Pa6ouasi nporpamma no yueoHomy npeamery «@uszuka» (yriayoaé HHbIH
YPOBEHbB).

Pabouass mporpamma mo yueOHOMY mnpeamery «Dusuka» (yriayOJE€HHBIHI
ypoBeHb) (mpeaMeTHas o01acTh «EcTecTBeHHO-Hay4dHBIE TMpeaMETh») (Hanee
COOTBETCTBEHHO - MporpaMma mo (usuke, (pU3MKa) BKIOYAET MOSCHUTEIBHYIO
3alliCKy, cojAepxkaHue OOydeHHus, TIUIAHUPYEeMbIE pe3yJbTaThl OCBOCHUS
POrpamMMBl 10 (HU3HKE.

IosicHuTebHASA 3aKCKA.

[Iporpamma 1o @Qu3uke Ha YpOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
yIIyOJI€HHOM YPOBHE OCHOBHOI 00pa3oBaTeIbHON MPOTPaMMBI, IPEICTABICHHBIX
B ®I'OC OO0, a Takxke ¢ yuérom (enepanbHO paboueit MporpaMMbl BOCITUTAHUS
¥ KOHIICTIIINY TIPeToAaBaHus yaueOHoro npeamera « Du3uka.

Copepxanne TporpaMMbl 1O (U3MKE HANpPaBICHO HA YIOBJIECTBOPEHHE
NOBBILICHHBIX 3alPOCOB O0YyYaromMXCs, CTpeMsIMXcsi K Oosee Triaybokomy
OCBOGHHUIO (IM3MUYECKUX 3HAHUH, W Ha (QOPMUPOBAHHE ECTECTBEHHO-HAYYHOU
IrPaMOTHOCTH  oOydaromuxcsi. B mporpamme 1o  (uU3MKE  Y4YUTHIBAIOTCA
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM OO0Yy4YEeHHUS, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[IporpamMma no ¢u3uKe ycTaHaBIMBAET paclpeesieHue yueOHoro MaTepuaia
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO OCIEA0BATEIbHOCTh
U3YyYCHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTUSA MPEIMETHOTO COACpPXKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIINXCs.

[Iporpamma 1o ¢u3uke pa3paboTaHa C IENbIO0 OKa3aHUS METOIUYECKOM
MIOMOIIIH YYUTENIO B CO3/IaHNHU paboueii mporpaMmbl IO y4eOHOMY TIPEIMETY.

®dusuka ABISETCS CUCTEMOOOPa3yIOIIUM I €CTECTBEHHO-HAYUHBIX YUYCOHBIX
IPEIMETOB, TMOCKOJIbKY (HU3NYECKUE 3aKOHBI JIeKAT B OCHOBE TIPOIIECCOB U

SBJICHUM, W3y4aeMbIX XWUMHEH, OWOJIOTHEH, acTpoHOMHEW u (U3HUECKOU



reorpaduel, BHOCHUT BKJIAJ B €CTECTBEHHO-HAy4YHYI KapTHUHY MHUDA,
npenocTaBisieT HauOosiee sCHble OOpas3lbl NPUMEHEHHWS HAyYyHOrO METOo/a
MO3HAaHMsI, TO €CTh CII0C00a MOIyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa u3 rnaBHBIX 3a1a4 (PU3MYECKOTO 00pa30BaHUS B CTPYKType OOILEro
oOpa3oBaHUsI COCTOWT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEepeca K HayKe y 00y4aronuxcs.

N3ydyenne ¢u3uku Ha yriyOJa€HHOM YpOBHE IIPENIOJIaraeT yBEPEHHOE
BJIQJICHUE CJEIYIOIMIMMH KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOIIMMH €CTECTBEHHO-
HAy4YHYIO IPAMOTHOCTb:

Hay4YHO OOBSCHSTH SIBJICHMUS;

OILICHMBATh ¥ TIOHUMAaTh OCOOCHHOCTH Hay4YHOTO MCCIIEIOBAHNUS;

UHTEPIIPETUPOBATh JAaHHbIE M HCIOJIb30BaTh HAay4YHbIE JOKA3aTeNbCTBA IS
MOJTy4EHUs BBIBOJIOB.

[enu wu3yuenuss (UMK HA YPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUs
onpesesieHbl B KOHLENLMM TNpenojaBaHus ydeOHoro mnpenmera «Pusuka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoii ®enepanuu, peaau3yroumx
OCHOBHBIE 00111€00pa30BaTeIbHbIE TPOrPAMMBI.

Lenu nzydenus: Gu3MKU Ha YrIIyOJIEHHOM YpOBHE:

pa3BUTHE HMHTEpEca W CTPEMJICHUS O0Yy4alouMXcs K HAaydYHOMY H3YYCHHIO
IPUPOJIbI, PA3BUTHE X UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUN O HAyYHOM METOJE TO3HAHHUA U (PopMUpOBaHHE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMupOBaHHE HAYYHOI'O MHPOBO33PEHUS KaK pe3yibTaTa M3y4yeHHUs OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

(GopMupoBaHUe YMEHHUH MPUMEHITh (QU3NUYECKHE 3HAHUS M HAay4YHbIE
JI0Ka3aTeNbCTBA IS OOBSICHEHUST OKPY)KAIOIINX SBJICHHIA;

dopMupoBaHre TPEACTaBICHUNA O poidu (GUMKH ISl PA3BUTUS JPYTHX

CCTCCTBCHHBIX HAYK, TCXHHUKHU U TGXHOJ’IOFI/If/'I;



pa3BUTHE npeiCTaBICHUN 0 BO3MOXHBIX cepax Oynyiein
npoecCHOHANbHON  JeATEIbHOCTH, CBS3aHHOM C (DU3UKOM, MOATOTOBKA K
JTanbHEHIIeMy 00yYEHUIO B 9TOM HAIPABJICHHH,

dbopMHpoBaHWE TOTOBHOCTHM K JajlbHEHIIEeMy HW3y4eHUI0O (U3MKK Ha
yrayOn€HHOM YpOBHE B pPaMKax COOTBETCTBYIOMIMX Tpoduield oOydeHus Ha
YpOBHE CpeHEro 001Iero 0opa3oBaHusl.

JlocTikeHre 3THX Ielied MporpaMmbl MO (GU3MKE HA YPOBHE OCHOBHOTO
o01mero o0pa3oBaHms 00ECTICYNBACTCS PEIICHUEM CIEAYIOIMNX 3a/1ay:

npuoOpeTeHre 3HAHUN O JHUCKPETHOM CTPOCHHUM BEIECTBA, MEXAHUYECKHUX,
TEIJIOBBIX, DJIEKTPOMArHUTHBIX ¥ KBAHTOBBIX SBJICHUSIX;

MPpUOOpPETECHUE YMEHUM aHATM3UPOBATH U OOBSICHATH (PU3UYECKUE SIBJICHUS Ha
OCHOBE M3YYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOCHHE METOJIOB PEIICHHS PACUETHRIX M KAUYECTBEHHBIX 3a1a4, TPEOYIOMUX
CO37aHMS U UCIOJIb30BaHUS (U3MYECKUX MOJCIEH, BKIIOYas TBOPYECKHE U
MPaKTUKO-OPUEHTUPOBAHHBIE 3a]a4H;

pPa3BUTHE WCCICIOBATEIHCKAX YMCHHM: HAONIONATh SIBJICHUS W HM3MEPSATH
bu3nUecKue BEIMYUHBI, BBIIBUTATh TUIOTE3bl U MpeJjiaratb SKCIepUMEHTAIbHbIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH M TIPOBOJUTH OMBITHI, SKCTICPUMEHTAILHBIC
WCCJICIOBAHMSI, aHAJTM3UPOBATH MTOTYUCHHBIC TAHHBIE M MIPOBOJIUTH BBIBO/IBI;

OCBOCHHE TPHUEMOB palbOThl ¢ WHPOpMaIMel (HU3MIECKOTO COAEpKAHUS,
BKJTFOYAsi MH(POPMAITHIO O COBPEMEHHBIX JTOCTHKCHUSAX (DU3UKH, MHTEPIIPETAIs U
KPUTUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO cO cdepaMu IpodeCCHOHATIBHONU JSATEIbHOCTH, CBSI3aHHBIMH C
GU3MKON, W COBPEMECHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
bu3YeCcKO HAyKH.

OO0miee 4YHCIO YacoB, PEKOMEHJOBAHHBIX JJI H3y4YeHUsS (PU3UKA Ha
yriyonéHHoM ypoBHe, - 340 yacoB: B 7 kiacce - 102 yaca (3 gaca B Henelnw), B 8
kiacce - 102 gaca (3 yaca B Heneno), B 9 kiacce - 136 dacoB (4 4aca B HEZE0).

[Ipu sTOM U3 00sA3aTEIBLHON YacTH y4eOHOro TuiaHa BbIAENseTCs: B 7 Kiacce - 68



yacoB (2 yaca B HejleNn0), B 8 kiacce - 68 yacoB (2 yaca B HeJeno), B 9 kiacce -
102 gaca (3 yaca B HEJIEIIIO).

[Ipennaraembiii B mporpaMme MO (HU3UKE IMEpeueHb Ja0OpaTOPHBIX M
IPAKTUUECKUX PaboT SABISETCS PEKOMEHJIATENbHBIM, YUUTENb JIE€JIAeT BbIOOp MpHU
IPOBENCHUH JIA0OPATOPHBIX pAadOT M ONBITOB € YYETOM HHIMBHIYAIbHBIX
0COOCHHOCTEM  OOydaromuxcsi,  CIUCKAa  JIKCIEPUMEHTANbHBIX  3aJlaHui,
npejiaraéMblx B paMKax OCHOBHOTO F'OCYJapCTBEHHOTO 3K3aMeHa 10 (PU3HKE.

Cooepircanue o0yuenus ¢ 7 Knacce.

* ®u3nKa 1 eé poJib B NO3HAHNH OKPYKAKLIEro MUPA.

®duszuka - Hayka O Ipupoje. SBiaeHHs NpUPOAbI (IEMEHTHI COAEpIKAHMUS,
BKJIFOYAIOIINE MEXKIpPEAMETHbIE CBsI3n). DU3MUecKue SBICHUSA: MEXaHUYECKUE,
TEIIOBBIE, AEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckre BeNWYMHBL. Pa3mepHOCTh. EnuHMIBI (U3UUECKUX BEIHYHUH.
N3mepenne Qu3anyeckux BeIUYMH. OTaloHbl. Puszuueckue npudopsl. llena
nenenus. [lorpemnocts n3mepenuil. [IpaBuna Oe3onacHoro Tpyna npu padbore ¢
nabopaTopHbIM 00OpynoBaHMEM. MexayHapoaHas cuctema eauHul. llepeBon
BHECHCTEMHBIX eIMHUL B equHuLb CH.

Kak ¢u3uka u qpyrue ectecTBEHHbIE HAYKH M3y4atoT npupoay. EcrectBeHHO-
HAayYHbIH METOJl TIO3HAHUWsS: HaAONIOJCHHE, ITOCTAaHOBKAa HAYYHOTO BOMPOCA,
BBIIBDKEHUE THUIIOTE3, SKCIEPUMEHT 110 TPOBEPKE TUIOTE3, OOBICHEHUE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIeCcKUX SBJICHUN C TOMOILBIO MOJIETIEH.

* Jlemoncmpayuu.

MexaHudecKkue, TEIUIOBbIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
SIBJICHHUS.

®dusznyeckue NpuOOpPbl U MpolLeaypa MPSIMBIX HU3MEPEHUH aHaJOroBBIM U
U (POBBIM NPUOOPOM.

* JlabopamopHvie pabomul u onvimel.

Omnpenenenre UEHbI ASEHUS Kbl U3MEPUTEIBHOT0 Ipubopa.

N3mepenue paccTossHUM.

N3mepenune momaan u o0béMa. MeTo 1 majaeTKu.



N3mepenune BpeMeHu.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

Ornpenenenue pa3MepoB MajbiX Teld. MeToa psJioB.

[IpoBeneHne wucciaeaoBaHUS MO TPOBEPKE THUNOTE3BI: JaJbHOCTh IOJETA
IapuKa, MyImeHHOTO TOPU30HTAIBHO, TEM OO0JIbINE, YeM OOJIBIIE BBICOTA ITyCKa.

* [IepBoHavyaibHbIE CBEIeHHS 0 CTPOCHHHU BelIecTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl U Macchl. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBr>keHre dvacTull BemiecTBa. CBA3b CKOPOCTH JBWKEHHS YaCTUL] C
temriepatypoil. bpoyHoBckoe nBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEIIECTBA: MIPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTHbple COCTOSIHHSI BELIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEN M TBEPABIX
(kpucTammyeckux) Tesl. B3auMoCBsA3b MEXJy CBOMCTBaMM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJICKYJISPHBIM CTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

* Jlemoncmpayuu.

Hab6nronenue 6poyHOBCKOTO JIBHKEHHUSI.

Habmonenue nuddysumn.

Habntonenue siBieHnil, 0OOBACHSIOMUXCS MPUTHKCHUEM WU OTTAIKUBAHUEM
YaCTHI] BELIECTBA.

* JlabopamopHvie pabomul u onvimel.

OrneHka quaMeTpa aToMa METOJIOM PSIOB (C UCTIONIb30BaHUEM (oTorpaduii).

OnbITHI 10 HAOTIOIEHUIO TETJIOBOTO PACITUPEHUS Ta30B.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSHKEHUS.

* JIBMKeHHE U B3AUMOEHCTBHE TeJl.

Mexannueckoe nBwxkeHue. Ilytb u  nepememenue. PaBHOMepHOE U
HEepaBHOMEpHOEe ABWKeHHe. CBOOOHOE TajJieHWe KaK MpUMEP HEPaBHOMEPHOTO
nerokeHust ten. CkopocTb. CpefHsis CKOPOCTh MPHU HEPABHOMEPHOM JIBUYKEHUH.

Pacyér nmytu u BpeMEeHU JBUKECHUSL.



I'paduku 3aBUCHMOCTEN BEIWYMH, ONMCHIBAIOMIMX JBKeHHe. OOiue
NOHATUS 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXKEHHE CKOpOCTeH Mg Ted,
JBIOKYIIUXCS MMapajijIeibHO.

SBneHne WHEPUUU. 3aKOH MHEpUUU. B3anMmonenlcTBuE Ten Kak NpUYMHA
M3MEHEHHSI CKOPOCTH JBIKEHMS Teil. Macca Kak Mepa MHEpPTHOCTH Tella B
NOoCTynaTeabHOM JBWXeHuUU. IlnotHocTh BemiecTBa. CBsi3b IJIOTHOCTH €
KOJMYECTBOM MOJIEKYJl B eAuHuIEe o00béMma BemectBa. CMecH M CIUIABBI
[loBepxXHOCTHAsA U IMHEWHAS TIJIOTHOCTb.

Cuna Kak xapakTepHUCTHKA B3auMojercTBus Tell. Cuila ynpyroctd U 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOIbXKEHUS W TPEHHE IMOKOs, BSI3KOE TpeHue. TpeHue B Mpupojae u
TEXHUKE.

* Jlemoncmpayuu.

HaOnronenne MexaHn4ecKoro ABMKEHUS Tela.

N3MepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKECHMUS.

HaOntonenue siBieHUs1 THEPIUU.

HaOnronenune naMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEJ.

CpaBHeHHE Macc N0 B3aMMOJICVCTBUIO TEI.

CrioxeHne CHI, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

* JlabopamopHwvie pabomul u onvimeol.

Omnpenenenrue CKOPOCTH PABHOMEPHOTO BWIKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIH JICKTPUIECKOr0 aBTOMOOMIIS M Tak Jiajee).

Omnpenenenre cpenHel CKOPOCTH CKOJBXEHUS Opycka WM IIapuka IIo
HAKJIOHHOM IUIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPAOTO Tea.

OnbITBl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHHs (nedopmarun)

MPYKUHBI OT MTPUIIOKEHHON CHUIIBI.



OnbIThl, NEMOHCTPUPYIOIIME 3aBUCUMOCTh CHUJIbBI TPEHUS CKOJIBKEHUS OT
CUJIbI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

* laBiieHue TBEPABIX TeJI, KUIKOCTE U ra3oB.

* Pazea 4. /laBiieHue TBEPABIX TeJI, >)KUAKOCTEH U ra3os.

Hasnenue. Cuina nasinenus. CriocoObl yMEHBIIEHUS U YBEJIMYEHUS JTaBJICHU.
JlaBnenue rasza. 3aBHCHMOCTH JaBJICHHS Ta3a OT O00BEMa W TEMIEpPATypHI.
[lepenaya naBiieHUs] TBEPIBIMU TEJIAMH, KUIAKOCTSIMHU U razaMu. 3akoH Ilackans.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTH  OT  DJIYOMHBI  MOTPYXEHUS.
['uppocrarnueckuit  mapagokc. CooOmaromuecst cocynbl. [wapaBiuyeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoiCTBO BOAOIIPOBOAA.

AtMocdepa 3emnn u arMmochepHoe AaBieHue. [IpuuuHBI cyliecTBOBaHUS
Bo3aAylHON oOonouku 3emid. OnbiTr Toppuuennu. M3mepenune armocdepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JlelicTBUE KUIAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TENO. BhITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumesa. Y clioBUE€ BOBHUKHOBEHUS BhITAJIKUBAIOIIECH
(apxumenoBoii) cuiibl, noarekanue. [naBanue ten. Bo3ayxormiaBaHue.

* Jlemoncmpayuu.

3aBUCUMOCTH JAAaBJICHUS ra3a OT TeMIepaTyphl.

[lepenaya naBineHUs ) KUIKOCTHIO U Ta30M.

Coobmiaromuecs: COCy/Ibl.

I'mapaBnnueckunii mpecc.

[IposiBeHue neicTBUS aTMOCPEPHOTO TABICHUS.

Cudon.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOU B HKUIKOCTh
YacTHU TeJa U IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITAJIKMBAIOUIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.



YcaoBue maBaHus TeJl: IUIABAHUE WIIM MOTPYKEHHUE TElI B 3aBUCUMOCTH OT
COOTHOILICHHMS INIOTHOCTEN TeJa U )KUJIKOCTH.

s JlabopamopHnvie pabomsi u onvimul.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMa MOrpyKEHHOHN B
KAJKOCTb YaCTH TeJA.

OrnpenesneHre BITATKUBAIONIECH CUJIBI, IEUCTBYIONIEH HA TEJIO, MOTPYKEHHOE
B KUJKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKHUBAIOIIECH CUIIBI, JEMCTBYIOIIEH HA TEJIO B
XKHUIKOCTH, OT Macchl Tela.

OneITel, JEMOHCTPUPYIOUIME  3aBUCUMOCTb  BBITAJIKMBAIOIIEH  CHIIBI,
JEUCTBYIOLIEH Ha TEJIO B JKUJKOCTU, OT 00bEMA MOTPYKEHHOU B KUAKOCTh YaCTU
T€Ja U OT INIOTHOCTHU KUJAKOCTH.

KoncTpynpoBanne apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKH U ONPEIEIICHHUE
€€ rpy30N0AbEMHOCTH.

*PaboTa 1 MOIIHOCTH. JHEPIHS.

Mexanuueckasi paboTa JJis CHJI, HAPABIEHHBIX BAOJb JIMHUU ITEPEMEILECHUS.
MomHoCTb.

[IpocTble MeXaHU3MBI: pblYar, BOPOT, OJOK, NOJHUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue priuara. [Ipasuio
MOMEHTOB. [IpumeHeHHe mpaBWiia paBHOBECUS pbluara K OJIOKy. «30J0TOe
npaBuio» mexanuku. KITJ[ mpocteix MmexanusmoB. IIpocTeie MEXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHUu3Max.

Mexannueckas dSHeprus. KuHeTMdeckas UM IIOTEHUMAIbHAs DJHEPIusl.
[IpeBpalieHre OTHOTO BHIA MEXAaHUYECKOW DHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y IIPEBPALLECHUS DJHEPTUU B MEXAHUKE.

* Jlemoncmpayuu.

[IprmMepbl TPOCTBIX MEXAHU3MOB.

* JlJabopaTopHbie paOOTHI U OTIBITHI.

Hccnenosanue ycinoBui paBHOBECHS pblyara.

N3smepenune KIIJ] HakIIOHHOM NIIIOCKOCTH.



N3yuenue npaBuia peluara AJis MOABUKHOTO M HETIOJBUKHOTO OJIOKOB.

Onpenenenue KIIJ] moaBuKHOTO 1 HETIOJABUKHOTO OJIOKA.

Onpenenenne pabOThl CUIIBI YIIPYTOCTH MPU MNOABEME IPY30B MPU MOMOLIU
MOJIBMXKHOTO OJI0Ka.

N3ydenue 3aKk0Ha COXpaHEHHS] MEXaHUYECKOW JHEPTUU.

Cooepircanue odyuenus ¢ 8 knacce.

* TenuioBbI€e sIBJICHUS.

OCHOBHBIE TMOJOXKEHUSA MOJIEKYJSIPHO-KUHETUYECKOH TEOPUU CTPOEHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOILINE
OCHOBHBIE T10JIOXKEHUS MOJIEKYJIAPHO-KUHETUYECKOU TEOPUHU.

Mopgenu TBEPAOTO, JXKUAKOTO M Ta3000pa3HOTO COCTOSIHUM BeIIECTBA.
Kpucrammueckue u amopdubeie Tena. ['padeH - HOBBIH Marepuan JJisi HOBBIX
TEXHOJIOTHHA. TEXHOJOrnM MOJYyYeHUs HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, KXUIAKOCTEH W TBEPABIX TEN HA OCHOBE IOJIOKEHHHW MOJIEKYJIAPHO-
KUHETUYECKOW Teopuu. I[I0OBEpXHOCTHOE HATSIKEHUE, CMAauMBAHUE, KAIWJLISPHbBIC
ABJIEHUA. TEIUIOBOE pACIIMpPEHUE W C)KATHE. 3aBUCUMOCTH JIABJIEHUS ras3a OT
00BbEMa, TeMIepaTypsl.

Temnepatypa. CBs3b TeMIeparypbl CO CPEOHEW KUHETUYECKON HHEprueu
TEIUIOBOTO JIBM>KEHUS YaCTHULL. TeMnepaTypHbIe NIKAJIbI.

Buytpennsas osHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH DHEpPIrHH:
TeIrIonepeaaya 17§ COBEpULICHNE paboTHI. Bunsl TEIIONEPENAYH
TEILIONPOBOJAHOCTb, KOHBEKIUSA, U3IydeHUe. Buael Terionepenayu B NpUpoae U
TexHuke. HeoOpaTuMOCTh TEIIOBBIX MPOLIECCOB.

KonuyecTBOo TemnoTel. YaenbHas TEMJIOEMKOCTh BELIECTBA. Te€MI000MEH U
TeIJI0Bo€ paBHOBecue. 3akoH HrioToHa-Puxmana. YpaBHeHME TEIIOBOTO OasiaHca.

[InaBiieHrE U OTBEPAEBAHUE KPUCTALNIMYECKUX BEILECTB. Y IENIbHAS TEILIOTA
miaBieHus. [lapooOpasoBanue u konneHcauus. Mcnapenne. Kunenue. Y nenbHas
TEIjoTa  mapooOpa3oBaHMs.  3aBUCUMOCTh  TEMIEpPaTyphl  KWIEHUS  OT

atMochepHoro naBiieHus. HachlllleHHBI M HEHACHIIEHHbIA Tap. BriaxkHOCTh

BO3/yXa.



DHeprus TOINIMBA. Y IeJIbHAsl TeIIOTa CTOPaHMUSL.

[Tpunnmner pabotel TemioBbix npurateneit. KIIJ TeroBoro mBurarers.
TeruioBple ABUTATEId W 3alIMTA OKPYXKAIOWIEH Cpeapl. TennoBble IOTEpU B
TEILUIOCETHX.

3aKOH COXpaHEHHUS W MPEBPALICHUS PHEPTrUU B MEXAHUYECKHX U TEIUIOBBIX
rporeccax.

* Jlemoncmpayuu.

Ha6nronenne 6pOyHOBCKOTO IBYKCHHSI.

Habmonenue nuddysun.

Habmronenue sBiICHUN MOBEPXHOCTHOI'O HATSHKCHHS, CMAauyMBaHUS |
KallWJUISIPHBIX SBJICHUMN.

Habmronenue TenioBoro paciimpeHus Tei.

N3MeHeHne paBieHUsl Ta3za MpU HU3MEHEHUUM O0bEMAa W HArpeBaHUM WJIU
OXJIKJICHUU.

IIpaBuna u3aMepeHus TeMIIEPATYpPHI.

Bue! Termonepenayn.

OxnaxaeHue Ipu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHuU pabOThl BHEIIIHUMU CUJIAMHU.

CpaBHeHUE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.

HabGmronenne kumnenus.

HaOnronenue nocTostHCTBA TeMIepaTyphl IPH TUIaBICHUU.

Mojenu TeIIOBBIX JBUTaTEICH.

* JlabopamopHwvie pabomul u onvimeol.

OnbITEI IO OOHAPYKEHUIO TEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKCHUS.

OnbITHI 1O BRIPAIIMBAHUIO KPUCTAVIOB TOBAPEHHOM COJIM WJIK caxapa.

N3mepenue temmeparypbl Tpyd IOMOIIA JKHAKOCTHOTO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

OnpITel MO HAOIIONCHHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, XUIKOCTEH H
TBEPABIX TEJL.

Onpez[eneHHe JaBJICHUS BO3/1yXa B OajoHe HIIIpyIa.



WccnegoBanue 3aBUCUMOCTH JIaBJIEHHUS BO3JyXa OT €ro oobéma wu
TEMIEPATYPHI.

[IpoBepka rumoTe3sbl JIMHEWHONW 3aBUCHMOCTH JIJTUHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HabGmionenne w3MeHeHHs] BHYTPEHHEH DSHEpPrHM Tela B  pe3yjbTaTe
TEIIONEepeNaur U padOThl BHEITHUX CHJL.

WccnenoBanue siBjeHUS TEINIOOOMEHA TP CMEIIMBAHUM ~ XOJIOJHOM U
ropsi4eu BOJBL.

Omnpenenenre KOJIUYECTBA TEIIOTHI, TOJIYYEHHOTO BOJION NIPU TEIJIO0OMEHE ¢
HarpeTbIM METAJUINYECKUM LIHIIMHIPOM.

Onpenenenre MOITHOCTH TEIJIOBBIX MOTeph (3aKkoH HbtoToHa-Puxmana).

OnpenenenHne yieapHON TEIUIOEMKOCTH BELECTBA.

Hccnenosanue npouecca UCIapeHus.

Onpenenenrne OTHOCUTEIBLHOM BIAKHOCTH BO3/1yXa.

Omnpenenenre yieapHON TEIUIOTHI IIABJICHUS JIbJA.

* JJIEKTPHYECKHE U MATHUTHBIC SBJICHUS.

Onextpuszanms Ten. [[Ba poja 3ieKTpuyecKHx 3apsaoB. B3ammopeiicTBue
3apspKEHHBIX Tell. 3aKoH KyroHa.

OnekTpuueckoe mnoisie. Hampsok€HHOCTh adnexkrpudeckoro noiid. [IpuHnmn
CYIEPIO3UILINU ANEKTPUUECKUX M0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snekTpuyecknx 3apsaoB. DJIEMEHTAPHBINA JJIEKTPUUECKAN 3apsl.
Crpoenne aroma. IIpOBOIHHKHM, HIHMAJIEKTPUKH U IOJIYNPOBOJHHUKH. 3aKOH
COXPAHEHM IEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCJIOBHS CYILIECTBOBAHUSA JJIEKTPUYECKOTO TOKAa.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBUSL 2JIEKTPUUECKOrO TOKa (TEMJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJNEKTPUUECKUI TOK B METaJIaX, )KUJIKOCTAX U ra3ax.

OnekTpuueckas nenb. Cujia Toka. DIEKTPUUECKOE HAIPSIKEHUE. AMIIEPMETP
Y BOJIFTMETP B LIENH MOCTOSIHHOTO TOKa. CONpPOTUBIIEHNE NPOBOJHUKA. Y IEJIBHOE
CONpPOTHUBJIEHUE BenlecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe u

napajuieliIbHO€ COEJUHEHHE MPOBOJHUKOB. OJEKTPOJABIKYIIAs cuia (gauee -



OJIC) B 1menu MOCTOSHHOTO TokKa. 3akoH Owma s monHo uenu. IlpaBuia
Kupxroda. Pacuét npocTeix anekTpuueckux memnei. HemuHeHbie 3J1eMEHTHI.

PaGota W MONIIHOCTH BIEKTPUUECKOTO Toka. 3akoH Jlxoynsa-Jlenna.
DNEeKTpUYECKUE LENMU U MOTPeOUTENN deKTpudecKoit sneprun B 0biTy. KopoTkoe
3aMBIKaHUE.

[TocTostHHBIE ~ MarHWUTHL.  B3auMOJIENCTBHE  TMOCTOSHHBIX ~ MAarHHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3eMJIM U €r0 3HAYCHHE JJIs KU3HU Ha 3eMIIe.
OnbiT Opcrena. MarHutHOe Ton€ d3JIeKTpUdeckoro Toka. OnbeiT  Awmrepa.
[IpuMeHEHUE HIEKTPOMArHUTOB B TEXHHUKE. JIEHCTBHE MAarHUTHOTIO IMOJS Ha
npoBoAHUK ¢ TokoMm. Cuia Awmmepa W ompeAeneHUE €€ HamnpaBJICHUS.
DJIEKTPOABUTATENL MOCTOSTHHOTO TOKa. lCMOJib30BaHWE 3JIEKTPOJBUTATENIEH B
TEXHUYECKUX YCT-POICTBAX U HA TPAHCIIOPTE.

Onbitel Dapanes. SABneHue 3neKTpoMarHuTHOW MHAYKIMU. [IpaBuiio Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300OHOBIIIEMBIX HCTOYHHKAX SHEPIHHU. DKOJOTHUYECKHE
npo0JIeMbl SHEPIeTUKU. TOIITUBHBIC SJIEMEHTHI U AJIEKTPOMOOMIIH.

* Jlemoncmpayuu.

DIIeKTpU3aLUS TEIL.

JIBa poJia 3MEKTPUUECKUX 3apsS0B U B3AMMOJCHCTBUE 3aPSKEHHBIX TEI.

Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.

DIIEKTPOCTATUYECKAsT UHAYKIIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.

MopaenupoBaHue CHUJIOBBIX JIMHUM SJIEKTPUYECKOTO TOJSI C TOMOILBIO
OyMa)KHBIX CYJITAHOB.

[IpoBOTHUKY Y TUAJIEKTPUKH.

M cTOYHMKH TTIOCTOSTHHOTO TOKA.

JIeHCTBHS DIEKTPUUECKOTO TOKA.

DJIEKTPUYECKUN TOK B 5KUIKOCTH.

I" a3oBbIi1 pa3ps.

N3mMepenure cuiibl TOKa aMIIEPMETPOM.



N3MepeHne 35eKTpUIeCKOTrO HANPSKEHUS BOJIBTMETPOM.

Peocrar u Mara3zuH CONpOTUBJIECHUM.

B3auMoericTBre MOCTOSSHHBIX MATHUTOB.

MopaenupoBaHue HEBO3MOXKHOCTHU Pa3IEJICHUS MOJIOCOB MAarHuTa.

MoennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MATHUTOB.

OmneIT Opcrena.

MarHutHoe€ MoJje ToKa. DJIEKTPOMarHur.

JleliCTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENb OCTOSTHHOTO TOKA.

Onbitel Dapajnes.

DIIEKTPOrE€HEPATOP MOCTOSIHHOTO TOKA.

* JlabopamopHwvie pabomul u onwvimol.

OnbITel 1O HAOJMIONCHUIO DJICEKTPU3alMM TeJA TPU CONPUKOCHOBEHUU H
WHIYKIUEN.

HUccnenoBanue JOEUCTBUSA  DJIEKTPUUYECKOIO IO HA MPOBOJHUKU U
JTIADJICKTPUKHU.

COopka 1 UCTIBITAHUE IIEKTPUIECKOM IETH MOCTOSTHHOTO TOKa.

HccnenoBanune 3aBUCUMOCTH CHJIBI TOKA, TPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaNpsHKEHUS HAa PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUUYECKOIO COMPOTUBIICHHUS
MPOBOJIHUKA OT €r0 JJIMHBI, TUIOIIAAN MOMEPEYHOr0 CEYCHUS U MaTepuarna.

OrnpeneneHue yaenbHOTO CONPOTUBICHUS TPOBOIHUKA.

IIpoBepka mnpaBwiIa CIHOXKEHUS HAIPSHKEHUW MPU  MOCIEA0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mnpaBwia sl CWIbl TOKAa NpPH MAPAIIIETBHOM COEIUHEHUU
pesuctopoB. Onpenenenne I/1C U BHyTPEHHETO CONMPOTUBJIEHUSI MICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[TpoBepka BbInoJIHEHUS 3aKOHA OMa 1J1 MOJTHOM 1eMu.

N3ydeHune BOIbTAMIIEPHBIX XapPaKTEPUCTUK HEITUHEUHBIX AJIEMEHTOB (JIaMITbI

HaKaJIMBAHHW:A WA ITOJIYIIPOBOJIHHKOBOTO I[I/IOI[a).



Omnpenenenre pabOThl AJIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 pPe3UCTop.
Ornpenenenne MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.

Onpenenenue KIIJ[ HarpeBaTesns.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS MIOCTOSIHHBIX MAarHUTOB.

N3ydenne MarHuTHOTO MOJISI MOCTOSIHHBIX MAarHUTOB MIPU X OObEIUMHEHUU U
pa3/ieIICHUH.

UccnenoBanne neCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3aUMOJIEHCTBUS KATYIIKHU C
TOKOM W MarHuta OT CHJIbl M HalpaBJ€HUs TOKA B KaTyIIKE W OT HalW4us
(OTCYTCTBUSI) CEp/IEUHUKA B KaTYIIIKE.

N3ydeHne neicTBus MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl JIEKTPOIBUTATEINS.

Nsmepenue KIIJI asekTpoaBUrateibHONM YCTaHOBKH.

OneIThl MO HMCCIENOBAaHUIO  SIBJICHUS  DJICKTPOMATHUTHOM  WHIYKIWH:
MCCJIEIOBAHUE U3MEHECHUM 3HAYCHUS Y HAPABJICHUS MHAYKIUOHHOIO TOKA.

Cooepircanue odyuenus ¢ 9 knacce.

* Mexanuuyeckue siBJICHHS.

Mexannueckoe aBuxkeHue. MarepuanbHas Touka. CrocoObl OMUCAaHUS
MEXaHUYECKOTO JABWKEHUS: TaOJIMYHBIN, rpapuueckuil, aHanutudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHSI.

BekTopHbie BEIWUYMHBI, ONIEpAllM C BEKTOPAMU, IPOCKIIMU BeKTOpa. Pannyc-
BEKTOP MAaTE€pUaIbHOW TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
MPSAMOJIMHEWHOE  JBH>KEHHE. HepaBHOMEpHOE MNPAMOJIMHEWHOE JBUXCHHUE.
Cpennsis 1 MTHOBEHHAs CKOPOCTh TeJIa MPU HEPABHOMEPHOM JIBUKCHUU.

Yckopenne. PaBHOYCKOpEHHOE TNPSIMOJMHEWHOE JBUKEHHUE. Y CKOPECHHUE
cBoOoaHOrO nagenus. OneITel [ anuies.

I'paduueckas uHTEpHIpeTalvsl YCKOPEHUS, CKOPOCTH, MPOUIAECHHOTO MYyTH U
MEpEMELICHHUS ISl TPSIMOJIMHEUHOTO JBUKEHUS.

JIBi>keHME Tenna, OPOIIEHHOTO MO/ YIJIOM K TOPHU30HTY.



JIBM>KEHUE 10 OKPYKHOCTH. JIMHEHHAs: CKOPOCTh, YIiI0Bass CKOPOCTh, MEPUO]T
¥ 4acToTa 00pallleHus MpyU PAaBHOMEPHOM JBUKEHUH MO OKPYX HOCTH. CKOPOCTh U
YCKOPEHUE MPH IBUKECHUU 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOIENCTBYIOIIASA CUJIA.

IlepBsiii 3akoH Herotona. Bropon 3akon Hetotona. Tpetuit 3akon HproToHa.
[IpyHIMT CynIepIO3UIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUs CKOJIbXKEHUs, CUila
TPEHUS TIOKOsI, Ipyrue Bubl Tpenus. KoadumueHT tpenus.

JIBM>KEHUE TEN MO OKPYKHOCTHU MO/ IEUCTBUEM HECKOIBKHUX CHIL

3akoH bepnymnu u nombémHas cwia Kpbuia. COBpEMEHHBIE JI€TATEIbHbBIC
ammaparbl, CyJa Ha MOABOAHBIX KpBUIbAX, AHTHUKPBUIO HA CKOPOCTHBIX
aBTOMOOUJISIX. [[BIoKEeHHE Moe3/1a Ha MAarHUTHOW TTOTYIIIKE.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUA. J[BMKEHHE TENl BOKPYT
rpaBUTAIIMOHHOTO IIeHTpa (B ToM uwucie I1aHer BOkpyr Comuua). Ilepmas
KOCMHUYECKasi CKOpOCTb. HeEBECOMOCTD U MEpPErpy3KH.

PaBHOBecue marepuanbHON TOYkH. AOCOMIOTHO TBEpAoe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHus. MOMEHT cuiibl. LleHTp TsixecTH.

Nmnynee Ttena. U3menenwe wumnynbca. KMMmynbc cuiibl. Yopyroe u
HEYINPYro€ B3aUMOJCHUCTBUE. 3aKOHbI M3MEHEHUSI U COXPAHCHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanuueckass paboTa W MOIIHOCTh. PaboTa cui TSXKECTH, YHPYTroOCTH,
TpeHusi. CBs3b dHEpPruM U padoThl. [loTeHIInanbHas YHEPTUs Tela, MOJHATOTO Hall
ITOBEPXHOCTHIO 3eMIIH. [loTeHIManbpHas sHeprust CxaTou npykuHel. Knunernueckas
sHeprus. TeopemMa O KMHETHYECKOW SHEPruu. 3aKOH HW3MEHEHHMS M COXPAHEHUS
MEXaHUYECKON SHEPTHUU.

* Jlemoncmpayuu.

Habnronenne MeXaHUMYeCKOro JABMIKEHHS Tejla OTHOCHUTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHeHue mnyTe€d M TPACKTOPUM JBMXKEHUSI OJHOTO W TOTO XK€ Teja

OTHOCHUTCIIBHO pa3HbIX TCJ OTCUETA.



N3mepennie CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUSI.

HccnegoBanue npru3HaKOB paBHOYCKOPEHHOT'O JIBUYKEHUS.

HaGnronenue nBMKeHUS Tella 10 OKPYKHOCTH.

HaGnronenne MexaHW4yecKux SIBJICHHUM, MPOUCXOMASIIUX B CHUCTEME OTCuéra
«Tenexka» mpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBWIKEHHUHU OTHOCHUTEIHHO
KaOuHeTa (PU3MKH.

Ha6nronenue paBHoBecus Tel, CBOOOIHOTO MajeHusl, KojieOaHusl MasTHUKA B
WHEPITUATHHBIX CUCTEMaX KaK MOATBEPKICHNE TPUHITUIIA OTHOCUTEITHHOCTH.

3aBUCUMOCTh YCKOPEHHS TeJla OT €ro MacChl M ICUCTBYIOIIEH Ha HETO CUJIBI.

Hab6nronenue paBeHCTBa CHIT IPU B3aUMOJICHCTBUH TEII.

N3menenune Beca Tena mpy yCKOPEHHOM JBHKEHUH.

[lepenaya umiynbca npu B3aUMOJICHCTBUU TEll.

[IpeoOpa3zoBanus SHEPTUH MPU B3aUMOICHUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPHA a0COJIFOTHO HEYIPYTOM B3aUMOCHCTBHUN.

CoxpaHeHne UMITYJIbCa IIPU YIPYTOM B3aUMO/ICHCTBHUHU.

HaGnronenne peakTHBHOTO JBHKEHUS.

CoxpaHeHHe dHEePTUH NMPU CBOOOTHOM MaJICHUH.

CoxpaHeHHE SHEPTHH NPU ABUKEHUU TeJa MO ISHCTBUEM NPy KHHBI.

* JlabopamopHvie pabomul u onvimel.

KoHcTpynpoBanue Tpakta njisi pasroHa M JaJbHEUIIEro pPaBHOMEPHOTO
JBIDKEHUS MTAPUKA WIH TETICHKKH.

OnpeneneHrue CcpeIHEH CKOPOCTH CKOJBKCHHS OpycKa WM JIBHKEHUS
IIapyKa Mo HaKJIOHHOM TJIOCKOCTH.

OmnpeneneHre YCKOPEHHUS Tela MPU PABHOYCKOPEHHOM JIBIDKCHHH  I10
HAaKJIOHHOM ITIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka runmoTe3sl: €CIM MPU PaBHOYCKOPEHHOM JBMKEHUU 0€3 Ha4allbHOMN
CKOPOCTH ITyTH OTHOCSITCS KaK PsiJT HEYETHBIX YKCEII, TO BpEeMEHA OJMHAKOBEI.

I/ICCHGI[OBaHI/Ie ABHXXCHMA TCJIA, 6pOIHeHHOF0 Imoa yrijiioMm K ropu3oHTy.



WccnegoBanue 3aBUCUMOCTHA  CHJIBI  TPEHHUS CKOJIBKEHHMSI OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenre ko uIeHTa TPEHNUS CKOTBKCHUS.

Omnpenenenue KECTKOCTU PYKUHBI.

UccnenoBanue 3aBUCUMOCTH CUJIbI YIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT
CTerieHH JepopMaIiiy Mpy>KUHEI.

Onpenenenre pabOThl CUIIBI TPEHUS MIPU PABHOMEPHOM JIB)KEHUU Teja MO
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue paboOThl CHJIBI  YOPYTOCTHM TpU  MOABEME Tpy3a C
UCITI0JIb30BAHUEM HEIMOJABUKHOTO U MOBUKHOTO OJIOKOB.

* Mexannueckue K0JIeOAHUS M BOJIHBI.

Koneb6arenbHoe nBxkenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUI: Mepro,
4acToTa, aMIUIMTyda. ['apMoHMueckue KoyieOaHus. 3aTyXawIlue KoJeOaHus.
BoinyxieHHbIe KoseOanus. Pesonanc.

MaremMatuyeckui U TPYKUHHBIM MaATHUKU. lIpeBpanieHue sHepruu mnpu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJHBL. [IpomonbHbie W momnepedHble BoOJIHBL. (CBOKCTBa
MEXaHUYECKUX BOJIH: uHTepdepeHuus u nudpaxuus. JJinHa BOJIHBI U CKOPOCTh €&
pacripocTpaHeHus. MexaHnueCcKre BOJHBI B TBEPJIOM TeJie, CEHCMUUECKUE BOJTHBI.

3Byk. PacnpocTpaHeHne W OoTpakeHHE 3ByKa. [ pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. WMudpasByk u ynbTpasByk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

* Jlemoncmpayuu.

HaOmronenne xoseO0aHui Ten MOX OEUCTBUEM CHJIBI TSHKECTH W CHJIBI
ynpyroctu. Habmrogenue konedanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenue BoIHYXACHHBIX KOJICOaHHUM U pe30HaHCA.

Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).

HaGnronenue muTepdepeHiuu u Au@pakiiid BOJH HA TOBEPXHOCTH BOJIBI.
HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI pE30HAHC.



* JlabopamopHwvie pabomul u onvlmol.

Omnpenenenue 4acTOThl U NepHoJa KojeOaHU MaTeMaTHYECKOIO MAasTHHKA.
Omnpenenenve dYacToThl W TepuoAa KojeOaHWH TPYKHHHOTO — MasiTHUKA.
HccnenoBaHue 3aBUCUMOCTH IepHoja KojaeOaHui rpy3a Ha HUTU OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IEpHOJAa KOJIEOAHWH NPYKMHHOTO MasiTHUKA OT
Macchl rpysa.

[IpoBepka He3aBUCHUMOCTM IepHoAa KoJieOaHWH Trpy3a, MOABEIICHHOTO K
JIEHTE, OT MAccChl rpy3a.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTD MEPUOIa KOJIEOaHUM Py KUHHOTO
MasTHHKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUSI.

* JJIEKTPOMATHUTHOE 110JI€ ¥ 3JIEKTPOMAarHUTHBIEC BOJIHBI.

OJIEKTPOMarHuTHOE  IOJE.  DJIEKTPOMAarHuTHblE  BOJHBL.  CBOKMCTBa
AIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
JIEKTPOMArHUTHBIX BOJH Ui COTOBOM CBs3u. Pammonokamus. Kocmuueckas
CBS3b.

OnexkTpomarHuTHas npupoga cera. CKopocTh cBeTa. BOiHOBBIE CBOMCTBa
cBeTa: MHTephepeHs U TUPpaKIus.

* Jlemoncmpayuu.

CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

WNurepdepenuus u audpakuus cBera.

* JlabopamopHwvie pabomul u onvimeol.

N3ydyeHre CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOMJIBHOTO
tenedona. IIpoBeneHre onbITOB MO HAOMIOJECHUIO UHTEPPEPEHIIMH U AUPPAKIUN
CBETa.

* CBeTOBbIE AABJICHUS.

JlyueBas MoJienb cBeTa M reoMeTpuueckas onThka. VCTOUYHMKHM CBeTa.
[IpssmonuueiitHoe pacnpocTpaneHue cBeta. 3armeHuss Connua u JlyHBIL
Otpaxxenne cBeta. [lnockoe 3epkano. 3akoH oTpaxeHus cBera. lloctpoenue

MU300pakeHnid, CHOPMUPOBAHHBIX 3€PKATIOM.



[Ipenomnenue cBera. 3aKkoH NpesioMIIeHHs cBeTa. [lonHOE OoTpa)keHHe cBeTa.
Hcnonp30BaHrE MOJHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xom mywyer B suH3e. Dopmyna ToHKOW JwmH3BL. [locTpoenue
u300paxkeHuif, CcHOPMHUPOBAHHBIX TOHKOW JWH30M. OmnTHueckas cucrema
doroanmapara, MUKpPOCKONAa M Tejleckoma. [7a3, Kak ONTHYecKas CHCTEMa.
bin30pyKoCTh U JAIBHO30PKOCTb.

Paznoxxenue Oenoro cBera B crnektp. Omnbitel HeloTona. CroxeHue
CIIEKTPAJIBHBIX LBETOB. J(Hcniepcus ceera.

* Jlemoncmpayuu.

[IpssMmonuHEHOE pacCIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300pakeHUM B IMIIOCKOM 3€pKaJe.

[Ipenomnenue cpera.

OnTuyeckuii CBETOBOJ.

Xon nyyel B coOuparoiieil JImH3e.

X0/ Iyd4el B pacCEUBArOIICH JIMH3E.

[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JTUH3.

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

Mopensb riasa.

Pasnoxenue 06eoro cBeTa B CIEKTP.

[Tomy4yenue 6emoro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

* JlabopamopHwvie pabomul u onvimeol.

HccnenoBanne 3aBUCMMOCTH yTila OTPAKEHUS CBETOBOTO Jiyda OT yria
naJICHUs.

N3ydenune cBONCTB M300paKeHUS B INIOCKOM 3€pKalie.

Hccnenoanne 3aBUCUMOCTH yIJIa MPEJOMIIEHUS OT yTila MaJEHUs CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX-CTEKIIO».

[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.



Omnpenenenrue (OKYCHOTO PacCTOSIHUS M ONTHYECKOM CHJIBI coOuparoiei
JIVH3BI.

OnBITHI IO Pa3IOKEHUIO OEJIOr0 CBETA B CHEKTP.

OneITel 1O BOCHPHUATHIO I[BETA MPEIMETOB IPU HX HAOMIOACHUU dYepe3
I[BETOBBIC (PUIIBTPHI.

* KBaHTOBbBIE SIBJICHHS.

Onwitel Pezepdopna u mmanerapnas mozaenb atoma. Monens atroma bopa.
HcnyckaHue u MoriomeHne ceera aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, O6era- u ramma-usnydenus. CTpoeHre aTOMHOTO
anpa. HykionHas wmoxaenb artomHoro snpa. M3orombl. PannoakTuBHBIE
npespanieHus. [lepuon monypacnaga atoMHbIX siaep. JlercTBue paanoaKTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MbL. 3alUTa OT PAIMOAKTUBHOTO U3ITyUYCHUSI.

SAnepHble peakuuu. 3aKOHBI COXPAaHEHUS 3apsSIOBOTO M MACCOBOIO YHCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b MacChl M JHEpPruu. Peakumm cuHTE3a U
nenenus snaep. Mcrounumkm sHeprum ConHua u 3BE3A. SnepHas >HeEpreTuka.
DKOJIOrHYecKre MpooOIEMBbI SIAEPHON IHEPTETUKH.

* Jlemoncmpayuu.

CnexTphl U3ITy4eHUs U MOTJIOLIEHHUS.

CnexTphl pa3aIu4HbIX Ta30B.

CnekTp Bogopo/ia.

HaGnronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHUBUPYIONTUX U3ITYUCHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

* JlabopamopHvie pabomul u onvimel.

Ha6nroneHue CrutoniHbIX ¥ JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUS.

HccnenoBanne TpEeKOB: U3MEPEHHUE YHEPIHMHU YACTHIIBI IO TOPMO3HOMY ITYTH
(o dotorpadusam).

N3mepenue paaroakTUBHOTO (oHAa.

* [ToBTOpPUTENHbHO-0000IIAKOIIIUIT MOTYJIb.



[ToBTOpPUTENBHO-00001IAIOIINK MOAYJIb MPEJHA3HAYEH JIsl CUCTEMAaTH3aLUU
U 000OmIeHMsI  MPEIMETHOTO  COAEpX aHUs M ONbITa  JIEATEIbHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCETro Kypca (pu3uku yriayOiaEHHOTO YpOBHS, a
TaKKe JJIs1 HOJArOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY dK3aMEHY 10 (PU3UKE.

B n1npouecce wH3ydeHHs [AHHOTO MOIYJA PpEATU3YIOTCS U MOJy4aroT
JajbHeWIlee pa3BUTHE Yy4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OPEIMETHBIX M METANpPEAMETHBIX pe3ysbTaToB oOOyudeHus, (OpMHUpPOBAHHE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHHE U ONMCAHUE SIBJICHHUI Ha OCHOBE
OPUMEHEHUs1 (U3NYECKUX 3HAHUN, MCCIEN0BATENbCKUE IEHCTBUS (BBIABHIKEHUE
TUIIOTE3, MTOCTAHOBKA IIEJIM M IUIAHWPOBAHUE MCCIICJOBAHUS, AHAINA3 JAHHBIX U
MOJIy4Y€HHUE BBIBOJIOB).

[IpennoururensHol  (GOPMOII OCBOEHUS MOJIYJS ABISETCA MPaKTUKYM,
porpaMma KOTOPOTO BKITFOUYAET:

pelieHre 3a1ad, OTHOCSAIIMXCS K pa3JuyHbIM paslielaM U TeMaM Kypca
($U3MKH, B TOM YUCIIE 33]1a4, UHTETPUPYIOLIUX COJIEPKaHUE PA3HBIX Pa3JIeloB;

BBINIOJIHEHHE J1a00PaTOPHBIX padOT U OMBITOB (BKJIKOYAsk pabOThl M ONBITHI U3
nepeyHell K paszjenaM Kypca) B YCIOBHUSIX CAMOCTOATEIBHOTO IJIAHUPOBAHUS
IIPOBEICHUSI UCCIIEIOBAHMS, BBIOOpAa U OOOCHOBAHUSI METOJAa U3MEPEHUS BEJIMYUH,
COOPKH SKCIIEPUMEHTAIIbHON YCTaHOBKH;

BBINOJIHEHHE MPOOJIEMHBIX 3aJJaHUI MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3amaHusl MO €CTEeCTBEHHO-HAYyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ IpyNIOBBIMHU WKW UHANBUAYAIbHBIMU IPOEKTAMHU, CBA3AHHBIMU C
coJiep>KaHreM Kypca (hU3UKH.

N3ydeHne MNOBTOPUTEIIBHO-0000IIAOIIETO MOAYJSI MOXET 3aKaHYHMBAThCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKU YIIIyOJIEHHOIO YPOBHS,
BKJIIOYAIONIEH 3a/laHus Pa3HOTO YPOBHS CIIOXHOCTH. Pe3ynbTaTbl BBIMOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3ukKe, a TaKxke

CBUACTCIILCTBOBATH O JOCTUTHYTOM YPOBHC eCTeCTBeHHO'HaquOﬁ I'paMOTHOCTH.



Ilnanupyemblie pe3yJabTarbl 0CBOeHUSA GPU3NKHU (YIriay0JEéHHBIN YPOBEHb)
HA YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus.

N3ydenne pu3uku Ha ypOBHE OCHOBHOTO OOIIETO OOpa30BaHHUs HAIPABJICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare n3ydenust GU3MKA Ha ypOBHE OCHOBHOTO OOIETO 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

* MIATPUOTHUYECKOTO BOCTIUTAHMUS:

IPOSIBJICHHE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
(bu3nYeCcKoil HayKH;

[IEHHOCTHOE OTHOIIEHHUE K JOCTUKEHHUSIM POCCUMCKUX yUEHBIX-(DU3HUKOB;

* FPAXKJITAHCKOTO U TyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSI:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJAEHUU OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUMN
busuky;

OCO3HaHUE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHIMUIIOB B JIEATEIBHOCTH
Y4EHOTO;

* 3CTETUYECKOTO BOCITUTAHUSA:

BOCTIPUSITUE SCTETHUUECKUX KadyecTB (PM3UYECKON HayKu: €€ rapMOHHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

* ICHHOCTU HAy4YHOI'O NTO3HAHHUS:

OCO3HaHWE UEHHOCTH (PU3MUYECKONM HayKM Kak MOIIHOIO HWHCTPYMEHTa
IO3HAHUS MHUpPA, OCHOBBI PAa3BUTUA TEXHOJIOTHMH, BaKHEWILEW COCTaBIISIIOLIEH
KYJbTYPHI,

OpUEHTallUd B JCATEJbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HbBIX
MPeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIbL;

pa3BUTHE HAY4YHOW JHOOO3HATEIBHOCTH, HHTEpeca K HCCIIEI0BATEIbCKOM

JIeSITCIIbHOCTH;



* hopMHpOBaHUS KYyJIbTYphl 310pPOBbS U 3MOLMOHAIBHOIO OJaronoay4us:
OCO3HAaHME LEHHOCTH Oe3omacHOro oOpa3a KU3HMU B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, Ba)XXHOCTH NpaBWJ O€30MacHOro NOBEACHUS Ha
TPAHCIIOPTE, HA JOpOrax, C OJJIEKTPUYECKHMM U TEIUIOBBIM OOOpYIOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

chOpMUPOBAHHOCTh HaBBbIKa pe(pICKCUU, NPU3HAHHE CBOETO IIpaBa Ha
OLIMOKY M TaKOTO0 K€ IIpaBa y Ipyroro 4yejaoBeKa;

* TPYJIOBOT'O BOCITUTAHUS:

aKTUBHOE Yy4YaCTHE€ B pELICHMHM MNPAKTUYECKUX 3ajad (B paMKaX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3allMy, HACEJIEHHOIO IMYHKTa, POJHOTO  Kpas)
TEXHOJIOTHYECKOW U COLMAJIbHOM HANpaBIEHHOCTH, TPEOYIOUIMX B TOM YHUCIE U
¢uznyeckux 3HaHWM; MHTEpeC K MPaKTUYECKOMY M3yudeHHUI0 Mpodeccui,
CBSI3aHHBIX C (PU3HKOI;

* 3KOJIOTUYECKOTO BOCIIUTAHHUS:

OpUEHTalMsl Ha NpUMEHEHUE (U3NYECKUX 3HAHUM A pelleHus 3aaad B
0o0JaCTH  OKpy’>Karomleil cpeipl, IUIAHUPOBAaHUA IIOCTYNKOB M OLEHKA UX
BO3MOYKHBIX ITOCJIEICTBUM JIJIs1 OKPY KAIOLEH CPEJIbI;

OCO3HaHHWE TI00aTBbHOTO XapaKTepa SKOJOTMYECKUX MpoOieM M MyTed Hux
pEeLIeHHUS;

* aJlanTalyy K U3MEHSIOMKMCS YCIOBUAM COLMAIIBHONM M MPUPOIHON CPEbL:
NOTPEOHOCTh BO B3aMMOJEHCTBUU TPHU BHIIOJHEHUH HCCIEIOBAHUN W MPOEKTOB
(bu3nyecKoil HalpPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSAM JPYTUX;

NOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 IPAKTHYECKYIO
NeATEIbHOCTh;, MOTPEOHOCTh B  (OPMUPOBAHMM HOBBIX 3HAHWM, yMEHUH
bopMynupoBaTh UIEH, MOHITHS, TUIOTE3bI O (PU3UUYECKUX OOBEKTAX U SIBICHUSX;

O0CO3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;

IUTAHUPOBAHUE CBOETO pPa3BUTHA B NPUOOPETEHUH HOBBIX (PUINYECKUX
3HAHWM; CTpEeMJIEHWE aHaJU3UpOBaTh U BBISBIATH B3aUMOCBSA3M NPHUPOJBI,

06IJ_ICCTB3 U DKOHOMHUKH, B TOM 4YHUCJIC C UCIIOJIb30BAHHUECM (I)I/ISI/I‘-IGCKI/IX 3HaHHﬁ;



OLICHKAa CBOMX JIEUCTBHM C YYETOM BIMSHHUS Ha OKpPYXAIOLIYyI Cpeny,
BO3MOYKHBIX INI00ATBHBIX TTOCIEICTBUM.

B pesynprate wusyuyeHuss Qusuku (yriyOn€HHBIM ypOBEHb) Ha YPOBHE
OCHOBHOTO 00Iero o00pa3oBaHus Yy oOywaromerocs OyayT chopMUPOBAHbI
MeTaIpeMETHBIC PE3yJIbTaThl, BKIIOYAIONINE IMO3HABATEIHHBIC YHHBEPCATHHBIC
ydeOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpPCAJIbHBIC YydeOHBIC ICHCTBUSA,
pEryJsiTUBHBIC YHUBEPCAIbHBIC yUeOHBIEC IEHCTBHUS.

OBnazieHNEe YHUBEPCATHLHBIMU YU€OHBIMH ITO3HABATEIHHBIMHE JICHCTBHUSIMHU:

* bazosvle jo2uuecKue 0elicmeust.

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKU OOBEKTOB (SIBIICHUIA),
KJIACCU(PHUIIMPOBATH UX;

BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHUBOPEUHUS B paccMaTpuBaeMbIX (hakTax,
JTAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHHSIM;

BBISBIIATh TIPUYWHHO-CJICICTBCHHBIC CBSI3M TIPH  W3YYCHUH (PU3MUECKHUX
SBJICHMM U TIPOIIECCOB, MPOBOAMUTH BBIBOJBI C UCIOJIb30BAaHUEM JCAYKTHUBHBIX U
WHIYKTUBHBIX ~ YMO3aKJIIOYCHHMH, BBIABUTATh THUIOTE3BI O  B3aWMMOCBI3IX
(buU3HYEeCKUX BEJIUYUH;

CaMOCTOSTEIIbHO BBIOMpATh CIOCO0 perieHus yuyeOHOW (pu3ndeckoi 3amadu
(cpaBHEHHME HECKOJBKMX BApHWAHTOB PEIICHUS, BHIOOpP HaMOOJee MOIXOIAIIETO C
y4€TOM CaMOCTOSITENIbHO BBIICICHHBIX KPUTEPHUEB).

* 6a308bie UCCIe008aMENbCKUE OCUCMBUSL!

UCIIOJI30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS,

MPOBOJUTH TI0 CAMOCTOSITEIBHO COCTABJICHHOMY IUJIaHY OIIBIT, HECIIOKHBIN
(bU3UYECKUl IKCTIEPUMEHT, HEOOJIBIIIOE UCCIEIOBAHUE (PU3UUECKOTO SIBICHUS;

OIICHHBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTHh MH(OPMAIIHIO, MOTYUECHHYIO
B XO0/I¢ UCCJICOBAHMSI HITA DKCIICPUMECHTA;

CaMOCTOSITeNIbHO (POopMyIupoBaTh OOOOIIEHHUS W BBIBOJBI IO pe3yJbTaTam

MPOBEAEHHOT0 HAOIOACHUS, OTIBITA, HCCIICIOBAHUS,



IPOrHO3UPOBATh BO3MOXKHOE JajibHeillIee pa3BuTue GU3NUECKUX MPOLECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

* paboma ¢ ungopmayueti:

MPUMEHSTh Pa3JIMYHbIE METOJbl, UHCTPYMEHTBl U 3alpOoChl MPU IMOUCKE U
otOope MH(POPMAIIUU WU JAHHBIX C YIETOM MPEIIOKCHHONW YIeOHOH (hU3ndecKoit
3aJlaui;

aHaJM3UPOBaTh, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MH(pOpMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

OIICHMBATh HAAEKHOCTh HWHGOpPMAIIMU 1O KPUTEPHUSM, MPEJIOKEHHBIM
YUHUTENEM WU CHOPMYITHUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITENIbHO  BBIOMpATh  ONTHUMaJbHYI0O  (GOpMYy  MpEACTaBICHUS
uH(pOpMAIMM U WUIIOCTPUPOBATH pEIIAEMble 337a4d HECIOXHBIMH CXEMaMH,
JyarpaMMamu, MHOM TpauKoil 1 UX KOMOMHAUSIMU.

OBnajzieHNe YHUBEPCATLHBIMU YU€OHBIMU KOMMYHUKATUBHBIMU JACHCTBUSMU:

* oOueHue:

B X0JIe 00CyXIeHHSI yueOHOro MaTepuala, pe3yJbTaToB J1abopaTOpHBIX paboT
Y MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYk Ia€MOI TEMbI U BBHICKA3bIBaTh
UJIeH, HAlleJICHHbIE Ha pEeLIEHUE 3aJ1a4M U MO AepKaHue OOLIEHUS;

CONIOCTABJISATh CBOU CYXAECHUS C CYKICHUSIMU JPYTHMX YYACTHHKOB JIMAJIOTra,
OoOHapy>KHUBaTh pPa3IMuME U CXOJCTBO MO3UIUI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX; IMMyOJIMYHO
MPEACTABIIATh PE3YJIBTAThl BBIMOIHEHHOTO (DU3UYECKOTO OIbITa (IKCIEPUMEHTA,
UCCIIEIOBAaHUS, IPOEKTA).

* cCOBMeCmHAs 0esIMmeNbHOCMb (COMPYOHUYECMBO):

MOHUMATh M HUCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAWBUIYATHHOM
paboThI U PEIIEHUH KOHKPETHOU (pr3nyecKoi mpoOiembl;

MIPUHUMATH LI€JId COBMECTHOM JIESITEIbHOCTH, OPTaHU30BbIBATh JCHCTBHUS 10
e€ JOCTHXKEHHUIO: paCTpeleNsTh pPOJH, OOCYXIaTh MPOLECChl U Pe3yJbTaThl

COBMECTHOM pabOThI, 00001IaTh MHEHUSI HECKOJIBKHX YETIOBEK;



BBITIOJIHATh CBOIO 4YacTh palbOThI, JOCTUTrasi Kaue€CTBEHHOI'O Pe3yJibTara IIo
CBOEMY HANpaBJICHUI0 U KOOPJUHUPYS CBOM JCHCTBUA C APYTMMH YICHAMH
KOMAaH/Ibl;

OLICHMBATh KadyeCTBO CBOETO BKJIAJa B OOIIMI TPOIYKT IO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYTHMPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHSL.

OBnazneHne yHUBEPCATbHBIMU YIEOHBIMH PETYISTUBHBIMU JCHCTBUSIMHU:

* CaMOOpeanHUu3ayus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYaIUsIX, TPEOYIOIIUX IS
penieHust GU3NUYECKUX 3HAHUM;

OpUEHTHPOBATbCS B  Pa3JIMYHBIX  MOJAXOJAX  MPUHATUS  PEUICHUM
(MHIUBUIYaIbHOE, IPUHATHE PELICHUS B TPYIIE, IPUHATUE PEIICHUN TPYIION);

CaMOCTOSITEJIbHO COCTaBJISATh QJITOPUTM pEIIeHUs (U3NYECKON 3ajauu WU
IUIaH HCCIENOBaHUS C Y4YETOM HMEIOIIHUXCA PECYpCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh IIPEIJIaraéMble BAPUAHTHI pEICHUM;

IPOBOJUTH BbIOOP 1 OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

* CAMOKOHMPOIIb (penekcuu):

JaBaTh OLEHKY CUTYyallMH U Mpejiarath IiaH €€ N3MEeHEHMUS;

OOBACHATh  MPUYUHBI  JIOCTMOKEHHUS  (HEIOCTHXKEHHUS])  pe3yJbTaToB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHBBI B JIE€ATEIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJIHEHHUS
(bu3MUeCcKOro HcCIeqoBaHUsl WJIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBHSIM.

* 9MOYUOHANLHBIU UHMENNEeKM.:

CTaBUTh ce0s Ha MECTO JPYroro 4esloBeKa B XO0Ji€ CIopa WM JUCKYCCHHM Ha
HAY4YHYIO TeMY, IOHUMaTh MOTUBBI, HAMEPEHHS U JIOTHKY IPYTOro.

* npuHamue ceds u Opyeux:

npu3HaBaTh CBOE MPABO Ha OMIMOKY MpHU pelieHUH (PU3NUECKUX 3a7a4 WIH B

YTBEPKACHUAX Ha HAYYHBIC TEMbI MU TAKOC K€ IIPAaBO APYIoro.



[IpeameTHbIE pe3yNbTaThl OCBOCHUS MpOrpamMMbl 1o ¢usuke (YriyOnEHHbIN
YPOBEHB ).

IIpenmeTHble pe3yjbTAaThbl 0OCBOEHHMSI MPOrPaMMbl MO (PU3HKe K KOHIY
o0y4eHus B 7 Kjacce:

[IpenMeTHble pe3ynbTaThl Ha YrayOJIEHHOM YPOBHE JOJDKHBI OTpakaTh
c(hOpPMHPOBAHHOCTH Y 00YJAIONTUXCS YMCHHIA:

UCIOJIb30BaTh MOHATUA: (U3UUECKUE U XUMHUUYECKHE SIBJICHUsI, HAOJI0ICHHE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CIAWHMIBI (U3NYECKUX BEIUYHH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpaeKTopusi, paBHOJACUCTByIomIast cui, jAedopmanus (ymnpyras, IlacTHYecKas),
HEBECOMOCTh, COOOLIAIOIINECS COCY/IBL;

paznmuuath sBieHUS (nuddys3us, TEMIOBOE JBM)XEHUE YACTHUI] BEIIECTBA,
PaBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE JBUKECHHUE, UHEPIIMS, B3aUMOJICHCTBUE
T€Jl, PaBHOBECHE TBEPABIX TEJI C 3aKPEIJIEHHOM OCBhIO BpallleHUs, Iepenada
JaBJICHUS] TBEPABIMHU TEJIaMH, >KUJIKOCTSIMU U Ta3amH, arMochepHOE AaBJICHUE;
IJIaBaHUWE TeJ, TMPEBpalICHUS MEXaHWYECKOM DHHEpruu) MO ONUCAHUI0 HX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
(bu3nUecKoe SIBICHHUE;

pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (DU3UYECKUX SBJICHUN B OKPY>KAIOIIEM
Mupe (B TOM yucie (uznueckue SIBJICHUS B MPUPOJC: MPUMEPHI IBUKCHUS C
Pa3JIMYHBIMU CKOPOCTSIMHU B KUBOM M HEKHMBOU INPUPOJE, NEUCTBUE CUII TIKECTH,
TPEHUSI, YIPYTOCTH B MPHUPOJE U TEXHUKE, BIUSHUE aTMOCHEPHOrO JABJICHHS Ha
YKUBOW OpraHu3M, IJIaBaHUE PbIO, phIUaru B TEJI€ YeI0BEKa), PU 3TOM MEPEBOIUTH
MPAKTUYECKYI0 3a/Jadyy B Y4eOHYIO, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA
(npu3HaKu) HU3MUECKUX SIBICHUI;

OTNUCBHIBATh M3YYCHHBIE CBOWCTBA Tel W (DU3NUYECKUE SBJICHUS, UCIOJIB3YS
busznueckue BenuuMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMsl, ITyTh,
CpEeIHsisl CKOPOCTb, CHJa YNPYroCTH, CHJIAa TSDKECTH, BEC Teja, Cujla TPEHWUS,

JaBJICHHE TBEPAOrO Tela, JABJIICHHE CTOJ0A >KUIAKOCTH, BBITAJIKHBAIOIIAsS CHIIA,



MexaHuveckas paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PQPUIIUEHT
MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETHUYECKasl U OTCHIIMAJIbHAS SHEPTHsl), IPU
ONMCAHWH TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICIT HCIIOJIh3YEMBIX BEIIMYHH,
uxX OOO3HAUEHUS U EIUHULBI (U3UYECKUX BEIUYUH, HAXOJIUTh (POPMYIIHI,
CBSI3BIBAIONTUE TAHHYIO0 (DU3UYCCKYIO BEJIMYMHY C IPYTMMH BEITMYUHAMHU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEH (PM3HUECKUX BETNINH;

XapaKTepu30BaTh CBONCTBAa TeJl, (PU3WYECKHUE SBJICHHUS U  IPOIECCHI,
UCIIOJB3Yys MpaBUjia CI0XKEHUs1 cuil (BAOJL OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[lackansg, 3akoH Apxumena, MPaBUIIO paBHOBecHs pblyara (010Ka), «30J0TOe
MPAaBWJIO» MEXAHWKH, 3aKOH COXPAaHEHUsS MEXaHMYECKON BSHEpPruu, NpU STOM
JlaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA W 3aMHUCHIBATh €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

CTPOUTH MPOCThIE (PU3MUECKHUE MOJACIH PEaTbHbIX OOBEKTOB, MPOIIECCOB U
SABJICHUM, BBIJEIATH TPU STOM CYIIECTBEHHBIE M BTOPOCTEICHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUH, MPUMEHITh GU3UUECKUE MOJCIHU JJIsl OOBSICHEHUS
(bU3MYECKUX MPOIECCOB U pElIEHUs Y4eOHBIX 3a/aY;

OOBACHATH (PU3UUYECKHE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M peuiaTh
KaueCTBEHHbIC 3aJlauyd, B TOM 4YHUCJE TPEOYIOIUEe YHUCIEHHOIO OICHUBAaHUS
XapaKTEPHBIX 3HAYEHUN (DU3NYECKUX BEJIMYMH, BHIOMPATh (U3HUECKYIO MOJIEb,
BBISIBJISITh IPUYMHHO- CJICICTBEHHBIE CBSI3U U BBICTPAUBATh JIOTUUECKYIO IETIOYKY
pPacCy>XKJIEHUH C HCIOJIb30BAHUEM H3YYCHHBIX CBOWCTB (PU3WYECKUX SIBJICHUM,
(bu3nYecKue 3aKOHbI, 3aKOHOMEPHOCTH U MOJICIIN;

pemiath pacuéTHeie 3a7auu (B 2-3 ACMCTBUSI) MO M3y4aeMbIM TeMaM Kypca
busuky, BeIOUpas GU3NIECKYI0 MOJIENb C MCIOJb30BaHUEM 3aKOHOB U (HOpMYII,
CBSI3BIBAIOIIMX (PU3MUECKUE BEIUYUHBI, 3allUChIBaTh KpaTKOe YCIOBHE U
pa3BEPHYTOE pelIeHHWEe 3ajlauyd, BBISBIATH HEIOCTAIOIIME WA HU30BITOYHBIC
JaHHBIE, OOOCHOBBIBATH BBHIOOp METOJA pEIIeHUs 3aJaud, WCIOIb30BaTh
CIIpaBOYHBIC JaHHBIC, TPOBOJUTH MaTeMAaTHYECKUE MPeoOpa3oBaHUs U PACUETHI,

OIICHHUBATh PCAIUCTUYHOCTL IMOJYUYCHHOI'O 3HAYCHUA (1)H3H“I€CKOI>1 BCINYHUHBI H



ONPEIENATh PA3MEPHOCTh (PU3NYECKOM BEJIMYMHBI, MOJYYEHHOW MPHU PEIICHUH
3aJlaui;

pacrmo3HaBaThb NPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh TMPH  MOMOIIH
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONMCAHWM  WCCJENOBAHMS  PAClO3HaBaTh  MPOBEPSEMOE  MPEINOJI0KECHHE
(rumotesy), UHTEPIPETUPOBATH OTYUYEHHBIN PEe3yIbTaT;

IPOBOJUTH OMBITHI IO HAOIIOJEHUIO (PU3NYECKUX SBJICHUM U (PUIUUECKUX
cBoiicTB Ten (muddy3us, TEMIOBOE pacIIMPEeHUE Ta30B, SIBICHUE WHEPIUH,
U3MEHEHHE CKOPOCTU MpPH B3aUMOJICHCTBUU TEJ, Mepeada JaBJICHUs KUIKOCTHIO
U Ta3oM, NPOSIBICHUE JEHUCTBUS aTMOC(PEPHOTO HaBJICHUSA, NEHUCTBHUE IMPOCTHIX
MEXaHU3MOB): (HOpPMYJIMPOBATh MPEINOIOKEHUE (TUMOTE3Y) O BO3MOXKHBIX
pe3ysibTaTax HaOMI0IEHU), CAMOCTOSITENILHO COOUpaTh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIBI;

OPOBOAWTHh TPSIMBIE W KOCBEHHBIE HW3MEpEHUs (PU3UYECKUX BEIUYUH
(paccTosiHUE, IPOMEXYTOK BpEMEHH, Macca Tesa, 00bEM Tella, Chila, TEMIeparypa,
IUIOTHOCTh JKUJKOCTU M TBEPAOIO Tella, CHJIA TPEHUS CKOJIbKEHHS, HaBICHHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIash Ha MOTPYXEHHOE B >KUJKOCTh
T€I0, KOA(PPUIMEHT TMOJE3HOro  JEWCTBHSI  MPOCTBIX  MEXAaHU3MOB) C
WCIIOJIb30BAaHUEM aAHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOD
MeTOJla M3MEpeHUs, (PUKCHUPOBATH IOKa3aHWsI NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMON BEJIMYMHBI C MOMOILBIO YCPEAHEHUS PE3YJIbTATOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;

IPOBOJUTH HECIIOKHBIE 3KCIEPUMEHTAJIbHbIE HCCIIEI0BAaHUS 3aBUCUMOCTEN
(bu3MYEeCKUX BEIWYUH (3aBUCHUMOCTH MYTH PAaBHOMEPHO JBHKYIIETOCS Tela OT
BPEMEHM [JBWKEHHS TeJa, CUJIbl TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMAaJIbHOTO
JaBJICHUS, KauecTBa OOpaOOTKM TOBEPXHOCTEM TEN M HE3aBUCUMOCTH CHUJIBI
TPEHUsI OT IUIOLIAAM CONMPUKOCHOBEHUS TeEJ, CUJbl YNPYTOCTU OT YAJUHEHUS
OpPYXUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00BbEMa MOTrPYKEHHOM 4YacTU Tela U OT
IJIOTHOCTH KHUAKOCTH, €€ HE3aBHUCHUMOCTU OT IJIOTHOCTU Te€Ja, OT TIyOMHBI, Ha

KOTOPYIO MOTPYXKEHO TEJIO, YCIOBUM IJIABAHUS TEJI, YCIIOBUM PABHOBECHS pblyara



U OJIOKOB): COBMECTHO C YyuuTesneM (QOpMyJIupOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTENbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CAMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY C HCIOJIb30BAHUEM HWHCTPYKLUH,
IPEJCTaBIIATh MMOJTYYEHHbIE 3aBUCUMOCTH (PU3NUECKUX BEJIMYMH B BUJIE TAOIMIl U
rpauKoB, OIEHUBATh MOTPEIIHOCTH, TMPOBOJUTH BHIBOABI MO pe3yibTaTaM
UCCJIEI0BAHNUS;

coOnofaTh IMpaBWia TEXHMKM Oe3omacHoro Tpyaa mnpu pabore ¢
7a00paTOPHBIM 00OPYAOBAHUEM;

yKa3bIBaTh IPUHLIMIIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOUCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIaloIIMecss COCylbl, OapoMeTp, phblyar,
MOJIBMOKHBINA M HEMOJBMXKHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTb;

XapaKTepU30BaTh MPUHLIUIIBI AEUCTBUS MU3YyYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX IPOILIECCOB C HCIOJb30BAHUEM HMX ONUCAHUS (B
TOM YHCJE: MOAUIMIIHUKKA, YCTPOMCTBO BOAOIPOBOJA, THIPABIMYECKUH Mpecce,
CU(OH, MAHOMETP, BBICOTOMED, MOPIIHEBON HACOC, apEOMETP), UCIOb3Ys 3HAHUS
O CBOHCTBax (PU3MYECKUX SIBICHUN W HEOOXOIMMBbIE (PU3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHUYHbBIE PUCYHKH H3YYEHHBIX TEXHHYECKHX
YCTPOMCTB, HU3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB MpHU
peleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

MPUBOANTH MPUMEPHI (HAXOAUTh UHPOPMALIUIO O MpUMEpPaX) MPAKTUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW MXU3HU JUIsl oOecredeHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMH M TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHUs! 370pOBbS U COOJNIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKPY’KAIOIIEH CPEE;

OCYUIECTBJISATH OTOOP UCTOYHUKOB MH(POpMALINK (PU3UYECKOTO COACPKAHUS B
HNuTepHeTe, €aMOCTOSITENIbHO (OPMYJNHpYsl TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIINXCS 3HAHUM W IMYyTEM CPaBHEHHUS Pa3JIMYHBIX HMCTOYHUKOB BBIIECIATH
uH(popMaIuIoo, KOTOpas SBISETCA MPOTUBOPEYMBOM WM  MOXKET  OBITh

HEJO0CTOBEPHOM;



UCIIOJIb30BaTh MPHU BBINOJHEHUM YYE€OHBIX 3aJaHUN HAYYHO-TIOMYJISAPHYIO
JUTEPATypy (PU3MYECKOro coaepKaHus, CIPaBOYHbIE MaTE€pHANbl, PECYPChl CETU
WNuTepHeT, BiameTh npuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MPEeoOpa3oBaHUS
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIE KPAaTKHWE MHCHMEHHBIE W YCTHBIE COOOIIECHUS Ha
OCHOBE 2-3 MCTOYHWUKOB WH(pOpMAIMU (HU3HUIECKOTO COJCpKAHHUS, B TOM YHUCIC
nyOJUYHO MPOBOJAUTH KPaTKHE COOOIIEHUS O pe3yJibTaTax MPOECKTOB WM YYEOHBIX
WCCIICIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIB30BaTh W3YYCHHBIN TOHSITUWHBIN
anmapar Kypca (GU3MKU, COMPOBOXKAATh BHICTYIUICHHE MTPE3CHTAIINECH;

OpU  BBINOJHEHUU YYEOHBIX TPOEKTOB U HCCIEAOBAHUM pachpeneisTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBUM C MOCTaBJIECHHBIMU 3aJja4aMu, CIEIUTh 3a
BBHITIOJIHEHUEM TLIaHA JIEUCTBHM, OLIEHUBATh COOCTBEHHBIN BKJIAJ B JIEATEIbHOCTh
TPYIIbl, BBICTPAaUBAaTh KOMMYHUKATHUBHOE B3aUMOJICHCTBUE, YUUTHIBAsi MHEHHE
OKPY/KAOLIUX.

IlIpeomemmnvie pe3zyibmamosl 0C60EHUA NPOPAMMBL NO Qu3uKe K KOHUY
00yuenus ¢ 8 Knacce:

[IpeameTHbIe pe3ynabTaThl Ha YIIYOJEHHOM YPOBHE JOJIKHBI OTpa)xaTh
c(hOpMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

WCIIONB30BaTh TMOHATUS (Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBH)KCHUE
aTOMOB M MOJIEKYJI, arperatHbleé COCTOSHUSI BEIIECTBA, KPUCTAIUIMYECKHE U
aMmopdHble Tela, HACHIIEHHBIA M HEHACHIIIEHHBIA Map, CHOCOObI W3MEHEHMS
BHYTPEHHEW DSHEPIrUM, DJJEMEHTApPHBIA DJJIIEKTPUYECKUN 3apsl, IPOBOJHUKH,
MOJIYNPOBOJHUKH, JUAIEKTPUKH, UCTOYHUKH MTOCTOSTHHOTO TOKA, SJIEKTPUUECKOE U
MarHuTHOE MOJIsf, ONTHYECKas CHUCTeMa) M CHUMBOJIMUYECKUM S3bIK (DU3UKU TpHU
pEIIeHNH YYEOHBIX U MPAKTUUYECKUX 3a/1a4;

pasunyath sBJICHUS (TEIJIOBOE paciIupeHue (CKaTue), TeIIOBOe paBHOBECHE,
MOBEPXHOCTHOE HATSIKCHHE, CMauydMBaHUE, KalWULIPHBIC SBJICHUS, HCIApEHHUE,
KOHJICHCAITWs, TUIABJICHNWEe, KPUCTAJUIN3AIMs, KUTIEHHUEe, CIIOCOOBI TeIuIonepeiadn
(TETI0MPOBOHOCTh, KOHBEKIIUSI, W3JIyYEHHUE), TEIJIOBBIC IMOTEPH, DJICKTPHU3AIIMS

TCI, BSaHMOﬂCﬁCTBHe 3apAaAa0B, I[CﬁCTBHH QJICKTPHUYCCKOI'O TOKa, KOPOTKOC



3aMbIKaHHE, B3aUMOJICVICTBUE MATHUTOB,  JEWCTBUE  MArHUTHOIO  TOJISL  Ha
POBOJHUK C TOKOM) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NUECKOE SIBJICHUE;
pacno3HaBaTh MPOSBICHUE U3YYEHHBIX (DU3UUECKUX SIBJICHUI B OKPYKAIOIIEM
mupe (B TOM 4Hcie (U3MYEecKHe SBICHUS B TPUPOJE: TMOBEPXHOCTHBIE U
KaWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTALIBI B NpHUpoAe, u3nydeHue CosHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHETa,
AIIEKTPUYECKUE SIBICHUS B aTMocdepe, 3JIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE 1oJjie 3eMiiu, Apeid MorcoB, Pojib MArHUTHOTO MOJIS JUIsl )KU3HU Ha
3emiie, MOJIAPHOE CHUSIHUE), MPU 3TOM MEPEBOJUTH IMPAKTUYECKYIO 3a]ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHbIC CBOMCTBA (ITpU3HAKU) (PU3NUECKUX SIBIICHUI;
ONUCHIBAaTh M3yYEHHBIE CBOMCTBA Tel U (U3UYECKUE SIBJICHUS, HCIIONb3Ys
du3nyeckue BEIWYMHBI (TeMmIepaTypa, BHYTPEHHSI DSHEpPrusi, KOJUYECTBO
TEIJIOTHI, paboTa rasa, yAelbHass TEIJIOEMKOCTh BEIIECTBA, YAENbHAs TEIIOTa
IUIaBJICHUS, YZEJIbHAs TEIUIOoTa MapooOpa3oBaHus, YJEJbHas TEIUIOTa CrOpaHUs
TOIUIMBA, KOA(DPUIIMEHT MOJE3HOTO IECUCTBHS TEIJIOBOM MAaIIMHBI, OTHOCUTEJIbHAS
BJIQXHOCTh BO31YyXa, DJIEKTPUYECKHM 3apsj, CHJIAa TOKA, DJJIEKTPUUYECKOE
HaIpsDKEHWE, CONPOTHBIIEHUE MpoBoAHMKA, J/C B menu IMOCTOSHHOIO TOKa,
ANEKTPUUECKOE VYAEIbHOE CONMPOTUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh
AJIEKTPUYECKOTO TOKA), PU ONMMCAHUN MPABUIIBHO TPAKTOBATH (PU3UUECKHUIA CMBICI
UCIIOJIb3YEMbIX BEJIHMYMH, MX OOO3HAYEHUsI M €IUHULbLI (PU3NYECKUX BEJIUYMH,
HaXoAUTh (HPOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUUYHMHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH;
XapaKTepHU30BaTh CBOMCTBAa Tel, (PU3WYECKUE SBJICHHUS M TPOILECCHI,
VICITOJIb3YsI OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YpaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHUS SJEKTPUUYECKOTO
3apsna, 3akoH KysjoHa, NpUHIUI CYNEpHO3ULIMM 3JIEKTPUYECKUX MOJeH, 3aKOH
Owma g yyacTka uenu, npasmia Kupxroda, 3akon Oma 1t IOJTHON 1IeTH, 3aKOH
Jlxoyns-JleHna, 3aKOH COXpaHEHUsI SHEPIHH, MPU 3TOM pPa3jindarTh CIOBECHYIO

(bOpMyYITMPOBKY 3aKOHA U €T0 MAaTEMaTUYECKOE BhIPAKEHUE;



CTPOUTH IPOCThIE (PU3NYECKUE MOJEIN PEATBHBIX OOBEKTOB, MPOLECCOB U
SBJICHUH, BBIACIATH IPU ITOM CYLIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOWCTBA
00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh (PUINIECKUE MOJEIH JIJIsI OOBSICHEHHUS
(u3HYECKUX MPOLIECCOB U PEIICHUs YyUeOHBIX 3a1a4;

OOBSACHATH (PU3UUYECKUE SBICHUS, MPOIIECCH] M CBOMCTBA T€J, B TOM YHCIIC U B
KOHTEKCTE€ CHUTYyallMil MpaKkTUKO-OPHEHTHPOBAHHOIO XapakTepa, W pelaTh
KaueCTBEHHbIC 3a/ladyd, B TOM 4HCJE TpeOylOIMe YHUCICHHOIO OLEHUBAHUS
XapaKTEepHBIX 3HAYCHUN (PU3MUECKUX BEJIMYWH, BHIOMPATh (PU3MUECKYIO MOJEIb,
BBISIBJISITH IPUYUHHO- CJIEJICTBEHHBIE CBSI3U M BBICTPAUBATH JIOTMYECKYIO LIEMTOYKY
pacCyXJ€HHI C HCIOJIb30BAHUEM H3YYEHHBIX CBOWCTB (DU3MUECKHUX SIBJICHU,
(U3HYECKUX 3aKOHOB, 3aKOHOMEPHOCTEN U MOJIEIIEH;

pemiath pacu€THble 3a7aud (C HCIOJNb30BaHWEM 2-3 ypaBHEHHH) IO
U3y4aeMbIM TemMaM Kypca (Qu3uku, BbIOMpas (U3HYECKYI0 MOJEIb C
UCIIOJIb30BAaHUEM 3aKOHOB M (DOpPMYJ, CBA3BIBAIOIIUX (PU3MYECKHE BEIUYMHBI,
3alMCBIBATh KPATKOE YCJIOBUE M pa3BEPHYTOE PEIICHUE 3a/1aud, BBISABIATH
HEJIOCTAIOIINE MM U30BITOUHBIE TaHHBIE, 0OOCHOBBIBATH BHIOOP METOAA PELICHUS
3aJauM, UCHOJIb30BaTh CIPABOYHbIE JaHHbIC, IPUMEHATh METOJAbl AaHaIu3a
pa3MepHOCTEH, UCMONBb30BaTh Ipa)uuecKre METOAbl PElICHUs 3a]lay, MPOBOJIUTH
MaTeMaTUYeCcKue MpeoOpa3oBaHUsl W Pacy€Thl, OLIEHUBATh PEATMCTHYHOCTH
MOJIyYEHHOT0 3HAueHUs (U3MUECKON BEIMYMHBI U OMNPEIENATh Pa3MEpPHOCTh
(U3MYECKON BEIMYMHBI, TOTYYEHHOU MPU PEIICHUH 3a/1a4K;

pacrno3HaBaTb NPOOJEMbI, KOTOpPbIE MOXXHO pEIIUTh MpPU [MOMOUIH
¢u3nyecKux METOAOB, W NpeljaraTb OPUEHTHUPOBOYHBIA CIOCOO pelIeHHs, B
ONMMCAHWM  WUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  MPEANOJI0KEHHE
(runotesy), UHTEPIPETUPOBATH NOJYyUYEHHBINH PE3yJIbTaT;

IPOBOJUTH OMBITHI MO HAOIIOJEHUIO (PU3UUYECKUX ABJICHUM MM (PU3NYECKUX
CBOMCTB TeJ (KamWJUISIpHBIE SIBJIICHUSA, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0béMa W TemmepaTypbl, CKOPOCTH IpolLiecca OCThIBaHMUSA (HArpeBaHus) MpH
U3JIy4eHUH OT LIBETa H3JIydarouledl (MOrJomaronieil) MOBEpXHOCTH, CKOPOCTh

HUCIIapCHUA BOJbI OT TCMIICPATYPBI KXHUJAKOCTH M INIOHIAAU ee IMOBCPXHOCTH,



AIIEKTpU3aLUs TNl U B3aUMOJECHCTBUE AIEKTPUUYECKUX 3apsi/ioB, B3aUMOJEHCTBUE
IOCTOSTHHBIX MarHUTOB, BU3YyaJIU3alisl MArHUTHBIX MOJIE€H NOCTOSTHHBIX MarHUTOB,
JEHCTBUSI MarHUTHOTO TOJI Ha MPOBOJHUK C TOKOM, CBOWMCTBA 3JEKTPOMArHUTA,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSIHHOIO TOKA): (JOPMYJIUPOBATH MPOBEPSEMOE
NpeanosjokeHne (rumore3y) O  BO3MOXKHBIX — PE3yJIbTaTax  HaOIIOJEHUH,
CaMOCTOSITENIFHO cOOMpaTh yCTAaHOBKY W3 M30BITOYHOTO Habopa 00OpyIOBaHMUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

OPOBOAWTHh TPSIMBIE U KOCBEHHBIE HW3MEpEHUs (PU3UUYECKUX BEIUYUH
(TemmepaTypa, OTHOCHUTEJIbHAsl BIAXKHOCTh BO3/yXa, CWIa TOKA, HaIpsDKEHUE,
ylenabHas TEIUIOEMKOCTh BEIECTBA, CONPOTHBICHHWE IPOBOJHUKA, padboTa Hu
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCIOJIH30BAHHUEM AHAJIOTOBBIX M IH(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJA U3MEPEHUs, (PUKCUPOBATH IOKa3aHUS
npuOOpOB, HAXOAUTH 3HAUYCHUE U3MEPSEMON BEIMYUHBI C MOMOIIBIO YCPETHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPELNTHOCTh U3MEPEHUM;

IPOBOJUTH SKCIIEPUMEHTAIIBHBIE HUCCIEI0BAHUS 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH (3aBUCHMOCTH JaBJICHHUS BO3AyXa OT €ro o0bEMa M HarpeBaHUs WU
OXJIAKICHHMS, UCCIIEI0OBAaHUE SIBICHUS TEIUI000MEHAa IPU CMENIMBAaHUH XOJIOJHOMN U
ropsiueld BOABI, 3aBUCUMOCTH COIMPOTUBJICHHS TPOBOJHUKA OT €ro JJIUHBI,
IUIONIAIA  TOMEPEYHOTO CEYEeHHUS U YACTBbHOTO COMPOTHBIICHUS BEIIECTBA
IPOBOJIHMKA, CUJIbI TOKA, NMPOTEKAIOIIETO0 Yepe3 MPOBOJHUK, OT HAIPSDKEHHS Ha
MIPOBOIHUKE, MCCIIEOBAHNUE TOCIEIOBATENILHOTO W MapaJJICIbHOTO COSIMHEHUN
IPOBOJHUKOB): COBMECTHO C Yy4HTeNneM (OpMyIMpoBaTh 3ajayy M THIOTE3Y
UCCIIEIOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSATEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
IPEJCTaBISATh MMOJTYYEHHbIE 3aBUCUMOCTU (PU3MUECKUX BEJIUYUH B BUJAE TAOJIUL U
rpadMKoB, OIICHMBATh MOTPEIIHOCTH, IPOBOJAUTH BBIBOJABI IO pE3yJbTaTaM
WCCIICTOBAHMS,

coOmoiaTh TpaBmia 0e30MacHoOTo TpyAa mpu paboTe ¢ JabopaTOPHBIM

000py1I0BaHUEM;



XapaKTepU30BaTh MPUHLIUIIBI AEUCTBUS U3YyYEHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLECCOB C HMCIOJIb30BAaHUEM HX ONUCAHUS (B
TOM 4YHCJIE: CHCTEMa OTOIUIEHHWA JIOMOB, TUIPOMETp, MapoBas TypOuHa,
amIepMmerp, BOJIETMETD, CUETUMK AIIEKTPUUECKON HHEPIUH,
AJIEKTPOOCBETUTENBHBIE MPUOOPHI, HarpeBaTEIbHBIC IEKTPOIIPHUOOPHI (TPUMEPHI),
NPEIOXPAHUTENN U X MPUMEHEHHE B ObITY U TEXHUKE, MPUMEHEHHE MOCTOSHHBIX
MarHuToB, 3JEKTPOMArHUTOB, 3JIEKTPOABUIATENb MMOCTOSHHOIO TOKA), UCIOJb3Ys
3HaHUS O CBOMCTBaxX (PM3MUECKUX SIBICHUN, HEOOXOaUMbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA MW  HU3MEpPUTEIbHBIC
npuOOpsl MO CXeMaM M CXEMaTUYHBIM PHCYHKaM (KUAKOCTHBIA TEPMOMETP,
TEPMOC,  IICUXPOMETpP, THUIPOMETP, JBUrareilb BHYTPEHHETO  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJSATH CXEMbl JJIIEKTPHUUECKHX ILened ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 00O3HAUEHUS IEMEHTOB AJEKTPUUYECKUX LIETIEH, UCIOJIb30BATh CXEMbI
U CXEMaTHYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIbHBIX
npuOOpPOB M TEXHOJIOTMYECKUX IMPOLIECCOB MpPHU PEIICHUU Yy4eOHO-IIPAKTUYECKUX
3ajady;

MPUBOANUTH MPUMEPHI (HAXOAUTh HMHPOPMALIUIO O MPUMEPaX) MPAKTUYECKOTO
UCIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30MacHOCTH MpPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBaMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY’KAIOIIEH CPEE;

OCYUIECTBJIATh TOWCK uUHpopmanu B VHTEepHETE, CaMOCTOSTEIbHO
bopMynupys MOMCKOBBIA 3alpoc, HA OCHOBE MMEIOUIUXCS 3HAHUWA U CpPaBHEHMS
JOTIOJTHUTENBHBIX MCTOYHHUKOB BBIACNATh HHGOPMAIMIO, KOTOpasl SIBISETCA
MPOTUBOPEUYUBOUN MIIM MOXKET ObITh HETOCTOBEPHOM;

MCIIOJIb30BaTh MPHU BBIOJHEHUH Y4YEOHBIX 3aJaHUM Hay4YHO-TIOMYJISPHYIO

JUTEpaTypy, CHPABOYHBIE MATEpUANIBI, pecypchl ceth VHTepHeT, BIalaeTh



npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(GOpMaLUU U3 OJHOU
3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaThb COOCTBEHHbIC IHCHMEHHBIE U KpATKHWE YCTHBIE COOOIICHMUS,
0000mas MHGOPMALMI0O M3 HECKOJIbKUX HCTOYHMKOB, B TOM 4HMCIE ITyOJIMYHO
IIPEACTABIATh PE3YyJbTAThl IIPOCKTHOM WM MCCIENOBATENBCKON AEATEIBHOCTH,
IIPU 3TOM TPAMOTHO MCIOJIB30BATh H3YYCHHBIM ITOHATUWHBIM ammapar Kypca
($u3KKH, CONPOBOXKIAATH BHICTYIIJIEHUE NPE3EHTALlUENH;

IOpU  BBIMOJHEHUHM YYEOHBIX TPOEKTOB M UCCIEIOBAHUM (PU3UUECKUX
IOPOLECCOB  pacHpenesiaTh OO0s3aHHOCTM B TIpPyHIe€ B COOTBETCTBUU C
IIOCTABJICHHBIMH 33Jja4aMM, CJIEIUTh 3a BBIIOJHEHHEM IUIAHA JEUCTBUM U
KOPPEKTUPOBATH €0, OLEHHUBATh COOCTBEHHBIM BKJIAJ B JAESITEIBHOCTH T'PYIIIHI,
BBICTPAMBaTh KOMMYHHMKAaTMBHOE B3aWMOJECHCTBHE, MPOSBISAL T'OTOBHOCTH
paspeniatb KOH(MIUKTHI.

IlIpeomemnvie peszynivmamosl 0C60€HUA NPOPAMMbL NO u3uKke K KOHUY
00yuenus ¢ 9 Knacce:

[IpeameTHbIe pe3ynabTaThl Ha YIJIYyOJEHHOM YPOBHE JIOJDKHBI OTpPa)KaTb
c(OpMUPOBAHHOCTh y O0YUAIOIINXCS YMEHUI:

MCIIOJIb30BaTh MOHATHS (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUS, HEBECOMOCTh U TMEPErpy3KH, LEHTP TAKECTHU, MEXaHUYECKUE BOJHBI,
3BYK, HMH(Qpa3ByK U YJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJHBI, PEHTTEHOBCKOE
U3JTy4YeHHeE, MIKaJIa 3JEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETA, OJIM30PYKOCTh U
JaIbHO30PKOCTh, CIIEKTPbl MCIyCKAaHUS M IOIJIONIeHus, anb(pa-, Oeta- U ramma-
W3IIy4EHHUsI, U30TOIbI, SIIEpPHAast U TEPMOSACPHAs SHEPreTHKA) U CUMBOJIMYECKUI
A3BIK (PU3UKHU TIPU PEUICHUU YUEOHBIX U TPAKTUYECKUX 33]1aY;

paznuyaTth SBJICHHS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEMHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE [BH)KEHHE, CBOOOJHOE MaJIeHUE
T€JI, IBMKEHUE 110 OKPYKHOCTHU, B3aUMOJIEVCTBUE TEJ, PABHOBECHE MAaTEPUAIIBHON
TOYKHM, PEAaKTUBHOE JBWKEHHE, HEBECOMOCTb, KoyieOaTelbHOe JBU)KCHUE
(rapMOHMYECKHE, 3aTyXaroUlue, BbIHYK/ICHHbIE KOJIeOaHUs1), PE30HAHC, BOJHOBOE

JBIDKEHUE (pacTpOCTpaHEHUE U OTPaXKEHUE 3ByKa, HHTEephEepeHIus U TUPPaKIus



BOJIH), TPSIMOJIMHEWHOE paclpOCTpaHEHUE, OTPAKEHUE M MPEIOMJICHUE CBETa,
MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3joKEHHE OeJIoro CBeTa B CHEKTp U
CJIO’KEHHE CIIEKTPAJIBHBIX LIBETOB, €CTECTBEHHAs PaANOaKTUBHOCT,
BO3HMKHOBEHHUE JIMHEHNYATOrO CIIEKTPa U3ITYUESHHS ) TI0 OMUCAHUIO UX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3NUecKoe SIBICHUE;

pacro3HaBaTh MPOSIBICHNE U3YUYCHHBIX (DU3UUECKUX SIBJICHUM B OKPYKAIOLIEM
Mupe (B TOM uucie (U3UYECKUE SIBIICHUS B NPUPOJE: MPUIUBBI U OTIIHUBHI,
nBrkeHrne 1aHeT COJHEYHOW CHCTEMbl, PEAaKTHUBHOE JIBH)KEHHE SKHBBIX
OpraHW3MOB, BOCIIPUATHE 3BYKOB JKMBOTHBIMH, 3E€MIICTPSCEHHE, CEHCMHUYECKHUE
BOJIHBI, IIyHaMH, 3X0, IIBETa TeJl, ONTUYECKUE SABJICHUS B PUPOJE, OMOIOrHUECKOe
JNEHUCTBUE BUIUMOTO, VYIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOIO HW3IyYEHHUH,
€CTECTBEHHBII pagUOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
W3JIy4YEHUE NPUPOJHBIX MHUHEPAJIOB JEUCTBUE PAJAMOAKTUBHBIX H3JIy4YCHUM Ha
OpraHu3M YEJIOBEKa), MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/ady B YUEOHYIO,
BBIJIEJISITH CYIIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUA;

ONKCHIBATh M3YYECHHBIE CBOMCTBA TeN W (DU3MUYECKUE SIBIICHUS, HCIIOIb3YS
¢usznyeckue BEJWYMHBI (CPEAHSAsI W MTHOBEHHAas CKOpPOCTh Tejla IpHu
HEPAaBHOMEPHOM JBWKCHHH, YCKOPEHUE, NEPEMENIEHUE NPHU PABHOYCKOPEHHOM
NPSMOJMHEWHOM  JBW)KCHUHM, YIJIOBas  CKOPOCTb, LEHTPOCTPEMUTEIBHOE
YCKOpEHUE, CHJIa TPEHMsI, CUJia YIIPYTrOCTH, CUJjla TSHKECTH, YCKOPEHUE CBOOOHOTO
MaJICHUSI, BEC TENA, UEHTP TAKECTH TBEPIOTO TEJIA, UMITYJIbC TEJA, UMITYJIbC CUIIBL,
MOMEHT CHJIbl, MEXaHHUYEeCKasi paboTa U MOIIHOCTh, HOTEHLMAIbHASI SHEPT U TeNa,
MOJIHSTOrO HaJl TOBEPXHOCTHIO 3€MJIM, TOTEHIMAIbHAS YHEPTUS CHKATOU MPYKHUHBI,
KMHETUYECKAsT DJHEPrus, IIOJHAs MEXaHW4YECKas DJHEpPrus, IEpPHUOJ M YacToTa
Kosie0aHul, MepuoJ MaTeMaTUYECKOTO U MPYKXUHHOTO MasTHUKOB, JJIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTENb IPEIOMIIEHUS
cCpelbl), TpPU ONUCAHWM TNPABWIBHO  TPAKTOBaTh  (U3MUECKUH  CMBICT
UCIOJIb3YEMbIX BEJIUYMH, MX OOO3HAYEHUS U €IUHUIBI (DU3HUECKUX BEJINYMH,
HaxXoJuTh (OPMYJIbl, CBA3BIBAIOUIUE JAHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU

BEITUYMHAMU, CTPOUTH TpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIIMUNH;



XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHHUS U IPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUS! SHEPruH, 3aKOH BCEMHPHOTO TATOTEHUS, IPUHLUI
CYNEpIO3ULIMA CHWJI, NPUHLHI OTHOCUTENbHOCTH ['anmunes, 3akoHbsl HbIOTOHA,
3aKOH COXpPAHEHHUs] UMIIYJbCa, TEOPEMY O KMHETHYECKOM »Hepruu, 3akoH I'yka,
3aKkOH bepHym, 3aKOHBI OTpPa)KEHUS U TPEIOMIICHUS CBETa, POPMYTy TOHKOMN
JIMH3BI, TUIAHETAPHYIO0 MOJENIb ATOMA, HYKJIOHHYIO MOJIETb AaTOMHOTO SIpa, 3aKOHBI
COXPAHEHUs 3apsIOBOTO U MACCOBOTO YHCEN MPHU SJEPHBIX PEAKIUAX, IPU ITOM
pa3ianyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €r0 MAaTEMAaTHYECKOE BBIPAKEHUE;

CTPOUTHh (PU3NYECKUE MOJIEIHU pPEalTbHBIX OOBEKTOB, NMPOLIECCOB U SIBJICHUH,
BBIIETISATh IIPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLIECCOB, SIBJICHWN, NOPUMEHATh (QU3NYECKHE MOJETU sl OOBSICHEHUS
(u3NYECKUX MPOLIECCOB U pEIICHUs yUeOHBIX 3aa4;

OOBACHATH (PU3UYECKHE SIBJICHUS, IPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIIE B
KOHTEKCTE€ CHUTYyallMil MpaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KaueCTBEHHbIE 3a/adyd, B TOM 4HCJE TpeOyIOIMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHbIX 3HAYEHUN (PU3NYECKUX BEIMYMH, BHIOMPATh (PU3HUECKYIO MOJEIb,
BBISIBIIATH [IPUYMHHO- CJIEJICTBEHHBIEC CBSI3U U BBICTPAaWBATh JIOTHYECKYIO LIETIOYKY
paccyxJeHui u3 2-3 maroB ¢ UCHOJIb30BAHUEM M3YYEHHBIX CBOMCTB (PU3MUYECKHUX
SABJICHUH, (PU3NYECKUX 3aKOHOB, 3aKOHOMEPHOCTEU U MOJIETIEH;

pelath pacy€THbIE 33Ja4d 10 M3yYaeMbIM TeMaM Kypca (U3UKH, BbIOMpas
COOTBETCTBYIOILYIO (PU3UYECKYIO MOJIEIb C MCIOJIb30BAaHUEM 3aKOHOB U (hopmyi,
CBSI3BIBAIOIIUX (PU3MYECKUE BEJIMYMHBI, 3alMChIBaTh KpPAaTKOE YCJIOBHE W
pa3BEPHYTOE pELICHUE 3aJauyd, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIE
JaHHble, OOOCHOBBIBaTh BBIOOp METOJA pEeUIeHUs 3aJaud, HCIOJIb30BaATh
CIIPABOYHBIE JAaHHBIE, IPUMEHATh METOJIbl aHAIN3a PA3MEPHOCTEM, UCIOJIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJady, [POBOJUThH  MaTeMaTHYECKUE
npeoOpa3oBaHus U Pacy€Thbl, OLIEHUBATh PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYEHUS
¢bu3nyecKoil BENTUYMHBI U ONPEAENATh Pa3MEPHOCTh (U3HUECKON BEJINYHUHBI,

MOJTYYEHHOM MPU PELICHUN 3a7a4u;



pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEIIUTh MpPU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONMCAaHWUU  UCCIEOOBAHMS  pPaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(rumoTe3y), OILICHWBATh MPABUIBHOCTh MOPSAKA MPOBEIACHUS HCCIEIOBaHUS,
WHTEPIPETUPOBATH TIOJYUYCHHBIN PE3yJIbTaT;

MIPOBOJIUTH OMBITHI TI0 HAOTIOIEHNUIO (PU3UUECKHUX SBJICHUA W (DU3UICCKUAX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHMsI YHEPTHUH,
3aKOHA COXpaHEHMsS HMITYJbCa, JCHCTBHE 3aKOHa bepHyM W BO3HUKHOBEHHE
NOABbEMHOM CHJIBI KpbUIa, 3aBUCUMOCTh Mepuoja KoJeOaHUW MPYKUHHOTO
MasTHUKa OT MAacChl TIpy3a M KECTKOCTU TPYKUHBI W HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KOJeOaHUM, TMPSMOJUHEMHOE paclpoCTpaHEHUE CBETA,
paznoxkeHue 0enoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300pa)KE€HUS B INIOCKOM
3epKajie U CBOMCTB M300paKCHUS MpEIMETa B COOMparollel JIMH3e, HAOII0eHNE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3NMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
npeanosjokeHue (TUMOTE3y) O  BO3MOXKHBIX — Pe3ysibTaTax  HaOJIOJCHUMH,
CaMOCTOATENILHO COOMPATh YCTAHOBKY W3 M30BITOYHOIO Habopa 00OpymOBaHWS,
OIMKCHIBATH XOJI OBITA U (DOPMYIUPOBATH BHIBOJIBI;

MPOBOANTH TMPH HEOOXOAUMOCTH CEPHI0 TPSMBIX H3MEPEHUH, ONpeaess
cCpeqHee 3HAYCHHWE M3MEPSAEMON BEIMYMHBI M ONPEAeNsis IMOTPEIIHOCTD
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHOTO TPUOOpa);

IPOBOJUTH KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BETUYHH (CPEIHSISI CKOPOCTh
U YCKOpEHHE Tejla NpU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOpPEHHE CBOOOJHOTO
najieHusl, KECTKOCTh  TMPYXKHUHBI, KOIDPUIIMESHT TPEHHS  CKOJBKCHUS,
MEXaHMYeCKas paboTa M  MOIIHOCTb, YacToTa © TIEpHoJ  KojecOaHui
MaTEeMaTHYeCKOTO0 W TPYXHHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOsSHUE
coOuparomied JUH3bI W €€ ONTUYeCKas CHila, pPaAUOaKTUBHBIA (OH) C
WCITOJIb30BAaHUEM aHAJIOTOBBIX W IU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEeHUs, IUTAHUPOBATh W3MEPEHHS, CaMOCTOATEIHHO COOHMpaTh

9KCIICPUMCHTAJIbHYIO YCTAaHOBKY, BBIYHNCIIATH 3HA4YCHUC BCIINYHHBI "



aHAJIM3UPOBATh IMOJTYUYEHHBIE PE3YNbTAThl, OLIEHUBASI MOTPEIIHOCTh PE3YJIbTaTOB
KOCBEHHBIX U3MEPEHUM;

MIPOBOJIUTH AKCTIICPUMEHTAILHBIE WCCIICIOBAHMS 3aBHUCHUMOCTEH (PU3MUECKHIX
BEJMYMH (3aBUCUMOCTh IIyTU OT BPEMEHU IPU PAaBHOYCKOPEHHOM JBUXEHUH 0€3
HAYaJIbHOW CKOPOCTH, 3aBUCHUMOCTh CHJIBI TPEHUS CKOJBXKCHHS OT CHIIBI
HOPMAJIGHOTO JaBJICHUS, MepuoAa KoJIeOaHWH MaTEeMaTHYECKOTO MasTHHUKA OT
JUIMHBl HUTH, OIpPEJCICHHE YCKOPEHHUsI CBOOOJHOIO MajeHUs, HCCIeI0BaHUE
W3MCHECHUS BEJIMYWHBI M HAIMPaBICHUS WHIYKIIMOHHOTO TOKA, 3aBHCHUMOCTH yTiia
OTpaXEHUs CBETa OT yria NaJeHUus, yria MNpeJoOMJICHUS OT YIJia MaJieHUs
CBETOBOTO JIy4ya, HCCJEJOBAHHE TPEKOB: HU3MEPEHHUE DHEPIHMM YACTHUIIBI I10
TOpMO3HOMY myTH (110 QoTorpadusimM)): COBMECTHO C yUHUTENIeM (POpMYIUPOBATH
3aJlayy U TUIIOTE3y MCCIEIOBAaHUS, CAMOCTOSITENBHO MJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOATEILHO COOMpATh JKCIEPUMEHTANBHYIO YCTaHOBKY, TIPEICTABISATH
MOJIYYCHHBIC 3aBUCUMOCTH (PU3MUYECKHX BEIWYUH B BUIE TaOMWIl W Tpadukos,
OILICHUBATh MOTPEIIHOCTH, TPOBOJUTH BBIBOJIBI IO pe3yJibTaTaM HUCCIEIOBAHUS;

cobiofaTh TpaBuiia OE30MacHOr0 Tpyda Ipu padoTe ¢ J1abopaTOpHBIM
000opy1I0BaHUEM;

XapaKTEPHU30BaTh MPUHITUIIEI ACHCTBUS M3yYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOHCTB M TEXHOJOTWYECKUX IMPOIIECCOB C HCIIOIB30BAHUEM WX OINMHUCAHHS (B
TOM YHCJIE: COUAOMETP, JATYUKHU TMOJO0KEHHUS, PACCTOSHUSA U YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TEPHUCKOIN, (OToammapaT, MUKPOCKOI, TEJICCKOM, ONTHYCCKHE
CBETOBOJIbI, CHEKTPOCKOI, TO03UMETp, Kamepa BuibcoHa), MCHONIBb3ysS 3HAHUS O
CBOMCTBax (DU3MYECKUX SIBIICHUN U HEOOXOIUMBbIe (HU3NUECKHE 3aKOHOMEPHOCTH,
UCITOJI30BaTh CXEMbl M CXCMAaTHYHBIC PUCYHKH HW3YYEHHBIX TEXHUYECKHUX
YCTPOWCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB MpHU
pelieHur y4eOHO-TIPAKTUYCCKUX 3a7ad, OINTHYECKHE CXEMBbI JUISI TMOCTPOSHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoIieHt JINH3E,

MPUBOJNUTH MPUMEPHI (HAXOAUTh HHPOPMAIIUIO O TIPUMEPaX) MPAKTUIECKOTO
WCITOJIB30BaHUs (PM3NYECKUX 3HAHUN B MOBCEIHCBHOW JKM3HM I OOCCIICUCHUS

0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,



COXPAaHEHHUSl 370pPOBbsI M COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKarollen cpeae;

OCYIIECTBIISAITh MOUCK uHPopManuu B HVHTepHETE, CaMOCTOSTEIHHO
(GopMyIupysl NMOMCKOBBIM 3aIpOC, HAXOAWUTH IyTH OIpPEAEIICHUS JOCTOBEPHOCTH
MOJyYeHHOW MH(pOpPMAIMM HA OCHOBE HMMEIOIIMXCS 3HAHUW U JTOTOJHUTEIbHBIX
VCTOYHUKOB;

UCIOJb30BaTh NIPU BBINOJHEHUM YYEOHBIX 3aJaHUil Hay4dHO-TIOMYJSPHYIO
JUTEpaTypy, CHPABOYHBIE MATEpHUANIBI, pecypcel cethn VHTepHer, BlIaaeTh
npuéMaMy KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHusl MHPOPMALUU U3 OJIHOM
3HAKOBOW CUCTEMBI B IPYIYIO;

CO37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHGOpPMaIlMU U3 HECKOJbKUX HMCTOYHUKOB, IMyOJUYHO MPEACTABIATH PE3YJIbTaThl
MIPOEKTHOW WJIM  MCCIENOBATEIbCKOM  JEATEIBHOCTH,IIPU 3TOM  I'PAMOTHO
MCITI0JIb30BaTh M3YYEHHBIN MOHATUHHBIN annapaTr u3ydaemoro pasaena (Uu3uKd U
COIPOBOX/IATh BBICTYIICHUE MpE3EHTAlMENd ¢ YYETOM OCOOEHHOCTEH ayJUTOPHU

o0yyJarommxcs.



