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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa mo (u3KMKe HAa YpPOBHE OCHOBHOTIO OOIIEro oOpa30BaHUS COCTaBJIE€HA Ha
OCHOBE NOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOEHMsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOM Tmporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
GbenepanbHOi paboveid mporpammbl BocnuTaHusd M KoHumenuuu npenogaBaHus y4eOHOro
npeaMera «Pusukay.
Copmepxanne  mporpaMMbl 1o (GU3MKE  HAlpaBIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYyYarOIIMXCsl M OpraHU3alui0 HM3y4eHus (U3MKA Ha
NeSITeIbHOCTHON OcHOBe. B mporpamMme mno (Qusuke y4dUTHIBAIOTCS BO3MOXHOCTH Y4e€OHOIO
npenvera B peanmu3aiuu  TpeboBanuit ®I'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  O0y4eHus, a  Takke  MEXIPEIMETHble  CBS3U
€CTeCTBEHHO-HAYYHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIET0 0Opa30BaHMUS.
[TporpammMa 1o ¢u3uKe yCTaHaBIMBAET pacHpeieseHHe y4yeOHOro marepuana Mo rojam
o0ydeHust (1Mo Kjiaccam), NpenjgaraeT TPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUS HPEAMETHOIO COJEpXkKaHUi M Yyu€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.
[Tporpamma no ¢usuke pazpaboraHa ¢ LENbIO OKa3aHUS METOAMYECKOM MOMOILU YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
dusmka sABISAETCS CUCTEMOOOPa3yIOLIUM ISl €CTECTBEHHO-HAYYHbIX YUEOHBIX IIPEIMETOB,
MOCKOJIbKY (pU3MUEcKue 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil U ¢pu3nveckoil reorpadueii, BHOCUT BKJaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HauOojee siCHble OOpa3lpl MPUMEHEHHs HAy4dHOIo MeTojJa
MO3HAHUs, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.
Opna U3 TNaBHBIX 3a7a4 (pU3NYECKOro 00pa3oBaHUS B CTPYKType oO1ero oopa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIpaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYyUHYIO TPaMOTHOCTb:
® HAy4YHO OOBSACHSATH SIBICHUS;
® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BaHMS;
® MHTEPHPETUPOBATh JAaHHBIE W MCIOJNb30BaTh HAy4yHBIE JOKa3aTeNbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxk1€HHONU pemeHneM Komnernn MunucTteperBa npocsemenuss Poccuiickonn @enepannn
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus pu3nku:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOy4aroIlUXcs K HayYHOMY HW3YUEHHIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEJCTABIEHUH O HAyYHOM MeETOJ€ TO3HaHUS U (popMHupoBaHHE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4YeHHUs] OCHOB CTPOEHUS
MaTepuy U pyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE MPEICTABICHUNA O poJaU (GU3UKU AJS PA3BUTHUS APYIHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymed mnpodeccnoHaIbHON
NeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JalbHEHIIEMY O0yYSHHIO B 3TOM
HalpaBJICHUU.



JlocTkeHne STUX TIeNedl mporpamMmbl 1Mo (U3MKE HAa YpPOBHE OCHOBHOTO OOIIEro

00pa3oBaHUs 00ECIEUNBACTCS PEIICHHEM CIICAYIONINX 3a1a4:

e npuoOpeTeHHe 3HAaHWUK O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHUYECKUX,
TETUIOBBIX, MJIEKTPHUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSX;

e nmnpuoOpeTeHHEe YMEHUH ONUCBIBATH UM  OOBACHATH (U3HUYECKUE SBICHUS C
UCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PCIICHHS IPOCTEHINNX pacU€THBIX 3a7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJICJICH, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;

e pa3BUTHEC YyMEHUW HAOMIOAaTh MPHUPOJHBIC SIBICHUS ©  BBHIIOTHATH  OIBITHI,
nabopaTopHble paboOTBl M AIKCIEPUMEHTAIbHBIE HCCICAOBAHHUS C HCIIOJIb30BAaHHEM
U3MEPUTEITBHBIX PUOOPOB;

e ocCBOcHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3MUECKOTO COJCPIKAHUS, BKIIOYAS
WH(DOPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHUBaHKE UHPOPMALINY;

® 3HAKOMCTBO CO cepaMu podheCCUOHATBLHON ACSITeIbHOCTH, CBI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0O0IEro o0pa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIENI0).

[Ipennaraemslii B mporpamme 1no (Gu3mnke nepedeHsb J1abopaTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHIATENbHBI XapakTep, YYUTENb JelacT BhIOOp MpoBeNeHHs JTa0O0paTOpPHBIX padoT U
OTIBITOB C YU4ETOM WHIUBUIYaTbHBIX 0COOCHHOCTEN 00yJarOIUXCsl, CIIMCKA HKCIIEPHUMEHTATIbHBIX
3a/laHui, IpeyiaraéMbIX B paMKax OCHOBHOI'O I'OCY/IapCTBEHHOI'O AK3aMeHa M0 (PU3HUKE.

COJAEPKAHUE OBYYEHUSA
7 KUIIACC

Pazgea 1. ®u3uka v e€ poJsib B MO3HAHUU OKPYKAKILEro MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. Gusndeckue sBICHUS: MEXAHHUECKUE,
TETIJIOBBIC, AJICKTPUUYECKHE, MAarHUTHBIE, CBETOBHIE, 3BYKOBBIC.

Ouznyeckue BeMMUWHBL M3mepenue ¢usnueckux BenuuuH. Du3ndeckne MpudOOpHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IUHUII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3y4yaloT Npupony. EcTecTBeHHO-HAy4IHBIN
METO/I TIO3HAHUsS: HAOIIO/IeHWe, TOCTAaHOBKA HAYYHOTO BOMNPOCA, BBIABWIKEHUE THUIIOTE3,
DKCIIEPUMEHT IO TMPOBEpPKE THUIMOTE3, OOBsSCHEHHEe Ha0mogaaeMoro spieHus. OmnucaHue
(UBUYECKUX SIBJICHUH C TTOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHnueckue, TeIUIOBbIC, AJICKTPUICCKHE, MATHUTHBIC, CBETOBBIE SIBJICHUS.

2. dusnueckue MpUOOPHI M MPOIEAYpa MPSIMBIX U3MEPEHUI aHATIOTOBBIM M ITU(POBBIM

npubOpoM.

Jlabopamopnwvie pabomot u onvimol.

Omnpenenenue 1EHbI JEIeHUs KAl H3MEPUTEIHLHOTO MPHOopa.

N3mepenne paccTOSTHUM.

N3mepenue 06bEMa KUIKOCTH U TBEPAOTO TeJa.

Ornpenenenne pa3MepoB MAJIbIX TEJ.

N3mepenne TteMrepaTypbl MNpU MOMOIIHM KUAKOCTHOTO TEPMOMETpAa W JaTyudKa
TEMIIepaTyphl.
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6. IlpoBemeHue wuccieqOoBaHUS MO MPOBEPKE THIOTE3bI: JAaTbHOCTh MOJIETA IApPHKa,
MYIEHHOTO TOPU30HTAIIbHO, TeM 00JIbIle, YeM OOJIbIIIe BHICOTA ITyCKa.

Pa3nen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOEHHH BellleCTBA.

CrpoeHue BemecTBa: aTOMbl M MOJEKYJIbl, MX pasMepbl. ONBITH, JO0Ka3bIBAKOLINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JBwxenune yactui BemiecTBa. CBS3b CKOPOCTH JBW)KEHHUS YacTHL C TEMIIEPAaTypOH.
BbpoynoBckoe nBmxeHue, auddys3us. B3zanmopelicTBue dYacTHI[ BEIIECTBA: MPHUTSDKCHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUIKOCTEH U  TBEPIBIX
(kpucTaminyeckux) Teia. B3auMoCBs3b MEXIy CBOICTBaAaMHM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHnue 6pOyHOBCKOTO JIBHXKEHUSI.

2. HaGmronenue nuddy3un.

3. HaOmionenue siBIeHUM, OOBACHIIONIMXCSA MPUTSHKEHUEM HIIM OTTAJIKMBAHHUEM YaCTHUIL

BELIECTBA.

Jlabopamopnwvie pabomot u onvimel.

1. Ouenka quamerpa aToMa METOJOM PsIOB (C UcIoyIb3oBaHueM (hoTorpaduwii).

2. OmbIThl IO HAOJIIOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHSI.

Pa3nen 3. /IBu:xkeHHe U B3aUMO/IeiicTBHE TeJl.

Mexannueckoe ABMXKEHUE. PaBHOMepHOe M HepaBHOMEpHOe JBuKeHHE. CKOpPOCTb.
CpenHsist CKOpOCTh IPH HEPABHOMEPHOM JIBM>KEHUH. Pacu€r myTu U BpeMEeHU JABUKECHUSI.

SlBnenve wHepnuu. 3aKOH WHEpPIUU. B3auMojeicTBHME Ten Kak NpPUYMHA HU3MEHEHUS
CKOpPOCTH JIBM)KEHMsI Tel. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElleCTBa.

Cwia Kak XapakTepucThka B3aumojencTBus Ten. Cuna ymnpyroctd u 3akoH ['yka.
N3mepenne cuibl ¢ TMOMOINBIO JWHAMOMeTpa. fIBieHHe TATOTeHHs W cuia Tsokectu. Cuna
TSKECTU Ha JIpyrux IiaHerax. Bec tema. HeBecomocth. CrioxkeHue cuil, HampaBJI€HHBIX IO
onHOI npsimoil. PaBHozelicTBytomas cui. Cuna TpeHus. TpeHHue CKOJBbKEHUS U TPEHHUE MOKOSI.
Tpenue B IpUpoe U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHs Tena.

N3mepenne ckopoCcTH MPSIMOJIMHEMHOTO JIBUXKECHHUS.

Habmronenue siBJIeHMS] HHEPITUH.

Hab6nronenne naMeHeHus: CKOPOCTH TTPU B3aMMOICHCTBHUH TEJL.

CpaBHeHHE Macc MO B3aUMOJEIHCTBHUIO TEJl.

CroxeHue CuiI, HalpaBJIEHHBIX 110 OJTHON TIPSMOIA.

ﬂaﬁopamopubte padomul u onvimol.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO ABWKEHUS (IIApHKa B KUIAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWJIS M TaK Janee).

2. OmnpeneneHune cpenHeil CKOPOCTH CKOJIBXEHUs OpycKa WIIM IIapuKa MO0 HAKIOHHOM

MJIOCKOCTH.

Omnpenenenue MIOTHOCTU TBEPIOTO Tena.

OMnBITHI, TEMOHCTPUPYIOIINE 3aBUCHUMOCTh PaCTsSHKeHHs (IedopMaIiii) MpyKUHBI OT

MIPUIIOKEHHOMN CHJIBI.

5. OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT Beca Teja U
XapakTepa CONpUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3nen 4. /laBieHue TBEPABIX TeJl, AKUAKOCTEH U ra3oB.

ouhkowdE
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Hasnenne. CriocoObl yMEHbIICHHS U YBEIUYCHUA JaBiieHus. [laBneHne ra3a. 3aBUCUMOCTh
JaBjieHUs ra3a oT 00béMa, Temneparypsl. [lepenaua naBnenust TBEPABIMU TeAMH, KUAKOCTIMU
u razamu. 3akoH Ilackans. [lHeBMaTnueckue MaminMHbl. 3aBUCUMOCTD JAaBJIEHUS XKUAKOCTU OT
rnyounsl.  ['mppocratumueckuit  mapagokc. CooOmarommecs cocyabl. [uapaBianueckue
MEXAHU3MBI.

Atmochepa 3emnm u atmocdepHoe naBieHue. [IpuYuHBI CYIIECTBOBAHUS BO3IYLTHOM
obonouku 3emmmn. Onbit Toppuyermmm. M3mepenue atmocepHOro MaBicHHs. 3aBUCHMOCTH
atMoc(epHOro JaBiieHHS OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOTro JaBICHHS.

JleiicTBHE JKUKOCTH U ra3a Ha NOrpyXEHHOE B HUX TeJo. BelTankuBaromias (apxume0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHuUs: KUIKOCTHIO U ra30M.
CooOmiarommecs COCy/Ibl.
I'uppaBnmueckuil mpecc.
[TposiBneHue neicTBUs aTMOCHEPHOTO JaBICHHUS.
3aBUCHMOCTh BBITAIKUBAIOUICH CHJIBI OT 00bEMa MOTrPYKEHHON dYacTH Tela M
IJIOTHOCTHU KUJIKOCTH.
PaBeHCTBO BBITAJIKMBAIOILIEH CUJIbI BECY BHITECHEHHON KUAKOCTH.
8. VYcioBue 1ulaBaHUS TeN: IUIABaHWUE WM TIOTPY)KEHHE TEl B 3aBHCUMOCTH OT
COOTHOUIEHUS IVIOTHOCTEH TENA U KUJKOCTH.
Jlabopamopnusie pabomot u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH Beca Tela B BoJie OT 00b&Ma MOTrpyKEHHOM B KHMIKOCTb
YyacTH Tena.
2. OmnpezneneHue BBITAIKUBAIOIIEH CHUIIBI, JEHCTBYIOIIEH Ha TeNo, MOTPYXKEHHOE B
HKUIKOCTb.
3. IIpoBepka HE3aBUCHMMOCTH BBITAIKHBAIOIIEH CHIIbI, JEHCTBYIOLIEW Ha TeIo B
KUJKOCTH, OT Macchl Tela.
4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUIIbI, JIEHCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTrPYKEHHOHN B KUAKOCTh YacTH TeJla U OT IJIOTHOCTH
JKUJKOCTH.
5. KoncrpyupoBanue apeomerpa WM KOHCTPYHPOBAHHME JIOJKU U ONpEIENEeHUE e
IPY30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MomiHOCTh. JHeprus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
pbruara. IlpumeHeHne mpaBuiia paBHOBECHS pbldara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHHUKH.
KIIJ nmpocTsix MmexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckass sHeprus. KuHermdeckas W mnoTeHUualbHas 53Heprus. llpeBpamienue
OJIHOTO BU/IA MEXaHWYECKOW SHEPTHUH B IpYroil. 3aKOH COXPAaHEHHUs SJHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1. Ompenenennie pa®OTBl CHJIBI TPEHUS NPU PABHOMEPHOM JIBIXKEHUU Tejia II0

TOPU30HTAILHOM TOBEPXHOCTH.

2. HWccnenoBaHue yciI0BHI paBHOBECHS phlyara.

3. WUsmepenune KIT/] HakIOHHOH MIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPAHCHUS MEXaHUYECKOW SHEPTHH.

8 KUIACC
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Pa3nes 6. TensioBble siBJICHUS.

OCHOBHBIE MTOJIOKEHUSI MOJIEKYIISIPHO--KMHETUYECKOM TEOPUU CTPOEHUS BellecTBa. Macca
U pa3sMepbl aToMOB M MoJeKkyl. OnbITbl, NOATBEP)KIAAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHO-KHHETUYECKOU TEOPHH.

Mopnenu TBEPIOTO, )KUJIKOIO U Ta3000pa3HOro COCTOSHUM BelecTBa. Kpucrammueckue u
amop¢usbie Tena. OObsICHEHHE CBOWCTB ra3oB, )KUIKOCTEH U TBEPABIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO--KMHETHYeCKOW Teopuu. (CmaunMBaHuWE M KalWULSIPHbIE sIBIE€HUS. TerioBoe
pacUIMpEHNE U CKATHUE.

Temnepatypa. CBsA3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JABMJKEHUS 4YacTHII.
Buytpennsis sneprus. CrnocoObl HW3MEHEHHUSI BHYTPEHHEW OJHEpPruM: TeIulonepenadya u
coBepieHre padoThl. Bupl Temonepeaayu: TeIONpOBOIHOCTh, KOHBEKIHS, U3TyUYECHHUE.

KonuuecTBo TemioThl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnmooOMEH U TEemIoBOe
paBHOBecHe. YpaBHEHHE TeruioBoro Oananca. [lmaBneHune W oTBepAeBaHWE KPHCTALUTHYECKUX
BEleCTB. YaenbHas Termsora muaBieHus. [lapooOpa3oBanme u koHueHcanus. lcnapenue.
Kunenune. VYpaenbHas Ttemiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMoc(hepHOro JaBICHHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunuunsr pabotbl TemnoBelx aurarenet KIIJ[ TtemnoBoro nsurarens. Temosbie
JIBUTATEIH U 3aLIUTa OKPYKaroUIed Cpeibl.

3aKOH COXpaHEHMsI U IPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpauuu.

1. HabGmoneHne 6pOyHOBCKOTO JIBHIKEHUS.

HaGmronenue nudoysuu.

Habmonenune siBneHuit cMauMBaHus U KalWUISIPHBIX SIBJICHU.

HaGnroeHue TerinoBoro pacuMpeHus Tell.

V3MeHeHne naBlieHus ra3a pu U3MEeHEeHUH 00bEMa U HarpeBaHUM UJTU OXJIAXKICHUU.

[IpaBuna n3mMepeHus TeMiepaTypsl.

Bunae! renionepenaun.

OxJnaxJieHne Ipu COBEPLIEHUN PaOOTHI.

Harpesanue npu coBepiiieHUN padOThl BHEIIHUMU CUJIaMHU.

10 CpaBHeHuE TEIIIOEMKOCTEN Pa3JINYHBIX BEILECTB.

11. HabmroieHre KUTeHus.

12. HaGnroieHue MocTOsSHCTBA TEMIIEPATYPhI IIPU TUIaBICHUH.

13. Mojienu TEeIIOBBIX ABUTATENIEH.

Jlabopamopuvie pabomul u onvimel.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSL.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WJIM caxapa.

OnbIThI 1O HAOIIOIEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEH U TBEPABIX TE.

Onpeznenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.

OnpIThI, AEMOHCTPUPYIOIIKME 3aBUCUMOCTb JIaBIIEHUS BO3JyXa OT €ro o0béMa Hu

HarpeBaHUs WM OXJIAKICHUS.

6. TlpoBepka THIIOTE3BI JMHEHWHOHW 3aBHCHMOCTH JITMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYpPHI.

7. HaOmroneHue u3MeHeHHs] BHYTPEHHEH 3HEpruM Teja B pe3ysbTare TeIulonepenadu 1
paboThI BHEIIHUX CHJL.

8. HccnenoBanwue siBICHUS TEIUIOOOMEHA IIPU CMEIIMBAHUH XOJIOTHOM M TOPSTYCH BOJIBI.

9. OmnpeneneHue KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH IMpHU TEIUIOOOMEHE C
HarpeTbIM METaJNINYECKUM I[IUIHHIPOM.

10. Ompenenenuie yaenbHOM TEIIIOEMKOCTH BEIIESCTBA.

11. UccnenoBanue mporiecca NCIapeHHs.

©CoNoORWN
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12. OnpeneneHrie OTHOCUTENBHON BIQKHOCTH BO3TyXa.

13. Omnpenenenuie yaeabHOM TEIUIOTHI IJIABICHUS JIbAA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJICHHS.

Onektpuszanus Tenl. J[Ba pona 3JIEKTpHUUECKUX 3apsAloB. BzaumonelcTBHue 3apsyKEHHBIX
ten. 3akon KymoHa (3aBUCHMMOCTb CHUJIBI B3aUMOJCHCTBUSI 3apsKEHHBIX TET OT BETUYUHBI
3aps0B U PACCTOSTHUSI MEXKTY TEIaMH).

OnekTpuueckoe nosie. Hanpspk€HHOCTD anekTpudeckoro mnojs. [IpuHuun cyneprno3uiun
JNEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKTpuueckuil 3apsan. CrpoeHue
aTtoma. [I[poBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTr0 3apsa.

ONEKTPUYECKUI TOK. YCIOBUSI CYLIECTBOBAHMS JJIEKTpUUECKOro Toka. McTouHuku
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OileKTpuueckoe HampsbkeHue. ConpoTUBIIEHUE
MPOBOJIHUKA. YIENbHOE COMPOTUBIEHUE BemecTBa. 3akoH Owma s ydacTka IIemu.
[locnenoBarenbHOE U apaieIbHOE COEAMHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOr0 TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
U TIOTPeOUTENH IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3aMbikaHHe.

ITocrosiHHbIE MarHuThl. B3anMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOe IOJe€.
MarnuTtHoe noje 3eMJId U ero 3HaueHue JUIs )kU3HU Ha 3emuie. OnbIT Dpcreaa. MarautHoe nosie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSHHOrO ToKa. lcnosb3oBaHue
ANEKTPOJBUIATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneiter  @apagnes. SBneHue  anekTpomMarHuTHOM — wHAykuuu. IIpaBuimo  JleHna.
Onektporedeparop. CrocoObl TOJYYEHHUS JIEKTPUUYECKON HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3zanus Ted.
JIBa pona aieKTpUUYECKUX 3apsiIOB U B3aUMOJEHCTBUE 3aPSHKEHHBIX TEIl.
YCTpOKCTBO U AIEMCTBUE DIIEKTPOCKOIIA.
OnekTpocTaTHuecKast UHIYKIIMSL.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenvupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
N cTouyHMKM TOCTOSIHHOTO TOKA.
JlericTBUA DIIEKTPUYECKOTO TOKA.
. DJIEKTPUYECKUN TOK B )KUIKOCTH.
. 'a30Bblii pa3psa.
. I3MepeHne cuiibl TOKa aMIIepMETPOM.
. U3mepeHne 3eKTpuYecKOoro HanpsKeHUs BOIBTMETPOM.
. Peoctat u mMara3uH cCOnpOTHBIICHUM.
. B3auMopeiicTBue NOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXHOCTH Pa3JIeJICHHs TTOJIFOCOB MArHUTA.
. MopenvpoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe mnoJje Toka. JJIeKTPOMAarHurT.
. JleiicTBe MarHUTHOTO NOJISL HAa MPOBOJIHUK C TOKOM.
. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBIEHUS 2JIEKTPOMATHUTHON MHAYKIUH.
. Onbrter @apagest.
. 3aBUCUMOCTD HaIlpaBJICHUS UHIYKIIMOHHOIO TOKA OT YCJIOBUW €r0 BO3HUKHOBEHHS.

CoNoOARWNE
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25. DnexTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnwvie padbomot u onvimeol.
OnbITH IO HAOJIIOACHUIO STCKTPU3ALUH TEJI HHAYKIIUEH U TIPU CONPUKOCHOBEHHH.
HccnenoBanue AeHCTBUS 2JEKTPUUYECKOTO 110JI HA IPOBOJAHUKU U TUJICKTPUKH.
COopka u mpoBepka pabOoTHI NMEKTPUIESCKOMN IIENH MOCTOSTHHOTO TOKA.
M3MepeHue U peryaupoBaHue CUIIbl TOKA.
W3mepenue U peryJinpoBaHue HaPsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MIYLIETO Yepe3 PE3UCTOpP, OT CONPOTUBIICHHUS
pE3UCTOpa U HAIIPSHKEHUS Ha PE3UCTOPE.
7. OnbITel, JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  JIEKTPHUUECKOTO  CONPOTHBIICHUS
IIPOBOAHMKA OT €T0 JIJIMHBI, IUIOIIAU [IONIEPEYHOr0 CEYEHUS U MaTepHala.
8. Ilpoepka mpaBuia CIOXKEHUS HANPSHKEHUH INPU IOCIEAO0BATEIbHOM COEAMHEHUM
JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CUIIbI TOKa IPH MapaUIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. Onpenenenrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIETO Yepe3 PE3UCTop.
11. Onpenenenre MOIIHOCTH JIEKTPUUYECKOTO TOKA, BBIJEIAEMON Ha pe3UCTOpe.
12. UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JaMIIOUKY, OT HANpsIKCHHUS
Ha HEW.
13. Onpenenenne KIIJl narpeBares.
14. UccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS MIOCTOSTHHBIX MarHUTOB.
15. 3yyeHre MarHUTHOTO TMOJSI IOCTOSHHBIX MAarHUTOB IpU UX OOBEAMHEHUU W
paszeneHuu.
16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbITHl, AEMOHCTPUPYIOLIHE 3aBUCUMOCTb CUJIBI B3aUMOJICHCTBUS KaTyLIKH C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTyIIIKE.
18. M3yueHue AelcTBUS MAarHUTHOTO IOJISt HA IPOBOIHHUK C TOKOM.
19. KoncTpynpoBaHnue 1 u3y4eHue paboThl dJIEKTPOIBUTATEISL.
20. Uzmepenue KI1J] snexkTpoaBUraTeaIbHON YCTaHOBKHU.
21. OnBITEI 1O MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM WHIYKIIMH: HCCIICAOBAHHE
U3MEHEHMI 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KUIACC

SouhrwnE

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe nBwkeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHMs. PaBHOMepHOe mpsMoiuHENHHoe aBukeHue. HepaBHoMmepHOe
npsIMOJIMHENHOE ABM>KeHHe. CpenHsss U MIHOBEHHAs CKOPOCTh Tella IPH HEPABHOMEPHOM
JIBIKCHUH.

VYckopenue. PaBHoyckopeHHOE TpsMonHeHOe ABMkeHne. CBoOoaHoe nagaeHue. OnbIThI
lanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JIluneitHas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoi 3akon Hetorona. Tperuit 3akoH HeroroHa. IIpuniun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJBKEHHUS, CUja TPEHUs
MIOKOSI, IPYTH€ BUJbI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO MaJeHUs.
JBmwxenune mmianer Bokpyr Connma. IlepBas kocmuueckas ckopoctb. HeBecomocTs u
[EepPErpy3KHu.

PaBHOBecue MaTepuaibHOM TOYKH. AOCONIOTHO TBEPIOE Teno. PaBHOBecue TBEPOTO TEma
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.



Nmnynec Tena. M3smeHenue umnynbca. Mmmynbsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTruBHOE BUKEHUE.

Mexannueckas paboTa U MOIIHOCTh. PaboTa cuil TshkecTH, ynmpyroctH, TpeHusi. Cs3b
SHepruu U pabothl. IloTeHuManbHas SHEprusi Tena, MOJHATOrO HaJ IHOBEPXHOCTBIO 3EMIIM.
IToTrenumanbpHas 3HEprus cxaroi npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS MEXAHUYECKOU SHEPIUu.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE MyTeW U TPACKTOPHUU ABMKEHHS OJHOTO M TOTO XK€ Tela OTHOCHUTEIIBHO
pas3HbIX TEJ OTCUETA.

3. H3mepeHue CKOPOCTH U yCKOPEHUS MPSIMOIMHEHHOTO JBUXKEHUSI.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHMSL.

5. Habmronenue nBuKeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUH, IPOUCXOIAIUX B cucTeMe oTcuéra «Tenexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH’)KEHUU OTHOCUTEIBbHO KaOuHeTa PU3UKH.

7. 3aBHCHMOCTb YCKOPEHHS Teja OT Macchl Teja U AEUCTBYIOLIEH Ha HErO CHUJIBL.

8. HaOmoneHnue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJI.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya uMmysbca MpyU B3aUMOJICHCTBHHU Tell.

11. IlpeoOpa3oBaHus 3HEPTUH ITPU B3aUMOIEHCTBUHU Tell.

12. CoxpaHeHnue UMIyJIbCa MPH HEYIPYTOM B3aHMMOICHCTBHUH.

13. Coxpanenue uMIysbca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HabGumroieHne peakTUBHOIO JBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHnue MeXaHUYECKON SHEPTHH MTPH JBMKEHUH TEJa 0] ISHCTBUEM TPYKUHBI.

Jlabopamopuvie padomol u onvimel.

1. KoHcTpyupoBaHue TpakTa JUisl pa3roHa M JAlbHEWIIEro PaBHOMEPHOIO JBUKEHHS
IIapHKa UM TEJIEeKKH.

2. OmnpeneneHne CpeaHEW CKOPOCTH CKOJBKEHHUS OpycKa WIIM JBHKCHHS INapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOPEHUs Tejla NpPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTH IYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JIBU)KEHUU 0€3
Ha4yaJIbHOU CKOPOCTH.

5. IlpoBepka rumoresbl: €cCiIM IPU PABHOYCKOPEHHOM JBMKEHHHM O€3 HadallbHON
CKOPOCTM IIyTM OTHOCSTCS KakK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
MPOMEKYTKHU BPEMEHH OJMHAKOBBI.

6. HccnemoBaHue 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JTaBJICHMUSL.

7. Omnpenenenue k03 PUIHEHTA TPEHUS CKOIBKECHUS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.

9. Omnpenenenne pabOThl CUJIBI TPEHHUS TPH PABHOMEPHOM JBM)KEHUH Tella 110
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YOPYTrOCTH NHpU THOABEME Tpy3a C HCIOJIB30BaHHEM
HEMOJIBUYKHOTO U MOJABUYKHOTO OJIOKOB.

11. M3yueHne 3akOHa COXPAHEHUS SHEPTUH.

Pazgen 9. Mexannuyeckne Koje0aHUs U BOJIHBI.

KonebarenbHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWIA: MEpPHOJ, 4acToTa,
aMIUIUTyJa. MaTeMaTuyeckuii W TOPYKUHHBIM MasTHUKU. [IpeBpamieHue 5>HEpruu Mpu
KOJ1e0aTeIbHOM JBHKCHUU.



3aryxatomue kojeOaHus. Beinyxaennsle koneOanus. Pezonanc. MexaHuyeckre BOJHBI.
CpoiicTBa MexaHHueckuX BOJH. IIpononbHble U nonepednbie BOJIHbI. [|JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.
3ByK. I'poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.
Hemoncmpayuu.
HaGnronenue koneGaHuii Tes1 0J 1eHCTBUEM CHUJIBbI TSDKECTH U CHJIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
HaOnroneHue BoIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.
Pacrnipoctpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENH).
HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHUYECKHI1 pe30HaHC.
JIaﬁopamopnbte pabomwt u onvimol.
1. Omnpenenenue yacTOThl U EpUOAa KOJEOAHUNH MAaTEMAaTUYECKOTO MasiTHUKA.
2. OmnpezeneHue 4acTOThl U Ieprojia KoieOaHUi MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMMOCTH TEpHOAA KoJeOaHWI TOABEIICHHOTO K HUTH TPy3a OT
JUINHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH IepHoja KojeOaHUM MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.
5. IlpoBepka He3aBUCHUMOCTU IEpUOAa KOJEOAHUU Ipy3a, MOJBEHIEHHOIO K HUTH, OT
Macchl rpysa.
6. OnbITel, JEMOHCTPUPYIOIIME 33aBHCUMOCTh TMEpUojia KOJIeOaHWH MPYKHUHHOTO
MasiTHUKA OT Macchl Ipy3a U *KECTKOCTH MPY>KUHBI.
7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/leHuUs.
Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
ONEeKTpOMarHUTHOE TMoJie. DJIEKTPOMarHUTHblE BOJHBL. CBOMCTBAa 3JIEKTPOMArHUTHBIX
BoJH. [lIkana 31eKTpOMarHuTHBIX BOJH. Mcrionb30BaHUe 2JEKTPOMAarHUTHBIX BOJIH AJII COTOBOM
CBSI3H.
OnexkTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE cBOICTBA CBETA.
Hemoncmpayuu.
1. CsoiicTBa 371E€KTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBa CBETA.
Jlabopamopuvie padomol u onvimel.
1. WU3yyeHue cBONCTB 3J€KTPOMAarHUTHBIX BOJH C MOMOUIbI0 MOOUIBHOIO TenedoHa.
Pa3nes 11. CBeToBbI€ sIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cera. lIpsMonuHeiiHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpakenue cera. [lnockoe 3epkano. 3akoH OTpa)keHHUs CBETA.
IIpenomnenue cBeta. 3aKoH mpenomiieHus: cBeTa. [1oiHOe BHYTpEHHEE OTPAKEHUE CBETA.
Hcnonp30BaHNE IOJHOTO BHYTPEHHETO OTPA)KEHUS B ONTHUECKUX CBETOBOJAX.
Jlunza. Xox nyweil B nuH3e. Onrtuueckas cucrema (oToarmapara, MHUKPOCKONA H
Teneckona. ['na3 kak ontudeckas cuctema. bim3opykocTs U 1adbHO30PKOCTb.
Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HhtoToHA. Ci0’keHuE CIEKTpaibHBIX 1IBETOB.
Hucnepcus csera.
Hemoncmpayuu.
[TpstmonuHEITHOE pacIpoCTpaHEHHUE CBETA.
OTtpaxxeHue cBeTa.
[Tony4yenne n300pakeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cpera.
OnrTuyeckuii CBETOBO/I.
Xon tydeit B coOuparomiei JTruH3e.
Xop J1ydeil B paccenBaroleH JIMH3E.
[Tomy4yenune n300pakeHHIA ¢ TOMOIIIBIO JIHH3.
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9. Tpunuun neiictus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mogens riasa.

11. Paznoxxenue OEIIOro CBETa B CIIEKTP.

12. Tlony4enue Oenoro cBera Npu CIOKEHUU CBETA PA3HBIX L[BETOB.

Jlabopamopuvie pabomol u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPasKE€HUs CBETOBOTI'O JIydya OT yIjla MajeHus.

2. HzyueHue xapakTEpUCTHK U300paXeHUs MPEAMETa B IIJIOCKOM 3epKaJe.

3. MHccnenoBanue 3aBUCUMOCTH yIJia MPEIOMIICHHSI CBETOBOTO JIyda OT yIJla MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tomy4yeHnue n300pakeHUIA ¢ TTOMOIIBIO COOUPAIOIIEH JTMH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHUIIBI COOMPATOIEH TNH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnpITEl IO BOCIPHSTHIO I[BETa MPEIMETOB NPU HX HAOIIONECHHH Yepe3 IIBETOBBIC
(UITBTPBI.

Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaenb atoMa bopa. Mcenyckanue u
IIOTJIOIIEHKE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-usnydeHus. CTpoeHHE aTOMHOIO sJIpa.
Hyknonnass momens aromHoro sigpa. M3oromsl. PaapnoaktuBHble mpeBpaimeHus. Ilepuon
II0JIypacnasa aTOMHBIX sJIEp.

SAnepHble peakiyy. 3aKOHbI COXPaHEHUS 3apsA0BOIO U MAaCCOBOI'O YMCEN. DHEPrUsl CBA3U
aToMHBIX saep. CBsa3p Macchl U dHepruu. Peakumm cuHre3a u geneHus suep. Mcrounuku
sHeprun CosHIA U 3BE3.

SAnepnas sHepreruka. JleiicTBYs paAOaKTUBHBIX U3JIyYEHUHN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CHeKTphl U3JIy4€HUs U TIOTJIOIIECHHUS.

CrnieKTpbl pa3aMyHbIX T'a30B.

CrnexTp Boaopo/a.

Habmonenue tpekoB B kamepe BuibcoHa.

PaboTa cuéTunka HOHU3UPYIOUINX U3ITy4EHUI.

Peructpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOJYKTOB.

.]Iaﬁopamopubte padomol u onvimul.

1. HaGumroneHue CIUIOMIHBIX U JIMHEWYATBIX CIIEKTPOB U3ITYYECHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHUE HSHEPIMM YaCTHIBI 110 TOPMO3HOMY HyTH (IO

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (QOHA.

IHoBTOpPUTEIBbHO-000011IA0 M MOYJIb.

[ToBTOpUTENBHO--0000IIAOIIMKA  MOAYJIb TpEAHAa3HAYeH I CUCTeMaTH3aluu |
0000111eHUS TPEIMETHOTO COACPIKAHUS U OIbITA I€ATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUEHUU
BCEro Kypca (PM3MKH, a TaKkKe JJIs MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
¢buznke U1s1 00yJarommxcs, BBIOPABIINX 3TOT Y4€OHBIH MpeIMeET.

IIpy wu3ydyeHMM JAHHOTO MOJYJS pPEAIU3YIOTCI M CHUCTEMATU3HPYIOTCS — BUIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecreuynBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX pe3yibTaToB 0OyueHHs, (OpMHUPYETCS €CTECTBEHHOHAay4YHas
IPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJIOB HCCIICOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIQICHUE YMEHMUSAMHU OOBACHATh (PU3MUECKUE SBICHHS, NPUMEHSS IOJIy4YeHHbIE 3HAHMS,
pelaTh 3aJa4d, B TOM YHCII€ KAYECTBEHHBIE U OKCIIEPUMEHTAIIBHBIE.

[TpyHIMNIMATBHO AEATEIbHOCTHBIA XapakTep AaHHOTO pas3zeiia pealn3yeTcs 3a CUET TOro,
YTO 00Y4arOLUECs BBIMOIHSAIOT 3aJJaHNs, B KOTOPBIX UM IIPEUIaraercs:

Ha OCHOBE IOJIYUYCHHBIX 3HAHUN Pacro3HaBaTh U HAYYHO OOBSACHATH (PU3MUECKUE SIBICHUS
B OKpY’KarolIed MPUPOe U OBCETHEBHOM KU3HU;

No ok
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HCIIOJIB30BaTh HAYYHBIC MCTO/bI MCCJICIOBAHUSA (1)I/ISI/II-IGCKI/IX HBHGHHﬁ, B TOM 4YHUCJIC OJIA

IMPOBEPKU T'UIIOTE3 U IMMOJTYUCHUSA TCOPETUICCKUX BBIBOOOB;
O00BACHATH HAay4YHBIC OCHOBBI HanOoJjiee BaKHBIX IIOCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOHOFI/If/’I,
HaArmpuMep, MOTPAKTUYCCKOro MCIIOJIb30BaHUA PA3JIMYHBIX HCTOYHHKOB OHEPIrMHM Ha OCHOBC
3aKOHa MPEBpaAlICHUA U COXPAaHCHUS BCEX N3BCCTHBIX BUAOB SHCPI'UH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUA

W3yuyenve ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs HaIlpaBICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U MTPECAMCTHBIX 06pa3OBaTCHBHBIX PE3yJIbTATOB.

B pesynprate usyuenuss (U3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS Y

oOyuaromierocst Oynyt chOpMUPOBaAHBI CIEAYIOIINE JINIYHOCTHBIE PE3YIIbTAThl B YACTH:

1) maTpMoOTH4€eCKOro BOCTIUTAHUS

- MPOSIBJIICHHUE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSHUIO POCCUICKOMN (Qu3ndeckoin
HayKH;

- ICHHOCTHOE OTHOIIICHUE K JOCTH)KCHUSM POCCUHCKHUX YICHBIX--(DH3UKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJI€HUU OOIIECTBEHHO 3HAYMMBIX U ITHUYECKHUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IIPUMEHEHUEM JOCTHUKEHUH (PU3UKU;

- OCO3HAHME BaXKHOCTU MOPAJIbHO--3TUUECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCHMTAHMUSA:

- BOCHPHSTHE ICTETMUYECKUX KauyecTB (PM3MUECKON HAayKu: €€ rapMOHHYHOI'O MOCTPOEHHS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 O3HAHMSA:

- OCO3HaHHUE IEHHOCTH (HU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAIONIEH KYJIbTYpHI;

- pa3BUTHE HAyYHOU JHO0003HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON JeSITENbHOCTH;

5) popmMupoBaHus KYJbTYPbI 310POBbS U IMOLMOHAJIBHOIO 0J1arONMOJTyYHA:

- OCO3HAaHHE IEHHOCTH 0e30MacHOro obpa3a *XHM3HM B COBPEMEHHOM TEXHOJOIMYECKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOr0 TMOBEACHHMS Ha TpaHCIOpTe, Ha JOpOrax, C
AIEKTPUUYECKUM U TEIJIOBBIM 000PY/IOBAHUEM B JIOMAITHUX YCIOBUSX;

- cOpMUPOBAHHOCTh HaBbIKa pedrekcuu, MPU3HAHUE CBOETO MpaBa Ha OIMIMOKY M TaKOTO
e IIpaBa y Jpyroro 4eioBeKa;

6) TPy10BOr0 BOCIMTAHMSA:

- aKTUBHOE Y4acTHE€ B PEUIEHHM MPAKTUYECKUX 33a7ay (B pamMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3aliu, Tropoja, Kpas) TEXHOJOTMYECKOW W  COLMAJbHOW HaIpaBIEHHOCTH,
TpeOYIOMIMX B TOM YHCIE U PU3NIECKUX 3HAHUM;

- UHTEpeC K MPAKTUYECKOMY H3yUEHHUIO Mpodeccuid, CBA3aHHbBIX ¢ (U3UKOM;

7) 3K0JI0rM4eCKOr0 BOCIIMTAHMS:

- OpHUEHTalMs Ha MpPUMEHEHHE (QUINYECKUX 3HAHUU JUIsl pelieHus 3ajad B o0yacTu
OKpY’Kalollled Cpe/ibl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKH HUX BO3MOKHBIX MOCIEICTBUN
JUISl OKPY>KarOIEen CpeJibl;

- OCO3HaHHe MI00ATFHOTO XapaKTepa HIKOJIOTHUUECKUX MPOOIeM U MyTel UX PeIIeHus;

8) ajanTannu K N3MEHSAKIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpebl:

- TOTPeOHOCTH BO B3aWMOJCHCTBUM TIPU BBINOJHEHUW WCCICNOBAHUN U TMPOEKTOB
(bu3MYECKOI HAPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

- MIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO NeSTEIbHOCTb;



® - TOTPeOHOCTH B ()OPMHPOBAHMM HOBBIX 3HAHUH, B TOM 4YHCIEe (OPMYIHPOBATH HJEH,
HOHSTHS, TUIIOTE3bI 0 (PU3NIECKUX OOBEKTaxX U SBICHUSIX;
® - OCO3HaHHE JePHUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH (DUBUKH;

- IUTAHUPOBAHHUE CBOETO PA3BUTHA B IPUOOPETEHNH HOBBIX (PU3NYECKHUX 3HAHUM;
- CTpeMJICHHE aHAIM3UPOBATH U BBISBIATH B3AaUMOCBSI3U MPHPOJIBI, 0OIIECTBA U SKOHOMUKH,

B TOM YHCJIE C UCIIOIh30BaHUEM (PU3NICCKUX 3HAHU;
® - OIIGHKa CBOMX JCHCTBHI € y4€TOM BIMSHHUS Ha OKPYKAIOUIYIO CpPEIy, BO3MOMXHBIX
rJ100aBHBIX TOCIEICTBUM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpraTe OCBOEGHMS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocss OyayT cGOpPMHpPOBAHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHUBEPCAIbHbIE Y4YeOHBIE JEHCTBUS, KOMMYHUKATHBHbBIC
YHHUBEpCaIbHbIEC yUeOHbIE IEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUECOHbIE 1EHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

ba3oBble JJornvyeckue aelcTBUSA:

BBISIBJIATH M XapaKTEPHU30BaTh CYILIECTBEHHbBIC MPU3HAKN OOBEKTOB (SIBICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMKI, OCHOBAHUS IS 0000IICHNUS
U CPaBHCHUS;

BBISBJIATH 3aKOHOMEPHOCTH M NMPOTHBOPEUMS B PACCMAaTPUBAEMbIX (haKTax, JaHHBIX U
HaOJII0ICHUAX, OTHOCALIMXCS K (PU3HMUECKUM SBICHUSIM;

BBbIABJIATE HNPUYUHHO--CJICACTBCHHBIC CBA3W IIPH HM3YUCHUH (1)I/ISI/I‘I€CKI/IX SIBIICHUN H
nmponeccoB, JAcjaTb BbIBOJAbI C HCIHOJbB30BAHUCM JACAYKTHUBHBIX W HWHAYKTUBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh TMIIOTE3bI O B3aUMOCBA3SIX (PU3NUYECKUX BEJTUUUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CcHocod pemieHus ydeOHOW (u3nueckodl 3agauu
(cpaBHEHHE HECKOJBKMX BAPUAHTOB pEUICHHs, BHIOOp HambOoyiee MOIXOMSIIETO C
y4€TOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarejbcKue AeiCTBHUA.

UCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IIO3HAHNS,

IIPOBOJUTE IO CAMOCTOSATEIBHO COCTaBIEHHOMY IUIAHY  OIIBIT, HECJIOXKHBII
bu3nueckuil SKCIeprUMEHT, HeOOIbIIOE HccieloBaHne (PU3NUECKOTO SIBJICHMHS;
OIICHUBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAINIO, MOJYYEHHYIO B XOJ€
VICCJIEIOBAHMS WM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  ()OpMYJIMpOBaTh OOOOIIEHUS M  BBIBOABI IO  pe3yibTaTaM
MPOBENEHHOTO HAOIIIOIEHUS, OIIbITA, UCCIIEIOBAHMUS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHEIIee pa3BuTHe (PU3NUECKUX MPOIECCOB, a TAKKe
BBIJIBUTATH TPEATIOIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabora ¢ undopmaumeii:

NPUMEHATh pa3IMyHble METO/bl, MHCTPYMEHTBl M 3alpoChl MpH TOMCKE M OTOOpE
UHGOPMALIMU WU TAHHBIX C YYETOM MPEeUI0KeHHON ydeOHOU pu3ndecKoil 3a1aun;
aHAJTM3WPOBATh, CHCTEMATH3MPOBATh M WHTEPIPETHPOBATH WHPOPMALIUIO PA3TUIHBIX
BUOB U (POPM TIPEIICTABIICHHUS;

CaMOCTOSITENIFHO BBIOMpPATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HH(OpManuu u
WITIOCTPUPOBATh pEIIaeMble 3a/lauld HECIOXHBIMH CXEMaMHM, JuarpaMMaMi, HHON
rpaduKol U UX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIC YHHBepcaibHbIe yueOHbIe JeHCTBHUSA:



B Xoae OOCyXJIeHus y4eOHOro MmarepHaja, pe3yibTaToB JabOpaTOpPHBIX paboT u
MIPOEKTOB 3aJ[aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOW TEMbI U BBICKA3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJIaroKelaTeIbHOCTH OOIICHUS;
COTIOCTABJIATh CBOM CYXKJICHHUS C CYXKICHHUSAMH JPYIHMX YYaCTHHUKOB JIHAJIOTa,
0OHapY>XMBATh PA3IUYHE U CXOJACTBO IMO3HIIH;

BBIPAXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCHbMEHHBIX TEKCTaX;

nyOMMYHO  TPEJCTABISITH  PE3yJAbTAThl  BBIMOJHEHHOTO  (DU3MUYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MMOHUMAaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBUIYaTbHOW pabOTHI
P PEIICHUH KOHKPETHON (PU3UIECKOM TIPOOIIEMBI;

MPUHUMATh LEJIU COBMECTHOM JIE€SITEIBHOCTH, OPraHU30BBIBATH JACHUCTBHUS IO €€
JOCTHKEHUIO: PACTIPEICNIATh POJIM, 00CYKIATh MPOILECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO 4YacTh PaOOTHI, JOCTHUTas KAd4eCTBEHHOTO pE3ysbTara IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMU YJICHAMH KOMaH/IbI;
OIICHUBATh KA4eCTBO CBOEr0 BKJIaga B OOMMA TPOAYKT TI0 KPUTCPHUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

Camoopranusauus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOLIUX Ul peIIeHUs
(bu3nUecKux 3HaHUM;

OpUEHTUPOBATLCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUH (MHIUBUAYAIbHOE,
IPUHITHE PELICHUs B TPYIIE, IPUHATHE PELICHUHN IPYyIIOon);

CaMOCTOSITENIbHO COCTABJIATh AJITOPUTM peIleHUs (PU3MUecKOoW 3ahayu WM IJIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHNN;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’IL, SMOLMOHANbHBINA HHTEJLJIEKT:

JlaBaTh a/IEKBaTHYIO OLICHKY CUTYallUU U IpeJJiaraTh MiaH €€ U3MEHEHMUS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEJOCTMXKEHUS) pe3yJabTaToOB JIEATEIbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCJI€ B XOJ BBIMOJIHEHUS (PU3HUECKOTO
UCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHUBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE Pe3yibTaTa LENH U YCIOBUSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro 4eJOBEKa B XOJE CIOpa MM JTUCKYCCUU HA HAyYHYIO
TeMy, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OIMMOKY NpU peUIeHHH (GHU3UYECKUX 3aJady Wid B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE 5K€ IIPABO APYTOro.

IMPEJIMETHBIE PE3YJIBTATDBI
K koniy oOyuenuss B 7 kjiacce NpeaMETHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHIA:

UCMOJIb30BaTh TOHATHS: (U3MUECKHE M XUMHYECKHE SBIEHHs, HaOIIOCHNUE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, CIUHUIBI (PU3MUYECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHble COCTOSHUS BelecTBa (TBEPIOE, KMIKOE, razoo0pa3Hoe), MEXaHUYEeCKOoe
JBIDKEHUE  (paBHOMEPHOE, HEpPaBHOMEpPHOE, IMPSAMOJUHEMHOE),  TpaeKTopHs,



paBHOAEWCTBYIOMmast cuia, aedopmarus (ynpyrasi, IUIAaCTHYECKasl), HEBECOMOCTb,
COOOILAOIINECS COCYIBI;

paznuyath sBreHus (IudQy3us, TEIUIOBOE IBUKEHHUE YaCTUI] BEIIECTBA, PABHOMEPHOE
JBUJKEHHE, HEPAaBHOMEPHOE IBUKEHUE, WHEPLHUs, B3aUMOJECHCTBUE TEJ, PaBHOBECHE
TBEPABIX TEI C 3aKPEIUVIEHHOM OCBhIO BpallleHUs, Iepelada JaBJICHHUS TBEPIAbIMU
TeJIaMHU, KUAKOCTIMHU U razaMu, arTMochepHoe JaBjieHue, IIaBaHue TeJl, PeBpalleHus
MEXAHUYECKOM HEPIUN) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOILIEM MHpE, B
TOM 4YHcie (pu3nyYecKue SBICHHS B MPHUPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJE, ACHCTBUE CUIIBI TPEHHS B MPUPOJIE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHHUS HA KMBOM OpraHU3M, IIaBaHHUE DHIO,
pbplYard B Teje YelOBEeKa, MPU STOM MEPEeBOJUTH MPAKTHUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUH;

OMKCHIBATh U3yUYCHHBIC CBOMCTBA Te U (PU3NYECKUE SBICHUA, UCIONb3Yys (PU3HUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIECTBA, BpeMs, MyTb, CKOPOCTh, CPEHHSSI
CKOpPOCTb, CWJIA YIPYIrOCTH, CHJa TSDKECTH, BEC Tella, CUJla TPEHUs, JaBICHUE
(TBEpHoOro Tema, >KMIKOCTH, ra3a), BBITAIKUBAIOLIAs CHUJlla, MeXaHU4eckas pabora,
MOIITHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHIMEHT IOJIE3HOTO ACWCTBUS
MEXaHHM3MOB, KUHETUYECKasi W MOTEHLHUAJIbHAsl DHEPTUs), IPU ONHCAHUU IMPABUIBHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUECHUS U €UHULIbI
bu3NYECKUX BEIMYUH, HAXOAUTH (POPMYJbI, CBA3BIBAIOIIME JAaHHYIO (U3UUYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(GU3UUeCKUX BEIHYMH;

XapaKTepu30BaTh CBOMCTBa Tei, (U3MYECKHE SBJICHHUS M MPOLECCHI, HCHOJb3YS
npaBujia CJIOXKEHUs CUJ (BIOJIb OJIHOW TpsiMOif), 3akoH ['yka, 3akon Ilackamns, 3akoH
Apxumerna, MpaBWIIO paBHOBECUs pbluara (0J0Ka), «30J0TO€ MPAaBUIO» MEXaHUKH,
3aKOH COXPaHEHUs MEXaHWYEeCKOM DHEpruu, IpPHU OTOM J1aBaTb CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMAaTUYECKOE BBIPAKEHHE;

OOBACHATh (U3WYECKUE SIBJIEHMS, MPOLECChl M CBOWMCTBA TN, B TOM YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATh MPUUMHHO-
-CJIEJICTBEHHBIE CBSI3M, CTPOUTH OObsICHEHHE U3 1—2 JOrMUYECKUX ILIaroB ¢ OMOpPOW Ha
1-2 wu3yuyeHHBIX CBOIcTBa (U3NYECKUX SBICHHUM, (PU3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemate pacu€THble 3adauyd B 1—2 [EHCTBUSA, HCIOJB3YS 3aKOHBI U (QOPMYJIBL,
CBs3bIBaOIIME (U3MUECKHE BEJIWYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (DPM3UYECKHE BEIUYMHBI B (POPMYINIBI U
MPOBOAMTH PAcu€Thl, HAXOJUTh CIPABOUYHbIE JaHHbIE, HEOOXOAUMBIEC Ui PEIICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTb NOJYYeHHON (PU3NYECKON BETMUHHBI;
pacro3HaBaTh MNpOOJIEMbI, KOTOpPHIE MOKHO PEIIUTh MPU TMOMOLIM (PUIUIECKUX
METO/IOB, B OIIMCAaHWM MCCIIEIOBAHUS BBIACIATH IPOBEPSIEMOE IPEAINIOIOKEHHE
(rumotesy), paszauuaTh M HMHTEPIPETHPOBATH IOJIYYEHHBIM pe3ynpTaT, HaXOAWUTh
OIIMOKH B XOJI€ ONBITA, JI€JaTh BHIBOJBI 110 €r0 pe3yIbTaTaM;

IPOBOJUTH OMBITH MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPSiEMble MPEANON0XKEHUs, COOMpPaTh YCTAaHOBKY W3
MPeJI0KEHHOT0 000PYA0BaHNUS, 3alUChIBATh XO/1 ONbITa U (POPMYIUPOBATH BHIBOBL;
BBITOJIHATH TPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tena, 00béMa, CUiIbl U
TEMIEPATypbl C UCMOJIb30BAaHHUEM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 33JaHHOUN aOCOIFOTHOM MOTPEITHOCTH U3MEPEHHIA;



MPOBOANTH WCCIIECOBAHUE 3aBUCHMOCTU OJHOW (DM3MUYECKON BEIWYHHBI OT APYroM C
UCIIOJIb30BaHUEM MPSAMBIX NU3MEPEHUH (3aBUCMMOCTH IIyTH PaBHOMEPHO JIBHXKYILErOCs
Tela OT BPEMEHU JIBUKEHUS Tella, CHIIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM IOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJbl TPEHHUS OT IUIOIAAU
CONPUKOCHOBEHMSI TEJl, CUJIbl YIPYTOCTH OT YJUIMHEHMS NPYXKHUHBI, BHITAJIKUBAOLIEH
CHIIbl 0T 00bEMa NOIrpYyKEHHOM wYacTH Telda U OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT IIIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH IJaBaHMs TeJ, YCIOBHM paBHOBecUs pblyara M OJIOKOB), y4yacTBOBaTb B
IUIAHUPOBAaHUM y4eOHOrO HCCIEeNOBaHUSA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cienys MpeUIoKEHHOMY IUIaHy, (PUKCHPOBaTh pe3yJbTaThl MOJY4YCHHOH
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJIC MPEUIOKEHHBIX TaOMUIl M TpaguKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTATaM UCCIICJOBAHMS;

IPOBOJIUTh KOCBEHHBIE HW3MEPEHHs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTU W TBEPAOro TEla, CWJIA TPEHUS CKOJIbXKEHUS, JaBJIEHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CWJIA, JACWCTBYIOLIass Ha MOTPYXKEHHOE B JKUIKOCTh TEJO,
KOO QHUIMEHT TOJE3HOrO ACUCTBUS MPOCTHIX MEXAHW3MOB), CIENysl MPEAIOKECHHON
UMHCTPYKLIMU: IPU BBINOJIHEHUH U3MEPEHUN cOOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAUEHUE UICKOMOM BEJIIMYUHBI;

coOuoaTh IpaBWjia TEXHUKM Oe30macHOCTH Ipu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, cOOOLIat0IIMECs COCY Ibl, OapOMeTp, pblyar, MOJABUKHBIN U
HETO/ABIKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTh;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha WX ONHMCaHUA (B TOM YMCIE: MOAIIMIHUKH, YCTPOMCTBO
BOJIOIIPOBO/A, THAPABIMYECKHM IPECC, MaHOMETpP, BBICOTOMED, IMOPIIHEBON HAcoc,
apeoMeTp), UCIHOJb3Ysl 3HaHHUS O CBOMCTBAX (PU3MYECKHUX SIBICHUH U HEOOXOAMMBIE
(u3nveckre 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOJIUTH TpUMEPHl (HAXOIUTh HMHPOpPMAIMI0 O NpUMEpax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM JUIsl OOecreyeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpOicTBaMuy,
COXpaHEHMsI 370pOBbsi M COONIOAECHHS HOPM 3KOJOTMYECKOTO TIOBEJIEHHUS B
OKpYXKarolleu cpee;

OCYIIECTBIISAITh OTOOp HMCTOYHUKOB HH(popManuu B VHTepHETE B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS 3HAHUM ¥ TyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOpast SBJISAETCS TPOTHBOPEUNBON
WJTH MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BHITIOJIHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISPHYIO JIUTEPATYPY
(bu3NYECKOro CoJep)KaHus, CIPAaBOYHbIE MaTepuasibl, pecypchl ceTtu HHTepHer,
BJIAJETh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHGPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHe MUChMEHHBIE M YCTHBIE COOOIIEHUsI HAa OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (pu3n4ecKoro copepkaHusi, B TOM YHCIIe MyOJINYHO JIeNaTh
KpaTKue COOOIIEHHsSI O pe3yibTaTax MPOEKTOB WM YUeOHBIX HCCIIEIOBaHU, IPU 3TOM
IPaMOTHO HUCHOJb30BaTh HM3YyYCHHBIM MMOHATUHHBIA anmapar Kypca (uU3MKH,
COINPOBOKIATH BBICTYIIJICHUE NIPE3CHTALIUEH;

IIPY BBITMOJIHEHUH Y4EOHBIX MPOEKTOB M MCCIEAOBAHUM pacrpeneniarb 00sS3aHHOCTH B
IPyNIE B COOTBETCTBUM C ITOCTABJIEHHBIMU 3a/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
NeMCcTBUM, aJeKBaTHO OLCHMBATh COOCTBEHHBIM BKJIAJ B JESITEIbHOCTH TIPYIIIHI,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJAECUCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOIIUX.



K xoniy o0yuenus B 8 kJjacce mpeiMeTHbIE pe3ysbTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

HCIIOJI30BATh MOHATHA: MAaCCa W PasMCpbl MOJICKYJI, TCIIJIOBOC IABUKCHHUC aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Tea,
HACBIIICHHBI U HEHACBILLEHHBIN I1ap, BIAXKHOCTh BO3yXa, TEMIIEPATYPA, BHYTPEHHSA
SHEpPrusl, TEIIOBOW JBUTATENb, SJIEMEHTAPHBINA 3JEKTPUUECKUN 3apsii, FIEKTPUUECKOE
noJjie, MpOBOAHUKU W IOUIJICKTPHUKH, IMOCTOSIHHBIN BHGKTpI/I‘-IeCKI/If/'I TOK, MAarHuTHOC
nore;

pa3iauuaTth SIBIEHUA (TEIJIOBOE paCIIMpPEHHE W CXKaTHE, TeIUlonepenayda, TENIoBOe
paBHOBECHUC, CMAYUMBAHUC, KaAIIWJUJIAPHBIC ABJICHUA, HWCIApPCHUC, KOHACHCALM,
IIaBJICHUE, Kpuctaym3anusi  (OTBepJeBaHue), KUIIEHUEe,  Terulonepenaya
(TGHHOHpOBOI[HOCTb, KOHBCKIIHUA, HsnyquMe), QJICKTpHU3alusa TCII, B33PIMOI[CFICTBHG
3apsAoB, JCUCTBUSA DIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOJICHCTBUE
MAarHuToB, IIGfICTBHC MAargovMTHOr0 1moJii Ha HNPOBOAHHUK C TOKOM, JJICKTPOMAarHuTHadg
UHAYKIHS) TIO ONHMCAHUI0O UX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHNX JaHHOE (PU3NICCKOE SBIICHUE;

pacro3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3NYECKUX SBJICHHUM B OKPYXKAIOIIEM MHUpE, B
TOM uyucie (U3MYECKHe SBICHUS B TPUPOJIE: IOBEPXHOCTHOE HATSIKEHUE H
KallWUISIPHBIE SIBJICHUST B MPUPOAE, KpHUCTaLulbl B mpupoae, uznydenue CounHua,
3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, MHEs, CHeEra,
DIIEKTPUYECKHE SIBICHUS B aTMocdepe, DIEKTPUYECTBO JKUBBIX OpPTaHU3MOB,
MarHuTHOE Mojie 3emid, Apei( MOII0COB, POJIb MArHUTHOTO MOJS M JKU3HH Ha
3emJie, OJSPHOE CHUSHUE, IIPU ATOM IE€PEBOJUTH MPAKTUYECKYIO 337auy B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH) (PU3UUECKUX SBICHHUIA,

OIMUCBIBATH U3YYCHHBIC CBOMICTBA Tel U (1)I/IBI/I‘~IGCKI/I€ SABJICHUS, UCIIOJIb3Ys (1)I/I3I/I‘I€CKI/IC
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSsS SHEpPrusi, KOJUYECTBO TEIJIOTHI, YyHeiIbHas
TEIJIOEMKOCTh  BEIIECTBA, YJElbHAs TEIUIOTAa IUIABJICHUS, YHAEJbHAs TEIJIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpPaHUs TOIUIMBA, KOA(P(GUIMEHT IMOJIE3HOTO
JIEMCTBUS TEIJIOBOM MAIlIMHBI, OTHOCUTENIbHAS BIAXKHOCTh BO31yXa, JIEKTPUUECKHUI
3apsl, CHUJla TOKa, OJJIEKTPUYECKOE HaIlpsDKEHHE, COINPOTHUBIEHUE IPOBOJIHUKA,
yIIeTbHOE COMPOTUBIICHHE BEIIECTBA, pab0Ta U MOIIHOCTh JEKTPUUECKOTO TOKA), PU
OMMCAaHUN TIPaBUJIBHO TPAKTOBATH (1)I/ISI/IIICCKI/II\/'I CMBICJI HCHOJbB3YEMBIX BCJIWYHH,
0003HaYeHHS] ¥ €AWHUIIBI (PU3UUECKUX BEITMYUH, HAaXOIUTh (DOPMYIIBI, CBSA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JAPYTMMU BEIMYMHAMHU, CTPOUTH TIpapuku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTEprU30BaATh CBOMCTBA TEI, (1)I/ISI/ILIeCKI/Ie ABJICHUA W TPOHCCChI, HCIIOJIb3Yys
OCHOBHBIC ITOJIOKCEHUA MOJ'IeKYJ'ISIpHO--KHHGTHHGCKOﬁ TEOpHUU CTPOCHUA BEIICCTBA,
IOPUHIIAIT CYMEPHO3UIMH Toyield (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH OMa i ydacTka menu, 3akoH Jlxoyns—JIeHma, 3akoH COXpaHEHUs
DHEpPruM, MPHU 3TOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA M 3alHCHIBATH €r0
MAaTEMATUYCCKOC BBIPAKCHHUC,

OO0BSACHATH (PU3MUYECKHE TMPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
cUTyaruin MPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYIUHHO-CJICACTBCHHBIC CBA3H, CTPOUTH o0bsicHeHHEe U3 1—2 JTOrHYECKHX IIAroB C
ormopoi Ha 1—-2 U3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NIECKUX 3aKOHOB HITU
3aKOHOMEPHOCTEM;

pemath pacuéTHble 3agayd B 2-3 JEHCTBUA, HUCHOIB3YSd 3aKOHBI U (POPMYIIBI,
CBA3BIBAIOIINC (1)I/I3I/I‘ICCKI/IG BCJIMYHHBI: Ha OCHOBC aHaliu3da YCJIOBHUA 3aJadu
3aMKChIBaTh KPAaTKOE YCIIOBUE, BBISBIATh HEIOCTATOK JAHHBIX JJISl PELICHUs 3aJaud,



BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE AJIsl €€ peIIeHus], TPOBOJUTh Pacu&éThl U
CpPaBHMBATh MOJTYYEHHOE 3HaUeHHE (PU3NUECKON BEIIMYUHBI C M3BECTHBIMU JAHHBIMU;
pacrio3HaBaTh TPOOJIEMBbI, KOTOPBIE MOXXHO PEUIMTh MPH NOMOIIM (HU3UYECKHX
METOJIOB,  MCIIOJIb3ysd  ONHUCaHHE  MCCIENOBaHUS,  BBIICIATH  MPOBEPSIEMOE
MMPCAIIOJIOXKCHUC, OLICHUBATL IMPABUJIIBHOCTH IIOPAAKa IMMPOBCACHUA UCCICAOBAHUAA,
JIeJIaTh BBIBO/IBI;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (PU3NYECKUX CBONCTB
Ten (KamwUIsipHBIC SIBIICHUS, 3aBUCHMOCTh JIaBIICHUS BO3JyXa OT €ro o0béMma,
TEMIIEPATypPbl, CKOPOCTH MPOIIecca OCTbIBAHUS U HarPEBAaHUS MPU U3ITyYEHUU OT LIBETa
U3IyJaome (MorIomaroniel) MOBEPXHOCTH, CKOPOCTb HCHApeHHst BOABI OT
TEMIEPATypbl JKUIAKOCTM W TIUIOIIAIM €€ TOBEpXHOCTH, OJEKTpHU3alus Tel u
B3aMMOJICHCTBHE JJIEKTPUYCCKUX 3apsIOB, B3aHMMOJCHCTBHE MOCTOSHHBIX MAarHWTOB,
BU3YaIHM3alisi MATHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MarHUTHOTO MO
Ha IPOBOJHHUK C TOKOM, CBOICTBa QJICKTpOMArHuTa, CBOMCTBA SJICKTPOABUTATCIIA
MOCTOSIHHOTO TOKa): (OpMyIHpOBaTh MPOBEPSEMBbIE MPEANOIOKEHUS, COOUPATH
YCTAaHOBKY W3 TPEAJIOKCHHOTO O0OpYyJIOBaHMS, ONKMCHIBATH XOJ OINbBITA U
(dbopMynUpOBaTh BHIBOJIBI;

BBIIIOJIHATH MPSAMBIE U3MEPEHHsI TEMIIEPATypPbl, OTHOCUTEIbHON BIIAJKHOCTH BO31yXa,
CWJIBI TOKa, HANPsXKCHUA C HCIIOJb30BAHUCM aHAJIOI'OBBLIX HpI/I60pOB U JaT4YUKOB
bu3nYeCKUX BENWYHH, CPaBHMBATh pPE3YNbTAaThl W3MEpPEHUN ¢ yd4€TOM 3aJaHHOI
a0COIOTHON MOTPEIIHOCTH;

MPOBOAUTH MCCIIEOBAHHE 3aBUCHUMOCTH OAHOW (DPU3UYECKOW BETUYMHBI OT JIPYrod C
HCIIOJIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCHUMOCTH CONPOTHUBIICHUS MPOBOJHUKA OT
€T0 UIMHBI, IJIoOM@Aaan MOonepeYHOro CCUCHUA U yACIbHOTO COIMPOTHBJICHUS BCIICCTBA
MPOBOJHMKA, CHIIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHHS Ha MPOBOIHUKE,
WCCIICIOBAaHHUE IIOCIIEIOBATEIIbHOTO W TApAIICTFHOTO COCTUHEHUH TPOBOJHHUKOB):
IUTAHUPOBATh MCCIEOBaHNE, COOMPATh YCTAHOBKY U BBIMIOJTHATH M3MEPEHUs, CIEAys
MpeIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3yJbTaThl MOJYYCHHONW 3aBUCUMOCTH B BUJIE
TabNuI ¥ TpaduKoB, IeJaTh BHIBOJBI 10 Pe3yIbTaTaM HUCCIIEIOBAHUS;

MMPOBOAWUTL KOCBCHHBIC H3MCPCHUA q)HSH‘-ICCKI/IX BCIIMYNH (YIIGJ'IBHaﬂ TEIUIOEMKOCTD
BEIIIECTBA, COMPOTHUBIICHUE MPOBOIHUKA, pad0Ta U MOIIHOCTh DJIEKTPUYECKOTO TOKA):
IUIAHUPOBATh U3MEPEHHs, CcOoOUpaTh OKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIEIYys
HpGI[J'IO)KeHHOI\/’I HWHCTPYKIWH, U BEIYUCIIATh 3HAUYCHUC BCIINYNHBI,

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ 1abOpaTOpHBIM
o0opyoBaHueEM,

XapaKTEpU30BaTh MPUHOUIIBL )I@ﬁCTBI/ISI HU3YUYCHHBIX HpI/I60pOB U TCEXHHUYCCKUX
YCTPOMCTB C OMOPOM HA WX OMHUCAHHSA (B TOM YHCIIC: CHCTEMa OTOIUIEHUS JOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIIepPMETP, BOJBTMETP, CUETYHUK DIIEKTPUUYECKOU
SHEPruH, OJJIEKTPOOCBETUTENbHbIE MPHOOPHI, HArpeBaTEelbHBIE AJIEKTPOIPUOOPHI
(mpuMepbl), SNEKTPUYECKHE TMPEJOXPAHUTENH, SIEKTPOMArHHUT, 3JIEKTPOJBUTATEIH
MOCTOSTHHOTO TOKa), HWCIIONB3ys 3HAHWS O CBOWCTBaX (PU3WYECKUX SBICHUU U
HEo0X0/1uMble PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M H3MEPHUTENbHbIE MPHUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, NICUXPOMETP,
TUTPOMETp, JBUTATEIh BHYTPEHHETO CTOpPaHHUs, DIEKTPOCKOI, PEOCTaT), COCTABISATh
CXEMBbI 3JIEKTPUUYECKUX ILIeTel C MOCIeN0BaTeNbHbIM U MapauleIbHbIM COECTMHEHUEM
3JICMCHTOB, pa3jin4as YCJIIOBHBIC O603H3.‘-ICHI/ISI OJICMCHTOB JJICKTPHUYCCKUX ueneﬁ;
MPUBOANTH TPUMEPHl (HAXOAUTh WHGOPMAIIMI0O O TPUMEpPax) NPAKTUIECKOTO
HUCITIOJIB30BaHUA (I)I/I3I/I‘-ICCKI/IX 3HAaHUH B HOBCCIIHCBHOI\/'I KU3HU OJIA 06€CH6‘-ICHI/IH
0e30macHOCTH TPU OOpallleHHH C TPUOOpaMHU M TEXHUYECKUMH YCTPONCTBAMH,



COXpaHEHHsI 3JI0pOBbSi M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarolllei cpee;

® OCYILECTBJIATH IMOHWCK HHPOpMauuu (u3ndeckoro cojepxanus B MHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUM M NYTEM CpaBHEHMs JIONMOJHUTENIBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALIMIO, KOTOpas SBISAETCS NPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® UCHOJb30BATH MPH BBHIOIHEHUU y4EOHBIX 33JJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
($U3MUeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJeTh INMpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpManuu U3
OJIHOH 3HAKOBOM CHUCTEMBI B JAPYTYIO;

e co3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 00001mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (DPU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIE
nyOJIMYHO  OPEJCTaBISITh  PE3yiabTaTbl MPOEKTHOM WM  UCCIIENOBATEIbCKOMN
NeSITeIbHOCTH, MIPU 3TOM IPAMOTHO HCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBIN amnmapar
Kypca (pHU3UKH, COPOBOXKIATh BEICTYIICHHE MTPE3CHTAIHCH;

® [IpU BBINOJHEHUM Y4YEOHBIX IPOEKTOB M HCCICNOBaHUNA (U3NYECKUX IPOLECCOB
pacrpenesaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBMM C IOCTABJICHHBIMU 3aJlauaMi,
CIIEIUTh 32 BBIIOJHEHMEM IIJJaHa JEHCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBaTb  COOCTBEHHBIM BKJIaJ B  JIEATEIbHOCTh  TPYIIbI, BBICTPaUBaTh
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, TIPOSIBIISIS TOTOBHOCTD Pa3pemiaTh KOH(IUKTHI.

K xoHuy oOyuenus B 9 kJjacce mpeiMeTHbIE pe3yabTaThl HA Ga30BOM YpPOBHE JIOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® UCHOJb30BATh IIOHATHS: CHUCTEMa OTCYETa, MaTepuaibHas TOYKA, TPACKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTO JBMKEHUS, Nedopmanus (ynpyras, miacTudeckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U NEPerpy3KH, LEHTp
TSOKECTH, a0COJIOTHO TBEPJOE TEJNO, LEHTP TSHKECTH TBEPAOIrO Tesla, paBHOBECHE,
MEXaHWYeCKue KojiedaHWsi W  BOJIHBI, 3BYK, MHQPa3ByK U  YyIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JAIIbHO30PKOCTh, CHEKTPbl HCIyCKaHWs W MoOIJouleHus, anb(pa-, Oera- U ramma-
U3ITy4EHUS], U30TOIIBI, SIACPHAs DHEPIETUKA,

e pasnuyarh SBJICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHE, CBOOOIHOE Ma/IeHUE Tell, pPABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aMMOJCHCTBHE TEJ, PEAKTUBHOE JBUXKCHHUE,
Kosie0aTesIbHOE JIBUJKEHUE (3aTyXalolllie M BBIHY)KJIEHHbIE Koyie0aHUs), PE30OHAHC,
BOJIHOBOE JBW)KEHHE, OTPaXEHUE 3BYKa, MPSMOJIMHEHHOE pPACIPOCTPaHEHHUE,
OTpakeHHE U MPEJIOMIIEHHE CBETA, MIOJHOE BHYTPEHHEE OTPaKEHHE CBETa, PA3JIOKEHHE
0ermoro cBera B CHEKTP M CIOXKEHHE CIIEKTpPabHBIX I[BETOB, IUCIIEPCHUS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMYATOro CHEKTpa U3IIy4eHUs)
[0 OINHCAaHUIO0 HUX XapPaKTEPHBIX CBOWCTB U HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOe (GU3HYECKOE SIBICHHE;

® pacro3HaBaTh NMPOSBICHUE U3YUEHHBIX (PM3NYECKUX SBJICHUN B OKpYXKarolieM Mupe (B
TOM 4Hclie (U3NYECKUE SBICHUS B MPUPOJE: MPUIMBBI U OTJIHBBI, ABHKCHHUE IJIAHET
CoHeyHOM cUCTeMBl, pEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCTIPUSITHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHMYECKHE BOJIHBI, ILYHAMM, 3XO, LBETa TEll,
ONTUYECKHWE  SBJIEHUS B  MpHUpPOJAE, OHOJOTrMYecKoe JEeHCTBUE  BUIUMOTO,
yIAbTPa(UOIETOBOTO U PEHTICHOBCKOTO HW3JIY4YEHHUH, €CTeCTBEHHBIN paauOaKTUBHBIN
(OH, KOCMHMYECKHE JIy4d, DPAaJUOAKTUBHOE MW3JIydCHHE MPUPOJHBIX MHUHEPAJIOB,
JEICTBUE paZlMOaKTUBHBIX U31YyYEHUH Ha OPraHU3M 4e€JOBeKa), IIPU 3TOM MEPEBOINUTH
MPaKTUYECKYIO0 3a/lady B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIC CBONCTBA (MPU3HAKH)
(bu3nUeCKUX SBICHUIA;



OTKCHIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHe SBJICHUS, UCTIONb3Ys (PH3NUECKUE
BEJIMYMHBI (CPEAHsIsl U MTHOBEHHAsl CKOPOCTh Tella NPH HEPAaBHOMEPHOM JIBUXKEHMUHU,
YCKOpEHUE, MEepEMEILEHUE, TyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUs, CUJIa YIPYTrOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMsI, BEC Tesla, UMIYJbC Tela, UMITYJbC
CHJIBI, MEXaHUYeCKasi padoTa ¥ MOIIHOCTh, MOTEHIUAIbHAS YHEPTUs Tela, MOIHATOrO
HaJl TIOBEPXHOCTHIO 3€MJIM, TOTEHIMAJIbHASI SHEPTUS CKATOM NPYKUHBI, KUHETHYECKast
DHEPIus, TOJHAs MEXaHWYeCKas HSHEeprus, MepuoJl M 4YacToTa KojeOaHu#, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, [10KAa3aTelb NPEIOMIICHUS
Cpezbl), IPU ONHCAHWM TMPABHIBHO TPAKTOBATh (DU3MYECKHI CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHHULBI (PU3NYECKHX BEIMYMH, HaXOIuTh (HOpMYIIbI,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpauKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUUH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpPaHEHHs SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, HMPUHIIMII CYNEPIIO3ULUU CHII,
HOPUHIUI OTHOCUTENbHOCTHU ['anuies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHMs UMITYJIbCa,
3aKOHbl OTPAXEHUsSI M TIPEJIOMJIEHMSI CBETA, 3aKOHbl COXPAHEHUs 3aps/l0BOrO0 H
MaccoBOro 4YHcCel TIpu SAACPHBIX peakUusX, IMpd HTOM JlaBaThb CIOBECHYIO
(GOopMyITHPOBKY 3aKOHA U 3aIMCHIBATH €r0 MATEMATHYECKOE BHIPAKEHHE;

OOBSICHATh (Pr3MYecKHe MpoLecchl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ IPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  NPUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 u3ydyeHHbIX CBOMCTBA (U3UYECKUX SABICHUH, (PUIUUYECKUX 3aKOHOB HWIH
3aKOHOMEPHOCTEH;

pewath pacy€THble 3aa4n (OMUPAIOIIMECs Ha CUCTEMY M3 2—3 ypaBHEHHUH), UCTIOIb3Ys
3aKOHBI U (OPMyIIBl, CBsI3bIBafOlIUe (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHajIu3a
YCIIOBHS 3a/layd 3alliChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIAE WA
U30BITOYHBIE JIaHHBIE, BHIOWPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE AJIS pEIICHus,
NPOBOJIUTH PACYETHl W OICHHWBATh PEATUCTUYHOCTh TOJYYEHHOTO 3HAYCHUS
(bu3nUecKoil BETMUNHBL;

pacmo3HaBaTh TPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh TPU IMOMOIIM (PHU3HUECKUX
METOJIOB,  MCIOJNb3ysd  ONHCAaHWE  MCCIENOBaHUS,  BBIIEIATH  MPOBEPSIEMOE
NPENOoNI0XKEeHNe, OICHWBAaTh IMPABWIBHOCTh TMOpPSJIKa MPOBEACHUS HCCIEI0BaHMS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTATHl HAOIIOICHUN U OTIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
TeJs (U3y4eHue BTOpOro 3akoHa Hbl0TOHa, 3aKOHA COXpaHEHMs YHEPTUH, 3aBUCUMOCTh
nepuo/ia KojebaHuil MPYKMHHOTO MasTHUKA OT MacChl rpy3a U )KECTKOCTH NPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/bI MaJIbIX KOJeOaHUH, MPSIMOJIMHEHHOE pacpoCTpaHeHue
CBETa, pa3lio’KeHHE Oelloro cBeTa B CIEKTp, H3YyYEHHE CBOICTB H300pakeHUsS B
IUIOCKOM 3€pKajle M CBOMCTB HU300pakeHHsI MpeaMmera B coOMparoliei JHH3e,
HAOJIIO/IEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB H3JIYUYEHHUS): CaMOCTOSITEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOTO HaOOpa 000PyA0BaHMS, ONUCHIBATH X0 ONbITa U
€ro pe3yabTaThl, (POPMYITHUPOBATH BHIBOIHI;

NPOBOJIUTH TPU HEOOXOAMMOCTH CEpPHUI0 NPSMBIX HM3MEPEHUH, ONpenensis cpejHee
3HaYeHHe u3MepseMoi BeNUYMHBI ((OKYCHOE pacCTOsSHHE COOUpAIOLIeH JIMH3BI),
000CHOBBIBATH BBIOOP CrIoco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIICAOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEIUYMH C HCHOJIH30BAHHUEM
OpSAMBIX M3MEPEHUH (3aBUCUMOCTh IIyTH OT BPEMEHH IMPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpOCTH, Hepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH YIJla OTPaKEHHUsS CBETa OT yrja HaJeHHs U
yIila NpeJoMIICHHs OT yIJa MajeHus): IUIaHUPOBaTh MCCIEJOBAHUE, CAMOCTOSTEIBHO



coOMpaTh YCTaHOBKY, (DUKCHUPOBATh pe3yJabTaThbl TOJXYYEHHOW 3aBHCHMOCTH
bu3nyecKUX BETUYMH B BUAE TaOMUIl U TpadUKOB, J1e1aTh BBIBOJBI MO pe3ylbTaTam
UCCJIEIOBAHMSI;

IPOBOJUTH KOCBEHHbIE HU3MEpEeHHs] (U3NYECKUX BEIMYUH (CpedHsisi CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKECHUHU, YCKOPEHHE CBOOOTIHOTO Ma/IeHUs,
KECTKOCTh MPYKUHBI, KOAPOUIUEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTa u
MOIIIHOCThb, 4YacTOTa M Mepuoja KojeOaHUH MaTEMATUYECKOTO U IPYKUHHOIO
MasiTHUKOB, OITHYecKas cujia CcoOuparolleld JMH3bI, pPaJAUOaKTUBHBIN  (OH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMPATHh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIIIOJIHATH
U3MEpEeHUs, cienysl MPEeAJIOKEHHON MHCTPYKIMU, BBIYUCISTH 3HAUCHUE BEJIUMYUHBI U
AQHIN3UPOBATh IIOJYyYEHHBIE pE3yJbTaThl € Y4E€TOM 3aJaHHOW IOIPEHIHOCTH
HM3MEPEHHUI;

coOuoaTh TMpaBWia TEXHUKH 0Oe30mMacHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIC MPU3HAKM W3YYECHHBIX (U3MUYECKUX MOJENei: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYEYHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHEeTapHast MOJEJIb aTOMa, HYKJIOHHAsI MOZIENIb aTOMHOT'O Spa;

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOiIl HAa UX OMUCAHUS (B TOM YHUCIE: CIIUOMETP, JaTYHKHU MOJIOKEHUS,
pacCTOSsIHUA U YCKOPEHHSI, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOII, OTOaIrmapaT, ONTUIECKHIE
CBETOBOJIbI, CIIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCIONb3ys 3HaHUS O
CBOMCTBaX (YM3NYECKUX SIBICHUH U HEOOXOIUMbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX NPUOOPOB M TEXHOJIOTHYECKUX IMPOLIECCOB NMPH PEHIEHUH y4eOHO--
MPAKTUYECKHUX 3a/lay, ONTUYECKUE CXEMbI JJISl MOCTPOCHUSI M300paKEHUN B IJIOCKOM
3epKajie U coouparolei JTuH3e;

IPUBOJIUTH MpPUMEPHl (HAXOIUTh MHPOpPMAIMI0 O NpHUMepax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0€30MacCHOCTH MpH OOpaIleHud ¢ NpUOOpaMU U TEXHUYECKUMH YCTPOHUCTBAMH,
COXpaHEHMsI 3J0pOBbsi M COONIIOIGHHUS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYXKarolleu cpee;

OCYIIECTBIISAITh MOUCK UWHpopManuu @usndeckoro coaepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIMPYsI MOMCKOBBIA 3ampoC, HAaXOJUTh IYTHU OIpeAeTeHUs
JIOCTOBEPHOCTH TOJY4Y€HHOH HH(pOpMAlMM Ha OCHOBE HUMEIOIIMXCS 3HaHUH U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MIPU BHITIOJIHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISPHYIO JIUTEPATYPY
(Gu3NYECKOr0 COJep)KaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIAJeTh MpHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMM U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M YCTHBIE COOOIIEHHUS HAa OCHOBE MH(POpPMALUU
U3 HECKOJBKUX MCTOYHHKOB (PHU3MUECKOTO COJAEpKaHMs, MyOIMYHO MpPEeaCTaBIATH
pe3yNbTaThl MPOEKTHOM WM HUCCIIEI0BATENbCKON NIEATENbHOCTH, MIPH 3TOM IPaMOTHO
UCIOJIb30BaTh HM3YYCHHBIM TMOHATUHHBINA anmapar M3y4yaeMmoro pasaena (U3MKd Hu
COTPOBOXKAATh BBICTYIUIEHHE TIpe3eHTaluell ¢ Y4EToM OCOOEHHOCTEW ayJuTOpUH
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpaMMbl Bcero 06H TPOJBHDIC pﬁaRanecmle oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
11 ®dusuka - HayKa 0 IPHUPOJIEC 2 bubmorexa [IOK
' yKa o HpHpo https://m.edso0.ru/7f416194
bu6mmoreka [IOK
12 DH3MICCKHC BETHTHHEI 2 1 https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHay4HBIH METO/ MO3HAHUS 2 1 hitps://m.eds00.ru/7f416194
Hroro no pazneny 6
Pa3znea 2. [lepBoHayaibHbIE CBeIE€HUS 0 CTPOEHUH BelllecTBA
2.1 CtpocHue BelecTa 1 bubmmorexa [TOK
' p B https://m.edsoo.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHI] 5 1 bubmuorexa [JOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bubmmorexa [TOK
' p B https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMoO/IeiicTBHE TeJl
bu6mmoreka [IOK
3.1 Mexanuteckoe ABIokeHne 3 https://m.edso0.ru/7f416194
bubmuorexa [JOK
3.2 HHepuus, macca, mI10THOCTS 4 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 Cuna. Bunpt cun 14 1 2 https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Wroro no pazueny 21
Pa3nea 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Masnenue. llepenaya naBieHust TBEPABIMU 3 bubmumoreka [IOK
' TeJIaMU, YKUIKOCTAMHU U Ta3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasere xukocTH S https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.3 ATmoceproe naseHie 6 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edsoo0.ru/7f416194
Htoro no pazneny 21
Pa3zgea 5. Pa6ora u MOIHOCTh. JHEeprust
bubmuorexa [JOK
> Pabora u monsocts, 3 . https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
52 Hpocteie mexarmsmbl > ! https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
5.3 Mexaneckas SHeprius 4 . https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
PeszepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 12
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8 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe l'[p6aKanec1me 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3nes 1. TenJioBble siBJIEHUsI
1.1 CrtpoeHue u CBOMCTBA BElIECTBA 7 ﬁgg;?lﬁee%asior{fﬂ f4181ce
bubmuorexa [JOK
12 Terioseie mpoueccs! 21 . > https://m.edsg.ru/7f418lce
Htoro no paznemny 28
Pa3zgen 2. diiekTpuyeckre M MAarHUTHbIE SIBJIEHUS
21 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE Tesla 7 1 bubnnoreka [JOK
' U MX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 IToCTOSIHHBIN JEKTPUUCCKUNA TOK 20 1 7 ﬁgggl;l/?;]reeﬁ;c%orﬁ/? f4181ce
bu6mmorexa [IOK
23 MarHHTHbIC ABICHHS 6 . 15 https://m.edsoo.ru/7f4181ce
bubnmnoreka [JOK
24 DTIEKTPOMATHHTHA HHIYKIIH S 4 https://m.edSCL)EJ.ru/7f41810e
Hroro no paszneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne i/ IpOrpaMMBbL Beero KOﬁHTpO.HbeIe HpﬁaRanecmle 06PA30BATEILHBIC
padoThbI padoTsI pecypcb
Pasznen 1. Mexanuveckne siBJeHUSA
11 MexaHN4eCcKOe IBMKEHUE U CIIOCOOBI €ro 10 1 bu6nmoreka [IOK
' OIHCaHUS https://m.edsoo.ru/7f41a4a6
. bubnuorexa [IOK
12 Baanmopeticraue Ten 20 . 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
13 3aKOHEI COXpaHeHHA 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bubnuoreka [{OK
21 Mexanieckne konedannus ! 3 https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
2.2 MexaHnueckne BOJIHBL. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41ada6
Uroro no pazaeny 15
Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIEKTPOMATHUTHBIE BOJHbBI
31 DIEeKTpPOMarHuTHOE MoJe U 5 2 bubnnorexa [JOK
' AJIEKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pasnen 4. CBeToBbIe IBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 bubmmorexa [OK

https://m.edsoo.ru/7f41a4a6
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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

bu6nmoreka [IOK

4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 hitps://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 hitps://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3znea 5. KBaHnTOBbIE sIBJIEHUS
bu6nmoreka [IOK
51 Hcnyckanue v morjaouieHue cBeTa aTOMOM 4 1 hitps://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
5.2 CTpoeHe aToMHOro A71pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
53 #1nepHbie peakiui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. IloBTOpHTEIbHO-00001IAI0IINIT MOAYIb
6.1 [ToBTOpEeHME M 0000IIEHNE CONCPIKAHUS 9 2 bu6nmorexa LIOK
' Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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