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7 kiacc «Puzuka.»
(Yriry0JieHHbIH YPOBEHb.)
HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO 0OIIEero oO0pa3oBaHUs
COCTaBJIEHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS Ha
yrayoJIEHHOM YPOBHE OCHOBHOM 00pa30BaTeNbHON MPOTPAMMBbI, MPEICTABICHHBIX
B ®I'OC 00O, a Takxke ¢ yuérom (enepanbHON padoyeil mporpaMMbl BOCIIUTAHUS
u KoHueniuu npenoaaBanust yueOHoro npeameta «Dusukay.

Conepxanue mnporpamMMmbl 1Mo (U3UKE HANpaBICHO Ha YIOBJICTBOPEHUE
NOBBILIEHHBIX 3alpPOCOB OOYyYarolIUXcs, CTpeMAIlUxcsi K Oosee riayOoKomMy
OCBOCHUIO (M3MYECKUX 3HAHUM, U Ha (OPMUPOBAHUE €CTECTBEHHO-HAYUYHOU
rpaMOTHOCTH oOydyaromuxcs. B mporpamme 1o (Qusuke yUYUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEJIMETHBIM pe3ybTaTaM 00yUYeHHs, a TaKkXKe
MEXIIPEMETHBIE CBSA3U €CTECTBEHHO-HAYYHBIX yYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no u3uke ycraHaBIMBaeT paclpe/eieHrue yueOHOro Marepuana
1o rogam o0y4yeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIHHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEIMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCsl.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJbI0 OKa3aHUS METOJUYECKOU
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duzrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEeIMETOB, TOCKOJbKY (U3MYecKne 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OWoJorued, acrpoHoMueHd U (PU3HUIECKON
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHDA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOYYSHHS JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIABHBIX 3a7a4 (PU3HUECKOTO OOpa3oBaHUS B CTPYKTYpPE OOIIEro
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH U
WHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenune Qusukn Ha YroyOJIEHHOM YypOBHE TIPE/IOJIaraeT YBEPEHHOE
BIIQJICHUE CJeAYIOINMU KOMITIETEHTHOCTSIMH, XapaKTepU3yOIUMA
€CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

HAyYHO OOBSICHATH SIBIICHHUS,

OLICHUBATh U MOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIE0BaAHUS;

WHTEPIPETAPOBATh JAaHHBIE M HWCIOJB30BaTh HAyYHBIC JOKA3aTEIhCTBA IS
MOJIY9ICHHSI BBIBOJIOB.



Henu wusyuenus Qu3MKK HA YpPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompenencHsl B Konmenmum mnpenonaBanus ydeOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opranu3auusax Poccuiickoit ®enepanuu, peamu3yronmux
OCHOBHBIE  00111€00pa30BaTeNIbHbIE IMPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Komnernn Munucrepctsa npocseiienus Poccuiickoit denepanuu (mpoTokosa ot 3
nexadps 2019 r. Ne [1K-4BH).

Henu u3ydyenust PU3MKU HA YTIIyOJIEHHOM ypOBHE:

pa3BUTHE HWHTEpPEca W CTPEMJICHHS OOydJaloluXcs K HAyYHOMY H3yYEHHUIO
PUPOJIBI, PA3BUTHE UX HHTEIUICKTYATbHBIX M TBOPUYECKUX CITIOCOOHOCTEH;

pa3BUTHE TPEICTaBICHUA O HAYYHOM METOJC MO3HAHWS U (HOpPMHUPOBAHHE
MCCIIEZIOBATEIHCKOTO OTHOIICHHS K OKPY)KAIOIIUM SIBJICHHSIM;

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

dopMupoBaHUE YMEHUH TIPUMEHATh (U3MYECKUE 3HAHUS W HAyYHBIC
JI0Ka3aTeNbLCTBA ISl OOBSICHEHUS OKPYKAIOIIUX SBIICHUI;

GopMupoBaHUE TPEACTABICHUN O ponu (QU3UKU JJS Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;,

pa3BuUTHE TpeICTaBICHUI O  BO3MOXHBIX  cdepax  Oymymiei
npodeccuoHaIbHOM JESTENbHOCTH, CBSI3aHHOM C (U3MKOHM, TMOArOTOBKAa K
JanbHeHeMy oOy4eHHIO B ’TOM HAINpaBIEHUU;

¢bopMHUpOBaHUE TOTOBHOCTH K JalbHEHIIEMYy HW3y4YeHUI0 (u3uku Ha
yriayOa€HHOM YpOBHE B paMKax COOTBETCTBYIOIIMX Npoduiied oOydeHus Ha
YpOBHE CpeIHEero o0I1ero oopa3oBaHus.

JlocTkeHue 3TUX I1eieil mporpaMmbl 1o (U3HKE HAa YpPOBHE OCHOBHOTO
oOmrero oOpa3oBaHusl 00ECIIEUYNBACTCS PEIICHUEM CICAYIOMIMX 3a1a4:

npuoOpeTeHne 3HaHUM O AUCKPETHOM CTPOCHHUU BEIECTBA, MEXAHHMUYECKUX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBIICHUSX;

nprOOpETeHNE YMEHUN aHATN3UPOBATh U OOBSACHATH (PU3UUECKUE SBIICHUS Ha
OCHOBE M3yYEHHBIX PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METO/IOB PEILICHHUs PACUETHBIX U KaUeCTBEHHBIX 3aja4, TPeOYyIOmux
CO3/IaHHS W HCIOJB30BaHUS (U3MUYECKUX MOJENeH, BKIIOYas TBOPYECKUE WU
MPAaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pa3BUTHE MCCIEAOBATEIbCKUX YMEHMH: HAONIONATh SIBICHUS U HM3MEPATH
¢u3nyeckre BETUUYHMHBI, BBIBUTATh THIIOTE3bI U MpejiaraTh SKCIEPUMEHTAIbHbIC
CHocoObI WX MPOBEPKH, IUIAHUPOBATH M MPOBOJUTH OMBITHI, IKCHIEPUMEHTAJIbHbIE
UCCJIEIOBAHMS, aHATU3UPOBATh MMOTYUYCHHbIE JAHHbIE U JIENIaTh BBIBOJIBL;

OCBOCHHE TPUEMOB paboOTHl ¢ WHMOpMaImel (U3NIECKOro COep KaHMUs,
BKJIt0Yasi UH()OPMALIMIO O COBPEMEHHBIX JOCTIKEHUSIX (PU3NKH, HHTEPIPETALUS U
KPUTHYECKOE OLIEHUBAaHUE HH(POPMAIIHH;



3HAKOMCTBO CcO c(epamu MpodheCCUOHATBHON NESTEIbHOCTH, CBSI3AHHBIMU C
(GU3NKON, U COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JOCTHIKEHHUSIX
(u3nuecKoi HayKu.

Ha wusyuenue ¢usuku (yriyOn€HHbIH ypOBEHb) HAa YPOBHE OCHOBHOIO
oO1ero oOpazoBanus oTBoAUTCS B 7 Kiacce — 102 gaca (3 yaca B HeeIo).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ pojib B NO3HAHUM OKPYKAIOLIEr0 MUPA.

dusnka — Hayka O mnpupoje. SBieHUss TPUPOILI (PIEMEHTHI COACPKaHUS,
BKJTIOUAIOIINE MEXMpPEeAMETHbIE CBs3u). Dusznueckue SBICHUS: MEXaHUUYECKUE,
TEIUIOBBIC, JICKTPUUECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBHIC.

®uznyeckue BenuuyuHbl. PasmepHocTh. EnuHuIBI (U3HMUECKUX BEJIUYUH.
N3mepenue Qusnueckux BenuuuH. OTanonbl. Dusnueckue mpubopsl. Ilena
nenenus. [lorpemnocts u3Mepenuii. [IpaBuna Ge3omacHoro Tpyaa npu pabdote ¢
nabopaTopHeIM 00OpyAoBaHUEeM. MexayHapoaHas cuctemMa eauHuil. [lepeBon
BHECUCTEMHBIX eAuHuUIl B equHuibl CH.

Kak ¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4YalT MPUPOY.
EcrecTBeHHO-HayuHBIH METOJ TO3HAHUS: HAOIIOJCHHE, IMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIJKCHUE THIIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE TUIOTE3, OOBICHECHUE
HaOMroaeMoro siBiaeHus. Onucanvue GU3nIecKux sIBJICHUN ¢ IOMOIIBIO MOJIETICH.

Jemoncmpayuu.

MexaHnuyeckue, TEIUIOBbIE, JJICKTPUUYECKHME, MAarHUTHBIC, CBETOBBIC,
3BYKOBBIE SIBJICHUS.

duznyeckue NpuOOPHl U MPOIEAypa MPSMBIX HU3MEPEHUN aHaJOTOBBIM U
U (QPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

OmnpeneneHue 1EHBI IeICHUS IIKaIbl U3MEPUTEIHLHOTO TTprbopa.

N3mepenne paccTOSTHUMN.

N3mepenue momanu u 00bEMa. MeTo 1 majaeTKH.

HN3mepeHne BpeMeHuU.

N3mepenune 06bEMa KUAKOCTH U TBEPOTO TEa.

Onpenenenue pa3MepoB MalbIX Tell. MeTo psaoB.

[IpoBenenne wucciaenoBaHUS IO MPOBEPKE THUIOTE3bl: TAIBHOCTH IOJETA
[apuKa, MyIneHHOTr0 TOPU30HTAIIBHO, TeM OO0JIbIIe, YeM OOJBIIE BBICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BelllecTBA.

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

JIBrkenne 4actui] BemiecTBa. CBs3b CKOPOCTH JBWKEHUS YaCTHUI[ C
TemnepaTypoil. bpoyHoBckoe aBwxkenue. uddysusa. BzaunmopelicTBue dvacTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpuctamindeckux) Tena. B3auMocCBsi3b MEXIy CBOMCTBAMU BEUIECTB 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 BEIIECTBA.

Jlabopamophuie padbomot u onvimot.

OrneHka quaMeTpa aroMa METOJIOM PSI0B (C UCToyIb30BaHueM (doTorpaduii).

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 aBukeHue. CBOOOJHOE TajJeHUE KaK MpPUMEP HEPaBHOMEPHOTO
nBokeHus Ttesl. Cxopocth. CpenHsis CKOPOCTb NMPU HEPABHOMEPHOM JIBHXKEHUH.
Pacuér nmyTy v BpeMeHU JABUKEHUS.

I'paduku 3aBucuMocTel BEIMYMH, OMNMUCHIBAOIIMX JBMWkeHHe. OOime
MOHATUS OO0 OTHOCUTEIBLHOCTU JBIKEHUSA. CIOXKEHHE CKOpOCTEH I Ted,
JIBUKYIIUXCS TTApaJIENbHO.

SBneHne wHepuuu. 3aKOH WHepuuH. B3anmoneiicTBue Ten Kak IMpUYMHA
U3MEHEHNs CKOPOCTM JBWXEHHUsS Tel. Macca Kak Mepa HMHEPTHOCTH Teja B
NOCTYNaTeNbHOM JBH>KeHUHU. IlnoTHocTh BemiectBa. CBA3b IUIOTHOCTU C
KOJIMYECTBOM MOJIEKyJd B enuHuie oObéMa BemiectBa. (CMecu 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. Cuia TSKeCTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJICHHBIX MO OJHOM mpsiMoil. PaBHOonelcTBytomas cui. Cuiia TpeHUs.
TpeHue CKONbXKEHUST U TPEHUE MOKOs, BA3KOE TpeHHE. TpeHue B MNPUPOAE U
TEXHUKE.

Jemoncmpauuu.

HaGmronenre MexaHU4eCKOro JBIKEHUS Tea.

N3mepenue ckopocTu MPSIMOJIMHEUHOTO IBUKEHUS.

HabGmronenvie siBeHUsT HHEPIIUH.

HaGmronenne n3ameHeHns CKOPOCTH TPU B3aUMOICHCTBUH TEIl.

CpaBHeHuE Macc Mo B3aUMOJICUCTBUIO TEII.

CrnoxeHue cuJil, HallpaBJICHHbBIX IO OJJHOM MPSMOM.

Jlabopamopnuie padbomot u onvimol.



OrnpenienieHue CKOPOCTH PABHOMEPHOTO NBHKEHUS (IIapuKa B >KUIKOCTH,
MOJIEJIN AJNEKTPUUYECKOI0 aBTOMOOMIIS U TaK J1ajiee).

OnpeneneHue cpeaHeldl CKOPOCTH CKOJIBKEHHUS OpycKa WM LIapuka I0
HAaKJIOHHOM INIOCKOCTH.

Ornpenenenue mIOTHOCTH TBEPAOTO TEIA.

OnbITEI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh pacTsbkeHus (aedopmarun)
MPYKUHBI OT MIPUIIOKEHHOM CHIIBI.

OnbITEI, JEMOHCTPUPYIOUINE 3aBUCHUMOCTH CHJIBI TPEHHSI CKOJBXKEHUS OT
CHUJIBI JIABJICHUS U XapaKTepa COMPUKACAIOITUXCS TOBEPXHOCTEH.

Paspnen 4. JlaBinenue TBEPABIX TeJl, KUAKOCTell U ra3oB.

Hasnenue. Cuna gaBienus. CnocoObl yMEHbIIEHUS U YBETUUYCHUS JaBICHUS.
JlaBneHue ra3za. 3aBUCUMOCTH JaBJEHHUsI ra3a OT O00BEMa W TEMIIEpaTyphl.
[lepenaya naBneHusi TBEPABIMU TEJIaMH, KUJIKOCTAMHU U razamu. 3akoH [lackais.
[THeBMaTHUeCKUE MAITUHBI.

3aBUCUMOCTh  JIABJICHUS  JKUJIKOCTH  OT  TJIYOWMHBI  TIOTPY>KCHHUS.
I'mapocratnueckuit  mapagokc. CooOmiaronuecs cocyapl. [ 'mapaBiuueckue
MexXaHU3MbI. Vcmosib30BaHMe BBICOKUX JABJICHUM B COBPEMEHHBIX TEXHOJIOTHSX.
Y CTpoCTBO BOIOIPOBO/IA.

AtMmocdepa 3emun u atmocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
BO3AymHON o0onoukn 3eminu. OmnbiT Toppuuernnu. M3mepenue aTtmocgepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUsI OT BBICOTHI HAJ] YPOBHEM MODSI.
[Tpubops! 1151 M13MepeHus: aTMOC(HEPHOTO T1aBIICHUS.

JlelicTBHE KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teso. BrITankuBaronias
(apxumenoBa) cuia. 3akoH Apxumena. Y cIoBUE BO3HUKHOBEHHUS BHITATKUBAIOIIEH
(apxumenoBoii) cwibl, moarekanue. [InaBanue ten. Bo3ayxornnaBaHue.

Jemoncmpauuu.

3aBUCHUMOCTD JIaBJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmaronyecst COCYIbI.

I'mnpaBanyueckuit mpecc.

[IposiBnenue nericTBrst aTMOC(HEPHOTO AABICHHMS.

Cudon.

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

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITCCHEHHOMW KUJIKOCTH.

VYcnoBue miiaBaHus TeN: MJIABAHUE WJIU MOTPYKEHHE TEI B 3aBUCUMOCTU 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 BBITAIKHABAIOIICH CWIIBI, JEUCTBYIOLIEH Ha 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.

KoncTpynpoBaHue apeoMeTpa Wi KOHCTPYMPOBAHUE JOJKU U ONPEIEIICHHUE
€€ rpy30l0AbEMHOCTH.

Paspnen S. PaGora u MOIIHOCTB. JDHEpPrus.

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

[IpocTbie MexaHM3MBI: pblYar, BOpPOT, OJIOK, TOJHUCIACT, HAKJIOHHAS
IJIOCKOCTh, HOXKHUYHBIN MexaHn3M. MoMeHT cuiibl. PaBHOBecue poluara. [IpaBuio
MoMeHTOB. [IpumeHeHue mnpaBuiIa paBHOBeCHs pblyara K OJOKy. «30J510TO€
npasmiio» mexanuku. KIIJ npocteix MmexanusmoB. [IpocTbie MexaHU3MbI B OBITY,
TE€XHHUKE, )KUBBIX OpraHU3Max.

Mexannyeckass dHeprus. KuHeTMdeckas M NOTECHUHAIbHAS JHEPIUSL.
[IpeBpaieHrne 0JHOTO BHUJIa MEXAaHUYECKOW YHEPTUH B IPYTrOM. 3aKOH COXpAHEHUS
Y IIPEBPALLCHUS YJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanne ycioBUM paBHOBECHS phlyara.

N3amepenne KIIJI HaKITOHHON MIIOCKOCTH.

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.

N3ydeHne 3akoHa COXpaHEHHSI MEXAHUYECKON SHEPIHUU.

I[IJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA ITPOI'PAMMGBI 11O ®U3UKE
HA YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHNA

N3ydenne ¢u3ukm Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMUs HAIPaBICHO
Ha JIOCTKCHHE JTMIHOCTHBIX, METAIPEAMETHBIX M MMPEAMETHBIX 00Pa30BaTEIIbHBIX
PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIbTATBI



B pesynbraTe usydenus pu3nku Ha ypOBHE OCHOBHOI'O 0O0OIIET0 0Opa3oBaHUs
y oOyuaronierocs 0yayT copMHUpOBaHbI CIEAYIONINE JTUYHOCTHBIC PE3yJbTaThl B
YacTHu:

e I)nampuomuuecxkozo eocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
(u3nUecKol HayKu;

IIEHHOCTHOE OTHOIIICHHUE K JOCTHXKCHUSM POCCUMCKUX yUEHBIX-(DU3UKOB,;

o 2)2parcoanckozo u 0yxXo08HO-HPAEGCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYXXKJIEHHH OOIIECTBEHHO 3HAUYUMBIX
U DTHUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUM
buzuky;

OCO3HAHHUE BAXXHOCTH MOPAIBHO-ITUYECKUX MPUHIUIIOB B JEATECIbHOCTH
Y4EHOTI0;

e 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSITUE ICTETUUYECKUX KAueCTB (PUBMYECKON HAyKU: €€ rapMOHUYHOTO
MOCTPOEHUSI, CTPOT'OCTH, TOUHOCTH, JJAKOHUYHOCTH;

e 4)yennocmu nHayunozo no3HaHusa:

OCO3HAHHE IIEHHOCTH (U3UYECKON HayKH KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUSI MHUPA, OCHOBBI PA3BUTHUSL TEXHOJOTUH, Ba)KHEWIEH COCTaBIISAIONICH
KyJbTYPBI;

OpUEHTAIUsi B JIEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
npecTaBieHni 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIbI;

pa3BUTHE HAaY4YHOW JIOOO3HATEIBHOCTH, HWHTEpPECa K HCCIEI0BATEIbCKOM
NEeSITENbHOCTH;

e 5)popmuposanun Kynbmypsl 300p06ba U IMOYUOHATLHOZO OAZONOTIYUUA:

OCO3HAHHME IIEHHOCTH Oe30omacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpEe, BaXXHOCTUM TMpaBWi O€30MaCHOTO TIOBEICHHUS Ha
TPAHCTIOPTE, HA JIOpOraxX, C DJJIEKTPUYECKHNM U TEIJIOBBIM O00OPYJIOBaHHEM B
JOMalIHUX YCIOBUAX;

c(hOpMHUPOBAaHHOCTh HaBbIKa pedIeKkcuH, MPU3HAHWE CBOETO TIpaBa Ha
OIMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eI0BeKa;

e 6)mpyooeozo eocnumanus:

AKTUBHOE YyYacTU€ B pPEUICHWHM NPAKTUUYECKUX 3adad (B paMKax CEMbH,
o0Opa3oBaTeIbHOM OpraHU3aIfK, TOPOJa, Kpas) TEXHOJOTUYECKON M COLMAIBHOM
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCIIEC ¥ PU3NUECKUX 3HAHUIA;

MHTEPEC K MPAKTHUYECKOMY U3YUEHUIO TPOQEeCCuii, CBA3aHHBIX C (PUBUKOI;

e 7)IK0ON102UHECKO20 60CNUMAHUA:



OpUEHTAIMSl Ha TpUMEHEeHHE (U3MYECKUX 3HAHUM ISl pelieHus 3aaad B
o0JlacTU OKpYyXarlollel cpeabl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKH UX
BO3MOKHBIX MOCJEACTBUN JIJIsi OKPYKAIOLIEH CPEeJIbI;

OCO3HAHHE TJI00ATBHOTO XapaKTepa SKOJOTMYECKUX MpoOJieM M MyTed HX
pelieHus;

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

NOTPeOHOCTh BO B3aUMOJICUCTBUM TPHU BBHINIOJHEHUU HCCIEIOBAHUN U
MPOEKTOB (PU3NYECKON HANIPABICHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOEH  KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO
eI TEIbHOCTD;,

noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHWM, yMEHUN (HOPMyIHpPOBAThH
U7, TIOHSATHUS, TUTIOTE3bI O QU3UIECKUX 0OBEKTAX U SBIICHUSIX;

O0CcOo3HaHUe Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIacTH
buzuky;

IJIAHUPOBAHUWE CBOETO PpAa3BUTHUSI B NPUOOPETEHUHM HOBBIX (U3UYECKHUX
3HAHMM;

CTpEeMJICHUE aHAJIM3UPOBATh U BBISBJISATH B3AaMMOCBSI3U MIPUPO/IBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOIH30BaHUEM (PU3NUECKUX 3HAHU;

OIIEHKa CBOMX JICHCTBUM C YYETOM BIHMSHUA Ha OKPYXAIOIIYI0 Cpeny,
BO3MOXXHBIX TJIOOAJIBHBIX ITOCIICICTBUM.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbraTe OCBOCHHs MporpamMmbl Mo (U3UKE Ha YPOBHE OCHOBHOTO
obmrero o6pa3oBanus y o0ydaromierocst Oyayt chopMUpOBaHbEI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIOIIHE T03HABATEIbHBIC YHUBEPCAIBHBIC YIeOHbIC TEHCTBUS,
KOMMYHUKATHBHBIE ~ YHHBEpPCaJbHBIC  y4eOHBIC  JICHCTBUS,  PETYJISATHBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE TeHCTBUSA
ba3oBble Joruueckue AecTBUA:

BBISIBIIATE M XapaKTEPU30BaTh CYIIECTBCHHBIC IPU3HAKH OOBEKTOB
(ssBneHU), KI1acCU(UIIMPOBATH UX;

BBIABIISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B pacCMaTpuBaeMbIX (akTax,
JTAHHBIX W HAOJIOICHUSAX, OTHOCAIIUXCS K (PU3NUSCKUM SBIICHUSIM;

BBIABJISATh TPUUYUHHO-CJIICACTBEHHBIE CBSI3UM TPU HU3YUYCHUH (HU3NUECKUX
SIBJICHUM M TIPOIIECCOB, JeNaTh BBIBOJABI C MCIIOJIB30BAaHUEM JCAYKTUBHBIX H
WHAYKTUBHBIX  yYMO3AaKJIIOYEHHUM, BBIIBUTATh TUIOTE3bl O  B3aUMOCBS3SIX
(bU3NYECKUX BEIMYHH;



CaMOCTOSITEJILHO BBIOMpATh CHOCOO penieHus ydeOHoU (u3nueckoil 3amaadu
(cpaBHEHHE HECKOJBKHX BapUMaHTOB pEILIEHUs, BHIOOp Hanbosee MOAXOASIIETo C
Y4ETOM CaMOCTOSATENBHO BBIIEJIEHHBIX KPUTEPHUEB).

Bba3oBble ncciaenoBaTe/ibCKue 1eiiCTBUS:

UCII0JIb30BaTh BOMPOCHI KaK UCCIEA0BATENbCKUI HHCTPYMEHT MO3HAHUS;

IPOBOAUTH MO CAMOCTOSITENIbHO COCTABJICHHOMY IUIAHY ONBIT, HECIOMKHBIN
bu3HUYeCcKUil SKCIIEPUMEHT, HEOOJIBIIIOE HCCiie0BaHuE (PU3NYECKOTO SIBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIUIO, TIOTYUYEHHYIO
B XOJI€ MCCJIE/IOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSATEIHLHO (POPMYIHUPOBaTH OOOOIIEHHS M BBIBOJBI MO pe3yJibTaTaM
NPOBEIEHHOTO HAOJIIOICHUSI, ONIBITA, UCCIIEA0BAHMUS;

IPOrHO3UPOBATH BO3MOXKHOE JalibHENIIIee pa3BUTHE (PU3UUECKHUX MPOLIECCOB,
a TaKXKe BBIJBUraTh MPEANOJOXKEHUS 00 HMX PA3BUTHH B HOBBIX YCIOBUSX U
KOHTEKCTaXx.

PabGora ¢ undgopmanmeii:

NPUMEHSATh PA3JIMYHBIC METOJbl, HHCTPYMEHTBI M 3alpoChl MPH TOWCKE U
otOope nHPOpMaIIMK WU JAaHHBIX C YUETOM MPEAJIOKEHHONW yueOHOH (hU3ndecKoit
3a/1auu;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPHPETUPOBATH HWH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (POPM IPEACTABICHNUS,

OLICHMBATh HAAE&XKHOCTh HWH(MOpPMAIMU TIO KPUTEPHUSIM, MPEAJI0KESHHBIM
yduTesaeM Wi chopMyIupoBaHHBIM CAMOCTOSITEIBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMAJIBHYIO  (OpMy  TIpelCTaBICHUS
uHGOpMAIIMK W WLUIIOCTPUPOBATH pEIIAEMbIE 337a4d HECIOKHBIMU CXEMaMH,
auarpaMMamMu, HTHOW rpaduKoi U uX KOMOMHAIIUSMHU.

KommyHuKaTHBHBIE YHUBeEPcaIbHbIE YUeOHbIe 1eificTBUS:

B XOJl¢ OOCYXJEHHS Y4eOHOTO Marepuala, pe3ylbTaTOB JIabOpaTOPHBIX
paboT W TPOEKTOB 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOW TEeMbI U
BBICKa3bIBaTh WJIEW, HAIICJICHHbIE Ha pelIeHHuEe 3aJadyd W TOJJEp’KaHue
0y1aroke1aTeIbHOCTH OOIIEHUS;

COTIOCTAaBJISITh CBOM CYXKIICHUS C CYXACHHUSMHU IPYTUX YYACTHHKOB JIUANIOTa,
O0OHapy’KHUBATh PA3INYUE U CXOJACTBO MMO3UIIHA;

BBIP@YKaTh CBOIO TOUKY 3PECHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

MyOJIMYHO TPEACTABIATh PE3yAbTAaThl BBIMOIHEHHOTO (PU3UYECKOTO OIBITA
(aKCIIepuMeHTa, UCCIEA0BaHUs, IPOEKTA);

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboOTHI MPU PEIIEHUU KOHKPETHON (PU3NUECKON MPOOIIeMBbI;



MPUHUMATH I COBMECTHOU NIEATETLHOCTH, OPTaHU30BBIBAThH JACHCTBUS T10
e€ JMOCTIDKEHUIO: paclpeesiaTh POJH, OOCYXAaTh MPOLECChl U PE3YIbTaThI
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTIOJICH;

BBITIOJIHATH CBOIO YacTh PabOThI, MOCTHTas KadyeCTBEHHOTO pe3yJibTara II0
CBOCMY HANPABJICHUIO W KOOPAWUHUPYS CBOM JACHCTBUS C APYTHMH WICHAMH
KOMaH/IbI;

OIICHMBATh KadyeCTBO CBOETO BKJaJa B OOMIUH MPOIYKT MO KPUTCPHSIM,
CaMOCTOSATEIHLHO COPMYIIMPOBAHHBIM y4aCTHUKAMH B3aUMOJICHCTBUS.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eHCTBHS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX, TPEOYIOITUX IS
perieHus GU3NUEeCKUX 3HaAHUM;

OPUCHTHPOBATLCS B  PA3IUYHBIX  MOJXOJAaX  NPHUHATHA  PElIeHUU
(MHAMBUYATBLHOE, IPUHATHE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUN TPy );

CaMOCTOSITEJTbHO COCTaBJISITh AJITOPUTM pelIeHUs] (PU3MUecKOr 3ajauu Wiu
IJIaH UCCIEJAOBaHUA C YYETOM HMMEIOIMUXCA PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH IMpeJjiaracMble BapUaHThI PEIICHUH;

JIeNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOIMOHAIbHBII UHTEJJIEKT:

JaBaTh aJI€KBaTHYIO OIICHKY CUTYAallMH U MpeIaraTh IUlaH e€ U3MEHEHUS;

OOBSACHATh  TPUYMHBI  JIOCTHXKEHUS  (HEHOCTHIKEHHsS])  pe3ybTaToB
NEeSITEBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTh (B TOM 4YHCIIC B XOJ BBIIOJHEHUS
(GU3MUECKOr0 HWCCICAOBAHMUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHMBIINXCS CUTYaIUH, YCTAHOBICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa I U YCIOBHUSIM.

CTaBUTH ce0s Ha MECTO JIPYroro 4eloBeKa B XOJE CIopa WM JAUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOro.

pU3HABaTh CBOE MPaBO Ha OMIMOKY MpHU pemieHud (PU3NIECKUX 3a7a4d WIH B
YTBEPKIEHUAX Ha HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

HNPEAMETHBIE PE3YJIBTATBI

K xonIty oOydeHus ¢ 7 Kaacce npeaAMETHBIE PE3yIbTaThl HA YI1yOJEHHOM YPOBHE
JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0OYUAIOIMIUXCS YMCHHIA:

UCITONIh30BaTh MOHATHS: (DU3NUCCKUE W XUMHUYCCKHE SBIICHHS, HAOJIOICHHE,
OKCIICPUMEHT, MOJCNIb, THIIOTE3a, CAUHHUIBI (PU3HYCCKUX BEIUYUH, aTOM,
MOJIEKyJIa, arperaTHble COCTOSIHHS BellecTBa (TBEpIOe, KUAKOE, Ta3000pa3Hoe),
MEXaHHUYeCKOoe JBIDKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, IPSMOJIUHCHHOER),



TpaeKkToOpHUsi, paBHOAECHCTBYyIOWAas cui, Aedopmanus (ympyras, IJIacTHYECKas),
HEBECOMOCTb, COOOILAIOIINECS COCY/IbI;

YBEPEHHO pa3iuyath sBICHUSA (Aud@y3us, TEIIOBOE [BHKEHHE YACTHIL
BEILIECTBA, PABHOMEPHOE JBW)XEHUE, HEPAaBHOMEPHOE [IBM)KCHHE, WHEPLMS,
B3aMMOJIEUCTBHE TEJ, pAaBHOBECHE TBEPJBIX TEJl C 3aKPETUIEHHON OChIO BpalCHUS,
nepenayda JaBlieHUsT TBEPABIMHM TEJNAMM, >KMJIKOCTAMHM M Ta3aMu, atMoc(epHoe
JaBJ€HUE; TUIaBaHKUE TeJl, IPEBPALEHUs MEXaHUYECKO SHEPTUH) 10 OMUCAHUIO UX
XapaKTepHbIX CBONCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOLIUX JaHHOE
(duznueckoe sBJICHUE;

pacno3HaBaTh  MPOSIBJICHUE  W3YUYEHHBIX  (PU3MYECKUX  SIBIICHUWA B
OKpyXaroleM Mupe (B TOM uucie (PU3MYECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JBUKEHUSI C PA3IMYHBIMU CKOPOCTSIMU B JKMBOW U HEKUBOW MpPUPOJIE, JCHCTBHE
CWJI TSKECTH, TPEHHUSI, YIPYTOCTU B MPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOTro
JIaBJICHUS HAa KMBOM OpraHu3M, IJIaBaHWE pbIO, phlYard B TeJ€ 4YeJIOBeKa), MpH
ATOM MEPEeBOJUTH MPAKTUYECKYIO 3aJauy B y4eOHYIO, BBIICISATH CYIIECTBEHHBIC
CBOICTBA (MpU3HAKK) HU3HUECKUX SBICHUM;

ONMKCHIBATh M3YUYEHHBIE CBOWCTBA TeN U (U3MYECKHUE SIBICHUS, HCIOIb3Ys
¢usznueckre BeNMUYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpeMSs, IIyTh,
CpeIHSsl CKOpPOCThb, CHUJIa YNPYrOCTH, CHUJIa TSKECTH, BEC Tejia, CHUjla TpPEHUf,
JaBieHue TBEPJAOTO TeJa, JAaBJICHHE CTOJIO0A KUAKOCTH, BBITAIKMBAIOLIAs CHUJIA,
MexaHuueckass paboTra, MOIIHOCTh, TJIEYO CHJIbl, MOMEHT CHJIbI, KO3 QUIIUEHT
MOJIE3HOT'O IEWCTBUSI MEXaHU3MOB, KUHETUYECKAs U MOTEHIIMAIbHAs YHEPTHUS ), TIPH
OMHMCAHUM TPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIIOIB3YEMBIX BEITUYHH,
uX O0O0O3HAYCHUS W CAWHUIBI (PU3HYECKUX BEIMYMH, HAXOJUTH (HOPMYJIHI,
CBSI3BIBAIONINE JTAHHYIO (DU3UYECKYIO BEIMUYHMHY C IPYTUMU BEJIMYMHAMH, CTPOUTD
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepu3oBaTh CBOWMCTBA TeJ, (U3WYECKHE SBICHUS W TIPOIECCHI,
UCIIONb3Ysl MpaBuia CIOXKEHUS CuUil (BIOJb OAHOW mpsiMoil), 3akoH ['yka, 3aKoH
[lackans, 3akoH Apxumena, MPaBWIO pPaBHOBECHs pblyara (010Ka), «30J0TOE
IIPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKOM 3HEpPruH, IpU 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alUCHIBATh €T0 MaTEeMaTHYECKOe
BBIPAJKEHHUE;

CTPOUTH MPOCThIE (PU3MUECKUE MOJEIU PEATbHBIX OOBEKTOB, MPOLIECCOB U
ABJICHUW, BBIACNATh INPU ITOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, MPOLIECCOB, SIBJICHUM, MPUMEHITH (PU3NUECKUE MOJCIH ISl OOBSICHEHUS
(u3nYecKNX MPOLECCOB U pPellIeHus yYeOHbIX 3a/1a4;

OOBSCHATH (PU3UUECKHE SBICHUS, MPOIECCH M CBOMCTBA TEJ, B TOM YHUCJE B
KOHTEKCTE€ CHUTyallMii NpPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa, W peuaTh
KAueCTBEHHbIE 3aJa4ud, B TOM YHCJIE TpeOYyIOLIME YHCICHHOTO OLEHUBAaHMUS



XapaKTePHBIX 3HAYCHUN (DU3UYCCKUX BEIWYUH, IIPU 3TOM BHIOMpAThH aJeKBATHYIO
(GU3HUECKYI0O MOJECIb, BBISBIISATh MPUYUHHO-CIICICTBEHHBIE CBSI3M W BBICTPAWBAThH
JOTHYECKYI0 IIETIOYKY pAacCyKIEHHH C Omopol Ha H3yYeHHBIE CBOWCTBA
bu3nYecKux sBJICHUH, (U3NUECKHUE 3aKOHbBI, 3aKOHOMEPHOCTH U MOJICIIH;

pemarh pacdy€éTHble 3ama4yu (B 2—3 IEHCTBUSA) MO M3y4aeMbIM TeMaM Kypca
(¢u3nku, BeIOMpas aleKBaTHYIO (PU3NYECKYIO MOJEIIb, C UCIOIb30BAHUEM 3aKOHOB
1 HopMyJ, CBA3BIBAIONINX (PU3NUECKHUE BEIIMYMHBI, 3alMCHIBATH KPATKOE YCJIOBHE
U pa3BEPHYTOE pEIICHUE 3a/layd, BBIABIATH HEIOCTAIONINE WM W30BITOYHBIC
JaHHBIC, OOOCHOBBIBATH BBIOOP METOJA PEIICHHUS 3aJlayd, HCIOJIb30BaTh
CIIPaBOYHBIC JIAHHBIC, MTPOBOJIUTh MAaTEMAaTHYCCKHE MPEOOpa3oBaHUS U PACUETHI,
OIICHMBATh PCATUCTUYHOCTH TOJYYCHHOTO 3HAYeHUS (PU3NYCCKON BEIUYUHBI U
OTIPENICISITh PAa3MEPHOCTh (PU3NYCCKON BEIMYMHBI, IMOJYYCHHOW TPH PEIICHUH
3a]1a4H;

pacmo3HaBaTh TMPOOJIEMBI, KOTOPBIE MOXXHO PCIIUTH TPU  TIOMOIIH
(¢u3HUeCKMX METOAOB, M Tpejjaratb OPUEHTUPOBOYHBIM CIOCOO pEIICHUS, B
ONMCAaHUW  WCCIICJIOBAHHMS  pACMO3HABaTh  MPOBEPSEMOE  MPEATIOIOKCHHUE
(TUTIOTE3Y), HHTEPIPETHPOBATH MOJIYYCHHBIH PE3YIIbTAT;,

IIPOBOAMUTH OIBITHI IO HAOJIOJICHUIO (PU3MYCCKHUX SBICHUN WU (PU3HUYECKHX
cBoiicTB Ten (muddy3us, TEIIOBOE paclIMpeHHe Ta3oB, SBICHUE WHEPIUH,
U3MEHEHHE CKOPOCTH MpU B3aUMOJACHCTBUU TeJ, Mepeaaya JaBJICHUS KUIKOCTHIO
U Tra3oM, MpOsiBICHHE ACHCTBUS aTMOC(EpPHOTO [aBJICHUS, JEUCTBHE MPOCTHIX
MEXaHM3MOB): (POpMyIHpOBaTH MPEANONIOKEeHHE (TUIOTE3Y) O BO3MOXKHBIX
pe3ysbTaTax HaOMIOACHHM, CaMOCTOSITEILHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO
Habopa obopyaoBaHus ¥ GOPMYIUPOBATH BHIBOJIBI;

IPOBOAUTH TMPSIMbIE W KOCBEHHBIE U3MEpEHUs (U3HUECKUX BEJIHYUH
(paccrosiHue, IPOMEKYTOK BpeMEHH, Macca Tena, 00bEM Tena, cuiia, TeMIeparypa,
IUIOTHOCTh KUAKOCTH W TBEPIOTO Tella, CHJIA TPEHUS CKOJIBKEHHMS, JaBJICHHE
BO3/lyXa, BBITAJKUBAIONIAS CHJIA, JEWCTBYIONIAs HAa TOTPYKEHHOE B >KUIAKOCTH
TeNOo, KOAQ(UIMEHT TMOJE3HOTO  JEHCTBUS  MPOCTBIX  MEXaHU3MOB) C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX W HU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOD
MEeTO/la M3MepeHus, (PUKCUPOBATH IOKa3aHUs MPUOOPOB, HAXOAWTH 3HAYCHUE
MU3MEPSAEMON BETMYMHBI C TOMOIIBIO YCPETHEHUS Pe3yIbTaTOB CEPUH U3MEPEHUH U
OIICHUBATh TIOTPEIIHOCTh U3MEPEHUN;

NIPOBOANTH HECIOKHBIE IKCIMEPUMEHTAIBHBIC HCCIEIOBAHUS 3aBHUCHUMOCTEH
¢u3nuecknx BETWYWH (3aBUCHMOCTH TYTH PAaBHOMEPHO JIBIDKYIIETOCS Tella OT
BPEMEHU JBWKCHHUS TeJa, CHUJBI TPEHUS CKOJBKEHHUS OT CHUJIBI HOPMAIBHOTO
JaBJICHUS, KadecTBa OOpaOOTKM TOBEPXHOCTEH TEM W HE3aBUCHUMOCTH CHIIBI
TPEHUS OT TUIOMIAJAN COMPUKOCHOBEHHS TEJN, CHJIBI YIPYTOCTH OT YTHHCHUS
MPY>KUHBI, BBITAJKUBAIONIEH CHJIBI OT O0OBEMA MOTPYXKEHHOW YacTH Tejla U OT



IJIOTHOCTH KUAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJIO, YCIOBUH TJIaBaHMs TeJ, YCIOBUM paBHOBECHS phluara
u OJIOKOB): COBMECTHO C YyuuTelaeM (OpMyIHpOBaTh 3ajJadyy W THUIOTE3Y
HCCIIEIOBAHUSI, CaMOCTOSITEIbHO IUIAHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEIBHO
coOMpaTh DKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIOJIb30BAHHEM HHCTPYKIIUH,
MPECTABISATh MOJYYCHHBIC 3aBUCUMOCTH (PU3MUECKUX BEJIWYUH B BUJE TAaOJUIl U
rpaMKoOB, OIIEHMBATh TOTPENIHOCTH, JejaTh BBIBOJABI IO pe3yJibTaTam
HCCIIeIOBaHUS;

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

yKa3bIBaTh MPUHITUIIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, JTUHAMOMETpP, COOOMIAIOIINECS COCYIbl, OapomeTp, pbluar,
MOJIBUKHBIN U HEMOJABUKHBIN OJIOK, HAKJIOHHASI TUIOCKOCTH;

XapaKTEePU30BaTh MPUHIIMIBI ICUCTBUS MU3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOUCTB M TEXHOJOTHMYECKHUX IIPOIIECCOB C OMOPON Ha WX ONuUcaHusi (B TOM
qucIie: MOAINIMITHUKYN, YCTPOHCTBO BOJOIPOBOAA, THAPABIMUECCKUN Mpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, IMOPIITHEBOW HACOC, apEOMETP), MCIOJb3ysl 3HAHUS O
CBOMCTBaX (DU3WYECKUX SBJICHUNU H HEOOXOAuMble (U3NYECKHE 3aKOHBI M
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YUYEHHBIX TEXHHUYECKHX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKUX IMPOILIECCOB MIPH
pElIeHNH Y4eOHO-TIPAKTUYECKUX 3a/1aY;

IPUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIKIO O PUMEpax) MPaKTUYECKOTO
UCTIOJIb30BaHMs (DU3UYECKUX 3HAHWNA B MOBCEIHEBHOM KU3HU NJISi O0OECTICUECHMS
0€30IacHOCTH TIPU OOpallleHHH ¢ MPUOOpaMu M TEXHHUUYECKHMH YCTPOMCTBaAMH,
COXpaHEHHUsSI 3J0pPOBBS M COOJIIONCHHUS HOPM SKOJOTHYECKOTO TIOBEJCHHS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH OTOOP UCTOYHUKOB MHGOpMAITUN (HU3UIECKOTO COACPKAHUS B
WNuTtepHere, camocToATensHO (OpMYyNUpys TOUCKOBBI 3ampoc, HAa OCHOBE
MMEIONIUXCS 3HAHUW M MYTEM CpPaBHEHUSI PAa3IMYHBIX HCTOYHUKOB BBIACISTH
uHhopMaIMio, KOTOpas SBISETCA MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BAaTh NPHU BBINOJHEHUU YYE€OHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
auTepaTypy (puznueckoro coAep:kaHus, CIPABOYHBIE MaTepualibl, PECYpChl CETH
WNutepHer, BiaaeTh NpuUEMaMU KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHuUs
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIE KpPATKHUE MHCHMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(pOpManuu (HU3NYECKOTO COJIEPKAHUS, B TOM YHUCIIE
nyOJIMYHO JIeJlaTh KPaTKUE COOONIEHUS O Pe3yibTaTaxX MPOEKTOB WIIM y4eOHBIX



HCCIE0BAHUM, IMPU OTOM T'PAMOTHO HCIOJIb30BaTh HM3YYCHHBIM MOHATUWHBIN
amnmapart Kypca (pU3MKH, COMPOBOKIATh BHICTYIIJICHHE MPE3CHTALIUEH;

MPU  BBIOJTHEHUU Y4YEOHBIX TPOCKTOB M UCCJIEAOBAaHUN pacmpenensiTh
00sI3aHHOCTU B TPYIIIIE B COOTBETCTBUM C MOCTABICHHBIMU 3ajjadyaMu, CJICAUTH 3a
BBITIOJITHEHUEM IIJIaHA JICMCTBUI, aJe€KBaTHO OIIEHUBATh COOCTBEHHBIN BKJIAJ B
NESITEIIbHOCTh TPYIIbI, BBICTPAMBAaTh KOMMYHHMKATMBHOE B3aMMOJIECHCTBUE,
YUYUTBIBAsE MHEHUE OKPYKAIOIINX.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoiasbubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 du3nka — HayKa O IPHPOJIC 2 https://m.edso00.ru/7f4181ce
bu6mmoreka [IOK
1.2 Ou3HYECKHE BEITMYNHEI 4 3 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.3 EcrecTBeHHO-HayUHBIN METO TIO3HAHUS 2 1 https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 8
Pa3nen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [JOK
2.1 Crpoenue BelecTa 2 1 https://m.edso0o.ru/7f4181ce
99 JIBIKEHHE U B3aUMOICHCTBUE YaCTHII 4 9 bubnnorexa LIOK
. BeIeCTBa https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHMSI BEILIECTBA 1 https://m.edsoo.ru/7f4181ce
Wtoro mo pazneny 7



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Paznen 3. /IBu:keHue U B3auMo/ieiicTBue TeJl

bubmuoreka [JOK
31 MexaHnueckoe IBHXECHNE 10 https://m.edsoo.ru/7f4181ce
bu6mmoreka [{OK
3.2 Wuepuusi, macca, IIOTHOCTh 9 https://m.edso0.ru/7f4181ce
bubmmoreka [{OK
3.3 Cuna. Buzsl cun 15 https://m.edsoo.ru/7f4181ce
Hroro mo paszuaeny 34
Pasznea 4. /laBienune TBEPABIX TeJl, )KUAKOCTE U ra3oB
41 Jasnenue. [lepenaua naBiueHus: TBEPABIMU 5 Bubmaorexa IIOK
. TeAMEL, KITKOCTAMMI 1 Fa3aMi https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
4.2 JlaBeHune KUIKOCTH 6 https://m.edso00.ru/7f4181ce
bu6mmoreka [JOK
4.3 AtMocdepHOe naBIeHHe S https://m.edsoo.ru/7f4181ce
44 JleiicTBUE JKUAKOCTH U T'a3a Ha 12 bubmiorexa LHOK
. HOIPYAEHHOE B HUX TeI0 https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pazgea S. Pabora m MOIHOCTB. JHeprus
bu6mmoreka [JOK
5.1 PaboTa 1 MOIIHOCTH 6 https://m.edsoo.ru/7f4181ce
5.2 IIpocTeie MEXaHU3MBI 8 bubnuoreka [IOK



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

https://m.edsoo.ru/7f4181ce

bubmmoreka [{OK
5.3 Mexanuyeckast SHEprust 5 1 https://m.edso0.ru/7f4181ce
Wroro mo pazueny 19
Pa3nes 6. IloBTopuTeibHO-0000 a0 1IIM I MOYJIb
. bubnuorexa [JOK
6.1 [ToBTOpHUTENBHO-0000IIAIOIITNIT MOTYIIb 6 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 23



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

8-9 kiacc «Pusuka. ba3zoBrblii ypoBeHb)
HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTIO o0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUN U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (enepanbHOl paboueit mporpaMmbl BOCIUTAHUS U
Konneniuu npenoaaBanus yueOHoro npeaMera « Ouzmkay.

Conepxanue mporpaMMmbl 10 (u3uke HampaBieHO Ha (HOpPMUPOBAHUE
€CTECTBEHHO-HAYYHON T'PAMOTHOCTH OOYYalOIUXCA M OPraHU3AIUI0 H3Y4YEHUS
bu3UKM Ha JEATEIBPHOCTHOM OCHOBE. B mporpamme mo ¢u3uKe y4UTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzaunuu TpeboBanuiik I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00y4YeHHs, a TaKXKe
MEXIIPEMETHBIE CBSA3W E€CTECTBEHHO-HAYUHBIX YUYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢usuke ycraHaBIMBAET paclpeeseHue yueOHOro Marepuania
1o rogam o0yyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEIMETHOTO COJCpKaHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMUXCSl.

[Iporpamma 1o ¢usuke pa3zpaboTaHa C IEJIbI0 OKa3aHUA METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEMETY.

®usrka SBISETCS  CHUCTEMOOOpAa3yIOIIUM  JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (DU3UUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, Ouoioruei, actpoHomued u (U3NIECKOU
reorpadguei, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUDpA,
npenocTaBiasieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYESHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

Onna w3 TIAaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIoONiaracT OBJAJICHHE
CIEYIONIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUMMU E€CTECTBEHHO-HAYUHYIO
IPaMOTHOCTD:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIC/IOBAHMUS;

e UWHTEPNPETHPOBATH  JIAHHBIE W  HWCIOJb30BaTh  HAy4YHBIC
JI0KA3aTeIhCTBA JUIsI TIOJyYEHHUS BHIBOJIOB.

enn wu3ydeHuss ¢GU3MKK HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
omnpenenensl B Komenmuu mpenonaBanus ydeOHOTO mpenmera «Dusmka» B



oOpa3oBaTenbHbIX opranu3auusx Poccuiickoit ®enepanuu, peamu3yronmux
OCHOBHBIE  00111€00pa30BaTeNIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnerun Munucrepctsa npocseiienus Poccuiickoit denepanuu (mpotokoi ot 3
nexadps 2019 r. Ne I1K-48H).

eaun nzyyenus pusuku:

NpHOOPETeHHEe HMHTEpeca M CTPEMIICHHS OOYYalIIUXCSd K HAyIYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIC TIO3HAHUSA M (DOPMHUPOBAHHE
UCCJIEIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHNUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (PU3MKHU IS Pa3BUTHS JPYTUX
€CTCCTBECHHBIX HAYK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npo(eCCHOHATBHOM JCSATCIIBHOCTH, CBA3aHHOW C (DM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IG ITUX IIeneH ImporpaMmsbl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOT'O
O6I_HGFO 06pa30BaHI/IH oOecrneunBaeTcs pPCUICHHUEM CIICAYIOIUX 3aaa4.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, SJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OIUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIH30BAaHUEM ITOJTYYCHHBIX 3HAHUI;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOII01aTh MPUPOIHBIC SBICHUS U BHITIOIHATH OTBITHI,
nabopaTopHble  pabOTBl W  SKCIEPUMEHTAJIBHBIE HCCICAOBAHUS  C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHboOpMaIrueln GU3NIECKOro COACpKaHus,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O c(hepamu mpodeccHoHaTbHON AeTETHPHOCTH, CBI3aHHBIMHU
C (Gu3MKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha w3ydenue ¢usuku (6a30Bbili ypoBeHb) B 8-9 kimacce orBomutcs 170

4yacoB, B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yvaca (3 vaca B
HEJIEJTIO).



[Ipennaraemslii B mporpaMMe no (U3HKE MepevyeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTEb JAeIaeT BbIOOP MPOBEIECHUS
7a00paTOpHBIX PAabOT M ONBITOB C YYETOM HUHAUBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CUcKa 3KCIEPUMEHTANbHBIX 3aJaHui, MpeajlaraéMblX B pamMKax
OCHOBHOT'O I'OCY/IApCTBEHHOIO YK3aMEHA 110 (PU3UKE.



COIAEPKXAHUE OBYYEHUA

8 KUIIACC

Pa3znen 6. TenJioBble sIBJIEHMS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYISIPHO--KUHETUYECKOM TEOPUHU CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mogenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHMM BEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOMCTB ra3oB, XKUIKOCTEH U
TBEPABIX TEI HAa OCHOBE IOJOKEHUUA MOJIEKYISIPHO--KUHETUYECKON TEOpHH.
CmauunBaHue U KanwuUISIpHbIE siBIeHUA. TenIoBoe paclIupeHue U CKaThe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUKECHUS
gactull. BayTpennsiss sHeprus. CnocoObl HW3MEHEHUsS BHYTPEHHEH DHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bunasl TeIIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, N3JTYYEHHUE.

KomanuecTBo TemnoThl. YIenbHas TEIJIOEMKOCTH BellecTBa. TemiooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro OanaHca. [lmaBinenue wu
OTBEpJCBAaHUE KPUCTAIMYECKUX BEIIECTB. YJAENbHAs TEIJIOTa TJIaBJICHUS.
[TapooOpaszoBanne u koHjaeHcarus. Mcmapenue. Kunenue. VYiaenpHas TerioTa
napooOpa3oBaHus. 3aBHCUMOCTb TEeMIIEpaTypbl KHIIEHHS OT aTtMoc(epHOro
JTIaBJICHUS.

BnaxuocTbs Bo3myxa.

DHeprus TOIIuBa. Y AelbHas TEIUIOTa CTOpaHMUs.

[Tpunnumer pabotel TernoBeix asuratenerd KIIJ[ TterumoBoro aBurarers.
TernoBbele IBUTaTeNIM U 3alIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUM B TEIIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenne 6poyHOBCKOTO ABHIKCHHS.

2. Habmonenue nuddysun.

3. HaGmroneHue siBICHHMI CMauyuBaHMS U KaIMIJUIIPHBIX SBJICHUH.

4. HalOnroneHue TEIIoBOTO pacIIuPEHHS TEIl.

5. VMI3mMeHeHue naBjieHMs raza NMpuU M3MEHEHUH 00BhEMa W HArpeBaHUM WU

OXJIaXKJICHUU.

6. IIpaBuiia u3MepeHust TEMIEPATYPHI.

7. Buabl Terionepenayn.

8. OxnaxIeHue PU COBEPIICHUN PaOOTHI.

9. HarpeBanue npu coBepiiieHUH padOThl BHSIIHUMHU CHIIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN Pa3INYHBIX BEIIECTB.



11. HabGnronenue kumneHusl.

12. HaGnroieHrie moCTOSTHCTBA TeMIEpaTyphl IPU TUIABICHUMU.

13. Mojien TeIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padomut u onvimeot.

1. OmnbITHI IO OOHAPYKEHUIO TEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTIKECHHUS.

2. OmnbITHI ITO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM WJIM caxapa.

3. OnpIThl IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, XUIKOCTEH U

TBEPIBIX TEIL.

4. OrmpepnerneHue JaBJIeHUs BO3yXa B OaJUIOHE IITTPUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJIICHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHUS.

6. IIpoBepka rurnoTe3bl JIMHEHHON 3aBUCUMOCTH JTMHBI CTOJIOMKA JKUJIKOCTHU

B TEPMOMETPUYECKON TPYOKE OT TEMIIEpaTYPHl.
7. HaGmionenue wuW3MEHEHUsT BHYTPEHHEW OHEPruM Tela B pe3ybTare
TEIJIoTiepe1au U paboThl BHEIITHUX CHIIL.

8. HccnenoBanue sBJICHHS TEIJIOOOMEHA MPH CMEIIMBAHUM XOJIOJHOU U

ropsiueu BOJIBL.

9. OmpeneneHue KOJUYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOM  TIpHU

TEIUI0O0OMEHE C HArPEThIM METAJUTMUECKUM IIUIHHIPOM.

10. OnpeneneHue yAaenbHOM TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoliecca UCIapeHus.

12. OnpenieeHne OTHOCUTEIBHOM BIIAXKHOCTU BO3AYyXa.

13. OnpeneneHue yAenabHOM TEIUIOTHI IJIaBIEHUS JIbJIA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

OnexkTpuzanus Tenl. JIBa poaa 3JIEKTpUUECKUX 3apsioB. BzammojeicTBue
3apspKeHHBIX  Tell. 3akoH KynoHa (3aBUCUMOCTh  CHIIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPSJ0B U PACCTOSHUSA MEXLY TEIaMu).

Onektpuueckoe mnoie. Hanpsok€HHOCTH 3nekTpudeckoro mnods. IlpuHiun
CYNEepHO3ULUHU dTIEKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3aps/ioB. DJIEMEHTApPHBIN AIEKTPUUYECKUN 3apsi.
Crpoenue aroma. [IpoBOOHUKM ¥  AWDIIEKTPUKH. 3aKOH  COXPaHEHUS
AJEKTPUYECKOT0 3apsiaa.

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
HNcTouHMKM TOCTOSHHOTO TOKa. JIeMCTBUS SIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KUJKOCTAX U razax.

Onektpuueckas 1enb. Cunma  Toka.  DIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y ICIBHOE COMPOTUBJICHUE BellecTBa. 3akoH Oma
s yyactka uenu.  [lociemoBarenbHOE W MAapajUIeNIbHOE  COCAUHEHUE
MIPOBOJHUKOB.



Pabota u MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKTpUUecKue ey U MOTPpeOUTeNIn IIEKTpUYecKoil sHepruu B ObiTy. KopoTkoe
3aMBIKaHHUE.

IloctossHHBle  MarHuThbl.  B3aumoaelcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarnautHoe 1oyie. MaruuTHoOe mojie 3eMIM M €ro 3HaueHHe NI JKU3HH Ha 3eMIIC.
OnbiT  Opcrena. MarHuTHoe TOJE€  DIIEKTPUUECKOro Toka. [IpumeHnenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBE MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENIb TMOCTOSIHHOIO TOKa. lCHONb30BaHUE 3IIEKTPOJABUTATEIECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABiaeHue aneKTpoMarHuTHOM MHAYKUuK. IpaBuno JleHna.
DIIEKTpOreHepaTop. Crioco0n1 MOJTyYEHUSI AIEKTPUUECKOU SHEPIUMU.
DNEeKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Ted.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] MHTYKIIUA.
3aKOH COXpaHEHUS JICKTPUUECKUX 3apsiI0B.
[IpoBOAHUKH U TUDIIEKTPUKH.
MopenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
HMcTouyHnKH TTIOCTOSIHHOI'O TOKA.
JIencTBUs 3JIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUIKOCTH.
. ['a30BbIi1 paszps.
. I3mepenune cuiibl Toka aMIepMeETPOM.
. I3mepenne 35eKTpuieCcKOro HampsixKEeHUs: BOJIbTMETPOM.
. PeoctaTt u MarasuH conpoTHUBIICHUM.
. BzanmoielicTBre MOCTOSSHHBIX MAarHUuTOB.
. MoaennpoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS TTOJHOCOB MAarHMUTA.
. MoaennpoBaHre MAarHUTHBIX MOJIEW MOCTOSSHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarsnuTtHoe noJjie Toka. DJIeKTPOMAarHuT.
. JIeicTBME€ MarHUTHOIO TOJI Ha MPOBOJHUK C TOKOM.
. DNEKTPOJBUTATEb MMOCTOSHHOTO TOKA.
. UccnenoBanue siBICHUA 3JIEKTPOMAarHUTHOW WHIYKIIHH.
. OnwiTel Dapanes.
. 3aBUCHMOCTh HAIlpaBJICHUS WHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBCHHUS.
. DJEKTPOreHepaTop MOCTOSTHHOTO TOKA.
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Jlabopamophuie padomot u onvimot.

1.

OnbIThl MO HAOMIOAECHUIO DJICKTPU3AllMU  TeJl HUHIAYKIUEH U 1Opu
CONIPUKOCHOBECHUH.

HccnenoBanne MAEHUCTBHUS JJIEKTPUUYECKOTO TIOJI HA IPOBOAHUKUA H
TADIICKTPUKHU.

3. COopka u npoBepka pabOThl AAEKTPUUECKOU IIEMU MOCTOSTHHOTO TOKA.

4. V3mepeHue U peryIupoBaHUE CUIIbI TOKA.

5. HM3Mmepenue u peryinupoBaHue HaMPsHKEHUS.

6. HccienoBaHue 3aBUCUMOCTH CUJIBI TOKA, HIYLIETO YEPE3 PE3UCTOP, OT
COMPOTHUBIICHUS PE3UCTOPA U HAMPSIKCHUS HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTD AIEKTPUUYECKOTO
COMPOTHUBIICHUS] TPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAN TOMEPEUHOTO
CEYeHHMs U MaTepuara.

8. IlpoBepka mpaBuia CIOXKEHUS HAMPSHKCHUW TIPH TOCIEAOBATEIHLHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia sl CUJBI TOKAa TPH TApauIeIbHOM COCIMHEHUU
PE3UCTOPOB.

10. Onpenenienre paboThl IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOp.

11. OnpeneneHnue MOIIHOCTH JJIEKTPUYECKOTO TOKa, BBIACISIEMOM Ha
pe3ucTope.

12. UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYLIErO 4Yepe3 JaMIIOYKy, OT
HaIpSKEHUS Ha HEH.

13. Onpenenenne KIIJI narpesarens.

14. UccnenoBanre MarHUTHOTO B3aUMOJEHUCTBUS MOCTOSTHHBIX MAarHUTOB.

15. I3yyeHne MarHuTHOrO TMOJS  [OCTOSIHHBIX ~MAarHUTOB MpU  HUX
00BETMHEHUH U Pa3/ICIICHUN.

16. UccnenoBanue AeiCTBUS 3JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJNIKY.

17. OnbITHI, JIEMOHCTPUPYIOLIUE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKM C TOKOM W MarHuTa OT CWJIbl TOKa M HalpaBlICHHs TOKa B
KaTyIIKE.

18. I3ydenue neiicTBUS MarHUTHOTO TOJISI HA TPOBOJTHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 n3y4eHue paboThl JJIEKTPOABUTATEIIS.

20. U3mepenune KIIJl anexTpoaBuratenbHON YyCTAaHOBKHU.

21. OOBITBl MO MCCIEAOBAHUIO SBJICHUS DJIEKTPOMATHUTHOM WHIYKIMU:
UCCJIEIOBAaHNE W3MEHEHUW 3HAYCHUS W HANpPABICHUS HHAYKIHUOHHOIO
TOKA.

9 KUIIACC

Pasznen 8. Mexanndeckue siBJIeHUA.



Mexannueckoe JABmkKeHHe. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHWYECKOrO JBUXKEHHs. PaBHOMEpHOE NPAMOIMHENHOE
nBrxeHne. HepaBHOMepHOEe mpsmosinHeHOe nBHKeHHE. CpenHsass 1 MTHOBEHHAs
CKOPOCTB TeJla IPU HEPABHOMEPHOM JBUKECHHU.

VYckopenune. PaBHOyckopeHHOe mpsiMojuHelHHOe JBukeHue. CB0oOOIHOE
nagenue. OnsITel ['anumes.

PaBHOMepHOE ABMkKEHHE NO OKpY>KHOCTH. Ilepron m wactora oOpalueHus.
JluneriHas u yrioBas CKOpocTH. LIeHTpOoCTpEMUTENBHOE YCKOPEHHUE.

ITepseiit 3axkoH HeproTrona. Bropon 3axkon HeroroHa. Tperunii 3akoH HerotoHa.
[IpuHOHMN CyNEepIIO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CUJIa TPEHUS CKOJIbKEHUs, CUjla
TPEHUS MOKOs, IPYyTrUe BUABI TPEHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOIO
nageHud. J[Bmxkenue muaner Bokpyr Comnua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTs u neperpys3ku.

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

Nmnynec Tena. M3meHenue umiynbsca. UMmynbe cuibl. 3aKOH COXPaHEHUS
uMITyJibca. PeakTuBHOE JBUKEHHUE.

Mexanudeckass pabota ¥ MOIIHOCTh. PaboTa cuil TSXKEeCTH, YIPYroCTH,
tpenusi. CBsi3b dHEPruu U padbothl. [loTeHIManbHAas SHEPTUs Teia, MOJIHATOrO Haj
IIOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast s3Heprus c:xaTou npyxkuHbl. Kunernueckas
sHeprus. TeopemMa 0 KHHETHYECKOM DHEPTHUHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
SHEPIUHU.

Jemoncmpayuu.

1. HabGmronenne MeXaHWYECKOTO ABUKEHHS Te€JIa OTHOCUTEIHHO Pa3HBIX TEJ

OTCYETA.

2. CpaBHeHHME MyTE€d W TPACKTOPUM [BUKEHUS OAHOTO M TOTO XK€ Tela

OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.
N3mepenune CKopoCTr U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKEHMUS.
HccenenoBanne Npu3HakoB PAaBHOYCKOPEHHOIO IBUIKECHUS.
Habmronenme nBrkeHus Tena Mo OKPYKHOCTH.
Habmronenne MexaHM4eCcKUX SIBJICHUH, MPOUCXOAIINX B CUCTEME OTCUéTa
«Temexxka» mnpu €€ pPAaBHOMEPHOM M  YCKOPEHHOM JIBUKCHUH
OTHOCHUTEJIbHO KaOWHEeTa (PU3UKH.
7. 3aBUCHMOCTh YCKOpPEHHs Teda OT MAacChl TeJla U ACHCTBYIOIIEH Ha HEro
CHJIBL.
8. HaOnroneHue paBeHCTBA CUJI IPU B3AUMOACHCTBHUM TEI.
N3meHeHnne Beca Tena npu yCKOPEHHOM JBHKECHHM.
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10. [lepenaya nmnyiibca pu B3auMOAECHUCTBUU TEIL.

11. [IpeoOGpazoBaHus SHEPTUU NIPU B3aUMOJIECUCTBUU TEN.

12. CoxpaHeHHe UMITYJIbCa TPU HEYIIPYTOM B3aUMOJECHCTBUMU.

13. CoxpaHeHHE UMITYJIbCa MPU a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

14. HaGnroieHne peakTUBHOTO JBUXKEHHUS.

15. CoxpaHeHHE MEXaHUYECKON IHEPTUU MIPU CBOOOTHOM IMaICHUHU.

16. CoxpaHEeHHE MEXaHUYECKOW SHEPrUU NPU ABUKECHUU TeJIa IO JECUCTBUEM
PY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1. KoHcTpynpoBaHue TpakTa JJjisi pa3roHa M JalbHEHIIEr0 paBHOMEPHOIO
JBVO)KEHUS IIAPUKA WU TEIEKKH.

2. OmpezeneHne CpelHEH CKOPOCTU CKOJIBXKEHHSI OpycKa WM JBUXKEHUS
HIapHKa M0 HAKJIOHHOM IJIOCKOCTH.

3. OmnpenesieHHE YCKOPEHUsl Tejla NPH PABHOYCKOPEHHOM JIBHXKEHUH 10
HAKJIOHHOM TIOCKOCTH.

4. HccrnenoBaHue 3aBUCHUMOCTH MYTU OT BPEMEHHM MHPU PaBHOYCKOPEHHOM
NBIDKCHUH 0€3 HayaJIbHOW CKOPOCTH.

5. IlpoBepka THMNOTE3bl: €CIM TPU PABHOYCKOPEHHOM [IBIDKCHUHU 0€3
HAaYyaJbHON CKOPOCTHM NYTH OTHOCSTCS KakK psAd HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HMccienoBaHue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBKEHHS OT CHJIbI
HOPMAaJIbHOTO JaBJIECHUS.

Omnpenenenne kodhPUIIEHTa TPEHUS CKOJTBKECHHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBI.

9. Ompenenenrie pabOThl CHIIBI TPEHHUS MPU PABHOMEPHOM JBMIKEHUU TeJa
10 TOPU30HTAJIbHON MTOBEPXHOCTH.

10. OmpeienieHne  paboOThl  CUJIBI  YIIPYTOCTH TpU  TOABEME Tpy3a C
MCIIOJIb30BaHMEM HETIOJIBIIKHOTO Y TTOJIBMYKHOTO OJIOKOB.

11. MI3yueHue 3aKk0Ha COXpaHEHUsI SHEPTHUH.

Pa3nen 9. Mexannuyeckue KoJjie0aHus ¥ BOJTHBI.

Konebarensnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUIA: TIEpUOI,
4acToTa, aMIUINTyaa. MaremMaTudecKnuii U IpYyKUHHBIA MadaTHUKU. [IpeBpamenue
SHEPIUM NPH KOJIeOATEIHbHOM JIBUKEHUU.

3aryxaromme — koneOanus.  BelHyknennele — KoneOanwms.  Pe3zoHanc.
Mexannueckue BoaHbl. (CBOHCTBA MeXaHMYeCKMX BOJH. [IpomonsHbie U
[IONIEpEYHbIC  BOJHBI. JlIMHA BOJHBI W CKOPOCTh €€ PacHpOCTPAHCHMUS.
MexaHn4ecKkue BOJHBI B TBEPJAOM TEJI€, CEUCMUYECKUE BOJIHBL.

3Byk. ['poMKOCTh 3Byka u BbicOTa TOHA. OTpaxkeHue 3Byka. MHPpa3Byk u

YIBTPa3BYK.



Jemoncmpayuu.

1.

IS L T

HaGmonenne xoneOaHuii Tesl MOJ JEWCTBUEM CHIIBI TSXKECTH M CHIIBI
yIPYTOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.

Habmonenme BBIHYKIEHHBIX KOJICOaHH U pe30HaHCa.

PacnipocTpanenue npog0IbHBIX U TOTIEPEYHBIX BOJIH (Ha MOJIEIIN).
Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnuie padbomot u onvimot.

1.

7.

OnpeneneHne 4YacToThl W NEpHoJa KoJieOaHUH MaTEeMaTHYECKOTO
MasTHUKA.

Onpenenexnue 4acTOThl U MEepUoO/ia KoJeOaHU NPy KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH Meproa KojieOaHUM MOJIBEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MeprUoAa KOiaeOaHUi MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.

[IpoBepka He3aBUCUMOCTH Tiepuoja KoJieOaHUW Tpy3a, MOJBEHIEHHOTO K
HUTH, OT Macchl Ipy3a.

OnpIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuojia  KoJieOaHui
NPYKUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
N3mepenue yckopeHusi CBOOOHOTO MaeHHUS.

Paznen 10. DyieKTpOMarHuTHOE 10JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE  TOJIE. DJIEKTPOMArHUTHBIE  BOJIHBI. CsoiicTBa
BJICKTPOMATrHUTHBIX BOJIH. [lIkanma »neKTpoMarHUTHBIX BOJH. Mcmonp3oBaHue

QJICKTPOMAruuTHBIX BOJIH OJIA COTOBOM CBSI3H.

DnexkTpoMarHutHas mpuponaa cBeta. CkopocTh cBeTa. BoJiHOBBIE CBOMCTBa

CBCTa.

Jemoncmpauuu.

1.
2.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.
BomHoBEIE CBOMICTBA CBETA.

Jlabopamophuie pabomot u onvimot.

1.

N3yyenue CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOUIBLHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe AIBJICHHUS.

JlyueBas MOJEJIb CBeETa. Hcrounuku CBeETa. [IpssmonuHeriHOE
pacrnpocTtpanenue cBera. 3atmenusa Connua u Jlynsl. Otpaxenue ceera. [Inockoe
3epKano. 3aKOH OTpaKeHUs CBETa.



[Ipenomnenune cBera. 3akoH mpenomieHus cBera. [lomHoe BHyTpeHHEe
OTpakeHue cBeTa. VCcnonb30BaHME TIOJHOTO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xona onayuedr B auH3e. OnTuueckass cucrtema (Qortoamnmapara,
MHKpPOCKONa M Teleckoma. [7a3 Kak onThdeckas cuctema. bInm3opykocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBeta B crnekrp. OmnbiTel HetoTona. CnoxeHue
CIIEKTpaJbHBIX IBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

L 0 N o Uk w N e

[IpsAmMonHEHHOE pacpOCTpaHEHUE CBETA.

OtpaxeHue cBera.

[Tonyyenue nzo0paxeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKaiax.
[Ipenomiienue caera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparoiiei JuH3e.

XO0J Iyder B pacCEeUBarOLIEH JIUH3E.

[Tony4yenue nzo0paxeHni ¢ TOMOUIBIO JHH3.

[Tpuniun peiictBus ¢oToarnmnapata, MUKPOCKONA U TEJIECKOIA.

10. Monenb riasa.

11. Paznoxxenue 6enoro cBeTa B CIEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanre 3aBUCUMOCTU yIila OTPa)KEHUs CBETOBOTO Jydya OT yria
najeHusl.

N3yuyenue xapakTepucTuK U300pakeHHs MpeIMeTa B IMIIOCKOM 3epKaje.
HccnenoBanre 3aBUCUMOCTH YTJIa IPEIOMJICHUSI CBETOBOTO Jiyda OT yriia
najieHUs Ha TPAHUIIE «BO3IYX—CTEKIIO».

[Tonyuenne n300pa’keHUH C TTOMOIILIO COOUPAIOIIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUAS U ONTHYECKOM CHIIBI cOOMparomieit
JTVH3BI.

OMnbITHI O Pa3IOKEHUIO OEJIOr0 CBETAa B CIIEKTP.

OnBITHl 1O BOCHPHUSTHIO I[BETA MPEIMETOB MPU HMX HAOIIOJICHUU Yepe3
I[BETOBBIC (PMIIHTPHI.

Pa3gea 12. KBaHTOBBIE SIBJICHHS.

Omnwitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue n nornomeHne ceera atomom. KBaHThl. JInHENYaThIE CIEKTPHL.

PannoaktuBHOCTh. Anb(da-, 6eTa- 1 raMma-u3nydeHus. CTpoeHue aTOMHOIO

saapa.

Hykinonnas wmogzens aromHoro sapa. HM3oromel. PaamoaktrBHBIE

npeBpaiieHusd. llepuon nmonypacnana aTOMHBIX SAEP.



SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3aps0OBOTO M MACCOBOTO YMCEIL.
DOHeprust cBsi3M aTOMHBIX sifep. CBsA3b Macchl W 3HEpruu. Peakuuu cuHTE3a H
nenenus siaep. Uctounuku sneprun CosHIA U 3BE3.

SnepHas sHepretuka. JleWCTBHUS paguOAaKTUBHBIX HW3JIYYEHUN HaA JKUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CnexTpbl U3Ty4YEHHUS U MOTJIOIIECHHUS.

2. CHexTpbl pa3au4HbIX T'a30B.

3. CnekTtp BogOpoOJa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. PabGora cuéTunka HOHU3UPYIOUIUX U3ITYUEHUH.

6. Peructpauus uznydeHus NpupoIHbIX MUHEPAIOB U MPOYKTOB.

Jlabopamopnuvie padbomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIEKTPOB U3ITyUYEHUSI.

2. HccnenoBanue TpeKOB: M3MEPEHHE DPHEPIUU YACTHUIBI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAO NI MOXYJIb.

[ToBTOpHUTENBEHO--0000AOIIMI MOy Ib IPEIHA3HAYEH JIJIsl CUCTEMATU3aLluN
U 0000mmIeHHs  MpEeIMETHOro  COAEpXkKaHMSA U ONbITa  JIEATEIbHOCTH,
IprOOPETEHHOTO TPU M3YyUYEHUH BCEro Kypca (PU3MKH, a TaKKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYJIapCTBEHHOMY »3K3aMeHy Mo ¢u3uKe i 00ydaromuxcs,
BBIOPABILKX 3TOT Y4€OHBIN MTpeIMeET.

IIpy M3y4eHHH AAHHOIO MOIYJIS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
JEsITEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECHEUMBAETCS JTOCTHKEHHE MPEIMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOOydeHus, QopMUpyeTCs
€CTECTBEHHOHAYYHasi TPaMOTHOCTb: OCBOCHHE HAY4HBIX METOJAOB HCCJIEIOBAHHUS
SBJICHUI MPUPOJbI W TEXHUKH, OBJIAJICHUE YMEHUSMU OOBICHATH (PU3HUYECKUE
ABJICHHS, IPUMEHSAS IOJyYEHHBIE 3HAHWSA, pelaTh 3a74a4yd, B TOM 4HCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpyHIMNMANBHO AEATEIBHOCTHBIN XapakTep JAHHOIO paszielia peaau3yeTcs
3a CcuéT TOro, 4YTO OOy4Yaloulhecs BBINOJHSAIOT 3aJaHUsA, B KOTOPBIX UM
IpeaJaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHMHM paclo3HaBaTh W HAYYHO OOBSICHATH
¢u3nyeckue sIBICHUS B OKPYXKaroIIel MPUPOIE U MOBCETHEBHOM KU3HU;

UCTOJIb30BaTh HAyYHbIE METObI HCCIEAOBAHMS (PU3MUECKUX SBICHUI, B TOM
quclie JUIsl IPOBEPKU TMIIOTE3 U MOJIYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4yHblE OCHOBBI HauOoOJie€ BaKHBIX JOCTUKEHUH COBPEMEHHBIX
TEXHOJIOTU, HApUMEp, MPAKTUUECKOT0 UCIIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB



HHEPruy Ha OCHOBE 3aKOHA MPEBPALLEHUS U COXPAHEHHUS BCEX M3BECTHBIX BUIOB
SHEPrUu.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTW)KEHUE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IPOSIBIIEHUE UHTEPECa K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOM
bu3nUYecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUZUKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTUBHOMY y4YacTHUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U DTHUYECKUX TNpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM
JTOCTH)KCHUHN (DU3UKWU;

— OCO3HAHUE BAXKHOCTU MOPAJIbHO--dTUYECKUX TMPUHIIUIIOB B JICSITEIHHOCTU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTU, MHTEpECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuUil O€30MacHOrO TMOBEICHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— chopmMupoBaHHOCTH, HaBbIKa pedIeKcHy, MPU3HAHKE CBOETO TIpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU MPaKTHUYECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

e — UHTEPEC K MPAKTUYECKOMY M3yUEHUIO TPOPEeCcChii, CBI3aHHBIX C (PUUKOI;

e 7)3KOJOrHYe€CKOr0 BOCIIMTAHUA:

e — OpHUEHTAlMS Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs PEIICHHUsS 3a1ad B
o0slacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX TTOCIEACTBUHI JJIs1 OKPYKAIOLIEH CPEIbI;

e — OCO3HaHHWE TrJI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiaeM M MyTed HX
pelieHus;

e 8) amanTanum K M3MEHSIOUMIUMCH YCJOBUSAAM COLMAJIBLHOM W NPHPOIHOM
cpebl:

e — TMOTPEOHOCTH BO B3aMMOJCUCTBUU MPHU BHINIOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 IPaKTHUYECKYIO
JeSITeIbHOCTD;

e — OTPeOHOCTH B (HOPMUPOBAHNUU HOBBIX 3HAHUM, B TOM YHCJIE (OPMYITUPOBATH
U7, TIOHSATHS, TUTIOTE3bI O QU3UIECKUX 0OBEKTAX U SBIICHUSIX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMKM U KOMIIETEHTHOCTEH B 00JacTH
[1)76370 478

e — IUTAHUPOBAHUE CBOETO PA3BUTHUA B NPHOOPETEHWH HOBBIX (UZUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3AUMOCBSI3U IMPUPOIBI, OOIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCWUCTBUM C YUETOM BIMSHUS Ha OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTBHBIX MTOCIICACTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst OyayT chopmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  y4eOHBIC  JICUCTBHS,  PETYJISTHUBHEIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(siBIEHUM);

YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIaCCU(PUKALMU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh NPUYMHHO--CJIEICTBEHHBIE CBS3U NPU H3YYEHUU (U3HUECKUX
SBJICHUW U TMPOLIECCOB, J€JaTh BBIBOJIbI C UCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aMMOCBSI3AX
(du3HUeCcKUX BETUYMH;

CaMOCTOSATEJILHO BBIOMpPATh CHOcO0 pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIlICHMs, BbIOOp Hauboliee
HNOJIXOJISAIIET0 ¢ YUETOM CaMOCTOATEIbHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
buznueckuii AKCIEPUMEHT, HEOONbIIOE HCCIAeAOBaHHE (U3HUECKOTO
SBJICHUS,

OLICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENTHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOIEHUS], OTIBITA, UCCIIEA0OBAHMS;

IPOrHO3UPOBATh  BO3MOXKHOE  JalibHEHIee pa3BUTHE  (UBHUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTH Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI U 3aIpOCHl TIPH MTOUCKE U
orOope WH(pOpPMAIUA WA JTaHHBIX C y4ETOM MPEIJIOKEHHOW y4ueOHOM
bu3ndeckoi 3a1a4m;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

CaMOCTOSATETILHO ~ BBIOMPATh ONTUMAIbHYIO (OpMY TIpEICTaBICHUS
uHbOpMAIIMK W WUTIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMHU, THarpaMMaMu, HHOU TpaduKoi U UX KOMOUHAITHSIMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JI€ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBAaTh HJEH, HAIICJICHHBIC Ha PEIICHHE 3aJaud M TOIJACpKAHUE
0J1aroKeaaTeaIbHOCTH OOIICHHS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4KMe U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YAbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHAHOM U
UHAUBUAYATbHON paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3nYecKon
npo0JIeMBbl;

OPUHUMATh LI COBMECTHOM NIESITEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTh poJik, OOCYXJaTh MpPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpPABICHUIO U KOOPJAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIHLHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHsIX, TPEOYIOIIHNX
JUTsl petieHust GU3NYeCKuX 3HaAHU;

OpUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHOIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMIeE, MPUHATHE pelIeHUN
TPYION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pPellIeHUs GU3NUECKON 3a7a4u WIIN
IUTaHA WCCJIEAOBAHMS C YyU4ETOM HMMEIONIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMi{, YCTAaHOBJICHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh Ce0sl HA MECTO APYroro 4yejoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATH CBOE MPABO HAa OMIMOKY MpHU pelIeHUH (PU3NYECKUX 3a/1ay WU
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIoro.

NPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuenusi B 8 Kiacce npeaMeTHbIE pE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3Mephbl MOJIEKYJI, TETJIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arPEraTHhIE COCTOSIHUSA BEILIECTBA, KPUCTATIMUECKUE U
aMmopdHbIe TeNa, HACBHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXHOCTh
BO3/yXa, TeMIeparypa, BHYTPEHHSII DHEpPrusi, TEIJIOBOM JBUIATElb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUHN 3apsil, SJIEKTPUUYECKOE MOJI€, TPOBOJHUKHU
U TURJIEKTPUKH, TOCTOSIHHBIN 3JIECKTPUUECKUM TOK, MArHUTHOE TIOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMpPEHHE M CKaTHhe, Teriornepenaya,
TEIUIOBOE€ PAaBHOBECUE, CMAUYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIAPEHUE,
KOHJICHCAllMs, TUIaBJICHHWE, KpUCTAIM3anus (OTBEpJEBaHUE), KHUIICHHE,
TeIIonepeaya (TeTUIONIPOBOHOCT, KOHBEKITHS, U3JITy4YeHHE),
AJIEKTpU3alus TeJl, B3aUMOJICHCTBUE 3aps0B, ACHCTBUSI AJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aUMOJCHCTBUE MArHUTOB, JIEMCTBUE
MAarHMTHOTO TIOJISl HAa MPOBOJHUK C TOKOM, 3JICKTPOMAarHUTHAs UHAYKIIHS)
M0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SBJICHUE;

pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpYXKaloIlleM MHpE, B TOM 4HCiIe (U3UYSCKHE SBICHUS B MPHUPOJIC:
MMOBEPXHOCTHOE HATSPKEHHE W KalWUISIPHBIE SIBICHUS B TPHUPOJE,
KpUCTaUIbl B Tmpupoje, uznydyeHue CoJiHIla, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHUE POCHI, TyMaHa, HHES, CHETa, dJICKTPUUCCKHE
SBICHUS B atMocdepe, JIEKTPUUSCTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emiid, Jpeid IMOII0COB, POJIb MAarHUTHOTO TOJS IS JKU3HU Ha
3emJie, OJISIPHOE CUSIHUE, TIPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICIISATH CYIIECTBEHHBIC CBOWCTBA (NMPU3HAKK) (PU3HUESCKUX
SIBJICHUM;

OTHMCHIBATh M3YYCHHBIC CBOMCTBA TN M (PM3UYCCKHUE SBJICHHUS, MCIIOJIB3YS
br3nUYecKre BEIMYUHBI (TeMIIepaTypa, BHYTPEHHSS HEPTUs, KOJTHIECTBO
TEIUIOThI, YJIeJIbHAsI TEIUIOEMKOCTh BEIIECTBA, YJI€JIbHAs  TEIUIOTA
IUIaBJICHUSA, YJeIbHAs TEIIoTa IapooOpa3oBaHUs, YJeabHAs TEIIoTa
CropaHus TOIUIMBA, KOADQPHUIIMEHT TMOJIE3HOTO JSUCTBUSA TEIJIOBOU
MalllMHbI, OTHOCHUTEJbHAS BJIAKHOCTH BO3JyXa, JJIEKTPUUYECKHUM 3apsi,
CWJIa TOKAa, 3JICKTPUYECKOE HANPSIKEHUE, COIMPOTHUBJICHUE IPOBOJHUKA,



yIEIbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabora HW  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHMM NPABWIBHO  TPAKTOBATH
(U3HYECKHUI CMBICI MCHOJB3YEMbIX BEIMYMH, OO03HAYEHUS U E€AUHUIIbI
(u3HUEeCKUX BEJIWYMH, HAXOJIUTh (OPMYIbI, CBS3bIBAIOLIME JIAHHYIO
(Gu3MUECKYl0 BENMYUHY C JPYTMMU BEJIMYMHAMM, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIONIb3YSl OCHOBHBIE IOJOKEHUS MOJEKYISIPHO--KHHETHYECKON TEOpUU
CTpOEHUS BEILECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma sl yyacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DOHEPrUM, IIPpU ITOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3alMCHIBaTh €r0 MaTeMaTHYeCKOe
BBIPA)KEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIIATH
NPUYHUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH 00BsICHEHUE U3 1—2 JTOrHYeCKUX
IaroB ¢ Oomnopod Ha 1—2 W3y4YEHHBIX CBOMCTBA (PU3NYECKUX SBJICHHMH,
($U3HUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIIME (U3MUECKUE BEJIMYMHBI: Ha OCHOBE aHaIM3a
YyCIOBHUs 3aJauyd 3allUChIBaTh KPATKOE YCJIOBUE, BBIABIATH HENOCTATOK
JAHHBIX JUIsl pEIIeHUs 3aJa4d, BBHIOMPATh 3aKOHBI U (HOPMYJIBI,
HEoOXOoMMbIE g €€ pelIeHHs, MPOBOAUTH pacy€Thl U CPABHUBATH
MOJIyY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pEIIUTh TPH TOMOIIU
Gu3MUeCKX METO/OB, HWCIIOJB3Ys OMHMCAHHE HCCIEIOBAHUS, BBIICIATDH
IIPOBEPSAEMOE  MPEAINOJIOKEHHUE, OLEHUBATh NPABWIBHOCTh MOPSAAKA
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BbIBOJIBL;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBICHUN WU
(¢u3nyecKux CBONCTB Tel (KaluUIIpHbIE SABJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro o0bémMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NPH M3IYyYEHUH OT LBETA M3Iydaromed (IOrJolarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
IO €€ IIOBEPXHOCTH, OJJIEKTpU3aUUs TEJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsANl0B, B3aMMOJEWCTBUE IIOCTOSSHHBIX MAarHUTOB,
BU3YAJIM3ALlAsI MArHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO IIOJS Ha NPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMArHuTa,
CBOICTBA 3JEKTPOJABMIraTeisl IOCTOSIHHOTO TOKa): (QOopMyIHpOBaTh



MPOBEpSEMbIE MPEANON0KEHHSI, COOMPATh YCTAHOBKY M3 MPENJIOKEHHOTO
000pyAOBaHUs, ONMUCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIIIOJIHATE  MpPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQXKHOCTU BO3/1yXa, CHJIbl TOKa, HAIPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOrOBBIX NPUOOPOB MU JATYMKOB (PU3MYECKUX BEIIMYMH, CPAaBHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMUYUHBI OT
Ipyrol ¢ HCHOJB30BAHMEM  MpPSIMBIX  HM3MEpPEHUH  (3aBUCHUMOCTD
CONPOTUBIIEHUSI MPOBOAHUKA OT €ro JUIMHBIL, IUIONAAU IONEPEYHOTO
CEYEHUS U YAEIBHOIO CONPOTUBIIEHUS BEUIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIIETO 4YE€pPe3 NPOBOJHMK, OT HANpsSHKEHWs Ha IMPOBOJHUKE,
VICCIIEIOBAHME  IIOCJIEIOBATEIBHOIO M NApaJUIEJIbHOIO  COCIMHEHUMU
IPOBOJAHUKOB): IUIAHUPOBATh HCCJIEAOBAHUE, COOMpPAaTh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, Clenys MNpeIoKeHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM MCCIIEI0BAHUS;

NPOBOAUTh KOCBEHHBbIE H3MepeHus: (U3MYECKUX BeNIMYUH (ylenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHHE MPOBOJHMKA, paboTra U
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHWPOBATH HM3MEPEHHs, COOMpaTh
JKCIIEPUMEHTAJIBHYK0 YCTAHOBKY, CIEAYys NPEII0KEHHOM MHCTPYKLHU, U
BBIYMCIIATh 3HAUEHUE BEIINYNHBI,

coOJI01aTh MpaBuila TEXHUKU O€30MaCHOCTH IIpU paboTe ¢ J1abopaTOpHBIM
000pya0BaHUEM;

XapaKTepu30BaTh TMPUHIMIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX ONHcaHus (B TOM YHCIE:
CHUCTEMa OTOIUICHUS IOMOB, THTPOMETp, MapoBasi TypOHWHA, aMIIEpMETP,
BOJIBTMETP, CUETUMK BJICKTPUYECKOU DSHEPIUH, DIIEKTPOOCBETUTEIIBHBIC
npuOOpBl, HarpeBaTENIbHbBIE SJIEKTPOIIPUOOPH! (IPUMEPHI), IIEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUTATEIb TIOCTOSTHHOI'O TOKA),
UCTOJb3Ysl 3HaHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUM M HEOOXOAMMBIE
duznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIIBHBIC
npuOOpel TO CXeMaM H© CXEMaTHYHBIM pPHUCYHKaM  (KUJIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, THTPOMETP, ABUrATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHX
LEIEeH C MOCIEA0BATENbHBIM U MapAJJIEIbHBIM COCIMHEHUEM DJIEMEHTOB,
paznuyasi yCJI0BHbIE 0003HAUYEHMS 3JIEMEHTOB MIEKTPUUECKHUX LENEH;
NPUBOAUTHL  NpUMEPbl  (HAXOAUTh HHPOPMAIMIO O  MpPUMEpPAX)
MIPAKTUYECKOTO HCIIONb30BaHUA (PU3NYECKUX 3HAHUU B IMOBCEIHEBHOM



KHU3HU 17151 oOecriedeHns 0e30MacHOCTH MpU OOpalieHny ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 30POBbS U COOIIOACHHUS
HOPM DKOJIOTUYECKOTO TOBEACHHS B OKPY>KaloIIeH cpee;

OCYIIECTBIATh TOUCK HHPOpMamuu (U3NIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUs
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLACNATH HMH(OpMAIHio, KOoTopas
SBIISICTCS] IPOTHBOPEUYMBON WIIM MOXKET OBITh HEJTOCTOBEPHOIA;
UCTIOJIh30BaTh MPH BHIMOJHEHUH yUEOHBIX 33/laHU HAyYHO--TIOMYJISPHYIO
auTepatypy  (u3mUeckoro coaepikaHWs, CIPABOYHBIE MaTepHAabI,
pecypchl cetn VIHTepHET, BIaAeTh MpUEMaMi KOHCTICKTHPOBAHUS TEKCTa,
npeobpazoBaHus HHPOPMAIMH U3 OJHOW 3HAKOBOW CUCTEMEBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIIEHMUS,
0000mass wHOpMaNMIO U3 HECKOJBKUX HMCTOYHUKOB (DU3NUECKOTO
CONEpKaHUsi, B TOM 4YHCIE IYyOJUYHO TIPEJCTABIATH PE3yIbTaThl
MPOCKTHOW WIJIM WCCIIEIOBATEILCKON NIEATEIHHOCTH, MPH STOM T'PaMOTHO
UCTIOJh30BaTh HM3yYCHHBIM MOHATHHHBIA anmapaT Kypca (U3HKH,
COIIPOBOX/IaTh BBICTYIUICHHE MTPE3CHTAIINCH;

NpU BBITIOJHEHUH YYEOHBIX TPOEKTOB W UCCIENOBaHMN (DU3MUECKHX
IPOIIECCOB paclpeieNsTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MOCTaBIICHHBIMU 3aJladyaMHU, CJIECJIUTh 32 BBIMOJIHEHUEM ITUIaHA TEHCTBUN U
KOPPEKTHpPOBaTh €ro, aJIeKBaTHO OLIEHWBATh COOCTBEHHBINM BKJIAJ B
NEeSTENBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
IPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xoniy oOyuenus B 9 Kiacce mpeMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIONIb30BaTh TOHATHS: CHUCTeMa OTcuéra, MaTepHalibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHHMYECKOTO NBIKEHUS, Hedopmarius
(ympyrasi, TIacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, HEHTP THKECTH, aOCONIOTHO TBEPAOE TEO,
IIEHTP TSHKECTU TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaaa JIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPHI UCITYCKAHMSI ¥ TOTJIONICHUS, anb(a-, 0eTa- U TaMMa-u3IydcHus,
U30TOIBI, sIACpPHAs YHEPTETHUKA;

paznuyath sBi€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, DPABHOYCKOPEHHOE TMPSMOJIWHEHHOE ABWKECHHE, CBOOOITHOE
najJieHrue TeJl, PABHOMEPHOE JIBH>KEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JIBIXKEHHUE, KoyieOaTellbHOE IBUKEHHE (3aTyxarollue u
BBIHY)KJICHHBIE KOJ€OaHUsl), PE30HAHC, BOJHOBOE JIBIDKEHUE, OTPaKCHUE



3ByKa, MPSIMOJIMHEWHOE pacIpOCTpaHEHUE, OTPAKECHHUE W MPEIIOMIICHHEC
CBETa, MOJIHOE BHYTPEHHEE OTPaKCHHE CBETA, pa3jioKeHue OeIoro cBera B
CHEKTp H CJIOXEHWE CHEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsI PAaIMOAKTUBHOCTh, BOSHHUKHOBEHUE JIMHEHYATOTO CIEKTpa
U3JTyYCHUS) 110 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE HW3YYCHHBIX (U3WYCCKUX SBICHUH B
OKpyXaromeM Mupe (B TOM dYHuCiIe (PU3NYCCKUE SBICHUS B TIPUPOJIC:
NIPWINBBI U OTJIUBBI, ABWKCHUE T1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JBUKECHUE IKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CCEHCMUYECKHME BOJIHBI, I[yHAMH, 3X0, IIBETa TeJ,
ONTHYECKHE SBJICHUS B TMPHUPOJC, OMOJIOTHYECKOE JEHCTBHE BHJIMMOTO,
yIbTPaUOIETOBOIO W  PEHTICHOBCKOTO M3JIYyYEHUH, €CTCCTBCHHBIN
PaIMOAaKTHBHBIA (OH, KOCMHYECKHE JIYYd, DPaJUOAKTHBHOE H3IIYUYCHHE
NPUPOJHBIX MHHEpAJIOB, JCHCTBUE pAJWOAKTUBHBIX HW3JIyYCHUH Ha
OpraHu3M 4eJIOBEKa), NPH ATOM IEPEBOJMTHh MPAKTUYCCKYIO 3a7ady B
y4eOHYI0, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3HMUCCKUX
SIBJICHU;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONb3YS
¢usznueckre BeTUYHHBI (CpeHSIE M MTHOBEHHas CKOPOCTh Tejla TMpuU
HEPAaBHOMEPHOM [IBI)KEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CHUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJeHusi, BEC Tejla, HUMIYJIbC TeNa, WMITYJIbC CHJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMMOBEPXHOCTHIO 3€MJIM, MOTECHIIMAbHAS YHEPIHsl CHKATOU
NPYXUHBI, KWHETUYECKass OHHEPrus, TIOJHAsS MEXaHUYeCKas JHEPrus,
NEPHUOJ] M YacTOTa KoJieOaHUM, NJTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTelb MPEJIOMIICHUS CPEIbl), P ONMHUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKUM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W EAWHHIBI (U3MUYECKUX BEIUYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEIMYHMHAMU,
CTpOUTH TpaWKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;
XapaKTepru30BaTh CBOWCTBA Tei, (U3MYECKUE SIBICHUS W TPOIECCHI,
UCTIONIB3YS 3aKOH COXPAHEHHS YHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
NPUHIAIT  CYNEPHO3UIIUNA CHJI, TPHHIMI OTHOCUTENbHOCTH [ ammies,
3akoHBl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPKCHUS U
NIPEIOMJICHHSI CBETa, 3aKOHBI COXPAaHEHUS 3apsSJ0BOTO WU MAaCCOBOTO YHICEI
NP SIIEPHBIX PEAKIUAX, TMPU ITOM J1aBaTh CIOBECHYIO (OPMYIHMPOBKY
3aKOHA W 3aITUCHIBATh €T0 MATEMATHYECKOE BHIPAKCHICE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyaIllil MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO--CIIEICTBEHHbIE ~ CBA3M, CTPOUTh OOBsACHEHHE H3 2-3
JIOTUYECKUX LIAroB C OMOPOW Ha 2—3 M3yUYEHHBIX CBOMCTBA (PUM3HYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3aJayd  (omuparouMecs Ha CcucTteMy U3 2—-3
YPaBHEHHMIT ), UCTIONB3YS 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PUZUYECKUE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBMS 3aJauyd 3alHChIBaTh KpPaTKOE
YCIIOBHE, BBISBISITH HEJOCTAIONIUE WU M30BITOUHBIC JTaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl pEHICHHS, TPOBOJAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh IMOJYYEHHOTO 3HaueHUs (U3HUECKOU
BEJIMYUHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO pEIINTh MPH TOMOIIU
(¢u3MUeCcKX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIAThH
IpoBepsieMOe  TPEJIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh MOPSAKA
NPOBEACHHUS  WCCICAOBaHUS, JellaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUI U ONIBITOB;

NPOBOJIUTH OMNBITHI 10 HAONIOACHUI0 (DU3WYECKUX SBICHUN WU
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUs] PHEPTUH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasiTHUKA OT Macchl Tpy3a M KECTKOCTU NPYNKUHBI U HE3aBUCHUMOCTH OT
aMIUTUTY/BI MAJIBIX KOJICOAHUM, MPSIMOJIMHEHHOE PacpOCTpaHEHUE CBETA,
pasnokeHue Oenoro cCBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300pakKeHHs B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B cOoOHparomen
JAWH3e, HAOJIOJEHUE CIUIONIHBIX W JIMHEHYATHIX CHEKTPOB H3IIYUYCHHS):
CaMOCTOSITEILHO  cOOMpaTh yCTAaHOBKY M3 HW30BITOYHOro Habopa
o0OpyZOBaHUs, ONHUCHIBATH  XOJl OMbITAa W  €ro  pPe3yJbTaThl,
(GopMyIupPOBaTH BBIBOJIBL;

HOPOBOJIUTH NMPU HEOOXOTUMOCTH CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
CpeqHee 3HAaYCHHE H3MepseMON BelIMYUHBl ((HOKYCHOE paccTosHuE
coOuparomieii  JTUH3bI), OOOCHOBBIBATH BBIOOp crHOcO0a HW3MEPECHHUS
(u3MepuTenbpHOro npudopa);

IPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCTIOJIb30BAaHUEM MPSAMBIX W3MEPEHHUH (3aBUCHUMOCTh MYTH OT BpPEMEHU
Ipyd PaBHOYCKOPEHHOM JBMKCHHHM 0€3 HadallbHOM CKOpPOCTH, Mepuoja
KoJIeOaHMI MaTeMaTHYeCKOTO MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yIiia OTpa)K€HHUsI CBETa OT yIJia MaJeHUs U yrjia MpeJoMIICHUs OT yria
NajieHus): IUIAHUPOBATh HCCIIEIOBaHHE, CaMOCTOATEIBHO COOHMpaTh
YCTaHOBKY, (DUKCHpOBAaTh pPE3yJAbTaThl MOJYYECHHOW 3aBUCHUMOCTHU



bu3MYecKUX BEIWYUH B BUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3ysbTaTaM MCCIICIOBAHUS;

MPOBOJIUThL KOCBEHHBIE W3MEPCHHUS (U3HUECKUX BEIUYUH (CpemHss
CKOPOCTh ¥ YCKOpEHHE Tejla TMPU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, >XKECTKOCTb MPYKUHBI, KOADDUIHEHT
TPEHHSI CKOJIBKCHHsI, MEXaHWuYeckas padoTa W MOIIHOCTh, YacTOTa H
nepuoy; KoysieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
OnTHYECKass Ccuja coOuparonied JUH3bI, PAJAUOAKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPCHHS, COOMpaTh IKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIys MPEIIOKCHHOW WHCTPYKIIMH, BBIYACISATH
3HAYCHWE BEJIMYUHBI M aHAITM3UPOBATH MOJYUYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOH TIOTPEITHOCTH U3MEPEHUI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HMCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IIAaHETapHas MOJICJIb aToMa, HYKJIOHHas
MOJIeJTb AaTOMHOTO SIJIpa;

XapaKTepu30BaTh TMPUHIMIMBI  JEHCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHcaHus (B TOM YHCIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PUBMYECKUX SBJICHHMH UM  HEoOXoauMble  (HU3NUYECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH MU3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX MPOIIECCOB
IpU perieHuN y4yeOHO--TIPAKTUYECKUX 3a/iad, ONTUYECKHUE CXEMBI s
MOCTPOCHHUS N300paKEHUN B IJIOCKOM 3€pKajie M COOMpAIOIIEH JIMH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3WYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH O0pallleHnu ¢ MpuOopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHCHHS 370POBbSI H COOIIOACHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIICCTBIISITh TOUCK HHpOpManuu (GU3HUECKOTO COJACpKAHHS B
WNuTepnHere, caMOCTOSITENBHO (OPMYTUPYS MMOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OMpPENeNICHUs TOCTOBEPHOCTH TOTYYCHHONW MH(OpMAIMu HA OCHOBE
UMEIOIINXCS 3HAHUHA U JTOTIOTHUTEIHHBIX UCTOYHUKOB;



MCITI0JIB30BAaTh NP BBIMOJHEHUU YUEOHBIX 3aJaHUIl Hay4YHO--TIOMYJISPHYIO
JAUTEPaTypy (PU3NYECKOTO COAEp)KaHUs, CHPaBOYHbIE MaTepHallbl,
pecypcel cetn MHTEepHeT, BlageTs npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHusl HH(GOPMALMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHbOpMAIIMK U3 HECKOJBKUX HCTOYHMKOB (PU3NYECKOTO COJIEpIKaHUs,
nyOJIMYHO MPEACTaBIATh PE3yabTaThl MPOEKTHON MIIM UCCIIEI0BATEIbCKON
NEeSATeNbHOCTH, TMPU OSTOM TPAMOTHO  HCIOJb30BaTh  H3YyYEHHBIN
NOHSATUMHBIA amnmapaT u3y4aemMoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIIJIEHUE TMpEe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TensioBble siBJIeHUsI
. bubnuoreka [JOK
1.1 7
CTpocHue i cBoficTBa BelcCTB https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOTCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
21 DIIEKTPUYECKHE 3apAIbl. 3apsKEHHbBIE Tella 5 1 bubnuoreka [IOK
' U UX B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SBICHUS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 C) 4
HCKTPOMATHITTHAY MR https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 14.5
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9 KUIIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BsaumopeiicTBue Te 20 1 3
MMONCHCTBHIE TC https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK
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bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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