MHWHHUCTEPCTBO ITPOCBEIIEHUS POCCUMCKOMN ®EJIEPAIIUNA

Jenaprament oOpa3zoBanusi UBaHoBCKOI 00s1acTH

anaBJIeHne 06pa303aﬂnﬂ AJMUHUCTPAIlUH Tropoaa HBanoBO

PACCMOTPEHO

PykoBoautens MO
yaurtenend (u3uKo-
MaTeMaTUYECKOTO IIMKJIa

MBOY "CIHI Ne 42"

COI''TACOBAHO

3aMecTuTeNnb JAUPEKTOpa 10
YBP

[IlepbakoBa E.B.

[Iporokon Ne 1 ot «[28]» 08
[2023] r.

Jlenmnosa . A.

[Homep npukaza] ot «29]»
[08] 20r.23

YTBEPXIEHO

JIMpeKkTop IIKOJIbI

Menbmako .10.
Ghbrfp # 164-0] ot «30]»
[08] 2023r.

MyH |/| Ll M rl An b H OE 5\:9;;:;&3;EJ;c\i\gggzgﬁmgﬂb’:t:;smmswo% OBLLEOBPA3OBATE/IbHOE

BIOOXETHOE ﬁﬂﬂummm

OBLIEOPASOBATENOHOE izt~

YHPEARAEHWE "CPEARAA e "

LIJ Kon A No 42“ BIOPKETHOE OBLLEOBPA30BATENIbHOE YYPEX/EHWE "CPEHAA LUKONA Ne 42"
= Date: 2023.10.31 10:24:07 +03'00"

y4yeOHoro npeamera «@usuka. ba3oBblii ypoBeHb»

JUTst o0ydarommxcs 7-9 kiaccoB

2023 rox



INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJOXEHUH U TpeOOBaHMH K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnuTaHuws W KoHIenmuu mnpenojgaBaHus y4eOHOTO
npeaMera «Pusukay.
Copmepxanne  mporpaMMbl 1o (U3MKE  HAlpaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYYarOIIMXCSl M OpraHu3alMio HM3ydeHus (U3MKU Ha
JeSITeTbHOCTHON OcHOBe. B mporpamMme mo ¢u3uke yYUTHIBAIOTCS BO3MOXXHOCTH Y4eOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  OOy4eHus, a  TakkKe  MEXIIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX Y4€OHBIX ITPEIMETOB HA YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHMs.
[IporpamMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAeiicHre y4yeOHOro MaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUA IPEAMETHOTO COJEp)KaHUSA M Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
dusnka sABIAETCS CUCTEMOOOPa3yIOLIUM JUIsl €CTECTBEHHO-HAYYHbBIX YUE€OHBIX IIPEIMETOB,
IOCKOJIbKY (pU3MUecKUe 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMuel M GU3NIECKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HauOojee siCHble OOpas3lpl MPUMEHEHHMsS] HAy4HOrO MeToja
IO3HAHUS, TO €CTh CII0C00a MOMYYEeHUsI JOCTOBEPHBIX 3HaHUI 0 MUpe.
OpHa M3 IIaBHBIX 3aJa4 (QU3MUEcKOoro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIpaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAy4YHYIO TPAMOTHOCTD!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® MHTEPNPETUPOBATH JAHHBIE W MCIOJNb30BaThb HAy4YHBIE JOKA3aTENIbCTBA MJIS
MIOJIyYEHUS BBIBOJIOB.
[lenu wm3yueHust (QU3MKM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs ONpEIETCHBI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa30oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE IPOrPaMMBL,
yTBepxkaA€HHON pemenneM Kosnernn MunncrepctBa npocsemenust Poccuiickont denepannn
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus pu3nku:
e npuoOpeTeHHe HHTEepeca M CTpeMJIeHHs OOydaloluXcsi K HAaydHOMY H3y4EHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAayyHOM METOJ€ TMO3HaHUA U (opMHupoBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (QopmHupoBaHUE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;



e (QopmupoBaHuE NPEICTABICHUNA O POy (PU3MKHU AJI1 Pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeld npodeccnoHaIbHON
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalbHEHIIEeMY 00yYeHHIO B 3TOM
HarpaBJICHUH.

JlocTikeHne STHX Ieneil mporpamMmbl 10 (U3MKE Ha YPOBHE OCHOBHOIO OOIIETro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M OOBACHATH (PU3UYECKUE SBICHUS C
MCIOJIb30BaHUEM TIOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PELICHHUS TNPOCTEHINNX pacu€THBIX 337a4 C HCHOJIb30BAHUEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHEC YyMCHUW HAOMIOJATh MPHUPOJHBIC SBICHUS ¥  BBIIOTHATH  OIBITHI,
nabopaTtopHble pabOTHl W SKCIEPUMEHTANIbHBIE MCCIEAOBAaHUS C MCIOJIb30BAHHEM
WU3MEPUTEIIBHBIX TPHOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIHUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHYECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO CcO cdepaMu MpodhecCHOHATBLHON AESITeTbHOCTH, CBI3aHHBIMU C (PU3UKOIA,
Y COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3MUECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Helleno), B 8 kinacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHsb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKTep, y4WUTeNb JielaeT BbIOOp MpoBeAEHHUs J1a00paTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.

COJAEP/)KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®u3nka u e€ posib B NO3HAHUHM OKPY/KAIOIIEro MUpA.

®usuka — Hayka o npupoje. SABnenus npupoasl. GU3ndecKre SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, YIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuMHbL. M3Mepenue Qusnueckux BenuuuH. Pusznyeckue HPUOOPHI.
ITorpemnocTs u3MepeHuid. MexayHapoiHas cucTeMa €IMHULI.

Kak ¢u3uka m npyrue ecrecTBEHHbIE HAyKd H3ydyaroT nmpupony. EcTecTBeHHO-Hay4dHBIN
METOJI TO3HaHMs: HaOJI0JeHHe, IOCTAaHOBKA HAyYHOTO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
HKCIEPUMEHT IO TMPOBEpKE THUMOTe3, OOBbsCHEHHEe HabmogaeMoro spieHus. OmnucaHue
(bu3nUecKUX SBICHUI C TTOMOIIBIO MOJETIEH.

Hemoncmpayuu.

1. Mexanuueckue, TEIUIOBbIE, JIEKTPUUECKHE, MAarHUTHBIE, CBETOBBIE SIBJICHUSI.

2. Owusuveckue MpuOOPHI U MPOLEAYpa MPSIMBIX H3MEPEHHI aHAJIOTOBBIM M IH(PPOBHIM

npubOpoM.



Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHue 1eHbI IeIEeHUS MKaIbl H3MEPUTEIHLHOTO IpUdopa.

W3mepenne pacCcTOsTHU.

H3mepenune 00bEMa KUAKOCTU U TBEPIOTO Tea.

Omnpenenenue pa3MepoB MabIX TE.

W3mepenue Temmneparypbl IpU IOMOLIM KUAKOCTHOTO TEPMOMETpa M JaTyuKa
TEMIEPATYPHI.

ok~ wn e

6. IlpoBeneHue wuccieqoBaHUs MO MPOBEPKE THIIOTE3bl: JAJbHOCTh IMOJIETA IIApUKAa,
MyIEHHOTO TOPU30HTAIILHO, TeM 00JIbIlIe, 4YeM OO0JIbIIIe BHICOTA MTyCKA.

Pa3nen 2. [lepBoHayaibHbIe CBeleHUs 0 CTPOEHHH BellleCTBA.

CrpoeHue BeliecTBa: aTOMbl W MOJEKYJIbl, HX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenune uactui BemiecTBa. CBs3b CKOPOCTH JBWKEHHUS YacTHL C TEMIIEpaTypoOMu.
BbpoyHoBckoe nBmxkeHue, auddy3us. B3zanMopelicTBHe 4YACTHI[ BENIECTBA: MPHUTSDKCHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUIKOCTEH U TBEPIBIX
(kpucTammnyeckux) Teia. B3auMocCBs3b MEXIy CBONCTBaAaMH BELIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OcOoOEHHOCTH arperaTHBIX COCTOSHUH
BOJIBI.

Hemoncmpauuu.

1. HabGmroneHnue 6pOyHOBCKOTO JIBHXKEHHUSI.

2. Ha6mronenue nuddy3un.

3. Habmronenue sBICHHMA, OOBSICHSIIONIMXCS MPUTSHKCHUEM WJIA OTTAIKUBAHUEM YaCTHI

BEILECTBA.

Jlabopamopnwsie pabomot u onvimeol.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTONIb30BaHUEM (oTorpaduii).

2. OTBITH IO HAOJFOICHUIO TETUIOBOTO PACIIMPEHUS T'a30B.

3. OmnbITHI 0 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMOJeilicTBHE TeJl.

Mexannueckoe ABWXKEHUE. PaBHOMEpHOe U HepaBHOMEpHOe JBiKeHHE. CKOpPOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBI)KCHHUH. Pacuér myTu U BpeMeHU JABUKECHUSI.

SIBnenue wHepnuu. 3aKOH HHepUUHU. B3aumonenlcTBHEe Tell KAk NPUYMHA W3MEHEHUs
CKOpPOCTH JIBH>KEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BEIECTBA.

Cuna kak XapakTepucThka B3aumojeiicTBus Tten. Cunma ynpyroctd u 3akoH ['yka.
N3mepenne cuibl C NMOMOIIBIO JWHAMOMETpa. fIBlIeHHE TArOTeHUs U cuiia TshkecTH. Cuia
TSKECTH Ha Jpyrux 1iaHerax. Bec tenma. HeBecomocth. CriokeHHE CHII, HAPABJIEHHBIX I10
onHOI npsimoii. PaBHOzelcTByIomas cuit. Cuna TpeHus. TpeHHue CKOJNbKEHUS U TPEHUE MOKOSI.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHUYeCKOTo IBH)KEHUS Tela.

N3mepenne ckopoCcTH MPSIMOJIMHEMHOTO JIBHXKCHHUS.
HabGnronenue siBeHUs HHEPIUN.

Habmronenre uaMeHeHus: CKOpOCTH MPHU B3aUMOICHCTBUU TEll.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEJl.
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CrioxeHue Cuil, HallpaBJIEHHBIX 110 OJTHOM IPSIMOM.



Jlabopamopnwvie padbomot u onvimel.

1. OmpeneneHue CKOpOCTH PAaBHOMEPHOTO MABM)KEHHs (LIapuUKa B JKMIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOMIIS U TaK Jiasee).

2. OrmpeneneHue cpelHell CKOPOCTH CKOJBbXEHHUS Opycka WIM IIapHKa M0 HAKJIOHHON
MJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TeEA.

4. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsKeHHS (nedopMariiu) MpyXKHUHBI OT
MPUIIOKEHHOM CHJIBL.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tesa U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETMYEHU JaBieHus. Jlapienue ra3a. 3aBUCUMOCTD
JaBjieHus ra3a oT 00béMma, Temneparypsl. [lepenaua naBnenus: TBEPAbIMU TeAMU, KUAKOCTIMU
u razamu. 3akoH I[lackans. [TneBmarnueckue mMamuHbl. 3aBUCUMOCTDH JABICHUS KUIAKOCTH OT
rnyounsl.  ['mapoctatuueckuit  mapamokc. CooOmaromuecss cocyabl. [ uapaBiudeckue
MEXaHHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3IYIITHON
obooukn 3emymn. Onbit Toppuyermm. M3mepeHue atmMocepHOro maBicHHS. 3aBUCHMOCTH
atMoc(epHOro MJaBJICHHS OT BBICOTHI HaJI YypoBHeM Mops. [Ipubopsl s wu3MepeHus
aTMoc(hepHOro JaBICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPYXEHHOE B HUX Telo. BrlTankuBaromias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomniaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBIICHUS T'a3a OT TEMIIEPATYPBhI.

[lepenava naBiaeHUs KUIKOCTHIO M Ta30M.

Coo01maronirecs: CoCy/sl.

I'mppaBnnyeckuii mpecc.

[TposiBnenue neicTBust aTMOCHEpHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM 4YacTH Tena W
MJIOTHOCTH KHUIKOCTH.

PaBeHCTBO BBITATKMBAOIIEH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

VcnoBue maBaHus Te: IUIABAaHUE WIM TOTPYXKEHUE Tl B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TeNa U KUJKOCTH.

Jlabopamopnuvie padbomot u onvimol.

1. HccrnenoBaHue 3aBUCMMOCTH Beca Tejia B BOJIE OT 00BbEMA MOTPYKEHHOU B YKUIKOCTh
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4acTH TeJa.

2. OmnpezneneHue BbITAJIKUBAIOIIEH CHJIBI, JEHCTBYIOLIEH Ha Teno, MOTrpyXEHHOE B
KUJKOCTB.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKHBAIOIICH CHIIBI, JCHCTBYIOIIEW Ha TEIO B
JKUJKOCTH, OT MACChI TeJIA.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLIECH CUIIbI, IEHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOTrPYKEHHOMN B KUAKOCTh YaCTU TeJla U OT IIOTHOCTH
KUJKOCTH.

5. KonctpyupoBaHue apeoMeTpa HJIM KOHCTPYWPOBAaHHE JOAKU W OOpeAeseHue eé
I'PY30I0ABbEMHOCTH.

Pa3pnen S. PaGora 1 MOIUHOCTb. DHEPIUs.



Mexanudeckas pabora. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBmiio paBHOBecHs
peruara. [IpuMeHeHue mpaBuiIa paBHOBECHUS pblyara K OJIOKY. «30JI0TOE MPABUIIO» MEXaHUKHU.
KIIJI mpocThix MexaHu3MOB. [IpocTbie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass sHeprua. KuneTndeckass W moTeHIMalbHas dHeprus. llpeBpaiuenue
OJIHOTO BHJIa MEXaHUYECKOW SHEPTUU B IpYroil. 3aKOH COXPaHEHUS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie pabomot u onvimeol.

1. Ompenenerrie pabOTHl CHIBI TPEHHS TPH PABHOMEPHOM JIBIDKEHUW Tela 0

TOPU30HTAIILHON TOBEPXHOCTH.
2. HWccnenoBanue yciaoBHid paBHOBECHS pblyara.
3. Usmepenne KIIJ] HakTOHHOMN MJIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXAaHUYECKOW SHEPTHUH.
8 KJIACC

Pa3gen 6. TensioBbIe IBJICHUA.

OcHOBHBIE T0JIOKEHUS MOJIEKYJIIPHO--KHHETUUYECKON TEOpUU CTPOEHUs BellecTBa. Macca
U pa3sMepbl aToMOB M MoJekyl. OnbITbl, NOATBEP)KIAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOSTHUM BemlecTBa. Kpucramiueckue u
amop¢usbie Tena. OOBsICHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TEII HA OCHOBE MOJIOKECHUI
MOJIEKYJISIPHO--KUHETHYeCKOM Teopuu. (CmaunMBaHHWE M KalWULSIpHbIE siBIeHUS. TeruioBoe
pacIIMpEeHHE U CKaTHUE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBW)KEHHS YacTHL.
Buytpennsass osHeprus. CnocoObl HW3MEHEHHMsS BHYTPEHHEH »SHepruu: Terionepenaya u
coBeplieHue padboThl. Buapl Teronepenaun: TemiIONpOBOAHOCTh, KOHBEKIUS, U3ITyYECHHUE.

KonnyecTtBo TenmnoTel. YienpHas TEIMIOEMKOCTh BellecTBa. TeriooOMeH M TemIoBOoe
paBHOBecHe. YpaBHEHHE TemoBoro OanaHca. IlnaBineHue m oTBepAeBaHUE KPHCTATUYECKUX
BEIIIECTB. YJelbHas TemioTa IaBieHus. [lapooOpa3oBanue u koHjeHcanus. Mcmapenue.
Kunenne. YnenbHas Ttemiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEpATypbl KUIIEHUS OT
aTMOC(EPHOTO JaBJICHUS.

BrnaxxHocTs Bo3ayxa.

OHeprus TomMBa. Y ieJbHasl TEMJI0Ta CrOPAHHUS.

[Tpunuuner pabotsl TemnoBeix aBurarenet KIIJ[ TtemmoBoro nBurarens. TemnoBble
JIBUTATEIIN U 3allUTa OKPYKAIOLIEH CPEB.

3aKOH COXpaHEHMsI U IPEBPALLECHNS SHEPTUH B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBMIKEHUS.

Hab6mronenue nuddys3un.

Habmionenue siBneHuil cMauMBaHUs M KalWJUISIPHBIX SIBICHUH.

Habmroienue TemnnoBoro pacimupeHus Ted.

V3MeHeHne naBlieHus ra3a pu U3MEeHEHUH 00bEMa U HarpeBaHUK UJTU OXJIAXKICHUU.
[TpaBuiia n3MepeHMs TEMIIEPATYPHI.

Bune! Ternonepenayu.

OxJaxieHrne Ipyu COBEPIICHUH pabOTHI.
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9. HarpeBanue npu coBepiieHUU pabOTHI BHEIITHUMH CHJIAMH.

10. CpaBHeHuUE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HabmroneHue KumeHus.

12. HaGmroieHre nocTOsTHCTBA TEMITEpaTyphbl IPHU TJIaBJICHUU.

13. Mogeny TEIIOBEIX IBUTATENIEH.

Jlabopamopuwie pabomol u onvimol.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

OMnBITHI O BhIpAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WM caxapa.

OnbIThI 1O HAOIIOIEHUIO TEINIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.

Omnpenenenue AaBIeHUS BO3AyXa B OaJUIOHE MINPHIIA.

OnbITH, JAEMOHCTPHPYIOIIUE 3aBUCHUMOCTH JaBJICHUS BO3AyXa OT ero o0béma u

HarpeBaHUs WINA OXJIaKICHHUS.

6. IlpoBepka rumore3pl JIMHEHHONW 3aBUCHUMOCTH JJHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HaOnronenue u3MeHEHUs] BHYTPEHHEH PHEPrUM Tejla B pe3ysbTare TEIUIoNepeaauu u
paboThl BHEIIHUX CHIL

8. HccnenoBanue siBjeHUs TEIIIOOOMEHA MTPU CMENIMBAHUH XOJIOIHOM U ropsiuel BOJBI.
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9. OmnpeneneHne KOMUYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOH IMpH TEIUIOOOMEHE C
HarpeThiM METAIIIMYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporiecca UCIIapeHus.

12. Onpenenenne OTHOCUTENFHON BIAKHOCTH BO3/yXa.

13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onextpuzanys Tenl. JlBa poja 3JeKTpUYECKUX 3apsjioB. B3zaumoneilicTBue 3apskeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aWMOJEWUCTBUS 3apSKEHHBIX TEI OT BEJIWYUHBI
3apsJI0B U PaCCTOSTHUSL MEXTy TEIaMH).

Onexkrpuueckoe nosne. Hanpsox€HHOCTh 3nexTpudeckoro nons. IIpuHuun cynepnozunun
ANIEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsiioB. DiIEeMEHTapHbIM 3nekTpudeckuil 3apsin. CtpoeHue
aTtoma. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3aps/ia.

ONEeKTpUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUYECKOTO TOKa. McTouHukM
IOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPHUUECKOro TOKa (TEIIOBOE, XMMHYECKOE, MAarHuTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OJnekTpuyeckoe HampsbkeHue. ComnpoTHBIEHHE
IIPOBOJHMKA. YJEJIIBHOE CONPOTUBJICHHE BelecTBa. 3akoH Owma Uil ydacTka LEMu.
[TocnenoBarenbHOE U MapaIENbHOE COEJUHEHNE TPOBOJHUKOB.

PaboTta u MOUTHOCTH 37EKTpUUECKOro Toka. 3akoH J[oymns—JIeHna. DnexkTpuueckue nenu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MaruauTtHoe noje 3eMJIH U €ro 3HaueHue Ui *KU3HU Ha 3emiie. OnblT Dpctena. MaruutHoe moiie
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eicTBUE MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUraTelb IMOCTOSHHOrO Toka. lMcmonb3oBaHue
AIIEKTPOJIBUraTeNIel B TEXHUUECKUX YCTPOIMCTBaX U Ha TPAHCIIOPTE.



OnbiTel  @apazges. SBieHue dnekTpoMarHUTHOM — wHAyKuuH. [IpaBuno  JleHma.
OnextporeHeparop. CrocoObl MOMyYEHHs] 3JNEKTPUUECKOM HHEPrUu. ODIEKTPOCTAHLUHU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.
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DJIeKTpHU3aus Tell.

JIBa pona aNeKTpUUYECKUX 3apsi/I0B U B3aUMOJEHCTBUE 3apSKEHHBIX TEI.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DJIEKTpOCTaTUYECKasi MHTYKIIHSI.

3aKOH COXpaHEHHUS JICKTPUUECKUX 3aPsJIOB.

[IpOBOJHUKY U TUBTIEKTPUKH.

MoenupoBaHU€E CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.

M CcTOYHNKH MOCTOSTHHOT'O TOKA.

JlelicTBUA 2JIEKTPUYECKOrO TOKA.

. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.

. ['a30BbIii pa3psa.

. I3mepeHne cuiibl TOKa aMIepMETPOM.

. I3mMepeHne 3eKTpUYECKOro HaIpsKEHUST BOJIbTMETPOM.

. Peoctat u mara3uH COnpOTHBIICHUM.

. B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.

. MopenupoBaHue HEBO3MOKHOCTH Pa3EJICHHS MOJIOCOB MarHUTA.
. MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
. OnbIT Opcrena.

. MarauTHoe moJje Toka. JJIeKTPOMAarHur.

. JleficTBMe MarHUTHOTO NOJIL HAa MPOBOJIHUK C TOKOM.

. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue sABieHUS 3EKTPOMArHUTHON WHTYKIIUU.

. Onbrter @apanest.

. 3aBUCHMOCTh HaIlpaBJICHHUA UHAYKIIUOHHOT'O TOKA OT YCHOBI/Iﬁ €0 BOBHUKHOBCHMUA.
25.

3JIeKTporeHepaT0p IIOCTOAHHOI'O TOKA.

Jlabopamopnuvie padbomot u onvimol.
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10.
11.
12.

OnbITH IO HAOJIFOACHUIO STIEKTPU3AIIUH TEJT WHAYKIIUEH U TIPU CONPUKOCHOBEHHH.
HccnenoBanue AeWCTBUS 3JIEKTPUIECKOTO MO HA TPOBOJAHUKU U TUAIIEKTPUKH.
CO6opxka u mpoBepka paboThl NEKTPHUUECKON LIENH MOCTOSIHHOTO TOKa.

W3mepenue u peryImpoBaHne CHIIBI TOKA.

W3mepenue U peryImpoBaHue HAMPSKEHUS.

HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UIYILETO Yepe3 Pe3UcTop, OT CONPOTHBICHUS
pe3ncTopa M HapsHKEHUs Ha PE3UCTOpE.

OnbITE, JIEMOHCTPUPYIOIIAE  3aBUCHMOCTH  DJIEKTPHYECKOTO  CONMPOTHBIICHHS
MIPOBOJTHHUKA OT €0 JUTHHBI, IIOMIA I ITOTIEPEYHOT0 CEUSHHs 1 MaTepHaa.

[TpoBepka mpaBuia CIIOXKEHUS HANPsHKEHUH TNPH MOCIEI0BATEIbHOM COEIMHEHUH
JIBYX PE3UCTOPOB.

[TpoBepka nmpaBuIIa IJIst CHITBI TOKA MTPH MApaJLIEIIbHOM COSAMHEHUH PE3UCTOPOB.
Onpenenenne padOTHI AIEKTPHYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOpP.

OnpezneneHne MOLTHOCTH JIEKTPHUECKOTO TOKA, BBIEIAEMON Ha PE3UCTOpE.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MJIYLIETO Yepe3 JIaMIIOUKY, OT HaIpsHKEHUS
Ha HeW.



13. Onpenenenue KIIJ] narpeBatens.

14. VccnenoBaHre MarHUTHOTO B3aUMOCHCTBUS MIOCTOSTHHBIX MAarHUTOB.

15. 3yyeHne MAarHUTHOTO TOJS IOCTOSIHHBIX MAarHUTOB NpU HMX OOBEIUHEHUU U
paszeneHuu.

16. UccnenoBanue AeHCTBUS 2JIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOAEUCTBUS KaTYIIKU C TOKOM U
Mar"uTa oT CHJbl TOKa U HaIIPaBJIEHUS TOKA B KaTYIIIKE.

18. M3yueHue aelcTBUS MarHUTHOTO I10JIS1 HA IPOBOJHHUK C TOKOM.

19. KonctpynpoBaHue 1 u3ydeHue paboThl 3JEKTPOIBUTaTEsL.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTAHOBKHU.

21. OnbITEl 1O MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIICAOBAHHE
U3MEHEHMH 3HAY€HUs U HalpaBJICHUs UHIYKIIMOHHOIO TOKA.

9 KJIACC

Pa3nes 8. Mexanuueckue siBJIeHUsI.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBWKEHHUs. PaBHOMepHOe mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsiMOJIMHEHOE JBHKeHHe. CpelHsii M MrHOBEHHAs CKOPOCTh Tejla NpH HEPaBHOMEPHOM
JBU>KEHUH.

VYckopenue. PaBHoyckopeHHOE npsMonHelHoe ABmkeHne. CBoOoaHoe naaenue. OnbIThl
lNanunes.

PaBHOoMepHOE ABMkeHUE MO OKpYKHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
yIiIoBasi CKOpocTu. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

ITepBoiii 3akon Herotona. Bropoii 3akon Hbrorona. Tpetuit 3akon Herotona. [lpuniun
CyNEPIIO3UIUHU CHIL.

Cwia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHHUS CKOJIBKEHMSI, CHJIa TPEHHS
MOKOSI, IPYTHE BUJbI TPEHUS.

Cuna TKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOpPEHHE CBOOOIHOTO TaJCHUS.
JBwxenne mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
Meperpy3KH.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynsc Tena. M3meHenune umnynbca. Mnynbc cuiibl. 3aKOH COXpPaHEHMs] MMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckas padota U MOIIHOCTb. PaboTa cui TskecTH, ynpyroct, TpeHus. Cs3b
sHepruu u paboTel. [loTeHIManpHas SHEprus Teia, MOJHSATOTO HaJ TMOBEPXHOCTBHIO 3EMIIU.
[ToTeHumanbHas 3Heprus cxkaroil npyxxunbl. Kunetnueckas sneprusi. Teopema 0 KHUHETUUYECKOM
SHEPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.

1. HabGmroneHne MEXaHUYECKOTO JIBIYKEHUS Tella OTHOCUTEIHHO Pa3HBIX TENl OTCUETA.

2. CpaBHeHHE TIyTeHd W TPAEKTOPUU IBMKEHHS OJHOTO M TOTO K€ Tela OTHOCUTEIBHO

pPa3HBIX TEII OTCUETA.

3. H3MepeHHe CKOPOCTH M YCKOPEHUS TIPSIMOJIMHEHHOTO JBUKCHHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOIO IBUKEHUS.
5. HalGnronenue ABUXKEHHS Tela MO OKPYKHOCTH.

&



Habmoienne MexaHU4ecKuX sIBJICHUN, TPOUCXOSIINX B cucteme oTcuéra «Tenmexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KCHUU OTHOCUTENILHO KabuHeTa (QU3HKH.
3aBUCHUMOCTh YCKOPEHHUSI TeJla OT MacChl TeJIa U IEUCTBYIOIIECH Ha HETO CHUJIBI.
Habmtoienue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUH TEII.

N3meHenue Beca Tena nNpyu yCKOPEHHOM JIBH)KEHHH.

. Ilepenada nmiynsca npyu B3aMMOJAEHCTBUU TEIL.

. IIpeobpazoBanusl SHEPTUM NIPU B3aUMOAECUCTBUHU TEIL.

. CoxpaHeHune UMITyJIbca IIPU HEYNIPYTOM B3aUMOJIEHCTBUN.

. CoxpaHenue numnysibca Ipy abCOIIOTHO yIIPYroM B3aUMOJEHCTBUY.

. HabnroieHue peakTuBHOTO IBUKEHUS.

. CoxpaHeHre MEXaHNUECKON IHEPTUU ITPU CBOOOTHOM IMAJICHUH.

. CoxpaHeHne MEXaHU4ECKOW YHEPIUH NP IBMKEHUU TeJla 10 IeHCTBUEM TIPY>KUHBI.

Jlabopamopnwvie pabomot u onvimeol.

1.

©

10.

11.

KonctpynpoBanue TpakTa ajisi pa3roHa M JalbHEHIIEro paBHOMEPHOTO JIBHKCHHS
[IapuKa uJjin TCICIKKHU.

OnpeneneHue cpefHel CKOPOCTH CKOJIbKEHHs Opycka WM JBM)KEHHUS IIapuKa IO
HaKJIOHHOH IJIOCKOCTH.

Omnpenenenne YCKOpEHHs Tella NPH PABHOYCKOPEHHOM JIBIKCHHH II0 HAKJIOHHOW
IUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JIBIDKCHHHU 0€3
HavyaJIbHOI CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIM MPU PABHOYCKOPEHHOM JBUKEHUU 0€3 HadaabHOM
CKOpPOCTH IIYTH OTHOCATCA KaK pPian HEUETHBIX quceii, TO COOTBCTCTBYIOHIUE
POMEXYTKH BPEMEHHU OJJMHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHSI CKOJBKEHHS OT CHIIBI HOPMAaJbHOTO
TIaBIICHUS.

Omnpenenenne korppuueHTa TPEHUS CKOJIbKECHHUSL.

OnpeneneHue )XECTKOCTU MPYKUHBI.

Omnpenenenue pabOTHl CHJIBI TPEHUS MpPU PABHOMEPHOM JBIKEHHM Teja IO
FOpI/I3OHTaJ'II>HOI\/’I ITOBEPXHOCTH.

Omnpenenenne paboOThl CHIIBI YIPYTOCTH TNPH HOABEME Ipy3a C HCHOIB30BAaHHEM
HEMOABMKHOTO U TOABUKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUs SHEPTUH.

Pa3zgen 9. Mexannueckue KoJe0aHud U BOJIHBI.
Konebarenbnoe nBwkenue. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHMIA: TEpUOJ], YacToTa,

aMIUIUTyna. MareMartuyeckuii M TOPYKUHHBIM  MasTHUKU. [IpeBpamieHue sHepruu Ipu
KoJIeOATEILHOM JIBHIKEHHHU.

3aryxatomue konebanus. Beinyxnenasle konebanus. Pesonanc. MexaHndeckue BOJHEI.
CpolicTBa MexaHW4YecKuX BOJIH. [IpogosibHbIE U TTONIEpEYHbIE BOJIHBL. J[JIiHA BOJHBI U CKOPOCTH

e€ pacnpocTpaHeHusl. MexaHnuecKue BOJIHbBI B TBEPAOM TeJ€, CEICMUYECKHE BOTHBI.
3Byk. ['poMKOCTH 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.
Hemoncmpayuu.

1.

2.
3.
4.

Hab6nronenue konebanuii Tel moa 1eHCTBUEM CHITBI TSDKECTH W CHITBI YITPYTOCTH.
Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.

Habmronenne BIHYX/IEHHBIX KOeOaHui 1 pe3oHaHca.

PacnipocTpaneHre poA0IbHBIX | MTOTICPEYHBIX BOJTH (HA MOJICIH).



5. HaGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKyCTHYECKHI pe30HaHC.
Jlabopamopuvie pabomsl u onvimol.
1. OmpeneneHuie 4aCTOTHI U NEpHOa KOJICOAHUN MAaTEMAaTUYECKOTO MasiTHUKA.
2. OrmpezaeneHue 4acTOThI U MEpHOJa KoJeOaHUN MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH NEpHOAa KoJeOaHWI TMOJBEIIEHHOTO K HUTH TPy3a OT
JUIMHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH Tepuoa KojeOaHUN MPY>KUHHOTO MasTHHKA OT MaccChl
rpysa.
5. TlpoBepka HE3aBUCHUMOCTH IEpHOAa KOJICOAHWN Tpy3a, MOABEUICHHOTO K HHUTH, OT
Macchl Ipy3a.
6. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh IEpHOJa KOJeOaHWW MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue yckopeHHUs: CBOOOIHOTO Ma/leHUs.
Pa3nes 10. Di1eKTpOMarHuTHOE 10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
OJEeKTPOMAarHUTHOE IoJie. DJIEKTPOMAarHUTHbIE BOJHBI. CBONCTBA 3JEKTPOMArHUTHBIX
BouH. llIkana 31eKTpOMarHuTHBIX BOJH. VCIonb30BaHUE 3JIEKTPOMArHUTHBIX BOJH AJII COTOBOM
CBSI3H.
DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBa CBETA.
Jlabopamopnwsie padbomot u onvimol.
1. W3ydeHwue CBOMCTB 3EKTPOMArHUTHBIX BOJH C TOMOIILI0 MOOUIILHOTO TenedoHa.
Pa3znea 11. CBeToBbI€e IBJICHHUS.
JlyueBasg moxenb cBera. McrouHuku cBeta. IIpsAMOIMHEHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH oTpaskeHuUs CBETA.
ITpenomiienue cBera. 3aKoH npenomiieHus cBeTa. IloHoe BHyTpeHHEe OTpaKEeHUE CBETA.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOAAX.
Jlunza. Xox nyueit B nuH3e. Ontuueckas cuctema (oToarmapara, MHKPOCKONA H
Teneckona. ['ma3 kak ontudeckas cucrema. bin3opykocTs U 1abHO30PKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. CllojkeHNe CEKTPaIbHbIX IIBETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Tony4yenne n300paXkeHUH B TJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue cera.
ONOTHYECKUN CBETOBO/I.
Xon yueit B coOuparomieit Junse.
Xox JIydeil B paccenBaroleH JIMH3E.
[Toryuenue n300pakeHU C TOMOILBIO JTUH3.
. Ilpunnun neiictBus ¢oToannapara, MUKPOCKOIIa U TEJIECKOTA.
10. Mopnens riasa.
11. PaznoxxeHue 6enoro cBeTa B CIIEKTP.
12. Tlony4enune 6enoro cBera Mpy CIOKEHUH CBETA Pa3HBIX I[BETOB.
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Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPasKEHUS CBETOBOT'O JIyya OT YIJia MaJeHHUs.

2. HzyueHue xapakTepUCTHK M300paXeHHUs IPeAMETa B IJIOCKOM 3epKaJie.

3. MHccnenoBanue 3aBUCUMOCTH yIJla NMPEJIOMIICHHSI CBETOBOTO JIyda OT yIJla MaJeHHs Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paKeHU C MOMOIIBIO COOMPAOICH JTHH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS H ONTUYECKON CHUIIBI COOMPAIOIIEH JIMH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnbITel O BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHUM Yepe3 IBETOBBbIE
(GUIBTPHL.

No ok

Pa3nen 12. KBanToBble iBJIeHUS.

Oneitel Pe3epdopaa u ruianerapuas moaenb aroma. Mojaens atoma bopa. Mcnyckanue n
norjiouieHre ceera atoMoM. KBautel. JIuHelyarbie CieKTpHI.

PamuoaktuBHOCTh. Anbda-, O6eta- W ramma-uznydeHus. CTpOeHHME aTOMHOIO sapa.
Hyknonnass momens aromHoro sigpa. M3oromsl. PaamoaktuBHble mpeBpainenus. Ilepuop
MOJTypacnaaa aTOMHBIX siJiep.

SnepHbie peakiuu. 3aKOHbI COXPAHEHHSI 3aPSI0BOTO U MaCCOBOTO YHCEN. DHEPIus CBSI3U
aToMHbIX siaep. CBs3p Macchl U sHepruu. Peakuumu cuHte3a u aeneHus sjaep. Mcrounuku
sHeprun CosHIA U 3BE3 .

Snepnas snepreruka. JleiicTBUs paAlOaKTUBHBIX U3Ty4YEHUHN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TIOTJIOIICHHUS.

CrieKTphl pa3aMyHbIX I'a30B.

Crnextp Bojopoaa.

Habmronenue TpekoB B kamepe BunbcoHa.

Pabora cuéTunka HOHM3UPYIOMIMNX U3TYyUCHU.

Peructpanus uznydeHus npupoJHbIX MUHEPAJIOB U MPOJYKTOB.

.]Iaﬁopamopubte padomol u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATBIX CIIEKTPOB U3IY4YEHUS.

2. HWccnemoBanue TPEKOB: M3MEpPEHUE JHEPTHHM YACTHIBI 10 TOPMO3HOMY ITyTH (I10

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO QOHA.

IToBTOpHTEIBLHO-0000 A0 MOIYIb.

[ToBTOpHUTENBEHO--0000IIAIONINIT  MOAY/Ab TpeAHAa3HAuYe€H JJii CUCTeMaTu3aluu U
0000111eHUS TPEIMETHOTO COICPKAHUS U OTIbITa I€ATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUU
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY I'OCYAApCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00yJaroUIMXcsl, BHIOPABIINX ITOT Y4eOHBIN MpeaMeT.

[Ipy wu3ydyeHMHM JAHHOTO MOJYJS peaTu3yloTCd M CHCTEMaTU3UPYIOTCS  BUABI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecneduBaeTcs JOCTHUKEHHE TMPEAMETHBIX U
METaINpeIMETHBIX IIAHUPYEMBIX pe3yJbTaTOB 0OyueHUs, (OpPMHUpPYETCs €CTECTBEHHOHAay4YHas
IPaMOTHOCTb: OCBOEHHME HAyUYHBIX METOJIOB HCCIICOBAHUS SIBICHUH MPUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (U3NYECKUE SBJICHHS, NPUMEHSS TMOJy4YeHHbIE 3HaHUS,
pelaTh 3aa4u, B TOM YHCJie KaYeCTBEHHbIE M SKCIIEPUMEHTAIIbHBIE.

[TpyHIMNIMAIBHO NEATEIbHOCTHBIA XapakTep JaHHOTO pas3zeiia pealn3yeTcs 3a CUET TOro,
4TO 00y4arolrecs BHITOIHSIOT 331aHUs, B KOTOPBIX UM MpeaiaraeTcs:
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Ha OCHOBE IMOJIYYEHHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (PU3HUYECKUE SIBICHUS

B OKPYKaroUIEN IPUPOJE U TOBCEIHEBHOM KU3HU;

HCIIOJI30BAaTh HAYYHBIC MCTO/AbI MCCJICIOBAHUSA (1)I/ISI/II-IGCKI/IX HBHGHHﬁ, B TOM 4YHCJIC OJIA

IMPOBEPKU T'UIIOTE3 U MMOJTYUCHUA TCOPETUICCKUX BBIBOAOB;
00BACHATH HAay4YHBIC OCHOBBI Hauboyiee BaKHBIX I[OCTI/I)KCHI/Iﬁ COBpPEMECHHBIX TeXHOHOFHﬁ,

HalpuMep, INPAKTUYECKOIO0 HCIIOIb30BAHMS PA3JIMYHBIX HMCTOYHMKOB JHEPIrUM Ha OCHOBE
3aKOHa IIPEBPALLICHUS U COXPAHECHMSI BCEX U3BECTHBIX BUOB SHEPIUHU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

N3yuenne (U3NKKM HAa ypOBHE OCHOBHOTO 0OWIEro oOpa3oBaHMsS HANpaBlICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesynprate usydyenuss (U3MKM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUA Y

oOyuaromierocst OynyT c()OpMHUPOBAHBI CIEIYIONINE TNIHOCTHBIEC PE3YIIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIUTAHUS:

[] mposiBIeHHEe UHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHHCKOM (PU3UIECKOi
HayKH;

[] IEHHOCTHOE OTHOIIEHHE K JJOCTHXKEHUSIM POCCUHCKUX yUEHBIX--(H3UKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

] TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKIEHUH OOILIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po6JIeM, CBA3aHHBIX ¢ NPAKTUYECKUM IPUMEHEHNEM JTOCTHKEHUN (PU3UKY;

[ ocOo3HaHME BaKHOCTH MOPAJIbHO--3TUYECKUX NIPUHIIUIIOB B JESATEIILHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

[l BOCHIpUSTHE 3CTETUYECKUX KadyecTB (PU3MUYECKON HAyKu: €€ TapMOHUYHOI'O IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 O3HAHMA:

[] oco3HaHME LIEHHOCTH (DPU3MYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTa IO3HAaHHUsS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIEH COCTABIIAONIEH KYJIbTYPBI;

[l pa3BUTHE HAy4YHOU JTH0003HATETLHOCTH, MHTEPECA K UCCIEI0BATEIbCKON AEATEIbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONONYYHs:

[] oco3HaHME IIEHHOCTH Oe3omacHOro o0Opa3a >KU3HM B COBPEMEHHOM TEXHOJOTMYECKOM
MHpE, BaXXHOCTH IMpaBWil O€30IacHOro IOBEACHMSI Ha TpaHCIOpTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TETIJIOBBIM 00OPYI0BaHUEM B IOMAIIHUX YCIOBUSIX;

] chopMHpPOBAaHHOCTh HaBbIKa peIeKCHH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOro
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyA0BOro BOCIIUTAHUSA:

[] akTUBHOE y4acTHe€ B pEIICHUH MPAKTHUYECKHUX 3a/1ad (B paMKax CeMbU, 00pa30BaTeIbHOM
OpraHM3aliu, Tropoja, Kpas) TEXHOJOTMYECKOW U  COLMAJbHOW HaIpaBIEHHOCTH,
TpeOYIOUINX B TOM YHUCIIE U (PU3MUECKUX 3HAHUIA;

[l mHTEpeC K MPAKTUYECKOMY U3YyUeHHIO Mpodeccuil, CBA3aHHBIX ¢ (PU3UKOIA;

7) 3IK0I10THYECKOr0 BOCTIMTAHUSA

(] opueHTalusi Ha TpPUMEHEHHWE (QHU3UUECKUX 3HAHUM Ui pelieHHs 3agad B 00JIaCTH
OKpY’Karolllel cpenibl, MJIAaHUPOBAHUS MOCTYNKOB M OLIEHKH MX BO3MOXHBIX MOCJEICTBHM
TUIS. OKPYXKaloLIe Cpenbl;

[ ocozHaHue r100ABHOTO XapaKTepa KOJIOTHYECKUX MPoOIeM U IMyTel UX pPelIeHus;



e 8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBHAM COUMAIbHOI M NPUPOIHON cpeabl:

e [J morpeOHOCTHP BO B3aMMOACWUCTBUM NpPU BBHIIOJHEHUHM HCCIECIOBAHUN U TIPOEKTOB
¢u3nvecKoil HarpPaBIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHHUSIM JPYTHUX;

e (] MOBBIIEHNE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO IeATEIbHOCTD;

e [J morpeOHOCTH B (pOpMUpPOBAaHMHM HOBBIX 3HAHW, B TOM 4YHcie (HOPMYIHPOBATH HJIEH,
MIOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

e [J ocozHaHue neUIUTOB COOCTBEHHBIX 3HAHUHI U KOMIIETEHTHOCTEH B 00J1aCTH (DUBUKH;

e [J maHMpOBaHHUE CBOETO Pa3BUTHS B MPUOOPETEHNH HOBBIX (DU3NYECKHUX 3HAHUM;

e [] cTpemieHHME aHAIM3MPOBATh M BBIABIATH B3aUMOCBA3M IPUPOJBI, OOLIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (U3NUECKUX 3HAHUI;

e [] OmEHKAa CBOMX JEHUCTBHM C Y4ETOM BIMSHUSA Ha OKPYXKAIOLIYI0 CpEly, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocs OyIayT cGOpPMHpPOBAHBI MeTanpeAMeTHbIe Ppe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCcalbHbIe yueOHbIE NEUCTBUSA, PETYISTUBHBIC YHUBEPCAIbHbIC yUeOHbIE T1EHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC yqeﬁnble JeHCTBUA

Ba3oBble loruueckue aeiicTBUs:
e BBIIBJISATH M XapaKTEpU30BaTh CYLIECTBEHHbIEC IPU3HAKU OOBEKTOB (SIBJICHH);
® yCTaHABJIMBATh CYLIECTBEHHBIN NMPHU3HAK KJIACCU(UKALMHU, OCHOBAHUS JUIs 0000IIEHUS
U CPaBHCHUS;
® BBIIBJISATH 3aKOHOMEPHOCTU U MPOTUBOPEUMS B paccMaTpUBAEMbIX (PaKTax, TaHHBIX U
HaOJIOIEHUAX, OTHOCAIIMXCS K (PU3MUECKUM SIBIICHUSM;
® BBIIBJISATH NPUYUHHO--CIIEICTBEHHbIE CBSA3M NPU M3YYEHUU (PU3MUECKUX SBICHUH U
IPOILIECCOB, JIeJIaTh BBIBOABI C HCIOJB30BAHUEM JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOUE€HUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
® CaMOCTOSTENbHO BbIOMpaTh crmoco0 pemeHus Yy4eOHOHl (Qu3nmyeckol 3aj1auu
(cpaBHEHUE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOAXOASIIETO C
y4€TOM CaMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPHUEB).
ba3oBble nccienoBareibckme 1eiCTBUSA:
®  UCMOJb30BATH BONPOCH KaK UCCIIEA0BATEIBCKUI HHCTPYMEHT ITO3HAHMS,
® [POBOJUTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHY OIIBIT, HECJIOKHBIN
(bU3HYEeCKU HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
® OIICHUWBaTh Ha NMPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpPMAIHIO, TIOTYYEHHYIO B XOJI€
UCCIICIOBAaHHS WITH DKCTICPUMEHTA;
® CaMOCTOATENbHO  (opMynHpoBaTh 00O0OIIEHHMS M BBIBOJABI IO  pe3yibTaTaMm
MPOBENEHHOTO HAOIIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;
® [IPOrHO3UPOBATh BO3MOXHOE JlaJIbHEHIIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a TAKKe
BBIJIBUTATh TPEATIOI0KEHUS] 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.
Pabora ¢ nnopmanmeii:



NPUMEHATHh Pa3jIMYHbIe METO/bl, MHCTPYMEHTHl W 3alpoChl MpPHU IMOHMCKE U OTOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (pu3ndecKoil 3a1auu;
aHAJIM3MPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATh MHPOPMAIHMIO PA3THIHBIX
BUJOB U (pOPM IPEICTABICHHUS;

CaMOCTOSATENIFHO BBIOMPATh ONTHMAIbHYIO (OpPMY MpeICcTaBiIeHUS HHPOpMAIHUU U
WITIOCTPUPOBATh pEIIaeMble 3a/la4d HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKol U UX KOMOMHAITUSIMH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJie OOCYXAcHHs Y4eOHOTO Marepuaia, pe3yabTaToB JIadOpaTOPHBIX paboT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAeMOM TEMbI M BBICKA3bIBATh HJICH,
HAIlCJICHHBIC Ha PEIIeHUE 3a/1a4H U MOIepKaHne OJIaroKelaTeIbHOCTH OOIICHNUS;
COIIOCTaBJISITh CBOM CYXJACHUS C CYXICHHSIMU JAPYrUX YYaCTHUKOB JIMAJIOTa,
00HapyXUBaTh Pa3INYNe U CXOJCTBO MO3UIUH;

BBIPA)KaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MUCHBMEHHBIX TEKCTAX;

nyOMYHO  TPEICTABISITH  PE3yAbTaThl  BBIOJIHEHHOTO  (DM3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHMMATh M WCIOJIh30BaTh MPEUMYINECTBA KOMAHIHOW M WHIAWBHIYAJIHLHOW DPaOOTHI
IIPY PEUICHUU KOHKPETHOH (pru3mueckoi mpoOIeMsl;

NPUHUMATh 1IEJIM COBMECTHOW JICATEIIbHOCTH, OPraHW30BBIBATh JCHCTBUSA MO €€
JOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBINOJIHATh CBOKO YacTh Pa0OThI, JOCTHras KA4eCTBEHHOTO pe3yJbTara MO CBOCMY
HAIPaBJICHUIO U KOOPIAMHUPYS CBOU JCHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;
OLICHUBATh KAueCTBO CBOETO BKJIaJa B OOMUH TNPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJIHTI/IBHLIe YHUBEpPCAJbHBIC yqeﬁﬂue JeHCcTBUA

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIMX JUIsl PEIICHUS
(bu3nUecKrux 3HaHUM;

OpUEHTUPOBAThCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATHE PEIIEHUH IpyMIoi);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pElIeHUs (U3NYECKOM 3ajaud WM IJIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJIb, 3MOLIMOHAJIbHBIA HHTEJLIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IiaH €€ U3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHHS) pe3yJbTaTOB JAESITEeIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJI€ B XOJ BBIMOJIHEHUS (PU3NUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIIOBUSM;



CTaBUThH ce0s1 Ha MECTO APYroro YelIoBeKa B XOJE CIOpa WM JTUCKYCCUU Ha HAY4YHYIO
TEMy, IOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

npu3HaBaTh CBOE IMpaBO Ha OMIMOKY MpU peuieHHH (QU3UYECKUX 3aJad Wi B
YTBEPKACHUSIX HAa HAYYHbIE TEMbI M TAKOE JK€ IIPaBO JPYToro.

HPEAMETHBLIE PE3YJIbTATHI
K koHIly 00y4enus B 7 Kjacce MpeMETHBIC Pe3yIbTaThl Ha 0230BOM YPOBHE JOJKHBI OTPAKATh
c(hOpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHUI:

UCMOJIb30BaTh TMOHATHS: (U3MUECKHE M XUMHYECKHE sBIIEHHs, HaOJIOCHHUE,
9KCHEPUMEHT, MOJIEJb, TUIIOTE3a, €IUHMIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHble COCTOSIHUS BelllecTBa (TBEPIOE, KHUJIKOE, razo00pazHoe), MEXaHMUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOAEWCTBYIOImast cuia, aedopmarnus (ynpyrasi, IUIACTHYECKas), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

pasnnyath sBieHus (Iuddy3us, TEII0Boe IBUKEHHUE YaCTULl BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEPHOE JBID)KEHUE, MHEPLUs, B3aUMOJICHCTBUE Tell, paBHOBECHE
TBEPIBIX TN C 3aKPEeIUIEHHOH OChbIO BpalleHMs, Iepejada JaBieHUs TBEPIBIMU
TeJIaMH, KUAKOCTIMHU U razaMu, aTMoc(epHoe JaBjieHUE, IIIIaBaHUE TeJl, IPEeBpalLeHUs
MEXaHUYECKOM 3HEPIUn) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3YyYEHHBIX (U3MUECKUX SIBIECHUH B OKPY)KAIOLEM MHpE, B
TOM 4yMcie (u3nueckue sBICHHMS B MPUPOJE: MPUMEPHl JABWKEHHS C Pa3IMYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOAE, ACHUCTBUE CWIBI TPEHHS B NPUPOLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHS Ha JKMBOM OpraHU3M, IIaBaHHE DHIO,
pblYary B TeJe YelOoBeKa, IPU 3TOM IEPEeBOJUTH MPAKTUUECKYIO 33Jauy B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbBIE CBOICTBA (IPU3HAKN) (PU3MUECKUX SBICHUMN;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBAa, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CUia TPEHHSs, JaBlIEHUE
(TBEpHOro Tema, >KMIKOCTH, rasza), BBITAJIKUBAIOLIAs CHUJIa, MEXaHUYecKas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3((QHUIMEHT MO0Je3HOro AEeUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHsi), NPy OMUCAHUU NPABUIIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCTIONIb3YyEMbIX BEIMYUH, UX 0003HAYEHUS U €IMHULIBI
(bu3NYeCKUX BEIMYUH, HAXOAWUTh (POPMYyIbI, CBA3BIBAIONIME JaHHYIO (QU3NYECKYIO
BEJIMYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTH TpadUKH H3YUYEHHBIX 3aBHUCUMOCTEH
(bU3UUECKUX BEIHYNH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MYECKHE SBJIEHUS M MPOLECCH, HCHOJb3YS
IpaBuiia CIOXKEHUs CUJl (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (0OJ0Ka), «30JI0TOE€ TPABHIIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOM »HHEepruM, NpH OTOM JaBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMaTHUECKOE BBIPaKEHUE;

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECChl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABJIATh NPUUMHHO-
-CJIEJICTBEHHBIE CBSI3M, CTPOUTH OObsICHEHHE U3 1—2 JOrMUYECKUX IIaroB C OMOpPOW Ha
1-2 wu3yuyeHHBIX CBOIicTBa (U3MYECKUX SBICHUHM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;



pemath pacuéTHble 3agayd B 1-2 1eicTBHA, HWCHONB3YSd 3aKOHBI U (POPMYIIBL,
CBs3bIBalOIME (U3MUYECKHE BEIWYMHBI: Ha OCHOBE aHajin3a YCJIOBUS 3aJauu
3allUCBIBaTh KPATKOE YCIIOBHUE, MOACTABIATh (U3NYECKUE BEIUYMHBI B (OPMYJIBI U
IPOBOJIUTH PAacy€Thl, HAXOAUTh CIIPABOYHbIC JAHHbIC, HEOOXOAMUMBIE AJIS pEIICHUsS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYSHHON (PU3NYECKON BETMUHHBI,
pacrio3HaBaTh TPOOJIEMBI, KOTOPHIE MOXXHO pELIMTh TMPH MOMOIIM (HHU3HYECKHX
METOJI0B, B OIMCAHMM MCCIEAOBAaHUS BBIICIATh IPOBEPSIEMOE IPEAIIOIOKEHHUE
(runortesy), pas3inyaTb U HHTEPIPETUPOBATH IIOJYUEHHBIM pe3ynbTaT, HaXOIUTh
OLIMOKH B XOZI€ OIBITA, JIe1aTh BBIBO/BI 110 €I0 PE3YJIbTaTaM;

IPOBOJIUTH ONBITHI 10 HAOIIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATh IPOBEPSIEMbIE MPEINOIOKEHNU, COOUpaTh YCTAHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&éMa, CUJIbl U
TEMIIepaTypbl C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(PPOBBIX NPHUOOPOB, 3alKCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJaHHOM a0CONMIOTHOM MOTPEUTHOCTH U3MEPEHUH;
IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEIMUYUHBI OT JPYrou C
MCIIOJIb30BaHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYILIETOCS
Telna OT BPEMEHM JIBUKEHUS TEJla, CUJIbl TPEHUS CKOJIBKEHHUs OT Beca Tejla, KaueCcTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
CONPUKOCHOBEHMSI TeJ, CUJIbl YIPYTOCTH OT YJJIMHEHMS MPYKHUHbBI, BHITAJIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH dYacTh Tella MW OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHUMOCTHU OT IUIOTHOCTU Teja, OT IJIyOWHBI, Ha KOTOPYIO HOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJ, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOTO HCCIEeNOBaHMSA, COOHMpaTh YCTAaHOBKY M  BBINOJHATH
U3MEpEeHus], clenys MpeIoKeHHOMY IUIaHy, (PUKCHPOBATh PE3yNbTaThl MOIY4EHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHUJEC NPEJIOKEHHBIX TAaONMIl U TIpadUKOB,
JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM HUCCIIEJOBAHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEIWYUH (IUIOTHOCTh BEIECTBa
KUAKOCTH W TBEPAOrO Tela, CWIA TPEHHUs CKOJIBXKEHHSA, MaBJICHHE BO3/yXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOLIass Ha MOTPYKEHHOE B KHUJAKOCTh TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIeAys NPEeJIOKEHHON
MHCTPYKLIMU: IPU BBIMOJIHEHUH U3MEPEHUN cOOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEIIMYNHBI,

coOnrofarh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEeM;

yKa3bIBaTh MPUHIMNBI JCHCTBUS NpPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/ b, OAPOMETP, phluar, NOJBMXKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTb;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOpOM Ha WX OMNHMCAHUA (B TOM YHCIE: MOAMIMIHUKH, YCTPOMCTBO
BOJIOIIPOBOZA, THUAPABIMYECKUIM NpPecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcoc,
apeoMeTp), UCMONb3ys 3HaHUSA O CBOMCTBAaX (PU3MUECKUX SBICHUH M HEOOXOIUMBIE
¢duznyecKkne 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIMIO O MpHUMepax) NPaKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B IOBCEJIHEBHOM JKM3HHM JUIsl OOecreyeHus
0e30MacHOCTH TpU OOpalieHMH ¢ OpudopaMu M TEXHUYECKUMH YCTPOWCTBAMU,



COXpaHEHHS 370pPOBbsi M COOJIIOJIGHHUS HOPM OSKOJOTHYECKOTO TIOBEACHHS B
OKpYKalollleil cpee;

OCYIIECTBIISITh OTOOp HMCTOYHUKOB HHGpopManuu B VHTepHETe B COOTBETCTBUU C
3a/IaHHBIM ITIOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIINUXCS 3HAHUN U IyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIICISITh HHPOPMAITUIO, KOTOPAs SIBISICTCS TPOTHBOPEYUBON
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

MCIIOJIb30BATh MPH BBIMOJIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATYPY
(UBHYECKOTO COJEpXKAHUS, CIPABOYHBIE MAaTEepUANIbI, pecypchl ceTu HHTepHeT,
BJIa/IeTh MpUEMaMHM KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus HHPOpMAIUU U3
OJIHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIC M YCTHBIE COOOIICHUS HA OCHOBE 2—3
MCTOYHUKOB MHPOpMAIMK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE IMYOJIUYHO AeNaTh
KpaTKHe COOOIICHHSI O Pe3yIbTaTax MPOCKTOB MM YYCOHBIX HCCICIOBAHUM, IPH 3TOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
CONPOBOXAATh BBICTYIIJICHUE TPE3EHTALIUEH;

IIPU BBINIOJIHEHUHU Yy4YEOHBIX MPOEKTOB M MCCIENOBAHUMN paclpenesTh 00S3aHHOCTH B
rpYyIIIE B COOTBETCTBUU C MOCTABJICHHBIMHU 33/1a4aMH, CJIEAUTH 32 BHIIIOJIHEHUEM IJIaHa
NEHCTBUI, aJeKBAaTHO OIEHUBATh COOCTBEHHBIA BKJIAJ B JEATEIBHOCTH TPYIIIBL,
BBICTPANBaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE, YUUTHIBASI MHCHUE OKPYKAIOIIUX.

K koniy oOyuenus B 8 kjiacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

HCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBILICHHBIA ¥ HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, FIEKTPUUECKOE
10JIe, IPOBOJHUKH W JUDJEKTPUKH, MOCTOSIHHBIA 3JIEKTPUUECKUI TOK, MarHUTHOE
T0JIE;

pasznuyarh SBJIEHUS (TEIJIOBOE pacHIMpEeHUEe U C)KaTue, TeIulonepenaya, TEIIOBOE
paBHOBECHE, CMauMBaHMUE, KaNWUIIPDHBIE SBICHUSA, WCIAPEHUE, KOHICHCALUS,
IIJIaBJICHUE, KpUCTaJUIM3aLs (oTBepaeBaHue), KHUIICHHE, TerJIoneperaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIyUE€HHUE), DJIEKTpU3ALUs TeJl, B3aUMOJIEHCTBUE
3aps0B, ACUCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aHMOJEHCTBHE
MarHuToB, AECUCTBHE MarHUTHOIO IOJI HAa MPOBOAHHUK C TOKOM, JJIEKTPOMAarHUTHas
UHAYKIMS) TIO0 ONHMCAHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIEHUE U3YYEHHBIX (M3MUECKUX SIBICHUI B OKPYXKAIOLIEM MUpE, B
TOM 4ucie (U3MYECKUe SBIEHUS B TPUPOJIE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUISIDHBIE SIBJICHUST B IPHUPOAE, KpHUCTauIbl B mpupone, usnydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHHE pPOCHI, TyMaHa, WHEs, CHera,
JJIEKTpUYECKUE SBJIEHUS B arMmocdepe, JIIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOJI0COB, pOJib MAarHUTHOTO MOJS IS JKU3HM Ha
3emiie, MOJISIPHOE CHSIHME, IPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a]auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbBIE CBOICTBA (PU3HAKN) (PU3HUECKUX SBICHUMH;

OTMCHIBATh U3yYEHHbIE CBOMCTBA T€ U (PU3NYECKHUE SBJICHUS, UCIIONB3YS (PU3NUECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSsS DHEpPrus, KOJWUYECTBO TEIUIOTHI, YyHAEIbHas
TEIJIOEMKOCTh ~ BEUIECTBA, YJENbHAs TEIUIOTA IUIABJIICHMS, YJAEJIbHAs TeIUIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO



JIEUCTBUSA TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, JJIEKTPUUYECKUN
3apsii, Cuja TOKa, OHJIEKTPUYECKOE HAMNpsHKEHUE, COMPOTHUBIICHUE IPOBOJIHUKA,
yAEIbHOE CONPOTHBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTD JIEKTPUUECKOTO TOKA), IPH
OMHMCAHUW TPABWIBHO TPAKTOBaTh (DU3MYECKHI CMBICI HCIOJIb3YEeMbIX BEIUYHH,
0003HaYCHHS] ¥ €AMHUIIBI (PU3WYECKUX BEITUYHH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIIUE
JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH T'paduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3UUCCKUX BEITMYHH,

XapaKTepU30BaTh CBOMCTBA Tel, (pU3WMYECKHe SBICHHUS M MPOIECCH, HCIONb3Ys
OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJISIPHO--KUHETHUYECKOM TEOPHH CTPOEHHUS BEILECTBA,
IOPUHIUIT CYNEPIO3UIMK TMoJjied (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsiia, 3akoH Oma ais ydactka 1enu, 3akoH JDxoyns—JIeHna, 3akoH coOXpaHeHHs
SHEPIHH, MPU STOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3aIUCBHIBATh €ro
MaTeMaTU4YECKOE BhIPAXKEHUE;

OOBSCHATh (PU3MYECKHE MPOIECCHl M CBOMCTBA TEJI, B TOM YHUCJIE M B KOHTEKCTE
CUTYalHt MPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITD
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTE;

pemate pacd€THble 3amadd B 2-3 JACWCTBHS, HCIONB3yS 3aKOHBI W (OPMYIIBI,
CBs3bIBaONIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHallu3a YCJIOBUSA 33Jayu
3aIlMChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTATOK JIAHHBIX ISl PELICHHS 3aJ1a4u,
BEIOMpATh 3aKOHBI 1 ()OPMYJIBI, HEOOXOAUMBIE JIJIsl €€ PEIIeHUs, TPOBOAUTH PACUETHI U
CPaBHHBATh MOJTYYEHHOE 3HAUCHHE (DU3HUECKON BEIMYUHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh IMPOOJIEMBI, KOTOPHIE MOXHO PEIIMTh IMPU TOMOIIN (U3HIESCKUX
METO/IOB,  MCIOJIb3ysd  ONHMCAHUE  HUCCJIENOBAHMS,  BBLACIATH  IPOBEPAEMOE
MPEIOIOKEHUE, OLECHUBATh MPABWIBHOCTh IMOPSJKA IPOBEACHUS HCCIEIOBAHUS,
JIenaTh BBIBOJIEL,

MIPOBOJIUTH OIBITHI 1O HAOIIOJAEHUIO (PU3HUECKUX SIBJICHUN WU (DU3UYECKUX CBONCTB
Ten (KamwUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JIaBJIGHHMsSI BO3JyXa OT €ro o00béMma,
TeMIEepaTypbl, CKOPOCTH MPOIECCA OCTHIBAHUS M HArPEBAaHMS MPU U3JTYYEHUHU OT LIBETA
u3Nyyaronie (moriomaromieil) MOBEPXHOCTH, CKOPOCTh HCHApeHUs BOJABI OT
TeMIepaTypbl JKHAJIKOCTH UM IUIONaAu €€ TIIOBEPXHOCTH, DIIEKTPU3aLMUsA Tel U
B3aWMO/JICHCTBUE ANEKTPUUECKUX 3apsAJIOB, B3aUMOJICHCTBUE MOCTOSHHBIX MarHuTOB,
BHU3yaJn3alys MarHUTHBIX MOJEH MOCTOSIHHBIX MarHUTOB, AEHCTBUSI MAarHUTHOI'O TIOJISI
Ha MPOBOJHHUK C TOKOM, CBOWMCTBa DJIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJBUIATENS
MOCTOSSHHOTO TOKa): (OpMyIHUpOBaTh MpPOBEpsSiEeMble TMPEANONOKEHUs, COOHpaTh
YCTAaHOBKY M3 TMPEIJIORKEHHOTO OOOpYJOBaHHUsS, OMHUCHIBATH XOJ OMNbITA W
(bopMyITUPOBATh BHIBOJIBI;

BBINIOJIHATH IPSAMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIIBHON BJIAXXHOCTU BO3/YyXa,
CWJIBI TOKA, HANpPSOKEHUS C HCIOJIB30BAHHEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
Gu3MYECKUX BENUYMH, CPaBHHUBATh PE3YNIbTAaThl W3MEPEHUN C Y4ETOM 3aJTaHHOMN
a0COTIOTHON MOTPENIHOCTH;

MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOU (DPU3UYECKON BEIMYMHBI OT IPYroM C
WCIIOJIb30BAHUEM TPSIMBIX M3MEPEHUN (3aBUCUMOCTH COMPOTHUBJICHUSI MPOBOJIHUKA OT
€ro JUIMHBI, TUIOMIAN MONEPEYHOTO CEUYEHUSI U YIEIIbHOTO CONMPOTUBIICHUS BEUIECTBA
MIPOBOJHUKA, CHJIbI TOKA, UAYILIEr0 YEPE3 MPOBOJIHUK, OT HAIIPSKEHUS HA IIPOBOIHUKE,
HCCIICIOBAHKUE TIOCIIEIOBATEILHOTO W MapajIeIbHOTO COCIUHEHHI MPOBOJHUKOB):



IUTAHUPOBATh HCCIIEOBaHUEe, cOOMPATh YCTAHOBKY M BBIMOJHATH MU3MEPEHHs, CIEays
IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH B BHJIE
TaOJMI U TPaQUKOB, AETaTh BBIBOABI 110 PE3yJIbTaTaM UCCIIEI0BaHMS;

® [POBOJUTH KOCBEHHBIC HM3MEPEHUs (U3UUECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOIHUKA, paboTa U MOITHOCTh JIEKTPUUECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEays
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIIATh 3HAUYCHUE BEJINUMHBI,

e coOmonaTh MpaBWia TEXHUKM Oe3omacHOCTH Ipu pabore ¢ JabOpaTOPHBIM
00opyI0BaHUEM;

® XapakTepu3oBaTh IPUHLUIBI JEHCTBUA H3YyYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OHNOpPOH HAa MX OIHUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIepMETp, BOJIBTMETP, CUETUMK 3IIEKTPUUYECKOU
DHEPTUHU, HIIEKTPOOCBETHTEIbHBIE NPUOOPHI, HArpeBaTeNbHBIC AIIEKTPOIPUOOPHI
(mpUMepBl), SJCKTPUYECKUE MPEIOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJIBUIrATENb
IOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMCTBaX (U3MYECKUX SBICHUH U
Heo0Xo1uMble GU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHHYECKHE YCTPOMCTBA M HM3MEpPUTENbHBIE MPHOOPHI TI0
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABHUraTellb BHYTPEHHETO CTOpPAHMS, SJEKTPOCKOI, PEOCTar), COCTaBIATH
CXEMBI DJIEKTPUYECKHX IIETIeH C TOCIIE0BATEIILHBIM U MapauIeIbHBIM COCTUHEHUEM
3JIEMEHTOB, pa3jnyasi yCIOBHbIE 0003HAYECHHUs JIEMEHTOB 3JIEKTPUUECKUX LIEel;

® [IPUBOAMUTH MpHUMEPbl (HAXOAUTh MH(MOPMALMIO O MpPUMEPax) MPAKTUYECKOIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IOBCEAHEBHOM MXU3HM Ui oOOecredeHus
0e30macHOCTH NIpU OOpalleHuH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHsI 3JI0pOBbSI M COOJNIOJIEHUS HOPM OKOJIOTUYECKOTO TIIOBEACHUS B
OKpy’Karolel cpene;

® OCYILECTBJIATH IMOMCK HHpOpMauuu (uzndeckoro cojnepxkanus B VHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICJIATE MH(QOPMALIMIO, KOTOpas SBISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;

® UCIOJB30BATH MPH BBHITIOJHEHUU yUeOHBIX 33aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
(GU3NIECKOTO COMEp)KaHMs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HTepHer,
BJIAJETh NMpHEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus WHGOpPMANUU W3
OJIHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

e co3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKHE YCTHbIE COOOLIeHHs, 0000mas
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (PM3UYECKOTO COJEpKAHUS, B TOM UHCIIE
nyoNIMYHO  TPEACTaBIATh  pe3yabTaTbl MPOEKTHOM MM  HCCIEeI0BATENbCKON
JeSITeTHHOCTH, TIPH 3TOM TPaMOTHO HCIIOJIb30BaTh W3YYCHHBIN MOHSTHIHBIA anmapat
Kypca (pHU3UKH, COPOBOXKIATh BRICTYIUICHHE MTPE3CHTAIHCH;

® [IpU BHINOJHEHUH Y4YEOHBIX IPOEKTOB U HCCIEAOBAaHUNA (U3NYECKUX IPOLECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIIEIUTh 32 BBHIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATh €ro, ajeKBaTHO
OIICHWBATh  COOCTBEHHBIM BKJIQJ B  JIEATEIBHOCTh  TPYIIbI, BBICTPAWBATh
KOMMYHHKATHBHOE B3aUMOCHUCTBUE, MPOSBIISISI TOTOBHOCTH Pa3peiaTh KOH(DIUKTHL.

K xoniy oOyuenus B 9 kJjacce mpeiMeTHbIE pe3ysbTaThl Ha Ga30BOM YPOBHE JIOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:



UCIIOJIb30BaTh IMOHATHS: CHCTEMa OTCuUéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCHUTEJIBHOCTh MEXaHHUECKOTO JBIKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHME, HEBECOMOCTb M TEPErpy3KH, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOrO Tela, paBHOBECHE,
MEXaHMYeCKue KoyiebaHus ¢ BOJHBI, 3BYK, HWH(QPa3ByK M  yJIbTPa3BYK,
AIIEKTPOMArHUTHBIC BOJIHBI, IIKajia 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U
JAJIbHO30PKOCTh, CIEKTPbl HUCIIyCKaHWsl M IOIVIOIIEHUs, anbda-, Oera- U ramma-
U3IIy4€HUs], U30TOIIBL, SIZICPHAs SJHEPIEeTUKA,

pa3iauyaTth SBIEHUS (PaBHOMEPHOE UM HEPAaBHOMEPHOE MPSMOJIMHEWHOE IBUKEHUE,
PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBM)KEHHE, CBOOOIHOE MMAaJJCHUE TeJl, PABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOJCIHCTBUE TeJl, PEAKTUBHOE JBUXKECHHUE,
KoyiebaTenbHOe JBIKEHHE (3aTyXalolIue W BBIHYXJACHHBIE KoJeOaHUs), pE30HAHC,
BOJIHOBOE€  JBW)KCHHE, OTPAKEHUE 3BYKa, IPAMOJIMHEHHOE PACIPOCTPAaHECHHUE,
OTpa)KCHHE U IIPEIIOMIICHUE CBETA, II0JTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KECHUE
0enoro cBera B CIEKTP M CJIOXEHHE CIEKTPaJbHBIX I[BETOB, AMCIIEPCHUS CBETa,
€CTECTBEHHAsl PaJUOAaKTUBHOCTh, BOZHUKHOBEHUE JIMHEMYATOr0 CIIEKTpa W3JIY4EHHUs)
[I0 ONHCAaHUIO HUX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOLINUX
JaHHOE (hrU3HYecKoe SIBICHUE;

pacro3HaBaTh MPOSIBIIEHUE U3yYCHHBIX (PU3MUECKUX SBICHHUIA B OKpYKaromeM Mupe (B
TOM yHclie (U3NYECKUE SBJICHUS B MPUPOJAE: NMPUIUBBI U OTIMBBI, ABHKCHHUE IJIAHET
ConHeyHOM cucTeMBl, pEaKTUBHOE JIBUKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LIBETa TEll,
ONTUYECKHE  SBJICHUS B  INpUpPOJAE, OUOJOrMYecKoe  JEeWCTBUE  BHJIUMOTO,
yIAbTPa(uOIETOBOr0 U PEHTICHOBCKOIO HM3JIY4EHHUI, €CTECTBEHHBIH paJuOaKTUBHBIN
(OH, KOCMHMYECKHME JIy4H, pAAUOAKTUBHOE MW3JIyY€HUE MPUPOJHBIX MHUHEPAJIOB,
JefiCTBUE paiMOaKTUBHBIX U3IYyYEHUM HAa OPraHU3M 4eJOBeKa), IpU 3TOM MEPEBOIUTh
NPaKTUYECKYI0 3aJady B yueOHYIO, BBIJICNSATH CYLIECTBEHHBbIE CBOMCTBA (IPU3HAKU)
(bU3NUECKUX SIBICHUIA;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (CPEAHssI U MTHOBEHHAsl CKOPOCTb Tella NMPH HEPaBHOMEPHOM JIBUKEHHHU,
YCKOPEHHE, MEepEeMEIIECHNE, NyTh, YIIIOBas CKOPOCTb, CHJIa TPEHUS, CHJIA YIPYIOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOTrO MaJEeHMsI, BEC Tella, UMITYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHIIMAIbHAS SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHINAIIbHAS DHEPTUs CKATOW NPYKUHBI, KHHETHYECKast
SHEprusi, MOJHasi MEXaHWYecKas HSHEeprusi, Nepuoj M YacToTa KojeOaHWH, IHHA
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCThb CBETA, IOKA3aTENb MPEIOMIICHUS
cpezbl), IPU ONUCAaHUM NMPABHIBHO TPAKTOBaTh (PU3MYECKHH CMBICT HCHOIb3yEeMBIX
BEJIMYMH, OOO3HAUYEHUS M eIUHUIBI (PU3NYECKHX BEJIMYMH, HAXOIUTh (OpMYIIbI,
CBS3BIBAIOIIME JAHHYIO (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH BEJIMYWHAMHU, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (DHU3HUECKUX BEJIUNYMH;

XapakTepu30BaTh CBOMCTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHMsI PHEPIHU, 3aKOH BCEMHUPHOIO TATOTEHHUS, NMPUHIUM CYNEPHO3UIUH CHUII,
IPUHLIAII OTHOCUTENBHOCTH ["anuiest, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaXEHMsSI M TIPEJIOMIIEHHS CBETA, 3aKOHBl COXPAHEHHUs 3apsJ0BOrO0 H
MaccoBOI'O 4YHCEN TMpHU SJAEPHBIX pPEaKIusX, MpH 3TOM JaBaTh CJIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3aIIMChIBATh €M0 MaTEMaTHUYECKOE BbIPAaKEHHE;



OOBSICHATh (pU3MYECKHE TMPOLECCHl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluii  MPAKTHUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATh  MPHUYUHHO--
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKHX IIIaroB ¢ OMOPOH Ha 2—
3 U3y4YeHHBIX CBOWMCTBa (PU3UYECKUX SABICHUHN, (PUINYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

pemath pacu€THbIC 3a7a4M (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHHUI ), UCTIONIb3YsI
3aKOHBI U (OPMYIIBI, CBSI3bIBAaIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
YCIOBHS 3a/laud 3alKChIBaTh KPaTKO€ YCJIOBHE, BBIABIATH HENOCTAIONIME WM
U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJbI, HEOOXOIUMBIE Ui PEIICHUs,
IPOBOAUTH pPAacuéThl U OLEHUBATh PEATHCTUYHOCTh TOJYYEHHOIO 3HAYCHUS
(U3HYECKOI BETMIMHBL;

pacrio3HaBaTh TPOOJIEMBbI, KOTOPBIE MOXXHO pEUIMTh IMPH MOMOIIM (HU3HYECKHX
METO/OB,  MCIIONB3ysl ~ ONHMCAaHUE  WCCICAOBAaHMS,  BBIICIATH  IPOBEpsSieMOe
NPENOI0KEHNE, OICHWBATh IPABWIBHOCTh TOPSJIKAa HPOBEACHUS HCCIEIOBAHUS,
JIeJIaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3YNIbTaThl HAOIIOACHUI U OIBITOB;

MPOBOAMTH OMBITHI MO HAONIOCHUI0 (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOHCTB
Ten (M3ydeHue BTOporo 3akoHa Hpl0TOHA, 3aKOHA COXpAaHEHUS SHEPTUH, 3aBUCHMOCTh
nepuoja KojaebaHuii MPyKUHHOTO MAaATHHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTYAbI MAJIBIX KOJIEOaHHUH, MPSIMOJIMHEHHOE PacpOCTpaHEeHUE
CBETa, pa3JIOKEHHUE OEJIoro cBeTa B CIIEKTpP, M3YYEHHE CBOMCTB H300pa)KeHHs B
IUIOCKOM 3€pKaje M CBONCTB H300pakeHHsI MpeAMeTa B coOuparoniel IuH3e,
HAOMO/IEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB H3IYYECHUS): CAMOCTOSITEIBHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO HaOOpa 000PYAOBaHMS, OIMCHIBATH XO ONbBITA U
€ro pe3yabTaThl, (POPMYIHUPOBATH BHIBOIBI;

MPOBOAUTHh NPU HEOOXOAMMOCTH CEPHIO MPSMBIX HM3MEPEHUMN, OMpeneNss cpeaHee
3HaYeHHEe H3MepAeMoil BelUYuHbl ((POKYCHOE pacCTOSIHHE COOUparonie JUH3bI),
000CHOBBIBaThH BHIOOP criocoba nu3mepeHus (I3MEpUTEIHLHOTO MPUO0pa);

NPOBOJUTH HCCIIEIOBAaHUE 3aBHCUMOCTEH (PU3MUYECKMX BEIMYHH C HCIOJIH30BAHHEM
OpSAMBIX M3MEpPEHUH (3aBUCUMOCTh MYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
NBIDKEHUM 0€3 HadalbHOH CKOpOCTH, Tepuojia KOJeOaHWHd MaTeMaTH4ecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHIMOCTH yTJla OTPAXEHUS CBETa OT yIja MaJCHUS U
yIiia MpesoMJICHHs OT yIJia MajeHus1): IUIAaHUPOBaTh MCCIIEOBAHUE, CAMOCTOSTENLHO
coOMpaTh YCTaHOBKY, (HUKCHUPOBAaTh pe3yiabTaTbl IOJYYEHHOH 3aBHCUMOCTH
(GU3NIeCKUX BEIMYMH B BHJE TAOMUI] U rpadUKOB, AETaTh BBIBOJABI MO PE3yJIbTaTaM
UCCJIEJIOBAHUS;

IPOBOJIUTh KOCBEHHBbIE HU3MEpEHUs (U3NYECKUX BEJIMYMH (CpeiHsAs CKOpOCTbh U
YCKOpEHHUE Teja MPHU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO ITaJICHHS,
KECTKOCTh TPYKUHBI, KOXPDUIIUEHT TPEHUS CKONBXKEHHs, MeXaHudeckas paboTa u
MOIIHOCTb, YacToTa M TMEpHOoA KoleOaHUH MaTeMaTHYecKOoro U TMPYKUHHOTO
MasTHUKOB, ONTHYECKass Cuja coOMparomed JIMH3bI, PaTuOAKTUBHBIA  (POH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBITIOIHATH
U3MEpEeHus, cileays NPeAsIOKEHHON MHCTPYKIMH, BBIYMCIATh 3HAYCHHUE BETUYMHBI U
aHATM3UPOBATh IOJIyYEHHBIE pEe3ylbTaThl C Y4ETOM 3aJlaHHOW MOTrPEHIHOCTH
WU3MEPEHHUI;

coOnrofaTh TMpaBuja TEXHUKH Oe30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
00opy0BaHUEM;



pa3nu4yaTth OCHOBHBIE NPU3HAKK H3YYEHHBIX (DU3NYECKHX MOJENeH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TEJO, TOUYEUHBI MCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTAHETapHAasi MOZAECIIb aTOMa, HYKJIOHHAsI MOZEJIb aTOMHOT'O Spa;

XapakTepu3oBaTh IPUHLUIBI JACHCTBHS H3YYEHHBIX MNPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIOPOH HA UX OMMCAHUS (B TOM YUCIIE: CHUAOMETP, TaTUUKU MOJIOKECHHUS,
paccTOsHUS U YCKOPEHHUS, PaKeTa, 9X0JI0T, OUKHU, IIEPUCKOII, (poToanmnapaT, ONTHYECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuiabcoHa), wncCHosib3ys 3HaHUS O
CBOMCTBaX (YM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB MPH PEHICHUH y4eOHO--
IPAaKTUYECKUX 3ajjay, ONTUYECKHUE CXEMbI JJIS OCTPOCHMS M300paKeHU B IJIOCKOM
3epKajie ¥ coOuparoLe J1H3e;

OPUBOAUTH TPHUMEPHl (HAXOAUTh HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IIOBCEAHEBHOM XHU3HM Ui oOOecredyeHus
0€30MaCHOCTH TpH OOpaIleHuH C NPUOOpPaMU U TEXHHUYECKUMH yCTPOIMCTBaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOIEHHUS HOPM OSKOJOTMYECKOIO IOBEACHMS B
OKpYXKarollen cpene;

OCYILLECTBIIATh IMOMCK HHPOpMauuu ¢uszndeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpe/esIeHus
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HaHUU W
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MIPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUH HAayYHO--TIONYJISIPHYIO JIUTEPATypy
(U3MYECKOr0 COJEep)KaHUs, CIPAaBOYHbIE MaTepuanbl, pecypchl cetu HHTepHer,
BJIAJCTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHPOpMALUU M3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOILICHHUS HA OCHOBE MH(POPMALIUU
U3 HECKOJBKUX MCTOYHHKOB (PU3UYECKOTO COAEPIKaHUs, IyOJIMYHO IpPEICTaBIsATh
pe3yabpTaThl MPOEKTHOM WM HCCIEA0BATEIBCKON JEATENBHOCTH, IIPU ATOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKJAaTh BBICTYIUIEHHWE MpE3eHTaled c¢ Y4éToM OCOOEHHOCTEH ayauTopuu
CBEpPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos
Ne HaumeHoBaHue pa3ie/ioB U TeM
Kourpoabubie IIpakTHyeckue
n/n NporpamMmsbl Bcero
padoThI padoTsbI
11 ®du3uKa - HayKa 0 IPUPOJIe
1.2 dusznyecKre BeITUUNHbI 2 1
EcTecTBeHHOHAYYHBINH METO/T
1.3 i 2 1
MTO3HAHUS
Hroro no pazneny
2.1 CtpoeHue BemiecTBa
JIBr>keHUE U B3aMMOJICICTBHE
2.2 2 1
YaCTHUI] BENIECTBA




[MPOT'PAMME

2.3 ArperaTHble COCTOSIHHSI BEIIECTBA 2
Hroro no paszneny 5
3.1 MexaHH4eCcKOe IBUKEHIE 3
3.2 Wueprus, macca, TNIOTHOCTh 4 1
3.3 Cuna. Buasl cun 14 1 2
Hroro no pazaeny 21
Hasnenue. Ilepenaua naBnenus
4.1 TBEPABIMH TEJIAMU, KUIKOCTIMU U 3
razamu
4.2 JlaBlIeHME KUIKOCTH 5
4.3 ATMOCdepHOE TaBICHHE 6
44 ]_ICI‘/'ICTBITI.G JKUJIKOCTH Y ra3za Ha 7 1 3
NOTPYKEHHOE B HUX TEJIO
Utoro no pazneny 21
5.1 Pabota u MmomHoOCTh
5.2 [IpocThie MEXaHU3MBI
5.3 MexaHudeckasi JHeprust 1
Utoro no pazneny 12
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68 3 12
I[TPOI'PAMME
8 KUIACC
Ne HaumenoBaHue pa3/ieioB U TeM Kommiecteo acon
. NporpaMMB1 Beero Kourpoabubie IIpakTHyeckue
padoTbI padoTbI
1.1 CrpoeHue u CBOICTBA BELIECTBA 7
1.2 TenuioBbIe MpoLEeCcCH 21 1 3)
Wroro mo pazneny 28
DNeKTpUUECKUe 3apsbl.
2.1 3apspKEeHHbIE TeNNa U UX 7 1
B3aMMOJICHCTBHE
2.2 [TocTOsSIHHBIN 27EKTpUUYECKUN TOK 20 7
2.3 MarHuTHbIE SIBICHUS 6 15
24 DNeKTpOMAarHUTHAS WHIYKITHS
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 68 3 145




9 KVIACC

KoaudecTBO 9acoB

Ne HaumenoBaHue pa3jiesioB U
KonTpoabubie IIpakTuueckue
n/n TeM NPOrpaMMbl Bcero
padoThI padoTsbI
MexaHu4ecKoe IBHKCHHUE U
1.1 8 10 1
CIIOCOOBI €T0 ONMKMCAHUS
1.2 B3aumopeiictBre e 20 1 3
13 3aKOHBI COXPAHCHHS 10 3
Uroro mo pazneny 40
2.1 MexaHnudeckue KojieOaHus 3
2.2 MexaHnuueckre BOJIHBI. 3BYK 1 3
Uroro no pazueny 15
31 DIIEKTPOMAarHuTHOE IOJIE U 5 5
' 3JICKTPOMArHUTHBIC BOJTHBI
Wroro mo paszneny 6
3aKOHBI pacpOCTPaHEHUS
41 Pactipoctp 6 2
cBeTa
JIMH3BI U ONITHYECKHE
4.2 6 3
IPUOOPHI
Paznosxxenue Genoro ceeta B
4.3 3 2
CIIEKTP
Utoro no pazneny 15
Hcnyckanue v MorJoneHue
5.1 Y B 4 1
CBETa aTOMOM
5.2 CrtpoeHne aTOMHOTO siapa
5.3 SnepHbie peakuu 1 1
HUroro mo paznemy 17
IToBTOpeHue u o6o0IIeHNE
6.1 conlepkaHus Kypca pusuku 3a 7-9 9 2
KJ1acc
Hroro o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10
- 102 3 27

[NPOIT'PAMME
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