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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 (u3MKEe HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJicHa Ha OCHOBE MOJIOKEHWH W TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30oBaTEIbHOM NPOrpaMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToM peaepanbHOil paboueit mporpaMMbl BOCITUTAHUS U
Konnenmmu npenogaBanust yaueOHoro npeamera « Du3nkay.

ConepxaHue mnporpaMMbl MO (PU3MKE HAMPABIEHO Ha (POPMHUPOBAHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYarOMIMXCS M OpPraHU3alUI0 H3yYeHUs
¢bu3MKN Ha AESITETPHOCTHON OCHOBe. B mporpamme mo Qu3uke y4YHTHIBAIOTCA
BO3MOXKHOCTH yueOHOro mpeaMera B peanuzarnuu TpedoBanuiik ®I'OC OO0
MJIAHUPYEMBIM JTMYHOCTHBIM U METANpPeIMETHBIM pe3ysibTaTaM 00y4eHUs, a TaKXKe
MEXTPEIMETHBIE CBA3M E€CTECTBEHHOHAYYHBIX yUEOHBIX MpPEIMETOB Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHusl.

[Iporpamma 1o gusuke ycTaHaBIMBAET pachpeiesieHue y4eOHOro MaTepuaia
1o rojaM oOyudeHus (IO Kjaccam), IpeajgaraeT IpUMEpPHYIO MOCIIE€I0BaTENIbHOCTD
W3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE PA3BUTHUSA MPEAMETHOrO COJEpkKaHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuXCs.

[IporpaMmma mo Qu3uke paszpaboTaHa ¢ LETbI0 OKa3aHUS METOIUYECKOU
MOMOIIIN YYUTEIIO B CO3IaHUU pabouell mMporpaMMBbI 10 y4eOHOMY MPEIMETY.

dwusuka SBISIETCS CHCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4EOHBIX
MIPEAMETOB, MOCKOJbKY (PU3MUYECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOLIECCOB U
SBJICHUM, W3y4aeMbIX XWMHEH, OWOJIOTHEH, acTpOHOMHEH U (U3HUIECKOU
reorpaduel, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYIO KapTUHY  MHDA,
IperocTaBisieT HaubOosee scHble oOpa3lbl NPUMEHEHHS HAyyHOTO METO/a
MO3HaHHUS, TO €CTh CII0CO0A MOTYYEHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

OpnHa W3 TIaBHBIX 3a/a4d (PU3UYECKOTO 0O0pa30BaHUS B CTPYKType OOIIETO
o0Opa3oBaHHsl COCTOMUT B (POPMHUPOBAHWU €CTECTBEHHOHAYYHON T'PaMOTHOCTH U
MHTEpeca K HayKe Yy 00ydaromuxcsl.

N3yuyenne @u3uku Ha 0a30BOM ypOBHE MPEAINOJNAracT OBJIAJCHHUE
CJIEYIOIIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH E€CTECTBEHHOHAYUYHYIO
IPaMOTHOCTB:

e Hay4YHO OOBSCHATDH SBJICHUS;

e OILICHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEJOBAHNUS;

e HHTEPOPETUPOBATh  JAHHBIE W  HUCHOJb30BaTh  HAy4YHbIC
JI0Ka3aTeNIbCTBA JJIsl OJYYEHHSI BBIBOJIOB.

[lenn wu3yueHus (PU3MKM HA YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMs
onpenenensl B KoHuenuuu mnpenogaBaHus ydeOHoro mnpeamera «@Pusznka» B
oOpa3oBarenbHbIX opraHu3anusax Poccuiickoit ®@enepanuu, peann3yrOIIMX
OCHOBHBIE 00IIe00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKIAEHHOW pelIeHHEM



Komnerun MunucrepctBa npocsemienus Poccuiickoit @enepariuu (IpoToKoi ot 3
nexadpst 2019 r. Ne [1K4BH).
Hesu uzyyenus pusuku:

NpUOOpETeHUE HHTEpeca W CTPEMIICHUS OOydYaloluXcsd K HaydHOMY
W3YYCHHUIO TPUPOIBI, PA3BUTHE WX MHTCIUICKTyIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH;

pa3BUTHE TIPEJCTABICHUN 0 HAYYHOM METOIe TTO3HAHUSA U (POPMHUPOBAHHUE
HCCIIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAOIIUM SIBIICHHSM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yJibTaTa H3yUYCHHS
OCHOB CTPOCHHS MaTepUH M (PyHTaMEHTAJIbHBIX 3aKOHOB (DU3UKHU;
dbopMupOBaHUE MPEACTABICHUN O PO (DU3MKK I Pa3BUTHUS JIPYTHUX
€CTEeCTBCHHBIX HaYK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE  TPEACTAaBICHUH O  BO3MOXKHBIX  cepax  Oymymei
npoeCCHOHATEHON JEATENHPHOCTH, CBSI3aHHON ¢ (PM3WKOM, MOATOTOBKA K
JadbHEeHUIIIeMy OOyUYEeHHIO B 3TOM HaMpaBJICHUU.

JlocTKeHHE 3TUX IIeNield MporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
oO1rero 06pa3oBaHus 00ECEYNBACTCS PEIICHUEM CIICTYIONINX 3a4a4:

NpUOOpETeHUE 3HAHUM O JIUCKPETHOM CTPOCHHMM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, DJJEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SABJICHUSIX;

npuOOpEeTEeHNE YMEHUN OMHUCHIBATh U OOBSACHATH (PU3UYECKUE SIBICHUS C
UCIIOJIb30BaHUEM MTOJTYyUYECHHBIX 3HAHUN;

OCBOEHHE METOJIOB PEIICHUS MPOCTEHIIMX pacu€THhIX 3a7ad ¢
UCIIOJIb30BaHUEM buznyecKux MOJeIeH, TBOPUYECKUX u
MPAaKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMCHHI HaOIIOAaTh TMPUPOIHBIC SBJICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOThl M JKCIEPUMEHTAIbHBIE HCCICIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTETHLHBIX TPUOOPOB;

OCBOCHHE NMPUEMOB PabOThl ¢ MHPOpMalUel (HUIUIECKOTO COMepKaHUs,
BKJTFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSX (DU3UKH, aHAIHA3 U
KPUTHUYECKOE OIICHUBaHUE MH(OpMaIIN;

3HAKOMCTBO €O cepamu MPOPECCUOHATIBHON ESITEIbHOCTH, CBSI3aHHBIMU
¢ (Gu3uKOW, W COBPEMEHHBIMH TEXHOJOTHUSMU, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (PU3UIECKON HAYKH.

Ha wusydenne ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

oOpazoBaHusi OTBOAUTCS 238 yacoB: B 7 Kjiacce — 68 vyacoB (2 yaca B HEJENIO), B 8
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 gaca (3 yaca B HEJIENIO).

[Ipeanaraemelii B mporpamMme no (u3MKe MepeyeHb J1abopaTOpHBIX PaboT U
OTBITOB HOCUT PEKOMEHIATEIbHBIN XapakTep, YUUTENb JIeJacT BRIOOP MPOBEACHUS



7ab0paTopHBIX PabOT W OMBITOB C YYETOM WHAMBHIYAIbHBIX OCOOCHHOCTEH
00yJaromuXxcsi, CIMCKa SKCIIEPUMEHTAIBHBIX 3aJlaHuH, MpejiaracMblX B paMKax
OCHOBHOT'O TOCYIapCTBEHHOT'O PK3aMEHa 110 (hU3UKE.



COILEPKXAHUE OBYYEHUSA
7 KIIACC

Paznen 1. @Pu3uka u eé poJib B IO3HAHUHU OKPYIKAOIIEro MUpa.

®usuka — Hayka o npupoze. fABnenus npuponsl. dOusznyeckue SBICHHUS:
MEXaHUUYECKHUE, TEIJIOBBIE, DJIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®uznueckre BeIUMYMHBL. M3MmepeHune ¢(u3nueckux BeNHYMH. Duznueckue
npu6opsl. [lorpenrHocts u3mMepeHuit. MexryHapoHasi CucTeMa eINHUIIL.

Kak ¢wusuka w Jpyrue eCTECTBEHHbIE HAyKH H3y4alOT TPHPOAY.
EcTecTBeHHOHAyUHBI METOJ TO3HAHMS: HAOJIOJIEHHE, MOCTAHOBKAa HAYyYHOTO
BOIIPOCA, BBIJIBI)KEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIMOTE3, OOBICHEHUE
HaOmogaemMoro sieieHus. Onucanue GU3NIeCKUX SBICHUHN ¢ TIOMOIIBIO MOJICTICH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbIe, JJEKTPUUYECKHUE, MArHUTHBIC, CBETOBBIC

SIBJICHMUSL.
2. @usnydeckue nNpudOpPbI U MPOLEaypa MPSIMBIX U3MEPEHHUM aHAJIOTOBBIM U
U POBBIM TPUOOPOM.
Jlabopamopnwie pabomul u onvimot.
1. OmnpeneneHue UEHbI ACICHUS IKaIbl U3MEPUTEIBHOrO MpUoopa.
2. H3mepeHue pacCTOsIHUN.
3. M3mepenue 00bEMa KUIKOCTH U TBEPIOTO TeEa.
4. OnpeneneHue pa3MepoB MaJIbIX TEJL.
5. M3mepeHue Temmeparypbl IpU TMOMOIIM KUJIKOCTHOIO TEpMOMETpa M
JaTYuKa TeMIepaTyphl.

6. lIpoBeneHue uccienoBaHusi MO MPOBEPKE THIOTE3bI: JAJbHOCTh MOJIETA
IapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeEM OOJIbIe, YeM OOJNbIIe BHICOTA
MycCKa.

Pa3znen 2. IllepBoHavya/ibHbIE CBeICHUS 0 CTPOCHUH BelIeCTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJNbl, HUX pa3mepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>keHre dacTtul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUS YACTHUI[ C
TeMriepatypoil. bpoyHoBckoe aBwxkenue, nuddysua. BzaumopeiicTBue dacTwil
BEIIIECTBA: MPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHbple COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPABIX
(kpuctammyeckux) Tesl. B3auMOCBs3b MEXIy CBOMCTBaMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabGmrogenue OpoyHOBCKOTO JBUKEHUSL.



2. HaGmonenue nuddysumn.
3. HaOmronenue SIBIICHUH, O0OBACHSIOIINXCS MPUTSKCHUEM WA
OTTAJIKUBAaHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnwie padbomul u onvimol.

1. Ouenka JuamMeTpa aroMa METOJAOM psIoB  (C  HCIIOJIb30BAHUEM

dotorpaduii).
2. OnbITHI 10 HAOIOICHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.
3. OmbITHI 110 OOHAPYKEHUIO JEHCTBUS CHUI MOJIEKYJISIPHOTO MIPUTSKEHUS.
Pa3nen 3. /IBu:keHHe M B3aMOIeHCTBHE TeJl.
Mexanuueckoe ABWKeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBHIKECHHUE.
Cxopoctb. CpenHsis CKOpOCTh NMPH HEPABHOMEPHOM JBWXEHHU. Pacuér mytu u
BPEMEHU JABUKCHHUS.
SBneHne uHEpUUM. 3aKOH HMHEPHUU. B3auMopnelcTBHe Tel Kak MpUYMHA
M3MEHEHHSI CKOPOCTH JBWXKEHHsS Teil. Macca Kak Mepa HWHEPTHOCTH Telna.
[InotHocTh BemecTBa. CBs3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€JIMHUILIC
00BbEMa BelIEeCTBA.
Cuita Kak XapakTepuUCTHKa B3auMOAEHCTBHS Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3Mepenune cuiibl ¢ NOMOIIBIO AUHAMOMETpA. SIBICHUE TATOTEHUS U CHIIA
TsokecTd. CHila TSKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CrioxeHune
CWJI, HAIPABJIEHHBIX 110 OJHOW IpsAMou. PaBHonencTByromas cuil. CHila TpeHUs.
TpeHue CKoJIbKeHUs U TpeHUE MOoKosA. TpeHre B MPUPOIE U TEXHUKE.
Hemoncmpayuu.
1. HaOmioneHne MeXaHMIECKOTO IBIKEHUS Tea.
2. H3MepeHne CKOpOCTH MPSMOIUHEUHOTO JIBH>KCHHUS.
3. HaOmronenue siBjeHUs: HTHEPLIUU.
4. HaGmromeHue n3MeHEHHUs] CKOPOCTU MTPH B3aMMOJICHCTBUH TEIL.
5. CpaBHEHHE MacC MO B3aUMOAECHCTBUIO TEIL.
6. Cno>keHue Cuil, HapaBJIEHHBIX 110 OJHOU MPSAMOM.
Jlabopamopnwie padbomoul u onvimol.
1. OmnpeneneHre CKOPOCTH PaBHOMEPHOTO ABMKEHHUS (IIapUKa B KUJKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIIS U TaK Jiajiee).

2. Omnpezenenrie CpeIHE CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuKa 1o
HAKJIOHHOU TTIOCKOCTH.
OnpeneneHne MIOTHOCTH TBEPAOTO TENA.

4. OTBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTH pacTsHKEHUS (AehopMarivm)
NPY>KUHBI OT MIPUI0KEHHOMN CUIIBIL.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CWJIbl TPEHUSI CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBienue TBEPABIX TeJl, JKUAKOCTEH U ra30B.



Hanenue. CriocoObl yMEHBIIICHUS! ¥ YBEJIUYCHUS JlaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJIEHHs ra3a OT oOBEMa, TemrepaTyphl. [lepemaua maBieHUS
TBEPABIMU TEJNAMH, XUJIKOCTAMH MU Ta3amu. 3akoH llackansa. ITneBmatmueckue
MalIuHbl. 3aBUCUMOCTH JABJIEHUS >KHAKOCTH OT TIIyOMHBL ['MapocraThyeckuii
napajaokc. Coobmraronuecs: cocysl. ['mapapmuyeckue MeXaHU3MBbl.

AtMmocdepa 3emun U atmocepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHHS
Bo3AymHONM oOonouku 3emun. OmnbiT Toppuuemnu. M3mepenue armocdepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(HEpPHOTO AaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubGops! 17151 M13MepeHus aTMOC(HEpPHOTO J1aBJICHHUS.

JleficTBUE )KUAKOCTU U ra3a Ha MOTrpyKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

Hemoncmpayuu.

A A

N

3aBHCUMOCTB JABJIEHU ra3a OT TEMIIEPATYypPHI.

Ilepenaya naBneHus )KUJIKOCTBIO U Ta30M.

CooOmiaromuecs cocy/bl.

['mnpaBnuueckui mpecc.

[IposiBnenue nercTBrst aTMOC(HEPHOTO JTABICHUS.

3aBUCHMOCTh BBITAIKUBAIOUIEH CHIIBI OT 00BEMA MOTPYKEHHOW YacTU
TE€JIa ¥ IIJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BBITECHEHHOMN KUJIKOCTH.
VYcaoBue m1aBaHys TeJl: JIABAHUE WUJIU TIOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEN TeNa U KUIKOCTH.

Jlabopamopnwie pabomout u onvimot.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOTpyKEHHOM B
’KMIKOCTb YacTH Tela.

Omnpenenenrue  BBITAJKUBAIOIIECH  CUJIbI, JCHCTBYIONIEM HAa  TENO,
MOTPYKEHHOE B )KUIKOCTD.

ITpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIBI, ICHCTBYIOIICH Ha TEJIO
B JKHJKOCTH, OT MacCCHI TelIa.

OneIThl, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTH BBITAIKHWBAIOIICH  CHJIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUIAKOCTH, OT OOBEMA MOrpyKEHHOW B
JKHIKOCTBb YaCTH TeJla U OT INIOTHOCTH KUJIKOCTH.

KonctpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHME JIOAKH U
onpeJieTIeHUE €€ IPy30M0ABLEMHOCTH.

Pazgen S. PaboTa 1 MOIIHOCTDH. JHEPrus.

Mexanuueckas padota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs ILJIOCKOCTh. [IpaBmiio
paBHOBecus pbiyara. l[IpumeHeHHe TmpaBuia paBHOBECHS pbluara K OJIOKY.



«3onoroe mpaBwio» MexaHuku. KIIJI mnpocteix MexanuzmoB. I[IpocTeie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas »dHeprus. KuHernueckas u TNOTEHIMANbHAs SHEPrusl.
[IpeBpaiienrie OAHOTO BUAA MEXAHUYECKON SHEPIUU B APYroil. 3aKOH COXPaHEHUS
SHEPIrUu B MEXaHHKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomout u onvimot.

1. Ompenenenne pabOTHI CHIIBI TPEHHUS TPU PABHOMEPHOM JBIKCHHH Teia

110 TOPU3OHTAJILHOW MMOBEPXHOCTH.

2. HccnenoBanue ycliOBUI paBHOBECHUSI phlyara.

3. Hamepenue KII/] HaKIIOHHOW MJIOCKOCTH.

4. H3yuyeHHe 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPIHH.

8 KIIACC

Paszpnes 6. TeruioBbie siBJICHUS.

OCHOBHBIE ITOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE I10JIOKEHUS MOJIEKYJIIPHOKUHETUUECKON TEOPUH.

Mopenu TBEPAOIrO, >KHUAKOTO M Ta3000pa3HOr0 COCTOSHHUI BEIIECTBA.
Kpucrannnaeckue u amopdusie Tena. OObsICHEHHE CBOWCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUNW MOJIEKYJSIPHO-KUHETUYECKOM TEOPHUH.
CmaunBaHMe U KalWJUIAPHBIE sBICHUS. TeIioBoe pacliupeHue U CKaTue.

Temneparypa. CBs3p TeMmIepaTypbl €O CKOPOCTBIO TEIUIOBOIO JBUKEHUS
gactull. BuyTpenHsisi sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEH OSHEPTHUu:
TerIonepeaaya 151 COBEpULIEHUE padoTHI. Bunpr TEIUTIONEpENaUn:
TEIUIONPOBOJAHOCTh, KOHBEKIINS, U3TyUYCHHE.

KonunuecTBo Temnotel. YenbHas TEIIOEMKOCTh BELIECTBA. TemIooOMeH M
TEIUIOBOE paBHOBecHE. YpaBHeHUE TeminoBoro Oananca. IlmaBnenue wu
OTBEpPACBAHHE KPUCTAUIMYECKMX BEHIECTB. YJElIbHas TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanne u koHAcHcarus. Mcmapenme. Kunenume. YnmenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMoc(hepHOro
JaBJICHMSL.

BnaxuocTts Bo3ayxa.

OHeprus TOIIMBA. Y I€JIbHAS TEIJI0Ta CrOPaHUSL.

[Ipunnunel pabotel TeruioBbix aBurateneit KIIJ[ TeruioBoro nBuratens.
TennoBble IBUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIbI.

3aKOH COXpaHEHUS U IIPEBPALIEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaOmroneHue 6poyHOBCKOIO ABHKEHUSL.
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10.
11.
12.
13.

Hab6nronenue nuddysum.

HaGnronenue sBIeHU CMauynBaHWsI M KA PHBIX SIBJICHHA.
Hab6nrofieHue TernaoBoro pacmpeHust Tel.

N3meHenue naBieHus ra3a Mnpyu U3MEHEHUH oO0bEéMa M HarpeBaHUU WIIU
OXJIAXKICHUHU.

IIpaBuia u3mepeHus TEMIIEPATYPHI.

Buae! rerionepenayu.

OxJ1aXKIeHuEe NMPY COBEPILICHUU PAOOTHI.

HarpeBanue npu coBepiiieHuH paObOThI BHEITHUMH CUJTAMH.
CpaBHeHHnE TEIIOEMKOCTEN Pa3JINYHBIX BEIIECTB.
Ha6nronenue kuneHwus.

Hab6nronenue nocTostHCTBA TEMIIEPATYPHI IIPU TIJIABICHUH.
Mojienu TeIOBBIX IBUTATEIICH.

Jlabopamopnwie pabomut u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnbIThl IO 0OHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TIPUTSKEHUSL.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WJIK caxapa.
OnbITel 110 HAOJIOAEHUIO TEIUIOBOIO PACHIMPEHUsI Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenre naBpIeHUs BO3AyXa B OaJIJIOHE IITPHIIA.

OnbIThl, IEMOHCTPUPYIOIIME 3aBUCUMOCTH MABJIEHHS BO3JyXa OT €ro
00bEMa 1 HArpeBaHUS WM OXJIAXKICHUSI.

[TpoBepka TMITOTE3bI TMHEHHONW 3aBUCHUMOCTH JTHHBI CTOJIOMKA YKUIKOCTH
B TEPMOMETPUUECKON TPyOKE OT TEMIEPATyPHI.

HaOmtonenve wu3MeHeHUs BHYTPEHHEW OSHEpPruM Tejla B pe3yJibTare
TeIUIonepeaud U padoThl BHEITHUX CHUJI.

UccnenoBanue siBICHUS TEIIO0OMEHA MPU CMEIIMBAHUHU XOJIOJAHOW U
ropsiYEr BOJIBI.

OnpeneneHne  KONMYECTBA  TEIUIOTHI, IMOJYYEHHOIO  BOJIOM  Mpu
TEIJI000MEHE C HArPEThIM METAJUTMYECKUM ITUIHUHAPOM.

Onpenenenue yaenbHONU TEIUIOEMKOCTH BEIIECTBA.

Hccenenosanue npouecca HCIIapeHusl.

Ornpenenenre OTHOCUTEIBHOM BIIAJKHOCTH BO3/1yXa.

Onpenenenue ynebHOM TEMIOTHI IIJIABJICHHUS JIb/A.

Pazgen 7. dnekTpuvecKkne U MATHUTHBIE SIBJICHUS.

OnexkTpu3aums Tenl. J[Ba poja 3JIEKTpUYECKHX 3apsaoB. B3ammonencrBue
3apspkeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJ OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEX]TY TEJIaMH).

Onektpuueckoe mnone. Hanpspk€HHOCTH dmekTpudeckoro nosst. IIpuHnmn
CYNEPIIO3ULINH dJEKTPUUYECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DIEMEHTApHBIA 3JICKTPUUYECKHUIN 3apsl.
Crpoenne aroma. IIpoBOIHMKM U JIHUAJEKTPUKUA. 3aKOH  COXPaHEHUS
AJIEKTPUYECKOTO 3apsia.

DIJIEKTPUYECKUM TOK. YCJIOBHUSA CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKA.
HNcTtouHrKu MOCTOSHHOTO TOKA. JIeMCTBUSI 3JIEKTPUUYECKOr0 TOKa (TEIIOBOE,
XUMUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U T'a3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUECKOE  HAMPSHKCHUE.
ComnpoTuBiieHHE TPOBOJHMKA. YIETbHOE CONMPOTUBICHUE BEHIECTBA. 3akoH OMa
u1s yuactka nenu. [locnenoBarenbHoe U napamuiesibHOE COCIMHEHUE TTPOBOIHUKOB.

Pabota W MOIIHOCTH »3JIEKTpHUUYECKOro ToKa. 3akoH Jxoyns—JleHua.
DneKTpUYecKue 1Eenu U MoTpeOUTenu IEeKTpUIecKor sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[locrosiHHBIE ~ MarHuThl.  B3auMoAEHCTBHE  TMOCTOSHHBIX  MArHUTOB.
MaruutHoe nosie. MarHuTHoe 1oje 3eMJIM U €ro 3Ha4eHue JJIsl )KU3HU Ha 3emile.
OneiT  Opcrena. MarautHoe T1oJe  JJIEKTpUYECKOro Toka. [Ipumenenwne
AIEKTPOMArHUTOB B TEXHUKE. J[€MICTBHE MAarHUTHOTO MOJISI HA TPOBOAHUK C TOKOM.
DJNIEKTPOJIBUTATENIb ITOCTOSSHHOTO TOKa. VCronb30BaHUE SIEKTPOJBUTATENICH B
TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCTIOPTE.

Onbitel @apanes. SABneHue 3mekTpoMarauTHON MHAyKUuK. [IpaBuiio Jlenna.
DIIEKTPOreHEepaTOP. Cnoco0b1 MOTy4YECHUS AIEKTPUUYECKOMN SHEPTHUH.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

DIIEKTpU3aLUS TEL.
JIBa po/ia 3JIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEJl.
Y CTpOUCTBO U JEUCTBUE IIEKTPOCKOIA.
DIIEKTPOCTATUYECKASI UHTYKIIHSL.
3aKOH COXpaHEHUS JICKTPUUECKUX 3aPsJIOB.
[TpoBOTHUKY U TUDTICKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM JIEKTPUYECKOTO MOJIS.
N cToYHMKY NOCTOSHHOTO TOKA.
JIeNCTBUSA SIIEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKUI TOK B )KUIKOCTH.
. I'a30BbIM pa3psia.
. I3MepeHune cuibl TOka aMIepMETPOM.
. I3MepeHune aneKTpruyecKoro HanpsiKeHUs: BOJIbTMETPOM.
. Peoctat u Mara3zuH conpOTHUBIICHU.
. B3anmoeicTBre MOCTOSTHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH Pa3/iCJICHUS MOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoenupoBaHre€ MarHUTHBIX MOJIEH MTOCTOSHHBIX MAarHUTOB.

OmnsIT Opcrena.

MarauTHoe 1oJjie TOKa. DJIEKTPOMAarHur.

JlelicTBHE MarHUTHOTO TI0JIs1 HA TIPOBOJIHUK C TOKOM.

DJIEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

Uccnenosanue saBieHUs 2IEKTPOMArHUTHOM UHAYKIUU.

OnbiTel Dapajnes.

3aBUCUMOCTh HAIpaBJICHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HHUKHOBCHMSI.

DJIEKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnwie padbomul u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO 3JEKTPU3ALUU  TEJl MHAYKIMEHW W TIpH
CONPUKOCHOBEHHH.

HccnenoBanue JAEUCTBHUSL JJEKTPUYECKOTO IIOJII HA IPOBOJHUKHA U
JUDIIEKTPUKU.

CO6opka u mpoBepka pabOThI AIEKTPUIECKON IIEMH MOCTOSHHOTO TOKA.
N3mepenne 1 peryJimpoBaHue CUIIbI TOKA.

W3mepenue u peryinpoBaHue HalpsKEHUS.

HccnepoBanue 3aBUCHMOCTH CHIIBI TOKA, WUAYIIErO 4epe3 pPe3ncTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OneiTsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh IIEKTPUYECKOTO
CONPOTHUBJIEHUS NPOBOJHUKA OT €ro JUIMHBIL, IUIOWAAW ITONEPEYHOIO
CEYEeHMs U MaTepuara.

[IpoBepka mpaBuiia CIIOXKEHUS HANPSHKEHUA MPU  MOCIEI0BATEIbHOM
COCIMHEHMH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna Uil CWIBI TOKa IIPU IApaUIEIbHOM COEIMHEHHH
PE3UCTOPOB.

Omnpenenenue padoThI TEKTPUUECKOTO TOKA, UIYILEr0 Yepe3 PE3UCTOP.
OnpeneneHre MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIACISIEMOM Ha
pe3ucrope.

HccnepoBanue 3aBUCUMOCTH CUJIBI TOKA, WIYIIETO YEPe3 JaMIIOUKY, OT
HaIIpsKEHUS Ha HEW.

Onpenenenue KII/[ narpesarens.

HccenenoBaHre MarHuTHOTO B3aMOJEHCTBUS TOCTOSIHHBIX MATHUTOB.
N3yyeHre MarHUTHOTO TOJII  TOCTOSIHHBIX ~ MAarHuTOB MHpH X
00BETMHEHUH U Pa3/ICIICHUN.

Hccnenoanue NelCcTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITBL, JI€MOHCTPUPYIOIIME 3aBHCUMOCTb CHJIBl  B3aMMOJCHCTBHS
KAaTyIIKM C TOKOM M MarHuTa OT CHJIbl TOKA W HAIpaBjiCHUsS TOKa B
KaTyLIKE.

18. I3ydeHue nercTBrUs MArHUTHOTO MOJIA HAa IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue U u3yueHue padoThl 31€KTPOIBUTATEIS.

20. I3mepenne KII/] 351eKTpoABUTaTENbHON YCTaHOBKH.

21. OnBITBI IO HMCCICAOBAHUIO SIBJIEHUS JJIEKTPOMAarHUTHOM WHIYKIIHAH:
VCCIICJOBAHNE W3MEHEHWW 3HAYECHUS W HAIIPABIICHHWS WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Paszpnen 8. Mexanuueckue siBJICHHS.

Mexannueckoe nBwxkeHHE. MareprnanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTENBPHOCT MEXAaHUYECKOIO JBHKECHHUS. PaBHOMEpHOE NPAMOIMHEWHOE
nBwxeHue. HepaBHOMepHOE npsiMONMHENHOE JBHKEHUE. CpenHsss 1 MIHOBEHHAs
CKOpOCTb TeJjla IIPU HEPABHOMEPHOM JIBHKCHUHU.

VYckopenue. PaBHOoyckopeHHOE TpsiMoiiMHEHHOE nBkeHue. (CBoOoaHOE
naaeaue. OneITe | amuies.

PaBHOMepHOE ABMkeHHE MO OKpyxHOcTU. [lepruoa m vacrora oOparieHus.
JIuHeiHas u yrioBas CKOpOCTHU. LIeHTpoCTpeMUTENBHOE YCKOPEHHE.

IlepBsiii 3ak0H HproToHa. BTopon 3akon Herotona. Tpetuit 3akon HerotoHa.
[IpyHIMI CyIIEpIIO3UIUHU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHMsI: CHIa TPEHUS CKOJIBKEHUS, CHJIa
TPEHHUs [IOKOs, APYIUE BUJIBI TPEHUS.

Cuna TsDKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOIHOTO
najnenus. JlBwxenue maner Bokpyr Comnua. IlepBas kocMmuueckass CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue marepuanbHOM TOUYKU. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJAOIO TeJIA C 3aKPEIIEHHON OChIO BpauieHus. MoMeHT cuibl. L[eHTp TskecTH.

Nmnynec Tena. M3menenne mvmyinbca. Mmynbe CHIlbl. 3aKOH COXPaHEHUs
UMITyJibca. PeakTUBHOE IBUKEHHUE.

Mexannyeckass pabota M MOIIHOCTh. Pabora cui TSKECTH, YHpPYroCTH,
TpeHusi. CBA3b 3Hepruu U padoThl. [loTeHManbHas sHEPrus Tena, NOJIHATOrO Hajl
ITIOBEPXHOCTHIO 3eMiIn. [loTeHIIManbHas sHeprus cxxaTtou npyxuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKON dHEPruM. 3aKOH COXPAHEHHUS MEXAHMUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmoneHne MexaHMYeCKOTro ABMKCHUS TeIa OTHOCUTEIBHO Pa3HBIX T

OTCYETA.
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9.

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

CpaBHeHME NyTel W TPACKTOPUM ABMIKEHHUS OJHOIO M TOrO K€ Tela
OTHOCHUTENIBHO PAa3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUS IPSAMOJIMHENHOTO IBUKCHUS.
Hccnenosanue Npru3HakoB paBHOYCKOPEHHOT'O IBUKCHUS.

Hab6utoienue 1BrKeHMs Teja 1o OKpy>KHOCTH.

Habmoienne MexaHNUeCKUX SIBJICHUN, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Temexka» mnpu €€ paBHOMEPHOM H  YCKOPEHHOM  JIBUKEHUU
OTHOCHUTENbHO KabuHeTa QU3HKH.

3aBUCUMOCTb YCKOPEHMS T€Ja OT MACCHl Tejla U JACUCTBYIOIIEH Ha HETO
CUJIBL.

HaGmoienne paBeHCTBa CHJT MIPY B3aUMOICHCTBUM Tell.

N3meHnenue Beca Tena npu yCKOPEHHOM JIBUKCHUH.

Ileperaua umirysbca Ipy B3aUMOJEUCTBUHN TEL.

[IpeoOpa3oBanus 3HEPTUM IPU B3aUMOIECHCTBUU TEJL.

CoxpaHeHne UMITyJIbCa IPU HEYTIPYTOM B3aUMOJICHCTBHH.

CoxpaHeHHne UMITyJIbca MPU a0COIIOTHO YIPYTOM B3aUMO/ICHCTBHHL.
HabutoieHue peakTHBHOTO JBUYKECHUSI.

CoxpaHeHre MEXaHUYECKOM SHEPTUH ITPU CBOOOTHOM Ma/ICHUH.
CoxpaHeHne MEXaHUYECKON YHEPTUH IIPU JBUKEHUU TENA MO AEUCTBUEM
IPYKUHBL

Jlabopamopnwie pabomut u onvimot.

1.

KoHcTpynpoBanue TpakTa sl pa3roHa M JaJbHEHUIIEro paBHOMEPHOTO
JBIKEHUS IIAPUKA UK TEJIECHKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJIbKEHUS OpycKa WM JIBUYKEHUS
HIapUKa 110 HAKJIOHHOW INIOCKOCTH.

OnpeneneHne yCKOpPEeHHUs Tela NPHU PAaBHOYCKOPEHHOM JIBJKEHHMH I10
HAKJIOHHOM INTIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM
JBUKEHUU 0€3 HauaJIbHOM CKOPOCTH.

[IpoBepka TrHUIOTE3BI: €CIM TMPU PABHOYCKOPEHHOM JIBIDKEHUH 0e€3
HAa4YaJIbHOW CKOPOCTH IIyTHM OTHOCATCS Kak psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIME TPOMEKYTKH BPEMEHHU OJJUHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT CHIIbI
HOPMAJIBHOT'O JaBJICHUS.

Omnpenenenne ko3 PuirenTa TpeHus CKOJIBKEHUSL.

Onpenenenne )KECTKOCTH IPYKUHBL.

Omnpenenenre paOOThl CUJIBI TPEHUS NIPU PABHOMEPHOM JBH)KEHHUU Tena
110 TOPU30HTAIILHON TOBEPXHOCTH.



10. Onpenenenne pabOTHl CWIBI  YIOPYIOCTH TIPpH  MOJIBEME Tpy3a ¢
WCII0JIb30BaHUEM HETIOJIBHYKHOTO U TTOJABHKHOTO OJIOKOB.

11. MI3yueHue 3aKoHa COXpaHEHUS SHEPTHUU.

Pa3nen 9. Mexann4yeckue K0J1eOaAHUSA U BOJIHBI.

KonebarensHoe npmwkeHne. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHUMN: TIEPHO/I,
4acToTa, aMIUINTyAa. MaTeMaTu4ecKuid U NMpyXKUHHBIA MasTHUKU. [IpeBpalienue
SHEPIruu IPH KoJaeOaTeIbHOM JIBUKCHHH.

3aryxaromue — KoneOaHus.  BroiHykneHHsle — konebanus.  Pesonanc.
Mexannueckre BOJHBL. (CBOMCTBA MEXaHWYECKHUX BOJIH. [IpomosibHbiE U
MONEpPEeYHbIE BOJHBL. J[IMHA BOJHBI M CKOPOCTh €€ PpacHpoCTpaHCHMUS.
MexaHnnueckre BOJIHBI B TBEPAOM TeJ€, CEUCMUYECKHUE BOTHBI.

3Byk. ['poMKkocTh 3Byka u BbIcoTa TOHa. OTpakeHue 3Byka. MHPpa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenue xoJsieO0aHuii TEN IO0J AECHUCTBUEM CHJIBI TSKECTH W CHJIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.

HaOmronenue BIHYKIEHHBIX KOJICOaHUI 1 pe30HaHca.

Pacnpoctpanenue npooJibHBIX U MOMEPEUHBIX BOJH (Ha MOJIEIH).

Ha6nronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI PE30OHAHC.

Jlabopamopnwie pabomut u onvimot.

1. OmpeneneHue YacTOThl MW TEpHojia KoJieOaHUM MaTeMaTH4EeCKOTO
MasiTHUKA.

2. OmpejaenieHUe 4acTOThI M IepHUo/ia KoJaeOaHu MPy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH TIEPHO/1a KOJIEOAHMI TTOIBEIIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

o v kA wN

4. VccnenoBaHue 3aBUCUMOCTH MEpUOAa KOJIeOaHUN IPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IlpoBepka HE3aBUCUMOCTHU MepHoJa KojJeOaHul rpy3a, MOABEIICHHOTO K
HUTH, OT Macchl rpysa.
6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  IMepuoja  KojeOaHHit
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a M KECTKOCTH MPY>KUHBI.
7. W3mepeHnue yckopeHus: CBOOOIHOTO MaCHMUSL.
Pazgen 10. DiieKkTpOMArHMTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEeKTpOMarHuTHOE  IoJIe.  OJIEKTPOMAarHuTHele  BOJHBL.  CBOMCTBa
ANIEKTPOMATrHUTHBIX BOJH. [lIkama >31eKTpOMarHUTHBIX BOJIH. lcmonp3oBaHME
ANIEKTPOMATHUTHBIX BOJH JIJIs COTOBOM CBS3H.



DneKkTpoMarHuTHas npupoja cBera. CkopocTb cBeta. BosIHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BosHOBBIE CBOMICTBA CBETA.

Jlabopamopnwie padbomoul u onvimol.

1. M3yyeHue CBOWMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOWJIBHOTO

TenedoHa.

Paznen 11. CBeToBble sIBJICHUS.

JlyueBas MOJIEJIb CBeTa. HUctounnkn CBeTa. [IpssmonuHeitHOE
pacnpoctpanenne cBera. 3armenust Connua u JIynel. Otpaxenue csera. [Lnockoe
3epKajo. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpesiomieHus cBeTta. [loaHoe BHYTpeHHEE
OTpa)KEHHE cBeTa. VICNOIb30BaHUE TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOAX.

JIunza. Xonp mnayuweir B JsmH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKONa M Tejeckomna. ['ma3 kak onruueckas cucrema. BIM30pykKocTh U
JaTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crektp. OmnbiTel Hptorona. CrokeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucniepcusi cBeTa.

Hemoncmpayuu.

[IpssMonMHEITHOE PacIIpOCTPAHEHUE CBETA.

OtpaxeHune cBera.

[Tonmyyenue nzo0OpaxxeHu# B IMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.

[Ipenomnenue cBera.

Onrtuueckuii CBETOBO/.

Xop tyuei B coOuparoliiei JuH3e.

Xoa ny4el B pacCEenBAOIIEH JIMH3E.

[Tonyyenue n3o0paxeHuil ¢ MOMOIIBIO JINH3.

[Ipunuun nerictBus Goroamnmnapara, MUKPOCKOIIA U TEJIECKOIA.

10. Mopens riasa.

11. Paznoxenue 6e1oro cBeTa B CIEKTP.

12. [lomy4yenue Gexoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomoul u onvimot.

1. UccnenoBanue 3aBUCMMOCTH YIjla OTpa)K€HUs CBETOBOTO Jiy4ya OT yrija
najicHusl.

2. W3yuenune xapakTepuCTUK U300paKEHUS MPEeMETa B TUIOCKOM 3€pKale.

3. HccnegoBaHue 3aBUCUMOCTH YTiia IPEJIOMIIEHHUS] CBETOBOIO Jy4a OT yrija
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIIO».

W P N U A WwN e



4. Ilonmydyenue n300paxeH ¢ MOMOILBIO COOUPAIOLIEH JTUH3BL.
Omnpenenenne GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMpAIOIIeit
JIMH3BI.

6. OMBITHI 1O PA3TOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCHPUATHUIO LIBETA MPEIMETOB NPU MX HAOIIOACHUU uYepe3
[[BETOBBIC (DUIIBTPBHIL.

Pa3gen 12. KBaHTOBbBIE SIBJICHUS.

OmnswiTel Pesepdopaa u mnanerapHas monenb aroma. Mogenb atroma bopa.
Hcnyckanue u noryiomesue ceeta atToMoM. KBaHThI. JIMHEYaThIe CIIEKTPBI.

PamnoaktuBHOCTE. Anbda, OeTa- u ramma-usznydenus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmozens aromHoro sapa. HWszoromsl. PaamoaxTuBHBIE
npespaiuenus. [lepron nmomaypacnaga aTOMHBIX SIIED.

SnepHble peakuyu. 3aKOHBI COXPAHEHHUs 3apsJ0BOTO M MacCOBOI'O YHCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBsA3b Macchl M 3Hepruu. Peakuumm cuHTE3a U
nenenus sanep. ctounuku sneprun ConHIa U 3BE3 .

Anepnas sHepreruka. J[eMCTBHUS pPaauOaKTHBHBIX HW3JIIYYECHHW Ha YKUBBIC
OpPraHHU3MBL

Hemoncmpayuu.

1. CHekTpsl U3IIy4YEHUS U MOTIIOIICHHUS.

2. CHeKTpsl pa3jInyHbIX ra3oB.

3. CoekTp Bomopo/a.

4. HabGmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOUINX U3ITyUYEHUH.

6. Perucrpanus uznydeHus NpUpOIHbIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnwie padbomul u onvimol.

1. HaOmroneHue CIUIOMIHBIX U IMHENYaThIX CIIEKTPOB U3ITYYEHHUS.

2. HMccnenoBanue TPEKOB: U3MEPEHUE DHEPIUM YACTHULBI 10 TOPMO3ZHOMY

nytH (1o ¢potorpadusim).

3. H3mepeHue paguoakTUBHOIO (hoHA.

IHoBTOpUTEIBbHO-0000 1A IMH MOAYJIb.

[ToBTOpPUTENBEHO-00001IAIOIIMI MOJIYJIb MIPEIHA3HAUEH AJIi CUCTEMAaTU3al|U
U 000OLEHUsT MPEeAMETHOIO  COJAEp)KaHUS U OMNbITa  JESATENIbHOCTH,
NPUOOPETEHHOTO TP U3YYEHHUH BCETO Kypca (PU3WKH, a TAKXKE ISl MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHy 10 (u3uke g 0oO0ydaronmxcs,
BbIOpABUINX ATOT YUEOHBIN MPEIMET.

IIpy M3ydeHun JaHHOTO MOMYJS PEAIN3YIOTCS U CUCTEMATU3UPYIOTCS BUJBI
JESITEeIbBHOCTH, HA OCHOBE KOTOPBIX OOECIEUMBAETCS JOCTUKEHUE MPEIMETHBIX U
METalpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (QopMmupyercs
€CTECTBEHHOHAY4YHAasi TPaMOTHOCTB: OCBOCHHE HAYYHBIX METOJOB HCCIEHOBAHUS



SBJICHUM TPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSCHATH (U3UYECKUE
SIBJICHUS, NPUMEHS [OJyUYCHHBIE 3HAHUWs, pellarbh 3aJa4d, B TOM YHCIIE
Ka4ECTBEHHBIC U KCIIEPUMEHTAJIbHBIC.

[TpuHIMNIMATBHO ACATEIBHOCTHBIA XapakTep JaHHOTO pa3lielia pean3yeTcs
3a cu€T TOro, 4YTo OOydYaroluecs BBIMOJHAIOT 3aJaHusl, B KOTOPBIX UM
[peJIaracTcs:

Ha OCHOBE IIOJIy4YEHHBIX 3HAHUW pacrno3HaBaTh M HAYYHO OOBICHATH
(bu3nYecKue SBICHUS B OKPY>KAIOIIEH MPUPO/JIe U TTOBCEAHEBHOM KU3HU;

MCII0JIb30BaTh HAYYHBIE METO/Ibl UCCIICOBAaHUS (PU3UUECKUX SIBIICHUN, B TOM
YyyCIie IS IPOBEPKU TMIIOTE3 U MOIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HanboJee BaXXHBIX JIOCTHKECHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, ITPAKTUYECKOI0 UCIIOIb30BAHUS PA3JINYHBIX HCTOYHUKOB
SHEPTrUM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
SHEPIuu.



IHJIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUSA HNPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue pu3uku Ha ypoBHE OCHOBHOI'O OOILEro 00pa3oBaHMs HAIPABICHO

Ha JIOCTM)KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yJIbTaTOB.

B pesynbrare n3ydenus GU3NKA Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHuUs

y oOyudaromierocss 0yyT copMUPOBaHBI CIEAYIOMINE TUYHOCTHBIC PE3yNIbTaThl B
YacTH:

1) naTpMOTHYECKOr0 BOCTIMTAHMSA:

- IPOSIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(u3NYECKOi HayKH;

- IEHHOCTHOE OTHOUIEHHE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaXKAaHCKOT0 ¥ 1YXOBHO-HPABCTBEHHOT 0 BOCIIMTAHMSA

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYKJEHUH OOIIECTBEHHO 3HAUUMBbIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUM
(buzukwy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLHUIIOB B JI€ATEIbHOCTH
Y4YEHOTO;

3) 3¢TeTHYECKOro BOCIIMTAHMS:

- BOCIIPHUSITHE 3CTETUYECKMX KadyeCcTB (PU3NUECKOW HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 MO3HAHUA:

- OCO3HaHWE IICHHOCTH (U3MUECKONM HAyKH KaK MOIIHOTO HWHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJOTHW, BAXKHEHMIIEH COCTABIIAIOLIECH
KYJbTYpBI;

- pa3BUTHE HAy4HOH JIO003HATEIHHOCTH, MHTEpECa K HCCIIEeI0BATEIbCKON
JESTENIbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl  310POBbS M  3MOIHMOHAJIBLHOIO
0J1aronoJIyyus:

- OCO3HaHUE IIEHHOCTM 0e30mMacHoro obpaza >KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BAXKHOCTM MpPaBWJI O€30IaCHOrO IOBEJICHUS Ha
TpPaHCIIOPTE, HA JOpPOrax, C 3JEKTPUUYECKHUM M TEIUIOBBIM OOOpYIOBAaHUEM B
JOMAIIHUX yCIIOBHUSIX;

- cQopMHUpPOBaHHOCTh HaBBbIKa pediekcuy, MpHU3HAHHE CBOETO TIpaBa Ha
OLIMOKY U TAaKOTO K€ IIpaBa y APyroro 4yejaoBeKa;

6) TPy10BOI0 BOCIIUTAHUS:

- AaKTUBHOE Yy4yacTH€ B pEUICHUU NPAKTUYECKUX 3a]ad (B paMKax CEMbH,
00pazoBaTeNbHON OpraHW3alWK, TOpoJa, Kpas) TEXHOJOTUYECKOW U



COITMAJILHOM HAMPAaBJICHHOCTH, TPEOYIOIIMX B TOM 4YHCIe U (PU3UICCKHUX
3HAHU;

e - MHTEpEC K MPAKTUICCKOMY U3YUEHUIO TPOQPECCHi, CBI3aHHBIX C (hU3UKOM;

e 7)3K0JIOTNYeCKOr0 BOCIIUTAHUSA:

e - OpHEHTalMs Ha MPUMEHEHHE (HU3NYECKUX 3HAHMKM IS PEIICHMs 3ajad B
00JIacTH OKpY’Kalolllel cCpeibl, IUIAaHUPOBAHUS IIOCTYIKOB M OIICHKH HX
BO3MOYKHBIX TTOCJICJICTBUI JIJI1 OKPY’KAIOIIEH CPebl;

e - OCO3HaHME TJI00ATLHOIO XapaKTepa SKOJOTMYECKUX MpoOJeM U MyTell Hx

pEIICHHUS;

e 8) amanTanMu K M3MEHAINIUMCS YCJIOBHUSIM CONHUAJIBLHON M NPHPOIHOM
cpenbl:

e - MOTPEOHOCTh BO B3aUMOJICHCTBUU TPHU BBINOJIHEHUU HCCICAOBAHUN U
MPOEKTOB (DU3UYECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM
APYTHX;

e - TIOBHIIICHWE YPOBHSI CBOCH KOMIIETEHTHOCTH dYepe3 IMPAKTHUECKYIO
JIESITEIIbHOCT;

e - TIOTPEOHOCTH B POPMHUPOBAHNY HOBBIX 3HAHUI, B TOM YHCIIE (POPMYIUPOBATH
UJICH, TIOHATHS, TUTIOTE3BI O QU3UUCCKUX 00BCKTAX U SBICHUSIX;

e - 0CO3HaHHE JAeHUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00J1aCTH
(buzukwy;

e - IUIAHMPOBAHHE CBOETO Pa3BUTHA B INMPHOOPETECHUH HOBBIX (PU3MUECKUX
3HAHU;

e - CTPEMJICHHE aHAIM3UPOBATH U BBISBIISATH B3aUMOCBS3U MIPUPO/IbI, 00IIECTBA U
SKOHOMMKHU, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3HUECKUX 3HAHUM;

e - OIICHKAa CBOMX JICCTBHI C YYE€TOM BIMSHUS HA OKPYKAIOIIYI Cpedy,
BO3MOKHBIX TJI00AJIBHBIX MOCJICACTBHIA.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbTaTte oCBOEHHMS TporpamMmbl Mo (PU3UKE HA YPOBHE OCHOBHOIO
o0bmiero oOpa3oBanus y obydaromerocs OyayT copMupoBaHbl MeTanpeIMeTHbIE
pe3yJbTaThl, BKIIOYAIONME T03HABATEIbHBIC YHUBEPCAJIbHBIE YUeOHBIC IEUCTBYS,
KOMMYHUKATUBHBIE  yHUBEpPCAJIbHbICE  y4uyeOHBIC  JCHCTBUS,  PETYJIATUBHBIC
YHHUBEpCaJIbHbIC yUeOHbBIE TCHCTBUS.

Ilo3naBaTejibHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Ba3oBble Jiornueckue 1eicTBHA:
e BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC TMPHU3HAKH OOBEKTOB
(s1BIICHMIA);



yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIMKI, OCHOBAHUS JIJIs
0000111eHNs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTHBOPEYHS B paCCMaTPUBAEMbIX (haKTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SBIICHUSIM;
BBISIBIISITh TTPUYUHHO-CJIC/ICTBEHHBIE CBSI3M TMPU H3YyUYCHUH (DUIUYECKUX
SIBJICHWIA W TIPOIIECCOB, JIeJaTh BHIBOJBI C MCIOJB30BAaHUEM JCTYKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIOUCHHH, BBIIBUTATh THIIOTE3bl O B3aWMOCBS3IX
(bU3UYECKUX BEJINYUH;

CaMOCTOSTENIbHO BBIOMpaTh Croco0 pemieHus ydeOHol (Qusnyeckomn
3amaun (CpaBHEHHWE HECKOJIBKMX BAapHWAHTOB PEIICHUS, BBIOOp HambOojee
MOIXO/ISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHCB).

ba3oBble ucciienoBarejibCkue AeCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KAK UCCIEA0BATEIbCKUN NHCTPYMEHT MTO3HAHMS,
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABJIICHHOMY IUJIaHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJbIIOe HucciaefoBaHUEe (U3HUUYECKOTO
SIBJICHUS;

OlIEHMBAaTh HA NPUMEHUMOCTh M  JIOCTOBEPHOCTh HH(OpMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIICIOBAHUS UJIU IKCIIEPUMEHTA;

CaMOCTOSTEIIEHO (POPMYTHPOBATH 0OOOIICHNS W BBIBOBI IO pe3yjIbTaTaM
MPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXXHOE  JalibHEWIee pa3BUTHE  (DUINUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MIPEANOJIOKEHUS 00 UX Pa3BUTHUU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora ¢ unopmaunmeii:

IPUMEHATH Pa3IUYHbIE METObl, NHCTPYMEHTBI U 3alPOCHI IPH IOUCKE U
otOope MHGpOPMAIMK WM AAHHBIX C YYETOM MPEJIOKEHHON ydeOHOU
dbuznyeckoii 3a1a4u;

aHAJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH WHPOPMALIUIO
Pa3IMYHBIX BUJOB U (DOPM TpEICTaBICHHS;

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTHUMAIBbHYIO (QOpMYy IpEICTaBICHUS
uHbOpMAIlMM W WUIIOCTPUPOBATh peIIaeMble 3aJadll  HECIOKHBIMH
CXeMaMH, AuarpaMMaMu, HHOU TpadUKol U 1X KOMOMHAIIUSAMH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBl/ISI:

B X0Jie OOCYXJEHUsI y4eOHOro maTepuaia, pe3yJbTaToB Ja00paTOPHBIX
paboT ¥ IPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOW TEMBI U
BBICKA3bIBaTh HJCH, HAICIICHHBIE HAa PEIICHHWE 33aJa4d W TOAJACpKAHUE
0J1aroKenaTeabHOCTH OOIIEHHUS,

COIIOCTABIIATh CBOU CYXKICHHUS C CYXISHUSIMH JIPYTHUX YYaCTHUKOB
Jyajora, 0OHapYKMBATh Pa3IMUUE U CXOCTBO MO3UIIH;



BBbIpaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
myOIMYHO TPEICTABISTh PE3YIbTAaThl BHIOJHEHHOTO (PH3UYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

NOHMMAaThb ¥ HCHOJB30BaTh  MPEUMYIIECTBA  KOMAHAHOH |
UHAMBUAYAJIbHOM pabOThl MpU PEIIEHUHM KOHKPETHOM (U3HYECKOM
po0JIEMBI;

NPUHUMATh L€ COBMECTHOW JI€ATEIbHOCTH, OPraHU30BbIBATH JECUCTBUSA
no e€ JMOCTIKEHHUIO: paclpefensaTh poiH, OOCYXKIaTh MPOIECCH H
pe3yNbTaThl COBMECTHOU pabOTHI, 0000IIaTh MHEHHUST HECKOJIBKHUX JTFO/ICH;
BBITNIOJIHATH CBOIO 4acTh pabOThl, 1OCTUrasi KaYeCTBEHHOI'O pe3yjbTara Io
CBOEMY HANpaBJICHUIO U KOOPAWHUPYS CBOM JEHCTBUS C JPYTMMHU
YJIeHaMU KOMAaH/Ibl;

OIICHMBATh KAa4E€CTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranmsanmus:

BBISIBIISITH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYaIHUsIX, TPEOYIOMUX
JUTSL perieHus: pU3NUecKrX 3HAHUI;

OpPUEHTHUPOBATHCA B  PA3IUYHBIX TOJXO0JIaX TMPUHSITHS  pEUICHUHN
(MHIUBUAYaJIbHOE, TPHUHATHE pEUICHUS B TPYIe, MPUHITHE PEIICHUM
TPYIIO);

CaMOCTOSITEIIbHO COCTABJIAThH aJITOPUTM pEIICHUS (GU3NUECKOMN 3a/1auu UITn
IJlaHa KCCIEAOBaHUS C YYETOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh IIpeIlaracMbie BAPUAHTHI PEIICHU;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

CﬂMOKOHTpOJ’Ib, MOIUOHAJIbLHBIN MHTEJJIEKT:

J1aBaTh A/ICKBATHYIO OLIEHKY CUTYallUH U IIpeUIaraTh IUIaH €€ U3MEHEHUS,
OOBSICHAT, TPUYUHBI  JOCTIDKEHUS  (HENOCTIDKEHHUS)  pPEe3yJIbTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTH (B TOM YHUCIE B XOJ BBIIOJIHEHUS
(U3MYECKOr0 UCCIENOBAHMS WM [POEKTAa) HA OCHOBE HOBBIX
00CTOSITENNLCTB, W3MEHHUBIIUXCS CHUTYyal[il, YCTAaHOBIIEHHBIX OIIHUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSAM,

CTaBUTh ce0s Ha MECTO JIPYroro yejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha Hay4YHYIO TEMY, IIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro;
NPU3HABATh CBOE NMPAaBO Ha OIIMOKY MpU pelIeHUU (PU3NYECKUX 3a/1ay WU
B YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO APYTrOTO.



IHPEAMETHBIE PE3YJIbTATBI

K xonIty oOyuenust B 7 Kjiacce rnpeMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIONB30BaTh  TMOHATHS:  (PU3MYECKHME W XUMHUYECKHE  SIBICHHUS,
HAOJII0JIEeHUE, HKCIEPUMEHT, MOJENb, TUIOTE3a, €IUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperarHbleé COCTOSIHUS BellecTBa (TBEpHOE,
KHUAKOE, Ta3000pa3HOe), MEXaHWYECKOE JBIDKEHHE (paBHOMEpPHOE,
HEPaBHOMEPHOE, MPSMOIIMHEHHOE), TPAEKTOPHS, PABHOJCHCTBYIOIIAS CHUJIa,
neopmanus (ympyras, IlacTUYECKasi), HEBECOMOCTh, COOOIIAONIUECS
COCY/Ibl;

pasnuuath sBIeHUS (Iuddy3us, TEIIOBOE IBUKEHHE YACTHI] BEILECTBA,
paBHOMEpPHOE  JIBIDKEHUE, HEPaBHOMEPHOE  JIBWXKEHUE, HMHepLus,
B3aUMOJICMCTBUE TE€JI, PABHOBECUE TBEPHABIX TEN C 3aKPEIUIEHHOW OCHIO
BpallleHus, Tiepeada JaBiIeHUs TBEPABIMU TeJIaMU, JKUIKOCTSIMU U Ta3aMH,
atMoc(epHOe [aBleHHUE, TUIAaBaHWE TeJ, MPEBPAIICHUS MEXaHUYECKOU
SHEPruM) MO ONMUCAHUIO UX XapaKTEPHBIX CBOICTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBJICHUE;

pacrmo3HaBaTh TPOSBICHHE HM3YyUYEHHBIX (PU3UYECKUX SIBICHUU B
OKpY)XaloIllleM MHpE, B TOM UHCIe (PUINYECKUE SIBICHHUS B TMPHUPOJE:
OpUMEPBl ABMXKEHUS C PA3IUYHBIMU CKOPOCTSMHU B KUBOM M HEXHUBOU
Opupojie, ACUCTBUE CUJIbl TPEHUs B MPHUPOJE U TEXHHUKE, BIHSIHUE
aTMoc(epHOro JIaBJICHUs Ha >KMBOW OpraHU3M, IUIaBaHHUE pbIO, pblyaru B
TEJIe YeJIOBEeKa, MPH STOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (DU3UUECKUX SIBJICHMIA;
ONKCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (U3UUYECKUE SBICHUS, UCIIONIb3YS
¢uznyeckue BeIMUnHbI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMS, MyTh,
CKOPOCTb, CPEIHSsI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tea,
cuja  TpeHus, JaBleHue  (TBEPAOro  Teja, JKUJIKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHUJIAa, MEXaHWYecKas padoTa, MOIIHOCTbH, IJICYO CHIIBI,
MOMEHT CWJIbl, KO3(DQUIMEHT TNOJE3HOro JAECUCTBUS MEXaHU3MOB,
KUHETHYECKass W MOTEHIMalIlbHAs 3HEPrus), MpU ONHCAHUM MPAaBUIBHO
TPaKTOBaTb  (PU3WYECKUH  CMBICT  HUCHOJB3YEMBIX  BEIUYMH, UX
0003HAaYCHUS W €IUHUIBI (U3MYECKUX BEIUYHMH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIINE JAaHHYI0 (PU3UYECKYIO BEITMYHMHY C JPYTMMH BEIUMYHUHAMH,
CTPOUTH rpaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKkTepu30BaTh CBOICTBa Tes, (PU3NYECKUE SBJICHUS U IPOIECCHI,
UCIIOIB3Ys MpaBUia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3axkoH Apxumesa, mpaBUio paBHOBecHs phiyara (61oka),



«30JI0TO€ IMPaBWIO» MEXaHUKH, 3aKOH COXPAaHEHMS MEXaHUYECKOU
SHEPruM, NpPU H3TOM [aBaThb CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA M
3aIUCHIBATh €70 MATEMATHYECKOE BBIPAKEHNUE;

OOBSCHATH (PU3UUECKHE SBICHHUS, TIPOIECCHl M CBOMCTBA TEIl, B TOM YHCTIE
U B KOHTEKCTE CHUTyalUd IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUUYUHHO-CIICCTBEHHBIE CBSI3U, CTPOUTHh OObICHEHHE U3 1-2
JOTHYECKHX ILIAaroB ¢ OMOpPoil Ha 1—2 M3y4eHHBIX CBOMCTBA (hU3MUECKUX
SIBJICHUH, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

peuatb pacuy€THhle 3amadud B 1—2 JEWCTBHS, HCIOIB3YS 3aKOHBI H
dbopMy1bl, CBsI3bIBatolIME (PU3MUECKHE BEIMUYMHBI: HAa OCHOBE aHaln3a
YCIJIOBUS 33/1a4 3aIIUCBIBATh KPATKOE yCJIOBUE, MOACTABIATh (PU3NUECKHUE
BEJIMYMHBI B (OPMYJBl U MPOBOAUTH PAaCUYETHl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE I PELICHUs 3a/1a4, OLIEHUBATh PEAIMCTUYHOCTD
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL

pacno3HaBaTh NOPOOJIEMBI, KOTOPbIE MOXHO PpELIIUTh MpPU [OMOIIH
(u3NYECKUX METO/0B, B OIMCAHUH MCCIIE0BAaHUs BbIICIATH IPOBEPSIEMOE
OpeanoyiokeHne  (TMHoTe3y),  pa3nuyaTh U UHTEPIPETHPOBAThH
NOJIYYEHHBIA pe3yJbTaT, HAaXOAWTh OIIMOKHM B XOAE ONbITA, JEJIaTh
BBIBO/JIBI I10 €T0 PE3yJIbTaTaM;

IPOBOAUTH OMBITBI 1O HAOMIOACHUIO (PU3WYECKUX SBICHHUM WM
duznyeckux CBOMCTB Tell: (dbopMynupoBaTh IIpOBEPsIEMbIE
IPEIOJI0KEHNS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000py10BaHUS,
3aIllMChIBaTh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL,

BBITIOJIHATD MPSMBIE W3MEPEHUS PACCTOSIHUSA, BPEMEHHU, MACChl TeEIa,
o0bémMa, CHIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aHAIOTOBBIX H
nupOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB € YUETOM
3a/IaHHON a0COJIFOTHON MOTPENTHOCTH U3MEPEHUI;

IPOBOJIUTH MCCIEAOBAHNE 3aBUCUMOCTH OAHON (PU3NUECKON BETMYHHBI OT
JIPYrol € HCHOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH IYTH
PaBHOMEPHO JABIKYLIErOCs Tejla OT BPEMEHU JBWXKEHHUs Tella, CHUIIbI
TPEHUS CKOJIBKEHHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUJIOIIAINA CONPUKOCHOBEHHUSI TN, CUJIBI
YOPYTOCTH OT YJUIMHEHHS! MPYXKUHBI, BBITAJIKHABAOMIEH CHIIBI OT 00BbEMa
IIOIPYKEHHOM YaCTU Teja U OT IUIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJa, OT MIyOUHBI, HA KOTOPYIO MOIPYKEHO TEJO, YCIOBUMA
IUIaBaHUs TEJl, YCJIOBUW pPAaBHOBECHs pblyara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBAaHUSA, COOUpaTh YCTAHOBKY W
BBITIOJHATh M3MEPEHUs, CIeays TMPEeAIOKEHHOMY IUIaHy, (DUKCHpPOBATh
pe3yNbTaThl MOJYYEHHONM 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BHUJE



MPEAJIOKEHHBIX TaOMUIl U TpaUKOB, JENaTh BBIBOJBI MO pe3yibTaTam
UCCJIC/IOBAHUS;

MIPOBOJIUTh KOCBEHHBIE H3MEpPCHUS (DU3NYECKUX BEIMYHH (TIJIOTHOCTH
BEI[ECTBA JKUJKOCTH M TBEPAOrO TeNa, CHJIAa TPEHUS CKOJbKCHUS,
JABJICHUE  BO3/JyXa, BbITAJIKUBAIOIIAs  CWJA, JICWCTBYIOIIAs  Ha
NOTPY’KEHHOE B JKUJKOCTH TeNo, KOI(DPPUIMEHT TMOJIE3HOTO JEeUCTBUS
MPOCTBIX MEXaHW3MOB), CIIEAys TPEIJIOKCHHOW WHCTPYKIUU: TIPH
BBITIOJITHCHUH HW3MEPEHHH COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAUCHHE UCKOMOU BEJIMYMHBI,

coOJIr0/1aTh MpaBuUiia TEXHUKHU 0€30MaCHOCTH MPHU padboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETp, JIMHAMOMETpP, COOOIIAIONIMECS COCYIbl, OapoMeTp,
phIvar, MOABMKHBIN M HETIOABIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEePU30BaTh MPHUHIUIBI  JEUCTBHSI HM3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa HMX ONMUcaHus (B TOM 4YHCIE:
MOJIIUITHUKY, YCTPOMCTBO BOJOMPOBOJA, THUIAPABIMYECKHN Ipecc,
MaHOMETP, BBICOTOMED, MOPITHEBON HACOC, APEOMETP), UCTIONIb3YsI 3HAHUS
0 CBOMCTBaxX (PM3MUECKHUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOANTh  TNpPUMEpPHl  (HAXOIWTh  WH(OpPMAIMIO O  TIPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MYECKUX 3HAHUM B TOBCEIHEBHOMN
KU3HU JIJIs1 obecrieueHust 0€30MacHOCTH MpU oOpalieHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbSI W COONIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJCHUS B OKPY’KAIOIICH CpeIe;

OCYIIECTBIATh OTOOp HCTOYHMKOB wHpopManmu B MHTEpHETE B
COOTBETCTBHUH C 33JIaHHBIM IMOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIIUXCS
3HAHUM U MyTEM CpaBHEHUS PA3NIMYHBIX HCTOYHUKOB BBIICISATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS MPOTUBOPECUYMBONM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BAaTh MPHU BBITIOJHEHUHM yU4E€OHBIX 3aJaHUN HAyYHO-MOMYJISPHYIO
JUTEPATypy (PU3MUECKOrOo  COJEpKaHUs, CIPaBOYHbIE MaTepUabl,
pecypcebl cetu HTepHET, BiaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAITUN U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC KpaTKHWE MUCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHUKOB MH(MOpMAIUU (PU3NYECKOTO COJCPKAHUS, B TOM
yuciie MyOJIMYHO JIeNaTh KPaTKuE COOOIIEHUS O pe3ysibTaTax MPOEKTOB
WM y4eOHBIX HCCIEJOBAaHWUN, TPH 3TOM TPAMOTHO HCIIOJIb30BATh



U3YYEHHbI TOHATUHHBIN anmapaT Kypca (U3HMKH, COINPOBOXKAATH
BBICTYIICHUE IIPE3CHTALlUEH;

IpPU BBIMOJIHEHUU YYEOHBIX MPOEKTOB M HCCIEIOBAHUN pacHpeneisiTh
00s13aHHOCTH B TpYIIE€ B COOTBETCTBUU C IOCTaBJICHHBIMHU 3a/ayami,
CIEIWTHh 32 BBIOJIHEHUEM IUJJaHA JCHCTBUM, aJ€KBaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJ B  JIEATENbHOCTh  TIPYIIBL,  BBICTpaUBaTh
KOMMYHUKATUBHOE B3aWMOJIEHCTBUE, YUUTHIBAsE MHEHHE OKPYKAIOIIHX.

K xoH1y 0OyueHus B 8 kJiacce npeMeTHbIE pe3ybTaThl HA 0A30BOM ypOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0yUAIOIIUXCS YMEHHIA:

HCIIOJIb30BaTh MOHATHS: MAacCa U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKCHUE
aTOMOB U MOJICKYJI, arpEeraTHbIC COCTOSIHUS BEIIECTBA, KPUCTAJUIMUYECKHUE U
amop(HBIC Te7a, HACBHIIIEHHBIM ¥ HEHACBHIMICHHBIH Tap, BIIAXKHOCTH
BO31yXa, TEMIIEpATypa, BHYTPEHHSAS DJHEPrusi, TEIUIOBOM [IBUTATEIIb,
AJIEMEHTAPHBINA JICKTPUYECKHUMN 3apsil, SIIEKTPUYECKOE I0JI€, TPOBOJIHUKHU
Y IUBJIEKTPUKU, IIOCTOSIHHBIN SJICKTPUYECKUN TOK, MATHUTHOE TOJIE;
paznuuarh SBJCHUS (TEIJIOBOE pACIIMPEHUE W CKaThe, TeIulonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBAHUE, KANWJUISIPHBIE SIBJICHUSA, UCIAPCHHUE,
KOHJICHCAITUs, TUTaBJICHUE, KpUCTAIM3amus (OTBEpJCBaHUE), KUIICHHE,
Terionepeaaya (TETIOMPOBOHOCTD, KOHBEKIIHS, H3JIyYeHHUeE),
BJIEKTPU3alMs TEJ, B3aUMOACHCTBUE 3apsAJ0B, JCUCTBUS JICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICICTBUE MAarHUTOB, JCHUCTBUE
MarHMTHOTO MOJIsl HA TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WHTYKIIHS)
[0 OIMCAaHUI0 HX XapPaKTEPHbBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (hU3UUYECKOE SIBJICHHUE;

pacmo3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHHHA B
OKpY)KaloIleM MHpEe, B TOM 4HCIIe (Pu3ndeckue SBICHUS B TPHUPOJE:
MTIOBEPXHOCTHOE HATXKEHUE W KANWULSIPHBIC SIBJICHUS B MPUPOJE,
KpUCTa/UIbl B Tpupoje, wuziaydeHue CojHIa, 3aMep3aHUE BOJOEMOB,
MoOpckue Opu3bl, 00pa3oBaHHEe POCHI, TYMaHa, HHES, CHETa, JICKTPUUICCKHEC
sIBJICHUS B aTMocdepe, DJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emuu, Jpedd MoJrOCOB, POJb MArHUTHOTO TOJISI JJISI JKM3HU Ha
3emiie, OJSIPHOE CUSHUE, IPU 3TOM MEPEBOJNUTH MPAKTUYECKYIO 33/1a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIC CBOWMCTBA (MIPU3HAKU) (PU3MUECKUX
SIBIICHUI;

OTIMCHIBATh M3YYCHHBIC CBOMCTBA TEN M (DM3MYECKUE SBIICHUS, UCITONB3YS
dbu3nyeckre BeIWYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPIusi, KOJIUYECTBO
TEIJIOTHI, yJEIbHAsA TEIUIOEMKOCTh BEIIECTBA, VyACIbHAs TEIJIOTa
IJIaBJICHUsI, yJelbHAs TeIUIoTa IMapooOpa3oBaHMs, yACIbHAs TEIUIOTa
CrOpaHMs TOIUIMBA, KOA(MOUIIMEHT TOJE3HOTO JIEHCTBUS TEIUIOBOM



MAIllMHbI, OTHOCUTEIbHAs BIAXHOCTb BO3JyXa, JJIEKTPUYECKUHN 3apsif,
CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHHE, CONPOTUBICHHUE IPOBOIHUKA,
yAETbHOE  COMpPOTHBICHHWE  BemiecTBa, paboTa W MOIIHOCTH
JJIEKTPUYECKOTO  TOKa), TMpU ONUCAHUM MPABUIBHO TPAKTOBATh
(Gu3NYECKUN CMBICI HCIIOJIb3YEMbIX BEJIIMYMH, OOO03HAUYEHUS U €IUHULIBI
(U3MYECKUX BEIMYHMH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOUIME JAHHYIO
(U3MYECKYI0 BEJIWYMHY C JAPYTMMHU BEJIMYMHAMH, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3NYECKUE SBICHUS M TPOIECCHI,
WCIIOJNb3Ys OCHOBHBIE IOJIOKEHUS MOJEKYISAPHO-KHHETUUYECKOM TEOPUH
CTPOCHHS BEIIECTBA, MPUHILIMII CYyNEepPIO3UIUHN MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma Ui yyacTKa LIeTH, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA W 3alHCHIBATh €r0 MaTeMaTHYECKOe
BBIPa)KCHHUE;

OOBSCHATh (U3MUYECKHE TPOIECChl U CBOMCTBA Tell, B TOM YHCJIE U B
KOHTEKCTE CHUTyalluil IPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHUYECKUX
IIaroB C OMOpod Ha 1—2 W3yYEeHHBIX CBOWCTBA (DU3MYECKHX SIBICHUM,
(U3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THbIE 3amadyd B 2-3 JEHCTBHS, MCIOJb3Yys 3aKOHBl U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMUYMHBI: Ha OCHOBE aHalu3a
YCHOBUSL 3a/1a4yd 3alMCBHIBATh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX ISl pelIeHWs 3a7add, BBIOMpaTh 3aKOHBI W (OPMYIIBI,
HEOOXOauMbIe sl €€ pelleHHs, MPOBOAWTH pacuéThl U CPABHHUBATH
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUUHBI C U3BECTHBIMU JIAHHBIMU;
pacrno3HaBaTh MpPOOJEMBbI, KOTOpPhIE MOXKHO PELIUTh MpPU [OMOIIU
($U3NYECKUX METO/OB, HCHOJNb3Yysl ONUCAHUE HCCIEIOBAaHUS, BBIICIATH
IIPOBEPSAEMOE  MPEAIOJIOKEHUE, OLEHUBATh IPABUJIBHOCTh IOPSAKA
IIPOBEJCHUS UCCIIEN0BaHUs, J€1aTh BBIBOIBI;

IPOBOJANTH OMBITHI TO HAOMIOACHUIO (PU3UYECKUX SBICHHUN WM
(¢u3nyeCKUX CBOWCTB TN (KalWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT €ro o0bémMa, TeMIepaTypbl, CKOPOCTH MPOLIEcca OCTHIBAHUS U
HarpeBaHusi TMPU M3IYUYCHUH OT LIBETa H3Iydaromied (IOrJIouaroleil)
ITOBEPXHOCTH, CKOPOCTh MCIIAPEHUS BOJABI OT TEMIIEPATypPbl KUIKOCTH U
IUIOIIAAA €€ IIOBEPXHOCTH, DJJEKTpHU3allMs Tel U  B3aUMOACHCTBUE
IEKTPUYECKUX  3aps0B, B3aUMOJEUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BHU3YyaJM3allMsl MAarHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JEUCTBUSA
MAarHATHOTO TOJS Ha IPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMAarHuTa,



CBOICTBa D3JIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMYJIMpPOBATH
IpOBEpsiEMbIE MPEANIONOKEHHS], COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/I0BaHus, ONKUCHIBATH XOJI OTBITA H (POPMYITHPOBATH BHIBOJIBL;
BBITIOJHATh ~ NPSIMBIE  WM3MEPEHUS  TEMIEpaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3[yXa, CHJBl TOKAa, HAMPsDKEHHUS C HCIOJIb30BAHHEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEIMYMH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 3aJaHHON aOCOIOTHOM MOIPEUIHOCTH;
IPOBOJNUTDH UCCIIETOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYUHBI OT
Ipyrod C  UCHOJB30BAHHUEM TPAMBIX HM3MEPEHUU  (3aBUCHMOCTD
COTPOTUBIICHUSI TPOBOJHUKA OT €r0 JUIMHBI, IJIOMAAN MOMEPEYHOro
CEUEHHUS U YIEJIBHOTO COMPOTHUBIICHNUS BEILIECTBA MPOBOJHUKA, CHUIIBI TOKA,
UAYLIEr0 4epe3 MpPOBOAHMK, OT HANpsDKEHUsS Ha  IPOBOJHMKE,
UCCIIEJOBAaHUE  TIOCJIEIOBATEIbHOTO U  NAapajuIeIbHOTO  COEAMHEHUN
POBOJHMKOB): ITUIAHUPOBATh HCCIIEOBaHUE, COOMPATh YCTAaHOBKY H
BBITIOJHATh M3MEPEHUS, CIeIys MPEeANoKeHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BUAE TaOMul U TpaduKoB,
JIeJ1aTh BBIBOJIBI 10 pE3yJIbTaTaM UCCIICOBAHMUS;

POBOJNTH KOCBEHHBIE HW3MEpPEHUS (PU3NYCCKUX BENUYHMH (yIeIbHAS
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTHUBIECHUE MPOBOAHHKA, paboTa U
MOIIIHOCTh JJIEKTPUYECKOT0 TOKAa): IJIAHUPOBATh WM3MEpPEHHUs, coOUpaTh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEAys MPEJIOKEHHON MHCTPYKLIMH, U
BBIUUCIISATh 3HAUEHNUE BEJIUYMHBI,

coOroAaTh mpaBuia TEXHUKK 0€30MacHOCTH MpU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUNBI JACUCTBHS HW3YYCHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX omnucaHus (B TOM YHCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, HapoBas TypOuHa, aMIEpMETp,
BOJIBTMETp, CUETUYMK 3JIEKTPUUYECKON HHEPruM, 3JIEKTPOOCBETUTEIIbHBIC
npuOOpkI, HarpeBaTeIbHbIC ANEKTPONPUOOPHI (TPUMEPHI), HIEKTPUIECCKUE
PEIOXPAHUTEIH, DJIEKTPOMArHUT, SJIEKTPOABUTATEIbh TOCTOSTHHOTO TOKA),
UCIOJIb3Ysl 3HAHMUSI O CBOMCTBAaX (DU3MUECKHUX SBJICHUH U HEOOXOAUMBIE
¢uznyecKkre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHWE YCTPOWCTBA M H3MEPUTEIHHBIC
npuOoOpbl 1O CXeMaM HM CXEMAaTHUYHBIM PUCYHKaM  (KHIKOCTHBIH
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUTaTEIb BHYTPEHHETO
CrOpaHus, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUUYECKUX
IENeil C TMOCIeI0BaTENbHBIM U MapaIJICIbHBIM COCTMHEHNUEM DJIEMEHTOB,
paznuyas ycIoBHbIE 0003HAUCHHS SJIEMEHTOB JJIEKTPUUIECKHUX IIETIeH;



OPUBOJUTH  NpUMEPbl  (HAXOAUTh  HMH(OpPMALMIO O  MpPUMEpPAX)
MPAaKTHYECKOTO HCIMOIB30BaHUs (DU3MYECKHX 3HAHWNA B TOBCETHEBHOM
KU3HU 1 oOecrieueHns: 0€30MacHOCTH MPHU OOpallleHUuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3/10pOBbS U COOJIOACHUS
HOPM 3KOJIOTHUYECKOT0 IIOBEJCHUS B OKPYKAIOLLEH Cpele;

OCYHIECTBIISATh TOWCK HWHpoOpManuu (U3MYECKOTO COJEp)KaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIMIMXCA 3HAHUHA M MYyTEM CpPaBHEHMS
JIOTIONIHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH HHGOPMAIUIO, KOTOpPAs
SBIISIETCS. IPOTUBOPEUUBON MIIM MOKET OBITh HETOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBIMOJIHEHUH Y4YEOHBIX 3a/laHUi Hay4HO-TIOMYJISIPHYIO
JAUTEepaTypy (QU3MYECKOTOo COACpXKaHHs, CIPAaBOYHbIE MaTEepHabI,
pecypcbl cetu HTEpHET, BiaieTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3laBaTb COOCTBEHHBIE NUCBMEHHBIE M KpaTKUE YCTHBIE COOOIIEHUS,
0000mmasi wHOpPMAIMI0O W3 HECKOJbKHX WMCTOYHHUKOB (DU3UIECKOTO
colepkaHus, B TOM 4YHCI€ NyOJUYHO TMPEACTABIATh pPE3YJIbTAThI
IIPOEKTHOM WJIM MCCIIEOBATENBCKON NESITEIBHOCTH, PU 3TOM I'PAMOTHO
UCIOJb30BaTh M3YYEHHbI TMOHATUMHBIA ammapar Kypca (U3HKH,
COIIPOBOKJIATh BBICTYIUICHUE IIPE3CHTALIUEN;

IpU BBITIOJHEHUU YYEOHBIX MPOEKTOB U HCCIEIOBAaHUN (PU3NUECKUX
IPOLECCOB paclpeiessaTh OOS3aHHOCTH B TIpPYyNIE€ B COOTBETCTBUHU C
IIOCTABJICHHBIMH 3a/1a4aMH, CJIECAWTH 3a BBINOJHEHUEM ILJIaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIH BKJIAJ B
NEeATENbHOCTh IPYIIbI, BHICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
IPOSIBJISISI TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K koHniy oOyueHus B 9 kijiacce npeIMeTHbIE pe3yJbTaThl Ha 0230BOM YPOBHE
JOJDKHBI OTpakaTh COPMUPOBAHHOCTH Y O0YUAIOLITUXCS YMEHHIA:

UCIIOJB30BaTh TMOHSTHUS: CHUCTeMa OTCY€Ta, MaTepualibHasi TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXaHWYECKOTO ABMKEHUS, nedopmartus
(ympyrasi, TjgacTU4yeckasi), TPEHUE, LEHTPOCTPEMUTEIHLHOE YCKOPEHUE,
HEBECOMOCTh M TEPErpy3Kd, LEHTP TIKECTH, aOCOIMIOTHO TBEPIOE TEIIO,
HEHTP TSDKECTH TBEPIIOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUsI U
BOJIHBI, 3BYK, HH(pa3ByK M yJIbTPa3BYK, JJICKTPOMArHUTHBIE BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIBHO30PKOCTD,
CIIEKTPhl UCITYCKAHUS W MOIJIOLIECHUS, anb(da, OeTa- U raMMa-u3IydeHus,
W30TOIIbI, SIIEPHAsl SHEPTETHKA;

paznuyaTh SBJICHUS (paBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIMHEIHOE
JBI)KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE [IBH)KEHUE, CBOOOHOE
naJIeHUEe TeJl, PABHOMEPHOE JBUKEHHUE IO OKPYKHOCTH, B3aUMO/ICHCTBUE



TEJ, PEaKTUBHOE ABW)XECHME, KOJeOaTelnbHOE IBMKEHHE (3aTyXarolue U
BBIHY’KJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE ABMUKEHUE, OTPAKEHUE
3BYKa, NPSIMOJIMHENHOE PAaCIpPOCTPAHEHHUE, OTPAKECHHE W NPEIIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3IokKEeHHE OEJI0ro CBETa B
CIEKTp M CJIOXXEHHME CIEKTPaJbHBIX I[BETOB, JHCIEPCUS CBETA,
€CTECTBEHHAsA PAANOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOrO CIEKTPA
U3ITyYEHHsI) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3WYECKUX SBICHHA B
OKpyXaromeM Mupe (B ToM 4Yucie (U3MYECKUEe SBJICHHUS B TMPHUPOE:
IPWINBBI U OTJIMBBI, JBHKEHUE IUTaHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JBIKEHUE JKHUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB >KMBOTHBIMH,
36eMIIETPSICEHHUE, CEHCMUYECKHE BOJHBI, LyHAaMH, 3XO0, IBETa Tell,
ONTUYECKHUE SBJIEHUS B MPUPOJIE, OMOJOTMYECKOE AEHCTBUE BHIIUMOIO,
yIBTPa(HOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHH, ©CTeCTBEHHBIN
pPaAMOaKTUBHBIN (POH, KOCMHUYECKHE JIyud, DPaJUOAKTUBHOE H3IIyUYEHUE
IPUPOAHBIX MHMHEPAIOB, JEHWCTBHE pPAJAMOAKTHBHBIX M3JIy4YEHHH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOJAUTH MPAKTHUUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBONCTBA (MPU3HAKH) (U3HMUECKUX
SIBIICHUI;

ONUCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (U3NYECKUE SIBJICHUS, UCIIOJIb3YS
¢uznyeckue BENUYMHBI (CpeOHSss MU MTHOBEHHas CKOpPOCTh Teja IpU
HEPAaBHOMEPHOM JBHKCHUH, YCKOPEHHE, IEPEMEIICHUE, ITyTh, YIJIOBas
CKOpPOCTb, CHWJIA TPEHHS, CHJIAa YNPYIOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOAHOIO TMaJeHUs, BEC TeJa, HMIYJIbC Tela, HMIYJIbC CHIIBI,
MEeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHLHUANbHAs SHEPrusi Teja,
MOAHATOTIO HAJ MOBEPXHOCTBIO 3€MJIM, NMOTCHIMAIbHAS JHEPrUs CHKATOU
NPY>KUHBI, KHHETHYECKas SHEprus, IOJIHAs MEXaHWYecKas >SHeprus,
NEPUOJ U YacTOTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTeb MPEIOMIICHUSI CPEAbl), IPU ONMUCAHUU
IPAaBWIBHO TPAaKTOBAaTh (DPU3MUECKUH CMBICH HCIOJIb3YEMBIX BEJIWYUH,
0003HAYCHHUSI W €IWHUIBI (U3MUYECKUX BEIUYHH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO0 BETUYHMHY C JPYTHMMH BEIMYHMHAMU,
CTPOUTH rpaQUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKTEpU30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBICHUS U IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs JHEPIrHH, 3aKOH BCEMUPHOIO TATOTEHUS,
OPUHIUI CYNEPIO3UIMU CWI, NPUHLUII OTHOCHUTENIbHOCTH [ anmnes,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHHs UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPETIOMIICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsI0BOT0 U MACCOBOIO YHCEI



OpU SACPHBIX PEAKIUSAX, IPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMATHUECKOE BBIPAKECHUE;

OOBSCHATh (U3MYECKHE TPOIECCHl W CBOMCTBA TEN, B TOM YHUCIEC U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2—3 U3YYEHHBIX CBOWCTBAa (DU3MUECKHUX SIBJICHUI,
(U3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiath pacu€THhle 3adaud (OMMparoIIMecs Ha cucTtemMy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (YOPMYJIbI, CBSI3bIBAIOLINE (PU3NUYECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJaud 3allMChIBaTh KpPATKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WM M30BITOYHBIC JaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE TSl PEIICHUs, MPOBOIUTH PACUETHI U
OLICHMBATh  PEAIUCTUYHOCTh IOJIyYEHHOTO 3Ha4eHHs (U3NYECKOU
BEJINYHHBIL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TPHU [TOMOIIU
($uU3MYECKUX METOMOB, HCIONB3Yysl OMUCAHHE HWCCIECIOBAHUS, BBIJICIATDH
IpoBEpsEMOe TPEIIONOKEHNE, OICHUBATh MPABWIBHOCTh IOPSIKA
IOPOBEJCHUS  HMCCIEOBAHMS, Je€laTh  BBIBOABI, HHTEPIPETUPOBATDH
pe3yJIbTaThl HAOIIOIEHUH U OIBITOB;

IPOBOAUTH OMBITHI TIO0 HAOMIOACHUIO (PU3WYECKUX SBICHUN WM
(u3MYEecCKUX CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HproToHa, 3akoHa
COXpAHEHHs SHEPruH, 3aBUCUMOCTb IEpHOJa KOJIEOaHUM MpPY>KUHHOTO
MasiTHUKa OT MAacChl Ipy3a M XKECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHEHHOE PACIPOCTPAHEHHUE CBETA,
pasnokeHue OeNoro cBeTa B CIEKTP, M3yYeHUE CBOMCTB M300pakeHHUs B
IUIOCKOM 3€pKajie W CBOMCTB H300pa)K€HHs MpeaAMeTa B cOoOMparomieit
JWH3€, HAOJMIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYECHUS):
CaMOCTOSITENIBHO  COOMpaTh YCTAaHOBKY W3 HM30BITOYHOrO Habopa
0o0Opy/lOBaHUs, OINUCBIBaTb XOJ] ONBITa M  €ro  pe3yibTaThl,
GbopMyIIHpOBaThH BHIBO/IHI,

POBOANUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaessis
CpelHee 3HayeHHEe U3MepsieMOM BeIMYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparoimield JIMH3bI), OOOCHOBBIBaTH BBIOOP croco0a H3MEpPEHUs
(M3MEepUTENBHOTO MPUOOpPa);

NPOBOANTH HCCIEAOBAHMUE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHH C
UCTIOJb30BAaHUEM TPAMBIX HW3MEPEHUH (3aBUCUMOCTH MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HayalbHOM CKOPOCTH, INEpHoia
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKAa OT JJUHBl HUTH, 3aBUCHUMOCTH
yria OTpaKeHHsI CBETa OT yIJia MaJCHUSA M yria IMPeIoMIICHUs OT yria



NajieHus): IUIAHUPOBATh HCCIEOBAHUE, CAMOCTOSITENILHO CcOoOUpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl MOMYYEHHOW 3aBHCHUMOCTH
(GU3NYEeCKUX BEIWYMH B BUAC TaOJIUI] U TpadUKOB, JeJIaTh BBIBOJBI 10
pe3yabTaTaM HCCIeI0OBaHUS;

NPOBOJUTh KOCBEHHBIE H3MEpPEHHS (U3MYCCKUX BEIWYHMH (CPEIHSS
CKOpPOCTh M YCKOpEHHE Tejla IpH pPaBHOYCKOPEHHOM JIBUYKEHUH,
YCKOpEHHE CBOOOJHOIO MaJieHUs, *KECTKOCTb NPYKHUHBI, KOAIP(PUIUEHT
TPEHUSI CKOJBKEHHUS, MEXaHH4yeckass padoTa M MOIIHOCTh, YacToTa H
nepuoa KojeOaHWH MaTeMaTUYecKOr0 W TPYKHHHOTO MAasiTHUKOB,
ONTHYECKas Cuia coOWparomie JHH3BL, PAJAUOAKTUBHBIA  (HOH):
IUIAHUPOBATh HM3MEPEHHsI, COOMPAaTh AKCHEPUMEHTAJIBHYIO YCTaHOBKY U
BBITIOJIHATh U3MEPEHUs, CIeays MPEATOKEHHON WHCTPYKIIMU, BBHIYUCISTD
3HAa4YeHHE BEIMYUHBI U aHATM3UPOBATH MOJTYUYCHHBIE PE3yIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOroAaTh mpaBuia TEXHUKK 0€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE MPHU3HAKM W3YYEHHBIX (U3UYECKUX MOIETCH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOYCUHBIM HCTOYHUK
CBeTa, Jy4, TOHKas JMH3a, IUTAHETapHas MOJENb aToMa, HYKIOHHAS
MOJIeJIb aTOMHOTO SJIpa;

XapaKTepu30BaTh NPUHIUIBI  JEHCTBUS HM3YyYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPONCTB C ONOpPOM HAa HX ONUCaHHUS (B TOM YHCIE:
CHHMIIOMETpP, NaTYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, pakera,
9XO0JOT, OYKH, TMEpPUCKOoM, (oToammapar, ONTUYECKUE CBETOBOJPDI,
CHEKTPOCKOIM, MJO3UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUS O
CBOMCTBaX (U3MYECKUX SBICHUH W  HEoOXoaumble  (U3NYECKHE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbI U CXEMATHYHbIE PUCYHKH W3YYECHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHUECKHX MPOIIECCOB
Opy pEIIeHUN Y4eOHO-TIPAKTHUECKUX 3a/ay, ONTHYECKHE CXEMBbl IS
MOCTPOEHUS N300paKEHU B IMJIOCKOM 3€pKajie U COOMparouIeil TUH3E;
NPUBOJUTE  NPUMEPHl  (HAXOAWTh  HMHGOPMAIMIO O  TPUMEPAX)
MPAaKTHYECKOTO HCIOIB30BaHUs (PU3UUECKHX 3HAHWA B TIOBCEIHEBHOM
KU3HH NI oOecrieueHusi 6€30MacHOCTH MpU OOpallleHuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHMUS
HOPM 3KOJIOTUYECKOTO MTOBEACHUSI B OKPY KaIOLIEH cpee;

OCYIIECTBIISITh TMOWCK HWHPOpManuu  (U3MUECKOTO COJEp)KaHUs B
HuTtepHeTe, caMOCTOSATENHHO (POPMYIHPYSI TOMCKOBBIH 3a1poc, HAXOUTh



INyTU ONPEIEIICHUsI JOCTOBEPHOCTH MOITYYEHHONM MH(POpMallMy Ha OCHOBE
VUMEIOLIMXCSA 3HAHUU U JONIOJIHUTEIIbHBIX UCTOYHUKOB;

UCITIOJIB30BaTh MPHU BBIMOJTHEHUN y4YE€OHBIX 33JaHUN HAYYHO-MOMYJISIPHYIO
JUTEpaTypy (QU3MYECKOro COAEpX aHHs, CIPAaBOUYHbIE MaTepHUalbl,
pecypcel cetu IHTEpHET, BafeTh MpUEMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusi UHPOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO371aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uHPOpPMAIIMKM W3 HECKOJbKMX HCTOYHUKOB (PU3UUECKOTO COACpKaHMUS,
nyOIMYHO NPEACTABIATh PE3YIbTAThl IPOEKTHON MM MCCIEA0BATEIbCKOM
NEATEIBHOCTH, IIPM  OTOM TPAaMOTHO  MCIIOJIB30BAaThb  HU3YyYECHHBIN
NOHATUUHBIN anmapar HM3y4yaeMoro pasnena (U3UMKA U COIMPOBOXKIAThH
BBICTYIUICHHE TIpPE3EHTAlMeil ¢ y4€ToM OCOOCHHOCTEW ayIaUTOpPHH
CBEPCTHHUKOB.



TEMATHYECKOE IIVTAHUPOBAHMUE

7 KIIACC
KounuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3aejioB U TeEM (undposbie)
Konrpoabnbie | IIpakTnueckue
n/n NPOrpaMmbIl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nen 1. ®u3nka u e€ poJib B IO3HAHUM OKPY:KAIOIIEro MUpa
bubmoreka [IOK
1.1 o - 2
H3HKa - Hayka O NpHpone https://m.edsoo.ru/7f416194
bubmmorexa [IOK
1.2 o 2 1
HIBHHACCKHE BEITHHET https://m.edsoo.ru/7f416194
1.3 EcrecTtBeHHOHAY4YHBIN METO] TO3HAHUS 2 1 bubmmorexa [IOK
' ya g https://m.eds00.ru/7f416194
Hroro no paznemny 6

Pasznen 2. [lepBoHayajibHbIE CBeIeHHsI O CTPOEHHUHU BelleCTBA

2.1 CrpocHue BelecTBa 1 bubmorexa HOK
' p HI https://m.edsoo.ru/7f416194
29 JIBM>KeHUE U B3aMMO/IEVCTBUE YACTHII ) 1 bubmmorexa [JOK
’ BEIECTBA https://m.edso0o.ru/7f416194
bubmmorexa [IOK
2.3 A 2
rperaTHbIC COCTOSTHUS BEIIECTBA hitps/m.cdsoo.rw/7f416194
Wroro no paszueny 5
Paznen 3. /IBu:keHHe U B3aUMojielicTBHE Tel
bubmmorexa [IOK
3.1 M 3
CXAHHIHECKOC JIBHACHHC https://m.edsoo.ru/7f416194
32 Wuepius, macca, MiI0THOCTh 4 1 bu6anorexa [IOK



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

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

bubmmorexa [IOK

3.3 Crna. Brst cnn 14 2 https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. laBiienne TBEPABIX TeJl, (KMAKOCTEN U ra3oB
41 Hasnenue. [lepenaua naBnenust TBEPABIMU 3 bubnmnoreka [JOK
' TeJlaMM, )KUJIKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubmoreka [IOK
4.2 JlaBreHHe KHAKOCTH > https://m.edsoo.ru/7f416194
bubmmoreka [IOK
4.3 ATmocpeproe nasenue 6 https://m.edsoo0.ru/7f416194
44 JlericTBuE )KUAKOCTH U ra3a Ha IOrpyKEHHOE 7 3 bubnmoreka [JOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. PaGoTa m MOIIHOCTH. DHEPrUst
bubmmoreka [IOK
d P 1
> a6oTa  MONHOCTS 3 https://m.edsoo.ru/7f416194
bubmoreka [IOK
5.2 I1 5 1
POCTRIC MEXAHHIMBT https://m.edsoo.ru/7f416194
bubmmoreka [IOK
. M 4 1
33 eXamireckas SHepruA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 68 12



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

8 KVIACC

KosmnuecTBo yacos DJIeKTPOHHBbIE
HaumenoBanmue pa3aeioB U TeEM nudpoBbIe
Ne /it P Konrtpoabsubie | Ilpakruyeckue (ubp )
NMPorpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
Pa3nen 1. TenyioBhIe sIBJIEHUS
1.1 CTpoeHUE U CBOMCTBA BEIIECTBA 7 bubmorexa LHOK
) p m https://m.edsoo.ru/7f4181ce
bubmmorexa [JOK
1.2 T 21 1
CIUIOBBIC TIPOLCCCHI > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. JiekTpuyecKHe 1 MATHUTHBIE SIBJICHUS
71 DNeKTpUYECKUE 3apsiabl. 3apsHKECHHBIC Tella 7 1 bubnmnoreka [JOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmoreka [{OK
22 IToCTOSTHHBIN IIEKTPUYECKUI TOK 20 2 7 hitps://m.cdsoo.rw/ 7418 lce
bubmmoreka [JOK
2.3 MarHuTHbIE SIBICHUS 6 1 1.5 hitps-//m.cdsoo.rw/ 7418 1ce
bubmoreka [{OK
24 DneKTpoMaruuTHasi MHAYKLIHS 4 hitps-//m.cdsoo.rw/ 7418 1ce
Hroro no paznemny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5



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

9 KVIACC

KosmnuecTBo yacos DJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/iesioB H TeM undpoBbIie
Ne /it P Konrtpoabsubie | Ilpakruyeckue (ubp )
NMPorpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
Pa3nen 1. Mexannueckue siBJ1eHHUs
L1 MexaHUYeCKOe IBH)KCHHE U CITIOCOOBI €T0 10 1 bubnmoreka [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bubmmorexa [{OK
1.2 B i 20 1 3
SAIMOSICHCTBHC TE) https://m.edsoo.ru/7f41a4a6
bubmoreka [{OK
1.3 3aKOHBI COXpaHEHHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no paznemny 40
Pazgen 2. Mexannueckue K0JIe0AHUS M BOJIHBI
bubmoreka [{OK
2.1 M 0 7 3
CHAHITICCRIC KOTCOAIA https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCIUE BOIHRL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiiekTpOMarHuTHoOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
11 DNeKTPOMarHuTHOE MoJjie U 6 ) bubnmnoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeToBBIE ABJICHUSA
4.1 3aKOHBI PaCIpOCTPaHEHUSI CBETA 6 2 bubnmnoreka [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmmorexa [JOK
4.2 JIuH3b1 1 onTHYeckue npruOopsl 6 3 hitps://m.cdsoo.ru/7f41 ada6
bubmmorexa [{OK
43 Pasnosxxenue 6enoro cBera B CIIEKTP 3 2 httos-//m.edsoo.rw/7f4 ladat
Hroro no pazneny 15
Pa3znen 5. KBanTOBbBIC AAIBJICHUSA
bubmoreka [IOK
5.1 Hcnyckanue U MoriaomneHe cBeTa aToMoM 4 1 hitos-//m.edsoo.rw/7f4 Ladat
bubmmorexa [JOK
32 CTpocHHE ATOMHOO A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmoreka [{OK
33 FAcpHEIe peakiun ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe/bHO-00001aI01IMI MOYJIb
6.1 [ToBTOpEeHME M 000OIICHUE COMEPKAHUS 9 ) bubnmoreka [JOK
' Kypca ¢u3uku 3a 7-9 xmacc https://m.edsoo.ru/7f41a4a6
Hroro no paznemny 9
OBIIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




IHOYPOYHOE IIVTIAHUPOBAHHUE
7 KIIACC

Ne
n/u

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KonTtpoasubie
padoTsbI

IIpakTnuyeckue
padoTbI

JlaTa
U3yYeHUS

DJIeKTPOHHbIE
nu(ppoBbIe
o0pa3oBare/ibHbIE

pecypchbl

®usuka — Hayka O MpUpoJIE.
SBnenns npupoasl. Duznyeckue
SIBJICHUS

Mexanudeckue, TeIUIOBEIE,
3JIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BeIMUUHbI U UX
U3MepeHue

VYpok-uccienoanue "M3mepenue
TEeMIIepaTypbl IPHU IIOMOIIN
KUJKOCTHOTO TEPMOMETPA U IaTUUKA
TemmepaTypbl"

Kak ¢u3uka u 1pyrue ecTeCTBeHHbIE
HayKH U3Y4aroT NPUPOTY.
EcrecTBEeHHOHAY4YHBIN METO
no3HaHus. Onrcanue GU3NIeCKuX
SIBIICHHUI C IIOMOILBIO MOJICITICH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

Vpok-uccienopanue "[IpoBepka
TUIOTE3bI: JATbHOCTH MOJIETA IapHKa,
MYIEHHOTO TOPU30HTAIIBHO, TEM
OoJibliie, yeM 0oJIble BhICOTa IMycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BemiecTBa. ONbITHI,

7 OKAa3bIBAIOIIME TUCKPETHOE CTPOCHUE bubmorexa LOK
A e p p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBM>KEeHHE YacTHll BEIIECCTBA bubmorexa LOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMnbITHI 11O
9 HaOJFOJICHUIO TETIJIOBOTO PACIIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3anmocBs3p MeXy CBOMCTBAaMU
BEILIECTB B Pa3HbIX arperaTHbIX
1 COCTOSIHUSIX U UX bu6mmoreka [IOK
aTOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
OCc0o0CHHOCTH arperaTHbIX COCTOSTHHI
BOJIBI
Mexannueckoe OBMKEHUE.
12 PaBHoMepHOEe 1 HepaBHOMEPHOE bubmorexa IOK
P p p https://m.edsoo.ru/ff0a05¢c6
NIBIDKEHUE
bu6mmoreka [IOK
13 Ckopocth. EnuHUIEI CKOpOCTH
p A H p https://m.edsoo.ru/ff0a079¢
14 Pacuer myTu 1 BpeMEHU IBUKEHUA bubmorexa LIOK
yr p A https://m.edsoo.ru/ff0a0ae4
Nueprst. 3aKoH HHEPIIHA.
15 B3a1fMoz[eﬁCTBHe TeJIpKaK OpuYnHa bubmorexa LOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHMS CKOPOCTH JBUKECHUS TEll
16 IInoTHOCTE BemiecTBa. PacueT Macchl bubnuorexa [JOK
1 00BEMA Tea IO €0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «OmnpenencHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTH TBép,I[OFO TCIa»

Pemenue 3amay o reme "IlimoTHOCTH

bubmuorexa [IOK

18 BelecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepuCTHKa
19 B3auMoaencTBusa Ten. Cruna
ynpyrocty. 3akoH ['yka
JlaboparopHas pabota «13yueHue
20 3aBUCHUMOCTH PACTSKECHHS
(medopmanun) Npy>KUHBI OT
IIPUIOKEHHOM CUIIBD)
21 SIBnenue Tarorenus. Cuna TSKECTH
CBs13b MEXKy CUIION TSDKECTU U
22 Maccol tena. Bec tena. Pemenue bubamorexa LOK
" " https://m.edsoo.ru/ff0al778
3ana4 o Teme "Cuia TSKeCTH
” Cuna TsKecTH Ha Ipyrux IUIaHETax. bubnnoreka [IOK
Pu3nYecKue XapaKTEPUCTUKU IIJIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 Mswepetne cu. Jlunavomerp https://m.edsoo.ru/ff0al8cc
bubnuorexa [JOK
25 Bec Tena. Hepecomocts https://m.edsoo.ru/ff0al 778
CrnosxeHue AByX CUJI, HAPaBICHHBIX
26 10 OJTHOM MPSIMOA. bubmorexa [IOK
. https://m.edsoo.ru/ff0ala70
PaBHoOpeicTBYIOIAs CUIT
7 Pemenue 3anay no Teme
"PaBHonelicTBytOImAsK CHIT"
)3 TpeHue CKOJIbKEHNs U TPEHUE TTOKOSL. bub6numorexa LIOK
Tpenue B npupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas padota «13ydyenue bubnunoreka [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbXKEHUS OT CUJIbI JABJICHUS U
XapakTepa CONPUKACAOUIUXCS
MTOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc®

Pemenue 3aga4d Ha OIIpCACIICHUC

30 PaBHOAECHCTBYIOIIEH CHJIIbI
Pemenne 3ama4d nmo Temam: «Bec
3l tenay, «I'paduueckoe n3oOpaxeHue bubnnoreka [IOK
cuimy, «Cunbly, «PaBHOIEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHI
KoHTpoinbHas paboTa 1o Temam:
«Mexanndeckoe ABIKEHUE», «Macca,
32 IUIOTHOCTBY, «Bec Temay,
«['padprueckoe n300pakeHUE CUIT»,
«Cubny
Hasnenue. CiocoObl yMEHbIIEHUS U bubnnoreka [IOK
33 YBEJIMYCHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue ra3za. 3aBUCHMOCTD
34 JlaBJIEHM ra3a oT 00bEMa, bubmorexa LOK
https://m.edsoo.ru/ff0a2376
TEMITEpPaTyphbl
Ilepenaua maBieHus TBEPIABIMU
35 TGHF;MH, KUJIKOCTSIMH 1 fa3aM1/1. 3aKkoH bubmorexa [IOK
https://m.edsoo.ru/ff0a25b0
ITackans
16 JlaBlieHHE B )KUJIKOCTH U Ta3e, bubnuorexa [IOK
BBI3BAHHOE JICHCTBUEM CHIIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Penrenne 3amau o teme «JlaBnenue B bu6mmoreka [IOK
SKUIKOCTH U rase. 3axkoH Ilackamsay https://m.edsoo.ru/ff0a2826
38 CooOmraronuecst COCyIbI bubnmorexa [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

39 I'uapa €CKHI1 mpecc
UAPaBIMICCKII TP https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuHeBoi
JKUJIKOCTHBIN Hacoc
Atmocdepa 3emnn. [puanaer
CYIIIECTBOBAHUS BO3TyIIHON
41 o}gcl)lnquH 3emin 3;1[3};40HMOCTL bubamorexa LOK
' https://m.edsoo.ru/ff0a2bSa
aTMOC(EpHOT0 JaBJICHUS OT BHICOTHI
HaJl ypOBHEM MOpS
bu6mmoreka [IOK
42 Bec Bo3ayxa. ATmocdepHoe naBieHue
BO3AYX TMOC(EPHOC JaBIICHI https://m.edsoo.ru/ff0a2b5a
43 H3mepenne atMochepHOro JaBiIeHHS. bubnuorexa [JOK
Oneit Toppuuennu https://m.edsoo.ru/ff0a2dag
3aBUCUMOCTH aTMOC(HEPHOTO
44 aBJICHUSI OT BBICOTHI Ha, OBHEM bubamorexa LOK
a Ayp https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomerp-anepona. AtmocdepHoe bubnunoreka [IOK
JIABJIEHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenne 3a1au mo reme
46 n n
ATMochepHoe 1aBiIeHne
JericTBre )KUAKOCTH U raza Ha
47 rnor €HHOE B HUX TEJIO bubamorexa LHOK
py#x ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHuas pabota «OnpeaeneHue
43 BBITAIKUBAIOIICH CUJIBI, bu6mmoreka [IOK

JICUCTBYIOILEH HA TEJIO0, OTPYKEHHOE
B )KHJIKOCTb)»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanne 3aBUCHMOCTH Beca
Tena B BOJIE OT 00bEMA MOTPYKEHHOM
B JKUJIKOCTb YAaCTH TeJIay

bubmuorexa [IOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue ten

bubnuorexa [IOK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnast pabota
"KoHcTpyrpoBaHue apeoMeTpa uiu
KOHCTPYUPOBAHUE JIOJIKHA U
orpezeneHue eé rpy3ono bEMHOCTH"

52

Pemenne 3agay no remaM: «IlnaBanue
CyIOB. BOB,I[YXOHHaBaHI/Ie»,
((I[aBJ'IeHI/Ie TBEPAbIX TCII, JKUJKOCTEN
H ra3oB»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

54

MomHocTs. EauHanner MOIIHOCTH

bubnuorexa [JOK
https://m.edsoo.ru/ff0a3{82

55

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPH
noabLEMe 110 JecTHuie"

56

[IpocTsie MexaHu3Mbl. Peryar.
PaBHOBecue cuit Ha ppruare

57

KontposbHas padora 1o teme
«/laByieHue TBEPIBIX TEI, JKUAKOCTEH
u ra3oB» / Beepoccuiickast
npoBepouHas pabora

58

PesepBurlit ypok. PaboTta ¢ TekcTamu
1o Teme «JlaBieHre TBEPBIX Tell,

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

KHJKOCTeH 1 ra3oBy» / Beepoccuiickas
IpoBepoyHas pabora

59

Preruaru B TeXHUKE, OBITY H IPHPO/IC.
JlaGopaTopHnas pabota
«HccnenoBanue ycaoBHii paBHOBECHS
phIyara

0.5

bubmmoreka [IOK
https://m.edsoo.ru/ff0a478¢e

60

Pemenue 3amad no reme «Y ciioBUS
PaBHOBECHS pblyara

bubnuorexa [IOK
https://m.edsoo.ru/ff0a48a6

61

Koaddurment nmonesnoro aeicTaus
Mexanusma. Jlaboparopnast pabora
«3mepenue K111 HakaoHHOM
TUIOCKOCTI

0.5

62

Pemrenne 3ama4 o reme "Pabora,
MortHocTh, KIT1"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexannyeckast SHEeprusl.
Kunernyeckas u noTeHIUAIbHAS
SHEprus

bubnuorexa [IOK
https://m.edsoo.ru/ff0a4252

64

3aK0H COXpaHEHUSI MEXaHUUECKOU
SHEPTUU

bubnuorexa [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT IO TeMe
"DKCepUMEHTAIBHOE ONIPEICIICHUE
U3MEHEHUs KHHETUYEeCKOU 1
MOTEHIIUATBLHON SHEPTUH MPU
CKAaTBhIBAHHUH TE€JIa TI0 HAKJIOHHOU
IJI0CKOCTH"

66

KontponpsHas pabora o Teme
«PaboTta 1 MOIIHOCTB. DHEPrus»

67

PesepBublit ypok. PaGora ¢ Tekcramu

bubnuorexa [JOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMe "Mexanudeckoe aBuxkeHue"

https://m.edsoo.ru/ff0adee6

PesepBHeIil ypok. Pabota ¢ TekcTamu

68 o teme "Padora. MOIIHOCTE. 1
Oneprus"
OBILIEE KOJIMYECTBO YACOB I1O 68 12

[NPOI'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KosmnuecTBo yacos JIEKTPOHHbIE
Ne Hara nu@ppoBbIe
Tema ypoka Konrpoabnbie | IlpakTnueckue
n/n Bcero U3y4eHHus1 | oOpa3oBaTebHbIE
padoThI padoTbI
pecypcsl
OCHOBHBIE MTOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bromorexa OK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKACHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEPIOTO, JKUIKOTO U | bu6nuoreka [IOK
ra3000pa3HOro COCTOSIHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO ¥ Ta3000pa3HOT0 COCTOSTHUI |
BEILIECTBA HA OCHOBE TOJIOKEHUI
MOJICKYJISIPHO-KUHETUYECKOU TEOPUH
5 Kpucrammaeckue u amopdHbIe Tena 1 bubmorexa [OK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHuE U KaWUIAPHOCTb. 1 bubnunoreka [IOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TernnoBoe pacuIMpEHUE U CKATUE 1 brbmorexa OK
p P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO ABUKEHUS 1
YaCTHII
9 Buytpennsis sneprus. CriocoOsr 1 bub6numorexa LIOK
W3MEHEHUS BHYTPEHHEN SJHEPTUU https://m.edsoo.ru/ff0a5c60
10 Busl Ternonepenauun 1 bu6nuoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

11

VYpoxk-konpepennus "[IpakTruueckoe
UCIIOJIb30BAHUE TETIJIOBBIX CBOWCTB
BEILIECTB U MAaTEPHAJIOB B LIEISIX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a65¢c0

sHeprocoepexeHus"

12 KonunuecTBo TEMIOTHI. Y IebHas bubnuorexa [JOK
TETIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEII0BOro OanaHca. bubnnoreka [IOK
TennooOMeH U TEIJIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabora

14 "UccneqoBaHue ABJICHUS bu6mmoreka [IOK
TeI1I000MEeHa MPU CMEIIUBAaHU T https://m.edsoo.ru/ff0a6a98
XO0JIOJTHOM U TopsYei BOJIbI"
PacueT xonmyuecTBa TEIIOTHI,

15 HE0OXOIUMOTrO I HarpeBaHus Tela
U BBIJIEJISIEMOTO UM MPU OXJIaXKICHUN

16 Jlaboparopuas padora "Onpenernenue bubnunoreka [IOK
yACIbHOM TEIJIOEMKOCTH BemecTBa' https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUINBA. Y eNIbHAs TEIJI0Ta bubnnoreka [IOK
Cropanus https://m.edsoo.ru/ff0a7bSa
[InaBieHue u oTBEpICBAHUE

18 K HCTananecxnxgen VnenpHas bubmotexa LOK

P ' https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIaBJICHUS

19 Jlaboparopuas pabora "Onpenenenue bubnuorexa [JOK
yACIBbHOU TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue U KOHACHCAIUS. bubnuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kuneunwne. Y nenpHas Temiaora bu6nuoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napoo6pa30BaHI/m 1 KOHACHCAIlUH.
3aBHCHUMOCTh TEMIICPATYPhI KUIICHUA
oT aTMOC(bepHOFO JaBJICHUA

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3myxa. JlabopaTopnas
pabota "Onpenenenue
OTHOCUTEILHOH BIAXKHOCTH BO31yXa"

bubnuorexa [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha OIIpCACIICHUC
BJIA’JKHOCTH BO3yXa

24

[TpuHIUTIBI paOOTHI TETLIOBBIX
neurateneil. [lapoBas TypOuHna.
JIBUraTens BHyTPEHHETO CTOpaHUs

25

KIIJI TenmoBoro aBurarers.
TeroBble IBUTATEIIN U 3aIIATA
OKpPYKaIoIle cpeJibl

bubnuorexa [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHUs U peBpalleHus
SHEPTUH B TEIUIOBBIX IpoLEccax

27

[ToaroroBka K KOHTPOJIBHOM paboTe
o TeMe "TenaoBbie ABJICHUS.
N3menenune arperaTHbIX COCTOSTHUIM
BerecTna"

bubnuorexa [IOK
https://m.edsoo.ru/ff0a8312

28

KoHntposbHas pabora 1o Teme
"TerutoBble gBieHUA. I3MeHEeHHE
arperaTHbIX COCTOSTHUH BemecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

OnexTpusanus Teiu. [IBa poaa
AIEKTPUUECKUX 3aPSI0B

30

VYpok-uccnenopanue "DnexkTpusanus
TeJl UHAYKIUEN U IPU
CONPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

BzaumopeiictBue 3apPsA’KCHHBIX TCII.

bubmmoreka [IOK

31 3akon Kymnona https://m.edsoo.ru/ff0a87¢4
DNeKTpruYEecKoe moJie.

0 HarpsiskeHHOCTB 21eKTPUYECKOT0 bubnnoreka [IOK
nosist. [IpuHDMn cynepno3suuuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUYECKUX MOJIeH
Hocurenu anekTpuueckux 3apsiaoB.

33 DOneMeHTapHbIN 3apsa. CTpoeHue
aToma

14 [IpoBOAHMKY U AUDIEKTPUKU. 3aKOH bub6numorexa LIOK
COXPaHEHUS IIEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3agay Ha npuMeHEHUE bu6mmoreka [IOK
CBOMCTB 2JIEKTPUYECKHX 3aps1/10B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIIOBUS €T0

36 cyuiecTBoBaHus. MicTouHuku bubmotexa LOK

https://m.edsoo.ru/ff0a95a4

3IEKTPUUYECKOTO TOKA

37 JIeNCTBUA 3IEKTPUIECKOTO TOKA bubamorexa [IOK

https://m.edsoo.ru/ff0a96b2

VYpoxk-uccinenosanue "Jleiictere

38 3JIEKTPUYECKOT0 TOJIsI Ha MPOBOIHUKU 1
U JUDJIEKTPUKA"

39 DNEeKTPpUYECKHUM TOK B METaIIaX, bubnunoreka [IOK
JKUJIKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838

40 DneKTpruYecKast Lelb U €€ COCTaBHbIE
4acTH
Cuuia Toka. JlaboparopHas pabora

41 "U3mepenue u peryaupoBaHue CUJIbI 0.5 bubmorexa OK

TOoKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DEKTpUUECKOE HAMIPSIKECHHE.
BoasT™metp. JlabopaTopHas padota

bubmuorexa [IOK

42 "U3mepenue u peryaupoBaHue 05 https://m.edsoo.ru/ff0a%e14
HanpsoKeHus'"

43 ConpoTuBieHre NPOBOAHUKA. bubnuorexa [JOK
VY 1enpHOE CONMPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas pabota "3aBUCUMOCTD

44 ANEKTPUYECKOTO COMIPOTUBIICHHUS 1 bubnnoreka [IOK
IIPOBOJIHMKA OT €0 JUIMHBI, ILIOIAaN https://m.edsoo.ru/ff0aa738
MONEPEYHOT0 CeYEHUs U MaTepuana”
3aBUCUMOCTD CHJIBI TOKA OT

45 HarpsbkeHus. 3akoH Oma 15 yuacTka bubmorexa LIOK

https://m.edsoo.ru/ff0aad44a

Lenu
Jlaboparopuas pabora
"HccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKA, UIYILETO Yepe3 PEe3UCTOp, OT 1 bubmorexa [OK

https://m.edsoo.ru/ff0aa04e

COIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTtope”

47 [TocnenoBarenbHOE U apajlIeIbHOE
COEIMHEHUS POBOIHUKOB
Jlaboparopuas padota "IIpoBepka

43 IIpaBUJIa CIIOKEHUS HAIIPSKEHUHN IIPU 1 bubnnoreka [IOK
[1OCJIEA0BATEIbHOM COEAUHEHNHU JBYX https://m.edsoo.ru/ff0aaas58
pe3ucTopon"
Jlaboparopnas padora "IIpoBepka

49 IIpaBUJjIa JJI CUJIbI TOKA IIPU 1 bub6numorexa LIOK

napajuiebHOM COeTMHEHUN
pe3ucTopon"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3agau Ha IMPUMCHCHUC

50 3akoHa Oma g pa3aIndHoro bubmmorexa TOK
p https://m.edsoo.ru/ff0aaf8a
COCMHEHHUS MPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH JICKTPHUECKOTO bubnunoreka [IOK
Toka. 3akoH Jlxoyins-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnas padota "OmnpeneneHue
bu6mmoreka [IOK
52 paboOTHI U MOIIIHOCTH AJICKTPUIECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUYECKHE U U IIOTPEOUTEN
53 DJIEKTPUUECKOI YHEPTUU B OBIT bubmnorexa IIOK
p p Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanune
54 ITocTosTHHBIC MArHUTHI, HX
B3aNMOJICHiCTBHE
55 VYpok-uccinenosanue "N3yuenue bubnunoreka [IOK
MOJI€H MMOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MaroHuTHoe 1oJje
56 3eMJIH U ero 3Ha4YeHue A1 )KU3HU Ha bubmorexa HOK
A https://m.edsoo.ru/ff0acOba
Semite
[ToaroroBka K KOHTPOJIBHOM paboTE
1o TeMe "DIEeKTPUIECKUE 3apsi/Ibl.
57 3apspKeHHBIE TEIA U UX bubmorexa TOK
p . . https://m.edsoo.ru/ff0abd2¢c
B3aumoercTBus. ITocTosHHbBII
AIEKTPUIECKUN TOK"
KontposbHas pabora o reme
"DHEeKTPUUECKHE 3apsIIbI.
P P bu6mmoreka [IOK
58 3apsiKEHHbIC TeJla U UX

B3auMoaeucTBus. IlocTOIHHLIN
anekTpuueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abeal



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

poBepoyHas paboTa

59

Pesepubiit ypok. PabGora ¢ Tekcramu
o teme "[locTosiHHBII
aneKkTprueckuii Tok" / Beepoccuiickas
poBepoyHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Opcrena. MaruutHoe nose
3JIEKTPUUECKOr0 TOKa MaruutHoe
I1OJIC KaTYIIKHU ¢ TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHeHue JIeKTPOMAarHuTOB B
texHuke. JlabopaTopHas padora
"N3yueHue nelicTBUS MAarHUTHOTO
TOJIsl Ha MPOBOIHUK C TOKOM"

0.5

bubnuorexa [JOK
https://m.edsoo.ru/ff0ac74a

62

DJNEeKTPOBUTATEIb TIOCTOSTHHOTO
Toka. Mcnosip3oBanue
AJIEKTPOBUTATEIICH B TEXHUUECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.
Jlaboparopuas pabora
"KoHcTpynpoBaHue 1 u3y4eHue
paboThI AyeKTpoABHTaTEINS"

bubnuorexa [JOK
https://m.edsoo.ru/ff0ac86¢

63

OmnpiTel @apanest. 3akoH
3JIEKTPOMATHUTHON MHIYKIIUH.
[IpaBuio Jlenna

64

Onexrporenepartop. CriocoOb!
MOJIYYCHHS DJICKTPUUCCKOM SHEPTHH.
DNeKTpOCTaHIMU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX
SHEPrUM

65

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TemMe "DIEeKTpUIECKUe 1



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MATrHUTHBIE IBICHU"

KonrponsHas padora o Teme

66 "DJIeKTpUUECKUE U MAaTHUTHBIC 1 bubmorexa [IOK
p" https://m.edsoo.ru/ff0acb14
SIBJICHUS
PesepBHrlii ypok. Pabora ¢ TekcTamu bub6numorexa LIOK
67 1
o teme "TeroBsie sBiIeHUS" https://m.edsoo.ru/ff0acc5e
68 PesepBHylit ypok. Pabora ¢ Tekctamu 1

o teme "MaruurtHsie sBiaeHus"

OBIIEE KOJIMYECTBO HACOB 10
[NPOI'PAMME

68

14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KVIACC

KosmnuecTBo yacos DJIeKTPOHHBbIE
[1]
J:/-Il Tema ypora Bcero Konrpoaiibie | Ipaxririeckue i[:;:eﬂlflﬂ nglil;l;z:;z;eenbﬂble
padoTbI padoThI pecypess

1 MexaHn4ecKoe IBUKEHHUE. 1
MarepuanbHas TOuKa

) Cucrema orcuera. OTHOCUTEIBHOCTh | bubnmoreka [JOK
MEXaHHUYCCKOI'0 ABUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE TPSIMOIUHEITHOE 1 bubnmnoreka [JOK
JBUKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NPAMOJIMHENHOE

4 nBxkeHue. CpeiHsisi U MTHOBEHHAs 1
CKOPOCTh

5 IIpsAMoOIMHENHOE PABHOYCKOPEHHOE 1 bubnmoreka [JOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh IPSIMOIMHEHHOTO

6 PaBHOYCKOPEHHOTO ABUKCHUSI. 1
I'paduk ckopocTn
JlaboparopHas pabota "OnpeneneHue

7 YCKOPEHHUs TeJa Mpu | | bubnmoreka [JOK
PaBHOYCKOPEHHOM JABUXEHUU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM I10cKoCcTH"

g CBob6onHoe nasenue Ten. OnbIThl 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE TTIO | bubnmoreka [JOK

OoKpykHOcTH. [lepnon u gacrora

https://m.edsoo.ru/ff0acl 76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpartuenus. JInneiinas u yriosas
CKOpPOCTH

10 LleHTpOCTpEMUTEIIBHOE YCKOPEHUE
T [1epssrii 3akoH HetoToHa. Bextop bubnmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroroHa. bu6mmorexa [LIOK
PaBHozelicTByrOIIAs cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproTOHA. bub6nnorexa LIOK
Cyniepnio3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3a1a4 Ha IpUMEHEHUE bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6ec
bubmmorexa [JOK
1 . I
> Cuna ynpyroct. 3akon T'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no reme «Cuna
YIIPYTOCTH
17 JlaboparopHuas pabota «OmnpeaeneHue bubnmnoreka [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuorexa [{OK
18 Crna Tpeina https://m.edsoo.ru/ff0af738
19 Pemenue 3amaq mo teme «Cuna bubmoreka [{OK
TPEHUSD» https://m.edsoo.ru/ff0afa26
JlaboparopHas pabota "OnpeneneHue bubnmoreka [JOK
20 "
KO3 puImenHTa TpeHMs CKOJIbKECHHS https://m.edsoo.ru/ff0af8be
Pemenue 3amau mo teme "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmmotera [IOK
w YHpY ' https://m.edsoo.ru/ff0afb8e
TPEHUS
” Cuia TSHKECTH 1 3aKOH BCEMUPHOTO bubnmnoreka [JOK
TATOTEHUS. Y CKOPEHUE CBOOOTHOTO https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

naacHusA

Ypoxk-koupepenuus "J[Buxenune Ten

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conuneunas cuctema). ['amaktuxu”
Pemenue 3amau o teme "Cuia
24 TS’KECTU U 3aKOH BCEMHPHOT'O bubmmorexa LIOK
S—" https://m.edsoo.ru/ff0af5{8
25 [TepBast kocMu4ecKasi CKOPOCTb. bubnmoreka [JOK
HesecomocTs n neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTrepuanbHOU TOUKH.
AOQCOIIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpHOTO TENA C E;i?;;f;;?ﬁlf(foafe%
3aKpeTIEHHONW OCBIO BPAIICHHUS.
MowmeHT cunbl. L{eHTp TsxecTH
PaBHOBecue MaTrepuanbHOU TOUKH.
AGCOTIOTHO TBEPAOE TENO.
27 PaBHOBecue TBEpIOTO TENA €
3aKpEIUIEHHOW OChIO BpalllCHUS.
MowmeHT cunbl. L{eHTp TskecTH
)3 Pemenue 3agad mo reme "MoMeHT bubmmorexa [{OK
cuibl Lentp Tsokectu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe Mo
29 TeMe "MexaHN4ecKoe JIBHKCHHE. bubamorera LOK
Bsaumoneiicraue tex” https://m.edsoo.ru/ff0b0408
KonTtponpsHas paboTa 1o reme
30 "MexaHu4ecKoe JBUXEHUE. bubmmorexa HOK
Baammoneiicraie ten” https://m.edsoo.ru/ff0b06ec
31 Nmnynsc Tena. IMiysibe cuiibl. 3aKOH bubnnorexa LIOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXPAHEHUs UMITYJIbCA. YIPYroe U
HEYIIPYTro€ B3aUMOJICICTBHE

https://m.edsoo.ru/ff0b07fa

0 Pemenue 3amau mo teme "3akoH bubmoreka [{OK
COXpaHEeHUs uMIryibca' https://m.edsoo.ru/ff0b096¢
3 Ypok-koHpepennus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bubmoreka [{OK
34 Mexannyeckas padoTa 1 MOIIHOCTh hitos://m.edsoo.ru/f0b0ag4
15 Pabota cuibl TSOKECTH, CHITBI bubmmorexa [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHnas pabota «OnpeneneHue
16 paboThI CHIIBI TPEHUS TIPU
PaBHOMEPHOM JIBMKCHUH TeJla 10
TOPU30HTAIILHOM MTOBEPXHOCTH
37 CBs13b SHEpruu U paboTHI.
[ToTeHumanbHas 3HEPrus
18 Kunernueckas sneprus. Teopema o bubnmnoreka [JOK
KMHETUYECKON YHEPT U https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTUU B
MEXaHHUKe
40 JlaboparopHas pabota «13y4ueHue bubnmnoreka [JOK
3aKOHA COXPAHEHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
A1 KonebarenbHoOe NBH)KEHHE U €T0 bubmmorexa [{OK
XapaKTEepUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaromye KojaeOaHusl. bu6mmoreka [IOK
Breinyxnennsie kosebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
13 MareMaTH4ecKkuil ¥ IPYyKUHHBIN

MasiTHUKHA



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

YPOK—I/ICCHGI[OBaHI/IC «3aBUCUMOCTD
nepuoaa Kosie0aHM OT )KECTKOCTH
IIPY>XXUHBI U MaCChI I'py3a»

bubmmorexa [{OK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue sHeprun npu
MEXaHUYECKUX KOJIeOaHUsIX

46

JlaboparopHuas pabota «OmnpeaeneHue
YacTOThI U IEPUOJIa KOJIeOaHMI
IMPY>XUHHOI'O MajdTHUKA»

bubmmorexa [JOK
https://m.edsoo.ru/ff0blaec

47

JlabGopaTopHnas pabora «IIpoBepka
HE3aBUCHMOCTH ITEPHO/1a KOJIeOaH
rpy3a, MOJIBEIICHHOTO K HUTH, OT
MacChI Tpy3a»

bubmuorexa [{OK
https://m.edsoo.ru/ff0b197a

48

Mexauunueckue BoiaHbl. CBOMCTBA
MEXaHUYECKUX BOJIH. [IpoonbHbIe 1
MIOINEPEYHBIE BOJIHBI

bubmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHus "MexaHndecKkre
BOJIHBI B TBEPIOM TEJIE.
Ceiicmuueckue BOJIHbI"

50

3Byk. PacipocTpanenue u orpaxeHue
3ByKa

51

Ypok-uccnenosanue "Habmronenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHUI pe30HaHC

53

Ypok-koHpepeHus " Y 1pTpa3Byk u
uHpa3ByK B IPUPOJIE U TEXHUKE"

bubmoreka [{OK
https://m.edsoo.ru/ff0b23ca

54

[TonroroBka K KOHTPOJIBHOM paboTe Mo

bubmoreka [{OK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMe "3aKOHbI COXPaHEHHUS.
MexaHnueckre KoJieOaHus ¥ BOJHBI"

https://m.edsoo.ru/ff0b250

KontponpsHas pabora o Teme

55 "3akoHbI cOXpaHeHus1. MexaHuveckue
Kosie0aHusl ¥ BOJTHBI"
DNEeKTpOMarHUTHOE MOJIe€. bubnuorexa [LIOK
56
DJIEKTPOMArHUTHHIC BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypoxk-kondepenuus "Ikana
58 3JIEKTPOMAarHUTHBIX BOJIH. bubnmnoreka [JOK
Hcnonp30BaHue 3JIEKTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JUISI COTOBOM CBA3H"
VYpok-uccnenosanue "M3yuenue
59 CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH € bubmmorexa [IOK
P " https://m.edsoo.ru/ff0b2c6¢
MOMOIIIbI0 MOOMIIBHOTO TeneoHa
Pewienue 3amau Ha onpezneneHue
60 YacTOTBI U ITTUHBI 3JIEKTPOMarHUTHON
BOJIHBI
DJIeKTpOMarHuTHasi Ipupoja CBeTa.
. bubmoreka [{OK
61 CxopocTts cBeTa. BoHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku ceera. [IpssmonuueriHoe
2 3 bubmoreka [{OK
aCIpOCTPaHEHUE CBETA. 3aTMEHHUS
pactpoctp https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KeHUs CBeTa. 3epKaja.
bubmoreka [IOK
63 Penrenue 3aa4 Ha IpUMEHEHUE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 [Ipenomnenue cBera. 3akoH bubnmnoreka [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMPCIIOMJICHHA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHyTpEeHHEE OTpaKeHUE CBETA.

bubnmoreka [JOK
65 Hcnonp30BaHue IOJHOTO BHYTPEHHETO hitps://m.cd 1 EOb3cS
S://m.€dS00. CoC
OTpPaKEHUSI B OIITUYECKUX CBETOBOAAX
JlaboparopHnas pabota "VccnenoBanue
66 3aBUCHUMOCTH YTJIa IPETOMIICHUS
CBETOBOTI'O JIy4a OT yIJia MaJeHus Ha
rpanuie "Bo3ayx-crekiao""
VYpok-koHpepennus "VMcnonap3oBanue
67 MOJIHOTO BHYTPEHHET0 OTPAKCHHUS:
CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBS3B"
bubmoreka [IOK
68 JIunzel. OnTHyeckas cuiia JUH3bI
https://m.edsoo.ru/ff0b3f2¢
bubmmoreka [OK
69 [TocTpoenune n3o0pakeHui B JIMH3aX
p P https://m.edsoo.ru/ff0b444a
JlaboparopHas pabota "Onpenenenue
. bubnmnoreka [JOK
70 (OKYCHOTO paccTOSTHUS U ONTHYECKON ‘ 1
CHTB CoGMpatomeii mH3b" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepenus "Ontuaeckue bubnmoreka [JOK
JIUH30BbBIE TPHUOOPHI" https://m.edsoo.ru/ff0c0a7e
bubnmoreka [JOK
72 ['ma3 xak ontuyeckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepenius "ledexTor
3penus. Kak coxpanutb 3peHue"
Paznioxxenne 6eoro cBeTa B CIIEKT.
74 Omnertel HetoTona. Crnoxxenue bubnmoreka [JOK

CIIEKTpaJbHBIX IBETOB. [lucnepcus
CBETa

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

JlaboparopHas paboTa "OnbITHI 110
pasioKeHUIo OEJIOTo CBETA B CIEKTP H

75 BOCIIPUATHIO [IBETA MMPEAMETOB MPHU UX bubmorexa HOK
P H pent P https://m.edsoo.ru/ff0cOe2a
HaOJIFOJICHUH Yepe3 IBETOBBIC
¢GuibTph!"
VYpok-nipaktukym "BosiHOBbIE
76 CBOMCTBA CBETA: IUCIIEPCUS,
uHTepdepeHus u qudpaxus"
77 Omnsitel Pezepdopaa u nanerapHas bubnmoreka [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynater bopa. Moaens atoma bopa
HcnyckaHue v OTJIONIEHHE CBETa
79 aromoMm. KBaHThl. JInHeyaThie bubmmotera [IOK
' ) https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypok-tipaktukym "HaGmronenne bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagmoakTuBHOCTH 1 €€ BHJIBI bubmorexa HOK
s A https://m.edsoo.ru/ff0c1672
2 Crpoenue aromHoro saapa. Hykinonnas bubnmnoreka [JOK
MOJEJIb https://m.edsoo.ru/ff0c18ac
23 PanroakTrBHBIE TPEBpAIIICHHUS. bubnmnoreka [JOK
W3otonsl https://m.edsoo.ru/ff0clal4
24 Pemenue 3agau o teme: bubmmoreka [JOK
"PaanoakTuBHBIE MTpeBpalieHUs " https://m.edsoo.ru/ff0c1b4a
85 [Tepuon nonypacnana
VYpok-kondbepenuus "PagroakTHBHbBIC
P Geperu 8 bubmoreka [IOK
86 U3IIy4EeHUS B IPUPOJIC, MEAUIIUHE,

TEXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

SnepHble peakuu. 3aKOHBI

87 COXPaHEHHUS 3aPsII0BOTO U MACCOBOTO bubmmorexa OK
P P https://m.edsoo.ru/ff0c1c58
yucesn

28 DHeprus CBsi3u aTOMHBIX siiep. CBA3b bubnmnoreka [JOK
MAaccChl U SHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amau o Teme "Snepueie
peakuun"

90 Peakuuu cunTe3a U 1ejaeHus siep. bubnmoreka [JOK
Wcrounuku s3neprun CosHua u 3BE371 https://m.edsoo.ru/ff0c1e88
Ypok-koupepenmus " nepras

01 sHepreTuka. JlercTBus
pPaauOaKTUBHBIX U3ITyUYCHHUH HA dKUBbBIE
OpraHu3MsI"

[ToaroroBka Kk KOHTPOJILHOM paboTe Mo

9 TeMe "DJIEKTPOMAarHUTHOE TOJIE. bu6mmoreka [IOK
DJIIEKTPOMarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbIC siBeHUS"

KonTtponpsHas paboTa 1o treme

93 "DIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBsbIC siBeHUS"
[ToBTOpenue, o6o0mEeHHE.

94 JlaGopaTopHbIie pabOTHI IO KypC bubmorexa HOK
" P pu P " Pey https://m.edsoo.ru/ff0c245a

BsaumoneiicTBue Ten
[ToBTropenue, o600menue. Pemenne
bubmmorexa [{OK
95 pacueTHBIX U KAaY€CTBEHHBIX 3a/a4 110
" " https://m.edsoo.ru/ff0c2572
teme "TemnoBsie mMpoLecCh
96 [ToBTOpenue, 06001IeHNE. Pemenne bubmunorexa [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacYeTHBIX U KaUeCTBEHHBIX 3a/1a4 110
teme "KIIJ] TeruioBeIx aqBurarenci"

https://m.edsoo.ru/ff0c2a22

[ToBTropenue, o6o0menue. Pemenne

bubmoreka [{OK

97 pacqe"THHx U KaYe€CTBEHHBIX 3az'['aq o 1 hitps://m.cdsoo.rw/fl0c2b30
teMe "KIIJI 21eKTpoyCcTaHOBOK
[ToBTOpenue, o6o0IICHNE.
98 JlaboparopHblie pabOTHI IO Kypcy 1 1 bubmorexa HOK
" " https://m.edsoo.ru/ff0c2¢52
CBeTOBbIE SIBIICHUS
[ToBTOpenue, 06001meHue. Pabora ¢
99 TEKCTaMU I10 TeMe "3aKOHBI 1 bubnnorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHHUKE
[ToBTOpenue, o6o06menue. Pabora ¢
100 tekcramu 1o teme "Koiebanusa u 1 bubnnorexa [OK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, o600menue. Pabora ¢
101 TeKcTaMu 110 TeMe "CBeTOBBIE 1 bubmorexa LHOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUSA
[ToBTopenue, 0606menue. Pabora c
102 TekcTaMmu 110 TeMe "KBantoBsas u 1
snepHas puzuka"
OBILIEE KOJIMYECTBO YACOB I1O 102 7
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MMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
MpOBEPAEMOro
pe3yJibTaTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHON NPOrpaMMbl OCHOBHOT'0 00111€r0 00pa3oBaHus

1.1

HCII0JIB30BATh U3YUCHHBIC ITOHATHA

1.2

pas3iimuaTtb SABJIICHUS IIO OIIMCAHHMIO HX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX NAHHOC (1)1431/1qec1<oe SABJICHUC

1.3

pacrio3HaBaTh IpOSIBICHHE M3YYCHHBIX (U3MUECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a]lauy B YUEOHYIO, BBLACIATD

CYIIIECTBEHHBIE CBOICTBA (MPU3HAKH ) (PUZNIECKUX SBICHUN

1.4

ONKCHIBATh H3YYEHHbIE CBONCTBA T€l U (PU3UYECKHE SBICHUS,
UCTIONB3Ysl (U3WYECKHE BEIMYUHBI, TIPU OINWCAHUM MPABUIHHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCIOJIB3YEMbIX BEJIUYMH, HX
0003HAYECHMS U €AUHULBI (PU3MUECKUX BETUYMH, HAXOAUTh (HOPMYJIbI,
CBS3BIBAIOIME JIaHHYIO  (PU3MUYECKYI0 BEJIUMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTh TIpapUKU  M3YyYEHHBIX  3aBUCHUMOCTEU

(1)I/ISI/IIIGCKI/IX BCJIIMYHUH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SBICHHUS M TPOIECCHI,
WCIIONb3Ysl HW3YyYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTb CJIOBECHYIO
GOpMyIUPOBKY 3aKOHAa UM 3alUChiBaTh €ro  MaTeMaTHYeCKOoe

BBIPAKEHUE

1.6

OOBSICHATh (PU3UYECKUE SIBJICHUS, MPOLECCHl U CBOWCTBA TEJ, B TOM
Yyhclie M B KOHTEKCTE CHUTyalull MpPaKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa: BbIABIATH I[PUUYUHHO-CIEACTBEHHBIE CBS3M, CTPOUTH
oObsicHeHne u3 1 — 2 joruyeckux miaroB ¢ omopod Ha 1 — 2
U3yUYCHHBIX CBOICTBA (PM3NUECKUX SIBICHUH, GU3NUECKUX 3aKOHA UM

3aKOHOMEPHOCTH

1.7

pemaTh pacy€THble 3a7aud B 1 — 2 NEeWCTBUS, UCTIONB3Ysl 3aKOHBI U




(dopMyiibl, cBsI3bIBatOlME (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
YCJIOBMS 3aJa4d 3aIllMChIBaTh KpPATKOE YCIOBHE, ITOACTABIIATH
¢u3nveckre BeTMUMHBI B (POPMYIIBI ¥ IPOBOIUTH PACUETHI, HAXOIUTh
CIpaBOYHBIC JTaHHBIC, HEOOXOAMMBIC JJISl pEIICHUS 3a/1a4, OLIEHUBAThH

pPEaATUCTUIHOCTD HOJ'Iy‘IGHHOfI (bHBH“IGCKOfI BCJIMYMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEHIUTh TPU TTOMOIIH
bu3NYECKUX METO/JOB, B OINHCAHUU UCCIECJOBAHMS  BBIICIATH
npoBepsieMoe  MpEeANnojoXkeHue  (TUmoTesy),  pa3niuyarb |
UHTEPIPETUPOBATh MOJYYCHHBIH pE3yNbTaT, HAXOAUTh OIIMOKH B

XO0J¢€ OIIbITa, A€JIATh BBIBOABI 110 €I'0 pE3yJIibTaTaM

1.9

OPOBOAMUTH OMBITHl MO HAOMIOACHUI0 (U3MYECKUX SBICHUN WIH
¢u3MYEeCKUX ~ CBOMCTB  Tel:  (OPMYJIHpPOBATH  IPOBEPSIEMBIC
IPEIIONIOKEHUs, COOUpaThb  YCTAHOBKY U3  MPEIIOKEHHOTO

000py10BaHus, 3aIIUCBHIBATh X0/ OIbITAa U (HOPMYJIUPOBATH BHIBOJIBI

1.10

BBITMIOJHATH MPSIMbIE U3MEPEHHS C UCIOJIB30BAHUEM AHAJIOTOBBIX U
U pOBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUA MPUOOPOB C YUETOM

3aIaHHON a0COJIOTHOW MOTPEITHOCTH U3MEPEHUI

1.11

IPOBOANUTH  WCCIIENOBAHUE  3aBHCUMOCTH  OJHOH  (PU3MYECKOM
BCJIMYHUHBI OT [[perfI C HCIIOJIb30BAHUCM IPAMBIX I/I3M€p€HI/If/'I,
y4acTBOBaTh B IUIAHUPOBAHHM Y4YE€OHOTO HCCIEIOBaHHS, COOMPAThH
YCTaHOBKY U BBIIIOJIHATE U3MEPEHUS, CIENys PEIIOKEHHOMY ILIaHy,
(UKCHpOBaThH pe3yNbTaThl MONTYYCHHOH 3aBHCUMOCTH (PH3MYECKUX
BEJIMYMH B BUJIE MPEUIOKEHHBIX TaOIHIl U IPa)uKOB, AETaTh BHIBOBI

10 pe3yJIbTaTaM UCCIIEOBAHUS

1.12

OPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIUYUH, CIIEAys
NPEIOKEHHON MHCTPYKIMH: TIPH BBIOJHEHHH U3MEPEHUI cOOMpaTh
SKCIEPUMEHTAIBHYI0 YCTAHOBKY M BBIYUCIATH 3HAYEHUE HCKOMOU

BCJIIMYMHBI

1.13

coOmoaaTe TMpaBWiIa TEXHUKH Oe3omacHOCTH mpu  pabore ¢

71a0opaTopHBIM 000pYAOBaHHEM

1.14

yKa3plBaTh NPUHLUIBI JACHCTBUS NPUOOPOB M  TEXHUYECKHX
YCTPOMCTB, XapaKTepU30BaTb IPHUHLMIBI JIEUCTBUS HM3YyYECHHBIX
OpuOOpPOB M TEXHUYECKHX YCTPOMCTB C MOMOIIbI0 HMX OIHUCAHHS,
UCTIONB3Ysl 3HAHMUSA O CBOWCTBAaX (U3UYECKUX  SIBICHUH U

HeoOXoanMbIe (PU3NYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOJUTH TNPHUMEPbl (HAXOAWTh HMHPOPMAIUIO O TpUMEpax)
NPAaKTUYECKOTO UCTOIb30BaHUS (PU3MUECKIX 3HAHUH B IMOBCEITHEBHON
KU3HU i obOecriedeHHsi O0€30MacHOCTH Tpu  OOpalieHuu ¢
nprOOpaMu U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAaHEHHS 3I0POBBS U

CO6J'IIO,I[€HI/I$I HOPM 9KOJIOTHYCCKOI'O ITOBCACHUS B Oprxcanmeﬁ cpeac

1.16

OCYIIECTBIISATh OTOOp MCTOYHUKOB MH(popManuu B cetn MHTEpHET B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCA 3HAHUNH M MYTEM CpaBHEHMS Pa3IUYHBIX HCTOYHHUKOB
BBIJICJIATE MH(POpPMALMIO, KOTOpas SIBJISETCS MPOTHBOPEUUBON WIIH

MOJKET OBITH HGHOCTOBepHOﬁ

1.17

UCII0JIb30BAaTh pu BBIIIOJIHEHUU yueOHBIX 3a1aHUI
HAYYHOIIONYJISPHYIO  JIUTEPaTypy  (PU3WYECKOTO  COACPKAHWS,
CIIpaBOYHBIE Marepuayibl, pecypcsl cetu MHrepHer, Bianerhb
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3oBanus HHopMaIun

nu3 OI[HOﬁ 3HaKOBOM CHUCTEMBEI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHMKOB uHGpoOpManuu (U3NIECKOTO
CoJIepXaHusA, B TOM YHCJIC TyOJUYHO JeNaTh KpPAaTKUE COOOIECHUS O
pe3ynbTaTax MPOEKTOB WM Yy4YEOHBIX HCCIENOBaHUM, MIpU 3TOM
rpaMOTHO HCIIOJIb30BaTh W3YyYECHHBIN MMOHATHUMHBIMA ammapar Kypca

(u3KKH, CONTPOBOXKAATH BBICTYIUIEHNE MPE3eHTalen

1.19

IIPU BBIMOJHEHUM y4EOHBIX MPOEKTOB U MCCIEAOBAHUN PACIIPENEIATh
00513aHHOCTH B IpyIINie B COOTBETCTBUU C MTOCTABJICHHBIMU 33/1a4aMH,
CJIEIUTHh 3a BBIIIOJIHEHUEM IlIaHA JACHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIH BKJIaJ B JEATEIIBHOCTh TPYMIbI, BbICTPAUBATh
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE, YUHUTBIBAS MHEHHE

OKpYKarolmunx

8 KVIACC

Kon
NpoBepsIeMoro
pe3yJibTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIIOJIBb30BAaTh IIOHATHA

1.2

pasiindaTth ABJICHHUA IO OIMMCAHUIO HX XaPAKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX TAHHOC (1)I/ISI/I‘IGCKOC SABJICHHUC

1.3

pacno3HaBaTh IPOSBICHUE M3YYEHHBIX (PU3UUYECKUX SBICHUM B
OKpY’KalolleM MHpe, B TOM 4Mcie (U3NYECKHUE SIBICHUS B MPUPOJE,
IIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a]lauy B YUEOHYIO, BBLACIATD

CyIIIECTBEHHBIE CBOICTBA (MPU3HAKH) (PU3NIECKUX SIBICHUI

1.4

ONHKCBHIBATh H3yYEHHBbIE CBOMCTBa Tel M (U3NYECKUE SBICHHUA,
UCTIONB3Ysl (U3WYECKHE BEIMYUHBI, TP ONUCAHUU MPABUIBHO
TpPakTOBaThb  (DU3MYECKHI  CMBICA  MCIOJB3YEMbIX  BEJIHUYMH,
0003Ha4YECHUSI U €UHULIBI PU3NYECKUX BEIMYUH, HAXOIUTh (YOPMYJIbI,
CBS3BIBAIOIME JIaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JPYTUMHU
BEJIMYMHAMHU, CTPOUTh TIpapUKd  M3YyYEHHBIX  3aBUCHUMOCTEH

bU3HYEeCKUX BETUINH

1.5

XapaKTCPU30BaATh CBOMCTBaA TECII, (1)H3H‘-I€CKI/I€ SABJICHUA W IPOLECCCHI,
HCIIOJIB3YsSl HU3YYCHHBIC 3aKOHBI, IIpU 3TOM HOaBaTb CJIIOBECHYIO
(1)OpMy.TII/IpOBKy 3aKOHa M  3allMdCbiBaTb €ro MaTr€MaTH4YCCKOC

BBIPAKEHUE

1.6

O00BSACHATH (hHU3MUECKHE MPOLIECCHl M CBOWMCTBA TEJ, B TOM YHWCJE U B
KOHTEKCTE CHUTyalldd MPaKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH TPUUMHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTH 00BsCHEHUE U3 1
— 2 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 |1 — 2 W3y4YEHHBIX CBOWCTBA

¢u3nUecKkux SBICHNH, PU3MUECKIX 3aKOHA MIIN 3aKOHOMEPHOCTH

1.7

pemarb pacyéTHble 3adaud B 2 — 3 JEMCTBUS, UCHOJB3YS 3aKOHBI U
(bopMyiibl, CBsI3bIBatOLIME (PU3NUECKUE BEIUYMHBI: HA OCHOBE aHaIM3a
YCIJIOBMS 33/1a4¥ 3aIIUCBIBATh KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK
JAHHBIX Ui pELIeHMs 3aJadyd, BbIOUpaTh 3aKOHbl U (OPMyIIBI,
HeoOXouMble JUIsl €€ pelIeHUs, POBOAUTh Pacdy€Tbl U CPABHUBATH
[OJlyYEHHOE 3HayeHHE (U3MUYECKONM BEJIUYMHBI C HW3BECTHBIMU

JaHHBIMUA

1.8

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOYKHO PELIMTh IPU [OMOILU
(U3UYECKUX METOJIOB, UCIOJb3Ysl OMMCAHUE UCCIIEJOBAHNUS, BBIACIAT
IIPOBEPSIEMOE TPEANON0KEHUE, OLEHUBATh IIPAaBUIBHOCTh IOPsSAKA

IMPOBCACHUA UCCIICAOBAHM, 1CIaTh BBIBOJbI

1.9

IPOBOAMUTH OMNBITHI O HAOMIOJEHUIO (U3MUECKUX SBICHUN WK
GU3NYeCKUX ~ CBOWCTB  Tel:  (OpMyJTUpOBaTh  IPOBEpsSEMbIC

IOPENOIOKEHNUs, CcOOUpaTh  YCTAHOBKY U3  IPEJIOKEHHOIO




O60py,Z[OBaHI/I$[, OIIKUCBhIBATH XO/J OIIbITAa 1N (bOpMyJ'II/IpOBaTB BBIBO/JIbI

1.10

BBIIOJIHATh NPSIMBIE H3MEPEHHsI C HCIIOJIB30BAHMEM AHAIOIOBBIX
nprOOPOB M JATYMKOB (PM3NIECKUX BEITMUNH, CPABHUBATH PE3YIbTATHI

U3MEPCHHH ¢ y4ETOM 3a/IaHHOM a0COTIOTHOM IMOTPEITHOCTH

1.11

IPOBOAMTH  MCCIEAOBAHHWE  3aBUCUMOCTH  OJHOM  (u3HuecKoil
BEJIMYMHBI OT JAPYroil C MWCIONb30BAHUEM MPSMBIX H3MEPEHUM:
IUIAHUPOBaTh MCCJIEOBAHUE, COOMpaTh YCTAaHOBKY U BBINOJIHATH
U3MEpeHus, Ccileays  IpeUIoKeHHOMY  IIaHy,  (uKcHpoBaTh
pe3yabTaThl MOJIYYCHHOW 3aBUCUMOCTH B BHUE TaOnuIl U TpaduKkos,

ACJIaTh BBIBOJBI 11O PE3YyJIbTaTaM UCCIICIOBAHUS

1.12

OPOBOJIUTh  KOCBEHHBIE  W3MEPEHUs  (U3NYECKUX  BEJHYUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenyss NPENJIOKEHHOW MHCTPYKIMH, M BBIYHUCIATH 3HAYCHUE

BCJIIMYHHBI

1.13

CO6J'II-O,I[aTI> npaBujia TCXHUKHU 0e30macHOCTH mpu pa60Te C

1ab0paToOpHBIM 000PYAOBaHUEM

1.14

XapaKTepu30BaTh MPHUHLIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM HAa HMX ONMUCAHMs, HCIOJIb3Ys
3HaHUSI O CBOHCTBaX (PHU3MUECKUX SBICHUH H HEOOXOIMMBIC

¢duznyecKrue 3aKOHOMEPHOCTH

1.15

paciio3dHaBaTb IMPOCTBIC TCXHHUYCCKHUC YCTpOﬁCTBa U U3MCPHUTCIIbHBIC
HpI/I60pI)I o CxeéMaM MU CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCMBbI
QJICKTPHUUYCCKUX ueneﬁ C IOCJICAOBATCIIbBHBIM W IIapaJlJICJIbHBIM
COCAMHCHUCM 9JICMCHTOB, pasinvdas YCJIIOBHBIC 0003HaYeHHS

QJICMCHTOB 3JICKTPHUYCCKHUX Lernemn

1.16

NPUBOAUTH TPUMEPHl (HAXOAUTh MHPOPMALMIO O MPUMEPAX)
NPAKTHYECKOTO MCIOIb30BaHMUsI (PU3MYECKUX 3HAHUI B OBCEIHEBHOM
KU3HU i obOecriedeHHsi 0€30macHOCTH Tpu  oOpamieHuu ¢
npudopamMu U TEXHHYECKUMH YCTPOHCTBAMH, COXPAHCHUS 37I0POBbSI U

CO6J'IIO,I[€HI/I$I HOPM 9KOJIOTHYCCKOI'O IOBCACHUS B Opr>KaIOIH€ﬁ cpeac

1.17

OCYLICCTBJIATDH ITOUCK HH(bOpMaHHH (1)1/131/1‘1601(01"0 COICPIKaHUsA B CCTU
I/IHTepHeT, Ha OCHOBC HMCIOIIMXCA 3HAaHUM U HyTéM CpaBHCHUA
JOITIOJHUTCIIBHBIX HCTOYHUKOB BBIACIATH I/IH(l)OpMaIII/IIO, KOTOpasd

ABJIIETCS MPOTUBOPEUYUBOMN HIIK MOKET ObITh HEOCTOBEPHOI

1.18

HUCIIOJIB30BaTh IIpx1  BBIIOJIHCHHUN yT-I€6HI)IX 3aI[aHI/If/'I HAay4YHO-




HOIYJISIPHYIO JINTEpaTypy (PU3MYECKOro COJepKaHUs, CIPAaBOYHBIC
Marepuansl, pecypcbl cetn HTepHeT; BiageTts  npuéMamu
KOHCIIEKTUPOBAHMs TEKCTa, MPeodpazoBaHmsi HHOOPMAIUH U3 OTHOU

3HaKOBOM CUCTEMBI B JPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMMCbMEHHBIC U KPATKUE YCTHBIC COOOIICHHUS,
0000mas wHPOPMAIMIO W3 HECKOJbKUX HMCTOYHHUKOB (DU3HUECKOTO
COJICpKaHUs, B TOM WYHUCIIC ITyOJUYHO NPEACTABISITh PE3YJIbTAThI
MPOSKTHON WM HCCICIOBATEIIbCKOW JICATEIBbHOCTH, TIPU 3TOM
IpaMOTHO WCIIOJIb30BaTh W3YYCHHBIH TOHSATHHHBIA ammapar Kypca

(U3KKH, CONTPOBOXKAATH BBICTYIUIEHUE MPE3eHTaluen

1.20

IPY BBIOJHEHUH Y4eOHBIX MPOEKTOB M MCCIEAOBAHUHA (HU3MUECKHUX
IPOLIECCOB paclpesiesaTh 00A3aHHOCTU B TPYIIE B COOTBETCTBHM C
IIOCTaBJICHHBIMM  3aJa4aMM, CJIECIUTh 3a BBINOJIHEHUEM IUIAHA
JNEHUCTBUM M KOPPEKTUPOBAaTb  €ro, aJeKBaTHO  OLEHUBAaTh
COOCTBEHHBI BKJIaJ] B JEATEIBHOCTb TIPYMIbl, BBICTpaUBaTh
KOMMYHUKATUBHOE  B3aMMOJEWUCTBHUE,  MPOABIAS  TI'OTOBHOCTb

paspeniatb KOHPIUKTHI

9 KVIACC

Kon
NpoBepPsIeMoro
pe3yJibTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrpaMMbl OCHOBHOT'0 00111€r0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATHUA

1.2

pasiindaTthb ABJICHHUA IO OIMMCAHUIO HX XaPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX JaAHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUEC

1.3

pacno3HaBaTh IpPOSBIEHUE W3YYEHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4Hcie (GU3NYECKHUE SIBICHHUS B TPUPOJIE,
IIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a]1auy B YUEOHYIO, BBLACIATD

CyIIIECTBEHHBIE CBOICTBA (MPU3HAKH ) (PU3NIECKUX SIBICHUH

1.4

OIMMCBIBATL H3YYCHHBIC CBOMCTBA Te€l H (1)I/ISI/IIIGCKI/IG SABJICHUA,
HCIIOJIb3YS (bHBPILIGCKI/Ie BCIIMYHHBI, IIPU OIKMCAHHWHU IIPABUJIIBHO
TPAKTOBATH (1)H31/I‘-I€CKI/II>'I CMBICJI HCIIOJIB3YCMbIX BCJIMYHH,
0003HaYEHHS U CANHUIIBI (bHSI/I‘leCKI/IX BCJINYHH, HAXOIHUTH (1)OpMyJ'II>I,

CBA3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEJIWYUHY C JPYyTUMHU




BCIIMYMHAMU, CTPOUTH Fpa(bI/IKI/I HN3YYCHHBIX 3aBUCHUMOCTEMN

(bU3HYECKUX BETUINH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MYECKHE SIBICHHUS M TPOIECCHI,
WCIIONb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTbh CJIOBECHYIO
GOpMyIMpPOBKY 3aKOHAa U 3alUChIBaTh €ro  MaTeMaTHYeCKOe

BBIPAKCHUC

1.6

O0BSICHATH (PM3NYECKHE MPOLECChl U CBOICTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallud MPaKTHUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISBIISATH IPUUMHHO-CJIE/ICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JOrMYyecKux ILIaroB ¢ MOMOUIbI0 2 — 3 M3y4YEHHBIX CBOMCTBa

(1)I/ISI/IIIGCKI/IX HBHGHHﬁ, (1)I/ISI/IIIGCKI/IX 3aKOHa UJIM 3dKOHOMCPHOCTHU

1.7

pemath pacy€THbIE 3aJaud (OMHUparoOIMecss Ha cucremMy u3z 2 — 3
YpaBHEHUI), HCIOJIB3yS 3aKOHBI W  (OPMYJbI, CBS3BIBAIOIINE
¢usnueckue BENMYMHBI: HAa OCHOBE aHalW3a YCIOBHA 3aJauyd
3alUChIBATh KPAaTKOE YCJIOBUE, BBIABIATH HEAOCTAIOMIME WIIN
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (DOPMYIIBI, HEOOXOAUMBIE
JUISL PEIICHHsI, MPOBOAMTH PACUETHl M OLCHWBATh PEATUCTUYHOCTD

IMMOJIYYCHHOI'O 3HAYCHUA @HSHHGCKOﬁ BCJINYHMHBI

1.8

pacno3HaBaTh NPOOJIEMbl, KOTOPbIE MOYKHO PELIMTHh IPU I[OMOILU
(U3UYECKUX METOJI0B, UCIOIb3Ys ONMCAHUE UCCIIEOBAHUS, BBIACIAT
IIPOBEPSIEMOE TPEAIIOJIOKEHUE, OLICHUBATh IIPaBUIIBHOCTBH IOPSAJKA
IIPOBEICHUS MCCIIEOBAaHUsA, JEJaThb BbIBOJbI, WHTEPIPETUPOBATH

PE3yJibTaThbl Ha6HIO,HCHHﬁ U OIIBITOB

1.9

OPOBOAWTH OMBITHl [0 HAOMIOACHUI0 (U3MYECKUX SBICHUN WU
(U3NIECKUX CBOMCTB TENl: CAMOCTOSITENILHO COOMpPATh YCTAHOBKY W3
U30BITOYHOTO Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ OMNBITA U €r0

pe3ynbTaThl, JOPMYIUPOBATH BHIBOBI

1.10

IPOBOAMTH MPU HEOOXOJUMOCTH CEPUI0 MPSMBIX H3MEpPEHUIl,
OTpe/IeyIsisl CpelHee 3HAueHHe H3MepsieMOoi BenudyuHbl ((POKycHOE
paccTosiHie CcOoOHMparomel JTUH3bI), 00OCHOBBIBATH BBIOOP CIIOCO0a

U3MepeHHs (M3MEPUTEIILHOTO MPUO0pa)

1.11

MMpOBOANTL HMCCIICAOBAHUC 3aBUCUMOCTEN (1)I/IBH‘{€CKI/IX BCINYHNH C
HCIIOJIb30OBAHHUEM IIPAMBIX H3M€p€HHfIZ IUIaHUPOBATHL HUCCIICAOBAHUC,
CaMOCTOATCIBHO CO6I/IpaTI> YCTAHOBKY, (1)I/IKCI/IpOBaTB PE3yJIbTAaThL

HOJ'Iy‘lGHHOfI 3aBUCHUMOCTH (1)I/ISI/IIIGCKI/IX BCJIMYHMH B BHJC Ta6J'II/II_II/I




Fpa(bI/IKOB, ACJIaTh BBIBOJBI ITO PE3YyJIbTaTaM UCCIICIOBAHU A

1.12

OPOBOIUTh  KOCBEHHBIE  W3MEPEHUsT  (U3NYECKUX  BEJHYUH:
IUITAHUPOBATh M3MEPEHMsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATE M3MEPEHUs, CIEeays MPEIIOKEHHOM WHCTPYKIHH,
BBIYKCIIATh 3HAYCHUE BEIUMYMHBI U aAHAIM3UPOBATH IIOJIYyYEHHBIC

PE3YyJIbTATHI C y‘léTOM BaZ[aHHOﬁ MOTpCITHOCTH I/IBMepeHI/Iﬁ

1.13

CO6J'II-O,I[aTI> npaBujia TCXHUKHU 0e30macHOCTH mpu pa60Te C

1ab0paToOpHBIM 000PYAOBaHUEM

1.14

pas3inyaTh OCHOBHbBIC NMPHU3HAKU M3YYECHHBIX (U3UUYECKUX MOJENIEH:
MaTepHaibHask TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUSUHBI HCTOUHUK
CBETa, JIyd, TOHKas JIMH3a, IUIAaHETapHas MOJENb aToMa, HYKJIOHHas

MOZACIIb aTOMHOTI'O gapa

1.15

XapaKTepu30BaTh MPHUHLIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM HAa HX ONMUCAHMs, HUCIOJb3Ys
3HaHUS O CBOHCTBaxX (U3MUECKUX SBICHUH U HEOOXOIUMBbIE

¢duznyecKrue 3aKOHOMEPHOCTU

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHBICE PUCYHKH HM3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIIBHBIX pudopoB 51
TEXHOJIOTUYECKUX TIPOLIECCOB TPH PEUICHUH Y4eOHO-TPAKTHUECKUX
3aja4, ONTUYECKUE CXEMBI IS TIOCTPOCHUS H300paKEHUH B TIIOCKOM

3epKalie 1 coOOMparole JI1H3e

1.17

NPUBOIUTL TPUMEPHl  (HAXOAWUTh WHQPOPMAIMI0O O TpUMEpax)
MPAKTHYECKOTO MCIONIb30BaHMsl (PU3MUECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU i obOecriedeHHsi 0Oe30macHOCTH Tpu  oOpallleHuu ¢
npudopaMu U TEXHUYECKUMHU YCTPOICTBAMH, COXPaHEHUS 3/I0POBbS U

CO6J'IIO,I[€HI/I$I HOPM 9KOJIOTHYCCKOI'O IOBCACHUS B Opr>KaIOIH€ﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MHPOPMAITUU (PU3UIECKOTO COJCPIKAHUS B CETH
WutepHer, camocTosTenbHO (GOpMYyIUpys TOUCKOBBIM  3ampoc,
HaxOJIUTh MYTH  OMNpPEACIICHUs]  JOCTOBEPHOCTH  IMOJYYCHHOM
uHGOpMaIlMM HAa OCHOBE MMEIOIIMXCS 3HAHUW U JOMOJHUTEIBHBIX

HCTOYHHUKOB

1.19

UCIIONIb30BAaTh MPH  BBHIMOJIHEHHMM Y4YEOHBIX 3aJaHUil  HAYy4HO-
HOMYJISIPHYIO JIUTEPaTypy (PHU3NYECKOrO COJIEepKaHUs, CIPaBOUYHbBIE
MaTepuainbl, pecypchl cetu UVHTepHeT; BIageTb NpuéMamu

KOHCIIEKTUPOBaHUS TEKCTa, IpeodpazoBaHus UHDOPMALIMK U3 OJHON




3HAKOBOU CHCTEMBI B APYTYIO

1.20

cO31aBaThb CO6CTB€HHI)I€ IMUCBbMCHHLIC W YCTHBIC COO6HI€HI/I$[ Ha
OCHOBe HWHGOpPMAlUU M3 HECKOJIbKHX HCTOYHHKOB (PUIUYECKOTO
COJIepKaHus, MyOIMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HITH
UCCJIEI0BATENIbCKOM  JESTENbHOCTH, Opyu  3TOM  I'PaMOTHO
MCIIOJIb30BaTh U3YYEHHbIN MOHATUWHBIA annapaT U3y4aeMoro pasziena
GU3MKK M COMPOBOXAATh BBICTYIJICHUE Mpe3eHTaluel ¢ Y4ETom

0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB

1.21

IPYU BHITIOJHEHUHN Y4€OHBIX MPOEKTOB M HCCIEAOBAHUN (U3UUYECKUX
IPOIIECCOB paclpeiesiTh OOSA3aHHOCTU B TPYIIE B COOTBETCTBHH C
MOCTaBJIICHHBIMU  3a/1a4aMH, CJIEAUTh 3a BBIIOJHEHHWEM IUIaHa
JEUCTBUA W  KOPPEKTUPOBaTh  €ro, aJE€KBATHO  OIICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYMINbL, BBICTPAUBATH
KOMMYHUKaTUBHOE  B3aMMOJICWCTBHE,  MPOSBIAS  TOTOBHOCTh

pa3pemiaTh KOH(PIUKTHI




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon
pa3aena

Kon
3JIeMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAaHUSA

®U3UKA U EE POJIb B [TIO3HAHUU OKPYXXAIOILIETO MUPA

1.1

®uszuka — Hayka O Ipupoje. SIBieHHs npHUPOIBI.
®usznyecKkue  SABICHUSA:  MEXAHWYECKUE,  TEIUIOBBIE,

QJICKTPUYCCKUC, MATHUTHBIC, CBETOBLIC, 3BYKOBLIC

1.2

Ouznueckue BeNWYMHBL — M3MepeHune  (QU3NUECKUX
BenmnuuH.  Ousnyeckue  npudopsl.  [lorpemHoctsb

U3MepeHuil. MexayHapoaHas CUCTEMA €IMHHIL

1.3

EcrecTBeHHOHay4YHBI METOJ MO3HAHMs: HAOJIOJCHUE,
IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBHKEHUE TUIIOTES,
9KCHEPUMEHT 10 MPOBEpPKE THIOTe3, OOBSICHEHHE

Ha6J'IIO,I[aCMOFO SABJICHUA

1.4

Onwucanue GpU3MUECKUX SIBICHUH € TIOMOIIBIO MOJIEIICH

1.5

[TpakTrdeckue paboTHI:

#H##Par###l13MepeHne pacCTOSHUM.
#H##Par###13mepenne o0bEMa KUIKOCTH W TBEPIOTO
Tena.

#H##Par###OnpeneneHue pasMepoB MajbIx Tell.
Hi#HPar#HI3mepenne  TeMmreparypel IIpd  IOMOILU

JKUJKOCTHOTO TEPMOMETpA U 1aTYUKa TEMIIEPATypPbl

ITEPBOHAYAJIBHBIE CBEJIEHMS O CTPOEHNU BEIIECTBA

2.1

#i#HtPar#H##CTpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX
PasMEPLI. OHI)ITBI, JOKa3bIBAKOIIINEC AUCKPETHOC

CTPOCHUC BCIUICCTBA

22

#i#PartHt#]|BrokeHE  dYacTHI[  BEIIECTBA. CBs13b
CKOPOCTM  JBWXKEHMsSI  4YacTHLl C  TEMIIEpaTypou.

BpoynoBsckoe nBuxenue, nuddysus

23

B3aHMO[[€I>'ICTBH€ YacCTull BEHICCTBA: IIPUTAKCHUC U

OTTAJIKUBAHHUC




HiHtPar#H#H# ArperaTHble COCTOSTHUSI BEIIECTBA: CTPOEHUE

ra3oB, >KMJKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEIl.

2.4 B3aumocBsI3p MeXIy CBOMCTBAaMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U WX aTOMHO-MOJICKYJISIPHBIM
CTpOEHUEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUI BOIBI
[IpakTHueckue paboTHI;
###Par###O1eHKa 1uamMeTpa aToMa METOJIOM PSJIOB (C
ucIosb30oBanueM (pororpaduii).

2.6 #HHPartH#ONbITH o HAOJIIOIEHUTO TEIJIOBOT'O

pacCIIMpPEHHUsI Ta30B.
HHPar#H##0ONbITBL 10 OOHAPYXKEHHIO JEHCTBUA  CHII

MOJIEKYJIIPHOTO MPUTSKECHUS

JIBIDKEHUE U B3AMMOJIEMCTBUE TEJI

31 Mexanuueckoe JIBUYKEHUE. PaBHoMepHOE u
' HEPaBHOMEPHOE JIBUKEHUE
#H##Par###CKOpOCTb. Cpennsis CKOPOCTb pu
32 HEPaBHOMEPHOM JBHKEHUHU. Pacuér myTM u BpeMeHH
JIBHKEHUS
SBnenue uHepuuu. 3aKoH HHepuuu. B3aumoneiictue
33 TeJ KaKk NPUYMHA U3MEHEHHUS! CKOPOCTH JIBUIKEHHUS Tl
Macca kak Mepa HUHEPTHOCTH Tella
14 ##HtPar#H##InotHocTs BemecTBa. CBSA3b IIOTHOCTH C
' KOJIMYECTBOM MOJICKYJ B €IUHUIIC 00bEMa BEIIeCTBA
3.5 Cuna kak XxapakTepuCcTHKa B3aUMOJCHCTBUS TN
16 Cwia ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOILIBIO INHAMOMETpPA
17 ###Par###5IBnenne Tarorenus u cwia TsokecTd. Cuiia
' TSKECTH Ha ApYyTux IutaHeTax. Bec tema. HesecomocTs
18 Cuna tpenus. TpeHHe CKONBXEHHS U TPEHUE TOKOA.
' Tpenue B npupoae U TEXHUKE
19 #H##Par###(CnoxkeHue Cul, HaNpaBJICHHBIX 110 OJHOM
' npsMoil. PaBHoelcTByrOIIast Uil
3.10 [IpakTuueckue paboThI:




Onpenenenue CKOPOCTH PaBHOMEPHOTO  JIBUIKCHHUS
(mapuka B OKUAKOCTH, MOJCIH  DJIEKTPUICCKOTO
aBToMOoOWJIE W Tak gjainee). OmpeneneHue cpeaHen
CKOPOCTH CKOJIbKEHHUS Opycka WM IIapuka IIo0
HAKJIOHHON  mockoctH. OrmpeneieHue  IIOTHOCTH
TBEPAOTO Tena. OnbIThI, JIEMOHCTPUPYIOIINE
3aBHCUMOCTh PAcTsDKCHUs (aedopManuu) MmpyXKHHBI OT
OPWIOKEHHON  cuibl.  ONBITBI, JEMOHCTPHUPYIOIIHE
3aBUCHMOCTDL CHJIbI TPCHHUA CKOJILXKCHUA OT BECa TCJIa U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

Ou3nyecKue sIBICHUS B IPUPOJIC: IPUMEPHI IBUKEHUS C
3.11 Pa3JIMYHBIMU CKOPOCTSIMH B )KMBOM U HEXXUBOU MPUPOJIE,

I[eﬁCTBHC CWJIbI TPCHUA B IIPUPOAC U TCXHUKE

3.12 TexHuyeckue ycTponCTBa: TMHAMOMETP, MOAUIUITHUKH

JIABJIEHME TBEPJIBIX TEJI, JKUJKOCTEN 1 TA30B

41 HaBnenue TtBEporo tena. CrocoObl yMEHBIICHUS U
YBEJIUYEHUS JaBJICHUS

42 JlaBnenue ra3za. 3aBUCMMOCTb JIaBJICHHUS ra3a oT 00bEMa,
TEeMITepaTypbl

43 Ilepenaua naBneHus: TBEPABIMU TEJNAMU, KUJIKOCTIMUA U
razamu. 3axkoH [lackans. [THeBMaTHUecKye MaIlIMHEI

3aBHUCHMOCTh  JABIIEHUS  JKUIKOCTH OT  TIyOUHBI
4.4 IM'mapocraTuyeckuii napagokc. CoOOIIAOITUECS COCYIBI.

rI/I,I[paBHI/IquKI/IC MCXaHU3MBbI

ATtmocdepa 3emnu u atMocdepHoe naBieHue. [IpuanHbl
45 CYILIIECTBOBaHMS BO3AYIIHOW 000704ku 3emuind. OTMbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO J1aBJIEHUS OT

BBICOTHI HAJl YPOBHEM MOPsI

46 Usmepenne atmocdeproro naminenus. llpuGopsr mmns
U3MEpEHUS aTMOC(PEPHOTO IaBICHUS

JleiicTBUe KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX
4.7 Teno. BeitankupBaromas (apxuMenoBa) Cuia. 3aKOH

Apxumena

4.8 [InaBanwue ten. Bo3gyxomnaBanue




4.9

[TpakTrdeckue paboTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJE OT
o0béMa TMOrpy:KEHHOH B JKUIKOCTh YacTH Teja.
Omnpenenenye BbITAJIKUBAIOIIEH CHUJIbL, IEHCTBYIOIIEH Ha
TEN0, NOrpyxkEHHOe B  KuAKOCTb.  IIpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOUIEH CHUJIbI, JECHCTBYIOLIEH
Ha TEIO0 B JKMJAKOCTH, OT Macchl Tena. OIMbITHI,
JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh  BBITAIKHUBAIOIICH
CWJIBI, IEHCTBYIOIIECH Ha TEJIO B KHUJIKOCTH, OT 00BbEMa
MOTPYKEHHON B KUJKOCTh YAaCTH T€Ja U OT IJIOTHOCTH
KUJKOCTH. KonctpynpoBanue apeoMerpa  WIH
KOHCTPYUPOBAHUE  JIOAKA W  OINpelesieHne  e€

Irpy30I0ABEMHOCTH

4.10

dusnyeckue SIBJICHUSA B IIpUpoOJeE: BIIASIHUE
aTMoc(hepHOro JaBJICHUS Ha KUBOUW OPraHM3M, IIABAHHE

pBIO

4.11

TexHHUecKnue YCTPOWCTBA: COOOIIAIOUINECS COCYIBI,
YCTPOHCTBO  BOAOMPOBOJA, THUAPABIMYECKUI TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC,

apeomerp

PABOTA, MOITHOCTD, DOHEPI'MA

5.1 Mexannueckas paborta
52 Mexanuyeckast MOITHOCTh
53 [IpocTble  MeXaHWU3MBI:  pbluar, OJOK, HaKJIOHHAs
' m1ockocThb. [IpaBuino paBHOBecHs pbryara
54 [TpumeHeHue npaBuiia paBHOBECHS pbluara K OJIOKy
«3on0T0oe  mpaBmwiao»  MexaHukd.  KoaddumumeHnr
5.5 II0JIE3HOTO JNEUCTBUS MEXaHU3MOB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHmManbHas SHEPTrUU TeJa, MOAHATOrO Hall 3eMIIEH
5.7 Kunernueckas sueprus
58 [Tonnass mexanuueckass SHEprusi. 3aKOH WU3MEHEHUS U
' COXpaHEHUS MEXaHUYECKON IHEPTHUHI
59 [IpakTuueckue paboThI:




#i#HPart##Onpeneneane  pabOTBI CHIIBI TPEHHS TPH
PaBHOMCpHOM ABHXXCHHMKU TCjIa II0 I‘OpH?;OHTEU'IBHOﬁ
HOBEpXHOCTU. MccnenoBaHue  yCIOBUII  paBHOBECHS
pbruara. MW3mepenme KIIJl HakiIOHHOW IUIOCKOCTH.

I/I3yquI/Ie 3dKOHa COXpaHCHUA MEXaHUYEeCKOU OHCPIrun

dusnyeckue SBICHUS B npupojaec: pbHaru B TCIIC

5.10
YeJoBeKa
TexHuueckue ycTpoilcTBa: pbluar, TMOABWXHBIA U
5.11 HEMOABIKHBIA OJIOKH, HAKJIOHHAs IJIOCKOCTh, MIPOCThIE
MEXaHU3MBbI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemMble 31eMEHTBI CO/IePKAHMSA
pa3jena 3j1eMeHTa
TEIJIOBBIE ABJIEHU A
OCHOBHBIE  IOJIOKEHHUSI  MOJIEKYJISIPHO-KHMHETHYECKON
61 TEOPUM CTPOEHHUs BellecTBa. Macca U pa3Mepbl
. MoJieKyd.  OmbITB,  MOATBEP)KAAIONIAE  OCHOBHBIC
MOJIOKEHMS MOJIEKYJISIPHOKMHETUYECKOM TeOpuu
Mogenu  TBEpHOro, JKUAKOIO U razo00pa3HOro
6.2 cocTosiHMi BemiecTBa. Kpucrammmueckue u amopdHbe
Tena
OOBsicHEeHHEe CBOMCTB ra3oB, XKHJIKOCTEH U TBEPBIX TeI
6 6.3 Ha OCHOBE IIOJIOKEHMH MOJEKYIIPHOKUHETUYECKON
TEOpUn
6.4 CMaunBaHUE U KallWJUIIPHBIE SBJICHUS
6.5 TemnoBoe pacuiipeHue U cxaTue
66 Temneparypa. CBsi3p TemmepaTypbl CO CKOPOCTBIO
. TEIUIOBOTO IBUKEHUS YaCTHLL
67 Buytpennsis sHeprus. CriocoObl U3MEHEHUS! BHYTPEHHEH
. SHEPIUu: TEIUIoNepeiaya U COBEpUICHHE PaOdOTHI
6.8 Buasl Teruionepenayun: TEMIONMPOBOAHOCTb, KOHBEKIIHS,




U3IIy4eHHe

KomnyectBO  TEILIOTHI. VnenoHasts  TEILIOEMKOCTH

6.9
BelecTBa
TemmooOMeH © TemjaoBOe paBHOBecHE. Y paBHEHUE
6.10
TEIIOBOTO OanaHca
611 [1naBnenue u oTBepAeBaHNE KPUCTAUIMYECKUX BEILIECTB.
' VY aenbHas TEIOTa IJIaBICHUS
[TapooOpa3zoBanne ®  KoHIeHcamus. Vcmaperwue.
612 Kunenue. VYnenpHas  Temsiora  mapooOpa3oBaHMsL.
' 3aBUCHUMOCTh TEMIIEPATypbl KUIEHHS OT aTMOC(HEPHOro
JaBIICHUS
6.13 BrnaxnocTs Bo3tyxa
6.14 DHeprus TOIUIMBA. Y JiesibHAas TeIIOTa CTOPAHUS
[Mpunmuner  pabotel  TeroBbix — asurarenein  KIIJJ
6.15 TEIUIOBOrO JABUraTess. TeryioBble JBUTATENM W 3alluTa
OKpY>KaroIen cpebl
3aKOH COXpaHEeHHsI U MPEBPALIEHUS SHEPTUU B TEIUIOBBIX
6.16
rporeccax
[IpakTryeckue pabOTHI:
HHHPar###ONbITEI 110 OOHAPY)KEHUIO JICHCTBHSI  CHJI
MOJIEKYJIIPHOTO TTPUTSKEHUSI.
HHHPar###OnpITbl 110 BBIPALLMBAHUIO  KPUCTAJLIOB
IIOBAPEHHOM COJIM WIH caxapa.
#HHPar###ONBITBL MO HAONMIOACHUIO  TEIUIOBOTO
617 paciIipeHus ra30B, JKUIKOCTEH U TBEPIBIX TEIL.

##HPar###OnpeiesieHrie JaBleHUsS BO3ayxa B OasioHe
HIMPHIIA.

HH#HPar#H##ONBITHl, IEMOHCTPUPYIOLME 3aBUCHUMOCTD
JABJICHUS BO3[yXa OT €ro o0bhEMa M HArpeBaHUs WIH
OXJIaXKICHUSL.

###Par### [poBepka rumnoTe3sl JUHEWHONW 3aBUCUMOCTH

JUIMHBI  CTOJIOMKA KHJIKOCTH B TEPMOMETPUYECCKON




TPYOKe OT TeMIIepaTyphl.

#iHPar#H##Habmonenne U3MEHEHUs BHYTpEHHEN
SHEPrUM TeJla B pe3ylbTaTe TeIuionepenayn u padoTs
BHEIIHHUX CHIL.

#i#Parf##lccnenoBanue sBIEHUS TEIJIOOOMEHA MpU
CMENIMBAHUU XOJIOAHOU U TOpsSYEH BOJBI.
#HH#Par#H##Onpenenenue KOJIMYECTBA TEIUIOTHI,
MOJIY4YEHHOTO BOJIOM MpU TEIUIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUIHHAPOM.

H#HH#Par###Onpenenenue yIE€TBbHOU TEMJIOEMKOCTHU
BCIICCTBA.

#i#H#Par###lccnenoBanue npouecca UCapeHusl.
#HH#Par###OnpeneneHue  OTHOCUTEIBHOM — BIIaKHOCTH
BO3/yXa.

#HH#Par###Onpenenenne yaeabHON TEIUIOTh TUIABJICHUS

JIpJa.

6.18

dusnyeckue SABICHUS B MPHPOJC: IOBEPXHOCTHOE
HATSOKEHHE W KAMWULIPHBIC SBJICHHS B MPHPOIE,
KpUCTaJUTBI B TIpupoe, uanyueHue CojHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCTaA.

6.19

TexHudeckue  yCTpPOWCTBA:  KallWUIAPBL, IPHUMEPHI
HCIIOJIB30BAaHUs KPUCTAILIOB, JKMJIKOCTHBIA TEPMOMETP,
JaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHHUS
JIOMOB, TUIPOMETpBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJIb BHYTPCHHETO CrOpaHus.

OJIEKTPUYECKHUE U MATHUTHBIE ABJIEHUA

7.1 OnexTpusanus Tei. [[Ba poaa 3JIeKTpUUYECKUX 3apsiioB
B3aumopelictBue 3apspkeHHBIX Tel.  3akoH  KyioHa

7.2 (3aBUCUMOCTb CHJIbI B3aUMOJEHCTBHS 3aPSKEHHBIX TEJl OT
BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEX/y TEJIaMH)

73 Onexrpuueckoe nose. Hanpsyk€HHOCTb JIEKTPUYIECKOro

I10JIA. HpI/IHI_II/IH CYNECPIIO3UINU SJICKTPUUCCKUX roJiei




(Ha KaYECTBEHHOM YpPOBHE)

Hocurenu »snexkrpuyeckux 3aps/ioB. JIeMEHTApHBIN

7.4 anekTpuueckuit 3apaa. Ctpoenue aroma. [IpoBoaHuKY U

TURJIEKTPUKU
7.5 3aKOH COXpaHEHMs FIEKTPUUECKOTO0 3apsaa

OnekTpuyeckud  TOK.  YCIOBUS  CYIIECTBOBaHMS
7.6

ANEKTPUYECKOTO TOKA. VICTOUHUKH TOCTOSSHHOTO TOKA

JencrBus 3JIEKTPUYECKOTO TOKa (TeruioBoe,
7.7 XMMHYECKOE, MAarHuTHOe). OJIEeKTPUUECKHH TOK B

KHUJIKOCTSAX U razax

OnexkTtpuueckas uenb. Cuia ToKa. OJIEKTPUYECKOE
7.8

HalpspKeHHe

CormnpoTuBieHue IPOBO/IHUKA. VY nenbHoe
7.9

COIIPOTHBIICHUE BELIECTBA
7.10 3axon OMa 151 yyacTKa 1enu

IlocnenoBarenbHOE W NapajuleIbHOE  COCIUHEHUE
7.11

IIPOBOJIHUKOB

PaGora u MOIIHOCTH 3JEKTPUUECKOTO TOKA. 3aKOH
7.12

JIxoynsa — Jlenna

DJNeKTpuYecKue Lenu U IMOTPEOUTENN 3JIEKTPUUYECKOM
7.13

sHepruu B 0bITy. KopoTkoe 3aMbIkaHne

[TocTrosiHHBIE MarHuThl. B3anMopaelcTBHE MOCTOSHHBIX
7.14

MarHuToB

MarnuTtHoe mosie. MarHutHoe mojie 3eMiIM U ero
7.15

3HaYEHUE JUIsl )KU3HU Ha 3emiie

OmnbIT Opcreaa. MarHuTHOE 0JI€ JIEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHue 3JIeKTPOMArHUTOB B TEXHUKE

JlelicTBUE MarHUTHOIO MOJS HA MPOBOJHUK C TOKOM.

DNeKTpOoABUTaTedb MOCTOSTHHOrO TOKa. Mcmonb3oBanue
7.17

JIEKTPOABHUraTeNel B TEXHHUUECKUX YCTpOMCTBAaX M Ha

TpaHCIIOPTE
7.18 OnbiTel  @Papanes.  SIBieHHe  3JIEKTPOMArHUTHOM




nHaykuuu. llpasuno Jlenna

DneKTporeHeparop. Cnoco0bl HOJTy4eHHS
7.19 NEKTPUYECKON JHEPruu. DNEeKTPOCTaHIH Ha

BO300HOBJISIEMbBIX UCTOUHUKAX SHEPTUU

[IpakTuyeckue paboThI:

OnbIThl 110 HAOTIOICHUIO JIEKTPU3AINHN TEJl UHAYKIIMEH

U TIPU CONTPUKOCHOBEHUHU.

HccnenoBanne JEUCTBUS  DIIEKTPUYECKOrO IOJIS  Ha

IMPOBOAHUKHU U TUIJICKTPHUKH.

C6opka u mpoBepka palbOThl 3JIEKTPUUECKON Lenu

IIOCTOSIHHOT'O TOKA.

W3mepenue u peryaupoBaHue CUIIbI TOKa.

V3mepeHue U peryJinpoBaHue HalpsHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYILIETO Yepes3

PE3UCTOp, OT CONPOTUBIICHUSI PE3UCTOPA U HAIPSLKEHUS

Ha pe3nCcTope.

OHI)ITI)I, ACMOHCTPUPYIOIIUC 3aBUCHUMOCTDb

ANEKTPUYECKOTO COINPOTUBIIEHUSI IPOBOJHUKA OT €ro
7.20 JUIMHBI, IIJIOLIAIU [TOTIEPEYHOr0 CeUEHUs U MaTepuaia.

[IpoBepka TmpaBuiIa CIOKEHUS HANPsDKCHUM  TIpH
MOCJICJIOBATEIbHOM ~ COCIMHEHUU JBYX  PE3UCTOPOB.
[TpoBepka mpaBuia Uil CHIIBI TOKA TMPH MapajuieIbHOM
coeMHEeHUU  pesuctopoB.  OmpeneneHue  paOOTHI
AIIEKTPUUECKOTO  TOKA, HAYIIETO Yepe3  Pe3UucTop.
OnpeneneHye  MOIIHOCTH  DJEKTPUYECKOTO  TOKa,
BBIJIETISIEMOI Ha pe3uctope. MccneoBanue 3aBUCUMOCTH
CHJIBI TOKa, MAYIIETO Yepe3 JIaMIOUKY, OT HaNpsKEHUS
Ha Heil. Onpenenenue KII/ narpesarens. MccnenoBanue
MAardmTHOT O B3aHMOI[€fICTBHH IIOCTOSAHHBIX MArHuUTOB.
N3ydeHrie MarHUTHOTO TOJISI TOCTOSIHHBIX MAarHUTOB TMIPU
UX Oo0beOIMHEHWH ©  pazaeneHud. MccnemoBaHue
JEUCTBUSA AJIEKTPUUECKOTO0 TOKA HA MAarHUTHYIO CTPEJIKY.

OHBITLI, ACMOHCTPUPYIOIIUC 3aBUCHUMOCTDb CHJIbI




B3aHMO[[€I>'ICTBH$[ KaTyllKyu ¢ TOKOM U MaroiuTa OT CHJIbL
TOKa U HaAIIPpaBJICHUA TOKAa B KaTYIIKE. HSy‘leHI/Ie

HeﬁCTBHH MAarduMTHOI'O II0JII Ha IIPOBOJHHMK C TOKOM.

KonctpyupoBanue u A3y4EeHUE paboThI
3JIEKTPOJIBUTATENS. Usmepenue KIIZQ
ANEKTPOABUTaTEIbHON YCTaHOBKH. OnbIThI o

HUCCICIOBAHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ WHAYKIWH:
HCCIICIOBAHUC W3MEHEHMN 3HAYCeHUS U HaIIpaBJICHUS

HHAYKIUXOHHOI'O TOKa

7.21

dusnyeckue SBJICHUA B TMPUPOAC: DIEKTPUUYECKHE
ABIEHUsI B atMocepe,  AIEKTPUUECTBO  KHUBBIX
OpPraHM3MOB, MarHUTHOE TOJe 3eMJIH, Ipeild MOI0COoB,
POJIb MAarHUTHOTO TOJIS JIJISl )KM3HU Ha 3eMJie, MOJIIPHOE

CHAHHUC

7.22

TexHuueckue ycTpoicTBa: 3JIEKTPOCKOI, aMIIEPMETP,
BOJIbTMETP, PEOCTAT, CYETUUK DIIEKTPUUECKON IHEPIuw,
3JIEKTPOOCBETUTEIbHbIE ~ MPUOOPBI,  HarpeBaTebHbIE
AIIEKTPOIIPUOOPHI (mpumepsl), JIEKTPUYECKUE
[IPEIOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUraTelb

IMOCTOAHHOT'O TOKA, 'CHEPATOP NOCTOAHHOI'O TOKA

9 KUIIACC
Kon
Konx anemenra [IpoBepsieMble 371EMEHTHI COACPKAHUS
paszzaena
MEXAHUWYECKUE SABJIEHUA
Mexanuueckoe JBIKEHHME. MarepuanbHas — TOYKa.
51 Cucrema orcuéra
g 8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JABMKCHUS
8.3 PaBHOMEpHOE NPAMONMHENHOE IBUKEHNE
#H##Par##HHepaBHoMepHOE NIPSAMOJIMHEMHOE IBUKECHUE.
8.4 CpenHsis W MIHOBEHHass  CKOpOCTb  Tela  IpH

HEPaBHOMEPHOM JIBHIKCHHUH




YckopeHnue. PaBHOyCcKOpeHHOE NPSAMOJIMHEHHOE

8.5
JIBUKCHHE
8.6 #i#HPar####CBoOoiHOe nagenue. OneiTel ["anunes
H#i##Par###PaBHOMEpHOE NIBMKEHUE IO OKPYXHOCTH.
8.7 [lepuon u yactota oOpamienus. JluHeiHass u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe YCKOpEeHue
8.8 [Tepsnriii 3akoH HeroToHa
8.9 Bropoii 3akoH HeroTona
8.10 Tperuii 3akon HetoToHa
8.11 H##H#Par##H#] [puHuuMI cynepno3uluy CUIl
8.12 Cuna ynpyroctu. 3akoH I'yka
#HHPar###Cuna TpeHMs: cuja TPEHUS CKOJIbKEHUS,
513 CHJIa TPEHHUS TTOKOsI, APYTUe BUIbI TPEHUS
#H##Par####Cuna  TSKECTM M 3aKOH  BCEMHUPHOTO
.14 TATOTEHUS. Y CKOPpEHUE CBOOOHOTO MaJACHHUs
HBuxenne  tuianer  Bokpyr — Comnma.  Ilepsas
513 KOCMMUECKasi CKOpocTb. HeBecoMOCTh U meperpy3ku
PaBHOBecue marepuanbHON TOUKU. AOCOJIIOTHO TBEPAOE
8.16 oo
#H##Par##HPaBHoBecue TBEPIOTO Tena C 3aKpEIIEHHON
817 ocbio Bparienus. MomeHT cuiibl. LleHTp Tsxectn
8.18 Nmnynec Tena. U3menenue ummynbca. IMIynbe cuiib
8.19 3aKOH COXpaHEHUsI UMITyJIbCa
8.20 #HHPart##PeakTUBHOE OBIKEHIE
8.21 Mexanndeckas padoTa 1 MOIIIHOCTh
PabGora cun TspkectH, ympyroct, TpeHus. CBs3b
8.22 SHEPTUU U PAOOTHI
[loTennmaneHass  SHEpPrusi Teja, MOAHSITOIO  HAj
5.23 MOBEPXHOCTHIO 3eMJIIH
8.24 [ToTeHuunanbHas SHEPrUs CKATOU MPYKUHBI
#HH##Par###Kunernueckas sHeprus.  Teopema o
825 KUHETHYECKON YHEPTUU
8.26 Hi#HPar#H##3aKoH cOXpaHEHUs] MEXaHUYECKON SHEPruu




8.27

[IpakTuueckue paboThI:

OmpezenieHne CpenHEe CKOPOCTH CKOJIbXKEHUS Opycka
WU JBUWKEHUS IIapuKa IO HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHne yCKOpeHHUs Teiaa IPU PaBHOYCKOPEHHOM
JBUKEHUHU 110 HAKIIOHHOM IJTIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTM OT BpPEMEHM IIpU
PaBHOYCKOPEHHOM JBM)XEHHU 0€3 HayallbHON CKOPOCTH.
[IpoBepka TrUMOTE3bl: €CAM IPU PABHOYCKOPEHHOM
IBUKEHUHM 0€3 HadyallbHOM CKOpPOCTHU IMYTH OTHOCSATCS
KaK psJ  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOILNE
MIPOMEXYTKH BPEMEHHU OJIMHAKOBBI.

HCCHGI{OB&HHG 3aBUCUMOCTH CHUJIbI TPCHUA CKOJIbXKCHUA
OT CWibl HOpMalbHOro JjaBieHus. Onpenenenue
koaddunmenTa TpeHus ckolbxkeHus. OnpeneneHue
KEcTKocTU TpyxkuHbL. OmpeneneHue pabOThl CUIIBI
TpEeHUs TNpU PABHOMEPHOM JABWKEHUU Tejla IO
TOPU30HTANBHOM TOBepXHOCTH. Ompenenenue padboOThI
CUIBI  yOPYrocTM  IIpu  HoAbEME  Ipy3a  C
HUCII0JIBb30BaHUEM HEIIOBUXXHOI'O u IIOABHKHOTI'O

0JIOKOB

8.28

dusznyeckue SIBICHUS B mpupoAc: IMpUJIKNBbLI U OTJIMBELI,
ABMOKCHUC IIJIAHCT ConHeyHon CUCTCMbI, PCAKTHUBHOC

JABUIKCHUC JXHMBBIX OPraHU3MOB

8.29

TexHuyeckue  yCTpOMCTBA:  CHOUAOMETP,  JATYUKHU

ITOJIOYKEHUS, PACCTOSHMS U YCKOPEHUS, PAKETBI

MEXAHUYECKUME KOJIEBAHUA U BOJIHBI

KonebarenbHoe nsuxenne. OCHOBHBIE XapaKTEPUCTUKU

>l KoJe0aHuii: Mepuo/l, 4acToTa, aMILTUTYAa
92 MaremaTH4ecKuH Hu MPYKUHHBIN MasTHHKH.
. [IpeBpareHune SHEPrUuy MPU KoJedaTeTbHOM JBUKCHUU
93 3aryxatomme KosebaHusi. BBIHYXIEeHHBIE KOJeOaHMUS.
' Pe3onanc
Mexannueckue BoJHBL. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHbIe U TIONIEpEUHbIE BOJIHBI. J[JTMHA BOJIHBI U

CKOpOCTb €€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B




TBép,I[OM TCIIC, celicMHUUeCcKHEe BOJIHBI

9.5 3Byk. ['poMKOCTB 1 BbIcOTa 3ByKa. OTpaxeHue 3ByKa

9.6 Wudpa3Byk u ynbTpazByk
[IpakTuyeckue paboThI:
Omnpenenenue 4acToThl W Iepuoja  KoseOaHWH
MaTEeMaTU4YeCKOro MasiTHUKA.
OmnpeneneHne 4acToThl W Mepuojna  KojeOaHWi
NPYKUHHOTO MasiTHUKA

97 HccnenoBanue 3aBUCHMOCTH — Tepuoja  KoJeOaHMi

' MOJIBEIIEHHOIO0 K HHUTH Tpy3a OT JJIUHBI HHUTH.
HccnenoBanue 3aBUCUMOCTH — Tepuoja  KoJeOaHMi
IPY)KHUHHOTO MasTHUKa OT Macchl rpysa. I[IpoBepka
HE3aBUCHUMOCTH nepuosa KoJie0aHun rpys3a,
MIOJIBEIIEHHOTO0 K HHUTH, OT MAacchl Ipy3a M XECTKOCTU
NPYKUHBL MI3MepeHne yCKOpeHus: CBOOOHOTO MaICHHS
@dusnueckue sSBICHHUS B MPHUPOJE: BOCHPHUATHE 3BYKOB

9.8 KUBOTHBIMH, 3€MJICTPSICEHHE, CEWCMUYECKHUE BOJIHBI,
IyHaMH, X0

9.9 TexHuueckue yCTpOWCTBA: OXOJOT, HCIOJIB30BAHKE

YIIBTPa3ByKa B OBITY U TCXHUKE

10

OJIEKTPOMAT'HUTHOE TIOJIE 1 DJIEKTPOMATI'HUTHBIE BOJIHbI

BHGKTpOMaFHI/ITHOC I10JIC. SHGKTpOMaFHI/ITHBIC BOJIHEI.

101 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [Ixana 371eKTPOMAarHUTHBIX BOJIH

103 OnekTpoMaruuTHas npupoja cBera. CKopocTh CBeTa.

' BonnoBeie cBOMCTBaA CcBETa

[IpakTuueckue paboThI:

10.4 N3yyeHne CBOMCTB  3JEKTPOMAarHUTHBIX  BOJH  C
MIOMOILBI0 MOOMIIBHOTO TesleoHa
dusuueckue SBICHUA B IpUpPOJE: OHUOIIOTMYECKOE

10.5 JelcTBHE BUJIMMOTO, yIBTPa(UOIETOBOrO U
PEHTI€HOBCKOI'O U3JTy4YEeHUN

10.6 TexHuueckue YCTPOMCTBA: UCIIOJIb30BaHUE

QJICKTPOMAriMTHLIX BOJIH JJIA COTOBOM CBS3U




11

CBETOBBIE ABJIEHIA

11.1

JlyueBast moniens cBeta. MIcTouHMKM cBeTa

11.2 [IpsamoninHENHOE pacCIPOCTPAHEHUE CBETA
13 Otpaxenue ceta. [Imockoe 3epkano. 3aKOH OTpaKeHUS
. CBETa
114 [Ipenomnenue cBeta. 3aKOH TMPEIOMIICHHS  CBETa.
. [TonmHOE BHYTpEeHHEE OTpaKEHUE CBETA
11.5 JIunza. Xop ydeit B TuH3e
116 OnTuueckast cucrema Qoroanmnapata, MHKPOCKONA U
. Teneckomna
17 I'ma3 xak omnrTuyeckas cuctema. bIuU3opykocTh U
. JAITbHO30PKOCTh
118 Paznoxenne Oenoro ceera B cniektp. OnbiTel HproToHA.
' CrnosxeHue crieKTpaibHbBIX IBETOB. Jlucnepcus cBeTa
[IpakTuueckue paboThI:
#H#HPar###ccnenosanue 3aBUCUMOCTH yria
OTPa)XEHHUs CBETOBOIO JIyya OT yIJia MaJeHHs.
#iHPar#f#lI3ydenne  XapakTepUCTUK  HU300pakeHUs
IpeMeTa B TUIOCKOM 3epKalie.
#H#HPar##ccnenosanue 3aBUCUMOCTH yria
MPEJIOMJICHUS CBETOBOTO Jyda OT yrja MaJeHHs Ha
119 TpaHUIE «BO3JIyX — CTEKIION.

###HPar#Ht# lonyyenne  M300paKEHUUW C  MTOMOIIBIO
cOOMparoIIeH JIMH3HI.

##HPar###Onpenenenne  (GOKYCHOTO PACCTOSHUS U
ONTHUYECKOM CHIIBI COOMpPAIOIIEH JTUH3HI.
HH#HPar###ONbITEl O pa3NoKeHUI0 OeIoro cBeTa B
CIIEKTD.

HHHPar##H#ONBITHL IO BOCHPHUATHIO I[BETa MPEIMETOB

MIPU MX HAOJIOICHUH Yepe3 IBETOBBIE (PHIIBTPHI

11.10

®duznueckue sBJICHUs B npupoje: 3aTmMeHus CosHIa u
JlyHBI, 1IBeTa TeN, ONTHUYECKHE SBJICHHUS B arMocdepe

(uBet HeOa, pedpakiusi, paxyra, MUPax)

11.11

TexHuueckue YCTpOMCTBa: OYKH, IIEPUCKOII,




(bOToaHnapaT, OIITHYCCKHUE CBECTOBOABI

12

KBAHTOBBIE ABJIEHUA
1 Oneitel Pezepdopna u maHeTapHas MoJielb aroMa.
' Monaens aroma bopa
122 Hcnyckanue u moriionieHue cBera aToMoM. KBaHTBHI
. JIuneliuaTeie CIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(a, OeTa- 1 TaMMa-u3ITydeHUs
14 Crpoenne aromHoro sapa. HykimonHas Moxenb
' aTOMHOrO siipa. M3oTormbl
s PanuoaxTtuBHble npeBpaimeHus. Ilepuon mnomypacnana
. aTOMHBIX S1€p
16 SAnepHble peakiuu. 3aKOHbI COXpPAHEHUs 3aps0BOro U
. MaccOBOI'0 YHCEI
12.7 DHeprus cBs3U aTOMHBIX sifiep. CBsI3b Macchl U SHEPTUU
18 Peakuuu cunresa u nenenus saep. VicrouHuku sHepruu
' ConHua u 3BE311
129 Anepnas  sHepreruka. JlelicTBUE€  paJMOAKTUBHBIX
. M3JIy4€HUH Ha )KUBbIE OPraHU3MBI
[IpakTuueckue paboThI:
Habnronenue CryiomHbIX M JMHEWYATbIX CIIEKTPOB
.10 W3JTyYEHUS.
HccnenoBanue TpeKoB: U3MEpPEHUE YHEPTUU YaCTHUIBI
0 TOpMO3HOMY TTyTH (110 poTorpadusim).
N3mepenue paanoakTUBHOTO oHa
®usnueckue SBICHUS B NPUPOJE: ECTECTBEHHBIN
paZvOaKTUBHBIN ¢om, KOCMHUYECKHE Ty4H,
12.11 PaINOAKTUBHOE MW3JIYyYEHUE MPUPOJHBIX MUHEPAJIOB,
JNEUCTBHE pAaJUOAKTUBHBIX H3JIy4YCHUM Ha OpraHu3M
YesioBeKa
1912 TexHuueckue YCTpOMCTBa: CIIEKTPOCKOII,

VHIMBUyaIbHbIN JO3UMETP, Kamepa Buiibcona




HHPOBEPSAEMBIE HA OI'D 10O PU3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM
MHPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
MpOBEPAEMOro
TpeOOBaHUA

IIpoBepsiemble TPpeGOBaHMSA K MPeIMETHBIM pe3yJbTaTaM
0a30BOro YpoBHsI OCBOCHHsI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOT0 00111ero o0pa3oBaHusi Ha ocHoBe PI'OC

[Tonnmanue poau  (QU3MKM B HAy4yHOM  KapTHMHE  MUDPA,
c(hopMUPOBAHHOCTHh 0A30BBIX MPEJICTABICHUM O 3aKOHOMEPHOH CBSI3H
U TI03HABAEMOCTH SBJICHHHM MPUPOIBI, O POJIU HKCIEPHUMEHTa B
¢usuke, o cucreMooOpasyromeii ponu (GU3MKK B Pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHMKH U TEXHOJIOTHH, 00 SBOIIOIUU
(GU3MYECKUX 3HAHMM M WX POJU B IEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpa, O BKIAJE POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, pa3BUTUC TCXHUKHU U TEXHOJIOTHH

3HaHus O BHMJAaX MaTepud (BEIIECTBO W TIOJIE), O JABUKEHUU Kak
croco0e CyIlecTBOBaHUSI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHS BELIECTBA, O (DU3MUYECKON CYIIHOCTH SIBICHUI MPHUPOIBI
(MEXaHUYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U KBaHTOBBIX);
YMEHHE pa3IuyvaTh SBJICHUS O OMHCAHUIO UX XapAaKTEPHBIX CBONCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;
YMEHHE Paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBICHUIN
B OKPYXAlOIlEeM MHpE, BBIACISASA UX CYIIECTBEHHBIE CBOICTBA

(mpu3HaKM)

Bnagenue ocHOBaMH NOHSTHUMHOrO armapara M CHMBOJUYECKOTO
A3bIKa (PU3UKU W UCIOJIB30BAaHWE WX JIJIS PeUIeHHs Y4eOHBIX 3a/1ay;
YMCHHE XapaKTEepPH30BaTh CBOWCTBA Tell, (PU3UYECKHE SBICHHUS W

IMPpOLECCChI, UCITOIB3YsL Q)YHHaMeHTaJ'IBHBIC U OMIITUPHUYCCKHUEC 3aKOHBI

YMeHure OnuChIBaTh HU3YUYCHHBIC CBOMCTBA Ten U (bHBI/ILleCKI/Ie SABJICHUA,

UCTIOJNB3YS (PU3NICCKUE BEITUIUHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO IIO3HAHUA C YYETOM
coOirofieHus mpaBui 0€30MacHOro TpyAa: HaOmroaeHue (U3MYECKUX
SIBJIEHUI:

YMEHHE CaMOCTOSTENbHO COOMpPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY




U3 JaHHOro Habopa 00OpyIOBAaHUA 1O MHCTPYKLUH, ONMHUCHIBATH XOJ
OTIBITA ¥ 3aIMCHIBATH €0 PE3YIbTATHI, (HOPMYITHPOBATH BHIBOMKI;
IPOBE/ICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3UIECKUX BEITHMUNH:
yMEHHE IUIAHUPOBATh HM3MEPEHHUs, CaMOCTOSITEIIbHO  COOHMpaTh
JKCIEPUMEHTAIBHYI0  YCTAaHOBKY II0 HHCTPYKLMH, BBIYMCIATH
3HAUEHUE BEJIMYMHBI U aHAIM3UPOBAThH MOJIYYCHHBIE PE3YJIbTATHI C
y4€TOM 3aJaHHOH MOIPEUIHOCTH Pe3yJIbTATOB U3MEPEHMUIA,
IIPOBEICHUE  HECJIOXKHBIX  OKCIIEPUMEHTAJIBHBIX  MCCIIECIOBaHMM;
CaMOCTOATEJIBHO ~ COOMpaTh  SKCIEPUMEHTAIbHYIO YCTAHOBKY U
IPOBOJIUTH  WCCIENOBAHWE [0  UHCTPYKLMH,  MPEACTaBISATH
MOJTYYCHHBIE 3aBUCHUMOCTH (D)M3WYECKUX BEIMYWH B BUJE TAOIHIl U
rpadMKOB, yYUTHIBATh ITOTPEIIHOCTH, JI€TATh BHIBOJIBI IO PE3YJIbTaTaM

HCCIICAOBAaHUA

[Tonnmanue  XapakTepHBIX  CBOMCTB  (u3MuUecKHX  Mojeneit
(MaTepuanbpHas TOYKa, aOCONIOTHO TBEPAOE TENO, MOJAETH CTPOCHHUS
ra3oB, >KHJKOCTEM W TBEPABIX TeJ, IUJIAaHETapHas MOJEIb aToMa,
HYKJIOHHAas MOJIETIb aTOMHOIO $/Ipa) U yMEHHE MPUMEHATb HX IS

00BsICHEHUS! PU3NYECKUX ITPOLIECCOB

YMeHue oOBACHATh (PU3UYECKHE MPOLECChl M CBOWCTBA Tel, B TOM
YUCI€ K B KOHTEKCTE CHUTyallud NPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IPUUYUHHO-CIICACTBEHHBIE CBA3H U
CTPOUTH OOBSCHEHHE C OMOPOH Ha M3yYEHHBIE CBOMCTBA (PH3MUECKUX

HBHGHHﬁ, (1)I/ISI/I‘IGCKI/IC 3aKOHbI, 3aKOHOMEPHOCTHU U MOJCIIN

YMeHnue pemate pacuérHble 3agaud (Ha 0Oaze 2 — 3 ypaBHEHHI),
UCNONB3Yysl 3aKOHbl U (GOpMyJbl, CBs3bIBalOLIUE  (PU3NUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATH KpPATKOC YCJIOBUC 3aaavu,
BBISBIISITH HEAOCTAIOLIME JaHHBbIE, BBIOUPATh 3aKOHBI U (HOPMYJIBI,
HeoOXouMblIe JUIsl €€ pelIeHMs], UCI0Ib30BaTh CIPABOYHbIE JaHHBIC,
OPOBOJIUTH PAaCUYEThl M OLEHMBATh PEATUCTHUYHOCTh IOJYYECHHOI'O
3HaueHUsS (PM3MUYECKON BEIIMYUHBI, YMEHUE OINPEACISATh Pa3MEPHOCTh

@HSHHGCKOﬁ BCJINYHNHBI, HOJ'Iy‘lGHHOfI IIpHu PCUHICHHUH 3aJa491

YMeHue XapaKTCPHU30BaThb IIPUHIMIIBL JEUCTBUS TEXHUUYECKHUX
YCTpOﬁCTB, B TOM 4HCJIE€ OBITOBBIX HpI/I60pOB, U IPOMBIINIICHHBIX
TEXHOJIOTHUYCCKHUX IMPOLCCCOB IO UX OIMMMCAHUIO, UCIIOJIb3YA 3HAHUA O

CBOMCTBaxX (1)H3HLIGCKI/IX SIBJICHUN U H€O6XOI[I/IMBIG (1)I/ISI/ILIGCKI/I6




3aKOHOMCPHOCTHU

10

YMeHue ucnosb30BaTh 3HaHUS O (U3MYECKUX SBICHUSX B
IOBCEHEBHOM kM3HM s oOecrieyeHHs O€30MAaCHOCTH  IpU
oOpamiennn ¢ OBITOBBIMH ~ mpuOOpaMH ¥ TEXHUYECKUMHU
YCTPOMCTBAMM, COXPAHEHHUS 3/10pOBbSI U  COOJIOACHUS HOPM
HKOJIOTHUECKOTO TIOBEJCHHUS B OKpYXarolled cpene; MOHUMAaHUE
HEOOXOIMMOCTH NPUMEHEHUS JOCTHXKEHUM (U3UKU U TEXHOJIOTMH

AJId paliMOHaJIbHOI'O IPpHUPOJ0IIO0JIb30BaHUSA

11

OneIT TOMCKa, TpeoOpa3oBaHUs U MPEACTaBICHUS HHPOPMAITU
¢u3ndeckoro copep)kaHusi C HCIOJB30BaHUEM HH(DOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOJly4eHHOW WH(POpPMAIIMM Ha OCHOBE HWMEIONIUXCS 3HAHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB,  YMEHHME  HCIOJIb30BaTh  IpHU
BBIMIOJTHEHUH YYEOHBIX 3aJaHUil HAyYHO-MOMYJSIPHYIO JIUTEpaTypy
(bu3UYECKOr0 CONep:KaHUs, CIIPABOYHbIE MaTepUajbl, PECYpChl CETH
WutepHer; BnajeHue 0a30BBIMM  HaBBIKAMU  NPEOOpa3OBaHUS
uHPOpMAIMM W3 OJHOH 3HAKOBOH CHCTEMBI B JPYTYIO; YMEHUE
cO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIE W YCTHBIE COOOLICHHS Ha

OCHOBC I/IH(1)OpMaI_II/II/I N3 HCCKOJIBKUX HCTOYHHUKOB




HEPEYEHDb JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3J1EMEHT COEPKAHUS
1 MEXAHUYECKUE ABJIEHUA
. Mexanuueckoe  JBHkKeHHe. MarepuanpHas Touka. Cucrema  oTcuéra.
' OTHOCHUTENBHOCTD JBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE JBUKeHHE. Cpeansis ckopocTh. DPopmyna ams
1.2 BBIUHCIICHUS CPEAHEH CKOpOCTH: vV = S/t
PaBHOMepHOE NpsMOJIMHENHOE ABM)KEHHE. 3aBUCUMOCTb KOOPJMHATHI Tela OT
BPEMEHH B CIIy4ae paBHOMEPHOTO NPSIMOJIMHEUHOTO JIBUKECHHUS:
13 x({f)=x,+vt
I'paduku 3aBUCMMOCTH OT BpPEMEHH MMl TMPOEKIMH CKOPOCTH, MPOEKIHH
MEPEMEILICHUs], IIyTH, KOOPJAMWHATBl TIPU PABHOMEPHOM  IPSIMOJUHEHHOM
JIBHKEHUHT
3aBUCHMOCTh KOOPJIMHATHI Teja OT BPEMEHU B CIIy4a€ PaBHOYCKOPEHHOTO
MPSAMOJIMHEHOTO IBU>KEHHUSI:
2
Sy(f)=vp, *f+ay* %
@opMynbl AJI1 MPOCKUUU MEPEMEIIECHUs], MPOCKUUU CKOPOCTH U MPOEKIHH
YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPAMOJIUHEHHOM JABUKEHUU:
2
1.4 sx(a‘)=vﬂz.-a‘—:ax-%,
U.\'('f] =y T4, 1,
a..(r)=canst,
U:_.f: = uh.z =2a,s,
I'padvikn 3aBUCHMOCTH OT BpEMEHHU [UIsi TPOEKLUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, NPOEKUUHU MEPEMELICHUs, KOOPAUHATHI MPU PABHOYCKOPEHHOM
MPSAMOJIMHEITHOM JIBU>KEHUH
CBobonnoe magenue. GOpMyIibl, ONMUCHIBAIONINE CBOOOIHOE TaJeHUE Tela 10
1.5 BEPTUKAIH (ABI)KEHUE Tela BHU3 WJIM BBEPX OTHOCUTEIBHO IMOBEPXHOCTH

3emnu). I'paduku 3aBHCUMOCTH OT BPEMEHHU MJi MPOEKIHH YCKOPEHHS,




INPpOCKOHUHU CKOPOCTH W KOOPAWHATHI IIpH CBO6OI[HOM nmaaCcHuM TEjiaa 110

BEPTUKAIU

1.6

CKopocTh paBHOMEPHOI'O JIBUJKEHHUSI Teja IO OKpyxkHoctu. Hampasnenue
CKOPOCTH.
@opMyna s BBIYUCIECHUS CKOPOCTH 4Y€pe3 pajuyC OKPYKHOCTH U IEPUOJ

oOparieHus:

2R
T

HeHTpOCTpeMI/ITeJ'IBHOC YCKOpPCHHC. HanpaBneHI/Ie HCHTPOCTPEMHUTCIILHOI'O

YCKOPCHUS. CDOpMyJ'Ia AJIs1 BBIYHUCIICHUS YCKOPCHUS:

2
_ b
a3

®dopmyiia, CBA3BIBAIONIAS IEPUOJT 1 YACTOTY OOPAIICHUS:

= 3
&

1.7

Macca. IIn1oTHOCTSH BellecTBa. d)opMyna JJIA1 BBIYMCJICHMA ITIJIOTHOCTH:

_m
V

1.8

Cuia — BCKTOpHAasA (1)1/131/1‘1601(215[ BeanurHa. CII0KEHHE CHIT

1.9

SAsnenue unepuuu. [lepsoiii 3akon HeroToHa

1.10

Bropoii 3akon Herorona:
F=m-a

CoHaripaBieHHOCTh BEKTOPa YCKOPEHUS TeJla M BEKTOpa CUJIbL, ICUCTBYIONICH Ha

TCII0

1.11

B3aumoneiictue ten. Tperuii 3akon HeroToHa:

Fy a==Fi

1.12

TpeHHe IIOKOA U TPCHUC CKOJIbXKCHHA. CDOpMyJ'Ia JJIs1 BBIYUCIICHUSI MOAYJIS CUJIbL

TPCHUSA CKOJILKCHUA:




Hedopmarust Ttena. Ynpyrue u Heynpyrue aedopmanuu. 3aKOH YIPyroi

nedpopmarnuu (3akon ['yka):

1.13 F=k-Al
Bcemupnoe Tsarorenue. 3aKk0H BCEMUPHOTO TATOTCHUS:
My -5
F=0G. _— =
R>
1.14 Cuna TskecT. Y CKOpeHrne CBOOOIHOTO MaieHus..
dopmyra 1S BBIYUCIEHUS CHIIBI TSKECTH BOJIM3H MOBepXHOCTH 3emiu: F = mg.
JBuxenue nnanet Bokpyr Connua. [lepBas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpy3ku
Nmmynise Tenna — BekTopHas pu3ndeckasi BETMIHHA.
1.15 p=mi
Nmnynse cuctemsl Ten. M3menenue umnyinbca. UMImynbe cuitbl
3aKOH COXpaHEHUs UMITyJIbCa JIJIsl 3aMKHYTON CUCTEMBI TEN:
1.16 p=nyU; +m, L, =const
PeaktuBHOE ABMXKEHUE
Mexannueckast pabora. Dopmyina Juist BRIMUCICHUS paOOThI CHIIBL:
A=Fsoosa
MexaHnnyeckass MOUTHOCTb:
1.17
N
I
Kunernueckas u norenumanbuas sneprust. @opmyra ajisi BeIYUCICHUS
KMHETUYECKOMN SHEpruu:
1.18 2
nw
B=g

Teopema o kuHeTnyeckoi 3Hepruu. opmyiia Uit BBIYUCICHUS TOTEHIUAIbHON




OHCPI'vM TCJa, IIOAHATOIO

HaJ 3eMIIEH:

EF, =mgh

1.19

MexaHuueckas OHCPIusi:

E=E,+E,

3aKoH COXpaHCHUA MEXaHU4YeCcKoMn OHCPIUH. CDopMyna JJIA 3aKOHAa COXPAaHCHUA

MEXaHUYeCKOM OHCPIur B OTCYTCTBUC CUJI TPCHUA: E = const.

[IpeBpanieHne MEXaHUYECKOW SHEPTUM ITPU HAIMYNH CUJIbI TPEHHUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKHU.
Peruar. MomenT cuisl: M - Fl.

VYcnoBue paBHOBECHSI pblyara:
M +M, +..=0
[ToaBuxubIN 1 HemoABMKHBIN 010ku. KII/] mpocThix MeXaHU3MOB,

n= Anonssaas

A—aar;memaﬂ

1.21

JlaBneHnue TBEpIOTO TENA.

®opMyiia 1 BBIYACICHUS JaBIEHUS TBEPAOTO Tena:

= B
P=rgs

JaBnenue raza. ATMmocepHoe aBiIeHHeE.
I'uapocraTtudeckoe JaBJieHUE BHYTPH JKUIKOCTH.

CDOpMyJ'Ia JJIsL BBIYUCIICHUS NABJICHUS BHYTPU JKUAKOCTH!

P=pgh+Pm,

1.22

3akoH [lackans. ['mapaBnrueckuii mpecc

1.23

3akon Apxumena. Dopmyna Uis  ONpeleNeHUs BbITAJIKUBAIOIIEH

JEUCTBYIOILIEH Ha TEJIO, IOTPYKEHHOE B KUIKOCTh WM ra3:

F_jﬁ_ =pgV

Vcaopue nnapanus tena. [Inapanme CyIA0B U BO3AYXOIIJIaBAaHUEC

CHUJIBL,




1.24

Mexanuyeckue KoyeOaHus. AMHJ’II/ITy,I[a, nepuoJ W 4YacTroTa KoJIEOaHUH.

dopmyna, cBA3BIBAIONIAS YACTOTY U NEPUO] KOIeOaHuUil:

1.25

MatemaTnueckuid W TPYXKUHHBIA MaaTHUKH. [IpeBpaleHue SHEpruu Mpu

KoJe0aTeIbHOM JABUKCHHUHN

1.26

3aryxatomue xkonebanus. BeiHyxeHHbIe Konebanus. Pesonanc

1.27

MexaHu4decKrue BOJIHBI. HpO[[OJIbHBIG U NOICPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTb PacpOCTPAHECHUS BOJIHBI:

h=v-T

1.28

3By1(. rpOMKOCTB M BBICOTA 3BYKa. OTpa)KeHI/Ie 3By1(0BOI71 BOJIHbBI Ha I'paHHUIIC

nByx cpell. MH(ppas3Byk U ylnbTpa3ByK

1.29

Ipakmuueckue pabomoi

N3Mepenne cpenHell TUIOTHOCTH BEUIECTBA; apXHMEIAOBOM CHIIbI, JKECTKOCTH
NPYKUHBL, KOd(DdUIIMeHTa TPeHHsT CKOJIBKEHUs; PaOOThI CHIIBI TPEHHS, CHIIBI
VIPYTOCTH; CPEeIHEH CKOPOCTH JBIDKEHUS OpyCKa 1O HAKIOHHOW TUIOCKOCTH,
yCKOpeHuss Opycka TpH JBIKEHHU 110 HAKJIOHHON IUTOCKOCTH; YacTOTHI H
nepuofa KojeOaHWH MaTeMaTH4YeCKOro MasTHUKA; YacTOThl W Tepuoja
Koje0aHui MPYKMHHOTO MasATHHKA; MOMEHTAa CHJIbI, AEMCTBYIOLIETO Ha pblYar;
paboThl CHJIBI YIPYrOCTH HpPH MOABEME Tpy3a C IMOMOIIBI0 HEMOJBHKHOTO
6510Ka; pabOTHI CHIIBI YIPYTOCTH IPU MOABEME TPy3a C MOMOIIBIO MOABHKHOTO
610Ka.

HccnenoBanue 3aBHCHMOCTH apXHMEIOBOM CHIIBI OT 00BEMa MOTPYKEHHOM
JaCTu TCjia U OT IINIOTHOCTHU KUJIKOCTH, HE3aBUCHUMOCTH BBITaJIKHBaIOIHGfI CHIJIBI
OT MACCBHI TCJia; CUJIbI TPCHUA CKOJIBXKCHUA OT CUJIbI HOPMAJIBHOT'O AABJICHUA U OT
poaa MOBEPXHOCTH; CUJIbI YHPYIOCTH, BOZHUKAIOWIEH B MPYKUHE, OT CTEIEHU
nedopMaIuu MPY>KUHBL, YCKOPEHUsT OpyCKa OT yrila HakJIOHAa HamlpaBIsIOLIEH;
nepuoja (4acToThl) KoieOaHUN HUTSHOTO MasTHUKA OT JUIMHBI HUTHU; MEpUOJIa
KoJeOaHui MPYKUHHOTO MAasTHUKA OT MAacChl Tpy3a U KECTKOCTH MPYKHUHBI;
HCCJIEIOBAaHUE HE3aBUCHUMOCTH IepHojJa KojeOaHWN HUTSIHOIO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pblyara

1.30

Qusuueckue s61eHUs 6 Npupode. TIPUMEPHl ABIKEHUS C  PA3IUYHBIMU
CKOPOCTSIMH B >KUBOUM M HEKUBOU NMPUPOJIE, IEHCTBUE CUITBI TPEHUS B IPUPOJIE U

TCXHUKEC, NPWJIHMBbBI W OTJIHMBBI, ABUXCHUC ILIAHCT ConneyHon CHUCTEMBI,




PEaKTUBHOE JBUKEHUE )KUBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIUSHUC
aTMOC(EepHOTO JaBJICHHUS Ha XHBOW OpraHW3M, IUIaBaHUE PHIO, BOCIPHUATHE

3BYKOB JKMBOTHBIMH, 3E€MJICTPACCHUC, CEMCMHUYECKUE BOJIHBI, HYHaMH, 5X0O

Texnuueckue yCﬂ’lpOﬁCWlGClI CIIMAOMCTP, OATYHUKHU IIOJIOKCHUA, PpaCCTOAHUA H
YCKOPCHUA, MOUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThl, pblYyar, HOI[BI/I)KHHﬁ n

HGHO[[BI/DKHI)II;'I 6JIOKI/I, HaKJIOHHAaA IIJIOCKOCTb, HPOCTHIC MCXAaHU3MLI B 6I)ITy,

13l COOOIIAIONTUECS COCY/bl, YCTPOWCTBO BOAOIMPOBOAA, THUAPABIUYECKHI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HACOC, apeoMeTp, 3XOJOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHM S
OcCHOBHBIC  TIOJIOKEHHUSI ~ MOJICKYJISIPHO-KMHETHUYECKOM  TEOpUU  CTPOCHHUS

2.1 BemecTBa. Mojienu TBEPOTo, KHUIAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTRA.
Kpucrannnaeckue u amopdHbIe TeIa

55 JlBmkenue dyactui BemiectBa. CBS3b  CKOPOCTH  JABWOKCHHMS YacTHIl C

' TeMreparypoit. bpoynoBckoe nBuxkeHue, U y3us

2.3 CmauuBaHue U KaNWUISIPHBIC SIBICHUS

24 TemoBoe paciiupeHue u cxaThe

2.5 TemoBoe paBHOBECHE

"6 Buytpennsas sneprus. Pabotra u Temsomepenaya Kak CIOCOOBI H3MEHEHHs

' BHYTpPEHHEH SHEPrHH

2.7 Bunel Tennonepenaun: TEmIONPOBOIHOCTb, KOHBEKIINS, H3ITyUeHUE
HarpeBanne wu oxnaxaenne T1en. KommuecTBO — TemioThl. Y eibHas
TEILIOEMKOCTb:

2.8
O=cm(t,—t,)
3aKOH COXpaHEHMsI SHEPruu B TEIUIOBBIX Ipoleccax. YpaBHEHUE TEIJIOBOTO
Oananca:

2.9

O+0, +..=0
Hcnapenue u konaeHcauus. V3MeHeHHE BHYTPEHHEW SHEPruu B IpoLecce
510 WCnapeHuss M KOHAeHcauuu. KuneHwe KUAKOCTH. YJenbHas TeIioTa

napooOpazoBanusi: L = Q/m

2.11

BnaxnocTh BO3yXa




IlnaBnenue wu KpuCTaJUIn3a1us:. HN3menenue BHyTpeHHeﬁ OHCPruu IIpH

IJIaBJICHUU U KPpUCTAJUIU3AllUuH. y[[e.HI)HaH TCIJIOTA IIJIaBJICHUA !

2.12
:"'..ZQ
m
BHyTpeHHss1 sHEprus cropaHus TOIUIMBA. Y JielibHas TEIUIOTa CropaHus TOIUIMBA!
2.13 q=0/m
2.14 [Tpununs! pabotel TemmoBbix apurarenei. KI1/{ TemmoBoro nurarens
IIpaxmuyeckue pabomoi
N3mepenue yaenbHON TEMIOEMKOCTH METAJUIMUECKOIO LWJIMHIPA; KOJIUYECTBA
TEIUIOTHI, IOJYyYEHHOI'O BOJIOM KOMHATHOM TeMIepaTypbl (UKCUPOBAHHOMN
Macchl, B KOTOPYIO OIIyIIEH HarpeTrbli LWIMHIP; KOJIMYECTBA TEIUIOTHI,
2.15 OTJAHHOTO0 HAarpeThiM LUIMHIPOM, IOCJIE OIYyCKaHHUs €ro B BOAY KOMHATHOM
TEMIIEPATypbl; OTHOCUTEIBHOW BJIAXKHOCTH BO31yXa; YAEJIbHON TEIIOTHI
IUIaBJeHUs JipAa. MccienoBaHue HW3MEHEHMs TeMIepaTypbl BOZABI  IIPH
Pa3IMYHBIX YCIIOBUSX; SBJICHUS TEIJIOOOMEHA NpU CMEIIMBAaHUM XOJIOAHOW U
ropsiueil Bojbl; MpoLecca UCIapeHus
Qusuueckue asnenus 6 npupode. MOBEPXHOCTHOE HATXKEHHE M KallWLISPHBIE
2.16 SIBJICHUSI B TIPUPOJEC, KPUCTALIBI B mpupoze, uznydeHue ComHia, 3aMep3aHue
BOJIOEMOB, MOpPCKHE OpH3bl; 00pa30BaHKE POCHI, TYMaHa, UHEsl, CHEra
Texnuueckue ycmpoticmea: KalWwuUIspbl, IPUMEPBI UCIIOJIb30BAHUS KPUCTAILJIOB,
517 AKHUJKOCTHBIM TEPMOMETp, JAaTUUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIICHUS
. JIOMOB, TUTPOMETPBI, TICUXPOMETp, MMapoBas TypOMHA, [BUIaTellb BHYTPEHHETO
CropaHus
3 SJIEKTPOMATI'HUTHBIE SABJIEHUA
3.1 OnexTpusanus Tei. J{Ba Buia 3JIEKTPUUYECKUX 3apsi/ioB
32 BsaumopeiictBue 3apskeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHMsI FTEKTPUUECKOTO 3apsaa
14 Onekrpudyeckoe mnose. Hanpsok€HHOCTh ekTpudeckoro mois. IIpuHumn
' CYHEPIIO3ULMHU JIEKTPUUECKUX I10JIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenmn osnexrpuuecknx 3apsnoB. JleWCTBHE OJIEKTPUYECKOTO MO  Ha
' aneKTpuyecKue 3apsibl. [[poBOAHUKY U AUAIEKTPUKU
3.6 [TocTostHHBIN AnekTpuUeckuii ToK. JlecTBus AnekTpuueckoro Toka. Cumia Toka.




Hanpsixenue.
I=q/t,U=A4/4

BHGKTqueCKOC COIIPOTUBJICHHC. YaennHOE QJICKTPHUUYCCKOC COIIPOTUBJIICHHUC!

3.7 R = pl/S
38 3axon OMa ais yyacTka snektpudeckou nenu: [ = U/R
[TocnenoBarenbHOE COEAMHEHUE TTPOBOIHUKOB:
=J-U=l5 31/, — +
I,=1,: U=U,;+U,; R=R+R,
3.9 [TapannenpHOE COEIMHEHNE MPOBOIHUKOB PABHOTO CONPOTHUBIICHHUS:
U= T=L4+L: R——:
1 8 FL 1 o 2
CwmenianHble COSAMHEHUS IPOBOHUKOB
310 Pabota u MontHOCTH 3ekTpruueckoro Toka. A = Ult, P = Ul
3akoH J[xxoynsa — JleHua:
3.11 2
. Q=I"-R-t
312 OnbiT Opcrena. MarHuTHoe Mojie NpsIMOro MPOBOJHUKA C TOKOM. JIMHMM
MarHuTHON MUHIyKIIUU
3113 MaruutHoe mOJI€ TIIOCTOSHHOIO Marfdura. BzauMojeiicTBUE ITOCTOSIHHBIX
MarHuToB
3.14 JleficTBME MarHUTHOTO MOJIsI HA TPOBOJHUK C TOKOM
3.15 OmneiTel @apajnes. SBneHue anekTpoMarauTHON HAYKUUU. [IpaBuno Jlenna
Ilpakmuueckue pabomoi
N3MepeHne  AJIEKTPUYECKOTO  CONMPOTUBICHHS  PE3UCTOpa;  MOIIHOCTH
AIEKTPUIECKOTO TOKA; PAOOTHI AJEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, BO3HUKAIOUIETO B MPOBOJHUKE

(p€3I/ICTOpI)I, naMnqua), OT HAIIPAKCHHA Ha KOHIAX IMPOBOJHUKA, 3aBUCUMOCTH
COIIPOTUBJICHHA OT AJIMHBI IIPOBOJHHKA, INIOIIAAX €TI0 ITIOICPEUHOI0 CCUCHUS H

YACJIBHOI'O COIMPOTUBJICHUA.




HpOBepKa mpaBujia AJIA SJICKTPHUYCCKOI'O0 HAIIPSXKCHUA IIPU ITOCICA0BATCIIBHOM
COCAUHCHHHN IIPOBOAHUKOB; IIpaBuJia JIA CHJIbI JJICKTPUYCCKOI'0 TOKa IIPpU

NapajuieIbHOM COEAMHEHUH IPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuyeckue s6neHUss 6 npupode: DIEKTPUUYECKHE SBICHUS B arMocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE T10JI€ 3eMJIH, JIpeiid MOoI0CoB,
POJIb MArHUTHOTO TIOJISI JIJIS )KU3HH Ha 3eMJIe, MOJSIPHOS CUSTHHC
Texuuueckue ycmpoticmeéa: SIEKTPOCKON, aMIEpMeTp, BOJBTMETP, PEOCTar,
CUETYMK  DJIGKTPUYCCKOM  DHEPTUH,  DJIEKTPOOCBETUTEIBHBIC  MPUOOPHI,
3.18 HarpeBaTelIbHbIC 3JIEKTPOTPUOOPHI (mpuMepsl), 3IEKTPUUYECKUE
MPEIOXPAHUTENN, JJICKTPOMArHUT, JJCKTPOIBUTATEIh IOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIC BOIHBL [lIkana 371eKTpoMarHuTHBIX BOJTH
3.20 JlyueBas mognens cBeta. [IpssMoninHeliHOe pacipocTpaHEHHE CBETa
3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkaino
3.22 [Ipenomnenue cBera. 3aKOH NPETOMIICHHS CBETA
3.23 Jucnepcus csera
304 Jlunza. Xon mydeit B nmunze. DokycHOe paccTosiHue JMH3bL. OnTHYeckas cuiia
. muH3bl: D = 1/F
3.25 I'na3 kak ontudeckas cuctema. OnTuyeckue npudopbl
IIpaxmuueckue pabomsi
#Hi#HParf###l3Mepenue onTUYECKOM CHIIBI coOuparoliel JUH3bI;, (POKYCHOTO
paccTosiHus coOuparole JUH3bI (10 CBONCTBY PaBEHCTBA pa3MEpOB MpeaMeTa U
M300paeHMsI, KOTa MPEAMET PACIIOIOKEH B JIBOHHOM (DOKyce), IMOoKa3aTems
3.26 MPETOMJICHHUS CTEKJIA.
#i#HParf###lccnenoBanue CBOWCTBAa M300pa)XK€HUs], MOIYYEHHOI'O C IOMOIIbIO
coOuparomield JHUH3bI, U3MEHEHUS (OKYCHOTO PACCTOSIHUSI JBYX CIIOXEHHBIX
JIMH3; 3aBUCHUMOCTH YIJIa MPETOMJICHHSI CBETOBOTO JIyda OT yrja TaJCeHUs Ha
IpaHUIE «BO3YX — CTEKIIO»
397 Qu3zuuyeckue se6neHuss 6 npupooe: 3atmenuss Connua u JlyHbl, 1BeTa Teu,
. OIITUYECKHE SIBIICHUS B aTMOcdepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TIEPHCKOIN, (oToammapar, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE SABJIEHUA
4.1 PaguoaktuBHOCTh. Anb(da-, Oera-, ramma-usznyuenus. Peakiuu anbda-u Oera-




paciaaa

4.2 OmnsiThl Pesepdopaa o paccessauro anbda-gactunl. [InanerapHast Moiens atoma

43 Cocras aromHoro siapa. M3otonsl

44 Ilepuon nomypacnazia aTOMHBIX SIEP

4.5 SnepHble peaklnu. 3aKOHbI COXPaHEHHsI 3apsI0BOTO U MACCOBOI'0 YHCEN
Quszuueckue A6nenus 6 nNpupooe: E€CTECTBEHHbI pPaJUOaKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIy4d, pPaguOaKTUBHOE HW3Iy4YEeHHE IIPUPOAHBIX MHUHEPAJIOB,
[[€I>'ICTBH6 PaAOaKTUBHBIX H3Hy‘-1€HPII>i Ha OpraHu3M 4CJIOBCKa

47 Texnuueckue ycmpoticmea. CIEKTPOCKOI, UHIMBUAYaJIbHBIA JO3UMETpP, Kamepa

BI/IJ'ILCOHa, sAACpHad SHCPICTHUKA




YUYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIAA YYEHUKA

METOAUYECKHUE MATEPHUAJIBI IJI1A YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET
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