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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke Ha YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs COCTABIICHA Ha
OCHOBE TIOJIOKCHUH M TpeOOBaHWN K pe3yslbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE
OCHOBHOHM 00pazoBarenbHON mporpammsbl, npeactraBieHHbix B @I'OC 00O, a takxe c
yuétoM (enepanbHOl paboueld mporpaMMbl BocnuTaHus U KoHuenuu mpenojaBaHus
yueOHoro mpeamera «®dusuka». B pamkax HammoHanbHOro mpoekta «OOpazoBaHUE)
CTaJI0O BO3MOXXHBIM OCHAIICHHE IIKOJ COBPEMEHHBIM 00OpydoBaHHeM IeHTpa «Touka
poctay. BHeapeHne 3Toro o00OpyIOBaHUS TO3BOJIICT KAaUYECTBEHHO H3MEHHUTBH TPOIECC
oOyudeHust pu3UKe.

Conepxkanue TporpaMMmbl 10 (U3WKE  HAmNpaBleHO Ha  (OPMHPOBAHUC
€CTCCTBEHHO-HAYYHOW TPaMOTHOCTH OOYYAIOIIUXCS W OPTraHU3AIMI0 M3y4YeHUS (PU3UKH
Ha JIeATEeILHOCTHOW OCHOBE. B mporpamme mo (u3MKe YYUTBHIBAIOTCS BO3MOXHOCTH
ydyeOHOro mnpeaMera B peanusanuu TpedboBanuit OI'OC OOO kK MIaHUPYEMbIM
JUYHOCTHBIM M METAlpeJIMETHBIM pPe3yJibTaTaM OOYUYCHHs, a TaKKe MEXKIPEIMETHBIC
CBS3M E€CTECTBEHHO-HAYYHBIX YYCOHBIX NIPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETo
oOpa3zoBaHus.

[Tporpamma mo ¢u3KMKe ycTaHABIWBaeT paclpeleicHUue Y4eOHOro MmaTepuaia IIo
rojgaM oOydeHus (1o Kjiaccam), IpejjiaracT IpUMEPHYIO TIOCIE0BATEIIBHOCTD H3YyUCHHS
TEM, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHs MPEIMETHOTO COIEPKaHUA U Y4€TE BO3PACTHBIX
0COOCHHOCTEH 00yUYarOITUXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ IENbI0 OKa3aHUS METOJUYECKON MOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMebl 10 y4eOHOMY TIPEIMETY.

®uzrka SBISETCS CHCTEMOOOPA3yIOMIMM I €CTECTBEHHO-HAYYHBIX Y4eOHBIX
PEeIMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHBI JIE)KAT B OCHOBE IMPOIECCOB M SIBICHUH,
U3y4aeMbIX XUMHUeEH, Onoyiorueii, actpoHoMuel 1 pusznyeckoit reorpaduei, BHOCUTBKIIA]
B €CTECTBCHHO-HAYUHYIO KapTHHY MHUpaA, MPEIOCTaBISIET HamOojee sCHbIe O00pa3Ilbl
NPUMEHEHHUS] Hay4HOT'O0 METOoJla TMO3HaHMs, TO €CTh CIoco0a MONyYeHHUs JOCTOBEPHBIX
3HaHUU O MUDE.

Onmna w3 TIaBHBIX 3a1ad  (Qu3ndecKoro oOpa3oBaHUS B CTPYKType OOIIETO
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH MHUHTEpeca
K HayKe y 00 y4arommxcs.

N3yuyenne ¢us3mkn Ha 0a30BOM ypOBHE MpEIIOJaraeT OBIAJEHUE CICAYIOUUMU
KOMITETEHTHOCTSIMH, XapaKTePU3YyIOIIMMH €CTECTBEHHO-HAYYHYIO TPAaMOTHOCTb:

e Hay4YHO OOBSCHSTH SBICHUS;

e OIICHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICTIOBAHNUS,

e HHTEPHPETUPOBATH JAHHBIC U MCIIOJIH30BATh HAYYHBIC JI0KA3aTEIbCTBA JIJIS
TIOJTYYCHUS BHIBOJIOB.



Henu wusyuenus (u3NKK HA YypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
ompenencHsl B Konmenmuum mnpemnomaBaHusi ydueOHoro mpenmera «Dusmka» B
oOpa3oBaTelbHBIX oOpraHusauusax Poccuiickoit @expepauuu, pealn3yromHnX
OCHOBHBIE  00111€00pa30BaTENbHbBIE MPOrPAMMBI,  YTBEPKAEHHOW pELIEHUEM
Komnerun Munucrepctsa npocsemienus Poccuiickoit denepanuu (mpoTokoa ot 3
nexadps 2019 r. Ne I1K-4BH).

Ieaun u3zyyenus pusuku:

e TpUOOpETeHHE HHTEpeca W CTPEeMJICHHS OOyYaroIuXCsl K HAYYHOMY
W3yYEHUIO0 TPUPOABI, PAa3BUTHE WX HMHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pPa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE MO3HAHUS B (OPMUPOBAHNE
MCCIIEJIOBATEIIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (OopMHPOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yiIbTaTa U3yueHHUs] OCHOB
CTPOCHHS MaTepHH U (QyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

e (opMHpOBaHWE TPEICTABICHUNA O PO (U3HKHU IS PA3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;,

e pa3BUTHE  TMPEJACTAaBICHHA O  BO3MOXHBIX  cdepax  Oymymiei
npoeCCUOHATBHON JEATEIEHOCTH, CBI3aHHOW ¢ (PU3UKOM, TOArOTOBKA K
JanbHeHeMy OOy4eHHIO B ’TOM HaIlpaBJIeHUU.

JlocTkeHne 3TUX LeJed mporpamMmbl Mo (U3UMKE Ha YpOBHE OCHOBHOTO

oO1rero o0pazoBaHus 0OECIEUNBAETCS PEIICHUEM CIEAYIOMNX 3a4a4:

e IMpHOOpPETEHHE 3HAHUH O JUCKPETHOM CTPOCHHHM  BEIECTBA, O
MEXaHUYECKHX, TEIUIOBBIX, AJIEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SBJICHUSX;

e TMPUOOPETCHUE YMEHUN OMHUCHIBATH U OOBICHATH (DU3WUYECKHUE SIBJICHUS C
UCIIOJIb30BaHUEM TIOJTYYEHHBIX 3HAHUK;

e OCBOCHME METOJOB pEIICHHS TMPOCTEHINNX pacu€THBIX 3amad ¢
UCIIOJIb30BaHUEM buznueckux MOJIEIIEeH, TBOPUYECKHUX u
NPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHHH HAOJI0/aTh NMPUPOIHBIC SIBJICHUS U BBIOJIHATH OIBITHI,
nabopaTtopHble pabOTBl U HKCIEPUMEHTAJbHBIE HCCIEIOBaHUS C
UCTOJIb30BaHUEM MU3MEPUTEIBHBIX PUOOPOB;

e OCBOCHHE MPUEMOB pabOTHI ¢ MHPOpMaNHEH (PUINIECKOTO CONEpKAHUS,
BKJIIOYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKU, aHAIN3 U
KPUTUUYECKOE OLICHUBaHUE UH(OpMaLINH;

e 3HAKOMCTBO cO chepaMu IMPOoPheCCHOHATBHON JASATCILHOCTH, CBI3aHHBIMHU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUAX (PU3NYECKON HAYKH.



Ha wusyuyenue ¢usuku (0a30BbIli ypOBEHb) Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBanus orBoautcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B 8
kiacce — 68 wacoB (2 yaca B Hexeno), B 9 kimacce — 102 yaca (3 yaca B Heaemio).

COAEPKXAHUE OBYYEHUASA
7 KITIACC

Pa3znen 1. ®u3uka u eé pojib B MO3HAHUYN OKPY:KAIOIIEro Mupa.

Odusnka — Hayka o npupone. SABneHus npuponbl. DOUBNYECKUE SIBICHUA:
MEXaHUYECKUE, TEIUIOBBIC, JIEKTPUUECKNE, MATHUTHBIEC, CBETOBBIC, 3BYKOBBIE.

Odusnueckue BeauduHbL. M3mepenue ¢usndeckux BenuduH. Duzndeckue
npubopsl. [lorpentHocTs u3Mepenuit. MexxayHapoiHasi CUCTEMa €IUHMII.

Kak ¢usuka u jgpyrue ecTeCTBEHHBbIC HAyKM U3Y4YalOT MPUPOY.
EcrecTBeHHO-HayuHBIA METOJ TIO3HAHMS: HAONIOJEHHE, TOCTAHOBKA HAyYHOTO
BOIIPOCA, BBIJIBIJKCHUE THIIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE TUIOTE3, OOBICHECHUE
Habo1aeMoro siieHus. Onucanue GU3NUeCcKuX SIBICHUN ¢ TOMOIIBI0 MOJICIIEH.

Jemoncmpayuu.
1. MexaHHuYecKue, TEIUIOBbIE, DJIEKTPUYECKHWE, MArHUTHBIE, CBETOBbBIC
SIBJICHUSL.

2. ®usnueckre TpuOOPHI U MpoIeaypa NPSIMBIX U3MEPEHUM aHAJIIOTOBBIM U
I (POBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue 1EHBI EJICHUS MIKAIbl U3BMEPUTEIHHOTO MPUOOpa.
2. M3MepeHue paccTosiHUM.
3. M3MmepeHue 00bEMa KUJIKOCTH U TBEPIOTO TEIa.
4. OmpepneneHue pa3MepoB MAJIbIX TEIL.
5. M3mepeHne Ttemmeparypbl MpU HOMOLIM KUAKOCTHOTO TEPMOMETpa U
JaTYMKa TEMIEPATYPHI.
6. lIpoBemenue uccinenoBaHUs IO MPOBEPKE THUIIOTE3bI: NAIBHOCTH IOJIETA
HIapvKa, MyIEeHHOTO TOPU30HTAIBLHO, TeM OOJbIle, YeM OOJbIle BhICOTA
IyCKa.
Pasnen 2. IlepBoHayajibHbIE CBeJIEeHUS 0 CTPOEHUH BellecTBa.
CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, HUX pa3Mmepbl. OMbITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BEILIECTBA.
JIBr>keHre dactul] BemecTtBa. CBSI3b CKOPOCTH JABUKEHHSI YaCTHI[ C
Temmeparypoil. bpoyHoBckoe mBmxenue, nuddysus. BzammoneiicTBue dacTuil
BEIIECTBA: NPUTSHKEHNUE U OTTAIIKUBAHHUE.



ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUIKOCTEH U TBEPIBIX
(kpucTtamindeckux) Teia. B3auMocBsi3p MEXIy CBOMCTBAMH BEIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenune 6poyHOBCKOTO ABUKEHHUS.

2. Habmonenue nuddysun.

3. HaGmionenue  siBIeHUM,  OOBACHSIONIUXCA  NPUTSDKEHUEM WU

OTTaJIKMBAHUEM YACTHI BEIIECTBA.

Jlabopamopnuie padomout u onvimut.

1. OueHka JuamMeTrpa aromMa METOJOM pSAOB (C  HCMONb30BAaHUEM

dotorpaduii).

2. OnbITH IO HAOJTIOJIEHUIO TETJIOBOT'O PACIIUPEHHUSI Ta30B.

3. OnbIThl IO OOHAPYKEHUIO ICUCTBUS CUIT MOJIEKYJIIPHOTO TTPUTSIKEHUS.

Paznen 3. /IBu:keHHe U B3aUMOIeilicTBHE TeJl.

MexaHnnyeckoe JBUKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUYKCHHUE.
Cxopoctb. CpenHsia CKOpOCTh NMPU HEPABHOMEPHOM JBMKEHUM. Pacyér myTtu u
BPEMECHH JIBHXKCHUS.

SBneHve wHepuMH. 3aKOH HMHEpUUH. B3amMopaelcTBhe Tel Kak MpUYMHA
U3MEHEHUS CKOPOCTH [BHXKEHUs Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBSI3b IUVIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHHUIIC
0o0BEMa BellecTBa.

Cuiia Kak XapakTepucTuka B3aumozaeicTBus Tesl. Cuiia ynpyrocTd M 3aKOH
I'yka. M3Mepenre cuibl ¢ TMTOMOIIBIO AUHAMOMETpA. ABIICHUE TATOTEHUS U CUJa
TskecTd. Cuia TSKEeCTH Ha Apyrux niaHerax. Bec tena. HeBecomocts. CrioxkeHue
CWJI, HalpaBJICHHBIX MO OJHOW mpsiMoi. PaBHomeWcTBytomas cui. Cuiaa TpeHUs.
TpeHune CKONMbKEHUS U TPEHUE NOKOsI. TpeHue B MPUPOJIE U TEXHUKE.

Jemoncmpauuu.

Habmronenrne MexaHUn4eCcKoro JBUKEHUS Tea.
N3Mmepenne CKopoCcTH NPSIMOJIMHENHOTO JIBUKECHMUS.
HaGmronenue siBieHusI HHEPIIUU.

CpaBHeHUE Macc MO B3aUMOJICUCTBUIO TEI.
CrnoxeHue cuil, HallpaBJIEHHBIX MO OJHON MPSIMOH.

Jlabopamopnuie pabomot u onvimeot.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JABHMKEHHMS (IIapuKa B KUIAKOCTH,
MOJIEITN AJIEKTPUUECKOTO aBTOMOOWIIS U TaK J1ajee).

2. OmnpenenieHre cpeqHeld CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuka Mo
HAKJIOHHOU INIOCKOCTH.

1
2
3
4. HaOmroneHnne n3MEHEHHsI CKOPOCTH MPU B3aUMOJICUCTBHUH TEIl.
5
6



Ornpenenenue MI0THOCTH TBEPIOIO TENA.

4. OmnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsDKeHHUs (aedopmanun)
MPY>KUHBI OT TPHUIJIOKEHHOU CHJIBL.

5. OneITBI, JEMOHCTPHUPYIOIIHNE 3aBUCUMOCTh CWJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa COMPUKACAIOLIUXCS IIOBEPXHOCTEN.

Pa3nen 4. JlaBiieHue TBEPABIX TeJl, AKUAKOCTEN U ra3oB.

Hasnenune. CriocoObl yMEHBIICHHS U YBEIUYEHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJi€HHUS raza oT o0béma, TemmepaTypsl. [lepemaua naBneHus
TBEPABIMU TEJIAMM, KUIAKOCTAMM U raszaMu. 3akoH Ilackansa. IIHeBmaTmueckue
MalIHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIIyOMHBL. ['HMapocraTmyeckuid
napasokc. Coob1aromuecs cocyabl. [ uapaBinyeckrie MeXaHu3Mbl.

AtMmocdepa 3emunn u atMocepHoe napieHue. [IpuuuHbl CyliecTBOBaHUS
BO3QyIHON 00o0souku 3emnu. OnbiT Toppuuemiu. M3mepeHue aTtmocgepHOro
naBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUS OT BBICOTHI HAJl YPOBHEM MODPSI.
[Tpubops! 17151 U13MepeHus: aTMOCHEPHOTO JTABICHUS.

JlelicTBHE KMIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TelO0. BelTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIIEPATyPhI.

Ilepenada naBieHMs )KUIKOCTBIO U Ta30M.
Coobmaromuecs cocyabl.

['mppasnuueckuit mpecc.

[IposiBnenue neicTBUs aTMOC(HEPHOTO AABJICHUS.

o U A~ w N e

3aBUCUMOCTbH BBITAJIKUBAIONICH CUJIBI OT 00bEMA MOTPYKEHHOMN YacTH Tena
Y IJIOTHOCTH JKUJKOCTH.

~

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BBITCCHEHHOM HKUIKOCTH.

VYcoBue miiaBaHus Tei: IJaBaHUE WK MOTPYKEHUE TE B 3aBUCUMOCTH OT

COOTHOIIIEHHUS TJIOTHOCTEN TeJla U )KUIKOCTH.

Jlabopamophuie pabomot u onvimot.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMA MOrPYKEHHON B
YKUJIKOCTb YaCTH Tea.

2. OmpeneneHue  BBITAJIKUBAIONIEH  CHJIBI, JEUCTBYIOIIEH Ha  TeJjo,
IIOI'PYKEHHOE B JKUIAKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKMBAIOLIECH CHJIBI, IEUCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJKUBAIOMICH CHIIBI,

JICUCTBYIONIECH HA TEJIO B )KUJKOCTH, OT 00bEMA MOTPYKEHHOU B KUIKOCTh

YaCTH TEJIA U OT IUNIOTHOCTH KUJKOCTH.



5. KoHcTpynpoBanue apeomerpa WIM  KOHCTPYUPOBAaHHE JIOAKA H
OIpelieNIeHUuE €€ rpy30H0AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIrusl.

Mexanunudeckas padbota. MOITHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecus pblyara. [Ipumenenue npaBusia paBHOBECHS pbldara K 0JI0Ky. «30510Toe
npaBuiio» mexanuku. KITJI mpocthix Mexanu3MoB. [IpocTeie MeXaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHernueckas M NOTEHUMAIbHAs DHEPIUS.
IIpeBpaleHne 0OTHOTO BHUJIa MEXaHUYECKOW DHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPrUU B MEXaHUKE.

Jemoncmpayuu.

1. [Ipumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnuie padbomout u onvimeot.

1. Ompenenenue pabOThI CUIIBI TPEHUS ITPU PABHOMEPHOM JBUKEHUU TeJla 10

TOPU30HTAIIBHON OBEPXHOCTH.
2. HccrnenoBanue yclOBHIl paBHOBECHS pblUara.
3. Usmepenue KII/] HAaKIIOHHOM IIOCKOCTH.

4. H3ydyeHue 3aKOHA COXPAHEHUSA MEXaHUYECKON YHEPTUM.
8 KJIACC

Pa3nen 6. TensioBble siBJIeHMS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUU CTPOCHHS
BellecTBa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. OMbIThI, MOATBEPKAAIOLINE
OCHOBHBIE MOJI0KEHUS MOJIEKYJIIPHO-KMHETUYECKOU TEOPUHU.

Mopenu TBEPIOro, >KHAKOTO U Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucrammuueckue u amopdusie tena. OObsSCHEHUE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOXKEHHUM MOJIEKYJIAPHO--KUHETUYECKOW TEOPUHU.
CmaunBaHu€e U KalWJUISIPHBIE sIBJIEHUA. TEII0BOe pacliupeHUe U CKATHE.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
gactunl. Buytpenuss osHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH HHEPTUU:
TEIUIONIEpeIaua U COBEpIIeHNE padoThl. Buibl Termmonepenadu: TemonpoOBOAHOCTD,
KOHBEKLIHUS, U3JTYYEHHUE.

KonnuectBo TemnoTel. YaenbHas TEMIOEMKOCTb BelIECTBA. 1ermiooOMeH U
TEMJOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlnaBinenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEIbHAS TEIUIOTA IUIABJICHUS.
[TapoobpazoBanne u konaeHcarus. Mcnapenwe. Kumenwe. YaembHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYpPhl KHUIEHUS OT aTMOC(hEepHOro
JABJICHUSL.

BnaxHocTbs Bo3myxa.



OHeprus TOIUIUBA. Y IeIbHas TEIUIOTA CrOPaHMSL.

[Tpuniunel padotel TemnoBbix asurateneit KIIJ[ TemmoBoro asurarens.
TernmoBble IBUraTENU U 3alUTa OKPYKAIOLIEH CPEbI.

3aKOH COXpAaHEHMS U NPEBPALICHUSA YHEPTUH B TEIUIOBBIX MPOLECCAX.

Jemoncmpayuu.

1.

2
3
4,
5

L 0 N

10.
11.
12.
13.

HaGmonenre OpoyHOBCKOTO JIBHYKEHUSI.

Ha6monenune nuddysun.

HaGnronenue siBlneHnil cMauuBaHUs M KAUJUIAPHBIX SBJICHUM.
HaGmroenue TemioBoro paciumpeHus Tell.

N3meHenue naBiieHHs ra3a npu U3MEHEHUM O0bEMA M HArpeBaHUU WIU
OXJIaXKICHUU.

[IpaBuiia u3MepeHust TemMnepaTyphbl.

Buael Teruionepenaum.

OxmnakieHue Npy COBEPILICHUU PAOOTHI.

HarpeBanue npu coBepiieHnu padoThl BHEITHUMH CHJIAMHU.
CpaBHeHUE TEIIIOEMKOCTEN pa3IMYHbIX BEIIECTB.
HaOmnronenue kurenust.

HaGmronenre nocTostHCTBA TEMIIEPATYPHI MTPH TJIABJICHUU.
Moenu TEIIOBBIX ABUTaTEICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI 10 0OHAPYKEHHIO JEHCTBHS CHUJI MOJICKYJISIPHOTO MPUTSHKEHUS.
OnbITHI IO BHIPAIIMBAHUIO KPUCTAJIJIOB ITIOBAPEHHOM COJIM MJIU caxapa.
OnbITEI TI0 HAOJIOJICHUIO TEIUIOBOTO PACIIUPEHUs T'a30B, KUIKOCTCH U
TBEPBIX TEI.

OmnpenerneHue qaBaeHUs BO3/yXa B OaJJIOHE IIMPHUIIA.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHHUS BO3JyXa OT €T0
00bEéMa M HarpeBaHUS WA OXJIAXKICHHUS.

[TpoBepka runore3sl TMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPHUYECCKON TPYOKE OT TeMIIepaTypHhl.

HaGmonenne wW3MEHEHHS BHYTPEHHEH OSHEPrud Teila B Pe3ysIbTaTe
TEIIOTIEpeIaun ¥ pabOThl BHEITHUX CHIL.

HccnenoBanue sSBICHUS TETUIOOOMEHA MPU CMEIIMBAHUU XOJIOAHON M
ropstayed BOJIBL.

OmnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOTO  BOJOW  MpH
TEIJI000OMEHE C HAarPEeThIM METALTHYSCKUM ITUITUHIPOM.

Ornpenenenue yaeabHON TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHus.

OnpeneneHne OTHOCUTEIIBHOM BIAXKHOCTH BO31yXa.

Onpenenenue yaeabHON TEJIOTHI IIJIABJICHUS JIb/IA.



Pa3znen 7. DiekTprueckue U MATHUTHBIE SIBJICHUS.

OnekTpusauus Ten. [Ba pona snekTpudecKux 3apsaaoB. BzaummopercTBue
3apsbkeHHBIX  Ten. 3akoH KynoHa (3aBUCUMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPsJI0OB U PACCTOSIHUS MEXK]y TEJIaMu).

Onekrtpuueckoe mnozne. Hanpssk€HHOCTH 3ieKTpuueckoro noiid. I[lpuHuun
CYNEpIO3ULIMHU IEKTPUUECKUX MOJeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsigoB. DJIEMEHTAPHBIA SJICKTPUUECKUAN 3apsii.
Crpoenne aroma. IIpoBOOHHMKM W JOHUPNEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUUYECKUM TOK. YCJIOBUSA CYIIECTBOBAHMUS DJICKTPUUYECKOTO TOKA.
Ncrounuku mnocTtossHHOro ToKa. JIEHCTBUSI SJIEKTPUYECKOr0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUM TOK B KUJIKOCTAX U raszax.

Onektpuueckas nenb. Cuna  Toka.  DIEKTPUUECKOE  HaMpsHKEHUE.
ConpoTuBieHre MPOBOJHUKA. Y AEIBHOE COMPOTUBIECHUE BEHIECTBA. 3akoH Oma
1S yuacTka nenu. [locienoBarenbHOe U MapauieIbHOE COEAMHEHNE TPOBOIHUKOB.

PaGora ® MoOMmHOCTH »dyIeKTpUuYecKoro Toka. 3akoH J[[xoymns—Jlenna.
DneKTpuUecKue 1eny U MOTPpeOUTeNn IIEKTPUIECKOM sHepruu B ObIiTy. KopoTkoe
3aMbIKaHUE.

[TocTostHHBIE MarHUTHL. B3anMmoieiicTBUE TOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarauTHoe mnone 3eMid M €ro 3HaueHue s KU3Hu Ha 3emie. OmnbiT
Opcrena. MaraHuTHOE 1OJIE BJIEKTPUUYECKOro ToKa. [IpuMeHeHne aneKTpoMarHuToB
B TEXHHKE. J[€HICTBHE MAarHUTHOIO IOJIS1 HA TPOBOJHUK C TOKOM. DIJIEKTPOIBUTATENb
NOCTOSIHHOTO  TOKa. VICTOJIb30BaHWE  DJIEKTPOJBUIATEIE B  TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue saeKkTpoMariuTHOW uHAyKiuu. [IpaBuio Jlenna.
DneKTporeHepaTop. Cnoco0b1 MOJIyYEHHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMK Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DJeKTpu3aIus Tel.

JIBa poaia 3JEKTpUUECKUX 3apsI0B U B3aUMOJICCTBUE 3aPSKEHHBIX TEJ.
Y CTpONCTBO U AEUCTBUE IIEKTPOCKOIA.
DneKTpocTaTuyecKast MHIYKIIHS.

3aKOH COXpaHEHHUSI DIIEKTPUUECKUX 3aPsI/IOB.
[IpOBOIHUKH U TUDIIEKTPUKHU.

MoaenupoBaHue CHIOBBIX JUHUM JIEKTPUUECKOTO TOJIS.
HcTouHrkr NOCTOSTHHOTO TOKA.

JIelicTBUA SIIEKTPUUYECKOTO TOKA.

10. DNEKTPUYECKUIN TOK B HKHUJIKOCTH.

11. ['a30BbIl pa3psa.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3mepenue cuibl TOKa aMIepMETPOM.

N3mepenune aneKTpuyecKoro HanpsiKeHUs: BOJIbTMETPOM.

PeoctaTr u MarasuH cOnpoOTUBIICHUM.

B3aumopenicTBre MOCTOSIHHBIX MarHUTOB.

MonennpoBaHUE HEBO3MOKHOCTH Pa3AEJIeHUS MTOJKOCOB MarHUTa.
MopaennpoBaHue MarHUTHBIX MOJIEN TOCTOSIHHBIX MATHUTOB.
OmneiT Dpcrena.

MarnuTtHOE 1oJsie TOKa. JNEKTPOMArHuT.

JlelicTBre MarHUTHOTO TOJIS1 HA TPOBOJIHHUK C TOKOM.
DIEKTPOJABUraTeNb MOCTOSSHHOIO TOKA.

HccnenoBanue sIBIEHUSA SJIEKTPOMAarHUTHOW UHIYKIIUH.

Omnbrter @apajes.

3aBUCHMOCTh HANPABJICHUS HWHAYKIHOHHOIO TOKa OT YCIOBUH €ro
BO3HUKHOBEHMUS.

DIEeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomout u onvimeot.

1.

o u o~ w

10.
11.

12.

13.
14.

OnpITel MO HAOIIOMCHUIO DJICKTPU3AIMK Tel WHAYKIMEH U TIpU
CONPUKOCHOBEHUH.

UccnenoBanne MACHCTBUS HJIEKTPUYECKOrO TIOJSI HA MPOBOJHUKH M
TADIICKTPUKH.

CoOopka u nmpoBepka pabOThI AIECKTPUUSCKOM IENH MTOCTOSTHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUIIbI TOKA.

N3Mmepenne u peryaupoBaHue HAPSIAKESHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4Yepe3 pe3ucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAMPSIKEHUS HAa PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTD AIEKTPUYECKOTO
CONIPOTHUBJICHUSI TMPOBOJHMKA OT €ro JIMHBI, IUIOLIAJX TONEPEYHOTO
CEUCHMS U MaTepuaa.

[IpoBepka mpaBWiIa CIOXKEHUS HANPSHKEHUA TPU IOCIECI0BATEILHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna s CWIbBl TOKAa MNPU NapAJUICIIBHOM COCIUHECHUH
PE3UCTOPOB.

Omnpenenenne pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOp.
OnpeneneHne MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIAEISEMONM Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO 4YE€pPE3 JaMIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBares.

HccnenoBanre MarHUTHOTO B3aMMOJICMCTBHS TIOCTOSIHHBIX MArHUTOB.



15. I3yyeHne MarHuTHOTO NOJIs1 MOCTOSIHHBIX MarHUTOB MPU UX 00bEITUHEHUN
U pa3JelICHNM.

16. MccnenoBanue neUCTBUS DJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEIKY.

17. ONBITBI, JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTb CHJBl  B3aWMOJEHUCTBUS
KATYILIKU C TOKOM U MarHuTa OT CWJIbI TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3yueHue neicTBUSA MAarHUTHOIO T10JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3yueHnue paboThl 31€KTPOIBUraTENsl.

20. M3mepenne KII/] anexTpoaBUraTeIbHOM YCTaHOBKH.

21. ONBITBl MO HMCCIAEAOBAHUIO SIBJICHUSA DJIEKTPOMArHUTHOM WHIAYKUWH:
VCCIIEIOBAHME H3MEHEHUW 3HAYEHHsT U HANpPaBICHUS HWHIYKIIMOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckne siBJeHUsI.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. Cucrema otTcuéra.
OTHOCHUTEIBLHOCTh MEXaHMYECKOTO JBM)KEHUsS. PaBHOMEpHOE MPSIMOIMHEHHOE
nBrkeHue. HepaBHoMepHoe npsiMoiiMHeiiHOe ABWkeHue. CpellHsIsi 1 MTHOBEHHAasI
CKOpOCTb TeJjia TP HEPABHOMEPHOM JIBUKCHUU.

VYckopenune. PaBHoyckopeHHOe mpsiMoiiMHEWHOe naBmkeHue. CBoOoaHOE
nagenue. OnsITel ['anumnes.

PaBHOMepHOE ABMKEeHHE MO OKpyxHOocTH. Ilepmoa u vacrora oOparieHus.
JIuneliHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMHUTENIBHOE YCKOPEHHE.

[Tepsoiii 3akoH HetotoHa. Bropoi 3akoH Hetotona. Tpetuii 3akon HerotoHa.
[TpyuHUMD CyTIEpIIO3UIIUU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuia TpeHUsl CKOJIbKEHUs, CHIIa
TPEHUS MTOKOs, IPYTUe BUABI TPEHUS.

Cuna TSOKECTH U 3aKOH BCEMHUPHOTO TATOTEHUSA. YCKOPEHHE CBOOOIHOTO
nageHud. J[Bwxenue mianetr Bokpyr Connua. IlepBasi kocmuueckasi CKOPOCTb.
HesecoMocTh 1 neperpys3ku.

PaBHOBecue maTepuanbHON TOYKU. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJA C 3aKPEIUIEHHOM OChIO BpalleHuss. MomeHT cuiibl. LIeHTp TsKecTH.

Nmnynec tena. M3meHenue mmmynbca. UMnynbe cuibl. 3aKOH COXpPaHEHHS
nMIyJibca. PeakTuBHOE IBMKEHHUE.

Mexanndeckass paboTa W MOMHOCTh. PaboTa cui TSKECTH, YIPYTOCTH,
tperusi. CBsi3b dHEpPTuu M padboThl. [loTeHIIManbHas SHEPTHUs Tela, MOJHSATOTO Ha
MMOBEPXHOCTHIO 3eMiH. [loTeHIIManbHas SHEeprust ¢xKaTor NpykruHbl. Kunetnueckas
sHeprusi. Teopema O KMHETHYECKOW SHEPrUU. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.



o v kW

8.
9.

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

Halmronenne MexaHM4eCcKOro JBUXKEHHS Tela OTHOCUTEIBHO PAa3HbIX Tel
OTCUETA.

CpaBHeHME TTyTEW U TPACKTOPHUM JIBUKEHUSA OJHOTO M TOTO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

HN3mepeHne CKOPOCTH U YCKOPEHUS MPSAMOJIMHENHOTO JBUKEHHUS.
HccnenoBanue npu3HakoB PABHOYCKOPEHHOTO JIBUKECHUS.

HaGmtonenue nBrxeHus Teiia Mo OKPY>KHOCTH.

HalGmronenne MexaHU4eCKuX SIBJICHUHN, TPOUCXOASAIIUX B CUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (QU3UKU.

3aBUCUMOCTh YCKOPEHHUS TeJla OT MACChl Tejla M JCHCTBYIOUIEH Ha HEro
CUJIBI.

HaGmtonenne paBeHCTBa CHUIT TIPU B3aUMOACHCTBUU TE.

HN3meHenue Beca Tema npu yCKOPEHHOM JABUKECHUU.

[Iepenaua umirysibca Npu B3aMMOJICMCTBUU TE.

[Ipeobpa3oBaHus SHEPTUU NPU B3aUMOICHCTBUU TEI.

CoxpaHeHue UMIyJibCa MPU HEYNIPYTrOM B3aUMOJACHCTBUMU.

CoxpaHeHne UMITYJIbca MPU a0COJIFOTHO YIIPYTOM B3aUMOJICHCTBUMU.
HaGmronenne peakTHBHOTO IBUKEHUS.

CoxpaHeHrne MeXaHU4eCKOM YHEPruu Mpy CBOOOTHOM IMaICHUH.
CoxpaHeHue MEXaHWYECKON SHEPTrUM NP JBMXKEHUHU Teja Mo JeHCTBUEM
MIPYKUHBI.

Jlabopamopnuie padbomout u onvimeot.

1.

KoHcTpynpoBanue Tpakra Jjisi pa3roHa W JajdbHEWIEro paBHOMEPHOIO
JBIDKCHUSI IIIAPHUKA UITH TEJICKKH.

OmpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpycKa WM JBHKCHHS
IapyiKa Mo HaKJIOHHOM TIOCKOCTH.

OmpeneneHue yYCKOpEHHsI Teja IMPU PaBHOYCKOPEHHOM JBIDKCHHH I10
HAKJIOHHOM TNIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITYTH OT BPEMEHH IPU PABHOYCKOPECHHOM
JBIDKCHUH 0€3 HayaIbHON CKOPOCTH.

[IpoBepka TrHUIIOTE3BI: €CIIM TPU PABHOYCKOPEHHOM JBH)KCHHH 0e€3
HAaYaJIbHOM CKOPOCTH ITYTH OTHOCSTCS KaK pPsJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHE TIPOMEKYTKH BPEMEHH OJIMHAKOBEI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKCHHS OT  CHUIBI
HOPMAaJIBHOTO JTaBJICHUS.

Omnpenencane kodphUIIMEHTA TPSHHUSI CKOTbXEHUS.

Onpenenenune KECTKOCTU MPYKUHBI.



9. Omnpenenenuie padOThI CUIIbI TPEHUS PYU PABHOMEPHOM JIBUKEHUH TeJA IO
TOPU30HTAIBHOMN ITOBEPXHOCTH.

10. OnpesenieHne  pabOThl  CHUJIBI  YIIPYTOCTH MpU  MOABEME Tpy3a ¢
MCITI0JIb30BAaHUEM HEMOJBHKHOIO U MOABUXKHOTO OJIOKOB.

11. I3ydeHue 3aK0Ha COXpaHEHUsI SHEPTUU.

Pa3nen 9. Mexanuveckne Ko/je0aHUs U BOJHBI.

KonebarensHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUI: TTepro,
4acToTa, aMIUINTyaa. MarteMaTu4ecKuil U NpyKUHHBIM MasTHUKU. [IpeBpaiienue
SHEPTUU MPH KOJIeOATEIHHOM JIBUKEHUU.

3aryxaromme — koneOanus.  BpiHyxkzaeHHble — KojeOanusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUMX BOJIH. [IpononibHblE W
NOMNEPEYHbIE BOJIHBIL. JlMHA BOJMHBI M CKOPOCTh €€ paclnpOCTPaHEHUS.
MexaHn4yecKue BOJIHBI B TBEPAOM TEINIE, CEICMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa TOHa. OTpaxkenue 3Byka. MHppa3Byk u
yIIBTPA3BYK.

Jemoncmpayuu.

1. HaGmronenue konebaHuil Ten moja ACHCTBUEM CHIIBI TSXKECTU U CHJIBI
YIPYTOCTH.

HaGmronenne konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGnronenne BoIHYXICHHBIX KOJIeOaHUI U pe30HAHCA.

PacnpocTpanenne npooJibHBIX U ONEPEYHBIX BOJIH (Ha MOJEIH).

HaGmronenrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHYECKUI PE30HAHC.

Jlabopamopnuie padbomout u onvimot.

1. OmpeneneHre 4YacTOThl M TepUoja KojeOaHMl MaTeMaTHUYecKOTO
MasITHUKA.

S o

2. OmpenesieHre 4acTOTHI M IEpUOojia KoJIeOaHU MPY>KMHHOTO MasTHUKA.

3. HccienoBanue 3aBUCUMOCTH TIepro/aa KOJIEOAHHI MOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH IEpHUOa KoJiIeOaHUN IPYKUHHOTO MassTHUKA
OT MaccChl rpysa.

5. IlpoBepka HE3aBUCUMOCTH IeproAa KoJieOaHWH rpysa, MOJBEIICHHOTO K
HUTH, OT MacChl rpy3a.

6. OmbITBI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh  Ilepuojia  KoJieOaHui
MPY>KUHHOT'O MasiTHUKA OT MacCChl Tpy3a M KECTKOCTH MPYKUHBI.

7. M3mepeHue yCcKopeHHsi CBOOOIHOTO MaeHHUs.

Pasnen 10. DiiekTpoMarHuTHOE 1Mo0Jie ¥ 3JIeKTPOMATHUTHBIE BOJHBI.



OIEKTPOMArHUTHOE  IOJIE.  OJNEKTpOMAarHuTHble  BOJMHBL.  CBolicTBa
AJEKTPOMAarHuTHbIX BOJH. [Ilkana >JIeKTpOMarHUTHBIX BOJIH. Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DJleKTpoMaruuTHas mnpupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JICKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuvie padomout u onvimut.

1. 3ydyeHne CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOWIIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIE AIBJICHUA.
JlyueBas MOJICIb CBeETAa. HUcTouHuku CBeETa. [IpssmonuHerHOE

pacrnpocTtpaneHue cBera. 3atmMenust Connna u Jlynsl. Otpaxenue cera. [lmockoe
3epKano. 3aKOH OTPaKEHUS CBETA.

[Ipenomiienne cBeta. 3akoH mnpenomieHus cBeta. [lodHoe BHYTpeHHEE
OTpaXeHue cBera. FVIcronap30BaHWE TOJHOTO BHYTPEHHETO OTPaXXCHUS B
ONTUYECKUX CBETOBOJAX.

JIunza. Xox mydeit B inn3ze. OnTudeckas cucrema (oToarnmapara, MUKPOCKOIIa
u Teneckorna. ['na3 kak onTuyeckast cucteMa. ban3opykocTs U JaIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. OmnbiTel Hpiorona. CroxxeHue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonuHEHOE pacIpPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue nzoOpaxxeHu# B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cera.

OnTuuecKkuii CBETOBO/I.

Xox myueit B cobuparomie TuH3e.

XO0J JIyder B pacCEeUBAIOLIEH JIMH3E.

[Tony4yenue n3o0paxeHU ¢ MOMOIIBIO JIMH3.

[TpuHn neiictBus GoToamnmapara, MUKPOCKOIIA W TEJIECKOIA.
10. Monens riasa.

11. Paznoxxenue 6enoro cBera B CHEKTP.

LW X N ok WD e

12. [Tonydenue 6eoro cBeTa MpH CIOKEHUN CBETa Pa3HBIX IBETOB.

Jlabopamopnuie pabomot u onvimeot.

1. HccnenoBaHue 3aBUCHUMOCTH yTrjla OTPaKEHUsI CBETOBOrO Jiyda OT yrja
TaJICHUsI.

2. H3ydeHue XxapaKTepHUCTHUK N300paKeHUS MpeaMeTa B IIIOCKOM 3epKaie.



3. HccnenoBaHue 3aBUCHMOCTH YIJIa MPEJIOMIIEHUS CBETOBOIO Jyda OT yIJIa
MaJICHUS Ha TPAHULIE «BO3AYX—CTEKIIO».

4. TlonyuyeHue n300pa’keHUN ¢ TOMOLIBIO COOMPAIOILIEH JTUH3BI.
Omnpenenenue (GOKyCHOrO pacCTOSIHUS M ONTUYECKOM CHIIBI coOMparomein
JIUH3BL.

6. OIBITHI 110 PA3I0KEHUIO OEIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCHPHUATHIO IBETA MPEIMETOB MPU MX HAOIIOACHUU uepes
[[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBaHnToBbBIE SIBJIEHUS.

Omneitel Pesepdopaa u mnanerapHas monens aroma. Monens atoma bopa.
Hcnyckanue u nornionieHrne ceeta aromoM. KBaHThl. JIMHEeWYaTbie CIEKTPBI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-usiaydenus. CTpoeHue aTOMHOTO
anpa. HykioHHas Mozens aromHoro sapa. HM3oromsl. PagumoakTuBHBIE
npeBpamienus. [lepuos nomypacnaga aTOMHBIX SIEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSJ0BOTO U MACCOBOIO YHCEN.
DOHeprusi CBsI3M aTOMHBIX sjep. CBs3b Macchl U dHepruu. Peakiuu cuHTe3a u
nenenus anep. icrounuku 3Hepruu CosiHIa U 3BE3/I.

Anepnas sHepreruka. JIeHCTBUS pagUOAKTUBHBIX HW3JIYYCHUW HA IKUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3y4YEHUS U MOTJIOUIEHUS.

2. CrekTpsl pa3auyHbIX ra30B.

3. Cnektp Bojmopoaa.

4. HaOnroneHnue TpekoB B kamepe BuibcoHa.

5. PaboTta cuéTturka MOHU3UPYIOIMHUX U3TyUYECHHH.

6. Peructpanus uznydeHus: NpUPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnuie padbomout u onvimeot.

1. HaGnroneHue CIIOMIHBIX M TUHEHYATHIX CIIEKTPOB U3IIYUCHHUS.

2. HccrnenoBanue TpPEeKOB: U3MEPEHHUE SHEPTUU YACTHULIBI 10 TOPMO3ZHOMY

nytu (o gororpadusim).

3. H3mepenue paanoakTHBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 AN MOTY.Ib.

[ToBTOpUTETHEHO--0000MIAIOIITNI MOXYITh IPETHAZHAYCH /TSI CHCTEMAaTH3aIuN
1 00001IIeHNS TPEAMETHOTO COJIEPKAHUS U OTIBITA JACSTEIBHOCTH, TPHOOPETEHHOTO
MpU U3YYCHHH BCEro Kypca (U3HMKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY
rOCy/IapCTBEHHOMY 9K3aMEHY MO (GU3HKEe I OO0ydYaromIuXCsi, BBIOPABIINX ATOT
y4eOHBIH TpeIMeT.

[Ipu U3ydyeHUM JAHHOTO MOAYJSl PEaM3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NeATeNIbHOCTH, HA OCHOBE KOTOPBIX 00eCreYnBaeTCsl JOCTHKEHUE MPEIMETHBIX U



METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJlbTaToB  oOyueHus, QopMmupyercs
€CTECTBEHHOHAY4YHAasi I'PAaMOTHOCTb: OCBOEHHUE HAYYHBIX METOJOB HCCIEIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJIAJICHHUE YMEHUSIMU OOBSICHATH (hU3NUYECKUE
SIBJICHUSI, TPUMEHAS I[IOJIyYCHHBIC 3HAHWSA, pellaTh 3aJadyd, B TOM YHUCIE
KaYECTBECHHBIC U YKCIIEPUMEHTAJIbHBIE.
[IpyHUIKMNIMAIIBHO AEATEIIBHOCTHBIN XapaKTep JAaHHOTO pa3jiesia peain3yeTcs 3a
CYET TOro, UTO 00YYAIOIIUECs BHITIOIHSIIOT 3aJ]aHUs, B KOTOPBIX UM MPEIJIaraeTcs:
HAa OCHOBE IIOJIyYEHHBIX 3HAHUW pacro3HaBaTh M HAyYHO OOBSCHSTH
dbu3uYecKue sIBJICHUS B OKPY>KAOIICH MPUPOJIC U MOBCEIHEBHOM KU3HH;
UCIIOJI30BaTh HAYYHBIE METO/IbI UCCIIeIOBaHUS (PU3UUECKUX SIBICHUM, B TOM
YHUCJIE JJIS IPOBEPKU TUIIOTE3 U MTOJTYUYEHUS] TEOPETUUYECKUX BBIBOOB;
OOBSICHSITh HAy4HbIE OCHOBBI HauOoOJee BaKHBIX JOCTIKCHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMEDP, TPAKTUUECKOTO UCIIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPAIICHHUS U COXPAHECHUS BCEX U3BECTHBIX BUIOB
SHEPTUM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue Gpu3MKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINPaBIEHO

Ha JIOCTHXKEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbTaTe uzydueHus Gu3NKd Ha YpOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBaHbI CIEAYIONIUE JTUYHOCTHBIC PE3yJIbTaThl B
JacTH:

1) maTpHOTHYECKOT0 BOCITUTAHUSI:

— IPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUYecKol HayKH,

— [IEHHOCTHOE OTHOIIICHUE K IOCTUKEHUAM POCCUMCKUX YUEHBIX--(HU3UKOB;

2) rpakIaHCKOT0 M TyXOBHO-HPABCTBEHHOI0 BOCITUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJICHUU OOIIECTBEHHO 3HAUYMMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTIKCHHU I
buzuky;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MNPUHLUIIOB B AEATEIbHOCTU
Y4E€HOI0;

3) 3cTeTHYeCKOro BOCIIMTAHUS:

— BOCIIPHUSITHE ICTETHUUYECKUX KAueCTB (PU3NYECKON HAyKu: €€ TrapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMS:

— OCO3HaHUE IEHHOCTH (PU3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI PA3BUTUA TEXHOJIOTHUM, BaKHEUIIEH COCTABJISAIOLICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOU JIOOO3HATENHHOCTHU, WHTEpPEca K HCCIEI0BATEIHCKON
NEeATEIbHOCTH;

5)  dopmupoBaHusi  KYJbTYPbl  30POBbSi W  SMOIHOHAJIBLHOIO
0s1aromosyuns:

— OCO3HAaHME LIEHHOCTH Oe3omacHoro obOpas3a JXHM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH TpaBUJ OE30MaCHOrO0 IOBEACHUS Ha
TPaHCIIOPTE, HAa AOpOrax, C SJEKTPUYECKUM M TEIUIOBBIM OOOPYIOBaHHEM B
JOMAITHUX YCITOBUAX;

— c(OpMHUPOBAHHOCTH HaBBIKA pedIIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY
U TAKOI'0 JK€ MpaBa y APyroro 4eJIOBeKa;

6) TPy10BOr0 BOCIIMTAHMSA:

— AaKTUBHOE Yy4YacTHE B PEUICHUWU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHM3alldd, TOpojia, Kpas) TEXHOJIOTHUYECKON U
COI[MAIbHOM HAMPABICHHOCTH, TPEOYIOIIUX B TOM YHUCJE U GU3NUECKUX 3HAHUI;



e — UHTEPEC K MPAKTUUYECKOMY U3YUYEHUIO TPpodeccuil, CBI3aHHBIX C (DU3UKOM;

e 7)3KOJOrMYeCKOr0 BOCIIUTAHUSI:

e — OpHEHTAlUsl HAa MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs pElIeHUs 3aJad B
objlacTi OKpy»Xaroled cpenapl, TUIAHUPOBAHUS TIOCTYNKOB M OLEHKU UX
BO3MOXHBIX MTOCIEACTBUMI JJIs1 OKPYIKAIOLIEH CPEebI;

e — OCO3HAHME TJIOOAIBHOTO XapakTepa AKOJOTMYECKUX NpoOJieM W MyTed uX
pelIeHus;

e 8) aganTanmMM K W3MEHSIIOIIMMCSI YCJOBHSIM CONMAJIBHOW W NMPHPOTHOM
cpeabl:

e — TOTPeOHOCTH BO B3aUMOJICUCTBUU MPHU BBHINIOJIHEHUU WCCICIOBAHUN W
MPOEKTOB (U3UYECKONW HAMPaBICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
APYTHUX,

e — TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€pe3 MPAKTUUECKYIO
NESTEIbHOCTD;

e — TOTPeOHOCTh B (GOPMUPOBAHWUHY HOBBIX 3HAHUM, B TOM YHCJIE (POPMYITUPOBATH
U7IeH, TIOHSTHUS, TUIIOTE3bl O (PU3NYECKUX 00BEKTAX U SABJICHUSX;

e — OCO3HaHME JACHUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001aCTH
buzuky;

e — IUIAaHUPOBAHHE CBOErO PA3BUTHUA B MPUOOPETEHUH HOBBIX (PUIUYECKUX
3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATDH U BBISBISATH B3AUMOCBS3M PUPO/IbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHUCJIE C UCTOJIb30BaHUEM (PU3MUECKUX 3HAHUM;

e — OIEHKA CBOMX JCHUCTBHM C Y4YETOM BIIMSHHUS Ha OKPYXKAIOIIYI Cpenay,
BO3MOKHBIX TJI00ATBHBIX MTOCIIEICTBHIA.

METAINPEIMETHBIE PE3YJIbTATBI
B pesynbTaTe ocBoeHMs mporpaMMbl 1o (PU3KMKe Ha ypOBHE OCHOBHOT'O OOIIIETO
oOpazoBanus y oOywaromerocs OyayT choOpMUpPOBaHBI MeTamnpeaMeTHbIe
pe3yabTaThl, BKIIOUYAKOIINE ITO3HABATEIbHBIC YHUBEPCAIIbHBIE YICOHBIC TCHCTBUA,
KOMMYHHKAaTHBHBIC  yHUBEpCaJbHble  y4YeOHBIC  JICUCTBUSA,  PETYJISATHBHBIC
YHUBEpCAJIbHBIC YUCOHBIC ICHCTBUA.
ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIe JeiicTBHSI
ba3oBble JJoruueckue 1eicTBUS:
e BBUIBJITH M XapaKTEepU30BaTh CYIIECTBEHHBbIC TMPU3HAKK OOBEKTOB
(sIBIEHUI);
e YCTaHABJIMBATH CYIICCTBEHHBIH MPU3HAK KJIaCCHU(UKAIIUN, OCHOBAHUS IS
00001IIeHNs U CPAaBHEHUS,
e BBIIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B pacCMaTPUBAaEMbIX (haKTax,
JAHHBIX U HAOJIIOAEHUIX, OTHOCSAIIUXCS K (PU3MYECKUM SBICHUSIM;



BBISIBIIATH MPUUUHHO--CJICICTBEHHBIC CBA3M TPU W3YUYECHUU (HU3HMUECKUX
SBJICHUI U MPOIIECCOB, JENIaTh BBIBOJBI C UCTIOIB30BAaHUEM JEAYKTUBHBIX U
WHAYKTUBHBIX yMO3aKIIOUEHUH, BBIABUTATh TUIOTE3Bl O B3aWMOCBS3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSTEIBHO BBIOMPATh CIIOCO0 perieHus ydeOHOM pu3nuecKon 3a1auu
(cpaBHEHHE HECKOJIbKMX BAapUAaHTOB peELIEHUs, BbIOOp Haumbosee
MOIXO/SIIEr0 ¢ YYETOM CaMOCTOSTENIBHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciien0BaTeIbCKHE AEHCTBUS .

UCITIOJI30BATh BOIIPOCHI KAK UCCIEA0BATENBCKUII HHCTPYMEHT IIO3HAHMS;
IPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECJIOAKHBIN
du3nueckuii 3KCIEPUMEHT, HEeOONbIIOe HUCCISA0BAHUE (PUIUYECKOTO
SIBJICHUSI;

OLICHMBATh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(pOpPMAILIHIO,
MOJIYYEHHYIO B XO€E UCCIEA0OBAHUS U DKCIIEPUMEHTA;

CaMOCTOATEIBHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOJIIOICHHUSI, OTIBITA, UCCIEIOBAHMUS;

IPOrHO3UPOBATh  BO3MOJKHOE  JalibHEWIee pa3BUTHE  (U3HMUECKUX
IPOLIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

Pab6ora ¢ undopmanueii:

NPUMEHATH Pa3IUYHbIE METOAbI, HHCTPYMEHTBI M 3alpOChl IIPU MOUCKE U
orOope HHPOPMALMK WIM JAHHBIX C YYETOM MPEJI0OKEHHON ydeOHOH
dbusznueckol 3a1auu;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (POPM IpEICTaBICHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAJBHYIO (opMy MpeAcTaBICHUS
uHbOpMAIlMK ¥ WJUIIOCTPUPOBATH pellaeMble 3a/ladyd  HECIOKHBIMU
CXeMaMH, ThuarpaMmmMaMu, HHOU rpauKoi 1 X KOMOUHAIUSIMU.

KoMMyHUKATHUBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUS:

B X0/ie OOCYXJCHHS Y4eOHOro MaTepuania, pe3yJbTaTOB J1aOOpaTOPHBIX
paboT U MPOEKTOB 3a7aBAaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOU TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHbIE Ha DEIICHHWE 33Ja4d U TOJJICpKAHUE
0J1aro’kenaTebHOCTH OOIIEHUS;

COTIOCTABJSITh CBOM CYXIEHUS C CYXICHUSMH JAPYTUX YYaCTHHKOB
Juanora, OOHapyKUBaTh PA3IHYNE U CXOJCTBO TIO3UITUH;

BBIP@YKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
MyOIMYHO MPECTABIATh PE3YIbTaThl BHIMOIHEHHOTO (DU3UYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIeI0BAHUS, IPOCKTA);



MOHUMATh U UCIIOJIb30BATh NPEUMYLIECTBA KOMAaHIHON U UHANBUAYAJIbHON
paboThI MpHU PEIIeHUH KOHKPETHON (PHU3UUECKON MPOOIEMBbI;

MPUHUMATh LIEJId COBMECTHOU AESATENbHOCTU, OPraHU30BBIBATh JIEUCTBUS
no e€ JOCTH)KEHMIO: paclpelessiTh pPOJu, OOCYXJIaTh MpoOLEcChl U
pe3yabTaThl COBMECTHOU pabO0Thl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HaIIPaBJIEHUIO U KOOPJIUHUPYS CBOU JIEUCTBUS C IPYTUMU WICHAMHU
KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOUIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSATEILHO CPOPMYJIIMPOBAHHBIM YYACTHUKAMH B3aUMOJCHCTBUS.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE YUeOHbIe JAelcTBUS
Camoopranusanus:

BBISBJISTh MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOLIUX
TSt petieHust GU3NYeCKuX 3HAaHUH;

OpPUEHTHPOBATBCA B  PA3JIMYHBIX [OAXO0JAaX MPUHATHS  PEUICHUN
(MHIUMBUyaIbHOE, TPUHSTHE PEIICHHs B TPYIIeE, NMPUHATHE pPEIIeHUN
TPYIIION);

CaMOCTOSITEJILHO COCTABIIATh AITOPUTM pelieHus GU3NUecKOn 3aauu UIn
IUITaHA MCCIIEAO0BAaHUS C Y4ETOM HMEIOLIUXCA PECYPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh MpeylaracéMble BapUaHThl PEIICHU;
JieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEILLEHUE.

CﬂMOKOHTpOJ’lB, 3MOIUOHAIBHBIN MHTEJIJIEKT:

JaBaTh A/ICKBATHYIO OLIEHKY CUTYallU U MpEAiaraTh IJlaH €€ U3BMEHEHNS,
OOBSACHATh TPUYMUHBI  JOCTIKCHHUS  (HEAOCTHMIXKEHUS) PEe3yJbTaTOB
NeSITEIBHOCTH, JaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIIOJHECHUS
¢u3MUecKoro WCCIENOBaHHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHHUBIIMXCS CHUTYyallii, YCTaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIH U YCIOBUSIM;

CTaBUTH €01 HA MECTO JPYTOro YeJOBeKa B XOJe CIopa WM JUCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUSI U JIOTUKY APYrOro;
IpU3HABATh CBOE MPABO HA OIMMOKY MPHU perieHUH (HU3NIECKUX 3a/1a4 WU
B YTBEPKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

HNPEAMETHBIE PE3YJIbTATHI
K xonIy 00yueHust B 7 Kj1acce peIMETHBIE Pe3yIbTaThl HA 0A30BOM yPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHHUIM:



UCIONB30BaTh  TMOHATHUS:  (U3UYECKHME U XUMHUYECKHE  SIBJICHMS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJEINb, THIOTE3d, €IUHULBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEpHOE,
KUJKOe, Ta3000pa3HOE), MEXaHMUECKOE JBUXKEHUE (paBHOMEPHOE,
HEPABHOMEpPHOE, MPSAMOJIMHEWHOE), TPACKTOpHUs, paBHOACHCTBYOIIAsA
cuna,  gedopmanus (ympyras, MJIacTUYeCcKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TErIoBoe ABMIKEHUE YaCTHI[ BEIIECTBA,
paBHOMEPHOE  JBWKEHUE, HEPABHOMEPHOE  JBUWXKEHUE, HHEpLHs,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPABIX TEI C 3aKPEIUIEHHOU OCHIO
BpallleHus, repeaaya AaBjieHus TBEPIBIMU TeJIaAMHU, KUJIKOCTSIMU U Ta3aMH,
aTMoc(pepHOE JaBJICHHE, IUIABAaHUE TeJ, TPEBpAIICHUS MEXaHWYEeCKON
SHEPIruM) MO OMUCAHUIO WX XapPaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (PUBMYECKUX  SBICHUM B
OKpYXalollleM MHpe, B TOM uHcie (U3MYecKue SBICHUS B MPHUPOJE:
IpUMEPHI JIBMXKCHUSI C Pa3IMUYHBIMU CKOPOCTSMH B >KMBON U HEXUBOU
npupojie, JACHUCTBUE CHJIBI TPEHHUS B MPUPOJAEC W TEXHUKE, BIIUSHUC
aTMOC(EpHOTO JaBJICHUS HAa KUBOM OpraHU3M, MJIABaHHE PbHIO, pblYaru B
TEJIe YeJIOBeKa, MPU 3TOM MEePEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3UUECKUX SIBICHUN;
ONMKCHIBATh MU3YyUYEHHBIE CBOMCTBA TeN M (U3UUECKHE SBJICHUS, UCIOJIb3YS
¢dusznueckre BeIMYUHbI (Macca, 00bEM, IMIIOTHOCTH BEIIECTBA, BPEMSI, MYTh,
CKOPOCTb, CPEIIHSISI CKOPOCTb, CHJIa YIPYTOCTH, CUJIA TSKECTH, BEC TeEla,
cuiia TpeHUs, JaBlieHHue (TBEPAOTro TeJa, )KUAKOCTH, ra3a), BEITAIKUBAIOLIAs
CWJIa, MexaHu4deckas pa0oTa, MOIIHOCTh, IUIEYO CHUJIbI, MOMEHT CHIIBI,
KO3 (OUIIMEHT TIOJIE3HOTO JEHCTBUA MEXaHU3MOB, KHHETUYECKas U
NOTEHIMAbHAsl D3HEpPrus), IMpU ONUCAHUM MPABUIBHO TPAKTOBATH
(bu3HUECKHil CMBICIT UCTIONB3YEMbIX BEJIMUHMH, UX 0003HAYCHUS U €IUHUIIBI
¢u3MUeCKNX BEJNWYMH, HAXOAUTH (OPMYJBI, CBS3BIBAIOIINE JaHHYIO
¢u3nUecKyl0 BEIUYUHY C JPYTHMH BEJIMYMHAMH, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEITUYNH;

XapaKTepru30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U TPOIECCHI,
UCIIONIb3YSl TIpaBUJIa CIOXEHUs CUJl (BAOJb OJHOW IpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbiuara (010ka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOU
SHEpPruM, MpHU OSTOM JaBaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA H
3aIUCBHIBATh €r0 MAaTEMATUUYECKOE BhIPAKECHUE;



OOBSACHATH (PU3UUECKUE SIBICHUS, TPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyallud IPAKTUKO-OPHUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISIT IPUYMHHO--CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 12
JOTUYECKUX LIAroB ¢ OMopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3amadyd B 1-2 nelcTBUA, MCHONB3Yysd 3aKOHBI H
dbopmynbl, CBsI3bIBAIONIME (PU3NYECKHME BEIMYMHBI: HA OCHOBE aHaIn3a
yCIIOBUS 3a/1au 3alMChIBaTh KPATKOE yCIOBUE, MOJCTABIATh (DU3UUECKUE
BEJIMYMHBI B (DOPMYJBI U MPOBOJUTH PACUETHI, HAXOAUTH CIPABOYHbIE
JaHHbIe, HEOOXOAUMBIE ISl PEIIEHUs 3a7a4, OLEHUBATh PEATHUCTHUYHOCTh
NOJIyYeHHON (PU3UUECKON BEIIMUMHBI;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO PpEIIUTh MpPH MOMOIIU
(bu3MUeCKHX METOAO0B, B OMMCAHUH MCCIIEIOBAHUS BBIICIATH IPOBEPIEMOE
IPEATNIONIOKEHUE (TUIIOTEZY), Pa3INdaTh U MHTEPIIPETUPOBATH MTOTYUYEHHBIN
pe3yNbTaT, HaXOAWTh OLIMOKM B XOJE OIbITa, JEJaTh BBIBOJABI MO €ro
pe3yabpTaTaM;

OPOBOAUTH OMBITBI IO HaOMIOJIEHUIO (U3UMYECKUX SBICHUNA WIIU
(bu3MUECKUX CBOMCTB TeJl: (POPMYITHUPOBATH IPOBEPSEMBIE MPEATIONOKEHHUS,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO 000pYy0BaHUs, 3aMUCHIBATH X0
OTbITa U (POPMYJIHMPOBATH BHIBOJBL;

BBINIOJIHSATh TpPSMbIE HM3MEPEHUS PACCTOSIHUS, BPEMEHHU, Macchl Tela,
o0béMa, CHJIBI W TEMIIepaTyphl C HCIOJb30BAHUEM AaHAJIOTOBBIX U
upoBBIX TPUOOPOB, 3aMKCHIBATH IMOKAa3aHUS MPUOOPOB C YUETOM
3aTaHHOM a0COJIFOTHOM IMOTPEITHOCTH U3MEPECHU;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIIMYUHBI OT
IPYrol C WCIOJIb30BaHUEM TPSIMBIX H3MEPEHUN (3aBUCUMOCTH IIYTH
PABHOMEPHO JIBUKYILETOCs Tela OT BpEMEHHU ABUKEHUS T€Ja, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KauyecTBa OO0pabOTKH TOBEPXHOCTEH Tel W
HE3aBUCHMOCTH CHJIBI TPEHHMs OT IUIOIIAAM CONPUKOCHOBEHHUS TEIl, CUIIbI
YIPYTOCTH OT YIJIMHEHUS TMPY>KUHBI, BHITAIKUBAIONMICH CUIIBI OT 00BbEMa
NOTPYKEHHOM 4acTH Teja M OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH T€JIa, OT IIyOMHBI, HA KOTOPYIO NOTPY’KEHO TEJO, YCIOBUI
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS phlyara W OJIOKOB), y4aCTBOBAaTh B
IUIAHUPOBAaHWU y4eOHOrOo HCCIEe0BaHUs, coOUpaTh YCTaHOBKY H
BBINIOJIHSITh U3MEPEHUS, CIeAysd MNPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pPE3yNbTAThl TMOTYYEHHON 3aBUCUMOCTH (PU3WYECKUX BEIWYUH B BHIIC
NIPEJIOKEHHBIX TaONMuIl W TpaduKOB, JeNaTh BBIBOJALI 10 pe3yibTaTam
HCCIICIOBAHNS;



MPOBOJUThL KOCBEHHBIE HU3MEpEHUS (PU3NUECKUX BETUYUH (IUIOTHOCTH
BEIIECTBA JKUKOCTHU U TBEPIOTO TeJIa, CHJIa TPCHUS CKOJIBKCHHS, TaBJICHUE
BO37yXa, BBHITAIKUBAIONIAS CHJIA, JCHCTBYIOIIAsS Ha TOTPYKEHHOE B
KUAKOCTh  TeNo, KOA(DQPUIIMEHT TMOJE3HOTO  JACHCTBUS  TPOCTHIX
MEXaHH3MOB), CJCAys TPEIIOKEHHON WHCTPYKIIUU: TIPU BBIMOJTHECHUU
U3MEpEeHU CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIYUCIIATH
3HAYCHHUE MCKOMOM BEJIUYHHEI,

coOJII01aTh MpaBUiIa TEXHUKU 0€30MacCHOCTH IpU padoTe ¢ 1adopaTopHbIM
000opy10BaHUEM;

yKa3bIBaTh IMPUHIIUIBI JCHCTBUS TPHOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBhI, TEPMOMETp, JAMHAMOMETp, COOOINAIOIIUECS COCYAbI, OapoMerp,
phIyar, MOJBMKHBIM U HETTOABW)KHBINA OJI0K, HAKJIOHHAS IJIOCKOCTh;
XapaKTepU30BaTh TPHHIMIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOMCTB C OMOpPOM HA WX ONUCaHui (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPONCTBO  BOJONPOBOJA, THIPABIMYECKHA Ipecc,
MaHOMETP, BBICOTOMED, MOPIITHEBOW HACOC, apEOMETp), UCIIOJb3Ys 3HAHUS
0 CBOMCTBaX (DM3UYCCKUX SIBJICHUI M HEOOXOUMBIE (DH3UICCKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJIUTHL  MpUMEpHl  (HAXOAUTh  HH(OpPMALMIO O  MpUMEpPaX)
PAKTUYECKOTO HCIONBb30BaHUA (U3MUECKUX 3HAHUM B TOBCEIHEBHOMN
KU3HM JJIs1 obecriedeHus: 0€30MacHOCTH MPU OOpAIlEHUH ¢ MPUOOpaMH U
TEXHUYECKUMU yCTPOMCTBAMU, COXPAHEHHUSI 3/JOPOBbS U COOJIOJICHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH CpeJie;

OCYHIIECTBJISITh OTOOpP HCTOYHHKOB wuHpopMmanuu B VHTepHere B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHUM M TyTEM CpPaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uH(POpPMAIINIO, KOTOpas SABISIETCS MPOTHBOPEYMBON WM MOXKET OBITh
HEJI0OCTOBEPHOM;

MCIIOJIb30BaTh MPHU BBHIMOJTHEHUU YUCOHBIX 3aJaHUN HAYYHO--TIOMYJISPHYIO
auTepaTypy GU3HUECKOro COJAEPKaHUs, CIIPABOYHBIE MAaTEPHAIIBI, PECYPCHI
cetu VHTepHer, BiajeTh NpuEMaMH KOHCIEKTUPOBAHHUS  TEKCTa,
npeobpazoBaHusi ”HGOPMAITUHN U3 OJTHON 3HAKOBOW CHCTEMEI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KpaTKHE MUCHbMEHHBIC W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMauu (HU3UIECKOTO COIEPKAHUSI, B TOM
qucIie MyOIMYHO IeNIaTh KpaTKUe COOOIIECHUS O Pe3yIbTaTax MPOSKTOB HIIN
y4eOHBIX WCCIIEIOBAaHUN, TIPH 3TOM TPAMOTHO HMCIOJIB30BaTh M3yYEHHBIN
NOHSITHWHBIA ammapar Kypca (U3HKH, COMPOBOXKIATh BBICTYILICHUE
MpE3CHTALNEN;



IPU BBINOJTHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAaHUN paclpeesiTh
00s3aHHOCTH B TpYyNI€ B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/ladyaMH,
CIEAUTh 3a BBINOJHECHHEM IUIaHA JCHUCTBHUM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIAJ B  JEATENIBHOCTh  TPYNIbl,  BBICTPAUBATh
KOMMYHHKAaTHUBHOE B3aUMOJECHCTBUE, YUUTHIBAs MHEHUE OKPYKAIOIIUX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y 00YUAIOLIUXCS YMEHUIA:

UCII0JIH30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBMKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
aMmopdHble TeNla, HACBIIEHHBIA M HEHACHIIIEHHBIH TMap, BIAKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSsSI DSHEpPrus, TEIJIOBOM JBUTATElb,
AJIEMEHTAPHBIN JIEKTPUUYECKUN 3apsifl, HIEKTPUUECKOE IO, TPOBOIHUKU
U JUDJICKTPUKH, TIOCTOSIHHBIN YJIEKTPUUECKUN TOK, MArHUTHOE TOJIE;
paznuuath SBJICHHUS (TEIUIOBOE pACIIMpEHUE W CXKaTHe, Teruionepesaaya,
TEIJIOBOE PaBHOBECHE, CMaYMBaHUE, KANUJUISIPHBIC SIBJICHUS, UCIIAPCHHUE,
KOHJICHCAIMS, TUIaBJICHUE, KpUCTayuiM3anus (OTBEpJieBaHUE), KHUIICHHE,
TeIUIonepeaya (TEenI0mpPOBOHOCTb, KOHBEKIIHS, U3IIydeHUE),
ANIEKTPU3AIUS TEJ, B3aUMOJICUCTBUE 3apsJIOB, JEHUCTBHS DJICKTPHUUECCKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHE, B3aMMOJECHCTBHE MArHUTOB, JCHCTBHE
MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAs MHIYKIIHS)
0 ONUCAHUI MX XapaKTEPHbIX CBOWCTB MU HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSABICHHE HW3YYEHHBIX (U3MYECKUX  SBJICHUNA B
OKpYXalollleM MHpEe, B TOM uucie (U3MYECKUEe SBICHUS B TPUPOJE:
NOBEPXHOCTHOE HATSXKEHUE U KANWUISIPHbIE SIBJIIEHHUS B MPUPOJE,
KpUCTajUlbl B mpupone, wuznyudeHue CoJiHIa, 3aMep3aHuEe BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKE POCHI, TYMaHa, UHES, CHETa, DICKTPUUECKUE
ABJICHUS B aTMoc(epe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emMiu, aperd moIrcoB, poJib MATHUTHOTO TOJIS JIJ1S )KU3HU Ha 3emuie,
NOJISIPHOE CHUSHHE, MPU HTOM MEPEBOJUTHh MPAKTUUYECKYIO 3a7adyy B
yueOHYI0, BBIICNATHh CYIIECTBEHHBIE CBOMCTBA (TpHU3HAKH) (PU3UUECKUX
SIBJICHUM;

OMKCHIBATh M3yUYCHHBIE CBOMCTBA TeN M (PU3MUECKHE SBICHUS, UCTIONB3YSI
¢dusnueckre BEIMYUHBI (TEMIEpaTypa, BHYTPECHHSSI YHEPTHUsl, KOJTUIECTBO
TEIJIOThI, yJelbHas TEIIOEMKOCTh BEIIECTBA, YAEJIbHAsA TEIJoTa
IUIaBJICHUSA, YJIeNbHAs TeIUIoTa MapooOpa3oBaHusl, yAelbHAas TeIuloTa
CropaHusi TOIUIMBA, KOA(DPUIMEHT TOJIE3HOTO JEWCTBHS TETUIOBOM
MaIllUHbI, OTHOCUTEJIbHAS BJIAXKHOCTh BO3/1yXa, SJIEKTPUUECKUH 3apsi]l, cuia
TOKa, 3JIEKTPUUECKOE HAIpPSKEHUE, COMPOTUBICHHE IPOBOJIHUKA,



yJIeTbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta M MOIIHOCTH SIEKTPUUECKOTO
TOKa), TPU ONHCAHWUU TIPABWJIBHO TPAKTOBAaTh (DU3UYECKUN CMBICI
MCITOJIb3yEeMbIX BEJTMYMH, 0003HAUYCHUS U €IUHUIBI (PU3NICCKUX BEITUYHH,
HaXOJIUTh (HOPMYIIBI, CBS3BIBAIOIINE JAHHYIO (U3HYECKYIO BEITUYHHY C
JIPYTHMH BEJIIMYMHAMHU, CTPOUTH TpaduKd W3YYCHHBIX 3aBHCHMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U TPOIECCHI,
UCTIOJIb3YsST OCHOBHBIC TIOJIOKEHHS MOJICKYJISIPHO--KHHETUYECKONH TEOPUHU
CTPOCHUS BEIECTBA, MPUHIUI CYNEPIO3UIUU TOJICH (Ha Ka4yeCTBCHHOM
YPOBHE), 3aKOH COXpaHEeHHs 3apsaa, 3akoH Oma Juist yyacTka IeTH, 3aKOH
Jlxxoyns—JIeH1a, 3aKoH COXpaHEHUsI YHEPTHH, TIPU ITOM J1aBaTh CIIOBECHYIO
(GOpMYJIHPOBKY 3aKOHA M 3aITUCHIBATH €70 MATEMAaTHUECKOE BBIPAKCHHCE;,
OOBSCHATh (U3MUYECKHE TPOIECCHl W CBOWCTBAa TEJ, B TOM YHUCJIC U B
KOHTCKCTE CHUTYyaIlui MPaKTUKO-OPUCHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH O0BsICHEHUE U3 1—2 JIOTHYECKHUX
IaroB ¢ omopod Ha 1-2 W3y4CHHBIX CBOWCTBA (U3UYECKUX SBICHUH,
(U3HUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacuéTHhIC 3aJadyd B 2—3 JEHCTBUS, HCIOJB3ysS 3aKOHBI H
dopMymbl, CBS3bIBaIONINE (DU3WUECKHE BEJIMYMHBI: Ha OCHOBE aHAIIM3a
YCTIOBHSI 3a/laddl 3alHChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JUISI peUmIeHWs] 3ajadd, BBIOMpaTh 3aKOHBI ©  (HOPMYIIHI,
HEOOXOAMMBIE MJisi €€ pelIeHHs, MPOBOAWTH PAcU€Thl W CpPaBHUBATH
NIOJTyYeHHOE 3HaYeHHE (PU3NIeCKOi BEIMUMHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEIIUTh TPU ITOMOIIH
(U3NIECKUX METOJIOB, WCIIONB3YS OIMUCAHWE HCCIICIOBAHUS, BBIICISTH
IpoOBEpSIEMOE  TIPEITIONOXKEHUE, OICHUBATh IPABWIBHOCTh IOPSJIKA
NPOBEICHUS UCCIICIOBAHUS, J1e]aTh BHIBOJIBI;

IPOBOJIUTH OMNBITHl 10 HAOMIOACHWIO (PU3NYCCKUX SBICHUH WU
¢du3nUecKrX CBOUCTB Tel (KaMWUISIPHBIC SBICHUS, 3aBUCUMOCTD JTABJICHUS
BO3/lyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH MPOIECcCa OCTHIBAHUS H
HarpeBaHWsl TPU HW3IYYCHUH OT IIBETAa H3IyYaromiedl (Toriomaromei)
MOBEPXHOCTH, CKOPOCTh MCTHAPEHHs] BOJBI OT TEMIIEPATyphl KUIKOCTH U
wiomanan €€ TOBEPXHOCTH, OJJICKTpHU3AIUs Tel W B3aUMOJCHCTBUE
ANMEKTPUYECKUX  3apsIOB, B3aUMOJCHCTBHE TOCTOSHHBIX MAarHHUTOB,
BU3yaJM3alllsi MarHUTHBIX TIOJIEH TMOCTOSHHBIX MAarHUTOB, JCHCTBUS
MarHUTHOTO TOJS HAa TPOBOJHUK C TOKOM, CBOWCTBA DJIEKTPOMArHWUTA,
CBOMCTBA DJIEKTPOJABUTATENSI TIOCTOSSHHOTO TOKa): (hopMymupoBaTh
MPOBEPSEMbIE TPEIOIOKECHHS, COOMPATh YCTAHOBKY M3 TPEJI0KEHHOTO
000pyIOBaHUS, OMIMCHIBATH XOJT OTBITA U (POPMYIIHPOBATH BHIBOIBI;



BBITMOJHATH IPSIMbIE U3MEPEHHUSI TEMITEPATYPbl, OTHOCUTEIBHON BIAKHOCTH
BO31yXa, CUJIbl TOKA, HANPSIKEHUS C MCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOPOB M JATYMKOB (PU3NYECKUX BEJIMYMH, CPABHHUBATH PE3YJIbTATHI
M3MEpEHUH ¢ y4€TOM 3aaHHOM a0COIIOTHON MOTPEUTHOCTH;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BEIUYHMHBI OT
Ipyrol ¢  UCHOJb30BAHUEM TMPSAMBIX HU3MEPEHHUH  (3aBUCHMOCTH
CONPOTHUBJICHUS NPOBOJHUKA OT €ro JUIMHBL, IJIOMAAM MONEPEYHOTO
CEYEHMsI U Y/IJIbHOIO COIPOTHUBIICHUS BELIECTBA MPOBOJAHKKA, CUJIBI TOKA,
UAYUIEr0 4epe3 MPOBOJHMK, OT HANpsSOHKEHUS HAa  IPOBOJHHKE,
UCCJIEIOBaHUE TIOCNEJOBATEIbHOIO M  MapajieNbHOrO  COSAMHEHUH
NPOBOJAHUKOB): TUJIAHUPOBATH HCCIEAOBAHUE, COOUPATh YCTAHOBKY U
BBIMIOJHATh W3MEPEHUs, CJleays NpeasioKeHHOMY IUIaHy, (pUKCHpoBaTh
PE3yNbTAThl MOJIYYEHHOU 3aBUCUMOCTH B BUE TaOIUI ¥ rpaduKOB, JenaTh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIIEIOBAHUS;

NPOBOAUTh KOCBEHHBIE U3MEpEHUs (QU3NYECKUX BEIWYUH (yIenbHas
TEIUIOEMKOCTh ~ BEILECTBA, COMPOTHBJICHUE MPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TJIAHUPOBATH W3MEPEHHs, COOMpaTh
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIIEys MPEIIOKEHHON HHCTPYKIHMH, U
BBIYHCJISITh 3HAUEHUE BEJTUYUHBI;

coOI01aTh MTpaBUila TEXHUKU 0€30MacHOCTH IIpU paboTe ¢ J1abopaTOpPHBIM
000pyaOBaHUEM;

XapaKTepu30BaTh NPHUHIMIBI  JEHCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOIl Ha MX OMUCAHUS (B TOM YHUCIE: CUCTeMa
OTOIUICHHS JOMOB, TUTPOMETP, NTApPOBasi TypOMHA, aMIIEpPMETP, BOJIBTMETD,
CUETUMK DJICKTPUUECKOW DHEPrUH, HIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeIbHbIC AIEKTPOTPHOOPHI (mpumepsl), AIEKTPUUECKHUE
IPEAOXPAHUTENH, FJIEKTPOMArHUT, 3JIEKTPOJBUIaTeb OCTOSHHOTO TOKA),
UCTIONIb3Yys 3HAHMSI O CBOMCTBAaX (PU3WYECKHUX SIBICHUN U HEOOXOIUMBIE
(pu3nyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA M HW3MEPUTEIbHBIC
puOOPHI IO CXeMaM U CXEMATUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, ICUXPOMETP, TUIPOMETP, ABUTATENb BHYTPEHHEIO CroOpaHus,
ANEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUECKHX Lenel ¢
MOCJIEIOBATENILHBIM U MAPAJIJIEIbHBIM COEIUHEHUEM 3JIEMEHTOB, pa3inydasi
yCJIOBHBIE 0003HAUYEHUS HIEMEHTOB JIEKTPUUECKUX IIETICH;

NPUBOIUTH  TpUMEpHl  (HAXOAuTh  WH(DOpMAIMIO O  IpHUMEpax)
NPaKTUYECKOTO HCMOJb30BaHUS (DU3MUYECKUX 3HAHUH B TOBCEIHEBHOU
AKU3HU JJI1 o0ecriedueHusi 0e30MacHOCTU NP oOpalleHuu ¢ npudopamu u



TEXHUYECKUMU yCTPOICTBAMU, COXPAHEHHMSI 3J0POBbS U COOJIIOEHUSI HOPM
JKOJIOTMYECKOTO IOBEAEHHS B OKPYKAIOLLEH Cpene;

OCYIIECTBJISITh MOUCK HHpOpMaMK (U3UUYECKOTO COAEpXKaHUA B
HNHTepHeTe, Ha OCHOBE WMEIOUIUMXCA 3HAHUW MU NYTEM CpPaBHEHUA
JOTIOTHUTENIbHBIX KICTOYHUKOB BBIACIATh HHPOPMALIMIO, KOTOPAs! SIBISETCS
IPOTUBOPEUHUBON UM MOKET ObITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOJIHEHUU YUEOHBIX 3aJaHUI HAYYHO--MIOMYJISPHYIO
AUTEpaTypy GU3HUECKOro COAEPKaHUs, CIPABOYHbIE MAaTEPHAJIbI, PECYPCHI
ceru MHrepHeT, BiaxeTrp NpUEMaMH KOHCIIEKTHUPOBAHUs  TEKCTA,
npeoOpazoBaHus HUHGOPMAIMHU U3 OJJTHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE NMUCHBMEHHBIE M KpPATKUE YCTHBIE COOOIIEHUS,
0000mass uHPOpPMAIMIO W3 HECKOJIBKUX HWCTOYHUKOB (PU3UYECKOTO
coJiep KaHMsl, B TOM YUCIIe MyOJIUYHO MPECTABIATh Pe3yIbTaThl IPOSKTHON
WJIY UCCIIEIOBATENBCKOMN AEATEIIBHOCTH, IIPU 3TOM I'PAMOTHO UCII0JIb30BaTh
U3YYCHHBIH TOHATHUHHBIA amnmapaT Kypca (U3UKH, COMPOBOXKIATH
BBICTYILJICHUE ITPE3CHTALUEH;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB M MCCIENOBAHUN (PU3NYECKUX
IPOLIECCOB paCTpeesaTh O0S3aHHOCTH B TpPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3aJja4aMU, CICIUTH 3a BBIIOJHEHUEM IIJIaHA JEUCTBUHN U
KOPPEKTUPOBaTh €ro, AaJeKBaTHO OIIEHMBaTb COOCTBEHHBIN BKJIaJ B
NEATEIIBHOCTD IPYIIIIbI, BBICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMOJIEUCTBUE,
HPOSIBJISISt TOTOBHOCTH pa3peliaTh KOHQIUKTHL.

K xoHIy o0yueHust B 9 Kjacce npeIMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYJAIOIINXCS YMEHHM:

UCIIOJIB30BAaTh TOHATHS: CUCTEMa OTCYETa, MaTephalbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXaHMYECKOTO MABIKECHHS, aedopmalius
(ympyrasi, mnjacThyeckasi), TPEHHE, UEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TEPErpy3KH, HEHTP THKECTH, aOCONIOTHO TBEPIOE TEO,
IIEHTP TSHKECTU TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJICOaHMs U
BOJIHBI, 3BYK, HHQPA3BYK U yIbTPa3BYK, dJICKTPOMATHUTHBIE BOJHBI, IITKAJIa
ANIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIaJbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, anbda-, 0eTa- U raMma-u3IydeHus,
U30TOIIbL, SIEPHAs SJHEPTrEeTUKA;

paznuyath SIBI€HUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE
JNBUKEHHE, PABHOYCKOPEHHOE TMPSAMOJUHENHOE JBHKEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JABWKEHUE MO OKPYKHOCTH, B3aMMOJICHCTBUE
T€J, PEAKTUBHOE JBW)XEHHUE, KOJeOaTelIbHOE IBHKEHHE (3aTyXarollue U
BBIHY)KJICHHBIE KOJ€OaHus), PE30HAHC, BOJHOBOE JIBUXKEHUE, OTpakKeHUE
3BYKQ, MPSIMOJIMHEWHOE PACIIPOCTPAHEHUE, OTPAKEHUE U TIPEITOMIIEHUE



CBETa, MOJIHOE BHYTPEHHEE OTPAKCHHUE CBETA, Pa3JIOKCHHE OCJIOro CBETa B
CHEKTp H CJOXKECHHE CIIEKTPaJbHBIX IIBETOB, JHCIEPCHUS CBETa,
€CTECTBEHHAsI PaJAMOAKTUBHOCTh, BO3HWKHOBCHHE JIMHEHYATOTO CIEKTpa
W3ITYYCHHUS ) TI0 OMUCAHUIO UX XapaKTePHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NIECKOE SBICHUE;

pacmo3HaBaTh TPOSBJICHHE HW3YYCHHBIX (U3MYCCKUX SBICHUW B
OKpyXaromeM Mupe (B TOM uuciae (U3HYECKHE SBICHUS B TPHUPOJC:
NPWINBBI U OTJUBEI, ABMKEHHUE TIaHeT COTHEYHOU CHCTEMBI, pEaKTHBHOE
JBUKECHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB IKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAaMH, 0JXO, I[BETa Tel,
ONTUYECKHUE SBJICHUS B TMPHUPOJE, OMOJOTUYCCKOE ACHCTBUE BUIUMOTO,
yIbTPaUONETOBOIO W PEHTTEHOBCKOTO HM3JIYYCHHH, ©CTECTBCHHBIN
PaaMOaKTHBHBIN (OH, KOCMUYECCKHE JIyUH, PATUOAKTUBHOE H3TyUCHUE
NPHUPOJHBIX MHHEPAJIOB, JCHCTBHE PAJMOAKTUBHBIX W3JIydYeHUH Ha
OpraHu3M 4eJIOBeKa), MPH 3TOM IEePEBOJAUTH IMPAKTHYCCKYIO 3ajJady B
y4eOHYI0, BBIICIATH CYIISCTBEHHBIC CBOWCTBA (TIpH3HAKH) (PU3NYCCKHUX
SIBJICHU;

OIKMCHIBATh M3yYCHHBIC CBOMCTBA TEN M (PU3HUYCCKHE SIBJICHHS, UCIIONB3Ys
¢usznueckre BEeNWYUHBI (CpelHssE W MIHOBEHHAs CKOPOCTb Teja IMpH
HEPABHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEepeMElIeHHe, IMyTh, YrioBas
CKOPOCTb, CHJIa TpPEHHUs, CHJIa YIOPYIOCTH, CHJIa TSHKECTH, YCKOpPEHUE
CBOOOJHOTO TMaJeHUs, BEC Tela, HUMIIYJbC Tela, HWMIIYJIbC CHIIBI,
MexaHuueckass paboTa M MOIIHOCTb, MOTEHIMANIbHAs DJHEprus Tea,
MOJIHATOTO HAaJl TMOBEPXHOCTHIO 3E€MJIM, MOTCHIIMAIbHASI SHEPTUS CHKATON
PYKUHBI, KHHETHYECKAasi DHEPIHsl, TIOJTHAS MEXaHUYECKasi SHEPT U, TIEPUO/T
U 4YacToTa KoJieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTeldb MPEJIOMIICHUS CpEeIbl), MPU OMUCAHUU
NPAaBWIBHO TPAKTOBaTh (U3MUECKHH CMBICT HCIOIB3YEMbIX BEIUYHH,
0003HaueHUs W CAUHUIBI (U3UYECKUX BEIUYUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DHU3UYECKYIO BEIMYUHY C JAPYTUMH BEIMYMHAMH,
CTpOUTH TpadUKN N3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepru30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SBICHUS U TPOIECCHI,
UCTIONIb3YS 3aKOH COXPAaHEHUS DHEPTUHU, 3aKOH BCEMHUPHOTO TATOTCHHS,
NPUHIAI  CYTIEPNO3UIIUA CHJI, TPHUHIUI OTHOCUTEIhHOCTH [ amuies,
3ak0oHBl HbIOTOHA, 3aKOH COXpaHEHUS WMITYJbCa, 3aKOHBI OTPAXKEHUS U
NIPEIOMJICHHSI CBETAa, 3aKOHBI COXPAHEHHUS 3apsAI0BOTO U MACCOBOTO YHCEI
NP SICPHBIX PEAKIUAX, TMPU ITOM J1aBaTh CIIOBECHYIO (HOPMYIHUPOBKY
3aKOHA W 3aITUCHIBATh €T0 MAaTEMATHYECKOE BHIPAKCHHE,



OOBSICHATh (PU3UYECKHE MPOLIECChl M CBOWCTBA TEJI, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHO--CJICICTBEHHBIE CBS3HU, CTPOUTHh OOBSICHEHHE U3 2—3 JTOTUUECKUX
IaroB C ONOpoill Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3MUYECKUX SBIICHUM,
(U3MUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a/1auu (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIB3Y$ 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOIINE (PU3MUECKUE BEIMUMHBI: Ha
OCHOBE aHaJlh3a YCJIOBUS 3aJlauu 3alMChIBATh KPATKOE YCJIOBHUE, BBISBIISTh
HEJIOCTAIONME UM W30BITOYHBIC JTaHHBIC, BRIOUPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOAUMBIE ISl pEIIeHHs, TPOBOJUTH Pacy€Thl U  OLICHUBATH
PEaTUCTUYHOCTD MOJTYUYEHHOT0 3HaUYeHUs] (PU3NUECKON BEJIUUMHBI;
pacrio3HaBaTh MPOOJEMBI, KOTOPhIE MOXKHO pEIIUTh TPU T[OMOIIU
(bU3UYECKUX METOJI0B, MCIMOJB3Yysl OMHCAHUE WCCIICAOBAHUS, BBIICTSATDH
poBepsieMoe  TMPEAIOJIOKEHUE, OICHUBATh TMPAaBUIBHOCTh  IMOPSIKA
NPOBEACHUSI  UCCIEOBAaHUsI, JIeJlaThb  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUM U OTIBITOB;

MPOBOJIUTh OMBITHI TIO HAOMIOJEHUIO (DU3WYECKUX SIBICHUM WU
¢u3nuecknx CBOWCTB Tell (M3yueHue BTOpOro 3akoHa HploTOHa, 3akoHa
COXpaHEHUsS] HHEPTrUH, 3aBUCUMOCTH MEpPHOJa KOJeOaHUN MPYKUHHOTO
MasiTHUKAa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MaJbIX KOJEOaHHH, MPSIMOIMHEHHOE pacIpOCTpaHEHUE CBETA,
pasnokeHue OeyNoro cBeTa B CHEKTpP, U3yUeHHE CBOMCTB M300paxKeHUs B
IUIOCKOM 3€pKajie M CBOMCTB M300pa)keHUsi IpeaMeTra B coOuparouiei
JAWH3e, HAOMIOJEHUE CIUIONIHBIX W JUHEHYATBIX CIEKTPOB H3ITYUYEHUs):
CaMOCTOSITEILHO  COOMpaTh yCTAaHOBKY W3 HM30BITOYHOTO Habopa
000pyAOBaHMs, OMUCHIBATH X0/l OTIBITA U €r0 PE3YNIbTaThl, POPMYITHPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, ONpeaesss
CpelHee 3HaueHue u3MepsieMoll Benu4YuHBl (POKYyCHOE pacCTOsSHUE
coOuparomieii JMH3bI), OOOCHOBBIBATH BBIOOP cmocob0a W3MEpeHUs
(u3MepuTenpHOro npudopa);

NPOBOAUTH HCCIEOBAaHUE 3aBUCUMOCTEH (U3HUECKUX BEIUYHH C
UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTD TYTH OT BPEMEHU TTPU
PAaBHOYCKOPEHHOM JBW)KEHMM 0€3 HaudallbHOW CKOPOCTH, IMepuoja
KoieO0aHWii MaTeMaTUYECKOTO MAasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yria OTpa)kKeHUs CBeTa OT yIJia MaJEHUs U yria MNpeloMJIEHUs OT yria
NaJieHus): IUIAHUPOBATH KCCIIEJOBAaHUE, CaMOCTOSITEIbHO COOHMpAaTh
YCTaHOBKY, (PUKCUPOBATh PE3YJIbTAThl MOJIYUYEHHOW 3aBUCUMOCTHU



bu3nYecKUX BEIWYUH B BHUJAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3ysIbTaTaM MCCIICIOBAHUS;

MPOBOJUThL KOCBEHHBIC W3MEPEHUS (HU3NUCCKUX BEIUYHH (CpeaHssS
CKOPOCTb U YCKOpPEHHUE TeJIa MPU PAaBHOYCKOPSCHHOM JBHIKEHUH, YCKOPEHUE
CBOOOTHOTO TaJCHMS, JKECTKOCTh TMPYXKHHBI, KOIPGUIMEHT TPEHUS
CKOJIBKCHHSI, MEXaHWueckas paboTa W MOIIHOCTh, YacTOTa W TEPHOJ
KoJIcOaHWI MaTeMAaTHYECKOTO0 W TPY>KHHHOTO MAasSTHUKOB, ONTHYCCKas
cuiaa coOuparonied JUH3bI, PaJUOAKTUBHBIM  (OH): TJIAHUPOBATH
U3MEpPEHUs, COOUPATh SKCIECPUMCHTAIBHYIO YCTAaHOBKY H BBIITOJIHATH
U3MEpEHUs, CIeays TPEIJI0KCHHON WHCTPYKIIUU, BBIYUCIATH 3HAYCHUE
BEJIMYHMHBI U aHAJTU3UPOBATH MOJYYCHHBIC PE3YJIbTaThl ¢ YUETOM 3aJaHHOM
MOTPEITHOCTH U3MEPEHUI;

coOJTI01aTh TIpaBUiIa TEXHUKU O€30MaCHOCTH MPU padoTe ¢ J1abopaTOPHBIM
o0opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPH3HAKM M3YYCHHBIX (PU3NYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOYCYHBIH HCTOUYHUK
CBETa, JIy4, TOHKAas JIMH3a, JIaHETapHAasi MOJIE/Ib aTOMa, HYKJIOHHAS MOJICITh
aATOMHOTO SJIpa;

XapaKTepu30BaTh MNPUHIMIBI  JEHCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha HMX omnucanus (B TOM YHCIE:
CIOUJOMETpP, JaTYMKU TIOJOXKEHHsI, PACCTOSIHUSI M YCKOPEHHMs, pakera,
9XOJIOT, OYKH, Tepuckorn, QoroannapaTr, ONTUYECKUE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuiabcoHa), HUCHONB3yd 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH W  HEOOXOIUMBIC (PUBHYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX IPUOOPOB U TEXHOJIOTUUECKHUX TIPOIIECCOB MPHU
pEelIeHUH  Y4eOHO--TIPAKTUYECKUX 3aJay, ONTUYECKUE CXEMbl s
MOCTPOCHHUS H300paKEHUH B IJIOCKOM 3€pKajie U COOMPAIONICH JTNH3E;
OPUBOIUTH  NpUMEPHl  (HAXOAUTh  HMHPOpPMAIMIO O  MpUMEpPaAX)
PAKTUYECKOTO HCIONh30BaHUA (U3MYECKUX 3HAHUNW B TOBCETHEBHOU
KU3HU 7151 oOecrieueHrs 0e30MacHOCTH MpU oOparieHnu ¢ mpudopamMu u
TEXHUYECKUMU yCTPONCTBAMU, COXPAHCHHSI 3JJOPOBbS U COOJIOJICHUS HOPM
AKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpele;

OCYHIICCTBIISITh TOUCK HWHGOpManuu  (HU3UIECKOTO COACpPXKAHUA B
WNuTepHete, caMOCTOSTENNBHO (OPMYIUPYS MOUCKOBBIN 3aMpOC, HAXOAHTH
MyTH OMpPENeNICHUsI IOCTOBEPHOCTH MOJYYCHHONW MH(OpPMAIMK HA OCHOBE
MMEIOIINXCS 3HAHUH U JTOTIOJTHUTEIHHBIX HICTOYHUKOB;



MCIIOJI30BaTh MPHU BBHITIOJHEHUHN YU€OHBIX 33JJaHUN HAYYHO--TIOMYJISIPHYIO
auTepatypy GU3NYECKOTo COACpKaHUsI, CIIPAaBOYHBIC MaTEPHUaJIbl, PECYpPCHI
cetm MuTepHeT, BIajeTh MNpUEMaMH KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHusl HH(POPMALIMU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
UHPOpPMAIIMM U3 HECKOJbKUX HCTOYHUKOB (PH3UYECKOTO COJICpIKAHMUS,
MyOJIMYHO TPECTABIATH PE3yNbTAaThl MPOSKTHON MM MCCIIEIOBATEIHCKOM
AeSITENbHOCTH, TpPH OTOM TPAMOTHO  HCIONB30BaTh  W3YYCHHBIH
NOHATUHHBINA amnmapar HM3y4yaeMoro pasjeia (U3WKH M CONPOBOXKIATH
BBICTYIUIGHHE TIpe3eHTalled C yd4€TOM OCOOCHHOCTEH ayauTOpHUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paszjnen 1. ®u3uka u eé poJib B IO3HAHUHU OKPY-KAIOIIEro Mupa
bu6mmorexa [IOK
1.1 0} - 2
H3HKa ~ Hayka © pHpoate https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.2 0} 2 1
HBMACCKHE BEMITIHIbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOT TO3HAHUS 2 bubmorexa HOK
' i A https://m.edsoo.ru/7f416194
Hroro mo pazmeny 6
Pa3nen 2. [lepBoHavaibHbIE CBeIEeHUSI 0 CTPOEHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
Tpoctie Betectsa https://m.edsoo.ru/7f416194
29 JIBr>kKeHre 1 B3aUMOJICHCTBUE YaCTHI] 9 1 bubmuoreka [JOK
' BEIECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 Bubmiorexa IIOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pazgen 3. /IBu:keHHe U B3auMo/IeiicTBHE TeJl
b K
3.1 MexaHuueckoe OBMKEHUE 3 nomotea [0

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



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

3.2 Mrepuus, Macca, I10THOCTE 4 3 https://m.edsoo.ru/7f416194
bubmmoreka [IOK
33 Cuna. Bugst cun 14 3 https://m.edso0.ru/7f416194
Uroro no pazneny 21
Paznen 4. /laBienue TBEPABIX TeJ, ;KMAKOCTEN U ra3oB
41 [asnenue. [lepenava naBineHus TBEPABIMU 3 bubmmoreka [IOK
' TeJIaMH, JKUIKOCTSIMHU U Ta3aMHu https://m.edso0.ru/7f416194
bu6moreka [IOK
4.2 JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.3 ATmocpeproe nasnerme 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE AKUJKOCTH U T'a3a HA IOTPYKEHHOE 5 9 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazmeny 21
Pa3znen 5. PaGora 1 MOIHOCTDH. DHEpPrus
bu6mmoreka [JOK
>1 Pabora u momsoCTS 3 . https://m.edsoo.ru/7f416194
bubmuoreka [JOK
52 Hpoctbie Mexau3MbI > ! https://m.edsoo.ru/7f416194
bubnuoreka [JOK
>3 Mexartmeckas SHeprus 4 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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https://m.edsoo.ru/7f416194
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8 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne n/m P Kourpoububie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TennoBble siBJIeHUS
. bubnuoreka [JOK
1.1 7
CTpocHue i cBOTCTBA BelCCTB https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
1.2 T 21 1
CIVIOBHIC MPOHECehl > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DjaekTpruyecKue 1 MATHUTHbIE SIBJIEHUSI
21 DIIEKTPUYECKHE 3apAIbl. 3apsKEHHbBIE Tela 5 1 bubnuorexa [JOK
' W UX B3aNMOJEICTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOSTHHBIN TEKTPUIECKUN TOK 20 1 7 htts://m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
UICKTPOMATHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 3 145



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

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undgpoBbie
Ne n/n P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuuyeckue siBJeHUS
MexaHn4eckoe IBIKEHUE U CITIOCOOBI €ro bubmmoreka [IOK
11 10 1
OIHCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.2 B i 20 1 3
SanMoiencTBiIe el https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 40
Pa3nen 2. Mexanu4yeckue KoJie0aHUs U BOJTHBI
bu6mmoreka [JOK
2.1 Me €CKHe €0 7 3
NAHITCCIHE RONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
XAHIHCCRAC BOJHHL. JBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DiieKTpOMarHuTHOE 1MoJIe ¥ YJIEKTPOMATHUTHbBIE BOJIHBI
DNEKTPOMarHUTHOE MOJIE U bubnuorexa [IOK
3.1 6 2
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pasznen 4. CBeToBbIE SIBJICHUSA
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4.1 3aKOoHBI pacopoCTpaHeHUs CBeTa 6 2 bubmorexa LHOK
' pactpoctp https://m.eds00.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ OTITUYECKHE TIPUOOPHI 6 3 httos://m.edsoo.ru/7fA1ada6
bu6mmoreka [IOK
4.3 Paznosxenue 6enoro cBeta B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Uroro no pazpeny 15
Paznen 5. KBaHTOBBIE IBJIEHUS
bu6mmorexa [IOK
51 Hcnyckanue v MoTJIONICHUE CBETAa aTOMOM 4 1 httos://m.edsoo.ru/7fA1ada6
bu6mmorekxa [IOK
5.2 CTpoeHe aToMHOTO A/1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
>3 FLAepHEIC peakiui ! ! https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 17
Pa3nen 6. [loBTOpUTEILHO-00001IAI0IIMIA MOTYJIb
6.1 [ToBTOpEeHuUE 1 0000IIEHNE COIep KaHUS 9 9 bubnuorexa [JOK
' Kypca ¢hu3uku 3a 7-9 Kmacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 27
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