MVYHHUILIUITAJIBHOE OBPA3OBAHME I'OPO/] KPACHOIAP
MYHULIUITAJIBHOE ABTOHOMHOE OBIHIEOBPA30BATEJIBHOE YUPEXJIEHUE
MVYHULIUITAJIBHOI'O OGPA3OBAHIA I'OPO/] KPACHOIAP
CPEJHAA OBINEOBPA3OBATEJIbHAS LIIKOJIA Ne89
VMEHM T'EHEPAJI-MAVIOPA TIETPA UBAHOBUYA METAJIbHUKOBA

YTBEPXJIEHO
pelIeHreM eJaroriueckoro CoBeTa
MAQOY COHLI Ne89 MO r.Kpacuonap
Ot 30.08.2023 roxa mpoTtokoa Ne 1
[Ipencenarens C.[A.OBeukuHa

OBeuykuHa
CeeTnana
OmutpreBHa &

PABOYASA TITPOI'PAMMA

[Io ¢usuke (6a30BbIil YPOBEHB)
YpoBeHs o0pa3oBanus (Ki1acc) — OCHOBHOE 001Iee oOpa3oBanue, (7-9 Kiracchl )
KonunuectBo yacos - 238

Yyuutens - Jlenucenko Mapust AHaTOIbEBHA, YUUTENb (DU3UKU
MAQOY COLI Ne 89

[Iporpamma paspaborana B coorBerctBHH ¢ DPI'OC OOO, yTBEpKIEHHOTO
npukazoM MunucrepcTa oopazoanus U Hayku PO ot 17.12.2010 Nel1897.

C yuerom @OII OOO, ytBepx)aeHHON mpukazom MuHnpocsemenus Poccun ot
18.05.2023 Ne370; OcHoBHOM 00pa3oBaTesbHOM MPOrpaMMbl OCHOBHOT'O OOLIETO
oOpazoBanuss MAQOY COII Ne®9, yTBep:KIEHHOW pEIICHUEM NeAaroru4eckoro
cosera oT 30.08.2022r., mpotokon Nel; PaGoueii mporpammsl Bocriutanust MAOY
COLL Ne89, yTBepxkaeHHOH pemienrneM nenarorudaeckoro cosera ot 30.08.2023r.,
npotokoJt Nel.

C yuerom paboueit nporpammsel k Jiuaun Y MK M.M. Tlepoikuna, E.M. I'yTHuK,

AWN.HNBanoBa / E.M. T'yramk, M.A. IlerpoBa, O.A. UepuukoBa. — M.:
[IpocBemenne, 2021.

Kpacuonap, 2023.



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3WKEe Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTaBJICHa HAa OCHOBE TOJOXKEHUI M TpeOOBaHMU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHON MPOrpamMMbl, MPEACTAaBICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «Ousukay.

Conmepxanue mporpamMmbl 1O (U3MKE HAmNpaBiIeHO Ha (QOPMHUpPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS U OpPraHU3ALMIO0 H3YYECHHS
bu3MKKM Ha JESITeNIbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mnpenmera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM OOyYEHHUs, a TAaKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycraHaBIMBAaET pacipenesieHne yueOHOro MaTepuana
1o rojam o0ydeHusd (10 Kjaccam), MpeiaraeT IPUMEPHYIO MOCIEI0BATEIbHOCTb
U3Y4YEHUS! TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS MPEAMETHOTO COACPKAaHUSA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuXxcs.

[TporpamMMa mo @Qusuke pa3zpaboTaHa ¢ LENbIO OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell MporpamMmbl 0 y4eOHOMY HPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IIPEIMETOB, IMOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLECCOB H
SBJICHUN, W3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHUEH U (HU3NUECKOU
reorpaduei, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHY MHpa,
npenocTaBisgeT HauOosiee siICHble OOpas3lbl NPUMEHEHUs HAydyHOro MeETojla
MO3HAHUA, TO €CTh CII0CO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 riaBHBIX 3a7ad (PU3UUECKOro oOpa3oBaHUsI B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHON I'PaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

WN3yuenne @u3anku Ha 0a30BOM YypOBHE MPEIINOJAraeT OBJaJCHUE
CIEIYIOUMMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTH:

e Hay4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U NOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e HHTEPIPETHPOBATH JIaHHBIE U MCIOJIb30BATh HAYYHBIE JOKA3aTEIbCTBA JJIs
MOJIyYE€HUS BBIBOJIOB.

[lenn wusyueHnus ¢GU3MKA HA YpOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenomaBaHus ydeOHoro npenvera «Duszmka» B
oOpa3oBarenbHBIX opraHusamusx Poccuiickoit ®eneparuu, peanu3yronmx
OCHOBHBIE  00I11€00pa30BaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pelIeHHEeM
Komnerun Munucrepctsa npocsenienust Poccuiickoit denepanuu (mpoToKoa oT 3
nexadpst 2019 r. Ne [1K-4BH).



Heau uzyyenust pu3uKu:

NpHOOpEeTEHHEe HHTEpeca M CTPEMJICHHS OOYYarolIMXCAd K HaydHOMY
U3YYCHUIO IPHUPOJbI, PAa3BUTHE HX HHTCIUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJC MO3HAHUSA W (HOPMHPOBAHHE
HCCIIEI0BATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ybTaTa U3YYCHHs] OCHOB
CTPOCHHMSI MaTepHH U ()YHTAMEHTAIBHBIX 3aKOHOB (DH3HKH;

(dbopMUpOBaHHE TPEICTABICHUA O pPOJMM (DU3UKKA JUIS Pa3BUTHS JPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  IPEACTaBICHUI 0 BO3MOXKHBIX  cepax  Oymyiuei
1po(heCCHOHANILHOM IeITeIbHOCTH, CBS3aHHOW ¢ (DU3MKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO

o01ero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHrue 3HAHUKW O  JUCKPETHOM  CTPOCHHM  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBbIX, SJCKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETCHUE YMEHUN OMUCHIBATh U OOBSICHATH (PU3UYECKUE SIBJICHUS C
MCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJOB pEHIEHUS MPOCTEUINUX Ppacu€THBIX 3alad C
WCITOJIb30BAaHUEM  (PU3UYECKHX MOJIEICH, TBOPUYECKHMX H  TPAKTUKO-
OpHEHTHUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHHI HAOJIONATh MPUPOIAHBIC SBICHUS W BBITOJHSITH OIIBITHI,
nabopatopHble  pabOTBl W DKCICPUMEHTAJIbHBIC  HCCICIOBAHHS  C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padbOThl ¢ MHPOpManuel (puznueckoro coaepkaHus,
BKJIFOYasi MHPOPMAIMIO O COBPEMEHHBIX JTOCTHKCHUSIX (DU3WKH, aHAIH3 U
KPUTHUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepamu MpodecCHoHaIbLHON IEeSITEIHPHOCTH, CBI3aHHBIMU C
Gbu3NKON, W  COBPEMEHHBIMH  TEXHOJOTUSMH, OCHOBAaHHBIMH  Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.

Ha uzydenune @u3uku (0a30BbIii YpOBEHb) Ha YpOBHE OCHOBHOTO OOILETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeneNo), B 8
kiacce — 68 vacoB (2 yaca B Hezeno), B 9 knacce — 102 yaca (3 yaca B Hezelnto).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Bsenenue

®usuka — Hayka o npupozae. Ousnyeckue spneHuss. Ouznyeckue cBOMCTBA
ten. Habmomenne m onmcanne (usndeckux sBiacHu. DOu3ndeckre BETUUYUHBL.
W3mepennsi GpU3MYECKUX BEJIMYHH: JUIMHBI, BpEMEHH, TeMIepaTyphl. Ousndeckue
npubopbl. MexayHapoaHas CHCTEMa €QuHUIl. TOYHOCTh M MOTPEUIHOCTh
n3MepeHui. Ou3rka U TEXHUKA.

JdeMoHCcTpaMuA

1. MexaHnueckue, TEIUIOBBIE, AJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC
SBJICHUSL.

2. ®usnueckue TpuOOpPsl U MpoLEaypa MPSIMBIX U3MEPEHUM aHAJIOTOBBIM U
1uppoBBIM TPUOOPOM.

OPOHTAJIbHA A JIABOPATOPHAA PABOTA

1. Onpenenenre MoKa3aHU K3MEPUTEITHHOTO MMPUOOPA.

IlepBoHaya/ibHbIE CBEICHUSI O CTPOCHUM BelleCcTBA

Crpoenne BemectBa. ONBITBI, JTOKa3bIBAIOUIME ATOMHOE CTPOCHHE
BeIeCTBA. TeraoBoe ABM)XKEHHME aTOMOB M MOJIEKYJ. BpoyHOBCKOe ABUKEHUE.
Hubddy3us B razax, KUAKOCTSIX M TBEPHAbIX Tejlax. B3aummonelcTBHE YacTUIl
BEILECTBA. ArperatHble COCTOSHUSI BemiecTBa. Mojenu CTpoeHHUsl TBEpIBIX Tel,
XKuakocted U razoB. OObsICHEHHE CBOWMCTB ra3oB, KUIKOCTEH M TBEPIbIX TEN Ha
OCHOBE MOJIEKYJISIPHO-KHHETHYECKHX ITPEICTABICHHM.

JlemoHcTpanuu

1. HaGnronenue 6pOyHOBCKOTO JIBHXKEHHUS.

2. Habmonenue nuddyzum.

3.HaOmonenne  sBieHui,  OOBACHAIOLIUXCS  MPUTSDKEHUEM WU
OTTAJIKMBAaHUEM YACTHIL BEILIECTBA.

OPOHTAJIBHAA JIABOPATOPHAS PABOTA

2. Onpenenenne pa3MepoB MaIbIX TE.

B3aumoaencTBusi TeJ

Mexannueckoe  aBwkeHue. Tpaekropuss. Ilyte. PaBHOMepHOE H
HepaBHOMepHOe JIBmkeHHe. CkopocTh. ['paduku 3aBUCUMOCTH TYTH U MOAYJS
CKOpPOCTH OT BpeMeHu aBwxeHus. Muepuusa. MHepTtHocTh TEn. B3anmopernctBue
ten. Macca Ttena. M3mepenue maccel Tena. IlmoTtHocTh BemectBa. Cuna. Cuna
Tsbkectd. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. CBa3b MeXy CUIION TSHKECTH U
Maccoit Tena. Cuila TSHKECTH Ha Apyrux miaHetax. Junamometp. CrnoxkeHHUe IBYX
CUJI, HaIpaBJICHHBIX IO OJHOM mpsmoil. PaBHoxeicTByromass AByx cui. Cuna
Tpenus. Gusnyeckas mpupoaa HebecHbIX Tea COTHEYHON CHCTEMBI.

JlemoHcTpanuu

1. HabmroneHne MexaHU4eCKOTo ABIKCHHS Tea.

2. I3mepeHne CKOpOCTH NPSIMOJIMHEMHOTO IBUKEHMUSI.

3. HabnroaeHue siBJICHUST HHEPIIUU.

4. HaGnroieHre U3MEHEHUsI CKOPOCTH TIPU B3aUMOJICHCTBUU TE.

5. CpaBHEHHE MacC MO B3aUMOJICUCTBUIO TEJ.

6. CroxxeHue cuil, HalpaBJIeHHBIX IO OAHOW MPSMOM.

®OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

3. I3aMepenne macchl Tena.



4. Nzamepenne oObeMa TBEPAOTO Tea.

5. Onpezenenre MmI0THOCTH TBEPAOIO TeNa.

6. MccnenoBanue cuibl yIIpyrocTy.

7. I'pagyupoBanue Npy>KMHBI K U3MEPEHUE CHJT JMHAMOMETPOM.

8. HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBKEHHUS OT IUJIOLIAAU
COTIPUKOCHOBEHUS TEJ U MPHKUMAIOIIEH CHUJTBI.

J/laBJieHUEe TBEPABIX TeJl, }KUAKOCTEH U ra3oB

Hasnenue. [laBnenue tBepabix Ten. [laBnenue raza. O0bsCHEHUE JaBIICHUS
rasa Ha OCHOBE MOJICKYJISIPHO-KMHETHUECKUX IpeacTaBieHui. [lepenayua naBiaeHus
razamu u xuakoctsamu. 3akoH Ilackans. Coobmaromuecs: cocyabl. ATMochepHoe
naBiieHre. MeTonibl u3MepeHus arMocdepHoro aamieHus. bapomerp, MaHoMeTp,
MOPIIHEBOM JKUAKOCTHBIM Hacoc. 3akoH ApxuMmena. YCIOBHUS IUIaBaHUS TeEJ.
Bo3znyxomnaBanue.

JleMoHCTpaIMuA

1. 3aBUCUMOCTD JaBJICHHUS ra3a OT TeMIIEpaTypHhI.

2. Ilepenayda naBieHUs KUAKOCTHIO U TA30M.

3. CooOmaromnmecs: CoCy/bl.

4. I'upaBindecKui mmpecc.

5. [IposiBineHue necTBUsl aTMOCPEPHOTO JTABICHUS.

6. 3aBHCHMOCTH BBITAIKHBAIONICH CHJIBI OT 00BbEMa MOTPYXKEHHOW YacTh
TeJa U MJIOTHOCTHU KUIKOCTH.

7. PaBEHCTBO BBITAUIKUBAIOIIECH CUIIbI BECY BHITECCHEHHOU KUKOCTH.

8. YcioBue 1iaBaHus TeJl: MUIAaBAHUE WJIM MOTPY>KEHHUE TEI B 3aBUCUMOCTH
OT COOTHOIIICHUS TNIOTHOCTEH TeNa U KUIKOCTH.

OPOHTAJIBHBIE JJABOPATOPHBIE PABOTBI

9. H3ydyeHue BBITAIKWBAIONICH CHIIBI, JEHCTBYIOIIEH Ha TOTPY)KEHHOE B
J)KUJIKOCTb TEJIO.

10. BrisicHeHue ycnoBUi TUTaBaHUS TeJla B dKUAKOCTH.

PabGora 1 MOILIHOCTB. JHEPrus

Mexanuueckas pabora. MoutHocTts. IIpocTeie MexaHu3Mbl. MOMEHT CHIIBIL.
YcioBusi paBHOBECHS pblyara. «30J10TO€ MPaBUIIO» MEXaHUKHU. Busl paBHOBeCHSI.
Koadpduument mnoneznoro gevictBusi (KII[). Oueprus. IlorennuanwHas u
KUHeTH4ecKas sHeprus. [IpeBpaiieHue sHepruu.

JlemoHcTpanuu

1. ITpumepsl MPOCTHIX MEXAHU3MOB.

®POHTAJIBHBIE IABOPATOPHBIE PABOTHI

11. BeisicHeHUE YCTIOBUSI PABHOBECHS phluara.

12. Onpenenenne KIIJI npu nmogbeme Tena Mo HAKJIOHHOM TIOCKOCTH.

8 KJIACC

TenyioBble sIBJEHUS

TemnoBoe nBwxkenue. TemnoBoe paBHOBecue. Temmeparypa. BHyTpeHHss
sHeprusi. Pabota u teronepenaya. TennonpoBogHocts. Konsekius. U3nydyenue.
KosnmuecTBo TemnoThl. Y AenbHas TEINIOEMKOCTh. PacueT KkoauyecTBa TeIOThI PU
TeriooOMeHe. 3aKOH COXpPaHEHHUS M TMPEBpalleHUs] SHEPTMH B MEXaHUUYECKUX U
TEIJIOBBIX IMporeccax. l[lnaBineHne W OTBEpPAECBAHUE KPUCTANIMYECKUX TeEJL.

5
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VY nensHas Terora muasneHus. Menapenne u konaeHcanus. Kunenue. BiaxxHocts
BO3MlyXa. YenpHas Teriora mnapooOpasoBaHus. (OOBsSCHEHHWE W3MEHEHUS
arperaTHOro COCTOSIHHS BEIIECTBA HA OCHOBE MOJIEKYJISIPHO-KHMHETHUYECKHUX
npencraBieHuid. [IpeoOpa3zoBaHue »HEpruM B TEIJIOBBIX MallnHax. JlBurarensb
BHyTpeHHero cropanus. IlapoBas typOuna. KIIJ[ TemoBoro pBuratesns.
DKOJOrHYecKHe MPOoOIeMbI HCTIOIb30BAHMSI TETIJIOBBIX MAIITUH.

JleMoHCTpanun

1. HabmroieHue OpOoyHOBCKOTO JIBUKEHMUSL.

2. Habmonenue nuddyzum.

3. HabOmroieHue siBlNEeHNUN CMauMBaHUS U KallWJUIAPHBIX SIBJICHUM.

4. HabnroieHre TEIIOBOro pacIupeHus Tedl.

5. M3meHeHue naBieHus ra3a MpU U3MEHEHUU O00bEMA M HarpeBaHWU WU
OXJIaXKICHUH.

6. IIpaBuia u3MepeHus TeMIiepaTypsl.

7. Buael Temionepenayu.

8. OxJtaxxaeHue Ipyu COBEPIIEHUH padOTBHI.

9. HarpeBanue npu coBepIIeHUU padOThl BHEIIHUMHU CHUJIAMHU.

10. CpaBHEHHE TETUIOEMKOCTEN PA3JINYHBIX BELIECTB.

11. HaGmronenune KUIeHus.

12. HabGnroieHre mocTosTHCTBA TEMIIEPATYPHBI MPH TUIABICHHH.

13. Mozaenu TEIUIOBBIX ABUTATEIIEN.

OPOHTAJIbHBIE IAGOPATOPHBIE PABOTEI

1. I3yueHue ycTpoicTBa KalOpUMETpa.

2. V3zydenue mporiecca TeriooOMeHa.

3. U3MepeHue yaenbHOoM TeMI0eMKOCTH BEIIECTBA.

4. I3mMepeHue OTHOCUTEIbHON BIQXKHOCTH BO3/1yXa.

JIEKTPUYECKHE SABJICHUS

Onektpusaius Tena. [[Ba poja snekTpuyeckux 3apsaoB. B3ammopeiicTBue
3apsOKEHHbIX  Ten.  IIpOBOJHWKHM,  AMAIEKTPUKHM W MOJYNPOBOJHMKHU.
DJIEKTPUYECKOE MOJE. 3aKOH COXPAaHEHHUs DJIEKTPUYECKOro 3apsna. lemmmocts
AIEKTPUYECKOTO 3apsiga. OJEeKTpoH. CTpoeHue aroMa. IJIEKTPUYECKUH TOK.
JlelicTBuE BNEKTPUYECKOTO MOJIA HA DJIEKTPUYECKHE 3apsipl. MICTOUYHHKM TOKA.
Onekrpudeckas nenb. Cuila Toka. DIEKTPUYECKOE HAIPSIKEHHUE. DIIEKTPUUYECKOE
conporuBieHue. 3akoH Owma gnsa  ydactka wnend. llocimenoBaTtenbHOe U
napajuleIbHOE COEIMHEHUE MPOBOJHUKOB. PaboTa M MOIIHOCTH 3JIEKTPUUYECKOTO
toka. 3akoH J[xoyns—IJlenna. Konnencarop. [IpaBuna 6e3onacHocT mpu padbote
C dJIeKTponprOOpamH.

JlemoHcTpanuu

1. Dnexrpuzanus Tei.

2. [IBa poJia aIEKTPUUECKHUX 3apsi/I0B U B3aUMOACHCTBUE 3apPSKEHHBIX TE.

3. YCTpOMCTBO U ACHUCTBUE AIEKTPOCKOIIA.

4. 3aKOH COXpaHEHUs AIEKTPUUECKUX 3apsi/IOB.

5. [IpOBOIHUKY U TUAJIEKTPUKH.

6. cTOYHMKN TOCTOSIHHOTO TOKA.

7. JIeficTBUS 3IEKTPUUECKOrO TOKA.

8. U3mepeHue cuiibl TOKa aMIIepPMETPOM.

9. 3MepeHue 31eKTPUYECKOTO HAMPSKEHHSI BOJIbTMETPOM.

10. Peoctat 1 mMara3uH COMpPOTUBIICHUH.



11. B3aumoeiicTBUE MOCTOSHHBIX MarHUTOB.

12. MarauTHO€ moJjie ToKa. DIeKTPOMArHuT.

13. UccnenoBanue siBIEHUS AIEKTPOMArHUTHOW WHAYKIIHH.

14. Onbrter Dapanes.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

5. COopka 3JIeKTPUYECKON LM U U3MEPEHUE CHIIBI TOKA B €€ Pa3iIMYHbIX
y4acTKax.

6. W3mepenue HampsoKeHUS Ha Pa3IMYHBIX Y4acTKaX IOCJIENOBATEIbHON
AIIEKTPUYECKON LEMH.

7. U3MepeHue conpoTUBIICHUS TPOBOJHMUKA. V3yueHne npuHuuna AeicTBUs
peocrara.

8. M3yueHue napamienbHOro COEIMHEHUS IPOBOIHUKOB.

8. I3MepeHne MOIHOCTH U pabOTHI TOKA B AIEKTPUUYECKOM J1aMIIe.

DJIeKTPOMATHUTHBIE SIBJICHHSI

Oneir Opcrena. MarauutHoe mosie. MarHuTHoe IOJIE€ MPSMOIO  TOKa.
MarauTtHoe mone Karymkd ¢ TOKOM. [locTossHHbIe MarHuTbl. MarHutHOE moJie
MMOCTOSHHBIX Mar"uToB. MarHuTtHoe nojie 3eMian. B3zammoneiicTBue MarHuTOB.
JlelicTBrE MarHUTHOTO MOJIA HAa TPOBOJHUK C TOKOM. DJICKTPUUECKUN IBUTATEb.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTHI

9. COopKa JIEeKTpOMarHuTa 1 UCIbITAHUE €r0 JICHUCTBUS.

10. M3ydeHue 2JIeKTPUIECKOTO IBUTATEINS TTIOCTOSIHHOTO TOKa (Ha MOJICTIN ).

CBeToOBBIC SIBJICHUA

HNcrounuku cBera. IlpsAmonuHerHOE pacnpocTpaHeHue cBera. Buaumoe
JnBrKeHne ceeTwil. OTpakeHue cBeTa. 3aKOH oTpaxkeHus cseta. Inockoe 3epkaso.
[Ipenomnenue cBera. 3akoH mpenomileHHs cBeta. JInH3bl. POKYyCHOE pacCTOsSTHUE
auH3bl. OnTuueckas cwia JuH3bl. M300paxkenus, paBaemble TuUH30M. ['7a3 kak
onrtuyeckas cucrema. OnTuueckue npuoOopsl.

OPOHTAJIbHA A JIABOPATOPHASA PABOTA

11. N3yuyenue cBoilcTB M300paxeHusi B cobuparouieil nuHze. M3mepenue
ONTUYECKOW CHJIbI JIMH3BI.

9 KVIACC

3aKoHbI B3aMMOAEMCTBUSA U JIBUKEHHUS TeJl

MarepuanbHas Ttouka. Cucrema otcuera. Ilepemenienne. CKOpOCTb
MIPSMOJIMHEWHOTO PAaBHOMEPHOIO NBWKEHUSA. [IpsIMONIMHENHOE PaBHOYCKOPEHHOE
JBIDKEHUE: MTHOBEHHAasi CKOPOCTb, yCKOpeHue, mnepemernienue. [ 'paduxu
3aBUCHUMOCTH KHHEMATHYECKUX BEJIUYMH OT BPEMEHU MPU PABHOMEPHOM U
PAaBHOYCKOPEHHOM JBUXEHUHU. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBUXKEHUSI.
['eonieHTpUYeCcKas U reIUOLIEHTPUYECKAsl CUCTEMBI Mupa. MHepimanpHas cuctema
orcuera. 3akoHbl HpioroHa. CBobGomgHoe maneHue. HeecomocTh. 3akoH
BCEMUPHOTO TAroTeHUs. VckyccTBeHHble cnyTHUKH 3emun. MMmynbe. 3akoH
COXpaHEHHUS UMITyJIbca. PeakTHBHOE IBUKEHUE.

JdemoHncTpanuu

1. HaOmronenue kojieOanuii T€I N0 JEUCTBUEM CHIIBI TSHKECTHU

U CUJIBI YIIPYTOCTH.

2. HabGmonenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

3. Habmroenue BoIHYKIEHHBIX KOJIEOaHUI U Pe30HaHCa.



4. PacnipocTpaHeHHe MPOJOJBHBIX U MONEPEYHBIX BOJH (Ha MOJIEIH).

5. Habmonenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKyCTUYECKHI1 pe30HAaHC.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

1. UccnenoBanue paBHOYCKOPEHHOTO JBIKEHHUS 0€3 HauaabHOW CKOPOCTH.
2. 3mepenne ycKopeHus: CBOOOTHOTO TaACHHUSI.

3. Onpezenenne KeCcTKOCTH IPYKUHBI.

Mexanuveckue KoJ1e0aHUSA U BOJIHBL. 3BYK

Konebarensnoe nBmwxkenue. Konebanusi rpysza Ha mnpyxkune. CBoOOmHbIE
kosjebanus. KonebarenbHast cucremMa. MasTHUK. AMIUIMTYJa, TEPHOJ, 4acToTa
kojeOanuii. ['apmonunueckue koneOanus. [lpeBpaiienue sHEpruM  Mpu
KoJIeOaTeIbHOM JIBMKEHUH. 3aTyXaroliue KojiebaHusi. BoIHYKeHHbIE KOJIeOaHusl.
Pesonanc. Pacmpoctpanenue kosiebanuit B ympyrux cpeaax. l[lomepeunbie u
MpONOJbHbIE BOJHBI. J[inHa BONHBL. CBA3b JJIMHBI BOJHBI CO CKOPOCTBIO €€
pacrpoCTpaHEeHUs M MepuoJoM (4acToToi). 3ByKOBbIe BOJIHBI. CKOPOCThH 3BYKA.
Bricota, TeMOp ¥ TpOMKOCTh 3ByKa. IX0. 3BYKOBOU pe3oHaHc. MHTepdepenius
3ByKa

OPOHTAJIbHA A JIABOPATOPHASA PABOTA

4. UccnenoBanue 3aBUCUMOCTH MEPHOJIa U YaCTOThI CBOOOHBIX KOJIeOaHUI
HUTSIHOTO MasiTHUKA OT €r0 JIJTUHBI.

DJIEKTPOMATHUTHOE I0JIe

OngHOpOHOE W HEOJHOPOJHOE MarHuTHoe mosie. HampaBieHue Toka u
HarpaBJeHue JUHUI ero mMaruutHoro mnojs. [IpaBuno OypaBumka. OOHapykeHHE
MarHuTHoro mons. IlpaBuno neBoil pyku. MWHAYKIMS MarHUTHOTO —MOJIS.
Marnutsablii  1noTtok. OmnbiTel  @apanes.  OJIEKTPOMAarHuTHAsE  UHAYKIHUS.
Hanpasnenne mHaykuuoHHOro toka. IIpaBumno JleHma. SIBneHne camMOMHAYKIUU.
[lepemennsiii Tok. ['eHepaTop mepemeHHoro Toka. IIpeoOpasoBaHusi PHEpruu B
anekTporeHeparopax. Tpanchopmarop. Ilepenaua snexTpuueckoil >HEpruu Ha
paccTosiHuE. DJEKTPOMATHUTHOE MOJIE. DJIEKTPOMArHUTHbIE BOJHBI. CKOpPOCTH
paclpOCTPAHEHUS] AJIEKTPOMATHUTHBIX BOJH. BiusHME SIEKTPOMAarHUTHBIX
U3JIydeHU Ha kuBble opraHu3mbl. KonebatenpHbiii koHTyp. IlomydeHue
AJIEKTPOMArHUTHBIX ~ KojeOaHui. [lpuHUMOBI PaguOCBI3d U TEJICBUACHUS.
DnekTpoMarHuTHas  npupoaa cBeta. lIpenomnenne cera. Ilokaszarenb
npenomienus. ucnepcus ceera. lBeta ten. Cnekrporpad u criekTpockor. Tursl
ONTHUYECKUX CHEKTPoB. CriekTpaibHblil aHanu3. [lorioiienne U UCIyCKaHUe CBETa
aroMamu. [IporncxoxaeHne TMHeNdaThiX CIIEKTPOB.

JlemoHcTpanuu

1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOIICTBA CBETA.

O®POHTAJIBHBIE JIABOPATOPHBIE PABOThI

5. 3ydeHue sBIICHUS JIEKTPOMArHUTHON UHIYKIIUH.

6. HaGnronenue CruioniHoro v TMHEHYaThIX CIEKTPOB UCITyCKAHUS.

CTpoeHune aToMa ¥ aTOMHOI0 siApa

PannoakTHBHOCTH KaK CBUJIETEIBCTBO CIIOKHOTO CTPOEHUsI aTOMOB. Alb(a-,
O0eta- u ramma-usnyudenus. OmnbiTel Pesepdopna. Snepnas moxaenns aroma.
PanuoakTuBHBIE mpeBpalieHusi aroMHbiX saep. CoxpaHeHue 3apsAoBOro M
MacCOBOTO YUCEN MPHU AIEPHBIX PEAKIMIX. JKCIEPUMEHTAIBHBIE METOABI HCCIIE-
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noBaHus 4actull. [IpoTOHHO-HEWTpOHHAss MoAenb sapa. PU3UUECKUH CMBICI
3apsA0BOro u MaccoBoro uucen. Mzortomel. IlpaBuna cmemenust mas anbda- u
OeTa-pacnaja Mpu SAESPHBIX PEaKIUsX. DHEPTHs CBS3M 4dacTull B suape. Jlenenue
anep ypana. llennas peakuus. SlnepHas sHepreTuka. JKOJOTHUECKHUE MPOOIEeMbl
paboThl aTOMHBIX 3nekTpoctaHuuid. Jloszumerpus. Ilepuon momypacnana. 3akoH
pPaIuoOaKTUBHOTO pacnaja. BriusHue paguoakTHUBHBIX H3JIYyUYCHUH Ha >KUBBIC
opranu3Mebl. TepmosinepHas peakuus. Mictounnku sHepruu ConHIa U 3BE3/1.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

7. I3mepeHne ecTeCTBEHHOTO pagualioOHHOTO JOHA TO3UMETPOM.

8. 3yuenue aenenus sjpa aroMma ypasa 1o ¢gotorpaduu TpeKoB.

9. N3yueHue TpeKoB 3apsKEHHBIX YaCTHI] 10 TOTOBBIM (OTOrpadusiM.

Crtpoenue u 3BoI01UA BeesieHHOM

CocraB, ctpoeHue u mpoucxoxjaenue ConaHedHo# cucrembl. [lmaHeTsl u
Mmanbie Tena ComHeuHnoi cuctembl. CTpoeHue, n3nydenue u 3Bontonus ConaHua u
3Be31. CTpoenue u 3Bosironus BeeneHHou.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenue pu3nku Ha ypoBHE OCHOBHOIO 001Iero oOpa3oBaHUs HANpaBICHO
Ha JIOCTIKEHHE JTIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbBIX
pe3yIbTaTOB.

B pe3ynbrare uzyuenus (pU3MKU Ha ypOBHE OCHOBHOT'O OOIIETro 00pa3oBaHus
y oOyuaromerocsi 0yayT copMUpoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

—IPOSIBJICHUE HMHTEpPECa K HWCTOPUU M COBPEMEHHOMY COCTOSHHUIO POCCHICKOMN
(U3MYECKON HAYKH;

—IIEHHOCTHOE OTHOIIIEHUE K JTOCTIKCHHUSIM POCCUNCKHAX YUEHBIX-(U3UKOB,;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

—TOTOBHOCTh K aKTMBHOMY YYacCTHIO B OOCYXJIEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUMN
busuky;

—OCO3HAHUE BAXHOCTH MOPAIHHO-3THUYECKUX MPUHIUIIOB B JCATEILHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

—BOCHPUSITHE JCTETHUYECKUX KadyecTB (U3MUECKOM HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

—OCO3HAaHME LIEHHOCTU (PU3MYECKON HAYyKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHMS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaJKHEUILIEW COCTABISIOIEH KYJIbTYpPHI;
—Ppa3BUTHE HAy4YHOW JIOOO3HATEIBHOCTH, HHTEpEca K HCCIEeI0BATEIbCKON
JEATEIIbHOCTH;

5) dpopmupoBaHus KyJbTYPbI 310POBbSI H IMOIHOHAJIBHOT0 0JIATONOJIy YU
—O0CO3HaHUE IIEHHOCTM Oe3omacHoro oOpa3a KH3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH MpaBWil O€30MacHOr0 TOBEACHHS Ha
TpaHCIOpPTE, Ha J0pOrax, C JJIEKTPUYECKUM M TEIUIOBBIM OOOpPYIOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

— c(hOpMUPOBAHHOCTh HaBbIKA peieKCHUU, MPU3HAHKE CBOETO MpaBa Ha OMIUOKY U
TaKOTO0 € MpaBa y APyroro 4ejioBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

—aKTUBHOE YYacTU€ B PCEIICHUU TMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHu3aIuu, ropoja, Kpas) TEXHOJOTUYECKOW M COIUATBLHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

—MHTEPEC K MPAKTUIECKOMY M3YUYEHUIO MPOECCuil, CBA3aHHBIX C (PU3UKOM;

7) KOJIOTUYECKOT0 BOCITMTAHUSA:

— OpUEHTAIMA Ha IPUMEHEeHHE (PU3NYECKUX 3HAHUM JJI PEIIeHUs 3a/1ad B 00JacTH
OKpY’)Karolel cpelibl, IJIAHUPOBAHMS TOCTYNKOB M OLEHKA HMX BO3MOXKHBIX
MOCIICICTBUUI [T OKPYIKAIOILIEN CPEbI;

—OCO3HaHHE TJ00ATBFHOTO XapakTepa HSKOJIOTMYECKHX MpoOJieM M MyTed ux
pelieHus;
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8) ajmanTanMm K WU3MEHSIIOIIMMCS YCJOBUSIM COLHAJIbHOW M NPUPOIHOM
cpeabl:

—nOTpeOHOCTh BO B3aUMOACHCTBUU MPH BBITOJHEHUU HCCIEIOBAHUN U MPOEKTOB
¢u3nvecKoil HarPaBIECHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHUX;
—TIOBBIICHUE  YPOBHA  CBOCH  KOMIIETEHTHOCTH  Yepe3  MPaKTUUECKYIO
JIESITEIIbHOCT;

—noTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HUCIE (OPMYIHUPOBATH
UJIe, TIOHATHS, TUIIOTE3bI O GU3NIECKUX 00BEKTaX U SIBJICHUSX;

—OCO3HaHuE Je(UIUTOB COOCTBEHHBIX 3HAHUI W KOMIIETEHTHOCTEH B 00JacTu
buzukwy;

— IJIAHUPOBAHKE CBOETO PA3BUTHA B IPHUOOPETEHUHU HOBBIX (DU3MUECKHUX 3HAHUMH;
—CTpeMJICHHE aHAIM3HPOBATh U BBISBIATH B3aMMOCBS3M NPHPOJIBI, OOIIECTBA U
HKOHOMHUKH, B TOM YHCIIE C UCTIOIh30BaHNUEM (PHU3UUECKUX 3HAHUMH;

—OIIECHKa CBOMX JEUCTBHMM C YYETOM BIMSHUS Ha OKPYXAIOIIYI0 Cpeny,
BO3MOYKHBIX IJI00aJIBHBIX MOCIIEICTBUI.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesynbrate OCBOGHHS MpPOrpaMMbl 1O (DH3MKE Ha YPOBHE OCHOBHOTO
oO1rero oopazoBanus y oOyyvaromierocs 0yayT chopMUpOBaHbI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAIbHBIC  Y4YCOHBIC  JICUCTBUSA,  PETYJISATHBHBIC
YHHUBEpCaJIbHbIC yUeOHbBIC ICHCTBU.

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE e CTBUS
Bba3oBnle Jjornueckue 1eiicTBUA:

BBISIBIISATH U XapaKTEPU30BaTh CYIIIECTBEHHbBIC TPU3HAKH OOHEKTOB (SIBJICHUM);
yCTaHABJIMBATh CYIICCTBEHHBIM TIpHW3HAK KJIacCU(UKAIIMN, OCHOBAaHMS IS
000011IeHNs U CPAaBHEHHS;

BBEISIBIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMs] B pacCMaTpUBaeMbIX (haKTax,
JTAHHBIX U HAOJIOACHHSX, OTHOCSIIUXCS K (PU3NYECKUM SIBIICHUSIM;

BBISIBJIITH TIPUUUHHO-CJICICTBEHHBIC CBSI3H MPU U3yUYCHUU (U3UUECKUX SBICHUN U
MPOIIECCOB, JIeNIaTh BBIBOJBI C HCIOJB30BAHUEM JCAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJIIOU€HHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS35X (PU3MUECKUX BEJIUYUH;
CaMOCTOATENLHO BBIOMpATh CHOCOO perieHus: y4deOHoW (Qu3nyeckor 3amadu
(cpaBHEHHE HECKOJIBKMX BAapHAHTOB PEIICHHMS, BHIOOP HamOoJIee IMOIXOJSIIETO C
y4E€TOM CaMOCTOSITEIIbHO BBIJICICHHBIX KPUTEPHUEB).

Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.

WCITOJI30BATh BOIPOCHI KaK MCCIICOBATEIIbCKUI HHCTPYMEHT ITO3HAHMS,
MPOBOJUTH TO CaMOCTOATEIHFHO COCTAaBJICHHOMY TIUIAHY OIIBIT, HECJIOKHBIN
(U3UYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCISIOBAHNE (PU3HUUECKOTO SBICHUS,
OIICHMBATh Ha NMPUMEHHMOCTh W JOCTOBEPHOCTh MH(OpPMAIHIO, TOJYYCHHYIO B
X0JI€ UCCJICTOBAHMS HIIA SKCIIEPUMEHTA;
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CaMOCTOATENBbHO (OPMYJIHMPOBATH OOOOIIEHUS M BBIBOJBI MO pE3yJbTaTaMm
MIPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaNbHEHIIEe pa3BUTHE (PU3NUECKUX MPOIECCOB, a
TAaK)K€ BBIJBUTATh MPEANOJIOKEHUS 00 WX pPa3BUTHH B HOBBIX YCIOBUSX U
KOHTEKCTax.

Pabora ¢ undopmanmeii:

NPUMEHATH Pa3IMYHbIC METOMAbI, MHCTPYMEHTHI M 3alPOCHI TPU TIOUCKE B OTOOpE
uHQOpPMAIIMU WM JaHHBIX C Y4ETOM TPEIJIOKCHHOW Yy4eOHOH (HU3HMIECKOM
3a]a4H;

aHAMM3UPOBaTh, CHUCTEMATU3UPOBAaTh W  WHTEPIPETHPOBATH  HWH(POPMAIIUIO
pPa3TUYHBIX BUIOB B (POPM MIPEICTABIICHHUS,

CaMOCTOSATEIILHO BHIOMPATh ONTUMATBHYIO (hOpMy TIpeAcTaBiIeHHS HHPOPMAITUN U
WLTIOCTPUPOBATH pPellaeMble 3a7a4i HECJIOKHBIMUA CXEMaMHU, JruarpaMMaMu, HHON
rpaduKoil ¥ UX KOMOUHAIUSMHU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B X0Ji€ 0OCYXJIeHHsI Y4eOHOro Marepualia, pe3yiabTaToOB JabOpaTOpHBIX padboT U
IPOEKTOB 3a7aBaTh BOIIPOCHI MO CYHIECTBY OOCYKJAa€MOM TE€Mbl U BBICKA3bIBAaTh
UJeH, HAICJICHHbIE Ha DPEIIEHHUE 33Jaud M MOAJEp)KaHuE OJIaroXeiaTeabHOCTH
OOIICHMS,

COTOCTAaBIISATh CBOM CYXKJICHHUSI C CYXIACHUSIMHU JIPYTUX YYaCTHUKOB JUAjora,
OoOHapyXKMBaTh Pa3JIM4MUE U CXOACTBO MO3UIIMIA;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

nyOJMUYHO TIPEACTABIATh PE3YJIbTaThl BBIIIOJIHEHHOTO (DU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

MOHMMAaTh ¥ WCIIOJb30BaTh MPEUMYIIECTBA KOMAHAHONW W WHAMBUIYAIbHOM
paboThI pU PEIIEHUH KOHKPETHOU (pU3nUYecKOor mpoOIeMbl;

NPUHUMAThH II€TTH COBMECTHOW NEATEIBHOCTH, OPTaHW30BBIBATH JACHCTBHS MO €&
JOCTHKEHHIO: PACIpeNeNsiTh PO, OOCYXIaTh TPOIECChl U Pe3yJabTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOIBKUX JIFOJICH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUrasi KAUECTBEHHOTO pe3ysbTara Mo CBOEMY
HaIpaBJICHUIO U KOOPJUHUPYS CBOU JEHCTBUS C IPYTUMHU YWICHAMHU KOMAH]IbI;
OIICHMBATh KaueCTBO CBOEr0 BKJaJa B OOHUMH TPOAYKT IO KPUTEPHUSIM,
CaMOCTOATENEHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHUMOICHCTBHUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMbI B JKU3HEHHBIX M YUEOHBIX CUTyalMsIX, TPEOYIOIIMX st
peueHus: GU3NUYEeCKUX 3HAaHUM;

OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXO0AX MPUHATHS pelieHU (MHIUBUIYAIbHOE,
MPUHATUE PELIECHUS B TPYIIE, IPUHATHE PELIEHUN TPYIION );

CaMOCTOATENbHO COCTABJISITh AITOPUTM pelIeHUsT (PU3NYECKON 3aauu WU TIaHa
UCCJIEIOBAHUS C YUYETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh NPEAIAracMble BAPUAHThI PELICHU;
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ACJIaTh BI)I60p )41 6paTI> OTBCTCTBCHHOCTD 3a PCUICHUC.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECJICKT:

JlaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ U3MEeHEHHUS,
OOBSICHATh MPHUYMHBI JOCTHXKEHUS (HEJOCTHUKEHHS) Pe3ybTaTOB JIEATEIbHOCTH,
JaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHCJI€ B XOJ BBIIOJIHEHUS
bu3MUecKoro MccileoBaHUsl WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
WU3MEHUBIINXCS CUTYallUi, YCTAHOBIIEHHBIX OIMOOK, BOBHUKIIINX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4YeloBeKa B XOJie Clopa WIM JUCKYCCHHM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JPYTOro;

MpU3HaBaTh CBOE MPAaBO HA OMIMOKY MpU pelieHuu (U3MYECKUX 3ajad WIA B
YTBEPKICHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPABO APYTroTO.

HPEAMETHBIE PE3YJIbTATDBI

K koHiy oOydeHus B 7 Kjacce peaMETHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BATh TMOHATHUS: (PU3NYECKHE M XHUMHYECKUE SIBJICHUS, HAOJIOJEHUE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CAWHHIBI (U3UYCCKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPHOE, KUIKOE, Ta3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (pPaBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOIUHEIHOE),
TpaeKToOpHsi, paBHOJCHCTBYIOIIAs cuia, nedopmanus (ympyras, IIacTUYEcKas),
HEBECOMOCTbH, COOOIIAIOIINECS COCY/IbI;
paznuyath siBleHus (nquddy3us, TErIoBOe JBMIKEHHWE YacCTHUI[ BEIECTBa,
paBHOMEPHOE JIBUKCHHE, HEPABHOMEPHOE JBM)XCHHUE, WHEPIIUS, B3aUMOJCHCTBUE
TeJ, paBHOBeCHE TBEPABIX TEN C 3aKPEIUIEHHOW OChI0 BpAIlleHUs, Mepeaada
JaBJIEHUsI TBEPABIMU TEJIAMH, KUIKOCTSIMU W Ta3zaMu, aTMoc(epHOe NaBJICHHE,
IJIaBaHUE TeJ, TMPEBpaAIICHUS MEXaHMYECKOW DSHEPruH) 110 ONMHCAHUI0 WX
XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JAECMOHCTPHUPYIOIIMX JTaHHOE
(bu3nUecKoe SIBICHHUE;
pacmo3HaBaTh MPOSIBICHUE WM3YyYEHHBIX (DU3NYCCKUX SBICHUN B OKpYXKarolmeM
MHpE, B TOM 4Yucie (U3UYECKUE SBICHUS B TPHUPOJE: NMPUMEPHI JBIKCHHS C
Pa3TUIHBIMHA CKOPOCTSIMU B )KUBOW W HEXKUBOH MIPUPOJIE, TEUCTBHUE CHIIBI TPCHHSI B
IpUpOAe ¥ TEXHUKE, BIUSHUE aTMOCHEpPHOTO JaBJICHHUS Ha >KUBOW OPTraHU3M,
TJIaBaHUE PHIO, PhIYArd B TEJiE€ YEJIOBEKa, MPU ATOM MEPEBOIUTH MPAKTUYCCKYIO
3a/lady B y4eOHYIO, BBIIEISATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUIECKUX
SIBIICHUM;
OMKCHIBATh M3YYCHHBIC CBOMCTBA Tel W (DU3MYECKUE SIBICHUS, HCIOJb3YS
busznueckne BenuUMHBI (Macca, OOBEM, IUIOTHOCTH BEIECTBA, BpEMs, IMYTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YNPYTrOCTH, CHJIa TSKECTH, BEC Tea, CHUiia
TpeHUs, HaBjcHUE (TBEPAOrO TeNa, YXKUIAKOCTH, Ta3a), BHITAIKWUBAOIIAS CHIIA,
MexXaHu4ecKas paboTa, MOIIHOCTh, IIEYO CHJIBI, MOMEHT CHJIbI, KO3(PHUIUEeHT
MIOJIC3HOTO JICUCTBUS MEXaHU3MOB, KHHETHUECKas ¥ TIOTCHIIMAJIbHAS SHEPTHUs ), TIPU
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ONMCAaHUU MPABUIBHO TPAKTOBATh (PU3MUECKHUM CMBICI MCHOJb3YEMBIX BEIWYUH,
uxX O0O03HAUYEHUsS U EIUHUIBl (PU3NYECKUX BEIUYUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIUE AHHYIO (PU3MUECKYIO BEIMUMHY C APYTUMHU BEIIMYMHAMH, CTPOUTD
rpauKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIMYHUH;

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUECKHE SBICHHUS U MPOIECCHI, HCIOJIb3Ys
MpaBWiia CIOXKEHUsI CUil (BIOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akon I[lackans,
3aKOH ApxuMenaa, MPaBUIO pPaBHOBecHs pbluara (0JI0Ka), «30JI0TOE MPABUIION»
MEXaHUKH, 3aKOH COXPAHEHMS MEXaHWYECKOM DSHEpPruM, IIpM OSTOM JaBaTh
CIIOBECHYIO (OpPMYJIMpPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBACHATh (PU3UYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBAa TE, B TOM YHUCIE U B
KOHTEKCT€ CUTyallUd INPaKTUKOOPUEHTHPOBAHHOIO  XapakKTepa:  BBIABIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX I1IAroB
C oropoi Ha 1—2 U3y4yeHHBIX CBOMCTBA (PU3NUECKUX SBJICHUH, PU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemiarb pacu€THele 3a7ayd B 1—2 AelcTBUS, UCHOJB3Ys 3aKOHBI U (POPMYJIBI,
CBA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a YCJIOBUA 3a/1ayu
3aMKChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3NUECKHE BETUUUHBI B (DOPMYJIIBI U
IIPOBOJUTH PACUYEThI, HAXOJIUTh CIIPABOYHBIEC TaHHbBIE, HEOOXOAUMBIE JIJISl PEIICHHUS
3a/1a4, OIIEHUBATh PEATMCTUYHOCTh MOJIYYEHHON (DU3NUECKON BETMUYUHBI;
pacrno3HaBaTh NMPOOJIEMBbI, KOTOPbIE MOYKHO PEHIMTh IMPHU MOMOLIM (U3NYECKUX
METOJIOB, B OIMCAHMM HCCIIEOBAaHUS BBIIEIATH IMPOBEPSIEMOE MPEAIIOIOKEHHUE
(runotesy), pa3inyarb U MHTEPIPETUPOBATH IMOJYYEHHBIN pe3yibTaT, HAXOJUTh
OLIMOKH B XOJI€ OMbITA, I€1aTh BEIBOJIBI 110 €TI0 PE3yIbTaTaM;

IPOBOAUTH OMNBITHI MO HAOMIOACHHIO (PU3MUYECKUX SBICHUM WIN (PU3HUYECKUX
CBOMCTB Ten: (OpMynHpoOBaTh NPOBEpsiEMble MPEIIOJIOKEHUs, COOUpaTh
YCTaHOBKY W3 NPEIJIOKEHHOr0 O0OpYyIOBaHMS, 3alUChIBaThb XOJ ONbITa U
bopMyIUpOBAThH BBIBOHI,

BBINIOJIHATH MPAMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MAacChl Tela, 00bEMa, CUJIbI
U TEMIIepaTypbl C MCHOJb30BAHUEM aHAJOTOBBIX M LU(POBBIX NPUOOPOB,
3aMUChIBATh MTOKa3aHUs MPUOOPOB C YUETOM 3aJaHHON aOCOTIOTHOM MOTPEIIHOCTH
U3MEPEHUN;

MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOW (PM3HUECKON BEIMUYHMHBI OT JIPYrou
C UCIIOJIb30BAHUEM IMPSAMBIX M3MEPEHUN (3aBUCUMOCTHM IYTH PaBHOMEPHO
JBHKYILIETOCS. Tela OT BPEMEHM JIBH)KEHHMS TEJA, CHUJIbI TPEHUS CKOJIBKEHHS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOIIAA¥ COIPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YIJMHEHUsS IPY’KUHBI,
BBITAJIKMBAIOIIEH CWJIBI OT 00bEMa MOrpyKEHHON YacTH Telda W OT IUIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT INIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJI0, YCIOBUM TUIaBaHUs TEJ, YCIOBUIM paBHOBECHS pblyara 1 0JO0KOB),
y4acTBOBaTh B IJIAHUPOBAHUM YYEOHOTO HCCIIEOBAaHUSA, COOMpPATh YCTAaHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpelIoKeHHOMY IUIaHy, (UKCHpOBaTh
pe3yibTaThl  MOJIYYEHHOW 3aBUCUMOCTH  (DU3MYECKUX BEJIMYMH B  BHJE
NPEeMJIOKEHHBIX Tabiul, W TpadukoB, JenaTh BbIBOABI [0 PE3yJbTaTam
WCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBIE M3MEpPEHUs (PU3NYECKHX BEIMYMH (IMJIOTHOCTh BEUIECTBA
XKUIKOCTH W TBEPAOIO TENA, CWIA TPEHHSI CKOJBXEHUS, [ABJIEHUE BO3/yXa,
BBITAIKMBAIOIIAsl CHJIA, JEWCTBYIOIIAs HA TOTPYKEHHOE B JKUIKOCTH TEIIO,
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KOO PUIIMEHT  MOJEe3HOro  JACMCTBUS  NPOCTBIX  MEXaHU3MOB),  CIEIys
NPEMIOKEHHOW  WHCTPYKUMHU: TpPU  BBIIOJHEHHH HM3MEpPEHUH  coOHpath
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYHHBI;
coOmoaTh mMpaBuia TEXHUKH Oe30MacHOCTH Mpu paboTe ¢ 1abopaTOPHBIM
000pyIOBaHUEM;

yKa3blBaTh MPUHUUIIBI JIEUCTBHS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JTUHAMOMETp, COOOIIAIOUINecs] CcOoCynbl, OapoMeTp, phIyar,
MOJIBMXKHBINA U HEMOABMXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTepU30BaTh NPUHIIMIBI JACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX ONUCAaHUA (B TOM 4YHCIIE: MOAIIUIHUKHN, YCTPOHUCTBO
BOJOIIPOBO/IA, TUPABINYECKUH MTPECC, MAHOMETP, BBICOTOMED, IMMOPIIHEBOM HACOC,
apeoMeTp), UCTIOJIb3Ys 3HAaHUSI O CBOMCTBAX (PM3UUYECKUX SBJICHUM U HEOOXOUMBIE
¢bu3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH MPUMEPHl (HAXOAUTh HHGOPMALMIO O MPUMEPAX) MPAKTHUYECKOTO
UCIIONB30BaHUsl (DU3MUECKUX 3HAHWUU B MOBCETHEBHOW >KM3HU ISl OOECIeUeHUs
0€30MacHOCTH MpPHU OOpaIlllEHWH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbSI U COONIOACHUS HOPM 3KOJOTMYECKOIO TOBEACHHUS B
OKPYKaIOIIEN CpeIE;

OCYUIIECTBJISTh OTOOP MCTOYHUKOB MH(popmanuu B MIHTepHETE B COOTBETCTBUU C
3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCA 3HAHUA M MyTEM
CpPaBHEHUSI Pa3TUYHBIX MCTOYHUKOB BBIICISATH MHPOPMAIIUIO, KOTOpask SBISAETCS
IPOTUBOPEUUBON MM MOXKET OBITh HETOCTOBEPHOI;

UCIIOJIb30BaTh TPU  BBIMIOJIHEHUH YYE€OHBIX 3aJaHUN  HAayYHO-TIOMYJISIPHYIO
auTepaTypy (pU3MUecKoro cojaepikKaHMs, CIpPaBOYHBIE MaTepUajbl, PECYPChl CETU
WUnTepHer, BnageTh npuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uHGOpMaIMU U3 OJJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
2—3 UCTOYHHUKOB MH(pOpPMAIUU (HU3UUECKOTO COJIEPKaHMUs, B TOM YHCIIE MyOIMIHO
nenatb KpaTKM€ COOOIIEHHMsl O pe3ysbTarax MPOEKTOB MM  y4yeOHBIX
HCCIICIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIb30BAaTh W3YYCHHBIN TMOHATUHHBINA
anmnapar Kypca (U3MKU, CONPOBOXKAATh BHICTYIUICHHE NTPE3EHTALINEH;

OpU  BBINOJHEHWM YYEOHBIX MPOEKTOB M  HCCIENOBAaHUN  paclpelessiTh
00s13aHHOCTH B TpyMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/ladyaMU, CJIEIUThH 3a
BBLIIIOJIHEHUEM IIIaHA NEHCTBUM, aAeKBaTHO OI€HMBAThL COOCTBEHHBIM BKJIAJd B
JEATEeIIbHOCTh  TPYIIbl, BBICTPAUBATh KOMMYHUKATUBHOE B3aMMOJICHCTBUE,
YUHUTHIBAsE MHEHUE OKPYKAIOLIUX.

K koHuy oOyueHus B 8 kiacce npeMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIMOJI30BaTh MOHITHUSA: Macca U pa3MepPbl MOJIEKYJI, TEMJIOBOE JBUKEHHUE aTOMOB
U MOJICKYJI, arperaTHbI€ COCTOSIHHSI BEIECTBA, KPUCTAIUIMYECKHUE U amMopdHbIe
T€JIa, HACBIIICHHBI W HEHACBHILICHHBIM Iap, BIAXXHOCTh BO3/yXa, TEMIIEPATypa,
BHYTPEHHSISI SHEPTHUsl, TEILIOBOW ABUIATENb, SJIEMEHTAPHBIN JJICKTPUUECKUN 3apsi,
AIEKTPUYECKOE I0JIC, TPOBOAHUKU U JUIIICKTPUKHU, TTOCTOSSHHBIM 3JIEKTPUUYECKUN
TOK, MArHUTHOE TIOJIE;

pasnuyaTh siBJIeHUs (TEIIOBOE PACIIMPEHUE U CKaThe, TeIulonepeaayda, TErniIoBoe
paBHOBECHE, CMAyYMBaHUE, KANMWJUISIPHBIC SIBICHUS, HWCHAPEHHUE, KOHJECHCAIMS,
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IUIaBJ€HUE, KpUCTalu3anus  (OTBepJeBaHME), KHUIIEHUE, Terulonepeaaya
(TemIonpoOBOHOCT, KOHBEKLUS, U3IIy4YEHHUE), AJIEKTPU3ALINS TeN,
B3aUMOJICUCTBHE 3apAJIOB, JEUCTBHS ANEKTPUUYECKOr0 TOKA, KOPOTKOE 3aMbIKAaHUE,
B3aUMOJICVCTBUE MAarHUTOB, J€HCTBUE MArHUTHOTO IMOJISI Ha MPOBOJAHHUK C TOKOM,
AIIEKTPOMArHUTHAs MHAYKIMS) IO OINMCAHUIO WX XapaKTEepHbIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHUX SIBICHUNA B OKPYKaIOIIEM
MUpE, B TOM YHUCJe (PU3NUYECKUE SIBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U
KaWUISIPHBIC SIBJIEHUS B MPUPOJE, KPUCTAUIBI B Ipupojne, usnydenne CoiHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHEra,
AJIEKTPUUECKUE SIBJIIEHUS B arMmocdepe, SJIEKTPUUYECTBO KUBBIX OPraHU3MOB,
MarHuTHoOE 1oJjie 3emiu, Apeld MmoarocoB, pojab MArHUTHOTO MOJIS JUIsl )KMU3HU Ha
3emie, MONSPHOE CHUSHHE, NPU HSTOM IEPEBOJAUTH NPAKTUYECKYHO 3aJady B
y4eOHYI0, BBIACISTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (U3UUECKUX SBJICHUA;
ONKCHIBATh M3YyUYEHHBIE CBOWCTBA Ted M (U3NYECKUE SBICHUS, HCIOIb3YS
(du3nueckue BEIWYMHBI (TeMIlepaTypa, BHYTPEHHSS DJHEpPrus, KOJIUYECTBO
TEIUIOTHI, YJAENIbHAs TEIJIOEMKOCTh BEIIECTBa, yJEJIbHAas TEIIOTa IUIABJICHHUS,
yaelbHasg TEIUJIOTa Mapoo0pa3oBaHUs, YJeibHas TEIUIOTa CrOpaHsl TOIUIMBA,
KO3((PUIIMEHT TMOJE3HOr0 JEWCTBHS TEIJIOBOM MAalIWHBI, OTHOCUTEIbHAs
BJIQXHOCTh BO3AYyXa, DJEKTPUYECKH 3apsii, CHUja TOKa, DJIEKTPUYECKOE
HaIIpSDKEHUE, CONPOTUBIIEHUE MPOBOJHUKA, YACIBHOE COIPOTHUBIICHUE BELIECTBA,
paboTa ¥ MOIIHOCTh 3JEKTPUUECKOIO TOKAa), MpPU OMNHCAHUU IHPAaBUIBHO
TpPakTOBaTh (PU3MUECKUH CMBICI MCHOJIb3YEMBIX BEJIMYMH, OOO3HAYEHHsS U
€IMHULBl (PU3NYECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JAPYTUMHU BEIUYMHAMHU, CTPOUTH I'paUKU H3yYEHHBIX
3aBHUCUMOCTEN (PU3NUECKUX BEIUUYUH;

XapaKTepU30BaTh CBOMCTBA T, (PU3UUYECKUE SIBICHUS U TPOLECCHI, UCIOIB3Ys
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKOW TEOPUU CTPOCHHUS BEUIECTBA,
NPUHIMI CYNEpPIO3UIMKU ToJiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsnaa, 3akoH OMa Ju1s ydacTka 1enu, 3akoH /[xoyna—JIeHna, 3akoH COXpaHeHUs
HHEPruu, IPHU 3TOM JABaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alUCHIBAThH €T0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3NUYECKHE MPOLECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTyallUi NPAKTUKOOPHUEHTHPOBAHHOIO  XapakTepa: BbIABIATh IPUYHHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB C ONOpPOM
Ha 1-2 W3y4eHHBIX CBOMICTBa ()M3MUECKUX SABJICHUH, (PU3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemiath pacu€THble 3a7ayd B 2—3 JEMCTBUS, MCIONB3Yys 3aKOHBI U (DOPMYIIHI,
CBSI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJIOBHS 3a/ladyd
3aMMCBIBATh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK JAHHBIX IS PELICHUS
3a/1aud, BBIOMPATH 3aKOHBI W (POPMYJIBI, HEOOXOAUMBIE Il €€ PpEIICHMUS,
MPOBOJUTH PACUEThl U CPABHUBATH MOJYUYEHHOE 3HAYCHUE (PU3NYECKON BEIMUHUHBI
C U3BECTHBIMU JAHHBIMH;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIM (PU3MUYECKHUX
METO/IOB, HCHOJb3ysl ONHUCAHME UCCIEIOBAHUS, BBIICIATH MPOBEPSEMOE
MPEANoJOKEeHNEe, OLEHNBATh MPABWIBHOCTh MOPSAKA MPOBEIECHUS HCCIIEIOBAHU,
JienaTh BbIBOJBI,
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IPOBOANUTH ONBITBI 1O HAOMIOAECHUIO (PU3NYECKUX SIBICHUNH WM (U3HUYECKUX
CBOMCTB Te€N (KalWJUISIPHBIE SIBJIICHHSA, 3aBUCHMOCTH JABJEHUS BO3JyXa OT €ro
00bEMa, TemrmepaTypbl, CKOPOCTH IIpollecca OCTBHIBAaHMS M HarpeBaHUs MpH
U3Iy4eHUH OT LBETa H3JIydaroumed (Morjionaroneil) MmoBepXHOCTH, CKOPOCTh
UCIIAPEHUsI BOJBI OT TEMIEpPATypbl JKUJIKOCTH M IUIOMIAAM €€ IMOBEPXHOCTH,
ANEKTPU3ALUs TEJI U B3aUMOJCHCTBHUE IIEKTPHUUECKUX 3apsAI0B, B3aUMOJACICTBUE
NOCTOSIHHBIX MarHUTOB, BU3yaJIM3allsl MATHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOTO M0JI HA IMPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHuTa,
CBOMCTBA AJIEKTPOJBUraTENs MOCTOSSHHOTO TOKA): (pOpMynIHpoOBaTh MPOBEPSEMBIE
IPEINOJIOKEHUs, CcOoOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOr0 00OpyI0BaHus,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

BBINOJIHATh MPSMBbIE H3MEPEHUS TEMIIEpaTypbl, OTHOCUTEIbHOW BIIAXXKHOCTH
BO3/lyXa, CUJIbl TOKA, HANPSHKEHMsI C MCIOJB30BAaHUEM aHAJIOTOBBIX NPHUOOPOB U
JAaTYNKOB (PU3UYECKUX BEJIMYMH, CPaBHUBATh PE3YJIbTaThl U3MEPEHUI C YUETOM
3aIaHHOU aOCOIFOTHOM MOTPENTHOCTH;

IIPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOUN (hU3MUECKON BETMUYMHBI OT JAPYroi
C HCHOJB30BAaHUEM MPSIMBIX U3MEPEHUN  (3aBUCUMOCTb  COINPOTHUBIICHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOIAAM TMONEPEYHOr0 CEYECHHS] WU YIEIbHOTO
COMPOTHUBJICHUS BEIIECTBA MPOBOJIHMKA, CHJIbI TOKA, MIAYIIETO Yepe3 MPOBOJIHUK,
OT HanpsDKEHWs] Ha NPOBOJAHUKE, HCCIEJOBAHUE IIOCIEAOBATEIBHOIO H
NApAJJIEIBHOTO  COCIMHEHUN IIPOBOJHUKOB): IIJJAHUPOBATh MCCIIEIOBAaHUE,
cOOMpaTh YCTAaHOBKY M BBINOJHATH U3MEPEHUs, CIEIysl NMPEAJIOKEHHOMY IUIaHy,
(¢uKcHpoBaTh pPe3ybTaThl MOIYYECHHON 3aBUCUMOCTU B BHJIE€ TaOJIHIl U IPaUKOB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

OPOBOAUTH  KOCBEHHbIE  M3MEpPEHHUs  (PU3MYECKMX  BEeIUUYMH  (yHAeiabHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTUBJIEHHE NPOBOAHMKA, paboTa U MOIIHOCTH
3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJHeAysd MpEeMJIOKEHHOW WHCTPYKIMU, W BBIUUCIATH 3HAYEHUE
BEJIMYMHBI,

coONI0aTh MpaBWJa TEXHUKU OE€30MacHOCTH Mpu padore ¢ 1adopaTopHbIM
o0opy10BaHUEM;

XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOPOM Ha MX ONMUCAHUA (B TOM YHCIJIE: CUCTEMA OTOILJIEHUSI JOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEpMETP, BOJBTMETpP, CUETUMK BJIEKTPUUECKOI
SHEPrUH, AIIEKTPOOCBETUTENBbHBIE MPUOOPHI, HarpeBaTelIbHbIE SJEKTPOIPUOOPHI
(mpuMepBbI), NEKTPUUECKHUE MTPETOXPAHUTEIH, FNEKTPOMArHuT, FIEKTPOABUTATENb
MOCTOSTHHOTO TOKa), MCIOJIb3ys 3HAaHUS O CBOMCTBaX (DM3MYECKUX SIBICHUN U
HEe00XoaUMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUUYECKHUE YCTPOWCTBA U U3MEPUTEIbHbIE TPUOOPHI 110
CXeMaM M CXEMaTHMYHbIM pHCYHKaM (KHIKOCTHBIH TEPMOMETp, TEpPMOC,
MICUXPOMETP, TUTPOMETpP, JIBUTaTeilb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOII,
peocTar), COCTaBISATh CXEMbl JJIEKTPUUYECKUX LIETeH C MOCIeI0BaATEeIbHbIM U
napajyiebHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jidyasi YCIOBHbIE O0O3HAYEHUS
DJIEMEHTOB JJIEKTPUUYECKUX LEIIEH;

OPUBOAUTH MPUMEPHl (HAXOAUTh HMHGOPMALMIO O MpUMEpax) MNPAKTUYECKOIrO
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHWM B MOBCEJHEBHOM XU3HMU MJisi OOECIICUECHHMS
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMu W TEXHUUYECKHUMH YCTPOWCTBAMH,
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COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM SKOJOTUYECKOrO TOBEACHHUS B
OKPYXKaIoLIEN Cpeie;

OCYIIECTBJIATh MOUCK MHGOpMaIuu (u3nIecKoro cojepkanus B VHTepHeTre, Ha
OCHOBE MMEIONINXCS 3HAHUN U MYTEM CpPaBHEHUS JOMOJHUTEIbHBIX MCTOYHUKOB
BBIICIIATh MHMOPMAITHIO, KOTOpas SBISETCS MPOTUBOPEYMBON HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJB30BaTh TMPU  BBHIMIOJIHEHUW YYEOHBIX 3alaHUNl  HAYyYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKaHUs, CIPABOUYHbIE MaTEpHallbl, peCypChbl CETH
WUuTepHeT, BianeTb NpuéMaMH KOHCIEKTUPOBAHUS TEKCTa, IMPeoOpa3oBaHUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIC NMUCHbMEHHBIE M KpaTKWE YCTHBIE COOOIEHHUs, 00001mas
UHOOPMAIUIO U3 HECKOJBKUX HCTOYHUKOB (PU3MYECKOrO COJACpNKaHUS, B TOM
yycie MyOJIMYHO MPECTaBISATh Pe3yIbTaThl MPOCKTHOW WIIM HCCIIEN0BATEIBCKON
JEATEIIbBHOCTH, TPU 3TOM TPAMOTHO MCIIOJIb30BATh HW3YYCHHBIA MOHSATUHWHBIN
amnmapar Kypca (GU3UKH, COMPOBOXKIATH BRICTYIICHHUE TTPE3CHTAIINCH;

IIPU BBIMOJHEHUHN YYE€OHBIX MPOEKTOB M HCCIETOBaHUM (DU3NYECKUX IMPOILIECCOB
pacripeniensiTh OOSI3aHHOCTU B TPYyIIle B COOTBETCTBUM C MOCTaBIECHHBIMU
3a/lauaMu, CJICIUTh 3a BBITIOJHEHUEM IUIaHA JIEUCTBUU U KOPPEKTUPOBATH €TO,
aJIcKBaTHO OIEHUBATh COOCTBEHHBIN BKJIAJ B AEATEIbHOCTh IPYIIIIbI, BRICTPAUBATh
KOMMYHUKATUBHOE  B3aWMOJICMCTBUE, TPOSBISAS  TOTOBHOCTH  pa3peliaTh
KOH(DIIUKTBHI.

K xoniy oOyuenust B 9 kjacce npeMeTHbIe pe3yJibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUS: CHUCTEMa OTCYETA, MaTepuajbHas TOYKa, TPACKTOPUS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JABWXKEHUs, jAepopmauus  (ymopyras,
IUIaCTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
neperpy3ku, UEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TENO, LIEHTP TAKECTH TBEPIOTO
Tela, paBHOBECHE, MEXAHMYECKHE KOJeOaHWs M BOJHBI, 3BYK, HMHPPA3BYK U
YJIBTPA3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIAa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJM30PYKOCTh U JANbHO30PKOCTb, CHEKTPhl MCIYCKAaHUS W MOTJIOUICHMs, ajbda,
OeTa- 1 raMMa-U3JIy4eHHs], U30TOIIbI, SJIEPHAsI SHEPTreTUKA;

pasnuyarh ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUHENHOE BUKEHUE,
PaBHOYCKOPEHHOE NPSAMOJIMHEWHOE JABW)KEHHE, CBOOOJHOE MaJeHUE Tell,
PaBHOMEPHOE JBUKEHUE N0 OKPYKHOCTH, B3aUMOJECHCTBUE TEJl, PEAKTUBHOE
JBUKEHUE, KOJIeOaTeNbHOE ABMKEHHUE (3aTyXalOIINE U BbIHYKJICHHBIE KOJICOaHUs),
pPE30HAHC, BOJHOBOE  JBW)KCHHE, OTPaXXEHUE  3ByKa, MPSMOJUHEIHOE
pacrnpocTpaHEHHE, OTPAKEHUE U IPEJOMIICHUE CBETa, II0JHOE BHYTPEHHEE
OTpa)KEHUE CBETA, Pa3JI0KEHUE OEJIOr0 CBETA B CIEKTP U CIOXKEHHUE CIIEKTPAIbHBIX
LBETOB, JUCIEPCHS CBETa, ECTECTBEHHAs paJuOaKTUBHOCTb, BO3HUKHOBEHHE
JMHENYAaTOro CHEKTpa M3JIy4ECHHs) IO ONMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX JTaHHOE (PU3HUECKOe SBICHHUE;

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (DU3MUECKHUX SIBICHUH B OKpYKaIOIIEM
mupe (B TOM uucie (U3MUECKHE SBJICHUS B MPHUPOJAE: MPWIMBBI U OTJIMBBHI,
nBrkeHrne 1uaHeT CoOJHEYHOM CHUCTEMBI, PEaKTHMBHOE JIBHOKEHHE KMBBIX
OpraHU3MOB, BOCHPUSTHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHUE, CEUCMHUYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJIE, OUOIOTrHYECKOe
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NEUCTBUE BUIUMOTO, YIbTPA(QHUOIETOBOTO U PEHTTEHOBCKOIO U3ITyYEHHI,
€CTECTBEHHBII pPaJMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3Jy4eHHE MPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPAJMOAKTUBHBIX HM3IYyYEHUU Ha
OpraHu3M YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/1a4y B YUYEOHYIO,
BBIJIETISITH CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHMUIA;

ONKCHIBATh M3YyUYEHHBIE CBOWCTBA Ted M (U3NYECKUE SBICHUS, HCIOIb3YS
¢usznyeckue BENWYMHBI (CPEAHAS W MTHOBEHHass CKOPOCTh Tena IMpH
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEPEMENIEHUE, ITyTh, YIIIOBAsI CKOPOCTD,
CWJIa TPEeHHs], CUJia YIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOJIHOIO MajeHMUs,
BEC Tela, UMITYJIbC TeJa, UMITYJIbC CHJIbI, MEXaHMUYecKas padoTa U MOIIHOCTD,
MOTEHUIHUAJIBHAS JHEpPrusi Tella, MOJHATOTO HaJl MOBEPXHOCTBIO  3EMIIH,
MOTEHUHUAJIBHAS. DHEPTHsl CKATOM NPYKUHBI, KUHETUYECKAash HSHEpPrus, IOJIHas
MEXaHU4eCcKasl PHEPrus, EPUOJ U YaCTOTa KoJieOaHUM, IJTMHA BOJIHBI, TPOMKOCTb
3ByKa UM BBICOTA TOHA, CKOPOCTh CBETa, MOKA3aTelb MPEJIOMJICHUS Cpeibl), MPHU
ONHMCAHUM MPABHIIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH,
0o0O3HaueHUsT W eAUHUIBl (PU3NYECKUX BEIWYUH, HAXOAUTh (POPMYIIHI,
CBS3BIBAIOLIUE JTAHHYIO (DU3UUECKYIO BEIMYHUHY C IPYTMMU BEITUYMHAMH, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJINYMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SIBICHHUS U IPOLIECCHI, HCIOIb3YS
3aKOH COXpaHEHUs SHEPruH, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHLUII
CYIIEpPIIO3ULIMA CWI, NPUHLHI OTHOCUTENBHOCTH I'amunesi, 3akoHsl HbrOTOHA,
3aKOH COXPaHEHHsI UMITYJIbCa, 3aKOHBI OTPAXKEHMSI U MIPEJIOMIICHUS CBETA, 3aKOHBI
COXpaHEHMs 3apsA0BOI0 M MACCOBOIO YMCEN IPH SACPHBIX PEAKLMIX, IPU ITOM
JlaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3allUCHIBaTh €r0 MAaTEMaTUYECKOE
BBIPAKEHHUE;

OOBACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallUl NPAKTUKOOPHUEHTHPOBAHHOIO  XapakTepa: BbIABIATh IPUYHUHHO-
CJIE/ICTBEHHbBIE CBSI3U, CTPOUTH OOBACHEHHE U3 2—3 JIOTMUECKHUX IIIaroB ¢ OMOPOM
Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBICHHUH, (PU3NUECKUX 3aKOHOB HWIIU
3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJaud (OMUPAIOIIMECSs HAa CUCTEMY W3 2—3 ypaBHEHHH),
UCIIOJIb3Ysl 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKHUE BEIMUYMUHBI: HA OCHOBE
aHalM3a yCIOBUS 3a/layy 3allUChIBaTh KPATKOE YCIIOBUE, BBISIBISATH HEJOCTAIOIIHE
WM W30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOAUMBIC IS
pelIeHMs, MPOBOJANUTH PACYETHI W OLEHHUBATh PEATUCTUYHOCTH IOJYYEHHOIO
3Ha4YeHUs] PU3NUECKON BEIUUNHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOLIM (PU3NYECKUX
METOJIOB, MWCIOJB3ysl OINHWCAHME HCCIEIOBAHUS, BBIICIATH MPOBEPSEMOE
IIPEAIOJIOKEHNE, OLUEHNBATH MPABWIBHOCTD MOPAAKA MPOBEACHUS MCCIECI0BAHU,
JIeN1aTh BbIBOJIbI, MHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOACHUN U OIBITOB;
MPOBOJUTH OMNBITHl MO HAOMIOAEHUIO (U3UYECKUX SIBICHUA WM (PU3NYECKUX
CBOMCTB Ten (M3ydueHHe BTOpOro 3akoHa HbroTOHa, 3aKOHA COXpaHEHMsI YHEPTUH,
3aBUCUMOCTh Tepuojia KojeOaHWil TPYKMHHOTO MasiTHUKa OT MacChl Ipy3a M
HKECTKOCTU TMPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYAbl MaJlbIX KOJIeOaHUH,
NPSIMOJIMHEMHOE paclpoOCTpaHEHUE CBETa, pa3jioKeHHe Oeoro CBeTa B CHEKTP,
U3y4YeHUE CBOMCTB M300pa)K€HUSI B IUIOCKOM 3€pKajie M CBOWCTB HM300pakKeHUs
npeaMera B coOuparomied JHMH3€e, HaONI0JeHHWE CIUIOMIHBIX M JIMHEeHYaThIX
CHEKTPOB H3JIyUYEHHUs): CaMOCTOSITEIbHO COOMpPATh YCTAaHOBKY M3 HM30BITOUHOTO
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Habopa 000pyI0BaHMsI, OUCHIBAThH XOJ] ONbITA U €r0 Pe3yibTaThl, (HOPMYyIUPOBAThH
BEIBOJIBL;

IPOBOANUTH MIPU HEOOXOIUMOCTU CEPUIO MPSMBIX U3MEPEHUI, ONPEACIsisi CpeaHee
3HAYCHUE U3MEPSIEMO BeNWYUHBI ((POKYCHOE PACCTOSTHUE COOMpAIOIIEH JUH3bI),
000CHOBBIBaTh BHIOOD CIIOC00a M3MEPEHUS (M3MEPUTEITHLHOTO MPUOOopa);
OPOBOAUTH  HCCIEAOBAaHWE  3aBUCUMOCTEH  (U3MYECKUX  BEIUYMH  C
UCIIOJIb30BAaHUEM TIPSMBIX H3MEpPEHUH (3aBUCUMOCTh NYTH OT BpPEMEHH MpHU
PAaBHOYCKOPEHHOM JIBIDKEHMHM 0€3 HadyallbHOM CKOpPOCTH, Iepuojaa KoyieOaHuin
MaTEMaTUYECKOr0 MAsITHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKCHHS CBETa
OT yria MaJeHWs M yria NpeJIoOMJICHUS OT yrja MajJeHus): IJIaHUPOBATh
UCCJIEIOBAHNUE, CAMOCTOATENIbHO COOMPATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIYYCeHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BHUAEC TaOMUIl U TpadUKOB,
JieaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIE HU3MEPEHHS (PU3NYECKUX BEIMYUH (CPEIHSISE CKOPOCTh M
YCKOPEHHE Tela NpU PABHOYCKOPEHHOM JIBHJKEHHH, YCKOPEHUE CBOOOJIHOTO
nmajeHusl, IKECTKOCTh  TMPYXKHHBI, KOIDPHUIIMEHT TPEHUS  CKOJBKEHUS,
MexaHudeckas paboTa M  MOIIHOCTh, 4YacToTa M NEpUOJ  KosieOaHui
MaTEMaTUYECKOr0 M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJia coOuparomeit
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  IIAHUpPOBaTh  W3MEPEHHs,  COOHMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIEAYS MPEIIIOKEHHOM
WHCTPYKIIUH, BBIUMCISATH 3HAUYCHHE BEJIMYMHBI W aHAJIM3UPOBATh MOJYYCHHbBIE
pe3yJIbTaThl ¢ YUYETOM 3a/1aHHOM MOTPEIIHOCTH U3MEPEHNUN;

coOnoaTh MpaBuia TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1abopaTOPHBIM
000opy1I0BaHUEM;

pas3nnyaTh OCHOBHBIE MIPU3HAKN M3YUYEHHBIX (U3MUECKUX MOJIENeH: MaTepualibHas
TOYKa, a0COJIOTHO TBEPAOE TEJO, TOUYCHUHBIA UCTOUYHUK CBETA, JIy4, TOHKAs JIMH3A,
IJIaHeTapHasi MOJIEIb aTOMa, HYKJIOHHAs! MOJIeJIhb aTOMHOTO SJIpa;
XapaKTEePU30BaTh TPHUHITUILI JEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB C ONOPOM Ha HMX ONUCaHUA (B TOM 4YHUCJE: CHUIAOMETP, JATUUKHU
MOJIOKEHUS, PACCTOSIHUSL M YCKOPEHMs, pakeTa, 53XO0JIOT, OYKH, IEPHUCKOIL,
doToanmapaT, ONTHUYECKUE CBETOBOJBI, CHEKTPOCKOM, JO3UMETp, Kamepa
Bunbcona), wucmonb3ys 3HaHUS O CBOMCTBaX (u3Mueckux SIBJICHUA U
HEe00XoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH W3YUYCHHBIX TEXHUUYECKHX
YCTPOMCTB, H3MEPUTEIbHBIX MNPUOOPOB U TEXHOJOTMYECKUX THPOIECCOB IMpHU
pelieHny y4eOHO-PAaKTUYECKUX 3a7ady, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoiei JIH3E;

MPUBOAUTH TPUMEPHl (HAXOAUTh MHPOPMAIMIO O TpUMEPaX) MPAKTUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUN B MOBCEAHEBHOM KHU3HU AJi1 0OecreyeHUs
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMH W TEXHUUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM SKOJOTUYECKOrO TOBEACHHUS B
OKPYKAIOIIEU CPELE;

OCYUIECTBJISATh TMOUCK HH(OpManuu Quznyeckoro conaepxkaHusi B HHTepHere,
CaMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoC, HAXOJUTh MYTH OINpPEACIICHUS
JIOCTOBEPHOCTH TIOJIydeHHOM HH(OpMAIIMM Ha OCHOBE HMEIOUIUXCS 3HAHUWA U
JIOTIOJTHUTEIHHBIX HCTOYHUKOB;

WCIIOJIb30BAaTh TIPU  BBITIOJIHEHUH YYE€OHBIX 3aJaHU  HAay4YHO-TIOMYJISIPHYIO
auTepaTypy (pU3MUEeCKOro cojaep)kaHus, CIPaBOYHBbIE MaTepUalbl, PeCypChl CETH
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WUuTepHeT, BianeTb NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3faBaTh COOCTBEHHBIE THCHMEHHBIE UM YCTHBIE COOOIIECHUS Ha OCHOBE

uHGOpPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COACpKaHUs, MyOIMUHO
IPECTaBISTh PE3yabTaThl MPOCKTHOW WM MCCIEA0BATEIbCKONW JAEATEIbHOCTH,
IPY 3TOM TPaMOTHO UCIOJIb30BaTh N3YYEHHBIN MOHATUHHBIN anmapaT U3y4aeMoro
pasgena (U3UKM M CONPOBOXKAATH BBICTYIUICHHE TpE3eHTalued ¢ Yy4EToMm
0CcOOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.

9 knacc

[IpenmeTHBICE  pe3yabTaThl  JOJKHBI ~ OTpaxaTh CPOPMUPOBAHHOCTH Yy
00y4arouXxcs YMEHHIA:
—MHCIOJIb30BaTh MOHATHUA: CUCTEMa OTCU€Ta, MaTepualdbHas TOYKa, TPACKTOPHS,
OTHOCHUTEIBHOCTh ~ MEXaHWYECKOTO  JBWXKEHUs,  aedopmamus  (ympyras,
MJIacTUYecKasi), TpPEHHUE, I[EHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh U
Neperpy3Ku; LHEHTP TAKECTU; aOCOITIOTHO TBEPAOE TEJO, LIEHTP TAKECTU TBEPIOTO
Tella, PaBHOBECHE, MEXaHHMYECKHE KoJieOaHMs W BOJHBI, 3BYK, HH(pa3ByK u
yIBTPA3BYK; 3JEKTPOMArHUTHBIEC BOJIHBI, IIKajda 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JTAIIbHO30PKOCTh, CIIEKTPhI UCITYCKAaHUS U TOTJIONIESHUS; anbda -,
0eTa - ¥ raMMa — U3 Iy4YeHHUs], U30TOIIbI, SIIEpHAs YHEPTeTHKA;
—paznuuarh ABJICHUS (PaBHOMEpPHOE M HEPABHOMEPHOE IMPSMOJUHEHHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHHE, CBOOOJHOE IajeHUE
T€J, PABHOMEPHOE JBIKEHHUE MO OKPYKHOCTH, B3aMMOJICHCTBUE TEJ, pEaKTUBHOE
JBIDKCHUE, KOJeOaTeIbHOE ABMYKEHHE (3aTyXalOIUe U BBIHYXKJECHHbBIE KOJICOaHuUs),
PE30HAHC, BOJIHOBOE JIBUXKEHUE, OTPAKEHUE 3BYKa, AJICKTPOMAarHUTHASL MHIYKIIUS,
NPSIMOJIMHEMHOE PaCIpPOCTPaHEHUE, OTPAKEHUE U TPEJIOMIICHHE CBETa, MOJHOE
BHYTPEHHEE OTPaXKCHUE CBETA, Pa3JI0KEHHE OEJIOro CBETa B CIEKTP M CIOXKEHUE
CIIEKTPAJIbHBIX  IIBETOB, €CTECTBEHHAs] PaJMOAKTUBHOCTh, BO3HHUKHOBEHHUE
JMHEWYATOro CHEKTpa U3JIYyYEHHUs) MO OMHCAHUIO0 MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JICMOHCTPUPYIOIINUX JaHHOE (DU3NUECKOE SIBJICHHUC;
—pacro3HaBaTh NPOSBJICHUE M3YUYCHHBIX (DM3WYECKUX SIBJICHUM B OKPYKAIOIIEM
Mupe (B TOM umcie (U3UYCCKHE SBICHHUS B TMPUPOAC: TNPHUIUBBI U OTJIUBHI,
nBuxkeHre 1uiaHeT COJHEYHOM CHUCTEMbl, PEAKTUBHOE JIBUKECHHE JKUBBIX
OPraHU3MOB, BOCHPUSITUE 3BYKOB >KMUBOTHBIMM, 3E€MJICTPSICEHHE, CEHCMHUYECKHUE
BOJIHBI, I[yHAMH, X0, IIBETa TEJI, ONTHYCCKUE SIBJICHUS B IIPUPOJIC, OMOIOTHIECKOE
JNEeUCTBUE BUIUMOIO, YIBTPA(PUOIETOBOTO M PEHTIEHOBCKOTO M3Iy4YCHUH;
€CTEeCTBEHHBIN paJUOAKTUBHBIA (POH, KOCMHYECKHUE JIy4Yd, paTdO0aKTUBHOE
W3JIydeHUE TPUPOJHBIX MHUHEPAJIOB; JCHCTBUE PAJMOAKTUBHBIX H3Iy4CHUN Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3ajady B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA / MpU3HAKU (PU3UYECKUX SIBIICHUM;
—OIKUChIBaTh HU3YYEHHBIE CBOWCTBA Tel W (U3WUYECKUE SBJICHHS, HCIOJIb3Ys
dbuznyeckrue BeTUYUHBI (CpeIHsIi W MIHOBEHHass CKOPOCTh Tella TIpHu
HEPAaBHOMEPHOM JIBUKEHUHU, YCKOPEHUE, MEpPEMENIEHUE, MyTh, YIIIOBAasI CKOPOCTD,
CWJIa TPEHHsI, CHJia YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOJHOTO MaJeHUS,
BEC Tejla, UMITYJIbC TeJla, UMITYJIhC CHJIbI, MEXaHW4YecKas paboTa W MOIIHOCTH,
MOTEHIIMAJIbHAsl JHEpPrus Teja, MOJHSATOrO HaJ IOBEPXHOCTHIO  3E€MIIH,
MOTEHUIUAJIbHASL HHEPTHsl CXKATOM NPYKUHBI, KUHETUYECKAass SHEprus, MOIHas
MEXaHHUYECKas SHEPIus, IEPHUO U YacToTa KojaeOaHuM, JJIMHA BOJIHBI, TPOMKOCTb
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3ByKa M BBICOTAa TOHA, CKOPOCTh CBETA, MOKa3aTeslb MPEIOMJICHHS CpElbl); MpHU
OMHMCAHWH TPABWIHHO TPAKTOBATh (YM3MYECKUN CMBICI HCIIONB3yEMbIX BEIUYMH,
00O3HAUYEHUS W EOUHUIBl (U3NYECKUX BEJIWYMH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOIIUE JTAHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMHU BEIUYUHAMH, CTPOUTH
rpauKu U3yYEHHBIX 3aBUCUMOCTEH (PM3HUECKUX BEJTNINH;

—XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKHUE SBICHUS U MPOIECCHI, UCTIOIB3Ys
3aKOH COXpaHEHHWs] OSHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI
CYNEpIIO3ULIMA CHJI, TMPUHILUIN OTHOCUTENbHOCTH ['anmuiesi, 3axkoHbl HpioTOHA,
3aKOH COXPAaHEHHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEJIOMIICHUSI CBETA, 3aKOHBI
COXpaHEHUs 3aps0BOI0 U MACCOBOIO YHCEN MPU SAEPHBIX PEAKIUSIX; IPU ITOM
JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCBhIBaTh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

—OOBIICHATH (PU3MUYECKHE MPOIIECCHl M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallUl TPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbIABIATH MPUYUHHO-
CJICICTBCHHBIC CBSI3H, CTPOUTH OOBSICHEHNE U3 2 — 3 JTOTHYECKUX IIAaroB C OMOPOi
Ha 2 — 3 W3y4YEHHBIX CBOMCTBA (PM3MUECKUX SIBICHUH, (PU3NYECKHX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

—pelath pacy€THbIC 3a7a4u (OMUpaloIIUecss Ha CUCTeMY U3 2 — 3 ypaBHEHHIN),
UCTIONB3YS 3aKOHBI B (POPMYJIBI, CBA3BIBAIONINE (DU3HUECKHE BETUYUHBI: HA OCHOBE
aHallM3a yCIIOBUS 3a7aud 3allMChIBAaTh KPATKOE YCIOBHE, BBISIBIATH HEAOCTAIOIIHNE
WM U30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOAUMBIC IS
pelieHusi, MPOBOAUTH PACUYEThl U OICHUBATH PEATUCTUYHOCTH IOJIYYEHHOIO
3HauYeHUA (PU3NYECKON BEITUUUHBL;

—pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU (PUINIECKUX
METOJIOB; ~HUCHOJB3ysl ONHMCAHWE HWCCIENOBaHUS, BBIIEIATh IPOBEPSIEMOE
MPEANOJIOKEHNE, OIEHUBATh MPABWIBHOCTh MOPSIKA MPOBEICHUS HCCICIOBAHUS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHHUI U OIBITOB;
—IPOBOANTH OMBITHl MO HAOMIOACHUIO (PU3NYECKUX SBICHUA WM (U3HUECKUX
CBOMCTB Ten (M3yueHUe BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS! YHEPTHH,
3aBHCHUMOCTH TIEpHOAa KOJIeOaHWH TPYKMHHOTO MasTHHKA OT MacChl Tpy3a H
KECTKOCTU TPYXKUHBI W HE3aBUCHMOCTh OT AaMIUIUTYIbl MallbIX KoJeOaHui;
NPSIMOJIMHEMHOE PAaCTpPOCTPAaHEHHE CBETa, Pa3lIOKeHHE OEeNoro CBeTa B CIEKTD;
W3yYeHHUE CBOWMCTB M300paXCHHsI B IUIOCKOM 3€pKalie M CBOMCTB HM300paKeHUS
npeaMeTa B coOuparomied JuH3e; HAOJMI0JEHHWE CIUIONMIHBIX U JIMHEHYaThIX
CIEKTPOB HM3JIYYCHHS): CaAMOCTOATEILHO COOMpaTh YCTAHOBKY W3 M30BITOYHOTO
Habopa 000pyI0BaHUs; OMMCHIBATH X0/l OTIBITA U €T0 Pe3yJIbTaThl, (POPMYIHPOBATH
BBIBOJIBL;

—IpPOBOAUTh MpPU HEOOXOJUMOCTH CEPUI0 MPSMBIX HM3MEPEHUH, OIpenesss
CpellHee 3HaueHue H3MepsieMOl BeIMUYMHBI ((DOKYCHOE PACCTOSTHUE COOMpAIOIICH
JIMH3BI); 00OCHOBBIBATh BHIOOP CITOCO0A M3MEPEHHUSI / U3MEPHUTEIBHOTO MPUO0Pa;
—IMpOBOANTh  HMCCIEAOBAaHWE  3aBUCUMOCTEH  (PU3MYECKUX  BEIMYUH  C
WCITOJIb30BAaHUEM TPSAMBIX HM3MEPECHHH (3aBUCHMOCTh IYTH OT BPEMCHH IPH
PaBHOYCKOPEHHOM JBI)KCHHM 0€3 HavYalbHOW CKOPOCTH; TepHoAa KoJeOaHui
MaTEeMaTHYECKOTO MasTHHKA OT JJIUHBI HUTH; 3aBUCUMOCTU YyIJIa OTPaXEHHUS OT
yria TaJeHHs): IUIAHUPOBAaTh HCCIENOBAaHUE, CaMOCTOSTENIbHO COOMpaTh
YCTaHOBKY, (UKCHPOBATh PE3YJbTAThl TMOTYYCHHOH 3aBHCHUMOCTH (PHU3NIECKUX
BeIMYMH B BHUAEC Tabiuil W TpauKoB, 1enaTh BBIBOABI IO pe3yjibTaTam
WCCJIeIOBAHNUS,
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—IIPOBOANTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIMYUH (CPEIHAS CKOPOCTh U
YCKOpEHHUE Tella MpH PaBHOYCKOPEHHOM JBUKEHHH, YCKOpEHHE CBOOOIHOIO
najieHus, KECTKOCTb  MPYXKUHBL, KOA((UUIUEHT TpPEeHUs  CKOJBXKEHUS,
MeXaHu4yeckas paboTa W  MOIIHOCTh, YacToTa U TMepHoj  KojeOaHui
MaTE€MaTUYeCKOro M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJIa coOMparomeit
JUH3bI,  PaJAMOAaKTUBHBIA  (OH):  IJIAHUPOBATh  M3MEpPEHHs;  CcOOMpaTh
HKCIIEPUMEHTAJIBbHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHHUS, CIEAYS MPEIIIOKEHHOM
UHCTPYKIMYU; BBIUMCIATh 3HAUYEHUE BEIMYMHBI U AHAIW3HPOBATh IOIYYEHHbIE
Pe3yJIbTaThl ¢ YUETOM 3a/1aHHOM MOTPEIIHOCTH U3MEPEHNUN;

—pa3nuyaTh OCHOBHBIE NPHU3HAKM  M3YyYEHHBIX  (U3NYECKUX  MOJEIEH:
MaTepuagbHas TOuKa, aDCOIIOTHO TBEPJOE TEJIO, TOUCYHBIM UCTOUYHUK CBETA, Y4,
TOHKas JINH34, IUIaHETapHasi MOJEJIb aTOMa, HYKJIOHHAsi MOJIEJIb aTOMHOTO S/1pa;
—XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHHUECKHUX
YCTPOMCTB C ONOpPOM HAa MX omucaHus (B TOM YHUCIE: CIHUJIOMETP, JATUYUKU
MOJIOXKEHUS, PACCTOSIHUS M YCKOPEHHMs, pakera, 3XO0JIOT, OYKH, IEPUCKOIL,
doToanmapar, ONTHUYECKUE CBETOBOJBI, CIEKTPOCKOMN, JO3UMETpP, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBaX (DU3UYECKUX SABICHUN U
HEe00X0aUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

—Cco0JII01aTh TMpaBUiia TEXHUKUM O€30MacHOCTH MpU paboTe ¢ JadopaTOPHBIM
o0opyI0BaHUEM;

—MHCIIOJIb30BaTh CXEMbl M CXEMATHUYECKHE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIbHBIX MNPUOOPOB U TEXHOJOTMYECKUX IMPOIECCOB IMpPU
pelieHnn Yy4eOHO-NPAaKTUYECKUX 3aJad; ONTHUYECKUE CXEMbl ISl MOCTPOCHHUS
N300pakeHU B MJIOCKOM 3epKajie U coOMparomien J1H3E;

—IPUBOJUTH NMPUMEPHI / HAXOAUTh MHPOPMALUIO O MpUMEpax MPaKTHUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUU B MOBCEJAHEBHOM KU3HU JJIsl 0OecTIeUeHUs
0e30MacHOCTH NpU OOpallleHuu ¢ NpubopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3KOJOTMYECKOrO TOBEACHHUS B
OKPYKaIOIIEH CpeIE;

—OCYILECTBIIATh MOUCK HMHPOpMALMK (PU3HUECKOTO COJAEpKAHHUSI B CETH
HNHTepHET, caMOCTOSTENIbHO (POPMYNHpYsl MOUCKOBBIM 3aMpoC, HAXOAUTh MYTH
OINpEENeHHs] JOCTOBEPHOCTH MOJIYYeHHOW MH(GOPMAIMM HA OCHOBE MMEOUIUXCS
3HAHWI U TOTIOJHUTENBHBIX UCTOUYHUKOB;

—MHCIOJIb30BaTh IPHU BHINOJHEHUH Y4YEOHBIX 3aJaHUIl HAyyHO — MOMYJISPHYIO
auTepaTypy (pU3MUECKOro cojep)kKaHus, CIpPaBOYHBIE MaTepUalbl, PeCypChl CETH
WuTepHer; Bianerp npuéMaMyd KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

—Cco3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
uH(OpPMAIUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJEPIKaHUS, MyOJIUIHO
IPEACTABIIATh PE3YJNbTATHl MPOEKTHOM WM HMCCIEI0BAaTEIbCKON JIESITEIbHOCTH;
IIPY 3TOM I'PaMOTHO HCIOJIb30BaTh U3YYECHHBIN MOHATUMHBIN anmnapar u3y4aemMoro
pazznena (U3MKM M CONPOBOXKAATH BBICTYIUIEHHWE TMpE3eHTaluel ¢ y4éToM
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.

Bbmycxnuk OCHOBHOU WKOJIbl Hayuumcsa:

—Cc00J1I0/1aTh MpaBuiia 0€30MaCHOCTH U OXPaHbl TpyAa Npu padboTe ¢ y4eOHBIM U
71a60paTOPHBIM 000PYIOBAHUEM;
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—IIOHUMATh CMBICI OCHOBHBIX (DU3UYECKUX TEPMHUHOB: (PU3HUECKOE TEIO,
duznyeckoe sBieHuE, PU3NYECcKas BEIUUUHA, €AUHUIIBI H3MEPEHHUS,;
—pacmo3HaBaTh NpoOJIEMBbl, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIU (PUINIECKHUX
METOJIOB; AHAJU3UPOBATh OTHEJIbHBIE J3Talbl MPOBEICHUS HCCIEIOBAHUNA U
MHTEPHPETUPOBATH PE3YyJIbTaThl HAOIIOIEHUN U ONBITOB;

—CTaBUTh OMNBITHI IO HCCIECIOBAHUIO (PU3NYECKUX SBICHUM WM (U3HMUECKUX
CBOMCTB T 0€3 MCMOJB30BaHUA MPSIMBIX U3MEPEHUN; TPU 3TOM (HOpMYITHpPOBATH
npobiemy/3agady  y4eOHOro  SKCIEpUMEHTa; coOupaTh  YCTaHOBKY W3
MPEI0KEHHOTO 000PYI0BaHUS; POBOAUTDH OMBIT U (POPMYIUPOBATH BHIBOJIBI.
Ilpumeuanue. Ilpyu  TpoBeACHUM  HUCCIEAOBAHMUS  (DUBMYECKUX  SIBICHHM
U3MEpUTENbHbIE TMPUOOPHI HUCIHOJIB3YIOTCA JIMIIb KaK JaTYUKH HU3MEpPEHUs
bu3MYecKuX BEJIMYMH. 3aKMCH MOKa3aHUN MPSMBIX U3MEPEHUI B 3TOM Cilydyae He
TpedyeTcs.

—IIOHUMATh POJIb HKCIIEPUMEHTA B MOJYYECHUU HAYy4YHOU MHPOpMALINH;
—IPOBOANTH MpPSIMbIE U3MEPEHUS (PU3UYECKUX BEIUYMH: BPEMS, PACCTOSHUE,
Macca Tena, 0o0beM, Cuja, TeMIleparypa, aTMOC(EpHOE IaBJIEHUE, BIAKHOCTh
BO3/yXa, HAIpsDKEHUE, CUJla TOKa, pagualuoHHbIM (OoH (C HCIOJIB30BAHUEM
J03UMETpa); MpU OSTOM BbIOMPATh ONTUMAIbHBIA CHOCOO HW3MEPEHHS U
MCIIOJIB30BaTh MTPOCTENIINE METObI OLIEHKH ITOTPEIIHOCTEN N3MEPEHUN.
Ilpumeuanue. Jlrobass ydeOHas mporpamMma JOJKHA OOECIEeUHMBaATh OBJIAJICHUE
IPSIMBIMU U3MEPEHUSIMU BCEX TEPEUUCICHHBIX (PU3NYECKUX BETUUHH.
—IpPOBOAUTh  HCCIEAOBAHHWE  3aBUCUMOCTEH  (PU3MYECKMX  BEJIMYMH  C
UCIIOJIb30BAaHUEM TPAMBIX HM3MEPEHHUI: IPU 3TOM KOHCTPYHUPOBAaTh YCTaHOBKY,
(¢ukcHpoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTU (DU3NYECKUX BEJIMYUH B
BUJI€ TaOnMIl U rpauKOB, A€JaTh BBIBOBI IO PE3yJIbTaTaM HCCIIEAOBAHNUS;
—IIPOBOANTh KOCBEHHbBIE H3MEPEHMsI (PU3NYECKUX BEJIWYUH: MPU BHIIOJHEHUU
U3MEPEHUI COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIYys MHPEIOKEHHON
WHCTPYKIMHM, BBIUYMCISATh 3HAUYECHHE BEJIWYMHBI M AHAIU3UPOBATH IOJYYEHHBIE
pEe3yJIbTAThI C YYETOM 3aJaHHOW TOYHOCTH U3MEPEHHUI;

—aHaJM3UPOBATh CUTYAllUU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B
HUX TPOSBICHUE W3YUYEHHBIX (PU3NYECKUX SIBJICHUW WM 3aKOHOMEPHOCTEH H
MPUMEHSATH UMEIOIINECS 3HAHUS ISl UX OOBSICHEHHUS;

—IIOHUMATh MPUHUUIIBI IEUCTBUS MalIUuH, NPUOOPOB U TEXHUYECKUX YCTPOICTB,
yCIIOBUS MX O€30MaCHOT0 UCMOIb30BaHUS B IOBCETHEBHOM KU3HU;
—MHCIOJIb30BaTh MPU BBINOJHEHMH YYEOHBIX 337ady HAyYHO-MOMYJISPHYIO
JAUTEepaTypy O (U3MUECKUX SBJICHUSX, CIPABOYHBIE MaTepHalibl, PECypChl
HNuTepher.

Bbmycmum noJiydum 603MONCHOCH b HAYUUMDBCA:

—OCO3HaBaTh IIEHHOCTh HAYYHBIX HCCIIEIOBaHHM, pojib (PU3MKU B pacUIMpPEHUU
MPEICTABICHUN 00 OKpPY>KAIOIIIEM MUPE U €€ BKJIAJl B YIYUIICHHE KaUeCTBa )KU3HU;
—MWCIOJb30BaTh MPHUEMbl MOCTPOEHUA (UIUYECKUX MOJENei, IMOUCKa U
(bOpMYIMPOBKU JTOKA3aTENbCTB BBIABUHYTHIX TUIOTE3 M TEOPETUUYECKUX BBIBOJOB
Ha OCHOBE SMITUPUYECKU YCTAHOBJICHHBIX (PAKTOB;

—CpaBHUBAaTh TOYHOCTb H3MEPEHHS (PUINYECKUX BEIUYMH 10 BEIUYMHE HX
OTHOCHUTENBHON MOTPENTHOCTH IPU NPOBEACHUY MPSAMBIX U3MEPEHUM;
—CaMOCTOSITEIILHO  NPOBOJAUTH KOCBEHHBIE HW3MEPEHUs UM HCCIENOBaHUSA
(Gu3nyecKuX BEJIMYMH C HCIOJIb30BAaHUEM PA3IUYHBIX CIOCOOOB HU3MEPEHHUS
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bu3MYeCKUX BEIMYUH, BBIOMPATh CPEACTBA M3MEPEHHSI C Y4ETOM HEOOXOIUMOM
TOYHOCTH HM3MEPEHHUI, 000CHOBBIBATH BBHIOOpP CHOCO0a M3MEPEHHS, aJICKBATHOTO
MOCTABJICHHOW 3a/ade, TMPOBOAWTH OIEHKY JIOCTOBEPHOCTH TMOJYYCHHBIX
pe3yIbTaToB;

—BOCIPUHUMATH HHPOPMAITUIO (PU3UIECKOTO COMCPKAHUS B HAYYHO-TIOMYJISIPHON
JUTEpAType W CPEICTBaX MAacCOoBOM WHGOPMAINKN, KPUTUYECKH OIICHUBATH
MOJy4YEeHHYI0 HH(OPMALIMIO, AaHATTU3UPYA €€ COJCp>KaHUe U JaHHbIe 00 UCTOYHHUKE
uHpopMarnuy;

—Co3/aBaTh COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIC COOOIICHHS O (DU3MUECKHUX
SBIICHUSIX Ha OCHOBE HECKOJBKHX HMCTOYHHKOB HH(OpMAIUH, COIMPOBOXKIATH
BBICTYIUICHHE TIPE3CHTAIMECH, YYUTHIBAasi OCOOCHHOCTH ayTUTOPUH CBEPCTHUKOB.

Mexanuueckue aenenusn. Boinycknuk nayuumces:

—pacno3HaBaTh MEXaHUYECKHE SIBICHHUS U OOBSCHATH Ha OCHOBE HMEIOLIUXCS
3HAHUM OCHOBHBIC CBOMCTBAa WJIM YCJIOBUS MPOTECKAHHUS ITUX SBICHUM:
PaBHOMEPHOE M HEPABHOMEPHOE JBWKEHHE, PABHOMEPHOE W PABHOYCKOPEHHOE
MPSAMOJIMHEWHOE  JIBUKECHHUE, OTHOCUTEIBHOCTh MEXaHUYECKOTO JBHXKECHUS,
CBOOO/IHOE TAJICHUE TEJ, PAaBHOMEPHOE IBIXKEHUE MO OKPY>XHOCTH, HHEPIUS,
B3aUMOJCUCTBUE TEJ, PEAKTUBHOEC JBWKCHUE, MEpefaya AaBICHUS TBEPIbIMU
TeJaMM, S>KUJIKOCTSIMU M Ta3aMu, aTMoc(epHO€ [daBjcHUE, IUJIaBaHUE Tel,
pPaBHOBECHE TBEPABIX TEJ, MMEIOIIMX 3aKPEIJICHHYI0 OChb  BpallleHUS,
KoJiebaTenbHOe IBUKEHUE, PE30HAHC, BOJTHOBOE JBUKEHUE (3BYK);

—OIUCHIBATh U3YYECHHBIC CBOWCTBA TEJI W MEXAHUYECKUE SIBJICHHUS, HCIOJIb3Ys
bu3nueckue BEIMYUHBI: TYyTh, IMEpPEMENICHUE, CKOPOCTh, YCKOPEHHUE, MEepUOj
oOpalieHusi, macca Tella, IUIOTHOCTh BEIECTBA, cuja (Cwiia TSKECTH, Cuja
YOPYTrOCTH, CUJIa TPEHUA), IABICHHE, MMITYJIbC TEJld, KUHETHYECKas SHEprus,
MOTEHIMAIbHAS PHEPTrUsl, MEXaHHueckasi paboTa, MexaHuueckas MomHocTh, KI1]]
MIPU COBEPIICHUU Pa0OThI C UCIIOIL30BaHUEM MTPOCTOTO MEXaHU3Ma, CHJIa TPEHUS,
aMIUIMTyAa, TEepPUOJ M 4YacToTa KojeOaHWl, JJIMHA BOJHBI U CKOPOCTh €€
pacrpoCTpaHEHHUs; MPU ONHCAHUU MPABUILHO TPAKTOBATH (DU3UYECKHUI CMBICI
UCIIOJB3YEMbIX BEJIIMYMH, WX OOO3HAYCHUS W E€IUHUIIBI U3MEPEHUs, HAXOAUTh
dbopMyIbl, CBSI3bIBAIOIIME JAHHYIO (PU3MYECKYI0 BEIMYMHY C JPYTUMHU
BEJIMYMHAMHU, BEIYUCIISITh 3HaUCHUE (PU3UUECKON BEIIMUUHBL;

—aHaJIM3UPOBATh CBOWCTBA TEJI, MEXaHUUYECKHUE SIBJICHUS U MTPOLECCHI, UCTIOJIb3YS
bu3MYecKue 3aKOHbBI: 3aKOH COXPAHEHHS YHEPTUH, 3aKOH BCEMHPHOTO TATOTCHMSI,
MPUHITUI CYTIEPIO3UIIMU CUIT (HAXOXKeHUEe paBHoencTBYytomen cuibl), [, I u 111
3akOHbl HBbIOTOHA, 3aKOH COXpaHEHWs HMMITYyJibca, 3aKOH ['yka, 3axkoH Ilackaus,
3aK0H ApxuMena; pu 3TOM pa3inuvaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M €T0
MaTEMATUYECKOE BbIPAKECHHUE;

—pasnu4yaTh ~ OCHOBHBIC TPHU3HAKKM  M3YYCHHBIX  (U3MYECKUX  MOJEIEH:
MaTepuagbHas TOYKA, MHEPUUAIbHAA CUCTEMA OTCUETA;

—pelaTh 3a/1aud, UCIONb3ysl (U3UYECKUE 3aKOHBI (3aKOH COXPaHEHMsI SHEPIuH,
3aKOH BCEMHUPHOI'O TArOTeHHUs, npuHUMn cyrnepnosuuuu cui, I, II u III 3axkonsl
HproToHa, 3ak0H COXpaHEHHs MMITyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena) u Gopmyiibl, CBA3bIBatOUIUE (HU3MUECKUE BETUYUHBI (ITyTh, CKOPOCTD,
YCKOpE€HHUE, Macca Teja, IJIOTHOCTh BEUIECTBA, CUJA, JIABJICHUE, MUMIYJIbC TEIa,
KMHETHYECKas DJHEpPrus, TMOTEHIUadbHAs »JHEPrus, MexaHudeckas pabora,
MexaHu4eckass MomHocTh, KII/[ nmpocTtoro Mexannsma, cuiia TpEHUS CKOJIbKEHMUS,
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KO3 PUIIMEHT TpeHUs, aMIUIUTYAQ, IEPUO U YacToTa KoJieOaHUH, AJIMHA BOJHBI U
CKOPOCTb €€ PacIpOCTPAHEHHsI): HA OCHOBE aHAJM3a YCJIOBHS 3aJa4M 3alHChIBATh
KpaTKOE YCIOBHUE, BBIACHATh (PU3NYECKHE BEIMYMHBI, 3aKOHBI U (OPMYIIHI,
HEOOXOJMMBIE ISl €€ PEIlIeHUs, MPOBOJAUTH PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJy4YEHHOTO 3HaUCHUs (PU3HUECKON BEITUYUHBI.

BblnyCKHllK noiydium 603MONCHOCHb HAYUUMbCA?

—MHCIIOJIb30BAaTh 3HAHUS O MEXAHMYECKHUX SBJIICHHSAX B ITOBCEIHEBHOM JKU3HM IS
obecricueHus 0€30MaCHOCTH TPU OOpaIllCHUH C TPUOOpAaMH M TEXHUYECKUMU
YCTPOMCTBAMH, JJIsI COXPAHEHHS 370POBbSI U COOIIOJICHUS] HOPM SKOJOTHYECKOTO
MOBEJICHUSI B OKpY)KAIOIIeW cpene;, NPUBOAUTH IPUMEPHl ITPAKTHUUECKOTO
WCIIOJIB30BaHUsA (PU3MYECKUX 3HAHWNM O MEXaHMYECKUX SBJICHUSAX U (PU3MUECKUX
3aKOHAX; IPUMEPHl HCIOJb30BAaHUS BO30OHOBISAEMBIX MCTOYHUKOB SHEPIHH;
AKOJIOTHYECKUX TOCJICICTBUI HCCIIeIOBAHUSI KOCMUUECKOTO ITPOCTPAHCTB;
—pasnuyaTh TPaHUIBI MPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB, ITOHHUMAaTh
BceOOIMIA  XapakTep  (PyHIaMEHTaIbHBIX 3aKOHOB  (3aKOH  COXpaHEHUS
MEXaHUYECKON SHEpPruu, 3aKOH COXPAHEHUS HMIYJbCa, 3aKOH BCEMUPHOIO
TATOTEHHUS) U OTPAHUUYEHHOCTHh HCIIOJL30BaHUs YAaCTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u 1ip.);

—HaXOJIUTh AJICKBATHYIO MPEJI0KEHHON 3a7jaue (PU3NUYECKYI0 MOJIENb, pa3peiaTh
npo0JjieMy Kak Ha OCHOBE MMEIONIMXCS 3HAHUM M0 MEXaHUKE C MCIOJIb30BaHUEM
MaTEMaTUYECKOTO armapara, Tak ¥ Ipy MOMOIIM METOJIOB OLICHKH.

Tennoevie agnenus. Bbll’lyCKHllK Haysumcs:

—pacno3HaBaTh TEIUIOBHIC SBJICHUS U OOBSICHATH Ha 0a3e UMEIOIIUXCS 3HAHUUN
OCHOBHBIC CBOMCTBA WJIM YCIOBUA TMPOTEKAaHUsS OTUX sBIeHUM: auddysus,
U3MEHEHHEe 00beMa Tell MPU HarpeBaHUU (OXJIAXKICHUU), OOJbIIAs CKUMAEMOCTh
ra3oB, Majas CKUMAeMOCTh XHUIKOCTEH W TBEPABIX TEN; TEIUIOBOE paBHOBECHE,
UCTapeHue, KOHACHCAIUS, TUIABJICHUE, KPUCTALIU3ANMS, KUIICHHWE, BIIAXKHOCTH
BO3/lyXa, Pa3lMYHbIE CIOCOOBI TEeruionepenayn (TerIonpPOBOAHOCTh, KOHBEKIIHS,
W3ITy4YCHHUE), arperaTHple COCTOSHHUS BEIISCTBA, TMOIJIONICHUE SHEPTHH IPH
WCTIAPEHUH J>KUJIKOCTH W BBIJICJICHUE €€ TPHU KOHJCHCAIMM I1apa, 3aBHUCHUMOCTH
TEMITepaTypbl KATICHUS OT JIaBJICHHUS,

—ONUCHIBATh HW3Y4YEHHBIC CBOWCTBA TEM W TEIIOBBIC SBJCHUS, HCIIONB3YS
bu3nuecKkue  BEIMYMHBI:  KOJHMYECTBO  TEIUIOTHI, BHYTPEHHSSI  DHEprus,
TEeMIlepaTypa, yAelbHas TeIIOEMKOCTh BEIEeCTBa, YJeIbHasl TEIJIOTa IUIABIICHUS,
yaelbHas TeIJIoTa Mapoo0pa3oBaHus, yJeidbHAas TEIUIOTa CTOpaHHs TOIUIMBA,
KOO (PUIIMEHT TOJEe3HOTO JEWCTBHS TEIJIOBOTO JIBUTATENsl; MPU OMHCAHHUH
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCHIOJIB3YEMbIX BEIUYUH, WX
0003HaYEHUS W SUHUIIBI U3MEPEHUS, HAXOAUTH ()OPMYIIbI, CBSI3BIBAIONINE JAHHYIO
GU3MYECKYI0 BEIWMYMHY C JPYTUMH BEIWYMHAMH, BBIUYHUCIATH 3HAYCHHE
(bU3nYECKON BEJIMYUHBI;

—pasnu4yaTh OCHOBHBIC TPHU3HAKH W3YYEHHBIX (DU3WYCCKUX MOJEICH CTpOCHUS
ra3oB, )KHUJIKOCTEH U TBEPJIbIX TEIT,

—IPUBOAUTH MPUMEPHI MPAKTHUYECKOTO HCIIOIh30BaHUS (PU3NYECKUX 3HAHUU O
TEIJIOBBIX SIBJICHUSX

—penaTh 3a/1a4u, UCIIOJIb3Ys 3aKOH COXPAHCHHS SHEPTHH B TEIUIOBBIX IPOIIeccax
u  (GOpMyJbl, CBs3bIBatoONIMe (U3NYECKHUE BETUYMHBI (KOJUYECTBO TEIUIOTHI,
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TeMIIepaTypa, yJelbHas TEIIOEMKOCTh BEIECTBa, yAeIbHAs TEIUIOTa IJIaBJICHUS,
ylIenabHas TeIyIoTa MapooOpa3oBaHUsA, YJENbHAasg TEIUIOTa CropaHusl TOIUIMBA,
KO3 UIIMEHT TOJE3HOTO ACWCTBHS TEIUIOBOTO JIBUraTelis): Ha OCHOBE aHalu3a
YCIIOBUS 3a/1a4Ml 3alMChIBaTh KPATKOE YCIOBHE, BBIACIATH (PU3UUECKHE BETMUNHBL,
3aKOHbI U (POpMyJBI, HEOOXOIMMBIE AJIsi €€ PEeUICHHs, MPOBOJUTH pacdeTbl U
OLIEHUBATh PEATLHOCTD MOJyYEHHOTO 3HAYCHUS (PU3HUECKON BEIUYUHBL
—aHaJIM3UPOBATh CBOWCTBA TEJ, TEIUIOBBIC SIBICHHUS WU MPOLECCHI, HCIOIB3YS
OCHOBHBIE TOJIOKEHHUS aTOMHO-MOJIEKYJIIPHOTO YUEHHUS O CTPOCHHMHU BEIECTBA U
3aKOH COXPaHEHHUs YHEPTUH.

BblnyCKHllK noJiydum 603MONCHOCHb HAYUUMBCA:

—MWCIOJIb30BaTh 3HAHHUS O TEIUIOBBIX SBICHUSX B TOBCEIHEBHOM >KM3HU IS
oOecrieueHus: 0E30MAaCHOCTH MpU OOpaleHuu ¢ TpudbopaMu M TEXHUUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 3J0POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUSI B OKpYXKalollled cpefie; MNPUBOJUTH MPUMEPHI SKOJIOTHYECKUX
MOCJEACTBUM pabOThl JABUTATENC BHYTPEHHETO CrOpaHus, TEIUIOBBIX U
TUJIPOIJIEKTPOCTAHIINM;

—pa3nuyaTh TPaHUIBl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, TMOHHMATh
BceoOIni XapakTep GyHIaMEHTAIbHBIX (PM3UYECKUX 3aKOHOB (3aKOH COXpaHEHUS
SHEPrUM B TEIUIOBBIX MPOIECCaX) U OrPaAaHUYEHHOCTh MCMOJb30BAHUSI YACTHBIX
3aKOHOB;

—HaxO0JIUTh aJICKBATHYIO MPEIIOKEHHON 3a/1aue (PU3NYECcCKy0 MOJIEIb, pa3peniaTh
npo0jeMy Kak Ha OCHOBE HMMEIONIMXCS 3HAHUHW O TEIUIOBBIX SIBICHUAX C
WCIIOJIb30BAaHUEM MATEMAaTUYECKOr0 anmnapara, TaKk W IpU [OMOIIA METOJ0B
OLICHKH.

3ﬂel<mpulte01<ue U MaAZHUMHbBIE ABJIEHUA. BblnyCKHuK Hayiumcs:

—pacro3HaBaTh JJICKTPOMAarHUTHBIE SIBJIGHUSI M OOBSACHATH Ha OCHOBE
MMEIOIINXCS 3HAHUWA OCHOBHBIE CBOMCTBA WM YCJIOBUSI MPOTEKaHUS OSTHUX
SABJICHUI: JICKTPU3ALNS TEJ, B3aUMOJACHCTBUE 3aPSIA0B, JICKTPUUECKUAN TOK U €ro
JNEeUCTBHS (TEIJIOBOE, XHMMHYECKOE, MarHWTHOE), B3aMMOJEHCTBHE MAarHUTOB,
AJIEKTPOMArHUTHAsI MHAYKIHUS, JEHCTBUE MATHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM
M Ha JBWXKYIIYIOCS 3apsSKCHHYIO YaCTHUIly, ACHCTBUE DBJIEKTPUYECKOTO TOJS Ha
3apSKECHHYIO 4acTUILy, 3JIEKTPOMArHUTHBIE BOJIHBI, MPSAMOJIMHEUHOE
PacIpOCTPAHEHHUE CBETA, OTPAXKECHUE U IPEITIOMIICHAE CBETA, IUCIIEPCUS CBETA;
—COCTaBJISITh ~ CXE€MbI  JJICKTPUYECKUX LENel ¢  TOCIeAOBATEIbHBIM U
napajulelIbHbIM COCIMHEHHUEM JJICMEHTOB, pasiidyas YCJIOBHbIE OO0O3HAYCHUS
AJIEMEHTOB JJICKTPUYCCKHUX IIenel (MCTOYHHMK TOKa, KU, PE3UCTOp, PEocTar,
JaMITOYKa, aMIIEPMETP, BOJIBTMETD);

—HCII0JIB30BaTh ONTHYECKUE CXEMBI JJIA IMOCTPOSHUS H300paKCHUN B IIJIOCKOM
3epKajie u coouparomieit JMH3e;

—OMUCHIBATh N3yUYECHHBIEC CBOMCTBA TEJ U AJIEKTPOMArHUTHBIC SIBICHUS, UCTIOJIb3YS
dbu3nyeckre BEIMYMHBL: JJICKTPUUYECKUN 3apsj, CUJla TOKa, DJIEKTPUYECKOE
HaMNpsDKEHWE, BJICEKTPUYECKOE  COMPOTHUBIICHHWE, YAEIBbHOE  COMPOTHUBIICHUE
BEIIECTBA, pabOTa 3JIEKTPUUECKOTO TOJIs, MOIIIHOCTh TOKa, (JOKYCHOE PacCTOsSTHUE
M ONTUYECKas CHJIA JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI U
yacToTa CBETa, TMPU OIMUCAHUM BEPHO TPAKTOBATh (PUBUYECKUM CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, WX OOO3HAUYECHUS] U EAUHUIBI W3MEPEHHs; HAXOIUTh

27



bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEITMYMHAMU;

—aHaM3UPOBaTh CBOMCTBA TEJ, AJIEKTPOMATHUTHBIC SBJICHHUS W TPOIIECCHI,
UCTIONB3YS (DU3MYECKHE 3aKOHBL: 3aKOH COXPAHEHMs JJIEKTPUYECKOIro 3apsja,
3akoH OMa i1 yyacTka 1enu, 3akoH Jlxoyns - JleHna, 3aKkoH IpsIMOJIMHEWHOTO
pacnpoCTpaHEHUs CBETA, 3aKOH OTPAKEHUS CBETA, 3AKOH MPEIOMIICHHS CBETA; MPU
TOM pa3iMyaTh CIOBECHYIO ()OPMYJIUMPOBKY 3aKOHa U €ro MaTeMaTUYECKOe
BBIPAKEHUE;

—IPUBOAUTH MPUMEPHI MPAKTHUECKOTO HCIOIb30BAHUS (PU3NYECKUX 3HAHUU 00
AIIEKTPOMATHUTHBIX SBJICHUSIX;

—peniaTh 3aJa4u, UCOJb3Ys Pu3nyeckue 3akoHbl (3akoH OMa J1Jisl y4acTKa eIy,
3akoH J[>xoyns - JleHna, 3aKOH MPSIMOJIUHEHHOTO PAcCHpOCTPAHEHHS CBETA, 3aKOH
OTpaXEHUSI CBETA, 3aKOH IMpEJIOMJICHUS CBeTa) U (OPMYJbl, CBS3BIBAIOIINE
dbu3nyeckue BeNTUYUHBI (CUJIa TOKA, JIEKTPUUECKOE HaMpsHKEHHE, DJIEKTPUUYECKOe
CONPOTHUBJIEHUE, YAEIBHOE COINPOTHUBICHHUE BEIIECTBA, padOTa AJIEKTPUUECKOrO
MoJIsi, MOIIHOCTh TOKa, (POKYCHOE pacCTOSHHE M ONTHUYEeCKash Cuia JIMH3HI,
CKOPOCTh DJICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, (HDOPMYJIBI
pacyera  3JIEKTPUYECKOrO  COMPOTUBJIEHUS  MpPU  [OCJIEN0BATEIbHOM U
napajyieIbHOM COEJIMHEHUH MPOBOJHUKOB): Ha OCHOBE aHajIW3a YCIOBUA 3aJlau
3alMCHIBaTh KPATKOE YCIOBWE, BBIICTATH (DU3MYECCKUE BEIMYMHBI, 3aKOHBI M
dbopmysbl, HEOOXOIUMBIE JI €€ PEeILICHUs, MPOBOJUTH PACUYEThl U OLICHUBAThH
peaIbHOCTh MOJYYEHHOTO 3HAUYCHUS (PU3NYECKON BETUUNHBI.

Bbmycmum noJiydum 603MONCHOCH b HAYUUMBCA:

—MHCIOIb30BaTh 3HAHUS 00 AJIEKTPOMATHUTHBIX SIBJICHUSIX B MIOBCEIHEBHOM KU3HU
JUTst oOecrieueHusi 06e30MacHOCTU IPU 0OpallleHuu ¢ TPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JIJISi COXPAHEHUS 3JI0POBbS M COOJIIOJICHUS] HOPM DKOJIOTUUECKOTO
MOBEJCHUSI B  OKPYXKAWOIIEH  cpene; TNPUBOAWTh  MPUMEPHI  BIHSHUS
AJIEKTPOMATrHUTHBIX U3ITyYCHHUH HA JKUBBIE OPTaHU3MBI;

—pasnuyaTh TpaHUIBI MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, IOHUMATh
BceOOIMiA  XapakTep  (PyHIaMEHTaIbHBIX 3aKOHOB  (3aKOH  COXpaHEHUS
AIIEKTPUUYECKOTO 3apsiia) U OTPAaHUUYECHHOCTh HCIIOJIB30BAaHUSI YACTHBIX 3aKOHOB
(3akon OmMa 151 ydacTka 1en#, 3akoH oy - Jlenua);

—MWCIOIb30BaTh MPHUEMbl TOCTPOEHUS (UBMYECKUX MOJENEH, TOouCKa |
(bOpMYITMPOBKHU JTOKA3aTENIbCTB BBIABUHYTHIX TUIIOTE3 M TEOPETUYECKUX BBHIBOJIOB
Ha OCHOBE SMITMPUYECKU YCTAHOBJICHHBIX (PAKTOB;

—HaxOJIUTh aJICKBATHYIO MIPENIOKEHHON 3a/1aue (PU3NYECKyI0 MOJIEIb, pa3periaTh
mpo0eMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUN 00 AJIEKTPOMArHUTHBIX SIBJICHHSX C
UCIIOJIb30BAaHUEM MaTEeMaTHYECKOTO amnrmapara, TaKk ¥ IMPU TOMOIIM METOOB
OLICHKH.

Keanmoeguoie saenenus. BblnyCKHuK rHayuumcs:

—pacno3HaBaTh KBAHTOBBIE SIBJICHUS U OOBSICHATH Ha OCHOBE UMEIOIIUXCS 3HAHUM
OCHOBHBIE€ CBOMCTBA WJIM YCJIOBUS NMPOTEKAHUSI 3TUX SIBJICHUMN: €CTECTBEHHas U
MCKYCCTBEHHAs] paJu0-aKTUBHOCTb, O -, B - WM Y - U3Iy4YEHHUs, BOSHUKHOBEHUE
JMHENYaTOro CIeKTpa U3IyYeHHUs! aTOMa,

—ONUCHIBaTh M3YyYEHHbIE KBAHTOBBIE SIBJICHUSA, MCHOJB3YSd (U3HUECKHE
BEJIMYMHBI: MAacCOBOE YHUCIO, 3apsA0BOE YHCIIO, NMEPUOJ] MOJypacraja, dHEpIus

28



(GOTOHOB; MpHU ONHMCAHMM TPABWIBHO TPAKTOBATh (DU3UUECKUN  CMBICIH
UCIOJB3YEMbIX BEIWYHH, UX OOO3HAUEHHsS] U EIUHHULBI W3MEpPEHUs; HAXOIUTh
bopMyIbl, CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTHMH
BEJIMUYMHAMU, BBIYUCIIATH 3HaYCHUE (PU3NUECKON BETUYMHBI,

—aHaJM3UPOBaTh KBAHTOBBIE SABJICHHS, HCIONb3YS (U3UUYECKUE 3aKOHBI U
NOCTYJIaThl: 3aKOH COXPAHEHUS SHEPIHH, 3aKOH COXPAHEHUs >SJIEKTPUUYECKOTO
3apsa, 3aKOH COXPAaHEHHs MacCOBOTO YHWCJA, 3aKOHOMEPHOCTH H3IIy4YEHHUS U
MOTJIONIEHUST CBETa aTOMOM, IPU 3TOM pa3iuyaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA U €r0 MaTEMAaTHUYECKOE BBIPAKEHUE;

—pa3nuyaTh OCHOBHBIE MPU3HAKH IUIAHETAPHOM MOJENHM aToMa, HYKIOHHOU
MOJEIN aTOMHOTO Spa;

—TMPUBOJNTH NMPUMEPHI MPOSBICHUS B PUPOAE U MPAKTHUECKOTO UCIOJIb30BAHUS
PaaOaKTUBHOCTH, SIICPHBIX U TEPMOSIEPHBIX PEAKINN, CIIEKTPATIbHOTO aHAJIN3A.

BblnyCKHllK noJiydum 603MONCHOCHb HAYUUMDBCA:

—MCIO0JIb30BaTh MOJyYCHHBIC 3HAHUSI B MOBCEAHEBHOM >KU3HU MPU OOpaIeHUHU C
npudopaMu U TEXHUYECKUMHU YCTPOMCTBAMM (CUETYUMK HMOHUBUPYIOIIMX YaCTHII,
JO3UMETP), UIsl COXPAHEHHs 370POBbS U COOIIOAEHUS HOPM HKOJOTHYECKOTO
MIOBECHUS B OKPYXKAIOILIEH CpeaE;

—COOTHOCHUTb SHEPIHUIO CBSI3U aTOMHBIX siIep € J1e(DEKTOM MacCChl;

—MPUBOJUTH TPUMEPHI BIUSHUS PAJAUOAKTUBHBIX HW3IYYEHUM Ha KUBBIC
OpraHW3Mbl; IOHUMAaTh NPUHIMI AEUCTBUS JO3UMETPA U PA3IMYaTh YCIOBHS €rO0
UCIIOJIb30BaHUs;

—IIOHUMATh JKOJIOTHYECKHE TMPOOJIEeMbl, BO3HHMKAIOIIME TPU HCIOJIb30BAaHUU
ATOMHBIX JJICKTPOCTAHIIMM, W TYTH PEIICHUS ITUX MpoOJieM, NEePCIEKTHUBbI
WCIIOJIb30BaHUs YIIPABIsIEMOr0 TEPMOSIAEPHOTO CUHTE3A.

nemenmeot acmpoHomuu. Bbmycmmk Hayuumca:

—YyKa3blBaTh Ha3BaHus IuIaHET CONHEYHOM CHCTEMBI, pa3indyaTb OCHOBHBIE
IPU3HAKK CYTOYHOI'O BpauleHusi 3Be3gHoro Heba, aABmxeHus Jlynel, ConHua u
IIJJAHET OTHOCUTEBHO 3BE3I;

—TMOHMMAaTh pPa3JInuvsg MEXAY TEINUOLEHTPUYECKOM U TEOLEHTPUYECKON
CUCTEMAMH MUDA;

BblnyCKHllK nojiyuum 603MONCHOCHb HAYUUMbCA?

—YyKa3bIBaTh OOINME CBOMCTBA M OTJIWYWS IUIAHET 3€MHOM TPYNIbI M IIJIaHET-
TUraHToOB, MaJbIX Ted COJMHEYHOM CHUCTEMBI M OOJIBIIMX IUIAHET, MOJIb30BaThCS
KapToH 3BE3IHOr0 Heba Ipu HAOIIOACHUAX 3BE3THOTO Heba;

—pa3nu4aTh OCHOBHBIC XapaKTECPUCTHUKH 3Be3a (pa3Mep, IBET, TemIepaTrypa)
COOTHOCHTH IIBET 3BE3IbI C €€ TEMIIEPaTyPOii;

—pa3nuyaTh THIIOTE3bI O MPOUCXO0XKACHUH COTHEUHON CHCTEMBI.
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IIpumepHbIA MepevyeHb KOHTPOJbHBIX padoT

7 kaace
Kontponbshas padora Nel o reme «IlepBoHavyasibHbIE CBEIEHUSI O CTPOEHUU

BEIIECTBA»
KonTtponbsHas pabora Ne2 mo Temam «MexaHHUeCcKoe BIKEHHUEY, «Maccay,
«IInoTHOCTH BEMIECTBA»

Koutponehnas pabora Ne 3 mo Temam «Bec Ttena», «I'paduueckoe
n3o0paxkenue cuimy, «Cuibl», PaBHOIEHCTBYIOIAS CHII».

Kontponsnas padora Ne4 o teme «/laBieHue TBEpABIX TEJ, KUIKOCTEH U
ra3oB»

KontponsHas padota Ne5 no teme «PaboTa 1 MOITHOCTh. DHEPTHUD.

8 kiace
KontponbsHas pabota Ne 1 1o Teme «TeroBbie SBICHUS.

KonTponbhas padota Ne 2 o teme «3mMeHeHNe arperaTHbIX COCTOSIHUN
BEILIECTBAY.

Kontponsnas padota Ne3 o teme «Cuiia Toka, HanpsiKeHUe,
CONIPOTHBIICHUEY.

KontponbsHas padora Ne 4 o teme «PaboTa 1 MOITHOCTH 3JIEKTPUUECKOTO
TOKa», «3akoH Jlxxoymnsa-Jlenna», «Konaencaropy.

Kontponbhas pabota Ne 5 o TeMe «251€KTpOMarHuTHBIE SBJICHUS.
Koutponbshas padota Ne 6 o reme "CBeToBbI€ ABICHUS".

9 knace
Kontponbshas padota Nel «3akoHbl B3aUMOACHCTBUS U ABUKEHUS TEID).

KonTtponbsHas padota Ne2 mo Teme «MexaHn4deckne KojieOaHUsI U BOJTHEI.
3BYK».

KonTponbhas pabota Ne3 o Teme «1EKTPOMarHuTHOE TOJIEY.
KonTponbhas pabota Ned no reme «CTpoeHue atoma 1 arTOMHOTO SIpa.
Hcrnonb30BaHuE SHEPTUN ATOMHBIX SIAEPY.
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TemaTnyeckoe IJIAHMPOBAHHE

7 Kjace
o
g &
5 S m
3 8 O O OCHOBHBIE BU/IBI IEITETLHOCTH 00YYaIOIINXCS OCHOBHBbIE HaIlpaBJICHUS
Pazpensl nporpammel | 3 S Tembl T 9 . . N
= S = g (Ha ypoBHE yHUBEpPCaIbHbIX y4EOHBIX 1€HCTBUIA) BOCIIUTATEIbHOM 1€ATEIbHOCTH
5 3
M 2
1. Benenue 4 |IlepBuuHbIi 4 |IIpoectu nepBu4HbIH HHCTPYKTaX 110 Th ¢ yuamumucs |1,3,4,6
HMHCTPYKTAX I10 HaGmtonate 1 onuckIBaTh (pU3HYECKHE SBICHUS.
TEXHUKE OE30IaCHOCTH. VYyacTBOBaTh B 00CYKJI€HUU SIBJICHUSI TaJICHUS TEJ HA
Beenenue 3eMJI10. BbICKa3bIBaTh TUIIOTE3bI, IPEITONOKEHHUS,
OmnpenensTs LieHy JeJeHNs MKaibl Ipudopa,
MOTPEUIHOCTh U3MEPEHUS.
[IpoBoauTs HaOMOAEHUS (PU3MUECKUX SBICHUM; U3MEPATH
¢bu3nyeckre BeJIMYMHBI: PACCTOSIHUE, IPOMEXYTOK
BPEMEHH, TEMIIEPATYPY.
2. IlepBoHavanbHbIE 6 |IlepBoHayanbHbIE 6 |HaOxronate 1 00BsACHATH siBJIeHUE AU Dy3un. 4,6,7
CBEJICHMSI O CTPOEHHUHU CBEJICHUS O CTPOCHUHU BbINOMHATE ONBITH IO OOHAPYKEHUIO AEUCTBUS CUIT
BELIECTBA BELIECTBA MOJIEKYJISIPHOTO NMpUTsKeHUs. OOBSICHATH CBOWCTBA
ra3oB, )KHJKOCTEW U TBEPABIX TEJ HA OCHOBE ATOMHOM
TEOPUU CTPOECHMSI BEILIECTBA.
3. BzaumogpeiictBus ten | 24 |1. Mexanudeckoe 7 |PaccuuThIBaTh IyTh U CKOPOCTH T€Ja MpU paBHOMepHOM |4,6,7
JBUKECHHE MPSIMOJIMHENHOM JABH>KEHHUH.
[IpencraBasTh pe3ynbTaThl U3MEPEHNUN U BBIYMCIICHUN B
Bujie Tabmuil u rpadukos. OnpeaensT MyTh, IPOUICHHBI
3a JaHHBIA TPOMEKYTOK BPEMEHH,
U CKOPOCTh TeJa Mo rpaduKy 3aBUCUMOCTH MTyTH
PaBHOMEPHOTO JIBUXKEHUS OT BpeMeHH. V3mMepsATh Maccy
2. I[InotHOCTH 8

Tena, INIOTHOCTH BellecTBa. Mccienosars 3aBUCUMOCTD
YAJIMHEHUS CTAIBHOW MPYKUHBI OT NPUIIOKEHHON CUIIBI.
HccnenoBaTh 3aBUCUMOCTD  CHJIBI TPEHHUS CKOJIBIKEHUS OT
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3. Cunbl

mIomaau COIIPpUKOCHOBCHUS TCJI U CUJIBI HOpMaJIbHOI'O
JaBJICHHA. I/ISMGpHTB CHIJIBI B321PIMOI[CI>1CTBH$I ABYX TCII.

4. JlaBneHue TBEPAbIX 21 |1. laBnenue 12 |O6HapyxuBaTh CyIIECTBOBaHHE aTMOC(HEPHOTO 4,6,7
TEJ1, )KUJIKOCTCH U ra30B nasieHus. OObSICHATH IPUYMHBI IJIaBaHUS Tell. M3mMepsaThb
cuny Apxumena.
UccnenoBath ycnoBus MjiaBaHust TEIl.
2. ApxumenoBa cuiia 9
5. Pabora u momnocTs. | 13 |1. PaGora 1 MOIHOCTE 8 |UccrnenoBaTh yCIOBUS PaBHOBECHS phlyara. 46,7
OHeprus Wzmepste padoty cuitbl. 3mepsite MomtHOCTh. 3MepsaTs
KII/I naknonnoi minockoctu. Beruncnars KITJI mpocteix
MEXaHH3MOB.
2. DHeprus )

8 ki1ace
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TenoBeIe IBIICHUS

23

1. KonnuecTtBO
TEIUIOTEI

13

2. U3meHneHune
arperaTHbIx
COCTOSIHUH BellecTBa

10

Habntonate n3MeHeHne BHyTpEeHHEH SHeprun

TeJla Y TeIlonepeaaye U padbore BHEIIHUX CHIL.
HccnenoBaTh sBlIEeHNE TEINIOOOMEHA IPU CMEIINBAHUU
XOJIOAHOW U ropsiYeil BOJBI.

BbIYHCIATE KOJIMYECTBO TEIUIOTHI U YACIBHYIO
TEIIOEMKOCTb BELIECTBA IIPU TEIJIONEPEaaye.

N3MepsATh yIenbHyIO TEIUIOEMKOCTD BelecTBa. M3mepsTs
TEIUIOTY

IJIABJICHUSA JIbJA.

HccnenoBaTh TeruioBsie cBoicTBa napaduna. Habmogars
U3MEHEHHUs] BHYTPEHHEN SHEPTUH

BOJIbI B pe3yJIbTaTe UCHApPEHUsI. BBIUMCIATE KOJIMYECTBO
TEIUIOTHI B ITpoLieccax TEIUIONEpeadyy IIPH IUIaBJICHUH U
KpUCTAJJIN3alliH, UCTIAPEHUH U KOHJCHCALIUH.
BbruncnsaTe yaenbHylo TEIUIOTY IUIaBJICHUS U
napooOpa3oBaHus BemecTBa. M3mepsaTs BIaXXKHOCTh
BO3/yXa IO TOUKe pockl. OOCYXIaTh IKOJIOTHYECKHE
MIOCJIEZICTBHS IPUMEHEHUS IBUraTelield BHYTPEHHET O
CTOPaHHUs, TEIUIOBBIX U TUAPOIEKTPOCTAHIUH.

4,7

DIEKTpUUYECKHE
SIBIICHUSI

28

1. Dnekrpocraruka

Habmroate sBIeHUS SIEKTPU3AIUH TeJ PU
COHpI/IKOCHOBeHI/II/I. O6’B$ICH${TI> SABJICHUSA BJIGKTpI/ISaIII/II/I
T€J U B3aUMOJICHCTBUS SJIEKTPUUYECKUX 3aPsI0B.
HccnenoBath nelMCTBUS SIEKTPUIECKOTO MOJIA HA TeJla U3
MIPOBOJIHUKOB U JIMDJIEKTPUKOB.

1,4,6,7
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2. DnekTpuyeckas
LEIIb

15

3. Pabora 1 MOIIIHOCTH
TOKa

CoOupath ¥ UCHBITHIBATE JIEKTPUUYECKYIO LIETIb.
N3mepsaTh cuily TOKa B 3JIEKTpUYECKON Lenu. M3mepsats
HaIpPsDKEHNE HAa Y4aCTKE LICTIH.

N3MepsATh 351eKTpUYECKOE CONTPOTHUBIICHUE.
HcenenoBaTh 3aBUCUMOCTD CHIIBI TOKA B IPOBOJHUKE OT
HaIpsDKEHUS HA €10 KOHLIAX.

N3mepsTh paboTy U MOIIHOCTb JIEKTPHUECKOTO TOKA.
BoruncnsaTe cuily Toka B

LenH, paboTy U MOIIHOCTb IEKTPHUUECKOTO TOKA.
OOBSCHATD ABJICHUS HArPEBaHUsI IPOBOIHUKOB
NEKTPUYECKUM TOKOM. 3HATh U BBIIIOJIHATH IIPABUIIA
0€301acHOCTH MpU padboTe ¢ UCTOUHUKAMU TTOCTOSTHHOTO
TOKa.

4. D1eKTpO-MarHUTHbIE
SIBIICHHS

DNeKTpOo-MarHUTHbHIC
SIBIICHHSI

DKCIIEpUMEHTAIbHO U3Yy4aTh SBJICHUS MAaTHUTHOTO
B3auMOJeNCcTBUs Tell. M3yuaTh sBI€HNUsS HAMarHU4YMBaHY
BEILIECTBA.

HccnenoBars neiicTBHE 2JIEKTPUUECKOTO TOKA B MIPSIMOM
MPOBOJHUKE HA MAarHUTHYIO cTpenky. OOHapyKXUBaTh
NeCTBUE MarHUTHOIO 10JIs Ha IPOBOJHUK C TOKOM.
OO6HapyxuBaTh

MarHuTHOE B3aUMOJIeMCTBUE TOKOB. M3y4yaTe npuHImn
JIEVUCTBUS AJICKTPOJIBUTATEISA.

4,6,7

5. CBeTOBBIC SBICHUS

11

CBeTOBEIC SIBICHHS

11

DKCNepUMEHTAbHO U3Yy4aTh SIBJICHUE OTPAXKECHUS
cBera. MccnenoBaTh cBolicTBa H300pa)keHUs B 3epKaje.
N3mepsats pokycHOE pacCTOSIHUE COOMPAOIIeN JTUH3HI.
[Tonyuyats u300pakeHue ¢ MOMOIIbI0 coOuparoeit
JIUH3BI.

Habnronats siBleHHEe nUCTIEPCUH CBETA.

3.4

9 kiacce
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1. 3aK0OHEI
B3aUMOJIEVCTBUS U
IBIDKECHUS TEN

35

1. OCHOBEI KHHEMATUKH

13

2. OCHOBBI JTUHAMUKHU

15

3. Umnynec

PaccuutbIBaTh IMyTh U CKOPOCTH IIPH PABHOYCKOPEHHOM
JBHKCHHUHU TEJIa.

N3mepsats yckopeHnue cBoboaHoro nagenus. Onpenensrsb
IIPOMICHHBIN ITyTh U YCKOPEHUE ABUKEHUS Teja 110
rpaduKy 3aBUCUMOCTH CKOPOCTH PABHOYCKOPEHHOI'O
HPSMOJIMHENHOTO IBUXKEHUS TeJla OT BPEMEHH.
BpruncisaTe yCKOpEeHMe Tena, CUIIbl, IEHCTBYIOIINE Ha
TEJI0, UM MacCy Ha OCHOBE BTOPOro 3akoHa HproToHa.
OKCIEpUMEHTAIBHO HAXOIUTh PABHOACHCTBYIOLIYIO IBYX
CHIL.

HccnenoBaTh 3aBUCUMOCTD CUIIBI TPEHUS CKOJIBKEHUS OT
IIJIOIIAIM COIIPUKOCHOBEHUS TEN U CHIIBI HOPMAIBHOTO
JIaBJICHHUS.

N3mepsaTs cuibl B3aMMOJECUCTBUSA ABYX TEI.

W3mepATh CHily BCEMUPHOTO TATOTEHHUS.

[IpuMeHATH 3aKOH COXpaHEHUs UMITYJIbCA I pacdyeTa
pe3yabTaTOB B3aMMOJEUCTBUS TEIL.

1,3,4,6

2. Mexannueckue
KOJIeOaHUSI Y BOJIHBL.
3BYK.

16

1. Mexannueckue
BOJTHBI

2. 3ByKOBBIE KOJIeOaHMs

OOBsCHATH Mpoliecc Konebdanuit MasTHUKa. MccnenoBarh
3aBUCHMOCTH TIEpH0/1a KOJIeOaHUH MasiTHHKA OT €T0
JUTMHBI ¥ aMIUTUTY/bI KOJeOaHui.

BeruucnaTe AJIMHY BOJIHBI M CKOPOCTh PaCIIpOCTPAaHEHUS
3BYKOBBIX BOJIH. MccienoBaTh 3aKOHOMEPHOCTH
KoJIeOaHui Tpy3a Ha IPYKUHE. DKCIEPUMEHTATBHO
OTIPEACIISATH TPAHUIIBI YACTOTHI CIBIIIUMBIX 3BYKOBBIX
KoJie0aHui.

3,4,7

3. DneKTpOo-MarHuTHOE
nose

25

1. MarauTHoe 11071

12

9KCHCpI/IMeHTaJ'ILHO HU3Yy4aThb SABJICHUA MAaIrHUTHOTO
BSaHMOJIefICTBHﬂ TECII. HSy‘IaTI) SABJICHHUS HaMarHM4HuBaHUA
BCIICCTBA. I/ICCJ'ICI[OBaTB ﬂeﬁCTBHe QJICKTPHUYICCKOI'0 TOKa

1,4,6
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2. DIeKTpO-MarHUTHBIE

13

B IIPsAMOM IMPOBOAHUKE HA MArHUTHYIO CTPCIIKY.

BOJIHBI OOHapyXuBaTh IEHCTBHE MAarHUTHOTO TOJIS HA
IIPOBOJIHUK ¢ TOKOM. OOHapyKMBaTh MarHUTHOE
B3aUMOJZCUCTBUE TOKOB. M3y4ars npuHIMI 1€HCTBUS
JIEKTPOJBUTATELs.
4. Ctpoenue aToma u 20 |1. Crpoenue aToma 6 |M3MepAaTh 37IeMEeHTapHBIN AIEKTPHUUECKUI 3apsi. 1,2,4,7
aTOMHOTO si/ipa HaGntonate nuHeiiuaThle CIEKTPbI U3ITy4EHHMSL.
Habmronate Tpeku anba-uactuil B kKamepe Bunbcona.
2. ATomMHOE SIpO 6
OO6cyxaath npoOaeMbl BIUSHUS PaJHOaKTUBHBIX
3. Mcnonb30Banme 8 |U3ydeHUuil Ha )KUBBIC OPTAaHU3MBI.
SHEpPIUU aTOMHBIX SAep
5. Ctpoenue u 6 |Crpoenme u 3Bomonus | 6 (HaGmomare u mpUBOAWTH NPUMEPHI U3MEHEHUS BUA 1,3,4,7

3BOIIOIUA Beenennoii Bcenennoi

3BE€3/IHOTO Heba B TEUEHHUE CYTOK.

CpaBHuUBATh IIaHEThl 3€MHOM IPYNIIbI; IIAHEThI-
TUTaHTBHI.

OOBSICHATH (PU3HUECKHE MPOIECCHI, TPOUCXOASIINE B
HeJlpax 3BE3[I.
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