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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTeIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO0 H3yYECHHS
GU3MKKM Ha NESITEIIBHOCTHOW OCHOBE. B mporpamme mo (u3uke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
W3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MOMOILM YYUTEIIO B CO3/IaHUU paboyell mporpaMMbl IO Y4EOHOMY IPEIMETY .

®du3zrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
MPEAMETOB, TMOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IMIPOIIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHpa,
IpeNoCTaBsieT HauboJiee SCHble O0pas3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHUA, TO €CTh CII0C00a MOTYyUYEHHUsT JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIIojaracT OBJIQJICHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIUMU €CTECTBEHHOHAYUYHYIO
IPAaMOTHOCT:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O MCCJIC0BaHU;

e UHTEPIPETHPOBATH  JIAHHBIE W KCIOJB30BaTh  HAyYHBIC
JIOKa3aTeIbCTBA JIS MOJTyYEHUS! BHIBOJIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «Dduszuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
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OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHON pELICHUEM
Komnernn MunucreperBa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).

eau uzyyenust pu3uKU:

npuoOpeTeHNe HWHTEpeca M CTpEeMIICHHS OOydYarouuxcsi K HaydyHOMY
W3YUYCHHUIO TPUPOMABI, PAa3BUTHE HUX HHTEIUICKTYyaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUN 0 HAYYHOM METOJ/I€ MO3HAaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yJibTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TMPEICTABICHUN O poju (DU3UKHU JUISI PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  cdepax  Oymymiei
npoeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHeWIleMy 00Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (PU3WKE Ha YPOBHE OCHOBHOIO
oO1rero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBSICHATH (DU3UUECKHUE SBICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PACUYETHBIX 3alady ¢
WCITOJIb30BAaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATH MPUPOIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
nabopaTtopHble  pabOTBl M DIKCIICPUMEHTAJIbHBIC HCCICIOBAHHS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOro COoAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, M COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKOM HAYKH.

Ha wu3yuenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §



Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraemepiii B mporpaMmMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, YUUTEeIb JeiaeT BEIOOP MPOBEICHUS
7a00paTOPHBIX PadOT M OMBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCICPUMEHTAIBHBIX 3aJaHUH, MPEIaraéMbIX B paMKax
OCHOBHOI'O FOCYJJapCTBEHHOT'O PK3aMeHa 1o (hU3MKe.



COJAEPKAHUE OBYUYEHUA

7 KIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPY/KAI0IIEero Mupa.

@usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBbIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckre BeMWUMHBL. M3MmepeHue Qu3anueckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocts u3mepeHuit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u jApyrue ecTecTBEHHbIE HAyKH HW3Y4aloT IPUPO.Y.
EcrecTBeHHOHAy4HBId METOJ TMO3HAHUA: HAOJIOJEHHE, IMOCTAHOBKA HAay4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIMIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemoro sipiaeHus. Onucanue GU3NUEeCKUX SBICHUM C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHl U MPOLEAYpa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopnwie pabomel u onvimel.
1. OmnpenesieHHE IEHBI IeJICHUS IIKaIbl K3MEPUTEIIBHOTO Mprbopa.
2. H3mepenue paccTosTHUN.
3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.
4. OnpeneneHue pa3MepoB MaJbIX TeEl.
5. M3mepenue Temmeparypbl NpH MOMOIIU >KUIKOCTHOTO TEPMOMETpa U
JaTyuKa TeMIIepaTyphl.

6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
[IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CtpoeHue BelIecTBA: aTOMbl M MOJEKYJbl, HX pa3Mepbl. OTBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrkenne yactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TeMriepatypoii. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCcOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HabmroneHnue 6pOoyHOBCKOTO JBUXKCHHUS.



2. Habmonenue nuddysum.
3. HabGmonenue — sBneHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHUS.

SBneHue uHepuMH. 3aKOH WHEpUUU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBMXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomelcTByromas cui. Cuia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.

Hemoncmpauuu.

Habmroienue MexaHu4eckoro JBUKEHHs Tejla.

N3mepenne CKOpOCTH NPSAMOIUHENHOTO JIBHKEHHUS.
HabGntonenue siBeHUs] UHEPLIMH.

Hab6nronenne n3MeHeHusi CKOpOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSMOM.

o Uk w NP

Jlabopamopnwie pabomul u onvimol.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOrO JABUXKEHUS (IlIapUKa B )KUAKOCTH,
MOJIEJIH JEKTPUUECKOTO aBTOMOOUIISL U TaK Jiajee).

2. Ompenenenrie CpeHEH CKOPOCTH CKOJBXKEHHS Opycka WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO TeNA.

4. OmbBITHI, JTEMOHCTPHUPYIOIMIME 3aBUCUMOCTH pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT MPUII0KEHHON CHUIIBL.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIbKEHHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.



Pasnen 4. laBiaenne TBEPABIX TeJl, })KUAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmeparyphl. llepenaya naBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMarnueckue
MaIIMHbI. 3aBUCUMOCTh JAaBJICHHS >KHJIKOCTH OT TIyOuHBL. ['mapoctatuuyeckuit
napagokc. CoolOmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3yIIHOM 00o0sioukn 3emiu. OmnbiT Toppuuennu. M3mepenue arMmochepHOro
JABJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnapanue ten. BozayxomnnaBanue.

Hemoncmpauuu.
3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCcy/ibl.

['mapaBauyueckuu mpecc.

[TposiBnenue neicTBust aTMOC(EPHOTO TaBICHMUS.

3aBUCMMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTU

TE€JIa ¥ ITIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUIIBI BECY BBITCCHEHHOU JKUJIKOCTH.

8. YcCi0BHE IUIaBaHUA TEJ: IJIABAHUE WIIU IOTPYKEHUE TEll B 3aBUCHUMOCTH
OT COOTHOUIEHUS INIOTHOCTEN Teja U )KUIAKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOHN B
KUJKOCTb YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CUIIbI, IEUCTBYIOILIEN HA TEJO
B KHUJIKOCTH, OT MACChI TEJIA.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI,
JIEUCTBYIONIEH HaA TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJKOCTb YACTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKA U
OIIpElEIIEHUE €€ IPy30I0ABEMHOCTH.

Pa3zgea 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MOITHOCTb.

o Uk w N
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[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJOKY.
«3onoroe mnpaBwio» MexaHukd. KIIJI mnpocteix mexanusmoB. IIpocteie
MEXAHU3MBI B OBITY U TEXHUKE.
Mexanuueckass 3Heprus. KuHernueckas M INOTCHIUAIbHAS JHEPIUS.
[IpeBpalieHrie 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.
Hemoncmpauuu.
1. IIpuMmepsl IPOCTBIX MEXaHU3MOB.
Jlabopamopnvie pabomul u onvimel.
1. Omnpenenenne pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tela
10 TOPU3OHTAIBHON IMOBEPXHOCTH.

2. HccnenoBanue ycioBUM paBHOBECHS pblyara.
N3mepenne K11/ HakJIIOHHOM MJIOCKOCTH.

4. V3yueHune 3aKOHA COXPAaHEHUs MEXAHUYECKON YHEPTUH.

8 KIIACC

Paszgea 6. TeruioBble sABJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUUYECKOU TEOPUH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJISIPHO-KUHETUYECKOW TEOPUHU.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temmneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIIOBOTO JBUKEHUS
yactull. Buytpennsss sHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH DJHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bupr TEIUIONEePEeAAUM:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3TyUYCHHUE.

KonnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOO0OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBmenue wu
OTBEPJCBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcanusa. Mcnapenue. Kunenue. YiaenbHasi Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(epHOTo
JTaBJICHUS.

BrnaxHocTs BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Ipunuunel pabotsl TermaoBbix aBurarenei KIIJ[ temoBoro asuraresns.
TeruioBble ABUTaTENIN U 3aLIUTa OKPYKAIOIIEH CPEJIbI.



3aKOH COXpAaHEHMs U MPEBPALEHUS SHEPTUHU B TEIJIOBBIX IPOLIECCAX.
Hemoncmpayuu.

1.

2
3
4.
5

L 0 N D

HaGmnronenrie OpoyHOBCKOTO IBUKEHUS.

Hab6monenne nuddysun.

HabGmronenue siBjeHNi cMaurBaHUs U KallWJUISIPHBIX SIBJICHHM.
HabGnronenue TemioBoro paciupeHus Tem.

M3MmeHeHne AaBieHUs ra3a NpU W3MEHEHHH 00BbEMa M HArpeBaHUM WU
OXJIQXKICHUU.

[IpaBuna uaMepeHus: TeMIepaTyphl.

Bunp! Terionepeayu.

OxJtaXkeHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepiiieHnn paboThl BHEITHUMH CHUITAMH.

. CpaBHEHME TEIUIOEMKOCTEN PA3IIMYHBIX BEILIECTB.

. Habmoienue kuneHus.

. Habnrogenue noctosiHCTBA TeMIIEpaTyphl PHU MJIaBJIECHUU.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCThH [IaBJICHHUS BO3QyXa OT €ro
00BbEMa M HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TEMIIEPATYPHI.

Habmrogenne wu3MeHEHUST BHYTpPEHHEH OHEpPruM Tella B PE3yJIbTare
TEeIJIoNepeay U padOThl BHEITHUX CHJI.

UccnenoBanre siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOU U
ropsiueu BOJIBI.

OmnpeneneHne  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO  BOJOW  IpHU
TEMJI000MEHE C HATPEThIM METALTUIECKUM ITUITUHAPOM.

OnpeneneHue yaelbHON TEIIIOEMKOCTH BEIIECTBA.

Hccnenoanue mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/TyXa.

OnpeneneHue yaelbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Pazges 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.



Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiaoB. Bi3aumonelicTBue
3apsOKEHHBIX Tell. 3akoH KysloHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKTY TEJIaMU).

Onexrpuyeckoe mnone. Hanpssk€HHOCTE anexkTpudeckoro mnoud. [IpuHnmn
CYINEPHO3ULIMU AEKTPUIECKUX IM0JIEH (HA KAUECTBEHHOM YPOBHE).

Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AJIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHUAJIEKTPUKH. 3aKOH  COXPAHECHMS
IIEKTPUYECKOTO 3apsija.

ONEKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKa.
HcTOYHMKH TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTHBIIEHHE MPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
I ydactka nenu. [lociiemoBarenbHOE M MApANIEIbHOE  COCAMHEHUE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DOneKTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE NI )KU3HU Ha 3eMIle.
OnmeiT  Opcrena. MarauTHoe T1oJje  3JIEKTpUdeckoro Toka. [IpumeneHwne
JIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO IOJIS HA IPOBOJHUK C TOKOM.
DNEeKTpOJBUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SJEKTPOABUIATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEIN.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIIMS.

3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJIS.
M cTOYHMKM IOCTOSITHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.

11. 'a30BbIH pa3psia.

W X N U A WwWN e
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

M3mepeHne Cruiibl TOKa aMIIEPMETPOM.

N3mepeHne 31eKTPUYeCKOro HanpsKeHHsI BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

B3aumopeiicTBie NOCTOSHHBIX MarHUTOB.

MoaenrpoBaHie HEBO3MOKHOCTH Pa3/I€ICHUs TIOJFOCOB MarHUTA.
MonenupoBaHE€ MarHUTHBIX MOJIE NOCTOSSHHBIX MarHUTOB.
OmneiT Dpcrena.

MarsuTHoe 1osie Toka. DJIeKTPOMAarHUT.

JleiicTBrE MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.
DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW UHTyKUIUU.

OmneiTer apanest.

3aBUCUMOCTh HAIIPaBJICHUS MHIYKIHOHHOTO TOKAa OT YCJIOBHM €ro
BO3HHKHOBEHUSI.

DneKTpOoreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o u kb w

10.
11.

12.

13.
14.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMH TEI WHAYKIWEH U TPpHU
CONPUKOCHOBEHHH.

HccnenoBanrie ACUCTBUS DICKTPUUYECKOTO TMOJS HA TMPOBOJHHUKU U
JTUDJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKOMN LIETIH MOCTOSHHOTO TOKA.
W3mepenune u peryaupoBaHie CUIIbI TOKA.

N3mepenne u peryaupoBaHie HAMPsKEHNUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HATIPSHKCHUS Ha PEe3UCTOPE.

OnbITHI, JTEMOHCTPHUPYIOIITHE 3aBUCUMOCTH AIEKTPUIECKOTO
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJN IONEPEUHOTO
CEUCHHS U MaTepuara.

[IpoBepka mpaBuiia CIOXKECHHS HANPSHKEHUH TPU  TOCIEAOBATCIIBHOM
COCIMHCHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia IS CHJIBI TOKa TPH TapaieIbHOM COCIWHECHUN
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHue MOIIMHOCTH  3JCKTPUYCCKOTO TOKA, BBIACISIEMOW Ha
pe3ucrope.

WccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarers.

HccnenoBanrie MarHiTHOTO B3aMMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
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15. I3yyeHue MAarHUTHOTO TOJII TMOCTOSHHBIX MArHUTOB TMPHU  HX
00BbEIMHEHUH U Pa3/ICIICHUN.

16. MccnenoBanue NENCTBUS DIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OUBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJCHCTBUS
KAaTyIIKd C TOKOM M MAarHUTa OT CHJIbI TOKA W HANpaBJEHUS TOKa B
KaTyIIKe.

18. MI3ydyeHue neiCTBUSA MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u n3ydeHue padoThl JJIEKTPOIBUTATENS.

20. 3mepenue KII/] anekTpoaBuraTesbHOM yCTaHOBKH.

21. OnBITBI 1O UCCICOOBAHUIO SIBJICHUSA JIIEKTPOMAarHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MEHECHHW 3HAYEHHWS W HAIPaBICHHUS WHIYKIHMOHHOTO
TOKA.

9 KIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTH TeJjla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOoyckopeHHOe TpsiMoJIMHEWHOe JBHkeHue. (CBoOoaHOE
najaenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepwon u yacrota oOparieHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTtona. Bropon 3axkon Herorona. Tpetuii 3akon HeroToHa.
[IpyHIMN Cyneprno3uuun CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTs 1 neperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusl. MOMEHT cuiibl. L{eHTp TsxecTH.

Nmnynsc tena. MI3MeHeHne umnyibca. VIMITynbC chiibl. 3aKOH COXPaHEHHUS
nMIyJbca. PeakTuBHOE NBUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruu 1 padoThl. [loTeHIInanbpHas SHEPTUs Tela, MOTHATOTO Hall
MTOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas SHEprus CxKaTou NpykuHbl. Knnetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.
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Jlemoncmpayuu.

1.

o u k~ow

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

Habnronenne MexaHn4ecKoro JBUKEHUS Tela OTHOCUTENIBHO Pa3HbIX Tell
OTCU€Ta.

CpaBHEHHME NyTeW W TPAcKTOPUM IBMIKEHUS OJHOTO M TOrO Xe Tela
OTHOCHUTEJIBHO PA3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBHKECHMUS.
HccnenoBanre Npu3HaKOB PABHOYCKOPEHHOTO JIBUKECHUS.

Habmroienue 1BUKEHUs Tella 10 OKPYKHOCTH.

HabmroieHue MexaHn4ecKuXx sIBJICHUI, IPOUCXOALINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBUKCHUU
OTHOCUTENBHO KaOMHETA (PU3NKH.

3aBHCHUMOCTh YCKOPEHUS Te€Ja OT MAcChl Teja M JIEWCTBYIOIIEH HAa HETO
CUJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3MeHeHne Beca Tesa IMpu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Ipu B3aMMOJEHCTBUH TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aWMOJEHCTBUN.

CoxpaHeHue UMITYJIbCa IPU a0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.
Habnronenne peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON SHEPTrUuU pH CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKON PHEPIUU NP JABUKEHUH TEJIA MO IEVCTBUEM
IPY’KUHBI.

Jlabopamopnvie pabomel u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JabHEHUIIETO0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JIBHKSHHUS
IapuKa 1o HaKJIOHHOU ITIOCKOCTH.

Omnpenenenrue yCKOpPEHHS Tela NMPU PAaBHOYCKOPEHHOM JBIKCHUU I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TMYTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
JBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KaK pPsAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJMHAKOBEI.

HccnenoBanre 3aBUCHMOCTH  CHJIBI TPEHHUS CKOJIBKCHHS OT  CHIIBI
HOPMAaJILHOTO JIABJICHHMS.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Omnpenenenne KECTKOCTH TPYKUHBI.
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9. OmpeneneHne pabOTHl CHIJIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenrie padbOTHl CWIBl YINPYrOCTH TP TMOABEME Tpy3a C
HCIIOJIb30BAHUEM HEMOABHIKHOI'O Y MOABHKHOI'O OJIOKOB.

11. I3y4deHue 3aKOHa COXPAHEHUS IHEPTUU.

Pa3znen 9. Mexanndeckue KoJie0aHUsI ¥ BOJIHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTYy1a. MareMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBparieHue
SHEPI'UH IPH KOJIeOATEIHPHOM JIBUKEHUH.

3aryxaronme — kojeOaHus.  BeIHyX7AeHHble — KoJjiebaHus.  Pe3oHaHc.
Mexannueckue BOJHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM TeEJ€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKkOoCTh 3Byka W BbIcOTa TOHAa. OTpakeHue 3ByKa. MHpa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koJjieOaHWM Te IIOH HAEUCTBUEM CHJIBI TSDKECTH W CHIIBI
YIIPYTOCTH.

HabGmronenue koiaebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HabGnrogenue BIHYKAEHHBIX KOJI€OaHW U PE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
HaoGmro1erre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o Uk w N

AKYCTUYECKHI pe30HAHC.

Jlabopamopnvie pabomel u onvimel.

1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHMM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEPHOJIa KoeOaHui MPY>KMHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHUM MOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. WccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJICOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TiepHoJia KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. ONbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHoja  KojeOaHuiu
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO TaJCHUSI.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
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ONeKTpOMarHuTHOE  MoJie.  DJeKTpOMarHuTHble  BoiHbL.  CBolicTBa
ANeKTpoMarHuTHhIX BOdH. Illkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimel.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Paznen 11. CBeroBble SIBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  IIpsamonunHeriHoe
pacnpoctpaHenue ceera. 3atMenust ConHua u Jlynel. Otpaxenue ceta. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomyieHUs cBera. [lomHoe BHYTpeHHee
OTpakeHHe cBeTa. Vcmonp3oBaHME MOJHOTO BHYTPEHHETO OTpPa)XE€HUsI B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom myweit B JnumH3e. OnTuyeckas cucrema (¢oToarnmapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. bin3opykocTh U
JaIbHO30PKOCTh.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbetoToHa. Croxkenwue
CIEKTPAJIbHBIX LBETOB. J{Hciepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenue n300paxeHuit B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

Xox yder B paCCEUBAIOIEH JIMH3E.

[Torydenue n300pakxeHUii ¢ TOMOIIBIO JIUH3.

W X N R W E

[Tpuniun geiictBus dhoToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopenp riasa.

11. Paznosxenue 6e0ro cBeTa B CIEKTP.

12. [Tomyuenue 6emoro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnsie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH yIjla OTPaXK€HUsI CBETOBOIO Jydya OT yria
najieHus.
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2. W3ydeHue xapakTepUCTHK H300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yrija MPEIOMIIEHUS CBETOBOTO JIy4a OT yIJIa
NaJ€HUS HA TPAHULE «BO3TYyX—CTEKIIOM.

4. TlonmydeHue M300pakeHHM ¢ MOMOIIBIO COOUPAIOIIEH JTHUH3BI.
Omnpenenenue (HOKYCHOTO paCCTOSHUS U ONTHYECKON CHIIBI cOOMparoiei
JIMH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIONCHUM 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmneiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
HcnyckaHue u NnoromeHne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PagnoaktuBHoCTh. Asbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOIro
anpa. HyxionHas Moaens aromHoro szapa. Msoronel. PannoaxktuBHBIE
npespaiuenus. [lepuoa noxypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOIO YHCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBsA3b Maccel M 3Hepruu. Peakuum cuHTe3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

SAnepnas sHepretuka. J[eWCTBUS paguOAKTUBHBIX HW3JIYYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CnexkTpsl pa3IMYHbIX T'a30B.

3. ChekTp BoAOpoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus uzimydeHus IPUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnvie pabomel u onvimol.

1. HalnrogeHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTUIBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. H3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001HAKOIIHIT MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINKA MOAYJb MIPEAHA3HAYEH /JI CUCTEMAaTHU3aluu
u  0000meHUsT MPEeIMETHOTO  COACPKAHUS M ONbITa  JACATEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke Ui MOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy Mo (u3uke i 00ydarommxcs,
BBIOpABIIMX ATOT YUEOHBII IpeAMET.
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[Ipy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECEeUnBAETCs JOCTHKEHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  0oOyueHHs, (dopMupyercs
€CTECTBCHHOHAYYHAasi I'PaMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB HCCIICIOBAHUSA
SBJICHUN MPUPOJABI U TEXHUKHU, OBJIAJEHUE YMEHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO pasjelsa peaau3yercs
3a Cu€T TOro, 4To OOYyYarolIMeCs BBIIOJHAIOT 3aJaHus, B KOTOPBIX UM
npeJiaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUU pacro3HaBaTb M HAYyYHO OOBACHSTH
(bu3nYecKue BIEHUS B OKPYIKAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HMU;

UCIIOJIb30BaTh HAy4YHbIE METOJIbl UCCIE0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYUYEHHs] TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BaXHBIX JOCTHXKEHHM COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX M3BECTHBIX BHUIIOB
DHEPI'UH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

— IPOSBJICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOIIIEHHE K TOCTHKEHUSIM POCCUUCKUX YUEHBIX -(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYKIEHUU OOLIECTBEHHO 3HAYUMBIX
U OITHUYECKHX MpoOJEeM, CBS3aHHBIX C MPAKTUYECKUM MNPUMEHEHHUEM
JTOCTHKEHUM (PU3UKH;

— OCO3HAHHME BAXKHOCTU MOPAIBbHO-3TUYECKHUX IPUHLHUIIOB B JIESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

— pa3BUTHE HAay4YHOU JHO0O3HATEIBHOCTH, MHTEpeca K HCCIIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH Oe30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPaHCIIOPTE, HA JOpPOrax, C JJIEKTPUUYECKUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIHUX YCIIOBUSAX;

— c(hopmMupoBaHHOCTh HaBbIKa pedIieKCUH, TMpPU3HAHUE CBOEr0 MpaBa Ha
OIIMOKY M TAaKOI'0 € Mpasa y APyroro 4ejIoBeKa;

6) Tpy10BOr0o BOCIIUTAHUS:

— AKTUBHOE y4YacTHE B PEIICHUHM MPAaKTUYECKUX 3a1ad (B paMKaX CEMbH,

oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W
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COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO NMPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalollel Cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY KAIOIIEH CPeIbl;

e — OCO3HaHMWE TJI00ATLHOrO XapakTepa JKOJOTMYECKUX MpoOJeM M MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJOBHUSAAM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCUCTBUU MPU BBHIIOJIHEHUU HUCCICIOBAHUN U
MPOEKTOB (PU3UYECKOM HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 IMPAKTUUECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYTUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

e — OCO3HaHME JNePUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKY;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HU3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DHU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBUHA C YYETOM BIMSHHS Ha OKDPYXAWOLIYI Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX TTOCICICTBUHA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMmbl MO (U3WKE HA YPOBHE OCHOBHOIO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJbHbIC  Y4COHbIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCAIbHbIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:
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BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMAaTPUBAEMBbIX (aKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3M NPHU H3YUYEHUU (PUINUECKUX
SIBJICHUH U NPOLIECCOB, JI€JaTh BBIBOJBI C UCIIOJIB30BAHUEM JEAYKTHBHBIX
U WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINUMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pemieHus y4eOHOW (U3HYecKOu
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pELIEHMs, BBIOOp Haunbosee
HOJIXOJSIIETO ¢ yYETOM CaMOCTOSTENBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIIBITA, UCCIICJOBAHMUS,;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHQOpMaAIlMU W WUTIOCTPUPOBATH peIlacMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi 1 MX KOMOWHAIIASMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuayia, pe3yJbTaToB JIA0OPAaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
OJ1aroxenaTeIbHOCTH OOIICHHUS;
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COMOCTABIISATh CBOM CYXIEHUS C CYXICHUSAMU JPYIMX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUUYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJIMYHO NMPEACTABISATh PE3YIbTaThl BHIIOJHEHHOIO (PU3UUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  IMPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PELIIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHS
no €€ JOCTWKEHUIO: paclpelesaTh poiH, OOCYKIaTh IPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHHUSI HECKOJIBKUX JIFOICH;
BBINIOJIHATHh CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBEpCAJbHbIEC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYalUsX, TPEOYIOIIMX
JUIS pelieHns (PU3NUeCcKUX 3HaHUi;

OPUEHTUPOBAThCS B  PANIMYUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaJbHOE, NMPHUHITHE PELICHUs B TPYIE, MPUHATHE PELICHUN
Tpymmon);

CaMOCTOSITEJIFHO COCTaBJISTh AJITOPUTM pellieHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUSl C Y4ETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Mpejiararh IjaH €€ U3MEHEHHS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHIKEHHsS]) PE3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IIeJIU U YCIIOBUSAM;
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CTaBUTbh €05 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY JAPYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY NPU PEIICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIbTATBI

K koHIy 00yueHus B 7 KJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SBIICHMS,
HaOJII0IeHUE, SKCIEPUMEHT, MOJEIb, TUIOTE3a, €AMHMIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOEe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACHCTBYIOIIAS
cuna, jaedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath sBIeHUS (qudQy3us, TEIIOBOE ABUKEHHE YacTHIl BELIECTBA,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JABWKEHUE, HWHEpLus,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOW OCBHIO
BpallleHus, TMepeaya JaBJICHUS TBEPABIMU TeEJIaMH, S>KUJIKOCTAMH H
razamy, arMocepHoe JaBie€HHME, IUIaBaHWE Tell, [peBpalleHus
MEXaHUYECKOM SHEPruH) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUNH B
OKpYy’)XalollleM MHupe, B TOM 4Hucie (U3HUECKUE SIBICHUS B NPUPOJIE:
OpUMEPHl ABWXKEHUS C Pa3IUYHBIMU CKOPOCTSMHU B JKMBOM M HEXHBOU
npUpoAe, ACUCTBUE CHUJIBI TPEHUA B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EpHOro JIaBJICHUS Ha >KMBOM OpraHu3M, IJIaBaHuE pbIO, phluard B
TeJe 4YeJIOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]auy B yUeOHYIO,
BBIJIETISITH CYIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHUIA;
OIKCHIBaTh U3yUEHHbIE CBOMCTBA TeN U (PU3NUECKHUE SIBICHHUS, UCTIOIb3YS
dbuznyeckre BEJIMYMHBI (Macca, 0O0BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYrOCTH, CUJIa TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOrO Teia, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHUYecKas padoTa, MOIIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KMHETHYECKass M TNOTEHLMAJIbHASI SHEPrus), MpU ONHUCAHUM MPABUIBHO
TpakToOBaTh  (PU3MYECKUH  CMBICH  HUCHOJIb3YEMbIX  BEJIMYUH, HUX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYJIHI,
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CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUMUHY C APYTHMHU BEIMYHMHAMH,
CTPOUTH rpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBuia CIOXKEHHUs Cuil (BAOJIb OAHOW mpsMoi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, IpaBUiIO paBHOBecUs pbiuara (0J10ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruM, TPU OTOM [aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SIBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluid NPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE n3 1-2
JIOTUYECKUX IIaroB ¢ ONopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUIUUYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTh pacy€THble 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBl U
dbopmyJibl, CBA3BIBAIONINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaJIN3a
YCJIOBHS 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThI, HAXOIUTh CIPABOYHBIE
JaHHbIE, HEOOXOANMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJTy4Y€HHOU (pU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEUIUTh NpPH MOMOUIU
($U3MYECKUX METOJIOB, B OITMCAHUH UCCIIEIOBAHUS BBIJIEISATh IPOBEPIEMOE
OpeanoyiokeHue  (TMHoTe3ly),  pa3nuyaTb U MHTEPIPETHPOBATH
NOJIyYEHHBI pe3yibTaT, HAaXOJUTh OIIMOKM B XOJA€ OIBITA, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: dbopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYJ0BaHMUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBINIOJIHATh MPSAMbIE H3MEPEHHS] PACCTOSIHUA, BPEMEHHM, MAacChl Tela,
o0béMa, CUJBI M TEMIEPATypbl C MCHOJb30BAHUEM aHAJIOrOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTU MyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHIIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAJIIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYEHHOM YacCTU TeJa U OT IUIOTHOCTU KUJIKOCTH, €€ HE3aBUCUMOCTHU
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OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUI
TUTaBaHMsSI TEJl, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY U
BBITIONHATh WM3MEPEHUS, CJenys MPeIoKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl TOJTYYCHHONW 3aBHUCHUMOCTH (DM3MUECKUX BEJIMYMH B BHJIC
NPEIJIOKEHHBIX TaONuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMS,

IPOBOJNTHh KOCBEHHBIC H3MEpeHHsI (DU3MYECKHX BEIWYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUS,
JaBJICHWE  BO3/AyXa, BBITAJIKUBAIONIAs  CWJIA, JCHCTByIOmas Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOA()(PHUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJIHEHUU HW3MEPEHHM COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBIYHCIIATH 3HAUCHHE UCKOMOW BEJIMYUHBI,

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o00opy10BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUYKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTH;
XapaKTEePU30BaTh TMPUHITUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX omucaHus (B TOM YHUCIE:
MOJIIUITHAKY, YCTPOMCTBO BOJOMPOBOJA, THAPABIUYECKHA TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEphl  (HAXOauTh  WHGOPMAIMIO O  MpUMeEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3[0POBbS U COOIIOICHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH Cpejie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM ¥ TyTEM CPaBHEGHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEOCTOBEPHOM;

WCITIOJIH30BATh MPHU BBITIOJTHEHUH YUE€OHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO
JTUTEPATypy (PU3MUECKOTO COJEpPKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetu MIHTepHET, BlajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHusi HHGOPMAITUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
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CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHMEHHBIC U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO COJEPKaHUSA, B TOM
qucie MyOJMYHO JAenaTh KPAaTKUE COOOLIEHHsI O pe3yjbTarax MpPOEKTOB
WIM YYEOHBIX MCCIEJIOBaHUM, HPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYCHHBbI TOHATUHHBIMN amnmapaT Kypca (U3MKH, COIPOBOXKIATh
BBICTYIUJICHUE NTPE3CHTALINEH;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAaHHM paclpeeniaTh
00513aHHOCTH B TpPYIIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIIEIUTh 32 BBINOJHEHHEM IUIaHA JACUCTBUH, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYMNIbI,  BBICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xoHiy 00yuenus B 8 kjacce npeMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIIOJIb30BaTh MOHATHUS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JABHKECHHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKUAE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIA mMap, BIAKHOCTh
BO31yXa, TEMIIeparypa, BHYTPEHHSS DHEPrusi, TEIJIOBOM JBUIATEIb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE T10JI€, IIPOBOJHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
paznuyath SBJCHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIJIOBOE PABHOBECHE, CMAUMBAHUE, KANWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Temjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHS, H3JIyYeHHUE),
AJIEKTPU3ALUA TEJ, B3AaUMOJCHUCTBHUE 3aAPSA0B, JEUCTBUSA DIJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
[0 OIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBICHUM B
OKpY’)KarollleM MHpe, B TOM uucie (U3UYECKUE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKECHUE W KANWULIPDHBIE SBICHUS B TPHUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOoB, pOJb MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTH CYNIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBJICHUM;
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OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKHUE SIBICHUSA, UCTIOIb3YS
duznyeckre BEeIUMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTBI, YJEJbHAs TEINIOEMKOCTh BEIIECTBA, YJACNbHAs TEIUIOTA
IUIaBJICHUS, yJeNbHas TeIUIoTa NapooOpa3oBaHMs, YJeJdbHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MAIllMHbI, OTHOCUTEIBHAsl BIAXHOCTHh BO31yXad, JJICKTPUYECKHMU 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HANpPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAENbHOE  CONPOTUBIIEHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(buU3MYEeCKUl CMBICT MCHOJIb3YEeMbIX BETUYHH, 0003HAYEHUS U E€IUHUIIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpauku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJEKYIAPHO-KHHETUYECKOW TEOPHUH
CTPOEHHS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa M 3alUChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHEHTHUPOBAHHOI'O XapaKTepa: BBIABIIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYecKux
1aroB ¢ Onopod Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
($U3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuats pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIN3a
yCJIOBUS 3aa4d 3alMCBIBATh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JNAHHBIX I pElIeHHs 3aJauyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUIsi €€ peuleHus, MPOBOAUTH Pacu€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3YysI OMHCAHME HCCIECIOBAHMS, BbIICIATH
IIPOBEPSEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
IIPOBEJCHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3/yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl MpPU MU3IYyYEHUH OT LBETa H3Iydaromen (MOrIoNIaroieil)
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MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPhI KUIAKOCTH H
Iom@aau €€ TMOBEPXHOCTH, JJIEKTPHU3alMs TN W B3aUMOJICHCTBHE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yallM3allisl MAarHUTHBIX TIOJIEH TOCTOSIHHBIX MAarHuTOB, JEHCTBUSA
MarHUTHOTO TOJSi HAa TMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYJIUPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0BaHUsl, OMUCHIBATH XO/1 OTIbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3/yXa, CHJIbl TOKa, HAMNpPsHKEHUS C KCIOJIb30BAHUEM
aHAJOrOBBIX NPHOOPOB U JATYMKOB (PU3MUECKUX BEIUYMH, CPABHUBATH
pe3yabTaThl U3MEPEHHM ¢ YUETOM 3a/IaHHON aOCOJIIOTHON MOTPEIIHOCTH;
IPOBOJUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
Ipyrol ¢ HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAH IOMEPEYHOro
CEUEHMSI U YACIBHOIO CONMPOTHUBIICHUS BEIIECTBA MPOBOAHUKA, CUJIBI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCJIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNys NPeJIO)KEeHHOMY IIaHy, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpaduKOB,
JieaTh BBIBOJIBI 10 PE3YJIbTATAM MCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs] (PU3NYECKUMX BeIMYMH (yZesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CII€ysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opy10BaHUEM;

XapaKTEepU30BaTh MPUHIMUIB JEHCTBUS U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX OMUCaHUA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, THTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETP, CUETYMK JIJIEKTPHUUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWMCTBax (PM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuboOpsl MO CXeMaM M CXEMaTHYHBIM pPHUCYHKaM  (KUIAKOCTHBIN
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JIBUTATEIh BHYTPEHHETO
CTOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMBI JJICKTPUUCCKUX
ernel ¢ MmocaeA0BaTeIbHBIM U MapauIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUUECKUX 1IETICH;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAGOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHWUN B TIOBCETHEBHOM
KU3HH JJIs1 oOecriedeHnsi 6€30MacHOCTH MPU oOpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHS 370pPOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KAIOIIIEH Cpesie;

OCYUIIECTBJIATh TMOUCK HHPOpMaIMK (U3HUUECKOTO COJEpKaHUS B
HNHTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWK W TyTEM CpaBHCHHUS
JOTIOTHUTEBHBIX ~ MCTOYHUKOB  BBIJACIATH  HH(POPMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;
UCITIOJIB30BATh MPHU BHITIOJIHEHUH YUEOHBIX 3aJaHUl HAYYHO-TIOMYJIIPHYIO
JUTEPATYpPy (U3HUECKOTO  COJEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypcbl cetu MIHTEpHET, BiIaeTh NMpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeodpazoBanusi ”HGOPMAILIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0000mas uHGOPMAIIMI0O U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTrO
ColepKaHWsl, B TOM 4YHCIAE TMYOJIMYHO TIPEACTABIATh PE3YIbTAThI
MIPOCKTHOW WJIM HMCCIIEIOBATEIIBCKON NEATCILHOCTH, MPH 3TOM TPAMOTHO
UCIIOJIb30BaTh W3YUYCHHBIM TOHATHIHBIA ammapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IpPU  BBHIMIOJHEHUU YYEOHBIX TMPOEKTOB W HUCCIEAOBaHUN (U3HUUECKUX
MPOIIECCOB pacHpenessaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 3a BBHITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSTeTLHOCTD TPYIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICIHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koHIy 00yudeHus B 9 kJacce rnpeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHUSA: CHCTEMa OTCY€Ta, MarepualbHas TOYKa,
TPACKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHUS, NedopManus
(ympyras, mnjiacTu4eckas), TpEeHHe, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTb M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus u
BOJIHBI, 3BYK, MH(pa3ByK U YJIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTbD,
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CHEKTpPbI UCIYCKaHHs U MOTJOLIEHUs, anb(da, 0eTa- U ramMmma-u3IydeHus,
W30TOIIbL, SIIEPHAS] SHEPTETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
najieHue TeJ, PABHOMEPHOE JIBJKEHUE MO0 OKPY>KHOCTH, B3aUMOJICHCTBUE
TE€J, PEAKTUBHOE JIBJKEHHE, KOJIEOATEIbHOE JBM)KEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3BYyKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3joKeHHue 0eIoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAasl PaJHOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHe SIBICHHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHON CHCTEMBI, PEAKTUBHOE
JBIDKCHUE JKUBBIX OPraHW3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
36eMJICTPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUSA B MPHUPOJE, OMOIOrMYecKoe IEHCTBUE BUAMMOTIO,
yAbTPaUOJIECTOBOTO W PEHTTCHOBCKOTO U3JIYYEHHM, €CTECTBEHHBIN
PaauOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHBHOE H3ITyUYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEMCTBUE PAAUMOAKTUBHBIX W3IyYEHUNW Ha
OpraHMW3M YEeJIOBEKAa), MPH 3TOM NEPEBOAUTH NPAKTUUECKYIO 3a/1ady B
y4eOHYI0, BBIJCISTh CYHIECTBEHHBIE CBOMCTBA (TpU3HAKMU) (DUIUUECKUX
SIBIICHUI;

OMKCHIBATh U3yUEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEPEMEIIECHHUE, MyTh, YIJIOBAs
CKOpOCTb, CHJIa TPEHUS, CUia YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJEHUs, BEC Tejla, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs JHEprus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAJIbHAS SHEPIHUsl CXKATOU
NPY>KUHBbI, KUHETUYECKAs DSHEpPrus, IOJIHAS MEXAHUYeCKas SHEeprus,
NEepPUOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMIICHUS CPEbl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTHUMH BEJIMYMHAMM,
CTPOUTH IpaprKK U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
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XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs HHEPIuu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIUI CYNEPHO3ULHUH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YMCIE U B
KOHTEKCTE CHUTyalluid INPaKTUKOOPHUEHTHPOBAHHOIO XAapPAaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
1IaroB C ONOPOW Ha 2—3 U3YYEHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarty pacyéTHble 3adaud  (ONHUparoluMecs Ha cuctemMy u3 2-3
YpaBHEHHUI), UCTIONbB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJayd 3alUChIBaTh KpPaTKOE
YCJIOBHE, BBISBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIECHUs, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nuecKkon
BEJINYMHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEUIUTh NpPH MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3ysl OMNHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpsJKa
IIPOBEICHHSI  UCCIIEIOBAHUS, JIENIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(bu3MUecKuX CBOMCTB Ten (M3y4dyeHHe BTOpPOro 3akoHa HbloTOHA, 3aKoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KOJeOaHUN NpPYKUHHOTO
MasTHHKA OT Macchl Ipy3a U KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MAJIIX KOJICOaHUH, MPSAMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasyiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsl B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHHUsl MpeaMera B coOuparomiei
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30BITOYHOro Habopa
o0OpyZOBaHUsl, ONUCHIBATh XOJI OMNbITa W  €ro  pe3yJbTarhl,
bopMyJIMpPOBAThH BHIBOJIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpeqHee 3HAauYeHHE H3MepsAeMoill BelauuuHbBl ((POKycHOE paccTosHue
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOpP crmocoba HM3MepeHus
(M3MepUTEILHOTO PUOOpPa);
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OPOBOANUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEJIUYHUH C
WCIIOJB30BAaHUEM MPSIMBIX H3MEPEHHUU (3aBUCUMOCTh IYyTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHOW CKOpPOCTH, IMEepHoja
KOJICOAHU MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yIjla OTPpaKEHHUs CBETa OT yIJia MaJeHUs U yrjia MpeloMJIeHUs OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
bu3nUecKuX BETUYMH B BUAEC TaOJNMIl U T'papUKOB, JI€JIaTh BBIBOJIBI IO
pe3yabpTaTaM UCCIeI0BaHuUs;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3UUECKUX BEJIMYUH (CpeIHss
CKOPOCTb M YCKOPEHHE Tejla TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPYKUHBI, KOAIDPUIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, 4YacTOTa U
nepuoJl KoieOaHuii MaTeMaTHYecKoro W MPY>KUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparolmed JIMH3bI, PAaJAUOAKTUBHBIA  (OH):
IUIAaHUPOBATh M3MEPEHUS, COOMpATh 3KCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJTHATh U3MEPEHUS, CJIeAys MPEAJIOKEHHOW MHCTPYKIHUH, BHIYUCISATH
3HAYEHUE BEJIMYHMHBI U aHAJM3UPOBATH MOJYUYEHHbBIE PE3YJIbTATHI C YUETOM
3aJJaHHOM MOTPEUIHOCTH U3MEPEHUN;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM HW3YUYEHHBIX (DU3UYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYEYHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JMH3a, TUIAHETapHas MOJEelb aTroMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SI/APa;

XapakTepu30BaTh MPUHIMIBI  JACUCTBUS HM3YYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONUCaHHS (B TOM YHCIIE:
CIIUJOMETP, MNAaTYUKHU TIOJOKEHUS, PACCTOSIHUS U YCKOPEHMS, PpaKeTa,
9XOJIOT, OYKH, TMepuckor, (oroanmnapar, ONTHYECKHUE CBETOBOJIBI,
CHEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONB3YysSs 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKH U3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMUYECKHX IMPOIECCOB
Opy pEelIeHUH Y4YeOHO-TIPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbl IS
MOCTPOEHHUS N300paKEHH B IIJIOCKOM 3epKajie U coOuparomien JnuH3e;
OPUBOAUTh  MpUMEpPhl  (HAXOAuUTh  WHGOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MUYECKMX 3HAHUW B TIOBCETHEBHOM
JKU3HU I oOecrieueHrst 6€301acHOCTH MpU o0palleHuu ¢ npudopamu u
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TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3[I0POBbS U COOIIOACHUSA
HOPM JKOJIOTUYECKOI'O ITOBEICHUS B OKPYIKAIOILEH CPEAE;

OCYIIECTBIISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACPKAHUSI B
HHTepHeTe, caMOCTOATENbHO (OPMYIHPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IyTU ONPEENIEHUsI JOCTOBEPHOCTH IMOJIyYEHHON MH(OpMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JONOJHUTEIIBHBIX HCTOYHUKOB;

MCITI0JIB30BAaTh MPHU BBIOJIHEHUHN YYE€OHBIX 33JaHUl HAyYHO-TIONMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXNaHMs, CIPABOYHbIE MAaTE€pHAJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHusi UHPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIECHHS HA OCHOBE
uH(pOpMAIMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMs,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHOM WIIM UCCIIEI0BATENbCKON
HNEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIM anmapaT K3y4aeMoro pasziena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE TMpEe3eHTaleil ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpUU
CBEPCTHHKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
VISHIEA * Hayka O Tipupoxe https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCITHE BEHIHIHAL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHE BEMecTEa https://m.eds00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnmnoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHBIE COCTORHI Betmecta https://m.edso0o.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHHe U B3aUMoO/ieilicTBUE Te
3.1 MexaHn4ecKoe IBIKEHNIE 3 bubmorexa LOK

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

32 HHepuus, Macca, IwoTHOCT, 4 ! https://m.eds00.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Biget can 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3neu 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U ra30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.2 Alaprertue xatxoCTH > https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
43 ATMoc(eprioe raperiite ° https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U T'a3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGora 1 MOIIHOCTB. JHEpPrus
bu6mmoreka [IOK
>1 Paora u MOIHOCTE 3 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.2 IT 5 1
POCTRIE MEXAHHIMET https://m.edso0.ru/7f416194
bubmuorexa [JOK
5.3 M 4 1
CXATITCCRAT FHEpTiA https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM un¢pposbIie
Ne /i P Konrpoubusie IIpakTHueckue (unbp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bu6mmorexa [IOK
2.1 M 0 7 3
CXARIICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3jen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3znen 4. CBeToBbIE ABJICHUSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK
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bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgen S. KBaHTOBBIC SIBJICHUA
bubmuoreka [JOK
51 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
53 ACPHRIC peatdind https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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