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QenepanbHas paboyas mnOporpaMma mno ydyeOHomy mnpenmery «Dusukan
(yrnyOnénubiii ypoBeHb) (mpeameTHas 00y1acTh «ECTECTBEHHO-HAy4HBIE MPEAMETHI»)
(laree COOTBETCTBEHHO — MporpamMma 1o Qusuke, Gu3nka) BKJIIOYAET MOSACHUTEIbHYIO
3aIlUCKY, COJEpXaHHe OOy4yeHUs, IUIAHUPYEMbIE pPe3yJIbTaThl OCBOEHMSI IPOTrpamMMbl
1o (usuKe, TeMaTUYECKOE MIIAHUPOBAHHUE.

HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o ¢u3uke Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHMs COCTaBJICHA
Ha OCHOBE IMMOJIOKEHUI U TpeOOBaHUH K pe3yJibTaTaM OCBOEHHUS Ha YII1yOJEHHOM YpOBHE
OCHOBHOM 00pa3zoBaTebHON Mmporpammel, mnpeactaBieHHbIX B PT'OC OO0, a takxke
c yu€toM QenepanbHOi paboueit mporpaMmbl Bociutanus 1 KoHienuu npenojaBaHus
yaebHoro npeamera «Duzukay.

Conmepxanue TmporpaMmbl MO (M3MKE HANpPaBICHO Ha  YIOBJIECTBOPEHHE
MOBBIIIEHHBIX 3aIIPOCOB O0YUAIOMIUXCS, CTPEMSIIUXCS K 0ojiee TITyOOKOMY OCBOEHHIO
bu3nueckux 3HaHWA, W Ha (HOPMHPOBAHUE E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH
oOydaromuxcsi. B mporpamme mno (u3uke y4UTHIBAIOTCS BO3MOXKHOCTH Yy4€OHOTO
npeamera B peanm3anuu TpedboBanuit ®I'OC OOO K MmIaHUPyEeMbIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3yjibTaTaM OOy4YeHHUs, a TakKe MEXIPEIMETHbIC CBS3U
€CTECTBEHHO-HAayYHbIX Yy4YEOHBIX TIPEIMETOB Ha YpPOBHE OCHOBHOTO  OOLIETro
oOpa3oBaHus.

[Iporpamma mo (u3uKe ycTaHABIMBAET pacHpelesieHne Y4eOHOro marepuala
no rojgaMm oOydeHus (MO KJaccaM), MOpejaracT MPUMEPHYIO IOCIEeI0BaTEIbHOCTD
W3y4EHUsI TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOIO COACP)KAHUS U YUETE
BO3PACTHBIX OCOOCHHOCTEH 00y4YaromuXCsl.

[Iporpamma mo Qusuke paspaboTaHa ¢ METBI0 OKa3aHUS METOJUYECKON MOMOIIN
YUUTEIIO B CO3JJaHUH paboueil MporpaMMbl 10 y4eOHOMY MPEIMETY.

dusnka SBISETCS CHUCTEMOOOPA3YIONINM JIJIi €CTECTBEHHO-HAYYHBIX YUE€OHBIX
MPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB M SIBJICHU,
HM3y4yaeMbIX XHUMHUEH, OuoJIorued, acTpoHOMHEH W (u3MYecKo reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyYHYIO KapTUHY MHpa, NPEIOCTABIISIET HaubOojee sCHbIC
o0pa3ipl MPUMEHEHUS] HAaydHOro METoAa IO3HaHUs, TO €CTh Croco0a MOIyYeHUs
JIOCTOBEPHBIX 3HAHUM O MUDE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUsl COCTOUT B (POPMUPOBAHUH ECTECTBEHHO-HAYYHON IPaMOTHOCTH U HHTEpeca
K HayKe y 00 y4aroImxcs.

N3ydyenue ¢usnku Ha yriiyOJIEHHOM ypOBHE MpEIojiaraeT yYBEPEHHOE BIIaJICHHE
CIICYIOIIMMHU  KOMIIETEHTHOCTSIMH,  XapaKTEePU3YIOIIUMH  €CTeCTBEHHO-HAYUHYIO
IPaMOTHOCTb:

HAay4YHO OOBSICHATH SIBJICHUS,;

OLICHMBATh U TOHUMAaTh OCOOCHHOCTH HAYYHOT O UCCIIEIOBAHUS;



denepanbHas pabouas nporpamma | dusuka. 7-9 kinaccel (yriyOIEHHBIH YPOBEHb)

WHTEPHPETUPOBaTh JaHHBIE M  HWCHOJIb30BaTh HAy4HbIE JI0KA3aTeJIbCTBA
JUTSl TIOJTYYEHUS BBIBOJIOB.

Lenu n3yyenus: Gpu3nKu Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHuUs ONPEIECIIECHBI
B Konuenmuum npenonaBanus ydeOHoro mnpeamera «®dusmka» B 00pa3oBaTesbHBIX
Opra’u3aLusax Poccuiickoii denepauuu, pean3yomuX OCHOBHBIE
obmieoOpa3zoBaTelibHble  MpOrpamMMbl,  yTBepKIAEHHOW  pemeHueM  Komerun
MunuctepctBa npocenieHus: Poccuiickoit @eneparuu (mpotokost ot 3 aexadps 2019 r.
Ne T1IK-4BH).

Henu n3zydenust pu3nKu Ha YriiyOJIEHHOM ypOBHE:

pa3BUTHE UHTEPECA U CTPEMIICHHS 00 yUYaIOIIUXCS K HAYYHOMY U3YYEHUIO IPUPOIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUNH O HAYYHOM METOJe TO3HaHHA U (OpPMUPOBAHHE
MCCIIEI0BATENBCKOIO OTHOLLEHUS K OKPY>KAIOIIUM SIBJIEHUSIM;

(GopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ylbTara HW3Y4YeHHUS OCHOB
CTPOEHUSI MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

(GopMuUpOoBaHUE YMEHUN NPUMEHATh (U3NYECKUE 3HAHUS U HayyHbIE
JI0Ka3aTeJIbCTBA JJIs1 OOBSICHEHHS OKPYIKAOLUX SBJICHUH;

(opMUpOBaHUE TPEACTABICHUH O poiud (QUMKKA Uil  Pa3BUTUA  JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cepax Oyaymend MmpopeccCuoHaIbHON
NeSATEeNbHOCTH, CBA3aHHON ¢ (DU3MKOM, MOJTOTOBKA K JalIbHEWIIeMY OOYYEHHIO B 3TOM
HaIlPaBJICHNH;

¢dbopMupoBaHUE TOTOBHOCTHU K JajbHEHIIEMY U3Y4CHHUIO (DM3UKU Ha YrIIyOJIEHHOM
YPOBHE B paMKaX COOTBETCTBYIOIIUX Mpoduiiei 00ydeHrs Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBaHUsI.

JlocTikeHue 3THX 1ieJiel mporpaMmbl 1o (U3HKE Ha YpPOBHE OCHOBHOT'O OOIIETO
o0Opa3oBaHusl 00eCIIEUNBAETCS PELLICHUEM CIIEAYIOIINX 3a/1a4:

OpuoOpETeHHEe 3HAHUNH O JHUCKPETHOM CTPOEHMM BEILIECTBA, MEXAHUYECKHX,
TEIUIOBBIX, JIEKTPOMATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpeTeHNEe YMEHUN aHAIM3UPOBATh M OOBICHATH (U3WYECKUE SIBICHHUS
Ha OCHOBE M3YYEHHBIX (PU3MUECKHUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PELICHHUS PACUETHBIX M KAueCTBEHHBIX 3a/ay, TPEOYIOLIUX
CO3/IaHMSI M UCIOJIb30BAHUS (PM3MUECKUX MOJENEH, BKIKOYAasi TBOPUYECKHE U MPAKTHUKO-
OPUEHTUPOBAHHBIC 33/]1a4H;

pa3BUTHE HCCIENOBAaTENbCKMX YMEHUN: HaOMOAaTh SBIECHUS U HU3MEPATh
¢u3nyeckue BEIMYMHBI, BbIIBUraTh TUIOTE3bl U MpeAsiararb 3HKCIEPUMEHTaIbHbIC
CocoObl MX MPOBEPKH, IUJIAHUPOBaTh W IMPOBOJAUTH OMBITHI, HKCIEPUMEHTATbHbBIC
UCCIIEIOBAaHNUS, aHAJIM3UPOBATh TIOJY4YEHHBIE TAHHbBIE U JEJIaTh BHIBOJbL;

OCBOEHHE MPUEMOB pabOThI ¢ HHPOpMaUel GU3HMUECKOT0 COACPKAHUS, BKIIIOYAs
UH(}OPMAIIIO O COBPEMEHHBIX JOCTHKEHUSAX (U3UKHU, HHTEPHPETALUS U KPUTHUECKOE
OlleHMBaHUe UH(HOPMALINH;
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3HAKOMCTBO €O cdepamMu MpOPEeCCHOHATLHON ACSITEIBHOCTH, CBSI3aHHBIMU
C (U3NKOW, W COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHDKCHHSX
bu3nuecKol HayKu.

OO611ee yuCiI0 4acoB, PEKOMEHAOBAHHBIX JJIsl U3YYeHUS] (DU3UKU Ha YriayOnEéHHOM
ypoBHe, — 340 gacoB: B 7 knacce — 102 yaca (3 yaca B Hezento), B 8 kiacce — 102 gaca
(3 uwaca B Hememo), B 9 kmacce — 136 wyacoB (4 uwaca B Henmemto). [Ipm sTom
U3 00s513aTeNbHOI YacTh y4yeOHOro miaHa BblaenseTcs: B 7 kinacce — 68 yacoB (2 yaca
B HeJNel), B 8 kiacce — 68 yacoB (2 vaca B Heneno), B 9 kiacce — 102 gaca (3 gaca
B HEJIETIIO).

[Ipennaraemslii B mporpamMme 1o (hU3MKe mepeueHb Ja00paTOPHBIX U MPAKTUIECKUX
paboT  SBISIETCS  PEKOMEHJATENbHBIM, y4YUTENb JeJaeT BbIOOp MpOBEAEHUs
nabopaTopHbIX pPabOT W OMBITOB € YYETOM HWHIWBHIYAJIbHBIX OCOOCHHOCTEH
O0y4aroumxcsi, CHHCKa SKCIEPUMEHTAIBHBIX 3aJaHui, MpeqIaraéMblX B paMKax
OCHOBHOT'0 TOCY/IapCTBEHHOI'0 AK3aMEHa M0 (PHU3UKE.
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COJEPXKXAHUE OBYUYEHUA

7 KJIIACC
Pazgen 1. ®u3uka u e€ poJib B IO3HAHNU OKPYKAKOLIEro Mupa
®duzuka — Hayka O npupoje. SBiIeHUs NpUPOAbI (IJIEMEHTHl COAEpPKAHMUS,

BKJIIOYAIOIINE MEXIpeIMETHbIe CBs3u). Dusnueckue sBICHUSA: MEXaHUYECKHE,
TEIIOBBIE, JIEKTPUUYECKAE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnueckre BenUMUWHBL. PasmepHocTh. EauHuiel  Qusmyeckux  BeTUYMH.
N3mepenue ¢usnveckux BeauuuH. DTanoHbl. dusndeckue npubopsl. Llena nenenus.
[Torpemnocts n3mepenuid. [IpaBuna 0e3omacHoro Tpyaa npu padore ¢ J1abopaTopHbIM
obopynoBanueM. MexayHapoaHas cucteMa eAuHull. [lepeBos BHECUCTEMHBIX €IUHUIL
B equnuIsl CUL

Kak ¢usuka m npyrue ecTecTBeHHbIE HAyKH H3y4aroT npupoxay. EcrecTBeHHO-
HAy4YHBIA METOJI TO3HAHMS: HAOIIOACHNE, TOCTAHOBKA HAYYHOT'0 BOMPOCA, BHIIBHIKEHUE
TUIIOTE3, SKCIEPUMEHT IO IPOBEPKE THUIIOTE3, OOBSICHEHHWE HAOII0JaEMOr0 SIBICHHS.
Omnucanue GU3NUECKUX SIBICHUN C TIOMOILBIO MOJEIIEH.

Jlemoncmpayuu

MexaHnnyeckue, TEIUIOBbIC, J3JEKTPUYECKUE, MATrHUTHBIE, CBETOBBIC, 3BYKOBBIC
SABJICHUS.

dusndeckre NpruoOPsI U MPOIEypa MPSIMbIX U3MEPEHH aHAJIOTOBBIM U LIU(POBBIM
pruOOPOM.

Jlabopamophvie pabomwi u onwvimol

Ornpezenenue 1eHbl ASICHHS Kbl U3MEPUTEJILHOTO mpudopa.

N3mepenue paccTosHUN.

N3mepenue momanu u 00bEMa. MeToj1 najaeTKu.

HN3mepenne BpeMeHu.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TENA.

Ornpenenenne pa3MepoB MallbIX Tesl. MeToJ psiaoB.

[IpoBenenne uccienoBaHusl O MNPOBEPKE TUITOTE3bl: JAIBHOCTH IMOJIETA MIAPUKA,
MYIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIe, YeM OOJIbIIe BHICOTA MYCKA.

Paznen 2. IlepBoHayaiibHbIE CBeIeHUSI 0 CTPOEHUH BelleCTBA

CtpoeHue BeliecTBa: aToMbl M MOJEKYJbI, MX pa3Mepbl U Macchbl. OTBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JIBrmxeHne yactull BemecTBa. CBsA3b CKOPOCTH JBMXKEHUS YACTHUIL C TEMITEPATYPOIl.
BbpoynoBckoe npmxkenue. Juddysus. BzanmoaelicTBue yacTuil BEIeCTBa: NPUTHKEHUE
1 OTTaJIKUBaHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHME Ta30B, >KUAKOCTEHM W TBEPIBIX
(kpucTamuinueckux) Tell. B3auMoCBS3b MeEXIy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSAX M HMX aTOMHO-MOJEKYJSIpHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.
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Jlemoncmpayuu

Hab6mronenune OpoyHOBCKOTO JIBUSKEHHUSI.

Hab6monenune nuddysun.

HaGmionenue sBieHUl, OOBSCHSIOMUXCS NPUTSIKEHUEM WM OTTAJIKUBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamophvie pabomwi u onvimol
OrneHKa quaMeTpa aToMa METOJIOM PSIIOB (C UCTOb30BaHueM doTorpaduii).
OnbITHI 110 HAOJTIOIEHUIO TETIOBOT'O PACIITMPEHHS Ta30B.
OnBITHI 10 OOHAPYKEHUIO JESHCTBYS CHIT MOJICKYJIIPHOTO TTPUTSIKCHHSL.

Pa3nen 3. /IBu:keHHe U B3aUMOoeiicTBHE TeJl

Mexannueckoe nBuxenue. [lyte u nepemenienne. PaABHOMEpHOE 1 HEPaBHOMEPHOE
nerkeHue. CBoOOmHOE TaJeHUE Kak MpPUMEP HEPABHOMEPHOIO JBUKEHUS TeJl.
Cxopoctb. CpeliHsisi CKOPOCTh IPU HEPABHOMEPHOM ABUKEHHUU. Pacuét myTu u BpeMeHu
JIBUKEHUS.

I'paduxu 3aBHCHMOCTEN BENUYWH, ONUCHIBAIOMIUX JBIKeHHE. OOIue MOHATUS
00 OTHOCHTENHHOCTH MABWKEHUSA. CIOXKEHHUE CKOPOCTEH Il Tel, JBMOKYIIUXCS
MapassenbHoO.

SBneHue nHepuMU. 3aKOH UHEPIMU. B3anmoaeiicTBre Ten Kak IpUYuHa U3MEHEHUS
CKOPOCTH JBWKEHHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tejla B IOCTYMATEIbHOM
nBrxeHnu. [motHocTh BemecTBa. CBsi3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUIIE
o0neéma BemecTBa. CMmecu u criaBbl. [loBepXHOCTHAS U TUHEHHAS TIJIOTHOCTb.

Cuita KaKk XapakTepHUCTHKa B3auMonaeucTBusa Tei. Cuia ynpyroctu u 3akoH ['yka.
N3mepenne critbl ¢ MOMOIIBIO JUHAMOMETPA. SIBIICHHE TATOTEHUS U cUJia TshkecTu. Cria
TSXKECTH Ha JIpyrux miaHetax. Bec tena. Hesecomocth. CrioskeHUE CHII, HAIIPABICHHBIX
1o ojxHoW mpsmoi. PaBHopelcTBytomas cuil. Cuna tpeHus. TpeHHe CKOJIbXKEHUS U
TPEHHE TOKOS, BA3KOE TpeHUE. TpeHne B MPUPOE U TEXHUKE.

Llemoncmpayuu
Ha0mroneHre MeXaHH4eCKOro JBIMKCHHUS TeJa.
N3mepenune ckopocTu MPSMOIMHEHHOT'O IBUKEHUS.
Habmronienue siBjeHUs MHEPIIMH.
HabGnronenne n3MeHeHNus: CKOPOCTH TPH B3aMMOICHCTBUM TEJI.
CpaBHeHME MacC IO B3aUMOJICUCTBUIO TEJL.
Cio)eHue CuJl, HapaBJIECHHBIX 110 OAHOM MPSMOIL.

Jlabopamopuvie pabomwi u onvimuol

OrnpeeneHre CKOPOCTH PaBHOMEPHOTO ABMIKEHHUS (IIapyKa B KUIKOCTH, MOJEIH
AIEKTPUUECKOT0 aBTOMOOWIIS U TaK Jajiee).

OmnpeneneHue CpeHE CKOPOCTH CKOJIbKEHUs OpycKa WU IIapuKa M0 HAKJIOHHON
MJIOCKOCTH.

OnpeneneHue IOTHOCTH TBEPIOTO TeEA.

OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pPacTsKeHUs (Iedopmariuu) npyKuHbI
OT IPUJIOKEHHOMN CHUJIBI.
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OHBITLI, ACMOHCTPHUPYIOIINUEC 3aBHUCUMOCTHb CHIIbI TPCHUS CKOJBXCHHSA OT CHUJIbI
AABJICHUSA U XapaKTCpa COIIPHUKACAIOIINX CA HOBerHOCTeﬁ.

Paznen 4. JlaBJjieHne TBEPABIX TeJl, dKUAKOCTEH U ra3oB

Hasnenue. Cuna naeineHus. CrnocoObl yMEHBLIEHUS M YBEIMYEHMs JaBJICHUS.
JlaBnenue raza. 3aBUCUMOCTb JaBJi€HUS raza oT oObéMa u Temmeparypsl. llepenaua
JABJICHUS TBEPJBIMU TEIAMM, )KUIKOCTAMHU U razamu. 3akoH [lackais. [IneBMarnueckue
MAaILIAHBI.

3aBUCUMOCTb JABJICHUS KMJIKOCTH OT TUIYOMHBI MOrpyKeHus. ['uapocraruyeckuii
napanokc. CoobOmraromuecs: cocyabl. ['mapaBinmdeckue MexaHusmbl. lcmonb3oBaHue
BBICOKHX JIABJICHUI B COBPEMEHHBIX TEXHOJIOTUAX. Y CTPOMCTBO BOJAOIIPOBOIA.

AtMocdepa 3emumm u armocdepHoe aAaBieHue. [IpUUMHBI CyIIECTBOBAHUS
Bo3aymHOW 00070uku 3emun. Onweir  Toppuuemnu. W3mepenwe arMmocgepHOro
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EPHOrO JaBJIEHUS OT BBICOTHI HAJ YPOBHEM MOpS.
[Tpubopsl 11 U3MepeHus: aTMocEpHOro JaBICHUS.

JlelicTBUE JKMAKOCTHM M Ta3a Ha NOIPYKEHHOE B HUX TeNO. BulTankuparomas
(apxuMmenoBa) cuia. 3akoH ApxuMmena. YCIOBUE€ BO3HUKHOBEHHS BBITAJTKHBAIOIICH
(apxumenoBoit) cuibl, noarekanue. [lnaBanue Ten. Bo3gyxomnnaBanue.

Jlemoncmpayuu

3aBUCHMOCTb JABJICHUS ra3a OT TEMIIEPATYPBHL.

[lepenava naBieHUs )KUAKOCTHIO U Ta30M.

Coobraronuecs CoCybl.

I'mapaBnuyueckuii mpecc.

[IposiBnenue nericTBUs aTMOC(HEPHOTO TaBJICHHUS.

Cudon.

3aBUCUMOCTH BBITAIKUBAIONICH CHIIBI OT 00bEMa TOTPYKEHHOM B )KUIAKOCTh YaCTH
TeJa ¥ TIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBITATKUBAOIIEH CUIIBI BECY BBITECHEHHON KUJIKOCTH.

VYcnoBue miaBaHus TeN: IUJIJaBaHWE WM TMOTPYXKEHUE Tel B 3aBUCUMOCTHU
OT COOTHOIIICHUSI INIOTHOCTEH Tesa U KUIAKOCTH.

Jlabopamopmvie pabomwi u onwvimol

HccnenoBanne 3aBUCHMOCTH Beca Tela B BoJAe OT 00BEMaA MOrPYKEHHOM
B KUJKOCTb YaCTH TeJa.

OnpeneneHne BBITAJIKUBAIOIIEN CHIIbL, JIEUCTBYIOIIEH Ha TEIO, MOTPYKEHHOE
B KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CWIbI, ACHCTBYIOIIEH HaA TEJO
B KHUJIKOCTH, OT MAacChl TEJIa.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCMMOCTD BBITAJIKMBAIOIIEN CUJIBI, JEHCTBYIOIIEH
Ha TeJIO B )KUJIKOCTH, OT 00BbEMa MOrpyKEHHON B )KMJIKOCTh YaCTH TeJa U OT IJIOTHOCTU
AKUIKOCTH.

KoHcTtpynpoBanue apeoMmeTpa WM KOHCTPYMPOBAHUE JIOJKH U OIPEAECIEHUE €€
IPYy30I0ABEMHOCTH.
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Paznen 5. PaGora u MOIIHOCTB. JHEPrus

Mexannueckass pabora ISl CHJI, HalpaBJICHHBIX BIOJb JUHUH IEPEMEIICHUS.
MOoIIHOCTB.

[IpocThie ME€XaHU3MBI: pblYar, BOPOT, OJIOK, MOJKMCIACT, HAKJIOHHAs IJIOCKOCT,
HOKHUYHBIM MeXaHu3M. MomeHT cuibl. PaBHOBecue peryara. lIpaBuio MOMEHTOB.
[IpuMeHeHHEe TIpaBUjia paBHOBECHS pbluara K OJIOKY. «30JI0TO€ IPABUIIO» MEXaHUKHU.
KIIJI npocteix MexaHu3moB. [IpocTbie MeXxaHuU3Mbl B OBITY, TEXHHUKE, >KHUBBIX
OpraHu3Max.

Mexannydeckas 3Heprusi. Kunerndeckas u noteHpaiibHas sueprus. [IpeBpainenue
OJIHOTO BHJa MEXAHMYECKOW DHEPruu B APYrod. 3aKOH COXPAHEHUS W IPEBPAILCHUS
SHEPIrUU B MEXAHUKE.

Llemoncmpayuu
[TpuMepbl TPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomvbl u onvimol

HccnenoBanue ycioBUil paBHOBECUS pblUara.

N3mepenune K11/ HakKIIOHHON NIJIOCKOCTH.

N3ydenue npaBuiia peryara Jijsi HOJABH>KHOTO U HEMTOABMXKHOTO OJIOKOB.

Onpenenenue KIIJ mogBuXxHOro 1 HEMOABMXKHOTO OJIOKA.

Onpenenenue pabOThl CHUIIBI YOPYTOCTH MpU MOABEME TPYy30B MpPU HOMOLIU
MMOABHIKHOIO OJIOKA.

N3ydenune 3ak0Ha COXpPAHEHUS] MEXaHUYECKOU YHEPTIUU.

8 KJIACC

Pa3znesn 6. TerioBble siBJIeHUsI

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHHUS BEIECTBA.
Macca u pazmepbl aTOMOB ¥ MOJIEKYI1. OMBIThI, TOATBEPKIAIOIIUE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

Mopenu  TBEPAOro, JKUIKOTO W Ta3000pa3HOrO  COCTOSIHUM — BElIECTBA.
Kpucrannuyeckue u amopdusie Ttenma. I'padeH — HOBBIM MaTepuan JJii HOBBIX
TEXHOJIOTUH. TEeXHOJIOTMU MOJYy4YEeHHsS] UCKYCCTBEHHBIX anMa3oB. OObSICHEHUE CBOWCTB
ra3oB, JKHJKOCTEH U TBEPABIX TEJI HA OCHOBE MOJIOXKEHUN MOJIEKYJISIPHO -KMHETUYECKOU
teopur. [IoBEpXHOCTHOE HATSKEHHE, CMAauMBaHUE, KaWJULIPHbIC SBJICHUS. TerioBoe
pacIIMpeHue U cxaTue. 3aBUCUMOCTh JaBJICHUS raza oT 00bEMa, TeEMIIepaTyphl.

Temmneparypa. CBsi3b TemmepaTypbl CO CpPEAHEH KHHETUYECKOM HHEpPrueit
TEIUIOBOr'0 JBUXKEHUSI 4acCTHULl. TemIiepaTypHbI€ MIKaIbl.

Buyrpennsist sneprusi. CriocoObl ”3BMEHEHHs] BHYTPEHHEN SHEPIruM: Terionepenaya
U coBepuieHne paboTel. Bujwsl Temonepenaun: TEIUIONPOBOIHOCTh, KOHBEKIIHS,
usnydyenue. Bunpl tersonepenayn B npupoje u TexHuke. HeoOpaTuMOCTh TETIOBBIX
MPOIIECCOB.

KonndectBo TemnmoTel. YenpHash TEIJIOEMKOCTh BEIIECTBA. 1e€IIO0OMEH U
TerJIoBoe paBHOBecue. 3akoH HrroToHa-Puxmana. YpaBHeHue TermioBoro OamaHca.
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[InaBneHre W OTBEpIECBAHHE KPUCTAJUIMYECKUX BEIIECTB. Y AEIbHAS TEILIOTa
iasienus. IlapooOpazoBanne u konaeHcanus. Hcnapenune. Kumnenwe. VY nenbHas
TEIyIoTa MapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpATyphl KUIIEHUS OT aTMOC(HEPHOro
JaBiieHUs. HachlleHHBI 1 HEHACBILIEHHBIN 1ap. BiaaxxHOCTh BO3AyXa.

DHeprus TOIIUBA. Y IeJIbHAs TEMJI0Ta CrOPAHMUSL.

[Tpuntunel padots! TemioBsix aeurateneid. KITJ[ remmosoro npurarens. TernmoBsie
JIBUTATENM U 3alUTa OKPYXKAIOIIEH cpelbl. TemIoBbIe MOTEPU B TEIJIOCETSX.

3aKOH COXpaHEHUsT WM TIPEBPAICHUS SHEPIUM B MEXAHUYECKHMX W TEIUIOBBIX
poIreccax.

Jlemoncmpayuu

Hab6nronenmne 6poyHOBCKOTO JIBHIKCHHSI.

Ha6monenne nuddysun.

Hab6mroienue siBleHu MOBEPXHOCTHOTO HATSHKEHHUS, CMAYMBAHUS M KaUJUISIPHBIX
SIBJICHUU.

Habmroienre TemioBoro paciumpeHust Tell.

W3menenne naBiieHHWs Traza TpH HM3MEHEHHMH O00bEMa W HArpeBaHUM WITU
OXJIAXKICHUMU.

[TpaBunia usmepeHus TemrepaTyphbl.

Buae! Terumonepenaum.

OxJtakJIeHHEe MPU COBEPIICHUH PabOTHI.

Harpesanwne npu coBepiiieHnH paOOThl BHEIITHUMH CHIIAMH.

CpaBHEHME TEINIOEMKOCTEH pa3IMUHbBIX BEIIIECTB.

Hab6monenne xuneHusl.

Habmroienre mocTossHCTBA TeMIEPaTyphl MPH TUIABJICHUU.

Moenu TEemIOBBIX ABUTaTEIEH.

Jlabopamopuvie pabomwi u onwvimol

OnbITH IO OOHAPYKEHUIO JEHCTBUS CHUJT MOJIEKYJISIPHOTO TMPUTS>KCHUS.

OnbITHI O BBIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOW COJIM UJIM caxapa.

N3mepenue temmeparypbl IpU MOMOIIM KUJIKOCTHOIO TEPMOMETpA M JaTyhKa
TEMIIEPATYPHI.

OnbIThl IO HAOMIOJCHUIO TEIIOBOTO PACHIMPEHMS Ta30B, KUAKOCTEH U TBEPIBIX
TeJ.

OnpeneneHue AaBieHHs BO3AyXa B OAIJIOHE IIIPHIIA.

HccnenoBanue 3aBUCMMOCTH AAaBJICHUS BO3AyXa OT €ro 00bEMa U TeMIEPaTyphbl.

[IpoBepka ruUMOTE3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA KUJKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmonenne naMeHeHns: BHYTpEHHEW dHEPruu Teja B pe3ysbTaTe TeIionepeaadn
¥ paOOThl BHEUTHUX CHJL.

HccnenoBanue siBiIeHHUs] TEIUIOOOMEHA TMPU CMEUIMBAHUM XOJIOMHOW W Topsyei
BOJIbI.

10
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OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJOM MpH TEIIOOOMEHE
C HArpeThIM METALTUYECKUM LIUJIUHIPOM.

OmnpeneneHue MOIIHOCTH TETUIOBBIX MOTEPH (3aKoH HbhioToHa-Puxmana).

Ornpenenenne yelibHONW TEINIOEMKOCTH BELIECTBA.

HccnenoBanue nponecca ucnapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenne yaeabHON TETIOTHI IUIABICHUS JIbJA.

Paznen 7. dinekrpuyeckue ¥ MATHUTHBIE SIBJICHUS

OnekTpuzanus Tel. J[Ba poaa dSJEKTpUUECKUX 3apsiaoB. BiauMmopelicTBue
3apsKeHHBIX Tesl. 3akoH KynoHa.

Onextpuueckoe mnone. Hanpspk€HHOCTh  3nekTpuueckoro moss.  [IpuHiun
CYINEPHO3UIIUHU IJIEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenun »snexkTpruueckux 3apsaoB. ODJIEMEHTApPHBIM JJIEKTPUUYECKUN  3apsl.
Crpoenue aroma. [IpoBOOHUKH, TUAJEKTPUKHU U MOJTYIPOBOJAHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsaaa.

DNEeKTPUYECKUI TOK. Y CIIOBUS CYLIECTBOBAHUS JIEKTPUUECKOr0 TOKA. MICTOUHUKH
MNOCTOSSHHOTO TOKa. JIeMCTBUS 3JEKTPUUECKOro TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUM TOK B METaJlIaX, KUJKOCTSIX U razax.

OnekTpuueckas nenb. Cuna TOKa. DIEKTPUYECKOE HaIpsyKeHue. AMIEpPMETp U
BOJIbTMETP B LENH MOCTOSHHOrO ToKa. CONpOTHUBIEHUE MPOBOAHUKA. Y IEIBbHOE
COMPOTHUBIICHHE BellecTBa. 3akoH Oma mna ydactka nenu. llociaegoBarenbHoe H
napajuieIbHOE coelMHeHue nNpoBoAHUKOB. DJIC B 1ienu nocTosHHOro Toka. 3akoH OMma
st oot 1enu. [IpaBuna Kupxroda. Pacd€r mpocThIX SIEKTPUYECKUX IIETeH.
HenuuHennbie 3J1EMEHTHI.

PaboTa 1 MOIIHOCTB 3JIEKTPUYECKOT0 TOKA. 3aKoH [[xoyng-Jlenua. Dnekrpuyeckue
LENU U NOTPEeOUTENHN 3JIEKTPUUECKOM d3Heprun B ObITy. KOpoTKoe 3aMbIKaHUE.

[TocTositHHBIE MarHuThl. B3auMoOAelcTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoOe
nosie. MaruuTHoe nosie 3eMJIM U €ro 3HaueHHe s KU3HU Ha 3emuie. OnbIT Dpcreaa.
MarnuTtHoe noJie 31eKTpuyeckoro Toka. OnslT Ammnepa. [Ipumenenne 31eKTpoMarHuToB
B TeXHHKE. J[elicTBE MarHUTHOrO MOJII Ha NPOBOJHUK C¢ TOKoM. Cuiia Amriepa u
OIIpeNICIICHNE €€ HAaNPaBIEHUA. DJIEKTPOJABUraTEllb MTOCTOSSHHOIO TOKa. Mcnonb30BaHue
ANEKTPOJIBUTATENEH B TEXHUUECKUX YCT-POMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SBieHHE >3JEKTpOMarHUTHOW WHAYKIUU. [IpaBuno JleHia.
OnextporeHeparop. CrnocoObl MOTYYEHUs JIEKTPUUYECKOM SHEPruu. DJNEKTPOCTAHLIUU
Ha BO30OHOBJSIEMBIX HMCTOYHMKAX SHEPrUU. DKOJOTHYECKHE MPOOJIEMBbl IHEPTreTUKH.
TonaMBHBIE 3IIEMEHTHI U JIEKTPOMOOUITH.

Jlemoncmpayuu
DJIeKTpuU3aIus Ted.
JIBa posia 3NEKTPUUECKUX 3aPsAI0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEJ.
Y CTPOMCTBO U IEMCTBUE HJIEKTPOCKOIIA.

11
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DnekTpocTaTuyecKas UHIAYKIIHS.

3aKOH COXpaHEHUS YJICKTPUUECKUX 3apsiI0B.

MopenupoBaHue CUJIOBBIX JIMHHUM AJEKTPUUECKOrO MOJIS C MOMOIIbI0 OyMasKHbIX
CYJITAHOB.

[IpOBOTHUKH U JTUSTIEKTPUKH.

HcTOuHMKYM TTOCTOSSHHOTO TOKA.

JIelicTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUUECKUM TOK B KHUIKOCTH.

["a30BbIl pa3psia.

N3mepenune cuiibl ToKka aMIepMeTPOM.

N3mepenue 31eKTpuyecKoro HarpsiKeHUs! BOJIbTMETPOM.

Peocrar n marasuH conpoTHBIICHUMN.

B3anmopericTBre MOCTOSIHHBIX MATHUTOB.

MoaenvpoBaHue HEBO3MOKHOCTHY Pa3AEIEHUS TOJKOCOB MAarHUTa.

MopaenrpoBaHUE MarHUTHBIX MOJIEW MOCTOSSHHBIX MarHUTOB.

OnbIT Dpcrena.

MarHuTtHoe€ 1ojie Toka. DIEKTPOMAarHur.

JlelicTBHE MarHUTHOTIO MOJs1 HA TPOBOJIHUK C TOKOM.

DJIEKTPOABUTATENH ITOCTOSSHHOTO TOKA.

Onbitel Dapajes.

DJIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomsi u onvimoi

OnbITHI 110 HAOTIOEHUIO IIEKTPU3AIINH TEJl TPU COMTPUKOCHOBEHUHU U MHAYKIIHEH.

HccnenoBanne neiCTBHSI SIEKTPUUECKOTO TIOJSI Ha TPOBOAHUKHU U TUDJICKTPUKH.

COopka u ucTIbITAHUE YIEKTPUUECKON IIEeTIH MTOCTOSTHHOTO TOKA.

HccrnenoBanne 3aBHCHMMOCTH CHJIBI TOKa, MPOTEKAIOMIETO 4Yepe3 pe3UcCTop,
OT HaMPsDKEHUS Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbIThl, JAEMOHCTPUPYIOLIUE 3aBUCHUMOCTh SJEKTPUUECKOTO COMPOTHUBIICHUS
IPOBOJHUKA OT €r0 JUIMHBI, IJIOLIAIN MTOMEPEYHOr0 CEUYEHUs U MaTepHaa.

Omnpenenenue yaeabHOTO COMPOTUBICHUS MPOBOTHUKA.

[TpoBepka mpaBwiia CIOKEHHUS HAMPsHKEHUH TPU MOCIE0BATEILHOM COSIMHEHUN
JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia I CUITBI TOKA MPU MAPATIIICIIBHOM COSAMHEHUU PE3UCTOPOB.

Onpenenenne 3/]C 1 BHYTPEHHETO COMPOTUBIICHHUS] UCTOYHUKA TOKA.

[Iposepka npasui Kupxroda.

[IpoBepka BoInoHEeHHs 3aKk0Ha OMa J1s1 TOJIHOM LIETIH.

W3ydeHrne BOJIBTAMIEPHBIX XapaKTEPUCTHUK HETUHEHHBIX JJIEMEHTOB (JTaMITbI
HaKaJIMBaHUS W TOTYIPOBOAHUKOBOTO AHOA).

Onpenenenue padoThl IEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 pe3UCTOP.

Omnpenenenue MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIICIIIEMOM Ha PEe3UCTOpeE.

Onpenenenne KIIJ HarpeBarernsi.

12
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HccnemoBanne MariMTHOIO B3aUMOICHCTBUS ITOCTOSIHHBIX MAarHUTOB.

N3yyeHne MarHMTHOTO TIOJII IOCTOSHHBIX MAarHUTOB INPU WX OOBCAMHEHUH U
pa3lIeICHUN.

HccnenoBanne neUCTBUS SJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbITl, JIEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIbI B3aMMOACWUCTBUS KATYIIKU
C TOKOM M MarHMWTa OT CHJIBI M HAIIPaBJICHUS TOKA B KATYIIIKE U OT HATUYHUS (OTCYTCTBHS)
CEp/ICYHUKA B KaTYIIKE.

N3ydenne nercTBrs MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

KonctpyupoBanue u uzyueHue padoThl AJIEKTPOABUTATENS.

Nsmepenne KII/I anekTpoaBuraTebHOM yCTAaHOBKH.

OnbITHI O UCCIIEIOBAHUIO ABJICHUS JICKTPOMArHUTHON MHAYKIIMU: UCCIEIOBAHUE
VM3MEHEHUW 3HAYCHUS U HAITPABJICHUSI MHAYKIIHOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexannueckue iBJI€HHUSA

Mexannyeckoe  JaBukeHHe. MarepuanbHas Touka. (CrnocoObl  onmucaHMs
MEXaHUYECKOr0 JBWKEHUS: TaOMW4HbIM, Trpaduyeckuil, aHanmutuyeckuil. Cucrema
orcyéra. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEHUS.

BekTopHble BeMUMHBL, OIIEpalii ¢ BEKTOPaMHU, IPOEKIIUH BEKTOpa. Paguyc-BekTop
MAaTE€pUaJIbHON TOYKH, NEPEMELIEHUE Ha IUIOCKOCTU. PaBHOMEpHOE NPSAMOIMHENHOE
nBwxkeHue. HepaBHOMepHOE mpsAMOIMHENWHOE ABMKeHWE. CpenHsss W MIHOBEHHas
CKOPOCTb TeJIa IIPY HEPABHOMEPHOM JIBUKEHHUH.

Yckopenne.  PaBHOYCKOPEHHOE  MNPSIMOJMHEMHOE  JIBUKEHHE. Y CKOpPEHHE
cBoboaHOoro najgeHus. Onwitel ["anumnes.

I'paduueckass wmHTEpnpeTanusi YCKOPEHHS, CKOPOCTH, MPOWJIEHHOIO MYTH H
IIEPEMELLEHHUS IS PSAMOJIMHEWHOTO IBUKEHUS.

JIBu>KeHME Tena, OpOLIEHHOIO MO YIJIOM K TOPU30HTY.

JIBI>KeHME 1O OKPYKHOCTH. JIMHEMHas CKOpPOCTb, YIJoBas CKOPOCTb, NEPUOJ
U 4YacToTa OOpalleHHs] NP PAaBHOMEPHOM JBHUKEHHM IO OKPYXHOCTH. CKOpOCTh U
YCKOPEHUE MPU JBUKEHUH 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOAEHCTBYIOIIAS CHJIA.

IlepBeiii 3axkoH Hbprotona. Bropoit 3axkoH Hserorona. Tperuit 3akoH Hprorona.
[TpyHIMI CyIIEpIO3ULIUN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHHs: cuia TPEHUsS CKOJbXKECHUS, CHIA
TPEHUs MOKosl, Ipyrue Buabl TpeHus. KoadduuneHt tpenus.

JIBM>KEHHME TEN MO OKPYKHOCTH MOJ JEUCTBUEM HECKOJIBKHUX CHJL.

3akoH bepryinu v noabEMHas cuiia Kpbuta. CoBpeMEHHBIE JIETaTENbHBIE alnaparsl,
Cyla Ha MOABOJIHBIX KPbUIbSX, AHTUKPHUIO Ha CKOPOCTHBIX aBTOMOOWJISAX. J[BM>KeHHE
10€3/1a HAa MArHUTHOM TOJTYIIIKE.

Cuma TSOKECTM M 3aKOH BCEMUPHOIO TATOTEHMS. J[BM)KEHHME Tel BOKPYT
I'PaBUTALMOHHOTO LIeHTpa (B ToM yucie miaHeT Bokpyr Connua). [lepBas kocmuyeckas
CKOpocTb. HeBecoMOCTh 1 eperpysku.

13



denepanbHas pabouas nporpamma | dusuka. 7-9 kinaccel (yriyOIEHHBIH YPOBEHb)

PaBHOBecne MarepuanbHOM TOukH. AOcomOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOIO TeJA C 3aKPEIUIEHHON OCBIO BpaleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynsc Tena. M3meHnenue umiyibsca. VMiynsc cuibl. YIpyroe M HeEynpyroe
B3aMMOJICHCTBHE. 3aKOHBI U3MEHEHUS U COXPAHEHUS UMITYJIbCca. PEakTUBHOE IBUYKEHHUE.

Mexanunueckasi paboTa U MOLIHOCTh. PaboTa cuil TSHKECTH, YIPYrOCTH, TPEHUS.
CBs3b sHepruu u paboTsl. [loTeHanpHas sHeprus Tena, MOAHITOro HaJl TOBEPXHOCTHIO
3emun. lloreHnmanbHas >Heprus cxato npyxuHbl. Kunernueckas sHeprus. Teopema
O KUHETUYECKOW HEpruu. 3aKOH U3MEHEHUS U COXPAaHEHNS MEXaHUYECKOW SHEPIUH.

Jlemoncmpayuu

HabGmronenmne MmexaHn4ecKoro JBMKEHHUS Tela OTHOCUTENIBHO Pa3HbBIX TEJ OTCUYETA.

CpaBHeHME MMyTEW U TPACKTOPUM JBUXKEHHUSI OJHOTO M TOTO )K€ T€Ja OTHOCUTEIBHO
Pa3HbIX TEJI OTCUETA.

MN3mepenune CKopoCTH U YCKOPEHUS MPSIMOJIMHEMHOTO JIBU>KEHUS.

HccnenoBanue npu3HaKoB PAaBHOYCKOPEHHOTO JBUKCHUS.

HabGnronenue nBrkKeHMS Tela Mo OKPYKHOCTH.

HaGmronenne MeXaHMYECKUX SIBJCHUM, IPOUCXOASAIIMX B CHCTEME OTCYETa
«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUM OTHOCUTEIHLHO KaOWHETa
bu3nKu.

HaGmronenne paBHOBecHsl Tesl, CBOOOJHOrO MaJCHUs, KOJeOaHUsS MasTHUKA
B MHEPIUAJIBHBIX CUCTEMAaX KaK MOATBEPKICHUE MPUHITMIIA OTHOCUTEILHOCTH.

3aBUCUMOCTh YCKOPEHHUSI TeJia OT €r0 MacChl U JICCTBYIOIIEH Ha HETO CUJIBI.

Habmronenne paBeHcTBa CUJT IPU B3aUMOJICHCTBUM TEJI.

N3menenue Beca Tena mpu yCKOPEHHOM JIBUKEHUH.

[Iepenaua ummysnbca nOpu B3aUMOJIEUCTBUU TEIL.

[IpeoOpazoBaHus SHEPTUU MPU B3aUMOJICHCTBUU TEI.

CoxpaHeHre UMITYJIbca MPU aOCOTIOTHO HEYIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHue UMITyJIbCa MIPU YIIPYTOM B3aUMOJICHCTBUH.

HaGmonenue peakTHBHOTO IBHKEHUS.

CoxpaHeHure SHEpruu Mpu CBOOOTHOM IMa/ICHUH.

CoxpaHeHue SHepruu npu ABMKEHUU Tela MOJ| JEHCTBUEM IPYKUHBI.

Jlabopamopmvie pabomwi u onwvimol

KoHcTpynpoBanue TpakTa Ui pa3roHa U JajbHEHIIEro paBHOMEPHOIO JBHKEHHUS
HIapyKa Wid TEIeKKH.

OnpeneneHue CpelnHE CKOPOCTH CKOJIbKEHHSI OpycKa WM JBMXKCHHS IIapuKa
10 HAKJIOHHOM TIJIOCKOCTH.

OmnpeneneHue yCcKOpeHHs Tena MpU PaBHOYCKOPEHHOM JIBM)KEHUU 10 HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTU MYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM JBUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka rumoTesbl: €clii MpU PAaBHOYCKOPEHHOM [IBIKEHUM Oe€3 HaudaabHOU
CKOPOCTHU MYTH OTHOCSITCS KaK Psii HEUYETHBIX YUCEII, TO BPEMEHA OJIMHAKOBEI.

HccnenoBanue nBuXeHUs Tea, OPOIIEHHOT O MO/ YIJIOM K TOPU30HTY.
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HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHHUSI CKOJBXEHHUS OT CHJIBI HOPMaJIbHOTO
JTaBJICHUSI.

Omnpenenenune K03p(HULIHUEHTA TPEHUS CKOIbXKECHHUS.

Omnpenenenue xECTKOCTH MPYKUHBI.

HccrnenoBanne 3aBUCUMOCTH CHJIBI YIPYTOCTH, BO3HHUKAIOIIEH B TMPYXKHUHE,
OT CTETIEeHU Je(pOopMaliK NMPYKUHBL.

Omnpenenenue padOTBI CHJIBI TPEHUS TMPH PABHOMEPHOM JABI)KCHHUH Tela
10 TOPU30HTAJILHON MTOBEPXHOCTH.

Onpenenenne pabOTHl CHIIBI YIPYTOCTH MPH MOIBEME Ipy3a C UCIHOIb30BAHUEM
HEMOJBUKHOTO U TIOJIBUXKHOTO OJIOKOB.

Paznen 9. Mexanuveckue KoJe0aHUs U BOJHbI

Konebarensnoe naBmxeHue. OCHOBHBIC XapaKTEPUCTUKU KOJEOAHWI: TMEPHO/I,
4yacToTa, aMmIuMtyaa. [‘apMoHuveckue KoneOaHus. 3aryxawomue  KojaeOaHwus.
Brnyxnennblie konebanus. Pe3onanc.

MaremaTtndyeckuii W TPYKMHHbIA  MasgTHUKWA. [IpeBpamenue  sHepruu
pU KOJe0aTEIbHOM JIBH)KEHUH.

Mexannueckue BoJHBL. [IpomonpHble H  monepeuHble  BOdHBL — CBoOMCTBa
MEXaHUUYECKUX BOJIH: MHTepdepeHuus u audpakuus. J[MHA BOJHBI U CKOPOCTh €€
pacrpocTpaHeHus. MexaHn4ecKrue BOJIHbI B TBEPAOM TeENE, CEHCMUUECKUE BOITHBI.

3ByK. PacnpocTtpanenue u oTpakeHue 3ByKa. | pOMKOCTH 3ByKa M BBICOTA TOHA.
Pesonanc B akycrtuke. MHbpasByk u ynapTpasByk. Hcmonb3oBaHue yibTpa3ByKa
B COBPEMEHHBIX TEXHOJIOTUSIX.

Jlemoncmpayuu
Hab6monenue konedanuii Ten moj JeHCTBUEM CHUJIIBI TSDKECTH U CHUJIBI YIIPYT OCTH.
HabGmronenue xonebanuii Tpy3a Ha HUTH U Ha TIPY>KUHE.
HaGnroneHue BRIHYKICHHBIX KOJICOAHUI U pE30HAHCA.
Pacnipoctpanenue mpo 0 IbHBIX M TIOTIEPEYHBIX BOJIH (HA MOJIEIH ).
Hab6monenne natepdepeniiuu u Audpakiiii BOJIH Ha TOBEPXHOCTH BOIBI.
Ha6mroienre 3aBUCMMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
AKyCTUYECKHN PE30HAHC.

Jlabopamopmvie pabomwi u onwvimol

Omnpezenenue 4acToOTH U Meproja KoJeOaHnii MaTeMaTHIeCKOr0 MasiTHUKA.

Omnpenenenue 4acToThl M MepUoJa KoJeOaHui MPYKMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH NIEpUoa KoieOaHuid rpy3a HA HUTH OT JIJTMHBI HUTH.

HccnenoBanue 3aBUCHUMOCTH Tepuoja KoleOaHUN MNPYKUHHOTO MasiTHHKA
OT Macchl Tpy3a.

[IpoBepka HE3aBUCHMOCTH IepHoAa KoyieOaHHil rpys3a, MOJBEIIEHHOTO K JIEHTE,
OT Macchl Tpy3a.

OnbIThI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh NEpUOAa KOJEOAHUM MpPYKUHHOTO
MasiTHUKa OT MacChl Tpy3a U KECTKOCTU MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MMaICHHUS.

15



denepanbHas pabouas nporpamma | dusuka. 7-9 kinaccel (yriyOIEHHBIH YPOBEHb)

Pa3znen 10. DnekTpoMarHuTHOE 1MOJIe U JIEKTPOMATHUTHBIE BOJIHbI
DJIEKTPOMAarHUTHOE noJie. DIJIEKTPOMArHUTHbBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHbIX BOJH. [llkama 53JI€eKTpOMarHUTHBIX BOJH. Mcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBsi3U. Pagnonokanus. KocmMuueckast cBsI3b.
DJIeKTpoMarHuTHasa npuponaa ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA!
UHTEepPEepeHns U TUPPaKIIUS.

Jlemoncmpayuu
CBoiACTBA DIICKTPOMArHUTHBIX BOJIH.
Hurtepdepennus u qudpakiys cBeTa.

Jlabopamopmvie pabomwi u onwvimol
W3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMIIBHOTO TeliedoHa.
[TpoBeneHne ONbBITOB MO HAOIIOACHUIO MHTEPGEPEHIINN U TUPPAKIINH CBETA.

Pa3nen 11. CBeroBbIe ABJICHUS

JlygyeBass Mojenp cBeTa MW TeoMeTpuyeckas onThka. VICTOUHMKH CBeTa.
[Ipssmonuuelinoe pacrpocTpaHeHue ceta. 3armeHuss Connna u Jlynel. OTpakeHue
ceera. Ilmockoe 3epkano. 3akoH orpaxkeHus cBeta. llocTpoeHune u300pakeHUM,
c(hOpMUPOBAHHBIX 3€PKAJIOM.

[Ipenomiienne cBera. 3akOH TmpenomyieHUsl cBeTa. [lonmHOEe OTpa)keHWe CBeTa.
Hcnonb30BaHUE TONHOTO OTPAKEHUS B ONTHUYECKUX CBETOBOJIaX, OMNTOBOJIOKOHHAS
CBSI3b.

Jlunza, xon nydeit B nuH3e. Dopmyna ToHKOM JauH3KL. [locTpoeHne n3odpaxeHui,
chopMUPOBaHHBIX TOHKOM JTUH30M. OnTHYecKas cucreMa (hpoToarmapara, MUKPOCKOIIA U
Teneckorna. ['na3, kak onTuyeckas cucreMma. bam3opykocTs U JaibHO30PKOCTb.

Paznoxenne 6emnoro ceeta B ciektp. OnbiTel HetoToHA. Cl0XKEHNE CTIEKTPaTbHbBIX
uBeTOB. Jlucnepcus ceera.

Jlemoncmpayuu
IIpsiMoNIMHEWHOE pacIpPOCTPAaHEHUE CBETA.
OtpaxkeHue cBera.
[Tomyuenue n300paskeHUH B TUIOCKOM 3€pKalie.
[Ipenomienue caera.
Onruuecknii CBETOBO/I.
Xon nydyel B cOOMparoIei TMH3eE.
Xox Iy4yen B pacCenBaroLEe JINH3E.
[Tonydyenne n300paxeHU C TOMOIIBIO JINH3.
[TpuHuun aeiictBus (oToarnmnapara, MUKPOCKOIA U TEJIECKOMNA.
Mopens rnasa.
Pasnoxxenue Oenoro cBera B CIEKTP.
[Tomyuenue Oenoro cBera Mpu CIOXKEHUH CBETA Pa3HBIX LIBETOB.
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Jlabopamopmvie pabomwi u onwvimol

HccnenoBanne 3aBUCHMOCTH yIiia OTPAKEHUSI CBETOBOTO JIyda OT yrjia aAcHUS.

N3ydenue cBOMCTB N300paKEHU B INIOCKOM 3€pKaJe.

Hccnenosanue 3aBUCUMOCTH YIJla MPETOMIICHHUS OT yTiia MajieHus CBETOBOIO Jiydya
Ha TPAHUIIE «BO3YX—CTEKIIO».

[Tonyuenue n3006pakeHUI C TOMOIIBIO COOMpPAIOIIEH JTUH3HI.

OmnpenencHue GOKYCHOTO PACCTOSHUS U ONTUYECKON CHITBI COOMPAOIICH JIMH3HI.

OMNBITHI TIO Pa3I0KEHHUIO OEIIOTO CBETAa B CIIEKTP.

OMnBITHI TTO0 BOCTIPUATHIO I[BETA MPEAMETOB MPU UX HAOJFOJCHUHU Yepe3 IIBETOBBIC
(UIIBTPBL.

Pa3znen 12. KBanToBble siBJIeHUSA

Oneitel  Pezepdopna u mmanerapHass mojenb aroma. Mogens aroma bopa.
Hcnyckanue u norionieHue ceeta atomoM. KBaHThI. JIMHEYaThie CIEKTPBI.

PanuoaktuBHOCTE. Anlb(da-, 6eTa- U ramma-uznydeHus. CTpoeHrne aTOMHOIO Sipa.
Hyxnonnas monens atomHoro sigpa. M3oromnsl. PagnoaktuBnbie npeBpaienus. [lepuon
nojaypacnaga aroMHbIX saep. JedcTBue paguoakTUBHBIX W3IYYCHUM HA JKUBbIC
OpraHW3MBbl. 3aIIUTa OT PAAUOAKTUBHOIO U3IYYCHHUS.

S nepHble peakunu. 3aKOHbI COXPAHEHUS 3aPsAI0BOIO U MAaCCOBOT'O YUCEI. DHEPIrus
CBA3U aTOMHBIX sifep. CBs3b MacChl U dHEpPruu. Peakuum cuHTe3a W JEIEHUs saep.
Hctounuku sHeprun ConHila u 3BE31. SnepHas sHepreTuka. JKOJIOrHUeCKUe mpooieMbl
AIEPHOU YHEPTETUKHU.

Jlemoncmpayuu
CnekTpbl U3Ty4EHUS U TTOTJIOLICHHUS.
CnekTpbl pa3IMyHbIX Ta30B.
CnekTp Bogopoa.
HaGmonenue TpexkoB B kamepe Buiibcona.
PaboTta cuéTunka HOHUZUPYIOMHNX U3TYICHHM.
Perucrpanus nznydeHus: IpUpPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamophvie pabomwi u onwvimol

HabGnronenue CrutonHpIX U THHEHYIATBIX CIICKTPOB M3Ty4EHUS.

HccnenoBanne TPEKOB: W3MEPEHHUE DHEPTHU YACTHIIBI 10 TOPMO3HOMY IIYTH
(o gororpadusim).

N3mepenne painoakTUBHOTO OHA.

IHoBTOPHUTEILHO-0000IA NI MOTYJIb

[ToBTOpUTENLHO-0000IIAIONINI MOAYJIH TPEAHA3HAYCH [Jisi CUCTEMaTU3alluu U
0000IIEeHNsT TPEIMETHOTO COJICP)KAHHWSI W OMbITa ACATEIBHOCTH, MPHOOPETEHHOTO
MIPY U3YYCHHH BCEro Kypca (U3UKHU YrIyOJEHHOTO YPOBHS, a TAK)Ke IJIS MOATOTOBKHU
K OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMEHY IO (pU3HUKE.

B mporiecce nzydeHuss JaHHOTO MOAYJIS PEATU3YIOTCA W TIONYy4YaroT JajbHEHIee
pa3BuTHE Y4eOHbBIE JCHCTBUSA, OOCCIEUMBAIONINE JOCTHKEHUE TMPEAMETHBIX U
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METanpeAMETHBIX PpEe3yNbTaToOB 00ydeHHus, (QOpPMHpPOBAHHE ECTECTBEHHO-HAYYHOM
IPaMOTHOCTH: OOBSICHEHUE U ONUCAHUE SIBJIEHUM Ha OCHOBE NMPUMEHEHUS (PU3NYECKHX
3HAaHUU, HCCIENOBATEIbCKUE JCHCTBUS (BBIABMIKEHHE THUIIOTE3, MOCTAHOBKA €U U
IUTAHUPOBAHUE UCCIICAOBAHNS, aHAJINU3 JIAHHBIX U MOJIYYE€HHUE BBIBOJIOB).

[IpenmoutuTenbHON (HOpPMON OCBOCHUSI MOJYJISL SIBIISIETCS MIPAKTUKYM, TTpOrpaMma
KOTOpPOT'O BKJIFOYAET:

pelIeHHEe 3a]1ay, OTHOCSIIUXCA K Pa3IMYHbIM pa3lieliaM U TeMaM Kypca (U3HKH,
B TOM YMCJIE 33]]a4, MHTETPUPYIOIINX COIEp>KaHUE Pa3HbIX Pa3/eiioB;

BBITIOJIHEHUE JITA0OPATOPHBIX PAbOT M OMBITOB (BKJIKOYas pPabOThl U  OIBITHI
U3 MEepeuyHell K paslenamM Kypca) B YCIOBUSAX CaMOCTOSATENBbHOTO IUIAHUPOBAHUS
IPOBEACHUS HCCIIEOBaHMs, BBHIOOPa M OOOCHOBaHHUS METO/AAa W3MEPEHHs BEIUYMH,
cOOpKH 3KCIIEPUMEHTAILHON YCTaHOBKH;

BBIIOJIHEHUE TPOOJIEMHBIX 3aJaHUil MPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa
(3amaHMsT MO €CTECTBEHHO-HaYyYHOM TpaMOTHOCTH), B TOM YHCJIE 3aJaHUid
C MEXITPEAMETHBIM COAEPKAHUEM;

paboTy HajJ TPYNNOBBIMH WM HWHIWBUIYATBHBIMU TPOEKTAMHU, CBSI3aHHBIMU
C cojiepKaHueM Kypca (U3HKH.

N3yuyeHrne MOBTOPUTENBbHO-0000IIAIOMIETO MOAYNIS MOXET  3aKaHUYMBATHCA
MPOBEJCHUEM JUArHOCTUYECKOW paboThl 3a Kypc (U3MKH YriayOnEHHOIO YpOBHA,
BKJIIOYAIOIIEH 3aJaHusl pPa3HOrO YPOBHA CIOXKHOCTU. Pe3ynbTaThl BBINOJHEHUS
JMAarHOCTUYECKONM pabOThl MOTYT TOKa3blBaTh CTENEHb T'OTOBHOCTH OOYYarOIIMXCS
K OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMEHY MO (U3MKE, a TaKKE€ CBHUAETEIbCTBOBATH
O JOCTUTHYTOM YPOBHE €CTE€CTBEHHO-HAay4YHON I'PaMOTHOCTH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydyenue ¢usmkn Ha ypoOBHE OCHOBHOI'O OOIIEro 0OOpa30BaHUSI HAMPABICHO
Ha JIOCTMIKEHHE JIMYHOCTHBIX, METAMPEIMETHBIX M MPEAMETHBIX 00pa30BaTEJIbHBIX
pE3YyJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTe u3ydeHuss (U3MKU Ha YPOBHE OCHOBHOI'O OOIIETro 0Opa3oBaHUS
y obyuatomierocs OyayT chOpMUPOBAHBI CIIETYIONTUE JMYHOCTHBIE PE3yIbTaThl B YACTH:

1) NIaTpHOTHYECKOT0 BOCITUTAHMA:

IIPOSIBJIEHUE HMHTEpPECa K HCTOPUH U COBPEMEHHOMY COCTOSIHMIO POCCHUMCKOU
(bu3uYeCKON HAYKH;

[IEHHOCTHOE OTHOIICHUE K JOCTHKCHHUSIM POCCUNCKUX YIEHBIX -(DU3HKOB,

2) I'PAKIAHCKOro 1 IyXOBHO-HPaBCTBECHHOI'O BOCIIUTAHHUSA
IOTOBHOCTb K AKTMBHOMY Y4YaCTHUIO B O6CY)KI[€HI/II/I 06IJ_IGCTBGHHO 3HAaYUMBIX H
OTHYCCKHUX HpO6JI€M, CBA3aHHBIX C ITPAKTUYCCKUM IIPUMCHCHHUCM ,Z[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I;
OCO3HAaHHUC BAJKHOCTHU MOPAJIbHO-3TUYCCKUX ITPUHIUIIOB B JCATCIIBHOCTU y‘—IéHOFO;

3) 3CTETHYECKOr0 BOCIIMTAHHUS:
BOCIIPUSATHE DCTETHYECKHUX KAdeCcTB (U3MYCCKONW HAyKh: €€ TapMOHHYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUIHOCTH,

4) HeHHOCTH HAYYHOT O MO3HAHMSA:

OCO3HAHME LIEHHOCTU (PU3MYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUs
MHPA, OCHOBBI Pa3BUTHUsI TEXHOJIOTHUM, BAXKHENIIEH COCTABISAIOLIEH KYJIbTYPBI,

OpUEHTALUSA B IEATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX IPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IIPUPOJIbI;

pa3sBUTHE HAy4yHOM JHOOO3HATEIBHOCTH, HHTEpeca K HCCIIEAOBATEIbCKOM
JEATEIIbHOCTH;

5) ¢opmMupoBaHuSs KYJIBTYPHI 310POBbSI M SMOIMOHAIBHOI0 GJ1ar OTIOTyYHS:
OCO3HaHHME IIEHHOCTH  Oe3omacHoro o0Opa3a KU3HU B  COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BAXKHOCTU MpaBuil O€30MMAaCHOI0 IMOBEJCHUS HAa TPaHCIOPTE,
Ha JIOpOTrax, ¢ AJIEKTPUUYECKUM U TEIIOBBIM 00OPY/I0BAaHUEM B JIOMAIIIHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBbIKA PEeQIIEKCUU, MMPU3HAHUE CBOETO IMpaBa Ha OLIMOKY U
TaKOr'o e MpaBa y APyroro 4YeiaoBeKa;

6) TPy10BOro BOCIIMTAHMSA:

aKTUBHOE Yy4YacTH€ B PCIICHUM TMPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0Opa3oBaTeNbHONW OpraHU3allii, TOPOJa, Kpas) TEXHOJOTUYECKOW | COIMaIbHON
HaIPaBJICHHOCTU, TPEOYIOITUX B TOM YHUCJIE U (PU3NYECKUX 3HAHUI;

MHTEpEC K MPAKTUIECKOMY U3YyUEHUIO TTPOQPECCHid, CBI3aHHBIX C (PUUKOIA;
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7) 3K0JI0rM4€eCKOro BOCITUTAHMSA:

OpHUEHTAIMsl Ha MPUMEHEHHE (PU3NYECKUX 3HAHUN JUIsl pelIeHus 3aja4d B 00JacTH
OKPYXKaroIIel Cpelibl, INIAHUPOBAHUS TTOCTYIKOB U OLIEHKU UX BO3MOKHBIX MOCIIEICTBUI
JUISL OKPYXKAKOUIEH CPEJIbL,

OCO3HaHHE II00ATILHOTO XapaKTepa YKOJIOTUUECKUX TPOOJIeM U MyTel UX PeIIeHuUs;

8) amanTanuM K M3MEHSIOIMMCSl YCJIOBHSIM CONMAILHON M MPUPOTHOM Ccpebl:

NOTPEOHOCTh BO B3aUMOJCHCTBUU TPHU BBITIOJIHEHUHU HCCICIOBAHUN U MPOEKTOB
(bu3nYecKol HaNPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JIPYTHX;

MOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO NeSITeIbHOCTD;

noTpeOHOCTh B (DOPMUPOBAHUU HOBBIX 3HAHWUM, YMEHUU (HOPMYIHPOBATH HICH,
MOHSATHUS, TUTIOTE3bI O GUZNIECKUX 0OBEKTAX U SIBICHUSX,

OCO3HaHHE Ne(PHUIIMTOB COOCTBEHHBIX 3HAHWK M KOMIIETEHTHOCTEH B 00JacTh
busnku;

TUTAaHUPOBAHNE CBOETO Pa3BUTHUS B IPHOOPETEHUHN HOBBIX (DM3MUECKHUX 3HAHUMH;

CTpEeMJICHUE aHAJM3WPOBATh M BBIABIATH B3aMMOCBSI3H TPHUPOJBI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

OLIEHKA CBOMX JIEHCTBHUI C YUETOM BIUSHUS HA OKPYKAIOIIYIO CPETY, BOSMOKHBIX
rJ100aabHBIX MOCICICTBHM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbpTate ocBoeHUsI mporpaMmMbl Mo (U3HKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusi y oOydaromierocss Oyayr copMHUpOBaHbl METalmpeaMETHbBIE Pe3yabTaThl,
BKJTFOYAFOIIIHE TTO3HABATEIbHBIC YHUBEPCATBHBIC YUeOHBIC CHCTBUS, KOMMYHUKATHBHBIC
YHHUBEPCAJIbHbBIE YUeOHbIE IEHCTBYUSA, PEryIsITHBHBIC YHUBEPCATIbHbIC yUeOHBIC ICUCTBHUS.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBrble 1oruvyeckue 1eMCTBUA:

BBISIBJISITh M XapaKTE€PU30BaTh CYILIECTBEHHbIE NMPHU3HAKU OOBEKTOB (SIBJIEHUI),
KJIacCU(PUIMPOBATH HX;

BBISIBJISATh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCCMaTpUBAEMBbIX (aKTax, JaHHBIX
¥ HaOJIOJCHUSIX, OTHOCAIIUXCA K (PU3UUECKUM SIBJICHUSM;

BBISIBJISATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U MPU U3YyYEHUU (PU3NUECKUX SIBICHUHN U
IIPOLIECCOB, JEJIaTh BBIBOABI C HCIIONB30BAHUEM JEAYKTHBHBIX W HMHIYKTHBHBIX
YMO3aKJIIOYEHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEIHYMH;

CaMOCTOATENIbHO BBIOMpaTh CIOCOO pelieHus ydyeOHOM (u3ndeckor 3agauu
(cpaBHEHME HECKOJIBKUX BAPMAHTOB PELLEHUS, BBIOOp HanOoJee MOAXOIAIIETO C YUETOM
CaMOCTOSITEJIbHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBaTe1bCKue ACHCTBUSA:
UCII0JIb30BATh BOMPOCHI KAK UCCIE0BATEIbCKUN NHCTPYMEHT MMO3HAHUS;
MPOBOJUTH [0 CaMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY OTBIT, HECIOXKHBIM
(bU3UYECKHT IKCTIEPUMEHT, HEOOJIbIIIOE UCCIe0BaHNE (PU3UIECKOTO SIBJICHNUS,
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OLIEHMBATh Ha MPUMEHUMOCTD U JIOCTOBEPHOCTH HH(POPMAILINIO, TTOTYISHHYIO B XOZI€
MCCIIEIOBaHUS WM SKCIIEPUMEHTA;

CaMOCTOATENbHO (HOPMYNIHpPOBaTh OOOOIIEHUS U BBIBOABI IO pe3yjbTaTaM
POBEAEHHOT O HAOJIOIEHUS, OIIBITA, UCCIIEAOBAHNUS;

IPOTHO3UPOBATh BO3MOXKHOE JajlbHEWIee pa3BUTHE (PU3MYECKHUX IMPOILIECCOB, a
TaK)Ke€ BBIJBUTATh MPEATNOJIOKEHNS 00 UX Pa3BUTHUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmei:

NPUMEHSTh Pa3INYHbIE METO/bI, MHCTPYMEHTHI M 3apOChl MPU TOUCKE U 0TOOpE
uH(}OPMAINH W TAHHBIX ¢ Y4ETOM MPEIOKEHHON yueOHo! (pr3ndecKkoit 3a1aun;

aHAJIM3UPOBaTh, CHCTEMATU3MPOBATh W  HHTEPIPETHUPOBATh  MHMOPMAIIUIO
pa3IMYHBIX BUIOB U (POPM TIPEICTABICHUS;

OILICHMBATh HAJEKHOCTh MH(OPMAIIUU 110 KPUTEPHUSM, TPEII0KCHHBIM YUIHTEIIeM
WK CPOPMYIIMPOBAHHBIM CAMOCTOSTEIIBHO;

CaMOCTOSITEIILHO BEIOMPATh ONTUMAIBHYIO (POPMY TIpe/IcTaBICHUS HHPOPMAIIHH U
WUTIOCTPUPOBATh pEIIacMble 3aJIadd HECJIOKHBIMH CXEMaMH, JharpaMMaMH, WHOM
rpaduKoit 1 1X KOMOWHAIIHSIMHU.

KoMMyHHKAaTHMBHbBIE YHUBepPCAJIbHbIE ydeOHbI€e HeiiCTBUSI:

B XOJIe¢ OOCYXIeHUsI Y4eOHOTro MaTepuaja, pe3yJIbTaToB JIa0OpPaTOPHBIX pabOT U
MIPOEKTOB 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBl U BBICKA3bIBATh HJICH,
HaIleJICHHBIC Ha PEIIeHUE 3a]]au U TIoJIJIepyKaHne O1arokenaTeIbHOCTH OOIICHMS;

COTIOCTABJIATh CBOM CYXKIEHUS C CYXKICHHSIMH APYTUX YYaCTHUKOB JHAJIOTa,
OOHApYXUBATh Pa3ININE M CXOICTBO MO3UIIHA;

BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOMMYHO TPEJCTABIATH PE3YJIbTAThl BBIMOJHEHHOTO (DU3HYECKOTO OIBITA
(?KCIepUMEHTAa, UCCIIEI0OBAHMS, TPOCKTA);

MMOHMUMATh M MCIIOIH30BaTh MPEUMYIIECTBA KOMAHIHOW U MHANBUAYATIHLHOU PaOOTHI
IIPU PEIICHUH KOHKPETHOU (PU3UUECKON TPOOIEMBI;

NPUHUMATh [EJIM COBMECTHOU JEATETbHOCTH, OPraHU30BBIBaTH ACHCTBUS MO €&
JOCTHKEHHUIO: paclpeeisiTh POJu, 00CYXIaTh MPOIECCHl U Pe3yiIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUS HECKOIBKHX JIIOJICH;

BBITIOJTHATH CBOIO YacTh Pa0OTHI, TOCTUTAs] KAYECTBEHHOTO PE3yJIbTaTa 1Mo CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C APYTUMH YICHAMHA KOMAH]IbI;

OIICHMBATh KAadyeCTBO CBOErO BKIaJa B OONMH MPOIYKT 110 KPUTEPHSM,
CaMOCTOSITEIHFHO CPOPMYIIMPOBAHHBIM y4aCTHUKAMHU B3aUMOICH CTBHSI.

PerynsitTuBHBbIC YHHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

BBISBJISITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHTYaIUsX, TpPeOYIOIINX
JUISL petieHus: GU3nYeCcKuX 3HaAHUM;
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OPUEHTUPOBATHCS B PA3IMYHBIX MOAXO0aX MPUHATHS PENICHUN (MHIUBUTYaTbHOE,
MPUHATUE PEUICHUS B TPYIIIS, TPHHATHE PEIICHUHN TPYIITON );

CaMOCTOSITEJIbHO COCTAaBISITh AJITOPUTM pelieHus: (PU3MYecKoi 3aauu Wid TUIaH
UCCIIEIOBaHUA C YYETOM MMEIONIUXCS PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATH Mpe/iaracMble BAPUAHTHI PEIICHUN;

JieNaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMOKOHTP0/1b, IMOLUOHATILHBIA MHTEJVICKT:

JaBaTh AICKBATHYIO OLICHKY CUTYaLlMH U IpeJIararh IiaH €€ U3MEHEHHUS;

OOBSICHATh MPUYUHBI JOCTHKEHUS (HEIOCTHKEHHS) PE3yIbTaTOB JEATEIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JAEATENBHOCTH (B TOM 4YHUCIE€ B XOJ BBIIOJHEHHUS
(U3NYECKOr0 HCCJIEIOBAaHUS WJIM IIPOEKTa) HA OCHOBE HOBBIX OOCTOSITEJNIBCTB,
M3MEHUBIIUXCS CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEJIA U YCIOBUSAM.

CTaBUTh ce0s Ha MECTO JApPYroro 4ejoBeKa B XOJE€ CIOpa WU JUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro.

MPU3HABATh CBOE IMpaBO Ha OWIMOKY MpU pEHIeHUH (QU3NYECKUX 3a1ad WId
B YTBEPXKICHUAX HA HAYYHBIE TEMBI M TAKOE 7K€ MPABO IPYTOro.

HPEIMETHBIE PE3YJBTATDHI

K xoH1y 00yuenus B 7/ Kjacce npeaMETHbIE pe3yJIbTaThl HA YIIyOJIEHHOM YpPOBHE
JOJDKHBI OTpaXkaTh C(hOPMUPOBAHHOCTD Y O0YUYAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh TOHATHUS: (PU3MYECKUE M XUMHUYECKHE SIBJICHHUSA, HAOJI0JEHUE,
HKCIIEPUMEHT, MOJIENb, TUIOTE3a, €AMHUIBI (DU3NUECKUX BEIMYMH, aTOM, MOJIEKYJa,
arperaTHbIe COCTOSTHUSI BellecTBa (TBEpIOE, JKUIKOE, razo000pasHoe), MEXaHHUUeCKOoe
JBIKEHUE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TPaeKTOpHs,
paBHOAEHCTBYyIOmas cui, naedopmanusa (ympyrasi, IJacTUYECKasi), HEBECOMOCTb,
COOOUIAIOIINECS COCY/IBI;

YBEPEHHO pa3auyarh siBieHus (qudQy3us, TEIIOBOE IBUKEHUE YACTHI] BEILIECTBA,
PaBHOMEPHOE JBH)XCHHUE, HEPABHOMEPHOE JBM)KCHHUE, NHEPLUS, B3aUMOJACHCTBUE TeEI,
paBHOBecHE TBEPABIX TENl C 3aKPEIUIEHHOM OCBHK BpAILEHUWs, Iepefadya JaBICHUS
TBEPJABIMU TEJIaMU, JKUJKOCTSIMH W ra3amu, aTMOC(QEpHOE AaBJICHUE; IUIaBaHUE TeEl,
NPEBPALLECHNUS MEXAaHUYECKOW 3IHEPruu) IO ONUCAHUI0 HX XapaKTEPHBIX CBOICTB H
Ha OCHOBE ONBITOB, AEMOHCTPUPYIOIIUX JAaHHOE (PU3UUECKOE SIBJICHUE;

pacrno3HaBaTh MNPOSBIECHUE U3YYEHHBIX (PU3UUYECKUX SIBIICHUN B OKPYKAIOIIEM MUPE
(B TOM yucie (pU3NYECKHE SIBICHHUS B MPUPOJE: NMPUMEPHI JBUKEHHUS C Pa3IMYHbIMU
CKOPOCTSIMU B )KMBOM M HEKMBOM NMPUPOJE, TEUCTBUE CUJT TSIKECTHU, TPEHUS, YIIPYTOCTH
B IIPUPOJIE€ U TEXHUKE, BIMSHNE aTMOCHEPHOT0 JaBICHUS Ha )KUBOW OPraHu3M, IJIaBaHUE
pbI0, pplUarM B TeJie YENOBEKa), MPU 3ITOM IMEPEeBOAUTH MPAKTUUYECKYIO 3aJady
B yueOHYI0, BBIJIEIISITh CYILIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3NUYECKUX SIBICHUM;
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ONKCHIBATh M3YUYCHHBIE CBOWCTBA Tel W (DU3UYECKUE SBIICHUS, HCIOIB3YS
dbu3nyeckre BEeTUYUHBI (Macca, 00bEM, TJIOTHOCTh BEIIECTBA, BPEMsi, MyTh, CPEAHSS
CKOPOCTb, CHJIa YIIPYIOCTH, CHJIA TSIKECTHU, BEC TeJa, CUJIa TPEHUS, JAaBJIECHUE TBEPAOTO
Tena, JaBJICHUE CTOJI0A >KUJIKOCTH, BBITAIKMBAIONIAs CHUJIa, MeXaHW4eckas paboTa,
MOIIIHOCTh, TUIEYO CHUJIbI, MOMEHT CHJIbI, KOA(D(PUIIMEHT TMOJIE3HOTO JCHCTBUS
MEXaHWU3MOB, KHHETUYECKasi U MOTEHUUAJIbHAS SHEPIHsi), NMPU OMUCAHWUU IPABUIBLHO
TPaKTOBaTh (PU3MUECKUM CMBICT UCTOJIb3YEMbIX BEJIMUUH, UX 0003HAYEHUS U EAUHUIIBI
(bU3UYECKUX BEJIWYUH, HAXOAUTh (DOPMYJIbI, CBS3BIBAIOLIME JAaHHYIO (U3HUYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMU, CTPOUTHh TIpadyKud H3YYEHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BEJIUYUH;

XapaKTepru30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBJICHUS WU TPOIECCHI, HCIIONB3YS
MpaBujia CIOKEHUS CUJ (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, mpaBUIIO paBHOBECHS pbluara (0J10Ka), «30J10TOE MPaBUIIO» MEXAaHUKH, 3aKOH
COXPAHECHHS MEXaHWUYECKOW HIHEPruu, MPH 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alMChIBaTh €r0 MaTEMATUUYECKOE BBIPAKECHUE;

CTPOUTH MPOCThIEC PU3NUECKHE MOJIETN peabHBIX 00BEKTOB, IPOIIECCOB U SBJICHUI,
BBIJICIISITH IIPU 3TOM CYIIECTBEHHBIE U BTOPOCTENEHHBIE CBOWCTBA OOBEKTOB, MPOIIECCOB,
SIBIICHUU, IPUMEHATHh (PU3NYECKUE MOACIHU ISl OOBSICHEHUST (PU3UUECKUX TPOIECCOB U
peleHns y4eOHbIX 3a/ad4;

OOBSACHATH (DU3UYECKUE SBJICHHS, IPOLIECCHl M CBOMCTBA TE€JI, B TOM YHUCIE
B KOHTEKCTE CHUTYyalldid MPaKTUKO-OPUCHTUPOBAHHOTO XapakTepa, M peuiaTh
KaueCTBEHHBIE 33/1a41, B TOM YHUCJIE€ TPEOYIOIINE YNCICHHOTO OIEHUBAHUS XapaKTEPHBIX
3HaYEHUU (PU3NYECKHUX BEIIMYMH, TPH STOM BHIOMPATH aJICKBATHYIO (PHU3NIECKYIO MOJIEIb,
BBISIBIIATH TPUYUHHO-CJIIEJCTBEHHbIC CBA3UM M BBICTPAUBATh JIOTMYECKYIO LEMOYKY
pacCcyXJIeHu C OMopoil Ha M3y4EHHBIE CBOWCTBA (PH3UYECKUX SIBICHUM, (HU3HMUECKUE
3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemiarh pacu€THble 3a/1a4uu (B 2—3 AMCTBUS) MO U3y4aeMbIM TeMaM Kypca (HU3UKH,
BbIOMpAsi aJieKBaTHYIO (U3MUYECKYI0 MOJIENb, C MCIOJIb30BAHUEM 3aKOHOB U (OpPMYII,
CBSI3BbIBAIONINX (DM3MUECKUE BEIMUYMHBI, 3aMIUCHIBATh KPATKOE YCJIOBHE M Pa3BEPHYTOE
peIlIeHUEe 3a7a49M, BBIABIATH HEJOCTAIOIINE WM M30BITOYHBIC JaHHBIC, OOOCHOBHIBATH
BBIOOpD METO/la pEelIeHUs 3aJaud, HCIOJIb30BaTh CIPABOYHBIE JaHHBIC, MPOBOJIUTH
MaTeMaTUYeCcKHe MpeoOpa3oBaHUsl W pPACUE€Thl, OLEHUBAaTh  PEATUCTUYHOCTH
MOJIYYCHHOTO 3HAYEeHHMs (U3MYECKOM BEIMYMHBI M  OINpPENeNsiTh Pa3MEpHOCTb
(bu3nyuecKol BETUYUHBI, MOJYYCHHOU MPU PEUICHUU 33]1a4H;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEHIUTh MPH MOMOIIUA (PU3NYECKUX
METOJIOB, U Ipe/jIaraTh OPUEHTUPOBOUYHBIN CIIOCOO pEIIeHUS, B OTIMCAHUH UCCIIEIOBAaHUS
pacrmo3HaBaTh  MPOBEPsIEMOE  MPEANONOKEeHUEe  (TUIOTE3Yy), HHTEPHPETUPOBATH
IIOJIYYEHHBIN PE3yNbTaT;

MPOBOJIUTHh OMBITHl MO HAOIIOJCHUIO (PUBMYECKUX SIBJICHUUA WU (PU3HMUECKUX
cBOMCTB Ten (mud@y3usi, TEIIOBOE paclIMpEHUE ra3oB, SBICHUE UHEPLMH, U3MEHEHUE
CKOpPOCTM TMpH B3aUMOJEWCTBHM TeJ, IepeAadya JJaBICHUS JKUJIKOCThIO U Ta3oM,
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NPOSIBJICHUE JEUCTBUS aTMOC(HEPHOrO MABICHHs, JCUCTBHUE MPOCTHIX MEXaHU3MOB):
dbopMyIUpoBaTh MPEANOJIOKEHUE (TUTIOTE3Y) O BO3MOXKHBIX pe3yJbTarax HaOI0ICHUH,
CaMOCTOSITEJIbHO COOMpPaTh YCTAHOBKY U3 HM30BITOYHOrO Habopa 00OpYyIOBaHUS U
(bopMyupoBaTh BBIBOJIBI,

IPOBOJIUTH MPSMbIE U KOCBEHHBIE U3MEPEHMs (PU3NUECKUX BEJIWYUH (paccTOsSHUE,
IPOMEXYTOK BpPEMEHM, Macca Tejia, oObEM Tena, Cujla, TeMIeparypa, IJIOTHOCTh
KUJKOCTH U TBEPIOTrO Tena, Cuila TPEHUS CKOJBXEHUs, JaBIIEHWE BO3/AYyXa,
BBITAJIKMBAIOILAs CUJIA, IEUCTBYIONIAS HA MOTPYKEHHOE B )KUJIKOCTh TEJO, KOADPUITUEHT
MOJIE3HOTO0 JEHCTBUS MPOCTHIX MEXaHU3MOB) C MCIOJb30BAHUEM AaHAJIOTOBBIX U
nudpoBbIX MNpUOOPOB, OOOCHOBHIBATH BBHIOOP MeTOAa W3MEPEHHs, (PUKCUPOBATH
noka3aHusi MpHOOPOB, HAXOAWTHh 3HAUCHHE H3MEPAEMON BEIUYHMHBI C IOMOIIBIO
YCPEIHEHUS PE3YNIBTATOB CEPUU U3MEPEHUI U OLIEHUBATh MOTPELTHOCTD U3MEPEHHI;

IIPOBOAUTh HECIOXKHBIE HKCIIEPUMEHTAIbHBIE HCCIEIOBAHUS  3aBUCUMOCTEU
(bu3nYecKuX BETMYHH (3aBUCUMOCTHU ITYTH PAaBHOMEPHO JIBUXKYILETOCs Tella OT BpEMEHHU
JIBUOKEHMSI TEJla, CUJIbl TPEHMSI CKOJIBKEHUSI OT CHJIbI HOPMAJIBHOTO JIaBJICHUSI, KauecTBa
00pa0OTKM TOBEPXHOCTEW TE€1 M HE3aBUCUMOCTH CHJIBl TPEHHS OT IUIOIIAIu
COIIPUKOCHOBEHUS TeJ, CUJbl YIPYTOCTH OT YAJMHEHMs HPYKUHBI, BBITAJIKHUBAIOIIEH
CWJIbBl OT 00bEMa MOrpyKEHHOW 4YacTHM Tejla W OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH TeJIa, OT NIYOUHBI, HA KOTOPYIO MOTPY>KEHO TENO0, YCIOBHM
IUIaBaHUsSl TEJ, YCJIOBUM paBHOBECUS phluara M OJIOKOB): COBMECTHO C YYHUTEIIEM
dbopMynaMpoBaTh 3a7ady W TUIOTE3Y HCCIEIOBaHUS, CAMOCTOSITENBHO IUIAHUPOBAThH
UCCIICZIOBAHHUE,  CAMOCTOSTEJIBHO  COOMpaTh  3KCHEPUMEHTAIbHYIO  YCTAHOBKY
C UCII0JIb30BAHUEM MHCTPYKLUHU, IPEICTABIATH MOJYYEHHBIE 3aBUCUMOCTH (PU3UYECKUX
BEJIMYMH B BUAE TaOIWI M TpadUKOB, OLEHUBATH IOTPEIIHOCTH, AENaTh BBIBOJbBI
0 pe3yibTaTaM UCCIIEOBaHUS;

coOroaTh MpaBuiia TEXHUKKA 0€30MacHOro Tpyna Mpu padoTe ¢ J1abopaTOpHBIM
000pYy/I0BaHUEM;

yKa3bplBaTh IMPUHIMINBI JCUCTBUS NPUOOPOB M TEXHUUYECKHUX YCTPOMICTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOILAOLIUECS COCYbl, OAPOMETpP, phlUar, MOJBUKHBIA U
HETOJBMKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTH;

XapaKTepru30BaTh MPUHLMIBI JEHCTBUS HM3YYEHHBIX HPHUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKHX MPOLECCOB C OMOPOM HAa MX OMHMCAHMS (B TOM YHUCIHE:
MOJIIUITHUKY, YCTPOMCTBO BOJOMPOBOJA, TMAPABIMYECKHUI Mpecc, CUPOH, MAHOMETD,
BBICOTOMEP, OPIIHEBOM HACOC, apeOMETP), UCIOJIB3Ys 3HAHHSI O CBOMCTBAX (PU3NUECKUX
SBJICHUI U HEOOXOUMBbIE (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKH M3YYEHHBIX TEXHHUYECKUX
YCTPOWCTB, U3MEPUTENBHBIX MTPUOOPOB U TEXHOJOTMUYECKUX MPOIECCOB MPHU PEIICHUU
y4eOHO-TIPAKTUYECKUX 3a]1a4;

OPUBOJIUTH MPUMEPHl (HAXOAWTh HH(POPMALUIO O TPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUW B TMOBCEIHEBHOM KU3HU [JIs1 OOecreueHus
0€30MacHOCTU TMpH OOpallleHUH C MpudopaMU U TEXHUYECKMMH YCTPOMCTBaMU,
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COXPAHEHMS 310POBbsI U COOTIOEHUS HOPM 3KOJIOTMYECKOr0 MOBEAEHUS B OKPY KarOIIEn
cpexe;

OCYILECTBIISATH OTOOp HMCTOYHUKOB HMHPOpMALMK (PU3MUECKOTO COAECpPKAHUS
B MHTEpHETE, CaMOCTOATENIbHO (POPMYIUPYS IOMCKOBBIN 3apOC, HA OCHOBE UMEIOIINXCS
3HAaHUN U MyTEM CpaBHEHUS Pa3IMUYHbIX UCTOUHUKOB BBIAENATH UH(POPMAIUIO, KOTOpast
SIBJISIETCS] IPOTUBOPEUUBOM MJIM MOKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BaTh MPU  BBIIOJHEHUU YYEOHBIX 33aJaHUU  HAyYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOro COAEp)KaHUs, CIPaBOYHbIE MaTEpHANbl, PECYpChbl CETH
Wutepuer, Biaaerb MNpuéMaMyd KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3zoBaHUs
nH(pOpMaIIMK U3 OHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbBIE KPAaTKUE MUCHbMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE
2—-3 WCTOYHMKOB HMH(pOpManuu (PU3HMUECKOrO COAEpX,aHHUs, B TOM YHCIE MyOIMYHO
JieNaTh KpaTKUe COOOIIEHHSI O pe3yibTaTax MPOEKTOB MU Y4e€OHBIX HCCIEJOBAHMM,
IpU 3TOM TPaMOTHO HCHOJB30BaTh M3YYEHHBIN MOHATHIHBIN anmapar Kypca (U3HKH,
COIIPOBOKJATh BBICTYIUICHUE IIPE3ECHTALIUEH;

IIPY BBIIIOJIHEHUH Y4EOHBIX IPOEKTOB U UCCIIEOBAHUM paclpeieisiTh 00sS3aHHOCTH
B TPYIIIIE B COOTBETCTBUHM € IIOCTABJICHHBIMU 3aJ]a4aMU, CJICAUTH 3a BBIIIOJHEHUEM IIJIaHa
JCICTBUM, aJleKBaTHO OLICHWBATh COOCTBEHHBIM BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTPaBATh KOMMYHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHUE OKPYKAOIIUX.

K koHiry o0yueHust B 8 kij1acce nmpeIMEeTHbIE PE3yJIbTaThl HA YITyOJEHHOM YpOBHE
JOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM:

UCII0JIb30BATh MOHSTHS (Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHHUS BEIIEeCTBA, KPUCTAUIMYECKHE W amMop(dHbBIEC Tela,
HACBIIICHHBI W HEHACHIIIEHHBIM Tap, CIMOcOoObl M3MEHEHHS BHYTPEHHEW DSHEpruu,
AJIEMEHTAPHBIN AJEKTPUUYECKUN 3apsijl, NPOBOAHUKH, MOJYIIPOBOJIHUKH, AUIJIECKTPUKH,
MCTOYHUKH IMOCTOSTHHOT'O TOKA, JIEKTPUYECKOE U MAarHUTHOE TOJIsI, ONITUYECKAasi CUCTEMA)
Y CUMBOJIMUECKUH S3bIK (PU3UKH MPU PEIIeHUH YU€OHBIX U MPAKTUYECKUX 33]1a4;

YBEPEHHO pa3nuyarh sBJEHUS (TEIUVIOBOE pacllUupeHue (CxKaTue), TerIoBOe
PAaBHOBECHE, TNOBEPXHOCTHOE HATSHKEHHWE, CMAYMBAaHHUE, KANWUISIPHBIC SBJICHHUS,
UCIIapeHue, KOHJICHCAIUs, IUJIABJICHUE, KpUCTA/UIM3alUsl, KHUIIEHUE, CIOCOOBI
Terionepeaaun (TEeIUIONPOBOIHOCTh, KOHBEKI[US, W3JIYYEHUE), TEIUIOBbIE IMOTEPH,
AIEKTPU3ALMSA TEJI, B3aUMOICUCTBHUE 3aPS 0B, JEUCTBUS JIIEKTPUIECKOTO TOKA, KOPOTKOE
3aMbIKAHHUE, B3aMMOJICMICTBUE MArHWTOB, JIEMCTBUE MArHUTHOI'O MOJISI HA MPOBOJHUK
C TOKOM) IO OMNHCAaHUI0O MX XapaKTepHBIX CBOMCTB MU Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOINUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3UUECKUX SIBICHUI B OKPYXKAIOIIEM MUPE
(B TOM umciie GU3NIECKUE SIBJICHUS B MPUPO/IC: TOBEPXHOCTHBIC U KAMTUIUISIPHBIC SIBJICHUS
B IIPUPOJE, KPUCTAJUIBI B IPUPOJIE, n3ydeHue ConHIa, 3aMep3aHrue BOAJOEMOB, MOPCKHUE
Opu3bl, 00pa30BaHUE POCHI, TyMaHa, MHEs, CHEra, SJIEKTPUUECKHUE SBJICHUS B aTMocdepe,
AJIEKTPUYECTBO KUBBIX OPraHW3MOB, MAarHUTHOE MOJe 3eMJH, Jpei(d MoarCcoB, pob
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MarHUTHOTO TOJIS JUIS KU3HHM Ha 3emile, MOJISIPHOE CHUSHUE), MPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO 3a7adyy B y4e€OHYIO, BBIIEISATH CYIIECTBEHHBIE CBOMCTBa (MPHU3HAKH)
(bu3nYecKuX SABICHUM;

ONKCHIBaTh M3YyYEHHBIE CBOMCTBA Te€lI M (PU3UUYECKUE SBJICHMS, HCIONb3Ys
¢usnyeckue BEIMUYMHBI (TeMIepaTrypa, BHYTPEHHSSI JHEprusi, KOJUYECTBO TEIIOTHI,
pabota raza, ynenbHas TEIJIOEMKOCTh BEIIECTBA, YAEJbHAs TEIUIOTAa ILJIaBJICHUS,
ylelbHasg TeIuloTa MapooOpa3oBaHus, yAedbHAs TEMJIOTa CropaHusi TOILUIUBA,
KO?((PUIIMEHT MOJE3HOr0 JACUCTBHUS TEMJIOBOM MAIMHBI, OTHOCUTEIbHAS BIAXKHOCTD
BO31yXa, OJJEKTPUYECKUH 3apsl, Cuja TOKa, DJIJIEKTPUYECKOE HaIpsiKEHUE,
COIPOTUBIIEHHE MTPOBOAHUKA, DJ[C B LIeTH MOCTOSTHHOTO TOKA, JIEKTPUUYECKOE YACIbHOE
COIIPOTUBJICHHUE BEIIECTBA, pad0Ta U MOIIHOCTh JEKTPUUECKOT0 TOKA), MPH OMHCAHUU
IPAaBUIILHO TPAKTOBATH (PU3NUECKUI CMBICIT UCTIONIb3yEMbIX BEJIMUUH, UX 0003HAYCHHS U
eIUHULBl (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYNbI, CBS3BIBAIOIINE JAHHYIO
Gu3MYecKyl0 BEIMYMHY C JPYTMMH BEJIMYUHAMH, CTPOUTH TpaUKu H3YUEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SBJICHUS U TMPOLECCHI, HCIONb3YS
OCHOBHBIE TOJIOKEHUSI MOJCKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS BEIleCTBa,
ypaBHEHHUE TEIUIOBOrO OallaHCa, 3aKOH COXPAaHEHMs JJIEKTPHUUECKOIro 3apsja, 3aKoH
KynoHa, npuHIMI Cynepro3uiuu JIEKTPUYECKHUX NoJieH, 3akoH OMa Ju1d ydacTka LemnH,
npaBwia Kupxrogda, 3akon Oma sl monHoOM uenu, 3akoH Jlxoyns-JleHua, 3akoH
COXPAHEHMS PHEPIHH, MPU 3TOM pa3inyarh CIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U €ro
MaTeMaTUYECKOE BBIPAXKECHUE;

CTPOUTD MPOCTHIE (PU3NUECKHE MOJIENN PEATbHBIX O0BEKTOB, IPOLIECCOB U SIBJICHUI,
BBIJICJISITH IIPU 3TOM CYILIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB, IIPOLIECCOB,
SIBIICHUW, IPUMEHATHh (PU3NYECKUE MOACIHN ISl OOBSICHEHUST (PU3UYECKUX TPOIECCOB U
pelieHus yueOHbIX 3a7ady;

OOBSACHATHh (DU3MYECKUE SIBICHUS, MPOIECChl M CBOICTBA TEJ, B TOM 4YHUCJIE U
B KOHTEKCTE€ CHUTYyallud MPAKTUKO-OPMEHTUPOBAHHOIO XapakTepa, U pemiarhb
KaueCTBEHHBIE 33/1a41, B TOM YHUCJIE TPEOYIOIIME YUCICHHOT'O OLIEHUBAHUS XapaKTePHbIX
3HAYeHUH (PU3NYECKUX BEIUYUH, TIPU 3TOM BBIOUPATh afeKBAaTHYIO (PU3UYECKYIO MOJIEIb,
BBISIBJISITh MPUYMHHO-CIEACTBEHHBIE CBA3M W BBICTPAUBATH JIOTMYECKYIO LIETIOYKY
paccyXJIeHUi C OMOpOoN HAa U3YUYECHHBIC CBOMCTBA (PM3UYECKHUX SIBICHHUM, (PU3UUYECKUE
3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pelIaTh pacu€THBIC 3a/1a4M (C OOpoi Ha 2—3 ypaBHEHUS) 110 U3Yy4a€MbIM
TeMaM Kypca (pU3uKH, BbIOUpas aAeKBaTHYIO (PU3UUYECKYIO MOJIENb, C HCIOIb30BaHUEM
3aKOHOB U (OpMYyJ, CBSI3BIBAIOLIUMX (U3NYECKUE BEIMYMHBI, 3allUCHIBATH KPaTKoe
yCIIOBHE U Pa3BEPHYTOE pElICHUE 3a7aui, BBIBISATH HEAOCTAIOLIUE WM U30BITOUHBIE
JaHHbIE, 0OOCHOBBIBATh BBHIOOP METOJA PELICHMs 3aJauyM, UCIOJIb30BaTh CIPABOYHBIE
JaHHbIE, TPUMEHITh METOABl AHAM3a PAa3MEPHOCTEH, HCIOJIb30BaTh Trpaduyeckue
METO/Ibl pPEeIlIeHUs 3a7ad, MPOBOJUTH MaTeMaTHYEeCKUE MpeoOpa3oBaHUs U Pacuérhl,
OLICHUBATh PEATMCTUYHOCTh TOJYYEHHOIO 3HA4YeHHs (PU3MUECKOW  BEIUYMHBI
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U OINpeNessTh Pa3MEpPHOCTh (PU3MUECKON BEIUYUHBI, TONYYEHHOW IMPH PpEIICHUU
3a]a4u;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh HPU MOMOIIU (PU3MUECKHX
METOJIOB, Y IIpeJIaraTb OPUEHTUPOBOYHBIN CIIOCOO PELICHMS], B OMMCAHUU HCCIIEI0BAaHUS
pacrio3HaBaTh  IPOBEpsSEMOE  MpENINoNoKeHue  (TUIOTe3y), HHTEPIPETUPOBATH
IOJIy4YECHHBIN PE3YJIbTAT;

NPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3UYECKUX SIBJICHUN WA (PU3MUECKUX CBOICTB
TeNn (KanWUIApHBIE SIBJICHUS, 3aBUCUMOCTb JaBJICHUS BO3JyXa OT €ro o0béMa u
TEeMIIepaTypbl, CKOPOCTH TpOIlecca OCThIBAHUs (HAarpeBaHWs) MPU W3TYYEHUU OT IIBETA
U3ITy4arolel (MoraonarIeit) MoBEpXHOCTH, CKOPOCTh UCIAPEHHS BOABI OT TEMITEpaTyphl
XKUIKOCTH W IUIOIIAQAM €€ IOBEPXHOCTH, OJJIEKTpHU3alMs TeJI U  B3aMMOJCHCTBUE
IIEKTPUYECKUX 3apsi/IOB, B3aMMOJICHCTBUE ITOCTOSIHHBIX MAarHMTOB, BU3YyaJIU3aLUsl
MarHUTHBIX IOJIEH MOCTOSHHBIX MAarHUTOB, JAEWCTBUS MarHUTHOI'O MOJISI Ha MPOBOAHHK
C TOKOM, CBOMCTBa 3JEKTPOMArHUTA, CBOMCTBA 3JIEKTPOABHUIaTelsl MOCTOSHHOIO TOKA):
dbopMynHpoBaTh MPOBEPSEMOE MPEANOJIOKEHHE (THUIMOTE3y) O BO3MOXKHBIX pe3yibTaTax
HaOJIIOZICHNH, CaMOCTOSATENbHO COOMpAaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
000pyI0BaHUSsl, ONMCHIBATh X0/ ONbITA U (DOPMYIIMPOBATH BHIBOJIBI;

IPOBOJUTH IPSMBIE U KOCBEHHBIE U3MEpPEHUS (PU3NYECKUX BEIMUUH (TeMIepaTypa,
OTHOCHUTEIIbHAS BIAYKHOCTh BO3/1yXa, CHJIa TOKA, HAIIPSKEHUE, yAeNbHas TEII0EMKOCTb
BELIECTBA, COMPOTUBJIEHUE MPOBOJHUKA, padOTa M MOIIHOCTh AJIEKTPUUECKOIO TOKA)
C MCIIOJIb30BAHUEM AHAJIOTOBBIX U LIM(PPOBBIX NpUOOPOB, OOOCHOBHIBATH BHIOOP METO1a
U3MEpeHUsl, (PUKCUPOBaTh MOKa3zaHUs NPUOOpPOB, HAXOAWUTh 3HAUEHUE H3MEpsieMOn
BEJIMYMHBI C IOMOIIBI0 YCPEOHEHUs PE3YJIbTaTOB CEPUM HM3MEPEHUN M OLEHUBATH
MOIPEIIHOCTh U3MEPEHUN;

IPOBOJIUTH 3KCIEPUMEHTAIbHBIE HCCIIEIOBaHUS 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH (3aBUCUMOCTb [IaBJICHUS BO3AyXa OT €ro o0bEéMa W HarpeBaHus WIH
OXJIQKJICHUS, HMCCIICJOBAaHUE SIBJIEHUS TEIMIOOOMEHa MpU CMEIIMBAHUU XOJOIHON U
ropsiueil Bozbl, 3aBUCUMOCTb COMPOTHUBJICHUS MPOBOJHMKA OT €ro JJIMHBI, IJIOLIAIU
MOMEPEYHOr0 CEYEHHUS U YIETbHOTO CONTPOTUBIICHHS BEIIECTBA MPOBOJIHKUKA, CHJIbI TOKA,
IPOTEKAIOIIET0 Yepe3 IMPOBOJHHUK, OT HAIPsSHKEHUS HAa IPOBOJHHKE, HCCIEIOBaHUE
MOCJIEAOBATENIBHOIO M MApajUIeIbHOIO COEAVMHEHUH IPOBOJHUKOB): COBMECTHO
c yuuteneM (HOpMyIHMpOBaTh 33Jadyy M TUIOTE3y HCCIEAOBAHMS, CAMOCTOSTEIBHO
IUIAHUPOBATh  HCCJIENOBAaHME, CaMOCTOSATEIBHO COOMpAaTh  HKCIEPUMEHTAIbHYIO
YCTAaHOBKY C HCIIOJIb30BaHUEM HWHCTPYKLHH, MPEACTABIATH IMOTYYEHHBIE 3aBUCUMOCTH
¢u3nyecKkux BEIMYUH B BHUJIE TaONUIl U rpauKOB, OLICHUBATh MOIPEUIHOCTH, JEIATh
BBIBOJIBI T10 PE3yJbTaTaM UCCIICOBAHUS;

coOmoaTh TpaBuia Oe30macHOro Tpyaa Impu  paboTe ¢ 1a00paTOpPHBIM
000py/I0BaHUEM;

XapaKkTepu30BaTh MPUHLMIBI JEHCTBUA M3YYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOUCTB M TEXHOJOTMYECKHX MPOLECCOB C OMOPOM Ha UX OMHUCaHUs (B TOM YHCIIE:
cUCTeMa OTOIUICHHSI JIOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETpP, BOJIbTMETD,
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CUETUMK DJIEKTPUUECKON SHEPruH, 3JECKTPOOCBETUTENbHBIC NPUOOPHI, HArPEBATEIbHBIC
AIEKTPONPUOOPHI (MPUMEPHI), NMPEAOXPAHUTEIN U UX TPUMEHEHHE B OBITY U TEXHUKE,
MPUMEHEHUE  [OCTOSIHHBIX  MAarHuTOB,  3JEKTPOMAarHUTOB,  3JIEKTPOJBUTATEIb
MOCTOSIHHOTO TOKAa), HCIIOJNb3ysl 3HAHMS O CBOMCTBaX (U3MYECKUX SIBJICHUM,
He0OX0IMMbIe (PM3UUECKUE 3aKOHBI i 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA W U3MEPHUTENIbHBIE MPUOOPHI
M0 CXeMaM U CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIM TEPMOMETP, TEPMOC, TICUXPOMETP,
TUTPOMETP, JBUraTellb BHYTPEHHErO CropaHusi, SJEKTPOCKOI, PEOCTaT), COCTaBIIATH
CXEMbI JJICKTPUUYECKUX IIENEeH ¢ MociaeAoBaTeIbHbBIM U MapajlUIeIbHbIM COSIUHEHUEM
AJIEMEHTOB, pasfiuyas YCJIOBHbIE OOO3HAYEHHUs DJIEMEHTOB DJIEKTPUUECKUX IICTICH,
UCIIO0b30BaTh CXEMbl U CXEMATUYHbIC PUCYHKH HU3YUYECHHBIX TEXHUYECKUX YCTPOUCTB,
WU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKUX IMPOIECCOB MPH PEIICHUH Y4eOHO-
MPaKTUYECKUX 3a]1ay;

MPUBOIUTH TMPUMEPHl (HAXOAUTh HWHOOPMAIMIO O MPUMEpax) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUW B TMIOBCEJHEBHOM KU3HU Il OOecreueHus
0€30MacHOCTH TMpH OOpallleHUH C MpudopaMU U TEXHUYECKUMH YCTPOMCTBaMU,
COXPAHEHMS 3I0POBbsI U COOIOJICHUSI HOPM IKOJIOTUYECKOTr0 MOBEACHUS B OKPY>Karolen
cpene;

OCYHIECTBIIATh MOUCK HHMoOpManuu Quznueckoro cojepxkanus B HHTepHeTe,
CaMOCTOSITEILHO (POPMYIUPYsI TMOUCKOBBIN 3allpoC, HA OCHOBE HMMEIOIIUXCA 3HAHUU U
CpaBHEHUS JIOMOJHUTEIBHBIX UCTOUHUKOB BBIACIATh HH(POPMAIINIO, KOTOpas SIBISETCS
MPOTUBOPEUNBON T MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh TMPU  BBINIOJHEHWH YUYEOHBIX 3aJlaHU  HAYYHO-TIOMYJISIPHYIO
TuTepaTypy (U3MUECKOrO COAEp)KaHUs, CIPABOYHBIC MaTEPHUANBI, PECYpChl CETH
WuTteprer, Bnamerb mpuéMaMyd KOHCIEKTHUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIIMK U3 OHON 3HAKOBOW CUCTEMBI B IPYTYIO;

Co3/1aBaTh COOCTBEHHbIC NMHCbMEHHBIE M KpaTKWE YCTHBIE COOOIIeHHs, 00001as

uH(pOpPMAaINIO U3 HECKOJIbKUX MCTOYHUKOB (DU3UYECKOTrO COJEp:KaHHUs, B TOM YHUCIE
nyOJIMYHO  MPEACTAaBIATh  PE3YNbTaTbl  MPOEKTHOM WM HCCIEeN0BaTEIbCKOU
JEATEeNIbHOCTH, MPU 3TOM IPaMOTHO MCHOJb30BaTh M3YUCHHBIM MOHSATUWHBIA ammapar
Kypca (pu3uKH, COMPOBOXK/IAaTh BRICTYIICHUE MTPE3EHTAINCH;
IpPU BBHITIOJHEHUW YYEOHBIX MPOCKTOB M HCCJICIOBAHWHA (DU3MYECKUX ITPOIECCOB
pacnpenessiTh 00S3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C TOCTABJICHHBIMHU 3aJadyaMu,
CIIEIUTh 3a BBINOJHEHHEM IUIaHA [JEWCTBUH W KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBATh  COOCTBEHHBIM  BKJAJ B  JEATEIBHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJICUCTBHE, MPOSBIISS TOTOBHOCTH pa3peiath KOH(IUKTHI.

K xoH1y o0yuenus B 9 ki1acce npeaMeTHbIE pe3yJIbTaThl HA YIIyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh C(hOPMUPOBAHHOCTD Y O0YUYAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh TOHSATHUS (CHUCTEMa OTCYETa, OTHOCUTEIBHOCTh MEXaHHYECKOIO
JIBUYKEHUS, HEBECOMOCTh M MEPETPY3KHU, LEHTP TSHKECTU, MEXAaHUYECKHUE BOJIHBI, 3BYK,
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UHOQPa3BYK U YyABTPa3BYK, JJIEKTPOMArHUTHBIE BOJHBI, PEHTTEHOBCKOE H3IYYCHUE,
IKajga 3JEKTPOMArHUTHBIX BOJIH, ICTOYHUKHU CBETA, OJIM30PYKOCTh U JAIbHO30PKOCT,
CHEKTPbl MCIYCKAHWS W TOTJIOUICHMs, anb(a-, Oera- U raMMa-u3aydeHHs, U30TOIIbI,
SJIEpHasl U TEPMOSJEpHAsi YHEPreTUKa) U CUMBOJIIMYECKUH S3bIK (PU3UKH MPU PELICHUU
y4eOHBIX U MPAKTHUUECKUX 33/1a4;

YBEPEHHO pa3jinyaTh SBJICHUS (PABHOMEPHOE M HEPABHOMEPHOE IPSIMOJIMHEHHOE
JBUYKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE ABUYKEHUE, CBOOOJHOE MaJeHUE Tel,
JIBUYKEHUE TIO OKPY>KHOCTH, B3aMMOJICHCTBUE TEJ, PAaBHOBECME MaTepUaIbHOM TOYKH,
pEaKTUBHOE JABUKEHUE, HEBECOMOCTb, KOJeOaTelbHOE IBHKEHHE (rapMOHUYECKUE,
3aTyXawlire, BbIHYXKIEHHbIE  KOjeOaHMs), pPE30HAHC, BOJHOBOE  JIBUJKEHUE
(pacpocTpaHeHHE W OTpaXeHHE 3BYyKa, HHTEpepeHuus u audpakius BOJH),
NPSIMOJIMHEMHOE pPacHpOCTPAHEHUE, OTPAKEHHE M IPEIOMIIEHUE CBETa, IOJIHOE
BHYTPEHHEE OTPA)KEHHE CBETA, PA3JIOKEHHE OEI0oro CBeTa B CHEKTP M CIO0XEHHE
CHEKTPAJIbHBIX LIBETOB, ECTECTBEHHAs PaJMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHENYATOrO
CHEKTpa U3Ty4YEHHUS) MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOINUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh NPOSBICHUE U3YUCHHBIX (PU3UUECKUX SIBICHUI B OKPYXKAIOIEM MUPE
(B ToM uncne pu3nUECKUe SIBICHUS B MIPUPOJIE: NPUIUBBI U OTJIMBBI, IBUKEHUE MIIAHET
CoJIHEUHOH CUCTEMBI, PEaKTUBHOE JABU)KEHHUE KUBBIX OPraHW3MOB, BOCIIPHUITHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHUYECKHE BOJHBI, I[yHAaMH, 3XO, I[BE€Ta Te7,
ONTUYECKHE  SIBJICHUS B  MpUpoAe, OHOJIOTMYECKOe  JEWCTBHE  BUAMMOTIO,
yIbTpadroNIeTOBOIO M PEHTTEHOBCKOTO HW3JIYUYCHHH, €CTECTBEHHBIN pPaJHOaKTHBHBIM
($OoH, KOCMUYECKHE JIy4H, PaIHOAKTUBHOE U3JTy4YE€HUE IPUPOJHBIX MUHEPAJTIOB JICHCTBUE
paZIMOAaKTUBHBIX M3Jy4YEHU HA OpraHU3M 4YeJlOBeKa), IpU 3TOM NEPEBOAUTH
NPaKTHUYECKYIO 3aJaduy B y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOMCTBA (TMPU3HAKH)
(bu3HUeCcKUX SIBICHUI;

ONMKCHIBATh M3YUYECHHbIE CBOWMCTBA Tl M (DU3UUECKUE SIBIICHUS, HUCIHOJb3Ys
bu3nueckre BeIMYUHBI (CPEellHSs] U MTHOBEHHAs CKOPOCTh Tejla MPU HEPABHOMEPHOM
JIBW)KCHUHM, YCKOPEHHE, IMEPEMEIICHUE IMPU PABHOYCKOPEHHOM MPSAMOIMHEHHOM
JIBUKEHUU, YTJIOBasi CKOPOCTh, LIEHTPOCTPEMUTEIBLHOE YCKOPEHHUE, CUJla TPEHHUS, CUila
YIIPYTrOCTH, CHJIA TSDKECTH, YCKOPEHUE CBOOOTHOTO MAaJCHUS, BEC Tela, LIEHTP TAKECTU
TBEPAOIO TeJa, UMITYJIbC TENA, UMITYJIbC CUJIbI, MOMEHT CHJIbI, MEXaHUYECKasi padoTa u
MOIIIHOCTh, TMOTEHIMAlbHAs SHEPrus Tella, MOAHSATOrO0 HaJ MOBEPXHOCTHIO 3E€MIIH,
NOTCHIMAIbHAS JHEPrus CXKATOW IPYKUHBI, KUHETUYECKas DJHEprus, IOJHas
MEXaHWYeCKasi SHEprusi, Nepuoja M 4YacTora KojeOaHul, Nepuosl MaTeMaTU4YEeCKOro U
IPYKUHHOTO MAasiTHUKOB, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTH
CBEeTa, IIOKa3aTellb MPEJIOMJICHUSI Cpeibl), NMPU ONUCAHUM MPABHIBHO TPAKTOBAaTh
(bu3HUECKUI CMBICI UCTIOJIb3YEMbIX BEIMUHH, UX 0003HAYEHUS U €AUHULIBI (PU3HUECKUX
BEJIMYMH, HAXOIUTh (OpPMYJbl, CBSA3BIBAIOLIME JAaHHYIO (U3UYECKYI0 BEIMYUHY
C JAPYTMMHU BEJIIMYMHAMH, CTPOUTH TPaQUKU H3YyYEHHBIX 3aBUCUMOCTEH (U3HUECKUX
BEJIMYMH;
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XapaKTeprU30BaTh CBOWCTBA TeJ, (PU3WUYECKHUE SBJICHUS WU TPOIECCHI, HCIIONB3YS
3aKOH COXPAHEHUsI IHEPruM, 3aKOH BCEMHUPHOIO TSATOTEHUS, MPUHIUIT CYNEPHO3UIIUU
CWJ, TPUHLMI OTHOCUTENbHOCTH ['anmunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCa, TEOPEMY O KMHETUYECKON SHepruu, 3aKoH ['yka, 3akoH bepHynmau, 3aKOHBI
OTPKEHHSI W TIPEIOMJICHUSI CBETa, (POPMYNy TOHKOHW JIMH3BI, TJIAHETAPHYIO MOJEIb
aToMa, HYKJIOHHYIO MOJEIb aTOMHOIO $Jipa, 3aKOHbl COXPAaHEHUs 3apsigoBOro M
MacCOBOI'0 YHCEJI TMpU SJACPHBIX PEAKIUSIX, MPU OTOM pazidyaTh CIOBECHYIO
(GhopMyJIUPOBKY 3aKOHA M €70 MaTeMaTHYECKOE BBIPAKEHUE;

CTPOUTh (PU3MUECKHE MOJCIN pPEaTbHBIX OOBEKTOB, MPOILIECCOB U SIBJICHUH,
BBIJICJISITH TIPU TOM CYIIIECTBEHHBIC U BTOPOCTENEHHBIE CBONCTBA OOBEKTOB, MPOIECCOB,
SIBIICHUW, IPUMEHATHh (PU3NYECKUE MOACIHN ISl OOBSICHEHUS (PU3UIECKUX TPOIECCOB U
peleHus y9eOHbIX 3a7a9;

OOBSCHATHh (DU3UYECKUE SBJICHHS, MPOIECCHl M CBOMCTBA T, B TOM YHUCIE
B KOHTEKCTE€ CHUTyalldid MPaKTHKO-OPUEHTHUPOBAHHOTO XapakTepa, M peuarh
KaueCTBEHHBIE 33/1a4U, B TOM YHUCJIE TPEOYIOIINE YUCICHHOT'O OIICHUBAHUSI XapaKTePHbIX
3HaYEHUN (PU3NYECKHUX BEIMYMH, TPH 3TOM BBIOMPATH aIEKBATHYIO (PU3NYECKYIO MOJIEIIb,
BBISIBJISITh PUYMHHO-CIICJICTBEHHBIE CBA3M U BBICTPAUBATH JIOTMYECKYIO LIETIOYKY
paccykJieHui U3 2—3 1aroB ¢ OMOPON Ha M3YUYECHHbIE CBOMCTBA (DM3MUECKUX SBIICHUM,
(bur3nYecKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO pemiaTh pacy€THhIE 3aJaud IO H3y4yaeMbIM TeMaM Kypca (U3UKH,
BBIOWpas aJeKBAaTHYIO (PU3MYECKYIO MOJIEJNIb, C MCIOJIb30BAaHHUEM 3aKOHOB U (hOpMyI,
CBSI3BIBAIONINX (DM3UYECKUE BEIMYMHBI, 3aITUCHIBATH KPATKOE YCIOBHUE W Pa3BEPHYTOE
pellleHuEe 3a7a4M, BBIABIATH HEJOCTAIOIINE WM U30BITOYHBIC JaHHBIC, OOOCHOBHIBATH
BBIOOpD MeETO/la pelIeHHsS 3a/layd, HCIOJb30BaTh CIPABOYHBIC JIaHHBIE, MPUMEHSTH
METOJIbl aHAIM3a Pa3MEPHOCTEN, MUCIIONb30BaTh Tpauueckrue METOMbl PEIIeHUs 3a1ad,
MIPOBOJIUTh MAaTEMAaTHUYECKUE MPEOOPa30BaHUs U PACUETHI, OLICHUBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3HAueHHs (U3MUECKOW BENUYMHBI U ONpPENEsTh Pa3MEPHOCTH
(bu3nuecKol BETUYMHBI, MOJTYYCHHOU MPU PELICHUH 33]1a4H;

pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE€ MOXHO PELIUTh MPU MOMOIIM (U3HUUYECKUX
METOJIOB, U TIPe/IjIaraTh OPUCHTHUPOBOYHBIN CIIOCOO PEIICHUS, B OTIMCAHUH UCCIICIOBAHUS
pacro3HaBaTh MPOBEPSIEMOE MPEANONOKEHUE (TUMOTE3y), OIEHUBATh MPABUIBLHOCTH
MOPsI/IKA MPOBEJCHUS UCCIIEIOBAHUS, UHTEPIIPETUPOBATD MOTYUYCHHBIN pe3yabTar;

MPOBOJIUTH OMNBITHI 1O HAOTIONCHUIO (PU3UYECKUX SIBJICHUU WU (PU3HUECKUX
CBOICTB TeJ (M3y4eHUue BTOPOro 3akoHa Hel0TOHA, 3aKOHA COXPAHEHUS SHEPTUH, 3aKOHA
COXpaHEHHUs UMITYJIbCA, JEHCTBHE 3aKOHA bepHYIUIM 1 BOSHUKHOBEHUE MTOABEMHOM CHIIBI
KpbLJIa, 3aBUCUMOCTh TEpHojia KoieOaHui MPYKMHHOTO MasTHUKA OT MacChl Ipy3a U
KECTKOCTH TIPY)KMHBI W HE3aBUCHUMOCTh OT AaMIUIMTYAbl MajblX KOJeOaHH,
NpSIMOJIMHENHOE PACIPOCTPAHEHHE CBETa, pasjioKeHUe OeIoro cBeTa B CIEKTP,
M3y4EHUE CBOMCTB U300 PAKEHUS B TJIOCKOM 3€pKaJie U CBOMCTB M300paKeHUSI MpeIMeTa
B coOuparollell JIMH3e, HaOII0IeHUE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB M3Ty4CHUS):
dbopMyIUpoBaTh MPOBEPSEMOE TIPEANOI0KEHNE (TUITOTE3Y) O BO3MOXKHBIX Pe3yybTaTax
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HAOJIIOICHHM, CaMOCTOSATENIbHO COOMpaTh YCTAHOBKY M3 U30BITOYHOro Habopa
000pyI0BaHMsI, OMUCHIBATH X0 ONBITAa U (POPMYIUPOBATH BHIBOJIBI;

IPOBOJUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, ONpeneisis cpeaHee
3HAYCHHE H3MEPSEMON BEIMUYMHBI U OINpPEAENsAs MOrPEHIHOCTh PE3YJIbTAaTOB IMPSMBIX
U3MepeHnii, 000CHOBBIBATH BHIOOP crioco0a u3MepeHus (M3MEpPUTEIILHOTO Proopa);

IPOBOJUTH KOCBEHHbIE M3MEpPEHUs (PU3NYECKUX BEIMUYUH (CpPEelHss CKOPOCTh U
YCKOpEHHUE Tella MPH PaBHOYCKOPEHHOM JBIKEHUH, YCKOPEHHE CBOOOTHOTO Ta/IeHUs,
HKECTKOCTh TPYXKUHBI, KOIPPUUMUEHT TPEHUS CKOJIBKEHHUS, MeXaHWyeckas pabora u
MOIIIHOCTb, 9aCTOTa M MEePHOJ KOJIeOaHN MaTeMaTUYECKOT0 U MPY>KUHHOTO MasiTHUKOB,
dhoKycHOE paccTOosiHME COOMparoIIe JUH3BI U €€ ONTUYecKas Cujia, PaauOaKTHBHBIMN
¢$oH) ¢ UCIOIB30BAaHMEM AHAJIOTOBBIX M IHU(PPOBBIX MPHUOOPOB: 0OOCHOBHIBATH BBHIOOP
METOJa  WM3MEpPEHHus, IUIAHUPOBAaTh  M3MEPEHHs, CaMOCTOSATENbHO  COOMpaTh
HKCIIEPUMEHTANIbHYIO YCTAaHOBKY, BBIYHMCISATH 3HAYCHHE BEJIMYMHBI U AHAIM3MPOBATH
NOJTyYEHHBIE PE3YNbTaThl, OLIEHNBAs TIOTPEITHOCTh PE3YJIHTaTOB KOCBEHHBIX U3MEPEHUM;

IPOBOJUTH 3KCIEPUMEHTAIBHBIE HCCIIENOBAaHUS 3aBUCUMOCTEN (U3NYECKUX
BEIMYMH (3aBUCUMOCTh IIyTH OT BPEMEHHU IpPU PABHOYCKOPEHHOM JBM)KEHUU
0e3 HayalbHOM CKOPOCTH, 3aBHUCHUMOCTb CHJIBI TPEHMSI CKOJBXKEHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHMsI, NIEpUOa KOJeOaHUI MAaTEeMaTHYECKOr0 MasTHUKA OT JJIUHBI
HUTH, OIpENeJCHNe YCKOPEHHsS CBOOOJHOTO TAaJCHUs, HCCICTOBAHUE HM3MEHEHUS
BEJIMYMHBI U HAMPaBJICHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCTD YTJIa OTPaKEHUSI CBETa
OT yriia MajeHusl, yriia IpeJoMIICHUS OT yria MaJeHus CBETOBOIO JIyda, UCCIeI0BaHIE
TPEKOB: HM3MEPEHHE JHEPruu YaCTUIIBl MO0 TOPMO3HOMY MyTH (1Mo doTorpadusim)):
COBMECTHO C yuuTeneM (opMyiaupoBaTh 3aJadyy W THUIOTE3y HCCIEeI0BaHus,
CaAMOCTOSATEJIbHO  IJIAHMpPOBAaThb  MCCJIEOBAHUE,  CaMOCTOSATENbHO  COOHMpaTh
HKCIIEPUMEHTAIBbHYIO YCTAHOBKY, MPEACTABIISATH MOIYyUCHHbBIE 3aBUCUMOCTH (PU3NUECKUX
BEIMYMH B BHUAC TaOiWIl M TpaduKOB, OICHUBATH IOTPEIIHOCTH, ACNaTh BBIBOIBI
10 pe3yJibTaTaM UCCIEI0BaHUS;

coOmoaTh TpaBuJia 0Oe30mMacHOro Tpyda IIpu  pabore ¢ JabopaTOPHBIM
000pYy/I0BaHUEM;

XapakTepu30BaTh MPUHIMUIBI JACHCTBUS H3YYEHHBIX MNPUOOPOB, TEXHHUUECKHUX
YCTPOMCTB M TEXHOJOTMUECKHUX IPOLIECCOB C OMOPOM HA MX OMUCAHMS (B TOM YHUCIE:
CIHIOMETP, JATUYUKH TOJIOKEHUS, PACCTOSIHUS U YCKOPEHHS, PaKeTa, dXOJOT, OYKH,
MIEPUCKOI, (pOTOAIIapaT, MUKPOCKOII, TEJIECKOI, ONTHYECKHE CBETOBO/IBI, CIIEKTPOCKOII,
NO03UMETp, Kamepa BunbcoHa), ncnosb3ys 3HaHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUU U
HEO0X0AUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH, HCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHBIE
PUCYHKH H3YYEHHBIX TEXHUYECKHMX YCTPOWCTB, HU3MEPUTEIbHBIX MPUOOPOB H
TEXHOJIOTUYECKUX MPOLECCOB MPU PELICHUH Yy4eOHO-TIPAaKTUYECKUX 3aj[ayd, ONTHYECKHUE
CXEMBI JJIs MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U COOUpArOLEeH JIHH3E;

OPUBOJIUTH MPUMEPHl (HAXOAWTh HHPOPMALUIO O NPUMEPAX) MPAKTUUYECKOTO
UCTIONh30BaHUS (DU3MUECKUX 3HAHWW B TIOBCEIHEBHOW >KM3HU [IsI OOECTeueHUs
0€30MacHOCTU TMpH OOpallleHUH C MpudopaMU U TEXHUYECKMMH YCTPOMCTBaMU,
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COXPAHEHMS 310POBbsI U COOTIOEHUS HOPM 3KOJIOTMYECKOr0 MOBEAEHUS B OKPY KarOIIEn
cpene;

OCYILECTBJIATh MOUCK HH(pOpMaluu Qunyeckoro cojepxkanus B HMHTepHere,
CaMOCTOATENIbHO (POPMYIMpPYs TOMCKOBBIM 3allpoc, HAXOAUTb IYTH OIpEAeiICHUsS
JIOCTOBEPHOCTH IMOJIYYEHHOM HH(pOpMAllMM HAa OCHOBE HUMEIOUIUXCA 3HAHUW U
JOTIOJIHATENIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBINOJHEHUU YYEOHBIX 3aJaHUU  HAy4YHO-TIOMYJIIPHYIO
auTepaTypy (U3MUECKOro COAEp)KaHUs, CIPaBOYHbIE MaTEpHANbl, PECYpChbl CETH
Wutepuer, Biaaerb MNpuéMaMyd KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3zoBaHUs
nH(pOpMaIIMK U3 OHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uH(pOpMAIIUU U3 HECKOJbKUX HCTOYHUKOB (DU3MUYECKOTO COACP)KAHUSA, ITYOJIUYHO
IIPEACTABIATD PE3YIbTATHI IPOSKTHOW WIIM UCCIIEA0BATEIBCKON NEATENBHOCTH IIPU 3TOM
rPaMOTHO MCIIOJb30BATh M3YYCHHBIM NOHATHMHBIA almapar H3y4aemMoro pasziena
GU3MKKM W COMPOBOXKJATh BBICTYIUICHUE IMpE3eHTaled ¢ Y4ETOM OCOOEHHOCTEH
ayJIUTOPUU CBEPCTHHUKOB.
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
Haumenosanue
No KomnnuecTBO
o pa3lesioB U TEM 4ACOR [IporpammHoOe conepxkaHue OcHOBHBIE BUJIBI JEATEILHOCTH 00YyUYarOITUXCS

y4eOHOr o mpeaMeTa

Paznen 1. ®usuka u ee poib

B NO3HAHHUM OKPYKAKIIEro MUpPa

1.1 | ®usuka — Hayka 2 Pu3nkKa — HayKa 0 IPUPOLE. BrisiBnenue paznuuuii Mexay pU3sn4ecKuMu u
0 MPUPOJIE SABnenus npupoab! (37eMEHThI XUMHUYECKUMHU TTPEBPAIICHUSIMU.
COAEPKaHUs, BKIIOYAIOIIME PacrioznaBanne Gpu3nyecKkux sSBICHUM:
MEXKIIPEIMETHBIC CBSI3H). MEXaHUYECKHUX, TEIJIOBBIX, AJICKTPUUYECKUX,
duznyeckue SABICHUS: MarHUTHBIX U CBETOBBIX.
MEXaHUYECKHUE, TCIIOBBIE, Hab6monenne u onrcanue GU3nIecKux
BJIEKTPUYECKUE, MATHUTHBIE, SIBIICHUH
CBETOBBIC, 3BYKOBBIC
1.2 | ®usnueckue 4 dusnueckre BeINUUHEL. OrnpeneneHue 1EeHbI IeJICHUS Kb
BEJIMYUHBI Pa3zmepnocts. Equnutibt HM3MEPUTEIHHOTO TIPHOOpA.

(u3nYEeCKUX BETHMUUH.
N3mepenue pusmvecknx
BEJIMYMH. DTaJOHBI.
duznueckure nNpudopsI.

Llena nenenns. [lorpemnocts
usmepenuit. [Ipasuna
0e30macHoro Tpyja npu padore
C J1abOpaTOPHBIM
000pyI0BaHUEM.
MexyHapoiHasi cucTema

N3mepenne MMHEeNHbIX pa3MepoB TEI U
IIPOMEKYTKOB BPEMEHHU.

OnpeneneHne NOrpelHOCTH IPH NPSIMBIX
U3MEPECHUSAX.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO
Tena.

M3MepeHne miomany ¢ IOMOLIBIO MAJICTKH.
N3mepenue TeMiieparypsl Ipy IOMOIIU
AKUJKOCTHOIO TEPMOMETPA U TaTUHKA
TEMIIEPATYPHI.
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CAHUHUII. HepeBoz[ BHECHUCTCMHBIX
CANHHI B CAMHHNIIBI CHu

N3mepenne BpeMeHu.

OnpeneneHue pasmMepoB MAIbIX TE€JI METOAOM
PSAOB.

BrinosiHeHrEe TBOPUECKHUX 3aJaHHUM 110 TTIOUCKY
CIOCOOOB U3MEPEHUST HEKOTOPBIX (PU3NUECKUX
XapaKTEPUCTUK, HAIPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YAANEHHBIX
00BEKTOB, OOJBIINX PACCTOSHUMA, MaJIbIX
IPOMEXYTKOB BpeMeHu. O0cyxieHne
MpearaéMbIxX Crioco0OB

1.3. | EcrecTtBenHoO-
HaY4YHBIN METOA
MO3HAHUS

Kak ¢usuka u qpyrue
€CTECTBEHHBIC HAYKU U3y4YalOT
npupoay. EcTecTBEeHHO-HayUHBbII
METOJT ITO3HAHUS: HAOJIIOICHHE,
MMOCTAaHOBKA HAYYHOI'O BOIMPOCA,
BBIJIBI)KCHUE THIIOTE3,
AKCIEPUMEHT I10 TTPOBEPKE
TUNOTE3, OOBSICHCHHUE
Ha0JIFOJaeMOr0 SIBJICHUS.
Onucanue GU3NIECKUX SBICHUN
C IIOMOIIBIO MOJIEJIEN

BriaBrkenne rumnores, 0ObSICHIIONUX MPOCTHIE
SIBJICHUSI, HAIIPUMED:

— [I0YEMY OCTAHABJIMBACTCS JBUXKYILECECS

10 TOPU30HTAJIBHON MTOBEPXHOCTH TEJIO;

— MOYEMY B KapKYIO TIOTOJlY B CBETJION OHEHKIE
MPOXJIAJHEN, YEM B TEMHOM.

BrinBmkenue uaei o cnocodax mpoBepKu
TUIIOTE3.

[IpoBenenune nccnenoBaHus Mo MPOBEPKE
KaKoW-11M00 TMNoTe3bl, HAPUMEp, JAITbHOCTh
noJIETA IIApUKa, IIYIIIEHHOIO TOPU30HTAJIBHO,
TeM OoJblIle, 4eM OOJIbIle BICOTA ITYCKA.
[TocTpoeHue pocTeNINX MOAEIIEH
(bu3HUeCcKuX SABJICHUMN (B BUJI€ PUCYHKOB WA
CXEM), HanpumMep, NajcHue MpeamMera;
MPSMOJIMHENHOE PACIIPOCTPAHEHUE CBETA

Hroro no pasneny
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Paszneu 2. IlepBoHayaibHbIe CBEJACHHS O CTPOCHHHU BelleCTBA

2.1 | CtpoeHue BemiecTna 2 CtpoeHue BelecTBa: aTOMBI U HaOmonenue u nuHTEpIpeTanysi ONbITOB,
MOJIEKYJIBI, KX Pa3Mephl U MAcChl. | CBUACTEIHCTBYIOIINUX 00 aTOMHO-
OnbIThI, 1OKa3bIBAIOIINE MOJIEKYJIIPHOM CTPOEHUU BEIIECTBA: OMbITHI
JUCKPETHOE CTPOEHUE BEILIECTBA | C PACTBOPEHUEM PA3IUYHbBIX BEUIECTB B BOJIE.
OreHka pa3MepoB aTOMOB U MOJIEKYJI
C HCTIONb30BaHueM (hoTorpaduid, MOTy4eHHBIX
Ha aTOMHOM CHJIOBOM MMKPOCKOIIE.
Omnpenenenue pasMepoB MOJIEKYJIbl METOJIOM
psi0B
2.2 | JIBwxeHue U 4 JIBr>KeHHE YacTHII BEIeCTBRa. Hab6monenne u o0bsicHeHHE OPOYHOBCKOTO
B3aUMO/ICCTBHE CBsI3b CKOPOCTH JBUKECHUS IBYKCHUSI U ABJICHUS TUPPY3Un.
YacTHULl BELIECTBA YacTHULl C TEMIIEPaTypOH. [IpoBenenue u 0ObsICHEHUE ONBITOB
BbpoyHoBCKOE ABMXEHHE. 10 HaOJTFOJICHUIO TETIJIOBOIO PACIIIUPEHHSI Ta30B.
Huddyzus. Bzaumopeiictue [IpoBeneHne u 0ObSICHEHUE OIBITOB 110
YaCTHUII BEIIECTBA: MPUTSDKEHNE U | OOHAPY)KEHUIO CUJT MOJIEKYIISIPHOTO
OTTAJIKMBaHUE MPUTSHKEHUS U OTTATKHBAHHS
2.3 | ArperarHbie 1 ArperatHble COCTOSTHUS Onucanue (C UCIOIB30BAHUEM MPOCTHIX

COCTOsHHA BCIICCTBA

BEIIECTBA: CTPOCHHUE ra3oB,
KUJIKOCTEN U TBEPABIX
(KpUCTAIIMYECKUX) TEJ.
B3auMocBs13p MEX Ty CBOMCTBAMU
BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHO-
MOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbix
COCTOSIHUM BOJIbI

MOJIeNIel) OCHOBHBIX Pa3iIM4Mil B CTPOSHUU
ra3oB, JKUJIKOCTEH U TBEPIBIX TEIl.
OOBbsacHEHNE MAJION CKUMAEMOCTH KHUAKOCTEH
Y TBEPIBIX T€J, OONBIION COKMMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus! (OPMBI TBEPIBIX TEI
Y TEKY4ECTH KUIKOCTH.

IIpoBeneHne ONBITOB, JOKA3bIBAIOIINX, YTO

B TBEPJOM COCTOSIHUM BOJIbI YaCTHILIBI
HaxOJATCS B CPEAHEM JAJIbLIE APYT OT Apyra
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(TJIOTHOCTH MEHBIIIE), YEM B KUKOM.

VY cTaHOBIIEHHE B3aMMOCBS3U MEXKTY
OCOOCHHOCTSIMH arperaTHbIX COCTOSTHUMN BOJIBI U
CYILIECTBOBAHUEM BOJHBIX OPraHN3MOB

Hroro no pazneny

7

Pa3nen 3. /IBM:keHHe U B3auUMoeiicTBHE TeJl

3.1 | Mexanunueckoe
JIBUKEHUE

10

Mexannueckoe apuxenue. [yt
u niepemMelienre. PaBHoMepHoe 1
HEpPaBHOMEPHOE JBUKEHHUE.
CB0o0OOIHOE Ma/ieHHE KaK MpUMep
HEPAaBHOMEPHOTO JIBHXKEHUS TEIl.
Cxopoctb. CpenHsisi CKOPOCTb
IIPU HEPAaBHOMEPHOM JIBUKEHUU.
Pacuér nmytu 1 Bpemenu
JIBUKEHUSI.

I'paduku 3aBuUCUMOCTEN
BEJIUYWH, OMUCHIBAIOIINX
nBikeHue. O01me NoHsATUS

00 OTHOCUTENBHOCTH JIBUKEHHUSI.
CnoxxeHue CKOpoCTel Jisl Tell,
JBIDKYIIUXCS TTapaJJIeIbHO

HccnenoBanne paBHOMEPHOTO ABHMYKEHUS U
oTpeJIeICHUE €ro MPU3HAKOB.

N3mepenue cKopocTu MpsIMOIMHENHOT O
JBOKCHUSL.

Habmronenne HepaBHOMEPHOTO JABMKCHUS U
OMPEICIICHUE €T0 OTJIMYUI OT PABHOMEPHOTO
JIBYDKCHUS.

OrnpeneneHre CKOpOCTH PaBHOMEPHOTO
JBYOKEHUS (IIapuKa B KUJIKOCTH, MOJICIIH
AJICKTPUYECKOT0 aBTOMOOWIIS M TaK Jlajiee).
Ornpenenenue cpeaHel CKOPOCTH CKOJIbKEHUSI
OpycKka WId 1apuKa Mo HaKJIOHHOM TJIOCKOCTH.
N3ydyenne cBOOOTHOTO MaIeHUs TEN Pa3HOU
MAaccChbl.

DKCIEPUMEHTAIBHOE JI0Ka3aTeNbCTBO, UTO
CBOOOIHOE TaJIeHNE — TIPUMED
HEPaBHOMEPHOT'O JIBHXKCHUS

(C UCTIIOJIb30BaHMEM 3aMEIJICHHOTO PeKUMa
CbEMKH).

[Tonyyenue u anam3 rpapuKoOB 3aBUCUMOCTH
MyTH U CKOPOCTH OT BPEMEHHU.
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Pemenue 3anay (B TOM yucie rpaguueckum
METOJIOM) Ha OIpeJIelIeHUEe YyTH, CKOPOCTH U
BPEMEHU PABHOMEPHOT'O JBUKEHUS

3.2

Nuepuus, macca,
IUIOTHOCTh

SBneHue nHepUUH. 3aKOH
nHepuuu. Bzaumonencraue ten
KakK MpUYMHA U3MEHEHUS
CKOPOCTH ABWXEHHUs Tesl. Macca
KaK M€pa MUHEPTHOCTH Tena

B [IOCTYNATEIbHOM JBUKECHHHU.
[InotHOCTH BeniecTBa. CBs3b
IJIOTHOCTHU € KOJIMYECTBOM
MOJIEKYJ B €UHUIIE 00BEMA
BemecTBa. CMECH U CIUIaBhl.
[ToBepxHOCTHAsA U TUHEWHAS
TTIOTHOCTh

OOBsICHEHHNE U TTPOTHO3UPOBAHKE SBJICHUH,
00YCIIOBJICHHBIX WHEPIIUEH, HAIPUMED, YTO
MIPOMCXOAUT MPU TOPMOKEHUHU UIIA PE3KOM
MaHEeBpe aBTOMOOMUJIS, TOUeMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTH JIBUKECHUE

Ha BEJIOCHUIIE/IC NI cCaMOKaTe | T. 1.
IIpoBeneHre 1 aHATU3 OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTb U3MEHECHUS
CKOpPOCTH T€JIa OT €r0 MacChl

IIPU B3aUMOJEHUCTBHUHM TEIL.

IIpoBeneHne u aHanu3 ONMBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JIBMOKEHUS TEJla B pe3yJibTaTe JCUCTBUS HA HETO
IPYruX Tell.

[IpoBenenue n aHAJIN3 OMBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTb U3MEHEHUS
CKOpPOCTH T€JIa OT €r0 MacChl

IIPU B3aUMOJICHICTBUU TET.

IIpoBeneHre FKCIIEPUMEHTA TI0 ONPEICTICHUIO
IUIOTHOCTHU TBEPJIOTO TEJIA.

N3mepenue Maccesl Tena pa3andHbIMU
CII0CO0aMHU.

Pemenue 3amay Ha onpeiesieHUEe MacChl TENA,
ero o0bEMa 1 MIOTHOCTH.

37



denepanpHas padbogas nmporpamma | @usnka. 7-9 knaccel (yriy0aEéHHBIA YPOBCHB )

OHp@I[eJ'IeHI/IC INIOTHOCTH TCJIa B PC3YJIbTATC
HU3MCPCHUA €I'0 MACChl 00BEMa

3.3

Cuna. Buare! cui

15

Cuita Kak XapakTepHUCTHKA
B3auMozeiicTBus Ten. Cuna
YIPYrocTH M 3aKoH I'yka.
N3mepenune Cuiibl ¢ MOMOIIBIO
OWHAMOMETpA. SBieHue
TATOTEHUS U cWiIa TshkecTH. Cuila
TSKECTH Ha JIPYTUX IJIaHETaX.
Bec Tena. HeBecoMmocTs.
CnoxxeHue cu, HalpaBJIEHHBIX
10 OAHOM MIPSAMOH.
PaBHogelicTByromas cui. Cuna
Tpenus. TpeHue CKOJIbKEHUS U
TPEHHE TOKOS, BA3KOE TPEHUE.
Tpenue B Ipupoae U TEXHUKE

W3yueHre B3anMOACUCTBHSI KaK TPUYHHBI
M3MEHEHUsI CKOPOCTH TeNa UM €ro
nedopmarum.

Onucanue peasbHbIX CUTYaUi
B3aMMO/ICUCTBUSA TN C TOMOIIBIO MOJIENIEH,
B KOTOPBIX BBOJUTCS IIOHATUE U U300paKEHUE
CHJIBI.

N3yuenue cuibl ynpyrocti. MccnenoBanue
3aBUCHMOCTHU pacTsokeHus (nedopmalium)
MPYXUHBI (PE3UHOBOIO IIHYPA)

OT TIPUIIOKEHHON CHIIBI C IOCTPOCHUEM
rpajduxa.

AHaJIN3 TPAKTUYECKUX CUTYALUH, B KOTOPBIX
MPOSIBIISIETCSI IEUCTBUE CUITBI YIIPYTOCTH
(ynpyrocts mMsi4a, KpOCCOBOK, BETOK JIepeBa
u Jip.).

Pemennie kauecTBEHHBIX 3a/1a4, CBSI3aHHBIX

C SIBJICHUEM TATOTECHMUSL.

OOBbscHeHnEe OpOUTANBHOIO ABM)KEHUS IIJIAHET
C MCIIOJIb30BAHUEM SIBJICHUS TSATOTEHUS U
3aKOHA HHEPIUH.

W3mepenne Beca Tena ¢ mOMOIIBI0
auHamomeTpa. O00CHOBaHKE 3TOrO cnocoda
HU3MEPCHHSL.

AHanu3 1 MOICTUPOBAaHUE SIBJICHUS
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HEBECOMOCTH.

DKCNEepUMEHTAIbHOE TTOTy4YCHHUE MTpaBuia
CJIO>KEHHUSI CUJI, HAIPABJICHHBIX BAOJIb OJHOU
npsmoil. OnpeiesieHue BeTUYUHBI
PaBHOACUCTBYIOILIEH CHII.

Nzyuenue cuibl TPEHUS CKOJIBKEHUS U CUJIbI
TPEHHUS TTOKOSI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS
OT CUJIbI IABJICHUS U CBOWCTB TPYLIUXCA
ITOBEPXHOCTEM.

Pemenue kauecTBEHHBIX 3a7a4, OCHOBAHHBIX
Ha aHAJIN3€ MPAKTUYECKUX CUTYallU, B
KOTOPBIX MPOSIBJISIETCS JIEUCTBUE CUJIIbI TPEHMUS,
HCIIOIB3YIOTCS CITOCOOBI €€ YMEHBIIICHUS WITH
yBEJIMUCHUSA (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHHE aBTOMOOMJIS, UCIIOH30BAHUE
MOIIITUITHUKOB, IJIaBaHUE BOIHBIX JKUBOTHBIX
u Jp.).

Pemenue 3ana4 ¢ ucnonb3zoBanueMm Gopmyi
JUTISL pacy€Ta CUJIbl TSXKECTH, CUIIBI YIIPYTOCTH,
CHUJIbI TPEHUS

Htoro no pazneny

34

Paznen 4. /laBjieHne TBEPABIX TeJl, dKUAKOCTEH U ra3oB

4.1

Jasnenue. [lepenaua
JaBJICHUS TBEPABIMU
TeJIaMU, KUJKOCTSIMU U
razamu

5

Jasienue. Cuna qaBiieHUsI.
CniocoObl yMEHbIIIEHUS U
yBeNMYCHUS naBicHus. [laBieHue
raza. 3aBUCUMOCTb JIaBJICHUS Ta3a

AHanmm3 1 00BbSICHEHUE ONBITOB M MPAKTHYECKUX
CHUTYaITNi, B KOTOPBIX TPOSBIISIETCS CHJIa
TaBIICHUSI.

O6ocHOBaHME CITOCOOOB YMEHBIICHUS U
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0T 00bE€MaA U TEMIIEPATYypHI.
Ilepenaua naBneHust TBEPABIMU
TEJIaMU, )KUJIKOCTSIMU U ra3aMu.
3axoH [lackais.
[THeBMaTHYECKHE MAIITUHBI

YBEIMYCHHSI TaBIICHHUS.

N3ydenue 3aBUCUMOCTH JaBJICHUS ra3a

0T 00bE€Ma U TeMIIepaTypBhl.

N3ydenune ocobeHHOCTEH Tepeaaun JaBIeHus
TBEPABIMH TEJIAMH, KHJIKOCTSIMHU U Ta3aMH.
O6ocHOBaHUE PE3YNIBTATOB OMBITOB
O0COOEHHOCTSIMHM CTPOCHHS BEIIECTBA

B TBEPZIOM, KUIKOM U Ta3000pa3HOM
COCTOSIHMSIX.

DKCIEpUMEHTAILHOE JI0KA3aTENbCTBO 3aKOHA
ITackans.

OOBsICHEHNE YCTPONCTBA U MPUHITATIA
JIEHCTBUS THEBMATHUYECKUX MAIIIVH.

Pemenune 3anauy Ha pacu€r naBiaeHust TBEPAOTO
Tema

4.2

JlaBiieHrE KUAKOCTH

3aBHUCHUMOCTh JIABJICHUS
KUIKOCTH OT TITyOHHBI
norpyxkenus. ['mapocrarnueckui
napajaokc. CooOmaroriuecs
cocynbl. ['uapaBnuueckue
MexaHn3Mbl. Mcrionp3oBanne
BBICOKHX JIaBJICHUM

B COBPEMEHHBIX TEXHOJIOTUSIX.

Y CTporcTBO BOAONPOBOIA

HccnenoBanue 3aBUCUMOCTH JaBICHUS
KUIKOCTH OT TIIYOMHBI TTOTPY>KEHUS U
IUIOTHOCTH JKUIKOCTH.

HaOmronenue u o0bscHEHNE
THUAPOCTATUYECKOT O TapaJoKkca Ha OCHOBE
3akoHa Ilackans.

N3ydyeHne cooOIIaronmxcs cocyaoB.

Pemenne 3ama4y Ha pacu€T NaBIECHUS KUIKOCTH.

OObsicHEeHUE TPUHIIUNA IEUCTBUS
TUAPABIAYECKOTO Mpecca.

AHanu3 u 00bsCHEHHE MPAKTUYECKUX
CUTYyaluH, IEMOHCTPUPYIOIIMX MIPOSABICHUE
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JaBJICHUS KUJAKOCTH | 3aKoHa [Tackans,
Hanpumep, MPoIEeCCOB B OPraHUu3Me
TP TIIYOOKOBOHOM HBIPSTHUH.

AHanIM3 cUCTEM BOJOMPOBOAA

4.3 | AtmocepHoe ) AtMocdepa 3emin u DKCnepUMEeHTAIbHOE OOHAPYKEHNE
JaBJICHUE aTMoc(epHOe TaBJICHHE. aTMoc(epHOro JaBJICHHUS.
[IpuunHBI CylIECTBOBAHUS AHanu3 1 00bACHEHHUE OIBITOB U MPAKTUYECKUX
BO3YILIHON 000JIOYKH 3EeMJTH. CUTYallUi, CBSI3aHHBIX C ACUCTBUEM
Onbit Toppuyennu. U3mepenue | atMochepHOro 1aBJICHHUS.
aTMoc(epHOro JAaBJeHUS. [ImanupoBaHue U MOCTAHOBKA OMbITA
3aBUCUMOCTH aTMOC(EepHOTO ¢ cU(OHOM.
TaBJICHUS OT BBICOTHI HAJ OOBbscHeHHUE CyIecTBOBaHUS aTMOC(hEpHI
ypoBHeM Mopsi. [Tpubopsl Ha 3eMJIe 1 HEKOTOPBIX IJIaHETaX WM €€
I U3MEPEHHs aTMOC(HEPHOTO OTCYTCTBHS Ha JPYTuX miaHerax u JIlyre.
JaBJICHUS DKCrepuMeHTATbHOE O0OHAPYKEHHE
aTMoc(epHOro JAaBJICHUS.
AHanu3 1 00BSICHEHHE OMBITOB U MPAKTUYECKUX
CUTYallMi, CBSI3aHHBIX C IEMCTBUEM
aTMoc(epHOro AaBJeHUS.
[InanupoBaHue U MOCTAHOBKA OMbITA
¢ cuoHOM.
OObsiCHEHUE CYIIECTBOBaHUSI aTMOC(Epbl
Ha 3eMJIe 1 HEKOTOPBIX IJIAHETaxX WM €€
OTCYTCTBHUSA Ha APYrux miaaHerax u Jlyne
4.4 | ]JleficTBUE KUJIKOCTH U 12 JleiicTBHE KUAKOCTHU U rasa DKcnepuMeHTaIbHOE OOHAPYKEHUE JIEHCTBUS

ra3a Ha IOrpy€EHHOe
B HUX TEJIO

Ha MOrpyKEHHOE B HUX TEJIO.
Brirankusaronias (apxumenona)

KHUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO.
OnpeneneHne BhITAIKUBAIOIIEH CUJIBI,
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cuina. 3akoH Apxumesna. Y cJIoBue
BO3HHUKHOBCHHS BBITAJIKMBAIOIICH
(apxumMenoBOM) CUITHI,
noarekanue. [IimaBanue tei.
BoznyxoruiaBanue

JNEUCTBYIOIIEH Ha TEJIO, MOrPYKEHHOE

B JKUJKOCTb.

[IpoBenenne u 006CyX ACHUE OIBITOB,
JEMOHCTPUPYIOIIMX 3aBUCUMOCTh
BBITAJIKMBAIOIIEN CUJIbI, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOM

B )KUJIKOCTb YaCTH T€JIa U OT INIOTHOCTH
KHUJIKOCTHU.

HccnenoBanne 3aBUCUMOCTH BECa Tela B BOJE
0T 00bEMa MOrPYKEHHOU B JKUAKOCTh YaCTH
Tena.

[IpoBepka HE3aBUCUMOCTH BBITAJIKHBAIOLIECH
CHUJIbI, ICUCTBYIOLIEH HA TEIO B XKUJKOCTH,

OT Macchbl Tea.

Pemenne 3ana4 Ha IpUMEHEHUE 3aKOHA
Apxumena v yCIIOBHS TIJIaBaHUS TEll.
KoncrpynpoBanue apeomerpa.
KoHcTtpynpoBanue apeoMeTpa Ui JOIKU U
ONpeNeNICHUE €€ rPy30M0AbEMHOCTH

Hroro o pazneny 28
Pa3znen 5. PaGora u MOHOCTD. JHeprus
5.1 | PaGoTa 1 MOIIHOCTH 6 Mexanuueckasi padoTta JiJisl CUJl, | DKCIEPUMEHTAIBLHOE ONpPEICIICHUE

HAMNpPaBJICHHBIX BAOJb JINHUU
nepemenieHus. MonHoCTh

MEXaHUYECKON pabOThl CUIIBI TSXKECTU MPHU
I1aJICHUU TEJIa U CUJIbl TPEHUS

[IpY PABHOMEPHOM MEPEMEILICHUU TEJIa

10 TOPU30HTAJIBHON ITOBEPXHOCTH.

Pacuér MomHocTH, pa3BuBaeMoOM IpHU MObEME
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10 JIECTHUIIE.
Pemenue 3ama4 Ha pacy€T MeXaHUYECKON
pabOThI U MOIITHOCTH

5.2 | IIpocThie MeXaHU3MBbI [IpocThie MEXaHU3MBI: phIYar, OrnpeneneHye BEIMTPHINIA B CUIIE MPOCTHIX
BOPOT, OJIOK, ITOJIUCIIACT, MEXaHU3MOB Ha MIPUMEPE pblyara, moJABUKHOIO
HaKJIOHHAS MJIOCKOCTbD, 1 HENOABMKHOI'O OJIOKOB, HAKJIOHHOU
HOKHUYHBIN MeXaHn3M. MOMEHT | JIOCKOCTH.
cuibl. PaBHOBecHe phiuara. HccnenoBanue ycioBus paBHOBECHS pbIyara.
[TpaBui0 MOMEHTOB. Omnpenenenue padboOTHI CUJIBI YIIPYTOCTH
[Ipumenenue npaBuia IIpHU MOIBEME TPY30B IIPU TOMOILH
paBHOBECHS pbluara K OJIOKY. IIOJIBMKHOT'O OJIOKA.

«30JI0TOE TTPABUIIO» MEXAHUKHU. Pemenue kauecTBEHHBIX 3a7a4, CBI3aHHBIX
KIII mpocThIXx MEXaHU3MOB. C BBIIBJICHUEM JEHUCTBUA MPOCTHIX MEXAHU3MOB
[TpocThie MEXaHU3MBI B OBITY, B Pa3JIMYHBIX UHCTPYMEHTAX U
TEXHHKE, )KUBBIX OpraHu3Max MIPUCIIOCOOJICHUSIX, UCTIONB3YEMBIX B OBITY U
TEXHUKE, a TAKXKE B )KUBBIX OPraHU3Max.
DKCNEepUMEHTaIbHOE JJOKAa3aTEIbCTBO
paBeHCTBa PadOT MpU MPUMEHEHUHN MPOCTHIX
MEXaHU3MOB.
Onpenenenne KII/ moaBuxHOro u
HEIOABIKHOI0 0JIOKA, HAKJIOHHOU
IIOCKOCTH.
Pemenue 3a1a4 Ha npUMEHEHUE MTPABUIIA
paBHOBecHs peruara v Ha pacuér KI1/]
5.3 | Mexanudeckasi SHEpPTrus MexaHn4deckas YHeprusi. OrnpeneneHre U3MEHEHUS KUHETUYECKON U

Kunernueckas n noreHunaibHas
sHeprus. lIpespatienue oq1HOro

HOTGHHH&HBHOﬁ OHCPIruu TCjIa Ipu €ro
CKaThIBAaHUM MO HAKJIOHHOM IIIOCKOCTH.
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BHJIa MEXAaHUYECKON SHEPIUU

B IIPYyroil. 3aKOH COXpaHECHUS U
MIpEBpaLICHUS SHEPTUU

B MEXaHUKE

DKCNEPUMEHTAIBHOE U3YYCHUE 3aKOHA
COXPAHEHUSI MEXaHUYECKOU YHEPIUH.
DopMyIMPOBAHUE HA OCHOBE MCCIICIOBAHUS
3aKOHA COXPAHEHUS MEXaHUYECKOW SHEPTUH.
OO6cyxIeHune rpaHull IPUMEHUMOCTH 3aKOHa
COXPAHEHUSI YHEPIUH.

Pemenue 3a1a4 ¢ UCIIOJIB30BAHUEM 3aKOHA
COXPAHEHUSI YHEPIUHU

Hroro no pazneny

19

[ToBTOpeHue n 0600IIeHHE

CucreMaruzaiys 1 00001IeHNe
IIPEIMETHOTO COJICPKAHUS U
ONBITA JICSTEIHLHOCTH,
MPUOOPETEHHOTO TIPH U3YICHUHN
Kypca pu3uku 7 Kiacca
yrayOJaE€HHOrO ypOBHS

Pabora ¢ Tekcramu (pU3NUECKOro CoepIKaHus
10 U3YYEHHBIM TEMaM.

Pemenue 3a1a4, OTHOCAIIMXCS K Pa3InYHbIM
paszzenam U TeMaM Kypca (GU3MKH 7 Kiacca,

B TOM YHCJIE 33]1a4, HHTETPUPYIOINX
COZIEpKaHKE Pa3HbIX Pa3/EIIOB.

Brinonnenne nabopaTopHbIX padOT U OIBITOB
(BkJTrOUasi pabOThI U ONBITHI U3 MEPEUHEH

K pazzenaM Kypca 7 Kilacca) B yCIOBHUAX
CaMOCTOSITEJIbHOTO MJIAHUPOBAHUS TPOBEICHHUS
ucciel0BaHus, BbIOOpa 1 000CHOBAHUS METOAA
M3MEPEHHsI BETMYNH, COOPKU
HKCIIEPUMEHTAIbHON YCTAaHOBKHU.

BrinonHenue npo0ieMHbIX 3aJaHUI TPaKTUKO-
OpPUEHTUPOBAHHOIO Xapakrepa (3a1aHus

10 €CTECTBEHHO-HAyYHOU IPaMOTHOCTH), B TOM
YUCJIE 3aJaHAN C MEXIPEAMETHBIM
COJIEp’)KaHHeM; pabOThl HaJ TPYNIIOBBIMU UITU
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WHIUBUTyaJIbHBIMHU TIPOEKTAMH, CBSI3aHHBIMU
C cojiep>kaHueM Kypca (hu3uKy 7 Kiacca
yrIyOJIEHHOTO YPOBHS

OBHIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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8 KUIIACC
HanmenoBanue
No KomnuecTBo
w pa3lesioB U TEM 4ACOR [IporpammMmHOe conepxkaHue OcHOBHBIE BU/JIBI JAEATETLHOCTH 00YyUYaIOIITUXCS
y4e0HOro mpeMeTa
Pa3znea 1. TenioBble ABJIEHUSA
1.1 | CtpoeHue u cBoOMCTBa 6 OCHOBHBIE TTOJIOKEHHUS Habmronenue u mHTEpIIpeTaIys OIMbITOB,

BCIICCTBA

MOJIEKYJISIPHO-KUHETHYECKON
TEOPUU CTPOCHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIEKYJ. ONbITHI,
MTOATBEPKIAIOIIAE OCHOBHBIC
MTOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHH.
Mopaenu TBEpAOro, KUJIKOTO U
ra3000pa3HOro COCTOSIHUM
BeulectBa. Kpucraumueckue u
amopdusbie Tena. ['paden —
HOBBIA MaTepUall ISl HOBBIX
TEXHOJIOTHM. TeXHOJIOruun
MOJTY4YE€HUSI UCKYCCTBEHHBIX
anMa3oB. OObSICHEHHE CBOMCTB
ra3oB, KUIKOCTEN U TBEPIBIX TEI
Ha OCHOBE MOJIOKECHUH
MOJIEKYJIAPHO-KUHETUYECKON
teopuu. [ToBepxnocTHoe
HATSKEHHUE, CMAaUYMBaHHUE,

CBHUJIETEIbCTBYIOIIUX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOEHUU BEILIECTBA: ONbITHI

C PaCTBOPEHHUEM pa3INYHbIX BELUIECTB B BOJIE.
Pemenue 3a1a4 o OLEHUBAHUIO KOJIUYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHULIE 00BEMA
BELIECTBA.

HaGmronenue u 00bsicHEeHHE OPOYHOBCKOI'O
JIBUXKEHUS, ABJIeHUs TudPy3un U paznuauii
MEXy HUIMH Ha OCHOBE ITOJIOKEHUI
MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BELIECTBA.

OOBbscHEHNE OCHOBHBIX Pa3IMYUid B CTPOCHUH
ra3oB, KUIAKOCTENU U TBEPABIX TEI

C MCIIOJIb30BAHUEM IOJIOKEHUN MOJIEKYJISPHO-
KWHETUYECKOW TEOPUH CTPOEHUS BEIIECTBA.
[IpoBeneHe ONBITOB MO BhIPAIIMBAHUIO
KPUCTaJJIOB TOBAPEHHOW COJIM WJIU caxapa,

10 OOHAPYKEHUIO IEUCTBUS CUJT
MOJIEKYJISIPHOTO MPUTSKEHUS.

[IpoBenenne u 0ObSICHEHUE OIBITOB,
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KaIMUISIPHBIE SBIICHUA.
TemoBoe pacuimpeHue u
ckartue. 3aBUCUMOCTD JaBJICHUS
raza ot 00bEéMa, TeMIiepaTypsl

JEMOHCTPUPYIOIINX TTOBEPXHOCTHOE
HaTsOKCHHUE, KalMUISIPHBIC SIBJICHUS U SIBJICHUC
CMa4YMBaHHUSI.

N3mepenue cuiibl MOBEPXHOCTHOT'O HATSIKEHUS.
OOBsICHEHHE POJIM KaNMILISIPHBIX SBJICHUI

JUTSI IOCTYTUJICHUSI BOJIBI B OPTaHU3M PacTEHUM.
Hab6monenue, nposeeHne U 00bICHEHUE
OIIBITOB 10 HAOJIOICHHUIO TEIIJIOBOI'O
pacIIupeHus Ta30B, KUAKOCTEH U TBEPIBIX TEL.
OOBbsacHeHue coxpaneHus: 00bEMa TBEPIBIX TE,
TEKYYECTH KHIKOCTH (B TOM YHCIIC PA3HUIIBI

B TEKYUYECTH JIJISI Pa3HBIX KUIKOCTEH ),
JIaBJICHUS Tra3a.

[TpoBeneHue OnbITOB, IEMOHCTPHPYIOIINX
3aBUCHMOCTbD JIaBJICHHUS BO3]IyXa OT ero o0béma
1 HarpeBaHUs WM OXJIKJICHUS, U UX
00BSICHEHHE HAa OCHOBE aTOMHO-
MOJICKYJISIPHOTO YYEHHS.

Penrenne kauecTBEHHBIX 3a/1a4 Ha OCHOBE
aHaJM3a MPaKTUYECKUX CUTYAIIMM, CBI3aHHBIX
CO CBOMCTBAaMM Ta30B, KUJIKOCTEH U TBEPIBIX
TEN

1.2

TerunoBbIe MPOLECCHI

33

Temneparypa. CBs3b
TEMIIEpaTyphl CO CpeAHEN
KUHETUYECKOU SHEPTUEn
TEIUIOBOTO JBUXKEHUS YaCTHII.
TeMneparypHbi€ IIKAJIBIL.

O0o0cHOBaHUE MTPaBUI U3MEPEHUS
TEeMIIEPATYPHI.

CpaBHEHHE Pa3IUYHBIX CIIOCOOOB U3MEPEHUS
TEeMITepaTyphl U KA.

Habmronenne u 00bICHEHUE OIBITOB,
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Buytpennsis sneprusa. CrocoObl

WU3MEHEHHUSI BHYTPEHHEN SHEPTHU:

TeIJIonepeaadya U COBEPIICHUE
pabotel. Buas! Temionepenayu:
TETJIONPOBOTHOCTh, KOHBEKITHS,
u3inyyeHue. Buael
TeTIonepeIauu B IPUPOE U
Texauke. HeoOpaTumocTs
TETIOBBIX MPOIIECCOB.
KomnuaecTBo TenyioTel. Y IenpHas
TEIUIOEMKOCTH BEII[ECTBA.
TennooOMeH U TEIIOBOE
paBHOBecHe. 3akoH HbroToHA-
Puxmana. YpaBHeHHE TEILIOBOTO
OajaHca.

[InaBieHne u OTBEpAEBAHUE
KPUCTAJUIMYECKUX BEIIECTB.

VY nenpHas TeruioTa IJIaBJICHUS.
[TapooOpa3oBanue u
KoHaeHcauus. Mcnapenue.
Kunenne. YnenpHas Teniora
napooopa3zoBaHus. 3aBUCUMOCTh
TeMIIepaTypbl KUTICHUS

OT aTMOC(EPHOTO TABJICHUS.
HacpImieHHBIN 1 HEHACBIIIEHHBIN
nap. BiaxxHocTh Bo3ayxa.
DHeprus ToruBa. Y aeabHas
TEIJIOTa CTOpPaHUs.

JIEMOHCTPUPYIOIINX U3MEHCHUE BHYTPEHHEH
AHEPTUU TeJa B pe3yibTaTe TEeIIoNepeiadu u
pabOTHI BHEIIIHUX CHUJI.

Habmronenne u 00bICHEHUE OIBITOB,
00CyXX]IeHHE MTPAKTUYECKUX CUTYallUi,
JTEMOHCTPUPYIOIINX PA3TUIHBIC BUIBI
TeIIonepeaauu: TEII0MPOBOIHOCTD,
KOHBEKIIHIO, U3IyYEHUE.

Pelienne kauecTBEHHBIX 3a/1a4, CBA3aHHBIX

C UBMEHEHUEM BHYTPEHHEHN YHEPTrUu Tela

B pe3yJibTaTe TeIuionepeaadyu u padboThl
BHEIITHUX CHIL.

Habmonenue 3a CKOPOCTHI0 U3MEHEHUS
TEMIIEPATYPhI BOJIBI IIPU €€ OXJIAXKICHUM.
HccnenoBanue sBiIeHHS TEIOOOMEHA

MPY CMEUIMBAHUH XOJOJIHOW U TOpSAYE BOJBI.
Habmronenne ycTaHOBJIEHHSI TETLIOBOTO
paBHOBECHS TIPU COMPUKOCHOBEHHUH TEI

C Pa3HOU TEMIIEPATYPOMU.

Omnpenenenue (M3MEPEHUE) KOIMYECTBA
TEIUIOTHI, ITOTY4EHHOTO BOJIOU

U TEIJIO0OMEHE C HArPEThIM METALITNYECKUM
[UIHHIPOM.

Onpenenenue (M3MEpEHNUE) yIETbHON
TEIUIOEMKOCTH BEIIECTBA.

Pemienue 3a1a4, CBA3aHHBIX C BRIUUCICHUEM
KOJIMYECTBA TETIJIOTHI U TEIUIOEMKOCTU

MIPU TETUIO0OMEHE.
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[TpuHIMIIBI paOOTHI TEMIOBBIX AHan3 cuTyaluy NpakTUIECKOro
neurarenei. KII/I terosoro HCIIOJIb30BAHUS TEIJIOBBIX CBOMCTB BEILIECTB U
ABUraress. TenaoBble ABUTATENN | MATEPUATIOB, HAIIPUMED, B LIEISAX

¥ 3aIlIMTa OKPYXKAIOILEH CPeapl. | SHEProcOepeKEeHUs: TEIIION30IALINS,
TemioBble MOTEPH B TEIUIOCETAX. | SHEProcOeperaroue Kpoliliu,

3aKOH COXpaHEHHUs U TEPMOAKKYM YJISATOPHI U T. 1.

MIPEBPALEHUS SJHEPTUU HccnenoBanue siBIEHUNA HCIAPEHUS U

B MEXaHMYECKUX U TEIJIOBBIX KOHJICHCAIIUU Pa3JIMYHBIX KUJIKOCTEH.
nporeccax OOBbscHEHUE SBICHUN NCTIAPEHUS U

KOHJICHCAITUX Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YICHHUS.

Pemenne kauecTBEHHBIX 3a/1a4 U aHAJIHA3
MIPaAKTHYECKUX CUTYaIlUi, CBSI3aHHBIX

C SIBJICHUSIMU HCITApSHUS U KOHCHCAITUH.
Hab6monenne u o0bsICHEHHE TIpoliecca
KHUTICHUS, B TOM YHCJIC 3aBUCUMOCTH
TEeMIIepaTypbl KUTICHUS OT JaBJICHUS.
Omnpenenenue (M3MEpEHNE) OTHOCUTEIILHON
BJIQXKHOCTH BO3/IyXa.

HaGnronenue nporiecca miaBJIeHUs
KPUCTAJUTMYECKOTO BEIECTBA, HAITPUMED, JIbJA.
CpaBHEHHE TIPOIIECCOB TIIABJICHUS
KPUCTATUMICCKUX TEJI U Pa3MATICHUS

MIpY HAarpeBaHUW aMOP(HBIX TEIL.
Omnpenenenue (M3MEpeHUE) yCTbHON TEIJIOTHI
TIJTABJICHUS JIBJIA.

OOBbsicCHEHHE SBJICHUM TUTABJICHUS 1
KpUCTAJUTU3AIlMH Ha OCHOBE aTOMHO-
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MOJICKYJISIPHOTO YUEHHSI.

Pemnrenue 3ama4, CBI3aHHBIX C BEIYHMCICHUEM
KOJIMYECTBA TEIUIOTHI B IIpoIIEccax
TETUIOTNIEPEAaYH TIPH TUTABJIICHUH U
KPUCTAJLIM3AIUH, UCTTAPEHUH U KOHJICHCAIIUH.
AHanmu3 cuTyarii IpakKTUYECKOTO MPUMEHECHHS
SIBJICHUH TIJIABJICHUSI M KPUCTAJUTU3AIIUH,
HarpuMep, MOJTyYEeHUE CBEPXUUCTHIX
MaTrepuasoB, cojieBas Ipejika u Jp.

Amnanu3 paboThl 1 0OBSICHEHUE TIPUHITATIA
JIEUCTBHS TEINIOBOI'O JBUTATEA.

Pemienne pacu€THbBIX 337124 HA BHIYUCIICHUE
KOJIMYECTBA TEIJIOTHI, BBIICIISIONIECTOCS

MIPY CTOPAHUH PA3INIHBIX BUJIOB TOILIUBA, U
KIIJI nBuraremns.

[Iporuo3upoBanue U 00CYKJICHHE
9KOJIOTHYECKHUX MOCJICACTBUM HCIIOJIb30BaHMS
JBUTATEJIEH BHYTPEHHETO CTOpaHusl, TETIOBBIX
Y TUAPOIJIEKTPOCTAHLIAMN.

OrnpeeneHre MOITHOCTH TEIIOBBIX MOTEPb.
AHamM3 OCHOBHBIX TPUYHH TEIIOBBIX TTOTEPh
B TCILIOCETIX.

OI11eHKa TEIJIOBBIX MOTEPh B MPOCTHIX
MEXaHUUYECKHUX MPOoIleccax Ha OCHOBE 3aKOHA
COXpaHEHHUsI ¥ IIPEBPAILICHUS SHEPT U

B MEXaHMYECKUX U TEIJIOBBIX MPOIIECCax

Hroro no pazneny 39
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Paznen 2. JiiekTpruueckne 1 MATHUTHBIE SIBJICHUS

2.1

DJIEKTPUYECKUE
3apsiabl. 3apsiKEHHbBIE
Tena U uX
B3aUMOJICHCTBUSA

9

Onektpusanus Ten. J[Ba poaa
ANEKTPUUYECKUX 3aPSAI0B.
B3anmopencTBue 3apsKeHHBIX
ten. 3akoH KynoHa.
DeKTpuuecKoe moJe.
Hanpssk€HHOCTD 3JIEKTPUYECKOTO
nosist. [IpuHnun cynepno3uuuu
AIEKTPUUYECKUX MOJIEN

(Ha Ka4eCTBEHHOM ypPOBHE).
Hocurenu anekTpuyeckux
3apsAI0B. DJIEMEHTAPHBIN
DIEKTPUUYECKHUM 3apsil.
Crpoenue aToma.
[IpoBOJHUKH, TUATEKTPUKU U
MOJYMPOBOAHUKHU. 3aKOH
COXPAHEHHMSI JIEKTPUUECKOTO
3apsiia

Hab6mtoienrie v mpoBeiIeHHE OIBITOB

IO JIEKTPU3ALMU TEJI MPU COMPUKOCHOBEHUU U
WHAYKIHEH.

Ha6monenue u 0o0bsiCHEHUE B3aMOIEHCTBUSA
OJHOUMEHHO Y PA3HOMMEHHO 3aPSKEHHBIX TEJL.
Pemenne 3amad ¢ KCIIOJIB30BaHUEM 3aKOHA
Kyona.

OOBsicHeHUE TPUHITUIIA ICUCTBUS
3JICKTPOCKOIIA.

OOBbsicHEHHE SBJICHUM JICKTPU3AIIUH

MIPU COMPUKOCHOBEHUU TEJI U UHAYKITUEH

C UCITOJIb30BAHUEM 3HAHUM O HOCUTEIISIX
AJIEKTPUYECKUX 3apsIIOB B BEILIECTBE.
Pacno3naBanue u 0ObSICHEHHUE SIBIICHUI
3JIEKTPU3ALIMHU B TOBCEHEBHOM JKU3HM.
Habmronenne u 00bICHEHHE OIBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPAHCHUS
AJICKTPUYECKOT0 3apsifa.

HaOmronenne u 00bsICHEHHE OMBITOB

10 MOJICIMPOBAHUIO CHUJIOBBIX JIMHUM
AJICKTPUYECKOTO TOJIA.

HccnenoBanue neicTBUS S3IEKTPUIECKOTO OIS
Ha MPOBOJIHUKU U TUDJICKTPUKHU.

Pemienue 3a1a4 Ha MPUMEHEHHUE 3aKOHA
COXpaHEHHUsI JIEKTPUIECKOTO 3apsiia
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2.2

TlocTOosTHHBIHI
AJIEKTPUYECKUN TOK

31

DJEKTPUYECKUAN TOK. Y CIIOBUS
CYIIIECTBOBAHHUS 3JIEKTPUYECKOTO
ToKa. ICTOYHUKM MOCTOSIHHOT'O
TOKa. J[eMCTBUS 3JIEKTPUUECKOrO
TOKa (TEIJI0BOE, XUMUYECKOE,
MarHuTHOE). DJICKTPUUECKUMN TOK
B MeTaJljlaX, >KUJAKOCTSX U ra3ax.
Dnexktpuueckas 1enb. Cuia Toka.
DNEKTPUYECKOE HATIPSKEHUE.
AMOepMeTp U BOJILTMETP B IIEMHU
ITOCTOSIHHOTO TOKA.
ConpoTuBieHnEe MPOBOAHUKA.

VY nesnpHOE COPOTUBIICHUE
BeniecTBa. 3akoH Oma

JUJISL y9acTKa IeTIH.
[TocnenoBarenbHOE U
napajuieIbHOE COSUHEHUE
npoBoAHUKOB. D/[C B ienu
MOCTOSIHHOrO TOoKa. 3aKkoH Oma
It ostHOM nenu. [IpaBuna
Kupxroda. Pacuét mpocThix
AIEKTPUYECKUX LETIEH.
Henunelinpie 3J1EMEHTHI.

PaGoTa m MOIITHOCTH
AJIEKTPUYECKOrO TOKA. 3aKOH
Hxoyns-Jlenua. DieKTprudecKkue
IENy ¥ OTpeOnTENn

Hab6mtoienre pa3uuHbIX BUJIOB JEHCTBUS
AJICKTPUYECKOT0 TOKA U OOHAPYKEHHE ITUX
BUJIOB JIEMCTBUS B IIOBCEIHEBHOM JKU3HMU.
COopKa 1 UCTIBITAHHUE DJICKTPUICCKOH I1ETTH
IMOCTOSSHHOT'O TOKA.

N3mepenne cuitbl TOKka aMIepMeTPOM.
N3mepenne 3IeKTprudecKoro HanpsiKEeHUs
BOJILTMETPOM.

[IpoBenenne u OOBSICHEHHUE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BJIEKTPUYECKOTO COMMPOTUBIICHUS IPOBOJIHUKA
OT €r0 JUIMHBI, IUIOIIAX IMOIEPEYHOr0 CEUCHUS
Y MaTepual, ONpeaesICHUE YAECIbHOTO
COITPOTHBJICHUS TPOBOIHUKA.

HccaenoBanue 3aBUCMMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEZUCTOP,

OT COMPOTUBIICHUS PE3UCTOPA U HAMPSIKEHUS
Ha pe3UCTOpE.

ITpoBepka npaBuia CI0KEHUS HAMPSHKEHUM
IIPH MOCTEA0BATEIIbHOM COCIMHEHUH JBYX
PE3UCTOPOB.

IIpoBepka npasuia st CUIIBI TOKA

MpY MApAIIICITLHOM COEAUHEHUN PE3UCTOPOB.
AHanm3 cuTyauuii NocIeA0BaTEIbHOTO U
MApALIEIBHOTO COCIMHEHUS ITPOBOIHUKOB

B JIOMAIIIHUX 3JICKTPUYECKUX CETSIX.

Pemenue 3amau ¢ ucroiib3oBanueM 3aKkoHa OMa
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ANEKTPUYECKON IHEPIUHU B OBITY.
KopoTkoe 3amblkaHue

1 (hopMyn pacyéra 3JIEKTPUIECKOT O
COIPOTUBJICHUSI TIPU MOCIIEIOBATEIHLHOM U
MapajijieIbHOM COSAMHEHUU TTPOBOHUKOB.
Onpenenenne DJIC 1 BHYTpEHHETO
COIIPOTHUBIICHHSI ICTOYHUKA TOKA.

IIpoBepka BbInosHEHHs 3aKk0oHa OMa

JUJIS TIOJTHOM IIETIH.

DKCnepUMeHTAIbHOE TOITBEPKIACHUE TIPABUII
Kupxroda.

Pemenue 3a1a4 ¢ ucnoiab3oBaHueM 3akoHa Oma
JUTSL TIOJTHOM LIETIH.

Onpenenenue pabOThI FTEKTPUUECKOT0 TOKA,
IIPOTEKAOIIETO YePE3 PE3UCTOP.

OmnpeneneHre MOITHOCTH YJIEKTPUYECKOTO
TOKA, BBIACISIEMON Ha PE3UCTOPE.

[IpoBepka rumnoTesbl: MpH MOCIEA0BATEIILHOM
COCIMHEHUH JIAMITOYKHU ¥ TIPOBOJIOYHOTO
pe3UCTOpa HAIPSIKEHUS CKIIQBIBAIOTCS.
N3ydeHue BOJIbTaMIIEPHBIX XapaKTEPUCTUK
HEJIMHEWHBIX 3JIEMEHTOB (JIaMITbl HAKAJTUBAHMS,
MOJIYIPOBOJHUKOBOT'O TMO/1A).

Onpenenenue KI1J[ narpeBarers.

OOBsICHEHNE YCTPONCTBA U MIPUHITUTIA
JCHCTBUS JOMAIITHUX AJICKTPOHATPEBaTEILHBIX
puOOpPOB.

OObsicHEeHUE IPUUHH KOPOTKOTO 3aMBbIKAHUS U
MIPUHITUTIA JCUCTBUS TIABKUX
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MIPEAOXPAHUTEIIEH.

Pewienue 3a1a4 ¢ uCIoNb30BaHUEM 3aKOHA
Jxoyns-JIenua.

HaOmoienne BO3HUKHOBEHHUSI 3JIEKTPUYECKOTO
TOKa B )KUJIKOCTH, B Tase.

N3ydenue nencTBus 3JIeKTPUIECKOro ToKa

2.3

MarsuuTHbIC SIBJICHUS

11

ITocTossHHBIE MAarHUTHI.
BzanmoencTBre MOCTOSTHHBIX
MarHuToB. MarHuTHoe MoJie.
MarauTHoe 1oje 3eMJId U €ro
3HA4YEHHUE IS )KU3HU Ha 3eMiie.
OmneiT Dpcrena. MarHutTHoe mosne
AIEKTPUYECKOrO TOKA. OMBIT
Awmmnepa. [IpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE.
JlericTBME MarHUTHOIO T1OJIA

Ha MMPOBOJIHUK ¢ TOKOM. Cuina
Amrepa u ornpeeneHue e
HaIpaBJIEHUs. DJIEKTPOJABUTATEIb
IMOCTOSIHHOTO TOKA.
Hcnonp3oBanue
ANIEKTPOJBUTATENEH

B TEXHUYECKUX YCTPOUCTBAX

Y Ha TPAHCIIOPTE

HccnenoBanre MarHUTHOT'O B3aMMOICHCTBUS
ITOCTOSIHHBIX MarHUTOB.

N3y4yeHrie MarHuTHOTO MOl TOCTOSIHHBIX
MarHuTOB MPU UX OOBETUHEHUH U Pa3/ICICHUU.
[TpoBeneHue ONBITOB MO BU3YyaJIU3allMU MO
IMOCTOSTHHBIX MarHUTOB.

HccnenoBanue neicTBUS SIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHue OnbITOB, AEMOHCTPUPYIOIINX
3aBUCHUMOCTD CHUJIbI B3aMMOJICHCTBHUS KaTYyIIKH
C TOKOM U MarHMUTa OT CUJIbI ¥ HaIlpaBJICHUS
TOKA B KaTyIIKe.

AHanu3 CUTyalui MPAKTUYECKOT0 TPUMEHEHUS
AJIEKTPOMArHuTOB (B OBITOBBIX TEXHUYECKUX
YCTPOUCTBAX, MPOMBIIIUICHHOCTH, MEAUIIUHE).
N3ydenue neicTBUs MArHUTHOTO MOJIS

Ha MPOBOJHUK C TOKOM.

KonctpynpoBanue u uzyueHue padboThbl
3JIEKTPOJBUTATEIIS.

UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Uepes
AJIEKTPOJIBUTATENb OT HAMPSIKEHUS HA HEM.
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OObsicHEHUE IPUYMH HEBBITIOJIHEHUSI 3aKOHA
Owma.

N3mepenue KIIJI anexTpoaBurarenbHoOM
YCTaHOBKH.

N3ydenue npakTHuecKkux NpUMEeHEHUN
AJIEKTpOJBUTaTENel (TpaHCIOPT, OBITOBBIE
YCTPOMCTBA U JP.)

2.4 | DnekTpoMarHuTHasI 7 Oneitel @apanes. SBieHue IIpoBeneHne ONBITOB IO UCCIENOBAHUIO
WHTYKITUS AIEKTPOMArHUTHOW WHTYKITUU. SIBJIICHUS SJIEKTPOMATrHUTHON WHIYKITNH:
[IpaBuno Jlenna. HCCIIEIOBAaHNE N3MEHECHU I 3HAUEHHUS U
Onextporeneparop. CrocoOs HaIpaBJIeHUs] UHIYKIIMOHHOTO TOKA.
MOJIYYECHHUSI DIIEKTPUUECKON N3ydenue necTBUs JIEKTPOTreHepaTopa
OHEPTUU. DIEKTPOCTAHIINH MOCTOSIHHOTO TOKa Ha MOJIEIIH.
Ha BO30OHOBIISIEMBIX UCTOYHUKAX | AHAJIU3 MPOLIECCOB U PEIICHUE KAaYeCTBEHHBIX
DHEPTUU. DKOJIOTUYECKHE 3aj1a4, CBSI3aHHBIX C MPeoOpa3OBaHUEM
POOJIEMBI YHEPTETUKH. MEXaHUYICCKOW SHEPTHH B DJICKTPUIECKYIO
TomnMBHBIE DJIEMEHTHI U Ha DJICKTPOCTAHITUAX Pa3IMYHBIX THITOB
AIEKTPOMOOUIIN (Ha HEBO3OOHOBJISIEMBIX U BO30OHOBIISIEMBIX
UCTOYHUKAX SHEPTUu)
Hroro o pazneny 58
[ToBTOpeHue n 06o00IIeHNE 5 CucremMaTuzanus 1 00001IeHIE Pabora ¢ Tekcramu u3nUecKoro coaepKaHus

NPeAMETHOTO COACPKAHUS U
OIIBITA JICATEIILHOCTH,
IpUOOPETEHHOT O IPU U3YUEHUU
Kypca pusuku 8 kiacca
yrayOaE€HHOrO YpOBHS

10 U3YYEHHBIM TEMAaM.
Pemenue 3a1a4, OTHOCAIMXCS K Pa3InuHbIM
paszzenam U TeMaM Kypca (u3uku 8 Kiacca,

B TOM YMCJIE 33]1a4, HHTETPUPYIOITUX
COZIEpKaHKE Pa3HbIX Pa3/IEIIOoB.

Brinonnenne nabopaTopHbIX padOT U OIBITOB
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(BxJTIOUAst pabOTHI M OTBITHI U3 TIEPEUHEH

K pazjiesiaM Kypca 8 Kiacca) B yCIOBHAX
CaMOCTOSITEJILHOTO TIJIAHUPOBAHUS TIPOBEACHUS
Hcce0BaHus, BbIOOpa 1 000CHOBAaHMS METO/a
WU3MEpPEHUS BEJIMINH, COOPKH
AKCIIEPUMEHTAIbHOW YCTAaHOBKH.

BrlmmotHeHne MpoOIEMHBIX 3aJIaHUH MTPAKTHKO-
OPHUEHTUPOBAHHOTO XapakTepa (3aaaHus

0 €CTECTBEHHO-HAYYHON TPAMOTHOCTH),

B TOM YHCIIC 33JJaHUI C MEKITPEIMETHBIM
COJIep’)KaHUEM; pabOTHI HaJ TPYIITOBHIMA HUJTU
WHIWBUTyaJIbHBIMU TIPOEKTAMH, CBSI3aHHBIMU

C cozepkaHrueM Kypca ¢pu3uKu 8 Kiacca
yrIyOJIEHHOTO YPOBHS

OBHIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

102
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9 KJIACC
Hanmenosanue
Ne KommuecTBo
/i pa3lesioB U TEM 4ACOR [IporpammHoOe conepkaHue OcCHOBHBIE BU/JIBI JAEATETLHOCTH 00YyUYaIOIIUXCS

y4e0HOro mpeMeTa

Pa3znen 1. Mexannueckue siBJI€HUSA

1.1

MexaHudeckoe
JIBIOKEHHUE U CIIOCOOBI
€ro OIMCaHUs

30

MexaHn4ecKkoe IBUKEHUE.
Marepuanbnas Touka. CrocoOsl
OMMCaHUs MEXAHUYECKOTO
JIBMKEHUS: TAOJTMYHBIN,
rpaduyecKkuii, aHATUTUICCKHI.
Cucrema otcuéra.
OTHOCHUTENBHOCTH
MEXaHUYECKOTO JIBUKEHUSI.
BekTopHbie BEIMYUHBI, ONlepaliuu
C BEKTOpPaMH, IPOEKIIUU BEKTOPA.
Panunyc-BekTop MarepuaibHON
TOYKH, IEPEMEILICHUE

Ha IUIOCKOCTH. PaBHOMEpHOE
MPSAMOJIMHENHOE JBUKEHHE.
HepaBHoMepHOE PAMOIMHENHOE
nexeHue. CpenHsas u
MTHOBEHHAsi CKOPOCTh Tela

IIPU HEPAaBHOMEPHOM JIBUKCHUHU.
Yckopenune. PaBHOyCKOpeHHOE
NPSAMOJIMHENHOE JBUKECHHE.

Y ckopeHnre cBOOOTHOTO MaiCHUS.

AHanu3 1 00CyXJIeHUE Pa3TUYHbIX IPUMEPOB
MEXaHUYECKOTI'O IBUKEHUS.

OO6cyxaeHue rpaHul] TPUMEHUMOCTH MOJIEIH
«MaTepUaIbHAs] TOUKaY.

Ornrcanue peaqbHbIX CIIy4aeB MEXaHUYECKOTrO
JBUKEHUS Pa3IMYHBIMH CIIOCOOaMHU
(ypaBHEeHUE, TabnuIla, rpaduk).

AHaIIN3 )KU3HEHHBIX CUTYallUH, B KOTOPBIX
MPOSIBIISIETCA OTHOCUTEIILHOCTD
MEXaHUYECKOT'O JIBHIKECHHSI.

HaOmronenne MexaHMuecKoro ABMKEHUS Tea
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.
CpaBHEHUE NTyTEH U TPAEKTOPHUIl IBHKEHUS
OJIHOTO U TOTO K€ TeJIa OTHOCUTEIBHO PA3HBIX
TEJI OTCYETA.

Anamu3 Tekcta ["anunest 00 OTHOCUTENEHOCTH
JBU)KCHUS; BBINIOJTHEHUE 3aIaHUM 10 TEKCTY
(CMBICJIOBOE UTEHUE).

OnpeneneHne CpeHer CKOPOCTH CKOIbKECHUS
Opycka WM JIBUKEHHUS IIapUKa 10 HAKJIOHHON
IIJIOCKOCTH.
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Omnbrtel ['amunes.
['padmueckas nHTEpIpETALIUSL
YCKOPEHUs, CKOPOCTH,
MIPOMJECHHOIO IIYTH U
MEPEMELLECHHUS 1T
PSIMOJIMHEWHOT O JBUKEHUSI.
JIBukeHue Tena, OpoleHHOrO
IO YTJIOM K TOPU3O0HTY.
JIBr>KeHUE 110 OKPYKHOCTH.
JIunelriHass CKOpPOCTH, yIriIoBast
CKOPOCTb, IEPUOJ U YACTOTA
oOpallleHHs PYU PABHOMEPHOM
JBIYKEHUU I10 OKPY’KHOCTH.
CKOpOoCTh U YCKOPEHUE

IIPY IB>KEHHUH 110 OKPY>KHOCTH

AHanu3 ¥ 00CyXAeHUE CIIOCOO0B
npUOTMAKEHHOTO OIPEIeSIEHNsI MTHOBEHHOM
CKOPOCTH.

OmnpeneneHne CKOPOCTH PABHOMEPHOTO
JBYDKEHUS (IIapyKa B )KMIKOCTH, MOJICITH
AJICKTPHYECKOTO0 aBTOMOOWIIS | T. I1.).
OnpeneneHue myTy, TPOUIEHHOT0 3a JaHHBIH
IPOMEXKYTOK BPEMEHH, U CKOPOCTH TeJla

1o rpauKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO
JIBIKEHUS OT BPEMCHH.

OOcyxaeHne BO3MOKHBIX PUHIIMIIOB
JEHCTBUS TPUOOPOB, U3MEPSIOITUX CKOPOCTh
(ctuIOMETpPOB).

Brruucrienue myTu U CKOpOCTH TIPH
PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JBUKEHUU
Tena.

OmnpenencHUe MPONRACHHOTO MYyTH U YCKOPCHHUSI
JBIDKEHUS Teja 1Mo TpaduKy 3aBUCHMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO
NPSIMOJIMHEMHOTO ABUKEHUS TEJNa OT BPEMEHHU.
Omnpenenenre yCKOpEeHUs Tena

IIPH PaBHOYCKOPEHHOM JBUKEHUHU

10 HAKJIOHHOM TIJIOCKOCTH.

HccnemoBanre 3aBUCUMOCTH TTyTH OT BPEMEHH
IIPU PaBHOYCKOPEHHOM JIBUYKEHUU

0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka rurnoressl:
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€CIIM TIPH PaBHOYCKOPEHHOM JIBHYKEHUU
0e3 HayaJbHON CKOPOCTH ITYTH OTHOCSATCS KaK
PSAIl HEUETHBIX YKCEII, TO BpEMEHa OJMHAKOBBI.
HccnenoBanue IBHKEHUS TeJla, OPOIIIEHHOTO
TIOJT YTJIOM K TOPH30HTY.

M3Mepenue neprojia ¥ 9acTOThI 00 panieHus
TeJa IO OKPYKHOCTH.

Pemenuve 3aa4 Ha ornpeesicHue
KHHEMATHYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JIBIKCHUSI PA3TUIHBIX BUOB.
PacnioznaBanvie u mpuOMIMKEHHOE OMUCAHNE
Pa3IMYHBIX BUJIOB MEXaHUUECKOTO JBUKCHUS
B IIPHPOJIC U TEXHUKE (Ha IpUMepax CBOOOIHO
MaJAOIINX TEJ, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U JIp.)

1.2

B3aumoericTBue Tei

18

Bexkrop cuibl.
PaBHozelicTByromas cuia.
[lepssbIii 3ak0H HproToHa.
Bropoi1 3akon HproToHa.
Tperunit 3akoH HproToHa.
[IpuHUOMN CyNEpHO3ULINU CHUJL.
Cuina ynpyroctu. 3akoH ['yka.
Cwuiia TpeHus: CUiIa TPEHUs
CKOJIbKEHUS, CHJIa TPEHUS TTOKOS,
JIpyrue BUJIbI TPEHUS.
Kos¢pdunment rpenusi.
JIBMKEHHE TET 110 OKPYKHOCTH

Hab6mronenue u o0CyKaeHUE OMBITOB

C IBIDKEHHUEM TeJla TIPYU YMEHBIIICHUH BITUSTHUS
JIPYTUX TEJ, MPETATCTBYIOMNX TBHKEHUIO.
Amnanu3 Tekcta ["anuiest ¢ onucanuem
MBICJICHHOT'O YKCIICPUMEHTA,
00OCHOBBIBAIOIIECTO 3aKOH MHEPIIMH;
BBITTOJTHCHHE 33J]aHUM TI0 TEKCTY
(CMBICIIOBOE UTEHUE).

OOcyxJIeHue BO3MOXXHOCTH BBITIOJTHCHHS
3aKOHA MHEPIIUH B PA3JIMIHBIX CHCTEMax
OTCYETA.

HabmoneHne u 00CcyxIeHue MEXaHUIECKUX
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MO/ ICCTBUEM HECKOJIBKUX CHJI.
3akoH bepHynn u noxbEMHas
cuia kpbuia. CoBpeMEHHbIE
JIeTaTeIbHbIE alapaThl, Cyaa

Ha MOABOJHBIX KPbUIbSIX,
AHTUKPBIJIO Ha CKOPOCTHBIX
aBToMOOWISIX. [BIoKeHHE TToe3/1a
Ha MarHUTHOM MOAYIIKE.

Cuiia TSXKECTH M 3aKOH
BCEMHUPHOTO TATOTCHUS.
JIBr>keHue Ten BOKPYT
TPaBUTALIMOHHOIO IIEHTPA

(B TOM 4uCJI€ IJIAaHET BOKPYT
Comnnmna). IlepBas kocmMuyeckas
ckopocThk. HeBecoMocTh 1
MEPErPy3KHU.

PaBHOBeCcue MaTepuaabHOU

TOYKU. AOCOTIOTHO TBEPOE TEIIO.

PaBHOBecue TBEpIOro TeEa

C 3aKPETUIEHHON OChIO BpaILICHUS.

MowmenTt cuibl. LlenTp TsKRECTH

SIBJICHUH, IIPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» pu €€ paBHOMEPHOM U
YCKOPEHHOM JIBUKEHUU OTHOCHUTEIIBHO
KaOuHeTa (QU3HUKU.

JlencTBUs C BEKTOpAMU CUJIL: BBITIOJIHEHUE
3aIaHUH TI0 CJIIOKEHUIO U BHIYUTAHUIO
BEKTOPOB.

Ha6ronenue u/uiam mpoBeiIeHUE OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh YCKOPEHHUS
TeJa OT MPUIIOKEHHON K HEMY CHUJIBI M1 MaCChl
Tena.

Penienne KOIMYECTBEHHBIX U KAU€CTBEHHBIX
3a/1a4 C UCMOJIb30BaHUEM H3YYEHHOTO
Marepuana.

AHanu3 1 00bSICHEHHE SIBJICHUIM

C UCIOJIb30BAHUEM BTOPOro 3akoHa HbroToHAa.
Omnpenenenue :KECTKOCTH MPYKUHBI.

AHaJi3 cuTyalui, B KOTOPbIX HaOJI01at0TCS
yrpyrue aedopMannu, 1 uX o0bICHEHUE

C UCIIOJIb30BaHUEM 3aKoHa [ yka.
HccnegoBanre 3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbXKEHUSI OT CUJIbI HOPMAJILHOT'O J1aBJICHUS.
OOcyxIeHre pe3yJIbTaTOB UCCIICI0BAHUS.
Omnpenenennie Ko3hPuimenTa TpeHus
CKOJIbYKEHHSI.

N3mepenue cuibl TpEHHS TTOKOSI.

AHaJIU3 TPAKTUYECKUX CUTYALNI U PEIICHUE
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3aJ1a4, CBSI3aHHBIX C IBUKEHUEM TEJl
110 OKPY’KHOCTH IO/ IEHCTBUEM CHJI TPEHHUS
VI YIPYTOCTH.

AHanu3 NBUKEHUS Tel TOJIBKO MOJ ACUCTBUEM
CHJIBI TSIKECTH — CBOOOIHOTO MaJCHUSI.
OObsicHEeHNE HE3aBUCUMOCTH YCKOPEHHUSI
CBOOOJIHOTO MaJIeHUs1 OT MaccChl TeJa.
ITpoBenenue u 00BICHEHUE ONBITOB,
JEMOHCTPUPYIOIIUX ACUCTBHE 3aKOHA
beprymm.

OneHka BeIMYMHBI CHIIbI TSATOTEHUS,
JIEUCTBYIOLIECH MEXKIY IByMS T€JIaMHU

(715t pa3HBIX Macc).

AHanu3 1BUKEHUS! HEOECHBIX Tell

NOJT IEMCTBUEM CHJIBI TATOTEHUS

(c MCIIONB30BAaHUEM JOMOIHUTENBHBIX
HMCTOYHUKOB MH(OPMAIIUN).

AHaJIN3 OPUTUHAJIBHOTO TEKCTA,
OIMCBHIBAOILIETO MPOSIBICHUS 3aKOHA
BCEMHUPHOTO TATOTEHUS; BBIIIOJIHEHHUE 3a1aHUN
10 TEKCTY (CMBICIIOBOE UTECHHUE).

HabGnronenue u 00CyK1eHuE OIbITOB

110 U3MEHEHUIO BEca TeJla IPU YCKOPEHHOM
JBUKEHUU.

AHanu3 ycloBUl BO3HUKHOBEHUSI HEBECOMOCTH
U TIEPETPY3KHU.

AHanu3 cui, IEeHCTBYIOIUX Ha TEJIO,
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IMOKOAIICCCS Ha OITOPC.
OHpCIIeJIGHI/IG LOCHTpAa TAXKCCTH PA3JIMYHBIX TCJI

1.3

3aKOHBI COXPAaHEHHUS

15

Nmnynse Tena. U3menenue
uMIysnbca. IMmyinsc cuisl.
Yupyroe u Heynpyroe
B3aMMOJICHCTBUE. 3aKOHBI
VU3MEHEHHUS U COXPaHEHUs
uMITyJibca. PeakTuBHOE
JBIKEHUE.

Mexanunyeckas pabora u
MoIHOCTh. PaboTa cui Tskectw,
YIPYrocTtH, TpeHus. CBsA3b
SHEPruu U padoThI.
[ToreHimanpHas sHEprus Tena,
MOAHATOTO HAJl TIOBEPXHOCTHIO
3emud. [loTeHmanbsHas dsHeprus
CKaToU npyxkuHbl. Kunetnyeckas
sHeprus. Teopema

O KUHETUYECKOU JHEPIUH.

3aKOH U3MEHEHMS U COXPAaHEHUS
MEXaHUYECKOW SHEPTUH

HaGmronenue u 00Cyx €HUE OIbITOB,
JEMOHCTPUPYIOIINX MEPEIavy UMITYJIbCa

IIPU B3aUMOJICIICTBUHU TEJl, 3aKOH COXPAHECHHUS
UMITYJIbCA TIPU a0COMIOTHO YIPYTrOM H
HEYIIPYTOM B3aUMOJICVICTBHU TEI.

AHanu3 CUTyaluid B OKPYXaroIIeH KU3HU

C UCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

PacnioznaBanue sBJIICHHS] PEAKTUBHOT O
JBUKCHUS B IPUPOJIE U TEXHUKE.

[IpruMeHeHne 3aKk0Ha COXPaHEHUST UMITYJIbCa
IUJIS1 pacy€ra pe3ysibTaTOB B3aUMOJICUCTBHUS TEN
(Ha mpuMepax HEYIPYToro B3auMoOIeUCTBUS,
YIIPYroro HEeHTPaIbHOIO B3aUMOIEMCTBUS IBYX
OJIMHAKOBBIX TEJI, OJHO U3 KOTOPBIX
HETIOJIBUKHO).

Onpenenenune padOTbl CUIIbI TPEHUS

P PABHOMEPHOM JBUKEHUU TENA

10 TOPU30HTAJILHON ITOBEPXHOCTH.
Omnpenenenue padOThl CUIIbI YIIPYTOCTH

IIPY MOJIBEME TPY3a C UCIOJIb30BAHUEM
HETOABMKHOTO U MOJBUXKHOTO OJIOKOB.
OnpeneneHre MOITHOCTH.
DKCHEPUMEHTAIBLHOE CPABHEHUE U3MEHEHUS
MMOTEHIIMAJIBbHOW U KUHETUYECKOW SHEPTUM Tema
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MIPY JIBUKEHHUU 10 HAKJIOHHOM IIJIOCKOCTH.
DKCcepuMEHTaIbHas MTPOBEpPKa 3aKOHA
COXPaHECHUSI MEXAaHUYECKOU SHEPTrUH

pu CBOOOTHOM TaJICHUH.

[IprMeHeHne 3aK0OHa COXPaHCHUS
MEXaHUYECKOW IHEPIruu I pacuéra
MMOTEHUIMAILHON U KHHETUYECKON DHEPTUHI
Tena.

Pemenue 3amay ¢ UCIOJIB30BAaHUEM 3aKOHA
COXPAHEHUSI MEXaHUYECKOW YHEPTUU

Htoro no pazneny

63

Pa3zgea 2. Mexannueckue KoJ1e0aHUA M BOJTHBI

2.1

MexaHnueckue
KoJIcOaHU s

8

KonebarenbHoe 1BUXKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIcOaHUM: MIEpUO/I, YacTOTa,
amruuTyna. ['apMoHudeckue
KoseOaHud. 3aTyxaroume
KosneOaHus. BeiHyX/1€HHbIE
Kosiebanus. Pezonanc.
MaremaTH4eCKUil U IPYKUHHBIN
MaaTHUKHU. [IpeBpamienne
SHEPIUM MPHU KoiedaTeIbHOM
JIBUKCHHUH

Habmonenne xoirebanuii o1 IeHCTBUEM CHIT
TSDKECTH M YIIPYTOCTH U OOHAPY)KCHHE
MOI00HBIX KOJIEOAHUN B OKPYIKAIOIIEM MUDE.
AHanu3 Koje0aHuii rpy3a Ha HUTH U

Ha npyxuHe. OnpeaeaeHne 4acTOThI
KoJicOaHUM MaTeMaTUYeCKOro ¥ MPYKUHHOTO
MAasiTHUKOB.

Habmronenne u o0bICHEHUE SIBIICHUS
pe30HaHca.

HccnegoBanue 3aBUCUMOCTH TIEpUOIA
KOJIeOaHUM MOABEIIEHHOIO K HUTHU I'py3a

OT JIJIMHBI HUTH.

HccnenoBanre 3aBUCHMOCTH TIeprojia
KoJIcOaHU NMPYKMHHOTO MasTHUKA OT MacChl

rpys3a.
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[TpoBepka HE3aBUCUMOCTH NIEpUOAA KOJIeOaHU
Ipy3a, HOJBEMICHHOI'O K JIEHTE, OT MacChl
rpysa.

HabGmronenne u o0cyXaeHHE OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb Iepuoaa
KoJie0aHU MPY>KUHHOTO MAaITHUKA OT MACChl
rpy3a 1 5KECTKOCTH MPY>KUHBI.

[IprmMeHeHne MaTeMaTUYeCKOro U Mpy>KMHHOTO
MasiTHUKOB B KaU€CTBE MOJIETICH JJIsl OMUCAHMUS
KOJIcOaHUM B OKPYKaIOIleM MUpE.

Pemrenne 3a1ay, CBSI3aHHBIX C BBIYUCICHHEM
WJIM OLEHKOW YacTOTHI (1Meproia) KoiaeOaHuil.
N3mepeHne yckopeHusi CBOOOIHOTO

najcHus

2.2

MexaHn4deckue BOJHBI.
3ByK

10

MexaHnn4yeckue BOJHBL.
[IpoaosibHBIE U MONIEPEYHBIE
BOJIHBL. CBOMCTBA MEXaHUYECKHUX
BOJIH: UHTEep(hEpEHITUS U
nudpakuus. JJmuHa BOJIHBI U
CKOPOCTb €€ pacpOCTPaHEHHUS.
Mexannyeckue BOJIHBI B TBEPAOM
TEeJIE, CEHCMUYECKUE BOJHBI.
3ByK. Pacnpoctpanenue u
OTpakeHue 3ByKa. [ poMKOCTh
3ByKa M BBICOTA TOHA. Pe30HaHC
B akycTuke. MndpazByk u
yibTpa3ByK. Mcrons3oBanue

OOHapyXeHHE W aHAJTU3 BOJTHOBBIX SIBICHUN
B OKPYXAIOIeM MHpE.

Hab6mronenne pacnpocTpaHeHus: TPOJOIbHBIX U
MONEPEYHBIX BOJIH (Ha MOJIEININ) U
oOHapy>KeHHEe aHAJIOTUYHBIX BUJIOB BOJIH

B MpUpPO/ie (3BYK, BOJSHBIC BOJHBI).
[TocTaHOBKa OMBITOB IO HAOIIOJECHUIO
uHTepdepeHIn U AUGPaKIIMU BOJIH

Ha TTOBEPXHOCTH BOJIBI.

Brrancienue 1iuHbI BOJTHBI U CKOPOCTH
pacipocTpaHEHUS 3ByKOBBIX BOJIH.
HabGroienve siBIeHHs] OTPaKCHUS 3BYKOBBIX
BOJIH.
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yJIbTPa3BYyKa B COBPEMEHHBIX
TEXHOJIOTUSIX

Pemenue 3amay, cBsI3aHHBIX

C PacOpOCTPAHEHUEM U OTPAKEHHUEM 3BYKa
B Pa3JIMYHbIX CPEIax.

AHaJIU3 JaHHBIX O PETUCTPALINU
3eMJICTPSCEHUN U B3PHIBOB C TTIOMOIIIBIO
CEVCMHUYECKHX BOJIH.

DKCnepUMEHTAILHOE ONPEAEIICHUE TPAHMII
YaCTOThI CIBIIIMMBIX 3BYKOBBIX KOJICOAHUH.
HabGnronenmne 3aBUCHMOCTH BBICOTHI 3ByKa
OT YacTOTHI (B TOM YHCJIE€ C UCHOJIb30BAaHUEM
MY3bIKQJIbHBIX UHCTPYMEHTOB).
Hab6monenue u o0bsiCHEHUE SIBJICHUS
aKyCTUUYECKOT0 PE30HaHCA.

AHaJl3 OPUTUHAIILHOT'O TEKCTA,
MOCBAIIEHHOTO HCIOJIb30BaHUIO 3ByKa

(wnn yapTpa3ByKa) B TEXHUKE (3XOJOKAIHUS,
yJIBTPa3BYK B MEIUILIMHE U JP.); BHINOTHEHUE
3aJlaHui 10 TEKCTY (CMBICIIOBOE UTEHHE)

Hroro no pazneny

18

Pa3znes 3. DjieKTPOMArHUTHOE MOJI€ U 3JTEKTPOMATHUTHBIE BOJIHbI

3.1 | DnexTpoMarHuTHOE
noJse u
DJIEKTPOMArHUTHBIC
BOJIHBI

6

DJIEKTPOMAarHUTHOE MOJIE.
DNEeKTPOMATrHUTHBIE BOJIHBI.
CBoMCTBA IEKTPOMArHUTHBIX
BOJIH. [lIkasia 371€eKTpOMarHuTHBIX
BOJIH. Mcrionb30BaHne
AIEKTPOMArHUTHBIX BOJIH

JUISL COTOBOU CBSI3U.

[TocTpoenue paccykaeHnii, 000CHOBBIBAIOIINX
B3aMMOCBSA3b JIEKTPUUECKOTO U MAarHUTHOTO
TTOJIEH.

DKCIEpUMEHTAIbHOE U3YYEHUE CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH (B TOM YKCIIE

C TIOMOII[BI0 MOOMIIBHOTO TeNedoHa).

AHaJli3 peHTT€HOBCKUX CHUMKOB
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Pagnonokanus. Kocmuueckas
CBS3b.

DJeKTpOMarHuTHasi Ipupoaa
cBeta. CKOpPOCTh CBETA.
BonHoBBIE CBOMCTBA CBETA:
uHTEepPepeHuns U TUPpaKius

YEJIOBEYECKOI0 OpraHu3Ma.

AHanmu3 TEKCTOB, ONUCHIBAIOIIUX MTPOSIBICHUS
AJIEKTPOMArHUTHOT'O U3JIy4EHUS B IPUPOJE:
KUBBIE OPraHU3MBbl, U3Ty4eHHs] HEOECHBIX TEJ
(CMBICJIOBOE YTEHUE).

IIpoBeneHue U aHanu3 ONbITOB,
JEMOHCTPUPYIOLIUX UHTEPPEPEHLIUIO U
nudpakIyo ceera.

Pacnio3snaBanue u aHanu3 pa3IM4HbIX
NPUMEHEHUH AJIEKTPOMArHUTHBIX BOJIH

B TEXHHKE.

Pemrenne 3amay ¢ ucnoab3oBaHueM (popmyi
JUISL CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH,
JUIMHBI BOJIHBI U 4aCTOTHI CBETA

Hroro no pazneny

Pa3znen 4. CBeToBLI€E IBJICHUSA

4.1

3aKOHBI
pacpoCcTpaHeHUs
CBETA

JlyueBas mozmens cBeTa u
reoMeTpuyecKasi OnTHKA.
HcrouHnuku csera.
[IpsmonuuenHoe
pacnpoCcTpaHEeHHUE CBETA.
3armenust Connia v JIyHbI.
Otpaxenue ceera. [lnockoe

3CPKaJIo. 3aKoH OTpaXXCHU CBCTA.

[Toctpoenue nzo0paxeHui,
c(hOpMHUPOBAHHBIX 3€PKAJIOM.
[Ipenomienue cBera. 3aKOH

HaGroieHre onbITOB, JEMOHCTPUPYIOIIHX
SIBIICHUE TIPSIMOJIMHEHOTO PacIpOCTPAHCHUS
cBeTa (BO3HUKHOBEHUE TEHU U MOJYTEHH ), U UX
WHTEPIPETAIUS C UCTIOIH30BAHUEM TTOHSITHS
CBETOBOTO JTy4a.

OOBsiCHEHHE U MOJICIIUPOBAHUE COTHEYHOTO U
JIYHHOTO 3aTMEHHUI.

HccnenoBanre 3aBUCUMOCTH yIila OTPaKCHUS
CBETOBOI'O JIy4a OT yIJja MmaJcHusl.

N3ydeHnne cBOMCTB M300paKEHUS B TIJIOCKOM
3epKase.
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npenomMiieHus ceera. [lonnoe
OTpa’KEHHE CBETA.
Hcnonp30BaHue MOIHOIO
OTPa)KEHMSI B ONITHYECKUX
CBETOBO/IaX, ONTOBOJIOKOHHAs
CBSI3b

Habnooenue u obvscnenue onvimos

10 NOJIYHEHUIO U00PANCEHULL 8 B02HYMOM U
BLINYKIOM 3EPKAAX.

Habmronenne u o0ObsICHEHNE OIIBITOB

TI0 MPETOMJICHUIO CBETA HAa TPAHMIIC
Pa3IMYHBIX CPEJl, B TOM YHCJIE OITBITOB

C BHYTPEHHUM OTPaKEHHEM.

V3ydeHue npuHIANA IeHCTBUS ONTHYECKOTO
CBETOBO/IA.

HccnemoBanre 3aBUCUMOCTH yIJia
MIPEJIOMJICHHS OT yrJjia MaJICHUsI CBETOBOTO JTyda
Ha TPAHUIIE «BO3TYX—CTEKIIO».
Pacnio3naBanme sSIBIICHUI OTpaKEHUS U
MIPEIIOMJICHHS CBETA B MOBCEAHEBHON KU3HHU.
Ananu3 u 0ObsICHEHHUE SIBJICHUS ONTHYECKOTO
MHpaxa.

Pemienne 3a1a4 ¢ UCIOJIB30BaHUEM 3aKOHOB
OTPaKCHUS U TIPEIIOMIICHHSI CBETa

4.2

JIMH3BI U OITUYECKUE
PUOOPHI

JIuH3a, X0 JIyueu B JIMH3E.
dopMysia TOHKOU JIMH3BI.
[TocTpoeHue n300pakeHu,
chOpMUPOBaAHHBIX TOHKOM
auH30M. OnTuyeckas cucrteMa
dboToanmnapara, MUKpOCKOIIA

u Teaeckona. I'ma3, kak
ONTUYECKas CUCTEMA.
bim30pyKOCTh U JaIbHO30PKOCTh

[Tonyyenre n300pa>keHHl C TOMOIIBIO
coOuparoIIeil U paccenBaroIIeH JTHH3.
Onpenenenne GOKYCHOrO pacCTOSIHUS U
ONTHYECKOU CUJIbI COOMPAIOIIEH JTUH3HI.
Pemienue 3a1a4y Ha MOCTpOCHUE U300PAKEHUI
B cOOMparoIel 1 paccenBarolen JIMH3aX.
Pemrenune 3ana4y Ha npuMeHEHHE POPMYJIbI
JIVH3BI.

AHalli3 yCTpONCTBA U IPUHIMUIIA IEUCTBUS
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HEKOTOPBIX ONTHYCCKUX MPHUOOPOB:
doroanmnapara, MUKPOCKOIIA, TEJIECKOIA.
AHanmu3 sBIeHUN OJIM30PYKOCTH U
JTATbHO30PKOCTH MIPU U3yYEHUN MOJIEIH TJia3a,
MIPUHITUTIA JICHCTBHUS OYKOB

4.3 | Pa3moxenue 0enoro 2 Paznoxenue Oenoro ceera B HabOnronenue n 00bICHEHHE OIBITOB
CBETa B CTIEKTP cnektp. OnbiTel HhtoTOHA. 10 Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
CnoxeHue CreKTpaJIbHbIX Habmronenue u 0oObsiCHEHNE OIBITOB
1BeToB. /ucnepcust cera 10 TIOJIYYeHHIO O€JIOr0 CBETA MPHU CIIOKEHUU
CBETa Pa3HBIX I[BETOB.
[IpoBeneHre u 0OBSICHEHHUE OIBITOB
10 BOCITPHUSITHIO IBETA MPEAMETOB TIPH UX
HaOJTFIOICHUH Yepe3 IIBETOBBIC (PHITBTPHI
(LIBETHBIE OYKH)
Htoro mo pazneny 16
Pa3znen 5. KBantoBbie IBJIEHUSA
5.1 | Ucnyckanue u 4 Omnsitel Pezepdopna u O6cyxaenue 1enu onsIToB Pesepdopaa

IIOIJIOIICHHUEC CBCTA
aTOMOM

IJIAaHETapHAast MOJAEIb aTOMA.
Mognens aroma bopa.

Hcnyckanue v norjioieHue cBeTa
atromoM. KBanThbl. JInHeuaThie
CIIEKTPBI

10 UCCJIEIOBAHUIO ATOMOB, BBIIBH)KCHUE
TMIIOTE3 O BO3MOXHBIX PE3YJIbTATax OIBITOB

B 3aBHCHUMOCTH OT MPEIII0JIaraéMoro CTpOEHUs
aToMOB, (pOpMYIMpPOBaHHUE BHIBO/IOB

U3 PE3YJIBTATOB OIBITOB.

OOcyxaeHne NpOTUBOPEUNH TIIIaHETAPHOM
MOZIEJIM aTOMA U OCHOBAHMU I TUIIOTE3bI
bopa o cTanmoHapHbIX OpOUTaX 3JIEKTPOHOB.
N3yuenue cnekTpoB U3JIyYEHHUS U
IIOTJIOILICHUS.
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N3ydyeHne cneKTpoB pa3IMYHbIX I'a30B.
HaOnronenue criionHbix U JTMHEHYaThIX
CIIEKTPOB HU3JIy4YEHHUs PA3JIUYHBIX BEILECTB.
OOBbsicHEeHUE IMHENYaThIX CIIEKTPOB
W3ITy4ECHUS

5.2

CtpoeHue aTOMHOTO
anpa

PanunoaktuBHOCTh. Anbda-, 6eTa-
U ramma-usnydenusi. Ctpoenue
aToOMHOrO siapa. Hyknonnas
MOJIEJIb AaTOMHOTO sJIpa.
N3oTomnbl. PagnoakTuBHbBIE
npespameHus. [lepuon
IoJIypacnaza aTOMHBIX SIAED.
JlericTBue palMOAKTUBHBIX
V3JIy4YCHUH HA )KUBbIC
OpraHU3Mbl. 3aIIUTa

OT PaIMOAKTUBHOIO U31yYEHUS

OO0cyxaeHne BO3MOKHBIX TUIIOTE3 O MOJEISIX
CTPOEHHUS Aapa.

OmnpeneneHue cocrasa siiep 10 3aJaHHBIM
MAaCCOBBIM U 3apsIIOBBIM YUCIIaM U

I10 TIOJIOKEHUIO B IEPUOIUUECKON CUCTEME
DJIEMEHTOB.

[Ipumeps! aHann3a NU3MEHEHUS COCTaBa sA1pa n
€TO0 ITOJIOKEHHS B IEPUOANYECKON CUCTEME
IIPU PAAOAKTUBHOCTH.

HccnenoBanne TPEKOB: U3BMEPEHUE DHEPTUH
YaCTHULbI 1T0 TOPMO3HOMY ITyTH

(o dotorpadusim).

Ha6mronenne TpekoB B kamepe BusbcoHa.
N3ydenne paboThl CUETUNKA HOHU3UPYIOITUX
W3Jy4EHUM.

Perucrpanus usinyyeHus: npupoaHbIX
MHHEPAIIOB U TPOYKTOB.

W3MepeHune paiioakTUBHOTO (pOHA.
OOHapyXeHHe U U3MEPEHHE PaAUal[MOHHOTO
(oHa ¢ MOMOILBIO T03UMETPA, OLIEHKA €ro
WHTEHCHUBHOCTH.
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Anann3 OMOJIOTHYECKUX U3MEHEHHI,
MIPOUCXOISIIIUX MO AEHCTBUEM
PaIrOaKTUBHBIX U3ITYYEHU.

[TprMepbl UCTTOIB30BAHUS PAIMOAKTUBHBIX
W3JIy4EHUN B MEIULIUHE

5.3 | AnepHble peakuu 7 SAnepHbie peakiiuu. 3aKOHbI [IprMepsl HCTIONIB30BaHUS 3AKOHOB
COXPaHEHHMS 3aps0BOro U COXpaHEHMSI MAaCCOBBIX U 3aPSJOBBIX YHCEl
MacCOBOr0 YHCEI. DHEPIHUsl CBSA3U | IS ONPEIEIICHHSI Pe3yJIbTaTOB SAEPHBIX
aTOMHBIX siiep. CBsi3b Macchl U peaxiuii; aHau3 BO3MOXKHOCTH WA
sHepruu. Peakiuu cunTesa u HEBO3MOXXHOCTH SIIEPHOM pEaKIIUH.
nenenus siaep. UIcTouHukm OOcyxaeHue NepCreKTUB UCIOJIb30BaHUS
sHeprun CosHIa U 3BE3 1. YIIPABJIIEMOIO TEPMOSIIEPHOTO CUHTE3A.
SAnepHas sHEpreTuka. OOcyxaeHne 3K0JIOrMYECKUX MPoOIeEM U
DKooruyeckue npoodaemMbl IPEUMYLIECTB, CBA3aHHBIX C SAEPHON
SAIEPHOU YHEPrETUKHU DHEPreTUKON

Htoro no pazneny 16

IHoBTOpHUTEILHO-00001IAKOIIMIA MOTYJIb

6.1

Mexannueckue
SBJICHUS
(TOBTOpPHUTEILHO-
0000IIaromui
MOJIYJIb)

6

Cucremaruzanus 1 060011eHNE
NpPEAMETHOTO COACPKAHUS U
OIIBITA JIEATEIILHOCTH,
IpUOOPETEHHOT O IPH U3YyUECHUN
MEXaHMYECKUX SBJICHUN Ha
yriyOJIE€HHOM YpPOBHE,
MOJITOTOBKA K OCHOBHOMY
rOCy/IapCTBEHHOMY JK3aMEHY
1o gusuke

Pemenue 3ama4, OTHOCSATIIMXCS K pa3ieny
«MexaHn4ueCKHE IBICHUS.

BrimonHeHHE 1a00paTOPHBIX PadOT U OMBITOB
110 MEXaHUYECKHUM SIBJICHHUAM (BKITtOUast paOOTHI
Y OIBITHI M3 TICPEYHS K pa3Jiey) B YCIOBUIX
CaMOCTOSITEITLHOTO TUTAHUPOBAHUS TTPOBEICHHUSI
UCCIIeI0BaHMs, BRIOOPA U OOOCHOBAHUSI METO/1A
U3MEpEHUs BETMINH, COOPKHU
IKCIIEPUMEHTAITLHON YCTaHOBKH
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6.2 | TernoBble sIBICHUS Cucremarusanus 1 0600111eHNE Pemenue 3aa4, OTHOCALIMXCS K pa3aeny
(TIOBTOPHUTEIILHO- IPEIMETHOTO COJAEPKaHUS U «TennoBble SIBICHUSY.
o0oO01aromun OIBITA JEATEIIbHOCTH, Brinonnenue 1abopatopHbIX pabOT U ONBITOB
MOJTYJTb) MPUOOPETEHHOTO MPU U3YYCHUH | TIO TEIJIOBBIM SIBIICHUSIM (BKJIIOUYasi paboThI U
TETUIOBBIX SIBJICHUN OTIBITHI U3 TIEPEYHS K pa3/ieny) B yCIOBHIX
Ha Yri1yOJI€HHOM ypOBHE, CaMOCTOSATENLHOTO IJIAHUPOBAHUSI IPOBEICHUS
MOJITOTOBKA K OCHOBHOMY UCCIIeZIOBAaHNUsA, BbIOOpA M 00OCHOBaHUS METOAA
rOCyJapCTBEHHOMY JK3aMEHY U3MEPEHUsI BETMUMH, COOPKHU
no usuke HKCIEPUMEHTAIBHON YCTaHOBKHU
6.3 | DneKkTpoMarHuTHbIE Cucremarusanus 1 0000111eHNE Pemenue 3ana4, oTHOCAIIMXCS K pa3aeny
SIBIICHUS IPEIMETHOTO COJCPKAaHUS U «DNEKTPOMArHUTHBIC SIBJICHUSD.
(TIOBTOPHUTEIILHO- OIIBITA JESTENLHOCTH, Boinonnenue nabopaTtopHbIX padoT
o0oO01aromun NPUOOPETEHHOIO MPU U3YYEHUH | U OIBITOB I10 3JIEKTPOMAarHUTHBIM SIBJICHHSIM
MOJ1yJIb) 3JIEKTPOMAarHUTHBIX SBJICHUN (BKirOYast pabOTHI M OMBITHI U3 MEPEUHS
Ha Yri1yOJI€HHOM ypOBHE, K pa3zieNy) B YCIOBHSIX CAMOCTOSITEIbHOTO
MOJITOTOBKA K OCHOBHOMY TUTAHUPOBAHUS TTPOBEICHHUS HCCIICIOBAHUS,
roCyJIapCTBEHHOMY JK3aMEHY BbIOOpa M 0OOCHOBAHMS METOAA U3MEPEHUS
1o (usuke BEJIMYMH, COOPKH IKCIIEPUMEHTAILHOM
YCTaHOBKHU
6.4 | CBeroBbl€ sIBICHUS Cucremarusanus 1 0000111eHNE Pemenue 3a1a4, OTHOCALIMXCS K pa3aeny

(IOBTOPUTEIILHO-
0000IIaromui
MOYJIb)

MPEAMETHOTO COICPIKAHUS U
OIbITA JIEATEIILHOCTH,
IPUOOPETEHHOTO MPU U3YUECHHUU
CBETOBBIM SBJICHU

Ha yrJTyOJICHHOM YPOBHE,
MOATOTOBKA K OCHOBHOMY

«CBeTOBBIE IBICHUSY.

Brimonnenue mabopaTopHbIX padOT U OMBITOB
110 CBETOBBIM SIBJICHUSIM (BKJIIOUasi pabOThI U
OMBITHI U3 MIEPEUHSI K pa3/ieNy) B YCIOBUSIX
CaMOCTOSTEILHOIO TJIaHUPOBAHUS MPOBEACHUS
UCCIIeI0BaHMs, BRIOOPA 1 00OCHOBAHUSI METO/1a
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rOCy/IapCTBEHHOMY 9K3aMEHY
1o gusuke

HU3MCPCHUA BCIIMYHUH, C60pKI/I
BKCHCPI/IMCHTaJIBHOﬁ YCTaHOBKH

6.5 | IToBTOpeHue n 4 CucremaTuzaius 1 00001eHIE Pabora ¢ TekcTamu pu3NUECKOro CoiepKaHUs
000011IeHNE MPEIMETHOTO COIEPKAHUS U 10 Kypcy (pU3UKHU yriayOJIeHHOr0 YPOBHS.
OIBITA JACATEILHOCTH, BrImiotHeHre MpoOIEMHBIX 3aJIaHUH MMPAKTHKO-
MPUOOPETEHHOTO MPU U3YYCHUH | OPUEHTUPOBAHHOTO XapakTepa (3a1aHusl mo
BCEro Kypca (pU3HKU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH ), B TOM
yrayOa€HHOTO YPOBHS, YUCIIE 3aIaHUIA C MEKIIPEAMETHBIM
MOJIFOTOBKA K OCHOBHOMY COJICP)KAaHHUEM.
rOCy/IapCTBEHHOMY 3K3aMEHY Pabota Hax rpynmoBBIMH HITHA
o gusnke WHIUBUTyaJTbHBIMU TIPOCKTAMH, CBSI3aHHBIMU
C coJiepKaHueM Kypca GU3UKH yriTyOJEeHHOTO
YPOBHS
Hroro no pazneny 17
OBILIEE KOJIMYECTBO 136
YACOB I1O ITPO'PAMME
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