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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yrIyOJI€HHOM YPOBHE OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMbl, PEICTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Duszmkay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TiyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHUM, U HA (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydaromuxcsd. B mnporpamme mno (u3uke  y4UTHIBAKOTCA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPeIMETHBIM pe3yJibTaTaM OOy4YeHHUs, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojgaMm oOyueHus (1o Kjaccam), IpeuiaraeT IpUMEpPHYIO MOCJIE0BATEIbHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOTO COACPKAaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € UEIbI0 OKa3aHUS METOAUYECKOU
MOMOUIM YUYUTENIO B CO3/1aHNU paboueil MporpaMMBl [0 y4€OHOMY MTPEAMETY.

dusuka sBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEHN, OUoIoTuen, actTpoHoMueH U puznueckoit reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MUpa, NPEIOCTaBiIseT HauboJiee sICHbIE
oOpasibl MPUMEHEHHsI HAYYHOTO0 METOJa MO3HAHUS, TO €CTh CIOoc0o0a MOTyYeHHS
JIOCTOBEPHBIX 3HAHUM O MUPE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUecKOoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHON TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3ydyenue ¢u3ukn Ha YrIyOJIEHHOM YpOBHE MpeIojiaraeT YBEPEHHOE
BJIAJICHUE CIIeIyIOLUMU KOMITETEHTHOCTSIMH, XapaKkTepU3yrIUMU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OLIEHUBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOT'O UCCIICIOBAHNUS;

WMHTEPHPETUPOBATh JaHHBIE M MCIOJb30BATh HAYYHBIE JOKA3aTEIbCTBA IS
MOJIy4E€HUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA Ha YpOBHE OCHOBHOro 00I1Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B
oOpa3oBatenpHBIX opraHuzauusx Poccuiickoit @Denepanuu, pearu3yrOIMUX



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enmn n3ydenust pu3uky Ha yriryOIEHHOM ypOBHE:

pa3BUTHE MHTEpPECa W CTPEMJICHHSI OOYYAIOIIUXCS K HAYyYHOMY H3YYCHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
HCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;

dbopMUpOBaHNE HAYYHOTO MHPOBO33PCHHs KaK pe3yibTaTa U3YYCHHUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKY;

dbopMupoBaHHEe YMEHHUW TPUMEHATH (U3HUECKUE 3HAHWS U HAYYHbBIC
JI0Ka3aTeNbCTBA U OOBSICHEHUS OKPY KAIOIINX SBJICHMUIA;

(dopMUpOBaHUE NPEACTaBICHUNH O POAM (U3MKK [ Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JCSITEIbHOCTH, CBS3aHHOM C (U3MKOM, TMOArOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(¢opMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY W3y4yeHUIO (U3UKU Ha
yrayOon€HHOM YPOBHE B paMKaX COOTBETCTBYIOIIMX Mpoduiieit 00ydeHus Ha ypOBHE
CpeaHero oo1ero oopa3oBaHusl.

JlocTmxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIICUMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHHMM BELIECTBA, MEXAHUYECKUX,
TEIUTOBBIX, DJIEKTPOMAarHUTHBIX U KBAaHTOBBIX SBJICHUSX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUYECKUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOOB PEIICHUs PaCUETHBIX M KAUECTBEHHBIX 3a/1a4, TPEOYIOIINX
CO3/IaHUsI W UCHOJB30BaHUS (U3MUYECKUX MOJENel, BKIOYas TBOPYECKUE H
PAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIBCKUX YMEHHM: HAONIONaTh SBICHUS W H3MEPSThH
dbuznyecKre BEIMYUHBI, BBIIBUTATh TUTIOTE3BI M MPEAaraTth dKCIEpPUMEHTAIbHbIC
CHoCcOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH OMBITHI, SKCIIEPUMEHTAIbHbIE
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJYyUYEHHbBIE JAHHBIE U JIEJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUECKOro COAep KaHMUs,
BKJItOUYasi HHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUAX (DU3UKHU, MHTEPIpPETAIUs U
KPUTHUECKOE OLIEHWBaHNE NH(POPMAIUH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATBHON NeATEIbHOCTH, CBI3AHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3nYECKON HAyKH.



Ha uzyuenue ¢usuku (yriyOnéHHbIA ypOBEHb) HA YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBanus orBoautcs 340 gacoB: B 7 kinacce — 102 gaca (3 gaca B Henemno), B 8
kimacce — 102 ygaca (3 yaca B Hezento), B 9 kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

®duzrka — Hayka O mpupoje. SBineHus npupoiabl (3JIEMEHTHI COJEPKAHMUS,
BKJIIOYAIONINE MEXKIpPEAMETHbIE CBsi3u). DU3MUecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
Wsmepenne Qusnvecknx BeauuuH. OTanoHbl. Dusmdeckue mnpudopsl. llena
nenenus. [lorpemnocts n3mepenuil. [lpaBuna Oe3onacHoro Tpyna npu padbore ¢
1a0opaTopHbIM O0OpynoBaHMEM. MexayHapoaHas cuctema enuHull. IlepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢u3nka u 1pyrue ecTeCTBEeHHbIE HAYKH M3y4aroT npupoy. EcrecTBeHHO-
HAayYHbIA METOJl TO3HAHWS: HAONIOJCHHE, ITOCTAaHOBKAa HAYYHOI'O BOMPOCA,
BBIIBJKEHUE THUIIOTE3, SKCIEPUMEHT 110 TPOBEPKE TUIOTE3, OOBICHEHUE
HaOmogaemoro siBiaeHus. Onucanue Gu3NIeCcKUX SBJICHUN C MTOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

Mexannueckue, TENIOBBIE, JEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
SBJICHUSL.

®duznueckre TpUOOPHl U TPOIEAypa MPSMBIX HU3MEPEHUN aHAJIOTOBBIM H
U (HPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTOsIHUMN.

N3mepenue mnomany u o0beéMa. MeTo1 maneTku.

N3mepeHne BpeMeHN.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Teld. MeTox psaoB.

IIpoBeneHne wHccienoOBaHUS IO IMPOBEPKE TUIOTE3bl: JAIBHOCTH IOJIETA
[IapuKa, MyneHHOTO TOPU30HTAIBHO, TEM OOJIBITIE, UeM OOJIbIIE BBHICOTA MTyCKa.

Paznen 2. IlepBoHayasibHbIEe CBECHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BeniecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U mMacchl. OIBITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBrkenne yactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
temriepatypoii. bpoynoBckoe nBwxkenue. [uddys3us. BzaumoneiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTENM M TBEPIBIX
(kpuctamnmyeckux) Tedl. B3auMocCBs3b MEXKy CBOWCTBAMH BEUIECTB B Pa3HBIX



arperaTHeIX COCTOSHUSIX M UX aTOMHO-MOJIEKYJSpHBIM cTpoeHueM. OcobeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Habmtonenue sBneHuit, 00BACHAIOMUXCS TPUTSHKEHUEM WIIH OTTAIKMBAaHHEM
YaCTHIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTOIb30BaHueM (pororpaduii).

OmnbITHI 110 HAOIIOACHUIO TEIJIOBOIO PACHIMPEHNUS I'a30B.

OnpITH IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBukeHue U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe nswxenue. Ilyre u  nepememenue. PaBHOMepHOoe u
HepaBHOMepHOe JBrkeHHe. CBOOOJHOE MaJieHuEe Kak MpUMEpP HEPaBHOMEPHOTO
nerkeHus Ten. Ckopoctb. CpenHsss CKOpOCTh NPH HEPABHOMEPHOM JBUKCHHM.
Pacuér myTu U BpeMeHU ABUKCHUS.

['padvixky 3aBUCMMOCTEN BEIMYMH, ONMCHIBAIONIMX JBHKeHUe. OOmme
HNOHATHA 00 OTHOCUTEJIBHOCTH JBHXKEeHUs. CIOXKEHHE CKOpOocTel I Ted,
JBIOKYIIUXCS MMApaIebHO.

SBnenne unHepuuM. 3aKOH HMHEpUMHM. B3auMoaencTBHE TeNl KaKk NPUYMHA
W3MEHEHHSI CKOPOCTH IBWKEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Tejla B
NOCTYyINaTeapHOM JBHKeHuU. IlmoTHocTh BemiecTBa. CBsA3b IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYyJl B eauHule o0béMa BemectBa. (CMecH U CILJIaBBL
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mMepeHune cuibl ¢ MOMOIIBID AUHAMOMETpA. SIBIEHUE TIATOTEHHUS U CHJIA
TsokecTy. Cuila TsKeCcTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIBXKEHHS W TPEHHUE IOKOs, BSI3KOE TpeHue. TpeHue B NpUPOAE U
TEXHUKE.

Hemoncmpauuu.

Habmoienne MexaHu4eckoro JBUKEHHs Tea.

M3mepeHne CKOpOCTH NMPSAMOJIMHENHOTO JBUKEHMS.

HaOGmroienue siBfieHust HHEPIUH.

HabGnronenue n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEll.

CpaBHEHHE Macc 110 B3aUMOJIEHCTBUIO TEJL.

CrnoxeHue CuJjl, HalpaBJIEHHbBIX 110 OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimaol.



OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKCHHS (1edhopMarivm)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

OMnBIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHHS CKOJIBKEHUS OT CUJIBI
JIABJICHHS M XapaKTepa CONPHUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra3oB.

Jasnenue. Cuna naBnenus. CnocoObl yMEHbBIIEHUS U YBEJIMYEHUS TABJICHUS.
JlaBnenue raza. 3aBUCUMOCTbD JaBJICHUs raza oT o0bEéMa 1 Temnepatypsl. [lepenaua
JABIICHUS TBEPABIMH TEJIaMH, JKHAKOCTAMH UM Tra3zaMu. 3akoH [lackans.
[THeBMaTHUECKME MAILIMHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  D[JIYOMHBI  MOTPY>KEHHS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoiCTBO BOAOIIPOBOAA.

Atmocdepa 3emin u atrmocdepHoe naBieHue. [IpuduHBI CyIIeCTBOBAaHUS
Bo3aAymHOM o0onouku 3emud. OmnbiT Toppuuenu. M3mepeHue atmocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BUE BOZHUKHOBEHUS BBITATKHUBAIOIICH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaromuecst COCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHON B KHUIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAOIIEN CUJIbI BECY BBITECHEHHOU KUJIKOCTH.

VYcnoBue miaBaHus TEJ: IUIaBaHUE WA MOTPYKEHUE TeNl B 3aBUCHUMOCTH OT
COOTHOIIIEHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCTH Tea.

OrnpeneneHue BhITAIKUBAIONIEH CUIIbI, IEUCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH Ha TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbIThI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B KUJKOCTh YaCTH
T€JIa U OT INIOTHOCTU KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OINPEEICHUE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

Mexanudeckast paboTa JJIsl CHJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MOoIHOCTS.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [IpaBuno
MOMeHTOB. [IpuMeHeHHe TMpaBwia paBHOBECHUS phluara K OJOKY. «3050TOe
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBbIX OpraHu3Max.

Mexanuueckas dsHeprusi. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPrusl.
[IpeBpalieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peruara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETIOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUJIBI YIPYTOCTU MPHU MOIBEME TPY30B MPU MOMOIIH
MMOABYKHOTO OJIOKA.

N3ydeHune 3aKk0Ha COXPaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znen 6. TensioBble siBJeHHUS.

OCHOBHBIEC TIOJOXXEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKOU TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHHA. TEeXHOJOrnyM MOJyYeHUs] HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, KUIKOCTEW W TBEPABIX TEI HA OCHOBE IMOJIOKEHUM MOJIEKYJISIPHO-
KHUHETUYECKOW Teopuu. [I0OBEpXHOCTHOE HATSHKEHUE, CMAYMBaHUE, KAWUISPHbBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBs3b TeMIEpaTypbl CO CPEAHEH KUHETHYECKOM JHEPrUeu
TEIUIOBOTO JIBM>KEHUS YacTull. TeMnepaTypHbIE IIKAJIbI.

Buytpennsis sHeprus. CnocoObl HW3MEHEHHMS BHYTPEHHEH SHEPTHUu:
TEeIIonepeaavya u CoBeplieHre padboTel. Buasl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIUs, W3IyyeHue. Buael Termonepegaun B OPUPOJE UM TEXHUKE.
HeoOpaTuMOCTh TEMIOBBIX MPOLIECCOB.

KonunuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TernaooOMeH U
TEIJI0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHEeHHE TEIIIOBOTO OajlaHca.

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHncauus. Mcnapenue. Kunenue. Y nenpHas
TEIU10Ta napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbI KUIIEHUS OT aTMOC(hepHOTo
naBieHUA. HachlleHHBIN 1 HEHACBIIIECHHBIN TTap. BiaxxHOCTh BO3AyXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpunuunel pabotel TernoBbix ABurateneit. KIIJ[ TemmoBoro asurates.
TeruioBple ABUTATEIM M 3alATA OKPYXKAIOWIEHW cpenpl. TemnoBble IOTEpU B
TEIJIOCETSIX.

3aKOH COXpAaHEHUSl U MPEBPAIICHUS SHEPIMU B MEXAHUYECKUX U TEIJIOBBIX
IIPOIIECCaX.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

Hab6mronenue nuddysun.

HaGniogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHUS M
KaMWJUISIPHBIX SIBIICHUM.

HabGnrogenue TemioBoro paciupeHus Teml.

W3meHeHue maBiieHHMs] ra3a NMPU W3MEHEHHH 00bEMa W HArpeBaHWUU WIIH
OXJIAXKICHUU.

[IpaBuna naMepeHus: TeMiepaTyphl.

Bubl Tenonepenaymu.

OxJnax/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEITHUMH CUJIAMH.

CpaBHEHHE TEIIIOEMKOCTEN pa3INYHbIX BELLECTB.

HaOmronenune kuneuus.



HabGnrogeHnue nocTossHCTBa TEMITEPATYPhI IPH TIIABICHUH.

Moenu TenIOBbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OMnBITHI IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenne TeMiiepaTypbl IPY NOMOLIM KUJKOCTHOTO TEPMOMETPA U JaTYHKA
TEMIIEpaTyphl.

OnpiThl MO HAOMIOIEHUIO TEIJIOBOTO pPACIIMPEHUs Ta30B, KUJKOCTEH WU
TBEPJIBIX TEIL.

Omnpenenenre AaBlIeHUs BO3yXa B OaJUIOHE LIITPULIA.

HccnenoBanve 3aBUCHUMOCTH JABJEHUS BO3AyXa OT €ro oo0béma W
TEMIIepaTyphl.

[TpoBepka runoresbl JMHEWHON 3aBUCHMOCTH JUTMHBI CTOJIOMKA KHUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

HaGnrogenue u3MEHEHUS BHYTPEHHEH SHEpPrud Tela B  pe3yibTaTe
TEIJIONepeaul U padOThl BHEITHUX CHJL.

HccnenoBanue siBJIEHUS TEIUIOOOMEHA ITPU CMEILIMBAHUH XOJIOITHOM U TOpsUei
BOJBI.

Omnpenenenre KOJIMYeCTBa TEIUIOTHI, MOJIYYEHHOIO BOJIOM MPH TEIJI00OMEHE C
HArpeTbIM METaNINYECKUM LIUJIMHIPOM.

OnpeneneHre MOIHOCTU TEIUIOBBIX MOTEPh (3akoH HetoToHa-Puxmana).

Onpenenenue yIeapHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue nporecca UCHapeHus..

OmnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JbJA.

Pazges 7. JiaekTpuyecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poaa 3ieKTpUUYecKuX 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX Tell. 3akoH Kyrnona.

Onekrpudeckoe mnoJie. Hanpsoxk€HHOCTH siiekTpudeckoro nosis. IlpuHomn
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA JJIEKTPUYECKAN 3apsil.
Crpoenne aroma. IIpOBOIHHKHM, HHMAIEKTPUKH M IOJIYNPOBOJHHUKH. 3aKOH
COXpaHEHUS IEKTPUUYECKOTO 3apsiaa.

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
M cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B METAIIAX, )KUJIKOCTAX U ras3ax.

Onextpuyeckas nenb. Cuina Toka. DNEKTPUYECKOe HanpsHKEHUE. AMIIEpMETP
Y BOJIETMETP B LIEMH MOCTOSIHHOTO TOKa. CONpOTUBIIEHNE POBOAHUKA. Y IEJIBHOE
CONpPOTHUBJIEHUE BemecTBa. 3akoH Oma s yyactka nenu. [locienoBarenbHoe u



napajuiebHOE CoeIlMHEeHHE TPOBOAHUKOB. DJIC B enM NOCTOSHHOIO TOKa. 3aKOH
Oma mist monuoit nenu. [IpaBuma Kupxroda. Pacy€r mpocThIX 3JEKTpHUECKUX
uenen. HennHelHbIe SJIEMEHTHI.

Pabota ¥ MOIIHOCTH DJEKTPUYECKOrOo TOKa. 3akoH JDxoyns-JleHua.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTPUIecKoi sHepruu B ObITy. KopoTkoe
3aMBIKAHHE.

[TocTtostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM M €ro 3HadyeHHWe I KM3HH Ha 3emie. OmnbIT
Opcrena. MarautHoe nojie 3iekTpudeckoro Ttoka. OmnsiT Amnepa. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA IIPOBOJIHUK C TOKOM.
Cuna Amnepa u onpeneseHue €€ HarpaBieHUs. DJICKTPOABUIaTENb TOCTOSHHOTO
TOKa. Mcnosb30BaHWE 3SIIEKTPOJBUTATENEN B TEXHUYECKUMX YCTPOMCTBaX M Ha
TPaHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHH. DKOJOTHYECKHE
po0IEMBbI SHEPTETUKHU. TOIIMBHBIE JIEMEHTHI U 3JIEKTPOMOOUIIH.

Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DNeKTpocTaTHYeCKast HHAYKIHUS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyYMa)KHBIX CYJITAHOB.

[IpOBOIHUKH U AUBJIECKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUM TOK B KUIKOCTH.

["a30BbIii pa3psia.

N3mepeHne CUITbl TOKa aMIIEPMETPOM.

W3mepeHne 2IeKTpUIeCKOTO HANIPSKEHUS BOJIBTMETPOM.

PeocTaTt 1 Marazud COnpoOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3eJIEHUs MOJOCOB MarHUTA.

MoaennpoBaHrue MarHUTHBIX MOJIEW MMOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1osie Toka. DJIEKTPOMAarHur.

JlelicTBME MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.



DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnpIThl 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJl MPU CONPUKOCHOBEHHHM W
WHIYKIUEN.

HccnmenoBanue NEUCTBHS  DJIEKTPUYECKOTO IO HA IPOBOJHUKH H
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE ANEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS. Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnebITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb AJIEKTPUYECKOTO CONMPOTUBICHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUTOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

Omnpenenenue y1eapHOT0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIBLHOM
COEJIMHEHUHU JIBYX PE3HCTOPOB.

[IpoBepka mpaBuia uisi CWIbl TOKA MNpPU MapajuIebHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeInoJIHEHUS 3aK0HAa OMa IS TOJHOM LENN.

N3ydeHue BOJbTaMIIEPHBIX XapaKTEPUCTUK HETMHEHHBIX 3JI€MEHTOB (JIaMIIbl
HAKaJIMBAHWS WIH MTOJYITPOBOIHUKOBOTI'O THOAA).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOIIHOCTHU JIEKTPUUECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

W3ydyeHne MarHuTHOTO TOJIsl TOCTOSHHBIX MarHWTOB MPHU UX OOBEIUHEHUU U
pazzieneHuu.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEIIKY.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJEHCTBUSA KaTYILIKH C
TOKOM M MarHuTa OT CHWJIbI M HalpaBi€HUS TOKA B KATyLIKE M OT HAJIAYUSA
(OTCyTCTBUS) CEpACYHUKA B KaTyIIKE.

N3yyenue neiicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u n3ydyenue padoThl JJIEKTPOABUTATES.

N3mepenne KII/I anextpoaBurareabHON yCTaHOBKH.

OnpITBl O UCCJIENOBAHHUIO SIBJIEHUS DJEKTPOMAarHUTHOW HMHIYKIIHMH:
VCCJIEIOBAHNE U3MEHEHUW 3HAYEHUS U HAIlPaBJIEHUS! MHAYKIIMIOHHOIO TOKA.

9 KIIACC



Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CHocoObl ONMHMCAHMS
MEXaHUYECKOTO JABWKCHUS: TaOJIMYHBIN, rpaduueckuit, aHanuTudeckuii. Cucrema
orcuéta. OTHOCUTEIHLHOCTh MEXaHUUYECKOTO JBUKECHUS.

BekTopHble BEMYMHBI, ONEPAIMU C BEKTOPAMU, MPOCKINHU BEKTOpa. Paanyc-
BEKTOpP MATEpUAIIBHOM TOYKH, NEPEMENICHWE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE IBMkeHNE. HepaBHOMEpHOE NpsIMOJIMHENHOE IBH>KeHUE. CpenHsis
Y MTHOBEHHAsi CKOPOCTh Te€Jla TP HEPABHOMEPHOM JBHKCHUHU.

Yckopenne. PaBHOYCKOPEHHOE MPSIMOIMHEWMHOE NBWKEHHUE. Y CKOPEHHE
cBoOoaHOrO nmagenus. OneITel [ anuies.

['paduueckas mHTEpHIpETallvd YCKOPEHUS, CKOPOCTH, MPOUJIEHHOTO MYTH U
IEpEMELECHHUS IS MIPSIMOJIMHEUHOTO JBUKECHUSL.

JIBr>keHue Tena, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY.

JIBHMkEeHHE 10 OKPYKHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
Y 4acToTa O0palieHus Mpyu paBHOMEPHOM JBHKEHHUU 0 OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOIE€MCTBYIOIIASA CHIIA.

[IepBsiii 3ak0H HbtoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHt tpenus.

JIBrKeHHE T IO OKPYKHOCTH 0T IEUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnmu u nogbéMHas cuia KpbuUla. COBpEMEHHBIEC JIETATEIbHBIC
ammaparbl, CyJa HAa TMOJABOAHBIX KpPBUIbAX, AHTHUKPBUJIO Ha CKOPOCTHBIX
aBTOMOOWIAX. J[BMyKEHHUE TT0e3/1a Ha MarHUTHOM TOTyIITKE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BM>KEHUE TEel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie IiaHer Bokpyr Comuua). Ilepmas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh U meperpys3Ku.

PaBHoBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tena. U3smMenenne umnyinsca. IMnyibe cuibl. YIIpyroe u Heynpyroe
B3aUMOJCUCTBUE. 3aKOHbI U3MEHEHUA M COXPAHEHHUS HUMIyJibca. PeakTuBHOE
JIBUKCHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHusi. CBs3b dHEpruM 1 padoThl. [loTeHIInanpHas YHEPTUs Tea, OIHIATOTO HaJl
ITOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus cxxaTon npyxuHsl. Kunernueckas
sHeprus. TeopemMa O KMHETHYECKOW SHEPruu. 3aKOH HW3MEHEHHMS M COXPAHEHUS
MEXaHUYECKOU YHEPTUH.

Hemoncmpauyuu.



Habnrogenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCHUTEIBHO Pa3HbIX TN
OTCYETA.

CpaBHEeHHE IyTE€d W TPAeKTOPUHA JBMKEHHS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO IBUKEHHUSI.

HabGnronenue nBM>KEHMS TeJla 0 OKPY>KHOCTH.

HabGnronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSAIIMX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (QU3UKU.

HaOmronenue paBHOBecHs TeJl, CBOOOTHOTO MaJcHUs, KOJeOaHUsI MasiTHUKA B
MHEPIUATBHBIX CUCTEMaX KaK MOATBEPKACHUE IPUHIIUIIA OTHOCUTEIbHOCTH.

3aBUCUMOCTb YCKOPEHHS TeJla OT €ro MacChl U IEUCTBYIOIIEH Ha HETO CHJIBI.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrybca Mpy B3aUMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHne UMITyJIbCa IPU a0COIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHE UMITyJIbCa [P YIPYTOM B3aHUMOJEHCTBUU.

HabGnrogeHnne peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe SHEPTUH NTPU CBOOOTHOM MaICHHH.

CoxpaHeHHE 3HEPTUHU TP ABMXKEHUM TeJIa IO AEHCTBUEM NPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

KoHcTpynpoBanue TpakTa [Uisi pasroHa W JAJBHEWIIEro paBHOMEPHOIO
JBUKEHUS IAPUKA WIH TETIEKKU.

Omnpenenenue cpegHel CKOPOCTH CKOJIbKEHUS OpyCKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella TPH PABHOYCKOPEHHOM JIBMDKEHHMH 11O
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBI>KCHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka rumoTesbl: €ciiy MpU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaabHOU
CKOPOCTH ITyTH OTHOCSITCS KaK s/l HEYETHBIX YHCEII, TO BPEMEHA OJUHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCMMOCTH  CHJIBI  TPEHHUSI CKOJIBKEHHMSI OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.



HccnenoBanre 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT
cTerneHu aepopMaIiy Mpy>KUHEI.

OmnpeneneHue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU TEJa IO
TOPU30HTATBHON TOBEPXHOCTH.

Onpenenenue pabOTbl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a C
WCIIOJIb30BaHUEM HEMOIBUKHOTO U TTOJABUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennbie konebanus. Pesonanc.

MaremaTnuecknii U TPYKUHHBIM MasTHUKHU. [IpeBpamieHue sHeprum mnpu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue m otpaxkeHue 3Byka. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u yinbTpasByk. Hcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jemoncmpayuu.

HaOmronenne koneGanuii Tel nod OEHCTBUEM CHWJIBI TSKECTH W CUJIBI
YOPYTOCTH.

Hab6nronenue konedanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

HaGmronenune nuntepdepeHun u 1ugpakiiui BOJIH Ha TTOBEPXHOCTH BO/IBI.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuwie pabomul u onvimaol.

OmnpeneneHue 4acTOThI U NMEepUojia KojaeOaHui MaTeMaTHYECKOT0 MasTHHUKA.

OmnpeneneHre 4acToThl U MEpUoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieOaHU Tpy3a Ha HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIEOAaHUHN MPYKMHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOaHUN TIpy3a, MOABEHICHHOTO K
JIEHTE, OT MAcChl rpy3a.

OMnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJIEOAHUI MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.



Pasznen 10. DiiekTpoMaraiuTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBs3U. Pagmonokanusa. Kocmuueckas cBA3b.

DneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
cBeTa: MHTephEepeHIns U AUPPaKIIHsL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiuys cBeTa.

Jlabopamopuwie pabomol u onvimol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOMIBHOIO
tenedoHa.

[TpoBeneHne onpITOB MO HAOIIOAEHUIO UHTEPDEPEHIIMU U AUPPAKIIMU CBETA.

Paszpnen 11. CBeToBbIC SIBJICHUS.

JlyueBass MojJenb CBE€Ta W TE€OMETpUYecKas oNnTuka. VCTOYHHMKHM CBeTa.
[IpssmonuHeliHOE pacnpocTpaneHne cBeta. 3atmenns ConHna u JIlynel. Otpaxenue
ceera. Ilmockoe 3epkano. 3akoH oTpaxeHus cBeta. [locTpoeHue n3o00paxeHuw,
C()OPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [loaHoe oTpaxkeHue cBerta.
Hcnonb30BaHue MOTHOTO OTPAKEHUS] B ONTUYECKUX CBETOBOAX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xonx nyuverr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doroanmnapara, MUKpPOCKONAa M Tejleckonma. [7a3, Kak omnTHYecKas CHCTEMa.
bim30opyKkocTh U 1adTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CHEKTpalIbHBIX UBETOB. JlMcnepcus cBeTa.

Hemoncmpayuu.

[TpssMosMHEHOE PACIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuit B IIIOCKOM 3€pKaje.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydeil B coOuparouieit JIMH3e.

XoJ Iyder B paCCEUBAIOIEH JIMH3E.

[Tomyuenue n300pakeHNii ¢ TOMOIIBIO JIUH3.

[Tpunuun geictBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

Mopens rina3sa.

Paznoxenue 6e1oro cBera B CIEKTP.



[Tomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanne 3aBUCHMOCTH yrila OTPA)XEHHS CBETOBOTO Jyda OT yria
MaJICHUS.

N3yyenue cBONCTB N300pakeHUsI B INIOCKOM 3€pKalie.

HccnenoBanne 3aBUCMMOCTH yIJia MPEJIOMIICHUS OT YIJIa MaJIeHUs CBETOBOTO
Jy4a Ha TPAHULIE «BO3IYX—CTEKIIO».

[Tonyyenue n300paxkeHU ¢ TOMOIIBI0 COOMPAIOIICH JIMH3BI.

Omnpenenenne (QOKYCHOIO pacCTOSHUS M ONTHYECKOM CHIIBI COOMparomie
JIVH3BI.

OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCHPHUATHIO IIBETA MPEAMETOB NPU WX HAOIIOJCHUHU 4Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanTOoBbBI€E SIBJIEHHS.

Omneitel Pe3epdopna v minanerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u noraonieHre ceeta arToMoM. KBaHTel. JInHedaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-uzinydenus. CTpoeHrHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snapa. HW3ortonsl. PaamoakTuBHBIE
npeBpaiieHus. [lepuoa momypacnaga aTOMHBIX siaep. J[elcTBue paanoaKTUBHBIX
W3JIyYEHUN HA )KUBBIC OPraHU3MbI. 3aluTa OT PaJMOaKTUBHOTO U3TyUYCHUSI.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsSJ0OBOTO U MAacCOBOrO YMCEIN.
OHeprus cBsI3M aTOMHBIX snaep. CBs3p Macchl M dHEpruu. Peakuuu cUHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SepHas sHEpreTHka.
DKoJIoTUYecKue MpoOIeMbI SIACPHON YHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4YeHUS U TTOTJIONIEHUS.

CrekTpsl pa3IM4yHbIX a30B.

CnekTp Boaopo/a.

Hab6mronenue Tpekos B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Perucrpanus nzmydeHust IpUPOIHBIX MUHEPAJIOB U MTPOTYKTOB.

Jlabopamopuwie pabomul u onvimaol.

Hab6nrogenue CrutonHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY MYTH
(no dortorpadusam).

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-0000MAIOMNN MOAYJTh TIPEAHA3HAYCH JIJII CHUCTEMAaTH3aIuN
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO



Ipy W3YYCHUU BCEro Kypca (u3ukm YrIyONEHHOTO YpOBHS, a Takke s
MOATOTOBKH K OCHOBHOMY TOCYJIapCTBEHHOMY dK3aMeHY 1Mo (pu3uKe.

B mpomecce wu3ydeHHss AaHHOTO MOIYJSI PEATM3YIOTCS W TIOJyYaroT
JaNbHEWIee pa3BUTHE YyYeOHBbIC JEHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX M  METalpeIMETHhIX pe3yJbTaToB o00y4deHUs, (OpMUPOBAHHE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHNE U ONMCAHUE SIBJICHUI Ha OCHOBE
npuMeHeHUsT (QU3NYEeCKUX 3HAHWM, WCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKCHUE
THITOTE3, MMOCTAHOBKA IEIM W TUIAHUPOBAHUE HWCCICIOBAHWS, aHAINU3 JAaHHBIX U
MOJTyYEHHUE BBIBOJIOB).

[IpeanoututenbHOl (HOpMOM OCBOEHHS MOJIYJsL SIBIAETCS TMPAKTHKYM,
mporpamMma KOTOPOTO BKITFOUYAET:

pereHue 3amad, OTHOCSIIMXCS K Pa3IMdHBIM pa3ieiiaM W TeMaM Kypca
(bU3HMKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOUTUX COJEPKaHUE PA3HbIX Pa3JIeIoB;

BBITIOJIHEHUE JTA0OPATOPHBIX Pa0OT M OMBITOB (BKJItOUast paOOTHI M OMBITHI U3
MEePeYHEe K pasfenaM Kypca) B YCIOBHSAX CaMOCTOSTEIBHOTO ILIAHUPOBAHMS
MIPOBEICHUSI MCCIICTOBAHMS, BEIOOpAa U 0OOCHOBAHUS METOJIa U3MEPCHUS BEIINYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUM MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3amaHusl O E€CTEeCTBEHHO-HAYYHOW TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy Haj TPYNIIOBEIMU WM MHAWNBUAYATLHBIMHU TPOSKTAMH, CBI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIET0 MOIYJISI MOXKET 3aKaHYMBATHCS
MIPOBEICHUEM JTMArHOCTHYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3a/laHusl Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaThl BBIMOTHEHUS
JTUArHOCTUYECKON pabOThl MOTYT TOKA3bIBaTh CTENICHb TOTOBHOCTH O0YYaOIIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (¢u3MKe, a Takke
CBUJIETEIHCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAIPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromerocss OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

o 2)2pasrxcoanckozo u Oyxo8HO-HPAECMEEHHO20 60CHUMAHUA:

TOTOBHOCThH K aKTUBHOMY YYaCTHIO B 00CYKI€HUHU 00IIE€CTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHUEM JIOCTHUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPHUATHE ICTETUYECKUX KaueCTB (PM3MUECKON HAyKu: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

o 4)uennocmu HaAYUHO20 NOZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUSI MHPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHIIEH COCTAaBIAIOLICH
KYJbTYPHI,

OpUEHTalUsl B JCATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS PUPOJIBI;

pa3BUTHE HAY4YHOH JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HaHHWE LIEHHOCTU Oe3omacHoro o0Opa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHHUS Ha
TpaHCIOpPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIITHUX YCIIOBHUSIX;

c(OpMUPOBAHHOCTH HaBbIKa PE(PIIEKCHH, TPU3HAHNE CBOETO MpaBa Ha OLIHOKY
U TaKOTr'O e MpaBa y APYyroro 4yejJoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHM MPaKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NYECKUX 3HAHUIA;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

e 7)IKONO2UYUECKO20 60CRUMAHUA:

OpUEHTAIlMs HAa NMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JIaCTH OKPY’KaIOIIEeH Cpe/ibl, JTAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJIEACTBUMN JJIS1 OKPY>KAIOILIEH CPe/Ibl;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX

pelieHus;
o 8)adanmavyuu K U3MEHAIOUWUMCA YCTI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJIEHCTBUU TIPU BBINOJHEHUH MCCIEAOBAHUN U
IIPOEKTOB (PU3NYECKON HANIPABIECHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM JAPYTHX;

MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4e€pe3 IMPaKTHYECKYIO
NeSATEIbHOCTD;

nOoTpeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUM, yMEHUU (HOPMYJIHPOBATH
UJIeU, TOHATHS, TUIIOTE3bl O GPUBNYECKUX 0OBEKTAX U SIBICHUSX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JlacTU
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTUS B MNPHUOOPETEHUH HOBBIX (PUINUECKUX
3HAHUU;

CTpEMJICHHE aHAJIU3UPOBAThH U BBISBIIATH B3aUMOCBSI3H NIPUPObI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKDPYXAIIYI0 Cpeny,
BO3MO>KHBIX [VI00AJBHBIX TOCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbrare ocBoeHMs IpOrpaMMBbI IO (PU3UKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHust y oOyuatomierocss OyayT chOpMHpPOBAaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA, PETYJISATUBHbBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTebHbIE YHMBePCAJIbHbIE YUeOHbIe 1eHCTBUSA
ba3oBble 1ornyeckue aefcTBus:
BBISIBIISITH U XapaKTEPU30BaTh CYLIECTBEHHbIE PU3HAKNA OOBEKTOB (SIBJICHUN),
KJIaCCU(PULIUPOBATH UX;



BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B PacCMaTPUBAEMBIX (akTax,
JTAHHBIX U HAOJIOICHUSAX, OTHOCAIINXCA K (PU3UUECKUM SIBICHUSM;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBA3M TP H3YYCHHH (PUIUIECKUX
SBJICHMA M TIPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIIBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATh croco0 pemeHus: yueOHoil (usmueckor 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILIEHUS, BHIOOpP Haubojee MOIXOSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

MCIIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKII HHCTPYMEHT MO3HAHNSA;

POBOANUTH MO0 CAMOCTOSITENIFHO COCTaBJICHHOMY IUTAHY OTMBIT, HECIOMKHBIN
(du3nyeCcKuil SKCIEPUMEHT, HEOOJIBIIIOE UCCIIEJOBAHHUE (PU3UUECKOTO SIBJICHMUS;

OLIEHMBATh Ha NPUMEHUMOCTb U JIOCTOBEPHOCTh MH(POPMALIHIO, TOTYUYEHHYIO
B XOJI€ MCCIICIOBAHUS WA SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOpMYIHpPOBaThH OOOOIIEHNS U BBIBOJABI IO pPE3ysibTaTaM
POBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOYKHOE JlajbHeHIIee pa3BUTUE PUBNUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATH MPEIINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSAX H
KOHTEKCTaXx.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh PA3JTMYHbIE METOJbI, HHCTPYMEHTBI M 3alPOCHl MPU TIOUCKE H
otOope UH(pOPMAIIUU UITU JAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOM (hrU3UIeCKOi
3a/1auu;

aHAIIM3UPOBaTh, CHUCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH HH(POPMAITHIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHS,

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
YUUTEJIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TpEACTaBICHUS
uHPOpMAIlMU W WJUTIOCTPUPOBATH pEIIaeMble 3aJa4d HECIOKHBIMH CXEMaMH,
JyarpaMMamu, MHOM Trpadukoil 1 uX KOMOMHALUAMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B X0JI€ 00CYXJIeHHUSI yueOHOIr0 MaTepuaa, pe3yJbTaToB Ja00paTOPHBIX padOT
U MPOEKTOB 3aJ1aBaTh BOIMPOCHI M0 CYIIECTBY 00CYAaeMON TeMbl M BBICKA3bIBATh
UJIEM, HAILICJICHHbIE HAa pELICHUE 3aJayd U NOJJEp)KaHHe OJaroKeaaTelbHOCTH
OOIICHHS,

COTIOCTABJISATh CBOM CYXKJICHHS C CYKACHUSMH JPYIMX YYACTHHKOB JIWAJIOTa,
OOHapy>KUBaTh Pa3IMuMe U CXOJCTBO MO3UIIUI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;



nyOJIMYHO TMPEACTABIATh PE3YJbTAThl BBIMOJIHEHHOTO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodiaembl;

NPUHUMATD 1EIH COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHHUIO: PACIpElesATh pPOJIM, OOCYXJaTh MPOLIECCHl U PE3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacThb pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO M KOOPIWHHUPYS CBOM ACHCTBUS C APYTUMH YJICHAMHU
KOMaH/1bl;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOMIMI MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOITUX IS
pereHus: GU3NUEeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3NUYHBIX  MOAXOAAX  NPUHATHS  PEHICHUM
(MHAMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM penicHUs (PU3NUECKON 3adaud WIIH
IJIaH HCCIEOBaHUS C Y4YETOM HWMEIOIMIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH MIpeiaraeMbie BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyaIluu U TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JOCTHRKEHUS  (HEIOCTW)KEHHS)  PE3yJIbTaTOB
NeSTeILHOCTH, IaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOr0 HCCIEAOBaHUS WIIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
WU3MCHUBIIIMXCS CUTYaIlUi, YCTAHOBJICHHBIX OIMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IIEJIM U YCIOBUSM.

CTaBUTH Ce0s HA MECTO JIPYroro YesoBeKa B XOJ€ CIopa WIH IUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS M JIOTHKY JIPYTOTo.

MPU3HABaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE e MPaBO JPYTOro.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xoniy oO0y4yeHus ¢ 7 kiacce npeIMeTHBIE pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



WCITIOJIB30BATh MOHATHUS: (PU3NYECKHE M XUMHUYECKHUE SBIICHUS, HAOJIIOIEHHUE,
AKCIIEPUMEHT, MOJIENb, TUTIOTE3a, €IMHUIIBI (PU3NIECKUX BEIIMYWH, AaTOM, MOJICKYJIA,
arperatHble  COCTOSIHUSI ~ BemiectBa  (TBEpAOE, JKUIKOE, Tra3z000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpaeKTOpHsi, PaBHOJCHUCTBYIOWIAsl CUJ, AepopManus (ynpyras, IjlacTHueckas),
HEBECOMOCTh, COOONIAIOIIUECS COCY/IbI;

YBEPEHHO pa3nuiarh sBieHus (Auddy3us, TEIIOBOE IBMKCHHE YaCTHIL
BEILIECTBA, PAaBHOMEPHOE [BI)KECHUE, HEPABHOMEPHOE [IBH)KEHUE, HWHEPLUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHUE TBEPJIBIX TEJ C 3aKPEIIEHHON OChIO BpallCHUs,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIaBJICHNE; TJIaBaHKE TEJI, TPEBPAILCHHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
busnUecKoe SIBICHHUE,

pacrno3HaBaTh MPOSIBJICHUE U3YUCHHBIX (PU3UUECKUX SIBIICHUN B OKPYKAIOIIEM
Mupe (B TOM yucie (puanueckue SIBJICHUS B MPUPOJC: MPUMEPHI JIBUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B KUBOM Y HEKHBOMW MPUPOJE, JEUCTBUE CHUII TIKECTH,
TPEHUsI, YIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOro JaBJICHUS Ha
YKUBOM OpraHu3M, IJIaBaHUE PbIO, pblYary B TEJE YeI0BEKa), IPU 3TOM IEPEBOIUTH
MPAKTUYECKYIO 33/1auy B yU€OHYIO, BBIIEISATH CYIIECTBEHHbIE CBONCTBA (TIPU3HAKN)
(bU3NYECKUX SBJICHHI;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIIOIB3YS
bu3nUecKkue BeIMYUHBI (Macca, 00BEM, IIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEAHSISA
CKOpPOCTh, CHJIa YIPYTrOCTH, CHJIa TSDKECTH, BEC Te€ja, CUJla TPEHUS, NaBJICHUE
TBEPJIOTO TeJa, JaBJICHUE CTOI0A KUAKOCTH, BHITAIKUBAIOIIAS CUJIa, MEXaHUYEeCKast
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIIMEHT TOJIE3HOTO
JIEUCTBUSI MEXaHU3MOB, KHHETUYECKAsl ¥ TTOTEHIIUAJIbHAS SHEPIusl), MPU ONMKUCAaHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HaueHUs W EeAUHUIBI (PU3WYECKUX BEIUYMH, HAXOIUTh (HOpMyIbI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKkTepu30BaTh CBOMCTBA Tel, GPU3UUYECKUE SIBJIICHUS U MPOIECCHI, UCTIOIb3YS
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJHOM MpsiMOil), 3akoH ['yka, 3akoH [lackains, 3akoH
Apxumena, TpaBUJIO paBHOBECHS phiuara (0JI0Ka), «30JI0TO€ TPABUIIO» MEXAHUKH,
3aKOH COXpAHEHUS MEXaHWYECKOM DHEPruu, MPU DTOM JIaBaTh CIIOBECHYIO
(GbopMyJIMPOBKY 3aKOHA M 3aMKMCHIBATh €r0 MAaTEMATUUECKOE BBIPAKCHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATH IMPU STOM CYIIECTBEHHbIE M BTOPOCTEICHHBIE CBONCTBA
O00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh (PUINIECKUE MOJECIH JIJIsI OOBSICHEHHUS
(bu3MYeCcKuX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a/1a4;



OOBSCHATHh (PU3NUYECKUE SIBICHMSI, MPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUECHTHUPOBAHHOTO XapakTepa, U peliaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4YHCIE TpeOyIOIIMe YHUCICHHOTO OIECHUBAHUS
XapaKTEpHbIX 3HAYECHUN (PU3NYECKUX BEJIMYUH, IPU 3TOM BBIOMpAThH aJ€KBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CJIEICTBEHHBIE CBS3U U BBICTPAUBATh
JOTUYECKYIK0 LEMOYKY pPACCYyKICHHM C OMNOpOM HA H3YUYEHHBIE CBOMCTBA
bu3MYeCcKuX SBICHUH, (PU3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH M MO/IEIIH;

pemaTth pacu€THbie 3a1aun (B 2—3 OeHCTBUS) MO M3y4aeMbIM TeMaM Kypca
bu3uKy, BIOUpas aIeKBaTHYIO (PU3HUECKYIO MOJIENb, C UCTIOIb30BAHUEM 3aKOHOB
1 GopMyII, CBSI3BIBAIOIINX (DU3UUYECKUE BETUYMHBI, 3aIMHCHIBATh KPATKOE YCIOBHE U
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISBIISATH HEJOCTAIOIINE UITH N30BITOYHBIC TAHHBIE,
O00OCHOBBIBaTh BBIOOP METO/A pEIICHUS 3a/adyH, WCIOIb30BaTh CIPABOYHBIC
JTAaHHBIE, TIPOBOJUTH MaTeMAaTHYECKHE MpeoOpa3oBaHUS M Pacd€Thl, OIICHUBATH
PEATUCTUYHOCTD TMOJYYEHHOTO 3HAYeHHUS (PU3WYECKON BEIMYUHBI U OMPENEIsATh
pa3MepHOCTh GU3NIECKON BETUUMHEI, TOJYYSHHOM NP PELICHUH 3a/1a4H;

pacrno3HaBaTh MPOOJIEMbI, KOTOPBIE MOXKHO PEUIUTh IPHU TOMOIIH (PU3UIECKUX
METOJIOB, W TMpeAJiaraTb OPUEHTHUPOBOUYHBIMA CHOCOO peIIeHUs, B ONHCAHUU
UCCIIEIOBaHMsI  PAcllO3HaBaTh  MPOBEPSIEMOE  MPEANOJIoXKeHHe  (TUIIOTE3Y),
WHTEPIPETUPOBATH TIOJYUYCHHBIN PE3yJIbTaT;

MIPOBOJIUTH OTBITHI O HAOMIOACHUIO (PU3MYECCKUX SBICHUH WM (HU3MICCKUX
cBoMcTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE WHEPIIMH,
U3MEHEHHE CKOPOCTH MPU B3aUMOJICUCTBUU TeJl, TIepeiaya IaBJICHUS KUIKOCTHIO U
ra3oMm, TMpPOSIBJICHUE JEHCTBUA aTMOC(HEPHOrO MAaBJICHHS, JEHCTBUE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOIOKEHHE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbpTaTax HaOJIOIEHUH, CAMOCTOATEIFHO COOMPATh YCTAHOBKY U3 N30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

MPOBOJUTH TMPSAMbIE W KOCBEHHBIE U3MEpEeHHs] (UMYECKUX BEITUYHH
(paccrositHue, MPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, Cuiia, TeMIiepaTypa,
IUIOTHOCTh JKUAKOCTH W TBEPIOTO TENa, CUja TPEHHUS CKOJBKCHHS, IaBIICHUE
BO3/yXa, BRITAIKMBAIOIIAS CUJIA, ICHCTBYIOMIAs HA MOTPYKEHHOE B )KUIKOCTH TEJIO,
KO3 (PUIIMEHT MOJE3HOr0 JEHUCTBUS TMPOCTBIX MEXAHU3MOB) C HMCIHOJIb30BAaHUEM
aHAJIOTOBBIX M MHU(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA M3MEPEHHUS,
(buKCUpOBAThH MOKA3aHUs MPUOOPOB, HAXOIUTH 3HAUCHNE U3MEPSIEMOUN BEJTMUYUHBI C
MIOMOIIBIO YCPEAHEHUS PE3YIbTATOB CEPUU U3MEPEHHI U OIICHUBATH MOTPEITHOCTh
U3MEpPECHU;

IPOBOANUTH HECIIOXKHBIE IKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
bU3MYeCKUX BEIWYWH (3aBHCHMOCTH MYyTH PAaBHOMEPHO JBIDKYIIETOCS Teina OT
BPEMEHU JBWIKEHUS TeJa, CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAaJbHOTO
JIaBJIEHUs1, KaueCcTBa 00pabOTKM MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTH CHUJIbI TPEHUS



OT IUIOMIAJIM COMPHUKOCHOBEHUS Tell, CHJIbl YIPYTOCTH OT YAJIMHEHUS MPY>KUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00b&Ma TMOrpYyKEHHOM YacTH Telda U OT IUIOTHOCTHU
KHUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIIyOWHBI, HA KOTOPYIO
MOTPY>KEHO TEJNO, YCIOBUH TIaBaHUs TEJN, YCIOBUM paBHOBECHSI pbluara u OJIOKOB):
COBMECTHO ¢ yuutTeneM ¢GOpMYIUpOBaTh 3aJadyy M TUNOTE3y HCCIeIOBaHUS,
CaMOCTOATENbHO  IUIAHUPOBATH  HMCCIEIOBAaHUE, CaMOCTOSATEIBHO COOMpaTh
HKCMEPUMEHTAIBHYIO YCTAHOBKY C MCIOJb30BAaHUEM HHCTPYKIUH, MPEACTABISATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MYECKHX BEJIMYUH B BUJE TaOMUIl U Tpadukos,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOnoaTh MpaBWJIa TEXHUKH Oe30macHOro Tpyaa mpu pabote ¢
71a00paTOPHBIM 000PYI0BAHUEM;

yKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOIINECS COCYAbl, 0apOMETp, pbluar, MoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;

XapaKTepU30BaTh MPUHIIUIBI TEHCTBUS U3YYCHHBIX MPHUOOPOB, TEXHUIECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOM HA X ONMHUCAHUS (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHN mpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, APEOMETP), MCIONb3YysS 3HAHUS O
CBOMCTBaX (DU3MYECKUX SBJICHUW UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BAaTh CXEMBl M CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IMPOLECCOB IpHU
peleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

MPUBOUTH MIPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTHIECKOTO
UCTIONb30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOecCTeueHUs
0e30MacHOCTH MPU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370POBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYXKaroLIEN CpeIe;

OCYUIECTBJISATh OTOOP UCTOUYHUKOB MH(MOpMAIMU (PU3UUECKOTO CONECPHKAHUS B
HNuTepHeTe, caMOCTOSTENIbHO (QOpMyNHpysl TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIONINXCSA 3HAHWM W TMYTEM CpPaBHEHUS pPAa3jIMYHBIX HCTOYHUKOB BBIICISATH
uHbOpMaIMIO, KOTOpas  SBJISETCS  MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJOCTOBEPHOM;

UCTIONIb30BaTh TPU BBHIMOJTHEHUH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYpy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHer, BnaxeTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MIpPeoOpa3oBaHuUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpATKHWE MHUChMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpMaIMU (HU3HUYECKOTO COJAEPKAHMS, B TOM YHUCIE



nyOIMYHO AeNaTh KpaTKUe COOOLICHHS O pe3yibTaTax MPOEKTOB MU y4eOHBIX
WCCIICOBAHWM, IPA 3TOM TI'PAMOTHO HCHOJIB30BATh WM3Y4YEHHBIM NOHATUWHBIN
anmapat Kypca GU3MKH, COMPOBOKIATH BHICTYIIJICHUE MPE3EHTAIUEH;

IPU BBIIOJHEHUU YYEOHBIX IIPOEKTOB W HCCIECJOBAaHUM pacHpenesiaTh
00513aHHOCTH B T'pYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3aJauyaMu, CIECIUTh 3a
BBIMIOJTHEHUEM TJIaHA JEHCTBUM, aJleKBaTHO OIEHUBAaTh COOCTBEHHBIM BKJIaJ B
JEATENIbHOCTh ~ IPYINIBI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYKAIOLIUX.

K koHI11y 00yueHus ¢ 8 knacce npeIMeTHbIE PE3YJIbTAThI HA YTI1yOJI€HHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHS BELIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIE Tena, HACBIIIEHHBIA W HEHACBHINICHHBIA Iap, CHOCOObI M3MEHEHHS
BHYTPEHHEW OHEPIUM, DJJIEMEHTAPHBIA DJJIEKTPUYECKUM 3apsl, HPOBOJHHKH,
MOJIYIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKUA MOCTOSTHHOTO TOKA, SJEKTPUUYECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUU SA3BIK (PU3UKHU TNPU
pelIeHNN yYeOHbIX U MPAKTUUECKUX 3a7ay;

YBEPEHHO pa3linyaTh SIBJICHUS (TEIJIOBOE paclIMpeHHe (CKaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAUMBaHUE, KaNWUISPHBIE SIBICHUS,
UCIIapeHue, KOHJAEHCAlUs, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHE, CIOCOObI
Terionepenaun (TerIonpOBOAHOCTh, KOHBEKLUS, U3TyYEHHUE), TEIUIOBbIE TOTEPH,
NIEKTpU3alUsl TeJl, B3aHUMOJCHCTBHE 3aps/l0OB, IAEHCTBUS SJIEKTPUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJEHCTBUE MArHUTOB, IEHCTBUE MATHUTHOT'O MO Ha
IIPOBOJIHUK C TOKOM) 10 ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh POSIBIICHNUE U3yUYEHHBIX (PU3NUYECKUX SBJICHUHN B OKpYXKaloLIeM
Mupe (B TOM uyucie (U3MYECKUEe SBJICHUS B MPUPOJE: MOBEPXHOCTHBIE U
KaNMWUISIpHBIEC SBJICHUS B MPUPOJE, KPUCTAUIBI B MpHUpoze, u3nydenue CosHIa,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa,
AIIEKTPUYECKUE SIBJICHUS B aTMocdepe, 3JIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3emMid, Apeid MoJtoCcOB, pOJib MATHUTHOTO MOJIS JUIS KU3HU Ha
3emiie, TOJIAPHOE CHUSHHE), TPU OSTOM MEPEBOAUTH NPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (MTpU3HAKU) (PU3NUECKUX SIBJICHUIA;

OINKCHIBaTh HM3Y4YCHHBIE CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOIB3YS
buznyeckue BeINYNHbI (TEMIIEPATYpPa, BHYTPEHHSISI SHEPT s, KOJTMYECTBO TEIUIOTHI,
pabota rasza, yJaeiabHas TEIUIOEMKOCTh BEIECTBA, YAEJbHAS TEIUIOTa IUIABJICHUS,
ylIenabHas TEMjIoTa NapooOpa3oBaHMs, yJelbHas TEIJIOTa CrOpaHus TOIUIMBA,
KOX(Q(QUIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOM  MAIIMHBI, OTHOCHUTEJbHAs
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHM 3apsi, CHJla TOKa, JJIEKTPUYECKOE



HalpsbKeHWE, CONpPOTUBIICHUE MpoBoAHUKA, D/C B 1emu MOCTOSSHHOIO TOKa,
AIEKTPUYECKOE YIEIbHOE CONPOTHUBJICHUE BEIIECTBA, paboTa MU MOIIHOCTh
IEKTPUUECKOTO TOKA), IPU OMMCAHUH TIPABMIIHBHO TPAKTOBATH (PU3UUECKUIA CMBICT
HCIIOJIB3YEeMBIX BEJIWYMH, MX O0O3HAUCHUS W CAUHUIIBI (PU3HMYECKUX BEIUYHH,
HaxOoJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C JAPYTUMU
BEITMYMHAMHU, CTPOUTH TPpa(UKU N3YICHHBIX 3aBUCUMOCTEN (DU3NICCKUX BEITMYNH;

XapaKTEPU30BaTh CBOWCTBA TeJI, PU3NUCCKUE SIBJICHUS U TPOTIECCHI, UCTIONB3YS
OCHOBHBIE TOJIOKEHHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIECTBA,
ypaBHEHHE TEIJIOBOTO 0ajaHca, 3aKOH COXpaHEHHUS JICKTPUIECKOTO 3apsiia, 3aKOH
KysioHa, NpUHIUIT CyNIEPIIO3UIIUM dJICKTPUUYECKUX MOJIeH, 3akoH Oma ISl ydacTKa
uenu, npasuia Kupxroda, 3akon Oma s nonHoi uenw, 3akoH [xoyns-Jlenna,
3aKOH COXpaHEHHUs PHEPruH, MPU ATOM pa3IudaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHa M €ro MaTeMaTU4eCKOE BBIPAKEHUE;

CTPOUTH TPOCThIC (HU3NUYECKUE MOJICTH pPealIbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIECCOB, ABICHUMN, MPUMEHATH (PU3NMUECKHE MOJICTU JIJIsi OOBSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUS YUYEOHBIX 3a/1aY;

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluid TMPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W peuiarh
KaueCTBEHHbIC 3aJlayd, B TOM 4YHUCJE TPEOYIOIIUEe YHUCIEHHOIO OIICHUBAHUS
XapaKTepHbIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, IPU 3TOM BBIOUpATH aJ€KBATHYIO
(U3UYECKYIO MOJICIb, BBISBIISITh MPUYMHHO-CIICICTBEHHBIC CBS3U M BBICTPAMBATh
JIOTUYECKYIO [IEMOYKY PpacCyXKJIEHHM C OIOpOM Ha M3YYECHHBIE CBOMCTBA
bu3nYecKuX SBICHUM, (HU3NUSCKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJISIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajJauu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BbIOMpasi aeKBaTHYI0 (PU3UYECKYIO MOJIEIb, C
HCIIOJIb30BaHUEM 3aKOHOB W (OpMyJ, CBS3BIBAIOIMIUX (DH3NYECKUE BEIMYMHBI,
3alUChIBaTh KPAaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/Jaud, BBISBISATH
HEJIOCTAIOIINE UM U30bITOUYHBIC JaHHBIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WUCIMOJb30BaTh CIPABOYHbIC JaHHBIE, IPUMEHATh METOAbl aHaJIu3a
pa3MepHOCTEH, MCIO0JIb30BaTh rpaduueckue METOAbl PEIICHUs 3aja4, MTPOBOJIUTH
MaTeMaTHYCCKHEe IIpeoOpa3oBaHUsl W Pacy€Thl, OICHUBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3HA4YeHUs (DU3NYECKONW BETUYMHBI M OMNPEACIATh Pa3MEPHOCTH
(bu3nYeCKON BETMYUHBI, TOJYUYCHHOU MPU PEIICHUN 3aa4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEITUTh IIPU MOMOIITU (PHU3UIECKUX
METO/IOB, W TMpeJyiaraTb OPUEHTUPOBOYHBIN CIMOCOO pEIIeHHsl, B OMHCAHUHU
UCCIIEIOBAHUSI  paclo3HaBaTh  MPOBEPSEMOE  MPEIINOIOKEHUE  (TUIOTE3Y),
MHTEPIIPETUPOBATH MMOTYUYECHHBIN pe3yJIbTar;



IPOBOAUTD OTBITHI MO HAOMIOACHUIO (PU3UUECKUX SBICHUN UM (PU3UIECKIX
CBOMCTB Ten (KamWUISPHBIC SIBJICHHS, 3aBUCUMOCTb TaBJICHHUS BO3AyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IIpoliecca OCThIBaHHS (HAarpeBaHHsA) NpU
U3IYyYEHUH OT I[BETa M3JIydarolled (MOIJIOMIAoIIEei) MOBEPXHOCTH, CKOPOCTh
UCHApEHUs1 BOJbl OT TEMIIEPATyphbl >KUAKOCTH M IUIOAAM €€ MOBEPXHOCTH,
AIIEKTpU3ALUS TeNl M B3aUMOJCHCTBHE AIIEKTPUUECKUX 3apsiiOB, B3aUMOJEHUCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YaIH3aI[isl MATHUTHBIX TIOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOTO MOJIA Ha IMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSIHHOIO TOKA): (JOPMYJIUPOBATH MPOBEPSEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTaXx  HaOJIO/IEHUH,
CaMOCTOATENILHO COOMpPAaTh YCTAHOBKY W3 HM30BITOYHOrO HaboOpa 00OpyaOBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE H3MEpPEHUs (PU3MUYECKUX BEIUYHUH
(TemmepaTypa, OTHOCHUTEJIbHAsl BIAXKHOCTh BO3/yXa, CWJIa TOKA, HaIpsDKEHUE,
ylIenabHas TeIIOEMKOCTh BEIIECTBA, COMPOTHBIICHHWE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
puOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEHUs, (PUKCHPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTh 3HAUYEHUE U3MEPSEMOUN BEJIMYUHBI C MOMOILIBIO YCPEIHEHUS
pe3yIbTaTOB CEPUN U3MEPEHUHN U OLIEHUBATh MOTPEITHOCTh U3MEPEHMUIA;

IPOBOIUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHNUS 3aBHUCHUMOCTEH (PH3MUECKHIX
BEJIMYMH (3aBUCMMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa W HarpeBaHUs WU
OXJIAKICHMSI, UCCIIeIOBAaHUE SIBJICHUS TEII000MEHa IPU CMENIMBaHUM XOJIOJHOM U
ropsiueii BoJibl, 3aBUCUMOCTb COIPOTUBIICHUS TPOBOAHUKA OT €T0 JJIMHBI, TUIOIIA I
MOTIEPEYHOI0 CEYEHMS U YJIEIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUIIbI
TOKa, TPOTEKAIONIer0 uepe3 MPOBOJAHMK, OT HAmNpsHKEHUS Ha TPOBOJIHUKE,
MCCJIEIOBAaHHUE TIOCTIEIOBATEIBHOTO U MAPAILIEIBHOT'O COSUHEHUI TIPOBOIHUKOB):
COBMECTHO € yuuTesneM (GOpMyJIHpoBaTh 3aJady M THUIOTE3y HCCIeI0BaHus,
CaMOCTOSITENIbHO  IUJIAHUPOBAaTh  HUCCIIEJOBaHHE, CaMOCTOSATEIbHO COOMpaTh
OKCMIEPUMEHTATIBHYI0 YCTAHOBKY C MCIOJIb30BAaHUEM HHCTPYKIIUH, MPEACTABISATH
MOJyYEeHHBIC 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH B BUJIE TaOIHIl U TpaduKOB,
OLICHWBATh MOTPEITHOCTH, JCTaTh BBIBOJBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOMI0aTh MpaBmiia Oe30macHOro Tpylaa mpu padboTe ¢ 1abopaToOpHBIM
000pyI0OBaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOI Ha X OMUCAHUs (B TOM YHUCIIE:
CHCTEMa OTOIUICHHUS IOMOB, THTPOMETP, TapoBasi TypOrHa, aMIIepMeETp, BOJBTMETP,
CUETYMK  JJEKTPUYECKOM  DHEPrHH,  BJICKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTeNIbHbIE ANEKTPONPUOOPHI (IPUMEPDI ), TPETOXPAHUTEIU U UX IPUMEHEHHE
B OBITY M TEXHUKE, NPUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,



ANIEKTPOJBUTATENb IMOCTOSIHHOTO TOKAa), WCIOJb3ysl 3HAaHHUA O CBOMCTBAX
busznyecKkux SBICHUN, HEOOXOAUMBIE (PU3NUECKIE 3aKOHBI U 3aKOHOMEPHOCTH;
pacno3HaBaTh NPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBHBIE TPHUOOPHI
0O CXEMaM M CXEMaTUYHBIM pPHUCYHKaM (KUAKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETP, TUIPOMETP, JBUraTeilb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOIL,
peocTar), COCTaBIATH CXEMbl SJEKTPUUYECKUX LEMEH C IOCIEeI0BATEIbHBIM U
napajyieIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyas yCIOBHbIE OOO3HAYEHUS
JIEMEHTOB JIEKTPUUYECKUX LIETIEH, UCIIOIb30BATh CXEMBbl U CXEMAaTUYHbIE PUCYHKH
U3YYEHHBIX  TEXHUYECKHX  YCTPOMCTB,  M3MEPUTEIbHBIX  NPUOOPOB U
TEXHOJIOTMUYECKUX MPOIECCOB IIPU PEIICHUN YUEOHO-IPAKTUUECKUX 3aa4;

NPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALMIO O TPUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HHU AJI1 OOECreYeHUs
0e30MacHOCTH NpU OOpallleHuu ¢ NpubopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYKaroUIEH CpeIe;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxanus B MutepHere,
CaMOCTOATENBHO (POPMYJIHPYSI TOUCKOBBIH 3aIIpOC, HA OCHOBE UMEIOIINXCS 3HAHUI
U CPAaBHEHUs JIOMOJHUTEIBHBIX MCTOYHUKOB BBIIEIATh MH(POpPMAIUIO, KOTOpas
SIBJIIETCS IPOTUBOPEUUBON MIIM MOKET OBITh HETOCTOBEPHO;

UCIIOJIb30BaTh NP BBINOTHEHUH YYEOHBIX 33JaHUN HAyYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MAaTE€pHalbl, PECYPChl CETU
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIU U3 OJJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHBMEHHBbIE M KpaTKHWE YCTHBIE COOOILEHUS,
0000111as nH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOr0 COIEpkKaHUs, B
TOM  4Wci€  MyOJNMYHO  MPEACTaBIATh  Pe3yJbTaTbl  MPOEKTHOM WU
MCCJIEIOBATENBCKON NEATEIbHOCTH, ITPU 3TOM I'PAMOTHO MCIOJIB30BATh U3Y4YECHHBIN
MOHSATUIHBIN ammapat Kypca (pu3uKu, COMpOBOKAATh BRICTYIIJICHUE TIPE3CHTAIUEH;

IIPU BBITIOJIHEHUH Y4E€OHBIX MPOEKTOB M MCCIIEJOBAHUN (PU3MUYECKUX MPOLECCOB
pacnpenenarb OOS3aHHOCTH B TpPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMU
3a/layaMu, CJEIWTh 32 BBIOJHEHUEM IUIaHa JACHCTBUN U KOPPEKTUPOBAThH €ro,
a/IeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B 1€ATEIBHOCTD TPYIIIbI, BEICTPAUBATh
KOMMYHUKATUBHOE  B3aWMOJEHCTBHE, NPOSABISISL TOTOBHOCTh  pa3pellarh
KOH(DIJIUKTBHI.

K koniry oOyuenus ¢ 9 knacce npenMeTHBIC Pe3yJIbTAThl HA YTIIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUN:
UCTIONIb30BaTh MOHATHS (CHCTEMa OTCUETa, OTHOCUTEIFHOCTh MEXaHUIECKOTO
JIBUKCHHSI, HEBECOMOCTh W TIEPETPY3KH, IEHTP TSDKECTH, MEXaHUYECKHE BOJHBI,
3BYK, WH(Pa3ByK M YJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, PEHTTEHOBCKOE



U3Iy4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETA, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhI MCITYyCKAaHUSl M TMOTJOoNIeHus, anb(pa-, 6eta- U ramma-
U3ITyYEHHUsI, U30TOIbI, SIEpHAas U TEPMOSACPHAs 3HEPreTHKa) U CUMBOIMYECKUI
A3bIK (PU3UKU IIPU PELLICHUH YUEOHBIX U IPAKTUUECKUX 3ajay;

YBEPEHHO  pa3nuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOJHOE MAaJE€HHUE TE€J, JBW)KEHHE IO OKPYKHOCTH, B3aHMMOJIEHCTBHE TeEl,
paBHOBECHE MAaTEpUaJIbHOW TOYKH, PEAKTUBHOE JBU)KEHHE, HEBECOMOCTD,
KoieOaTeNbHOE  JIBUJKEHUE (FapMOHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Koyie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PacHpOCTpaHEHUE M OTpaKEHUE
3ByKa, uHTEepdepeHus u qudpakiys BOJIH), NPIMOJUHEHMHOE PacnpoCTpaHEHUE,
OTpaXEHUE M TMPEJIOMJICHUE CBETa, IOJHOE BHYTPEHHEE OTpPAXKEHUE CBETA,
pasnoxkeHue O€eJoro cBeTa B CHEKTP U CIOXEHHE CHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3JIy4EeHHs) TI0 ONHUCAHHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUYECKOE SIBJICHHUE;

pacno3HaBaTh NPOSIBICHUE U3YUYECHHBIX (PU3NYECKUX SIBJIEHUHN B OKPYKaIOLIEM
mupe (B TOM uucie (PU3MYECKHE SBJIEHUS B MpPHUPOJE: MPWIMBBI U OTJIMBBHI,
nBrkeHrne IuaHeT COJHEYHOW CHCTEMBI, PEAaKTHBHOE JIBM)KEHHME  KHMBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMUYECKHe
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JeiCTBUE BUIAMMOIO, YJIbTPadUOJIIETOBOTO M PEHTTEHOBCKOTO  M3IY4YECHHH,
€CTECTBEHHbII pagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, paJHOaKTUBHOE
U3JIy4€HHE NPUPOJHBIX MUHEPAIOB JIEWCTBHE PAJMOAKTHBHBIX H3JIIy4EHUH Ha
OpraHu3M YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/ady B YUYEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

OINKCHIBaTh HU3YUYCHHBIE CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOJB3YS
¢usznyeckue BeNWYMHBI (CPEAHSsI W MTHOBEHHAas CKOpPOCTh Tela IpHu
HEPaBHOMEPHOM JIBHJKEHHMH, YCKOpPEHHUE, MepeMEelIeHHuEe MPU PaBHOYCKOPEHHOM
OPSMOJIMHEMHOM  JIBIDKEHHM,  yIjoBasi  CKOPOCTb,  LIEGHTPOCTPEMHTEIbHOE
YCKOpEHHE, CHJIa TPEHHUS, CUJIa YIPYTOCTH, CUJIA TSHKECTH, YCKOPEHUE CBOOOIHOTO
NaJIeHus], BEC TeJla, LEHTP TSKECTU TBEPIAOrO Tela, UMIYJIbC TEJA, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHHUYeCKasi paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPT U Tela,
MOJHSTOrO HaJl MOBEPXHOCTHIO 36MJIM, MOTEHIMATbHAS SHEPTHUS CKATOU MPYKUHBI,
KMHETHYECKasi HHEeprus, IOJIHAsI MEXaHW4YecKas JHeprusi, NepuoJ, W 4YacToTa
KoJIe0aHul, MeproJ MaTEMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIUHA BOJIHBI,
IPOMKOCTh 3BYKa W BBICOTa TOHA, CKOPOCTh CBETa, IOKA3aTeNlb MPEIOMIICHUS
CpeIibl), IPU OMUCAHUH MIPABUIIBHO TPAKTOBATh (PU3UUECKHUI CMBICI UCTIOTIB3YEMBIX
BEJIMYMH, UX 0003HAYEHUS U €AMHULIBI (PU3NYECKUX BEJIMYMH, HAXOAUTh (POPMYIIHI,



CBSI3BIBAIOIIUE TAHHYIO (PU3MUECKYIO BEIMUMHY C APYTUMHU BEIIMYMHAMH, CTPOUTH
rpaduky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH,

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SABIICHUS U MTPOLIECCHI, UCTIONb3YS
3aKOH COXpaHCHHsI OJHEPTUU, 3aKOH BCEMHPHOTO TATOTCHHUS, IPHHIIUII
CYIIEPTIO3HIINU CHJI, IPUHITUI OTHOCUTENbHOCTH | anmies, 3akoHbl HproTOHA, 3aK0H
COXpaHEHHUsl UMITYJIbCa, TEOPEMY O KHMHETHUECKOW SHepruu, 3akoH ['yka, 3akoH
bepHymin, 3aKOHBI OTpaKEHUSI M MPETOMIICHHUSI CBEeTa, (OPMYSy TOHKOW JIMH3HI,
IUTAHETAPHYI0O MOJENh aTOMa, HYKJIOHHYIO MOJENh aTOMHOTO SJpa, 3aKOHBI
COXpaHEHHs 3apsIOBOTO W MAaCCOBOTO YHCEI MPH SISPHBIX PEAKIUSIX, MPU ITOM
pa3anyaTth CIOBECHYIO (JOPMYIUPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

CTPOUTHh (PU3UYECKHE MOJEIN PEaTbHBIX OOBEKTOB, MPOILIECCOB U SIBICHHIA,
BBIICTISITh TIPU STOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (QUINUYECKUE MOJEIH I OOBICHEHUS
(u3NYECKUX MPOLIECCOB U pEIICHUs yUeOHBIX 3aa4;

OOBSCHATH (PU3NYECKHUE SIBICHUS, TPOIECCHl M CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, W pelaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOMMe YHUCICHHOTO OIECHUBAHUS
XapaKTEepPHbIX 3HAYEHUN (PU3NUYECKUX BEJIMYMH, IIPU 3TOM BBIOMpAThH aJCKBAaTHYIO
(GU3NYECKYI0 MOJEIb, BBISBISATH MPUUMHHO-CIIECICTBEHHBIEC CBSI3U M BBICTPAUBATh
JIOTUYECKYIO0 LEMOYKY pACCYKAEHUM M3 2—3 IIaroB ¢ OMOpPOM Ha M3yYCHHBIE
CBOICTBA (PU3MUECKUX SBICHUM, (PU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacy€THHIE 3a7jaud M0 MU3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAs aIEKBaTHYIO (PU3UYECKYIO MO/IENb, C UCIIOJIH30BAHUEM 3aKOHOB U (popmy!,
CBSI3BIBAIOIIMX (PU3MYECKUE BEJIMYMHBI, 3alMChIBaTh KpPAaTKOE YCJIOBHE W
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISBIISATH HEJOCTAIOIINE UITH N30BITOYHBIC TAaHHBIE,
00OCHOBBIBaTh BBIOOp METO/A pEIICHUs 3a/JadyH, WCIOIb30BaTh CIPABOYHBIC
JaHHbIE, IPUMEHITh METOJIbl aHAIN3a Pa3MEPHOCTEH, UCTIOIB30BaTh rpaduueckue
METO/IbI PeIlIeHus 3a7a4, MPOBOJUTH MaTEMaTHYECKUE MPEOOPa30BaHUsI U PACUETHI,
OLICHWBATh PEATMCTUYHOCTh TOJYYECHHOTO 3HAYeHUs (PU3MUECKOW BETMYUHBI |
OTIPEAETATh Pa3MEPHOCTh (PU3UYECKOW BEIWYUHBI, MOJTYYCHHON MPH PEIICHUU
3a/a4H;

pacro3HaBaTh IpoOJIEMbl, KOTOPbIE MOKHO PELIUTh IPU MOMOIIN (PU3NYECKUX
METOJIOB, W TMpeajiaraTb OPUEHTHPOBOYHBIA CHOCOO peUIeHHs, B OIMNUCAHUU
UCCIICIOBAaHMsI  PACIO3HABATh  MPOBEpsIeMOE  MPEANoJoXKeHHe  (TUIOTeE3y),
OLICHWBATh MPABUIILHOCTH MOPSAKA MTPOBECHUS UCCIICIOBAHNS, HHTEPIPETUPOBATH
MOJTyYEHHBIN Pe3yJIbTarT;

IPOBOAUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3UIECKIX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aKOHA COXpaHEHHS HMITYJIbCa, JCHCTBHE 3aKOHa bepHyM W BO3HUKHOBEHHE



NOIBEMHONW CHJIBI KpbUIa, 3aBUCHMOCTbh MEpHOJa KOJEOAHWN MPY>KHMHHOTO
MasTHUKA OT MACChI IPy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMILTUTY 1Bl
MaJbIX KOJIeOaHMi, MPSMOJIMHEITHOE pacpOoCTpaHEHHE CBETA, pa3lioKeHUue Oesoro
CBETa B CIIEKTP, U3yUEHHUE CBOICTB M300pa)k€HUs B IUIOCKOM 3€pKajieé U CBOMCTB
U300pakeHusl IpeaMeTa B coOMparoule JiMH3e, HaONIOJICHHWE CIUIOIIHBIX U
JUHEHYaTBIX CIIEKTPOB U3ITyYEHHUS]): dbopMynupoBath IPOBEPSIEMOE
NpeanosjokeHne (rumore3y) O  BO3MOXHBIX — PE3yJIbTaTax  HaOIIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa o0OpynoBaHuS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUIO0 MPSMBIX H3MEPEHHM, onpeaenss
CpellHEe 3HaYEHUE U3MEPSIEMOU BETMUMHBI U ONIPEIENSs HOTPEIIHOCTh PE3YIbTaTOB
NPSIMBIX U3MEPEHUI, 000CHOBBIBATH BHIOOP Cr10c00a U3MepeHUs (M3MEPUTEIBHOTO
npubopa);

IPOBOJANUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh
U YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHHE CBOOOIHOTrO
NaJeHUs, )KECTKOCTh MPYKUHBI, KOIPPHUIIMESHT TPEHUS CKOIBKCHHSI, MEXaHUIECKas
paboTa MW MOUIHOCTb, YacTOTa W NEPUOJ KOJeOaHUl MaTEeMaTUYECKOro U
OPYKUHHOTO MAasATHUKOB, (DOKyCHOE pacCcTOsHUE coOuparomed JuH3bl U e
ONTUYECKass CHJIa, PaJUOAKTUBHBbIA (DOH) C MCHOJIB30BAHUEM AHAJOTOBBIX H
nM(ppOoBBIX MPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA HU3MEPEHMS], IUIAHUPOBATh
U3MEpPEHHUsI, CAMOCTOSITEIBHO  COOMpPATh  AKCHEPUMEHTAIBbHYIO  YCTaHOBKY,
BBIUMCIIATh 3HAYEHUE BEJIMYMHBI U aHAJIM3UPOBATH IOJYYEHHBIE PE3yJbTaThl,
OLICHMBAs MOTPEIIHOCTD PE3YJIBTATOB KOCBEHHBIX U3MEPEHHI;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (pU3MUECKUX
BEJIMYMH (3aBUCUMOCTh MYTU OT BPEMEHU IMPU PABHOYCKOPEHHOM JIBIXKEHHH 0€3
HAaYaJIbHOW CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHHUS CKOJIBKEHHUSI OT CHJIbI
HOPMaJbHOIO JABJICHUS, MEpuojJia KoJieOaHMM MaTeMaTHYeCKOro MasiTHUKa OT
JUIMHBI HWUTH, OIpeleJieHHEe YCKOPEHUsT CBOOOJHOIrO NaJeHHUs, HCCIIEJOBaHHE
WU3MEHEHHUS] BEJIMYMHBI M HANpaBJICHUS WHIYKIMOHHOTO TOKA, 3aBUCUMOCTb yTIJia
OTpa)XEHUs CBETA OT yIJIa NaJeHus, yIiia IPeJIOMJICHHS OT yIJia MaJeHUsl CBETOBOTO
Jy4a, UCCJIeIOBAHNUE TPEKOB: U3MEPEHUE SHEPTUU YACTHUII 10 TOPMO3ZHOMY MYyTH
(mo dororpadusim)): COBMECTHO ¢ yuuTeneM (HOpMyIupoOBaTh 3a/lauy W TUIIOTE3Y
WCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEIEHO
coOupaTh  JIKCINEPUMEHTAIbHYIO  YCTAHOBKY, MPEACTaBIATH  IOJTYYEHHBIE
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHUJE TaOIuIl U rpaduKOB, OICHUBATH
NOTPEUIHOCTH, AEJIaTh BBIBOJBI [10 PE3YyJIbTaTaM UCCIEAOBAHMUS;

coOmoaaTe mpaBuia 0Oe30macHOro Tpyaa mpu paboTe ¢ J1abOpaToOpHBIM
000pyIOBaHUEM;



XapaKTepU30BaTh MPUHIHUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IIPOLIECCOB C ONIOPOM HA UX OMHUCAHUS (B TOM YHCIIE:
CIOUAOMETP, TaTYUKHU MOJIOKEHUS, PACCTOSHUSA U YCKOPEHUS, PAKETa, 3X0JIOT, OUKH,
nepuckorn, (oToannapar, MHUKpPOCKOIN, TEJIECKON, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03MMETp, KaMmepa BuiibcoHa), MCIONIb3ysh 3HAHUS O CBOMCTBax
dbusznyeckux  SABIEHUH W HEoOXonuMble  (U3MUECKHE 3aKOHOMEPHOCTH,
UCIIOJIB30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTWYECKUX IPOLECCOB IIpHU
pelieHnn y4eOHO-NPAaKTUYECKUX 3a]ad, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
1300pakeHU B IJIOCKOM 3€pKajie U coOMparomien J1H3E;

MPUBOJUTH NMPUMEPHI (HAXOAUTh HHPOPMALMIO O IPUMEPAX) MPAKTHYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HHU AJI1 OOECreYeHUs
0e30MacHOCTH NpU OOpallleHuu ¢ NpubopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxanus B MutepHere,
CaMOCTOATENBHO (HOPMYIUPYS MOMCKOBBIN 3aMpOC, HAXOJUTh MYTH ONpPEACIICHUS
JIOCTOBEPHOCTH TOJIyYEHHON HMH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HaHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh NPHU BBIMOJIHEHUU YYEOHBIX 3aJlaHUil HAyYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MAaTE€pHalbl, PECYPChl CETU
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOrO COJAEpkKaHUSs, IMyOJIHYHO
MPEACTABIATh PE3YJIbTaThl MPOEKTHOM MM UCCIEI0BATEIBCKON AEATENBHOCTU MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YYCHHBIM IOHSATUWHBIM ammapar u3y4yaemMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHWE IMIpe3eHTale ¢ y4éToM
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
11 du3nka — HayKa 0 PUPOJIE 2
1.2 DOU3NYECKUE BEITUYNHBI 4
1.3 EctecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Wroro mo paszneny 8
Pasnea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
2.1 Crpoenue BemiecTBa 2 1
99 JIBU>KeHMEe U B3aUMOJEHCTBHE YaCcTHUI 4 5
' BEIIECTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Uroro no pazaeny 7
Pa3nen 3. /IBu:xeHMe ¥ B3auMo/ieiicTBUE TeJl
3.1 Mexanuyeckoe IBUKEHUE 10
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bune! cun 15
Hroro mo pazneny 34

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH M Ta30B




41 Masnenue. llepenaya naBieHuss TBEPABIMU 5 5
' TEJIaMU, XUJKOCTSIMH U Ta3aMu
4.2 JlaBrieHHE )KUIKOCTH
4.3 ATtMochepHoe 1aBiIeHHE 1
44 )leﬁCTBlfe J)KUJIKOCTH U Tra3a Ha 12 3
NOrpyXEHHOE B HUX TEJIO
Utoro no pazneny 28
Pa3nea 5. PaGora n MoHOCTBH. JHEpPrus
51 PabGora 1 MomHOCTH 6 1
5.2 [IpocTeie MexaHU3MBI 8 2
5.3 MexaHuueckasi SHeprus
Wroro mo paszneny 19
Pa3nea 6. [loBTopuTe1bHO-0000 IIAI0IIM A MOYJIb
6.1 ‘ [ToBTOpHUTENBHO-0000IIAOIINIT MOTYIIb 6
Hroro no paszneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Pa3pen 1. TerioBble AiBJIeHUSA
11 CrpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Wroro mo pazneny 39
Pa3znen 2. DiiekTpuyeckrue 1 MAarHUTHBIE SIBJIEHUS
91 DNeKTpUYeCKHe 3apsiapl. 3apsHKCHHBIC Tela 9 1
' U UX B3aUMOJICHCTBUS
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 31 1 10
2.3 MarHuTHbIE SIBICHUS 11 4
24 DNeKTpOMarHuTHAs MHIYKIHS 7 1 1
Hroro no paszneny 58
Paspnen 3. IloBTopuTe1bHO-00001a01IHIT MOAY /b
3.1 [ToBTOpUTENEHO-0000IIAOIINI MOTYITb 5
Hroro mo pazneny )
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 22.5




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoubusie IlpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
MexaHn4YecKoe IBI)KEHUE B CITIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 Bsaumonelicteue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Wroro mo paszneny 63
Pasnen 2. Mexanuveckne KoJie0aHus U BOJIHBI
2.1 Mexannueckne KoineOaHus 8 3.5
2.2 MexaHnuecknue BOJIHBL. 3BYK 10 3
Hroro no paznery 18

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

3.1

DJIEKTPOMArHuTHOE MOJIE U
OJICKTPOMAardiuTHBIC BOJITHBL

Hroro no pazneny

6

Paznen 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA
4.2 JIuH3b! U onTUYECKUE TPUOOPHI
4.3 Paznoxxenne 6emoro cBeTa B CIEKTP




Uroro no pazneny

Paznen 5. KBanroBble siBJIeHUSA

16

5.1 Hcnyckanue u norjioneHne cBeTa aroMoOM 1
5.2 CtpoeHune aTOMHOTO sipa
5.3 SnepHble peakuu
Utoro no pazneny 16
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
6.1 Mexanunueckue siBIeHUS (IOBTOPUTEIBHO- 6 3
' 00001IaOIIUI MOTYJIb)
6.2 TemoBsie siBIEHUS (TIOBTOPUTEIBHO- 3
' 00001IaI0ITNIT MOTYITh)
6.3 DNEKTPOMAarHUTHBIE SIBIICHUS 3 1
' (mOBTOPUTENBHO-0000IIAOIIINI MOAYIIb)
6.4 CBeToBbIe sBIIeHUS (TOBTOPUTEIHHO- 1 1
' 0000IIAIOIUI MOTYIIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4
Hroro no pazneny 17
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

orwdPE

o

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

16.
17.
18.

®duswmka. 7 kinacc. Yueonuk (aBTop A. B. [lepoimkun).

®wusuka. COopHUK BOompocoB u 3a1ad. 7—9 kiaccel (A. B. Tlepoimikun).

[Tepensman S.U. 3anumarensHas pusuka. — M. I[Ipocsemenue, 1973.

XunbkeBuu C.C. duszuka Bokpyr Hac. — M., Hayka, 1985.

Ounuknonenus as aereit. T.18. Yenosek. [lox pea. B.A.Bonoguna — M., ABanTa+,
2002.

DHUMKIIONen4YecKuil cioBapp 0Horo ¢usuka. Coct. B. A. UysHoB. — M.,
Ilemaroruka, 1991.

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

IIpumepHast ocHOBHasi 0Opa3zoBaTesbHas MporpaMmma 00pa3oBaTEIbHOIO YUPEKACHUS.
OcHosnast mkosna. E. C. CaBunoB. - M.:IIpocsemenue,2011.(Ctanzaptsl BTOpOro
MTOKOJICHHS ).

[IpumepHbie mporpaMMbl 1o  y4eOHbIM  mnpeameraM. ®Dusuka7-9  kiaccsl.
EcrectBoznanne. 5 «kimacc.- M.: IIpocsemenune, 2010.(CtanmapTsl BTOpPOTO
MTOKOJICHHUS ).

ITporpammbl anst oOmieoOpa3oBaTeNbHbIX yupexaeHuil. duzuka. ActpoHOMHS. 7-
I1xmacc. B. A. Koposun, B.A. Opinos. - M.: JIpoda,2010.

dyHraMeHTaIbHOE AAPO cojaepikaHus obmiero obOpasoBanus. B.B. Kosnos, A. M.
Konnakosa- M.: [Ipocsemienue, 2010.(CtannapTsl BTOPOTO TMOKOJICHHUS ).

ABTOpCKas nporpaMmma OCHOBHOTO 00111ero 00pa3oBaHus 1Mo Gpu3mke i 7-9 Kiaccos
( A.B. Ilepoimikun, H.B. ®unonosuy, E.M. I'ytHuk, M., «/Ipodar», 2012 r.)

5. PaGoune nporpammsl. PI'OC. @Ousmka 7-9 knaccel: yueOHO-METOUUECKOE
nocobue/coct. E.H.Tuxonosa. M.:/Ipoda,2013.

6. ®I'OC. dusuka.7-9 knaccsl: paboune nporpammsl 1o yueoHukam A. B Ileppinikuna.
E.M. I'yrHuk/aBt. coct. I'. I'. TenmtokoBa. — Bonrorpan: Yuunrens.2015.

®usnka. 7 kinacc. YuebHuk (aBtop A. B. [lepbiukun).

®usuka. CoopHUK BOopocos U 3aj1ad. 7—9 kiaccel (A.B. Ilepblikun).

banamos M.M. O npupoze. — M., [Ipocsemenue, 1991.

bniynoB M.U. becensl o ¢pusuxe. — M., [Ipocsemenne, 1964.

bornanos K.}O. ®usuk B roctsx y 6uonora.— M., Hayka, 1986.

Byteipckuii I'.A. DxcnepumMenTanbHble 3a1a4uu 1o gusuke. — M., [Ipocsemienue, 2000.
I'opes JI.A. 3anumMarenbHble onbITH 110 Gusmke. — M., [Ipocsemenue, 1989.

Enbxun B.U.Opurunansusle ypoku pusuku u npuemsl o0yuenus.— M., Ilkona-TIpecc,
2000.

Nnbuenko B.P. [lepexpectku dhusuku, xumun u 6uonoruu. — M., [Ipocsemienue, 1988.
Jlanuna 1.51. BueknaccHas pabora no ¢pusuke. — M., Ilpocsenienue, 1977.

®danees ['.A. ®usnka u sxonorusi. — Bonrorpam, 2003.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lesson.edu.ru/
https://infourok.ru/
https://uchi.ru/teachers/lk
https://fg.resh.edu.ru



