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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke HaA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE IOJIOKEHUH W TpeOOBaHMWI K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétoM (penepanbHOl paboueid mporpaMMbl BOCHUTAHUS U
Konnenmun npenogaBanust yueoHoro npeamera « Duznkay.

Copepxanue mporpamMmbl 1Mo (U3HKE HAMpaBlieHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIMXCS U OpraHMu3alfio HU3y4YeHUs
bu3MKM Ha NEATebHOCTHOM OcHOBe. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpeaMera B peanuzauuu tpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YEeHHUS, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT0 00111€r0 00pa3oBaHusl.

[Iporpamma no gu3rke ycTaHaBIMBaET paclpeeseHue yueOHOro maTepuana
1o rojgaM o0ydeHus (Io Kjaccam), mpejjaraeT IpUMEpPHYIO MOCIe0BATEIbHOCTD
U3yYeHUs TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUSA MPEIMETHOTO COACPKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJarONTuXCsl.

[Iporpamma 1o ¢u3uke pazpaboTaHa C IENbI0 OKa3aHHs METOJUYECKOU
TIOMOIIIM YYUTENIO B CO3/IaHUN padoueil mporpaMMBbI 10 Y4eOHOMY MpEeIMETY.

®du3zurka ABIAETCA CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMUEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pu3nuecKoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUHYIO KapTUHY MHUpA, MPEIOCTaBIsET HauboJiee sICHbIC
00pa3ipl MPUMEHEHUSI HAyYHOTO METOJa MO3HAHUS, TO €CTh CIoco0a MONydeHHUs
JOCTOBEPHBIX 3HAHUU O MUPE.

Onna W3 TIaBHBIX 3a/ad (PU3MYECKOTO OO0pa3oBaHUS B CTPYKType OOIIETO
oOpa3oBaHMsI COCTOMT B (POPMUPOBAHUU €CTECTBEHHOHAy4YHOM I'PaMOTHOCTH U
UHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIAJICHUE
CIIEIYIOIUMHA KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

* HAYYHO OOBSCHATDH SIBJICHHUS;

e OIIEHUBATH ¥ MIOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICTOBAHNS;

e HHTEPOPETUPOBATH  JaHHbIE W  HUCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNIbCTBA IS MOJIy4YE€HUS BHIBOJIOB.

lenu wu3ydeHus (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B Konneniuu mnpenogaBaHusi yueOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoir @epepanuu, pean3yrOMIMX
OCHOBHBIE  001I€00pa3oBaTEIbHbIE MNPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM



Komnerun MunucrepcrBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne [1IK4BH).
Heau uzyyenus pusnku:

npUOOpETeHNE HWHTEpeca W CTPEMIICHHS OOydYalomuxcsi K HaydHOMY
W3YYCHHUIO TMPUPOABI, PAa3BUTHE WX HHTEINICKTYAJIIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJC MO3HAaHMS U (POPMHPOBAHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMHUpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa M3yUYeHUSI OCHOB
CTPOCHHS MaTepuu U (PyHTAMEHTAIbHBIX 3aKOHOB (DM3UKH;
dbopMupoBaHUE TMPEICTABICHUNH O POJIW (PU3MKK Il Pa3BUTHUS JPYTHUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHI;

pa3BUTHE  TpPEACTaBIEHUM O  BO3MOXHBIX  cdepax  Oyayuien
po¢eCCHOHAIILHON JICSITCIFHOCTH, CBSI3aHHOMW C (DM3UKOM, TIOJrOTOBKA K
JajdbHeHIIeMy OOyUYEeHHIO B 3TOM HalpaBJICHUU.

JlocTmkeHne 3TUX IIeNield MporpaMMbl Mo (U3WKE Ha YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICYIOIIUX 3a4a4:

npuoOpeTeHNEe 3HAHWK O JUCKPETHOM CTPOCHHM  BEMIECTBA, O
MEXaHWYECKUX, TEIUIOBBIX, JJIEKTPUYCCKHX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX;

NPUOOPETEHUE YMCHHUI OMKMCHIBATH M OOBSACHATH (PU3UUCCKUE SBICHUS C
UCIIOJIb30BAHUEM TOJIYUYCHHBIX 3HAHUH;,

OCBOCHHE METOJOB pEIICHHWs] MPOCTEUIINX pacdETHBIX 3adad  C
UCTIOJIb30BaHUEM buznIecKuX MOJICTICH, TBOPUYECKHUX u
IPaKTHKOOPHEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHUI HAOJII0AaTh MPUPOIHBIC SIBJICHUS M BBIIOJHATH OIBITHI,
nabopaTtopHble  pabOThl M JIKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
UCIIOJIb30BaHUEM H3MEPHUTEIBHBIX MPUOOPOB;

OCBOCHHE NMPUEMOB PaboOThl ¢ MH(pOpMaIend (HU3UIECKOTO COJEpIKAHMS,
BKJTtOUasi THPOPMAITUIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKH, aHAIIA3 U
KPUTHUECKOE OLICHUBAaHNE HH(POPMAITUH;

3HaKOMCTBO €O c(hepamu poecCHOHATBEHOMN NEeATeTLHOCTH, CBSI3aHHBIMU
C (uU3MKOW, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JOCTHKCHHSIX (PU3HUECKON HAYKH.

Ha uzyudenue ¢usuku (6a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOI'O OOUIETO

obpazoBanus orBoauTcs 230 yacoB: B 7 kiacce — 66 yacoB (2 yaca B He/IeN0), B 8
KJ1acce — 65 gacoB (2 daca B Hefento), B 9 kimacce — 99 yacoB (3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpaMMe no (pu3MKe MnepedyeHb JadopaTOpHbIX padoT U
ONBITOB HOCUT PEKOMEHIaTEIbHBIM XapaKTep, YUUTEIb JI€JaeT BIOOp MPOBEACHUS



7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
00yJaromuxcsi, CIMCKa SKCIIEPUMEHTABHBIX 3aJlaHul, MpejiaraeMblX B paMKax
OCHOBHOTO IOCYJapCTBEHHOTO 9K3aMeHa 1Mo (U3HKE.

COJEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPY:KAIOIIEr0 MUPA.

dusnka — Hayka o mnpupone. fABneHus npupoipl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEMJIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuuHbl. M3Mepenune ¢usnmyeckux BenuduH. Duznueckue
npubopsl. [lorpemHocts u3mMepenuit. MexxayHapoaHasi cucTeMa €IMHHII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKd HM3y4alOT MPUPOAY.
EcTecTBEeHHOHAYUYHBIII METOJl TMO3HAaHWA: HAOJIOJEHUE, IOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBH)KEHHE THUIOTE3, SKCIIEPUMEHT 1O MPOBEPKE TUIIOTE3, OOBSICHEHUE
Habmogaemoro apineHus. Onucanue GU3NIECKUX SIBJICHUN C TTOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHHuecKue, TEIUIOBBIE, JJIEKTPUYECKHUE, MArHUTHbBIE, CBETOBbIC

SIBJICHUSL.
2. ®uznyeckue MpuOOPHI U MPOLEAypa NPSIMBIX U3MEPEHUN aHAJOTOBBIM U
U (POBBIM PUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OnpeneneHue UEHBI IEJIEHUS HIKaIbl U3MEPUTENHLHOTO Tprbdopa.
2. W3mepeHue pacCTOSHUMN.
3. N3mepenune o0bEMA )KUAKOCTH U TBEPJOrO TeEa.
4. OmnpeneneHue pa3sMepoB MaJIbIX TEIL.
5. M3mepeHue TeMmieparypbl HpH THOMOIIM >KHUAKOCTHOTO TEPMOMETpA H
JNaTYMKa TEMIIEPATYyPBL.

6. lIpoBenenue uccnenoBaHus MO IMPOBEPKE TMIOTE3BI: NAIBHOCTH IOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJibliIe, YeM OOoJIbIle BHICOTA
IIyCKa.

Paznen 2. IlepBoHayajibHbIEe CBeI€HUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJIBI, HMX pa3Mmepsl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.



JIBmxkenne dacTtul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUS YACTHUI[ C
TemriepaTypoil. bpoyHoBckoe aBuxkenue, nuddysus. BzaumoneiicTBue uacTuil
BEILIECTBA: MIPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPABIX
(kpucTaminieckux) Teia. B3anuMocBsi3b MEXy CBOWMCTBAMH BELIECTB B Pa3HBIX
arperaTHbBIX COCTOSIHUSX M MX aTOMHOMOJIEKYJISIpPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUHN BOJIBI.

Jemoncmpayuu.

1. HaOmrogenune GpOyHOBCKOTO JBUKECHHSL.

2. Habmogenue nuddysum.

3. HaGmionenue — siBneHui,  OOBSACHAIOMIMXCA  MPUTSIKEHUEM  WIH

OTTAJIKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. Ouenka JuaMeTpa aroMa METOJAOM psAloB (C  HUCIOJIb30BAHUEM

dboTorpaduii).

2. OnbITHI MO HAOMIOACHUIO TEMJIOBOTO PACHIUPEHHUS Ta30B.

3. OnBITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO TIPUTSIAKEHUS.

Paznen 3. /IBuskeHue U B3auMo/ieliCTBHE TeJl.

MexaHnnueckoe JBH>KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpellHsisi CKOpPOCTh IPU HEPABHOMEPHOM ABWKEHHH. Pacuér myTtu u
BPEMEHHU JIBUKEHUS.

SBneHue wuHepuMM. 3aKOH HMHEpUUHU. B3aumopeilcTBHe Tel Kak MpUYMHA
U3MEHEHUSI CKOPOCTH JBWKEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUILIC
00BéMa BellecTBa.

Cwia kak xapakTepucTuka B3aumozehcTBus Tei. Cuila ynpyrocTd M 3aKoH
I'yka. 3mepenue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHHS M CHUJIa
TskecTd. Cuiia TSKECTH Ha Jpyrux mianerax. Bec tena. HeecomocTs. CrioxeHnue
CWJI, HANPABJIEHHBIX MO OJHOW HpsiMoM. PaBHoneiicTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHHS U TPEHUE NMOKOA. TpeHne B NpUPOJE U TEXHUKE.

Jemoncmpayuu.

1. HaOnronenue MexaHUYECKOTO ABMKEHHUS Tea.

2. H3mepenue CKOpoCTH MPSIMOJIUHENHOTO JIBUKCHUS.

3. HaOmtonenue siBneHus nHEpIUU.

4. HaOmoneHre n3MeHeHUs: CKOPOCTHU MPY B3aUMOJICHCTBUU TeJ.

5. CpaBHEHHME MACC IO B3aUMOJICHCTBUIO TEI.

6. CloXeHue Cuil, HalpaBJIEHHBIX 110 OJJHON MPSIMOMU.

Jlabopamopnuie pabomul u onvimol.



1. OmpeneneHue CKOPOCTU PAaBHOMEPHOTO IBIKEHUS (IIapuKa B KHIKOCTH,
MOJIEIIN AJIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJbXKEHUS Opycka WM IIapuKa 0
HaKJIOHHOM IIOCKOCTH.
OrnpeneneHue MmIO0THOCTU TBEPIOTO TENA.

4. OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTshKeHHUs (aedopmarun)
NPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

5. OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI TPEHUSA CKOJIbKEHHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJ, dKHUAKOCTEN M ra3oB.

Hanenue. CriocoObl yMEHBIIICHUSI U YBETUYCHUS JlaBiieHusd. JlaBieHue rasa.
3aBUCUMOCTh JAaBJICHHS raza OT 00bEma, TemmepaTypbl. l[lepenaua naBneHus
TBEPABIMU TEJNAMU, XUAKOCTIMH M razamu. 3akoH [lackans. IIneBmarnueckue
MaIuHbBL. 3aBUCUMOCTh JABJICHUS JKUJIKOCTH OT TIyOWHBI. [ uapocTraTudeckuid
napanokc. Coobmaronuecs: cocyapl. [ uapaBanyeckue MexaHU3Mbl.

AtMocdepa 3emnn u atMocdepHoe naBieHue. [IpuunHbl CyliecTBOBaHUS
Bo3ayHON oOonouku 3emuu. Onbit Toppuuemnmu. M3mepenue atrmocdepHOro
JaBJeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JTABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[TpubGops! 17151 M3MepeHus aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBUE KUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormaBaHue.

Jemoncmpayuu.
3aBUCUMOCTH JAAaBJIEHUS ra3a oT TeMIepaTyphl.

[Tepenaua naBneHUs )KUAKOCTHIO U Ta30M.

Coobmaromuecst cocybl.

['mapaBinryeckuii mpecc.

[IposiBnenue aeicTBust atMOChHEpPHOTO TABJICHMUS.

3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YacTH Tea

oA Dd e

Y TJIOTHOCTH >KUKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CHIIBI BECY BHITECHEHHOM KUIKOCTH.
VYcnoBue miaBaHus Te: IJIaBaHUE WM MOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOILICHUSI TUIOTHOCTEH TeJla U KUJKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccnemoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMA MOTPYKEHHON B
KUJKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJKUBAIOIIECW  CUJIbI, JCHUCTBYIOIIEH HAa  TEJO,
NOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITUIKUBAIOLIEN CHIIBL, JEUCTBYIOIIEN HA TEJIO
B JKMJIKOCTH, OT MaccChl Teja.



4. OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJKUBAIOIIEH  CHIIBI,
NEeUCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT 00BEMA MOTPYKEHHOU B JKUIKOCTh
YacTH Teja U OT IJIOTHOCTHU KUIKOCTH.

5. KoHCTpyupoBaHHe apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU U
OIpEACIIEHUE €€ TPY30I0bEMHOCTH.

Paznen 5. PaGoTa 1 MOIIIHOCTH. DHEPrus.

Mexanunueckas paboTta. MOIIHOCT.

[IpocThie MexaHU3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus poryara. [IpumeHenue npaBuiia paBHOBECHS phiuara K 0J10Ky. «30J10TOe
npaBuio» mexanuku. KIIJI mpocTeix MexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckas dsHeprus. KuHeTnueckas U TOTEHIMAJIbHAsT DSHEPIrHUsl.
[IpeBpaienre 0AHOTO BUAA MEXaHUYECKOM DHEPTUH B APYroil. 3aKOH COXPaHEHUs
SHEPrYMU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumMepbl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnuie padbomul u onvimol.

1. Omnpenenenue padOThl CUJIbI TPEHUSI IPU PABHOMEPHOM JIBUKEHUU TeEJIa MO

TOPU30HTAIBHON IMOBEPXHOCTH.
2. HccnegoBaHue ycaoBUN PaBHOBECHS phlUara.
3. UWsmepenue KIIJ] HaKIOHHOM MJIOCKOCTH.

4. W3yyeHune 3aKoHa COXpAHEHUS MEXAHUYECKOU SHEPTHH.
8 KIIACC

Pa3znen 6. TeruioBbie siBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH CTPOEHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKyJd. ONbIThI, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUUECKON TEOPUH.

Mopenu TBEPAOrO, SKUAKOTO M Ta3000pa3HOr0 COCTOSHUN BEIECTBA.
Kpucrannuueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPJIBIX TEJI HAa OCHOBE IMOJOKEHUN MOJEKYJIIPHO-KUHETUYECKOW TEOPUH.
CmaumnBaHKe U KamWUISIpHBIE siBJICHUS. TerioBoe paclliupeHnue U CKaTHe.

Temneparypa. CBsi3zb TemmepaTypbl CO CKOPOCTBIO TEIIOBOTO JBUKEHUS
yactull. BuyTpenHsis sHeprus. CnocoObl H3MEHEHHs] BHYTPEHHEW SHEPIruu:
TerIonepeaaya u CoBepiieHue padotsl. Bubl Termonepeaadn: TeIIONPOBOHOCTD,
KOHBEKIIUS, U3ITyYEHUE.

KonuyectBo TemnoTel. YenabHas TEMIOEMKOCTh BEIIECTBA. TeMIo00MeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEpACBAHHE KPUCTAUIMYECKUX BEHIECTB. YJeibHas TeIJIOTa IUIaBJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. YnenpHasi Teruiora



napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTrMochepHOTro
JABJICHMUS.

Brnaxnocts Bo3ayXxa.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJIOTa CTOPaHUs.

[Tpuntuner pabotel TemmoBeix aurareneid KIIJ[ TemmoBoro aBurarens.
TernnoBble ABUTATENM U 3aLATA OKPYKAIOIIEH CpEIbl.

3aKOH COXpPAHEHUS M IPEBPAILCHUS SHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1.

2
3.
4
5

0 o N o

10.
11.
12.
13.

Ha6nronenue 6poyHOBCKOTO IBMKCHHUS.

Habmonenune nuddysun.

HaGnronenue siBnenuii cMauyMBaHus U KaMWLIISIPHBIX SIBJICHUU.
Habmoienne TermioBoro pacupeHust Tedl.

W3menenue naBieHus ra3za mpu U3MEHEHHMH 0O0bEMa WM HArpeBaHUU WU
OXJTAKJICHUH.

[IpaBuia u3MepeHus TeMnepaTyphl.

Buns! Teruionepenauu.

OxutaxkeHue npyu CoBepUIEHUU paOOTHI.

HarpeBanue nipu coBepiieHr# pabOThl BHEITHUMH CHUJIAMHU.
CpaBHeHHE TEIIIOEMKOCTEHN pa3IMNYHbBIX BEILECTB.
HaGnronenue xurnenus.

Habmroienne mocTostHCTBa TeMITEpaTyphl P TUTaBICHUH.
Mopienu TeTI0BBIX JBUTATENEH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.

OMnBITH IO OOHAPYIKEHUIO IEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIM caxapa.
OnpITel MO HAOMIOEHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, XKUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBieHUs BO3yXa B OaJUIOHE MITTPHIIA.

OnepITBl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTH [JABJIEHUS BO3AyXa OT €ro
00bEMa 1 HArpeBaHUS WIH OXJIAXKICHUS.

[IpoBepka runoTe3bl JUHEMHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPyOKE OT TeMIIEpaTyphl.

HaGnronenne wu3MeHeHUsT BHYTPEHHEHW »SHEpPruu Tella B pe3yibTare
TerIonepeaur U padoThl BHEITHUX CHJL.

UccnenoBanue siBieHUs TEMIOOOMEHA MMPU CMEIIMBAHUU XOJOJHON H
ropsi4eii BOJBI.

OnpeneneHre  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpHU
TEII000MEHE C HarpeThIM METAJUIMYECKUM LUJIUHIPOM.

Onpenenenue yAaenbHON TEMIOEMKOCTH BEIIECTBA.



11. MccnenoBanue npouecca ucrnapeHus.

12. OnpenienIeHne OTHOCUTEIBHON BIIAXKHOCTH BO3AYXa.

13. OnpeneneHne yaenbHON TeIUIOTHI IIABJIEHUS JIbAA.

Pazgen 7. DiaekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzauus Tenl. J[Ba poaa sneKTpuueckux 3apsaoB. BzaumopeiicTBue
3apsokeHHbIX  Tell.  3akoH KyrnoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJT OT BETUYUHBI 3aPsJI0B U PACCTOSIHUS MEXTY TEJIaMH).

Onektpuueckoe mnoiae. Hanpsok€HHOCTH diekTpudeckoro nosist. IlpuHnmn
CYyNEPHO3ULINH JICKTPUUECKUX TT0JIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXpPAHEHUS
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKHM TOK. YCJIOBHUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
HMcTOYHUKM TMOCTOSHHOTO TOKa. JIeMCTBHUS 2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSIX U r'a3ax.

Onektpudeckass uenb. Cwia  Toka.  DJEKTPUYECKOE  HAINPSKEHUE.
ConpoTuBieHUE MPOBOJHUKA. Y AEIBHOE COMPOTHUBIICHHE BemiecTBa. 3akoH Oma
11s ydactka nend. [locnenoBarenbHoe u napaaieabHOe COEAMHEHUE MPOBOIHUKOB.

PaGora u MOIIHOCTH »3JeKTpuUYecKoro Toka. 3akoH Jlxoyns—JIlenna.
DNeKTpUYEeCKUe 1enu U MOTpeOUTenu deKTpuIeckor sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[Tocrosinable MarHuThl. B3anmoieiicTBHE MOCTOSIHHBIX MAarHUTOB. MaraHutHoe
nosie. MaruutHoe mosie 3eMJIM M €ro 3HauYeHWe Uil Ku3HU Ha 3emiie. OnbIT
Opcrena. MaroHuTHOE 1oJie ANEKTPUYECKOro Toka. [IpuMeHenne 31eKTpoMarHuToB
B TEXHUKE. J[€MICTBHE MAarHUTHOIO MOJISI HA TPOBOJHUK C TOKOM. DJIEKTPOJBUIaTEIb
MOCTOSAHHOTO TOKa. McCrnonb30BaHWE DJEKTPOJBUTaTENCd B  TEXHHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

OnbiTel Dapanes. SABneHue 3neKTpoMarHuTHOW uHAyKuU. [TpaBuno Jlenna.

DIIEKTPOTreHEepaTop. Crioco0b1 MOJTYYEHHUS ANEKTPUUYECKOU SHEPIUHu.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.
Jemoncmpayuu.

DIIEKTpU3aLUS TEIL.

JIBa poJ1a 3JIEKTpUUYECKUX 3apsI0B U B3aUMOJICHCTBHE 3aPSKEHHBIX TEIL.
Y CTpOUCTBO U JEUCTBUE IIEKTPOCKOTA.

DJIEKTPOCTATUYECKAsE UHIAYKIIHS.

3aKOH COXpPAHEHUS JICKTPUUECKHUX 3aPSJIOB.

[IpoBOIHUKY M JUBIEKTPUKH.

MonenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISL.

McTOYHMKY TOCTOSTHHOTO TOKA.

© N o vk~ DN



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

JIeCTBHS DNEKTPUUECKOTO TOKA.

DIIEKTPUYECKUAN TOK B KUIKOCTH.

["a30BbIl pa3psia.

N3mepenune cuibl TOKa aMIEPMETPOM.

N3mepenune 3eKTpuuecKoro HanpsKeHUs. BOJIbTMETPOM.

Peocrar 1 Mmarazud conpoTHUBIICHUM.

B3auMojelicTBrE MOCTOSIHHBIX MAarHUTOB.

MoenupoBaHre€ HEBO3MOXKHOCTH PA3/ICICHUS MTOJIOCOB MarHuTa.
MoenupoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.
OnbIiT Dpcrena.

MarHuTtHoOe€ MnoJje Toka. DJIEKTPOMarHur.

JlercTBME MarHUTHOIO TI0JIA HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATEND MTOCTOSTHHOTO TOKA.

UccnenoBanue siBieHUs JIEKTPOMATHUTHOW HHAYKIIVH.

OnbiTel @apanest.

3aBUCHUMOCTh HAMNPABJIECHUS HWHAYKIHMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHUS.

DIIEKTPOreHepaTOp MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

1.

S

10.
11.

OnpITel 1O HAONIOACHUIO DJEKTPU3AIMM Tel WHIYKIUEeH U Tpu
CONPUKOCHOBEHUH.

Uccnenoanne nelCTBUS DJIEKTPUUYECKOTO IO HA MPOBOAHUKH U
JUBJIEKTPUKHU.

COopka u mpoBepka padOThI IEKTPUUECKOMN EMH TOCTOSTHHOTO TOKA.
N3mepenue u peryaupoBaHue CUITbI TOKA.

N3mepenue u peryaupoBaHue HAMpPsHKEHUS.

Uccnenoanne 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Ye€pe3 pe3UcCTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSIHKEHUS! HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTD AIEKTPUYECKOTO
COMPOTHUBJICHUSI TIPOBOJHUKA OT €ro JUJIMHBI, IUIOLAAN IOMEPEYHOIrO
CeUYeHUs U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUN MOpU MOCIEAOBATEILHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna isi CWIBI TOKa MPU MapauieIbHOM COEIUHEHHUH
PE3UCTOPOB.

Omnpenenenre padOThI 3JIEKTPUUYECKOTO TOKA, MAYLIETO YEPE3 PE3UCTOP.
OnpeneneHre MOUIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.



12. McciienoBanre 3aBUCHMOCTH CWIBI TOKA, UAYILETO 4e€pe3 JIaMIIOYKY, OT
HaIPsDKEHUS Ha HE.

13. Onpenenenne KII/ narpeBarens.

14. MccnenoBane MarHUTHOTO B3aWUMOJICUCTBUS ITIOCTOSSHHBIX MAarHUTOB.

15. VI3yueHue MarHuTHOTO MOJIsi HOCTOSTHHBIX MAarHUTOB MPU UX 00bEeTUHEHUH
Y pa3/ciICHUN.

16. UccrienoBanue NEMCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPETIKY.

17. ONBITBI, JI€MOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJCHCTBUS
KATYILIKH C TOKOM M MarHATA OT CUJIBI TOKA M HAIPABJIEHUS TOKA B KaTyLIKE.

18. I3y4yeHue 1elcTBUSI MarHUTHOIO I10JIS1 HA IPOBOJHMK C TOKOM.

19. KoHcTpynpoBanue 1 uzydyeHue paboThl 3JIEKTPOABUTATEIS.

20. U3mepenue KII/I 351eKTpoABUTaTENbHON YCTAHOBKH.

21. OnBITEI IO HKCCIIEIOBAHUIO SIBJICHHSI JJIEKTPOMAarHUTHOW WHIYKIWH:
UCCJIEIOBAHNE W3MEHEHMI 3HAYEHUS W HANpPaBJICHHUS HWHAYKIMOHHOIO

TOKA.
9 KUIIACC

Pa3znen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe aBwkeHue. MarepuanpHasg Touka. (Cucrema OTCU€Ta.
OTHOCHUTENBHOCTh MEXAaHMYECKOIO JBHWKEHHS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBwxeHue. HepaBHOMepHOE npsiMONMHENHOE JIBHKEHUE. CpenHsIss 1 MTHOBEHHAs
CKOpOCTB TeJla TP HEPABHOMEPHOM JIBHKCHUU.

Yckopenue. PaBHOyckopeHHOe mnpsiMosiHENHOe aBrkeHue. CBoOoIHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE nBUXKEHUE MO OKpykHOCTU. Ilepmon u vacrora oOpaieHus.
JIuHeiHas u yriioBast CKOpocTH. L[eHTpoCcTpeMUTENbHOE YCKOPEHHUE.

[Tepseiit 3akoH HeroToHa. Bropou 3akon Hetorona. Tpernii 3akon HeroTona.
[IprHIMI CynEpIO3ULIUNA CHIL

Cuia ynpyroctu. 3akoH I'yka. Cuna TpeHusI: Cuila TpEHHUs CKOJIBKEHHUS, CHIIa
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nageHus. JlBmwxenue ruianer Bokpyr Comnna. IlepBas kocMuueckass CKOPOCTb.
HesecoMmocTs 1 nieperpysku.

PaBHoBecue maTepuaibHON TOUKU. AOCONMIOTHO TBEpIOEe Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIJIEHHON OChIO BpalleHusi. MoOMeHT cuiibl. LleHTp TsxecT.

Nmnynsc tena. M3Menenne mMmiynbca. Mmyasc cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTUBHOE IBUKEHHUE.

Mexannueckass paborta W MOIIHOCTh. Pabora cui TsSkKecTH, yHpyrocT,
TpeHus. CBsA3b dHEepruu u pabotsl. [loTeHInanbHas SHEPrusl Teia, MOJHATOTrO HaJl
MIOBEPXHOCTHIO 3eMiIU. [loTeHIManbHas SHEpPrus cxaTou npykuHbl. Kunernueckas



sHeprus. TeopeMa 0 KMHETUYECKOW AHEPIHHU. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPIuMu.
Jemoncmpayuu.

1.

A

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

Habnronenne MexaHMuecKoro JBHKEHUS Tela OTHOCUTENIBHO PAa3HBIX TEll
OTCYETA.

CpaBHEHME IIyT€ W TPAEGKTOPUM JBHKEHHS OJHOIO M TOTO K€ TeJa
OTHOCHUTENBHO PAa3HBIX TEJI OTCYETA.

N3Mmepenne ckopOCTH U YCKOPEHHS IPSIMOJIMHENHOTO IBHKEHUSL.
Hccnenopanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habutoienne ABMKEHUS Tesla Mo OKPY>KHOCTH.

HabutoieHne MexaHn4ecKux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexkay npu €€ paBHOMEPHOM U YCKOPEHHOM JIBU>KEHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTbh YCKOpPEHUS Tela OT MAcChl TE€Jla W JACHCTBYIOLIEH HAa HEro
CHJIBI.

Ha6utoieHue paBeHcTBa CUIT TPU B3aUMOJIEHCTBUN TEIL.

M3meHeHne Beca Tena pu yCKOPEHHOM JBHKECHUH.

[Iepemraua umiynbca npy B3anMOJIECUCTBUU TEI.

[IpeoOpazoBanus SHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUH.

CoxpaHeHue UMITYJIbca TP a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.
Habnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU TPU CBOOOAHOM I3 IEHUU.
CoxpaHeHHe MEXaHUYECKOW SHEPTHUHU NIPU JBUKEHUU Tena Mo AEHCTBUEM
IPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa I pasroHa W JAIBHEHUIIIET0 PaBHOMEPHOTO
JBIDKCHUS IIaPUKA WIIA TEIICIKKH.

OnpeneneHue cpeaHel CKOPOCTH CKOJIBKEHHS OpycKa WM JIBHKCHHS
IIapyKa 1o HaKJIOHHOH TUIOCKOCTH.

OmpeneneHre yCKOpPEHHUS Telda TPH PAaBHOYCKOPCHHOM JBMKCHHH TIO
HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPH PABHOYCKOPECHHOM
JBIDKEHUN 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psA HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEXKYTKH BPEMEHH OJJUHAKOBEI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHSI CKOJIBKCHHS OT  CHUIIBI
HOPMAJILHOTO JaBJICHUSI.



7. Omnpenenenrie K03PGUITMEHTA TPEHUS CKOJIBKEHHUS.

8. OmnpexneneHue KECTKOCTH MPYKUHBI.

9. OmnpenesieHre pabOThI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBUKEHUU TeJja Mo

TOPU30HTAIBHON OBEPXHOCTH.
10. Onpenenenue padOTHl CHIIBI  YIOPYTOCTH TIpU  MOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEIMOJABMKHOTO U MOABUKHOTO OJIOKOB.

11. 3ydeHue 3aKoHa COXpaHECHUS YHEPTUH.

Pasznen 9. Mexanuveckue Ko1e0aHus U BOJIHBI.

KonebarensHoe nBuxkeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: EPUO/I,
4acToTa, aMIUIMTyAa. MarteMaTtu4ecKui U NMpyKUHHbIN MasTHUKU. [IpeBpamienue
SHEPTUU MPH KOJIeOATETHHOM JIBHKCHHH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHsle — kojeOanus.  Pe3zonanc.
Mexannueckne BoOJHBIL. (CBOMCTBA MEXAaHWYECKUMX BOJH. [IpomoneHblie U
nonepevyHbie BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHnuecKkue BOJHBI B TBEPJIOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxeHue 3Byka. MudpasByk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenne koseOaHuii Tel IIOA AEHUCTBUEM CHJIBI TSDKECTA W CHIIBI
YIPYTOCTH.

Hab6ntonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habntonenue BoIHYKACHHBIX KOJIEOAHHI U pe30HaHCA.

Pacnpoctpanenue npo101bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIN).

HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHue 4YacTOThl M MepHoJia KoJieOaHUM MaTeMaTU4eCKOTo
MasTHUKA.

2. OmpeneneHue 4acTOThI U TIEPHOJIa KOJIeOaHHM MPY>KMHHOTO MasiTHUKA.
NccnenoBanue 3aBUCUMOCTU TIEpHOJIa KOJeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JIJTMHBI HUTH.

4. HWccnenoBaHue 3aBUCUMOCTH NIeproa KojieOaHUM MPYKMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. [IpoBepka HE3aBUCUMOCTH TEpHO/ia KOJIeOaHUI rpy3a, MOABEIIEHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIUME  3aBUCUMOCTh  TEepUoJa  KoJieOaHUi
NPY>KUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.

Paznen 10. Dy1eKTPOMATHUTHOE T0JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

o UMD



DJIEKTPOMarHUTHOE  ToJie.  DJEKTpOMarHuTHole  BOJIHBL.  CBOMCTBa
AJEKTpOMarHuTHbIX BOJH. [llkanma snekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

OneKTpoMarauTHas npupoga csera. CKOpocTh cBeTa. BoyIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomuol u onvimol.

1. W3ydyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOMIBHOTO

TenedoHa.

Pasznes 11. CBeToBbIC SABJICHUS.

JlyueBas  mMogmenp  cBera.  HMcrounmkm  ceera.  [IpsmonmnHenHoe
pacnpoctpaHenue cBera. 3atMenusi Connna u Jlynel. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBeta. [loaHoe BHYTpeHHEE
oTpaxkeHue cBeTa. lMcrnonb30BaHHWE TIOJHOTO BHYTPEHHETO OTpPaXXEHUs B
ONTHYECKUX CBETOBOJAX.

JIunza. Xop myuent B munze. OnTudeckas cucrema ¢oToarrmapara, MUKpOCKOIa
u Terneckorna. ['na3 kak ontuyeckas cucrema. bam3opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oenoro ceera B crekTp. OmnbiTel Hbtorona. CroxxeHue
CHEKTpalbHBIX BETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHeHOE pacIpOCTPaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyeckuil CBETOBOJ.

Xox mydei B coOuparoIieil JInH3e.

XoJ JIyder B paCCEUBAIOIIECH JIMH3E.

[Tonyyenune n300paxeHuil ¢ TOMOUIBIO JTUH3.

[IpuHuun aeiicTBus hoToanmnapara, MUKpPOCKOIIA U TEJIECKOMA.
10. Mopensb riasa.

11. Paznoxkenue 6emoro cBera B CEKT.

W o N oA WD

12. [Tonyyenue O6enoro cBeTa Npu CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanne 3aBUCMMOCTH yIJIa OTPAKEHHUS CBETOBOIO Jiyya OT yria
NaJCHUS.

2. V3ydeHue xapakTEpUCTHK U300paKEHUS PEMETA B TUIOCKOM 3€pKajie.



3. HccnenoBanue 3aBUCHMOCTH yIiia MPEJIOMIIEHHS CBETOBOIO JIy4a OT yria
NaJCHUS Ha TPAHULIE «BO3LYX—CTEKIIO».

4. TlomyueHue U300pakeHUH C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Onpenenenre POKyCHOTO PacCTOSHUSI U ONITHYECKON CUJIbI cCOOUparomieit
JIUH3BI.

6. OmBITHI MO Pa3JI0KEHUIO OETIOTO CBETa B CIIEKT.

OnpIThl MO BOCHIPHUATHUIO LBETA MPEIMETOB MpPU MX HAOIIOJIEHUU uYepes
LBETOBbIE (PUIIBTPHI.

Pa3nen 12. KBaHToBbI€E SIBJICHUS.

Omnwitel Pe3epdopna u muianerapHas mojens atroma. Monens aroma bopa.
Hcnyckanue u norjiouieHre cBera aroMoM. KBaHThI. JIMHEHYaThle CIEKTPHI.

PannoaktuBHOCTh. Alnbda, Oeta- 1 ramma-uzinydeHus. CTpOoeHHEe aTOMHOTO
anpa. Hyknonnas wmogens aromHoro szapa. Wsoromsl. PaanoaxTuBHBIE
npeBpauieHus. [lepros nmonypacmana aTOMHBIX SIEP.

SnepHble peaknuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOTO M MAaCCOBOI'O YHCEIL
DHeprus CBsI3M aTOMHBIX snep. CBsA3p Macchl M dHepruu. Peakuuu cuHTE3a U
nenenus anep. crounuku sneprun CosHIa U 3BE3 .

SAnepnas sHepreruka. J[eWCTBHA paguOAKTUBHBIX HW3JIyYEHHW Ha >KUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CrnexTpbl U3Ty4YEeHHUsI U MOTJIOMICHUS.

2. CnekTpsl pa3IMyHbIX T'a30B.

3. Cnektp BomoOpoJa.

4. Habmonenue TpekoB B kamepe Buibcona.

5. Pabora cuéTunka MOHU3ZHPYIOIINX U3TYUYCHUM.

6. Perucrpanus uznydeHusi pUPOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaOmroneHue CIUTONIHBIX ¥ IMHEWYATHIX CIIEKTPOB U3ITyUICHHS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE JHEPIUM YaCTULBI 10 TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue paanoakTUBHOrO (POHA.

IHoBTOPHTEILHO-00001IAXOIIMIA MOAYIb.

[ToBTOpUTENBHO-00001IAI0IINN MOTYJIb MIPEIHA3HAUEH JJIsI CUCTEeMaTH3allu
U 00001IeHNs TPEAMETHOTO COACPIKAHUS U OIBITA IEITEIbHOCTH, MPUOOPETEHHOTO
Opy U3YYEHUH BCEro Kypca (PU3MKH, a TakkKe JJIsl MOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY MO0 (Pu3MKe AJisi 00y4YaromIuXcs, BHIOPABIIUX 3TOT
y4eOHBIil IpeaMeT.

[Ipy n3ydyeHun JAHHOTO MOMAYJSl PEaTU3YIOTCA U CUCTEMATH3UPYIOTCS BUJIbI
NESITeTbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUnBAETCS AOCTHKEHUE MPEAMETHBIX U



METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOyudeHus, GopMupyercs
€CTECTBCHHOHAy4YHass IPaMOTHOCTb: OCBOCHME HAyYHBIX METOJOB HMCCIIEIOBAHUSA
SIBJICHUW TPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBACHITH (PU3UUECKUE
SIBJICHUSI, TPUMEHSS TMOJIyYCHHBIE 3HAHUWA, pelIaTh 3aJadyd, B TOM YHUCIE
KAQ4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.

[IpyHUMNIMATBEHO AEATENIBHOCTHBIA XapaKTeP JaHHOTO pasjesa peain3yercs
3a cu€r TOro, 4To OOydYarolluecs BBIMOJHSIIOT 3aJaHusi, B KOTOPBIX UM
IIpEAJIAraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBSICHATH
dbusrueckue SBICHUS B OKPY’KAIOIIECH MPUPO/IE U TTOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEOBAaHUS (PU3UUECKUX SIBICHUHN, B TOM
YHUCIIE 11 MPOBEPKH TMIIOTE3 U MOJIYUYECHUSI TEOPETUUYECKUX BBIBOJIOB;

OOBSICHSITh HAy4HbIE OCHOBBI HauWOOJee BaXKHBIX JIOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO UCITOIB30BAHUS PA3IMYHbIX HCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
JHEPIHUH.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHMUA

N3yuenune ¢usmkn Ha ypoBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs HAPABICHO

Ha JOCTIKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX

pe3yIbTaTOB.

B pesynbTare uzydyeHus GuU3MKu Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs

y oOyuaronierocst 0yyT copMHpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YIbTaThI B

Y4acTH:

1) MaTpmoOTHYECKOr0 BOCIIUTAHUS:

e - MPOSBJICHUE WHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHHCKOMN
(bu3nYecKoil HayKH;

e - [ICHHOCTHOE OTHOINICHHE K JTOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

e 2) rpamaaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

e - FOTOBHOCTb K aKTUBHOMY YUYacCTHIO B OOCY>KJIEHUH OOIIECTBEHHO 3HAUUMbBIX U
TUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHYCCKUM IMPUMCHCHUEM JTOCTHKCHUN
bu3uKy;

e - OCO3HAaHHWE BAKHOCTH MOPATBHO-ITHYECKUX IPUHIIAIIOB B JIEATEILHOCTH
YUYEHOT0;

e 3)3CTEeTU4YeCKOro BOCIIMTAHMSA:

e - BOCTIPHUATHE ICTCTHUYCCKUX KAa4eCTB (PM3WUYECKON Haykd: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHHYHOCTH;

e 4) HEHHOCTH HAYYHOT'O NMO3HAHUA:



- OCO3HAHHWE IEHHOCTH (U3MYECKON HAyKM KaK MOIIHOTO HHCTPyMEHTa
MO3HAHUS MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTHM, BaKHEWILEH COCTaBIISIOLICH
KYJIbTYpHI;

- pa3BUTHE HAy4YHOU JIFOOO3HATEIHHOCTH, WHTEpeca K HCCIIeI0BATEIHCKON
NeSTeTLHOCTH,

S) ¢opmupoBaHusi  KYJbTYpPbl  310POBbSI M  3MOLHMOHAJIbLHOIO
0J1aromoJry4ms:

- OCO3HaHUE IIEHHOCTH Oe30MacHoro olpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUPE, BAXKHOCTH TPABWJI OE30MaCHOTO TIOBEACHHS Ha
TpaHCIIOpTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIUIOBBIM 00O0pYy/IOBaHUEM B
JIOMAIITHUX yCJIOBUSIX;

- chopMHPOBAHHOCTH HaBbIKA pedIeKCHH, TPU3HAHUE CBOETO IIpaBa Ha OIHOKY
¥ TaKOTO e TpaBa y APYyroro 4eJoBeKa;

6) TPy10BOI0 BOCIIUTAHMS:

- aKTUBHOE y4YacTHE B PEUICHUU MPAKTUYECKUX 3a/ad (B paMKax CEMbH,
o0pa3oBaTelbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH U
COIMAJTEHOM HAITPaBJICHHOCTH, TPEOYIOIINX B TOM YHCIIC U PU3NUECKUX 3HAHUH;
- HHTEpEC K MPAKTUYECKOMY MU3YUCHHIO TTpo(deccHii, CBI3aHHBIX ¢ (PU3UKON;

7) 3K0JIOrH4eCKOro BOCIIMTAHMSA:

- OpHeHTaIUsl Ha NpUMEHEeHHEe (U3MUECKUX 3HAHUM I pElIeHHs 3a7ad B
00JaCTH OKPY’)KAIOIIeH Cpenapl, IJIaHUPOBAHMS ITOCTYIIKOB W OIGHKH WX
BO3MOYKHBIX TTOCJICICTBHM JIJISI OKPYXKAIOMIEH CPEIbI;

- OCO3HAHUWE TrI00aTBLHOTO XapaKTepa JKOJOTHYECKHX MPOoOJIeM U TMyTed uxX
pelIeHHUS;

8) aganTanum K M3MEHSIIOIUIMMCH YCJOBHSIM COLHMAJIbHOW WM TPUPOTHOM
cpeabl:

- TOTpeOHOCTh BO B3aWMOJICHCTBUM TIPW BBITIOJIHCHUH WCCIICIOBAHUNA U
MPOEKTOB (HU3UYECKOW HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
ApPYTHX;

- TIOBBIIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NEeATETHHOCTD;

- TOTpeOHOCTh B (DOPMUPOBAHNH HOBBIX 3HAHUH, B TOM duCie (hOPMYITUPOBATH
UJIeH, TIOHATHUS, TUTIOTE3BI O (PU3UYECKUX OOBEKTAX U SIBICHUSIX;

- OCO3HaHUE e(PUIIMTOB COOCTBEHHBIX 3HAHUNM U KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;

- TUTAHUPOBAHWE CBOETO PAa3BUTHS B IPHOOPETCHUH HOBBIX (DU3NICCKUX 3SHAHHI;,
- CTpeMJICHUE aHATM3UPOBATh W BBISBJISATH B3aUMOCBSI3H MIPUPOJIBI, 0OIIECTBA U
HPKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (U3HUECKUX 3HAHUM;



e - OLEHKAa CBOUX JCHUCTBUU C YYETOM BIUSAHUSA HA OKPYXKAIOIIYIO Cpeny,
BO3MOYHBIX TJI00QIBHBIX MOCIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHUs IpOrpaMMBbl 1o (PU3KUKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBanmsi 'y oOydaromierocsi OyayT chHOpMHUPOBAaHBI MeTaNpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MO3HABATEIbHbBIC YHUBEPCATbHBIC YUeOHbIE NEHCTBUS,
KOMMYHHUKATHBHBIC  YHUBEpCAIbHBIC  Y4YeOHbIC  JCHCTBHS,  PpETyJISTHBHBIC
yHUBEpCaAIbHBIC YICOHBIC ICHCTBUS.

Ilo3HaBaTe/IbHbIe YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS

Ba3oBble Jijornueckue AeiicTBUA:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUN);

yCTaHaBIMBATh CYIICCTBEHHBIN MPU3HAK KIACCU(PUKALIUN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pacCMaTpUBAaeMbIX (aKTax,
JAHHBIX ¥ HAOJIOJCHUSX, OTHOCSIINXCS K (PU3MYECKUM SIBIICHUSIM;
BBISBIISIT MPUYUHHO-CIICACTBEHHBIE CBA3M NPU H3YUYCHUU (DU3MUECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIONIH30BAHUEM JE€AYKTUBHBIX
U UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh THUIOTE3bI O B3aUMOCBS3SIX
(U3UYECKHUX BEIIMYHH,

CaMOCTOSITENILHO BEIOMPATH CIIOCO0 pelieHus yueOHoi pu3ndeckoi 3a1aun
(cpaBHEHHME HECKOJIbKMX BapHaHTOB pelleHusi, BbIOOp Haubosee
MOJIXOJISIIIETO C yUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBbie ucciieqoBarejLCKHe 1eCTBUA:

MICII0JIB30BATh BOIPOCHI KaK UCCIIE0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIEHHOMY IIJIaHY OIBIT, HECIOXKHBIN
(GU3MYECKUI DKCIEPUMEHT, HEOOIbIIOE HCCIEAOBAHUE (PU3UYECKOTO
SIBJIICHMUS;

OLICHMBATh HAa NPUMEHHUMOCTb U  JOCTOBEPHOCTh HH(OPMAILIHUIO,
IIOJIYYEHHYIO B XOJI€ MCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBaTh 0O0OIIEHNS U BBIBOABI 110 pe3ybTaTaM
IIPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JabHEWIEEe pa3BUTHE  (PUIUUYECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPENOI0KEHUS 00 X Pa3BUTHU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

Pa6ora ¢ unpopmaumeii:



NPUMEHSTh Pa3TUYHbIE METOJbl, UHCTPYMEHTHI U 3aIIPOCHI TIPHU TMOUCKE U
otOope WHGOPMANMK WM JAaHHBIX C Y4€TOM TPEIOKCHHON ydeOHOU
dbuzuyecKoil 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IUYHBIX BUIOB U (HOPM MPEACTABICHHUS;

CaMOCTOSITEILHO ~ BBHIOMpaTh ONTHUMAIbHYIO (QOpMYy TIpeICTaBIICHUS
uHQOpMaIlMU W WUTFOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMHU
cXeMaMu, TuarpaMmmMaMu, HHOU rpaduKoi U UX KOMOMHAIIMSIMHU.

KOMMYHI/IKaTI/IBHLIe YHuBepcCaJdbHbIC y‘leﬁHble HeﬁCTBHﬂ:

B XO7le OOCYXJEeHUs y4eOHOro Marepuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKIAEMON TEMBI
BBICKa3bIBaTh HJCH, HAIICJICHHBIE Ha PEIICHHWE 3a/Jauyd W MOAJCpKaHUE
Onaro»keaaTeIbHOCTH OOIICHUS;

COTIOCTaBIIATh CBOW CYXXIEHUS C CYXICHUSMU JIPYTUX YYaCTHUKOB
auanora, OOHapy»KMBaTh Pa3IMYUE U CXOACTBO MO3ZUIIH;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
MyOJUYHO TPEICTABIIATh PE3YIbTAThl BHITIOJHEHHOTO (PHU3NYECKOTO OIbITa
(9KCTIEpUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHUMATh W UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUIYATbHON
paboTHI TIPH PEIICHUH KOHKPETHON (U3NYECKON MPOOITEMBI;

MPUHUMATh IIeJIM COBMECTHOM JCATEIHPHOCTH, OPTaHU30BLIBATh JICUCTBUS
mo e€¢ IOCTWKCHHIO: pPacHpelesaTh pPOJH, OOCYXIaTh IMPOIECCH U
pe3yNbTaThl COBMECTHOM paboThI, 00001IIaTh MHCHHSI HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOTO Pe3yJibTara o
CBOEMY HANpaBJICHUIO ¥ KOOPJIUHUPYS CBOU JICUCTBHUS C IPYTUMH YWICHAMHA
KOMaH/IbI;

OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIWI MPOMYKT MO KPUTEPHSIM,
CaMOCTOSTEIIbHO CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBIBIISATh TIPOOJIEMBI B JKM3HEHHBIX M YUCOHBIX CHUTYyaIUSAX, TPCOYIOIMINX
TUTSI perieHusT (GU3UISCKUX 3HAHUM;

OPUCHTHUPOBAThCS B  PA3IUYHBIX TOJAXOJAX TMPUHATHS  pENICHUN
(MHIUBHUAyaJIbHOE, TPHUHATHE PEIICHUS B TPYINe, MPUHITHE PEIICHUMA
TPYIIION);

CaMOCTOSITEIIEHO COCTaBJISATh aJITOPUTM PEIICHUS (DU3UICCKON 3a/1auu WU
IUTaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh IIPeIjiaraéMbie BApUAHTHI PEIICHUM;



JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIHUOHAJIbHbIN HHTEJJIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U IpeJjiarath 1jiaH e€ N3MEeHEeHHUS;
OOBSICHATh  MPUYUHBI  JTIOCTHXKEHUSI  (HEOCTUXKEHHUS) PE3yJbTaTOB
JesITeNIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTH (B TOM 4YHCII€ B XOJ| BBIOJTHEHUS
(Gbu3MUecKOoro HMCCIEJOBaHMS WM IPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBLIUXCS CHUTYyallMil, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LUEIH U YCIOBHSIM;

CTaBUTH ce0s1 HA MECTO APYToOro YeJIOBEKa B XOJE CIopa WK JUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTroro;
NPU3HABATh CBOE MPaBO Ha OIIMOKY NMpU pelieHUuU (PU3NYECKUX 3a/1ay WU
B YTBEPKJCHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYTroro.

HNPEJMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 7 Kjiacce rnpeaMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHMS,
HaOI0IeHNe, HKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHMIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHble COCTOSIHUS BelecTBa (TBEpPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYecKoe JABWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIIMHEMHOE), TPAEKTOpHUs, paBHOACHCTBYIOIIAsA
cuna, gaedopmanus  (ympyras,  IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIITUECS] COCY/IBI,

paznuyath siBneHus (Auddy3us, TEIIOBOE IBMKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWXKEHUE, HEPABHOMEPHOE  JBWIXKEHUE, HHEpLUs,
B3aMMOJICUCTBUE TE€J, PAaBHOBECHE TBEPJIBIX TEJ C 3aKPEIUIEHHON OChIO
BpallleHUs, Iepeada JaBJIeHUs TBEPABIMU TEIAMMU, KUIKOCTIMU U ra3amH,
aTMoc(epHOE JaBJeHHE, IUJIaBaHWE TeJ, MPEBpAllCHUs MEXaHU4YEeCKOU
HHEPTUM) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MUECKUX SBJICHUUA B
OKpYy’KarollleM MHpE, B TOM uucie (PU3UYECKHE SBJICHUS B MPHPOJE:
OpUMEPHl ABMXKEHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOM M HEXHBOU
npupoje, ACUCTBUE CUJIbI TPEHUS B MPUPOJE W TEXHUKE, BIHSIHUE
aTMOC(EpHOr0 J1aBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, pbluaru B
TEJ€ YEeJIOBEKa, PU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33]1ayy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3HUECKUX SIBJICHUIA;



OMHCHIBATh U3YUYCHHBIC CBOMCTBA TeN U (U3UUECKUE SBICHUS, UCIIONIb3YS
dbu3nyeckue BeIMUMHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, ITyTh,
CKOPOCTb, CPEJIHSS CKOPOCTh, CHJIa YNPYTOCTH, CUJIAa TSAKECTH, BEC TeJa,
cuJia TpeHusl, AaBieHue (TBEPAOTO TeNa, )KUJKOCTH, Ta3a), BRITAIKUBAIOIIAS
cuia, MeXaHW4ecKkas paboTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIBI,
KOA(PUIIMEHT T0JIE3HOTO JEHCTBUSA MEXaHU3MOB, KHHETHYECKas U
NOTEHIIUAJIbHAS DHEPrusi), MpPU ONUCAHUM TMPABUIHLHO TPAKTOBATH
(bU3UYECKUI CMBICI UCIIOJI3YEMBIX BEJIUYUH, UX 0003HAUYCHUS U €TUHUILIBI
bU3NYeCKNX BENWYMUH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIOIINE JIAHHYIO
Gu3HYECKy0 BEIMYMHY C JAPYTMMH BEIWYWHAMHU, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUUHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOLECCHI,
UCIIONB3Ys MpaBUiia CJIOXKEHUs CUll (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBuiIO paBHOBecHs pbrdara (0J10ka),
«30J10TO€ TPABHIIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruu, MpU HTOM JaBaTh CIOBECHYIO (OpPMYIHUPOBKY 3aKOHAa U
3aMHUCHIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSCHATH (pU3MUECKHE SBICHUS, MPOIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalluid MNPaKTHKOOPHUEHTUPOBAHHOIO XapakrTepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE HU3 1-2
JIOTUYECKHUX II1aroB ¢ Omopod Ha 1—2 M3y4eHHBIX CBOMCTBA (YU3UUYECKHUX
SBJICHUM, (DU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarh pacu€THele 3aJadyd B |—2 JEWCTBHUS, HCHOJIb3Yys 3aKOHBI U
dbopMyIbl, CBs3BIBArONINE (PU3MYECKUE BEIUYMHBI: HAa OCHOBE aHANIM3a
yCJIOBUSI 3a/1a4y 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUUECKUE
BEJIMYMHBI B (DOPMYJIbI M MPOBOAUTH PACUEThl, HaXOAUTh CIPABOYHBIC
JaHHBIE, HEOOXOAUMBIE JJI1 pEUICHUs 3a/1ay, OLIEHUBATh PEATHUCTHYHOCTh
NOJTy4YeHHOM (PU3MUeCKON BEIHUNHBI,

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh TMPU MOMOIIU
(bu3HYECKUX METOJI0B, B OITMCAHUU UCCIIEI0OBAHUS BBIIEISATH IPOBEPSIEMOE
peAnoioxkeHue (TUMoTe3y), pa3andaTh U UHTEPIIPETUPOBATH MOTYUYECHHBIN
pe3yabTar, HaXOAUTh ONIMOKM B XOJI€ OIbITA, JeJaTh BBIBOJBI IO €ro
pe3yJibTaram;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3UUECKUX SBICHUM  WIU
(bu3rUecKux CBOMCTB Tel: (HOPMYIUPOBATH IPOBEPSAEMbIE MPEATION0KECHHUS,
coOHpaTh YCTaHOBKY U3 MPEMI0KEHHOI0 000PYI0BaHNUs, 3alUChIBATh X0/
ombITa U (POPMYITUPOBATH BHIBOIBI,

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSHHUSI, BPEMEHHU, MacChl Tela,
0o0béMa, CHUIIBI M TEMIIEpaTypbl C HCIOJB30BAHUEM AHAJIOTOBBIX U



u(POBBIX MPUOOPOB, 3aMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKO BEJIMUUHBI OT
JIPYrol ¢ HCMOJb30BAHUEM TNPSIMBIX HM3MEPEHUHN (3aBUCUMOCTH MYTH
PaBHOMEPHO ABUKYIIETOCS TEIAa OT BPEMEHU IBUKEHUS TEJa, CUITbI TPEHUS
CKOJIBKEHHUSI OT Beca Tella, KauecTBa OOpabOTKH TOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOMIAINA COMPUKOCHOBEHHMS TEJ, CHIIbI
YIOPYTrOCTH OT YJJIMHEHHUsI MPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA
NOTPYKEHHOM YacCTH TeJa U OT IIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT MIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUHN
IJIaBaHUsl TEJ, YCIOBUW paBHOBECHUs pblyara U OJOKOB), Y4aCTBOBaTh B
IUTAHUPOBAHUM  Y4EOHOTO UCCIEIOBaHUS, COOMpaThb YCTAaHOBKY U
BBITIOJTHATh W3MEPEHUsA, CIeAysl MPEITI0KEHHOMY IUIaHy, (UKCUPOBATH
pe3yNbTaThl TMOJTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B BUIE
MPEAJIOKEHHBIX TaOMUIl U TpaUKOB, JeNaTh BBIBOJBI MO pe3yjibTaTam
UCCJIeIOBAHNUS;

MPOBOJUTh KOCBEHHBIE H3MEpPEeHUsS] (U3NUYECKUX BEIUYUH (TUIOTHOCTH
BELLECTBA )KUJIKOCTU U TBEPAOTO TENA, CUJIA TPEHUSI CKOJIBKEHUS, JaBJICHUE
BO3/1yXa, BBITAJIKHUBAIOIIAS CuUJa, JCHCTBYIOIIAsT Ha NOTPYXKEHHOE B
KUIAKOCTh  TeNo, KOID(PUIIMEHT TMOJEe3HOTO  JEUCTBUS  MPOCTHIX
MEXaHU3MOB), CIIelysl MPEIJI0KECHHON HHCTPYKIMU: TPU BHITIOJTHEHUU
U3MEPEHUN CcOOUpATh HSKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBIYUCISATH
3HAa4YCHUE NCKOMOU BEJIMYHUHBI;

coOmro1aTh NMpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTOpHBIM
000opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phlyuar, NOJABUKHBIN U HEMOJABUKHBIN OJOK, HAKJIIOHHASI IJIOCKOCTh;
XapaKTepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX omnucaHus (B TOM YHUCIE:
NOAIIMITHUKY, YCTPOMCTBO BOJOMPOBOJIA, THUAPABIMYECKUM TMpecc,
MaHOMET], BBICOTOMED, TOPLUIHEBOI HACOC, APEOMETP), UCIIOJIb3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKHUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJIUTh  MpUMEPHl  (HaXOAuUTh  HUHPOPMAIMIO O  MOpUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUUA B IOBCEAHEBHOMU
KU3HU I obecrieyeHus: 0€30MacHOCTU MPH OOpaIlEHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHS 37I0POBBS M COOTIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpelie;



OCYIIECTBIISATE OTOOp HMCTOYHHMKOB wHoOpManuu B HMHTepHeTe B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITIXCS
3HaHUH © TYyTEM CpPaBHEHHUS Pa3JIMYHBIX HCTOYHUKOB BBIJICIATH
UHPOPMAITHIO, KOTOpas SBISICTCS MPOTHBOPSYMBONM WM MOXKET OBIThH
HEJI0CTOBEPHOM;

UCTIOJB30BaTh MPH BBHIMOJHCHUN YYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO
JauTepaTypy (HHU3HUECKOro COACPIKaHHS, CIIPABOYHBIC MATECPHUAJIbI, PECYPChHI
cetu MuTepHer, BIaAeTh NpPUEMAMH KOHCIICKTHPOBAaHUSA TEKCTa,
npeoOpa3zoBanus HH(POPMAIIUN U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpPAaTKHE MUCHbMEHHBIC M YCTHBIC COOOINCHUS HA
OCHOBE 2—3 UCTOYHUKOB WH(pOpMaNnu (HPU3MIECKOTO COACPKAHUS, B TOM
quClie MyOJIMYHO JIejaTh KpaTKUEe COOOIICHHMS O pe3yJibTaTaX MPOCKTOB WM
y4eOHBIX HCCIICIOBAHUM, MTPH 3TOM T'PAaMOTHO HCITOJIb30BAaTh W3yYCHHBIH
NOHATHWHBIA anmapat Kypca (H3WKH, COMPOBOXKIATh BBICTYIUICHHE
IIPE3EHTALUEN;

IpU BBITIOJTHEHUH YYE€OHBIX TPOCKTOB M HCCIIECIOBAaHUN pacIpenessaTh
00s3aHHOCTH B TPYIIIIE B COOTBETCTBHUU C IOCTABJICHHBIMHU 3aJladaMH,
CICIUTh 32 BBINIOJIHEHUEM IUTaHA JCHCTBHM, aJICKBaTHO OIICHUBATH
COOCTBEHHBI  BKJIQJ B  JIEATEIBHOCTh  TPYIIBI,  BBICTPAUBATH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHCHUE OKPYKAFOIIIHX.

K xoniy oOydenus B 8 kiiacce npemMeTHbIe pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

MCIIOJIB30BaTh NOHATHSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKCHUE
aTOMOB Y MOJIEKYJI, arperaTHbIE COCTOSIHUSA BEIIECTBA, KPUCTAIUINYECKUE U
amop(dHble TeNa, HACHIIICHHBI M HEHACHIIICHHBIM TMap, BIAXKHOCTDH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSAS DJHEpPrus, TEIUIOBOW JBHUIaTellb,
DJIIEMEHTAPHBIN IEKTPUUYECKUM 3apsill, DIEKTPUUECKOE T0JIE, IPOBOIHUKN
Y IUBJICKTPUKH, TTIOCTOSSHHBIN JIEKTPUUECKUN TOK, MATHUTHOE TOJIE;
paznuyaTh sSBJICHHS (TEIUIOBOE PACIIMPEHUE M CXKAaTHE, TEIUlolepeaaya,
TEIUIOBOE PABHOBECHE, CMAayMBaHUE, KAlWLISPHBIC SIBJICHUS, UCIIAPEHUE,
KOHJIEHCAlusl, IJIaBJIeHWe, KpUCTauin3auus (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaada (TemIonpoOBOHOCT, KOHBEKIIUS, U3IIy4YECHHE),
IIEKTpU3aLMs T, B3aUMOJIECUCTBUE 3apAI0B, ACHUCTBUS DIJIEKTPUYECKOIO
TOKa, KOPOTKOE€ 3aMbIKaHWE, B3aUMOJCUCTBUE MATrHUTOB, JECHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHasE MHAYKIIHS)
II0 OINMCAHMID MX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh TMPOSIBJICHHE W3YYEHHBIX (U3UYECKUX SBICHUUA B
OKpY>KalollleM MHpe, B TOM 4Hclie (U3ndyecKkue SBICHUS B TPUPOJE:



NIOBEPXHOCTHOE HATSDKEHUE W KanWwULIPHbIE SBIEHUS B IPUPOJE,
KpUCTalulbl B mpupoze, usiydeHue ConHna, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHA, UHESI, CHEra, AIEKTPUUECKUE
SABJICHHUSI B aTMoOcC(epe, 3JIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emiiu, Apei¢ MoyrocoB, pojb MArHUTHOTO NOJIS JUIS )KU3HU Ha 3eMiie,
IOJIAPHOE CHSHHME, NIPU 3TOM INEPEBOJUTH INPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBa (MpH3HAKH) (HU3NUECKUX
SIBJICHUIA;

OTNHCHIBATh U3yUEHHBIC CBOMCTBA TN U (U3NYECKUE SBICHUS, UCIOIb3Ys
¢usnyeckue BeIMUYUHBI (TEMIEpaTypa, BHYTPEHHSS SHEPrHsi, KOJIUYECTBO
TEIUIOTHI, yJE€JIbHAas TEIIOEMKOCTh BEIIECTBA, YJACJIbHAs TEIUIOTa
IUTaBJICHUS], yJelbHas TeIyioTa NapooOpa3oBaHMs, yJeldbHas TEIioTa
CropaHusi TOIUIMBA, KO3(P(PUUMEHT TOJIE3HOTO JIEUCTBHS TEIJIOBON
MalIuHbI, OTHOCUTENIbHAS BIAYKHOCTh BO3/1yXa, JJIEKTPUYECKHUM 3apsi, cuia
TOKa, DJIEKTPUYECKOE HANpsUKEHHE, CONPOTUBJIEHUE IPOBOJHMKA,
YZI€IbHOE CONPOTHUBIIEHUE BELIECTBA, pab0Ta U MOILIHOCTb JIEKTPUUYECKOTO
TOKa), MpU OMNHCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICTT
UCTIOJIb3YEMBIX BEJTMYMH, 0003HAYCHUS U €UHUIIB (PU3NUYECKUX BETUYHH,
HaXoAUTh (POPMYJIbI, CBS3BIBAIOLIUE JAHHYIO (U3MUYECKYIO BEIMUYUHY C
IPYTMMH BEJIMYMHAMH, CTPOUTh TIpaUKU H3YYEHHBIX 3aBHUCHUMOCTEN
(bu3HYECKUX BEJINYUH;

XapaKTepU30BaTh CBOWMCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIO)KEHHUSI MOJEKYJSIPHO-KUHETUYECKONW TEOpUHU
CTPOEHHs BEIIECTBA, NPHUHLMII CYNEPHNO3ULNN IOJEN (Ha KaYECTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma Ui yyacTKa LIENH, 3aKOH
Jlxxoyns—JIeHua, 3akK0OH COXpaHEHUs! DHEPTUH, [IPU 3TOM J1aBaTh CIOBECHYIO
(OpMyYIMPOBKY 3aKOHA U 3alIMCHIBATh €r0 MAaTEMATUYECKOE BBIPAKEHHE;
OOBSACHATH (M3NYECKHE MPOLECChl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHTyaluid NPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTEpa: BBIABIIITH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOormdecKux
IaroB ¢ omnopod Ha 1—2 W3y4YeHHBIX CBOMCTBA (PUBMUECKHUX SIBICHH,
(pM3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THbE 3aJadyd B 2—3 JEHCTBHSA, HCHOJb3Yys 3aKOHBl U
(GopMyIibl, CBsI3bIBAOLIUE (DU3MUECKUE BEJIMYUHBL: Ha OCHOBE aHaIu3a
yCIIOBHSI 3a/layd 3alUChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX U1l pPEIIeHHs 3aJauyd, BBIOMpATh 3aKOHBI WU (POPMYJIBI,
HEoOXonuMbIEe Uil €€ penieHus, NPOBOAUTh PAacCUEThl U CpPAaBHUBATH
NOJTy4YE€HHOE 3HaUYeHUE (PU3NUECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;



pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOUIU
(¢U3UUECKUX METOJOB, HCIIOJIb3YSl OMUCAHWE HCCIECIOBAHUSA, BBIICIATH
IpoBEpsieMOe TPEIINONOKEHHE, OICHUBATh MPABWIBHOCTh MOPAIKA
NPOBEJICHUS UCCIIEAOBaHNS, A€TaTh BBIBOIBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MUECKUX SBICHUNA WIH
(Gu3nUeCcKUX CBONCTB TeJ (KaWJUIPHbIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusl TMPU M3IYUYCHUM OT IBETa H3Iydaromiel (MOTrJIoNaroiei)
MOBEPXHOCTH, CKOPOCTh MCHApPEHUsI BOJBI OT TEMIIEPATypbl KUIKOCTH U
wiomaau e€ TOBEPXHOCTH, OJJEKTpU3alMs Tel U B3aUMOJCHCTBUE
ANIEKTPUYECKUX 3apsAIO0B, B3aUMOJCHCTBHE TIOCTOSHHBIX MAarHUTOB,
BU3yaIHM3allisl MAarHUTHBIX TOJEeH TOCTOSHHBIX MAarHWTOB, JEHUCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTAa,
CBOMCTBA D3JIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMYJIMPOBAThH
IpoBepsieMble MPEANONI0KEHHs, COOMPAaTh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHNs, OMTUCHIBATH XOJI OIBITA 1 (POPMYJIUPOBATH BHIBOJIBI;
BBITIOJTHATH MPSIMbIE H3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIHHON BIaKHOCTU
BO37yXa, CHUJbl TOKAa, HAMPSIKCHHs C WCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB U JaTUYMKOB (PU3UUYECKUX BEJIUYHMH, CPaBHUBATH PE3YJIbTaThl
U3MEpeHuil ¢ yu€ToM 3aJaHHOM aOCOIIOTHOM MOTPEUTHOCTH;

MIPOBOIUTH MCCIIEAOBAHNE 3aBUCIMOCTH OJTHOHM (DM3MUECKON BETUYHUHBI OT
JIpyrol C  WCHOJB30BAaHUEM TPSAMBIX H3MEpeHUH  (3aBUCHMOCTH
COMPOTHUBIICHUSI TPOBOJHMKA OT €ro JUIMHBI, IUIOMAAH IONEPEYHOro
CEUEHHUS U YIEJIbHOTO CONPOTHUBIICHUS BEILECTBA TPOBOJAHMKA, CHIIbI TOKA,
WIYIIEro 4Yepe3 TMPOBOAHMK, OT HANpsHKCHHWsS Ha  IPOBOJIHUKE,
WCCIICJIOBAHUE TIOCJIEIOBATEIbHOTO M  TapajuIeIbHOTO  COSAMHEHUU
NPOBOJHUKOB): TUIAHWPOBATh WCCIIEJJOBAaHUE, COOUpPATh YCTAHOBKY U
BBIMOJIHATh WM3MEPEHUs, Cilenysl MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BUJI€ TaOIUI] U TpaUKOB, A€TaTh
BBIBOJIBI 110 PE3yJIbTaTaM HCCIIE0OBAHUS;

NPOBOJNTHh KOCBEHHBIE HW3MEpPEHHUS (PHU3NUYECKUX BeIWUMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COINPOTUBICHUE MPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKAa): IJIAaHHUPOBaTh W3MEpPEHUs, coOupaTth
AKCTIIEPUMEHTAIBHYIO YCTaHOBKY, CIIEAYsl MPEAJIOKEHHON WHCTPYKIMHU, U
BBIUMCIISTH 3HAUCHNE BEJIMYMHBI,

coOJr01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MpHU padboTe ¢ Ja00paTOPHBIM
000pyI0BaHUEM,;

XapaKTepu30BaTh MNPUHIUMBl JACWCTBUA HU3YYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPON Ha UX OMHCAHUS (B TOM YHCIIE: CUCTEMa



OTOIUIEHHUS JOMOB, TUTPOMETP, MapoBasi TypOHHA, aMIIEPMETP, BOJILTMETD,
CUETUMK DJIEKTPUYECKOM DSHEPIUH, HIIEKTPOOCBETUTENBHBIE MPUOOPHI,
HarpeBaTeIbHbIE AIEKTPONPUOOPHI (mpuMepsl), JJIEKTPUYECKHUE
PEIOXPAHUTEIH, DIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCTIOJNIb3YSl 3HAHMUSA O CBOMCTBaxX (DPM3MYECKUX SIBICHUN M HEOOXOIUMbIE
¢uznyeckue 3aKOHOMEPHOCTH;

e pacro3HaBaTh NPOCTbIE TEXHUYECKUE YCTPOMCTBA W U3MEPUTEIbHBIC
npuOOPHI IO CXEMaM M CXEMAaTHYHbBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, IBUTATENb BHYTPEHHErO CropaHus,
JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBbI JJIEKTPUUYECKHX LENel C
IOCJIEA0BATENbHBIM U MapaJlIeIbHBIM COCJUHEHUEM 3JIEMEHTOB, pa3inyas
yCIIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUYECKUX 1IETIEH;

e QPHUBOAWUTH MNpUMEpbl  (HAXOAUTh HUH(MOpPMALUIO O  IPHUMEPAX)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU NIl obecriedueHust 0€30MacHOCTH Mpu oOparieHnuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHUSI 310POBbs U COOJIIOICHUSI HOPM
AKOJIOTMYECKOTO TOBEACHUS B OKPY KAIOIIEH Cpee;

e OCYIIECTBIATh TOUCK HHPOpPMAIMH (PUINIECKOTO COACpPNKAHUSI B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUM M IyTEM CpaBHEHUS
JIOTIOJIHUTENBHBIX HCTOUHUKOB BBIIEIATH HH(POPMALINIO, KOTOpas SIBISETCS
POTUBOPEUYUBOU UM MOXKET ObITh HEIOCTOBEPHOM;

* HCIOJIb30BaTh MPHU BHIIOJHEHUH YYEOHBIX 33JaHUI HAyYHO-TOMYJISIPHYIO
JAUTEpaTypy (HU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MAaTEPUAJIbl, PECYpPCHI
cetu UMHTepHer, BnaaeTb NpUEMaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e co37aBaTh COOCTBEHHbIE MHCHbMEHHbIE U KpPATKUE YCTHBIE COOOIICHMS,
0000mass uHPOpMAIMI0O W3 HECKOJIBKHX HCTOYHUKOB (PUBHUYECKOIO
COJIepKaHusl, B TOM YHCIIE MyOIMYHO NPECTABIATH PE3YIbTAThl MPOSKTHON
VI UCCIIEN0BATENBCKON AECSITEIBHOCTH, IPY 3TOM I'PAaMOTHO MCIOJIb30BaTh
U3yYEHHbI NOHATUHHBIM anmapaT Kypca (OU3HMKH, COIPOBOXKAATH
BBICTYIUIEHUE IIPE3CHTALEH;

e TMpU BBHINOJHCHUH YYEOHBIX NPOEKTOB W MCCIEAOBaHMN (PU3MUECKHX
IPOLIECCOB paclpeesiTh OOS3aHHOCTH B TpPYyNNEe B COOTBETCTBUHU C
IOCTaBJICHHBIMU 33JJa4aMH, CJIEIUTh 3a BBINOJIHEHUEM IUIaHA JEHCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHMBaTh COOCTBEHHBIA BKJIaJ B
NEeSATENbHOCTh IPYIIIbl, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJECICTBUE,
IPOSIBIISS TOTOBHOCTH pa3peiaTb KOH(PIUKTHI.

K xoniny oOyuenus B 9 kijiacce npeIMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUaAIOLIUXCS YMEHUI:



UCIIOIb30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAaHWYECKOTO JABIXKEHUS, Jedhopmalius
(ympyrasi, MjacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJIO,
LEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus U
BOJIHBI, 3BYK, HH(Pa3BYK U YJIbTPa3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AIIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CHEKTPbl UCITyCKaHUA U MOTIJIOIIECHMs, anb(a, 0eTa- U raMMa-u3JIy4eHus,
U30TOIBI, IAEPHAS] SHEPIeTUKA;

pa3inyarh SIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHENHOE
JIBWKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
naZieHue TeJl, pABHOMEPHOE JIBIXKEHHME MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TE€J, PEAKTUBHOE JBH)KEHUE, KOJIEOATEIbHOE NBMXKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)XCHHE, OTPAKECHUE
3BYKa, IMPSAMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pas3sioKeHHe OeJIoro CBeTa B
CHEKTp M CJOXXEHHE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCUS CBETAa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CHEKTpa
U3IIyYEHUs) 10 ONMHUCAHUIO0 UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3MYECKUX SBJICHUUA B
OKpy’KarlleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHHUS B MPHUPOJE:
MPUIUBHI U OTJIUBBI, ABUXKEHUE TuiaHeT COJIHEUHOU CUCTEMBbI, PEaKTUBHOE
JIBI)KCHUE JKUBBIX OpPraHU3MOB, BOCHPHITUE 3BYKOB JKHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 03XO, LBETa TE,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OMOIOTMYECKOE NEUCTBUE BUIAMMOTIO,
yIbTPadUOIETOBOTO U PEHTTCHOBCKOTO M3JIYyYE€HHUH, €CTECTBEHHBIM
paIMoOaKTUBHBIN (OH, KOCMHUYECKHE JIYy4Yd, DPATUOAKTUBHOC H3ITyUCHUE
NPUPOJIHBIX MHUHEpAJOB, JIEUCTBUE PAAUOAKTUBHBIX W3IYYEHUU Ha
OpraHu3M YeJIOBeKa), MPH STOM IEPEBOAUTH MPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUECKUX
SIBJICHUIM;

OMHCHIBATh U3YYCHHBIC CBOMCTBA TeN M (U3UUECKUE SBICHUS, UCIIONIb3YS
¢dbusnueckue BeNWYUHBI (CpEIHSAs W MIHOBEHHas CKOPOCTb Teja MpH
HEPAaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEepeMelleHHe, MyTh, YTrioBas
CKOpPOCTb, CHJIa TPEHUs, CHUJIa YOPYrOCTH, CHJIA TSIKECTHU, YCKOPEHUE
CBOOOMHOrO TMajeHHs, BEC Tella, HUMIYJIbC Tela, WMIIYJIbC CHIIBI,
MexaHu4eckass paboTa W MOIIHOCTb, TOTEHIMAIbHAS DHEpPTus Tea,
MOAHATOTO HAJ MOBEPXHOCTHIO 3EMJIM, MOTECHLIHMAIbHAS SHEPrUsl CKATOU



IPYKUHBI, KHHETUYECKAs JHEPT U, ITOJIHASI MEXaHUYECKasl SHEPT UL, IEPHOL
U 4YacToTa KoyeOaHul, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IIOKAa3aTellb MPEIOMJICHUS CpeIbl), MPU OMUCAHUU
IPaBUJIBHO TPAaKTOBaTh (PU3MYECKUI CMBICT HCIOJIb3YEMbIX BEJIWYMH,
0003HAUEHUS U €IUHUIBI (U3NYECKUX BEIUYMH, HAXOIUTH (POPMYJIBI,
CBSI3BIBAIOIIME JAaHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEJIMYMHAMM,
CTPOUTH I'pa@UKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SBIEHUS M MPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs JHEPIUH, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMUI CYNEPHO3ULIMH CHJI, NPUHUUI OTHOCHUTEIBHOCTH ['amuies,
3aK0Hbl HBIOTOHA, 3aKOH COXpPAaHEHHs HMITYJIbCA, 3aKOHBI OTPAKECHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOIO U MAaCCOBOTO UMCEN
IOpU SIIEPHBIX PEaKUusAX, HNPU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA Y 3alIMChIBATh €0 MaTEMAaTUYECKOE BbIPAKEHNUE;

OOBSCHATh (U3NYECKHE MPOLECChl U CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalud IPAKTUKOOPHUEHTHPOBAHHOIO XapaKTEpa: BBIABIITH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 2—3 JTOTUYECKUX
IaroB € ONopod Ha 2—3 M3y4YEHHBIX CBOMCTBA (PUBMYECKHUX SIBICHH,
($u3nYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

pelarh pacu€THbIE 3a7ja4i (OIMPAIOIUECS HA CUCTEMY U3 2—3 ypaBHEHHU),
UCIIOJIb3Ysl 3aKOHBI U OPMYJIbI, CBSA3BIBAIOIINE (PU3NUECKHUE BEJIMUYMHBI: HA
OCHOBE aHaJIM3a yCJIOBHS 3aJ1a4M 3aMHChIBATh KPATKOE YCIOBUE, BBISABIISTH
HEJIOCTAIOIINE WIH U30BITOYHBIC JaHHbIE, BHIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJMMbIE ISl pEIlIeHUs, MPOBOJUTH pacu€Thl M  OLICHUBATH
PEATMCTUYHOCTh MOJIYYEHHOIO 3HAUEHUS! (PU3NUYECKON BETMUHHBI;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(U3HYECKUX METOAOB, HCIOIb3yS OMNHCAHUE MCCIIEJOBAaHUSA, BBIACIATH
IPOBEPAEMOE NPEAINOIOKEHNE, OLEHUBATh MPAaBWIBHOCTh MOpsAJIKa
IPOBEICHUSI  UCCIECNOBAaHMs, JIENaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HA0JIIOIEHUH U OIIBITOB;

IPOBOJUTH OMbBITBI 1O HAOMIOACHHIO (U3HYECKUX SBJICHUA WIU
(u3HUECKUX CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHHUS SHEPrUH, 3aBUCUMOCTb MepHofa KOJeOAaHWH MpPYKUHHOTO
MasiTHHKa OT MAaccChl Ipy3a M JKECTKOCTU NPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbl MaJIbIX KOJIEOaHUH, MPSIMOJIMHEMHOE paclpOCTpPaHEHUE CBETA,
pa3nokeHue Oenoro CBeTa B CHEKTP, U3YyYEHUE CBOMCTB M300pa)K€HUs B
IJIOCKOM 3€pKajie M CBOWCTB M300pakeHUs MpeaMera B coOuparomein
JUH3€, HAOMIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOSITENIBHO  COOMpaTh yCTaHOBKY M3 M30BITOUHOro Habopa



000pyI0BaHUs, OMMCHIBATH XOJ1 OMBITA U €T0 PE3yIbTaThl, (HOPMYIUPOBATH
BBIBO/IBI;

NPOBOJNUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaemnsis
CpelHee 3HayeHue u3MepseMoll BeauuuHbl ((POKYCHOE paccTosiHuE
cobuparomield JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEpPEeHUs
(M3MepUTEIbHOTO PHOOpa);

NPOBOJNUTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHH C
WCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHH TTPU
pPaBHOYCKOPEHHOM JIBIDKEHHWH ©0€3 HadajdbHOW CKOpPOCTH, Nepuoja
KOJIeOaHM MaTeMaTHYeCKOr0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKEHHWs CBETa OT yrIja MaJCHUs W yria MPEIOMIICHHS OT YIJia
NaJIeHNs): T[UIAHUPOBATh HCCIIENOBAaHUE, CaMOCTOSTENILHO COOMpPAaTh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl MOJYyUYEHHOW 3aBHCHUMOCTH
(bU3UYECKUX BEIWYUMH B BUIC TAOIWIl M rpadHKOB, JIEJIaTh BBIBOJBI I10
pe3yibTaTam UCCIEI0BaHNUS,

NPOBOJNTh KOCBEHHBICE HW3MEpEHUs (U3NYECKUX BEIWYUH (CPEmHss
CKOPOCTh U YCKOPEHHE TeJa P PaBHOYCKOPEHHOM JABM)KCHUH, YCKOPEHHE
CBOOOMHOTrO TmMaJeHus, >KECTKOCTh MPYXKUHBL, KOIPPHUIMEHT TpeHus
CKOJIBKCHHS, MEXaHuueckass paboTa M MOIIHOCTh, YacTOTa W TIEPHOJ
KOJIeOAaHUH MaTeMaTH4YeCKOro W TIPY)KHHHOTO MAasTHHKOB, ONTHYECKas
cwia coOupamImeid JWH3bI, pPaJWOAKTUBHBIA (OH): ITUTAHUPOBATH
U3MEpEeHHs, COOMpaTh HSKCHEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJHATH
U3MEPCHHUS, CIeAysl TPEII0KCHHOW WHCTPYKIIMU, BBIYHCIATH 3HAYCHUE
BEJTUYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3yJIbTAThI C YUETOM 3aJJaHHON
MIOTPEITHOCTH U3MEPECHHUI;

coOJr01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MpHU padboTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM,;

pa3nu4aTh OCHOBHBIE TPU3HAKA W3YUYEHHBIX (DU3UYECKUX MOJIETICH:
MaTepHalibHasi TOYKa, a0CONIOTHO TBEPIOE TENO0, TOUYCHYHBIA HCTOUYHHUK
CBeTa, JIy4, TOHKas JTMH3a, IJIaHeTapHask MOJENb aTOMa, HyKJIOHHAsI MOJIEIb
aTOMHOTO SIJIpa;

XapaKTepU30BaTh TPHUHIIUIBI  JEHCTBUS HM3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa HMX oOmnucaHus (B TOM YHUCITE:
CIHUJIOMETp, NATYMKH TIOJIOKEHHUsS, PACCTOSHUS W YCKOPEHHS, pPaKeTa,
9XOJIOT, OYKH, TMEpHCKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOM, JO3MMETp, KaMmepa Buiabcona), HCHONB3ys 3HAHHUS O
CBOMCTBaxX (PU3MYECKUX SABJICHHM U HeoOXonumble (hU3HUECKUE
3aKOHOMEPHOCTH;



UCIIOJIb30BaTh CXEMbl U CXEMaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENbHBIX HPUOOPOB M TEXHOJIOTMUYECKUX IPOLECCOB
OpU pPEUICHUH Yy4eOHO-MPAKTHUECKUX 3a/ad, ONTHYECKHE CXEMBI s
NOCTPOEHUS N300PAKEHU B INIOCKOM 3€pKajie U COOMpAroLIeH JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WHGOPMALMIO O  [pPUMEpax)
INPAaKTUYECKOIO HCIOJB30BaHUs (PU3MUECKUX 3HAHUNW B TOBCEIHEBHOU
KU3HU N1l oOecrieueHust 0€30MacHOCTU Mpu oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTUYECKOTO TMOBEJCHHS B OKPY KaIOIIeH Cpeie;

OCYIIECTBISATh TMOUCK WHPOpMAMK  (U3UYECKOTO COJACpPKAHUS B
WHuTepHeTe, caMOCTOATENbHO (POPMYIHPYsI TOMCKOBBIN 3a1poc, HAXOAUTh
MyTH OTpeeNieHus] JOCTOBEPHOCTH MOJYYCHHON HH(OpMAIK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTOTHUTENBHBIX UCTOYHUKOB,;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (PU3MUECKOTo COAepKaHUs, CIIPaBOYHbIE MaTEpUabl, pECypChI
cetu MuHTepHer, BiageTb NpUEMAMM KOHCIEKTUPOBAaHUS TEKCTA,
npeoOpa3zoBaHus UH(POPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC W YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO MPEACTABIATh PE3yIbTaThl IPOESKTHOM WM UCCIIEI0BATENbCKON
NEeSTENbHOCTH, TMPH 3TOM TPAaMOTHO HCIOJb30BaTh  W3yYCHHBIN
NOHATUUHBIA anmapar M3y4yaeMoro pasiaena (U3MKM U CONPOBOXKAAThH
BBICTYIUICHHE TMpe3eHTalel ¢ yd4éToM OcCOoOEHHOCTEH ayAuTOpuUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosaun4yecTBo 4acoB D1eKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U Kontpoasusie | TIpakTHueckue (undposbie)
n/m | TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcebi
Pa3nes 1. ®Pusnka u eé posib B NIO3HAHUM OKPY/KAIOLIEro MUpPa
bu6mmoreka [IOK
1.1 o - 2
H3HKa - HayKa O NPHpOe https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.2 ) 2 1
HBIHCCIIE BB https://m.edsoo0.1ru/7f416194
13 EcrecTBeHHOHAay4YHBIN METOL 5 1 bubnuorexa [IOK
’ MO3HAHUA https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasnen 2. [lepBoHavaibHbIe CBeAeHHS 0 CTPOCHHH BelleCTBA
bu6mmoreka [JOK
2.1 CTpocHue BelecTBa 1
P H https://m.edsoo.ru/7f416194
59 JIBr>KeHUe U B3aUMOJICHCTBHE ) 1 bu6mmoreka [{OK
' 4aCTHI] BEIleCTBa https://m.edsoo.ru/7f416194
)3 ArperaTHble COCTOSIHUS ) bubnuorexa [IOK
' BEILIECTBA https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Paznen 3. /IBuskeHue U B3aUMOeiCTBHE TeJl
bu6nmnoreka [JOK
3.1 Mexanndeckoe YKEHHE 3
AR JIBIDRCHH https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

bu6mmorekxa [JOK

3.3 Cuna. B 14 2
1. BHARL CHt https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH M Ta30B
aBienue. [lepemaua
4.1 HaBneHI/I;I TBE p SMI/I TeJIaMH 3 bubmmorexa [TOK
' A P ’ https://m.edsoo.ru/7f416194
JKUJIKOCTSIMHU U Ta3aMH
bubmnoreka [IOK
4.2 Jlasnenue xKuKoCTH > https://m.edsoo.ru/7f416194
bu6mmorekxa [JOK
4.3 A 6
TMOChEpHOE AaBieHue https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA 7 3 bu6mmoreka [{OK
' MOTPYKEHHOE B HUX TEIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3zgen 5. PaboTa 1 MOIIHOCTH. JHEPrUst
bubmnoreka [IOK
31 Pabora u mommocte 3 ! https://m.edsoo.ru/7f416194
b K
5.2 [IpocThie MexaHU3MBbI 5 1 nommorexa O
https://m.edsoo.ru/7f416194
53 MexaHunyeckast S3Heprus 4 1 Bu6mmorexa [JOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE BpeMmst 1
OBIIEE KOJIMYECTBO YACOB 66 12

I10 [TIPOT'PAMME



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

KosmuecTBo yacos DIIeKTPOHHBIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Koutposbnbie | TIpakTHueckue (undgposbie)
NPOrpamMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3nes 1. TenJioBble siBJIeHUs!
N bu6nuoreka [IOK
1.1 CrtpoeHue u cBOWCTBa BelleCTBa 7 httos://m.edsoo.ru/7f418 1 ce
bubnuoreka [JOK
. T 21 1
1.2 CTIIOBBIC MPOHECCH > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiekTpuyeckue 1 MAarHUTHBIE SIBJI€HHU S
DnexTpuuecKue 3apsaabl. 3apsHKEHHBIE Tela bubnuoreka [IOK
2.1 . 7 1
M UX B3aMMOJICHCTBHUEC https://m.edsoo.ru/7f4181ce
bub6nuoreka [IOK
. i i 2 1
2.2 IToCTOSTHHBIN 2IIEKTPUYECKUM TOK 0 7 httns://m edsoo.rw/7f418 Lce
bubmuorexa [JOK
2. M 1 1.5
3 ATAHTHRIC ABITCHHA 6 https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
2.4 4
DEKTPOMATHHTHAs HHLYKIHS https://m.edsoo.ru/7f4181ce
Uroro no pazueny 37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 65 3 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 KJIACC

KoJsmn4yecTBo 4acoB D1eKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB e I | MYS— (undposbie)
n/m | ¥ TeM NPOorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Paznen 1. Mexanuuyeckue siBJeHUsI
L1 MexaHn4ecKoe ABMKCHHE 10 1 bubnuorexa [JOK
' ¥ CIIOCOOBI €r0 OIUCAHMS https://m.edsoo.ru/7f41a4a6
. bub OK
1.2 B3aunmMonelictBue Ten 20 1 3 nommotexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHbBI COXpAHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue Koje0aHus U BOJTHBI
but6mmoreka [IOK
2.1 MexaHndeckue KojieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
27 MexaHn4eCKHe BOJTHBI. g 1 3 bubnuotexa [JOK
' 3BYyK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DieKTpoMarauTHOE M0JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIEeKTPOMarHuTHOE TOJIE 1 6 ) bubmmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE SIBJIEHUS
4.1 3aKOHBI PaCIPOCTPAHEHUS 6 2 bubmmoreka [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

CBETa https://m.edsoo.ru/7f41a4a6
47 JIMH3BI ¥ oNTHYECKHE 6 3 bubnuorexa [JOK
' npuOopbI https://m.edsoo.ru/7f41ada6
43 Pa3znoxxenune 6emoro ceeta 3 ) bu6mmoreka [IOK
' B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
Hcnyckanue
5.1 o }I-IIII//IIC I;:IBeTa 4 1 bubmmorexa [IOK
’ rrotrotte https://m.edsoo.ru/7f41a4a6
aTOMOM
bubnunorexa LIOK
. 1
32 CTpoenne aToMHOro snpa 6 https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
. 1
33 FLnepHEIe peakiin ! https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3znea 6. [loBTopuTEIbHO-000011IAK0IIMIA MOLYJT
[ToBTOpeHME M 006001ICHNE
6.1 BTOP I B 9 ) bubmmorexa [{OK
' colepaa P https://m.edsoo.ru/7f41a4a6
¢u3ukm 3a 7-9 kiacc
Hroro no pazneny 6
Ha3Banue MmoayJist
OBIIEE KOJIMYECTBO
- 99 27

YACOB I10 ITPOTPAMME



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