MUHUCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJIEPALIUU
MunucrepcrBo o0pa3oBaHus U Hayku Huxeropoackoii odiacTu
ApIaToOBCKUI MYHMUIMIAJBHBIN OKpYr Huskeropoackoii ods1actu

MYHHMIUIIAJbHOE OI01KeTHOEe 00111e00pa3oBaTe/IbHOE YUpPeKIeHUe
"JInuaneeBcKasi cpeaHss mKoJa'"

AOKYMEHT NNOANMUCAH
3J/IEKTPOHHOMU MO A4MMUCbIO

CBEAEHUA O CEPTU®UKATE 311

CepTuchukar 404802855474637294615845180588164683728956522361
Bnagenet| LLiupukoe Oner BUKTOPOBMY

JeitcTeutenex C 08.12.2022 no 08.12.2023

YTBEPXIEHO

TUPEKTOP

[Hupuxos O. B.
[Mpukaz Ne250/1
oT «31» arycra 2023 r.

PABOYAS ITPOTPAMMA
(ID 1877064)

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

Ju1st oOyyarormmxcst 7-9 KjiaccoB

c. Jluuageeso 2023



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOrO OOIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yu€Tom deaepaibHON pabouel MporpaMMbl BOCTIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuxcsi M OpraHu3alyi0 H3y4eHUs
¢u3MKN Ha AEATeTbHOCTHOW OCHOBE. B mporpamme mo (u3uke y4IUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHoOro mnpenmera B peanuzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEJIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeeseHue yueOHOro MaTepurana
1o rojaM o0ydeHus (1o Kjaccam), mpejaracT IpUMEPHYIO MOCIeA0BaTEILHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEpKaHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma mo ¢u3uke pa3padoTaHa C LEJbI0 OKa3aHUs METOIMYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboyell MporpaMMbl IO Y4EOHOMY MPEIMETY .

®dusuka ABISETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-Hay4YHBIX
y4eOHBIX MPEIMETOB, IOCKOJBbKY (hPHU3HUECKHUE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB
W SBIICHHM, HM3y4YaeMbIX XUMHEH, OWoNOoruei, actpoHoMuerd U (GU3UICCKOU
reorpaduel, BHOCHT BKJIAJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MHpa,
NpPEeNoCTaBsieT HauboJiee SICHble O00pa3lbl MNPUMEHEHHS HAyYHOTO METojia
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa W3 TIaBHBIX 3a/ad (PU3UYECKOTO OO0pa3oBaHUS B CTPYKType OOIIETro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMH €CTECTBEHHO-HAYyUHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHSTH SIBIICHUS;

¢ OIICHMBATH U IOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIIPETUPOBATH JaHHBIE U HCIIOIH30BaTh HAYUYHbIE 10KA3aTEIbCTBA
JUTS TIOJTyY€HUS BBIBOJIOB.

[lemn wusyueHus GU3NKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHus ydyeOHoro mnpenMera «®Dusuka» B
oOpa3zoBaTenbHBIX oOpranusamnusx Poccuiickoit ®exaepanuu, pean3yOMUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKos oT 3
nexadps 2019 r. Ne [1K-4BH).

Heau nzyuyenus pusukm:

e IPUOOpETEHHE UHTEpPEca M CTPEeMJICHUS OOy4YalomMXCd K HaydYHOMY
U3YUYEHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUIEKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHE TPENCTABIICHUNA O HAYYHOM METOJC MO3HAHUSI M (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yjIbTaTa U3y4YeHHs] OCHOB
CTpOEHHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKU;

e popMHUpOBaHUE TPEACTABICHUA O PO (U3WKWA IS PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH;

epa3BUTHE  TMpPEACTaBICHUH O  BO3MOXHBIX  cepax  Oyayuiei
npodecCHOHANIbHON JeSTEIbHOCTH, CBI3aHHON ¢ (PU3MKOM, MOATOTOBKA K
JTanbHEHIIIeMy 00YUYEHHUIO B 3TOM HaIPABJICHHH.

JlocTmkeHne 3THX IeJiel MporpaMMbl MO (U3WUKE HA YPOBHE OCHOBHOTO

o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONINX 3a1aY:

e MPUOOpPETEHWE 3HAHWMK O  JAWCKPETHOM  CTPOCHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

e MPUOOPETEHUE YMEHHI OMHCHIBATH U OOBSICHATH (DPU3UUYECKHUE SIBJIICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

¢ OCBOGHHE METOJOB pEHICHUS TMPOCTEUIINX Ppacu€THBIX 3aJad ¢
UCITIOJIb30BAaHUEM buznUecKux MOJIETICH, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e Pa3BUTHE YMCHHI HAOIOMAaTh MPUPOIHBIC SIBJICHUS W BBHITOJHSATH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCIICIOBAHHS C
WCITIOJIb30BAHUEM U3MEPUTEILHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ HHPOpMaLMel (HUINUECKOTO COAEpKaAHUS,
BKJTFOYAsi HH(OPMAIIMIO O COBPEMEHHBIX JOCTIIKEHUAX (U3HMKH, aHAIIU3 H
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

¢ 3HAKOMCTBO cO cepamu npodeccCHoHaIbHON IeITSIHPHOCTH, CBI3aHHBIMU C
bu3NKON, W  COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3NICCKON HAYKH.

Ha uzydyenue usuku (6a30BBIM YpOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETroO
oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 knacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraemspiii B mporpaMMe no ¢Gu3MKe MepedyeHb JadbopaTopHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHHUS



7abopaTopHbIX PabOT W OMBITOB C YYETOM HWHIWBUIYAITBHBIX OCOOCHHOCTEH
0Oy4Jaromnuxcsi, CIHUCKa AKCIICPUMEHTAIBHBIX 3alaHHi, MpEIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

dusnka — Hayka o mnpupone. fABieHus npupoibl. PU3NYECKHE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue Qu3nyueckux BelWyuH. Duznyeckue
npudopsl. [TorpentHocts n3mepennil. MexxayHapoaHasi CUCTEMA €IHHHII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKd HW3Y4aloT [PUPO.Y.
EcTtecTBeHHO-Hay4YHBI METOJ NO3HaHMs: HAOJIIOJEHHE, MOCTAHOBKA HAy4YHOIO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHu4ecknue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBbBIC
SBJICHUS.

2. @uznyeckue npuOOpPHl U IpoLeAypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue LEHBI AEHUS MIKaJIbl U3MEPUTEIBHOTO TpUdopa.

2. M3MepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa )XKUAKOCTH U TBEPOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl HNpU NOMOIIM >KUAKOCTHOTO TEPMOMETpPA H
JlaTYuKa TEMIIEPaTyPBbI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3bI: NAJBbHOCTH IOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.

Paznen 2. IlepBoHayasibHbIEe CBeJCHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OMbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrm>kenne yactull BemecTBa. CBSA3b CKOPOCTH JBMIKEHHSI YACTHUI[ C
temnepaTypoil. bpoyHoBckoe nBmwxkeHue, auddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaINIMYeCKUX) Tell. B3aMMOCBSA3b MEXIy CBOMCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MUX aTOMHO-MOJIEKYJISIpHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue nuddysum.
3. HabGmonenue — sBneHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJOM DpSJAOB (C  HCMOJIb30BAaHUEM

dboTorpadmuii).
2. OnbITH IO HAOJIIOACHUIO TEMJIOBOIO PACHIMPEHHS Ia30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM ABHKEHUHU. Pacu€Tr myTtu u
BPEMEHU JIBUKCHUS.
SBnenne uHepuuM. 3aKOH HMHEpUHMHU. B3auMoaelcTBHE Tell KAaK NpPUYUHA
U3MEHEHUSI CKOPOCTM JBM)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHoCTh BemecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IMHHULIC
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKA B3auMoAeHcTBUSA Ten. Cuia ynpyrocTd M 3aKOH
I'yka. 3mMepeHue CUiibl ¢ TOMOLIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TsokecTy. Cuila TsKeCcTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Cioxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOmelcTByromas cui. Cuna TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOIE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MexaHU4eCcKoro JBUKEHHUs Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. Crno)xeHue CuJji, HalpaBJIEHHBIX IO OJJHON MPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEIIH JICKTPUIECKOT0 aBTOMOOMIIS M TaK Jiajee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJNbKEHHUS Opycka WM IIapuKa IO
HAKJIOHHOM TIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OmbITHI, JIEMOHCTPUPYIOIIKME 3aBUCUMOCTh pacTsbkeHus (Iedopmanun)
NPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKHUAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTypbl. llepemaua paBieHus
TBEPABIMU TEJIAMU, KUJAKOCTSIMU U razamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMocdepa 3emun u atmocepHoe naBieHue. [IpudmMHBI CylIeCTBOBaHUS
BO3MyImrHONW 00o0soukn 3emin. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue XKUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITakuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbH AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne neMCTBUSA aTMOCHEPHOTO JaBICHHUS.

3aBUCMMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW 4YacTH
TeJa U MIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMa MOrpyKEHHOM B
KUJIKOCTh YacTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITATKUBAIOLIEH CHIIBL, IEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JEMOHCTPUPYIOIIUME 3aBUCHMOCTh BBITAJKUBAIOIICH  CHIIHI,
JEHUCTBYIOIIEH HA TEJNO B KUAKOCTH, OT OOBEMa MOrpyKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IIOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs MJIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS pbluara K OJIOKY.

A A T o
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«3onoroe mnpaBwino» Mexanukd. KIIJ[ mnpocteix wmexanusmoB. IIpoctbie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHernueckas M IMOTEHUUAJIbHAs HHEPTUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JBM)KEHUU Tela

110 TOPU30HTAIBHOM TTIOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KJIACC

Pa3zgeua 6. TenuioBbie siBJICHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOU TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, MOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.

Mogenu TBEPAOTO, >KUJIKOTO M Ta3000pa3HOr0 COCTOSIHUM BeIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJII HA OCHOBE IOJOXEHUM MOJIEKYJSIPHO--KUHETUYECKON TEOPUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temmneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JABUKECHHS
yacTull. BHyTpeHnsisi sHeprus. CrnocoObl H3MEHEHHsSI BHYTPEHHEW HHEPruu:
Temionepeaaya " COBEpIIECHUE paboTHI. Buner TEIUIoNEPEAAYM:
TEIUIONPOBOJAHOCTD, KOHBEKIIHS, U3JIyUYCHHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€mIOO0OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerloBoro Oananca. IlmaBieHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBa. Y IeJibHas TEMI0Ta CTOPaHusl.

[Mpunuumner pabotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAKOIIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO TBUKEHHSL.
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Hab6mronenune nuddysun.

HaOnronenue sSiBIeHU CMauMBaHUS U KaWJUIAPHBIX SIBIICHUM.
HabnrogeHue TemioBoro paciupeHus Teul.

W3meHeHue paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Termonepenayn.

OxJtaXkJIeHue TpU COBEPIIICHUU PaOOTHI.

HarpeBanue npu coBepiiieHUH padOThl BHEITHUMHU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabnrogeHnune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/NIOHE IINPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH [ABJIEHUS BO31yXa OT €ro
0o0bEMa M HarpeBaHUs UK OXJIAXKICHHUS.

[IpoBepka rUnmoOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUs] BHYTpPEHHEH OHHEpPruu Tejla B pE3ysbTaTe
Terionepeaayu U padboThl BHEUTHUX CHUJL.

UccnenoBanre siBICHUs] TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOU TENI0EMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTEIBLHOM BIIAXKHOCTU BO3AyXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX Tell. 3akoH KysnoHa (3aBUCMMOCTh CWJIBI  B3aMMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsAJI0B U PACCTOSHUS MEXKTY TE€JIaMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYNEPHO3ULIMHU EKTPUIECKUX IT0JIEH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W JMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS JJIEKTPUYECKOIO TOKA.
WCTOYHUKN TOCTOSHHOrO TOKa. JIEHCTBUS 3JIEKTPUYECKOrO TOKa (TEMJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSIX M ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTuBIIEHHE NPOBOJHUKA. Y IEIBHOE CONPOTUBIICHUE BenlecTBa. 3akoH Oma
Uit ydactka uenu. [locimepgoBaTenbHOE M MApaUIENIbBHOE  COCIMHEHUE
IIPOBO/JIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH J[xoyns—JleHua.
DnexkTpuyecKre enu U NOTPeOUTENN dIEeKTpuUYecKoil sneprun B 0biTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHl.  B3anMOAEHCTBHME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM M €T0 3HAYECHUE IS KU3HU Ha 3eMIIe.
OmpiT  Opcrena. MarauTHoe T1OJ€  JJIEKTpUYECKOoro Toka. [Ipumenenwne
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTpOABUIaTeNb IOCTOSIHHOTO TOKa. VCronp30BaHME >3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenne snekTpoMarHuTHOM MHAYKIMU. [IpaBuno Jlenna.
DIJIEKTPOreHEPATOP. CrnocoOb1 ITOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJCHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE DIEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi pa3ps.
. I3mepenne CUibl TOKa aMIIEpMETPOM.
. I3MepeHne 21eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar u marazuH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH pa3IeJIeHUs IIOJIOCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHHS 3JIEKTPOMAarHUTHOW WHTyKLIWU.

OneiTel @apajes.

3aBUCHUMOCTh HAIpPABJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEHUCTBUSL DIIEKTPUYECKOTO TOJS HA MPOBOJHUKHA U
JARJICKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKOMN 1IETH MOCTOSIHHOTO TOKA.
N3mepeHune u peryJupoBaHie CUIIbI TOKA.

N3MmepeHune u peryJnpoBaHue HANpPsIKEHUSI.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIEILHOM COCIMHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AIESKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OrnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JIAMIIOYKY, OT
HanpsHKEHUS Ha HE.

Onpenenenue KIIJ] nHarpeBartens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TMOJISI TOCTOSHHBIX MAarHUTOB TIPU  HX
O00BEMHEHUY U Pa3/ICIICHUN.

HccnenoBanne neMCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnBITEL, JI€MOHCTPUPYIOIIME 3aBHCHUMOCTb CHJBl  B3aUMOJECHCTBHUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENIS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITEI 1O MCCIENOBAHUIO SIBJIEHUSA SJEKTPOMArHUTHOW WHIIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKECHUA. PaBHOMEpHOE NPAMOJIMHEUHOE
nBH>KeHUE. HepaBHOMEPHOE NPSIMONIMHENHOE JBMKeHUE. CpenHsas U MIHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepmon u vacrtora oOpamieHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HeroTona. Bropon 3axkon Herorona. Tperuit 3akon HeroToHa.
[IpuHIMIT CyNEPHIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUSI CKOJIbKEHUS, CUJia
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianet BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysku.

PaBHoBecue maTepuanbHOM TOUkH. AOCONIOTHO TBEPAOE Teyo. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalieHus. MomeHT cuiibl. LleHTp TskecTu.

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora ¥ MONTHOCTh. PaboTa CMJI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b dHepruu U padoThl. [loTeHIManbHasE YHEPTUsI TeJa, MOIHITOrO HaJl
MOBEPXHOCTHIO 3eMIH. [oTeHIManbpHast SHeprus CxaTor npykuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPrUH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
DHEPI'UH.

Jlemoncmpayuu.

1. HaGnroneHue MexaHMueCcKOro JBUXKEHHUS T€la OTHOCUTEIBHO Pa3HBIX Tel

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIWIKEHUS OJHOTO M TOTO XE Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TIPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanre NpU3HAKOB PAaBHOYCKOPEHHOTO JIBUKCHUS.

HaGmronenne nBuKeHus Tela Mo OKPyKHOCTH.

Habmronenne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPCHHOM JBIKECHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MAacChl Tejla M JICHCTBYIOIIEH Ha HETO
CHJIBI.

Hab6nronenue paBeHCTBA CHIT PU B3aMMOICHCTBUH TElL.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanHus YIHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa MIPU HEYIPYTOM B3aUMOJICHCTBHUM.

CoxpaHeHHe UMITyJIbca MpU a0COIIOTHO YIPYTOM B3aUMOECHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHMYECKON PHEPTHH MPH CBOOOTHOM TTa/ICHUH.
CoxpaHeHre MEXaHUYECKOU SHEPTUH MPU JBMXKCHUH TeJia MO/ ICHCTBHEM
TIPY>KUHEI.

Jlabopamopuwie pabomul u onvimeol.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JaJbHEWMIIEro paBHOMEPHOTO
JIBUKEHUS IIapUKa WU TEJICKKHU.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHUS
HIapUKa [0 HAKJIOHHOW IIOCKOCTH.

OrnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JABHMXKEHHH T10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH MyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBI>KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKU BPEMEHU OJIMHAKOBHI.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAaJILHOTO JIABJICHHUS.

Omnpenenenue kodpduireHTa TPEHUS CKOJbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenre pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOM MOBEPXHOCTH.



10. Onpenenienre padOThl CUJIBL  YINPYrOCTH TMPU NOABEME TIpy3a C
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe neuxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUI: IEPHUO/I,
4acToTa, aMIUINTy1a. MaTteMaTnuecKui U Npy>KUHHBIN MasTHUKU. [IpeBpaienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHnesle — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoWcTBa MeEXaHWYeCKUX BOJIH. [IpoponibHblE U
IIONIEpEYHble  BOJIHBL. /J[IMHA BOJIHBI M CKOPOCTh €€ paclHpOCTPAaHEHUS.
MexaHn4decKkue BOJIHBI B TBEPAOM TENE, CEUICMUYECKUE BOIHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaGOmrogenue konebaHuM Tesl MOJA ACHCTBUEM CUJIBI TSXKECTH U CHUIIBI
YOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenune BeIHYXICHHBIX KOJICOaHW M pe30HaHCA.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
Habnrogenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamoprte pabomul u onvimel.
1. OnpeneneHve dYacTOThl W Mepuojia KoOJeOaHWH MaTeMaTUYecKOro
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JIJIMHbI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEpUOAA KOJIeOaHUM NPy KMHHOTO MasgTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpPUOJA KOJEOAHUWM rpy3a, MOABEIHIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MassiTHUKA OT MACChI TPy3a U )KECTKOCTH MPY>KUHBI.

7. U3Mmepenue yckopeHus cBOOOJIHOIO MaCHUS.

Paznen 10. Di1eKTpOMArHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

ONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. lllkana 31eKTpOMarHWTHBIX BOJH. Mcrnonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexTpomarHuTHas npupoaa csera. CKopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHSA.

JlyueBas  mogmens  cBera.  Mcrounuku — cBera.  [IpsMonuHenHoe
pacnpoctpanenue cBeta. 3atMeHusa ConHna u JIynel. Otpaxenue cera. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaX€HHE cBeTa. Vcronb30oBaHME TOJHOTO BHYTPEHHETO OTPAXKEHHS B
ONTUYECKUX CBETOBOIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejeckoma. ['a3 kak omnrTuueckas cuctema. BiIM30pyKocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crnekTp. Omnbitel HptoTtona. Croskenue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomyyenune n300paxeHuit B IIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xona myueil B cobuparomieil JnH3e.

XO0J Iy4der B pacCEeUBAOLIEH JIMH3E.

[Tonydenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Paznoxenue 6eoro cBeTa B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIja OTPaXKEHUsI CBETOBOTO Jydya OT yrJjia
naJICHuUs.

2. M3ydeHue xapakTEPUCTHK U300PAKECHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPEIOMIIEHUSI CBETOBOIO Jiy4ya OT yTJjia
MaJICHUS HA TPAHUIIE «BO3LYyX—CTEKIIO».
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4. IlomyueHnue n300paxeHMii ¢ TOMOIIBIO COOUPAIOILIEH JIUH3HI.
Omnpenenenne (OKYCHOTO PACCTOSHUS W ONTUYECKON CHIJIBI cOOMparoten
JIVMH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI MO BOCHPUATHIO IIBETA MPEAMETOB MPH UX HAONIOJCHHUH 4Yepes
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHas mojenb aroma. Monens aroma bopa.
HcnyckaHue U MOroleHne cBeta aroMoM. KBaHThI. JIMHEYaThie CIEKTPHI.

PanuoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro snpa. Msorombsl.  PannoakTuBHBIE
npespatenus. [lepron nmonypacnana aTOMHBIX SI€ED.

SnepHble peaknuu. 3aKOHBI COXPAHEHHUs 3apsJOBOTO M MacCOBOrO YHCEIL.
OHeprus cBsI3M aTOMHBIX snep. CBs3p Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPaguOAKTUBHBIX HW3JIYYEHHU Ha >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3IyYEHHS U TOTIOMICHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOnroneHue CIIONIHBIX U JTMHEHYATHIX CIIEKTPOB U3JIyUYCHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHHE SHEPIHMU YaCTHUIIBI 1O TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpPHUTEIHLHO-00001IAOIIUIT MOAYJIb.

[ToBTOpUTENHEHO--0000IAIOIIMI MOAYJIb MIPEAHA3HAYEH JJI1 CHCTeMaTU3alun
U 0000IIeHWS  TPEIMETHOTO  COJEPKaHWsI HW  OMbITa  JCSTEIBHOCTH,
MPUOOPETEHHOTO TIPU U3YUYCHUH BCETO Kypca (M3HKH, a TAKXKe JJII MMOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIINX ATOT YYCOHBIN MPEaAMET.

[Ipu “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
NeATETLHOCTH, HA OCHOBE KOTOPBIX 00ECTICUMBAETCS JOCTIKCHUE MPEIMETHBIX H
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, GopMHupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOHOB MCCIEIOBAHUS



SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHITH (pu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, pelaTh 3aJadyd, B TOM YHCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIMTIUANBHO AESTENBHOCTHBIN XapakTep AaHHOTO pasjena pean3yeTcs
32 CYET TOro, 4YTO OOydYallIMecs BBIMOMHIIOT 3aJaHusl, B KOTOPBIX UM
npeiaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
bu3nyecKkue BICHUS B OKPYKAIOIIEH MPUPO/IEC U TTOBCEAHEBHOM JKU3HU;
UCITI0JIb30BaTh HAYYHBIE METOJIbI UCCIIEOBAaHUSI (PU3UUYECKUX SIBICHUH, B TOM
YHUCJIE JI POBEPKU THIIOTE3 U MOJIYUYEHHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh HAy4YHbIC OCHOBBI HamOOJie€ Ba)KHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUIA, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IPEBPAILICHUS U COXPAHEHHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare uzyueHus UMK Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyyatomierocss OyayT copMUpOBaHBI CIEIYIONIUE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

— IPOSBJICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3nUecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYKIEHUU OOLIECTBEHHO 3HAYUMBIX
M OITUYECKUX IMpoOJieM, CBS3aHHBIX C MPaKTUYECKUM NIPUMEHEHUEM
JTOCTHKEHUM (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMUIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHUSA:

— BOCHPUATUE ICTETUUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOIO NMO3HAHMSI:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHN, BAXKHEMIIEH COCTABIIOLIEH
KyJbTYpBHI,

— pa3BUTHE HAy4YHOW JHOOO3HATEIBHOCTHU, MHTEpeca K HCCIeN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJLTYpPbl 3I0pPOBbSI W  JIMOLMOHAJIBLHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH O0e30MmacHoro oOpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPaHCIIOPTE, HA JOpPOrax, C JJIEKTPUUYECKUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIHUX YCIIOBUSAX;

— c(hOpMUPOBAHHOCTh HaBbIKa peQIEKCUM, IMPU3HAHUE CBOErO IIpaBa Ha
OLIMOKY U TAaKOT'O )K€ IIpaBa y Apyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AaKTUBHOE y4YaCTUE B PEIICHUU MPAKTUYECKUX 331ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIbHON HAIPaBICHHOCTH, TPEOYIOIMMUX B TOM 4YHCIEC U (DU3UIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUUECKOMY M3YyUCHHIO MPOdECcCHil, CBA3aHHBIX C (PHU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalollel cpeabl, IJIAHUPOBAHUSI TOCTYNKOB U OILICHKH HUX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY>KAIOIIECH CPEIbI;

e — OCO3HaHHE TJI00ATbHOTO XapaKTepa HKOJOTMUYECKHUX MPoOJieM U MyTel ux
pelieHus;

e 8) amanTanuuM K HU3MEHSIOIIMMCS YCJOBHUSIM COLMAJBLHOW U NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aWUMOJCUCTBUM NPHU BBINOJHEHUU WCCIEAOBAHUN H
MPOEKTOB (PU3NYECKON HAIMPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM
APYTHX,

e — TIOBBIIICGHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYTUPOBATH
U7, TIOHSATHUS, TUIIOTE3bI O (PU3NUSCKUX O0BEKTAX U SBICHUSAX;

e — OCO3HaHME JNe(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
bu3uKY;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HU3UYECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISABIATH B3aUMOCBSI3H IPHUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHCJIE C UCIIOIb30BaHUEM (PU3MUCCKUX 3HAHUI;

e — OLEHKAa CBOMX JEWCTBUA C YYETOM BIMSHHMS Ha OKPYKAIOUIYI Cpeny,
BO3MOKHBIX TJIOOQIBHBIX ITOCICICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMmbl MO (U3WKE HA YPOBHE OCHOBHOIO
o01ero o6pa3oBanus y o0ydaromnierocsi OyayT copMUpPOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIOTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YUCOHbIC TeHCTBU,
KOMMYHHKATHBHBIC  YHUBEpCAJbHbIC  Y4COHbIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCAIbHbIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

Bba3oBble JJornueckue JelicTBUA:



eBBISIBIISITh W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI);

e YCTAHABIIMBATh CYIIECTBCHHBIA MPU3HAK KIaCCU(UKAIIUU, OCHOBAHUS JIJIS
0000IIIEHNS U CpaBHEHUS,

e BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B paccMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOFOACHHIX, OTHOCSIIUXCS K (PU3NIECKUM SIBJICHUSIM;

¢ BBISIBJISITh TPUIUHHO--CJICACTBEHHBIC CBS3U TPU HU3YYCHUHM (DU3NIECKUX
SIBJICHMM U TMPOIIECCOB, J€1aTh BBIBOJIbI C UCIOJIB30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3AKIJIIOUEHUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3SX
(bU3NYEeCKUX BEJIIUYUH;

e CAMOCTOSITEIFHO BBIOMpPATh CIOCOO PEIICHHs Y4eOHOW (PU3NUECKON 3a1adu
(cpaBHEHME HECKOJIbKMX BApHAHTOB pEIICHMs, BbBIOOp HaumOoliee
MOJXOJISIIIET0 ¢ YYETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBarebCKue 1eCTBUA:

¢ ICTIOJIL30BATh BOMPOCHI KaK UCCIIEAOBATEILCKII HHCTPYMEHT TTO3HAHUS;

¢ IPOBOJINTH M0 CAMOCTOSATEIFHO COCTAaBICHHOMY IUIAHY OIBIT, HECIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

e OLICHMBATh HA TPUMEHUMOCTh M  JIOCTOBEPHOCTh  HMH(MOpPMAIIHIO,
TIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS WU YKCITCPUMEHTA,;

e CAMOCTOSITEILHO (DOPMYIMpPOBaTH OOOOIIEHUS U BBIBOABI MO pe3yJbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

 IPOTHO3MPOBATh  BO3MOXKHOE  JalibHEHWIee  pa3BUTHE  (DUIUUECKUX
MPOIIECCOB, a TAKXKE BBIIBUTATh MPEATOIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

o MPUMEHSTHh PA3JUYHbIE METOJbI, MHCTPYMEHTHI U 3alpOChl TPU TOUCKE U
orOope WHGPOPMAIMKM WIA JAHHBIX C Y4ETOM TMPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

e AHAJIM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CAMOCTOSITEJIHO  BBIOMpAaTh  ONTUMANIbHYIO  (opMy  mpeacTaBiIeHUS
uHQOpMaAIlMU W WUTIOCTPUPOBATH peIlacMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU rpaduKoi 1 1X KOMOWHAIIHSIMH.

KoMMmyHMKaTHBHBIE YHUBeEpPCAJIbHbIE YueOHbIe 1eiCTBHA:

eB XOJI€ OOCYXIEHHUS Y4eOHOTO Marepuaina, pe3yJabTaTOB JIA00PATOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/Jadyd U TOJJCp KaHHE
0J1aroxenaTeIbHOCTH OOIICHHUS;



e COIIOCTABJIATh CBOU CYXKIEHUS C CYKICHUSMHU JAPYTUX YYACTHUKOB JIMAJIOra,
OOHapyXUBaTh PA3IUUHUE U CXOACTBO MO3UIIHIA;

e BBIPAXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U TMCbMEHHBIX TEKCTaX;

¢ IyOJIMYHO MPEJCTABIATh PE3YJbTAThl BBIIOJIHEHHOTO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOCKTA);

e IOHUMATh U HMCIOJb30BATh NMPEUMYIIECTBA KOMAaHIHON M MHAWBUAYaJIbHOM
palboTHI IPU PEIIEHUN KOHKPETHON (PU3NIECKOM MPOOIEMBI;

e IPUHUMATH 1IEJI1 COBMECTHON JEATEIBHOCTH, OPTaHU30BbIBATh ACHCTBUS 1O
e€ JIOCTIDKEHHUIO: pacHpeleNsTb poyid, OOCYXIaTh IPOLECChl U
pe3yNbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

e BBIIIOJIHATh CBOIO YacTh PaOOThl, JOCTUIas KaYeCTBEHHOTO PE3yJbTaTa I10
CBOEMY HAIpPABIECHUIO WU KOOPAUHHUPYS CBOM JEUCTBUS C JIPYTUMU
YJICHAMH KOMAaH/JIbl;

e OLICHMBATh KAayeCTBO CBOETO BKJaJa B OOMIMHA MHPOAYKT MO KPUTEPHSIM,
CaMOCTOATENBLHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

e BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUsX, TPEOYIOITUX IS
peteHust GU3NISCKUX 3HAHUM;

e ODUEHTHPOBATHCA B  PA3JIMYHBIX  MOJIXOJAaX  MPUHATHS  PEIICHUI
(MHAUMBUyabHOE, TPUHSITHE PEIICHUS B TPyMIe, NPUHSATHE PEIICHUIN
rpyIIoi);

e CAMOCTOSITEILHO COCTABJISATh QJITOPUTM PEIICHUs] (PU3NYECKON 3a7a4ul WU
IJlaHa MCCIEOBaHUSI C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh Mpe/jiaraeMble BAPUAHTHI PEIICHUI;

e JICJIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIMOHAJILHBIN HHTEJJIEKT:

e 1aBaTh aJICKBATHYIO OLICHKY CUTYallMU U MpeJjiaraTh IiaH €€ U3MEHEHUS;

¢ OOBSICHATh  NPUYUHBI  JOCTIDKCHUS  (HEAOCTHMIKEHHUS)  PEe3yhTaTOB
NeATEIIbHOCTH, J1aBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY;

e BHOCUTb KOPPEKTHUBBI B JIESITEILHOCTh (B TOM YHCJE B XOJ BBIMOJHEHUS
GbU3MYEeCKOro  HMCCICAOBAHHWS WM TPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENNHCTB, W3MEHHBIIMXCS CHUTYallid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIINX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSAM;

e CTaBUTh ce€0s HA MECTO JIPYTroro 4ejioBeKa B XOJI€ CIopa UM IMCKYCCUM Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYTOro;



e IPU3HABATh CBOE MPABO HA OMIMOKY MPH peleHNH GU3NYECKUX 3a7a4 WU B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MPABO APYTrOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00ydeHus B 7 KkJacce rpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e ICTIOJI30BATh MOHATHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUS, HAOJI0ICHUE,
OKCIIEPUMEHT, MOJIENb, THIOTE3a, SAUHUIBI (PU3UICCKUX BEITUYHH, aTOM,
MOJIEKyJa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpPIOE, JKUJIKOE,
razoo0pa3Hoe), MEXaHUYECKOe JBMKEHUE (paBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEWHOE), TPACKTOpHUSI, PABHOJCUCTBYIOMIAS Cuia, JAepopMaiius
(ynpyrasi, miacTudeckas), HEBECOMOCTb, COOOIIAIONTUECS COCY/IbI;

e paznuyaTh siBIeHUA (Aud@dy3usi, TEIIOBOE ABUKECHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIJKCHUE, HEPaBHOMEpPHOE  JIBMXKEHUE, HWHEPIIUS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalllCHUsI, TEpeaada [aBiCHUS TBEPABIMH TENaMH, XUIKOCTAMU U
razamu, arMoc(epHoe [aBjieHUE, IUIaBaHUE TeJ, IpPEeBpalleHUs
MEXaHUYECKON SHEpPruu) Mo ONHUCAHUI0 UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

e paCllO3HABaTh  MPOSBICHHE  M3YYCHHBIX  (DU3UYECKUX  SIBICHUM B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SIBIICHUS B MPUPOJIE:
MpPUMEPBI JIBUKEHUS C Pa3IMUYHBIMU CKOPOCTSAMH B >KMBOW M HEXUBOMU
NpUpoOJie, NCUCTBUE CHUJIBI TPEHUS B MPUPOAEC U TEXHUKE, BIIHUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phluard B
TeJIe YeJO0BeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/1auy B yU4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHUIA;

e ONKCHIBATh M3YYCHHBIC CBOWMCTBA TeNl U (PU3UYECKHUE SIBJICHUS, HCIOJB3YSI
¢dbuznyeckre BEIMYMHBI (Macca, 00BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIA YIIPYTOCTH, CHJIA TSKECTH, BEC
Tela, Cuja TpEeHHUs, JAaBlieHHWe (TBEPAOTro Teja, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAs CUJIa, MEXaHMYeCKas padoTa, MOUIHOCTh, IJIEYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KUHETUYECKas W MOTEHIHWAlIbHAs DHEPTHsi), MPU ONHCAHUU MPaBUIBLHO
TPakTOBaThb  (U3WUECKUH  CMBICI  HUCIOJB3YyeMBIX  BEJIMYMH, WX
00O3HAUYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYJIBL,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIUMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH I'papUKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

e XapaKTEPU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS W IPOIIECCHI,
WCIIOJIB3Ysl TIpaBUJia CJIOKEHHsS CUJI (BAOJb OJHOW MpsIMOM), 3aKkoH ['yka,



3akoH [lackans, 3akoH Apxumesa, MPaBUJIO PaBHOBECHUS phruara (0J0Ka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXAHWYECKOU
DHEPTruW, TPHU OTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA W
3aIIUCBIBATh €T0 MATEMATUYECKOE BBIPAXKEHUE;

e OOBACHATH (PU3MUYECKHE SIBIICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJE U
B KOHTEKCT€ CHUTyallud MPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIIATh MIPUYUHHO--CIICJCTBEHHBIC CBS3HU, CTPOUTH OOBsICHEHUE W3 12
JIOTUYECKUX I11aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pelaTh pacu€THbIC 3a/1a4u B 1—2 neHCTBUS, UCTIONb3Ys 3aKOHBI U (POPMYIIHI,
CBSI3bIBaIONME (PU3UUYECKUE BEJIMYMHBI: HA OCHOBE aHallU3a YCJIOBUS
3aJlaud  3alKChIBaTh KPaTKOE YCIOBUE, TMOJCTABIATh (PU3MUECKHUE
BENTUYMHBI B (HOPMYJIBI U TMPOBOJUTH PACUYEThI, HAXOAUTH CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI PEIICHUs 3a/1ay, OIICHUBATh PEATUCTHUYHOCTh
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

e pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEUIUTh TMPU TOMOIIH
(GbU3UYECKUX METOJ/IOB, B OITMCAHUM MCCIIEOBAHUS BBIICISITH IPOBEPSEMOE
npeanojoxkenue  (TUMOTe3y),  pa3iuyaTb W UHTEPHPETUPOBATH
MOJIYYCHHBI pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JENaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

e IPOBOJIUTH OMBITHI 110 HAOIIOACHUIO (DU3NYECKUX SIBICHUM MU (PU3NUECKUX
CBOMCTB Te: (OPMYJIMPOBATH MPOBEPSIEMBIC MPEATION0KEHHS, COOUPAThH
YCTAaHOBKY W3 MPEJIO)KEHHOTO 000pYyI0BaHMUsI, 3aMMChIBATH XOJI OIbITa U
bopMyIHpPOBATH BHIBO/IBI,

e BBITIOJIHSITH TIPSIMBIE U3MEPEHUST PACCTOSIHUSI, BPEMEHHU, MAaCChI TeJla, 00bEMa,
CUJIbl W TEMIIEpaTyphbl C HCIOJIH30BAHHEM AaHAJIOTOBBIX U IU(PPOBBIX
npuOOpOB, 3amMUCHIBaTh TOKa3aHWs MPUOOPOB C YUETOM 3aJaHHOUN
a0COTIOTHOM MOTPENTHOCTH U3MEPEHUIA;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTU OHOM (PU3MYECKON BEJIUYUHBI OT
JIPYrol ¢ HCMOJb30BAaHUEM TIPSMBIX HM3MEPEHUH (3aBUCUMOCTU IyTH
PaBHOMEPHO JBMXKYIIETOCS Tejla OT BPEMEHU JBHKEHUSI Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Tejla, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHHS OT IUIOIIAIA COMPUKOCHOBEHUS TEII, CUJIBI
YIOPYTrOCTH OT YJJTMHEHUS TPY>KUHBI, BBHITAJKUBAIONIICH CHIIBI OT 00BEMA
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TJIyOWHBI, HA KOTOPYIO TIOTPYKEHO TEJO, YCIOBHMA
TJIaBaHUs TeJ, YCIOBUW pPaBHOBECHUS pblyara U OJOKOB), y4aCTBOBATh B
IUIAHUPOBAHUKM  Y4E€OHOTO WCCIIEOBaHMs, COOWMpaTh yCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeAys NPENOKeHHOMY IUIaHy, (DUKCUPOBATh



pe3yNbTaThl MOTYYEHHONM 3aBHCHUMOCTH (U3MUECKUX BEIUYUH B BUJC
NPEJIOKEHHBIX TaONuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBAHMS,

¢ IPOBOJIUTh KOCBEHHBIC W3MEpPCHHsI (U3MUECKUX BEIUYHMH (IJIOTHOCTH
BEIIECTBA JKUIKOCTH W TBEPAOTO Tela, CUa TPEHHS CKOJBKCHHS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs CWIa, JEHUCTBYyIOIIas Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
NPOCTBIX MEXaHWU3MOB), CIeAys NPEIIOKEHHOW WHCTPYKIUU: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIUUCIIATh 3HAUEHNE UICKOMOW BEJIMUMHBI,

e COOMIOAATH MpaBUjIa TEXHUKUA 0€30MacHOCTU HpU paboTe ¢ JabOpaTOPHBIM
0o0opy10BaHUEM;

e YKa3bIBaTh MPUHIMIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETpP, JIMHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIYar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;

e XapaKTepU30BaTh MPUHIUIBI  JCUCTBUA HM3YyUYEHHBIX MNPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
NOJUINITHUKY, YCTPOWCTBO BOJAOIPOBOAA, THUJIPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBaxX (pU3MYECKHUX SBJICHHN M HEOOXOIMMBbIE (PU3NYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

e IPUBOJIUTH TPUMEPHI (HAXOIUTH HH(GOPMAITUIO O IPUMEPAX) MPAKTHIECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHUM B TOBCEIHEBHOM JKM3HU Jif
oOecrieueHusi 0€30MACHOCTH Tpu  oOpamieHuu ¢ [pudbopamMu
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbSI U COOIIOACHHS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIEH cpefie;

¢ OCYLIECTBJIATH OTOOp MCTOYHMKOB uH(popmanuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUA © TYTEM CpPaBHEHUS PpA3IMYHBIX HWCTOYHUKOB BBIJCIATH
uHPOPMAITNIO, KOTOpas SBISIETCS TPOTHBOPEYMBONW WM MOXKET OBITh
HEOCTOBEPHOM;

¢ ICTIOJIB30BATh MPHU BBINOJHEHUH YUYEOHBIX 3aJaHU HAyYHO--TIOMYJISAPHYIO
JUTEepaTypy  (PU3MYECKOTO COAEpXaHHs, CIPABOYHbIE MaTepHalbI,
pecypcsl cetu MHTEpHET, BIajeTh mpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpazoBaHus HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/IaBaTh COOCTBEHHbIE KPATKHE MUCHMEHHBbIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHUKOB MH(pOpMaluu (HU3NUECKOrO COAEPKAHUS, B TOM
qHclie MyOJWYHO JeNaTh KpAaTKHe COOOIIEHHUS O pe3yJibTaTaxX MPOEKTOB
WM Y4eOHBIX HCCIEAOBaHWN, TPH O3TOM TPaMOTHO HCIOJIB30BaTh



U3YYCHHBI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE NTPE3EHTALINEH;

elIpY BBINOJHEHUU YYEOHBIX NPOEKTOB M HUCCIEAOBAHHMI pacHpeneisiTh
OO513aHHOCTH B TPYIIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHCHWEM IUIAHA JEWCTBUM, aJCKBAaTHO OLCHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHUKATHBHOE B3aWMOJIEICTBUE, YUUTHIBASE MHEHHUE OKPYKAIOIIHX.

K koH1y oOyueHus B 8 kiiacce npeIMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTD Y 00YHAIOIIMXCSI YMEHUI:

* ICNOJIB30BATh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amop(HbIE TE€Na, HACBHIIIEHHBIM M HEHACHIUIEHHBIM TMap, BIAXHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHsS DOHEPIUs, TEIUIOBOM JIBUTaTEllb,
JIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE I10JIE;

e pa3nyaTh SBJIEHUA (TEIJIOBOE pACHIMPEHHE U CXKaTue, Terulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAuMBAaHUE, KaWJUIAPHBIE SIBJICHUS, HCHApEeHUE,
KOHJICHCAlLlUsl, IJIaBJI€HHUE, KpUCTAIIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEerIOnpOBOAHOCTb, KOHBEKIUS, U3IIy4YECHHUE),
DIEKTpU3aLMs TEJ, B3aUMOJECHUCTBUE 3apsA0B, NEUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKIIKSA)
[0 ONHCAHUID WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NUYECKOE SBICHUE;

e pacClioO3HaBaThb  NPOSABICHHE  M3YYCHHBIX  (PU3MYECKUX  SIBIICHUA B
OKpYXalollleM MHpEe, B TOM uuciie (U3NYECKUE SABJICHHUS B MPHUPOJE:
NOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaUlbl B mpupoae, u3iydeHue CoiHua, 3amMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOoJIIOCOB, POJIb MAarHUTHOTO MOJS ISl KU3HU Ha
3emuie, NOJISIPHOE CUSIHUE, MPU 3TOM NEPEBOIUTH MPAKTUUYECKYIO 33a4y B
y4eOHY10, BBIACIATh CYLIECTBEHHBbIE CBOMCTBA (IPU3HAKK) (PUIUUYECKUX
SIBIICHU;

* OIIUCBIBATh U3YUYCHHBIE CBOMCTBA TEJI U (PU3NYECKUE SIBJICHUS, MCIIONb3YsI
¢duznyeckue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTHI, YJEJIbHAs TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBIICHUS, YJENbHAsl TEIJoTa MapooOpa3oBaHUs, YJIENbHAsl TEIIOTa
CrOpaHHs TOIIMBA, KOA()(PUIMEHT TOJE3HOr0 JEHCTBUS TEIUIOBOU



MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsn,
Cuja TOKa, JJIEKTPUYECKOE HANPsKEHUE, CONPOTHUBIICHUE IPOBOJIHMKA,
yACIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TPH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCHOJIb3YEeMbIX BETUYHH, 0O003HAYEHUS U E€AUHUIIBI
¢u3nyecKuX BENUYUH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JIaHHYIO
¢u3NYECKyI0 BEIMYMHY C JAPYTUMH BEIUYMHAMHU, CTPOUTH TpaPUKu
U3YUYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEJINYUH;

e XapaKTEepPU30BaTh CBOWCTBA Tel, (U3UYECKUE SBICHUS U MPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOpUHU
CTPOEHHUs BEIEeCTBA, MPUHLHUI CYNEPHO3UIUU MOoJIed (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3akoH OMma [ yyacTKa 1enH, 3aKOH
Jlxoynsa—JleHna, 3akOH COXpaHEHUS DSHEpPruM, IIpU 3TOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

¢ OOBACHATH (PU3UYECKHE MPOLIECCHl M CBOMCTBAa TE€l, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMi MPAKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPA: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHYeCKuX
1aroB ¢ Onopoi Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacy€THbIE 3a/1a4 B 2—3 NEHCTBUS, UCTIOIb3Ys 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOIME (PU3NYECKUE BEIMYMHBL: HAa OCHOBE aHallu3a YCJIOBUS
3aJlayyl 3alMChIBaTh KPATKOE YCIOBHE, BBIABIATh HENOCTATOK JTaHHBIX IS
pelieHust 3a1a4u, BeIOUpaTh 3aKOHBI U (POPMYJIbI, HEOOXOUMBIE NJisi €€
pEeLIeHHs, TPOBOINUTH pAaCUETBl M CPABHUBATH IIOJYYEHHOE 3HAYCHHE
(U3MYECKOI BEJIMUYMHBI C U3BECTHBIMU JAaHHBIMH;

e pacmo3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOKHO pELIUTh MpPH OMOIIH
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIECIOBAHMS, BbIAEIATH
MIPOBEPSEMOE  MPEAIOJIOKEHUE, OLECHUBAaTh MPABWIBHOCTh IMOPSAKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€JIaTh BBIBOIBI;

e IPOBO/IMTH OMBITHI IO HAOIIOACHNUIO (DU3UUECKUX SIBICHUN UK (PU3NYECKUX
CBOMCTB TeN (KamWUISIPHBIE SBJICHMSI, 3aBUCHUMOCTD JaBJICHUS BO31yXa OT
ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOLECca OCTHIBAHUS U HarpeBaHUs
IpU W3JIyYEeHUH OT LIBeTa H3JIydarouieil (MOTJolaromiei) TOBEpXHOCTH,
CKOPOCTb MCHApPEHUs BOJbI OT TEMIIEPATYPhl KUIKOCTH U IUIOIIAAHA €€
IIOBEPXHOCTH, DJIEKTPU3ALMS TEJI W B3aUMOJCHUCTBUE DIIEKTPUYECKUX
3apsiiOB, B3aMMOJEHMCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yalu3alus
MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB, IEUCTBHUSI MAarHUTHOI'O OJISI HA
MPOBOJAHUK C  TOKOM, CBOWMCTBA  JJIEKTPOMArHUTA,  CBOWCTBA



AIIEKTPOJIBUTATEN TMOCTOSHHOTO TOKa): (OpMYJIUpOBaTH MpPOBEPSiEMbIC
MPENOIOKEHHUs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYI0BaHMUS,
OIKCHIBATh XOJI OMbITA U (DOPMYITHPOBATH BHIBOJIBL;

e BBITIOJIHSATH MPSIMbIE U3MEPEHUSI TEMIIEPATYPhbl, OTHOCUTEIBHONU BIAKHOCTHU
BO3/lyXa, CUJIBI TOKA, HAMPSHKEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUYECKUX BEIMYHH, CPAaBHUBATH PE3YyJbTATh
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

e IPOBOJIUTH HUCCIIECOBAHUE 3aBUCHUMOCTU OJIHOM (M3MUECKOW BETUYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSAMBIX U3MEpPEHUU  (3aBUCUMOCTH
COINPOTUBIIEHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOLU[AJAA MOMEPEYHOIO
CEUEHMS U YACIIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIET0 4Yepe3 NPOBOAHHMK, OT HANpsKEHUS Ha  TPOBOJHUKE,
UCCIIEJOBAaHUE TIIOCJIENOBATEIbHOTO M  MapauIeIbHOTO  COCAUHEHHN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOJYyYEHHOW 3aBUCHMOCTH B BHAE TaOmuI U TpaduKoOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

 IPOBOJUTH KOCBEHHbIE HU3MEpPEHHs] (U3MUECKUX BeIWYMH (yIesibHas
TEIUIOEMKOCTh ~ BEILIECTBAa, CONPOTUBICHHE NPOBOJHMKA, paboTra H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
OKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPEAIOKEHHON WHCTPYKUWH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

e COOJTIONATH TIpaBUJIa TEXHUKU OE30MaCHOCTU MpU paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

e XapaKTepU30BaTh MPUHIUMBI  JIEHCTBUS  M3YYEHHBIX MNPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOPOH HA WX OMHUCaHUS (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS IOMOB, TMTPOMETp, MapoBas TypOHMHA, aMIepMeTp,
BOJIbTMETpP, CUETUYHK JJIEKTPUUYECKON HHEPIHH, SJIEKTPOOCBETUTENIbHBIC
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCTIONB3YSl 3HAHMUA O CBOWCTBaxX (M3MUECKUX SIBICHUN U HEO0OXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

e pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA UM HU3MEPHUTENIbHbIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TMTPOMETP, JIBUTaTelb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbl 3JIEKTPUUYECKUX
Heneil ¢ MocaeI0BaTENbHBIM U MapalIebHBIM COCTUHEHHEM DJIEMEHTOB,
pasziunyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;



e IPUBOJAUTH MPUMEPHI (HAXOAUTHh UH(POPMALIHIO O MPUMEPAX ) MPAKTUYECKOTO
UCIIOJIb30BaHUSI (PU3UYECKUX 3HAHUKA B T[OBCEJHEBHOM IKU3HHM IS
oOecnieueHuss Oe3omacHOCTH mpu  oOpalleHMd ¢ Tpubopamu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHMS 370pPOBbSI U COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 TOBEJICHUS B OKPYIKAOLIEH CPELE;

¢ OCYHIIECTBIISITh TOWCK WHGOpMAIMu  (U3UYECKOTO  COJEPKAHHUS B
WNHTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHUM M MyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJCHATh  MHGOPMAILMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

* ICII0JIB30BAaTh MPU BHINOJHEHUH YUYEOHBIX 3aJaHU HAay4YHO--TIOMYJISPHYIO
JUTEPATYPY  (PU3UUECKOrO0  COJEpPKAHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTEpHeT, BlaeTh NPpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi UHGOPMAILIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE IUCHBMEHHBIE W KpaTKUE YCTHBIE COOOIICHMUS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJlep)KaHUsl, B TOM 4YHCIE NYOJUYHO MPEACTABISATh PE3YJIbTaThI
IIPOEKTHOW WJIM HMCCIIEOBATENBCKON NEATEIbHOCTH, NMPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh HW3YUYEHHBIM TOHATHIHBIA anmapar Kypca (Qusukw,
COIPOBOXK/JIaTh BBICTYIUICHHUE NIPE3ECHTALINEN;

elIPY BBINOJHEHUU YYEOHBIX TMPOEKTOB M HCCIEAOBAaHUN (U3NUECKHUX
MPOLIECCOB pachpenessiTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUTH 34 BBINOJHEHUEM IUIaHA JECUCTBUI U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OILICHWBAaTh COOCTBEHHBIM BKJIaa B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBATh KOMMYHUKATHBHOE B3aUMOJCICTBUE,
MPOSIBJISISI TOTOBHOCTD pa3peraTh KOH(IUKTHI.

K koHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHIA:

¢ ICNIOJB30BATh  MOHATHS: CHUCTEMA OTCYETA, MaTEepHAIbHAs  TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOIO JABMXKEHUS, Aedopmarius
(ympyras, mnjacTU4eckas), TpPeHHe, IEHTPOCTPEMHUTEIbHOE YCKOpEHHE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOTO Tesla, paBHOBECHE, MEXaHUUECKHE KOJEOaHUus U
BOJIHBI, 3BYK, MH(pa3ByK M yJIbTPa3ByK, JJIEKTPOMArHWTHbIE BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTD,
CHEKTPhI UCIYCKAHMS U TMOTJIONICHUS, alib(a-, 6eTa- U raMMa-u3IIy4eHHUs,
W30TOIBL, SIIEPHAS] SHEPIETHKA;

e pa3vyaTh SBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOIHOE
MaJICHUE TEJI, PABHOMEPHOE JIBUKEHUE M0 OKPYHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABIDKEHHE, KojeOaTelnbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3ByKa, MPSMOJIMHEHHOE PAacCHpOCTpPaHEHUE, OTPAKECHHE U TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JMHEHYATOro CIEKTpa
U3Ty4YEHHs ) 0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SBJICHUE;

e paClioO3HaBaTh  MPOSBICHHE  M3YYCHHBIX  (U3MYECKUX  SIBIICHUM B
OKpy»XaroleM Mupe (B TOM 4Yucie (Qu3nyeckue SIBICHHUS B MPUPOJIE:
MIPWINBHI M OTIIUBHI, ABMKeHUE TIaHeT COTHEYHOM CUCTEMBI, PEaKTUBHOE
JBIDKEHNWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMIJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B TPHUPOJAE, OMOJIOTMYECKOE JEHCTBUE BUIMMOTO,
yAbTPaUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
pPaAMOaKTUBHBIN (OH, KOCMHYECKHE Iy4Yd, PaIMOaKTHBHOE H3ITyYCHHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyUYeHUNH Ha
OpraHu3M 4YeJIOBeKa), MPHU ATOM TMEPEBOJUTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIJCISITh CYIIECTBEHHbIE CBOMCTBA (TpU3HAKH) (DU3UYECKUX
SIBIICHUI;

* ONTUCHIBATh M3YUYCHHBIC CBOMCTBA TeNl U (PU3UUECKHE SIBICHUSA, WCIONb3YS
dbu3nueckue BENWYUHBI (CpENHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTbh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTOCTH, CUJIa TSIKECTH, YCKOPEHHUE
CBOOOMHOTO TAJCHHs, BEC Tellad, HUMIYIbC Tela, WMITYJIbC CHIIBI,
MEXaHW4YecKas paboTa W MOIIMHOCTh, TOTEHIIMANbHAS DHEPrusl Tena,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS JHEPTUS CIKATOU
NPY>KWHBI, KUHETHYECKash DSHEPTHs, TOJIHAsg MeEXaHW4decKash DSHEeprus,
MEPUOJ U YacTOTa KojeOaHuH, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEJIOMIICHUS CPEbl), IPYU ONMUCAHHUH
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJUYHH,
0003HaueHUs W €IUHUIIBI (U3UUYECKUX BEIWYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEJIMYHMHY C JAPYTUMH BEJIMYMHAMH,
CTPOUTH TpaPUKN U3YUCHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEITUYHH,

e XapaKTepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBIEHUS U IMPOILECCHI,
UCIIONIB3YSl 3aKOH COXPAaHEHUS PHEPIHH, 3aKOH BCEMHUPHOIO TSATOTEHHUS,
NPUHITUN CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCHUTEIBbHOCTH [ amues,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS HMMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YHUCEN



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

¢ 00BSCHATH (PU3MUECKHE MPOLECChl W CBOICTBA Tel, B TOM YHWCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBIIATH
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3M, CTPOUTh OOBACHEHHE U3 2-3
JIOTHYECKHX IIaroB C OMOPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3UUYECKUX
SIBIICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e peliaTh pacy€THHIC 3a7a4M (OMHUparoIIuecs Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBA3BIBAIONINE (DU3UUECKUE BEITUUYMHBI:
Ha OCHOBE aHalu3a YCJIOBHUS 3aJaud 3alliChIBaThb KpPaTKOE YCJIOBHE,
BBISIBJISITH HEIOCTAIOIINE WM M30BITOYHBIC JaHHBIC, BRIOMPATH 3aKOHBI U
dbopMyIibl, HEOOXOAUMEIE AJISl PEIICHHUs, TPOBOAUTH PACUETHI U OLICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;

e pacro3HaBaThb MPOOJIEMBbI, KOTOpPbIE MOXHO PpELIUTh MpPU OMOIIU
$uU3MYECKUX METO/OB, HCIONB3Yysl OMHCAHWE HWCCICIOBAHUS, BBIIACIATDH
IPOBEPSIEMOE  TIPEIINONOKEHUE, OICHUBATh MPABHJIBHOCTh IOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOIIOIEHUH U ONIBITOB;

e IPOBOJIUTH OTBITHI TIO HAOIIOACHUIO (DU3UUECKUX SIBICHUN UK (PU3NIECKUX
CBOMCTB Ten (M3ydeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs
DHEPruH, 3aBHCHUMOCTh IMEpHojia KoJeOaHWil MPY>KUHHOTO MasTHUKA OT
Macchl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aAMILIUTY/bI
MajbiX  KoJieOaHWW,  TPSIMOJUHEHHOE  paclpoCTpaHEHHWE  CBeETa,
pasnokeHre 0eroro cBeTa B CHEKTP, U3yUYCHHE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKalie W CBOMCTB HM300pakKeHWsI TMpenMeTra B coOuparomiei
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IYUYCHHUS):
CaMOCTOSITENIbHO ~ COOMpaTh yCTaHOBKY U3 M30BITOYHOro Habopa
o0Opy/nOBaHUs, ONHUCBHIBATH XOJ ONbITAa U €ro  pe3yJbTaThl,
bopMyJIMpPOBAThH BHIBOJIHI,

¢ IPOBOJUTH TPU HEOOXOAMMOCTH CEpPHUI0 TMPSIMBIX H3MEPEHHM, OMpPEIeIss
CpellHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsHUE
coOuparoiei JMH3bI), O0OOCHOBBIBATH BBIOOp cmocoba U3MEPEHUS
(M3MepUTENHHOTO MPUOOpPA);

¢ IPOBOJUTH  HCCIEAOBAHWE 3aBUCHMOCTEH (U3MUYECKUX BEIUYUH C
UCIIOJIb30BAHUEM TMPSIMBIX HM3MEpPEHUH (3aBUCHUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH
yria OTpakeHHUsl CBETa OT yrja MaJeHus W yria MPeJoMJICHHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbHO CcOOUpaTh



YCTaHOBKY, (DUKCHpOBaTh pe3ysbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢usznyecKkux BEIMYMH B BUAE TaOMMI U TpadUKOB, NeiaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BAHNUS;

¢ IPOBOJUTh KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIUYMUH (CpeaHsis
CKOpPOCTb M YCKOpPEHHME TeJa IpU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOpEHHE CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKHUHBI, KOIPPUIUCHT
TPEHUSI CKOJBKEHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacToTa H
nepuos KojeOaHWM MAaTeMaTH4ecKoro MU MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUIAHUPOBAaTh HM3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY H
BBITIOJHATh U3MEPEHUS, CIEIYs MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HaYCHHUE BEJIMYUHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3YIbTAThI C YIETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

e COOJIIO/IaTh MpaBWJIa TEXHUKU 0€30IacHOCTH IMpHU paboTe ¢ 1a00paTOpHBIM
000py10BaHUEM;

epa3NMYaTh OCHOBHBIC TMPHU3HAKH M3YyUYEHHBIX (PU3UYECKUX MOJEICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENIO, TOUYEUHBIH HCTOUYHUK
CBETa, JyY, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIpa;

e XapaKTepU30BaTh MPUHIUIBI  JEUCTBUS HM3yUYEHHBIX MNPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX omucaHus (B TOM YHUCIE:
CHHUIOMETP, JATYUKH TOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MEpHUCKoI, (¢oToanmapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH,

¢ ICIIOJIB30BATh CXEMbl U CXEMAaTHYHBIE PUCYHKH H3YUYCHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTMUECKHUX MPOIECCOB
IpU PEIICHUH Y4eOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBI s
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie M cOOMparoLIel JIH3E;

e IPUBOJUTH IPUMEPHI (HAXOAUTH HH(POPMAIIUIO O TPUMEPAX ) TPAKTUUECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEIHEBHOM >KM3HU IS
oOecrieueHuss 0€30MACHOCTH TpU  oOpamieHuu ¢ T[pudbopamMu |
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIOICHUSA
HOPM DKOJIOTUYECKOTO MOBEJEHMSI B OKPYIKaIOLLEH CPEIE;

¢ OCYLIECTBISATh MOUCK HWHPOpMAUU  (PU3NYECKOTO  COACPKAHUS B
HuTepHere, caMOCTOATENbHO (HOPMYIHPYs IOMCKOBBIN 3aMpoc, HAXOAUTh
NyTU OMPEeNIeHUs] JOCTOBEPHOCTH MOTYYEHHON MH(POpPMAIMN HA OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENIBbHBIX UICTOYHHUKOB,



e ICTIONIL30BAaTh NPH BBITIOJHEHUW YYEOHBIX 3aaHUi HAYYHO--TIOMYJIIPHYIO
JAUTEepaTypy (QHU3UYECKOrOo COACpXNAaHMs, CIPABOYHbIE MaTEepHAIIbI,
pecypchl ceti MIHTEpHET, BliageTh MpUEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
uHGOpPMaAIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpXKaHUs,
myOJIMYHO TPEACTABIATh PE3yIbTaThl IPOEKTHOM MM UCCIIEI0BATEIBCKOM
JNEATEIBHOCTH, TIPU O3TOM TIPAaMOTHO  HCIOJIb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro pasziena (U3MKH U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4yéToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIIEro MUpa
bu6mmoreka [IOK
1.1 o - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayabHble CBeeHHS O CTPOEHHH BellecTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHRIC COCTONIIA BetecTRa https://m.edso0o.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3aUMoO/ieilicTBUE Te
bu6mmoreka [JOK
3.1 M 3
CXAITICCKOT ABIIICHHC https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIOTHOCTh 4 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f416194
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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
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3neu 4. laBieHue TBEPABIX TeJl, :KUAKOCTEN U Ia30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 0 https://m.edsoo0.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGoTa m MOIIHOCTB. JHEprus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
52 Hpoctsie MexarHMEI > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexattireckas oepris 4 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
IICKTPOMArHHTHAS HHAYKIUHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
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9 KJTACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HaunmMmeHoBaHHe pa3iesioB H TeEM nuppoBLIe
Ne ni/m P Kontpoabnbsie IlpakTuueckue (udpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
Pazgen 1. Mexann4yeckue siBJICHUSA
11 MexaHn4eckoe IBMKCHUE U CIIOCOOBI €T0 10 1 bubmuoreka [{OK
' OIKCaAHMS https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
1.2 B % 20 1 3
JanMoeHcTBIE Tei https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
1.3 3 10 3
AKOHBI COXpAHEHHA https://m.edsoo.ru/7f41ad4a6
Hroro no pazneny 40
Pa3nen 2. Mexannueckue KoJ1e0aHUs M BOJIHBI
bu6nmorexa LIOK
2.1 M o 7 3
CXAHITICCKHE KOJCHAHIA https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
2.2 M .3 8 1 3
CXQHITICCKHE BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Pa3pnen 3. DiieKTpOMArHuTHOE 10JI€ M 3J1eKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnuoteka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6



https://m.edsoo.ru/7f41a4a6
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Pa3gea 4. CBeToBbIe ABJICHUSA

4.1 3aKOHBI paclpoCTPAHEHUsI CBETa 6 bubmmorexa LJOK
' pacipoctp https://m.eds00.ru/7f41a4a6
bu6nmoreka [IOK
4.2
JIuH3BI 1 oNTHYECKHE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
4. P
3 a3nokeHue 0eIoro CBeTa B CIIEKTP 3 httos://m.edsoo.ru/7fA1a4a6
Uroro no pazaeny 15
Pazgen 5. KBaHTOBLIE IBJICHUSA
5.1 Hcnyckanue ¥ norjioneHrue CBeTa arToMOM 4 bubmmorexa [JOK
' Y B https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
52 CTpoeiie aTomHOro A1pa 6 https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
5.3 A 7
JIEpHBIE PEaKLUU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [lopTopuTtenbH0-0000IaI0IM i MOYJIb
6.1 IToBTOpenue u 0600IIEHNE COIEPIKAHUS 9 bu6mmoteka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 9
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