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1. HOACHHUTEJBbHAA 3AIINCKA

[Iporpamma o ¢pu3HKe Ha YpOBHE OCHOBHOTO 00IIEro 00pa30oBaHMs COCTAaBIICHA Ha
OCHOBE TOJIO)KEHHM M TpeOOBAHMI K pe3yibTaTaM OCBOEHHUS Ha 0a30BOM YpPOBHE
OCHOBHOM 0Opa3oBareibHON Mporpammsl, npeactaBieHHsix B ®I'OC 000, a takxke
¢ yu€tom (enepanbHOi paboyeil mnporpammbl BocnuTanus U KoHuenuuu
npenojaBanus yueoHoro npeamera «Duznkay.
Copepxxanne mporpamMmbl 1Mo  (u3MKe HampaBieHO Ha (OPMHUPOBAHHE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIMIMXCS W OPTaHU3AIUI0 H3yUYEHUS
Gu3MKKM Ha JAESITeNIbHOCTHOW ocHOBe. B mporpamMme mo ¢u3Mke y4UTHIBAIOTCS
BO3MOXHOCTH Yy4eOHOro mpenMera B peanuzanmu TpeboBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JTMYHOCTHBIM U METaIlPEAMETHBIM pe3yJibTaTaM 00yUYeHHs, a TaKKe
MEKIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00IIIETO 00pa30oBaHMUs.
[Iporpamma 1o (u3MKe yCTaHABIMBAET paclipe/ielieHne yueOHOro maTepuala 1o
rojaM oOydeHus (M0 Kiaccam), mpejjiaraeT NPUMEPHYIO TOCIIeN0BATEIbHOCTD
M3yUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUSI MPEIMETHOTO COJIEPXKAHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEHN 00y4aromuxcs.
[Iporpamma no ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOAMYECKON MOMOIIU
YUUTEIIO B CO3/IaHUU paboyeil mporpaMMbl IO Y4EOHOMY MPEIMETY.
dusnka SABISIETCS CHUCTEMOOOPA3YIONIUM I E€CTECTBEHHO-HAYUYHBIX YUeOHBIX
NPEIMETOB, MOCKOIBKY (DU3UUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOIECCOB M SIBICHUH,
M3y4aeMbIX XUMHUEH, OMOJIOTHEN, acTpOHOMUEH U pu3HndecKo reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEIOCTABISIET HauOoyee sSCHbIE
oOpasibl MPUMEHEHUsT HAYYHOTO METOJa MO3HAHUA, TO €CTh CI0c0o0a MOTydeHHUS
JOCTOBEPHBIX 3HAHUU O MUDE.
Onmna w3 TIaBHBIX 3ajad  (U3UYECKOrO OOpa30BaHHMS B CTPYKType OOIIEro
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAaMOTHOCTU U
MHTEpeca K HayKe y 00y4aromuxcsl.
N3yuenue ¢usuku Ha 0a30BOM YpOBHE MPEIOJIAraeT OBJIAJICHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIINMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

e HAyYHO OOBSICHATH SABJICHUS;

e OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICIOBAHUS;

e HHTEPIPETHUPOBATH  JAaHHBIE W  MCIOJb30BaTh  HAy4YHbBIC

JI0KA3aTeNIbCTBA JIJISl TIOJTyYCHHSI BHIBOJIOB.

Henu nzydyenus (U3MKU Ha YpOBHE OCHOBHOI'O OOIIET0 0Opa30BaHUs ONpPE/ISICHBI
B Konnenuuu npenonaBanus yuyeOHoro npeaMera «duszukay» B 00pa3oBaTEIbHbIX
Opra’u3anusax Poccuiickon Oenepauuy, peanu3yroUmx OCHOBHBIC
o01eo0pazoBaTenbHbIE MPOTPAMMBI, YTBEPKAEHHON pemenneM Komnerun



MunuctepctBa npocemnienus Poccuiickoit deneparnuu (mpoTokoa OT 3 Aexadps
2019 r. Ne TIK-4BH).
ey usyyenust GU3UKMU:

MpuOOpEeTEHNE HWHTEpPeca W CTPEMJICHUS OOYYaIoImMUXCSd K HAyIHOMY
M3YYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA M (POPMUPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOIICHHS K OKPYIKAIOIIUM SIBIICHHSIM;
(dbopMHpOBaHKE HAYIHOT'O MUPOBO33PECHHS KaK pe3y/IbTaTa U3yUeHUs OCHOB
CTPOCHHUS MaTepuu U QyHIaMCHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMHpOBaHUE TPEACTABICHUN O POJM (DU3UKH I Pa3BUTHS JPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE  TPEICTABICHUH O  BO3MOXHBIX  cepax  Oymymei
npo¢eCCUOHATILHON JIeSITEIPHOCTH, CBSI3aHHOU ¢ (hDU3UKOM, IMOJTOTOBKA K
JnajabHenIeMy 00y4YeHHUIO B 3TOM HaIlpaBJICHUH.

I[OCTI/I}KCHI/IC OTHX I.[GJ'IGIZ IIporpaMmel 110 (1)I/I3I/IKG Ha YPOBHC OCHOBHOI'O

o0111ero 0Opa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CJICTYIONINX 3a/4a4:

npuoOpeTeHNUEe 3HAHWH O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYCCKUX, TEIIOBBIX, JJCKTPUYCCKUX, MArHUTHBIX M KBAaHTOBBIX
SBJICHUSIX;

NpUOOPETeHNE YMEHUN ONMUCHIBATh U OOBSICHATH (DU3UUECKUE SIBJICHUS C
HCITOJTb30BAHUEM TTOTYUCHHBIX 3HAHUM;

OCBOCHHE METOJOB PEIICHWS TMPOCTEHINNX pacy€THBIX 3a7a4 C
HCITOJTh30BaHUEM bU3UIeCKUX MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SIBJICHUS U BBIIOIHATH OIBITHI,
Ja0opaTtopHble  pabOThI M AKCIECPUMEHTAJIbHBIC HMCCJICAOBAHUSA C
HCITOJTh30BaHUEM U3MEPUTEIIBHBIX PUOOPOB;

OCBOEHHE NMPUEMOB PabOThl ¢ MHPOpManuen (HU3NIECKOro COAEp KaHMS,
BKJIFOYAsi THPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3UKHU, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHWE WH(OpMAITUY;

3HAKOMCTBO €O cepaMu IpoeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
¢ (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHMSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSX (DPU3MYCCKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHBb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanust oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEZIEN0), B 8
Kiacce — 68 gacoB (2 yaca B Heneno), B 9 kitacce — 102 gaca (3 gaca B Heeio).



[Ipennaraemselii B mporpamMme mo (pusuke mnepedeHsb JadopaTopHBIX padoT U
OTIBITOB HOCUT PEKOMEH/IaTENIbHBIN XapaKTep, YUUTENb JIelaeT BEIOOp MPOBEICHHUS
7a00paTOPHBIX PabOT M OMBITOB C YYETOM MHIMBHIYaJbHBIX OCOOCHHOCTEH
00yYaromuxcsi, CIUCKa 3KCIEPUMEHTANbHBIX 33JaHUH, MpeagaraeMblX B pamMKax
OCHOBHOTI'O TOCY/IapCTBEHHOTI'0 3K3aMeHa 0 (pU3UKe

2. COAJEP/ KAHUE OBYYEHUA
7 KIIACC

Pa3znes 1. ®u3uka u e€ poJib B IO3HAHUM OKPY:KAKONIIEro MUpa.

®usuka — Hayka o npupoze. SBmeHus npupoxasl. OuznyUeckue SBICHUS:
MEXaHMYECKHUE, TEIIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckre BeIUMYMHBIL. M3MepeHne (Qu3nyeckux BelIWYuH. Puznyueckue
npubopsl. [lorpemuocts u3mepenuit. MexxayHapoHasi ccTeMa €ANHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHblE HAyKH H3Y4alOT IPUPOLY.
EcTtecTBeHHO-Hay4YHBII METOJl IMO3HAHUS: HAOIIOJEHUE, MOCTAaHOBKAa HAYYHOTO
BONpPOCA, BbIIBUKEHUE TUIIOTE3, SKCIEPUMEHT I10 MPOBEPKE TUIOTE3, OOBICHEHUE
HaOmogaemoro siBieHus. Onucanue GU3NUEeCKUX SIBJICHUN ¢ TOMOIIBIO MOJENEH.

Hemoncmpauuu.

1. MexaHu4decKkue, TEIUIOBbIE, DJJIEKTPUYECKHUE, MAarHUTHBIE, CBETOBBIC

SABJICHUS.

2. ®dusznueckue npubOpPHI U Mpoleypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM U
1M (pOBLIM TPUOOPOM.

Jlabopamopnwie pabomol u onvimeot.

1. OmpeneneHue 1EHbI EICHUS KAl K3MEPUTEIHHOTO MPUOopa.

2. H3mepeHue paccTosHUM.

3. M3mepenue o0bEMA KUIKOCTU U TBEPIOTO TEA.

4. OnpeneneHue pa3MepoB MaIbIX TEJL.

5. M3mepenue Ttemmeparypbl HpU TOMOIIM >KHUAKOCTHOTO TEPMOMETpa H
JaTyuKa TeMIepaTyphl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIOTE3bI: JATBLHOCTH MOJIETA
[apuKa, MyIMEeHHOTO0 TOPU30HTAIBHO, TeM OOJbIle, YeM OOJbIle BHICOTA
MycKa.



Pa3znen 2. IlepBoHayasibHbIe CBeJIEHHSI O CTPOEHUM BelleCcTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJb, WX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE NTUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkenne dacTul BemlecTBa. CBSA3b CKOPOCTH JBMKEHHSI YACTHUIL[ C
TeMriepaTypoii. bpoyHoBckoe paBmxkenue, muddysus. B3anMopaeicTBue dwacTHil
BEILIECTBA: IPUTSKEHNUE U OTTAJIKUBAHHUE.

ArperaTHbple COCTOSIHUSI BEIIECTBA: CTPOCHUE ra30B, KUJIKOCTEN M TBEPIBIX
(kpuctamnuyeckux) Tesl. B3auMoCBA3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJIIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

JHemoncmpayuu.

1. HaGmrogeHue OpOyHOBCKOTO IBHYKEHHS.

2. HabGmonenue nuddysuu.

3. HaOnmionmenue — siBneHud,  OOBSACHAIONIMXCA  MPUTSHKEHUEM WM

OTTaJKUBAHUEM YACTHUI] BEIIECCTBA.

Jlabopamopnwie pabomol u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM PpsAIoB (C  HMCHOJIb30BAaHUEM

doTorpaduii).

2. OnbITHI IO HAOJIOIEHUIO TEMIIOBOTO PACHIUPEHHUS Ta30B.

3. OnbIThI 110 OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSAKEHUS.

Pa3nen 3. /IBukeHue u B3auMoeiicTBHE TeJl.

Mexannueckoe nBHKEHUE. PaBHOMEpDHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpellHsIsl CKOPOCTh MpPHU HEPABHOMEPHOM JBUXKEHUU. Pacyér mytu u
BPEMEHU JIBUKCHMUS.

SABnenue nHepunu. 3aKoH HHEpUKH. B3anmopaeiicTeue e

KaK IPUYMHA U3MEHEHHSI CKOPOCTHU ABWKEHUA Tell. Macca Kak Mepa MUHEPTHOCTH
tena. [InotHoCcTh BemecTBa. CB3b IIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €AUHULIE
o0bEMa BelecTna.

Cuita Kak XxapakTepuCTHKa B3auMozeucTBHs Tesl. Chila ynpyroctd M 3aKOH
I'yka. U3mMepenne cuiibl ¢ MOMOIIBID AUHAMOMETpA. SIBIICHUE TATOTEHUS U CUia
TskecTd. Culia TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CroxeHnune
CUJI, HAPABJIEHHBIX MO OJHOW TpsiMoi. PaBHOnelcTBytomas cui. Cujia TpeHusl.
TpeHue CKOJbKEHU U TPEHUE MOKOsA. TpeHue B MPUPOJI€ U TEXHUKE.

Jemoncmpayuu.

1. HabnrogeHne MeXaHUYECKOTO ABUKEHUS Tela.

2. M3mepeHune CKOpoCTH NPSIMOJIMHEUHOTO JIBUKCHUS.

3. HaOmronenue siBneHUs MHEPIIHH.

4. HabmroneHue n3MeHEeHUs1 CKOPOCTH TPU B3aUMOJICUCTBUU TEII.



5. CpaBHeHUE Macc M0 B3aUMOAECHCTBHIO TEN.
6. Cno>keHue cuJl, HalpaBJIEHHBIX 10 OJHOU MPSMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHre CKOPOCTA PaBHOMEPHOTO JBMXKEHUS (IIapUKa B KUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIIS U TaK Jajiee).

2. Ormpepenenne CpeiHe CKOPOCTH CKOJIbKEHHS OpycKa WIIM IIapuKa o
HAKJIOHHOU TIJIOCKOCTH.
Ornpenenenue IOTHOCTH TBEPIOTO TENA.

4. OmbITHI, JIEMOHCTPUPYIOIIKME 3aBUCUMOCTh pacTshKeHHUs (medopmariuu)
IPY>KUHBI OT TPUIIOKEHHOU CHIIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJBXEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paszpnes 4. JlaBiieHue TBEPABIX TeJl, ;KUAKOCTEH U ra3oB.

HNanenue. CriocoObl yMEHBIIICHUSI U YBEJIUYCHUS JlaBlieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJieHUs raza oTr oOb&Ma, TemrepaTyphl. Ilepemaua naBieHus
TBEPJIBIMU TEJIAMH, KUIAKOCTSIMU U TrazaMu. 3akoH [lackansa. IIHeBmaTmueckue
MaIllMHbl. 3aBUCUMOCTh JABJICHUS KUAKOCTH OT TUIYOWHBI. ['MapocTaTH4ecKuii
napajokc. CooOmaromuecs: cocyabl. [ mapaBinMiyecKkue MEXaHU3MBbI.

AtMocdepa 3emnn u atmocdepHoe napieHue. [IpuduHBI CyIIecTBOBaHUS
BO3AylIHOW oOosouku 3emau. Onbit Toppuuermnu. M3mepenue armocdepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 U3MepeHus aTMOC(HEPHOTO AaBICHUS.

JlelicTBHE )KUIAKOCTU M ra3a Ha MOrPyKEHHOE B HUX TeJO. BelTankuBaronas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue Ten. Bo3gyxomnaBanue.

Jlemoncmpayuu.

3aBUCUMOCTH JIABJICHHS Ta3a OT TEMIEPATYPHI.

[Tepenava naBieHUs KUJIKOCTHIO U TA30M.

Coobmiatoiuecst CoCybl.

I'mapaBnnyecknii mpecc.

[IposiBieHue necTBUS aTMOC(EPHOTO TaBICHUS.

3aBUCUMOCTH BBITAJIKMBAIOIICH CHJTBI OT 00BEMA MOTPYKEHHOM YaCTH Tela

Y TIJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEN CUIIbI BECY BBITCCHEHHOM KHUJIKOCTH.

8. YCJOBHE IUIaBaHUS TEN: TJIABAHUE UJIU TTIOTPYKEHUE TEIl B 3aBUCUMOCTH OT
COOTHOIICHMS TNIOTHOCTEHN Tea U KUJIKOCTH.

o U A w N e

~



Jlabopamopnwie pabomul u onvimot.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOTpyKEHHOM B
’KHJIKOCTh YaCTH Tea.

OnpeneneHue  BBITAJKUBAIOIMICH  CWJIBI, JCWCTBYIOIIEH Ha  TeJo,
MOTPY>KEHHOE B )KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHJIbI, IEVUCTBYIOIIEH HA TEJIO
B )KMJKOCTH, OT MacCChI T€Ja.

OnbIThl, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTH BBITAJIKWBAIOIIEH CHIIBI,
NEeHUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOM B KHIKOCTh
YaCcTH TeJia U OT INIOTHOCTH JKUAKOCTH.

KoncrtpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHME JIOJAKA H
OIIpENIEJIEHUE €€ TPY30II0AbEMHOCTH.

Pa3znes 5. PaGoTra u MOIIHOCTH. JHEPrusi.
Mexanuueckasi padota. MOIIHOCTb.

HpOCTBIC MCXAaHHU3MBbI: pbI4dar, 6J'IOK, HaKJIOHHas IIIIOCKOCTb. HpaBHJIO
PaBHOBCCHA pbIvara. HpI/IMeHCHI/Ie IIpaBHJIa paBHOBCCHA pbIdara K 6HOKy. «3010TOC
IMPpaBHJIO» MCXAaHUKHU. KHH IIPOCTBIX MCXAaHU3MOB. HpOCTBIG MCXaHH3MBI B 6bITy u
TCXHHUKCE.

Mexannueckass dHeprusa. KuHeTnueckas U TMOTEHIMANbHAs HSHEPIUsl.
[IpeBpaiienrie OAHOTO BHIa MEXAHUYECKOW SHEPTUU B APYTroil. 3aKOH COXpAHEHUs
SHEPrUu B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpuMepsl NpOCThIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimeol.

1.

Omnpenenenue paboOThI CUIIBI TPEHUS MPU PABHOMEPHOM JABMYKEHUHU TEJIa O
TOPU30HTAIBHOM ITOBEPXHOCTH.

HccnenoBanue yciioBui paBHOBECHS pblyara.

N3mepenue KII/] Hak1OHHOM TITIOCKOCTH.

N3ydeHne 3ak0Ha COXpAHEHHS] MEXaHUYECKOW SJHEPTHM.

8 KVIACC

Pa3znea 6. TenjioBbIe IBJIeHHS.

OCHOBHBIE TIOJOKEHUSI MOJICKYJISIPHO--KUHETUYECKOW TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJI. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.



Monenn TBEPAOTO, XKUAKOTO W Tra3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannmueckue u amopgnsie Tena. OObsCHEHUE CBOMCTB Ia30B, KUAKOCTENW U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHHM MOJIEKYJSIPHO--KUHETUYECKON TEOPHH.
CmaunBaHMe U KanWUIAPHBIE SBICHUS. TeIIoBOE paclIMpeHUe U CKaTHE.

Temneparypa. CBA3b TemmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JABUKEHUS
yactull. BuyTpenusisi sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEH SHEPTHUU:
TeIuIonepeaya U coBeplieHre paboThl. Buibl Temnomnepenauu: TEIIONPOBOAHOCTS,
KOHBEKIUS, U3ITy4YCHHUE.

KonuyecTBo TemioTel. YaenbHas TEMIIOEMKOCTh BELIECTBA. TemIooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro Oananca. IlnaBnenue wu
OTBEPACBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJEIbHAsI TEIUIOTA IUIABJICHUS.
[TapooOpa3zoBanue u konaeHcauus. Mcnapenue. Kunenue. YaenpHas Temiora
napooOpa3oBaHMs. 3aBUCHMOCTb TEMIIEPATypbl KHUIIEHHS OT aTMoc(hepHOro
JABJICHHUS.

BnaxunocTts Bo3ayxa.

DHeprus TOIUIMBA. Y IeTIbHAs TEIIOTA CTOPAHHUSL.

[Tpunuuner padbotel TemnoBbix ABurateneid KIIJ[ temmoBoro asuratesns.
TernuioBble ABUTATENN U 3aLIUTa OKPYKAtOLIEH CPeIbI.

3aKOH COXpaHEHHUs U MTPEBPALICHHS SHEPTHH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. HabmroneHue 6poyHOBCKOTO IBUKEHUS.

2. HabGmogenue nuddysumu.

3. HaOnroneHue sBieHUN CMauyMBaHUs U KallWLISIPHBIX SBICHUMH.
4. HalmroJieHne TeIIoBOro pacIiupeHus Tedl.

5. V3MeHeHue naBieHUs ra3a NpH U3MEHEHWH 00BbEMa W HArpeBaHUU WIIH
OXJIaXKJICHUH.

[TpaBuiia u3mMepeHus TeMnepaTyphl.

Bunsl Temonepenaym.

OxJta>xieHue Npyu COBEPILIEHUH PaOOTHI.

HarpeBanue npu coBepiiieHHH padOThl BHEITHUMU CHUJIAMH.

10. CpaBHEHHE TETUIOEMKOCTEN pa3TUYHBIX BEILIECTR.

11. HaGnroneHue KumneHusl.

L o N o

12. HabGnrogieHue mocTosTHCTBA TEMIIEpaTyPhI MTPH IJIABJICHUH.

13. Mogenu TEIIOBLIX JBUTATE/ICH.

Jlabopamopnsie pabomol u onvimeol.

1. OmbITBHI IO OOHAPYKEHUIO ACUCTBUS CHIJT MOJICKYJIIPHOTO TPUTSKCHHUS.
2. OTBITHI IO BRIPAIMBAHUIO KPUCTAJIIOB IIOBAPEHHOM COJIM MIJIM caxapa.



3. OnbIThl O HAOIIOJIEHUIO TEMJIOBOTO PACUIMPEHUS Ta30B, KUJKOCTEH U
TBEPIBIX TEIL.

4. OmnpeneneHue NaBJIeHUS BO31yXa B 0ajUIOHE MINPHULIA.

OnbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD JIaBJICHUSI BO3[yXa OT €ro
00BbEMa 1 HArpeBaHUs WM OXJIAKICHUS.

6. IIpoBepka rumnoTe3bl IMHEHHONW 3aBUCUMOCTH JIMHBI CTOJIOMKA YKUIAKOCTH

B TEPMOMETPUYECKON TPyOKE OT TEMIIEPATYPHI.
7. HaOmionenve wu3MeHEHUsT BHYTPEHHEHM OSHEpPruM Tejla B pe3ysbTare
TeruIonepeaayu U padoThl BHEITHUX CHUJL.

8. HccnenoBanue siBIEHUSI TEIUIOOOMEHA MPU CMEIIMBAHUU XOJOIHON U

ropsiueu BOJBI.

9. OmpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOIO BOJOW  IIpHU

TEMJI000MEHE C HArPEThIM METAUIMYECKUM IHIIMHIPOM.

10. OnpeneneHne yaenbHON TETUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpouecca UCIIapeHusl.

12. OnpeniesieHe OTHOCUTEIbHOM BIAXKHOCTH BO3/1yXa.

13. OnpenenieHne yAeabHON TEIJIOTHI TUIaBJICHUS JIb/IA.

Pazgen 7. Duekrpuyeckre U MATHUTHbIE SIBJICHUS.

OnekTpuzanus Tel. J[Ba poaa 3IEKTpUUECKUX 3apsiaoB. BzaummopeicTeue
3apspKeHHBIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHUJIBI  B3aUMOJICHCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKITY TEIaMu).

Onektpuueckoe mnose. Hanpsok€HHOCTH dyekTpudeckoro moss. [IpuHnomn
CYHEPHO3ULINU JICKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenn snektpudeckux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUYECKUAN 3apsi.
Crpoenne aroma. IIpOBOJHMKM W JUAJEKTPUKU. 3aKOH  COXpPAHEHUs
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBUSA CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKA.
HNcTouHuKN TMOCTOSSHHOTO TOKa. JIeMCTBUS JJIEKTPUYECKOTO TOKa (TEIJIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUIECKUHN TOK B KUIKOCTSIX U Ta3ax.

Onektpuueckas 1enb. Cuna  Toka.  DJIEKTPUUYECKOE  HaNpsHKEHUE.
ConpoTuBiieHHE TPOBOJHUKA. Y]IEIbHOE CONMPOTHBIICHUE BemecTBa. 3akoH Oma
JJ1s1 ydactka uend. [locienoBaTenbHOe U MapajuieIbHOE COCTMHEHUE TPOBOIHUKOB.

PaGora W MOIIHOCTH JJEKTPUUECKOro ToKa. 3akoH Jxoyns—Jlenua.
DNEeKTpUYECKUE TIeNU U MOTPEOUTENTN dIEKTPUIECKOi sHeprun B ObiTy. KopoTkoe
3aMBIKaHHUE.

[TocTosiHHBIE MAarHUTHI. B3auMO1€MCTBHE TOCTOSSHHBIX MArHUTOB. MarHuTHoe
noje. MargauTHoe moJjie 3eMJIM M €ro 3HaueHue I >KU3HU Ha 3emue. OnbIT
Opcrena. MarHuTHOE MOJIe AIEKTPUUECKOTo ToKa. [[puMeHeHne 3J1IeKTpOMarHuToB



B TeXHHKE. JlelicTBME MAarHUTHOrO MOJIA HA MPOBOAHUK C TOKOM. DJIEKTPOJBUTATEIND
IIOCTOSSHHOTO  TOKa. [ICrosb30BaHME  JJIEKTPOABUIATENEd B  TEXHHYECKHX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

Oneitel @apajes. SABieHne 3MeKTpOMAarHuTHON nHAyKuuu. [IpaBuno Jlenna.
DneKkTporeHeparop. CrnocoObl  MONy4YeHUs  DJIEKTPUYECKOM  SHEPIHH.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HICTOUHUKAX YHEPTHUH.

Jemoncmpayuu.
DIEeKTpU3aLUS TE.
JIBa poJia 3IEKTPUYECKUX 3apAI0B U B3aUMOJICVCTBHUE 3APSKEHHBIX TEI.
Y CTpOUCTBO U AEHUCTBUE JIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAs MHIYKIIHS.
3aKOH COXPAHEHUS JICKTPUUECKUX 3apsSI0B.
[IpoBOHUKY U TUINEKTPUKH.
MoennpoBaHr€e CUIIOBBIX TUHHUM SJIEKTPUUECKOTO MOJIA.
HcTouHMKM OCTOSIHHOTO TOKA.
JIeHiCTBUSA DIIEKTPUYIECKOTO TOKA.
. DNEKTPUYECKUH TOK B KUIKOCTH.
. 'a30BbIl pa3zpsm.
. I3mepenne cuibl TOKa aMIepMeETPOM.
. I3mepeHnne 371eKTpUYeCcKOro HanpsixKEHUsT BOJIbTMETPOM.
. PeocTtaTt u MarazuH cOnpoTHBIEHUMN.
. BzaumoneicTBre noCTOSHHBIX MArHUTOB.
. MonenupoBaHre HEBO3MOXHOCTHU Pa3eJIeHUs MMOJIOCOB MATHUTA.
MoaennpoBaHre€ MarHUTHBIX MOJIEH TOCTOSIHHBIX MArHUTOB.
. OnmeIT Dpcrena.
. MarnurtHoe noJie Toka. DJIEKTPOMATrHUT.
. JlericTBME MarHUTHOTO TOJIs1 HA MPOBOJIHUK C TOKOM.
. DNEKTPOABUTATEIb TOCTOSIHHOTO TOKA.
. UccnenoBanue siBIEHUS SJIEKTPOMArHUTHON UHIYKIIUH.

L 0 N ok~ w N
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. OnbiTl Papajes.

. 3aBUCUMOCTb HamNpaBJ€HUS WHIYKIHMOHHOTO TOKa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

25. DIIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimeol.

1. OmpIThl TO HAOMIOACHUIO DJEKTPU3AIMK TEl WHAYKIHEH W Tpu

CONIPUKOCHOBEHUH.

N
S
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HccnenoBanue AEUCTBUS 3NEKTPUYECKOTO IO HA MPOBOJHHUKU U
JTUDJIEKTPUKH.

COopxka 1 npoBepka pabOThI AIEKTPUUECKON I[EMU MOCTOSHHOTO TOKa.
N3mepenue u peryimpoBaHue CUiIbl TOKA.

N3mepenue u peryiupoBaHue HaAPSHKEHMUS.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKa, UAYIIErO 4Yepe3 Pe3UcTop, OT
CONPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OHBITI)I, ACMOHCTPUPYHOIIHNEC 3aBUCUMOCTD JJICKTPHUICCKOT'O

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

CONPOTHUBJIEHUS NPOBOJHUKA OT €ro UIMHBI, TUIOU[AJH MONEPEUYHOTO
CEUYECHMS U MaTepHaa.

[IpoBepka mpaBuiia CIOXKEHHS HANPSOHKEHUH TMpPU MOCIEI0BATEILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Juisi CUJIbl TOKA MPU MAPAJUICTBHOM COEAMHEHUHN
PE3UCTOPOB.

Onpenenenue pabOThI AIEKTPUUECKOTO TOKA, UAYLIETO YEPE3 PESUCTOP.
OnpeneneHre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucTope.

HccnenoBanue 3aBUCUMOCTU CHJIBI TOKA, MAYLIETO Yepe3 JIAMIIOYKY, OT
HaIpsKEHUS HA HE.

Onpenenenue KII/] narpeBarensi.

HccnegoBaHre MAarHUTHOTO B3aUMOJIEHCTBUS TOCTOSIHHBIX MArHUTOB.
N3yyeHne MarHuTHOTO T0JIsi TOCTOSIHHBIX MarHUTOB MPU UX O0bEAMHEHUN
U PA3JCIICHNH.

Hccnenoanne nelcTBUA AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY.
OnpITbl, JIEMOHCTPHUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aUMOJIECUCTBHS
KaTYILIKKA ¢ TOKOM U MarHuTa OT CHUJIbI TOKA U HANpaBJICHUS TOKA B KaTYIIKE.
N3yuyenue neiicTBUS MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.
KoHcTpyrpoBaHue u u3yueHue padboThl 31€KTPOIBUTaATENS.

N3mepenne KII/ amekTpoaBUraTeibHOM yCTaHOBKHU.

OnpITbl MO HCCIEIOBAHUIO SIBJICHUS DSJIEKTPOMArHUTHOM WHIYKIIMH:
UCCJIeIOBAHUE HM3MEHEHUI 3HAYEHUsI U HAMNpPaBIICHUS HWHAYKIIMOHHOTO
TOKa.

11



9 KJIACC

Pa3nena 8. Mexannueckue siBJeHHUS.

Mexanuueckoe aABwkeHue. MarepuanpHas Touyka. (Cucrtema OTCU€Ta.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO0 JBWKEHUsA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBxeHue. HepaBHOMepHOE npsiMosMHENHOE NBMKEHUE. CpelHsAsl 1 MTHOBEHHAas
CKOpOCTB Teja IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMONMHEHHOe aBmxkeHue. CBoOoaHOE
nageHue. Onbitel ["anuies.

PaBHOMepHOE ABMkKEHUE TO OKpykHOcTU. Ilepuoa u dacrota oOparieHwus.
JIuneliHas u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTENBHOE YCKOPEHHE.

ITepsb1it 3axk0oH HeroToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
IIpyHIMT CYIIEPIIO3ULUU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbXKEHUSI, CUla
TPEHUS MOKOSI, APYTUE BUIIBI TPEHUA.

Cuna TsDKECTH UM 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpPEHHE CBOOOIHOTO
nanenus. JlBmwkenne maner BOkpyr CousHna. IlepBas xocMmuueckass CKOPOCTb.
HesecomocTh 1 meperpysku.

PaBHOBecue marepuanbHON TOUkU. AOcoioTHO TBEpAOEe Teno. PaBHOBecue
TBEPAOIO TEJA C 3aKPEIUIEHHON OCBhIO BpaleHusi. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mMmynbsca. Mmynbe cuibl. 3aKOH COXpAaHEHUS
UMIyJibca. PeakTMBHOE NBUKEHUE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CHI TSIKECTH, YIPYTOCTH,
TpeHus. CBsa3b SHepruu u pabotsl. [loTeHunanbHast SHEPrUs Tena, MOAHATOrO Hajl
ITOBEPXHOCTHIO 3eMiIM. [oTeHIIManbHas sHeprust CxxaTou npyxuHsl. Knunetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpauuu.

1. HaOmioneHne MeXaHUYECKOTO JBUKEHHSI T€Jla OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.

2. CpaBHEHME MYTEW U TPACKTOPUN ABMIKEHHS OJHOTO M TOTO K€ Tena
OTHOCHUTENBHO Pa3HbIX TEJI OTCYETA.

N3mepenne CKopoCTH U YCKOPEHUS TPSAMOJIMHENHOTO IBUKEHUS.
HccenenoBanne Npu3HakoB paBHOYCKOPEHHOT'O IBUKEHUS.

HabGumoienue nBu>xeHust Tena mo OKpy>KHOCTH.

Habmoienne MexaHu4ecKuX sIBJICHUN, IPOUCXOASIIUX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHA OTHOCUTEIIBHO
KaOuHeTa (PU3UKHU.

o vk~ w
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTb YCKOPEHHS TeJla OT MAacChl T€JIAa W JEUCTBYIOLIEH HAa HETo
CHJIBI.

HaGnronenue paBeHcTBa CUIT IPU B3aUMOICUCTBUU TEll.

N3MeHeHue Beca Tena Npyu yCKOPEHHOM JBUKCHUH.

[lepenaya uMItynbca mpu B3aMMOJACHCTBUM TEIL.

[IpeoOpa3zoBaHus SHEPTUH ITPU B3aUMOJECHCTBUU TEIL.

CoxpaHeHHe UMITYJIbCA [IPU HEYIPYTOM B3aUMOJACHCTBHH.

CoxpaHeHue UMITyJIbca Mpu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUU.
Hab6nronenue peakTMBHOTO JIBUXKEHUS.

CoxpaHeHHe MEXaHMYECKOH SHEPTUHU MPU CBOOOTHOM TMaJICHHUH.
CoxpaHeHHe MEXaHUYECKOM PHEPTUU NIPH JIBHKEHHUH TeJa MO AEHCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomol u onvimol.

1.

10.

11.

KoHcTpynpoBaHre TpakTa JUisi pa3roHa W JAJBHEWIIEr0 PaBHOMEPHOIO
JBKEHUS IAPUKA UIH TEJIEKKH.

Ornpenenenue cpeaHed CKOPOCTH CKOJIBKEHUST OpycKa WM JBUKCHUS
[IapUKA MO HAKIOHHOW IIOCKOCTH.

OnpeneneHrne yCKOpeHHUsl Tela MHpPH PaBHOYCKOPEHHOM JBMXKEHHH TIO
HaKJIOHHOW IIOCKOCTH.

HccnegoBanue 3aBUCHUMOCTU MYTH OT BPEMEHHM IMPH PABHOYCKOPEHHOM
JBWKEHUU 0€3 HaUYaJIbHOW CKOPOCTH.

[IpoBepka TrHUIIOTE3BI: €CIM MPU PABHOYCKOPEHHOM JIBIKEHUU 0e3
HayaJbHOW CKOPOCTH MYTHU OTHOCSTCS KaK psJl HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEXKYTKH BPEMEHH OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH  CWIJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAJIBHOTO JaBJICHUS.

Onpenenenre K03 (HULIMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHHUH TeJa IO
TOPU30HTATBHON NOBEPXHOCTH.

Onpenenenue pabOThl CWJIBl  YOPYrOCTH TpU MNOABEME TIpy3a C
UCIOJIb30BAaHUEM HEMOABMKHOTO U MOJBUXKHOTO OJIOKOB.

N3yuyeHune 3aKOHa COXpAaHEHUs] DHEPTUU.

Pa3znen 9. Mexanndeckue KoJe0aHUA U BOJIHBI.

KonebarenbHoe aBmxenrne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHHI: epUo/,
4acToTa, aMIUINTya. MaremaTHuuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamenue
SHEPTUU MPH KOJIeOaTeTbHOM JABUKCHUH.
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3aryxaromue — konebanus.  BroiHykaeHHole — konebanus.  Pe3zoHanc.
Mexannueckue BoaHbL. CBoiicTBa MexaHMueckux BOJH. IIpogonbpHble WU
HonepeuHble  BOJNHBL. [InMHA BOJHBI W CKOPOCTh €€ paclpoCTpPAHEHUS.
MexaHnuyeckue BOJIHBI B TBEPAOM Tell€, CEICMUUECKHUE BOJIHBI.

3Byk. ['pomKkocTh 3Byka u BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaGmionenue xoneGaHuil TeN Mo AMCTBUEM CHIIBI TSDKECTU U CHUJIBI
YOPYTOCTH.
Habuoienue xonebanuii rpy3a Ha HUTU U Ha TIPY>KHUHE.
Habmoienue BeIHYKIEHHBIX KOJIEOaHNUN 1 pE30HAHCA.
PacnipocTpaneHne npo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
AKyCTUYECKHI PE30HAHC.
Jlabopamopnwie pabomol u onvimot.
1. OmnpeneneHne YacToThl W Mepuoja KoJeOaHWM MaTeMaTUYeCKOro

MasiTHUKA.
2. OmpezeneHne 4aCTOTHI U MEPUO/Ia KOJEOAHUM MPYKUHHOTO MasATHHUKA.
3. HccnenoBanue 3aBUCUMOCTH NEpHOJa KOJeOAHUN MOBEIIEHHOTO K HUTH
rpy3a OT JJINHBI HUTH.

4. VccnenoBaHue 3aBUCMMOCTH MEPHOJIa KOJEOAHUI IPYKUHHOTO MasgTHUKA

o Uk~ w N

OT Macchl Ipy3a.
5. IIpoBepka HE3aBHUCHUMOCTU MEpHOJA KoJeOaHUM rpy3a, MOABEIICHHOTO K
HUTH, OT MACCHI Tpy3a.
6. OmbIThl, JEMOHCTPUPYIOIIKME 3aBUCUMOCTh IepuoAa  KosieOaHui
MPY>KUHHOTO MAasgTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.
7. W3MepeHue ycKkopeHus CBOOOJHOTO NMaJeHHUS.
Pa3zpges 10. DiieKTpOMarHMTHOE 110JI€ M 3JIEKTPOMATHUTHBIEC BOJIHBI.
DJIEKTPOMarHUTHOE  MOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTPOMATrHUTHBIX BOJH. Illkama sneKkTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
ANIEKTPOMATHUTHBIX BOJH JJI COTOBOU CBSI3U.
DOnexkTpomMarHuTHas npupoaa csera. CKopocTh cBeTa. BONHOBBIE CBOWCTBA
CBeTa.
Jemoncmpayuu.
1. CBoiicTBa 3J€KTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBONMCTBA CBETA.
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Jlabopamopnwie pabomul u onvimot.
1. I3ydueHue CBOMCTB AIEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOUIBLHOTO
TenedoHa.

Pa3gen 11. CBeToBBIC IBJICHUS.

JlyueBass ~ mMogmens»  cBera.  Mcrounukm ~— cBera.  IIpsaMonuHenHoe
pactpoctpaHenue cBera. 3atMenusi Connna u JIyael. Otpaxkenue ceta. [lnockoe
3€pKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpesiomieHus cBeta. [loaHoe BHYTpeHHEE
oTpakeHue cBeTa. Vcrnonb30BaHWE TIOJHOTO BHYTPEHHETO OTPAKEHUA B
ONTHYECKUX CBETOBOAAX.

JIunza. Xon nydedd B nunH3e. OnTHyeckas cucreMa (oToannapaTta, MUKPOCKOIA
U Teseckorna. ['1a3 kak ontudeckas cucreMa. biim3opykocTs U JanbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crnekTp. Omnbitel HbioToHa. CroxkeHue
CHEKTpaJbHBIX IIBETOB. Jlucniepcust cBeTa.

Jemoncmpayuu.

[IpssMoNIMHEMHOE paCcIIPOCTPAHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n300pakeHUi B TUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

IIpenomienue cBera.

OnTuueckuid CBETOBO/I.

Xox mydeii B coOHparoieii JMH3e.

XoJ1 1yder B pacCEUBAKOLIEH JINH3E.

[Toy4yenue n300pakeHUi C MOMOIIIBIO JIMH3.

[Ipunuun neiicTBus goToarmapaTa, MUKPOCKOMNA U TEJIECKOMA.

10. Monenb r1a3a.

11. Pa3znosxenue 0enoro cBera B CIIEKTP.

12. [lomy4yenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimeol.

1. HccnenoBanue 3aBUCUMOCTH yIJia OTPayKEHHSI CBETOBOIO JIyda OT yIJia
nazeHusl.

2. W3yueHune xapakTepuCTUK U300paXKEHUs PeIMETa B IUIOCKOM 3epKalie.

L 0 N ok w N E

3. HccnenoBanue 3aBUCMMOCTH yTiia MPEIOMIICHHS CBETOBOTO JIyda OT yriia
Ma/ICHUS Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlomyuyeHue U300paKEHUM C MOMOIILIO COOMPAIOIIICH JTUH3BI.
Omnpenenenre (OKYCHOTO PACCTOSHUS M ONTUYECKON CHIIBI COOMPAFOIIICH
JIUH3EIL.

6. OMBITHI 1O Pa3JIOKEHUIO OEIIOTO CBETA B CIIEKTP.
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7. OmbBITHI IO BOCHPUSITHIO IBETA MPEIMETOB MPU WX HAOIIOJCHHUH 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanTOBBIC IBJICHUA.

Omneitel Pe3epdopna v nnanerapHas monaenb atoma. Monens atoma bopa.
Hcnyckanue u norionieHue ceera atoMoM. KBaHThI. JInHeWYaTbie CIEKTPBI.

PamnoaktuBHOCTh. Anb(a-, 6eTa- U raMma-u3nydeHusi. CTpoeHre aTOMHOTO
anpa. Hyxiomnas wMopens aromHoro sapa. HM3zoronel. PanmoakTtuBHBIE
npespauieHus. llepuon nomypacnanga aTOMHBIX sLIEp.

SAnepHble peakiuu. 3aKOHBI COXPaHEHUs 3apsSJ0BOTO U MAaCCOBOrO YHCEIL
DHeprusi CBA3U aTOMHBIX siiep. CBsA3b Macchl U SHepruu. Peakuuu cuHTe3a U
nenenus siaep. Ucrounuku sneprun ConHIA U 3BE3.

Anepnas sHepreTuka. JeWCTBUS paguOAKTUBHBIX HW3JIYYEHUW Ha >KUBBIC
OpraHU3MBI.

Jlemoncmpayuu.

1. CHekTpbl U3ITy4YEHUS U TIOTJIOMICHUSI.

2. CrHexTpsl pa3JIMuHbIX Ta30B.

3. CnekTtp Boaopoa.

4. HaOmoneHnue TpekoB B kamMepe Bunbcona.

5. Pabora cuéTunka HOHUZHPYIOUIUX U3ITYYECHHI.

6. Perucrtpanus uzinydeHust NpUpOAHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaGnroneHue CrjIoOmHbIX U TUHEWUYATHIX CIIEKTPOB U3TyUYCHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUHU YACTHUIIBI 10 TOPMO3ZHOMY

nyTH (1o ¢otorpadpusm).

3. M3mepenue pagnoakTUBHOTO (hOHA.

IoBTOpPUTEIBLHO-0000 1AM MOTYJIb.

[ToBTOpHUTENHEHO--0000IAOIINI MOTYJIh TIPEHA3HAYEH JJIsI CUCTEMATU3aALNH
1 000011IeHUSs TPEIMETHOTO COJIEPKAHUS U OTBITA ACSITEILHOCTH, MPUOOPETEHHOTO
MpU HU3YYCHUHU BCEro Kypca (U3UKH, a TaKXKe Jis1 MOJTOTOBKHM K OCHOBHOMY
roCyJIapCTBEHHOMY dK3aMEHY 110 (U3HKE ISl 00ydYaroIIuXcCsi, BRIOPABIIMX ATOT
y4eOHBIN MpeIMeT.

[Ipu u3ydyeHUU JAHHOTO MOMAYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NeATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTeurBaeTCs JOCTHXKEHUE MPEIMETHBIX U
METaNnpeIMETHBIX  IJITAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCJIEJIO0BaHUS
SBJICHUM TIPUPOIBI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBICHATH (U3HUECKHE
SBJICHUS, TPUMEHSIS TOJIyYEHHbIE 3HAHMS, pellaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHBIE U IKCIIEPUMEHTAJIbHBIC.
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[TpyHOMIIMANBHO NEATENBHOCTHBIM XapaKTep JAHHOTO pas3fefia peanu3yercs 3a
C4€T TOTO, UTO O0yUaIOIIHUECS BHIMOIHSIOT 3a/1aHUsI, B KOTOPBIX UM IPEJIaraeTcs:
Ha OCHOBE IIOJYYCHHBIX 3HAHUM pacro3HaBaThb M HAy4YHO OOBSCHSTH
du3nuecKue SBICHUS B OKPYIKAIOIICH MTPUPOJIE ¥ TIOBCETHEBHON KU3HH;
UCII0JIb30BaTh HAYYHbIE METOIbl UCCIIEIOBAHUS (PU3UUECKUX SIBJICHUM, B TOM
YuUCJIe IS IPOBEPKU TUIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HamOOJEE BAXKHBIX JOCTUKEHUNH COBPEMEHHBIX
TEXHOJIOTUH, HAITIPUMEDP, MTPAKTUYECKOTO UCMOJIb30BAHUS PA3IMYHBIX UCTOYHUKOB
SHEPIrUM HAa OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUM.

3.IVIAHUPYEMBIE PE3YJbTATHI OCBOEHUS IPOI'PAMMBI 10 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yuenne pu3nku Ha ypOBHE OCHOBHOIO O0IEro 0Opa3oBaHUsl HAIpPaBIECHO

Ha JIOCTM>KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pPEe3yJIbTaTOB.

B pesynbTaTe uzydueHus Gpu3MKu Ha ypOBHE OCHOBHOI'O 00I11IeTO 00pa30BaHUs

y oOyuarouierocsi 6yayT copMupoBaHbl CIAEAYIOUINE JIUYHOCTHBIE PE3yNbTaThl B

YacTH:

e 1) MaTpMOTHYECKOr0 BOCIIMTAHUS:

e — MPOSBJIECHUE UHTEPECA K HICTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON
(u3HUecKoi HayKH;

e — LIEGHHOCTHOE OTHOILIEHHE K JJOCTHKEHHSIM POCCUNUCKUX YUEHBIX--(DU3UKOB;

e 2) rpasKIaHCKOI0 U AyYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e —TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYKJIEHUHU OOIIECTBEHHO 3HAUUMBbIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
busuKy;

e — OCO3HAHHME BAXHOCTU MOPAIBHO--3THUYECKUX MPUHIUIIOB B JEATEIbHOCTH
YYEHOrO;

e 3)3CTeTHYECKOr0 BOCIIMTAHUSA:

e — BOCHPUATHE ICTETUYECKUX KAuyecTB (PU3NYECKON HAyKu: €€ rapMOHUYHOTO
MTOCTPOEHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O MIO3HAHMS:

e — OCO3HAaHHE UEHHOCTU (UBUYECKOM HAyKH KaK MOUIHOIO HHCTPyMEHTa
MMO3HAaHHUSI MHPA, OCHOBBI PA3BUTHS TE€XHOJOTHM, BAXKHEUIIEH COCTABJISIOLIEH
KYJbTYPBI;
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— pa3BUTHE HAyYHOW JHO0O3HATEIHHOCTH, WHTEpPECa K HCCIEI0BATEIHCKON
NEATEIIbHOCTH;

5) dopvmupoBaHus  KYJbTYpPbl  3A0POBbSI H  3MOLHMOHAJIBHOIO
0/1aromnoJry4us:

— OCO3HaHHME IIeHHOCTH Oe3omacHOoro oOpasza >KH3HM B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BAXXHOCTU IMpaBWJ OE30MACHOTO TMOBEJACHUS Ha
TpaHCIOPTE, Ha JI0OpOrax, C JIEKTPUUECKUM U TEIUIOBBIM 000pYy/IOBaHHEM B
JOMAlIHUX YCIIOBHSIX;

— c(OpMUPOBAHHOCTDH HaBbIKa pedIeKCUU, TPU3HAHUE CBOETO MTpaBa Ha OMIMOKY
Y TAKOTO K€ MpaBa y APYroro 4eJI0BEKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTH€ B PEUICHUWU MPaKTHYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTeNnbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHUYECKOW U
COLIMAJILHOM HAIIPaBJICHHOCTH, TPEOYIOIMIMUX B TOM YUCIIE U (GU3NUECKUX 3HAHU;
— UHTEPEC K MPAKTHUYECKOMY U3YUYEeHHIO IpodeccHii, CBSI3aHHBIX C (PU3HUKOM;

7) 3K0JIOTH4€CKOT0 BOCIIUTAHMS:

— OpHUEHTallUg Ha TPUMEHEHHE (PU3NYECKUX 3HAHUU I pElIeHHs 3a7ad B
00JIaCTH OKpY’KAIOIIeW Cpenpbl, IJIAaHUPOBAHMS TIOCTYNKOB W OLEHKH HUX
BO3MOKHBIX TTOCJIEICTBUH JJIs1 OKPYKAIOILIEH CPEIbI;

— OCO3HaHHE TI00ANBHOTO XapaKTepa SKOJOTUYECKUX MpOoOJeM U MyTed HX
pelieHus;

8) ajanTanum K M3MEHSIIOUIUMCH YCJIOBUSIM COUMAJBLHOW M NPHPOTHOI
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUMU TPU BBHITIOJIHEHUH WCCIIECOBAHUN U
NPOEKTOB (DM3MYECKOW HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHIM
IPYTUX;

— TOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO
NEATEIIbHOCTD;

— OTpeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIIE€ (POPMYIUPOBATH
U], TIOHSTHSI, TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SBJICHUSIX;

— OCO3HaHUE 1e(PUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
busuKy;

— TUTAaHUPOBAHHME CBOETO PA3BUTHS B NPHUOOPETCHHH HO BBHIX (DU3UYECKUX
3HAHUM;

— CTpEeMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3AMMOCBSI3U MPUPOJIbI, 00IIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3HUECKUX 3HAHUIA;

— OLIEHKA CBOUX JCWCTBUMA C YYETOM BIIMSHHUSA Ha OKPYXKAIOIIYK Cpeny,

BO3MO>KHBIX TJ100aIbHBIX HOCJ'ICI[CTBI/II‘/JI .
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METAIIPEAMETHBIE PE3YJIBTATbBI

B pesynpTare ocBoeHus mporpamMmMsl o (pU3UKe Ha ypOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHust y oOydaromerocs OyayT CcQOPMUPOBaHbI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIIOYAIOIINE TI03HABATEIIbHBIC YHUBEPCAIbHBIE YUeOHbIE AeHCTBUS,
KOMMYHHUKATHBHBIE  YHUBEpCajbHbIE  y4deOHbIE  JEHCTBUSA,  PETYJISTHBHbIC
YHUBEpCaJIbHbIE y4eOHbIE IeHCTBUSI.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jjoruyeckue JaeiiCcTBUSA:

BBISIBIIATH W XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKH OOBEKTOB
(siBNICHMI);

yCTaHABIMBATH CYMIECTBCHHBIA MPHU3HAK KiIacCU(PUKAIINNA, OCHOBAHUS TSI
0000111eHNs U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U TTPOTUBOPEYHS B pacCMaTpUBAEMBbIX (DakTax,
JTAHHBIX ¥ HAOJIOJIEHUAX, OTHOCAIIUXCS K (PU3NYECKUM SBICHUSIM;
BBISBIIATh MPUIMHHO--CJICJICTBEHHBIC CBSI3W TPH H3YYCHHH (PU3MUECKHUX
SIBJICHHH U TIPOIIECCOB, JCJIaTh BEIBOBI C UCTIOJb30BAHUEM JICTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUM, BBIIBUTATh THUIIOTE3Bl O B3aMMOCBSI3SIX
(bU3UYECKUX BEJIMYUUH;

CaMOCTOSITEIIEHO BBIOUPATh CIIOCO0 perieHus yueOHo! hU3HUecKoil 3a1auu
(cpaBHeHME HECKOJBKHMX BapHaHTOB peIIEHUs, BbIOOp HaumbOoJee
MOAXO/ISIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBblie nucciengoBarejbcKye 1eHCTBUSA:

HCIIOJL30BaTh BOMPOCHI KaK UCCIIEA0BATEILCKUN HHCTPYMEHT MTO3HAHUS;
POBOJIUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3nUecKuil IKCIEPUMEHT, HEOOJbINoe HucchaeoBaHNEe (U3UUECKOTO
SIBJICHUS,

OIIECHMBAaTh HAa NPUMEHUMOCTh M  JIOCTOBEPHOCTh HWHQOpMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJIBI IO pe3yJibTaTam
IPOBEIEHHOI0 HAOIOAEHUS, OMbITA, UCCIIEI0OBAHMUS,

IPOTHO3UPOBATh  BO3MOXXHOE  JalibHEWIIee pa3BUTHE  (HU3NUECKUX
MPOIIECCOB, a TAKXKE BBIJBUTATH MPEINOI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCJIOBUSIX M KOHTEKCTaX.

19



Pabora ¢ undgopmanmeii:

IPUMEHATH Pa3IU4HbIC METObI, MTHCTPYMEHTHI U 3alPOCHI IIPU MTOUCKE U
otOope MHGOPMALMK WM JAHHBIX C Y4€TOM MPEIIOKEHHON yueOHOMH
puznueckoil 3a1auu;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO
pa3INYHBIX BUAOB U (GOPM IpE/ICTABICHHUS,

CaMOCTOSITENIbHO ~ BBHIOMpATh ONTHUMAIbHYIO (QOpMy MpeaCTaBICHUSA
UHpOpMalMl M WUIIOCTPUPOBATh peUIaeMble 3aJaud  HECJIOKHBIMU
CXEMaMH, AMarpaMMaMH, HHOU rpapukoi U X KOMOWHAIUSMU.

KOMMyHI/IKaTI/IBH])Ie YHUBEPCAJIIBHBIC y‘leﬁﬂble I[eﬁCTBHH:

B XOJ€ OOCYXIEHHUS Y4eOHOro Marepuania, pe3yJbTaToB JIabOpaTOPHBIX
paboT 1 POEKTOB 33/1aBaTh BOMPOCHI IO CYIIECTBY 0OCYK/1aeMOM TeMbI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha PEIICHHE 3aJa4d W TOJICP’KaHUe
0J1aroeIaTeIbHOCTH OOIICHUS;

COTIOCTABJISATh CBOM CYXKICHHUS C CYXICHUSIMH JIPYTHMX YYaCTHHKOB
yajora, 0OHapyKUBATh Pa3IMUUE U CXOACTBO MO3UIIHIA;

BBIPaKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M TUCBMEHHBIX TEKCTaX;
MyOJUYHO TPEICTABIIATh PE3YIbTAThI BHITIOJHEHHOTO (PU3NYECKOTO OIbITa
(aKCTIeprMEHTa, UCCIIEIOBAHUS, TPOCKTA);

MMOHUMATh M UCIIOIh30BATh MPEUMYIIECTBA KOMAaHTHOW U WHIANBUIYJTbHON
paboThI PU PEIICHUH KOHKPETHOU (PU3nYecKoi poOIeMb;

MPUHUMATh eI COBMECTHOM ACSATEIBHOCTH, OPTaHU30BBIBAThH JIEHCTBHUS
mo e€ OCTM)KCHHIO: pPacHpenessTh pPOJH, OOCYXIaTh IPOIECCH U
pe3yJabTaThl COBMECTHOM pabO0ThI, 000011aTh MHCHHS HECKOJIBKUX JIFOICH;
BBITIOJTHATH CBOIO YacTh pabOThI, TOCTUTAsT KAYECTBEHHOI'O Pe3yJIbTara Io
CBOEMY HaIpaBJICHUIO U KOOPJIUHHUPYS CBOM JICUCTBUS C APYTUMHU YICHAMU
KOMAaHJIBL;

OIICHMBATh KAa4Y€CTBO CBOCTO BKJaJa B OOIIMH MPOIYKT IO KPHTEPHSIM,
CaMOCTOSTEIIEHO COPMYITMPOBAHHBIM yUYaCTHUKAMHU B3aUMOICHCTBHS.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1eiCTBUA

Camoopranusanus:

BBISIBJISITh MPOOJIEMBbl B KU3HEHHBIX U YUEOHBIX CUTYyaIUsX, TPEOYIOLINX
IUI peleHust GU3NYeCKuX 3HaHUM;
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OPHUEHTHUPOBAThCA B  DPA3JIUYHBIX TOJAXOJAX TMPUHATHS  pElIeHUN
(MHIWBUIYyaTbHOE, MPUHSATHE PEIICHUS B TPYIMIE, MPUHATHE PEIICHUN
TPYIIION);

CaMOCTOSTEIILHO COCTABJISThH aJITOPUTM pelieHus GU3NIeCKON 3aa4un W
MJIaHa UCCIIEJIOBAHUSA C YY4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh MIpe IjlaraeMbie BAPUAHTHI PEIICHHIA;
JIenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpOJIL, 3MOHl/IOHaJ'II>HLIﬁ HHTECIJICKT:

JIaBaTh aJICKBATHYIO OLIEHKY CUTYallUH U NPeJIararh IjiaH €€ N3MEHEHUS;
OOBACHATh TPUYMHBI  JOCTIKEHHMS  (HEAOCTHMIXKEHHUsI)  pe3yibTaToB
JeSITeIbHOCTH, JaBaTh OLEHKY MIPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B AEATENBHOCTH (B TOM YHCIIE€ B XOJ BBIOJTHEHUS
(U3HYECKOr0 HMCCJIENOBAHMS WM IPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIUXCS CUTyallud, YCTAaHOBJICHHBIX OIIHOOK,
BO3HHUKIINX TPYJHOCTEW;

OLICHHBATh COOTBETCTBUE PE3YNbTATA LIETU U YCIOBHSIM;

CTaBUTb ce0s1 HA MECTO APYTOro YEJIOBEKa B XOJI€ CIOpa WM JUCKYCCUU Ha
Hay4HYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPyroro;
MPU3HABaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHnH (HU3NUYECKUX 3a1ad WIH
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYIoro.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenust B 7 kjiacce npeamMeTHbIe pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIITNXCSI YMEHUI:

WCIONIb30BaTh  TMOHATHS:  (PU3NYECKUE W XUMHUYECKHE  SIBIICHUS,
HAOIIIO/IEeHUE, SKCIEPUMEHT, MOJIeNb, THIOTE3a, €IWHUIBI (HU3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS BelecTBa (TBEpIOE,
KHUJKOE, Tra3000pa3HOe), MEXaHWYEeCKoe JIBKEHUE (paBHOMEpHOE,
HEpaBHOMEPHOE, TNPSMOJIMHEHHOE), TpPAECKTOPHs, paBHOJAEHCTBYIOIAs
cuna, aedopmanus  (ympyras, — IUlacTHYecKas),  HEBECOMOCTb,
COOONIAONINECS COCY/IBI;
paznuyath sBaeHus (Auddy3us, TEMIOBOE JIBIKEHHE YACTHUIl BEIECTBA,
paBHOMEpPHOE  JIBIDKEHHE, HEPaBHOMEpPHOE  JIBWXKEHHE, HHepIus,
B3aMMOJICIICTBHE TeJd, paBHOBECHE TBEPIBIX TEN C 3aKPEIIEHHOW OCHIO
BpallleHus, mepeaada AaBieHus TBEPIBIMU TEJIaMU, )KUIKOCTSIMH U Ta3aMH,
aTMoc(epHOe MaBlieHWE, TUTaBaHHWE TeJ, NPEBpAICHHS MEXaHHYECKOM
DHEPTUM) TI0 OMUCAHUIO WX XapaKTEPHBIX CBONCTB W HA OCHOBE OTIBITOB,
J€MOHCTPUPYIOIIUX TaHHOE (PU3NUECKOe SBICHHE;
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pacmo3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3UYECKUX SBJICHUHA B
OKpY)KaloIlleM MHpPE, B TOM YHCIe (PUINICCKUE SBICHHUS B TMPHUPOJE:
NpUMEpHl ABM)KCHUS C Pa3IUYHBIMH CKOPOCTSMHU B JKUBOW M HEXHBOU
NpUpojie, ACHCTBHE CHUJIBI TPEHUS B TPHUPOAEC M TEXHUKE, BIHSHHUC
aTMOC(EpHOTO JaBJICHUS Ha KMBOW OpraHW3M, IUIABaHHWE PHIO, phIlUyaru B
TEeJIe YeJIOBEKa, TPU ATOM MEPEBOANTH MPAKTUUECKYIO 3a/1ady B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH ) (PU3MUECKUX SBJICHUH;
OMHCHIBATh M3YUYCHHBIE CBOMCTBA TE M (PU3MUCCKHUE SBJICHUS, UCTIOJIB3YS
dusndeckue BemMunHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpEMS, ITyTh,
CKOpPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSXKECTH, BEC Tena,
CHJIa TPSHWSI, TaBlieHUE (TBEPOTO Tela, KUAKOCTH, ra3a), BRITAIKHBAIOIIAS
cujia, MexaHudeckass paboTa, MOIIHOCTb, IUJIEYO CHUJIbI, MOMEHT CHJIbI,
KOA(DPUITMEHT TMONE3HOTO JEWCTBHS MEXaHW3MOB, KHHETHUYECKas U
MOTCHITMANBHAS JHEPrusA), IMpPH ONWCAHWA TPABHUIBHO TPaKTOBAThH
(U3UYECKUI CMBICIT UCITOJIB3YEMbBIX BEJTUYHH, UX 0003HAYCHUS U CAMHHUIIBI
Gu3MUeCKMX BEJIMYMH, HAXOAUTh (OPMYJbI, CBSI3BIBAIOIINE JTAHHYIO
(Gu3NUeCcKyl0 BEJIUYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH TrpaduKu
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,

XapaKTepHU30BaTh CBOWCTBA TeJ, (U3WYECKHUE SBICHUS U IPOIECCHI,
UCIIOJIb3YsI TIpaBuia CIOXKEHHUs Cu (BAOJb OAHOM MpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumea, MPaBUJIO paBHOBecUs phiuara (0JoKa),
«30JI0TO€ TIPAaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOU
SHEPTrUM, MpPU OTOM JaBaTh CJIIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMKMCHIBATh €70 MATEMATHICCKOE BBIPAKCHUC;
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OOBSCHATH (pU3MUECKHE SBICHUS, TPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMil IpPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUYMHHO--CJICJCTBEHHBIE CBSA3HM, CTPOUTHh OOBSICHEHHE U3 1-2
JIOTUYECKHUX I1IaroB ¢ OMOpPOil Ha 1-2 M3y4EeHHBIX CBOMCTBA (HU3MUECKUX
ABIICHUH, PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3amadyu B -2 JEHCTBHA, MCHOJB3YysS 3aKOHBl U
dopMmynibl, cBsi3bIBatolUe (hU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAlM3a
YCIIOBHS 331a4yl 3aIIUCBIBATh KPATKOE YCJIOBUE, MOACTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYJBl U MPOBOAUTH PAacCUYETHl, HAXOAWUTHh CIIPABOYHBIE
JaHHbIE, HEOOXOAMMBIE JJIsl PEIICHUs 3a]1a4, OLECHUBATh PEATUCTUUYHOCTD
MOJIy4eHHOW (PU3NUECKON BEJITMYMHBI,

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(pU3HYECKUX METOJOB, B OIIMCAHUU UCCIIEI0BAHUS BBIJIETSAThH ITPOBEPSIEMOE
MIPEANOoNIOXKeHUE (TUIOTE3Y), pa3inyaTh U MHTEPIPETUPOBATH MOTYyUYECHHBIN
pe3ysbTaT, HaXOJWUTh OLIMOKM B XOJE OIBITA, JENaTh BBIBOJBI IO €ro
pe3ynbTaram;

MPOBOJIUTH OMBITHI 1O HAONIOACHHIO (PU3MYECKUX SBICHHA WIIU
(usnyeckux CBOMCTB Ted: (hOPMYJIUPOBATH MPOBEPSEMBIE MPEANOTOKEHUS,
coOupaTh YCTaHOBKY M3 IPEJIOKEHHOTO 000pyAOBaHUs, 3alIUChIBATh X0/
OmbITa U (POPMYIHPOBATH BHIBOJBL;

BBINIOJIHATH MPSMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHM, MAcCChl Tea,
o0béMa, cuJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJOIOBBIX U
uM(dpoBbIX NPUOOPOB, 3aMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUYETOM
3a/1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUH;

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJHOM (PU3NUECKON BETUUYHMHBI OT
IPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH IYTH
PaBHOMEPHO JIBIXKYIIETOCS TeJIa OT BPEMEHU JIBMXKCHHUS T€J1a, CUIIbI TPEHHUS
CKOJIBKEHHUSI OT Beca TeJjla, KadecTBa OOpadOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIbI TPEHHS OT IUIOIIAJA CONPUKOCHOBEHHMS TEN, CUIIbI
YIPYroCTH OT YAJUHEHUS NMPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHON YacTH TeJIa U OT IUIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJNa, OT MIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUI
IUIaBaHUsl TeJl, YCIOBUN paBHOBECHs pblyara v OJIOKOB), y4acTBOBATHh B
IUIAHUPOBAaHUM  Y4eOHOTO HCCIIEJIOBaHMS, COOMpaTh YCTAHOBKY M
BBITIOJIHATh HU3MEpPEHUs, cleAys MNPeUIOKEHHOMY IUIaHy, (DUKCHUpPOBATh
pe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIUYUH B BHJE
NPEAJIOKEHHBIX TaOMUIl U IpauKOB, JelaTh BBIBOJABI MO pe3yJbTaTaM
UCCJIeI0BAHUS;
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MPOBOANTH KOCBEHHBIE HU3MEPEHHS (PU3UUYECKMX BEIMYUH (IJIOTHOCTD
BEIIECTBA KUJKOCTHU U TBEP/IOTO TeJA, CHJIa TPEHUS CKOIBKECHHUS, TaBJICHUE
BO3/lyXa, BBITAIKMBAIONIAS CHJIA, JACHCTBYIOIass Ha MOTPYXKEHHOE B
KUAKOCTh  TeNO, KOAPPPUIMEHT TMOJE3HOro  JACUCTBUS  MPOCTHIX
MEXaHU3MOB), CJeaysl TPEIJIOKEHHOW HMHCTPYKIMU: TPHU BHIOTHECHUH
U3MEpEeHUil coOupaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBIUUCIATH
3HAUYE€HHUE UCKOMOW BEJIMYUHBI,

coOIIoAaTh MpaBuiia TEXHUKU O€30MacCHOCTH MpHU padoTe ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHLHUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, JIUHAMOMETpP, COOOIIAIOIINECS COCYIbl, OapoMmeTp,
phlyar, NOJIBUYKHBIA U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;
XapaKTepU30BaTh MPUHIUMBI JCWCTBUA HW3YYCHHBIX MNPHUOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OmucaHus (B TOM YHCIE:
MOJIINITHAKH, YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKUNA TIpecc,
MaHOMETp, BBICOTOMED, IOPIIHEBOM HACOC, APEOMETP), UCIOIb3Ysl 3HAHUS
0 CBOMCTBaxX (pU3MUECKUX SBJICHUM U HEOOXOAUMbIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HaXoauTh HMHPOpPMAIMIO O  MpUMepax)
IPAaKTHYECKOTO HCIOJIb30BaHUs (PU3NUECKUX 3HAHUM B IIOBCEIHEBHOM
KU3HU JIJIs1 oOecrieueHust 0€30MacHOCTH TpU oOparieHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOHCTBAMU, COXPAHEHHUSI 3/10POBbs U COOJIIOJIEHUSI HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPY’KAIOIIEH Cpeie;

OCYUIECTBJISATh OTOOp MCTOYHUKOB HHpopmanuu B HMHTepHere B
COOTBETCTBUH C 33JJaHHBIM [TOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOLINXCS
3HAHUH ¥ TyTEM CpPaBHEHUS PA3NIUYHBIX HCTOYHUKOB  BBIJCIATH
WH(POPMAIINIO, KOTOpas SBJISETCS MPOTHBOPEYMBOW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BBIMTOJIHEHUU YYEOHBIX 3aJaHUN HAYYHO--TIOMYJIAPHYIO
JIUTepaTypy GPU3MUECKOro CoepKaHus, ClIPaBOYHbIE MaTEPUAIIbI, PECYPChI
cetu HuTepHer, BiageTh MNpUEMaMM KOHCHEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpMALIUU U3 OJTHOM 3HAKOBOU CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB WH(MOpPMAIUU (PU3UIECKOTO COACPIKAHUS, B TOM
quclie MyOJINYHO eTaTh KpaTKUe COOOIIEHHS O pe3ysibTaTaX MPOEKTOB UIIH
y4eOHBIX HMCCIENOBAaHUM, MIPU ATOM T'PaAaMOTHO HCIIOJIb30BATh M3YyUEHHBIH
NOHATUWHBIA amnmapaT Kypca (U3HUKH, COMPOBOXKIATh BBICTYIUICHHE
IIPE3CHTALUEN;
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IpU BBINIOJHEHUH Y4YEOHBIX HPOEKTOB M HCCIEAOBAHUN pacmpenessTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTaBJICHHBIMHU 3a/JayaMi,
CICAUTh 3a BBIINOJHEHUEM IUIaHA JEHUCTBUHM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJIaJ B  JEATENbHOCTh  IPYIIbl,  BBICTpaUBaTh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAOIIMX.

K xoniy oOyuenus B 8 kjiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHUI:

HCIIOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAJUIMYECKHUE U
amop(Hble TeJa, HACBHIILIEHHBIH W HEHACHIIICHHBI Map, BIAXXHOCTb
BO3[lyXa, TEMIIEpAaTypa, BHYTPEHHsS DJSHEPIWs, TEIUIOBOW JIBUTATEllb,
AJIIEMEHTAPHBIN IEKTPUUYECKHUM 3apsijl, IEKTPUUECKOE I0JIE, TPOBOJIHUKHU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUYECKUN TOK, MATHUTHOE T10JIE;
pasznuyaTh ABJICHHS (TEIJIOBOE pPACIIMPEHUE U CKaTHe, TeIulonepeaaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBAHUE, KAIWJUIAPHBIE SIBJICHUS, HCHApEeHUE,
KOHJICHCAllUsl, IJIaBJICHHUE, KpUCTalIM3auus (OTBEpJIEBaHUE), KUIIEHUE,
Teruionepeaayda (TErI0NnpOBOIHOCTD, KOHBEKLWS, U3JTy4YCHHE),
ANEKTPU3aLUs TEJ, B3aUMOJIEUCTBHE 3apA/IOB, NEUCTBHS AJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aMMOJICICTBUE MAarHUTOB, JCHUCTBUE
MarHUTHOTO I0JI1 Ha MPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHasE UHAYKIINS)
O ONHCAHMID HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JE€MOHCTPUPYIOIIUX JJaHHOE (PU3NUEcKoe SBICHHUE;

pacno3HaBaTh IMPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SABJICHHA B
OKpY)XalollleM MHpE, B TOM uucie (PU3NUYECKUE SIBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSKEHUWE M KalWULSIPHBIE SBJICHHS B MPUPOJE,
KpUCTAJUIBI B mOpupone, wusnydyeHue CoyHIa, 3aMep3aHue BOAOEMOB,
Mopckue Opu3bl, 00pazoBaHUe pOChl, TYMaHa, UHEsl, CHETa, JIEKTPUUECKUE
ABJIEHUSI B aTMoc(epe, 3JEKTPUUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE
nosie 3eMi, Jpeiid moarcoB, posib MATHUTHOTO MOJS Ui KU3HU Ha 3eMile,
MOJISIPHOE CHUSIHME, TpPU 3TOM IMEPEBOAMTH MPAKTUYECKYI0 3a/ayy B
yueOHY10, BBIACNSTh CYHIECTBEHHbIE CBOMCTBA (IMPU3HAKH) (PU3UYECKHUX
SIBJICHUI;

OTNUCHIBATh U3yYEHHBIE CBOIMCTBA TeNl U (U3UYECKUE SBICHUS, UCIIONb3YS
du3nueckue BEIUYMHBI (TEMIEpaTypa, BHYTPEHHSSI SHEPTHUsl, KOJTUYECTBO
TEIJIOThI, YJeJbHAas TEMJIOEMKOCTh BEIECTBA, yjeJbHas TemioTa
IUIABJICHUS, yJNedbHas TeIioTa MapooOpa3oBaHusA, yAETbHAs TEIuloTa
CTOpaHHs TOIUIMBA, KOI()PPUIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOU
MalIHbl, OTHOCUTEJIbHAS BIAKHOCTh BO3/1yXa, JJIEKTPUUYECKHI 3apsi, cuila
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TOKa, D3JIEKTPUYECKOE HaNpsLDKEHHE, CONPOTUBIEHUWE IPOBOJHUKA,
yJI€JIbHOE CONPOTUBIICHUE BEIIECTBA, pa0OTa U MOIIHOCTb 3IEKTPUYECKOTO
TOKa), IpPHU ONHCAHUU TPABUIBHO TPAKTOBATH (UBUYECKUN CMBICH
UCIOJIb3yEMBIX BEJIMUMH, 0003HAYEHUS U €IUHUIIBI (PU3NUECKUX BEJIUYMH,
HAXOAUTh (POPMYJIBI, CBA3BIBAIOIINE TAHHYIO (DU3MYECKYIO BEIUYHHY C
APYTUMU BEIMYMHAMH, CTPOUTh TpaUKH H3YYCHHBIX 3aBHCHUMOCTEH
(pu3NYECKUX BETUUNH;

XapaKTepH30BaTh CBOWCTBA Tel, (PU3WYECKUE SBICHUS M TMPOIECCHI,
WCIIONB3Yys. OCHOBHBIE IOJIOKEHHUSI MOJIEKYJISIPHO--KHHETUYECKOW TEOPHUH
CTPOEHHUS BEIIECTBA, MPUHLIMII CYNEPHNO3ULMHU MOJEeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma JJi yJacTKa LEIH, 3aKOH
Jlxoynsi—JIeHna, 3aKOH COXpaHEHUs JHEPTUH, [IPU ITOM JaBaTh CIIOBECHYIO
(OpMyIHPOBKY 3aKOHA U 3aIUChIBaTh €T0 MATEMATHUYECKOE BHIPAXKECHHUE;
OOBACHATH (PU3HUECKUE TPOLIECCHl M CBOWCTBA TeJl, B TOM YHUCJIE U B
KOHTEKCTE CUTYallUi MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATH
NPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMuecKux
IIaroB ¢ OMopod Ha 1—2 H3Yy4YEHHBIX CBOWCTBAa (PUIMUYECKUX SIBJICHUH,
(pU3HUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuare pacdy€THhIE 3aJaud B 2—3 JIEWCTBUS, WCIIOIB3Ys 3aKOHBI H
(opMysibl, CBsI3BIBAIOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAU3a
YCIIOBHS 3aJlayd 3aIllMChIBaTh KPATKOE YCJIOBHE, BBISABISATH HENOCTATOK
JaHHBIX JUJIs  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEOOXoAMMBbIE ISl €€ peIlleHUs, MPOBOJIUTH pacdy€Tbl U CPaBHUBATH
MOJIy4YeHHOE 3HaU€HHUE (PU3NUYECKOIN BETMUMHBI C U3BECTHBIMU JIAHHBIMU;
pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXHO pEIIUTh MpPHU [OMOIIU
(u3nYecKuX METO/IOB, MCIOIb3Yys OMUCAHHE HCCIEeI0BAaHUS, BBIICIATDH
IPOBEPSAEMOE  MPEIINOJIOKEHUE, OLEHUBATh NPABUIBHOCTD IOPSIKA
MIPOBE/ICHMSI UCCIIEIOBAHUSA, JIE1aTh BBIBOIbI;

MPOBOJIUTH OMBITHI 1O HAONIOACHHIO (PU3MYECKUX SBJICHUA WIU
(u3nyecKux CBOMCTB TeJ (KaUUIIPHBIE SBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MpPU U3IYYEHHH OT LIBETa H3JIydarolled (Mmoriouaroiei)
MOBEPXHOCTH, CKOPOCTh MCHApEHUsI BOJbI OT TEMIIEPATYPhl KUIKOCTU U
IJIOMAAM €€ IOBEPXHOCTH, OJJIEKTpHU3aluus Tel W B3aUMOJACHCTBUE
ANEKTPUYECKUX  3apsioB, B3aUMOJCHCTBHE TOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MAarHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JIE€UCTBUS
MarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJBUTATENS MOCTOSSHHOTO TOKA): (hOPMYIUPOBATH
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MPOBEPSIEMbIE MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHusl, OMKUCHIBATH X0/ OMbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHMS TEMIIEPATYPbI, OTHOCUTEIBHON BIAKHOCTH
BO3/lyXd, CHJIbI TOKa, HAaNpPsDKEHHs] C MCIOJIb30BAHUEM aHAJOTOBBIX
npuOOpOB U JATYMKOB (PU3MYECKUX BEIIMYMH, CPAaBHUBATH PE3YJIbTAThI
U3MEpEeHUH ¢ y4éToM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH;

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIHMYUHBI OT
OpPYrod C  HCIOJIb30BAaHUEM MPAMBIX H3MEPEHHH  (3aBUCHUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEUYEHUS U YAEIBHOTO COMPOTUBIICHHS BEIIECTBA MPOBOIHUKA, CUJIBI TOKA,
UOYIIETO Yepe3 IMPOBOAHUK, OT HaNpsSKEHUS Ha MPOBOIHUKE,
HCCIIEIOBAHUE IIOCIEAOBATEIbHOIO W NAPaUIEIbBHOTO  COCIWHEHUHN
MIPOBOJIHUKOB): IUIAHUPOBAaTh MCCIEOBAaHUE, COOMpaTh YCTAHOBKY U
BBINIOJIHATh WU3MEPEHHMS, CIeAysd MPEeAJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3yJIbTaThl NOJYUYEHHOM 3aBUCUMOCTH B BUJI€ TaOJIUI U rpapuKoB, AeNaTh
BBIBOJIBI 110 pE3yJIbTaTaM HCCIIEA0OBAHMS;

MIPOBOJIUTH KOCBEHHbIE HW3MEPEHMsS] (U3MUECKUX BEJIWYUH (yIenbHas
TEIJIOEMKOCTh  BEIIECTBA, CONPOTUBIECHUE TPOBOJHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh H3MEPEHHs, COOUpaATh
DKCIIEPUMEHTAJIBHYO YCTaHOBKY, CIIEysl NPEIJI0KEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUEHHUE BEJIMUNHBI;

coOJI0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH TIPU paboTe C J1abopaTOpPHBIM
000py10BaHUEM;

XapaKTepU30BaTh MNPHUHIMUIBI  JEHCTBUA W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMHUCAHUA (B TOM YHCIIE: CUCTEMA
OTOIUIEHHUSI JOMOB, TUTPOMET, MapoBasi TypOMHA, aMIIEPMETP, BOJILTMETD,
CUETYMK IJIEKTPUYECKOM BHEPIUH, 3IIEKTPOOCBETUTEIbHBIE MHPHOOPHI,
HarpeBaTeIbHbIE ANEKTPONPUOOPHI (mpumepsr), JJIEKTPUYECKUE
MPEAOXPAHUTEIH, FNEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIONIb3Yysl 3HAHUS O CBOMCTBAX (PUBMYECKHMX SIBJIEHUM U HEOOXOJMMBIE
(duznyecKkue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA U HW3MEPUTEIbHBIC
puOOPHI IO CXEMaM U CXEMaTHYHBIM pUCYHKaM (KHJIKOCTHBIA TEPMOMETD,
TEPMOC, TCUXPOMETP, TUIPOMETP, IBUTaTElb BHYTPEHHEIO CrOpaHUs,
AJNIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUYECKUX Iened ¢
NOCJIEN0BATENBHBIM U MApAJUIEIbHBIM COCTMHEHUEM DJIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX LIETICH;
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NPUBOANTh  NPUMEPHl  (HAXOAWTh HMHPOPMAIUIO O  MpUMEpax)
NPAaKTHYECKOTO HCIOJIb30BaHUs (PU3UYECKUX 3HAHHWA B TIOBCEIHEBHOM
KU3HU U1 obecriedeHrs 0€30MacHOCTH MPH 0OpallleHuu ¢ NpudopamMu 1
TEXHUYECKUMHU YCTPOHUCTBAMU, COXPAHEHHSI 3I0POBbS U COOIIIOJICHUSI HOPM
HKOJIOTMYECKOTO TOBEJICHUS B OKPYKAIOILIEH Cpeie;

OCYIIECTBJIATh TOUCK WHGOpManuK  (U3UIECKOTO COACPKAHUSI B
WNHTepHeTe, Ha OCHOBE HWMEIOMIMXCS 3HAHUH H MYyTEM CpPaBHCHUS
JIOTIOJTHUTETHHBIX NCTOYHUKOB BBIJICISITh MH(OPMAIIHIO, KOTOpAs SBISCTCS
IPOTUBOPEUYMBON MM MOXKET OBITh HEJOCTOBEPHOI;

WCITOJIh30BATh TPH BHITIOJIHECHUH yUE€OHBIX 3aJ]aHUi HAYYHO--TIOMYJISIPHYIO
TUTEPATYpy HU3UIECKOTO COMIEPIKaHMS, CIIPABOYHBIC MaTEPUAJIbl, PECYPCHI
cetu UnTepHer, BrajeTh mNpUEMaMH KOHCIEKTUPOBAHUS  TEKCTA,
npeoOpa3zoBanus HH(POpPMAIUU U3 OJTHOM 3HAKOBOUM CUCTEMBI B IPYTYIO;
co3zaBaTh COOCTBEHHbIC NMUCHMEHHBIE M KpPAaTKUE YCTHBIE COOOIIEHUS,
0000mass uHPOpMAIMI0O W3 HECKOJIBKHUX HCTOYHUKOB (HU3UYECKOTO
COJICpKaHUS, B TOM YHCJIEC MyOJIUYHO TPEACTABIATH PE3yIbTAThl MPOCKTHOM
VI UCCJIEI0BATENIbCKON ACSITENBHOCTH, PU ITOM TPAMOTHO UCIOJIb30BATh
U3YYCHHBIM TOHSATUHHBIMN ammapaT Kypca (U3HKH, COMPOBOXKIATh
BBICTYIIJICHUE TTPE3CHTAIIUCH;

MPU  BBHITIOJIHEHWH YYCOHBIX TIPOCKTOB M MCCIIENOBAHWNA (PU3UUECKHUX
IIPOLIECCOB paclpeesTh OOS3aHHOCTH B TPYIINE B COOTBETCTBUU C
MMOCTAaBJICHHBIMH 3a/1a4aMHM, CJCAWTH 3a BBHITIOJHEHUEM IJIaHA JACHUCTBUN U
KOPPEKTUPOBAaTh €r0, aJCKBATHO OIICHUBATH COOCTBEHHBIM BKJAJ B
JeSTeTbHOCTD TPYIIIbI, BHICTPAUBATh KOMMYHUKATHBHOE B3aUMO/ICHCTBUE,
IIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiry 00yuenus B 9 kiacce npeaMeTHbIE pe3yyibTaThl HA 0230BOM YpOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIITNXCSI YMEHUI:

WCIOJB30BaTh TOHATHSA: CHUCTeMa OTCY€Ta, MaTepuaibHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEILHOCTh MEXAaHWYECKOTO IBWXKEHUA, Achopmaius
(ympyrasi, mjacTuueckas), TpPEeHHE, IEHTPOCTPEMUTEILHOE YCKOpPEHHE,
HEBECOMOCTh U TEPETPYy3KH, LIEHTP TIKECTH, aOCOITIOTHO TBEPIOE TEINO,
IEHTP TSDKECTH TBEPIOTO Tejla, paBHOBECHE, MEXaHUUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(PA3BYK U yJIBTPa3BYK, JIEKTPOMAarHUTHBIC BOJHBI, IIIKaJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJIbHO30PKOCTD,
CIEKTPBI UCITYCKaHUS U TOTJIONIEHUs, anbda-, 0eTa- U raMmma-u3IydeHus,
M30TOIIbI, Si/IEpHAs SHEPTETHKA;

paznnyath SIBJIEHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSAMOJIMHEIHOE
JBIDKEHHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUKEHHUE, CBOOOIHOE
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MaJICHUE TEJ, PABHOMEPHOE JIBMXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JBIKEHUE, KoJieOaTeIbHOE ABMKEHHUE (3aTyXarouiue u
BBIHY>KJIEHHbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, NPSIMOJIMHEHHOE pacIpOCTPAaHEHUE, OTPAKECHHE WU MPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3I0KEHHE OEJI0ro CBEeTa B
CHEKTp M CJOKEHHE CIEKTPaJbHbIX LBETOB, JHCIEPCHS CBETAa,
€CTECTBEHHAs1 PaJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOrO CHEKTpa
U3ITYYEHHUS ) TI0 OITMCAHUIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh MPOSBICHUE HW3YYCHHBIX (U3UYECKUX  SBICHUN B
OKpyXarolieM Mupe (B TOM 4yHcie (U3HUECKHUE SIBICHUS B TMPUPOE:
MPWINBBI U OTJIUBBI, IBHKEHUE TUIaHEeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBWKEHUE JKHUBBIX OpPraHUW3MOB, BOCHPHITHE 3BYKOB JKMBOTHBIMH,
3eMIICTPSICEHNE, CEHCMUYECKHE BOJIHBI, IIyHAaMH, 03XO, IBETa Tell,
ONTHYECKHUE SIBJIECHUS B MPUPOJIE, OMOJOTHMYECKOE IEHCTBHUE BHIMMOIO,
yabTpaUOIETOBOIO W PEHTIEHOBCKOTO HW3JIYYEHUM, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMUYECKHE JIy4M, PaJUOaKTUBHOE H3ITyUCHHE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBUE PAJUOAKTUBHBIX W3JIyYCHHU Ha
OpraHu3M 4YEJOBEKa), IPU 3TOM MEPEBOJAUTH NPAKTUYECKYIO 3a1adyy B
y4eOHYI0, BBIJEISATH CYIIECTBEHHbIE CBOMCTBA (MpPU3HAKK) (PU3UUYECKUX
SIBIICHMI;

OMKCHIBATh U3yUYECHHBIE CBOMCTBA TEN U (PU3UUECKHUE SIBJICHUS, UCIIOJIb3YS
(¢usnyeckue BENUYMHBI (CpeaHsii MU MTHOBEHHass CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JBWKEHUHU, YCKOPEHHUE, NMEpEeMEUIeHUE, MyTh, YIIoBas
CKOPOCTb, CHJIa TPEHUsS, CHUJIa YOPYTOCTH, CHJIa TSHKECTH, YCKOPEHUE
CBOOOMHOIrO TMaJeHMs,, BEC Tejla, HMIYJIbC TeJa, HMMIIYJIbC CHIIbI,
MeXaHW4yecKass pabdoTa M MOIIHOCTb, MNOTEHLUalbHAs HHEPrusl Tena,
MOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUUAIbHAS SHEPrus CKaToON
NpPYKUHBI, KWHETUYECKasl SHEpPrusi, MOJIHas MEXaHWYeCKas SHEeprusi, mepuos
M 4acToTa KoJeOaHWi, JJIMHAa BOJIHbI, TPOMKOCTbh 3BYKa U BBICOTa TOHA,
CKOpPOCTh CBETa, IIOKAa3aTellb MPEJIOMIIEHUS CpeAbl), MpPU OMUCAHUU
MPaBWIBHO TPAKTOBaTh (PU3MUECKUM CMBICI MCIIOJIb3YyEMbIX BEJIHYMH,
0003HAaUeHUs W €AUHMIBI (PU3UUECKUX BEJIMYMH, HAXOAUTh (POPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTMMH BEJIMYMHAMU,
CTPOUTH rPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIONIb3Yysl 3aKOH COXPAHEHHs SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS,
MPUHLMUI CYNEPIIO3ULIMKU CUJI, IPUHILIAII OTHOCUTENbHOCTH [ anmiies,
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3akoHbl HpIOTOHA, 3aKOH COXpaHEHMs] MUMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPEJOMJICHUS CBETA, 3AKOHBI COXPaHEHUsI 3apsI0BOTO U MACCOBOTO YHCEN
OpU SAEPHBIX PEAaKUMSIX, MPU 3TOM JaBaTh CIOBECHYI (POPMYIUPOBKY
3aKOHa U 3aIllUChIBaTh €r0 MaTEMATUUECKOE BbIPAXKEHUE;

OOBSCHATh (U3UYECKUE TMPOILECChl U CBOMCTBA Tel, B TOM YHWCJIE U B
KOHTEKCTE CUTyaIluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISTH
IPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 2—3 JIOTMUECKUX
IIaroB C OMOpPOM Ha 2—3 H3Y4YEHHBIX CBOWCTBA (PU3NUYECKUX SIBJICHUH,
(Gu3nYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

penate pacu€THbIE 337a4d (ONMUPAIOIINECS HA CUCTEMY M3 2—3 ypaBHEHHIA),
MCIIOJIB3YS 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE (PU3NUECKUE BEIUYUHBI: Ha
OCHOBE aHaJIM3a yCIOBHS 33J]a4M 3aITUCHIBATh KPATKOE YCIOBUE, BBISIBIIATD
HEJIO0CTAIOIINE WM W30bITOYHBIE JIaHHBIE, BHIOUPATh 3aKOHBI U (POPMYJIBL,
HEOOXOAMMBIE JUISl pEIIECHUs, TMPOBOJUTh pacu€Tbl U OICHUBATh
PEATUCTUIHOCTH MOJTYYCHHOTO 3HAYCHUS PU3NIECKON BETUYHHBI,
pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXHO pPEMIUTh MPH MOMOIIU
(GU3NYIECKUX METO/OB, HCIOJIB3Yys OMUCAHUE HCCIEAOBAHUS, BBIICIATH
MpOBEPSIEMOE  MPEIOJIOKEHNE, OIEHUBATh MPABUIBHOCTD TOpPSIAKA
OPOBEACHUSI  HMCCIIEOBAHUS, JielaThb  BBIBOJABI, HHTEPIPETUPOBATDH
pe3yJIbTaThl HAOIIOIEHUH U OIBITOB;

OPOBOAUTH OMBITHI MO HAOMIOAEHUIO (PU3WYECKUX SBICHUN  WIH
(¢u3nyeckux CBOWCTB Tea (M3ydeHHE BTOpPOro 3akoHa HbproTOHa, 3akoHa
COXPAaHEHUsI JHEPTUH, 3aBUCUMOCTb MEpHOJa KOJICOAHW TMPYKUHHOTO
MasTHUKa OT MacChl Ipy3a M KECTKOCTH MPYXUHBI U HE3aBHCHUMOCThH OT
aMIUIUTYIbl MaJIbIX KOJIeOaHUH, NPSIMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3yUYEHHE CBOMCTB M300pa)KeHUS B
MJIOCKOM 3€pKajie M CBOMCTB H300pa)KeHUsS TMpeAMeTa B COOHMparomiei
JMH3Ee, HAOMIOJeHNE CIUIONIHBIX M JIMHEHYATBIX CIEKTPOB H3ITyYeHUs):
CaMOCTOSATENIbHO ~ COOMpaTh YCTaHOBKY M3 HM30BITOYHOrO Habopa
000py10BaHus, OMUCHIBATh XOJI ONBITA U €r0 Pe3yJIbTaThl, HOPMYINPOBATH
BBIBO/IbI;

MPOBOAMUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEpPEHUH, onpeaenss
cCpeqHee 3HayeHHe wu3MepsieMod Benu4MHbI ((POKYCHOE pacCTOsSHUE
coOuparomieii JIMH3bI), OOOCHOBBIBaTH BBHIOOP crmoco0a W3MEpEeHUs
(M3MepUTENBHLHOTO TTPUOOpPA);

NPOBOAUTh HCCIEAOBAaHUE 3aBUCHUMOCTEH (DM3MUECKUX BEIUYHMH C
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTD TyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JBM)XKEHMM O€3 HaudajJbHOW CKOpPOCTH, MEpHoia
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KoJe0aHUN MaTeMaTHYeCKOro MasiTHUKa OT AJUHBI HUTH, 3aBUCHMOCTHU
yrja OTpa)K€HUs CBETa OT yIJla MaJeHUs U yrja MpejIoMIIeHUs OT yria
najeHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITENIBHO COOUpaTh
YCTAaHOBKY, (UKCHpOBaTh pe3yJbTaThl MMOJYYECHHOM  3aBUCHMOCTH
¢u3znyecKkux BEIMYMH B BUAE TaOJMI M TpadUKOB, JeJaTh BBIBOJIBI 10
pe3ynbTaTaM HCCIeI0BaHNUS;

IPOBOJUTH KOCBEHHbIE H3MEPEHUS (U3MYECKUX BEIMYUH (CpeaHss
CKOPOCTh U YCKOPEHHE TeJIa IPU PAaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHUE
CBOOOJHOTO TMaJCHUs, >KECTKOCTh MPYKUHBI, KOIPGUIHUEHT TpEHUs
CKOJILKEHHS, MEXaHuueckass paboTa M MOIIHOCTh, YacTOTa U TIEPHOJ
KOoJeOaHUN MaTeMaTUYeCKOr0 M MPYKHUHHOTO MAasSTHUKOB, OINTHYECKAas
cuia CcoOMparome JUH3bI, pPaJuOaKTUBHBIA (HOH): IJIAHUPOBATH
WU3MEpEHHs, COOMpaTh JKCIEPUMEHTATbHYI0 YCTAHOBKY W BBITIOJIHSATH
U3MEpEHMs], CIeAysl MPENJOKEHHOW HMHCTPYKLMH, BBIYMCIATH 3HAYCHHE
BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YJIbTAThl C YUETOM 3aJaHHOU
IIOIPEIIHOCTH H3MEPEHHN;

coOJII01aTh MpaBUiia TEXHUKU 0€30MTaCHOCTH IIPH paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIC MPHU3HAKM M3YUYEHHBIX (U3MUYECKUX MOJCIEH:
MaTepuaibHas TOUYKa, aOCOJIOTHO TBEPAOE TENO, TOYCUHBI HCTOUHUK
CBETa, JIy4, TOHKAas JIMH3a, IJITaHeTapHasi MOJIEJIb aTOMa, HYKJIOHHAas MOJIENb
aTOMHOTO $1/1pa;

XapaKTepu30BaTh MPUHIMUMBI JACWCTBUA HW3YYCHHBIX MPHOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHCAHUA (B TOM YHCIE:
CIUIOMETP, NaTYMKH TOJIOKCHUS, PACCTOSHHUS M YCKOPEHUs, pakera,
9XOJOT, OYKH, TMepHucKom, ¢(oToanmapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HUCHONB3ys 3HAHUS O
CBOMCTBax (U3MUECKUX SBICHUA W HeoOXoaumble (HU3UIECKUE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMBI M CXEMaTHYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPHUTENBHBIX MPHOOPOB U TEXHOJOTUYECKHUX IMPOIECCOB IMPU
pElIeHUH Y4YeOHO--TIPAaKTUYECKUX 3aJady, ONTHUYECKUE CXEMbI IS
MOCTPOCHHUS N300paKeHM B IMJIOCKOM 3€pKajie U coOuparomiei JuH3e;
NPUBOAUTH  MPUMEPHl  (HAXOAWTh WHGOpPMALMIO O  MPUMEPAX)
NPAaKTHYECKOTO HCIMOJIb30BaHUsA (PU3UYECKUX 3HAHWA B TIOBCEIHEBHOM
KU3HM NIl oOecrieueHust 0€30MacHOCTH TIpU oOpaIrieHu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOHCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTMYECKOTO MOBECHUS B OKPYKaIOILEH cpeie;
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OCYIIECTBJISATh TMOUCK WHGOpMAIMU  (DU3NIECKOTO COACPKAaHUS B
HuTepHeTe, caMoCTOATEIbHO (GOPMYIHUPYS TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OMpeEeNICHUs] JOCTOBEPHOCTH IMOJYYCHHON MH(pOpMAaIi Ha OCHOBE
UMEIOIINXCSI 3HAHUN U TIOTIOJTHUTEIIbHBIX UCTOYHUKOB,;

MCIIOJIb30BATh MPH BBIOJHEHUU YUEOHBIX 33JaHUN HAYYHO--TIOMYJIAPHYIO
IUTepaTypy HU3MUECKOro CoJepKaHusl, CIPaBOYHBIE MAaTEPUAIIBI, PECYPCHI
cetu HMHTepHeT, BiIageTh MNpUEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeobpazoBaHusi HHGOPMAITUU U3 OJJHON 3HAKOBON CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIEHUS HA OCHOBE
uH(POPMALlMM U3 HECKOJIBKMX HCTOYHUKOB (PHU3UUYECKOTO COJICpIKAHUS,
myOJIMYHO TPEICTABISATh PE3yIbTaThl IPOSKTHON MM HCCIEA0BATEIbCKOM
JESTeNIbHOCTH, MpU 3TOM TPaMOTHO  HCHOJb30BaTh  U3YYEHHBIH
HNOHATUHHBIM ammapar HU3y4aemoro pasjena (pU3sMKd U CONPOBOXKAATH
BBICTYIUICHHE TIpEe3eHTauuMed ¢ Y4E€TOM OCOOEHHOCTEH ayauTOpUHU
CBEPCTHHUKOB.
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB K i (uu¢posbie)
n/m| TeM NPOrpamMMmbl Bcero 061-ITp0JII>HbIe pﬁaKT"quK"e o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebl
Pa3nen 1. ®u3uka u eé posib B NO3HAHUM OKPYKAIOIIEr0 MUPA
bubmuorexa [JOK
11 DusuKa - Hayka O IPHPOJE 2 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
12 DUIHICCKHE BETHIHHEL 2 1 https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHay4HBIN METOA 5 1 bubnuoreka [IOK
) IMO3HAHUA https://m.edsoo.ru/7f416194
Hroro no pazaeny 6
Pa3znen 2. [lepBoHavaibHbIe CBeJIeHUS 0 CTPOEHUH BelleCTBA
bu6mmoteka [IOK
2.1 Crpocnue pemectsa 1 https://m.edsoo.ru/7f416194
29 JIBr>KeHWe U B3aUMOJICVCTBUE 5 1 bubnuorexa [JOK
) YaCTHI[ BEIIECTBA https://m.edsoo.ru/7f416194
23 ArperaTHbl€ COCTOSHHUS 5 bubnuoreka [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3znen 3. /IBu:keHHe U B3aUMOAeHCTBHE TeJl
bu6mmoreka [JOK
3.1 MexaHiIecKoe ABIKEHNE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, macca, IIIOTHOCTD 4 1 Eubmorexa LJOK

https://m.edsoo.ru/7f416194
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3.3 Cuna. Buasr cun 14 2 bubmuoreka [JOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH U ra3oB
4.1 Hasnenue. [lepenaya naBiaeHust TBEPAbIMU 3 bu6mmoreka [IOK
TeJlaMH, )KUAKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBineHue KuIKOCTH 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
4.3 ATtMochepHoe 1aBiIeHHE 6 bubmuorexa [JOK
https://m.edsoo.ru/7f416194
4.4 JlelicTBue KUIKOCTH U ra3a Ha IOTpyKEHHOE 7 3 bubmuorexa [JOK
B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTB. DHEPrust
5.1 PaboTa 1 MOIIHOCTH 3 1 bubmuorexa [JOK
https://m.edsoo.1ru/7f416194
5.2 [IpocTeie MExaHU3MBI 5 1 bubnuorexa [HOK
https://m.edsoo.1ru/7f416194
53 Mexanundeckasi S3HEprust 4 1 bubnuotexa [JOK
https://m.eds00.1ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 68 12

I[TPOT'PAMME
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8 KUIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
No ni/nt HanmeHoBaHMe pa3ae/ioB U TeM K i (uudgposbie)
B NPOrpaMMBbI Beero OHTPOJILHbIE PAKTHICCKHE | ghazoBaTenbHbIE
padoThI padoThI pecype
Paznen 1. TensioBbIe siBJIeHUS
. but6mmoreka [IOK
1.1 CtpoeHue 1 CBOMCTBA BELIECTBA 7 https://m.cdsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 Teruiobie nponeccsl 21 1 3 https://m.edsogru/7f4 181ce
Hroro no pazgeny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJIEHUS
21 DneKkTpuyecKue 3apsiibl. 3apsyKEHHbIE Tella 7 1 bubmuorexa [JOK
' W X B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
2.2 IToCTOSIHHBIN 2IEKTPUIECKUN TOK 20 1 7 Eggg;;f;;grou/}g 4181 ce
2.3 MarsuTHsIe SIBICHUS 6 1 1.5 Egggﬁ;f;;grou}g 4181 ce
bubnmnoreka [JOK
2.4 DneKTpOMarHuTHast MHAYKIHS 4 hitps:/m.e dsog)l.ru 784181 ce
Hroro no pazgeny 37
PesepsHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10O ITPOIT'PAMME 68 3 14.5
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9 KVIACC

KoJauyecTBO Yacos JJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM (uudpossbie)
Ne n/mm
NMPOrpamMMbI Bcero :f;;;l::ﬂbm’le :)I;)ﬁi:)l;’l:;l'leCKl/le oOpa3oBaTe/ibHbIE
pecypchl
Paznen 1. Mexanuveckue siBJeHUs
11 MexaHU4eCcKOe IBHKCHUE U CITOCOOBI €ro 10 1 bu6mmoreka [IOK
) ONMCaHMs https://m.edsoo.ru/7f41a4a6
. bubnunoreka IIOK
1.2 Bsanmonenicrsue Tex 20 1 3 https://m.edsocl)_.[ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHbI COXpaHEHHS 10 3 https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 40
Pa3zgen 2. Mexannyeckue KoJ1e0aHUS M BOJHBI
bubmuorexa [JOK
2.1 Mexanndeckue Kojieoanus 7 3 htps://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
2.2 MexaHnueckre BOJHBI. 3BYK 8 1 3 hitps:/m.edsoo.ru/7f41 ada6
Hroro no pazgeny 15

Pa3nes 3. DiIeKTPOMATrHUTHOE MOJI€ M JIEKTPOMATrHUTHbIE BOJTHBI

31 DNEKTPOMarHuTHOE MOJIE U 6 2 bubnuoreka [JOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nea 4. CBeTroBble siBJIeHUS
4.1 3aKOHBI paCIIPOCTPAHEHHUs CBETA 6 2 bubmorexa [TOK

https://m.edsoo.ru/7f41a4a6
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bubmuorexa [JOK
4.2 JIMH3BI ¥ ONITHYECKUE TPHOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.3 Paznosxenue 6enoro ceera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea 5. KBanToBbIe sIBJICHUSA
5.1 Hcnyckanne v norionieHrue cBeTa aToMOM 4 1 bubmorexa LIOK
: Y m https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.2 CTpocHue aToMHOro A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 slnepHeIe peaxin 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nea 6. [loBTOpuTEIbHO-0000111a101IMIT MOTYJIb
6.1 [ToBTOpEeHME M 000OIIEHNE COMEPIKAHUS 9 ) bubnmnoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I1IO ITPOTPAMME 102 27
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