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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusnke Ha YypOBHE OCHOBHOTIO O0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHON NPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Ouzmkay.

Cognepxanue mporpaMMmbl 1o (u3uke HampaBieHO Ha (HOpPMUPOBAHUE
€CTEeCTBEHHO-HAYYHONW TI'PaMOTHOCTH OOYYalOIUXCSA M OpPraHU3aIUI0 H3YUYEHUS
bu3uKM Ha JEATEIBPHOCTHOM OCHOBE. B mporpamme mo ¢u3uKe yUUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00y4YeHHs, a TaKXKe
MEXIIPEIMETHBIE CBSA3W E€CTECTBEHHO-HAYUHBIX YUYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
1o rogam o0yyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
W3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJCpKaHUSA U
yuéTe BO3PaCTHBIX OCOOEHHOCTEH 00yUYaroIIMXCsl.

dusrka SBISETCS  CHUCTEMOOOpA3yIOIUM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4eOHBIX MPEMETOB, MOCKOIbKY (DU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBJICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acTpoHOMHEH U (U3NYECKOU
reorpagued, BHOCUT BKJAaJ B €CTECTBEHHO-HAydyHYI0 KapTUHY MHUDpA,
npenocTaBisieT Haubosee siICHble 00paslbl MPUMEHEHUS HAydyHOTO MeEToja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYECHHSI TOCTOBEPHBIX 3HAHUN O MUpE.

Onna w3 TIAaBHBIX 3a7a4d (PU3MUECKOTo OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEepeca K HayKe Y 00yJaronmxcs.

N3yuenne ¢usukn Ha 6a30BOM ypOBHE IMpEAIoaraet OBJAJCHUE
CIEAYIOIINMU KOMIIETEHTHOCTSMH, XapaKTepU3yIOUMMU €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e HHTEPIPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYYHBIE
JIOKa3aTeNbCTBA JJISl ITOJYUEHHUS BBIBOIOB.

Hemn wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojgaBaHusi ydyeOHoro mnpeamera «®Dusuka» B
oOpa3oBaTenbHBIX oOpranm3anusx Poccuiickoit deneparuu, peamu3yronux
OCHOBHBIE  00II€00pa30BaTeNIbHbIE MPOTPAMMBI, YTBEPXKAEHHON pelieHueM
Konnerun MunucrepctBa npocsenieHust Poccuiickoit denepanuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne TIK-48H).



Ieaun nzyyenus pusuku:

. OpUOOpETEeHHE MHTEpeca U CTPEMIICHHS] OOydYaroIIMXCi K HaAydYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

. pa3BUTHE TMPEACTABICHUM O HAy4HOM METOJAE IIO3HaHUSA U
(opMHUpOBaHUE UCCIEIOBATEIBCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

. (dopMHUpOBaHUE HAYYHOIO MUPOBO33PEHUSI KaK pe3ysibTaTa H3y4yeHUS
OCHOB CTPOEHHMSI MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DU3UKU;

. (dbopMHUpOBaHUE NPEACTABICHUN O PO (PU3UKH AJIs1 PA3BUTHS APYTHUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTUI;

. pa3BUTHE MPEACTaBICHU O BO3MOXKHBIX cdepax Oyaymei

npo(eCCHOHATBHOW JCATEIBHOCTH, CBSI3aHHOW ¢ (DU3MKOH, TMOATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

JlocTkeHne 3TUX Ieei mporpaMmbl 10 (U3MKE HA YPOBHE OCHOBHOTO
o011ero oopa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIIETYIONINX 3a1a4:

. NPHOOPETCHHE 3HAHWKW O JUCKPETHOM CTPOCHUHM BEIIECTBA, O
MEXaHHYCCKHX, TCTUIOBBIX, JICKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. IPHOOPETCHUE YMEHUI ONTUCHIBATh U OOBSACHATH (PU3NUCCKHUE SBICHHS
C MCTIOJIb30BAHHEM MOJYyUYEHHBIX 3HAHUM;

. OCBOCHHME METOJIOB pEIHICHUS MPOCTEUIINX PpPACUETHBIX 3a7ad C
UCIIOJIb30BAHUEM bu3nuecKnx MOJIeTIeH, TBOPUYECKHUX u
IPaKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

. pa3BUTHE YMEHUW HAONIOAATh TMPUPOJHBIE SBJICHUS M BBIMOJIHATH
OTBITBHI, JIA0OpAaTOpHBIE pabOTBl M IKCIEPUMEHTAIBHBIE HCCIEIOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

. ocBocHHE TMpUEMOB paboTel ¢ uHPopMamuedn  (HU3NIECKOro
collepKaHMsl, BKIIOYas HHQPOPMAIUIO O COBPEMEHHBIX JIOCTHXKCHHSIX (PU3UKH,
aHaIM3 ¥ KPUTHYECKOE OIlEHMBaHKME UH(OpMaInK;

. 3HAKOMCTBO cO cdepamMu MpoPECCHOHATLHON  JESTEIBHOCTH,
CBS3aHHBIMH C (PU3MKOW, U COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAHHBIMU Ha
JTOCTIKEHUAX (PU3HUECKON HAYKH.

Ha usyuenue ¢usmku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 kiacce — 102 vaca (3 yaca B Helelo).

[Ipennaraemsiii B mporpamMmMe 1o (U3HKE MEepPEUeHb JTa00pPaTOPHBIX padboT H
OMBITOB HOCUT PEKOMEHIATENIbHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS
7abopaTOpHBIX PAbOT W OMBITOB C YYETOM HWHAMBUAYAITBHBIX OCOOCHHOCTEH
oOydJarommxcs, CIHUCKa dKCIEPUMEHTANBHBIX 3aJaHWi, MpeajiaraeMbIX B paMKax
OCHOBHOT'O TOCYJJAPCTBEHHOT'0 3K3aMeHa 1o (Pu3uke.



COILEPKAHUE OBYYUEHUA
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Paznen 1. ®u3uka u e€ poib B NO3HAHUM OKPYKAKOLIET0 MHUPA.

®usuka — Hayka o npupoze. SIBnenus npupoapl. DU3NUYECKUE SBICHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢usnyeckux BenuuuH. Dusmyeckue
npuOopsbl. [lorpemnocts u3mMepennii. MexxayHapoiHas cucTeMa e€JIMHUIL.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKHM HU3Y4alOT TPUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ| MO3HAHUA: HAOJIOEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIIBUKEHUE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUINOTE3, 0OBICHEHHE
HabonaemMoro sBieHus. Onucanue GuU3NUecKuX SIBJICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHUYECKHE, TEIJIOBbIE, JJIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIE

SIBJICHUS.

2. ®uznueckue nMpuOOPHI U MPOIEAypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(GPOBBIM TPUOOPOM.

Jlabopamopnuie padomut u onvimot.

1. OmpeneneHue LEHbI AICHUS Kbl K3MEPUTEIHLHOTO Mprbdopa.
N3mepeHne paccTOSTHUM.

N3mepenue 06bE€Ma KUIKOCTU U TBEPAOTO Tea.
Ornpenenenue pa3MepoB MaJIbIX TEJL.
N3mepenune temieparypbl IMpU MOMOIIM KUJIKOCTHOIO TEPMOMETpA U
JNaTYrKa TEMIEPATypPHI.
6. IIpoBeneHue uccienoBaHus IO NPOBEPKE THIIOTE3bI: NAIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TEM OO0JbIle, YeM OOoJbIle BhICOTA
IycKa.

Pa3znea 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHH BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OTMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBkeHne dactull BemiectBa. CBs3b CKOPOCTH JIBDKEHHUSI YaCTHUI[ C
TeMriepatypoil. bpoyHoBckoe nBwkenme, auddys3usa. BzanmomelicTBue YacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEM M TBEPIBIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO ABUKEHUSI.

2. HaGmonenue nuddys3un.
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3. HaGmonenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM WU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophuie padbomot u onvimot.

1. OmeHka JUaMeTpa aTroMa METOJOM pPsIoB  (C  HUCIOJIb30BaHHEM

dotorpaduii).

2. OnpITHI 110 HAOIIOJIEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBUIKCHUS.

SBnenne wHepUUU. 3aKOH HMHEpUMU. B3auMojeicTBUE Ten Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBMXKEHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.

Cuna xak XapakTepuCTHKa B3auMojiecTBusi Ten. Cuia ynpyroctd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJIEHUE TIATOTEHUS U CUJIA
TsokecTd. Cuia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Coxenue
CWJI, HAPABJIECHHBIX MO OAHOM mpsimMoil. PaBHoxelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIpXKEHU U TPEHHE MOKOsS. TpeHue B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro JBUXKEHUS Tena.
N3mepenue ckopocTu MPSIMOJIUHEWHOTO IBUKEHUS.
HaGmronenue siBieHUsT HHEPIIUH.
Ha6monenne n3MeHeHUs1 CKOPOCTH TIPU B3aUMOJICHCTBHH TElL.
CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TE.
CrnoxeHue cuJil, HallpaBJI€HHBIX 110 OJJHOM MPSMOM.
./Iaﬁopamopubte pabomel u onvimol.
1. OmnpenesieHHEe CKOPOCTH PABHOMEPHOTO ABUKEHUA (LIAPUKA B KUIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).
2. OmpeneneHne cCpeaHEl CKOPOCTH CKONBKEHHS OpycKa WU IIapuKa TI0
HAKJIOHHOM IIJIOCKOCTH.
3. OmnpeneneHue MWIOTHOCTH TBEPIIOTO TeA.
4. OnpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTskeHus (Aedopmanui)
NPY>KUHBI OT IPUJIOKEHHON CUJIBI.
5. OnbITbl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHIIBI TPEHUSI CKOJIBKEHHUS OT
BECa TEJa U XapakTepa CONPUKACAOIIUXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHue TBEPABIX TeJl, dKHUAKOCTEH U ra3oB.

JaBnenue. CriocoObl YMEHBIIEHUSI U yBeIUYeHUs AaBieHus. [laBienue rasa.
3aBUCUMOCTh JaBJIEHUSI raza OT 00bEma, Temmeparypsl. llepemaua naBneHus
TBEPABIMHU TEJaMH, KUAKOCTAMU W razamu. 3akoH Ilackans. IIneBMaTmueckue
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MaIllUHbl. 3aBUCUMOCTb JABJIEHUS XUJKOCTH OT TriayOuHbl. ['mapocraTuueckuit
napanokc. Coobmiaromuecs cocyabl. ['uapaBinuecKkue MEXaHU3MBI.

AtMmocdepa 3emunn u atmMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3aymHON oOonouku 3emiu. Omnbit Toppuuennu. M3mepenune armocdepHOro
JaBlieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO TaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOro TABICHUSI.

JlelicTBUE )XUAKOCTH U Tra3a Ha NOIPYKEHHOE B HUX TeJo0. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

[Tepenava naBneHus KUJIKOCTHIO U Fa30M.

CooOwatoiuecs cocybl.

I'mppaBinueckuii npecc.

[IposiBnenue neicTBus aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIONICH CHJIBI OT 00BbEMa MOTPYKEHHOM YacTu
TeJla U TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBHITAJIKMBAIOIIICH CUJIBI BECY BEITECHEHHOM YKUJIKOCTH.

8. YcnoBue MaBaHUs TeJl: MJABaHUE WM MOTPYKEHHUE TeJl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS IIJIOTHOCTEMN TeNA U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa MOTpY>KEHHOM B
KUJKOCTh YaCTHU Tea.

2. OnpeneneHue  BBITAIKUBAIOLIEW CHIIBI, JEHCTBYIOIIENM Ha  TeEJo,
MOTPYKEHHOE B KUIKOCTh.

3. IIpoBepka HE3aBHCMMOCTH BBITAJIKUBAIOIIECH CHIIbI, IEHCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT Macchl Teja.

4. OmnpITBl, JEMOHCTPUPYIOIIUE 3aBHCUMOCTb BBITAJIKUBAIOLIEH CHIIBL,
NEHUCTBYIOIIEH Ha TeI0 B KHUIKOCTH, OT O0O0BEMA TMOTpYKEHHOW B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpeAeIICHUE €€ TPY30N0ABbEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. JDHEpPrusi.

Mexanndeckasi pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. llpuMeHeHWEe TpaBWIa pPaBHOBECHs] pblyara K OJIOKY.
«3onoroe mnpaBuino» MexaHuku. KIIJ[ mpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannyeckas dHepruss. KuHeTMdeckas H NOTEHUHAIbHAS JHEPTUSL.
[IpeBpalienre 0JTHOTO BUJIa MEXAaHUYECKOW IHEPTUM B IPYTrOM. 3aKOH COXpAHEHUSs
SHEPrUH B MEXaHUKE.

Jemoncmpauuu.
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1. Ilpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padomut u onvimot.

1. Ompenenenue padbOThl CUIIbI TPEHUS NPU PAaBHOMEPHOM JABM)KCHHH Tela
10 TOPU30HTAJIbHON ITOBEPXHOCTH.

2. HccnenoBanue yCloOBUI pPaBHOBECHS pblyara.

3. Hzmepenne KIIJ] HaKIOHHOW MIOCKOCTH.

4. M3ydeHue 3aKOHA COXPaHEHMS MEXAHUYECKON YHEPIUU.
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Pa3nen 6. TensioBble siBJIeHMS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONBITHI, MOJATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUH.

Mopgenu TBEPAOrO, >KUJIKOTO M Ta3000pa3HOTO COCTOSHHM BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TEI HAa OCHOBE IOJOKEHUW MOJICKYISIPHO--KUHETUYECKON TEOpUH.
CmaunBaHue U KanWUISIpHBIE sIBJICHUA. TemIoBOe pacCUIMpEHHE U CKaTHe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUYKCHUS
gactull. BHyTpeHnsss sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH SHEPrumu:
TeIJIonepeaya u COBEpIICHUE paboTHI. Bu bt TeIIoNepeadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, N3JTYYEHHUE.

KommaecTBo TemnoTel. YaenabHas TEIIOEMKOCTH BEIECTBa. TeImiooOMeH H
TEIJIOBOE paBHOBeCHE. YpaBHEHHE TemuioBoro Oamanca. I[lnaBneHue wu
OTBEpJICBAaHUE KPUCTANIMUYECKUX BEIICCTB. YACIbHAs TEIJIOTa IJIABJICHUS.
ITapooOpaszoBanne u konHjaeHcaiusa. Mcmapenue. Kumenue. YiaenpHas TeruioTa
napooOpa3oBaHus. 3aBHUCUMOCTb TEeMIIEpaTypbl KHIIGHHS OT aTrMoc(epHOro
JIaBJICHHS.

BnaxuocTs Bo3myxa.

DHeprus TOIIMBa. Y elbHas TEIJIOTa CrOpaHHUs.

[Tpunnuner paboter TeroBbix nBuratenedt KIIJ[ TtemmoBoro aBuratens.
TeroBbIe IBUTaTENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHECHUS U MPEBPAICHUS SHEPTUM B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. HabmroneHnue 6pOyHOBCKOTO ABHIKCHHS.

Ha6monenne nuddysun.

HabGmonenne siBJCHUN CMaYMBaHUS M KalTWJUIIPHBIX SBICHUH.
Hab6moneHne TermioBoro pacmpeHus TEl.

N3MeHenre naBieHMs rasa Mpu M3MEHEHUH 00bEéMa M HArpeBaHUHU WU
OXJIAXKICHUU.

[IpaBuita u3mMepeHust TeMIepaTypshl.

7. Bunapl Temonepenayu.
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8. OxJakJIeHHe MPHU COBEPLIEHUHU PAOOTHI.

9. HarpeBaHnue npu coBepiieHUU paOOThl BHEIITHUMU CHJIAMH.

10. CpaBHEHHME TEIUIOEMKOCTEN Pa3JIMYHBIX BELIECTB.

11. HabGmroneHue KumneHusl.

12. HabmroieHue mocTosTHCTBA TEMIIEpaTyphl MPU MJIABJICHUH.

13. Mozenu TeIIOBbIX JBUTATEIIEH.

Jlabopamophuie padbomot u onvimot.

1. OnbITHI IO OOHAPYKEHUIO ICHUCTBUS CHJI MOJICKYJISIPHOTO MPUTSIKECHHUS.

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OneITel IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, XKUIKOCTEH U

TBEPIBIX TEJL.

4. OmpejnerneHue JaBlIeHUs BO3yXa B OaJUIOHE HITTPUIIA.

5. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJIICHUS BO3JyXa OT €ro

00bEMa M HArPEeBaHUS WIN OXJIAXKICHUS.

6. IlpoBepka rumoresnl JMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJOUKA KUIAKOCTH

B TEPMOMETPUYECKONU TPYOKE OT TEMIIEPATYPHI.
7. HaGmonenue wuW3MEHEHUsT BHYTPEHHEW OHEPruM Tejla B pe3yJbTare
TEeIIoTnepe1aun U pabOThl BHEIITHUX CHIL.

8. HccnenoBanue sBICHHUS TEIUIOOOMEHA IMPU CMEIIMBAHUM XOJIOAHOW U

ropsiueu BOJIBI.

9. OnpexneneHue KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOIO BOJOM  IpHU

TEIUI0O0OMEHE C HArPEThIM METAJUTMUECKUM IIUIHHIPOM.

10. OnpeneneHre yaeabHON TEMI0EMKOCTH BEIIECTBA.

11. MccnenoBanue mpoliiecca UCIapeHus.

12. OnpenesieHre OTHOCUTEIBHOU BIIAXKHOCTH BO3yXa.

13. OnpenesieHre yaeabHON TEII0THI IJIABJICHHUS JIbJA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

OnexkTpuzanus Tel. JIBa poaa 3JIEKTpUUECKUX 3apsiaoB. BzaummojeicTBue
3apsbKeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUSA MEXLY TeIaMu).

Onektpuueckoe mnone. Hanpsok€HHOCTh 3iekTpudeckoro mnods. IlpuHiun
CYNEpPHO3ULUHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3aps/ioB. DJIEMEHTApPHBIN AIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpoBOOHUKM ¥  AWDIIEKTPUKH. 3aKOH  COXPaHEHUS
AJEKTPUYECKOT0 3apsaa.

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
HNcTouHMKM TOCTOSHHOTO TOKa. JIeMCTBHUS DIEKTPUYECKOTO TOKa (TEIIoBoOe,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KUJKOCTAX U razax.

Onektpuueckas 1enb. Cuna  Toka.  DIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBiieHHE MPOBOJHHMKA. Y IEIBHOE CONPOTHUBICHUE BeIIeCTBa. 3akoH Oma



s yyactka uenu. [locinemoBaTenbHOE W MapajuieNIbHOE — COCIUHEHUE
MIPOBOJHUKOB.

PaGora u MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKkTpuYecKue enu U NOTPEeOUTENH NEKTpUIecKoi sHepruu B O0biTy. KopoTkoe
3aMbIKaHHE.

IlocTtossHHBIE  MarHuTel.  B3amMopencTBHE€  NOCTOSHHBIX ~ MarHUTOB.
MarxauTtHoe 1ojie. MarautHoe nojie 3eMjd M €ro 3HaueHHE JJIs )KU3HHM Ha 3eMIie.
OmbiT  Opcrena. MarHuTHoe TOj€  JJIEKTpUUecKoro Toka. [lpumeHenue
3JIEKTPOMArHUTOB B TEXHUKE. [[efiCTBHE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENIb TMOCTOSIHHOIO TOKa. lCNONb30BaHUE 3JIJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBneHue snekTpomMarHuTHONM MHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0Obl MOJTyYEHUSI AIEKTPUUECKOU SHEPIUHU.
DNEeKTPOCTAHIIMU Ha BO30OHOBIIIEMBIX HCTOYHHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Ted.
JIBa pojia 3JIEKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
YCTpPOMCTBO U IEMCTBUE JIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAST MHTYKIIUA.
3aKOH COXpaHEHUS JICKTPUUECKUX 3apsI0B.
[IpoBOAHUKH U TUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
M CTOYHMKH TOCTOSTHHOTO TOKA.
JIencTBUs 3JIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUIKOCTH.
. I'a30BbIi1 pa3ps.
. I3mepenune cuiibl Toka aMIepMETPOM.
. I3mepenne 35IeKTpruIeCcKOro HaMpsiKEHUsI BOJIbTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUM.
. B3auMoielicTBre OCTOSIHHBIX MarHUTOB.
. MopaenrpoBaHre€ HEBO3MOKHOCTH Pa3/ICJICHUS TTOJIHOCOB MAarHMUTA.
. MoaenupoBaHHe€ MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
. OnwIT Dpcrena.
. MarauTHoOe noJjie Toka. DJIeKTPOMAarHuT.
. JIeicTBME€ MarHUTHOIO IMOJISI Ha MPOBOJHUK C TOKOM.
. DNEKTPOJBUTATEb MMOCTOSHHOTO TOKA.
. UccnenoBanue siBIeHUS 3JIEKTPOMAarHUTHOW WHIYKIIHH.
. OnbiTel @apanes.
. 3aBUCHMOCTh HAIlpaBJICHUS WHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.
. DJEKTPOreHepaTop MOCTOSTHHOTO TOKA.

© oo N O~ wWDdh R
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Jlabopamopnuie padomut u onvimol.

1. OnpITel 1O HAONIOACHUIO DJJCKTPU3ALUM TeNl UWHAYKUUEHW U Mpu
COMPUKOCHOBEHHH.

2. HccnenoBanue MAEMCTBUA DJIEKTPUYECKOTO TMOJs HA MPOBOAHUKH U
JTUDJICKTPUKH.

3. COopka u npoBepka pabOThl AAEKTPUUECKOU IIEeMU MTOCTOSTHHOTO TOKA.

4. V3mepeHue U peryIupoBaHUE CUIIbI TOKA.

5. M3mMmepeHue u peryiupoBaHue HaMPsHKCHUS.

6. MccnegoBaHue 3aBUCHMOCTH CHJIBI TOKA, UAYLIETO 4Yepe3 Pe3ucTop, oT
COMPOTHUBJICHUS PE3UCTOPA U HAMPSDKEHUS HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTD AIIEKTPUUYECKOTO
COMPOTHUBJICHUS] TPOBOJHMKA OT €ro JJIMHBI, IUIONIAAU TOMEPEUHOTO
CEUYEHHs U MaTepuaa.

8. IlpoBepka mpaBWia CIIOXKEHUSI HAMNPSHKECHUW TIPH  TMOCIEI0BATEILHOM
COCIMHEHUHU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia sl CUJIBI TOKAa TPH TApauIeIbHOM COCIMHEHUU
PE3UCTOPOB.

10. Omnpezenenne paboThI IEKTPUUYECKOTO TOKA, UIYIIEr0 YEPE3 PE3UCTOP.

11. OnpenesieHHe MOIIHOCTA JJEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucTope.

12. MccnenoBanue 3aBUCHUMOCTH CWJIbI TOKA, MAYIIETO Y€pe3 JaMIIOYKY, OT
HaIpSKEHUS Ha HEH.

13. Onpenenenue KII] narpeBarens.

14. VccrnenoBaHne MarHUTHOT'O B3aUMOJIEUCTBUS MOCTOSIHHBIX MArHUTOB.

15. I3yyeHue MarHuTHOrO TMOJs IOCTOSSHHBIX MAarHUTOB IMpU  HUX
00BEIMHEHUU U Pa3/ICIICHUN.

16. MccienoBanue AEHUCTBUS SJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17. OOBITBl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI  B3aUMOJIECHCTBHS
KaTyIIKH C TOKOM W MarHuTa OT CWIbl TOKa W HAlpaBi€HUS TOKa B
KaTyIIKE.

18. MI3yuyeHue AeiCcTBHUSI MArHUTHOTO MOJISl HAa MPOBOJAHUK C TOKOM.

19. KoHcTpynpoBanue u u3y4eHue padoThl JJICKTPOABUTATEIIS.

20. 3mepenne KII/] anexkTpoaBuraTeabHON YyCTAaHOBKHU.

21. OnpITBl MO UCCIEAOBAHUIO SBJICHUS JJIEKTPOMATHUTHOM WHIYKIIMU:
UCCJIEJIOBAaHNE W3MEHEHUW 3HAYCHUS] U HaNpaBiI€HUS HWHAYKIUOHHOIO
TOKA.

9 KUIIACC

Pasznen 8. Mexannueckue siBJIeHUA.
Mexanndeckoe JABMKeHHME. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBMKEHHS. PaBHOMEpHOE NPSAMOJMHEHHOE
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nBrxeHne. HepaBHOMepHOEe mpsmosinHetHOe nBHkeHHe. CpenHsas 1 MTHOBEHHAs
CKOpOCTH TeJIa IIPU HEPABHOMEPHOM JIBMIKECHUU.

VYckopenune. PaBHOyckopeHHOe mpsiMoiuHelHoe JBukeHue. CB0oOOIHOE
nagenue. OnwITel ['anuies.

PaBHOMepHOE ABMkKEHHE N0 OKpY>KHOCTH. Ilepron m yactora oOpaiieHus.
JluneriHas u yriioBas CKOpocTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepseiit 3axkoH Herotona. Bropont 3axkoH HeroroHa. Tperuit 3akoH HproTroHa.
[IpyHIMII CyNepno3uLIUKU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CUJIa TPEHUS CKOJIbKEHUS, CUjla
TPEHUS MOKOS, IPYTUe BUIbI TPEHHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOIO
nageHus. J[Bmkenue mianer BOokpyr Connua. IlepBas kocmudeckass CKOpPOCTb.
HesecomocTts u neperpys3ku.

PaBHOBecue marepuaibHOM TOYKU. AOCOMIOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpalieHuss. MOMEHT cuiibl. LIeHTp TsKeCTH.

Nmnynbec Tena. M3meHenune ummynbca. UMnynbe cuibl. 3aKOH COXpaHEHUs
uMIyJibca. PeakTuBHOE JBUKEHHUE.

Mexanudeckass pabora W MONIHOCTb. PaboTa cui TsHKECTH, YNPYTrOCTH,
tpenusi. CBsi3b dHEPruu U padbothl. [loTeHIManbHAas SHEPTUs Tena, MOJIHIATOr0 Hajl
IIOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast s3Heprus c:xaTou npyxkuHbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKON 3HEPrUH. 3aKOH COXPAHEHUS MEXaHUYECKOU
JHEPIUHU.

Jemoncmpayuu.
1. HabnrogeHne MexaHMUYECKOTO JBUIKEHUS TeJIa OTHOCHUTEIbHO PAa3HBIX Tell
OTCYETA.

2. CpaBHeHHMe TyTed W TpaeKTOpHUIl ABMIKEHHUS OJHOIO M TOTrO K€ TeJa

OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

HN3mepeHne CKOpOCTH U YCKOPEHHUS MPSIMOJIMHENHOTO JIBUKECHUS.

HccnenoBanne npu3HaKoOB PaBHOYCKOPEHHOTO JBHKCHUS.

HaGmronenne nBr>xeHus Teia o OKPY>KHOCTH.

HabGmronenrne MexaHn4eCKuX SIBICHUM, TPOUCXOSIINX B CUCTEME OTCUETa

«Tenexka» mnpu €€ pPaBHOMEPHOM UM  YCKOPEHHOM JIBM)KCHUU

OTHOCUTEIHHO KaOMHEeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHUS Tejla OT MaccChl Tella U JEUCTBYIONICH Ha HEro
CUJIBI.

8. HaOmromenue paBeHCTBA CHIT TPU B3aUMOJICHCTBHH TEII.

9. M3meHeHue Beca Tejia PU YCKOPEHHOM JBH)KCHUMU.

10. Ilepenaya nmnynbsca npyu B3aUMOJECUCTBUU TEI.

11. [IpeoOpa3zoBaHUs SHEPTHH MPU B3aUMOJICHUCTBHUH TEII.

12. CoxpaHEHHME UMITYJIbCA TP HEYIIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHHe UMITyJIbca IPU a0COIIOTHO YIIPYTOM B3aMMOICUCTBUHU.

o 0k~ w
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14. HabGmoneHue peakTUBHOTO JBUXKEHHUS.

15. CoxpaHeHHE MEXaHUYECKOW SHEPTUU MPU CBOOOTHOM MaICHUHU.

16. CoxpaHeHHEe MEXaHWYECKOU PHEPTUU MPU JIBUKEHUU TeJia MO JeHCTBHEM
PY>KUHBL.

Jlabopamopnuie padbomot u onvimot.

1. KoHcTpyupoBaHue TpakTa sl pa3roHa U JaIbHEHIIEr0 paBHOMEPHOIO
JBIDKCHUSI IIAPUKA WU TEJICKKHU.

2. OmnpeneneHue CpelHEN CKOPOCTH CKOJBXKEHUsI OpycKa WM JIBHKCHUS
IapuKa 1o HaKJIOHHOM MJIOCKOCTH.

3. OmnpeneneHue YCKOpPEHHUsI Tejla NPU PABHOYCKOPEHHOM JABWKEHUU IO
HAKJIOHHOM TIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHHM IMPU PABHOYCKOPEHHOM
NBIDKCHUH 0€3 HayaJdbHOW CKOPOCTH.

5. IlpoBepka THMNOTE3bl: €CIM TPU PABHOYCKOPEHHOM [IBIJKCHUU 0€3
HAYaJIbHOM CKOPOCTH TYTH OTHOCSITCS KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

6. MccnemoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKCHUS OT CHIIBI
HOPMAaJIbHOT'O JaBJICHUSI.

7. Omnpenenennie k03P puIMeHTa TPeHUs CKOJIbKEHUSI.

8. OmnpeneneHune KECTKOCTU MPYKUHBI.

9. Ompenenenuie pabOThl CHIBI TPEHUS MPU PABHOMEPHOM JBIIKEHUU Teja
10 TOPU30HTAJIbHON MTOBEPXHOCTH.

10. OmpezienieHe  pabOTBHl  CUJIBI  YIIPYTOCTH TMpU  TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETIOJIBIKHOTO Y TTOJIBHYKHOTO OJIOKOB.

11. I3y4yeHue 3aKkoHa COXPAHEHUS YSHEPTHUH.

Pa3znen 9. Mexanu4veckue KoJ1e0aHUS U BOJIHBI.

Konebarensnoe neuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUIi: TIEpUOI,
4acToTa, aMIUINTyAa. MareMaTtuyeckuil U NpYyKUHHBIM MasTHUKU. [IpeBpaiienue
SHEPTUU TIPH KOJIEOATEITHHOM JIBUYKEHUU.

3aryxaromue  koneOanus.  BolHyknennele — koieOanums.  Pe3oHanc.
Mexannyeckue BoJIHBL. CBOWMCTBa MeXaHMYeCcKUX BOJH. IIpomonbHble W
nonepevyHble BOJIHBL. JlMMHA BOMHBI M CKOPOCTh €€ pacHpoCTPaHEHHS.
MexaHnuecKkue BOJHBI B TBEPAOM Telle, CECMUYECKHE BOJIHBI.

3Byk. ['poMKOCTh 3Byka u BbicoTa TOHA. OTpaxkeHue 3Byka. MHPpa3Byk u
YIBTPa3BYK.

Jemoncmpauuu.
1. HaOmromenune koisie0aHuWii Ten 104 AEHCTBUEM CHIIBI TSKECTA W CHIIBI
YIPYTOCTH.

2. HaGmionenue xoneOaHuii rpy3a Ha HUTH U HA TIPY)KUHE.
3. HaOmronenue BHIHYKICHHBIX KOJIEOAHUN U pe30HAHCA.
4. PacmpocTtpaHeHue POAOJIbHBIX M OTIEPEYHBIX BOIH (HA MOJICIIN).
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5. HaOmtoneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
6. AKYCTUYECKHI PE30OHAHC.
Jlabopamophuie padbomot u onvimot.
1. OmpegeneHue 4YacToThl M Iepuojaa KojieOaHWil MaTeMaTUYecKOro
MasTHUKA.
2. OmpeneneHue 4acTOThl U EpHOJa KoueOaHU MPYKMHHOTO MAsITHUKA.
3. HccnepgoBanue 3aBUCHUMOCTH MEpPHOJIa KOJIEOAHUM MOABENIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.
4. VlccnenoBaHue 3aBUCMMOCTH MEpHOJIa KoJieOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHUCHUMOCTH MEpHOJa KojeOaHWil rpy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl rpys3a.
6. OmbITBl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTb  TepHoja  KoJeOaHMid
NPY>KUHHOTO MassTHHKA OT MacChl Ipy3a M )XKECTKOCTHU MPY>KUHBI.
7. M3mepeHue ycKopeHusi CBOOOITHOTO MaCHUSI.
Paszpnen 10. DiieKTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DONeKTpOMarHuTHOe  Tojie.  DJeKTpoMarHuTHele  BosHbl.  CBoMcTBa
ANEKTpOMarHuTHeIX BOdH. [llkama snexkTpoMarHUTHBIX BOJH. Vcmonmb3oBanwue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.
DOneKkTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BoaHOBBIE CBOMCTBA
CBETA.
Jemoncmpayuu.
1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BonHOBBIE CBOKCTBA CBETA.
Jlabopamopnuie padbomut u onvimeot.
1. W3yuenue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIe AABJICHHUS.
JlyueBas MOJEJIb CBeETA. Hcrounuku CBeETa. [IpssmonuHeriHOE

pactpocTtpanenue cBera. 3atmenusa Connua u Jlynsl. Otpaxenue ceera. [Inockoe
3epKano. 3aKOH OTpaKeHUs CBETA.

[Ipenomiienne cBera. 3akoH mpenomieHusi cBera. [lonHoe BHyTpeHHee
oTpaxkeHHe cBeTa. Vcnonb3oBaHWE MOJHOTO BHYTPEHHETO OTPAXKEHHS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xonp nayueid B gaumH3e. OnTuueckas cucrteMma (Qoroamnmapara,
MHKpOCKONa M Tejeckoma. ['1a3 kak onTuyeckas cucTeMa. biaum3opykocTs u
JaTbHO30PKOCTb.

Paznoxenne Oenoro cBera B crnekrp. OmnbiTel HetoToHa. CroxeHue
CIEKTPaJIbHBIX IIBETOB. J(rcnepcus cBeTa.

Jemoncmpauuu.

1. IIpsMonnHENHOE PacCIpPOCTPAHEHNUE CBETA.
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OtpaxeHue cpera.

[Tonyuenne n300pakeHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
IIpenomnenue caera.

Onruyeckuii CBETOBOJ.

Xon nydelt B coOuparoiieit JnH3e.

XoJ JIydeu B pacCEeUBarOLIEN JIMH3E.

[TonyueHnne n300pa>keHHU C TOMOIIBIO JTUH3.

. Hpunnun neictBus poroanmapara, MUKPOCKOTIA U TEIECKOIIA.

10. Mopenp riasa.

11. PaznoxxeHue 6e10ro cBeTa B CIEKTP.

12. Tlomydyenue 6eoro cBeTa Mpu CIOKEHUHU CBETa PAa3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPa)KEHUs CBETOBOTO Jydya OT yrjia

naJICHUsI.
2. M3yyenue xapakTepUCTUK W300paKEHUS MPEIMETa B TUIOCKOM 3€pKaie.
3. HccnenoBanue 3aBUCMMOCTH yrila MPEJIOMJICHUSI CBETOBOIO Jiy4ya OT yrja
NaJICHUs] Ha TPAHUIIE «BO3AYX—CTEKIIO».

4. Tlomyuyenue n300pa)KeHUI C TOMOIIBIO COOMpPAIOIIEH JTUH3HI.

5. Ompenenenre POKYCHOTO PAaCCTOSIHUS M ONTUYECKON CHIIBI coOMparomen
JUH3BI.

6. OTBITHI 110 PA3NOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnbITBl IO BOCHPUATHIO IIBETa MPEAMETOB NpPHU UX HAOJIIOJIEHUU uepe3
[[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBanToBbI€ sIBJICHHS.

Onwitel Pe3epdopna u mianerapras mojens aroma. Moxenbs atoma bopa.
Hcnyckanue u nornoiieHue ceeta atomoM. KBaHThl. JIMHEHYaThie CIIEKTPBHI.

PanunoaktuBHOCTE. Anbda-, 6eTa- u raMmma-usnydeHus. CTpoeHue aTOMHOTO
sapa. Hykionnas wmozens aromHoro sapa. M3ortomsl. PamnoakTuBHBIE
npespaiienusd. llepuon nmonypacnaga aTOMHBIX SIAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAaCCOBOTO YHCEl.
DOHeprusi CBsi3M aToMHBIX sifep. CBsA3b Macchl M 3Hepruu. Peakuun cuHTE3a U
nenenus saaep. Ucrounuku sueprun CoJiHLIa U 3BE3].

Snepnas sHepreruka. JIeMCTBUA paAMOAKTUBHBIX H3JIYYCHUW Ha KUBBIE
OpraHu3MBl.

Jemoncmpauuu.

CrexTpbl U31y4YEeHUS U TMOTJIOMICHUSI.

CnexTpsl pa3IHYHbIX Ta30B.

CnekTp BogoOpoOa.

HaGmronenne TpekoB B kamepe Buibcona.

Pabora cuéTurika MOHU3UPYIOUIUX U3TYYCHUH.

PerucTtpanusa uznmyyeHus: IpupoOAHbIX MUHEPAIOB U TPOJTYKTOB.

© © N UA LN
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Jlabopamopnuie padomut u onvimol.

1. HaGnropeHue CIIOMIHBIX M IMHEWYATHIX CIEKTPOB U3TyUEHUS.

2. HccnepoBaHue TpEKOB: HM3MEPEHHE SHEPTUU YACTHUIBI MO TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paauoakTUBHOIO (poHa.

IHoBTOpHUTEIBLHO-00001IAO M MOAYIb.

[ToBTOpUTENHEHO--0000IIAOIINI MOAYJIb IPEIHA3HAUEH IJI1 CUCTEMAaTU3alH
U 0000IIeHHs]  NPEIMETHOTO  COJAEpX aHUS U ONbITa  JIEATEIbHOCTH,
OpUOOPETEHHOTO MPU U3YUYEHUHU BCEro Kypca (PU3MKH, a TaKxkKe JJIs MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o (¢u3uke s o0yyaroumxcs,
BbIOpABIINX 3TOT yYEOHBIN MPEAMET.

[Ipu u3ydyeHHn AAHHOTO MOJIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUbI
JESTEIBHOCTH, HA OCHOBE KOTOPBIX 00ECIEeYUBACTCS JTOCTH)KEHHE MPEIMETHBIX U
METanpelIMETHBIX  IUJIAaHUPYEMBIX  Pe3yJlbTaToB  OOydeHus, (popMuUpyercs
€CTEeCTBEHHOHAYYHasi TPAMOTHOCTh: OCBOCHHE HAayYHBIX METOJOB MCCIEIOBaHUS
ABJICHUA TPUPOABI M TEXHUKH, OBIAJCHUE YMEHUSMU OOBACHATH (HU3NUECKUE
ABJICHUS, TIPUMEHSS TIOJIyYEHHbIE 3HAHUWS, pellaTh 3a7adyd, B TOM YHCIIe
KayeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIIMNIUATBHO ACSATENBHOCTHBIN XapakTep JaHHOTO pasjeia peanu3yeTcs
32 CY€T TOTO, YTO OOy4alomuecs BBITIOJHAIOT 3aJaHusi, B KOTOPBIX WM
npeagaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHMM pacloO3HaBaTh W HAYYHO OOBSICHATH
duznueckue sIBICHHS B OKPYXKAIOIEH TPUPOJIE U TTOBCEIHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIIEIOBAHMS (DU3NUECKUX SBICHUIM, B TOM
quclie ISl IPOBEPKU TUIIOTE3 U MOJTYyUYEHUs TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HauOOJIiee BAXKHBIX JOCTHXKEHHUH COBPEMEHHBIX
TEXHOJIOTUH, HaIPUMEP, TPAKTUIECKOTO MCIIOJIb30BAHUS PA3TUYHBIX NCTOYHUKOB
HHEPTUU HA OCHOBE 3aKOHA MPEBPAIEHUS U COXPAHEHUS BCEX U3BECTHBIX BHUJIOB
SHEPrUu.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

N3yuenue ¢pu3MKu HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpaBIEHO
Ha JIOCTH>KEHHE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
PE3YIABTATOB.

B pesynbraTe usydenus pu3nkyu Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YacCTH:
1) naTpHMOTHYECKOr0 BOCIUTAHUS:
[] mposiBieHue MHTEpeca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
(du3nuecKon HayKu;
[] IEHHOCTHOE OTHOIIIEHUE K TOCTHXKEHUSIM POCCUNUCKUX YUEHBIX--(PUZUKOB;
2) rpa:kKIaHCKOr0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:
[] TOTOBHOCTb K aKTMBHOMY YYacTHIO B OOCYXJI€HHM OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TPOOJEM, CBSI3aHHBIX C MPAKTHUYCCKUM MPUMEHEHUEM JOCTH)KCHUUN
buzuky;
[J oco3HaHHME Ba)XHOCTU MOPAIBHO--3TUYECKUX NPUHIUIIOB B JESITEIBHOCTH
YYEHOTO;
3) 3¢TeTHYECKOr0 BOCIIMTAHUS:
[] BOCHpHUSITHE SCTETHMYECKHX KauyecTB (PU3NYECKON HayKH: €€ TapMOHHYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:
[} oco3HaHue IEHHOCTH (PU3UYECKON HAyKH KaK MOIIHOT'O MHCTPYMEHTA TTO3HAHUS
MHpPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAKHEUIIIEH COCTABIISIIOIIEN KYJIbTYPHI;
[] pa3BuTHEe Hay4dHOH JIO003HATENBHOCTH, HWHTEpPeca K HCCIEAOBATEIbCKON
NEeATEIbHOCTH;
5) popmupoBanusi KyJbTYPbI 310POBbSi 1 IMOLUMOHAJIBHOI0 0JIATONOJYYHSI:
[l oco3HaHue uEeHHOCTH Oe3omacHOro oOpa3a KH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAaXXKHOCTU TMpaBWi OE30MacHOrO IOBEJIEHUS Ha
TPaHCIIOPTE, Ha JO0porax, € D3JEKTPUYECKUM M TEIJIOBBIM OOOPYIOBAHHEM B
JOMAITHUX YCIIOBUSIX;
[} cpopmMupoBaHHOCTH HaBbIKA pehIECKCUH, PU3HAHUE CBOETO MPaBa Ha OMIMOKY U
TAKOr0 K€ MpaBa y IPyroro 4eaoBeKa;
6) TPy10BOr0 BOCIIMTAHMS
[] aKTHMBHOE ydYacTM€ B pELICHUHM NPAKTUYECKUX 3ahady (B paMKax CEMbH,
o0Opa3oBaTeIbHOW OpraHM3aIly, TOPOja, Kpas) TEXHOJIOTHYECKON M COIMAaIbHOU
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCIIEC ¥ PU3NUECKUX 3HAHUIA;
[} UHTEpeC K MPAKTUIECKOMY H3yUEHUIO MPOdeCcChid, CBI3aHHBIX C (U3UKOH;
7) 3K0JOrun4eCKOro BOCIIMTAHMS :
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[] opueHTanMs Ha NpUMEHEHUWE (PU3NYECKUX 3HAHUM JJid peleHus 3aaad B
0o0JaCTH OKpy’Karollell cpeabl, IUIAHUPOBAaHUS TOCTYNKOB U OLEHKH UX
BO3MOXHBIX ITOCIIEACTBUHN JUJIs1 OKPY’KAIOLEN CPEbI;

[] oco3HaHue TJIOOAIBHOIO XapakTepa 3KOJIOTMYECKUX MpoOieM M MmyTed Hux
peLIeHu;

8) amanTanMm K HM3MEHAIOIMMCH YCJOBUSM COLHAJIBHOW W NPHPOAHOH
cpeabl:

[} noTpeOHOCTh BO B3aMMOJIEUCTBUH MIPH BHIOJHEHUU HCCIIEIOBAHUN U MPOEKTOB
(¢u3nueckoi HanpaBIEHHOCTH, OTKPBHITOCTh ONMbBITY U 3HAHUSAM JPYTHX;

(] noBbIIIEHHE YPOBHS CBOEM KOMIIETEHTHOCTM 4epe3 IPAKTUYECKYIO
NEATEIbHOCTD;

[} morpebHOCTh B ()OPMHPOBAHMU HOBBIX 3HAHUH, B TOM 4Hcie (HOPMYIUPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTaX U SBJICHUAX;

[} oco3nanue nedunUTOB COOCTBEHHBIX 3HAHWW U KOMIIETEHTHOCTEH B 00JacTU
buzuky;

[} nmmaHupOBaHUE CBOETO Pa3BUTHUS B MPUOOPETEHUU HOBBIX (PM3MUECKUX 3HAHUH;
[] cTpemiieHHe aHAIU3UPOBATH U BBISBISATH B3aMMOCBSI3U NPUPOABI, OOLIECTBA U
HSKOHOMMKH, B TOM YUCJIE C UCTIOJIB30BaHHEM (QU3HUECKUX 3HAHUIA;

[] oOmeHKa CBOMX JOEUCTBUHM ¢ YYETOM BIMSAHUA Ha OKPYXKalOIIYIO Cpeny,
BO3MO’KHBIX ITI00AIBHBIX ITOCIIECTBUI.

METAIPEJMETHBIE PE3YJIBTATbBI

B pesynbraTe OCBOCHHs MporpamMmbl Mo (H3UKEe Ha YPOBHE OCHOBHOTO
obmrero o6pa3oBanus y o0ydaromierocst Oyayt chopMUpOBaHbEI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIOIIHE T03HABATEIbHBIC YHUBEPCABHBIC YIeOHBIC TCHCTBUS,
KOMMYHUKATHBHBIE  YHHBEpPCaJbHBIC  y4eOHBIC  JICHCTBUS, PETYJIATHBHEIC
YHHUBEpCAIbHBIC YICOHBIC IEHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble JJornuecKkue 1eicTBUA:

. BBISIBIIATE M XapaKTePH30BaTh CYIICCTBCHHBIC INPU3HAKH OOBEKTOB
(ssBEHUN );

. yCTaHABJIMBaTh CYIIECTBEHHBIM MPU3HAK KIacCHU(HUKAIIMKA, OCHOBAHHS
JJ1s 000OIIEHUSI M CPAaBHEHUS,

. BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS B PACCMATPUBACMBIX
dakTax, TaHHBIX U HAOMFOACHUSAX, OTHOCIIITUXCS K (PU3HMICSCKUM SIBICHUSM;

. BBISIBIIATh ~ NPUYUHHO--CJCJACTBCHHBIC  CBS3M  TIPU  H3YYCHHUH

(1)PI3H‘-I€CKI/IX SIBICHUM U nponeccoB, ACIaTb BbIBOABI C HCIIOJb30BAHUCM
ACAYKTUBHBIX W HHIAYKTHBHBIX YMOSaKqueHHﬁ, BbIABHUI'aTb THIIOTE3BI O
B3aHMMOCBA34X (1)I/IBI/II-ICCKI/IX BCJINYHH,
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. CaMOCTOSATEILHO BBIOMPATH CIOCOO pelleHuss y4yeOHOU (hU3MUECKOit
3a7ayu  (CpaBHEHHME HECKOJBbKHMX BapHaHTOB pEIICHMs, BbIOOp Haumbosee
MOJAXOJIAIEr0 ¢ YUETOM CaMOCTOATEIBHO BbIIEJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciieoBaTeibcKue 1eHCTBUA:

. UCIIOJIb30BAaTh  BOMPOCHl KaK HCCIENOBATEIbCKUM HHCTPYMEHT
MO3HAHMS,
. MPOBOAUTH IO CAMOCTOSITEIBHO COCTaBJIE€HHOMY IUIAHY OIIBIT,

HECJIOKHBIA (DU3UYECKUIM IKCIIEPUMEHT, HEOObIIOE UCCIe0BaHNE (HU3UIECKOTO
SIBJICHUS;

. OIICHMBAaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh WH(MOPMAIIUIO,
MOJIYYEHHYIO B X0J1€ UCCIEAOBAHUS I SKCIIEPUMEHTA;

. CaMOCTOSITeIbHO  (popMyUpoOBaTh OOOOIIEHUST ¥  BBIBOALI  TIO
pe3ynbTaTaM NpoBeAEHHOTO HAOIIOICHNUS, OTIbITA, UCCIEIOBAHMUS;

. IIPOTHO3UPOBATH BO3MOXKHOE JajbHEWIee pa3BUTHE (PU3MUESCKUX
MPOIIECCOB, a TaKXKE BBIJIBUTATh MPEANOJIOKEHHS 00 WX pa3BUTUHU B HOBBIX
YCJIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

. NPUMEHATh PAa3JIMYHBIC METOJbl, WHCTPYMEHTBI W 3alpoChl TIPH
noucke v oTOOpe MH(POpPMALMU WIH JAHHBIX C YYETOM MPEAIOKEHHOU yueOHOM
buznueckoi 3anayu;

. aHAJIM3UPOBATb, CUCTEMaTU3UPOBATh u UHTEPIPETUPOBATD
UHGOPMAIINIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;
. CaMOCTOATENIFHO BBIOMPATh ONTUMAJIBHYIO (OPMY TMpEACTaBICHUS

MHPOpPMAIIMK W WJUTIOCTPUPOBATH pPEIIaeMble 3aadll HECIIOKHBIMH CXEMaMH,
ayuarpaMMaMu, HTHOW rpaduKoi U ©X KOMOMHAIIUSMHU.
KoMMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

. B Xome oOOCyXjaeHHss ydyeOHOro  Marepuajna, pe3yJbTaToB
71a00paTOPHBIX PabOT U MPOEKTOB 3a7aBaTh BOIMPOCHI MO CYIIECTBY 00CYX)IaeMoi
TEMBbl W BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha pEIICHUE 3a7a4d W TOJJEpKaAHUE
0y1aroke1aTeIbHOCTH OOIIEHUS;

. COMNOCTABJISITh CBOU CYXKJEHHUSI C CYXKICHHSIMU JIPYTUX YYaCTHUKOB
yasnora, 0OHapyKUBaTh Pa3IUyUE U CXOJICTBO MO3ULIUIA;

. BBIPQXXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

. nyOJIMYHO TPENCTABISATh PE3yJIbTAThl BBITTOJHEHHOTO (HU3HYECKOTO
omnbITa (AKCHEPUMEHTA, UCCIIEIOBAHMUS, IIPOEKTA);

. NOHMMATh W  HCIOJIb30BaTh NPEUMYIIECTBA KOMaHIHOW U
WHIUBUIYaTbHON paOOTHI TP pEIIEHUH KOHKPETHON (hM3UUECKON MPOOIEMBI,

. OpUHUMATh 1€JId COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH

JNEUCTBUS TO €€ JMOCTHKEHUIO: pacIpelesiaTh POJIM, OOCYXJaTh MPOILECCHl U
pe3yJbTaThl COBMECTHOM pab0Thl, 0000111aTh MHEHHUSI HECKOJIBKUX JIIOJICH;
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. BBITMIOJHATH CBOIO YaCTh PpabOThI, JOCTUTasi KAYECTBEHHOT'O PE3yNbTaTa
II0 CBOEMY HAIpaBJICHUIO U KOOPAWHMPYS CBOM IEUCTBUSA C APYTMMH YICHAMU
KOMAaH/IbL;

. OLICHMBATh KaYECTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJECHCTBUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIC JCHCTBUS

Camoopranusanus:

. BBISIBIIATH MPOOJIEMbI B KU3HEHHBIX M YYEOHBIX CHUTYyaIusiX,
TPEOYIOIIUX JIJIsl pelieHus PU3NUECKUX 3HAHUM;

. OPUCHTHPOBATLCS B PA3IUYHBIX TMOAX0JaX MPUHATUS PEIICHUI
(MHAMBUYyATBHOE, TIPUHATHE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUM TPyMIoi);

. CaMOCTOSITEJILHO COCTaBJISITh AJITCOPUTM pelieHus] PU3nuecKou 3aaauu
WIM TJIJaHa MCCJICAOBAaHUS C YYETOM HMMEIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH IMpeJjiaracMble BapUaHThI PEIICHUH;

. JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.
CaMOKOHTPOJIb, IMOUMOHAJIbHBII HHTEJJIEKT:
. NaBaTh AaJCKBATHYIO OLEHKY CHUTyallud W Mpejararb IUIaH eé
U3MEHEHUS;
. OOBSACHATh TPHUYMHBI JTOCTHKEHHS (HEHOCTHKEHUS) pe3yIbTaToOB
JEeSITEBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;
. BHOCUTHh KOPPEKTUBBI B JEATEIBbHOCTh (B TOM 4YHUCIE B XOJ

BBITIOJTHEHUSI (U3HUECKOTO HCCJIEIOBAHUS WM TPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENICTB, U3MEHHUBIINXCS CUTYallUl, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIITUX
TPYAHOCTEN;

. OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIA U YCIOBUSIM;

. CTaBUTh ce0s Ha MECTO JPYroro 4eloBeKa B XOJE CIopa WIH
JUCKYCCHH Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

. pU3HABaTh CBOE MPaBO HA OLIMOKY MPH PEIICHUH (HU3UIECKUX 3a/1a4
WJIM B YTBEPKIACHHSIX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO IPYToro.

INPEAMETHBIE PE3YJIBTATBI

K xoHy o0yuenust B 7 Kiaacce npeIMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAFOIIUXCS YMEHHUM:

. UCIIOJIb30BAaTh TOHATUSA: (PU3MYECKHE U XUMHUYECKUE SIBIICHMUS,
HAOJIOICHNE, DKCIIEPUMEHT, MOJIEINb, TUIIOTE3a, CANHUIIB (HU3UIECKUX BEITUYHH,
aToM, MOJIeKyJla, arperatHbleé COCTOSIHUSI BellecTBa (TBEpIOE, KHUAKOE,
razoo0pasHoe), MeEXaHWYeCKOe JBI)KECHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
MPSIMOJIMHENHOE), TPACKTOPHSI, PaBHOACHCTBYIONIAS cuia, nedopmaius (ymnpyras,
IJIACTUYECKAs ), HEBECOMOCTb, COOOIIAIONINECS COCY/IbI;
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. paznuyarh sBiIeHUsA (aAud@ys3us, TEmaoBOoe ABUKEHHE YaCTHUI
BEILIECTBA, PABHOMEPHOE JBWKECHHE, HEPABHOMEPHOE [BH)KCHHUE, WHEPLMS,
B3aMMOJIEHCTBUE TEJI, PABHOBECHE TBEPABIX TEN € 3aKPEIUIEHHON OChIO BPAILICHUS,
nepenayda JaBlieHUsT TBEPABIMHM TEJNAMM, >KMJIKOCTAMH M Ta3aMu, atMoc(epHoe
JaBJeHUe, MJIABAHUE TEJ, MPEBPALCHUS MEXaHUYECKOM SHEPTUM) 110 OMUCAHUIO UX
XApaKTEPHbIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JTaHHOE
(uznueckoe sBICHUE;

. pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (U3HUECKUX SBJICHUH B
OKpYXalollleM MHUpE, B TOM 4YHcCle (PU3UUYECKHE SBICHHUS B MPHUPOAE: MPUMEPHI
JBUKEHUSI C PA3IMYHBIMU CKOPOCTSIMU B JKMBOW U HEKUBOW MpPUPOJE, JCHCTBHE
CWJIbl TPEHUS B IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(PEPHOIO JaBICHHUS HA MKUBOM
OpraHu3M, IJlaBaHuE pHIO, pblYard B TeJ€ YEJIOBEKa, NPU 3TOM MEPEBOAMTH
NPAaKTUYECKYI0 3ajadyy B y4eOHYI0, BBIICNATH CYIIECTBEHHbIE CBOWCTBA
(npu3Haku) GU3HUECKUX SBICHUI;

. ONMKCHIBaTh MU3YyYEHHBbIE CBOMCTBA Ten H (U3UYECKUE SIBICHHUS,
UCTIOJNIBb3Yys (DU3UYECKUE BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BELIECTBA, BPEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTb, CHJa YINPYTOCTH, CUJa TSKECTH, BEC Tea,
CWJIa TPEeHHs, JlaBiieHue (TBEPJOro Tena, KUJKOCTH, Ta3a), BHITAIKMBAIOIIAs CUJla,
MexaHuueckass paboTra, MOIIHOCTh, TJIEYO CHJIbI, MOMEHT CHJIbI, KO3 QUIIUEHT
MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETUYECKAs U MMOTEHUHUAJIbHAS SHEPTHS), IPH
ONMHMCAHUM TPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIIOIB3YEMBIX BEITUYMH,
uX OOO3HAYEHUS M EAUHUIBI (U3MYECKUX BEIMYMH, HAXOAUTH (OpPMYIIbI,
CBSI3BIBAIONINE JTAHHYIO (PU3UYECKYIO BEJIMUYHMHY C IPYTUMU BEJIMYMHAMH, CTPOUTD
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

. XapaKTepru30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M TPOLIECCHI,
UCIIOJNIBb3Ys TMpaBujia CIOXKEHUs Cui (BIOJb OJHOW mpsiMoii), 3akoH ['yka, 3aKoH
ITackans, 3akoH ApxuMena, MpaBUJIO paBHOBecHs phiuara (0J0Ka), «30J0TOE
IpaBUJIO» MEXAaHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKOW HHEPTHH, IMPU ITOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alUCHIBATh €r0 MaTEeMaTHYECKOe
BBIPAXKEHUE;

. OOBSCHATH (PU3MUECKUE SIBJICHUS, MPOLIECCH U CBOMCTBA TEN, B TOM
YuCcl€ M B KOHTEKCTE CHUTyallM MPAaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBIIBJIATh MPUYMHHO--CIICJCTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX IIAroB ¢ OMOPOi Ha 1—2 M3y4eHHBIX CBOMCTBA (M3MUECKHUX SBICHUH,
(¢u3nYecKNX 3aKOHA WK 3aKOHOMEPHOCTH;

. peuate pacyETHbIC 3ajadyd B 1—2 JIEMCTBUS, WMCHOJIB3Ys 3aKOHBI U
(Gopmymbl, CBS3BIBaIOIINE (PU3NYECKUE BEIUYMHBI: HA OCHOBE aHAIW3a YCJIOBHUS
3a/1aud 3alUChIBATh KPATKOE YCJIOBHUE, MOJCTABISATh (PU3MUYECKUE BEIUYMHBI B
dbopMyIBI U TIPOBOAUTH PACUETHI, HAXOIUTH CIPABOYHBIC JTaHHBIC, HEOOXOANMbBIC
JUIsL pelIeHMs] 3aJad, OLEHHUBATh PEAIUCTHYHOCTh IOJTYYEHHOH (Hu3nyeckoi
BEJINYUHBI;
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. pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXXHO PEIIUTHh MPU TTOMOIITU
(¢u3HUeCKNX METOJO0B, B OIMCAHWW WCCICOBAHUS BBIACIATH IPOBEPIEMOC
Mpeanojaoxkenue (TUMOTE3y), pa3InyaTh W HHTCPIPETUPOBATH IOTYYCHHBIH
pE3yNIbTAT, HAXOUTh OIIMOKH B XOJI€ OIBITA, JICJIATh BEIBOJIBI IO €T0 PE3yJIbTaTaM;

. IIPOBOAUTL ONBITHl IO HAOMIOMCHNUIO (U3UUCCKUX SBICHUHA WIIH
du3HUecKnX CBOUCTB Tell: (HOPMYJIUPOBATH MPOBEPSIEMBIC IPEAMOIOKCHUS,
coOupaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PY/I0BaHUs, 3aMCHIBATH XOJI OIBITA U
(GOopMyITHpPOBATH BHIBOBL,

. BBITIOJHATH TIPSAMBIC M3MEPCHHUS PAaCCTOSHUS, BPEMEHU, MAcChl Tela,
o0BéMa, CWJIBI M TEMIIEpaTyphl C HCIOJIH30BAHHEM AHAJOTOBBIX W IH(PPOBBIX
npuOOpOB, 3aMUCHIBATh MOKa3aHUS MPUOOPOB € yUETOM 3aJaHHOU aOCOIIOTHOM
MIOTPEITHOCTH U3MEPEHUI;

. NPOBOAUTL  MCCICAOBAHUE  3aBUCUMOCTH  OJHOM  (DM3HUYECKOM
BEJIMYMHBI OT JIPYTrOH C MCIOJIb30BAHUEM IPSAMBIX H3MEPEHHUH (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBHIKYILETOCS TEla OT BPEMCHM JIBIKCHHUS TeJla, CHJIbI TPCHHS
CKOJIbKCHHMSI OT Beca Tejla, KadecTBa OOpaOOTKM TOBEPXHOCTEH Tel M
HE3aBHUCHUMOCTH CHJIBI TPEHUS OT IUIOIIAJA CONPUKOCHOBEHUS TEJ, CHIIBI
yIIPYTOCTH OT YJUIMHEHUS TMPYXKHWHBI, BBITAJIKUBAIOIICH CHJIBI OT 00BbEMa
NOTPY)XKEHHON YacTU Teida U OT IJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTH TeJa, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUM IIaBaHUS
TeJ, YCJIOBUWM paBHOBECHs pbluara M OJOKOB), y4acTBOBaTh B IUIAHUPOBAHUU
y4eOHOT'0 HCCIEOBAaHUs, COOMPATh YCTAHOBKY M BBITIOTHATH U3MEPEHHUS, CIEIYsI
PEIOKEHHOMY TIJIaHy, (DUKCUPOBATH PE3yJIbTaThl MOJYYCHHON 3aBUCUMOCTH
bU3UYECKUX BEIWYUH B BHUJE TMPEIJIOKCHHBIX TaOauI] W TpaduKOB, IeIaTh
BBIBOJIBI 10 PE3YJIbTaTaM MCCIICIOBAHUS;

. IIPOBOJIUTh KOCBEHHBIC M3MEPEHUsI (PU3MUYECKUX BEIIUUMH (IJIOTHOCTH
BEIIECTBA KUAKOCTH M TBEPAOrO Tejia, CUla TPEHUS CKOJBKCHHS, J1aBIICHHC
BO3J/lyXa, BBITAJKHBAONIAS CHJIA, JACHCTBYIOMIAs Ha MOTPYXEHHOE B KUIKOCTH
Tea0, KOAP(UIMEHT TMOJE3HOro JEHCTBHS IPOCTBIX MEXaHM3MOB), CIIECIYs
MPEUIOKCHHOW ~ MHCTPYKIIMM: TIPH  BBIIOJHEHWH  HU3MEPEHUH  coOupaTh
AKCTIICPUMEHTAIBHYIO YCTAHOBKY M BEIYUCIISATH 3HAUCHUE UCKOMOW BEITMYHMHBI,

. coOmoaTh TpaBWiIa TEXHUKH O€30mMacHOCTH TMpu  paboTe ¢
1a60paTOPHBIM 000PYAOBAHUEM;
. yKa3bplBaTh TPUHIMIBI  JIEUCTBHS TMPUOOPOB W TEXHUYECKUX

YCTPOMCTB: BECHI, TEPMOMETP, JUHAMOMETP, COOOIAOIMNECS COCYAbl, OapoMeTp,
pbluar, MOABUKHBIN U HEMOABUKHBIN 070K, HAKIIOHHAS MJIOCKOCTb;

. XapaKTepu30BaTh TMPUHIMIBI ACHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX omHcaHus (B TOM YHUCIIE: MOJUIUITHUKHY,
YCTPOMCTBO BOAONPOBOAA, THIPABIMYECKHM NPECC, MaHOMETP, BBICOTOMED,
MOPIIIHEBOM HAcoc, apeoMeTp), MCHOJIb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUN U HE0OXO0MMbIe (PU3NYECKUE 3aKOHBI M 3aKOHOMEPHOCTH;
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. OPUBOAWTH TpPHUMEpPHl (HAXOAWTh WHGOPMALMI0O O MPUMEPax)
MPAKTHYECKOTO HCIONb30BAHMS (PU3NUECKUX 3HAHUI B MOBCETHEBHON >KU3HH IS
oOecrieyeHus: 0€30MacHOCTH MpU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMH
YCTPOICTBAMHU, COXPAaHEHHUsS 370pPOBbS U COOJIOJEHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpee;

. OCYHIECTBJISITh OTOOp MCTOYHUKOB HHPopMmauuu B MHTepHere B
COOTBETCTBHHM C 33/IaHHBIM MOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM
U TyTéM CpaBHEHUS Pa3IMYHBIX MCTOYHUKOB BBIACIATH MH(OpPMAIHIO, KOTOPAs
SIBIISIETCS] IPOTHBOPEUYHUBOM HIIA MOKET OBITh HEIOCTOBEPHOI;

. UCTIOJBh30BaTh TMPH BBIMOJIHEHWHM YYEOHBIX 3aJaHUl HAYYIHO--
HNOMYJSIPHYIO JIUTEpPaATypy (PU3MUECKOrO COJepkKaHHs, CIPaBOYHbIE MaTepHabI,
pecypcbl cetu MHTepHeT, BiageTh NpuéMaMy KOHCIEKTUPOBAaHUS TEKCTa,
npeobpazoBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;

. co37aBaTh COOCTBEHHbIE KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIIECHHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(pOPMAINK (HU3UUECKOTO COJIEPKaHUs, B TOM YHUCIIe
nyOIMYHO J1eNaTh KpaTKUEe COOOIIEHUs O pe3yjbTaTax MPOEKTOB WM y4eOHBIX
MCCIICJIOBAaHUN, TIPU ITOM TPAMOTHO HCIOJIB30BaTh HM3yUEHHBIA TOHATHIHHBIN
anmapar Kypca (GU3HKH, COPOBOXK/IATh BHICTYIICHUE MTPE3EHTALIUECH;

. IpY BBINOJIHEHUN YYEOHBIX IPOEKTOB U UCCIIEJOBAHUN pacIpenesaTh
00513aHHOCTH B TpYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMM 3a/1a4yaMU, CIEIUTH 3a
BBIIIOJIHEHUEM IIJIaHa JAEMCTBMM, aJeKBAaTHO OLICHUBAaTh COOCTBEHHBIM BKJIaa B
JESITeIbHOCTh ~ TPYIIBI, BBICTPAWBaTh KOMMYHMKAaTHBHOE B3aUMOJICHCTBUE,
YUUTBIBAasi MHEHUE OKPY>KAIOILHX.

K xoniy oOydenus B 8 kJjiacce mpeIMeTHBIC pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPakaTh CHOPMUPOBAHHOCTD y 00yHaIOIIUXCSI YMEHUI:

. UCTOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJN, TEIUIOBOE
JABIDKEHHE  aTOMOB U MOJIEKYJ, arperatHble  COCTOSIHHS — BEILECTBa,
KpUCTaJUIMUeCKue M aMop(Hble Tena, HACBhIUICHHBIH M HEHACBIIIEHHBIN Map,
BJIQXKHOCTb BO3]yXa, TEMIIEpaTypa, BHYTPEHHsSI SHEPrus, TEIUIOBOM JBUTATENb,
AIIEMEHTAPHBIM AJIEKTPUUECKHUI 3apsf, SJIEKTPUUECKOE II0Jie, MPOBOAHUKH U
JOUBJIEKTPUKH, TIOCTOSIHHBIN IEKTPUUYECKUN TOK, MArHUTHOE T10JIE;

. pa3nuuaTh  sABICHHS  (TEIUIOBOE  pAacIIUpEHHe U CXKaTue,
TeIIonepeaaya, TEIJIOBOE paBHOBECHE, CMAuyMBAaHHE, KalWUIIPHBIC SIBICHHUS,
UCIapeHue, KOHJEHCAlMs, IUIaBJICHHe, KpuUcCTaau3auus (OTBepAeBaHHE),
KUAIIEHUE, Tervlonepenaya  (TEIUIONPOBOAHOCTb,  KOHBEKIUS,  H3JIY4YCHHUE),
AIIEKTPHU3alUsl TeN, B3aUMOJACHCTBHE 3aps/iOB, NEUCTBUS 3JIEKTPUYECKOrO TOKa,
KOPOTKO€ 3aMbIKaHUE, B3aUMO/ICHCTBUE MAarHUTOB, JEHCTBHE MarHUTHOTO MO Ha
NPOBOJHUK C TOKOM, OJEKTPOMarHUTHas HMHIYKIUS) 1O OIUCAaHUIO UX
XapaKTEepPHbIX CBOWCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JIaHHOE
du3nYecKoe SBICHUE;
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. pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (U3MUECKUX SBICHUH B
OKpYXalollleM MHupe, B TOM 4YHClI€ (U3NYecKue SBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSKEHUE U KaNWULSIPHBIE SIBJICHUS B NPHUPOJAE, KPUCTAIUIBI B
npupoae, wusznydenue ConHia, 3amMep3aHue BOJOEMOB, MOPCKHE OpH3bI,
o0Opa3oBaHuE€ pOChl, TYMaHa, WHEs, CHEra, JIEKTPUUECKHE SIBJIEHUS B aTMocdepe,
ANEKTPUYECTBO JKMBBIX OPraHM3MOB, MAarHUTHOE Moje 3eMiH, Apeid MoIrocoB,
pOJIb MarHUTHOT'O TMOJISL JJISl >KM3HU Ha 3emile, MOJISIPHOE CHUSHUE, MPU 3TOM
NEPEeBOJIUTh MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIACNATH CYIIECTBEHHBIC
CBOICTBA (MpU3HAKK) GU3HUECKUX SBICHUM;

. ONMKCHIBATh HU3Yy4YEHHbIE CBOMCTBA Ten M (U3UYECKUE SIBICHMUS,
UCHONB3Yyd  (u3myeckue BeIMYMHBI (TeMmreparypa, BHYTPEHHsSI JHeprus,
KOJIMYECTBO TEIUIOTHI, YyJAeNbHAas TEIUIOEMKOCTh BEIEeCTBa, YJelbHas TeIioTa
IUTABJICHUS, YJENIbHas TerioTa mapooOpa3oBaHus, yAeNbHAs TEIJIOTa CropaHus
TOIUTMBA, KOA((PUIIMEHT MOJIE3HOTO EUCTBUS TEIIOBOM MAIIMHbI, OTHOCUTENIbHAS
BJIQXKHOCTh BO3/yXa, OJEKTPUUYECKUU 3aps]l, Cuja TOKa, DIEKTPUUYECKOE
HANpsDKEHHUE, CONMPOTHUBIICHHE MPOBOJHUKA, YIEIbHOE CONMPOTUBIICHUE BEIIECTBA,
pabota M MOUIHOCTb OJJIEKTPUYECKOrO0 TOKa), TMPU OMHCAHUM MPABUIBHO
TPaKTOBaTh (PU3MYECKUI CMBICI HCHONb3YEMbIX BEJIUYMH, OOO3HAYCHUS U
€IMHULBI (PU3MUECKUX BEJIMYUH, HAXOAUTh (OPMYIJBI, CBSI3bIBAIOLINE JAHHYIO
(Gu3nYecKyo BEIMYUHY C JPYIMMHU BEIMYMHAMHU, CTPOUTH Ipa@UKU H3YUEHHBIX
3aBHUCUMOCTEN (PU3MUECKUX BEIUYNUH;

. XapaKTepHu30BaTh CBOWCTBA Tel, (PU3MYECKUE SIBJICHMSI M IPOLECCHI,
UCTOJIb3YysI OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO--KHHETUYECKON TEOPUU CTPOCHMUS
BEIIECTBA, MPHUHIMI CYNEPNO3UIMU TOJNeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHeHus 3apsina, 3akoH OMa Juid yyacTka 1emnu, 3akoH [xoyns—JleHua, 3akoH
COXpaHEHUsl HHEPruM, MpPU ATOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIlMChIBaTh €r0 MaTEMaTHUECKOE BBIPAXKEHUE;

. OOBACHATh (PU3NYECKUE MPOIIECCH U CBOMCTBA TEJd, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIBIATH
NPUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMUECKUX IIaroB
c omopoii Ha |-2 W3y4YEHHBIX CBOMCTBAa (U3MUECKHUX SIBICHUH, (PU3NIECKUX
3aKOHOB HJIM 3aKOHOMEPHOCTE;

. pemiatb pacuy€THbIE 3aJayd B 2—3 JEWCTBUS, MCHOJB3YS 3aKOHBI U
(Gopmymbl, CBSI3BIBaIOIINE (PU3NYECKUE BEIUYMHBI: HA OCHOBE aHAIN3a YCJIOBHUS
3a/layd  3allHiChIBaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK JAaHHBIX IS
peleHus 3a1a4uu, BEIOUpaTh 3aKOHBI U (POPMYJIIbI, HEOOXOIUMBIE AJIs €€ peleHus,
IIPOBOJUTH PAaCUYETHl U CPAaBHUBATH MOJYYEHHOE 3HAYCHHE (PU3NYECKOI BEIIMUUHBI
C U3BECTHBIMU JAHHBIMU;

. pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEIIUTH IMPU HNOMOLIA
(u3HUecKMX METOJOB, HCIIOJIb3ysl ONUCAHUE HCCIENOBAHMS, BbBLACIATH
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MPOBEPsIEMOE TPEAMOIOKEHUE, OICHUBATh MPABUIBHOCTh TIOPSAIKA IMPOBEICHUS
WCCJICIOBAaHMUS, JISTIaTh BBIBOIHI,

. IIPOBOJAUTL ONBITHl IO HAOMIOMCHUIO (U3UUCCKUX SBICHUHA WIIH
(¢u3HUeCKNX CBOWCTB TN (KaNWUIAPHBIC SIBICHUS, 3aBUCHUMOCTbH JIaBJICHUS
BO3/lyXa OT €ro o0B&Ma, TeMIepaTypbl, CKOPOCTH TIpOIleCCa OCTHIBAHUSI W
HarpeBaHusi TMPU HUBJIYYEHUH OT I1BeTa u3Nydarouieid (Tmorjoiaromiei)
MMOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJIBI OT TEMITEPATyPhl KUAKOCTH U TUIOIIAIH
e€ MOBEPXHOCTH, IJICKTPHU3ALUS TSI U B3aUMOJICHCTBHUE AJICKTPUUCCKUX 3apsJIOB,
B3aMMOJICHCTBHE IIOCTOSSHHBIX MArHUTOB, BH3YyaJW3allMsl MAarHUTHBIX ITOJICH
MIOCTOSIHHBIX MarHuTOB, JCHCTBUS MAarHUTHOTO IIOJIS Ha TIPOBOAHHK C TOKOM,
CBOWMCTBA JJICKTPOMAarHuTa, CBOMCTBA JJICKTPOJBHIaTelsl TOCTOSHHOTO TOKA):
GopMyIHpoBaTE TPOBEpPSEMBIC MPEANOIOKEHUSA, COOMpAaTh YCTAHOBKY W3
NPEIJIOKEHHOTO 00O0pYy/IOBaHMS, OIMCHIBATH XOJ OIbITa W (HOPMYIUPOBATH
BBIBO/IBI;

. BBITIOJIHATE MPSMBIC W3MEPCHUS TEMIICPATypbl, OTHOCHUTEIHHOM
BJIQKHOCTH BO3]lyXa, CHJIBI TOKa, HANMPSHKEHUS C HWCIOJb30BAHHEM aHAJIOTOBBIX
nprOOPOB M JATYMKOB (PHU3NYCCKUX BEIIMYUH, CPABHUBATH PE3YJIBTAThHl H3MEPCHHI
¢ yuéToM 3aJaHHOM aOCOJIFOTHOM MOTPEIIHOCTH;

. IPOBOAUTH  HCCIEAOBAHUE  3aBUCUMOCTH  OAHOW  (hU3HUECKOM
BEJIMYMUHBI OT JPYrod C HCIOJIb30BAHUEM TMPSMBIX H3MEpPEHUN (3aBUCUMOCTD
CONPOTHUBJICHHUS MPOBOJHUKA OT €ro JJIMHBI, TUIONIAJAN TOMEPEYHOro0 CEUYEHUs U
yIIeTbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, MIYIIETO Yepes
IPOBOJAHUK, OT HANPSKEHUS HA MMPOBOJIHUKE, UCCIIEIOBAHNE TTOCIIEIOBATEIIHLHOTO U
napajyieIbHOTO  COCAMHEHW TMPOBOAHUKOB): IUIAHUPOBATH  HCCIEIOBAHUE,
coOupaTh YCTaHOBKY W BBITIOJNHATH U3MEPEHUS, CIEAys MPEAJIOKEHHOMY IUIaHY,
(dbuKCUpOBaTh PE3yNIbTATHI MMOJYYCHHOW 3aBUCHMOCTH B BUE TaOJUIl U TPapUKOB,
JIeNaTh BHIBOIBI 110 pe3yIbTaTaM UCCIIEI0BAHMUS;

. IPOBOAUTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIUYMH (yAeNIbHas
TEIUIOEMKOCTh BEIIIECTBA, COMPOTUBIEHHWE IPOBOJHUKA, pabdOTa W MOITHOCTDH
AIEKTPUUECKOTO TOKA): TNIAHUPOBATH U3MEPEHHMsI, COOMPATh IKCIEPUMEHTATHHYIO
YCTaHOBKY, CHeAysd NPEHJIOKCHHOW WHCTPYKIUHM, W BBIYUCIATH 3HAUYCHHE
BEITUYHHBI;

. coOmoaTh TpaBWiIa TEXHUKH O€30MacHOCTH TMpu  paboTe C
1abopaTOPHBIM 000PYIOBAHUEM;
. XapaKTepu30BaTh NPHUHIMMBI JEHCTBUS W3YyYEHHBIX MPUOOPOB U

TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HUX onucaHus (B TOM YHUCIE: CHCTEMa
OTOIUICHHSI JIOMOB, THTPOMETp, MapoBas TypOWHA, ammepMmeTp, BOJIBTMETD,
CYETUMK  DJIEKTPUYECKOW  DHEPrUH,  AJIEKTPOOCBETUTEIbHBIE  MPHUOOPHI,
HarpeBaTeIbHbIE JIEKTPONPUOOPHI (IPUMEPHI), NEKTPUUECKHUE MPEIOXPAHUTEIH,
AJIEKTPOMArHuT, S3JEKTPOABUTATEIb MOCTOSHHOTO TOKA), HMCIOJIb3ysl 3HAHUS O
CBOMCTBaX (PU3NUECKUX SIBICHUN 1 HE0OX0quMble (hU3NYECKHEe 3aKOHOMEPHOCTH;
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. pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEIbHBIC
npuOOpbl MO CXEMaM U CXEMaTUYHBIM PHUCYHKaM (KUJKOCTHBIM TEPMOMETD,
TEPMOC,  IMCUXPOMETP, TUTPOMETP, JIBUTATellb BHYTPEHHErO0  CrOpaHws,
AJIEKTPOCKOI, PEOCTaT), COCTAaBISATH CXEMBbI  DJJIEKTPUUECKUX Iened ¢
MOCJIE0OBATEIbHBIM M MapaJlIebHBIM  COEAUHEHHUEM DJIEMEHTOB, pasjinyasi
YCJIOBHBIE 0003HAUCHUS AIIEMEHTOB AJIEKTPUUECKUX IIETIEH;

. OPUBOAUTL MpUMEphl (HAXoaUTh UWHOOpPMAMIO O MpUMEpax)
MPAKTUYECKOTO UCIIOIh30BaHUSl (PU3NUECKUX 3HAHUW B MOBCEIHEBHOW KU3HU IS
obOecrieueHus 0€30MACHOCTH MpH OOpalleHuu ¢ NpudopaMu U TEXHUYECKUMHU
YCTPOUCTBAMHU, COXPAHEHUSI 3J0POBbS U COOJIOJCHUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPY>KaroIIeH cpejie;

. OCYIIECTBJIATh TMOWUCK HHpOpMaNuu (U3UIECKOTO COJCPKAHUS B
HNuTtepHeTe, HA OCHOBE UMEIOIIUXCS 3HAHUW M MTyTEM CpPaBHEHHUSI JOTIOJHUTEIbHBIX
HMCTOYHUKOB BBIICIATh MH(OPMAIIUIO, KOTOpas SIBJISIETCS MPOTUBOPEYUBOU WIIU
MOET OBITh HEJIOCTOBEPHOM;

. UCIIOJIB30BaTh TMPU  BBITIOJHECHUU Y4YEOHBIX 3aJlaHUM  HAy4YHO-
-TIOMYJISIPHYIO JIMTEPATYpPy (PU3UUECKOTO COJIepKaHUs, CIIPAaBOYHBIC MaTepUallbl,
pecypcbl cetu  MHTepHeT, Biamerh npuéMaMH KOHCIEKTHPOBAHHUS TEKCTa,
npeoOpazoBaHusl HHGOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

. co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U KPATKUE YCTHBIE COOOIICHHUS,
00001ast nHGOPMAIUIO U3 HECKOJIBKUX MCTOUHUKOB (DU3UYECKOTO COJEPKaHMUs, B
TOM  4YHUCJ€  MNyOJWYHO  TPEACTABIATH  PE3YNbTaThl  NPOEKTHOW  WIIH
UCCJIeI0BATEIbCKOM JAESITEIIbHOCTH, IIPU 3TOM I'PaMOTHO MCTIOIB30BaTh U3YUEHHBIH
NOHSATUMHBIA  ammapaT  Kypca  (U3UKH,  COMPOBOXKAATH  BBICTYIUICHHE
IIPE3CHTAlNEN;

. IIPYU BBITIOJIHEHUH YYEOHBIX MPOEKTOB M UCCIENOBAHUN (DU3UUIECKUX
NPOIIECCOB  pachpenessiTh O00S3aHHOCTH B TPyNIe B COOTBETCTBUU C
MOCTABIICHHBIMU 3aJla4aMM, CIIEUTh 34 BBIMIOJIHEHUEM TIUIaHAa JEUCTBHM U
KOPPEKTHUPOBATh €T0, aJICKBATHO OIEHWBATh COOCTBEHHBIN BKIIAJ B JEATEIHLHOCTD
IPYIIIbI, BBICTPAUBaTh KOMMYHUKATUBHOE B3aHUMOJICMCTBUE, POSBIISISE TOTOBHOCTh
paspeniatb KOH(JIUKTHI.

K konmy oOyuenus B 9 Kjacce TpeIMETHBIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

. UCIIOJIb30BAaTh TMOHATHS: CHUCTEMA OTCU€Ta, MaTepuajbHas TOUKa,
TPACKTOPHS, OTHOCUTEIHOCTh MEXaHUYECKOTO ABMKEHUS, Aehopmanus (ynpyras,
IJJACTUYECKAs), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHUE, HEBECOMOCTb U
Meperpy3Ku, UEHTP TSHKECTH, a0COJIIOTHO TBEPJIOE TEJO, UEHTP TSHKECTH TBEPAOTO
TeNa, PaBHOBECHE, MEXaHWYECKHE KOJICOAHWS W BOJHBI, 3BYK, HWH(pa3ByK
YIBTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U AANBHO30PKOCTh, CHEKTPbl UCIYCKAHUS U MOTJIONICHUs, anbda-,
0eTa- ¥ raMMa-u3JIy4eHus1, U30TOIIbI, IIEPHAsl SHEPIETHKA;
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. pa3Iu4aTh SIBIICHUS (paBHOMEpHOE u HEpaBHOMEPHOE
MPSMOJIMHEWHOE JBWKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKCHHE,
CBOOO/IHOE TMajeHWe Tel, pPAaBHOMEPHOE JIBIKEHHE IO  OKPYXHOCTH,
B3aMMOJICHCTBHE TEJ, pPEAKTHBHOE JBW)KCHHE, KoJeOaTeIbHOE JBHKCHHE
(3aTyxarolye W BBIHYXKJICHHbIC KOJeOaHWs), PE30HAHC, BOJHOBOE JBIKCHHE,
OTpa’kKeHHUE 3BYKa, MPSIMOJIMHEHHOE pacpOCTpaHEeHNE, OTPAKEHUE U TIPETIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPAXKCHHE CBETA, Pa3Nio’KeHHE OEI0ro CBETa B CIEKTP
U CIIO)KCHHE CIICKTPAJbHBIX IIBETOB, JUCIEPCHsS CBETa, ©CTECTBCHHAs
PaMOaKTHBHOCTh, BO3HMKHOBEHWE JIMHEHYATOTO CIIEKTpAa W3JIYYCHHS) TI0
ONMCAHHMIO UX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB, JIEMOHCTPHPYIOITUX
TaHHOE (PU3NIECKOE SBIICHUE,

. pacmo3HaBaTh TPOSBIICHHE W3YYCHHBIX (U3MYCCKUX SBJICHUH B
OKpyXaroleM Mupe (B TOM 4ucie (U3UICCKUE SBICHHS B TIPHPOJIC: NPWIUBBI U
OTJUBBI, ABMXKEHHUE TIaHET CONTHEYHON CHCTEMBI, PEAKTUBHOC JBHMIKECHUE JKUBBIX
OpPraHU3MOB, BOCIPHUSTHEC 3BYKOB >KHBOTHBIMH, 3EMIICTPSCCHUE, CEHCMHYCCKHEC
BOJIHBI, ITyHAMH, 9X0, [IBETa TEJ, ONTHYCCKUE SBJICHHS B MPUPOJIE, OMOIOTHUSCKOE
JCHCTBUE BHUAMMOIO, YyJIbBTPapUOJIETOBOIO MW PEHTICHOBCKOTO H3IIYYCHHH,
CCTCCTBCHHBIM pPaJMOaKTUBHBIA (OH, KOCMHYECKHE JIY4d, PaJHOAKTHBHOE
U3TTy4YeHUE TPUPOAHBIX MHUHEPAJIOB, JCHCTBHE PATUOAKTUBHBIX HU3TyYEHHUN Ha
OpraHu3M 4YeJIOBeKa), MPU 3TOM MEPEeBOJUTH MPAKTUYECKYIO 3a/7ady B Y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3NYECKUX SIBICHUMH;

. ONMKCHIBATh MU3YyYCHHBbIC CBOMCTBA Ten H (U3UYECKUE SIBICHHUS,
UCTIONIBb3Ys (PU3NUYECKHE BEIMYMHBI (CpEIHSAs] U MTHOBEHHAs CKOPOCTh Tella MpHU
HEPAaBHOMEPHOM JBUKEHUU, YCKOPEHUE, MEepEeMEIIECHUE, MyTh, YTI0Bas CKOPOCTh,
CWJIa TPEeHHs, CUJia YIPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOJHOTO MaJCHHS,
BEC Tella, UMITYJIbC Tejla, UMITYJIbC CHJIbI, MEXaHW4Yeckas pabdoTa W MOIIHOCTb,
NOTEHIIMAbHAS DJHEPrus Tejla, TMOJHATOTO HaJ TMOBEPXHOCTHIO  3EMIIH,
NOTEHIIUAbHAS DSHEPTUsl CXKATOM TNPYXKUHBI, KUHETHYECKAash HHEPrus, IOJHAS
MEXaHH4YecKasi YHEPTHs, MEPUOJ U YacTOTa KoJieOaHUH, NJTMHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTa TOHA, CKOPOCTh CBETa, MOKA3aTeNIb MPEIOMJICHHUS Cpeibl), MPHU
OMHMCAHUH TPABUIIBHO TPAKTOBATh (HPU3MYECKUN CMBICIT HCIIOIB3YEMBIX BEITUYHH,
o0O3HAaueHUsT W EOUHUIBI (PU3NYECKUX BEIWYMH, HaXOIUTh (POpMyIHI,
CBSI3BIBAIONINE TAHHYIO (PU3MYECKYIO BEIHMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpad Ky U3y4eHHBIX 3aBUCUMOCTEH (PHU3NYECKUX BEITUYHH;

. XapaKTepru30BaTh CBOMCTBA Tel, (DM3UYECKUE SIBICHHS W TPOIIECCHI,
WCIIOJIb3YS 3aKOH COXPAaHEHUS! DHEPI'HH, 3aKOH BCEMUPHOTO TATOTCHUS, TIPUHIIHII
CYTEpIIO3UIIMA CHWJI, TPUHIHI OTHOCUTEIbHOCTH ['amunes;, 3akoHsl HpioTOHA,
3aKOH COXpPAaHEHUS MMITYJIbCa, 3aKOHBI OTPAKCHUS W MPEIOMIICHUS CBETA, 3aKOHBI
COXpaHEHHS 3apsSA0BOTO0 W MACCOBOTO YHCEN MPH SAEPHBIX PEAKIUSAX, TIPH ITOM
JlaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA WM 3alHCHhIBATH €r0 MaTEMaTHYECKOE
BBIPAKCHUC;



27

. OOBSACHATHh (PU3NYECKHE MPOLECCHl U CBOICTBA TEJN, B TOM YHCIE U B
KOHTEKCT€ CHUTyallud MpPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATH
MPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBICHEHHE U3 2—3 JIOTMYECKHUX I11aroB
C omopodl Ha 2-3 H3y4YEHHBIX CBOMCTBA (PUBMYECKHUX SIBICHUH, (DU3NUECKUX
3aKOHOB WUJIM 3aKOHOMEPHOCTE;

. pemath pacu€THble 3ajaud (ONMUparoIIuecs Ha cucremy wu3 2-3
YpaBHEHMI), HCHOJb3Yys 3aKOHbI U (OPMYJbI, CBS3BIBAIOIINE (PU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBMS 3a/aud 3alUChIBaTh KpPAaTKOE YCJIOBHE,
BBISIBJISITh HENOCTAIOU[ME WM U30BITOYHBIE JaHHbIE, BBHIOMPATH 3aKOHBI MU
(GopMyIbl, HEOOXOAMMBIE ISl PEIICHMs, MPOBOAUTH pacy€Tbl M OICHUBATH
PEANMCTUYHOCTH MOJYYEHHOI0 3HAUCHUS (PU3NYECKOI BEITUUUHBI;

. pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh [P MOMOLIU
(¢u3MuecKuX METOJOB, HCIIOJIb3ys  ONHMCAaHUE  HUCCJIEJAOBAHMS, BBIIEIATH
poBepsieMOe TPEJINONIOKEHUE, OLEHUBATH MPABUIBHOCTH MOPSIKA MPOBEICHUS
UCCJIEIOBAHUsA, JIeJaTh BBIBOJIbI, HHTEPIPETUPOBATh PE3YJIbTAThl HAOIIOJACHUA U
OTIBITOB;

. IPOBOAUTH ONBITHl MO HAOMIOJEHUI0 (U3UYECKUX SBICHUM WIH
¢uznueckux CBOMCTB Ten (uM3yyeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpAaHEHUS PHEPTrUH, 3aBUCUMOCTH MEpPUO/a KOJIEOAHUM MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT aMIUTUTY/IbI MaJIbIX
KosieO0aHui, MPSIMOIMHEIHOE paclpoCTpaHEHUE CBETA, pas3sioKeHHe OeNoro cBeTa
B CHEKTP, H3YYCHUE CBOWCTB H300paK€HHsSI B IUIOCKOM 3€pKajieé M CBOWCTB
U300pakeHus mpeaMera B coOuparoliei JiMH3e, HAONIOJCHHE CIUIOIIHBIX |
JUHENYATHIX CHEKTPOB M3IYYEHUS): CAMOCTOATENbHO COOMpaTh YCTAaHOBKY W3
n30BITOYHOTO Habopa 00OpyIOBaHMS, OMMCHIBATH XOJ OMBITA U €ro PEe3yJIbTaThl,
(bopMynHpOBaTH BHIBOBL

. IPOBOAUTH TMPH HEOOXOAMMOCTH CEPUI0 TPSAMBIX HM3MEPEHH,
OTpeJieNisisi CpeHee 3HAYCHHE H3MEpseMOil BEeIWYUHBI ((OKYCHOE paCCTOSIHHE
coOuparomieii  JHH3BI),  OOOCHOBBIBaTH  BBIOOp  cmocoba  WM3MEpeHHUs
(M3MepUTENBHOTO TPUOOpPa);

. IPOBOJIUTh HCCJEIOBAHUE 3aBHUCUMOCTEH (DU3MUECKUX BEIUYUH C
WCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHHH (3aBUCUMOCTb IYTH OT BPEMEHU IIPH
PaBHOYCKOPEHHOM JIBM)KEHHU 0€3 HadyallbHOM CKOpPOCTH, MNepuoaa KojeOaHui
MaTeMaTU4eCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTja OTPAXKEHUSI CBETa
OT yria TaJcHWS ¥ yrja MPeIOMJICHHS OT yria TMaJCHHs): IJIaHUPOBAThH
UCCIIEIOBAaHHE, CAMOCTOATEIBLHO COOMPATh YCTAHOBKY, (PUKCHPOBATH PE3yNbTaTh
MOJIYYCHHOW 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUJE TaOIUI] M TPadUKOB,
JienaTh BBIBOJBI 110 PE3yIbTaTaM HCCIIEI0BAHUS;

. POBOJIUTH KOCBEHHBIE W3MEpPEHUs] (PU3NYECKUX BEIUYMH (CpEIHss
CKOPOCTh M YCKOPEHHME Teja IpPH PABHOYCKOPEHHOM JBM)KEHHUH, YCKOPEHHE
CBOOOJIHOTO MAaJICHUs], KECTKOCTh MPYXKUHBI, KOIPDUIIMEHT TPEHUS CKOJIbKECHHUS,
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MexaHuyeckas paboTa W MOINHOCTb, 4YacTOTa M IEpUOA  KosieOaHMit
MaTe€MaTUYeCKOr0 M MPYKUHHOTO MAasiTHUKOB, OINTHUYECKAs CUJla COOMparomieu
JUH3bI,  PaJAMOAKTHBHBIA  (OH):  IJAHUPOBATH  HU3MEpPEHHs,  CcOOHMpaTh
HKCIIEPUMEHTATBHYIO YCTAHOBKY U BBIMOJIHATh U3MEPEHHUSI, CIIEYs IPEITIOKEHHON
MHCTPYKIMH, BBIYUCIATH 3HAYEHHUE BEJIUYMHBI M AHAJIMU3UPOBATH IOITYYEHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM IOTPEIIHOCTH U3MEPEHNUN;

. coOnoaTh MpaBuiIa TEXHUKM O€30MacHOCTH IMpU  paboTe cC
71a00paTOPHBIM 000PYI0BAHUEM;
. pa3inuyaTh OCHOBHBIC TPHU3HAKK HM3YyUYEHHBIX (U3NYSCKUX MOJEICH:

MaTepHalibHasl TOYKa, a0CONIFOTHO TBEPAOE TEJNO, TOYCUHBIH UCTOYHUK CBETA, JIyY,
TOHKasl IWH3a, TUIaHEeTapHass MOJIeTb aTOMa, HYKJIOHHAsI MOJIETTb aTOMHOTO S/Ipa;

. XapaKTepU30BaTh TPUHIIMIBI JACHCTBUS M3YYEHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOPOM HA WX OMHUCAHHUS (B TOM YHCIIEC: CITHJIOMETD,
JATYUKH TTOJIOKEHUS, PACCTOSTHUS M YCKOPCHUS, paKkeTa, 3X0JIOT, OYKH, IEPUCKOII,
doToamnmapar, ONTHYECKHE CBETOBOABI, CIICKTPOCKOI, JIO3UMETP, Kamepa
Bunbcona), wuCHoyib3ys 3HaHUSA O CBOWCTBaX (DU3UYCCKUX SBICHUH U
HE00X0IUMBIC (PU3HUECKUEC 3aKOHOMEPHOCTH;

. UCIIOJIb30BaTh CXEMbl W CXEMAaTHYHBIE PHCYHKH HM3YYCHHBIX
TEXHUYECKUX YCTPOMCTB, H3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX
IPOIIECCOB MPHU PEIICHUH y4eOHO--TIPAaKTUYECKUX 3a7a4, ONTUYECKUE CXEMBbI IS
MOCTPOCHHMS N300paKEHUN B IJIOCKOM 3€pKajie U COOMpAIOIeH JIMH3E;

. OPUBOJIUTh TpUMEPHl (HAXOAUTh HWHGMOpPMAIMIO O TpUMEpax)
IPAKTUYECKOTO MCTOIB30BaHUS (PU3MUECKUX 3HAHUM B MOBCEIHEBHON KU3HU IS
obecricueHus1 0€30MACHOCTH TpPH OOpaIleHUuH ¢ TpHdOpaMU M TEXHHUYECCKUMH
YCTPOMCTBAMHU, COXpAaHEHUS 30pOBbS W COOJIOJEHHS HOPM HKOJIOTHYECKOTO
MIOBE/ICHUSI B OKpYKAIOIIEeH cpenie;

. OCYIIECTBIIATh TMOWUCK HH(pOpMAIUU (U3UIECKOTO COJCP)KAHHUS B
HNuTepHere, caMOCTOATENHbHO (POPMYNHPYS MOUCKOBBIA 3aMpoc, HAXOAUTh MYTH
OTIpEJICIICHHS JOCTOBEPHOCTH TMOJYYCHHOW MH(GOPMAIMK HA OCHOBE UMEIOIIUXCS
3HAHUH U JTOTIOJTHUTEIBHBIX HICTOYHUKOB;

. UCTIONIb30BaTh TMPHU  BBIMOJHEHUU YYEOHBIX 3aJaHUN HAy4HO--
MOMYJSIPHYIO JIUTEPATypy (DU3UUECKOTO COAEpkKaHUS, CIPABOYHBIE MaTEpHAIbI,
pecypcel cetu UWHTepHeT, BiameTb NpuEMamMu KOHCIEKTHPOBAHUA TEKCTa,
npeoOpa3zoBaHus HHOOPMAITUY U3 OHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;

. co3gaBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIECHUS Ha
OCHOBEe HH(OpPMAIMU U3 HECKOJbKHUX HCTOYHHKOB (HU3MYECKOTO COJNIECpPIKAHMS,
myOMUYHO TIPEACTABIATH PE3YNbTaThl MPOCKTHOW WM  HCCIIEIOBATEIBCKOM
JESTENBbHOCTH, TPU OTOM TPAMOTHO WCIOJIB30BaTh W3YYCHHBIA TMOHATUWHBIN
anmapar M3y4aeMoro paszjena (QU3MKH W CONMPOBOXAATh  BBICTYIUICHHE
Mpe3eHTaIuel ¢ yaéToM 0COOEHHOCTEN ayTUTOPUN CBEPCTHUKOB.
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7 KJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero 5 p o0pa3oBaTejibHbIE
padoThI padoTsl pecypebi
Pa3nes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAKOLIEro MUpa
bu6moreka [IOK
11 Pusnka - Hayka O IPHPOAC 2 https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.2 dusnyeckie BEININHEI 2 1 https://m.eds00.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/ TIO3HAHUS 2 1 bubmorexa LIOK
' https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUN BellleCTBA
bu6mmoreka [JOK
2.1 Crpoenue semectsa 1 https://m.eds00.ru/7f416194
29 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 2 1 bubnmuoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubmuoreka [JOK
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 https://m.edsoo.ru/7f416194
Utoro mno pazneny 5
Pa3ngen 3. /IBuskeHHe M B3aUMO/IeliCTBHE TeJl
bu6mmoreka [JOK
3.1 Mexanruteckoe npiieHne 3 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
3.2 HMHepuus, macea, II0THOCTS 4 1 https://m.eds00.ru/7f416194
3.3 Cuna. Bunpl cun 14 1 2 bu6mmoreka [JOK
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https://m.edso0.ru/7f416194

Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TeJIaMU, JXUJIKOCTIMH U ra3aMu https.//m.edso00.ru/7f416194
bubmmoreka [{OK
4.2 JlaBIeHHE KHKOCTH ° https://m.eds00.ru/7f416194
bubmmoreka [{OK
4.3 ATmocChepHOE MaBneHue 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHUX TEJO https://m.eds00.ru/7f416194
Hroro mo pazgeny 21
Paszpnea 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [IOK
51 PaboTa n mommocts 3 1 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
5.2 Tpocteie mexanu3mb! > 1 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
53 Mexauuueckas sueprus 4 1 https://m.eds00.ru/7f416194
Utoro no pazneny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12
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8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3ie/ioB U TeM Kontponbupie  TpakTieckue (undposbie)
NMPOrpaMmblI Bcero 5 6 o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypesI
Pasnea 1. TensoBble siBJIeHUs
. bubmmoreka [IOK
11 CrpoeHue u CBOWCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 TennoBsie mporeccs 21 1 5 https://m. edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znes 2. DiiekTpuyecKkne 1 MATHUTHbIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TElla 7 1 bubnuoreka [IOK
' 1 UX B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
N N bubmuorexa [JOK
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUAN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
23 MarsuTHbIe ABICHHS 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 DICKTPOMATHHTHAA HHIYKIIHA 4 https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie | IIpakTuyeckue (1nchp )
NMPOrpaMmblI Bcero 5 6 o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
Pazjnen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' ONMCAHUs https://m.edsoo.ru/7f41a4a6
. bu6moreka [IOK
1.2 BsanmozeiicTaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 SaKOHE! COXPaHCHHS 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3nen 2. Mexanuyeckue K0J1e0aHUS U BOJHBI
bu6mmoreka [IOK
2.1 Mexanmaeckue Konebanms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4ecKue BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro mo pazgeny 15
Pa3nen 3. DiIeKTPOMarHMTHOE M0Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3nen 4. CBeToBBI€ SIBJICHUSA
bu6nmoreka [JOK
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 6 3 bubnuoreka [IOK
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bu6mmoreka [{OK

4.3 Paznioxxenne 6eroro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Paznea S. KBaHTOBBIE sIBJICHUS
bubmmoreka [IOK
51 Hcnyckanue v MOrioneHrne CBeTa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.2 Crpoenne aToMHOro A7pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 SAnepHbie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. [loBTopuTe1bH0-00001IAK0 1M MOAYIb
6.1 [ToBTOpeHue u 0000ImEeHNEe COACPIKAHUS 9 5 bubmuorexa [JOK
' Kypca ¢hu3uku 3a 7-9 Kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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