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HOACHUTEJBHASA 3AIINCKA

[IporpaMma 1o ¢u3uke Ha ypOBHE OCHOBHOI'O 001Iero 00pa3oBaHus
COCTABJICHA HA OCHOBE IMOJOXEHUW W TpeOOBaHWI K pe3ysbTaram
OCBOCHHUSI Ha yIJIyOJEHHOM YpPOBHE OCHOBHOW 00pa3oBaTelbHOU
nporpammsl, mnpenacraBieHHbBIX B @I'OC OOO, a Takxke ¢ yd€ToMm
denepanbHOl  paboueil mporpamMMmbl  BocnuTaHus u  KoHuenuuwu
npenogaBaHus yueOHoro npeamera «dusmkay.

Copmepxxanne  mporpaMMbl M0  (u3uMKe  HampaBlIeHO  Ha
YIOBJIETBOPEHHUE TMOBBIIICHHBIX 3aIPOCOB OOYYAIOMIMXCS, CTPEMSIIINXCS
K Oosee riy00KOMY OCBOEHHUIO (PU3MUECKUX 3HAHUH, U Ha (pOpMHUpOBaHUE
€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH oOydaromuxcsi. B mporpamme mo
(¢u3MKe YUUTHIBAIOTCS BO3MOXHOCTH Y4€OHOIO MpeiMeTa B pealin3aluu
tpeboBanuit @OI'OC OOO K MIAHUPYEMBIM JIHYHOCTHBIM U
METanpeIMETHBIM pe3yJabTaTaM OOYYEeHHs, a TakXKe MEXKIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAYYHbIX YYEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOIO
ob1iero oOpa3oBaHus.

[IporpamMma mo (u3mKe ycTaHABIMBAET pacHpeleleHne Y4eOHOTO
Marepuana mo roaaMm oOydeHus (IO Kjiaccam), IpeajaraeT MpUMEpPHYIO
MOCJIEI0BATEIBHOCTh U3YUYEHUS TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHS
IPEIMETHOTO COJIEp)KaHUsl M Y4Y€Te BO3PACTHBIX OCOOEHHOCTEH
00yyYaroImmxcs.

[Iporpamma mno ¢usuke pazpaboTaHa ¢ 1EIbIO  OKa3aHUS
METONYECKONW MOMOIIHM YYUTENI0 B CO3JaHUM pabodeil mporpaMMsbl 1o
y4eOHOMY TPEIMETY.

®dusuka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (U3NYECKUE 3aKOHBI JIEKAaT B OCHOBE
MIPOIIECCOB U SIBJICHUH, N3y4aeMbIX XUMHUEH, ONOJIOTHEH, aCTPOHOMHUCH U
¢usnueckoil reorpadueil, BHOCUT BKJIAJ B E€CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, IPeJoCTaBiseT HauOosee sicHble 00pa3libl MPUMEHEHMUSI
HAay4yHOr0 METOJA MO3HaHUs, TO €CTh CIOC00a MOIyYeHHs JOCTOBEPHBIX
3HAHHUU O MUDPE.

OpxnHa W3 TAaBHBIX 3a7a4 (PU3UUIECKOrOo 0Opa3oBaHUsI B CTPYKTYpE
o0miero oopazoBaHusi COCTOUT B (hOPMUPOBAHUM €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH U MHTEpEca K HayKe Yy 00y4darommuxcsl.

N3yuenne ¢u3nku Ha yriayOJE€HHOM ypOBHE IPEAINOaraeT
YBEPEHHOE BJIJICHUE CJIETYIOIIUMU KOMIETECHTHOCTSIMH,
XapaKTepU3yIOIIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTB:



HAy4YHO OOBSCHSTH SIBJICHUS;

OLICHUBATh U IOHUMAaTh OCOOEHHOCTH HayYHOI'O UCCIEAOBaAHUS;

UHTEPIPETUPOBAaTh  JAaHHbIE W HCIOJNb30BaThb  HAay4YHBIC
JI0KAa3aTeIbCTBA U1l MIOJYyYEHHS BBIBOJOB.

emn w3ydyenuss GU3UKK Ha ypOBHE OCHOBHOTO  OOIIETO
oOpa3zoBanust omnpeneneHsl B KoHuenuuu mnpenoaaBaHusi y4eOHOTro
npeamera «@Pusnka» B 00pa3oBaTENbHBIX OpraHu3auusax Poccuiickoi
@denepanyy,  pealM3yOIIUX  OCHOBHblE  00LIe00pa3oBaTeIbHbIE
Iporpammsl, yTBepkAEHHOW pemenneM Komuterum MuHuncrepcTBa
npocsenienns: Poccuiickoit @enepanun (mpotokon ot 3 gexadps 2019 r.
No [TK-48H).

enu n3ydeHus: pu3nku Ha yriryOoJIEHHOM YPOBHE:

pa3BUTHE HHTEpPECa M CTPEMJICHUS OOYYaroIIMXCS K HayyHOMY
U3YYEHUIO NPHUPOABI, PAa3BUTHE WX HHTEIUIEKTyAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEJICTABICHUA O HAYYHOM METOJAE TMO3HaHUS U
(GOopMHpOBAaHHUE HCCIEIOBATEILCKOIO OTHOUIEHHS K OKpPY>KaIOIIUM
SABJICHUSIM;

dbopMUpOBaHME HAyYHOTO MMPOBO33pPEHHMS Kak pe3yJbTaTa
M3YYCHHUS OCHOB CTPOCHHsA MaTepun © (yHJAaMEHTaJIbHBIX 3aKOHOB
buzukwy;

(dbopMUpOBaHUE YMEHUI IPUMEHSTH (PU3NUECKUE 3HAHUS U HayUHbIE
J0Ka3aTeNIbCTBA 1J11 OOBSCHEHUS OKPYKAIOIIUX SIBICHUM;

dbopMupoBaHHE TPEACTABICHUNA O pONUd (PUUKH I Pa3BUTHS
IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTUE TPEACTABICHUNH O BO3MOXHBIX cdepax Oyayuiei
po(hecCHOHAIBHOM ESITENbHOCTH, CBA3aHHON ¢ (PU3UKOM, NOJArOTOBKA K
JanbHeieMy oOy4eH!I0 B 3TOM HAlpaBJICHUU;

(dbopMUpOBaHHE TOTOBHOCTH K JajbHEUIIEMy W3YYCHHIO (PU3UKHU Ha
yriIyOJEHHOM YpOBHE B paMKax COOTBETCTBYIOIIUX Mpoduiiel o0ydeHus
Ha YPOBHE CpPEIHEro 001Iero oopa3oBaHMmsL.

JlocTmkeHHe O3TUX Lejied NporpaMMbl MO (PU3MKE Ha YpOBHE
OCHOBHOrO  oOmiero  oOpa3oBaHusi  OOECEeUMBaeTCs  pEHICHHEM
CJIEIYIOIIUX 3a/a4:

NpUOOpEeTEeHUEe 3HAHUH O JHUCKPETHOM CTPOCHHUU BEIIECTBA,
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAaHTOBBIX SIBJICHUSX;



MpUOOpPETCHUE YMEHUN aHAIM3UPOBATh M OOBICHATH (PU3HUCCKHEC
SBJICHWSI HA  OCHOBE  M3YYCHHBIX  (PU3MYECKWX  3aKOHOB U
3aKOHOMEPHOCTEN;

OCBOCHHME METOJOB PEIHICHUS pPAaCYETHBIX M KAaYECTBEHHBIX 3aj1ad,
TPEOYIOMNX CO3AaHUS U UCIIONH30BaHUS (PU3MUECKUX MOJICIICH, BKITIOYas
TBOPYECKHE U TIPAKTUKO-OPUECHTUPOBAHHBIC 3a/1a4H;

pPa3BUTHE WCCICAOBATEILCKUX YMCHHM: HaOMIOAaTh SBICHHUS U
U3MEPSTh (PU3UYECKUE BEIIMYMHBI, BBIABUTATh TMIOTE3bl M MpeaJiaraTh
AKCTIEPUMEHTAJIbHBIE CTIOCOOBI UX MPOBEPKH, TUIAHUPOBATH U MPOBOJIUTH
OTIBITHI, AKCTIEPUMCHTAILHBIC HCCJICTIOBAHMS, aHATM3UPOBATh
MTOJTYYCHHBIC TAHHBIC U JISTIaTh BBIBOIBI;

OCBOCHHME TMPUEMOB paboThl ¢ HHPOpMALMEH (PU3NIECKOTrO
colepKaHus, BKJIOYas MHGOPMAIMIO O COBPEMEHHBIX JIOCTHIKEHHSIX
(bU3MKY, UHTEPIPETALUS U KPUTHYECKOE OIIEHUBAaHUE HH(OpMAIUK;

3HAKOMCTBO €O cdepamu MPOPECCHOHATBHON JIESITEIBHOCTH,
CBS3aHHBIMH C  (U3HKOW, ¥  COBPEMCHHBIMH  TEXHOJOTHSIMH,
OCHOBAHHBIMU Ha JOCTHKEHUSIX (DU3UYECKON HAYKH.

Ha wusyuenue ¢usuku (yriyOn€HHBI YpOBEHb) Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanust oTBoauTcs 340 yacoB: B 7 kiacce — 102
yaca (3 yaca B Hexenmo), B 8 kinacce — 102 gaca (3 gyaca B Heneno), B 9
kiacce — 136 gacoB (4 4yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ posib B IO3HAHUU OKPYIKAOIIEro MUpa.

duszuka — Hayka o mpupoze. SBieHUs NOpUPOABl (DJIEMEHTHI
colepKaHUs, BKJIOYAIOIIME MEXIPEIMETHbIE CBsI3M). Duznueckue
SBJICHUS: MEXaHUYECKHE, TEIUIOBBhIC, DJIEKTPUUYECKUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIC.

®uznueckre BenuuyuHbl. PasmepHocTh. Enunuiml  duzndeckux
BenuuuH. M3mepenue Qusnyeckux BeNMMYMH. OTanoHbl. Duzndeckue
npuboper. llena genenms. IlorpemmHocts w3Mepenwmit. [IpaBmia
Oe3omacHoro Tpyna mnpu pabote ¢ JabOpaTOpHBIM O0OPYITOBAHUEM.
MexyHaponHas cucrema eauHull. llepeBoji BHECUCTEMHBIX €IUHUI] B
equnuibl CU.

Kak ¢usuka u apyrue ectecTBEHHbIE HAyKH H3Y4alOT IMPUPOILY.
EcrecTBeHHO-HAyuHBId METOJ] MO3HAHUS: HAOMIOJCHUE, TOCTAHOBKA
Hay4HOTO BOIIPOCA, BBIJIBMKEHUE THUIOTE3, DKCICPUMEHT MO IMPOBEPKE
rUnoTte3, o0bsicHeHue HaOmogaemoro siBjaeHus. Onucanue QuanIecKux
SBJICHUH C TIOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBEIE,
3BYKOBBIC SIBJICHUSI.

Oduznueckre nOpubOOpbl W Mpoleaypa NPsIMBIX HU3MEPEHHM
aHAJIOTOBBIM U U(PPOBBIM MPUOOPOM.

Jlabopamopnuie padbomot u onvimol.

Omnpenenenre MEHBI TCHUS IITKAIbI H3MEPUTEIBHOTO TPUOOpa.

N3mepenne paccTOsSHUM.

N3mepenue miomanu u oobéMa. MeTon najaeTku.

N3mepeHne BpeMeHHU.

H3mepenne 00bEMa KUAKOCTH U TBEPIOTO TEA.

Ornpenenenne pa3MepoB MalbIX Teld. MeTon psAIoB.

[IpoBeneHre uccneqOBaHUs IO TMPOBEPKE THUIIOTE3BL: JAIBHOCTh
noJi€Ta MmapuKa, MyImeHHOT0 TOPU30HTAIILHO, TeM OO0JIbIlIe, YeM OoJIbIe
BBICOTA ITyCKA.

Pa3znea 2. IlepBoHayaibHbIe CBEICeHUS 0 CTPOCHUM BelllecTBa.

CrpoeHue BemniecTBa: aTOMbl M MOJICKYJIbI, UX pPa3Mepbl U MaccChl.
OnbIThI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.



JIBuxeHue yactull BemecTBa. CBsi3b CKOPOCTH JIBHXKEHHS YACTHILL C
temmneparypoii. bpoyHnosckoe nemwxenue. Huddysus. Bzaumoneiicteue
YaCTHI] BEIIECTBA: IPUTSHKEHUE U OTTAIIKUBAHHUE.

ArperaTHple COCTOSIHUSL BEILECTBA: CTPOCHHME Ta30B, KUIAKOCTEH U
TBEPABIX (KPUCTALIMYECKUX) Tel. B3auMocCBs3b MEXIy CBOMCTBaMU
BEIIECTB B PAa3HBIX arperatHbIX COCTOSIHUSIX M HUX AaTOMHO-
MOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BO/IBI.

Hemoncmpayuu.

Hab6itoienne OpoyHOBCKOTO JIBUKEHUSI.

Ha6mronenue nuddysun.

HaGmionenne siBieHMiA, OOBICHSIONIMXCA MPUTHKEHUEM WU
OTTAJIKUBAaHUEM YACTHI] BEILIECTBA.

Jlabopamopnwie pabomul u onvimol.

Onenka auaMeTrpa aTroMa METOJIOM psAIOB (C HCIONb30BAaHUEM
dotorpaduii).

OmnbITHI 110 HAOTIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

OneITel 1O  OOHApPY)KEHHUIO JEHCTBUSL CHJI  MOJIEKYJIIPHOTO
MIPUTSOKEHUS.

Pa3pgen 3. JIBu:keHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe nsmwxeHue. Ilyte u nepemernienue. PaBHomepHOE U
HepaBHOMEpHOe JABWxkeHue. (CBoOOIHOE TaJeHUE Kak [MpUMEp
HepaBHOMEpHOro nBwkeHHUs Teil. CkopocTb. CpelnHssl CKOPOCTh IpHU
HEpPaBHOMEPHOM JBHKEHNHU. PacuéT myTH 1 BpEMEHHU JBUKEHUS.

['padbukn 3aBUCHMOCTEH BENUYHMH, ONHCHIBAIOIINX JBIKCHUE.
OO6mme moHATHS 00 OTHOCHUTEIHLHOCTH JBIKEeHUS. CII0KEHHE CKOPOCTEH
JUTSL T€JI, IBMOKYLUXCSI ApaJuIeIIbHO.

SBnenune wHepuuu. 3aKOH HMHEpUMH. B3aumonencTBue Ten Kak
NpUYMHA W3MEHEHUS CKOPOCTH JBWXKEHUsA Tell. Macca kak Mepa
MHEPTHOCTH TeJla B MOCTYyNaTENbHOM JABMXEHUU. [IIOTHOCTH BemecTna.
CBsI3b IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €AMHUIIE 00bEMA BEIIECTBA.
Cwmecu u criaBbl. [IoBepXHOCTHAs M JIMHEWHAsS! IUNIOTHOCTb.

Cuita Kak XapakTepHUCTHKA B3auMoAecTBH Tesl. Cuiia ynpyrocT u
3akoH ['yka. M3mepeHue CHibl C NOMOIIBIO JWHAMOMETpA. SIBIICHHE
TATOTEHUS W cuja TsokecTd. Cuila TSKECTH Ha JAPYTUX IaHeTax. Bec
tena. HesecomocTs. CiioKeHUE CUJI, HAIIPABJICHHBIX 10 OJHOW INPSMOM.
PaBHognelictByromas cui. Cuiia TpeHus. TpeHHe CKOJIbXEHUS U TPEHUE
IIOKOS, BA3KOE TpEeHHE. TpeHue B IPUPOJIE U TEXHUKE.

Jlemoncmpayuu.



Hab6nronenne MexaHHIeCKOro IBYKCHHS Tea.

N3mepeHne ckopoCcTy MPSIMOJIMHEITHOTO JBUKECHMUS.

HabGnronenue siBeHus: MHEPIUU.

Hab6nronenue n3MeHeHnsi CKOpOCTH MPU B3aUMOJCHCTBUU TEJL.

CpaBHEeHUE Macc 110 B3aUMOAECHCTBUIO TET.

CiioxeHne CHI, HalpaBJICHHBIX 10 OJTHOU MPSMO.

Jlabopamopnuie padbomot u onvimol.

OnpeneneHre CKOPOCTH PABHOMEPHOTO JBIDKCHHS (IIapuKa B
KUIKOCTH, MOJIEITH SJICKTPUUECKOTO aBTOMOOUJIS U TaK Jajee).

Omnpenenenne cpeaHeil CKOPOCTH CKOJBXKEHUS OpycKa WM [IapuKa
10 HAKJIOHHOM TNIOCKOCTH.

Ornpenenenue mIOTHOCTU TBEPAOTO TENA.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD pacTsKeHUs
(medopmarun) Ipy>KUHBI OT MPUI0KECHHOMN CHUITHI.

OnbIThl,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  CHUJIbl  TPEHUS
CKOJIbKCHHMSI OT CHUJIbl JIaBJICHUS W XapakTepa COMPHUKACAIOUIUXCS
IIOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMIKOCTENH M ra30B.

HNasnenue. Cuna napienus. CriocoObl YMEHBIIEHUS U yBEIUYCHHUS
napieHus. JlaBneHue raza. 3aBUCHUMOCTH JIaBJICHUS Tra3a OT oObéMa U
temneparypbl. [lepenaya naBiieHUst TBEPABIMU TEJIaMU, KUJIKOCTSIMU U
razamu. 3akoH Ilackans. [TneBMaTHYeCKrE MalIUHBI.

3aBUCUMOCTh JABJICHUSL JKUJIKOCTA OT TJIYOWHBI TOTPYKECHHUS.
I'mppocratnuecknit MapaioKc. CooObmatromuecs COCYJbI.
I'mppaBnnueckue mexaHu3Mbl. FICronb30BaHME BBICOKMX JABICHUN B
COBPEMEHHBIX TEXHOJIOTHUSAX. Y CTPOMCTBO BOJAOIPOBOJA.

Atmochepa 3emaum u  armocepHoe naBieHue. [IpuyuHbI
CYILIECTBOBaHMs BO3AymIHOW o060mouku 3emnn. Onbir Toppuyenm.
W3mepenne atMocepHOro MAaBieHUS. 3aBUCUMOCTb aTMoc(epHOro
JIaBJICHUSI OT BBICOTHI HaJ ypoBHeM Mops. [lpuGopsl mns uzmepeHus
aTMOC(EPHOro JaBJICHUS.

JlelicTBME XKUIOKOCTH M Tra3a Ha MOTPYKEHHOE B HHUX TEJIO.
BreitankuBaromiass (apxumenoBa) cuia. 3akoH Apxumena. YcloBUE
BO3HUKHOBEHHUS BBITAJIKUBAIONICH (apXUMEIOBOI) CHUJIbI, MOATEKAHUE.
ITimaBanue Ten. Bo3gyxormiaBanue.

Hemoncmpauuu.

3aBUCHUMOCTb JABJIEHUS ra3a OT TeMIEPaTyphI.

[lepenaya gaBiaeHUs )KUIKOCTHIO U TA30M.



Coobmiaroiuecs: CoCy/ibl.

I'mapaBnmyeckwmii mpecc.

[IposiBieHue necTBUS aTMOC(PEPHOTO JTABIICHUS.

Cudon.

3aBUCHUMOCTD BBITAIKUBAIONIEH CHIIBI OT 00BbEMa MOTPYXKEHHOU B
KUJIKOCTh YaCTH TE€Ja Y INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUIIBI BECY BHITECHEHHOM KUJKOCTH.

VYcnoBrue mnaBaHUs TEN: IUIABAHUE WM TOTPYKEHUE TEA B
3aBUCUMOCTH OT COOTHOILEHUS IVIOTHOCTEN TEJIA U )KUIAKOCTH.

Jlabopamopnuie padbomot u onvimol.

HccnenoBanne 3aBUCMMOCTH Beca Tela B BoJe OT o0O0BEMa
MOrPYKEHHOW B JKHIKOCTh YaCTH Tea.

OnpeneneHue BBITAIKMBAIOLICH CWIIBL, JIEUCTBYIOLIEH Ha TEJO,
MOrPYKEHHOE B )KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKHABAIOIIECH CHUJIbI, JEHCTBYIOIIEH
Ha TEJIO B )KUAKOCTH, OT MACChI TEJA.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHIIBI,
JEUCTBYIOIIEH Ha TEJIO B KHUIKOCTH, OT 00BEMa NOTpY>KEHHOW B
AKUJKOCTb YaCTH T€JIa U OT IJIOTHOCTH JKHJIKOCTH.

KonctpyupoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKH U
OIIPENIEJIEHUE €€ IPY30IOABEMHOCTH.

Pazgea 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanudeckass paboTa s CUJ, HANpPaBJICHHBIX BJOJb JIMHUU
nepemMeneHust. MOIHOCTb.

[IpocThie MEXaHU3MBI: pbIYar, BOPOT, OJIOK, MOJUCIACT, HAKIOHHAS
IJIOCKOCTh, HO)KHUYHBIM MeXaHu3M. MomeHT cuiibl. PaBHOBECUE pblyara.
[IpaBuno momenToB. [IpuMeHeHue paBuia paBHOBECHUS pbhluara K OJIOKY.
«3onoroe mpaBuno» mexanuku. KIIJ[ mpocteix Mexanm3moB. IIpoctsie
MEXaHU3MBI B OBITY, TEXHHUKE, )KUBBIX OpTraHU3MaXx.

Mexannueckas >Heprust. Kunetnueckass 1 NOTEHUIMAIIbHASL SHEPTUSL.
[IpeBpaiienrie OJHOTO BHJIa MEXAHUYECKON SHEpruu B APYroil. 3akoH
COXpaHEHUS U MPEBPALICHUS SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

[TpumMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanue ycinoBuii paBHOBECHUs pblyara.

N3mepenne KII/] HaKIIOHHOW ITOCKOCTH.



W3ydyeHrne mpaBwiia pblyara i IOJBMOKHOTO M HEIIOJBMIKHOTO
OJI0KOB.

Omnpenenenne KIIJ] moaBu»KHOT0 ¥ HEIOABMYKHOTO OJIOKA.

Omnpenenenre pabOThI CHIIBI YIIPYTOCTH MPU MOABEME TPY30B IIPH
IIOMOIIIH ITOABHKHOTO OJI0KA.

M3ydeHre 3aK0Ha COXPaHCHHSI MEXaHUIEeCKOW SHEPTHH.

8 KVIACC

Paspnen 6. TenioBble siBJICHUS.

OCHOBHBIE  TIOJIOXKEHUSI  MOJIEKYJIIPHO-KUHETUYECKONH  TEOPHH
CTpOEHMS BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJd. OTBITHI,
ITOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOU
TEOPUHU.

Monenu TBEpAOTO, KUAKOTO U Fa3000pa3HOr0 COCTOSIHUI BEIIECTBA.
Kpucrannmueckue n amopdubie tena. I'paden — HOBBIN MaTepuan s
HOBBIX TEXHOJIOTHMH. TEXHOJIOrMU IOJYyYEHHs] UCKYCCTBEHHBIX alIMa3OB.
OOBsiICHEHHE CBOWMCTB Ta30B, JKUIKOCTEH W TBEPABIX TEI HAa OCHOBE
IIOJIOKEHUN  MOJIEKYJISIDHO-KMHETHYECKON Teopuu. [loBepxHocTHOE
HaTsDKEHWE,  CMAauMBaHHE,  KallWJUIApHBIE  sBJI€HUA.  TeruioBoe
paclIMpeHHe W CXaTue. 3aBUCUMOCTh JIaBJIEHHA raza oOT oOBbéMa,
TeMIEPATYpPHI.

Temmneparypa. CBs3p TeMmeparypbl CO CPEAHEH KHUHETHYECKOU
DHEPruey TEII0BOIO ABWKECHUA YacTULl. TeMIlepaTypHBbIE IIKAJIbI.

Buytpennss sneprus. CrnocoObl U3MEHEHHsI BHYTPEHHEH SHEPrUU:
Terjonepesaya M coBepuieHue paboTel. Buabl Temtonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKLHMs, H3JIydeHHE. Buawl Temuonepenayu B
npupoze u TexHuke. HeoOparuMocTh TEMIOBBIX MPOLECCOB.

KonuyecTBO  TEIUIOTHL.  YaenpHas TEIUIOEMKOCTh — BELIECTBA.
TemnmoobmMen u TtemnoBoe paBHoBecwe. 3akoH HrproToHa-Puxmana.
VYpaBHeHHE TEIIOBOTO OanaHca.

[InaBiieHrEe U OTBEpAECBAHUE KPUCTAIUIMYECKUX BEILIECTB. Y IEJIbHAS
teriora IuaBneHus. IlapooOpa3zoBanme u konzaeHcauus. Mcnapenue.
Kunenue. VYaenpHas Temnota napooOpa3oBaHMs.  3aBUCHUMOCTb
TEMIIEpPATypbl KUIIEHUS OT aTMOc(epHOro aamieHus. HacwlmeHHBIH U
HEHACBIILICHHBIN Iap. BiiaxxHOCTH BO3MyXA.

DHeprus TOIUIMBA. Y IE€JIbHAS TEMJI0TA CTOPAHU.



[Mpuammner  pabGotel  TemmoBbix asurareneir. KIIJ TemmoBoro
nBuratesia. TemioBble JBUTATeIM M 3alUTa OKPYKAIOIIEH Cpesbl.
TennoBble NOTEPU B TEMIOCETSIX.

3aKOH COXpaHEHUS W IPEBPAILCHUS DHEPIUM B MEXAHUYECKUX H
TETUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

Ha6nronenne O6poyHOBCKOTO IBHKCHHSL.

Ha6mronenue nuddysun.

Hab6nronenue sBieHni TOBEPXHOCTHOTO HATSXKEHUS, CMAUUBAHUS U
KaIUJUISIPHBIX SIBIICHU.

Hab6nroneHue TemioBoro pacmmpeHus Tel.

N3meHenue naBieHus rasa npu U3MEHEHUH 0O0bEMa M HarpeBaHHUU
WJIU OXJIAXKICHUH.

[IpaBuiia u3MepeHHs: TEMIIEPATYPHI.

Bue! Termonepenayn.

OxJtakaeHue Ipyu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepiiieHUN padoThl BHEITHUMU CUJIAMHU.

CpaBHEHUE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.

Hab6nronenue kumneHus.

Ha6nroaenue mocTossHCTBA TeMITepaTyphl TIPH TIABJICHUH.

Mogenu TemIOBBIX IBUTATEICH.

Jlabopamopnwie pabomoul u onvimol.

OnbITel 1O  OOHApPY)KEHUIO JICUCTBUSL CHJ  MOJIEKYJISIPHOTO
MIPUTSHKECHMUS.

OnpITEl MO BBIPAIIMBAHUIO KPUCTAUIOB TMOBApPEHHON COJMU WIH
caxapa.

N3mepenne temnepaTypbl Py MOMOUIM KUJKOCTHOTO TEPMOMETpPA
U JaTYMKA TeMIepaTyphl.

OneITBl  TO  HAONIOACHWIO TEIUIOBOTO  PACIIMPEHUS  Ta30B,
KUJIKOCTEU U TBEPBIX TEI.

Omnpenenenue gaBjaeHUs BO3yXa B OayIOHE IIMPUIIA.

HccnenoBanue 3aBUCMMOCTU JABJIEHUSI BO3JyXa OT €ro o0béma u
TeMnepaTyphbl.

[IpoBepka THUIOTE3bl JTMHEWHON 3aBUCUMOCTU JJIMHBI CTOJOMKA
KUIKOCTH B TEPMOMETPUUECKOMN TpyOKe OT TeMIiepaTyphbl.

HaGnronenue u3MeHeHuss BHYTpEHHEH SHEPruM Tejaa B pe3ysbTaTe
TEeIIonepeadyl U padoThl BHEITHUX CHJL.



HccnenoBanue siBIEHUS TEIIOOOMEHA MPU CMEIITUBAHUH XOJIOTHOMN
Y TOpSYEH BOJIBI.

OnpeneneHue KOJMMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON MpH
TEIMI000MEHE C HArPEThIM METATUYECKUM IIUIUHAPOM.

OnpeneneHrue MOIIHOCTH TEIUIOBBIX TNOTEPh (3akoH HbroTOHA-
Puxmana).

Onpenenenue yaeabHOU TEMIOEMKOCTH BENIECTBA.

Hccenenosanue npouecca UCIapeHus.

Ornpenenenrne OTHOCUTEIbHOM BIIAXKHOCTH BO3AYXa.

Onpenenenue yaeabHOW TEMIOTHI IIABICHUS JbJA.

Pa3nen 7. JnekTpuyecKue U MATHUTHbIE SIBJICHUS.

Onektpuzaumss Ten. JIBa  poga  AIEKTPUYECKUX — 3apsiioB.
B3aunmoneiicTBre 3apsikeHHbIX Tell. 3akoH KyroHa.

OnekTpudeckoe mnoiie. Hanpsyk€HHOCTh AJIEKTPUYECKOTO  TOJIS.
[IpuHIMN Cyneprno3ulud 3IEKTPUUECKUX ToJied (Ha KayeCTBEHHOM
YpOBHE).

Hocurenu snekTpuueckux 3apsa/10B. DIEMEHTAPHBIN JIEKTPUUECKUI
3apsia. Ctpoenue aroma. [IpoBOAHUKY, TUAIIEKTPUKHU U MTOTYTPOBOIHUKH.
3aKOH COXpaHEHUS ANEKTPUUECKOT0 3apsia.

OJIEKTPUYECKAN TOK. YCJIOBUSA CYIIECTBOBAHUA JIIEKTPUYECKOTO
TOKa. VICTOYHHMKH TOCTOAHHOTO TOKa. J[€MCTBUS 3JIEKTPUYECKOTO TOKA
(TemioBoe, XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUN TOK B METalliax,
KUJKOCTSIX U raszax.

OnekTpuueckas nenb. Chila TOKa. DIJIEKTPUYECKOE HaIPSIKEHHE.
AmMmnepMeTp U BOJBTMETP B LIENHM IMOCTOSHHOTO TOKA. CONpOTUBIICHHE
MPOBOAHUKA. YJIENTbHOE CONPOTHBJICHUE BellecTBa. 3akoH Oma miid
yuyacTka uenu. IlocnenoBaTenbHOE H MapauieIbHOE COEOUHEHHE
poBOAHUKOB. D/IC B 1lenM MOCTOSIHHOrO TOKAa. 3akoH Oma ISl TTOJTHOM
uenu. IlpaBuna Kupxroga. Pacy€T mpocThIX AIEKTPUUYECKUX IETEH.
Henunelinbie 351eMEHTBL.

PaboTa 1 MOITHOCTH 3JIeKTpUYecKoro Toka. 3akoH Jlxoyns-Jlenna.
DNeKTpUYECKUe 1eNu U MOTPEOUTETN DICKTPUUECKON SHEPTUU B OBITY.
Kopotkoe 3ambikanue.

[TocTostHHBIE MarHuTHL. B3anMOAEHCTBHME MOCTOSIHHBIX MArHUTOB.
MaruutHoe nosie. MarauTHoe nosie 3eMIId U €r0 3HA4YCHHE 1JI )KU3HU Ha
3emne. OnbIT Opcrena. MarHUTHOE MOJE 3IEKTPUUYECKOro Toka. OmbIT
Awmnepa. IIpuMmeHeHue HSIIEKTpOMAarHuToB B TeXHUKE. JleicTBHE
MAarHUTHOTO TOJIs HA MPOBOAHUK ¢ TOKOM. Cuia AmIiepa u onpenesieHue



€€ HaIpaBJICHUA. DIJIEKTPOJABUTATENb MOCTOSIHHOTO TOKa. Mcrons30Banune
ANEKTPOABUTATENIEH B TEXHUUECKUX YCT-PONCTBAX U HA TPAHCIIOPTE.

Onbitel  ®apanes. SIBaeHHE  AIEKTPOMArHUTHOW — WHIYKIIMH.
[lpaBuno  Jlenma.  DnextporeHeparop.  CrocoObl  MOMy4YeHUS
ANEKTPUUYECKOM DSHEPruu. JIEKTPOCTAHIIMM HAa  BO30OHOBIISEMBIX
HUCTOYHUKAX  DHEPrUM. ODKOJOTUYECKHUE  MPOOJEMBI  SHEPrETHUKH.
TormmBHbBIE 2IIEMEHTHI U JICKTPOMOOHIIH.

Hemoncmpayuu.

DIeKTpU3alus TeNl.

JIBa pojia 3IEKTPUYECKUX 3apsAI0OB U B3aUMOJICCTBUE 3aPSKEHHBIX
TeJL.

Y CTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DIIEKTpOCTaTUYECKAsI HHAYKIHUS.

3aKOH COXpAaHEHUS ANEKTPUUECKUX 3apsJIOB.

MonenupoBaHue CHIOBBIX JIMHUM  3JIEKTPUYECKOTO IO €
MTOMOIIBI0 OYMaXXHBIX CYJITAHOB.

[IpoBOJHUKY U AUDIICKTPUKH.

M cTOYHMKY TOCTOSTHHOTO TOKA.

JIeHCTBHUS IEKTPUIECKOTO TOKA.

DIIEKTPUYECKHUM TOK B )KUJKOCTH.

["a3oBbI1i pa3psia.

N3mMepeHne CUilbl TOKa aMIEPMETPOM.

N3mMepeHne 3neKTpUIeCKOTrO HANPSKEHUS! BOJIBTMETPOM.

Peocrar u MmarasuH CONpOTUBIIEHUN.

B3auMoenicTBrE NOCTOSTHHBIX MATHUTOB.

MoaenupoBaHue HEBO3MOXKHOCTHU Pa3JIeJICHUS MOJFOCOB MAarHUTA.

MoaennpoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.

OnsIT Opcrena.

MarauTHoOE MoJjie TOKa. DJIEKTPOMATHUT.

JlelicTBME MarHUTHOTO MOJIS1 HA TPOBOJAHUK C TOKOM.

DJIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.

OnbiTel @apanes.

DIIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnuie padbomot u onvimol.

OnbITHI 10 HAOTIOJEHUIO DJIEKTPU3AIUMHU TEJ IPU COMPUKOCHOBEHHUH
Y UHAYKLIHEN.

UccnenoBanne neMCTBUS 3JIEKTPUUECKOTO TOJISI HA MPOBOJHUKU U
TUAJICKTPUKH.



COopKa ¥ UCTIBITAHHUE DJICKTPUICCKON IETH MMOCTOSTHHOTO TOKA.

HUccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, MPOTEKAIOUIETO Yepe3
PE3UCTOP, OT HAIIPSKEHUS HA PE3UCTOPE U COIIPOTUBIIEHUS PE3UCTOPA.

OnbIThl, AEMOHCTPUPYIOIIME  3aBUCUMOCTH  JJIEKTPUYECKOTO
COINPOTHUBIICHUA NPOBOJHUKA OT €ro JJIMHBI, IUIOMAIA MONEPEYHOrO
CECUCHMS U MaTepuala.

Onpenenenne yaeabHOro COMPOTUBIICHUS POBOJIHUKA.

[TpoBepka npaBuia CI0KEHUS HANPSKEHUN TTPU TIOCIIEI0BATEIIBHOM
COCMHEHUH JIBYX PE3UCTOPOB.

[TpoBepka mpaBuia 151 CUIIbI TOKA MIPY HapauieIbHOM COEAUHEHUN
PE3UCTOPOB.

Onpenenenune OJIC M BHYTPEHHEro COMPOTHUBJICHUS HMCTOYHHKA
TOKa.

[Iposepxka nmpasuin Kupxroda.

IIpoBepka BeInoNIHEHUS 3aK0HAa OMa T IIOJTHOM LEIH.

N3yuenne BOJIBTAMIIEPHBIX XapaKTEPUCTUK HEJIMHEUHBIX
AJIEMEHTOB (JIaMITbl HAKATUBAHUS WU TOTYTPOBOAHUKOBOTO JHO/IA).

Onpenenenue pabOTHl DIEKTPUYECKOTO TOKa, HIYIIEro Yepes
pe3ucTop.

Onpenenenrne MOIIHOCTHA 3JIEKTPUYECKOTO TOKA, BBIACIISIEMOW Ha
pesucrope.

Onpenenenue KIIJ[ narpeBarens.

HUccnengoBanne  MAarHUTHOrO  B3aWMOJECHCTBUS  MOCTOSIHHBIX
MAarHuTOB.

N3yyeHne MAarHUTHOrO TIOJNS TOCTOSIHHBIX MAarHUTOB TMIPH UX
00BEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne IEUCTBUS JJIEKTPUYECKOTO TOKA HAa MAarHUTHYHO
CTPETKY.

OnbIThl, AEMOHCTPUPYIOIINAE 3aBUCUMOCTH CHUJIbI B3aUMOJCHUCTBUS
KaTyIIKU C TOKOM M MarHWTa OT CHJIbI M HAIPaBIICHUS TOKA B KAaTYILIKE H
OT HaJU4us (OTCYTCTBUS) CEpJICUHUKA B KATYIIIKE.

N3yyeHne nencTBUs MAarHUTHOTO TIOJISI HA IIPOBOJHUK C TOKOM.

KoncTtpyupoBanue u uzydeHue padoThl AIEKTPOABUTATES.

N3mepenne KII/] anexkTpoaBuraTenbHOM yCTAaHOBKH.

OMNBITHI MO UCCIETOBAHUIO SIBIICHUS 3JIEKTPOMArHUTHON MHIYKIIHUH:
HCCIIEIOBAHNE W3MEHEHUN 3HAYEHHS] U HAIMPABICHUS WHIYKIHOHHOTO
TOKa.



9 KVIACC

Paszpnen 8. Mexann4yeckue siBJICHUS.

Mexanuueckoe JBukeHue. MarepuanbHas Touka. CriocoObl
OMHCAaHUs MEXaHWYECKOTO JBWKCHHS: TaONU4YHBIA, TpaduIecKHii,
aHamutryeckui. Cucrema otrcu€ra. OTHOCHTENBHOCTh MEXaHHYECKOTO
JBHKCHUS.

BekTopHbIe BEIMUYNHEI, ONIEpallii ¢ BEKTOPAMHU, IIPOEKIUU BEKTOPA.
Pannyc-BexkTop MarepuanbHONW TOYKH, IEPEMEIICHUE HA IUIOCKOCTH.
PaBHOMepHOE MIPSIMOJIMHEVHOE JIBUKECHHUE. HepaBrnomepHoe
IpSAMOJIMHEWHOE ABMkKeHue. CpeHsas 1 MTHOBEHHAs] CKOPOCTh TeJla MpU
HEPAaBHOMEPHOM JIBUIKCHUU.

Yckopenue.  PaBHOYCKOpPEHHOE — IPSIMOJIMHEMHOE  JBUJKCHUE.
Y ckopenne cBoOoIHOTO mageHus. OnbIThl [anumest.

['padmyeckas uHTEpIIpETaNS YCKOPEHUS, CKOPOCTH, TPOHACHHOTO
IIyTU ¥ NIEPEMEILECHU I IPIMOJIMHENHOTO JBUKECHMUS.

JIBM>KeHUE Telia, OpOILIEHHOTO MO/ YTIIOM K TOPU30HTY.

JIBr>KEHHE IO OKPY>KHOCTH. JIMHEHHAst CKOPOCTh, YIII0Bask CKOPOCTH,
nepuoJ, W Yactora oOpalieHus TpPH PaBHOMEPHOM JBIKEHHUU TIO
OKpYXHOCTH. CKOPOCTb U YCKOPEHME IPU ABUKEHUU 11O OKPY>KHOCTH.

Bekrop cunbl. PaBHOAEHCTBYOIIIAS CUJIA.

IlepBoiii 3axoH Herotona. Bropout 3akon Herotona. Tpernii 3axoH
Herorona. [IpuHnun cyneprno3unuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujaa TPEHHS
CKOJIbYKEHUSI, CHJIa TPEHUs MOKOsl, Ipyrue Buibl TpeHus. Koapduuenrt
TPEHUS.

JIBUKEHME TEN MO OKPYKHOCTHU MO/ IEVCTBUEM HECKOJIBKUX CHIL

3akoH bepHymmm wu mnogsémHas cuna Kpbuia. CoBpeMEHHBIE
JeTaTelbHbIC alaparsl, CyZa Ha IOABOJAHBIX KPBUIbSX, AHTUKPBUIO Ha
CKOPOCTHBIX aBTOMOOWJISIX. J[BH>KEHME TI0€3/1a HA MarHUTHOM MOJTYIIIKE.

Cuia TsKECTH M 3aKOH BCEMHUPHOIO TATOTEHMS. J[BHKEHHE Ten
BOKPYT I'PaBUTALMOHHOrO LEHTpa (B TOM 4ucIie TuiaHeT BOKpyr CoJiHLa).
IlepBas kocMHuueckas cKOpocTb. HeBECOMOCTD 1 Meperpy3KH.

PaBHOBecue MatTepuanabHOW TOYKH. AOCONIOTHO TBEPAOE TEIIO.
PaBHOBecue TBEPAOro Tesla ¢ 3aKpEINIEHHONW OCBIO BpalieHus. MOMEHT
cuisl. LlenTp TsoxecTH.



Nmnynse tena. U3menenne umnynbca. Umnynbse cuiibl. Ynpyroe u
HEYIPYro€ B3aWMMOACHUCTBUE. 3aKOHbl HW3MEHEHUS UM COXPaHCHUS
uMItysbca. PeakTuBHOE JBUKEHUE.

Mexanuueckass pabora u MomHOCTh. PaGota cun TsxkecTH,
ynpyrocta, TpeHus. CBsi3b sHeprun U padoTel. [loTeHManpHas YHEPTUs
TeNa, MOAHSATOTO HaJ MOBEPXHOCTHIO 3eMiu. lloTeHluanbHas >HEprus
cxaTon npyxuHbl. KnHetndeckass sHeprus. Teopema O KMHETHYECKOU
SHEPIruu. 3aKOH U3MEHEHUS U COXPAHEHHS] MEXaHUYECKOW SHEPTHUU.

Hemoncmpayuu.

HaGnrogenne MexXaHWYECKOTO JBIDKEHUS Tella OTHOCHUTEIHHO
pAa3HBIX TEJ OTCYETA.

CpaBHeHME TIyTel U TPACKTOPHM ABUKEHUS OJHOTO U TOTO K€ TeJa
OTHOCHUTEIBHO Pa3HBIX TEJI OTCYETA.

N3mepeHne cKkopoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHXKCHUSL.

UccnenoBanne npu3HaKkoB paBHOYCKOPEHHOTO JIBUYKEHUSL.

HaGnronenue nBMKCHUS Tea 1O OKPYKHOCTH.

HaGnronenne MexaHW4eCKUX SIBICHUM, MPOUCXOMSIIUX B CHCTEME
orcuéra «Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBMXKCHHUH
OTHOCUTEJILHO KaOMHeTa (PU3UKHU.

HaGnronenue paBHOBECHs TeJ, CBOOOJHOTO TaicHUS, KOJICOAHMS
MasTHHKa B WHEPIHAIBHBIX CHCTEMaxX KakK IMOATBEP)KICHHE MPUHITUIIA
OTHOCHUTEIBHOCTH.

3aBUCHUMOCTh YCKOPEHHUS Tela OT €ro Macchl U JEUCTBYIOLIEH Ha
HETO CUJIBIL.

HaGnronenue paBeHCTBA CHIT TPH B3aMMOICHCTBHUH TEIT.

N3meHeHue Beca Tela Mpu yCKOPEHHOM JIBH)KCHUU.

[lepenayda umitynbca npu B3aUMOICHCTBUU TElL.

[IpeobpazoBanHus SHEPTUM NTPU B3aUMOICUCTBUU TEII.

CoxpaHneHue HUMITYJIbCa npu aOCOJTIOTHO HEYIIPyroM
B3aMMO/ICHCTBUMU.

CoxpaHeHHe UMITYJIbCa IPU YIPYTOM B3aUMO/ICHCTBUU.

Hab6nroneHnue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHe SHEepPruy Mpy CBOOOTHOM NaJCHUH.

CoxpaHeHue »HHEpPruM TpU JBIKCHUU Tella TMOJ JIeHCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

KonctpyupoBanue Tpakta Il pasroHa U JaJbHEHIIero
PABHOMEPHOTO JIBUKEHUSI IIAPUKA UITH TEICKKU.



Onpenenenue cpeaHEed CKOPOCTH CKOJBXKEHHS Opycka WIH
JBUKEHUS NIapHUKa 110 HAKIOHHOM MIOCKOCTH.

OnpeneneHne yCKOpeHUs Tejla MPU PAaBHOYCKOPEHHOM JIBH)KCHHU
10 HAKJIOHHOM IJIOCKOCTH.

HccnepoBanne  3aBUCMMOCTH  NYTH  OT  BPEMEHM  IIpH
PaBHOYCKOPEHHOM JIBMKEHUU 0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THMOTE3bI: €CIM IIPU PAaBHOYCKOPEHHOM JBIKEHUU 0Oe€3
HayaJbHOM CKOPOCTH IIyTH OTHOCSTCA KaK psii HEUETHBIX YHUCEI, TO
BpEMEHA OJIMHAKOBBI.

HccnenoBanne MABMKEHUS Teia, OpOIIEHHOTO TOJ YIJIOM K
TOPU30HTY.

UccnenoBanne 3aBUCUMOCTH CUJIbI TPEHHUS CKOJIBKEHUSI OT CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenre kKodhPUIIMEHTa TPEHUS CKOJIBKEHUS.

Ornpenenenne KECTKOCTH NMPYKHUHBI.

HccnenoBanne 3aBUCHMOCTH CHJIBL YIIPYTOCTH, BO3HUKAIOIIEW B
MpY>KUHE, OT CTETEeHU JehOpMaIuu IPYKUHBI.

Omnpenenenre paboThl CUIIBI TPEHHS TIPU PABHOMEPHOM JIBIXKCHHUH
TeJa M0 FOPU30HTAIBHON IOBEPXHOCTH.

Omnpenenenre pabOThl CHUIBI YOPYTOCTH TpPH TMOABEME Tpy3a C
MCIIOJIb30BaHNEM HETIOABMKHOTO U TIOJIBUKHOTO OJIOKOB.

Paszpnen 9. Mexann4yeckue Koae0aHusi M BOJIHBI.

KonebarensHoe nBuxenne. OCHOBHbIE XapaKTEPUCTUKH KOJICOaHUI:
NepHUoJ, 4acToTa, aMIuInTyAa. [ apMoHndeckue koiebanus. 3aTyxaromme
KojeOanus. BeiHy)aenHbie konebanus. Pe3onanc.

MaremMatuyeckui UM NPYKUHHBIM  MadATHUKU. [IpeBpamienue
AHEPTUU MPHU KOJIeOATETHHOM JIBMKCHHUH.

Mexanuveckue BOJHBL. [IpofonapHbIE M TONEPEYHBIE BOJIHBIL.
CBoiicTBa MEXaHUYECKUX BOJIH: MHTepdepeHuus u audpaxuud. nuHa
BOJIHBI U CKOpPOCTb €€ paclpoCTpaHEHHs. MeXaHWYEeCKHE BOJIHBI B
TBEPJOM TeJIe, CEHCMUYECKNE BOJIHBI.

3ByK. PacnpocTpaneHue um oTpakeHue 3ByKa. I'pOMKOCTBH 3ByKa W
BbIcOTa TOHAa. Pe3onanc B akyctuke. MH]pasByk u yiIbTpas3ByK.
Hcnonb3oBaHue ylbTpa3ByKa B COBPEMEHHBIX TEXHOJIOTHAX.

Hemoncmpayuu.

HaGnronenue xoniebaHui Tesn 1MOA JEHCTBUEM CHUJIIBI TSKECTH H
CHUJIBbI YIIPYTOCTH.

Habmoienune xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.



Habmoienne BBIHYXIEHHBIX KOJIEOAHUI 1 pE30HAHCA.

PacnipocTpaneHnne npo1oibHBIX U MOMEPEYHBIX BOJH (HA MOJIEIIN).

Hab6nronenue unrepdepeninu u qudpakiiiv BOJIH HA TOBEPXHOCTH
BOJIB.

Habmoienne 3aBUCHMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUYECKUI PE30HAHC.

Jlabopamopnuie padbomot u onvimol.

Onpenenenrve 4acTOThl W IEPUOJAA KOJIEOAHUNA MaTeMaTH4eCKOTro
MasTHHKA.

OnpeneneHre 4YacTOThl M MEpUOJAA KOJEOAHUN MPY>KHUHHOTO
MasTHHKA.

WccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIieOaHUM Tpy3a Ha HUTU OT
JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIEpHOJia KOJIEOAHUU MPY>KHUHHOTO
MasgTHHKA OT MaccChl Ipys3a.

[IpoBepka  HE3aBUCUMOCTH  IepuojJa  KojebaHWil  rpy3a,
ITO/IBEIICHHOIO K JIEHTE, OT MaCChI IPy3a.

OnbIThl, JEMOHCTPUPYIONIUE 3aBUCUMOCTh TIepuoAa KoJeOaHHit
MPY>KUHHOTO MAaATHUKA OT MACChI TPy3a U )KECTKOCTH MPY>KUHBI.

H3mepenune yckopeHHus CBOOOHOTO MaCHHUSL.

Pazgesa 10. DiieKTpOMarHMTHOE I0JIe M JJIEKTPOMATHUTHBIE
BOJIHBI.

DNEeKTPOMarHUuTHOE TMoJje. DJIEKTPOMarHuTHbIE BOJHBL. (CBOWCTBA
ANEKTPOMArHUTHBIX ~ BOdH.  lllkama  SJI€KTPOMArHUTHBIX  BOJIH.
Hcnonb3oBaHWe 3NEKTPOMATHUTHBIX BOJH JUIsl COTOBOM  CBSA3M.
Panuonokanus. Kocmudeckas CBs3b.

OnekTpoMarHuTHasi npupoga cera. CKOpocTh cBeTa. BosHOBBIE
CBOMCTBa cBeTa: HHTEephEepeHIUs U AUPPaKIHSL.

Jlemoncmpayuu.

CBoiicTBa 2JEKTPOMArHUTHBIX BOJIH.

Nurepdepennus u audpaxiys cBeTa.

Jlabopamopnwie pabomul u onvimol.

N3yyeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C  IOMOIIBIO
MOOWMIIBHOTO TeedoHa.

[IpoBeneHue OMNBITOB MO HAOMIOAECHUIO UHTEpdEepeHIH U
nudpakiiy CBeTa.

Pazgen 11. CBeToBble sIBJICHHS.



JlyueBass Mojenb cBeTa M reoMeTpuueckas onthka. VcTouyHuku
ceera. IIpsmonuHerHOe pacnpocTpaHeHue cBera. 3atmeHns CosHIa u
JIynbel. Otpaxkenue cBeta. Ilnockoe 3epkano. 3aKOH OTPaKEHHs CBETA.
[Toctpoenue nzobpaxeHuit, cHopMUpPOBAHHBIX 3EPKATIOM.

IIpenomnenne cBera. 3akoH nmpenomuieHuss cBera. [lomHoe
OTpakeHue cBeTa. VCnoiap30BaHHE MOJHOTO OTPAKEHUSI B ONTHUYECKUX
CBETOBO/AX, ONITOBOJIOKOHHAS CBS3b.

JIunza, xox nyueut B nuH3e. Gopmyia ToHkou ymH3bL [locTpoeHue
n300pakeHu, chopMUPOBAHHBIX TOHKOM JIMH30M. OnTHYecKas cuctemMa
doroanmapara, MHUKpPOCKONMAa M Tejleckoma. [ma3, Kak omThyeckas
cuctemMa. banm3opykocTh U JanbHO30PKOCTb.

Pasnoxxenue 6enoro csera B cnektp. Onbitel HetoToHa. CnosxkeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus cBera.

Hemoncmpayuu.

[IpsiMonuHEHOE pacpOCTPaHEHUE CBETA.

OtpaxeHune cBeTa.

[Tomyyenue n300pa>keHUi B IMIIOCKOM 3€pKaje.

[Ipenominenue cera.

OnrTuyeckuii CBETOBOI.

Xon rydeit B coOnparomiei JInH3e.

XoJ Jiy4er B paCCEUBAIOIIEN JINH3E.

[Tonrydyenne n300paxeHNUii ¢ TOMOILBIO JINH3.

[Ipunnun aeicTBus hoToanmapara, MUKpOCKOIIA U TEJIECKOTA.

Mopens rinasa.

Pa3noxenue 6eoro cBera B CIEKTP.

[TosrydyeHue 6e10ro cBeTa MpH CI0KEHUU CBETA Pa3HbIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

HccnepoBanue 3aBUCUMOCTH YIUIa OTPaXEHHsSI CBETOBOTO Jy4ya OT
yIiia najeHusl.

N3ydeHnue cBONCTB N300pakeHUs B IUIOCKOM 3€pKaie.

HccnenoBanne 3aBUCUMOCTH yTria MPEJIOMIICHUS OT yIJia MaJICHUS
CBETOBOTIO JIy4ya Ha TPAHUIIE «BO3yX—CTEKIIO».

[Tomydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOTIIEH JIMH3HI.

Omnpenenenne (QOKYCHOTO pACCTOSHUSI W ONTHYECKOM  CHIIBI
cobuparoIei JTMH3HI.

OnbIThI 110 Pa3IoKEHUIO OEJIOro CBETa B CIIEKTP.

OnpITHl IO BOCTIPUATUIO IIBETA MPEIMETOB MPHU UX HAOIIOJCHHUU
4yepe3 [IBETOBbIE (PUIIBTPHI.



Paznen 12. KBaHTOBbBIC SIBJICHUS.

Omnsitel Pezepdopna u mranerapHas MoAens atoma. Mojens aroma
Bbopa. Ucnyckanue u noriomnieHue ceera atroMoM. KBaHThI. JInHeiyaThie
CIIEKTPBL.

PamnoaktuBHOCTE. Anb(a-, O6era- u ramma-uznydeHus. CTpoeHHE
aToMHOro snapa. HykinoHHas wMomens artomMHoro sapa. HWM3oTomsl.
PagnoaktuBHbie mnipeBpamenus. [lepuwon momypacmanga aTOMHBIX SIIIED.
JleficTBUE paAMOAKTUBHBIX U3TyYECHHUI HA )KUBBIE OPraHU3MBbI. 3aIIUTA OT
PaINOAKTUBHOTO U3JIYyUYEHUS.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MACCOBOTO
YHCeIl. JHEPrusl CBSI3U aTOMHBIX sifiep. CBsI3b MAacChl M 3HEpTUM. Peakiuun
cuHTe3a u nenenus saep. Merounuku sHeprun CoJiHLA U 3BE3A. SnepHas
HHEPreTrKa. JKOJIOTHYeCKUEe MPOOIEMBI II€PHON SHEPTETUKHU.

Hemoncmpayuu.

CrexTpbl U3Ty4YeHUS U MTOTJIOMIECHUS.

CrexTphl pa3IuYHbIX Fa30B.

CnekTp Bogopo/ia.

Hab6nronenue TpekoB B kamepe Busnbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyUCHUH.

Peructpanus uzmydeHus NpUpOAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie pabomot u onvimol.

Hab6nrofieHue CruioniHbIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyUYECHHUS.

UccnenoBanne TpPEKOB: U3MEPEHUE DHEPIHMM  YaCTHUIBl 10
TOpMO3HOMY TTyTH (TI0 hoTOTpadusiM).

N3mepenue pagnoakTUBHOTO (PoHA.

IHoBTOPUTEIBbHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000MAIOIIMKA ~ MOAYJIb  MpEJHA3HAUYEH  JUIs
CUCTEMATU3AMK W O0O0OLIEHUS MNPEIMETHOTO COJEP)KAHHUS U OIbITa
NEATENHPHOCTH, TPHOOPETEHHOTO TPH HM3YYCHHH BCETO Kypca (U3WKH
yrayOnE€HHOTO YpPOBHS, a TakXke i MOATOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY dK3aMeHy 10 (hU3UKE.

B mpouecce nzyyeHus: JaHHOTO MOJYJISI PEATU3YIOTCS U MOJTY4YaroT
najpHelllee — pa3BUTHE  yuyeOHble  JEHCTBUS,  0OECIeUUBAIOIINE
JOCTUKEHUE TPEJAMETHBIX U METalpeAMETHBIX PE3yJIbTaTOB OOyYEHUS,
(GbopMHUpOBaHUE €CTECTBEHHO-HAYYHOW TpPaAaMOTHOCTU: OOBSCHEHUE W
ONMHCAaHWE SIBIICHUA Ha OCHOBE NPUMEHEHUs (PU3NYECKUX 3HAHUMH,
MCCJIeI0BATENbCKUE JACHCTBUS (BBIBUKEHUE TUIIOTE3, TOCTAHOBKA LIETU
Y TJITAHUPOBAHUE MCCIICIOBAHUS, aHAIU3 IAHHBIX U MOJTYyYE€HHUE BBHIBOJOB).



[IpenmoututensHOi  (HOpPMON  OCBOCHHS  MOZIYJS  SIBISIETCS
MPaKTUKYM, TpOrpaMMa KOTOPOTO BKJIFOYAET:

peuieHue 3aaad, OTHOCAIIUXCS K Pas3IMYHBIM pas3jieslaM U TemaMm
Kypca (U3MKH, B TOM YHCIE 3a]ay, HHTETPUPYIOIIUX COAEpNKaHUE
pa3HBIX Pa3/EeioB;

BBITIOJTHEHHUE JTA0OPAaTOPHBIX PabOT M OMBITOB (BKJIIOYas pabOTHI U
ONBITHI U3 MEPEYHEN K paszenaM Kypca) B YCIOBHUSIX CaAMOCTOSITEIBHOTO
IUTAHUPOBAHUSI TMPOBEACHUS MCCIEIO0BaHUs, BbIOOpa U 0OOOCHOBaHMS
METO/1a U3MEPEHMSI BEIMUNH, COOPKU IKCIIEPUMEHTAIbHON YCTaHOBKH;

BBITIOJTHEHHE TMPOOJIEMHBIX 3aJaHUi MPAKTUKO-OPUEHTHPOBAHHOTO
XapakTepa (3aJaHusl MO €CTECTBEHHO-HAYYHOW TIpaMOTHOCTH), B TOM
YUCIIE 3aIaHUM C MEKITPEAMETHBIM COACPKAHUEM;

paboTy HaJ TpYNNOBBIMU WIA WHIUBUAYAIbHBIMU IPOEKTAMH,
CBSI3aHHBIMU C COJIEpKaHUEM Kypca (PU3UKU.

W3yuyeHne  MOBTOPUTEIbHO-0000IIAOMIETO  MOAYJIS  MOXET
3aKaHYMBATHCA IPOBEICHUEM AUArHOCTUYECKON paboOThl 3a Kypc (PU3HKHU
yrIyONE€HHOTO YpOBHS, BKJIIOYAIOIIEW 3alaHus pa3HOro  YPOBHS
CJIOKHOCTH. Pe3ynbTarhl BBHINOJHEHUS! TUArHOCTHYECKOH pabOThl MOTYT
MOKa3bIBaTh CTENEHb TOTOBHOCTU OOy4arolUXcss K OCHOBHOMY
roCy/IapCTBEHHOMY SK3aMeHy o (hHU3HMKe, a TaKKE CBUACTEIHCTBOBATH O
JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOM I'PAMOTHOCTH.



[VNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI 110
OU3UKE HA YIUIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUIA

Wzydyenne ¢(u3MKM Ha YpOBHE OCHOBHOTO OOIIET0 00pa3oBaHUS
HampaBJICHO HA JOCTUXKEHUE JIMYHOCTHBIX, METalpeAMETHBIX U
MpPEeMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynbraTe u3yueHus (PU3MKM HAa YpPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBanmss y oOydJaromierocs OyayT COOPMHUPOBAHBI CIIEAYIOIIHE
JUYHOCTHBIE PE3yJIbTaThl B YACTH:

o l)nampuomuuecxkozo 6ocnumanus:

MPOSIBIICHHE HMHTEpPECA K HCTOPUU U COBPEMEHHOMY COCTOSTHHUIO
poccuiicKkol (pu3NUecKoi HayKH;

IICHHOCTHOE OTHOIIICHUE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX-
(buU3HKOB;

o 2)2pasicoanckozo u Oyxo6HO-HPAECHBEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B OOCYXKJIEHHUU OOIIECTBEHHO
3HAYUMBIX M OTHYECKHUX TMPOOJeM, CBS3aHHBIX C MPAKTHYCCKUM
MIpUMEHEHUEM JOCTIKEHNN (DU3UKH;

OCO3HAHME BAXXHOCTU  MOPAJbHO-ITUYECKUX  IMPUHIIMIIOB B
NEATENbHOCTU YUEHOTO;

o 3)3cmemuuecKozo 60CRUMAHUA:

BOCTIPUSITUE OCTETUYECKUX KadyecTB (DU3UYECKOM HayKu: e&
rapMOHUYHOTO TOCTPOCHUSI, CTPOTOCTH, TOUHOCTHU, TAKOHUYHOCTH;
e 4)uyennocmu HayuH020 NO3HAHUA:

OCO3HaHWE IIEHHOCTH  (U3MYECKOW HAyKW Kak  MOIIHOTO
MHCTPYMEHTA TIO3HAHUSI MHUpPa, OCHOBBl pAa3BUTHUS TEXHOJOTHUU,
BAKHEMIIEN COCTABJIAIOIIEH KyIbTYPHI;

OpHUEHTAIMs B JIECSITEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyUYHBIX
MIPE/ICTABJICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPO/IBI;

pa3BUTHE Hay4YHOU 110003HATETHLHOCTH, MHTEpeca K
HCCIIEIOBATENbCKOM AEATEIbHOCTH;

e S)popmuposanun Kyabmypul 300p06bia U IMOUUOHATIbHO20
onazononyuus:



OCO3HaHHWE IEHHOCTH 0e30MmacHOro obpasa KXU3HU B COBPEMECHHOM
TEXHOJIOTHUYECKOM MHPE, BaXHOCTH TPABWJI 0€30MMaCHOTO TIOBEIACHHS Ha
TpaHCIOPTE, HA OPOrax, ¢ AJIEKTPUUECKUM U TEIUIOBBIM 000pY/I0BaHUEM
B JIOMAIIIHUX yCIIOBUSX;

c(hOpMHUPOBAHHOCTh HaBbIKa pe(IICKCUH, MPU3HAHUE CBOETO IMpaBa
Ha OIMMOKY ¥ TaKOTO e TpaBa y APYroro 4eIoBeKa;

e 6)mpyooeozo eocnumanus:

AKTUBHOE y4YacTHE B PEIICHUHM MPAKTHUYECKUX 3ajlady (B paMKax
CEMbH, 00pa30BaTEIbHON OpraHU3allud, rOpojia, Kpas) TEXHOJIOTHIECKOM
Y COITMAIBHON HAITPABJIECHHOCTH, TPEOYIOIMHUX B TOM YUCIIEC U (PU3NUSCKHUX
3HAHUM;

MHTEpPEC K MPAKTUYECKOMY H3YUYCHHIO MpPOdecCuid, CBSI3aHHBIX C
bu3uKoN;

o 7)IK0OI102UUECKO20 60CRUMAHUA:

OpYCHTalUs Ha TpPUMEHEHUE (PU3NYECKUX 3HAHUU ISl PEIICHUS
3aad B 00JAcCTH OKPYXKAIOIICH Cpebl, IJIaHUPOBAHHS ITOCTYIIKOB M
OIICHKU UX BO3MOXKHBIX MOCIEIACTBUHN I OKPYKAIOIICH CpeIbl;

OCO3HAHHUE TIJIO0ATBHOTO XapakTepa HKOJIOTHYECKUX MpodieM Hu
MyTeH UX pelieHus;

o 8)acanmavuu K U3MEHAIOUWUMCA YC108UAM COUUATLHOU U
npuUpooOHoIl cpeowbl:

MOTPEeOHOCTH BO B3aUMOJICMCTBUU MPHU BHITIOJIHEHUU UCCIIEIOBAHUM
U TPOEKTOB (DU3MYECKON HAMpPaBIECHHOCTH, OTKPBITOCTh OIBITY U
3HAHUAM JAPYTHX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUCCKYIO
JIESITENbHOCTD;

noTpeOHOCT, B (OPMHUPOBAHWM  HOBBIX  3HAHWM, YMEHH
(bopMyIUPOBaTh WACH, TOHSTHS, THIOTE3bl O (PU3UUECKUX OOBEKTaX H
SIBJICHHSIX;

Oco3HaHue JAe(UIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B
o0nacTu GU3UKY;

IJJAHUPOBAHME CBOETO pPa3BUTHS B  MPUOOPETEHUH HOBBIX
bu3nYecKrX 3HAHU;

CTPEMJICHHE aHAJM3WPOBATH WU BBISBISITH B3aMMOCBSI3H IPUPOJIBI,
oOIIecTBa U YKOHOMHKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (U3UUYECKUX
3HAHUU;

OIICHKA CBOWX JCHCTBUU C y4E€TOM BIMSHHS Ha OKPY>KAIOIIYIO
cpemy, BO3MOKHBIX TJI00aTbHBIX ITOCIICICTBHI.



METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe oCBO€HHMS NOporpaMmbl MO (PU3UKE Ha YpPOBHE
OCHOBHOrO  o0miero  oOpa3oBanus y  oOyuaromerocs  OyayT
cOpMHUPOBAaHbl  MeTAaNpeAMeTHbIe  Pe3yJabTaThl,  BKJIIOYAIOIINE
M03HABaTEIJIbHbIE YHHUBEpCaIbHbIE yueOHbIE JercTBUS,
KOMMYHHKATHUBHBIC YHHBEpPCAIbHBIC YUCOHBIC NEWCTBUA, PETYJISATUBHBIC
YHUBEpPCAIbHbIC yueOHbIC TCHCTBHUS.

Ilo3naBaTesibHBbIE YHUBEPCAIbHBIE YUeOHbIE 1eiiCTBUSA
Ba3oBble jioruyeckue AeiicTBUA:

BBISIBIIAITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB
(s1BIEHUI), KIIaCCU(PUIIUPOBATH UX;

BBISIBIIAITh 3aKOHOMEPHOCTH W MPOTHBOPEYHUS B pacCMaTPUBAEMBbIX
(dakTax, MaHHBIX W HAOTIOJEHUSAX, OTHOCSIIHUXCA K (PU3HUECKUM
SIBJICHUSIM;

BBISIBIIATh  NPUYUHHO-CIEACTBEHHBIE  CBS3M TPU  U3YYCHHUH
(bu3MYeCcKuX SIBJICHUHN U MPOIIECCOB, JIeJaTh BBHIBOABI C UCIOJIb30BAHUEM
JIEAYKTHBHBIX U MHAYKTHBHBIX YMO3AaKIIOUEHUH, BBIIBUTATh THIIOTE3BI O
B3aUMOCBSI3SIX (PU3NUECKUX BEITUIMH;

CaMOCTOSATEIILHO BBIOMPATh CIIOCO0 peIieHus YIeOHON (HU3UIECKOM
3a/lauu (CpaBHEHHME HECKOJbKMX BapHUaHTOB PEIICHUs, BHIOOp Hambosee
MOAXO/ISIIETO C YYETOM CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble uccienoBareibckue 1eiCTBUS:

WCITOJIP30BaTh BOMPOCHI KaK HWCCIAEAOBATEIILCKUN HWHCTPYMEHT
MMO3HAHUS,

MPOBOJIUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY OIIBIT,
HECJIOKHBIN  (DU3UYECKUN SKCIEPUMEHT, HEOOJbIIOe HCCIeOBaHUE
(DUBUIECKOTO SBIICHUS;

OIICHWBATh Ha MPUMEHHMOCTb W JOCTOBEPHOCTh HH(OPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIICIOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOATENbHO  (hOopMyIupoBaTh O0OOOIIEHUS W BBIBOJBI IO
pe3ynbTaTaMm NpoBEAEHHOTO HAOIOICHMUSI, OTIBITA, UCCIICAOBAHMUS;

MIPOTHO3UPOBATh BO3MOXKHOE MajbHEHINee pa3BUTHE (HU3UICCKUX
MPOIIECCOB, a TaK)XE BBIABUTAThH MPEANONOKCHUS 00 WX pa3BUTHU B
HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Pabora c nnpopmanmueii:



MIPUMEHSATh PA3JIMYHbIE METONBI, MHCTPYMEHTBI M 3alpOChl IIPHU
noucke u 0TOope MH(GOPMALUK WIH JAHHBIX C YYETOM MPEISIOKEHHOMN
yueOHol (u3nyecKoil 3aa1auu;

aHaIU3UpOBaTh,  CUCTEMATU3UPOBATb U HHTEPIPETUPOBATH
MH(}OpMALMIO PAa3IUYHBIX BUAOB U (POPM MPEACTABICHHUS;

OLICHMBAaTh  HAN&KHOCT,  HMHpOpMAIMM  TO  KPUTEPHSIM,
MPEJIOKEHHBIM YUYUTENEM I C(HOPMYTHPOBAHHBIM CAMOCTOSITEIBHO;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (OPMY IpPEICTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pEIIAEMbIe 3a/addl HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpadUKol U MX KOMOMHAIIMSMH.

KoMmyHMKaTHBHBIE YHHBEPCAJbHbIC YYeOHbIe 1eHCTBHA:

B Xole OOcyxXIeHus ydeOHOro maTepuana, pe3yJbTaToB
7a00paTOpHBIX pabOT MW TMPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY
o0CyX/1aeMoll TeMbl U BBICKA3bIBaTh HJIEH, HAIICJICHHBIE HA PEIICHUE
3aJla4uM U NoJIepKaHue 01aroKenaTeIbHOCTH OOLEHUS;

CONOCTABIIATh CBOM CYXKJIECHHS C CYXICHHSIMHU JPYIMX YYaCTHUKOB
auanora, oOOHapyXUBaTh Pa3Iuyue U CXOACTBO MO3UIINA;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;

nyOJIMYHO MPEACTABIATh PE3YJIbTAThl BHIIIOJIHEHHOTO (PU3UYECKOTO
OmbITa (IKCIIEPUMEHTA, UCCIIEOBAHMUS, TPOEKTA);

MOHUMAaTh U  HCHOJb30BATh NPEUMYLIECTBA KOMAaHAHOW H
WHANBUAYyAIbHONH pabOThl TpU PEIICHWH KOHKPETHOW (U3UYECKOM
po0JIeMBlI,

IIPUHUMATh LEJIM COBMECTHOM JEATENBHOCTH, OPraHU30BBIBATH
AeHCTBUS MO €€ JOCTHKEHHUIO: PpACIpEeNesTh poyid, OOCYXKIaTh
MPOIIECCHl M PE3yJIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHHS
HECKOJIBKUX JIFOJICH;

BBINIOJHATh CBOKO 4acThb pabOThl, JOCTUTas KauyeCTBEHHOTO
pe3ynbTara 0 CBOEMY HAIIPaBJICHUIO U KOOPAWHUPYSI CBOU JIEUCTBUS C
JIPYTUMH 4WIEHAMH KOMAH/IbI;

OLICHMBAaTh Ka4eCcTBO CBOETO0 BKJIaga B OOMIMA MPOIYKT IO
KPUTEpUSAM, CaMOCTOATEIBHO  CHOPMYIMPOBAHHBIM  YYAaCTHHKAMHU
B3aUMOJICHCTBUS.

PeryasiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE AelCTBUSA
Camoopranusanus:



BBISIBJISITH TMPOOJEMBI B JKU3HEHHBIX M y4YEOHBIX CHUTYallHsX,
TpeOyIOMMX A penieHus: GU3NIeCKuX 3HaAHU,

OPUEHTHPOBATbCA B PA3JIMYHBIX IOAXOAAX IPHUHATUSA PELICHUM
(MHIMBUYyaJdbHOE, MPUHATUE PELICHUsS B TpYMIE, NPUHATUE PELICHUN
rpynmnoin);

CaMOCTOSITENIbHO COCTABJIATH aJTOPUTM pEIICHUs (PU3HIECKOM
3aJa4d WIA IUIAH HCCIIENO0BaHUSA € Y4ETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX  BO3MOXKHOCTEH,  apryMEHTHpPOBaTb  IpeJJiaracMble
BApUAHTHI PELICHUN;

7eNaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHNUE.
CaMOKOHTPOJIb, SMOIIHOHAJILHBIN HHTEJJIEKT:

NaBaTh aJCKBAaTHYIO OLICHKY CHUTyallud M IpeajaraTh IUIAH €€
WU3MEHEHUS;

OOBSICHATh NPUYUHBI JOCTHXKEHUS (HEAOCTH)KEHHS) DPE3YyJbTaTOB
AESTebHOCTH, AaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ
BBITIOJTHEHUST (PU3UYECKOIO HCCIEOBaHMUS WM TPOEKTa) Ha OCHOBE
HOBBIX OOCTOSITENICTB, W3MEHMBILMXCS CUTYyallUd, YCTAHOBJICHHBIX
OLIMOOK, BOBHUKIIUX TPYIHOCTEH;

OLICHHBATh COOTBETCTBHUE PE3YJIbTaTa LEJIU U YCIOBUSIM.

CTaBUTh c€0s Ha MECTO JPYroro 4YeloBE€Ka B XOJE CIIOpa WM
JUCKYCCUU Ha HAYYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY
IPyroro.

MpU3HaBaTh CBOE MpaBO Ha OIIMOKY MpU pelmeHUud (HU3UYECKUX
3alad WIM B YTBEPXKACHUSX HA HAy4YHbIE TE€Mbl M TAaKOE K€ IpPaBO
IPyroro.

HPEIMETHBIE PE3YJIBTATDI

K xoHmy oOyueHus 6 7 Kaacce TIpeIMETHbIE pe3yibTaThl Ha
yIayOJIeHHOM YPOBHE JOJDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTH Y
0oOy4JaronmMxcsi yMEHUM:

UCIIOJIb30BaTh MOHATUA: (U3NYECKHE M XUMHYECKHE SIBJICHUS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIENb, TMIIOTE3a, €AUHUIBI (PU3HUYECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUS BeulecTBa (TBEpHOE,
KUIKOE, Tra3000pa3HOE), MEXaHWYECKOe JBUKEHUE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOIMHEHHOE), TPACKTOPHS, PAaBHOJCHCTBYIOIIAS CHUIT,



nedopmarus (yrnpyras, IUIaCTHYECKas), HEBECOMOCTh, COOOIIAIONTUECS
COCYJIbL;

YBEPEHHO pa3inyaTh sBiIeHUS (Iuddys3usi, TEIJIOBOE IBIKCHHE
YacTHUIl BEIIECTBA, PABHOMEPHOE IBUKEHUE, HEPABHOMEPHOE JABUKECHHE,
WHEPIMSA, B3aUMOJICHCTBHE TEJ, PAaBHOBECHUE TBEPABIX TEI C
3aKpeIIEHHON OChIO BpallleHUs], Mepeiada JaBIeHUs] TBEPJBIMU TEIaMH,
KUJKOCTSIMU M ra3aMu, aTMoc(epHOe JaBlieHUE, IUIaBaHUE Tell,
MpEeBpaIlCHUs] MEXaHUYECKOW DHEPTUH) MO OMHCAHUIO UX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (HU3UIECKOE
SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3UYECKUX SIBJICHUN B
OKpYXaroleM MHupe (B TOM 4Hciie (PU3NYECKHUe SIBJICHUS B TPUPOJE:
MIPUMEPHI ABWKEHUS C PA3IMYHBIMH CKOPOCTSIMHU B YKUBOW M HEKHUBOU
MpUpOZE, NEUCTBUE CUJI TSKECTH, TPEHHs, YNPYrOCTH B MPUPOJAE H
TEXHUKE, BIUSHUE aTMOC(EpHOro MJaBieHUS HA KUBOU OpraHu3M,
IJIaBaHWe pbIO, pBYATHM B TEJIE€ 4YEJIOBEKa), MPH ITOM IEPEBOIUTH
MPaKTUYECKYIO 33/1auyy B YYEOHYIO, BBIJICISATH CYIIECTBEHHbIE CBOMCTBA
(npuszHaku) GU3UIECKUX SIBJICHUMN;

OMKCHIBATH M3YyUYEHHbIE CBONCTBA Tel W (PU3UYECKHUE SIBJICHMUS,
UCIIONB3Ys (pu3nyecKkne BeTUIHHBI (Macca, 00BEM, IITIOTHOCTH BEIIECTRA,
BpeMs, MyTh, CPEAHSSI CKOPOCTh, CHJIa YHPYTOCTH, CHJIa TSXKECTH, BEC
Tena, CWia TpPEHMs, JaBjieHHe TBEPAOro Tea, JIaBlIeHHE CToyida
KUJKOCTH, BBITAJIKMBAIOIIAA CHJIa, MEXaHW4yeckass paboTa, MOIIHOCTH,
IJ€YO CHJIbl, MOMEHT CHJIbI, KOA(D(PUIHUEHT TOJIE3HOI0 JIEUCTBUS
MEXaHM3MOB, KHHETUUECKas U MOTEHIIUANIbHASI YHEPTHs), IPU OMUCAHUU
MPaBUJILHO TPAKTOBATh (PM3MYECKUN CMBICI HCIOIb3YEMbIX BEJIMYUH, UX
0003HauEHUA W €AUHUIBI (PU3NYECKUX BEIUYUH, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIONIUE JIAHHYIO (PU3UYECKYIO BEIIMUUHY C JIPYTUMHU BEJIMYUHAMU,
CTPOUTH TpapuKU U3yYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIUYMH;

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SBJICHHS U MPOIIECCHI,
MCIIOJIb3Ysl TPaBUJIA CIIOXKEHUS CUJ (BJIOJIb OAHOM MpsiMoil), 3akoH ['yka,
3akoH [lackais, 3akoH Apxumesa, IpaBUiIO paBHOBECHs phiuara (0J10Ka),
«30JI0TO€ TIPABUJIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHUYECKOU
DHEPTUH, TPU O3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3alUChIBATh €70 MATEMAaTUYECKOE BBIPAKEHNUE;

CTPOUTH TMPOCThIe (U3UYECKHE MOJCNIU peaTbHBIX OOBEKTOB,
MPOLIECCOB M  SIBJICHWM, BBIACHATh TMPU DSTOM CYIIECTBEHHbIE H
BTOPOCTEIEHHbIE CBOMCTBA OOBEKTOB, MPOIIECCOB, SABICHUN, MPUMEHSATh



bu3udecKkue MoJaenu JUIA  OOBSICHEHUS (U3MYECKUX IMPOIECCOB M
perieHus yaeOHbIX 3a71a4;

OOBSCHATH (PU3MUYECKUE SBJICHUS, TIPOLIECCH U CBOMCTBA TEJ, B TOM
YUCJIE B KOHTEKCTE CUTYAIMil NPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa,
W pelIaTh Ka4yeCTBEHHBIC 3aJa4i, B TOM YHCIIE TPEOYIOINE YHUCICHHOTO
OIICHWBAHUS XapPaKTCPHBIX 3HAUCHUW (PU3MUECKUX BEIUYHH, TIPH ATOM
BBEIOMPATh aJCKBATHYIO (PU3HUECKYIO MOJEIb, BBIABIATh ITPUYUHHO-
CIEACTBEHHBIE CBS3M U  BBICTPAaUBaTh  JIOTUYECKYHO  LEMOYKY
pPacCyXJIeHUH ¢ OMOpPOM Ha M3yUYEHHBIE CBOMCTBA (PU3MYECKUX SIBICHUM,
(bM3UYeCcKue 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

pemaTth pacu€THbie 3a/1auu (B 2—3 ACHUCTBUS) 110 U3yYaeMbIM TeMaM
Kypca ¢u3MKM, BbIOMpas aJeKBaTHYI (U3HYECKYI0 MOJIENb, C
WCIIOJIb30BAaHUEM 3aKOHOB U (OpMyJ, CBS3bIBAIOIUX (U3HUUYECKUE
BEJIMYMHBI, 3aIlMCHIBATH KPATKOE YCJIOBUE M Pa3BEPHYTOE pEIICHHE
3a/laud, BBISBISATH  HEJIOCTAIONIME WM  HW30BITOYHBIC  JIAHHBIC,
00OCHOBBIBaTh BBIOOp METOJA pEIICHMS 3aJlauyd, HCIOJIb30BaTh
CIIPaBOYHBIE JIAHHBIC, MPOBOJUTH MaTEMaTUYECKHUE MPeoOpa3oBaHUs U
pacyé€Thl, OLEHUBATh PEAIUCTUYHOCTh  IOJYYEHHOIO  3HAYECHUS
(U3MYECKOM BEJIMYMHBI M OMNPEACNATh Pa3MEPHOCTh  (HU3UUECKOM
BEJIMYUHBI, TOJIYYEHHOM MPHU PEIICHUU 3a/1a4H;

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEIIMTHh MPH TTOMOIITH
(¢u3MYEeCKuX METONOB, M TpeajiaraTh OPUEHTHPOBOYHBIA CHOCO0
pelIeHus, B ONHCAaHWU HCCIECIOBAHUS PACIO3HABATh IPOBEPIEMOE
MPENOoNIOKEeHNE (TUIIOTE3Y ), MHTEPIIPETUPOBATH MOTYYCHHBIN pe3ybTarT;

MPOBOAUTL OMNBITHI MO HAOMIOACHUIO (PU3MYECKUX SIBICHUN WU
¢busnueckux cBoMcTB Ten (muddy3us, TEmIoBOe pacllupeHue Ta30B,
SABJICHUE WHEPUUU, N3MEHEHHWE CKOPOCTHM NPH B3aUMOJICUCTBUU TEN,
rnepenadya JaBIICHUS JKUAKOCTBIO M Ta30M, MPOSBICHUE JIEUCTBUS
atMoc(epHOro  JaBlieHMs,  JEUCTBHUE  MPOCTHIX  MEXaHU3MOB):
(bopMyIpOBaTh MPEANOI0KEHNE (TUIIOTE3Y) O BOBMOXHBIX pe3yJIbTaTax
HaOJIOZICHUH, CaMOCTOSTENIbHO COOMpPAaTh YCTAHOBKY W3 HU30BITOYHOTO
Habopa o6opyaoBaHus U (HOPMYITUPOBATH BHIBOJIBI;

MIPOBOJIUTH MPSMbBIC U KOCBEHHBIE U3MEPECHHS (DU3UICCKUX BEITUINH
(paccTosiHHMe, TPOMEXKYTOK BPEMEHM, Macca Teja, o0BbEM Tena, cuia,
TeMIreparypa, IUIOTHOCTb JKHJIKOCTH W TBEPAOrO Tela, CUjla TPEHUS
CKOJIbYKCHHSI, JIaBJICHUE BO3/lyXa, BHITAIKMBAIOLIAS CHIIA, JEHCTBYIOIIAs
Ha MOTPYXEHHOE B KUAKOCTH TeJO, KOADPUIIMEHT MOJIE3HOr0 NEUCTBUS
MPOCTBIX MEXAHW3MOB) C HCIOJB30BAaHUEM AHAJOTOBBIX M HHU(PPOBBIX



npuOopoB, OOOCHOBHIBATH BBHIOOP METOAAa H3MEpeHHus, (UKCHPOBATH
MOKa3aHusl TPUOOPOB, HAXOIUTH 3HAUYECHUE H3MEPSEMON BEIUYHHBI C
MOMOUIbIO YCPEIHEHHUsI PE3YyJIbTaTOB CEPUM H3MEPEHUN M OICHUBATh
MOTPEIIHOCTh U3MEPEHUM;

NPOBOAWTH  HECJOXHBIE  OKCIIEPHUMEHTAIbHBIE  HCCIIEIOBAHUS
3aBHCHUMOCTEH (DU3MUECKHX BEIUYUH (3aBUCHUMOCTH IyTH PAaBHOMEPHO
JABWOKYIIETOCS Tela OT BpPEMEHW JABWKCHHUA Tela, CUJIbl TPCHHS
CKOJIKEHUSI OT CHJIbl HOPMAaJbHOI'O JABJICHMs, KadyecTBa 00pabOTKU
MOBEPXHOCTEH TE€I M HE3aBUCUMOCTU CHUJIbl TPEHHUS OT IUIOLIAAU
COTIPUKOCHOBEHUS TE€J, CHJIBI YIPYTrOCTH OT Y/UIMHEHUS TPY>KUHBI,
BBITAIKMBAIOMICH CHJIBI OT O00bEMa MOTrpYyKEHHOM dYacTu Tena U OT
IUIOTHOCTU JKUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT
riyOUHBI, Ha KOTOPYIO TIOTPY’KEHO TeEJlO, YCIOBUM IJIaBaHUS Ted,
YCIOBUI paBHOBECHS pbluara M OJIOKOB): COBMECTHO C YUYUTEJIEM
dbopMynupoBaTh 3aJadyy W THUINOTE3Y HCCIEIOBAHUS, CAMOCTOATEIHHO
MJIAHUPOBATh HCCIIeIOBaHHUE, CaMOCTOSITENIEHO coOupathb
HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY C MHCIIOJIb30BAaHHUEM HWHCTPYKIUH,
IPEJICTABIATh MOJIyYEHHbIE 3aBUCUMOCTU (PU3NYECKUX BEIUYMH B BUJE
Tabiull U rpapuKoB, OIEHMBATh IOTPEIIHOCTH, JENaTh BBIBOABI I10
pe3ynbTaTaM HCCIeI0BaHNUS;

cOONIOaTh MpaBWJIa TEXHUKH OE30MacHOr0 TpyAa MpH padboTe ¢
1a60paTOPHBIM 000PYAOBaHUEM;

yKa3bIBaTh MNPHUHLMIBI ACHCTBUS NPUOOPOB U  TEXHUYECKUX
YCTPOMCTB: BECHI, TEPMOMETpP, ITWHAMOMETpP, COOOIIAIOUIHECS COCYBI,
OapomeTp, pblYar, MOABIKHBIM W HEMOJABIDKHBIM OJIOK, HAKIOHHAS
IJIOCKOCTH;

XapaKTepu30BaTh MPHUHLMIBI JEHCTBUS H3YYEHHBIX HPHOOPOB,
TEXHUUYECKUX YCTPOMCTB M TEXHOJIOTUYECKUX MIPOIIECCOB C OMOPOM Ha UX
omucaHus (B TOM 4YHCIE: TMOAIIUIHUKYA, YCTPOMCTBO BOJOIPOBOJA,
THJIpaBIMYECKUN Tpecc, CU(POH, MAaHOMETP, BBICOTOMEP, IOPIIHEBOM
HAcoC, apeoOMETP), UCTIONb3Ys 3HAHUS O CBOMCTBAX (PU3UYECKUX SBICHUI
¥ HEOOXOoAUMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

UCIIONB30BAaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKH H3yYCHHBIX
TEXHUUYECKUX YCTPOUCTB, U3MEPHUTEIHHBIX MPHOOPOB U TEXHOJIOTHUECKUX
IIPOLIECCOB MPHU PEUICHUH YyUeOHO-ITPAKTUUECKUX 3a/1a4;

NPUBOJUTH MpUMEpbl (HAXOAWTh HWH(POPMALMIO O MpUMEpax)
IPAKTUYECKOI0 HCIOJIb30BAHUSA (PU3NUYECKUX 3HAHMM B IOBCEIHEBHOI
KHU3HU Ul o0ecrieueHns 6€30MacHOCTH MpY OO0palieHUH ¢ prudopaMu u



TEXHUYECKUMU YCTPONCTBAMHU, COXPAHEHHUS 3J0pPOBbsI U COOJIOJCHUS
HOPM 3KOJIOTHYECKOTO NTOBEICHHS B OKPYKAIOILLEH CpeJIE;

OCYIIECTBJISATH OTOOpP HCTOYHMKOB WHGOpPMAIMU (PU3UIECKOTO
conepxkanusi B VHTepHeTe, CaMOCTOSITENIbHO (DOPMYIUPYSI TOUCKOBBIM
3ampoc, Ha OCHOBE MMEIOLIMXCS 3HAHUU U MyTEM CpPaBHEHUS Pa3IuYHBIX
HMCTOYHUKOB BBIJICTISITh uH(OpMAITHIO, KoTopas SIBJISIETCS
MIPOTUBOPEUYUBOM HIIK MOXKET ObITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh TMPU BBIMOJHEHUU YYEOHBIX 3aJlaHUM HAy4HO-
MOMYJISIPHYIO  JINTEPATypy (PU3MUECKOr0 COJACpKaHUSA, CIPaBOYHbIC
Marepuaiibl, pecypcel cetu  WHTepHer, BiaAeTh  nOpuéMaMu
KOHCIICKTUPOBAaHMSI TEKCTa, MpeoOpazoBaHus WHOOpPMAIMKU W3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHE€ NUCHBMEHHBIE U  YCTHBIC
COOOIICHUS] HAa OCHOBE 2—3 HMCTOYHUKOB HH(poOpManuu (U3HUYECKOTO
colepXaHus, B TOM YHCJIE IyOJMYHO JeNaTh KpPaTKHE COOOIICHHS O
pe3yJbTaTax MPOEKTOB WM YU4€OHBIX UCCIEAOBAHUM, IPHU 3TOM IPaMOTHO
WCIIOJIb30BaTh HW3YYEHHBIM TOHATUUHBIM ammapar Kypca (U3HKH,
CONPOBO’K/IaTh BBICTYIUICHHE MPE3CHTALINEN;

IpU  BBINIOJIHEHUM  YYEOHBIX  MPOEKTOB U HCCJICIOBAHMIM
pacipenesnsaTh 00sS3aHHOCTH B TPYIIIE B COOTBETCTBUHU C TIOCTABJICHHBIMU
3aja4yaMM, CJIEAUTh 32 BBINOJHEHUEM IUIaHA JACUCTBUM, aJICKBAaTHO
OIICHUBATh COOCTBEHHBIA BKJIAJl B JEATEIBHOCTH T'PYIIIbI, BHICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHE OKPYXKAIOIIHNX.

K koHmy oOydyenuss 6 &8 Kkaacce mpeIMETHbIE pe3yJabTaThl Ha
yrIyOJIEHHOM YPOBHE JOJDKHBI OTpakaTb C(OPMUPOBAHHOCTH Yy
0oOy4JaronmMxcsi yMEHUM:

UCTOJb30BaTh MOHATUS (Macca W pa3Mepbl MOJIEKYJ, TEIIOBOE
JIBM)KCHHE AaTOMOB M MOJIEKYJ, arperaTHbleé COCTOSHUSI BEILECTBa,
KPUCTAJUIMYECKHE U aMOp(HBIE Tejla, HACBHIILIECHHBIM M HEHACHIIICHHBIHI
nap, crnocoObl HW3MEHEHUs BHYTPEHHEM JHEpPruM, 3JIE€MEHTapHBIN
AIIEKTPUYECKUI 3apsisl, MPOBOJHUKH, MOTYyMPOBOIHUKH, AUIICKTPHUKH,
HMCTOYHUKMA TOCTOSSHHOTO TOKa, JJIEKTPUYECKOE W MArHUTHOE TOJs,
ONTUYECKasi CHUCTEMa) M CHUMBOJIMUECKUN S3bIK (PM3UKHU TNPU pEIICHUU
y4eOHBIX U MIPAKTUUECKUX 3a]1a4;

YBEPEHHO pa3inyaTh SIBICHUS (TEIUIOBOE pACLIUpeHue (cxarue),
TEIJIOBOE paBHOBECHE, IMOBEPXHOCTHOE HATSHKCHHE, CMadyuBaHUE,
KaWUIIpHBIE  SBJIICHWS, HUCHApeHue, KOHJACHCAIWs, IUIaBIICHUE,



KpUCTAJTU3aIHA, KHUIICHHE, CII0COOBI TEeIJIoNnepeIaun
(TemIonpOBOHOCTh, KOHBEKIUS, H3JIyYEHHUE), TEIUIOBBIE MOTEPH,
ANEKTpU3ALMS TEJ, B3aUMOJICHCTBUE 3apsIOB, JEUCTBUS SIIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aUMOJCHCTBUE MATrHUTOB, JECHCTBHE
MarHUTHOTO TIOJii Ha TMPOBOAHUK C TOKOM) IO OINHCAHUIO HX
XapaKTEePHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JTAHHOE
busnyecKoe sIBICHUE;

pacro3HaBaTh IMPOSIBJICHUE M3YyYEHHBIX (DU3NYECKUX SIBICHUI B
OKpYXaroleM Mupe (B TOM 4Hciie (PU3NYECKHe SBJICHUS B TPHUPOJIE:
MOBEPXHOCTHBIE W KaNWJUISIPHBIC SIBICHUS B MPUPOJE, KPUCTALIBI B
npupoze, uznyyenue CoaHia, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BbI,
oOpa3oBaHME POCHI, TymMaHa, WHEs, CHEra, JJCKTPUUYECKUE SIBJICHUS B
aTMocdepe, NEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE T0JIe 3eMIIH,
Jpeid MoI0COB, POJIb MATHUTHOTO TIOJIS JIsl )KU3HU Ha 3emiie, MOJISIPHOE
CHUSTHHE), TIPH 3TOM TEPEBOAHMTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) PUBHUUECKUX SBJICHUM;

ONMKCHIBATh M3YyUYEHHBIE CBONCTBA Tel W (PU3UYECKHUE SIBJICHMUS,
UCIIONB3Yys (DU3UYECKUE BEIIUYUHBI (TeMIeparypa, BHYTPEHHSSI YHEPrus,
KOJIMYECTBO TEIUIOTHI, paboTa Tasza, yJeibHas TEeIUIOEMKOCTh BEIIECTBA,
yAelbHAsl TEIUIOTa IJIABJIEHUS, yJAeNbHAs TEIuloTa MapooOpa3oBaHus,
yAeNnbHAs TEIUIOTa CropaHvs TOIUIMBA, KOA(M(OUIMEHT TOJIE3HOTO
NEUCTBUSL TEIUIOBOM MaIIMHBI, OTHOCUTEIbHAs BIIAJKHOCTH BO3YyXa,
ANEKTPUYECKUN 3apsii, CWia TOKa, OJJIEKTPUYECKOE HAaIpsKEHHE,
conmpoTuBiicHUE TpoBoaHKMKA, JJIC B 1Henu MOCTOAHHOTO TOKa,
ANEKTPUYECKOE YAEIbHOE CONPOTUBIEHME BeElIECTBAa, padoTra U
MOIIIHOCTb 3JIEKTPUUYECKOTO TOKA), MPU OMUCAHUHU MTPABUILHO TPAKTOBATh
(U3MYECKUN CMBICT HCHOJIb3YEMbIX BEIWYMH, HUX OO0O3HAYCHUS W
SAVHUIBI (PU3NYECKUX BEIWYWH, HAXOIUTh (DOPMYJIIBI, CBS3BIBAIOIIHEC
JaHHYI0 (HU3WYECKYI0 BEIMYMHY C JPYTHMH BEIHYUHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEITUYNH;

XapaKTepHU30BaTh CBOMCTBA Tel, (PU3HUECKHUE SBJICHHS U MPOIIECCHI,
HCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH
CTPOCHHSI BEIIeCTBA, YpPaBHEHUE TEIJIOBOrO OanaHca, 3aKOH COXPaHEHUs
ANEKTPUYECKOro 3apsana, 3akoH KymoHa, mOpuHIMO Cyneprno3uiuu
ANEKTpUYECKUX moJjied, 3akoH Owma i yyacTka Ienu, IpaBHIia
Kupxroda, 3akon Oma nais nonHo nenw, 3akoH J[xoyns-JleHia, 3akoH
COXpaHEHUsl PHEPTUH, MPU ATOM pa3NUYaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M €r0 MaTEMaTU4YECKOE BhIPAKEHUE;



CTPOUTH TMPOCThIe (PUINYECKUE MOJEIN pPEaTbHBIX OOBEKTOB,
MPOLIECCOB M  SIBJICHUH, BBIAEIATH MPU HTOM CYLIECTBEHHBIE U
BTOPOCTEIICHHBIE CBOMCTBA OOBEKTOB, MPOILIECCOB, SBJICHUMN, PUMEHSIThH
¢usznueckue Mmojenu g OOBACHEHUS (PU3NYECKUX MPOLECCOB U
perieHus yaeOHbIX 3a/1a4;

OOBSACHATH (PU3NUYECKUE SBIEHUS, IPOLECCH U CBOMCTBA TEN, B TOM
YHUCJI€ U B KOHTEKCTE CUTYallUid MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa,
U pelaTh KayeCTBEHHbIE 3aJjaul, B TOM YHCJIE TPEOYIOLUEe YHCIEHHOTO
OLICHMBAHUS XapaKTEPHbIX 3HAYEHUN (U3NYECKUX BEIMYUH, MPH ITOM
BBIOMpATh aJCKBAaTHYIO (U3NYECKYI0 MOJIEb, BBIABIATH MPUIUHHO-
CIIEICTBEHHBIE  CBSI3M W BBICTPaWBaThb  JIOTUYECKYID  LIETIOYKY
pPacCyXJIeHUH ¢ OMOpPOM Ha M3yUYEHHBIE CBOMCTBA (PU3MYECKUX SIBICHUM,
($u3nyecKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pelaTh pacy€THbIE 3aJa41 (C OMOpOol Ha 2—3 ypaBHEHU)
Mo W3y4aeMblM TeMaM Kypca (U3MKH, BbIOMpas aJeKBaTHYIO
bu3nyecKyro MoJenb, C HCIHOJIb30BAaHUEM 3aKOHOB U  (opmy,
CBSI3BIBAIOLIMX (PU3NYECKUE BEIMYMHBI, 3alIUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE  pEIICHWE  3a/Jadyd, BBIIBIATH  HENOCTAIOIME  WIN
M30BITOYHBIE JaHHBIE, OOOCHOBBIBaTh BBIOOP METO/la PEIICHUs 3a/ayH,
UCIIOJIb30BaTh CIPABOYHBIE JIaHHBIC, MPUMEHATH METOJbl aHaIM3a
pa3MepHOCTEH, HCIONb30BaTh Trpaduueckue METONbl pEeHICHHs 3ajaad,
IPOBOAMTh MaTEeMaTHUECKHE NpeoOpa3oBaHUs U pacd€Tbl, OIICHUBATb
PEAIMCTUYHOCTh MOJTYYEHHOTO 3HA4YeHMs] (PU3MUECKONM BEIMYUHBI U
OTIPEIETISATh Pa3MEPHOCTh (HU3MUECKON BEIWYUHBI, MOIYYECHHOH WIpU
pELICHUH 3a/]a4H;

pacrno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOYKHO PEUIUTh MPU MOMOIIU
¢u3nuecKkux METOJ0B, M HpearaTb OPUEHTHUPOBOUHBIM CHOCOO
penieHusi, B ONHCAHMM HCCIEJOBaHUS pACIO3HABaTh IPOBEPIEMOE
MPEANOI0KEeHHE (TUIOTE3Y ), UHTEPIPETUPOBATH MOTYUYECHHBIN pe3yJIbTaT;

IPOBOAMUTH OMBITHI O HAOMIOACHUIO (PUINYECKUX SIBJICHUN WU
¢u3nueckux CBOMCTB Tenl (KaNmWUISIPHBIE SIBICHUS, 3aBUCUMOCTD
JaBJICHUs BO3AyXa OT €ro o0bEMa M TEeMIIEpaTypbl, CKOPOCTH Ipolecca
OCTBbIBaHMS (HArpeBaHusl) NpPU HU3IYYEHUH OT LBETa U3JIydarouiei
(mornomaromei) MOBEPXHOCTH, CKOPOCTh HWCHApPEHUsT BOJABI  OT
TEMIIEpaTyphl KUIKOCTH U IUIOIIAAN €€ TOBEPXHOCTH, MIEKTPU3ALUS TEIl
M B3aUMOJCHCTBUE  DJJIEKTPUUYECKHUX  3apsA0OB,  B3aUMOJCHCTBUE
IIOCTOSIHHBIX MAarHUTOB, BU3YyaJM3allds MarHUTHBIX IOJIEH ITOCTOSIHHBIX
MarHuTOB, I€MCTBUSI MArHUTHOT'O TOJISI HAa MPOBOJHMK C TOKOM, CBOMCTBA



AIIEKTPOMArHMWTa, CBOWCTBA JJIEKTPOABHUTATENS] TOCTOSHHOTO TOKA):
dbopMyIMpOBaTh  MPOBEpPSEMOE  TPEANojokeHue  (THUmoresy) O
BO3MOXXHBIX pe3ysbTarax HaOJIOAEHU, CaMOCTOSATENbHO CcOOUpaTh
YCTaHOBKY W3 H30BITOYHOro Habopa 00OpyAOBaHHWS, OMMCHIBATH XOJ
OTbITa U (HOPMYIUPOBATH BHIBOBI;

MPOBOAMTH MPSMbIE M KOCBEHHBIC H3MEPEHUS (PU3NIECKUX BEIUUUH
(TemmepaTypa, OTHOCUTEIbHAs BIAKHOCTh BO3/AyXa, CHJa TOKa,
HalpsDKEHUE, yleibHas TEIUIOEMKOCTh BELIECTBA, COINPOTUBIICHHUE
IpPOBOJAHMKA, paboTa M  MOUIHOCTh JJIEKTPUYECKOIO  TOKa) C
MCIIOJb30BaHNEM aHAJIOTOBBIX M IH(PPOBBIX MPUOOPOB, 0OOCHOBBHIBATH
BEIOOp MeTona wu3MepeHus, (UKCUPOBATh TMOKa3aHUsA MPUOOPOB,
HaXOAUTh 3HAUYEHUE H3MEPSIEMOW BEJIMYMHBI C IMOMOIIBI0 YCPEIHEHMUS
pE3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATh NOTPEIIHOCTh U3MEPEHUM;

IPOBOANTHh OKCIEPUMEHTAJIbHbIE MCCICAOBAHUS 3aBUCUMOCTEN
bu3nyecKrX BeINUYMH (3aBUCHMOCTH JaBJICHUS BO3yXa OT €ro o0béMa u
HarpeBaHus WM OXJIAKICHHS, HCCIEI0BAaHNE SABICHUS TEIUIOOOMEHa MpH
CMEIIMBAHUU XOJIOJHOM M Tropsiuel BOJbI, 3aBUCUMOCTh CONPOTHUBIICHUS
IPOBOJAHMKA OT €ro JJIMHBL, I[UJIOIAAM IONEPEYHOro0 CEUYEHUS W
yIEIbHOTO CONpPOTUBJIEHMS] BEIIECTBA IPOBOJHUKA, CHJIBI TOKa,
MPOTEKAIONIET0 Yepe3 MPOBOJHUK, OT HAIMpPsDKEHHUS Ha MPOBOIHHKE,
WCCIIEIOBAaHUE TMOCIEIOBATEIFHOTO H  MMapaJJICIbHOTO  COCTUHEHUIM
IPOBOJAHMKOB): COBMECTHO C YYHTeJIeM (QOpMYyIUpOBaTh 3ajady MU
TUIIOTE3y UCCIEN0BAaHUS, CAMOCTOATEIBHO IIAHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIFHO ~ COOMpaTh  AKCIEPUMEHTAJbHYIO  YCTAaHOBKY  C
MCIIOJIb30BaHNEM HHCTPYKIIUH, TIPEICTABISTh MOTyUYeHHbIE 3aBUCUMOCTH
¢u3nuecKkux BEIUMYMH B BHAE Ta0iMll W TIpaduKoOB, OLIEHUBATH
MOTPEIIHOCTH, JAEJIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIICOBAHMUS;

coOmomate mpaBwia Oe3omacHOro Tpyna mpu  pabotre ¢
71a060paTOPHBIM 000PYI0OBAaHUEM;

XapaKTepu30BaTh MPUHLMIBI JEHCTBUS H3YYEHHBIX HPHOOPOB,
TEXHUUYECKUX YCTPOMUCTB U TEXHOJIOTUYECKUX IPOLECCOB C ONMOPOM Ha UX
onucaHuss (B TOM YHCJE: CUCTEMa OTOIUIEHHUS JOMOB, THIPOMETD,
napoBas TypOWHa, aMIlepMeTp, BOJBTMETpP, CUYETUYUK DICKTPUUECKOM
SHEPTHH, 3IIEKTPOOCBETUTEIbHBIC puOOpHI, HarpeBaTeNIbHbIC
AJIEKTPONPUOOpHl (IPUMEPHI), NPEJOXPAHUTEIN M HX IHPUMEHEHHUE B
OBITY U TEXHHUKE, IPUMEHEHUE MOCTOSIHHBIX MATHUTOB, 3JIEKTPOMarHUTOB,
AJIEKTPOJIBUraTeNlb MOCTOSIHHOI'O TOKA), UCIIOJIb3Ys 3HAHUS O CBOWCTBAx



(GU3MYEeCKUX  SIBICHWH, HEOOXOauMble  (U3MUECKHEe 3aKOHBI M
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIC TEXHUUECKUE YCTPONUCTBA U U3MEPUTEIIbHbBIE
npuoOpel MO CXEMaM U CXEMaTUYHBIM PHUCYHKaM (3KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CTOpaHHUsA, SIEKTPOCKOIN, PEOCTaT), COCTABISATh CXEMBI AIIEKTPUUECKUX
HEeMnei ¢ Mocie0BaTeNbHBIM U MapaJUIeTbHBIM COSTUHEHHEM JJIEMEHTOB,
paznuyasi yCIOBHbIE OOO3HAUYEHUS AJIEMEHTOB JJIEKTPUUECKHUX LICTICH,
UCIIOJIb30BATh CXEMbI M CXEMaTHUYHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKHUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB W TEXHOJOTHYECKUX ITPOIIECCOB
P PEIICHNN yIeOHO-TIPAKTHIECKUX 3a70a9;

NPUBOAUTH TMPUMEPHl (HAXOAUTh WHGOPMAIIMIO O MPUMEPAX)
MPAKTUYECKOTO MCIOIb30BaHMS (HU3MYECKUX 3HAHUM B IOBCETHEBHOMN
KU3HU I o0ecrieueHus: 0€30MacHOCTU Mpu OOpaIieHuu ¢ mpudopaMu U
TEXHUYCCKUMH YCTPOWCTBAMH, COXPAHCHHS 3/I0POBbSI M COOJIOICHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpejie;

OCYIIECTBJIATh MOUCK WHGMOpMAIUU (PU3NYECKOTO COJEpKAHUS B
WNuTepHeTe, caMOCTOSITENIBHO (OPMYNIHMPYS TMOUCKOBBIM 3ampoc, Ha
OCHOBE MMEIOIIUXCS 3HAHUIM U CPABHEHHUSI JIOTIOJTHUTEIIbHBIX UICTOYHUKOB
BBIZICIIATh MHGOPMAIIHIO, KOTOPAS SIBISIETCS TPOTUBOPEUNBOMN HITH MOYKET
OBITh HEIOCTOBEPHOM;

MCIIOJIb30BaTh TMPU BBIMOJHEHUU YYEOHBIX 3aJaHUM HAy4HO-
MOMYJISIPHYIO  JINTEPATypy (PU3MUECKOr0 COACpKaHUSA, CIPaBOYHbIC
MaTepuanbl, pecypchl  cetu  WHTepHeT, BiIaAeTh  NpUEMaMU
KOHCIICKTUPOBAaHMsI TEKCTa, MpeoOpazoBaHus WHOOpPMAIMKU W3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHbIE TUCHMEHHBIE U KpaTKUE YCTHBIC
coobmieHus, 0000mas WHPOPMAIIUIO W3 HECKOJbKHMX HCTOYHHUKOB
bu3nUecKoro cojep)aHus, B TOM 4YHWCIE MMyOJUYHO TPEICTABIATDH
pe3ynbTaThl MPOEKTHOW WM HCCIEIOBATENbCKON JEATEIBHOCTH, IMPU
ATOM T'PAMOTHO HCIIOJIb30BaTh U3YYCHHBIM MOHATUHHBIN ammapaT Kypca
(U3UKH, COMPOBOXK/IATH BHICTYIUICHHE MTPE3CHTAIINEH;

MIPU BBITIOJTHCHUH YYE€OHBIX TPOEKTOB W HCCIEAOBAaHUN (PU3NUECKHUX
MPOLIECCOB paCIpenesaTh OOA3aHHOCTH B TPYIINIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 3a/la4aMHU, CJCAUTH 32 BBHITIOJHEHUEM IJIaHA JACHCTBUMN
U KOPPEKTUPOBATh €r0, aJeKBaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEHHOCTD TPYIIIIBI, BBICTPAUBaTh KOMMYHHKATHBHOE
B3aMMOJICHCTBHE, MMPOSBIISS TOTOBHOCTh Pa3peiaTh KOH(IUKTHL.



K koHiy oOyduenuss ¢ 9 Kkaacce npeIMeTHbIE pe3yJabTaTbl Ha
yrIyOJIEHHOM YPOBHE JOJDKHBI OTpakaTh C(OPMUPOBAHHOCTH Yy
0oOy4JaronmMxcsi yMEHUM:

UCIIONB30BaTh TMOHATHS (CHUCTeMa OTCYETa, OTHOCHUTEIHHOCTH
MEXaHMYECKOTO IBUKEHHS, HEBECOMOCTh U TMEPErpy3KH, IIEHTP THKECTH,
MEXaHMYECKWe  BOJHBI,  3BYK, HMHOQpPa3ByK U  YJIbTPa3BYK,
AJIEKTPOMAarHWTHBIE  BOJIHBI, PEHTICHOBCKOE  U3JIy4YeHHUE, IIKaja
AIIEKTPOMArHUTHBIX ~ BOJH, HWCTOYHUKHA CBETa, OJIM30PYKOCTh H
JaJIbHO30PKOCTh, CIIEKTPHI MCIYCKAaHMS M TOTJIOMICHUS, aibda-, 0eTa- u
raMMa-u3JjydyeHusi, U30TONbI, sAepHasl U TEPMOsACpHAsi SHEPIreTUKa) U
CUMBOJIMYECKUH S3bIK (DU3UKU MPHU PEUICHUH YYEOHBIX U MPAKTUYECKUX
3ajady;

YBEPEHHO pa3nuyaTh SIBICHUA (PaBHOMEPHOE W HEPaBHOMEPHOE
OpSIMOJIMHEHOE ~ JABW)KCHHE,  PABHOYCKOPEHHOE  MPSMOJMHEHWHOE
IBW)KEHHE, CBOOOJHOE IMaJeHUE Tel, MAB)KEHHE II0 OKpPYKHOCTH,
B3aMMOJICIICTBUE TeEJ, PABHOBECHE MAaTEpUAIbHOM TOYKH, PEaKTUBHOE
JIBW)KCHHE, HEBECOMOCTh, KoyieOaTelbHOE IBMKEHHE (TapMOHUYECKHE,
3aTyxarolue, BBIHYXACHHbIE  KOJEOaHHs), PE30HAHC, BOJIHOBOE
IBU)KEHHUE (pAaclpoCTpaHEHHE U OTpaK€HUE 3BYKa, MHTephEepeHIUs U
IUQPPaKIKUs BOJIH), NPSAMOJIMHEWHOE pACIPOCTPAaHEHHUE, OTPAXKEHHE U
MIPEJIOMJIEHUE CBETA, MOJHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHUE
0enoro cBeTa B CIIEKTP U CJIOKEHUE CTIEKTPATbHBIX IIBETOB, €CTECTBEHHAS
PaMOaKTUBHOCTH, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPa U3ITYUCHHS) 110
ONHUCAaHUI0O MX XapaKTEepHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SIBJICHHUE;

pacrmo3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MYECKHUX SBICHHUNA B
OKpy)XaromeM Mupe (B TOM uucie (PU3NYECKUE SBICHHUS B MPHPOJE:
OPWIMBbBI M  OTJIMBBI, JBWXKeHUE [uaHeT COMHEYHONM CHCTEMBI,
pPEaKTUBHOE JIBUJKEHUE JKMBBIX OpPraHM3MOB, BOCIPHUSITHE 3BYKOB
’KUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, I[yHaMH, 5X0, I[BETa
Tel, ONTHYECKHE SBJICHUS B TPHUPOAC, OHOIOTUYECKOE [EeHCTBUE
BUJUMOTO,  YJIbTPa(UONETOBOTO W  PEHTTEHOBCKOTO  W3ITy4YEHUH,
€CTECTBEHHbIN paaroOaKTUBHBIN ¢oH, KOCMUYECKHE Ty4H,
paZMOaKTUBHOE  M3JIy4YEHHE  MPUPOAHBIX  MHUHEpPAJIOB  JIEHCTBUE
pPaZMOaKTUBHBIX U3JIYyYEHUII Ha OpraHu3M 4YeloBeKa), MpU 3TOM
NEpPEeBOIUTh  MPAKTUYECKYI0  3a7ady B  y4eOHyIO,  BBIICISATH
CYIIIECTBEHHbIC CBOMCTBA (IpU3HAKK) (PU3UUECKUX SIBJICHU;



ONKCHIBATh M3YyYEHHbIE CBONCTBA Tel M (PU3UYECKHE SIBJICHMUS,
UCIIONB3Yysl (PU3UUECKHE BEIMYUHBI (CPEAHSs U MTHOBEHHAs CKOPOCTh
Tejla IPU HEPAaBHOMEPHOM JBWIKEHHM, YCKOPECHHE, IEPEMEIIECHUE IPU
PAaBHOYCKOPEHHOM IIPSIMOJIMHEMHOM JIBJKEHUH, YIJIOBasi CKOPOCTb,
LEHTPOCTPEMHUTEIIBHOE YCKOPEHUE, CUJIa TPEHHUs], CUJla YyIPYrOCTH, CHIIA
TSYKECTU, YCKOPEHHE CBOOOJHOIO MaJIEHUs, BEC TeJa, LEHTP TIKECTU
TBEPAOrO TENA, HUMILYJIbC Te€Ja, WMIIYJIbC CHJIb, MOMEHT CHIIBI,
MexaHuyeckas padoTa W MOIIHOCTb, MOTEHIHUaJIbHAs JHEpPrus Tena,
IIOJHATOrO HaJ MOBEPXHOCTBIO 3€MJIM, NOTCHIIMAIBHASL DHEPTUS CKATON
NPYKWHBI, KUHETHUYECKash BSHEpPrus, IOJIHAs MEXaHWYecKas OJHeprus,
neproj M 4acToTa KoneOaHui, meproa MaTeMaTUYECKOTO U MPY>KUHHOTO
MasTHHUKOB, JIJIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh
CBETa, IOKa3aTeiab MPEIOMJICHUS Cpeibl), MPU ONUCAHUU MPABUIBHO
TpPakTOBaThb  (PU3NYECKUH  CMBICI  HCHOJB3YEMBIX  BEJIUYMH, UX
0003HAYCHHUS W €IWHUIBI (PU3UYECKUX BEIMYMH, HAXOAUTH (OPMYIIBI,
CBA3BIBAIOLIME JTAHHYIO (PM3UYECKYIO BEIMYMHY C IPYTUMH BETUYMHAMM,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUECKUE SIBJICHUS U MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAaHEHMsI HEPrUH, 3aKOH BCEMHUPHOIO TIATOTEHUS,
MPUHLMN CYNEPHO3ULHUHA CHUJI, IPUHLHUI OTHOCHUTEIBHOCTH [ ammiies,
3akoHbl HbBIOTOHA, 3aKOH COXpAaHEHUs UMILYJIbCa, TEOPEMY O
KMHETUYECKOW JHepruu, 3akoH I'yka, 3akoH bepHyinu, 3aKOHBI
OTpaXEHHUA U MPEJIOMJICHUS CBeTa, (OpMysly TOHKOH JIMH3BI,
IUJAHETAPHYI0 MOJENb aTOMa, HYKIOHHYIO MOJENIb aTOMHOIO sApa,
3aKOHBI COXPAaHEHUs 3apsAJ0BOTO M MAacCOBOIO 4YHCEN MPHU SAESPHBIX
peaxkuusx, Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0
MaTeMaTHYECKOE BBIPAKEHHUE;

CTpOUTH (DPU3MYECKHE MOJETH PEATbHBIX OOBEKTOB, MPOIECCOB H
ABJICHUM, BBIIEIATh IPU HTOM CYIIECTBEHHbIE U BTOPOCTEIICHHbBIE
CBOMCTBa OOBEKTOB, MPOIECCOB, SBJICHWH, NPUMEHATH (HU3HUECKUE
MOJIENH Uil OOBSCHEHUS! (PU3NUYECKUX MPOLECCOB U PEIICHUs yYeOHBIX
3a/ady;

OOBSACHATH (PU3NUYECKUE SBIEHUS, IPOLECCH U CBOMCTBA TEN, B TOM
YUCJIE B KOHTEKCTE CUTYAllMH NPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa,
U pelaTh KayeCTBEHHbIE 33aJjaul, B TOM YHCJIE TPEOYIOLUEe YHCIEHHOTO
OLICHMBAHUS XapaKTEPHbIX 3HAYEHUH (U3NYECKUX BEIUYUH, MPH ITOM
BbIOUpaTh aJE€KBAaTHYIO (PU3NYECKYI0 MOJIEb, BBIABIATH MPUYUHHO-
CIEACTBEHHBIE CBSA3M W  BBICTPAMBATh  JIOTUYECKYIO  LEMOYKY



paccykIeHnid w3 2-3 maroB C ONOPOM HAa H3YyYEHHBIE CBOMCTBA
(U3UYECKUX SBICHUH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICTIH;

YBEPEHHO pellaTh pacyE€THbBIC 3a7aud M0 U3y4aeMbIM TEMaM Kypca
¢u3uky, BIOMpast a1eKBaTHYO0 (GU3UYECKYI0 MOJEIb, C UCIIOJIb30BAHUEM
3aKOHOB U (OpMYII, CBSA3BIBAIOIMINX (PU3NUECKUE BEIUYUHBI, 3aMMCHIBAThH
KpaTKOe YCJIOBHE M pa3BEPHYTOE peEIICHWE 3aJaud, BBISBIATH
HEJOCTAIONINE WK U30BITOYHBIE JTaHHBIE, 00OCHOBBIBATH BHIOOP METOIA
pelleHusl 3aJayd, HCIOJb30BaTh CIPABOYHbIE JaHHbIC, NPUMEHSThH
METOJIbl aHaJlu3a Pa3MEPHOCTEH, MCIONb30BaTh TI'paUUECKUE METOJIbI
pelieHuss 3agav, MPOBOAWTH MaTeMaTHUeCKue MpeoOpa3oBaHUs U
pacuéThl, OILIGHWBATh  PEATUCTHYHOCTh  TOJYYEHHOTO  3HAYCHUS
¢u3NyecKoil BEMUYMHBI M ONPEIENATh Pa3MEPHOCTb (PUINYECKON
BEJIMUMHBI, TOJIyY€HHOM NPHU pelIeHUH 3a/1a4H;

pacrno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOYKHO PEUIUTh MPU MOMOIIU
bu3nyecKkux METOJ0B, H TpeiaraTh OPUEHTHUPOBOUHBIM CTHOCOO
pelleHus, B ONUCAaHUM WCCICNOBAaHUS pACMo3HABaTh IMPOBEPSIEMOE
NpeaoiioKeHne  (TUIOTe3y), OLEHUBaTh IPAaBWIBHOCTh  MOpPsAKa
MPOBEJICHUS UCCIEA0BAHUS, HUHTEPIIPETUPOBATH MOIYUEHHBIN pe3ybTar;

IPOBOAMUTH OMBITHI MO HAOMIOACHUIO (PUIMUECKUX SIBJICHUN WU
¢bu3nyecKux CBOMCTB Ten (M3ydeHHE BTOPOTO 3akoHa HproTOHA, 3aKOHa
COXPaHEHHUs IHEPrHH, 3aKOHA COXPAaHEHUs MMITyJbca, JCHCTBUE 3aKOHA
bepHymnu ¥ BO3HUKHOBEHHE MOABEMHOM CHIIBI KpbUIa, 3aBUCHMOCTD
nepuoga KojeOaHWW NPYKMHHOIO MasiTHUKAa OT Macchl Ipy3a H
KECTKOCTH TPYKUHBI M HE3ABUCUMOCTh OT aMIUIUTYABl MaJbIxX
KoieOaHui, NPSMOIMHEHHOE pPACHpPOCTPAHEHUE CBETA, pPAa3iIOKEHHUE
0eqoro cBeTra B CIHEKTP, U3YYEHHE CBOWCTB M300paXEHUsI B IJIOCKOM
3epKaje U CBOICTB H300pa)keHHs IpeaMera B cOoOMparolledl JHH3E,
HAOMO/ICHUE CIUIOIIHBIX W JIMHEWYaThIX CHEKTPOB  M3IYUYCHHS):
dbopMyIMpOBaTh  MPOBEpPSEMOE  NPEANnojokeHue  (THUmoresy) o
BO3MOXKHBIX pe3ysbTarax HaOJIOAEHU, CaMOCTOSATENbHO CcOOUpaTh
YCTaHOBKY M3 H30BITOYHOro Habopa 00OpyAOBaHHWS, OMMCHIBATH XOJ
omnbITa U GOPMYIUPOBATH BHIBO/IBI,

MPOBOAWTH TPU HEOOXOIUMOCTH CEpPHUI0 TMPSMBIX H3MEpPEHUH,
OTIpesieNisisi CpeAHee 3HAYCHHE H3MEpsieMOW BEJIWYUHBI M OMpEAessis
HOTPEIIHOCTh PE3YyIbTATOB MPSAMBIX HW3MEpPEHUH, 0OOCHOBBIBATH BHIOOD
croco0a u3MepeHus (M3MEepUTEILHOT0 TpUodopa);

IIPOBOANTH KOCBEHHbIE U3MEPEHUS (U3NUYECKUX BEIMUYUH (CpeaHss
CKOpPOCTh M YCKOpEHHE Tela TpU PABHOYCKOPEHHOM JBUKCHHH,



YCKOpPEHUE CBOOOJHOTO MaJCHMs, KECTKOCTh MPYKUHBI, KO3IPPUIUEHT
TPEHUSl CKOJIb)KEHHS, MEXaHH4YecKas padoTa M MOIIHOCTh, 4acToTa U
nepuoj; KojeOaHWW MaTeMaTUYeCcKOro U MPYKHMHHOIO MAasiTHUKOB,
(doKycHOE paccTosiHHME cOoOHMparoliel JIMH3bl U €€ ONTHYeCcKas cuia,
pPaJMOaKTUBHBIN (OH) C HUCHOIB30BAaHMEM AHAIOTOBBIX U HU(POBBIX
npuOoOpoB: 0OOCHOBBIBATH BBHIOOP METOJa HW3MEpPEHUs, IUTAHUPOBATH
M3MEpEHHS, CAMOCTOSTENIbHO COOMPaTh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
BBIUUCIIATh 3HAUYEHHWE BEJIMYMHBI W  AHAJIU3UPOBATh  IOJIyYECHHBIE
pe3ysbTaThl, OLEHUBAs  IOIPEIIHOCTh  PE3yJbTAaTOB  KOCBEHHBIX
U3MEPEHU;

MPOBOJIUTh AKCHEPUMEHTAIBHBIE HCCIEAOBAHUS 3aBUCUMOCTEHN
¢u3nuecKkux BEIMYMH  (3aBUCHUMOCTb IIYTM OT BpPEMEHU IIpHU
PaBHOYCKOPEHHOM JBI)KEHHUU 0€3 HadalbHOM CKOpPOCTH, 3aBHUCHUMOCTh
CWJIBI TPEHHUS CKOJIXEHHUS OT CHJIbBI HOPMAJbHOI'O JIaBJICHUS, NEpUOAA
Koje0aHui MaTeMaTHYeCKOr0 MasTHHUKA OT JUIMHBI HHUTHU, ONpPEAeICHUE
YCKOpEHUSI CBOOOIHOTO MaJICHUs, UCCIEA0BAHNE U3MEHEHHS BEJTMYHHBI U
HaIpPaBJICHUS! UHAYKIIMOHHOTO TOKA, 3aBUCUMOCTh YIJIa OTPa)KEHUS CBETa
OT yrja MaJieHusi, yrjia IpeJoMJIeHUsl OT yria MaJieHusl CBETOBOIO Jyya,
HCCJIEI0BAHNE TPEKOB: M3MEPEHUE DHEPIUM YacTULBI 110 TOPMO3HOMY
nytd (mo ¢otorpadgusiM)): COBMECTHO € ydHTesleM (HOPMYIUPOBAThH
3a7layy M THUIOTE3y UCCIENOBAHUS, CAMOCTOSTENbHO ILJIAHUPOBATh
UCCIIEIOBaHUE,  CAMOCTOSITEIbHO  coOUpaTh  AKCHEPUMEHTAIbHYIO
YCTaHOBKY, MPEACTABIATh IOJYyUYEHHBIE 3aBUCUMOCTH (U3HUYECKUX
BEJIMYMH B BHUJIE TaONHIl U TpapuKOB, OLICHUBATH MOTPEIIHOCTH, JIETIaTh
BBIBO/IBI 10 pE3yJIbTaTaM UCCIEI0BAHMUS;

coOmofaTe mpaBuwia Oe30macHoOro Tpyna Impu  pabdore ¢
1a60paTOPHBIM 000PYAOBaHUEM;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HW3YYCHHBIX MPHOOPOB,
TEXHUYECKUX YCTPONCTB U TEXHOJIOTUYECKUX MPOLIECCOB C OMOPOI Ha UX
onucaHus (B TOM YHUCIIE: CIIUOMETP, JaTYUKH MOJIO0KEHUS, PACCTOSHUS U
YCKOpEHUS, paKeTa, 3X0JIOT, OUKH, MIEPUCKOI, (hoToanmapar, MUKpOCKOII,
TEJIECKOIl, OINTUYECKHE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETP, Kamepa
BuiibcoHa), ucCnonb3ys 3HaHUS O CBOMCTBaxX (DU3MUYECKUX SBICHHA U
HE0OX0oAMMbIe (PU3UUYECKUE 3aKOHOMEPHOCTH, HMCHOJIb30BATH CXEMbI U
CXEMaTUYHbIE  PUCYHKHM  HM3YUYEHHBIX  TEXHUYECKUX  YCTPOIICTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJOTUYECKUX MTPOLIECCOB MPHU PELICHUU
y4eOHO-IPAaKTUUECKUX 3a]a4, ONTHUYECKHE CXEMbl I IOCTPOCHMUS
M300paKCHHUH B TNIOCKOM 3€pKaJie U cOOMparomei IMH3e;



MPUBOANTh TPUMEPHl (HAXOAWTh WHGOPMAIIMIO O TIPUMEpPaX)
MPAKTUYECKOTO KCIOIL30BaHMS (DU3UYECKUX 3HAHWA B TTOBCEIHEBHOU
KU3HU JJ1 o0OecrieueHus: 0€30MacHOCTU Mpu OOpaIieH!u ¢ mpudopaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 3/I0pPOBbsi M COOJIOJCHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpejie;

OCYIIIECTBJIATh MOWUCK WHMOpMAIUU (PU3NIECKOTO COMEp)KaHHS B
NHTepHeTe, caMOCTOSATENBHO  (GOPMYIUPYS  IOWCKOBBIM  3ampoc,
HAXOJIUTh MyTHU ONPEJIETICHUSI TOCTOBEPHOCTH MOIyYeHHOU HHMOpMAIUU
Ha OCHOBE UMEIOIIUXCS 3HAHUHN U JIOTIOJTHUTEIIbHBIX HCTOYHUKOB;

WCIIOJIB30BaTh TMPU BBIMIOJHEHUH YYCOHBIX 3aJaHWA HAyYHO-
MOMYJISIPHYIO  JINTEpaTypy (PU3HUECKOTO COACP)KAHUSA, CIPABOYHBIE
Marepuaibl, pecypchl cetu  UHTepHeT, BiaAeTh  npuéMamu
KOHCIIEKTUPOBAHMSI TEKCTa, IpeoOpazoBaHust WHGOpPMAIUU W3 OJHOMN
3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC NMHUCHMEHHBIE W YCTHBIC COOOIICHHWS Ha
OCHOBE HWH(POpPMAIMA W3 HECKOJbKMX HCTOYHHKOB (HU3HUECKOTO
colepKaHus, MyOJIMYHO TMPEACTABIATh pe3yIbTaThl MPOECKTHOM WIH
MCCJIEI0BATENIbCKOM JIEATETbHOCTH TPU 3TOM TI'PAMOTHO HCIOJIb30BaTh
M3YYCHHBIM TOHATUUHBIA anmapar u3y4aemMoro pasjaena GU3UKd U
COTIPOBOXK/IaTh BBICTYIUICHHE TIPE3CHTAIMEH C y4E€TOM OCOOEHHOCTEH
ayJIUTOPHH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (ungposbie)
Ne n/m Kontpoann | IlpakTnueck
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
ble padoThbI ue padboThbl
pecypcsbl
Pa3zpnen 1. ®usuka u eé poJib B NO3HAHNH OKPYKAIOLIEr0 MUPA
1.1 ®du3uka — Hayka 0 IpupoJie 2
1.2 DOU3NYEeCKUES BETUUNHbI 4 3
1.3 EcTecTBEeHHO-HAy4YHBIN METOJI TO3HAHMS 2 1
Hroro no pazneny 8
Pa3znen 2. IlepBoHayaibHble CBeJIeHUS 0 CTPOEHUH BellleCTBA
2.1 Crtpoenue BeriecTBa 2 1
JIBMOKEHUE 1 B3aUMOJICHCTBHE YACTHI]
2.2 4 2
BEIIICCTBA
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 1
Hroro no pazneny 7
Pa3pgen 3. /IBu:xkeHHne 1 B3aUMo/IeliCTBHE TeJl
3.1 MexaHHYeCKOe ABHKCHHEC 10 2
32 Wuepius, Macca, IOTHOCTh 9 1 1
3.3 Cuna. Buae! cun 15 1 3
Uroro no pazneny 34




Paznen 4. laBnenne TBEPABIX TeJl, :KUAKOCTEH M ra30B

JaBnenue. [lepenava naBieHus

4.1 TBEPABIMU TEJIAMU, KUJIKOCTIMU U 5 2
rasamu
4.2 JlaBineHne KUIKOCTH 6
4.3 ATtMochepHoe naBieHNE 1
44 l[el‘/'ICTBIfI.e ’KUIKOCTH U ra3a Ha 12 3
MOTrpyKEHHOE B HUX TEJIO
Hroro no pazueny 28
Paznen 5. Pabora u MOIIHOCTB. JHepPrus
5.1 PabGora 1 MoIHOCTE 6 1
5.2 [IpocThie MeXaHU3MBI 2
5.3 Mexanudeckasi SHEpTrus 5 1
Uroro no pazneny 19
Paznea 6. [loBTopuTtenbH0-00001aI0IM i MOYJIb
6.1 [ToBTOpPUTENBEHO-00001IAIOIINUN MOy b 6
Hroro no pazneny 6
OBHIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME




8 KVIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HauMeHoBaHue pa3/iejioB U TEM (audpoBbIe)
Ne ni/nt P KoHnTpoasn IIpakTHYeck bp
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
ble padoThI ue padboThbl
pecypchl
Pazgen 1. TermioBble iBJIeHUSA
1.1 CtpoeHue u cBOWCTBa BellecTBa 6
1.2 TeruoBbie MpOIECCHI 33 1 6.5
Uroro no pazneny 39
Paznen 2. DiiekTpryeckne ¥ MAarHUTHbIE SIBJIEHUS
21 DIeKTpUUECKHE 3apsiabl. 3apssKeHHbBIS 9 |
' TeNa U UX B3aUMOJECICTBUS
2.2 IToCTOSTHHBIN 3JIEKTPUYECKHUM TOK 31 1 10
2.3 MaruutHele SBIECHUS 11 4
2.4 DJIEeKTpOMAarHuTHasi MHIYKIUS 7 1
Wroro no pazneny 58
Pa3pnen 3. [loBTopuTe1bHO-00001Ia0IIHIT MOAY /1B
3.1 [ToBTOpPHUTEIIEHO-0000IIAFOIIHI MOTYJIb 5
Hroro no pazneny 5
OBHIEE KOJIMYECTBO YACOB I1O
1 102 3 22.5

[TPOIT'PAMME




9 KJIACC

KoimnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (uudposbie)
Ne ni/m Koutpoabn IIpakTHYeck
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
ble padoThI ue padboThbl
pecypchl
Pazgen 1. Mexann4yeckue siBJICHUSA
MexaHn4YecKoe IBHIKEHUE U CITOCOOBI €ro
1.1 30 1 4
OTHUCaHUS
1.2 BsaunmMonelicTBue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Hroro no pazneny 63
Pa3zgen 2. Mexann4yeckue KoJe0aHUS M BOJHBI
2.1 Mexanuyeckue KojiebaHus 8 3.5
2.2 MexaHu4eckue BOJHBI. 3BYK 10 3
Hroro no pazueny 18
Pazjen 3. DiieKTpOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHUTHOE I0JIE U 6
' 3JIEKTPOMAarHUTHBIE BOJIHBI
Uroro no pazneny 6
Pa3nena 4. CBeToBbIe IBJICHUS
4.1 3aKOHBI paCIIPOCTPAaHEHUs CBETa 8 2
4.2 JIunH3bl 1 onTHYECKUE TPUOOPHI 6 1




4.3 Paznoxxenne 6e10ro cBeTa B CIIEKTP 2 1
Wroro no pazneny 16
Pa3nen 5. KBaHTOBbIE sIBJIEHUS
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1
5.2 Crtpoenue aTOMHOTO sijipa
53 SnepHble peakuu 7
Uroro no pazneny 16
Paznea 6. [loBTopuTtenbH0-00001aI0IM i MOYJIb
6.1 MexaHn4ecKue SBJICHHS (IIOBTOPUTEIIBHO- 6 3
) 00001I1aI0THIT MOTYJIb)
62 TennoBbie sBIICHUS (TIOBTOPUTEIIBHO- 3
' 00001I1aI0TIIT MOTYJIB)
63 DNEKTPOMArHUTHEIC SIBJICHUS 3 i
' (MTOBTOPHUTENBHO-0000IIAOIINI MOTYIIb)
6.4 CBeToBBIC SABJICHUS (TIOBTOPUTEIHHO- | 1
' 00001IArOIIUI MOTYJIb)
6.5 [ToBTOpHUTENHEHO-00001IAIOIITNI MOTYITh 4
Uroro no pazneny 17
OBHIEE KOJIMYECTBO HACOB I1O
1 0 CTBO HAC 136 26.5

[TPOIT'PAMME







HOYPOYHOE IIVTIAHUPOBAHHUE

7 KIIACC
KosmyecTBo yacoB DJIEeKTPOHHbBIE
Ne uudposbie
Tema ypoka KonTposbu IIpakTH4ecku
n/n Bcero o0pa3zoBaTesibHbBI
ble padoThI e padoThbl
e pecypchl

dusuka — HayKa o npupoze. ABieHus
MIPUPOIBI

2 DuU3NYECKUE ABICHUS 1
duznyeckre BeTUYUHbI. Pa3MepHOCTB.

3 ®dusznyeckue npudbopsl. [lorpenrHoctu npu 1
MPSIMBIX H3MEPECHUSIX
VYpok-uccinenoBanue "M3mepenue

4 JIMHEHHBIX pa3MEpPOB TEJ U IPOMEKYTKOB 1 1
BpemMeHH"

5 Jlaboparopnas padota "N3mepeHue oobEma 1 1
YKUJIKOCTH M TBEp0TO Tema"

6 Jlaboparopuas padota "Onpenencaue i {
pa3MepoB MalbIx Tel1. Meton psiioB”

. Mertoabl HaydHOTO Mo3HaHus. OnucaHue |
(U3NIECKUX SBJICHUH C TIOMOIIBIO MOZETIEH
VYpok-uccnenosanue "[IpoBepka rumnoTessl:

g JAJIbHOCTB MOJIETA [IapuKa, MYIEHHOTO | |

TOPU30HTAIIEHO, TEM OOJIBIIE, YeM OOJIbIIe
BBICOTA ITycKa"




Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIONINE JUCKPETHOE CTPOCHHE
BEIIECTBA

10

Jlaboparopnas padota "OrneHka quamerpa
aToMa METOJIOM PSI0B (C MCIOIb30BaHUEM

dororpaduii)"

11

Ypok-uccinenoBanue "HabmroneHue
TEIJIOBOTO pacIIUpeHus ra30oB. OMbITHI 11O
O0OHapYKEHHIO IeUCTBUS CUIT
MOJIEKYJISIPHOTO MPUTSKEHUS"

12

JIBmxenue yactuil Beuiecta. Juddysus.
BbpoyHoBckoe nBukeHuE

13

Ypok-uccienosanue "HabmroaeHue u
00BsiICHEHNE OPOYHOBCKOTO IBUKECHHUS U

mudoy3un"

14

B3aumoneiicTBre yacTHUll BEIIeCTBA:
HpI/ITSI)KeHI/Ie " OTTAJIKUBAHHUC

15

ArperaTHbl€ COCTOSIHUSI BELIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOIbI

16

Mexanunueckoe aBuxenue. [1yTs,
TpaeKTOpUsl, IEpEMEILICHUE

17

PaBHOMEpHOE 1 HEpAaBHOMEPHOE JBUKECHHE.
CxkopocThb

18

HaxoxzeHne ckopocTH, IIyTH U BpEMEHU
IIPY PABHOMEPHOM IIPSIMOJIMHEHOM
JBUKECHUH




Jlaboparopuas padota "Onpenencaue

19 CKOPOCTHU PAaBHOMEPHOTO JABUKEHUS"

20 I'paduku npssMOTUHEITHOTO PAaBHOMEPHOTO
JBUKCHUS

11 Pemenue 3amau nmo teme "Pacyer cpeaneit
ckopoctu"

Jlaboparopuas padota "Onpenencaue

22 CpeIHEN CKOPOCTH CKOJIbKEHUS OpycKa Win
[IapyvKa Mo HAKJIOHHOW TJI0CKOCTH"

” OTHOCUTENBHOCTD JBIKEHUS. CIIOXKEHNE
CKOpOCTEH MPHU MAPAIIIETBHOM JIBH)KEHUN
[Tonydenue u ananus rpaduxkoB

24 3aBUCUMOCTH IIyTH U CKOPOCTH JIBUKCHMS
OT BPEMEHHU
Pemenue rpaduueckux 3agad no reme

25 "Mexanuka. PaBHOMepHOE NpsiIMOTMHEHHOE
nBIKeHue"

26 SIBrenne uHepuuu. 3aKOH UHEPIIUU
B3aumogeiicTBre Ten Kak mpuyuHa

7 M3MEHEHUs CKOopocTH. Macca Tena Kak Mepa
WHEPTHOCTH TeJIa IIPH MOCTYNaTEIbHOM
JBUKCHUH

)3 VYpok-uccienoBanue "CpaBHEHHE MacC 110
B3aUMOJICHCTBUIO TE"

29 [ImoTHOCTH BemiecTBa

30 Jlaboparopnas pabota "Onpenenenue




MJIOTHOCTHU TBEPAOTO Tea"

Pemrenne 3amau mo reme "Macca tena.

3 IImotHOCTH BemecTna"

1 Cwmecu u crinaBsl. [loBepxHoCTHas 1
JIMHEHHAas INIOTHOCTD
[ToaroroBka K KOHTPOJIBHOU PabOTE MO TEME
"®u3uKa — HayKa 0 IpUPOJIE.

33 [lepBonavasibHBIEC CBEJICHUS 00 ATOMHO-
MOJIEKYJISIPHOM CTPOCHHUH BEIIECTBA.
Mexannka"

KontponsHas padora no reme "duznka —

34 Hayka o npupoze. [leppoHayanbHble
CBEJIEHUS 00 aTOMHO-MOJIEKYJISIPHOM
CTpOCHUU BemiecTBa. MexaHuka"

35 Cuna. SIBnenue tarorenns. Cuia TSHKECTH

16 N3o0pakenue cui. Pemenue 3aiay mo reme
"OnpeneseHue CUibl TIKECTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. U3mepenue cun. Jlunamomerp
Ypok-uccinenoBanue "HabmroneHue

39 M3MEHEHUS CKOPOCTH MPHU B3aUMOJICHCTBUHU
Tea"

40 Pewenue 3anau no reme "Cuiia ynpyroctu.
Bec Tema"

A1 Jlaboparopuas padota "ONBITEHI,

JTEMOHCTPUPYIOIIUE 3aBUCUMOCTh




pactsbxenus (nedhopMarin) Ipy>KUHBI OT
MIPUJIOKEHHOM cHJIbl"

42 Cuna tpenus

43 Cnosxxenue cuil. PaBHonielicTByo1Ias cuiia

44 Pemenue 3aga4 no teme "CiioKeHHe CHIL.
PaBHoneiicTByromas cuia"

Y

45 Permrenue 3amau mo treMe "B3aumonencrsue
Tei. Cuiel B MexaHuKke"
Pemenue 3amau no teme "Cuiia TpeHus".

46 Ypoxk-ucciie1oBaHue 1o TeEME
"UccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS
OT IUIOLIAIA CONPUKOCHOBEHUS"
Jlaboparopuas padota "ONBITEHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHIIBI

47 TPEHUS CKOJILKEHHUS OT CHIIBI JABJICHUS U
XapaKTepa COMPUKACAFOIINXCS
MoBepxXHOCTEH"

43 Permrenue 3amau mo reMe "B3aumonencrsue
Tei. Cuiel B MexaHuKke"

49 KonrponsHas pabora o Teme
"B3aumonencrsue Tea"

50 JlaBneHue TBEPABIX TEI

51 Ypok-skcniepumenT "Crocoobl
ompe/IeICHUs JaBICHHUS TBEPAOro Tea'

57 VYpok-uccienoBanue "3aBUCUMOCTh

JIaBJICHU ra3a oT TemrepaTypsl”




JlaBrieHue )XKUIKOCTEH B Ta30B. 3aKOH

53 [Tackains

54 [TneBMaTnyeckue ycTporncraa

55 3aBUCUMOCTbD JIaBJICHUS KHUJIKOCTU OT
rITyOUHBI

56 I'unpocraTuueckuii napamoke

57 VYpoxk-npoekT "M3ydyeHne cooOImarnmxcs
cocynos"

53 VYpok-koHpeperuus "I uapasnnyeckue
MeXaHU3Mbl"

59 Hcnonb30BaHne BBICOKHUX JaBJICHUHN B
COBPEMEHHBIX TEXHOJIOTHUAX

60 Pemenue 3amaug mo teme "/laBnenue
JKuakoctu"

61 AtMocdepa 3emin ¥ IPUIUHBI €€
CYIIECTBOBaHMS

2 VYpok-uccienosanue "[IposiBinenue
JecTBUS aTMOC(EpHOTro AaBiieHus"

63 N3mepenue armocdepHoro aasieHus. OnbIT
Toppuuennu
3aBUCUMOCTb aTMOC(EPHOTO AABJICHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubops! s
M3MEepeHust aTMOC(EepPHOTO TaBICHUS

65 bapomerp-anepoua. AtmochepHoe

JaBJICHUC HA PA3JIMYHBIX BbICOTAX




66

Brrtankuparomias cuna. 3akoH Apxumena

67 Pemenue 3amgau no reme "3akon Apxumena"
VYpok-uccnenoBanue "IKCepUMEHTAIbHOE

68 oOHapyXeHHE JEHCTBUS KUIKOCTH U Ta3a Ha
MOTPY>KEHHOE B HUX Te0"
Jlaboparopuas padota "Onpenencaue

69 BBITAJIKABAIOLIEH CUIIBI, IEUCTBYIOIIEH HA
TEJ0, IOTPY>KEHHOE B )KUJIKOCTh"

70 IInaBanue Ten
JlabopartopHnast paborta "HcciaenoBanue

71 3aBHCHMOCTH Beca Teja B BoAe OT 00beMa
MOTPYKEHHOM B )KHUJIKOCTh 4acTH Tena"

72 Bosnyxomnasanue. [limaBanue cynos

7 Pemenue 3amau mo teme "3akoH Apxumena.
VcnoBus nnaBanus Ten'
Pemenne 3agau o Teme "JlelicTBue

74 KHUJIKOCTHU M raza Ha MOrPYKEHHOE B HUX
Teao"
Ypoxk-npoekT "KoncrpyupoBanue

75 apeoMeTpa WM JIOJAKH U ONpeeICHIE
rpy30noabEMHOCTH"
[ToaroroBka K KOHTPOJILHOM paboTE MO TEME

76 "JlaBjieHUE TBEPIBIX TEJ, )KUAKOCTEH U
rason"

77 KontponsHas padora no reme "/laBnenue

TBEPJbIX TeJN, )KUJIKOCTEH U Ta30B"




78

Mexanunyeckas pabora

79 MountHocTh

20 Pemenwue 3ama4 Ha onpeeieHne padboThl U
MOIIHOCTH

81 PaboTa cuItbl TSXKECTH M CHITBI TPEHHS

%) Pemenue 3anau nmo teme "PaboTa cuiibl
TSDKECTU U CUJIbI TpeHus"

23 VYpok-uccienoBanue "Pacyér MoHoOCTH,
pa3BUBaeMoOM IpH Mo IbEME 110 JiecTHHUIIE"

84 [IpocThie MeXaHU3MBI

85 MowmeHT cunsbl. [IpaBuino MOMEHTOB
Jlaboparopuas padota "M3ydeHue mpaBuiia

86 phlyara Juis MOABMKHOTO M HETIOABHKHOTO
6110K0B"

87 "3o50TO0€ MpaBUIIO" MEXAaHUKU

28 Ypoxk-nipoekT "[IpoekTupoBanue
MOJIUCIIACTOB € 33JJaHHBIMU MTapaMeTpamu”

29 Ypok-koHpepenuus "IIpocTsie MEXaHU3MBI
B OBITY, TEXHHKE, )KUBBIX Opranu3max"

90 KoaddutmenT mone3noro neicTBus
MIPOCTBIX MEXaHU3MOB

91 Jlaboparopuas padota "Onpeneneane KI1J]
MTOJIBFKHOTO M HETTOIBHKHOTO OJI0KOB"

9 Mexanunueckas sHeprus. Kunernueckas u

MNOTCHIHAJIbHAA S9HCPIr'Usia




93

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUU

VYpok-3KcriepuMeHT "JKCepUMEHTAIBHOE
orpezeNieHue U3MEHEHHSI KWHETHUECKON 1

94 N 1 1
MMOTEHIIUATLHOW SHEPTHH MPU CKaThIBAHUH
Teja M0 HAKJIOHHOM MiIocKocTH"
95 IToaroroBka K KOHTPOJILHOM paboOTE MO TEME 1
"PaboTa u MomHOCTh. DHEprus"
96 KonrtponsHas padora no teme "Pabora u |
MOIIHOCTb. DHeprus"
97 Pa6Gota ¢ TekcTtaMu 1o TeMe "MexaHnuecKoe |
nBrOKeHne"
08 Pabota ¢ Tekctamu o reme "CtpoeHue |
BerecTna"
99 Pabora ¢ Tekctamu o teme "CHIIbI B |
npupone"
100 Pabota ¢ Tekctamu 1o Teme "JlaBiacHue |
TBEPBIX TEJN, )KUJIKOCTEH U Ta30B"
101 Pabora ¢ Texkcramu o Teme "Dueprus’ 1
102 Pabota c rekcramu o reme "[Ipoctrie 1
MeXaHU3MBI"
OBIIEE KOJIMYECTBO YACOB 110 102 73

I[TPOTPAMME




8 KVIACC

KosaunyectBo yacos DJIEeKTPOHHbIE
Ne Tema ypoka Kontpoas | IpakTuue i[:;:e uudposbie
n/n Bcero HbIE CKHe st o0pa3oBaTeib
padoThbI padoThbI HbIE pecypcsl
OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1
MOJTBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
3 Mopnenu TBepA0ro, KHUAKOTO U Ta3000pa3HOTO |
COCTOSIHMI1 BelllecTBa
Ypok-koHpepenmnus "Kpucraimudeckue u
4 amop¢useie Tena. ['paden. [lomyuenue 1
UCKYCCTBEHHBIX aJIMa30B"
5 CmauuBaHue ¥ KanWUISIPHOCTb. 1
[ToBepXHOCTHOE HATSAKEHUE
6 TerioBoe pacuiipeHue 1 coxaTue 1
7 TennoBoe nBuxenue. Temneparypa 1
TemnepaTypHBbIE Kb 1
9 BuyTpenHsist sHeprus u cnocoObl eé 1
U3MEHEHUs
10 Buas! Tennonepenaun 1

11

Ypok-koHdepenuus "Mcnonb3oBaHue
TETIJIOBBIX CBOMCTB BEILIECTB U MAaTEPUAJIOB B




HensIX SHeprocoepexeHus "

12

KonndecTBO TEIIIOTHI. VY nenbHas
TCIIIIOEMKOCTD

13

VYpok-uccnenosanue "[IpoBepka runoresbl
JUHENHHON 3aBUCUMOCTH JUIMHBI CTOJIONKA
XKHUJIKOCTH B TEPMOMETPUUYECKOM TpyOKe OT
TeMIiepaTypsl"”

14

YpaBHeHHe TerIoBoro 6ananca. TermioodoMeH
U TEIJIOBOE paBHOBecue. 3akoH HproToHa—
Puxmana

15

JlabopaTtopnast paborta "HccnenoBanue
SIBJICHUS TETNIOOOMEHA TPU CMEIINBAHUT
XOJIOJIHOM U ropsiueid Boab!"

16

Pemenne 3amau no reme "TermmooOMeH u
TEIJIOBOE paBHOBecHE"

17

JlaGopaTtopHas padota "Onpezaenenue
KOJIMYECTBA TEIIOTHI, MOJY4€HHOTO BOJIOM
pU TEII000MEHE C HarpeThbIM
METaJUIMYECKUM UIHHAPOM"

18

IInaBnenue u OTBCPACBAHUC
KpUCTAJUIMYCCKUX BCHICCTB. Y aenbHas
TCIIII0TA I1J1aBJICHUA

19

Pemenne 3amau no reme "IlnaBnenue u
OTBEP/ICBAaHUE KPUCTAIUIMYECKHUX Ten"

20

JIaGopaTtopHast pabora "Oupeneinenue
parop p p
yCJIbHOU TEIJIOTHI TUTABJICHHS Jibaa"




21

VYpoxk-uccnenosanue "CpaBHEHHE MPOLIECCOB
IJIaBJICHHUA KPUCTAJTINIMUCCKUX TCJI U
pa3MArdeHus pu HarpeBaHUU aMop(HbIX

n

TCJI

22

[TapooOpazoBanue u KOHICHCAIIHS.
Hcnapenne

23

Kunenue. Y nenpHas Termiora
napooOpa3oBaHus. 3aBUCUMOCTD
TEMIEPATypPbl KUTIEHUS OT aTMOC(HEPHOTO
JTaBJICHUS

24

Pemenne 3agau mo reme "[lapooOGpa3zoBanue u
kumeaue"

25

VYpok-uccnenosanue "OO0bsiCHEHNE
3aBUCHUMOCTH TeMIIepaTypbl KUTIEHUS OT
naBieHus"

26

HacplileHHbI 1 HEHACBIILICHHBII nap.
BnaxunocTs Bo3ayxa

27

BitasxxHOCTB BO311yXa U €€ U3MEPEHHUE.
JlabopaTtopHast pabora "Ornpeznenenue
OTHOCHUTEIILHOM BJIAXXHOCTH BO3ayXxa"

0.5

28

Permenue 3agayq mo reme "BraaxxsocTh"

29

Pemenue 3ana4 v ananus cuTyamuu,
CBSI3aHHBIX C SIBJICHUSIMU UCTIAPEHUS U
KOHJICHCAIIUH

30

OHeprus TomuBa. Y ieiabHas TeroTa
CrOpaHus




31 [IpuHMnIb paboThI TEMIOBBIX JBUTATENEH

1 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CropaHus

33 KIIJI TenmoBoro gBurareis

14 Pemenue 3agau mo reme "KIIJ[ TemoBoro
nsurareis"”

15 Ypok-koHpepenuus "TenaoBbie IBUTATEIN U
3al[uTa OKpysKaroiieu cpeab”

36 TenuioBbie MOTEPHU B TEMIIOCETSIX

37 3aK0oH COXpaHEHUs U MPEBPAILICHUS SHEPTUH B
MEXaHUYECKUX U TETUIOBBIX MPOIECcax
[ToaroToBKa K KOHTPOJIBHOM paboTe 10 TEME

38 "TemnoBsie siBIeHUS. MI3MeHEeHNE arperaTHbIx
COCTOSTHHM BerecTna'
KoHnTtponbhas padora mo teme "TemioBbie

39 sBJICHHS. VI3MEHEHHE arperaTHbIX COCTOSTHUN
BerecTna"

40 DnekTpuzanus Tei. [[Ba poaa 3apsioB
Ypoxk-uccnenosanue "Hccaenopanue

41 CIoCO00B Pa3IUYHBIX BEUIECTB
HadJICKTPU30BHIBATHCS "

47 B3aumoneiicTBre 3apsKeHHBIX Tell. 3aKOH
Kynona

13 DnekTpuueckoe mose. HanpsokéHHOCTD

QJICKTPHUUYCCKOI'O I10JIA. HpI/IHI_II/Il'I




CYNEPIIO3UIMU INEKTPUUECKUX MTONEIT

Hocurenn QJICKTPHUUYCCKUX 3aPA10B.

44 . 1
DOnemeHTapHbIi 3apsan. CTpoeHue aToma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTrOo 3apsiaa 1

46 [IpoBOAHUKH, AUDIEKTPUKH U 1
MOJIYITPOBOTHUKHU

47 Ypok-koHpepeHIus "DneKkTpu3anus B 1
IOBCEIHEBHOM XU3HU"

43 Pemenue 3amgau o teme "3akoH cCOXpaHEHUS |
AIEKTPUIECKOTO 3apsiaa’

49 DnekTpuueckuil Tok. UcTouHuKH i
AIEKTPUUYECKOTO TOKA
Ypok-uccnenoanue "MccnenoBanue

50 JIEUCTBUSA JIEKTPUUECKOIO MOJIA Ha 1
MIPOBOJIHUKH U TUDJICKTPUKH"

51 DJIEKTPUUYECKU TOK B METaJIax 1

52 DIIEKTPUUYECKHI TOK B JKUJIKOCTSX U Ta3ax 1

53 DneKkTpuyecKkas 1ernb 1

54 Cuia Toka. AMriepmerp 1

55 DIeKTpUUECKoe HarpshKkeHue. BoabTmeTp 1

56 JlaGopaTtopHnas padora "COOpKa 1 UCIIBITAHUE 1
AIEKTPUUYECKOM 1IeTIH TOCTOSHHOTO TOKa"

57 3aBUCHUMOCTh CHJIbI TOKA OT HaIPsDKCHUS. 1
3akoH Oma aJid yd4acTKa Lenu

58 JlabopaTtopnast paborta "HccnenoBanue 1




3aBUCHMOCTH CHJIBI TOKA, TPOTEKAIOIIETO
4yepe3 pe3ncTop, OT HANPSHKEHHS Ha
pe3ucTope U CONpOTUBIIEHUS pe3nucTopa’

9HeKTpI/I‘ICCKOG COIIPOTUBJICHHC. VYaennHOE

> COIIPOTHBIICHUE

60 JlaGopaTopHas padota "Onpezaenenue
yIETBHOTO CONPOTUBICHUS TPOBOJHUKA"

61 Pemenue 3agad o Teme "DiekTpudeckoe
COIPOTHUBIIEHUE. Y IEIbHOE CONPOTHUBIIEHUE"

62 Pemenue 3anau no teme "3akon Oma"

63 [TocnenoBarenbHOE U MapaieIbHOE
COEMHEHUS MPOBOIHUKOB
JlabopaTtopnast pabora "[IpoBepka mpaBuia

64 CJIOKEHHUSI HAIPSHKSHUN TTPH
MOCIIEe0BATEILHOM COSTUHEHUH JIBYX
pe3uctopon"

65 Pemenue 3anau no teme "I[locnenoBarenbHoe
U HIapajuieIbHOE COETUHEHUS IPOBOIHUKOB"
JlabopaTtopnast pabota "[IpoBepka mpaBuia

66 JUISI CUJIbI TOKA MPU NapajuieIbHOM
COEJIMHEHUU PE3UCTOpPOB"

67 Pemenue 3a1au Ha npumeHeHne 3akoHa OMa
JUTSL PA3JTUYHOTO COSAMHECHHSI IIPOBOTHUKOB
OJ1C 1 BHyTpEeHHEE CONIPOTUBIICHHE

68 HCTOYHHKA TOKa. 3akoH OMa 11 IOJIHOU

e




69

Pemenue 3amgau o reme "IJIC, BHyTpeHHEE
COINPOTUBIIEHUE UCTOYHMKA TOKA. 3akoH OMma
TSl TIOJTHOM 11enu”

70

JlabopaTtopnast padora "Onpenenenne IC u
BHYTPCHHCTO COIIPOTHUBJICHUA NCTOYHUKA
ToKa"

71

[IpaBuna Kupxroga

72

JlabopaTtopHas pabota "IIpoBepka nmpaBui
Kupxroga"

73

VYpok-uccnenosanue "M3ydyeHue BOibT-
AMIICPHBIX XapaKTCPHUCTUK HEJIMHEHHBIX
3JIEMEHTOB"

74

Pabora snexrpuyeckoro Toka. MOIHOCTh
AIIEKTPUYECKOTO TOKA

75

JlaGopaTopHas pabota "Onpenenenue padoThI
¥ MOIIIHOCTH 3JIEKTPUYECKOTO TOKa"

76

3akoH Jlxoyns-Jlenua. Ilorpedurenu
3NIEKTPUYECKOro Toka. KopoTkoe 3ambIkaHne

77

Ypok-koHpepenus "OObSICHEHHE U TIPUHITATT
JIEUCTBUS TOMAIITHUX
AIIEKTPOHArPEeBATEIBHBIX TPHOOPOB"

78

[ToaroroBka Kk KOHTPOJILHOU paboTE 1O TEME
"JrekTpuuecKue 3apsabl. 3apsLKEHHBIC Tena U
nx B3auMoaeucTBus. I1ocTOSHHBIN
ANEKTPUIECKUIN TOK"

79

KonTponbHas padora no teme




"JrekTpuuecKue 3apsabl. 3apsLKEHHbBIC Tela U
ux B3aumojiercTBud. [locToAHHBIN
ANEKTPUIECKUIN TOK"

ITocTossHHBIE MAarHUTHL. MaruuTHOE MOJIe

80 3eMJIM U €ro 3HaueHME JJIs )KU3HU Ha 3eMiie
Ypok-uccienoBanue "M3yueHre MarHuTHOTO

81 IOJISI ITOCTOSTHHBIX MarHUTOB TIPH MX
o0BeAMHEHUH U pa3neieHnn. Busyanuzanus
TIOJISI TIOCTOSSHHBIX MarHUTOB"

22 OnbIT Opctena. MaroHuTHoe mose
AJIEKTPUIECKOTO TOKA
OneiT AMniepa. MarHuTHOE 10Jie€ KaTyIIKH C

83 TOKOM. [IpMeHeHne IeKTPOMarHuToB B
TEXHUKE

%4 Cwita AMriepa u onpejeneHue eé
HarpaBJICHUs

25 Pemenue 3agau no reme "Cunia Amnepa u
omnpezeeHue e€ HanpaBiaeHUs"
DIIEKTPOABUTATEIb IOCTOSHHOTO TOKA.

86 Hcnonb3oBanue 2J1eKTpoABUTaTEICH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCIOPTE

g7 JlabopaTtopHast pabora "N3yuenue neicTBus
MarHUTHOTO TI0JISI Ha MTPOBOJIHUK C TOKOM"

28 Ypoxk-koupepenuus "[IpakTrueckoe
IPUMEHEHHUE AIEKTpoABUraTesien"

89 JlaboparopHas padota "KoHcTpynpoBaHue u




u3ydeHue paboThl AJEKTpoABUTATENS"

90

JlaGopaTtopHnas padorta "U3zmepenne KI1/]
AJIEKTPOJIBUTATEIILHOW YCTAaHOBKH"

91

OnpiTel Dapanes. 3aKOH ANEKTPOMarHUTHOM
uHaykuuu. [pasuiio Jlenna

92

VYpok-uccnenosanue "Hccaenopanue
W3MEHEHH 3HAYCHUS M HATIPaBJICHUS
MHAYKIIMOHHOTO TOKa"

93

Pemenue 3amau nmo treme "3akoH
AMEKTpOMarHuTHON uHaykIuu. [IpaBuno
Jlerna"

94

Onekrporerepatop. CriocoObl mOMyYeHUs
AIEKTPOIHEPTHH

95

Ypok-koHpepeHIus "DIeKTpoCcTaHIuU Ha
BO300HOBJISIEMBIX HCTOYHHUKA SHEPTUU.
[Tpo6Giemb! 3xonoruu. TOIMBHBIE TIEMEHTHI
U DJIEKTpOMOOHIH"

96

[TonroroBka K KOHTPOJIBHOK pabOTe MO TeMe
"DJIeKTpOMAarHuTHbIE sIBJICHUA"

97

KonTponbHas padota "DnekTpoMarHuTHbIE
SBJICHUS"

98

PaGora ¢ tekctamu o teme "TemnoBele
saBiaeHus"

99

Pabota ¢ Tekctamu 1o Teme "DIIeKTpHIeCKUE
3apsiibl. 3apsSKEHHBIE Tella U UX
B3auMonencTaue"




100 Pabora ¢ tekcramu o teme "IlocTOAHHBII

ANEKTPUIECKUIN TOK"

101 Pabota ¢ TexcTamu 1o TeMe "MaruuTHbIE

siBjeHus"

102 PaboTta ¢ TekcTaMu 110 TEME

"DJeKTpOMarHuTHas MHAyKuus"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

22.5




9 KJIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

KonTpoan
Bcero HbIe
padoThI

IIpakTHyec
KHe
padoThbI

JlaTa
H3yYeH
usi

DJIEeKTPOHHbIE
nugposbie
o0pa3oBarteib
HbIe pecypchl

Mexanundeckoe ABuxkeHue. MarepruanbHas
Touka. CriocoObl ONUCaHUsI MEXaHUYECKOIO
JBUKCHUSI

Cucrema orcuyera. OTHOCHTEIBHOCTD
MCXaHHNYCCKOI'O ABMXKCHU A

BCKTOpHBIC BCJIIMYMHBI, OIICPAllkH C
BCKTOpaMu, IIPOCKIKUU BEKTOPOB

Pangunyc-BekTop MarepraibHON TOYKH,
IepeMeNIeHUE Ha INIOCKOCTH

PaBHOMEpHOE IPAMOIIMHEWHOE JBUKEHUE

Pemenue 3amau o reme "PaBHOMEpHOE
MPSAMOJIMHEITHOE ABUKEeHHE"

HepaBHoMepHOE TPSAMOIMHEHOE
nBukeHue. CpeaHsis U MTHOBEHHas
CKOPOCTb T€Jla TP HEPABHOMEPHOM
JBUKEHUU

Jlaboparopuas padora "Onpenencaue

CpeIHEN CKOPOCTH CKOJIbKEHUS OpycKa Win

JBIDKEHUS [IApPHKa 10 HAKJIOHHOU
miIockocty"”




PaBHOyCKOpEHHOE IPSIMOJIMHEHHOE
JBH>KEHUE. Y CKOpEHUE

10

CKOpoCTh PaBHOYCKOPEHHOT'O
MPSMOJIMHEHHOTO IBYOKeHMS. ['paduk
CKOPOCTH

11

Pemenue 3agau no teme "CKopoCTh
PaBHOYCKOPEHHOT'O IPSIMOJIMHEHHOTO
nBIKeHuA"

12

[lepemerieHue npu paBHOYCKOPEHHOM
HPSIMOJIMHEHOM JABM>KEHUU

13

Jlaboparopuas padota "Onpenencaue
YCKOPCHHS TeJla MPU PAaBHOYCKOPSCHHOM
NBIDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"

14

Pemenue 3anau no reme "llepemernienue
IIPH PaBHOYCKOPEHHOM TPSIMOJTHHEHHOM
IBIOKeHNN"

15

JlaGopatopHnas pabora "HccnenoBanue
3aBUCUMOCTH IyTH OT BPEMEHU NpHU
PaBHOYCKOPEHHOM JBMKEHUH 0e3
HavyaJbHOM ckopocTu"

16

I'paduueckas mHTEpIIpeTaLIUs YCKOPEHUS,
CKOpPOCTH, TPOMJAEHHOIO IIyTH U
IepeMenIeHus 11 IPSMOIMHENHOTO
ABHUKCHU S

17

Pemenue 3anay no teme "I 'paduyeckas
UHTEpIIPETALHS YCKOPEHHUS, CKOPOCTH,




MIPOMICHHOTO MYTH U TIEPEMEILICHUS JITIst
MPSIMOJIMHEHHOTO IBHKCHUS"

Yckopenue cBoOo1HOTO TIafeHus. OnbIThI

18
T'annnes

19 Pemenue 3amau nmo treme "Yckopenue
cBOOOIHOTO ImageHus"

20 JIBrokenue Tena, OpoIIeHHOTO O/ YTJIOM K
TOPU30HTY

)1 Pemenue 3amau mo treme "JIBrkeHue Tena,
OpOILIEHHOTO MO YTJIOM K TOPU30HTY"
JlabopartopHnast paborta "HcciaenoBanue

22 JBUKEHUSI TeJa, OPOIIEHHOTO MO/ YTJIOM K
rOpU30HTY"
Pemenue 3amau mo teme " J[Br>keHUE MO

23 JeCTBHEM YCKOPEHHUs CBOOOIHOTO
nageusa"

24 JIBrKEHUE 110 OKPYKHOCTH

75 JInHeliHas u yrioBas CKOPOCTb, IEPUO U
yacToTa

2% CKOpOCTh U YCKOPEHHE MPH JIBUXKEHUU 110
OKPY>KHOCTH

7 Pemenue 3amad mo teme "/[BrkeHue mo
OKpykHOCTH"
VYpok-koHpepenius "PacnioznaBanue u

28 npUOIMKEHHOE OTMCAHKUE PA3ITUIHBIX

BHUI0B MEXaHUYECKOTO ABMKEHUS"




[ToaroToBka K KOHTPOJIBHOU pabOTeE MO TeMe

29 "MexaHHUEeCKOe ABMKEHHE U CIIOCOOBI €To
omucaHus"
KonrponsHas padora o Teme

30 "MexaHHUEeCKOe ABMKEHHE U CIIOCOOBI €To
omucaHus"

31 IIepsebiii 3akoH HeroToHA. BekTop cuitbl

1 Bropoii 3akoH HeroToHa.
PaBHOpelicTByIOIIAs criia

3 Tpertnii 3akon Hetotona. Cynepno3unus
cuIl

34 Cuna ynpyroctu. 3akoH ['yka

35 Pewenue 3anau no reme "Cuna ynpyroctu"
Jlaboparopuas padota "HccienoBanue

36 3aBUCHUMOCTH CUJIBI YIIPYTOCTH,
BO3HHUKAIOIIEH B IPYKUHE, OT CTEIIEHU
nepopManuy Npy>KUHbI"

37 Cuna tpenus. Koo duuueHT tpenuns

18 Jlaboparopnas pabota "Onpenenenue
Kod(duLeHTa TPEHUS CKOIbKEHUS "
Jlaboparopuas padota "VccienoBanue

39 3aBUCHUMOCTH CHUJIbI TPEHHS CKOJIBKESHHS OT
CUJIbl HOPMAJIBHOTO JJaBJeHus"

40 JIBM>KEHME TeI 110 OKPY>KHOCTH 101

[[€I>'ICTBI/IGM HECKOJIBKHX CHIJI




41

3akoH bepHynu u noabEMHAs cuila Kpbuia

Ypok-koHpepenuus "CoBpeMEeHHbIE
JeTaTeNIbHbIC allapaTkl, Cy/1a Ha

42 MOABOJIHBIX KPbUIbAX, AaHTUKPBLIO Ha
CKOPOCTHBIX aBTOMOOUJISIX. [[BrokeHMe
1oe3/1a Ha MarHUTHOM Mmojyike"

13 Cuiia TSXKECTH ¥ 3aKOH BCEMUPHOTO
TATOTEHUS

44 JIBr>KeHue Te BOKPYT TPABUTAIIMIOHHOTO
uentpa. [lepBas kocMuueckast CKOpOCThb

45 HesecomocTs u neperpysku

46 PaBHOBECHE MaTepHaIbHON TOYKH.
AOCOTIOTHO TBEPIOE TEIIO

47 MowmeHT cunsbl. [IpaBuiao MOMEHTOB

43 VYpok-uccinenosanue "OnpeneeHne HeHTpa
TSYKECTH pa3INyHbIX Ten"

Nmnynse Tena. U3menenne nMmityinbca.

49 Nmnynbe cunbl. Yopyroe u Heynpyroe
B3aUMO/ICIICTBUE

50 3aKOHbI U3MEHEHHUSI U COXPAHECHUS
HMITyJIbCa

51 PeakTuBHOE NBUKEHNE

57 Pemrenue 3anau mo reme "3akoH coXpaHeHUS
uMmIyibsca. PeaktuBHoe nBrkeHue"

53 Mexanndeckas paboTa U MOIITHOCTb




54

PaboTa cuitbl TSKECTH, CUITBI YIPYTOCTH U
CHUJIBI TPEHUS

55

Jlaboparopnas pabota "Onpenenenue
paboThI CUIIBI TPEHUS TPU PABHOMEPHOM
JBUKEHHUH TeJIa [0 TOPU30HTAIBHON
nosepxHoctu"

56

Csi3b 3HEpruM U paboTHI

57

Jlaboparopuas padota "Onpenencaue
paboThI CHITBI YIIPYTOCTH TIPH MOABEME
rpy3a C HCIOIh30BAaHUEM HETIOABIIKHOTO H
MOABUKHOTO OJIOKOB"

58

[TorenumanpHas SHEPTUs

59

Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPIUu

60

3aKOH U3MEHECHUS U COXpaHCHUA
MEXaHHUYECKOM OHCPIun

61

Pemenue 3amay mo teme ""3aKOHEBI
W3MEHEHUS U COXPAHEHUS MEXaHUYECKOU
sHeprun"

62

[ToaroroBka K KOHTPOJIBHOU PabOTE MO TEME
"B3anMoIeNCTBHE TEI. 3aKOHBI
coxpaHeHus"

63

KonrponsHas padora o Teme
"B3aumopeiicTBue Tei. 3aKOHBI
coxpaHeHus"

64

Konebarensuoe nmxenne. OCHOBHBIE




XapaKTePUCTHKH KOJICOaHU: TIEpUO/I,
94acTOTa, aMIUIATY/1A

MaremaTryecKuid U NPy>KUHHBIA MASITHUKMU.
Jlabopartophast paborta "HcciaenoBanue

65 3aBHCHMOCTH Iepuo/ia KoneOaHuil rpysa Ha 05
HUTH OT JJIMHBI HUTH"
Jlaboparopnas pabota "Hccrnenoanue

66 3aBUCUMOCTH TIEpHOJIa KOeOaHmid 1
MPYKUHHOTO MasiTHUKA OT Macchl rpy3a”

67 I"apmoHnueckue KoeOanus

68 Jlaboparopuas padora "U3mepenue 1
YCKOpPEHUsI CBOOOTHOTO TaicHUS"

69 3aryxaromue Konedanus. BeiHyX/1eHHbIE
KoJjiebanus. Pe3onanc

70 [IpeBpaienue sHepruu npu KojaedareTbHOM
JBUKCHUH
Ypok-uccienosanue "[IpoBepka

71 HE3aBHCUMOCTH I1epHoJia KosiebaHuil rpysa, 1
MOABEIICHHOTO K JICHTE, OT MacChl rpy3a"

7 MexaHH4eCKre BOJHBI: IPOJIOJIBHEIC U
MOTICPEYHBIE

7 CpoiicTBa MexaHu4yeckux BoiH. [lnHa
BOJIHBI U CKOPOCTH €€ paclpOCTPaHECHHS
Ypok-uccinenoBanue "HabmroneHue

74 unTepdepeHuu u qudpaKuy BOJIH Ha 1

MOBEPXHOCTH BOJIbI"




VYpok-koHpepeHnius "MexaHnuecKrue BOJIHbBI

73 B TBEpOM Tene. CelicMuieckue BOTHBI"

76 3Byk. PacnipoctpaHenue u oTpaxkeHue 3ByKa

77 Pewenue 3anau no reme "3ByK"
VYpok-uccnenoBanue "IKCepUMEHTAIbHOE

78 onpe/ieJICHUE TPAHUIL YACTOTHI CIIBIIITUMBIX
3BYKOBBIX KoJieOaHMii"

79 I'poMKOCTb 3BYKa U BHICOTA TOHA.
AKyCTHYECKHI pe30HaHC.

20 Ypok-uccienosanue "HabmroaeHue u
00BsICHEHHE aKyCTHYECKOro pe3oHaHnca"
Wudpassyk u ynerpa3Byk. Kondepenmms

81 "Ucnonp30BaHue ynbTpa3ByKa B
COBPEMEHHBIX TEXHOJOTHUAX"

%) DNEeKTPOMArHuTHOE TOJIE U
3JIEKTPOMArHUTHBIE BOJIHBI

83 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepenmus "lkana

84 AJIEKTPOMArHUTHBIX BOJH. Mcronb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJIS COTOBOM
cBs3u. Pagmnonokanus. Kocmuueckas cBs3p "

25 Pemenue 3aa4 Ha onpeeneHne 4acToThl U
JUTMHBI 3JIEKTPOMArHUTHOM BOJHBI

26 DneKTpOMarHuTHas pUpo/ia CBETA.

CxopocTs cBeTa




BonHoBbIe cBolicTBa cBeTa: MHTEPPEPEHLINS

87
U audpakims

28 JlyueBas Mozienb cBeTa U TeoMeTpUuYecKas
ontuka. IcTouHUKH cBeTa

29 [IpssmonuHeitHOE pacpocTpaHeHHUEe CBETA.
3atmenus ConHua u JIyHbl

90 3akoH oTpaxeHus cera. [1nockoe 3epkaino

01 [TocTpoenue n3o0pakeHui,
c(OpPMHUPOBAHHBIX 3€pKAIOM

9 [Ipenomiienne cBeTa. 3aKOH MPEITOMICHHUS
cgeta. [lonHoe oTpakeHue ceTa.
Jlaboparopuas padota "VccienoBanue

93 3aBHCHMOCTH YTJIa IPETIOMIICHUS OT yriia
MaJieHHs CBETOBOTO JIyya Ha TPaHUIIe
«BO3yX-CTEKIIO»"

04 VYpok-uccienoBanue "AHanus u
00BSICHEHUE ONTHYECKOTO MUpaka"
VYpok-koudpepenmus "Mcnonbp3zoBanue

95 MIOJTHOTO BHYTPEHHETO OTPasKCHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

96 JIun3za, xon nyuel B TuH3e

97 dopmyJiia TOHKOH JIUH3BI
Jlaboparopuas padota "Onpenencaue

98 (OKYCHOTO PACCTOSIHUSI M ONTHYECKOMN CHITBI

coOuparomie JTHH3HI"




99

[Tosrydenne n300pakeHHIA ¢ TTOMOIIHIO
coOuparoIel ¥ pacCeUBAIONICH JTNH3

100

Ypok-koHpepenuus "Ilpunnun geicTBus
ONTUYECKUX MPUOOPOB (MUKPOCKOTI,
Teneckor, ¢goroanmnapar)"

101

I'ma3 xak onTuyeckas CUCTEMA.
EHI/IBOPYKOCTB H JaJIbHO30PKOCTH

102

Pasnoxxenue 6enoro csera B criekTp. OMNbITHI
Herotona. CiioxeHne CieKTpaabHbIX
uBeToB. Jlucnepcus ceera

103

Ypoxk-tipaktukym "Habmonenue u
0OBSICHEHHUE OTIBITOB IO PA3JIOKEHHIO
6emoro ceera B criektp. [lomyuenue 6emoro
LIBETA MIPH CJIO0KEHUH 1IBETOB"

104

OmnsiTel Pe3epdopaa u miianerapHas Mosieb
aTroma

105

[Tocrynater bopa. Mozaens atroma bopa.
Hcnyckanue v noryionieHue cBeTa aTOMOM.

106

KBantbl. JIunelyaTbie CIEKTPhI

107

Ypok-tipaktukym "HalirroieHre CIUTOIIHBIX
U JINHEHYATbhIX CIIEKTPOB U3JIyUYEHUS U
UCIyCKaHus"

108

PannoaktuBHOCTH. Anb(a-, 6eTa- u ramma-
W3ITy4CHUS

109

Crtpoenue atoMHoro siipa. Hykinonnas
MOJIeTIb aTOMHOTO siipa




110

PannoaktuBHble peBpanieHus. M3oronst

111

[lepuon monypacmana

112

VYpok-koubpepenuus "Jleiictue
PallMOAaKTUBHBIX M3Ty4YECHUH HA )KUBBIC
OpTraHU3MBI. 3alIUTa OT PAAHMOAKTHBHOTO
n3inydyeHus"

113

SAnepHble peakuu. 3aKOHBI COXPAHECHHS
3aps10BOrO U MaCCOBOTO YHUCEI

114

9Hepr1/1${ CBS3H AaTOMHBIX AJCP. CBs13b
MacCcChbl 1 SHCPIruu

115

Pemenue 3amau nmo treme "SAnepHeie
peakuuu. JHeprus cBs3u"

116

Peakiiuu cuHTe3a U JAeNCHUA sSIAEp.
Uctounuku sueprun CoJiHIa U 3BE3]T

117

VYpok-koubepenuus "SnepHast sHEpreTUKA.
DKOJIOTHYECKHUE MPOOIEMBI IIePHON
SHEpreTuKu"

118

[ToaroroBka K KOHTPOJIBHOU PabOTE MO TEME
"Kosnebdauus u BOJIHBL. CBETOBBIE U
KBAaHTOBBIE ABIcHUS"

119

KontposbHas padota no teme "Konedbanus
1 BOJIHBL. CBETOBBIC U KBAHTOBBIC SIBJICHHS"

120

Pemenue pacuyeTHBIX IO TEMe
"MexaHndeckoe aIBUKeHue"

121

PGIHGHI/IG pvaeTHI)IX 1 KAQYCCTBCHHBIX 3aJ1a4
o teme ""B3aumoneiictsue ten"




Pemenne PACUCTHBIX U KAYCCTBCHHBIX 3aJia4

122 110 TeMe "3aKOHbI COXpaHEHUsI SHEPTUU U
uMmmyJsbca'

123 JlaboparopHbie pabOTHI 110 TEME
"MexaHndeckoe JByxeHue"

124 JlaGopaTopnbie pabOThI 11O TEME
"Bzaumoneictaue ten"

125 Jlaboparopusie paboTsl 1o Teme "IIpocTeie
MeXaHU3MbI"

126 Pemrenue pacueTHBIX ¥ KAYECTBEHHBIX 3a/1a4
o teme "TeroBsie mporecch”

127 Pemenne pacueTHBIX M KAYECTBEHHBIX 3a/1a4
o teme "BrnaxHOoCTh"

128 Pemenne pacueTHBIX M KAYECTBEHHBIX 3a/1a4
o teme "KIIJ] TennoBeIX apurarecii”

129 Pemrenue pacueTHBIX ¥ KAYECTBEHHBIX 3a/1a4
1o TemMe "3aKOHEI IIOCTOSIHHOr'O ToKa"

130 Pemrenue pacueTHBIX M KAYECTBEHHBIX 3a/1a4
o teme "KIIJI anexkrpoycTanoBoK"

131 JlaGopaTopubie paboThI 10 TeMe "3aKOHBI
IIOCTOSIHHOTO TOoKa"

132 JlaGoparopubie padboTsl o Teme "CBeToBbBIC
SIBJICHHS"

133 Pabora ¢ Texctamu 110 Teme "3aKOHBI

COXPAHEHHUS B MeXaHUKe"




134 PaGora ¢ Tekcramu 1o Teme "Konebanwus u |
BOJIHBI"
135 Pabota ¢ Tekctamu 1o Teme "CBETOBBIC 1
siBJIeHUS"
136 Pabota c Tekctamu o reme "KBanToBas u |
snepHas pusuka"
OBHIEE KOJIMYECTBO YACOB I10 136 45

[TPOIT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Beeaute ®usuka. 7 kiacc. Yuebnuk [lepoimkun .M., Usanos A.1.
®usuka. 8 knacc. YueOnuk [leppiukun .M., UBanos A.1.

®uzuka. 9 knacc. YueOnuk [lepeikun .M., Banos A.M.Bapuant

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Brenure®usuka. 7-9 knaccel. TexHoJIOrM4eckasi KapTa U CLIEHaApUH

ypoKoB pazBuBaroiiero ooyuenus. I'OC

®@usnka. 7 knacc. OnopHbIE KOHCIEKTHI U Pa3HOYPOBHEBBIE 3aaHUS K

yueOHuKky A.B. Ileprpiiknna

Puzuka. 8 knacc. ONopHbIE KOHCIIEKTHI U pa3HOYPOBHEBBIE 3a1aHUS K

yueOHuky A.B. Ilepbimikuna

®dusnka. 9 knacc. OnopHbIE KOHCIEKTHI U Pa3HOYPOBHEBBIE 3aaHUS K

yueOoHuky A.B. Ilepoimkunananabie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET

Brenute mannsie https://uchi.ru/






