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HOACHUTEJIBHAA 3AIIMCKA

[IporpamMmma mo ¢u3uke Ha ypOBHE OCHOBHOIO O0IIEero oOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJOXEHUI M TpeOOBaHUN K pe3ysibTaTaM OCBOCHHsS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3zoBaTenbHONW mporpammsl, mpenactaBieHHbIXx B PI'OC OO0, a Takke ¢ yd€ToM
(denepanpHON pabodeil mporpamMmbl BocmuTaHUS W KOHIENIMHM TpernojaBaHus y4eOHOTO
npeameta «Pr3ukay.
Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTeCTBEHHOHAYYHOH TI'PaMOTHOCTH OOYYaIOIIUXCSd M OpPraHU3alUI0 M3y4deHUs (GHU3UKU Ha
JesITeIbHOCTHON OcHOBe. B mporpamMe mo (¢u3uKe yYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanusanuu  TpeboBanmit DPI'OC OOO Kk mNIaHUPYEMBIM JIHYHOCTHBIM H
METamnpeIMETHBIM  pe3yjbTaTaM  OOydeHHs, a  TaKkKe  MEXKIpPEIMETHbIE  CBS3U
€CTeCTBEHHOHAYYHbIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHMUs.
[Iporpamma no ¢u3MKe ycTaHaBIMBACT paclpelesieHue y4eOHOro Marepuana Mo TojaaM
oOydenust (Mo Kiaccam), TpeajiaracT MPUMEPHYIO IOCIEAOBATEIBHOCTh H3YYCHHUS TEM,
OCHOBAaHHYI0 Ha JIOTHUKE pa3BUTHUS MPEAMETHOTO COJEpKaHus U Yy4€Te BO3PACTHBIX
0coOeHHOCTeH 00yyJaronuxcs.
[Iporpamma o ¢usmke pazpaboTaHa C HEIbI0 OKa3aHUS METOIMYECKON MOMOIIN YUUTEITIO
B CO3/IaHUU paboyeil MPOrpaMMBbI 10 y4eOHOMY MPEIMETY.
Ou3zuka ABISETCS CUCTEMOOOPA3YIOIIUM /JIsi €CTECTBEHHOHAYYHBIX YYeOHBIX MPEIMETOB,
IIOCKOJIbKY (pU3MUYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB M SIBICHUM, U3y4yaeMbIX XUMHEH,
Ouosiorueil, actrpoHoMueld u (uU3NYECKOl reorpadueil, BHOCUT BKJIJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, IpenocTaBiseT HaubOojee siCHble oOpas3ibl MPUMEHEHHsS Hay4dHOro MeToja
MO3HAaHMsI, TO €CTh CII0CO0A MOIyYeHUS JOCTOBEPHBIX 3HAHUN O MUpE.
OpnHa M3 rIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (OPMUPOBAHMHM E€CTECTBEHHOHAYYHOHM TI'pPaMOTHOCTH M HWHTEpeca K Hayke Yy
oOyyJaronuxcsi.
Nzyuenne ¢u3uku Ha 0a30BOM YpOBHE IMPENAINOJIaraeT OBJaJIEHUE CIEAYIOIMUMU
KOMIIETEHTHOCTSIMHU, XapaKT€PHU3YIOLIMMH €CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:
® Hay4HO OOBSCHSTDH SIBJICHUS;
® OLEHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEeI0BAaHUS;
® UHTEPHPETHPOBATH JaHHBIE W KCIIOJIB30BaTh HAYYHBIE OKa3aTeNbCTBA JUIS
MOJTyY€HUs BHIBOJIOB.
Henu wm3ydeHus: U3MKUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEIENCHBI B
Konnenuuu npenonaBanus yue6Horo npeamera «®dusnka» B 00pa3oBaTeIbHBIX OpraHU3ALUAX
Poccuiickoit ®enepannu, pearu3yrOmUX OCHOBHBIE 00IIe00pa30BaTebHBIE MPOTPAMMEI,
yTBepKIEHHOW pemenreM Komnerun MunnctepcTBa npocsemenus Poccuiickoin ®Denepannu
(mporoxkon ot 3 nexadbps 2019 r. Ne [IK4BH).
ean usyvyenus pusuku:
e [puoOpeTeHHe HHTEpeca U CTpEeMJIEHUS OOyYaroIlUXcs K HayYHOMY H3YYEHHUIO
HPUPOIBI, PA3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TMIPEJCTABIECHU O HAyyHOM MeETOJe TO3HaHUs U (OPMHUpPOBAHUE
MCCJIEIOBATENCKOIO OTHOIIECHUS K OKPY KAIOLIUM SIBJICHUSM;

e (opMupoOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3Y4YEeHUSI OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
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e (opmupoBaHuE NpPEACTaBICHUN O posid (PU3UKHU IJI1 Pa3BUTHUS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHII;

® pa3BUTHE IMPEACTaBICHHI O BO3MOXHBIX cdepax Oynymed mnpodeccuoHanbHOMI
NeSITeIbHOCTH, CBA3aHHOM C (PM3UKOI, MOATOTOBKA K JajbHEUIIEeMy O0yYEHHIO B 3TOM
HaIrpaBJICHUH.

JlocTmkeHre S3TUX Iejned mnporpaMMbl MO (U3MKE HAa YpPOBHE OCHOBHOTO OOILIEro

o0pa3oBaHMs 00eceunBaeTCs pelICHUEM CIEAYIOUNX 3a4a4:

e TpuOOpeTeHHEe 3HAHWK O JAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHHYECKHUX,
TEIUIOBBIX, DJIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e TpHOOpPETEeHHWE YMEHHMA ONHUCHIBAaTH M OOBACHATH (HU3WYECKUE SBICHHUS C
UCTIOJIb30BaHUEM TOTYyYEHHBIX 3HAHUI;

® OCBOCHHME METOJOB pEIICHUs MPOCTEHIIUX pPACUETHBIX 3a/ad C HCIOJIb30BAHUEM
du3nuecKkux Moienel, TBOPYECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 33/1a4;

® pa3BUTHE YMEHUU HaOMIOJATh MPHUPOAHBIE SBIEHUS U  BBINOJIHATH  OIBITHI,
nabopaTopHble pabOThl M JKCIEPHUMEHTAIbHBIE HCCIIEAOBAHUS C HCIIOJIb30BaHHEM
U3MEPUTENBHBIX TPHOOPOB;

e ocBOoeHHE NPUEMOB PabOTHl ¢ HMH(pOpMaIUe (U3NUECKOro COAEpIKaHUs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX MJOCTIDKEHHSIX (U3UKH, aHaIW3 M KPUTHUYECKOE
OIlCHUBaHUE UH(OpMaIINH;

® 3HAKOMCTBO €O cepamu MpodhecCUuOHATHHON NeATEeIbHOCTH, CBSI3aHHBIMU C (DPU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KCHUAX (HU3NYECKON HAyKH.

Ha uzydenue ¢pusuku (6a30Bblil ypoBeHb) Ha ypOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHUs
oTBOoUTCA 238 "acoB: B 7 kilacce — 68 yacoB (2 yaca B HeJieno), B 8 kitacce — 68 yacoB (2 Jaca B
Hezeno), B 9 kiacce — 102 yaca (3 yaca B Henenio).

[Mpeanaraemsriii B mporpamMme 1o (GU3UKe NMepedeHb JJaO0paTOPHBIX PadOT U OMBITOB HOCHT
PEKOMEHAATENbHBIM XapakTep, YUUTENb JelaeT BbIOOp MpoBelneHHs JTa00paTOpHBIX paboOT H
OTIBITOB C YUYETOM UHINBUAYAIBHBIX OCOOCHHOCTEH 00yYaromnXCs, CIIUCKA SKCIIEPUMEHTAIBHBIX
3a/IaHUMH, TIpeJIaraeMbIX B paMKax OCHOBHOTO I'OCYJapCTBEHHOTO YK3aMeHa 110 (usnke.



COJAEP)KAHUE OBYYEHUA
7 KJIIACC

Pa3znen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAIOLIEro MUpa.

®usuka — Hayka o npupoje. SBnenus npupoxasl. GuUsndeckue SABICHUSA: MEXaHUYECKUE,
TEIUIOBbIE, AEKTPUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ouznyeckue BenMUMHBL. W3mepenue ¢usnueckux BeauuuH. Du3nyeckue MHpUOOpPHI.
[TorpemnocTs u3mepennii. MexxyHapoHasi CUCTEMA E€UHMUII.

Kak ¢usuka u apyrue ecTeCTBEeHHbIE HAayKH H3y4yaloT Npupoay. EcTecTBeHHOHAayuUHBIN
METOJl TO3HAHMU: HaOMIOJEHHE, IMOCTAHOBKA HAy4YHOIO BOMNPOCA, BBIABMKEHHE THUIIOTE3,
JKCIIEPUMEHT [0 TMpOBEpKEe TUMoTe3, O0O0bsAcHeHue Habmogaemoro seiueHus. OmnucaHue
(U3NYECKUX SIBICHUH C TOMOIIBIO MOJETIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, FEKTPUUECKUE, MATHUTHBIE, CBETOBbIE SIBJICHMUS.

2. dusnueckue NpuOOPHl U MpOLEAypa NPSIMbIX U3MEPEHHI aHAJIOTOBBIM U LU(POBBIM

npubopom.

Jlabopamopuwie pabomot u onvimol.

Omnpenenenue HeHbl JeJIeHUs MIKaIbl K3MEPUTEIBLHOTO MpUoopa.
N3MepeHne paccTosTHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.

Omnpenenenue pa3sMepoOB MabIX TEIN.

ARl e

N3mepenune temmeparypsl TpH TMOMOIIM JKHJIKOCTHOTO TEpMOMETpa H JaT4YHKa
TEMIEPATyPHI.
6. IlpoBeneHue wuccienoBaHHs O MNPOBEPKE THUIIOTE3bl: JAIbHOCTh MOJETA LIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIe, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3nes 2. [leppoHayaibHbIe CBeJeHUS] O CTPOEHUM BellecTBA.

CtpoeHue BellecTBa: aTOMbl MU MOJEKYJbl, MX pa3Mepbl. OMBITH, JA0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHUE BEILIECTBA.

JBwxenue yactull BemniecTBa. CBsI3b CKOPOCTH JBHKEHHUS YacCTHUI[ C TEMIIEPaTypOu.
BpoyHoBckoe nBmwkenue, muddysus. B3ammoieicTBre 4YacTHIl BEUISCTBA: TNPUTSIKCHHE U
OTTaJIKWBaHUE.

ArperaTHple COCTOSIHMSI BEI[ECTBA: CTPOCHHE Ta30B, IKHUAKOCTEH ©  TBEPABIX
(kpuctaminueckux) Ten. B3auMOCBI3b MEXay CBOMCTBAMHU BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHHSIX M MX aTOMHOMOJIEKYJISIpHBIM cTpoeHHuEeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpauyuu.

1. HabGmonenne 6poyHOBCKOTO JIBUKEHUSI.

2. Habmonenue nuddysun.

3. HaOmioneHnue sBICHHM, OOBICHIIOMMXCS MPUTSHKECHUEM WM OTTAJIKMBAaHHEM YacTHUIL

BEIIIECTBA.

Jlabopamopuvie pabomot u onvimol.

1. Omnenka nuaMeTpa aToMa METOJIOM PSIOB (C UCTIOIB30BaHUEM (GoTorpaduii).

2. OmnpITHI 110 HAOJIIOICHHUIO TETUIOBOTO PACITUPEHHS Ta30B.

3. OmnbIThI 0 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSIKEHUS.

Paznen 3. /IBukeHue U B3aUMOAeCTBHE TeJl.
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Mexanuyeckoe ABukeHUE. PaBHOMepHOe M HepaBHOMEpHOE JBHKeHHE. (CKOpPOCTb.
Cpenusiss CKOPOCTh IPU HEPABHOMEPHOM JIBMXKCHUH. Pacuér myTu U BpeMeHU ABUKCHUSI.

SlBnenne wHepuuH. 3aKOH WHEpUUH. B3amMopeHcTBUE Tel KAk MPUYMHA H3MEHEHUS
CKOpOCTH JABWXEHHUs Ten. Macca kak mepa uHepTHocTH Teil. [lmoTHocth BemectBa. CBA3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B UHHIIE 00bEMa BEIIECTBA.

Cuna kak XxapakTepucTtuka B3aumojercTBus Ten. Cuna ynpyroctd W 3akoH [yka.
N3mepenue cuibl ¢ MOMOIIBIO JUHAMOMETpA. SBIeHWE TATOTEHUs W cuia TsokecTd. Cuma
TSKECTU Ha Jpyrux miaHerax. Bec tema. HeBecomocTs. CroxeHue Cuil, HampaBI€HHBIX IO
olHOI npsimoii. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHHe CKOJBbKEHUS U TPEHUE MOKOSI.
Tpenue B IpUpoae U TEXHUKE.

Jemoncmpayuu.

Habmonenne MexaHn4ecKoro BHKEHUS Tena.
N3mepenune ckopocTu MpsSMOJIMHEHHOTO IBU>KEHHUSL.
HabumroneHue sSBiaeHNUsI HHEPLUH.
Habmonenne n3sMeHeHus1 CKOPOCTH MPU B3aMMOJICHCTBUH TEJL.
CpaBHeHHME MacC 1O B3aUMOJECHCTBUIO TEJL.
CrnoxxeHue cuil, HallpaBJIE€HHBIX 110 OJTHON IPSIMOIA.
Jlaﬁopamopnbte padomul u onvimol.
1. Ompenenenne CKOPOCTH PaBHOMEPHOTO NBIDKCHHS (IIapuKa B KUIAKOCTH, MOJETH
ANEKTPUYECKOT0 aBTOMOOWJIS U TaK Janee).
2. OmnpeneneHue cpeAHE CKOPOCTH CKOJBXKEHHUS OpyCKa WM HIapuKa MO HAKIOHHOM
IIJIOCKOCTH.
3. Ormpexenenue MIOTHOCTH TBEPIOTO TEA.
4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTskeHUs (nedopManuu) Mpy>KUHBl OT
MPUIOKEHHOUN CHUJIBI.
5. OneIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXKEHUSI OT Beca Tejia U
XapakTepa COIPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB.

Jasnenne. CriocoObl yMEHbBIIIEHUS U YBETUUCHUS JaBieHus. JlaBieHne ra3a. 3aBUCUMOCTh
naBJieHHs ra3a ot 00béma, TeMmeparypsl. [lepenada gaBieHus TBEPIABIME TEIAMH, KUIAKOCTIMU
u razamu. 3akoH [lackans. [TneBMaTHueckue MaHbl. 3aBUCUMOCTD JaBJICHUS KUIKOCTH OT
rnyounsl. ['uapocraTudeckuii napagokc. CooOmiaronuecs cocyabl. [ uapapnuaeckue
MEXaHU3MBI.

I R

Atmocdepa 3emin u atMmocdepHoe aBiaeHue. [I[puunHbI CyiecTBOBaHHUS BO3AYIIHOM
o6ostouku 3emin. OmbiT Toppuuerum. M3meperne aTMocepHOTO TaBlIeHUS. 3aBUCUMOCTD
aTMOC(EpPHOTO AABJIEHHSI OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 11t n3mMepeHus
aTMOC(EPHOTO JaBJICHUS.

JleiicTBHE )KUAKOCTH U Ta3a Ha NOTPYyEHHOE B HUX TeNo. BriTankuparomas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIaBJICHHUS T'a3a OT TEMIIEPaTyphl.

Ilepenaya naBneHUs )KUIKOCTHIO U Fa30M.
CooOuaromuecs cocyapl.

['mapaBamyeckuil mpecc.

[IposiBieHue neicTBUs aTMOC(HEPHOro JaBJIECHUS.
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3aBUCUMOCTb BBITAJKUBAIOMIEH CHWIBI OT 00bEMA MOrpYy)XKEHHOW wYacTh Tena M
IUIOTHOCTH KHIKOCTH.

PaBeHCTBO BBITATKUBAIONIEH CHJIBI BECY BHITCCHEHHOM KUJKOCTH.

VYcinoBue maBaHWs TeJ: IUIABAaHUE WIM TIOTPYKEHUE TeJI B 3aBUCHUMOCTH OT
COOTHOILIEHHUS INIOTHOCTEN TejIa U KUIKOCTH.

Jlabopamopuwie pabomot u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa MOrpYKEHHOM B JKUAKOCTb
4acTH TeJna.

OmnpeneneHne BBITAIKMBAIOLIEH CHIIBL, JEHCTBYIOIIEH Ha TENO, IOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAIKMBAKOIIECH CHJIbL, JCHUCTBYIOIIEH Ha TEJIO B
XKHUAKOCTHU, OT MacChl TeJa.

OnpIThI, 1EMOHCTPUPYIOLIUE 3aBUCHUMOCTD BBITAJIKUBAIOIIEH CUIIbI, NEUCTBYIOLIEH Ha
TEJIO B KHMJKOCTH, OT 00BbEMa MOTPYKEHHON B JKUAKOCTh YaCTH TeJla U OT IJIOTHOCTH
KUJKOCTH.

KoHncTpynpoBanue apeoMmerpa WM KOHCTPYHPOBAHHE JIOAKHM M OINpEACIICHUuE €
IPy30I0AbEMHOCTH.

Pa3nes 5. PaGora 1 MOIIHOCTD. JHeEprus.
Mexannueckas pabota. MoIIHOCTb.

HpOCTBIe MCXAaHU3MBbI: pbIyar, 6J'IOK, HaKJIOHHasA IINIOCKOCTB. HpaBI/IJ'IO PaBHOBCCHUA

pbr4ara.

HpI/IMeHeHI/Ie I[IpaBUJjia paBHOBECUA pbIUara K 6J'IOKy. «3o0110TOC [MpaBUJIO0» MCXAHUKH.

KIIJI mpocThix MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. KuHetmueckas W moTeHUMalIbHas sHeprus. [IpeBpaiieHue
OJIHOT'O BHJIa MEXaHUYECKON SHEPIUHU B IPYroil. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.
Hemoncmpayuu.

1.

IIpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomost u onvimol.

1.

2.
3.
4.
8 KUVIA

Omnpenenenue pabOTBl CWIIBI TPEHUS MPU PAaBHOMEPHOM JBIKEHHMM Tejla IO
TOPU30HTAIILHON TIOBEPXHOCTH.

HccnenoBanue ycioBuil paBHOBECHs pblyara.

Nsmepenune KII/] HaKJIOHHOM TIOCKOCTH.

N3ydeHune 3aKkoHa COXpaHEHUSI MEXaHUYECKOW SHEPTHUH.
CC

Pa3gen 6. TerioBbie ABJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOpUH CTPOCHMS BelecTBa. Macca

U pam

€ppl aTOMOB U MOJICKYIIL. OHBITLI, MNOATBCPXKAAIOIINEC OCHOBHBIC IIOJIOXKCHUS

MOJIEKYJIIPHOKMHETUYECKOU TEOPUH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammueckue u
amopdusie Tena. OObsiICHEHWE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KMHETHYECKOW Teopuu. (CmauyMBaHME M KalWULIpHBIE siBJIeHUs. TeruioBoe
pacuIMpeHue 1 cxxartue.

Temmnepatypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBbIO TEIUJIOBOTO JBUKEHUS YaCTHIIL.
Buaytpennsss sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH OJHEPruu: TeIvlonepenaya Hu
coBepleHre paboThl. Bupl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3JIyYCHHUE.



KonunuectBo Ternorel. Y aenpHas TEI0EMKOCTS BelecTsa. Termioo0MeH U TEIIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO Oanianca. [1naBnenue u oTBep/ieBaHNe KPUCTALTUYECKUX

BCIICCTB.

VnenpHas Teriora miaBiaeHus. [lapooOpa3oBanue u koHAeHcaus. cnapenue.

Kunenue. Y nenpHas Teriora mapoodpa3oBaHus. 3aBUCHMOCTb TEMITEPaTypPbl KUTICHHS OT
aTMoc(epHOTro JaBJICHHS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUINBA. Y IeJbHAs TEII0TAa CTOPAHUS.

[Tpuaiunel  pabotel TeruioBbiX aurarenerd KIIJ[ TemmoBoro psuratens. TermmoBbie
JIBUTATEH U 3aIIUTa OKPYXKAIOLIEH Cpebl.

3aK0OH COXpaHEHUs U MPEBPAILICHHS SHEPTUH B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JBUIKECHUS.

2. Habmonenue nuddysuu.

3. HaOmtoneHue sBIeHUN CMauMBaHUS U KallWJUIIPHBIX SIBJICHUM.
4. HaGmoaeHue TermioBOro pacimpeHus Tell.

5. M3MeHeHue naBieHMs ra3a pu U3MEHEHUH 00bEMA U HarpeBaHUM WIIM OXJIaXKIECHUHU.
6. IlpaBuna usmMepeHHs TEMIEPaTyphbl.

7. Bunbl Temionepeaayn.

8. OxnaxkJaeHue npu COBEPIICHUN PadOTHI.

9. HarpeBaHnue npu coBepiieHMH pabOThl BHEIIHUMU CHIIAMH.
10. CpaBHEHME TEINIOEMKOCTEN pa3IMYHbIX BELIECTB.

11. HabnroneHue KUneHus.

12. HabmroeHue nocTossHCTBA TeMIEpaTyphl MPH IJIaBJICHHUH.

13. Mozaenu TEIUIOBBIX ABUTraTENICH.

Jlabopamopuvie padbomovi u onvimol.
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10.
11.
12.
13.

OnBITHI MO0 OOHAPYKCHHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSKCHHSL.

OnpIThI 10 BeIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OMNBITHI 110 HAOJIIOICHHUIO TETIOBOTO PACIITUPEHHMS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.
Omnpenenenue JaBieHUs BO3yXa B OAJUIOHE IIIIPHIIA.

OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JIaBICHHS BO3QyXa OT €ro o0béMa u
HarpeBaHUs WIH OXJIAKICHUS.

[IpoBepka THUMOTE3bl JHHEHHOW 3aBHCHMOCTH JJIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.

HaGmronenne n3MeHeHHuss BHYTPEHHEW DHEPTUH Tella B pe3ysibTare TeIuionepenadn u
paboThl BHEIITHUX CHIL.

HccnenoBanue sBJICHUS TEIIIO0OMEHA TIPH CMEIIIMBAHUH XOJIOIHON M TOPSIYEH BOJIBI.
OmnpeneneHne KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOH MpHU TEIIO0OMEHE C
HarpeTbiM METAJUTMYECKUM LHUIUHAPOM.

Ornpenenenne yaenbHON TEIMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporiecca ucrnapeHusl.

OrnpezneneHre OTHOCUTEIBHON BIIAXKHOCTH BO31yXa.

Ornpenenienne yAelIbHON TEIJIOTHI TUIABJICHHUS JIbJIA.

Pazjnen 7. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS.

OnekTpusanusa Tea. J[Ba poja 3JIEKTpUYECKUX 3apsaoB. B3anmoneicTBre 3apsiKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aWMOJCWUCTBUS 3apSKEHHBIX TEl OT BEJIUYUHBI
3apsI0B U PACCTOSIHUS MEXKY TEIAMM).



Onexrpuueckoe nosie. Hanpsx€HHOCTh 2nekTpuueckoro noss. llpuHnun cynepno3uuun
ANEKTPUYECKUX I0JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsAioB. DJIEMEHTApHBIN SJeKTpudeckuil 3apsn. CTpoeHue
atoma. [I[poBOAHMKY 1 JUAIIEKTPUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsijia.

ONEeKTpUYECKUH TOK. YCIOBHMS CYLIECTBOBAHMS JJIEKTPUYECKOTO TOKa. McTouHMKN
IIOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUYECKUH TOK B )KUAKOCTAX U razax.

Onekrtpruueckass 1enb. Cuma Toka. OieKTpuueckoe HampsbkeHrne. ConpoTHBIEHHE
IIPOBOJHMKA. YJEJIIBHOE CONPOTUBJIECHME BelecTBa. 3akoH Owma uisi ydacTka LEMNu.
[TocnenoBarenpHOE U NapauIEIbHOE COEINHEHUE IPOBOIHUKOB.

PaGota 1 MOILIHOCTD 37IeKTpUYECKOro Toka. 3akoH Jxoyns—JleHna. DnekTpruueckue 1enu
U IOTPEeOUTENH NEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3amMbikaHue.

IlocTosiHHBIE MarHuThl. B3aumMoneicTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoOe moOJe€.
MarnuTtHoe noje 3eMIId U €ro 3HaueHue s xKu3HU Ha 3emie. OnbIiT Dpcerena. MaruutHoe mosie
3JIEKTPUYECKOT0 TOKa. [[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[elicTBUE MarHUTHOTO TOJISI
Ha TPOBOJHUK C TOKOM. OJEKTPOJBMrareiab IOCTOSHHOrO ToKa. lcnonb3oBaHue
JJIEKTPOABUraTENIEH B TEXHUUECKUX YCTPONCTBAX U Ha TPAHCIIOPTE.

Oneitel  @apaness. SIBieHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBwiio  Jlenua.
Onektporereparop. CrocoObl TONYYCHHUS AJICKTPUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOUHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Teil.
JIBa posa aeKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
Y CTpolcTBO U IEMCTBHE 3JIEKTPOCKOIIA.
DIEeKTpOCTaTUUECKask MHIYKLHUS.
3aKOH COXpaHEHMs AIEKTPUUECKUX 3apsI0B.
[IpoBOIHMKY U TUAJIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHHUI 3JIEKTPUYECKOTO MOJS.
HcToyHnky NOCTOSTHHOTO TOKA.
9. JlelcTBUSA DIIEKTPUUECKOTO TOKA.
10. DneKTpUYECKHil TOK B )KUJIKOCTH.
11. TI'a30BbIit pa3ps.
12. 3MepeHue Cuiibl TOKa aMIepPMETPOM.
13. 3MepeHue aIeKTpUYECKOro HaNpsHKEHNUs BOJIbTMETPOM.
14. PeoctaT 1 MarasuH CONpOTHUBIICHUH.
15. BzaumopeiicTBuE NOCTOSHHBIX MAarHUTOB.
16. MonenupoBaHue HEBO3MOXHOCTH pa3/iesICHUs MMOJIOCOB MarHUTa.
17. MoaenupoBaHuE MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
18. OnbIT OpcTena.
19. MarautHO€ noJie ToKa. DJIEKTPOMArHuT.
20. JleiicTBME€ MarHUTHOTO TOJIs1 HA TPOBOJIHUK C TOKOM.
21. DnexTpoaBuUrareab MOCTOSIHHOIO TOKA.
22. UccnenoBaHue BIECHUS 3JIEKTPOMArHUTHON UHAYKLIHH.
23. OnbiTsl Dapajes.
24. 3aBUCUMOCTD HaIpaBJI€HUsI UHAYKIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHMSI.
25. DIIeKTpOreHepaTop NOCTOSHHOIO TOKA.
8
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Jlabopamopuvie pabomot u onvimol.

OMnBITE IO H3.6JIIOII€HI/IIO SJICKTPU3aluU TCII I/IHIIYKIII/Ieﬁ " IpHU COIMPUKOCHOBCHHHU.
HccenenoBanue 1eMCTBUSA DIIEKTPUUECKOTO MOJIS HA IPOBOHUKH U IUAJIEKTPUKH.
COopka u mpoBepKka padOoThI NEKTPUUECKOMN I[EMH MOCTOSHHOTO TOKA.

W3mepeHue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryinpoBaHue HAIIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UIYILETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS

AR

pe3ucTopa U HaNpsHKEHHs Ha PE3UCTOPE.

7. OmnbITel, AEMOHCTPUPYIOIIHE  3aBHUCHMOCTh  DJIEKTPHUYECKOTO  COMPOTHUBIICHUS
MPOBOJIHUKA OT €0 JUTMHBI, TJIOIIAIU TOTIEPEYHOTO CEYSHHS U MaTepHala.

8. ITlpoBepka mpaBuiIa CIIOXKEHUS HANPsSHKEHUW TPH TOCIEIO0BATEILHOM COCIMHCHUHN
JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBuia sl CHIIBI TOKA MPY MapauIeTbHOM COSTUHEHUU PE3UCTOPOB.

10. Onpenenenne paboThI AJIEKTPUUECKOTO TOKA, UITYIIETO Yepe3 PEe3UCTop.

11. Onpenenenre MOITHOCTH JIEKTPUUECKOTO TOKA, BBIJCISIEMO Ha PE3UCTOPE.

12. ViccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO Yepe3 JaMIIOUKy, OT HaIpsHKEeHUs
Ha HEW.

13. Onpenenenune KI1/] narpeBarens.

14. VccrienoBaHre MarHUTHOTO B3aUMOJICHCTBHS ITOCTOSTHHBIX MarHUTOB.

15. I3yueHue MarHUTHOTO TOJS TOCTOSHHBIX MAarHUTOB MPU HUX OObEIUHEHUH U
pazJiejIeHuN.

16. UccnenoBanue AeMCTBUS IIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OnBITHI, IEMOHCTPUPYIONTHE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBHUS KATYIIIKH C TOKOM H
MarHura oT CHJIbl TOKA U HaIpaBJIEHUS TOKA B KaTyIIIKE.

18. M3yuenue neiicTBUS MAarHUTHOTO TOJIS HA MPOBOJHHUK C TOKOM.

19. KoHctpyupoBaHue U u3yueHue padoThl JIEKTPOABUTATEIIS.

20. Uzmepenue KIIJ] anexTpoaBuraTeIbHON YCTaHOBKH.

21. OnBITBl MO UCCIETOBAHUIO SIBJICHHUS DSJEKTPOMATHUTHON HMHAYKIUMU: HUCCIETOBAHHE
U3MEHEHUH 3HAYeHUS U HANPaBIIEHUS! MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJIeHHUA.

Mexannueckoe aBukeHue. MarepuanbHas Touka. Cuctema otcu€ra. OTHOCUTENBHOCTh
MEXaHMYECKOr0 JBWKECHHUS. PaBHOMEpHOE mNpsIMONMHENWHOE JBWXeHHE. HepaBHOMEpHOE
npsIMOJIMHEWHOE Bk eHHe. CpenHsisi U MTHOBEHHAss CKOPOCTh Tejla NpH HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOe psMonHeHoe aBuxkenne. CBoboaHoe najaeHue. OmnbIThI
lanunes.

PaBHOMepHOE ABMXKEHHE MO OKpYykHOCTU. llepron u yacrota oOpamenus. Jluneiinas u
YIJIOBast CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

Ileproiii 3akoH HproTona. Bropoit 3akon Hrrorona. Tpetuii 3akon Herotona. IIpuniun
CYIIEPIIO3ULUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cwia TpeHMs: cujla TPEHUSI CKOJIBKEHMSI, CHJIa TPECHHS
IIOKOS1, IPYTHE BUbI TPEHMUS.



Cuna TSOHKECTH W 3aKOH BCEMHPHOTO TITOTCHHs. YCKOpEHHE CBOOOJHOTO TaJCHHUS.
Jewxkenue mmaHeT Bokpyr Comuna. IlepBas kocmuueckass ckopoctb. HeecomocTh u
Meperpy3KHu.

PaBHOBecue MaTepuanbHOM TOukH. AOCOTIOTHO TBEPOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpallieHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. M3MeHnenue ummynbca. VIMiynbe cuibl. 3aKOH COXpaHEHHs HMMITyJIbCa.
PeakTnBHOE IBIKEHUE.

Mexannueckass paboTa U MOIIHOCTb. PaboTa cuil TsyKecTH, ympyroctd, TpeHus. CBsi3b

SHEPrUu

n pa6OTBI. IloTenumnanbHas OHEpIrusd TEJIa, NMOAHATOrO HAA HNOBCPXHOCTHIO 3CEMIIH.

[TorenumaneHas 3Heprus c:karou npykuHel. Knnernueckas sHeprus. TeopeMa 0 KHHETHYECKOU
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.
Hemoncmpayuu.

l.
2.

AN

7.

8.

9.

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

Habmronenne MexaHU4ecKoro IBHKEHUS Tella OTHOCUTEIBLHO Pa3HBIX Tell OTCUETA.
CpaBHeHME MyTeW U TPACKTOPHUI JBMXKEHHUS OJIHOTO M TOTO K€ TeJla OTHOCUTEIBbHO
PAa3HBIX TEN OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHHUS MPSIMOJIMHEHHOTO IBUKEHUS.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOI'O JABUKECHMUS.

HaOlntonenue aBuxkeHus Teaa no OKpyKHOCTH.

HaGmonenne MexaHW4eCKHUX SBJICHUM, MPOUCXOAIIUX B cucTeMe O0TcUETa « Temexkar
pu €€ paBHOMEPHOM M YCKOPEHHOM JBHKEHUH OTHOCHUTEIILHO KaOuHeTa (PU3UKH.
3aBUCHUMOCTh YCKOPEHHMS TeJla OT MacChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.
HaOGmonenue paBeHcTBa CUJl TPU B3aUMOJICHCTBUM TEJI.

N3meneHne Beca Tena nIpu yCKOPEHHOM JIBH)KCHHH.

[lepenaua umnysbca Ipu B3aUMOJICHCTBUU TEII.

[IpeoOpa3oBaHus SHEPTUU MPU B3AUMOACHCTBUU TEI.

CoxpaHeHne UMITyJIbca IIPU HEYIIPYTOM B3aUMOJAECHCTBUH.

CoxpaHeHune UMITyJibca Mpu aOCOTIOTHO YIPYTOM B3aUMOICHCTBUH.

Hab0monenne peakTUBHOTO JIBHKCHHS.

CoxpaHeHne MEXaHUYEeCKOW YHEPTHH MPU CBOOOIHOM Ia/ICHUH.

CoxpaHeHne MEXaHNYECKON PHEPIUH TP IBUKEHUH TeJIa MO IeHCTBUEM NPY>KUHBI.

Jlabopamopuvie pabomot u onvimol.

1.

KoHcTpynpoBanue TpakTa Jyisi pa3roHa M JaJbHEWIIEr0 PaBHOMEPHOTO JBHXKEHUS
HIapyuKa I TEJIEKKH.
Omnpenenenne cpemHel CKOPOCTH CKONBXKECHHsI Opycka WU JABIDKEHHUS IIapuKa II0
HAKJIOHHOM INIOCKOCTH.
OnpeneneHre YCKOpPEHUs Tejla MPU PABHOYCKOPEHHOM JBWKEHHHU IO HAKJIOHHOW
IIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHHU NPH PAaBHOYCKOPEHHOM JBM>KEHUH 0€3
Ha4yaJbHOWU CKOPOCTH.
[IpoBepka THUNOTE3BI: €CIM TPHU PABHOYCKOPEHHOM JBWKEHUM 0€3 HadaabHOM
CKOPOCTH IIyTH OTHOCSTCS KakK psAJ HEUETHBIX YHCENI, TO COOTBETCTBYIOIIUE
NPOMEKYTKH BPEMEHHU OJIMHAKOBHI.
I/ICCJICZ[OBaHI/IC 3aBUCHUMOCTH CHIIBI TpeHI/ISI CKOJIBXKCHHUA OT CHIIBI HOpMaJII)HOFO
JTaBIICHUS.
Onpenenenne kKodppuimeHTa TPECHUS CKOIBKCHHS.
Ornpenenenne ;kECTKOCTU MPYKUHBI.
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9. Ompenenenne pabOThl CHUIBI TPEHHUS MNP PABHOMEPHOM JIBKEHHU Tela IO

TOPU30HTAIILHON IIOBEPXHOCTH.

10. Onpenenenue paboOThl CHIIBI YIPYTOCTH MpH MOABEME Ipy3a C HCIOJb30BaHUEM

HCIIOABMKHOI'O M ITOABHXKHOI'O OJI0KOB.

11. 3yyeHue 3aK0Ha COXpaHEHUS SHEPTUU.

Pa3znen 9. MexaHnueckHe KoJieOaHUS ¥ BOJIHBI.

KonebarenpHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHWI: MEPHOJ, 4acToTa,
aMIIuTyna. MaremaTHdecKuii W TMPYXKUHHBIM MasTHUKH. [IpeBpaiieHne »>HEpruv Mpu
K0JIEOATEILHOM JIBHIKEHHH.

3aryxaromue konebanus. BeiHy X 1eHHbIe KoneOanus. PesoHanc. MexaHHUeCKHUe BOJHBI.
CBOﬁCTBa MECXAaHNYCCKHUX BOJIH. HpO)IOJ'II)HI)IC nu nonepeqHHe BOJIHBI. JIJ'II/IHa BOJIHBI U CKOpOCTB

e€ pacrpocTpaHeHus. MexaHn4eckue BOJHBI B TBEPIOM TeJie, CEHCMUYECKUE BOJTHBI.
3Byk. ['poMKOCTH 3ByKa M BbICOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.

SN kAP =

Habmonenue xonebanuii Ten noj 1eHCTBUEM CHIIbI TSYKECTH U CUJIbI YTIPYTOCTH.
HabmroneHnue xonebanuil rpy3a Ha HUTHU U Ha IPY>KUHE.

HabmioneHue BeIHYKAEHHBIX KoJeOaHH U pe3oHaHca.

Pacnipoctpanenue npoJoiabHBIX U MONEPEYHBIX BOJIH (HA MOJIEIHN).
Habmonenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKUH PE30HAHC.

Jlabopamopuwvie pabomot u onvimol.
1.
2.
3.

7.

Pa3nes 10. D1eKTpOMarauTHoOE 10Jie H JJICKTPOMATHUTHBIEC BOJIHBI.

3H€KTp0MaFHI/ITHOG I10JIC. 3H€KTpOMaFHI/ITHBI€ BoiHbl. CBoiicTBa OJICKTPOMArHUTHBIX
BoxaH. [IIxana OJICKTPOMArdHMTHBIX BOJIH. Hcnoap3oBanne OJICKTPOMArdMTHBIX BOJIH IJIA COTOBOM

CBsI3H.

Omnpenenenue 4acTOTHI U MEPHOAA KOJIeOaHUH MaTeMaTHYECKOTO MasiTHUKA.
Onpenenenne 4acToThl U Neproia KoieOaHui Npy>KMHHOTO MasiTHUKA.

HccnenoBaHue 3aBUCHUMOCTH IE€pHOja KoleOaHWH IMOJBELIEHHOTO K HUTH Ipy3a OT
JUITUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH Tieprojia KojeOaHWi MPYKUHHOTO MasTHUKA OT MaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuoja KoJeOaHUi rpy3a, MOABELIEHHOTO K HUTH, OT
Macchl Ipy3a.

OnbITE, JEMOHCTPHPYIOIIHME 3aBUCUMOCTh TNlepuoja KoJieOaHWH Py KMHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenune yckopeHHs cBOOOHOTO NaieHUs.

DnexkTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoaHOBEIE cBOMCTBA CBETA.

Hemoncmpayuu.

1.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopusie pabomot u onvimel.

1.

Pasznen 11. CBeToBbIe siBI€HHS.

JlyueBass mozenb cBera. Mcrounuku cBeta. IIpsMoiuHEHOE pacnpoCTpaHEHHE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpaskeHuUs CBETa.

CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH.

N3ydenue cBOMCTB JIEKTPOMArHUTHBIX BOJIH C TOMOIIIBbIO MOOMIIBHOTO TesedoHa.
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[Ipenomnienne cBeta. 3akoH IpesiomileHus1 cBeTa. [1oiHOE BHYTpEeHHEE OTpakKEHHUE CBETA.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX.

Jlnnza. Xox mywedt B nuH3e. Onrtuyeckas cucrema (oToamnmapara, MHKPOCKONa H
Teneckona. I'na3 kak ontudeckas cucrema. bim3opykocTs U 1aabHO30PKOCTb.

Paznoxenue 6enoro ceeta B ciekTp. OnbiTel HetoToHa. CoKeHne CIeKTpalbHBIX IBETOB.
Hucnepcus csera.

Jemoncmpayuu.
[TpsimonuHENHOE pacIpOCTPaHEHHUE CBETA.
OtpaxkeHue cBera.
[Tonyuyenne n3o0paxxeHuil B JIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenominenue cBera.
OnTHYEeCKUN CBETOBOI.
Xon styuelt B coduparomiei JuHse.
Xoq JIydeil B paccenBarolel JIMH3E.
[Tonyuyenue n3o0paxxeHui ¢ TOMOIIbIO JINH3.

X NN hE L=

9. Ilpunuun pelictBus (oToarnmapara, MUKPOCKOIA U TEJIECKOTA.

10. Monens riasa.

11. Paznoxxenue 6ei0oro cBeTa B CIEKTP.

12. INomyuyenue 6€10r0 CBETA MPH CIOKEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopuuvie pabomot u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH yTJla OTPasKEHHUSI CBETOBOTO Jy4a OT YIJia MaJeHHUS.
2. H3ydeHue XapaKTepUCTUK H300paKEeHUs IPeIMETa B INTOCKOM 3epKalle.

3. HWccnenoBaHue 3aBUCUMOCTH YTJIa TIPEIIOMJICHUSI CBETOBOTO JIyda OT yIJia MajeHUs Ha
IPaHUIE «BO3LyX—CTEKIIO».

[Tonyuenue n300paxeHuii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.

Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTNH3HI.
OMBITHI 1O PA3JIOKEHHUIO OEJIOTO CBETA B CIICKT.

N ok

OnpITl MO BOCHPHUATHIO 1LIBETAa MPEIMETOB NMPU UX HAONIOJEHHWU 4Yepe3 ILIBETOBBIC
(UIBTPHI.

Pa3znen 12. KBaHTOBBIC SIBJICHUS.

OmneiTel Peszepdopaa u minanerapuast Moaens atroMa. Mogens aroma bopa. Ucnyckanue u
NOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JIMHEyaTsle CIIEKTPHI.

PaguoaktuBHOCTE. Anb(a, 6eTa- u ramma-u3nydeHus. CTpoeHre aTOMHOTO Spa.
Hyxnonnas Mmogens aroMHoro siapa. M3oronsl. PaguoaktuBHble npeBpaieHus. [lepuon
NOJTypacnaia aTOMHBIX sJIEP.

Snepubie peakuuu. 3aKOHBI COXPaHEHUS 3apsSI0BOI0 U MacCCOBOTO YMCEN. DHEPIusl CBSI3U
aToMHBIX saep. CBa3p maccel M SHepruu. Peakiuum cuHtesa u aeneHus saep. Mcrounuku
sHepruu CoJiHIA U 3BE3 .

SnepHas sHepreTuka. JIeMCcTBUS paAMOAKTUBHBIX U3JIy4YEHUN HA )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrexTpsl U3J1y4eHHUs U TOTJIOIIECHHUS.
CrexTpsl pa3IuyHbIX T'a30B.

CrnexTp Bomopo/a.

Hab6monenue TpexoB B kamepe Buibcona.
PaGora cuéTunka HOHU3UPYIOIINX U3TYUYEHHI.

SRR o i e

Perucrpanus usiry4eHus IpUpPOAHBIX MUHEPAJIOB U IIPOLYKTOB.
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Jlabopamopuvie pabomot u onvimol.

1. HaGmoneHue CITONIHBIX U JIMHEHYATBIX CIEKTPOB H3ITyUeHHS.

2. WccnenoBaHue TpPEKOB: M3MEPEHHE HHEPrHMHM YacTHIbl MO TOPMO3HOMY MyTH (1O

(dhoTorpadusm).

3. U3mepeHue paguoakTUBHOTO (oOHA.

IHoBTOpPHTEIBLHO-0000111A101IIMIT MOTYJIb.

[MoBTOpuTENEHO-0000MIAfOIINIT  MOIYJ b TpEAHA3HAYeH JUIsl  CHCTEMAaTH3allud U
0000111eHUs IPEAMETHOTO COJIEePKaHMsI U ONbITa IEATEIbHOCTH, IPHOOPETEHHOTO NMPH U3YyUEHUN
BCETo Kypca (PU3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMEHY I10
¢bu3nke s 00y4aronuXcs, BHIOPABIINX 3TOT Y4eOHBINA peaMET.

[lpy wW3y4YeHWH [JaHHOTO MOXYJIS pPEATH3YIOTCSd W CHCTEMATH3HPYIOTCS  BHIBI
NeSTeIbHOCTH, HAa OCHOBE KOTOpBIX 00eCHeunmBaeTcs JOCTHIKEHHE MPEIMETHBIX MU
METaINpeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUus, (HhOpMUpPYETCs €CTeCTBEHHOHAYy4Has
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOAOB HCCIECAOBAaHHS SBICHHNA MPUPOJBl M TEXHHKH,
OBJIQJICHUE YMECHHSAMHU OOBSICHATh (U3UYECKUE SBICHUS, MPHUMEHSS TOJTyYCHHBIC 3HAHMS,
pelaTh 3a/1a4y, B TOM YHUCJIe KaUeCTBECHHbIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMNHATBHO AESATEILHOCTHBIN XapakTep JaHHOTO pa3JieNia pealu3yercs 3a CUéT TOoro,
YTO 00YYaroIIMecs BBIMOIHAIOT 3aaHNsl, B KOTOPBIX UM IPEJIaraeTcs:

Ha OCHOBE ITOJTyYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSCHITH (PU3MUECKUE SIBICHUS
B OKpY’Kalollel Ipupo/ie U MOBCEIHEBHON KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI UCCIEI0BaHUA (PU3MUECKUX SIBICHUM, B TOM YHCIE AT
IPOBEPKU THIIOTE3 U TIOJTYYECHHUS TEOPETUUECKUX BHIBOJIOB;

OOBSICHATH HaydYHBIE OCHOBBI HambOoJiee BAKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTHH,
Halpumep, MPAaKTUYECKOIO MCIOJIb30BaHMUS PA3JIMYHBIX HCTOYHMKOB 3HEPrUM Ha OCHOBE
3aKOHa MPEBPAIIECHUS U COXPAHEHHs BCEX U3BECTHBIX BUJIOB SHEPIHH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUA

W3yuenne QUMK Ha YpPOBHE OCHOBHOrO 00IIero o0Opa3oBaHMS HampaBiIeHO Ha
JOCTHKEHHE TUIHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pPa30BaTENbHBIX PE3YyIbTATOB.
B pesynmbraTte wu3yueHWs (QU3MKH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y

obyyaromierocst OyayT chOpMUPOBAHBI CISAYIOIINE TUIYHOCTHBIE PE3YJIBTATHl B YaCTH:

e 1) naTpuOTHYECKOr0 BOCTIMTAHUS:

® - IPOsSIBIICHUE MHTEpPECca K UCTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCHICKON (pu3mueckoin
HAYyKH;

® - [ICHHOCTHOE OTHOIICHHE K IOCTIKEHUSM POCCUHCKUX YIEHBIX-(DU3UKOB;

e 2) rpa:kIaHCKOro U JyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

® - TOTOBHOCTh K aKTUBHOMY YUYacCTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAYUMBIX M ITHYECKHX
po0JieM, CBSA3aHHBIX C IPAKTHYECKUM MIPUMEHEHHUEM JOCTHKCHHUN (DU3HKY;

® - OCO3HaHWE BAXHOCTU MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JACSITEILHOCTH YUEHOTO;

e 3)3CcTeTHYeCKOro BOCIIMTAHMS:

® - BOCHPUATHE ICTETUYECKUX KayecTB (PU3NYECKOM HayKu: €€ rapMOHHYHOIO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOIO NMO3HAHUSA:

® - OCO3HAHME LIEHHOCTH (U3NYECKOM HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HaHWsS MHpa,
OCHOBBI Pa3BUTHSI TEXHOJIOT U, BAKHEHIIIEH COCTABISAIONIEH KYJIbTYPHI;

® - pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON ACSITETbHOCTH;

e 5) popMupoBaHus KYJbTYPbI 3[I0POBbSI H IMOIHOHAILHOTO 0JIATOMOTYYHST:

® - OCO3HaHME LEHHOCTH Oe30macHOro o0pasza >XU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaXXHOCTU IMpaBWJl OE€30IacCHOrO IMOBEACHHUS Ha TpaHCIOpTE, Ha JOporax, cC
AIIEKTPUYECKUM U TEIJIOBBIM 000PYIOBAHUEM B IOMAIIHUX YCIOBHSIX;

e - c(hOopMHUPOBAHHOCTh HaBbIKa peIeKCHU, MPU3HAHKE CBOETO TpaBa Ha ONIMOKY W TaKOTO
JKe TpaBa y Ipyroro 4eloBeKa;

e 06) TPyI0BOI0 BOCIIUTAHMS:

® - aKTHBHOE y4YacTH€ B pEIICHUU NMPAKTUUYECKUX 33/]ay (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3alyi, Tropojaa, Kpasi) TEXHOJOTUYECKOM M  COIMAIbHON  HampaBIeHHOCTH,
TpeOyIOIINX B TOM YHUCIIe U GUBNYECKUX 3HAHMIA,

® - UHTEpeC K MPaKTHUYEeCKOMY M3yUYeHUIO podeccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7) 3K0JIOrHYEeCKOIr0 BOCTIUTAHMS

e - OpHCHTalUsS HAa TPHUMCHECHHWE (PU3UYCCKUX 3HAHUK JUIS pEHmIeHUS 3ajad B 00JacTh
OKpYXaroIie cpeipl, TUIAaHUPOBAHUS MOCTYIKOB U OIEHKHM MX BO3MOKHBIX MOCIEACTBHIA
JUTSL OKPY>KaIoIEel cpeibl;

® - 0CO3HaHHWE TM00aTBHOIO XapaKTepa SKOJOTHYECKUX MPOoOJIeM U MyTel UX peleHus;

e 8) aganTanmuM K M3MEHSIIOIIMMCS YCJIOBUSIM COUMAJILHON M MPUPOIHOM Cpebl:

® - TMOTPeOHOCTh BO B3aWMOJCWCTBHM TIPU BBITIOJHECHUH WCCIICIOBAaHHA U TPOEKTOB
bu3nYeCcKOil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM APYTUX;

® - [IOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO e TeIbHOCTD;

e - norpebHOCTh B ()OPMUPOBAHMM HOBBIX 3HAHUM, B TOM uwucie (HOpMyIUpOBaTh HJIEH,
MOHSITHSL, TUIOTE3bI O GU3UYECKUX 0OBEKTAX U SIBICHUSAX;
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e - OCO3HaHHME Je(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;

® - [UIAHUPOBAHME CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

L - CTpeMJIeHI/IC aHaJII/I3I/IpOBaTI) U1 BBISIBJISITH B3aUMOCBA3U HpI/IpOIILI, O6III€CTBa 1 5KOHOMUMKH,
B TOM YHCJIC C UCTIOIh30BAaHUEM (PU3NICCKUX 3HAHUIA

e - OIICHKAa CBOMX JCHUCTBUM C YYETOM BIUSHHA HAa OKPYKAIOIIYIO Cpely, BO3MOXHBIX
r00aJIbHBIX MTOCIEACTBHIA.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbraTte OCBOEHHsS MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus y oOyuatomerocss OynyT chOpMUPOBaHBI MeTampeAMeTHbIe pe3yJbTaThbl,
BKJIIOYAIOIIME I103HABAaTEJIbHbIC YHHUBEpPCAJIbHBIE Yy4yeOHbIE JEeHCTBUS, KOMMYHHUKATHBHBIC
YHHUBEpCAJIbHbIE YUeOHBIE IEHCTBHS, PETYIISITUBHBIC YHUBEPCAIbHBIC YUeOHBIE IEHCTBHUS.

Ilo3HaBaTeIbHBbIE yHHBepCAJIbHbIE Y4eOHbIe JeliCTBHSA

Ba3oBble joruyeckue neicTBus:
® BBIABISATH U XapPaKTEPU30BAThH CYIIECTBEHHBIC TPU3HAKUA OOBEKTOB (SIBICHUN);
® YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALIMK, OCHOBAHUS JJIs1 00OOIICHUS
Y CpaBHCHUS;
® BBIABIATH 3aKOHOMEPHOCTH WM MPOTHBOPEUHUS B pacCMaTpUBaeMbIX (pakTaX, JaHHBIX H
HAOJTIOJICHUSX, OTHOCSIINXCS K (PU3UUCCKHUM SIBIICHUSIM;
® BBIABIATH MPUYUHHO-CIICJACTBEHHBIC CBSI3M TPU W3YYCHHH (U3NYCCKUX SBICHHUNA H
MPOIECCOB, JIeJaTh BBIBOJBI C WCIOJIL30BAHUEM JCIYKTUBHBIX M WHIyKTUBHBIX
YMO3aKII0YeHNUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEIHMUMH;
® CaMOCTOATEIBHO BBIOMpaTh CIOCOO pemeHus Y4YeOHOH (Qu3MYecKold 3amaud
(cpaBHEHHE HECKOJIBKUX BapHAaHTOB pEIICHUs, BBIOOp Hambojee MOAXOIAIIEro C
y4E€TOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).
Ba3oBble uccienoBaTe/bCKie 1eHCTBUSA:
®  ICIIOJIB30BAaTh BOMPOCKHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS;
® TMPOBOJUTH IO CaMOCTOSTENbHO COCTaBICHHOMY IUIAHY ONBIT, HECIOKHBIH
bu3nYECKUil IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3UIECKOTO SBICHUS;
® OIEHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH MH(POPMAIUIO, MOITYYCHHYIO B XOJE
WCCJICTOBAHMSI MITU DKCTICPUMEHTA;
® caMOCTOATeNbHO (OpMyIHpOBaTh OO0OOIIEHHS W BBIBOJIBI 1O  pe3yJbTaTam
pOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICTOBAHMS;
® [POTHO3UPOBATH BO3MOXKHOE JaJIbHEHWIIee pa3BUTHE PUZNIECKUX MPOIIECCOB, a TAKXKE
BBIJIBUTATh TPETIOIOKEHUS 00 MX PAa3BUTUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.
PabGora ¢ undopmanmeii:
® [PUMCHATH PA3NIMYHBIC METOJBI, MHCTPYMEHTHI W 3allpPOChl TIPHU TOUCKE U OTOOpE
HH(OPMAITUU WM TaHHBIX ¢ YIETOM MPEIOKEHHON yueOHOM Pu3nyueckoi 3a1auu;
® aHAJIM3WUPOBATH, CHCTEMATHU3MPOBATh MU WHTEPIPETHPOBATH MH(DOPMAIMIO Pa3TUIHBIX
BUJIOB U (hOPM TpeICTaBICHHUS;
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CaMOCTOSITEJIBHO BBIOMPATh ONTUMAIbHYIO (OpMY MPEACTABICHHUS HHPOPMAINH H
WILTIOCTPUPOBATh pelIaeMble 3a/ladl HECJIOXHBIMH CXEMaMH, JuarpaMMaMu, WHOU
rpaduKoil 1 MX KOMOMHALIUAMHU.

KOMMyHI/IKaTI/IBHBIe YHuBEpPCAJIbHBIC y‘-leﬁHbIe JaelcTBHUA:

B XOJe OOCYXIeHHs Y4eOHOTro MaTepuana, pe3ysIbTaTOB JIaOpaTOpPHBIX paboT u
IPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOW TEMbl U BBICKA3bIBaTh HIICH,
HAIlCJICHHBIC Ha PEIICHUE 3aJIa41 U MOIIepKaHNue OJIaroKenaTeIbHOCTH OOICHHS,;
COMOCTABISTh CBOM CYXKJACHHS C CYKICHUSIMU JPYTHX YYacCTHHKOB JIHAJIOra,
OOHapy>KUBATh Pa3IMYKe U CXOJCTBO TIO3HIINH;

BBIPA)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCHBMEHHBIX TEKCTaX;

NyOJMYHO  TPEACTABIATH  PE3YJIbTAThl  BBIMOJHEHHOIO  (DM3MYECKOrO  OIBITA
(3KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

NOHMMAaTh M KCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYaJIbHOW pabOThI
NIPY PEIICHUU KOHKPETHOH (pr3mueckor mpoOIeMsl;

NPUHUMATh [EJA COBMECTHOW JEATENbHOCTH, OPraHW30BBIBATH JEHCTBHA MO €
JOCTIDKEHUIO: PACIIPECNIATh PO, 00CYKAATh MPOIECCH U Pe3yJIbTaThl COBMECTHOU
paboThl, 0000111aTh MHEHHUS! HECKOJIBKHX JIIOJICH;

BBINIOJIHATh CBOIO 4YacTh PaOOTHI, JOCTHUTas Ka4eCTBEHHOTO pe3yjbTaTa IO CBOEMY
HAIMPaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMH KOMAH/IbI;
OLICHUBATh KAYeCTBO CBOECTO0 BKJIaga B OOIIMH TPOAYKT 1O KPUTCPHSIM,
CaMOCTOSTENILHO CPOPMYITHUPOBAHHBIM yYaCTHUKAMU B3aMMOJICHCTBUSL.

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eCTBUS

CaMoopraHmaunﬂ:

BBISIBIISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyalUsiX, TPEOYIOMUX sl PELICHUs
du3nUecKux 3HAHUMH;

OPUEHTUPOBATLCS B Pa3IMUHBIX MOAXOAAX IPUHATUS pEIIeHUH (MHIUBUOYaJIbHOE,
INPUHATHE PELIEHUs B TPYIIEe, IPUHATHE PELICHUHN rPyNIoi);

CaMOCTOSITENIFHO COCTAaBJIATH QJITOPUTM pelIeHUs (PU3MUECKOW 3aauyd WM IUIaHa
UCCJIEIOBaHMSI C YYETOM HUMEIOUINXCS PECcypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHUPOBATH Ipe/ijiaraeéMble BApUaHThl PEeLICHU;

JienaTh BEIOOp v OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOIMOHAJIbHBII HHTE/JIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYAllMH U MPEUIarath IjiaH €€ N3MEHEHHS;
OOBSACHATh MPUYMHBI JIOCTHKEHUS (HEAOCTM)KEHUS) pE3yJIbTaTOB JAESTEIbHOCTH,
JTaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ1 BHIMOIHEHUS (HU3HUECKOTO
UCCJIEIOBAHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITETBCTB, H3MEHUBIIHXCS
CUTYallui, YCTAHOBIIEHHBIX OIIMOOK, BOHUKIIUX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LIEJIA U YCIOBUSIM;
CTaBUTH ce0sl Ha MECTO APYTOro ueiaoBeKa B XOJE CIopa WM AUCKYCCUU Ha HAYyYHYIO
TE€MY, IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYroro;
npu3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peumeHHuH (QU3NYEeCKUX 3a1ad Wi B
YTBEPKJACHUSIX Ha HAYYHbIE TEMBI U TAKOE K€ MPABO APYIoro.
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HNPEIMETHBIE PE3YJIBTATHI

K koniy oOydenus B 7 Kjacce MpeIMeTHbIE pe3yJbTaThl HA 0a30BOM ypPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH y 0OYUYAIOLINXCS YMEHUH:

UCIIONB30BaTh MOHATHS: (U3MYECKHEe U XUMHUYECKHE SBJICHHS, HaOII0JCHHE,
OKCIEPUMEHT, MOJEIb, TUMOTe3a, SAUHULBI (PU3MYECKUX BEIWYHMH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSHUS BEIIecTBa (TBEPIOE, KHUIKOE, ra3000pa3HOe), MEXaHHYECKOe
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MpPSIMOJMHEHHOE),  TpaeKTopusl,
paBHOJICHCTBYIOIIAs cuia, nedopmanus (ymopyras, MJIacTUYecKas), HEBECOMOCTbD,
co0OLIaIONIUECs COCY/IbI;

pasnnyath sBiaeHus (IudQysus, TeII0BOE IBUKEHUE YacTUI] BELIECTBA, PABHOMEPHOE
JBUKEHNE, HEPAaBHOMEPHOE JIBM)KEHUE, MHEPLIUS, B3aUMOJECHCTBUE TEINl, paBHOBECHE
TBEPABIX TEJI C 3aKpeIIEHHOW OChIO BpalleHMs, Nepeaadya AaBJICHUS TBEPIBIMU
TeJIaMH, KUAKOCTIMHU U razaMu, aTMochepHoe JaBjieHue, IJIaBaHue Tell, IPeBpaIleHus
MEXaHUYECKOM SHEPTUM) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh NPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBICHUI B OKPYKAIOIIEM MHpE, B
TOM 4YHcie (pu3nyecKue SBICHHUS B MPHUPOJE: NMPUMEPHl ABIKCHHS C Pa3TUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXUBOM NPHUPOAE, NEHUCTBHE CUJIBI TPEHUS B IPUPOAE H
TEXHHUKE, BJIMSIHHE aTMOC(EPHOTO AABJICHHS Ha XUBOM OpraHu3M, IJIaBaHUE PbIO,
pblYard B Teje 4YelOBeKa, IIPU 3TOM IEepeBOJUTHh MPAKTUYECKYIO 3a/auy B y4yeOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OIMCHIBATh U3YYECHHBIE CBOMCTBA TN U (PU3MUECKUE SBICHUS, UCIOIB3Ys (PU3NUECKUE
BeJIMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BPEMs, MyThb, CKOPOCTb, CPEIHSS
CKOpOCThb, CHJIa YNPYTrOCTH, CHUJa TSDKECTH, BEC Tejla, Cuja TpPEHUus, IaBlICHUE
(TBEpHOro Tema, KHUAKOCTH, raza), BBITAJIKMBAIOIAs CHJIa, MeXaHWYeckas pabora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(QQHUIMEHT TIOJIE3HOTO0 JeHCTBUs
MEXAaHU3MOB, KMHETUYECKAasi W MOTEHLUAIbHAsl 3HEPIUs), IPU ONHCAHUU IPABUIBHO
TPAKTOBAaTh PU3NYECKUI CMBICI HCIOIb3yEMbIX BEIMYUH, UX 0003HAYEHUSI U €ITUHULIBI
buznyecKux BENMYUH, HAXOAUTHb (POPMYJIBI, CBS3BIBAIOIINE MAaHHYIO (U3UYECKYIO
BEJIMUMHY C JPYTUMH BEIWYMHAMH, CTPOUTH TpadUKH H3YYCHHBIX 3aBUCUMOCTEH
(GU3NYECKUX BEINYWH,

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUYECKHE SBIEHUS M TPOLECCHl, HCIONb3Ys
npaBujia CIOKEHHs CUJl (BIOJIb OJHOW TpsiMoif), 3akoH ['yka, 3akon Ilackais, 3akoH
Apxumesna, TpaBWIO paBHOBECHs pbluara (OJ0Ka), «30JI0TOE MPaBUIIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXaHMYECKOM SHEpruu, TMpH OSTOM JaBaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMATHUECKOE BhIPAKECHHE,

OOBSCHATh (U3NYECKUE SBICHHS, MPOLECChl W CBOMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTYallMi MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUUYUHHO-
CJIE/ICTBEHHBIE CBSI3HM, CTPOUTHh OOBSCHEHUE M3 1—2 JIOTMYECKUX IIaroB ¢ ONOPOH Ha
1-2 wu3ydeHHBIX CBOWCTBA (DU3MYCCKUX SBICHUH, (HU3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemiate pacuéTHble 3afaud B 1—2 JEWCTBUA, HCIOJB3YS 3aKOHBI U (OPMYIIBI,
CBs3bIBaroIMe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE AaHalM3a YCJIOBHUA 3aJauu
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3aMUCBIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEJIWYMHBI B (OPMYIBI U
IPOBOAMUTH PacuéThl, HAXOJAUTh CIIPABOYHBIE JIaHHBIE, HEOOXOIAUMBIC IJI1 PEIICHUs
3a/1a4, OIICHUBATh PECAUTUCTUYHOCTh TIOTYICHHONW (PH3NYIECKON BETUINHBI,
pacmo3HaBaTh TPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh NPU TOMOMIH (PU3UIECKUX
METO/JOB, B OIIMCAaHUM MCCIENOBAHUS BBIICIATh IPOBEPSIEMOE IPEANOIOKEHHUE
(rumotesy), pa3nuyaTh U HWHTEPIPETHPOBATH MOJNYUYEHHBIH pe3yibTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIeaTh BBIBOJBI 110 €T0 Pe3ysIbTaTaM;

IPOBOJUTH OMBITHI M0 HAOMIOJCHUIO (PU3MUYECKUX SBICHUN MM (PU3UYECKHX CBOWCTB
Tes:  (OPMYJIHMPOBATH TPOBEPSEMBbIE MPEANOIOKECHUs, COOUpaTh YCTaHOBKY U3
IpeJI0KEHHOI0 000PyAOBaHNUS, 3alIUChIBATh X0J1 ONbITa U (POPMYIMPOBATH BHIBObL;
BBITIOJIHATH TPSMBIE U3MEPEHHUSI PACCTOSHUS, BPEMEHH, MacChl Tela, 00bEMa, CHIIBI U
TEMIEPATYpPhl C UCHOJIH30BAaHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MoKa3aHusi IpUOOPOB C YUETOM 3aJJaHHON aOCONMIOTHON MOTPEITHOCTH U3MEPEHHI;
MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCHUMOCTU OJHOW (PU3UYECKON BEIMYMHBI OT JPYTOH C
UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH MTyTH PAaBHOMEPHO JIBUXKYIIETOCS
T€la OT BPEMEHM JIBUKEHMS TeJla, CHJIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Ted M HE3aBUCHMOCTH CHJIBI TPEHUS OT IUIOIIAAU
CONPUKOCHOBEHUS TEJI, CUIbl YIPYTOCTH OT YJJIMHEHHUS INPY>KUHBI, BBITAIKUBAIOIIECH
CuIbl OT 00BEMa MOrpYyXEHHON YacTH Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH TeJa, OT TIIIyOWHBI, HA KOTOPYIO IOTPYKEHO TEJO,
yCIIOBUHM IJaBaHUS TeJl, YCJIOBMM paBHOBECUs pbluara U OJIOKOB), y4yacTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCJeIOBaHUS, COOMpaTh YCTAHOBKY M  BBIMOJIHATH
U3MEpEeHHs, CcIeaysl MPeIoKEHHOMY IUIaHy, (DUKCHpPOBATh Pe3yibTAaThl MOTYYECHHOU
3aBUCUMOCTH (DU3MYECKMX BEJIMYMH B BHUJE MPEUIOKEHHBIX TaOIUIl M TpadHKoB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM MCCIIEIOBaHMS;

NPOBOJUTH KOCBEHHBIE H3MEpEHUs (PU3MYECKMX BeIMUYMH (IJIOTHOCTH BEIIECTBA
KUAKOCTH M TBEPIAOrOo Tela, CWJIA TPEHUS CKOJIBXKEHHS, JaBJIEHUE BO3/AyXa,
BBITAIKMBAIOIIAS CHJIA, JEHUCTBYIOIIAas Ha IOrPYXKEHHOE B KUAKOCTh TEJO,
KOX(P(GUIIUEHT MOJIE3HOTO NEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYs MPEITONKEHHON
MHCTPYKLMU: TIPU BHIMOJIHEHUHN U3MEPEHH cOOMPATh SKCIEPUMEHTATIbHYIO YCTaHOBKY
Y BBIYUCIISITh 3HAUEHUE MICKOMOM BEJIMUUHBI,

coOmoaTh TpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHLIMIBI JCHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCY/Ibl, OapOMETp, pblyar, MOJABUKHBIM U
HETOIBHKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS HU3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpOM Ha WX OMHCAaHUA (B TOM YHCIE: MOAUIMIHUKU, YCTPOHCTBO
BOJIONIPOBO/A, THUAPABIMYECKUM MpPEecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoC,
apeoMeTp), MCIOJB3Ys 3HAHHUS O CBOMCTBaX (PU3MUCCKUX SBICHHA W HEOOXOIUMBIC
¢buznyecKkue 3aKOHbI 1 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHl (HAXOAUTh MHPOpPMAIMI0 O MpHUMEpax) MPaKTHYECKOTO
UCIIONIb30BaHusl (M3NYECKUX 3HAHUM B IOBCEAHEBHOW KH3HU IJIs oOecreueHus
0e30MacHOCTH TpU OOpaleHuH ¢ MpuOoOpaMU M TEXHUYECKUMHU YCTPOMCTBAMH,
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COXpAaHEHUS 3J0POBbsI M COONIOJICGHHS HOPM OSKOJOTHYECKOTO TIOBEICHHS B
OKpYKarollei cpese;

OCYIIECTBIISATh OTOOp HUCTOYHUKOB HH(poOpManuu B VHTEpHETE B COOTBETCTBHU C
3a/IaHHBIM TIOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUM U MTyTEM CPAaBHEHHS
Pa3IMYHBIX UCTOYHUKOB BBIJCIATH HHPOPMAIIUIO, KOTOPAs SBJISICTCS TPOTHBOPECUNBOM
WJIM MOJKET OBITh HEJIOCTOBEPHOM;

WCITOJIH30BATh MPHU BHITIOJIHCHUH YUYEOHBIX 3aJlaHUN HAyYHO-TIOMYJIAPHYIO JTUTEPATYPy
(bU3NYECKOTO COJEp)KaHUs, CIPABOYHBIE MaTepuaibl, pecypcbl cetu WHTEpHeT,
BJIQJICTh MpHEMAMHU KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs WHPOpPMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKWE MUChbMEHHBIE U YCTHBIE COOOIICHHUS HAa OCHOBE 2—3
HMCTOYHUKOB MHGOpMAIUU (GU3HUIECKOTO COJIEPKaHMs, B TOM YHUCJE MyOJINYHO AeNaTh
KpaTKHe COOOIIEHHUS O pe3yJIbTaTax MPOSKTOB WM YUeOHBIX MCCIICIOBAHUMA, TIPU ITOM
rPaMOTHO HCIONIb30BaTh W3YYCHHBI TIOHATUHHBIA ammapar Kypca (U3HKH,
COMPOBOXAATh BBICTYILJICHUE TTPE3EHTALIUECH;

IIPU BBITIOJIHEHUU YUEOHBIX MPOCKTOB M MCCIEAOBAHUN paclpenensTh 00sI3aHHOCTH B
TPYIIIEe B COOTBETCTBHUH C MIOCTABJIICHHBIMU 3a/1a4aMHt, CIEIUTH 32 BHINOJIHEHUEM TIJIaHa
JIEHCTBUM, aJeKBaTHO OILIGHUBATh COOCTBEHHBIM BKJIAQJ B JESITCIBHOCTH TPYIIIIHI,
BBICTpAaUBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIIHX.

K xoniy oOydeHus B 8 kjacce mpeiMeTHbIE pe3ybTaThl HAa 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYUAIOIIMXCS YMEHHA:

UCIIOJIb30BaTh TOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHHS BEIIeCTBa, KPHCTALUIMUECKHe M aMmopdHbIe Tena,
HACBIIIEHHBIN ¥ HEHACBILIEHHBIN Map, BIaKHOCTh BO3yXa, TEMIIEpaTypa, BHYTPEHHsA
SHEprus, TEeMJIOBOI IBUTAaTeNb, SJIEMEHTAPHBIM IEKTPUUECKUI 3apsi, JIEKTpUUECKOe
10JIe, MPOBOAHUKU U JUAIEKTPUKH, TOCTOSIHHBIMA 3JIEKTPUUYECKUN TOK, MAarHUTHOE
1oJe€;

pasznuyarh SBJIEHUS (TEIUIOBOE pacCUIMPEHUE U C)KaThe, TeIuvlonepenada, TEIIOBOE
paBHOBECHE, CMauMBaHHE, KalWUIApHbIE SBJICHHS, HWCHApEHHEe, KOHJIEHCAIus,
IUIaBJIEHWE,  KpUcTaum3auus  (OTBepAeBaHME),  KHUIIEHHWE,  Telonepeaya
(TeruIoNpOBOAHOCTb, KOHBEKLMS, W3IYyUYCHME), DJIEKTpU3alus Tel, B3auMOeicTBUE
3aps0B, ACHCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToB, JAEWCTBHE MarHUTHOIO IOJI Ha MPOBOJHHUK C TOKOM, 3JIEKTPOMAarHWTHAas
UHAYKIUS) IO ONHMCAHUI0 MX XapaKTEepHBIX CBOICTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacro3HaBaTh MPOSIBICHHE U3YUCHHBIX (PU3MUECKUX SIBICHUI B OKPYXKAIOIEM MUPE, B
TOM uHcie (U3NYECKHE SBJICHUS B TMPHPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUIApHBIE SIBIEHUS B MPHUPOAE, KpUCTaulbl B mpupoae, uznydeHue CounHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHME POCHI, TyMaHa, WUHEs, CHEra,
JIEKTPUUYECKUE SBJIEHUS B arMocdepe, 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE MoJyie 3emild, Jpel( MOII0COB, pOJib MArHUTHOTO MOJS JUISL KHU3HM Ha
3emiie, MOJIIPHOE CHSIHUE, IPU 3TOM IMEPEBOAMUTH MPAKTUYECKYIO 33/1a4y B Y4eOHYIO,
BBI/IETISITh CYLIECTBEHHbIE CBOWCTBA (IPU3HAKH) (PU3NUECKUX SBICHHUI;

OTMCHIBATh M3YYECHHBIC CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCTIONIB3Ys (PU3NIECKHE
BEJIMUYMHBI (TeMmIepaTypa, BHYTPEHHSISI SHEprusi, KOJWYECTBO TEIUIOTHI, YAeJbHas
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TEIJOEMKOCTh  BEUIECTBA, YJeibHAas TEIUIOTAa IUIABJICHUS, YJElbHas TemioTa
napooOpa3oBaHus, yAeTIbHAs TEIUIOTa CTOpaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JIEHCTBUSI TETJIOBOM MAIIIMHBI, OTHOCUTENIbHAS BJIAXKHOCTh BO3yXa, DJICKTPUUECKHI
3apsn, cuiia TOKa, OJJIEKTPUYECKOE HaIpsKeHHe, COMPOTHUBIIEHHWE MPOBOJHUKA,
yAETBHOE COMPOTUBIIEHUE BEIIECTBA, padoTa U MOITHOCTh YJEKTPHUUECKOTO TOKa), IPH
OMHMCAaHWN TIPABWIBHO TPAKTOBAaTh (DU3WUECKHI CMBICI HCIOJIB3YEMbIX BEJTUYHH,
0003HaYCHHSI U €IUHULIBI (PU3NYECKUX BEIMYMH, HAXOAUTH (DOPMYIIBI, CBSI3BIBAIOIINE
JaHHYI0 (QU3UYECKYI0 BEJIMYUHY C JPYTMMH BEJIWYMHAMH, CTPOUTH Tpaduku
W3YYECHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEJIHYUMH;

XapaKTepu30BaTh CBOMCTBa Tei, (U3UYECKHE SBICHHS U MPOLECCHl, HCIONb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKONH TEOpUHU CTPOEHHUSI BEILECTBA,
MNPUHIUI CYMNEPIO3UIMK ToJied (HAa KAaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUS
3apsiga, 3akoH OMa 11 yvacTka menu, 3akoH Jxoyns—JIeHma, 3aKOH COXpaHEHUS
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aMHUCHIBATH €ro
MaTEeMaTUYECKOE BhIPaXKEHHUE;

00BSACHATH (PU3NYECKUE TPOIIECCH M CBOWCTBA Tell, B TOM YHCIIE M B KOHTEKCTE
CUTyalui MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BhISABISATh MPUUMHHO
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE M3 1—2 JIOTHYECKUX IIaroB ¢ OTMOpPOi Ha
1-2 u3y4eHHBIX CBOMCTBA (PU3UUYECKUX SBIECHUHN, GU3MUIECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemiate pacu€THble 3afauyd B 2-3 JEWCTBUA, HCIOJIB3Yd 3aKOHBI U (OPMYIIbI,
CBs3BIBAKOIIME (DU3MUECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3a7auud
3alUChIBaTh KPaTKOE YCJIOBHUE, BBIABISTH HEJIOCTATOK JAHHBIX ISl PELICHUs 3aJayH,
BBIOMPATH 3aKOHBI U (POPMYIIBbI, HEOOXOIUMBIC IJI €€ PEIICHHUs], IPOBOJUTH PACUETHI U
CpaBHHBATh MOYYCHHOE 3HAaUeHHE (PU3NMUECKON BEIMUYMHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTh TPOOJIEMBI, KOTOPHIE MOXKHO pEIIUTh TPH TOMOIIH (PU3NIECKHUX
METOJIOB,  MCIOJB3Yysl  OMUCAaHWE  HCCIEAOBaHHWS,  BBIICIATH  MpOBEpsieMoe
MPEANOJIOKEHHE, OLEHUBATh MNPAaBUIBHOCTh NOPSAJIKA MNPOBEACHHS HUCCIEIOBAHMUS,
JienaTh BIBOJIBL;

MPOBOJUTH OMBITHI IO HAOMIONCHUIO (PU3UYECKUX SBICHUN WM (PU3NIECKUX CBOHCTB
Ten (KanwuIsipHbIE SBJICHUS, 3aBUCUMOCTb JIaBJIE€HUS BO3JyXa OT €ro o0béma,
TEMIIEPATYpPbl, CKOPOCTH TNPOIIecCca OCTHIBAHUS U HarPEBAHUA NPU U3IYyYEHUH OT LIBETa
u3Nyvaronieil  (moriomaronieil) MOBEPXHOCTH, CKOPOCTh HCMapeHHs BOJABI  OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMIAAA €€ TMOBEPXHOCTH, OJJIEKTpHU3alui Tel U
B3aUMOJICHCTBUE DJIEKTPUUYECKUX 3aps0B, B3aUMOJCUCTBUE IMOCTOSHHBIX MarHUTOB,
BHU3yaJIM3aIisl MATHUTHBIX TIOJIEH TIOCTOSIHHBIX MAarHUTOB, JACHCTBUS MarHUTHOTO TIOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHUTa, CBOMCTBA DJIEKTPOJBUTATENS
MOCTOSTHHOTO TOKa): (hOpMyIHpOBaTh MPOBEPSEMbIE MPEINONIOKEHUs, COOMpaTh
YCTAHOBKY U3 TMPEUIOKEHHOTO OOOpYIOBaHHUs, OMHUCHIBATH XOJ OIbITA U
bopMyTUpPOBaTh BHIBOJIBI;

BBITIOJIHATH MPSAMBIE U3MEPEHUsI TEMIEPaTypbl, OTHOCUTEIHHON BIAXKHOCTH BO3IyXa,
CHJIBI TOKA, HANpsOKEHUS C MCIOJIb30BAHHEM aHAJIOrOBBIX MPUOOPOB U JATYUKOB
bu3nYecKuX BENWYHMH, CPABHHUBATh PE3YJNbTAaThl HM3MEpPEHUN ¢ Y4E€TOM 3aJaHHOMN
a0COIIIOTHON MOTPEIIHOCTH;
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MIPOBOJIUTh WCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (DPU3UYECKON BEIMYMHBI OT JPYTOH C
UCIIONF30BAaHUEM MPSMBIX M3MEPEHUH (3aBHCHUMOCTH COMPOTHBIICHUS MPOBOJHUKA OT
€ro JIJMHBI, TUIOUIAJAN MOMEPEYHOTO CEUEHHUS U yIENbHOIO COMPOTHUBIICHUS BEILIECTBA
MIPOBOJIHMKA, CHJIBI TOKA, UYIIETO Yepe3 MPOBOIHUK, OT HAMPSIKEHUS HAa TIPOBOHUKE,
HCCJIEIOBAaHKUE TOCJIEI0BATEIbHOTO W MapajuIeIbHOTO COEIUHEHHI MPOBOJHUKOB):
IUTAHUPOBATh UCCIENOBaHUE, COOMPATh YCTAHOBKY M BBHIMOJHATH U3MEpPEHUSs, CIeays
MPEUIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3yIbTATHI MOTYYCHHON 3aBUCHMOCTH B BHJIE
TaOIHI U TPaHKOB, A€TaTh BEIBOIBI 10 Pe3yJIbTaTaM UCCIIETOBAHMS,

MPOBOJNTH KOCBEHHBIC M3MEpeHUs (U3MYECKUX BEIWYHH (ylIeiIbHas TEII0EMKOCTh
BELIECTBA, CONPOTUBJICHUE MPOBOJHUKA, PA0OTa U MOIIHOCTh AJIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHHs, CcoOMpaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEays
MPEAI0KEHHOW UHCTPYKLUHU, U BBIYUCIIATH 3HAUCHUE BEJIMYUHBI;

coOnroAaTh TMpaBWia TEXHUKH O€30MacHOCTH mpu paboTe ¢ J1abOpaTOpHBIM
o0opyaoBaHUEM;

XapaKTepU30BaTh NPUHLMUIBI JIEHCTBUS HU3YYECHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpON HAa WX OMHCAaHHUA (B TOM YHCJE: CHCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIepMETP, BOJBTMETP, CUETUHUK IICKTPUUECKOM
SHEPruM, JIJIEKTPOOCBETUTENbHBIE MPHUOOPHI, HArpeBaTEeNbHbIE AIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUUECKHE TMPEJOXPAHUTENH, SIECKTPOMArHHUT, 3JICKTPOIBUTATEIH
MOCTOSSHHOTO TOKA), WCIONB3ys 3HAaHUS O CBOMCTBaX (PHU3MUYECKHX SBICHHUHA U
HEoOXouMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOHCTBA M W3MEPHUTENbHBIC MPHOOPHI IO
CXeMaM M CXEMaTHUYHBIM PUCYHKaM (KHJAKOCTHBIM TEPMOMETpP, TEPMOC, TICUXPOMETD,
TUTPOMETp, JBUTATEIh BHYTPEHHETO CrOpaHMsl, AJIEKTPOCKOII, PEOCTaT), COCTABISThH
CXEMBI 3JIEKTPHUUECKHUX IIeTIei ¢ TMOCIEeI0BATENbHBIM U MapalljIeIbHBIM COSAMHEHUEM
AJIEMEHTOB, pa3inyas yCIOBHbIC 0003HAYCHHSI SJIEMEHTOB DJICKTPUIECKUX IETEH;
OPUBOIUTH MPUMEPH (HAXOAUTh HMHPOPMAIMIO O MpHUMEpax) MPaKTHUYECKOTO
UCTIONB30BaHUsl (U3MYECKUX 3HAHWK B TOBCEAHCBHOW JKH3HU sl OOECTeueHUs
0€30MacHOCTH NpU OOpallleHuH ¢ NOpuOopaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUS 3J0pPOBbsI M COOJIIOJIGHHWS HOPM SKOJOTHYECKOrO TOBEICHHS B
OKpYKarolleu Cpee;

OCYUIECTBIIATh MOUCK HHpopManuu (usndeckoro coaepkanusi B VHTepHere, Ha
OCHOBE HMEIOIIMXCS 3HAHUM W NYTEM CpaBHEHHUS JOMOJIHUTENbHBIX HCTOYHUKOB
BBIICTISITE  MH(POPMAIUIO, KOTOpas SBJSICTCS MPOTHBOPEUMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

MCIIOJIH30BATh MPHU BHITIOJIHEHUH YUYEOHBIX 3aJlaHUN HAyYHO-TIOMYJIIPHYIO JUTEPATYPy
bu3NYEeCKOro coJep>KaHus, CIpPAaBOYHbIE MaTepuaibl, pecypcbl cetu WHTepHer,
BJIQ/IeTh MpUEMAaMHU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpazoBaHus HMHPOpMAIUU U3
OJIHOM 3HAKOBOW CHCTEMBI B IPYIYIO;

co3laBaTh COOCTBEHHBIE MHUCHMEHHBIE U KpaTKHE YCTHBIE cOoOIIeHus, 00001mas
WH(POPMAITUIO U3 HECKOJIBKUX HCTOYHHKOB (PU3UYECKOTO COJICpPIKAHUS, B TOM YHCIIe
nyOJIMYHO  NPEJICTaBIATh  PE3yJbTaTbl MPOEKTHOW WM  HCCIENI0BaTENIbCKON
JEeSTEIbHOCTH, TPU 3TOM T'PAMOTHO HCIOJb30BaTh M3YUYCHHBIN MOHATHIHBIN ammapar
Kypca (PU3UKH, COMTPOBOXK/IATH BBICTYIUICHHUE MTPE3CHTAIINECH;
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IpU BBIIOJHEHUH YYEOHBIX MNPOEKTOB M HCCIEAOBaHUN (U3NYECKUX TPOILIECCOB
pacmpenensath 00s3aHHOCTH B TPyMIe B COOTBETCTBUU C IMOCTABIEHHBIMH 33JJa4aMH,
CIeIWTh 32 BBHIIIOJIHEHHEM IUIaHA JEUCTBUH U KOPPEKTUPOBAaTh €ro, aJeKBaTHO
OIICHMBAaTh COOCTBEHHBIH BKJaA B  JACATEIBHOCTh  TPYMIbI, BBICTPAUBATH
KOMMYHHMKATHUBHOE B3aHMOJICIICTBHE, MPOSBIISAL TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xoHmy oOyueHus B 9 Kjacce mpeIMETHBIC pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH y OOYUYAIOUINXCS YMEHUM:

UCIIOJB30BaTh IOHATHUSA: CHCTEMa OTCU€Ta, MaTepualbHas TOYKa, TPACKTOPUs,
OTHOCHTEIIBHOCTh MEXaHMUYECKOTO IBMKEHUS, nedopmanus (yrnpyras, miiacTudecKas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb H IIEpErpy3KH, LEHTP
TSKECTH, aOCOJIOTHO TBEPIOE TENO, LEHTP TSKECTH TBEPAOrO Teia, paBHOBECHE,
MEeXaHUYecKue KoiebaHus M  BOJHBI, 3BYK, HH(QpPa3ByK U  yIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTHh U
JAIIbHO30PKOCTh, CIIEKTPbl HCITyCKaHUS M TOMJIOUIeHMs, anbda, Oera- M ramma-
W3JIy4EHUs], U30TOIIBI, SIACPHAs SJHEPIeTHKA,

pasznuyath SBJICHHUS (paBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHENHOE JBH)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABM)KEHHE, CBOOOIHOE MaJIeHHe Tell, PABHOMEPHOE
JIBUKEHHE [0 OKPYKHOCTH, B3aUMOJCHCTBUE Te€Jl, PEAKTUBHOE [JBUKCHHE,
KoyiebaTenbHOe JBIKEHHE (3aTyXamollue W BBIHYXKICHHBIC KoOJeOaHUs), pe30HaHC,
BOJIHOBOE JBW)KEHHE, OTpPaXCHUE 3ByKa, NPSIMOJMHEHHOE pacIpOCTPAHECHHUE,
OTpa)XCHHE U IIPEIIOMIICHUE CBETA, [I0JTHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKECHUE
0enoro cBera B CHEKTP M CIOXKEHHE CIIEKTPAJIbHBIX I[BETOB, IUCIIEPCHs CBETA,
€CTECTBEHHAsl pPaJUOAaKTHUBHOCTh, BOZHUKHOBEHUE JMHEMUYATOr0 CIEKTpa WU3JIy4EHUs)
[0 OINMCAHHUIO HUX XapaKTEPHbIX CBOWCTB M HA OCHOBE OIIBITOB, JE€MOHCTPHUPYIOIINX
JaHHOE (hU3HUYEeCKOe SIBICHUE;

pacno3HaBaTh MPOSBICHUE U3YUEHHBIX (U3NYECKUX SIBJICHHUH B OKpYXKarouieM Mupe (B
TOM 4Hclie (U3NYECKUEe SBJICHHS B MPUPOAE: NMPUIUBBI U OTIUBBI, JBM)KEHUE IJIAHET
ConHeyHOU CUCTEMBI, PEAKTUBHOE JBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMHYECKHE BOJIHBI, ILyHaMH, 5XO, LBETa Tel,
ONTUYECKUE  SIBJIIEHUS B  MpHUpPOAE, OHOJOTMYecKoe  JIeHCTBUE  BUIUMOTO,
yIbTPaduOIETOBOrO U PEHTIC€HOBCKOIO HW3JIy4EHHUH, €CTECTBEHHBIN paJuOaKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, pPaJUOAKTUBHOE MW3JIyue€HHE MPUPOJHBIX MUHEPAOB,
JeICTBUE paIMOAaKTUBHBIX M3IyYEHUH HAa OPraHu3M 4YeJIOBEKA), IPU ATOM IEPEBOAMTH
IPAKTHUYECKYIO 337auy B y4eOHYIO, BBLIESATh CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKU)
(bu3nUeCcKuX SABICHUN;

OINMCHIBATh U3YUYEHHbIE CBOWCTBA TeN U (U3UYECKUE SIBJICHUS, UCIIONb3Ys (PU3HUECKUe
BEJIMYMHBI (CPEIHSIsI U MTHOBEHHAsi CKOPOCTb Tejla MPU HEPABHOMEPHOM JBHXKEHHH,
YCKOpPEHUE, MEPEMEIIECHUE, ITyTh, YIJIOBas CKOPOCTb, CHJIa TPEHMs, CHJIa YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO TaJeHHsI, BEC Tela, UMITYJIbC Tela, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHLIMATIbHAS SHEPTUS Teja, MOJAHITOIO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHIUAJIbHASL SHEPTHS CKATOM MPYKUHBI, KWNHETUYECKas
9Heprus, MNOJHas MEXaHW4ecKas SHEeprus, MepuojJ M dYacToTa KoyeOaHuH, IIHHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTelb MPEIOMIICHUS
Cpellbl), MPU OMHCAHUU MPABUIBLHO TPAKTOBAaTh (PU3UUECKHI CMBICT HCIOJb3YEMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHHUIBI (PU3MYECKHX BEJIUYMH, HAXOAUTh (HOPMYJIBI,
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CBSI3bIBAIOIME JAHHYIO (U3WYECKYIO0 BEJIMYMHY C JIPYTMMH BEIMYMHAMHU, CTPOUTH
rpaduKy N3yYeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ysl 3aKOH
COXpaHEHHS SHEPTUH, 3aKOH BCEMHPHOTO TATOTECHUS, NPUHIUII CYNEPHO3HUINN CHII,
NPUHINT OTHOCHUTENbHOCTH [ anmuiies:, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBI OTP@KCHHS M TMPEJIOMIICHHS CBETa, 3aKOHBI COXPAaHEHHS 3apsAIOBOTO H
MaccoBOrO0 4YHCEN TNpU SACPHBIX peakIusX, HIOpU OTOM JaBaTh CIOBECHYIO
(bopMyITHPOBKY 3aKOHA 1 3aIIMCHIBATh €0 MATEMAaTHYECKOE BBIPAKEHUE,

OOBSICHATh (hU3MYECKHE TMPOLECCHl M CBOWCTBA Tell, B TOM YHUCIE U B KOHTEKCTE
CUTyallMid  TPAKTUKOOPHEHTHPOBAHHOTO  XapakTepa:  BBIABISATH  IPUYHHHO-
CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 2—3 JIOTMUECKHX HIaroB C OMOPOH Ha
2-3 Wu3y4YeHHBIX CBOMcTBa (PU3MUECKUX SBICHHUH, (QU3MUYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pewaTh pacuéTHbIe 3a/1aun (ONMUPAIOIIMECcs Ha CUCTEMY U3 2—3 YpaBHEHUH ), UCTIONb3Ys
3aKOHBI ¥ (POPMyIIBI, CBSI3bIBAIOIIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBHS 3a/la4d 3alliChIBaTh KpaTKO€ YCJIOBHE, BBIABIATH HEIOCTAIONIAE WA
M30BITOYHBIC JTAaHHBIC, BHIOMPATh 3aKOHBI M (HOPMYIIBI, HEOOXOAUMBIC JUIS PEIICHHUS,
OPOBOIUTH PAcYE€Thl W  OLICHWBATh PEATUCTUYHOCTh IMOJYYEHHOTO 3HA4YEHUs
(bU3HYECKON BEITMIMHBL;

pacrio3HaBaTh NpOOJIEMbI, KOTOpPbIE MOXXHO PELIMTh NPH MOMOIIM (PU3HUECKUX
METOMOB,  HCIIONB3ysl ~ ONMHMCAaHWUE  WCCIEAOBAaHUS,  BBIIEIATH  IPOBEpsSEMOE
NPEIONI0KEHNE, OIICHWBATh TPABWIBHOCTh TOPSIKA MPOBEACHUS HCCIICIOBAHMUSA,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTAaThl HAOIIOACHUH U OTIBITOB;

IPOBOJNTH OMBITHI 11O HAOIIOACHUIO (PU3NYECKUX SBICHUH WIN (HU3MUECKUX CBOMCTB
Ten (M3ydeHne BTOpPOro 3akoHa HproTOHA, 3aKOHA COXpaHEHUs YHEPTUH, 3aBHCUMOCTb
nepuoja KojiebaHuil Mpy>KMHHOTO MasTHUKA OT MAcChl Tpy3a U )KECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTh OT aMIUTUTYIbl MAJIBIX KOJeOaHMA, MPSIMOIIMHEHHOE PacIIpOCTpaHEHHE
CBETa, pa3lIOKCHHWE OeNoro CBETa B CIEKTP, M3y4YCHHE CBOMCTB H300paKCHHS B
IUIOCKOM 3€pKajle M CBOWCTB H300paXeHUs MpeaMeTa B COOMparomied JMH3e,
HaOJIOIGHUE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHS): CAMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 U30BITOYHOTO Habopa 000pyA0BaHUs, OMIMCHIBATE XO ONbBITA U
€ro pe3yJbTaThl, JOPMYIHUPOBATH BEIBOMI,

NPOBOIUTH TP HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, ONpenenss CpeiaHee
3HaUCHHE W3MEpsAeMOil BenuM4MHBI ((HOKYCHOE pPACCTOSHHE COOMpArOIIeH JIMH3HI),
000CHOBBIBaTh BBIOOD crioco0a u3mMepeHust (M3MEpUTENILHOTO IpUbopa);

IPOBO/INTH HCCIIEIOBAHNE 3aBUCHMOCTEH (DM3MUYECKHX BEIWYHMH C HCIIOJIH30BAaHHEM
OpSMBIX M3MEPEHHUH (3aBUCUMOCTh IyTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadaJlbHOM CKOpOCTH, IMepuojia KojeOaHWi MaTeMaTHYeCKOTo
MasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAXCHHUSI CBETa OT yIJia MaJCHUS U
yIila IpeoMJICHUS OT yIJia MaJeHHs): TUIAHWPOBATh HCCIEIOBAHUE, CAMOCTOSTEIBHO
coOMpaTh YCTaHOBKY, (UKCHUpPOBAaTh pe3yJdbTaTbl IOJIYYEHHOM 3aBUCHUMOCTHU
¢u3nUecKux BEIMYMH B BHJIE TAOMUI U rpadUKoB, JeIaTh BBIBOIBI 10 pe3yJIbTaTaM
UCCIICIOBAHMS,

NPOBOJIUTh KOCBEHHBIE HW3MEpEHUs (U3UYECKUX BEIUYMH (CPEIHss CKOPOCTh U
YCKOpPEHHE TeJia MPH PAaBHOYCKOPEHHOM JIBIKEHHH, YCKOPEHHE CBOOOTHOTO TaIeHMs,
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KECTKOCTh MPYKUHBI, KOOPPHUIUEHT TPEHHsI CKOJBKEHUS, MeXaHHuecKas padora u
MOIIIHOCTh, 4YacTOTa M TMepuoja KojeOaHui MaTeMaTMYeCKOro U MPYKMHHOIO
MasTHUKOB, ONTHYECKAass CHUJia COOMpAIONICH JIMH3BI, pPAaTUOAKTUBHBIA  (OH):
IUITAHUPOBAaTh H3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBIIOJHATH
WU3MEPEHMS, CIEeNysl MPEUIOKEHHON MHCTPYKIMM, BBIYUCIATh 3HAYEHHUE BEIMYUHBI U
AQHAIN3UPOBATh IIOJYyUYEHHBIE pe3ylbTaThl C YYETOM 3a/JaHHOM MOrPEIIHOCTU
WU3MEPEHU;

coOnrofaTh TMpaBuia TEXHUKH O€30MacHOCTHM MHpu paboTe ¢ J1abOpaTOpHBIM
000opyI0BaHUEM;

pasznuyaTth OCHOBHBIE NPU3HAKU M3YUYEHHBIX (PU3MUECKHX MOJeNiel: MaTepuasbHas
TOYKa, a0CONIOTHO TBEPJOE TEJNO, TOUYEUYHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTAHETapHAasi MOZEIIb aTOMa, HYKJIOHHAsI MOZIEJIb aTOMHOTO S1/1pa;

XapakTepu3oBaTh MPUHLUMBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPONCTB C OMOPOW HA UX OMHMCAHUS (B TOM YUCIE: CIIUAOMETP, JaTYUKU MTOJIOKEHUS,
paccTOsIHUA U YCKOPEHHs, paKeTa, 3X0JI0T, OUKH, IEPUCKOII, (POTOATTIApaT, ONTHYECKHUE
CBETOBO/JIbl, CIIEKTPOCKOM, J03UMETp, KaMmepa BuibcoHa), HCIoib3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUHN U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH M3YYCHHBIX TEXHHYECKHUX YCTPOMCTB,
U3MEPUTEIIBHBIX NMPHOOPOB U TEXHOJOIMUYECKUX IPOLIECCOB IPHU PELIEHUH Y4eOHO-
NPaKTUYECKUX 3aJ]1ay, ONTUYECKUE CXEMbI JJIsi MOCTPOSHHSI M300PaKEHUN B IIOCKOM
3epKajie ¥ coOMparoIei JTuH3e;

NOPUBOAUTH TPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MpHUMEpax) MPAKTUIECKOTO
UCTIONIB30BaHUsl (PM3MUECKUX 3HAHMA B TIOBCEAHEBHOW KH3HH Ui OOECIIeYCHUs
0e30macHOCTH TPU OOpaIleHHH C TMPUOOpaMH W TEXHUYECKUMH YCTPOWCTBAMH,
COXpAaHEHMs 3JI0pOBbsI M COONIONEHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarollleu cpere;

OCYILECTBIIATh MOMCK HMH(pOpManuu (¢uzndeckoro conepxkanus B HHTepHere,
CaMOCTOATENIEHO (OPMYIHMPYS TOUCKOBBIN 3allpoCc, HAXOIUTh IYTH OINPEACICHHUS
JIOCTOBEPHOCTH TIOJyYeHHOW WH(GOpPMAIMM HAa OCHOBE WMEIOUIUXCS 3HAHUU |
JIONOJTHUTEIbHBIX UCTOYHUKOB;

HCIIOJIb30BaTh IIPU BHIMOJHEHUH YUYEOHBIX 3a/laHuil HayYHO-MOMYJISIPHYIO JIUTEPATYpPy
(U3UUECKOro CcojAepKaHMs, CHpaBOYHblE MaTepHalbl, pecypchl cetu IHTepHer,
BJIaJeTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHs WHPOpMALUU U3
OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCbMEHHBIC M YCTHBIE COOOLIEHUS HA OCHOBE MH(pOpMaIUu
U3 HECKOJBKUX HMCTOYHHKOB (H3UUECKOTO COACP)KAaHUs, ITyOJUYHO TPEACTABIATH
pe3yJbTaThl IPOEKTHOM WIIM UCCIIEA0BATENbCKON EATENIbHOCTH, IIPU ITOM I'PAMOTHO
UCIIOJIb30BaTh M3YUYCHHbIM MOHATUHHBIA ammapar H3ydaeMoro paszena (u3uku u
COIIPOBOKJATh BBICTYIUICHHWE IMpE3eHTAle C Y4€ToM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DIeKTPOHHbIE
Ne HauMeHoBaHue pa3iesioB u Kontponsusie | TIpaKTaueckue (uu¢possbie)
n/m | TeM NPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThl
pecypcsbl
Pazjnen 1. ®usuka u eé posib B NO3HAHUHU OKPY:KAIOILIEro MUpa
1.1 ®dusuka - HayKa 0 IPUPo/Ie 2 bubmmorexa OK
' ¥ PUpoA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
HISHHCCICHE BEJMIIHAL https://m.edsoo.ru/7f416194
13 EcTecTBEeHHOHAY4HBIN METOJ ) 1 bubnuoreka [IOK
' MO3HAHHS https://m.edsoo.ru/7f416194
Nroro no pazaeny 6
Pasnen 2. IlepBoHavaibHbIe CBeACHUS 0 CTPOCHHH BelleCTBA
bu6mmorexa [IOK
2.1 C 1
TpOCHHE BetllecTRa https://m.edsoo.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICHCTBUE ) | bubmuoreka [JOK
' YaCTHII BEIECTBA https://m.eds00.ru/7f416194
)3 ArperaTHble COCTOSIHUS ) bubmuoreka [JOK
' BELECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Pa3nea 3. /IBu:xeHue U B3auMo/ielicTBHE TeJl

3.1 MexaHH4ecKoe YKEHHE 3 brbmiorexa LHOK
. XaHUY BI)KCHU

A https://m.edsoo.ru/7f416194
32 Nuepuus, macca, MIOTHOCTD 4 1 bu6nmoreka [IOK



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

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

bu6nmoreka [JOK

. .B 14 2
33 (una. Bujet cun https://m.edsoo.ru/7f416194
Nroro no pazaeny 21
Pasnen 4. /laBieHue TBEPABIX TeJl, "KUAKOCTEH M ra30B
!
Ny I[;Bﬂ:ﬁne éepella‘la . ; bubmmorexa [JOK
) BJICHHUS TBEPIBIMH TEJIAMHU
AaBlt P Hami, https://m.edsoo.ru/7f416194
JKUJKOCTSIMH U Ta3aMH
bu6mmoreka [IOK
4.2
Hlapnetie XKHAKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATMOcCdepHOe TaBIeHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBrE )KUJIKOCTHU U Ta3a HA 7 3 bubmuorexa [JOK
' MOTPYXKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MoHOCTh. JHEprus
bu6nmoreka [JOK
5.1 P 3 1
360Ta H MOWIHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 HpocTIe MeXaHHIMEI > ! https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
. M 4 1
>3 examTAeCkan JHeprit https://m.edsoo.ru/7f416194
Uroro no pazaeny 12
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB 68 12

I10 ITPOTPAMME
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HaumenoBanue pa3uesion Kontpoabusie | TIpakTaeckue (undposbie)
n/m | W TeM MPOrpamMMbl Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. TermuioBble siBieHUs
L1 CrtpoeHue u CBOMCTBA 7 bubnuorexa [JOK
' BeleCcTBa https://m.edsoo.ru/7f4181ce
bu6morexa [JOK
1.2 T 21 1 5
CIDIOBHIE HPOHCCChE https://m.edsoo.ru/7f4181ce
Nroro no pazaeny 28
Pa3nes 2. DiiekTpH4ecKHe M MATHUTHBIE SIBJICHHSA
. ?J‘I@KTpI/I‘ICCKI/Ie 3apsibl. i 1 BuGorexa LIOK
' ameeHHvb 10 Tea X https://m.edsoo.ru/7f4181ce
B3aMMOJICIICTBHE
[TocrossHABII bu6mmoreka [JOK
2.2 . 20 1 7
AIIEKTPUIECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [HOK
2.3 M 6 1 1.5
ATHITHBIC ABICHI https://m.edsoo.ru/7f4181ce
54 DJIeKTpOMarHuTHast 4 bubmuorexa [JOK
' WHTYKIIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO 68 3 145
YACOB I10 [TPOTPAMME '
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoaunuyecTBo 4acoB

DJICKTPOHHBIE
Ne HanmeHoBaHMe pa3ie/ioB Kontponsusre | TIpakTHueckne (uudgposrbie)
n/m | W TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Mexanuveckue siBJICHUSA
11 MexaHu4ecKoe ABUKEHHUE 10 | bu6mmoreka [IOK
' Y CITOCOOBI €T0 OTMCAHUS https://m.edsoo.ru/7t41a4a6
bu6nuoreka [JOK
1.2 B i 2 1
SanvoAcHeTBIe Te 0 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpatieHui https://m.edsoo.ru/7t41a4a6
Hroro no pazneny 40
Pazgea 2. Mexannuyeckue KoJe0aHUs U BOJTHBI
bubnuoreka [JOK
2.1 M 0 7 3
CHAMITICCIHE KOCOaHIA https://m.edsoo.ru/7f41a4a6
9 MexaHn4ecKue BOJIHBI. 2 | 3 but6mmoreka [JOK
' 3ByK https://m.edsoo.ru/7t41a4a6
Hroro no paszneny 15
Paspnen 3. DiieKTpOMarHMTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJTHBI
31 DIEeKTPOMarHuTHOE MOJe U 6 ) bubnmnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Pasgea 4. CBeToBbIe ABJICHUSA

41 3aKOHBI pacpOCTpPaHEHUS 6 ) bubnuorexa [JOK
) cBeTa https://m.edsoo.ru/7f41a4a6
49 JIuH3BI B ONITHYECKHE 6 3 bubnuoreka [JOK
] puOOPHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6enoro ceera 3 ) bubnuoreka [JOK
' B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 5. KBanToBBIE SIBJICHUSA
4
51 ;:ny;csznzlz ora 4 1 but6mmoreka [{IOK
) TOTTOMIERHE CBET https://m.edsoo.ru/7f41a4a6
aTOMOM
bubnuoreka [JOK
2 1
> CTpoene aTomHOro spa 6 https://m.edsoo.ru/7f41a4a6
bubmmorexa [JOK
33 FlacpHbIe peariun 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pasznea 6. [loBTOpUTEIbHO-000011IAK0IMIA MOTYJT
. lc_{)OBeTOszI/Ie u 0(2(;6111611146 . , BuGmorexa LIOK
) YKaHHS K
AeP P https://m.edsoo.ru/7f41a4a6
¢uzuku 3a 7-9 knacc
Uroro mo pazneny 9
OBIIEE KOJIMYECTBO 102 7
YACOB I10 ITPOTPAMME
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