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1.MMOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO o0OIIEro o00pa3zoBaHUs
COCTaBJICHa HAa OCHOBE IOJOKEHUUA M TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00Opa30BaTeIbHON HPOrpaMMbl, NMPEJICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHOl paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

CopepxaHue mnOporpaMMbl 1O (U3MKE HAMpaBlIeHO Ha (HOpMUpPOBaHUE
€CTEeCTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOyYarolIMXCs M OPraHu3alui0 HU3yYeHUs
(Gu3MKM Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mo ¢usuke yyuThIBaroTCA
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuu TpeboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM OOyUYeHUsl, a TaKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
1o rogam o0yyeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YCHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs IMPEIMETHOTO COACpPKaHUS U
yuéTe BO3PAaCTHBIX OCOOEHHOCTEH 00yUYarOIMXCSl.

[Iporpamma 1o ¢usuke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl 0 y4eOHOMY MPEIMETY.

dusrka SBISETCS  CHUCTEMOOOpPAa3yIIIUM ISl  €CTeCTBEHHO-HAYUYHBIX
y4eOHBIX MPEMETOB, MOCKOIbKY (DU3NUYECKHE 3aKOHBI JIKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acTpOHOMHEH H (PU3HYECKOMN
reorpadguei, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUDpA,
NperocTaBiIsieT Hauboiee sCHbIE O00pas3lbl MPUMEHEHUS HAY4YHOTO0 METo/Aa
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYESHHsI TOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (puU3MUecKoro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHUs COCTOUT B (DOPMHPOBAHUM €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH H
MHTepeca K HayKe Y 00yJaromuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CJIEIYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTB:

®HAYYHO OOBSICHATH SBIICHHUS,
®OIICHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEA0BAHMS;
SUHTEPIPETUPOBATH TAHHBIC U UCIIOJIB30BaTh HAYUHBIC JI0KA3aTEIHCTBA
JUTSI TIOJTyYEHUST BBIBOJIOB.
Hemn wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs

onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
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oOpa3oBaTenbHbIX opranu3auusx Poccuiickoit ®enepanuu, peamu3yronmux
OCHOBHBIE  00I11€00pa30BaTeNIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnerun Munucrepctsa npocsemienus Poccutickoit denepanuu (mpoTokon ot 3
nexadps 2019 r. Ne I1K-48H).
eaun nzyyenus pusuku:
eIIpHOOpETEHNE WHTEpeca M CTPEeMIICHHS OOy4alomMXCcsi K HAyYHOMY
M3yYEHUIO TPUPOMABI, Pa3BUTHE WX HHTEIUIEKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;
®pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE TMO3HAaHUS U (POPMUPOBAHUE
MCCIIEJIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBJICHHSIM;
¢ (hopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTaTa U3yueHHUs] OCHOB
CTpOCHHS MaTepHuu U (HyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;
e(hopMHpOBaHHUE TPEACTABICHUI O pOMM (U3UKH AN Pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA,
®pa3BUTHE  TPEICTaBICHWA O  BO3MOXHBIX  cdepax  Oymymei
npoeCCUOHATBHON JEATEIIEHOCTH, CBSI3aHHON C (DM3HMKOM, MOATOTOBKA K
JalbHEHTIIeMy 00y4eHUIO B 3TOM HalpaBICHUHU.
JlocT)KeHHEe STUX Ieliel mporpaMMbl N0 (U3WKEe HAa YPOBHE OCHOBHOTO
o01miero o6pa3oBaHusl 00€CIEUNBAETCS PEILICHUEM CIEAYIOUIUX 3a4a4:
elIpuoOpeTeHNe 3HAaHMW O  JUCKPETHOM  CTPOEHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, 3JIEKTPUUYECKHUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSIX;
eIIPUOOPETCHUE YMEHUM OIMMCHIBATH W OOBSICHATH (PUBHUECKUE SIBICHUS C
UCTOJIb30BaHUEM IOIYYEHHBIX 3HAHUM;
®OCBOCHHE METOAOB pEIICHUS MPOCTEHIINX  pacu€THBIX 3adad C
UCTOJIb30BaHUEM buznueckux Mojenel, TBOPYECKHUX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
epa3BUTHE YMEHUH HaOIIOaTh MPUPOAHBIC SBICHHUS U BBIOJIHATH OIBITHI,
nabopaTtopHble pabOTBl W AIKCHEPUMEHTANbHBIE HCCIEIOBAHUSA C
UCTOJIb30BaHUEM U3MEPUTEIbHBIX TPHOOPOB;
e0CBOCHHE MPUEMOB paboOThl ¢ MHPOpManuend (U3NUECKOTO COJEpP KaHMS,
BKJIIOYasi HHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKEHUAX (PU3UKU, aHAJINU3 U
KPUTUUYECKOE OLIEHUBAaHUE HH(POPMAIIHH;
®3HAKOMCTBO €O cpepaMu NMpodeccuOHATBHON eI TeNbHOCTH, CBSI3aHHBIMU C
¢u3MKON, MW COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH  Ha
JTOCTHKEHUAX (PU3NYECKOM HAyKH.



Ha uzyuenue ¢usuku (6a30BbIil ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIEro
oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZel0), B 8
Kiacce — 68 gacoB (2 gaca B Heneno), B 9 kinacce — 102 4gaca (3 gaca B HeIeINiO).



2.COAEPKAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B MO3HAHUM OKPYKAOUIET0 MUPA.

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

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npudopsl. [lorpemnocts u3mMepennii. MexayHapo/iHas cucTemMa eIMHHII.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT TPUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOIEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
HabonaeMoro sBieHus. Onucanre GU3NYECKUX SBJICHUN C TOMOIIBIO MOJIENEH.

Jemoncmpayuu.

1. Mexanuueckue, TEIUIOBbIE, DJIEKTPUUYECKHUE, MAarHUTHHIEC, CBETOBbIE

SIBJICHUSL.
2. ®Ousnueckre TpuOOPHI U MpOoLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1EHbI IeICHUS IIKaJIbl U3MEPUTEIHLHOTO Tprbopa.
N3mepeHne paccTOSTHUM.

N3mepenue 06bE€Ma KUIKOCTU U TBEPAOTO Tea.

Ornpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenune temmeparypbl NP MOMOIIM KUJIKOCTHOIO TEPMOMETpA U
JaTYMKa TEMIIEPATypPhl.

NSNS

6. IlpoBeneHue HcClIeOBaHMS 1O MPOBEPKE THUIIOTE3BI: JAIBHOCTH TOJETA
IIapyiKa, MyIEeHHOT0 TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIIIC BHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BelllecTBA.

CtpoeHue BelecTBa: aTOMbl W MOJIEKYJbl, WX pa3mepbl. OIbITHI,
JIOKa3bIBAIOIIHNE JUCKPETHOE CTPOCHUE BEIIECTRBA.

JIBmkenue dactull BemiecTBa. CBSA3b CKOPOCTH JBWXKCHHUS YacTHI[ C
TeMIiepatypoii. bpoyHoBckoe nBwkenme, auddys3usa. BzanmomelicTBue YacTHIl
BEIIECTBA: MPUTSKECHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, KUJKOCTEH M TBEPIBIX
(kpucTayuIMueckux) Tea. B3anMocCBsI3b MEXOAy CBOMCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSHUSAX W X aTOMHO-MOJICKYJISIPHBIM cTpoeHHeM. OCOOCHHOCTH
arperaTHbIX COCTOSSHUUA BOJIBI.



emoncmpayuu.

1. HaGmonenure OpOyHOBCKOIO IBUKEHHUS.

2. Habmonenue nuddysuu.

3. HabGmonenue  siBneHud,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH

OTTaJKUBAHUEM YaCTHI] BEILIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. Ouenka Jguamerpa aromMa METOAOM DpsAOB (C  HCIOJNb30BAaHUEM

dotorpaduii).

2. OmnbITHI 110 HAOJTIOJCHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO IEUCTBUS CHIJI MOJIEKYJIIPHOTO IPUTSHKCHHUS.

Paznen 3. JIBu:keHue U B3aUMO/IeiicTBHE TeJl.

Mexanudeckoe ABWKeHHE. PaBHOMepHOE W HEpPaBHOMEPHOE JBH)KCHHE.
Ckopoctb. Cpennsisi CKOpPOCTh MPU HEPABHOMEPHOM JIBHKEHHMH. Pacu€r mytu u
BPEMCHH JIBHKCHUS.

SIBnenune wuHepuuu. 3aKoH WHeEpHHHU. B3anMopeiicTBue Tenm Kak MpUYMHA
U3MEHEHMSI CKOPOCTH JIBIDKEHMsI TeJd. Macca kak Mepa HMHEPTHOCTH Tena.
[InotHOCTH BemiecTBa. CBSA3h MJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IMHHIIC
00BéMa BelecTna.

Cuita Kak XapakTepucTuka B3aumoneicTBus teil. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TsokecTd. Cuia TSKeCTH Ha Apyrux IuaHetax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIECHHBIX MO OJHOM mpsimMoil. PaBHoxelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.

Jemoncmpayuu.

HaGmonenre MexaHU4ecKoro JBUKEHUS Tena.

HN3mepenne CKOpoCTH MPSIMOJIMHEMHOTO JBUKCHUS.
HaGmonenue siBieHUsT HHEPIIUH.

HaGmronenne u3meHeHns CKOPOCTH MPU B3aUMOJICHCTBUU TE.
CpaBHeHHE Macc 110 B3aMMOJIEHCTBUIO TEJL.

ok wnE

CrnoxeHue cuil, HallPpaBIE€HHBIX 110 OJJHOM MPSMOM.

Jlabopamophuie pabomot u onvimot.

1. Onpenenenne CKOPOCTH PABHOMEPHOTO ABUKEHUS (LIApUKA B KUIKOCTH,
MOJEJH JIEKTPUUECKOTr0 aBTOMOOMJIS U TaK JaJiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKONBKEHHsI OpycKa WM IMIapuKka o
HaKJIOHHOM IIJIOCKOCTH.

3. Ompenenenuie MWIOTHOCTHA TBEPAOTO TETA.

4. OmbIThI, NEMOHCTPHUPYIONIUE 3aBUCUMOCTh paCTSKeHUS (medopmariun)

MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.



5.

OnBITBI, TEMOHCTPUPYIOUIUE 3aBUCHUMOCTh CHJIBI TPCHHS CKOJIBKCHHUS OT
BECa TeJIa U XapaKTepa COMPHUKACAIONINXCS TOBEPXHOCTEH.

Paspnen 4. /laBiieHue TBEPABIX TeJl, KHUAKOCTEl U ra3oB.

HaBnenune. CriocoObl yMEHBILIECHHS U YBEJIUYEHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJICHHMs Tra3a OT 00bEma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, >KUAKOCTAMHM M razamu. 3akoH llackana. ITHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JAaBJICHHS >KUIKOCTH OT riayOuHbL. ['mapocrarnueckuii
napanokc. Coobmiaromuecs cocyasl. ['uapaBandyeckue MEXaHu3Mbl.

AtMmocdepa 3emunn u atmocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
BO3AyIHON o0onoukn 3eminn. OmnbiT Toppuuernnu. M3mepenue aTtmocgepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOT0 JIaBJIE€HUsI OT BBICOTHI HAJl YPOBHEM MODS.

[Tpubops! 1151 U13MepeHus: aTMOC(HEPHOro 1aBJICHUS.
JleficTBUE KMIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teslo. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.
Jemoncmpayuu.

ok wnE

o ~

3aBUCUMOCTH JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatomiuecs cocy/ibl.

['mppasnuueckuit mpecc.

[IposBnenue nercTBrst aTMOC(HEPHOTO AABICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT 00BEMA MOTPYKEHHOM YaCTH
T€Ja U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
YcoBue IUIaBaHMs TeEIl: IJIABAaHUE WIIM IOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOILIEHUS IIJIOTHOCTEM TeNa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHOM B
YKUJIKOCTb YaCTH TeJa.

OnpeneneHue  BBITAIKUBAIONIEH  CHJIBI, JCHCTBYIOIIEWM Ha  TeJoO,
IIOIPYKEHHOE B JKUIAKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAUIKUBAIOIIEN CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOLIECH CHJIBL,
JECUCTBYIONIEH HA TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTHU KHUJIKOCTH.

KoncTtpyupoBanne apeoMeTpa WIM  KOHCTPYHPOBAHUE JIOAKH U
OIpeAEIICHUE €€ TPY30NOABEMHOCTH.

Pazgen 5. PaboTra 1 MOIIHOCTH. JHEPrus.



Mexanunueckast pabota. MOIIIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecusi pbluara. [IpumeHeHue mpaBuia paBHOBECUS pblyara K OJOKY.
«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckass W NOTEHIMAIbHAs DJHEPIUSs.
IIpeBpamienne 0OTHOrO BHUJIa MEXaHUYECKOW YHEPTUM B IPYTOM. 3aKOH COXPAaHECHMS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Onpenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU30HTAJIBHOW ITOBEPXHOCTH.

2. UccnenoBanue ycioBHil paBHOBECHS phbluara.

3. Msmepenune KII/I HakIOHHON MIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHHS] MEXAaHUUECKOW SHEPTUH.

8 KIIACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONBITHI, MOITBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucramnmuueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, KUIKOCTEH H
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUU MOJIEKYISIPHO--KUHETUYECKON TEOpHH.
CmaunBaHue U KaMWUISIPHBIC sIBJICHUA. TeIIoBoe pacliupeHue 1 CKaTHeE.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUIOBOIO JIBUKCHUS
gactull. BrHyTpeHHsss sHeprus. CrnocoObl H3MEHEHHS BHYTPCHHEH SHEPIruu:
Teronepeaada u COBEPIIIECHUE paboTHI. Buagsr TETJIoNepe1auu
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JYYCHHE.

KomnuecTBo TEIIOTHI. YielIbHAs TEIIOEMKOCTh BellecTBa. TermaIooOMeH H
TEIJIOBOE paBHOBeCHE. YpaBHEHHE TemuioBoro Oamanca. IlnaBnenue wu
OTBEPJICBAHUE KPHUCTAJUIMYECKUX BEIIECTB. Y AEJAbHAas TEIUIOTAa IJIAaBJICHUS.
[TapooOpazoBanne u koHmeHcamus. Mcmapenue. Kumenme. YienpHas TtemioTa
mapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHIICHHS OT aTMOoc(epHOro
JIaBJICHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIJIMBA. Y A€bHAS TEIJIOTa CTOPAHUA.



[TpuHiuner padotel TerioBbix nsuratened KIIJ[ temnmoBoro aBuratesns.
TernoBble IBUraTENU U 3alUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpPaHEHMS U IIPEBPALIEHNS SJHEPTUH B TEIUIOBBIX IIPOLIECCAX.

emoncmpayuu.

SAREI

© o~

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmronenue siBineHnil cMaunBaHUs M KaUJUISIPHBIX SBICHUA.
HaGnronenue TermioBoro paciiupeHus Tel.

N3menenne naBiieHMs Ta3a IpU MU3MEHEHUHU 00bEMA M HArpeBaHUM WIIU
OXJIQXKJICHUU.

[IpaBuna u3MepeHus: TeMIEPaTyphl.

Bunbl Teronepenaym.

OxnaxxeHue Npu COBEPIICHUN PaOOTHI.

. HarpeBanue npu coBepiieHn# paboThl BHEUTHUMU CHUIIAMH.

10 CpaBHeHHE TEIITOEMKOCTEH pa3TMIHBIX BEIIECTB.
11.HaOmronenue KAIIEHUS.

12.HaGmroieHrie mOCTOSTHCTBA TeMIIEpaTyphl IPH TUIABICHUH.
13.Mojaenu TEIUIOBBIX ABUTATEIIEN.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

OMBITBHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEU U
TBEPJBIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OaJTOHE IITPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTb JABJICHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHUS.

IIpoBepka runOTE3bl JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPHUYECKON TPYOKE OT TEMITEpaTyPHI.

HaGmoneHnne w3MeHeHHMsT BHYTPEHHEH DSHEPrud Tella B pe3yJlibTaTe
TEIIOTIEpeIauu U pabOThl BHEITHUX CHIL.

HccnenoBanne sBACHUS TEIUIOOOMEHA IIPH CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOM  IIpH
TEIJI000OMEHE C HarPEeThIM METALTHYSCKUM IIHJIMHIPOM.

10.Omnpenenenre ynenpHON TETTOEMKOCTH BEIIECTRA.
11.UccnenoBanue mpoiiecca UCIapEHUs.
12.OnpeneneHne OTHOCUTEILHON BIIaKHOCTH BO3yXa.
13.0Ompenenenre yneabsHON TEIUTOTHI TJIABICHUS JIb/IA.
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Pazgen 7. Jinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

OnekTpu3auus Tenl. JIBa poaa 3JIEKTpUUYECKHX 3apsaoB. B3ammojeicTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TET OT BEJIMYMHBI 3aPsS0B U PACCTOSHUS MEXTY TeIaMu).

Onektpuueckoe mnozne. Hanpssk€HHOCTh 3neKkTpuueckoro mnois. IlpuHuun
CYNEPHO3UIIMU dIEKTPUUECKUX T0oJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenune aroma. IIpoBOOHMKM M  AMDJIEKTPUKH. 3aKOH  COXPaHEHUs
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCIIOBHUSI CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
HNcTtoyHuku mMOCTOSSHHOTO TOKAa. JIEMCTBUSA AJIEKTPUYECKOTO TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y ICJIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH OMma
s ydactka uenu. [locnemoBaTenbHOe W MapajuiesIbHOE — COEJUHEHUE
MIPOBOJHUKOB.

PaGora w MoOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKTpuUecKue ey U MOTPeOUTeNn AIEKTPUUIECKO sHepruu B ObIiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneHCTBHME  TOCTOSAHHBIX  MArHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €r0 3Ha4€HUE JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe TOJI€  DJIEKTpUUECKOro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMiCTBHE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJIeKTPOABUTATENIb MOCTOSSHHOTO TOKa. MCronb3oBaHUE JJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue snekTpoMarnuTHoW uHaykiuu. [Ipasuno Jlenna.
DneKTporeHepaTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHU.

Jemoncmpauuu.

DJIeKTpHU3alus Te.

JIBa pojJia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuyecKasl MHIYKIIHSL.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.

[IpOBOTHUKH U AUDIEKTPHUKH.

MoaenupoBaHue CHIOBBIX JIMHUM IEKTPUYECKOTO OIS

HcTouHrkyn NOCTOSSHHOTO TOKA.

JlelicTBUA 3JIEKTPUYECKOTO TOKA.

©WooNoOORWNE
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10.2nexTpudecKkuil TOK B KUIKOCTH.

11.T"a30Bblii paspsia.

12.3mepenue CUuiibl TOKa aMIIEPMETPOM.

13.3mepeHne 31eKTPUUECKOro HanpsKeHUs BOJIbTMETPOM.
14.PeocTaT 1 Mara3uH CONPOTHUBIICHUM.

15.B3aumoieiicTBHE MOCTOSTHHBIX MAarHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTHU Pa3eICHUsI MOJIOCOB MarHUTa.
17.MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
18.0OmnbIT DpcTena.

19.MaruuTtHoOe 1oJje Toka. DIEKTPOMArHHUT.

20. [leficTBME MarHUTHOT'O MOJISI HA TIPOBOJAHHUK C TOKOM.
21.2neKTpoaABUTaTeNb MOCTOSHHOIO TOKA.

22.UccnenoBanue sIBICHUS 3JIEKTPOMArHUTHONW MHIYKIUH.
23.0mnbiThl Dapaes.

24.3aBUCUMOCTh HAIPaBICHUS MHIYKIIMOHHOTO TOKa OT YCJOBHH €ro

BO3HHUKHOBCHHMUS.

25.D71eKTpOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnuie padbomot u onvimot.

1.

©o 0k~ w

OmnpITel 1O HAOMIOAECHUIO DJJICKTPU3AIUU TN MHAYKIMEH U TIpH
COIPUKOCHOBEHUH.

UccnenoBanue JE€UCTBUS DSJIEKTPUUECKOrO TMOJI HAa TMPOBOJHUKUA U
TADJICKTPUKH.

Co6opka u mpoBepka pabOThI JIEKTPUIECKOH 11N MMOCTOSHHOTO TOKa.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HANPSHKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO 4YE€pe3 PE3UCTOpP, OT
COINPOTHUBIICHUS] PE3UCTOPA U HAIIPSIPKEHUSI HAa PE3UCTOPE.

OnbITHI, JTIEMOHCTPUPYIOIINE 3aBUCUMOCTb AJIEKTPUYECKOTO
CONPOTHUBIICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOMAAU IONEPEYHOrO
CEUCHUS U MaTepuaa.

[IpoBepka mpaBWiIa CIHOXKEHHS HANPSHKEHHM TIPU  IMOCJIEA0BATEIBHOM
COCJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBuna Ayl CWJIbl TOKA MPU MHapayICIbHOM COEIHMHEHUU
PE3UCTOPOB.

10.Omnpenenenne pabOThI AESKTPUUSCKOTO TOKA, HIYIIETO YePe3 PE3UCTOP.
11.OnpeneneHrie  MOITHOCTH DJCKTPUUECKOTO TOKA, BBIJACIIEMOM Ha

pe3ucTope.
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12.UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO 4epe3 JaMIOYKy, OT
HaIpsHKEHUS Ha HE.

13.0Onpenenenue KIIJ[ narpeBaTesns.

14.WccnenoBanre MAarHUTHOTO B3aUMOJEHCTBHS OCTOSTHHBIX MarHUTOB.

15.M3yyeHne MarHUTHOrO TOJII TMOCTOSHHBIX MArHUTOB TpU  HX
00BEIMHEHUY U Pa3/ICIICHUN.

16.UccnenoBanne nedcTBUA AIEKTPUUECKOrO TOKA HA MAaTHUTHYIO CTPEJIKY.

17.0npITbl, JE€MOHCTPUPYIOUIME 3aBUCHUMOCTh CHJIBI  B3aUMOJEHCTBUS
KaTyIIKd C TOKOM M MarHuTa OT CWJIbl TOKA W HalpaBJeHUS TOKa B
KaTyIlKe.

18.U3yuyenue necTBUsi MArHUTHOTO MOJISI HA TIPOBOJAHHUK C TOKOM.

19.KoHcTpyrpoBaHue U U3y4eHue padoThl JJIEKTPOABUTATEIIS.

20.Usmepenne KIIJI anekTpoaBUraTeabHOM YCTaHOBKH.

21.0mbITBI O  HCCIEOBAHUIO SIBJICHUS DSJECKTPOMATHUTHON WHIYKIWU:
UCCJIeIOBAaHWE HM3MEHEHUU 3HAYEHUS W HANpaBICHUS HMHIYKIHOHHOTO
TOKaA.

9 KUIIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JIBUKEHHUs. PaBHOMEpHOE MpsSMOJIMHEIHOE
nBuxeHne. HepaBHOMepHOe mpsmoiinHeitHoe nBukeHne. CpeqHsas 1 MTHOBEHHAs
CKOPOCTb TeJia IPH HEPABHOMEPHOM JBUKECHUHU.

VYckopenune. PaBHOyckopeHHOe mpsiMoiuHelHOe nBmwkeHue. CBoOOIHOE
nagenue. OnbiTel ["anumes.

PaBHOMepHOE ABMKEHHE TO OKPY>KHOCTH. Ilepron m ywactora oOpalueHwus.
JluneliHas u yriioBas CKOpocTH. LIeHTpocTpeMHUTENBHOE YCKOPEHHUE.

[Tepseiit 3akoH HproTona. Bropoit 3akon Herotona. Tpernii 3akoH HerotoHa.
[IpuHIMIT Cynepno3uLu CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUs! CKOJIbKEHHUS, CUjla
TPEHUSI TOKOsL, IPYTUe€ BUABI TPEHUS.

Cuna TsSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO
najgenus. J[Buxenue mianeT BOkpyr Comuua. IlepBas kocMuueckasi CKOPOCTb.
HesecoMocTh 1 neperpys3ku.

PaBHOBecne matepuaibHOW TOYKHA. AOCOIIOTHO TBEpAOE Teio. PaBHOBecwe
TBEPAOTO TeJa C 3aKPEIUIEHHON OChIO BpaneHus. MOMEHT cuiibl. LIeHTp TsKecTH.

Nmnynec Tena. M3menenue ummysnsca. UMmynbe cuibl. 3aKOH COXpaHEHUS
UMIyJibCca. PeakTHBHOE IBUKEHHUE.
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Mexanudeckass pabora M MOIIHOCTh. PaboTa cuil TSKECTH, YHNPYrOCTH,
TpeHus. CBsA3b S3HEpruu u padbotsl. [loTeHIMaNbHAS SHEPTHs TeNa, NOJAHATOrO Haj
ITOBEPXHOCTBIO 3eMiIM. [loTeHIIMAIBHAS DHEPTHS CKATOU NPy MHBI. KuHeTn4yeckas
sHeprus. TeopeMa O KMHETHMYECKOM DHEPTrHM. 3aKOH COXPAHEHUS MEXaHHYECKON
JHEPIUHU.

Jemoncmpayuu.

1.

o 0k~ w

8.
9.

HaGmronenre MeXaHUYECKOTo JABMKEHUS T€Na OTHOCUTEIBHO Pa3HBIX TEJ
OTCU€Ta.

CpaBHeHUE TyTed W TPACKTOPHUM JBUKEHHUS OJIHOIO M TOrO K€ Tela
OTHOCHUTEIBHO Pa3HbIX TEJN OTCUETA.

N3mepeHre CKOpOCTH U YCKOPEHUS IPSIMOJIMHEHHOTO ABUKECHUSI.
HccnenoBanue npu3HaKoB PAaBHOYCKOPEHHOTO ABUKEHHUS.

HaGmronenue nBr>XeHHs TeJla MO0 OKPY>KHOCTH.

HaGmronenre MexaHU4eCKHUX SIBIICHUM, TPOUCXOSIINX B CUCTEME OTCUETa
«Tenexxka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM  JBHXKEHUU
OTHOCHUTENIBHO KaOMHETa PU3KKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MAacChl Tejla U JICUCTBYIOIIEH Ha HETo
CUJIBI.

Habnronenune paBeHCTBaA CHIT IPU B3aUMOJEHCTBUM TEI.

M3meHeHue Beca Tesna Npu YCKOPEHHOM JABU)KEHHUU.

10.Ilepenaya ummyIbca Mpy B3aUMOJICUCTBUH TEII.

11.TIpeo6Gpa3oBaHus SHEPTUU [IPU B3AUMOJICHCTBUU TE.

12.CoxpaHeHne uMItyjabca Npyu HeyIpyroM B3auMOJICHCTBUU.

13.CoxpaHeHnne umIryjabca npu abCOIIOTHO YIPYTOM B3aUMOJCHCTBUY.
14.HaGmroieHre peakTUBHOTO JBHKCHHS.

15.CoxpaneHne MEXaHUIECKON SHEPTUH IIPU CBOOOTHOM I/ ICHUH.
16.CoxpaHeHne MEXaHUYECKOW SHEPTUU TPU JBUIKECHUU TeJa MO JeHCTBUEM

IIPY>KUHBI.

Jlabopamophuie pabomot u onvimot.

1.

KoncTpynpoBanue Tpakra Jjisi pa3roHa W JajdbHEHIEro paBHOMEPHOIO
JBIDKCHHMSI IIIAPHUKA WJIH TEICHKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJBKCHHS OpycKa WM JIBHOKCHUS
HIapyKa 1o HaKJIOHHOM IIJIOCKOCTH.

OmpenencHue yCKOPEHHs Tela INPU PABHOYCKOPEHHOM JIBHKEHUU TIO
HAKJIOHHOM TNTIOCKOCTH.

HccnenoBanne 3aBHCUMOCTH TYTH OT BPEMEHH TPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.
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5. IlpoBepka TrHUIOTE3bl: €CIM TMpPU PABHOYCKOPEHHOM JBW)XKEHUH 0e€3
HAYaJIbHOW CKOPOCTH TYTH OTHOCATCA KakK pSJI HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU OJMHAKOBBI.

6. HUccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIbI
HOPMAJIbHOTO J1aBJICHHUS.

7. Omnpepnenenne kKod3ppuuueHTa TpeHUs CKOJIbKEHUS.

Onpenenenue KECTKOCTH NMPYKUHBI.

9. Omnpenenenne pabOTHI CUIIBI TPEHUS NPU PaBHOMEPHOM JBMKCHHH Teia
110 TOPU30HTAIHLHON MTOBEPXHOCTH.

10.Onpenenenue pabOTHl CHJIBI  YOPYrOCTHU TpPU  TOABEME Tpy3a C
UCIOJIb30BaHUEM HETOJIBHKHOTO U MOJABHYKHOTO OJIOKOB.

11.M3y4denue 3aKkoHa COXpaHEHUS YJHEPTHH.

©

Paznen 9. Mexanuueckue KojieO0aHUs U BOJHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUMN: TIEPHO/I,
4acToTa, aMIUIUTyAa. MareMaTH4ecKuil U NMpyKUHHbIN MasTHUKHU. [IpeBpaiieHue
SHEPTUH MPH KOJIeOATETIPHOM JIBUKCHUU.

3aryxaromue — KojeOaHus.  BeIHYXIeHHbIE  KojeOaHus.  PesoHaHc.
Mexannueckue BoiHbL. CBoHCTBa MexaHWYeCKuX BoJH. [IpomonsHbie U
nonepeyHble BOJIHBL. JlMMHA BOJIHBI W CKOPOCTh €€  paclpOCTpaHCHMUS.
MexaHnyeckue BOJIHBI B TBEPJIOM TeJi€, CEHCMUYECKUE BOJHBI.

3ByK. ['poMKOCTh 3Byka u BbicOTa TOHA. OTpakeHue 3Byka. MH(Ppa3Byk u
yJIBTPa3BYK.

Jemoncmpauuu.

1. HaOmronenue koneOaHUN TeNl 1104 JEWUCTBUEM CHIBI TSIKECTH U CHJIBI
YIOPYTOCTH.

Ha6monenue konebanuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGmronenne BoIHYKICHHBIX KOJIEOAHUM U pe30HaHca.

PacnpocTpaneHnue nmpoaoJIbHBIX M OTIEPEYHBIX BOJIH (HA MOJICIIN).

Hab6moeHre 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHUUN PE30HAHC.

Jlabopamophuie pabomot u onvimot.

1. Ompenenenre 4dYacTOoThl M TepUoja KoieOaHWI MaTeMaTUYECKOTO
MasiITHUKA.

2. OmpenelieHUe 9acTOTHI M TIEPHo/1a KoJIeOaHUH TPYKMHHOTO MasTHHKA.

3. HccnenoBanue 3aBUCHMOCTH IEPHOJa KOJSOAHWH ITOIBEIICHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH TIEPHOJIa KOJICOaHUN MPYKUHHOTO MasSTHHKA
OT MaccChl rpysa.

o0k wn
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5. IlpoBepka HE3aBHCHUMOCTH NEpHOJa KojeOaHUW Ipy3a, MOJABEIIEHHOTO K
HUTH, OT MaccChl rpysa.
6. OnbITB, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHOoJa  KojeOaHUid
MPY>KUHHOTO MasATHUKA OT MAcChl rpy3a 1 )KECTKOCTH MPYKUHBI.
7. U3mepeHue yckopeHus: CBOOOJHOrO MaeHHUS.
Pasznen 10. Di1eKTPOMarHMTHOE 110JI€ ¥ YJIEKTPOMATHUTHbIE BOJTHBI.
ONEeKTPOMArHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BoiHbBL.  CBolCTBa
ANEKTpOMarHuTHeIX BOJH. [llkanma snexkTpoMarHUTHBIX BOJH. Kcnosb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.
OneKkTpoMarHuTHas npuponaa ceera. CkopocTh cBeTa. BoaHOBBIE CBOWCTBA
CBETA.
Jemoncmpayuu.
1. CgoiicTBa 3J€KTPOMArHUTHBIX BOJIH.
2. BoyiHOBBIE CBOIICTBA CBETA.
Jlabopamopnuvie padbomot u onvimot.
1. V3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOUIBI0 MOOMIBEHOTO

TenedoHa.
Pa3nen 11. CBeToBbI€e ABJICHUA.
JlyueBas MOJIEJIb CBETAa. Hcrounuku CBETA. [IpssmonuHeriHOE

pacnpocTtpaneHue cBera. 3atmeHusa CoinHua u Jlynsl. Otpaxenue ceera. [Inockoe
3epKano. 3aKOH OTpPaKeHUs CBETA.

[Ipenomiienne cBera. 3akoH mpenomieHus cBera. [lonHoe BHyTpeHHee
OoTpakeHHe cBeTa. Vcmosb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUs B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xon nydeit B amH3e. OnTuyeckas cucrtemMa ¢oToarrmapara,
MUKpOCKONAa M Tejneckona. ['J1a3 Kak onTuyeckas cucTemMa. bian3opykocTh U
NaTbHO30PKOCTb.

Paznoxenne Oemoro cmBeta B crmektp. Onwitel HetoTona. Cnokenue
CIIEKTpaJbHBIX UBETOB. J(ucnepcust ceera.

Hemoncmpauuu.

[IpsAmMonHEHHOE pacIpOCTPaHEHHUE CBETA.

OTtpakeHue CBeTa.

[Tonyuenne n300pa>keHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

Onrtruyeckuil CBETOBO/I.

Xop nydel B coOuparolieit JInH3e.

XO0JI Tyder B pacCEUBAIOLIEH JIMH3E.

[Tonyuenne n300pa>keHH C TOMOIIBIO JTUH3.

Nk wWN PR
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9. Ipunuun aeiictBus (oToanmnapata, MUKpPOCKONA U TEIECKOIA.

10.Mopnens rnasa.

11.Pa3znoxenue 6e10ro cBETa B CIEKTP.

12.Tlony4yenue O0enoro cBeTa NpH CI0KEHUH CBETA PA3HbBIX LIBETOB.

Jlabopamopnuie padbomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTU YIJIa OTPA)KEHUS CBETOBOTO Jydya OT yrja

najeHusl.

2. 3yueHue xapaKTepUCTUK U300paKeHUs IPEIMETA B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yTila MPEIOMIIEHUS CBETOBOTO Jyya OT yria

najieHus] Ha TPAHULE «BO31YX—CTEKIIO».
4. TlonyueHue n300pakeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BI.
5. Omnpegenenne POKYCHOrO PacCTOSIHHSI M ONTUYECKOM CHIIbI coOMpatromen
JUH3BI.

6. OmbITHI 1O Pa3IOKEHUIO OEIOr0 CBETA B CIIEKTP.

/. OnpIThl MO BOCHIPHUATHIO LIBETa MPEIMETOB MPU MX HAOIIOIEHUU 4Yepes
IIBETOBBIC (DHIIHTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue v noriouieHrne ceta atoMmoM. KBaHThl. JInHeUaTble CIEKTPHI.

PannoaktuBHOCTE. Anbda-, 6eTa- u raMma-usnydenus. CTpoeHne aTOMHOTO
anpa. HykimonHas wmopens atomHoro snpa. W3orombl. PannoakTuBHBIE
npeBpamieHus. [lepron nomypacmnaaa aTOMHBIX SIAEP.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsI0OBOTO M MAaCCOBOTO YHCEIL.
DOHeprusi CBsi3M aTOMHBIX sifep. CBsA3b mMacchl M 3Hepruu. Peakuuun cuHTE3a U
nenenus saaep. Ucrounuku sueprun ColiHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBUA pAAMOAKTUBHBIX HW3JIYYEHUN HA JKUBBIC
OpraHU3MBlI.

Jemoncmpauuu.

CrexTpbl U31y4YEeHUS U MOTJIOMICHUSI.
CnexTpsl pa3IHYHbIX Ta30B.

CnekTp Bogopoa.

HaGmronenne TpekoB B kamepe Buibscona.
PaGota cuérurka HOHU3UPYIOMINX U3TYICHUI.

ok wnPE

Peructpanus uznydeHus: IpupOIHBIX MUHEPATIOB U MIPOIYKTOB.
Jlabopamopnwie padbomot u onvimot.
1. HaGmroneHue CIUIONIHBIX U TUHEHYATHIX CIICKTPOB H3ITyUCHUSI.
2. UccnenoBanune TPEKOB: M3MEPEHHE DPHEPTUU YACTHIBI IO TOPMO3HOMY
nyTH (o gororpadusim).
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3. M3mepenue paauoakTUBHOIO (OHA.

IHoBTOpHUTEILHO-00001IAO M MOAYJIb.

[ToBTOpPUTENHEHO--00001IAIOIINI MOYJIb IPEIHA3HAYEH JIJISl CUCTEMATU3ALNH
u  0000mIeHUsT TMPEIMETHOTO  COACPKAHUS U ONbITa  JESTEIbHOCTH,
npUOOPETEHHOTO TIPU U3YYEHUHU BCETO Kypca (PU3MKH, a TakKe AJIA MOJTOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o (u3MKe s oO0yyarolmuxcs,
BBIOPABILIKX 3TOT Y4E€OHBIN MpeMeT.

[Tpu u3y4eHU NaHHOTO MOIYJS PEATU3YIOTCS M CHCTEMAaTU3UPYIOTCS BHUJIBI
JeSTENbHOCTH, HA OCHOBE KOTOPBIX 00ECMEeYMBAETCS JTOCTHXKEHHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToB  OOydeHus, QGopMuUpyeTcs
€CTEeCTBEHHOHAay4YHasi TPAaMOTHOCTb: OCBOEHUE HAaYYHBIX METOAOB HCCIIEAOBAHMS
SBIICHUI TIPUPOJIBI W TEXHHUKH, OBJIAJICHHUE YMEHUSMU OOBICHITH (U3HMUECKUE
SBIICHUS, TPUMEHSSI TIOJIyYeHHBbIC 3HAHUS, pelIaTh 3aJadyd, B TOM YHUCIE
Ka4eCTBEHHBIC W DKCIIEPUMEHTAIbHBIC.

[IpuHIMNIUANBHO ACSATENBHOCTHBIN XapakTep JaHHOTO pasjeia peanu3yercs
32 CY€T TOro, YTO OOyYarolluecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX WM
npeagaraeTcs:

Ha OCHOBE TIONYyYCHHBIX 3HAHWUU pACIIO3HABATh W HAYYHO OOBICHSITH
(¢u3nyeckue sIBIECHUS B OKPYXKaroIle MPUpOe U TOBCETHEBHOMN KU3HH;

UCMOJIb30BaTh HAyYHbIE METObI UCCIAEAOBAHUS (PU3NUECKUX SIBICHUN, B TOM
quciie A1 IPOBEPKU TMIIOTE3 U MOJIYyYEHUsI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBBI HamOOJe€e BaXKHBIX JOCTUKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAalpUMEp, MPAKTUUECKOT0 UCIIOIb30BAaHUS PA3IMUYHBIX HCTOUHUKOB
SHEPruM Ha OCHOBE 3aKOHA MPEBpAIllEHUs U COXPAHEHUS BCEX U3BECTHBIX BHUJIOB
SHEPIHH.
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3.IIJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA TNTPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3nKu Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HAINpaBiIC€HO

Ha JIOCTHXKEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbraTe usydenus pu3nku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) mIaTpHMOTHYECKOr0 BOCIIUTAHUS:

NpOsIBJIEHWE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUIecKol HAyKH;

[IEHHOCTHOE OTHOIIICHHUE K JJOCTUKEHUSIM POCCUMCKUX yUEHBIX--(DU3UKOB,;

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

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYKJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

OCO3HAaHHUE BAXHOCTH MOPAJIBHO--3TUYECKUX MPUHIIUIOB B JIE€SITEIBHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

BOCHIPUATHE 3CTETUUECKHX KadecTB (PU3MYECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

OCO3HAHHE IIEHHOCTH (U3MYECKOM HayKHM Kak MOIIHOTO WHCTpYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

pa3BUTHE HAay4YHOW JIO003HATEIBHOCTH, HMHTEpPECa K HCCIEAOBATEIbCKON
NEeATENbHOCTH;

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

OCO3HAHHWE IIEHHOCTH 0e30macHoro o0pa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXKHOCTH TMpaBWil O€30MacHOr0 TMOBEACHUS Ha
TpPaHCIOPTE, Ha AOpOrax, C 3JEKTPUUYECKUM M TEIUIOBBIM OOOPYTOBaHHEM B
JOMAITHUX YCIOBUAX;

c(hOpMHPOBAHHOCTH HaBbIKa pedIeKCHH, MPU3HAHNE CBOETO MpaBa Ha OMIMOKY
U TAKOI'O JK€ MpaBa y IPyroro 4eiaoBEKa;

6) TPY10BOr0 BOCIIMTAHMS
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AKTUBHOE Yy4YacTHE€ B pEUICHWU TMPAKTUYECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYECKOH U
COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM YHCIE€ U (UIUUYECKUX
3HAHUM,

UHTEPEC K MPAKTUIECKOMY U3yUEHUIO TPoeCcChii, CBA3aHHBIX C (DU3UKOI;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS:

OpUEHTAIUSl HAa TpPUMEHEHHE (U3WYECKUX 3HAHUM MJIs1 pelieHus 3ajad B
o0JlacTh OKpYy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUM JIJIs1 OKPY>KAIOIIEH CPEeIbl;

OCO3HAHUE TJIO0ATBLHOTO XapakTepa JKOJOTHYECKHX MpoOJieM U TyTed X
pelieHus;

8) amanTanum Kk M3MEHSIIOMMMCS] YCJOBUSIM COLUMAJIBLHON W NPUPOTHOM
cpebl:

NOTpeOHOCTh BO B3aUMOJICHCTBUM TIPU  BBIMOJHEHUM HCCICAOBAaHUN W
MPOCKTOB (PU3MYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

MOBBIIICHUE  YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3  MPaKTHYECKYIO
NESITEIbHOCTD;

OTpeOHOCTh B (POPMHUPOBAHUN HOBBIX 3HAHWUM, B TOM uHuciie (HOPMYJIUPOBATH
U7, TIOHSATHS, TUTIOTE3bI O QU3UIECKUX 0OBEKTAX U SBIICHUSIX;

OCO3HaHUE JePUINTOB COOCTBEHHBIX 3HAHUU M KOMIIETEHTHOCTEH B 00JIaCTH
[1)76370 478

IJIAHUPOBAHUE CBOETO PAa3BHUTHS B MPUOOPETECHUN HOBBIX (PM3UYCCKUX 3HAHUM;
CTpEeMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aMMOCBS3U IIPUPO/IBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

OIIEHKa CBOUX JCWUCTBUM C YYETOM BIMSHUS Ha OKPYKAIOIIYI Cpeny,
BO3MOJKHBIX TJIOOQTBHBIX MTOCIEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe ocBOeHHMS mporpaMmbl MO (GU3HKE HA YPOBHE OCHOBHOTO

oOmrero oOpa3oBanus y o0ydaromerocsi 0yayT copmMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAJIbHbIE YUYEOHbBIE ICHCTBUSI.

ITo3naBaTebHBbIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ
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Ba3oBble Joruveckue aeicTBus:
®BBISBIIATH M  XapaKTEPHW30BaTh CYIICCTBEHHBIC TMPHU3HAKH OOBEKTOB
(stBIEHUI);
eyCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK KIACCHU(PUKAIIMA, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,
®BEBISBIIATh 3aKOHOMEPHOCTH W MPOTUBOPEUHsSI B pacCMaTPHBACMBIX (aKTax,
JTAHHBIX ¥ HAOJIOICHUSX, OTHOCSIINXCS K (DU3UYICCKUM SBIICHUSM;
®BBISBIIATh TPUYUHHO--CJICICTBCHHBIC CBSI3M TPU HM3YYCHUH (U3HMICCKUX
SIBJICHUH W TIPOIIECCOB, JENaTh BBIBOJBI C MCIIOJIb30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIBUTATh TUIIOTE3bI O B3aMMOCBSI3SIX
(U3HYECKUX BETUYNH;
®CaMOCTOSITCIIBHO BBIOMPATh CIIOCO0 pelieHuss yaeOHOM (U3HYeCcKOi 3a1aun
(cpaBHEHHE HECKOJBKMX BapHaHTOB pCIICHHs, BBIOOp HamboJee
IOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBLHO BBIJICIICHHBIX KPUTEPHUCB).
Ba3oBble ucciienoBaTe/IbcKHeE TeHCTBHSA
®ICITOJTH30BATh BOIIPOCHI KaK MCCIICIOBATCIILCKUI HHCTPYMEHT MTO3HAHHS,
®IIPOBOJIMTH IO CAMOCTOSITEIFHO COCTaBICHHOMY IIJIaHY OIIBIT, HECIIOXKHBIN
(GU3NYECKUIT IKCTIIEpUMEHT, HEOOJBIIOe UCCIeOBaHHE (DHU3MIECKOTO
SIBIICHUS;
®OIICHMBATh HA TNPUMEHUMOCTH H  JIOCTOBEPHOCTh  HWH(POpPMAIHIO,
MIOJTYYSHHYIO B XOJI€ UCCIICJIOBAHUS WM SKCIIEPUMEHTA;
©CaMOCTOATENIBHO (OPMYIUPOBATH OOOOIICHUS M BBIBOABI IO Pe3ysbTaTaM
NPOBEAEHHOTO HAOIIOACHMSI, OTIBITA, HCCIICTOBAHUS;
®IIPOTHO3MPOBATh  BO3MOXKHOE  JajbHEHIIee  pa3BUTHE  (HU3UUSCKUX
IPOIIECCOB, & TAKXKE BBIIBUTATH MPEATIONOKEHUS 00 X PA3BUTHUU B HOBBIX
YCIIOBHSIX U KOHTEKCTAaX.
Pabora ¢ undgopmanmeii:
®IIPUMEHSATH PA3JIMYHBIE METOJbI, HHCTPYMEHTHI M 3alpOChl MPU MOUCKE U
orOope WH(pOPMAIUU WA JTaHHBIX C y4E€TOM MPEIIOKEHHOW Y4eOHOMU
bu3nvecKoi 3a1a4n;
®AHATTM3UPOBATh, CHUCTEMATU3UPOBATH W HMHTEPIPETHPOBATH HH(POPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TIPEICTABIICHNUS,
®CaMOCTOSITEIbHO  BHIOWpAaTh  ONTUMATbHYIO  (OpPMY  TPEACTABICHHS
uHbOpMAIIMK W WUTIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMmMamMu, HHOU rpauKoi U MX KOMOMHAITUSMU.
KoMMmyHHKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eiicTBUSI:
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®B XOJ¢ OOCYXJeHMs ydyeOHOro martepuana, pe3yJbTaToB JabOpPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX1aeMOM TEMBI U
BBICKA3bIBaTh WJICW, HAIlCJICHHBIC HAa pEUICHHE 3a/Jaydl M TOAJEp KaHue
0JaroxenaTeIbHOCTH OOIICHUS;

®COTIOCTABIIATH CBOM CYXACHUS C CYKACHUAMH APYTUX YYACTHUKOB JHAJIOTa,
OOHaAPYXHUBATh Pa3IN4Ne U CXOJICTBO TO3HIIHIA;

®BEIPAYKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMUCHbMEHHBIX TEKCTaX;

eITyOJIMYHO TPEACTABIATH PE3yAbTaThl BHIMOJHEHHOTO (DU3MUYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBaHMSI, IPOCKTA);

®[IOHMMATh U WCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHANBUAYAIBHON
paboTHI IPH PEIIeHUU KOHKPETHOH (PU3NIECKON MPOOIEMEI;

®[IPHHUMATH 1I€JTH COBMECTHOH JCSITENTbHOCTH, OPTaHU30BBIBATH IEHCTBUS 110
e€ JOCTIKEHHUIO: paclpeleNsaTb poiu, oOCyKaaTh TPOIECcChl H
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHUX JIHOJICH;

®BEITIOHATH CBOKO YacTh pabOTHI, OCTUTAs KaYECTBEHHOTO pe3yiIbTaTa IIo
CBOEMY HAMpAaBICHUIO W KOOPIAWHHUPYS CBOM JCHCTBHS C JPYrUMHU
YJIeHaMU KOMaH/Ibl;

®OIICHMBATh KAa4yeCTBO CBOEro BKJaJa B OOMIMI MPOIYKT MO KPUTEPHSM,
CaMOCTOSTEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:
®BLISIBIIATH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSIX, TPEOYIOMUX IS
pereHns GU3NIeCKUX 3HAHUM;
®OPUECHTUPOBATHCA B  PA3IMYHBIX  MOAXOAAaX  NPHUHATHS  peUIeHUM
(MHOIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMIeE, MPUHATHE pelIeHUuMN
TPYIIION);
®CaMOCTOSITEIbHO COCTaBIIATh ANTOPUTM pelieHus: (U3MYECKOW 3a7aud WU
IUTAaHA WCCJIEOBAHMS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATh MpeIJIaracMble BapUAHThI PEIICHUI;
e leN1aTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:
®[aBaTh aJICKBaTHYIO OLIEHKY CUTYallMU U MpeAJiarath IjiaH e€ U3MEHEHUS;
®00BSICHAT,  MPUYUHBI  JOCTIDKEHUS  (HEAOCTHMXKEHUS)  pe3yIbTaToOB
NEeATEeNbHOCTH, JaBaTh OLICHKY NPUOOPETEHHOMY OIBITY;

22



®BHOCUTh KOPPEKTHBBI B ACATENBHOCTH (B TOM 4YMCIE B XOJ BBIIOJHEHUS
(u3MUEeCKOro MCCIENOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHMBIIMXCS CHUTYyallMil, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEH;

®OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUAM,;

®CTaBUTh c€0s1 HA MECTO JIPYroro 4ejoBeKa B XOZ€E CIOpa WIN JUCKYCCHH Ha
HAay4YHYIO TEMY, IOHUMAaTbh MOTUBBI, HAMEPEHHUSI U JIOTUKY APYrOro;

®IIpU3HABATh CBOE MPaBO HA OUIMOKY IPU pelIeHUH (PU3NYECKHUX 3a/]a4 WU B
YTBEPIKICHUAX HA HAYYHBIE TEMBI U TAKOE YK€ IPABO APYIOTO.

NPEAMETHBIE PE3YJIBTATHI

K xoHiy o6yuenust B 7 kjaacce npeIMETHbIC Pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIUXCS YMECHUM:

®1ICTIONIb30BATh MOHATHA: (PU3NUECKUE U XUMUUYECKHUE SIBJICHUS, HAOII0IeHUE,
AKCTIEPUMEHT, MOJICJIb, TUNOTE3a, SAUHUIIBI (PU3HMUECKUX BEIUYHH, aTOM,
MOJICKYJIa, arperaTHbie COCTOSIHUS — BemecTBa (TBEpPIOE, IKHUJIKOE,
ra3oo0pa3Hoe), MEXaHUYECKOE ABUKEHHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEHHOE), TPACKTOPHS, PaBHOJEHCTBYIOIIAs cuia, aedopmanus
(ynpyras, IiacTu4ecKkasi), HeBECOMOCTb, COOOIIAIOIINECS] COCYbL;

epasznuyarh siBieHUs (IudQys3usi, TEMIOBOE IBUIKEHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  [BWXXCHHE, HEPAaBHOMEpPHOE  JBHKECHHE, HWHEpLMH,
B3aMMOJICICTBUE TEJ, PABHOBECHUE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO
BpallleHUs, IMepefaya JaBJiCHUs TBEPABIMU TEJNaMHU, XKUIAKOCTIMHU U
razam, arMocdepHoe [aBlieHHWe, IUIaBaHHWE TeJ, NpeBpalleHUs
MEXaHUYECKOW HHEPTrHH) MO ONUCAHHMI0 MX XAPAaKTEPHBIX CBOMCTB W Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIKNX JaHHOE (PU3UYECKOE SBIICHUE;

epacmo3HaBaTh  MPOSBICHWE  M3YYCHHBIX  (U3HYECKUX  SBJICHUH B
OKpYXaIolleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI JBUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B >KMBOM U HEXUBOU
IIPUPOJAE, JECUCTBHE CWIBI TPEHUS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EPHOTO NIaBIICHUS Ha KMBOW OpPraHW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIE YesIOBeKa, MPHU 3TOM NMEPEBOAUTH MPAKTUUECKYIO 33/1auy B YU4EOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3NUYECKUX SBICHUN;

®ONUCHIBATh M3YUYEHHBIC CBOMCTBA Tel U (DU3WYECKUE SIBICHUS, MCTIOIB3YSI
dusnueckre BenMUMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CUJIA YIPYTOCTH, CHJIA TSKECTH, BEC
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TeNa, CWIa TpPeHUsA, JAaBieHue (TBEPAOTO Tena, >KUAKOCTH, Tasa),
BBITAJKMBAIONIAsl CHJIa, MEXaHHYecKas pabdoTa, MOIIHOCTb, IJICUO CHIIBI,
MOMEHT CHJBI, KOA()(HUIMEHT TOJE3HOTO JEUCTBUS MEXaHU3MOB,
KUHETHYECKas W TOTEHIMANbHAs DHEPIus), MPU OMUCAHWHM MPAaBUIBHO
TPaKTOBaTh  (PU3MYECKH  CMBICT  HCIONB3YyeMBIX  BEIWYHH, HX
0003HaYeHUsT W EAUHMIBl (U3HMUYECKUX BEIWYHUH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (DM3MYECKYIO BEIIMYMHY C IPYTHMH BEIMYHUHAMM,
CTPOUTH rpapMKN M3yYEHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIHYNH;

®XapaKTEepPH30BaTh CBOWCTBA Tel, (U3NYECKUE SBICHUA U MPOIECCHI,
UCIIONIB3Ysl TIpaBUJia CJIOXEHUsI CUil (BIOJb OJHOM MpsiMoil), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pblyara (0s0ka),
«30JI0TO€ TPABHIIO» MEXaHUKH, 3aKOH COXpaHEHUS MEeXaHHMYeCKOM
SHEPrUH, TpPHU OITOM JaBaTh CJOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMHAChIBATh €T0 MaTEMATHUECKOE BBIPAKCHHE;

®00BSCHATH (PH3UYECKHE SBJICHHUS, TIPOIIECCH U CBOMCTBA TEJ, B TOM YHCJIE U
B KOHTEKCTE CHTYyallMii MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBIIATH IPUYHHHO--CJICICTBEHHBIC CBSI3HM, CTPOUTH OOBsICHEHHE U3 1—2
JIOTHYECKUX IIaroB ¢ OMOpoW Ha 1-2 M3ydeHHBIX CBOMCTBA (PH3MUECKHUX
ABJICHUN, (PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

epeniaTh pacy€THhIC 3a7a4u B 12 AEHCTBUS, UCTIONB3Ys 3aKOHBI U (DOPMYIIBI,
CBs3bIBatONIME (U3MUECKHE BEIMYMHBI: HAa OCHOBE aHaiM3a YCIOBHUSA
3a/layd  3alKChiBaTh KPAaTKOE YCJIOBHE, TMOJACTaBIATh (PU3UYECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOAUTH PACUETHI, HAXOJIUTH CIPABOYHBIC
JaHHBIE, HEOOXOANMBIC JIJISl PEIICHUs 3a7a4, OlEHUBATh PEATUCTUYHOCTD
MOJIY4eHHON (DM3NUECKOU BEITMYMHBI,

epacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXHO PEIIUTh MPU TOMOIIH
(bu3MUeCKrX METOIOB, B OTIMCAHUM MCCIICIOBAHUS BBIJCISTH IPOBEPSEMOE
OpeanojoxkeHue  (TUmoTesy),  pasiuyarb M HHTEPIPETHPOBATH
HOJYyYEHHBIH pe3yNbTaT, HAXOAWTh OLIMOKM B XOJI€ OIbITA, JENaTh
BBIBOJIbI IO €TI0 pe3yJibTaTaM;

®IIPOBOJIUTH OMBITHI MO0 HAOTIOEHUIO (PU3UUECKUX SIBICHUN MIH (QU3MIECKUX
CBOMCTB TeN: (POPMYIMPOBATH MPOBEPSIEMbIC MPEINOIOKEHUSI, COONPATh
YCTaHOBKY U3 NPEAJIOKEHHOTO0 000pYy/I0BaHUS, 3alMChIBATh XOJI OMbITA U
(GopMyIupOBaTH BBIBOIBI;

® BLITIOJIHATH MPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, Macchl Tena, 00bEma,
CIWJIBI W TEMIIEpPAaTypbl C HCIIOJb30BAHUEM AaHAJOTOBBIX U HH(PPOBBIX
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NpuOOpOB, 3alUChIBaTh TOKa3aHUsT MNPUOOPOB C YU€TOM 3aJaHHOU
a0COJIIOTHOM MOrPEIIHOCTH U3MEPEHUH;

®IPOBOJAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIPYroll C WCIOJb30BAaHUEM TMPSAMBIX H3MEPEHUH (3aBUCHMOCTH IyTH
PAaBHOMEpPHO JBUXKYIIETOCS Tela OT BPEMEHU JBIWKCHMS TeJa, CHIIbI
TPEHUS CKOJILKEHUS OT Beca Teja, kKauecTBa 00paOOTKU MOBEPXHOCTEN Te
Y HE3aBHUCUMOCTH CUJIbI TPEHUS OT IUIOMIAN COMMPUKOCHOBEHUS TEJl, CHIIbI
YIIPYTOCTH OT YJIMHEHUS TPYKHUHBI, BBITAIKHUBAIOIICH CHIIBI OT 00BEMaA
NOTPYKEHHON YacTH Tejia M OT IUIOTHOCTH KUIKOCTH, €€ He3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT TJyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUMN
IJIaBaHUsl TEJ, YCJIOBHM paBHOBECHS pblyara u OJOKOB), y4acTBOBaThb B
IUIAHUPOBAaHUU  y4eOHOTO MCCJEAOBaHUs, COOUpaTh YCTAHOBKY U
BBITIOJTHATh M3MEPEHUsS, CIeays MPeUIOKEHHOMY IUIaHy, (UKCHPOBAThH
pPEe3yNIbTAaThl TOJTYYEHHON 3aBUCUMOCTH (DHU3UYECKUX BEIUYMH B BHUJC
NPEIJIOKEHHBIX TabJMIl ¥ TpaduKOB, JENaTh BHIBOABI MO pe3yJbTaTam
UCCIIC/IOBAHUS;

®IIPOBOJIUTh KOCBEHHBIC M3MEPCHHUS (PU3NYECKUX BEIUYHMH (TUIOTHOCTH
BEIIECTBA JKUJAKOCTH M TBEPAOrO Tejla, CHIa TPECHHUS CKOJbKEHUS,
JaBJIeHUE  BO3/lyXa, BBbITAIKUBAWOIIAsg CWja, JEHCTBYyIOIas  Ha
NOTPY>KEHHOE B KUAKOCTh TeN0, KOAD(DUIMEHT MOJIE3HOro JAeHCTBUS
IPOCTBIX MEXaHU3MOB), CJHEAysd MPEIIOKEHHON HHCTPYKIMHU: TPHU
BBIMIOJTHEHUN U3MEPEHUN CcOOMpaTh HKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIUUCTISITh 3HAUEHUE UCKOMOMW BETTUYNHBL;

eCcOo0II0IaTh TIPaBUJIa TEXHUKH O€30MacHOCTH IpH padoTe ¢ J1abopaTOpHBIM
000pyTI0BaHUEM;

eyKa3bIBaTh MPHUHIUIBI JCHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BEChl, TEPMOMETpP, IUHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapoMeTp,
phIYar, MOJBMKHBIA U HETIOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

®XapaKTepHU30BaTh TMPUHIMIBI  JEUCTBHS  HM3YyYEHHBIX NPUOOPOB W
TEXHHYECKUX YCTPOWCTB C OMOpPOM HA WX OmNHCaHUs (B TOM YHCIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJOMPOBOAA, THUAPABINYECKUN TIpecc,
MaHOMETp, BBICOTOMED, MOPIITHEBOU HACOC, ApEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaX (pM3MUYECKHUX SBICHUNA M HEOOXOMUMBIC (HDU3UYECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

®IPUBOIUTH MPUMEPHI (HAXOAUTHh HHPOPMAIIHIO O TIPUMEPAX) MPAKTHIECKOTO
UCTIONIb30BaHUs (U3MUECKUX 3HAHUH B TIOBCEJHEBHOW IKU3HU IS
obOecrieueHusi 0€30MACHOCTH TMpH  OOpamieHWH ¢ npudopaMud H
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TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 30POBbS U COOIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPY KaIOILEH CpeEIE;

®OCYIIECTBIATh OTOOpP HMCTOYHMKOB UHGpopmanuu B HTepHere B
COOTBETCTBHH C 33JaHHBIM MOUCKOBBIM 3allPOCOM, HA OCHOBE MMEIOIIUXCS
3HaHUH © TYyTEM CpaBHEHUS Pa3IUYHBIX HCTOYHUKOB BBIACIATH
UHPOpPMAINIO, KOTOpas SBISETCS NPOTUBOPEUYUBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

®ICIIOJIF30BaTh MPH BBHIMOJTHEHUH YYEOHBIX 3a/laHUil HAayYHO--TIOMYJISIPHYIO
nuTeparypy  (pu3MUeckoro - coaepiKaHWs, CIPABOYHBIE MAaTEpPHAIIBI,
pecypchl cetn VIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHPOPMAIIHN U3 OJJHOW 3HAKOBOW CHCTEMEI B IPYTYIO;

eco37aBaTh COOCTBEHHBIC KpaTKHWE MHCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMaIUU (HU3HUUECKOTO COICPIKaHUs, B TOM
yyciie MyOJMYHO JieJaTh KpaTKHe COOOIIEHUS O pe3yibTaTax MPOEKTOB
WK YYeOHBIX HWCCIENOBaHWA, TPU OSTOM TPAMOTHO HCIOIH30BAThH
W3yYCHHBI TIOHATUHHBIA ammapaT Kypca (U3HWKH, COMPOBOXKIATH
BBICTYIUICHUE TIPE3CHTAIIEH;

®IIpH BBIITOJIHEHUH YYEOHBIX MPOEKTOB M HCCICJAOBAHUN pacIpeemsiTh
00S3aHHOCTH B TpPYIIE B COOTBETCTBUHM C TOCTABIEHHBIMHU 3aJadyaMH,
CIeIUTh 3a BBHINIOJIHEHUEM IUIaHA JEWCTBUIA, aJeKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJAJ B  JIEATEIBHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJIEUCTBHUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xonIy oOyuenusi B 8 Kiacce mpeaMeTHbIC PE3yIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOMMUXCS YMCHUM:

®ICIIONIH30BATh TMOHATHUS: Macca W pa3Mepbl MOJEKYJ, TEIJIOBOE JBIKECHHE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSIHUS BEUIECTBA, KPUCTATUIMUECKHUE U
amop(HBIE TeJa, HACBHIIEHHBI W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/AyXa, TeMIlepaTypa, BHYTPEHHSS OJHEprus, TEIUIOBOW JIBUTaTElb,
AJIEMEHTAPHBIN 3JEKTPUUECKUIN 3apsijl, ANEKTPUUECKOE IOJIe, MPOBOIHUKU
U TUIJIEKTPUKHU, TOCTOSTHHBIN 3JIEKTPUUECKHUM TOK, MarHUTHOE TI0JIE;

epa3nuuaTh SBJICHUA (TEIUIOBOE pacIlUpeHHe M CXaThe, Terulonepesaya,
TEIJIOBOE PABHOBECHE, CMAYMBAaHUE, KAWJUISIPHbIE SBJICHUS, UCIApEHUE,
KOHJICHCAIUs, IUIaBJIEHUE, KpHCTauM3alus (OTBEpAEBaHUE), KUIICHUE,
TerIonepeaaya (TemIonpOBOJHOCTb, KOHBEKIHS, U3Ty4YCHHE),
AIIEKTpHU3alUs TeJl, B3aUMOJEHCTBHE 3apsA0B, ACHCTBUS IIIEKTPHUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHUE, B3aWMOJICWCTBUE MAarHUTOB, JEWCTBUE
MarHUTHOTO TOJISi Ha MPOBOAHHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHIYKIIHA)
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[0 OIMCAaHMKD HMX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SIBJICHUE;

epacno3HaBaTh  MPOSBICHUE  M3YYECHHBIX  (U3MYECKUX  SBJICHUH B
OKpYXalollleM MHpE, B TOM uucie (U3UYECKUE SIBIECHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSDKEHME M KAaNWUISPHBIE SBJICHUS B MPUPOJE,
KpucTajuiel B Impupone, usinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHKE POCHI, TYMaHa, UHEs, CHETa, JIEKTPUUYECKUE
ABJICHUS B atMmocdepe, 3IEKTPUUYECTBO >KUBBIX OPraHU3MOB, MATHUTHOE
nojie 3emiid, Apeild MOJI0COB, POJb MAarHUTHOTO MOJS JJIS KU3HU Ha
3emiie, MONSPHOE CHUSIHUE, IPU ATOM MEPEBOJANTh NPAKTUUECKYIO 3a7a4y B
yueOHY10, BbIIENATh CYIIECTBEHHBIE CBOMCTBa (MpU3HAKK) (U3HMUECKUX
SIBJICHUI;

®ONUCHIBATh M3YUYEHHBIE CBOICTBA Tel U (PU3MYECKUE SBICHUS, UCIIOIb3YS
du3nueckre BENIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPIHsl, KOJIUYECTBO
TEIJIOThI, yJE€JbHasg TEIUIOEMKOCTh BEIIECTBA, yHAElbHAs1 TEIUIOTA
IUTABJICHUS, YJelbHas TeIoTa MnapooOpa3oBaHus, YAENIbHas TEIUIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JEHCTBUS TEIJIOBOM
MAalllMHbI, OTHOCUTENbHAsl BIAXKHOCTh BO3AYyXa, J3JEKTPUUYECKUU 3apsii,
Cuja TOKa, 3JIEKTPUYECKOE HANpsHKEHUE, CONPOTHUBICHUE MNPOBOJHUKA,
yIeTbHOE  COMpPOTHBJIEHHE  BEHIeCTBAa, pabora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), TNpHU ONHUCAHHM TPABWIBHO  TPAKTOBATH
(bu3MYECKUl CMBICIT MCTOJIB3YEMbIX BEIMYMH, O003HAYEHUS U E€IMHMIIBI
du3MUecKnX BEJIWYWH, HAXOAUTh (POPMYIBI, CBS3BIBAIOIIME JAHHYIO
bu3nUecKyl0 BEIUYUHY C JPYTMMH BEIWYMHAMH, CTPOUTH Tpaduku
M3YYECHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIHUUH;

®XapaKTEepHU30BaTh CBOMCTBA TeJl, (U3MYECKHE SBICHUS U MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJOXKEHUS MOJIEKYJISIPHO--KUHETHUECKON TEeOpuu
CTPOEHUS BELIECTBA, NMPUHLUII CYNEPIIO3UIMHU MOJeH (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUs 3apsaa, 3akoH Oma JUIs ydacTKa LENH, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHUs DJHEPruu, IMpU OTOM J1aBaTh
CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U 3aIHUCBHIBATh €r0 MaTeMaTHYECKOE
BBIPAKEHUE;

®00BACHATh (U3NYECKHE MPOIECCHl M CBOWCTBAa Tel, B TOM 4YHCJIE U B
KOHTEKCTE CUTyalluld MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepPa: BBISBISATH
NPUYUHHO-CIIEJICTBEHHBIE CBSA3H, CTPOUTh O0BSICHEHUE U3 1—2 JTOTHYECKUX
IaroB ¢ Omopod Ha 1—2 W3YyYEHHBIX CBOWCTBA (PU3MUYECKUX SBICHHMA,
(Gu3NYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTE1H;
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epemaTh pacy€THbIC 3a0a4M B 2—3 JACHCTBUS, UCIIONb3Ys 3aKOHBI U (DOPMYJIBI,
CBsA3bIBAaIOIIME (PU3MYECKHE BEIMYMHBI: Ha OCHOBE aHallM3a YCIOBUS
3a/layy 3alUChIBaTh KPATKOE YCIOBUE, BBISIBISATH HEIOCTATOK JAHHBIX JJIS
pelieHus 3aa4M, BbIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE I €€
pelieHusi, NPOBOAMTH pacy€Thl W CPaBHUBATH IOJIYYEHHOE 3HAYCHUE
(u3nUecKOl BETUYMHBI C U3BECTHBIMU JIAHHBIMU;

epacno3HaBaTh NPOOJEMBbI, KOTOpPbIE MOXHO PEIIUTh [P TOMOIIH
(¢u3MUEeCKHX METO/OB, HCIOJb3Yysl OMNHUCAHWE MCCIEIOBaHUS, BBIIEIATH
OpoBepsieMOe NPENIONIOKEHUE, OLEHUBATh MPABUIBHOCTh MOpPSAKa
POBEJICHUS UCCIEA0BAHMS, 1€TaTh BBIBOJIBI;

®[IPOBOJIUTH OMBITHI 10 HAOTIOJEHUIO (PU3UUECKUX SIBICHUN WM HU3HYECKUX
CBOMCTB TeJ (KanWUISIpHbIE SIBICHUS, 3aBUCUMOCTh JIaBJIICHUS BO3AyXa OT
ero o0bEma, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUSL U HArPEeBaHUS
OpU U3JY4eHUH OT LIBETa M3Nydarollew (morjoiaroiiei) MmoBepXHOCTH,
CKOPOCTh MCHAapeHHsI BOJbI OT TEMIIEpaTyphl *XUAKOCTH W TUIOMIAAH €€
MOBEPXHOCTH, JJEKTpPHU3alUsl TeJl W B3aUMOJEHCTBUE JIICKTPUUECKHUX
3apsA/I0OB, B3aUMOJICMCTBHE TOCTOSIHHBIX MAarHuTOB, BU3yalHM3alus
MarHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB, IEUCTBUS MATHUTHOTO TOJIS HA
IPOBOAHUK C  TOKOM,  CBOMCTBAa  JJIGKTPOMAarHuTa,  CBOMCTBA
AJIEKTPOJIBUrATENsl IOCTOSHHOTO TOKAa): (hopMynupoBaTh NpPOBEpSIEMbIE
HPEIOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO 000py10BaHUS,
OIKCHIBATh XOJI OMNbITA U (HOPMYIUPOBATH BHIBOJBI;

®BBIIIOJIHATH IPSIMbIE U3MEPEHUSI TEMIIEPATypPbl, OTHOCUTEIBHON BIIAKHOCTH
BO31yXa, CHJBbl TOKA, HAIPSDKEHUS C HCIOJIB30BAHUEM aHAJOTOBBIX
npubOpoB U JAaTUYUMKOB (PU3MUECKUX BEIUYMH, CPaBHUBATh DPE3YJIbTaThl
U3MEPEHUH ¢ yuéToM 3aJaHHON a0COFOTHOM TOTPENTHOCTH;

®[IPOBO/IUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOW (hU3MUYECKON BETUYHMHBI OT
IpPYroi € HCHOJB30BAHMEM  MPSIMBIX  HM3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBIICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJAH IONEPEYHOIO
CEYEHMsI U Y/AEJIBHOIO COIPOTHUBIICHHS BEUIECTBA IPOBOJIHMKA, CUJIBI TOKA,
UAYLIETO0 4epe3 IMPOBOJHUK, OT HANpPsDKEHWs Ha  IIPOBOJHUKE,
UCCIIEIOBAaHNE TMOCIEAOBATEIBHOIO M NApaJUIENbHOIO  COEIWHEHUN
NPOBOJIHUKOB): IUIAHUPOBATh HCCIEAOBaHHUE, COOMpPATh YCTAaHOBKY U
BBITNIOJHATh M3MEPEHUs, Clenys MNPeUI0KEHHOMY IUIaHy, (PUKCHUpPOBAaTh
pe3ynabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJE TaOmUIl U TpadHKOB,
JIeJIaTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIIEI0BAHMS;
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®IIPOBOJIUTh KOCBEHHBIE W3MEpeHUs (U3UYECKUX BeIWYWH (yAelIbHas
TETNIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHHE NPOBOJHUKA, paboTra u
MOIIIHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHHPOBATh H3MEPEHHS, COOMpATh
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIENYS MPEII0OKEHHON WHCTPYKIIUHU, U
BBIYHCIISATH 3HAUCHHUE BEIIMYNHBI,

©C00JII0/1aTh NPAaBUJIA TEXHUKU O€30MAaCHOCTH MpHU padoTe ¢ 1abopaTOPHBIM
000opy10BaHUEM;

eXapaKTEpHU30BaTh TPUHIMIIBI  JCWUCTBHS  HM3YyYCHHBIX NPUOOPOB M
TEXHHYECKUX YCTPOWCTB C OMOPOM HAa WX ONHCaHWsA (B TOM YHCIE:
CHUCTeMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHa, aMIepMeTp,
BOJILTMETP, CUETUMK ODIIEKTPUUYECKOW DHEPIHH, DIEKTPOOCBETUTEIHHBIC
npuOOpHI, HArpEeBaTENbHBIE IIIEKTPONIPUOOPHI (TIPUMEPBI), ITEKTPUUECKUE
NPEOXPAHUTENH, SICKTPOMATrHUT, JIEKTPOIBUTATENb TOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHHUS O CBOMCTBaxX (DM3WYCCKUX SIBIICHHA WM HEOOXOIMMbBIC
¢duznueckre 3aKOHOMEPHOCTH;

®paclo3HaBaTh TIPOCTHIE TEXHHYECKUE YCTPOHCTBA U HM3MEPHUTEIHHBIC
npuOOpel MO CXeMaM H CXEMaTHYHBIM pPHCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCHUXPOMETP, THIPOMETP, JIBUTATEIh BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUYECKUX
Hene ¢ Mmocjae0BaTeIbHbIM U MapajluieIbHbIM COSAMHEHUEM AJIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUYECHHS DJIEMEHTOB AJIEKTPUUECKHUX TETeH;

®[IPUBOIUTH MPUMEPHI (HAXOAUTh HHPOPMAIIMIO O MPUMEpaX) MPaKTHIECKOTO
UCTIONIb30BaHUs (U3MUECKUX 3HAHUH B TIOBCEAHEBHOM JKU3HU A
obecrieueHus: OE€30MaCHOCTH TpH  OOpalleHHMH ¢ TpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHUS 3J0POBbS W COOJIIOICHUS
HOPM IKOJOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

®OCYIICCTBIATh TOWCK HWHGOpManuu  (HU3NIECKOrO  COACPKAHHUS B
NHTepHeTe, Ha OCHOBE HMEKIIMXCSA 3HAHUM W MYTEM CpPaBHEHUSA
JIOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIIENATH WH(GOpMAIUIO, KOTOpas
SBJISICTCS IPOTHBOPEYNBOM WIIH MOXKET OBITH HEJOCTOBEPHOM;

®ICTIONIH30BATh MPHU BBIMOJTHEHUH YUE€OHBIX 3aJaHUN HAY4IHO--TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CIOPABOYHBIE MaTEpHAIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHust HHGOPMAIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

®CO3/1aBaTh COOCTBEHHBIE NHUCHMEHHBIE M KpPAaTKHE YCTHBIE COOOIICHWS,
0000mas wHpOpMANKMIO W3 HECKOJBKUX HMCTOYHUKOB (PU3NUECKOTO
cColepKaHWs, B TOM YHCIE TNYOIWMYHO TPEACTABIATH PE3YIbTAThI
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IIPOEKTHOM WJIM HUCCIIEAOBATEIBCKON NEATEIBbHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATHIHBIA anmapaT Kypca (HU3UKH,
COIIPOBOXKJATh BBICTYIIJICHUE IIPE3EHTALIUCH;

®[IpY BBINOJIHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHMM (PU3UUECKUX
IPOLIECCOB PACHpPENEIATh OO0S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMU, CICIUTH 3a BBIIIOJIHEHUEM IIJIaHA JCHCTBUU U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBIM BKJAJ B
JNEATEIbHOCTD IPYIIIBI, BBICTPAUBATh KOMMYHUKAaTUBHOE B3aUMOJIEUCTBHE,
IPOSIBIISASI TOTOBHOCTD pa3peiiaTb KOHPIUKTHI.

K xoniy oOyuenusi B 9 Kiaacce npeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

®1CIIOJIb30BAaTh  IIOHATHA: CHCTEMa  OTCY€Ta, MarepuaibHas  TOYKa,
TPAEKTOPHUS, OTHOCUTEIBHOCTh MEXaHMYECKOTO NBIMXKEHHUS, Aedopmarius
(ynpyrasi, miacTHueckas), TpEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHUE,
HEBECOMOCTb M TEPETPY3KH, LIEHTP TSIKECTH, aOCONIIOTHO TBEPAOE TEIIO,
LEHTP TSKECTU TBEPAOIrO Tella, paBHOBECHE, MEXaHMUYECKUE KOeOaHus U
BOJIHBI, 3BYK, MH(Pa3ByK U YIbTPA3BYK, AJIEKTPOMArHUTHBIC BOJIHBI,
IIKana 3JIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTbD,
CHEKTPbI UCITYCKaHUs U MOIJIOIIEHUs, ab(a-, OeTa- U raMMa-u3IydeHus,
U30TOIIBI, SIACPHAs DHEPTECTUKA;

epa3nuuaTh SABJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHENHOE
IBU)KEHUE, DPABHOYCKOPEHHOE IMPSIMOJIMHENHOE JBUXKEHHE, CBOOOIHOE
IIaJICHUE TeJl, pABHOMEPHOE JIBUJKCHUE 10 OKPYXKHOCTH, B3aUMOJEHCTBUE
TEJI, pEaKTUBHOE JIBM)KEHHUE, KOJeOaTelbHOE IBM)KECHUE (3aTyXalolue U
BBIHYKJICHHbIE KOJICOaHUs), PE30HAHC, BOJHOBOE ABM)KEHUE, OTPaKEHUE
3BYKa, NPSIMOJIMHEHMHOE pPaCIpOCTPAHEHUE, OTPAKECHHUE U IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3yio’KeHUE OEsIoro cBeTa B
CIIEKTp M  CIOXEHHE CIEKTpaJbHBIX LIBETOB, IHUCIEPCUS CBETA,
€CTECTBEHHAs! PaAUOaKTUBHOCTb, BOZHUKHOBCHUE JMHEWYATOIO CIIEKTpa
U3JIyYEHUs) 110 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3MUECcKOe SIBICHUE;

epacrno3HaBaTh  MPOSABICHUWE  U3YYEHHBIX  (U3MUECKHX  SBICHUH B
OKpy)XaroleM Mupe (B TOM 4YHcie (U3NUYECKHE SBICHUS B MPHUPOJE:
OPWINBBI U OTJIUBBI, ABMKEHUE I1aHeT COTHEYHON CHUCTEMBI, PEAaKTUBHOE
IBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBI, IIyHAaMH, DOXO, IBE€Ta Tell,
ONTUYECKHUE SIBIEHUS B MPUPOAE, OMOJIOTMYECKOE NEWCTBHE BHUIMMOIO,

yIbTPA(PUOIETOBOTO UM PEHTTEHOBCKOTO HW3JIYYEHUM, €CTECTBEHHBIN
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paauoOaKTUBHBIN ()OH, KOCMUYECKHE JIyYd, PaTUOAKTHUBHOE H3IIyUCHUE
MPUPOJIHBIX MHUHEPAJOB, JEUCTBUE PAJAMOAKTUBHBIX M3IY4CHUN Ha
OpraHuU3M 4YeJIOBEKAa), MPHU STOM TNEPEBOJAUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJCISTh CYIIECTBEHHbIC CBOMCTBa (MpU3HAKH) (PU3HUUECKUX
SIBJICHUI;

®OIMCHIBATh M3YUYCHHBIC CBOWCTBA TEN U (PU3MUECKHUE SIBJICHUS, HCIOJIB3Ys
dbu3nUeckue BEIUYMHBI (CPEIHSII M MTHOBEHHAs CKOPOCTh Tela IpH
HEPaBHOMEPHOM JBWIXKEHUM, YCKOpPEHHUE, TNEepeMelIeHUue, IMyTh, YIJIOBas
CKOPOCTh, CWJIa TPEHUS, CHJIa YNPYTOCTH, CUJIa TSHKECTH, YCKOPEHUE
CBOOOJIHOTO TMAJICHUs, BEC TeJla, UMIIYJIbC TeJlld, HUMITYJIbC CHIIBI,
MexaHuyeckass paboTra W MOIIHOCTh, TMOTCHIMATIbHAS JHEPrus Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIIMATbHASI YHEPTHS CHKATOU
NPY>KUHBI, KUHETUYECKAs DJHEPrus, IOJIHAs MEXaHUYecKas »JHeprus,
NEePUOJI U YacToTa KojeOaHuM, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BhICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeNib MPEJOMIICHUSI CPEJIbl), IPHU ONMHUCAHUU
MPaBUIBHO TPAKTOBATh (PUBMUECKUM CMBICI HCIOIb3YEMbIX BEIUYHH,
0003HaYeHUsI W EIUHUIIBI (PU3NYECKUX BEIMYHMH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMU,
CTpOUTH TpaUKu N3YUEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEIUYHH;

eXapaKTepHU30BaTh CBOMCTBA TeJd, (U3UYECKHE SBICHUS U MPOLECCHI,
UCIIONIb3YSl 3aKOH COXPAHEHUS SHEPrUH, 3aKOH BCEMHPHOTO TATOTEHUS,
OPUHUMUIT CYNEPIO3UIMUA CWI, NPUHIMUI OTHOCUTEIbHOCTH [ammines,
3akoHbl HbIOTOHA, 3aKOH COXpPAaHEHHUS! MMITYJIbCA, 3aKOHBI OTPaXEHUS U
IIPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOTO U MAacCOBOI'O YUCET
IpU SJIEPHBIX PEAKIUSAX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATHUYECKOE BBIPAXKECHUE;

®00BIICHATh (M3MUECKUE TPOIECCHl M CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTyalluld MPAaKTUKO-OPUEHTUPOBAHHOIO XapPAKTEPA: BBISBIISATH
NPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTH OOBsICHEHWEe U3 2-3
JIOTUYECKUX IIArOB C OMOPOM Ha 2—3 M3yUYEHHBIX CBOMCTBA (M3HUECCKUX
SBJICHUM, (PU3UIECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

epelaTh pacu€THBIC 3a/1au (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHHI),
UCTIONIb3Ys 3aKOHBI U (DOPMYJIBI, CBS3BIBAIONINE (DU3UUECKUE BEITUIMHBI:
HAa OCHOBE aHalii3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE YCIOBHE,
BBISIBJIATh HEJOCTAIOIINE WM U30BITOYHBIE JIaHHbIE, BHIOMPATHh 3aKOHBI U
dbopMyIbl, HEOOXOMUMBIE JIJIST PEIICHHS, TPOBOJIUTH PACUETHI M OTICHUBATH
PEATMCTUYHOCTH TIOTYYEHHOTO 3HAUCHUS (PU3NIECKOI BEITMYNHEI;
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epacro3HaBaTh MPOOJIEMbl, KOTOPHIE MOXHO PEIIUTh TMpPU OMOIIH
bU3UYECKUX METOJ0B, HWCIOJIb3Yys OINHUCAHUE HWCCIEIOBAaHUS, BBIACISIThH
MpoBEpsieMOe  MPEINOJIOKEHNUE, OIECHUBATh MPAaBUIBHOCTh MOpPsIKa
MPOBEJICHUS  HUCCIEOBAaHUS, JejaTh  BBIBOJABI, HHTEPHPETUPOBATH
pe3yabTaThl HAOIIOJIEHUN U OTBITOB;

®IIPOBOJIUTH OMBITHI 110 HAOTIOACHUIO (PU3NYCCKUX SBICHUN WM (QU3HICCKUX
CBOMCTB Ten (M3yueHHE BTOPOro 3akoHa HprOTOHA, 3aKOHA COXpaHEHUS
SHEPIruM, 3aBUCUMOCThH IepuoAa KojeOaHUW MPYKUHHOTO MasiTHUKA OT
MaccChl Tpy3a M KECTKOCTH TMPYKUHBI U HE3aBUCHUMOCTH OT aMIUTATYBI
MajblX  KoJieOaHWM,  TMPSAMOJUHEMHOE  paclpOCTpAHEHHE  CBETa,
pasyioxkeHrue Oeroro cBeTa B CHEKTP, U3YUECHHE CBOMCTB M300pakKeHUs B
IUIOCKOM 3€pKajie M CBOWCTB HM300pakeHHsl MpeameTa B coOuparoien
JUH3E, HAOJIOJICHUE CIUIONIHBIX U JIMHEHYAThIX CHEKTPOB H3IYUCHHUS):
CaMOCTOSITEJIbHO  CcOOMpaTh YCTAaHOBKY W3 U30BITOYHOrO Habopa
o0Opy/IOBaHMS, ONMUCHIBATH  XOJ  OMbITA H  €r0  Pe3yJbTaThl,
(bOpMyITHPOBATH BHIBOIBL;

®IIPOBOJAUTH MPU HEOOXOJMMOCTH CEPHUIO0 MPSIMBIX W3MEPEHUU, OTpeess
CpelHee 3HaYeHHe Uu3MepAeMON BeJUYMHBbI ((POKYCHOE paccTosHuE
cobuparorieit JIMH3bI), OOOCHOBBIBaTH BBIOOp crmoco0a HU3MEpEeHUs
(u3MepuTenbHOro Mpubdopa);

®[IPOBOJIUTHh  MCCIEOBAHUE 3aBUCUMOCTEH  (U3MYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX W3MEPEHHMH (3aBUCUMOCTH TYyTH OT BpPEMEHHU
Ipy PaBHOYCKOPEHHOM JBWIKEHUM 0€3 HayalbHOW CKOPOCTH, IEpHoja
Koie0aHUii MaTeMaTUYeCKOTO MAasTHUKA OT JJWHBI HUTH, 3aBHCHUMOCTH
yria OTpa)X€HUsl CBETa OT yrja MaJeHUs W yria MpeloMJICHHS OT yria
najeHus): IJIAaHUPOBAaTh HCCJIEJOBAHME, CaMOCTOATEIBLHO COOHMpAThH
YCTaHOBKY, (DHUKCHPOBATh PE3yibTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
(bU3UYECKUX BEIMYMH B BHUAC TAOIUIl M TpadUKOB, JEJIaTh BBIBOABI IO
pe3ynbTaTaM UCCIICIOBAHUS;

®IIPOBOJIUTh KOCBEHHBIE U3MEpEHUs (DHU3UYECKUX BEIMYMH (CpemHss
CKOPOCTh M YCKOpEHHE Tella TMpPU PABHOYCKOPEHHOM JIBM)KCHHH,
YCKOPEHHE CBOOOJTHOTO TMaJeHUs, >KECTKOCTh MPYXKHUHBI, KOIPOUIIMECHT
TPEHHsI CKOJBKCHHsI, MEXaHWueckas paboTa W MOIIHOCTh, 4YacToTa U
nepuoj; KoyseOaHWi MaTeMaTUYeCKOro U MPYKWHHOTO MAasTHUKOB,
onTHYECKass cuia coOuparouield JUH3bI, PAJAHUOAKTUBHBIA  (OH):
TUTAHUPOBATh HM3MEPEHHS, COOMpATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIONTHSATh U3MEPEHUS, CIETys MPEII0KCHHOW MHCTPYKIIUH, BBIYUCISATH
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3Ha4YCHHE BEIMYMHBI U aHAJIU3UPOBATH MOJIYICHHBIE PE3yIbTaThl C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPECHHIA;

©CO0JII0/IaTh NPAaBUJIA TEXHUKU O€30MAaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

epa3nMyaTh OCHOBHBIE TMPH3HAKM W3YyYEHHBIX (DU3MUECKUX MOJEIEH:
MaTepuajibHas TOYKa, a0COJIIOTHO TBEPAOE TENO, TOYEHUHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUTAHETApHAas MOJENb aroMa, HYKJIOHHas
MO/IETh aTOMHOTO Spa;

®XapaKTEepPH30BaTh MNPHUHIMUIBI  JCHCTBHS  W3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OmucaHus (B TOM YHCIE:
CIHUIOMETP, NATYUKH TIOJOXKEHUS, PACCTOSIHUS M YCKOPEHHS, pakeTa,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKOM, JJO3MMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUSA O
CBOWMCTBaX (PU3MUYECKHX SIBICHHA ¥ HEOOXOmuMble  (U3HYECKUE
3aKOHOMEPHOCTH;

®ICIIOJIb30BATh CXEMBI M CXEMAaTUYHBIE PUCYHKH H3YYCHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPUTENIBHBIX NMPUOOPOB M TEXHOJOTHYECKUX IPOIIECCOB
NPy pElIeHUN Y4eOHO--TPAKTUYECKUX 3a/lad, ONTHUYECKHUE CXEMBI st
NOCTPOEHUS N300pakeHNH B TUIOCKOM 3€pKajie U cCoOMparoleil JIHH3e;

S IIPUBOIUTH MPUMEPHI (HAXOIUTH HHPOPMALIUIO O TIPUMEpax) MPAKTHIECKOTO
UCTIONBh30BaHUS (PU3UYECKUX 3HAHWW B TIOBCETHEBHOW IKWU3HU IS
obecrieueHus: 0€30MaCHOCTH TpH  OOpalleHHuH ¢ TpudopamMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS W COOJFOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

®OCYIICCTBIATh TOWCK HWHGOpManuu  (HU3NIECKOrO  COACPKAHHUSI B
HHTepHEeTe, CaMOCTOSATEIBHO (GOPMYIUPYS MMOUCKOBBIN 3aMpoC, HAXOIUTh
IYTH OTpPEACIICHUS JOCTOBEPHOCTH MOJTyUYEeHHOW MH(pOpMAIMu HA OCHOBE
UMEIOIINXCS 3HAHUH U TOTIOJIHUTEIbHBIX HICTOYHUKOB;

®ICII0JIb30BaTh IMPH BBHIMOJIHEHUH Y4YE€OHBIX 3a/laHUil HayYHO--TIOMYJISIPHYIO
auTepatypy  (pU3MUecKoro Ccoaep)KaHMs, CIIPAaBOYHBIE  MaTepHabl,
pecypebl cetu MIHTEepHET, BIaAeTh NpUEMaMi KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

eco37aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHbIE COOOIIEHHS Ha OCHOBE
UHpOpMAIMK M3 HECKOIBKUX HMCTOYHHMKOB (PU3UYECKOTO COJEp>KaHUS,
MyOJIMYHO MPEACTABIATH PE3YJIbTAaThl MPOSKTHON UM HUCCIIEI0BATENbCKON
AESTeNbHOCTH, TPU OTOM TIPaMOTHO  HCIOJNb30BaTh  HU3YYCHHBIN
MOHATUHHBIM ammapar Hu3y4aemoro pasiena (PU3UKd U COMPOBOXKIATH
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BBICTYIIJIEHUE TMpE3CHTalMel ¢ Yy4€TOM OCOOEHHOCTEW ayauTOpuu
CBEPCTHUKOB.
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4 TEMATUYECKOE INTAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [IOK
11 o - 2
M3MKa - fayka o npuapose https://m.edso0.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.edso0.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUHU BellleCTBA
bu6mmoreka [JOK
2.1 Ctpoenue Bele 1
TPOCHEE BemectEa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHn4deckoe ABMKCHHE 3 bu6mmoreka [JOK
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edso0.ru/7f416194

3.2 HMuepuus, Macca, INIOTHOCTD 4 buGnuorexa [IOK
' P, ’ https://m.edso0.ru/7f416194
bubmmoreka [{OK
3.3 Cuna. B 14
A BIBE G https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bu6moreka [IOK
4.2 S
JlanrieHue KuAKOCTH https://m.eds00.ru/7f416194
bu6moreka [IOK
4.3 A 6
TMOC(epHOE 1aBiIeHNe https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3zpnen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHs 4 bubmorexa HOK
https://m.eds00.ru/7f416194
Hroro no paszneny 12
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12
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8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apsSKEHHBIE Tesla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 14.5
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9 KUIIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. Mexanu4yeckue siBJICHUSA
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
OIIMCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAUMOJIeHCTRHE Tel https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS U BOJTHBI
buo OK
2.1 Mexannueckue KojieOaHus 7 3 nomorexa 11
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnuecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
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Pa3nen 4. CBeToBbIE SIBJEHUA

4.1 3aKOHBI pacIpOCTPAHCHUS CBETA 6 2 bubmmorexa [JOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.2 JIMH3BI ¥ OITHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
4.3 Pa3znosxenue Genoro ceeta B CEKTP 3 2 buommorexa LOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUS
bu6moreka [IOK
A 41 4 1
5 CIyCKaHHE W TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2 1
> (Tpoetiiie aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 A 7 1
AACPHEIC peaiiiin https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBTopuTe/ 1bHO0-00001IAK0 1M MOLY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27
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