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HOACHUTEJ/IBHASA 3AIIMCKA

[Iporpamma no ¢gu3uke Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs COCTAaBJIEHA Ha
OCHOBE TIOJIOKEHUI 1 TpeOOBaHU K pe3ysibTaTaM OCBOCHHS Ha 6a30BOM ypOBHE OCHOBHOMU
obOpazoBaTenpHON Tporpammbl, mpeacTaBieHHbBIX B PI'OC OO0, a Takke c¢ ydérom
denepanbHOl paboueit mporpaMMbl Bocnutanus U KoHuenuuu npenojaBaHus y4eOHOTO
npeamera «DPusukay.

CopmepxaHnue  mporpaMMbl 1O (QU3MKE  HampaBlieHO Ha  (OpMHUpPOBAHUE
€CTECTBEHHO-HAy4YHON IPaMOTHOCTH OOYYarOIIUXCS U OPraHU3alMI0 U3yYeHHs (PU3UKU Ha
JesITeNbHOCTHOM OcHOBE. B mporpaMMe 1o (u3uke yUYUTHIBAIOTCS BO3MOYKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBanuit ®I'OC OO0 k mIaHHPyeMbIM JUYHOCTHBIM H
METalpeMETHBIM  pe3yJibTaTaM  OOydeHHs, a TaKXke MEXIPEIMETHbIE  CBSI3U
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUsI.

[Iporpamma mo (¢u3MKe ycTaHABIMBAET paclpelieieHne y4eOHOro marepuana 1o
rogam oOydeHus (1Mo Kiaccam), ImpeiaraeT NpUMEPHYIO MOCIeA0BATENbHOCTh U3YUECHUS
TE€M, OCHOBAHHYIO Ha JIOTUKE PA3BUTHUS IPEAMETHOIO COAEPKAHUSA M Yy4ETE BO3PACTHBIX
0COOEHHOCTEH 00yJaIOIINXCS.

[Iporpamma mo ¢usmke paspadoTaHa C IEIbIO OKa3aHUS METOAMYECKON ITOMOIIH
YUHUTEIIO B CO3/IaHUU paboyeil MporpaMMbl MO0 y4eOHOMY MPEIMETY.

Oduzrka SABISETCS CHUCTEMOOOPA3YIOMIMM JJIsi E€CTECTBEHHO-HAYYHBIX Y4eOHBIX
MIPEAMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHbI JIE)KaT B OCHOBE IPOIIECCOB U SIBJICHMM,
M3y4aeMbIX XUMUEH, OHOIOTHeH, acTpoHOMueH 1 (hu3nueckoit reorpadueid, BHOCUT BKIIA
B €CTECTBEHHO-HAay4HYI0 KapTHUHY MHpa, MPEAOCTaBIsieT HauOoiyiee SICHble OO0pasilbl
MPUMEHEHUS HAyYHOTO0 METOJa MO3HAHHWA, TO €CTh CIOco0a MOMYYEHHUS TOCTOBEPHBIX
3HaHUU O MUDE.

Omna w3 THaBHBIX 3a7ad  (U3MYECKOTO OO0pa3oBaHUs B CTPYKType oOIero
o0Opa3oBaHus COCTOUT B (POPMHUPOBAHUN €CTECTBEHHO-HAYYHON TPaMOTHOCTH U UHTEpEca K
HayKe y 00y4aromuxcsl.

N3yuenue ¢u3uku Ha 0a30BOM YpOBHE MPEANOJAraeT OBJAJACHUE CJEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMH €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTb:

® HAY4YHO OOBSICHSTH SIBJICHUS;

® OIICHUBATh M IOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHMUS;

® UHTEPIPETUPOBATH JAHHBIE U WCIOJIb30BaTh HAYYHBIC 10KA3aTEIbCTBA JJIA
MOJIyYEeHHS BBIBOJIOB.

[enu n3yuenust GU3MKU HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OINPEJIEICHBI B
Konuenuuu mnpenonaBanus yudeOHOro mnpeamera «@Pusnuka» B 00pa30BaTENbHBIX
opranuzanusax Poccuiickoit Deaepanuu, peaanu3yomux 0CHOBHBIE 00IIe00pa3oBaTeIbHBIC
mporpamMMmsbl, yTBEpXKIEHHOU pemeHneM Koiuternmn MwuHuCTEpCTBA  MPOCBELICHUSA
Poccuiickoit @enepanuu (mpotokoit ot 3 aexadbps 2019 r. Ne [TK-4BH).
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eau ndyyenuss GU3NKU:

o npuoOpeTeHre UWHTepeca M CTPeMJICHUS OOydYalomMXCsi K HaydHOMY
M3yUYEHUIO MIPUPOJIbI, PA3BUTUE UX MHTEJUIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

o pa3BUTHE MPEACTABICHUM O HAYYHOM METOJE MO3HaHUS U (POopMUpOBaHHE
MCCJIEeI0BATEIHCKOTO OTHOILIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

o (dhopMHUpOBaHKE HAYYHOTO MHUPOBO33PEHUSI KAK pe3yJibTaTa M3yYEHHUS OCHOB
CTpOEHHSI MaTepUu U PyHIaMEHTAIBHBIX 3aKOHOB (PU3UKU;

o dbopMupoBaHUE NPEACTABICHUNH O poiu (U3UKU [ Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

o pa3BUTHE MpeICTaBICHUN 0 BO3MOYHBIX cdepax Oymyiein
MpoQEeCCHOHANBHON NEATeNbHOCTH, CBSI3aHHOM C (DM3HMKOM, MOATOTOBKA K JajbHEHIIeMY
0Oy4EeHHIO B TOM HaIlpaBICHUHU.

JlocTmkeHne STUX 1eedl mporpamMmbl M0 (U3UKE HAa YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus 00eCIIeYNBAETCS PEIICHUEM CIICAYIOIUX 3a1a4:

o nproOpeTeHNe 3HAHUN O NUCKPETHOM CTPOCHHMHU BEIIECTBA, O MEXAaHUYECKHX,
TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. MPUOOPETCHNE YMEHUN ONMHUCHIBATH M OOBSCHATh (HU3UUYCCKHE SIBJICHUS C
MCIIOJIb30BAHUEM TIOJTyYECHHBIX 3HAHUM;

° OCBOEHHE METOJIOB  PEIICHUS  MPOCTEHIIUX  pacy€THBIX 3a7ady C
WCIIOJIb30BAaHUEM (PU3WYECKUX MOJCNICH, TBOPYECKUX W MPAKTHKO-OPHUEHTHPOBAHHBIX
3ajad;

° pa3BUTHE YMEHUU HAOMIOAATh MPUPOJHBIC SIBJICHUS M BBIMOIHSATH OTBITHI,

nabopaTtopHble pabOThl M SKCIEPUMEHTANBHBIE MHCCIENOBAaHUS C HCHOJIb30BAaHHEM
M3MEPUTENBHBIX IPUOOPOB;

. OCBOCHHE TPHEMOB pPabOThl ¢ WHMOpMarueln (QU3NIECKOro CoAepKaHus,
BKJItOUasi MH(GOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHUSX (PU3WKH, aHAIU3 M KPUTHUUYECKOE
OlLICHWBaHUE UH(POPMAIIHH;

. 3HAaKOMCTBO €O c(epaMu NMpo(hecCHOHATBHON NeSTeNbHOCTH, CBSI3aHHBIMH C
($U3UKON, U COBPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAaHHBIMHU Ha JOCTHIKEHUSAX (DU3UUECKOU
HayKH.

Ha wusyuenune ¢usuku (6a30BbIi ypOBeHb) Ha YPOBHE OCHOBHOTO OOLIEro
oOpazoBanus oTBoauTCA 238 yacoB: B 7 kilacce — 68 yacoB (2 yaca B HEZIeN0), B 8 Kjacce —
68 wyacoB (2 waca B Heaemo), B 9 kmacce — 102 wyaca (3 waca B HeAe).

[Ipennaraemslii B mporpaMMe 1o (pusuke rnepedeHs J1abopaTopHbIX padOT U OIBITOB
HOCHUT PEKOMEHJATENbHBIN XapaKTep, YUUTeb JIeJaeT BbIOOP MPOBEIEHUs J1abopaTOPHBIX
paboT W OMBITOB C Y4ETOM HWHIUBUIYAIbHBIX OCOOCHHOCTEW OOYYarolIuXCs, CIHUCKa
AKCIEPUMEHTAIBHBIX 33JaHUi, MpeIaraéMbelXx B paMKax OCHOBHOI'O T'OCYJapCTBEHHOIO
9K3aMEHa 1o (pu3uke.
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COAEP KXAHUE OBYYEHUA
7 KIIACC

Pa3znes 1. ®u3uka u eé poJib B NO3HAHUHU OKPYKAOIIEr0 MUpa.

O®usuka — Hayka o0 npupone. JSBnenus npuponasl. Dusznueckue ABICHUSA:
MEXaHUYECKHUE, TEMIOBBIC, SJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckne BenuuuHbl. M3Mepenue ¢usznuyeckux BenuuuH. dusnueckue npubOpHI.
[TorpemHocTs n3mepenu. MexayHapoiHas CUCTeEMa EUHULL.

Kak ¢u3uka u apyrue ecTeCTBeHHbIE HAyKU U3Y4alOT NMPUPOAY. EcTecTBeHHO-HAYYHBIN
METOJ TO3HAHMS: HAONIOJCHHE, MOCTAHOBKA HAYYHOTO BOMPOCA, BBIIBIKEHHUE THUIOTES,
SKCIIEPUMEHT [0 TPOBEpPKE THUIIOTE3, OOBACHEHHE HAOII0JaeMOro siBieHUsA. OmnucaHue
(bu3HUECKUX SABJICHUN C TOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.
1. MexaHuueckue, TeII0BbIE, NEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
2. ®uznyeckue nNpubOpbl W MpoLEAypa MPsIMBIX H3MEPEHHIl aHAJIOrOBBIM U

(G POBBIM MPUOOPOM.
Jlabopamopnuie padbomoel u onvimot.

1. Omnpenenenue 1EHbI JEICHUS KAl H3MEPUTEIBHOTO MPUOOpa.

2. N3mepeHune pacCTOSTHUM.

3. H3mepenne 06bEMa JKUIKOCTH U TBEPIOTO TEA.

4. OmnpeneneHue pasMepoB MajbIX Tell.

5. N3mepenue TemmnepaTypbl MpU MOMOIIM XKUAKOCTHOIO TEPMOMETpA M JaTUHMKA
TEeMIIepaTyphI.

6. [TpoBenenue nccaenoBaHus MO MPOBEPKE TUIOTE3bI: JAbHOCTD MOJIETA IIAPHUKA,

MYyIIEHHOTO TOPU30HTAIBHO, TeM O0JIbIle, YeM OO0JIbIlIe BHICOTA MTyCKA.

Paszpnes 2. IlepBoHayabHbIC CBeICHUS 0 CTPOCHUM BeELIECTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONbBITHI, JOKa3bIBAIOIINE
JMCKPETHOE CTPOEHUE BEILIECTBA.

JIBmxenue yactul] BeulecTBa. CBA3b CKOPOCTH ABMXKEHHSI YacCTHI[ C TEMIIEPATypOH.
bpoyHnoBckoe nBmwkenue, muddysua. BzaumoneicTBue dacTHil BEIIECTBAa: MPUTSIKEHUE U
OTTaJIKWUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH U  TBEPIBIX
(kpUCTaUIMUECKUX) Tesl. B3auMoCBsi3b MEXKIy CBOMCTBAMM BEILECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Jemoncmpayuu.

1. Habmonenne 6poyHOBCKOTO ABMKEHUSI.

2. Ha6monenne nuddysum.

3. HaGmronenne siBneHU, OOBSICHSIONUXCS TPUTHKECHHUEM WU OTTAJIKMBAHUEM
YaCTHULL BEIIECTBA.
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Jlabopamopnuvie pabomul u onvimeot.

1. Ornenka quaMeTpa aToMa METOJIOM PsiIOB (C HCToIb30BaHueM (pororpaduii).
2. OmnbITHI 110 HAOMIOIEHUIO TEIIOBOTO PACIIMPEHHS Ta30B.
3. OnbITHI 110 OOHAPYKEHUIO ACUCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBuikeHune U B3anMoeiicTBUe TeJl.

Mexanuueckoe ABMKEHHE. PaBHOMEpHOe M HepaBHOMeEpHOE IBMkeHue. CKOpOCTb.
Cpennsisi CKOPOCTh ITPU HEPABHOMEPHOM JIBIXKEHUU. PacUET myTH U BpeMEHU JBMXKCHHUSL.

SIBnenue uHepuMU. 3aKOH MHEpUMU. B3ammoneicTBue Ten Kak NPUYMHA U3MEHEHMUSI
CKOPOCTHU JIBIXKEHMsI Tenl. Macca kak Mepa uHepTHOCTH Tena. IlnotHocThs BemectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BbEMA BEILIECTBA.

Cuna kak xapakTepucThKa B3aumojeicTBus ten. Cuna ynpyroctd U 3akoH ['yka.
N3mepenne cuiibl ¢ MOMONIbIO TUHAMOMETpA. SIBI€HHME TATOTEHHsS M cuia Tsokectd. Cuna
TSDKECTH Ha Jpyrux Iutanetax. Bec tema. HeBecomocts. CrioxeHue Cul, HAMpPaBICHHBIX 1O
onHoM mnpsimoil. PaBHozeiicTBytomas cui. Cuna TpeHus. TpeHue CKOJbXKEHUsT U TpPEHUe
nokosi. TpeHue B npupoe U TEXHUKE.

Jemoncmpayuu.

HabGnronenre MexaHn4ecKoro ABUKEHUS Tela.

N3mepenne ckopocTH MPSIMOJIMHEMHOTO JBUKCHUS.
Hab6mronenue siBieHusI HHEPLUU.

Hab6mronenne nusmeHeHus: CKOpOCTH MPHU B3aUMOJICHCTBUU TEll.
CpaBHeHHE Macc 10 B3aUMOJEICTBUIO TEN.

CrnosxeHue cuJj, HalpapJIE€HHBIX M0 OJJHOU MPSMOH.

JIaﬁopamopuble pabomul u onvimol.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO MABMKEHHUS (IIApHKa B >KUIKOCTH,
MOJIEITH DJIEKTPUUYECKOT0 aBTOMOOUIIS U TaK Jajiee).

Sk wbd =

2. Onpenenenue cpeaHEl CKOPOCTH CKOJBXKEHUS Opycka WIM IIapuKa Iio
HAKIIOHHOM TIOCKOCTH.

3. OrnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OneITB, JEMOHCTPUPYIOIIHE 3aBUCUMOCTH  pacTsDKeHHS  (aedopmarmn)

NPY>KUHBI OT TPUJIOKEHHON CHUIIBI.

5. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHHUSI CKOJBKEHHUS OT Beca
TeJa U XapaKTepa COMPUKACAOIINXCS TOBEPXHOCTEM.

Paznen 4. /laBjieHne TBEPABIX TeJl, *KUIKOCTEH U ra3os.

HaBnenne. CnocoObl yMEHBUIEHUSI W YBeIWYeHUs JAaBieHus. J[laBnenue rasa.
3aBUCUMOCTh JaBJIEHUSl Ta3a OT 00bEma, TemmepaTyphl. llepemaua naBieHus TBEPABIMU
TeJIaMU, JKUAKOCTSIMU U razamu. 3akoH llackansa. [IlHeBMaTnueckue MamnHbl. 3aBUCUMOCTh
JABJICHUS KUJIKOCTU OT riayOunbl. ['mapocrtatuueckuil nmapagokc. CooOmarmuecs CoCy/Ibl.
['uppaBnuyeckre MeXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe AaBinenue. [IpuunHbl cyliecTBOBaHUS BO3AYIIHON
o6onouku 3emsmm. OmnbiT Toppuyennu. M3mepenue atMocepHOTO AaBiICHUS. 3aBUCUMOCTh
aTMOC(EpHOro JaBJIEHUS OT BBICOTHI HaJ YypoBHeM Mops. I[lpubopsl mis u3MepeHus
aTMOC(HEpPHOTO JTaBJICHHS.
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JlelicTBHE JKMAKOCTM M Ta3a Ha IMOrPyKEHHOE B HUX TeNo. BrlTankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. BozayxoraBanue.
Jemoncmpayuu.

1. 3aBUCUMOCTb JIaBJICHUA ra3a OT TEMIEPATYPBI.

2. [lepenaya naBiaeHUs: KUAKOCTHIO U Ta30M.

3. CooOmraromuecs: CoOCy/Ibl.

4. ['unpaBanueckuii mpecc.

3. [IposiBnenue neicTBrUs aTMOC(HEPHOTO 1aBJICHUS.

6. 3aBUCUMOCTH BBITAIKUBAIOLIEH CUJIBI OT 00bEMA MOrPYKEHHOW 4YacTU Tena U
IJIOTHOCTH JKUJIKOCTH.

7. PaBeHCTBO BBITAIIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM JKUIKOCTH.

8. VYcnoBue IiaBaHus Te: IUIABAHUE WM IOTPY’KEHHE TEJI B 3aBUCHUMOCTH OT

COOTHOILICHUSI TUIOTHOCTEMN Teja U KUIKOCTH.
Jlabopamopnuie padbomut u onvimeot.

1. HccnenoBanne 3aBUCHMMOCTH Beca Tela B BOJE OT 00bEMa MOrpyX)EHHOU B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue BHITAIKUBAIOLIEH CUJIbI, JEHCTBYIOLIEH Ha TEJO, MOrpyKEHHOE B
KUIKOCTb.

3. [IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH CHWJIbI, JECUCTBYIOLIEH Ha TEJIO B

KUJKOCTH, OT MACChI TEJA.

4. OneITel,  JEMOHCTPUPYIOUIME  3aBUCUMOCTh  BBITAJKUBAIOIICH  CHIIBI,
JIEHUCTBYIOIIEH Ha TENO B JKUJIKOCTH, OT 00hEMA MOTPYKEHHON B JKMJIKOCTh YacTH Tella U OT
MJIOTHOCTH JKHUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU U ONpEJEIeHue €€
rPy30I0ABbEMHOCTH.

Pa3zpnes 5. PaGora u MOIIHOCTH. DHEpPrusi.

Mexanudeckasi pabota. MOIIHOCTS.

[IpocThie MexaHU3MBI: phIuar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecus
peruara. [lpumeHeHne npaBuiia paBHOBECHSI pblyara K 0JI0Ky. «30J70TO€ MPaBUIIO» MEXaHUKH.
KIIJ] mpocthix Mexanu3MoB. [IpocThie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass dHeprus. KuHernueckas u noreHuuainbHas sHeprus. [IpeBpainenue
OJIHOTO BHJIa MEXaHUYECKOW SHEPTUU B IPYTrOM. 3aKOH COXPAHEHMS SJHEPTUH B MEXAHUKE.

Jemoncmpayuu.

1. [TpuMepbI TPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomot u onvimot.

1. Omnpenenenue pabOThl CWIIBI TPEHHUS MPU PABHOMEPHOM JBMKEHUU Teja IO
TOPU30HTAIBHON MOBEPXHOCTH.
2. HccnenoBanne ycaoBUi paBHOBECHS pblUyara.
3. N3mepenune KII/] HakIIOHHOM TIIOCKOCTH.
4. N3ydeHne 3akoHa COXpAHEHUSI MEXaHUYECKOW SHEPTHH.
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8 KUIACC

Pa3nen 6. TenJioBble siBIeHUs.

OCHOBHBIE€ TIOJIO)KEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUM CTPOCHHUSI BELIECTBA.
Macca u pa3mepsl aTOMOB U MOJIEKYJI. OmNbIThl, MOATBEPAKIAIONIME OCHOBHBIE TOJOXKEHUS
MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH.

Mopenun  TBEPAOro, KUAKOTO W  Ta3000pa3HOTO  COCTOSTHUM  BEIIECTBA.
Kpucrammueckne u amopdubie Tena. OObsICHEHHE CBOMCTB Ta30B, KUIKOCTEH M TBEPIBIX
T€l HA OCHOBE IOJOXKEHUN MOJICKYJSIPHO--KMHETHYECKOW Teopuu. (CmauyuBaHue W
KanWUIApHbIE ABJICHUS. TerIoBoe pacliupeHue U cxKaTue.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTbIO TEIUJIOBOIO JBMKEHHUSI YACTHII.
Buaytpennsis sueprus. CrmocoObl HW3MEHEHHS BHYTPEHHEW OJHEpPruu: TeIUIonepeaada Hu
coBepIeHrne padoThl. Bubl Temionepenaun: TeIIONPOBOHOCTD, KOHBEKITHS, N3IyYCHHE.

KonuuectBo TeminoTsl. YaelbHas TEMIOEMKOCThH BellecTBa. TermaooOMeH U TEeIioBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [1naBieHue u oTBepAeBaHUE KPUCTAUTHYESCKUX
BEILIECTB. YIeJibHAs TeruioTa IuiaBieHus. [lapooOpasoBanue W KoHueHcanus. Vcnapenue.
Kunenue. YaenbHas TemoTa napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATYphbl KUIIEHUS OT
aTMoc(epHOTo JTaBIICHHMS.

BrnaxnocTte BO3aYyXA.

DHeprus TOIJIMBa. Y JebHAas TEIJI0Ta CrOpaHus.

[Tpuniuner pabotel TeruoBbix apurarencii KIIJ[ TemmoBoro neuratens. TerioBbie
JIBUTATENM U 3alUTa OKPYIKAIOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAIEHUs SHEPTUHU B TEIIOBBIX MPOIIeCcCax.

Hemoncmpayuu.

1. Habmronenre 6poyHOBCKOTO ABMKEHUSI.

2. Habmronenue nuddysun.

3. HaGmronenne sBieHnit cMauMBaHUsI ¥ KAaMIUISIPHBIX SIBIICHUH.

4. HabmroeHue TeroBoro pacumpeHus Tedl.

5. W3meHeHne [aBieHusi ra3a INpd HM3MEHEHMHM O0bEMA M HArpeBaHUM WIIU
OXJIQKICHUU.

6. [IpaBuiia U3MepeHUs TEMIEPATYPHI.

7. Bunae! Termonepenayn.

8. OxJaxkJiIeHue MPU COBEPILICHUU PaOOTHI.

9 HarpeBanue npu coBepiiieHnr pabOThl BHEIIHUMHU CUJIaMHU.

10.  CpaBHeHHE TEIIIOEMKOCTEN pa3IMYHbIX BELIECTB.

11. HaOnroneHue KumneHus.

12. HaOmroaeHue NoCTOSHCTBA TEMIIEpATyphl MPU TUIABJICHUU.
13.  Mopenu TEIIOBBIX ABUTATENECH.

Jlabopamopnuie pabomut u onvimot.

1. O1BITE IO O6H3.py>KeHI/HO ,HGfICTBI/ISI CHJI MOJICKYJIAAPHOTO IIPHUTSXKCHUA.
2. OnbIThI O BBIPAIIMBAHUIO KPUCTAJIOB ITOBAPEHHOW COJIM WIIHA caxapa.
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3. OnbITH IO HAOMIOAEHUIO TEIJIOBOTO PACIIMPEHHSI Ta30B, KUIAKOCTEH U TBEPIBIX

TeN.

4. Omnpenenenue 1aBaeHMs BO31yXa B OaJUIOHE IIIPHIIA.

5. OmnbITh, TEMOHCTPUPYIOIINE 3aBUCUMOCTb JABJICHUS BO3[yXa OT €ro 00béma M
HarpeBaHMs WK OXJIAXKICHHUS.

6. [IpoBepka rUMOTE3bl JTUHEHHOM 3aBUCHUMOCTU JUIMHBI CTOJOMKA KUAKOCTH B
TEPMOMETPUYECKOMN TPYOKE OT TeMIEpaTyphl.

7. Habmionenne wu3MeHEHUs BHYTPEHHEH OSHeprum Tela B pe3yJbTaTe
TEIUIONepeauu U paboThl BHEITHUX CHUIL

8. HccnenoBanue sBJeHUS TEIIOOOMEHA NMPU CMELIMBAHUU XOJOTHOW M ropsiuen
BOJIBI.

9. Omnpenenenue KOJIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM IMPHU TEIIOOOMEHE C

HarpeThiM METANIMYECKUM LHJIMHIPOM.
10.  Omnpenenenuie yaenbHON TEMIOEMKOCTH BELIECTBA.
11. HccnenoBanue npouecca UCHapEeHHUs.
12.  OnpeneneHrie OTHOCUTEIBHOM BIAKHOCTH BO3yXa.
13.  Omnpenenenvie yaeabHON TEIUIOTHI IJIABJICHUS JIbJA.

Pa3nen 7. JinekTpuyeckre 1 MAarHUTHbIE SIBJICHHUS.

DnekTpu3auus Tei. [[Ba pona 3neKTpuyecKux 3apaa0B. B3auMoaeincTere 3apsiKeHHbIX
Ten. 3akoH KysoHa (3aBUCMMOCTBH CHJIbI B3aUMOJEHCTBUS 3apsSOHKEHHBIX TE OT BEJIUYHHbI
3apAJI0B U PACCTOSHUS MEXKIY TEIaMM).

Onektpuyeckoe mnojne. Hanpsok€HHOCTh  anekTpuueckoro  nons.  [IpuHnun
CYTEPIIO3UIINN IIEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM ypOBHE).

Hocurenu snextpuyeckux 3apsaoB. DIEMEHTAPHBIN AeKTpuyeckuil 3apsaa. CrpoeHue
atoma. [IpoBOTHUKHY U TUANEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKAA TOK. YCJIOBHUSl CYIIECTBOBAHUS BJIEKTPUUYECKOro TOKa. McTOuHMKH
MOCTOSIHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOTO TOKA (TEIJIOBOE, XMMUYECKOE, MATHUTHOE).
DNEKTPUYECKUN TOK B KUAKOCTSX U ra3ax.

Onektpuyeckas 1enb. Cuia TOKa. DieKkTpuyeckoe HampsikeHue. ConpoTHBICHHE
MPOBOJHUKA. YJEIBHOE CONPOTHUBICHUE BellecTBAa. 3akoH Oma Uil y4acTka UEHu.
[TocnenoBaTenbHOE U apaIeIbHOE COEAUHEHUE TPOBOJHUKOB.

PaGota u MOILIHOCTH 3yIeKTpUYEecKoro Toka. 3akoH J[xoyms—JleHma. DnexkTpuueckue
LEeNU ¥ NOTPEOUTENH AIEKTPUUECKON sHEPTruu B ObITY. KopoTkoe 3aMbIkaHue.

[TocrosiHHBIE MarHUTHL. B3anMmoneicTBUE MOCTOSHHBIX MAarHUTOB. MarHUTHOE TOJIE.
MarauTtHoe noje 3eMiId U €ro 3HaYeHHUE il Ku3HU Ha 3emuie. OnbIT Opcrena. MarautHoe
MOJIE  AJIEKTPUYECKOr0 ToKa. [IpuMeHeHue »dIEeKTpOMarHuToB B TeXHUKE. JleicTBue
MAarHATHOTO TIOJIi HAa TPOBOJHHK C TOKOM. OJEKTPOIABUTATEIb TOCTOSIHHOTO TOKA.
Hcnonb30BaHue 37IEKTPOABUTATENICH B TEXHUYECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes. SBiaeHue >aeKTpoMarHUTHOM WHAYKuuu. IlpaBuno Jlenna.
Dnekrporenepatop. CrocoObl MOTYYEHHUs AIIEKTPUUECKOW HSHEPruu. IDJIEKTPOCTAHLUU Ha
BO300OHOBJISIEMBIX UICTOYHUKAX YHEPTUU.
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Jlemoncmpayuu.
DnekTpu3anus Tell.
JIBa poa 3JIEKTPUUECKUX 3aPsAJI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEl.
Y CTpONCTBO U IEUCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS HHITYKIUSI.
3aKOH COXpAaHEHUS JICKTPUUECKUX 3apsiO0B.
[IpOBOJHUKH U JUDIICKTPUKH.
MogenrpoBaHue CUIOBBIX JTUHUHN AIEKTPUUYECKOTO MOJIS.
M cTOYHMKY OCTOSIHHOTO TOKA.
0. JIeliCTBHSI ANEKTPUUECKOTO TOKA.
10.  DnekTpudecKkui TOK B XKUJIKOCTH.
11. T'a3o0BbIli pa3zps.
12. H3mepeHue cuiibl TOKa aMIIEPMETPOM.
13. H3mepeHue aIeKTPUYECKOro HApsHKEHUSI BOJILTMETPOM.
14.  Peocrar u MarasuH CONPOTUBJICHUI.
15. B3saumopjeicTBHe MOCTOSHHBIX MAarHUTOB.
16. MopenupoBaHre HEBO3MOKHOCTHU Pa3ieNICHUs MOJOCOB MarHuTa.
17. MoaenupoBaHU€ MarHUTHBIX TOJIEN MOCTOSIHHBIX MAarHUTOB.
18.  OmneIT Opcrena.
19.  MarnuTHOE noJie TOKa. DIEKTPOMArHuT.
20.  JleicTBME MarHUTHOTO IOJISl HA TPOBOIHUK C TOKOM.
21.  DnekTpoaBUTraTesib MOCTOSTHHOTO TOKA.
22. HccnenoBaHue SIBJICHUS JIEKTPOMATHUTHOM MHIYKIIWH.
23.  OmnbiTel Dapajes.
24. 3aBUCHUMOCTb HAINpABICHHUS HWHIYKIMOHHOTO TOKAa OT YCIOBHH  €ro
BO3HUKHOBECHHUS.
25.  DIeKTpOoreHepaTrop NOCTOSHHOTO TOKA.
Jlabopamophuie pabomut u onvimot.

el A O

1. OnpITel  TO  HAONIOACGHUIO  DICKTPHU3AIMH Tl  HHAYKIUEH U TpH
COTIPUKOCHOBEHUH.

2. HccnenoBanue NEHCTBHS AIEKTPUICCKOTO OIS HA TIPOBOIHUKH U IUAJICKTPUKH.

3. COopka u mpoBepka padOThI AMEKTPUUECKON IEMH TTOCTOSIHHOTO TOKa.

4. V3MepeHue 1 peryIupoBaHUe CHIIBI TOKA.

5. N3mepeHue u peryampoBaHue HaNPSKCHUS.

6. HccnenoBanne 3aBUCUMOCTH CWJIBl TOKA, HIYLIETO YEPE3 PE3UCTOP, OT
COTIPOTHUBIICHUS PE3UCTOPA U HAMIPSHKCHUS HA PE3UCTOPE.

7. OnbBITEI, JEMOHCTPHUPYIOMINE 3aBUCHMOCTh JJIEKTPHUYECKOTO COMPOTHUBIICHUS
NPOBOJIHUKA OT €T0 JUIWHBI, TUTOIIAIN TIOTIEPSYHOTO CCUCHUS M MaTepHara.

8. [TpoBepka TpaBWia CIOKCHHS  HANPSDKCHUH TIPH  MOCIICOBATECIHLHOM

COCIMHEHUHU JIBYX PE3UCTOPOB.
0. [IpoBepka npaBuiia AJisg CUIIbI TOKA MIPH MapaUIeTbHOM COEIMHEHUN PE3UCTOPOB.
10.  Omnpenenenuie pabOThI IEKTPUUECKOTO TOKA, UTYIIETO YE€PE3 PEIUCTOP.
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11. OmnpeneneHue MOUTHOCTH JIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.

12.  HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, WAYILIETO 4Yepe3 JIaMIIOYKy, OT
HaIpsHKEHUS HA HEW.

13.  Omnpenenenue KIIJI narpeBatens.

14. HccnenoBaHue MarHUTHOTO B3aUMOJICUCTBUSI IOCTOSTHHBIX MAarHUTOB.

15. W3ydeHue MAarHUTHOTO MOJSI MOCTOSHHBIX MAarHUTOB NMPU UX OOBEIUHEHUU U
paszeneHun.

16. HccnenoBanue 1eUCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHUJIbI B3aUMOJIEUCTBUSA KaTyIIKU C
TOKOM M MarHuTa OT CUJIbl TOKA U HaIllpaBJICHUs TOKA B KaTYIIIKE.

18.  HM3yueHue AeCTBUS MAarHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.

19. KonctpyupoBaHue U u3ydeHue paboThl JIEKTPOABUTATEIIS.

20. Usmepenue KII/] anekTpoaBUraTeibHOM YCTaHOBKH.

21. OmnbITbl 1O  HCCIAEAOBAHUIO  SIBJIGHUS  JJEKTPOMArHUTHOM  MHAYKIMU:
UCCJIEIOBAaHNE U3MEHEHUM 3HAUEHMSI Y HANIPaBJIECHUSI MHAYKIIMOHHOIO TOKA.

9 KUIACC

Pasznes 8. MexaHu4yeckue siBJICHHS.

Mexannueckoe JBUOKECHUE. Marepuanbnas TOYKa. Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHUYECKOIO ABWKEHUS. PaBHOMEpHOE NPSIMOJIUMHEHHOE JBUKEHUE.
HepaBHomepHoe npsMonuHeiHoe aBmkeHue. CpeAHssi 1 MTHOBEHHas CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JIBU)KCHUHU.

Yckopenue. PaBHOyckopeHHOe mpsiMonimHelHOe nBrkeHue. CBOOOAHOE TMajeHue.
OnbiTel ["anunest.

PaBHOMEpHOE ABMKEHHE O OKpYKHOCTH. [lepron u yactora obparieHus. JIuneinas u
YIJIOBasi CKOPOCTH. LIeHTpOCTpEMHUTENIBHOE YCKOPEHHE.

Ilepsslii 3akoH HerotoHa. Bropoi 3akoH Herorona. Tpetuit 3akoH HeroTona. [IpuHnumn
CyNEPHO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHHUS! CKOJIbKEHHUS, CUjla TPEHUs
MOKOS, IPYTHE BUIBI TPEHUS.

Cuna TsDKECTHM M 3aKOH BCEMHPHOTO TSATOTEHHUS. YCKOPEHHE CBOOOHOTO TMaJCHHUS.
Jewxenne maHeT Bokpyr Comnua. IlepBas kocmuyeckass ckopocTb. HeBecoMocTh
MIEPETPY3KHU.

PaBHoBecue MarepuanbHOM TOUkH. AOComOTHO TBEpHOE Teno. PaBHOBecue TBEPIOTO
TeJa C 3aKPEIIEHHOMN OChIO BpaleHus. MoMeHT cuiibl. LleHTp TsxecTn.

Nmnynece Tena. IsMeHenne nmnyiibca. UMmyiibe cuiibl. 3aKOH COXPAaHEHHSI HMITYJIbCA.
PeakTuBHOE NBHXKEHUE.

Mexanudeckasi paboTa ¥ MOITHOCTh. PaboTa cui TskecTH, yrnpyrocTd, TpeHus. CBs3b
sHepruu U paboTel. [loTeHIMaNbHAS PHEPrus Teja, MOJHATOTO HaJ TMOBEPXHOCTHIO 3EMIIH.
[lorenumanbHass 3Heprus cxkarod npyxuHbl. KuHernueckas »sHeprus. Teopema o
KMHETUYECKOU SHEPIUU. 3aKOH COXPAHEHHSI MEXAHUYECKOM DHEPTHH.
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Jlemoncmpayuu.

1. HabmroneHne MeXaHWYEeCKOTO JIBIDKCHUS Tella OTHOCHUTEIBHO PAa3HBIX Tell
OTCUETa.

2. CpaBHeHue TyTe€Hd MW TPACKTOPUM JBMXKEHUS OJHOTO M TOrO K€ Teja
OTHOCUTEJIBHO Pa3HBIX TEII OTCUETA.

3. N3mepenne CKOpOCTH U YCKOPEHHUS TPSAMOJIUHENHOTO JIBUKCHUS.

4. HccnenoBanne nmpu3HAKOB PABHOYCKOPEHHOTO JIBUYKCHUS.

5. HaGmronenre IBMKEHUS Teja MO OKPY>KHOCTH.

6. HaGmronenne MexXxaHWYEeCKUX SIBICHHM, MPOUCXONAIIMX B CHCTEME OTcuéra
«Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBMKEHUU OTHOCUTEIBHO KaOWHETa
($u3UKH.

7. 3aBUCUMOCTh YCKOPEHHS T€Ia OT MACChI TeJia U ICUCTBYIOILIEH HA HETO CUJIBI.

8. Hab0mronerrne paBeHCTBA CHIT TTPH B3aUMOJICHCTBHH TEIL.

9 N3MeHeHune Beca Telia Npu YCKOPEHHOM JBUKECHUU.

10.  Ilepenmaua umirysnbca nIpu B3aUMOJECUCTBUHU TEIL.

11. IIpeoOpazoBanusi 3HEPTUU MIPHU B3aUMOJICHCTBUH TEIL.

12. CoxpaHeHue UMIyJibca IpU HEYIIPYTrOM B3aUMOJECHCTBUU.

13.  CoxpaHeHue UMIyJbca Py a0COIIOTHO YIPYTrOM B3aUMOICHCTBHH.

14. HaGmomeHne peakTUBHOTO JIBHKCHUS.

15. CoxpaHeHue MEXaHMYECKOW YHEPTUHU TIPU CBOOOTHOM TAJCHHH.

16. CoxpaHeHuE MEXaHUYECKOW BSHEPruM NpU JBWXKEHUU Teja MOJ JIeUCTBUEM
HPYKUHBI.

Jlabopamopnuie padbomul u onvimeot.

1. KonctpyupoBanue TpakTta [ pasroHa U JaJbHEHIIETO PaBHOMEPHOTO
JBIDKCHHUS IAPHUKA WJTH TEICKKH.

2. Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHUS OpyCcKa WM JBMXKCHHS MIapHKa
110 HAKJIOHHOM TIOCKOCTH.

3. Omnpenenenue yCKOpeHUs Tena Mpu paBHOYCKOPEHHOM JIBU)KEHUHU 10 HAKJIOHHOM
IJIOCKOCTH.

4. HccnenoBanne 3aBUCHMOCTH TIYTHU OT BPEMEHH TMIPU PaBHOYCKOPEHHOM
JBKEHUU 0€3 Ha4allbHON CKOPOCTH.

S. [IpoBepka THMOTE3bI: €CIU MPH PaBHOYCKOPEHHOM JBIKCHHH 0€3 HadaJIbHOU
CKOPOCTU MYTHU OTHOCSITCS KaK psii HEUETHBIX YHCEN, TO COOTBETCTBYIOIIME MPOMEKYTKU
BPEMEHH OJIMHAKOBHI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHUSI OT CHIIBI HOPMAJIbHOTO
JIABIICHUSL.

7. Omnpenenenue K03 GUITMEHTA TPEHUS CKOJBKEHUS.

8. Omnpenenenue )KECTKOCTH MPYKUHBI.

9. Omnpenenenue pabOThl CHIIBI TPEHHUS MPU PAaBHOMEPHOM JBIKEHUHU Tella IO

TOPU30HTAIBHON OBEPXHOCTH.
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10. Ompenenenrie pabOTHI CHIIBI YIIPYTOCTH MPU TOIABEME TPy3a C UCIIOIH30BAHUEM
HEMOBMKHOTO U MOJBUYKHOTO OJIOKOB.
11. H3ydeHue 3akOHA COXpAaHEHHS SHEPTUU.

Pa3nen 9. Mexanuueckue Kojie0aHus1 M BOJIHBI.

KonebarensHoe nukenue. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUIl: MEepuo/I, 4acToTa,
aMIuIMTy1a. MareMaTu4ecKui W TPYKUHHBIM MasTHUKU. lIpeBpamenune sHeprum Ipu
K0JI€0aTEIbHOM JIBUKEHUU.

3aryxaromue Konebanusa. BriHyxkaeHHole konebanusa. Pesonanc. Mexanuueckue
BOJIHBL. CBOICTBA MeXxaHUUECKUX BOJIH. [IposionbHbIE U noNepedHbIe BOJIHBL. [[1MHa BOIHBI 1
CKOPOCTh €€ pacmpoCTpaHEHUs. MeEXaHWYECKHE BOJIHBI B TBEPAOM TEIIE, CEUCMHYECKHUE

BOJTHBI.
3Byk. ['poMKoOCTh 3ByKa U BbicOTa ToHA. OTpakeHue 3Byka. lH(pa3Byk u yIbTpa3ByK.
Jemoncmpayuu.

1. HabGntonenue kosnebanuil Tes1 noa JEHCTBUEM CUJIbI TSYKECTU U CUIIbI YIIPYTOCTH.
2. HaGntonenue kosnebanuil rpy3a Ha HUTH U Ha MIPYKUHE.

3. HalGntoaeHue BbIHYKACHHbBIX KOJIEOaHUI U pe30HaHCA.

4. Pacnpoctpanenue npoobHBIX U MONIEPEYHBIX BOIH (Ha MOJACIIN).

S. Hab6mronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTUYECKHI1 pe30HaHC.

Jlabopamophuie padbomul u onvimot.

1. OmnpeneneHue 4acToThl U EPUOJIA KOIeOaHN MaTEMaTUYECKOTO MasiTHUKA.

2. OmnpeneneHue 4acToThl U IEPHOJa KOIeOaHU MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH NEpUOAA KoeOaHU MOJBEIIEHHOTO K HUTH Ipy3a

OT JITMHBI HUTH.

4. HccnenoBanne 3aBUCUMOCTH TEPUOAA KOJEOAHWM MPYKMHHOTO MAasTHHUKA OT

Macchl Ipy3a.

5. [IpoBepka HE3aBUCUMOCTH NEPHOJA KoJieOaHUl Ipy3a, MOJBELMIEHHOTO K HUTH,

OT Macchl Ipy3a.

6. OnpIThl, JEMOHCTPUPYIOIINE 3aBUCHMOCTh MEpPHOJa KOJEOaHUl NpPYyKUHHOTO

MasTHHUKA OT MacChl IPpy3a U KECTKOCTHU MPYKUHBI.

7. N3mepenne yCcKopeHust CBOOOHOTO TaCHUS.

Paspnen 10. DiekTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE TOJIE. DJIEKTPOMArHUTHBIE BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BosiH. Illkana »nekTpOMarHUTHBIX BOJH. VMcmosb30BaHHE 3JIEKTPOMArHUTHBIX BOJIH JUIS
COTOBOH CBS3U.

DJleKTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.
1. CBolCTBA 37IEKTPOMATrHUTHBIX BOJIH.
2. BonHoBBIE CBOMCTBA CBETA.
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Jlabopamopnuvie pabomul u onvimeot.
1. W3ydyeHne CBONCTB JJIEKTPOMATHUTHBIX BOJH C IOMOIIbIO MOOMIBHOTO
TenedoHa.

Pa3nen 11. CBeroBble siBJ1eHMS.
JlyueBast Monenb cBeta. Mcrounuku cBeta. [IpsmonuneiiHoe pacnpocTpaHeHHE CBETA.
3atmenus Connia u JIynel. Otpaxenue ceera. [limockoe 3epkano. 3akOH OTpaKeHUs CBETA.
IIpenomnenue cBera. 3akoH IpesioMyeHUs] cBeTa. IlosiHOe BHYyTpeHHEE OTpakKeHHE
cBera. lcnosib30BaHKe MOJTHOTO BHYTPEHHEIO OTPAaYKEHUSI B ONTHUYECKUX CBETOBOJAX.
Jlunza. Xopx nyudedr B aunze. Ontuyeckass cuctema (QoToamnmapara, MUKPOCKOINA U
Teneckona. ['1a3 kak ontuyeckas cucreMa. bau3opykocTs U JalbHO30PKOCTb.
Paznoxenue Oenoro ceta B crekTp. OmbiTel HbioToHa. CroxeHUE CHEKTpaibHBIX
uBeToB. Jlucnepcus cpera.
Jemoncmpayuu.
[IpssMOIMHEWHOE PACIIPOCTPAHEHUE CBETA.
OTtpakeHue cBera.
[Tomyuenue n300pa>keHUI B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[IpenomiieHue cBera.
OnTryecKkuil CBETOBO/I.
Xon mydei B coOnparoieii JuH3e.
XO0[I Iy4yel B pacCEenBAarOLLIEH JIMH3E.
[Tomyuenue n300paskeHUI ¢ MOMOIIBIO JIMH3.
0. [Tpunnun aeiictBus oToanmapara, MUKPOCKOTA U TeJIECKOTA.
10.  Mopaens rnaza.
11. Pasznoxenue 6enoro cBera B CIIEKTP.

NN R

12. Tlomyuenue 6em0T0 CBETA PH CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie padbomul u onvimeot.

1. HccnenoBanne 3aBUCMMOCTH yIJla OTPa)KEHUSI CBETOBOTO Jiyda OT yIJia MaJIeHusl.

2. W3ydeHne xapakTepuCTUK N300paKeHUs MpeIMeTa B INIOCKOM 3epKaJe.

3. HccnenoBanne 3aBUCUMOCTH yIJla NPEJIOMJIEHHMSI CBETOBOrO Jyya OT yria
[a/ICHUs Ha TPAHMIIE «BO3AYX—CTEKIION.

4. [Toy4yenne n3o0pakxeHH ¢ MOMOIIBIO COOMPAIOIIECH JINH3HI.

5. Omnpenenenne (QOKYCHOTO pPACCTOSIHMSI W ONTHYECKOM CHUJIbI coOuparomei
JIMH3BI.

6. OnbITHI IO PA3JI0KEHUIO OEJIOTO CBETA B CHEKTP.

7. OnpITHl IO BOCTIPUATHUIO LIBETA MPEMETOB IPU UX HAOJIOICHUU YEPE3 LIBETOBbIC
buAbTPHIL.

Pa3gen 12. KBaHTOBbBIE fIBJICHHUS.
OmnbiTel Pezepdopaa u minanerapHas mojienb aroma. Mozens aroma bopa. Mcnyckanue
Y TIOIJIOLIEHue cBeTa aTOMOM. KBaHThI. JIMHEHUYaThIe CIIEKTPHI.
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PannoaktuBHocTh. Anb(a-, O6erta- U ramMmma-uziaydeHus. CTpoeHHE aTOMHOIO SJpa.
Hyxnonnass monens aromuoro sapa. Mzoronsl. PagmoaktuBHbIE TpeBpaumenus. llepuon
II0JIypacIiaia aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUsS 3apsiA0BOIO M MacCOBOTO YHUCEN. DHEPIHUs
CBSI3W aTOMHBIX saep. CBs3b Macchl M SHEpruu. Peaknuu cuHTE3a W JIEJEHUs  sep.
Uctounuku sneprun ConHIa U 3BE3I.

SnepHast sHepreTuka. JleucTBus paiuOAKTUBHBIX U3JIyYCHUN HA KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

1. CrekTpbl U3Iy4Y€HHUs U TOTJIOIIEHUS.

2. CrexTpsl pa3IMuHbIX Ta30B.

3. CnekTp BoAopoa.

4. Ha6monenue TpekoB B kamepe BunbcoHa.

S. PaboTa cuérurka HOHM3UPYIOMINUX U3TYyUEHUH.

6 Peructpauus usnydeHus: IpUpPOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophuie padbomul u onvimol.

1. HalGntoaeHue CIIomHbIX U TUHEHYATBIX CIEKTPOB U3IIyYEHHUS.

2. HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUU YACTHULIBI [0 TOPMO3HOMY ITyTH (I10
dboTorpadusim).

3. N3mepenne paanoakTHBHOTO (hOHA.

IHoBTOPUTEILHO-00001IAOIIUIT MOTYJIb.

[ToBTOpHUTENBHO--0000IIAOIIUKA MOMYJIb TpEIHA3HAYEH [UIS CHUCTEMAaTH3aluu U
0000IIeHNsI TPEAMETHOTO COJEpXKaHUSI M ONbITAa JAEATEIHbHOCTH, MPUOOPETEHHOTO IPU
U3YyYEeHUHU BCEro Kypca (pU3MKH, a Takke Ui MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY
sK3aMeHy Mo (HU3MKe A1 00YUaIOUUXCsl, BBIOPABIINX ATOT Y4€OHBIN MpeaMeT.

[Ipy wu3yyeHMHM [AAHHOTO MOJIYJIS PEATU3YIOTCA M CHCTEMAaTU3HPYIOTCS  BUIBI
NESATENHbHOCTH, Ha OCHOBE KOTOPHIX OOECMEYMBACTCS JOCTIKCHHE TMPEIMETHBIX U
METaIpeJMETHBIX MIIAHUPYEMBIX PE3yJbTaTOB 00y4YeHHS, (POPMUPYETCSI €CTECTBEHHOHAYYHAs
rPaMOTHOCTb: OCBOCHHME HAYYHBIX METOJOB MCCIIEIOBAHUS SIBJICHUW IPUPOJBI U TEXHUKH,
OBJIAJICHHE YMEHUSIMH OOBSICHATH (pU3MUecKHue sIBICHUS, MPUMEHSS TOJMy4YeHHbIC 3HAHUS,
perarh 3a7a4u, B TOM YHCJIE KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMANBHO NESITENPHOCTHBIM XapaKTeP JAHHOTO pasferna peain3yercs 3a CUET
TOTO, YTO O0YyYarOIINUEeCcs BBITTOIHSIOT 3aJJaHusl, B KOTOPHIX UM TpeaiaracTcs:

Ha OCHOBE TIOJYUYCHHBIX 3HAHWM DPACTO3HABaTh M HAYYHO OOBICHATH (PU3UUYECKUE
SIBJIEHUS B OKPY’KAOIIEH NPUPOJE U TOBCEIHEBHOW KU3HU;

WCIIOJIb30BaTh HAy4YHbIE METOJbI MCCIENIOBaHUSA (PU3NYECKUX SIBICHUN, B TOM YHUCIE
JUISl TPOBEPKHU TUIIOTE3 U MOJTYYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HauOoOJIe€ BaXXHBIX JOCTHKEHHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMEp, MPAKTUYECKOTO UCTIOIb30BaHUs PA3JIMUYHBIX UCTOYHUKOB SHEPTUU Ha
OCHOBE 3aKOHA MIPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIUHU.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

N3ydyeHne (u3MKM Ha YPOBHE OCHOBHOIO OOIEro OOpa30BaHWs HAIPAaBJICHO Ha
JTOCTHKCHHE JTMIHOCTHBIX, METAIPEIMETHBIX 1 IIPEJAMETHBIX 00pa30BaTCIIbHBIX PE3yIbTaTOB.

B pesynpraTe m3ydenmss (U3MKM Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHUS Y
obyuatomierocs 0yayT chOpMHUPOBAHBI CIEAYIOIINE JIMYHOCTHBIE PE3YIbTaThl B YACTH:

o 1) maTpMOTHYECKOr0 BOCIIMTAHUS:

o - MPOSIBJICHUE MHTEpECAa K UCTOPUM U COBPEMEHHOMY COCTOSHUIO POCCHMCKOMN
buznyecKoil HayKu;

° - LICHHOCTHOE OTHOIIIEHUE K TOCTHKEHUSIM POCCUNUCKUX YUEHBIX--(DU3UKOB;

o 2) rpa’KIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

o - TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXKIECHUHM OOIIECTBEHHO 3HAUYUMBIX U

OTHUYCCKHUX Hp06HeM, CBsI3aHHBIX C IMIPAKTUYCCKUM ITPUMCHCHUCM I[OCTI/I)KCHI/Iﬁ (1)I/ISI/IKI/I;

° - OCO3HAaHHE BAXHOCTU MOPAIBbHO--3THYECKUX MPUHIUIIOB B JESITEILHOCTH
YYEHOT0;

° 3) 3¢TeTHYECKOro BOCIIUTAHUS

° - BOCIIPUATHE JCTCTHYCCKUX KA4eCTB (PU3MUCCKON HAyKH: €€ TapMOHHYIHOTO
MIOCTPOEHHUS], CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

° 4) HEHHOCTH HAYYHOI0 NO3HAHUSA:

° - OCO3HAaHHWE IICHHOCTH (PU3WYECKONM HAyKW KaK MOIIHOTO HWHCTPYMEHTa
ITO3HAHWSI MAPA, OCHOBBI PA3BUTHS TEXHOJIOIMH, BAXKHENIIIEW COCTABIIAIOIIEN KYJIbTYPHI;

° - pa3BUTHE Hay4YHOW JIO003HATEIBLHOCTH, HHTEpPEca K MCCIEI0BATEIbCKON
JICATCILHOCTH;

° 5) dopmMupoBaHus KYJbTYPbI 30POBbSI M IMOIHOHAJIBHOT0 0JIATOIOJIYYHSI:

° - OCO3HaHHWE IIEHHOCTH Oe30macHoro obpaza JKH3HH B COBPEMEHHOM

TCXHOJIOTUYCCKOM MHUPEC, BAXKHOCTU IIPpaBHUII 0e30macHOro IMOBCACHUA Ha TPAHCIIOPTC, Ha
Aoporax, € 9JCKTPUICCKUM U TCIIJIOBLIM O60py,Z[OBaHI/IeM B IOMAIIHUX YCJIOBUAX,

o - chopMHUpOBaHHOCTH HaBBIKa pe(dIICKCUH, MPU3HAHNWE CBOCTO IIpaBa Ha OIITHOKY
¥ TaKOTO K€ MpaBa y APyroro 4eI0BeKa;

o 6) TPyA0BOI0 BOCIIUTAHHUSA:

o - aKTUBHOE y4YacTHE B PEIICHUH TMPAKTUYECKUX 3ajad (B paMKax CEMbH,

o0pa3zoBaTenbHOM OpraHuM3aluu, Tropoja, Kpas) TEXHOJOTMYECKOW U COIMaJIbHOU
HAIPaBJICHHOCTH, TPEOYIOIINX B TOM YKCIe U GU3NUECKUX 3HAHHM;

o - UHTEPEC K MPAKTUIECKOMY M3YUEHHUIO MPOPECCHi, CBA3aHHBIX C (PU3UKO;
° 7) 3K0JI0TN4€CKOT0 BOCIIUTAHMSI:
o - OpHEHTalus Ha TPUMCHEHHE (PU3MYECKUX 3HAHWM JJIs PEIICHUs 3aj1ad B

00JIaCTH OKpy’Karollew cpenabl, IJIAaHUPOBAHUS TIOCTYNKOB M OIEHKH HMX BO3MOXHBIX
MIOCJIEICTBUM JUISI OKPYIKAOLIEN CPENBL;
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o - OCO3HaHHME TJIOOAJTLHOTO XapakTepa HIKOJIOTMYECKUX MpodiieM M MyTel ux

pEIICHMS;

o 8) amanTanmuM K M3MEHSIIIUMCH YCJOBHSIM COIMAJIBHOH M TPHUPOIHOI
cpeabl:

o - TOTPEOHOCTh BO B3aUMOJACHCTBUM TIPU BBIMOJHCHUH HCCICIOBAHUA U
MPOCKTOB (PU3MUECKON HAMPABICHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSM JPYTHX;

o - TIOBBIIICHHE YPOBHSA CBOCH KOMIIETEHTHOCTH Yepe3 TMPAKTHYECCKYIO
NESATEIHHOCTD;

o - MOTPeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHHM, B TOM 4HucCje GOPMYITHPOBATH
UJICH, TIOHATHS, TUIIOTE3bI O PU3UIECKUX OOBEKTaX W SIBJICHUSAX;

o - 0CO3HaHME ACHUIIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B 00JacTH
buzuky;

o - IJITAHUPOBAHKE CBOETO PA3BUTHS B IPHOOPETEHNH HOBBIX (DM3UYECKUX 3HAHUM;

o - CTPEMJICHUE aHAJIU3UPOBATh U BBISBIISITH B3AaUMOCBSI3U MPUPOBI, 00IIECTBA U

HKOHOMUKH, B TOM YHCJIE C UCMOJIB30BaHNEM (PU3NUECKIX 3HAHUM;
. - OLEHKAa CBOMX JEWCTBHUM C Y4YETOM BIMSHHS HA OKPYXAOUIYI0 Cpexdy,
BO3MOYHBIX TJI00ABHBIX MTOCJIEICTBUN.

METAIIPEAMETHBIE PE3YJIbTATDBI

B pesynbrare ocBoeHHs mporpamMmbl Mo (U3MKE Ha ypPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus y oOyuwaromierocs OyayT cOpMUpOBaHBI MeTanpeIMeTHble Pe3yJabTaThbl,
BKJTIOUAIONINE TI03HABATCIbHBIC YHUBEPCATbHBIC YYCOHBIC JCHUCTBUSA, KOMMYHHKATHBHBIC
YHHUBEpCaJIbHBIC YICOHBIC CHCTBUYSI, PETYJIATUBHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBUSI.

Ilo3naBaTe/ibHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble e CTBUSA

Ba3zoBrble Jloruueckue aecTBus:

o BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJICHUI);

o yCTaHaBIUBATh CYIIECTBEHHBI MpU3HAK Kilaccu(UKalMU, OCHOBAaHUS IJis
00001IEeHNS U CPABHEHUS;

o BBISIBIISITh  3aKOHOMEPHOCTH U TPOTHUBOPEUHUS B paccMaTpuBaeMbIX (akTax,
JAHHBIX U HAOJIOJICHUAX, OTHOCSAIINXCS K (PU3UUECKUM SIBICHUSIM;

o BBISIBJISITH IPUYMHHO--CJICJICTBEHHBIE CBSI3U MPU U3YYEHUH (PU3NUYECKUX SBIICHUN
U TPOIECCOB, JeNaTh BBIBOJABI C HCIOJB30BAaHUEM JEAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHUH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS35X (U3MUECKUX BEJIUYHH;

o CaMOCTOSITENILHO BBIOMpPATh CHoco0 perieHus ydeOHOW (u3mueckod 3amauu
(cpaBHEHHME HECKOJIbKMX BapHMAaHTOB pEIICHMs, BHIOOp HauOoyiee MOAXOASAIIETO C YUYETOM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPUEB).
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Ba3oBble uccienoBarenbckme 1eiiCTBUS:

o UCIOJIb30BaTh BOIIPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT IMO3HAHUS;

o OPOBOJUTH TIO CaMOCTOSITENIbHO COCTABJIEHHOMY IUIAHY OIBIT, HECIOXHbBIN
bu3nUecKuil S5KCIEPUMEHT, HEOOJIbIIIOE UCCIeA0OBaHNE (PUBUYECKOTO SABJICHNUS,

o OIICHUBATh HAa MPUMEHUMOCTb M JOCTOBEPHOCTh MH(OPMAIIHIO, MOJIYYCHHYIO B
XO0/JI€ UCCJICIOBAHMUS WU SKCIIEPUMEHTA;

o CaMOCTOSITENILHO (POPMYJUpPOBaThH OOOOUICHHS M BBIBOABI IO pe3yjibTaTraM
POBEAEHHOTO HAOIIOACHUS, OTIbITA, UCCIIEIOBAHMS;

o IPOrHO3UPOBATh BO3MOXKHOE JalibHElIIee pa3BuTHe (PU3HMUECKUX MPOIECCOB, a
TaK)K€ BBIJIBUTATh MPEOI0XKEHHS 00 UX Pa3BUTUU B HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

o MPUMEHSTH Pa3INYHbIE METO/IbI, HHCTPYMEHTHI U 3aIIPOCHI IIPU MOUCKE U 0TOOpE
uHGOpPMAIUH WU TaHHBIX C YYETOM MPEASIOKEHHOM yueOHO! (hru3nyecKkoil 3a1aqm;

o aHaM3UPOBaTh, CHCTEMATU3UPOBATh M HUHTEPIPETUPOBATH HH(OPMAIIHIO
Pa3IUYHBIX BUAOB U (HOPM IpPECTaBICHUS;

o CaMOCTOATENFHO BHIOMPATh ONTUMANIbHYIO0 (OpMY MpeacTaBiIeHUs nHPopMaluu
U WUIIOCTPUPOBATh pEIIaeMble 3aJa4ydl HECJIOXHBIMH CXEMaMH, JuarpaMMaMH, HWHOU
rpaduKOM ¥ BX KOMOMHAITUSIMH.

KoMmyHukaTHBHBIE YHUBepcaJIbHbIEe YUeOHbIe 1eiicTBHS:

o B X0Jie 00CyXk/IeHUs1 y4eOHOTro MaTepuana, pe3yibTaToB JabopaTOpHBIX paboT U
IPOEKTOB 3aJaBaTh BOMNPOCHI MO CYIIECTBY OOCYX JaeMOW TEMbl M BBICKA3bIBATHh WJIEH,
HaIleJICHHBIC Ha PEIlICHUE 3a]Ia4M U MOIepKaHue OaroKenaTeIbHOCTH OOIICHHUS;

o COITOCTABJIATh CBOU CYXKAECHUS C CYXICHHUSIMH JPYTMX YYaCTHHKOB JUajora,
00HapyKMBaTh Pa3IMIUE U CXOACTBO MO3UIINN;

° BBIPAKATh CBOKO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

o MyOJUYHO TIPEACTABIATH PE3YNbTAThl BBIMOJHEHHOTO (PU3WYECKOTO OIbITa

(3KCIEpUMEHTA, UCCIIEAOBAHMS, IPOEKTA);

o MOHUMAaTh W HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW W WHIANBUIYAJTBLHOMN
paboThI P PEIICHUH KOHKPETHON (GU3NMUECKON TPOOIEMBI;

o NPUHUMATh 1[I COBMECTHOU JESATEIHHOCTH, OPTaHU30BBIBATh JICHCTBUSA MO €€
JOCTHKEHHUIO: PaCTIpeAeiATh POk, 00CYKAAaTh MPOIECCH U PE3YJIHTATHl COBMECTHOM padOTHI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

o BBITIOJHITh CBOIO 4acTh pabOTHI, JOCTUTAss KAYeCTBEHHOTO pe3yibTara Iio
CBOEMY HAMpaBJIECHUIO U KOOPIUHUPYSI CBOU JCHCTBUS C APYTHUMH YJICHAMU KOMaH/IbI;

o OIICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOMMI MPOAYKT TO KPHUTEPHSIM,
CaMOCTOATEIFHO CPOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHSI.

PerynsiTuBHBIC YHMBepcajibHbIe y4eOHbIE 1eiiCTBUS

Camoopranusanms:
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o BBISIBIISITh MPOOJIEMBI B JKM3HEHHBIX M YUEOHBIX CUTyalUsiX, TPEOYIOIIUX st
perenust GU3NIECKUX 3HAHUH;

o OpPUEHTHUPOBATbCA B  pa3IMYHBIX  MOAXOJAX  MPUHATHUS  PELICHUN
(MHIUBHyaTbHOE, IPUHITHE PEUICHUS B TPYIIE, IPUHATHE PEIICHUN TPYIIIOi);

o CaMOCTOATENLHO COCTaBISITh AJITOPUTM peHIeHUs (U3MYECKOW 3aJadydl WU
IUIaHA MCCIEAO0BAaHUS C Y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATH MPEAJIaracMble BApUAHThI PELICHUM;

o JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJILHBIA HHTEJVICKT:

o JTaBaTh aJICKBAaTHYIO OLICHKY CUTYyallMH U NPeIararh IiaH €€ N3MEHEHNUS;

o OOBSACHATH MPUYUHBI TOCTHKEHUS (HEAOCTUKEHUS) PE3yIbTaTOB ACSITEIbHOCTH,

JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

o BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHUCJIE€ B XOJ BBINOJIHEHUS
($bu3nYecKOro UCCIe0BaHus WIH MPOEKTa) HA OCHOBE HOBBIX OOCTOATEIHCTB, M3MEHHUBIIUXCSI
CUTYAIIMi, yCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEM;

o OIICHUBATh COOTBETCTBUE PE3YJIbTAaTa LIETU U YCIOBUSIM;

o CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WM AMCKYCCHU Ha
HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYTOTo;

o npuU3HaBaTh CBOE IMPAaBO HA OMIMOKY MPHU pEUICHUH (PU3NYECKUX 3a]ad WU B
YTBEPKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MIPaBO JIPYroro.

HNPEAMETHBIE PE3YJIBTATHI

K xoniy oOyueHus B 7 kJjiacce mpeIMeTHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH Y OOYYAIOIIMXCSA YMEHUI:

o UCTIONIb30BaTh TMOHSITHA: (U3NYECKUE W XUMHUYECKHE SIBJICHHs, HaOIIO/ICHUE,
OKCIEPUMEHT, MOJIeb, THUIOTE3a, COUHUIBI (U3MUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHUS BellecTBa (TBEpAOE, JKHUIAKOE, Tra3000pa3sHOE), MEXaHUYECKOe
JIBUKEHUE (paBHOMEpHOE, HEpaBHOMEPHOE, NPSIMOJIMHENWHOE), TpaeKTopus,
paBHOJEHCTByOmAs cuia, Jedopmauus (ynpyras, IUIacTUYecKasi), HEBECOMOCTb,
COOOIIAIOLTNECS COCYIbL;

o paznuyaTth sABieHUd (AuQdy3usa, TEMIOBOE [BWKEHHUE YaCTUI[ BEIIECTBA,
PaBHOMEPHOE [BH)KEHUE, HEPABHOMEPHOE [IBIDKEHHME, WHEpIUs, B3aUMOJICHCTBUE TeE,
paBHOBecHE TBEPJBIX TEJ C 3aKPEIIEHHON OChIO BpalleHUs, Nepenaya JaBieHUs] TBEPAbIMU
TeNaMU, >KUIKOCTSIMH W Ta3aMH, aTMoc(epHoe AaBlieHHe, IJIaBaHHE TeJ, MpeBpalleHus
MEXaHMYECKOW SHEPTHH) MO OIMUCAHUI0O UX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SBIICHUE;

o pacno3HaBaTh MPOSIBICHUE M3YUYEHHBIX (DPU3MUECKUX SIBICHUM B OKpPYIKAIOIIEM
MHUpE, B TOM 4uclie (U3MUECKHUE SIBICHUS B MPUPOJIE: IPUMEPHI JBIKEHUS C Pa3IMYHBIMU
CKOpPOCTSIMH B JKMBOM W HEKUBOW MPUPOJE, ACHUCTBUE CUJIbI TPEHUS B MPUPOAEC U TEXHHUKE,

[okymeHT co3aaH B anekTpoHHon chopme. Ne 5 ot 09.02.2024. UcnonHutens: ManvaxveTos A.K. 0 AIEKTPOHHbINA
CrpaHunua 18 3 31. CTpanuua cosaara: 09.02.2024 14:20 =¥ TATAPCTAH



BIUSIHUE aTMOC(EPHOro JIaBJICHUS Ha KMBOM OpraHu3M, IUIaBaHUE DPbIO, pblYaru B TeJe
YeloBeKa, IpPU OSTOM TNEPEeBOAMTH MPAKTUUYECKYI0 3a7adyy B Yy4eOHYIO, BBIICIATh
CYILECTBEHHbIE CBOWCTBA (MPU3HAKK) (PU3UUYECKUX SBIICHUI;

o ONMKCHIBATh M3YYCHHbIE CBOWCTBA TeNl M (pU3MUECKHE SIBICHUS, HCIOIb3YS
dbu3mdecKkre BENMMYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BPEMs, MYTh, CKOPOCTH,
CpPEeIHssl CKOpPOCThb, CWJIa YIPYIOCTH, CWJIA TSDKECTH, BEC Teja, Chjla TPEHUs, JaBJICHHE
(TBEpHOrO TENa, )KUIKOCTH, Ta3a), BHITAJIKMBAIOIIAs CUJIAa, MEXaHUYECKask paboTa, MOILHOCTb,
IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((PHUIMEHT MMOJIE3HOTO EHCTBUS MEXaHU3MOB, KHHETUYECKas
U TMOTEHLHUANbHASI DHEPrusi), NMPU OMHUCAHUU MPABWIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI
UCTIOJIb3yEMbIX BEIMYUH, MX OOO3HAYEHHs] M €AMHULBI (U3NYECKUX BEIUYUH, HAXOJUTh
(dbopMyIIbl, CBS3BIBAIOIINE TAHHYIO (PU3UUECKYIO BEIMYUHY C JIPYTUMU BEIIMYMHAMU, CTPOUTD
rpauKy U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIMYNH;

o XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKHE SIBICHUS U MPOLIECCHI, UCIOJIb3Ys
IpaBWiia CIOXEHUs cuil (BAOJb OAHOW mpsaMoi), 3axkoH ['yka, 3akon Ilackans, 3akoH
Apxumena, mpaBuWiIO paBHOBecusl pbluara (0JIOKa), «30JI0TO€ MPaBUIO» MEXAHUKH, 3aKOH
COXPAHEHUSI MEXaHMUECKON SHEPTUH, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA U
3aIMChIBATh €10 MAaTEMATHYECKOE BBIPAKECHUE;

o OOBACHATH (PU3HYECKUE SBJICHMS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCJE U B
KOHTEKCTE CHUTyalluidl MPAKTUKO-OPUEHTUPOBAHHOIO XAapaKTepa: BbISBIATH NPUYHUHHO-
-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHWE M3 1—2 JIOrMUeCKHX IIaroB ¢ Omnopoi Ha 1-2
U3YYEHHBIX CBOMCTBA (DU3MUECKUX SIBICHUH, PU3NUIECKIX 3aKOHA WU 3aKOHOMEPHOCTH;

o pemiate pacuéTHble 3a7aud B 1—2 NEHUCTBUS, HCIONB3YS 3aKOHBI U (HOPMYIIBI,
CBsI3bIBAIONIME (PU3MYECKUE BEIMYMHBI: HA OCHOBE aHal3a YCIOBHs 3aJayd 3allMChIBATh
KpaTKo€ YCJIOBHE, MOJICTABIATh (PU3NUYECKUE BEIWYMHBI B (POPMYJIBI U MPOBOJIUTH PACUETHI,
HaxXoOJWTh CIpaBOYHbIC JaHHbIE, HEOOXOAMMBbIE JJs peUleHHs 3a7ady, OlLIEHUBATh
PEATMCTUYHOCTD MOJTy4eHHOU (pU3MUecKoi BeIMUHHBI;

o pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUThH MPHU MOMOIIHN (HU3HMUECKUX
METOJ/IOB, B ONMCAHMM HUCCIEAOBAHUS BBIIEIATH IMPOBEPSEMOE MPEANONIOKEHHE (TUIOTE3Y),
pasnnyaTh U MHTEPIPETUPOBATh MOJYUYEHHBIN pe3yJbTaT, HaXOAUTh OIIMOKU B XOJE OIbITa,
JIEJIaTh BBIBOJBI 10 €70 PE3YJIbTaTaM;

o MPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3MUYECKUX SIBICHUUA WM (PU3MUECKHUX
CBOMCTB Ten: (opMyiHpoBaTh NpPOBEpsieMble MPEAINOJIOKEHUsI, coOOUpaTh YCTAaHOBKY U3
MPEAI0KEHHOT0 000PYI0BaHUs, 3alUCHIBATH X0/ OTbITa U (POPMYJIUPOBATH BHIBOJIBI;

o BBINIOJIHATD TPSIMbIE U3MEPEHUsI PACCTOSIHUS, BPEMEHHM, MAacchl Tena, 00béMa,
CWJIbl U TEMIIEpaTyphl C MCMOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 3aMKCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOU a0COTOTHON MOTPEITHOCTH N3MEPEHUH;

o NPOBOJIUTH HCCIIEZJIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIWYMHBI OT
JIpYyroll C HCIOJIb30BaHWEM TPSMBIX H3MEpeHUil (3aBUCUMOCTH IyTH PpPaBHOMEPHO
JBHKYLLIEroCs Tejla OT BPEMEHU JBHWKCHHS TEJlAd, CHUJIbI TPEHUSI CKOJIBKEHUS OT BECa Tela,
KayecTBa OOpaOOTKM MOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHJIBI TPEHHMS OT IUIOLIaau
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CONIPUKOCHOBEHMS TEJ, CUIIbI YIIPYTOCTH OT YJUIMHEHUS NPYKUHBI, BBITAJIKUBAIOIIEH CUJIBI OT
o0béMa TOrpyXEHHOM YacTU Tela W OT IUIOTHOCTH >KUIKOCTH, €€ HEe3aBHUCHUMOCTH OT
IUIOTHOCTU TeJa, OT TNIyOWHBI, HA KOTOPYIO TOIPY>XEHO TeJO, YCJIOBHMH IUIaBaHUS Tell,
yCIIOBUI paBHOBeCHs pbluara M OJIOKOB), Y4YacTBOBAaTh B IUIAHUPOBAHUHM Yy4eOHOTO
UCCJIeIOBaHUs, COOMpaTh YCTAHOBKY M BBINOJIHATH W3MEPEHUs, CIEAYysl MPEeAJIOKECHHOMY
wiaHy, GUKCUPOBATh PE3YyJIbTATHI MOTYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJE
MPEAJI0KEHHBIX TaOIHI] U TPAPHUKOB, AENATh BEIBOABI IO PE3yIbTaTaM UCCIEIOBAHUS;

o POBOJUTH KOCBEHHbBIE U3MEPEHUSI (PU3NUECKUX BEIMYUH (TUIOTHOCThH BEIIECTBA
XKUJKOCTH U TBEPJOTO TeJa, CUJIAa TPEHUSI CKOJIBKEHHUSI, JABICHUE BO3/1yXa, BHITAIKUBAIOLIAS
cuiia, NeHCTBYIONIAsl HA MOTPYKEHHOE B KUAKOCTD TeNO, KO3(PPUIUEHT MOJIE3HOTO IeHCTBUS
MPOCTBIX MEXAHU3MOB), CIEAYS MPEUIOKEHHON MHCTPYKIMU: MPHU BHITIOJIHEHUH U3MEPEHUN
coOUpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIISATH 3HAYCHUE HCKOMOW BEJIMYUHBI,

o coOmo/IaTh TpaBWjia TEXHUKH O€30MacHOCTH TpH paboTe C J1abopaTOPHBIM
00opyI0BaHUEM;
o yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMNCTB: BECHI,

TEPMOMETP, JUHAMOMETp, COOOILAIOIIMUECS COCYIbl, OapOMETp, phluar, MOJBWKHBIA U
HEMO/IBIKHBIN OJIOK, HAKJIOHHAS TNIOCKOCTH;

o XapaKTepU30BaTh MPHUHIMIBI JEHCTBUA H3YYCHHBIX NMPHUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C OMOpOM Ha HX omnucanus (B TOM 4YHCIE: MOIUIMIHUKHA, YCTPOUCTBO
BOJONPOBOJIA, THUIPABIMYECKUN IIpecC, MAaHOMETp, BBICOTOMEpP, IIOPIIHEBOM HACOC,
apeoMeTp), HCIONb3ysS 3HAaHWS O CBOMCTBaX (M3MYECKUX SIBICHUH W HEOOXOAMMBbIE
dbuznyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

o NPUBOJUTH MPUMEPHI (HAXOMUTh HMHPOPMAIMIO O IMpHUMepax) MPaKTHUYECKOTO
UCTIONIb30BaHUST  (DM3MYECKUX 3HAHUW B TOBCEAHEBHOM IKH3HU JUIsi  oOecreueHus
0e30macHOCTH MPHU OOpaIIeHUH ¢ MPUOOpPaAMU U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHECHUS
3J10pOBBS U COOJIIOJIEHUS] HOPM KOJIOTMUECKOT0 OBEACHHSI B OKpY KaloUlel cpene;

o OCYIIECTBIISITH OTOOP UCTOUHUKOB HH(pOpManuu B IHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOLIMXCS 3HAHUM WM IIyTEM CpaBHEHUS
Pa3IUYHBIX UCTOYHHUKOB BBIICTATh MH(OPMAIIMIO, KOTOPAs SBISETCS MPOTUBOPEUYUBOM WIIH
MOJKET OBITh HEJIOCTOBEPHOM;

o WCIIOJIb30BaTh TIPHW BBIMOJHCHUHM YYEOHBIX 3aJaHUNl HAyYHO--TIOMYJISIPHYIO
JIUTEPaTypy (PU3MUECKOTO COJEP’KaHUS, CIIPAaBOYHBIC MaTEpHalibl, pecypchl cetu MHTepHeT,
BIaJE€Th NpUEMAMH KOHCIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus MHPOPMALMHU U3 OAHOU
3HAKOBOW CHCTEMBI B IPYTYIO;

o CO3/71aBaTh COOCTBEHHBIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOLICHUSI HA OCHOBE
2-3 uCTOYHUKOB HMH(pOpMaIuu (HU3NUECKOTO COACPKAHUSA, B TOM YHWCJIE MyOJIMYHO JAeNaTh
KpaTKhe COOOIIEHUSI O pe3ysbTaTax MPOEKTOB WM YYEOHBIX HCCIEAOBAHHM, MPH 3TOM
TPaMOTHO MCTIOJB30BaTh M3yYCHHBIN MOHATHIHBINA ammapaT Kypca (U3HKH, COMPOBOXKIATH
BBICTYIUIEHUE ITPE3CHTALUEN;
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o OpU  BBINOJIHEHUH YYEOHBIX TPOEKTOB U HCCIENOBAHUN paclpeaeiarh
00s3aHHOCTH B TpylHre B COOTBETCTBUU C I[IOCTABICHHBIMU 3a/ladyaMH, CIEIUTh 3a
BBIMOJTHEHUEM IUIaHa JCWCTBUM, a/IEKBATHO OLIEHUBATh COOCTBEHHBIN BKJAJ B JAEATEIHLHOCTh
IpyHnbl, BBICTPaMBAaTh  KOMMYHHKAaTUBHOE  B3aUMOJCICTBHE, yUWUThIBasE  MHEHHE
OKPY>KaIOIIHX.

K xoniy oOydenusi B 8 kiiacce npeamMeTHbie pe3yabTaThl HA 0A30BOM YPOBHE JTOJIKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh Y OOYHAIOIINXCA YMEHUI:

o UCTOJb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JABMKEHUE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KpUCTAUIMYECKue U aMop(dHble Tena,
HACBHIIICHHBI M HEHACHIIICHHBIN Map, BIAXHOCTh BO3/AyXa, TEeMIlepaTypa, BHYTpPEHHSS
SHEPIusi, TCIUIOBOM JBUTATENb, JIEMEHTAPHBIN JJICKTPUUYECKUN 3apsil, JJICKTPUYECKOE MOJIE,
MIPOBOJHUKU U JUDJICKTPUKH, TIOCTOSTHHBIN SJEKTPUUECKUI TOK, MATHUTHOE TOJIE;

o paznuyaTth SBJICHHUS (TEIUIOBOE paclIMpeHHe M C)KaThe, TerJionepeaaya,
TEIUIOBOE€ PABHOBECUE, CMAa4YMBAHMUE, KalWULSIPHBIE SIBJICHUS, WCIApEHUE, KOHJEHCALUs,
IUTaBJICHHUE, KpUCTAJUIM3aLus (OTBEPIEBAHNE), KUIIEHHE, TeIIonepeaada (TemIonpoBOAHOCTD,
KOHBEKIUS, W3JIyYEHHUE), DIEKTpU3alusl Tel, B3aUMOJCWUCTBUE 3apsioB, JACUCTBUS
ANIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJCHCTBME MArHUTOB, JIEHCTBUE
MAarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHAYKIIHS) MO OMUCAHUIO WX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIMX JaHHOE (HU3HUECKOe
SIBJICHHE;

o pacro3HaBaTh MPOSIBIIEHUE M3YyUYEHHBIX (DU3UYECKUX SIBICHUN B OKPYKAIOIIEM
MUpe, B TOM uucie (U3HUeCKHUe SBJICHHUS B TPUPOJIE: TOBEPXHOCTHOE HATSIKEHHE U
KaWUISIPHBIE SBJICHUS B MPUPOJIE, KPUCTAIBI B MpUpoje, uzinyyenue ComHila, 3aMep3aHue
BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE pPOCHI, TymMaHa, WHES, CHETa, JJCKTPUYECCKUE
ABJICHUA B aTMoc(depe, SMEKTPUIECTBO JKUBBIX OPTaHU3MOB, MATHUTHOE TIOJIE 3eMIIH, Ipeid
MOJIFOCOB, POJIb MAarHUTHOTO TOJS JUIsl KU3HU Ha 3emiie, TOJSIPHOE CHUSHUE, MPU ITOM
NEPEBOJUTh TNPAKTUUECKYIO 3aJadyy B Y4YEOHYIO, BBIIEISATh CYIIECTBEHHBIE CBOICTBA
(npu3HaKM) GU3NYECKUX SIBJICHUM;

o OMKCHIBATh M3YYCHHBIE CBOWCTBA Tel M (PU3UYECKHE SIBICHUS, HCIOIb3Ys
¢bu3nyuecKkue BeIMUUHBI (TeMIepaTypa, BHYTPEHHS SHEPTHs, KOJIMYECTBO TEIJIOTHI, YAeIbHas
TEIUIOEMKOCTh ~ BEIIECTBA,  yJeJdbHAs  TEIUIOTa  IJIaBJICHHWS,  yJACJIbHas  TeIoTa
napooOpa3oBaHus, yHAeldbHAs TEIIOTa CropaHdus TOIUIMBA, KOIPQPUIIMEHT TMOJIE3HOTO
JEUCTBUSL TEIJIOBOM MAILIMHBI, OTHOCUTENIbHASA BJIAKHOCTH BO3/yXa, JJIEKTPUUECKHUM 3apsi,
CWla TOKa, DJEKTPUYECKOE HAINpPSHKEHUE, CONPOTUBIECHHWE NPOBOJHUKA, YJIEIbHOE
COMPOTHUBJICHUE BEIIECTBA, padOTa U MOIIHOCTH AJIEKTPUUECKOrO0 TOKA), MPU ONUCAHUU
OPaBUWJIBLHO TPAKTOBATh (DU3MUECKUI CMBICI MCHOJIb3YEMbIX BEJIMYMH, OOO3HAUYECHUS U
CMHUIIBI (PU3NYECKUX BEJIMYWH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (U3HUECKYIO
BETMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTh TpadUKA M3YyUYECHHBIX 3aBHCHUMOCTEH
(bu3HUECKNX BETUYHH;

o XapaKTepU30BaTh CBOMCTBA TeJ, (U3MUECKHUE SBJICHUS U MPOLECCHI, UCTIOIb3YS
OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO--KHHETUUYECKON TEOPUU CTPOCHHUS BEIIECTBA, MPUHLIUII
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Cynepro3uIIny MoJiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsia, 3aKkoH Oma Jijis
y4yacTka uenu, 3akoH Jxoyns—JIeHna, 3akoH COXpaHEHUs HSHEPruM, MpU 3TOM JaBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3alMHUCHIBATH €0 MaTEMaTUYECKOE BhIPAKEHUE;

o O00BACHATHh (PU3UYECKUE TPOIIECCHl U CBOMCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE
CUTyallM MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTEpa: BBISABIATh MPUYMHHO-CIIE/ICTBEHHbIE
CBA3U, CTPOUTH OOBSICHEHHE W3 |—2 JOTMYECKUX IIAroB C OMopod Ha 1-2 H3y4YEeHHBIX
CBOMCTBA (PU3MUECKUX ABJICHUN, (PU3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

o pemarh pacu€THbIe 3a7aud B 2—3 JCHCTBUS, WCIOJIB3Ys 3aKOHBI U (DOPMYJIBI,
CBs3BIBaIONIME (M3MYECKUE BEIMYMHBI: HA OCHOBE aHAlM3a YCJIOBHS 3aJaydl 3allMChIBATh
KpaTKOe YCJIOBHE, BBISBIISATh HEAOCTATOK JAHHBIX ISl PEIICHHS 3a/a4d, BRIOUpaTh 3aKOHBI U
dbopmyIbl, HEOOXOAUMBIE JIJISl €€ PEeIICHHs, TPOBOJUTH Pacu€Thl U CPAaBHUBATH MOJIyUYEHHOE
3HaueHHUE (PU3UUECKON BEIIMYUHBI C U3BECTHBIMU JIAHHBIMU;

o pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIINTh MPHU MOMOIIN (PU3MUECKHUX
METOJ/IOB, HCIIOJIb3Ysl ONUCAHUE HCCIEAOBAHMS, BBIAEIATH MPOBEPSEMOE MPEAINOIOKEHUE,
OLICHUBATh NPABMWIIBHOCTD MOPsI/IKa POBEACHUS UCCIIEI0OBAHUS, A€JIaTh BHIBOJbL;

o IPOBOJUTH OMBITHl N0 HAOMIOACHHUIO (PU3UYECKUX SIBICHUM WM (PU3MUECKHX
CBOMCTB Ten (KamWUISIpHBbIE SIBICHUS, 3aBUCUMOCTH MJAaBJICHHS BO3AyXa OT €ro oOnéma,
TEMIIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHWS W HArpeBaHUS TPH H3JIyYECHHUH OT IIBETa
U3ITydaromen (MOTIOMAoIIe) MOBEPXHOCTH, CKOPOCTh UCHAPEHHsI BOABI OT TEMIIEPaTyphl
KUAKOCTH M IJIOIIAauM €€ IOBEPXHOCTH, JJIEKTpU3alUsl Tell U  B3aUMOJCHCTBUE
NIEKTPUYECKUX  3apsAJ0B, B3aUMOJCHCTBUE TMOCTOSHHBIX MAarHUTOB, BHU3yalM3alus
MAarHUTHBIX MOJE€H MOCTOSHHBIX MarHUTOB, JIEWCTBHMS MAarHUTHOTO MOJS HA MPOBOJHUK C
TOKOM, CBOWCTBAa »3JEKTPOMArHMWTa, CBOMCTBA 3JIEKTPOJABUraTeisl MOCTOSHHOTO TOKA):
dbopMyIMpoBaTh MPOBEPSEMBIE MPEANOI0KEHUS, COOUpaTh YCTAHOBKY M3 MPEUIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITA U (POPMYITHPOBATH BHIBOIBI;

o BBITIOJIHATD TPSMBIE W3MEPEHUs TeMIIepaTypbl, OTHOCHUTEIHbHON BIaXKHOCTU
BO3/yXa, CUJIbl TOKA, HAIMPSDKEHUs C UCIOJIb30BAHHMEM AaHAJOTOBBIX MPUOOPOB U JATUYUKOB
du3NYeCKUX BEIUYNH, CPABHUBATH PE3YJIbTAThl U3MEPEHUN ¢ YUETOM 3a/IaHHON abCOIIOTHOM
MOTPEIIHOCTH;

o MPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYUHBI OT
JPYTOH C MCTOIB30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTh COMPOTHUBIICHUS MPOBOJIHHUKA
OT €ro JJUHBI, TJIOMAIN TIONEPEYHOTO0 CEUEHHUS W YACIBHOTO COTMPOTHBIICHHUS BEIECTBA
IPOBOJHUKA, CHJIBI TOKa, MAYIIEr0 4epe3 MPOBOJHHUK, OT HAIpPSIKEHUS Ha MPOBOJHUKE,
UCCJIEIOBAaHUE TOCJIEAOBATEILHOTO W  MMapajuIebHOTO COEAMHEHUW MPOBOIHHUKOB):
IUTAaHUPOBATh HCCIEAOBAHME, COOMpPATh YCTAHOBKY M BBIMOJHATH HU3MEPEHHUA, Cleays
NPEAI0KEHHOMY TUIaHy, (GUKCUPOBAThH PE3YJIbTATHI OJYYEHHON 3aBUCUMOCTU B BUE TA0JIHIL
U TpauKoB, JIeJaTh BBIBOJIBI 10 PE3yJIbTaTaM MCCIICI0OBAHNUS,

o MPOBOJUTh  KOCBEHHBIC HM3MepeHUs  (usumdyeckux BenudyuH  (yIeiabHas
TETI0EMKOCTh BEIIECTBA, COIPOTUBIICHUE MMPOBOIHUKA, pa00Ta U MOIITHOCTH DJIEKTPUUECKOTO
TOKa): IUIAaHUPOBATH M3MEPEHHs, COOUpaThb JKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys
MPEAI0KEHHON UHCTPYKIIMH, U BBIYUCIIATh 3HAUCHHE BEJIMYUHBI,
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o coOo/IaTh MpaBujla TEXHUKH O€30MacHOCTU MHpH pabdoTe C J1abopaTOPHBIM
000opyI0BaHUEM;

o XapaKTepU30BaTh MPUHIMIBI ACHCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUUECKHX
YCTPOMCTB C OMOPOM HA UX OMUCAHUA (B TOM YHUCIE: CUCTEMa OTOIICHUS JOMOB, TUTPOMETD,
napoBasi TypOMHa, aMmmIepMeTp, BOJBTMETP, CUYETUMK DIEKTPUYECKONM  DHEpPruw,
ANIEKTPOOCBETUTEIbHBIE  MPUOOPBI,  HArpeBaTelIbHbIE  JJIEKTPONpUOOpHl  (IPUMEpHI),
ANEKTPUUECKUE MPEOXPAHUTENH, IIEKTPOMArHUT, 3JEKTPOJABUraTeIh MOCTOSHHOIO TOKA),
UCTIOJIb3ysl 3HAHUSA O CBOMCTBaX (U3WYECKUX SBJICHUH M HEOOXOAUMBbIE (U3HUYECKUE
3aKOHOMEPHOCTH;

o pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA W M3MEPUTEIbHBIE MPUOOPHI
0 CXeMaM M CXEMAaTUYHBIM PUCYHKAM (3KUIKOCTHBIM TEPMOMETpP, TEPMOC, MCHUXPOMETP,
TUTPOMETP, JABUTATENIb BHYTPEHHETO CTOPAHMSI, SJEKTPOCKOI, PEOCTaT), COCTABISATh CXEMbI
ANEKTPUUECKUX LIETel C TMOCIEN0BATEIbHBIM M IMapauIeIbHBIM COCIUHEHHUEM 3JIEMEHTOB,
paznuyasi ycIoBHbIE 0003HAUEHUS DIIEMEHTOB JIEKTPUUECKUX IIETeH;

o NPUBOJIUTH MPUMEPHI (HAXOIUTh MHQPOPMAIMIO O MPUMEPAX) MPAKTUYECKOTO
UCTIONb30BaHUS (U3MYECKUX 3HAHMA B TOBCEAHEBHOW KM3HU s oOecredeHus
0€30MacHOCTH MpHU OOpalIeHUH ¢ MPUOOpPaAMU U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHECHUS
3I0POBbBS M COOTIOICHHSI HOPM IKOJIOTHYECKOTO MOBEICHUS B OKPY>KaIOIIEH CpeEJIe;

o OCYIIECTBJIATH MOUCK MHGOpManuu pusndeckoro coaepxanusi B Uurepuere, Ha
OCHOBE HMMEIOIIMXCS 3HAHUW U MYTEM CPaBHEHUS JOTMOJIHUTENIbHBIX HUCTOYHHKOB BBIIEISATH
uHPOPMAITUIO, KOTOPAs SBISETCS MPOTUBOPEUNBOI UM MOXKET OBITH HEJTOCTOBEPHO;

o UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 3aJaHUN HAy4HO--TIOMYJISIPHYIO
JTUTEPaTypy (PU3NUECKOTO COAEP’KaHUS, CIIPABOYHBICE MaTepHalibl, pecypchl cetu MuTepHer,
BIAJCTh NMpUEMAMH KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIMH U3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

° co3/1aBaTh COOCTBEHHBIC MICHbMEHHBIC W KPAaTKUE YCTHBIC COOOIIECHMSI, 00001mas
uHGOpPMAIUI0 M3 HECKOJIbKUX HCTOUYHUKOB (UBNYECKOTO COJNIEpPKaHUs, B TOM 4YHUCIE
nyOJIMYHO TPEACTABIATh PE3yNbTaThl MPOEKTHON WM HCCIEIOBATEIbCKONW IESITENbHOCTH,
OpyU 3TOM TPAaMOTHO HCIIOJIb30BaTh HM3YyYEHHBIM MOHATUMHBIA anmapar Kypca (QU3HKH,
COTIPOBOXK/IaTh BBICTYTUICHUE TIPE3CHTAIUEH;

o IIPY BBITIOJTHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHUN (PU3NUECKUX TPOIIECCOB
pacmnpenensTh 0053aHHOCTH B TPYMIE B COOTBETCTBUU C MTOCTABICHHBIMU 3aJ]a4aMH, CJICIUTh
32 BBINOJHEHUEM IIJlaHA JEHCTBUH M KOPPEKTHPOBATh €ro, aJeKBAaTHO OIICHUBATh
COOCTBEHHBI BKJIaJl B  JCSATENBHOCTh TPYIIbI, BbICTpaUBaTh KOMMYHHKAaTHBHOE
B3aMMOJICCTBHE, TPOSBIISISI TOTOBHOCTDH pa3peliaTh KOH(IUKTHIL.

K xoniy oOydenust B 9 kijiacce nmpeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JTOJIKHBI
OTpaxkaTb c(hOPMUPOBAHHOCTD y O0YHAIOIIUXCS YMEHUM:

o WCIOJIb30BaTh MOHATHS: CHCTeMa OTCuY€Ta, MaTepHalibHAs TOYKa, TPACKTOPHS,
OTHOCUTEIBHOCTb MEXAaHWYECKOTO JBWXKEHUS, JAepopManusg (ympyras, IUIacTUYecKas),
TpeHHUE, LIEHTPOCTPEMUTEITHLHOE YCKOPEHHE, HEBECOMOCTb M MEPErpy3KHu, ILIEHTP TKECTH,
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aOCOIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPJOTO Tejla, PaBHOBECHE, MEXaHUYECKUE
Kosie0aHUsI W BOJHBI, 3BYK, MH(PPa3BYK U YJIbTPa3BYK, AJIEKTPOMArHUTHHIE BOJIHBI, IIIKasa
AIIEKTPOMATHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JajJbHO30PKOCTb, CIIEKTPHI UCIYCKAHUSA U
norjiomnieHus, anbda-, 6eta- U raMMa-u3IydeHus, U30TOMbI, siAepHast SHEPreTHKA;

o paznuyaTh sBIICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPAMOJIMHEIHOE
JBUKEHUE, PABHOYCKOPEHHOE TMPSIMOJMHEWHOE JBUKEHUE, CBOOOJHOE TAaJCHHE Tell,
PaBHOMEPHOE IBHKEHHE M0 OKPYKHOCTH, B3aUMOJIECHCTBHE TE€J, PEAKTUBHOE IBHUKCHHE,
Kosie0aTellbHOE MBMKEHHE (3aTyXalollie U BbIHYXICHHbIE KOJeOaHus), pe30HAHC, BOJTHOBOE
JNBUKEHUE, OTPAXKEHUE 3ByKa, MPSMOJIMHEMHOE paclpOCTPAaHEHUE, OTPaXXEHUE U
npejoMJICHHE CBETa, MOJHOE BHYTPEHHEE OTpPaXKEHHE CBETa, pa3jiokeHHe OeIoro cBera B
CIIEKTP MW  CIIOKEHUE CHEKTPAJbHBIX L[BETOB, [JUCIEPCHS CBETa, €CTECTBEHHAas
PaIOaKTUBHOCTh, BO3HHUKHOBEHHE JIMHEWMYATOTO CHEKTpa M3IY4YEHHs) MO OMHMCAHUIO HX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JAEMOHCTPHUPYIOUIUMX JaHHOE (U3HUECKOe
SIBJICHUE;

o pacro3HaBaTh MPOSBIECHUE H3YyUYEHHBIX (U3NYECKUX SBICHUN B OKPYKAIOIIEM
Mupe (B TOM yucie (U3NYECKHEe SIBJICHUS B IPUPOJIE: MPUIKMBHI U OTIIUBBI, IBIKEHUE TUIAHET
CoNHEUHON CHUCTEMBI, PEAKTUBHOE IBMKEHUE MKUBbIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHCMHYECKUE BOJHBI, IIyHAMH, X0, LIBETA TEJI, ONTUYECKHUE
SBJICHUSI B TPHUPOJAC, OHOJOTHYECKOE JIEWCTBHE BHUAMMOIO, YIbTPA(PHOIETOBOTO H
PEHTI€HOBCKOTO U3JyUYE€HUW, €CTECTBEHHBIH pPaJAMOAKTUBHBIA (POH, KOCMHYECKHE JIyYH,
PaIMOAaKTUBHOE W3JIyYEHUE MPUPOJIHBIX MUHEPAJIOB, JACUCTBUE PAAUOAKTUBHBIX H3IyYECHHM
Ha OpPraHM3M YeJIOBEKa), MPU ITOM MEPEBOJAUTH MPAKTUYECKYIO 337a4y B YUeOHYIO, BBIICIATh
CYILIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3UUYECKUX SBIICHUII;

o OTHCHIBATh M3YyUYCHHBIE CBOMCTBA Tel W (U3MUECKHUE SIBICHHS, HCIOIb3YS
dbu3nueckne BEMMUYMHBI (CpefHsss W MTHOBEHHAas CKOPOCTh Tejla TMpU HEPaBHOMEPHOM
JIBIKCHUM, YCKOPEHHE, IEepEeMENICHUEe, NyTh, YIJIOBas CKOPOCTh, CHJa TPEHHs, CHIIA
YOPYrOCTH, CWJIA TSKECTH, YCKOPEHHE CBOOOJHOTO MaJeHHUs, BEC Tela, UMITYJbC Tena,
UMIYJIbC CHUJIBI, MeXaHudeckas paboTa M MOIIHOCTb, TOTEHIMANbHAS DHEPTUs Tela,
MOAHATOTO HAJl IIOBEPXHOCTBIO 3€MJIM, IIOTCHLIHMAJIbHAS JHEPIUsl CXKATOW IPYKUHBI,
KUHETUYECKasl DHEprusi, MOJHAas MEXaHWdecKas SHeprusi, NMepuoj] M 4YacToTa KoJeOaHWH,
JUTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTENlb MPEIOMIICHUS
Cpenbl), PU ONKMCAHUHU MPABUIBLHO TPAKTOBATH (DU3UUECKUN CMBICI HCTIOIB3YEMbIX BEIMYNH,
0003HauCHUS U SUHUIIBI PU3NUECKUX BETTUYHMH, HAXOAUTh (DOPMYJIBI, CBA3BIBAIOIINE JTAHHYIO
Gu3MUecKyl0 BEIMYMHY C JIpyTUMU BEJIMYMHAMHU, CTPOUTH TpadUKU HU3YUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIMUUH;

o XapaKTepU30BaTh CBOMCTBA TeJ, (U3MUECKHUE SBJICHUS U MPOLECCHI, UCTIOIb3YS
3aKOH COXPaHEHHWs HEPruu, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHLMUI CYHEPHO3ULIUUA CHII,
HNPUHIUI OTHOCHUTENbHOCTH ['anuies, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHS HMITYJIbCA,
3aKOHBI OTPAXKEHUSI U MPEIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsSJ0BOTO MU MaCCOBOIO
YuCeN MPU SICPHBIX PEaKUMsIX, NMPU STOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA U
3aIMCHIBATh €M0 MATEMATUYECKOE BBIPAKECHHUE;
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o OOBSICHATH (PH3UYECKHE TIPOIECCH M CBOIMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallull NPaKTHUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUYUHHO--CIICJICTBEHHBIC
CBSI3H, CTPOHUTH OOBSICHEHHE U3 2—3 JIOTMYECKHUX LIAroB C OMOpoM Ha 2—-3 H3YYEHHBIX
CBOICTBA (pU3MUECKUX SIBICHUH, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

o pemaTth pacy€THbe 3aJa4y (OMUPAIOIIMECS Ha CUCTEMY M3 2—-3 ypaBHEHHUM),
UCTIOJIB3YS 3aKOHBI U (hOPMYJIBI, CBSI3bIBAIONINE (DU3MUECKHE BEITMYMHBI: HA OCHOBE aHAN3a
YCIIOBUS 3a/I1a4¥l 3alHCHIBATh KPATKOE YCIIOBUE, BBISBISITH HEAOCTAIONINE WIA M30BITOUHBIC
JaHHbIE, BEIOUPATh 3aKOHBI ¥ (HOPMYJIbI, HEOOXOAUMBIE ISl PEIIeHHUs, IPOBOJUTH PACUETHI U
OLICHHBATh PEATTUCTUYHOCTD MOTYUYEHHOTO 3HAYEHUS (PU3UUECKON BEIIMUUHBL;

o pacmno3HaBath NpPoOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIU (PU3NYECKUX
METOJIOB, WCIIOJIB3YS OIMCAHWE WCCIEAOBAHUS, BBIICIATH MPOBEPSIEMOE IMPEAINOJIOKEHNUE,
OIICHWBATh TPAaBUJIBHOCTh TIOPSJKA TIPOBEICHUS HCCICIOBAHUS, JCNIaTh  BBIBOBI,
UHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOACHUIN U OIBITOB;

o IPOBOJUTH OMBITHl TIO HAOMIOACHUIO (U3NYECKUX SIBICHUM WM (PUIUIECKUX
CBOMCTB Ten (W3yueHHWEe BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHHsS DSHEPTUH,
3aBUCHMOCTh IEpHoJa KoJeOaHWW MPYKUHHOTO MasTHUKAa OT MAacChl Ipy3a U KECTKOCTU
NPYXKUHBI W HE3aBUCHUMOCTh OT AaMIUIATYIbl MAaJbIX KOJICOAHWH, MPSIMOJIMHEHHOE
pacmpoCTpaHEHHE CBETa, pa3JIOKCHHWE OEIor0 CBETa B CIEKTP, H3yYCHUE CBOWCTB
M300paXeHUs B TUIOCKOM 3€pKajie M CBOMCTB M300pKCHUS MpeaIMeTa B COOMPArOIEH JINH3E,
HAOJIO/ICHHE CIUIOUIHBIX M JIMHEHUYAThIX CIEKTPOB U3IYUYEHHs): CAMOCTOSITENILHO COOMpAaTh
YCTAaHOBKY W3 M30BITOYHOrO Habopa oOOpyJOBaHUS, OINUCHIBATH XOJ OMNBITA U €ro
pe3ynbTaThl, GOPMYITUPOBATH BBIBOJIBL;

o NPOBOJUTH TPHU HEOOXOTUMOCTH CEPUI0 TPSAMBIX HM3MEPEHUH, OIpeaesss
CpelHee 3HAuCHHE U3MEpsAEeMON BeIMYMHBI ((POKYCHOE pacCTOSTHHUE COOMpAIOIIeH JIMH3bI),
000CHOBBIBaTh BBEIOOP CITOCO0a M3MEpeHUsI (M3MEPUTEIBLHOTO MPUO0Pa);

o NPOBOJIUTH  WCCIEAOBAaHWE  3aBUCUMOCTEH  (PM3MYECKMX  BEIMYMH  C
UCTIOJb30BAaHUEM  MPSMBIX  HM3MEPEHUH  (3aBHCHMOCTh IyTH OT BpPEMEHH IpHU
PaBHOYCKOPEHHOM  JIBIDKEHMM 0e3  HauaJdbHOW  CKOpOCTH, TMepHoja  KoJieOaHMii
MaTEeMaTUYECKOTO MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yTjia OTPaKEHUs CBETa OT yria
NMaJICHAsT W yIJla TPEJIOMJICHUST OT YIVIa TAJCHHs): IUIAHUPOBATh HCCIICIOBAHNUE,
CaMOCTOSITEITLHO COOMPATh YCTAHOBKY, (DUKCHPOBATh PE3yJIbTAThl MOJTYYCHHON 3aBUCUMOCTH
(GU3NYCCKUX BEIMYWH B BHUAC TaOMUI] W TpaduKOB, JENaTh BBIBOJALI 10 pE3ybTaTaM
UCCIICJIOBAHUS;

o NPOBOJIUTH KOCBEHHBIC M3MEpPEHUsT (PM3MUECKUX BEIUYUH (CPEIHSS CKOPOCTh U
YCKOpEHHE Tela TMPU PaBHOYCKOPEHHOM JBMKCHUH, YCKOpPEHHE CBOOOIHOTO TaJICHUS,
KECTKOCTh TIPYKHHBI, KOIPQOUIIMCHT TPCHUS CKOJILXCHHS, MEXaHW4ecKash pabora W
MOIITHOCTh, YaCcTOTa W TICPUOJ KOJICOAHHH MaTeMaTHYEeCKOTO W MPYKUHHOTO MAasTHUKOB,
ONTHYCCKAsi CWIa COOMpArOIICH JIMH3BI, PATUOAKTHBHBIA (DOH): IJIAHHUPOBATH H3MEPCHUS,
coOUpaTh 3KCICPUMEHTAIILHYIO YCTAHOBKY U BBITTOJIHATH H3MEPEHUS, CIICIys MPEII0KESHHON
WHCTPYKIIUH, BBIYUCIISATh 3HAYCHHUE BEJIMYMHBI M aHATTM3UPOBAThH MOJyUYEHHBIC PE3YNILTAThI C
Y4ETOM 3aJJaHHOU MOTPEIIHOCTH U3MEPEHUN;
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. coOroaTh MpaBWiia TEXHUKH OE30MAcCHOCTH IMPH paboTe ¢ J1abopaTOpHBIM
000opyI0BaHUEM;

J pa3in4aTth  OCHOBHBICE TpPH3HAKH  W3YyYEHHBIX  (DU3WYECKHX  MOJETICH:
MaTepuanbHasi TOYKA, aOCOMOTHO TBEPJOE TEJNO, TOYCUHBIN MCTOYHHUK CBETA, Jy4, TOHKAs
JMH3a, TUTAaHETapHAas MOJIEINb aTOMa, HYKJIOHHAs! MOJIEIb aTOMHOTO SIpa;

o XapaKTepU30BaTh MPUHIIUIBI JCHCTBHS H3YyYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OINOpOW HAa WX OMUCaHWs (B TOM YHUCIE: CIUAOMETP, NATUYUKU TIOIO0KEHUS,
pacCTOSIHUSI U YCKOPEHHS, paKeTa, 3XOJOT, OYKH, MEepUCKOIl, (oToammapar, ONTHYECKHE
CBETOBOJIbI, CIIEKTPOCKOII, JO3UMETP, Kamepa BuibcoHA), MCIONB3Ys 3HAHHUS O CBOWMCTBAX
(du3nUeCKUX SIBICHUN 1 HEOOXOAUMBbIE (PN3NUIECKHE 3aKOHOMEPHOCTH;

J UCTIONb30BaTh CXEMBl W CXEMATHYHBIC PHUCYHKH W3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPHUTEILHBIX MPHUOOPOB W TEXHOJOTHYECKUX TPOIECCOB IPH PEHICHUU
y4e0HO--TIPaKTUIECKUX 3a/1a4, ONTHYESCKHE CXEMBI JJIsI TOCTPOCHUS N300paKEHHI B TIOCKOM
3epKaje u cobuparolei JIMH3e,

o OPUBOJUTH MPUMEPHI (HAXOIUTh MHQPOPMAIMIO O MPUMEpPax) MPaKTHIECKOrO
UCTIONb30BaHUS  (U3NYECKUX 3HAHMA B TOBCEAHEBHOW KH3HU sl oOecredeHus
0€30IacHOCTH TP OOpaIIeHUH ¢ MPUOOPAMH M TEXHUYCCKHUMH YCTPOUCTBAMH, COXpPAaHCHHS
3IIOPOBBSI U COOIOACHUS HOPM KOJIOTHYECKOTO MOBEICHHS B OKPY’KAIOIIECH Cpeae;

J OCYIIECCTBIISITh TOUCK MH(popMauu (u3udeckoro cojaepxanus B WHTepHeTe,
CaMOCTOSITENNLHO ~ (OPMYJIMPYsl TOUCKOBBIM  3ampoc, HAXOAWThb IYTH ONpPEIeNICHUs
JIOCTOBEPHOCTH  TONyYeHHOW MWHQpOpMAIMK HAa OCHOBE HWMEIOIIUXCA 3HAaHUU U
JIOTIOJTHUTENIBHBIX UCTOYHUKOB,;

o UCTIOJb30BaTh MPHU BBIMOJTHCHUW YUYEOHBIX 3aJlaHUil HAYYHO--TIOMYJISIPHYIO
aUTepaTypy (U3NYECKOTO COACPKAHMS, CIPABOYHBIC MAaTEpPUAIIBI, peCypchl cetu VMHTEpHeT,
BJIQJICTh MPUEMAaMU KOHCIICKTUPOBAaHUS TEKCTa, mpeoOpa3oBaHus WHGOpPMAMH W3 OTHOU
3HaKOBOHM CHCTEMBI B IPYTYIO;

o co3laBaTb COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHpOpMAIIUM U3 HECKOJBKMX HMCTOYHHUKOB (DU3MYECKOTO COJEp)KaHUs, IyOJIUYHO
NPEJICTABNIATh PE3yJIbTaThl MPOSKTHOW WM HMCCICIOBATEIICKON JCITCIBHOCTH, TPU ITOM
IPaMOTHO HCITOJIb30BaTh M3YUYCHHBIN MOHSITUWHBIA ammapaT U3y4aeMoro paszeia (pu3uku u
COMPOBOX/IATh BBICTYIUICHHE TPE3CHTAMEH ¢ Yy4ETOM OCOOCHHOCTEH  ayJauTOpUHU
CBEPCTHHUKOB.
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KJIACC
KoandecTBo 4acoB
HaumeHoBaHue pa3iesioB M TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne i/ Kourposbubie IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Pa3nen 1. ®u3uka u eé pojib B NO3HAHMHU OKPY:KAKIIETr0 MUpa
bu6mmoreka [JOK
1.1 D - 2
MK = Hayka o pHpoae https:/m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 D 2 1
HIBHHCCIHIE BEIHHIbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHEBIN METOT ITO3HAHUS 2 1 bubmmorexa LHOK
) yi A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3znea 2. [lepBoHayaibHbIE CBEIEeHUS 0 CTPOCHUH BellleCTBA
bu6mmoreka [IOK
2.1 CTtpoenue BelecTna 1
R B https://m.edsoo.ru/7f416194
29 JIBM>KeHWE 1 B3aUMOJICMCTBUE YaCTHI] ) 1 bubnuotexa [JOK
) BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 Arpera € COCTO emiecTBa 2 1
fperatHet TOAHITT BEMECTD https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
bu6mmorexa [IOK
3.1 MexaHnueckoe eHne 3
XAHITACCKOC ABHACHH https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
32 HUne , Macca, IIOTHOC 4 1
HepHH, M TIOTHOCTR https://m.edsoo.ru/7f416194
3.3 Cwnna. Buner cun 14 1 2 bu6mmoreka [IOK
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‘ https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. llepenaya naBnenus: TBEPALIMU 3 bubmuorexa [JOK
) TeJlaMH, )KUIKOCTSIMHU 1 Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 5
Jlapnerie xuakocTh hitps:/m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 A 6
TMoChepHoe AaBicHHe hitps:/m.cdsoo.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubmuorexa [JOK
) B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 5. Pa6ora u MOmHOCTh. JHEPrust
bu6mmoreka [IOK
5.1 Pao 3 1
aboTa i MOTHOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 I1 5 1
POCTRIC MEXAHHM3MB https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. M 4 1 1
>3 CXaHacckas SHEpruA https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOe Bpems 3 ‘
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbIe
Ne o/ P Konrpoubusie IIpakruueckue (witcpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
Pa3pgen 1. TensioBbIe sIBJICHUS
1.1 CTpoeHHUE U CBOMCTBA BEIIECTBA 7 bubmmorexa LOK
' p = https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILTOBRIC HPOHECCRT https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nen 2. DaekTpudeckue 1 MATHUTHBIE SIBJICHUS
)1 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJIeiiCTBIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT M i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHUTHBIC ABJICHHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
OMEKTPOMATHHTHAS MHYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne o/ Konrpoubusie IIpakruueckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
) OIIMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonelictBue Ten 20 1 3
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3znen 2. Mexannueckne KoJ1e0aHNSI U BOJHBI
bu6mmoreka [IOK
2.1 Mexannueckue KoueOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4eckue BOJIHEL 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 ) bubnnoreka [JOK
’ 3JIEKTPOMATrHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK
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https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JI 0 6 3
HH3BLH OTITHHCCKHC TPHOOPI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
43 P 0 3 1 2
A3JIOMEHUE DEJOTO CBETa B CHCKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pa3nea 5. KpanroBble ABJIeHUA

5.1 Hcnyckanue u IOrjIonieHue ¢CBeETa aTOMOM 4 1 Bubmorexa ITOK
) y B https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> Crpoenue aTomHoro sapa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
53 bl 7 1 1
JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17

Paznes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb

6.1 | [ToBTOpEeHue u 06001IeHNE COAEepKAHUS 9 ) bubnuoreka [IOK
) Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 27
[okymeHT co3aaH B anekTpoHHon chopme. Ne 5 ot 09.02.2024. UcnonHutens: ManvaxmeTos A.K. 0 INEKTPOHHbIA
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