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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMa mo (Qu3MKe Ha YpPOBHE OCHOBHOIO 0OLIEro 0Opa3oBaHUSI COCTaBJICHA Ha
OCHOBE TOJIOXKEHUN W TpeOOBaHWN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOU
oOpasoBarenbHON Tporpammbl, TmpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmmu mnpenojnaBaHus y4eOHOTO
npenmera «Ou3nKa.

Copnepxanue nporpamMMbl 10 (UM3MKE HampaBleHO Ha ()OPMUPOBAHHME €CTECTBEHHO-
HAYYHOH I'paMOTHOCTH OOYYaIOMIMXCS U OPraHM3alUI0 M3y4eHUs (U3UKU Ha JIESTETbHOCTHON
ocHOoBe. B mporpamme mno ¢Qu3Mke Yy4YUTHIBAIOTCS BO3MOXHOCTH Y4eOHOro IpeiMeTa B
peammzanuu  TpeboBannii ®I'OC OOO K 1UIaHUPYEMBIM JIMYHOCTHBIM W METalpeAMETHBIM
pe3yibTataM OOydYeHHs, a TakKe MEXIPEJAMETHbIE CBSI3UM €CTECTBEHHOHAYUHBIX Y4eOHBIX
MIPEAMETOB Ha YPOBHE OCHOBHOI'O O0IIIET0 0Opa30BaHuUs.

[IporpamMa 1o (M3MKe ycTaHABJIMBAeT paclpenieieHrne y4eOHOro mMaTepualia 1o TojaaM
o0ydeHust (1Mo Kjiaccam), TMpenjgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBAaHHYK) Ha JIOTUKE pa3BUTHUS NPEAMETHOTO COJCpXaHUsS U Y4ETEe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.

[Tporpamma o ¢u3uke pazpaboTaHa ¢ HENbI0 OKa3aHUS METOANYECKON MTOMOIIN YIUTEIIO
B CO3aHUU paboyel MPorpaMMBblI 10 y4eOHOMY MTPEIMETY.

dusmka sBISETCS CUCTEMOOOPA3YIOIIUM JJIsi €CTECTBEHHOHAYYHbBIX Y4EOHBIX IPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE INPOILIECCOB U SBJICHHM, N3y4yaeMbIX XHUMUEH,
O6uonoruelt, actTpoHoMHed M (puU3NYecKOl reorpadueil, BHOCUT BKJIJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MperoCcTaBisgeT HaubOosee sCHble O00pas3lbl NMPUMEHEHHs HAy4HOrO MeToja
MO3HAHUs, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OpnHa W3 TMaBHBIX 3a/a4 (pu3Mveckoro oOpa3oBaHHs B CTPYKType oOIIero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U UHTEpeca K HayKe Yy
oOydJaronuxcs.

W3yuenne ¢usmkn Ha 0a30BOM YpOBHE IIpeNIoyiaraeT OBJaJ€HUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSAMH, XapaKTEPUIYIOLUIUMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

HAy4YHO OOBSCHATH SIBIICHUS;

OIICHUBAThH U IOHUMATh OCOOEHHOCTH HAyYHOTO UCCIICIOBAHNS;

MHTEPIPETUPOBATh JAHHBIE U MCIOJIB30BaTh HAYYHBIE JOKA3aTENbCTBA IS MOJTYyYECHUS
BEIBOJIOB.

[lenn wm3yueHuss (U3MKU Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs ONPEAEIECHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepauuu, peaqu3ylOIUX OCHOBHBIE 00I€00pa3oBaTeNbHbIE POrpaMMBbl,
yTBepxkI€HHON pemenneM Kosmermn MunncreperBa nmpocsemenus Poccuiickont ®enepanun
(mportokoia ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu nzyyenus pU3NKH:

npruoOpeTeHne HHTepeca U CTPEMIICHUS 00YJaloLINXCsl K HAYyYHOMY MU3yYEHHIO IPUPOJIBL,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH];

pa3sBUTHE TPEACTABICHUH O HAayyHOM METOJAE TMO3HaHHs W  (opMuUpOBaHHE
HCCIIE0BATEIBCKOIO OTHOLICHUS K OKPYKAIOIIMM SIBJICHUSIM;



dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KAaK pe3yjbTaTa M3y4eHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

¢dbopmupoBaHUEe TPEICTABICHUNA O pONU (U3MKU Il Pa3sBUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHUH O BO3MOXKHBIX chepax Oynymelt npodeccrnoHaATBHON
NEeSITEIbHOCTH, CBS3aHHOW C (DU3UKOHM, IMOArOTOBKA K JalbHEHIIEMYy OOYYECHHUIO B ITOM
HaIlrpaBJICHHUHU.

JlocTikeHne STUX Leleid mporpaMMbl 1O (M3MKE Ha YpPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHus 00ecreunBaeTCs peLICHUEM CIICAYIOLINX 3a4aY:

nproOpeTeHne 3HaHUH O JUCKPETHOM CTPOEHMHU BELIECTBA, O MEXaHUUYECKUX, TEIUIOBBIX,
JIEKTPUUECKUX, MATHUTHBIX U KBAaHTOBBIX SBJICHUIX;

npuoOpeTeHne yMEHUH OmHMchiBaTb M OOBSACHATH  (U3MYECKHUE  SBICHHUS C
UCIIOJIb30BAaHUEM I10JTyYEHHbBIX 3HAHUI;

OCBOEHHE METOJOB pEUIEHMs] MPOCTEHIIMX pPAcUETHBIX 3a7ad C MCIOJIb30BAHUEM
bu3nuecKkux MojeIel, TBOPUECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUM HAOIIOAATh PUPOIHBIE SBJICHUS U BBIIOIHSITH ONBITHI, JAOOPATOPHbIE
paboThI U HKCIIEPUMEHTANIbHBIE UCCIIEI0BAHMSI C UCII0JIb30BAHUEM U3MEPUTENIbHBIX IIPUOOPOB;

OCBOCHHME TIPUEMOB paboOThl ¢ HWHPOpManueil (U3NIECKOTO COACpKaHUs, BKIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIKEHUSAX (DU3MKM, aHAIM3 M KPUTUYECKOE OLIEHUBaHME
uH(popMaLuu;

3HAKOMCTBO €O cepamu Mpo(hecCUOHAIBHON 1eATEIbHOCTH, CBA3aHHBIMU ¢ (QU3UKOMH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKEHUAX (PU3MUECKON HAYKH.

Ha uzydenue ¢pusuku (0a30BbIid ypOBEHB) HA YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus
oTBOoAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Hefien0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HefIeni0).

[Tpennaraemslii B mporpaMme o (pu3nKe nepedeHb J1abopaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapakTep, Y4UTeNb JAejaeT BbIOOp MpoBelIeHHs J1a00paTOpHBIX pPabOT H
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOIO 3K3aMeHa Mo (hU3HKe.

COILEPKAHUE OBYYEHUSA
7 KUIIACC
Pazgen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.

®usnka — Hayka o npupoze. SABnenus npupoasl. OU3NUeCKHe SBICHHS: MEXaHUUYECKHE,
TEIJIOBBIE, IIEKTPUUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. 3Mepenue ¢uznueckux BeauuuH. DPusznyeckue MpUOOPHI.
ITorpemnocTs u3MepeHuil. MexnyHapoiHas CUCTeMa €IUHHII.

Kak ¢u3mka u npyrue ecTeCTBEHHBbIE HAyKH H3YYarOT MpHUpoAy. EcTecTBeHHOHAay4HBIN
METO/ TO3HAHUsS: HAOIIO/IeHWe, TOCTAHOBKA HAYYHOTO BOMNPOCA, BBIABMIKEHUE THUIIOTE3,
DKCIIEPUMEHT 0 TMPOBEpKE THUMOTe3, OOBsSCHEHHEe HalmogaemMoro spieHus. OmnucaHue
(UBUYECKUX SIBJICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHn4ecKue, TEIUIOBbIE, AIEKTPUIECKIE, MATHUTHBIE, CBETOBBIE SIBICHUS.



2. Owuzuyeckue MpuOOpPHl U MpoLEeAypa MPSAMBIX M3MEPEHHUH aHAJOTOBBIM U LHU(POBHIM
puoopoOMm.

Jlabopamopnwvie padbomot u onvimeul.

OnpezneneHue LEHbI EJIEHUS Kalbl U3MEPUTEIBHOIO puodopa.

W3mepeHnne pacCcTOsTHU.

N3mepenue 06bEMa KUAKOCTH U TBEPAOIO Tea.

Onpenenenue pasMepoOB MabIX TEN.

W3mepenue temnepaTypsl IpU IIOMOLIM JKUAKOCTHOIO TEpMOMETpa U JlaT4MKa
TEMIIEPATYPBHL.

6. IlpoBemenue wucciegOBaHUS MO TPOBEPKE THUIOTE3bl: JAJBHOCTh TOJETA MIApHKa,
MYLIIEHHOTO0 FOPU30HTAJIBHO, TEM OO0JIbIIE, YeM OO0JIbIIE BHICOTA ITyCKa.
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Pasznea 2. [lepBoHayaibHbIe CBeJIeHUA 0 CTPOEHUHU BeleCTBA.

CTpOGHI/IC BCIICCTBA: ATOMBI H MOJICKYJIbI, HUX Pa3MCPHI. OHBITLI, JOKa3bIBAOIINEC
JAUCKPETHOC CTPOCHUC BCUICCTBA.

JBwxenue dactuil BemiecTBa. CBA3b CKOPOCTH JIBHXKCHHSI YacTHI[ C TEMIEPaTypoOi.
BbpoyHoBckoe nBmxkeHue, auddys3us. B3zanMopelicTBHe 4YACTHI[ BEIIECTBA: MPHUTSDKCHUE U
OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSI  BEIECTBA: CTPOEHUE Ta30B, IKUAKOCTEH UM TBEPIBIX
(kpuctainyeckux) Teia. B3auMocBs3b MeEXJy CBONCTBAMHM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJICKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBL.

Hemoncmpayuu.

1. HabGmroneHne 6poyHOBCKOTO JIBUYKEHUSI.

2. HaGmonenue nuddysuun.
3. HaOmioneHue sBiIeHHM, OOBSICHSIOMIUXCS MPHUTSHKEHUEM WU OTTATKWBAHUEM YaCTHII
BEIIIECTBA.

Jlabopamopnuvie padbomut u onvimol.

1. Omenka quaMeTpa aToMa METOJIOM PAZIOB (C HcToib3oBaHUEM (oTorpaduii).
2. OmbITH IO HAOMIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CHUIT MOJIEKYJISIPHOTO TPUTSKEHHUSL.

Paszgea 3. /[BuskeHue U B3aUMO/eiiCTBHE TeJl.

Mexannueckoe JBUKeHUE. PaBHOMepHOe W HepaBHOMepHoe nBHkKeHHE. (CKOpOCTb.
Cpenssisi CKOpOCTh IPU HEPABHOMEPHOM JIBMKEHUU. Pacy€T myTH U BpeMEHM ABUKECHHUS.

SlBnenne wHepuuM. 3aKOH HHEPIUU. B3anmoaeicTBHe Ten Kak MpPUYWHA W3MEHEHHS
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cwia Kak XapakTepUCTHKa B3auMozeiucTBus Ten. Cuna ymnpyroctd M 3akoH ['yka.
W3mepeHune cuiibl ¢ MOMOUIbIO TUHAMOMETpa. SIBieHue TAroteHus W cuia Tspkectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec Tema. HeBecomocTh. CnokeHue cuil, HaIpaBJIEHHBIX I10
oaHoil mpsiMoi. PaBHopaelcTByromas cuil. Cuna TpeHusi. TpeHHue CKOIbXKEHUS U TPEHUE MOKOA.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.



Habnronenune MexaHMYECKOTO IBYIKEHUS Tela.

N3MepeHnne cKopoCcTH MPSMOITMHEUHOTO ABUKEHHUS.
HaGmronenue sSiBJICHUSI HHEPITUH.

Hab6nronenne n3sMeHeHus1 CKOPOCTH TTPU B3aMMOJICHCTBHUH TEJl.
CpaBHeHHME Macc MO B3aUMOJICIHCTBUIO TEJl.

Ciio)keHue CuJl, HalpaBJICHHBIX 1O OJTHOU MPSIMOIA.

o UM wnNE

Jlabopamopnwvie padbomot u onvimeol.

1. OmnpezneneHue CKOPOCTH PABHOMEPHOIO JBMKEHHS (IIapuka B JKMJIKOCTH, MOJEIH
AJIEKTPUYECKOr0 aBTOMOOMIIS U TaK Jajee).

2. OmpeneneHue cpeHed CKOPOCTH CKOJbKEHMS Opycka HIM IIapUKa 110 HAKJIOHHOW
IJIOCKOCTH.

3. Ompenenenue NIO0THOCTH TBEPIOTO TEIA.

4. OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTseHUs (IedopMaluu) HPYKUHBI OT
IIPUIIOKEHHOMN CUJIBI.

5. OmnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBKEHHUS OT Beca Tela U
XapakTepa COIPHUKACAIOIINXCS IOBEPXHOCTEN.

Pa3nen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

Hasnenue. CiocoObl yMEHBIIICHUS M YBEJIMUCHUS aBiieHus. J{aBieHue raza. 3aBUCUMOCTD
JaBjeHUs ra3a oT 00béMma, Temnepatypsl. [lepenaua napnenust TBEPABIMU TEAMH, KUAKOCTIMU
u razamu. 3akoH I[lackans. [TneBmMarnueckue mMamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
ryounsl.  ['mippocratmueckuii  mapagokc. CooOmarommecst cocyabl. ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emsn u armocdepHoe AaBieHue. [IpUUMHBI CYIIECTBOBAHUS BO3IYIIHOMN
o6omoukn 3emnu. OnbiTr Toppuyennu. M3mepenue aTtmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHUS OT BBICOTHI HaJd ypoBHeM Mops. [Ipubopsl M1t u3MepeHUs
aTMOC(EpHOTO JTaBJICHHUS.

JelicTBHE )XUJIKOCTH M Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTankuBaromas (apXumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpavyuu.

3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPaTyphl.

[lepenaya naBiaeHuUs: KUIKOCTHIO U Fa30M.

Coo06maroniuecs: CoCy/sbl.

I'mppaBnuyeckuit mpecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHUS.

3aBUCHMOCTh BBITAIKUBAIOIICH CHIIBI OT 00BhEMa MOTPYKEHHOMN YacTH Tela U IMIIOTHOCTH
JKUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue mmaBaHMsS TEN: TUTABAaHUE WM TIOTPY)KCHHE TET B 3aBUCHMOCTH  OT
COOTHOIIICHUS IJIOTHOCTEH TejIa U KUAKOCTH.
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Jlabopamopuvie pabomul u onvimol.

1. HccnemoBaHue 3aBUCMMOCTH Beca Tella B BOoAe OT 00bEMa MOTpYKEHHON B KHIKOCTh
YacTH TeJja.

2. OmpezneneHue BBITAIKUBAIOIIEH CHIIBI, JCHCTBYIOLIEH Ha TeNo, NOTPyXEHHOE B
KHIKOCTD.

3. IlpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOLIEH CHUJIbI, IEMCTBYIOIIEH HA TEJIO B KUIAKOCTH,
OT MACCHI Tela.



4. OnpITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CWIIBI, JECHCTBYIOIIEH Ha
TEJIO B JKUIKOCTH, OT 00bEMa MOTPYXKEHHON B KMJKOCTh YacTH Tejla U OT IUIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBaHue apeomeTrpa WIM KOHCTPYHPOBAaHME JIOAKHM U OIpEAcIeHuEe €€
IPYy30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MoHOCTB. JHeEprusi.

Mexanuueckast padota. MOIIHOCTb.

ITpocTheie MexaHU3MBI: phluar, OJIOK, HAaKJIOHHAs IJI0CKOCTh. [IpaBuiio paBHOBecHUs pblyara.
[IpumeHeHne mpaBuUia paBHOBECHS pbluara K OJIOKy. «3oioToe mpaBmio» MmexaHuku. KIIJ]

IMPOCTBIX MEXaHU3MOB. HpOCTI)Ie MCEXaHU3MBbI B 6BITy U TEXHHKC.

Mexannueckas 3Heprusi. Kunernueckas u noreHuuaibHas sHeprus. [Ipespaienue oqHoro
BUJIa MEXaHUYECKOW SHEPIUH B IpYroi. 3aKOH COXPaHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepbl MPOCTHIX MEXaHU3MOB.
Jlabopamopnwsie pabomot u onvimel.

1. Ompenenenrie pabOThl CUJIBI TPEHHS] TPU PABHOMEPHOM JABI)KEHMHM Tela IO
TOPU30HTAILHOM MOBEPXHOCTH.

2. HccnenoBaHue yCla0BUM paBHOBECHS pblyara.
3. UMsmepenue KIIJI HakIOHHOM MJIOCKOCTH.
4. H3yueHune 3aKOHA COXPaHEHUS MEXaHUYECKON YHEPTUU.
5.
8 KUIACC

Pa3gen 6. TensioBbIe IBJICHUA.

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-KMHETUYECKOH TEOpUHU CTpoeHMs BemiecTBa. Macca
U pa3sMepbl aToMOB M MoJeKyJl. OnbITbl, NOATBEPKIAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHUH.

Mogenu TBEPAOTO, KUIAKOTO M ra3000pa3HOr0 COCTOSIHUM BeliecTBa. Kpucrammaeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH M TBEPABIX TENl HA OCHOBE TOJIOKEHUHN
MOJIGKYJ'ISIpHO-KI/IHeTI/I‘—IeCKOﬁ TCOpHHU. CmaunBaHUE W KalmWJIJIAPHBIC SABJICHUSA. TermoBoe
pacUIMpeHne U CKaTue.

TeMHepaTypa. CBs3b TEMIICPATYpPbl CO CKOPOCTBIO TCIUIOBOT'O ABHXXCHUA YACTHUIIL.
BHYTpeHHﬂSI OHECPIuUs. CnocoObl  M3MEHEHHS BHYTpCHHCﬁ SHEpruu: TCIuionepcaaua U
COBCPUICHUEC pa6OTBI. BI/I)II)I TEILIoNEpCaaqYn: TCIJIOMPOBOJHOCTE, KOHBCKIW A, U3JTYUCHUC.

KonuuecTBo TemnoTel. YiaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH M TEeIioBOe
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lnaBneHue M OTBepJeBaHUE KPUCTATMYECKHUX
BEIIECTB. YeNbHas TemioTa MaBieHus. [lapooOpa3oBanume u KoHueHcanus. Vcmapenue.
Kunenue. YnaenbHas Temnora mapooOpa3oBaHHs. 3aBUCUMOCTh TeMIEpaTypbl KUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

Brnaxxnocts Bo3myxa.

3H€pI‘I/I5I TOILJIHUBA. yIIeHI:HaSI TCIIJIOTA CTOpaHUs.



[Tpuntuner pabotel TeroBeix apurarenedt KIIJ[ TemmoBoro aBuratens.

JIBUTATEIH ¥ 3aIUTa OKPY>KAIOIIEH CpeIbl.

3aKOH COXpaHEeHHsI U MPEBPALICHHS PHEPTUU B TEIUIOBBIX Mpoleccax.

Hemoncmpavyuu.

Habmronenne 6poyHOBCKOTO JIBHIKEHUSI.

Hab6mronenue nuddys3un.

HaGroieHune SIBICHUI CMauyMBaHUS M KAMJUIAPHBIX SBJICHUH.
HaOGnroieHre TerioBoro pacuimpeHust Tel.

[TpaBuiia u3MepeHHs TEMIIEPATYPHI.

Buael Ternonepenayu.

OxJaxieHue Ipyu COBEPLICHUH PaOOTHI.

HarpeBanue npu coBepiieHUN pabOThl BHEIIHUMH CHUIIaMHU.
. CpaBHEHHE TEIUIOEMKOCTEN pa3IMUHbIX BEIIECTB.
. Habnronenue kunenus.
. HaGnronenue noctossHCTBA TeMIIEpaTypbl IPHU IJIaBJIECHUU.
. Mopenu TEeIIoBBIX ABUraTele.
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Jlabopamopnwsie pabomot u onvimel.

OnbITh IO OOHAPYKEHHIO EHCTBUS CHII MOJIEKYJISIPHOTO MIPUTSKEHUS.
OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.

Ornipezenenne 1aBieHUs BO3AyXa B OAJJIOHE IINPUIIA.

arwnh e

Harp€BaHusd UKW OXJIAXKICHUA.

TenoBwie

H3menenue JaBJICHUA Ia3a IPpH USMCHCHUUA 00BEMa U Harp€BaHUU WU OXJIAXXICHHHU.

OMBITE IO Ha6J'IIO,Z[CHI/IIO TCIIOBOI'O paClIMpPCHUA I'a30B, )I(I/I,I[KOCTeﬁ u TBépI[bIX TCII.

OHBITLI, ACMOHCTpUPYIOIIUE 3aBUCUMOCTb [JaBJICHHUA BO3AyXa OT C€ro 00béMa u

6. HpOBepKa TUIIOTE3bl JUHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA KHUIKOCTHU B

TEPMOMETPUUECKOU TPYyOKE OT TeMIlepaTyphl.

7. HaOmoneHue M3MeHEHUs BHYTPEHHEH SHEpruM Tejla B pe3yibTaTe TEIUIoNepelauyd U

paboThl BHEIITHUX CHII.

8. MHccrnenoBanue sBIeHHs TEINIOOOMEHA MPU CMEIIMBAHUYU XOJIOJHON U ropsiueii BOJbI.
9. OmpeneneHne KOJUYECTBA TEIIOThI, HOIYYEHHOIO0 BOJON MPU TEIUNIOOOMEHE C HAarpeThIM

METAJUIMYECKUM L[IUJIMHIPOM.

10. OmpeneneHue yAeabHON TEMI0EMKOCTH BEIIECTBA.
11. HMccnenoBanue mpouecca uernapeHus.

12. OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3AyXa.
13. OnpeneneHue yeabHON TEIUIOTHI MIaBJICHUS JIbJA.

Pa3nes 7. JinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

Onektpusarus Ten. J[Ba poja 3yeKTpuuecKux 3apsioB. B3auMopeicTBhe 3apsHKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTb CHJIBI B3aUMOJEHCTBUS 3apsDKEHHBIX TET OT BEITUYUHBI

3aps70B U PACCTOSTHUS MKy TEIaMH).

Onekrpuueckoe nojie. Hanpsok€HHOCTh anekTpudeckoro noss. [IpuHmun cynepno3unuu

AIIEKTPUYECKHUX IoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudecKux 3apsiioB. DJIEMEHTAPHBIA 3JeKTpuueckuid 3apsig. CTpoeHue

aToMma. HpOBOI[HI/IKI/I " JUDJICKTPUKHU. 3akoH COXPAHCHUSA SJICKTPUICCKOI0 3apsaa.



DJIEKTPUYECKUH TOK. YCIOBHS CYHIECTBOBAHMUS DJIEKTPUYECKOrO0 TOKa. MCTOYHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS AJIEKTPUYECKOTO0 TOKa (TEMJIOBOE, XHMHUYECKOE, MAarHUTHOE).
DNIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onekrpuueckasd wnenb. Cuiia Toka. OJnekTpuuyeckoe HampsbkeHue. ConpoTHBIEHUE
NPOBOJHUKA. YJENbHOE CONPOTHBIEHHE BemlecTBa. 3akoH Oma Ui ydacTKa IEHH.
ITocnenoBaresbHOE U MapalIENbHOE COSIUHEHUE ITPOBOJHUKOB.

Pabota u MomHOCTh 31€KTpUYeCKOro Toka. 3akoH /[xoyns—Jlenuna. JnekTpuyueckue Lenu
U TOTPEOHUTENHN IEKTPUIECKOM SHEprun B ObITy. KopoTKoe 3ambIkaHue.

IlocTossHHBIE MarHuTHL.. B3amMoaelcTBHE ITOCTOSHHBIX MAarHUTOB. MAarHuTHOE IOJe.
MaruutHoe noJie 3eMJId U €ro 3HadYeHue 1S )ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE moJie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIEKTPOMarHuToB B TEXHHUKE. J[efCTBME MAarHUTHOTO MOJIA
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBHUIaTellb TMOCTOSHHOIO ToOKa. lcnonab3oBaHue
AJIEKTPOJIBUraTEsICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpitel  ®apanes. SBiaeHue anekrpomarHuTHoW  uHAyKuuu. [lpaBuno  Jlenna.
OnextporeHeparop. CrocoObl MMOJYyYEHHsI 3JIEKTPUUECKOM HHEpruu. OIJEKTPOCTAHLUHU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa pona aieKTpUUECKUX 3apsIoB U B3aUMOJIECHCTBUE 3aPSHKEHHBIX TEIL.
YCTpOUCTBO U JIEUCTBUE IEKTPOCKOMNA.
DneKTpocTaTUuecKas HHIYKIMSL.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.
[IpOBOTHUKY W TUBTEKTPUKH.
MopaenupoBaHHue CUIOBBIX JUHUN 3JIEKTPUYECKOTO MOJIA.
N cTOoYHNKN TOCTOSSHHOTO TOKA.
JlelcTBUSA 2IIEKTPUYECKOTO TOKA.
. DJEKTPUYECKUN TOK B KUJIKOCTH.
. 1'a30Bb11 paspsn.
. I3Mepenune cuibl TOKa aMIIepMETPOM.
. I3mepenue 21eKTpuiecKoro HapsyKEHUs! BOJIbTMETPOM.
. Peocrar u Marasus conpoTuBiIeHU.
. B3aumojencTBre NOCTOSHHBIX MATHUTOB.
. MoaennpoBaHue HEBO3MOKHOCTH Pa3eiI€HU IMOJOCOB MAarHUTA.
. MoaenupoBaHue MarHUTHBIX IOJIEH MOCTOSHHBIX MarHUTOB.
. OmeIT Dpcrena.
. MaraurtHoe nose Toka. DIeKTPOMarHur.
. JleficTBHE MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.
. DJEeKTPOIBUTATEb MOCTOSIHHOTO TOKA.
. UccnenoBanue sIBICHUS 3IEKTPOMArHUTHON UHIYKIIHMH.
. OnbiTel @apanes.
. 3aBUCHUMOCTH HaIPaBJICHUSI MHIYKIIMOHHOTO TOKA OT YCJIOBUW €r0 BOSHUKHOBEHUS.
. DJEeKTpOoreHepaTop MOCTOSIHHOTO TOKa.

©oNo TN E
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Jlabopamopuvie pabomul u onvimel.

OIIBITHI IO Ha6J'IIO)IeHI/IIO QJICKTPHU3alluU TCII I/IH)IYKHHeﬁ " Ipr COITPUKOCHOBCHWH.
I/ICCJ'IGI[OBaHI/Ie HeﬁCTBHH QJICKTPHUYCCKOIO I10JIA Ha ITPOBOAHUKHA U JUBJICKTPUKH.
CoOopka u mpoBepKa pabOThI AMEKTPUIECKOH I MOCTOSHHOTO TOKA.

W3mepeHne U peryaupoBaHue CUIIbI TOKA.

M3mepeHue u peryImpoBaHue HAMTPSKESHHUS.

g



6. HMccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIECHUS
pe3ucTOpa U HANPSKEHUS HAa PE3UCTOPE.

7. OmbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUECKOIO CONPOTUBIICHUS TPOBOJHUKA
OT €ro JJIMHBI, IUIOIIA/IA TONEPEYHOI0 CEYEHUS U MaTepHaa.

8. IlpoBepka mpaBumia CI0KEHUS HANPSHKEHUH IPU MOCIEI0BATEIbHOM COECIMHEHUH JBYX
PE3UCTOPOB.

9. IIposepka nmpaBuiia Ui CUIJIbI TOKA TP MapAIUICIIBHOM COEAMHEHUHU PE3UCTOPOB.

10. Ompenenenuie pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3ucTop.

11. OmpeneneHre MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.

12. WccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HIYILETO Yepe3 JIAMIIOUKYy, OT HalpsDKEHHUS Ha
HEH.

13. Onpenenenue KIIJ[ narpeBarens.

14. UccnenoBaHue MAarHUTHOTO B3aMMOJIEHCTBUS OCTOSIHHBIX MarHUTOB.

15. 3yyeHre MAarHUTHOTO TIOJIA IIOCTOSHHBIX MAarHUTOB NpU HUX OOBEIAWHEHUU U
pa3eIeHun.

16. MccrnenoBanue qeMCTBUS SJEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTb CHJIbI B3aUMOJIEHCTBUS KaTYLIKU C TOKOM U
MarHuTa OT CUJIbl TOKA U HaIPaBJIEHUS TOKA B KaTYIIKeE.

18. N3yuyeHue neiicTBUS MarHUTHOTO T10JIsI HA IPOBOJAHUK C TOKOM.

19. KoHcTpyupoBanue 1 u3yueHue paboThl AIEKTPOABUTATEINS.

20. 3mepenne KIIJI anekTpoaBuraTelbHOW YCTAaHOBKH.

21. OnbITEl IO MCCIENOBAHUIO SBJICHUS AJIEKTPOMATHUTHOW WHIYKLIMH: MCCIEIOBAaHUE
M3MEHEHUH 3HAYEeHMsI U HAIPaBJIEHUS MHAYKIIMOHHOIO TOKa.

9 KIIACC
Pa3zgen 8. Mexannueckue siBJICHHUA.

MexaHu4ecKoe ABHKECHUE. MaTepI/IaJ'IBHa}I touka. Cucrema orcuéra. OTHOCHTEIBHOCTD
MCXaHUYCCKOIo JOBHKCHUA. PaBHOMepHOC HpHMOHHHeﬁHOC JABWKCHUC. HepaBHOMepHoe
HpHMOJ'[I/IHel\/'IHOG JBHXKXCHUC. Cpez[Hsm U MIHOBCHHAsA CKOPOCTb TCJjia IMPHU HCPABHOMCPHOM
JBHUXXCHUH.

VYckopenue. PaBHoyckopeHHOE mpsiMmoninHeiiHoe aBkeHne. CBoboaHoe maaeHue. OnbIThl
Tlamunes.

PaBHomepHOe nBmkeHUe 1o okpyxkHocTH. [lepuon u uvacrota oOpamenus. JIunelnas u
yIJioBast CKOpocTu. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

Ilepsbiit 3akoH Herorona. Bropoit 3akoH Herotona. Tperuit 3akoH Herotona. IIpuHiun
CYNEPIIO3ULUHU CHUIL.

Cuna YIIpYrocCTu. 3aKkoH FyKa Cuna TPCHHUA: CUJIa TPCHUA CKOJIBKCHUSA, CUJIa TPCHHUA
IMOKOs, APYTru€ BUABI TPCHUA.

Cuna TSDKECTH M 3aKOH BCEMHUPHOIO TATOTEHMs. YCKOpEHHE CBOOOJHOTO MaJIeHusl.
[Bmwxenne mnaner Bokpyr Connna. IlepBas kocmmueckas ckopoctb. HeeecomocTs u
NEPETPY3KHU.

PaBHOBecue MaTepuanbHO TOYKU. AOGCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEpAOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec tena. M3meHenue ummynbca. MMmynbc cuiibl. 3aKOH COXPAaHEHUS MUMITYJIbCA.
PeaktuBHOE NBHXKEHUE.



Mexanndeckas pabota U MomHOCTh. Pabora cui TspkecTH, ynpyroctd, TpeHus. CBs3b

sHepruu U pabotsl. IloTeHuManbHas SHEprusi Tena, MOJHATOrO HaJ IMOBEPXHOCTBIO 3EMIIH.
IToreHunanbHas SHEPrUs cxartoi npyxuHel. Kunernueckas sneprus. TeopeMa 0 KUHETUUECKOM
SHEpPruu. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPIUH.

Hemoncmpayuu.

1. HabumroneHne MEXaHUYECKOTO JIBUYKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

2. CpaBHEHME IIyT€l M TPACKTOPUM IBHKEHHS OJHOTO M TOIO K€ TeJa OTHOCUTEIBHO
Pa3HBIX TEJl OTCUETA.

3. H3mepeHue CKOPOCTH M YCKOPEHUS IPSIMOJIMHENHOIO ABUKECHHUS.

4. HccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBUYKEHUS.

5. Habmronenue ABUKEHMS Tella M0 OKPYKHOCTH.

6. HaOmroneHne MexaHWYECKUX SIBJICHUH, MIPOUCXOIAIINX B cucteme orcuéra «Tenexkar»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOuHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOpPEHUS TeJla OT MacChl Tea U ACHCTBYIOLIEH Ha HET'O CUJIBL.

8. HabmroneHue paBeHCTBa CUII IPU B3aUMOJCHCTBUY TeIl.

9. l3MeHeHue Beca Tena pU YCKOPEHHOM JIBUYKEHUU.

10. Ilepenaya umiynbca Mpu B3aUMOJEHCTBUN TEIL.

11. [IpeoGpa3oBaHusl SHEPTUU IPU B3aUMOJECHCTBUU TEl.

12. CoxpaHeHHUE UMITYJIbCa IIPU HEYIIPYTOM B3aUMOAECHCTBHUH.

13. CoxpaHeHue UMILyjbca Ipu abCONIOTHO YIIPYroM B3aUMOJICHCTBUU.

14. HaOnroieHue peakTUBHOI'O IBUKEHUS.

15. CoxpaHeHue MEXaHUYECKOW SHEPTUH MPU CBOOOIHOM I1a/ICHUU.

16. CoxpaHeHHE MEXaHNYECKOW SHEPTUH NP ABM)KEHUU TeJIa 0[] AICHCTBUEM IIPYKUHBI.

Jlabopamopuvie padomol u onvimel.

oo

10.

11.

KoHcTpynpoBanue TpakTa s pa3roHa M JAIbHEWIIEro PaBHOMEPHOTO JBHKEHUS
IIApUKA WUIH TEJIEKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJBXKEHHMs Opycka WM JBMXKEHHUS IIapuKa IO
HAKJIOHHOM INIOCKOCTH.

OnpeneneHue YCKOpEHHs Tejla IpPU PABHOYCKOPEHHOM JIBJKEHUU IO HaKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHM IPH PAaBHOYCKOPEHHOM JIBM)KEHUU 0€3
Ha4yaJIbHOU CKOPOCTH.

[TpoBepka rumoTe3bl: eciiu IpU PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HaualbHOW CKOPOCTH
IIyTH OTHOCSTCS KaK Psii HEYETHBIX YUCEIN, TO COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHHU
OJINHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHMSI CKOJIBKEHUS OT CHJIbl HOPMAaJbHOTO
JTaBJICHMUSL.

Onpenenenne k03P PUIMEHTA TPEHUS CKOIBKEHHS.

Ornpenenenne )KECTKOCTH MPYKUHBI.

Omnpenenenue pabOThl CHJIBI TPEHUS TPH PABHOMEPHOM JIBMJKEHHUH Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.

Omnpenenenue pabOTHI CHIIBI YOPYTOCTH MpH TOAbEME TIpy3a C HCIOJIb30BaHUEM
HEMOJIBUYKHOTO U MOJBUYKHOTO OJIOKOB.

W3y4eHne 3aK0Ha COXpaHEHUsI SHEPTUU.

Pa3zgen 9. Mexannuyeckue KoJe0aHuA U BOJHEI.

Koneb6arenbHoe nBrkenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWI: TEpPHOJ, 4YacToTa,
aMIuTyna. MareMatudecKuil M NPYKUHHBIM  MasTHUKYU. lIpeBpamieHue sHeprum Ipu
K0J1e0aTeNbHOM JIBUKEHUU.



3aryxartomue Kojebanus. BeiHy)kneHHble koseOanus. Pe3onanc. MexaHW4YecKue BOJIHBI.
CBolicTBa MexaHM4YecKuX BOJIH. [IpogosibHbIE U TTONIEpEYHbIE BOJIHBL. J[JIiHA BOJHBI U CKOPOCTH
e€ pacrpocTpaHeHus. MexaHn4eCcKue BOJIHBI B TBEPIOM Telle, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.
Hemoncmpayuu.

Habmionenue xonebanuii Tex moJ1 AEUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaOnroneHnue BbIHYX/IEHHBIX KoJeOaHHii U pe30HaHca.

Pacrnipoctpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENH).

HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

o gk whE

Jlabopamopuvie pabomsl u onvimol.

1. OrmpeneneHue YacTOThl U IEpUoa KOJeOaHU MaTEMaTUYECKOTI0 MasiTHUKA.

Omnpenenenne 4acToThl U Ieproia KoieOaHui Npy>KUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBHCHMOCTH IepHOJa KoJeOaHWN MOJBEUICHHOIO0 K HUTH TIpy3a OT
JUIMHBI HUTH.

4. WccrnenoBaHue 3aBUCUMOCTU IepHOJA KOJI€OAHUN MPYKHMHHOTO MasTHHKA OT MAacChl

rpysa.
5. IIpoBepka HE3aBHCHMOCTH IEepHOa KOjeOaHHid rpy3a, MOABEIICHHOTO K HUTH, OT MacChl

rpysa.

6. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb IE€PHO/Ia KOJIeOaHUH MPYKUHHOI'O MasiTHUKA
OT MaccChl I'py3a U )KECTKOCTHU MPYKUHBI.

7. W3mepeHue yckopeHHs! CBOOOAHOTO MaJCHHUS.

no

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE IOJIe. DJEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BOJH. [IIkaa 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJII COTOBOM
CBSI3U.

DneKTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BoHOBbIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBo#cTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOMICTBA CBETA.

Jlabopamopuvie pabomul u onvimel.
1. H3ydeHwe CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IMTOMOIIBI0 MOOMIBHOTO TenedoHa.
Pazgea 11. CBeToBbIE sIBJICHUS.

JlyueBasgs Monenb cBera. Mcrounuku csera. IIpsMonuHelHOe pacnpOCTpaHEHHUE CBeTa.
3armenus Connua u JIynel. Otpaxenue cBera. [Tnockoe 3epkano. 3aKkoH OTpaKeHUs CBETA.

[penomienue cBeTa. 3aKOH TpeoMIICHUs cBeTa. [loIHOe BHYTpEHHEE OTpa)KCHUE CBETA.
Hcnions3oBaHue noOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xon nydeir B smH3e. Onrtuyeckas cucrema (oToamnmapara, MHKPOCKOINA H
Teneckona. I'na3 kak ontudeckas cucrema. biim3opykocTs U 1aabHO30PKOCTb.



Paznoxenune 6enoro ceera B criekTp. OnbiTel HptoToHA. ClioKeHHE CIIEKTPATBHBIX 1IBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[IpsamonMHENHOE PaCIPOCTPAaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tomryuenue n300pakeHUli B TUIOCKOM, BOTHYTOM H BBITTYKIJIOM 3€pKaJiax.
[Ipenomnenue cera.

OnrTuyeckuii CBETOBO/I.

Xon JIy4eit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Toryuenue n300pakeHU C TOMOILBIO JIUH3.

. IIpunnun neiictBus ¢oroanmnapara, MUKPOCKOTA U TEIECKOIIA.
10. Mopensb riasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. TlonydeHue 6enoro cBera MpH CI0KEHUU CBETa Pa3HBIX I[BETOB.

© oo N ok wDdhE

Jlabopamopnwvie pabomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPaXXEHUsSI CBETOBOTI'O JIyda OT yIJjla MaJeHusl.
W3ydeHne XxapakTepuCcTUK H300pakeHus IpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCUMOCTH YIJla IPEJIOMJICHUS CBETOBOTO Jiyda OT yrja MaJeHus Ha
TPaHULIE «BO3IYX—CTEKIIO».

[Toryuenue n300pakeHUIA C TTIOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTNH3HI.

OnBITHI MO Pa3JI0KEHNUIO OEJI0ro CBETa B CIIEKTP.

OneITEl TIO BOCHPHUATHIO I[BETA MPEIMETOB MpPU UX HAOIIOJEHUM 4Yepe3 IIBETOBBIC
(GUIBTPBIL.
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Pa3zgen 12. KBanToBbIE ABJICHUS.

OneiTel Pesepdopaa u mmanerapHas Mmoaens atoMa. Mogens atoma bopa. Ucnyckanue u
IOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PamuoaktuBHOCTE. Anbda, OeTa- u ramma-uziaydeHus. CTpoeHHE aTOMHOTO sJipa.
Hyknonnass moxens atomHoro sapa. M3orombl. PanuoaktuBHble mnpeBpamieHus. llepuon
MOJIypacnaaa aTOMHBIX sIJIEp.

SnepHble peaknu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO U MAaCCOBOTO YMCEN. JHEPrusl CBSI3HU
aToMHBIX sifep. CBs3p maccel UM dHepruu. Peaknuu cuHte3a u AeneHus anep. VcrouHuku
sHeprun ConHua u 3BE3A. SnmepHas sHepreTuka. J[eMCTBHS paguOaKTUBHBIX H3IYyYECHH Ha
JKUBBIE OPTraHU3MBI.

Hemoncmpayuu.

CHexTpsl U3JIy4eHHS U TOTJIONIEHHUS.

CrexTpsl pa3IuYHbIX Ta30B.

CnekTp Bogopoaa.

Habmronenue TpekoB B kamepe BuibcoHa.

PaboTa cuérunka HOHM3HPYIONTUX U3TyUECHUH.

Perucrpanus nsirydeHus IpUpOAHBIX MUHEPAIOB U IIPOYKTOB.

SIS

Jlabopamopuvie pabomul u onvimel.



1. HabmiomeHue CIIONIHBIX U JIMHEWYATHIX CHEKTPOB M3ITYyYCHHUS.

2. HccnenmoBaHWe TPEKOB: H3MEPEHHME HHEPTrHUM YaCTHIBI IO TOPMO3HOMY NyTH (IO
¢dororpadusm).

3. M3mepenne paanoakTHBHOTO (OHA.

IHoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpHTENBPHO-0000IAalOMK ~ MOIY/Nb  NpEJHAa3HAa4eH Ui CHUCTEMaTH3alud U
0000111IeHUsT IPEMETHOTO COJICPKAHMS U OTBITA IEATEILHOCTH, IPHOOPETEHHOTO MPU U3yUCHUN
BCEro Kypca (M3MKH, a TaKXkKe IS TIOATOTOBKA K OCHOBHOMY T'OCYIapCTBEHHOMY PK3aMEHY IO
¢du3uke a5 00yJaroUIMXCsl, BHIOPABIINX STOT YU€OHBIN MpeaMET.

[Ipy w3ydYeHHH [JaHHOTO MOAYJS PEATU3YIOTCS U CHUCTEMATHU3HPYIOTCS  BUJbI
NESTEIIbHOCTH, Ha OCHOBE KOTOPBIX OOecredmBaeTCs JOCTHKEHHE TMPEAMETHBIX U
MeTanpeIMETHBIX IUTAHUPYEMBIX pe3yabTaToOB oOyudeHus, dbopmupyercs
€CTEeCTBEHHOHAy4HAasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIEAOBAHUS SIBJICHUMN
OPUPOABI U TEXHHUKHU, OBJIAJICHUE YMEHUSIMH OOBSICHATh (PU3UYECKHE SBICHHS, HPUMEHSS
MOJIYYCHHBIC 3HAHUS, PEIIaTh 3a/1a4d, B TOM YHCIIE€ KaYeCTBEHHBIC U IKCIIEPUMEHTAJIbHEIE.

[IpuHIMIIATBHO NEATEIBHOCTHBIM XapaKTep JaHHOTO pa3jelia pealn3yercs 3a CYET TOro,
4TO 00y4arolLrecs BhITOJIHAIOT 331aHNUs, B KOTOPBIX UM IpeAIaraeTcs:

Ha OCHOBC IMOJITYYCHHBIX 3HAHUU pacno3HaBaTb U HAYYHO OOBSACHATH (1)H3H“ICCKI/Ie SIBJICHHUA
B OKPYH(aIOIHGﬁ IMpupoaAc u MMOBCEIHEBHOM KHU3HU,

HCIIOJIB30BaTh HAYYHBIC MCTOABI UCCIICAOBAHUSA (I)I/I3I/I‘IGCKI/IX HBHeHHﬁ, B TOM 4YHUCJIC AJIA
IMPOBEPKHU T'UIIOTE3 U MMOJTYUCHUA TCOPCTUICCKUX BBIBOAOB;

00BACHATH HAayY4YHBIC OCHOBBI Hanboyee BaKHBIX I[OCTI/DKCHI/H\/JI COBPECMEHHBIX TCXHOJ’IOFHfI,
HaIpuMmep, MPpakTUICCKOro UCIOJb30BaHUA PA3JIMIHBIX UCTOYHUKOB SHCPIUHW Ha OCHOBC 3dKOHA
MMpeBpalICHNA U COXPaHCHHA BCEX M3BCCTHBIX BUOB OHCPIUH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

W3ydyeHne (uU3MKM Ha YpOBHE OCHOBHOIO 0O0IIero o0pa3oBaHHsS HamNpaBiIeHO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METAMPEIMETHBIX U NPEIMETHBIX 00Pa30BaTEeNbHBIX PE3yIbTATOB.

B pesynpraTe wu3ydeHUs (PUIMKM HA YPOBHE OCHOBHOTO OOMIET0 00pa3oBaHUS Y
obyyaromierocs OyayT chOpMUPOBAHBI CIEAYIONINE TUIYHOCTHBIE PE3YJIbTATHI B YACTH:

1) naTPHOTHYECKOr0 BOCIIUTAHUSA:

—IpOSIBJICHUE HHTEpeca K HCTOPHUM W COBPEMEHHOMY COCTOSIHUKD POCCHUHCKON
¢du3nUecKoil HayKu;

— [IEHHOCTHOE OTHOILIEHHE K TOCTUKEHUSIM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpaskKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

—TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXIEHMHM OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN PU3UKH;

— OCO3HAaHHE BaXHOCTH MOPAJIbHO-3TUYECKUX NPUHIIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3¢cTeTH4YeCKOr0 BOCTIUTAHMS

—BOCTIPUATHE OCTETUYECKMX KayecTB (PU3MYECKOW Hayku: €€ TapMOHHYHOTO
IIOCTPOEHUs, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

—O0CO3HAHME LIEHHOCTH (PM3NYECKON HAyKHU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEUIIEH COCTABIIAIONIEH KYJIbTYPBI,

—pa3BUTHE  HAy4HOH  J10003HATEIBHOCTH, HHTEpeca K  HCCIIEOBATENIbCKOM
JeSATEIbHOCTH;



5) dopmupoBaHusi KyJbTYpPbl 310POBbS U IMOIUOHAJIBLHOIO 0JIATONOJIYYMSI:

— OCO3HaHHE LIEHHOCTH 0€30MacHOro o0pasa >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MUpE, BAXHOCTHU TIPABHJI O€30MMACHOTO MOBECHUS Ha TPAHCIIOPTE, HA IOPOTaX, C AIEKTPUUECKUM
U TEIUIOBBIM 000PYAOBaHHUEM B JOMAIIHUX YCIOBHSIX;

—c(OpPMUPOBAHHOCTh HAaBBIKA PEQIICKCHH, MPU3HAHUE CBOETO IpaBa HA OIIMOKY H
TaKOT0 K€ MpaBa y IPYroro 4eJIoBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

—aKTUBHOE Yy4yaCcTME€ B pEUICHUU TMpPaKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHu3alud, TOpoja, Kpas) TEXHOJOTMYECKOM H  COIMaIbHOM
HANPABICHHOCTH, TPEOYIOIINX B TOM YHCIEe U (PU3NIECKUX 3HAHUMH;

— MHTEpeC K MPaKTUUYECKOMY U3YUYEHHIO Mpodecchil, CBI3aHHBIX ¢ (PU3UKOIA;

7) IKOJIOrH4€eCKOro BOCIIMTAHMS:

— OpUEHTAIMs Ha TpUMEHEHWEe (U3MUYECKUX 3HAHUU I pElIeHUs 3aJad B OOJacTH
OKpYXKarolled Cpelbl, IIIAaHUPOBAHUS MOCTYNKOB M OLEHKH HUX BO3MOXHBIX IMOCIEICTBUM IS
OKpYKarolleu Cpeibl;

— OCO3HaHUE TN00aTbHOrO XapaKkTepa KOJOTHUECKUX MPOOJIeM U MyTeil UX pelIeHUs;

8) ajanTanuu K U3MEHSIOIIHUMCH YCJIOBUAM COLUAIBHON U MPUPOIHOM CPe/Ibl:

—TMOTPEOHOCT, BO B3aUMOJCHCTBUU TMPHU BBHINIOJIHEHUM WCCIEOBAHUNA U TMPOEKTOB
(bu3nYeCcKOil HANIPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

— [OBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JCSITEIbHOCTD;

—TOTPEOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHWM, B TOM YHUCIIe (HOPMYIHPOBATH HJICH,
MOHSITUS, TUIIOTE3bI O PU3NYECKUX 0OBEKTAX U SIBJICHUSAX;

— OCO3HaHUE AePUIMTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001aCTH (DU3HKH;

— IUTAHUPOBAHKE CBOETO PA3BUTHSI B MPUOOPETCHUN HOBBIX (PH3UYECCKUX 3HAHUN;

— CTpeMJICHHE AaHAJM3UPOBaTh U BBIBIATH B3aUMOCBSI3UM MPHUPOABI, OOIIECTBA U
SKOHOMHMKH, B TOM YHKCJIE C UCIOJIB30BaHNEM (HU3UUYECKUX 3HAHHUIA;

—OIIEHKAa CBOUX JCUCTBUU C YYETOM BIIMSHUS HA OKPYXAIOIIYIO CPEay, BO3MOMKHBIX
II100aNBHBIX TOCTEICTBUM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHuss mporpamMmbl 0 (HU3MKE Ha YPOBHE OCHOBHOIO OOLIETO
oOpa3oBaHusi y oOyuvaromerocss OyayT c(hOpMUpPOBaHbI MeTaNpeAMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOILIME TI03HABATEJbHbIE YHHUBEpCaJbHble YyueOHbIE JEHCTBUS, KOMMYHUKATHBHBIE
YHUBEpCaJbHblE YUeOHbIE IeHCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIC YUeOHbIE ICHCTBHUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
ba3oBble 1ornyeckue neiicTBus:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHMUI);

yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PUKAIUK, OCHOBAHMS AJIs1 0000IIeHNs 1
CpaBHEHMUS;

BBISBIISITh 3aKOHOMEPHOCTH W MPOTHBOPEYMS] B paccMaTpUBaeMbIX (pakTax, JaHHBIX U
Ha6J'IIO,ZIeHI/I$IX, OTHOCAIIIUXCA K (1)I/ISI/I‘I€CKI/IM SIBJICHUAM,

BBISBIISATh NPUYUHHO-CIICICTBEHHbIE CBSI3W INPU H3YYEeHUH (U3NYECKUX SIBICHUH H
MponeccoB, A€JaTb BBIBOJbI C UCITOJIB30BAHUEM JCAYKTUBHBIX U MHIYKTHUBHBIX YMOSaKHIO‘IeHI/Iﬁ,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSA3AX (PU3NUECKUX BEIHYUH;

CaMOCTOSITENIbHO BBIOMpaTh croco0 pelieHus: yueOHo pu3nmveckoil 3a1auu (cpaBHEHUE
HECKOJIbKMX BapHaHTOB PEIICHUs, BHIOOp Haubosee MOIXOISAIIEro ¢ y4ETOM CaMOCTOSTEIbHO
BbI/IETICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBareJLCKue AeiCTBHSA.

HCII0JIB30BAaTh BOIIPOCHI KaK I/ICCJ'ICIIOBELTCJ'II)CKI/Iﬁ HHCTPYMCHT IIO3HaHMU,



IPOBOJUTH 110 CAMOCTOSITENIFHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXKHBIM (pr3nuecKuii
9KCIIEPUMEHT, HEOOJIbIIIOE HCCe0BaHNe (PU3UUECKOTO SIBICHUS,

OLICHUBATh HA NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMALHUIO, MOIYYECHHYIO B XOJI€
WCCIIEI0BAHMS I SKCIIEPUMEHTA;

CaMOCTOSITENILHO (pOpMYIIMPOBATH OOOOIIEHHS M BHIBOJIBI IO PE3YJIbTAaTaM MPOBEAEHHOTO
HaOJIO/IEHUS, OTBITA, UCCIICIOBAHNUS;

POTHO3UPOBATh BO3MOXKHOE JajibHEIee pa3BUTHE (PU3MYECKHX MPOIECCOB, a TAKXKe
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Patora ¢ undopmaunmeii:

NPUMEHATh Pa3IMYHBIE METOJbI, MHCTPYMEHTHI M 3allpoChl NPH IOHUCKE M OTOOpe
UH(pOpPMAINY WM JAHHBIX C YYETOM MPEITIOKEHHON Y4eOHOM (hn3nUecKol 3a1auu;

aHAJTM3UPOBaTh, CHCTEMATU3MPOBATH M HHTEPIPETUPOBATH HMH(OPMAIMIO Pa3IMYHBIX
BUJIOB U (OPM TIPE/ICTABIICHNUS;

CaMOCTOSITENIFHO BBIOMpAaTh ONTHUMAIbHYIO (OpMY MpeACTaBlIeHUS HHPOpPMAUU |
WUTIOCTPUPOBATh PeIlaeMble 33/1a4H HECIOKHBIMU CXEMaMH, uarpaMMaMi, HHOU rpadukon u
X KOMOWHAIUSIMHU.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBLIC y‘-leﬁl—[l)le JelcTBUA:

B X0JI¢ OOCYXIeHHUss y4eOHOro Marepuayia, pe3yJbTaTOB JIA0OPATOPHBIX pPabOT
NPOCKTOB 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl W BBICKA3bIBaTh HJICH,
HaIlCJICHHBIC Ha PEIICHUE 3a/1a4H U MMOIepKaHne OJIaroKelaTeIbHOCTH OOIICHUS;

COIIOCTaBJISITh CBOM CYXKJICHHS C CYXICHUSIMH JIPYTMX YYacTHUKOB JIHMAJora,
00HapyXUBaTh Pa3ININE U CXOJCTBO MO3UIHIA;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHBMEHHBIX TEKCTAX;

nyOMMYHO  TPEJACTABISITH  PE3YIbTaThl  BBINIOJHEHHOTO  (PU3WYECKOTO  OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHMUS, IPOEKTA);

MOHWMATh U HCITOJI30BATh MPEUMYIIECTBA KOMAHJHON W WHIUBHIYAJILHOW PabOTHI TpH
pelIeHur KOHKPETHON (PU3NYECKON MPOOIEMBI;

NPUHUMATh TIeJTH  COBMECTHOW JIeATEIhHOCTH, OpPraHW3OBBIBATH JCUCTBHA TIO €&
JTOCTHIKEHUIO: PacIpeeNsiTh PO, 00CYKIaTh MPOLIECCHl U PE3yNbTaThl COBMECTHOH paboThI,
00001aTh MHEHUS HECKOJIBLKUX TIOAEH;

BBIMIOJHATh CBOIO YacTh pabOThI, JOCTHras KaueCTBEHHOTO pe3yibTara IO CBOEMY
HATPABJICHUIO U KOOPJAMHHUPYS CBOU JICUCTBHUS C IPYTUMH WICHAMH KOMAaH/IbI,

OIICHMBATh KaYECTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CAMOCTOSITEILHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

BBISIBIISITH MIPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTYalUsX, TPEOYIOIUX IS PELIeHUs
bu3nYeCKUX 3HAHMIA;

OPUEHTUPOBATbCA B PA3IMYHBIX IOAXO0JAaX INPUHATUSA pEIIeHUN (MHAMBHUIYaAIbHOE,
MPUHITHE PELIEHUs B TPYIIE, MPUHATHE PELICHUH IPYIIO);

CaMOCTOSITENIbHO COCTAaBJIATh AJTOPUTM pelleHus (U3NYECKOM 3aauyd WU IUIaHa
UCCIIEIOBAaHUsSI C  Y4€TOM HMMEIOLIUXCA PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTHUPOBATh IIPEIJIaracMble BAPUAHTHI PEILICHUN;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTE/IEKT:
JlaBaTh aJIEKBAaTHYIO OLICHKY CUTYallMU U IIpeUIarath IiaH €€ U3MEHEHHUS;

OOBSCHATH MPUYHMHBI JOCTH)KEHUS (HEIOCTIDKCHHUS) Pe3yIbTaToOB AEATEIBHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;



BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTH (B TOM YHCIIE B XOJ| BBHIMOJHEHUS (DPU3UYECKOTO
UCCIICIOBAaHMsI WJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHMBIIMXCS CUTYalMi,
YCTQHOBJICHHBIX OIIMOOK, BOSHUKIIHNX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyIbTATA LEIH U YCIOBUAM;

CTaBUTh ce0sl HA MECTO APYroro 4YelOBEKa B XOJE CIopa WM JTUCKYCCHH Ha HAYYHYIO
TE€My, IOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO HAa OWMOKY MNpH pemeHnd (U3NYECKUX 3aJad WId B
YTBEPKACHUIX HA HAYYHBIE TEMBI M TAKOE K€ IIPABO APYTOro.

INPEJIMETHBIE PE3YJIBTATDI

K xonmy oOydeHus B 7 kJjacce npeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y O0OYUAIOIIUXCSl YMEHUI:

UCMO/b30BaTh IOHATHA: (U3UUYECKUE U XUMHUYECKUE SBJICHMs, HaONI0JIEHHE,
HKCIEPUMEHT, MOJIEIIb, TUIIOTE3a, EAUHUIIBI (PU3NIECKUX BEIWYHMH, aTOM, MOJIEKYJa, arperaTHbe
COCTOsIHUS  BemlecTBa (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXaHHMYECKOE JIBUXKECHUE
(paBHOMEpPHOE, HEPaBHOMEPHOE, NPSIMOJIMHENHOE), TpPaeKTOpHUs, pPaBHOAEHUCTBYIOLIas CHJIA,
neopmanus (ynpyras, acTU4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;

pasnuyarh sBICHUs (IUQQy3us, TEIIOBOE IBMKEHHE YAaCTHUI] BEUIECTBA, paBHOMEPHOE
JBUKCHUE, HEPABHOMEPHOE IBUKCHHUE, MHEPLMs, B3aUMOJECHCTBUE TEJ, PABHOBECUE TBEPIBIX
TN C 3aKpeIUIEHHOM OChIO BpAallleHHUs, Iepeaaya JaBieHUs TBEPAbIMU TeJaMH, )KMJIKOCTIMHU U
ra3ami, aTMoc(epHoe AaBlieHHE, IUIABaHUE TeJ, NPEBPALCHUS MEXaHHYECKOH SHEepruu) Io
ONMCAHHUIO HX XapaKTEpPHBIX CBONCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
¢du3nueckoe sBICHUE;

pacrno3HaBaTh MPOSIBIIEHUE M3YYEHHBIX (PU3NYECKUX SIBICHUM B OKpPY)KAlOIIEM MHUpE, B
TOM uuclie (PU3NYECKHE SIBIICHUS B IPUPOJIE: IPUMEPHI IBUKEHHUS C Pa3IMYHBIMU CKOPOCTSAMH B
JKUBOM M HEXHBOW MpHUpOJE, AECHUCTBHE CHJIBI TPEHUS B NPUPOJIE M TEXHUKE, BIMSIHUE
aTMOC(epHOTro JIaBJIECHUs Ha JKUBOW OpraHusM, IJIaBaHHE pbIO, pblYaru B Telle 4yelloBeKa, NMpHU
TOM MEPEeBOJIUTH MPAKTHUUECKYIO 3aJadyy B Y4eOHYI0, BBIJENATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKy) (PU3NYECKUX SIBICHUH;

ONKCHIBATh M3yYEHHbIE CBOMCTBA TN M (U3MYECKUE SIBJICHMSI, UCIOIB3YsS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEAHSAS CKOPOCTb,
CUJIa YIPYTOCTH, CUJa TSDKECTH, BEC Teja, Cujla TPEHUs, JaBiieHue (TBEPAOro Tena, KHUJIKOCTH,
ra3a), BHITAJIKHBAIONIAs CHJIa, MEXaHUYecKas paboTa, MOLIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KOA((UILMEHT TMOJE3HOr0 JAEWCTBHUS MEXaHM3MOB, KMHETHYECKas M MOTEHIUalbHas SHEprus),
OpU OINHUCAHUU TPABWIBHO TPAaKTOBaTh (U3NYECKUH CMBICI MCIIOJIB3YEMbIX BEJIWYHMH, HX
0003Ha4YeHMs] U €IMHUIBI (PU3HUECKUX BEJIWYHMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(Gu3nUecKyro BEJIMYMHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH I'paMKU M3yYEHHBIX 3aBHUCUMOCTEH
(UBUYECKUX BEINYHH,

XapaKTepu30BaTh CBOWCTBA Tel, (PU3NUECKUE SBJICHHS U MPOLECCH, UCIONb3Ys MpaBUIa
CJIOKEeHHMsI CHJT (BJIOJIb OJHOM MpsiMOif), 3akoH I'yka, 3akoH [lackains, 3akoH Apxumenaa, npaBuio
paBHOBecHsI pbruara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHUs MEeXaHHYECKOU
SHEpruM, MpH OSTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa M 3alKChIBaTh €ro
MaTEMaTUUYECKOE BBIPAKEHUE;

00BACHATH (pr3HUECKUE SIBJICHUS, TPOLIECCHl U CBOMCTBA T€J, B TOM YUCIIE U B KOHTEKCTE
CUTyalluil IPaKTUKOOPUEHTUPOBAHHOTO XapaKTEpa: BBIABIATh NPUUMHHO-CIIEICTBEHHBIE CBSI3H,
CTpPOUTh OObBsSCHEHHWE M3 1—2 JIOrMYecKHWx MIaroB C Omopod Ha 1—2 H3y4yeHHBIX CBOWCTBA
bu3nUecKux sSBICHUN, GPU3NUIECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiate pacu€THble 3agaud B 1—2 JeHCTBUS, HUCHONB3YS 3aKOHBI U (QOPMYJIBL,
CBsI3bIBalOIME (hU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBMS 3aJaydl 3aIlUChIBAaTh
KpaTKOE YCIIOBUE, IMOJACTaBIATh (U3NYECKUE BEIUYUHBI B (OPMYJBl U TMPOBOAUTH PACUETHI,
HaXOJUTh CIIPAaBOYHbIEC JaHHbIC, HEOOXOAUMBIE ISl PELICHHUS 3aj]ay, OLCHUBATh PEATUCTHYHOCTh
MOTYYeHHOW (PU3MUECKON BETUYUHBI;

pacrio3HaBaTh MpoOIeMbl, KOTOPhIE MOKHO PELIUTh MPU MOMOIIN (PU3HUECKUX METOJIOB,
B ONMCAHUU HCCIIEJ0BaHMs BBIJEIATh MPOBEPAEMOE MPEAIONOKEHHE (TUIIOTE3Y), pa3andaTh U



UHTEPIPETHPOBATH MOJTYYECHHBIA PE3yJIbTaT, HAXOIUTh OIIMOKH B XOJI€ OIbITA, JeTaTh BHIBOII
II0 €ro pe3yJIbTaTaMm;

IPOBOJIUTH OMBITHI 1O HAOMIOAEHUIO (U3NYECKUX SBJICHUN WIN (PU3MYECKHX CBOMCTB
TeJ1: (POPMYIMPOBATH IPOBEPSIEMBbIE MPEANONI0KEHNS, COOUPATh YCTAHOBKY U3 IPEIJIOKEHHOIO
000pyI0BaHUS, 3aIUCHIBATH X0 OMBITa U (POPMYIUPOBATH BHIBOJIBI;

BBINOJIHATh IPSMbIE W3MEPEHUsI PACCTOSHUS, BPEMEHH, MAacchl Tella, 00bEéMa, CHUJIBI U
TEMIIEpaTypbl ¢ UCIOJIb30BAaHUEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMKUCHIBATH MOKA3AHUS
nprOOpPOB ¢ Y4ETOM 3aJ]aHHOM aOCOIIOTHOM MOTPELIHOCTH U3MEPEHNUH;

NPOBOJIUTH HCCIICOBAaHHE 3aBHCUMOCTH OIHON (PpU3MUECKOW BENIWYHHBI OT JIPYrou ¢
UCIIOJIb30BAaHUEM MNPSMBIX U3MEPEHUH (3aBUCHMMOCTH IyTH PABHOMEPHO JBIIKYILETOCs Telaa OT
BPEMEHM [BUKCHHS Teja, CUJIbl TPEHUS CKOJIBXKEHHUS OT Beca Tela, KayecTBa 00pabOTKU
IIOBEPXHOCTEN TEJI U HE3aBUCHUMOCTH CWJIBI TPEHHS OT ILIOLIAAW CONPUKOCHOBEHUS TEJl, CHUJIbI
YIPYTrOoCTH OT YIUIMHEHUS MPYKUHBI, BBITAIKHBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHON yacTu
TeJa M OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBMCUMOCTH OT IUIOTHOCTH Te€la, OT IIyOMHBI, Ha
KOTOPYIO TOTPYKEHO TEJO, YCIOBHH IUIABAaHUS TEJ, YCIOBHA PaBHOBECHS pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4eOHOrO HCCIEIAO0BaHMs, COOMpPATh YCTAaHOBKY M BBINOJIHATH
U3MEpeHus, CcJenys MpeIOKeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yJbTaThl IOJy4EeHHON
3aBUCUMOCTH (U3MUECKUX BEJIMYMH B BHUJAE NPEUIOKEHHBIX TaOIul M rpaduKoB, aenarh
BBIBO/IbI 110 p€3YJIbTaTaM UCCIIEJOBAHMUSI;

IPOBOJUTh KOCBEHHbIE M3MEpPEeHHUs (U3NYECKUX BEJIMYMH (MJIOTHOCTh BEIECTBA
KUJKOCTU U TBEPJIOTO Tela, CUJa TPEHUS CKOJIbXEHHUS, JaBICHHUE BO3yXa, BBITAJIKHUBAIOLIAS
cuiia, JIefcTByoIas Ha MOTPYXEHHOE B KHUJKOCTb TeJIO, KOA(P(PUIUEHT MOJE3HOro AeHCTBUS
IPOCTBIX MEXaHWU3MOB), CJIENysl MPENJIOKEHHOW HMHCTPYKLMM: IPU BBIIOJIHEHUU H3MEpPEHUI
coOMpaTh SKCIIEPUMEHTAILHYIO YCTAHOBKY M BBIUUCIIATH 3HAUEHUE UCKOMOM BEJIMYMHBI,

coONoaTh TpaBWiIa TEXHUKHM O€30MacHOCTH TpH  paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

yKa3blBaTh [PUHLUIBI JEUCTBUA NpUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, IUHAMOMETpP, COOOLIAIOIIMECs COCYIbl, OapoMeTp, pbluar, HOABMKHBIM U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepu30BaTh MPUHLIUIIBI IEHCTBUS N3yUYE€HHBIX TPHOOPOB U TEXHHUUECKUX YCTPOHCTB
C Omopod Ha HX omnucaHus (B TOM 4YHCIE: NOIUIMIIHUKH, YCTPOHCTBO BOJONPOBOJA,
THJIPaBIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOH HAcoc, apeoMeTp), HCHONIb3ys
3HaHMSI O CBOMCTBaX (U3NYECKUX SIBICHUH U HEOOXOAMMbIE (U3NYECKUE 3aKOHBl U
3aKOHOMEPHOCTH;

OPUBOIUTH MpHUMEpPHl (HAXOAWTh HH(OpPMALMIO O TpHUMEpax) MPaKTUYECKOTO
UCMOJIb30BaHUS (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HM JAJs o0ecredeHus 0e30MacHOCTH
npu oOpaiieHuu ¢ npuOopaMu M TEXHUYECKUMH YCTPONMCTBAMH, COXpPAaHEHUS 3/0pOBbS U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpYKarollel cpene;

OCYIIECTBIISITh OTOOp HCTOYHUKOB HH(popmanuu B VIHTepHETE B COOTBETCTBHM C
3alaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIUXCA 3HAHWMM M IYTEM CpaBHEHUS
pa3IMYHbIX HCTOYHHMKOB BBLIENATH HMH(OpPMAIMIO, KOTOpas SBISIETCd MPOTUBOPEUMBON WM
MOXET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBITOJHEHUH YYE€OHBIX 3a/JlaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(GU3MUecKoro cojJepXKaHus, CIPaBOYHBIE MaTepualibl, pecypcbl ceTu VHTepHeT, BIaJeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus WH(GOpMalUU U3 OJHOM 3HAKOBOMU
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpAaTKHE NMHCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE 2—3
UCTOYHHUKOB MH(POPMALIUN (PU3UUECKOT0 COAEp>KaHMs, B TOM 4HCcIe MyOJIHMYHO JenaTh KpaTKue
COOOIlleHUsI O pe3ylbTaTaXx IPOEKTOB WM Y4YeOHBIX HCCIIEJOBAaHUM, MPU STOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXIATh BBICTYIUICHUE
MPE3EHTALNEH;

IpU BBIMOJIHEHUN Y4YeOHBIX MPOEKTOB U HCCIENOBAaHMN pacrpenenirTbh OO0S3aHHOCTH B
Ipylnmne B COOTBETCTBUM C IIOCTABJICHHBIMM 3aJa4aMM, CJICOUTh 3a BBIITOJHEHUEM ILIAHA
JeMCTBUH, aJeKBaTHO OILCHMBATh COOCTBEHHBIH BKJIAJ B JESATEIBHOCTH T'PYIIIbI, BHICTPAUBATH
KOMMYHHMKAaTUBHOE B3aMMOJCHCTBHE, yUUTHIBASI MHEHHUE OKPY/KAIOILUX.



K koHiy oOyueHus B 8 kJiacce mpeMETHBIC pPe3yJabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YJAFOIIINXCSI YMEHHM:

WCIIOJIb30BaTh IOHATHA: Macca M pa3Mepbl MOJIEKYN, TEIUIOBOEC IIBH)KEHHUE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAJUINYECKHE U aMOP(HBIE Tea, HACHIIIEHHBIN
Y HEHACBIIECHHBIN Iap, BJIAXHOCTb BO3[yXa, TEMIEPATypa, BHYTPEHHSSA DHEPIUsl, TEIUIOBOU
JIBUTATEb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsifl, 3JIEKTPUYECKOE I10JIe, MPOBOJHUKH U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE I10JIE;

pa3iauuarh SBICHUS (TEIUIOBOE pacCHIMpEHUE M C)KaThe, TeIUloneperadya, TEIIOBOE
paBHOBECHE, CMayMBaHUE, KalWULIPHBIC SBJICHUS, WCIAPEHUE, KOHJIEHCALMs, IUIABICHUE,
KpucTtauin3anus (OTBEp/IEBaHKE), KUIICHHE, Terulonepeaadya (TErionpoBOAHOCTb, KOHBEKIIUS,
U3JIy4€HUE), IEKTpU3alus Tell, B3auMOJCHCTBHE 3aps]0B, JNEMCTBUSA 3JIEKTPUUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBUE MarHUTOB, IEICTBUE MArHUTHOTO I10JI HA IIPOBOJIHUK C
TOKOM, 3JIEKTPOMAarHUTHAasi MHAYKIMs) IO OMMCAHUIO MX XapaKTEpHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

pacrio3HaBaTh IPOSIBICHUE U3YUEHHbIX (U3NYECKUX SBICHUH B OKPY)KAIOLIEM MHpE, B
TOM dYHClIe (U3UYECKUE SBICHHUS B TMPHUPOJEC: TMOBEPXHOCTHOE HATSDKEHHE W KalWJUIPHBIC
ABJICHUS B IPUPOAE, KpUCTaUIbl B mpupone, usiaydeHue CoaHua, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, OOpa3oBaHME pPOCHI, TyMaHa, HHEs, CHEra, JJICKTPUYECKHE SIBICHHUS B
aTMocdepe, NMEKTPUYECTBO >KUBBIX OpPraHM3MOB, MarHUTHOE Mosie 3eMid, JApeid mosrocos,
pOJIb MarHUTHOTO MOJS JUId KU3HU Ha 3emiie, MOJSIPHOE CUSHUE, NPU 3TOM IEPEBOJUTH
IPAaKTUYECKYIO 337auy B yUeOHYIO, BBIJICNIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NIECKUX
SIBIICHHI;

OIKCBIBATh M3YYECHHBbIE CBOWCTBA TeJl M (hpU3MUYECKHE SABJICHHUS, UCHOJIB3Ys (pusnueckue
BEJIMUMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPIUsl, KOJIMYECTBO TEIIOTHI, y/I€JIbHAs TEIII0EMKOCTh
BEIIIECTBA, YAEIbHAs TEIUIOTA IUIABJIEHMs, yJelbHas TeIIoTa HapooOpa3oBaHUs, YJelbHas
TEIUIOTa CrOPAaHUsl TOIUIMBA, KOA(P(OUIMEHT TOJE3HOrO JEHCTBUS TEIUIOBOW MAIIWHBI,
OTHOCHUTEJIbHAS BIAXXHOCTh BO3JyXa, JJICKTPUUECKHUH 3apsl, CHJIA TOKa, DSJIEKTPUYECKOE
HaNpsDKEHUE, COMPOTHUBIIEHHWE MPOBOJIHUKA, YJEIbHOE CONPOTUBJIEHHME BEIIECTBA, paboTa M
MOITHOCTb 3JIEKTPUYECKOTO TOKA), NMPH OMUCAHUU NPABHIBHO TPAKTOBaTh (PU3NYECKUNA CMBICI
HCIIOJIb3YEMBIX BEIMYMH, 0003HAUECHUS U €UHUIIbI PU3NYECKUX BEIMUYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO (PM3MYECKYIO BEJIWYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH IpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapakTepu3oBaTb CBOWCTBA Tel, (U3MUYECKHE SBICHUS M TPOLECCHl, HCHOJIb3Ys
OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHHS BEIIECTBA, NPUHIIUII
CYNEpIIO3UIMM TosIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsja, 3akoH Oma ams
yudacTka 1enu, 3akoH Jxoyns—JleHa, 3akoH coXxpaHeHHsI SHEPTUH, IPU ATOM JaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMaTUYECKOE BBIPAKEHHE;

00BACHATH (PM3NYECKUE TPOLECCH M CBOWCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE CUTYyallui
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUYMHHOCIIEICTBEHHBIE CBS3H, CTPOUTH
0o0bsicHeHHe U3 1—2 JOTMYEecKHX HIaroB C OMOpoil Ha 1-2 M3yueHHBIX CBOMCTBA (PU3MUYECKHUX
SBJICHUN, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3agaud B 2—3 JEHCTBUS, HUCHONB3YyS 3aKOHBI U  (QOPMYJIbI,
CBsI3bIBalOIME (hU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHali3a YCIOBMS 3aJaydl 3aIllMChIBAaTh
KpaTKoe YCJIOBHUE, BBIABIATH HEJOCTATOK JaHHBIX JUIsl pEIeHHs 3a/laud, BHIOMpATh 3aKOHBI U
dbopMyIbl, HeoOXoaUMBIE AJisi €€ pelIeHUs, MPOBOJIUTH Pacd€Thl U CPABHHUBATh IOJYYEHHOE
3HaYeHHe (PU3NUECKOM BETMUUHBI C U3BECTHBIMU JIAHHBIMH;

pacro3HaBaTh Ipo0JIeMbl, KOTOPbIE MOXKHO PEUIUTh MPU NOMOIIM (PU3UUYECKUX METO/OB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUSA, BBIAEIATH INPOBEPSIEMOE IPEAIIOJIOKEHUE, OLEHUBATh
MPaBUJIbHOCTb MOPSIIKA MPOBEIEHUS UCCIIEJOBAHMUSI, JIEJIaTh BBIBOJIBI;

HPOBOJUTH ONBITHI O HAOIIOACHUIO (PU3NYECKUX SIBICHUHN MM (PU3MUECKUX CBOMCTB Tel
(kanmwIsipHbIE SIBJICHHUS, 3aBUCHMOCTh JaBJIEHHUS BO3[yXa OT ero o0béMa, TeMIleparypsl,
CKOpPOCTH IIpolLlecca OCTBIBAaHUS M HarpeBaHWs IpU U3IYyYEHUM OT IIBETa H3JIy4aroulei
(morjomaroei) NOBEpXHOCTH, CKOPOCTb HCHApEHUs BOJbl OT TEMIIEPATyphbl KHUJIKOCTH U
wiomaan €€ IMOBEPXHOCTH, JJIEKTpHU3alMs Tel U B3aUMOACHCTBHE 3JEKTPUUECKUX 3apsOB,
B3aMMOJCHCTBUE IIOCTOSHHBIX MAarHWTOB, BU3YalIM3allds] MAarHUTHBIX IIOJIEH IIOCTOSTHHBIX
MarHuToB, JEHCTBUS MAarHUTHOI'O IOJS Ha IPOBOJHUK C TOKOM, CBOMICTBa 3JIEKTPOMAarHumra,



CBOWCTBA  OJIGKTPOJBUTATENS  MOCTOSHHOTO  TOKa):  (OpPMYIMpPOBAaTh  IpOBEpsSEMBbIC
HPEINON0XKEeHUs, COOUpaTh YCTAHOBKY M3 IPEUIOKEHHOrO0 OOOpYAOBaHUS, ONUCHIBATH XO[
OTbITa U POPMYIIUPOBATH BHIBOJIBI;

BBITOJIHATh IPSIMBIE HM3MEPEHUS TEMIIEPATYypbl, OTHOCUTEIIBHOM BIA)XHOCTH BO31yXa,
CHJIBI TOKA, HAIPSDKEHHs C MCIOJIB30BAaHUEM AHAIOTOBBIX MPHOOPOB M JATUYUKOB (PU3UUECKUX
BEJIMYMH, CPAaBHUBATh PE3Yy/IbTAaThl U3MEPEHUH ¢ yUETOM 3a/laHHON a0COIIOTHON MOrPEIIHOCTH;

IPOBOJUTH HCCIICOBAHHE 3aBHCUMOCTH OIHON (pU3MUECKOW BENIWYHMHBI OT JIPYrou ¢
UCIOJIb30BAHUEM MPSMBIX H3MEPEHHH (3aBUCHUMOCTb COIPOTHBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIU IOTIEPEYHOI0 CEUYEHUsl U YAEIBbHOIO CONPOTHBIIEHUS BELIECTBA IPOBOJHUKA,
CHWJIBI TOKa, MAYILErO Yepe3 IPOBOAHMK, OT HANpPSDKCHHWs HAa IPOBOJHUKE, HCCICIOBAaHUE
[IOCJIEAOBATENbHOIO M MApaJUIEbHOIO  COEJUHEHUH  NPOBOJHUKOB):  IJIAHUPOBATh
UcclieIoBaHue, cOOUPATh YCTAHOBKY M BBINOJIHATH U3MEPEHMSI, CIEAYs IPEUI0KEHHOMY IUIaHy,
(uKCUpOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBHCUMOCTH B BHUJAE TaOuWI U TpaduKoB, [enaTh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIICJOBAHMS;

IPOBOJIUTH KOCBEHHBIE H3MEpEHHUs (PU3MUECKUX BeNUYWH (yAETIbHas TEII0EMKOCTh
BEIIIECTBA, CONPOTHUBICHHE IPOBOJHUKA, paboTa M MOILMHOCTb 3JIEKTPUUYECKOIO TOKA):
IUTAHUPOBATh M3MEPEHMs, COOMpATh SKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys NPEAIOKEHHOMN
WHCTPYKLMH, U BBIYUCIIATh 3HAYCHUE BEJIMYNHBI;

coOmofaTh MpaBHIa TEXHUKH O€30MAaCHOCTH IpH paboTe ¢  J1abOpaTOpPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh NPUHLIUIIBI AEUCTBUS U3YYEHHBIX PUOOPOB U TEXHUYECKUX YCTPOMCTB
C OMOpOM Ha MX omucaHus (B TOM 4YHCJIE: CHUCTEMa OTOIUIEHHS JOMOB, TUTPOMETp, MapoBas
TypOWHa, aMIepMeTp, BOJBTMETP, CUETUMK DIIEKTPUUYECKON SHEPTHH, SJIEKTPOOCBETUTEIILHBIC
npuOOpBl, HarpeBaTeNbHbIE 3JIEKTPONPUOOpPHI (IPUMEPHI), SJIEKTPUUYECKHE HPEJOXPaHUTENH,
AIIEKTPOMArHuT, AJIEKTPOJBUTATENb IIOCTOSHHOILO TOKa), MWCIIOJIb3YsS 3HAHUS O CBOWCTBAx
du3nueckux sBICHUNA U HEOOXO UMbl (PU3UYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHCTBA W W3MEPHUTENbHBIE HPUOOPHI TI0
CXeMaM M CXEMaTHYHbIM pPHCYHKaM (PKUAKOCTHBIH TEpPMOMETpP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOpaHMsl, AJIEKTPOCKON, PEOCTaT), COCTAaBISTH CXEMbI
IEKTPUYECKUX LENed C MOCIENOBATEIbHBIM M IapalIeIbHBIM COECIUHEHUEM DJIEMEHTOB,
pa3nuyasi yCIOBHbIE 0003HAUYEHUS 3JIEMEHTOB IEKTPUUECKUX LETeH;

OPUBOANUTH HpUMEpPbl (HAXOAUTh WHGPOPMALMIO O MpUMEpax) MPAKTHYECKOrO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWW B MOBCEIHEBHOM KHU3HU Ui oOecrieueHus: 6€301MacHOCTH
npu oOpamieHuu ¢ NpudopaMM U TEXHHUUECKUMH YCTPOWCTBAMM, COXPAaHEHMs 3/I0pOBbS U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJICHUS B OKPY KaIOIEH Cpeie;

OCYILECTBIIATh MOMCK MH(pOpMaMK (HU3NIECKOTO cojiepkaHus B MIHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAaHUW U NYTEM CpaBHEHHUS JOIOJIHUTENbHBIX HCTOYHUKOB BBIIEIATH
UHPOPMALINIO, KOTOpasi ABJISETCS IPOTUBOPEUNBOM UM MOKET OBbITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBITOJHEHUH YYEOHBIX 3aJlaHUN HAYYHO-TOMYJSIPHYIO JIUTEPATypy
(Gu3nMUecKoro cojepXaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMHd KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpPMAIMM HU3 OJHOW 3HAKOBOU
CUCTEMBI B JIpYTYIO;

co3laBaTb COOCTBEHHbIE NHCbMEHHBIE U KpaTKHME YCTHBIE COOOIIeHHs, 00001mas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3UUECKOTO COJEp’KaHMs, B TOM UYHUCIIE MyOJINYHO
MPEJICTaBISATh PE3yNbTaThl MPOEKTHOM WM HCCIEAOBATENbCKON NeATEeIbHOCTH, MPU ITOM
IPaMOTHO HCHOJb30BAaTh HM3YyYCHHBIM MOHATUHHBINA anmapar Kypca (U3HMKH, COIpPOBOXKIAThH
BBICTYIUICHHE ITPE3EHTALNEM;

OpU  BBIMOJIHEHUH YYEOHBIX IPOEKTOB M MCCIEIOBAHUN (U3UYECKUX IPOLECCOB
pacnpenensiTh 0053aHHOCTU B IPYIIE B COOTBETCTBUH C MTOCTABIEHHBIMU 3a/la4aMHt, CIEIUTH 3a
BBINIOJIHEHUEM IUJIaHa JIEHCTBUHA M KOPPEKTHUPOBATh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIaJ] B JAESITENbHOCTb I'PYIIbI, BHICTPAUBATh KOMMYHHMKAaTHBHOE B3aUMOJIEHCTBUE, MPOSIBIISL
TOTOBHOCTb pa3periatb KOH(MIUKTHI.

K xoHmy oOyuenns B 9 KJjacce mpeMeTHBIE pe3yiIbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:



UCIIOJB30BaTh IOHATHA: CHCTEMa OTCYETa, MaTepualbHas TOYKA, TPAaeKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOI'0 JIBUXKEHHUs, Nedopmanus (ympyras, IUIacCTHUECKas), TPEHHE,
LEHTPOCTPEMUTEIFHOE YCKOPEHHE, HEBECOMOCTb M MEpPerpy3KH, ILEHTP TSHKECTH, aOCOIIOTHO
TBEPJI0€ TENO, LIEHTP TSHKECTH TBEPAOTO Tella, pAaBHOBECHUE, MEXAaHUUECKUE KOJICOAHUs U BOJIHBI,
3BYK, HH(QPA3BYK U yJIbTPA3BYK, HJIEKTPOMArHUTHBIC BOJHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh M JAlIbHO30PKOCTb, CIIEKTPbI UCITyCKaHMs M MOIJIOLIEHUs, alb(a, OeTa- u
raMMma-u3JIy4eHHMsi, U30TOIIbI, SACPHAst DJHEPreTUKA;

pasinyath sBJICHHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSAMOJIMHEHHOE [BUXKEHUE,
pPAaBHOYCKOPEHHOE TPSIMOJIMHEWHOE JABMXKEHHE, CBOOOJHOE IMaJIeHHE Tel, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJCHCTBHE TeJl, PEaKTUBHOE [BM)KEHUE, KOJeOaTelbHOE
JBIDKEHUE (3aTyXalolle M BBIHY)KICHHBIE KOJEOaHUs), PE30HAHC, BOJIHOBOE JBIDKEHHE,
OTpaKCHHE 3BYKa, IMPSIMOJMHENHOE PAacCHpPOCTPAHECHUE, OTPAXKCHHE M IPEIOMIICHUE CBETa,
IIOJJHOE BHYTPEHHEE OTPAaK€HHE CBETA, PA3IO0KEHHE O€JI0ro CBeTa B CHEKTP U CIOXKCHHE
CIEKTPAJIbHBIX I[BETOB, AMCIIEPCUS CBETA, €CTECTBEHHAs DPAJUOAKTUBHOCTH, BO3HUKHOBEHHUE
JMHENYaTOro CIEKTpa W3JIY4YEHMs) IO ONMCAHMIO MX XapaKTEpPHbIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

pacrno3HaBaTh MPOSBIIEHUE W3YYEHHBIX (DU3MUECKUX SIBIICHUN B OKpYXarouiem mupe (B
TOM 4Hcie (pU3NUECcKue sIBICHUS B IPUPOJIE: IPUIUBBI U OTIUBBL, ABMKeHHE Iu1aHeT CoaHeuyHOU
CHUCTEMBI, DPEAKTUBHOE JBM)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMHU,
3eMJIETPSACEHUE, CEHCMHUYECKHE BOJHBI, LIyHaMH, 3XO, LBETa TEJI, ONTHUYECKUE SBJICHUS B
npupose, OHOJIOrMYecKoe JAEHCTBHE BUAMMOIO, YIbTPA(QHUOIETOBOIO M PEHTITEHOBCKOTO
U3IYy4YEeHUH, eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE JYy4M, paJHOaKTHUBHOE
U3JIy4CHHE IPUPOJHBIX MHHEPAJIOB, JEUCTBUE PAJAMOAKTUBHBIX W3JIyYCHHM HA OPraHU3M
4eJI0BEKa), IPU 3TOM MEePEBOJUTH NPAKTUUECKYIO 3a/1auy B Y4eOHYIO, BBIICIATh CYIIECTBEHHbIE
cBO¥iCTBA (MPU3HAKK) (PU3UUECKUX SBIICHUN;

OIKCBIBATh M3YYECHHBIE CBOMCTBA TeJl M (PU3UYECKHE SBJICHUS, UCHOJB3Ys (U3NUYECKUE
BEJIMYMHBI (CpEAHsIsl U MTHOBEHHAs CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
IepeMEeLIeHUe, IyTh, YIJOBas CKOPOCTb, CHWJIAa TPEHUs, CHJIa YHNPYrOCTH, CHJIA TSDKECTH,
YCKOpeHHe CBOOOJHOrO MajeHUs, BEC Tella, MUMITYJIbC Tela, MMITYJIbC CHJIbL, MEXaHUYecKas
paboTa M MOIIHOCTb, MOTEHIMAIbHAs SHEPrus Teja, MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIH,
MOTEHIMAIbHAS JHEPIUs CXKATOW NPYKUHBI, KNHETHYECKas JHEPIHs, IOJHAas MeEXaHW4YecKas
SHEprus, MEepuoJ M 4YacToTa KoJIeOaHWH, NJIMHA BOJIHBL, I'POMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, IOKa3aTelb IPEJIOMIICHMSI CPelbl), NMPU ONHCAHUM MPAaBUIBHO TPAKTOBATh
(bu3nUecKuil CMBICI UCHOIb3yEMBIX BEJIMYMH, O0O03HAYEHUS U €AMHUIIBI (U3NUECKUX BEJUYHUH,
HaXOJUTh (OPMYJIbI, CBS3bIBAIOLINE JAHHYIO (DU3UYECKYIO BEJIMYMHY C JIPYTUMH BEIMYHMHAMU,
CTPOUTH TpapUKH U3YYEHHBIX 3aBUCUMOCTEN (PM3HMUECKUX BEITUYNH;

XapaKTepu30BaTh CBOICTBa Tel, (U3MUECKUE SBIICHUS U TPOLECCHI, UCIONb3Yys 3aKOH
COXpPAHEHHUs DHEPIUM, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHIUI CYIEPIO3UIUN CUJI, IIPUHLUII
oTHocHuTenbHOCTH ['ammies, 3akoHbl HBIOTOHA, 3aKOH COXpAaHEHHWS HWMITYJIbCA, 3aKOHBI
OTPaXEHHUs U IPEJIOMIIEHHs CBETA, 3aKOHBI COXPAHEHUsS 3apsJ0BOrO0 U MacCOBOIO YHUCEN IpU
AJIEPHBIX pPEaKLHUsAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3alMCHIBATH €0
MaTeMaTU4YeCKOe BBIPAKCHHUE;

00BACHATH (PU3UUYECKUE TIPOIECCH M CBOWCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE CUTYyalui
MIPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYMHHO-CIICICTBECHHBIE CBS3U, CTPOUTH
00BsicHEeHHEe M3 2—3 JIOTMYECKHX IIaroB C OMOpoil Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MUYECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacyéTHble 3a7aun (OMHUpAIOLIUecs] Ha CUCTeMY U3 2—3 ypaBHEHHI), UCTIOIb3Ys
3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PU3UUECKUE BETUUYMHBL: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1aun
3aMHChIBaTh KPaTKOE YCJIOBHE, BBIBISATH HEIOCTAIOIIME WM M30BITOUHBIE JaHHbIE, BHIOUPAThH
3aKOHBl W (OPMYINbI, HEOOXOAWMBIE MJIsi peIIeHUs, IMPOBOAUTH PAcdy€Thl W OLEHHUBATh
PEATMCTUYHOCTD MOJIYYEHHOTO 3HaYEHUS] (PU3NYECKON BETMUHHBI;

pacrio3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIN (PU3HUECKUX METOJIOB,
WCIIOJIB3Ysl ONMCAHME MCCIEAOBAHUSA, BBIACIATH INPOBEPAEMOE IPEANOJIOKECHHE, OLEHUBATh
MIPaBUJIBHOCTh IIOPSJKA IPOBEIACHUS HUCCIECAOBAHMSA, JElaTb BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUHN U ONBITOB;

IPOBOJUTH ONBITHI O HAOIIOACHUIO (PU3NUYECKUX SIBICHUH MIH (PU3MUECKUX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXPAaHEHMs SHEPrHM, 3aBUCUMOCTb IEepHOJa



KOJIEOAHUH MPYKUHHOTO MaATHUKA OT MACChI Ipy3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYABI MaJlbIX KOJE€OaHU, MPSIMOJIIMHEIHOE pacpoCcTpaHEeHHe CBETa, pa3jioKeHue 0enoro
CBETa B CIEKTpP, U3YUECHUE CBOMCTB M300paXEHUS B IJIOCKOM 3€pKaje U CBOMCTB M300pakeHUs
npeaMera B coouparolei IMH3e, HaOMroIeHUEe CIUIOIIHBIX U IMHEWYaThIX CIIEKTPOB U3JTyYCHHUS):
CaMOCTOSITENIEHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HabOpa 00OpYHAOBaHUS, ONUCHIBATH X0
OIBITA U €T0 Pe3yNbTaThl, POPMYINPOBATH BHIBOJIBI;

IPOBOAMTH IPH HEOOXOAMMOCTH CEPUI0 NPSIMBIX M3MEPEHUM, OIpeneiss CcpelHee
3HA4YEeHUE U3MepseMOM BeIMYMHBI ((POKYCHOE pacCcTOsHUE cOOMparoLIel JIMH3bI), 000CHOBBIBATh
BBIOOp crioco0a u3MepeHust (M3MEPUTENILHOTO MPUOopa);

IPOBOJUTh HCCIEIOBAaHUE 3aBHUCUMOCTEH (DM3NYECKUX BEIMYUH C HCIIOJIb30BaHUEM
IPSIMBIX M3MEPEHHUM (3aBUCUMOCTb IYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM JBM)KEHUHU 0€3
HayaJbHOM CKOpPOCTH, MepHoAa KojeOaHMM MaTreMaTH4ecKoro MasTHUKa OT JJUHBl HUTH,
3aBUCHUMOCTH YIJIa OTPa)KEHUsS CBETa OT yIJja MaJeHUs U yria IpeJoMIICHUs OT yIJia NaJeHus):
IUTAHUPOBATh UCCIIEOBAHUE, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PMKCHUPOBATH PE3YJIbTaThl
MOJYYEHHOM 3aBUCUMOCTU (PM3MYECKHX BEJIWYHMH B BHJE TaONMIl U IpadUKOB, JIEIaTh BBIBOIBI
10 pe3ysbTaTaM UCCIIEOBaHUS;

POBOJIUTh KOCBEHHBIE HM3MEpPEHHS (U3UUECKUX BEIWYMH (CPEIOHssl CKOpPOCTh U
YCKOpPEHHE Tela MpU PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOpPEHHE CBOOOJHOrO TNaJeHus,
KECTKOCTH MPYKUHBI, KO3()PUIIMEHT TPEHUSI CKOIBKEHHsI, MEXaHHUecKasi paboTa U MOIIHOCTb,
4acToTa M Mepuoj KoieGaHUi MaTeMaTH4YeCKOro U MPY>KMHHOTO MasiTHUKOB, ONTHYECKas CHJIa
coOuparonmield  JUH3BL, PAJUOAKTUBHBIA  (OH): IUIAHHMPOBATH HM3MEpPEHHsA, CcOOMpaTh
9KCHEPUMEHTAIbHYIO YCTAHOBKY U BBIIOJIHATH U3MEPEHUS, caelysl IPeI0KEHHON HHCTPYKIIMH,
BBIUMCIISATh 3HAYEHHUE BEJIMUMHBI M aHAJIM3UPOBATh MOJIYYEHHbIE PE3YJIbTAThl C YUETOM 3a/1aHHOM
HOTPEIIHOCTH U3MEPEHUI;

coONoIaTh TpaBWJIa TEXHUKM 0€30MacHOCTH TpH  paboTe C  J1adopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU H3YYCHHBIX (PU3UUECKUX MOJICNICH: MaTepraabHast TOUKa,
abCoJIIOTHO TBEPJIOE TEJI0, TOUCUHBIM UCTOUYHHK CBETA, JIy4, TOHKAs JMH3a, [UIaHeTapHas MOJEIb
aToMa, HyKJIOHHAasi MOZIeJIb @aTOMHOT'O Spa;

XapakTepu30BaTh MPUHLIUIIBI JEHCTBUS N3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMHCTB
C Oomopoil Ha WX omucaHus (B TOM 4YHCIIE: CIHMIOMETP, JATYUKHU IOJIOKEHHUS, PACCTOSHUSA U
YCKOpEHHUs, paKera, 53XOJIOT, OYKH, IepHUcKol, (¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOI, TO3UMETp, Kamepa BuiibcoHa), McCIonb3ys 3HaHUS O CBOWMCTBAaX (PU3MUECKHX
SBJICHUI U HEOOXOMMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

HCIIOJIb30BAaTh CXEMbl M CXEMaTHYHBbIE PUCYHKH HM3yYEHHBIX TEXHHYECKHUX YCTpPOMCTB,
U3MEPUTENIbHBIX TMPUOOPOB M TEXHOJOTMUYECKMX TMPOLECCOB MpPH pPEUIeHHH YydyeOHO-
MPAKTUYECKHX 337a4, ONTHUYECKHE CXEMBbI JIJISl IOCTPOEHUSI U300paKeHUH B IIJIOCKOM 3€pKaje U
coOuparole JTUH3E;

OPUBOJIUTH MpHUMEpPHl (HAXOAWTh HH(OpPMALMIO O TpHUMEpax) MPaKTUYECKOTO
UCIMOJIb30BaHUs (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HM JAJs o0ecredeHus 0e30MacHOCTH
npu obOpaiieHud ¢ OpuOOpaMu M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/10pPOBbS U
COOJTIOJICHHSI HOPM 3KOJIOI'MYECKOT0 TIOBECHHUS B OKpY Kalollei cpejie;

OCYIIECTBIISATh MOMCK HHGpopMauuu (Qusnueckoro conepkanus B VHTepHere,
CaMOCTOSITENIbHO ~ (OPMYJIHPYsS  TOHUCKOBBI  3ampoc, HAXOMUThb IYTH  ONpeNeeHus
JIOCTOBEPHOCTH TMOJIYY€HHON MHPOpPMAIMK Ha OCHOBE MMEIOIIUXCS 3HAHUM U JTOMOJHUTENbHBIX
HCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBITOJHEHUH YYEOHBIX 3a/JlaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(GU3MUecKOro coJepXKaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMHd KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHMs HHPOpPMAMM W3 OJHOW 3HAKOBOU
CUCTEMBI B JIpYTYIO;

co3/1aBaTh COOCTBEHHBIE MIUCbMEHHbBIE U YCTHBIE COOOIIEHHSI HA OCHOBE MH(POPMAIUH U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOrO COJEpKaHMs, MyOIUYHO MPEACTaBIATh PEe3yJbTaThl
INPOEKTHOM WM MCCIEN0BATENbCKOM JEATENIbHOCTH, IPU 3TOM TIPaMOTHO HCIOJb30BaTh
U3yYCHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3HKH U COPOBOXKIATh BHICTYIUICHUE
MIPE3CHTAINEH ¢ YIETOM OCOOCHHOCTEHN ayTUTOPHH CBEPCTHHKOB.



TEMATHYECKOE IINTAHHPOBAHUE

7 KJIACC
Ne HanmenoBanue pa3znennos u tem KommuecTBo 4yacos OnexTpoHHbIe (1IU(POBLIC)
I/ IIporpaMmaI Bceero || KonTponbheie || IIpaktuueckue 06pa30BaTeHBHBIC PECYPCEHL
paboThbl pabotsl
Paznen 1. ®usnka u €€ posib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
1.1 ||®usuka - Hayka 0 mpupoae 2 bubmmoreka [JOK
https://m.edsoo.ru/7f416194
1.2 ||®uznueckue BEIIMYHHBI 2 1 bu6nmoreka [IOK
https://m.edsoo.ru/7f416194
1.3 |[EcTecTBeHHOHAy4YHBIH METO. 2 1 bubmmoreka [JOK
MO3HAHUS https://m.edsoo.ru/7f416194

‘I/ITOFO 10 pa3zeiy

‘Pame.ﬂ 2. IlepBonayajibHble CBEICHHs 0 CTPOCHHH BeLIeCTBA

2.1 |Ctpoenue BemecTBa 1 bubnmnorexka HOK
https://m.edsoo.ru/7f416194

2.2 ||[IBmxKeHHE U B3aMMOJICHCTBHE 2 1 bubnuotexa [HOK
JaCTHI] BEIICCTBA https://m.edsoo.ru/7f416194

2.3 ||ArperaTHble COCTOSHUS BEIIECTBA 2 bu6nunoreka [IOK

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

‘I/ITOI‘O o pazaeny H ) H

‘Pame.ﬂ 3. /IBM:keHue M B3aUMO/IEHCTBHE Tell

3.1 ||MexaHHUYECKOE ABUKECHUE 3 bu6nunoreka [IOK
https://m.edsoo0.ru/7f416194
3.2 ||Muepmus, Macca, INIOTHOCTh 4 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
3.3 ||Cuna. Buasl cun 14 1 2 bu6nuoreka [IOK
https://m.edsoo0.ru/7f416194
‘I/IToro 10 pa3jeny H 21 H

‘Pamen 4. laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B

4.1 ||daBnenue. Ilepenava naBneHus 3 bu6muoreka [JOK
TBEPIBIMU TEJIAMH, )KUIKOCTAMHU U https://m.edsoo.ru/7f416194
razamu

4.2 ||/laBneHHE KUIKOCTH 5 bubnuotexa [JOK

https://m.edso0.ru/7f416194

4.3 ||ATmMocdepHoe naBieHue 6 bubmmoreka [JOK

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

4.4 || JleficTBUE KUIKOCTH U Ta3a HA 7 1 3 bubnuotexa [JOK
MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194

‘I/ITOFO 10 pasjeny H 21 H

‘Pasnen S. Pabora ¥ MOIIHOCTE. JHEPIrus

5.1 ||PaboTa 1 MOIIIHOCTE 3 1 but6mmorekxa [IOK
https://m.edso0.ru/7f416194

5.2 |[[IpocTbie MEXaHU3MBI 5 1 bubnuotexa [JOK
https://m.edsoo.ru/7f416194

5.3 ||MexaHu4eckas SHEPrus 4 1 1 bubnmoreka [JOK
https://m.edsoo.ru/7f416194

‘I/ITOFO 0 pazaeny H 12 H
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‘PGSCpBHOG BpeMs H 3 H H H
OBILIEE KOJIMYECTBO YACOB I10 68 12
[MPOI'PAMME
8 KUIIACC
No HaumenoBanue pa3nenoB u Tem KonnuectBo yacon ‘ DnekTpoHHbIe (IU(PPOBEIE)
1/ IporpamMmaI Bceero || Kontponsusie || [IpakTuueckue O6pa3OBaTeJILHBIC PECYpPChL
paboTEI
|Pa3L[e.11 1. TenmioBbI€e IBJICHUSA
1.1 ||Ctpoenue u cBOMCTBA BEIIECTBA 7 bubmmorexa [IOK
https://m.edsoo.ru/7f4181ce
1.2 ||TemoBsie mporecchl 21 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
|I/ITor0 0 pasaeny H 28 “

|Pa3z[e.11 2. DJIeKTPpUYEeCKHE U MATHUTHBIE SIBJICHUSI

2.1 |[DnexTpuueckue 3apsabl. 3apsuKeHHbIE | 7 1 bubnnoreka [JOK
TeJIa ¥ UX B3aMMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
2.2 |ITocTOSTHHBIN 2JIEKTPUUECKHUI TOK 20 7 bubnuoreka [JOK
https://m.edsoo.ru/7f4181ce
2.3 ||MarHuTHBIC SIBJICHUS 6 15 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
2.4 |[DaexTpoOMarHuTHas WHIYKIUS 4 bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
|I/ITor0 0 paseny H 37 “
|Pe3epBHoe BpEMs H 3 “ H H
OBIIEE KOJIMYECTBO YACOB I1O 68 145
[TPOT'PAMME
9 KJIACC
Ne HaumeHnoBanue pa3aenoB u TeM KonuuecTBo yacos DnexTpoHHbIE (U POBLIC)
n/n IMporpamMmaI Bceero || Koutponsnsie || [IpakTuueckue 06p330BaTeJ'H)HBIe PECYPCHL
paboTHI paboTHI
Pazgea 1. Mexann4yeckue siBJIeHUs
1.1 |Mexanudeckoe aBMkeHHE u crmocoosl || 10 1 but6mmorexa [IOK
€ro OMUCaHUs https://m.edsoo.ru/7f41a4a6
1.2 ||B3zaumopeiicTBue TENI 20 1 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
1.3 ||3akoHBI cOXpaHeHHS 10 3 bubmuorexa [IOK
https://m.edsoo.ru/7f41a4a6
|I/IT0ro 0 pas3zeiy H 40 H
|Pa3zle.11 2. MexaHH4YeCKHe K0J1€0aHUA U BOJTHBI
2.1 |[MexaHnueckue KojieOaHus 7 3 Bbub6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
2.2 ||MexaHW4YecKHue BOJHBI. 3BYK 8 1 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
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Ne
/o

HanmenoBanue pa3nienoB u Tem
HpOrpaMMBI

‘ KonnuecTtBO yacoB

Bceero

KonTponsusie
paboTs

IIpakTuyeckue
paboTs

DnekTpoHHbIe (IU(PPOBLIE)
o0pa3oBaTeNbHbIC PECYPChHI

|I/IToro 10 pa3zeny

|15 ]

|Pa3ne.11 3. DJIeKTPOMATHUTHOE M0JIe U JIeKTPOMATHUTHbIE BOJIHbI

3.1 ||[9nexTpoMarHuTHOE TOJIe U 6 2 bubmuoreka [JOK
9JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
|I/IT0ro 0 pasaeny H 6 “
|Pa3ne.11 4. CBeTOBLI€ ABJICHUS
4.1 |[3akoHBI pacIpOCTPAHEHUS CBETA 6 2 bubmuorexka [JOK
https://m.edsoo.ru/7f41a4a6
4.2 |JIuH3bI U ONITUYECKUE TIPHOOPHI 6 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
4.3 ||PaznoxxeHue Oeoro cBeTa B CIIEKTP 3 2 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
|I/ITOro 10 pasaeny H 15 H
|Pa311e.11 5. KBaHTOBLIC SIBJICHUSA
5.1 |Hhcnyckanue u norjionieHue cBera 4 1 bubnuorexa [JOK
aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 ||CtpoeHue aTOMHOTO sijipa 6 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41a4a6
5.3 ||SInepHble peakuuu 7 1 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41a4a6
|I/ITOro 0 pasaeny H 17 H
|Pa3)1e.11 6. IToBTOpPHTEIbHO-00001AI0 M MOIYJIb
6.1 |[loBTOpenue u 06o0IICHNE 9 2 bubmmorexa [IOK
cofepkaHus Kypca pu3uku 3a 7-9 https://m.edsoo.ru/7f41a4a6
KJ1acc
|I/IT0ro o pas3zeiy H 9 “
OBIIEE KOJIMYECTBO YACOB I10 102 3 27
[TPOTPAMME

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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