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OenepanpHas  pabodas mnporpamma 1o ydyeOHOMy mpeamery «Dusuxar
(yrnyOneHHbI ypoBeHb) (mpeameTHass 00y1acTh «EcCTeCTBEHHO-HAydHBIE MPEAMETHI)
(laree COOTBETCTBEHHO — MporpamMma 1o Qusuke, Gu3nka) BKJIIOYAET MOSACHUTEIbHYIO
3aIllUCKY, COJEpXaHhe OOyuyeHUs, IJIAHUPYEMbIE pPe3yJbTaTbl OCBOCHHS IMPOrpaMMBbI
1o (usuke, TeMaTUYECKOE MJIAaHUPOBAHHE.

HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o ¢u3uke Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHMs COCTaBJICHA
Ha OCHOBE MOJIOKEHUM U TpeOOBaHUH K pe3yJibTaTaM OCBOCHHUS HA YII1yOJI€HHOM YPOBHE
OCHOBHOM 00pa3zoBaTebHON Mmporpammel, mnpeactaBieHHbIX B PT'OC OO0, a takxke
c yueToMm (enepanbHOi paboyelt mporpaMMbl BOCIUTAHUS U KOHUEMIUN MPENoIaBaHus
yaebHoro npeamera «Duzukay.

ConmepkaHue TmporpaMMmbl MO (M3MKE HANpaBiICHO Ha  YIOBJIETBOPEHHE
MOBBIIICHHBIX 3aPOCOB O0YYAIOUINXCS, CTPEMSIINXCS K Oosee riIy0OKOMY OCBOEHHUIO
bu3nueckux 3HaHWA, W Ha (HOPMHPOBAHUE E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH
oOydarmuxcsi. B mporpamme mo (u3uke y4UTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmzanuu TpeboBanuii ®I'OC OOO k muaHUPyeMbIM JTHYHOCTHBIM
U METalmpelMETHBIM pe3yjbTaTaM OOYYeHHs, a TakkKe MEXKIPEIMETHbIE CBS3U
€CTECTBEHHO-HAayYHbIX Yy4YEOHBIX TIPEIMETOB Ha YpPOBHE OCHOBHOTO  OOLIETro
oOpa3oBaHus.

[Iporpamma 1o (u3MKe yCTaHABIMBAET pacHpeleeHrue y4eOHOro marepuaia
no rogam oOydeHus (IO Kjaccam), MIpeajaraer MNPUMEPHYIO MOCIeI0BATEIbHOCTD
U3Y4YEHHUS] TEeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHs MPEAMETHOTO COACpNKAHUS U ydeTe
BO3PACTHBIX OCOOCHHOCTEH 00y4YaromuXCsl.

[Iporpamma mo ¢usuke paspaboTaHa ¢ LETbI0 OKa3aHHUSI METOJAMYECKONW MOMOIIH
YUUTEIIO B CO3aHUH paboueii mporpaMMbl 0 y4ueOHOMY MPEAMETY.

dusnka SBISETCS CHUCTEMOOOPA3YIONINM JIJIi €CTECTBEHHO-HAYYHBIX YUE€OHBIX
MPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB M SIBJICHU,
HM3y4yaeMbIX XHUMHUEH, OMOJIOTHel, acTpoHOMUEH M (u3HYecKol reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyYHYIO KapTHUHY MHpa, MPEAOCTaBIseT HauOoyiee SCHbIC
o0pa3ipl MPUMEHEHUS] HAaydHOro METoAa IO3HaHUs, TO €CTh Croco0a MOIyYeHUs
JIOCTOBEPHBIX 3HAHUM O MUDE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OO0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMUPOBAHUH ECTECTBEHHO-HAYYHON IPAMOTHOCTH U HHTEpeca
K HayKe y 00 y4aroImxcs.

N3ydenue ¢usnku Ha yriiyOJICHHOM ypOBHE MPEIOJiaracT YBEpEHHOE BIaJICHHE
CIIEIYIOIIUMU  KOMIETEHTHOCTSIMHM,  XapaKTEPHU3YIOIIUMU  €CTECTBEHHO-HAYyYHYIO
IPaMOTHOCTb:

HAay4YHO OOBSICHATH SIBJICHUS,;

OLICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT' O UCCIIEI0BAHMUS;
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MHTEPIIPETUPOBATh  JTaHHBIE W  HKCIOJIb30BaTh  HAy4dHbIE JI0Ka3aTeJIbCTBA
JUIS TIOJTy4€HUS BBIBOJIOB.

Henu n3yyenus: GpuU3MKu Ha YpOBHE OCHOBHOT'O OOIEro 0Opa30BaHuUs ONPEICIIECHBI
B KOHIICTIIMU TpernojaBaHus ydeOHoro mpeamera «®Pusnka» B 00pa3oBaTebHBIX
Opra’u3aLusax Poccuiickon denepaunu, peAU3yroInX OCHOBHBIE
o011eo0pa3zoBaTeIbHbIC TPOTPAMMBI.

Henu nzydenust pu3MKu Ha yriiyOJIEHHOM YPOBHE:

pa3BUTHE UHTEPECA U CTPEMIICHUS 00 yJaIOUINXCsl K HAYYHOMY U3yUEHHIO TPUPO/IBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAydYHOM MeETO/eé TIO3HAaHUA W (OPMHUPOBAHUE
UCCIIEZIOBATEIBCKOT0 OTHOLIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

(GopMUpOBaHUE HAYYHOTO MHUPOBO33PEHUSI KakK pe3ylbTara H3Yy4eHUs OCHOB
CTPOEHHSI MaTEepUH U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dopMupoBaHUE YMEHUN NpPUMEHATh (GU3MUECKUE 3HAHUS U HAy4dHbIE
JI0Ka3aTeNIbCTBA ISl OOBSICHEHHS OKPY’KAIOIUX SBJICHUH;

dbopMUpoBaHUE TPEACTABICHUM O poiu (GU3UKKA JJs  Pa3BUTHUS  JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTUI;

pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cepax Oyaymield MmpopeccuoHaIbHON
JEeSATENIbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOJATOTOBKA K JaJIbHEHIIEMY OOY4EHUIO B 3TOM
HaTpaBJICHUH;

(opMUpOoBaHUE TOTOBHOCTHU K JlajbHEHIIEMY U3YYEHUIO (PU3UKU Ha YIIIyOJIEHHOM
YPOBHE B paMKaX COOTBETCTBYIOIUX Mpoduiiel 00ydeHHs Ha YPOBHE CPEAHETO OOIIEro
oOpa3oBaHus.

JlocTrkeHue 3TUX LieJiel mporpaMMmbl 1o (U3MKEe Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHusi 00ecrieunBaeTCs PelICHUEM CIIEAYIONINX 3a/1ay:

npuoOpeTeHne 3HAaHWW O JAMCKPETHOM CTPOCHHHM BEIIECTBA, MEXaHHYECKHX,
TETUIOBBIX, DJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

MPUOOPETCHHE YMEHHI aHaIM3UpPOBaTh W OOBSICHATH (U3HUECKUE SBICHUS
Ha OCHOBE M3YYEHHBIX (DU3NUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHME METOJIOB PEHICHUS PacUYETHBIX M KAYeCTBEHHBIX 3a/ay, TPEOyroUux
CO3JIaHUSI U UCTOJB30BAHUS (PU3UUECKUX MOJETICH, BKIIOUas TBOPUYECKUE U MPAKTUKO-
OPUEHTUPOBAHHBIC 33]1a4H;

pa3BUTHE HCCIEAOBATEIILCKUX YMEHUN: HaOMIoAaTh SIBICHUS UM HU3MEPSTh
¢u3znyecKkue BETMYMHBI, BBIIBUTaTh TUIOTE3bl W TMpeAsiararh ASKCIEPUMEHTAIbHBIC
CrocoObl MX MPOBEPKH, IJIAHUPOBATb W IPOBOJIUTH ONBITHI, IKCIEPUMEHTAIbHbIE
UCCIICZIOBAHNUS, aHAJIM3UPOBATh MOJIYYE€HHbIE JaHHBIE U TPOBOAUTH BHIBOJIBI;

OCBOEHHUE TIPUEMOB paboThl ¢ MH(pOpMaIMel PU3NUECKOTO CONIepIKaHUs, BKIIIOUAs
UH(GOPMAIUIO O COBPEMEHHBIX TOCTHXKEHUSIX (PU3UKU, UHTEPIPETALUS U KPUTUUECKOE
olleHUBaHUE MHGOPMAIINH;

3HAKOMCTBO CcO cdepamMu nOpodeCCHOHAIBHOM JACSATEIbHOCTH, CBS3aHHBIMU
C (u3MKON, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBaHHBIMM Ha JOCTHIKEHMSIX
bu3nuecKol HayKu.
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OO11ee 4ncI0 YacoB, pEKOMEHIOBAHHBIX JIJISI U3y4eHUS! (PU3UKU Ha YrIyOJIEHHOM
ypoBHe, — 340 yacoB: B 7 knacce — 102 yaca (3 gaca B Heneno), B 8 kinacce — 102 gaca
(3 waca B Hememwo), B 9 kmacce — 136 yacoB (4 vaca B Henemo). Ilpu sTom
u3 o0s3aTeNIbHOM 4YacTH y4eOHOTo IUIaHa BhIIENseTca: B 7 Kiacce — 68 yacoB
(2 gaca B Hemenmo), B 8 kiacce — 68 yacoB (2 yaca B Henenmo), B 9 kimacce — 102 yaca
(3 yaca B HezeIIO).

[Ipennaraemslii B mporpaMme 1o pu3MKe nepedeHb Jad0paTopHbIX U MPAKTHUECKUX
paboT sBISETCS PEKOMEHIATCIbHBIM, YYUTENb JeJacT BBIOOP TpHU MPOBEACHUH
7a00paTOpHBIX pabOT W OMBITOB C YYETOM WHIUBUAYaJTbHBIX OCOOEHHOCTEH
OOyJarIIMXCs, CIUCKA SKCIEPUMEHTAIBHBIX 3aJaHWi, TpeaiaracMbIX B paMKax
OCHOBHOTO FOCY/IapCTBEHHOI'0 SK3aMeHa M0 (PU3UKE.

Bo3morkHa KOppeKTHpOBKa OOIIET0 YHMCIIa 9aCOB, PEKOMEHIOBAHHBIX IS U3YICHUS
npeaMeTa, ¢ Y4eTOM HWHAMBHAYAJbHOTO IOAXO0Ja OOpa30BaTEIbHBIX OpraHU3alui
K YIUIYOJIGHHOMY U3Y4YeHHIO (HU3UKH, B paMKaxXx COOJIOJACHUS TUTHCHUYECKUX
HOPMAaTHBOB K HE/IeJIbHON 00pa3oBaTeIbHONM HArpy3Ke.
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COJEPXKXAHUE OBYUYEHUA

7 KJIIACC
Pu3uka u ee pojib B MO3HAHUN OKPYKAKIIEr0 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, JJIEKTPUYECKUE, 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.

N3mepenune paccTosHUN.

N3mepenue miomanu u oobemMa. MeTo1 majieTku.

HN3mepenne BpeMeHu.

N3mepenne o6beMa KUIKOCTH U TBEPAOTO Tea.

Ornpenenenne pa3MepoB MallbIX Tesl. MeToJ psiaoB.

[IpoBeneHue uccienoBaHusl MO MPOBEPKE TUIIOTE3bl: JATbHOCTH IMOJIETA IIApUKA,
MYIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIe, YeM OOJIbIIIe BHICOTA MYCKA.

IlepBoHauya/IbHBIE CBEICHNUSI 0 CTPOEHNH BelleCTBA

CtpoeHue BeIIeCTBA: aTOMbl M MOJIEKYJIBI, UX pa3Mmepbl U Macchl. OTMBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

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

ArperaTHble COCTOSIHMSI BEIIECTBAa: CTPOCHHE Ta30B, >KUAKOCTEM W TBEPIBIX
(kpucTamuinueckux) Tell. B3auMoCBS3b MeEXIy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSX M WX aTOMHO-MOJEKYJSIpHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUHN BOJIBI.
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Jlemoncmpayuu

Hab6mronenune OpoyHOBCKOTO JIBUSKEHHUSI.

Hab6monenune nuddysun.

HaGmionenue sBieHUl, OOBSCHSIOMUXCS NPUTSIKEHUEM WM OTTAJIKUBAHUEM
YaCTHIl BEIIECTBA.

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

JIBH2KEeHMEe M B3aMM OIeHCTBHE TeJl

Mexannueckoe nBuxenue. Ilyte u nepemenienrne. PABHOMEpPHOE 1 HEPABHOMEPHOE
nerkeHue. CBoOOmHOE TaJeHUE Kak MpPUMEP HEPABHOMEPHOIO JBUKEHUS TeJl.
Cxopoctb. CpeliHsisi CKOPOCTh IPU HEPABHOMEPHOM JABUKEHHU. PacueT myTu U BpeMeHu
JIBUKEHUS.

I'paduku 3aBHcHMOCTEN BEIMYWH, OMUCHIBAIOIIUX MABMKEeHHE. OOIue MOHSATHUS
00 OTHOCHUTETHHOCTH JABWXKEeHUSA. ClOXKEHHUE CKOPOCTEH ISl TeN, JBYDKYIIHXCS
MapassenbHoO.

SBneHue nHepuMU. 3aKOH UHEPIMU. B3anmoaeiicTBre Ten Kak IpUYuHa U3MEHEHUS
CKOPOCTH JBWKEHHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tejla B IOCTYMATEIbHOM
nBrxeHnu. [moTHocTh BemecTBa. CBs3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B EAUHUIIE
oObema BemiecTBa. Cmecu u cruiaBbl. [loBepXHOCTHAS U TUHEHHAS IIJIOTHOCTb.

Cuita KaKk XapakTepHUCTHKa B3auMonaeucTBusa Tei. Cuia ynpyroctu u 3akoH ['yka.
N3mepenne criibl ¢ MOMOIIBIO IUHAMOMETPA. SIBICHHUE TATOTEHUS U cuia Tshkectu. Cuna
TSXKECTH Ha JIpyrux miaHerax. Bec tena. Hesecomocth. CrioskeHUE CHII, HAIIPABICHHBIX
no oaHou mnpsmoi. PaBHoneWcTByromas cui. Cuna TpeHusa. TpeHHe CKOJIbXEHUS
Y TPEHHE TIOKOS, BA3KOE TpeHHE. TpeHre B IpUpOAE U TEXHUKE.

Llemoncmpayuu
Ha0mronenne MexXaHH4eCKOro ABIDKCHUS Tela.
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 onwvimol

Ornpenenenre CKOPOCTU PABHOMEPHOTO JIBMKEHUS (IIapuKa B KUJIKOCTH, MOJIEIH
AIEKTPUUECKOT0 aBTOMOOWIIS U TaK Jajiee).

OmnpeneneHue CpeHE CKOPOCTH CKOJIbKEHUs OpycKa WU IIapuKa M0 HAKJIOHHON
MJIOCKOCTH.

OnpeneneHue IIOTHOCTH TBEPAOIO TeNa.

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

JlaBjieHHe TBEpPABIX TeJl, }KUAKOCTEH U ra3oB

Hasnenue. Cuna naeieHus. CrnocoObl yMEHBIIEHUS W YBEJIMYEHUS JIaBJICHMUSL.
JlaBnenue raza. 3aBUCUMOCTb JaBJE€HUS raza oT oObema W Temmneparypsl. Ilepenaua
JABJICHUS TBEPABIMU TEIAMM, )KUIKOCTAMHU U razamu. 3akoH [lackais. [IneBMarnueckue
MAaILIAHBI.

3aBUCUMOCTb JABJICHUSI )KHIKOCTH OT TIIYOMHBI MOTrpyXeHHs. ['uapocraruyeckuii
napanokc. CoobOmraromuecs: cocyabl. ['mapaBinmdeckue MexaHusmbl. lcmonb3oBaHue
BBICOKHX JIABJICHUI B COBPEMEHHBIX TEXHOJIOTUAX. Y CTPOMCTBO BOJAOIIPOBOIA.

AtMocdepa 3emumm u armocdepHoe aAaBieHue. [IpUUMHBI CyIIECTBOBAHUS
Bo3aymHOW o00onouku 3emiu. Onbir  Toppuuennu. H3mepenuwe armocdepHOro
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EPHOrO JaBJIEHUS OT BBICOTHI HAJ YPOBHEM MOpS.
[Tpubopsl 11 U3MepeHus: aTMocEpHOro JaBICHUS.

JlelicTBUE KMAKOCTM M Ta3a Ha NOTPY)KEHHOE B HHMX TenoO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. YCJIOBUE€ BO3HMKHOBEHHS BBITAJIKHMBAIOUICH
(apxumenoBoit) cuibl, noarekanue. [lnaBanue Ten. Bo3gyxomnnaBanue.

Jlemoncmpayuu

3aBHCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPHI.

[Tepenaua naBineHHs KUIKOCTHIO U Ta30M.

Coobmraroruecs COCYIbl.

I'mppaBnruecknii mpecc.

[TposiBnieHue neicTBUst aTMOC(EPHOro TaBICHUS.

Cudon.

3aBUCUMOCTh BBITAJIKMBAIOIICH CUJIBI OT 00BheMa MOTrPYKEHHON B KUJIKOCTh YacCTU
TeJIa ¥ TNIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CHJIBI BECY BBITECHEHHOM YKHJIKOCTH.

VYcioBue T1UIaBaHUS TEN: I[UIABAaHWE WM TIOTPYKEHHE TeJI B 3aBUCHUMOCTHU
OT COOTHOIIICHUS MIIOTHOCTEN TeJa U KUAKOCTH.

Jlabopamopuvie pabomul u onvimsi

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT o0Obema IOrpyKEHHOU
B KUJKOCTb YaCTH TEJA.

OnpeneneHue BBITAJKABAIOLICH CHIIBL, JCWCTBYIOIIEH HA TEJIO, HOTPYKEHHOE
B KUJIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIIKUBAIOLICH CWIbI, JIEHUCTBYIOIIEH Ha TEIO0
B JKAJIKOCTH, OT MAacChl TeJa.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCMMOCTD BBITAJIKMBAIOIIEN CUJIBI, JEHCTBYIOIIEH
Ha TeJIO B )KUJIKOCTH, OT 00beMa MOrPYKEHHOM B )KHUIKOCTh YacTH T€Jla U OT TNIOTHOCTH
KUJIKOCTH.

KoHcTpynpoBanue apeoMmeTpa WM KOHCTPYMPOBAHME JIOAKH M ONPEHCIICHUE €€
IPy30I0AbEMHOCTH.
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PaGora nu MoIHOCTH. JHEprus

Mexanuueckasi pabora sl CHJI, HAlpaBICHHBIX BIOJb JMHUM TMEPEMEIICHUSI.
MomHoCTb.

[IpocThie MEXaHU3MBI: pblYar, BOPOT, OJIOK, MOJUCIACT, HAKJIOHHAS TMJIOCKOCTD,
HOXXHUYHBIM MexaHu3M. MomeHT cuibl. PaBHOBecue pbruara. IIpaBuio MOMEHTOB.
[IpuMeHneHue mpaBujia paBHOBECHS pbluara K OJIOKY. «30J0TO€ MPABUIIO» MEXaHUKHU.
KIIJI mnpocteix Mexanu3moB. I[IpocTeie MexaHU3MbI B OBITY, TEXHHKE, IKHUBBIX
OpraHu3Max.

Mexann4deckas 3Heprusi. Kunerndeckas v noreHunanbHas sHeprus. IIpesparienne
OJIHOTO BHJa MEXAHWUYECKOW DHEPruu B APYrod. 3aKOH COXPAHEHUS W IPEBPAILCHUS
DHEPIUHU B MEXAHUKE.

Jlemoncmpayuu
[Tpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopmvie pabomwi u onwvimol

HccnenoBanue ycinoBui paBHOBECHS phlyara.

N3mepenune K11/ HakIOHHOM IITIOCKOCTH.

N3ydenue npaBuiia peryara Jijisi OJABHKHOTO U HETIOJABMYKHOTO OJIOKOB.

Omnpenenenune KII/] moaBM>XHOTO U HEMTOABMKHOTO OJI0Ka.

Onpenenenue pabOTHl CUIIBI YIPYTOCTH MPU TOIBEME TPY30B MPU ITOMOIIU
MMOABHIKHOIO OJIOKA.

N3ydeHue 3akoHa COXpaHEHUsI MEXaHUYECKON IHEPTHUU.

8 KJIACC

TemioBbie sABJICHUSA

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHHMS BEIIECTBA.
Macca u pazmepbl aTOMOB ¥ MOJIEKYI. OMBIThI, TOATBEPKIAFOIINE OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopgenu TBepAOro, JKHAKOTO U  Ta3000pa3HOTO COCTOSIHMM  BEIIECTBA.
Kpucrammmyeckue u amopdubie Tena. ['paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJOTMi. TEeXHOJIOrnu MONTYyYeHUs] UCKYCCTBEHHBIX anMa3oB. OOBbsSCHEHNE CBOMCTB
ra3oB, JKMJIKOCTEH U TBEPABIX TE€JI Ha OCHOBE IOJIOKEHUN MOJIEKYIIAPHO-KMHETUYECKOU
Teopu. 1I0BEpXHOCTHOE HATsSHKEHWE, CMauMBaHUE, KaWULIPHBIE sBJIeHUA. TerioBoe
paciMpeHue U ckatue. 3aBUCUMOCTh JaBJICHHs ra3a OT 00beMa, TeMIepaTyphl.

Temmneparypa. CBsi3p TemmepaTypbl CO CpPEIHEHM KHHETHYECKOM DHEPruen
TEIJIOBOIO JIBUYKEHUS YacTULl. TemMnepaTypHble NIKabl.

Buytpennsis sneprusi. Cioco0sl U3MEHEHHsI BHYTPEHHEH SHEpruu: Teruionepeaaya
U coBeplieHne paboTel. Buapl Temonepenayu: TEMIONPOBOIHOCTb, KOHBEKIIHS,
usnydenue. Bunpl temsonepenaun B npupoje v TexHuke. HeoOpaTuMoCTh TEmIOBbIX
IIPOLIECCOB.
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KonnuectBo TemnoTel. YaeidbHas TEIJIOEMKOCTH BeEIIecTBa. 1emIooOMeH
U TEIUI0BOe paBHOBecHe. 3akoH HeroToHa-PuxMana. Y paBHeHue TemioBoro daianca.

[L1aBieHne W OTBEpACBAHME KPUCTAJUIMUYECKUX BEUIECCTB. Y JI€JIbHAS TEIUIOTa
miaBiaeHus. [lapooOpazoBanne u koHacHcanus. Mcnapenuwe. Kumenwe. VY nenpHas
TEIJIoTa TMapooO0pa3oBaHUs. 3aBUCUMOCTb TeMIIepaTypbl KHIIEHHUS OT aTMOC(HEpHOTO
nasieHns. HachlleHHbIA M HEHACHIIICHHBIN T1ap. BiaxxHOCTh BO3ayXa.

DHeprus TOIIMBA. Y I€JIbHAS TEMJIOTA CTOPAHMUS.

[TpuHumnel padotsl TeroBeix apurareneid. KIIJ Termmooro asuratens. TemnoBbie
JIBUTATENM U 3al[UTa OKPYXKAIOIIEH cpelbl. TernoBbie MOTEPU B TEIJIOCETSX.

3aKOH COXpaHEHUsT M TIPEBPAILCHUS SHEPIUM B MEXAHWYECKHMX W TEIUIOBBIX
MPOLIECCAX.

Llemoncmpayuu

Hab6mronenre 6poyHOBCKOTO IBUKEHUS.

Ha6monenne nuddysun.

Hab6moienue siBleHU MOBEPXHOCTHOTO HATSHKEHHUS, CMAYMBAHUS M KaUJUISIPHBIX
SIBJICHUM.

Hab6mroienre TemioBoro pacimpeHust Tell.

N3menenue maBneHus rasa TOpud  M3MEHEHMM oO0beMa W HarpeBaHUU
WM OXJIAK]ICHHH.

[IpaBuia u3MepeHus: TeMIepaTypsl.

Bunsl Termonepenaym.

OxJTakJIeHHEe MPU COBEPIICHUH PabOTHI.

HarpeBanwne npu coBepiiieHnH paOOThl BHEIITHUMH CHIIAMH.

CpaBHEeHHUE TEIIIOEMKOCTEH pa3IMYHbIX BEIIECTB.

HaOmronenne kuneuus.

Habmroienre mocTossHCTBA TeMIEpaTyphl IPU TUTABJICHUH.

Moenu TemIOBBIX ABUTATEIEH.

Jlabopamopnvie pabomsi u onvimoi

OnpITH IO OOHAPYKEHUIO JEHCTBUS CUJT MOJIEKYJISIPHOTO MPUTS>KEHUS.

OnbITI O BRIPAIIMBAHHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WJIM caxapa.

N3mepenue temmeparypbl IpU MOMOIIM KUJKOCTHOIO TEPMOMETpa M JlaTyhKa
TEMIIEPATYPHI.

OnbITEl MO HAOIIOJEHUIO TEIUJIOBOI'O PACIIMPEHUS Ta30B, KUJIKOCTEH U TBEPHABIX
Tel.

Ornpezenenue AaBjaeHUs BO3AyXa B OAJIJIOHE MIMPUIIA.

HccnenoBanue 3aBUCMMOCTH JaBJICHUS BO3yXa OT €ro 00beMa 1 TeMIIepaTyphl.

IIpoBepka ruImoOTE3bl JUHEHWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUIKOCTH
B TEPMOMETPUYECKOMN TPyOKE OT TeMIiepaTyphbl.

HabGmronenne naMeHeHns: BHYTpEHHEW YHEPTrUuu Tejla B pe3ybTaTe TerIonepeaadn
Y pabOTbl BHEITHUX CHJL.

10
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HccnenoBanue siBieHHs] TEIUIOOOMEHA TMPU CMEIIMBAHUM XOJIOAHOW M TOpsyeit
BOJIBI.

Omnpenenenue KOJIMYECTBA TEIJIOTHI, IOJIYYEHHOTO BOJOW MpH TEIJIO0OMEHE
C HarpeTbIM METAJUIMYECKUM LUJIMHIPOM.

OnpeneneHne MOIIHOCTH TEIJIOBBIX MOTEPH (3aKkoH HhroToHa-Puxmana).

Onpenenenne yaeabHON TEIIOEMKOCTH BEIIECTBA.

Hccnenosanue npoiecca UCIapeHus..

OnpeneneHne OTHOCUTENBHON BJIAXKHOCTH BO3AYyXa.

Onpenenenue yaeabHOM TEIIOTHI TUIABICHUS JIbIA.

DJieKTpUYEeCKHE U MATHUTHBIE SIBJIEHUSA

Onextpuzauus Ten. J(Ba poxa 3JIEKTPUYECKHUX 3apsioB. BsaumonelicTeue
3apsoKeHHBIX Ted. 3akoH KynoHa.

Onextpuyeckoe mnone. HanpspkeHHOCTh  anekTpuueckoro mods.  [IpuHiun
CYIEPHO3ULINHU 3JEKTPUUECKUX MMOJIeH (Ha KAUECTBEHHOM YPOBHE).

Hocutenn »nekTpuYecKux 3apsAoB. OJIEMEHTapHBIA 3JIEKTPUUYECKUN 3aps.
Crpoenue aroma. [IpoBOOHUKY, TUANEKTPUKU U MOJTYIPOBOJAHUKHU. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsiaa.

DIIEKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHHUS 3JIEKTPUUECKOr0 ToKa. VIcTOUHUKH
IOCTOSIHHOTO TOKa. JIEHCTBHUSL 3JEKTPUUECKOr0 TOKa (TEIIOBOE, XHWMHUYECKOE,
MAarHuTHOE). DJIEKTPUUECKUM TOK B METAJlIaX, dKUJKOCTSIX U razax.

OnekTpuueckas uenb. Cuna Toka. DJEKTPUUYECKOE HaMpsiKeHUue. AMIEpMETp
U BOJIbTMETP B LEMNH IMOCTOSHHOrO TOKAa. CONpPOTUBIECHHE MPOBOAHUKA. Y IEIbHOE
COIPOTHBIICHHE BemlecTBa. 3akoH Owma g ywactka wnenu. IlociienoBaTenbHOE
U mapajuleIbHOE COEAUHEHHE MPOBOJAHUKOB. DJeKTpoABmxKymias cuia (nainee — DJ1C)
B IIEMU MTOCTOSIHHOTO TOKa. 3akoH Oma misa nonHou nenu. IIpaBuna Kupxroda. Pacuer
IIPOCTBIX JIEKTPUUECKUX Liener. HelnmHenHble 3JIEMEHTHI.

PaboTta 1 MOIIHOCTH 3JIEKTPUYECKOT0 TOKA. 3aKoH [[xoyns-Jlenua. Dnekrpuyeckue
LENU U NOTPEOUTENN 3IEKTPUUECKOM 3Heprun B ObITy. KOpoTKoe 3amMbIKaHUE.

[TocTositHHBIE MarHuThl. B3auMOAElCTBHE MOCTOSHHBIX MAarHUTOB. MarHutHOe
nosie. MarauTHoe noJie 3eMJId U €ro 3HaueHue s KU3HU Ha 3emuie. OnbIT Dpcrena.
MarHuTtHoe 1oJie AIEKTpUIECKOoro Toka. OnbIT Ammnepa. [IpumeHneHne 31eKTpOMarHuToB
B TEXHUKE. J[[elicTBHE MArHUTHOrO TOJSI HAa NPOBOJHUK ¢ Tokom. Cuia
AMmnepa W ONpENENICHHE €€ HAaNpaBJCHUSA. OJIEKTPOABUTATENb  ITOCTOSIHHOTO
TOKa.  Mcrmomp30BaHWE — DJEKTPOABUTATENIEM B TEXHMYECKHX  yCTPOWMCTBAX
Y Ha TPAHCIIOPTE.

Onbitel Dapanes. SBneHne >1eKTpOMAarHUTHOM WHAYKUMHU. [IpaBuiio JleHna.
DnektporeHeparop. CrocoObl MONYYEHUs! SJIEKTPUUECKOW 3HEPruu. DIEKTPOCTAHLUU
Ha BO30OHOBJISIEMBIX HMCTOYHMKAX JHEPrUU. DKOJOTMYECKHE MPOOJIEMbl YHEPTreTUKH.
TonaMBHBIE 3IIEMEHTHI U JIEKTPOMOOUITH.

11
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Jlemoncmpayuu

DJIeKTpU3aus Tedl.

JIBa poia 3JIEKTPUUECKUX 3apsI0B U B3AMMOJICMCTBUE 3aPSIKEHHBIX TEI.

Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOIIA.

DJIEKTPOCTATUYECKAs NHIYKIIHS.

3aKOH COXpaHEHUS YJICKTPUUECKUX 3apsiIO0B.

MopaenupoBaHue CHIIOBBIX JUHUN JIEKTPUYCCKOTO IOJIS C TOMOIIBI0 OYMa)KHBIX
CYJITAHOB.

[IpoBOOHHKH ¥ TUAIEKTPUKHU.

HMcTOoUuHMKHM NOCTOSIHHOTO TOKA.

JlencTBus 3NEKTPUUECKOro TOKA.

DNEeKTPUYECKUI TOK B HKUIKOCTH.

["a30Bbli1 pa3ps.

M3mepenune cuiibl TOKa aMIIepMETPOM.

N3mepenune 3aeKTpUIEeCKOro HanpsiKEHUST BOJTLTMETPOM.

PeoctaTt u Mara3uH conpoTUBJICHUM.

BzaumojeiicTBre TOCTOSSHHBIX MAarHUTOB.

MoaenvpoBaHue HEBO3MOXXHOCTH PA3AECIEHHUS MOI0COB MATHUTA.

MoenvpoBaHue MarHUTHBIX TOJIEH MMOCTOSHHBIX MAarHUTOB.

OnbIT Dpcrena.

MarauTHoe noje Toka. DIEKTPOMarHur.

JlelicTBHE€ MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENH TTOCTOSSHHOTO TOKA.

OnbiTel @apajes.

DJIEKTPOTreHEPaTOP MOCTOSHHOTO TOKA.

Jlabopamopuwsie pabomubl u onvimsl

OnbITHI 10 HAOTIOACHUIO SJICKTPU3AIMH TEN MPH COMPUKOCHOBECHUH M HHYKIIHEH.

HccnenoBanne NeiCTBHSI SIEKTPUUECKOTO TIOJSI Ha MPOBOAHUKHU U TUAJICKTPUKH.

COopka u UCTIBITAHUE SICKTPUUECKON 1T MOCTOSTHHOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MPOTEKAIOMIETO dYepe3 PEe3HCTop,
OT HaIpPsHKEHUS Ha PE3UCTOPE M CONMPOTUBIICHUSI PE3UCTOPA.

OnbITBl, JAEMOHCTPUPYIOUIUE 3aBUCHUMOCTb JJIEKTPUUECKOTO COIMPOTHUBIICHUS
MIPOBOIHUKA OT €T0 JJTMHBI, IJIONIA U MONEPEYHOr0 CEUYEHU U MaTepHalla.

OmnpenencHue yaeabHOTO COMPOTHBIICHUS TPOBOIHUKA.

[TpoBepka mpaBwmiIa CIOKCHUS HAMPSHKCHUH TPH TIOCICIOBATEILHOM COCTUHCHHUH
JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia U1 CUITBI TOKA MPYU MAPATIIICIIBHOM COSAMHEHUN PE3UCTOPOB.

Onpenenenne 3/C 1 BHYTpEHHETO CONPOTUBIICHHS] UCTOYHUKA TOKA.

[Iposepka npasus Kupxroda.

ITpoBepka BbinmoiHEHU 3ak0HAa OMa JJIs TTIOJTHOM LETIH.

12
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N3yyeHne BOJbTAMIEPHBIX XapaKTEPUCTUK HEIUMHEHHBIX DSJIEMEHTOB (JIaMIIbI
HaKaJIMBaHUS WX MOJYPOBOIHUKOBOTO UOAA).

OmnpeneneHue padOThI ITEKTPUUECKOTO TOKA, UYILIETO YEePE3 PEIUCTOP.

Ornpenenenne MOIMIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIICIIIEMOUN HA PE3UCTOPE.

Onpenenenune KII/ narpeBarensi.

HccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS OCTOSIHHBIX MAarHUTOB.

N3yyeHre MarHUTHOTO TMOJS TOCTOSHHBIX MAarHUTOB MpU MX OOBEIUHEHUU
Y pa3/ICJICHUM.

HccnenoBanne nemcTBUSA JJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbITbl, JIEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIbI B3aMMOACUCTBUS KATYIIKU
C TOKOM U MarHuTa OT CWJIbl U HAIIPABJIECHUS TOKA B KaTYIIIKE U OT HaTU4us (OTCYTCTBHUS)
CEpICUHUKA B KaTyIIKE.

N3ydenune nercTBrs MArHUTHOTO MOJIA HA MTPOBOAHUK C TOKOM.

KoncTpynpoBanue u uzydeHue paboThl JIEKTPOABUTATETIS.

Mamepenne KII/ anekTpoaBuraTeibHOM yCTaHOBKH.

ONBITHI IO UCCIEAOBAHUIO SIBICHUS 3JIEKTPOMArHUTHON MHIIYKLIMU: UCCIIEIOBAaHUE
M3MEHEHUM 3HaYCHUS U HAIIPaBJICHUS UHAYKIIMOHHOTO TOKA.

9 KITIACC

Mexann4yeckue siBJICHUSA

Mexannueckoe JBWKEHHE. MarepuanbHas Todyka. CrnocoObl  omucaHus
MEXaHUYECKOTO JBWKEHUS: TaOMW4HbIM, Tpaduueckuii, ananmutuyeckuit. Cucrema
orcuera. OTHOCUTEIIBHOCTh MEXAaHUYECKOTO IBUKEHUS.

BekTopHbie BeIMUMHBI, ONIEpaliii ¢ BEKTOpaMu, TPOCKIINU BEKTOpa. Paguyc-BekTop
MAaTepUaIbHON TOYKH, MEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE NPSAMOIMHEHHOE
nBmxkeHne. HepaBHOMepHOoe mnpsiMoiuHEHoe ABvxkeHue. CpenHsss U MIrHOBEHHAas
CKOPOCTb TEJIa P HEPABHOMEPHOM JIBUKEHHUH.

Yckopenne.  PaBHOYCKOpEHHOE  NPSIMOJIMHEMHOE  ABMIKEHHE. Y CKOPEHHE
cBOOOHOrO maaeHust. OnbIThl ["anunes.

I'paduueckass uHTEpHpeTaldsi YCKOPEHUS, CKOPOCTHU, MPOUJICHHOrO MyTH
Y TIEPEMENICHHUS JJIS1 IPAMOJIMHEWHOTO JBHKECHUS.

JIBuKeHue Tena, OpPOIIEHHOTO MO/ YTIJIOM K TOPU30HTY.

JIB>keHHne 1o OKPYKHOCTH. JIMHEWHas CKOPOCTb, YIJIOBask CKOPOCTb, IEPUOJ
M YacToTa OOpallleHUs MpU PABHOMEPHOM JABUKEHUU MO OKpYykHOCTU. CKOpOCThH
Y YCKOPEHHUE IIPU JBUKEHUU 110 OKPYKHOCTH.

BekTop cuibl. PaBHOEHICTBYIOIIAS CHia.

Ilepeiii 3axkoH Hprotona. Bropoii 3akoH Herorona. Tperuit 3akoH Hprorona.
[IpuHOMN Cynepno3ULMU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHJIa TPEHMUSI CKOJIbKEHHS, CUJIa
TPEeHUS TIOKOsI, Ipyrue Buasl TpeHust. KoaddummenT tpenus.

JIBUKEHHE TEN IO OKPYKHOCTH IO JEUCTBUEM HECKOIBKUX CHUJL.

13
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3akoH bepHyiu v mogbeMHas cuia Kpbiia. COBpeMEHHBIE JIETATEIbHBIE alaparsl,
CyJa Ha MOABOJHBIX KPBUIbSX, aHTUKPHIJIO HA CKOPOCTHBIX aBTOMOOWIISAX. [[BUrkeHue
110€3/1a HA MATHUTHOM NOJYILIKE.

Cuma TSOKECTM M 3aKOH BCEMHUPHOIO TATOTEHMS. JIBM)KEHHME Tel BOKPYT
I'PaBUTALIMOHHOTrO LeHTpa (B ToM yucie miaHeT Bokpyr Connua). [lepBas kocmuyeckas
CKOpocThb. HeBeCOMOCTBh M EpErpy3KHu.

PaBHoBecue wmarepuanbHOM TOUKW. AOCOTIOTHO TBEpAOe Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpallleHusl. MOMeHT cuiibl. LIeHTp TsKecTH.

Nmnynee tena. MsmMenenue ummyibea. UMiynsc cuibl. YIIPYroe M HEYNpyroe
B3aMMOJICHCTBUE. 3aKOHBI U3MEHEHUS U COXPAHEHUS UMITYJbca. PeakTUBHOE ABUKEHUE.

Mexanuueckasi paboTa U MOILIHOCTh. PaboTa cuil TSHKECTH, YINPYrOCTH, TPEHUS.
Cas13b Hepruu U padothl. [loTeHInanbHas SHEPrusl Tena, NOJHATOr0 HaJl TOBEPXHOCTHIO
3emun. llorennmansHas 3Heprus c:xkatod npyxuHbl. Kunernueckas sHeprus. Teopema
O KUHETUYECKOUN 3HEpruu. 3aKOH U3MEHEHUS U COXPAaHEHUS MEXaHUYECKOW SHEPIUH.

Jlemoncmpayuu

Hab6mroieHre MexaHn4ecKoro JIBMYKEHUS TeJla OTHOCUTEIBHO Pa3HbBIX TEll OTCUETA.

CpaBHeHUE IMyTel M TPACKTOPUH JIBHXKEHUS OJTHOT'O M TOTO e Teja OTHOCUTEIHHO
Pa3HBIX TEJ OTCUETA.

M3mepeHune CKOpoCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUYKEHUS.

HccnenoBanne mpu3HakoB PaBHOYCKOPEHHOTO JBHKCHHUSI.

Hab6mronenre nBuKeHUs Tela 1Mo OKPY>KHOCTH.

HaGmronenne MeXaHMUECKHX SBJICHUW, TPOUCXOAAIIMX B CHCTEME OTcUeTa
«Tenexka» Mpu €€ paBHOMEPHOM M YCKOPEHHOM JBM)XCHHH OTHOCHUTEIHHO KaOWHETa
($u3nKH.

HaGmronenne paBHOBecusl Tesl, CBOOOJHOrO TMaJCHUs, KOJeOaHUs MasTHUKA
B MHEPLHAIbHBIX CUCTEMAaX KaK MOJATBEPKIECHUE MPUHIIMIIA OTHOCUTEIILHOCTH.

3aBUCUMOCTh YCKOPEHHUS Tejla OT €r0 MacChl M JICHCTBYIOINIEH HA HETO CHUJIBI.

Hab6mronenne paBeHcTBa CUIT TIPU B3aUMOICHCTBUU TE.

N3menenue Beca Tena mpy yCKOPEHHOM JIBHKEHUH.

[lepenaya umIrysabca Ipy B3aMMOACHCTBUM TEJI.

[IpeobpazoBaHus SHEPTUU MPU B3aUMOJICHCTBUU TEI.

CoxpaHeHre UMIyJbca Mpu a0COTIOTHO HEYIPYTrOM B3aUMOJICHCTBUMU.

CoxpaHeHue UMNyJabca MpU YIPYyroM B3auMOJICHCTBUH.

Hab6mronenre peak THBHOTO ABUYKEHUSL.

CoxpaHeHune dHEepruu Mpu CBOOOITHOM TMaJICHUH.

CoxpaHeHHE SHEPTUH MPH ABUKEHUH TeNa MO/ IeHCTBUEM MPY>KUHEI.

Jlabopamophvie pabomwi u onwvimol
KoHncTpynpoBanue Tpakta Jyisi pa3roHa U JalbHEUIEr0 PaBHOMEPHOTO JBUKEHUS
IIapyKa WA TEIeKKH.
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Omnpenenenue cpeaHEl CKOPOCTH CKOJIBKEHUsI Opycka WM ABW)KECHHS IIapHUKa
10 HAaKJIOHHOM IJIOCKOCTH.

OnpeneneHue yCKOpeHHUs Tena MpU PaBHOYCKOPEHHOM JIBH)KEHUU 10 HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TTyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JBM)KEHUU
0e3 HaYaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIM MPU PABHOYCKOPEHHOM [IBIDKEHUHM 0e3 HadaabHOU
CKOPOCTHU MYTH OTHOCSITCS KaK Psii HEYETHBIX YHCEN, TO BpEMEHA OJMHAKOBBHI.

HccnenoBanue ABMKEHUS Teja, OPOIICHHOTO MO/ YIJIOM K TOPH3O0HTY.

HccrnenoBanne 3aBUCHMOCTH CHIIBI TPEHHUS CKOJBXKEHHSI OT CHJIBI HOPMAJIbHOTO
TIaBIICHHUS.

Onpenenenune ko3 uIMeHTa TPEHHUS CKOIbKEHHUSL.

OnpeneneHue )KeCTKOCTH NPYKUHBIL.

HccnegoBanne 3aBUCUMOCTH CHUJIBI YIPYTOCTH, BO3HHUKAIOLIEH B MpYXKUHE,
OT CTETIEeHU JAe(POpMAaIHH MPYKUHBL.

Omnpenenenue padOTHl CHJIBI TPEHUS TMPH PABHOMEPHOM JABIDKCHUU Tena
10 TOPU30HTATIBLHON MTOBEPXHOCTH.

Omnpenenenue paboOThl CHIIBI YIIPYrOCTH NPH MOABEME I'py3a C HCIOJIB30BAaHHEM
HETOJIBMKHOTO U TIOJIBUKHOTO OJIOKOB.

Mexanuyeckue KoJ1e0aHUs U BOJHbI

KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKH KOJI€OaHUI: Mepuof,
4yacToTa, aMmIUIuTyda. ['apMoHuyeckue KojeOaHus. 3aTyxamoolue KojeOaHus.
Brinyxnennblie kojiebanus. Pe3onanc.

MaremMaruyeckui W IPYKUHHBIM  MasTHUKUA. [IpeBpamienue  sHepruu
P KOJIeOATEIIbHOM JIBUKEHUH.

Mexanndeckue BonHbL. I[IpomosnbHble M monepeuHble  BONHBL — CBOMCTBa
MEXaHWYECKUX BOJIH: MHTepdepeHuuss U audpakuus. [[nvHa BOIHBI U CKOPOCTh €€
pacrpocTpaneHusa. MexaHU4eCKUE BOJIHBI B TBEPAOM TEJIE, CEHCMUYECKUE BOJIHBI.

3Byk. PacnpocTpanenne u oTpakeHHE 3ByKa. ['pOMKOCTH 3ByKa M BBICOTA TOHA.
Pesonanc B axycruke. MH@pa3Byk u ynbrpazByk. Mcmosnb3oBaHue yiapTpa3ByKa
B COBPEMEHHBIX TEXHOJIOIUAX.

Jlemoncmpayuu
Hab6mronenue konedanuii Ten moj JeHCTBUEM CUJIBI TSDKECTH U CUJIBI YIIPYT OCTH.
HabGmronenue xonebanuil rpy3a Ha HUTU U Ha TIPY>KUHE.
Habmronenue BRIHYXACHHBIX KOJIEOAHUI U pEe30HAHCA.
Pacnipoctpanenue mpo0JIbHBIX U MOMIEPEYHBIX BOJH (Ha MOJIEIHN ).
Hab6monenune nartepdepeniuu u qudpakiyy BOJIH Ha TOBEPXHOCTU BOJIBI.
HaGronenne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKycTHYECKHI pe30HaHC.
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Jlabopamopmwsie pabomsl u onvimvl

OmnpenencHue 9acTOTHI U MEpHO/Ia KOJICOAHNI MAaTeMaTHIECKOTO MasiTHHKA.

OmnpeneneHue 4acTOThI U MEPUOIa KOJICOAHHUH MPY>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH TIepUoia KOJIeO0aHU rpy3a HA HUTH OT JITTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIepHOJa KOJEOAHWM TPYKUHHOTO MasTHUKA
OT MaccChl rpy3a.

[IpoBepka HE3aBHCHMOCTH TepHoAa KoJeOaHWil Tpy3a, MOABEHICHHOTO K JICHTE,
OT Macchl Tpy3a.

OnBITB, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh IEpUOAA KOJICOAHWHA TIPY>KHHHOTO
MasTHHKA OT MacChl TPy3a M )KECTKOCTH MPYKUHEI.

N3mepenne yckopeHus: CBOOOAHOTO MaACHUS.

JIEKTPOMATHUTHOE 110JIe M 3JIeKTPOMATrHUTHBIE BOJTHBI
DNEeKTPOMarHuTHOE noJie. DNeKTPOMAarHUTHbIE BOJIHBI. CaoiicTBa
ANEKTpOMarHuTHeIX BoJH. [llkama oiaekTpoMarHUTHBIX BOJH. Vcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM cBsizu. Panpnonokarus. KocMuueckast cBsizb.
DJeKTpoMarHuTHas npupojia ceeta. CkopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA:
UHTEpPEpEeHLNs U TUPPAKIIHSL.

Jlemoncmpayuu
CBo¥icTBa 3JIEKTPOMArHUTHBIX BOJIH.
WNuTtepdepenius u audpaxiuys cBera.

Jlabopamophvie pabomwi u onwvimol
N3ydeHue CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C MIOMOIIbI0 MOOMIIBHOTO TeIe(oHa.
[IpoBenenne onbITOB 1O HAOIOIEHNIO HHTEphEPEeHITNN U TU(PAKIIUU CBETA.

CBeToOBbBIE SIBJICHUSA

JlyueBass Mozelb CBe€Ta W TeOMeTpUuYeckas onTuka. VcToyHukM cBera.
[IpsmonuHeliHoe pacnpocTpaHeHue cera. 3armeHuss ConHua u JIyHel. OtpaxkeHue
ceera. Ilmockoe 3epkano. 3akoH oTpaxkenus cBeta. llocTpoeHue u300paKeHUI,
c(hOpMUPOBAHHBIX 3€PKAJIOM.

[Ipenomnenune cBera. 3akoH IMpesomMieHHs cBeTa. [loaHOe OTpakeHHE CBeETa.
Hcnonp30BaHUE ITOJHOTO OTPAKEHUS B ONTHYECKMX CBETOBOJAX, ONTOBOJIOKOHHAS
CBA3b.

Jlunza, xon nydeit B muH3e. Dopmyna ToHkoi auH3bI. [locTpoeHne n3obpaxeHui,
chopMUPOBaHHBIX TOHKOM JTUH30M. OnTHYecKkas cucreMa (hoToarmapara, MUKPOCKOIIA U
Teneckorna. ['na3, kak onTuyeckas cucreMa. bam3opykocTs U JalibHO30PKOCTb.

Paznoxenue 6enoro ceera B cnekTp. OnbiTel HetoToHa. Cl0%XeHHEe CrieKTpaIbHbIX
uBeToB. Jlucnepcus cpera.

Jlemoncmpayuu
[IpsamonuHerHoe pacnpoCTPaHEHHUE CBETA.
OTtpaxxeHue cBera.
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[Tomyuenue n300paskeHUH B TUIOCKOM 3€pKaJie.

[Ipenomnenue caera.

Onrtuueckuii CBETOBO/I.

Xon myueid B cOOHMparoIe TuH3eE.

X0/ 1yder B pacCEUBAIOILEH JIMH3E.

[Tonydenne n300paxeHut ¢ TOMOIIBIO JTUH3.

[TpuHuun aeiictBus (oToarnmnapara, MUKPOCKOIA U TEJIECKOMNA.
Mopenb rnasa.

Paznoxxenue 0enoro cBeTa B CIEKTP.

[Tonydyenue O0enoro cBeTa Npu CIOKEHUH CBETA Pa3HbBIX LIBETOB.

Jlabopamopnvie pabomsi u onvimoi

HccrnenoBanne 3aBUCHMOCTH YTJIa OTPaKEHHUSI CBETOBOTO JIyda OT yrJjia MaIeHusl.

W3ydeHne cBOWCTB M300payKEHUS B TUIOCKOM 3€pKalie.

HccrnenoBanne 3aBUCUMOCTH yTiia IPEJIOMIICHHS OT YIiia MaJCHHsI CBETOBOTO JIyda
Ha TPAHMIIEC «BO3IYX—CTEKIIO».

[Tonmydenne n300pakeHUH C TOMOIIBIO COOMPAIOIIEH JTHMH3BI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS U ONTHYECKOW CHITBI COOMPAIOIICH JTHH3HI.

OMnBITHI TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OnBITHI 10 BOCIIPUATHIO I[BETA MPEIMETOB IPH MX HAOIIOJICHUN Yepe3 IBETOBBIC
bUIBTPHI.

KBanTOBbBIC SIBJICHUSA

Oneitel  Pezepdopna u mmanerapHas mojenbs aroma. Mopens aroma bopa.
Hcnyckanue u normioiieHue cBera atomoM. KBaHThl. JInHEHYaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHuss. CTpoeHue aTOMHOTO sijpa.
Hyxnonnas moaens aroMHoro sapa. M3oronsl. PannoaktuBubie npespauienus. [lepuon
noiaypacnaga aroMHbIX saep. JeucTBue paguoakTUBHBIX W3JIYYCHUM HA JKUBBIC
OpraHu3MBbl. 3allUTa OT PAAMOAKTUBHOIO U3ITyYCHUSI.

SAnepubie peakuu. 3aKOHbI COXPAHEHUS 3apsIIOBOIO U MACCOBOIO YHUCEI. DHEPTHUsl
CBA3M aTOMHBIX snep. CBsI3b Maccbl U dHEPruu. Peakuuu cuHTE3a W JIEJICHUs sIep.
Uctounuku sHeprun ConHila u 3Be3/1. SaepHas sHepreTuka. JK0oJIOrHueckue nmpooieMbl
AJIEPHON YHEPTETHKHU.

Jlemoncmpayuu
CnekTpbl U3y4EHUS U TTOTJIOMICHHUS.
CnexTpsl pa3IM4HbIX Ta30B.
CnekTp BogOpoOa.
Hab6mronenue TpekoB B kamepe Busbcona.
Pabota cueTunka HOHUZUPYIOMINX U3TYICHH.
Peructpanus uzinyyeHus: NpupoAHbIX MUHEPATIOB U MPOAYKTOB.

Jlabopamophvie pabomwi u onwvimol
HabGmronenue CrutonHpIX U TUHEHYATHIX CIICKTPOB M3TyYEHUS.
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HccnenoBanne TPEKOB: W3MEPEHHUE DHEPTHU YACTHUIIBI 1O TOPMO3HOMY IIYTH
(o gororpadusim).
N3mepenue paioakTUBHOTO OHA.

IHoBTOpHUTEILHO-0000IAO NI MOTYJIb

[ToBTOpUTENHHO-0000AIOIMIA  MOAYIb MpEeIHA3HAYEeH I CHUCTEMAaTHU3aluu
1 0000IIEHHUs] TPEIMETHOIO COAEPKaHUSI W OMbITa JEATEIbHOCTH, NPHOOPETEHHOTO
IPU U3YYEHHH BCEro Kypca (PU3MKHU YIIIyOJIEHHOTO YpPOBHS, a TAaKKe Ui MOJTOTOBKU
K OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMeHY 10 (PU3HUKe.

B mpouecce uzydeHuss JaHHOrO MOAYJS PEATU3YIOTCA W MOJY4YaroT JajbHEHIIee
pa3BuUTHE  y4yeOHbIE JEHCTBHs, OOECHEeUMBAIOIIME JOCTHIXKEHHE  MPEeIMETHBIX
U METalpeAMETHBIX pe3yJbTaTOB OO0y4deHHs, (OPMUPOBAHUE ECTECTBEHHO-HAyYHOM
IPaMOTHOCTU: OOBSCHEHUE U ONHCAaHUE SIBJIEHUI Ha OCHOBE NPUMEHEHUS (PU3NUECKUX
3HAHUM, HUCCIIEOBATENbCKUE AEUCTBUSA (BBLABM)KEHHE THUIIOTE3, IMOCTAHOBKA IIEJIU
Y TUIAaHUPOBAHUE MCCIIEA0BAHNUS, aHAJIN3 JAHHBIX U MTOJIyYE€HUE BBIBOJIOB).

[IpennoutuTenbHON GOPMON OCBOEHMSI MOAYJIS SIBJIIETCS MPAKTUKYM, IporpamMma
KOTOPOT'O BKJIFOUAET:

pelIeHHnEe 3a]a4, OTHOCSIIUXCA K Pa3IMYHbIM pa3lieliaM U TeMaM Kypca (PU3HKH,
B TOM YHCJIE 33]]a4, HHTETPUPYIOIINX COACPKaHNE PAa3HBIX Pa3/eiioB;

BBITIOJIHEHUE JTA0OPATOPHBIX PAOOT U OMNBITOB (BKJIIOYash pabOThI U  OMBITHI
U3 IMEpeYHe K pas3nenamM Kypca) B YCIOBHAX CaMOCTOSITENBHOIO IJIAHUPOBAHMS
IPOBEICHUS HCCIIEOBaHMs, BBHIOOpa M OOOCHOBaHHUS METO/JAa W3MEPEHHS BEJIUYMH,
COOPKH AKCIIEPUMEHTAJILHON YCTaHOBKH;

BBIIIOJIHEHUE TPOOJIEMHBIX 3aJaHUil MPAaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa
(3amaHMsl 1O E€CTECTBEHHO-HAy4yHOM TIpamMOTHOCTH), B TOM YHCIE 3aJaHUi
C MEXIPEIMETHBIM COJIEPIKAHUEM;

paboTy HajJ TPYNNOBBIMM WM HWHIWBUIYATbHBIMU TPOEKTAMHU, CBSI3aHHBIMU
C COZIep)KaHNEM Kypca (pU3MKH.

N3yueHne MOBTOPUTENBbHO-0000IIAIOMIETO MOAYIS  MOXET 3aKaHUMBaThCSA
NPOBECHUEM JMAarHOCTUYECKOW paboThl 3a Kypc (M3HKH YIIyOJIEHHOrO YPOBHS,
BKJIIOYAIOIIEH 3aJaHusl pPa3HOrO YPOBHSA CIIOKHOCTU. Pe3ynbTaThl BBINOJHEHUS
JUarHOCTUYECKOM paboThl MOTYT IOKa3blBaTh CTENEHb T'OTOBHOCTH OO0YyYarOIIUXCs
K OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMEHY 10 (PU3MKE, a TaKkKe CBMJIETEIbCTBOBATH
O JOCTUTHYTOM YPOBHE €CT€CTBEHHO-HaYy4YHON I'PaMOTHOCTH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydyenune ¢u3mkn Ha ypOBHE OCHOBHOI'O OOIIEro 0OOpa30BaHUs HAMPABIEHO
Ha JOCTM)KCHHE JMYHOCTHBIX, METANpeIMETHBIX M TPEIMETHBIX 00pa30BaTeIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTe m3ydeHus (U3MKM HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
y oOyuatomerocsi OyayT cGOpPMHUPOBAHBI CIEAYIONINE JMYHOCTHBIE PE3yJIbTaThl
B YaCTH:

1) nIaTPHOTHYECKOT0 BOCITUTAHMA:

TPOSIBJICHUE HMHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSHHUIO POCCHICKOM
buznyecKoil HayKu;

[IEHHOCTHOE OTHOIIIEHHE K TOCTHKEHUSIM POCCUUCKUX y4EHBIX-(U3UKOB,;

2) rPasKAaHCKOr0 M TYXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMSI:

TOTOBHOCTh K AaKTUBHOMY YyYacTHIO B OOCYKIECHHH OOIIECTBEHHO 3HAYMMBIX
U ITUYECKUX TMpOoOJIeM, CBA3AHHBIX C NPAKTUYECKUM TMPUMEHEHHEM JIOCTHKEHUHN
busuKy;

OCO3HAHWE BAXHOCTH MOPATBHO-3THUYCCKUX TPHHIIMIIOB B  JACSITCIILHOCTH
Y4EHOT0;

3) 3CTeTHYECKOr0 BOCIIUTAHUS
BOCIHIPHUATHE OCTCTUYCCKHUX KadCCTB (1)H3H‘ICCKOI71 HayKHu: €€ TIapMOHHNYHOI'O
IMOCTPOCHHU:A, CTPOIOCTH, TOYHOCTH, TAKOHUYIHOCTH,

4) HIeHHOCTH HAYYHOI 0 MO3HAHMS:

OCO3HAHUE IEHHOCTH (PU3NYECKOM HAYKH KaK MOIIHOIO MHCTPYMEHTa MO3HaHUs
MHpPA, OCHOBBI PAa3BUTHs TEXHOJIOTHUM, BAXKHEHUIIIEH COCTABIIIOIIEN KYIbTYPBI;

OpUEHTalMs B EATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAayYHBIX IPEACTABICHHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS IIPUPOJIBI;

pasBUTHE HAy4yHOM JHOOO3HATENBHOCTH, HWHTEpeca K HCCIENOBATEIbCKOM
NEATEIbHOCTH;

5) popMupoBaHusi KyJbTYPHI 310POBbs H YMOIHOHAJIBHOI O 0JIAT OTOTYYHsI:
OCO3HaHHME LIEHHOCTHM  Oe3omacHoro o0Opa3a JKU3HHU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXHOCTH MpaBUil 0€30MacHOr0 MOBEAEHHUS Ha TPaHCIOPTE,
Ha JIOporax, C OJJIGKTPUYECKMM M TEIJIOBBIM OOOpYIOBaHHEM B JOMAalIHHUX
YCIIOBUSIX;
c(hopMUPOBAHHOCTh HaBbIKAa pedIEeKCUHU, MPU3HAHUE CBOEro MpaBa Ha OIMIMUOKY
Y TaKOT'O K€ MpaBa y IPyroro 4eioBeKa;
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6) TPy10BOro BOCIIMTAHMSA:
aKTHBHOC y4acTHE B PEHICHHHM MPAKTHYECKUX 3agad (B paMKax CEMBH,
00pa3oBaTeIbHON OpraHn3allii, HACEJICHHOTO MTYHKTa, POJTHOTO Kpasi) TEXHOJIOTHYECKOM
Y COIMAJIbHON HAIPaBICHHOCTH, TPEOYIOIIMX B TOM YHCIIC U PU3HMUCCKUX 3HAHUI;
MHTEPEC K MPAKTUICCKOMY U3YUeHUIO Tpodeccuii, CBI3aHHBIX ¢ (PU3HUKOM;

7) IKOJIOrNY€CKOr0 BOCTIUTAHMS:

OpUEHTalMsl Ha MPUMEHEHHE (PU3NUYECKUX 3HAHUW JUIsl pelIeHus 3a1ad B 00JacTH
OKpYXaroIlel cpe/ibl, MIIaHUPOBAHUSI OCTYIKOB U OLIEHKU UX BO3MOKHBIX IMOCIIEACTBUM
JUTSL OKPY?KAFOIEH Cpenbl;

OCO3HaHUE II100ATFHOTO XapaKTepa HKOJIOTHYECKUX MPOOIIeM U IyTel UX pelieHus;

8) amanTanuu K U3MEHSIIOIMMCSI YCJIOBHSIM COIUATBHON W MPUPOIHOM Cpeabl:

OTPEOHOCTh BO B3aMMOJACHCTBUU IPH BBITOJIHEHUH HMCCIICOBAHUN W MPOSKTOB
bu3nUecKol HAMPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JPYTUX;

MOBBINIICHNE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTHIECKYIO ACATEIbHOCTh;

MOTpeOHOCTh B (hOPMUPOBAHUW HOBBIX 3HAHWM, YMEHHH (DOPMYIHpPOBATH HIICH,
MOHSTHS, TUTIOTE3bI O (PU3NIECKUX O0OBEKTAX U SIBJICHHSIX;

OCO3HaHUE JePUIIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B 00JacTH
busuKy;

IJJAHUPOBAHUE CBOETO Pa3BUTHS B MIPHOOPETCHUN HOBBIX (PU3MUECKUX 3HAHUM;

CTPEeMJICHHE aHAJIM3UPOBATh M BBISABISATH B3aMMOCBSI3M TIPHPOABI, OOIIECTBA
Y DKOHOMHKH, B TOM YHCJIE C UCTIOIh30BaHUEM (DU3UICCKUX 3HAHHUIA;

OIICHKA CBOWX JICWCTBHUM C YYETOM BIUSHUS HA OKPYKAIOIIYIO CPEAY, BO3MOKHBIX
IJI00QILHBIX OCIEICTBUM.

METAINPEAMETHBIE PE3YJIBTATDI

B pesynbrare nzydenus ¢usuku (yriiyoJeHHBIM ypOBEHb) HAa YPOBHE OCHOBHOI'O
oOmiero oOpazoBaHus y oOydaroimierocss OyayT chOpMUPOBaHBI MeETalpeIMETHBIC
pe3ynbTaThl, BKJIIOYAIOIINE TIO3HABATEIbHBIC YHHBEPCATbHBIC Yy4YeOHBIC IEHCTBUS,
KOMMYHUKATUBHBIE YHUBEPCAIbHBIC YUeOHBIC IEHCTBUS, PETYIATUBHBIEC YHUBEPCAIbHBIC
y4eOHBIC IEHCTBHSI.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble J1oruuyecKkue 1eMCTBUA:

BBISIBIIAITH M XapaKTEPHU30BaTh CYIIECTBEHHBIE NPH3HAKU OOBEKTOB (SBJICHUI),
KJIaCCU(PUITUPOBATD HX;

BBISIBJIATh 3aKOHOMEPHOCTU U MPOTUBOPEUHS B pACCMATPUBAEMBbIX (PaKTax, JaHHBIX
1 HaOJIIOJICHUSIX, OTHOCSAIIUXCS K (PU3UYECKUM SIBIICHUSIM;

BBISIBJIATh MTPUYUHHO-CJICACTBEHHBIE CBSI3M MPU U3YYCHUU (PUBMUECKUX SBJICHUI
M TIPOLECCOB, MPOBOAUTH BBIBOABI C MCIOJIB30BAHUEM JE€IYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOYEHUH, BBIIBUTATh TUTIOTE3hI O B3AMMOCBSI3SIX (DU3NUECKUX BEIHYUNH;
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CaMOCTOATENIFHO BBIOMpaTh CIOCOO pelieHus ydeOHOW (u3MYecKol 3amauu
(cpaBHEHHE HECKOJIBKUX BAPHAHTOB PEIICHUS, BBIOOP HanOoJIee MOAXOIAIIETO C YIETOM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPUEB).

ba3oBble ucciie0BaTe1bCKIE ACHCTBUSA:

HCII0JIb30BaTh BOMPOCHI KaK UCCIEI0BATEILCKUNH HHCTPYMEHT MO3HAHMUS;

MPOBOJUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OTBIT, HECIOXKHBIM
(bU3UYECKHl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIeA0BaHUE (PU3UIYECKOTO SIBJICHUS,

OIICHUBATh HAa MPUMEHUMOCTD U JIOCTOBEPHOCTH HH(POPMAITHIO, TIOTYYCHHYIO B X0J1€
WCCJICIOBAHUS WM YKCTIEPUMEHTA;

CaMOCTOSITETTLHO  (OpMYIUPOBaTH OOOOIIEHHWS] W BBIBOALI IO peE3yJibTaTaM
MIPOBEICHHOTO HAOJFOICHH S, OITBITA, HCCIIEIOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE JayibHeWIlee pa3BUTHE (U3MUECKUX IPOIIECCOB,
a TaKKe BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

MPUMEHSTh Pa3IMYHbIe METO/bl, MHCTPYMEHTHI M 3alPOCHI MPH MOHUCKE U OTOOpE
uH(GOpPMAIUHU WM JAaHHBIX C YIE€TOM MpeJIoKeHHOU yueOHOU (hr3nuecKoil 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATU3UPOBAaTh M  HHTEPIPETUPOBATH  HMHPOPMALIUIO
pa3IUYHBIX BUAOB U (HOPM IPEICTaBICHMUS;

OLIEHUBATh HAJEKHOCTh MH(OPMALIUU MO KPUTEPUSIM, IPEIIOKEHHBIM YUUTEIEM
WK ¢(hOPMYJIHPOBAHHBIM CAMOCTOSATEIBHO;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAaNIbHYIO0 (hOpMY MpeacTaBieHUus WH(OpMaun
U WJUTIOCTPUPOBATH pEIIaeMble 3a7a4l HECJIOXHBIMU CXEMaMH, JharpaMmaMu, WHON
rpadukoi U X KOMOMHAIUSMHU.

KoMMmyHHKAaTHMBHbIE YHUBEPCAJbHbIE Y4eOHbIE JeiiCTBUS
Oomenne:

B Xo0/1¢ OOCYXJeHHs ydyeOHOro marepuasa, pe3yjbTaToB JIabopaTOpHBIX padoT
¥ TIPOEKTOB 331aBaTh BOIIPOCHI TI0 CYIIECTBY O0CYX/TaeMOi TEMbI M BBICKAa3bIBATh UJIEH,
HaIlEJICHHBIC Ha PEIICHUE 3a/1a4u U TOIJIeP’)KaHne OOIICHNUS,

COIIOCTAaBJISATh CBOM CYXKIEHUS C CYXKICHHSIMH JPYyrUX YYaCTHHKOB JUajora,
OOHAPYXUBATh PA3IUINE M CXOJICTBO MO3UIINA;

BBIPAXKaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

nyOJMYHO TPEJCTABIATh PE3YJNbTAThl BBIMOJHEHHOTO (U3UYECKOTO OIIbITa
(9KCTIepUMEHTa, UCCIIEAOBAHMUS, TIPOCKTA).

CoBMecTHAS 1eSITEJIbHOCTD (COTPYAHUYECTBO):

MOHUMATh U UCTIOIL30BATh MPEUMYIIIECTBA KOMAaHIHON U UHUBUIYaIbHON pabOTHI
NP pEelIeHUH KOHKPETHOU (PU3NUYECKON TPpOoOIeMbl;

MPUHUMATh LEJIM COBMECTHOM NESATEIbHOCTH, OPraHW30BBIBATH JICHUCTBUS 1O €€
JOCTIDKEHUIO: PACTIPEACTIATh POJIM, 00CYKIAaTh MPOIECCHl U PE3YIbTAThl COBMECTHOM
paboThI, 0000IIaTh MHEHHUS HECKOJIBKHUX YEIIOBEK;
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BBIIIOJIHATE CBOIO 4aCThb pa60TI>I, A0CTUTrasa Ka4dCCTBCHHOI'O pPE3yjibTaTra I10 CBOCMY
HaIIPaBJICHUIO U KOOPAHUHHUPYA CBOA I[CﬁCTBPIiI C APYIUMH YJICHAMHU KOMAaHIbI,

OLCHUBATh Kad4CCTBO CBOCIO BKJIaJa B O6H1Hﬁ IMIPOAYKT IIO KPHUTCPHUAM,
CaMOCTOATCJIbHO C(bOpMYJ'II/IpOBaHHBIM Y4aCTHUKaMH B3aHMOH€ﬁCTBHH.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHTYaIUsIX, TpPEOYIOIINX
JUISL perIeHus (PU3NYSCKUX 3HAHUMH;

OpUEHTHPOBATHCS B PA3IMYHBIX MOJX0/1aX MPUHATUS PEHICHUN (MHIUBUIYAIbHOE,
MPUHATHE PEUICHUSI B TPYIIIE, IPUHATHE PEIICHUN TPYIION);

CaMOCTOSITEJIbHO COCTABJISITh AJTOPUTM pEIICHUs (PU3MUECKON 3a1auyd WU IJIaH
HCCICIOBAHUS C YYETOM HMMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHUPOBATh MpeJijlaracMble BApUAHTHI PEIICHU;

IIPOBOJIUTH BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIlIeHUE.

CamokoHTpP OB (peduiekcust):

JaBaTh OLICHKY CUTYAIMU U Mpeiarath IjiaH e U3MEHEHUS,

OOBSICHSITh TIPUYUHBI JTOCTHIXKEHUS (HEIOCTUKEHUSI) PE3YNbTaTOB NESITEIbHOCTH,
JIlaBaTh OLICHKY IPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBI B JCSATENLHOCTh (B TOM YHCIE B XOJ BBINOJHECHUS
(GU3UYECKOTO0 HCCIIeIOBaHUS WM TMPOEKTa) HA OCHOBE HOBBIX OOCTOSITEJIBLCTB,
W3MEHUBIIHNXCS CUTYalNi, YCTAHOBJICHHBIX OMMOOK, BOBHUKIIUX TPYIHOCTEMH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIA U YCIOBUSIM.

3MOHHOHaJILHLIﬁ HHTCJIJIECKT:
CTaBUTh CceOS Ha MECTO Apyroro 4e€jaoB€Ka B XOA€ CIopa HWIXM JUCKYCCHU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBbI, HAMCPCHUS U JIOTUKY APYIOIO.

IIpunsitue ceds U Apyrux:
MpU3HaBaTh CBOE IMPaBO HAa OMUOKY TMpU pemieHud (GU3NYECKUX —3a7ad
WJIU B YTBEPXKICHUSAX HA HAYYHBIE TEMBI M TaKOE K€ MPABO APYTOro.

IMPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3yNIbTaThl OCBOCHUSI MPOTPaMMBbl MO (PU3UKE K KOHIY OOy4YEHHUs
B 7 KJ1acce:

[IpenmeTHble pe3ynbTaThl Ha YIIYOJIEHHOM YpPOBHE JOJDKHBI — OTpaXkaTh
c(hOpMUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHUIA:

UCIIOJIb30BaTh TOHSTHS: (PU3MYECKUE M XWMHUYECKHE SIBJICHUSA, HAOJIOJeHuE,
HKCIIEPUMEHT, MOJIEb, THUIOTE3a, €AUHUIIBI (PU3UYECKUX BEIWYMH, aTOM, MOJIEKYyJa,
arperaTHpie COCTOSIHMSI BeEIIecTBa (TBEPIOE, KUIKOE, ra3000pa3HOe), MEXaHUUECKOe
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NBUKEHUWE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TpaeKTopHs,
paBHOACHCTByOIAss cuj, JaAedopmanusa (ympyras, IUIACTHYECKas), HEBECOMOCTD,
cooOUIaroIIMECs COCYbL;

paznuuath sBieHus (nuddys3us, TEmIoBOe ABUKEHHE YacTHI[ BEIIECTBA,
PaBHOMEPHOE JIB)KEHHME, HEPABHOMEPHOE JIB)KEHHE, WHEPLIMS, B3aUMOJIECHCTBHE TeEN,
paBHOBECHE TBEPABIX TEJI C 3AKPEIUIEHHOM OCBhI BpAILEHUs, Iepeaadya JdaBICHUs
TBEPJbIMHU TEJaMH, JKUJIKOCTSIMH W Ta3aMy, aTMOC(EpHOE AaBJICHUE; IJIaBaHUE Tel,
MPEBPAILCHUS MEXAaHUYECKOW HIHEPruu) IO OMUCAHUI0 MX XapaKTEPHBIX CBOKMCTB H
Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX AaHHOE (PU3NUECKOE SIBJICHUE;

pacrno3HaBaTh NPOSBICHUE U3YUYECHHBIX (PU3NUECKUX SIBICHUI B OKPYXKAIOLIEM MUPE
(B TOM uucie (QU3NYECKHUEe SIBICHUSI B MPUPOJIE: MPUMEPHI JBUKEHUS C Pa3IMUHbIMU
CKOPOCTSIMHU B KMBOW M HEKUBOW NIPUPOAE, AEUCTBUE CUI TSXKECTH, TPEHMS, YIIPYTOCTH
B IPUPOJIE€ U TEXHUKE, BIUSHNE aTMOCHEPHOT0 JaBJICHUS Ha KUBOM OPraHu3M, IJIaBaHUE
pbIO, phlUAar B TENe YeENOBEKa), MPU ITOM TMEPEBOIUTH MPAKTHUECKYIO 3a1ady
B YU4e€OHYIO, BBIJICTISITH CYIIECTBEHHBIC CBOMCTBA (TIPU3HAKN) (PU3NUECKUX SBICHUMN;

OMKCHIBaTh M3YUYCHHbIE CBOMCTBA Tl M (DU3UUECKUE SIBIICHUS, HCIOJIb3Ys
dbusnueckre BeIMYMHBI (Macca, 00beM, MJIOTHOCTh BELIECTBA, BPEMS, MYTh, CPEIHSS
CKOpPOCTB, CHJIa YIIPYTOCTH, CUJIa TSYKECTH, BEC TEJa, CHUJa TPEHHUs, JaBICHHUE TBEPIAOTO
TeNna, JAaBJEeHUE CToJI0a >KUJIKOCTH, BBITAIKHMBAIOIIAs CUJIa, MEXaHH4Yeckas paboTa,
MOIIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIbl, KOA((HUIMEHT IMOJIE3HOIO JEHCTBUS
MEXaHU3MOB, KMHETUYECKas W MOTEHUUAJIbHAs DHEPrus), MpU ONUCAHWU MPABUIBHO
TPAKTOBATh (PU3UUYECKHUI CMBICI UCIOJIb3YEMBIX BEJIMUUH, UX 0003HAYEHUSI U €IUHULIBI
(GU3MYECKMX BETUYMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIINE NAHHYIO (DU3HUYECKYIO
BEIMYMHY C JPYTMMU BEJIWYMHAMH, CTPOUTHh TpaUKU H3YYEHHBIX 3aBUCUMOCTEN
(U3UIECKUX BEIIMYHH,

XapaKkTepu30BaTh CBOMCTBa Tel, (U3UYECKUE SIBJICHUS U TMPOLECCHI, UCHOIb3Ys
npaBujia CIOKEHUS CUJ (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, IpaBUJIO paBHOBECHs phiuara (010Ka), «30J10TO€ MPABUII0» MEXAHUKH, 3aKOH
COXPAHEHHUS] MEXaHUYECKOW SHEpruu, MpU 3TOM JaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3alKMChIBaTh €r0 MaTEMATUYECKOE BBIPAKECHUE;

CTPOUTH MPOCThIE PU3NUECKHE MOJICNN PeabHBIX 00BEKTOB, IPOIIECCOB U SBJICHUI,
BBIJICIISITH TIPH 3TOM CYIIECTBEHHBIC M BTOPOCTETICHHBIE CBOMCTBA O0BEKTOB, IPOIIECCOB,
SBJICHUW, TPUMEHATHh (PU3HUECKUE MOAENU ISl OOBACHEHHS (DPU3NYECKUX IMPOLIECCOB
U pelleHus yueOHbIX 3a/1ay;

OOBSACHATH (DU3UYECKUE SBJICHMS, IPOLIECCHl M CBOMCTBA T, B TOM YHUCIE
B KOHTEKCTE€ CHUTyalUd NPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pemarb
KayeCTBEHHBIE 3a/1a4H, B TOM YHCiie TPeOYyIOIMe YNCICHHOT O OLIEHUBAHUS XapaKTEPHBIX
3HAYCHUHN (PU3NUECKUX BEIUYUH, BHIOMPATh GU3NYECKYIO MOJEIb, BBISBIATD IPUUUHHO-
CIIEICTBEHHbIE CBSI3M W  BBICTpaWBaTh JIOTMYECKYH) IEMOYKY PaCCYXIACHUUN
C UCIOJIb30BAHUEM H3YYEHHBIX CBOMCTB (PU3MUYECKUX SIBICHUN, (PU3NUYECKUE 3aKOHBI,
3aKOHOMEPHOCTU U MOJEIIN;
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pelaTh pacueTHbIe 3a7auu (B 2—3 neHCTBHS) 10 U3ydaeMbIM TeMaM Kypca (pU3UKH,
BbIOMpast (PU3UUECKYIO MOJIENb, C UCIIOIb30BAHUEM 3aKOHOB U (DOpMYI, CBS3BIBAIOIINX
¢du3nyeckue BEIIMYNHBI, 3aIIMChIBATh KPATKOE YCIOBHUE U Pa3BEPHYTOE PEIICHUE 3aJauH,
BBISIBIIATh HEJIOCTAIOIIME WM W30BITOYHBIE JaHHbIE, OOOCHOBBIBATH BBHIOOpP MeETOJa
pellieHus 3a7a4yM, MCHOJIb30BATh CIPABOYHBIE JIaHHbBIE, MPOBOJUTH MaTEMaTHYECKUE
npeoOpa3oBaHUsl M PaCUEThl, OLEHUBATH PEATMCTUYHOCTH MOJYYEHHOIO 3HAYECHUS
¢u3nyeckoil BEIWYUHBI M ONPEAENATh pPa3MEpPHOCTh (PU3NYECKOW BEJIMYHUHBI,
MOJIYYCHHOM IIPH PELICHUH 33]a4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU (PU3MUECKHUX
METOJIOB, U IIpejIaraTb OPUEHTUPOBOYHBIN CIIOCOO PEILICHNUs, B ONUCAHUU UCCIIEI0BAHUS
pacro3HaBaTh  IPOBEpPSEMOE  MPENINOoNOKEeHHe  (TUIIOTE3y), HHTEPIPETUPOBATH
IIOJIYYEHHBIN PE3yNbTAaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (U3NYECKUX SIBICHUNW WM (PU3HUECKUX
CBOMCTB TeJl (Au(Qy3usi, TEMIOBOE PACIHIMPEHUE T'a30B, SBJICHUE UHEPLHUH, U3MEHEHUE
CKOPOCTH IpH B3aUMOJAEWUCTBUU TeJ, Iepenada JaBJICHUS JKUIKOCTBIO M Ta3oM,
IpPOSIBJICHUE JEUCTBUS aTMOC(HEPHOIrO JABICHMs, ACUCTBHUE IMPOCTHIX MEXAaHU3MOB):
dbopMyIUpoBaTh MPEANOJIOKEHUE (TUTIOTE3Y) O BO3MOXKHBIX pe3yJbTaTrax HaOII0ICHUH,
CaMOCTOSITEJIbHO COOMpPATh YCTAaHOBKY U3 H30BITOYHOrO Habopa 000pyI0BaHHUS
U GOpMYIUPOBATH BBIBOJBL;

IPOBOJIUTH MPSMbIE U KOCBEHHBIE U3MEPEHMs (PU3NUECKUX BEJIWYUH (paccTOsSHUE,
NPOMEXKYTOK BpPEMEHHM, Macca Tella, 00beM Tejna, Cuila, TeMmIleparypa, IJIOTHOCTb
KUJKOCTH W TBEPAOro Tena, Cuja TPEHUS CKOJIbKEHHUsS, JaBICHHE BO3yXa,
BBITAJIKMBAIOILAs CUJIA, ICUCTBYIONIAs HA TOTPYKEHHOE B )KUIKOCTH TEJI0, KO3PPUIIMEHT
MOJIE3HOIO  JIGMCTBHSL MPOCTBIX MEXAHU3MOB) C HCIIOIb30BAHUEM  AHAJIOTOBBIX
U IUQPPOBBIX MPUOOPOB, OOOCHOBHIBATH BBIOOP METOJA U3MEPEHHs, (UKCHUPOBATH
NOoKa3aHUsl MpUOOPOB, HAXOAUTh 3HAYEHHE HM3MEPSIEMOM BEJIUYHMHBI C IOMOIIBIO
YCPEIHEHNUS PE3YJIbTAaTOB CEPUHU U3MEPEHUI U OLIEHUBATh IOIPEIIHOCTh U3MEPEHMI;

IIPOBOAUTh HECIOXKHBIE HKCIIEPUMEHTAIbHBIE HCCIEIOBAHUS  3aBUCUMOCTEU
¢bu3nyecCKuX BETMYHH (3aBUCUMOCTHU MTYTH PAaBHOMEPHO JIBHKYIIErOCs Tella OT BPEMEHU
JBUOKEHMSI TEJla, CUJIbl TPEHMSI CKOJIBKEHUS! OT CHJIbI HOPMAJIBHOTO JJaBJICHUS, KaueCcTBa
00pa0OTKM TOBEPXHOCTEW TE€l M HE3aBUCUMOCTH CHJIBl TPEHHS OT IUIOIIAIU
COIIPUKOCHOBEHUS TeJ, CUJIbl YIPYTOCTH OT YAJMHEHMs NPYKUHBI, BBITAJIKHUBAIOIIEH
CWIIbI OT 00bEeMa TOrpy>KEHHOM 4YacTh Tejla U OT IUIOTHOCTH >KUAKOCTH, €€
HE3aBHCHUMOCTH OT IUTIOTHOCTH T€J1a, OT TJTyOUHBI, Ha KOTOPYIO OTPYKEHO TEJI0, YCIOBUN
IUTaBaHUS TEJ, YCJIOBUN paBHOBECHs pblyara M OJIOKOB): COBMECTHO C YYHUTEIIEM
dopmMynupoBaTh 3aJauyy W TUIIOTE3y HCCIEJOBaHMS, CaMOCTOSTENbHO IUIAHUPOBAThH
UCCIIEIOBAaHNE,  CaMOCTOSITENIbHO  COOMpPAaTh  AKCHEPUMEHTAIBHYIO  YCTAHOBKY
C MCMOJIb30BAHUEM MHCTPYKLIHH, MPEACTABIIATH MOJY4YEHHbBIE 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJE TaOMUI M TrpauKOB, OLIEHUBATh MOTPEIIHOCTH, MPOBOJUTH BBIBOJABI
0 pe3yibTaTaM UCCIIEOBaHUS;
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co0o1aTh MpaBuUiia TEXHUKK 0€30MacHOro Tpyaa Mmpu paboTe ¢ 1adopaTOpHBIM
000pyI0BaHHUEM;

yKa3blBaTh MPUHIMINBI JEUCTBUS MNPUOOPOB M TEXHUUYECKUX YCTPOICTB: BECHI,
TEPMOMETP, TUHAMOMETp, COOOIMIAIOIINUECS COCYIbI, OapoMeTp, pbluar, MOJBHUKHBIN
Y HEMOABM)XHBIN OJIOK, HAKJIIOHHASI TJIOCKOCTB;

XapaKkTepU30BaTh MPUHIMMBI ACHCTBUS HW3YYEHHBIX HPUOOPOB, TEXHUUECKUX
YCTPOWMCTB M TEXHOJIOTUYECKUX IMPOIECCOB C HCIOIH30BAaHUEM HX OMUCAHUS (B TOM
YyUClie: TOJIIMITHUKH, YCTPOMCTBO BOJOINPOBOJA, THUAPABIMYECKHM Ipecc, CH(QOH,
MaHOMETp, BBICOTOMED, MOPILIHEBOI HACOC, APEOMETP), UCIONb3Yys 3HAHUS O CBOMCTBAaX
(bu3MUecKuX ABJICHUNA U HEOOXOAUMbIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

UCMOJb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHUYECKHX MPOIECCOB MPHU PEIICHUU
y4EOHO-TIPAKTUUECKUX 3a/1a4;

MPUBOAUTH TMPUMEPHI (HAXOAUTH HHGOPMALMIO O MpHUMeEpax) MPaKTUYECKOTO
UCTIOJb30BaHUs (DU3MUECKUX 3HAHUW B TIOBCETHEBHOM KU3HM MJsi 0OeCreYeHHs
Oe3omacHOCTH HpU O0OpallleHuu C NOpudopaMM M TEXHUYECKHMH YCTPOHCTBaMH,
COXpaHEHUS 3I0POBbS M COOTIOACHNUS HOPM SKOJIOTMUECKOr0 MOBEICHUS B OKPY KaIoIIei
cpexne;

OCYILECTBJISATH OTOOp HMCTOYHUKOB MH(POpMALUU (U3UUYECKOTO COAEPIKaHUs
B MHTEepHETE, CaMOCTOATENBHO (DOPMYIHPYS TOMCKOBBIN 3aIPOC, HA OCHOBE UMEIOIITUXCS
3HAHWHW U MMyTeM CPAaBHEHUS PA3IMYHBIX NCTOYHUKOB BBIIEISITh WH(OPMAIIUIO, KOTOpas
SIBJISIETCS IPOTUBOPEUNUBOM HJIM MOKET OBITh HEIOCTOBEPHOM;

UCTOJBb30BaTh MPH BBIOTHEHUH YUEOHBIX 3aJaHUNl  HAYYHO-TIOMYJISIPHYIO
auTeparypy (GU3NYECKOTO COACpKAHMS, CIPaBOYHBIE MaTepuaibl, PECypChl CETH
Wutepuer, BianeTh MNpUeMaMU KOHCIEKTUPOBAHMUS TEKCTa, MpeoOpa3oBaHuUs
nH(pOpMaIIMK U3 OHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHWE MHCHMEHHBIC M YCTHBIC COOOIIEHHUS Ha OCHOBE
2—3 WCTOYHMKOB MH(OpMANUU (PU3MUECKOTO COAEp)KAHUS, B TOM UHUCIE MyOJIMYHO
IPOBOJUTH KPAaTKHUE COOOILEHUS O pe3yibTaTax MPOEKTOB WIN Y4€OHBIX UCCIIEOBAHUM,
IPU 3TOM TPaMOTHO MCIOJb30BaTh M3YYEHHBIN MOHATHIHBIN anmapar Kypca U3k,
COIPOBOXK/IATh BBICTYIUICHUE TIPE3CHTALINCH;

IIPY BBIIIOJIHEHUH Y4EOHBIX TPOEKTOB U UCCIIEOBAHUM paclipeeisiTh 005S3aHHOCTH
B IPYIIIE B COOTBETCTBUU C IIOCTaBJICHHBIMU 3a/1a4aMy, CIEIUTh 3a BBINIOJIHEHUEM IUIaHa
JICICTBH, OLIEHWBAaTh COOCTBEHHBIH BKJIaJ B JAEATEIHHOCTH TPYIIHI, BBICTPAaWBaTh
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, YUUTHIBAas MHEHUE OKPYKAIOIIHX.

[IpenmeTHbIE Pe3yNIbTaThl OCBOCHHSI MPOTPaMMbl MO (PU3HUKE K KOHIY OOy4YEHHs
B 8 Kki1acce:

[IpenmeTHble pe3ynbTaThl Ha YIIYOJIEHHOM YpPOBHE JOJDKHBI — OTpaXkaTh
c(hOpMUPOBAHHOCTh Y O0YJaIOIIUXCS YMEHHUI:

HUCIIOJIB30BaTh ITOHATHUA (Macca " pa3MCpPbL MOJ'IeKy.]I, TCIIJIOBOC ABUKCHHE aTOMOB
n MOJ'ICI(y.]'I, arperaTHbIC COCTOAHHA BCIICCTBA, KPUCTAIMYCCKHUC H aMop(I)HBIe TEJa,
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HACBIIIICHHBI M HEHACBHIIIEHHBI Map, CMOcOObl M3MEHEHHUs BHYTPEHHEH SHepruu,
AJIIEMEHTAPHBIN 3JIEKTPUYECKUNA 3apsA]l, TPOBOJHUKH, IOITYIPOBOJHUKH, JTUAJIEKTPUKH,
MCTOYHUKU ITOCTOSIHHOT'O TOKA, 3JIEKTPUUECKOE U MAarHUTHOE MOJIs, ONITUYECKAsi CUCTEMA)
Y CUMBOJIMYECKUH S3bIK (PU3UKH MPU PEIICHUH YY€OHBIX U MPAKTUUYECKUX 3a]1a4;

pa3nuyuarh SIBICHUS (TETUIOBOE paclIMpeHHue (C)KaTue), TEIUIOBOE pPaBHOBECHE,
MOBEPXHOCTHOE HATSKEHUE, CMauMBaHWE, KalWUISIpHbIE SBJIECHUS, HCHApeHUe,
KOHJIEHCAIUsl, IUJIaBJICHHE, KPHUCTAJUIM3alus, KHUIEHUE, CIOCOObl TerJionepeaadn
(TEeTIONnpPOBOAHOCTh, KOHBEKIIMS, U3JIyUYE€HUE), TEIUIOBbIE TMOTEpH, DJEKTPU3ALUS Tel,
B3aMMOJICHCTBUE 3apsiOB, JACUCTBHUS 3JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMOJICHCTBUE  MAarHUTOB, JIEWCTBHE MAarHUTHONO TOJsI HA  IPOBOAHUK
C TOKOM) II0 ONHMCAaHUI0 MX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX TaHHOE (PU3HUECKOe SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (PU3MUECKHX SABJICHHUI B OKPYXKAIOIIIEM MUPE
(B TOM uncie GU3NYECKUE SIBICHUS B IPUPOJIE: TOBEPXHOCTHBIE U KATUIUIPHBIC SBJICHUS
B IIPUPOJIE, KPUCTAIUIBI B IpUPOE, n3irydeHre ComHIa, 3aMep3aHre BOIOEMOB, MOPCKHUE
Opu3bl, 00pa3zoBaHUE POCHI, TyMaHa, UHES, CHETa, JIEKTPUUYECKUE SBJIEHUsS B aTMocdepe,
AJIEKTPUYECTBO KMBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMJH, Apei( MOI0COB, POIb
MAarHUTHOTO TOJIS JUJISl KU3HHM Ha 3emile, MOJISIPHOE CHUSHUE), MPU 3TOM NEPEBOJUTH
MPaKTUYECKYIO 3a7adyy B y4eOHYIO, BBIIEISATH CYIIECTBEHHBIE CBOMCTBa (MPHU3HAKH)
(u3HYECKUX SABICHUI;

ONKCHIBAaTh M3YyYEHHBIE CBOMCTBA Tel M (PU3NUYECKUE SBICHUS, HCIOIb3Yys
¢usnyeckue BEIMUYMHBI (TeMIepaTrypa, BHYTPEHHSSI HHEprusi, KOJUYECTBO TEIIOTHI,
pabota raza, yjenbHas TEIJIOEMKOCTh BEUIECTBa, Y/AEJbHAs TEIUIOTa ILJIaBJICHHUS,
yaedabHas TEeIuloTa MapooOpa3oBaHMs, yIelbHas TEIUIOTa CropaHus TOILUIUBA,
KO?((PUIIMEHT TMONE3HOr0 JACUCTBHUS TEMJIOBOM MAIMHBI, OTHOCUTEIbHAS BIAXKHOCTD
BO31yXa, OJJEKTPUYECKUH 3apsl, Cuja TOKa, DJIJIEKTPUYECKOE HaIpsiKEHUE,
COIIPOTHUBJICHHE ITPOBOAHUKA, DJ[C B IENH IOCTOSTHHOT'O TOKA, JIEKTPUYECKOE YACIBHOE
COIIPOTUBJIEHHUE BEIIECTBA, Pa00OTa U MOLIHOCTh JIEKTPUUECKOTO TOKA), IPU OMUCAHUU
PaBUIILHO TPAKTOBATH (DU3MUECKUN CMBICT MCIIOJIb3YyEMbIX BEJIUYHMH, UX 0003HAUCHUS
U CAUHULBI (U3MYECKUX BEJIWYUH, HAXOIUTh (POPMYIBI, CBS3BIBAIOIINE JAHHYIO
¢u3nYeCKyl0 BEIMYMHY C JPYTUMH BEJIMYUHAMH, CTPOUTH TpaduKh H3YyYCHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3NUYECKUE SIBJICHUS U MPOLECCHI, UCIOIb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJEKYJISIPHO-KHHETUUECKOH TEOPUHM CTPOCHHMS BEILECTBA,
ypaBHEHHUE TEIUIOBOro OallaHCa, 3aKOH COXPAHEHMs JJIEKTPUUECKOIo 3apsia, 3aKOH
KynoHa, npyuHIMI Cynepo3UIUu JJIEKTPUYECKHUX N0JIeH, 3akoH OMa I ydacTKa LenH,
npaBwia Kupxroda, 3akon Oma s monHoM uenu, 3akoH Jlxoyns-JleHua, 3akoH
COXPAHEHMS SHEPIUH, MPU 3TOM pa3inyarh CIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U €ro
MaTEeMaTUYECKOE BbIPAKEHUE;

CTPOUTH MPOCThIE PU3NUECKUE MOIEIIN peaTbHBIX 00BEKTOB, MPOIIECCOB U SBJICHUI,
BBIJICJISITH [IPU 3TOM CYILIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA O0OBEKTOB, IIPOLIECCOB,
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SBIICHUM, MPUMEHATh (pU3HUeckue MOAeNu Uid OOBSICHEHUS (PU3NYECKUX IMPOILIECCOB
U pelleHus yueOHbIX 3a/1ay;

OOBACHATh (PU3MUECKHE SBJICHUS, NPOLECCHl U CBOWCTBAa TEJ, B TOM YHCIE
U B KOHTEKCTE€ CHUTYallMil TpaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, U peliarh
KayeCTBEHHBIE 3a/1a4H, B TOM YHCiie TPEOYyIOIMe YNCICHHOT O OLIEHUBAHUS XapaKTEPHBIX
3HAYCHUH (PU3NUECKUX BEIUYUH, BHIOMPATh GU3NYECKYIO MOJEIb, BBISIBIATD IPUUUHHO-
CIIEICTBEHHbIE CBSI3M W  BBICTpaWBaTh JIOTMUECKYIO IENOYKY PACCYX IACHUUN
C HCIOJIb30BAHUEM HW3YUYEHHBIX CBOMCTB (DU3MUECKUX SBIICHUN, (PU3HMUECKUX 3aKOHOB,
3aKOHOMEPHOCTEU U MOJIEJIEH;

pemaTh pacueTHbIe 3aJa4d (C UCIOIb30BaHUEM 2—3 ypaBHEHHI) MO HM3y4aeMbIM
TeMaM Kypca (QHU3UKH, BBIOMpas (PU3NYECKYI0 MOJENb C HCHOJb30BAaHHEM 3aKOHOB
U (opMyl, CBA3BIBAIOIIMX (U3MUECKUE BEITMYMHBI, 3aMUCBIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE PEIICHHE 33/Ja4H, BBIIBISATh HEAOCTAIONIME MM H30BITOYHBIE JaHHBIC,
00OCHOBBIBATh BBHIOOP METO/AA PEIICHUs 3aJaud, MCIOJIb30BaTh CIPABOYHBIC JaHHbBIC,
IPUMEHATh METOJbl aHAIMW3a Pa3sMEPHOCTEW, HUCHOJIb30BaThb TIpaUuecKue METOIbI
pelleHus 3a1a4, MPOBOAUTh MaTeMAaTUYECKUE TPeoOpa30BaHusl U pacueThl, OLICHUBATH
PEATUCTUYHOCTh TMOJIYYEHHOIO 3HAueHUs (PU3MUECKOM BEIMYMHBI U  OIpPENEIThH
pa3MepHOCTh (PU3NYECKON BETMYUHBI, TIOJTYYEHHOM NMPU pEelIeHUH 3a/1a4H;

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEHIUTh MPH MOMOIINA (PUINYECKHUX
METOJIOB, U IIPEjIaraTb OPUEHTUPOBOYHBIN CIIOCOO pELIEHUS, B ONIMCAHUH UCCIIEIOBAaHUS
pacrno3HaBaTh  MPOBEPSIEMOE  MPEANOJIOKEHHE  (THUIOTE3Y), HHTEPIPETUPOBATH
IOJIy4YECHHBIN PE3YJIbTaT;

IPOBOJIUTH OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SBJICHUN WU (PU3NIECKUX
CBOMCTB TeN (KanWUISIpHbIE SBJICHMSI, 3aBUCUMOCTb JIaBJICHMs BO3/AyXa OT €ro oobema
Y TEMIIEPATYPbI, CKOPOCTH MPOLECCA OCThIBAHUS (HarpeBaHMs) IPU U3TyYEHUHU OT LIBETA
u3nydaromed  (IOTrJomaronie)  MOBEPXHOCTH,  CKOPOCTh  HUCHApEeHUsi  BOJIBI
OT TeMIepaTypbl JKUAKOCTM U IUIOIIAJU €€ IOBEPXHOCTH, DJIEKTpU3alMs Tel
Y B3aMMOJICWCTBUE AJIEKTPUUYECKUX 3apPsiiOB, B3aUMOJAEUCTBUE MTOCTOSSHHBIX MarHUTOB,
BU3YaJIU3alllsl MATHUTHBIX IOJIEW MOCTOSIHHBIX MArHUTOB, AEMCTBUSI MArHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBAa JJICKTPOMAarHuTa, CBOMCTBA AJIEKTPOIBUTATEIIS
MOCTOSIHHOTO TOKa): (OpPMYyIHpOBaTh MpOBEpsieMOe TMPEANoIoKeHne (TUIIOTE3Y)
O BO3MOXHBIX pe3ylbTaTax HaAOIIOJEHUI, CaMOCTOSITENbHO COOMpAaTh YCTAHOBKY
U3 M30BITOYHOrO Habopa OO0OpYAOBaHMS, OMUCHIBATH XOJ OMbITa U (HOPMYIUPOBATH
BBIBOJIBL;

IPOBOJIUTH IPSMbIE U KOCBEHHBIE U3MEpPEHUS (PU3NYECKUX BEIUUUH (TeMIepaTypa,
OTHOCUTENbHAS BIQXKHOCTh BO3/lyXa, CHJIa TOKA, HANPSKEHUE, YENIbHas TEJI0EMKOCTb
BEIIIECTBA, COMPOTUBIIEHUE MPOBOJHMKA, pabOTa U MOILHOCTb 3JEKTPUYECKOTO TOKA)
C WCIIOJIb30BAaHUEM AHAJIOTOBBIX U LU(PPOBBIX TPUOOPOB, OOOCHOBBIBATH BHIOOP METO/A
U3MepeHus, (PUKCUpPOBATh MOKa3aHHUs MPUOOPOB, HAXOAWTh 3HAYEHUE H3MEPIEMOU
BEJIMYMHBI C MOMOIIBIO YCPEOHEHUs PE3yJbTaTOB CEPUM HU3MEPEHUH M OLEHUBATH
IIOI'PELIHOCTh U3MEPEHUN;

27



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

MPOBOANTH JKCICPUMEHTAIBLHBIC WCCICAOBAHMS 3aBHCUMOCTEH  (DU3HUYECKUX
BEIMYMH (3aBUCHMOCTh JIaBICHUS BO3AyXa OT €ro o0beMa U HarpeBaHUs
WIN OXJIAXKACHUS, UCCIEAOBAHUE SIBJICHUS TEIIO0OOMEHa MpPU CMEUIMBAHUU XOJIOIHOM
U TOpSYEeH BOJBI, 3aBUCUMOCTH COIPOTHUBIICHHS MPOBOJHUKA OT €ro JJIMHBI, TUIOIIAIH
MIOTIEPEYHOT0 CEYCHHUS U YACTHHOTO COMPOTUBIICHHS BEIIECTBA MMPOBOIHUKA, CHIIBI TOKA,
NPOTEKAIOLIET0 4Yepe3 MPOBOJHUK, OT HAMpPSIKEHHs Ha TPOBOJHUKE, HCCIEIOBAHUE
MOCTICIOBATEIbHOTO W TMAapajUIeJbHOTO COEIWHEHUN MPOBOJHUKOB): COBMECTHO
c yuuteneM (OopMyIHpOBaTh 3aJady M TUIOTE3y HCCIEAOBAHHS, CAMOCTOSTEIBHO
IUTAHUPOBATh  WCCIIEZIOBAaHWE, CaMOCTOSITEIbHO COOMpATh  AKCIEPUMEHTAIbHYIO
YCTAHOBKY C HCIOJIb30BAHUEM WHCTPYKIIUHU, MPEICTABIATh MOJTYYCHHBIC 3aBUCHUMOCTH
($U3NYEeCKUX BEIWYMH B BIJIE TAOJUI] U TPa(QUKOB, OIEHUBATH OTPEIIHOCTH, IPOBOIUTH
BBIBOJIBI 110 PE3YJIbTaTaM UCCIICTOBAHYS,

cobmonate mpaBuiia Oe3omacHOro Tpyda mnpu pabore ¢ aabopaTOPHBIM
000py/IOBaHUEM;

XapaKTepu30BaTh NPUHIUMBI JCHCTBHS HW3Y4EHHBIX MNPUOOPOB, TEXHHUYECKUX
YCTPONCTB M TEXHOJOTMYECKHX MPOIECCOB C HCIOJIB30BAaHMEM WX OMUCAHUSA (B TOM
qucje: CUCTeMa OTOIUICHUS JIOMOB, TUTPOMETp, IapoBas TypOWHa, amIepMmerp,
BOJIbTMETpP, CUETYHK DJCKTPUYECKON HSHEPrHH, ODIIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeNbHbBIC JJCKTPOIPHOOPHI (ITPUMEpHI), MPEIOXPAHUTEIIM W WX MPHUMCHEHHUE
B OBITY W TEXHUKE, MPHUMCHEHUE TIOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
AJIEKTPOJBUTATENh MOCTOSHHOTO TOKA), MCIONb3ysd 3HAHHS O CBOMCTBaX (PH3MUECKHUX
SBJICHU, He0OX0IMMbIe (PM3UUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHHYECKUE YCTPOMCTBA M U3MEPUTENbHBIE MPUOOPEI
110 CXeMaM M CXEMaTHYHBIM PUCYHKaM (SKUAKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATENIb BHYTPEHHETO CrOPAaHHUsS, IJIEKTPOCKOI, PEOCTaT), COCTABISATH
CXEMBI JJIEKTPUYECKHUX IIETel C TMOCIIeAOBATEIbHBIM H TMapalIeIbHBIM COCIUHEHUEM
AJIEMEHTOB, pa3lindas YCIOBHbIE OOO3HAUEHUS OSJIEMEHTOB JJEKTPUUECKUX LEMei,
UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH HM3YYEHHBIX TEXHHMUYECKUX YCTPOUCTB,
U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOIECCOB IpPU pElIeHHH Yy4eOHO-
NPaKTUYCCKHX 3a]1a4;

NPUBOJIUTH TPUMEPHl (HAXOAUTh HWH(POPMAIMIO O MpUMEpax) MPAKTHIECKOTO
UCTIOJIb30BaHMs (U3MYECKUX 3HAHWIA B TIOBCEAHEBHOW JKU3HU JUII OO0ECHeUeHUs
0€30MacHOCTU MpH OOpallleHHH C NpudOpaMU U TEXHUYECKUMH YCTPOMCTBaMU,
COXpaHEHUS 3I0POBbsI U COOTIOIEHUS] HOPM HKOJIOTHYECKOT0 IOBEICHUS B OKPYKAIOIIEH
cpene;

OCYILIECTBIATh MOUCK MHpopManuu B MHTEpHETE, CaMOCTOATENBHO (hopMyIHpys
MIOMCKOBBIN 3ampoc, Ha OCHOBE MMEIOIINXCS 3HAHUU M CPaBHEHUS JOTOJTHUTEIBHBIX
VCTOYHUKOB BBIJICIATH MHPOPMAIUIO, KOTOpAsl SIBJISICTCS] MPOTUBOPEYUBOM I MOXKET
OBITh HETOCTOBEPHOI;

UCIIOJIb30BaTh TPHU BBINOJHCHUM YYEOHBIX 3aJaHUll  HAYYHO-TIOMYJIIPHYIO
JUTEPATypy, CHPABOYHBIC MaTEepPUalbl, PeCypchl ceTH VHTepHeT, BiaaeTh NMpUEeMaMH
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KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(GOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBbI
B IpYT'y10,

CO3/1aBaTh COOCTBEHHBIE NMHCbMEHHBIE M KPATKHE YCTHbIE COOOILEHHUs, 00001as
uHOpPMAIINIO U3 HECKOJbKUX HMCTOYHUKOB, B TOM YHCJE IMyOJUYHO IMPEACTABISATH
pe3yabTaThl IPOEKTHOM WIIM MCCIEA0BATEIBLCKOW JNESATEIBbHOCTH, IPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYCHHBIA TMOHSATUUHBIN ammapar Kypca (GU3UKH, COMPOBOXKIATH
BBICTYIUIEHUE TTPE3CHTALNEN;

OpU BBIMOJHEHUH Y4YEOHBIX MPOEKTOB M HMCCIENOBAaHUN (PU3NYECKHUX IMPOILIECCOB
pacnpenensTh 0053aHHOCTH B TpyMNIe B COOTBETCTBUU C IMOCTABICHHBIMH 3aJlayaMH,
CIIEIUTh 3a BBINOJHEHWEM IUIaHA JACHUCTBUM W KOPPEKTUPOBATH €ro, OLICHUBATH
COOCTBEHHBIN BKJIQJ, B JAESATEIbHOCTh TPYMIbI, BBICTPAUBATh KOMM YHUKATHBHOE
B3aMMO/ICCTBUE, IPOSIBIISISl TOTOBHOCTH pa3peiaTb KOH(IUKTHL.

[IpenmeTHBIE pPe3yNbTaThl OCBOCHHS MPOTPAMMBbI MO (PU3UKE K KOHITY OOyYCHHS
B 9 Kiacce:

[IpenmeTHble pe3ynbTaThl Ha YIIYOJIEHHOM YpPOBHE JOJDKHBI — OTpaXkaThb
c(hOpMUPOBAHHOCTH Y 00YJAIOIIUXCSI YMEHUIA:

UCIOJIb30BaTh TOHSATHS (CHUCTEeMa OTCY€Ta, OTHOCUTEIHHOCTh MEXaHHUYECKOTO
JIBUKEHUSI, HEBECOMOCTb U MEPErPY3KU, LIEHTP TAKECTU, MEXAHUYECKUE BOJIHBI, 3BYK,
MH(PPa3ByK U YIbTPa3BYK, BJIECKTPOMArHUTHBIC BOJHBI, PEHTIEHOBCKOE H3JIy4YCHUE,
IIKaJia JIEKTPOMArHUTHBIX BOJIH, UCTOYHUKHU CBETA, OJIM30PYKOCTh U JalbHO30PKOCTD,
CHEKTPhl MCIYCKaHUSI M TOTJIONICHUs, anbda-, 0eTa- U raMMma-u3aydeHus, HU30TOIIbI,
s/lepHasl U TEPMOsJIEpHAs YHEPreTUKa) U CUMBOJIMYECKUHN A3BIK (DPU3UKHU TIPH PEUICHUU
y4eOHBIX U TPAKTUICCKUX 3a/1a4;

paznuyath SBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEMHOE JBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBM)KEHUE, CBOOOJHOE MajeHuEe Te, JBUKCHUE
10 OKPY’KHOCTH, B3aUMOJECHCTBUE TEJI, PABHOBECUE MATEPUATIbLHOU TOUYKHU, PEAKTUBHOE
JIBUYKEHUE, HEBECOMOCTb, KOJIOATENIbHOE JBU)KEHUE (FapMOHUYECKHE, 3aTyXxarollue,
BBIHY)KJICHHbIE KOJIeOaHMs), PE30HAHC, BOJHOBOE [BUXKEHUE (paclpocTpaHEHUe
U OTpaXeHWE 3ByKa, WHTepdepeHnus © AUQPPAKIUsS BOJH), MNPSIMOIMHEHHOE
PacpOCTPAHEHUE, OTPAKEHUE U MPEJOMIIEHUE CBETA, MOJHOE BHYTPEHHEE OTPAKEHUE
CBETa, Pa3JIOKEHHE OEJIoro CBeTa B CHEKTP M CJIOXEHHUE CHEKTPAJIbHBIX IIBETOB,
€CTECTBEHHAs! PaJUOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEMYATOrO0 CHEKTpa H3ITy4CHHUS)
[0 ONMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JaHHOE (PU3UYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBIICHUE U3YUYECHHBIX (U3UUECKUX SIBIICHU I B OKPYKAIOIIEM MUPE
(B ToM uuncne pusudeckre SBJICHUS B MPUPOJIE: MPUIUBBI M OTJIUBBI, IBHIKCHHUE TUUTAHET
CoNHEYHOM CHCTEMBI, PEAKTUBHOE JBUKEHHUE KMBBIX OPraHU3MOB, BOCIIPUATUE 3BYKOB
JKUBOTHBIMH, 3€MIJICTPACEHUE, CEUCMHYECKHE BOJHBI, I[yHAMH, 03XO, IIBETAa T,
ONTUYECKUE  SBJICHUSI B  MpUpOjAE, OHOJOTHUYECKOe  JIEUCTBHE  BHAUMOTO,
yIbTPaPUOIETOBOTO U PEHTTEHOBCKOTO M3JYyYE€HHM, €CTECTBEHHBIH pPaJUOaKTHUBHBIN
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($oH, KOCMUYECKUE JIydHd, PaIMOAKTUBHOE U3Ty4YE€HUE IPUPOIHBIX MUHEPATIOB JICHCTBUE
paZIMOaKTUBHBIX M3JIy4YEHU HA OpraHu3M 4YelOBeKa), MpU HTOM [EPEBOAUTH
IPAaKTHUYECKYIO 3aJadyy B y4eOHYIO, BBIIEIATH CYIIECTBEHHBbIE CBOMCTBA (IPU3HAKH)
bu3HYeCKUX SBICHUI;

ONKCHIBaTh M3yYEHHBbIE CBOMCTBA Te€l U (PU3UUYECKHE SBICHMS, MCIONb3Ys
¢usnyeckue BETUYMHBI (CPEeIHSAS U MTHOBEHHAs CKOPOCTb Tejla P HEPaBHOMEPHOM
JBWKEHUU, YCKOPEHHUE, IMEpEeMEIICHHEe TP PABHOYCKOPEHHOM MPSIMOJMHEHHOM
JIBUYKEHUH, YTIIOBasi CKOPOCTh, LIEHTPOCTPEMUTEILHOE YCKOPEHHUE, CUila TPEHHUs, Chiia
YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOJHOIO MajJeHusl, BEC Tela, IEHTP TAKECTH
TBEPAOTr0 Tela, UMITYJIbC TE€Ja, UMITYJIbC CHJIbl, MOMEHT CHJIbI, MEXaHW4YecKas padbora
Y MOIIHOCTb, MOTEHIMAIbHAS SHEPIusl Teia, MOJHATOIO HaJ IOBEPXHOCTHIO 3EMIIH,
NOTEHLIMAIbHAS JHEPrus CXATOW NPYKUHbI, KUHETHYECKas DHHEprus, NOJHas
MEXaHWYeCKasi JHEPrus, MEepuoJl M YacToTa KoJIeOaHWH, MEepUoa MaTeMaTHUeCKOTro
U IPY>KMHHOTO MasiTHUKOB, JUIMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh
CBETa, IOKa3aTelb MPEJIOMIICHHUS] Cpelbl), NPU OMUCAHUU NPABHIBHO TPAKTOBAThH
(bu3MUEeCKUil CMBICI UCTIOJIb3YEMbIX BEIMUUH, UX 0003HAYEHUS U €UHULIBI (PU3HUECKUX
BEJIMYMH, HAXOIUTHb (OPMYJbI, CBS3BIBAIONIME JAHHYIO (U3UUECKYI0 BEIUYUHY
C JPYTUMU BEIMYMHAMHU, CTPOUTH TpaQUKU H3YyYEHHBIX 3aBUCUMOCTEH (U3HUECKUX
BEJINYUH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NYECKHE SBICHUS U IPOLECCHI, HUCIONIb3YS
3aKOH COXpPAHEHUs SHEPIrHH, 3aKOH BCEMHUPHOrO TATOTEHUS, MPUHLUI CYNEepHO3ULUU
CWI, NPUHLUN OTHOcUTeNnbHOCTH ['anmnes, 3akoHbl HprOTOHA, 3aKOH COXpaHEHUs
MMIIYJIbCA, TEOPEMY O KMHETUYECKOW SHEpruu, 3aKoH ['yka, 3aKkoH bepHysiu, 3aKOHBI
OTpPa)KEHUSI M TPEIOMJICHUSI CBeTa, (OpMYSy TOHKOM JIMH3bI, IJIAHETApHYIO MOJAEIb
aTOMa, HYKJOHHYIO MOJENb AaTOMHOIO SApa, 3aKOHbl COXPAaHEHHS 3aps0BOro
U MacCOBOTO YHUCENI MpH SANEPHBIX PEAKIUAX, NPU 3TOM pa3inydarh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA M €r0 MAaTEMATUUYECKOE BhIPAKEHUE;

CTpPOUTh (PU3NYECKUE MOJETU pEeATbHBIX OOBEKTOB, IPOLIECCOB M SBICHHI,
BBIJICJISITh IIPU 3TOM CYIIECTBEHHBIE U BTOPOCTENEHHBIE CBOMCTBA OOBEKTOB, MPOIECCOB,
SBIICHUM, MPUMEHATh (pU3nueckre MOAenu Ui OObSICHEHUS (PU3NYECKUX TMPOILIECCOB
U pelieHus: yueOHbIX 3a]1a4;

OOBSICHATH (pU3HUECKHE SBJICHUSA, MPOLECCHl W CBOMCTBAa TEN, B TOM YHUCIE
B KOHTEKCTE€ CHUTyallUd NPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa, W pelaTh
KayeCTBEHHBIE 3a]1a4M, B TOM YHCIIe TPEOYIOLMe YNCICHHOT O OLIEHUBAHUS XapaKTEPHBIX
3HaYeHUN (PU3NYECKUX BEIUYMH, BEIOUPATh (DU3UYECKYIO MOJIENb, BBISIBISITH IPUUUHHO-
CJICICTBEHHBIE CBSI3H U BBICTPAMBATh JJOTMYECKYIO LEMIOUYKY PACCYKIECHUN U3 2—3 11aroB
C HCIOJIb30BaHUEM HM3YYCHHBIX CBOMCTB (DM3MUECKUX SBICHUH, (PU3MUECKUX 3aKOHOB,
3aKOHOMEPHOCTEN U MOJICIIEH;

pelaTh pacyeTHbE 3aJaud MO H3y4aeMbIM TemaM Kypca (U3MKH, BbIOMpas
COOTBETCTBYIOLYIO (PU3UYECKYIO MOJIeNIb C MCIOJIb30BAaHUEM 3aKOHOB U (POpMYII,
CBSI3bIBAIOIINX (DM3MUECKUE BEIMYMHBI, 3aMMChIBATh KPATKOE YCJIOBHUE U PA3BEPHYTOE
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pellieHre 3aJauM, BBISIBIATH HEAOCTAIOIINE WM M30BITOUHBIC JaHHBIE, 0OOCHOBHIBATH
BHIOOp MeETO/a pEIIeHUS 3aJadd, HCIOJIb30BaTh CIPAaBOYHBIC JaHHBIC, MPUMEHATH
METO/Ibl aHaIM3a Pa3MEpPHOCTEH, UCIONb30BaTh rpaduuecKkue METOAbl PEeLeHUs 3a/1ad,
IPOBOJUTH MaTEMaTHUECKHUE MMPEOOpa30BaHUsl U PACUETHI, OLIEHUBATh PEATUCTUYHOCTh
NOJy4YEHHOTO 3HAa4YeHUs (U3NYECKOW BEIMYMHBI U  ONpPEAENsTh PpPa3MEpHOCTh
(bu3nuecKol BETUYNHBI, TOJIYYCHHON MPU PEUICHUH 33]1a4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIN (U3NIECKUX
METOJIOB, ¥ TIpeJIaraTh OPUEHTUPOBOYHBIN CIIOCOO PELICHMS, B OMMCAHUH HCCIICTOBAHUS
pacro3HaBaTh MpPOBEpSEMOE MPEIINONIOKEeHHE (TUIOTE3y), OLIEHUBATh MPABUIBLHOCTD
TOpsIIKA TIPOBEACHUS UCCIIEIOBAHUS, HHTEPIPETUPOBATH TIOTYISHHBINH Pe3ybTar;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (U3WYECKUX SBICHUM WA (PUINIECKUX
CBOMCTB TeJ (M3y4eHue BTOporo 3akoHa HproTOHA, 3aKOHA COXpaHEHUs SHEPTUU, 3aKOHA
COXpaHEHUs UMITYJIbCa, IEHCTBUE 3aKOHA bepHYIUM 1 BOBHUKHOBEHHUE MOAbEMHON CHIIBI
KpbLJIa, 3aBUCHUMOCTH MEpHUOAA KOJEOAHWN MPYKUHHOTO MasTHUKA OT MacChl Tpysa
U OKECTKOCTM MPYXHHBl U HE3aBHUCHUMOCTb OT aMIUIMTYAbl MajblX KoJeOaHUH,
OPSIMOJIMHEWHOE pPACIpPOCTPAaHEHHE CBETa, pPAa3lokKEHHE Oelloro cBeTa B CIEKT,
U3Yy4EHUE CBOMCTB N300pakeHNUs B INIOCKOM 3€pKajie U CBOWCTB M300pakeHUs IIpeaMeTa
B coOuparoleit JMH3€e, HAOII0ACHUE CIUIOMIHBIX U JIMHEMUYaThIX CIIEKTPOB M3IIYUEHHUS):
dbopmynupoBaTh MPOBEPsEMOE MPENON0KEeHNE (THIIOTE3Y) O BOBMOXKHBIX Pe3ylbTaTax
HAOJIIOICHHUM, CaMOCTOSTENIbHO COOMpaTb YCTAHOBKY M3 U30BITOYHOro Habopa
000pyI0BaHMsI, OMUCHIBATH X0 OMBITa U (POPMYIUPOBATH BHIBOIHI,

IPOBOJUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, ONpenessis cpeaHee
3HAYCHHE W3MEpSEMONW BEJIMUYMHBI U OMNpPEAENss MOrPEHIHOCTh PE3YJbTaTOB MPSMBIX
n3MepeHnii, 000CHOBBIBAThH BHIOOP crioco0a u3MepeHus (M3MEpPUTEILHOTO TPHOopa);

IPOBOJUTh KOCBEHHbBIE H3MEpPEeHHs] (U3MUECKUX BEIMYUH (CpedHsisi CKOPOCTh
¥ YCKOPEHHE TeJjla MPU PaBHOYCKOPEHHOM JBM)XKCHHUH, YCKOPEHHE CBOOOIHOTO MaIeHUs,
KECTKOCTh MPYXHUHBI, KOIPPUIMEHT TPEHUsS CKOJBXKEHUs, MEXaHuyeckas padora
U MOIIHOCTb, 4YacTOTa M TMEpHoJ] KoJeOaHWH MAaTeMaTH4YECKOrOo M MPYKMHHOIO
MasiTHUKOB, (POKYCHOE pacCTOSHHME COOMpAIOLIEH JIMH3bI M €€ OINTHUYEeCKas CHa,
paTMOaKTUBHBIA (OH) C HCIOJB30BAHHEM AaHAJIOTOBBIX U ITU(PPOBBIX MPHUOOPOB:
00OCHOBBIBaTh BHIOOP METOAA M3MEPEHHUS, MIIAHUPOBATh W3MEPEHUs, CaMOCTOSTEILHO
cOOMpaTh  AKCIEPUMEHTAJIbHYIO YCTAHOBKY, BBIYUCIATH 3HAUYCHHUE BEIMYUHBI
¥ aHaJIM3UPOBATh IMOJNIYYEHHBIC PE3yJbTaThl, OIIEHWBAs IOTPEIIHOCTH PE3yIbTaTOB
KOCBEHHBIX U3MEpPEHUM;

IPOBOJUTH 3KCIEPUMEHTAIbHBIE HCCIIENOBaHUS 3aBUCUMOCTEN (U3NYECKUX
BEJIMYMH (3aBUCUMOCTb IIYTH OT BPEMEHU TMpPU PaBHOYCKOPEHHOM JABH)KEHUU
0e3 HayalbHOM CKOpPOCTH, 3aBHUCHUMOCTb CHJIBI TPEHMSI CKOJBXKEHUS OT CHJIbI
HOPMAJIBHOTO JABJICHHs, TIEpUOIa KOJIeOaHUN MAaTeMaTHYeCKOr0 MasTHUKA OT JJTUHBI
HUTH, OIpeNeJeHNe YCKOPEHUS CBOOOJHOTO TAJCHUS, WCCICIOBAaHHE HW3MEHEHUS
BEJIMYMHBI U HAMPaBJICHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCTh yIJia OTPaKEHUSI CBETa
OT yrjia MajeHusl, yriia IpeJoMIICHUS OT yria MaJeHus CBETOBOTO JIyda, UCCIeIOBaHIE
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TPEKOB: W3MEPEHHE HSHEPruu YaCTHUIBI MO TOPMO3HOMY NyTH (MO QoTrorpadusim)):
COBMECTHO C y4dHTeleM (QOpMylIHpoBaTh 3aJady M TUIOTE3y HCCIEI0BaHUA,
CAMOCTOAATEJIbHO ~ IUIAHUPOBAaTh  MCCJIEOBAHUE,  CaMOCTOSATENbHO  COOMpaTh
HKCIEPUMEHTAIbHYIO YCTAaHOBKY, MPEACTABIISATH OIYyYEHHbIE 3aBUCUMOCTU (PU3NUECKUX
BEJIMYMH B BUJE TaOIUL U rpadUKOB, OLIEHWBATH MOTPELIHOCTH, MPOBOAUTH BBIBOJbI
10 pe3yJibTaTaM UCCIe10BaHUS;

coOmoaTh TpaBuJia 0€30MacHOr0 TpyAa IMpu  pabore ¢ JabopaTOPHBIM
000py/I0BaHUEM;

XapaKTepU30BaTh MPHUHIMIBI JACHCTBUS W3YYCHHBIX NTPUOOPOB, TEXHHUUECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB C MCIOJIb30BAaHUEM HX OMHCaHUS (B TOM
YHUCIIe: CHOUAOMETP, AATYUKU IOJIOKEHUS, PACCTOSHUSA U YCKOPEHHs, pakeTra, 3XOJIOT,
OYKH, TEPUCKON, QoToanmapaT, MHKPOCKOI, TEJIECKOI, ONTHUYECKHE CBETOBODI,
CHEKTPOCKOIl, JO3UMETp, Kamepa BuibcoHa), HCHONAb3ysd 3HAHUSA O CBOMCTBAX
¢busnyeckux SBICHUA M HEOOXOoAMMble (pU3HUecKHe 3aKOHOMEPHOCTH, UCIOJIb30BaTh
CXEMBbI U CXEMaTUYHbIC PUCYHKU U3YyUEHHBIX TEXHUUYECKUX YCTPOUCTB, N3MEPHUTEIIbHBIX
IpuOOPOB U TEXHOJOTMYECKHUX MPOLIECCOB NP PEIICHNN Y4eOHO-TIPAaKTUUECKUX 3a]a4,
ONTUYECKUE CXEMBI JUIsl OCTPOEHUS U300paKEHHUM B IJIOCKOM 3€pKajie U COOMparolei
JIMH3E;

MPUBOJIUTH TNpUMEPhl (HAXOAUTh HH(GOPMALMIO O MpUMEpax) MHPaKTUYECKOIrO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUM B ITOBCEOHEBHOM MU3HU [JIs1 OOECleueHUs
0€30MacHOCTH MpH OOpallleHUH C MNpudopaMU U TEXHUYECKUMH YCTPOMCTBaMU,
COXpaHEHUS 310pPOBbs U COOIIOACHNSI HOPM SKOJIOIMUECKOr0 MOBEICHUS B OKPY KatoIei
cpene;

OCYILECTBIIATH MOUCK MHPOopManuu B MHTEepHETEe, caMOCTOSATENbHO (POPMYITUPYs
MOUCKOBBIM 3allpoc, HAaxXOAUTh IIyTH ONpPEAEICHUS JOCTOBEPHOCTH IOJYYEHHOMN
uH(GOpMAIMU Ha OCHOBE UMEIOITNXCS 3HAHUN U JOMOTHUTEIFHBIX HICTOYHHKOB,

UCMOJb30BaTh IPU  BBIIOJHEHUM YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
JUTEpaTypy, CIPaBOUYHBIE MaTepUalbl, pecypchl ceTh MHTepHeT, BiIajeTh NpueMamu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(OPMALUU U3 OJTHOW 3HAKOBOW CUCTEMBbI
B IpYyTy?Io,

CO3/1aBaTh COOCTBEHHBIE IIMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uH(GOpMAIIUU W3 HECKOJbKUX HUCTOYHUKOB, MYOJMYHO MPEACTABIATH PE3YJIbTaThI
MPOEKTHOM WJIM UCCJEI0BATEIbCKON AESITEIbHOCTH, [P 3TOM I'PAMOTHO HCIIOJIb30BATh
U3YYEHHBIM TOHATUNHBIM ammapar HM3y4aeMoro pasjaeiia (U3UKH U CONPOBOXKJIATh
BBICTYIJIEHUE TIPE3EHTALMEN C yIeTOM 0COOEHHOCTEN ayIMTOPUHU 00yHarOIINXCS.
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7 KIIACC
Haumenosanue
No KomnnuecTBO
o pa3lesioB U TEM 4ACOR [IporpammHoOe conepxkaHue OcHOBHBIE BUJIBI JEATEILHOCTH 00YyUYarOITUXCS

y4eOHOr o mpeaMeTa

Pu3uka u ee pojib B IO3HAHUM OKPYKAKIIEro MUPa

1.1 | ®usuka — Hayka 2 Pu3nkKa — HayKa 0 IPUPOLE. BrisiBienue paznuuuii Mexay pusnaeckumu
0 MPUPOJIE SABnenus npupoab! (37eMEHThI U XUMUYECKUMH TTPEBPALICHUSIMH.
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 TMHEeNHbIX pa3MepOB TeN

U IPOMEXYTKOB BPEMEHHU.

OnpeneneHne NOrpelHOCTH IPH NPSIMBIX
U3MEPEHUSIX.

H3mepenne o0bemMa )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), YAAJTIEHHBIX
00BEKTOB, OOJBIINX PACCTOSHUMA, MaJIbIX
IPOMEXKYTKOB BPEMEHHU.

OO0cyxaeHue mpeaaraéMbIX CrocoooB

1.3.

EcrectBenHo-
HaY4YHBIN METOA
IIO3HAHUS

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
II0JIETa IIAapUKa, IIYILEHHOI0 TOPU30HTAIBHO,
TeM OoJblIle, 4eM OOJIbIle BICOTA ITYCKA.
[TocTpoeHue pocTeNINX MOAEIIEH
(bu3HYeCcKuX SBJICHUM (B BUJIE PUCYHKOB

WJIU CXEM), HalIpuMep, NajicHue MpeamMeTa;
MPSMOJIMHENHOE PACIIPOCTPAHEHUE CBETA

Hroro no pasneny
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HepBOHa‘laJH)HLIe CBCACHHUA O CTPOCHHUH BeIIECTBA

2.1 | CtpoeHue BemiecTna 2 CrtpoeHue BemecTBa: aTOMBI HaOmonenue u nuHTEpIpeTanysi ONbITOB,
¥ MOJIEKYIIBI, UX pa3Mephbl CBHUJIETEIHCTBYIONINX 00 aTOMHO-
1 Macchl. ONbITHL, MOJIEKYJIIPHOM CTPOEHUU BEIIECTBA: OMbITHI
JI0Ka3bIBAIOIINE JUCKPETHOE C paCTBOPEHHEM pa3IMYHbBIX BEUIECTB B BOJIE.
CTPOEHHE BEUIeCcTBa OreHka pa3MepoB aTOMOB U MOJIEKYJI
C HCTIONb30BaHueM (hoTorpaduid, MOTy4eHHBIX
Ha aTOMHOM CHJIOBOM MMKPOCKOIIE.
Omnpenenenue pasMepoB MOJIEKYJIbl METOJIOM
psi0B
2.2 | JIBmwkeHue 4 JIBr>KeHHE YacTHII BEIeCTBRa. Hab6monenne u o0bsicHeHHE OPOYHOBCKOTO
U B3aUMOJIEHICTBUE 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 [IpoBenenne u 0ObSICHEHUE OIBITOB
YaCTHUII BEUIECTBA: MIPUTSDKEHNUE | IO OOHAPYKEHHIO CHIT MOJIEKYJISIPHOTO
Y OTTAJIKHBAHHE MPUTSHKEHUS U OTTATKHBAHHS
2.3 | ArperarHbie 1 ArperatHble COCTOSTHUS Onucanue (C UCHOIB30BAHUEM MPOCTHIX

COCTOsHHA BCIICCTBA

BEIIECTBA: CTPOCHHUE ra3oB,
MKUJIKOCTEU U TBEPIBIX
(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 TBEPABIX TEIL
OOBbsacHEHNE MAJION CKUMAEMOCTH KHUAKOCTEH
Y TBEPBIX T€J, OOJIBIION COKMMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus1 (OPMBI TBEPABIX Tell
Y TEKY4ECTH KUIKOCTH.

IIpoBeneHne ONbITOB, JOKA3bIBAIOIINX, YTO

B TBEPIOM 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 COCTOSTHUM BOJIbI
Y CYILIECTBOBAHHEM BOJHBIX OPraHU3MOB

Hroro no pazneny 7

JIBH:KEeHMEe M B3aMM OIeCTBHE TeJl

3.1 | Mexanunueckoe 10 Mexanunueckoe asuxkenue. [Iyte | UccienoBanue paBHOMEPHOTO JBUKEHUS
JIBUKEHUE U repeMenieHre. PaBHoMepHoe Y ONPEEIICHUE €T0 MPU3HAKOB.

1 HEPaBHOMEPHOE JIBIKCHHE.
CB0o0OOIHOE Ma/ieHHE KaK MpUMep
HEPAaBHOMEPHOTO ABUKCHUS TEIL.
Cxopoctb. CpenHsisi CKOPOCTb
MIpY HEPABHOMEPHOM JIBUKCHUH.
Pacuer nmytu 1 BpemeHnu
JIBUKEHUSI.

I'paduku 3aBuUCUMOCTEN
BEJIMYHH, ONTUCHIBAIOIITUX
nerxeHue. O0Ime MoHATHS

00 OTHOCUTENBHOCTH JIBUKEHHUSI.
CnoxxeHue CKOpoCTel Jisl Tell,
TBYKYITAXCS TTAPATIIICTHHO

N3mepenne cKopocTH MPSIMOTMHEHHOTO
TIBUKCHUS.

HaOmonenne HepaBHOMEPHOTO IBUKEHUS

U OTIPEJICJICHUE €r0 OTIMYUM OT PAaBHOMEPHOTO
JIBUKCHUSI.

OmnpeneneHue CKOPOCTA PAaBHOMEPHOTO
JBUKEHUS (IIapyKa B )KUIKOCTH, MOJEIIN
AJICKTPUYECKOT0 aBTOMOOWIIS M TaK Jlajiee).
Omnpenenenue cpeaHe CKOPOCTH CKOIbKCHHUSI
Opycka WM IapuKa 1Mo HaKJIOHHOW TJIOCKOCTH.
N3ydyenne cBOOOTHOTO MaIeHUs TEN Pa3HOU
MAacCBhl.

DKCIEepUMEHTATLHOE JI0Ka3aTeNbCTBO,

YTO CBOOOJIHOE MAaZICHUE — IPUMEP
HEPaBHOMEPHOTO JBUKCHUS

(c UCTIOIB30BAHKEM 3aMEIJIEHHOTO PEKUMa
CHEMKH).

[Tonydenne u ananu3 rpauKOB 3aBUCUMOCTH
MyTU U CKOPOCTU OT BPEMEHHU.
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Pemenue 3anay (B TOM yucie rpaguueckum
METOJIOM) Ha OIpeJIEIeHNE IyTH, CKOPOCTH
Y BPEMEHU PABHOMEPHOT'O JIBH)KEHUS

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
MOJIEKYJN B €JMHUIIC O0BEeMa
BemecTBa. CMECH U CIUIaBhl.
[ToBepxHOCTHAsA U TUHEWHAS
TTIOTHOCTh

OOBbscHEHUE U POTHO3UPOBAHUE SIBJICHUM,
00yCIOBJIEHHBIX MHEPLIUEH, HAPUMEDP, UTO
IIPOUCXOJIUT MTPU TOPMOKEHUH UITU PE3KOM
MaHEeBpEe aBTOMOOWIISA, TOUEMY HEBO3MOXKHO
MI'HOBEHHO IIPEKPATUThH JIBU)KCHHE

Ha BEJIOCUIIEJC WM CAMOKATE U T. 1.
IIpoBeneHne u aHaIU3 ONBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH T€JIa OT Er0 MacCChl

IIPU B3aUMOJEHUCTBHUHM TEIL.

IIpoBeneHne u aHanu3 ONMBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JIBUKEHUS TENa B pe3yibTaTe IeHCTBUS Ha HETO
IPYTHUX TEIL.

[IpoBenenue n aHAJIN3 OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH TeJa OT €r0 MaccChl

IIPU B3aUMOJICUCTBUM TEIL.

IIpoBeneHne SKCIEPUMEHTA 110 ONPEICIICHUIO
IJIOTHOCTH TBEPJIOTO TeEJA.

N3mepenue Maccesl Tena pa3andHbIMU
crnocobamu.

Pemenne 3ana4 Ha onpeieIeHne MacChl Tea,
ero oobeMa U IIOTHOCTH.
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OHp@I[eJ'IeHI/IC INIOTHOCTH TCJIa B PC3YJIbTATC
HU3MCPCHUA €I'0 MACChl o0beMa

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 CKOJIbKEeHUs

Y TPEHHE TTOKOs, BA3KOE TPEHHUE.
Tpenue B Ipupoae U TEXHUKE

N3ydyeHue B3auMOJEHCTBUS KaK MPUYUHBI
VU3MEHEHUS CKOPOCTH TEJIA UM €0
nedopmarum.

Onucanue peabHbIX CUTYyalul
B3aMMOJICHCTBHUS TEJI C IOMOIIBIO MOJAEIIEH,

B KOTOPBIX BBOJUTCS IIOHATUE U U300paKEHUE
CHJIBI.

N3yueHune cuiibl yopyrocTH.

HccrnenoBanue 3aBUCUMOCTH PacTsKEHUS
(nedopmanum) npyKUHBI (PE3UHOBOTO IIHYPA)
OT MPUJIOKEHHOU CUJIBI C TOCTPOEHUEM
rpajduxa.

AHaJIN3 TPAKTUYECKUX CUTYALUH, B KOTOPBIX
IIPOSIBIISIETCSl IEUCTBHUE CHUJIIBI YIPYTOCTH
(ynpyrocts mMsi4a, KpOCCOBOK, BETOK J€peBa

u Jip.).

Pemennie kauecTBEHHBIX 3a/1a4, CBSI3aHHBIX

C SIBJICHUEM TATOTECHMUSL.

OOBbscHeHnEe OpOUTANBHOIO ABM)KEHUS IIJIAHET
C MCII0JIb30BAHUEM SIBJICHUSI TSATOTEHUS

Y 3aKOHA WHEPIUH.

N3mepeHue Beca Tena ¢ MOMOIIBIO
JUHAMOMETDA.

O6ocHOBaHUE ATOrO c1ocoda U3MEpPEeHUsl.
Ananu3 1 MOAEIMPOBAHUE SBJICHUS HEBECOMOCTH.
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DKCnepuMeHTAIbHOE TOJy4YeHUe MTpaBuia
CJIOXKEHHUSI CUJI, HAIPABJIECHHBIX BIOJIb OJAHOM
MIPSIMOM.

Ornpenenenune BeIMYNHBI PABHOAEHCTBYIOIIEH
CHII.

N3ydyeHne cuiibl TPEHUST CKOJIBKEHUS U CHUITBI
TPEHUS MOKOSI.

NccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS

OT CHUJIbI AABJIEHUS U CBOMCTB TPYILIUXCA
ITOBEPXHOCTEM.

Pelienrie kaueCTBEHHBIX 3a/1a4, OCHOBAHHBIX
Ha aHaJIM3€ MPAKTUYECKUX CUTYAIlUH,

B KOTOPBIX MPOSIBIIAECTCS ACHCTBUE CHUIIbI
TPEHUSI, UCTIONB3YIOTCS CIIOCOOBI ee
YMEHBIIICHUS WIA YBEIMUCHUS (KaTaHUE

Ha JIbIKaX, KOHbKaX, TOPMOKEHHE aBTOMOOMII,
WCIIOIb30BaHUE TTOAIIUITHUKOB, IJIABAaHUE
BOJIHBIX )KUBOTHBIX U JIP.).

Pemenue 3a1au ¢ ucnoiab3oBaHueM Gopmyn
JUISl pacu€eTa CUJIbI TSKECTH, CUJIbI YIIPYTOCTH,
CUJIbI TPEHUS

Htoro no pazneny

34

Paznen 4. JlaBjieHne TBEPAbIX TeJl, dKUAKOCTE U ra3oB

4.1

Jasnenue. [lepenaua
JIaBJICHUS TBEPABbIMU

TeJIaMU, KUJIKOCTIMHU
Y razamu

5

Hasnenue. Cuna naBiaeHus.
CriocoObl yMEHbBIIICHUS

Y YBEIIMYEHUS JIABJICHUSI.
JlaByieHue raza. 3aBUCUMOCTb

AHanmm3 1 00bSICHEHUE OMBITOB M MPAKTUISCKUX
CUTYaITNii, B KOTOPBIX TPOSBIISIECTCS CHJIA
TaBIICHUSI.

O6ocHOBaHUE CITOCOOOB YMEHBIIICHUS
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JTaBJICHUS Ta3a oT o0bemMa

U Temrieparypsl. Ilepenaua
JIaBJICHUSI TBEPABIMU TEJIaMH,
JKUJIKOCTSIMHU U Ta3aMU. 3aKOH
Ilackamns. IIneBMaTHueckue
MAaIlUHBI

Y YBEJIMYCHUS JABJICHUS.
M3ydeHne 3aBUCUMOCTH JJaBJICHUS ra3a

0T 00beMa U TeMIEePaTypPhI.

N3ydenune ocobeHHOCTEH Tepeaaun JaBIeHus
TBEPJBIMH TEJIaMH, KUIKOCTSIMH M Ta3aMH.
O6ocHOBaHUE PE3YIbTATOB OIMBITOB
0COOEHHOCTSIMH CTPOSHUS BEIIECTBA

B TBEPJIOM, KHJIKOM U Ta3000pa3HOM
COCTOSTHHSIX.

DKCTepUMEHTAILHOE TOKa3aTeNbCTBO 3aKOHA
ITackans.

OOBsICHEHUE YCTPOMCTBA M MPUHITUIIA
JCHCTBUS THEBMATUICCKUX MAIITHH.

Pemenwne 3aau Ha pacueT AaBICHUS TBEPIOTO
Tena

4.2

JlaBiieHrE KUAKOCTH

3aBHUCHUMOCTh JIABJICHUS
KUIKOCTH OT TITyOHHBI
norpyxkenus. ['mapocrarnueckui
napajaokc. CooOmaroriuecs
cocynbl. ['uapaBnuueckue
MexaHn3Mbl. Mcrionp30Banne
BBICOKHX JIaBJICHUM

B COBPEMEHHBIX TEXHOJIOTUSIX.

Y CTporcTBO BOAONPOBOIA

HccnenoBanue 3aBUCUMOCTH JaBICHUS
KUIKOCTH OT TJIyOUHBI TIOTPYKEHUS

U IJIOTHOCTH KUIKOCTH.

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

N3ydyeHnne cooOmaronmxcs cocyaoB.

Pemenue 3aa4 Ha paCucCT AaBJICHUA JXUJIKOCTH.

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.

AHaIM3 CUCTEM BOJOMPOBOA

4.3 | AtmocepHoe ) AtMmocdepa 3emin DKCnepUMEeHTAIbHOE OOHAPYKEHNE
JaBJICHUE 1 aTMOC(EpHOE TaBJICHHUE. 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.
JABJICHUS OT BBICOTHI OOBbscHeHHUE CyIecTBOBaHUS aTMOC(hEpHI
HaJ ypoBHEM Mopsi. [Ipubopsl Ha 3eMJIe 1 HEKOTOPBIX IJIaHETax UM €€
I U3MEPEHHS aTMOCHEPHOTO OTCYTCTBHS Ha JPYTuX miaHerax u JIlyre.
JaBJICHUS DKCrepuMeHTATbHOE O0OHAPYKEHHE
aTMoc(epHOro JAaBJICHUS.
AHanu3 1 00bACHEHHUE OIBITOB U MPAKTUYECKUX
CUTYallMi, CBSI3aHHBIX C IEMCTBUEM
aTMoc(epHOro JaBJaeHUS.
[InanupoBaHue U MOCTAHOBKA OMbITA
¢ cuoHOM.
OObsiCHEHUE CYIIECTBOBaHUSI aTMOC(Epbl
Ha 3eMJIe 1 HEKOTOPBIX IJIAaHETax UM €€
OTCYTCTBHUSA Ha APYrux miaaHerax u Jlyne
4.4 | JleiicTBUE KUAKOCTU 12 JleiicTBHE KUAKOCTHU U rasa DKcnepuMeHTaIbHOE OOHAPYKEHUE JIEHCTBUS

U Ta3a Ha MOrpYKEHHOE
B HUX TEJIO

Ha TOTPY)KEHHOE B HUX TEJIO.
Brirankusaronias (apxumenona)

UJIKOCTU U Tra3a Ha IOTPY>KEHHOE B HUX TEJIO.
OnpeneneHne BhITAIKUBAIOIIEH CUJIBI,
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cuina. 3akoH ApxuMmena. Y cJIoBue
BO3HUKHOBEHUS BHITAJKHBAIOIIEH
(apxumMenoBOM) CUITHI,
noarekanue. [IimaBanue tei.
BoznyxoruiaBanue

JNEUCTBYIOIIEHN Ha TEJO, MTOrPYKEHHOE

B JKUJIKOCTb.

[IpoBenenne u 006CyX ACHUE OIBITOB,
JEMOHCTPUPYIOIIMX 3aBUCUMOCTh
BBITAJIKMBAIOIIEN CUJIbI, JEUCTBYIOIIEH HA TEJIO
B KHUJKOCTH, OT 00beMa MOTrPy>KEHHON

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

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJE
0T 00bE€Ma MOTPYKEHHOU B JKUJIKOCTh YaCTH
Tena.

[IpoBepka HE3aBUCUMOCTH BBITAJIKHBAIOLIECH
CHUJIBL, ICUCTBYIOIIECH Ha TEIO B )KUIAKOCTH,

OT Macchbl Tea.

Pemenne 3ana4 Ha IpUMEHEHUE 3aKOHA
ApxrMena v ycioBuUs IJIaBaHUS TEN.
KoncrpynpoBanue apeomerpa.
KoHcTpynpoBaHue apeoMeTpa Uiu JOIKH

U OIIPEEIICHUE €€ TPY30II0AbEMHOCTH

Hroro o pazneny 28
PaGora nu MoIHOCTH. JHEprus
5.1 | PaGoTa 1 MOIIHOCTH 6 Mexanuueckasi padoTta JiJisl CUJl, | DKCIEPUMEHTAIBLHOE ONpPEICIICHUE

HAMNpPaBJICHHBIX BAOJb JINHUU
nepemenieHus. MonHoCTh

MEXaHUYECKON pabOThl CUJIBI TSKECTH

IIpY MAJICHUU TEJA U CUJIbI TPEHUS

[IpY PABHOMEPHOM MEPEMEILICHUU TEJIa

10 TOPU30HTAJIBHON ITOBEPXHOCTH.

Pacuer MomHOCTH, pa3BUBaEMOM IIPHU MOIbEME
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10 JIECTHUIIE.
Pemenue 3a1a4 Ha pacyeT MEXaHUYECKOU
pabOThI U MOIITHOCTHU

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 padbOTHI CUJIBI YIIPYTOCTH
[Ipumenenue npaBuia P MOBEME TPY30B IIPU MOMOIIH
paBHOBECHS pbluara K OJIOKY. IIOJIBMKHOT'O OJIOKA.

«30J10TOE TPABUJIO» MEXAHUKHU. Pemenue kauecTBEHHBIX 3a7a4, CBI3aHHBIX
KIII mpocThIx MEXaHU3MOB. C BBIIBJICHUEM JEHUCTBUA MPOCTHIX MEXAHU3MOB
[TpocThie MEXaHU3MBI B OBITY, B Pa3JIMYHBIX UHCTPYMEHTAX
TEXHHKE, )KUBBIX OpraHu3Max Y MIPUCTIOCOOJICHUSIX, UCTIOIb3YEMBIX B OBITY
U TEXHUKE, a TAKKE B KUBBIX OPraHU3MaX.
DKCNEepUMEHTaIbHOE JJOKAa3aTEIbCTBO
paBeHCTBa PadOT MpU MPUMEHEHUHN MPOCTHIX
MEXaHU3MOB.
Onpenenenne KIII moaBuxHoro
Y HEMOABHIKHOI'O OJI0Ka, HAKJIOHHOM
IIOCKOCTH.
Pemenue 3a1a4 Ha npUMEHEHUE MTPABUIIA
paBHOBecHs priuara v Ha pacuet KIIJ]
5.3 | Mexanudeckasi SHEpPTrus MexaHn4deckas YHeprusi. OrnpenenieHre U3MEHEHUSI KUHETUYECKOM

Kunernueckas n noreHunaibHas
sHeprus. lIpespatienue oq1HOro

u HOTCHHHaJILHOf/'I 9HCPIruu TCjIa Mpu €ro
CKaThIBAaHUM MO HAKJIOHHOM MJIOCKOCTH.
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BHJIa MEXAaHUYECKON SHEPIUU
B IPYroil. 3aKOH COXpaHEHHUS
Y MIpEBpaNIEHUs 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 COJICPIKAHUS

U OIIBITA JESITEILHOCTH,
MPUOOPETEHHOT 0 TIPH U3YUCHUU
Kypca pu3uku 7 Kiacca
yriyOJIE€HHOTO 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 npoOieMHbIX 3a/JaHui
IIPAKTUKO-OPUEHTUPOBAHHOI'O Xapakrepa
(3aaHus O €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH), B TOM YHCJIE 3aJJaHUI

C MEXIPEIMETHBIM COJIEP)KAHUEM;
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paboThI HAJl TPYNTIIOBBIMU

WIM UHIUBUIYAIbHBIMU IIPOEKTaMHU,
CBSI3aHHBIMHU C COJIEp’KaHUEM Kypca
¢bu3uKy 7 KIacca yriryoJIeHHOTO YPOBHS

OBHIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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8 KUIIACC
HanmenoBanue
No KomnuecTBo
w pa3lesioB U TEM 4ACOR [IporpammMmHOe conepxkaHue OcHOBHBIE BU/JIBI JAEATETLHOCTH 00YyUYaIOIITUXCS
y4e0HOro mpeMeTa
Pa3nen 1. TenjioBble IBJI€HUSA
1.1 | CtpoeHue u cBoOMCTBa 6 OCHOBHBIE TTOJIOKEHHUS Habmronenue u mHTEpIIpeTaIys OIMbITOB,

BCIICCTBA

MOJIEKYJISIPHO-KUHETHYECKON
TEOPUU CTPOCHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB

1 MOJIeKYJ1. OTBITHI,
MTOATBEPKIAIOIIAE OCHOBHBIC
MTOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHH.
Mogenu TBEpAOTro, KUJIKOTO

1 Ta3000pa3HOr0 COCTOSIHUM
BenecTBa. Kpucrannuueckue
u amop(ubie Tena. ['paden —
HOBBIA MaTepUall ISl HOBBIX
TEXHOJIOTUM. TeXHOJIornuun
MOJTY4YE€HUSI UCKYCCTBEHHBIX
anMa3oB. OObSICHEHHE CBOMCTB
ra3oB, JKUJIKOCTEH 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 OLIEHUBAHUIO KOJIMYECTBA
aTOMOB WJIU MOJIEKYJI B €IMHHIIE 00beMa
BEIIIECTBA.

HaGmronenue u 00bsicHEeHHE OPOYHOBCKOI'O
JIBUXKEHUS, ABJIeHUs TudPy3un U paznuauii
MEX/1y HUMH Ha OCHOBE MOJIOXKEHHIH
MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOCHHUS
BEIIECTRA.

OOBbscHEHNE OCHOBHBIX Pa3IU4Mi B CTPOCHUU
ra3oB, XKHUAKOCTEH U TBEPABIX TEI

C MCIIOJIb30BAHUEM ITOJIOKEHUI MOJIEKYJIIPHO-
KWHETUYECKOW TEOPUH CTPOEHUS BEIIECTBA.
[IpoBeneHe ONBITOB MO BhIPAIIMBAHUIO
KPUCTAJUIOB TOBAPEHHOM COJIM WM caxapa,

10 OOHAPYKEHUIO IEUCTBUS CUJT
MOJIEKYJIIPHOTO MPUTSIKEHUS.

[TpoBenenue u 0ObICHEHUE OMBITOB,
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KaIMUISIPHBIE SBJICHUS.
TennoBoe pacupeHue

U c)KaTHe. 3aBUCHUMOCTD
JIaBJIEHUS ra3a oT o0bema,
TEeMITepaTyphl

JIEMOHCTPUPYIOIINX TTOBEPXHOCTHOE
HaTsOKCHHUE, KalMUISIPHBIC SIBJICHUS U SIBJICHUC
CMa4YMBaHHUSI.

N3mepenue cuiibl MOBEPXHOCTHOT'O HATSIKEHUS.
OOBsICHEHHE POJIM KaNMILISIPHBIX SBJICHUI

JUTSL TIOCTYTUICHUS BOBI B OPTaHU3M PAaCTCHHM.
Hab6monenue, npoBesieHre U 00bSICHEHNE
OIBITOB IO HAOJIIOIEHUIO TEIIOBOI0O
paciIMpeHus Ta30B, KUJAKOCTEH U TBEPBIX TEJ.
OOBbsicHEHNE COXpaHEHHS 00heMa TBEPABIX Tel,
TEKYYECTH KHIKOCTH (B TOM YHCIIC PA3HUIIBI

B TEKYUYECTH JIJISI Pa3HBIX KUIKOCTEH ),
JIaBJICHUS Tra3a.

[TpoBeneHue OnbITOB, IEMOHCTPHPYIOIINX
3aBHCHMOCTD JIaBJICHUS BO3/IyXa OT €ro oobema
Y HarpeBaHUs WM OXJIAKICHUS, U UX
00BSICHEHHE HAa OCHOBE aTOMHO-
MOJICKYJIIPHOTO YICHHUS.

Perrenne kauecTBEHHBIX 3a7a4 Ha OCHOBE
aHaJIM3a MPAKTHYECKUX CUTYAIIUH, CBI3aHHBIX
CO CBOMCTBAaMHM Ta30B, KUIKOCTEH M TBEPIBIX
Tel

1.2

TerunoBbIe MPOLECCHI

33

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

O0o0cHOBaHUE MTPaBUI U3MEPEHUS
TEeMIIEPATYPHI.

CpaBHEHHE PA3TUYHBIX CIIOCOOOB U3MEPECHUS
TEeMITepaTyphl U KA.

Habmronenne u 00bICHEHUE OIBITOB,
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Buytpennsis sneprusa. CrocoObl

WU3MEHEHHUSI BHYTPEHHEN SHEPTHU:

TeIJIonepeaadya U COBEPIICHUE
pabotel. Buas! Temionepenayu:
TETJIONPOBOIHOCTb, KOHBEKITHS,
u3inyyeHue. Buael
TeTIonepeIauu B IPUPOE

u TexHuke. HeoOpatumocTsb
TETIOBBIX MPOIIECCOB.
KomnuaecTBo TenyioTel. Y IenpHas
TEIUIOEMKOCTH BEII[ECTBA.
TennooOMeH U TEIIOBOE
paBHOBecHe. 3akoH HbroToHA-
Puxmana. YpaBHeHHE TEILIOBOTO
OajaHca.

[InaByieHne u OTBEpAECBaHUE
KPUCTAJUIMYECKUX BEIIECTB.

Y 1enbpHas TEIIoTa MIaBJICHUS.
[TapoobpazoBanue

1 KoHAeHcanus. Mcnapenue.
Kunenne. YnenpHas Teniora
napooopa3zoBaHus. 3aBUCUMOCTh
TeMIIepaTypbl KUTICHUS

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

JEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEH
SHEPTUU TeJa B pe3yibTaTe Terionepeiadu
Y paOOThl BHEITHUX CHJL.

Habmronenne u 00bICHEHUE OIBITOB,
00CyXX]IeHHE MTPAKTUYECKUX CUTYallUi,
JEMOHCTPUPYIOIINX PA3THUYHBIC BUIBI
TeIIonepeaauu: TEII0MPOBOIHOCTD,
KOHBEKIIHIO, U3IyYEHUE.

Pelienne kauecTBEHHBIX 3a/1a4, CBA3aHHBIX
C UBMEHEHUEM BHYTPEHHEHN YHEPIrUM Telia

B pe3yJibTaTe TeIuionepeaadyu u padboThl
BHEIITHUX CHIL.

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

MPY CMEUIMBAHUH XOJOJIHOW U TOpSAYE BOJBI.
HabGmronenue ycTaHOBICHHS TETIOBOTO
paBHOBECHS TIPU COMPUKOCHOBEHHUH TEI

C Pa3HOU TEMIIEPATYPOMU.

Omnpenenenue (M3MEPEHUE) KOIMYECTBA
TEIUIOTHI, ITOTY4EHHOTO BOJIOU

U TETJIO0OMEHE C HArPeThIM METAITUYECKUM
[UIHHIPOM.

Onpenenenue (M3MEpEHNUE) yIETbHON
TEIUIOEMKOCTH BEIIECTBA.

Pemienue 3a1a4, CBA3aHHBIX C BRIUUCICHUEM
KOJIMYECTBA TETJIOTHI U TEIIOEMKOCTH

MIPU TETUIO0OMEHE.
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[TpuHIMIIBEI paOOTHI TETUIOBBIX AHan3 cuTyaluy NpakTUIECKOro
neurarenei. KII/I terosoro VCIIOJIb30BAHUS TEILIOBBIX CBOMCTB BEILIECTB
JNBUraress. TenaoBbple ABUTATENN | U MATEPUAIIOB, HAIIPUMED, B LEIAX

¥ 3aIlIMTa OKPYXKAIOILEH CPeapl. | SHEProcOepeKEeHUs: TEIIION30IALINS,
TemioBble MOTEPHU B TEIUIOCETAX. | SHEProcOeperaroiue Kpoliliu,

3aKOH COXpaHEHMS TEPMOAKKYM YJISATOPHI U T. 1.

Y TIPEBPALICHUS SHEPTUU HccnenoBanue siBIEHUNA HCIAPEHUS

B MEXaHMYECKUX U TEIJIOBBIX Y KOHJICHCAIIUU Pa3JINYHBIX KUJKOCTEM.
nporeccax OOBbscHEHUE SBICHUN HCTIApEHUs

Y KOHJICHCAITUU Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHUS.

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.
CpaBHEHUE TTPOIIECCOB TIJIABJICHUS
KPUCTATUMICCKUX TEJI U Pa3MATICHUS

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

OOBsicHEHHE SBJICHUM TJIaBIICHUS

Y KPUCTAJUTU3AIMA Ha OCHOBE aTOMHO-
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MOJICKYJISIPHOTO YUEHHSI.

Pemenue 3a1a4, CBSI3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TEIUIOTHI B IIPOIIECCax
TEIUIoNepeIauu Py JIABJICHUN

Y KpUCTAILTU3AINH, UCTIAPEHU U

Y KOHJICHCAITUH.

AHaNM3 cUTyalui NpakTUYeCKOTO MPUMEHEHUS
SIBJICHUH TIJIaBJIEHUS U KPUCTAUIU3AIUU,
Harpumep, NOJTY4YEHHUE CBEPXUUCTHIX
MaTepuasoB, COJIEBasi TPEJIKa U Jp.

AHanu3 paboThl U O0BICHECHUE TIPUHIIATIA
JIEUCTBUA TEIJIOBOT'O ABUTATES.

Pemienue pacueTHbIX 3371a4 Ha BEIYUCIICHUE
KOJINYECTBA TEILIOTHI, BBIJICIISIOIICT OCS

MIpY CTOPaHUU PA3JTUYHBIX BUJIOB TOIIMBA,

u KIIJI nBurarerns.

[Iporno3upoBanue u 00CyKIeHUE
AKOJIOTHYECKHUX ITOCISACTBUI UCIIOIH30BaAHHUS
JIBUTATEJIEH BHYTPEHHETO CrOpaHusl, TEIUIOBBIX
Y TUJIPODJICKTPOCTAHIIUH.

Ornpenenenne MOIMIHOCTH TEMIOBBIX MOTEPb.
AHaI13 OCHOBHBIX IPUYUH TEIUJIOBBIX MOTEPh
B TETUIOCETSIX.

O1eHKa TEIJIOBBIX MOTEPh B MPOCTHIX
MEXaHUYECKHUX IPoIeccax Ha OCHOBE 3aKOHA
COXpaHEHHUSI U TIPEBPAILICHUS] SHEPTUU

B MEXaHUYECKUX U TEIJIOBBIX IPOIIECcax

Htoro mo pazaeny 39
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3J1eKTpnqec1me U MaroHumTHbIC AABJICHUA

2.1

DJIEKTPUYECKUE
3apsiabl. 3apsiKEHHbBIE
Tena U uX
B3aUMOJICHCTBUSA

9

Onektpusanus Ten. J[Ba poaa
ANEKTPUUYECKUX 3aPSAI0B.
B3anmopencTBue 3apsKeHHBIX
ten. 3akoH KynoHa.
DeKTpuuecKoe moJe.
Hanpsi>keHHOCTD 3JIEKTPUYECKOr O
nosist. [IpuHnun cynepno3uuuu
AIEKTPUUYECKUX MOJIEN

(Ha Ka4eCTBEHHOM ypPOBHE).
Hocurenn snekTpudeckux
3apsAI0B. DJIEMEHTAPHBIN
DIEKTPUUYECKHUM 3apsil.
Crpoenue aToma.
[TpoBOAHUKH, TUDIICKTPUKHU

Y TIOJTYITPOBOJAHUKH. 3aKOH
COXPAHEHHMSI JIEKTPUUECKOTO
3apsiia

HaGmronenne u mpoBeICHNUE OIBITOB

IO 3JICKTPU3AIUH TEJ TIPU COMPUKOCHOBECHUHT
Y UHIAYKLHEH.

Ha6monenue u 0o0bsiCHEHUE B3aMOIEHCTBUSA
OJITHOMMEHHO M Pa3HOMMEHHO 3apsKCHHBIX TEJL.
Pemienue 3a1a4 ¢ MCIoOJb30BaHUEM 3aKOHA
Kyona.

OOBsicHeHHE TTPUHITUTIA ICUCTBUS
3JICKTPOCKOIIA.

OOBbsicHEHHE SBJICHUM JICKTPU3AIIUH

MIPY COMTPUKOCHOBEHUH TEII U WHIYKITUEH

C MCIOJIb30BaHUEM 3HAHUI 0 HOCUTEIIAX
AIIEKTPUYECKHX 3apsI0B B BEIIECTBE.
Pacno3naBanue u 0ObSICHEHHUE SIBIICHUI
AJICKTPU3AIMHU B MIOBCETHEBHOM KU3HMU.
Habmronenne u 00bSICHEHNE ONBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPAHCHUS
AJICKTPUYECKOT0 3apsifa.

HaOmronenne u 00bsICHEHHE OMBITOB

10 MOJICIMPOBAHUIO CHUJIOBBIX JTUHUM
AJICKTPUYECKOTO TOJIA.

HccnenoBanue neicTBUS S3IEKTPUIECKOTO OIS
Ha TIPOBOJTHUKHU U JUAJICKTPUKH.

Pemenne 3ana4 Ha IpUMEHEHUE

3aKOHA COXPAHCHUS JIEKTPUICCKOTO

3apsizia
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2.2

TlocTOosTHHBIHI
AJIEKTPUYECKUN TOK

31

DJEKTPUYECKUAN TOK. Y CIIOBUS
CYILIECTBOBAHUS AJIECKTPUUECKOTO
ToKa. ICTOYHUKM MOCTOSIHHOT'O
TOKa. J[eMCTBUS 3JIEKTPUUECKOrO
TOKa (TEIJI0BOE, XUMUYECKOE,
MarHuTHOE). DJICKTPUUECKUMN TOK
B METajlaX, KHUJKOCTIX U razax.
Dnexktpuueckas 1enb. Cuia Toka.
DNEKTPUYECKOE HATIPSKEHUE.
AMOepMeTp U BOJILTMETP B IIEMHU
ITOCTOSTHHOT'O TOKa.
ConpoTuBieHnEe MPOBOAHUKA.

VY nesnpHOE COPOTUBIICHUE
BeniecTBa. 3akoH Oma

JUJISL y9acTKa IeTIH.
ITocnenoBarenbHOE

U TapajuiesIbHOe COCTMHEHUE
npoBoAHUKOB. D/[C B ienu
MMOCTOSTHHOT'O TOKa. 3akoH OMa
It ostHOM nenu. [IpaBuna
Kupxroda. Pacuer npoctbix
AIEKTPUYECKUX LIETICH.
Henunelinpie 3J1EMEHTHI.

Pabora 1 MmomHOCTH
AJIEKTPUYECKOrO TOKA. 3aKOH
Hxoyns-Jlenua. DieKTprudecKkue
IENy ¥ OTpeOnTENn

Hab6mtoienre pa3uuHbIX BUJIOB JEHCTBUS
AJICKTPUYECKOT0 TOKA U OOHAPYKEHHE ITUX
BUJIOB JEHUCTBHUS B IIOBCESIHEBHOM JKU3HU.
COopKa 1 UCTIBITAHHUE DJICKTPUICCKOH I1ETTH
IMOCTOSSHHOT'O TOKA.

N3mepenne cuitbl TOKka aMIepMeTPOM.
N3mepenne 3neKTpUYeCcKOro HanpsiKEHUs
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 CI0XKEHUS HAPSXKEHUN
IIPH MOCTEA0BATEIIbHOM COCIMHEHUH JBYX
PE3UCTOPOB.

IIpoBepka npasuia st CUIIBI TOKA

MPY MAPAITIETBHOM COCIMHEHUU PE3UCTOPOB.
AHanu3 cuTyauuii NocIeq0BaTEIbHOTO

Y MapajuleJIbHOTO COCAUHEHHUS TPOBOIHUKOB
B JIOMAIIIHUX 3JICKTPUYECKUX CETSIX.

Pemenue 3amad ¢ ucnoib3oBaHueM 3akoHa Oma
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AIEKTPUYECKON SHEPTUU B OBITY.
KopoTkoe 3amblkaHue

1 (hopMyIn pacyeTa 3JIEKTPUYECKOT O
COIPOTUBJICHUSI TIPU MOCIJIEIOBATEIHLHOM

Y TIapaJUICIbHOM COCTMHEHHUH MPOBOIHUKOB.
Onpenenenne DJIC 1 BHYTpEHHETO
COIIPOTHUBIICHHSI ICTOYHUKA TOKA.

IIpoBepka BbInosHEHHs 3aKk0oHa OMa

JUJIS TIOJTHOM IIETIH.

DKCnepUMEeHTAIbHOE TOJITBEPKACHUE MPABUIT
Kupxroda.

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

Onpenenenue pabOThI ANEKTPUUECKOTO TOKA,
IIPOTEKAOIIETO YePE3 PE3UCTOP.

OmnpeneneHre MOITHOCTH YJIEKTPUYECKOTO
TOKA, BBIACISIEMON Ha PE3UCTOPE.

[IpoBepka rumnoTesbl: MpH MOCIeI0BATEILHOM
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 DJICKTPOHATPEBATEIbLHBIX
puOOpPOB.

OObsicHEeHUE IPUUUH KOPOTKOTO 3aMbIKAHUS

Y TIPUHITUTIA JEUCTBUS TJIABKUX
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IIPEAOXPAHUTEIIEH.

Pewienue 3a1a4 ¢ uCIoNb30BaHUEM 3aKOHA
Jxoyns-JIenua.

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

N3ydenue 1ercTBUs IIEKTPUIECKOTO 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
AmMrepa ¥ orpeereHue ee
HaIpaBJIEHUs. DJIEKTPOJABUTATEIb
IMOCTOSIHHOTO TOKA.
Hcnonp3oBanue
ANIEKTPOJBUTATENEH

B TEXHUYECKUX YCTPOUCTBAX

Y Ha TPAHCIIOPTE

HccnenoBanre MarHUTHOTO B3aUMOICHCTBHS
NOCTOSTHHBIX MarHUTOB.

N3y4yeHrie MarHuTHOTO MOl TOCTOSIHHBIX
MarHuTOB MPHU UX OOBEIUHEHUH U Pa3JICIICHHUH.
[TpoBeneHue ONBITOB MO BU3YyaJIU3allMU MO
MTOCTOSIHHBIX MarHUTOB.

HccnenoBanue neicTBUS SIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHue OnbITOB, AEMOHCTPUPYIOIINX
3aBUCUMOCTb CHJIbI B3aUMOJEHCTBUS KaTYIIKH
C TOKOM U MarHMUTa OT CUJIbI ¥ HaIlpaBJICHUS
TOKA B KaTyIIKe.

AHanM3 cUTyalui NpakTUYECKOro MPUMEHEHUS
AJIEKTPOMArHuTOB (B OBITOBBIX TEXHUYECKUX
YCTPOICTBAX, MPOMBIIIJICHHOCTH, METUIIUHE).
N3ydenue neicTBUs MArHUTHOTO MOJIS

Ha ITPOBOJITHHUK C TOKOM.

KonctpynpoBanue u uzyueHue padboThbl
AIEKTPOABUTATENS.

UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Uepes
AJIEKTPOJIBUTATENb OT HANPSHKEHUSI 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. WCCIICIOBAaHNE N3MEHCHUIN 3HAYEHHUS
Onextporeneparop. CrocoOs Y HaMpaBJICHUs] MHIYKIIMOHHOTO TOKA.
MOJIYYECHHUSI DIIEKTPUUECKON N3ydenue necTBus 3JIEKTpOTreHepaTopa
OHEPTUU. DIEKTPOCTAHIINH MOCTOSIHHOTO TOKa Ha MOJIEIIH.
Ha BO300OHOBIISIEMBIX UCTOYHUKAX | AHAJIU3 MPOLIECCOB U PEIICHUE KAaUeCTBEHHBIX
DHEPTUU. DKOJIOTUYECKHE 3aj1a4, CBSI3aHHBIX C MPeoOpa3OBaHUEM
POOJIEMBI YHEPTETUKH. MEXaHUYICCKOW SHEPTHH B DJICKTPUIECKYIO
TomnIMBHBIE 2JIEMEHTHI Ha DJICKTPOCTAHITUAX Pa3IMYHBIX THITOB
U 3JICKTPOMOOUIIN (Ha HEBO3OOHOBJISIEMBIX U BO30OHOBIISIEMBIX
MCTOYHUKAX SHEPIUn)
Hroro o pazneny 58
[ToBTOpeHue n 06o00IIeHNE 5 CucremMaTuzanus 1 00001IeHIE Pabora ¢ Tekcramu u3nUecKoro coaepKaHus

IPEAMETHOTO COJCPKAHUS
Y OIBITA JIeATENLHOCTH,
IPUOOPETEHHOT O MIPU U3YyUEHHUH
Kypca pusuku 8 kiacca
yrayOJIE€HHOr0 YPOBHS

10 U3YYEHHBIM TEMaM.
Pemenue 3a1a4, OTHOCAIMXCS K Pa3InuHbIM
paszzenam U TeMaM Kypca (U3MKH 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
Hccae0BaHus, BEIOOpa B 000OCHOBAaHUS METO/Ia
WU3MEpPEHUS BEJIMINH, COOPKH
AKCIIEPUMEHTAIbHOW YCTAaHOBKH.

BrlmmotHeHne MpoOIEMHBIX 3aJIaHUH MTPAKTHKO-
OPHUEHTUPOBAHHOTO XapakTepa (3aaaHus

0 €CTECTBEHHO-HAYYHON TPAMOTHOCTH),

B TOM YHCIIC 33JJaHUI C MEKITPEIMETHBIM
COJIep’)KaHUEeM; pabOTHI HaJ TPYIITOBBIMU

WM MHAUBUAYATHHBIMH TIPOCKTAMH,
CBSI3aHHBIMH C COJIEp)KaHUEM Kypca

¢bu3uku § KIacca yrirybJeHHOTO YPOBHS

OBHIEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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9 KJIACC
Hanmenosanue
Ne KommuecTBo
/i pa3lesioB U TEM 4ACOR [IporpammHoOe conepxanue OcCHOBHBIE BU/JIBI JAEATETLHOCTH 00YyUYaIOIIUXCS

y4e0HOro mpeMeTa

Pa3znen 1. Mexannueckue siBJI€eHHUSA

1.1

MexaHudeckoe
JIBIOKEHHUE U CIIOCOOBI
€ro OIMCaHUs

30

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

Ha IUIOCKOCTH. PaBHOMEpHOE
MPSAMOJIMHENHOE JBUKEHHE.
HepaBHoMepHOE PAMOIMHENHOE
nexenue. Cpenuss

Y MTHOBEHHAasi CKOPOCTh TeJa
IIPU HEPAaBHOMEPHOM JIBUKCHUHU.
Yckopenune. PaBHOyCKOpeHHOE
NPSAMOJIMHENHOE JBUKECHHE.

VY ckopeHnne cBOOOTHOTO MaJICHHUS.

AHanu3 1 00CyXJIeHUE Pa3TUYHbIX IPUMEPOB
MEXaHUYECKOTO JIBHIKECHHSI.

OOcyx1eHue rpaHul] IPUMEHUMOCTH MOJENN
«MaTeprabHAs TOYKAY.

Onucanue peajabHbIX CIy4aeB MEXaHUYECKOTO
JIBUKCHUSI PA3JIMUHBIMU CIIOCO0aMU
(ypaBHEeHUE, TabnuIla, rpaduk).

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

HaOmronenne MexaHMuecKoro ABMKEHUS Tea
OTHOCHUTENBHO Pa3HbIX TEJ OTCYETA.
CpaBHEHUE NyTE€W U TPACKTOPUIA IBHIKEHHUS
OJTHOTO ¥ TOT'O K€ T€JIa OTHOCUTENBHO Pa3HbIX
TEJ OTCYETA.

Amnanu3 tekcra ['anmunes 00 OTHOCUTENIBHOCTH
JIBVKEHUS; BBIIIOJIHEHHUE 3a1aHUM 110 TEKCTY
(CMBICJIOBOE UTEHUE).

OnpeneneHne CpeHer CKOPOCTH CKOIbKECHUS
Opycka WM JIBUKEHHUS IIapUKa 10 HAKJIOHHON
IIJIOCKOCTH.
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Onbite! Nanunes. AHanu3 ¥ 00CyXJeHre CrocoOoB
['padmueckas nHTEpIpETALIUSL IpUOIMKEHHOTO ONPEEsIEHNs MTHOBEHHOM
YCKOPEHHSI, CKOPOCTH, CKOPOCTH.

IIPOMJIEHHOrO MyTH OmnpeneneHre CKOPOCTH PABHOMEPHOTO

U TIepEMEILICHUS JBUKEHUS (1IapuKa B )KUAKOCTH, MOJENIN
JUTSI IPSMOJIMHEHOTO IBUXKEHHSI. | DJIEKTPUYECKOrO0 aBTOMOOWIIS U T. 11.).
JIBukeHue Tena, OpoleHHOrO OmnpeneneHue myTH, NPOWIEHHOIO 3a JaHHBIN
HOJ] YIJIOM K TOPU30HTY. IPOMEXYTOK BPEMEHH, U CKOPOCTH Tela
JIBrKeHrE 1O OKPYKHOCTH. 1o rpauKy 3aBUCUMOCTH ITYTH PaBHOMEPHOTO
JIunelriHass CKOpPOCTH, yIriIoBast JIBUKEHUS OT BPEMEHU.

CKOPOCTb, IEPUOJ U YACTOTA OOcyxaeHne BO3MOKHBIX PUHIIMIIOB
oOpallleHus PYU PAaBHOMEPHOM JENCTBUS MPUOOPOB, U3MEPSIIOLIUX CKOPOCTh
JBHKEHUU IO OKPY>KHOCTH. (ciIOMETpOB).

CKOpOCTh U YCKOPEHHE Brruncnenue myTi ¥ CKOpOCTH

IIPY IB>KEHHUH 110 OKPY>KHOCTH IIPY PAaBHOYCKOPEHHOM IMPSMOJIMHEUHOM

JBWKCHUU Tea.
Omnpenenenure TPOMICHHOTO MYTH U YCKOPEHUS
JBIDKEHUS Teja 1o rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO
NPSIMOJIMHEMHOTO ABUKEHUS TEJNa OT BPEMEHHU.
Omnpenenenre yCKOpEeHUs Tena

MIPU PABHOYCKOPEHHOM JBUKECHUU

10 HAKJIOHHOM TIJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH MTYTH OT BPEMEHU
IIPU PABHOYCKOPEHHOM JBUKEHHUU

0e3 Ha4aJIbHOM CKOPOCTH.

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

M3amepeHnue meprojia ¥ 9acTOThI 00 paIIeHUs
TeJa IO OKPYKHOCTH.

Pemenuve 3aa4 Ha ornpeesicHue
KHHEMATHYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JIBIKCHUSI PA3TUIHBIX BUOB.
PacmoznaBanvie u mpuOIMKEHHOE OTMMCAHUE
Pa3IMYHBIX BUJIOB MEXaHUUECKOTO JBUKCHUS
B IIPUPO/IC U TEXHUKE (Ha IpuMepax cBOOOIHO
NaJAOIINX TEJ, IBUKESHUS )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.
Cuna 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
JPYTUX TEJI, MPETSITCTBYIOMUX TBUKCHHUIO.
Amnanu3 Tekcta ["anuies ¢ onucanuem
MBICJICHHOT'O YKCIICPUMEHTA,
00OCHOBBIBAIOIIECTO 3aKOH MHEPIIMH;
BBITTOJTHCHHE 33J]aHUM TI0 TEKCTY
(CMBICIIOBOE UTEHUE).

OOcyxJIeHue BO3MOXXHOCTH BBITIOJTHCHHS
3aKOHA MHEPIIUH B PA3JIMIHBIX CHCTEMax
oTcYera.

HabmoneHne u 00CcyxIeHne MEXaHUIECKIX
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MO/ ICCTBUEM HECKOJIBKUX CHJI.
3akoH bepHynamn u nogbemMHas
cuia kpbuia. CoBpeMEHHbIE
JIeTaTeIbHbIE alapaThl, Cyaa

Ha MOJABOJHBIX KPbUIbSX,
AHTUKPBLJIO 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. AOCOIOTHO TBEPI0E TEJO.

PaBHOBecHe TBEPAOro TCiia

C SaKpCHJIGHHOﬁ OCBhIO BpallCHU.

MowmenTt cuibl. LlenTp TsKRECTH

SIBJICHUM, TIPOMCXOISAIINX B CHCTEME OTCUETA
«Tenexka» ipu ee paBHOMEPHOM

U YCKOPEHHOM JIBM)KEHUH OTHOCUTEIILHO
KaOuHeTa (QU3HUKU.

JlencTBUs C BEKTOpAMU CUJIL: BBITIOJIHEHUE
3aJIaHUH T10 CIIOKCHHIO U BEIYMTAHHIO
BEKTOPOB.

Ha6ronenue u/uiam mpoBeiIeHUE OIBITOB,
JTEMOHCTPUPYIOIINX 3aBUCUMOCTh YCKOPEHUS
Tea OT MPUJIOKEHHON K HEMY CHJIBI U MACCHI
Tena.

Pemenrie KOMMYECTBEHHBIX 1 KAYECTBEHHBIX
3aJlay C UCMOJIb30BAHUEM HU3YUEHHOIO
Marepuana.

AHanu3 1 00bSICHEHHE SIBJICHUIM

C UCMOJIb30BaHKEM BTOPOTro 3akoHa HeroToHa.
Ornpenenenne )KECTKOCTH NPYKUHBI.

AHaM3 CUTYyaIui, B KOTOPBIX HAOJFOTAFOTCS
yrpyrue aedopMannu, 1 uX o0bICHEHUE

C UCIOJIb30BaHHEM 3akoHa [ yka.
HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS
CKOJIBKECHHSI OT CHJIBl HOPMAJLHOTO JaBJICHHUS.
OOcyxaeHne pe3yabTaTOB UCCIICIOBAHU.
Omnpenenennie Ko3hPuimenTa TpeHus
CKOJIb)KCHHSI.

W3mepenue cuibl TpEHUS TTOKOSI.

AHanmm3 MPaKTUYECKUX CUTYallUi U PEIICHHE
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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.
OOBbsicHEHNE HE3aBUCUMOCTH YCKOPEHUS
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 IEHCTBUEM CHJIBI TATOTEHUS

(c ucroIp30BaHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB MH(OPMAIIUN).

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

HabGnronenue u 00CyK1eHuE OIbITOB

110 U3MEHEHUIO BEca Teja 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
uMItyJibca. IMImysibC CHIIBI.
Yupyroe u Heynpyroe
B3aMMOJICHCTBUE. 3aKOHBI
VU3MEHEHHUS U COXPaHEHUs
uMIysbca. PeakTuBHOE
JBU)KCHUE.

Mexanunudeckasi padboTa

¥ MOIIHOCTh. PaboTa cun
TSJKECTH, YIPYTOCTH, TPEHUSL.
CBs13b SHEPIrUH U padOTHI.
[ToreHimanpHas sHEprus Tena,
MOAHATOTO HAJl TIOBEPXHOCTHIO
3emun. [loTeHIManbHas S3HEPrus
CKaToU npyxkuHbl. Kunetnyeckas
sHeprus. Teopema

O KHHETUYECKON IHEPTUH.
3aKOH U3MEHEHUS U COXPAHEHHUS
MEXaHUYECKOUN YHEPTUH

HaGmronenue u 00Cyx €HUE OIbITOB,
JEMOHCTPUPYIOIINX MEPEIavy UMITYJIbCa

IIPU B3aUMOJICIICTBUHU TEJl, 3aKOH COXPAHECHHUS
UMITYJIbCA TIPU a0COTIOTHO YIPYTrOM

Y HEYIPYroM B3aUMOJECHCTBUU TEN.

AHanu3 CUTyaluid B OKPYXaroIIeH KU3HU

C UCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

PacnioznaBanue sBJIICHHS] PEAKTUBHOT O
JBUKCHUS B IPUPOJIE U TEXHUKE.

[IpruMeHeHne 3aKk0Ha COXPaHEHUST UMITYJIbCa
JUISL pacueTa pe3yJbTaToB B3aUMOACUCTBUSA TEIl
(Ha mpuMepax HEYIPYToro B3auMoOIeUCTBUS,
YIIPYroro UEeHTPaJIbHOIO B3aUMOJICUCTBUS IBYX
OJIMHAKOBBIX TEJI, OJHO U3 KOTOPBIX
HETIOJIBUKHO).

Onpenenenune padOTbl CUIIbI TPEHUS

P PABHOMEPHOM JBUKEHUU TENA

10 TOPU30HTAJILHON ITOBEPXHOCTH.
Omnpenenenue padOThl CUIIbI YIIPYTOCTH

IIPU IOABEME TPY3a C UCIIOJIB30BAaHUEM
HETOABMKHOTO U MOJBUXKHOTO OJIOKOB.
Onpenenenre 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
MEXaHUYECKON IHEPruHu I pacueTa
MMOTEHUIMAILHON U KHHETUYECKON DHEPTUHI
Tena.

Pemenue 3amay ¢ UCIOJIB30BAaHUEM 3aKOHA
COXPAHEHUSI MEXaHUYECKOW YHEPTUU

Htoro no pazneny

63

Pa3zgena 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 kosjeOaHuil rpy3a Ha HUTH

U Ha npykuHe. OnpeneneHne 4acToThl
KoJicOaHUM MaTeMaTUYeCKOro ¥ MPYKUHHOTO
MAasiTHUKOB.

Habmronenne u o0bICHEHUE SIBIICHUS
pe30oHaHca.

HccnegoBanue 3aBUCUMOCTH TIEpUOIA
KOJIeOaHUM MOABEIIEHHOIO K HUTHU I'py3a

OT JJIMHBI 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

MexaHnyecKkue BOJIHBI.
IIpoonpHBIE U ITONIEPEYHBIE
BOJIHBI. CBOMCTBAa MEXaHUYECKUX
BOJIH: UHTEphEpEHITUS

u nudpakuud. JyimHa BOJIHBI

Y CKOPOCTb €€ PaCIPOCTPAHEHHUSI.
MexaHndecKkue BOJIHBI B TBEPAOM
TeJe, CEHCMUYECKUE BOJHBI.
3ByK. PacnpocTpanenune

Y OTPAKEHHE 3BYKa. | pOMKOCTH
3ByKa M BBICOTA TOHA. Pe30HaHC
B akyctuke. MnppazByk

U yIbTpa3ByK. Mcrons3oBanue

OOHapyXeHHE W aHAJTU3 BOJTHOBBIX SIBICHUN
B OKPYXAIOIeM MHpE.

Ha6mronenne pacnpocTpaHeHus TPOOILHBIX
Y TIONEPEYHBIX BOJIH (Ha MOJIEIIN)

1 0OOHapy>KE€HHE aHATOTUYHBIX BUJOB 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 PacnpOCTPAHEHHEM U OTPAKEHHEM 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 UCTOJIb30BAHUEM
MY3bIKQJIbHBIX UHCTPYMEHTOB).
Hab6monenue u o0bsiCHEHUE SIBJICHUS
aKyCTUUYECKOT0 PE30HaHCA.

AHaJl3 OPUTUHAIILHOT'O TEKCTA,
MOCBSILIEHHOTO UCTOJIb30BaHHIO 3BYKa

(wnn yapTpa3ByKa) B TEXHUKE (3XOJOKAIHUS,
yJIBTPa3BYK B MEIUIIMHE U JP.); BHITIOJHECHUE
3aJlaHUi 10 TEKCTY (CMBICIIOBOE UTEHHE)

Hroro no pazneny

18

3JICKTpOMaI‘HHTHOe IM0JI¢ H JICKTPOMAr HUTHBIC BOJIHbI

3.1 | DnexTpoMarHuTHOE
nose

Y 3JICKTPOMAarHUTHBIC
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).

AHaJIU3 pEHTT€HOBCKUX CHUMKOB

65



denepanpHas padouas nporpamma | dusuka. 7-9 kmaccel (YriryOJICHHBIH yPOBEHB)

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,
JEMOHCTPUPYIOINUX UHTEPHEPEHITUIO

U AU PAKIUIO CBETA.

PacrioznaBanue n ananu3 pa3anyHbIX
NPUMEHEHUH AJIEKTPOMArHUTHBIX BOJIH

B TEXHHKE.

Pemrenne 3amay ¢ ucnoab3oBaHueM (popmyi
JUISL CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH,
JUTMHBI BOJIHBI M YaCTOTHI CBETA

Hroro no pazneny

CBeToOBbBIC ABJICHUS

4.1

3aKOHBI
pacpoCcTpaHeHUs
CBETA

JlyueBas mozenn cBera

Y TEOMETPUYECKast ONTHKA.
HcTounuku cBera.
[IpsmonuuenHoe
pacnpoCcTpaHEHUE CBETA.
3armenust Connia v JIyHbI.
Otpaxenue ceera. [lnockoe

3CPKaJIo. 3aKoH OTpaXXCHU CBCTA.

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

HaGmroenrie onbITOB, JEMOHCTPUPYIOIIHUX
SIBJICHUE TIPSIMOJIMHEMHOTO PacipOCTpaHEHUS
cBeTa (BOZHUKHOBEHUE TEHU U MOJYTE€HU), U UX
MHTEpIpPETalus ¢ UCIOIb30BAHUEM MTOHATHUS
CBETOBOIO JIy4a.

OOBsICHEHHE Y MOJIETUPOBAHUE COJTHEYHOTO
Y JIYHHOT'O 3aTMEHH.

HccnenoBanre 3aBUCUMOCTH YIJIa OTPAKEHUS
CBETOBOIO JIy4a OT yrja MaJeHHUs.

N3yueHue cBONWCTB N300paKE€HUs B TJIOCKOM
3epKale.
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npenomMiieHus ceera. [lonnoe
OTpa’KEHHE CBETA.
Hcrnonp30BaHue MoaHOro
OTPa)KEHMSI B ONITHYECKUX
CBETOBO/IaX, ONTOBOJIOKOHHAs
CBSI3b

Habnooenue u obvscuenue onvimos

10 NOJIYYEHUIO U300PANCEHULL 8 BOCHYMOM

U BLINYKIIOM 3ePKAIAX.

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».

Pacnio3naBaHue SIBIICHUM OTpaKeHUS

Y TIPEJIOMJICHUSI CBETA B TIOBCETHEBHOM JKU3HHU.
Ananu3 u 0ObsICHEHHUE SIBJICHUS ONTHYECKOTO
MHpaxa.

Pemenne 3a1a4 ¢ UCIIOIB30BAHUEM 3aKOHOB
OTPaXCHUS U TIPSIIOMIICHUS 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 M JaIbHO30PKOCTh

[Tonyyenre n300pa>keHHl C TOMOIIBIO
coOuparoIIeil U paccenBaroIIeH JTHH3.
Omnpenenenne GOKYCHOrO pacCTOSTHUS

Y ONTUYECKOW CUJIbI COOMpAIOIEH JTMH3bI.
Pemienue 3a1a4y Ha MOCTpOCHUE U300PAKEHUI
B COOMPparoIIel U paccernBaroen JIMH3aX.
Pewrenne 3ana4y Ha npuMeHeHre (HOPMYJIIbI
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 Paznosxenue Oenoro ceera HabOnronenue n 00bICHEHHE OIBITOB
CBETa B CTIEKTP B criekTp. OnbiTel HetoTOHA. 10 Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
CnoxeHue CreKTpaJIbHbIX HaGmronenue u oObsiCHEHHE ONBITOB
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
KBaHTOBbIE fIBJIEHHS
5.1 | Ucnyckanue 4 Omnswitel Pezepdopna O6cyxaenue 1enu onsIToB Pesepdopaa

H IIOIJIOMICHUEC CBCTA
aTOMOM

Y IUJIaHEeTapHas MOJEIIb aToOMaA.
Mognens aroma bopa.

Hcnyckanue v norjioieHue cBeTa
atromoM. KBanThbl. JInHeuaThie
CIIEKTPBI

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

B 3aBHCHUMOCTH OT IPEIII0JIaraeéMoro CTpOCHHUs
aToMOB, (pOpMYIMpPOBaHHUE BHIBO/IOB

U3 PE3YJIBTATOB OIBITOB.

OOcyxaeHne NpOTUBOPEUNH TIIIaHETAPHOM
MOZIEJIM aTOMA U OCHOBAHMU I TUIIOTE3bI
bopa o cTaimoHapHbIX OpOUTaX 3JIEKTPOHOB.
N3yueHue ciekTpoB U3IIYyYEHHUs

Y TIOTJIOIICHUS.
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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

OO0cyx1eHre BOBMOXHBIX THUIIOTE3 O MOJIETISIX
CTPOEHHUS Aapa.

OmnpeneneHue cocrasa siiep 10 3aJaHHBIM
MAaCCOBBIM U 3apsiA0BBIM YUCIaM

Y TI0 MOJIOKEHUIO B EPUOIUYECKON CUCTEME
DJIEMEHTOB.

[Ipumepsl aHanM3a U3MEHEHUS COCTaBa AIpa
Y €r0 TOJIOKEHUS B IEPUOANYECKON CUCTEME
IIPU PAAOAKTUBHOCTH.

HccnenoBanne TPEKOB: U3BMEPEHUE DHEPTUH
YaCTHULbI 1T0 TOPMO3HOMY ITyTH

(mo pororpadusim).

Ha6mronenne TpekoB B kamepe BusbcoHa.
N3ydenune paboThl CUETUNKA MOHU3UPYIOIIHAX
W3Jy4EHUM.

Perucrpanus usinyyeHus: npupoaHbIX
MHHEPAIIOB U TPOYKTOB.

N3mepenue paaroakTUBHOTO GoHa.
OOHapyXeHHe U U3MEPEHHE PaAUal[MOHHOTO
¢dboHa ¢ TOMOIIBIO JO3UMETPA, OIICHKA €O
WHTEHCHUBHOCTH.
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Anann3 OMOJIOTHYECKUX U3MEHEHHI,
MIPOUCXOISIIIUX MO AEHCTBUEM
PaIrOaKTUBHBIX U3ITYYEHU.

[TprMepbl UCTTOIB30BAHUS PAIMOAKTUBHBIX
W3JyYEHUN B MEITULIUHE

5.3 | AnepHble peakuu 7 SAnepHbie peakiiuu. 3aKOHbI [IprMepsl HCTIONIB30BaHUS 3AKOHOB
COXPAaHEHHMS 3apsiI0BOrO COXpaHEHMSI MAaCCOBBIX U 3aPSJOBBIX YHCEl
Y MaccoBOI'0 YHCEI. DHEPrus JUISL OIIPENIETIEHUS PE3YNIbTATOB SAEPHBIX
CBSI3U aTOMHBIX sziep. CBA3b peaxiuii; aHaJiu3 BO3MOKHOCTH
Macchl ¥ HEepruu. Peakunu WM HEBO3MOKHOCTH SIZIEPHON PEaKIIUU.
CUHTE3a U JCIICHUS sIIep. OOcyxaeHue NepCreKTUB UCIOJIb30BaHUS
Hctounnku 3Heprun ComnHna YIIPABJIIEMOIO TEPMOSIAEPHOTO CUHTE3A.
U 3Be3. SlnepHas sHepreTuka. OOcyxaeHne 3KOJIOTHYECKUX MPo0IeM
DKooruyeckue npoodaemMbl Y IPEUMYILIECTB, CBSA3AHHBIX C SI€PHOU
AIEPHOU YHEPTETUKHU DHEPreTUKON

Htoro no pazneny 16

IHoBTOpHUTEILHO-00001IAKOIIMIA MOTYJIb

6.1

Mexannueckue
SBJICHUS
(TOBTOpPHUTEILHO-
0000IIaromui
MOJIYJIb)

6

Cucremaruzanus 1 060011eHNE
IPEAMETHOTO COJCPKAHUS

Y OIBITA IEeATENILHOCTH,
IpUOOPETEHHOT O TIPU U3yYCHUU
MEXaHHUYECKUX SBJICHUN

Ha YrJ1yOJIEeHHOM YpOBHE,
MOJITOTOBKA K OCHOBHOMY
rOCy/IapCTBEHHOMY JK3aMEHY
1o gusuke

Pemenue 3ama4, OTHOCSATIIMXCS K pa3ieny
«MexaHHUYeCKHUE SIBICHUS.

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
AKCIIEPUMEHTAILHON YCTaHOBKH
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6.2 | TernoBble sIBICHUS Cucremarusanus 1 0600111eHNE Pemenue 3aa4, OTHOCALIMXCS K pa3aeny
(TIOBTOPHUTEIILHO- IPEIMETHOTO COJEPIKaHUs «TennoBble SIBICHUSY.
o0oO01aromun Y ONBITA IESTENBHOCTH, Brinonnenue 1abopatopHbIX pabOT U ONBITOB
MOJTYJTb) MPUOOPETEHHOT0 NMPU U3YYEHUH | IO TEIJIOBBIM SIBIICHUSIM (BKJIFOYasi pabOThI
TETUIOBBIX SIBJICHUN Y OTIBITHI U3 TIEPEYHS K Pa3lielny) B YCIOBUAX
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 COJICPIKaHuUs «DNEKTPOMArHUTHBIC SIBJICHUSY.
(TIOBTOPHUTEIILHO- U OIIBITA JESTEIbHOCTH, 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 SKCIIEPUMEHTATIbHON
YCTaHOBKHU
6.4 | CBeroBbl€ sIBICHUS Cucremarusanus 1 0000111eHNE Pemenue 3a1a4, OTHOCALIMXCS K pa3aeny

(IOBTOPUTEIILHO-
0000IIaromui
MOYJIb)

MPEAMETHOTO COICPIKAHUS

Y ONBITA JIESITEIBHOCTH,
NPUOOPETEHHOI O MPU U3YUEHUHU
CBETOBBIM SBJICHU

Ha yrJTyOJICHHOM YPOBHE,
MOATOTOBKA K OCHOBHOMY

«CBeTOBBIE IBICHUSY.

Brimonnenue mabopaTopHbIX padOT U OMBITOB
110 CBETOBBIM SIBJICHUSIM (BKJIIOUasi paOOThI

Y OTBITHI U3 TIEPEUHS K pa3JieNy) B YCIOBUSIX
CaMOCTOSTEILHOIO TJIaHUPOBAHUS MPOBEACHUS
UCCIIeI0BaHMs, BRIOOpPAa U 0OOCHOBAHUSI METO/1A
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rOCy/IapCTBEHHOMY 9K3aMEHY
1o gusuke

HN3MCPCHHUA BCIINYNH, C60pKH
BKCHCPHMCHTaHBHOﬁ YCTaHOBKH

6.5 | IToBTOpeHUE 4 CucremaTuzaius 1 00001eHIE Pabora ¢ TekcTamu pu3NUECKOro CoiepKaHUs
1 000011IeH e MPEIMETHOTO COJIEPKAHUS 10 Kypcy (pU3HUKHU yriayOJIeHHOr0 YPOBHS.
W OIBITA JACATCIBHOCTH, BrImiotHeHre MpoOIEMHBIX 3aJIaHUH MMPAKTHKO-
MPUOOPETEHHOTO MPU U3YYCHUH | OPUEHTHUPOBAHHOTO XapakTepa (3a1aHus
BCETO Kypca QUHUKH 110 €CTECTBEHHO-HAYYHOW TPAMOTHOCTH),
yrIyOJIE€HHOTO YPOBHS, B TOM YHCJIE 3aJJaHUH C MEKIPEIMETHBIM
MOJITOTOBKA K OCHOBHOMY COJICpKAHUEM.
rOCyJapCTBEHHOMY JK3aMCHY PaGora Hax rpymmoBEIMU
o gusnke WM WHAUBUAYATBHBIMH IPOCKTAMH,
CBSI3aHHBIMHU C COJIEpKaHUEM Kypca (PU3UKU
yrayOJI€HHOTO YPOBHS
Hroro no pazneny 17
OBUIEE KOJIMYECTBO 136
YACOB I1O ITPO'PAMME
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