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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTIO 0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS Ha
yrayoJIEHHOM YPOBHE OCHOBHOM 00pa30BaTeNbHON MPOTPaMMBbI, MPEICTABICHHBIX
B ®I'OC 00O, a Takxke ¢ yuérom (penepanbHOi paboueill mporpaMmMbl BOCIUTaAHUS
u Konneniuu npenoaaBanus yueOHoro npeameta «Dusukay.

Copepxanue mnporpaMMbl 10 (U3UMKE HANPABICHO Ha YJIOBJIETBOPEHHUE
MOBBILLIEHHBIX 3alPOCOB 00YyYaIOLIUMXCS, CTpEeMsIIMXci K Oojee TiyOOKOMy
OCBOCHUIO (M3UYECKUX 3HAHUM, U Ha (OPMUPOBAHUE ECTECTBEHHO-HAYUHOU
rpaMOTHOCTH oOydyaromuxcs. B mnporpamme 1o (Qusnke  yYUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3ybTaTaM 00y4YeHHs, a TaKXKe
MEXIIPEMETHBIE CBSA3W E€CTECTBEHHO-HAYYHBIX y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢usuke ycraHaBIMBAeT pacnpeaereHre yueOHoro Marepuaia
1o rogam o0yyeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbLHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUS MPEIMETHOTO COJCpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIMXCsl.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, MOCKOIbKY (pH3nUYecKre 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMooruei, acTpoHOMHEH B pusznueckoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEAOCTaBIsieT HauOoyiee SICHBbIC
o0Opa3sibl MPUMEHEHUSI HAYYHOTO METOJla TIO3HAHUS, TO €CTh CIoc0o0a MOTy4YeHHUS
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHS B CTPYKTYpe OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenne Qusuku Ha YrIyOJIEHHOM YpOBHE TIPEJIOJIaraeT YBEPEHHOE
BIIQJICHUE CJEAYIOIINMU KOMIIETEHTHOCTSIMU, XapaKTepU3y MU
€CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

HAyYHO OOBSICHATH SIBIICHHUS,

OLICHUBATh U MOHUMAaTh OCOOCHHOCTH HAYYHOTO UCCIIEI0BaHUS;

MHTEPIPETUPOBATH JaHHBIC W HMCIOJIB30BaTh HAYYHBIC JTOKA3aTEIBCTBA JIJIS
MOJTyYEHHUS BBIBOJIOB.

enmn wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi ydeOHoro mnpeamera «®Dusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOnUx



OCHOBHBIE  00111€00pa30BaTeNbHbIE MPOTPAMMBbI, YTBEPKIEHHON pEIICHHEM
Komnerun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nekadps 2019 r. Ne [1K-4BH).

Henu u3zydyenus GU3MKU HA YriIyOJIEHHOM ypOBHE:

pa3BUTHE HWHTEpPEca W CTPEMJICHHS OOydJaloluXcs K HAyYHOMY H3yYEHHUIO
MIPUPOJIBI, PA3BUTHE X MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE TMO3HAaHHUA M (HOPMUPOBAHHE
HCCIIEIOBATEIILCKOTO OTHOIIEHUS K OKPYKAIOIINM SBICHUSIM;

dopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3ydeHHUs OCHOB
CTPOCHHS MaTepHu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

dopmMupoBaHue yYMEHUH TPUMEHATh (U3MYECKUE 3HAHUS W HAyYHBIC
J0Ka3aTeNbCTBA ISl O0OBSICHEHHS OKPYKAIOIIUX SBICHUH;

dopMupoBaHuEe TpEACTABICHUN O ponu (U3UKU [ Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;,

pa3BUTHE TpeICTaBICHUI O  BO3MOXHBIX  cdepax  Oymymiei
NpodeCCUOHATBHON JIEATEIBHOCTH, CBSI3aHHOW C ()M3MKOW, TMOATOTOBKA K
JalbHEHIIIeMy O0yYeHHUIO B 3TOM HarpaBJICHUH,

GopMupoOBaHUE TOTOBHOCTH K JallbHEHIIEeMYy W3y4eHHIO (QU3UKA Ha
yriay0aE€HHOM YpOBHE B paMKaX COOTBETCTBYIOIIUX Mpoduiieit 00ydeHus Ha ypOBHE
CpeaHero oo0IIero 0opa3oBaHus.

JlocTkeHue 3TUX 1eeill mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO
o01rero 00pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIEAYIONINX 3a1a4:

npuoOpeTeHne 3HaHUI O AMCKPETHOM CTPOCHHUU BEIECTBA, MEXAHHUYECKUX,
TEIUIOBBIX, JIEKTPOMATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

npuoOpeTeHne YMEHUI aHATU3UPOBATh U OOBICHATH (DU3NUYECKHUE SIBICHHS Ha
OCHOBE M3YUYEHHBIX (DU3UUECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOCHHE METOJOB PELICHUSI PACUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOMINX
CO3/IaHHS U HCIOJB30BaHUS (U3MUYECKUX MOJENeH, BKIIOYas TBOPYECKUE U
MPAaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pa3BUTUE MCCIEAOBATENbCKUX YMEHUN: HAOMIOJaTh SBICHUS U U3MEPATH
(¢u3nyeckre BETUUYMHBI, BBIBUTATh THIIOTE3bI U MpejiaraTh SKCIEpUMEHTAIbHbIE
CHOCOOBbI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJUTH ONBITHI, IKCHIEPUMEHTAJIbHbIE
MCCIIEIOBAHMSI, aHATU3UPOBATh MOTYUYCHHbIE JAHHBIC U JIENaTh BBIBOIBL;

OCBOCHHE TPUEMOB paboThl ¢ WHMOpMaNKel (U3NIECKOTO COJep KaHMS,
BKJItOYasi UH()OPMALIUIO O COBPEMEHHBIX JOCTIKEHUSIX PU3NKH, UHTEPIPETALUs U
KPUTHUYECKOE OLIEHUBAaHUE HHPOPMAIIHH;

3HaKOMCTBO €O cepamu MpodhecCHOHATBHOM EATEIbHOCTH, CBSI3aHHBIMU C
(GU3NKON, W COBPEMEHHBIMHU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHXCHHSIX
bu3nYeCKON HayKH.



Ha uzyuenue pusuku (yrayOnaéHHbIN ypOBEHb) Ha YpOBHE OCHOBHOI'O OOILIETO
oOpazoBanus orBoautcs 340 yacos: B 7 kiacce — 102 ygaca (3 yaca B Hezien0), B 8
kimacce — 102 gaca (3 gaca B Henento), B 9 kiacce — 136 4acoB (4 4yaca B HEJICIIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®dusnka — Hayka O mnpupoje. SBieHUs MPUPOIBI (PJIEMEHTHI COJEpKaHUS,
BKJTIOUAIOIINE MEXMpPEeAMETHbIE CBs3u). Dusznueckue SBICHUS: MEXaHUUYECKUE,
TEIUIOBBIC, JICKTPUUECKNUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

®uznyeckue BenuuyuHbL. PasmepHocTh. EnuMHULIBI (U3MYECKUX BETUYMH.
N3mepenue Qusnueckux BenuuuH. OTanoHbl. Dusznueckue mpubdbopsl. [lena
nenenus. [lorpemnocts u3Mepenuii. [IpaBuna Ge3omacHoro Tpyaa npu pabdote ¢
nabopaTopHeIM 00OpyAoBaHUMEeM. MexayHapoaHas cucteMa eauHuil. [lepeBon
BHECUCTEMHBIX eAuHuUIl B equHuibl CH.

Kaxk ¢usuka u npyrue ecTeCTBEeHHbIE HAYKH U3y4aloT npupoay. EctecTBeHHo-
HAay4YHBIA METOJ] TIO3HAHMS: HAOJIOJCHHE, TOCTAHOBKA HAy4YHOTO BOIPOCaA,
BBIJIBMKEHHE THIOTE3, OJKCIEPUMEHT II0 TMPOBEPKE THIOTE3, OOBSICHCHHE
HaOMroaeMoro siBjeHus. Onucanvue GuU3nuecKux sIBJICHUN ¢ ITOMOITBIO MOJICIICH.

Jemoncmpayuu.

Mexannyeckue, TEIIOBbIE, JIEKTPUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3ByKOBBIC
SIBJICHUSL.

duznyeckue NpuUOOpPHl U MPOIEAypa MPSMBIX HU3MEPEHUN aHaJOTOBBIM U
U (QPOBBIM MTPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1EHbI IeICHUS IIKAJIbl U3MEPUTETHLHOTO PpUOopa.

N3mepenne pacCTOSTHUMN.

N3mepenue mnomanu u 00bEMa. MeTox majieTku.

HN3mepeHne BpeMeHuU.

N3mepenune 06bEMa KUAKOCTH U TBEPOTO TEa.

Onpenenenue pa3MepoB MalbIX Tell. MeTo psaoB.

[IpoBenenne wuccaenoBaHUS IO MPOBEPKE THUMOTE3bl: TAIBHOCTH IOJETA
[apuKa, myrneHHOr0 TOPU30HTAIIBHO, TeM OO0JIbIle, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIINAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHne 4actul] BemiecTtBa. CBsi3b CKOPOCTU JIBHDKEHHUSI YacCTHUIl C
TeMrieparypoii. bpoyHoBckoe nBmwxkenue. Jubdys3usa. BzaumopelicTBue yacTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN W TBEPABIX
(kpuctamindeckux) Teia. B3auMOCBsI3b MEXIy CBOWCTBaAMHU BEIIECTB B Pa3HbIX



arperaTHhIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmonenue siBneHuit, 00BACHIIONUXCS TPUTSHKEHUEM WM OTTAIKMBAaHUEM
YaCTHUIl BEHIECTBA.

Jlabopamophuie padbomot u onvimot.

OrneHka quaMeTpa aroMa METOJI0M PsoB (C ucmosib3oBanueM dororpaduii).

OMbITHI O HAOIOICHHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.

OnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIEICTBHE TeJl.

Mexannueckoe nBuwxeHue. Ilyte u mnepememieHue. PaBHOMepHOe U
HepaBHOMepHOe jBuxkeHue. CBOOOHOE TajeHUE KaK MpPUMEP HEPaBHOMEPHOTO
nBokeHus Ttesl. Cxopocth. CpenHsis CKOPOCTb NMPU HEPABHOMEPHOM JIBHXKEHUH.
Pacuér nmyTy v BpeMeHU JABUKEHUS.

I'paduku 3aBucMMOCTEl BEJIMYMH, ONUCHIBAIOIMX JBMXeHHe. OOimme
MOHATUS OO0 OTHOCUTEIBHOCTU JBWKEHUA. CIIOKEHUE CKOPOCTEeH i Tell,
JIBUKYIIUXCS TTApaJIENbHO.

SBneHne wHepuuu. 3aKOH WHepuuH. B3anmoneiicTBue Ten Kak IMpUYMHA
U3MEHEHNs CKOPOCTM JBWXEHHUsS Tel. Macca Kak Mepa HMHEPTHOCTH Teja B
NOCTYyNaTeNbHOM JBHKEHUHU. IlnoTHOcTh BemiectBa. CBA3b IUIOTHOCTU C
KOJIMYECTBOM MOJIEKYJ B enuHuie oObéMa BemiecTBa. (CMecH U CIUIaBHI.
[ToBepxHOCTHAS ¥ TUHEWHAS TUIOTHOCTb.

Cuila Kak XxapakTepucTuka B3aumonaeicTBus tei. Cuiia ynpyrocTd W 3aKOH
I'yka. M3mepenure cuibl ¢ MOMOIIBIO JUHAMOMETpA. SBIICHHUE TATOTECHUS U CUJA
TskecTd. Cuna TSKeCTH Ha Apyrux aHerax. Bec tena. Hesecomocts. CroxxeHue
CWJI, HAPABJICHHBIX MO OJHOM mpsimMoil. PaBHonelcTByromas cui. Cuia TpeHws.
TpeHue CKONbXKEHUST U TPEHUE MOKOs, BA3KOE TpeHHE. TpeHue B MNPUPOAE U
TEXHUKE.

Jemoncmpauuu.

HaGmronenre MexaHU4eCKOro JBIKEHUS Tea.

N3mepenue ckopocTu NPSIMOJIUHEUHOTO IBUKEHUS.

HabGmronenvie siBeHUsT HHEPIIUH.

HaGmronenne n3meHeHns CKOPOCTH MPU B3aUMOJICHCTBUA TE.

CpaBHeHuE Macc Mo B3aUMOJICUCTBUIO TEII.

CrnoxeHue cuJil, HallpaBJICHHbBIX IO OJJHOM MPSMOM.

Jlabopamopnuie padbomot u onvimol.



OrnpeneneHue CKOPOCTH PABHOMEPHOIO ABMXKEHHUS (IIapUKa B KUJIKOCTH,
MOJIEJIN AJNEKTPUUYECKOI0 aBTOMOOMIIS U TaK J1ajiee).

Onpenenenue cpeaHeldl CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAaKJIOHHOM INIOCKOCTH.

Ornpenenenue mIOTHOCTH TBEPAOTO TEIA.

OnbITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsbkeHus (aedopmanun)
MPYKUHBI OT MIPUIIOKEHHOM CHIIBI.

OMNBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHS OT CHIIBI
JTABJICHUSI M XapaKTepa COMPUKACAIOIINXCS TTOBEPXHOCTEH.

Paspnen 4. JlaBinenue TBEPABIX TeJl, KUAKOCTell U ra3oB.

Hasnenue. Cuna gaBienusi. CiocoObl yMEHBIICHHS U YBEIMUCHUS TABICHHUS.
JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a OT 00bEMa u Temrneparypsl. [lepenaua
JaBlieHUsT TBEPJABIMU TEJaMH, JKUJIKOCTSIMH U ra3amu. 3akoH [lackams.
[THeBMaTHUeCKUE MAITUHBI.

3aBUCUMOCTh  JIABJICHUS  JKUJIKOCTH  OT  TJIYOMHBI  TIOTPYKCHUS.
I'mapocratnueckuit  mapagokc. CooOmiaronuecs cocyapl. [ 'mapaBiuueckue
MeXaHU3MbI. Vcnosib30BaHME BBICOKUX JABJICHUM B COBPEMEHHBIX TEXHOJIOTHUSIX.
Y CTpoCTBO BOIOIPOBO/IA.

AtMmocdepa 3emun u atmocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
BO3AymHON 00o0mouku 3emiu. Omnbit Toppuyennu. M3mepenue arMochepHOTro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUsI OT BBICOTHI HAJ] YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTO JTABICHUSI.

JlelicTBHE KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teso. BrITankuBaronias
(apxumenoBa) cuiia. 3akoH ApxuMmesa. Y clIoBUE€ BOZHUKHOBEHUS BBITAJIKUBAIOIIEH
(apxumenoBoii) cwibl, moarekanue. [InaBanue ten. Bo3ayxornnaBaHue.

Jemoncmpauuu.

3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmaronyecst COCYIbI.

I'mnpaBanyueckuit mpecc.

[IposiBnenue nericTBrst aTMOC(HEPHOTO AABICHHS.

Cudon.

3aBUCUMOCTh BBITAIIKMBAIONIEH CHIIBI OT 00BhEMa MOTPYKEHHON B JKUIKOCTH
YacTH Teja U TUIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHus TeN: MJIABAHUE WJIU MOTPYKEHHE Tel B 3aBUCHUMOCTH OT
COOTHOUIEHUS MJIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopnuie padbomot u onvimol.



HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOrpyKEHHOU B
KUJKOCTh YaCTH Tea.

Ornpenenenue BBITAIKMBAIONIEH CHIIBI, IEUCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE
B JKUJKOCTb.

IIpoBepka HE3aBUCUMOCTHU BBITAIKUBAIOIICH CWIbI, JEUCTBYIOLIEH HaA TEIO B
KUJKOCTH, OT MACChI TeJA.

OneITel, JAEMOHCTPHUPYIOIIME  3aBUCHMOCTb  BBITAJIKMBAIOLIEH  CHIIBI,
JEHCTBYIOIIEH HA TEJIO B KUIKOCTH, OT 00BbEMA MOTPYKEHHON B JKUJIKOCTh YaCTH
T€Ja U OT INIOTHOCTH KUAKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHUE
€€ rpy30l0AbEMHOCTH.

Paszpnen S. PaGora u MOIIHOCTH. DHEpPrusi.

Mexanudeckasi paboTa JUisl CUJI, HAPABJIEHHBIX BAOJb JUHUU IEPEMEILICHHUS.
MOoOIHOCTS.

[IpocTbie MexaHM3MBI: pblYar, BOpPOT, OJIOK, TOJHUCIACT, HAKJIOHHAS
IJIOCKOCTh, HOXKHUYHBIN MexaHn3M. MoMeHT cuiibl. PaBHOBecue pbryara. IIpaBuio
MoMmeHTOB. [IpumeHeHue mnpaBwia paBHOBeCHs pblyara K OJ0Ky. «30I510TO€
npasmiio» mexanuku. KIIJ npocteix MmexanusmoB. [IpocTbie MexaHU3MbI B OBITY,
TE€XHHUKE, )KUBBIX OpraHU3Max.

Mexanuyeckass dHeprus. KuHeTnyeckas W IOTEHIMAJbHAS JHEPIUs.
[IpeBpalieHre 0JHOrO BUJIa MEXAHUYECKOW YHEPTUU B IPYroi. 3aKOH COXPaHEHHUS
Y IIPEBPALLCHUS YJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanne ycioBUM paBHOBECHS phlyara.

N3amepenne KIIJI HakKIOHHOM TIIOCKOCTH.

W3ydenue mpaBuiia pbryara Ajsi HOJBUKHOTO U HEMOJBUKHOTO OJIOKOB.

Omnpenenenune KIIJI moaBmkHOTO U HEMTOABHKHOTO OJIOKA.

Omnpenenenue pabOTHl CHIIBI YIPYTOCTU MPHU HNOIBEME IPY30B MPHU MMOMOILH
MOJIBMKHOTO OJI0Ka.

N3ydenne 3akoHa COXpaHEHHS] MEXAHUYECKON YHEPTUH.

8 KUIACC

Pa3nen 6. TensioBble siBJIeHMS.

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIeKyd. ONBITHI, MNOATBEPKAAIOIINAEC
OCHOBHBIE TMOJIOKEHUS MOJIEKYJIAPHO-KUHETUUECKOM TEOPHUH.



Mopenu TBEPAOro, >KHAKOTO U Ta3000pa3HOr0 COCTOSHUN BELIECTBA.
Kpucraminueckue u amopdubie Tena. I'pageH — HOBBII MaTepuan A HOBBIX
TEXHOJIOTUU. TEeXHOJIOTUM TMONYyYEHHUs] UCKYCCTBEHHBIX aiMa3oB. OObsCHEHUE
CBOMCTB T'a30B, )KUAKOCTEU U TBEPABIX TEJl HA OCHOBE IOJIOKEHUN MOJIEKYJISAPHO-
KMHETUYEeCKOW Teopuu. [[OBEpXHOCTHOE HATSKEHHE, CMAaYMBAHUE, KAIIWIISIPHbBIC
sABJIEHUS. TEIIOBOE pACHIMPEHHUE U CKAaTUE. 3aBUCUMOCTh JABJIICHUS ra3a oOT
o0BEMa, TeMneparypsbl.

Temnepatypa. CBsi3b TeMmepaTypbl CO CPEIHEN KWHETUYECKON HHEpruei
TEIUIOBOTO JBMXKEHUA YaCTHULl. TemMnepaTypHbIE IKabI.

Buytpennsisi  sHeprusi. CnocoObl HM3MEHEHHMs] BHYTPEHHEW DHEpPruu:
TEeTIonepe1aua u coBepiieHrne padboTel. Buasl Teronepenayu: TemionpoBOIHOCTS,
KOHBEKIMS, W3JlydyeHue. Buuapl Temionepegayd B NOPUPOAE UM TEXHUKE.
HeoOpaTumMocCTh TEIMI0BBIX MPOIECCOB.

KonnuecTBo TemoTel. YjenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMeH H
TEIJIOBOE paBHOBecHe. 3akoH HrloToHa-PuxmaHa. YpaBHeHUE TEIJIOBOTO OajaHca.

[InaBneHue u OTBEpAEBaHUE KPUCTANIMUYECKUX BEUIECTB. Y A€IbHAS TEIIOTA
miaBieHus. [lapooOGpazoBanue u xkoujeHcanus. Vcnapenue. Kunenue. Y nenbHast
TEIJI0Ta apoo0pa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT aTMOC(HEPHOTO
nasieHus. HachllieHHBIM 1 HEHACHIIEHHBIN nap. BiaXXHOCTh Bo3myXxa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CTOPAHUS.

[Tpunuumner pabotel TerioBeiX napurareneit. KIIJ[ TermoBoro aBurarterns.
TenyoBele OBHUratenu W 3alllUTa OKpYXawlleil cpenpl. TemioBsle NOTEPU B
TEIJIOCETSIX.

3aKOH COXpaHEHHUsI U MPEBPAILCHUS SHEPrUM B MEXaHMYECKHUX M TEIIOBBIX
npoiieccax.

Jemoncmpauuu.

Hab6mronenne 6poyHOBCKOTO IBUKEHUS.

Hab6monenne nuddysun.

HaGmionenne sBICHWI TOBEPXHOCTHOT'O HATSIKCHUS, CMAuWBaHUS W
KalWJUISIPHBIX SIBJICHUN.

HaGmronenre TemioBoro pacumpeHus Tel.

W3meHenne naBiieHHWs raza MpPU W3MEHEHHH O0BbEMA W HArpeBaHWUU WIIH
OXJIAXKICHUMU.

[IpaBuna n3mMepeHus: Temneparypsl.

Bunpr Terionepenayn.

OxutaxkieHre Ipy COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEIIIHUMU CUJIAMH.

CpaBHEHME TEIUIOEMKOCTEN Pa3JINYHBIX BEUIECTB.

HaGmtonenue kunenus.



HaGmtoneHne nocTosHCTBA TEMIIEPATYPhI MPU TIABJIICHHUH.

Mopenu TennoBbIX ABUTATEIEH.

Jlabopamophuie padomot u onvimot.

OnbITH O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKEHUS.

OnbIThI IO BBIPALIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM UJIM caxapa.

N3mepenune TeMnepaTypsl MPU MOMOILH KUAKOCTHOTO TEPMOMETPA U TATUHKA
TEMIEPATYPHI.

OnbITel 10 HAOMIOAEHUIO TEIUIOBOTO PACIIUPEHUS] Ta30B, XKUIKOCTEH U
TBEPJBIX TEJI.

OrnpeneneHue qaBieHUs BO3yXa B OaJUIOHE IITTPUIIA.

UccnenoBanre 3aBUCMMOCTH JIaBJICHUST BO3JyXa OT €ro ooObéMa #
TEMIEPATYypPBhI.

[IpoBepka rumnoTe3bl TUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

HaGmionenne w3MeHEHUsT BHYTPEHHEW DJHEpPruM Tella B  pe3yJbTare
TEIIoTnepe1aun U pabOThl BHEITHUX CHUIL.

HccnenoBanue sBiIeHUS TEIUIOOOMEHA ITPU CMENTUBAHUH XOJIOHOM U Topsuei
BOJIbI.

Omnpenenenne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJIOM MPHU TEIIO0OOMEHE ¢
HarpeTbiM METAUTNYECKUM LUIUHIPOM.

Ornpenenenne MOITHOCTH TEIUIOBBIX MOTEPSH (3akoH HproTOHAa-PrxMmaHna).

Ornpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca ucnapeHusl.

Ornpenenenue OTHOCUTEIBHOM BIaKHOCTH BO3/1yXa.

Ornpenenenue yneibHONW TEIUIOTHI MIABICHUS JbJA.

Pa3znen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

OnexkTpuzanus Tel. JIBa poaa 3JIEKTpUUYECKUX 3apsiaoB. BzammojeicTBue
3apsKeHHBIX Tel. 3akoH Kymnona.

Onektpuueckoe mnoie. Hanpsok€HHOCTH 3nekTpudeckoro mnods. IlpuHnun
CYNEpPHO3ULUHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).

Hocurtenu snexkTpuyeckux 3aps/ioB. DIEMEHTApHbIA 3JIEKTPUUYECKUN 3apsil.
Crpoenue aroma. IIpoBOJHMKH, JHUPIEKTPUKKA U TOJYIPOBOJHHKHU. 3aKOH
COXPaHEHHUS NEKTPUUECKOrO 3apsaa.

DONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
HNcTouHMKM TMOCTOSHHOTO TOKa. JIeMCTBHS DSJIEKTPUUYECKOTO TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B METaJLJIaX, )KUJIKOCTSIX U ra3ax.

Onektpuueckas uemnb. Cuina Toka. DIEeKTpUUEeCKOe HampshKkeHue. AMnepMerp
Y BOJBTMETP B LEMH MOCTOSTHHOrO TOKa. CONpOTHUBIEHUE MPOBOJHUKA. Y AEIBHOE
CONIPOTHUBIICHUE BemlecTBa. 3akoH OMa 1 yuactka uenu. [locienoBarenbHoe u



MapajyieIbHOE COEUHEHNE TPOBOAHUKOB. DJIC B 1IeNM MOCTOSIHHOTO TOKA. 3aKOH
Oma mia nonnou nenu. IlpaBuna Kupxroga. Pacdé€r mpocThIX 3IEKTPHUUECKHX
uenen. HenmnHenHbIe 3J1EMEHTBI.

Pabota u MOIIHOCTL SJEKTPUYECKOro Toka. 3akoH Jxoyns-Jlenna.
DneKkTpudecKue enu U NOTPEeOUTENH IeKTpUIecKoil sHepruu B 0biTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHL. B3anMo1eCTBUE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosnie. MarHutHoe mosne 3eMIM W €ro 3HaueHWe sl KW3HU Ha 3emuie. OnbIT
Opcrena. MarautHoe nosie anekrpudeckoro toka. Omsir Ammnepa. IIpumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBHE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
Cuna Ammnepa U onpenesneHue €€ HampaBieHUs. DJICKTPOJABUTATEb OCTOSSHHOTO
ToKa. MCNonb30BaHUE SIEKTPOABUrATENIE B TEXHUYECKHMX YCTPOMCTBAX M Ha
TPaHCHOPTE.

Omneitel @apanes. SBneHue snekTpoMarHuTHOM MHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. CriocoOmI MOJTyYEHUSI AIEKTPUUECKOU SHEPIUHU.
DONEeKTPOCTAHIIMM Ha BO300HOBISIEMBIX MCTOYHHUKAX DSHEPTUU. DKOJIOTUUYCCKUE
POOJIEMBI YHEPTETUKU. TOTIIMBHBIC AJIEMEHTHI U JIEKTPOMOOHIIH.

Jemoncmpayuu.

DneKkTpu3anus Tell.

JIBa poja 3JIEKTPUYECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.

YCTpOMCTBO U IEMCTBUE AJIEKTPOCKOIIA.

DneKkTpocTaTuyecKasl NHIYKIIHS.

3aKOH COXpaHEHUS AIEKTPUUYECKHUX 3apsa0B.

MopgenupoBaHUEe CHIOBBIX JIMHUM 3JEKTPUYECKOTO TOJISI € IMOMOIIBIO
OYMa)KHBIX CYJITAaHOB.

[IpoBOAHUKH U TUDIICKTPUKH.

HcTouHrky OCTOSTHHOTO TOKA.

JIelcTBUA 3IIEKTPUUYECKOTO TOKA.

DNEeKTPUUECKUN TOK B KHJIKOCTH.

["a30BrIi1 pa3psn.

N3Mmepenue Cuitbl TOKa aMIepMeTpOM.

N3Mepenne 3neKTpUYeCKOro HAPSIAKEHNUS] BOJIbTMETPOM.

PeocraTt n MarazuH conpoTUBIEHU.

B3anmopelicTBre NOCTOSIHHBIX MATHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3ECICHHUS ITOI0COB MarHuTa.

MoaennpoBaHrue MarHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB.

OmneIT Opcrena.

MarnuTtHoe 1oJjie ToKa. JeKTPOMAarHur.

JlelicTBME€ MAarHUTHOIO IOJIS1 HA IPOBOJHUK C TOKOM.



DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

Omnerter @apanes.

DJIIEKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamophuie padomot u onvimot.

OnbITel MO HAONIOACHUIO DJJICKTPU3ALMU TEN MPU CONPUKOCHOBEHUU U
MHIYKIUEH.

HccnenoBanne [OEUCTBUS DBIEKTPUYECKOTO TIOJA HA IPOBOJHUKU U
TAAIICKTPUKHU.

COopka 1 UCTIBITAHKE DJICKTPUYECKOH I[ETU MOCTOSIHHOTO TOKA.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIPOTEKAIOLIEr0 Yepe3 PE3UCTOp, OT
HaIpsHKEHUs Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OMNBITEI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTH DJIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJAHUKA OT €ro JJIMHBI, TUIOMIAJAN MONEPEYHOI0 CEYEHHUs M MaTepuania.

Ornpenenenue yaeabHOr0 CONPOTUBICHUS MPOBOIHUKA.

[IpoBepka TipaBuiIa CJOXKEHUS HANPSOKEHUH TIPU  TOCJIEA0BATEIHLHOM
COEJIMHEHUU JIByX PE3UCTOPOB.

IIpoBepka mpaBwia s CWIbl TOKa TMpPU TapajIeIbHOM COCIMHEHUU
PE3UCTOPOB.

Omnpenenenue O/{C 1 BHYTpEHHETO CONPOTUBIICHHUSI ICTOYHUKA TOKA.

[Tposepka npaun Kupxroda.

[IpoBepka BeInoHEHUs 3aKkoHa OMa [1J1s1 TTOJTHOM LIETIH.

N3ydeHne BOJIbTAMIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB (JIAMIIbI
HaKaJIMBaHUS WIN MOJTYIPOBOJIHUKOBOTO THOJA).

Omnpenenenue pabOThI ATEKTPUIECKOTO TOKA, UIYIIIETO YePE3 PE3UCTOP.

Ornpenenenne MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIIEIISIEMOI HA PE3UCTOPE.

Onpenenenue KII/ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO MOl TOCTOSHHBIX MAarHUTOB MPU UX OOBEIUHEHUH U
pa3aeIeHUN.

UccnenoBanne neiicTBUA 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJEHUCTBHS KATYIIKHU C
TOKOM W MarHuTa OT CUJIbl U HampaBI€HUS TOKAa B KaTyIIKE U OT HaJu4us
(OTCYTCTBUS) CEpPICUHHKA B KaTYIIIKE.

N3ydenne neiicTBUS MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

KonctpyupoBanue u uzydeHue paboThl JJIEKTPOIBUTATEIIS.

Nsmepenne KII/] anekTpoaBuraTeIbHOM yCTaHOBKH.

OneIThl 1O HMCCIEIOBAHUIO  SIBJICHUS AJIEKTPOMArHUTHOW HUHAYKIHWH:
UCCIieIOBAaHUE U3MEHEHU W 3HAUCHUS U HAIIPABIICHUS UHIYKIIMOHHOTO TOKA.

9 KIIACC



Paznen 8. Mexanuueckue siBJ1eHHUS.

Mexanuueckoe JBmkeHHe. MartepuanbHas Touka. CrnocoObl OMUCaHUS
MEXaHUYECKOr0 JBMXKECHUS: TaOJMYHBINA, rpaguueckuil, aHanutuyeckuid. Cucrema
oTc4yé€Ta. OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBUKEHHUS.

BekTopHble BeIMUMHBI, ONEpallMi C BEKTOPAaMU, MPOEKIUHA BeKkTopa. Panuyc-
BEKTOpP MAaTE€pHaJbHOM TOYKH, TEPEMEIICHUE Ha IIOCKOCTH. PaBHOMEpHOE
pSAMOJIMHENHOE IBMKeHNEe. HepaBHOMepHOE NpsIMOJIMHENTHOE ABHKEHUE. CpenHss
Y MTHOBEHHAsI CKOPOCTh TeJia TP HEPABHOMEPHOM JBHKCHUMU.

Yckopenue. PaBHOYCKOPEHHOE TIPAMOJIMHEWHOE JBHKEHHUE. Y CKOPEHUE
cBoOoHOTO majeHus. OnbiThl ["anues.

I'paduueckas mHTEpHpeTanus YCKOPEHHS, CKOPOCTH, MPOUJACHHOTO MyTH U
nepeMeNIeHUst AJ1sl MPSAMOJIMHENHOTO ABUKECHUSL.

JIB>keHue Tena, OPOIICeHHOTO MO/ YIJIOM K TOPU30HTY.

JIBukeHue 1o OKpyHOCTHU. JIMHENHAss CKOPOCTh, YIioBasi CKOPOCTh, TIEPUO]T
¥ 4acToTa OOpaIleHus MPU paBHOMEPHOM JBHUKEHUHU TI0 OKPY>KHOCTU. CKOPOCTh U
YCKOPEHUE TPU JBUKEHUH IO OKPYKHOCTH.

Bekrop cuiibl. PaBHOAEHCTBYIOIIAs CUIIA.

[Tepsbiii 3akoH HbtotoHa. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[IpuHIMIT CynIepno3uLnu CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUSL CKOJIBKEHUS, CHIIa
TPEeHMsI TIOKOS, Ipyrue Buabl TpeHus. Koadduument tpenus.

JIBH>KEHUE Tell 0 OKPY>KHOCTH IO T1EMCTBUEM HECKOJIBKUX CHUIL.

3akoH bepnynnum m nogbpéMHas cuna Kpbuia. COBpEMEHHBIE JIETAaTElbHbIE
amraparsl, CyJa Ha TNOABOAHBIX KpbUIbSAX, AHTUKPBUIIO HA CKOPOCTHBIX
aBTOMOOWISIX. J[BIDKeHHUE TTOe3/1a HA MarHUTHOM MOJTYIIIKE.

Cuia TSXKECTM W 3aKOH BCEMUPHOIO TATOTEHUA. [[BH)KEHHE Tel BOKPYT
IpPaBUTAlMOHHOIO I1IeHTpa (B ToM uucie ImaHeT Bokpyr Connna). IlepBas
KOCMHUYECKass CKOpOCTb. HeBECOMOCTh U meperpy3KH.

PaBHOBecue marepuaibHOW TOYKU. AOCOMIOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. MI3Menenune umnynnbsca. MMIynbe cusibl. YIpyroe u Heynpyroe
B3aUMOJICHCTBUE. 3aKOHbI M3MEHEHUS M COXpAaHEHUsl UMIyJbca. PeakTUBHOE
JBHKECHUE.

Mexannueckass paboTta M MOLIHOCTh. PaboTa cull TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOJTHATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [oTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprud. Teopema O KMHETHYECKOW SHEPrUM. 3aKOH M3MEHEHHS U COXPaHEHUS
MEXaHUYECKON SHEPTUH.

Jemoncmpauuu.



HaGmionenne MexaHW4YecKoro JBHXKEHHSI Tella OTHOCUTENIBbHO Pa3HbIX Tell
OTCYETA.

CpaBHeHue myTeld W TPACKTOPUM JIBIDKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenue ckopoCcTy U YCKOPEHUS MPSIMOJIMHEITHOTO JBUYKEHHUS.

UccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmronenue nBuxkeHus Teia 1o OKpy>KHOCTH.

HaGmonenne MexaHUYeCKUX SIBJICHUH, MPOUCXOMSIINX B CUCTEME OTCUéra
«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBIKEHHH OTHOCUTEIBHO
KabuHeTa QU3HKH.

HaGmonenue paBHOBecHs Tel, CBOOOJHOTO MajJeHUs, KOJIeOaHUsI MasiTHUKA B
WHEPIMATIBLHBIX CUCTEMAaX KaK MOATBEPKACHUE MPUHIIUIA OTHOCUTEIIBHOCTH.

3aBUCHUMOCTh YCKOPEHHUS Tejla OT €r0 MacChl U JICHCTBYIOIIEH Ha HETO CUJIBI.

HaGmronenne paBeHcTBa CHII IPU B3aMMOJICHCTBUU TEII.

N3menenue Beca Teaa mpu yCKOPEHHOM JBUKCHHH.

[Tepenaya ummynbsca Mpu B3auMOJAEHCTBUM TE.

[IpeobpazoBanus SHEPTUHU NPU B3AUMOICHCTBUU TEII.

CoxpaHeHne UMIyJbca Mpy a0COTIOTHO HEYIPYTrOM B3aUMOICHCTBHUH.

CoxpaHeHue UMIyJibca MpU YIPyroM B3auMOJICHCTBUU.

HaGnronenre peakTUBHOTO IBHXKEHHUS.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

CoxpaHeHue SHEepruu Ipyu ABUKEHUU TeJa MO AEHCTBUEM NPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

KoncTpyupoBanue TpakTa il pa3roHa M JaJbHEWIIEr0 pPaBHOMEPHOIO
JBUKECHUS IIAPUKA UITU TEIEXKKH.

Onpenenenue cpeHel CKOPOCTH CKOJBKEHUS OpyCcKa WIIH ABUKEHUS IIapuKa
10 HAKJIOHHOM TIOCKOCTH.

Onpenenenue yCKOpeHHUsI Tela IPU PABHOYCKOPEHHOM JBMIKEHHH IO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
IBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TMUMOTE3bI: €CIIU MPU PABHOYCKOPEHHOM JBMKEHUU 0€3 HauaabHOM
CKOPOCTH MYTH OTHOCATCS KaK Psifi HEYETHBIX YHCEN, TO BPEMEHA OJIUHAKOBBI.

HccnenoBanne nBWKeHUS Teja, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

UccnenoBanre 3aBUCUMOCTH CHJIbl  TPEHHSI CKOJBXKEHUS OT  CHJIBI
HOPMAaJIbHOTO AaBJICHUS.

Onpenenenue Ko3PpPuLMEHTa TPEHUS CKOJIbKEHUS.

Ornpenenenue KECTKOCTA NPYKUHBI.



UccnenoBanne 3aBUCUMOCTH CUJIbI YIPYTOCTH, BOSHUKAIONIEH B IPYKUHE, OT
CTeneHu eopMaru mpy>KUHBbI.

Onpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBMIXKEHUM TEJa MO
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenne paboTbl CUJIBI  YINPYrOCTH MpU  MOABEME TIpy3a ¢
WCIIOJIb30BaHUEM HETIOJIBYKHOTO U TIOJIBUKHOTO OJIOKOB.

Pasznen 9. Mexanu4yeckue Kojie0aHUs U BOJIHBI.

KonebarensHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOaAHUI: epro,
4yacToTa, aMmIuMTyda. lapmMoHuueckue KoneOaHus. 3aTyxarolue KojeOaHus.
Breinyxnensbie konebanus. PezonaHnc.

MaremMatnueckuii U TNPY>XUHHBIM MasATHUKU. lIpeBpaieHue sHepruu npu
KOJIe0aTeIbHOM JBUYKCHUH.

Mexannueckue BoJHBI. [IpogonbHble W monepedHbie BOJHBL. (CBOMCTBa
MEXaHUYECKUX BOJH: uHTepdepeHius u qudpaxius. J[J1MHa BOTHBI M CKOPOCTH €€
pacnpocTpaHeHus. MexaHU4eCKUe BOJHBI B TBEPAOM TeJle, CEICMUYECKHUE BOTHBI.

3Byk. PacnpocTpanenne u oTpakeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. WubpasByk u ynbTpasByk. Hcnonb3oBaHue
yJIBTPa3ByKa B COBPEMEHHBIX TEXHOJOTUSIX.

Jemoncmpayuu.

HaGmionenne xoneGaHuii Tenm TMOA JNEUCTBHEM CHJIBI TSKECTH W CHJIBI
YIPYTOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmronenre BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

Pacnpoctpanenne npo10bHBIX U MOMEPEYHBIX BOJH (HA MOJEIH).

Ha6monenune naTepdepeHiinu u 1udpakiiui BOJH HAa IIOBEPXHOCTH BOIBI.

HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYyCTHYECKHUMN pe30HaHC.

Jlabopamophuie pabomot u onvimot.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOaHUN MAaTEMAaTHIECKOTO MasSTHUKA.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOaHUHN PYKUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCHMOCTH Teproaa KOIeOaHHU Tpy3a Ha HUTH OT JIJTUHBI
HUTHU.

HccnenoBanne 3aBUCMMOCTH TIEpHOa KoJeOaHU MPY>KUHHOTO MasiTHUKA OT
MAacCChI Tpy3a.

[IpoBepka HE3aBUCUMOCTH TMepuoaa KoieOaHWil Tpys3a, MOJBEIICHHOTO K
JIEHTE, OT MacChl rpy3a.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPUOJIa KOJICOAHUI MPYKUHHOTO
MasiTHUKA OT MaccChl rpy3a U )KECTKOCTU MPY>KUHBI.

N3mepenne yckopeHus CBOOOIHOTO TaICHUS.



Paszpnen 10. Di1eKTpOMarHMTHOE 10JI€ U 3JIEKTPOMArHMTHBIC BOJIHBI.

ONEKTPOMArHUTHOE  MOJie.  OJIEKTpOMarHuTHele  BOoiHBL.  CBoOMCTBa
AJEKTPOMArHUTHbIX BOJIH. Illkama »JIeKTpOMarHUTHBIX BOJIH. [cmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JUJIS COTOBOM CBA3U. Pannonokanusa. Kocmuueckas cBA3b.

OneKkTpoMarHuTHas npuponaa ceera. CkopocTh cBeTa. BOJIHOBBIE CBOMCTBa
cBeTa: uHTepPepeHus U TudpaKius.

Jemoncmpayuu.

CBolicTBa AIEKTPOMATrHUTHBIX BOJIH.

WNnTtepdpepenuus u nudpakius ceera.

Jlabopamopnuie padbomot u onvimot.

N3yyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOMJIBHOTO
TenedoHa.

[IpoBenenue onbITOB 10 HAOJIIOACHHUIO UHTEPPEPEHIIMH U TU(PAKIIMK CBETA.

Paszpnen 11. CBeToBbIE IBICHUSA.

JlyueBass Mozenb CBETa M TE€OMETpUYECKas ONTUKa. VICTOYHMKHM CBeTa.
[IpssMmonuHeliHOe pactipocTpaHeHue cera. 3atMeHus ConHua u JIynsl. OTpakeHue
ceera. [lmockoe 3epkano. 3akoH oTpaxkeHus cBeTa. [locTpoeHue M300pakeHUH,
c(hOpMHUPOBAHHBIX 3€PKAJIOM.

[Ipenomiienue cBera. 3aKOH MpesoMiieHUs cBeTa. [loiHOe oTpakeHue cBera.
Hcnonp3oBaHue MOJHOTO OTPAKEHUS B ONITUYECKUX CBETOBOJAX, ONITOBOJIOKOHHAS
CBSI3b.

Jlunza, xoxm nyued B JuH3e. Dopmyna TOHKOM JuH3BL. llocTpoeHue
n300pakeHu, CcPOpPMUPOBAHHBIX TOHKOW JWH30M. OmnTHuYeckas cucTeMa
doToamnmapata, MUKpOCKONa H Teieckomna. [7a3, kak onTudeckas cucTema.
bin3opyKocTh U TaAIBHO30PKOCT.

Paznoxenune Oemoro cBera B crmektp. Onbitel HeloTona. Cnokenue
CIIEKTPaJIbHBIX IIBETOB. J(Mcnepcus cBera.

Jemoncmpauuu.

[IpsAmMonHEHHOE pacIpOCTPaHEHUE CBETA.

OTtpakeHue CBeTa.

[Tony4yenue n3o0paxeHN# B TUIOCKOM 3epKaje.

[Ipenomnenue cpera.

OnTuyeckuii CBETOBOA.

Xop ny4elt B coOuparolieit JnH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnune n300pa>keHUI C TOMOILBIO JTUH3.

[TpuaUn gevicTBus doToamnmapata, MUKPOCKOTIA M TEIIECKOTIA.

Mopens rnasa.

Pa3noxenue 0enoro cera B CHEKTP.



[Tonyyenue Oenoro cBeTa Npu CI0KEHUH CBETA PA3HBIX LIBETOB.

Jlabopamophuie padomot u onvimot.

HccnenoBanne 3aBUCUMOCTH yria OTPa)K€HUs CBETOBOrO Jy4ya OT YyIJia
naJICHuUs.

N3yuyenue cBOMCTB N300pa’keHuUs B IJIOCKOM 3epKalie.

HccnenoBanue 3aBUCUMOCTH YIJIa PETOMIIEHHS OT yria NaJeHus] CBETOBOIO
Jy4a Ha TPAHUIIE «BO3TYX—CTEKIIO».

[TonyueHnne n300pa>keHU C TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne (QOKYCHOTO pacCTOSHUSL M ONTUYECKOM CHJIbI coOuparoleit
JIUH3BI.

OnbITHI IO Pa3NIOKEHHUIO OEJIOT0 CBETA B CIEKT.

OnbIThIl IO BOCHPHUATHIO IIBETA MPEIMETOB MpPU HUX HAOIIOJACHUU 4Yepes
I[BETOBBIC (DUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u nororneHre ceeta atoMmoM. KBaHThl. JIMHe4aThie CIIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-uznydenus. CTpoeHue aTOMHOTO
sanapa. Hykmonnas wmopenp atomHoro snapa. M3orombl.  PamuoakTuBHBIC
npeBpamienus. [lepuoa momypacnaga aToMHbIX sanep. JlelcTBHe paJlHOaKTUBHBIX
U3JIyYEHUH Ha XKUBbIE OPTaHU3MBbIL. 3alUTa OT PaJIUOAKTUBHOIO U3TyUYCHHUS.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsI0OBOTO M MAaCCOBOTO YHCEIL.
DOHeprusi CBsi3M aTOMHBIX sifep. CBSI3b Macchl M 3HEPruu. Peakuuu cuHTE3a U
nenenus saep. Wcrounwku sHeprun ConHua W 3BE3N. SnepHas >HEpreTuka.
DKoJornYecKue MpoOIEMBbI SII€PHOIN YHEPTETHKHU.

Jemoncmpayuu.

CrexTpsl U31y4YEeHHS U MOTJIOMICHUSI.

CrekTpbl pa3IMYHBIX Ta30B.

CnekTtp Bojgopoa.

HaGmronenne TpekoB B kamepe Buibscona.

PaGota cuérurka HOHU3UPYIOMIHNX U3TYICHHM.

Perucrtpanus nznmydeHus: IpUpOIHBIX MUHEPAJTIOB U MTPOIYKTOB.

Jlabopamophuie pabomot u onvimot.

HaGnronenre CIutonIHbIX ¥ TWHEWYATHIX CIIEKTPOB U3TyUCHUS.

HccnenoBanne TPeKOB: U3MEPEHHE SHEPIHMU YACTHUIBI 10 TOPMO3HOMY ITYTH
(mo dhoTorpadusm).

N3mepenne paanoakTHBHOTO (OHA.

IToBTOPUTEILHO-0000 1A U MOXYJIb.

[ToBTOpUTENBEHO-0000IIAIONINI MOAYb MPEIHA3HAYEH ISl CUCTEMATH3alUU
1 00001IeHNS TPEIMETHOTO COJIEP>KaHUs U ONbITa JEATEIbHOCTH, TPUOOPETEHHOTO



Ipy HW3YYCHUH BCETO Kypca (U3UKH YIyONEHHOTO YpOBHSA, a TaKkKe IS
MOATOTOBKU K OCHOBHOMY T'OCY/IapCTBEHHOMY dK3aMEHY IO (U3HKE.

B mporecce wu3ydeHus JaHHOTO MOAYJIS pEATM3YIOTCSA W TOJTydYaroT
JanbHEWIIee pa3BUTHE YydYeOHBIC JCHCTBHUS, OOECIICUMBAIOIINE JTOCTHIKCHHUE
MPEAMETHBIX W METallPeJAMETHBIX PE3yJIbTaTOB O00ydYeHUs, (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU TPAaMOTHOCTH: OOBSICHEHNE U ONMCAHUE SIBJICHUN Ha OCHOBE
MPUMEHEHUST (PU3HUYECKUX 3HAHWM, WCCICAOBATEIbCKHUE IEHCTBUS (BBIIBIKCHHEC
TUIOTE3, TMOCTAHOBKA IICJIM W IUIAHUPOBAHUE WCCIICIOBAHUS, aHAIN3 JAHHBIX H
MIOJTYYCHHUE BBIBOJIOB).

[TpenmoutuTenbHOW (HOPMO OCBOEHUS MOJIYJS SBISICTCS TPAKTHKYM,
nporpamma KOTOpOTO BKIIOUYAET:

pelIcHUe 3a7a4, OTHOCSIIMXCSA K pa3IMuHbIM pa3jiellaM M TeMaM Kypca
(Gu3HMKHU, B TOM YUCIIE 33124, MHTETPUPYIOIINX COJIePKaHUE Pa3HBIX Pa3/IciioB;

BBITIOJTHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIFOYAs PaOOTHI U OIBITHI U3
NepeyHel K paszienamM Kypca) B YCIOBHSX CaMOCTOSITENIBHOTO TUTAHUPOBAHUS
NPOBEJICHUS UCCIICIOBaHUS, BEIOOpA U 00OCHOBAHMS METOAa M3MEPCHHS BEJTUYHH,
COOPKH IKCIIEPUMEHTAIbHOW YCTaHOBKH;

BBITIOJTHEHUE MTPOOJIEMHBIX 3aJIaHUH MPAKTHKO-OPUECHTUPOBAHHOTO XapaKTepa
(3a1aHUsA TIO E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH), B TOM YHCIE 3aJaHHUA C
MEXIIPEIMETHBIM COJICpKaHUEM;

paboTy HaJ TPYNIOBBIMU WIIH WHIUBUIYATHHBIMU MIPOSKTaMH, CBSI3aHHBIMH C
CoJIep)KaHUEM Kypca (PU3UKH.

N3y4eHrne MOBTOPUTEIBHO-0000MIAOIMIEr0 MOIYIS MOXKET 3aKaHYUBATHCS
IIPOBEJICHUEM JHATHOCTUYECKON paboThl 3a Kypc (U3HKH YriyOJaE€HHOTO ypOBHS,
BKJTIOYAIONICH 3aJaHUs Pa3HOTO YPOBHS CIOKHOCTU. Pe3yibTaThl BBITIOTHCHWSI
JTMArHOCTUYCCKOW pabOThl MOTYT TIOKa3bIBaTh CTETICHh TOTOBHOCTH O0YJarOIIAXCSI
K OCHOBHOMY TOCYIapCTBEHHOMY 93K3aMeHy 10 (QUu3HWKe, a TaKxKe
CBUJIETEIIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.



IIJTAHUPYEMBIE PE3VYIJIbTATBI OCBOEHHUSA ITPOI' PAMMBI 110 ®U3UKE
HA VTJIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO
Ha JOCTH)KCHHUE TUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
pE3yIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

B pesynbraTe usydenus puznku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y obOyuyatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YaCTH:

e I)nampuomuuecxkozo eocnumanus:

MPOSIBJICHUE MHTEpPEca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOMN
bu3nIecCKol HAYKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTHXKCHUSM POCCUMCKUX YUEHBIX -(DU3UKOB,;

o 2)2pasxcoanckozo u Oyxo6HO-HPABCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B 00CYKJICHUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHXKEHUN
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OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHIUIIOB B JEATEILHOCTH
YYEHOTO;

e 3)acmemuueckozo 60CHUMAHUA:

BOCTIPUSTHE ICTETHUYECKUX KayecTB (PU3MUECKOW HAyKH: €€ TapMOHUYHOIO
MIOCTPOCHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)yennocmu HAYUHO20 NOZHAHUA:

OCO3HAHHE IIEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHUM, BaXKHEWILIEH COCTABIISIFOLICH
KYJbTYPBI;

OpUEHTAIMS B JESATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEeACTaBIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS PUPOJIBI;

pa3BUTHE HAay4YHOUN JI00O3HATENbHOCTH, HMHTEpECca K HCCIEA0BATEIbCKOM
NEeATENbHOCTH;

e 5)popmuposanusn Kynbmypel 300p06bsa u IMOUUOHAIbLHO20 ONAZONOTIYYUA:

OCO3HAHHWE IIEHHOCTH Oe30macHoro oOpa3a KW3HHU B COBPEMEHHOM
TEXHOJOTHYECKOM MHpEe, BAXXHOCTH TMpaBWwi O€30MaCHOTO TOBEACHUS Ha
TPaHCIOPTE, Ha JOpPOrax, C HJIEKTPUYECKUM M TEIJIOBBIM OO0OpYJOBaHHEM B
JOMAITHUX YCIOBUAX;

c(hopMUPOBAHHOCTbH HaBbIKa pedIEKCUH, MPU3HAHUE CBOETO MTpaBa Ha OIINOKY
Y TAKOTO )K€ MpaBa y IPyroro 4yeaoBeKa;



e 6)mpyo0o6oco eocnumanus:

AKTUBHOE YyYacTH€ B pEUICHWU MPaKTUYECKHX 3ajay (B paMKaxXx CEMbH,
00pa3oBaTeIbHON OpraHu3alluu, ropoja, Kpas) TEeXHOJIOTUYECKOW M COLMAIbHOM
HaIpaBJICHHOCTH, TPEOYIOUIUX B TOM YHUCIE U (PU3NYECKUX 3HAHUK;

UHTEPEC K MPAKTUIECKOMY M3yUCHHIO TTpodecCHil, CBA3aHHBIX ¢ PUBHKOM;

o 7)IK0102UHECKO20 6OCNUMAHUA:

OpUEHTAIMSl Ha TpPUMEHEHHE (U3MYECKUX 3HAHUM ISl pelieHus 3a1ad B
00J1acT OKPY’KArOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OIIEHKU UX BO3MOKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

OCO3HAHUE TJI00ALHOTO XapaKTepa SKOJOTMYECKUX MpoOJieM U MyTed HuX
pelieHus;

e 8)aoanmavyuu K u3MEHAIOUWUMCA YCI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPeOHOCTh BO B3aUMOJICUCTBUU TPU BBHITIOJIHEHUH HCCIICIOBAHUN U
MPOEKTOB (PU3NYECKON HANIPABICHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOCH  KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NeSATeIIbHOCTD;

noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHWKM, yMEHUU (HOPMyIHpPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bl O PU3NUECKUX 00BEKTaX U SBICHUAX;

OCO3HaHHE Je(UIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1acTu
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IUTAHUPOBAHUE CBOETO Pa3BUTUS B TNPUOOPETEHHMH HOBBIX (DU3UYECKUX
3HAHUM;

CTpEeMJICHHE aHATU3UPOBATh U BBISBISATH B3aUMOCBSI3U MIPUPOJIBI, 00IIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHHEM (HU3HUECKUX 3HAHUI;

OLICHKA CBOMX JCWCTBUHW C YYETOM BIMSHHUSA Ha OKPYXAKOIIYI Cpeny,
BO3MOXKHBIX TJIO0AIBHBIX MTOCIIEICTBHMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBOeHUs MpOorpaMMBI 10 (PU3UKe Ha yPOBHE OCHOBHOTO O0IIIETO
oOpa3zoBanus y oOywatomerocs OyayT chOpMHpPOBaHBI MeTaNpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Yy4eOHBIC  JCHCTBUS,  PETyJISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornuyeckue JelcTBUA:
BBIABIISITh U XapaKTEPU30BaTh CYIIECCTBEHHBIC MMPU3HAKH 00BEKTOB (SIBJICHUN),
KJIacCU(ULIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B pacCMaTpUBaEMBIX (haKTax,
TaHHBIX U HAOMIOACHUSIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;

BBISIBIIATh TNPUYMHHO-CICACTBEHHBIE CBS3M TPU HU3YUYECHUH (DHU3HUECKUX
SBIICHUI W TPOIECCOB, JeNaTh BBIBOABI C HCIOJIB30BAHHEM JACTyKTHUBHBIX U
WHAYKTUBHBIX ~ YMO3AaKIIOUYCHWH, BBIABUTATh THIOTE3BI O  B3aUMOCBS3AX
(bU3UYECKUX BEITUYNH;

CaMOCTOSITETILHO BBIOMpPATh CHOCO0 penieHus ydeOHoM (u3nueckoi 3amadu
(cpaBHEHHE HECKOIBKUX BapUAHTOB PEIICHUS, BHIOOP HanOoONee MOIAXOMASIIETO C
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTeIbcKue AelCTBHS

UCTIOJIH30BaTh BOIIPOCHI KaK MCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;

IPOBOJIUTH 1O CaMOCTOSITEIBHO COCTABICHHOMY TUIAHY OIIBIT, HECJIOXKHBIH
Gu3nYIEeCKuil SKCIIEPUMEHT, HEOOBIIIOE CCIEA0BaHNEe (PU3MUECKOTO SIBICHUS;

OILICHWBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HH(POPMAIIHIO, ITOJTYICHHYIO
B XOJI€ MCCIICIOBaHUS FIIH IKCTICPUMEHTA;

CaMOCTOSITeTbHO (HOPMYITHPOBaTh OOOOINEHUS W BBIBOABI IO pPE3yJbTaTam
NPOBEAEHHOTO HAOIIOACHMSI, OTIBITA, HCCIICTOBAHUS;

POTHO3MPOBATh BO3MOXHOE JIaJIbHEHIIIEe pa3BUTHE PUINICCKUX MPOIIECCOB,
a TaKXKe BBIJBUTaTh MPEIINOJIOKEHUS 00 WX Pa3BUTUM B HOBBIX YCIOBUSX H
KOHTEKCTaXx.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIE METOIbl, HHCTPYMEHThI M 3alpOChl MPU TIOUCKE U
otOope UHPOpPMaIIMU WU JAaHHBIX C YUETOM MPEAJIOKEHHON yueOHOH (hU3ndecKoit
3a/1auu;

aHAIM3UPOBATh, CHUCTEMATHU3UPOBATh W MHTEPIPETHPOBATH HH(POPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS,

OLICHMBATh HAA&XKHOCTh HHGMOpPMAIMKM TIO KPUTEPHUSIM, MPEAIOKESHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITEILHO ~ BbIOMpaTh  ONTHUMaJbHYIO  (GOpMy  IpeICTaBICHUS
uHbOpMallMl U WUIIOCTPUPOBATh peEIIaeMble 3a/adyll HECIIOKHBIMH CXEMaMH,
auarpaMMaMu, MHOW TpaduKoil 1 UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X07Ie 00CYKJeHUsI yaeOHOTO MaTepuana, pe3yabTaToB JIa00paTOPHBIX padoT
Y TIPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYX AA€MOM TEMbI U BbICKA3bIBATh
UJIeY, HAIICJICHHbIE Ha PEIICHUE 3aJlaud W MOJJAEep KaHUE OyaroxenaTeabHOCTH
OOIICHHS;

COIIOCTABJISITh CBOM CYXKJCHUS C CYKICHUSAMHU JIPYTMX YYaCTHUKOB JIHAJIOTa,
OOHapyXUBATh PA3IMYUE U CXOJCTBO MO3UIUKL;

BBIPAXaTh CBOKO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTAX;



MyOJUYHO MPEACTABIATh PE3YyJbTaThl BBIMOIHEHHOTO (PU3MYECKOrO OIbITA
(3KCIIEpUMEHTa, UCCIeIOBaHMs, IPOEKTA);

MOHUMAaTh ¥ HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAHAHONW M WHIUBUAYAIbHON
paboThI PU PEIIEHUH KOHKPETHON (PU3UUECKOI MPOOIEMBI;

OPUHUMATH 1I€JIM COBMECTHOU NEATEIbHOCTH, OPraHU30BbIBATH JEUCTBUS 110
€€ JOCTWKEHUIO: paclpelesaTb pPOJH, OOCYXJaTh IPOLECChl U PE3YJIbTAThI
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBIMOJHATh CBOIO YacTh pabOThl, JOCTUras KayeCTBEHHOTO pe3yJibTara Io
CBOEMY HANpaBJICHUIO U KOOPAUHUPYS CBOM JCHCTBUS C APYTMMH YICHAMH
KOMAaH/IbI;

OLICHMBATh KayeCTBO CBOEro BKJaJa B OOLIMH MPOIYKT MO KPUTEPHSIM,
CaMOCTOSTEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJECHCTBUS.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIUSAX, TPEOYIOUIUX JIJIs
pereHns GU3NIEeCKUX 3HAHUM;

OPUCHTHPOBATbCS B  PA3IUYHBIX  MOJXOJaxX  NPHUHATHA  PElIeHUU
(MHIUBHUYaTbHOE, IPUHATHE PEILICHUS B TPYIINE, MPUHATHE PEIICHUN TPYIIO);

CaMOCTOSITEJILHO COCTABJISITH AJITOPUTM pEIIeHUS (PU3NYECKOl 3aauu WM
IUIAaH HUCCIEAOBAHMS C YYETOM HMMEIOUIUXCS PECcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/ijlaraeMble BApUAHTHI PEIICHHI;

JIeaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh aJI€KBATHYIO OIICHKY CUTYAIlMH U MpEeJiarath riaH e€ N3MEHEHHUS,

OOBSCHATh  TPUYMHBI  JIOCTHKCHHUS  (HEIOCTMXKEHMs)  PE3yJbTaToOB
JESITEIBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JACSATEIBHOCTh (B TOM YHCIIC B XOJ BBITOJHEHUS
(¢u3MUecKoro WCCIEAOBaHMUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCSA CUTYaI[ui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM.

CTaBUTh C€0Sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WA JIUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOrO.

NpU3HABATh CBOE MPaBO HAa OMIMOKY MpHW pemieHnd HU3NIECKUX 3a/1ad W B
YTBEPKIEHUAX Ha HAYYHbIE TEMbI U TAKOE K€ MPaBo JAPYroro.

HNPEAMETHBIE PE3YJIBTATBI

K xoH1y oOydeHnusi ¢ 7 kiacce npeAMETHbIE PE3yJIbTaThl HA YTI1yOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:



WCIIOJIB30BaTh MOHATHS: (PU3NUECKUE U XUMUYECKHUE SIBIICHUS, HAOIIO/ICHHUE,
AKCHEPUMEHT, MOJIEJb, TUTIOTE3a, EIUHULIBI (PU3UUYECKUX BEJIMYHUH, AaTOM, MOJIEKYJIa,
arperatHble  COCTOSIHUSI ~ BemiectBa  (TBEpIoOe, KUOKOE, Tra3oo0pasHoe),
MEXaHWYeCKOe JBIDKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIUHEHHOE),
TpPaeKTOpUsi, paBHOJEUCTByIoIas cwi, aeopmanus (ympyras, IjacTAyeckas),
HEBECOMOCTbH, COOOILAIOIIHNECS COCY/IbI;

YBEPEHHO pa3iuyath sBIeHUs (Iud@ys3us, TEmIoBOe ABHKEHHE YacCTHI]
BEIIIECTBA, PAaBHOMEPHOE JBIDKCHHE, HEPABHOMEPHOE JBI)KCHHUE, WHEPIUS,
B3aUMOJICHCTBHE TEJ, pABHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHOW OChIO BpaIllCHMUSI,
nepeaavya JaBiIeHUS TBEPABIMU TelaMH, >KHIKOCTIMH M Ta3amu, atMocdepHoe
JIaBJICHUE; TJIaBaHUE TeJI, TPEBPAICHUS MEXaHUYECKON YHEPTHH) MO OMHUCAHUIO UX
XapaKTEePHbIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIMIMX JaHHOE
(duznueckoe sBIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UUECKUX SBICHUN B OKPYKAIOIIEM
mupe (B TOM uwucie (U3UYECKHE SIBJICHHS B TPUPOJC: MPUMEPHI JBUIKECHUS C
Pa3IMYHBIMU CKOPOCTSIMH B KUBOW W HEKUBOU MPHUPOJIE, NEUCTBUE CUJT TIKECTH,
TpPEHUs, YIIPYTOCTH B MPUPOJE U TEXHHUKE, BIUSHUE aTMOC(EPHOTrO JaBJICHUS Ha
KUBOW OpraHu3M, IJIaBaHUE PbIO, phlUary B TeJie YEJIOBEKa), IPU ATOM NEPEBOAUTH
NPAKTUYECKYIO 3a7]a4y B y4eOHYI0, BBIJIETSAThH CYIIECTBEHHbBIE CBOMCTBA (ITPU3HAKH )
(bu3nUecKuX sSBICHU;

ONKCHIBATh M3Y4YEHHBIE CBOMCTBA TeN U (U3MYECKHUE SBICHUS, MCIOIB3YS
¢duznueckre BeIMUYUHbI (Macca, 00bEM, IMIIOTHOCTH BELIECTBA, BPEMsI, TyTh, CPEIHSS
CKOPOCTb, CHJIa YNPYTOCTH, CWJIa TSDKECTH, BEC Tejla, Cujia TPEHHUs, JaBlieHUE
TBEPIOTO TeJa, JaBICHHUE CTOJI0A )KUKOCTH, BBRITATKUBAIOIIAS CHJIA, MEXaHUYECKasI
paboTa, MOIIHOCTH, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3 HUIIMEHT II0JIE3HOTO
JEHUCTBUSI MEXaHU3MOB, KHHETHUECKAsl U TIOTEHIIMAIbHASL YHEPTusl), IPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKHH CMBICT HCIOIB3YEMBIX BEJIUYHH, HUX
o0O3HAaueHUsT W EAUHUIBI (PU3NYECKUX BEIWYMH, HaXOIUTh (OpMyIIHI,
CBSI3BIBAIONINE JTAHHYIO (DU3MYECKYIO BEIHMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepru30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U MPOIIECCHI, UCTIONB3YSI
MpaBUJIa CJIOKEHUS CUII (BIOJIb OAHOM MpsAMOil), 3aKkoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, IpaBuiIo paBHOBECHS pbryara (0J0Ka), «30J10TO€ MPABUII0» MEXAHUKH,
3aKOH COXpPAHEHUSI MEXaHUYECKOW DSHEpPruu, MpU 3TOM J1aBaTh CIOBECHYIO
bOopMyIHPOBKY 3aKOHA ¥ 3aMUCHIBATH €T0 MATEMATUIECKOE BHIPAKCHUE;

CTPOUTH MPOCTHIE (PUZNYECKUE MOJEITH PEeaTbHBIX OOBEKTOB, MPOIECCOB H
SBJICHUM, BBIACIATH IPU HTOM CYIIECTBEHHbIE U BTOPOCTENEHHBIE CBOWMCTBA
00BEKTOB, IIPOIIECCOB, SBICHUM, TPUMEHATHh (PU3NUECKHUE MOACTH JJIs1 OOBSICHEHUS
(U3UYECKUX MPOLIECCOB U PEIICHUs YUeOHBIX 3a/1a4;



OOBSCHATH (PU3UUECKHE SBICHUS, MPOIECCH M CBOMCTBA TEJ, B TOM YHCJE B
KOHTEKCTE CHUTyalluidi MPaKTUKO-OPHEHTHUPOBAHHOTO XapakKTepa, MW pelaTh
KayeCTBCHHBIC 3a/ladyl, B TOM 4HCIE TpeOyIOIue YHUCICHHOTO OIICHUBAHMS
XapaKTePHBIX 3HAYCHUN (DU3UYCCKUX BEIWYUH, IIPH ITOM BBIOUpATh aJeKBATHYIO
(GU3HUECKYI0O MOJCIb, BBISBIATh MPUYUHHO-CIICICTBCHHBIEC CBSI3M U BHICTPAHWBATh
JIOTUYECKYIO IIEMOYKY pacCyXJA€HHM C Omopod Ha U3YYEeHHbIE CBOICTBa
dbu3nUecKux sBIeHUH, GU3NIECKHUE 3aKOHbBI, 3aKOHOMEPHOCTH U MOJIEIH;

pemats pacdyéTHble 3ama4yu (B 2—3 NEWCTBUS) MO M3y4aeMbIM TeMaM Kypca
¢u3uKu, BHIOUpas aleKBaTHYIO (PU3UYECKYIO MOJEIIb, C UCIOIb30BAHUEM 3aKOHOB
1 GOpMYJI, CBSI3BIBAIOIINX (PU3NIECCKUE BEIIMINHBI, 3aITUCHIBATH KPATKOE YCIOBUE U
pa3BEPHYTOE pellleHUe 3a4a49H, BBISIBIISATH HEJOCTAIOIINE HIIM N30BITOUHBIC TAHHEIE,
O00OCHOBBIBaTh BBIOOp METOJAa pEIICHUs 3a/Jadyd, WCIONIb30BATh CIPABOYHBIC
JaHHBIE, TPOBOJUTh MaTeMaTHUeCKHe MpeoOpa3oBaHusi U Pacu€Thl, OIICHUBATH
PEATUCTUYHOCTh TOJYYEHHOTO 3HAYCHHS (U3MUYECKOW BEIMYWHBI M OINPEACIATH
pa3MEpHOCTh PU3NICCKON BETTMYHHEI, TOJIYYCHHOH MPHU PEIICHUH 3a/1a4H;

pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIH (PUINIECKIX
METOJIOB, W TIpeajiaraTb OPHEHTUPOBOYHBIA CIIOCOO peIIeHHs, B OINUCAHUH
UCCJICIOBAaHUs  pacro3HaBaTh IMPOBEpPSAEMOE  MpPEANnojoxkeHue (TUIoTe3y),
MHTEPIPETUPOBATH MOJTYUYEHHBIN PE3yJIbTaT;

IIPOBOAMUTH OIBITHI M0 HAOIIOIEHUIO (PU3UUECKHUX SBICHUN WU (PU3MUECKHUX
cBoiicTB Ten (muddy3us, TEIIOBOE paclIiMpeHHe Tra3oB, SBICHHE WHEPIUH,
M3MEHEHHE CKOPOCTH MPU B3aUMOJICHCTBUU TeJ, Iepeaada JaBIeHUs )KUIKOCThIO U
ra3oM, IMpOSIBICHHE JEHCTBUS aTMOC(EPHOro MAaBiCHHs, NIEHCTBHUE MPOCTHIX
MEXaHU3MOB): (OPMYJIHUPOBATH TMPEANONOKEHHE (THUIOTE3y) O BO3MOXKHBIX
pe3yibTaTax HaOII0ICHUH, CaMOCTOSTEIIFHO COOUPATh YCTAHOBKY M3 N30BITOYHOTO
Habopa o0opyaoBaHus ¥ GOPMYIUPOBATH BHIBOJIBI;

IPOBOAUTH TMPSIMbIE W KOCBEHHBIE U3MEpEHUs (GU3UYECKUX BEITUYHUH
(paccrostHue, IPOMEKYTOK BpEMEHH, Macca Tena, 00bEM Tena, cujia, TeMIeparypa,
IJIOTHOCTh JKUJKOCTH WM TBEPAOTO Tella, CHJIa TPEHUS CKOJBKCHHS, aBICHHUE
BO3/IyXa, BRITAJIKMBAIOIIAS CHJIA, ACHCTBYIOIIAs HAa TOTPYKEHHOE B KUIKOCTH TEIIO,
KOA(h(PHUIMEHT TMOJE3HOTO MEHUCTBUSA TMPOCTBIX MEXAHU3MOB) C HCIHOJb30BaHHUEM
aHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, OOOCHOBHIBATH BHIOOP METO/A U3MEPEHHS,
dbuKcHpoBaThH MOKa3aHUsS MPUOOPOB, HAXOAUTH 3HAYCHUE U3MEPSEMON BETUINHBI C
MOMOIIbIO YCPETHEHUS Pe3yIbTaTOB CEPUN U3MEPEHHI U OI[EHUBATH MOTPEIIHOCTD
W3MEpPEHUN;

IPOBOJNTH HECIOKHBIE IKCIEPUMEHTAIBHBIC HCCIEIOBAHUS 3aBHUCHUMOCTEH
¢u3nuecknx BETWYWH (3aBUCHMOCTH TYTH PAaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHU JBWKCHHUS TeJa, CHUJBI TPEHUS CKOJBKEHHS OT CHUJIBI HOPMAIBHOTO
JaBJICHUS, KadecTBa 00pabOTKH MOBEPXHOCTEH TENl U HE3aBUCHUMOCTHU CHIIBI TPEHUS



OT IUTOIIaJAN CONPUKOCHOBEHHMS TEJ, CWIBl YIPYTOCTH OT YIJIMHEHUS IPYKUHBI,
BBITAJIKUBAIOIIEH CUJIBI OT 00bEMa MOrpYyKEHHOW YacTH Telda M OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTH Tela, OT INIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJ0, YCIOBUH IUIaBaHUS TeJl, YCIOBUM paBHOBECHS phluara U OJIOKOB):
COBMECTHO C YyuuTeldeM (POpMYIHpPOBaTh 3aJadyy MU THUIOTE3y HCCIEIOBAHMS,
CaMOCTOSITEJIbHO ~ IUIAHUPOBAaTh  MCCIIEIOBAaHUE, CaMOCTOSITEIbHO  COOUpPATH
DKCHEPUMEHTAIBHYI0 YCTAHOBKY C HCIOJB30BAaHUEM HWHCTPYKLHH, MPEICTABIATH
MOJIYYCHHbIE 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BHUJIE TaONMIl U TpauUKOB,
OLICHUBATh MOTPEITHOCTH, JEJIATh BBIBOBI 10 PE3YJIbTATAM UCCIICIOBAHMUS;

coOnoaTh TMpaBWiIa TEXHUKH Oe€30MacHoro Tpyna mnpu pabore cC
71a60paTOPHBIM 000PYAOBAHUEM;

yKa3blBaTh MPUHIIMIBI JEHCTBUS NPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOLIUECS COCYIbl, 0apOMETp, pblyar, MO BUKHBIH
Y HETOJIBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;

XapaKTepru30BaTh MPUHIIUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIECCOB C OMOPOM HA UX ONMUCAHUA (B TOM YHCTIE:
NOJIIUITHUKHA, YCTPOWCTBO BOJAOINPOBOJAA, THUIPABIMYECKHM mpecc, CcU(OH,
MaHOMETp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp), HMCHOJNb3ys 3HAHUA O
CBOMCTBaxX (U3MYECKUX SBJICHUW U HEoOXoaumble (U3HUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKUX IMPOIIECCOB TIPH
pElIeHNH Y4eOHO-TIPAKTUYECKUX 3a/1aY;

PUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIHIO O PUMEPax) MPaKTUYECKOTO
UCIIOJIb30BaHUs (DU3UYECKUX 3HAHMM B TMOBCEJHEBHOW KM3HH I OOECIeYeHUs
0€30IMacHOCTH TPU OOpallleHHH ¢ MpUOOpaMu M TEXHHUUYECKHMH YCTPOMCTBaAMH,
COXpaHEHHUsSI 3J0pPOBbS M COOJIIONECHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYILIECTBIISATH OTOOpP HCTOYHUKOB HH(POpMAUU (PUIUUECKOTO COACPKAHUS B
WuTepuere, camMocTosTeNbHO (OPMYIHUPYs TIOUCKOBBIM 3ampoc, Ha OCHOBE
MMEIOIIUXCS 3HAHUW WM IIYTEM CpPAaBHEHMs DPa3JIMYHBIX MCTOYHHUKOB BBIACIATH
uHpOpMaIMIO, KOTOpas  SBJISETCS  MPOTUBOPEUMBOW  HMIIM  MOXET  OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBIIOJHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
JIUTEPATypy (PU3NUYECKOTO COIEpkKaHUs, CIPABOYHBIE MATEPHAIIbI, PECYPChl CETH
WuTepHer, BnaneTh NpUEMaMHM KOHCIIEKTUPOBAHMUS TEKCTa, MpeoOpa30BaHUs
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

CO37aBaTh COOCTBEHHBbIE KpPAaTKHE€ IUCBMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHMKOB MH(pOpManUU (PU3HUECKOTO0 COJAEPKAHHS, B TOM YHUCIE



nyOJUYHO JeNaTh KpaTKue COOOIIEHHS O Pe3yJbTaTax MPOEKTOB MM Y4EOHBIX
HCCIIEIOBAHUM, IIPU 3TOM TIPAMOTHO MCIIOIb30BaTh W3YYCHHBIM ITOHATUHHBIN
anmnapar Kypca (U3HMKH, COPOBOXK/IATh BHICTYINIEHUE MTPE3EHTALUEH;

IpPU BBINOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEJOBAaHUN paclpenensTh
0053aHHOCTH B TpyMIE B COOTBETCTBUM C MOCTAaBJIECHHBIMH 3aJja4yaMu, CIEIUTh 3a
BBINIOJIHEHWEM IUIaHA JACHCTBUM, aJ€KBaTHO OLIEHHWBAThb COOCTBEHHBIM BKJIAJ B
NEATENIbHOCTh  I'PYNIBI, BBICTpaMBaTh KOMMYHHUKAaTHMBHOE B3aWMOJIECHUCTBHUE,
YUYUTBIBAasi MHEHUE OKPYKAIOLIUX.

K koHI1y 00yueHus ¢ 8 knacce npeaMeTHbIE pe3yIbTaThl HA YIIIYOJIEHHOM YPOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOMIUXCS YMEHUM:

UCIIOJIH30BaTh MOHSTHUSL (Macca W pa3Mepbl MOJICKYJI, TEIJIOBOE JIBM)KCHUE
aTOMOB U MOJICKYJI, arperatHbleé COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKUE U
aMmopdHbIe Tena, HACBHIIEHHBIH M HEHACHIIIEHHBIH Map, CHOCOObI W3MEHEHMsI
BHYTPEHHEH DHEPTrUM, OHJIIEMEHTAPHBIM JJIEKTPUUECKUN 3apsij, MPOBOJHUKH,
MOJIYTIPOBOHUKH, JUAICKTPUKU, UICTOYHUKU TTOCTOSTHHOTO TOKA, JICKTPUUIECKOE U
MAarHuTHOE IIOJIsl, ONTHUYECKass CHCTEMa) U CUMBOJUYECKHUH S3BIK (PU3MKU TIPH
peleHny y4eOHbIX U MTPAKTUYECKUX 3a]1a4;

YBEPEHHO pa3iuyaTh SBJICHUS (TEIUIOBOE pacIIMpeHue (CxKaThe), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMayuMBaHWE, KaNWUISPHBIC SBICHUS,
UCIIapeHHe, KOHJACHcAlMs, IUIaBJICHUE, KPUCTAJUIM3ALUsi, KUIIEHUE, CIOCOObI
TeIuIonepeaaun (TerIonpOBOIHOCTh, KOHBEKIIUS, U3IYUCHHE), TEIUIOBBIE MOTEPH,
AIIEKTpU3AIUs T, B3aUMOJCHCTBUE 3apsANIOB, JCHCTBHUS IJIEKTPUYECKOrO TOKa,
KOPOTKOE 3aMbIKaHWE, B3aUMOICHCTBIE MAarHUTOB, ACHCTBUE MarHUTHOTO TOJS Ha
IPOBOJAHUK C TOKOM ) IO OMMCAHUIO UX XapAKTEPHBIX CBONCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3UUECKUX SABICHUM B OKPYKAIOIIEM
mupe (B TOM umcie ¢GU3NUECKHEe SBJICHUS B MPUPOJE: TMOBEPXHOCTHBIE H
KalWUIApHBIE SBJICHUS B MPUPOJIE, KPUCTAUIBI B Ipupojae, uznydenue CoyHIa,
3aMep3aHue BOAOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra,
AJIEKTPUUECKHE SIBIICHUS B atMocdepe, SJIEKTPUYECTBO JKHUBBIX OpPTraHU3MOB,
MarHuTHOE ToJje 3eMid, Apeid MOoT0COB, POIb MATHUTHOTO TOJIS JIJISl KU3HU Ha
3emiie, MOJSIPHOE CHUSHHUE), MPU ITOM IMEPEBOJUTH IMPAKTUYECKYIO 3ajayy B
y4eOHYI0, BEJICNIATH CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKH ) (GU3HUECKHUX SBICHUN;

OMKCHIBATh M3YUYEHHBIC CBOMCTBA TeN W (DU3MYECKHUE SBICHUS, MCIOIB3YS
dusnueckre BeTUINHBI (TEMIEpaTypa, BHYTPEHHSS DHEPT s, KOTUIECTBO TEIUIOTHI,
paboTa rasa, ynenbHasl TEIUIOEMKOCTh BEIIECTBA, yJeJbHAs TEIJIOTa IUIABJICHUS,
yAelbHas TeIjoTa MNapooOpa3oBaHMs, YJleNbHAs TEIUIOTa CrOpaHusl TOIUIMBA,
KO3(pUUMEHT TMOJE3HOr0 JEHCTBUSA TEIUIOBOW MAIllUHbI, OTHOCHUTEJIbHAS
BIIQXXHOCTh BO3/1yXa, DOJIEKTPUUECKUNU 3apsil, CHJla TOKa, DJIIEKTPUUYECKOE



HalpsDKEHWE, COMPOTUBIICHHE MpoBoAHUKa, DJIC B IlemM MOCTOSHHOTO TOKAa,
ANEKTPUYECKOE YNIEIbHOE COINPOTHUBICHHE BEIIECTBA, paboTa U MOIIHOCTb
AIEKTPUUYECKOr0 TOKA), MPU OMUCAHUM MPABUIBLHO TPAKTOBAThH (DU3NUECKUN CMBICI
WCIOJIb3YEMbIX BEIUYMH, MX O0O3HAYCHUS W €AUHULBI (U3UYECKUX BEIUYUH,
HaxoJIUTh (POPMYJIbI, CBS3BIBAIONIME JAHHYIO (PU3UUECKYIO0 BEJIUYUHY C JIPYTUMHU
BEJIMYMHAMHU, CTPOUTH rpa)MKu N3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITUYUH;

XapaKTepU30BaTh CBOMCTBA Tell, GU3UUECKUE SIBJICHUS U IPOLIECCHI, UCTIOJIb3YSI
OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUSI BEIIECTBA,
ypaBHEHHE TEIUIOBOTO OajnaHca, 3aKOH COXPaHEHHUs dJIEKTPUUYECKOT0 3aps/ia, 3aKOH
Kynona, npuHIMN Cyneprno3uIiuy 3JeKTPUIECKUX mojiel, 3akoH Oma Jijis ydyacTka
nenu, npasuwia Kupxroda, 3akon Oma s nmoiaHo#M nenu, 3akod Jxoynsa-Jlenna,
3aKOH COXPAaHEHUs HHEPTHH, MPU ITOM pa3IUYaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U €r0 MaTEMaTUYeCKOE BhIPAXKEHHUE;

CTPOUTH TPOCThIC (HU3UYECKHE MOJICTU pPEabHBIX OOBEKTOB, IPOIIECCOB U
SIBJICHUHM, BBIJCIATh TIPU OTOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, TIPOIIECCOB, SABJICHUMN, MPUMEHITH (PU3NUECKUE MOJIETHU JIsl OOBSICHEHHUSI
(bU3UYIECKUX TTPOIIECCOB U PEIICHUS YICOHBIX 3a/1a4;

OOBSICHATH (PU3MUECKHUE SBICHUS, MPOIECCHI U CBOMCTBA TEJ, B TOM YHUCJIC U B
KOHTEKCTE€ CHUTyallud TMPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peliarh
KayeCTBEHHbIE 3a/1aud, B TOM 4YHUCJIEe TpeOyIoUMe YUCICHHOTO OIEHUBAHUS
XapaKTepHbIX 3HAYCHUN (PU3NYECKUX BEITUYUH, IIPU ITOM BHIOUpAThH aJ€KBATHYIO
(bu3nUecKyt0 MOJeIb, BBISBISATh MPUUYMHHO-CIECICTBEHHbIE CBSI3M U BHICTPAWBAThH
JIOTUYECKYI0 IIEMOYKY pacCyKICHHM C ONoOpod Ha U3Y4YeHHbIE CBOMICTBa
buznueckux sBIEHUN, GU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIH;

YBEPEHHO peliaTh pacy€THbie 3aja4yu (C omopod Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (U3UKH, BBIOMpas aeKBaTHYIO (U3NUYECKYI0 MOJECIHb, C
UCIIOJIb30BaHMEM 3aKOHOB M (OPMYJ, CBS3BIBAIONINX (PU3MUYECKHUE BEIUYUHBI,
3alUChIBATh KPATKOE YCJIOBUE U Pa3BEPHYTOE pELICHUE 33aJa4yH, BBISBISTH
HEJIOCTAOIINE WM U30BITOUHBIE TaHHBIE, 0OOCHOBBIBATH BHIOOP METO/AA PEIICHUS
3a/1a4d, HWCMOJIb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATb METOAbl aHaJIN3a
pa3MepHOCTEH, MCIONBb30BaTh rpad)UueCKue METOMAbl PEIICHUs 3a7ad, MPOBOIUTH
MaTeMaTudeckue mpeoOpa3oBaHMsi W pacuéThl, OICHUBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3HA4YeHUS (HU3UYECKOW BEIMYMHBI U OMPEICIATh Pa3MEpPHOCTH
¢du3nuecKkol BETUINHBI, TOJIYICHHOU MPH PEIICHUH 3a/1a4H;

pacrmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEITUTh MPU IIOMOIITH (PU3NIECKUX
METOJI0OB, M TpeajiaraTb OPUEHTUPOBOUHBIA CIOCOO peIIeHHs, B OMNHCAHUU
UCCIIEIOBAHUSI  pAclO3HaBaTh  IPOBEpsieMOE  MPEAINOoNIOKEHUe  (TUIOTE3Y),
MHTEPIPETUPOBATH MOTYyUYCHHBIA pE3yJbTar;



MIPOBOJUTH OIBITHI 10 HAOMIOACHUIO (DU3UYCCKUX SIBJICHUHN WIH (DU3UISCKUX
CBOUWCTB Ten (KamWUIAPHBIC SBJICHUS, 3aBUCUMOCTH JAaBJICHHUS BO3[yXa OT €ro
o0béMa W TemmepaTryphl, CKOPOCTH TIpoIlecca OCThIBaHHUS (HArpEeBaHUs) TPH
U3ITY9CHUH OT IBETA HW3JIYYaromie (MOTJIONIAONICH) MOBEPXHOCTH, CKOPOCTh
UCTIApCHUS BOJBI OT TEMIIEpaTypbl JKUIKOCTH M IUIOMATU €€ IOBEPXHOCTH,
AIEKTPU3AIUS TSI U B3aUMOJCHCTBHE DJICKTPUUECKHUX 3aps0B, B3aUMOJICHCTBHUE
MTOCTOSTHHBIX MarHUTOB, BU3YyaJU3allis MarHUTHBIX ITOJICH MTOCTOSSHHBIX MarHUTOB,
JICHCTBUS MAarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM, CBOWCTBA 3JICKTPOMArHUTa,
CBOMCTBA AJICKTPOJBUTATENSI TTOCTOSHHOTO TOKA): (OPMYJIHPOBATH MPOBEPSIEMOE
Npeanosioxkenue (TMIOTe3y) O  BO3MOXHBIX  pe3yJbTaTax  HaOIOJACHHM,
CaMOCTOSITEIILHO COOMPATh YCTAHOBKY W3 HM30BITOYHOTO Habopa 00OpymIOBaHWS,
OIHMCHIBATH XOJT OTBITA U (HOPMYJIUPOBATH BHIBOJIHI;

NPOBOAUTL TPSAMBIE W KOCBEHHBIC W3MEpPEHUsS (U3MYCCKUX BEIMYMH
(TemmepaTtypa, OTHOCHTEIIbBHAs BJIAXXHOCTh BO3AyXa, CHJIa TOKa, HaIPsSKCHHE,
yleabHas TEIUIOEMKOCTh BEIECTBA, COMPOTHBIICHWE IPOBOJHHWKA, paboTa U
MOIIIHOCTh JJICKTPHYECKOTO0 TOKA) C HCIIOJIh30BAHUEM aHAJIOTOBBIX M ITU(MPOBBIX
npuOOpoB, 00OCHOBBIBATH BHIOOP METOAA HM3MEPCHHS, (PUKCHPOBATh IMOKA3aHUS
nprOOpPOB, HAXOJWTHh 3HAYCHUE M3MEPSICMOUN BEIUYHMHBI C TIOMOIIBIO YCPEIHCHHUS
PE3YJIBTaTOB CEPUU U3MEPEHUI U OIICHUBATh MOTPEITHOCTh U3MEPEHUI;

IIPOBOAUTE SKCIICPUMEHTAIBHBIC UCCIICIOBAHUS 3aBUCHUMOCTEH (DH3UYECKUX
BEJIMYHMH (3aBUCHMOCThH JaBJICHHUS BO3JyXa OT €ro o0ObéMa W HarpeBaHUS WU
OXJIQXKJICHHUS, HCCIICIOBAaHUE SBJICHUS TEIJIOOOMEHA IIPH CMEIIIUBAHUH XOJIOTHOMW M
ropsiYeii BOJIbI, 3aBUCUMOCTH COITPOTHUBIICHHUS IMTPOBOIHUKA OT €T0 JIJTUHBI, TUTOIIaIH
IOMIEPEYHOT0 CCYCHUS U YICITBHOTO COMPOTUBIICHHUS BEIIECTBA MPOBOIHUKA, CHIIBI
TOKa, IPOTEKAIOIIEro dYepe3 IPOBOJHUK, OT HAINpPSHKCHUS Ha IPOBOJHHUKE,
UCCJICIOBAaHUE TIOCICAOBATEIIBHOTO M MAapalIeIbHOTO COCTMHEHHM TTPOBOTHUKOB):
COBMECTHO C Yy4UTelIeM (OPMYIMpPOBATh 3ajJady W THIIOTE3y HCCIICIOBaHHUS,
CaMOCTOSITEIbHO  IUIAHUPOBATh  HCCIICIOBAHHWE, CaMOCTOSATEIbHO COOHMpATh
AKCTIICPUMEHTAIBHYIO YCTAHOBKY C HCIIOJb30BAaHUEM HWHCTPYKIIUH, MPECTABIIATH
MOJTyYEHHBIE 3aBUCUMOCTH (U3MYCCKUX BEIMYMH B BHJE TAOIWIl M TpadHKOB,
OIICHUBAThH MOTPEITHOCTH, JICJIaTh BBIBOJBI 110 PE3yJIbTaTaM HCCIICIOBAHUS;

coOmoaTh mpaBmia O€30MacHOro Tpyda Mpu paboTe ¢ J1abopaTOpPHBIM
00opyT0BaHUEM;

XapaKTEePU30BaTh NMPUHIIMIBI ICHCTBUS M3YYCHHBIX MPUOOPOB, TEXHUUCCKHUX
YCTPOMCTB M TEXHOJIOTHYSCKHUX ITPOIIECCOB C OMMOPOM HA MX OMMCAHUS (B TOM YHUCJIE:
CHUCTEMa OTOTUICHHS JOMOB, THTPOMETD, ITapoBas TypOWHA, aMIIEPMETP, BOJBTMETP,
CYETUMK  DJICKTPUUYCCKOM  DHEPrUH,  DJICKTPOOCBETUTEIBHBIE  IPHOOPHI,
HarpeBaTeIbHbBIC JICKTPONPUOOPHI (IPUMEPHI), IPEIOXPAHUTEIIHN U UX IPUMCHECHHUE
B OBITY W TEXHHKE, NPUMCHCHHE TOCTOSHHBIX MAarHHUTOB, JJICKTPOMArHUTOB,



ANEKTPOJBUTATENIb TMOCTOSHHOIO TOKAa), MCHOJb3YyS 3HAaHUA O CBOMCTBax
(pu3nUecKUX SBJIECHUN, HEOOX0IUMbIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacno3HaBaTh NPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENIbHbBIE PUOOPHI
[0 CXeMaM M CXEMAaTHUYHbIM pHUCYHKaM (3KUJIKOCTHBI TEpPMOMETp, TEpPMOC,
MICUXPOMETpP, TUTPOMETpP, JIBUraTeldb BHYTPEHHErO CrOpaHMs, SJIEKTPOCKOII,
peocTar), COCTaBIATh CXEMbI JJIEKTPUUYECKUX LENed C MOCIeI0BaTeNbHbIM U
napajjieibHbIM COEIMHEHHEM JJEMEHTOB, pasjinyas YCJIOBHbIE O0O0OO3HAUYECHHUS
AJIIEMEHTOB JIEKTPUUYECKUX LIETIeH, UCTIOIb30BATh CXEMbI M CXEMaTUYHbIE PUCYHKU
U3YYCHHBIX  TEXHUYECKUX  YCTPOMCTB,  HU3MEpPUTEIbHBIX  MPUOOPOB  H
TEXHOJOTUYECKUX MPOLECCOB MPH PEUICHUN yueOHO-MIPAKTUUECKUX 3aa4;

OPUBOJIUTH MPUMEPHI (HAXOAUTHh UH(POPMALIMIO O MPUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUs (DU3UYECKUX 3HAHMM B MOBCEJHEBHOM KU3HM AJiA oOecreyeHUs
0e30macHOCTH MpH OOpallleHUd ¢ TpUOOpaMHM U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUS 3J0pPOBbS M COOJIIOJEHHUS HOPM DKOJOTMYECKOTO TOBEICHUS B
OKpYXarollen cpese;

OCYIIECTBIISITH MOUCK MH(pOpMaIK pusudeckoro coaepxkanus B MuTepuere,
CaMOCTOSATEIbHO (POPMYIIHPYS TOMCKOBBIN 3aMPOC, HA OCHOBE UMEIOIIMXCS 3HAHUM
U CpPaBHEHUS JOTMOJHUTEIbHBIX HWCTOYHMKOB BBIJCISITH MHGOPMAINIO, KOTOpas
ABJIETCS POTUBOPEYMBOM MIIM MOXKET OBITh HEJOCTOBEPHOI;

UCIIOJIb30BaTh MPU BBIMIOJIHEHUH YYEOHBIX 3aJaHUil HayYHO-TIOMYJISIPHYIO
TuTeparypy (pusmyeckoro copepxaHusi, CIpaBOUYHBIE MaTEPHAJbl, PECYpChl CETH
WuTtepHer, Bnanerh NpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uHGOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3faBaTh COOCTBEHHbIE NHCHMEHHBIE M KpAaTKUE YCTHBIE COOOIICHHS,
0000611ast nHOOPMAILIUIO U3 HECKOJIBKUX UCTOYHHUKOB (PU3UYECKOTO COJICP)KaHMS, B
TOM  4YHUCJIE€ MNyOJWYHO  TPEACTABISATH  PE3YNbTaThl  NPOEKTHOW  WIIH
MCCJIEI0BATEIBCKOM JACSTEIIBHOCTH, TIPU STOM TPAMOTHO HCIIOIH30BATh U3YUCHHBIH
MOHATUIHBIN anmapaT Kypca (pU3uKH, COPOBOXKIATh BHICTYIUICHHE MPE3CHTAIINEH;

IPU BBIMOJHEHNU YYEOHBIX MPOEKTOB U HCCIEAOBAHUMN (PU3MUECKHUX MPOLIECCOB
pacnpenensaTe O0sA3aHHOCTH B TpPyNIEe B COOTBETCTBUM C IOCTaBICHHBIMHU
3a/la4aMy, CJIEOUThH 3a BBINOJIHEHUWEM IUIaHA JIEUCTBUNH M KOPPEKTUPOBATH €roO,
aJICKBAaTHO OIEHWBATh COOCTBEHHBIN BKJIA]l B ACSTEIBHOCT TPYTIIbI, BEICTPAUBATH
KOMMYHUKAaTHBHOE€  B3aWMOJEHCTBUE, NPOSABISAS TOTOBHOCTH  pa3peniaTh
KOH(MIUKTBHI.

K xoHiy o0yuenus ¢ 9 kiacce npeIMeTHBIE pe3yIbTaThl HA YIIIYOJIEHHOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:
WCIIOJIB30BaTh MOHATHS (CUCTEMa OTCUYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUSI, HEBECOMOCTbh M TEPErpy3Ku, HEHTP TIXKECTHU, MEXAHHUUYECKUE BOJIHBI,
3BYK, HMH(QPa3ByK U YIbTPa3BYK, D3JEKTPOMATHUTHBIC BOJIHBI, PEHTIEHOBCKOE



U3JIy4EeHHE, MIKaJla 3JIEKTPOMArHUTHBIX BOJIH, HICTOYHUKH CBETA, OJIM30PYKOCTh U
JaNbHO30PKOCTh, CHEKTPBl UCIYCKAHMUSI M TMOIJIOIIeHUs, albda-, Oeta- U raMmma-
U3JIy4YE€HHUS, U30TOIbI, siAEpHAas U TEPMOsIEpHAas SHEPreTHKa) U CUMBOJUYECKUM
A3BIK (PU3MKHU NIPH PELICHUH YYEOHBIX M MPAKTUYECKUX 3a]a4;

YBEPEHHO  pa3jinyaTh  sBJICHUS (PaBHOMEPHOE U  HEPaBHOMEPHOE
NPSMOJMHENHOE JIBHOKEHUE, PABHOYCKOPEHHOE IPSAMOJIMHENHOE JIBUKEHUE,
CBOOOJHOE TMAaJIeHUE TeJ, JIBM)KEHHE [0 OKPY>KHOCTH, B3aUMOJECHCTBUE T,
paBHOBECHME MAaTEpUAIBHOM TOYKH, PEAKTHUBHOE JBWKEHHE, HEBECOMOCTD,
KosnebareabHOEe  JIBHJKEHHE (FapMOHUYECKHE, 3aTyXalolllhe, BbIHYXKJICHHbIE
Kosie0aHus), Pe30HAHC, BOJIHOBOE JBIKEHHE (PacHpOCTpaHEHUE M OTpaKeHHE
3ByKa, UHTephepeHIus U audpakius BOIH), TPSIMOJMHEHHOE pacnpocTpaHeHue,
OTPaXEHHE M TMPEIOMJIIEHUE CBETAa, IOJHOE BHYTPEHHEE OTpa)XEHUE CBETAa,
pasnoxkeHue O0enoro cBeTa B CHEKTP U CIOXKEHUE CHEKTPalIbHBIX I[BETOB,
€CTECTBEHHAasl  paJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOro  CIIEKTpa
U3JyYEHHUs1) 1O ONMUCAHUIO WX XapaKTePHBIX CBOMCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSABICHUE U3YUYEHHBIX (PU3UUYECKUX SIBJICHUHN B OKpYKAIOLIEM
mupe (B TOM uucie (U3MYECKUE SIBICHUS B NPUPOJE: NPUIUBBI U OTIUBBHI,
nBkeHne I1iaHeT COJHEYHOM CHCTEMBI, pPEaKTUBHOE JBUIKEHHE IKUBBIX
OpraHW3MOB, BOCIPHUSTHE 3BYKOB JKMBOTHBIMH, 3E€MIICTPSICEHHE, CEHCMUYECKHE
BOJIHBI, ITYHAMH, 9X0, LIBETA TeJl, ONTHYECKUE SIBJICHUS B MpUPOJIe, OUOIOTHIECKOe
JIEUCTBUE BUAMMOrO, yIbTpadUOJIETOBOIO U PEHTIC€HOBCKOTO H3IIYYCHHH,
€CTECTBEHHBIM paJMOaKTUBHBIA (POH, KOCMHYECKHE Jy4d, pPaJHMOAKTUBHOE
U3JIy4YeHUE TMPUPOAHBIX MHUHEPAJIOB JIEMCTBUE paJWOAKTHUBHBIX HW3JIYYEHUU Ha
OpraHu3M 4YeJIOBeKa), MPU ITOM IMEPEBOAUTH MPAKTUUYECKYIO 3a7ady B YUeOHYIO,
BBIJIEIISATH CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NYECKUX SBICHUMH;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA TeN U (U3MYECKHUE SBICHUS, MCIOIB3YS
¢usnyeckne BETMYMHBI (CpeIHssE W MTHOBEHHas CKOPOCTh Tela TpHU
HEPAaBHOMEPHOM JBWKEHHM, YCKOPEHHE, NEPEMELICHUE IIPU PaBHOYCKOPEHHOM
IPAMOJIMHENHOM  JBWJKCHMHM, YIJIOBas  CKOPOCTb, LIEHTPOCTPEMHUTEIBLHOE
YCKOpEHHE, CHJIa TPEHUs, CUJla YIIPYroCTH, Chjla TSHKECTH, YCKOPEHHE CBOOOTHOTO
IIaJICHUs], BEC TENa, LEHTP TSHKECTH TBEPAOTO TEJIA, UMITYJIBC TEJIA, UMITYJIbC CHUIIBI,
MOMEHT CHUJIbl, MEXaHHUeCKas padoTa U MOITHOCTh, HOTEHIIMAIbHAS SHEPT U TeNa,
IIOAHATOTO HAJl TOBEPXHOCTHIO 3€MJIU, TIOTEHIHAJIBHAS YJHEPTHSI CKATOU MPYKUHBI,
KMHETUYECKAsT DHEPIus, IIOJIHAS MEXaHHW4YeCKas DHEpPrus, IMEepHOJ M 4YacToTa
Kosie0aHuil, Meproj] MaTeMaTHYEeCKOr0 U MPYKUHHOTO MasgTHUKOB, JJIMHA BOJHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETAa, ITOKA3aTENb IPEIIOMIICHUS
Cpelibl), TPU ONMCAHUU IPABUIIBHO TPAKTOBATH (PU3HUECKHUI CMBICI HCIIOIB3YEMbIX
BEJIMYMH, UX 0003HAYECHUS U €IUHUIIBI PU3NUYECKUX BETUYUH, HAXOAUTH (DOPMYIIbI,



CBSI3bIBAIOIINE TaHHYIO (U3UYECKYIO BEIMYMHY C IPYTMMH BEJIMYMHAMU, CTPOUTH
rpauKi U3Yy4EHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA Tell, PU3UUECKUE SIBIICHUSI U MPOIECCHI, UCTIONb3YS
3aKOH COXPaHEHMsS DJHEPruu, 3aKOH BCEMHUPHOIO TITOTCHUS, IPUHIIMII
CyHEPIIO3ULMH CHUJI, IPUHIIUIT OTHOCUTENIBHOCTH ["anuies:, 3akoHbl Hpl0TOHA, 3aKOH
COXpPAHEHHUSI MMITYJIbCa, TEOPEMY O KMHETHUYECKOW SHEpruu, 3akoH ['yka, 3aKkoH
bepHysiu, 3aKOHBI OTpa)KeHUsI U MPEIOMJICHUS CBeTa, (POpMyny TOHKOW JIMH3HI,
IJJAHETAPHYI0 MOJENIb aTOMa, HYKJIOHHYIO MOJENIb aTOMHOTO $JIpa, 3aKOHbI
COXpPAHEHHUs 3apsAJ0BOTO U MACCOBOI'O YHKCEN MPU SACPHBIX PEAKUUIX, MIPU ITOM
pasnuyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0 MATEMATUYECKOE BbIPAKEHUE;

CTpoUTh (U3UYECKUE MOJICNIA pealibHbIX OOBEKTOB, MPOIIECCOB U SIBJICHUMH,
BBIICJISITh TPU D3TOM CYIIECTBEHHBIE M BTOPOCTENEHHBIE CBOMCTBA OOBEKTOB,
MPOIIECCOB, SIBJICHUN, NPUMEHATh (U3UUECKUE MOJACIU Uil  OOBSICHEHUS
(bU3UYIECKUX TTPOIIECCOB U PEIICHUS YIeOHBIX 3a/1a4;

O0OBSICHATh (PU3UUECKHUE SBJICHUS, TTPOIIECCHI M CBOMCTBA TEJ, B TOM YHUCJE B
KOHTEKCTE CHUTyallMil NpPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, W pelarh
KaueCTBCHHbIC 3aJayd, B TOM 4YHCJIE TPEOYIOIIME YUCICHHOTO OICHUBAHUS
XapaKTEePHBIX 3HAUYCHUN (HU3NUYECKUX BEJIWYWH, MPU ITOM BBHIOMpATh aJICKBATHYIO
(bu3nUecKyt0 MOJeIb, BBISBISATh MPUUYMHHO-CIECICTBEHHbIE CBSI3M U BBICTPAUBAThH
JIOTUYECKYIO IEMOYKY PacCyX JACHHM W3 2—3 IIaroB C OMOpOH HAa H3y4YeHHBIE
CBOICTBA (PU3MUECKUX SABJICHUM, PU3NUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pemiaTh pacuéTHhIC 3aJa4Ml M0 M3ydyaeMbIM TeMaM Kypca (pU3HKH,
BbIOMpAast aJIeKBaTHYIO (PU3UYECKYIO MOJIENb, C UCIIOJIb30BAHMEM 3aKOHOB U (hOPMYI,
CBS3BIBAIOMIMX (U3MYECKHE BEITUYMHBI, 3alUCHIBATh KPAaTKOE YyCIOBUE W
pa3BEPHYTOE PEIICHUE 3a/1a4H, BHIABIATH HEOCTAIOIINE WU U30BITOYHbIC TAHHBIC,
00OCHOBBIBaTh BBIOOpP METO/JA pEIICHUS 3aJadyH, HCIOJIb30BaTh CIPABOYHBIC
JaHHBIE, TPUMEHATh METOJIBI aHATIN3a Pa3MEPHOCTEH, HCTIOIL30BaTh Tpaduueckue
METO/IbI PEIIEHUS 3a]1a4, MPOBOIUTh MaTeMaTUYECKHUE TPeoOpa30BaHus U PACUETHI,
OIICHUBATh PEATUCTUYHOCTH MOJYYCHHOTO 3HaueHUs (PU3NYECKON BEITUYUHBI U
OTIPEJICNSITh PAa3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJYYCHHOW TPH PEIICHUH
3a7a4u;

pacrno3HaBaTh NIPOOIEMbI, KOTOPHIE MOKHO PEIUTh MPU TOMOIITH (PU3NIECKUX
METOJI0OB, M TpeajiaraTb OPUEHTUPOBOUHBIA CIOCOO peIIeHHs, B OMNHCAHUU
WCCIIEIOBAHUSI  pAclO3HaBaTh  IPOBEPSIEMOE  MPEAINOoNIOKEHUE  (TUIOTE3Y),
OLICHUBATH MTPABUIIBHOCTH MOPSAIKA ITPOBEACHUS UCCIIEA0BAHNS, UHTEPIIPETUPOBATH
MOJyYEHHBIN PE3yJIbTaT;

TIPOBOJUTH OIBITHI TTO HAOIIOMEHUIO (PU3NYECKHUX SBICHUN WMIH (PU3HMUECKHUX
CBOMCTB Ten (M3ydeHue BTOporo 3axkoHa HbroTOHA, 3aKOHAa COXpaHEHUsI SHEPTHH,
3aKOHA COXPAHEHHSI HMMITYJIbCa, JCHUCTBUE 3aKOHA DEpHYJUIM M BO3HUKHOBEHUE



NOABEMHOM CWIJIBI KpbUIA, 3aBUCUMOCTb IE€pUOJAA KOJeOaHUN NPY>KUHHOTO
MasgTHHKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMILIUTY/IbI
MaJbIX KOJeOaHUM, IPSIMOJMHENHOE PacIpOCTPAHEHHE CBETA, Pa3jioKeHue 0eIoro
CBETa B CIEKTpP, U3YUECHHE CBOMCTB M300paKEHUS B IUIOCKOM 3€pKaje M CBOWCTB
n3o0paxkeHus TMpeaMeTra B coOuparonieid JiMH3e, HaONIOJCHUE CIUIOLIHBIX U
JIMHENYaThIX CIIEKTPOB U3IIYYCHUS): dbopmynupoBaTh MpOBEpPSIEMOE
NpeanojgoxkeHue (rumore3y) O  BO3MOXHBIX — pe3ysbTaTax — HaOJIOJEHUH,
CaMOCTOSITEJILHO COOMpPATh YCTAHOBKY W3 M30BITOUHOrO Habopa o0OpymoBaHWS,
OMMCHIBATH XOJI ONbITA U (HOPMYITUPOBATH BHIBOJIBI;

OPOBOAUTH MPU HEOOXOJMMOCTU CEPHUI0 NPSIMBIX H3MEPEHUH, OIpeaesss
CpellHee 3HaYeHUe U3MEPSEMOIl BETMYMHBI U ONIPEIeNisisd NOTPEIIHOCTh PE3yIbTaTOB
OpSIMBIX U3MEPEHU, 000CHOBBIBATh BBIOOP criocoba n3mMepeHus (M3MepUTEIbHOTO
npubdopa);

IPOBOAUTH KOCBEHHBIE U3MEpEHUs (HPU3MUECKUX BETUYHH (CpPEeIHssl CKOPOCTh
U YCKOpEHHE Tella MPU PABHOYCKOPEHHOM JBUKEHUHU, YCKOPEHHE CBOOOJHOIO
najeHus, )KECTKOCTh MPY>KUHbBI, KOYPPUIUEHT TPEHUS CKOJIbKEHHS, MEXaHUYeCKas
paboTta W MOIIHOCTb, YacTOTa M MepHoj] KojeOaHWil MaTeMaTH4ecKoro W
NPYKUHHOTO MAasTHUKOB, (DOKYCHOE paccTosiHMe coOuparomeid JTUH3bl U e
ONTHYECKasl CWJIa, PAaJUOAKTUBHBIA (JOH) C HCHOJB30BAHUEM AaHAJIOTOBBIX U
IU(PPOBBIX MPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA W3MEPEHUs, MJIaHUPOBATh
U3MEPEHHsI, CaMOCTOSITEJIbBHO COOMpaTh  SKCHEPUMEHTAIBHYIO  YCTAHOBKY,
BBIYUCIIATh 3HAUEHHE BEJIMYUHBI M AHAIW3MPOBATh IIOJYyUYEHHBIE PpE3YJIbTaThl,
OLIEHUBAs IOTPEIIHOCTh PE3YJIbTATOB KOCBEHHBIX U3MEPEHUH;

POBOJIUTh SKCHEPUMEHTAIbHBIE MCCIEAOBAHUS 3aBUCUMOCTEN (DU3MUECKUX
BEJIMYUH (3aBUCUMOCTb YT OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBM)KEHUU O€3
HayaJdbHOW CKOPOCTH, 3aBHUCHUMOCTb CHJIBI TpPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAJIBHOTO JaBJIECHUs, MepHofa KojeOaHWi MaTeMaTH4ecKOro MasTHUKA OT
JUIMHBl HUTH, ONPEJCJIICHHWE YCKOPEHHsI CBOOOJHOrO TMaJeHUs, MCCIEeI0BaHUE
M3MEHEHUS BEJIMYMHBI M HAIpaBJICHUS MHAYKIHOHHOI'O TOKA, 3aBUCHUMOCTH YIJa
OTpaXEHMs CBETA OT yIJIa NaJECHUs, YIJla IPEJOMIICHHS OT yIJla NaJeHUs] CBETOBOIO
Jy4a, UCCIIEI0BAaHNE TPEKOB: U3MEPEHNE SHEPIUU YaCTHULBI IO TOPMO3ZHOMY ITyTH
(mo ¢ororpadusam)): coBMECTHO ¢ yuuTenaeM (HopMyaupoBaTh 3ajady U THIOTE3Y
HCCJIEIOBAHNS, CAMOCTOSITEJIBHO IUIAHUPOBATh MCCIIEJOBAHUE, CAMOCTOSTEIBHO
coOupaTh  SKCHEPUMEHTAIBHYKO  YCTAHOBKY, NpPEACTaBIATh  IOJTYYEHHBIE
3aBHCHUMOCTH (PU3MYECKHX BEJIMYMH B BHJE TaOMUI U TpapuKoB, OLEHUBATH
MOTPEIIHOCTH, AEJIaTh BBIBOABI IO pe3yJIbTaTaM HUCCIIEI0BAHNS;

coOmoaTe mpaBuia 0O€30MacHOTO TpyJda Mpu padboTe ¢ JabOpaTOpHBIM
000pyI0BaHUEM;



XapaKTEepU30BaTh MPUHIMIBI IEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLECCOB C OMOPOI HA UX ONKCAaHUA (B TOM YHCTIE:
CIUJOMETP, NaTYMKHU MOJIOKEHUSI, PACCTOSIHUS U YCKOPEHUS, paKeTa, 3X0JI0T, OUKH,
nepuckon, (oroamnmapat, MHKPOCKOI, TEJIEeCKOI, ONTUYECKUE CBETOBOIBI,
CHEKTPOCKOM, I03UMETp, Kamepa BuiabcoHa), MUCHONB3ysd 3HAHUS O CBOMCTBax
¢uznueckux SABIEHUM W HEOOXOAMMBbIE  (PU3MYECKHE  3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKHM HW3YYEHHBIX TEXHHUYECKHUX
YCTPOMCTB, WM3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTMYECKUX IMPOLIECCOB MPH
pelIeHNH y4eOHO-TIPAKTUYECKUX 3a/1ay, ONTHYECKUE CXEMbl JJI MOCTPOCHUS
U300pa’KeHUH B IJIOCKOM 3€pKajie U coOMparonieil JInH3e;

OPUBOJIUTH MPUMEPHI (HAXOAUTHh UH(POPMALIMIO O MPUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUs (DU3MUECKUX 3HAHUW B MOBCEIHEBHOM KU3HU NIl 0OECTieUeHMs
0e30macHOCTH MpH OOpallleHUd ¢ TpUOOpaMHM U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUS 3J0pPOBbS M COOJIIOJEHHUS HOPM DKOJOTMYECKOTO TOBEICHUS B
OKpYXarollen cpese;

OCYHIECTBIISITH MOUCK MH(pOopMaIu pusudeckoro conepxanus B UnrepHere,
CaMOCTOATEIHLHO (HOPMYIUPYS MOMCKOBBIM 3aMpoOC, HaXOAUTh MYTH OIpEaeSICHUS
JIOCTOBEPHOCTH TOJNYYEHHON HH(POpMAallUM HA OCHOBE HMMEIOLIUXCS 3HAHUN U
JOTOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPU BBIMIOJIHEHUH YYEOHBIX 3aJaHUil HayYHO-TIOMYJISIPHYIO
TuTeparypy (pusmdyeckoro copepxaHusi, CIPaBOYHBIE MaTEpHUAIbl, PECypChl CETH
WuTtepHer, Bnanerh NpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uHGOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3gaBaTh COOCTBEHHBbIC MHCHMEHHBIE M YCTHBIE COOOINEHHMS Ha OCHOBE
uH()OpMaIMK U3 HECKOJBKUX MCTOYHHUKOB (DU3UYECKOTO COACPKAHUS, MyOJTUIHO
IPEACTABIATh PE3YyJIbTAThl IPOEKTHOW WIIA UCCIIEA0BATENBCKON IEATEIIBHOCTH TPH
3TOM TPaMOTHO HCIOJIb30BAaTh HM3YUYCHHBIM ITOHATUWHBIA armapar H3y4aeMOoro
pa3nena (U3MKKM W CONPOBOXKAATh BBICTYIUIEHHE MIpe3eHTalued ¢ yuéToM
0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.



