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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUsA
COCTaBJICHAa Ha OCHOBE TOJIOKEHHM M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30oBaTENbHON NpPOrpaMMBbI, MPEACTABICHHBIX B
OI'OC OO0OQ, a Takxke ¢ yu€toM (henepanpHoil paboyeit mporpaMmbl BOCIUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera «Ousukay.

ConmepxaHue mnporpamMmbl 10 (U3MKE HAIpaBleHO Ha (HOpMHpPOBaHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOYYaIOIIUXCS W OpPraHu3alfio H3y4YeHUs
¢u3MKu Ha AEATeTbHOCTHOW OCHOBe. B mporpamme mo (u3MKe Yy4YHTHIBAIOTCA
BO3MOKHOCTH y4yeOHOro mpeamera B peanusanuu TpedoBanuiik ®I'OC OO0
IUITAHUPYEMBIM JIMYHOCTHBIM U METAaNpPEMETHBIM pe3ysibTaTaM 0OyueHus, a TaKKe
MEKIPEAMETHBIE CBS3U €CTECTBEHHO-HAyYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no pu3uke ycTaHaBIMBAET paclpeiesieHue yueOHOro MaTepuana
o rogam oOydeHus (1o KjaccaM), IpeajaraeT NpuMEpHyI0 MOCIeq0BaTEIbHOCTh
M3YYCHHUS T€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS IPEIMETHOTO COACpKAHUSI U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YJAIOIITNXCS.

[TporpamMma mo ¢usuke paszpaboTaHa C LEIbIO OKa3aHUA METOAMYECKOM
MOMOIIIM YYUTEIIO B CO3/IaHUU paboueil mporpaMmbl IO y4eOHOMY MPEAMETY.

®duzuka ABIAETCA CHUCTEMOOOPA3YIOUIUM Ui  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, OCKOJIBbKY (PM3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJOTHEH, acTpoHOMHUEH W (HHU3NUSCKOU
reorpaduell, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYIO KapTUHY MHpa,
nmpenocTaBiseT Haubonee sCHbIE 0O0pasibl MPUMEHEHHs] HAay4dHOTO METoja
MO3HAHMS, TO €CTh CII0C00a MOTyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Onna w3 rIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYpE OOIIEro
oOpa3oBaHMsI COCTOUT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH U
MHTEpeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE MPEANoJiaraeT OBJIaJCHUE
CIICIYIOIUMHA KOMITIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTeCTBEHHO-HAYUYHYIO
IPaMOTHOCTE:

e HAy4YHO OOBSCHATH SBICHUS;

e OIICHMBATh U IOHKMAaTh OCOOCHHOCTH Hay4YHOTO HCCIICAOBAHNUS;

e UWHTEPIPETHPOBATH  JAaHHBIE W  HUCIOJIB30BaTh  HAy4dHBIC
JI0Ka3aTeNbCTBA AJIs OJTyYEHUS BHIBOIOB.

[enu wusyueHuss (U3MKU HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B Konuemnmuu mnpenogaBaHust ydeOHoro mnpenmera «dusuka» B
oOpa3oBarenbHbIX opranm3zanusax Poccuiickoit  ®enepauuu, peanu3yronmx
OCHOBHBIE 00111€00pa30BaTeNbHbIE MPOTPAMMBI, YTBEPKACHHON pEIlIeHUEM



Konnernn MunucrepcrBa npocsemiennst Poccuiickoin @enepanuu (MpoTOKoJ OT 3
nexadps 2019 r. Ne [1K-48H).
Heian nusyyeHus PU3UKHU:

npuoOpeTeHne HHTEepeca W CTPEeMJICHUS OOy4alomMXCsl K HayqYHOMY
U3yYEHHUIO TPUPOABI, PAa3BUTHE HUX HHTEIUIEKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIE TMO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENFCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSIM;
¢opMHupoBaHHE HAYYHOT'O MHPOBO33PEHUS KaK pe3ysbTaTa H3Y4YCHHUS
OCHOB CTPOCHHS MaTepuH U (PyHIaMEHTAJIbHbBIX 3aKOHOB (DU3UKH;
dbopMupoBaHrE TPEICTABICHUA O POy (U3MKHU IJS Pa3BUTHS JPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHII;

pa3BUTHE  MPEICTAaBIEHUH O  BO3MOXHBIX  cepax  Oyayuien
npo(hecCHOHANBHON JIEeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K
JanbHeNIeMy 0OOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne JTHX IeJied MporpaMMbl MO0 (pU3WKe Ha yYpOBHE OCHOBHOTO
o0111ero oOpazoBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHne 3HAaHUW O JAMCKPETHOM CTPOCHMM  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETECHUE YMEHUIN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
HCIIOJIb30BaHUEM MOJTYUYCHHBIX 3HAHUH;

OCBOEHME METOJOB pEIICHUS NPOCTEMIIMX PACUYCTHBIX 3a7ady ¢
UCIIOJIb30BaHUEM buznIecKux MOJENEM, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHI HAOJIOaTh MPUPOJIHBIC SIBIICHUS U BBITIOJHSTE OIBITHI,
JabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIC MCCJICAOBaHUS C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

ocBoeHHE MPUEMOB PabOThl ¢ MHpOpMaImel (HU3NIECKOTO COJEPIKAHMS,
BKJTFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSIX (DU3UKU, aHATIU3 U
KPUTHYECKOE OlICHUBaHUE MH(OPMAIIUH;

3HAKOMCTBO €O cepaMu podecCUOHATBHON ACATEILHOCTH, CBI3aHHBIMU
c (GUBMKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UYIECKOM HAYKH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOTO OOILIEro

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEZIEN0), B 8
Kiaacce — 68 vacoB (2 yaca B Henmenio), B 9 kinacce — 102 yaca (3 yaca B Henelio).

[Tpennaraemseiii B mporpaMMe 1o (pusmke nepedeHb J1adopaTopHbIX paboT u
OIIBITOB HOCUT PEKOMEHIATENbHBIN XapaKkTep, yUUTeNb A€JaeT BbIOOp MPOBEICHUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM HHIWBHAYATHHBIX OCOOCHHOCTEH
oOyJaromuxcsi, CIMCKa SKCIIEPUMEHTAIBHBIX 3aJaHui, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa o (hHU3HKe.



COILEPKAHUE OBYUYEHUASA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUHU OKPY KAKOIEr0 MUPA.

®usuka — Hayka o mnpupoxe. fABneHus npuponbl. dusnyeckue SBICHHUS:
MEXaHWYECKHUE, TEIIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuyuHbl. M3Mmepenue ¢usnyeckux BenuyuH. Dusnueckue
npubopsl. [lorpemHocTs n3mMepennit. MexxayHapoHasi CUCTeMa €AHHHIL.

Kak ¢wusuka u Jpyrue ecTECTBEHHbIE HAyKd M3y4alOT MPUPOAY.
EcTtecTBeHHO-Hay4YHBI METOJl MO3HAHMs: HAOJIOJEHHE, MOCTAaHOBKAa HAyYHOTO
BOITPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TMIIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUeCKUX SIBJICHUNA ¢ TOMOILIBIO MOJEEH.

Hemoncmpauuu.

1. MexaHu4eckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue NpubOpsl U MpoleIypa NPAMbIX U3MEPEHUIN aHAJIOTOBBIM U

1M (POBBIM TPUOOPOM.
Jlabopamopnsie padbomosl u onvimol.
1. OmnpezeneHuie UEHbI JEIEHUS IKaIbl U3MEPUTEIBHOTO Mprudopa.
2. HM3mepeHue paccTossHUM.
3. H3mepenue o0bEéMa KUJIKOCTH U TBEPAOTO Tea.
4. OnpeneneHue pa3MepOB MAJIBIX TE.
5. M3mepenue TeMmmeparypsl HNpU NOMOIIM KHUAKOCTHOTO TEPMOMETPA H
JlaTYuKa TEMIIEPaTyPBl.

6. IIpoBeneHue ncciaeaoBaHUs IO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIIBHO, TeM OO0JbIlIe, 4eM OOJbIlIe BHICOTA
IyCKa.

Pa3znen 2. [lepBoHavaibHbIe CBeAeHHsI 0 CTPOEHUH BelllecTBA.

CrpoeHue BemlecTBa: aTOMbl M MOJIEKYJIbl, HMX pa3Mepbl. ONbITHI,
NIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JBm>kenne wactuil BemecTBa. CBs3b CKOPOCTHM JBHXKEHHMS YacTHUI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzanmopeiicTBue dwacTwuil
BEILECTBA: IPUTKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH U TBEPIBIX
(kpucTtammmyeckux) Ten. B3auMOCBSI3b MEXy CBONCTBAMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO ABUKECHHUS.



2. Habmonenue nuddysum.
3. HaOGmonenue — sBiieHHHA,  OOBACHSIONMXCS ~ NPUTSHKEHUEM  WJIU
OTTAJIKMBAHUEM YaCTUIL BEIIECTBA.

Jlabopamopnwie padbomosl u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCIOJIb30BAHUEM

dboTtorpaduii).
2. OmbITHI O HAOJTIOICHHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nea 3. /IBukeHue U B3aumMoieicTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOpPOCTh MPU HEPABHOMEPHOM JIBHKEHUU. PacTéTr myTtu u
BPEMEHU JIBUKEHUSI.
SBnenue wuHepuuu. 3aKOH WHEpLUHU. B3anmoaeHcTBUME TENI KaK NpPUYMHA
M3MEHEHHSI CKOPOCTH JBWIKEHMsSI Teil. Macca Kak Mepa HWHEPTHOCTH TeJa.
[InoTHOCTE BemiecTBa. CBsi3b IUVIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIC
00BbEMa BellecTBa.
Cuna kak XxapakTepUCTHKa B3auMoAeucTBUsA Tell. Cuia ynpyroctd U 3aKOH
I'yka. M3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHUS U CUJa
TskecTH. CHJla TSDKECTH Ha Ipyrux Iutanerax. Bec tema. HeBecomocTs. Crnoxkenue
CHUJI, HAPaBJIEHHBIX O OJHOW HpsiMoi. PaBHoxeilcTBytomas cui. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHKe B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenue MexaHHMuecKoro JIBHKEHUS TeTa.
2. H3mepenune CKOPOCTH NPSAMOJIMHENHOTO JBUKCHUS.
3. HaOmronenue siBneHus MHEPIIHH.
4. HalmoneHre u3MEHEHUs! CKOPOCTH TIPU B3aMMOICHCTBUM TEJ.
5. CpaBHEHHE MaccC IO B3aUMOJICCTBUIO TEIL.
6. CnoxkeHue cuJjl, HapaBJIEHHBIX MO OJHON NPSIMOA.
Jlabopamopnwie pabomol u onvimol.
1. OmnpenesieHHE CKOPOCTU PABHOMEPHOIO JBH>KEHUS (IIapUKa B )KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOTO aBTOMOOMIIS U TaK Jlajiee).

2. OmpeneneHune CpeaHEH CKOPOCTU CKOJBKEHHS OpycKa WM IapuKa I0
HAKJIOHHOM TTIOCKOCTH.
Onpenenenue MIOTHOCTU TBEPOTO Tea.

4. OmbITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT MIPUII0KEHHOM CHUITBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBXEHUS OT
BECA TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, KUIAKOCTENH U ra3oB.



Hasnenne. CriocoObl yMEHBIICHHS U YBETWYeHUs JaBieHus. J(aBneHue rasa.
3aBUCUMOCTh JaBlieHUsl ra3a OT oOb&éMa, Temmeparypbl. [lepemaua maBieHus
TBEPABIMU TeJIaMH, >KUJIKOCTAMHU M TazaMu. 3akoH [lackans. IIHeBMaTtuueckue
MalIuHbl. 3aBUCUMOCTb JABIEHUS >KUAKOCTH OT TNIyOMHBIL. ['HIpocTtaThyeckuii
napajgokc. Coobuaromuecs: cocyibl. [ 'uapaBinyecKkue MeXaHu3Mbl.

ATtMmocdepa 3emnn U atmMocdepHoe nasieHue. [IpUyuHBI CylIecTBOBaHUS
Bo3nymHONW obonouku 3emum. Onweir Toppuuennu. M3mepenune atMochepHOTo
JaBJeHUsl. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 n13MepeHus: aTMOC(hEepHOTO 1aBJICHHUS.

JleficTBHE MKUAKOCTH M ra3a Ha MOTPYKEHHOE B HUX Teo. BriTankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. BozayxoriaBanue.

Hemoncmpauuu.

o vk w NP
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3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaua naBiieHUS )KUJIKOCTHIO U TA30M.

Coo0bmraromuecst CoCy/Ibl.

I'mapaBamyeckunii mpecc.

[IposiBnenue nercTBys aTMOC(EPHOTO AaBICHUS.

3aBUCHMOCTh BBITAIKHUBAIOIIECH CHUJIBI OT 00BEMA MOTPYKEHHON YaCTH
TEJa U MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BhITaTKMBAIOIIEN CUJIBI BECY BBITECCHEHHOM KUIKOCTH.
YcnoBue miaBaHus TEJ: IUIABAHWE WJIA MOTPY>KEHHUE TEJI B 3aBUCHMOCTH
OT COOTHOIICHMS TNIOTHOCTEH Tejia U KUIKOCTH.

Jlabopamopnwie padbomoul u onvimeol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMA MOTrpyKEHHOU B
YKUJKOCTb YaCTH TEJIA.

OnpenenieHue  BBITAJIKUBAIONIEW  CHJIbI, JEWCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEH CUJIbI, IEUCTBYIOLIEH HA TEJIO
B KUJKOCTH, OT MacChl TeJa.

OneITBl, JEMOHCTPHUPYIOIIME 3aBHUCHUMOCTH BBITAIKUBAIOIIECH CHIIBI,
JEUCTBYIONIEH Ha TEIO0 B JKUAKOCTH, OT 00bEMa TOTPYXKEHHOU B
YKUJKOCTb YaCTH TEJIA U OT IIOTHOCTH KUJIKOCTH.

KoHcTpynpoBanne apeoMeTpa WIM KOHCTPYMPOBAaHUE JIOAKM U
ONPEAEIIECHUE €€ TPY30NOABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTh. DHEpPrusi.

Mexanudeckast paboTa. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecus pbryara. [I[puMeHeHne mpaBuiia paBHOBECHS pbhlyara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTsie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass dHeprus. KuHernueckas W TNOTEHIMaNbHAs DJHEPIUS.
[IpeBpalieHre 0THOrO BUAA MEXAHUYECKOW SHEPTUU B APYTOM. 3aKOH COXPaHEHUS
SHEPrUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpuMepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwie padbomol u onvimol.

1. Omnpegenenue pabOThl CUJIbI TPEHHS MPU PABHOMEPHOM JBHXKEHHUU Teia

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBaHne yCinoBUM paBHOBECHS pblyara.

3. Uzmepenue KIIJI HAKTOHHOM MIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPIUH.

8 KJIACC

Pa3neun 6. TensioBble siBJI€HHS.

OCHOBHBIE TIOJOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca M pa3mepbl aTOMOB UM MOJIEKYJ. OMNbITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKOU TEOPUH.

Mopgenun TBEPAOrO, >KUAKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue n amopdubie tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJEKYJIIPHO--KHHETUHYECKON TEOPUHU.
CmaumnBaHKe U KallWUISIPHBIE SIBJICHUS. TemIoBOe pacliupeHre U CKaTHeE.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKEHUS
yacTull. BuyTtpenHsst sHeprusi. CrnocoObl HM3MEHEHHsS] BHYTPEHHEW HHEPIuu:
Terionepeaaya U COBEpLIEHUE paboThI. Bupp TeIUIonepeaayu:
TETUIONPOBOAHOCTh, KOHBEKIIHS, U3JIyYEHHUE.

KonudectBo TemnoTel. YenpHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH u
TEMJIOBOEC paBHOBECHE. YpPaBHEHHME TeIUIoBOro OanaHca. IlmaBienune w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJIeJIbHAA TEIUIOoTa IUJIABJICHUS.
[TapooOpazoBanue u kouaeHcanus. Mcnapenue. Kumenuwe. YiaenpHas Temiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KHUIEHUS OT aTMOC(HEpHOTro
JABJICHUSI.

BrnaxHocTts Bo3yxa.

DHeprus TOIUIMBA. Y A€IbHAS TEIJIOTa CTOPaHUs.

[Tpunruner pabotel TeroBbix asurateneit KIIJ[ TermoBoro asurartens.
TerutoBble IBUTATEIN U 3a1IATA OKPYKAIOIIEH CPEbL.

3aKOH COXpAaHEHUS U IPEBPAIICHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmonenne 6pOyHOBCKOTO JIBHKCHHSI.
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Ha6nronenue nuddysun.

Hab6nroneHue siBjeHni cMauuBaHUs M KATUJUIAPHBIX SIBJICHUM.
Habroienue TemnoBoro pacuimupeHus Tel.

W3meHenue naBieHHs rasa npu M3MEHEHMH OOBbEMa M HArpeBaHUM WIIU
OXJIAXKIECHUU.

[IpaBuia u3MepeHus: TeMIEepaTypsl.

Buae! Termonepenaymn.

OxJtaxkieHue npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CHUIIAMH.

. CpaBHEHHE TETTIOEMKOCTEH Pa3IMYHBIX BEIIECCTB.

. HaOmronenue kumenus.

. HabmoneHne nocTossHCTBA TeMIepaTyphl MPH TIaBJICHHUH.
13.

Moienu TEeIUIOBBIX ABUTATEIEH.

Jlabopamopnwie padbomol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJIIPHOTO MPUTSKEHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAILIOB MIOBAPEHHOM COJIM WIIA caxapa.
OneIThl 1O HAOIIOJECHUIO TEIJIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH U
TBEPABIX TEIL.

OmnpenenexHre AaBieHMs BO3AyXa B OAJJIOHE WIIIPUIIA.

OMnbIThL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIABJIEHUSI BO3AyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKON TPyOKE OT TEMIEPaTypHI.

HaOnronenne u3MEHEHHST BHYTPEHHEH OSHEPrud Tejla B Pe3yJibTare
TEeIIonepeayv U padoThl BHEITHUX CHUJL.

HccnenoBanue siBICHHS TEIIOOOMEHA MPH CMEIIMBAHUM XOJIOJHOU U
ropsiuer BOJIBI.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IMOJIYYEHHOTO  BOJOW  IpHU
TeII000MEHE C HAarPEeThIM METAJUIMUYECKUM ITUIIUHIPOM.

Ornpenenenue yaeIbHON TEIIOEMKOCTH BEILIECTBA.

Hccnenosanne npouecca ncnapeHusl.

Ornpenenenne OTHOCUTENBHOM BIaKHOCTH BO3yXa.

Onpenenenue yaelnbHON TEIIOTHI MIABICHUS JIbJA.

Pazges 7. DinekTpuyeckne U MATHUTHBIE SIBJICHUS.

Onektpuzauus Ten. J[Ba poja 3JIEKTpUYECKHX 3apsiioB. B3aumoneiicTBue
3apspKeHHbIX  Ted. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJCHCTBHS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPsJI0B U PACCTOSHUSI MEXKAY TEJIaMH ).

Onekrpudeckoe noJsie. Hanpsox€HHOCTh 3iiekTpudeckoro moss. IIpuHnmn
CYTEPIIO3UIIMU STIEKTPUUECKUX TOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DIEMEHTapHBIA JIEKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpoBOIHMKM W JHUPJIEKTPUKUA. 3aKOH  COXPaHEHUs
ANEKTPUUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAaHUS JIIEKTPHUYECKOIO TOKA.
HcrouHnkyn MOCTOSTHHOTO TOKa. JIEHCTBUSA DSIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuma Toka.  DIEKTPHUUECKOE  HANPSKECHHUE.
ConpoTuBIIeHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BewlecTBa. 3akoH Oma
s ydactka uend. llocinenoBarenbHOE UM mapajlieIbHOE — COEIMHEHHE
IPOBOJHUKOB.

Pabota W MOIIHOCTh »3JNEKTPUYECKOro Toka. 3akoH Jlxoyns—JleHna.
DNEeKTpUYECKUE LENU U MOTPEOUTENN IIEKTPUIECKOr 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[locTosiHHBIE ~ MarHuThl.  B3aumonelcTBHE  NMOCTOSHHBIX ~ MarHMUTOB.
MarnuTHoe 1nosie. MarauTHoe noJie 3eMJId ¥ €ro 3Ha4eHHE JUIsl )KU3HU Ha 3eMIIe.
OmeiT  Opcrema. MarautHoe T1oOJIe  DJIEKTPUYECKOro Toka. [IpumeHenwne
ANEKTPOMArHUTOB B TEXHUKE. /[€lCTBME MArHUTHOTO TOJII HA IPOBOJIHUK C TOKOM.
DNEeKTpOABUIATENb IOCTOSHHOTO TOKA. VICHOJBb30BaHUE 3JIEKTPOJBHUraTeicii B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omnbitel @apajnes. SABneHue 3neKTpoMarHuTHOW UHAYKIuU. [IpaBuno Jlenna.
DIIEKTPOTreHEepaTop. Cnoco0bl MOJIYYEHUS ANEKTPUYECKOU SHEPIUH.
DNEeKTPOCTAHIIMU Ha BO3OOHOBISIEMBIX UCTOUHUKAX SHEPIHH.

Hemoncmpauuu.

DJIeKTpU3aIus Tell.
JIBa poja 3JIEKTPUYECKUX 3apsI0B U B3aUMOJCHCTBUE 3apPSKEHHBIX TEl.
Y CTpONCTBO M AENUCTBHE DIIEKTPOCKOIA.
DIIEKTPOCTATUYECKAST HHIYKIIUS.
3aKOH COXPAaHEHHUSI DJIEKTPUUECKUX 3aPSAI0B.
[IpoBOTHUKY M JUDIICKTPUKH.
MopnenupoBaHue CUIIOBBIX JIUHUAN dJIEKTPUUECKOTO TOJIS.
M cTOYHMKY IOCTOSIHHOTO TOKA.
JIeHCTBUS DIIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KUJIKOCTH.
. 'a30BB11 pa3ps.
. 3MepeHune cuitbl TOka aMIIepMETPOM.
. I3MepeHne 2eKTpruIeCcKOro HaIPsKEHNSI BOJIBTMETPOM.
. Peocrar 1 marazusa conpoTUBIICHUM.
. BzaumoiericTBrE MOCTOSIHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH PA3AEIEHUS ITOI0COB MATHATA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB.

OnbIT Opcrena.

MarsnuTtHoe 1oJje Toka. DJIeKTPOMAarHuT.

JleficTBHE MarHUTHOTO T0JIs1 HA TIPOBOJIHUK C TOKOM.

DJIEKTPOJIBUTATENb MOCTOSHHOTO TOKA.

UccnenoBanue sSBIEHUS SIEKTPOMATHUTHOW UHIAYKIIUU.

OnbiTel Dapajes.

3aBUCMMOCTh HAIlpaBJICHUS WHAYKIHMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHSI.

DJIEKTPOTreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnwie padbomol u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpiTel N0 HAOMIOACHHUIO SJIEKTpU3AMU TEd HWHIYKUUEW W 1puU
CONPUKOCHOBEHUH.

HccnenoBanve ACUCTBUSA DJIEKTPUYECKOTO IO HAa IPOBOJAHHUKU MU
JUDJIEKTPHKH.

COopka u npoBepka pabOThI IEKTPUUECKOM MU MTOCTOSTHHOTO TOKA.
N3mepeHne n peryampoBaHnue CUIIBI TOKA.

W3mepenune u peryinpoBaHue HaPsHKCHMS.

HccenenoBanre 3aBUCUMOCTH CUJIBI TOKA, MIAYIIETO YE€PE3 PE3UCTOP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSKEHMSI HA PE3UCTOPE.

OneITsl, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBJIEHUS MPOBOAHUKA OT €ro JJIMHBI, IUIOIIAAN IONEPEYHOTO
CEUYEHUS U MAaTEpHAIIA.

[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUNM NPH  IOCIEAOBATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Uisi CHWIBI TOKAa IPU I1APaJUIEIBHOM COEAMHEHUH
PE3UCTOPOB.

Onpenenenre pabOThI AAEKTPUUECKOTO TOKA, UIYILIETO YEPE3 PEIUCTOP.
OnpeneneHue MOIIHOCTH  3JEKTPUYECKOIO TOKA, BBIAEISEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 JaMIOUYKY, OT
HaIpsHKECHUS Ha HE.

Onpenenenue KIIJ[ HarpeBarens.

HccenenoBaHre MAarHUTHOTO B3aMMOJIEHCTBHSI IOCTOSTHHBIX MAarHUTOB.
W3yyeHue MarHMTHOrO IIOJISI  IOCTOSIHHBIX ~ MAarHUTOB HIpPU  HX
O00BEIMHEHUH U pa3/IeJICHUN.

HccnenoBanue AercTBUS DJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIKY.



17. OnbITEL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBl  B3aUMOJIECUCTBUS
KAaTylIIKd C TOKOM M MAarHWTa OT CHJIbI TOKa W HAIpaBJIICHHUS TOKa B
KaTyLIKE.

18. MI3yueHne AeCTBUSA MarHUTHOTO I10JIS1 HA IPOBOJHMK C TOKOM.

19. KoHcTpynpoBanue 1 n3yueHue padoThl 3JEKTPOABUTATES.

20. U3mepenue KIIJ[ anexTpoaBurarebHONM yCTaHOBKH.

21. OnbITEI IO UCCJIENOBAHUIO SIBJICHHUS JJIEKTPOMAarHUTHOM WHAYKIUU:
UCCJIEIOBAHNE W3MECHECHMI 3HAYCHUs WM HAIPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. Mexanu4eckue siBJeHUS.

Mexanuueckoe aBwkeHue. MarepuanbHas Touka. (CucremMa oTcYeTa.
OTHOCHUTEIBHOCTh MEXAHUYECKOIO0 JBHKEHHA. PaBHOMEpHOE MpPSMOJIMHENHOE
nBrkeHue. HepaBHOMepHOE NpsiMONMHENHOE ABHKeHUE. CpelHsIsl 1 MTHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe MpsiMOJIMHEHHOE ABMkeHue. (CBoOoAHOE
nageHue. OnsITel [ anuies.

PaBHOMepHOE ABMKEHUE N0 OKpYyKHOCTH. Ilepron m dacrota oOpauieHus.
JIuneitHas u yrioBast CKOpocTu. LleHTpocTpeMUTenbHOE YCKOPEHUE.

ITepBriit 3ak0H HeroToHa. Bropoit 3akoH Hetorona. Tpernit 3akon HprotoHa.
[IpyHIMT CynIepIO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbXKEHHUS, CHUJIa
TPEHUs [0KOsI, IPYTUE BUIbI TPEHHUS.

Cuna TSKECTU M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO
naneHus. JlBmwkenune muianer BOkpyr CousHna. IlepBas kocMmuueckas CKOpPOCTb.
HeBecomocTs u nieperpys3ku.

PaBHOBecue maTtepuanbHON TOukH. AOCONMIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIa C 3aKPEIIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynse tena. MIsMeHeHne mMmitynbca. Mmmynbsc cuiibl. 3aKOH COXpaHEHUSs
UMITyJIbCa. PEakTHBHOE NBUKEHUE.

Mexanudeckass pabora W MOLIHOCTb. PaboTa CHI TSXKECTH, YIOPYTrOCTH,
Tpenus. CBsa3b s3Hepruu u padbotel. [loTeHunanbHast SHEPTUs Tena, MOJHATOrO Hajl
IMOBEPXHOCTHIO 3eMiM. [loTeHManbpHas SJHEPTHs CKATOW NPYKUHBI. KuHeTnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
SHEPIUM.

Hemoncmpayuu.

1. HaOmroneHue MeXaHM4YeCKOro ABMKEHUS TeJla OTHOCUTEIbHO Pa3HbIX TEIN

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

CpaBHEHHE ITyTeW U TPAEKTOPUH IBHIKEHHSI OJTHOIO U TOTO K€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJI OTYETA.

N3mepenne cKOpoCTH U yCKOPEHUS TPSAMOJIMHEUHOTO IBUKEHUS.
Hccnenoanue npu3HaKkoB PaBHOYCKOPEHHOIO JIBUKECHUS.

Habutoienue 1BUKEHUS Tella 0 OKPY>KHOCTH.

HabitoieHne MexaHn4ecKuX sIBJICHUI, TPOUCXOAIINX B CUCTEME OTCUETA
«Tenexka» Tpu €€ PABHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOpPEHHs Tela OT MAaccChl Tella U JEHCTBYIOLIEH Ha HETO
CHJIBI.

Habutoienue paBeHcTBa CHII IPU B3aUMOJCHCTBUM TEI.

N3MeHeHune Beca Tea Ipu yCKOPEHHOM JIBMKEHHH.

Ileperaya uMIrynbca mpu B3auMOIEHCTBUM TEIL.

[IpeoOpa3oBaHus SHEPTUM MIPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHHe UMITyJIbca MPU a0COTIOTHO YIIPYTrOM B3aUMOJICHCTBHH.
HaGnroneHnue peakTHBHOTO IBH>KECHHS.

CoxpaHeHNe MEXaHMYECKON SHEPTUU ITPU CBOOOTHOM IaICHUU.
CoxpaHeHrE MEXaHUYECKOW SHEPTUH MPU ABUKEHUU TEJIA MO IEUCTBUEM
IPYKUHBI.

Jlabopamopnwie padbomol u onvimot.

1.

KoHcTpyupoBanue TpakTa Ijisi pa3roHa W JajJbHEUIIEr0o paBHOMEPHOTO
JBM>KCHUS IAPUKA WIIN TEIEKKH.

OmnpeneneHue cpeaHedl CKOPOCTH CKOJIBKEHUS OpycKa WIM JBHXKCHUS
[IapyKa Mo HAKJIOHHOW ITOCKOCTH.

OnpeneneHue yYCKOpEHHsI Tela IMPU PaBHOYCKOPEHHOM JBHKEHHUH 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM
JBMOKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TIPH PABHOYCKOPEHHOM JBMIKEHUU 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KaK PsJ HEUCTHBIX 4YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHHU OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHMSI CKOJIBKEHHUSI OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenencaue ko3P hUIEeHTa TPEHUS CKOJIBKCHHS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue pabOTHI CUJIBI TPEHUSI MPU PABHOMEPHOM JIBHKEHUU Tela
110 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Ompenenenne  pabOTHl  CHIIBI  YNPYTOCTH TMPU  TOABEME Tpy3a ¢
HCIIOJIb30BaHNEM HETIOIBHKHOTO U TTOABHMYKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXPAHEHUS YIHEPTUH.

Pa3nen 9. Mexannueckue KoJieOaHus ¥ BOJTHBI.

KonebarensHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOaHUI: TEPUOT,
4acToTa, aMIUIMTyAa. MaTteMaTu4eckuidi U NMpy>XUHHbIA MadaTHUKHU. [IpeBpaienue
SHEPTUH TP KOJIeOATETHHOM IBIKCHHH.

3aryxatomue — KojeOanws.  BeiHYX)IeHHBIE — KoseOaHusa.  Pe3onaHc.
Mexannueckue BoJiHbL. (CBoiicTBa MeXaHMYeCKUMX BOJH. [IpomonsHbie U
MOINEepEeUHbIe BOJHBI. [[MMHA BOJHBI M CKOPOCTh €€ PacHpOCTPaHCHMUSI.
MexaHnuecKre BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3ByKa M BbicoTa TOHAa. OTpaxeHue 3Byka. MH(ppa3Byk u
yIBTPa3BYK.

Hemoncmpauuu.

1. HaOaronmenue xojieOaHuil T€I MO JAEHCTBUEM CHJIBI TSDKECTH U CHIIBI
YIOPYTOCTH.

Ha6nronenue konebanuii rpy3a Ha HUTU U Ha MPYKUHE.

HaOntonenue BoIHYKICHHBIX KOJIEOAHUM U pe30HaHCa.

PacnipocTpanenue npo10abHBIX U MOMEPEUYHBIX BOJIH (Ha MOJIENHN).

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI PE30OHAHC.

Jlabopamopnwie padbomot u onvimol.

1. OmpenenieHWe YacTOThl M TEpUoja KoJieOaHUM MaTeMaTU4YeCKOoro
MasITHUKA.
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2. OmpeneneHue 4acTOThI U MEpUOJIa KOJIEOaHHUM MPYKUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH NEepHOJia KOJEOAHUN TOABEIIEHHOIO K HUTU
rpy3a OT JAJIMHbI HUTH.
4. VccrnenoBaHue 3aBUCMMOCTH NEPUOJIA KOJEOAHUI PYKUHHOTO MasgTHHKA
OT MAacchl rpysa.
5. IIpoBepka He3aBUCMMOCTU Mepuo/a KoJieOaHU Ipy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl rpysa.
6. OmbITbI, JEMOHCTPUPYIOLIME  3aBUCHUMOCTh Tepuojaa  KoJjeOaHui
NPY>KUHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTU MPY>KUHBI.
7. U3mepenue yckopeHus CBOOOIHOIO MaIeHUS.
Paznen 10. DiiekTpOMarHuTHOE 1M0J1e U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHUTHOE  TOJIe.  DJEKTPOMAarHuTHble  BOdHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana 53JeKTpOMarHUTHBIX BOJH. lcnosb3oBaHME
ANIEKTPOMATHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.



OnexTpomarHuTHas npuponaa csera. CKopocTh cBera. BogHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 2JIEKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie padbomol u onvimot.

1. ByueHue CBOWCTB AJCKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOWMIIBHOTO

TenedoHa.

Pa3znen 11. CBeTOBbBIE SIBJICHUS.

JlyueBas  mogmens  cBera.  Mcrounumku — cBera.  [IpsamMonuHeinHoe
pacnpoctpaHeHue ceera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBerta. [lomHoe BHyTpeHHEE
OTpakeHHEe cBeTa. lcnonap30BaHUME TIOJHOTO BHYTPEHHErO OTpPaXEHUsS B
ONTHUYECKUX CBETOBOAAX.

Jluaza. Xom onyuwedt B JsmnH3e. Ontuueckas cuctema Qoroanmnapara,
MHUKpPOCKOTIa W Tejeckona. [Ja3 kak onTuhyeckas cucrema. biam3opykocTe u
JNaTbHO30PKOCTh.

Paznoxenue Oemoro cBera B crektp. Omnbitel Hbtorona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpsiMonmHEHOE pacpOCTPaHEHUE CBETA.

OTpaxxkeHue cBera.

[Toy4yenue n300pakeHUi B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

[Ipenomiienue cBera.

OnTH4ecKui CBETOBO/I.

Xoa stydeid B COOMpArOILIe TMH3E.

XO0J1 Ty4el B pacCeUBArOLIEH JIUH3E.

[Tomryuenune n300pakeHUi ¢ MOMOILBIO JIHH3.

[Tpunuun aeiictBust ¢poToarnmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mopensp rnasa.

11. Pa3nosxenue 6enoro cBera B CIIEKT.

12. Tlosmyyenue 6e10ro cBeTa MpH CI0KEHUU CBETA Pa3HbBIX I[BETOB.

Jlabopamopnwie padbomot u onvimot.

1. HccnenoBaHue 3aBHCUMOCTH YIJIa OTPAKEHHUS CBETOBOIO Jiyya OT yIJia
naJieHus.

2. M3yueHue xapakTepUCTHK M300paKeHUsI MpeIMeTa B TUIOCKOM 3epKaJie.

3. HccnenoBaHue 3aBUCHMOCTH yTJIa MIPEJIOMIIEHUSI CBETOBOIO JIyda OT yTIJia
MaJICHUs Ha TPAHUIIE «BO3AYX—CTEKIIO».
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4. Tlomyuenue n300paxeHuil ¢ TOMOIIbIO COOMPAIOIIEH TUH3BI.
Omnpenenenre GOKYCHOTO PACCTOSIHUS U ONTUYECKOM CHIIBI COOMparomien
JIVH3BI.

6. OIBITHI 1O PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. ONbITHl IO BOCHPUSTHUIO 1BETA MPEIMETOB MPU UX HAOIIOJACHUH 4Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBbBIC IBJICHUA.

OmnbiTel Peszepdopaa u mnanerapuass moaens atoma. Mojenbs aroma bopa.
Hcenyckanue u nornonieHne ceera atoMmoM. KBanTel. JInHeWdaTsie CIIEKTPHI.

PanunoaktuBHOCTh. AJb(a-, 6eTa- U raMma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. HykioHHas Mogens aroMHoro sxgpa. HMsotomsl.  PaauoakTUBHBIE
npeBpaiienus. [lepuos nomaypacnaga aTOMHBIX sIAEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHMS 3apsIOBOIO U MAacCOBOTO YHCE].
DHeprusi CBsA3M aTOMHBIX saep. CBaA3b macchl U 3Hepruu. Peakiuu cuHTe3a u
nenenus suep. Mcrounnku 3eprun CosHIa U 3BE3 1.

SAnepnas sHepretuka. J[eMCTBHUS paguOAKTUBHBIX H3IYYECHHM Ha IKUBbBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHUS U MTOTJIOLICHUS.

2. CHexTpsl pa3IMYHbIX I'a30B.

3. CnekTp Bogopo/a.

4. Habmonenue TpekoB B kamepe BubcoHa.

5. Pabora cuéTunka HOHU3ZHPYIOUIUX U3ITYyYEHUH.

6. Perucrpanus uzirydeHHs IPUPOJHBIX MUHEPAJIOB U IIPOLYKTOB.

Jlabopamopnwie padbomoul u onvimol.

1. HaOmroneHue CrulomIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKoOB: U3MEPEHUE SHEPTHH YACTULIBI 10 TOPMO3ZHOMY

nytH (1o ¢poTorpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAOIMIA MOYJIb.

[ToBTOpHUTENHEHO--00001AOLINIT MOTYJb TIPEIHA3HAYEH JJIsl CUCTEMAaTH3aIIH
U 0000IIeHUs  TPEAMETHOIO  COJIEpX)aHUsI W ONbITa  JIEATEJIbHOCTH,
IpPUOOPETECHHOTO MPU U3YYEHUH BCETO Kypca (U3HMKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy Mo (¢u3uke A oOydaromuxcs,
BBIOpABIIMX 3TOT YUEOHBII peIMET.

[Ipy M3ydeHUn AAHHOTO MOIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECleurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, QopMupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOCHHE HAy4YHBIX METOJOB HMCCIIEIOBaHUS



SBIICHUN TPHUPOABI U TEXHUKH, OBJAJCHUE YMEHUSMHU OOBACHATH (U3NUYECKUE
SIBJICHUS, TPUMEHSs [OJIyYCHHBIE 3HaAHWs, pelars 3aJ4a4d, B TOM YHCIIE
KA4EeCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
[IprHIMIIMATBHO AEATEIBHOCTHBIM XapakTep JaHHOTO pa3jelia pealu3yeTcs
32 CY€T TOro, 4Yro OOy4YalolIMecs BBIMOJHSAIOT 3a/laHusl, B KOTOPBIX WM
IpeIaraeTcs:
Ha OCHOBE IIOJYYEHHBIX 3HAaHUW paclo3HaBaTb W HAYYHO OOBSACHATH
duznyecKue sIBICHUS B OKPYXKAIOIIeH MPUPO/IE U TTOBCETHEBHOM KU3HU;
UCITI0JIb30BaTh HAYYHBIE METO/Ibl HUCCIIEOBAaHUSI (PU3MUECKUX SIBJICHUH, B TOM
YyyCIIie 1S IPOBEPKHU TMIIOTES3 U MOJYYEHUs TEOPETUYECKUX BBIBOJOB;
OOBSACHATh HAy4YHbIE OCHOBBI HamOOJEE BaKHBIX JOCTUKEHUH COBPEMEHHBIX
TEXHOJIOTUWA, HAIPUMED, TPAKTHUECKOTO UCTOJI30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
JHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAMPABICHO

Ha JOCTHKEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHbBIX
pE3yNIbTAaTOB.

B pesynbrare n3yuenus GU3NKA Ha YPOBHE OCHOBHOTO 00IIIeTr0 0Opa30BaHUS

y oOyuaronierocs OyayT c(popMUpOBaHBI CIEIYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) maTpMOTHYECKOTr0 BOCTIMTAHMS

— IPOSIBJIEHNE MHTEpPECa K NCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3rUecKol HAyKU;

— IEHHOCTHOE OTHOILIEHUE K JOCTUKEHUAM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rPaKIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

— TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B OOCYKJE€HHUU OOLIECTBEHHO 3HAYMMBbIX
M OTHUYECKUX Tpo0JeM, CBS3aHHBIX C MPAKTHYECKUM IPUMEHEHHEM
JTOCTHKEHUU (PU3UKH;

— OCO3HaHUE BAKHOCTU MOPAIBHO--3THUYECKHX MPUHLUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) 3cTeTHYECKOr0 BOCIIUTAHUS:

— BOCHPUATUE ICTETUUYECKUX KauecTB (PU3NYECKON HayKu: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMA:

— OCO3HaHME ULEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, Ba)KHEUIIEH COCTABIISIIOLIECH
KYJbTYpBI;

— pa3BUTHE HAYYHOW JHOOO3HATEIBLHOCTH, MHTEpPECa K HCCIEeI0BATEIbCKOU
NEeSATENBHOCTH;

5) <¢opmupoBaHusT  KYJbTYPbl  310pPOBbSi W  OMOLHOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIeHHOCTH Oe3omacHOro o0pas3a >KH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTU TNIPaBWJI OE€30MAaCHOTO TOBEACHUS Ha
TpaHCIOPTE, HA JIOpOrax, C JIEKTPUUYECKHUM U TEIUIOBBIM 00OPYIOBaHUEM B
JOMAIIHUX YCIIOBUSX;

— chOpMUPOBAHHOCTh HaBbIKa pe(IIEKCUHU, NMPU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y Ipyroro 4eioBeKa;

6) TPy/10BOIr0 BOCIIUTAHUS:

— AKTHBHO€ Yy4YacTHE€ B PEHICHUM MPAKTHUYECKUX 3aJad (B paMKax CEMbH,
00pa3oBaTEIbHONM OpPraHu3allK, TOpPO/a, Kpasi) TEXHOJIOTUYECKOU M



COIMAIBHOW HAIPaBICHHOCTH, TPEOYIOIMMX B TOM 4YHCIEe U (PU3NUECKHX
3HaHUM;

e — MHTEpEC K MPAKTUYCCKOMY U3YUEHHUIO podeccuid, CBI3aHHBIX ¢ (DU3UKOMH;

e 7)3KOJOrMYECKOT0 BOCIIHTAHUSI:

e — OpHUCGHTAIMS HAa NMPUMEHCHHE (PU3MYECKUX 3HAHUHN JJIA pelieHus 3a7ad B
00JIacTH OKpy>Kalolllel Cpejbl, IJIaHUPOBAHUS TOCTYNKOB W OIEHKH HUX
BO3MOKHBIX MOCTEJACTBUM JIJI1 OKPYKAIOIIECH CPEeJIbl;

e — OCO3HaHHWE IJ00AILHOIO XapakTepa JKOJIOTHYECKHX IpoOjeM M IMyTed HX
pelieHus;

e 8) amanmTranmyu K W3MEHSIOIIMMCS YCJIOBHSM COIHAJLHOW W TPHUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJACHCTBUM TIPU BBINOJHEHUM HCCIEIOBAaHUN U
MPOEKTOB (DU3NYECKON HAMPaBJICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX;

e — TIOBBIILICHHME YPOBHS CBOEM KOMIIETCHTHOCTH 4Ye€pe3 MPAKTHUYECKYIO
JESITCIIbHOCTD;

e — TOTPEeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe POPMYIUPOBATH
WJICU, TIOHSTHUSI, TUIIOTE3bI O (PU3NUYECKUX OOBEKTaX U SIBICHUAX;

e — OCO3HaHME JMe(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
bu3uKY;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHS B NPUOOPETEHUH HOBBIX (DUINUECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISBIIATH B3aUMOCBSI3U IPUPO/IbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOJIb30BaHHEM (DU3NUCCKUX 3HAHUT;

e — OIEHKA CBOMX JCWCTBUWA C Y4YE€TOM BJUSHHS Ha OKPYXKAIOUIYI0 Cpeny,
BO3MOJKHBIX TJI00aIbHBIX TTOCJIE/ICTBHI.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHMS TpOrpaMMbl MO (DU3UKE HA YPOBHE OCHOBHOTO
o01ero o6pa3zoBaHus y oOy4aroiierocsi 0yayT copMupoBaHbl MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONIUE TT03HABATEILHBIC YHUBEPCAbHBIE YUCOHBIC IEHCTBUS,
KOMMYHUKATHUBHBIE  YHUBEpPCAJIbHBIC  y4e€OHBIE  JIEUCTBUS,  PETYJISITUBHBIC
YHUBEpCaJIbHbIC YUeOHbIC TCUCTBUSI.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE JIeliCTBUS

Bba3oBble Jjornueckue 1eicTBUA:



BBISIBIIAITH W XapaKTePU30BaTh CYIIECTBEHHBIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIINNA, OCHOBAHHMSI IJIS
000O0IICHHS U CPaBHEHHUS;

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B PaCCMaTPUBACMBIX (aKTax,
TAaHHBIX U HAOIOICHUSIX, OTHOCSIINXCS K (PU3HMUECKUM SIBIICHUSM;
BBISBJISITh NPUYMHHO--CJICICTBEHHBIC CBSI3M MPU HM3yYEHUU (U3NUCCKUX
SIBIICHWA W TPOIIECCOB, JIETIATh BBIBOABI C MCITOJIB30BAHUEM JEAYKTHBHBIX
Y MHIYKTUBHBIX YMO3aKIIFOUCHHM, BBIIBUTATh TUIIOTE3bl O B3aWMOCBS3SX
(GU3HYECKUX BEITUYHH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pelieHust ydeOHOM (u3nyeckomn
3a7a4un (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIEHUs, BHIOOpP Hambosee
MOJIXOJISIIIIETO ¢ y4ETOM CaMOCTOSITEIbHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe J1elCTBHA.

MCITI0JIb30BaTh BOMPOCHI KaK UCCIIEA0BATEILCKUII HHCTPYMEHT MO3HAHUS;
MPOBOJUTH MO CAMOCTOSITEIBHO COCTABICHHOMY ILJIaHY OIBIT, HECIOKHBIN
(U3MYECKUI HKCIEPUMEHT, HEOOJbIIOE HCCIIeOBaHUE (DU3UUECKOTO
SIBJICHUS,

OLICHMBAaTh HAa NPUMEHHUMOCTb U JOCTOBEPHOCTh HH(pOpMalHio,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O0OOIIEHHSI U BBIBOJBI M0 pe3ysibTaTaM
MPOBENEHHOTO HAOMIOAEHUS, OTbITA, UCCIICIOBAHUS;

NPOTHO3UPOBATh BO3MOXKHOE  JasibHeWIIee pa3BUTHE  (DUIUYECKUX
IPOLIECCOB, a TAK)KE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

MPUMEHSATh PA3IUIHBIC METOJIbI, HHCTPYMEHTBI M 3aIPOCHI TIPH TIOMCKE U
orOope WHGOPMAIMKM WIM JAaHHBIX C YYETOM MPEIJIOKEHHON y4eOHOMH
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAIIHIO
Pa3IMYHBIX BUIOB U (OPM TMIPEACTABICHHUS;

CaMOCTOSATENILHO  BBIOMpaATh ONTUMAIBHYIO (HOpMYy  TpeACTaBICHUS
uHhopMaIuu ¥ WUIIOCTPUPOBATH pEIIaeMble 3aJaud  HECIO0XHBIMU
CXeMaMH, uarpaMmmamMu, HTHOU rpauKkoi M 1X KOMOWHAIIASIMH.

KoMMyHMKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

B XOJe OOCYXKJeHHusi y4eOHOro Marepuana, pe3yJbTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMbI U
BBICKA3bIBaTh HJEU, HAICJICHHbIE Ha pPEIICHUE 3aJaud U MOJJEpKaHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHS;



COMOCTABIISATh CBOM CYXKIEHUS C CYXIEHUSMH JPYTUX YYACTHUKOB
JMasora, OOHapy>KMBaTh Pa3iNyune U CXOJCTBO MO3ULINN;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEICTABIATh PE3YIbTAThI BHIIOJHEHHOIO (PU3NYECKOTO OIIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HUCHOJIb30BaTh  NPEUMYLIECTBA  KOMAHJIHOMN U
WHAMBUAYAIbHON pabOoThl MpW pEHIeHHH KOHKPETHOH (hu3HuecKkoin
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh JIEUCTBUSA
N0 €¢ JOCTH)KEHHUIO: paclpelesaiTh PO, OO0CYXJIaTh HPOLECCH U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIBKUX JIHOIEH;
BBIINIOJIHATh CBOKO YacTh pabOThI, JOCTUrasi KAYECTBEHHOIO pe3ysbTaTa Mo
CBOEMY HAIIPaBJICHUIO W KOOPJAUHUPYS CBOU JCHCTBUSA C APYTUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENBHO C(POPMYIHMPOBAHHBIM YHYACTHUKAMHU B3aUMOJICHCTBHS.

PerJISITI/IBH])Ie YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusamnus:

BBISIBJIATH MPOOJIEMBbI B )KU3HEHHBIX U YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUISL pelieHusl PU3NYECKUX 3HAHUI;

OPUEHTHPOBATbCA B  PA3JIMYHBIX MOAXOJAAX MPUHATHS  pEULICHUHN
(MHIMBUAYaJIbHOE, MPUHATUE PEUIEHUs B TPYIIeE, NPUHATHE pEeUIeHUN
rpyIIon);

CaMOCTOSITENIbHO COCTaBJISATh AJITOPUTM pellieHus: (PU3NUecKor 3a1auul Win
IUTaHAa MCCIIEJOBAHUSA C Y4YETOM MMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NPEIJIaraéMble BAPUAHTHI PEILICHMI;
nenaTh BIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTpOJII), IMOIHUOHAJIbHBbIN NHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallUH U IpeaiaraTh IjlaH €€ U3MEHEHMUS;
OOBSICHATH NPUYUHBI  JOCTHXKEHUS  (HEIOCTHIXKEHHUS) Pe3yJbTaToOB
NesATEIbHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHBBI B AESATEIBHOCTH (B TOM YHCIIE€ B XOJ BBINOJIHEHUS
(GuU3MYECKOTO HUCCIENOBaHMsI WJIM TMPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBIIMXCA CHUTYyallMil, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM,;

CTaBUTh ce0sl Ha MECTO JIPYroro uejoBeKa B XOJE CIopa WIW AUCKYCCHUU
Ha HAYy4YHYIO TEMY, IOHUMATh MOTUBbBI, HAMEPEHU U JIOTUKY APYroro;



npU3HaBaTh CBOC MPABO Ha OIMIMOKY MpU PEIICHUN (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

IHPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 kijiacce peIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  TOHSATHS:  (U3MUECKME U XUMUYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJElb, TMIOTE3a, €IUHUIBI (PU3NYECKHUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHMSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE JBWXKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TNPSIMOJIMHEHHOE), TPACKTOPHs, PaBHOJEHUCTBYIOIIAS
cwia,  gedopmarus  (ympyras, — IUIacTHYECKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sBJIeHUs (Auddy3us, TEIIOBOE ABUKEHHE YAaCTHI] BEIECTBA,
paBHOMEpPHOE  JBIDKEHHWE, HEPAaBHOMEPHOE  JBIDKCHHUE, HWHEPIHS,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPJIBIX TEJI C 3aKPEIJICHHOM OChIO
BpalleHus, Mepeaadya JaBlCHUS TBEPIAbIMU TellaMU, KUAKOCTIMU U
razamy, arMochepHOoe JaBJICHHE, IUJJaBaHUE TeJ, MPEeBpaIlCHUS
MEXaHUYECKOW DHEPTruu) MO OMUCAHUI0 UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBJICHHA B
OKpYXaIollleM MHpe, B TOM HHCle (U3nyecKkue SBICHHUS B TPHUPOJIE:
IPUMEPHI JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KMBON M HEKWBOU
pUpoje, ACHCTBUE CHUJIBI TPECHHS B TPUPOJC W TEXHUKE, BIIUSHUC
aTMOC(EPHOTO JTaBJICHHUsI Ha KUBOW OpraHW3M, IUIABaHWE PHIO, pbIYard B
TeJIe YeJOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MMPU3HAKH) (PU3UUECKUX SBJICHUIA;
OINKMCHIBATh M3YyUYCHHBIC CBOMCTBA TeJ M (DU3MUCCKHUC SBJICHUS, UCIIOJIB3YSI
dbuznyeckre BeIUYMHBI (Macca, 0OBEM, IUIOTHOCTH BEIIECTBA, BpeMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tella, Cujla TpPEHHUs, JaBlieHUE (TBEPJAOro Teja, KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIA, MEXaHW4YecKas paboTa, MOIIHOCTh, TJICUYO CHUJIBI,
MOMEHT CUJbl, KOI((UIIMEHT TMOJIE3HOTO [JIEUCTBUS MEXaHU3MOB,
KHHETHYCCKass W TOTCHIMAIbHAS SHEPrus), MPU OIMMCAHUU IPABUIBHO
TPaKkTOBaTh  (PU3MYECKHM CMBICI  HCIOJB3YEMBIX  BEJIMYMH,  UX
0o0O3HaueHUs W EAWHUIIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (OPMYIIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTUMH BEIUYHMHAMM,
CTPOUTH TpapUKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;



XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3WYECKHE SBICHUS U TPOIECCHI,
UCIIOJIb3YsI TIpaBujIa CIOKEHUs CWII (BAOJL OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUJIO paBHOBECHs pbiyara (0J0Ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAaHUYECKOU
SHEPruM, NpHU OSTOM [aBaTh CJIOBECHYIO (QOPMYJIMPOBKY 3aKOoHa U
3aMUChIBATh €70 MATEMATHYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKUE SIBJICHUS, MPOIIECCHI M CBOWCTBA TEN, B TOM YHCIIC
U B KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIAITh MIPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKHUX
ABJICHUH, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemaTrh pacueTHBIC 3adaun B 1-2 NEWCTBUS, HCIIONB3Yys 3aKOHBI H
dbopmyIibl, CBA3BIBAONIME (U3UYECKUE BEJIMYMHBI: HAa OCHOBE aHalu3a
yCIJIOBUS 33/1a4d 3alKMChIBATh KPATKOE YCIOBUE, MOJICTABIATh (PU3NUYECKUE
BENTUYUHBI B (DOPMYIIBI U TMPOBOJAUTH PACUCTHI, HAXOJIUTH CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC JJIA PEIICHUS 3a/a4, OLIEHUBATh PEATUCTUUYHOCTD
MOJTY4YEHHOU (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TMPU [OMOIIH
(bU3MYECKUX METOJIOB, B OITMCAHUU UCCJICIOBAHUS BBIIEIATH MPOBEPSIEMOE
npeanojoxkenue  (TUMOTE3y),  pas3audyarh W HUHTEPIPETHPOBATH
MOJYYEHHBIA pe3yJIbTaT, HAXOJAUTh OHIMOKM B XOJI€ OIbITa, JeJaTh
BBIBO/IBI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3UYECKUX SIBJICHUN WA
buznuecKux CBOMCTB TE: bopMyIpoBaThH MIPOBEPSIEMbIEC
MPEANOJI0KEHUs, COOMPATh YCTAHOBKY U3 MPE/JI0KEHHOTO 000pYI0BaHUS,
3aMUCHIBATh X0/ OMbITa U (DOPMYJIHPOBAThH BHIBOIHI,

BBITIOJTHATh TPSIMbIE W3MEPEHHUSI PACCTOSIHUSA, BPEMEHM, MAacChl Tea,
o0beéMa, CHUJIBI U TeMIlepaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX M
U(POBBIX TMPUOOPOB, 3aMUCHIBATH IMOKA3aHUA MPUOOPOB C YUETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUI;

MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OHOM (PU3MUECKON BEJIMUYUHBI OT
JIPYyrol ¢ HCHOJIb30BAHUEM TIPSMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBIDKYIIErOoCsl Tejla OT BPEMEHU JBMIKECHUSI TeJa, CHIIbI
TPEHUS CKOJIRKEHHS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEHN TeI
Y HE3aBUCUMOCTHU CHWJIbI TPEHHUSI OT IJIOIIA I COMPUKOCHOBEHHUSI TEJ, CUJIBI
YOPYTOCTA OT Y/UIMHEHHS TPYKUHBI, BHITAIKUBAIONICH CUIIBI OT 00BhEMa
MOTPYKEHHOW YacTH Tejia U OT TJIOTHOCTU KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJa, OT IIyOUHBI, Ha KOTOPYIO MOTPYKEHO TENO, YCIOBUN
TJIaBaHUs TEJl, YCIOBUW paBHOBECHs phluara W OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAHUM  Y4€OHOTO HCCIIEOBAHUSA, COOMpaTh YCTAHOBKY H
BBINOJHATh WU3MEpPEHUs, Cleays MNPEAJIOKEHHOMY IUIaHy, (DUKCHUpPOBATh
pe3ysibTaThl MOJYYEHHOW 3aBUCUMOCTU (PU3MUYECKUX BEJIMYMH B BHJE
NOpPEUIOKEHHBIX Ta0NMIl U IpauKOB, JENaTh BBIBOJABI IO pe3yJbTaTam
UCCIIETIOBAHMUS,

NPOBOJNTH KOCBEHHBIE H3MEpPEHHUS (PU3NYECKUX BEIUYHUH (TUIOTHOCTh
BEIIECTBA JKUIKOCTM W TBEPAOTO Tela, CHJIa TPEHUS CKOJIbKEHUS,
JaBJI€HWE  BO3/yXa, BBITAJKMUBAIOIIAs  CWUJla, JIEWCTBYyIOIIas  Ha
HOTPYKEHHOE B KHUAKOCTb TENO, KOIPPHUIMEHT IOJE3HOTO JEHCTBUS
IPOCTBIX MEXaHWU3MOB), CIIeAyd MPEATOKEHHOM WHCTPYKIHMH: TPU
BBITIOJTHEHHH HW3MEpPEHUil COOMpaTh JKCIEPUMEHTATbHYIO YCTaHOBKY H
BBIUUCIISATH 3HAYCHNE NICKOMOW BEJIMYMHBI,

cOOJII0/1aTh MpaBUiIa TEXHUKU O€30MacHOCTH HpU paboTe ¢ J1abopaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, AMHAMOMETp, COOOIIAOLIMECS COCYIbl, OapomeTp,
phluar, NOJBUKHBIA U HETIOABU)KHBIN OJIOK, HAKJIOHHASI IIJIOCKOCTH;
XapaKkTepu30BaTh INPUHIUMBI JCWCTBUA HU3YYEHHBIX NpUOOPOB WU
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha MX omnucaHus (B TOM YMHCIIE:
HNOJUINITHUKY, YCTPOMCTBO BOJONPOBOJA, THMAPaBIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP ), UCTIOIB3YsI 3HAHUS
O CBOMCTBaxX (PM3MUECKHUX SIBJICHUN U HEOOXOAMMbIE (PU3UUECKHE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEpPHl  (HAXOAUTh  WHGOPMALMIO O  MPUMEPAX)
IPAKTUYECKOIO HCIOJIb30BaHUSA (PU3NUYECKUX 3HAHUM B TOBCEIHEBHOM
KU3HH 711 oOecrieueHusi 6€30MacHOCTU MpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAHEHHUS 3J0POBbSI W COOTIOACHHS
HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPY KalOIIEH Cpeie;

OCYUIECTBJISATh OTOOpP HMCTOYHUKOB HHpopMmauuun B MHTepHere B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3allPOCOM, HA OCHOBE UMEIOLTNXCS
3HaHUH ¥ TYTEM CpPaBHEHMSI Pa3IMYHBIX MCTOYHHUKOB BBIIEISATH
uHPOpPMAIINIO, KOTOpas SBISICTCS TPOTHBOPEYMBOW WIIM MOXET OBITh
HEOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUHN YUYE€OHBIX 3a/laHUl HAYYHO--TIOMYJIIPHYIO
auTepaTypy  (U3MUECKOro  COJEp)KaHus, CIPABOYHBIE MaTepualbl,
pecypcbl cetn VIHTepHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOILIEHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(OpPMAIMK (PU3NIECKOTO COACPNKAHUS, B TOM



yucie MyOJUYHO JejaTh KpPaTKHE COOOIICHUS O Pe3yJbTarax MpPOEKTOB
WIM Yy4eOHBIX UCCIENOBAHUM, TPU HTOM TPAMOTHO HCIOIB30BAThH
U3YYCHHBIM TMOHSATUHHBIN anmapaT Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3CHTAUEN;

IpU BBIMOJHEHUU Y4YE€OHBIX IMPOEKTOB M HCCIEIOBAHUNA paclpenessiTh
00s3aHHOCTH B TPYyNIlE B COOTBETCTBUU C ITOCTABJICHHBIMH 3a/lauaMu,
CICAUTh 3a BBINOJHEHHEM IUIaHA JEHUCTBUM, aJICKBaTHO OILICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEJIBHOCTh  TPYNIbI,  BBICTPAuUBAThH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K koHIy 00yueHus B 8 kij1acce npeIMETHbBIE PE3YJIbTaThl HA 0230BOM YpOBHE
JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

WCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAININUECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIIEHHBIA TMap, BIIAXKHOCTH
BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPrus, TEIUIOBOM JBUTraTEllb,
AJIEMEHTAPHBIN AJICKTPUUECKUN 3apsil, FJEKTPUUECKOE T0JI€, TPOBOJHUKHU
U JUAJICKTPUKH, TOCTOSHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE TOJIE;
paznuyarh SBJICHUS (TEIJIOBOE paclIMpEHUE W CXKaTue, Tervlonepenaya,
TEIUJIOBOE PaBHOBECHUE, CMAUMBAHUE, KAMWUISIPHBIC SIBJICHUS, UCIAPCHHUE,
KOHJICHCAIIUS, IIJIaBJICHUE, KpHUCTajIu3ainus (OTBEpAEBaHUE), KUIIECHHUE,
Terionepeaaya (TEnI0mpOBOHOCTD, KOHBEKIIUS, U3IIyUYCHUE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsiioB, JEUCTBUS DJICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aWMOJICMICTBUE MAarHUTOB, JEUCTBHUE
MarHMTHOTO TOJIS1 Ha TIPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAS MHIYKITHS)
M0 ONHUCAHUI0O HX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSBJICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUH B
OKpY’)KalolleM MHpe, B TOM 4Yucjie (U3NUECKUE SIBJICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSXKEHHWE W KaNWUISIPHBIE SBJICHUS B MPHUPOJE,
KpUCTAJUIbI B mpupoiae, wuziayuenne ColHIA, 3aMep3aHue BOJOCMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHAa, UHESI, CHETa, 3JIEKTPUUECKUE
sABJICHUSI B aTMocdepe, dJIEKTPUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Japeld IOJFOCOB, POJIb MAarHUTHOTO IIOJSA JUIS SKU3HH Ha
3emJie, MOJSPHOE CUSTHUE, TIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/a4y B
y4eOHYI0, BBIJICISITh CYIECTBEHHBIC CBOWMCTBA (MPU3HAKU) (U3UUECKUX
SIBIICHU;

OMUCHIBATh U3YYCHHBIC CBOMCTBA Tel M (U3UUYECKUE SBJICHUS, UCIIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPECHHSISI SHEPTHUS, KOJTUIECTBO
TEIUIOTHI, YAEIbHAs TEIJIOEMKOCTh BEIIECTBA, yJieJbHAs TEeIIOTa



IUTaBIICHUS, yJIedbHas TEIUIoTa MNapooOpa3oBaHUsA, YAENbHAs TEIioTa
CTOpaHHs TOIUIMBA, KO3()PUIMEHT TMOJE3HOI0 JEWUCTBUSA TEIUIOBOM
MalluHbl, OTHOCHUTEJIbHASI BIIAJKHOCTb BO3JyXa, JJIEKTPUUYECKUN 3apsf,
CHJIa TOKA, JJICKTPUYECKOE HANpPSDKEHHE, COIPOTUBIICHUE IPOBOIHUKA,
YyIEIbHOE  CONPOTHBIIEHWE  BEIlecTBa, pabora W MOIIHOCTH
AIEKTPUYECKOr0  TOKAa), TMpU ONUCAHUU MPABUIBHO  TPAKTOBATh
(u3NYECKUN CMBICII HUCIIOJIb3YEMbIX BEJIIMYMH, O0O3HAUEHUS U €IUHULIBI
(¢u3NYEeCKUX BEIWYUH, HAXOAWUTh (POPMYyJbI, CBA3BIBAIOIINE JAHHYIO
¢u3NYECKyI0 BEIUYHHY C JAPYTMMH BEJIWYUHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYUH;

XapaKTEepU30BaTh CBOICTBA TeJ, (PU3UYECKHE SBJICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KUHETHYECKOW TEOpUur
CTPOEHHMSI BEIIECTBA, NPUHLHUII CYNEpPHO3UINHN MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma i yyacTKa LN, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHHMs DHEPrUHM, IPU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allMChIBaTh €r0 MAaTEMaTH4ECKOe
BBIPAKEHHUE;

OOBACHATh (PU3UYECKHE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyalllil MMPAaKTUKO-OPHUEHTHPOBAHHOIO XapaKTEPA: BBISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMuecKux
IaroB ¢ Omopod Ha 1-2 W3Yy4eHHBIX CBOWCTBAa (PU3NYECKUX SIBICHUH,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemarb pacyeTHble 3a7aud B 2—3 JEWCTBUSA, HCIOJIb3YS 3aKOHBl HU
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaln3a
YCIIOBHSI 3a/lauyd 3allMChIBaTh KPAaTKOE YCJIOBHUE, BBISABIATH HENOCTATOK
JAHHBIX I pElIeHHs] 3aJayd, BbBIOMpATh 3aKOHBI U (OPMYJIbL,
HEOOXOAMMBbIE JUIsl €€ pEeLIEHUs, MPOBOAUTH pPacuye€Tbl M CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JaHHBIMH;
pacro3HaBaTh MPOOJEMbl, KOTOpPbIE MOKHO PpELUIUTh MpPU MOMOUIH
($u3NYECKUX METO/IOB, HCIOJIb3Ysl OMUCAHHE MCCIEIOBAaHUS, BBIICISTDH
pPOBEPSAEMOE TMPEANOJOKEHUE, OLICHUBAaTh MPABUIBHOCTHh MOpSIKa
MPOBEICHUS] UCCIIEIOBAHUS, 1€JIaTh BHIBObL;

OPOBOAUTH OMBITBI MO HAOMIOACHUIO (PU3WYECKUX SBICHUM WM
duznyecKuX CBOWCTB TN (KaNMWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0beéMa, TeMIrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHWs MpU HW3JIYYEHHH OT I[BE€Ta H3JIydarouiedl (MOrIolaroei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOJBI OT TEMIIEpaTyphbl KUJIKOCTU U
IUIOIAA €€ IIOBEPXHOCTH, OJJIEKTPU3alus Tl M B3aUMOJCHCTBUE
AIEKTPUYECKHUX 3apsSA0B, B3AUMOJEHCTBHE OCTOSHHBIX MarHUTOB,



BU3yalM3alisi MarHUTHBIX TIOJIell TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TIOJIi Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHHTA,
CBOMCTBa DJIEKTPOABUTATENII TOCTOSHHOTO TOKa): (PopMyIHpoBaTh
poBepseMble MPENOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEI0KEHHOTO
000py1I0BaHUs, OMUCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOIBI,
BBIMIOJHATh  TMpSIMbIE  M3MEPEHHUS  TEMIeEepaTypbl,  OTHOCHUTEIbHOMN
BJQXHOCTH BO3/yXa, CHJIbI TOKa, HANpSIKEHUA C HCIOJIb30BaHUEM
aHAJIOrOBBIX MPUOOPOB M JATYUKOB (PU3UYECKUX BEJIMYUH, CPABHUBATH
pe3ynbTaThl U3MEPEHUM C YUETOM 3aJJaHHOM a0COMIOTHOM MOTPETHOCTH;
MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTHU OJHOU (PU3MUYECKON BEJIMYUHBI OT
Ipyrol ¢ UCHOJb30BAaHUEM MPSIMBIX HM3MEPEHUH  (3aBHCHUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JJIMHBIL, IUIOMAIM MONEPEYHOTO
CEUEHHMSI U YACIBHOIO COIPOTHUBIICHHS BEIIECTBA MPOBOAHUKA, CUJIbI TOKA,
UAYIIET0 dYepe3 TMPOBOAHHWK, OT HAMpsDKEHHS Ha  MPOBOJHHKE,
UCCIIEJOBAaHUE TOCJIEIOBAaTEIbBHOTO W  NapajUIeIbHOTO  COECIUHEHHM
IPOBOJHUKOB): IUIAHUPOBATh HCCIEOBAaHUE, COOMpaThb YCTAHOBKY M
BBITIOJHATh M3MEpPEHUs, CIeAysl MPEAJIOKEHHOMY TIUIaHy, (UKCHPOBAThH
pe3yibTaThl TOJYYEHHOW 3aBUCHMOCTH B BHJAE TaOiul M rpaduKoB,
JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEJOBAHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (UINYECKUX BEIUYMH (yJelbHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHUBIEHUE MPOBOAHHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IJIAHUPOBATh H3MEPEHHs, COOUpaTh
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys MPEAIOKEHHON WHCTPYKIWH, U
BBIUUCIISTH 3HAUEHUE BEJIMYUHBL;

COOJTI0IaTh MpaBUiia TEXHUKU 0€30MaCHOCTH TP paboTe ¢ JabopaTOpHBIM
000Opy10BaHUEM;

XapaKTepu30BaTh TMPUHIUIBI  JCHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OnMucaHus (B TOM YHCIE:
CHUCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIEpMETD,
BOJIbTMETpP, CUCTYMK BJICKTPUUECKON SHEPTUH, 3JIEKTPOOCBETUTEIbHbBIE
npUOOPHI, HarpeBaTeNIbHbIE IEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOJBUTATENb TOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMSI O CBOWMCTBAaX (DU3MUECKHUX SBJICHUN W HEOOXOJIHMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHWE YCTPOWCTBA M H3MEPUTEIbHbBIC
npuOopbl MO CXeMaM M CXEMaTHMYHBIM pPHUCYHKaM (3KHUAKOCTHBIH
TEPMOMETpP, TEPMOC, TICUXPOMETpP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CropaHusi, 3J€KTPOCKOII, PEOCTaT), COCTABIIATh CXEMbl DJIEKTPUUECKUX



Henen ¢ nociaeAoBaTeIbHbIM U NapajlyIeIbHbIM COEJUHEHUEM DJIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS DJIEMEHTOB AJIEKTPUUECKUX LIETICH;
NPUBOJIUTHL  OpUMEPhl  (HaXOAuTh  HUHPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3UYECKUX 3HAHWM B TOBCEIHEBHOM
KU3HU I oOecrieueHrss 6€301acHOCTH MpU OOpaIleHUuH ¢ IpudopaMu U
TEXHUYECKUMU YCTPONUCTBAMM, COXPAHEHHUS 3I0POBbS M COOJIIOJICHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH cpejie;

OCYIIECTBISATh TOHUCK HWHPopManuu (U3NYECKOTO COJEp)KaHUS B
NHTepHeTe, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IIyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACHATH  MHGOPMAIMIO, KOTOpas
SBJIIETCS POTUBOPEUMBOMN WIIM MOXKET OBITh HEOCTOBEPHOI;
MCIIOJIB30BaTh MPU BBIMOJHEHUHM YYCOHBIX 3aJlaHUN HAYYHO--TIOMYJISPHYIO
JUTEPATYpy (PU3MYECKOro CcOoAepKaHusA, CIPABOYHbIE MaTepHUAIbI,
pecypcbl cetu HTEpHET, BlafeTh NPUEMaMH KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMALIMU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NMHUCbMEHHBIE M KpaTKUE YCTHBIE COOOIIEHUS,
o00o6mass uHOpMALMI0 U3 HECKOJIBKUX HCTOYHUKOB (PU3HUUYECKOIO
COJlep)KaHWsi, B TOM 4Hcle NYyOJUYHO MPEACTaBIATh pPE3YJbTaThl
MIPOEKTHOW WJIM UCCIEAOBATEIBCKON NIESITENBHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YUYEHHBIN TOHATUWHBIN  ammapaT Kypca (U3UKH,
CONPOBOK/IaTh BHICTYILUICHUE MPE3ECHTALINEH;

IPU BBIMOJHEHUH YYE€OHBIX MPOEKTOB W HCCIEAOBaHUN (PU3HUECKUX
MPOLIECCOB pacHpenensiTh OO0SI3aHHOCTH B TIpyNNe B COOTBETCTBUM C
MOCTABJICHHBIMH 3aJla4aMHU, CJIECIUTH 3a BBIIIOJIHEHUEM IUIaHA JACHCTBUI U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIM BKIJIAJ B
JEATEeIIbHOCTh TPYIIIbI, BEICTpAauBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peliaTh KOH(IUKTHI.

K xoH1y o0yueHust B 9 kJ1acce rnpeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUM:

UCIIOJIB30BaTh IOHATHA: CUCTEMA OTCUETa, MaTepHhajibHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXaHUYECKOro ABMKEHUS, nedopmanus
(ympyrasi, IMmjiacTU4eckas), TPEHUE, LEHTPOCTPEMUTEIHLHOE YCKOpPEHHUE,
HEBECOMOCTh M Meperpy3ku, HEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEIo,
LEHTP TSHKECTH TBEPAOTO Tejla, PAaBHOBECHE, MEXAaHUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, JJIEKTPOMArHWTHBIE BOJHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhI UCITYCKAHUS U TOTJIOLIEHUs, anbda-, 0eTa- U raMmmMa-u3nydeHus,
W30TOIB, IAEPHAS SJHEPIeTUKA;



pasznuyarh SIBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSAMOJIMHENHOE
JBUKEHHE, PABHOYCKOPEHHOE NPSIMOJIMHENHOE JIBMKEHHE, CBOOOJHOE
naJIcHUE TeJ, PABHOMEPHOE JIBUKEHUE IO OKPY’KHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE IBU)KEHME, KOJeOATeIbHOE JBUKEHHUE (3aTyXarolue U
BBIHYKJICHHbIE KOJI€OaHHsI), PE30HAHC, BOJIHOBOE JBMKEHUE, OTPAXKEHUE
3ByKa, NPSMOJIMHEMHOE paclpOCTPAHEHHUE, OTPAKEHUE U IMPETOMIICHUE
CBETa, MIOJJHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHHUE OEJI0ro CBETa B
CHEKTp M CJOXEHHE CIEKTPAJIbHBIX IIBETOB, JMCIEPCHUS CBETa,
€CTECTBEHHAsl PaJHUOAKTUBHOCTh, BO3HWKHOBEHHUE JIMHEMYATOIrO CIEKTpa
U3ITyYEHHsI) IO OMMCAHUIO UX XapAaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBIEHUE HM3YYEHHBIX (PU3MYECKUX  SIBICHUI B
OKpYyXarolmeM Mupe (B TOM 4Yucie (PU3MUECKHE SBICHUS B MPUPOJIE:
IPUIIUBBI U OTJIUBBI, IBHKEHUE M1aHeT COJTHEYHON CUCTEMBI, pEaKTUBHOE
JIBUKEHUE JKUBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB JKHBOTHBIMHU,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, LyHAMH, 03XO, I[BE€Ta Tel,
ONTUYECKHUE SIBJIEHUS B MPUPOJIE, OMOJOTMYECKOE IEHCTBUE BHIMMOTO,
yIbTPapUOJETOBOIO UM PEHTTEHOBCKOTO W3JIyYE€HUM, €CTECTBEHHBIN
pPaAMoOaKTUBHBIN (OH, KOCMUYECKHE JIy4H, PaJUOAKTUBHOE W3IIy4ECHUE
OPUPOJIHBIX MHHEpAIOB, JEWCTBHE pAJAMOAKTUBHBIX U3IYYEHUH Ha
OpraHu3M YeJIOBEeKa), MPU STOM IEPEBOAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJENATh CYIIECTBEHHbIE CBOWMCTBA (NMPU3HAKK) (U3HUUYECKUX
SIBIICHUIM;

OMKCHIBATh U3YyUEHHBIE CBOMCTBA T€I M (PU3UUECKHUE SIBJICHUS, UCIIONb3YS
¢usznyeckue BENUYMHBI (CpEeIHSET M MIHOBEHHAas CKOPOCTh Teja MpH
HEPaBHOMEPHOM JBWKEHUM, YCKOPEHHUE, IEpEMEUICHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHUS, CHJIa YOPYIOCTH, CHJIa TSDKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAaJ€HUsA, BEC Tela, HUMIIYJIbC TejJda, HUMIIYJIbC CHUJIbIL,
MexaHudeckas paboTa M MOUIHOCTb, IOTEHIMAJIbHAs DJHEpPrusi Tea,
NOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIUAIbHAS DYHEPIUs CKAaTON
OpYXKUHBI, KHHETUYECKash DSHEprus, IIOJIHAsg MeXaHW4ecKash JSHeprus,
NEPHOJT U YacToTa KoJeOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEJIOMIICHUSI CPEJbl), IPU OMUCAHUU
OPaBWJIBHO TPaKTOBaTh (DU3MUECKUM CMBICT MCIIOJNIb3YyEMbIX BEJIHYMH,
0o0O3HaueHUs W EAWHUIIBI (DU3NYECKUX BEJIMYUH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMUMHY C JPYTMMH BEJIMYHMHAMH,
CTPOUTH TpapUKU U3YYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEITUYHH;
XapaKkTepU30BaTh CBOMICTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOLECCHI,
UCITIOJIb3YsI 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMUPHOI'O TATOTEHUS,



OPUHLUI CYNEpPHNO3UIUN CHJI, TPHUHLUI OTHOCUTENBbHOCTH [ ammies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHUs] UMITYJIbCA, 3aKOHbI OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsA0BOI0 U MacCCOBOIO YHUCEI
OpU SAEPHBIX PEAKIUAX, IPU ATOM JaBaTh CJIOBECHYIO (HPOPMYIUPOBKY
3aKOHA U 3aIUCHIBATh €70 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (PU3UYECKUE TPOILECChl W CBOMCTBA Tel, B TOM YHUCJIE U B
KOHTEKCTE CUTyaI[il MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISTH
IPUYUHHO--CIIEICTBEHHBIE  CBSI3U, CTPOUTH OOBSICHEHHE U3  2—3
JIOTHYECKHX ILAaroB € OMOPOM Ha 2—3 M3YYEHHBIX CBOMCTBA (DU3MUECKUX
ABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemaTrh pacueTHhIC 3a7aud (OMHUpArOIIMecs Ha CcUcTeMy u3 2-3
YpaBHEHUI), UCHOJB3Ysl 3aKOHBI U (POPMYJIbI, CBA3bIBAIOLINE (PU3NUYECKUE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJauyM 3alMChIBaThb KpPATKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WIM M30BITOUYHBIE JaHHBIE, BbIOUPAThH
3aKOHBI U (hOPMYJIbI, HEOOXOUMBIE JJIsl PEIICHHUS], IPOBOJAUTH PACUEThI U
OLICHWBATh PEAIUCTUYHOCTH TMOJNYyYEHHOTO 3HA4YeHHs (U3HUECKOU
BEJIMYMHBI,

pacrno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MpPU [OMOIIU
($uU3NYECKUX METO/OB, HCHOJb3Yysl ONUCAHUE MCCIEAO0BAaHUSA, BBIJICIATH
OpOBEPSIEMOE  NPEINOJIOKEHNE, OLEHUBATh MPABMWIBHOCTh IOpsAKa
NPOBEJCHUS  WCCIICJIOBAHMS, JIelaTh BBIBOABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIOIEHUH U OTIBITOB;

OPOBOAUTH OMbBITBI 1O HAOMIOAEHUI0 (U3NYECKUX SABJICHUH WU
¢u3znyecKkux CBOWCTB Ted (M3ydeHHe BTOpOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUsl HHEPTUM, 3aBUCUMOCTb IEpHOJa KOJIEOaHUM MNPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKMHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIBIX KOJ€OaHUMU, MPSIMOJIMHENHOE pacIpOCTpaHEHUE CBETA,
pasnokeHue OeNoro cBeTa B CIEKTp, U3yueHHE CBOWCTB M300pakeHHUs B
IUIOCKOM 3€pKajie M CBOICTB M300pa)KeHUs MpeaMeTa B coOHuparomieit
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB H3IIy4YEHHUS):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY M3 HM30BITOYHOrO Habopa
0o0OpylOBaHUS, OMWUCHIBATH XOJ OMbITA W  €ro  pe3yibTaThl,
(bopMyIUpOBaTh BHIBOIBI;

IPOBOAUTH MPU HEOOXOAUMOCTH CEPHIO MPSMBIX U3MEpPEHUH, onperersis
CpeqHee 3HAa4YeHHE W3MEpPSIeMON BeIMYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparolel JuH3bl), OOOCHOBBIBATH BBIOOP cHocob0a H3MEpPEeHUs
(M3MepUTEILHOTO PUOOpPa);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (PU3UYECKHX BEIUYUH C
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH OT BPEMEHU



Py PaBHOYCKOPEHHOM JIBIDKCHHH 0O€3 HadallbHOM CKOPOCTH, TEpHoja
KojaeOaHuii MaTeMaTHYECKOro0 MAasgTHHKA OT JIMHBI HHUTH, 3aBUCHUMOCTH
yrjla OTPa)XEHUsI CBETa OT yIJia MaJeHUs M yrja MpeoMJICHUS OT yIJia
najieHus1): IUIAaHUPOBATh MCCIIEJOBaHUE, CaMOCTOSITEIbHO COOMUpaTh
YCTaHOBKY, (PUKCHpOBaTh pe3yJdbTaThl IMOJYYEHHOH 3aBUCHMOCTHU
bU3MYEeCKUX BEIUYMH B BHUAC TAONWIl M TPaPUKOB, JeJIaTh BBHIBOIBI IO
pe3yJibTaTaM UCCISI0BaHUS;

MPOBOJAUTL KOCBEHHBIC M3MEpPECHHS (DU3NUECKUX BEIWYMH (CpeIHssa
CKOPOCTh M YCKOpPEHHE Tejla TMPHU PABHOYCKOPECHHOM JIBMIKCHUH,
YCKOpEHHE CBOOOJHOTO MAJACHHUA, KECTKOCTh MPYXKHUHBI, KO3 UIIHEeHT
TPEHUSI CKOJBKEHUS, MEXaHWYeCKas padoTa M MOIIMHOCTh, YacTOTa H
Nepuosl KOJCOAHWH MaTeMaTHYeCKOTO H MPYKHHHOTO MAasSTHUKOB,
ONTHYECKasl Ccujia coOuparomed JHWH3bI, pPaguoOaKTHBHBIA  (POH):
IJIAaHUPOBATh H3MEPEHUS, COOMpaTh SKCIEPUMECHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CIEeNys MPEII0KEHHON WHCTPYKIINU, BBIYUCIIATH
3HAYCHWE BEIMYMHBI U aHAJTU3UPOBATH MOYICHHBIC PE3yIbTAThI C yISTOM
3aJaHHOM TOTPENTHOCTH U3MEPEHUM;

co0JIro1aTh MpaBUIa TEXHUKU 0€30IaCHOCTH MPU padoTe ¢ 1abopaTOPHBIM
00opy10BaHUEM;

pa3uyaTh OCHOBHBIC TIPU3HAKA M3YYCHHBIX (PU3HYECKUX MOJCIICH:
MaTepuanbHas TOYKa, a0COIIOTHO TBEPAOE TEJIO, TOUYECUYHBIM HCTOYHHK
CBETa, Jy4, TOHKas JIMH3a, IUIaHETapHas MOJEJIb aToMa, HYKJIOHHas
MOJIEIb aTOMHOTO SI/Ipa;

XapaKTEePU30BaTh TMPHUHIUIBI  JEUCTBHS HM3YYCHHBIX TNPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM Ha WX ONHUCaHusA (B TOM 4YHCIE:
CIIUJIOMETpP, JaTUYMKH TIOJIOKEHHUS, PACCTOSHUS W YCKOPEHHUs, pakeTa,
9XOJIOT, OYKH, Tepuckom, QoroanmapaT, ONTHYECKUE CBETOBOJIBI,
CIIEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCHOJIB3ysS 3HAHUS O
CBOMCTBaX (UBMYECKUX SBJICHUH W  HEOOXOAUMBbIE  (PU3UYECKUE
3aKOHOMEPHOCTH;

WCITOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOWCTB, M3MEPHUTEIIBHBIX MPUOOPOB M TEXHOJIOTHYCCKUX ITPOIIECCOB
IpU pPEIICHUH YYCOHO--TIPAaKTUYECKUX 3a7ad, ONTHUYCCKUE CXEMBI IS
MTOCTPOCHUS N300paKEHUH B INIOCKOM 3epKaJie 1 COOMparoIe JTNH3E;
IPUBOIUTE  NpHMEPhl  (HaXOauTh  HHGOPMAIMIO O  IIPUMEpax)
MPAKTHYECKOTO HCIOJIB30BaHUS (PU3MYECKUX 3HAHUM B TIOBCETHEBHOM
KU3HU ISl oOecrieueHrst 6€30MacHOCTH MpU OO0palieHuu ¢ IpudopamMu 1
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHUsI 370POBbS W COOJIOJICHUS
HOPM 3KOJOTUYECKOT0 MOBEJICHUS B OKPYKAIOLIEH CPEIE;



OCYIIECTBJIATh TMOUCK WHGOpMAIMK  (HU3UIECKOTO COACp)KAaHUS B
HHTepHeTe, caMOCTOATENbHO (GOPMYIINPYS MOMCKOBBIN 3allpoc, HAXOAUTh
IYTU ONPEENICHUsI JOCTOBEPHOCTH IMOJyY€HHON MH(OpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOMIOJHUTENBbHBIX UICTOYHHUKOB,

UCIIOJIb30BAaTh MPU BBIIOJHEHUU YY€OHBIX 33JaHUN HAyYHO--TIOMYJIIPHYIO
JaUTepaTypy (U3MUECKOro  COJEp)KaHus, CIPABOYHBIE MaTepualbl,
pecypcbl cetu MHTEepHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
UHPOpMAIlMU U3 HECKOJBKMX HCTOYHUKOB (PU3NYECKOTO COIECpIKAHUS,
nyOJMYHO MPEICTABIATh PE3YyJAbTaThl TPOECKTHOM MIIM UCCIEI0BATEIbCKON
JESATENIbHOCTH, TPH 3TOM TPaMOTHO  HCIIOJIb30BAaTh  W3YYCHHBIN
NOHATUUHBIM anmapar HM3y4yaeMoro pasjaena (U3MKH M COINPOBOXKIAThH
BBICTYIUICHHE TMpPE3E€HTalel ¢ yd4e€ToM OCOOEHHOCTEM ayJuTOpHUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacoB DJIeKTPOHHbIE Oobopynosanue
Ne HaumenoBanue pa3aesioB u (uudposBbie)
Konrpoabnsie | Ilpakruyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. ®u3unka u e€ poJib B IO3HAHNHU OKPY:Kal0lero Mupa
bubmnoreka [IOK
11 () - 2
VISHKA - HayKd O Tipupoas https://m.edso0.ru/7f416194
ugpponas
1.2 Ou3nYecKue BeTUIHHbI 2 1 Bubmmorexa LIOK I(;16 q;EOBaTeHbHa}I
' https://m.edsoo.ru/7f416194 P
nabopaTopus
nupposas
13 EcrecTBeHHOHAYYHBIN METOL 2 1 bu6mmorexa [IOK I(;I6 (I;EOBaTeHbHaH
' TIO3HAHUS https://m.edsoo.ru/7f416194 P
nabopaTopus
Wroro mo pazneny 6
Pa3nen 2. [lepBoHayaiibHbIe CBeIEHUSI 0 CTPOEHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCIHE BellievTha https://m.edso0.ru/7f416194
. [Mudposas
29 JIBM>KEHME U B3aUMOJIEHCTBUE 5 1 bubmmorexa [IOK T —
' YaCTHI] BEIIECTBa https://m.edsoo.ru/7f416194 P
nabopaTopus
23 ArperaTHbl€ COCTOSIHUS 9 bubmuorexa [IOK
' BEIIECTBA https://m.edso0.ru/7f416194
Hroro no paszneny 5

Pasnen 3. /IBu:keHHe U B3aMMOJIeiiCTBHE TeJl



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

bu6mmoreka [IOK

3.1 MexaHH1eckoe IBkeHHe 3 https://m.edsoo.ru/7f416194
ndposas
3.2 HNuepuus, Macca, IIIOTHOCTD 4 Eubmorexa OK Ic;16 q;I;OBaTeHBHaﬂ
' pHit, ’ https://m.edso00.ru/7f416194 p
nabopaTopus
ndposas
3.3 Cwuna. Buner cun 14 bubnnorexa [IOK I(;16 q;II:OBaTeHBHaH
' e https://m.edso00.ru/7f416194 p
nabopaTopus
Uroro no pazueny 21
Pasznen 4. /laBjieHue TBEPABIX TeJ, )KUAKOCTEH H ra3oB
apieHue. Ilepenaua naBicHU
4.1 2T:fsé BIMU TeJ'II:IMIlI/I ! 3 bubmorexa LIOK
' P ’ https://m.edso0.ru/7f416194
JKUIAKOCTSAMU M ra3aMu
bu6mmoreka [JOK
4.2 JlapaeHue KHAKOCTH S https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
4. A
3 TMOC(EepHOE JTaBIICHHE 6 https://m.edsoo.ru/7f416194
. Hudposas
JlelicTBrE KUJIKOCTHU U Ta3a HA bubnuotexa [JOK
4.4 . 7 oOpazoBarenbHas
MOTPYKEHHOE B HUX TEJIO https://m.eds00.ru/7f416194
nabopaTopus
Hroro no pazmeny 21
Paspnen S. PaGora M MOIIHOCTb. DHEpPIrUs
ndposas
51 PabGora 1 MmomHOCTH 3 bubmorexa [IOK I(;16 (IE)IEOBEITCHLHH.SI
' B https://m.edso00.ru/7f416194 p
nabopaTopus
5.2 [IpocThie MEXaHU3MBI 3) Bubmmorexa LIOK Lucpposas

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

oOpazoBarenbpHas



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

nabopaTopus

Hudposas
53 Mexanuueckas SHePrust 4 1 bubmmorexa TIOK oOpazoBareiipHas
) P https://m.edsoo.ru/7f416194 P
nabopaTopus
Hroro no pazueny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



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

8 KJIACC

KosnvecTBO 4acoB DJIeKTPOHHBIE OobOopynoBanue
Ne HaumeHoBaHue pa3iesioB u
Kontpoabnbie | Ilpakruueckue | (unppoBbie)
n/n TeM MPOrpaMMbl Bcero
padoThI paboThI oOpasoBaTe/bHbIE
pecypchl
Pasznea 1. TensioBblie ABJICHUA
11 Crtpoenue u cBoiicTBa 7 bubnuoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
ndposas
1.2 TenmoBbIe IPOIIECCHI 21 1 5 bubmorexa HOK ](;[6 q;ZOBaTeJIBHaﬂ
' pott https://m.edsoo.ru/7f4181ce P
naboparopus
Uroro no pazneny 28
Pa3nen 2. JnekTpuyecKue U MATHUTHBIE SIBJICHUSI
DIEeKTPUYECKHE 3apsIbl. ndposas
P P bubmuoreka [JOK Lucpp
2.1 3apsKeHHbIE TeJla U UX 7 1 oOpa3zoBaTenbpHas
N https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBHE naboparopus
. . Hudposas
99 I1oCTOSHHBIN JNEKTPUYECKUI 20 1 7 bub6mmoreka [IOK 06DA3OBATEILHAS
' TOK https://m.edsoo.ru/7f4181ce P
naboparopus
ndposas
2.3 MarHuTHBIC SIBJICHHUS 6 1 15 bubmorexa HOK (1)16 (13).13)0BaTeJ'IBHaH
' ' https://m.edsoo.ru/7f4181ce P
naboparopus
bu6nmoreka [JOK
2.4 4
DIICKTPOMATHHTHAS HHIYKIHA https://m.edsoo.ru/7f4181ce
Hroro o pasneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O 68 3 145
I[TPOI'PAMME '



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

9 KVIACC

KoumuecTBo yacoB DJIEeKTPOHHbIE O0opynoBanue
Ne HaumenoBanue pa3aesioB u (undposbie)
Kourpoubnbie | IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. Mexanuveckue siBJIeHUS
nupposas
MexaHn4eckoe IBHKEHHUE U bubmuoreka [JOK Hip
1.1 10 1 oOpa3oBarenbHas
CIOCOOBI €r0 ONUCAHUS https://m.edsoo.ru/7f41a4a6
nabopaTopus
nupposas
1.2 B3aumoneiicTeue Ten 20 1 3 bubmmorexa [JOK Iol6 (1£OBaTeanas{
' A https://m.edsoo.ru/7f41a4a6 P
nabopaTopus
npposas
1.3 3aKOHBI COXpaHEHUS 10 3 bubmmorexa [JOK I(;16 (I;SOBaTeJIBHaH
' P https://m.edsoo.ru/7f41a4a6 p
naboparopust
Hroro no paszneny 40
Pa3nen 2. Mexannyeckue KoJie0aHUsI H BOJIHBI
npposas
2.1 MexaHnnyeckue KojieOaHus 7 3 bubmmorexa [IOK I(;16 (I;SOBaTeJ'IBHaSI
' https://m.edsoo.ru/7f41a4a6 p
nabopaTopus
nupposas
2.2 MexaHn4yeckne BOJTHBL. 3B 8 1 3 bubmmorexa [JOK Iol6 (I;IS)OBaTeJ'IBHaﬂ
' + IBYK https://m.edsoo.ru/7f41a4a6 P
naboparopust
Hroro no pazmeny 15
Pazaen 3. D1eKTPOMArHUTHOE 10JIe H 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 DIIeKTPOMarHuTHOE T0JIE U 6 2 bubmuorexa [JOK Hudposas



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

ANIEKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6 | o6GpasoBaTenbHAas
nmabopaTopus
Hroro no pazueny 6
Pa3znen 4. CBeToBbBIE SIBJIEHUS
3aKOHbBI PacpOCTPaHEHUS bu6mmoreka [IOK Ludposas
4.1 6 oOpa3zoBarenbHas
cBeTa https://m.edsoo.ru/7f41a4a6
nabopaTopus
ndposas
4.2 JIMH3BI ¥ ONITHYECKKE TPUOOPHI 6 bubmorexa [JOK Ic;16 (12)113)OBaTeJH)Haﬂ
' pHbop https://m.edsoo.ru/7f41a4a6 P
nabopaTopust
Hudposas
Paznosxenue 6emnoro cBera B bubmuoreka [JOK
4.3 3 oOpa3zoBarenpHas
CIIEKTp https://m.edsoo.ru/7f41a4a6
nabopaTopust
Uroro no pazneny 15
Pa3znen 5. KBanTOoBBIE SIBJIEHUSA
OBa
51 Hcmyckanue n norsiomeHue 4 bubmnoreka IIOK Ijgl q;i)o:a:e LHAS
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6 p .
nabopaTopus
ndposas
5.2 CTpoeHue aTOMHOTO s/ipa 6 bubmorexa [TOK 56 (1;.13)0BaTeJ'ILHa$I
' p P https://m.edsoo.ru/7f41a4a6 p
naboparopust
ndposas
53 S nepHble peakuu 7 bubnmorexa [IOK 36 qe)lgomTenLHas{
' Aep peartt https://m.edsoo.ru/7f41a4a6 p
nabopaTopus
Hroro no paszneny 17

Pa3nen 6. [ToBTOpUTEIHLHO-0000 AN MOTYJIb
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I[TPOTPAMME

[ToBTOpeHue u 0600IIEeHNE udposas
6.1 coJepKaHus Kypca (QU3UKH 32 9 2 bubmmorexa LHOK oOpa3oBaTenbHas
' ACP P https://m.edsoo.ru/7f41a4a6 P
7-9 xnacc nmabopaTopus
Hroro no pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 102 97
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