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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA HAa OCHOBE TMOJOXKEHHH M TpeOOBaHUU K pe3yjibTaTaM OCBOCHUS
OCHOBHOM o00Opa3oBaTeiabHON Mporpammel, npexacraBieHHbix B GI'OC 00O, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yaeoHoro npeamera «Duszukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYaroUuXcsi M OpPraHu3alyi0 H3y4eHUs
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
M3YUYEHHsS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUSl MPEIMETHOTO COJIEPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

®uzrka SABISIETCS CHUCTEMOOOPA3yIOIIMM JUIsl  €CTECTBEHHO-HAYYHBIX
y4€OHBIX IPEIMETOB, MOCKOJIBKY (PU3MYECKHUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SBIICHWM, H3y4YaeMbIX XHUMHEH, Ouoioruei, actpoHomued u QGU3NIECKON
reorpadgueii, BHOCUT BKJAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MM,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs HaydHOro MeToja
MO3HAHU, TO €CTh CII0CO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUECKOTo O0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yuyenue N7RIZIN’ Mpeanojaraet OBJIAJICHUE CJIeIYIOLIUMHU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OIIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICI0BAHNUS;

e HHTEPOPETUPOBATH  JAaHHbIE WU HUCIOJB30BaTh  HAy4YHbIC
JI0Ka3aTesIbCTBA JIJISl OJIYYE€HHS BBIBOJIOB.

Heau nzyyenuss Gusnuku:

e TmpuoOpeTeHne HHTEepeca W CTPEMJICHUS OOydYaloIMXCi K HAyYHOMY
W3YYEHHUIO TPUPOMAbI, PA3BUTHE HX HHTEIUJICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEJCTABJICHUI O HAYYHOM METO/Ie TO3HaHUS U (POpMUpPOBaHUE
MCCIIEIOBATENILCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;



dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pE3ysbTara HN3Y4YCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymyuiei
npodecCHOHaNBbHON ACATENBHOCTH, CBI3aHHON ¢ (DM3UKOMU, MOATOTOBKA K
JaabHeWIleMy 0Oy4YeHUIO B 3TOM HAMpPaBJICHUMU.

I[OCTI/I}KGHHG OTHX HCJ’IGI\;I IMporpaMmsnl 110 (1)I/IBI/IKC Ha YPOBHC OCHOBHOI'O
06HICI‘O O6p8,30BaHI/I5{ oOecrneunBaeTcs pPCIICHUEM CIICAYIOIIHUX 3aaa4.

NpUOOpETeHUE 3HAHUM O JUCKPETHOM CTPOEHHUM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, SJEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX
SBJICHUSX;

npUOOpEeTeHNE YMEHUN ONMUCHIBATH U OOBACHATH (DU3UYECKHUE SBICHUS C
UCIIOJIb30BaHUEM MOJTYUYECHHBIX 3HAHUN;

OCBOCHHE METOJOB PEIICHHS MPOCTEUINMX pPacyETHBIX 3aJad C
UCIIOJIb30BaHUEM bu3nYeCKuX MOJIeNeH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUN HAONIOAATH MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
nabopaTopHble paOOTBI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ UH(pOPMAIMEN (PU3NUECKOTO COAEpPKAHMS,
BKJIIOYAsi HTH(POPMALIUIO O COBPEMEHHBIX JTOCTHXKEHUSX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
C (u3ukoil, W COBPEMEHHBIMU TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha
JOCTUXKEHUSX (PU3UUECKON HAYKHU.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

TensioBble ABICHNS.

OCHOBHBIE TIOJIOXKECHUSI MOJIEKYJSIPHO--KHHETUYECKOH TEOPUU CTPOCHHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJl. ONBITHI, NOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mopnenn TBEPAOro, JKUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, KHIKOCTEH U
TBEPABIX TEJI HA OCHOBE TIOJIOKEHUW MOJEKYISPHO--KUHETUUECKOW TEOPHH.
CMaurBaHNe U KalWUIPHBIC sIBICHUS. TeIIoBoe paclIupeHue U CKaTue.

Temmneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi 3Heprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH:
TEIJIONPOBOAHOCTh, KOHBEKLMS, U3ITyUYEHHUE.

KonnuecTBo TemnoTel. YenbHas TEMIOEMKOCTh BelECTBa. TemIooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJenbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenue. YnenpHas Teriora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHHS OT aTMOC(HEpPHOro
JABJICHUS.

BrnaxHocTts BO3myXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotel TeroBbix apurareneit KIIJ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAHEHUS U MPEBPALLECHUS YJHEPTUH B TEIJIOBBIX IPOLECCAX.

Jemoncmpayuu.

1. HaGmroaenue 6poyHOBCKOTO JBUKEHHUS.

2. HaGmonenue nuddysun.

3. HaOmronenue siBineHu cMaudBaHUs U KaWUISIPHBIX SBJICHUH.

4. HaOmroneHue TeraoBOro pacuupeHus Tell.

5. M3MeHeHue naBleHusi raza Mnpu M3MEHEHUM OObEMa W HarpeBaHUU WM

OXJIQXKICHHUH.

6. [lpaBuiia u3MepeHUs TEMIIEPATYPHI.

7. Bunsl Tenmonepenayu.

8. OxJjaxaeHue Npu COBEPILICHUH PaOOTHI.

9. Harpeanue npu coBepiiieHur pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHbIX BEILIECTB.

11. HaGnroneHnue KurmeHus.



12. HabnrogeHue nmocTosHCTBa TEMIIEpaTyphl IPU TIJIABJICHUH.

13. Moaenn TeIIOBBIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1. OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OmpITHl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, KUIKOCTEH H

TBEPABIX TEIL.

4. OmnpenesneHue NaBIeHHs BO3AyxXa B OaJJTIOHE MINPUIIA.

OnbITel, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH [IaBJICHUS BO3yXa OT €ro
00BbEMa U HArPEeBAHUS WM OXJIAXKICHUS.

6. IIpoBepka rumnore3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUECKOU TPyOKE OT TEeMIEPATYPHI.
7. HaOmionenue wu3MeHEHUs BHYTPEHHEW OHEPruM Tejla B pe3ysibTare
TEeIIonepeayr U padoThl BHEITHUX CHJL.

8. HccnenoBaHue SIBJICHUS TEIUIOOOMEHA TPU CMEUIMBAHUU XOJOJAHOU U

ropsiYer BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO  BOJAOM  MpHU

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca uCnapeHusl.

12. OnpeiesieHue OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpenenieHue yaeabHON TEIUIOTHI UIABJICHUS JIbJA.

DJIeKTpU4YecKre U MATHUTHDIE SIBJICHUS.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUYEcKuX 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIaMH ).

Onektpuueckoe mnoie. Hanpspk€HHOCTH 3nekTpudeckoro mnossd. [lpuHumn
CYTIEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snektpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUUECKUANA 3aps.
Crpoenne aroma. IIpOBOOHHMKM W JUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIIEKTPUUYECKOrO TOKAa.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEeIIoBoeE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onekrpuyeckass uenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBeHHE MPOBOJHUKA. Y ACIbHOE COMPOTHUBJICHHME BeliecTBa. 3akoH OMma
o yyactka nend.  [locnemoBarenbHoe W mapajuieibHOE — COCIMHEHUE
ITPOBOJIHUKOB.



PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—Jlenna.
DneKTpUYecKre IeNu U MOTPEOUTENH ICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

IlocTtosnHple  MarHuThl. B3aumMojeilicTBHE  IOCTOSHHBIX  MarHUTOB.
MarautHoe 1mosie. MaruuTHoe moJje 3eMIM M e€ro 3HaueHHe JUIA JKHM3HU Ha 3eMIIe.
OmbiT  Opcrega. MarauTHoe 1oje  3JEKTpUYecKoro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TeXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOHUK C TOKOM.
DJIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMOJb30BaHUE JJICKTPOJBUTATEICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SIBneHre dIeKTpoMarHuTHON uHAyKIuu. [IpaBuio JleHna.
DnexTporeHeparop. CnocoObl  MOdy4YeHUs  DJIEKTPUYECKOM  SHEPIUH.
DIEKTPOCTAHIINY Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTHH.

Jlemoncmpayuu.

DJieKTpu3anus Ted.
JIBa posia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPKEHHBIX TEI.
Y CTpOMCTBO M AEHCTBUE IIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAst HHAYKIIUS.
3aKOH COXpAaHEHUSI JICKTPUUECKUX 3aPsJI0B.
[TpOBOTHUKH U JUAJIECKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUW 3JIEKTPUUYECKOTO TOJIA.
McTOYHMKH TTIOCTOSTHHOTO TOKA.
JIerCTBUSI 3JIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3mepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 21eKTpUuecKOro HanpsKeHUsT BOJIBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUH.
. BzaumoieiicTBrue NOCTOSSHHBIX MarHuTOB.
. MozennpoBaHre HEBO3MOXHOCTH PA3/ICICHUS MTOJOCOB MArHUTA.
. MoaenupoBaHue MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB.

W O N U AW RE
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. OneIT Dpcrena.

. MarauTHoe 1oJie ToKa. DJIEKTPOMAarHuT.

. JleicTBHE€ MarHUTHOTO IMOJISI HA POBOJHUK C TOKOM.

. DNEKTPOIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue sABiIEHUS 2IEKTPOMATHUTHONW UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HAmNpaBJ€HUS WHIYKIHUOHHOIO TOKAa OT YCIOBHMl €ro

N N N NN
A W N P O O

BO3HUKHOBCHUSI.
. DeKTporeHepaTop MOCTOSTHHOTO TOKA.

N
Ul



Jlabopamopuvie pabomul u onvimaol.

1.

o u k~ow

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OneiTel MO HAOMIONCHUIO DICKTPU3ANMH Tel WHAYKIMEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre neHWCTBUS DJIGKTPUYECKOIO IO HAa TPOBOJHUKU U
JTADJICKTPUKH.

COopka 1 mpoBepka paboThI IEKTPUIECKOMN IIENMU TTOCTOSHHOTO TOKA.
N3mepeHue U peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHUe HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHIJIBI TOKAa, HAYILETO 4Yepe3 pe3ucTop, OT
COTIPOTHURIJICHUS PE3UCTOPA U HAMPSDKEHUS HA PE3UCTOpE.

OnBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTUBJICHUS TPOBOJAHUKA OT €ro JUIMHBI, IUION[AAN MOMEPEUHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MPU MOCJIEN0BATEIHBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MapajuIeIbHOM COECIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AITEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MONIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTU CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaIpsDKCHHS Ha Hel.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB TPU  HUX
00bEIMHEHUU U Pa3JICTICHUH.

HccnenoBanne neMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKK C TOKOM M MarHuTa OT CHJIbI TOKAa W HamNpaBJEHUS TOKa B
KaTyIIKeE.

N3yueHnne necTBUsI MArHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOABUTATENS.

N3mepenue KIIJI anmekTpoaBUrareibHONM yCTaHOBKH.

OnbITEI IO HCCIICIOBAHUIO SIBICHUSI AJICKTPOMAarHUTHOW WHAYKIIWU:
UCCIICIOBAHUE W3MEHEHUM 3HAUYECHHS U HaINpaBJICHUs] WHIYKIIMOHHOTO
TOKA.



9 KIIACC

MexaHu4ecKkue siBJICHUA.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpPHOE NPSIMOJMHEHHOE
nBukeHrne. HepaBHoMepHOe npsMoianHenHoe aBmxeHue. CpeaHsass 1 MTHOBEHHas
CKOPOCTb Teja IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOoyckopeHHOe TmpsiMosiuHEHOe JBrkeHue. (CBoOoIHOE
najgenue. OnbIThl ['anumes.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u wactora oOpalleHus.
JIuneinHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

[Tepsbiii 3ak0H HptoTroHa. BTopoit 3akoH HetoTtoHa. Tperuit 3akoH HeroToHa.
[IpuHIMII CYTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBuxeHnue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecomocTh U nieperpysKu.

PaBHOBecue maTtepuanbHONl TOUYKU. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmnyinbca. UMmynbe cUiibl. 3aKOH COXpaHEHHUS
MMIIyJibCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa cuil TSDKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEpPruM U padoThl. [loTeHnanbHas 3Heprus Tela, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxKaTou npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HalnrogeHue MexaHMYeCKOro JBUKEHHUS Tela OTHOCHTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME NyTE€ WU TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

N3mepeHne cKOpoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHHUS.
HccnenoBanne Npu3HaKkOB PAaBHOYCKOPEHHOTO IBUKEHUS.
Hab6nronenue nBmkeHus Tea Mo OKPY>KHOCTH.

o vk~ w

Habmoienue MexaHn4ecKux sBJICHU, MPOUCXOIAUINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ pPaBHOMEPHOM H YCKOPEHHOM JBHKEHUU
OTHOCUTENBHO KaOMHETa (PU3MKH.

7. 3aBUCHUMOCTb YCKOPEHMsI T€la OT MAacChl Tejla M JSHCTBYIOIIEH Ha HETro
CHJIBI.



9.

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

Habnronenue paBeHCcTBa CHII IPU B3aUMOJIEHCTBHH TEJ.

M3meHenue Beca Tesa Mpyu yCKOPEHHOM JBHKECHUH.

[lepenaya umIryabca py B3aMMOJCHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe NMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUN.

CoxpaHeHue UMITyJIbca MPH a0CONIOTHO YIPYTrOM B3aUMOAEHCTBUM.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU IPU CBOOOHOM NaJCHUU.
CoxpaHeHHE MEXaHUYECKOM DHEPTUU TP ABUKCHUH TeJIA MO IEUCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pa3roHa W JAJBHEWUIIEro paBHOMEPHOIO
JIBIKEHUS [IAPUKA I TETIEHKKU.

Omnpenenenue cpeaHEed CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHKCHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MpPU PABHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOU IUTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka TruUIIOTE3bl: €CIM MpPHU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOW CKOPOCTH IIyTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHAE TPOMEKYTKH BPEMEHH OJJMHAKOBBI.

HccnenoBanve 3aBUCUMOCTH  CWJIBI TPEHHUS CKOJIBKEHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHUS.

Omnpenenenue kKodPpduireHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenve paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
110 TOPU30HTAIBHON MTOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TpU  THOABEME TIpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3ydeHne 3aKkoHa COXPaHECHUSI SHEPTUH.

MexaHn4yecKkue KoJe0aHus U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHU: IEPHO/I,
4acToTa, aMIUINTy1a. MareMaTu4ecKuil U NpyKUHHBIM MasTHUKU. [IpeBpamieHue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxaomue — konebanus.  BpiHyxnaeHHole — kojeOanus.  Pe3onanc.
Mexanuuyeckue BosiHBI. (CBoicTBa MeXaHMYECKUMX BOJH. IIpomonbHble U



nonepeyHbie BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUs.
MexaHuueckue BOJIHBI B TBEPJIOM TEJE, CEICMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa W BbIicOTa TOHA. OTpakeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1.

o vk W N

HaOmronenne kojie0aHWM Ted IOJ JEUCTBHEM CHIBI TSKECTH W CHIIBI
YIPYTOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaOGmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHca.

Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Hab6nronenune 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnvie pabomul u onvimaol.

1.

OnpeneneHue YacTOThl W TEpHoJa KoJieOaHWH MaTEMaTHYECKOTO
MasiTHUKA.

Onpenenenue 4acTOThl U MEpUOAa KOJICOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIeproAa KOJeOaHU! MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

HccnenoBanre 3aBUCUMOCTH TIEpHUOIa KOJICOAHUM TPYKUHHOTO MasITHUKA
OT MaccChl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIepHOoja KoJIeOaHHWM rpy3a, MOABEHIEHHOIO K
HUTHU, OT MACCHI Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  TEpHOJa  KoJieOaHUM
MPY>KMHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI.
N3mepenne yckopeHusi CBOOOIHOTO NaJCHHUS.

DJIEKTPOMATHUTHOE 110JI€¢ H JJIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMarHuTHhIX BOJH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOTHOBBIE CBOMCTBA

CBCTa.

Hemoncmpayuu.

1.
2.

CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH.
BosHoBEIE CBOMICTBA CBETA.

Jlabopamopuwie pabomul u onvimaol.

1.

N3y4yeHnne CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0O MOOHMIIEHOTO
TenedoHa.



KBaHnToBbIe fiBJICHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozens aroma. Mogens aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Asb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro sapa. HW3ortonsl. PaanoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenud siaep. Ucrounuku sHeprun ConHua U 3BE31.

SAnepnas sHepreruka. J[eWCTBUS paguOAKTUBHBIX W3JIYYEHUH HA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHUS U HOTJIOIIEHUS.

2. CnexTpsl pa3JIMyHbIX T'a30B.

3. Cnektp BoAopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus nsiydeHus: NpUPOJHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytu (1o ¢poTtorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000MIAOIIMI MOAYJIb TPEAHAZHAYEH IJI1 CUCTEMATHU3auU
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JACATEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i1 NOJATOTOBKU K
OCHOBHOMY TOCYJIapCTBEHHOMY »3K3aMeHy 1O (u3uke g o0ydarommxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yslbTaroB  0o0ydeHus, ¢opMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBACHATH (pu3myeckue
SBJICHUSI, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KAuECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMATBHO AEATENBHOCTHBIN XapakTep JAHHOTO pasjliesa peanu3yeTcs
3a CU€T TOro, 4To OOYyYaloOlUEeCs BBIMOJHAIOT 3aJaHusl, B KOTOPBIX UM
npearaeTcs:



HAa OCHOBE IIOJIyUEHHBIX 3HAHUW paCMoO3HABaTh M HAYYHO OOBACHATH
buznyeckue BJICHUS B OKPYKAIOLIEH MPUPOE U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIIEIOBAHUS (DU3UUECKUX SBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HamOOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3JIMYHBIX HUCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB
DHEPI'UHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

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

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
M OTUYECKUX IMpoOJeM, CBSI3aHHBIX C MPaKTUYECKUM IPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

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

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE 3CTETUUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MpaBWJI 0OE€30MaCHOrO TIOBEACHHS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTH€ B PEIICHUH MPAKTHUECKUX 3a/1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHY€CKOr0 BOCIIMTAHUSA

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBHUSAAM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIIIOJIHEHUU HCCIECIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 IMPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETCHUH HOBBIX (HUIUUYECKHUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JEWCTBUM C YYETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YICOHBIE ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI);

yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBS3M TMPU H3YyYCHUH (PUINYECKUX
SIBJICHUH U IMPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3a7auM (CpaBHEHHE HECKOJIbKMX BAapUaHTOB pEIIEHUs, BHIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI HKCIIEPUMEHT, HEOOJIBIIOE HCCIEAOBAHHE (PUIUYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEIOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGOPMAIIMKM WJIA JAHHBIX C y4ETOM TMPEIIOKEHHONU ydeOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHDOpMAIIMU W WUTIOCTPUPOBATH pEIIaeMble 3aJladyd  HECIOKHBIMHU
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOU TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1arokeIaTeIbHOCTH OOIICHUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKMBaTh Pa3IUYUe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATh PE3ybTAaThl BBINOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEUCTBUS
no €€ JOCTIKEHUIO: paclpeiesaiTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIPABICHUIO W KOOPAMHHMPYS CBOM JEUCTBUA C APYTMMH
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISIBJISITH NIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEJOBaHUSl C YYETOM HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IpeJiararh IUIaH €€ U3MEHEHUS;
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBIIMXCA CUTYyallMi, YCTAaHOBJIEHHBIX OILIHUOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;



npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpHU pEeIIeHUH (PU3NUECKHX 3a/1a4 WIn
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konIy o0yuenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIICHHBIA W HEHACHIIICHHBIA Iap, BIAKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOW JBUTaTEllb,
AIIEMEHTAPHBIN ANEKTPUUYECKUN 3apsAll, AIEKTPUUYECKOE IOJIE, IPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CXKaTHhe, Teronepeaaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIWsl, IUIaBJIEHHWEe, KpUCTAJUIM3alus (OTBEpEBaHUE), KHUIICHHE,
Terionepeaaya (TerI0NPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MAarHMTHOTO TOJISl HA IPOBOJIHHUK C TOKOM, 3JIEKTPOMAarHUTHAS] UHAYKIIUS)
[0 OINHUCAHUI0 HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalolleM MHpe, B TOM 4ucie (U3UYECKHE SIBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTbI B mpupojae, uzinydeHue CoiHLA, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuH, Jpedd MoroCcOoB, pOJdb MAarHUTHOTO MOJA JJIsl KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7aqy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUUECKUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3Ys
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPECHHSSI DHEPTHUs, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TeEIUIoTa
TUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, yJeidbHAs TEIJIoTa
CrOopaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
MalllUHbI, OTHOCUTEJbHAsI BIAXXHOCTb BO3/yXa, JJICKTPUUECKHUM 3apsi,
cuja TOKa, 3JIEKTPUYECKOE HANpPsKEHUE, COMPOTHUBJICHUE MPOBOJIHUKA,
yIeIbHOE  CONPOTUBIEHWE  BeElIecTBa, paboTa W MOIIHOCTh



NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO  TPAKTOBATH
(bu3nYECKUi CMBICI KCIOJIb3YEMbIX BEIUYHH, 0003HAUEHUS U €IUHUIIBI
bu3nYeCKuX BENUYMH, HAXOIUTH (OPMYIIbI, CBSI3BIBAIOLINE JIaHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE MOJIOKEHHUSI MOJEKYJISIPHO--KHHETUYECKOW TEOPUHU
CTPOEHHMSI BEILECTBA, MPUHLUII CYNEPHO3ULMH IMOJIeH (HAa Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa a1 yJacTka LEenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DJHEpPrUM, IIpU 3TOM J1aBaTh
CIIOBECHYIO (hOPMYJIHMPOBKY 3aKOHA M 3allMChIBaTh €r0 MaTeMaTHYEeCKOe
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
IaroB ¢ Omnopod Ha 1—2 W3y4EHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbE 3aJadyd B 2—3 JEHCTBHS, MCIOJbB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBHS 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBIATH HEIOCTATOK
JAHHBIX [UJIS  pPEIIeHHUs 3a7aud, BbIOMpaTh 3aKOHBI U (POPMYIIBI,
HEoOXOoJuMble il €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(GU3MYECKUX METOJOB, HCIOJb3ysl OMHCAHUE MCCIEHOBAaHUS, BBIIEIATH
MPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKA
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYECKUX CBOMCTB Tel (KanWJUIPHBIE SIBJICHUS, 3aBUCUMOCTh JaBICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusl TMPU U3ITYYEHUH OT I[BETa H3JIydaroile (morjolaromei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIOAA €€ TOBEPXHOCTH, JJIEKTpHU3alMs Tel M B3aUMOJEHCTBUE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,
BU3yallM3allMsl MAarHUTHBIX TOJIEH MOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHuTHOIO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJIEKTPOJABUTATENSl IOCTOSHHOTO TOKa): (OpPMYJIUPOBATH
poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000pyZ0BaHUs, OMUCHIBATH XO/1 OMbITAa U (HOPMYIUPOBATH BHIBO/IbI;



BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIbHOU
BJIQXKHOCTH BO3/lyXa, CHUJbl TOKa, HANPSDKEHUS C HCIOJIb30BaHHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (DM3UUECKUX BEIMYMH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
JIpyrol C HCHOJb30BAaHHMEM TMPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
COIMPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOU[AAN IONEPEYHOro
CEUEHUs U YAEIBHOTO CONPOTUBIICHUS BELIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIET0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha MPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIEI0OBATEIbBHOTO U  NApajuIeIbHOTO  COSAMHEHUN
IPOBOJHMKOB): ITUIAHUPOBATh HCCIIEOBAaHHE, COOUpPATh YCTAHOBKY U
BBITIOJHATh W3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TI'padUKOB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEOBaHMS;

IPOBOANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONPOTUBIEHUE MPOBOJAHHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEANOKEHHOU MHCTPYKIUH, U
BBIUUCIIATh 3HAUEHNUE BEINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETP, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETYHK JICKTPUUYECKON IHEPTHH, DIECKTPOOCBETHUTEIHHBIC
npUOOPBI, HArPEBATEIbHBIE IEKTPONPUOOPHI (MPUMEPHI), ANEKTPUUECKUE
IpEeIOXPaHUTEIH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIB3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
(bu3nUecKre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA WU W3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMaTUYHBIM pHUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOM, PEOCTaTr), COCTaBJIATh CXEMbI JJIEKTPUUYECKHX
Hernen ¢ nociaeAoBaTesIbHbIM U MapajuleIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUYECKUX LIETICH;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecriedeHusi 0€30MacHOCTH TpU oOpaIrieHn ¢ mpudopamMu u



TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIEeH Cpee;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3NUECKOTO COJICpPKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIIACIATH  HHGPOPMAILIMIO, KOTOpas
SIBIISIETCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
UCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4YHO--TIOMYJISIPHYIO
JUTEPATYpPy  (PU3NUECKOrO0 COJIEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypcebl cetu HTEpHET, BiaieTh NMpUEMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHHS,
0000mass wHOpPMAIUI0O U3 HECKOJIBKAX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHusi, B TOM 4YHuci€ MyOJMYHO TMPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEeI0BATENIbCKON AEATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (usukw,
COIPOBOXAATH BHICTYIUICHHE MTPE3CHTAIINEIH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUMA (PU3UIECKHIX
IPOLECCOB paclpeAesiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33Jla4aMM, CJIEIUTh 3a BBHINOJIHEHUEM IUIaHA JCHCTBUM U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAI B
JIESITEIbHOCTD TPYIIIBI, BEICTPAUBAaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTD pa3peniaTb KOH(DIUKTHI.

K xonIty 00yuenus B 9 kijiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAHUYECKOTO JBMXKEHUS, Aedopmarius
(ynpyrasi, miaacTHueckas), TPEHHUE, IEHTPOCTPEMHUTENIbHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
HIKaja 3J€KTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalIbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, 6eTa- U raMMa-u3IIydeHus,
W30TOIIBL, SIEPHAS] SJHEPIETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBHXKEHUE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBMXKEHHE MO OKPYKHOCTH, B3aUMOJICHCTBHE
TeJ, PEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, MPSIMOJIMHEMHOE paclpoCTpaHEHUE, OTPAKEHUE WU TPEIOMIICHHE



CBETa, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3I0KEHHE OEI0ro CBeTa B
CHEKTp M CJOKEHUE CHEKTPalIbHBIX LIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBJICHHUE;

pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpyXaromeM Mupe (B TOM uucie (QU3NUYECKHE SBICHUS B MPUPO/IE:
MIPUJIUBBI U OTJIMBBI, IBUKEHNE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBM)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[YyHAMH, 03XO, LBETa TE,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPA(PHOIETOBOTO W PEHTTEHOBCKOTO W3IIYyYCHHM, €CTECCTBCHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
NPUPOJIHBIX MHUHEpAJIOB, JIEMCTBUE PAAUOAKTUBHBIX W3JIyYEHUU Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TE€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢uznyeckue BENUYMHBI (CpeqHSss M MTHOBEHHas CKOPOCTh Tela Mpu
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Teja, HUMITYJIbC CHJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHUUAJIbHas SHEPrusi Tena,
MOJHATOrO HAJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS DHEPTUS CHKATOU
NPYXKUHBI, KUHETHYECKas SHEpPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEepPUOJl U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEIOMIICHUSI CPEebl), IPU ONMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMbIX BEJIUYMH,
0003HAaYEHUsI M EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbL,
CBSA3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH 'paprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOILECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWsl DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMUI OTHOCUTEIbHOCTH [ anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alMCBhIBAaTh €0 MaTEMaTUYECKOE BbIPAKEHHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATDH
NPUYUHHO--CIIEJICTBEHHBIE  CBSI3M, CTPOUTH OOBsACHEHHWE u3 2-3
JOTMYECKHX IIaroB ¢ ONOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiate pacy€THbE 3aJayd  (OMHUparoIIuecs Ha CcuctemMy u3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISABIATh HEIOCTAIOIINME WIM U30BITOUHBIE JaHHbIE, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJIsl PELIEHMS], IPOBOAUTH PACUEThl U
OLICHWBATh PEAIMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJIMYMHBI,

pacno3HaBaThb MpoOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOIIU
($u3NYECKUX METO/IOB, MCIIONb3Yys OMNHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEJCHUS  HMCCICJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOMIOIEHUH U OIBITOB;

OPOBOJAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3nyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsI HPHEPrUH, 3aBUCHUMOCTh TEpHOAa KoJeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3yUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JuH3e, HAOMIOJeHNE CIUIOIMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0OpyllOBaHUS, ONHUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOJIBI;

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUE U3MepseMOl BeIMYUHBI ((DOKYCHOE pPacCTOSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENBHOTO MPUOOpa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCTIONb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [IBIDKEHUM 0O€3 HadallbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs OT yria
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAaMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh peE3yNbTaThl MOJYyYEHHOW 3aBHCHUMOCTH



bu3MYeCKuX BETWYMH B BUAC TaONHIl U TPAPUKOB, N1€JIaTh BBIBOIBI 11O
pe3yJbTaTam HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIWYUH (CPEIHSSI
CKOpPOCTh M YCKOPCHHE Tella TIpU PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHUE CBOOOJHOTO TaJeHUs, KECTKOCTh TMPYKUHBI, KOIPPHUITUCHT
TPEHUSI CKOJBKEHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass CHJia COOMparomell JWH3bI, PaJAHOAKTUBHBIN  (oH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHHUS, CIEIys TPEII0KECHHON MHCTPYKIIMH, BBIYUCIATH
3HaYCHHUE BEJIMYUHBI U aHAJIU3UPOBATH MOTyUYECHHBIE PE3YNIbTaThl C YIYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
o0opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIE TPHU3HAKK M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKAas JIMH3a, IUTAHETApHAas MOJENTb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SI/Pa;

XapaKTepU30BaTh TNPUHIMIBI  JCHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TIOJOKEHUS, PACCTOSHUS M YCKOPEHHsS, paKeTa,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3NYECKUX SBICHUHW M  HEOOXoauMmble (u3nyeckue
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH W3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMbI JIJIs
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpArOLIEH JINH3E;
NPUBOAUTh  MpUMEphl  (HAXOauTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3I0pOBbS U COOJIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYIIECTBIISITh TOWCK HMHPOpPMAIMK  (PU3NYECKOTO COJCpKAHUS B
HNuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI MIOMCKOBBINA 3aMpOC, HAXOAUTH
NyTU ONpeesieHUs] JOCTOBEPHOCTH MOJYyYEHHON MH(POpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUU U IOTIOTHUTEIHHBIX UCTOUYHUKOB;



MCIIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JaUTepaTypy  (pHU3MYECKOro  CcOoAepXaHHs, CIPAaBOYHbIE MaTepHAbI,
pecypchl cety MHTEpHET, BlageTs NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3oBaHus HH(GOPMALMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEATEIIbHOCTH, TIpPU 3TOM TPaMOTHO  HCHOJb30BaTh  M3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

KoandecTBo yacoB
HaumeHoBaHue pa3jiesioB U TeM

Ne ni/m Konrpoubnbie IIpakTHyeckue
MPOrpaMMbl Bcero
padoTshI padoThI
11 CtpoeHue u cBOWCTBA BELIECTBA 7
1.2 TennoBbie porecchl 21 1 5
Hroro o pasneny 28
51 QHGKTpI/I“IeCKI/I? 3apsbl. 3apsHKEHHBIE Tea 7 1
U UX B3aHMOJICIICTBHE
2.2 [TocTOSIHHBIN NEKTPUUYECKUI TOK 20 1 7
2.3 MarHuTHBbIE SIBJICHUS 6 1 15
2.4 DNIeKTpOMarHuTHask UHIYKIUS
Hroro 1o pasneny 37
Pe3epBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



9 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3jiesioB U TeM

Ne n/mm
MPOrpaMMbl Bcero

Pa3zgen 1. Mexauunueckue siBJICHUA

MexaHuueckoe ABMKEHHUE U CII0COOBI €ro

1.1 10
OTIHCAHHUSI

1.2 B3aumoneiictBue Ten 20

1.3 3aKOHBI COXPAHEHUS 10

Hroro o pasneny 40

Pa3zgen 2. Mexanun4deckue KOJIe0aHUA U BOJHBI

2.1 Mexanunueckue KoneOaHus
2.2 MexaHnueckue BOJIHBL. 3BYK
Wroro no pazneny 15

Pasznen 3. BJIeKTPOMaFHI/ITHOC IMOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

DIIeKTPOMarHuTHOE MOJIE U

3.1 16
AJIIEKTPOMATHUTHBIE BOJIHBI
Hroro 1o pasneny 16
Pa3nen 4. CBeToBbIe SIBJICHUSA
4.1 Paznoxenune 6eoro cBera B CIIEKTP 3
Hroro no pazneny 3

Pa3gen 5. KBanToOBLIE SIBJIEHUSA

Konrpoubnbie IIpakTHyeckue

padoTshI padoThI
1
1 2
1
1
1
2




5.1 Hcnyckanue U MOIJIOLICHUE CBETa aTOMOM
5.2 CtpoeHune aTOMHOTO spa

5.3 SnepHble peakuu

Uroro no pazgeny

Pa3nea 6. [loBTOpuTEe1bHO-0000 1AM MOYJIb
[ToBTOpenue n 0600IIEHNE COEPIKAHUS

6.1
Kypca pusuku 3a 7-9 xinacc

Hroro no pasaceiny

OBIIEE KOJIMYECTBO YACOB 110 [IPOTPAMME

17

14

14
102

27




HOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

Ne i/

10

11

Tema ypoka

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOW TEOpUHU U UX OINbITHBIE
MIO/ITBEPKICHUS

Macca u pazMep aTOMOB U MOJIEKYJT
Moaenu TBEPAOTO, KUAKOTO U
ra3000pa3HOro COCTOSIHUI BellecTBa
OObscHEHNE CBOMCTB TBEPAOIO, )KUJIKOTO U
ra3o00pa3HOro COCTOSHUH BEIEeCTBA Ha
OCHOBE ITOJIOKEHUH MOJIEKYJISIPHO-
KMHETUYECKOUW TeOpun

Kpucrannuueckue u amop¢Hble Tena
CMaunBaHue U KaWUISIPHOCTD.
IToBEepXHOCTHOE HATSIKEHUE

TennoBoe pacmnpeHue u cxaTue
Temnepatypa. CBs3b TEMIIEPATYPBI CO
CKOPOCTBIO TETJIOBOT'O IBUKEHUS YACTHL]
Buytpennss sneprusi. CnocoObl U3MEHEHUs
BHYTPEHHEHN 3HEPTUH

Bunel rerionepenaun

VYpoxk-koHpepenuus "[Ipakruyeckoe
HCII0JIb30BaHUE TEIJIOBBIX CBOWCTB BELIECTB
Y MaTepUasoB B IIEJX SHEprocOepexenus"

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHus



12

13

14

15

16

17

18

19

20

21

22

KonndecTBo TemIoThL. Y aelbHas
TCIIIIOCMKOCTD

YpaBHEHHE TEIJIOBOTO OanaHca.
Teruioo0MeH U TEIUIOBOE paBHOBECHE

JlaGopaTopHas pabora "VccienoBanue
SIBJIGHUS TETUIO0OMEHA MPU CMEIIMBAHUN
XOJIOJTHOM Y Tropsiueit BoAbI"

Pacuer xonuuecTBa TCIIIIOTHI,
H606XOI[I/IMOI‘O A Harpe€BaHus TCJia U
BBIACIIACMOI'O UM IIPU OXJIAXKACHUU

JIaboparopHas pabora "Onpenernenue
paTopHasi p P
YACJIBHOU TEIJIOEMKOCTH BerecTBa"

DHeprust TOIUIMBA. Y IebHAS TEILIOTa
CTOpaHHUsI

IInaBnenue u OTBCPJACBAHUC
KpUCTAJNIMYCCKUX TCII. Y aenpHas TemioTa
IIJIaBJICHUA

JlabopaTopHas pabota "OnpeaeneHue
paTopHasd p P
yACIBbHOU TEIJIOTHI TIJIaBJICHUS Jibaa"

[TapooGpa3oBanue U KOHIEHCAIIUS.
Ucnapenue

Kunenue. Y nenpHas Temnora
napooOpa3oBaHUs ¥ KOHJCHCAIIUH.
3aBUCUMOCTh TEeMIEPATyphl KUTICHUS OT
aTMOC(EepHOTO TaBJICHHS

BrnaxnocTs Bo3ayxa. JlaboparopHas pabota
"OnpeneneHne OTHOCUTENBHOM BIa>KHOCTH
BO3IyXa"



23

24

25

26

27

28

29

30

31

32

33

34

Pemrenne 3anau Ha onpeneneHue BIaKHOCTH
BO3J1yXa

[TpuHIHITB pabOTHI TEIJIOBBIX BUTATEICH.
[TapoBas TypOuHa. [IBurareins BHyTPECHHETO
CrOpaHus

KIIJI TenmoBoro aurarens. TemnaoBeie
JBUTATENIH | 3aIUTa OKPY>KAIOIICH CpeIbI

3aKoH COXpaHCHHA U IIPCBpPALLICHUSA SHCPIrUn
B TCIIOBLIX ITpOoLECCax

[ToaroroBka Kk KOHTPOJIBHOU paboTeE 1O TEME
"TemnoBele aBieuus. M3smenenne
arperaTHbBIX COCTOSIHUH BeriecTa"

KontponbHas padota nmo teme "TermmoBbie
siBIeHUs. MI3MeHeHne arperaTHpIx
COCTOsIHUI BemecTBa"

Onekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsAI0B
VYpok-uccnenoBanue "IneKTpU3aIUs TENT
MHIYKIMEW U IPU CONMPUKOCHOBEHUN"
B3aumMogeiicTBre 3apssKeHHBIX TEIl. 3aKOH
Kynona

OnexTpuueckoe noie. HanpskeHHOCTD
anekTpudeckoro nois. [punnun
CYTNEPIIO3UIINH SJIEKTPUUECKHUX MOJIEH
Hocurenu snexTpuyeckux 3apsiioB.
DOneMeHTapHbIi 3apsa. CTpoeHue aroma
[TpoBOTHHKYN U AWDIIEKTPUKHU. 3aKOH
COXpaHEHUs IEKTPUIECKOTO 3apsiaa



35

36

37

38

39

40

41

42

43

44

45

46

Pemrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB
JIIEKTPUYECKUX 3apsAL0B

DNEeKTPUUECKUN TOK, YCIIOBUS €r0
cyuiectBoBaHus. MIcToOuHNKH
ANEKTPUYECKOTO TOKA

JleficTBUA AIIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "Jleiictue
AJIEKTPUYCCKOTO T0JISI Ha TPOBOTHUKHU U
JADTICKTPUKH"

DNEeKTPUYECKUM TOK B METaJlJIaxX,
KUJIKOCTSX U ra3ax

9HeKTpI/IquKaﬂ LIEIb ¥ €€ COCTaBHBIC YaCTU

Cuna toka. JlabopaTopHas pabora
"N3mepeHue 1 peryiupoBaHue CUJIbl TOKa"

DneKTpuUecKoe HanpspkeHue. BonbTMerp.
JlabopaTtopHas pabota "H3mepenne u
peryaupoBaHue HanpsoKeHUs "

COHpOTI/IBHeHI/Ie IMPpOBOAHUKA. YaenpHOE
COIIPOTUBJICHHUEC BCIICCTBA

JlabopaTopHas pabota "3aBUCUMOCTh
AIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJHHKA OT €T0 JJIUHBI, TIOIIA TN
MONEPEYHOr0 CeYeHusl U MaTepuana"
3aBHUCHMOCTD CHJIBI TOKA OT HAPSKCHHS.
3akon OMa 1S ydacTKa 1enu
JlaboparopHas pabdota "HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3
PE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOPA U

0.5

0.5



47

48

49

50

51

52

53

54

55

56

HaIpsDKEHUs Ha pe3ucrope”

HOCHGHOB&TGJ’IBHOC " mmapajijiCJIbHOC
COCAUHCHU ITPOBOAHUKOB

JlabopaTopHas padora "l[IpoBepka mpaBuiia
CJIOKEHHUSI HAIIPSHKEHUI TTPU
MOCJIEI0BATEIHLHOM COETUHEHUH JIBYX
pe3uctopon”

Jlaboparopnas padota "lIpoBepka nmpaBuia
JUIS CHJTBI TOKA TPU MapajuieIbHOM
COCAMHEHHUH PEe3UCTOPORB"

Pemenue 3anay Ha npumeHeHue 3akoHa OMa
JUTSL pa3JIMYHOTO COCTMHEHUS TTPOBOTHUKOB

PaGoTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon Jlxoynsa-Jlenna

JIaGoparopHas pabota "Onpeznenenue
paboThI U MOLTHOCTH JMEKTPHUUECKOTO TOKa"

DnexTpuuecKre Henu U NoTpeOuTenn
aNeKTpuyecKkoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"DnexTpudeckue 3apsaabl. 3apsIKCHHBIEC Tella
" UX B3auMoeHcTBU. [locTOSHHBIN
BJIEKTPUYECKUAN TOK"

KonTponpHas pabota mo teme
"DeKTpuUecKue 3apsabl. 3apsyKEHHbBIE TENa
" X B3auMoelcTBU. [locTOSHHBIN
AJIEKTPUYECKUN TOK"

ITocTossHHBIC MATHUTHI, UX B3aMMOJCHCTBHUC



S7

58

59

60

61

62

63

64

65

66

67

VYpok-uccnenosanue "M3yduenue nonei
HOCTOSIHHBIX MAarHuToB"

MaruautHoe 1ojie. MarHuTHOE T10J1€ 3eMITH U
€ro 3HadeHue g )KAU3HU Ha 3eMIe

OnbIT OpcTeaa. MarautHoe nose
AIEKTPUIECKOTO TOKa MarHuTHOE 1oJie
KaTYIIKA C TOKOM

[IpuMeHeHue 31eKTPOMarHuTOB B TEXHUKE.
JlaboparopHas padota "M3ydenue aericTBus
MAarHUTHOTO IOJI Ha MPOBOJIHUK C TOKOM"

DNeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.
Hcnonp3oBanue anekTpoBUraTeneii B
TEXHUYECKUX YCTPOUCTBAX U Ha
Tpancmopre. JlabopaTopHas padora
"KoHcTpyupoBaHue U U3y4eHue paboTsl
JNEKTpOABUraTENs"

OnpiTel Dapanes. 3aKOH AIEKTPOMarHUTHOM
nHaykiuu. [Ipasuno Jlenna
Onektporereparop. CrocoOsl MoTydeHus
AIEKTPUUYECKOI PHEPTUU. DJIECKTPOCTAHITUN
Ha BO300OHOBJISIEMBIX HCTOYHUKAX YHEPTUN

[ToaroroBka Kk KOHTPOJIBHOU paboTeE MO TeMe
"DJIeKTpUUECKUE U MAaTHUTHBIE SIBIICHUS"

Kontponbras pabota mo teme
"DJIeKTpUUECKUE U MAaTHUTHBIC SIBIICHUS"

Peseprubrit ypok. Pabora ¢ Tekcramu mo
teme "TeroBsie siBiieHUS"

PesepBHbIit ypok. Pabora ¢ Tekctamu 1o

0.5



teme "I1oCcTOsHHBIN 31eKTpUYeCKuil TOK"

68 PeseprHbIit ypok. Pabora ¢ TekcTamu mo

teme "MaruutHsie sBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 145



9 KJIACC

Ne
n/n

10

11

12

Tema ypoka

Mexanunueckoe JBrKeHue. MarepruaibHas
TOYKa

Cucrema orcdyera. OTHOCHTEIIFHOCTD
MCXaHHNYCCKOI'O ABUXKCHU A

PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE
I'padux paBHOMEPHOT'O IBUKEHUS
[IpssMonMHENHOE PaBHOYCKOPEHHOE
JBUKECHHE. Y CKOPEHHE

CkopocTh IpSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBIKEeHHS. ['paduk
CKOpPOCTH

[lepemelienue npu paBHOYCKOPEHHOM
JBUKEHUH

VYpaBHEHHE PaBHOYCKOPEHHOTO JIBUKEHUS
JlabopaTtopHas pabota "OnpeneneHue
YCKOpEHUS TeJla IPU PaBHOYCKOPEHHOM
NBIDKECHUH 110 HAKJIOHHOU IIOCKOCTH"
Kpuonuneiinoe neuxkenue. [IBuxeHue mo
OKPY>KHOCTH C ITIOCTOSIHHOM CKOPOCTBIO
IIepBbiit 3akoH HproToHa. BexTop cuiib
Bropoii 3akon HeroToHa.
PaBHOelicTBYIOIIAs cHUJla

KoanuecTBo 4acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust



13

14

15
16

17

18
19

20

21

22

23

24

25

26

27

Tpertnii 3akon HeroTona. Cynepno3unust Cuit

Pemenue 3aga4 Ha TPUMEHEHUE 3aKOHOB
Hrrotona

Cuna ynpyroctu. 3akoH ['yka
Pemenue 3anay no teme «Cuina ynpyroctu»

JlabopaTtopHas pabora «OnpeneneHue
KECTKOCTHU MPYKUHBI»

Cuna tpenus

Pewenue 3anau no reme «Cuiia TpeHUS»
JlaboparopHas pabora "Onpenernenue
Kod(duLeHTa TPEHUS CKOIbXKEHUS "
Pemenue 3anay no teme "3akonbl HproTOHA.
Cuna ynpyroctu. Cuia TpeHus"

Cuna Ts5KecTH ¥ 3aKOH BCEMUPHOTO
TATOTEHMs. Y CKOPEHHE CBOOOHOIO MaICHUS
Ypok-koupepenius "JIBuKeHUE TEJI BOKPYT
rpaBuTanmoHHoro neHrpa (ConHeunas
cucrema). ['anaktuku"

Pemenue 3anay no teme "Cuna TSKeCTH U
3aKOH BCEMUPHOIO TArOTeHUs"

IlepBas kocMHueCKasi CKOPOCTb.
HesecomocTs 1 neperpysku

PaBHOBeCHE MaTEepHAIBHOW TOUKHU.
AbGcomoTHo TBEpOe Teno. PaBHoBecue
TBEPIOTO TEJNA € 3aKPEIUVIEHHONW OCBIO
BpalIeHUs

MowmeHnT cuibl. LleHTp TsokecTn



28

29

30

31

32

33

34

35

36

37

38

39
40

Pemenue 3agau mo Teme "MOMEHT CHIIBL.
LenTp TsxecTn"

[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME
"MexaHH4YeCKOe IBHKEHHE.
BzanmoneiicrtBue ten"

Kontposbhas pabota mo teme
"MexaHn4YeCcKoe IBUKEHUE.
Bsaumoneiictsue Ten"

Nmnynec Tena. Umnynsc cuiiel. 3aKoH
COXPAHEHHUS UMITyJIbCa. YIIPYroe nu
HEYINPYyroe B3auMOJIeHCTBHE

Pemenue 3ana4 no teme "3aKOH COXpaHEHHUS
uMmIyibca'"

VYpok-koHpepeHuus "PeakTuBHOE IBHKEHUE
B IIPUPOJIE€ U TEXHUKE"

Mexanunueckasi paboTa U MOIIHOCTb

PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U
CHJIBI TPEHUS

JIaGopartopHas pabota «Omnpenenenue
paboThI CUIIBI TPEHUS TPU PAaBHOMEPHOM
JBUKEHHUH TeJa MO0 TOPU30HTAIBHON
MTOBEPXHOCTH»

CBs3b sHepruu u paboTsl. [loTeHnnanpHas
JHEprus

Kunernueckas sneprus. Teopema o
KMHETUYECKOW SHEPTUU

3aKkoH COXPAaHCHUA DHCPIUHU B MEXAaHHUKE

JIaGoparopHas pabota «/3yueHue 3akoHa



41

42

43

44

45

46

47

48

49

50

51

52

53

COXPAHEHHUS SHEPTUN»
KonebartenbHoe ABMKEHUE U €T0
XapaKTePUCTUKU

3aryxaromue konedanus. BeiHyx1eHHBIE
koseOanus. Pezonanc

MareMaTnyecKkuil U Npy>KUHHBIM MAsITHUKH
VYpok-uccnenoBanue «3aBUCUMOCTh IIEPHOJIA
KoJe0aHuil OT )KECTKOCTHU MPYKUHBI U MACCHI
rpy3a»

[IpeBpatieHre sHEPrun IpU MEXaHUUECKUX
KoJe0aHusIX

JlaboparopHas pabota «OnpeneneHue
4acTOTHI U NIepro/ia KoieOaHui Npy>KUHHOTO

MasiTHHKa»

JlabopaTtopHas padota «IIpoBepka
HE3aBUCHMOCTH TIepro/ia KojiebaHuii rpysa,
IMOABEIIEHHOI'0 K HUTH, OT MaccChl rpy3a»

Mexaunueckue BoaHEL. CBOWMCTBA
MeXaHU4eCcKHuX BOJIH. [IponosibHbIE
MOTEPEYHBIE BOJTHBI

Ypok-koHpepeHus "MexaHn4ecKue BOTHBI
B TBEpOM Tene. CelicMuueckue BOIHbI"

3ByK. PacripocTpaneHnne u oTpakeHHe 3ByKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

Ypok-koupepeHnius "YIbpTpa3zByK U
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nH(Pa3BYK B IPUPOAE U TEXHHUKE"

[TonroroBka K KOHTPOJIBLHOW PabOTE MO TeMe
"3akoHbI coxpaHeHusl. MexaHnuueckue
KoJieOaHusl U BOJIHBI"

KontposbHas padota mo Teme "3aKOHbI
coxpaHeHus. Mexanndeckue Kojiebanus u
BOJIHBI"

MarunuTtHoe 1oJe
Hanpasnenve nuHUI MarHUTHOTO TOJISt

O6Hapy)KeHI/IC MAar"HuTHOI'O I10JIA II0 €10
HeﬁCTBHIO Ha SHCKTpI/I‘ICCKI/Iﬁ TOK

Nuaykuysa MarHuTHOTO 1moJist. MarHUTHBIN
IIOTOK

SABnenne OMU
Nzyuenue sBnenuss SMU

HanpasiieHne MHAYKIIMOHHOIO TOKa.
[IpaBuio Jlenna

SIBnenue CaMOMHAYKIINU

[Tonmy4yenne u nepenayda dIEKTPUIECKOTO
Toka. Tpanchopmatop

3HeKTpOMaFHI/ITHOe TI0JIC.
3HeKTpOMaFHI/ITHBIC BOJIHBI

KonebaTtenbHbIil KOHTYD
[TpuHIUTIBI PaAMOCBS3U TEJICBUICHHS
DeKTpoMarHuTHas IpupoJia CBeTa

Paznoxxenue 6enoro csera B ciekTp. OMbITHI

Hprotona. CnoxkeHue CreKTpabHbIX IIBETOB.
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Jucnepcus ceera

JlaGopaTopHas padota "OTBITHI 11O
pas3oKeHuIo O6eJI0ro CBeTa B CIEKTP U
BOCTIPHSATHIO LIBETA MIPEIMETOB IPU MX
HaOJII0ICHNH uepe3 BETOBbIe (GUIbTPHI"

VYpoxk-npaktukym "BosiHOBBIE CBOMCTBA
CBeTa: Iucrepcus, uHTepdepeHus u
mudpakius"”

OmnsiTel Pe3epdopaa u rmianerapHas Moeb
aToMa

[Tocrynatel bopa. Moaens atroma bopa

Hcnyckanue U MOTJoeHHe CBETa aTOMOM.
KBantsl. JIuHeivarbie CIEKTPhI

Ypok-nipaktukyMm "HabnrogeHue criekTpoB
UCITyCKaHUs"

PagnoakTHBHOCTE U €€ BUJILI

CrpoeHne aToMHOTrO0 sinpa. HyknonHas
MOJIETb

PannoaktuBHbIe peBpamieHus. M3zoronst

Pemenue 3ana4 no teme: "PaanoakTuBHbIE
IpeBpatieHus"

Ilepuon monypacnana

VYpok-koHpepenuus "PagroakTuBHbIE
W3JIy4€HUS B IPUPOJIE, MEAUIIMHE, TEXHUKE"

HllepHLIC pCaKkIuu. 3aKOHBI COXpPAaHCHUA
3apsAA0BOT0 U MaCCOBOT'O YUCCII

DHeprus CBsI3U aTOMHBIX s7iep. CBsA3b MaCChI
U DHEPrUU
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Pemenue 3ampau no reme "SnepHeie
peakuuu"

Peakuuu cunTe3a u neneHus saep.
Ncrounuku sHeprun CoaHua u 3BE37
Ypok-koHdepenus "SnepHas sHEpreTUKA.
JlelicTBUA paliOaKTUBHBIX M3JTYYECHUM Ha
JKHBBIE OpraHu3MbI"

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEMe
"DJIeKTPOMarHuTHOE MOJIE.
DneKTpoMarHuTHbIe BOJIHbL. KBaHTOBBIE
SIBJICHUS "

KonTponbnas pabora no teme
"DJIeKTPOMarHuTHOE MOJIE.
DneKTpoMarHuTHele BOJIHbI. KBaHTOBBIE
SIBJICHUS "

IToBTrOopenue, o6o0mmenue. Pemenue

pacUeTHBIX U KAYeCTBEHHBIX 33]1a4 110 TeMe
"Mexannyeckoe IBrxenue"

[ToBTOpenue, o600meHue. Pemenue
pacyeTHBIX M KaUECTBEHHBIX 33/1a4 110 TEMe
"T'unpocraTuka”

[ToBTOpenue, o6o6menue. Jlaboparopusie
pabotsl o Kypcy "B3aumoneiicteue Ten"

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX U KaYECTBEHHBIX 33]1a4 110 TEME
"TeruioBble mpoueccol”

[ToBTOpenue, 06061eHue. Pemenue

pacUeTHBIX U KaY€CTBEHHBIX 33]1a4 110 TeMe
"TemnnoBsie nporecch”
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

[ToBTOopenue, o6o0menue. Pemenue
pacyeTHBIX M KaUYE€CTBEHHBIX 3a7a4 110 TEME
"KIIJI TeroBbIX aBUrareiaci”

[ToBTropenue, o6o0menue. Pemenue
PACUYCTHBIX U KAYCCTBCHHBIX 3a1a4 110 TECMC
"KILJ] anexkrpoycTaHoOBOK"

[ToBTOpenue, o600menue. JlaboparopHsie
paboTs 1o Kypcy "CBeToBbIC SIBICHUS"

[ToBTOpenue, o600meHne. Pabora ¢
TEKCTaMH 110 TeMe "3aKOHbI COXpPaHEHUS B
MmexaHuke"

[ToBTOpenue, 06o61meHue. Padora ¢
TEKCTaMH 110 TeMe "3aKOHbI COXpaHEHUS B
MexaHuke"

[ToBTOpenue, o6o6menue. Padora ¢
Tekctami 1o TeMe "Koebanus u BOaHbI"
IToBTropenue, o6o0mmenue. Pabora ¢
TekcTaMHu 1o TeMe "CBeTOBBIE SIBICHUA"
[ToBTOpenue, o6o6menue. Padora ¢
TekcTaMHu 110 TeMe "CBeToBBIE SIBICHUA"
[ToBTOpenue, 06o6menue. Padora ¢
TekcTamu 1o Teme "KBaHToBas U siaepHas
¢buzuka"
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