MYHUIITATLHOE O10/KETHOE 00111e00Pa30BaATE/ILHOE YUPEKICHHE
«Cpeausist 001eodpaszosaresbuas mkosa Nol

cyr lI\’() ICHHBIM HU3VHCHUECM OTICIILHBIX HPL'I\ILlOB»
YrnepxieHg, :
HPHKA’ sm/.ﬂb()‘ﬁ’ «(".Om .{\" I
¢ yrayo; ma{yl/u;;—y\qu}ucu i\
OTCALHBIN xrp quron»: 17
or 30.( t) -’0‘, ) I" H:_»{- ) 2 ),

H3MCHCHHSA H JAOMOJIHCHHA

PABOYASI IPOTPAMMA
(ID 1863907)
(ID 321173)

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»
JUTs 00ydaromuxcs 7-9 KiaccoB

r. Beauknii Ycrior 2023



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢uU3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTeIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3ukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIMXCS M OpPTaHU3aIfi0 H3y4YeHUs
bu3MKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo (usuke yuduTHIBAIOTCS
BO3MOXKHOCTH YyueOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpEeIMETHBIM pe3yJibTaTaM OO0yUYEHHUs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX NPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

[TporpamMMma 1o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHoro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIEA0BATEILHOCTD
U3YUYEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHHS U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJaroOuXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOILM YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl IO Y4EOHOMY MPEIMETY .

®dusurka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEeIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKaT B OCHOBE IIPOIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoJIorued, acTpoHOMHUEH ©  (GU3UICCKOU
reorpaduel, BHOCUT BKJIAJ] B €CTECTBEHHOHAyYHYI KapTUHYy  MHUDA,
npenocTaBiseT HauOosiee siCHble OOpa3lbl NPUMEHEHHUS HAyyHOro METoj]a
MO3HaHMsI, TO €CTh CII0CO0A MOJIyUYEeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHON I'PaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIMMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OLEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOT'O MCCIIEIOBAHUS;

e UHTEPIPETHPOBaTh  JaHHbIE M  HCIOJIb30BaThb  HAyYHbIE
JI0Ka3aTeNbCTBA JUIs TOJTyYeHHS BHIBOIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
omnpenenensl B Konunenmum npenopaBanust yudeOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenpHBIX opraHu3auusx Poccuiickoit @Denepanmu, peanu3yrOIIUX
OCHOBHBIE  00111€00pa30BaTENbHBIE IPOrPAMMBI, YTBEPXKIAEHHOW peIIeHUEM
Komnernn Munucrepersa npocseienust Poccuiickoii @enepanuu (poToKos oT 3
nexaopst 2019 r. Ne ITK4BH).

ey uzyyenust PuU3MKU:



IpHOOpETEHHE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECCKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
WCCIICIOBATEIILCKOTO OTHOIICHHUS K OKPY KAIOIINM SIBJICHUSIM;
(dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yJbTaTa H3yYCHUs
OCHOB CTPOCHHSI MaTepHH U (DyHTaMECHTAIbHBIX 3aKOHOB (PH3UKH;
dbopMUpOBaHHE NPEACTABICHHA O POJU (U3UKH IS Pa3BUTHS APYTHX
CCTECTBEHHBIX HAYK, TEXHUKH ¥ TEXHOJIOTHIA;

pa3BUTHE  MPEACTaBICHHH O  BO3MOXHBIX  chepax  Oyayiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JTajdbHEHIIIEMy O0OYUYCHUIO B 3TOM HaIlPaBJICHUH.

JlocTmxeHre 3TUX Iiesied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOIO
oO1rero o0pa3oBaHusi 00ECIEYMBAETCS PELICHUEM CIEAYIONINX 3aJaY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBACHITH (DU3UUYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB PEIICHHUS TMPOCTEUIUX PAcCUYETHBIX 3amad ¢
UCIIOJIb30BaHUEM (DU3MYECKUX MOJENEH, TBOPUYECKMX U TMPAKTHUKO-
OpPUEHTHUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUI HAOMIOAATh MPUPOJIHBIE SIBJICHUS U BBIIOIHSITH OIBITHI,
nabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHS C
UCITIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOro COACepKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUSX (DU3UKH, aHATH3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCHUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOLIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemspiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OTIHITOB HOCUT PEKOMEHIATEIIbHBINA XapaKTep, yUUTeIb JeiacT BEIOOP MPOBEICHUS
7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaronmxcs, CIHUCKa AKCIEPUMEHTATIBHBIX 3aIaHUH, MPEIaraeMbIX B paMKax
OCHOBHOTO rOCyJ1IapCTBEHHOT'O HK3aMeHa o dusuke.



COJEPKXAHUE OBYYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbL. M3mepenune Qusnueckux BenuuuH. Dusznueckue
npudopsl. [TorpentHocts u3mepenuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOAY.
EcTtecTBeHHOHayuyHBId METOJ MO3HAHWA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TMIIOTE3, OOBSICHEHHUE
HabmogaeMoro aByieHus. Onucanue GU3NUECKUX SIBJICHUN ¢ IOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.
2. @uznyeckue npuOOpPHl U MPOLEAYypa NPAMBIX U3MEPEHUN aHAIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
OmnpeneneHne UEHbI IeJIEHUs IKaJIbl U3MEPUTEILHOTO TpUdOpa.
N3mepeHne pacCcTOSHAMN.
N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tea.
Onpenenenue pa3MepoB MalbIX TEN.
W3mepenne temneparypbl IIpU IMOMOLIM KUIAKOCTHOIO TEPMOMETpa M
JATYMKA TEMITEPATYPHI.
6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
[IapUKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, ueM OOJIblle BhICOTA
IIyCKa.

Pa3znen 2. [lepBoHayajibHbIe CBEeeHUS 0 CTPOEHNH BellleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HX pa3mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nuddysus. B3aumonelicTBue vacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEHW U TBEPABIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.

2. Habmonenue nuddysun.

3. HabGmonenue — sBneHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH

OTTAJIKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopnwie pabomul u onvimel.
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1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).

2. OmnbITHI 10 HAOJIIOACHHIO TEIUVIOBOIO PACIIMPEHUS ra30B.

3. OnbITHI 10 OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO PUTSAKEHUS.

Paznen 3. /IBuikeHre M B3auMOACHCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JBUKEHHUS.

SBneHne uHEpUMU. 3aKOH HMHEPLUHU. B3amMopencTBHe Tel Kak NpPUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUsA Tel. Macca Kak Mepa HWHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BEMa BelecTBa.

Cuila Kak XapakTepucTHKa B3auMojaeicTBUs Tell. Cuila ynpyroctd M 3aKOH
['yka. M3mepenue cuiibl C MOMOILBIO AUHAMOMETpA. SIBJICHHE TSATOTEHUSI U CUJIa
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomencTByromas cui. Cuina TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B IpUpOJIe U TEXHUKE.

Jlemoncmpayuu.

1. HaOmroneHue MeXaHUYECKOTO ABMKECHHUS Tea.

2. M3MepeHune CKOpoCTH MPSIMOJIMHENHOTO IBUKECHUSI.

3. HaGmronenue siBneHus MHEPIUU.

4. HaOmroneHve n3MeHeHUs! CKOPOCTH MPH B3aUMOJICHCTBUU TE.

5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEJL.

6. Crno)xeHue cuJji, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.

Jlabopamopnvie pabomel u onvimel.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOrO ABUXKEHUS (ILIapuKa B )KUAKOCTH,

MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).
2. OmpeneneHue CpeHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa o
HAaKJIOHHOM IIOCKOCTH.
3. Omnpenenenue MIOTHOCTUA TBEPAOTO Tea.
OnbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTshKeHUs (aedopmMaiiun)
MPY>KUHBI OT TIPUII0KEHHOMW CHUITBI.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.

JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETTUYCHUS JlaBlieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJIEHUSI raza OT 00bEMma, Temmeparyphl. llepenmada maBieHUsS
TBEPABIMU TEJIAMH, KUIAKOCTIMU W razamu. 3akoH Ilackans. [lHeBmaTmueckue
MaIuHbBI. 3aBUCUMOCTh JAaBICHUS JKHUJIKOCTU OT TiayOuHbl. ['mapocraTmdeckuit
napajaokc. Coobuiaroniyecs: cocysl. ['MapaBnuyeckie MeXaHUu3Mbl.

Atmocdepa 3emnn u atrmocdepHoe napieHue. [IpuuuHbl CylecTBOBaHUS
BO3yIIHOM 000souku 3emiu. OmnbiT Toppuuemnu. M3Mmepenue armoc@epHOro



JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlericTBue KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoruiaBanue.

Jemoncmpayuu.
3aBUCUMOCTB JABJICHHS ra3a OT TEMIIEPATYpHI.

[lepenaya naBneHus )KUJIKOCTBIO U Ta30M.

CooO1atroiuecs cocyibl.

['mapaBauyueckunt mpecc.

[IposiBinenue nelcTBUsl aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOMW KUJKOCTH.
YcnoBue miaBaHus TeEN: IUIABAaHUE WIHA NOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOUIIEHUS IUIOTHOCTEN TeENA U )KUIAKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMA MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HA  TEJO,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOLIEH HA TEJO
B JKUJIKOCTH, OT MACChI TeJa.

4. OnpITBI, JAEMOHCTPUPYIONIME 3aBUCUMOCTH BBITAJIKHUBAIOIICH CHUJIBI,
JIEUCTBYIOIIEH HA TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKU U
OIIPEICIIEHUE €€ TPY30HOABEMHOCTH.

Paszgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. [IpumMeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprusi. KuHeTmyeckass W TNOTEHUHUAJIbHAS DHEPTHSL.
[IpeBpailieHrie OTHOTO BHJIa MEXAHUYECKOM YHEPTUH B IPYTrOW. 3aKOH COXpaHEHUS
SHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimol.

1. Omnpegnenenue pabOThl CUIIBI TPEHUSI MPU PABHOMEPHOM JBUKEHUHU Tela

10 TOPU3OHTAIBHON MOBEPXHOCTH.
HccnenoBanue yciioBU paBHOBECHS pblyara.
N3mepenue KII/] HaKTOHHON MIOCKOCTH.
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4. M3ydeHue 3aKOHA COXPAaHEHUS MEXAaHUYECKOU SHEPTHH.
8 KVIACC

Pasznea 6. TenuioBbie sABJICHUSA.

OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJSIPHO-KUHETUYECKOW TEOPUU CTPOCHHS
BelecTsa. Macca W pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHNE CBOWMCTB T'a30B, KUAKOCTEN U
TBEPABIX TEJI HAa OCHOBE IMOJOKEHUNW MOJIEKYJISIPHO-KUHETUYECKON TEOpHH.
CMaurBaHMe U KalWUIIPHBIE SIBICHUS. TeIioBoe pacluupeHue U CKaTue.

Temneparypa. CBsA3p TemMneparypbl €O CKOPOCTBIO TEIJIOBOTO JIBHKECHHSI
yactull. BHyTpenHsiss sHeprus. CrnocoObl H3MEHEHHs BHYTPEHHEH SHepruu:
TerIonepesaya U COBEPILIECHUE paboThI. Bunbl TEIUIONIEepEIauH:
TEIJIONPOBOAHOCTD, KOHBEKLMUS, U3ITyUYCHHUE.

KonuuecTBo TemnoTsl. YenbHas TEIIOEMKOCTh BelIecTBa. TemnooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBoro Oamanca. IlmaBineHue wu
OTBEPJICBAHME KPUCTAUNIMYECKUX BEUIECTB. YJeibHAas TEIUIOTa ILJIABJICHUS.
[TapooOpazoBanue u konHjaeHcanusa. Mcnapenue. Kumnenue. YpaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTABJICHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y A€NIbHAS TEIUIOTa CTOPAHMSL.

[Tpuniuner pabotel TermoBbix aurarenedt KIIJ[ TemnoBoro asurarens.
TeruioBble IBUTaTENN U 3alIUTa OKPYKAKOLIEH CPEJIBI.

3aKOH COXPAaHEHMS U MPEBPALLIEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpauuu.

Habmroienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmonenne nuddysun.

HabGnronenue siBjeHUi cMauMBaHUs U KallWJUISIPHBIX SIBJICHUM.
Habnrogenue TemioBoro paciiupeHus Tem.

N3meHenue paBieHHs Ta3a OpU U3MEHEHUH 00bEMa M HArpeBaHUM WIIU
OXJIQXKICHUU.

6. I[lpaBuiia u3MepeHus TeMIepaTypsbl.

7. Bunsl Tenmonepenayu.

8. OxJaxaeHue Mpu COBEPIICHUHU padOTHI.

9. HarpeBanue mipu coBepiiieHur pabOThl BHEIIIHUMH CHJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHBIX BEILIECTB.

11. HabnrogeHue KUneHus.

12. HabnroneHue nocTossHCTBAa TEMITEPATyPhl P IJIABJICHUU.

13. Moaenn TemIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1. OnbIThI 110 OOHAPYKEHUIO IEUCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OnpITHI 10 BEIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.
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3. OnbITel N0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHMS ra30B, >KUIKOCTEH U
TBEPABIX TEIL.
OmnpeneneHue JaBlIeHUs BO3yXa B OAJLTOHE MIIPUILA.

5. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH JIaBJIEHHS BO3]yXa OT €ro

00BbEMa U HArPEeBaHUS WM OXJIAXKICHUSI.

6. IIpoBepka rumnores3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOmionenue wu3MeHeHUs BHYTPEHHEW OHEpPruM Tejlna B pe3yibTaTe
TEeIIonepeayr U padoThl BHEITHUX CHJL.

8. HMccrnenoBanue siBIEHUS TEIUIOOOMEHA MPU CMEUIMBAHUU XOJOIHOW H

ropstuer BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpenesieHne yIeapHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue mmporecca UCIapeHus.

12. OnpenesieHre OTHOCUTENIBHON BIAXKHOCTH BO31yXa.

13. OnpenesieHne yIeabHON TEIUIOTHI IUIABJICHUS JbJA.

Pazngen 7. JiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanms Ten. J[Ba pona SJIEKTpUYECKHX 3apsAiaoB. B3aumopencrtsue
3apsbKeHHBIX  Ten. 3akoH KynoHna (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TEJIAMH).

Onektpuueckoe mnone. Hanpspk€HHOCTh 3nekTpuueckoro nods. [IpuHuun
CYTEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsaioB. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenune aroma. IIpOBOOHHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIIEKTPUYECKOT0 3apsa.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
W cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUHN TOK B JKHJIKOCTSIX U ra3ax.

Onekrpuyeckass uenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBIiieHHE NPOBOJHUKA. YIEIBHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma
o ydactka uenu. [lociemoBarenbHOE W MAPAIIIENBHOE  COEAMHEHUE
MIPOBOTHUKOB.

PaGota ® MOmHOCTH dJeKTpuueckoro Toka. 3akoH Jlxoyms—JleHia.
DneKTpudecKre 1Ny U MOTPEOUTENH IICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHE  TOCTOSHHBIX  MAarHUTOB.
MaruauTHoe nosie. MarHuTHOE MoJjie 3eMJIM U €ro 3Ha4YeHue I )KU3HU Ha 3eMJle.
OneiT  Opcrega. MaruuTHoe moJjie  3JEKTpUYecKoro Toka. IIpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. Vcronb30BaHWE SIEKTPOJBHUIaTesie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.



OnbiTel @apanes. SIBneHue 3eKTpoMaruHuTHON uHAyKIuu. [IpaBuiio Jlenna.
DnexTporeneparop. CnocoObl  MONy4YeHUs  DJIEKTPUYECKOM  SHEPIUH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHHKAX SHEPTHH.

Jemoncmpayuu.
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25.

DneKkTpu3aius Tel.

JIBa poja 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJACHCTBUE 3aPSKEHHBIX TEl.
Y CTpOMCTBO M JENUCTBUE HIIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] HHAYKIIHUS.

3aKOH COXpAaHEHUS INEKTPUUECKUX 3aPSAI0B.

[IpOBOAHUKH U TUDIICKTPUKH.

MopennupoBaHue CUIOBBIX JIMHHUM 3JIEKTPUUYECKOTO MOJIS.

WM cTOYHUKYN OCTOSIHHOTO TOKA.

JlelicTBHS DIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUM TOK B KUIKOCTH.

. 'a3oBbI1 paspsia.

. I3MepeHne CuIIbl TOKa aMIIEPMETPOM.

. U3Mmepenne 351eKTpuIecKoro HarpsKeHUs: BOJIbTMETPOM.

. Peocrar u mara3vuH CONpOTUBIICHUN.

. B3aumoaencTBre noCTOSSHHBIX MarHuTOB.

. MozennpoBaHre HEBO3MOXHOCTH PA3/ICICHUS MTOJOCOB MArHUTA.
. MoaenupoBaHrE MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.

. OnwIT Dpcrena.

. MarauTHoe 1oJjie Toka. DJIEKTPOMAarHuT.

. JIeicTBHE MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MIOCTOSTHHOTO TOKA.

. UccrienoBanue sIBJICHUS 3JIEKTPOMArHUTHOW WHTYKIIUH.

. OnbiTEl Papazes.

. 3aBUCUMOCTh HAIpPABJIEHUS HMHAYKIMOHHOTO TOKa OT YCJIOBUU €ro

BO3HUKHOBCHHUSI.
DJIEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v AW

OnpiTel MO HAONIONCHUIO DJEKTPU3ALMM Tel HWHAYKIUMEH U MpHU
CONPUKOCHOBEHUH.

HccnenoBanue JEUCTBUSA  DJIEKTPUYECKOIO IIOJISI HA NPOBOJAHUKH U
JIVDJIEKTPUKHU.

C6opka u mpoBepka pabOoThl JEKTPUYECKOM LIETTH MOCTOSTHHOTO TOKA.
W3mepeHne u peryJIMpoBaHue CUIIbI TOKA.

W3mepenne n peryJnpoBaHue HaNPsKEHUS.

HccnenoBanne 3aBUCUMOCTH CWIJIBI TOKA, MAYILIETO 4Y€pe3 pPE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEYHOrO
CEYEHUs U MaTepuaa.



8. IlpoBepka mpaBWiIa CIOXEHUS HANPSDKEHUM TPU MOCIEN0BATEIHLHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwiia Jisi CWJIBl TOKAa MpU IAPAUIETBHOM COEIHHEHHH
PE3HUCTOPOB.

10. Onpenenenue paboThHI MEKTPUUECKOTO TOKA, UIYIIEro Yepe3 Pe3UCTOp.

11. OnpeesieHHe MOIIHOCTU  3JIEKTPUYECKOI'O0 TOKA, BBIAEISAEMON Ha
pe3ucTope.

12. UccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, MJIYIIETO Yepe3 JIaMIO4yKy, OT
HaIpsHKEHUsS Ha HEll.

13. Onpenenenne KIIJ[ HarpeBarens.

14. MccnegoBaHre MarHUTHOTO B3aUMOJICVCTBUS TOCTOSIHHBIX MarHUTOB.

15. I3yueHne Mar"MTHOIO IOJISI  IOCTOSIHHBIX ~ MAarHUTOB IIPU  HX
00BbEIMHEHUU U Pa3/ICIICHUN.

16. UccnenoBanue 1eMCTBUS 3JIEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnBITHL, JIE€MOHCTPUPYIOIIKE 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KAaTyIIKA C TOKOM M MAarHuTa OT CHJIbl TOKa W HANpaBlIEHUs TOKa B
KaTyLIKE.

18. 3yueHue AeiiCTBUS MarHUTHOT'O TOJIsl HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 nu3ydeHue padoThl AIEKTPOABUTATEIS.

20. U3mepenue KIIJI anmekTpoaBUrateibHOM yCTaHOBKH.

21. OnbITBI IO MCCIIEOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHEHHMI 3HAYCHUs W HaNpPaBJICHHUS WHAYKIMOHHOIO

TOKaA.
9 KJTACC

Pa3znen 8. Mexannuyeckue siBJIeHMS.

Mexanuueckoe nBWXKEeHME. MarepuanbHas Todka. Cucrema oTcuéra.
OTHOCHUTENIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpHOE MNPSAMOJIMHEHHOE
nBmkeHue. HepaBHoMepHOE mpsiMONMHENHOE ABHKEHUE. CpelHsas U MIHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOoyckopeHHoe mpsiMosiuHEWHOe BrkeHue. (CBoOomHOE
nagenue. OnsIThl [ anumes.

PaBHOMepHOE ABMMXKEHUE MO OKpY>KHOCTH. llepron u yacrtota oOparieHus.
JInneriHasg u yrioBast CKOpocTU. LIeHTpoCTpEMUTEIBHOE YCKOPEHUE.

ITepBeiit 3ak0oH HproToHa. Bropon 3akon Herorona. Tperuii 3akon HeroToHa.
[IpuHIMIT CynepHO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHUJIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
nageHus. Jlwxenue ruraner Bokpyr Connua. IlepBas kocMuyeckas CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHOM TOUkKU. AOGCONMIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomMeHT cuiibl. LleHTp TsikecTu.



Nmnynec tena. U3menenne ummyinbsca. VMiynbe cuiibl. 3aKOH COXpAaHEHUs
uMIyibsca. PeakTuBHOE JBUKEHHE.
Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TsDKECTH, YNPYTOCTH,

TPEHUs.

CBs13b 9HCPIuu 1 pa6OTLI. HOTCHI_II/IaJ'II)Haﬂ SHCPIrus TCjad, IHOJHATOrO Hal

ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHeprus cxaTtou npyxuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPrUH. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1.

o u kW

8.
9.

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

HabGnrogenne MexaHu4ecKoro JBUYKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHME NyTel W TPAcKTOPUM JBHKEHHS OJHOTO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHMUS.
HccnenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKECHUS.

HabGnronenue nBM>KEeHHS Tela IO OKPYKHOCTH.

Habnrogenne MexaHM4eCKUX SIBICHHUM, MPOUCXOASAIINX B CHCTEME OTCUETA
«Tenexka» npu €€ PAaBHOMEPHOM M  YCKOPEHHOM JBIKCHHU
OTHOCUTENBHO KaOMHETA (PU3MKH.

3aBHUCHUMOCTh YCKOPEHHS Te€Ja OT MAcChl Teja M JIEWCTBYIOIIEH HAa HETO
CUJIBL.

HabGmronenue paBeHCcTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

M3meHeHue Beca Tena Ipu yCKOPEHHOM JBUKECHUM.

IIepenaua uMiryJsibca mpu B3aUMOJIECHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aWMOJEHCTBUN.

CoxpaHeHue UMITYJIbca IPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.
HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHne MEXaHUYECKON SHEPTrUuU pH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU TIPU JBWKEHHUH Tela NOJ IEVCTBUEM
NPy KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue Tpakra IJisi pa3roHa W JAJbHEWILIEr0 PaBHOMEPHOTO
JBYDKCHUS [IApUKA WIN TEJICKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJBXKEHUS OpycKa WIM JABUKCHUS
[IapyKa Mo HaKJIOHHOM MJIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBUKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTU MyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBIDKEHUN 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBMIKEHHH 0€3
HAYaJIbHOM CKOPOCTH IYTH OTHOCSTCS KaK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME MPOMEXKYTKA BPEMEHHU OJIMHAKOBBI.



6. HMccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.
Omnpenenenne ko3 GUIEEHTa TPEHUS CKOTBKCHUS.
Omnpenenenne KECTKOCTU NPYKUHBI.

9. OmpeneneHue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenrie padbOTHl CWIBl YINPYrOCTH TIpU TMOABEME Tpy3a C
UCITIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXPAHEHUSI SHEPTUU.

Pa3znen 9. Mexannueckune KoJie0aHuA M BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHO/I,
4acToTa, aMIUIUTyJa. MaremMaTuyeckuil U Npy>KUHHbIM MadTHUKU. [IpeBpamnieHue
DHEPTUU MIPH KOJIeOATEIHLHOM JIBHKCHHH.

3aryxatomue  koneOanus.  BoiHyxnennesle — koneOanus.  Pe3oHanc.
Mexannueckue BOJIHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. [IpomonbHble U
MONEpEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTH €€ pacnpOCTPAHEHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koyieOaHuWii T 1104 HEUCTBUEM CHJIIBI TSKECTA W CHIIBI
YIPYTOCTH.

Hab6nronenue xonedanuii rpy3a Ha HUTU U Ha TIPY)KUHE.

HaOmroieHre BeIHYKICHHBIX KOJICOaHUM U pe30HaHCa.

PacnipocTpanenue npo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

Habnrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKUMN PE30OHAHC.

ﬂaﬁopamopubte paoomul u onvimol.

1. OmpenenieHHe YacTOThl W Tiepuoaa KoyieOaHMH MaTeMaTHYeCKOIo
MasiTHUKA.
Omnpenenenne 4acToThl U MEpUoa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIepuoa KojeOaHu MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIEOAHUN MPYKHHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbBITBI, JAEMOHCTPUPYIOIIHE 3aBUCHUMOCTh Mepuoia  KosjeOaHwid
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKHUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
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DJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMarHuTHble  BOJIHBL.  CBOMCTBa
ANeKTpOoMarHuTHhIX BOdH. lllkana siexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoNHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimel.

1. W3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

TenedoHa.

Pa3zgea 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBerta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. lcnonp3oBaHUE TOJHOTO BHYTPEHHETO OTPaKECHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HpetoToHa. Croxxenue
CIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tonyuenue n300pakeHU B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

Xox nyder B paCCEUBAIOIIEH JIMH3E.

[Tonyuenne n300paskeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Moaens rinasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXeHUsI CBETOBOIO Jydya OT yria
naJICHuUs.
N3yuenue xapakTepucTUK U300paxeHus MpeMeTa B MIIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH YTila IPEJIOMIIEHHS] CBETOBOTO JIy4ya OT yrJjia
MaJICHUS HA TPAHUILIE «BO3LYyX—CTEKIIO».

4. TlomyueHue U300paKeHUI C TOMOIIBIO COOMPAIOIIEH JTNH3BI.
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5. Ompenenenrie POKYCHOrO PACCTOSIHUS U ONTUYECKOW CHUJIbI COOMparoIe
JINH3BI.

6. ONBITHI 1O Pa3I0KEHUIO OEJIOro CBETAa B CIIEKTP.

OnBITB 10 BOCHPHUATHIO I[BETA MPEIMETOB NMPU WX HAOIIOACHUHU Yepe3
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBaHnTOBbBIC SIBJICHUS.

OmnbiTel Pezepdopaa u mianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue v NoriomeHne cBeta aroMoM. KBaHThI. JIMHeETUaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, OeTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmoxaenb atomHoro sngpa. M3orombel.  PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHS paauOaKTHBHBIX HW3JIIyYEHHW HA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3TYyUYEHHUS U TOTJIOIMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. HaGmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TyUEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPAIOB U POTYKTOB.

Jlabopamopnvie pabomel u onvimel.

1. HalnromeHue CIUIONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YACTHUIBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. W3mepenue paaroakTUBHOTO (OHA.

IToBTOpPHUTEIHLHO-00001IAO I MOAYJIb.

[ToBTOpUTETHEHO-0000IIAIOMINN MOIYJIb TIPEAHA3HAYEH JJISI CUCTEMATH3alUN
u  0000meHUsT MPEeIMETHOTO  COACPKAHUS M ONbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU M3YUCHHUH BCEro Kypca (DU3MKH, a TaKKe NI TOATOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY JK3aMEeHY 10 (u3uKe I 0O0ydarouuxcs,
BBIOpABIIMX ATOT YUEOHBII peaAMET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
NeSATeTLHOCTH, HA OCHOBE KOTOPBIX 00ECTeUnBACTCS JOCTIIKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, ¢dopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHMA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS TIOJy4YEHHBbIE 3HAHHWs, pelmarb 3aJadyd, B TOM YHCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.



[IpyHIMINATBHO NEATEIBHOCTHBIM XapakTep JAHHOTO paszela peaausyercs
32 CYET TOro, 4YTO OOYy4YaroIIMeCs BBIIOIHIIOT 3aJaHus, B KOTOPBIX UM
IIPEAJIaracTcs:
Ha OCHOBE TIOJNyYEHHBIX 3HAHUU pAaCO3HABaTh M HAYYHO OOBACHATH
buznyeckue SBICHUS B OKPY>KAIOIIEH NMPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METOJIbI UCCIEIOBAHMS (DU3UUECKUX SBICHUH, B TOM
YyUCIIe A1 IPOBEPKU TMIIOTE3 U MOIYYECHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOoJee BaKHBIX JOCTHKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHNS PA3JIMYHBIX HUCTOYHUKOB
DHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMNSA

N3yuenne (pu3MKu Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHMs HANpaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzydenust Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHuUs

y oOyuaronierocst 0yyT cpopMHpOBaHbI CIECAYIONINE TUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS

— IPOSBJICHHE MHTEpeCa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
(pu3HUECKOW HAayKU;

— IEHHOCTHOE OTHOIIIEHHE K TOCTHKEHUSIM POCCUUCKUX YUEHBIX -(DU3UKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K AKTUBHOMY YYacTHIO B 0OCYXJIE€HUU OOLIECTBEHHO 3HAYMMBbIX
M O3TUYECKHX MpoOJieM, CBSA3aHHBIX C TPAKTUYECKUM MPHUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAHHE BAXKHOCTU MOPAIbHO-3TUYECKUX IMPUHLHUIIOB B JESITEIBHOCTU
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUSATUE 3CTETUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJIbTYPBI,

— pa3BUTHE HAay4YHOU JHO0O3HATEIBHOCTH, MHTEpeEca K HCCIIEeN0BATEIbCKON
NEeSATENBHOCTH;

5) ¢opvupoBaHus  KyJAbTYpPbl 3A0POBbS M  JIMOLMOHAJIBLHOIO
Os1aromoJryums:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpas3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUJl OE30MacHOro IMOBEAEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIUIOBBIM 00OpYJIOBaHHWEM B
JIOMAITHUX YCIIOBHUSIX;

— chopmMupoBaHHOCTh HaBBIKA pPEQIIEKCUU, TPU3HAHUE CBOETO IMpaBa Ha
OIIMOKY M TAaKOI'0 € Mpasa y APyroro 4ejIoBeKa;

6) TPy10BOI0 BOCIIMTAHMS

— AKTUBHOE y4YacTHE B PEIICHUHM MPAaKTUYECKHX 3a1ad (B paMKaX CEMbH,
o0pa3oBaTEeNbHOM  OpraHu3aluh, Topojia, Kpas) TEXHOJIOTUYECKON U
COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIUX B TOM 4YHCIE U (PUIUUECKHX
3HAHUM;

— UHTEpeC K MPAKTUUECKOMY U3YUCHHIO MPOQPECCHiA, CBA3AHHBIX C (DU3HKOI;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:



e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalollled Cpeibl, IUIAaHUPOBAHUS TMOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY>KAIOIIEH CpeIbl;

e — OCO3HaHHE IJI00AJILHOTO XapakTepa JKOJIOTHYECKHX IpoOjeM M IMyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIIMMCSH YCJIOBUAM COLMAJBLHON W NPHPOIHOM
cpeasbl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBUU TPH BBITIOJIHCHUH WCCICIOBAHUN U
MPOEKTOB (M3UYECKOW HAIMPaBICHHOCTHU, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPpYTHX;

e — TIOBBIICHUWE YPOBHSA CBOEH KOMIIETCHTHOCTH YE€pEe3 MPAKTUUYECKYIO
JIEATEIILHOCTD;

e — MOTPEOHOCTH B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (OPMYIHPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JMe(DUITUTOB COOCTBEHHBIX 3HAHHM W KOMIIETEHTHOCTEH B 00J1acTH
busuKu;

e — IUTAHUPOBAHHUE CBOETO pPAa3BUTHUS B NPHOOPETEHUH HOBBIX (HU3NUECKUX
3HAHUI;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBJISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DHU3NUECKUX 3HAHMIA;

e — OIICHKAa CBOUX JECUCTBHM C Y4YE€TOM BIIMSHHUS Ha OKPYXKAIOIIYI0 Cpeny,
BO3MOJKHBIX TJTOOQIBHBIX TTOCICICTBUHA.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTte OCBOEHHS TporpamMMbl MO (PHU3UKE HA YPOBHE OCHOBHOTO
oOwiero oopazoBanus y o0ydaromierocsi OyayT copMUpoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEIbHbIC YHUBEPCATbHBIC YUEOHbIE 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHBIC  Y4eOHBIC  JCHCTBHS,  PETyJISTHBHBIC
yHHUBEpCaJbHbIC yUeOHbIE TCHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JjoruyecKkue 1eMCTBUSA:

e BBIABISITH W XapPaKTEPU30BATh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BNIEHUI);

e YCTAaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUHU, OCHOBAHHMSI JIJIS
0000IIeHHS U CPaBHEHMS,;

e BBIABIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paCCMAaTPHUBAEMbIX (haKTax,
JAHHBIX U HAOJFOACHUSX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHUSIM;

e BBISBIATH INPUYMHHO-CJIEJCTBEHHBIC CBSI3M MPU H3YUYECHUHM (PU3HMUYECKUX
SABJIEHUN U TPOLIECCOB, JAETATh BBIBOJIBI C MCMHOJIb30BAHUEM JETYyKTUBHBIX



Y UHIYKTUBHBIX YMO3AKJIFOUCHHH, BBIJBUIaTh TUIIOTE3bI O B3aUMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITEJILHO BBIOMPATh CHOCOO perieHus Y4eOHOH (u3uIeckoi
3aja4un (CpaBHEHUE HECKOJIBKMX BapHWaHTOB pEIICHUs, BHIOOp Hawmbosee
IOJIXOJIATIIETO ¢ YIETOM CAMOCTOSTEIHHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MCIIOJIb30BaTh BOIIPOCHI KAK MCCIEN0BATENBCKUM HHCTPYMEHT IIO3HAHMS;
IIPOBOJUTEH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECJIIOMXKHBIN
(¢u3nyeCKuil SKCHEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3MUECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
IIOJIyYEHHYIO B X0OJI€ UCCIICIOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
IPOBENEHHOTO HAOIIOAEHUS, OIbITA, UCCIIEIOBAHUS;

IPOTHO3UPOBATh  BO3MOXXHOE JalibHEWIee pa3BUTHE  (DUIUUECKUX
IIPOLIECCOB, a TAK)KE BBIIBUTaTh MPEANOIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCHOBUSX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

IPUMEHSATH Pa3JIMYHbIE METO/bl, NHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MHPOPMALMKM WIA JAHHBIX C Y4ETOM MPEAJIOKEHHON ydeOHON
(bU3UYECKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHMUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMy MpeacTaBlICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXHBIMU
CXE€MaMH, AMarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHUSA:

B XOZ€ OOCYXXIeHHusi y4yeOHOro Marepuaia, pe3yJibTaToB JIa0OpaTOPHBIX
paboT ¥ MPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00OCYKIAeMOM TEMbI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa pEIICHHUE 3aJaud U MOAJepKaHue
O1aroxeIaTeIbHOCTH OOIICHUS;

COMOCTAaBIISATh CBOM CYXKICHUS C CYXACHUSAMU JPYTMX YYaCTHUKOB
Juanora, OOHapy»XMBaTh Pa3IMyMe U CXOACTBO MO3HIIMI;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
nyOJIMYHO NMPEICTABIATh PE3yIbTaThl BHIIOJTHEHHOIO (PU3UUYECKOTO OIBITA
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA);

NOHMMAaTh W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUAYAIbHONH paOOThl MPH pPEIIEHUHd KOHKPETHOW (PHU3NUYEeCKOU
npo0ieMbl;

IPUHUMATD LI€JIM COBMECTHON JI€ATENbHOCTH, OPraHU30BBIBATH JIE€UCTBUSA
no €€ JMOCTWKEHUIO: paclpelessaTh poiH, OOCYXIaTh IpPOLECCHl U
pe3ysbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;



BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTrasi KAUECTBEHHOTO pE3yJIbTaTa 1o
CBOEMY HAIIPABJIICHUI0O W KOOPAWHHPYS CBOH JEUCTBUA C JPYyIUMU
YJI€HaMU KOMaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYTHUPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHSL.

PerJIHTI/IBHLIe YHuBepCaJlibHbIC yqeﬁﬂme I[eﬁCTBHﬂ

CaMoopraHmaunﬂ:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalMsIX, TPEOYIOIIUX
JUIs pelieHns (U3NUECKUX 3HaHUl;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOIUBUOYaJbHOE, NPUHATHE DPELIEHUS B TpyMIE, NPUHATHE pEIIEeHUMN
rpymnmnoi);

CaMOCTOSITENIEHO COCTaBJISATh AJITOPUTM PeLeHUs! (PU3NUECKOM 3aJauu WIn
IUTAHAa HMCCIIEJOBAHUSA C YYETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHThI pELICHUM;
Jenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLEHKY CUTYAIlMU U MpeAJiarath jiaH €€ U3MEHEHUS;
OOBSICHSITH ~ MPUYMHBI  JOCTHXKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
NEATEIIbHOCTH, J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JCATEILHOCTH (B TOM UHWCIIE B XOJ BBHITIOJHEHUS
bu3MYecCKOro HMCCIEAOBaHMS WM MPOEKTAa) HAa OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHHUBIIMXCS CHUTYallMii, YCTaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUThH ce0s Ha MECTO JPYroro 4eioBeKa B XOJI¢ CIopa WIN JUCKYCCUU
Ha Hay4YHYIO TeMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIrOro;
MPU3HABAaTh CBOE MPaBO Ha OMIMOKY MpU pelieHnr (PU3NYECKUX 3a/1a4 WU
B YTBEPIKJCHUSIX Ha HAYYHbIE TEMBI U TAKOE e MPaBo JPYroro.

IHNPEAMETHBIE PE3YJIBTATHI

K koHIy 00yueHus B 7 Kkjacce npeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCTIONB30BaTh  MOHATHS:  (U3MUecKHWe ¥ XUMHYECKHE  SIBICHHSA,
HaOOIeHNE, DKCIIEPUMEHT, MOJENb, TUIOTe3a, SAMHMIBI (PU3UIEeCKHX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHMS BellecTBa (TBEpHOE,
KHUAKOE, Tra3000pa3HOe), MEXaHWYECKOE [BIDKEHHE (paBHOMEpPHOE,
HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPACKTOpHUs, PaBHOACHCTBYIOIIAs
cua, nedopmanms (ympyras, MIacTUyecKas), HEBECOMOCTb,
COOOIIAIOTNECS COCY/IbI;



paznuyath sBieHUs (Auddy3us, TEMI0BOE IBMKEHHE YaCTHUIl BEIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUs,
B3aHMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllcHUsI, Tepefadya JaBJiCHUS TBEPABIMU TElIaMH, KUIKOCTIMU U
razamm, arMocepHOe [aBlieHWEe, IUTABAaHWE TeJ, MPEBpAIICHUSI
MEXaHUYECKON SHEpPruu) MO ONHMCAHUIO UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SIBIICHUC;
pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MIPUMEPBI IBUKEHUS C PA3JIMYHBIMU CKOPOCTAMH B >KMBOM M HEXKUBOU
NpUPOJIC, NECUCTBUE CUJIBI TPEHUS B MPUPOAE U TEXHUKE, BIIHUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pPhIO, phluard B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUII;
OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3UYECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckre BEIMYUHBI (Macca, 00BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIHSST CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSXKECTU, BEC
Tela, CWjla TPEHus, JAaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAJIKMBAIOIIAs CUJIa, MEXaHUYecKas pad0oTa, MOUIHOCTh, IJIEYO CHIIbI,
MOMEHT CWJbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETUYECKass W MOTEHLHAIbHAsl 3HEPTUsi), MPU ONHCAHUU MPaBUIBLHO
TpakTOBaTh  (U3MUECKUH  CMBICT  HUCIOJIb3yeMbIX  BEJIMYMH, HX
0003HAaUEHUsI W €IUHUIIBI (PU3MUYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEJIMYHMHAMH,
CTPOUTH TPpapUKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (U3WYECKUE SBICHUS M IPOIIECCHI,
WCIIOJIB3YSI TIpaBUJia CJIOXKEHUs CUJl (BAOJb OJHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUIO paBHOBecHs pbryara (OJ0ka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPaHEHUsS MEXaHUYeCKOH
SHEPruM, MPU OTOM JaBaTh CIOBECHYI (OPMYJIHUPOBKY 3aKOHA U
3aMUChIBATh €70 MATEMATHYECKOE BhIPAKEHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBIIATH TIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE u3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpPOM Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUM, (PU3NIECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3a7ayd B 1—2 JEHCTBUS, HCHOJIb3ys 3aKOHBl H
dbopMyTIbl, CBs3BIBArONINE (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHAM3a
YCJIOBHSI 33/1a4M 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (DU3UUECKUE
BENTMYMHBI B (DOPMYJIBI M TMPOBOJIUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLIEHUBATh PEATUCTUUYHOCTh
MOJTy4YeHHOU (PU3UUECKON BETUYUHBI;



pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEHIUTh MpPH MOMOUIU
$u3nYECKUX METOAOB, B OTMCAHUH UCCIICIOBAHUS BBIICISATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3inyaTb W UHTEPIPETUPOBATH
NOJIyYEHHBIA pe3yJbTaT, HAaxXOJWTh OIIMOKA B XOJ€ OIbITa, JENaTh
BBIBOJIBI IO €0 pe3yJIbTaTaM;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
bu3IIecKuX CBOMCTB Tel: dbopmMyMpoBaThH IPOBEPSAECMbIC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyA0BaHMS,
3alUChIBaTh XOJ OIbITa U POPMYJIMPOBATH BHIBOBL;

BBITNIOJIHATh TPSAMbIE H3MEPEHUs] PACCTOSHUSA, BPEMEHM, MAacChl TeJa,
o0béMa, CHUIBI M TEMIEPaTyphl C HCIOJB30BAHUEM aHAJIOTOBBIX U
U@POBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3a/IaHHON a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYUHBI OT
JIPYroi C HCIOJB30BAHUEM TMPSIMBIX HM3MEPEHUN (3aBUCUMOCTH TYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHW [IBHJKEHHS Tena, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT YAJWHEHUS MPY>KUHBI, BHITAIKUBAIOMICH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT MJIOTHOCTH JKUJIKOCTH, €€ HEe3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TeJIO, YCIOBUI
IJIaBaHus TeJ, YCIOBUW paBHOBECHUS pblyara U OJOKOB), y4aCTBOBATh B
IUIAHUPOBAHUM  Y4YEOHOTO HCCJIEIOBAHUSA, COOMUpATh YCTAaHOBKY H
BBITIOJIHATh W3MEPEHUsI, CIeAys NPEIJOKEHHOMY IUIaHy, (DUKCUPOBATh
pe3yabTaThl TOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIUYUH B BUIE
MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJBLI MO PE3yJibTaTam
UCCJIeI0BAHNUS;

NPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEILIECTBA JKUIKOCTH M TBEPAOrO TeEjla, CHUJIA TPEHHUS CKOJbXKEHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIas CWJa, JIWCTBYIOIlas  Ha
NOTPYKEHHOE B JKUIKOCTH TeN0, KOAI(D(UIIMEHT MOJEe3HOTO JeHUCTBUS
NPOCTBIX MEXaHWU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBINIOJIHEHUHU H3MEPEHHM COOMpPATh SKCHEPUMEHTAIbHYIO YCTaHOBKY H
BBIYHCIIATH 3HAYCHUE HCKOMOU BEJIMYWHBI,

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOPHBIM
000pyZI0BaHUEM;

yKa3bIBaTh MPUHIIMIBI JACHCTBUS TPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOIMAIIIHECS COCyAbl, OapoMmerp,
phIYar, MOJABMKHBIN U HETIOABUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh MPUHLMIBL  JACHCTBUS HU3YUYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX OMUCaHUA (B TOM 4YHUCIE:
NOJAIIMITHUKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKHA Ipecc,
MaHOMETP, BBICOTOMED, MOPIIHEBOI HACOC, ApEOMETP), UCIOb3Ys 3HAHUS



O CBOMCTBaxX (PM3UYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJ1 oOecriedeHus: 0e30MacHOCTU MPH OOpalleHHH ¢ MpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI H COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 MTOBEJEHUS B OKPYKAIOILIEH Cpee;

OCYUIECTBJIATH OTOOpP HWCTOYHUKOB HH(Mopmanuu B HHTepHeTe B
COOTBETCTBHHU C 3aIaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUA W TMYTEM CpPABHEHUS PA3JIMYHBIX HMCTOYHUKOB BBIJIEIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEUYMBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCITIOJIB30BATh MPHU BBITIOJHEHUH YUE€OHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO0 COJEpKAHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTEpHET, BiIaieTh MPUEMaMH KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusa HHPOPMALMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MHCbMEHHBIE U YCTHBIE COOOUIEHHUS HA
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaIKU (PU3UUYECKOTO CONEPKAHUSA, B TOM
yucie myOJuYHO JenaTh KpaTKUE COOOIIEHHSI O PE3yJIbTaTax MPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHUNA, MpPU H3TOM TIPAMOTHO MCHOJIb30BATh
U3YYCHHBIM TOHATUUHBIM ammapaT Kypca (HU3WMKH, COMPOBOXKIATH
BBICTYIUIEHUE NTPE3EHTALUEN;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB U HUCCIEIOBAaHUM pachpeneniThb
OO513aHHOCTH B TpPYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3aJladaMH,
CI€IUTh 3a BBINOJHEHUEM IIJIJaHA JEWCTBUM, aJeKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJIQJ] B  JEATEIbHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xoHIy 00yueHus B 8 kJiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

MCITIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIVIOBOE JBH)XKEHHUE
aTOMOB U MOJIEKYJI, arpEeraTHbIE COCTOSTHUS BEILIECTBA, KPUCTATUIMYECKHUE U
amop(Hble TeJa, HACBHINIEHHBIM M HEHACHIUIEHHBIM TMap, BIAXHOCTb
BO3/lyXa, TEeMIeparypa, BHYTPEHHSSI HHEPrus, TEMJIOBOM JBUTATENb,
AIIEMEHTAPHBIN 3JIEKTPUYECKHUN 3apsil, JJIEKTPUYECKOE I0JIE€, TPOBOJHUKH
Y AMDJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE T0JIE;

pasznuyarh SBJICHHs (TEIUIOBOE paCIIMPEHHE W CXKATHE, TEIUloNepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJIEHCAlusl, IUIABJIEHUE, KpUCTAUIM3auus (OTBEpAEBAaHUE), KHUIICHHE,
TerIonepeaaya (TEerTONpOBOAHOCTb, KOHBEKIIUS, U3ITy4YECHHE),
AJIEKTpU3aLUs TeJl, B3aUMOJECHCTBUE 3apsA0B, NEUCTBUS JIEKTPUUECKOIO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aUMOJAECHCTBME MAarHUTOB, JEWCTBUE
MarHUTHOTO IOJIS HA MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHas MHAYKIIKSA)



II0 ONHMCAHMID HX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UYECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYy’XKalollleM MHUpe, B TOM 4YHclie (U3HUECKHUE SIBICHUS B TMPHUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KaNWULIPHBIE SBIEHUS B NPHUPOJE,
KpUCTaulbl B mpupoe, u3iydyeHue ConHia, 3amep3aHue BOJOEMOB,
MopcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, 3JIEKTPUIECKHE
SBJIEHUSI B aTMoc(epe, JIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Apeld MoJI0COB, poJib MAarHUTHOIO MOJS JUIS JKU3HM Ha
3emuie, MOJISIPHOE CUSHUE, NIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHY10, BBIACIATh CYILIECTBEHHbIE CBOMCTBAa (IPU3HAKU) (PU3NYECKUX
SIBIICHUM;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUSA, UCIIOIb3YS
(bu3nuecKue BETUYHMHBI (TEMIIEpaTypa, BHYTPEHHSSI SJHEPTUsl, KOJIUYECTBO
TEIJIOTHI, yJeJbHasg TEIJIOEMKOCTh BEIECTBA, VYJAEJIbHAas TEIUloTa
IUIaBJICHUS, yJeNbHas TEIUIoTa NapooOpa3oBaHUs, yHAeNbHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JACHCTBUSA TEIIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AyXa, JJIEKTPUUYECKHI 3apsf,
CHJIa TOKa, 3JEKTPUYECKOE HAIMPSIKEHUE, COMPOTHUBICHHE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUME  BellecTBa, paboTa W MOIIHOCTb
NIEKTPUYECKOr0  TOKA), NPH ONHCAHMM TNPABWIBHO TPAKTOBATH
($u3nYeCKUil CMBICI UCIOJIb3YEMbIX BEIUYMH, 00O3HAYEHUS U €IUHHIIBI
Gu3nyeCKuX BEIWYMH, HAXOIUTh (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
($u3NYECKyI0 BEJIMYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH TIpapUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOpUH
CTpPOEHHUs BEIlleCTBa, MPUHLHUII CYNEPHO3UIMU ToJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHUS 3apsiia, 3akoH OMa i yyacTKa Ienu, 3aKOH
JIxoyna—JleHnia, 3aKOH COXpaHEHMs DHEpPruyM, IPU HTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTEMAaTHYECKOE
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHTyalud NPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBIATH
IPUYUHHOCIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHYEeCKuX
IaroB ¢ OMopoid Ha 1-2 W3Y4YEHHBIX CBOWCTBA (PUBMUECKHUX SIBICHUI,
buznyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3aJadyd B 2—3 JEHCTBUSA, HCHOJb3YysS 3aKOHbI U
dbopMyIbl, CBs3bIBarolMEe (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIn3a
YCJIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBIABIATH HEIOCTAaTOK
JaHHBIX JJIs  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHbl U (OPMYJIBI,
HeoOXOoquMble A €€ pelleHHs, NPOBOAMTH pPAcuéTbl U CpPAaBHUBATH
HOJIy4YE€HHOE 3HaUEHUE (PU3NYECKON BEIMUNHBI C U3BECTHBIMU JAHHBIMU;



pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEUIUTh TPU TTOMOIIH
$u3MYECKUX METO/OB, HCIONb3YysI OMHCAHME HCCIEIOBAHUS, BBIICISATH
IpOBEPSIEMOE  TPEINOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
MPOBEJICHUS HCCIIEA0BaHNUS, AETAaTh BBIBOIBL;

MPOBOJUTH OMBITHI 10 HAOMIOMCHUIO (PU3WYECKUX SBICHUN WA
$u3nyeCKUX CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT ero 00bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHUsl MpPH HM3IYYCHUU OT IIBETa H3Iydaromiel (MOTIONIAroIIeii)
MOBEPXHOCTH, CKOPOCTh UCHAPEHHUs BOJBI OT TEMIIEPATyphl KUIKOCTH H
wiomand e€ TOBEPXHOCTH, OJCKTpH3aMs Tel W B3aUMOJCHCTBHE
NEKTPUUECKUX  3aps/ioB, B3aUMOJICUCTBHE TIOCTOSHHBIX MAarHUTOB,
BU3yallM3allisl MarHUTHBIX TIOJIEH TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHuTHOTO TOJSi HAa TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATHUTA,
CBOMCTBa 3JIEKTPOJBUIATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH
pOBEpsiEMbIC MPEANONIOKEHHSI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
00OpyI0BaHUS, OMMUCHIBATH XOJT OTIBITA U (DOPMYJIUPOBATH BBIBOIHI,
BEITIOJIHATh ~ MPSMBIE  W3MEPCHHUS  TEMIEpPaTypbl, OTHOCHTEIHHOMN
BJIQKHOCTH BO3[yXa, CHUJbl TOKa, HANPSDKEHUS C HCMOJIb30BaHUEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (M3MUECCKUX BEIMYWH, CPaBHUBATH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHOU a0COTIOTHON MOTPEIIHOCTH;
MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIPYro C  UCIHOJIb30BAaHUEM TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTH
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJN TOMEPEYHOTrO
CEUCHHMS U YACIBHOTO CONPOTHUBIICHUS BEUIECTBA MPOBOJIHHUKA, CHUJIbI TOKA,
UIYIIEr0 4epe3 TMPOBOJHMK, OT HANpPsDKEHHs] Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE TIIOCJIENOBATEIbHOTO U  NapajuIeIbHOTO  COEAMHEHUMN
MPOBOJHMUKOB): TUTAHUPOBATh WCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, Cilenys MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOMYYEHHOW 3aBUCMMOCTH B BHJAE TaOIUIl W TpaduKOB,
JIeNIaTh BBIBOJIBI TI0 pe3yJIbTaTaM HUCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIE W3MEpeHUsS (PU3NYeCKuX Beau4nH (yAelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHHE TPOBOJHMKA, pabota u
MOIIHOCTh JJIEKTPUYECKOTO TOKAa): IJIaHHUPOBATh W3MEPEHHS, COOMpPAThH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIOKEHHON WHCTPYKIUU, U
BBIYHCIIATH 3HAUCHHUE BEIIMUNHBI;

COOJTI0IaTh TIpaBUJIa TEXHUKU O€30MaCHOCTH TpH paboTe C JIabopaTOPHBIM
000pyZI0BaHUEM;

XapaKTEepPU30BaTh MPUHIIUIBI  JEHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX omucaHus (B TOM YHUCIE:
CHCTEMa OTOIUICHHUSI TOMOB, TUTPOMETP, MapoBas TypOWHA, amMIepMeTp,
BOJIbTMETp, CUETYHK OJJICKTPUUECKON IHEPTHH, SIECKTPOOCBETUTEIHHBIC
pUOOPHI, HarpeBaTeIbHbIE JIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
PEIOXPAHUTEIH, JIEKTPOMArHUT, SIEKTPOABUTATENh IIOCTOSTHHOTO TOKA),



UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKUX SIBICHUW U HEOOXOJIHUMBbIE
bu3ngecKue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA WU HW3MEPUTEIHHBIC
npubOpel TIO CXeMaM © CXEMaTUYHBIM PHUCYHKaM  (JKUJIKOCTHBIHA
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBUTATEIh BHYTPCHHETO
CrOpaHusi, JJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI DJICKTPUUCCKUX
ernel ¢ MmocaeA0BaTeIbHBIM U MapajuIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnuyasi ycIOBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUUECKUX 1IETICH;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MUECKUX 3HAHUM B TMOBCEIHEBHOMN
KU3HH JIJIs1 obecrieueHusi 6€30MacHOCTU MpU oOpalieHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pPOBbSI U COOIIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY>KAIOIIIEH CpeJie;

OCYIIECTBJIATh TMOUCK WHPOpManuK (U3UYECKOTO COJICpKAaHUS B
WNHTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHUH H TyTEM CpPaBHCHHS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBOIN MM MOYKET OBITH HEJIOCTOBEPHOM;
WCITOJIB30BATh NP BHITTOTHCHUH YUE€OHBIX 3aJaHUN HAYIHO-TTOMYJIIPHYIO
JUTEPATypy (U3HUECKOTO  CONIEpKaHHs, CIPABOYHBIC MaTepUaIbI,
pecypcbl cetu MIHTEpHET, BiageTh NMpuéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHWS,
0o600mass wHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PHU3MUECKOTO
ColepKaHUsi, B TOM 4YHCJIE MYOJIMYHO TPEACTABIATh PE3YJIbTAThI
MPOCKTHOM WJIM HMCCIEOBATEIBCKON NIEATETbHOCTH, TP 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YUYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHE TPE3CHTAIINCH;

NPY  BBITIOJTHEHUH YYEOHBIX TMPOCKTOB W HCCICIOBAHUN (DU3UICCKUX
MPOIIECCOB PaCHpeesaTh OOS3aHHOCTH B TPYIIIE B COOTBETCTBHH C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJUTH 3a BBITIOJHEHUEM IIaHa JTCUCTBUM H
KOPPEKTUPOBAaTh €ro, aJIeKBaTHO OIICHWBaTh COOCTBEHHBI BKJIaJl B
NEATEeILHOCTh TPYIIIBI, BEICTPAWBATh KOMMYHUKATHBHOE B3aMMO/ICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3pemniaTh KOHMIUKTHI.

K koHiy oOyuenust B 9 kjiacce npeIMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHIA:

UCIIOJIB30BaTh IOHATHUSA: CHCTEMa OTCUY€Ta, MarepualbHas TOYKa,
TPACKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOTO ABMXXEHHUSA, Nedopmaius
(ympyras, mjgacTu4eckas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M TMEPErpy3Ku, LEHTP THKECTH, aOCOMIOTHO TBEPIOE TETO,
LEHTP TSAKECTH TBEPAOIO Tella, paBHOBECUE, MEXAHUUECKHE KOJIEOAaHUs U
BOJIHBI, 3BYK, MH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IIKaJIa JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTaIbHO30PKOCTb,



CHEKTPhl UCIYCKaHUsI M TMOTJIONIEeHU, alib(a, OeTa- U ramMMa-u3IydeHus,
W30TOIIBL, IEPHAS] SHEPIETHKA;

pasznuyarh SBJICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOJIHOE
NaJIeHUE TeJI, PABHOMEPHOE JIBUIKEHUE 110 OKPY>KHOCTH, B3aUMOJICHCTBUE
TE€J, PEAKTUBHOE JIB)KEHHE, KOJIEOATEIbHOE ABM)KEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPAXKEHUE
3BYyKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHue 0eoro cBera B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEWYATOrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SIBJICHUE;

pacno3HaBaTh IPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX SBICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYeCKHe SIBICHHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABMXKEHUE M1aHeT COJIHEYHON CUCTEMBI, pEaKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NIEWCTBHE BUAMMOTO,
yabTPaUOIECTOBOTO M PEHTTCHOBCKOTO HU3JIYYEHHUM, €CTECTBEHHBIM
PaIOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOJHBIX MHUHEPAJIOB, JIEMUCTBUE PAAUMOAKTUBHBIX W3IyYEHUN Ha
OpraHW3M YeJIOBEKa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/1ady B
y4eOHY10, BBIACNATh CYLIECTBEHHbIE CBOMCTBa (IPHU3HAKU) (PUINYECKUX
SIBIICHUI;

OMMKCHIBATh U3yUCHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIB3YS
(du3nueckue BeIWYUHBI (CpEeIHsAs UM MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEPEeMEIlECHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUs, CUJa YNPYroCTH, CUJIA TSXKECTH, YCKOpEHUE
CBOOOJHOTO TMAaJEHUs, BEC Tejla, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs JHEprus Teda,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>XUHBI, KUHETHYECKAas DHEpPrus, IIOJIHAS MEXaHUYeCcKas DSHEeprus,
MEePHOJT M YacTOTa KoJieOaHWH, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb PEJIOMIIEHUS CPEABI), TP OMUCAHUU
MPaBUJIBLHO TPAKTOBATh (DU3MUECKUH CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HaUeHUs W €IUHUIIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUYECKYI0 BETUYHMHY C JAPYTHMMH BEIUYHHAMM,
CTPOUTH TpahrKK N3YUECHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HPHEPrvHu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPIO3UIIMM CHJI, TMPUHIUI OTHOCUTENbHOCTH [ 'anmuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCa, 3aKOHBI OTPAXEHUS U



IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3aps0BOI0 U MacCOBOTO YHUCEI
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpOM Ha 2—3 W3YYEeHHBIX CBOMCTBA (DM3MUECKHUX SIBICHUM,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemate pacyéTHble 3adaud  (ONHUparoluecs Ha cuctemMy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaud 3alHUChIBATh KPaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOIINE WIM M30BITOUYHBIE JTaHHBIE, BHIOWPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PEUICHMS], IPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HadeHus (Hu3mdeckoin
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($uU3MYECKUX METO/OB, HCIONB3Yysl OMHUCAHWE HCCIEIOBAHMS, BBIICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH U OTIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢usznyeckux CBOWCTB Ted (M3y4yeHHe BTOporo 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3yUYEHHE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie W CBOWMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IYUYCHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0Opy/lOBaHUS, ONHUCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIMpPOBaThH BHIBOJIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HAaYeHUe u3MepseMold BelIUYUHBI ((POKYCHOE pacCTOsHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOW CKOPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpak€HUs CBETa OT yrIjla MaJeHUs W yria MpeloMJIEHHs OT YIJa
NaJicHNs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOMpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3yJbTaThl IOJYYEHHOW 3aBUCUMOCTHU



Gu3HYECKUX BEIMYMH B BUAC TaOMWI] U TpadUKOB, NeJaTh BBIBOJBI 1O
pe3ylibTaTaM HCCIEA0BAHNUS;

IPOBOANTH KOCBEHHBIE HW3MEpeHUsi (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKHUHBI, KOIPPUIIUCHT
TPEHUSI CKOJBKEHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWH MaTeMaTUYecKoro W MPYKUMHHOTO MAasTHUKOB,
ONTHYECKass CHJia COOMparomell JMH3bI, PaJAHOAKTUBHBIN  (oH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJHATh U3MEPEHHUS, CIETysl MPEII0KEHHON HMHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJM3UPOBATH MOJIyYEHHBIE PE3YJIBTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUN;

cO0JII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
000py10BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK HM3YyYEHHBIX (QU3UUECKUX MOJIEICH:
MaTepuaigbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKAas JIMH3a, IUTAHETApHAas MOJENIb aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOHM HAa WX omucaHus (B TOM YHUCIE:
CHHUJIOMETP, TATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3UYECKUX SBICHUHW M  HEOOXOoauMble (pu3myeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHU B IJIOCKOM 3€pKajie M cCOOMparoIei JINH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIOJIB30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIOACHUSA
HOPM KOJIOTUYECKOTO MOBEJCHHS B OKPY>KalolleH cpejie;

OCYIIECTBJIATh TMOUCK HHpOpMaMu (U3HUECKOTO COJACpPNKAHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI MOMCKOBBINA 3alpoc, HAXOAUTh
NyTU ONpEesIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MHQOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JUTepaTypy  (QHU3MYECKOTO  COACpXaHHs, CIPABOYHBIE MaTEepHAIIbI,
pecypcol cetu MHTEpHET, BIageTh NMpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpazoBaHusi HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;



CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpPMAIlMM W3 HECKOJBKUX HCTOYHUKOB (DU3HUECKOTO COACpIKAHMS,
nyOJIMYHO TMPEICTaBIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
NEATEIBHOCTH, IIPU  3TOM TI'PAaMOTHO  WCIOJIB30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro pasziena (PU3HKd U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaluell ¢ Y4YETOM OCOOEHHOCTEW ayIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne
n/n

HaumenoBanue pa3jiesioB
U TeM NPOrpaMmbl

KoaunuyecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThbI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTtejibHbIE

pecypchl

Bunnl gesiTeJLHOCTH
o0yuaromuxcsi ¢
y4eToM padoueit

NMPOrpaMmblI
BOCIIUTAHUS

Pa3nes 1. ®dusnka u €€ posib B NO3HAHUHM OKPY/KAIOLIEr0 MHpPa

becena, Hanpap/ieHHas HA NPOSBICHUE
MHTEPECca K HCTOPUH ¥ COBPEMEHHOMY
COCTOSIHUIO pOCCHiTCKOH (r3nueckoit
HayKH;

TBopueckast paboTa, HaNpaBlICHHAs HA
(hopMupoBaHHE LIEHHOCTHOTO
OTHOILIEHHUS K JOCTHXKEHUAM POCCHHCKHX
yuEHBIX-(DH3HUKOB;

IpakTiyeckue pabOTHI, HANpaBICHHBIC
Ha  (opmMupoBaHHE  TOTOBHOCTH K
AKTHBHOMY YYacTHIO B 0OCYKIECHUH
OOIIECTBCHHO 3HAYMMBIX M OTHYECKHX
npoGJieM, CBSI3aHHBIX C IMPAKTUYECKUM
IpUMEHEHHEeM JOCTIKeHUH Gu3nky;
VyeOHasi cUTyalus, HampaBlieHHAs Ha
0CO3HaHHE Ba)KHOCTH MOpaJIbHO-
9THYECKHX TPUHIHUIOB B IEATEIbHOCTH
yuéHOro;

IMouckoBast Oecena, HanpaBlieHHas Ha
BOCIIPUATHE ~ 3CTETMYECKHX  KayecTB
(dusnyeckoit Hayku: €€ TrapMOHHYHOTO
MOCTPOEHHUSI, ~ CTPOrOCTH,  TOYHOCTH,
JIAKOHUYHOCTH;

IIpaktukym, HaIpaBIeHHBII Ha
0CO3HAHHE LIEHHOCTH (PU3MUECKON HayKH
KaKk MOIIHOTO HWHCTPYMEHTa IO3HAHHs
MHpa, OCHOBBI Pa3BHTHS TEXHOJIOTHIA,

BaKHEHIIEH cOCTaBILIONIECH KyIbTyphl;




IIpoexTHast 1esTEIbHOCTD, HAIIPABJICHHAS
Ha pazBuTHE Hay4HOH
J110003HATENBHOCTH, UHTEepeca K
HCCIIC/I0BATEIIbCKOM JIEATEbHOCTH;
becena, HampaBleHHas Ha OCO3HAaHHE
LEHHOCTH 0e30macHoro obpasa JKU3HH B
COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
Ba)KHOCTH TIpaBHI 6e301acHOro
MOBEJICHHS Ha TPAHCIIOPTE, Ha A0POrax, ¢
JIIEKTPHYECKUM u TEILIOBBIM
000pyI0BaHHEM B JIOMALIHHX YCJIOBHSIX;
YueOHble CHTyalnH, HAlpaBICHHbIE Ha
dbopmupoBanue  HaBblka  peduexcu,
NpU3HAHHE CBOEro IIpaBa Ha OMIMOKY M
TaKOT'o K€ TIpaBa y JIPYroro 4eloBeKa;
Pemennie  mpakTHueckMx  3amad (B
pamMKax CeMbH, o0pa3oBaTeIbHOM
OpraHusaluy, ropoza, Kpasi)
TEXHOJIOTHYECKOH " COLMANILHON
HAaNpaBJIeHHOCTH, TPEOYIOWUX B TOM
qpcie ¥ pU3NIECKUX 3HAHUIA;
TIpoekTHast 3ajaya, HampaBJIeHHAs Ha
(opmupoBaHue HHTepeca K
HPAKTHYECKOMY H3y4eHHIO npodeccHi,
CBSI3aHHBIX ¢ (PH3UKOI;

JlesITeNnbHOCTh, OPHEHTHPOBAHHAs Ha
npuMeHeHHe (GU3MUECKHX 3HAHMH s
peleHus 3aaa4 B 00;1aCTH OKpy Kalomei
cpe/ibl, IUIAHUPOBAHHE IIOCTYNKOB U
OLEHKH HX BO3MOMKHBIX IIOCJIEACTBHIt
JUISL OKPYIKAIOIIEeH CPenIbl;

Jluckyccusi 0 TiI00aJIbHOM  XapakTepe
9KOJIOTMYECKHX TpOoOIeM U MyTed WX
pelIeHus;

TIpakTnueckas JIeATENBHOCTB,
HampaBlieHHass ~ Ha  (hOPMHpOBaHHE

MOTPeOHOCTH BO B3aMMOJEHCTBUH TIPU




BBITIOJIHEHUH UCCJIC/IOBAHUI U IIPOEKTOB
(uznueckoii HaIpaBICHHOCTH,
OTKPBITOCTD OIIBITY M 3HAHUSAM IPYTUX;
Ipakruueckas JIeSTEIbHOCTD,
HalpaBJICHHAs Ha co3aHue
noTpe6HOCTH B (JOPMHUPOBAHMH HOBBIX
3HAHUH, B TOM uucie (HOPMYJIUPOBATH
HJIeH, TOHSTHS, THIOTE3bl O (PH3UYECKUX
00BEKTAX U SBICHUSX;
Ipakruueckas JIeSTEIbHOCTD,
HAaIIpaBJICHHAsl HA OCO3HAHHE Ae(UIHTOB
COOCTBEHHBIX 3HAHUI u
KOMIETEHTHOCTeH B obsactu Qusuky;
YueGHble CUTYyalMH, HAlpaBICHHbIC Ha
IUIAHMPOBAHHE CBOETO  Pa3BUTUS B
NPHOOPETEHHN  HOBBIX  (DH3HUYECKUX
3HAHMIA;
YueGHble CUTyalMH, HAlpaBICHHbIC Ha
(opmupoBaHue CTpeMIICHHS
AHATN3UPOBATH u BBISIBIISITH
B3aUMOCBSI3M TIPUPOJbI, 0OIIeCTBA M
9KOHOMHUKHM, B TOM  4HCIE  C
UCIOJIB30BaHNEM (U3HYECKHX 3HAHMIT;
VyeOHble CUTYalMH, HALIPABICHHBIE HA
OLIEHKY CBOMX JIEHCTBHIA ¢ yuéTOM
BIIMSHUSL HA OKPY’KAIOIIYIO CPey,

BO3MOXKHBIX TJI00ATBHBIX

IIOCIIEACTBHH.
11 ®dusuka - HayKa 0 IPUPoOaE bubnuoreka [IOK
' https://m.edso0.ru/7f416194
12 du3znueckne BeININHBI bu6mmoreka [JOK
' https://m.edso0.ru/7f416194
13 EctecTBeHHOHAYUHBI bubnuoreka [IOK
' METOJ, IIO3HAHMS https://m.edso00.ru/7f416194

Hroro no paszneny



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

Pa3znea 2. [lepBoHayasibHbIe CBeJeHUS 0 CTPOCHUU BellleCTBA

21 CtpoeHue BelecTBa 1

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

JIBrkeHue u

2.2 B3aUMOJENCTBUE YACTHUILL 2 Bubmorexa HOK
' https://m.edsoo.ru/7f416194
BEIlECTBA
23 ArperaTHble COCTOSIHUS 2 bubnuoreka [IOK
' BEIlEeCTBa https://m.edsoo.ru/7f416194
5

Hroro no pasaceiny

Paznen 3. /IBu:keHue u B3aUMO/IeiiCTBHE TeJl

31 MexaHu4ecKoe ABUKEHUE 3 bu6mmoreka [IOK
' https://m.edso0.ru/7f416194
39 Huepnus, macca, 4 bu6mmoreka [IOK
' TJIOTHOCTh https://m.edsoo.ru/7f416194
33 Cuia. Bunpl cuin 14 1 bubnuorexa [JOK
' https://m.edso0.ru/7f416194
21

Uroro no pazgeny

Pa3neu 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH M ra30B

Hasnenue. [lepenaua

41 JTABJICHUS TBEPIBIMU 3 bu6mmoreka [IOK
' TeJaMU, JKUIKOCTSIMHU 1 https://m.edsoo.ru/7f416194
razaMu
49 JlaBneHune KuJIKOCTH 5 bubmuorexa [JOK
' https://m.edso00.ru/7f416194
43 ATMmoc(epHoe naBiieHue 6 bubmuorexa [IOK

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

JlelicTBuE ®KUJIKOCTH U Ta3a
4.4 Ha NOTpYXEHHOE B HUX 7 1
TEJ0

bu6mmorexa [IOK
https://m.edsoo0.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

Uroro no pazgeny

21

Pa3pen 5. Pa6oTa 1 MOIHOCTL. DHePrus

51 Pabora 1 MomHOCTH 3 1 bu6mmoreka [IOK

' https://m.edsoo.ru/7f416194
52 IIpocTeie MEXaHU3MBI 5 5 bubmumorexa [IOK

' https://m.edsoo.ru/7f416194
53 MexaHnueckasi SHEprus 4 1 bu6mumorexa [IOK

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

Hroro no pazgeny 12

[ToBTOpEeHME 3

OBIIEE KOJIMYECTBO YACOB 13

[10 ITPOTPAMME



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

8 KUIACC

KoaunuyecTBO 4acoB JJIeKTPOHHbIE Buanl nesiteILHOCTH
HaumenoBanue
Ne A31€J10B 1 TeMm K 0 (uudgposbie) o0yyaromuxcs ¢ y4eTom
n/n P Bcero OHTPOILHbBIC pakTiiecKkue o0pa3oBaTe/bHbIE padoueii mporpaMMbl
nporpamMmbl padoThI padoThI
pecypchl BOCIUTAHHSA
Paznen 1. TennoBbie siBIeHUs Becena, HampaBiIeHHAs Ha
o IIPOSBIICHHUE UHTEpPECA K
11 Crpoenue u cBoiicTBa 7 bubmorexa [IOK I/IETopI/II/I u COBpehi)eHHOMy
12 - 21 1 5 Bu6nuorexa LIOK (bu3nYeCcKoil HayKH;
. €ILIOBBIC IIPOLIECCHI
pol https://m.edso0.ru/7f4181ce | TBOPUeckas padora,
HalpaBJICHHAA Ha
HToro mo pasaeny 28 (dopMHIpOBaHNE IEHHOCTHOTO
OTHOIICEHMUSA K JOCTHXKCHUAM
Paznen 2. DiiekTpryeckre 1 MarHuTHbIE SIBJIEHUS E}OCCHP”ICKHX Y4EHBIX-
N3UKOB,
DJIEKTPUUYECKUE 3apsibl. .
Bu6moTtexa LIOK [IpakTndeckue pabOTHI,
2.1 3apsKEHHbIE TeNla U UX 7 1 _ 1 HANpaBJICHHbIE Ha
N https://m.edsoo.ru/7f4181ce
B3anMOACUCTBUC (hopMHpOBaHHE TOTOBHOCTH K
. aKTUBHOMY Y4YaCTHUIO B
29 [TocrosHHBIH § 20 1 7 Bubmmoreka IIOK 00CyKIeHHH OBIIECTBEHHO
JIEKTPUUECKUN TOK https://m.edso0.ru/7f4181ce | paquMeIx 1 FTHUCCKIX
2.3 MarsuTHbIe SBICHHS 6 1 2 Bubmoreka HOK HpOGIEM, CRASAHHLIE
' https://m.edsoo.ru/7f4181ce Hpa“mqec“f‘ﬁ) TIPUMCHCHIEM
JOCTHUKCHHUU (PU3UKH,
24 DNeKTpOMarHuTHas 4 bubmmoteka [IOK Vue6Has cuTyanus,
' VHIYKIUS https://m.edsoo.ru/7f4181ce | nanpapieHHas HAa OCO3HAHHE
BAXXHOCTHU MOPAJIBHO-
Hroro no paszneny 37 STHYECKHX IPHHLMIIOB B
JIeATEJIbHOCTH yUY€HOT0;
IToBTOpEHME 3 TMouckosas Gecena,
HaHpaBHeHHaH Ha BOCHpI/IHTI/IC
3CTCTUYCCKUX KAaUYECCTB
3UYECKON HayKu: eé
OBIIEE KOJIMYECTBO Qusirieckoii Haykn
63 3 15 TapMOHUYHOI'O ITIOCTPOEHUS,
YACOB I10 ITPOTPAMME

CTPOTOCTH, TOUHOCTH,
JIAKOHUYHOCTH;
[IpakTUKyM, HallpaBJIEHHBII



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

Ha OCO3HaHHE [IEHHOCTH
¢u3MIecKoi HayKH Kak
MOIITHOTO HHCTPYMEHTA
MTO3HAHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTHUH,
Ba)KHEHIIIEW COCTaBJISIONIEH
KYJBTYPBI;

[IpoekTHas AESITEIBHOCT,
HaTpaBJICHHAsI HA Pa3BUTHE
HAYYHOH JTI0003HATEIIFHOCTH,
UHTEepeca K
HCCIIeAOBATEILCKON
TIeSITeTBHOCTH;

Becena, HampaBneHHas Ha
OCO3HaHHE [ICHHOCTH
Oe3omacHOTO 00pa3a JKU3HH B
COBPEMEHHOM
TEXHOJIOT'MYECKOM MHPC,
BaXXHOCTHU IpaBUJI
0e301acHOTo MoBeACHHS Ha
TpaHCIOpTe, Ha I0POrax, C
SJICKTPUYCCKUM U TCIIJIOBBIM
000pyI0BaHHEM B JOMAITHUX
YCIIOBHSAX;

VYdeOHbIe CUTYAINH,
HaTpaBJICHHBIC HA
(opMHUpOBaHHE HABBIKA
pedurekcuu, npu3HaHUE
CBOETO TpaBa Ha OMINOKY H
TaKOro Ke Mpasa y Jpyroro
4eJIOBeKa;

Pemenue npaktuueckux 3anad
(B paMKax ceMbH,
o0OpazoBaTebHOMI
OpTraHU3aIiH, TOPOJIa, Kpasi)
TEXHOJIOTUYECKOH 1
COLMALHOW HAINPaBICHHOCTH,
TpeOYIOMUX B TOM YUCIIE H
(U3NYECKUX 3HAHUI;,
[IpoekTHas 3amaya,
HanpasJICHHAA Ha




(opmMHIpoOBaHHE HHTEpECA K
MIPAaKTUIECKOMY H3yUCHHIO
npodeccuii, CBI3aHHBIX C
bu3NKOIL;

JlesTeIbHOCTD,
OpHEHTHPOBaHHASA Ha
NpUMeHeHne QU3NIECKIX
3HAHMH JUIsl peIleHNs 3a/1a4 B
00J1aCTH OKPYXKAOIICH CpeIbl,
IUITAHUPOBAHHUE MTOCTYIIKOB
OLIEHKH X BO3MOXHBIX
TIOCTICICTBUH JJIST
OKpY>KaroIIen cpesl;
Juckyccus o riodanbHOM
XapakTepe KOIOTHICCKUX
po0JIeM U IMyTeH ux
pelIeHuS;

[IpakTrueckas AesATEIBLHOCTD,
HarpaBsJIeHHas Ha
(dbopmMupoBaHue MOTPEOHOCTH
BO B3aUMOJCUCTBUU IIPU
BBITIOJTHEHUH HCCIIEI0OBaHUI U
MPOEKTOB (PU3NUECKOI
HaTPaBJICHHOCTH, OTKPBITOCTh
OTIBITY W 3HAHUSM JPYTHUX;
[IpakTUveckas AeATEIbHOCTS,
HaTpaBJICHHAs HA CO3JJaHHe
MOTPeOHOCTH B
(hopMHpPOBaHUU HOBBIX
3HAHHM, B TOM YHCIIC
(bopMyIIMpOBaTh UJIEH,
MOHSITHS1, TUIIOTE3BI O
(usnuecKkux 00bEKTaX U
SIBJICHHSIX;

[MpakTHyeckas IesTEINLHOCTD,
HarpaBJieHHas Ha OCO3HaHHE
JeUIIMTOB COOCTBEHHBIX
3HAaHUN U KOMIIETEHTHOCTEH B
obnactu ¢usnkwy;

VYueOHble cUTyaluH,
HanpaBJeHHbIC Ha




IUITAHUPOBAHUE CBOETO
pa3BUTHA B IPHOOPETCHUH
HOBBIX (PU3MUCCKHUX 3HAHMH;
VY4eOHbIe CUTYAITNH,
HalnpaBJICHHbBIC Ha
(hopMHUpOBaHNE CTPEMIICHUS
aQHAJIM3UPOBATh U BBISBIATH
B3aUMOCBSI3H IPUPO/IbI,
00IIIeCTBa M SKOHOMHMKH, B
TOM YHUCIIE C UCIIOJIb30BaAHUEM
¢bu3nYecKnX 3HaHUI;
VYueOHbIE CUTyaluH,
HarpaBJICHHbBIC HA OLICHKY
CBOMX JCHCTBHII ¢ yuéToM
BIIMSIHUS Ha OKPYIKAIOIIYTO
cpeny, BO3MOXKHBIX
IT100ATbHBIX MOCJIEACTBHH.




9 KUIIACC

HanMenoBaHme KoangecTBO 4yacosB JJIeKTPOHHbIE Buael gesiTeJIbHOCTH
Ne (uudgpossbie) o0y4aromuxcs ¢ y4eTomMm
n/n PA3IEIIon 1 TeM Bcero Kourpoaupie | - Mpaxruueckue o0pa3oBaTe/bHbIE padoueii mporpamMmbIl
TPOTPAMMET paboTet paboTht pecypchl BOCIIUTAHMS
Pasznen 1. Mexanuyeckue siBJIeHUs Becena, nanpaBienHas Ha
11 MexaHn4ecKoe ABUKEHUE 10 1 but6mmoreka [IOK Elggggﬁzﬁfz ;I;T;E:;i ;cMy
1 CIIOCOOBI €0 ONMKMCAHUS https://m.edsoo.ru/7f41a4a6 N
COCTOSTHHIO POCCHICKO
1.2 B3aumMoielicTBrE TEl 20 1 4 BH6J_IHOTeKa LOK (pusnaeckont Haykm;
https://m.edsoo.ru/7f41a4a6 | Tgopueckas pabora,
1.3 3aKOHBI COXPAaHEHUS 10 3 bubmorexa LIOK Laupantiena i
https://m.edsoo.ru/7f41a4a6 | bopMupoBamme
TOECHHOCTHOT'O OTHOIIICHUSA
Hroro mo pazneny 40 K JIOCTHIKEHUSIM
POCCUICKUX YUYEHBIX-
Pazjen 2. Mexanuyeckne KoJje0aHus1 M BOJHBI (DH3HKOB;
21 MeXaHIYeCKHE KOTeGaHs 8 5 BI/IGJ.II/IOTGKa HOK [pakTHdeckue padboTEHI,
https://m.edsoo.ru/7f41a4a6 | HampaBIeHHbIE Ha
29 MexaHN4eCKHe BOJTHBI. 7 1 2 but6mmoreka [IOK ?OOTT;I:IEZTBSIHKHZKTHBHOM
3ByK https://m.edsoo.ru/7f41a4a6 y
YYacTHIO B 00CYKJICHHN
HUroro o pazneny 15 00II[ECTBEHHO 3HAYUMBIX U

Pasznen 3. 3HeKTp0MaFHI/ITH06 110J1€¢ U 3JICKTPOMAarHMTHbIC BOJIHbI

9HeKTpOMaFHI/ITHOe IIOJIC

3.1 Y DJICKTPOMArHUTHBIC 6 2 bubnnorexa LIOK

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

BOJIHBI

Htoro no pazneny 6

Pa3nen 4. CBeToBbBIE SIBJIEHHS
41 3aKOHBI pacpOCTPaHEHUS 6 2 bubnuotexa [JOK

' CBeTa https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI B ONTHUYECKHE 6 3 bu6nmnorexa [IOK

ATUYECKHX MPodIIeMm,
CBSI3aHHEIX C
MPaKTHIECKAM
MPUMEHCHUEM
JOCTHXEHHH (HU3UKH;
VYueOHas cutyanus,
HaTpaBJICHHAs Ha
OCO3HaHUE BaKHOCTH
MOpPaTbHO-3THIECKUX
MIPHUHITUIIOB B
JESITeTbHOCTH YIEHOTO;
ITouckoBas Oecena,
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prOOpPbI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenune Genoro cBera 3 bubnuotexa [JOK
' B CIIEKTP https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3gen 5. KBaHTOBbBIE AIBJICHUS
n
5.1 HOCEI};CKZI:;Z f:IBeTa 4 bubnnoreka [JOK
' m https://m.edsoo.ru/7f41a4a6
aToOMOM
bubmnoreka IIOK
5.2 CTpoeHue aTOMHOTO 51pa 6 https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
5.3 FInepHbie peaxiuy ! https://m.edsoo.ru/7f41a4a6
Htoro no pasznemny 17

Paznen 6. [loBTopuTEIHbHO0-00001IAKOIIMH MOTYJIb

[ToBTOpEHME U 00001IEHNE

bubanoreka LIOK

6.1 COZICpA@nIA Kypea 9 https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 knace
Hroro no pasneny 9

HanpaBJIeHHAs Ha
BOCTIPHATHE ICTETUUECKUX
KadecTB (pu3ndecKoit
HayKH: €€ TapMOHUYHOTO
MIOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JIAKOHUYHOCTH;
[IpakTukym,
HarpaBJICHHBIN HA
OCO3HaHUE IIEHHOCTH
(hm3IUIeCcKOi HAYKH KaK
MOIITHOTO MHCTPYMEHTA
IMO3HaHUA MHUpPa, OCHOBEBIL
Pa3BUTHS TEXHOJIOTHUH,
Ba)KHEUIIEH
COCTAaBJISIIOLIEN KYJIBTYPBI;
[IpoekTHas neATenbHOCTD,
HanpaBJIeHHAs Ha
pa3BUTHE HAYYHOU
10003HATEILHOCTH,
UHTEpeca K
HCCIIEI0BATEIbCKOM
JIeSATEIbHOCTH;

becena, nanpasienHas Ha
0CO3HaHHE [IEHHOCTH
Oe3omacHoro odpasa
KN3HU B COBPEMCHHOM
TEXHOJIOTHYECKOM MHpE,
Ba)XHOCTH IPaBUII
0e301acHOro MOBEACHUS
Ha TpaHCIOpTE, Ha
Joporax, ¢
ANEKTPUICCKUM H
TCIIJIOBBIM
000pyI0BaHHEM B
JOMAaIIHUX YCJIOBUSX,
Y4eOHbIe CUTYyaINH,
HanpaBJICHHbIE HA
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(dhopMupoBaHre HAaBBIKA
peduexcun, npu3HaHue
CBOETO MpaBa Ha OMNOKY
Y TaKOTO e TpaBa y
JIPYToro 4eJOBeKa;
Penrenue mpakTuieckux
3amad (B paMKaxX CEMbH,
oOpa3oBaTenbHON
OpraHu3alyu, ropoja,
Kpast) TEXHOJIOTHICCKOHN U
coLManbHOU
HaIrpaBJICHHOCTH,
TpeOYIOMHUX B TOM YHCIIE
1 GU3NIECKUX 3HAHUM,
IIpoexTHas 3anaya,
HalipaBJICHHAA Ha
(hopMupoBaHUE HHTEPECA
K MIPaKTHIECKOMY
W3yUYeHHIO Tpodeccuii,
CBSI3aHHBIX C (PU3UKOI;
JlesTenbHOCTb,
OpPUCHTUPOBAHHAA Ha
npUMeHEeHne PU3HIECKUX
3HAHUH NS pelIeHus
3aja4 B 00JacTu
OKpYXKarolleu cpelibl,
TUTAHUPOBAHUE TIOCTYIIKOB
Y OLIEHKH UX BO3MOKHBIX
MOCJIEICTBUMN IS
OKpY>KalolIeH cpeibl;
Huckyccus o riiob6amsHOM
XapakTepe SKOJIOTHUECKUX
mpo0JieM U myTei ux
peLeHHS;

[TpakTnueckas
JIeSITeTTbHOCTD,
HanpaBJieHHAas Ha




dhopmupoBaHue
noTpeOHOCTH BO
B3aUMO/JIEUCTBUHU NIPU
BBITIOJIHEHUU
WCCIICIOBAaHUH B IPOCKTOB
¢duznueckoit
HaIpaBJIEHHOCTH,
OTKPBITOCTH ONBITY U
3HAHUSIM APYTHX;
IIpakTrueckas
JeSITETBHOCTD,
HarpaBJIeHHas Ha
co3gaHne MoTpeOHOCTH B
(hopMHUPOBaHUHN HOBBIX
3HAHWH, B TOM YHCJIE
(hopMyIIMPOBaTh HIIEH,
MOHSATHSI, TUIIOTE3BI O
(u3nyecKux 00bEKTaxX 1
SIBJICHUSIX;
[IpakTuueckas
JeSITETBHOCTD,
HarfpaBJIeHHas Ha
0CO3HaHKE JIe(HUIUTOB
COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEN B
obnacty huznKy;
VYuebHble cUTyanuu,
HanpaBJICHHbIE HA
TUTAHUPOBAHUE CBOETO
pa3BUTHS B IPHOOPETEHUH
HOBBIX (PU3UUECKUX
3HAHWMH;

Y4eOHbIe CUTYyaINH,
HanpaBJICHHbIE HA
¢dbopmupoBaHue
CTpeMIICHUSI
aHAJIM3UPOBATH U




BBISBIISITH B3aUMOCBSI3H
MPUPOABI, O0IIECTBA U
9KOHOMHKH, B TOM YHCJIE C
HCIOJIb30BaHNEM
(u3nUecKuX 3HAHWN;
VY4ebHble cUTyanuwu,
HaIpaBJICHHBIE HA OLICHKY
CBOUX JIEUCTBUM C yUETOM
BIIUSTHUS Ha
OKPYXKAIOIyIO Cpeny,
BO3MOXHBIX TI100aIbHBIX
MIOCJIEACTBUN.

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME
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OuneHouHble MpoLERYypPbI

duzuka. 7 kiaacc.

Ipunoxenue

[IpoBepsiemble yMEHUS

Pacrnio3HaBaTh, HOHUMATh U OOBSICHATH MEXaHUYECKUE ABJICHUS; OOBSICHATh UX HA OCHOBE
MMEIOIINXCS 3HAaHUH 00 OTHOCUTENILHOCTH JIBHYKEHHUS, O B3aUMOJCHCTBUH TEIL.

OnuchIBaTh CBOMCTBA MEXaHUUYECKUX SBJICHUN HA OCHOBE NMPaBWJILHOW TPAKTOBKH IOHSTHS
«MHEpLU», UCII0Ib30BaTh 3HAHUE O SBJICHUU UHEPLUH, O B3aUMOJICHCTBUU TEJl B TIOBCETHEBHOM
*u3HU. Mcrionb30Barh pu3nyeckre BeIMYUHbI (IIyTh, CKOPOCTb), UX 0003HAYCHUS U €TUHHIIBI
u3MepeHus, Gopmyiry, CBA3BIBAIOILYIO UX, /Ul OTBETA Ha BOIpoc. Pa3BuBare Teopernueckoe
MBILIEHUE HA OCHOBE aHAJIM3a CUTYallUH, BBISIBICHUS IPUYUHBI U CIEJICTBUS; OOBSICHSTD
¢bu3nveckue SBICHNS Ha OCHOBE MMEIOLINXCS 3HAHUHN O B3aUMOACHUCTBUH TEII U MIOHATHIA «CHIIa
YIPYTOCTH», «CHJIA TSXKECTU», «CUJla TpeHUs». Vcnonb30BaTh NOIYUYEHHbIE 3HAHUS O BHJIAaX
MEXaHUYECKUX CUJI (BEC TeJa, Cujla TSKECTH, CUJla YIPYTOCTH) B IOBCEAHEBHOM JKU3HH.
OOBsICHATH HAa OCHOBE MMEIOLIMXCS 3HAHUHN O B3aUMOJCHCTBUY T€JI OCHOBHBIE CBOWCTBA UM
YCIIOBUSI IPOTEKAHUSI PaBHOMEPHOTO U HEPABHOMEPHOTO JIBHKEHUS. ONKCHIBaTh N3y4YE€HHBIE
CBOMCTBA TeJI HA OCHOBE Ha OCHOBE MPABUJIBHOM TPAKTOBKH (PU3MUECKOTO CMbICIIA HUCIIOIb3YEMBIX
(u3nyYeCcKUX BEIUYUH (Macca Tella, INIOTHOCTh BEIIECTB), HCIIOJIB30BaTh M0JIyYE€HHbIE 3HAHMUS,
YMEHHUSI U HaBBIKU B TIOBCETHEBHOM KU3HU.

Bnagets skcriepMMeHTaIbHBIMU METOAAMH UCCIIeI0BaHUS; TOHUMATh MPUHITUIIBI AEHCTBUS
puOOPOB, C KOTOPHIMU YEJIOBEK BCTPEYAETCSI B MOBCETHEBHOM JKU3HU, U CLIOCOOBI 00ecreyeH s
0€30MMacHOCTH MPHU UX UCTIOIB30BaHUM; padOTaTh C AMHAMOMETPOM JUIsl OIIPEEIICHUS Pa3IMUHbIX
cull (Beca, YIpyroCcTH, TSAKECTH).

Onpenenars HanpaBiIeHUE PAaBHOJACHCTBYIOLIEH CUIIBI 10 XapaKTepy U3MEHEHUsI CKOPOCTH
JBUKCHHUS.

Pemare 3amauu ¢ ucnonb3oBanueM GopMyIl, CBA3BIBAIOIINX (PU3NUECKUE BEIIMYNHBI (Y Th,
CKOPOCTb, CPEHSS CKOPOCTh, BPEMS]); aHAJIM3UPOBATh YCIOBHE 33]1auH, IEPEBOJUTH TEKCTOBYIO
MH(OPMAIMIO B CUMBOJIMYECKYIO popMy; oAOUpaTh GopMysibl, HEOOXOAUMBIE JIS1 HAXOKACHUS
HEU3BECTHOM BEJIMYUHBI.

CTpouTh JIOTHYECKOE pacCyI€HUE U JIeJaTh BHIBOJbI HA OCHOBE MOJIYUYEHHBIX 3HAHUHM U TEKCTOBOI
uHpopmanuu. [ToHUMaTh pa3nuyus MEXy UCXOAHBIMU (PaKTaMH Ul UX OObSICHEHHUS.
Knaccudpunuposats nHpopmMalivio 1o 3aaHHbIM npu3HakaM. [lepepabareiBath nH(GOpMAIUIO B
COOTBETCTBHUH C TIOCTABIEHHON 3a7a4eil; peAbABIATh HHPOPMAIIUIO B CHMBOJINYECKON (opMme.
CTpouTh JIOrHYECKHe 3aKII0UeHUs. AHATM3UPOBATh NH(POPMAIIHIO B COOTBETCTBHUHU C
IIOCTaBJICHHBIMU 3a/1a4aMU. CTPOUTH JIOTMUECKHE PACCY>KJIEHUS U JIeTaTh BHIBOJbI HA OCHOBE

dopma OLICHUBAHUS

Hara

KonTponbhas pabora Nel

0 TeMaM: «MexaHHYECKOE
IBIOKEHHEY, «Macca,
IJIOTHOCTEY, «CHIIBI.
I'paduueckoe n300paKeHUE CHUIT»

16uenens




aHanm3a rpadudeckoii 3aBHCUMOCTH. BirajeTs HaBbIKaMy IUTAHUPOBAHUS U OLICHKH PE3YyJIbTaTOB
CBOEH JIeATEIIbHOCTH, BOCIIPHHUMATD, TiepepadaThiBaTh HH(POPMALIHMIO B 00pa3HOI, CHMBOIMYECKON
dopmax, aHaIM3UPOBATH U TTepepadaThIBaTh MOIYyYCHHYIO HHPOPMALHIO B COOTBETCTBHU C
MIOCTaBJICHHBIMHU 33JJa4aMHU.

OOBsICHATH HAa OCHOBE MMEIOLINXCSI 3HAHUH Tepejady JAaBJICHUs TBEPABIMH TEIaMU Ha OCHOBE
IIPaBUIBHOMN TPAKTOBKU (PU3NYECKOM BeIMUUHBI — AaBieHHe. OObACHATh NPUHLMUIIBI JeHCTBUSL
npubopos (6apomerp Toppuuenn). Mcrnons30BaTk NOTy4eHHbIC 3HAHUS B IOBCEAHEBHOM KU3HHU.
Hcnonb3oBath hopmyiy p = pgh (aaBiaeHue cTonda *KHUIKOCTH), CBA3BIBAIONLYIO JaHHYIO BEIMYUHY
C IpyTMMHU BeJIMYMHAMU. 3HaTh HA3BaHUS U LI€JIb UCIIOJIb30BaHMs (pU3HUECKuX MpUOOPOB, IOHUMATh
MPUHIUIIBI ISHCTBHS MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB, C KOTOPBIMH YEJIOBEK
BCTPEYAETCs B IOBCETHEBHOM JKHU3HHU, U CLIOCOOBI oOecneueHust 6e301MacHOCTH MPU UX
ucnosnp3oBaHuu. [loHumare npuHLIKI AecTBUS OapoOMeETpa, aHAIM3UPOBATh 3aBUCUMOCTD JJaBJICHUS
aTMocdepbl OT BBICOTHI, TIOHUMATh JAeWCTBUE aTMOC(EPHOro JaBlIeHUs Ha )XKUIKOCTh. Haxonuts
(bopMyiTy, CBSI3BIBAIONIYIO JAHHYIO BEJTMUMHY C IPYTHMH BelIMYnHaMu. BraneTs
9KCIEPUMEHTAJIbHBIMUA METOAAMHU UCCIIEJOBAHMS B IIPOLIECCE CAMOCTOSATENBHOTO U3YyYEHUS
3aBUCUMOCTEN (U3NYECKUX BEJIUYUH: U3MEHEHMSI JaBICHUS KUAKOCTHU OT IIIyOUHBI, CUJIbI
Apxumena oT 00beMa BBITECHEHHOM JKUAKOCTH U INIOTHOCTH JKUKOCTH; IOHUMATh CMBICII 3aKOHA
[Tackans. AHaIU3UPOBATH SIBJICHUS, UCIIOIb3Ys MaTEMATUYECKOE BbIPAKEHHE, CBSA3bIBAIOLIEE
JIaBJICHHUE ’KMJIKOCTH, BBICOTY CTOJI0A U €€ IUIOTHOCTb. PemaTs 3a1aun ¢ ucrnosb3oBaHueM Gpopmy,
CBSI3BIBAIONINX (PU3NUECKHE BEIUYHHBI (IaBICHHUE, INIOTHOCTH, BHICOTY CTOJIOA KHUIKOCTH;
JaBJICHHUE, CUJIa, TUIOIIA/b TOBEPXHOCTH); aHAJTM3UPOBATh YCIOBUE 3a/1a4H, IEPEBOJIUTH TEKCTOBYIO
MH(OPMAIMIO B CUMBOJIMYECKYIO POpMY; oa0UpaTh POpMyJIibl, HEOOXOAUMBIE AJIs1 HAXOXKIACHUS
HEU3BECTHOM BEJINYUHBI.

CTpouTh JTOTMYECKOE PacCy X IECHUE U JIeTaTh BHIBOJIbI; CPAaBHUBATh OOBEKTHl HA OCHOBE U3BECTHBIX
XapakTepHbIX CBOUCTB. [IoHMMaTh pa3inuure MeXy UCXOAHBIMU (haKTaMH Ui UX OObSICHEHHS.
Bocnpunumars, nepepadaTbiBaTh TEKCTOBYIO HH(OPMAIIMIO JUIsl OTBETa Ha BOIPOC 3aJaHMs,
HaXOAMUTh CKPHITHIE JaHHbIE B YCIOBUH 3a7a4i. BocnipuHUMaTh, nepepadarsiBaTh HH()OPMALIHIO U3
rpadukoB, pororpaduii, puCyHKOB JUIsl OTBETA Ha BOIPOC. BhIIensTh mMaBHOE, CYIIIECTBEHHBIE
MPU3HAKY OHATHUH; CpaBHUBATH OOBEKTHI, H300pakeHHbIE Ha PUCYHKE, HA OCHOBE U3BECTHBIX
XapaKTEPHBIX CBOWCTB.

Bnagets HaBbIKaMU TUIAHUPOBAHHUSA U OLIEHKH PE3YJIbTAaTOB CBOEH EATEIbHOCTH, BOCIIPUHUMATD,
aHaJIM3UPOBaTh, NepepadaThIBaTh U MPEABABIATH HHGOPMAINIO U3 CIIPABOYHBIX TaOIHIl U PUCYHKOB
B CUMBOJINYECKOH (popMe, B COOTBETCTBUU C MTOCTABICHHBIMU 33Ja4aMHU.

KonTponbhas pabota Ne2
«JlaBneHue TBEpIbIX T,
JKHIKOCTEHN U ra3oBy.

27 "uenens

OmnuchIBaTh CBOMCTBA TEJI U MEXaHUYECKUE SBJICHUSI HA OCHOBE MTPAaBUIILHON TPAKTOBKHU
(U3MYECKOTO CMBICTIA HCTIONB3YEeMbIX (DM3MUECKHUX TOHATUH (MexaHnueckas padota). [lonnmars
CMBICIT YCJIOBHSI pABHOBECHSI phlUara, 30J0TOTO MPaBHIa MEXaHUKH, IPUMEHSATh UX Ha TIPAKTUKE.
[ToHnMaTh TPUHIIUI AEUCTBUS TEXHUUECKUX YCTPOUCTB (010K, phlvar, MOJIKUCIACT), ¢ KOTOPBIMU
YEJIOBEK BCTPEUACTCS B MOBCEIHEBHOM JKM3HU, M CIIOCOOBI 0OecriedeHnsi 0€30IMacHOCTH MPU UX

Kontponbhas pabora Ne3
«PaboTa 1 MOITHOCTh. DHEPTUs»

33 penens




WCTIOJIb30BaHNH. AHATU3UPOBATH MEXaHUYECKHUE SBJICHHUS HA OCHOBE NPAaBUIIBHOM TPAKTOBKU
(U3MUECKOTO CMBICIIA UCTIONh3YEeMbIX (DM3MUECKHUX BEIMYUH (KMHETHUUYECKAsl YHEPTHs,
MOTEHIIMATIbHAS YHEPTHs, TIOJIHAS MEXaHUYECKast SHEPTHsl); TOHUMATh CMBICIT 3aKOHA COXPAHEHUS
SHEPTUH, IPUMEHSATH €T0 Ha mpakTuke. DopMynupoBaTh onpenencHne Gu3ndeCcKo BETUIHHbI
(MomeHT cuiibl). [IpaBUIBHO TpakTOBaTh (PU3MUYECKUI CMBICI HCIIOIB3YEMbBIX (DU3HMUYECKUX BEITMYHH
(MexaHm4Yeckast paboTa ¥ MOIIHOCTS); 3HATh MX 0003HAYCHUS U CIUHUIIBI U3MEPECHHUS, HAXOIUTh
(dbopMyiTy, CBSI3BIBAIONIYIO JAHHYIO BEJTMUMHY C IPYTHMHU BeIMYMHAMU. BraseTs pazHooOpa3HbIMU
crioco0aMu PEIICHUs 3a/1ad C UCIIOJIb30BaHUEM (HOPMYII, CBS3BIBAIOMINX (PHU3UUCCKUE BEITUIMHBI
(mexannueckas padora, KIT/[ mpocThix MexaHU3MOB), (TUIEYO CHJIBI, MEXaHUYECKas paboTa); ¢
MCIONIb30BaHUEM (PU3NYCCKUX 3aKOHOB (YCIIOBHE PaBHOBECHUS phlyara, 30J10TOC MPaBUIIO MEXAHUKH)
aHAJIM3UPOBATh YCJIOBUS 33/1a4H, BBIJCIISATH 3a/IaHHBIC SIBHO M HESIBHO (PU3MYECKUE BEITHUNHBL;
OTIpeeTATh (GOPMYITBI, HEOOXOIUMBIC IS HAXOXKICHHUS HCHM3BECTHOM BEITUYHHEI.

CTpouTh JIOTHYECKOE PaCcCykICHUE U JIeTaTh BHIBOJIbI; CPABHUBATh OOBEKTHI HA OCHOBE U3BECTHBIX
XapaKTEPHBIX CBOMCTB. BBIIEIATH IMIaBHOE, CYIIECTBEHHBIC ITPHU3HAKY TTOHATHN; 00001aTh TOHATHS;
CTPOHMTB JIOTUYECKOE PacCyKICHUE U JIeNIaTh BBIBO/IbI. BocnipuHuMarh, nepepabaTbiBaTh TEKCTOBYIO
WH(OPMAITUIO, COITOCTABIISATH €€ C )KU3HCHHBIM OIBITOM JIsl OTBETAa Ha BOIPOC 3aJaHMs. YMEHUE
CTPOUTBH JIOTUYECKHE PACCYXKICHUS U JIeNIaTh BBIBOJIBI HA OCHOBE aHAJIN3a PUCYHKA, TEKCTOBOM
nHpopMaruu. BiageTs HaBpIKaMU TUTAHUPOBAHUS U OIICHKH PE3YJBTaTOB CBOCH JICITECIILHOCTH,
BOCIIPUHUMATh, aHAJIM3UPOBATh, TIepepadaThIBaTh U MPEABIBIATE HHPOPMAIHIO B 00pa3HOH,
CUMBOJIMYECKOHN (hopMax, B COOTBETCTBHH C MMOCTABICHHBIMH 33/ Ia9aMHU.

dusuka. 8 Kkiaacc.

[IpoBepsieMble pe3yJIbTaThl

OnuchIBaTh TEIIOBBIE SBIEHUS HA OCHOBE MPaBMWIIBHOW TPAKTOBKH (PU3MUECKOTO CMBICTA
UCIOJIb3YEMbIX (PU3MUECKUX MOHATHH (BHYTpeHH:s 3Heprus). [loHnmares cMbICH Terionepeaayu,
INPUMEHSTH €r0 NMpakTHKe. Pacrio3HaBaTh TEMJIOBbIE SIBJICHUS U OOBSICHATH HA OCHOBE MMEIOIIUXCS
3HAHWU OCHOBHBIE CBOWMCTBA WJIM YCIIOBUS POTEKAHMSI STUX SBJIECHUI: pa3InYHbIE CIIOCOObI
TEeIuIoNnepeiauy, uCapeHne, BIaXKHOCTh BO3AyXa. Pemare 3a1auu, cBsi3pIBatoye Gu3ndeckue
BEJIMYMHBI (KOJIMYECTBO TEIIOTHI, TEMIIEpATypa, yeabHas TeIJI0EMKOCTh BEIlleCTBa, yAeIbHas
TEIUIOTA CrOpaHMsl, yebHas TeIIoTa MapooOpa3oBaHus, yAeabHas TEIIOTa TUIABICHUS U
KpUCTAJJIN3alli1 ), HA OCHOBE aHaJIM3a YCJIOBHSI 3a/1a4i BbIAETATh GU3NUYECKHE BETUUMHBI U
(bopMyIbl, HEOOXOUMBIE JUTS €€ PelIeHUs], U IPOBOAUTE PACUETHI.

Hcnonp30BaTh 3HaHMS O TEIIOBBIX SIBICHUSAX B IIOBCETHEBHOM KU3HU JJIsi 00ecredeHus
6e30macHOCTH MpH 00palieHnu ¢ MpruOopamMH U TEXHUYECKUMU yCTpolicTBaMu. BianeTs
JKCIIEPUMEHTAIBHBIMU METOJJaMU MCCIIEI0BAHUs TEIUIOBBIX SBJICHUI HA OCHOBE aHAJIN3a YCIOBHS
3aJ1a4M, BBIJICIIEHHBIX (PU3MUECKUX BEIMYUH U (HOpMYJI, HEOOXOAUMBIX JUIsl HAXOXKACHUS IMyTeM

HazpaHnue KOHTpOIbHON pabOThI
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pacueTa HEM3BECTHOM BEJIMYMHBI; MCIIONb30BATh NIOJIYyYEHHBIC 3HAHUS, YMEHUS U HABBIKY B
[IOBCEIHEBHOM KU3HH.

CTpouTb JOrMYECKOEe PACCyKICHHUE U JIe1aTh BHIBObI; CPAaBHUBATH OOBEKTHl HA OCHOBE U3BECTHBIX
XapaKTEPHBIX CBOWCTB.

Bbienste rmaBHoOe, CylIeCTBEHHbIE IPU3HAKU MOHATHI; 000011aTh MOHATHS; CTPOUTH JIOTHYECKOE
paccy’KIeHue | JieNaTh BEIBO/IBI HA OCHOBE MH(OpPMAIINH, IPEJICTABICHHON B TEKCTOBOW U
TabauuHON (opme, 1 MH(POpMALUHU, IPEICTaBIEHHON Ha pUCYHKe, rpaduke. BocipuHumars,
nepepadaTbiBaTh TEKCTOBYIO HH(OPMAIINIO, CONOCTABIIATD €€ C )KU3HEHHBIM OIBITOM JJISl OTBETA Ha
BOIIPOC 3aJaHus. BiageTs HaBbIKaMU IUIAHUPOBAHUSA U OLICHKH PE3YyJIbTAaTOB CBOEH NEATEIbHOCTH,
BOCIIPUHHUMATh, IiepepadaTbiBaTh HH(YOPMAIHIO U3 CIIPABOYHBIX TAOIHIl U PUCYHKOB B
CHUMBOJIMYECKOH (popMme, aHaIM3UpOBaTh U IepepadbaThiBaTh MOJYUYCHHYO HH(OpMAIIHIO B
COOTBETCTBHHU C MIOCTABJICHHBIMHU 331a4aMHu.

Pacrio3HaBaTh 3J1IEKTPOMArHUTHBIE SBICHUS U OOBSCHATH HA OCHOBE UMEIOIMXCS 3HAHUN OCHOBHBIE
CBOMCTBA WJIM YCJIOBUS IPOTEKAHUS 3TUX SIBICHUMN: JIEKTPU3aLUs TeJl, B3aUMOJIEHCTBHUE 3apsJI0B.
AHanu3nupoBaTh CBOMCTBA TEJI, 3JIEKTPOMArHUTHBIE SBJIECHUS U IIPOLIECCHI, UCIIOJIB30BaTh
(u3nvecKre 3aKOHBI: 3aKOH COXPaHEHHS AIEKTPUUYECKOTO 3apsiaa. ONHChIBaTh H3y4YEeHHBIE CBOHCTBA
TeJI U 3J€KTPOMArHUTHBIE SIBJICHUSI, UCTIONB3Ysl (PU3MUECKUE BETMUNHBI: IIEKTPUUECKOE
COIIPOTUBJICHHE, YAEIBHOE COMPOTUBIIEHUE BEIIECTBA, MIEKTPUUECKU 3aps . PemaTs 3anauu,
UCHOb3ys (pu3nueckue 3akoHb! (3akoH OMa /1715 ydacTKa L€ ); Ha OCHOBE aHaJIM3a yCIOBUS
3aJ]a4¥ BBLIEIATH (PU3NYECKUE BETHUUHBI M (DOPMYITBI, HEOOXOIUMBIE /IJIs €€ PEIICHUs, U TPOBOJUTH
pacueTsl. Pemare 3aauu Ha 3aKOHBI ITOCJIEOBATENBHOTO U NTAPAJIIENIBHOTO COEAMHEHHUS
IIPOBOJIHUKOB; UCTIONB3YS PU3NUYECKHUE MOHITUS (EMKOCTh KOHIeHcaTopa). [loHnMaTh npuHIUIBI
JEUCTBUS TEXHUYECKUX YCTPOUCTB, C KOTOPBIMU YEJIOBEK IIOCTOSIHHO BCTPEYAETCSI B COBPEMEHHOMN
*u3HU. [[oHMMaTh, KaKoi BKJIJ BHEC YUECHBIN B pa3BUTHE HAYKH U TEXHUKH. Bianers
HKCIIEPUMEHTATBHBIMU METOJIAMH UCCIIEA0BAaHMS; TOHUMATh IPUHLIUIIBI AEUCTBUS IPHOOPOB, C
KOTOPBIMH YEJIOBEK BCTPEUAETCS B IOBCEITHEBHOM KU3HHU, U CTIOCOObI 0OecrneueHus: 0e30MacHOCTH
IIPU UX UCTOJIb30BaHUU. PaboTaTh ¢ 3NeKTpOU3MepUTEIbHBIMU TPUOOpaMHU ISl ONIPEIECIICHUS CUITbI
TOKa UJIU HaMpsKEHUSL.

Brnanets pazHooOpa3HbIMU crIoco0aMM peLIeHHs 3a1a4 ¢ UCTIOIb30BaHHEM (POPMYII, CBA3BIBAIOIINX
¢bu3nyeckre BeITUUHHBI (CUIa TOKa, HAapsbKEHUE, COPOTUBIIEHKE), (CHIIa TOKA, HAalpsKEHUE,
MOIIHOCTb 3JIEKTPUUYECKOIO TOKA), HA OCHOBE aHAJIM3a yCIOBUS 3a7a4M, MEKTPUUECKON CXEMBI,
BBIJIETICHHBIX (PU3NYECKUX BEIMYUH U (HOPMYJT; HEOOXOAUMBIX ISl HAXOXKIEHUS IyTEM pacuera
HEU3BECTHOM BEJIINYMHBI.

CTpouTh JTIOTHYECKOE pacCy X I€HUE U JIeJaTh BHIBOJIbI; CPAaBHUBATh OOBEKTHl HA OCHOBE U3BECTHBIX
XapaKTEPHBIX CBOMCTB.

Boigensate maBHoe, CyleCTBEHHbIE IPU3HAKU MOHATUH; 00001maTh MOHATHS. CTPOUTH JIOTHYECKOE
paccy’keHue U JienaTh BBIBO/IBI HA OCHOBE aHAJIM3a PUCYHKA U rpaduKoB, HHPOpPMAIIH,
IIPEJICTAaBICHHOM B TeKCTOBOM (popme. BocnpuHumars, nepepadarbiBaTh TEKCTOBYIO HHGOPMAIIHIO,
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COTIOCTABIISITh €€ C )KU3HEHHBIM OIBITOM JIJIsl OTBETa Ha Bolpoc 3ananus. Kinaccuduuuposarsb
MH(OPMALIMIO TIO 33aHHBIM IIPU3HAKAM.

[1nanupoBaTh M OLIEHUBATH CBOIO JIEATEIBHOCTh, BOCIIPUHUMATD, IiepepadaThiBaTh U MPEABABIATH
nH(pOpMaLUIO B 00pa3HOM, CHMBOIMYECKOH (popMax, aHATM3UPOBATH U IIepepadaThiBaTh
MOJyYEHHYI0 HH(POPMAIIMIO B COOTBETCTBUHU C MOCTABJICHHBIMU 3a/1a4aMHu.

Pacmo3HaBaTh 371€KTpOMAarHUTHBIE SIBJICHUS U OOBSCHATh HA OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHBIC
CBOMCTBA WJIM YCJIOBUS TPOTEKAHUS TUX SIBJICHUN: IEHCTBUE MarHUTHOTO MOJISl HA IPOBOJHUK C
ToKOM. BrajgeTs mpuemamu nocTpoeHusi PU3HIECKUX MOJIEIEH, TOMCKa U (DOPMYITHPOBKH
JIOKa3aTeIbCTB BBIIBUHYTHIX TUIOTE3 U TEOPETUYECKUX BBIBOJOB HA OCHOBE SMITMPUYECKHU
YCTaHOBJICHHBIX (DaKTOB.

[IpuBOAMTH MPUMEPHI MPAKTHYECKOTO UCIIONB30BaHUS (DU3UIECKUX 3HAHUHN 00 3JIEKTPOMArHUTHBIX
sBiIeHUsIX. Vcrionp30BaTh 3HaHUS 00 3JIEKTPOMATHUTHBIX SIBJICHHUSX B IIOBCETHEBHOM KU3HH JIJIS
oOecriedyeHurs O€30MaCHOCTH MPHU OOpAIEHNH ¢ TPUOOPaMU U TEXHUUECKUMHU YCTPOUCTBAMHU, JIJIS
COXPaHEHUS 37I0POBbsI U COOIOACHUS HOPM IKOJIOTUUECKOTO TTOBEICHHS B OKPYXKAIOIIEH cpeie.
Pacmo3HnaBaTh MarHUTHBIE SIBIEHUS H OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHHI OCHOBHBIE
CBOWCTBA WJIM YCIIOBUS ITPOTEKAHUS ITUX SIBJICHUIA.

Bocnpunumars, nepepadaTbiBaTh TEKCTOBYIO HH(MOPMAIUIO, HHPOPMAIIHIO C PUCYHKA,
COTOCTABJISITH €€ C JKU3HEHHBIM OIBITOM ISl OTBETA Ha BOIPOC 3aaHus. CTPOUTH JIOTHYECKOE
paccy’KJIeHue U JellaTh BBIBOMBI. BbIIensATh IMaBHOE, CYLECTBEHHBIE IPU3HAKY MTOHATUN HA OCHOBE
aHaM3a TEeKCTOBOM MH(pOPMAaLINH.

Knaccudunuposats nHpopMaIirio 1o 3aJaHHBIM MPU3HAKAM.
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HpOBepHeMHe PE3YJIbTATHL

Pacno3naBath MexaHnuueckue siBJICHUSI U 0OBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHUM OCHOBHBIE
CBOKCTBA WJIM YCJIOBUS IIPOTEKAHUS ITUX SIBJIICHUI: pABHOMEPHOE U PAaBHOYCKOPEHHOE
MPSAMOJIMHEHOE ABUKEHHUE, OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKECHHUSI.

OnuceiBaTh U3yYEHHBIE CBOMCTBA TEJI U MEXaHUYECKUE SIBICHUS, UCTIONB3Ys (PU3HUECKHE
BEJIMYMHBI: IEPEMENIEHUE, CKOPOCTh, YCKOPEHUE, MTPU OMUCAHUU MTPABHIIBHO TPAKTOBATh
(bu3MYECKHT CMBICT UCTIONIB3YEMbIX BEIHUWH, X 0003HAUEHUS U IUHUIIBI U3MEPEHUS, HAXOTUTh
(hopMyIIBI, CBSI3BIBAIOININE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BEIMUYNHAMH, BBIYUCISITH
3HaYeHHEe (PU3MUECKON BETUYHHEI.

Paznuyare ocCHOBHBIE MPU3HAKKA U3YUEHHBIX (PH3NYECKUX MOJIETICH: MaTepHalIbHAs TOYKa,
HMHEpLHaIbHas CUCTEMA OTCYETA.

Pemats 3amaun, ucnonb3ys GOpMyIibl, CBA3BIBAIOIINE (GU3HUESCKHE BETUINHBI (CKOPOCTb,
YCKOpEHHeE, IEpeMeIICHIEe) Ha OCHOBE aHAIM3a YCIOBUS 3a1a4M 3alKChIBAaTh KPAaTKOE YCIOBHE,

Ha3BaHue KOHTPOJIbHON PabOTHI
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BBLJIENATh (PU3NYECKHE BETUUMHBI, 3aKOHBI U (POPMYJIbl, HEOOXOIUMBIE JUIsl €€ PEeIIEHUs], IPOBOIUTh
pacyeThl U OLIEHUBATh PEATBHOCTH MOJyUYECHHOTO 3HaYE€HUS (PU3HUUECKON BEIIMUHMHBI.

CTpouTh TOrMYeCcKOe pacCykICHUE U IeIaTh BEIBOJbI HA OCHOBE IOJIYYCHHBIX 3HAHUM U TEKCTOBON
uHpopmanuu. [ToHMMaTh pa3nndus MeXy UCXOAHBIMH (haKTaMH I UX OObSICHEHHUS.
Knaccudunuposars nHdopmalyio 1o 3ajaHHbIM npu3HakaM. [lepepabareiBaTh HH(OpMALIKIO B
COOTBETCTBHH C TIOCTABICHHON 33a4eii; IPEABABIATH HHPOPMAIIUIO B CHMBOJIHYECKON (opMme.
CTpouTh JOrMUYECKUE 3aKII0YeHUs. AHAIU3UPOBaTh MH()OPMAIIHIO B COOTBETCTBUU C
[IOCTaBJIEHHBIMU 3a/1a4aMU. CTPOUTH JTIOTMUECKHUE PACcCy>KJIEHUS U JIeJaTh BHIBOJbI HA OCHOBE
aHanu3a rpaduueckoit 3aBUCUMOCTH. BiaieTh HaBbIKaMU IUIAHUPOBAHUS U OLICHKH PE3YJIbTaTOB
CBOEH JIeATEIIbHOCTH, BOCIIPHHAMATD, IIepepadaTsiBaTh HHGOPMALIHIO B 00pa3HOI, CUMBOIMYECKON
(bopmax, aHaJIM3UPOBaTh U IepepadbaThIBaTh MOJYUYEHHYIO HH()OPMAIHIO B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 3a/1a4aMHU.

OnuchIBaTh U3y4EeHHbIE CBOWCTBA TEJI U MEXaHUYECKHUE SBJICHUS, UCTIONb3Yys (PU3NYECKUE
BEJIMYMHBI: CUJIA (CHJIa TSYKECTH, CUJla YIPYTOCTH, CUjla TPEHUS ), UMITYJIbC Tejla, KHHETUYEeCKas
SHEprus, NOTCHLUAIbHAs SHEPrusl, MeXaHNuecKas paboTa, MEXaHHMUECKasi MOIIIHOCTb; IIPH
OIMCAaHUH MPABUIBHO TPAKTOBATh (PM3NYECKUI CMBICI UCIIOIB3YEMBIX BEJTMUNH, UX 0003HAYCHUS U
eIMHULIBI U3MEPEHUS, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUMHY C
JAPYTUMH BEJTMYUHAMH, BBIYUCIISATH 3HaYeHUE (PU3NYECKON BETMUMHBIL.

AHanu3upoBaTh CBOMCTBA TeJ, MEXaHUUECKUE SIBICHUS U IPOLIECCHI, UCIONb3Ys (pusnueckue
3aKOHBI: 3aKOH COXPaHEHMsI SHEPIUH, 3aKOH COXPAaHEHUsI UMITYJIbCA.

Pematsb 3a1aum, ncnonb3ys GpU3HUECKre 3aKOHBI (3aKOH COXPaHEHHsI SHEPTUH, 3aKOH COXPAHEHUS
uMITysbca) U GopMysbl, CBSI3bIBatOIIME (PU3MUECKUE BETUYUHBI (CKOPOCTh, YCKOPEHHE,
nepemeleHue), (MMIyJbC Tejaa, KHHeTHUeCKast SJHeprus, MOTeHIMalIbHas SHEPIHsl): Ha OCHOBE
aHaJIM3a yCJIOBHUS 3aJ1auy 3allMChIBATh KPaTKOE YCIOBUE, BBIIEITH (PU3NUECKUE BEIIUYUHBI, 3aKOHbI
1 GopMyJIbl, HEOOXOAMMBIE /IS €€ PeleHHsI, TPOBOAUTH PACUEThl M OLIEHUBATh PEaIbHOCTh
MOJTy4YE€HHOT0 3HAYEeHUsI (PU3NUECKON BEITMUUHBL.

Pacrnio3HaBaTh MeXxaHHUECKUE SIBIEHUS U OOBSICHATh HA OCHOBE UMEIOLINXCS 3HAHUN OCHOBHBIE
CBOMCTBA WJIM YCIIOBUS IPOTEKAHUS 3TUX SIBIICHUI: KojeOaTelIbHOE IBUYKEHHE, PE30HAHC, BOTHOBOE
IBUKEHUE (3BYK).

OnuceiBaTh U3yYEHHbIE CBOMCTBA TEJI U MEXAaHUYECKHUE SIBICHUS, UCIIONB3Ys (pusnueckue
BEJIMYMHBI: aMIUIMTY/Ia, IEPHOJ ¥ YAaCTOTa KojeOaHHi, IJTMHA BOJIHBI M CKOPOCTH €e
pacnpoCTpaHeHus; IPU ONUCAHUH NTPABUIIBHO TPAKTOBATh (PU3NUECKUIT CMBICI HCIIOIB3YEMbIX
BEJIMYMH, UX 0003HAYEHUS U €AMHUIBI U3MEPEHHSI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(bu3NYECKyIO BEIUUUHY C APYTUMHU BEIMUYMHAMU, BIYUCIIATH 3HaUeHUE (U3NYECKON BETMUMHBI.
Pemiatsb 3aaum, ncnonb3yst GopMysibl, CBA3bIBaIOIINE PU3NUECKUE (AMIUIUTY/IA, IEPHOJT U YacTOTa
KoJIeOaHUM, AJIMHA BOJHBI M CKOPOCTh €€ pacIpOCTPaHEeHMsI): Ha OCHOBE aHAJIN3a YCIOBUS 3a/1a4H
3aMUCBIBATh KPaTKOe yCIOBUE, BHIICATH (DU3NYECKUE BETMUMHBI, 3aKOHBI M (DOPMYIIBI,
HeoOXOMMBbIE JIsl €€ PEUIeHMs], IPOBOANUTH PACUETHI M OLIEHUBATh PEAJbHOCTh OJYYEHHOTO
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3HauYeHUs (PU3MUECKON BETUYUHBI.

CTpouTb JOrHYECKOE PAaCcCyKICHHUE U JIeNIaTh BHIBOBI; CPABHUBATH OOBEKTHI HA OCHOBE M3BECTHBIX
XapaKTepPHbIX CBOWCTB. BhIZensaTh MaBHOE, CyIIECTBEHHbIE IPU3HAKH TOHATUH; 00001aTh NOHATHS;
CTPOUTB JIOTUYECKOE pacCy>KJIEHUE U JIeN1aTh BbIBOAbI. BocnipuHumars, nepepadaTbiBaTh TEKCTOBYIO
MH(OPMALIUIO, COIIOCTABIIATh €€ C )KU3HEHHBIM OIIBITOM JUUIsl OTBETA Ha BOIIPOC 3a/laHusl. YMEHHE
CTPOHUTH JIOTUYECKHUE PACCYKICHUS U JIe]IaTh BBIBOJbI HA OCHOBE aHAJIM3a PUCYHKA, TEKCTOBOM
uHpopmauuu. BiaseTs HaBbIKaMM IUIAHUPOBAHMS U OLIEHKHU PE3YyJIbTaTOB CBOCH JEeSTEIbHOCTH,
BOCIIPUHUMATh, aHAJIM3UPOBATh, IIepepadaThIBaTh U MPEABABIATE HHPOPMALIUIO B 00pa3HOM,
CHUMBOJINYECKOH (popMax, B COOTBETCTBHUH C MOCTaBICHHBIMU 3a/1a4aMH.

Br1iensts rmaBHOe, CyIIEeCTBEHHBIC IPU3HAKU TOHATHIA; 000011aTh MOHATHS; CTPOUTD JIOTHYECKOE
paccy’keHue U JiefaTh BIBO/IbI HA OCHOBE MH(OpMALIUH, IPEJICTABICHHON B TEKCTOBOH U
TabaruHOU (opme, U MH(DOPMAIIHHU, TIPEICTABICHHON Ha pUCYHKe, rpaduke. BocripuauMars,
nepepadarbiBaTh TEKCTOBYIO HH(OPMALINIO, COIOCTABIIATh €€ C )KU3HEHHBIM OIBITOM JJISl OTBETA Ha
BOIIPOC 33JaHUsl.

Pacrio3naBaTh 2€KTpOMAarHUTHbBIE SIBJICHUS U OOBSICHITH HA OCHOBE UMEIOLINXCS 3HAHUN OCHOBHBIE
CBOICTBA WJIM YCJIOBUS ITPOTEKAHMS ITUX SIBJICHUI: B3aUMOJICICTBHE MAarHUTOB, DJIEKTPOMArHUTHAs
WHIYKUHUSL, NI€ACTBUE MArHUTHOTO MOJISl HA IPOBOJAHMK C TOKOM M Ha JIBHXKYIIYIOCS 3apSKEHHYIO
YaCTUILY, JEHCTBUE ICKTPUUYECKOIO OIS HA 3apPSHKEHHYIO YAaCTHILY, 3JIEKTPOMArHUTHBIEC BOJIHBI,
MPSAMOJIMHEMHOE pacpOCTPAHEHHE CBETA, OTPAXKEHHE U MPEJIOMIICHUE CBETA, JUCIIEPCHS CBETA.
OnuchIBaTh N3yUYE€HHBIE CBOMCTBA TEJ U AJICKTPOMArHUTHBIC SIBJICHHS, HCTIOIb3Ys (PU3HUECKUE
BEJIMYMHBI: MArHUTHBIN ITOTOK, HHAYKIMS MarHUTHOTO I10JI5, CKOPOCTh AIEKTPOMArHUTHHIX BOJIH,
JUTHA BOJIHBI M YaCTOTA CBETA; MPU OMUCAHUU, BEPHO, TPAKTOBATh (PU3HUUECKUNA CMBICI
MCIONB3YEeMbIX BETUYHH, UX 0003HAUYCHUS U €IMHUIBI U3MEPEHUS; HAXOAUTb (DOPMYIIBL,
CBSI3BIBAIOIINE TAHHYIO PU3MUECKYIO BETUUYUHY C APYTUMH BEIIMUYUHAMH.

AHanu3MpoBaTh CBOWMCTBA Tell, SJICKTPOMArHUTHBIE SBIICHUS U MPOIIECCHI, HCTIONb3YS (PU3NUYECKUE
3aKOHBI: 3aKOH IPSIMOJIMHEHHOTO PACIIPOCTPAHEHUS CBETA, 3AKOH OTPAKEHUS CBETA, 3aKOH
MIPEIOMIICHUS CBETA; MPU 3TOM Pa3INyaTh CIOBECHYIO (OPMYITHPOBKY 3aKOHA U €TO
MAaT€MaTH4e€CKOE BBIPAKEHHUE.

[TpuBOANTH PUMEPHI MPAKTUIECKOTO UCTIOIH30BAHUS (PU3MUECKUX 3HAHUN O AIIEKTPOMArHUTHBIX
SIBJICHUSIX.

Perare 3amaun, ucnonb3yst GU3NYECKHUE 3aKOHBI (3aKOH OTPAKECHHUS CBETA, 3aKOH MPETOMIICHUS
cBeTa) U (OPMYIIbI, CBSI3BIBAIONINE (PU3NUECKUE BETMUUHBI: CKOPOCTh AIEKTPOMArHUTHBIX BOJH,
JUIMHA BOJIHBI M 4YaCTOTA CBETA, IT0KA3aTeNb MPEJIOMIICHUS: HA OCHOBE aHAJIN3a YCIOBUS 3a1a4n
3aMMChIBATh KPATKOE YCIOBHUE, BBIIEATh (DU3NISCKHUE BEIIMUMNHBI, 3aKOHBI U (DOPMYIIHI,
HeoOXOMMBIE JIsl €€ PelIeHHs], IPOBOAUTH PACYEThl U OLIEHUBATh PEATHHOCThH MOTYyUYEHHOTO
3HaYeHUsT (PU3NIECKON BEIIMUNHEI.

Pacrio3naBaTh KBaHTOBBIE SIBIIEHUS U OOBSCHATH HA OCHOBE UMEIOIINXCS 3HAHUI OCHOBHBIE
CBOWCTBA WJIM YCJIOBUSI MPOTEKAHMS ITUX SIBJIEHUI: €CTECTBEHHAs! U UCKYCCTBEHHAs

Kontponbshas padora Ne3
«OIJIEKTPOMarHUTHOE TOJIE.
DNIEeKTPOMAarHUTHbHIE BOJIHBI.
KBaHTOBBIE SIBIEHUS

3luenens




PalMOaKTUBHOCTb, 0, B- U Y-U3JIy4€HUs, BOBHUKHOBEHHUE JIMHEWYATOrO CIIEKTpa U3ITyUeHHsI aToOMa.
OnuchIBaTh M3y4eHHBIE KBAHTOBBIC SIBICHUS, UCIIOJB3Ys (PU3UUECKHUE BEJIMYMHBI: MACCOBOE YHUCIIO,
3aps10BO€ YUCIIO, IEPUOJ IOy pacaia, 3Heprust OTOHOB; IIPU ONUCAHUM [IPABUIIBHO TPAKTOBATh
(U3NYECKH CMBICI UCHIOIBb3YEMBIX BEIMYHMH, UX 0003HAYEHUS U SAUHUIBI H3MEPEHHS; HAXOAUTh
(opMyJibl, CBSI3bIBAIOLINE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTMMH BEIMYUHAMHU, BEIYUCIIAThH
3HaYCHHUE (PU3MUECKON BETUIHHEI.

AHanm3upoBaTh KBAHTOBBIE SIBJICHUS, UCIIOJIb3Ysl (U3NUYECKHUE 3aKOHBI U IIOCTYJIAThI: 3aKOH
COXpaHEHUs YHEPIHH, 3aKOH COXPaHEHUsI ANEKTPUUECKOI0 3apsi/ia, 3aKOH COXPAHEHUS MAaCCOBOI0
qHcia, 3aKOHOMEPHOCTH U3JTyUeHMsI U TIOIVIOIIEHUs CBETa aTOMOM, IIPH 3TOM pa3nyaTh CIOBECHYIO
(opMyTUPOBKY 3aKOHA U €T0 MaTEMaTH4ECKOE BhIpaKEHHE.

PaznuuaTh OCHOBHBIE IPU3HAKU IUIAHETAPHON MOZEIH aTOMa, HYKJIOHHOW MOZIEIIN aTOMHOIO sJIpa.
[IpuBOAUTH IPUMEPHI MPOSIBIIEHUS B IPUPOJIE U MTPAKTHUECKOTO UCII0JIb30BAaHUS PAIUOAKTUBHOCTH,
SJICPHBIX U TEPMOSZECPHBIX PEAKIMi, CIIEKTPAJIbHOTO aHAJIN3a.

Bocnpunumars, nepepabarbIBaTh TEKCTOBYIO HH(OPMALINIO, HHPOPMAITUIO C PUCYHKA,
COIIOCTAaBJIATh €€ C KU3HEHHBIM OIBITOM JUIs OTBETAa Ha BONpoc 3a7aHusd. CTPOUTh JTOIHYECKOe
paccyK/ieHue U JieJaTh BbIBOJIBI.

Knaccugunuposars nHGOpMaIHIO 110 3aJaHHBIM IIPU3HAKAM.

CTpouTh JTOrMYECKOE pacCy X IE€HUE U JIeJaTh BbIBObI; CPABHUBATh OOBEKTHI HA OCHOBE U3BECTHBIX
XapaKTEepPHbIX CBOWUCTB.

BoiaensaTe 1maBHOE, CyIIECTBEHHbIE IPU3HAKHU MOHATUI; 000011aTh NOHITHS; CTPOUTD JIOTMUECKOE
paccy’keHue U JieNaTh BIBO/IBI HA OCHOBE MH(OpMAIUH, IPEJICTABICHHON B TEKCTOBON U
TabnuyHoi opMme, 1 HH(OpMaLKH, IPEACTABIEHHON Ha pUCYyHKe, rpaduke. BocipuHumars,
nepepadaTbiBaTh TEKCTOBYIO HH(OPMAIINIO, CONOCTABIIATh €€ C )KU3HEHHBIM OIBITOM JJISl OTBETA Ha
BOIIpOC 3a7aHusl. BianeTs HaBbIKaMu IUTAHUPOBAHUSA U OLIEHKH PE3yJbTaTOB CBOEH /1€ATEIbHOCTH,
BOCIIPUHHUMATh, NlepepadaTbiBaTh HH(MOPMAIMIO U3 CIIPAaBOYHBIX TAOJIMIl U PUCYHKOB B
CUMBOJIMYECKOHN (popMe, aHaTU3UPOBaTh U NepepadaThIBaTh MOJyUYEHHYI0 HHPOPMAaIIHIO B
COOTBETCTBHMH C ITOCTABJICHHBIMH 33/1a4aMH.




