MUWHUCTEPCTBO MIPOCBENEHUA POCCUICKOM ®EJIEPAIIIN
MunucrepcTBo oopasosanusi CBepayIoBCKoii 00J1acTu

YupasJjienue 00pa3oBaHusi APTeMOBCKOr0 MyHHMIMIIAJIBLHOI0 OKpYra

MBOY "COHLI Ne 2"

PACCMOTPEHA YTBEPXJIEHA

Ilenarornueckuii COBET Hupexktop MBOY
Nel ot 24.08.2026 ron «COII Ne2y

Tonopkosa C.B.

ITpuka3z Ne 262 ot
25.08.2026

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «Dusuka»

i obydaromuxcst 7 —9 kmaccos

I'opon ApremoBckuii, 2026 rox



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHMI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTPaMMBbI, MPE/ICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom deaepaibHOl pabouei mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueonoro npeamera « Ousnkay.

Conmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHME
€CTECTBEHHOHAYYHON TIpaMOTHOCTU OOYyYaroUIMXcsi M OpraHu3aluio U3y4deHUs
Gbu3NKKM Ha JESITeNbHOCTHON OCHOBe. B mporpamMme mo ¢u3Mke YyYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
IJTAHUPYEMBIM JTUYHOCTHBIM U METAPEIMETHBIM pPe3yJIbTaTaM OOy4eHHs, a TAKKe
MEXKMPEAMETHBIE CBSA3H €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus.

[Iporpamma no u3uke ycraHaBiIMBaeT paclpeieseHue yueOHOro MaTepuana
no rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpHYIO MOCIe0BaTENIbHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COAEPKAHHS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyYaIOIUXCsl.

[Iporpamma mo ¢u3uke pa3paboTaHa ¢ 1EJIbI0 OKa3aHWUs METOJUYECKON
MOMOILM YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 y4eOHOMY IIPEMETY.

dusuka SBISETCA CUCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (HU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOIECCOB U
SABJICHUH, HW3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U  (PuU3NUECKOM
reorpaduei, BHOCUT BKJAaJ B  E€CTECTBEHHOHAyYHYIO KAapTUHY MHpA,
npenocTaBiseT HauOosee sCHble OOpas3lpl MPUMEHEHHS HAyYyHOTO METOo/a
MO3HAHMSI, TO €CTh CII0CO0a MOTy4YeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

OpHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa3oBaHUS B CTPYKTYpEe OOIIETo
0o0pa3oBaHMsl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOH TI'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpEHAIoiaraeT OBJIAJEHUE
CIENYIOIIMMHA KOMIIETEHTHOCTSIMHU, XapaKTE€pPU3YIOIIUMU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OICHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e UHTEPIPETHPOBATH  JAaHHbIE W  HCIOJB30BaTh  HAyYHbBIE
JI0Ka3aTesIbCTBA JIJIsl OJIyYEHHS BBIBOJIOB.

[lenn wu3yueHus (GU3MKA HA YPOBHE OCHOBHOTO 0OIIEro oO0pa3oBaHUs
onpenenensl B KoHuenuuu mnpenofaBaHus ydeOHOro mnpeamera «®Pusnka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoii ®exepanuu, peanu3yOIINX



OCHOBHBIE  0011€00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKIAEHHOW peIICHHEM
Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (MpoToKoJ OT 3
nexadpst 2019 r. Ne [1K4BH).

Heau uzyyeHust pu3suKu:

npuoOpeTeHNEe HWHTEpeca W CTPEMJICHHS OOydYaroluxcsi K HaydyHOMY
W3YUYECHUIO TPHUPOJIBI, PA3BUTHUE HUX HHTEIUIEKTYAJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHMs U (OpPMHUpPOBAHUE
UCCIIE0BATENIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3yJibTaTa H3yYeHHUs
OCHOB CTPOCHUSI MaTEePUH U (PyHIAMEHTAILHBIX 3aKOHOB (DM3UKU;
dbopmupoBaHUEe TPEACTABICHUN O PO (DU3UKH IJIsT PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTU;

pa3BUTHE  MPEACTaBIEHUH O  BO3MOXHBIX  cdepax  Oymyuien
npoeCCHOHATLHON JeSTEIPHOCTH, CBI3aHHON ¢ (PU3MKOM, MOATOTOBKA K
JTanbHEHIIeMy 00y4EHHUIO B 9TOM HAIIPaBICHUH.

JlocTimkeHne 3THX IeJied MmporpaMMbl MO (U3WKe Ha ypOBHE OCHOBHOTO
o011ero oOpa3oBaHus 00ECIIEUUBACTCS PEIICHUEM CIICTYIONINUX 3aa4:

npuoOpeTeHne 3HAaHUH O JHUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

NpUOOpEeTEHNE YMEHHUI OMHMCHIBATH U OOBSICHATH (PU3UUECKHE SBICHUS C
UCTIOJIb30BaHUEM TIOJYUCHHBIX 3HAHU;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEUINUX pacy€THBIX 3a7ad ¢
WCITOJIb30BAHUEM bu3ngecKux MOJICIICH, TBOPUYECKHUX u
MIPAKTUKOOPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HAOIIOATh MPUPOIHBIE SBICHUS U BBIIOJIHATH OIBITHI,
nabopatopHble pabOTBI M AKCIEPUMEHTAIBHBIE HCCICIOBAHUSI  C
WCITOJIb30BAHUEM U3MEPUTEITLHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPOpMalmel (HU3NIECKOTO CONEpKaAHUS,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTIKECHUSX (DM3UKHU, aHAIHU3 U
KPUTHYECKOE OlIEHWBaHNE WH(POPMAIINH;

3HaKOMCTBO cO c(hepamu npodeccruoHaNIbHON IeSTEIbHOCTH, CBI3aHHBIMU
¢ (Gu3uKOW, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKOM HAYKH.

Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

o0pazoBaHust OTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 yaca B HefIeN0), B 8
KJacce — 68 yacoB (2 vaca B Hezenmo), B 9 kiacce — 102 yvaca (3 yaca B Heleo).



[Ipennaraemsiii B mporpaMmMe 1o (usuke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, yUYUTENb JIeJaeT BbIOOp MPOBEICHUS
7abopaTopHbIX PabOT W OMBITOB C YYETOM WHIMBHIYATBHBIX OCOOCHHOCTEH
00ydJaromuxcsi, CUCKa SKCIIEPUMEHTANBHBIX 3aJlaHul, MpeyiaraeMblX B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (pru3uKe.



COJEPKXAHME OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka v e€ poJib B IO3HAHUHU OKPYIKAKOIIEro MUpa.

@usnka — Hayka o mnpupone. fBineHus npuponbl. OU3NUYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUMHBIL. M3MmepeHue @u3anyueckux BelWyuH. Duznyueckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapogHasi CHCTeMa €MHHII.

Kak ¢wusuka wu gApyrme ecTeCTBEHHbIE HAyKH H3Y4YalOT TMPUPOIY.
EcTecTBeHHOHAyuUHbI METOJ TMO3HAHMS: HAOJIOJIEHHE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHHE
HaOmogaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJIETIEH.

Hemoncmpauyuu.

1. MexaHn4deckue, TEIUIOBbIE, JJEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnyeckue MpuOOPHl U MPOLEIypa NPSIMbIX U3MEPEHU aHAJIOTOBBIM U
(G POBBIM PUOOPOM.
Jlabopamopuwie pabomul u onvimul.
1. OmpezeneHue LEHbI AJICHUS Kbl U3MEPUTEIBHOIO MPUOOpa.
2. N3mepeHune pacCTOAHUN.
3. H3mepenue oO0bEéMa KUIAKOCTH U TBEPOTO Tea.
4. OnpezneneHue pa3MepoB MajbIX TE.
5. M3mepenue Ttemmeparypbl IMPU NOMOLIM KHUJIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeaeHue uccnenoBaHus MO NMPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlNe, YeM OOJbIle BHICOTA
IyCKa.

Paznen 2. [lepBoHauajibHbIe CBeeHUS 0 CTPOCHNH BellleCTBA.

CrpoeHne BellecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dactull BemiecTBa. CBsI3b CKOPOCTH JABMIXKEHHMS YacTHI[ C
Temriepatypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUcTaIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M MX aTOMHOMOJIEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBUXKECHHUS.



2. Habmonenue nuddysum.
3. HabGmomenue  sBmeHuid,  OOBSACHSIOMIMXCS ~ TMPUTSHKEHUEM  WJIH
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAaHUEM

dotorpaduii).
2. OnbIThI O HAOTIOEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuskeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe [BWXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUIKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHHUSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3auMopencTBhe Tell Kak NpPUYMHA
W3MEHEHUSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHULIE
0o0BEMa BelIecTBa.
Cuna Kak XapakTepHCTHKa B3auMoJeHcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBIEHUE TITOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsMoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B NpUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUECKOTo JIBHXKEHHS Tela.
2. M3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUS.
3. HaGmionenue siBIeHUs HHEPITUN.
4. HabmroneHue u3aMeHeHus: CKOPOCTH MPHU B3aUMOACHCTBUU TEIL.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHOM MPSMOM.
Jlabopamopuvie pabomul u onvimul.
1. OmnpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenue CpeHEN CKOPOCTH CKOJbXKEHHUS Opycka WM IapuKa o
HAKJIOHHOUW IIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNA.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb paCTsDKEHUSA (AeopMaliim)
NPY>KUHBI OT MIPUII0KEHHOMN CUJIBI.

5. OnbITBI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMIAKOCTEH 1 ra3oB.



JaBnenue. CriocoObl yMEHBIICHUST ¥ YBEITUYCHUS aBiieHus. JlaBineHue rasa.
3aBUCMMOCTh JaBJIEHUS raza OT o0BEma, TemmepaTyphl. llepemaua naBieHus
TBEPBIMU TEJAMU, KUIAKOCTSIMU U Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KHJIKOCTH OT TIIyOWHBI. [ 'mapocraTnyeckuii
napajaokc. Coobuiaronirecs: cocysl. ['uapapnuyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpUUMHBI CylIECTBOBaHUS
BO3aymHONW obosouku 3emuu. Onbit Toppuuermnu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTro 1aBJICHHUS.

JlencTBre KUIKOCTU M ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrs aTMOC(PEPHOTO ABICHUS.

3aBUCHUMOCTh BBITAIKHBAIONIEH CHUJIBI OT OOBEMA MOTPYKEHHOW YacTH
TE€Ja U MJIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEN: IUIABAHHWE WIIM MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOLIEHUS MUIOTHOCTEN TEJa U AKUJKOCTH.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMaA MOTPyKEHHOM B
KUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIBI, JIEWCTBYIOIIEW Ha  TEIO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIbI, IEMCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHIIBI,
JCHCTBYIOIE Ha TEJIO0 B IKHUAKOCTH, OT O0BbEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TEJA U OT INIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeoMerpa UWIM  KOHCTPYMPOBAaHHUE JIOOKH U
OIIpEeNIEIEHUE €€ IPY30II0ABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTb. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecusi pbryara. [IpuMeHeHue mpaBuiia paBHOBECHUS pbluara K OJIOKY.
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«3onoroe mpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMalbHAs JHEPIUS.
[IpeBpallieHre OJHOTO BH/IA MEXAHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Ompegenenue pabOThl CUIIbI TPEHUS NMPU PABHOMEPHOM JBUKEHUU Teja

10 TOPU3OHTAIBHON MMOBEPXHOCTH.

2. HccrnenoBaHue yCcIIOBUM PaBHOBECHS pblyara.

3. Msmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPIHUU.

8 KIIACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJd. ONbIThI, NMOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO H Ta3000pa3HOTO COCTOSHHUM BEIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUUA MOJEKYJISIPHO-KUHETUUECKOW TEOPHHU.
CmaurBaHUE U KaOWJUISIPHBIE sABJIEHUS. TenaoBoe paclinpeHue U CkaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUKEHHS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH HHEPTUU:
Terionepeaaya u COBEpIIICHUE padoTHI. Bupr TeIUIoNepeaadu:
TETIONPOBOAHOCTb, KOHBEKIIMS, U3TyUYCHHE.

KoanyectBo TemnoThl. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHWE. YpaBHEHHE TEmIOBOro Oamadca. IlmaBieHuwe w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnmapenue. Kunenue. VYiaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMOChEpHOTo
JTaBJICHUS.

BnaxuocTts Bo3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPAHMUSL.

[IpuHuunel pabotsl TermmoBbix aBurarenei KIIJ[ TemoBoro asuraresns.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.
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10.
11.
12.
13.

Ha6monenue nuddyszun.

HalGmronenue siBneHnii cMauyMBaHUs U KaNWLIIPHBIX SBICHUN.
HaGmronenue TermnoBoro pacmmpeHust Tedl.

M3meHeHne naBieHUs Ta3a MpyU U3MEHEHUU 00bEMa W HArpeBaHUU WIIU
OXJIQXKJICHHUH.

[IpaBuiia u3MepeHus TeMIEepPaTyphl.

Bune! Teruionepenauu.

OxytaxIeHUe TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CHUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
Habaronenue kumnenus.

Ha6mronenue noctossHCTBa TeMIepaTyphbl IPH TUIABIICHUU.
Mopenu Ter1oBEIX ABUTATEIICH.

Jlabopamopnsie padomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOMEHUIO TEIMJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH W
TBEPJIBIX TEJI.

OmnpeneneHue JaBIeHUS BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbIThl, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JIyXa OT €ro
00bEMa 1 HArpEeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wW3MeHEHHST BHYTPEHHEH OSHEprud Tejna B Ppe3ysbTaTe
TEeIJIoNepeay U padOThl BHEITHUX CHJI.

HccnenoBanne sBICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

OnpenesneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEILHOM BIaXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JbJA.

Pasznen 7. dinekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba pona 3JIEKTpUYECKHX 3apsiioB. B3aumonelicTBue
3apsokeHHbIX Tel. 3akoH KyioHa (3aBUCMMOCTb CWJIBI  B3aMMOJAEWUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]y TEIaMH).

Onexrpuueckoe none. Hanpspk€HHOCTh anextpuyeckoro mons. IIpuHoun
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEN (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXpPAHEHUs
AIIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
HcTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B KHUIKOCTIX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUYECKOE  HaAIpPSKEHUE.
ConpoTuBiieHHE NPOBOJHMKA. YEIbHOE COMPOTUBJIEHUE BEHIECTBA. 3akoH OMma
o ydactka uend. llocnemoBatenbHOe UM mapajUieIbHOE  COSOUHEHHE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
ONeKTpUYECKUe 1IeTH U MOTPEeOUTeNn dEKTpruuecKoi suepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MarnutHOoe nosnie. MarauTHoe noJie 3eMJId U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMiie.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€HICTBME MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. VCronb30BaHME SIEKTPOJBUIATENIC B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHIOPTE.

Oneitel @apajnes. SABieHne 31eKTpoOMarHnTHON nHaykuuu. [IpaBuno Jlenna.
DneKTporeHeparop. CrocoObl  TMOJIy4eHHUS ~ DJCKTPUUYECKON  DHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jlemoncmpayuu.

DJIeKTpU3a1us Tell.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO U JEHUCTBUE MIEKTPOCKOIIA.
DIIEKTPOCTATUUECKAS] HHAYKIHUS.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPsI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopenupoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
M cTOUYHMKHN TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psn.
. 3MepeHne cuitbl TOKa aMIIepMETPOM.
. I3MepeHne 31eKTpUIeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n marazuH COIpOTUBIICHUHN.
. B3anmoeiicTBre MOCTOSSHHBIX MarHUTOB.
. MonenupoBanyue HEBO3MOKHOCTH Pa3I€JICHUs MOJIOCOB MAarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHuEe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ MoJje ToKa. DJIeKTPOMArHuT.

JleiicTBrE MarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNeKTpOABUTATENb IOCTOSIHHOIO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apajes.

3aBUCHUMOCTh HANpPABJICHUS HHIAYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

DneKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMH TEl WHAYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanue AEMCTBUSL DSIEKTPUYECKOTO TMOJS Ha TMPOBOJAHHUKU U
JARJIEKTPUKHU.

COopka 1 mpoBepka paboThI IEKTPUIECKOH TIENH TOCTOSTHHOTO TOKA.
N3mepeHure u peryJupoBaHUe CUIIbl TOKA.

N3mepenue u peryianpoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4epe3 PEe3ucTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSIHKEHUSI HAa PE3UCTOPE.

OMbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AIEKTPUYECKOTO
COMNPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN IOMNEPEYHOrO
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU  TOCIEI0BATEIILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i1 CWIbl TOKa MPU MHapaUIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pE3UCTOP.
OnpeneneHue MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CUJIbI TOKA, MAYIIETO YEPe3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/[ nHarpesares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJs MOCTOSIHHBIX MAarHWTOB TMPU  HX
00bEIMHEHNH U PA3CICHHH.

HccnenoBanue nedcTBUS 3JIEKTPUUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



17. ONBITBL, JIE€MOHCTPUPYIOIIKME 3aBHCHUMOCTb CHJBl  B3aUMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KaTyILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE pabOThI AIEKTPOIBUTATEIS.

20. U3mepenue KIIJ1 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEl 1O MCCIENOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VICCJIEIOBAHUE W3MEHEHMI 3HA4YCHUS M HAMPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanndeckoe paBwkeHue. MarepuanpHag Touka. (Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBukeHrne. HepaBHomepHoe npsMonuHeiHoe aABuwxkeHue. CpeaHss U MTHOBEHHAS
CKOpOCTb T€Jla TP HEPAaBHOMEPHOM JIBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mNpsMOIMHENHHOe aABMKeHue. CBoOOmHOE
nagenue. OnsITel ['anues.

PaBHomepHoe aBmkeHue mo okpyxHoctu. Ileprog m vacrota oGpaieHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[Tepsbiii 3ak0H HeroToHa. BTopo#t 3akon HeroTtoHa. Tpertuid 3akon HeroToHa.
[IpuHIMI CyNIEpIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHila TPEHUs CKOJIBKEHUs, CHJIa
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nafgeHus. Jlswxkenue ruta”Her Bokpyr ComnHpa. llepBas kocMmuueckas CKOPOCTS.
HesecoMoCTh 1 nieperpyskKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIa C 3aKPEIJIEHHON OCBIO BpameHuss. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsmMeHeHne uMmiynbca. IMImyabC cuiibl. 3aKOH COXpPaHEHUs
uMITysbca. PeakTuBHOE JBUKEHUE.

Mexanuueckass pabora W MOIIHOCTh. Pabora cui TsKeCTH, yHpyrocTH,
Tperust. CBs3b dHepruu u padotsl. [loTeHnnanbHas sHEprus Tea, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMin. [loTeHManbHas dHeprus ckaTtou npykuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHMHM. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIHUU.

Jlemoncmpayuu.

1. HabmroneHne MexaHMYECKOTro JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHHUS OJHOIO M TOrO € Telna
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanve Npu3HaAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabiroieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habmonenne MexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCUTEIILHO KaOMHETa (PU3HKH.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Ja U ACUCTBYIOIIEW HAa HEro
CHUJIBL.

Habmronenne paBeHCcTBa CUJI IPU B3aMOACUCTBUHU TEIL.

M3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aMMOACHCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUH NPU B3AUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUYECKON YHEPTHH ITPU CBOOOIHOM MaICHUHU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NIPU JBUKEHUU Teja MO JEHCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimeol.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JajdbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IAPUKA WITU TEIIEKKH.

Omnpenenenrne cpeAHE CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBHDKEHUS
IIapyKa Mo HAaKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPeHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodduIeHTa TPEHUS CKOIBXKEHUS.

Omnpenenenue KECTKOCTU TPy KUHBI.

Omnpenenenre pabOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUU Tella
110 TOPU30HTAIBHOM MOBEPXHOCTH.



10. Onpenenenue pabOTHl CUJIBI  YOPYTOCTH MpPU TOABEME Tpy3a C
UCIOJIb30BaHMEM HETOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3ydyeHune 3aKk0Ha COXpaHEHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEpHOJ,
4acToTa, aMIUINTYJa. MaTeMaTudecKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJIeOATETFHOM JBUKEHUH.

3aryxaomue — koiebanus.  BbiHykaeHHble — koneOaHus.  Pe3zoHaHc.
Mexanndeckue BosiHbl. (CBOMCTBa MexaHUM4eckux BOJH. [IpomoneHele n
IIONEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTPaHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJlE, CENCMUYECKNE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHdpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koieOaHWN TEN MOJ IEHCTBUEM CWIIBI TSHKECTH U CHIIBI
YOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabiroieHue BbIHYKI€HHBIX KOJIE0aHUI U pe30HaHCA.
Pacripoctpanenne npoJoabHbIX U MONEPEYHBIX BOJH (Ha MOJETH).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o Uk w N

AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onsimel.
1. OmpezgeneHre 4YacTOThl M IEepUOAa KOJEOAHMI MaTeMaTH4ecKoro
MasTHHUKA.
2. Ompenenenue 4acTOTHI U IEpHUOAa KOJeOaHUN NPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTHU Teproia KoueOaHUil MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEepUOIa KOIeOaHUN NPy KUHHOTO MasSTHUKA
OT Macchl rpysa.
5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHu# rpysa, MOJIBEUICHHOIO K
HUTH, OT MacChI Ipy3a.
6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuil
NPY>KUHHOTO MAasgTHUKA OT MAcChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHust CBOOOTHOTO MaCHHUS.
Pa3nen 10. DiekTpoOMarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE  MoJjie.  DJIEKTpOMarHuTHble  BoOJHBL.  CBoiicTBa
AJIEKTPOMArHuTHbIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.



OnexkTpoMarHuTHas npupoga ceera. CKopocTh cBeTa. BOJHOBBIE CBOICTBa
CBETA.

Hemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yuenue CBOWCTB SJIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIHHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxpenp  cBera.  Mcrounuku ~ cBera.  [IpsmonuHenHoe
pactipoctpaHeHue ceera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHus cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lCrnonp30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom mywedr B JnmH3e. Onrtuueckas cucrema (oroamnmapara,
MHKpPOCKONIa M Tejeckomna. [7a3 kak onTuyeckas cHUcTeMa. bBIM30pyKoCTh U
JaJTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. OmnbiTel Hbiorona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. /ncniepcus cBeTa.

Hemoncmpauuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTruyecKkuil CBETOBO/I.

Xon nyuyer B coOMparolei JInH3e.

XoJ Iyder B paCCEeUBAIOIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIBIO JIUH3.

[Tpunuun geictBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mogzens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e5oro cBera Mpu CI0KEHUH CBETA Pa3HBIX I[BETOB.

W X N U WD e

Jlabopamopuwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpa)KE€HUsS CBETOBOrO Jiydya OT yrJia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jy4a OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».



4. Tlomydenue n300paxxeHHi ¢ TOMOIIbIO COOMPAIOIIEH JIUH3BI.

5. Ompenenenue (POKyCHOTO PacCTOSIHUSL U ONTUYECKOW CHIIBI COOMparoIen
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

7. OnbITHl IO BOCHPUATHIO IIBETA MPEAMETOB MpPH WX HAOIIOJACHHM 4Yepes
[[BETOBBIE (DPUIIBTPHI.

Pa3nen 12. KBanToBblIe siBJIeHHS.

OneiTel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue v nornioiieHre cBera aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oerta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoronmsl. PaanoaxtuBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX S1€Ep.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOIO U MAacCOBOTO YHCEIL
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cuHTE3a U
nenenus siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIIYYEHHM HA IKUBbIC
OpTaHU3MBl.

Jlemoncmpayuu.

1. CHeKTpbl U3TYyYEHHS U TOTJIOMICHUS.

2. CHoekTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BomOpoOJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus: NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HaOmroneHue CIOMIHBIX U IMHENYAThIX CIIEKTPOB U3TYyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUM YaCTULBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. H3mepenue paanoakTuBHOTO (OHA.

IToBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-00001AIOMINN MOTYJIb MIPEIHA3HAUEH AJIi CUCTEeMaTH3allH
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs W OMbITa  JESTEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (QU3MKH, a TAKXKe AJIA MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY MO (u3nuke s O0O0ydJarommxcs,
BBIOpABIINX ATOT Y4EOHBII MpEaMET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 0OecreunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUSA



SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBICHATH (PU3MUECKHE
SIBJICHUS, TPUMEHSS TMOJIydEHHbIE 3HAHMS, pellaTh 3aJadyd, B TOM YHCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AESTENBHOCTHBIN XapakTep JAaHHOTO pasjieia peaau3yeTcs
328 CY€T TOro, 4YTO OOYyYaIOIIMECs BBIMOJHSAIOT 3a/laHus, B KOTOPBIX UM
npeaaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBSICHSTH
dbu3nuecKkue BIEHUS B OKPY>KaIOIIEH MPUPO/Ie U TOBCEAHEBHOM KU3HU;

UCII0JIb30BaTh HAYYHBIE METOJIbl HCCIIEOBAHUSI (PU3HUECKUX SIBICHUH, B TOM
qucIie JUIsl MPOBEPKU FUIIOTE3 U MOJyUYEeHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEe BAXKHBIX JTOCTHIKEHUU COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMEP, TPAKTHUECKOTO MCIO0JIb30BaHUS PA3JIMYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKU Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBIECHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U PEIMETHBIX 00pa30BaTeIbHbIX
pE3yJIbTaTOB.

B pe3ynbrare u3yuenus (pU3MKA HA YPOBHE OCHOBHOTO 0011Iero 0Opa3oBaHus

y oOyuatomierocs OyayT cpopMUpOBaHbI CIEAYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHUS:

- IPOSIBIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(bu3nueCcKoil HayKu;

- LIEGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTHUBHOMY YYaCTHIO B OOCY>KICHUH OOIECTBEHHO3HAYUMBbIXU
ATUYECKHUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKCHHIA
(1)5637197

- OCO3HAaHHME BAXHOCTH MOPAJIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE ICTETUYECKUX KAayeCTB (PU3NYECKOM HAyKH: €€ rapMOHHUYHOIO
[IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HaHUE UEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HaHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHUH, BaXKHEHIIEH COCTABIIIOLIEH
KYJIbTYDBI,

- pa3BUTHE HAy4YHOH JHOOO03HATEIBHOCTH, MHTEpECa K MCCIIEN0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0pPOBbS M  3MOLMOHAJBLHOIO
0J1aromnoJryyus:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00pa3a JKU3HU B COBPEMEHHOM
TE€XHOJOTMYECKOM MHpE, BaXKHOCTH HpaBWJI O€30IIaCHOrO0 MOBEAEHUS Ha
TPaAHCIIOPTE, Ha JIOPOTax, C ANEKTPUUYECKUM U TEIJIOBHIM O0OPYIOBAaHHEM B
JOMAIIHUX YCJIOBUAX;

- c(popMUPOBAHHOCTh HaBbIKa pe(dekcuu, NpU3HAHUE CBOErOo IpaBa Ha
OLIMOKY U TAaKOTO )K€ IIpaBa y Ipyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIMTAHUS

- AKTMBHOE y4YaCTHE€ B PEIICHUU MPAKTUYECKHX 3a1ad (B paMKax CEMBH,
oOpa3oBaTeNnbHON  OpraHMW3allid, TOpoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOW HANpPAaBJIEHHOCTH, TPEOYIOIHUX B TOM 4YHMCIE M (PUIUUECKHX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUECHUIO MPodecchii, CBA3aHHBIX ¢ (PU3UKOM;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHMEHTALMs HA NpPUMEHEHUE (PU3NYECKUX 3HAHMW JUId pElEeHUs 3a1ad B
o0JacTl OKpY’Kalollel Ccpenbl, MJIAHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUAN I OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMYECKHX IMpoOIeM U MyTeu ux

pelieHus;

e 8) amanTanmuu K HU3MEHSIOIIMMCS YCJOBHSAM COUUAIBHON W NPHUPOTHOIM
cpeasbl:

e - MOTPEOHOCTh BO B3aUMOJICHCTBUU MPU BBHIMOJHEHUU WCCICIOBAHUN W
MPOEKTOB (DU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IpYTHX;

e - TIOBBIICHHE YPOBHA CBOEM KOMIIETEHTHOCTH 4YE€pe3 MPAKTUUYECKYIO
JIeSITEIbHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie GOPMYyINPOBAThH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e - OCO3HaHME ACPHUIMUTOB COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEN B 00JacTH
buzukwy;

e - IUIAHUPOBAHHE CBOETO PAa3BUTHS B TNPUOOPETEHUH HOBBIX (UBNYECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKA CBOMX JCHUCTBMM C Y4YETOM BIMAHMSA Ha OKPYXAIOIIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCTIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs TporpaMMbl MO (U3MKE HAa YpPOBHE OCHOBHOTO
ob11ero oopa3zoBanus y oOy4yaroierocs: 0yayT chopmMupoBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHbIC YICOHBIC NEHCTBIUA,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATUBHBIC
YHHUBEpCaJbHbIC yUeOHbIC TCHCTBHUI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBHA:
e BBIABIATh W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB
(siBNIEHUI );



yCTaHABJIMBATh CYMIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUNA, OCHOBAHHUSI IJIS
0000111eHs ¥ CpaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MTPOTHBOPEYMS B pACCMAaTPUBAEMbIX (haKTax,
JTAaHHBIX U HAOJIIOICHUSX, OTHOCAIIUXCS K (PU3UIECKUM SIBICHUSM;
BBISIBJSITH TTPUYMHHO-CJICICTBEHHBIC CBS3M TMPH U3YYCHUHU (U3NYECKUX
SIBJICHUI ¥ TPOIIECCOB, JIeTaTh BBIBOJBI C UCIIOJB30BAHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHHUM, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
bu3HYECKUX BEINYNH;

CaMOCTOSITEJILHO BBIOMpAaTh CHOCOO0 pemieHus y4dyeOHOW ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJBKHMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOomee
MOJIXOJSIIETO ¢ YUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBbIe uccieaoBaTe/ILCKHeE TeCTBUSA:

UCTIOJIb30BATh BOMPOCHI KAK UCCIIE0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH IO CAMOCTOSITEILHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢uznyecKuii SKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3UUECKOTO
SIBJICHUS;

OLICHWBATh HAa NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMalmio,
MOJYYEHHYIO B X0JI€ UCCIIeIOBAaHUS WA DKCIIEPUMEHTA;

CaMOCTOATENBHO (HOpMYTHPOBaTH 00OOIIEHNS W BBIBOBI 110 pE3yJIbTaTaM
IPOBEAEHHOTO HAOIOIEHUS, OIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE  JajbHeWIee pa3BUTHE  (PUIUYECKUX
IPOIIECCOB, a TAKXKE BBIABUIaTh MPEATNOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHSATh Pa3INYHbIe METObl, HHCTPYMEHTHI M 3alPOCHI MPU MOUCKE U
orOope MH(MOPMALUK WM JAHHBIX C Y4YETOM MPEIJIOKEHHOW ydeOHOI
¢dusnueckoii 3anauu;

aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO
pa3IMUYHBIX BUAOB U (POPM MPE/ICTABICHHUS,

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMAIbHYIO (QOpMy MpPEICTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMH, JuarpaMMamMu, HHOU rpaduKoi U X KOMOMHAIUAMU.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe HeiiCTBHUA:

B X0J€ OOCYXIeHHs y4yeOHOro maTepuania, pe3ylbTaToB JabOpaTOpHBIX
paboT  MPOEKTOB 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOU TeMbI U
BBICKa3bIBaTh HJIEW, HAICJICHHBbIE HA pEIICHHE 3aJaud U TMOAJIep)KaHHe
OJ1arokenaTeaIbHOCTUA OOIIECHNUS;

COIOCTABIATh CBOM CYXKIEHHS C CYXKICHUSAMU JAPYTUX YYaCTHUKOB
auanora, 0OHapyKUBATh Pa3INuMe M CXOACTBO ITO3UITHI;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOIMYHO TPEICTABISATh PE3YAbTAThl BHIMOJHEHHOTO (PU3UUYECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

NOHMMaTh W MCHOJb30BaTh  MPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUAYAJIbHON paOOThl MpU PEIIEHUHM KOHKPETHOW (U3NYeCcKon
npobJieMbl;

IPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEHCTBHS
no €€ JMOCTHKEHUIO: paclpelessiTb poiH, OOCYKIaTh MpPOLECCHl HU
pe3yJIbTaThl COBMECTHON PabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITOJIHATH CBOIO 4acThb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HAINPABICHUIO M KOOPAWUHHUPYS CBOU JACHCTBUSA C JAPYTHMMH
YWIEHAMH KOMaHbL;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJaaa B OOUIMM HPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIBHO CPOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranuzanmus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyaIHsX, TPEOYIOUINX
JUI pelieHus (pU3NYECKUX 3HaHU;

OPUEHTHPOBATbCS B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pEUICHUH
(MHOUMBUOYaJIbHOE, NMPUHATUE PEIIECHUS B IpyNIe, NPUHATHE pELICHUN
rpynIon);

CaMOCTOSITENIbHO COCTaBIISATh AJITOPUTM PEIIeHUs PU3NYECKON 3a1aUu WU
IUTAHAa MCCIIEJOBAHUSA C Y4ETOM HMMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBATh MpeAJiaraéMble BApUAHThI PEIICHUN;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIL, MOIUOHAJIbHBbIN HHTE/JIEKT:

JlaBaTh aJ€KBaTHYIO OLEHKY CUTYalluu U MPEAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATh MPUYMHBI  JTOCTHOXKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaTOB
NEeSATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JAESATEILHOCTh (B TOM YHCIIE€ B XOJ BBIOJIHEHUS
(GU3NYECKOTO WCCIAEAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYIHOCTEMH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa L[EJIU U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO JIPYroTO YeJIOBEKa B XOJE CIOopa WM JUCKYCCHUHU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYroro;
NPU3HaBaTh CBOE MPaBO Ha OMIMOKY MpPU pelIeHUuU (PU3NYECKUX 3a/1a4 WU
B YTBEPXKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIy o0yuenus B 7 KJacce peaMETHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHHUIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJelNb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEIHOE), TPACKTOPUs, PaBHOJAEHUCTBYIOIIAsS
cuna,  nedopmarus  (ympyras, — IUIacTH4YecKasi),  HEBECOMOCTD,
COOOUIAIOIIUECS COCY/IbI;

paznuyath sBiaeHUS (AudQy3us, TEIOBOE IBIKCHHE YACTHUIl BEIECTBA,
PAaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpIUs,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPJBIX TEN C 3aKPEIVIEHHON OCHIO
BpallleHus, Nepenaya AaBiCHUS TBEPABIMU TeEJIaMH, KUAKOCTSIMU U
razamy, arMocdepHoe JaBjieHWe, IUIaBaHUE Tejl, [MpeBpalIeHUs
MEXaHUYECKOI SHEpPruu) MO ONHCAHUIO UX XApPaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIOMIUX TaHHOE (DU3UIECKOE SIBJICHUE;
pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUHA B
OKpY’>KalollleM MHpEe, B TOM 4HcCle (PU3NYecKue SIBICHHUS B MPHUPOJE:
IpPUMEPBI JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B SKMBOM U HEXUBOU
NpUpOJie, NEUCTBUE CHUJIbI TPEHUST B MPUPOAEC U TEXHHUKE, BIIHSHUE
aTMOC(EPHOTO TaBJICHUS Ha KMBOW OpraHW3M, IUIABAaHHWE PHIO, phIYard B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/layy B yueOHYIO,
BBIICNIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHUM;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKUE SBIICHUS, UCIIOIB3YS
bu3ndeckue BETWYUHBI (Macca, O00BEM, TUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIA YIPYTrOCTH, CHJIA TSKECTH, BEC
Tena, CWiIa TpEeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOINIAS] CUJIa, MEXaHWYEeCKass paboTa, MOIIHOCTh, MJIEYO CHIIBI,
MOMEHT CWJIbl, KOXD(HUIMEHT TOJE3HOTO JEHUCTBHUSI MEXaHHU3MOB,
KMHETUYECKasi M TMOTEHIMalIbHAs SHEPrusi), NPU OMUCAHUU MPABUIBHO
TpakToBaTh  (U3MYECKUI  CMBICA  HUCIHOJIB3YEMbIX  BEJIMYMH, HX
0003HaueHUS W EAUHMIIBI (PU3UYECKUX BEIUYMH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIIME JTAHHYIO (PU3MUYECKYIO BETUYMHY C APYTMMHU BEJIMYUHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBUjIa CIOKEHUs Cui (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pblyara (0yoka),



«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
SHEPruH, NpPHU O3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3aIUCBIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3MUECKUE SBIEHMS, IPOLIECCH U CBOWCTBA TEJl, B TOM UYHUCIIE
U B KOHTEKCTE CHUTyalud MNPAaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OObACHEeHUE u3 1-2
JIOTHYECKHX IIIAaroB ¢ OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacy€THble 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(opMyiibl, CBs3bIBarOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCIIOBUS 33/1a4M 3aIIUCBHIBATh KPATKOE yCIOBHUE, MOACTABIATh (PU3NUECKHE
BEJIMYMHBI B (HOPMYNBI U TMPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BETUYNHBI;

pacrmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEUIUTh MPU OMOIIH
($u3nYECKUX METOAOB, B OTMCAHUH MCCIIEOBAaHUS BBIICISATH IPOBEPSIEMOE
NpEeANnojoKeHne  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
IOJIyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 110 €T0 PE3YyJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
buznyeckux CBOICTB TeN: dbopMynupoBaTh IIPOBEPSIEMbBIE
IPEIO0JIOKEHNS, COOMPaTh YCTAHOBKY U3 MIPEAJIOKEHHOI0 000pYy10BaHMs,
3aMMChIBATh X0/ ONbITA U (POPMYIUPOBATH BBIBOJBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHUS, BPEMEHM, MacChl Tela,
o0b€Ma, CHJIBI M TEMIIepaTypbl C HCIOJb30BAHUEM aHAJOTOBBIX H
upoBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C y4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEITMYHUHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBHCHUMOCTH IyTH
PAaBHOMEPHO JBWXYIIETOCA Tela OT BPEMEHM JBHKCHHUS TeENd, CHUJIbI
TPEHUsI CKOJILKEHUS OT Beca Tena, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIBbI TPEHHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEN, CUJIbI
YyIOPYroCTH OT YAJMHEHUS NPYKHUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BbEMaA
NOTPYKEHHON YaCTU TeJa U OT IUNIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTHU TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHIMA
IUTaBaHMsI TEJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO MCCIEAOBaHUA, coOHMpaThb YCTaHOBKY H
BBINOJIHATh WU3MEPEHUS, Cienys IMPEeAO)KEHHOMY IUIaHy, (PMKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBHUCHUMOCTH (DU3MUECKUX BEJIHMYUH B BUJC



NPEIJIOKEHHBIX Ta0nuil U TpaduKoOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBaHMUS;

IPOBOANTH KOCBEHHBbIE HU3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH M TBEPAOrO TeNa, CHJIA TPEHHS CKOJIBXKCHHS,
JaBJIEHUE  BO3JyXa, BBITAIKMBAIOIIAS  CHJA, JEHCTByIOIIas  Ha
HNOTPYXKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJE3HOro AeHCTBUA
OPOCTBIX MEXaHU3MOB), CIEAysd MPENIOKEHHOW WHCTPYKLUUU: TIpH
BBITIOJIHEHUH HW3MEPEHUH coOMpaTh HKCHEPUMEHTAJIbHYIO YCTaHOBKY H
BBIYUCIISATH 3HAUEHUE NCKOMOM BEJIINYHHBI,

coOuII01aTh MpaBUIIa TEXHUKK 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOINAIOLINECS COCYyIbl, OapoMmerp,
phIyar, MoABMKHBINA M HEMOABM)KHBIN OJIOK, HAKJIOHHAS TNIOCKOCTH;
XapaKTepu30BaTh MPUHIUIBl JCUCTBUS U3YYEHHBIX NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONucaHusd (B TOM YHUCIE:
NOJIINITHUKY, YCTPOMCTBO BOJOMPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, apEOMETP), UCTIONb3Ys 3HAHUSA
0 CBOICTBax (PM3MYECKUX SIBICHUH M HEOOXOauMble (U3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALKMIO O  MPUMEPaXx)
NPaKTUYECKOr0 HCMOIb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
KU3HU Il oOecrieueHrsi 6€30IacHOCTU MpU OOpallieHuud ¢ IprudopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIIEH cpee;

OCYHIECTBIISITh OTOOp HMCTOYHHMKOB wuH(oOpMmanmu B HHTepHere B
COOTBETCTBUU C 33IaHHBIM ITOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUH W TYyTEM CpaBHEHUS pPa3IMYHBIX HMCTOYHUKOB BBIIEIATH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONM HIM MOMKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
auTepatypy  (pU3MUecKoro - coaepiKaHus, CIPaBOYHbIE MaTepUabl,
pecypcbl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeodpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
cO3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHMKOB MH(OpMaAIK (PU3NUYECKOTO COAEpKAHUSA, B TOM
quciae MyOJMYHO JAeNaTh KpaTKhe COOOLIEHHsS! O pe3yibTaTax MpPOEKTOB
WIN y4eOHBIX HCCIEOBAHUH, TNPU ITOM TPAMOTHO HCIOJIH30BATh



U3YYCHHBbI TOHATUWHBIN anmapaT Kypca (U3MKH, COINPOBOXAAThH
BBICTYIUUICHUE ITPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHUI pachpeneniTh
00s13aHHOCTH B TPYIIE€ B COOTBETCTBUM C IOCTaBICHHBIMHU 3a/ayami,
CIEIWTHh 3a BBINOJIHCHUEM IIJJaHA JCHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJIaJA B  JEATENbHOCTh  TPYNNbl,  BBICTPAaWBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUTUXCSl YMEHUI:

UCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUTMYCCKUE U
amop(HBIC Tena, HACHIIIEHHBIM W HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TeMIeparypa, BHYTPEHHsISI SHEPrUsi, TEIUIOBOM JIBUTaTeb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUM 3apsijl, FIEKTPUUECKOE o€, MPOBOIHUKU
U IUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUIECKUNA TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE W CHKATHeE, TEeIvlonepesaaya,
TEIJIOBOE€ PaBHOBECHE, CMAaYMBAHUE, KAWJUISIPHBIE SIBJICHUS, HCTAPCHUE,
KOHJIEHCAIMsl, IUIABJIEHHWEe, KpHUCTAJUIM3auus (OTBepJeBaHKE), KUIICHUE,
TerJionepeaaya (TEeTIONPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHE),
ANIEKTPU3AIUS TEJ, B3aMMOJICHCTBHUE 3apSAI0B, NEHCTBUS AIEKTPUIECCKOTO
TOKA, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JECHCTBUE
MarHUTHOTO TOJISl HA MTPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIYKIUS)
0 ONHCAHUI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNW B
OKpY)KaloleM MHpe, B TOM 4YHCiIe (PU3NYecKue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIAPHBIE SBJIEHUS B MPUPOJIE,
KpUCTaUIbl B TMpupoae, usnydeHue CoiHua, 3amep3aHue BOJIOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUS B aTMocdepe, IJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
noyie 3emMiH, Jpeiid TOJFOCOB, POJIb MAarHUTHOTO TOJIS JISl JKM3HU Ha
3emuie, MOJISIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUI;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKUE SBICHUS, UCIIOIB3YS
bu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHsSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TeruioTa
IUIaBJICHUS, yJelbHasg TeIoTa NapooOpa3oBaHUs, yHelbHAas TerioTa
CropaHus TOIUIMBA, KOAI(PQPUIIMEHT TOJIE3HOTO JEUCTBUS TETUIOBOMN



MAaIlTMHBI, OTHOCUTENIbHAS BIAXHOCTh BO3yXa, AJICKTPUUCCKUU 3aps,
CUja TOKa, DJIEKTPUYECKOE HANPSIKEHHE, COMPOTHBIICHUE MPOBOJIHHKA,
yIeIbHOE  CONpPOTHBICHHWE  BellecTBa, paboTa W MOIIHOCTh
DIIEKTPUYECKOTO  TOKa), TIpW OMHCAHWUA TPaBWIBHO  TpPaKTOBATh
(GU3MYECKUN CMBICIT KCIIOJIb3YEMbIX BEIWYHH, 0003HAUEHHUS U €IUHUIIBI
bU3NYEeCKUX BEIMYMH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIONINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH TIpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MYECKUE SBICHUS W MPOIIECCHI,
UCTIONIB3YSl OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOpHH
CTPOCHHUS BEIIECTBA, MPUHIIMI CYIEPIO3UIIMN TOJeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJ1sl yyacTKa 1eNu, 3aKOH
Jbxoyns—JleHnia, 3aKkOH COXpaHEHUs OSHEPrUH, TMPU OSTOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATh €r0 MAaTeMaTHYECKOe
BBIPAKEHHE,

OOBACHITh (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCIE W B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
PUYUHHOCIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX
IIaroB ¢ Omopod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MYECKHUX SIBICHUM,
bU3UYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3amadyu B 2—-3 JEHCTBUSA, WCTONB3YS 3aKOHBI W
dbopMyIbl, CBsI3BIBatONME (PU3MUECKHE BEIMUYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHUS 3a/1a4dl 3alHChIBaTh KPATKOE YCIOBHUE, BBISBISTH HEIOCTATOK
JaHHBIX NI pemieHWs 3a7add, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXoauMbIe JUIsi €€ pelieHus, NPOBOAUTh PACUETHl W CPABHHUBATH
MOJIYYCHHOE 3HaUYCHHE (PU3NUECKON BETUYNHBI C U3BECTHBIMH JJAHHBIMU;
pacrmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU OMOIIH
(GU3MYECKUX METO/OB, HCIIOJIB3Yysl OMUCAHHWE HCCICIOBAHUS, BBIICIATH
MPOBEPSIEMOE TPEANOJIOKEHNEe, OIICHUBATh TPABWIBHOCTh TOPSIKA
IIPOBEICHMSI HCCIICIOBAHUS, JCJIaTh BHIBO/IBI,

MPOBOJUTH OMBITHI MO HAOMIOACHHWIO (U3WYECKUX SBJICHUA WU
($u3HYECKUX CBOWCTB TeN (KaMWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/[yXa OT ero 00béMa, TeMIrepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHMS U
HarpeBaHusi MPU M3IYYECHHH OT IBETa H3Iydarolied (MOronaroiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhI KUIKOCTH U
wionmand e€ TIOBEPXHOCTH, OJEKTpH3alus Tel U B3aUMOJICHCTBHE
DIIEKTPUYECKUX  3apsifoB, B3aMMOJICHCTBHE IMOCTOSHHBIX MAarHUTOB,
BU3yaIM3allisl MAarHUTHBIX TIOJ€H TOCTOSHHBIX MAarHHWTOB, JEHUCTBUSA
MAarHUTHOTO TOJII HAa MPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWUTA,



CBOICTBA 3JIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMYyIUpOBATH
IpoBepsieMble MPEANOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/I0BaHus, ONUCHIBATH XO/1 OTBITA U (POPMYIHUPOBATH BHIBOJIBL;
BBITIOJIHATh  NOPSIMbIE  WM3MEPEHUSA  TEMIIEPATypbl,  OTHOCUTEIbHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSHKEHHS C UCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
PE3yNBbTAaThl U3BMEPEHUN C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OAHOM (PM3HUYECKOM BETUUYHUHBI OT
IpPYyrol C  UCIHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro [JIMHbI, IUIOWIAANA IONEPEYHOIO
CEYEHHUs U YAECIBHOTO COIPOTUBIICHMS BEIIECTBA NPOBOIHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANPSIKEHUS Ha IPOBOJHUKE,
UCCIIEOBAHUE IIOCHEAOBATEIBHOIO M  MAPAJUIEIBHOIO  COEAUHEHUN
IIPOBOJHUKOB): IJIAHUPOBATh MCCIIEJOBAaHUE, COOMpaTh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUs, CJenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yapTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadHKOB,
JI€JaTh BBIBOJIBI IO PE3YyJIbTATaM UCCIEIOBAHMS;

POBOJUTH KOCBEHHbIE HW3MEPEHMs] (PU3NYECKUX BeIWYUH (yHeibHas
TEMJIOEMKOCTh  BEIIECTBAa, COMNPOTUBIEHUE TMPOBOJAHMKA, pabdoTa U
MOIIIHOCTh 3JIEKTPHUYECKOr0 TOKa): IJIAHHUPOBaTh H3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys NPEMIOKEHHON MHCTPYKLIHH, U
BBIYUCIISITh 3HAYEHUE BEJINUNHBIL;

coOJro1aTh NMpaBuiia TEXHUKHU 0€30MACHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
000pyT0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JACWCTBUS U3YYEHHBIX NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX ONucaHud (B TOM YHUCIE:
CHUCTEMa OTOIUIEHHS JIOMOB, THTPOMETp, MapoBasi TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUHMK DJIEKTPUUYECKOW HHEPTUM, BJIEKTPOOCBETUTEIIbHBIC
npuOOpkl, HarpeBaTeIbHBIE ANEKTPONPUOOPHI (IPUMEPHI), IEKTPHUUECKHE
PENOXPAHUTEIH, HNEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, INCUXPOMETP, TMI'POMETP, ABUIATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
LEINEN C MOCIEeA0BATEIbHBIM U MAPAJUIEIbHBIM COEJUHEHUEM 3JIEMEHTOB,
pasnuyasi yciIoBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX IIeTIEH;



NPUBOAUTh  NpUMEPHl  (HAXOAUTH HWHPOpPMAIMIO O  TpUMEpax)
NPaKTUYECKOTO WCIOIB30BaHUSl (U3NYECKUX 3HAHWA B IOBCEIHEBHOU
XKU3HU JJ11 oOecrieyeHus: 0€30MacHOCTH MPH OO0paIleHuH ¢ MpUOOpamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUSA
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOIIEH Cpeie;

OCYIIECTBIISAITh MOMCK HHpopManuu (U3NYECKOTO COJEpKaHUS B
WNuTepHere, Ha OCHOBE HMEIOIIMXCS 3HAHUW M TMYTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIIEIATH HMH(OpMAIUIo, KOTOpas
SBIISIETCS IPOTUBOPEYNBON MIIM MOXKET OBITh HEJOCTOBEPHOM;
UCITOJIb30BATh MPU BHITIOJHEHUN YUEOHBIX 3a/laHU HAay4HO-IOMYJISAPHYIO
auTepaTypy  (PU3MYECKOro COAepXKaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypchl cetn VIHTEpHET, BIafeTh MpuéMaMi KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE M KpaTKHE YCTHBIE COOOIIEHMS,
0000mIasi wWH(pOpPMAIMIO W3 HECKOJbKHX WMCTOYHUKOB (DU3UIECKOTO
COJEpXaHHUS, B TOM YHCIE MyOIMYHO TPEACTABIATh PE3YJIbTAThI
IPOEKTHOM WJIM KCCIEeI0BATENbCKON AESATEIbHOCTH, MPU 3TOM I'PAMOTHO
UCTOJIb30BaTh M3Y4YCHHBI TMOHATHHHBIA ammapaT Kypca (DU3HKH,
COIIPOBOXKJATh BBICTYIICHUE MTPE3CHTALIUEH;

IpY BBHIMOJIHEHUH YYEOHBIX MPOEKTOB W UCCIEAOBAHHWHA (DU3HMUECKUX
IPOLIECCOB paclpeiensiTh OOS3aHHOCTH B TPYyMNIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 337]a4yaMHU, CJIEIUTh 32 BBHIMOJHEHUEM IIJIaHa JACUCTBUI U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLEHHBATh COOCTBEHHBIM BKIJIAJ B
JesITebHOCTh TPYIIbI, BBICTPauBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE,
TPOSIBIISISI TOTOBHOCTH pa3peniaTb KOH(INKTHL.

K xonIy 00yueHus B 9 kJacce rpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHS: CHCTeMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHUs, Ae(opmarius
(ympyrasi, njgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh U MEperpy3ku, LHEHTP TKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TeJla, pAaBHOBECUE, MEXAHUYECKUE KOJICOAHUs U
BOJIHBI, 3BYK, HMH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaia 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTh,
CHEKTPbl UCITyCKAHUS U TOTJIONIEHUs, ajbda, OeTa- U raMMa-u3IydeHHs,
U30TOIIbI, AI€PHAS SHEPTETHKA,;

pasnuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MHPSMOJIMHENHOE [IBHKEHUE, CBOOOJIHOE
NaJIeHUE TeJ, PABHOMEPHOE JIBMXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



T€J, PEaKTUBHOE JIBIDKCHHE, KOJIeOaTeIhbHOE ABUKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJeOaHusI), pE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWMHOE PACIpPOCTPAHEHHE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3JIokKEHUE OEIOro cBeTa B
CHEKTp M CIOKEHHE CIHEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTPA
U3ITyYeHMsI) TI0 OMMCAHUIO UX XapaKTePHBIX CBOWCTB M HA OCHOBE OTBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacno3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3MYECKUX  SBJICHUHA B
OKpy»KaromieM Mupe (B TOM uuciae (U3HUECKUE SBICHUS B MPUPOJIE:
MIPWINBHI ¥ OTJIWBBI, ABIKeHNE TiaHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHWE JKUBBIX OPTaHW3MOB, BOCHPUSTHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHHUE, CEUCMUYECKHE BOJHBI, IlyHAaMH, 3XO, IBETa Tell,
ONTUYECKHUE SIBJIEHUS B MPUPOJE, OMOJOTHYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(PHOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHH, €CTeCTBEHHBIN
paaMoOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyYCHUE
NPUPOAHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUNH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (U3UYECKHUX
SIBJICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKHUE SBIICHUS, UCIIOIB3YS
dbu3nyeckue BeNUYUHBI (CpelHsSsl U MIHOBEHHAs CKOPOCTb Tejla MpH
HEPaBHOMEPHOM JIBU)KEHUH, YCKOPEHHE, NEepeMElIeHHe, MyTh, YyrioBas
CKOpOCTb, CHJIa TPEHHUS, CHJIAa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TAJICHUs, BEC TeJa, HWMITYJIbC Tela, HMMITYyJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPTHs Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIU, MOTEHIMAIbHAS SHEPTUs CHKATOU
NPY>KUHBI, KUHETHYECKash SHEprus, IOJIHAas MeXaHU4ecKas DSHeprus,
MIEPUOJT U YacTOTa KOJIEOAHWH, AJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIh MPEIOMIICHUS CPEbl), TP OMUCAHUU
MPaBUJIILHO TPAKTOBAaTh (M3MYECKUN CMBICT WCIOJIb3YEMbBIX BEIIMYHH,
0003HauUeHUS W EAUHMIIBI (PU3UYECKUX BEIWYMH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUYMHY C APYTMMHU BEJIMYUHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHUs SHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEPHO3UIMK CWJI, NPUHIUI OTHOCUTENbHOCTH [anuies,
3aK0Hbl HpIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO YUCET



OpU SACPHBIX PEAKIUSIX, MPU 3TOM JAaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa U 3aIIUCBIBATH €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBSACHATH (M3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJICICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX
IIaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb pacu€THple 3a7add (OmUparoImuecs Ha cucteMy U3 2-3
yYpaBHEHHUI ), UCTIONB3Ys 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIINE (PU3UIECCKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISATh HENOCTAIOIINE WM M30BITOYHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE IJISi PELICHHS], TPOBOJUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTH TMOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEUIUTh MPU OMOIIH
($u3MYECKUX METO/IOB, HCIOJb3Yysl OMUCAHHE HCCIEeNIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE TPEINOJOKEHNE, OICHUBATh MPABUJIBHOCTh IOPSIKA
NPOBEJCHUS  HMCCICOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
PE3yNIbTaThl HAOIOCHUH U OTBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
¢uznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHUs DSHEPTUH, 3aBUCUMOCTb MEpHoAa KOJeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOaHHM, MPSMOIMHEHHOE paclIpOCTPAHEHHE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUEHHE CBOMCTB HM300pa’KEHUS B
IJIOCKOM 3€pKajie U CBOWCTB HM300pakKeHHUsI TpeaMera B coOuparomieit
JWH3e, HAOIIOJEHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 H30BITOUHOrO Habopa
o0Opy/lOBaHUsA, OMNUCHIBATH XOJ ONBITa HM  €ro  Pe3yibTaThl,
(dbopMynIupOBaTh BHIBOBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpEeesiss
CpemHee 3Ha4YeHHE W3MEpsieMOld BeNUYHMHBI ((POKYCHOE pacCTOSIHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BBIOOp crHoco0a U3MEpEeHUs
(M3MepUTENHHOTO MPUO0pPa);

OPOBOANUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 Ha4dalbHON CKOPOCTH, TEpUojaa
KOJIe0aHUN MaTeMaTHYeCKOTrO0 MasTHUKA OT JIJMHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpejoMJIeHHsl OT yria



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3NYecCKuX BETWYMH B BUJEC TaOMWIl U TpaduKOB, NEJIaTh BBIBOIBI IO
pe3yJibTaTaM MCCIEA0BAHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tela TMpH PaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOTHOTO MaieHUs, XKECTKOCTh MNPYKHUHBI, KOAPPUIIUEHT
TPEHUsI CKOJIBKEHMsI, MEXaHHYecKass padoTa M MOIIHOCTh, 4acToTa U
nepuos KojaeOaHMM MaTeMaTH4ecKoro U TMPYKMHHOTO MAasiTHUKOB,
onTHYeCKas Cwia coOuparomied JMH3bl, PAJUOAKTUBHBIA  (DOH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAYysI MPEII0KEHHON MHCTPYKIIUH, BBIYUCIATD
3HAYEHUE BEJIMUYMHBI U AHAJTM3UPOBATH MTOJIYYEHHBIE PE3YJIbTATHI C YUETOM
3aJIaHHOW MOTPEITHOCTH U3MEPEHNM;

co0roAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

pa3nuyuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QU3NYECKUX MOJIEIeH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOUEYHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeIb ATOMHOTO S/Ipa;

XapaKTepu30BaTh MPUHIUIBI JCWCTBUS U3YYEHHBIX NOPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha WX ONMCAHHUA (B TOM YHUCIE:
CHUIOMETp, JaTUMKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHUs, pakeTa,
IXOJIOT, OYKH, Iepuckorn, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOIN, JO3UMETp, Kamepa Bumbcona), ucnonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHYECKUX 3a/Jad, ONTHUYECKHE CXEMbl IS
MOCTPOCHUS N300paXKEHHI B IIIOCKOM 3€pKajie U COOMPAIOIIEH TNH3E;
OPUBOJUTH  NpUMEPHl  (HAXOAUTh  HH(MOpPMALMIO O  [pPUMEPax)
IPAKTUYECKOI0 HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
XKU3HU I oOecrieyeHus: 0€30MacCHOCTH MPHU OOpalleHUH C MpUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOIIOACHUS
HOPM KOJIOTUYECKOTO IOBEJEHMSI B OKPYIKAIOLLIEH Cpee;

OCYIIECTBIIATh MOMCK HHpoOpMauu (U3HYECKOTO COJEp)KaHUS B
WHTepHeTe, caMOCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3a1Ipoc, HAXOAUTh



MyTU OMpPEENIeHUs] JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TONOJHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy  (PU3MYECKOro CcOAEpXaHWs, CIPAaBOYHbIE MaTE€pHUaJIbI,
pecypcesl cetu MHTEepHET, BiaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaThb COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOILEHUS HAa OCHOBE
MHPOpMAlLlMM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOIO COAEpIkKaHUS,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHON WM UCCIEI0BATENbCKON
NESATENIBHOCTH, IpPU 3TOM TIPAaMOTHO  HCIOJb30BaTh  W3YyYEHHBIH
NOHSATUWHBIN ammapar u3y4aemoro pasaena (U3MKd U COMpPOBOXKAATH
BBICTYIUICHHE TIpEe3eHTalel ¢ y4éToM OcoOEHHOCTEeH ayAuTOpuUu
CBEPCTHHKOB.
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IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIEIO OEPA3OBAHUS

7 KUIIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa30BaTeJIbHOM MPOrPaAMMbI OCHOBHOT'0 001Iero 00pa30BaHUs

1.1

HCII0JIB30BATh U3YUYCHHBIC ITIOHATHUSA

1.2

pasiinydaTtb SABJICHUA 110 OMHMCAHHUIO HX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHBH‘-IGCKOG SBJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (U3UUECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4Yucie (PU3NYECKUE SIBICHHUS B MPHUPOJE,
IPU 3TOM TEPEBOAMTH MPAKTHUECKYIO 337ayy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUCCKUX SBICHUIN

1.4

OIMCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (HU3MUYECKHE SBICHHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYUHBI, TPU OIMUCAHUM MPABUIBHO
TPAaKTOBaTh (PM3MYECKUH CMBICT HCHOJNB3YeMbIX BEJIWYMH, WX
0003HauCHHSI ¥ €AUHUIBI (PU3HMUECKUX BETUYMH, HAXOAUTh (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIWYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTh  TpapUKd  M3YYEHHBIX  3aBHCHUMOCTEH

(bU3UYECKUX BEITHMYNH

1.5

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONB3Yysl M3YYEHHBIC 3aKOHBI, IPU OTOM JaBaTb CIOBECHYIO
GopMynHpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXXKEHHE

1.6

OOBACHATh (U3NYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TEN, B TOM
yhclieé M B KOHTEKCTE CHUTyallMi IPAaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIABIATH I[PUYUMHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 JIOTMYeCKHUX IIaroB ¢ omopod Ha 1 — 2
U3y4EHHBIX CBOMCTBA (PM3MYECKUX SBICHUH, PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

pemaTth pacuéTHble 3aiaud B 1 — 2 nelcTBUS, UCMOIB3YSl 3aKOHBI U




dbopMyiibl, cBs3bIBaIONINE (PU3HUECKHUE BEIMYMHBI: HA OCHOBE aHAJIM3a
YCIIOBHSI 3aJayd  3alUChIBaTh KPATKOE YCIIOBHUE, IMOJACTABISThH
¢buznyeckue BeIWYMHBI B POPMYJIIBI U MPOBOJUTH PacuéThl, HAXOAUTH
CIIPaBOYHbBIC JaHHBIC, HEOOXOAMMBIE /ISl PEIICHUS 3a7a4, OIICHUBATH

PEaTUCTUYHOCTD MOTYYEHHON (PU3HMUECKOM BEIIMUNHBI

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPhIE MOXHO PEHIMTh TPU TTOMOIIH
q)HBI/IquKI/IX MECTOAOB, B OIMMCaHUU HUCCICOOBAaHUA  BbIACIIATH
MpoOBEpsieMOE  TPEANoJoXKeHne  (TUmoresy),  pasnauyaTb |
UHTEPIPETHPOBATh TOJYYEHHBIH pe3yibTaT, HaXOAWUTh OIIMOKH B

XO0J¢€ OIibITa, ACJIaTh BEIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

IPOBOANTH OMNBITHI 1O HAOMIOACHNIO (M3WYECKUX SBICHUH WIH
¢u3mueckux  CBOMCTB  Teln:  (OpMyIupoBaTh  MPOBEPSiEMbIC
IPEANONIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  INPEUIOKECHHOTO

000pyI0BaHUs, 3aUCHIBATH X0 OMbITa U (POPMYIUPOBATH BHIBO/IBI

1.10

BBITIOJHATL IMPAMBIC HU3MCPCHUSA C HUCIOJIB30BAHUCM AHAJIOTOBBIX H
M (ppoBBIX MPUOOPOB, 3aNKCHIBATH IMOKAa3aHUS MPHUOOPOB C YUETOM

3aJaHHOH a0COJIIOTHOM MOTPEUTHOCTH U3MEPEHUI

MPOBOJIUTh  WCCJEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DU3HUYECKOM
BEIMYUHBl OT JpPYro C HCIOIb30BAHUEM MPAMBIX H3MEPECHUI,
y4acTBOBaTh B IUTAHUPOBAHMHM YYEOHOTO HCCIEAOBaHUS, COOMpaTh
yCTaHOBKy W BBIIIOJIHATH I/I3MepeHI/I$I, cnez[y;l Hpe,Z[.HO)KeHHOMy HJIaHy,
(UKCUPOBATh PE3YNHTATHl TOJYYCHHOM 3aBUCUMOCTH (PU3MUECKHUX
BCJIMYHUH B BUJIC Hp@I[JIO)KeHHBIX Ta6JII/II_I n I‘pa(bI/IKOB, JeJiIaTb BBIBOJbI

I10 pE€3yjbTaTaM HUCCICIOBaHHUA

1.12

IPOBOJUTh KOCBEHHBIE H3MEPEHHs (PU3MUECKUX BEIUYUH, CIEAys
NPEeUI0KEHHONW MHCTPYKIUH: MPU BBIMOJHEHUH U3MEPEHUIl coOupaTh
JKCIIEPUMECHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHUE HCKOMOM

BCJIMYHHBI

1.13

coOmoaTh MpaBuUja TEXHUKHW Oe3omacHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYI0BAaHUEM

1.14

yKa3plBaTh NPUHLUIBI JACHCTBUS NPUOOPOB M  TEXHMUYECKHX
YCTPOMCTB, XapaKTepU30BaTb IPUHLMIBI JCUCTBUS HU3YYECHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOMCTB C IMOMOUIbI0 HMX OINHCAHUA,
UCTONB3ysl 3HAaHMA O CBOMCTBax  (PU3MYECKUX  SIBICHUH U

HeoOXoauMBbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TPHUMEPHl (HAXOAUTh HWH(POpPMAIUIO O MpUMEpax)
NPAaKTUYECKOT'0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MOBCEHEBHOM
KU3HU i oOecriedeHusi 0Oe30MacHOCTH TIpH  OOpalieHuu ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

COOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBEJCHUS B OKPYKAIOIICH cpefe

1.16

OCYILECTBIISATh OTOOP MCTOYHMKOB MH(pOpManuu B ceTu MHTepHeT B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIONINXCA 3HAHUM W IyTEM CPAaBHEHUS Pa3IUYHBIX HMCTOYHHMKOB
BBIJICJIATE MH(OPMAINIO, KOTOpasi SBISETCS MPOTHBOPEYMBON HIIH

MOET OBITh HEJOCTOBEPHOI

1.17

HCIIOJIb30BAaTh pu BBIIIOJIHCHUU y4eOHBIX 3a1aHAI
HAYYHOTIONYJSIPHYIO ~ JIUTEeparypy  (usmueckoro  cojepkaHus,
CIIpaBOYHBIE MaTEpHalIbl, pecypcbl ceTh VIHTepHeT, BIaAeTh
npuéMamMy KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU

W3 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

co3/aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(pOpMaUN (HU3NIECKOTO
CoJlep’KaHus, B TOM YHCIe MyOJUYHO JielaTh KpaTKue COOOUICHHS O
pe3yabTaTax MPOEKTOB WM YYEOHBIX HCCIENOBaHUNA, MpPU 3TOM
rpaMOTHO HCIOJIb30BaTh M3YYEHHBIM MOHATUMHBIN ammapar Kypca

(U3UKH, COMPOBOXKIATH BHICTYINICHHE MTPE3CHTAIIEH

1.19

IIPU BBITIOJTHEHUH Y4EOHBIX NMPOEKTOB U MCCIEAOBAHUN pacHpeesTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 3a/1a4aMH,
CIIEIUTH 3a BBHINOJHEHHEM IlJlaHa NEeWCTBUM, a/JleKBaTHO OIICHHMBAThH
COOCTBEHHBI BKIIaJ] B JCSATEILHOCTh TPYIIBL, BBICTPAMBATH
KOMMYHHUKATHBHOE B3alMO/ICICTBHE, YUUTHIBAs MHEHHUE

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTAThl 0CBOEHUSI 0CHOBHOI
00pa30BaTeJILHON MPOrPaMMbI OCHOBHOT'0 001Iero 00pa30BaHUs

1.1

HCIIOJIBb30BaTh ITOHATHUA

1.2

pasiindaTtb SABJICHHUA 110 OMHMCAHUIO HX XapaKTCPHBIX CBOICTB W Ha




OCHOBE OTIBITOB, JIEMOHCTPUPYIOIINX JAHHOE (PUBNUECKOE SBIICHUE

1.3

pacrmo3HaBaTh MpPOSBIEHUWE W3YYCHHBIX (U3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4Yucie (U3NUYECKUE SIBICHHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 33aauy B y4eOHYIO, BBIICISTDH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKH) (U3HUECKUX SIBICHUN

1.4

OMHCHIBATh H3YYCHHBIC CBOHCTBA Ten W (U3MUECKHE SBICHUS,
UCTIONB3Yysl (U3WYCCKHE BEIMYUHBI, TP OIUCAHUU TPABUIHHO
TPaKTOBaTh  (PU3MYECKUN  CMBICT  HUCIOJB3YEMBIX  BEJIHYMH,
0003HaYCHHS U CAMHUIIBI PU3UUYECKUX BEITMYNH, HAXOAUTHh (DOPMYJIBI,
CBS3BIBAIONIME JaHHYI (U3MYECKYI0 BEIUYHHY C JPYTHMH
BEIMYMHAMHU, CTPOUTh TpapUKHd  HM3YYCHHBIX  3aBHCHUMOCTEH

(bU3HYECKUX BEITUYNH

1.5

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U IMPOIECCHI,
UCIIONIb3Ysl M3YYEHHBIC 3aKOHBI, IPU OTOM JaBaTb CIOBECHYIO
(GopMynIHpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXKEHHE

1.6

06’[>$ICH$ITI> (bHBI/I‘IeCKI/Ie HpOI.I@CCBI nu CBOI>'ICTBa TCJI, B TOM 4YUCJIC U B
KOHTEKCTE CHUTyalldd TPAKTUKO-OPHUEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATH HpI/I‘-II/IHHO-C.HGI[CTBeHHBIe CBA3H, CTpOI/ITB O6’b$ICHeHI/I€ n3 1
— 2 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 | — 2 HM3y4YEeHHBIX CBOWCTBA

bu3nUecKux SBICHUM, GPU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

peuaTh pacuéTHble 3a7aud B 2 — 3 NEHCTBUSI, UCIOIb3YSl 3aKOHBI U
bopMyIibl, cBs3bIBaIONINE (DU3HUECKHUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIJIOBHS 3a/1a4M 3alUChIBATh KPATKOE YCIOBUE, BBISBIISITH HEIOCTATOK
JMaHHBIX JJI1 pelIeHUs 3a7add, BbIOMpaTh 3aKOHBI U (HOPMYIIBI,
HEoOXoAuMBIe JJisi €€ pelleHus, MPOBOAUTh PACUEThl U CPABHUBATH
MOJIyUeHHOE 3HAaueHUe (U3NYECKOW BEIMYMHBI C HU3BECTHBIMHU

JaHHBIMH

1.8

pacro3HaBaTh IMPOOJIEMbI, KOTOPhIE MOXHO PEHIUTh TPU TOMOLIH
(U3NYECKUX METOJIOB, UCIIOJIb3Ys ONMCAHUE UCCIIEJOBAHUS, BBIACTIAT
IIPOBEPSEMOE IPEAIOI0KECHUE, OLECHUBATh IPABUIBHOCTH IOPSIKA

MIPOBEICHUS UCCIICIOBAHUS, JIEIaTh BBIBOIBI

1.9

IPOBOANTH OMNBITHI 1O HAOMIONCHNIO (M3WYECKUX SBICHUH WIH
¢u3mueckux  CBOMCTB  Ten:  (OpMyIupoBaThb  MPOBEPsieMbIE

NPENINONIOKEeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO




000py/I0BaHUs, ONKUCHIBAThH X0/ ONbITA U POPMYITUPOBATH BHIBOIBI

1.10

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUS C HCIOIb30BAHMEM aHAJOTOBBIX
nprOOPOB U AATYMKOB (PU3MYECKUX BEIMYHH, CPABHUBATH PE3YJIbTaThI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

MPOBOJIUTh  WCCJEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DU3HUYECKOM
BCJIMYUHBI OT I[perI\/'I C MHCIIOJIB30BAHUCM HpHMBIX H3M€p€HHI>'IZ
MJIaHUPOBATh HCCIEAOBAaHUE, COOMPATh YCTAHOBKY W BBITIOJHATH
U3MEpeHus, cienysd  IpeIoKeHHOMY  IJIaHy,  (ukcupoBath
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH B BUJE TaOIWIl U TPaPUKOB,

ACJIaTh BbIBOJLI 1O PE3YyJIbTaTaM UCCICAOBAHUA

1.12

NPOBOAWTh  KOCBEHHBIE  HM3MEpPEeHHs]  (PU3NYECKUX  BEIUYMH:
IUTAHUPOBATh U3MEpPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TPEAJIOKEHHOM MHCTPYKUHMHM, W BBIYUCIATH 3HAUCHHUE

BCIIMYHUHBI

1.13

coOmoaTh MpaBuUja TEXHUKW Oe3omacHOCTH Tpu  pabore cC

1abopaTOpHBIM 000PYI0BaHUEM

1.14

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPON Ha HUX OIHUCAHHUS, HUCIOJb3Ys
3HaHHA O CBOMCTBaxX (U3MUECKUX SBICHUM U HEOOXOAMMBIE

¢u3nueckre 3aKOHOMEPHOCTH

1.15

Ppacro3HaBaTh MPOCTBIC TCXHHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pI)I II0 CXE€MaM U CXCMAaTHYHBIM PUCYHKaM, COCTaBJIATH CXCMBI
SJICKTPHUYICCKUX Lereil ¢ IOoCIeIOBaTeIbHBIM U napajjicJIbHbIM
COCAMHCHUEM DJICMCHTOB, pasinvdas YCIOBHEIC 0003HaUYCHHS

3JICMCHTOB 3JICKTPUYCCKUX Heﬂeﬁ

1.16

NPUBOIUTH TPUMEPHl  (HAXOOUTh WHPOPMAIUIO O TPUMEPAX)
NPaKTUYECKOTO UCTOIh30BaHUS (PM3NICCKUX 3HAHUI B MMOBCETHEBHOM
KU3HU g obecriedeHusi 0Oe30macHOCTH Tpu  oOpalieHuud ¢
npubOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS U

COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAroIleH cpene

1.17

OCYIIECTBIISATh MOUCK MHPOPMAITUU (PU3UIECKOTO COJCPIKAHUS B CETH
NHTepHeT, HAa OCHOBE HUMEIONIUMXCSA 3HAHUM U MYTEM CpPaBHEHHUS
JOIIOJIHUTCIIbHBIX HWCTOYHUKOB BBIACIATH I/IH(bOpMaI_[I/IIO, KOTOpasa

SBJISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJBb30BaTh TPU  BBIMOJHEHUM YYEOHBIX 3aJaHHil  Hay4yHO-




HOMYJSIPHYIO JINTEpaTypy (U3MYECKOTO COIEpKAHUSA, CIPaBOUYHBIE
Marepuaisl, pecypcbl ceth MHTepHeT; BiageTts  npUEMaMH
KOHCIIEKTUPOBAHMs TEKCTa, IIpeoOpa3oBaHus MHPOpPMALUU U3 OJHON

3HAKOBOU CHUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE U KPAaTKHE YCTHBIE COOOIIECHUS,
0000m1ast wHGOPMAIMIO M3 HECKOJBKMX HCTOYHHUKOB (PU3MUECKOTO
COJepKaHUsA, B TOM 4YHUCIIE MYyOJIMYHO TPEACTABIATH PE3yJIbTaThl
IIPOEKTHOM HJIM HCCIENOBATCIbCKONM NEATEIbHOCTH, IIPH 3TOM
IPAMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUHHBIN ammapar Kypca

(bu3KKY, COMPOBOXKIATH BHICTYIIJICHHE MPE3eHTaI[Uei

1.20

IPYU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M MCCIENOBAaHUN (U3NYECKUX
MPOIIECCOB PACHPENENSITh O0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 34 BBINOJIHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJIeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JEATENbHOCTb TPYIIBL, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSBISIL  TOTOBHOCTh

paspemniath KOH(JIUKTHI

9 KIIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUYCHHBIC TOHATUSA

1.2

pasiindaTtb SABJICHUA 110 ONMCAHHUIO HX XapaKTCPHBIX CBOICTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHBH‘-IGCKOG SIBJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (U3UUECKUX SBICHUH B
OKpY’KalollleM MHpE, B TOM 4YHcie (PU3NYECKUE SIBICHHUS B MPHUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 337ady B y4eOHYIO, BBIICIATH

CyIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUIN

1.4

OIMCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (HU3MUYECKHE SBICHHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYUHBI, TPU OIMUCAHUU MPABUIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIIOJIB3yEeMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIBI (PU3HMUECKUX BETUYMH, HAXOAUTh (HOPMYIIHI,

CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYMHY C JPYTHUMH




BEJIMUYMHAMHU, CTPOUTh  TIpaUKd  HM3YUYEHHBIX  3aBHUCHUMOCTEH

(bU3HYECKUX BEITUYNH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONB3Yysl M3YYEHHBIC 3aKOHBI, IPU HTOM JaBaTb CIOBECHYIO
(GopMynTHpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXKEHHE

1.6

OOBSCHATh (PU3MUYECKHE MPOLECCH M CBOMCTBA TN, B TOM UYHUCIIE U B
KOHTEKCTE CUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBIIATh IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKHX WIaroB C MOMOIIbIO 2 — 3 H3YYEHHBIX CBOHCTBA

buznyecKuXx sIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacy€THbIC 3amavd (ONMHMpaAOIIHecs] Ha CUCTeMy u3 2 — 3
YpaBHEHMIi), HCIONB3ys 3aKOHBI U  (OPMYINbI, CBSI3bIBAIOIINE
¢usznyeckne BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUSA 3a7auu
3alMCbIBATL  KPATKOC  YCJIOBHC, BbIIBJIATH HEAOCTAOIIUE HIIN
M30BITOYHBIC JAaHHBIE, BEIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
AJig pelICHud, IMPOBOAWTH paC‘-IéTBI U OLCHHUBATHL PCAIMCTHUYHOCTH

MOJIyYEHHOT0 3HAUYeHHUS (PU3HUUECKON BEITUUUHBI

1.8

pacrio3HaBaTh MPOOJIEMbI, KOTOPBHIE MOXXHO PpEIIUTh MPH ITOMOIIH
(U3MYECKUX METOOB, MCIOJb3Ysl ONUCAHUE HCCIEAOBAHUS, BBIAEIAThH
IIPOBEPSIEMOE IPEIIIOI0KEHUE, OLICHUBATh IIPABUIBHOCTH IOPSIKA
IIPOBEICHNS MCCIIEAOBAHUA, [EJIaTh BBIBOABI, HWHTEPIPETUPOBATH

pe3yAbTAThHI HAOTIOICHHIA U OTIHITOB

1.9

IOPOBOIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH MU
(GHU3MYECKUX CBOWCTB TEN: CAMOCTOSATEILHO COOMpATh YCTAHOBKY M3
U30BITOYHOTO Habopa 00OpYyIOBaHMUS, ONMUCHIBATH XOJ| OIBITA U €ro

pe3ynbTathl, GOPMYIUPOBATH BHIBOIBI

1.10

NPOBOIUTh TPH HEOOXOJUMOCTH CEPHUI0 TMPSIMBIX HM3MEPECHHUH,
ompenenss cpenHee 3HAuCHUE H3MepseMON BeIMYUHBI ((POKyCHOE
paccTrosiHue COOMpAaroIIe JIMH3BI), 00OCHOBBIBATH BHIOOp crocoda

U3MEpEeHUs (M3MEPUTEIHHOTO TPHOOopa)

IPOBOIUTH HCCIENOBAaHUE 3aBHUCUMOCTEH (DU3MYECKMX BEIUYUH C
UCTIONIb30BAaHUEM IPSIMBIX M3MEPEHUIl: IIaHWPOBATh HCCIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh pPE3yJIbTaThl

nonyquHoﬁ 3aBUCHUMOCTH (1)I/ISI/I‘I€CKI/IX BCJIIMYHH B BHJC Ta6J'II/IHI/I




rpaduKoB, neaTh BBIBOJIBI 10 pe3yIbTaTaM UCCIIEOBAHUS

1.12

OPOBOAWTh  KOCBEHHBIE  HM3MEpPEHHs]  (U3NYECKUX  BEJINYMH:
IUTAHUPOBATh M3MEpPEHHsI, COOUPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATh W3MEPEHHUs, CIeays MPeUI0KEHHOH WHCTPYKILIHH,
BBIUNCIIATh 3HAYEHHME BEIMYMHBI M AHAJIU3UPOBATH IOJIyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmoaTh MpaBWJIa TEXHUKH O€30MacHOCTH TMpu  padore ¢

1a0opaTOpHBIM 000pyIOBaHUEM

1.14

pa3nuyaTh OCHOBHBIC NMPHU3HAKU HM3YYCHHBIX (PU3UUECKUX MOJIEIICH:
MaTepuaibHas TOuka, a0COMOTHO TBEPAOE TENO, TOUCUHBIH UCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IJIAaHETapHas MOJEIb aToMa, HYKJIOHHAs

MOJIeNIb aTOMHOTO Sipa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HX OIMCAHHUS, HUCIONIb3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SBICHUHM ¥ HEOOXOJMMBIE

bu3nIecKue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YyYEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPUTEIBHBIX npubopoB u
TE€XHOJOTHYECKHUX IPOLIECCOB MPH PEUICHUH Y4eOHO-MPaKTHUUECKUX
3a[a4, ONTHYECKUE CXEMBI JJISl TOCTPOEHUS N300pakeHUH B TIIOCKOM

3epKaJie ¥ COOMPAIOIIEH JTH3e

1.17

NPUBOAUTH TPUMEPHl (HAXOAUTh HWH(POpPMANUIO O MpUMEpax)
NPaKTUYECKOT'0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MMOBCEHEBHOM
KU3HU i oOecriedeHusi 0Oe30MacHOCTH TIpH  OOpalieHuu ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

COOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBEJCHUS B OKPYKAIOIICH cpefe

1.18

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UYECKOTO COEPIKAHMSI B CETH
WnTepHer, camocTosATeNbHO (OpMynupysi TOMCKOBBIH  3ampoc,
HaXOOUTb IIyTHM  ONpPENEICHHUsS  JTOCTOBEPHOCTH  IOJyYEHHOU
UHPOpPMALIMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJHUTEIBHBIX

HCTOYHUKOB

1.19

UCIIONIb30BAaTh IPH  BBHIMOJIHEHMHM YYE€OHBIX 3aJaHUi  HaydHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COJIEpKaHUS, CIPaBOYHBIC
Marepuansl, pecypcbl ceth MHTepHeT; BiIageTe NpUEMAMHU

KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMALUU U3 OJHOMN




3HAKOBOMW CHUCTEMBI B IPYTYIO

1.20

co3/aBaThb COOCTBEHHbIE IHCHMEHHBIE U YCTHBIE COOOIICHHUS Ha
OCHOBe WH(pOpPMAlMM M3 HECKOJBKUX MCTOYHHKOB (DPU3NIECKOTO
coJlep)KaHusl, MyOJIMYHO MPEICTaBISATh Pe3yJIbTaThl MPOEKTHON WU
UCCIIEIOBATENbCKON  AEATENBbHOCTH, IPU  3TOM  T'PaMOTHO
WCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBINA anmapaT u3y4aeMoro pasjaeina
(GU3UKH W CONMPOBOXKIATH BBICTYIUICHHE MpPE3CHTAlMe C Yy4EToM

0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB

1.21

IPYU BBIMIOJHEHUN Y4Y€OHBIX MPOEKTOB M MCCIEAOBaHUN (U3UUYECKUX
MPOIIECCOB PACHPEIENSITh 00S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 34 BBINOJIHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JESATENbHOCTb TPYIIBL, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSBISIL  TOTOBHOCTh

paspemniath KOH(JIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3nena

Kon
3JIEMEHTA

IIpoBepsiemble 31eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIIET'O MHUPA

1.1

®uznka — Hayka O mnpupone. SBIeHUS NPUPOABI.
dusugeckue ABJICHUSA: MCXaHHNYCCKHUC, TCIIJIOBBIC,

OJICKTPUYCCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBELIC

1.2

®dusnveckue BenWuyuHBL.  M3Mmepenue  puznueckux
BennunH.  Ousnueckue  mpubopel.  IlorpemHocTs

n3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

EcTtecTBeHHOHAyYHBIH METO/A TO3HAHHS: HAOJIOJICHHE,
IIOCTAHOBKA Hay‘-IHOI‘O BOHpOC&, BBIABHXCHHNEC THUIIOTEC3,
SKCTIIEPUMEHT 1O TMPOBEPKE THUIOTE3, OOBICHECHHE

HAOJIFOJAEMOT0 SIBJICHUSA

1.4

Onwucanue GU3NUECKUX SBJICHUN C IOMOIIBIO MOJIEIEH

1.5

[IpakTuueckue pabOTHI:

#iHPar#H##l13mMepenne pacCcTOSIHUIM.
###Par###I3mepenne 00bEMa KHIKOCTH W TBEPAOTO
Tena.

#H##Par###OnpenesieHne pa3MepoB MaJbIX TeJl.
##tPar##H#l13mepeHne  TemnepaTypsl IpH  [TOMOLIA

KUJKOCTHOTO TEPMOMETpA U JTaTUUKA TEMIIEPaTyphbl

ITEPBOHAYAJIbHBIE CBEJJEHW A O CTPOEHNHN BEIIIECTBA

2.1

#H##Par###(CTpoeHue BEIIECTBA: aTOMbl U MOJIEKYJIbI, UX
pasMepbl.  OmBITBI,  J0Ka3bIBAOIIUE  JUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

##HPar#H ]| BukeHune YACTHUII BEIIECTBA. CBs3b
CKOPOCTH  JBWIKEHHS  YacTULl C  TEeMIepaTypou.

bpoyHoBckoe nBxenue, muddy3us

23

B3anmoneiicTBre YacTUIL BEIIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHC




#H##Par### ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOEHUE

ra3oB, XHJIKOCTeH W TBEPABIX (KPUCTAUIMYECKUX) Tel.

2.4 B3anmocBA3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSX U WX aTOMHO-MOJIEKYISPHBIM
CTPOCHHEM

2.5 OCcoOEHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTrueckue pabOTHI:
#H##Par###0Ouenka quaMerpa aToMa METOJIOM PSI0B (C
ucrob3oBanueM pororpaduwii).

2.6 #H#HPar###ONBITEL 0 HAOMIOAEHHIO  TEIUIOBOLO

pacIpeHus ra3os.
HH#HPar###OnbITel 0 OOHApY)KEHUIO JCWUCTBUS CHII

MOJIEKYJISIPHOTO MPUTSKEHUS

JIBUKEHUE U B3AMMOJIEMCTBUE TEJI

11 Mexanuyeckoe IBUKEHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE JIBUKECHHE
#H##Par###CKopOoCTb. Cpennsis CKOpPOCTh npu
3.2 HEPAaBHOMEPHOM JIBWKE€HUU. Pacdy€r mytm M BpeMeHH
JIBUKECHHUS
SlBnenne uHepruu. 3akoH HUHepUUH. B3anmmopeicTBue
33 TeJ Kak MPUYMHA MU3MEHEHUS CKOPOCTH JBUXKEHHUS TeJl.
Macca kak Mmepa HHEpTHOCTH Tena
34 #H#HPar### InotHoCcTs, BemecTBa. CBA3L INUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B eIMHUIIe 00BEMA BeIecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aMOAEHCTBUS TEN
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOILBIO TMHAMOMETpPA
37 ###Par###IBnenue TaroreHuss u cuna TsokecTu. Cuna
' TSDKECTH Ha Ipyrux miaHerax. Bec tena. HeecomocTh
38 Cuna tpenus. TpeHHE CKOJNBXKEHUS W TPEHUE TOKOA.
' Tpenue B Ipupoe U TEXHUKE
3.9 ##HPar#H##Crio)KeHre CuJl, HANpaBICHHBIX [0 OJHOMN
' npsiMoid. PaBHOIEHCTBYIOIIAS CHIT
3.10 [IpakTuueckue pabOTHI:




OnpeneneHne CKOPOCTH  PaBHOMEPHOTO  JBHIKEHUS
(mapuika B OKUAKOCTH, MOJEIH  DIIEKTPUIECKOTO
aBToMOOWJITI W Tak ganee). OmnpeneneHue CpemHen
CKOPOCTH CKOJIbKEHHUS Opycka WIH IIapuka IIo
HaKJIOHHOM  IUIOCKOCTH. OmpeneyieHne  IUIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTh pacTsDKeHUs (nedopmariuu) MpyKHHBI OT
NPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPHUPYIOLIUE
3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBKECHMsSI OT Beca Tella U

XapakTepa COIIPUKACAIOLINXCs OBEPXHOCTEN

DusnyecKue SABICHUS B IIPUPOJE: NPUMEPHI JBUKCHHUS C

3.11 pa3JIMYHBIMU CKOPOCTSIMU B >KMBOW M HEKUBOW MPHUPOJIE,
JICHCTBHE CUJIBI TPEHHSI B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTponucTBa: AMHAMOMETP, OJIIMITHUKI
JIABJIEHUE TBEPJIbIX TEJIL, XXUJIKOCTEM U TA30B
al Hasnenune TBEpAoro Tena. CrocoObl YMEHBIICHHS H
' YBEJIUYCHUS TABICHUS
42 JlaBieHue raza. 3aBUCUMOCTD JIaBIICHUS ra3a OT 00bEMa,
' TEMIIEpaTypbl
43 Ilepenava naBieHHs: TBEPABIMHM TEIAMH, KUIAKOCTIMU U
' razamu. 3akoH [lackains. [lHeBMaTHYeCKHE MAILIMHBI
3aBUCHMOCTh  JABJICHUS JKUJKOCTH OT TIIyOWHBI.
4.4 ['uapoctatnaeckuii mapagokc. CooOmaronmecs: CoCcyabl.
I'mapaBnuueckre MeXaHU3MBbI
ATtmocdepa 3emnu u atMocdepHoe naBieHue. [IpuanHbl
45 CyIIIECTBOBaHUS BO3AYIIHOW 00070ukn 3emud. OmbIT
' Toppuuemnnu. 3aBUCUMOCTh aTMOC(HEPHOTO JTABICHUS OT
BBICOTBI HaJ| YDPOBHEM MOPSI
46 Wsmepenne armocdeproro navienus. I[Ipubopsr mis
' U3MepeHus aTMOC(HEPHOro AaBJICHUS
JlelicTBUE KUIKOCTHM M Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTankuBamomas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxomnnaBanue




4.9

[IpakTrueckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT
00béMa TMOTPYXKEHHONH B KUIKOCTH 4YacTH Tela.
OrnpezenieHne BBITAIKUBAIONIEH CUJIBbI, IEUCTBYIONIEH Ha
TEN0,  NOrpyxEéHHoe B  kuiakocTtb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOLIEH CHUJIbI, JEHCTBYIOLIEH
Ha TeIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIIKMBAIOLLIEH
CHJIBI, JEHUCTBYIONIEH Ha TEJIO B >KHAKOCTH, OT 00BEMa
MOIPYKEHHOM B KUJKOCTh YaCTH T€Ja U OT IUIOTHOCTH
KUJKOCTH. KoHcTtpynpoBanue  apeomerpa  uiau
KOHCTPYUPOBAHME  JIOAKA U  ONpEACIICHHE €€

TPYy30MOABEMHOCTH

4.10

®usnueckue  SABICHHUS B IPUPOAE: BIIASIHUE
aTMoc(hepHOTro aBJIeHHS Ha )KUBOH OpPTaHU3M, TIIaBaHHE

pBIO

4.11

TexHU4YecKne YCTPOMCTBA: COOOMIAIOIIMECS COCYIBI,
YCTPOMCTBO BOJOIPOBOJAA, THUAPABINYECKHM IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC,

apeoMmerp

PABOTA, MOITHOCTD, DOHEPT'UA

5.1 Mexanudeckas padbora
5.2 Mexanuueckas MOIIHOCTE
53 [IpocThle MeXaHW3MBI: pblyar, OJOK, HAaKJIOHHas
' I0CcKOCTh. [IpaBuiio paBHOBECHS pblyara
54 [IpumeneHue nmpaBusa paBHOBECHS pblyara K OJI0Ky
«3on0Toe  mpaBwio»  MexaHukd.  Koadouiment
5.5 IIOJIE3HOTO NIEUCTBUS MEXaHU3MOB. IIpocTeie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHManpHas SHEPTUM TeJa, MOJHITOr0 Hall 3eMIEN
5.7 Kunernueckas sHeprus
53 [Tonmnas MexaHnuyeckass HEprusi. 3aKOH H3MEHEHUS U
' COXpaHEHHUsI MEXaHUYECKOU SHEPTUU
5.9 [IpakTuyeckue paboOTHI:




###Par###Onpeneneare pabOTBHl CHIIBI TPEHUS TIPH
PaBHOMEPHOM JBW)KEHMM TeJla 10 TOPU30HTAJIbHOMN
noBepxHoctu. MccienoBanue yclOBUH  paBHOBECHS
ppuara. Msmepenune KIIJ[ HakJIOHHOM IJIOCKOCTH.

N3ydeHune 3aKkoHa COXpaHEHUs] MEXaHUYECKOM YHEPTUH

Ouznyeckue SBJICHUS B TMPUPOJIE: pbIYaru B Tele

5.10
YeJloBeKa
TexHuueckne YCTpOMCTBA: pblyar, MOABUKHBIA U
5.11 HETOABMKHBIM OJIOKW, HAKJIOHHAS TIJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COlePKAHUS
pasiena 3JIeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJISPHO-KMHETUYECKOMN
61 TEOpUM CTPOEHHs BellecTBa. Macca H  pa3mepsl
' MoJieKyl.  OmbITBI, HOATBEP)KIAIOLUIME  OCHOBHBIE
I0JIO>KEHUSI MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, IJKUAKOTO W Ta3000pa3HOro
6.2 cocTosiHMi BemiecTBa. Kpucrammuueckue u amop¢HbIe
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH W TBEPABIX Tel
6 6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJISIPHOKHHETHYECKON
TEOPUH
6.4 CMaunBaHuE U KalWILISIPHBIE SIBICHUS
6.5 TermioBoe pacuiMpeHne U CxaTue
66 Temneparypa. CBsi3b TeMIepaTypbl €O CKOPOCTHIO
. TEIJIOBOTO ABUKEHUS YaCTHI]
67 Baytpennss sneprus. CriocoObl U3BMEHEHUsI BHYTPEHHEH
. SHEPTHUU: TeIIonepeaada U COBepIlIeHne paboThl
6.8 Buabl Tennonepenaun: TEmIONPOBOJIHOCTh, KOHBEKIUS,




U3JIy4yeHue

KonnyecTBO  TEIUIOTHL VYnenpHass  TEIIOEMKOCTH

6.9
BEILIECTBA
TenmooOMeH U TEIIOBOE paBHOBECHE. YPpaBHEHHUE
6.10
TEIIOBOTO OanmaHca
611 [InaBneHue u OTBEpIEBAHNE KPUCTAJUIMYECKUX BELIECTB.
' VY nenbHas TEmoTa MIaBICHUS
[TapooGpa3oBanue u  KoHAeHcamus.  Mcmapenwue.
6.12 Kunenne. VYpenpHas  Temiora  mapooOpa3OBaHMS.
' 3aBHUCHMOCTh TEMIIEPATyphl KUIIEHUSI OT aTMOC(HEPHOTO
JABJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIUMBA. Y IeJbHAs TEMJI0Ta CrOPaHUs
[Mpuanumel  pabotel  TerioBbix — aBurareneit  KITJ]
6.15 TEIJIOBOI'O JBUTraTeNsd. 1emIoBbBIC ABUraTEId W 3alllydTa
OKpY>KaloIleu cpeibl
3aKOH COXpPaHEHHUs U MPEBPALLEHUS SHEPIUH B TEIJIOBBIX
6.16
rporeccax
[TpakTrueckue pabOTHI:
HHHPar###ONBITEI IO  OOHAPY)KEHUIO JIEUCTBHS CHII
MOJIEKYJISIPHOTO MIPUTSKEHUSI.
HHH#Par###ONBITBL 10 BBIPAIIMBAHMIO  KPHUCTAIOB
MOBAPEHHOM COJIM WJIK caxapa.
#HHPar###OnbpITE o HaAOJIFOIEHUTO TEIJIOBOTO
6.17 pacCLIMpPEHMs Ta30B, )KUJIKOCTEN U TBEPIBIX TEI.

#HH#HPar#H#Onpenenenne AaBiIeHUs Bo3/lyXa B OajuloHe
LITTPHLA.

HHHPar##H##ONBITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh
JaBJICHHUS BO3[yXa OT €ro o0bEMa M HarpeBaHUs WU
OXJIAXKXACHUA.

H###Par### IpoBepka TMNOTE3bl JTMHEHHON 3aBUCUMOCTHU

JUIMHBI  CTOJIOMKA O KHAKOCTH B TEPMOMETPUUYECKOMU




TpyOKe OT TeMIepaTyphbl.

###Par###Habmonenne M3MEHEHUS BHYTpPEHHEM
SHEPTUM Tejla B Pe3yJbTaTe TeIulonepeaayn U padoThl
BHCIIIHUX CHIL.

#H#HPar#t#llccienoBanue SBJICHUS TEIUIOOOMEHA IIpH
CMEILIUBAaHUM XOJOAHON U TOpsYEr BOJIBI.
#HH#Par##HOnpenenenre KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METAJUIMYECKUM IIUIUHAPOM.

#HH#Par##HOnpenenenre YAEIbHOU TEIIIOEMKOCTH
BEIIECTBA.

#H#Par###lccnenoBanue npouecca UCapeHusl.
##HHPar###Onpenenenie  OTHOCUTEIBHONW — BJIAKHOCTHU
BO3/IyXa.

#H#Par##H#OnpeneneHre yaeabHONW TEIIOThI TIIaBJICHUS

Jbaa.

6.18

@duzuyeckue SBICHUS B MPHUPOJAE: TOBEPXHOCTHOE
HaTSOKEHHE W KamWULIpHbIE SBJICHUS B IPHUPOJE,
KpUCTaJIIbl B IIpUpoae, uznydenue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKUE POCHI, TyMaHa,

WHES, CHera.

6.19

TexHudeckne  yCTpOMCTBA:  KAaWUIAPBL, IIPUMEPHI
UCIOJIb30BaHUS KPUCTAJUIOB, >KMJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETPHI, MCHXPOMETp, IMapoBas TypOuHa,

ABUTATCIIb BHYTPCHHCTO CrOPaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnekTpusanus Tei. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B
B3aumoneiictBue 3apsbkeHHBIX Ten. 3akoH Kyiona

7.2 (3aBUCHUMOCTD CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TENT OT
BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTy TeJIaMU)

73 Onexrpuueckoe nose. Hanpsyk€HHOCTh 3IEKTPUUECKOTO

nojs. [IpuHOUI Cyneprno3uiMMu AIEKTPUUECKUX MOJeH




(Ha KaUeCTBEHHOM YPOBHE)

Hocurenn »siexTpuueckux 3apsAfoB. OJIEMEHTapHBIN

7.4 anexkTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHukM 1
JTUDJIEKTPUKU
7.5 3aKOH COXpaHEHMs PIEKTPUUECKOTO 3apsiia
76 OJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAaHMUS
' AIEKTPUUYECKOTO TOKA. VICTOUHHMKYU MOCTOSIHHOTO TOKa
HevictBus AJIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XUMHAYECKOE, MAarHuTHOE). DIEKTPUYECKH TOK B
KUIKOCTSAX U razax
OnekTpuyeckas uenb. Cuna TOKa. DJNEKTPUUYECKOE
7.8
HaIpsHKEHUe
=9 ConpotuieHue MPOBOTHUKA. VYneapHOE
. COMPOTHUBIICHUE BEILIECTBA
7.10 3akon OmMa Jy1sl ydacTKa 1enu
[locnenoBarenbHOE ¥ HapajjieIbHOE  COEJUHEHUE
7.11
IIPOBOJIHUKOB
PaGora M MOUIHOCTH JJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
713 DJNeKTpUYeCKUe IEeNu U MOTPEOUTENH DSIEKTPHUECKOM
' sHepruu B ObITy. KopoTKoe 3amMbIkaHue
[TocrossuHbIE MarHuThl. B3amMopnencTBue IOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosne. MarHutHOoe moNe 3eMiid U €ro
' 3HAUYEHHE JIJIS )KU3HU Ha 3emiie
716 OnbiT Opcrena. MarHuTHOE TOJIE 3JIEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 37EeKTPOMarHuTOB B TEXHUKE
JleiicTBE€ MarHUTHOrO TOJII Ha HPOBOJHUK C TOKOM.
717 DneKTpoABUTaTellb MOCTOSSHHOTO TOKa. Vcnonb3oBaHue
' JJIEKTPOJBUIaTeIe! B TEXHUYECKMX YCTPOMCTBAX M Ha
TpaHCIIOpTE
7.18 OneiTel  @apanes.  SIBneHuMe  3IEKTPOMArHUTHOMN




nHaykiuu. [Ipasuno Jlenna

DNEeKTpOreHeparop. CriocoOsr MOJTY4eHUS
7.19 NEKTPUYECKOM  DHEPrHMHU.  OJIEKTPOCTAaHLUM  Ha

BO300HOBJISIEMBIX UICTOYHUKAX SHEPTUU

[TpakTuyeckue pabOTHI:

OnbITH 10 HAOTIOACHHUIO SIEKTPU3AIUN TN HHIYKITUEH

Y TIPU COTIPUKOCHOBEHUH.

UccnenoBanue nA€MCTBUS DJIEKTPUYECKOrO TMOJsA  Ha

MIPOBOJAHUKY M TUAJICKTPUKH.

COopka u mpoBepka pabOTBI AJICKTPUUECKON Ienu

MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUJIbl TOKA.

N3mepenue u peryinupoBaHue HAMPSKCHHSL.

HccnenoBanmne 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3

PE3UCTOP, OT CONMPOTUBJICHUS PE3UCTOPA U HANPSHKEHUS

Ha Pe3UCTOpE.

OnbITHI, JEMOHCTPHUPYIOIIINE 3aBUCUMOCTH

ANEKTPUYECKOTO COMPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTUHBI, TUTOILA/IA MOMEPEYHOr0 CEUEHUs U MaTepuaa.

[IpoBepka mpaBuia CIOXEHHUS HANPSOKEHUA TIpU
IIOCJIEZI0BATEIbHOM COEIMHEHUU JBYX PE3HCTOPOB.
[IpoBepka mpaBuia sl CHIJIBI TOKA MPU MapalieTbHOM
coequHEeHNN  pe3uctopoB.  OrmpeneneHue  pabOThI
AJEKTPUYECKOTO TOKA, MAYIIEr0 4Yepe3  Ppe3ucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOTO  TOKA,
BBIIICIISIEMON Ha pe3ucrope. McecnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MIYILIETO Yepe3 JIAMIIOUKY, OT HaNpsHKEHHS
Ha Hell. Onpenenenne KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSI TOCTOSIHHBIX MArHUTOB.
N3yuenrne MarHuTHOTO MOJISl MOCTOSTHHBIX MAarHUTOB MPU
ux oOveauHeHMHM U pazaeneHun. lccrnegoBanue
JEUCTBHUS JJIEKTPUYECKOr0 TOKA Ha MATHUTHYIO CTPEIIKY.

OnpIThl,  JEMOHCTPUPYIOLIUE  3aBUCUMOCTb  CHJIbI




B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHUJIbI
TOKa W HampaBjieHHs Toka B Karymke. M3ydeHue

I[GﬁCTBPISI MAarHMuTHOIO IoOJisI Ha IMPOBOJHHUK C TOKOM.

KonctpynpoBanue u U3y4eHUe paboThI
3JIEKTPOABUTATES. Nsmepenne KIIA
AJIEKTPOJBUTATEIILHOMN YCTaHOBKH. OnbIThI o

HUCCICOOBAaHUIO ABJICHUS BHGKTPOMaFHHTHOﬁ WHAYKIIHUH:
HCCIIeNOBaHUE M3MCHEHHM 3HauYeHUSI U HaIlpaBJICHUA

HHAYKIIMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: DIIEKTPUUECKHUE
ABICHUSI B  aTtMocdepe, DIEKTPUYECTBO  JKUBBIX
OpraHW3MOB, MarHUTHOE TOJIe 3eMJId, aper( MOFOCOB,
POJIb MAarHUTHOTO TOJIS AJIs )KM3HU Ha 3eMJie, MOJIIPHOE

CHUSHHEC

7.22

TexHHYeCKHE YCTPOMCTBA: BJIEKTPOCKON, amIepMeTp,
BOJIbTMETP, PEOCTaT, CYETUUK DJIEKTPUUECKON SHEPTHUH,
3JIEKTPOOCBETUTENFHBIE  MPUOOPBI,  HarpeBaTelbHbIC
AJIEKTPONIPUOOPHI (mpumepsl), ANEKTPUYECKUE
MpPEeIOXPAaHUTENN, JIIEKTPOMATHUT, JJIEKTPOJIBUTATEINb

IMOCTOSAHHOI'O TOKA, reHEPaTOp MOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kop anementa IIpoBepsieMble 2IEMEHTHI COAECPHKAHUS
pasnena
MEXAHUWYECKMUE ABJIEHUA
Mexanuyeckoe ABHKeHHE. MarepuanbHas — TOYKA.
51 Cucrema orcuéra
g 8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHXKCHHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
#i##H#Par###HepaBHOMEepHOE NPSAMOIMHENHOE ABU)KEHHUE.
8.4 CpenHsis M  MIHOBEHHass CKOPOCTb Tela  MpH

HCPaBHOMCPHOM ABUXXCHUUA




Yckopenue. PaBHOyCKOpEHHOE MPSAMOJIMHETHOE

8.5
JIBUKCHHE
8.6 #H#HPar##CBoOogHOe mageHue. OnbITh [ anuies
#H##HParf##PaBHOMEpPHOE JIBUJKEHUE 110 OKPYKHOCTH.
8.7 Ilepuon m yacrora oOpamieHus. JIuHeiHass U yrioBas
ckopocTH. LleHTpocTpeMUTENnbHOE YCKOPEHHE
8.8 [TepBeriit 3akon HproToHa
8.9 Bropoii 3akon HetoTona
8.10 Tpernii 3akon HetoToHa
8.11 HH#Par##H# [puHIIUTT Cynepro3UIIUN CUJT
8.12 Cuna ynpyroctu. 3akoH ['yka
#H#Par##H#Cuna TpeHUs: cujla TPEHUS CKOJIbXKEHHUS,
513 CHUJIa TPEHUS MTOKOS, IPYTHE BUJIBI TPEHUS
14 ##H#Par###Cila  TSDKECTM W 3aKOH  BCEMHUPHOIO
5 TATOTEHHUA. Y CKOpEeHUEe CBOOOIHOTO MaIeHus
JBwxenune  1utaner  Bokpyr  Comnuna.  Ilepas
815 KocMHu4eckasi ckopocTb. HeBecoMocTh U neperpys3ku
PaBHOBecHe MaTepranbHOM TOUKHA. AOCOIIOTHO TBEPIOE
8.16 TEJ0
#i#H#Par###PaBHOBecue TBEPAOro Tena ¢ 3aKperIEHHON
817 OChI0 BpanieHus. MoMmeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynbce Tena. M3menenune nmmynbca. UMmynbe cuiibl
8.19 3aKOH COXpPaHEHHS UMITYJIbCA
8.20 #HHPar###PeakTUBHOE NBIKEHUE
8.21 Mexanunueckasi paboTa U MOITHOCTb
PaGora cun Tsxkectu, ympyroctd, TpeHus. CBA3b
822 SHEPTUH U PAOOTHI
[lorenunanpHast dSHeprus Tena, MOJHATOTO  HaJ
823 MMOBEPXHOCTHIO 3eMIIn
8.24 [ToTenuumanpHas SHEPTUsl CKATON MPYKUHBI
5 ##H#Par###Kunernueckass  sHeprusa.  Teopema o
825 KMHETUYECKOUN SHEpruu
8.26 HHHPar###3aKoH COXpaHEHUS! MEXaHUYECKOU SHEPTUU




8.27

[TpakTrueckue pabOTHI:

Omnpenenenrue cpeaHel CKOPOCTH CKOJBKECHHs OpycKa
WIM JIBWKEHUS IIapuKa [0 HAKJIOHHOM IJIOCKOCTH.
OmnpeneneHrue yCKOpPEHUsl Tella MPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IMJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauyalbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPUH PaBHOYCKOPEHHOM
IBUKEHUHM Oe3 HayallbHOM CKOpPOCTH MYTH OTHOCATCS
KaK psAl HEYETHBIX 4YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKEHHS
OT cCcuiibl HOpMaJbHOTO JaBieHusd. OmnpexneneHue
KodpduuueHTa TpeHHus CKoubxkeHus. OmnpeneneHue
KEcTKOoCcTU TpyKuHbL. OmnpeneneHue padOTHl  CHIIBI
TPEHUST TPU PABHOMEPHOM JIBIDKEHHH TeJa 110
TOPU3OHTANILHON MoBepxHOCcTH. OmnpeneneHue padOThI
CWIBl  yOPYrocTM  IIpU  NOABEME  Ipy3a  C
UCIOJIb30BAHUEM  HEMOJBMKHOTO U MOJBUKHOIO

OJIOKOB

8.28

cI)I/I3I/I‘-I€CKI/IG SBJICHUSA B npnpoz[e: HpI/IJII/IBI:I U OTJIUBBEI,
nBrokeHue TiaHeT COJIHEUHOW CHCTEMBI, PEaKTUBHOE

ABHUIKCHUC KHUBBIX OPTaHNU3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CHUJIOMETP,  JATYUKHU

MIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUSI, PaKEThI

MEXAHWYECKUE KOJIEBAHHMA 1 BOJIHBI

KonebarensHoe namkenne. OCHOBHBIE XapaKTEPUCTHKH

- Koje0aHuii: mepruo, 4acToTa, aMIUTUTYAA
97 MaremaTuueckui u NPy KUHHBIN MAasITHUKH.
' [IpeBpareHue sHeprun Npu KoaeOaTeIbHOM JIBHKEHUN
93 3aryxatomue KosebaHus. BpIHYXIeHHblE KoJeOaHMs.
' Pe3onanc
Mexannueckue BoJHbI. CBONMCTBA MEXaHUYECKUX BOJIH.
9.4 [IpononbHbie W monepeyHbie BONHBL J[JIMHA BOJHBI U

CKOpOCTH €€ pacnpocTpaHeHHs. MeXaHHU4YeCKHe BOJHBI B




TBEPIIOM Telle, CEHCMUYECKIE BOJIHBI

9.5 3ByK. ['poMKOCTB M BbICOTa 3BYKa. OTpakeHUE 3ByKa
9.6 Nudpa3Byk u ynbpTpa3Byk
[TpakTrueckue pabOTHI:
OnpeneneHne 4YacTOTBl M TepuoAa  KoieOaHUi
MaTeMaTHYeCKOTO MasTHHKA.
Onpenenenre 4YacTOTBl M THepuoAa  KoieOaHUi
MPY>KUHHOTO MasiTHUKA
97 HccnenoBanne 3aBUCMMOCTH  TiepuoAa  KoJjeOaHWi
' MOABEIICHHOTO K HHUTH Tpy3a OT JJIAHBI HUTH.
HccnenoBanne 3aBUCMMOCTH  TiepuoAa  KoJjeOaHUi
MPY>)KUHHOTO MasTHHUKAa OT Macchl Tpys3a. IIpoBepka
HE3aBUCHUMOCTH nepuoja KoJieOaHui rpysa,
MOABEIICHHOTO K HHUTH, OT MAacChl Irpy3a U KECTKOCTH
npyxuHbL. M3Mepenne yckopeHus CBOOOTHOTO MaICHUS
dusnyueckue SBICHUS B MPHUPOJIC: BOCIPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MIIETPSICEHUE, CEMCMHYECKUE BOJIHBI,
IIyHaMH, X0
99 TexHHYeckne YCTPOMCTBA: 3XOJIOT, HCHOJb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DIEKTPOMATHUTHBIE BOJIHBI.

101 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJH

10.2 [IIxana »neKTpOMarHUTHBIX BOJIH

103 DJIeKTpoMarHuTHas npupoja cBera. CKOpPOCTh CBeTa.

. BostHOBBIE CBOIICTBA CBETA

[TpakTrueckue pabOTHI:

10.4 N3ydyeHne CBOICTB  3JIEKTPOMarHUTHBIX BOJH €
MTOMOIIIbI0 MOOHIILHOTO TenedoHa
Oduznyeckue SABICHUS B MpUpPOAE: OHOIOTHYECKOe

10.5 neicTBue BUJUMOTO, yABTPaUOIETOBOTO U
PEHTT€HOBCKOT'O U3JTy4eHUI

10.6 TexHuueckue YCTpOMCTBA: HCTIOJIb30BaHHUE

QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBS3U




11

CBETOBBIE ABJIEHUA

11.1

JlydyeBast monensb cBeta. IcTouHnKH cBeTa

11.2

[IpsamonuHeliHOE pacipOCTpaHEHHUE CBETA

11.3

Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpakKeHUs

CBCTa

11.4

IIpenomsienne cBera. 3aKOH MPEIOMIIEHHSI CBETA.

[TomHOE BHYTpEHHEE OTpaKEHUE CBETA

11.5

JIunza. Xon nydeit B 1MH3e

11.6

OnTuueckast cuctema ¢oToamnmnapara, MHKPOCKONa |

TCICCKOIIa

11.7

'maz kak onTuueckas cucrema. biau3opykocth u

IaTbHO30PKOCTD

11.8

Pasnoxxenue 6enoro ceera B criektp. OnbiTel HhoTOHA.

CroxeHne CneKTpalibHBIX IBETOB. Jlucnepcus ceera

11.9

[TpakTrueckue pabOTHI:

#i#HPar###lccnenoBanue 3aBUCUMOCTH yria
OTPa’KEHMsI CBETOBOTO JIy4ya OT yrja MaJeHus.
HH#HPar#Ht#l3yueHne  XapakTepUCTHK — M300paKeHHS
IpeaMeTa B INIOCKOM 3epKalle.

#i#HPar###lccnenoBanue 3aBUCHUMOCTH yria
IIPEJIOMIIEHUSI CBETOBOIO Jiyya OT yIJla NaJeHUs Ha
IPaHUIIE «BO3IYX — CTEKIION.

###Par### lonyuenne wW300paKeHUH C  TTOMOIIBIO
coOuparoIei JTMH3HI.

###Par###Onpenenenne  (HOKYCHOTO pacCTOSHUS U
OINTUYECKOH CHIIBI COOMpArOIEH TUH3BL.
#H#HPar###ONBITEL IO pa3oXKeHWI0 Oenoro cBera B
CIIEKTP.

HHH#Par###ONBITHl 0 BOCIPUATUIO I[BETa IPEAMETOB

MIpU UX HAOJIOICHUN Yepe3 IIBETOBbIC (PUIIBTPHI

11.10

®dusnyeckue sABICHUS B npupoje: 3armeHust CoyHIa 1
JlyHbI, 1IBETA TEN, ONTUYECKUE SBICHUS B aTMocdepe

(uBeT HEOa, pedpakius, paxyra, MUPax)

11.11

TexHuueckue YCTPOMCTBA: OYKH, MEPUCKOTI,




¢doToanmnapar, ONTHYECKHE CBETOBO/IbI

12

KBAHTOBBIE SABJIEHUA
11 Oneitel Pezepdopna w mmanerapHas MoJenb aTroma.
' Mogens aroma bopa
192 Hcnyckanne W morjioiieHue cBeTra aTtoMoM. KBaHTBHL
' JIuneityaTeie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(da, 6eTa- ¥ raMMa-u3TydeHUs
14 Ctpoenue aromHoro snpa. HykiioHHas Mojenb
) aToMHOTO siapa. M30Tomnbl
125 PagnoaktuBubie mpeBpamienus. Ilepunon momypacnana
' ATOMHBIX SIJIEP
126 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsA0BOro U
' MacCOBOT'0 YHCET
12.7 DHeprus CBA3U aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUU
128 Peakuuu cuntesa u aenenus saep. UCTOUHUKA SHEPTUA
. Comnnua u 3BE371
129 Snepnas osHepretuka. JleiicTBHE  paguOaKTUBHBIX
' M3JIy4eHUH Ha )KUBbIE OPTaHU3MbI
[IpakTuyeckue pabOTHI:
HaGmronenne CrulomHbIX W JMHEHYATBHIX CHEKTPOB
1210 W3IIy4CHHUS.
HccnenoBanne TpeKOB: M3MEPEHHE SHEPTUM YaCTHIIBI
110 TOPMO3HOMY yTH (110 (hoTOTpadusiM).
W3mepenue paanoakTuBHOro hoHa
O®usznyecknue SBICHUS B MNPUPOJE: E€CTECTBEHHBIN
PaaNOAKTUBHBIN ¢oH, KOCMHUYECKHE Jy4u,
12.11 paaOaKTUBHOE W3JIYYEHHE MPUPOAHBIX MHUHEPAJIOB,
JNEUCTBHE PAJMOAKTUBHBIX M3JIy4EHUW HA OPraHu3M
YeloBeKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VMHJUBHUYaJIbHBIA TO3UMETp, KaMepa Buibcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUSA K NMPEAMETHBIM pe3yJibTaTam
0230BOTr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpasoBanust Ha ocHoBe PI'OC

[lonumanme ponu  GU3MKK B HAyyHOM  KapTUHE  MUDA;
c(OpMUPOBAHHOCTh 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBS3HU
Y II03HABa€MOCTH SIBICHMHW MPUPOJBI, O POJIM IKCIEPUMEHTa B
buszmke, o cucTeMooOpa3ymomieli poau (UMK B Pa3BUTHHU
€CTeCTBEHHBIX HAyK, TEXHUKH M TEXHOJOTUH, 00 SBOJIOLUHU
(GU3UYECKUX 3HAHMK W WX POJU B IICJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHUHE MHUpaA, O BKJAJAEC POCCHUHCKUX U 3apyOCKHBIX YUYEHBIX-
¢bu3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO

MUpa, pa3BUTHUE TEXHUKH U TEXHOJIOTUH

3HaHus O BHJAAX MaTepuM (BEIIECTBO M TMOJE), O JABUKEHUU Kak
crocobe CyIecTBOBaHUs MaTepUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOCHHUSI BellecTBa, O (U3NYECKOH CYIIHOCTH SBJICHUN HPUPOIBI
(MEXaHUYECKHX, TEIJIOBBIX, JJEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHME pa3InyaTh SBJICHUS 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3MUECKOe SBICHHUE;
YMEHHUE paclio3HaBaTh MPOSBICHUE U3YyYCHHBIX (PH3UUECKUX SBICHUN
B OKpYXalollleM MHpEe, BBIIEHAS HX CYLIECTBEHHBIE CBOWCTBA

(mpu3HaKH)

Bnanenue ocHOBaMM MOHSTHIHOIO ammapara M CHUMBOJHUYECKOTO
si3pIKa (PU3UKH M KCIIOJIb30BAHHME WX JJIsl PEUICHUs y4eOHBIX 3a/1ay;
YMEHHE XapaKTepH30BaTh CBONCTBA Ted, (U3UYECKUE SIBICHUS U

MponeCCChl, UCIIOJIb3Ys q)YHI[aMeHTaHBHBIG 1 OMIIUPHUICCKUC 3aKOHDbI

YMeHue onmmchIBaTh HN3YUCHHBIC CBOMCTBA TEN U (1)I/I3I/I‘-IGCKI/IG SIBJICHHU A,

HCIIOJIB3Ys (bPISI/I‘IeCKI/Ie BCJIIMYHUHBI

Brnagenne OCHOBaMH METOAOB HAay4HOTO TIIO3HAHUS C Yy4ETOM
coOJIIO/IEHHsI TTPaBUI O€30MacHOrO TpyJa: HaONoJeHHE (PU3NIECKUX
ABJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYyIOBaHMS MO MHCTPYKLIHMH, OMHUCHIBATH XOJ
OTIBITA U 3aIMCHIBATD €0 PE3YIbTAThI, (POPMYIHUPOBATH BBIBOIBI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUM (PU3NYECKUX BEIUYUH:
YMCHUC IJIaHUPOBATH HU3MCPCHUA, CaMOCTOATCIIBHO CO6I/IpaTb
9KCIIEPUMEHTANIbHYI0  YCTAHOBKY IO HHCTPYKLHH, BBIYUCIATH
3HAYCHHUC BCJIIMYMHBI W AHAJIM3UPOBATL IMMOJYYCHHBIC PE3YJIbTAThI C
Y4ETOM 3aIaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;
IMPOBCACHUC HECJIOKHBIX OKCIICPUMCHTAJIbHBIX I/ICC.HGI[OBaHI/II\/'I;
CaMOCTOSITENIbHO  COOMpaTh OKCHEPUMEHTAIbHYIO YCTaHOBKY H
MMpOBOAUTH HUCCIICAOBAHUC 10 HHCTPYKINHU, NpeaACTaBJIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUJE TaOIUL U
rpaMKOB, YUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BHIBOJBI 10 pe3yabTaTaM

HCCICa0BaHUA

[TonumManue  XapakTepHBIX  CBOMCTB  (DU3WUYECKUX  MOJENeH
(MaTepuanbHas TOYKa, aOCOMIOTHO TBEPIOE TEIO, MOJEIH CTPOCHUS
ra3oB, JKHJAKOCTEH M TBEPIBIX Tel, IJIAaHETapHas MOJENIb aToMa,
HYKJIOHHagd MOJCJIb aTOMHOI'O ;Iz[pa) U YMCHUC NPUMCHATH HUX IJId

00BSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue OOBSACHATH (U3MUECKHE MPOIECCHl M CBOMCTBA TEl, B TOM
Yyuciae M B KOHTEKCTE CHUTYallMid TNPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIBISTH MPUIMHHO-CIICICTBEHHBIE CBSI3H H
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yYEHHBIC CBOMCTBA (PU3NUECKUX

ABJICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMenne pemath pacuéTHple 3amaun (Ha 0aze 2 — 3 ypaBHEHUN),
UCTIONB3Yysl 3aKOHBI U (OpMYyJbl, CBS3bIBAIONINE  (PU3UUECKUE
BCJIMYMHBI, B YaCTHOCTHU, 3allMCbIBATH KPATKOC YCJIOBHUC 3a/a4iu,
BBISIBIISITh  HEJIOCTAIOIINE JIaHHBIC, BHIOMPATh 3aKOHBI W (HOPMYIIHI,
HGO6XOI[I/IMBI€ JJIA eé peIICHMs, NUCIIOJIb30BATL CIIPABOYHBIC JTAHHBIC,
NPOBOJUTHh PACYETHl W OICHUBATH PEATUCTHYHOCTH IOJYYEHHOTO
3HaYeHUs (PU3MUYECKOW BEIMYUHBI; YMEHHUE OINPENENATh Pa3MepHOCTh

bu3nyecKoil BETNYNHBI, OTYYEHHON IPU PEIICHUH 3aaun

YMeHne XapakTepu3OBaTh NPHUHLUIBI  JEHCTBUS  TEXHUYECKHX
YCTPOMCTB, B TOM YHCIJI€ OBITOBBIX NPUOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTHYECKHUX IPOLECCOB M0 MX OMMCAHMIO, UCIIOJIB3YSl 3HAHUSA O

CBOWCTBaX (PU3MUECKUX SBJICHUH M HEoOXoauMmble (Qu3MUEcKue




3aKOHOMEPHOCTH

10

YMeHHe UCHoJibh30BaTh 3HAaHUS O (PU3WUECKUX SBICHHAX B
NOBCEAHEBHOM KM3HM Uil oOecreyeHHs O€30HacHOCTH  NPH
oOpamieHun ¢ OBITOBBIMH  TNPUOOpaMU U TEXHUUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/0pOBbS U  COOJIOACHUS HOPM
9KOJIOTUYECKOTO TMOBEICHUSI B OKpYXKalolIeld cpene; TOHUMaHHE
HEOOXOMMOCTH TMPUMEHEHHS JOCTHKCHMH (PHU3UKH U TEXHOJIOTHH

AJI palqiuOHAJIBHOTO ITPUPOJA0IIOJIB30BAHNA

11

OneiT moOMCKa, NpeoOpa3oBaHUS U MPEACTaBICHUS HHPOPMAILIU
(GU3UUECKOr0 COAEp)KaHUs C HCIOJIb30BaHHEM HH(OPMAIIMOHHO-
KOMMYHUKAaTUBHBIX TE€XHOJIOTMI; YMEHHE OLEHUBATh JOCTOBEPHOCTH
MOJTyYeHHOW WH(POpPMAIIMM Ha OCHOBE UWMEIONIUXCS 3HAHUH U
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHE  HCHOJb30BaThb  IPHU
BBITOJIHEHUH YYEOHBIX 33/JaHUIl HAyYHO-TIOMYJAPHYIO JUTEPaTypy
(bu3NYECKOro Ccolep:KaHus, CIPaBOYHbIE MaTepuaibl, PECYpChl CETU
WntepHer; BnageHue 0a30BBIMM  HaBbIKaMHM  IpeoOpa3oBaHuUs
uHpopManuu W3 OJHOW 3HAKOBOM CHCTEMBI B JIPYIylO; YMEHHE
co3/aBaTh COOCTBEHHBIC NHCHMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBE I/IH(l)OpMaHI/II/I N3 HECKOJIbKHMX HCTOYHHKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA OI'D
11O ®PU3UKE

Kon

IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA

MEXAHUWYECKUE ABJIEHUA

1.1

Mexannueckoe naBuwxeHue. MarepuanbHas Touka. CuctemMa  orcuéra.

OTHOCHUTECIBLHOCTh JABUXXCHUA

PaBHOMepHOE 1 HepaBHOMepHOe JBHKeHuE. CpenHas ckopoctb. Dopmyna mis

1.2 BBIYHCIICHHSI CpEJTHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMOMHEWHOE JBMKEHUE. 3aBUCHUMOCTH KOOPAHMHATHI Tela OT
BPEMEHH B CIy4yae paBHOMEPHOTO MPSIMOJIMHEWHOTO IBUXKEHUS:
13 x(f)=x,+vt
I'paduky 3aBHCUMOCTH OT BPEMEHH JJsi MPOEKIIMH CKOPOCTH, MPOEKIHUU
nepeMenieHusi, MyTH, KOOpJAMHATHl TPU PABHOMEPHOM MPSAMOJIMHEHHOM
JBUKEHUHT
3aBHUCHMOCTh KOOPIMHATBI Tella OT BPEMEHH B Cily4ae PaBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO ABUKECHUS:
Sx(@) =v,, *t+ay* ;
@opmynbl UIsl MPOEKIUU MEpEeMEUICHHs, MPOEKIUU CKOPOCTH M TPOEKIUH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKCHUU:
2
1.4 s_\.(r)=uo_\.-r+a_\.-r7.
U.\'(t) =Upy 0,1,
a.(f)=canst,
U:;»: - uh.: =2a.s,
['paduku 3aBUCHUMOCTH OT BPEMEHM MJIsi MPOCKIUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, TIPOEKIUH TMEepPEeMENICHUsI, KOOPAUHATHl MPU PABHOYCKOPEHHOM
IPSIMOJIMHEIHOM JABUKEHUU
CBobonnoe magenue. GopMyIibl, OMUCHIBAIOIINE CBOOOIHOE MaJeHHE Tena Mo
1.5 BEePTHKAIH (IBWKEHHE TeJa BHHU3 WIM BBEPX OTHOCUTEIHHO TOBEPXHOCTH

3emnu). ['paduxu 3aBUCUMOCTH OT BpEMEHM MJIs MPOEKLIHMHU YCKOpPEHUS,




MPOEKIIMA CKOPOCTH ¥ KOOPJIWHATHI TIPH CBOOOJHOM TAJEHUW Teja TI0

BEPTUKAIH

1.6

CkopocTh pPaBHOMEPHOIO JBM)KEHHs Tella MO OKpyKHOCTH. Hampasienue

CKOpOCTH.

@opmyna i1 BBIYMCIEHUS CKOPOCTH 4Yepe3 pajuyC OKPYKHOCTH U INEPHOL

oOparreHus:
2R
U=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampapiieHne II€HTPOCTPEMUTEIBHOTO

yckopeHus. @opMyiia 1l BBIYUCICHUS YCKOPEHUS:

2
_ U
“=R

dopmyia, CBSI3bIBAIONIAs IEPUOJT M YACTOTY OOpaleHHUS:

V=

N| -

1.7

Macca. ITnotHocTh BemecTBa. @opmyiia i BBIYUCICHUS INIOTHOCTHU:

m
V

1.8

Cuna — BektopHas pusndeckas BenuyrHa. CIOKEHUE CHIT

1.9

SIBnenue nnepnuu. llepssiii 3akoH HeroTOHA

1.10

Bropoii 3akoH HeroToHa:
F=m-a

CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TEJNA U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha

TCII0

1.11

Bzaumopeiicteue Ten. Tperuit 3akoH HproToHa:

F?.—»l = _F1—>2

1.12

TpeHHe IMMOKOs U TPCHUC CKOJILXKCHUS. cI)OpMy.]'IE]. AJI1 BBIYUCIICHUA MOAYJISL CHJIbL

TPCHUS CKOJILXKCHUA:




Hedbopmarus tena. Ympyrue u Heympyrue nedopmanuu. 3aKOH YHOPYyrou
nedopmaruu (3akoH ['yka):

1.13 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:
FoG. my -:n:
R
1.14 Cwita TsbkecTd. Y CKOpeHHe CBOOOIHOTO TafCHUSI.
dopmyna ajst BEIYUCICHUS CUJIBI TSKECTHU BOIHM3H MOBEpXHOCTH 3emun: F = mg.
JBmxenue manet Bokpyr Connua. [lepBas kocMu4eckasi CKOPOCTb.
HesecomocTs u neperpysku
Nmmynbe Tena — BekTopHast Gu3nyecKas BeTHIHHA.
1.15 p=mo
Nmnynbc cuctemsl Ten. M3Menenne umnyinbca. IMIynbe cuiibl
3aKOH COXpaHEHUs UMITYJIbCa I 3aMKHYTOM CUCTEMBI TEII:
1.16 D=myU; +m,U, =const
PeakTuBHOE NBUKECHUE
Mexannueckas pabota. @opmyna aiisi BEIYUCICHHS paOOThI CHITBL:
A=Fsoosa
Mexannueckass MOITHOCTE:
1.17
n=4
4
Kunernueckas u noteHuanbHas sHeprusa. Gopmyina 171 BBIYUCICHUS
KUHETUYECKON IHEPTUM:
1.18

2
_mv

E;

Teopema o0 kuHeTHYECKOM HEpPTUK. DopMyra il BBIYUCIECHUS TOTEHIUATBHON




OHCPIruM T€jia, IOAHATOIO

Haxg 3eMIIEH:

E,= mgh

1.19

MexaHnueckas SQHEprus:

E=E,+E,

3aKOH COXpaHEHMsI MEXaHMYECKOM 3Heprun. Popmyra s 3aKOHA COXPaHEHUs

MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHUs: £ = const.

[IpeBpamieHne MexaHU4ECKON SHEPTUU IIPU HAIMYUU CUJIbI TPEHUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE TPABHUIIO» MEXAHHUKH.
Preraar. Moment cunsr: M - Fl.

VYcnoBue paBHOBECHUS pblyara:
M +M, +..=0
[ToaBuxHBIN 1 HeTOABWKHBIN O0510KkU. KITJ] mpocThIXx MEXaHH3MOB,

n= Anonesnas
Amrpaqexnaa

1.21

JlaBiienue TBEpIOTO TENA.
@®opmyna 1715 BBIYMCIICHHS TABJICHHS TBEPIOIO Tena:

- £
p_S‘

JlaBneHue raza. ATMocepHOe TaBiIcHUE.

FI/II[pOCTaTI/I‘IeCKOG AABJICHUC BHYTPU KUIKOCTHU.

®opmyna a7l BEIYUCICHUS JaBICHUS BHYTPU KUAKOCTHU:

P=pgh+p.,

1.22

3akoH [lackans. ['mapaBnuueckuii mpecc

1.23

3akoH Apxumena. Popmyna g ONPENETICHHS BbITAJIKHUBAIOIIEH

JIEUCTBYIOILEH Ha TEJO, MOTPYKEHHOE B KUJIKOCTh WM Ta3:

Foy =pgV

YcnoBue nnaBaHus Teia. [1maBanue CYI0B M BO3QYyXOILIaBaHUEC

CHIIBI,




1.24

Mexanudeckue KojeOaHus. AMIUIMTYAa, TEpPUOA M dYacToTa KoJIeOaHHi.
dopmyiia, CBSI3bIBAIOLIAS YACTOTY M MEPUOJI KOJICOAHUI:

1
V=—

T

1.25

Marematnueckuil ¥ TNpPYKUHHBIM MasTHUKU. [IpeBpamienue sHeprum Ipu

KoJIe0aTeIbHOM JBHXXCHHUU

1.26

3aryxatomue konebanus. Beinyxenusie konebanus. Pezonanc

1.27

Mexanunyeckue BOJHBL. [IpoaosibHBIE M TOINEpEeYHbIE BOJHBL. [[nMHa BOJHBI U

CKOpPOCTh PaCIpOCTPAHEHUS BOJHBI:

r=v-T

1.28

3ByK. ['poMKOCTh U BbICOTA 3ByKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha TpaHHUIIE

nByX cpen. MH(]pa3Byk U yIbTpa3ByK

1.29

Ipakxmuueckue pabomul

N3MepeHnne cpenHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOU CHIIBI; KECTKOCTH
NPYKUHBL, KO3((UIIMEHTAa TPEHUS CKOJIbKCHHS; pabOThl CHIIBI TPEHUS, CHUJIBI
VIPYTOCTH; CpeHEH CKOPOCTH IBMKEHHS OpycKa MO HAKJIOHHOM IJIOCKOCTH;
YCKOpeHUsi OpycKa Mpu JBMKEHUH IO HAKIOHHOW IUIOCKOCTH, YacTOTHI U
nepuoAa KoieOaHUN MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl U IepHoja
Koie0aHu MPYKHHHOTO MasTHUKA, MOMEHTa CHIIbI, IEHCTBYIOIIETO HA phIYar;
paboThl CHIJIBI YNPYroCTH HpHU MOABEME Ipy3a C IOMOIIbIO HEMOIABUKHOIO
0J10Ka; pabOTHI CHIIBI YIIPYTOCTH NPU MOABEME TPy3a C MOMOIIBIO MOABHKHOTO
O10Ka.

HccnenoBanne 3aBUCUMOCTH apXHMEIOBOM CHIIBI OT 00BEMaA MOTPYXEHHOM
YaCTH TeJla U OT IJIOTHOCTU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUIIbI
OT MAaccChl Tela; CUJIbl TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAaJIbHOTO ABJICHUS U OT
po/ia MOBEPXHOCTH; CUJbl YIPYTrOCTH, BOZHUKAIOIIEH B MPYKUHE, OT CTENEHU
nedopMaluu MpYyKUHBI, YCKOpeHUs: Opycka OT yrja HakJIOHa HaIpaBIISIOIIEH;
nepuoAa (4acToThl) KoieOaHUI HUTSHOTO MAasiTHUKA OT JUIMHBI HUTH; MEpHOJa
KoJie0aHUM MPYXKUHHOTO MasTHUKAa OT MAacChl Irpy3a U KECTKOCTU MPY>KHUHBI;
UCCJICIOBAHNE HE3aBHCHMOCTH TIEpPHOJa KOJICOAHWI HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka yciioBus paBHOBECHS phlyara

1.30

Qusuueckue A6neHUs 6 Npupode: TPUMEPbl ABWKEHHS C pa3IMUHBIMU
CKOPOCTSIMH B )KUBOU U HEKUBOW IPUPOJE, NEUCTBUE CWIBI TPEHUS B IIPUPOLE U

TEXHUKEC, IMPUIMBBI W OTIWBBI, JABWXXCHHC IIJIAHCT ComHeuynoin CUCTCEMHI,




pPEaKTUBHOE IBH)KEHHME JKUBBIX OPraHU3MOB, PbIYard B TEJI€ YEIOBEKA, BIUAHUE
aTMOC(EepHOro JaBJCHUS HA JKMBOM OpraHu3M, IUIaBaHUE pbIO, BOCTIpPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPACCHUC, celicMUUecKue BOJIHBI, IYHaAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIMAOMETP, OATYHUKH IIOJIOKCHHUA, paCCTOAHHUA H
YCKOPCHUA, OUHAMOMCTp, MNOAIIMUIIHUKH, PAKCThI, pbIyar, HOI[BI/I)KHHI\/'I n

HGHOI[BI/I}KHI)II\/'I 6J'IOKI/I, HAKJIOHHAasA IINIOCKOCTb, IPOCTBIE MCXAaHHU3MbI B 6BITy,

131 COOOIIaroIUecss COCYAbl, YCTPOWCTBO BOJOMPOBOAA, THUAPABIUYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMEeTp, IXOJIOT,
UCIIOJIb30BaHUE YIbTPA3BYKa B OBITY 1 TEXHUKE

2 TEITJIOBBIE SABJIEHM A
OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJISIPHO-KUHETUUYECKOM  TEOPUU  CTPOCHHS

2.1 BelecTBa. Mojenu TBEPAOTO, )KUAKOTO M ra3000pa3HOT0 COCTOSIHUI BEIIECTBA.
Kpucrannuueckue u amopdHsie Tena

25 JBwxkenue wyactuil BemiecTBa. CBS3b CKOPOCTH JBWIKEHHS YacTHUI[ C

' Temreparypoil. bpoyHoBckoe nBmxenue, muddy3us

23 CMaunBaHue U KaWUISPHbIE SIBICHUS

24 TennoBoe pacIIMpeHHE U CKaTUE

2.5 TermnmoBoe paBHOBECUE

26 Buytpennsst sHeprus. Pabora u Teruomepenada Kak CIOCOOBI M3MEHEHUS

' BHYTPEHHEHN SHEPIUU

2.7 Buael Temonepenaydn: TeMIONPOBOIHOCTh, KOHBEKIIHS, U3JTyYCHUE
HarpeBanue wu oxnaxnenue ten. KomumuecTBo  TemnoTel. Y jaenbHas
TEMIOEMKOCTb:

2.8
O=cm(t,—t,)
3aK0H COXpaHEHHUS SHEPTUU B TEIUIOBBIX MpoOIeccax. YPaBHEHUE TEIJIOBOTO
OajaHca:

2.9
0 +0,+..=0
Ucnapenune u koHzaeHcanusd. VM3MeHeHWE BHYTPEHHEH SHEPrud B MPOLEcCce

510 ucrapeHuss M KoHjAeHcauuu. Kumenwe KHIKOCTH. YenbHas TeImioTa

. napoob6pazoBanus: L = O/m

2.11 BnaxnocTs BO3ayxa




2.12

[InaBnenne wu Kpuctayuzanus. 3MeHeHWe BHYTPEHHEH JHEpPruu npu

IJIaBJICHUU U KPpUCTAJUIU3AlUN. Y,Z[G.HBHa}I TCIJIOTA IIJIaBJICHUA:

2.13

BHyTpeHHHH OHCPIUs CropaHus TOIJIMBA. Y,Z[GJ'IBHEUI TCIJIOTA CropaHus TOIJINBA:

q=0/m

2.14

[TpuntumBl paboTh! TerIoBbIx ABuraTenei. KI1JI remmoBoro aurarens

2.15

Ipaxmuueckue pabomul

H3mepenne ynenbHON TENIOEMKOCTH METAJUIMYECKOTO LUIMHIPA; KOJIMYECTBA
TEIJIOTHI, TOJYYCHHOTO BOJOW KOMHATHOW TeMmeparypbl (PUKCHUpOBAHHON
Maccbl, B KOTOPYIO OIIYIIEH HAarpeTbli IWIMHAP; KOJIMYECTBA TEIUIOTHI,
OT/JIAHHOT'O HAarpeThIM LMWJIWHIPOM, IOCJIE€ OIYCKAHHMS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIHbHOM BIAXKHOCTA BO3/lyXa; YACJIbHOW TEIJIOTHI
IaBieHuss Jbpaa. lMcciaenoBaHwe HM3MEHEHHsI TEMIIEpaTypbl BOABI  IIPHU
PA3MUYHBIX YCIOBHSIX; SIBJICHHS TETUIOOOMEHA MPH CMEIIMBAHUM XOJOAHOW H

ropsiueii BOZbI; Iporiecca HCrapeHust

2.16

Qusuueckue s61eHUsA 8 npupooe: TIOBEPXHOCTHOE HATSKEHHE U KalWUIIpHbIE
SIBIICHUS B NPUPOJE, KpPUCTAJUIBl B Npupoje, usnydeHue CoiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bI; 00pa30oBaHUE POCHI, TYMaHa, WHEsl, CHera

2.17

Texnuueckue ycmpoucmea: KalWUIAPbl, IPUMEPBI UCIIOIb30BAHUS KPUCTAIIOB,
XKUJKOCTHBIM TEPMOMETp, JAaTUMK TEMIEPATyphbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOuHa, BUraTellb BHYTPEHHETO

CrOpaHus

OJIEKTPOMATI'HUTHBLIE ABJIEHUA

3.1

DnekTpusanus Tei. [[Ba Buja aIeKTpUUEeCKUX 3apsioB

3.2

B3aumoneiictBre 3apskeHHBIX Tell. 3akoH Kynona

33

3aKOH COXpaHCHUs IIEKTPUIECKOTO 3apsiia

34

Onektpuyeckoe mone. Hanpspk€HHOCTh  anekTpuyeckoro moiisd. Ilpunnmn

CYMEPIIO3UIUH JIEKTPUUECKHUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenn onexrpuyeckux 3apsanoB. /[leficTBHE DIIEKTPUYECKOrO IO Ha

SJICKTPHUYCCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUIJICKTPUKU

3.6

[TocTosiHHBIN AnekTpruyeckuil ToK. JlelcTBus AnekTpudeckoro Toka. Cuia Toka.




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

DJIEKTPUIECKOE COMPOTUBIICHUE. Y ACITFHOE IEKTPUIECKOE COMPOTHUBIICHHE:

3.7 R =pl/S

18 3akon Oma mJ1s yyacTka anektpudeckoit nenu: / = U/R
[TocnenoBarenbHOE COCTUHEHHUE IPOBOIHUKOB:
I,=L: U=U,+U,: R=R +R,

3.9 [TapamnenpHOE COeTMHEHNE TPOBOIHUKOB PABHOTO COMPOTHBIICHUS:
U=UsI=1+I;R=2.

- - 2

Cwmenranabie COSTMHEHUS TTPOBOTHUKOB

3.10 Pabota 1 MmomHOCTS AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH Jlxxoyns — Jlenna:

3.11 2

310 OnbiT Opcrena. MarHutHOe ToJi€ MPSAMOrO MPOBOJHHMKA C TOKOM. JlnmHuM
MarHUTHOW WMHIYKIIHH

313 MarautHOoe T1I0JIE TIOCTOSHHOrO MarHmTa. Bs3amMmomelcTBHE NOCTOSHHBIX
MarHHuTOB

3.14 JleficTBHE€ MarHUTHOTO I10JIS HAa IIPOBOJHUK C TOKOM

3.15 Oneiter @apanes. SBnenue snekTpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna
Ipaxmuueckue pabomul
3mepeHne  DJIEKTPUYECKOTO  COMPOTHBIICHUS  PE3UCTOpPA;  MOUTHOCTH
AIIEKTPUIECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.

3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOUIETO B IPOBOJHUKE

(pGSI/ICTOpH, HaMHO‘IKa), OT HAIIPAKCHHA Ha KOHIAX MPOBOJHUKA, 3aBUCUMOCTU
COIIPOTUBJICHHUA OT IJIMHBI IIPOBOJHHUKA, IIJIOIIAAX €T0 MOIECPCUYHOIO0 CCUCHUA U

YACIBbHOTO COIIPOTUBJICHUS.




[TpoBepka mpaBuia Ui AJIEKTPUUYECKOTO HANPSHKEHUS MPU MOCIEe0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; MpaBWJIA ISl CUJIBI 3JIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU TPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue A61eHUs 6 npupoode: SIEKTPUUECKHE SBJIEHHS B armocdepe,

3.17 AIIEKTPUYECTBO JKMBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMiTu, Ipeld MoIocoB,
POJIb MAarHUTHOTO TOJIS 7S )KU3HU Ha 3eMIie, MOJISIPHOE CUSIHUE
Texnuyeckue ycmpoticmea: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, peocTart,
CUETUYMK  DIIEKTPUUECKOW  DHEPIUH,  AJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOTPUOOPHI (mpuMepsI), AJICKTPUUECKUE
NPEIOXPAaHUTENIH, DIEKTPOMArHUT, OSJEKTPOJABUTATENb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DJIeKTpOMarHuTHbIE BOJIHBI. [1IKana 3J1eKTpOMarHUTHBIX BOJIH
3.20 JlydeBasa mozenb cBeta. [IpsamonnHeiHOe pacipoCTpaHEHHE CBETA
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkaio
3.22 [Ipenomiienne cBera. 3aKOH NPEIOMIICHHUS CBETA
3.23 Jucnepcus ceeta
394 JInnza. Xox nyueir B nuH3e. POKycHOE paccTosiHUE JIMH3BL. OnTHUYecKas cuiia
' auH3el: D = 1/F
3.25 ['ma3 kak ontuyeckas cucrema. Onrudeckue mpudopsI
Ipakxmuueckue pabomul
###Par###I3MepeHe  ONTUYECKON CHIIBI coOWparomiell JUH3BI, (OKYCHOTO
paccTostHus COOMpAIOIIe JTMH3HI (IT0 CBOMCTBY PaBEeHCTBA pa3MEpOB IPEAMETa U
M300paKeHHs, KOTJa MPEAMET PACIOJIOKEH B JBOMHOM (OKYyCe), TOKa3aTels
3.26 MPEJIOMJICHUS CTEKJIA.
###Par###IccnenoBanne CBOWMCTBA HM300pa)KEHUs, TMOITYYCHHOTO C TTOMOIIBIO
coOuparonield JIMH3bI; W3MEHEHHs (POKYCHOTO PACCTOSHUS JBYX CIOXEHHBIX
JIMH3; 3aBUCHUMOCTHU yrja MHpeJoMJICHUS CBETOBOrO Jiydya OT yIjia MaJeHus Ha
IpaHUIIE «BO3IYyX — CTEKIIO»
307 Quzuueckue saenenusi ¢ npupoode. 3armeHuss ConHua u JlyHbl, 1nBera Te,
' OTNITHYECKHUE sBJICHUS B aTMOoc(hepe (11BeT Heba, pedpakius, pamgyra, MUPax)
308 Texnuyeckue ycmpoticmeéa: OUYKH, TIEPUCKOI, QoToanmnapar, ONTHYECKUE
. CBETOBO/IBI
4 KBAHTOBEBGIE ABJIEHUA
4.1 PagnoaktuBHOCTh. AJb(a-, Oera-, raMmma-u3nyueHus. Peakuuu anbga-u Oera-




pacnana

4.2 OmnbiTel Pe3epdopna o paccesauto anba-yactuil. [LnanerapHas Moaennb aToma

4.3 CocrtaB aroMHOTrO0 sifgpa. M3oTormsl

4.4 [lepuon monypacnana aTOMHBIX SIAEP

4.5 SlnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsS0BOTO U MAaCCOBOTO YUCEN
Qusuueckue A61eHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIN (OH,

4.6 KOCMHUYECKHE JIyYd, pPaJMOAKTUBHOE W3JIy4EHUE NPUPOJHBIX MHHEPAJIOB,
JEHCTBHUE PAAUOAKTUBHBIX U31y4YEHUN HA OPraHU3M 4Y€I0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAIBHBIN JO3UMETpP, Kamepa

Bunbcona, sinepHas sHepreTrka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






