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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢Qusnke Ha YypOBHE OCHOBHOIO o00IIero o0pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (enepanbHOl paboueil mporpaMmbl BOCIIUTAHUS U
Konneniuu npenogaBanus yueOHoro npeamera « Ouzmkay.

Copepxanue mnporpaMMmbl 1O (U3MKE HAIMpaBieHO Ha (opMupoBaHUe
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYaroUIMXcsi M OPraHu3aldi0 H3YyYeHUs
bu3uKM Ha JEATEIBPHOCTHOM OCHOBE. B mporpamme mo ¢u3uKe yUUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanusauuu tpedoanuiit ®I'OC OO0 «
IJIAHUPYEMBIM JTUYHOCTHBIM U METAIPEJAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Yy4eOHBIX TPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢usuke ycraHaBIMBaeT paclpeiesieHue yueOHOro MaTepuana
1o rogam o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEIMETHOTO COACpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCsl.

®uzrka SBISIETCS  CHCTEMOOOPA3yIIIMM [JIsi  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MOCKOIbKY (DU3UUYECKHE 3aKOHBI JIKAT B OCHOBE MPOIIECCOB
U SBICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHMEH, acTpOHOMHEH u (PU3HUIECKON
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MM,
npenocTaBisieT Haubosnee sICHble O0O0pa3ibl MPUMEHEHUS HAy4YHOTO METoJa
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYESHHsI TOCTOBEPHBIX 3HAHUN O MHpE.

Onna w3 TIaBHBIX 3a7a4d (pU3MUECKOro oOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa3oBaHHsA COCTOUT B (POPMUPOBAHMHM €CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TPEIIONIAraeT OBJIaJCHUE
CIEAYIOINMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMIMMU €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e HAy4YHO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIC/IOBAHMUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYYHBIE
JIOKa3aTeNbCTBA JJIsl TOYUYEHHUS BBIBOIOB.

Hemun wusyuenus QuU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro mnpeamera «®DPusuka» B
oOpa3zoBaTelbHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX



OCHOBHBIE  00111€00pa30BaTe/bHbIE MPOTPAMMBbI, YTBEPKIEHHON peElICeHHEM
Komnerun Munucrepctsa npocemienus Poccuiickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne [TK4BH).

Ieaun n3zyyenus pusuku:

NpHOOPETeHHEe HMHTEpeca M CTPEMIICHHS OOYYalIIUXCSd K HAyIYHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTHE WX HWHTEIUICKTYaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCJIEIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBJICHUSIM;
dbopMHpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3Y4YCHHS
OCHOB CTPOCHHMSI MaTepuu U (HyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUN O PONHM (U3MKHU IS Pa3BUTHS JPYTUX
€CTECTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oyaymici
npodeCcCHOHATBLHOM JCATCIIBHOCTH, CBA3aHHOW C (DM3MKOM, TOJATOTOBKA K
JaJbHEHIIEMY OOYYCHHIO B ’TOM HAIpPaBJICHUH.

I[OCTI/I)KGHI/IC 9THUX ueneﬁ mporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O

O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs PEIICHUCM CICAYIOIUX 3a1a4:

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;
NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHUS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;
OCBOGHHE METOJIOB pCIICHUS TMPOCTEUIINX pacuyETHBIX 3aJad ¢
UCTIONh30BaHUEM (DH3MYECKHX MOJeNeld, TBOPYECKUX W MPAKTHKO-
OpPUCHTHPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUI HaOJIOIaTh MPHUPOJIHBIC SBICHUS W BHITIOTHATH OMBITHI,
nabopaTopHble pabOTBl W OKCIEPUMEHTAIbHBIE HCCIENOBAaHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;
OocBOeHHE MPUEMOB PabOTHI ¢ mHpOpMaIruel HU3NIECKOro COACpKaHuUs,
BKJIOUast UHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OlIEHUBaHNE HH(POPMAIINH;

®  3HAKOMCTBO CcO cepamu MPOPECCHOHATHLHON NEATETHLHOCTH,
CBSI3aHHBIMH C (DU3UKOM, U COBPEMEHHBIMU TEXHOJOTUSIMH, OCHOBAHHBIMU
Ha JOCTIKEHUAX (U3MUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoauTcs 238 wacoB: B 7 kiacce — 68 "acoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heleo).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

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

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnyeckux BenudyuH. Dusnmyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cuicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPUPOLY.
EcTecTBeHHOHAyuYHBI METOJ NO3HAHUSA: HAONMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
Habonaemoro sBieHus. Onucanue GU3NYECKUX SIBICHUN C TOMOLIBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckue TpuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAOTOBBIM U
U (GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimeot.
1. OmpeneneHue EHbI IeeHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.
2. H3MepeHune paccTOsTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpeneneHue pa3MepoB MajbIX TeEl.
5. M3mepeHune Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIIEPaTypPhl.

6. lIpoBenenue uccinenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIE, YeM OOJIbIe BHICOTA
IycKa.

Paznea 2. IlepBoHayajibHbIE CBEJIeHUSI 0 CTPOCHMH BellleCTBA.

Crpoenne BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHL,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenue dactul BemecTBa. CBS3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoil. bpoyHoBckoe nBmwkenme, auddys3us. BzanMomelicTBue YacTHIL
BEILIECTBA: IIPUTSIKEHUE U OTTAIIKUBAHHUE.

ArperaTtHble COCTOSIHUS BEILECTBA: CTPOCHME Ia30B, KUIKOCTEM M TBEPIBIX
(kpucTaIIMYECKUX) Tell. B3auMocBs3b MeXay CBONCTBAaMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHHueM. OcOOEeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpauuu.



1. HabGmonenne OpOyHOBCKOIO IBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WUIHU

OTTAJIKUBAHUEM YaCTHIl BEIIIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OueHka JuameTpa aroMa METOAOM DpsOB (C  HCIOJNb30BAaHUEM

dotorpaduii).

2. OnbITHI IO HAOJIIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOJIECTBHE TeJl.

Mexannueckoe JBWKEeHHE. PaBHOMEpHOE W HEPaBHOMEPHOE JBUXKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMXKEHUU. Pacd€Tr myTtu u
BPEMEHHU JIBUIKCHUS.

SABnenve wHepuuu. 3aKOH WHepHuH. B3aumoneicTBue Ten Kak NpUYHHA
U3MEHEHUS CKOPOCTHU [IBIDKCHHUS Teld. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBSA3b IMIJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €JAMHHMIIC
00BéMa BelecTna.

Cwta Kak XapakTepucTHKa B3aumMojaeucTBus Teil. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CHJIa
TshkecTd. Cujia TSKECTH Ha Apyrux aHerax. Bec tena. HesecomocTs. CrioxeHune
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHoxelcTByromas cui. Cuia TpeHHs.
TpeHue CKoIbXKEeHNs U TPEHHE MOKOos. TpeHue B MPUPOJI€ U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro JTBUKEHUS Tena.
HN3mepenne CKOpOCTH NPSMOJIMHENHOTO JBUKCHUS.
HaGmronenue siBieHUs: HHEPIIUH.

CpaBHeHuE Macc Mo B3aUMOJICUCTBUIO TEIL.
. CnoxxeHue cuJji, HallpaBJIE€HHBIX MO0 OJHOM MPSMOM.
Jlabopamophuie pabomot u onvimot.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEITH DJIEKTPUUYECKOTO aBTOMOOWIISA U TaK Jajee).
2. OmnpenenieHre CpelHEW CKOPOCTU CKOJbXKEHUA Opycka WIM IIapuKa I0
HAKJIOHHOM TNIOCKOCTH.

1
2
3
4. HabGnroneHre U3MEHEHHS CKOPOCTH IIPH B3aUMOJICHCTBHH TEJL.
5
6

Ornpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsKeHUs (nedopMaiini)
NPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnpITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa CONPUKACAIOUIUXCS TOBEPXHOCTEH.

5



Paspnen 4. /laBienue TBEPABIX TeJl, dKHAKOCTEil U ra3oB.

Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUA AaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMM M razamu. 3akoH llackama. ITneBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JAaBJICHUS JKUIKOCTU OT TiyOuHbl. ['mapocratmueckuid
napanokc. Coobmiaronuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

AtMocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nymiHON oOosnouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIE€HUs OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! 115t U13MepeHust aTMOCHEPHOTro JTABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TENO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUIKOCTHIO U TA30M.

CooOmatoruecs cocy/bl.

I'mppaBinueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCHMOCTh BBITAJIKMBAIOIIEH CHJIBI OT O0BEMa MOTPYKEHHOM YaCTH

S A o

TeJa U MJIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBITAJIKMUBAIOIICH CHIIBI BECY BRITECHEHHON KHUKOCTH.

8. YcnoBue IUIaBaHUs TeJ: IUIABAHUE WIIM MOTPY>KEHHE Tel B 3aBUCHUMOCTHU
OT COOTHOIICHUS TUIOTHOCTEH Tea U KUAKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBaHue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOU B

~

YKUAJIKOCTb YaCTH Tela.

2. OmpeneneHue  BBITAIKUBAIONIEH  CWJIbL, JCHCTBYIOIIEM Ha  TeJO,
MOTPYKEHHOE B KUIKOCTh.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOIIEH HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOWIEH CHIIBL,
JEUCTBYIONIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Pa3nen 5. PaGora u MmomHOCThb. JHEpPrus.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHune npaBuUiia paBHOBECHUs pblyara K OJIOKY.

6



«3onoroe mpaBwino» MexaHuku. KIIJ[ mpocTteix MexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamienne 0HOTO BHJIa MEXaHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAaHECHMS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHNU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NIPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU30HTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue ycia0BHUM paBHOBECHUS pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TermuioBble siBIeHUS.

OCHOBHBIE TIOJIO)KEHHUSI MOJICKYJISIPHO-KMUHETUYECKOM TEOpUM CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie tena. OObsICHEHNE CBOMCTB Ta30B, KUJIKOCTEH U
TBEPIBIX TE€JI HA OCHOBE TMIOJIOXKEHUN MOJIEKYISIPHO-KHHETUYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe pacuIupeHue U CKaTue.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBUXKCHUS
gactull. BHyTpeHHsiss sHeprus. CnocoObl HW3MEHEHUsS BHYTPEHHEH JHEPIruu:
TeIUIonepeayda u COBEpIICHUE paboTHI. Bus TeIIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIWS, U3JTyYEHHUE.

KomngectBo Temnorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI0O00OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeryioBoro Oamanca. IlmaBmenue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(hEpHOTro
JABJICHUSL.

BnaxHocTk Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CrOPAHMUSL.

[Ipunuunsl padotel TemnoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBbele IBUTATENIM U 3aLIUTa OKPY>KAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.



JHemoncmpayuu.

1.

2
3
4.
5

L © N D

10.
11.
12.
13.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmronenue siBjeHUi cMaurBaHUS U KATWUISPHBIX SBICHUN.
HaGmonenue TemioBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIAXKJICHUU.

[IpaBuiia u3mepeHus TemMnepaTyphl.

Buabr reronepenaun.

OxnaxkeHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn# pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHUE TEIIIOEMKOCTEH pa3IMYHBIX BEIIECTB.
Habaronenne kuneHus.

HaGmroieHre mocTossHCTBA TeMITepaTyphl MPU TUIABJICHHH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMNBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Ornpenenenue qaBieHUs BO3yXa B OaJTOHE MITIPHUIIA.

OnbITHl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABJICHUS BO3AyXa OT €Tro
00bEéMa M HArpEeBaHUS WIN OXJIAXKICHUS.

[IpoBepka rumoTE3bl JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEPATYPHI.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPruu Tella B pe3yJsibTaTe
TEIIoTepe1aun U pabOThl BHEIITHUX CHIL.

HccnenoBanne sIBICHUS TEIUIOOOMEHA IIPHU CMEIIMBAHUHU XOJOJHOW H
ropst4ei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpeThIM METANTHYSCKUM IIHJIMHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucrnapeHus.

OrnpeneneHue OTHOCUTENILHON BIaXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne 1 MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba poaa snexkTpuueckux 3apsiaoB. B3aumoneiicTBue
3apspKeHHBIX  Tesl. 3akoH KynonHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJIECHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUS MEXTY TeIaMu).
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Onekrtpuueckoe mnozne. Hanpssk€HHOCTH dneKTpuueckoro mnoss. IlpuHuun
CYNEPIO3ULUHU FIEKTPUUECKUX MOJeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. [IpoBOIHMKM W  JIHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUYECKOTO TOKA.
NcTtoynuku moOCTOSSHHOTO TOKa. JIeMCTBUSA AJIEKTPUYECKOrOo TOKa (TEIIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUJKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsHKEHUE.
ConpoTuBieHne MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
s yyactka uenu. [locinenmoBaTenbHOe W MapajUieNIbHOE — COEJUHEHUE
IPOBOJHUKOB.

PaGora w MOMmIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpuUecKue ey U MOTPeOUTeNn IEKTPUIECKOM dHepruu B ObIiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHBIE ~ MarHuTh.  B3aMMoOaeiCTBME  TMOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJId U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Toji€  DJIEKTpUUecKoro Toka. IIpumeHenue
AJIEKTPOMArHuTOB B TEXHUKE. J|efiCTBE MAarHUTHOIO MOJIsl HA MPOBOJHUK C TOKOM.
DNEeKTpOoABUraTelb MOCTOSIHHOTO TOKa. VcrHoib30BaHWE 3JIEKTPOABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3aeKTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMK Ha BO30OHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpauuu.

DJIeKTpU3alus Ted.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKast MHIYKIIHSI.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO ITOJIS.
HcTouHnky nNOCTOSSHHOTO TOKA.
JIelcTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHune Cuitbl TOKa aMIepMeTPOM.
. I3MepeHune 31eKTpUYECKOTrO HAPSIAKEHHS BOJIbTMETPOM.
. PeocTaT 1 MarazuH cOnpoTUBIICHUM.

W X Nk~ wWwN e
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

B3aumoeiicTBue NOCTOSIHHBIX MArHUTOB.

MonenupoBanrue HEBO3MOKHOCTH Pa3AeiICHUs MOJOCOB MarHura.
MopnenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.
OmneIiT Opcrena.

MarauTHoe 1oje ToKa. DJIEKTPOMArHHUT.

JlercTBME MAarHUTHOTO IOJIS HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue sABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apanes.

3aBUCUMOCTh HANpPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCIOBUH €Tro
BO3HUKHOBCHHUSI.

DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o u ok~ w

10.
11.

12.

13.

14.

15.

16.

OmnbITel 1O HAOIIOACHUIO DJICKTPU3AIMU T WHAYKIMEH U TpH
CONPUKOCHOBEHUH.

UccnenoBanne JEUCTBUS DJIEKTPUUECKOrO TMOJS HAa MPOBOJHUKA U
TADTICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS TPOBOJHUKA OT €ro [JUHBI, MUIOWAAU MONEPEYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWIa CIHOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Js CHIBl TOKa MPU MAPAJUIETBHOM COEAUHEHHU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcCTop.
OnpeneneHne MOIIHOCTH  3JIEKTPUYECKOTO0 TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsHKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.
N3ydeHre MarHUTHOrO TMOJS TOCTOSIHHBIX ~ MAarHUTOB TMpU  UX
00bEeIMHEHUU U Pa3/ICTICHUU.

UccnenoBanne AeCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
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17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CUJIbl TOKa W HAIpaBlICHUS TOKa B
KaTyILKe.

18. M3yueHue AeicTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenne KII/] anexrpoaBUraTeIbHON yCTaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHME W3MEHEHUN 3HAYCHUs M HaIPaBJICHUS HUHIAYKIMOHHOIO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOrO0 JBUXKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBr>keHrue. HepaBHOMepHOE NpsiMOJIMHEHOE ABMKeHUE. CpeHsas U MTHOBEHHAs
CKOpOCTb TeJia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenune. PaBHOyckopeHHOe mpsiMoiMHelHHOe JBKeHue. CB0oOOIHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m wactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHUE.

[Tepsbrii 3akoH HbtotoHa. Bropoit 3akoH HeroTtoHa. Tperuit 3akon HeroToHa.
[TpuHUHKI CyNIEpIIO3UIUHU CUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, CUjla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO
nageHud. J[Bmxkenue mianer Bokpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepranibHOM TOYkH. AOCONOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoOMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. 3meHenue umiyibca. UMnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTta M MOIIHOCTh. PaboTa cHIl TSXKECTH, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAs SHEPTHS TeNa, TOTHATOTO HaJ
MMOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHas SHEprus cxKaTtou npyxuHbl. Knunetnueckas
sHeprus. TeopeMa 0 KMHETHYECKON 3HEPruu. 3aKOH COXPAHEHUS MEXaHHYECKOM
SHEPIUHU.

Jemoncmpauuu.
1. HabGnromenne MeXaHMYECKOTO JBM)KCHHUS Te€jla OTHOCHUTEIBHO Pa3HBIX Tel
OTCUETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTE€d W TPACKTOPUN ABUKEHUS OJHOTO M TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

H3mepenne CKOPOCTU U YCKOPEHHUS MPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKPY>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBJICHUM, MPOUCXOAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHKECHHUU
OTHOCUTENBHO KaOMHETa PU3UKHU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUIJIBI.

HaGmronenue paBeHcTBa CHUIT IPU B3aUMOICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[lepenaua uMmyibca Ipu B3aMMOJIEMCTBUAM TEIL.

[IpeobpazoBaHus SHEPTUHU NPU B3AUMOJICHCTBUU TEI.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHre UMIMyJibca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JIBUKEHUS.

CoxpaHeHrne MEXaHHUYECKON YHEPTUM MPU CBOOOTHOM I1aJICHUH.
CoxpaHeHue MEXaHUUYECKOM PHEPTUM MIPHU IBUKEHUM TEJa MO 1CHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEro PaBHOMEPHOTO
JBUKEHUS IIapUKa WA TEISKKH.

Omnpenenenue cpemHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

OnpeneneHne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIB)KEHUHU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PAaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HauaJbHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHMH 0e€3
HAYaJIbHOW CKOPOCTHU MYTH OTHOCSTCS KaK psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHUSI.

Onpenenenue Ko3pPuLMEHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBIDKCHUM Teja
0 TOPU30HTAIIEHON TTOBEPXHOCTH.
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10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
UCITI0JIb30BAaHUEM HEMOJBM)KHOTO U MOABUKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpAHEHHUS DHEPTHUH.

Pasznen 9. Mexanuyeckue Ko1e0aHUs U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTHuuecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPrUU MPH KOJIEOATEITHHOM JIBHXKEHUH.

3aryxatomue — koneOaHus.  BolHyxnenHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBONCTBA MEXAaHMYECKMX BOJH. I[IpomoneHble U
NOMNEPEYHbIE BOJIHBI. JlIMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHn4yecKue BOJHBI B TBEPAOM TEJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. MHPpa3Byk u

yIBTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOaHWN Tel TOJN JEHCTBHEM CHWIIBI TSHKECTH WU CHIIBI
yIIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HAHCA.
4. PacrpoctpaneHne npoAOIbHBIX U NTONEPEUHBIX BOJIH (HAa MOJENHN).
5. HabGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTMYECKHUU PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TMepuoja KoieOaHW MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompepenenne 4acTOTHI M Miepruoa KoieOaHui MPy>KMHHOTO MasITHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VlccmenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHUCHUMOCTH TEpHOJia KOJeOaHW Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEepUoAa  KoJieOaHUU
NPY>KUHHOTO MasgTHHKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. V3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMAarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJTHBI.
DNEeKTPOMAarHUTHOE  MoJie.  DJEKTpOMarHuTHble  BOJHBIL.  CBoiicTBa
ANEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Fcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.

13



OneKkTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHeEHOE

pacnpoctpanenue ceta. 3atMenusi Connina u Jlynsl. Otpaxkenue cera. [Imockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHUs cBeta. [losHoe BHyTpeHHEe
OTpakeHue cBera. Vcnonab30BaHWE TIOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onyuerr B guH3e. OmnTuueckas cucrema ¢oToanmnapara,
MUKPOCKOIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmekTp. Oneitel HetloTona. Crokenue
CIEKTPaJIbHBIX IIBETOB. J(Mcnepcus cBera.

Jemoncmpayuu.

[IpssMonMHEHOE PacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o00paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

XoJ nydeit B coOuparonien JIMH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOILBIO JTUH3.

[TpunHun peiictBus doToarnmapaTa, MUKPOCKOTA U TEJIECKOIIA.
10. Mopnens ri1a3a.

11. Paznoxxenue 06enoro cBeTa B CIIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX 1[BETOB.

L X N Gk~ WD

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHS CBETOBOTO Jiyya OT yIJia
MaJICHUSI.

2. M3ydeHue xapaKTepUCTUK M300paKEHUS TTPEMETa B IJIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCHMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUS Ha TPAHUIIEC «BO3AyX—CTEKIIO».
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4. llonyueHune N300paKeHUM ¢ MOMOILBIO COOMPAIOUIEH JIMH3BI.
Omnpenenenue (HOKYCHOrO pacCTOSHUA U ONTHYECKOM CHIIbI cOOMparouiei
JUH3BL.

6. OIBITHI 10 PA3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnBITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdpopna u mimanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noronieHrue ceeta atomoM. KBauTel. JInHeiyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, O6eta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sapa. HykmonHnas wmopens atomHoro snapa. WMzorombl.  PanuoakTuBHBIC
npeBparnieHus. [lepros momypacmnaaa aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXpPaHEHUS 3apsS0BOTO U MACCOBOTO YHCEll.
DOHeprusi CBsi3M aTOMHBIX sfep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku sueprun CosiHiia u 3BE37.

Anepnas aHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX HM3JYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIECHHUS.

2. CrHekTpsl pa3InyHbIX I'a30B.

3. CnekTtp Bojopoaa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznyyeHus NpupoOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. HccnenoBanue TPEKOB: W3MEPEHUE SHEPTHM YacTULbBI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1AM MOTYIb.

[ToBTOpUTETHEHO-0000MIIAIONNN MOAYTh TIPEAHA3HAYCH I CUCTEMAaTH3aIIH
u  0000mIeHHS  TPEIMETHOTO  COJACpXKAHUS U ONBITa  JIEATEIBHOCTH,
MPUOOPETEHHOTO TPU M3YyUYCHUU BCETO Kypca (U3MKH, a TAKXKE JJIs MMOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMEHy M0 (Qu3WKe I 0O0y4Jarouuxcs,
BBIOPABIIINX 3TOT yU4EOHBIN MpEeMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANTH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECTIEUYMBAETCS JOCTUKEHHE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS
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SBJICHUN NPUPOJLI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIE
KAaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.
[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia pean3yeTcs
32 cu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
IpeJIaraeTes:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacro3HaBaTh U HAYYHO OOBIACHSTH
dbu3nYecKue SIBJICHUS B OKPYIKAIOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIOJI30BaTh HAYYHBIE METOJIbI UCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S IPOBEPKU TUIIOTE3 U TTOJYYEHUS TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh HAay4YHbIE OCHOBBI HauWOOJie€ BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUU HA OCHOBE 3aKOHA MPEBPALIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.
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IINIAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue ¢pu3NKu Ha ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe usydenus puznku Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUS:

— IpOSBIIEHUE UHTEPECa K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCHIMCKOM
bu3nUIecKol HAyKH;

— [IEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTUBHOMY y4YacTUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U JTHYECKUX MpoOJeM, CBA3aHHBIX C TMPAKTHUYECKUM TPUMECHEHHEM
JTOCTH)KCHUHN (HDU3UKWU;

— OCO3HaHHME BAXXHOCTH MOPAJIbHO-ITUYCCKUX MPHUHIIUIIOB B JICSITEIHHOCTH
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUS

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOM HAyKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTAaBISIOLICH
KYJIbTYpBIL;

— pa3BUTHE HAy4YHOM JIOOO3HATENBHOCTHU, WHTEpECca K HCCIE0BATEIbCKOM
NEeATEeNbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJy4us:

— OCO3HaHHE IIEHHOCTH 0e30MacHoro o0pa3a >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBUil OE30MacHOro TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBaHUEM B
JOMAIITHUX YCIOBUAX;

— chopmupoBaHHOCT, HaBbIKa pedIeKcHH, MPU3HAHKE CBOETO TIpaBa Ha
OmMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eIOBeKa;

6) TPY10BOI0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUYECKUX 3ajay (B paMKaxX CEMbH,

o0pa3oBaTebHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYEeCKOH U
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COIIMAJIbHOM HAIpPaBIICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (UIUUYECKUX
3HAHUM;

e — UHTEPEC K MPAKTUYECKOMY M3yUEHUIO TPOPEeCcChii, CBI3aHHBIX C (PUUKOI;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUA:

e — OpHUEHTAalMs Ha MpPUMEHEHUE (PU3NUECKUX 3HAHUM JJIsl PEIICHHsS 3aj1ad B
o0JlacTl OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXKHBIX TTOCHEACTBUH JJIs1 OKPYXKAIOILIEH CPebl;

e — OCO3HaHHWE TrJI00AJILHOIO XapakTepa SKOJOTHYECKUX MpoOIeM M MyTed uX
pelieHus;

e 8) amanTanum K HU3MEHSIOIIUMCH YCJOBUSAIM CONMAJIBLHOM W NPHPOIHOM
cpebl:

e — TMOTPEOHOCTH BO B3aMMOJCUCTBUU TMPHU BBHIIIOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPHITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
JIeSITeNIbHOCTD;

e — OTPeOHOCTH B (HOPMUPOBAHUU HOBBIX 3HAHUM, B TOM YHCIe (POPMYIUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O GU3UICCKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIaCTH
[1)76370 478

e — IUTAHUPOBAHUE CBOETO0 pA3BUTUS B NPHOOPETEHHWU HOBBIX (UZUICCKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH M BBISBIISITH B3AUMOCBSI3H IMPUPOBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCWUCTBUM C YUE€TOM BIMSHUS HAa OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTBHBIX MTOCIEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OcBOeHHsA MporpaMMbl 1O (U3MKE HA yPOBHE OCHOBHOTO
oO1mrero odpa3oBanus y o0ydaromierocsi 0yayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCATbHBIC YICOHBIC ICHCTBHS.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Bba3oBble JJoruueckue JelcTBUA:
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BBISIBISATh M XapaKTEpHU30BaTh CYILIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIEHU);

YCTaHABJIMBATh CYLUIECTBEHHBIN MPU3HAK KJacCU(UKAIMU, OCHOBaHUS JJIs
000011IeHHs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pacCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIIMXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh MPUYUHHO-CIICCTBEHHBIE CBS3M MPU HU3YyYEHUU (U3HUECKUX
SBJICHUW U MPOLIECCOB, J€NaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3aKJIIOUEHUH, BBIJIBUTAaTh TUIIOTE3bl O B3aUMOCBS3SIX
(u3MUECKUX BETUYMH;

CaMOCTOSATENILHO BBIOMpPATh CHoco0 pemnieHus y4yeOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
HOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIbHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKUe JeiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
bu3nuecKuii AKCIEPUMEHT, HEOONIbIIOE HCCIAEAOBAHUE (PU3UUECKOTO
SBJICHUS,

OLICHMBATh Ha TMPUMEHUMOCTh H JOCTOBEPHOCTh HH(POPMAILIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATENTHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUS], OTIBITA, UCCIIEAOBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIIBUTATH MPEANOI0KEHNUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmei:

IPUMEHATh Pa3IMYHbIE METObI, HHCTPYMEHTBI M 3aIpOChl IIPH ITOUCKE U
orOope MH(pOPMAIMM WA JAHHBIX C y4ETOM IPEII0KCHHOW YYCOHOMU
bu3nveckoi 3a1a4m;

aHaAJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(MOPMAIUIO
Pa3IUYHBIX BUIOB M OPM IIPEACTABIICHHUS,

CaMOCTOSTCJILHO  BBIOMpAaTh ONTUMAJIbHYI0 (OpPMY IpEICTaBICHUS
uHbOpMAIMK W WUIIOCTPUPOBATh peEIIacMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOM rpauKoi M MX KOMOMHAIUSMH.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIC Y4eOHbIE 1eHCTBUA:

B X0JI€ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3ysbTaToOB Ja0OpPaTOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBATh HJCH, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJAepKaHUE
0J1aroXKeaaTeIbHOCTH OOIICHHS,
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COMOCTAaBJSATh CBOU CYXKACHUS C CYXACHUSAMU JPYIMX YYacCTHHUKOB
auanora, OOHapyXUBaTh Pa3IM4Me U CXOJCTBO NO3ULIUN;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3yIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OMbITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMAaTh M HUCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYATbHON pabOThl MpU PEHIEHUH KOHKPETHOM (QuU3nyYecKon
npo0JIeMB;

OPUHUMATh L€ COBMECTHOM NIESITEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTh poJid, OOCYXJaTh TMPOIECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOIBKHUX JIIOJICH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAIpPABICHUIO U KOOPJIAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATENTHHO CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUA.

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHsIX, TPEeOYIOIIHNX
JUTsE petieHust GU3NIEeCKUX 3HaAHU;

OPUEHTUPOBATHCS B  PAJMUHBIX  MMOAXOAAX MPHUHATHUS  PEIICHU
(MHIUMBHUIyaIbHOE, TPUHATHE DPEIICHHUs B TPYyMIeE, MPUHSATHE PpEelIeHUN
TPYIION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3MUECKON 3a7a4u WU
IUTAaHA WCCJIEJOBAHMUS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraeMble BApUAHThI PEIICHUMH;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKCHHS) PE3yJbTaTOB
NeSITETHPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WMCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYallMii, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSIM;
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CTaBUTb ce€0s1 HA MECTO JPYIrOro 4eJIOBEKa B XOJE€ CIOpa WIM IUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOro;
MPU3HABATh CBOE MPABO HAa OIMIMOKY MPHU peIeHUH (PU3HUECKUX 3a7a4 WIN
B YTBEPKIECHUAX Ha HAYUHBIE TEMBI U TAKOE K€ IIPABO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K xoHIy o0yuenusi B 7 kj1acce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUEeCKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHUILI (HU3UIECKHUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYECKOE [IBI)KEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASL
cuna,  gedopmarus  (ynpyras, — IUIacTUYecKas),  HEBECOMOCTb,
COOOIIAIONINECS COCYbI;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUWE YaCTUIl BEIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIHs,
B3aMMOJICHCTBHUE TEJ, PAaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCHIO
BpallleHHsI, Tepejada JAaBlIeHUs TBEPABIMU TellaMH, S>KUIKOCTIMU U
razamM, arMocdepHoe JaBlieHWe, IUIaBaHHWE TeJ, MpeBpalleHUs
MEXaHMYECKOW PHEPruM) MO OMHCAHMIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIKNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SBICHUS B TMPUPOJIE:
pPUMEPHI JIBIKCHUS C PA3IUYHBIMU CKOPOCTSMH B JKMBOM M HEKHUBOU
NpUpojie, ACUCTBHE CHJIBI TPEHUS B TPUPOAEC M TEXHHUKE, BIUSHUE
aTMOC(EPHOTO N1aBIICHUS Ha KMBOW OpPraHu3M, IJIaBaHUE pbIO, phIuard B
TEeJIE YeJIOBEKa, MPHU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a/1auy B y4eOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBICHUN;
OIMMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBJICHUS, UCTIONB3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIIHSISI CKOPOCTh, CHJIA YIIPYTrOCTH, CUJIA TSIKECTH, BEC
Tena, Cujla TpEeHus, [AaBieHue (TBEPAOro Tena, KHUIKOCTH, Ta3a),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYECKass padoTa, MOIIHOCTbh, IUICYO CHIIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO JEHCTBUA MEXaHU3MOB,
KMHETUYeCKasi W TMOTEHUUAJIbHAS DHEpPrus), MpU OMHCAHUM MPABUIBHO
TPaKkTOBaTh  (PU3MYUECKUNA  CMBICT  HMCIHOJIB3YEMBIX  BEJIIMYMH, HUX
0003HaYeHUs] W E€IUHULIBI (PU3NYECKUX BEJIUYMH, HAXOIUTh (POPMYIIbI,
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CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYMHAMH,
CTPOUTH rpaUKU U3YUCHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEIIUYUH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3UUECKUE SIBICHHUS U TMPOLECCHI,
WCIOJb3ys MpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOM MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pblyara (0yoka),
«30JI0TO€ TPaBWJIO» MEXAHMKH, 3aKOH COXPAHEHUS MEXaHMYECKOU
SHEPruu, NpU HTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa H
3aMKMChIBATh €T0 MATEMATHUYECKOE BHIPAXKEHHUE;

O00BSACHATH (PU3UUECKHUE SABJICHUS, TPOLECCH U CBOIMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCT€ CHUTYyallMii MpaKkTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBsiCHEHHEe u3 1-2
JIOTUYECKUX LIAroB € OMopoil Ha 1-2 M3yuYeHHBIX CBOMCTBA (PM3HUECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7ayd B 1—2 JEHCTBUSA, MCHOJb3YysS 3aKOHBI U
dbopMyIbl, cBsI3bIBaKOIIME (DU3MUYECKUE BEJIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUS 3a/1ayyl 3aMUChIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NUECKUE
BEJMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBIe, HEOOXOAUMBIE JIJISl PEIIeHUs 3a]a4, OLEHUBATh PEaTUCTUYHOCTD
MOJIY4EeHHON (DU3NUECKOU BEITMYHMHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pPEHIUTh MPH MOMOIIU
(¢u3MUeCKrX METOAOB, B OTIMCAHUM MCCIICIOBAHUS BBIICISTH IPOBEPSIEMOE
Opennoyioxkenue  (TUmoTe3y),  pazauyaTb U HMHTEPIPETHPOBATH
MOJIYYCHHBI pe3yibTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yjIbTaTaMm;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0O (PU3WYECKUX SBICHUN  WIH
bu3uIecKux CBOWCTB TeJ: bopMyIHpOBaTH IpOBEpsIEMbIE
MIPEINONIOXKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pYyI0BaHNUA,
3aMKChIBATh XOJ ONBITA U (DOPMYITUPOBATH BHIBO/IHI,

BBITIONHATh TPSIMbIE W3MEPEHHUs PpACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CcHIIBI M TEMIEpaTypbl C UCHOJb30BAHHEM aHAJIOTOBBIX U
mupoBBIX TPHOOPOB, 3aMUCHIBATH TOKa3aHUS MTPHOOPOB C YIETOM
3a/1aHHOM aOCOJIFOTHOW MOTPEIIHOCTH U3MEPEHMUIA;

MPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTH OTHOW (PU3NUYECKON BEIIMUUHBI OT
IpPYrol C UCHOJb30BAaHUEM TMPAMBIX H3MEPEHUNM (3aBUCUMOCTH MYTH
PAaBHOMEpPHO JBWXKYILETOCA Telda OT BPEMEHHU JBUKEHHS TeJa, CHUIIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOLIAA CONPUKOCHOBEHUS TEJ, CUIIbI
YIIPYTOCTH OT YJIMHEHUS MPYKUHBI, BRITAIKUBAIOMIEH CHUIBI OT 00BhEMa
MOTPYKEHHON YaCTH Tejla M OT IUIOTHOCTH KHUJKOCTH, €€ He3aBUCUMOCTH
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OT TUIOTHOCTH TeJla, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUM
MJIaBaHUS TEJ, YCIOBUH paBHOBECHs pbhluara W OJOKOB), Y4acCTBOBAaTh B
IUIAHUPOBAHUM  YYEOHOTO WCCIICIOBAHUS, COOMpaTh YCTAaHOBKY H
BBITIOJHATh M3MEPEHUs, CIEeNys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pPE3yNbTATHl TOTYYEHHON 3aBUCUMOCTH (DHU3UYECKUX BEIUYMH B BHUJC
NIPEJIOKCHHBIX TaOIUI] M TpadUKOB, JEJaTh BBIBOJABI IO pe3yJbTaTaM
UCCIICIOBAHUS,

IPOBOAUTh KOCBEHHBIC H3MEpPEHHUS (U3MYECKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUIAKOCTH W TBEPAOTO TEJa, CHJIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3JyXa, BBITAIKWBAKOIIAsS CWIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAD(DHUIIMEHT TOJIE3HOTO JCHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysSd TMPEMIOKCHHOW HMHCTPYKIUU: TPHU
BBITIOJTHEHUN W3MEPEHUN COOMpaTh ASKCIICPUMEHTAILHYIO YCTAaHOBKY H
BBIYHCIISATh 3HAUCHUE NCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU OC30IIaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JIEUCTBUS TPUOOPOB M TCXHHUYCCKHX YCTPOMCTB:
BECBI, TEPMOMETp, JMHAMOMETP, COOOIIAIOIINECs] COCYHbI, OapoMerp,
phIYar, IOJBUKHBIN M HETIOABM)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepH30BaTh MPHUHIMIBI JEHCTBUS U3yYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha WX oOmucaHus (B TOM YHCIE:
NOIIMITHAKHA, YCTPOHCTBO BOJOMPOBOJAA, THIPABIMYCCKUA TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOH HACOC, ApEOMETP), HCIIOJIb3Ys 3HAHUS
0 CBOHMCTBaX (PU3MYECKUX SBICHUN M HEOOXOAMMBIC (DU3NUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3MYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0pallieHnu ¢ MpudopaMu U
TEXHHYECKUMHU YCTPONCTBAMHU, COXpPAHEHUS 3J0POBbS W COOJIIOICHUS
HOPM IKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIICCTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOUCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIIUXCS
3HAHUA © TyTéM CPAaBHEGHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
uH(OpPMAINIO, KOTOpas SIBISICTCS MPOTHBOPEYMBON WM MOXET OBITH
HEJ0CTOBEPHOM;

WCITIOJIB30BAaTh TP BBITIOIHCHUH yYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
auTepaTtypy  (PU3MYECKOTO  COAEp)KaHWs, CIPABOYHBIE MaTEpPHUAIbI,
pecypcel cetn MHTEpHET, BlageTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(YOPMAIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
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co37aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE M YCTHBIE COOOILECHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAK (U3UUECKOTO COAECpPKAHUSA, B TOM
qyciae MyOJIMYHO AeNlaTh KpaTKHe COOOLIEHHsI O Pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIEIOBAaHUN, MPU OBTOM T[PAaMOTHO HCIOJIb30BATh
U3YYCHHbI TOHATHMHBIA anmapar Kypca (U3MKH, CONPOBOXKIATH
BBICTYILJICHUE IIPE3EHTALUEH;

OpU BBIIOJHEHUM YYEOHBIX NPOEKTOB U HCCIEJOBAaHUN pacrpeiensTh
00s3aHHOCTH B TpYMIE€ B COOTBETCTBUM C IOCTaBJICHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBHUM, AaJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJECHUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoniy oOyuenusi B 8 kj1acce npeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUSA BEILIECTBA, KPUCTATIIMUECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BJIAXHOCTH
BO3/1yXa, TeMIleparypa, BHYTPEHHSI DHEpPrusi, TEIJIOBOM JBUIaTEellb,
AJIEMEHTAPHBIN AIEKTPUUECKUIN 3apsijl, FJIEKTPUUECKOE TMOJIe, MPOBOJIHUKH
U TURJICKTPUKH, TOCTOSIHHBIA 3JICKTPUUYECKUM TOK, MArHUTHOE TIOJIE;
pasnuuath SBJICHUS (TEIUIOBOE pacIIMpeHHE M CKaTHe, TeIiornepeaaya,
TEIJIOBOE€ PAaBHOBECHE, CMAUYMBAaHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTALIM3aIusa (OTBEpAeBaHUE), KHUIICHHE,
TeIvIonepeaya (TEnIOnpOBOHOCTb, KOHBEKIIHS, U3JIyYCHHE),
AJIEKTpU3allus TeJl, B3aUMOJCHCTBUE 3apsiiOB, ACHCTBUS AJIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHME, B3aUMOJCHCTBUE MAarHUTOB, JIEHUCTBUE
MAarHMTHOTO TI0JISl Ha MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAasE MHIYKIIHS)
0 ONHCAaHUID MX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIIUX JTaHHOE (PU3UYECCKOE SBIICHHE;

pacrio3HaBaTh MPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpYXKaloIlleM MHpE, B TOM 4HCiIe (U3UYCCKHE SBICHUS B MPUPOJIC:
MMOBEPXHOCTHOE HATSKCHUE W KaNWUISPHBIE SBICHUS B IPUPOJIE,
KpUCTa/UIbl B Tmpupoje, wuznydyeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUISCKUE
SIBJIEHUSI B aTMocdepe, SIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noje 3emi, Apeid MOIOCOB, PO MArHUTHOTO MOJISI JUIS KU3HU Ha
3emiie, OJISIPHOE CUSHHUE, TIPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICIATH CYIICCTBCHHBIC CBOWMCTBA (NMPU3HAKH) (PU3HUCSCKUX
SIBIICHUIM;
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OMUCHIBATh U3YUYECHHBIC CBOMCTBA TN U (PU3UYECKUE SIBJICHUS, UCIOJIb3YS
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrusl, KOJIUUECTBO
TEIUIOTHI, YJEJIbHasg TEIUIOEMKOCTh BEIIECTBA, YyHAEJIbHAs TEIUIOTa
IUIaBJICHMS, yJelIbHAs TEIJIOTa NapooOpa3oBaHMsl, yJeidbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA()QPUIMEHT TMOJEe3HOro JEHCTBUS TEIIOBOM
MAaIlIMHbI, OTHOCUTEJIbHAS BIAXKHOCTh BO3/lyXa, SJIECKTPUUYECKUN 3apsij,
CUJla TOKA, DJICKTPUUECKOE HAIpSKEHUE, COMPOTHUBIECHUE IPOBOJIHUKA,
yIEeTbHOE  CONpPOTHBJIEHUE  BELIECTBAa, paboTa W  MOIIHOCTb
AJIEKTPUYECKOT0  TOKa), TPU  OINUCAHWUU  TMPABUILHO  TPAKTOBAaTh
(bU3UYECKU CMBICT MCTOJb3yeMbIX BEJIUYUH, O003HAUCHUS U EIUHUIIBI
bU3UYECKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(bU3UYECKYI0 BEJIMYMHY C JPYTMMU BEIWYMHAMH, CTPOUTH TpaduKu
U3YUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUUMH;

XapaKTepU30BaTh CBOWCTBA TeJl, (PU3MYECKUE SBJICHUS M MPOIECCHI,
UCIIOJIb3ys OCHOBHBIC TOJIOKEHUSI MOJICKYISIPHO-KUHETUYECKON TEOopUu
CTPOCHHMS BEIIECTBA, MPUHIIUIN CYMEPIIO3UIIUU MMoJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH OMa Juis ydacTKa LENH, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpAaHEHUsSI DJHEPruu, TMpU OSTOM J1aBaTh
CJIOBECHYIO (OPMYJMPOBKY 3aKOHA W 3alMCHIBATh €r0 MaTEeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TEJl, B TOM YUCIE U B
KOHTEKCTE CUTyalHUl MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISITH
NPUYMHHOCIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX
IaroB ¢ omopor Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(bu3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJauyd B 2—3 JEUCTBHS, HCHOJb3Yys 3aKOHBl H
dbopMyIbl, cBs3bIBAOIMINE (DU3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCJIOBHUS 3aJa4yd 3allUChIBAaTh KPATKOE YCJIOBUE, BBISBIATH HENOCTATOK
JAaHHBIX JUISI pEIICHUs 3a7a4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOoOXOMMMBbIE g €€ pelieHus, MPOBOAWTh pacd€Thl W CPaBHUBATH
MIOJTYY€HHOE 3HaueHNe (HPU3NIECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEMIUTh MPU MOMOIIU
¢u3HUeCKNX METO/OB, HWCIIONB3Yysl ONMHUCAHWE WCCICIOBAHUS, BBIICISATH
IPOBEPSAEMOE  MPEANOJIOKEHHE, OLEHUBATh NPABWIBHOCTH MOPSAKA
IIPOBEJICHUS UCCIENOBaHMUS, N€IaTh BEIBOBI;

MPOBOJUTH OMBITHI 1O HAOMIONECHUIO (PUBMYECKUX SBICHUH  WIH
¢u3HUecKrX CBOMCTB TeM (KaMJUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT IBETa H3Jydarouel (morioiaroniei)
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MMOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
iomaan €€ TOBEPXHOCTH, SJEKTpU3AlMs Tel M B3aUMOJEHCTBUE
ANEKTPUUYECKUX 3apsI0B, B3aUMOJICUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yaJIU3allisl MArHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHUTHOT'O TOJIsI Ha MPOBOJAHHUK C TOKOM, CBOMICTBAa 3JIEKTPOMArHuTa,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (QOpMyIHpOBaTh
pOBEpsiEMbIE MPEANOI0KEHUSI, COOUPaTh YCTAHOBKY U3 MPEII0KEHHOTO
000py1I0BaHMS, OITUCHIBATH XOJ1 OMbITA U (DOPMYJIUPOBATH BHIBOJIHI;
BBITIOJIHSITE ~ TMPSAMBIE  U3MEPEHUST  TeMIepaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTH BO3[yXa, CHUJIbl TOKAa, HANPSDKEHHUS C HCIOJIb30BAaHUEM
AQHAJIOTOBBIX TPUOOPOB U JaTUYMKOB (U3UYECKUX BEJIIMUYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3MUYECKON BETUUUHBI OT
Ipyrod ¢ HCHOJB30BAHHEM TMPSMBIX  HM3MEpEeHUuN  (3aBUCHUMOCTD
COMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAM TOMNEPEUHOTO
CEYEHHMSI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIBI TOKA,
UAYIIETO0 4Yepe3 TMPOBOJHUK, OT HANpPSDKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAaHME TMOCJEAOBATEIbHOIO M MapaJJIeIbHOIO  COEIUHEHUN
IPOBOJAHUKOB): TUIAHUPOBATh HCCJIEJAOBaHUE, COOMpPATh YCTAHOBKY W
BBITIOJHATh M3MEPEHUs, CIENys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOABI 10 PE3YIbTaTaM HCCIIEI0BAHNUS;

IPOBOAUTh KOCBEHHBbIE H3MepeHUs: (U3MYECKUX BeNMYMH (yIenabHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONPOTHUBICHUE IPOBOJHMKA, padoTra U
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHHPOBATH HM3MEPEHHs, COOHpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIISITh 3HAUEHUE BEJTNYUHBI;

coOmI01aTh TIpaBuiIa TEXHUKU O€30MaCHOCTH IIPH paboTe ¢ J1abopaTOpHBIM
000opyT0BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS HU3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HMX oOmHucaHusi (B TOM YHCIE:
CUCTEMa OTOIUICHUS JOMOB, THTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJITMETP, CUETUYMK DIECKTPUUECKON 3SHEPruu, 3JIEKTPOOCBETUTEIbHBIE
npuOOPBI, HATPEBATEIBHBIE AIEKTPONPUOOPHI (TPUMEPHI), IEKTPUUECKUC
PEeAOXPAHUTENH, ANEKTPOMArHUT, AIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Ys 3HAHUS O CBOMCTBaxX (DM3WYECKUX SIBICHUA W HEOOXOIMMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOIMCTBA M HU3MEpPUTEIIbHbIC
npuOOpbl MO CXEMaM M CXEMATHYHBIM PUCYHKaM (GKHJIKOCTHBIN
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TEPMOMETpP, TEPMOC, MCUXPOMETP, THTPOMETP, IBUTATEIb BHYTPEHHETO
CropaHusi, JJEKTPOCKOI, PEOCTaT), COCTaBIATH CXEMBI JJICKTPHYCCKUX
Iernel ¢ MoCaeA0BaTeIbHBIM U MMapajlIeIbHBIM COSAMHEHUEM JJIEMEHTOB,
pasnuyasi yCJIOBHBIC 0003HAUCHHS DJIEMEHTOB DJICKTPHUSCKHX TIETIeH;
NPUBOIUTHL  TpUMEPHl  (HAaXoauTh  WHGOpPMAIMI0O O  MPUMEPax)
NPAKTHYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHWUH B TIOBCEIHEBHOM
KU3HU I oOecrieueHns 0€30MacHOCTH P OOpaIeHUH ¢ MPUOOpaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXpPAHEHUS 3J0POBBbS W COOJIIOICHHUS
HOPM JKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH Cpejie;

OCYIICCTBIISITh TOUCK HMH(pOpManuu (U3HYECKOTO0  COJCpPKAHHS B
WNuTepHeTe, Ha OCHOBE WMCIOIIMUXCSA 3HAHWMA W TYTEM CpaBHEHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICHATH WH(GOpMAIUIO, KOTOpas
SIBJISICTCS IIPOTHBOPECYNBOMN MIIH MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBHITIOJHCHUN YYCOHBIX 3a/JIaHMK HAyYHO-TIOMYJISPHYIO
TUTEpaTypy (PU3NYECKOTO  COACP)KaHWs, CIPaBOYHBIC MaTepHUAIbI,
pecypcel cetn MHTEpHET, BlageTh NpruéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHCHMCHHBIC W KpaTKHUE YCTHBIC COOOIICHUS,
0600mass wHOpMaNMIO W3 HECKOJBKUX MCTOYHUKOB (HU3NUECKOTO
colepKaHWs, B TOM 4YHCIE NYOJIMYHO TMPEACTABIATh PE3YyIbTaThl
NIPOSKTHOW WJIM HMCCIIEIOBATCIbCKOW JIEATEIBHOCTH, MPH 3TOM T'PaMOTHO
UCIIOJIb30BaTh HW3YYCHHBIM TMOHATHHHBIA ammapaT Kypca (H3UKH,
COIPOBO’KJIATh BBICTYIICHHUE MPE3CHTAIINCH;

IPH BBIMOJTHCHUU YYEOHBIX IPOCKTOB W HMCCICIOBAaHUN (HU3UUICCKUX
IPOIIECCOB PACIpPEACNIATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJIECHHBIMH 3aJadyaMi, CJIEIUTHh 3a BBIIOJHEHUEM IUIaHA IEUCTBUI H
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B
NEeATEeIIbHOCTD TPYIIIbI, BRICTPAUBAaTh KOMMYHHUKATUBHOE B3aMMOJICHCTBUE,
IPOSIBJISAS TOTOBHOCTH pa3periaTh KOH(IMKTHI.

K xoniy oOyuenus B 9 kj1acce mpeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIIKCHHUS, JehopMarius
(ympyrasi, TacTU4ecKkas), TpPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOJIOTHO TBEPIOE TEJO,
LEHTpP TSAKECTU TBEPJIOTO Tella, paBHOBECUE, MEXaHUYECKUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, AIJICKTPOMArHUTHBIC BOJHBI,
1IKaJia AJ€KTPOMArHUTHBIX BOJIH, CBET, OJIU30PYKOCTh U JAJIbHO30PKOCTD,
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CHEKTPhl UCIYCKaHUs M MOTJIOIIECHHUs, anb(a, 0eTa- U raMma-u3IydeHus,
M30TOMbI, IAEPHAS IHEPTeTHKA;

pasznuyarh SBICHHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJMHEWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE
najieHue Tell, pABHOMEPHOE JBUKEHUE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE IBMKEHUE, KojeOaTellbHOE JIBIKEHHUE (3aTyXarouue U
BBIHYKJCHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBJKEHHE, OTPaKEHHE
3ByKa, MPSMOJIMHEWHOE pacipoCTpaHEHUE, OTPAKEHUE M MPEJIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKeHHE CBETA, pa3jloKeHue 0enoro cBeTa B
CHEKTp M CJIOXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHs CBETa,
€CTECTBEHHAsl PAaJMOAKTUBHOCTb, BOSHMKHOBEHHE JMHEHYATOro CIEKTpa
U3JTyYEHHs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B MPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKeHUE TiaHeT COMTHEYHON CHCTEMBbI, pEaKTUBHOE
JBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHUBOTHBIMH,
3eMJIETpSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BEeTa Tell,
ONTUYECKHUE SIBICHUS B IpPHUPOJE, OMOIOrMYECKOE JIEHCTBUE BHUIUMOTO,
yAbTPa(QHOIETOBOIO U PEHTTEHOBCKOTO H3JIyYEHUH, €CTEeCTBEHHBIN
pasivoakTUBHBI (DOH, KOCMHMUYECKHE JIy4YHd, PaAHMOAKTUBHOE H3JIydEHHE
OPUPOAHBIX MHHEpAJIOB, JCHCTBUE paJUOAKTUBHBIX W3JIYYCHU Ha
OpPraHM3M 4YeJIOBEKa), MpPH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIIEJSATh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKM) (DU3HUECKUX
SIBJICHUH;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN U (U3NUYECKUE SIBICHUS, UCIOIB3YS
¢usnyeckue BeIMUYMHBI (CpeAHssi WU MTHOBEHHAs CKOpPOCTb Teja IpH
HEPABHOMEPHOM JIBJKEHHH, YCKOpPEHHWE, MEepeMEIIEHue, MyTh, YIJIoBas
CKOPOCTb, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSKECTH, YCKOPECHHE
CBOOOJIHOTO TMAaJEeHMs, BEC Tejla, HUMIYJIbC Tejld, HMITYJIbC CHJIbI,
MEXaHH4ecKkass padoTa M MOIIMHOCTh, MOTEHLUAJIbHAs JHEPrusl Teia,
HNOJHATOIO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHIMAJIbHAs 3HEPIUsl CHKaTOU
NPYKUHBI, KHUHETHYECKAsl JHEPrus, IOJHAs MEXaHW4YEeCKas SHEprus,
NEePUOJ U YacToTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMIICHUS CPEJbl), IPU ONHUCAHUU
MPaBUWIBHO TPAKTOBaTh (PU3MUYECKUI CMBICI MCHOJIb3YEMBIX BEIUYMH,
0003HaUYEHUsI M EOUHUIBl (PU3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYMHY C JPYTUMU BEJIMYMHAMU,
CTPOUTH I'papMKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEINYHH;

28



XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXpaHEHWs] 3HEPruHu, 3aKOH BCEMHPHOI'O TATOTEHUS,
INPUHIMUI CYNEPHO3ULMH CHJI, NPUHUUII OTHOCUTENBbHOCTH [ 'amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIIYJbCa, 3aKOHBbl OTPAKEHUS U
IPEJIOMJICHHS CBETA, 3aKOHbBI COXPAHEHUS 3apsiJOBOTO U MacCOBOI'O YHCEIl
OpU AJIEPHBIX PEaKUUsAX, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MAaTEMAaTUUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
IaroB ¢ OMopod Ha 2—3 M3y4YEHHBIX CBOWCTBA (PU3UUYECKHUX SIBJICHU,
(U3HUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3anayd  (omuparouMecs Ha cuctemy w3z 2-3
YpaBHEHHI1 ), UCTIONB3YS 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PUZUYECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 3aJauyd 3alHChIBaTh KpPaTKOE
yCIIOBUE, BBISBJISATH HEAOCTAIOIIME WU M30BITOYHBIE JAaHHBIE, BHIOUPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl PEUICHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh TMOJYYEHHOTO 3HAaueHUs (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEHIUTh TpPH OMOIIU
¢u3MUecKX METO/OB, HCIIONb3Yysl OMHMCAHWE HCCIEIOBAHUS, BBIICIATDH
poBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh IOPSAKA
NPOBEJICHUS  MCCIEIOBAaHUS, JIeJlaTh  BBIBOJABI, HMHTEPIPETHPOBATH
PE3yNbTaThl HAOIIOICHHUM U ONIBITOB;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
¢u3nuecknx CBOWCTB Tell (M3ydyeHUE BTOpPOro 3akoHa HpioTOHa, 3akoHa
COXpaHEHUS] DHEPTUH, 3aBUCHUMOCTh IEpUoAa KOJIEOAHWW MPY>KUHHOTO
MasgTHUKa OT MAacChl Irpy3a M KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MaJbIX KOJeOaHUH, MPAMOJIMHEMHOE PacCIpOCTPAHEHHE CBETA,
paziioxkeHue Oenoro cBeTa B CHEKTpP, M3YyUYEHHE CBOMCTB M300pakeHUsl B
IUIOCKOM 3€pKajie U CBOWCTB HM300pakeHHs NpeaMeTa B coOuparomei
JMH3€, HAOJIOJICHHE CIUIOIIHBIX U JIMHEHYAaThIX CHEKTPOB HU3IYUCHHUS):
CaMOCTOATETLHO CcOOMpaTh YCTAaHOBKY W3  W30BITOYHOTO Habopa
o0opynoBaHUs, ONHUCHIBATH  XOJl OMbITAa W  €r0  PE3yJbTaThl,
dbopMyIHpOBaTH BHIBOIBL

IIPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHUH, ONpeaesss
cpeqHee 3HAaYeHHE H3MepsAeMoil BenuyuHbl ((POKYCHOE paccTOsSHUE
coOuparoniell JIMH3bI), OOOCHOBBIBaTH BBIOOp cHoco0a HU3MEpEeHUus
(u3MepuTenbpHOro nMpudopa);
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MPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEIMYUH C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPECHHH (3aBUCUMOCTH TYTH OT BpPEMEHH
P PaBHOYCKOPEHHOM JIBIDKCHWHM O€3 HadaJdbHOW CKOPOCTH, TEepHuoaa
KOJICOaHMI MaTeMaTHYeCKOrO0 MasTHHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTH
yria OTpakeHUs CBETa OT yrila MajJeHUs W yrja MPEeJOMIICHHS OT yria
najieHus): IUJIAaHUPOBATh HCCIEIOBAHHE, CAMOCTOSTEIBHO COOUpaTh
YCTaHOBKY, (HKCHPOBAaTh PE3yibTaThl  IMOJYYCHHOW 3aBUCHUMOCTH
bu3MYeCKUX BEIMYUH B BHUJAEC TaOMUIl U rpadUKOB, J€JIaTh BBIBOABI IO
pe3yabTaTaM HCCIIeI0BaHus;

NIPOBOJAUTL KOCBEHHBIE W3MEPCHUS (PU3MYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YyCKOpEHHE Tejla TMpPU PABHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJTHOTO TMAaJeHUs, JXECTKOCTh MPYXHUHBI, KOI(POUIIMCHT
TPEHHSI CKOJIBKCHHSI, MEXaHWUeckas padoTa W MOIIHOCTh, 4YacToTa H
neproy KoyieOaHWK MaTeMaTHYeCKOro W TPYKWHHOTO MAasSTHHUKOB,
ONTHYECKAas CHJIAa COOMpAOIICH JIMH3BL, PAAUOAKTHBHBIA  (OH):
TUTAHKPOBATh HM3MEPCHHS, COOMpATh IKCICPUMCHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIys MPEIIOKCHHOW WHCTPYKIIMH, BBIYUCISATH
3HAUCHWE BEJIMYWHBI U aHAITM3UPOBATH MOJIYYCHHBIC PE3YIbTaThl C Y4ETOM
3aJJaHHOM MOTPEITHOCTH U3MEPECHUN;

co0JIro1aTh TpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
0o0opy10BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKM HU3YUYEHHBIX (DU3UYECKUX MOJENei:
MaTepuajibHas TOYKa, a0COJIOTHO TBEPIOE TENO, TOUYECYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JMH3a, IUJIaHETapHas MOJEeJb aToMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmNHCaHUs (B TOM YHCIE:
CIUJOMETP, NATYMKH TOJOKEHUS, PACCTOSHUS W YCKOPEHHS, paKera,
9XOJIOT, OYKH, Tepuckomn, (Qoroamnmapar, ONTHYECKHE CBETOBO/IHI,
CIIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCMOIB3ys 3HAHUSA O
CBOMCTBAaX (PU3MYECKUX SBICHUH ©  HEOOXOAuMBbIE (pu3MUecKue
3aKOHOMEPHOCTH;

MCITOJIB30BATh CXEMbl U CXEMATUYHBIC PUCYHKH W3YYCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPHUTEIBHBIX NPHOOPOB M TEXHOJOTUYECKUX IPOIECCOB
Py penieHuN Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOCHUS U300PaKEHUI B TNIOCKOM 3€pKajie U COOUparomeH JINH3E;
OPUBOIUTH  TpUMEpPHl  (HAXOAuTh  WH(MOpPMAIMIO O  MPUMEpax)
MPAKTUYECKOTO HCIIONB30BaHUS (U3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU 1151 oOecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ MpudopamMu U
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TEXHUYECKUMHU YCTPOICTBAMHU, COXpPAHEHUs 3A0pPOBbS U COOJIIOIECHHUS
HOPM JKOJIOTUYECKOTO TIOBEJECHUS B OKPYKAOLIEN CPEAE;

OCYLIECTBJISITh MOUCK HMHPOpMaUUU (U3HUECKOrO COJACpKAHHUS B
HuTepHere, caMoCTOATENBHO (YOPMYIUPYS MOMCKOBBIN 3alpOC, HAXOIUTh
NyTU ONpEeNeNeHus: TOCTOBEPHOCTH MOJIYyYeHHON MH(OpPMAIMU Ha OCHOBE
UMEIOIINXCS 3HAHUHN U JONOJHUTEIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBINOJHEHUN YYEOHBIX 3aJaHUM HAYyYHO-TIOMYJISIPHYIO
AUTEpaTypy (PU3MYECKOTO  COAEep)KaHUs, CIpaBOYHbIE MaTepHalIbl,
pecypebl cetn MIHTEpHET, BlIaieTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusl HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMAIIMM U3 HECKOJIBKUX HCTOYHMKOB (PU3UYECKOTO COJEp KaHMUS,
nyOIMYHO MPEACTAaBIATh PE3YIbTaThl MPOSKTHOM MIIM UCCIEI0BATEIbCKON
NEATENIbHOCTH, MpPH 3TOM TIPaMOTHO  HCHOJb30BaTh  M3YYEHHBIN
NOHSATUMHBIA amnmapaT W3y4aemoro paszzena (U3MKH U COMPOBOXKIATH
BBICTYIIJICHUE TMpE3eHTalMe ¢ y4€TOM OCOOEHHOCTEH ayJauTOPHUH
CBEpPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazjnen 1. ®u3uka u e€ poJib B NO3HAHMH OKPY:KAKOIIEro MUpa
b K
1.1 ®dusuka - Hayka o0 pUpoJe 2 nommorexa 110
https://m.edsoo.ru/7f416194
1.2 du3zndecKre BEITMINHBI 2 1 bubmmorexa [OK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIN METOJ ITO3HAHMS 2 1 bubmorexa OK
' . A https:/m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA
bu6 e OK
2.1 CrpoeHue BelecTBa 1 nomoreka I
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 1 bubnuoreka [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 ubsmorexa L
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
b K
3.1 MexaHn4ecKoe JIBHKEHUE 3 nommorexa I10

https://m.edsoo.ru/7f416194
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3.2 WNuepuus, Macca, MI0THOCTh 4 1 bubmorexa OK
https://m.edsoo.ru/7f416194
3.3 Cwna. Buner cun 14 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya qaBneHust TBEPIAbIMU 3 bubnuoreka [JOK
' TEJIaMHU, )KUJAKOCTSIMU U Tra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBneHue KuJIKOCTH 5 bubmorera [IOK
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 mommorexa T10
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznen S. Pabora u MOIIHOCTL. JHeprus
5.1 PabGoTa 1 MomHOCTH 3 1 Eubmorexa OK
https://m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
bub6 K
5.3 MexaHunueckas 3Heprust 4 1 uomorexa O
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12
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8 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeM nmudpoBLIe
Ne n/m P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. TensioBble IBJIEHUS
1.1 Ctpoenue u CBOICTBA BEIeCTBA 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MPOLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSA
51 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIC TEJla 7 1 bubnuoreka [IOK
’ U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSIHHBIN 2IIEKTPUUYECKUIT TOK 20 1 7 bubmorexa OK
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 bubnmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DNEeKTpOMarHuTHask UHIYKIUS 4 Eubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KUIIACC

KoanyecTBO 4acoB DJIeKTPOHHBbIE
HaumMeHoBaHMe pa3aesioB M TeEM undgpoBbie
Ne n/m P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. Mexanuveckue siBJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' ONKCaHUS https://m.edsoo.ru/7f41a4a6
bu6 OK
1.2 BsanMmonelicTeue Tei 20 1 3 nommorexa 11
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXPAHEHUS 10 3 nommorexa 110
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannuyeckue Kojae0aHusl U BOJTHbI
bu6 OK
2.1 MexaHnudeckue KojeOaHus 7 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4eckre BOJTHBI. 3BYK 8 1 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. DyieKTpOMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 ) bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3nen 4. CBeToBEI€E SIBJEHUSA
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bubmuoreka [JOK
4.1 3aKOHBI PACIIPOCTPAHEHUSI CBETA 6 2
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznioxxkenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBBIE SIBJICHUS
bubmmoreka [{OK
1 " 4 1
5 CITyCKaHHWE U MOTJIOMICHUE CBETa aTOMOM hitps://m.edsoo.ru/741ada6
5.2 Crtpoenune aToOMHOTO siipa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
5.3 SnepHbie peakuu 7 1 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTopuTe 1bH0-00001IaK0 1M MOYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ’ bubmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 Kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 27
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JUCT ®PUKCUPOBAHUS U3SMEHEHU A TOMOJTHEHU
B PABOYEN ITPOTPAMME

npuloosicerue

CoriacoBaHue ¢

Jara
KYPHPYIOLIUM IpeaMeT
BHECEHU YPUPY p
. Conep:xanue 3aMecTUTeIeM IMPeKTopa
U3MEHEHUI,
. (moamuce, pacimmngpoBka
AOMOJTHEHHU

MOATNCH, 1ATA)

IMoanuck J1uIa, BHECIIETO
3anmuch
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