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MNOSICHUTEJIBHAS 3AITUCKA

AnanTtupoBaHHs pabouass mnporpamMma Mo (U3MKE HAa YpOBHE OCHOBHOIO OOILEro
00pa30BaHMUs COCTABJIEHA HA OCHOBE MNOJOXEHMH M TpeOOoBaHMH K pe3ynbTaTaM OCBOEHUS Ha
06a30BOM ypOBHE OCHOBHOI 00pa3oBaTeibHOU MporpaMmsl, npeactaBieHHbix B ®I'OC 000, a
Takxke ¢ yu€rom (enepanbHoil paboueil nmporpammsl BocriuTanus U KoHuenuuu npenogaBaHus
yuebHoro npeamera «Dusmkay.

IIporpamma oTpakaeT coxepkaHue oOydeHus npenMeTry «Dusnka» ¢ yueToM 0cOObIX
oOpa3oBatenbHbIX MOTpeOHOCTEH oOyuatomuxcsi ¢ 3[IP. OBnagenue naHHBIM y4eOHBIM
IPEIMETOM NPEACTaBISIET ONPEACICHHYIO TPYAHOCTD A oOyyatomuxcs ¢ 3[IP. Oto cBsa3aHo ¢
0COOCHHOCTSIMH MBICIIUTENIEHOW JESTETbHOCTH, MEPHOANYECKUMU KOJICOaHUSAMU BHUMAaHHA,
MaJIbIM O00BEMOM MaMATH, HEIOCTAaTOYHOCTBIO OOILIEro 3amaca 3HAaHUM, MOHMKEHHBIM
M03HABATEIbHBIM HHTEPECOM M HU3KHM YPOBHEM PEUYEBOTO PAa3BUTHSI.

Jlnis ipeofosieHust TpyAHOCTEN B U3ydeHuH ydeOHoro npeamera «Pusnka» HeoOXxoanma
amanTanmusg o0beMa M XapakTepa yd4eOHOro marepuaja K IO3HABATEIbHBIM BO3MOXKHOCTSIM
JTAHHOM KaTeropuM OOydyarolmMXcsi, y4eT HX OCOOEHHOCTEHl pa3BUTHS: MCIIOJIb30BaHUE
QITOPUTMOB, BHYTPHUIIPEIMETHBIX M MEXKIPEIMETHBIX CBS3€H, IMOCTENEHHOE YCIOXKHEHUE
U3y4yaeMoro Marepuaa.

JlaHHasi mporpamMma KOHKPETH3UPYET COAEp)KaHUE MPEIMETHBIX TEM B COOTBETCTBHH C
TpeOOBaHUSAMHI 00pa30BATENBHOTO CTaHIAPTa, PEKOMEHAYEMYIO MOCIIE0BATEIbHOCTD U3YyUSHHUS
pa3zienoB (GU3MKU C YUETOM MEXIPEIMETHBIX ¥ BHYTPUIIPEAMETHBIX CBS3EH, JIOTUKH Y4eOHOTO
npoliecca, BO3PACTHBIX U ICHUXOJOTHYECKUX ocoOeHHocTel oOywatomuxcs ¢ 3IIP Ha ypoBHe
OCHOBHOTO 00111ero 00pa3oBaHUs, ONpPeeNsieT MUHUMAIbHbBII Ha0Op OIBITOB, AEMOHCTpAaLUH,
POBOJUMBIX YUUTENIEM B KJlacce, JJAOOPATOPHBIX paboT, BHIMOIHAEMBIX 00YyUaIOIIMMHUCS.

Metoauueckoli OCHOBOM H3ydeHHs Kypca «Dusuka» Ha YpOBHE OCHOBHOIO OOILEro
00pa3oBaHMs SBISETCS CHCTEMHO-ACATEIBHOCTHBIM TOIXO0JM, 00ECIeUYNBAIONINA JTOCTHKCHHE
JMYHOCTHBIX, METANpeJAMETHBIX M MPEAMETHBIX 00pa30BaTeNbHBIX PE3YJIBTATOB MOCPEICTBOM
OpraHu3alli aKTHBHOM TO3HABATEIFHOU JESTEIHHOCTH OOYYAIOLIMXCS, YTO OYE€Hb BAXXHO NpPHU
oOyuenuu aereit ¢ 3I1P, 11 KOTOPBIX XapaKTEPHO CHUKEHHE TI03HABATEIbHOW aKTUBHOCTH.

[IporpamMMa mo ¢u3uke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMs COCTaBJIEHA Ha

OCHOBE TOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOEHMsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOM mporpammbl, mpeactaBieHHbix B OI'OC OO0, a Takke ¢ yderom
dbenepasibHON pabodveil MporpaMMbl BOCTHTAHHUS W KOHIICMIMH TPENOJaBaHUs y4eOHOTO
npeamera « Pu3nKay.

Conmepxanne  nporpaMMbl 1o (U3MKE  HampaBleHO  Ha  (OpPMHpPOBAHUE
€CTECTBEHHOHAYYHOW TI'paMOTHOCTH OOYyYalOMIMXCSl M OpTraHU3alMi0 H3y4eHUs (QHU3NKH Ha
JeSITeIbHOCTHOM OCHOBe. B mporpamme mo (uU3MKe YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO
npeamera B peannsauuu  TpeboBaHuit PI'OC OOO k mnnaHupyeMbIM JHMYHOCTHBIM U
METaNpeIMETHBIM  pe3ylbTaTaM  OOy4eHHs, a  TakKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHMUs.

[IporpamMmMa no (u3MKe ycTaHABIMBACT paclpeiesieHne y4eOHOro maTepuana Mo rojaam
oOyueHus (o Kjaccam), HOpe[ylaraeT HPUMEPHYIO TIOCIEJOBATEIbHOCTh H3YYEHHUS TEM,
OCHOBAaHHYI0 Ha JIOTMKE pa3BUTHUA MPEAMETHOIO COJEp)KaHUS U ydeTe BO3PACTHBIX
0cobeHHOCTEH 00yyJaronuxcs.

[Tporpamma o ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKONW MOMOIIN YUUTEIIO
B CO3JIaHMM paboueil mporpamMmsl 10 y4eOHOMY IIpEIMETY.

®usmka ABISETCS CUCTEMOOOPA3YIOIUM JUIsl €CTECTBEHHOHAYYHBIX y4eOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIEKaT B OCHOBE MPOILIECCOB M SIBJICHUI, M3y4aeMbIX XHMUEH,
Ouonoruei, actpoHoMuell U (PU3NIECKON reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO



KapTUHY MHUpa, TPEAOCTaBISET HambOosiee SICHble 00pa3lbl NMPUMEHEHHS HAyYHOrO MEeToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIYICHUS JOCTOBEPHBIX 3HAHUN O MHPE.

OnHa W3 TIaBHBIX 337a4 (QHU3MUECKOro o0pa30BaHUs B CTPYKType oOmero oOpa3oBaHuUs
COCTOUT B (OPMHUPOBAHMHM E€CTECTBEHHOHAYYHOH TIpPaMOTHOCTH M HWHTEpeca K Hayke Yy
o0yyJarouumxcsi.

N3yuenne ¢usnkn Ha 0a30BOM YpOBHE TMPENIojiaracT OBJIAJCHUAE CIIEAYIOIIUMHU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

HAy4YHO O0OBSICHATH SIBJICHHA,

OLCHUBATh U IIOHUMATh 0COOEHHOCTHU HAaY4YHOTI'O UCCJICIOBAHUSA,

HHTCPIIPETUPOBATH JAHHLIC U MCIIOJIb30BATh HAYYHBIC JOKA3aTCILCTBA AJIA MOJTYYCHUA
BBIBOAOB».

[lenn usyuyeHus (U3MKKM HAa YpPOBHE OCHOBHOIO OOIIEr0 OOpa30BaHHs ONpENEICHBI B
KOHIIEMIINK TpenoAaBaHus yueOHoro mpenmMera «Dusuka» B 00pa3oBaTeNbHBIX OPraHU3AIMIX

Poccuiickoii @enepanum, peaan3yonx 0CHOBHbBIE 0011e00pa3oBaTeIbHbIe IPOrPaMMBbI.
Lenu n3ydyenust pusmku:

npuoOpeTeHre HHTEpeca M CTPEMIJICHUS OOyYaroIluXcs K HaydHOMY H3YYCHHUIO
NPUPOIBI, PA3BUTHE UX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHHA O HAYYHOM METOJle TIO3HAHUS U (QOpPMHUPOBaHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPYKAIOIIUM SIBIICHHSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa U3ydeHHsI OCHOB CTPOCHHUS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

(dbopMHpOBaHUE TPEICTABICHUI O POIM (PU3HMKH JUIS PAa3BUTHS JAPYTHX €CTECTBEHHBIX
HAayK, TEXHUKU U TEXHOJOTHUH;

pa3BUTHE TPEICTAaBICHUA O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHanTbHON
NEeSTENIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, TOATOTOBKA K JaIbHEHIIIEeMY OOYYSHHIO B 3TOM
HaIlTpaBJICHUH.

JocTikeHne STHX Ienedl mporpamMmbl MO0 (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3zoBaHus 00ECIIEUYNBACTCS PEIICHUEM CIISAYIONINX 3a/1a4:

npuoOpeTeHne 3HAaHUKH O JHUCKPETHOM CTPOCHHHM BEIIECTBAa, O MEXAaHWYECKHX,
TETIIOBBIX, JIEKTPUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSAX;

npuoOpeTeHNe yMEHHWH OINMUCHIBATh W OOBSICHATH (HU3MYECKUE SIBICHHSA C
UCIIOJIb30BaHUEM IOJTyYCHHBIX 3HAHHIA;

OCBOGHHE METOIOB pEHICHHUs MPOCTEHININX pPAaCYETHBIX 3aJad C HCIOJIb30BAaHHEM
du3nueckux MosieNnel, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3aa4;

pa3sBUTHE YMEHHMH HAOMIOAATh MPHUPOJHBIC SBJICHUS W  BBINOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCHEPUMEHTAIbHbIE HCCICAOBAHUS C HCIOJIb30BAHUEM
WU3MEPUTENBHBIX TIPHOOPOB;

OCBOCHHME NpPHUEMOB paboThl ¢ HH(popManuei (Gpu3nuecKoro conaepKaHHs, BKIIOYas
MHPOPMALIMIO O COBPEMEHHBIX JIOCTI)KCHUSX (U3WKH, aHAIM3 W KPUTHYECKOE
OlLleHMBaHKe NH(popManuy;

3HAKOMCTBO €O chepamu mpoecCHOHATIBEHON EeATebHOCTH, CBSI3aHHBIMU C (DU3UKOH,
U COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JOCTHIKEHHUSX (U3HUECKON
HaYKH.

Oo11ee 4ncIo YacoB, PEKOMEHOBAHHBIX JUTsl U3y4eHUs] PU3UKHU Ha 6a30BOM ypOBHE, —
238 yacoB: B 7 kitacce — 68 yacoB (2 "yaca B Heziento), B 8 kacce — 68 yacoB (2 yaca B HEJEINIO),



B 9 knacce — 102 yaca (3 yaca B HeZeIIO).

[Ipennaraemelii B mporpamMme Mo (GU3MKE MepedeHb J1adOpaTOPHBIX pPabOT U OIBITOB
ABIISIETCS. PEKOMEH/IATEJIbHBIM, YUYUTEIb JIelaeT BHIOOP MPU MPOBEACHUN Ja00PAaTOPHBIX paboT U
OTIBITOB C YY€TOM MHIUBUIYaTbHBIX OCOOCHHOCTEH 00YyJarOIIUXCS, CIIUCKA IKCIIEPUMEHTATTLHBIX
3aJjaHui, MpeaIaraeéMpIX B paMKaXx OCHOBHOI'O TOCYJapCTBEHHOI'O 3K3aMeHa 1o (pU3HKe.



COJAEP)KAHUE OBYYEHUA

7 KIIACC
®u3nka U e€ poJib B MIO3HAHUM OKPY/KAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoasl. GuUsndecKkue SABICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AJIEKTPUYECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckre BenMUYUHBL. V3Mmepenue ¢uznueckux BenuuuH. Du3nveckue MpudOopkI.
[TorpemHocTs n3MepeHuii MexxayHapoHas CUCTEMA €IUHUL.

Kak ¢usuka u Apyrue ecTeCTBEHHbIE HAyKH HM3Y4aroT MpHpoay. EcTecTBeHHOHAYYHBIN
METOJ TO3HaHUs: HAOII0/IEHWe, TOCTAHOBKA HAYYHOTO BOIPOCA, BBIJBIKCHHUE THUIIOTES,
HKCIEPUMEHT MO TMPOBEpKE THUMOTe3, O0OBsAcHeHHue HalIogaemMoro seiaeHus. Omnucanue
(bu3UYECKUX SIBICHUH C MOMOIIBI0 MOIeTIEH

Hemoncmpayuu.

1. MexaHu4eckue, TEIIOBBIE, JICKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHHS.

2. dusnueckue NpUOOPHI U MpoLEAypa NPSIMbIX U3MEPEHHI aHAJTOTOBBIM U LU(POBBHIM

npudopom.

Jlabopamopnwvie padbomot u onvimol.

OrnipeziesieHne EHbBI ASICHUS KAl U3MEPUTEITHLHOTO Tprodopa.
N3MepeHne paccTosiHUM.
W3mepenne 00bEMa KUAKOCTH U TBEPIOTO TENa.
Ornpezenenne pa3MepoB MaJIbIX TeJl.
W3mepenne teMreparypbl NpH IOMOIIM XKUAKOCTHOTO TEpMOMETpa W JaTdyHKa
TEMIIEpaTypBbl.
6. IlpoBeneHue wuccienoBaHMs MO MPOBEPKE THUIIOTE3bI: JAIBHOCTh MOJETA NIApHKa,
MyIEHHOTO TOPU30HTAIILHO, TEM OO0JIbINe, YeM OOJIBIIIE BEICOTA MTyCKa.
IlepBoHaya/IbHBbIE CBEICHUS O CTPOCHHMHU BelleCTBA.

CtpoeHue BemIecTBa: aTOMbI W MOJEKYJbl, WX pa3Mepbl. ONBITH, TOKa3bIBAIOIIUE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTU JIBMXKCHHMSI YacTHI] C TEMIIEpaTypoH.
BbpoyHnoBckoe nmBmwxkenue, nuddysus. BzanMopeiicTBue dYacTHI] BEIIECTBA: MPUTHKEHUE U
OTTAJIKUBAHUE.

SNk L=

ArperaTHble COCTOSIHMSI BEII[ECTBA: CTPOCHHE Ta30B, IKHUAKOCTEH H  TBEPABIX
(KpUCTaJUIMYEeCKHNX) Ted. B3auMOCBs3b MEXAy CBOWCTBAMH BEIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX W WX aTOMHOMOJIEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHBIX COCTOSTHUN
BOJIbI.

JHemoncmpayuu.

1. Habmonenne OpOyHOBCKOTO JIBUKECHUSI.

2. HaGmonenue nuddysum.

3. HaGmrogenue siBieHHA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM WM OTTAJIKMBAHHEM YacTHUIL

BEIIIECTBA.

Jlabopamopuwie pabomut u onvimol.

1. Omenka tuameTpa aToMa METOJIOM PSIOB (C UCTIOIB30BaHUEM (GoTorpaduii).

2. OmnbIThI 110 HAOIIOACHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIThl IO 0OHAPYKEHUIO AEUCTBHSI CUI MOJIEKYISIPHOTO MPUTSIKEHUS.

JIBHIKeHUe U B3aMMO/IelicTBHe Tell.



Mexannyeckoe IBMKEHHME. PaBHOMEpHOE W HeEpaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
Cpenssist CKOpOCTh IPU HEPABHOMEPHOM JBMKEHHUU. Pacder myTu u BpeMeHH JBUKECHHUSL.

SIBnenue wmHepuuMu. 3aKOH HMHEpUMHU. B3ammonelicTBue Tell Kak IMPUYMHA H3MEHEHMS
CKOPOCTH [IBMXEHHMS Teld. Macca Kak mepa uHepTHocTH Tena. IlmotHocTh BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BELIECTBA.

Cuna kak XapakTepucThka B3aumojeiicTBus Ten. Cuna ympyroctd M 3akoH ['yka.
W3mepenue cuwiibl ¢ NMOMOLIBIO JUHAMOMETpa. SIBneHue TaroreHus u cuwia Tspkectu. Cuna
TSOKECTH Ha Jpyrux maHetax. Bec tena. HeBecomocTs. CiiokeHHME CHII, HallpaBJIEHHBIX IIO
oz1HOH npsmoii. PaBHozelicTByromas cuwil. Cuna TpeHus. TpeHHe CKOJIbKEHUSI U TPEHUE MOKOS.
Tpenue B IpUpoe U TEXHUKE.

Hemoncmpayuu.

Habnronenne MexaHU4ecKoro JIBKEHUS Tela.
H3mepenne ckopocTy NPSIMOIMHEWHOTO IBHKEHUS.
Habnronenue siBlieHUs] HHEPLIWU.
HaOmroneHne u3MeHeHus: CKOPOCTH IIPU B3aUMOJICHCTBUH Tell.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEJ.
CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHOW MPSIMOM.
JIa6opamoprle pabomoul u onvimol.
1. Ompenenenue CKOPOCTH PAaBHOMEPHOIO JABMKEHMs (IIapUKa B KHMJIKOCTH, MOJENIN
AJIEKTPUUYECKOT'0 aBTOMOOWMIIS U TaK Jajee).
2. OmpeneneHue cpeiHEd CKOPOCTU CKOJBXEHMsI OpycKa WM IIapuKa 10 HaKJIOHHOU
IUIOCKOCTH.
OnpeneneHue MIOTHOCTU TBEPIOTO TeENIA.
4. OmpITbl, JEMOHCTPUPYIOILIUE 3aBUCUMOCTh pacTsbKeHUs (aedopmMariun) Npy>KUHBI OT
IIPUJIOKEHHOM CHJIBI.
5. OmnbITel, JEMOHCTPUPYIOIIHAE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT Beca TeNa U
XapakTepa COMPHUKACAIOIINXCS TTOBEPXHOCTEH.
JaBJyieHne TBEPIABIX TeJl, JKMAKOCTEH U ra3os.

JaBnenne. CriocoObl yMEHbILIEHUS U YBEIMUEHUS JaBiieHUs. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJeHUs Ta3a oT o0beMma, Temneparypsl. [lepenaua naBieHus: TBEpAbIMU TeJAMH, KUAKOCTAMU
u razamu. 3akoH Ilackans. [IHeBMaTHueckue MamnHbL. 3aBUCUMOCTD JABJIEHUS KMIKOCTH OT
rnyounsl.  I'mapocratnueckuit mapanokc. CooOwmaromuecss cocynsl.  ['miapaBnuueckue
MEXAHU3MBI.

AtMmocdepa 3emnn u atmochepHoe naBieHue. [IpuunHBI CylIecTBOBaHUS BO3TYLIHOM
obonmouku 3emnu. OnbiT Toppuyermn. M3mepenue atmocdepHOro naBieHUs. 3aBUCUMOCTh
aTMOC(EepHOrO JaBJCHUS OT BBICOTHI Haja YpoBHeM Mops. llpubopsl mms  u3MepeHus
aTMOC(EPHOTO JaBJICHUSL.

JleiicTBHE )XUIKOCTH U ra3a Ha MOrpYKEeHHOE B HUX TeJ0. BeITankuBaromias (apxume0Ba)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.
3aBUCUMOCTbD JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUIKOCTbIO U Fa30M.
Coobmaromuecs: cocysl.

I'mapaBnmyeckuit mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

I
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6. 3aBHCHMOCTb BBITAJIKUBAIOLICH CHIBI OT O0BEMA MOTPYKEHHOM YacTH Tena |
IUIOTHOCTH KUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CHJIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcinoBue I1IaBaHMs TeNl: IUJJABAaHUE WM MOTPY>KEHHE Tell B 3aBUCUMOCTU OT
COOTHOILIEHUS MNIOTHOCTEH Tea U KUAKOCTH.

Jlabopamopuwvie padbomot u onvimel.

1. HccrnenoBanue 3aBHCHMOCTH Beca Teja B BOJie OT 00bEMa MOrpyKEHHON B KUIKOCTD

4acTH Tela.

2. OmpeneneHue BBITAIKHUBAIOIIEH CHIbI, ACHCTBYIOLIEH HA TENO, HOTPYXKEHHOE B

KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHJIBI, JCHCTBYIOIIEH HAa TeEJIO B
KUAKOCTHU, OT Macchl Tela.

4. OnbITbl, IEMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHIIbI, AEUCTBYIOLIEH Ha
TEJIO B KHJKOCTH, OT 00BbEMa MOTPYKEHHON B JKUAKOCTh YACTH TeJla U OT IJIOTHOCTH
AKUIKOCTH.

5. KonctpyupoBaHue apeoMeTpa WIM KOHCTPYHMPOBAaHUE JIOAKHM U OIpeAeieHue eé
TPYy30MO0IbEMHOCTH.

Pabora u MmouiHOCTB. DHeprus.

Mexanuveckas pabota. MOIIHOCTS.

[TpocTtbie MexaHM3MBI: pblYar, OJIOK, HaKJIOHHAs IJIOCKOCTh. [IpaBmiio paBHOBecus
ppiuara. [IpuMenenue npaBuia paBHOBECHs pblyara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXAHUKU.
Koadpdumment mnonesnoro neiicteus (manee — KIIJ) mpocteix Mexanusmon. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass SHeprusa. KuneTnueckas W noTeHuuanpHas dHeprus. lIpespamienne
OJIHOTO BU/Ia MEXAaHUUYECKOHN HEPTUHU B APYroil. 3aKOH COXpaHEHUS SJHEPTHH B MEXaHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuwvie pabomot u onvimel.

1. Ompenenenue pabOThl CHUJIBI TPEHUS TPH PABHOMEPHOM JBM)KEHHH Tella II0

TOPU30HTAIILHOM MOBEPXHOCTH.
2. HccnepoBaHue ycaoBUM paBHOBECHUS pblyara.
3. WMsmepenue KIIJ] HakJIOHHOM MJIOCKOCTH.

4. H3yueHue 3aKOHA COXpPaHEHUSI MEXaHUYECKOI SHEPTUU.
8 KUIACC

TennoBble sBJICHUSA.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUN CTPOEHMsI BellecTBa. Macca
U pa3sMepbl aToMOB M MoOJeKyJl. ONbITbl, NOATBEPXKIAIOIMINE OCHOBHBIE TOJOXKEHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPHH.

Mogenu TBEPAOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSAHUH BeriecTBa. Kpucrammnueckue u
amopdHusle Tena. OObICHEHHE CBOMCTB ra30B, )KUIKOCTEH M TBEPABIX TNl HA OCHOBE MOJOXKEHUN
MOJIEKYJISIPHO-KUHETHUECKON Teopuu. CMauuMBaHUME U KanWULIpHblE sBieHUs. TersoBoe
pacIIUpEeHNe U CXKATHE.

Temneparypa. CBA3p TemmepaTyppl €O CKOPOCTbIO TEIUIOBOTO JIBMJKEHUS YaCTHILI.
Buytpennss sHeprus. CnocoObl HW3MEHEHHUsT BHYTPEHHEM »SHEpruu: Teruionepenada u
coBeplIeHre padboThl. Buael Terionepenaun: TEIONPOBOAHOCTh, KOHBEKIIHS, U3JIyYECHHUE.



KonmuecTBO TEmioThl. YenbHAs TETUIOEMKOCTH BellecTBa. TemmooOMeH U TerioBoe
paBHOBecHe. YpaBHEHHE TeIloBoro OamaHca. [lnaBieHue M OTBEepJeBaHHE KPUCTATUIMUECKHUX
BEUIeCTB. YaenpHas Terwiora miaBieHus. [lapooOpa3zoBanme u koHjeHcaius. lcmapenue.
Kunenue. VYnenbHas Ttemnota mapooOpa3oBaHHs. 3aBUCHUMOCTh TEMIIEpaTyphl KUIEHUS OT
aTMoc(epHOTo JaBICHHS.

BrnaxnocTs Bo3myxa.

DHeprus TOIJIMBA. Y IebHAas TEIIOTa CrOPaHUsl.

[Tpunmuner pabotsl TemioBbix aurateneil KIIJ TemmoBoro asurarens. TemoBble
JIBUTATENIM U 3aLATA OKPYKAOLIEN CPEBI.

3aK0oH COXpaHEHUs U IPEBPAILICHUS SHEPTUHU B TEIUIOBBIX MPOIECcCaXx.

Hemoncmpauyuu.

Habmoienne 6poyHOBCKOTO IBHIKEHUSI.

Ha6monenue nuddysun.

HaGimoteHue sIBIICHUI CMAaYUBAHMS U KAMMJUTSIPHBIX STBJICHHM.

Habitoienue TenaoBoro pacimmpeHust Ted.

V3MeHeHne 1aBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUM WU OXJIAXKICHHH.
[IpaBuna uamMepeHus: TeMnepaTypsl.

Bunpl Temionepenayu.
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OxJaxieHrue Ipy COBEPLICHUH PaOOTHI.

9. HarpeBaHnue npu coBepIICHUN PaOOTHI BHEIIHUMU CUJIAMHU.

10. CpaBHeHME TEIUIOEMKOCTEN pa3IMUHbIX BELIECTB.

11. HabGmaronenue kuexHus.

12. HabnroeHue moCTOSIHCTBA TEMIIEPATYPhI ITPH TUIABJICHHUH.

13. Mopenu TeIIoBBIX ABUTaTEIIEH.

Jlabopamopuwsie padbomot u onvimol.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbITHI O BhIpAIMBAaHUIO KPUCTAJUIOB OBAPEHHOM COJIM MIIM caxapa.

OnbITHI IO HAOIIOEHUIO TEIIOBOTO PACIIMPEHHSI Ta30B, JKUIKOCTEH U TBEPABIX TEI.
Onpeznenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.

OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJIEHUS BO3AyXa OT €ro o0béMa Hu
HarpeBaHUs WIN OXJIaKICHUS.

Al

6. IlpoBepka TUIOTE3bl IJWHEHHOW 3aBUCHUMOCTH JJUHBI CTOJIOMKA KHUAKOCTH B
TEPMOMETPHUYECKON TPYyOKE OT TEMIIEPATYPHI.
7. HaOmoneHne M3MeHEHUs] BHYTPEHHEH SHEpruM Tella B pe3yjbTaTe TeIyIonepenadd u
paboThl BHEIIHHUX CHIL
8. HccrenoBanue siBIeHHS TEINIOOOMEHA MPH CMEIIMBAHUM XOJIOJHON U TOpsiueii BOBI.
9. OrmpeneneHue KOJIWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpPH TEIIOOOMEHE ¢
HarpeThiM METAIIMYECKUM LIUIUHIPOM.
10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.
11. UccnenoBanue nporecca uCapeHusl.
12. Onpenenenue OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.
13. Onpenenenue yaenbHON TEMJIOTHI IJIABICHUS JIbJA.
DJleKTpuYecKkre ¥ MATHUTHbBIE SIBJICHUSI.
Onexrpuszanus Ten. J[Ba poja IIEKTpUYECKUX 3apsioB. B3anMopelicTBre 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJAEWUCTBUS 3apSIKEHHBIX TEA OT BEJIUYUHBI
3apsA70B U PACCTOSTHUS MEKY TEIAMH).



Onexkrpuueckoe nose. Hanpsx€HHOCTh 2nekTpuueckoro noss. IlpuHnun cynepno3unuu
AIIEKTPUYECKHUX M0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuyueckux 3apsaoB. DJIEMEHTapHBIM saekTpudeckuil 3apsa. CTpoeHue
atoma. [I[poBOAHUKY U TUAIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOIO 3apsiia.

ONIEKTPUYECKUM TOK. YCIIOBUS CYHIECTBOBAHUS DJIEKTPUUECKOro ToKa. McTouHukm
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHHWTHOE).
DNEeKTPUYECKUI TOK B JKHUJIKOCTAX U Tra3ax.

Onexkrpuueckasd uenb. Cuna Toka. OJnekTpuyeckoe HampspbkeHue. ConpoTHBIIEHHE
IIPOBOJIHMKA. YJIEJIbHOE COIIPOTUBJIEHME BellecTBa. 3akoH Owma Uil ydacTka LEMu.
[TocnenoBarenbHOE U MapaieIbHOE COETUHEHHE TPOBOJHUKOB.

PaboTa 1 MOITHOCTH AJEKTPUIECKOTO ToKa. 3akoH JIkoyms—JIeHna. DaeKkTpudecKue nemnu
U IOTPEOUTENHN SIIEKTPUIECKOM 3Heprun B ObITy. KopoTkoe 3aMbIKaHHE.

[locTostHHble MarHuThl. B3auMopaeilcTBME NOCTOSHHBIX MAarHMTOB. MarHutHoe mHoJe.
MarnuTtHoe noje 3eMIIM U €ro 3HaueHHe 1Jis1 ®Ku3HU Ha 3emiie. OnbIiT Dpcerea. MaruutHoe moiie
ANEKTPUUECKOro Toka. [I[puMeHeHne 37eKTpOMarHuToB B TeXHUKE. JIeCTBUE MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOABHUIATeNb IOCTOSHHOIO ToKa. lMcmosb3oBaHue
AJIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apanes. SIBieHue  anekTpomMarHuTHoM  uHAyKuuu. IlpaBmwiio  Jlenua.
Onektporedeparop. CrocoObl TONYYEHHS JJICKTPHUUYECKOW DSHEPTHUH. IJEKTPOCTAHIIMH Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Tell.

JIBa posia 31eKTpUYECKUX 3apsA0B U B3aUMOJCHCTBUE 3apsKEHHBIX TEll.
Y CTpOUCTBO U AEHUCTBUE IEKTPOCKOIIA.

DneKTpOCTaTUUECKAast UHYKIIHSL.

3aKOH COXpaHEHUs MIEKTPUUECKUX 3apsI/IOB.

[TpOBOAHUKY U TUAJIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKY ITOCTOSIHHOTO TOKA.

9. JleicTBUA 3IEKTPUIECKOTO TOKA.

10. DaexkTpuuecKuii TOK B KUJIKOCTH.

11. T"a30BBIi1 pa3ps.

12. 3mepeHne CUiibl TOKa aMIepMETPOM.

13. 3mepenue 37eKTpUYeCcKOro HaNpsKEHNsI BOIbTMETPOM.

14. PeoctaT 1 MarazuH CONpOTUBIICHUH.

15. BzaumoieiicTBHuE TOCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHue HEBO3MOKHOCTH Pa3/IeJIEHNUs IOJ0COB MarHuTa.
17. MonenupoBaHUE MarHUTHBIX MOJIEH MTOCTOSTHHBIX MAarHUTOB.

18. OnwIT Opcrena.

19. MarnuTHOE 10JI€ TOKA. DJIEKTPOMArHMmT.

20. JlelicTBME MarHUTHOTO I0JIsI HA IPOBOJAHUK C TOKOM.

21. DnexkTpoABUraTeb OCTOSHHOTO TOKA.

22. VccnenoBaHue SIBJICHUS 3JIEKTPOMAarHuTHOM MHTYKIIUH.

23. OnsiTel Papages.

24. 3aBUCHMOCTb HaIlpaBJICHUs HHAYKIIMOHHOTO TOKA OT YCJIOBUI €ro BOSHUKHOBEHMS.
25. DieKTporeHepaTop MOCTOSTHHOTO TOKA.
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Jlabopamopuwie pabomut u onvimol.

OIIBITEI IO Ha6J'II-O)I€HI/HO SJICKTPpU3alru TCJI I/IHI[yKIII/IeI\/II " IIpHU COITPUKOCHOBCHHUH.
HccnenoBanue ASHCTBUS SJCKTPUIESCKOTO OIS HA POBOJHUKA U TUIICKTPUKH.
COopka u mpoBepKa padOThI NIEKTPHUUECKOH IIETMH MOCTOSHHOTO TOKA.

W3mepenne u peryaupoBaHue CHIIbI TOKA.

N3MepeHne u perynupoBaHue HAPSAKEHHUS.

AN o e

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 Pe3UCTOpP, OT COMPOTUBICHHUS

pe3ucTopa 1 Haps>KEHUsI Ha PE3UCTOPE.

7. OnbIThl, JE€MOHCTPUPYIOLIME  3aBUCUMOCTb  3JEKTPUUYECKOTO  COMPOTHUBIICHUS
MIPOBOJIHUKA OT €0 JIJIMHBI, TIJIOMIAIU TIOTIEPEYHOTO CEYSHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUH MPU IOCIIEIOBATEILHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. IlpoBepka mpaBuia IJsi CUIbI TOKA IPU NapaJIeIbHOM COEAMHEHUU PE3UCTOPOB.

10. Onpenenenue paboOTHI JIEKTPUUECKOTO TOKA, UIYIIETO YEePE3 PE3UCTOP.

11. Onpenenenne MOUTHOCTH 3JEKTPUUECKOTO TOKA, BBIACISAEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO Yepe3 JaMIIOUKYy, OT HANpsHKEHUS
Ha HEW.

13. Onpenenenue KII/I narpeBarens.

14. UccaenoBanye MarHUTHOTO B3aUMOJIEUCTBHUS IOCTOSIHHBIX MAarHUTOB.

15. I3yuyeHne MarHUTHOTO TOJS TOCTOSHHBIX MAarHUTOB TMPH WX OOBEAUHEHUH U
pas3zesieHun.

16. UccnenoBanue AEMCTBUS DIEKTPHUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OnbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIbl B3AMMOJICHCTBUS KaTYIIKHA C TOKOM U
MarHuTa OT CHJIbl TOKA U HaIllpaBJI€HUs TOKA B KaTYIIKeE.

18. M3yuenue neicTBUS MarHUTHOTO MOJIsI HA IPOBOJHUK C TOKOM.

19. KoncrpyupoBanue u nu3ydeHue paboThl AJIEKTPOIBUTATEIIS.

20. U3mepenue KIIJI a5exkTpoaBUraTenIbHONM YCTAaHOBKH.

21. OnbITEl MO HWCCIENOBAHUIO SIBICHUS AJIEKTPOMATHUTHOW HHIYKIMH: HCCIEAOBAaHUE

WU3MECHEHUH 3HAYEHUs U HAIIPaBJICHUs NHIYKIUOHHOTO TOKA.
9 KJIACC

MexaHnn4yeckue siBJICHHS.

Mexannueckoe nBukeHue. MarepuaibHas Touka. Cuctema orcyé€ra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBWKEHHA. PaBHOMEpHOe mpsMonMHENHOEe JABMXKeHue. HepaBHOomepHOe
IpsIMOJIMHEWHOE ABMKeHHE. CpenHsss M MIHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBUJKCHHH.

Yckopenue. PaBHOyCKOpeHHOE TIpSIMOTMHEHHOE ABMkeHne. CBoboaHOe najeHue. OmbIThI
[Naymnes.

PaBHOMepHOe nBMXeHUe Mo okpykHocTH. Ilepuon u wacrora obpamienus. JIuneitHas u
YIJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH HerotoHa. Bropoi 3axkon Herorona. Tperuit 3akoH Herorona. IIpuHiun
CYNEPIIO3ULINH CUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CWJIa TPEHHUS CKOJBKEHHUA, CHJla TPEHUs
[IOKOS1, APYTHE BUBI TPCHMUS.



Cuna TSXKECTM M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOJHOIO IMaJCHUS.
JBuxenue 1uianer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. HeecomocTs u
Meperpy3KHu.

PaBHOBecue MaTepuanbHOM TOYKHA. AOCOMIOTHO TBEPAOE Telo. PaBHOBecHue TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpalieHus. MomeHT cuiibl. LleHTp TsxecTH.

Umnynec tena. M3menenne umnysibca. MmMnynabc cumbl. 3aKOH COXpaHEHHUS HMITYJIbCA.
PeakTuBHOE IBUKEHUE.
Mexannueckasi pabota ¥ MOIIHOCTb. PaboTa cui TsKecTH, ynpyroct, TpeHus. Csi3b

SHEPruu

u paGOTBI. HOTGHI_II/Ia.HBHaJI SHCpIrud TCJIa, MOAHATOrO HaJd MNOBCPXHOCTHIO 3CMIIM.

IToTrenumanbHas HEprus ckaroi npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKOU
DHEPruM. 3aKOH COXPAHEHMSI MEXaHUYECKON YHEPIHH.
Hemoncmpayuu.

1.
2.

AR

7.

8.

9.

10.
11.
12.
13.
14.
15.
16.

Habmoienne MexaHn4ecKoro JBUKEHHSI TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.
CpaBHeHHME MyTeW U TPACKTOPHUI JBMXKEHHUS OJIHOTO U TOTO K€ TeJla OTHOCUTEIHbHO
pa3HBIX TEJI OTCUETA.

N3mepenne cKkOpoCTH U YCKOPEHHUS MPSAMOIUHEHHOTO IBUKEHUSL.

UccnenoBanune npu3HakoB paBHOYCKOPEHHOTO JIBHIKECHHUS.

HaGroieHne IBYKEHUS Tella TI0 OKPYKHOCTH.

Habmroienne MexaHU4YecKuX SIBICHUN, TPOUCXOISAIINX B cucTeMe oTcuéra «Tenmexkay
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENFHO KabuHeTa (GU3HKH.
3aBHUCHMOCThH YCKOPEHHSI TeJla OT MAacChl TeJia U IEUCTBYIOIIEH Ha HETO CHJIBI.
HaGmronenue paBeHCcTBa CHJI TIPU B3aUMOJICHCTBUN TEJ.

N3menenue Beca Tena nNpyu yCKOPEHHOM JIBH)KEHHH.

[lepenaya nMmynbca Ipy B3aUMOJEHCTBUU TET.

[TpeoOpa3oBaHus SHEPTUH MIPH B3aUMOICHCTBHH TEJl.

CoxpaHeHHEe UMITYJIbCA NP HEYNIPYTOM B3aUMOJIECHCTBUHU.

CoxpaHeHHne UMITYJIbca MIPU a0COIOTHO YIPYTOM B3aUMOAECHCTBHH.

Habmtoienue peakTHBHOTO JABHKEHUSI.

CoxpaHeHue MEXaHUYECKOH SHEPTHH MTPU CBOOOTHOM HaICHUH.

CoxpaHeHne MEXaHNYECKON SHEPIHH MTPH IBUYKEHUU Teja MO/ IeHCTBUEM NPYKUHBI.

Jlabopamopusie pabomot u onvimel.

1.

KoHcTpyupoBanue Tpakra Ajisi pa3roHa M JAJbHEHIIEro PaBHOMEPHOIO JBMKEHUS
HIAPHKA UITH TEJICKKH.

Omnpenenenue cpenHel CKOPOCTH CKOJBXKEHHsI OpycKa WM JIBHXKEHUS IIapuKa 0
HaKJIOHHOH MJIOCKOCTH.

OnpezneneHue YCKOpEHHUs Tejla NMPU PaBHOYCKOPEHHOM JBIDKCHHM 1O HAKJIOHHOM
TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MIPU PaBHOYCKOPEHHOM JABM)KEHHUU 0€3
HayaJbHOM CKOPOCTH.

[TpoBepka THNOTE3BI: €COM MPH PaBHOYCKOPEHHOM JBM)KEHHHM 0€3 HayalbHOU
CKOPOCTM IyTH OTHOCATCA KakK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MMPOMEIKYTKHU BPpEMCHU OUMHAKOBEI.

HccnenoBaHue 3aBUCUMOCTH CWJIBI TPEHHUS CKOJBXEHHUS OT CUJIBI HOPMAJIbHOTO
JTaBJICHUSL.

Onpenenenne k03P PuUIMEHTA TPEHUS CKOTBKEHHUS.

Omnpenenenue KECTKOCTU NPYKUHBI.



9. Ormpenenenue pabOTBl CHIBI TPEHHUS TPU PABHOMEPHOM JIBKCHHUU Tela I10
FOPU30HTAJILHOM MOBEPXHOCTH.
10. Onpenenenue pabOTHl CHIIBI YNPYTrOCTH MPHU TOABEME Tpy3a C HCIOIb30BAHHEM
HEMNOJIBUYKHOTO U MOJIBXKHOTO OJIOKOB.
11. U3ydyeHue 3aKk0Ha COXpaHEHHUS SHEPTHH.
Mexanu4yeckue Kojie0aHus U BOJIHBI.

KonebartenbHoe nBuwxkenue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHW: MEpUOJ, 4acToTa,
aMIuTyna. MaremaTudecKuil U NPYKUHHBIM MasTHUKM. lIpeBpamienue sHepruu Ipu
KOJIe0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konedbanus. BeiHykneHHble koneOaHus. Pesonanc. MexaHuuyeckrue BOJIHBI.
CaoiicTBa MexaHnuecKuX BOJIH. [IponoabpHble U onepeyHbie BOJAHBL. JIJIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHusa. MexaHn4eCKUe BOJIHBI B TBEPJOM TeJE, CEUCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTB 3ByKa U BbICOTa TOHA. OTpaxkeHue 3ByKa. THPPa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Hab6mronenue xonebanmii Ten mox JeHCTBUEM CHITBI TSDKECTH U CUITBI YITPYTOCTH.

Habmonenue xonebanwuii rpy3a Ha HUTH U Ha MPY>KUHE.

Habnronenne BRIHYXICHHBIX KOJIeOaHMIA U pe30HaHCa.

PacrnipocTpanenue npoJoabHbIX U IONEPEYHBIX BOJIH (HAa MOJIEIH).

Habmtoienue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HaHC.

Jlabopamopuwvie pabomot u onvimol.

1. Omnpenenenne 4acTOTHI U IEPHOJIa KOJICOaAHUI MAaTEMaTHIECKOTO MasTHUKA.

2. Ormpenenenne 4acTOTHI U TIEPHOJIa KOJIeOaHUH MPYKUHHOTO MasTHUKA.

3. HccrnenoBanue 3aBUCHUMOCTH IepHOAa KojeOaHWH IMOABEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

4. HccnenoBanue 3aBHCHUMOCTH TE€pHOJIa KOJCOAHWN MPYKMHHOTO MAasTHUKA OT MacChl
rpysa.

5. TlpoBepka HE3aBUCUMOCTU MEpHOAa KOJeOaHW TIpy3a, MOJBEUICHHOTO K HUTH, OT
Macchl Ipy3a.

6. OmnbITel, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh TE€puoja KOJIEOAHUM MPYKUHHOTO
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MasiTHUKa OT MAcChl Ipy3a U KECTKOCTH MPY>KUHBL.

7. V3Mepenue yckopeHUsi CBOOOJIHOTO MaICHUSI.

DJIeKTPOMATHUTHOE T0JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.

DONeKTpOMarHUTHOE TMoJie. DJIeKTPOMarHuTHble BOJHBL. CBOMCTBAa 3JIEKTPOMArHUTHBIX
BouH. llIkana siaeKTpoMarHuTHEIX BOJH. MCIoNb30BaHUEe 3JIEKTPOMArHUTHBIX BOJH JAJIsSi COTOBOM
CBSI3H.

DneKkTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BomnHoBBIE CBOICTBaA CBETA.

Jlabopamopuwie pabomut u onsimol.

1. V3yueHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIBIO MOOUIIBHOTO TeIe(OHA.

CaeToBble sIBJICHHS.

JlyueBas monens cBeta. Mcrounuku cBeta. IIpsiMonuHelHOE pacnpoCTpaHEHUE CBETA.

3armenus Connua u JIynsl. Otpaxenue certa. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.



[Ipenominenue cBera. 3aKoH npenomiieHus cBeta. [lonHoe BHyTpeHHee OTpakeHHE CBETA.
Hcnonp3oBaHue MOJTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOIAX.

Jlunza. Xox nydert B smH3e. OnTmdueckas cucteMa ¢oToanmapara, MHUKPOCKONA |
Teneckona. ['na3 kak ontuueckas cucreMa. biim3opykocTs U 1aIbHO30PKOCTb.

Pasnosxenue 6enoro cera B criekTp. OnbiTel HpioToHA. Clio’keHUE CTIIEKTPATIbHBIX IIBETOB.
Hucnepcus caera.

Hemoncmpayuu.

0.
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IIpssMOnMHENHOE PaCIIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tonyuyenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTryeckuil CBETOBOI.

Xon nyuelt B cobuparomei Junse.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tonyyenne n300pakeHUI ¢ TOMOIIIBIO JTHH3.

[Tpuniun neiictBus doroanmnapara, MUKPOCKONA U TEIECKOIIA.

10. Mogens rnasa.

11. Pa3nosxeHne 6eoro cBETa B CHEKTP.

12. [Tonyuenue 6emoro cBeTa Mpu CIOKEHUW CBETA Pa3HBIX IIBETOB.
Jlabopamopuwie pabomut u onvimol.

I.
2.
3.
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HccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKEHHsI CBETOBOTO JIyya OT yrIJjla Ha/eHusl.
N3ydeHne xapakTepuCTUK U300pakeHuUs IpeIMeTa B IJIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTJjla MPEJIOMIJICHUS CBETOBOI'O JIyya OT yIJla MaJieHusl Ha
IPAaHULIE «BO31YX—CTEKIIO».

[Tomrydenue n300pakeHUIA ¢ TTOMOIIBIO COOMPAIOIIEH JINH3HI.

Onpenenenne POKyCHOTO paCCTOSHUS U ONTHYECKON CHIIBI COOUpAIOIIEH JTMH3HI.
OMnBITHI MO PA3JIOKEHUIO 0EI0r0 CBETa B CHEKTP.

OnBITEl IO BOCHPUATHIO 1IBETAa MPEIMETOB MPU UX HAONIOJCHUU 4Yepe3 ILIBETOBBIC
(GUIBTPBI.

KBanToBbIe iBJIeHUS.
OmneiTel Pe3epdopaa u nnanerapuas monens aroma. Monens aroma bopa. Ucnyckanue u
MOTJIONIEHHE cBeTa aTOMOM. KBaHThI. JIMHEUaThle CIEKTPHI.
PannoaktuBHOCTh. Anb(da, Oera- m ramma-uznydeHus. CTpoeHHE aTOMHOTO sJpa.
Hyknonnass Mogmens aroMHoro sigpa. M3orombel. PamnoaktuBHBIE mpeBpameHus. llepuon

HOoJTypacraja aTOMHBIX sep.
Snepuble peakuuu. 3aKOHBI COXPAHEHHUS 3apsAJ0BOTO U MAaCCOBOTO YHCEI. DHEPTHsl CBA3U
ATOMHBIX SAOCP. CBs13b Maccel M OHCPIUH. PeaKHI/II/I CUHTC3a W HACJICHUA ALCP. HNctounukn
sHeprun CoJHIa U 3BE3 .
SnepHast sHEpreTHKa. JIefcTBHS paJloaKTUBHBIX N3TYYE€HUI Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U31y4eHHs U MOTJIOIEHUS.

2. CnekTpsl pa3IMYHBIX T'a30B.

3. CnekTtp Boaopoaa.

4. HalGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuérunka MOHU3UPYIOIUX U3TY4EHUH.

6. Perucrpauus u3nydeHus NPUPOJHBIX MUHEPATIOB U MPOTYKTOB.



Jlabopamopuwie pabomut u onvimol.

1. HaGmoneHne CIUTOMIHBIX U JIMHEHYATHIX CIIEKTPOB H3ITYUSHHUS.

2. HWccnenoBaHue TpPEKOB: HM3MEPEHHE HHEPrHHM YaCTHIBI MO TOPMO3HOMY MyTH (1O

doTorpadusm).

3. H3mepeHue paanoakTUBHOTO (poHA.

IToBTOpHTEILHO-0000IIAKOLIUIT MOLYJIb.

[ToBTOpUTENBEHO-0000IIAIOIIMK  MOAYJIb MpEAHA3HAuYeH Il CHUCTEeMaTH3aluu U
000011IeHUs IPEAMETHOTO COJIEPXKAHHS U OTBITA IEATEIbHOCTH, IPHOOPETEHHOTO MPH U3YUECHUN
BCETo Kypca (DU3MKH, a TaKkKe JUIsl MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY 10
¢uznke 11t 00ydaromuxcs, BBIOpaBIIUX 3TOT Y4€OHBIN MTpeIMET.

[Ipy wu3ydyeHUHM JAHHOTO MOJYJS PEAIU3YIOTCI M CHCTEMAaTU3UPYIOTCS  BUIbI
NeSTEeIbHOCTH, Ha OCHOBE KOTOPBIX oOOecreuuBaeTcs JOCTHKEHHE TNPEAMETHBIX U
METaNpPEeIMETHBIX IUIAHUPYEMBIX Pe3yJIbTaToOB 00ydeHUs, (hOpMHUpPYETCs €CTECTBEHHOHAayuYHas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIENOBAaHMS SBICHHNA NPUPOABI M TEXHHKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (U3NYECKUE SBJICHMS, MPUMEHsSI TOJTYy4YeHHbIE 3HaHUS,
pelaTh 3aa4u, B TOM YHCJIe KaUeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpuHIMNIMANBHO AEATEILHOCTHBIA XapaKTep JAHHOTO pas3jiesia peaiu3yeTcs 3a CU€T TOro,
4TO 00y4JaIOLIHecs BHIOIHSIOT 33/I1aHUS, B KOTOPBIX UM TPEIaracTcs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBSICHATH (PU3MUECKUE SBIICHUS
B OKpY>Kalollel Ipupoie U MOBCeIHEBHON KHU3HU;

UCTIOJIb30BaTh HAYYHBIE METO/bI MCCIEeIOBaHHUS (PU3UUECKUX SIBICHUH, B TOM YHCIE IS
MIPOBEPKHU TUIIOTE3 U MOJTYUYESHHS] TEOPETUYECKUX BBHIBOJIOB;

OOBSACHATH Hay4YHbIE OCHOBBI HaN0OJIe€ Ba’KHBIX JOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHIA,
HanpUMep, MPAKTUUYECKOTO MCIOIh30BAHMS PA3IMUHBIX HCTOYHUKOB YHEPTHH Ha OCHOBE 3aKOHA
NPEBPAICHHUS U COXPAHEHHUS BCEX U3BECTHBIX BUIOB SHEPTHUH.

Kaxngas w3 TeM JaHHOrO MOJIYJsS BKJIIOYAET HSKCIEPHUMEHTANbHOE HCCIE0BAHNE
oboOmraromero xapakrepa. Momyib 3aBepIIaeTcs MPOBEICHHEM JHArHOCTHYECKOW U OIIEHOYHON
paboThI 32 Kypc OCHOBHOTO OOIIIET0 00pa30BaHusl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

I/I3yquHe (1)I/ISI/IKI/I Ha YPOBHEC OCHOBHOI'O 06]1.[61"0 O6paSOBaHI/I$I HaIlpaBJICHO Ha

JOCTHIKCHUC JINYHOCTHBIX, MCTAITPCAMETHLIX U TPCAMETHBIX O6paSOBaTeHBHBIX PE3YyJIbTATOB.

B pesynpraTe wu3ydeHHs (PUINKKA HA YPOBHE OCHOBHOTO O0OIIEro oO0pa3oBaHUsA ¥

06yqa101ueroc;1 6y,I[YT C(i)OpMI/IpOBaHLI CJICAYIOIUC INYHOCTHBIC PE3YJIbTAThI B HaCTH:

1) naTpHOTHYECKOr0 BOCIMTAHHUSA:

- MPOSIBJICHWE WHTEpPECa K UCTOPUH M COBPEMEHHOMY COCTOSIHHIO POCCHUUCKOM (pu3nuecKon
HAyKU;

- LIGHHOCTHOE OTHOILIEHUE K JTOCTHKEHUSM POCCUNUCKUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOT0 M TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCY>KJIE€HHUHU OOIIECTBEHHO 3HAYUMBIX M 3TUUYECKHUX
po0JieM, CBA3aHHBIX C IPAKTHYECKUM MTPUMEHEHUEM JOCTHKCHUH (DU3UKH;

- OCO3HAHME BaXXKHOCTU MOPAIbHO-ITUYECKUX MPUHIIMIIOB B JICSITEIILHOCTH YUYEHOTO;

3) 3¢cTeTHYEeCKOro BOCIIUTAHMS:

- BOCIIPHSITHE ICTETHYECKUX KAueCTB (PM3MUYECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HAHHUE IEHHOCTH (PM3MUYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HaHHsS MHpa,
OCHOBBI Pa3BUTHsI TEXHOJIOTUH, BaXKHENIIEH COCTABIIAIOLICH KYJIbTYPBI;

- pa3BUTHE HAYYHOI JII0003HATENFHOCTH, HHTEpPECa K UCCIIECAOBATENLCKOM IS TETbHOCTH;

5) popmMupoBaHus KYJbTYPbI 310POBbSI M IMOLUOHAJBHOIO 0J1arONOIyYMsI:

- OCO3HaHUE LEHHOCTH Oe3omacHOro oOpas3a KU3HHU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpe, BaXXHOCTH TMpaBWJI OE€30MacHOrO TMOBEACHHUS Ha TpPAHCIOpPTE, Ha JIOpOrax, C
AJEKTPUYECKUM U TEIUIOBBIM 000PYIOBAHUEM B JIOMAITHUX YCIOBUSIX;

- cOpMUPOBAHHOCTh HaBBIKa pedIieKCHH, MMPU3HAHUE CBOETO IpaBa Ha OMMUOKY U TAKOTO
K€ MpaBa y Jpyroro 4ejaoBeKa;

6) TpynoBOro BocnuTaHus:

- aKTUBHOE YYacTHe B PEUICHUH MPAKTUYECKUX 3a7au (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3alMM, TOpoJia, Kpas) TEXHOJOTMYECKOM U COLMAIbHOM HAmpaBJIEHHOCTH,
TPEOYIONIMX B TOM YHUCIIC U PUINICCKUX 3HAHMIA,

- MHTEPEC K MPAKTHYECKOMY M3yUeHHUI0 MPOodeCcChid, CBSI3aHHBIX ¢ (PU3NKOK;

7) 3K0JI0rMYeCKOro BOCTIUTAHMSI:

- OpHUeHTalWsl Ha TNpUMEHEeHHe (U3NYECKUX 3HAHUW JUIS pelleHus 3ajad B objacTu
OKpY’KaloIllel Cpe/bl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKHM HUX BO3MOKHBIX MOCIEACTBUMN
JUISL OKPY>KalOIEe Cpelibl;

- OCO3HaHME INI00ATLHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U IMyTel UX pelieHus;

8) ajanTannu K N3MEHSIOIMMCH YCJIOBUAM COIUAIBLHOI U MPUPOIHOI cpeabl:

- TOTPeOHOCTh BO B3aWMOJCHCTBUHM TIPU BBIIOJIHEHUU HCCICIOBAHUN U IMPOCKTOB
(bU3HYECKOI HAMIPABICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JPYTHUX;

- TIOBBILIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YePe3 MPAKTUUECKYIO NEATEIbHOCTD;

- moTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie (HOPMYITHpPOBATH HUACH,
MTOHSITHS, TUITIOTE3bI O (PU3HUECKUX OOBEKTaX U SBICHUSIX;

- 0CO3HaHMe JePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (PU3UKY;



¢ - [UIAaHUPOBAHUC CBOCTO PA3BUTHS B HpI/IO6pCTeHI/II/I HOBBIX (I)I/ISI/IIIGCKI/IX 3HaHPII>i;

® - CTPEMIICHHUEC aHAJIM3UPOBATH W BBIABIIATH B3AMMOCBA3H IMPUPOIEI, O6HI€CTB3 1 3KOHOMHKHU,
B TOM YHCJIC€ C UCIIOJIb30BAHUCM (bI/I3I/I‘-ICCKI/IX 3HaHPII>i;

® - OLEHKA CBOMX JACUCTBUH C YYETOM BIMSHUSA HA OKDPYXKAIOLIYH) CpPEAY, BO3MOKHBIX
r7100aJIbHBIX MTOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbraTe ocCBOeHMS NporpaMMbl 1O (HU3UKE HAa YPOBHE OCHOBHOIO OOIIETO
oOpazoBanusi y oOyuatomerocss OyayT c(hOpMHpPOBaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME I103HABATEIbHbIC YHUBEpPCAJIbHbIE Yy4yeOHblE JEHCTBUS, KOMMYHHKATHUBHBIE
YHHUBEpCcajbHbIe yueOHbIE AEUCTBHUS, PETYISATUBHbIE YHUBEPCAIbHBIE yueOHbIE ACHCTBHUS.

ITo3naBaTebHBbIE YHHBepCcaJIbHbIe YUeOHbIe 1l CTBHUS

Ba3zoBble Jlornueckue aeiicTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKN 0OBEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMU, OCHOBAHUS NIl 0000IIeHNs
U CpPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYUS B pacCMaTpUBaeMbIX (haKTax, TaHHBIX U
HaAOJIIOIEHUSAX, OTHOCAUINXCS K (PU3UUECKUM SBIICHUSM;

BBISIBJISITh NTPUYUHHO-CJIE/ICTBEHHBIE CBSI3U IMPU U3YYEHUU (PU3UYECKHUX SBICHUN U
MPOLIECCOB, JeJIaTh BBIBOABI C HCIHOJIb30BAHUEM JIEIYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBSI3SX (PU3NUECKIX BEIHYMH;
CaMOCTOSITENILHO ~ BBIOMpATh CHoco0 pemieHuss y4uyeOHOW (U3MYECKOW 3amayu
(cpaBHEHHE HECKOJIbKMX BAapUAHTOB PEIICHUS, BbIOOpP Haubosee MOAXOMISIIETO ¢
y4ETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBrbIe ucciaenoBareLCKUe JeiiCTBUSA:

UCIOJIb30BaTh BOIIPOCHI KaK UCCIIEA0BATENILCKUI MHCTPYMEHT IIO3HAHUS;

IPOBOAUTH IO CAMOCTOSITEIbHO COCTABJIIEHHOMY IUIAHY OIbBIT, HECJIOXHBIN
¢bu3nyeckuil SKCIEpUMEHT, HeOOIbIIOE UCCIIeI0BaHUE (PU3NYECKOTO SIBICHUS;
OLIEHUBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIMIO, MOITYYEHHYIO B XOJ€
UCCIIEIOBaHUS WM HKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OpMYJIMPOBAaTh  OOOOIIEHMS W BBIBOABI IO  pe3yibTaTaM
MIPOBEAEHHOIO HAOIIOACHUS, OIIbITA, UCCIICOBAHMUS,

IIPOTHO3UPOBATh BO3MOXHOE JlaJibHElIIee pa3BuTHe (PU3UYECKHX MPOLIECCOB, a TaKXKe
BBIJIBUT'aTh IPEATNOJIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Paborta ¢ unpopmanmeii:

NPUMEHATHh Pa3IMYHbIe METOMABI, MHCTPYMEHTHI M 3alpoChl MPH IOHCKE M OTOOpe
MHGOPMALIUY WU TAaHHBIX € YIETOM IMpeJI0KEHHON yueOHoM (u3nyeckolt 3a1auu;
aHAJTM3UPOBaTh, CHCTEMATU3UPOBATh M WHTEPIPETHPOBATh WHPOPMALMIO PA3TUYHBIX
BUJIOB U (JOPM IIPECTABICHHUS;

CaMOCTOSITENIHO BBIOMpATh ONTUMANbHYIO (OpMY TNpeAcCTaBICHUS HHPOPMALMH U
WLTIOCTPUPOBATh peIIaeMble 3a/ladd HECJIOXHBIMH CXEMaMH, JuarpaMMaMHd, WHOU
rpaduKoi U MX KOMOMHAIIMSIMHU.



KoMMyHuKaTHBHBIC YHHBepCcaIbHbIE y4eOHbIEe 1eCTBHUSA:

B Xoae oOcCyxaeHuss y4eOHOro MaTepuana, pe3yiabTaToB JIabOpaTOpHBIX paboT u
MIPOEKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYK1aeMOI TEMBI U BBICKA3bIBATh UJICH,
HAaIleJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIEp)KaHue OJIaro)KenaTeTbHOCTH OOIICHUS;
COTIOCTABJIATh CBOM CYXJCHHUS C CYXICHHSAMH JPYrHMX YYacCTHUKOB JIMAJIOTA,
OOHapyKUBaTh Pa3INYME U CXOJICTBO TIO3HIINH;

BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHBMEHHBIX TEKCTaX;

myOJMYHO  TPEICTaBIATh  PE3yJbTaThl  BBIOJIHEHHOTO  (DU3MYECKOTO  OIBITa
(dKCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

MOHUMATh M KCIIOJIb30BaTh MPEHUMYIIECTBA KOMAHIHOW W WHAWBUIYAIBHOW pabOTHI
TP PEIIEHNH KOHKPETHON (PU3UIECKOMN TTPOOIIEMBI;

NPUHUMATh 1EJIA COBMECTHOW JEATENBHOCTH, OPraHW30BBIBATH JIECHCTBHA IO €6
JTOCTIDKEHHIO: PAaCHpeIeIsTh PO, 00CYKAATh MPOIECCHl M Pe3yIbTaThl COBMECTHOU
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

BBITIONTHATh CBOKO 4acTh PabOTHI, JOCTUTas KAa4eCTBEHHOTO pe3yjibTaTra MO CBOEMY
HATPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C APYTUMHU WICHAMU KOMAH/IbI,
OIICHMBAaTh KAa4eCTBO CBOEr0 BKJIAga B OOMHUNA MPOIYKT TO KPHUTEPHUSIM,
CaMOCTOSITENILHO C(hOPMYTUPOBAHHBIM YIaCTHUKAMU B3aMMOICHCTBHSI.

PeryasiTuBHble YHUBEpPCAJbHbIE YUeOHbIE 1eHCTBUSA

Camoopranusanus:

BBISIBJIATH MIPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CHUTYalUsX, TPEOYIOMUX ISl pELICHUs
(bu3NYeCKUX 3HAHUIL;

OpUEHTHPOBATHCS B PA3NMUHBIX IOAXOAAX IPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
MIPUHSTHE PELIEHUS B IPYIIe, IPUHATHE PELIEHUI TPYIIoif);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pELICHHUS (PU3NYECKOM 3aJaud WM IIaHa
UCCIIEIOBaHMUsI C Y4E€TOM HMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEeHTHPOBaTh NpegaraeMble BAPUAHThI PELLICHUH;

7ienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIlICHHE.

CaMOKOHTPOJIb, SMOIIHOHAJIbHbI HHTE/IEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYalllU U MpelaraTh IJIaH €€ N3MEHEHNUS;

OOBSICHATh NPUYMHBl JIOCTH)KEHUS (HEJOCTH)KEHUS) pe3yJbTaTOB JAEATEIbHOCTH,
JlaBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHUBBI B JI€ATEILHOCTh (B TOM YHCJE B XOJ BBINOJHEHHS (PU3NIECKOTO
UCCIICIOBAaHUST WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHHMBIIUXCS
CUTYallUl, YCTAHOBJIEHHBIX OLUIMOOK, BOSHUKIINX TPYAHOCTEN;

OLIEHMBATh COOTBETCTBUE PE3Y/bTAaTa LENH U YCIOBUAM;

CTaBUTH ce0s1 Ha MECTO JIPYroro YejoBeKa B XOJ€ CHOpa WX JAUCKYCCUU Ha HAYYHYIO
TEeMy, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

NpU3HABaTh CBOE MpaBO Ha OIIMOKY MNpHU pelIeHHH (GU3NYECKUX 3aJady WId B
YTBEPXKICHUAX Ha HAyYHBIE TEMBI M TAKOE K€ IIPABO APYTOro.

IMPEAMETHBIE PE3YJIbTATbBI



K xoniy oOyuenust B 7 Kjacce NpeIMETHbIE pPe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxaTb c(HOPMUPOBAHHOCTh Yy O0YUAIOIIUXCSI YMEHUI:

UCIIONIb30BaTh MOHATHS: (U3MUECKHUEe U XUMUYECKHe SBJICHHs, HaOI0JeHHe,
HKCIEPUMEHT, MOJENb, TUIOTE3a, €JUHULBI (PU3MUECKUX BEJIWYMH, aTOM, MOJIEKYIIa,
arperaTHble COCTOSTHMsI BellecTBa (TBEPIOE, JKUAKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEWHOE),  TPAEKTOpPHUS,
paBHOAEWCTBYyOmas cwia, Aedopmarnus (ympyras, IUTAaCTHYECKas), HEBECOMOCTbD,
COOOIMIAIOIITUECS COCY/IBI,

pasnuyath sBieHus (1udQysus, TEI0BOe ABUKEHUE YaCTUL] BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPaBHOMEPHOE JIBUYKEHUE, MHEpLUs, B3aUMOJEICTBHE Tell, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO BpalICHMs, Iepefada AaBJICHUS TBEPIABIMU
TeJIaMU, KUAKOCTSIMH U ra3aMH, aTMOC(HEpHOE JaBlIeHHUE, IJIaBaHNE Tell, TPEBPALICHHUS
MEXaHUYECKOM HEPTUn) MO ONMKUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh IPOSBICHUE U3YYEHHBIX (U3NYECKUX SBJICHHUM B OKpPY’KaIOLEM MUPE, B
TOM 4yHcie (u3MyYecKue sBICHHS B MPHUPOJE: NMPUMEPHl ABMKEHHS C Pa3IUYHBIMU
CKOPOCTSIMM B XMBOW M HEKUBOH INPUPOAE, ACUCTBHE CWIbI TPEHHUS B HPHUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AAaBIEHHUS Ha KMBOM OpPraHU3M, IUIaBaHHE PHIO,
pplYaru B Teje YesoBeKa, NMPU 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHbIE CBOMCTBA (MpU3HAKN) (PU3MUECKUX SBICHUM;

OIMCHIBATh N3YYEHHBIE CBOICTBA Tel U (PU3NUYECKHE SIBICHUS, UCTIONb3YS (pusnueckue
BEJIMYMHBI (Macca, 00BbEM, IUIOTHOCTh BELIECTBA, BpeMs, IyTb, CKOPOCTb, CPEIHsAA
CKOpOCTb, CHMJIa YNPYroCTH, CUJa TSDKECTH, BEC Teja, CWila TPEHUs, JaBJICHUE
(TBEépmoro Tena, JKMIKOCTH, Ta3a), BHITAIKUBAIOIIAS CHJIA, MEXaHWYeCcKas padora,
MOIIIHOCTh, IIJIEYO CHJIbI, MOMEHT CHJIbl, KO3(Q(UIHMEHT TOJE3HOro JeWCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHLUAIbHAs 3HEPrusi), IpU ONUCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUECKUIT CMBICI UCIIONb3YEMBIX BETMUMH, X 0003HAYCHUS U €AMHUIIBI
(¢u3NYECKUX BEIMYMH, HAXOAWUThb (POPMYJIbI, CBS3bIBAIOIIME JAHHYIO (U3UYECKYIO
BEIMYMHY C JPYTUMHU BEIUYMHAMH, CTPOWTH TpPapUKH HM3YYCHHBIX 3aBUCHMOCTEH
(hMBUYECKUX BEIIMYNH;

XapaKTepu30BaTh CBOICTBAa Tes, (U3MYECKHE SBJICHHS M IPOLECCHI, HCIOJIb3YS
IpaBUiIa CIOKEHHs CHJ (BAOJb OJHOM IpsiMoil), 3akoH ['yka, 3akon Ilackansd, 3akoH
Apxumena, NpaBWIO paBHOBecHsl pblyara (OJIOKA), «30JI0TOE IMPABHIO» MEXaHHKH,
3aKOH COXPAaHEHHS MEXaHWYECKOM »HHEepruM, MpH ITOM JaBaTh CIOBECHYIO
(GbopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTeMaTHYECKOE BBIPa)KEHUE;

OOBSICHATh (PU3MUECKUE SBICHMs, IPOLIECCHl M CBOICTBa Tel, B TOM YHCIE U B
KOHTEKCTE CUTyalMll MPaKTHKOOPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATH NPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 TOTMYECKUX IIaroB ¢ Omopoi Ha 1—
2 W3y4YeHHBIX CBOWCTBA (U3MUECKUX SBJICHUH, (U3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacu€THble 3afaud B 1-2 gelcTBUSA, MCMONB3Ysl 3aKOHBI U (OPMYJIbI,
CBSI3bIBAIOIIME (U3UUECKUE BEJIMYMHBI: HAa OCHOBE aHajlW3a YCIOBUS 3a7aud
3aIllUCBIBaTh KPATKOE YCJIOBUE, MOJCTABIATh (PU3NYECKHE BEJIWYMHBI B (OPMYIBI U
MPOBOJUTH PAacy€Thl, HAXOAUTh CIPAaBOYHBIC JIaHHBIE, HEOOXOAMMBIEC I pPELICHUs
3aJ1a4, OLIEHUBATh PEATUCTUYHOCTh MOTYyUYEHHON (PU3UUECKOI BEIUYMHBL;



pacrio3HaBaTh NPOOJEMbI, KOTOpPblE MOXKHO pELIMTh MpPU MOMOIIM (PU3HUECKUX
METOJI0OB, B OINMCAHMM MCCIENOBAHUS BBIICIATH IPOBEPAEMOE IPEIIOIOKEHUE
(runotesy), pasnuyaTh W HHTEPIPETHUPOBATH IOJYYEHHBIM pe3ysibTaT, HaXOJIUTh
OLIMOKHU B XOJI€ OIIBITA, JIEJIaTh BBIBOJBI 110 €I0 PE3yJIbTaTaM;

IIPOBOJIUTH ONBITHI 110 HAOIIOJCHUIO (PU3MUECKUX SBICHUN MM (PU3NUECKHX CBOWCTB
Tes:  (OPMYIMPOBATH IPOBEPSEMbIE IPEINOIOKEHUSA, COOUPATh YCTAHOBKY U3
IIPEUI0KEHHOT0 000PYA0BaHUs, 3aIIUCHIBATH XOJ1 OIBITA U (HOPMYIUPOBATH BHIBOIBI;
BBINOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tena, 00b&éMa, CUIIbl U
TEMIepaTypbl C MCIOJb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX NMPUOOPOB, 3aMUCHIBATH
MOKa3aHus IPUOOPOB C YUETOM 3aJaHHOM a0CONMIOTHOM MOTPEUTHOCTH U3MEPEHUH;
MIPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3NYECKON BEIMUMHBI OT JIPYroil ¢
HCIIOJIb30BaHUEM TIPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBHUKYILIETOCS
Tena OT BPEMEHM JIBHKEHUS TeEJla, CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja, KaueCTBa
00pabOTKM MOBEPXHOCTEH TeJ M HE3aBHUCUMOCTH CWJIBI TpPEHHs OT IUJIOLIAaIu
COIIPUKOCHOBEHHUS TEJI, CWJIBbl YNPYTOCTH OT YIJIMHEHMS IIPYXKUHBI, BBITAJIKUBAOLIEH
CHJIBl OT 00bEéMa MOTrpYXKEHHOM 4YacTW Tela W OT IUIOTHOCTH JKUJAKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT INIyOWHBI, Ha KOTOPYI IOIPYKEHO TeJoO,
yCIOBUHM IUTaBaHUS TeN, YCIOBHM paBHOBECHs pblyara M OJIOKOB), y4yacCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO WCCIENIOBaHMs, COOMpaTh YCTAaHOBKY M  BBINOJHATH
U3MEpEeHus, cienys MpeIoKeHHOMY IJIaHy, (PUKCHPOBATh PE3yNbTaThl MOJy4YEeHHON
3aBUCUMOCTH (DPU3MYECKUX BEJIMYMH B BUAE MNPEIJIOKEHHBIX TaOMUI U TpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIEIOBAHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEeHHs (PU3MUECKUX BEIMUYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTH M TBEPAOrO Teja, CHJIAa TPEHUS CKOJIBKEHUS, JaBICHUE BO3/yXa,
BBITAJIKMBAIOIIAsl CHWJIA, JEHCTBYIOLIAs Ha MOTPYKEHHOE B KUAKOCTb TEJO,
KO3 (ULMEHT MOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAaHU3MOB), CIENysl MpPeNI0KEHHOU
MHCTPYKILMU: IPU BBIMOJIHEHUH U3MEPEHHUI cCOOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHUE MCKOMOM BEIMUUHBI,

coOioaTh IpaBUia TEXHUKM Oe30macHOCTH mpu pabore ¢  1abOpaTOPHBIM
o0opynoBaHuEM;

yKa3bplBaTh MNPUHIMIBI JACUCTBUS NPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OapoOMeTp, pbluar, NOJABMKHBIA U
HETOABIDKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTB;

XapaKkTepu30BaTh MPUHLUINBI JEHCTBUS HM3YyUYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOWCTB C ONOPOM HA HMX OMHCAHHWSA (B TOM YHCJE: MOIIIUITHUKH, YCTPONCTBO
BOJIOIIPOBOJIA, THUAPABIMYECKHI Mpecc, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCIONIb3ysl 3HAHUS O CBOWCTBaX (PU3MUECKUX SIBICHUM M HEOOXOIUMbIE
¢u3nveckre 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOANUTH TIPUMEPHl (HAXOAWTh HMH(OpPMAIMIO O TMpHUMEpax) MPAKTHYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEAHEBHOW KHU3HHM i OOECIeYeHUs
0e30macHOCTH TpU OOpalieHMH C OpuOOpaMH M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpAHEHHsI 3J0pOBbsi U COONIOJEHHS HOPM DKOJOTHMYECKOrOo IOBEJIEHHUS B
OKpY>Kalolleu cpee;

OCYILLIECTBIATH OTOOp HMCTOUYHUKOB HH(popMmanuu B MHTepHETE B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3alpOCOM, HA OCHOBE MUMEIOLINXCS 3HAHUM U MyTEM CpaBHEHUS



Pa3IMYHBIX UCTOYHUKOB BBIACIATH MH(POPMALIUIO, KOTOPAs SBJISETCS MPOTHBOPEUNBON
WJTM MOKET OBITh HEIOCTOBEPHOI;

MCIIOJIb30BaTh NIPU BBIMOJHEHUHN YUEOHBIX 3aJlaHUN HAYYHO-MOMYJISIPHYIO JINTEPATYpPy
(GU3M4ECKOro cojep)KaHus, CIpaBOYHble MaTepuaibl, pecypcsl cetu HHTrepHer,
BJaJleTh MpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHUs WHPOpMALUU U3
OJIHOM 3HAKOBOU CHCTEMBI B IPYTyIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHE NMHUCbMEHHbIE M YCTHbIE COOOIIEHUS Ha OCHOBE 2—3
MCTOYHUKOB MH(MOpMAIK (HU3NIECKOTO COAEPIKaHUsS, B TOM YHCIIE MyOINYHO JIENaTh
KpaTKHe COOOIIEHUs O pe3ysbTaTax MIPOEKTOB WIN y4eOHbIX MCCIEJOBAHUM, IIPU 3TOM
rPaMOTHO HCIOJb30BaTh HU3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIIPOBOXAATh BBICTYIUICHUE ITPE3CHTALINEH;

IIPU BBITNOJIHEHUH Y4E€OHBIX MPOEKTOB U MCCIIEAOBAaHUM pacrpeneniTs 00sS3aHHOCTH B
IpyINIe B COOTBETCTBUU € ITOCTABJICHHBIMHU 33/1a4aMHU, CJIEIANUTD 32 BBIIIOJHEHUEM IJIaHA
JEeUCTBUI, aJEeKBaTHO OIICHWBAaTh COOCTBEHHBIN BKJIAJ B JEATEIbHOCTb TPYIIIBI,
BBICTPauBaTh KOMMYHHKaTUBHOE B3aMMOJICUCTBHE, YIUTHIBASI MHEHUE OKPYKAFOIIHX.

K koniy oOyuenus B 8 Kjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE OJIKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTH Yy O0YUAIOIINXCSI YMEHUI:

UCIIOJIb30BaTh TOHATHSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JBMKEHHE aTOMOB U
MOJICKYJI, arperaTHbleé COCTOSIHHS BEIIECTBA, KPHUCTALIMUECKHE M aMop(dHBIEC Tela,
HACBILEHHBI ¥ HEHACBILIEHHBIHN Map, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHyTPEHHIA
SHEPrus, TEIJIOBOM JABUTATENb, SJIEMEHTAPHBINA AJNEKTPUUECKUI 3apsijl, ANEKTPUUECKOE
1ojie, MPOBOAHUKU M JIUAJIEKTPUKH, IMOCTOSHHBIN 3JIEKTPUYECKHH TOK, MarHUTHOE
TOJIE;

pasnn4ath sBiIeHUs (TEIUIOBOE PpaCIIMpPEHHE U CXKaThe, TEIUIoNepenada, TEIUIOBOe
paBHOBECHE, CMauMBAaHME, KaNWUISPHBIE SBJICHUSA, HCIApEHUE, KOHICHCALNS,
IUIaBJICHHE,  KpUCTauu3auus  (OTBEpAEBaHME),  KHUIEHHE,  TeIonepesayda
(TEruIoNpOBOAHOCTb, KOHBEKLHMS, H3Iy4YEHME), DJIEKTpU3aLus Tel, B3auMoencTBUE
3apsioB, ACWCTBUS 3JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3auMOJEicTBHE
Mar"HuToB, JACMCTBUE MArHUTHOIO IOJI HA NPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAs
UHAYKIMS) 10 ONMCAHHUI0O HUX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIE€MOHCTPHUPYIOLIUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacrno3HaBaTh IPOSBICHNE U3YYEHHBIX (U3NYECKUX SBJICHHUM B OKpPY’KaIOIEM MUPE, B
TOM uucie (U3MYECKHE SBJICHUS B MPHPOJE: TOBEPXHOCTHOE HATSHKEHUE U
KallWJUIApHBIE SIBICHMSI B IPUPOAE, KpPUCTAUIbI B mpupoje, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOpCKHE OpH3bl, 00pa3oBaHHWE POCHI, TyMaHa, MHEs, CHETa,
JNIEKTpUYECKUE SBJIEHUS B aTMmocdepe, dIIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE MoJie 3eMid, Jpeld MOI0COB, POJIb MArHUTHOTO MOJS JUIsL KH3HM Ha
3emJie, MOJIIPHOE CHUSIHUE, IPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a/1auy B y4eOHYIO,
BBIJIEJISATh CYIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHMUIA;

OIMCHIBATh W3YYEHHBIC CBOICTBA Tel U (PU3UUYECKHE SIBICHUS, UCTIONB3YS (pusnueckue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEprusi, KOJWYECTBO TEIUIOThHI, YAEJIbHas
TEINIOEMKOCTh ~ BEIlECTBa, YAENbHas TEIJIOTa IUIABJIECHUSA, YJeJNbHAs TeIoTa
napooOpa3zoBaHMs, yAeIbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KOA(PQMHUIMEHT IOJIE3HOrO
JEUCTBUSI TEIUIOBOM MalIMHBI, OTHOCUTENbHAsS BIAXKHOCTh BO3/yXa, DJIEKTPUUECKUN
3apsil, CHja TOKa, JJIEKTPUUYECKOE HANpsDKEHUE, CONPOTUBIIEHUE IIPOBOJHUKA,
yllelbHOE COIPOTHBIIEHUE BEILECTBA, pab0Ta M MOILIHOCTbD 3JIEKTPUYECKOTIO TOKa), IPH



OMMCAaHUM TPABWIBHO TPAKTOBATh (U3NUYECKUNH CMBICI HCIHOIb3yEMBIX BEJIMYHH,
0003Ha4YEHUSA U €IUHULBI (PU3UYECKUX BEIMYMH, HAXOAUTh (YOPMYJIbI, CBSA3BIBAIOIIUE
JAHHYIO (U3MUYECKYI0O BEIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH TIpaduKku
M3YyUEHHBIX 3aBUCUMOCTEH (DPU3MYECKUX BEJINYMH;

XapaKkTepu3oBaTh CBOICTBa Tel, (U3MYECKHE SBICHHS M TPOLECCHI, HCIOJIb3Ys
OCHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUHM CTPOCHUS BEIECTBA,
IIPUHLMI CYNEPHO3UIMK Moyl (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUS
3apsza, 3akoH Oma ans ydacTka nemnu, 3akoH Jxoyns—JIeHuna, 3akoH coxpaHeHHs
SHEpPIuu, MpH 3TOM JAaBaTh CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA W 3alMCHIBAaTh €rO
MaTE€MaTUYECKOEe BBIPAKCHHUE;

OOBSICHATh (U3NYECKHE IPOLECCHl M CBOWCTBA TEJ, B TOM 4YMCIE€ MU B KOHTEKCTE
CUTYyaLuil IIPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MPUYMHHOCIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢
ornopoi Ha 1—2 u3y4yeHHBIX CBOMCTBA (PU3MUECKUX SBICHUM, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemath pacuéTHble 3afauyd B 2-3 JEHCTBMs, HCHOJIB3Ys 3aKOHbI M (OPMYJIBI,
CBSI3bIBAIOIME (U3UUECKUE BEJIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBUS 3a7aud
3alKChIBaTh KPAaTKOE YCIIOBUE, BBISABIATh HEJOCTATOK JAHHBIX JJIS PELICHUs 3aJauH,
BBIOMpATh 3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIE )i €€ PEeIICHHUs, IPOBOJUTH PACUETHI U
CpaBHUBATb [IOJyYECHHOE 3HaUCHHE (PU3NUECKON BEIMUYHHBI C U3BECTHBIMU JAHHBIMU;
pacrio3HaBaTh NPOOJEMbI, KOTOpblE MOXKHO PELIMTh MpH MOMOIIM (PU3HUYECKUX
METOJIOB,  MCIIOJIb3ys ~ ONHCAHUE  MCCIEAOBAaHUSA,  BBIACIATH  IPOBEPSIEMOE
IIPEATNIOIOKEHUE, OLCHUBATh IIPABUIIBHOCTH IIOpsAJKA IIPOBEICHHUS MCCIIECIOBAHHUS,
JIeJIaTh BBIBOIBL;

MIPOBOJIUTH ONBITHI 10 HAOMIOACHUIO (PU3MUECKUX SBICHUN WM (PU3NYECKHX CBOWCTB
Ten (KamwuisipHblE SIBICHHS, 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro oObéMma,
TEMIIEPATYPHI, CKOPOCTH IIPOLIECCA OCTBIBAHUS U HarPEBAHMS IIPU U3JIyYEHUH OT LIBETA
u3IyJaoumei (moryiomaroniei) MOBEPXHOCTH, CKOPOCTh HCHApeHHsl BOABI OT
TEMIIEPATYPHl JKUIKOCTM U IUIOIIAAuM €€ IIOBEPXHOCTH, DJJEKTpHU3alus Tel U
B3aUMOJICVCTBUE DJIEKTPUUYECKHUX 3apSA0B, B3aUMOJECUCTBUE ITOCTOSIHHBIX MarHWTOB,
BHU3yaJM3alysl MAarHUTHBIX MOJIEH IOCTOSIHHBIX MarHUTOB, ACHCTBHS MarHUTHOI'O IOJIS
Ha TPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOJBUTATENS
MOCTOSIHHOTO TOKa): (OpMyIUpoBaTh IpOBEpsAEMblEe IPEINOJIOKEeHUs, CcOOUpaTh
YCTAaHOBKY M3 MPEUIOKEHHOIO0 O00OpylOBaHMUS, ONHUCHIBATH XOJ ONbITa H
(bopMyIMpPOBATH BBIBOBI;

BBIIIOJIHATH NPSIMBIE U3MEPEHUS TEMIIEpaTypbl, OTHOCUTEIBLHON BIIAXXHOCTH BO3/1yXa,
CHJIbl TOKAa, HAIPSDKEHUS C MCIIOJIb30BAaHUEM aHAJIOTOBBIX NPUOOPOB M JaTYUKOB
¢u3nUecKux BEJIMYMH, CPAaBHUBATh pe3yJbTaThl W3MEPEHUH ¢ Y4YETOM 3aJaHHOMN
a0COIIOTHON TIOTPEIIHOCTH;

IIPOBOJUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT IPYToil ¢
HCIIOJIb30BaHUEM MPSAMBIX MU3MEPEHUN (3aBUCUMOCTh CONPOTHBIICHUS MPOBOJIHUKA OT
€ro JUIMHBI, IUIOIAAN IONEPEUYHOI0 CEYEHHs U YJENbHOIO CONPOTHBIICHUS BEILECTBA
IIPOBOJHMKA, CUJIBI TOKA, HIAYIIETO Yepe3 MPOBOJHUK, OT HANPSDKCHMS Ha IPOBOIHUKE,
HCCIIEIOBAaHUE IIOCIEA0BATEIbHOTO U MapalljIeIbHOTO COEIUHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh UCCIEI0OBaHUE, COOMPATh YCTAaHOBKY M BBINOJHATH W3MEpPEHUS, CIeays



NPEUIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3yJIbTaThl MOJYYCHHON 3aBUCHMOCTH B BHJIE
TabJIuL ¥ TpauKOB, A€JIaTh BHIBOBI IO PE3yJbTaTaM UCCIIEI0BaHNUS;

® TIPOBOJIUTH KOCBEHHBIC M3MEPEHHUs (U3NUECCKUX BEIHUYWH (yIeNbHAs TEIUIOEMKOCTH
BEIIIECTBA, CONPOTUBIICHUE ITPOBOJIHUKA, pa00Ta U MOILHOCTh IEKTPUUECKOIO TOKA):
IUIAaHUPOBaTh HM3MEpPEHHs, coOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY, CIIEAys
NPEUI0KEHHON HHCTPYKIUH, U BBIYUCIISTH 3HAYCHNUE BEIMYHMHBI,

e coOmojaTh TMpaBWia TEXHUKM Oe30macHOCTH Ipu pabore ¢ J1abOpaTOPHBIM
obopynoBaHueM;

® XapaKkTepU30BaTh NPUHIMIBI JEHCTBUA W3YyYEHHBIX NPUOOPOB U TEXHUYECKHX
YCTPOICTB € ONMOpOM HAa UX OMNHCAHMA (B TOM YHCJE: CUCTEMA OTOIJICHUS JIOMOB,
TMUIPOMETp, IapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUETUUK 3IIEKTPUUYECKON
SHEPrUM, DJIEKTPOOCBETUTENIbHbIE NPUOOPHI, HarpeBaTelIbHbIE AJIEKTPONPUOOPHI
(mpuMepsl), SJIEKTPUYECKHUE MPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJIBUIraTENb
MOCTOSIHHOTO TOKAa), HWCHOJB3ys 3HAaHUS O CBOMCTBaXx (U3MYECKUX SBIEHUN U
HE0OXoAuMBbIC (PU3NUECKHE 3aKOHOMEPHOCTH;

® DACIO3HABATH IPOCThIE TEXHUYECKHE YCTPOMCTBA M HM3MEpPUTEIbHbIE MPHUOOPHI IO
CXe€MaM M CXE€MaTU4YHbIM PUCYHKaM (KHIKOCTHBII TEpMOMETp, TEPMOC, IICUXPOMETP,
TMTPOMETp, JABHUraTellb BHYTPEHHErO CrOpaHMs, 3JEKTPOCKOI, PEOCTar), COCTABIIAThH
CXEMBI 3JIEKTPUUYECKUX LIETIEN C MOCIEN0BATENbHBIM U NapauIeIbHbIM COEIUHEHUEM
HJIEMEHTOB, pa3nyasi yCIOBHbIE 0003HAUECHUS 3JIEMEHTOB IEKTPHUECKUX ETeH;

® TpPUBOAUTH TMpPHUMEPHl (HAXOAWTH HHGOPMAIMIO O MpHUMEpax) MPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEAHEBHOM XKHU3HM I OOecredeHus
0e30MacHOCTH TpU OOpalieHMH ¢ OpuOOpaMH M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpAHEHUs 3JI0pOBbsi M COONIONEHUS HOPM HKOJOTMYECKOro IOBEIEHUS B
OKpY>Karolleu cpese;

® OCYIIECTBIISATh MOWUCK HH(popManuu ¢(uU3N4ecKoro coaepxanus B MHTepHeTe, Ha
OCHOBE MMEIOUINXCS 3HAHUM M MYTEM CpaBHEHMS JIOTIOJIHUTENBHBIX HCTOUYHUKOB
BBIICNSATh MH(OPMALMIO, KOTOpas SBISAETCS TNPOTUBOPEYNBON WM MOXET OBITh
HE/I0CTOBEPHOM;

® UCIOJIb30BaTh MPH BBHIOJHEHUN y4eOHBIX 3a/laHUil HayYHO-MOMYJISIPHYIO JINTEPATYPy
(GU3MUECKOro Co/Aep)KaHus, CIpaBOYHblE MaTepuaibl, pecypchl cetu HHTepHer,
BJAJIeTh MpPHEMaMU KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHHs WHPOpMAIUU U3
OJIHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;

e co3laBaTh COOCTBEHHbIE NHCBMEHHBIE M KpaTKHE YCTHBIE COOOLICHHS, 0000Imas
MHPOPMALIMIO U3 HECKOJIbKUX HMCTOYHHUKOB (PM3UYECKOIO COAEP)KaHUS, B TOM YHUCIIE
myOJIMYHO  MPEJCTaBISATh  Pe3yJabTaThl MPOEKTHOW WM HCCIEN0BaTeNbCKON
JesITeIbHOCTH, IPU 3TOM IPaMOTHO MCIIOJIb30BaTh U3yYCHHbIN MOHATHMHBIN anmapar
Kypca (pHU3UKH, COPOBOXK/IATh BHICTYINICHHE MIPE3CHTAIHEH;

® [pU BBIIOJHEHUHM YYEOHBIX TPOEKTOB M HCCIENOBAaHUNA (PU3UUECKUX IPOIECCOB
pacrpenenats 00s3aHHOCTH B TPYIIE B COOTBETCTBHH C IOCTABJICHHBIMH 3aJ[auyaMH,
CIIEUTh 32 BBHIMOJIHEHHEM IUIaHa JEHCTBUH M KOPPEKTUPOBATH €ro, aJleKBaTHO
OLIEHMBAaTh  COOCTBEHHBIM  BKJaJ B  JEATEIBHOCTb  IPYMIbI, BBICTPaUBATh
KOMMYHHUKATHBHOE B3aMMOJCHCTBHUE, IPOSBIISISI TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xony oOyuenust B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI

oTpaxatb c(HOPMUPOBAHHOCTH Yy O0YUAIOIIUXCSI YMEHUI:



UCIIONIb30BaTh TMOHATHS: CHCTeMa OTcuéra, MaTepuaibHas TOYKAa, TPAEKTOPUS,
OTHOCHUTEIFHOCTh MEXaHHUECKOTO JABIKEHHUA, Aeopmarus (ynpyras, miacTuieckas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTb M MEpPErpy3Kd, LEHTP
TSKECTH, aOCOJIIOTHO TBEPAOE TEJO, LIEHTP TSHKECTH TBEPAOrO Tella, paBHOBECHE,
MEXaHW4YeCcKhe KoyeOaHUus U  BOJIHBI, 3BYK, UWHOPa3ByK M  YIbTPa3BYK,
AJIEKTPOMATrHUTHBIC BOJIHBI, IIKaja 3JEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIEKTPHI WCIYCKaHWS W TOrNIomieHus, anbda, Oera- u ramma-
W3ITYy4YCHUS, U30TOIIBI, SiZICPHAsl DHEPTETHKA,

paziauuath SBJICHUS (pPaBHOMEPHOE M HEpPaBHOMEPHOE NPSIMOJIMHEWHOE JBUKEHHE,
PaBHOYCKOPEHHOE IIPSIMOJIMHEHHOE ABUKEHHUE, CBOOOHOE MaJileHUE Tell, pPABHOMEPHOE
IBUKEHHE 10 OKPYXKHOCTH, B3aUMOJCWCTBHE TEJI, pPEaKTHUBHOE JABW)KECHHUE,
KojeOaTebHOE NIBIDKEHHE (3aTyXarollhue W BBIHYXKIEHHBIC KOJeOaHUs), Pe30HAHC,
BOJIHOBOE JBW)KCHHME, OTpaX€HHE 3BYKa, MPSMOJIMHEHHOE pPACIpPOCTpaHEHHE,
OTpa)kKeHHE U IPEJIOMJIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3IoKeHNE
0enmoro cBeTra B CIEKTP M CIOXKEHHE CHEKTPaJbHBIX IIBETOB, AUCIIEPCHs CBETa,
€CTeCTBEHHAs PaJHOAaKTUBHOCTh, BO3HUKHOBEHHUE JIMHEWYATOTO CIEKTpa W3ITy4eHUs)
M0 OMHCAHUIO WX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIINX
naHHOe (GU3UYECKOE SIBICHUE;

pacrmo3HaBaTh MPOSIBICHUE W3YUYEHHBIX (PU3HUECKUX SBJICHUN B OKpYKaromieM Mupe (B
TOM uHcie (HU3NUECKUe SBICHUS B MPUPOJIE: MPUIMBHI U OTIUBBI, JABH)KEHUE TJIAHET
ConHe4HOM CUCTEMBI, PEaKTUBHOE JBUXKEHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHHE, CEMCMHYECKHME BOJHBI, LyHAMH, 3XO, I[BETa Tel,
ONTHYECKUE  SBJICHHS B  TPHUPOAE, OHOJOTUYECKOE  JIEMCTBHE  BHJIMMOTO,
yIbTPaUOIETOBOIO U PEHTTEHOBCKOTO M3JIYYCHUN, €CTECTBEHHBIM paJlOaKTUBHBIM
($OoH, KOCMHYECKHE Jy4H, pPaJUOAKTHBHOC W3IYYCHHE NPUPOIHBIX MHHEPAJIOB,
JEHUCTBYE PAIMOAKTUBHBIX U3JTyUCHUM HA OPTaHU3M YeJIOBEKa), IIPU ITOM MEPEBOIUTH
MPaKTUYECKYIO0 3a/lauyy B y4eOHYIO, BBIJCIATh CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(hUBUYECKUX SIBICHUH;

OTHCHIBATh U3YYCHHBIE CBOMCTBA T€ U (PU3NYECKHUE SBICHUS, UCIIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CpPelHsAs U MTHOBEHHAs CKOPOCTb Tejla MPHU HEPaBHOMEPHOM IBUKECHHU,
YCKOpEHHE, MepeMeIleHnue, MyTh, YIJIOBasl CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CWJIa TSDKECTH, YCKOpPEHHE CBOOOIHOIO MaJCHUs, BEC Tella, UMITYJIbC Tela, UMITYJIbC
CHWJIbI, MEXaHU4YecKasi paboTa U MOILTHOCTh, OTEHIIMAIbHAS SHEPTUs TeNa, MOJHITOTO
HaJ IOBEPXHOCTHIO 3€MJIM, MOTEHIMANIbHAS SHEPTUS CHKATOM MPYKUHBI, KHHETUYECKas
JHEprusi, TOJHAs MEXaHWYeCKas SHEprus, MEpUoJ M YacToTa KoleOaHWii, IHHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, IMOKA3aTEeb MPEIOMIICHUS
Cpelbl), MPH OMHMCAHWUU TMPABUIBHO TPAKTOBATh (DU3MUECKHM CMBICT HCIOIB3YEMBIX
BEITMYMH, O0O3HAUEHUS W EIUHHIBI (PU3NYECKUX BEIMYWH, HAXOIUTh (DOPMYIIBI,
CBSI3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYHMHY C JIPYTUMH BEJIMYWHAMHU, CTPOUTH
rpadyKy U3yYSHHBIX 3aBUCUMOCTEH (PU3HUYECKUX BEIINUHH,

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUUECKHUE SBICHUS W TPOIECCHI, UCTIOIB3Ys 3aKOH
COXpaHEHUsl PHEPTUH, 3aKOH BCEMUPHOTO TATOTECHMS, MPUHIUI CYNEPHO3UIUU CHII,
MIPUHLINI OTHOCUTeNbHOCTH ["anues, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEeHUs UMITYJIbCa,
3aKOHBl OTPaXEHUS U MPEJOMIICHHSI CBETA, 3aKOHbl COXPAHEHUs 3apsioBOIO0 U
MacCOBOTO YHCENl TMpU SACPHBIX pEaKUusX, MpU HSTOM JaBaTh CIOBECHYIO
(hOpMYIIMPOBKY 3aKOHA U 3aMHCHIBATh €T0 MATEMATHIECKOE BhIPAKCHIE,



OOBSCHATH (hM3MUECKHE TMPOILIECCHl UM CBOMCTBA Tel, B TOM YHCJIE€ MU B KOHTEKCTE
CUTyallull  TPaKTUKOOPHMEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHUECKUX IIaroB C OMOpOH Ha 2—
3 WU3yYCHHBIX CBOWCTBAa (DUBMYECKUX SBIICHUM, (PU3MUECKHX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;

pemaTh pacuéTHbIe 3a/1auu (ONMUPAIOLIMECcs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCTIONb3YS
3aKOHbI U (HOPMYJBI, CBSI3bIBAIOIIUE (PU3NYECKUE BEIWYMHBI: HAa OCHOBE aHaIu3a
YCIIOBHS 3a/layd 3alMChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIE JaHHBIC, BHIOWPATh 3aKOHBI U (POPMYIIBI, HEOOXOAMMBIC ISl PEIICHHUS,
MPOBOJIUTh PACYETBl W  OICHWBATh PEATUCTUYHOCTh IMOJYYCHHOTO 3HAYCHUS
(bu3NYECKOIl BEIUYNHBL;

pacrio3HaBaTh NPOOJEMbI, KOTOpblE MOXKHO pELIMTh NpH MOMOIIM (PU3HUECKUX
METOJIOB,  HCIIOJNb3ysl  ONUCAaHUE  KCCIEAOBaHUS,  BBIACTATH  IpOBEpsieMoe
NPENONI0KEeHNE, OICHWBATh IMPABMWIIBHOCTh MOPSAKA IPOBEACHUS HCCIEIOBaHMA,
JeTaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOACHUHN U OTIBITOB;

MIPOBOAUTDH OMBITHI IO HAOIIOACHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HproToHa, 3aKOHA COXpaHEHHs SHEPruu, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasgTHUKA OT Macchl Ipy3a U KECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTh OT aMIUTUTYbl MAJbIX KOJeOaHHi, MPSIMOIIMHEHHOE paclipoCTpaHeHNE
CBETa, pPa3NoKEHHE OEJIoro CBeTa B CHEKTp, M3yYeHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKaJle M CBOMCTB W300pakeHHs] TpenMeTa B COOHMpAloNIel JIMH3E,
HAONIO/IEHUE CIUIOMIHBIX W JIMHEWYaThIX CIIEKTPOB H3IYYCHHSI): CaMOCTOSITEIBHO
coOHpaTh YCTaHOBKY M3 U30BITOYHOrO HaOopa 000pyI0BaHHS, ONMCHIBATE XOJ1 OTBITA U
€ro pe3yabTaThl, (POPMYIHPOBATH BHIBOIBI;

MPOBOJUTh NPU HEOOXOAMMOCTH CEPHIO NPSAMBIX HM3MEPEHUH, ONpenenss CpeaHee
3HaYeHHE H3MEpSIeMON BeIMUUHBI ((POKYCHOE pacCTOSIHHME COOMparouieil JUH3bI),
000CHOBBIBAThH BBEIOOP crioco0a u3MepeHus (M3MEPHUTEIILHOTO MPUOopa);

MPOBOJIUTHh HCCIIEOBAaHUE 3aBHCUMOCTEH (PH3MUECKUX BENWYHH C HCIOJIB30BAaHHEM
NpSIMBIX K3MEpPEHUN (3aBUCHUMOCTh IYyTH OT BpEMEHH IMPH PaBHOYCKOPEHHOM
JBIDKEHUH ©Oe3 HaydalbHOM CKOpOCTH, TNepuojia Kojle0aHWi MaTeMaTHYecKOro
MasTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YTJIa OTPAXEHHUS CBETa OT yrja MaJeHUs u
yIriia TMpeNIOMIICHHsI OT yIJia MajeHus1): TUIAHUPOBATh MCCIICIOBAHNE, CAMOCTOSTEILHO
coOuparth yCTaHOBKY, (UKCHPOBATh pe3ydbTaThl MOJYYEHHOH 3aBHCHUMOCTHU
¢u3nUecKux BEIMYUH B BHUJE TAOMUI] U rpadUKOB, JelaTh BBIBOJBI IO pe3yjIbTaTaM
UCCIIC/IOBaHMS;

MPOBOJUTh KOCBEHHBIC HU3MEpEHUs (U3NYECKUX BEIUYMH (CpeAHsAs CKOPOCTb U
YCKOpPEHHE Teja MPH PaBHOYCKOPEHHOM JIBHKCHHH, YCKOPEHHE CBOOOTHOTO TTaICHHS,
KECTKOCTh TIPYXKUHBI, KOOPPHUIMEHT TPEHHs CKOJBKEHUS, MeXaHH4YecKas padora u
MOIIIHOCTh, 4YacTOTa M TMepuoja KojeOaHWH MaTeMaTHYecKoro U MPYKHMHHOTO
MasTHUKOB, ONTHYECKas cuja COOMpAIoUIe JIMH3bI, paJMOAKTUBHBIA  (HOH):
TUTAHUPOBATh M3MEPEHHUs, COOMPATh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHSTH
U3MEpEeHUs, Cleaysl MPeUIoKEeHHON MHCTPYKIIMH, BBIYUCIATh 3HAUCHHUE BEIMYUHBI U
aHAJIM3UPOBATh TIOJY4YEHHBbIE pE3yJNbTaThl C Y4YETOM 3aJlaHHOW IOTPEIIHOCTH
U3MEPEHU;

coOmogaTh TMpaBWja TEXHUKH O€30MacHOCTH mpu pabore ¢ TabopaTOpPHBIM
obopynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKU H3YYCHHBIX (DU3MUECKUX MOeNed: MaTephalibHas
TOYKa, aOCONIOTHO TBEPJOE TENO, TOUEUHBIM MCTOYHHK CBETa, JIy4, TOHKas JIMH3A,
IUTaHETapHast MOJIENIb ATOMA, HYKJIOHHAst MOJIEJIb aTOMHOTO Spa;

XapaKTepu30BaTh NPUHIUIBI JIEHCTBUS W3YYEHHBIX MPHUOOPOB W TEXHUYECKHX
YCTPOWCTB C OMOPOW HA UX OMHCAHUS (B TOM YHUCIIE: CIUIOMETP, JaTYUKU TOJIOKECHHS,
paccTOosIHUS U YCKOPEHHUsI, paKeTa, 3X0JI0T, OYKHU, IEPUCKOII, (poToanmnapaT, ONTHIECKHE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHHUS O
CBOWCTBaX (PM3NUECKUX SIBICHUH U HEOOXOIUMBIE (PH3HMUECKUE 3aKOHOMEPHOCTH;
WCTIOJIB30BAaTh CXEMBI U CXEMAaTHYHBIC PHCYHKH M3YyYCHHBIX TEXHHYECKHUX YCTPOWCTB,
M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHUECKUX MPOIECCOB IMPH PEIICHUH y4eOHO-
MPAKTUYECKHUX 3a/1ay, ONTUYECKUE CXEMbI JJIsl MOCTPOCHUSI M300paKeHH B IJIOCKOM
3epKajie U coouparouieil JuH3e;

MPUBOAUTH TPUMEPHl (HAaXOAUTh HWHAOPMAIMI0O O TPUMEPAX) MPAKTUYECKOTO
UCTIONIb30BaHUsl (U3MUYECKUX 3HAHUM B TMOBCEAHEBHOW KH3HU Il oOecreueHus
0e30MmacHOCTH TpU OOpalieHMH ¢ OpudopaMu U TEXHUYECKHMMH YCTPOWCTBAMU,
COXpAaHEHHsI 3J0POBbSI U COONIOJNEHHS HOPM DKOJOTHYECKOTO TMOBEJIEHHUS B
OKpY>Kalollleu cpee;

OCYIIECTBIATh MOUCK HHPopManuu (usnueckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIHPYsI MOMCKOBBIA 3ampoC, HAXOAUTh IYTH OIpPEAeICHUS
JOCTOBEPHOCTH TOJIyUeHHOM HWHGOpMAIMM Ha OCHOBE HUMEIOIIUXCA 3HAHUH U
JOTIOJTHUTEIBHBIX UCTOYHUKOB,;

MCTIOJIB30BATh TPU BBHIITOJHEHUN yYEOHBIX 3a/IaHUil HayYHO-IOMYIISIPHYIO JINTEPATYPY
(U3NIECKOTO CO/EpIKaHUs, CIpPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJIeTh MpUEMAMHU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpazoBaHus HHGOpMALUU U3
OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBIC MMCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(MOpMAIUU
U3 HECKOJBKHUX MCTOYHHKOB (HU3MUECKOT0 COJAEp)KaHUs, MyOJIMYHO TMpPeJCTaBIATh
pe3yabTaThl MPOCKTHOM I UCCIENOBATEIBCKON NEATEILHOCTH, P 3TOM I'PaMOTHO
UCTOJIb30BaTh HM3yYCHHBIM TMOHATUHHBINA ammapar W3y4yaeMmMoro pasaena (U3uKd u
COIIPOBOKAATh BBICTYIUICHHE NpPE3CHTAlMel ¢ Y4ETOM OCOOEHHOCTEH ayAauTOpUH
CBEPCTHHKOB.
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padoThI padoThI
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Paznen 1. ®usuka u e€ posib B MO3HAHUHU OKPY/KAKOLIEr0o MUpa
11 DusHKa - HAVKA ) bu6nmoreka [IOK
‘ VISHIIEE = HAYKA O TIPHPOAE https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
1.2 ) 2 1
VISHHCCITHE BETHAHHA https://m.edsoo.ru/7416194
1.3 EcrecTBeHHOHAay4YHBIN METOJ TO3HAHUS 2 1 Brbmnorexa LIOK
' - A https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pasjen 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOCHHH BelleCTBA
bu6nmoreka [IOK
2.1 C 1
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2 14 4 1
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' TeJIaMH, JXUIKOCTIMH U Fa3aMH https://m.edsoo.ru/7f416194
4.2 JlaByieHue KUIKOCTH 5 Bubmiorexa LIOK
' CHHE A0 https:/m.edsoo.ru/7f416194
but6mmoreka [JOK
43 Atmocheprioe Aaierie 6 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTU U ra3a Ha IOTPYKEHHOE 7 3 bubnnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pasnea 5. PaGora n MOIIHOCTB. JHEpPrus
but6mmoreka [JOK
> Pabora i MOIHOCTS 3 : https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
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bu6mmoreka [{OK
33 Mexariiieckast oHeprit 4 ! https://m.edsoo.ru/7f416194
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8 KJIACC
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HaumeHoBaHue pa3aeioB U TeM nu(poBbIe
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NMPOrpamMMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcbl
Pa3nen 1. TenioBble siBJIeHUS
1.1 CtpoeHue 1 CBOMCTBA BEIllECTBA 7 Bubmiorexa LIOK
' P B https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SIUIOBBIC TIPOECCH https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pazjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
1 DNeKTpUYECKUE 3apsiibl. 3apsKEHHBIE Tella 7 | bubnmnoreka [JOK
’ 1 MX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bub6 OK
2.2 [ToCTOAHHBIN JIEKTPUUYECKUIN TOK 20 2 7 hgpiﬁﬁiﬁii.m 176418 1ce
bu6mmoreka [{OK
2.3 M 6 1 1.5
ATHITTHDIC ABTICHILT https://m.edsoo.ru/7f4181ce
2.4 DJIEKTPOMArHuTHAsI MHIYKIIHS 4 Bubmiorexa LIOK
' P VKK https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



9 KJIACC

KoJsmnuecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM undgpoBbie
Ne i/mm P Konrpoabubie IIpakTuueckue (mupp )
NporpamMmsblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
Paznen 1. Mexanuveckue siBJeHUsI
11 MexaHn4yeckoe IBUKEHHE U CITOCOOBI €T 10 1 bubmoreka [JOK
' OTUCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAMMOACHETBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL Coxpatieiitt https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Paznen 2. Mexann4yeckue Koje0aHusi U BOJHbI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAHMHCCIHE ROJCOIHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
2.2 M .3 8 1 3
CRAHMMHCCIHE BOMHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pasjen 3. DiieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 ) bubmuorexa [JOK
’ 3JIEKTPOMATrHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3nea 4. CBeToBbIe IBJIEHHS
4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubmmorexa [JOK




https://m.edsoo.ru/7f41a4a6

4.2 JIMH3BI ¥ ONITUYECKHE PUOOPHI 6 3 bubmuorexa HOK
’ prbop https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4. P 2
3 a3JI0’KeHUe 0eJIoro CBETa B CIICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jnen 5. KBanToBbI€ SIBJICHUSA
bubmuoreka [JOK
5.1 Hcnyckanue u moraoneHue cBeTa aroMoM 4 1 hitps-//m.cdsoo.ru/7f41 ada6
bu6mmoreka [{OK
32 (TpOCHHE ATOMHOTO 57pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
. A 1 1
>3 ACPHEIC pedidind ! https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pasnea 6. [loBTopuTe1bH0-000011a10 1M I MOAYJIb
6.1 [ToBTOpEeHME 1 00001IEHNE COAEPHKAHUS 9 ) bubnnorexa [JOK
’ Kypca ¢u3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27






IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

N Kosun4yecTBo 4yacoB 1 JyieKTpOHHbIe NN (poBbHIE
° ara

Tema ypoka Kontponbheie  IIpakTudeckue oOpazoBaTebHbIE
n/m Bcero H3yYEHUS

padoThbI padoTbI pecypchl

®dusuka — HayKa O MPUPOJIE.
SIBnenus npupoasl. Gusnyeckue 1
ABJICHUSA

Mexanndeckue, TeIUIOBEIE,
AJIEKTPUYECKUE, MATHUTHBIE, 1
CBETOBBIE, 3BYKOBBIE SIBJICHUS

®u3nyecKre BEINIUHBI U UX
U3MEepeHHe

VYpok-uccnenosanue "N3mepenue
TeMIIepaTypbl IPH MOMOILIU
XKHUJIKOCTHOTO TEPMOMETpA U
JaT4YruKa TeMIepaTypol”

Kak ¢usuka u npyrue ecrecTBeHHbIE

HAyKH U3y4aloT IPUPOTY. Bubanorexa [JOK

E i 1
CTCCTBEHHOHAYHHBIM METON https://m.edsoo.ru/ff09f72a

no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUU C TIOMOIIBLIO MOJeel

VYpok-uccnenosanue "[Ipoepka

TUIIOTE3bI: JAILHOCTD MOJIETA

LIapHKa, IIyIEHHOIO 1 1
TOPU30HTAIILHO, TEM OOJIbIIE, YEM

OoJibIIie BhICOTA MycKa"




Crpoenue BemiecTBa. ONBITHI,

IJIOTHOCTH

bu6nuoreka [JOK
! FOKABIBATONIHE IMCKPETHOS https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
bu6nuoreka [JOK
8 JBIKEHHE HaCTHLL BelleCTBa https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OMbITHI 11O
9 HaOIIOAEHUIO TEIJI0OBOTO
pacIIupeHHsI Ta30B»
10 ArperaTHble COCTOSIHHSI BEIIECTBA
B3anmocBs3p MEXy CBOWCTBAMU
BEIIIECTB B PA3HBIX arperaTHbIX
1 COCTOSTHUSIX U HX bubnuotexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSTHHH BOJBI
MexaHUYeCcKOe IBUKCHUE.
12 PaBHOomepHOE HllliepaBHOMepﬂoe Bubmiorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBIOKEHUE
13 Cxopoctb. EnrHuIBI CKOPOCTH bubmorexa HOK
https://m.edsoo.ru/ff0a079c¢
bu6mmorexa [JOK
14 PacteT myTh 1 BpEMEHH ABHOKCHHS https://m.edsoo.ru/ff0a0ae4
Huepuus. 3akoH HHEPIUH.
15 Bzalxll)lxlflloneﬁcmne TeJ'IpI]jaK MpUYHHA bubmmorexa [OK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBHYKEHUS TEIl
IInoTHOCTH BemiecTBa. Pacuer Bu6morexa LIOK
16 Macchl M1 00beMa TeJa 1Mo €ro

https://m.edsoo.ru/ff0a0fee




JlaGopartopHas paboTa

17 «OmnpeneneHue TIOTHOCTH TBEPIOTO
Tea»
13 Perienue 3aga4d mo teme bu6nuoreka [JOK
"[InoTHOCTH BemecTna" https://m.edsoo.ru/ff0al23c¢
Cuna xak XxapakTepuCTHKa
19 B3anMoaercTBus Teir. Cuita
ynpyrocty. 3akoH ['yka
JlaGopaTtopHnas padota «3yuenune
20 3aBUCUMOCTH PACTSKCHHS
(medopmanuu) Ipy>KUHBI OT
MPUIIOKEHHOU CHITBD)
21 SIBnenme TaroreHus. Chiia TSKECTH
CBs3b MEXTY CUJION TSXKECTH U
22 Maccou Tenla[l}./Bec Tena. Pelienue bubmuorexa HOK
" " https://m.edsoo.ru/ff0al778
3a7a4 1o teme "Cuiia TSHKeCTH
Cuna TSOKeCTH Ha HX IIJIaHeTaXx.
23 dusnueckue Xapali[fggncmxn Bubmorexa IOK
https://m.edsoo.ru/ff0al502
IJIaHET
bu6mmoreka [IOK
24 Hsmepetine citr. Jiamomerp https://m.edsoo.ru/ff0al8cc
bu6nuorexa [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
Cio’keHHUE IBYX CHJI, HallpaBJIECHHBIX
26 10 OJHOHI Hfmilfloﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHozeiicTByrOMIas cui
7 Penrenue 3amau mo reme

"PaBHonelicTByrOIIAs cui'”




TpeHI/IC CKOJIBKCHUS U TPCHHUC

28 nokos. TpeHue B mpupojae u bubmiorexa HOK
https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopatopHas pabota «3yuenue
3aBUCHMOCTH CHJIBI TPCHUS
29 CKOJIb)KCHHS OT CI/IJIBIp JIaBJICHUS U bubmmorexa LIOK
https://m.edsoo.ru/ffO0alcc8
XapaxkTepa CONpPUKACAIOITUXCS
MMOBEPXHOCTEID)
30 Pemenue 3aay Ha onpenencHue
PaBHOJECUCTBYIOIIEH CUJIIBI
Penrenue 3amaud mo temam: «Bec
31 Tenay, «['papudeckoe n3obpaxxeHue bu6mmoreka [IOK
cuny, « CUJIbDY, https://m.edsoo.ru/ff0alde0
«PaBHOAENCTBYIOIIAST CHIDY
KoHTponbHas paboTa mo TeMam:
«MexaHHJeCcKoe ABIIKCHHCY,
32 «Macca, IIoTHOCThY, «Bec Temay,
«I'papmueckoe n300paxkeHue Cui,
«Cumbn
Hasnenue. CriocoObl yMEHBIICHUS U bu6mmorekxa [JOK
33
YBEJIUYCHUS TABICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE T'a3a. 3aBUCUMOCTh
34 I[I[aBJIeHI/ISI rasa ot oosémMa bubmorexa [OK
’ https://m.edsoo.ru/ff0a2376
TeMITepaTypbl
Ilepenaua maBiaeHUs TBEPABIMU
35 Tenleﬂn, )KI}jI[I[KOCTSIMI/I u Ir);lzzaMI/L bubmorexa [TOK
https://m.edsoo.ru/ff0a25b0
3akon [lackams
36 JlaBneHue B )XUJAKOCTH U rase, bubmuoreka [JOK



BBI3BAaHHOE JACHCTBUEM CHIIBI
TAXKECCTH

https://m.edsoo.ru/ff0a2718

37 Pemenwne 3amau mo teme «JlaBieHue bu6mmorexa [JOK
B )KMIKOCTH U rase. 3akoH [lackamsy» https://m.edsoo.ru/ff0a2826
bu6mmorexa [{OK
38 (Coobmaronmecs cocyakt https://m.edsoo.ru/ff0a2970
39 I'unpaBinuyeckuii pecc Bubmmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiineBoi
JKUJIKOCTHBIN HACOC
AtMmocdepa 3emnu. [Ipuannsl
4 oborom Sewm, Jasmcmocrs Bnmoeca LOK
https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOTo JaBICHHS OT BBICOTHI
HaJl ypOBHEM MOPs
42 Bec Boznyxa. AtmocdepHoe bubnnorexa [JOK
JaBJICHNE https://m.edsoo.ru/ff0a2bs5a
43 N3mepenue atmochepHOTo bubnnorexa [JOK
nasienust. OneiT Toppuuemn https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTb aTMOC(HEPHOTO
44 JIaBJIEHUS OT BHCOTLCIbHIa)lz( YPOBHEM bubmorexa HOK
https://m.edsoo.ru/ff0a2fc4
MOpst
bapomerp-anepoua. AtmocdepHoe bubmuorexa [JOK
45
JIaBJICHUE HA PaA3JIMYHbBIX BBICOTAX https://m.edsoo.ru/ffO0a2fc4
46 Penrenue 3amad mo reme
"AtMmocdepHoe naBieHue"
47 JleicTBUE )KUAKOCTH U Ta3a Ha bubmuoreka [JOK

NOTPYKEHHOE B HUX TEJO.

https://m.edsoo.ru/ff0a3276




ApXI/IMeILOBa cHhlia

JlaGopaTopHnas pabota
«OnpeneneHre BhITATKUBAIONICH

bu6mmorexa [JOK

48 CHUJIbI, ICUCTBYIOIEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUIKOCTH)
JlaGopaTopHas paboTa 1o Teme
«HccmemoBanne 3aBUCHMOCTH Beca BuGmorexa [OK
e Tena B BOAE OT 0G5EMa https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B JKUJKOCTh YaCTH
TeJa
bu6mmorexa [JOK
>0 Hnaparine Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHas paboTa
"KoHcTpynpoBaHue apeomMeTpa win
51 KOHCTPYHUPOBAHUE JIOJIKU U
olpeieNieHue €€
rpy30M0abEMHOCTH"
Penrenue 3amad mo remMam:
57 «I1naBanue cynoB. bubnnorexa [JOK
BoznyxomnaBanue», «JlaBinenne https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJN, )KUIKOCTEH U Ta30B»
53 Mexanudeckas pabora Bubmorexa LIOK
https://m.edsoo.ru/ff0a3f82
Bbu6nuorexa [JOK
>4 RAGHEECETE: SAMEHIIE MOIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenopanue "Pacuér
55 MOIITHOCTH, Pa3BUBAEMOM IPH

Hoa6EMe 110 JiecTHHIE"



56

57

58

59

60

61

62

63

64

IIpocTeie MexaHu3Mbl. Peryar.
PaBHOBecue cuit Ha peryare

KoHnTtponbHas pabora 1o Teme
«JlaBneHune TBEpABIX TeN,
JKUIKOCTEN U Ta30B» /
Bcepoccuiickas npoBepoyHas
pabota

PezepsHblii ypok. Pabora c
TEKCTaMu 110 TeMe «JlaBieHne
TBEPJBIX TEJ, KUIKOCTEH U ra3oBy /
Bcepoccniickas npoBepoyHas
pabota

Prryaru B TexHuke, OBITY M IPUPOJIE.
JlaGoparopHas paboTa
«HccnenoBanue ycioBUr
pPaBHOBECHSI pblyara

Pemenune 3agay no reMe «Y CIOBUS
PaBHOBECHS pblyara

KoaddummenT mone3Horo neicTBus
Mexanusma. Jlaboparopnas pabora
«M3mepenue KII/[ HakinoHHOM
TIOCKOCTI

Pemenne 3amau o teme "Pabora,
MotHoCTh, KITJT"
MexaHuueckast YHeprusl.
KI/IHGTI/I‘-ICCKEUI U INIOTCHLMAJIbHAsA
SHEPTrHs

3aKOH COXpaHEHUsI MEXaHUUECKON

0.5

0.5

bub6nuorexa [JOK
https://m.edsoo.ru/ffOa4ffe

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a478e

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bubmmorexa [IOK
https://m.edsoo.ru/ff0a4252

Bbu6nuoreka [JOK



SHEPrUU

VYPOK-3KCIIEPUMEHT IO TEME
"IKCIEPUMEHTAIBHOE ONPEICTICHHE
65 M3MEHEHUs! KHHETHYECKOU U
MOTCHIUAJIbHOW DHEPIUH IIPU
CKATBhIBAHUH TE€JIa TI0 HAKJIOHHOU

wrockocTu"

KonrponbHas pabora no reme

66
«PaboTta 1 MOIITHOCTh. DHEPTHUSD

PesepHsiit ypok. Pabora c
67 TEKCTaMH I10 TeMe "MexaHudeckoe
nBHKeHHne"

https://m.edsoo.ru/ff0a4360

bu6nmoreka [JOK
https://m.edsoo.ru/ff0adeeb

PesepHsiit ypok. Pabora c
68 TekcTaMu 1o TeMme "Pabora.
MomuHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

12




8 KJIACC

KoauuecTBo yacoB

JJIeKTPOHHbBIE M (poBbIe

Tema ypoka Kourpoabnbie IlpakTHueckue Hara oOpa3oBaTe/ibHbIE
Bcero U3y4YeHHs
padoThI padoTbI pecypchl

OCHOBHBIE TIOJIOKEHUS

MOJIEKYJISIPHO-KMHETUYECKOMN 1 bubmmotexa [JOK

TEOPUH U UX OIBITHHIE https://m.edsoo.ru/ff0a5256

MOJITBEP K ICHUS

Macca u pazmep aToMOB U MOJIEKYT 1

S 1 buGonexa LIOK
https://m.edsoo.ru/ff0a540e

BELIECTBA

OOBsicHeHHEe CBOWCTB TBEPAOTO,

YKUJKOTO U Ta3000pa3HOTo

COCTOSTHUH BEILECTBA HA OCHOBE 1

IIOJIOKEHUN MOJIEKYJIPHO-

KHHETHYECKOU TEOPUH

Kpucrannmaeckue n amopdabie 1 bubmmorexa [JOK

Tea https://m.edsoo.ru/ff0a5800

CMmauuBaHue Y KaUJUISIPHOCTD. 1 bubmmorexa [JOK

[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530

TemnnoBoe paclIMpeHNE U CKaTUE | Bubmiorexa LIOK
https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBsi3b TeMIiepaTypbl

CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS 1

YaCTHII

Buytpennss sneprus. Crnoco0sbl 1 bub6nuoreka [IOK




10

11

12

13

14

15

16

17

18

WU3MEHEHUs BHYTPEHHEN dHEpIrun

Bunpl Tertonepenaun

Ypok-koupepenmus "TIpakTudeckoe
HCIIOIB30BaHHE TEIUIOBLIX CBOMCTB

BCIICCTB 1 MAaTCPUAJIOB B LCIIAX
sHEeprocoepekeHus"

KonandecTBO TEIIOTEL. Y AeIbHAS
TCIINIOEMKOCTD

YpaBHeHHE TEIIOBOro OajaHca.
Teruioo0MeH U TEII0BOE
paBHOBECHE

JlaGopaTopnas pabota
"HccnenoBaHue IBIEHUS
TETI000MEHa MPU CMEIIMBAHUT
XOJIOAHOU U ropsiueit BoabI"

PacueT konnuecTBa TCIIJIOTHI,
H606XOI[I/IMOFO AJIL Harpe€BaHUA
TCJIa U BBIACIIACMOI'O UM IIpU
OXJTAXKIACHHUH

JlaGopaTopHnas pabota
"Onpenenenne yaeapbHOU
TEIUIOEMKOCTH BelecTBa"
DOHeprus ToMBa. Y IeIbHast

TCIUIOTA CropaHusa

[InaBnexnue u OTBCPACBAHUC
KPUCTATINIMICCKUX TECJI. VnenpHas
TCIJIOTA ITJIaBJICHUA

https://m.edsoo.ru/ff0a5c60

bubmuoreka [JOK
https://m.edsoo.ru/ff0a6412

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a65c0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6976

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a7088

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a6a98

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0a6bb0

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a7b5a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2




19

20

21

22

JlaGopartopHas paboTa
"Onpenenenue yaeabHOU TETIOThI
IUIaBJIEHUs J1bJa"

[TapooGpazoBaHue M KOHICHCAIMSL.
Hcnapenue

Kunienne. Y nenpHas Teriora
napooOpa3oBaHUs U KOHICHCAIIUH.
3aBUCHMOCTh TEMIIEPATYpPhI
KHUIICHHUS OT aTMOC(EPHOTO
JaBICHUS

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabota "Onpenenenue
OTHOCHUTENILHOU BIIAXKHOCTHU
BO3yXa"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a72fe

bubmmoreka [JOK
https://m.edsoo.ru/ff0a740c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a786¢

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenne 3a/1av Ha OIIPCACIICHUC
BJIAXKHOCTH BO3ayXa

24

25

[TpuHLIMIIBI paOOTHI TEIIOBBIX
nsurateneit. [lapoBast TypOuna.
JIBurarens BHyTPEHHETO CTOPAHMS

KII] TermoBoro aBuratess.
TeruoBble IBUTATENIN U 3aIATA
OKpYKarollel cpepl

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKoH COXPAHCHUS U IIPEBPALICHUA
9HCPTHHU B TCIUIOBBIX MPOHCCCaX

27

[ToaroroBka K KOHTPOJIBHOM paboTe
o TeMe ""TennoBbic ABICHUS.
M3meHeHune arperaTHbIX COCTOSTHHI
BemiecTna"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a83{2




28

29

30

31

32

33

34

35

36

37

38

KonTponbhas pabota mo Teme
"TemnsoBele ABiIeHNA. V3MeHeHne
arperaTtHbIX COCTOSIHUI BelecTBa"

3J'ICKTpI/I3aI_II/I$I TCII. I[Ba poaa
SJICKTPHUYCCKUX 3apsa10B

Ypok-uccnenoBanue
"DnexTpuszanus Tea HHAYKIUEH 1
IIPU COIPUKOCHOBEHUH"

B3anmopeicTBre 3apsyKeHHBIX TEIl.
3akon Kynona

DIEKTPUUECKOE T0JIE.
HarpsixeHHOCTB 3JIEKTPHYECKOTO
noJist. [lpuHnun cynepno3unuu
AJIEKTPUYECKUX TTOJIEH

Hocurenu anexkTpuueckux 3apsiioB.
OnemeHTapHbIi 3apsag. CTpoeHue
aToMa

ITpOBOAHMKY M JUDIIEKTPUKU. 3aKOH
COXPAaHEHHUs EKTPUUYECKOTO 3apaa
Pemenue 3a1ad Ha mpUMEHEHNE
CBOMCTB DJICKTPUYECKUX 3aps10B
DNEKTPUUECKUH TOK, YCIIOBUS €TI0
cyuiectBoBanusA. ICTOUHMKH
AIIEKTPUYECKOrO TOKA

JleficTBUS DIIEKTPUYECKOTO TOKA

VYpoxk-uccienosanue "Jleiicteue
AIEKTPUYECKOTrO MOJIs Ha

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a86ae

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a87e4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8ef6
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4

bubmnoreka [IOK
https://m.edsoo.ru/ff0a96b2




39

40

41

42

43

44

45

46

MIPOBOJIHUKH U TUAJIEKTPUKH"

DJIEKTPUYECKHUM TOK B METaJlIax,
JKHUIKOCTSIX U razax

DJeKTpruyecKas ernb 1 e
COCTaBHBIC YaCTH

Cuna toka. JlaGopaTopHas pabota
"N3mepeHue U peryiupoBaHue
CHJIBI TOKA"

DJeKTpUUeCcKOoe HapsHKEHHE.
BoasT™metp. JITabopaTopras paboTa
"N3mMepeHue U peryJupoBaHue
HanpspkeHus"

ConpoTuBieHNHEe IPOBOJHHKA.
VY IenpHO€E CONPOTUBIICHUE
BEIIECTBA

JlaGopaTtopHnast pabota
"3aBUCUMOCTD JIEKTPUIECKOTO
COIIPOTHBIIEHUS IPOBOJAHUKA OT €T0
JUTMHBI, MJIOMIAAH MTOTIEPEYHOT0
Ce4eHHUs U MaTepuana”

3aBUCHMOCTH CHIIBI TOKA OT
HanpspkeHus. 3akoH Oma st
y4JacTka Ieru

JlaGopaTopHnas pabota
"HccnenoBanue 3aBUCUMOCTH CHJIBI
TOKa, WIYIIETro Yepe3 pe3nucTop, OT
COIIPOTHBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pesucrope”

0.5

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a9838

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a8bd6

bubmuoreka [JOK
https://m.edsoo.ru/ff0a9e14

bu6nuorexa [JOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0aad44a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aa04e




IlocnenoBaTenbHOE U napajijiCJIbHOC

47 COCTMHEHUS TIPOBOTHUKOB
JlaGopaTtopHnas pabora "IIpoBepka
43 IIpaBUJjIa CJIIOKEHUS HAIIPSIKCHUN bu6nuoreka [IOK
IIPH MOCIEN0BATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas pabora "IIpoBepka
49 MpaBUJIa AJIsl CUIIBI TOKA TIPH bubnmnorexa [JOK
napasuieibHOM COEIUHEHUH https://m.edsoo.ru/ffO0aadle
pe3ucTopoB”
Pemenune 3a1ay Ha npuMeHEHUE
50 3aKOHa OMaHI[J'IH paSJII)I/I‘{HOI‘O bubmorexa HOK
https://m.edsoo.ru/ffO0aaf8a
COETMHEHUS POBOTHUKOB
PaboTa u MoutHOCTH
51 BHCKTpI/I‘IeCKI:FO TOKa. 3aKOH bubmuoreia LOK
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGoparopHas paboTa
52 "Onpl;lenléHHe I1;160%1 Y MOIIIHOCTH bubmuorexa LIOK
" https://m.edsoo.ru/ff0ab3e0
AIEKTPUYECKOTO TOKA
DJIEKTpUUYECKHE LIeTTH U
53 NOTPEOUTEIH ANEKTPHUECKON bubmmorexa [IOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
54 [TocTossHHBIE MATHUTHI, HX
B3aUMOJICCTBUE
55 VYpok-uccnenoanue "N3yuenue bubmuoreka [JOK
MOJIEH MOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
56 MarnuTHoe 1ose. MarHuTHoe moJie bubmuorexa [JOK




57

58

59

60

61

62

3eMJIM U €ro 3HaueHUue IS JKU3HU
Ha 3emiie

[ToaroToBka K KOHTPOJILHOM paboTe

10 TeMe "DIIEKTPUUECKHE 3aps/Ibl.
3apsKEHHBIE TENA U UX
B3aumoneucTus. IlocTossHHbBIN
AIIEKTpUYECKUI TOK"

KonTponbhas pabota nmo Teme
"DneKTpruUecKue 3apsbl.
3apspKeHHbIE Tena U UX
B3aumoieicTBus. [locTosTHHBIN
ANEKTpUYecKuil Tok" /
Bcepoccniickas npoBepoyHas
pabora

PesepHsblit ypok. Pabora c
TekcTamu 1o teMe "IlocTosHHBIN
ANIEKTpUYecKuil Tok" /
Bcepocculickast mpoBepoyHas
pabota

OmneiT OpcTena. MarauTtHoe 1noie
ANEKTPUYECKOTO TOKa MaruutHoe
10JIe KaTyIIKU C TOKOM

[IpuMeHeHure 31eKTPOMAarHuToB B
texuuke. JlabopaTopHast pabora
"N3yueHue neicTBUSI MAarHUTHOTO
10JIs1 HA MPOBOJIHUK C TOKOM"

DNIEKTPOABUTATEIb TOCTOSIHHOTO
ToKa. Mcmonbp3oBaHue
BHGKTPOI[BI/IFaTQHeﬁ B TCXHHNYCCKHUX

0.5

https://m.edsoo.ru/ff0acOba

bu6nmoreka [JOK
https://m.edsoo.ru/ff0abd2c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acdc6

bub6nuorexa [JOK
https://m.edsoo.ru/ffOac1d2

bubmmorexa [IOK
https://m.edsoo.ru/ffOac74a

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ac86¢




63

64

65

66

67

68

YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue 1 U3y4eHHe
paboTHI DJIeKTpOoABUTATENS "

Oneitel @apanes. 3akoH
AJIEKTPOMArHUTHON MHAYKIIHH.
IIpaBuio Jlenna

OnektporeHepaTtop. Crocoob!
MOJYYECHHUS DIIEKTPHUCCKONR
SHEPruu. DIEKTPOCTAHIIUHU Ha
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPIUU

[ToaroroBka K KOHTPOJIBHOU paboTe

10 TeMe "DIIEKTPUIECKUE U
MAarHUTHBIE SBiIcHUA"

KoHnTtponbHas pabora 1o Teme
"DJIeKTpUUECKUE U MAaTrHUTHbIE
siBJIeHUS"

PezepsHslii ypok. Pabora c
TeKcTaMu 110 TeMe "TermioBrlie
siBiIeHus"”

PesepBHsiit ypok. Padora ¢
TEKCTaMH 110 TeMe "MarHuTHbIE
sBJIeHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5

bu6nmoreka [JOK
https://m.edsoo.ru/ffOacb14

bu6mmorexa [JOK
https://m.edsoo.ru/ffO0accSe




9 KJIACC

KoaunuecTBo yacoB

DJIeKTPOHHbBIe N (poBbIe

Ne Jara
o/ Tema ypoka Beero Kontpoabubie IIpakTuueckue H3yIeHAs oGpa3oBaTejbHbIe
padoTbI padoThI pecypcsl
MexaHudueckoe IBUKEHHUE. 1
MarepuaiibHasi TOUKa
Cucrema orcuyeta. OTHOCUTEIBLHOCTh 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NpsIMOJIMHEITHOE | bubnmnorexa [JOK
JIBIKEHHEC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE nipsIMOTIHHEHHOE
nerokeHue. CpeliHsisi ¥ MTHOBEHHas 1
CKOpPOCTb
[IpsmonnHeiHOE PaBHOYCKOPEHHOE | bubmuorexa [JOK
JBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb IpSIMOIMHENHOTO
PaBHOYCKOPEHHOTO JIBUKCHUS. 1
I'padux ckopocTu
JlaGopaTopnas pabota
"OnpeneneHue yCKOpeHus Teja npu bubnmnoreka [JOK
1 1
PaBHOYCKOPEHHOM JBUYKEHUH I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOH TI0CKOCTH"
CBobonnoe nagenue tei. OnbIThl |
lanunes
PaBHOMEpHOE ABMXKEHME TTO BuGmorexa LIOK
okpyxxHoCTH. [lepnosa u yactora 1

oOparnieHus. JIuneiinas u yriosas

https://m.edsoo.ru/ffO0ael76




CKOPOCTH

10 LleHTpocTpeMUTENbHOE YCKOPEHHE
1 Ilepsbiii 3akoH HproTona. Bektop bu6mmorexa [IOK
CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3axoH HeroToHa. bu6nuoreka [IOK
PaBHozelicTByrO1Ias cuiia https://m.edsoo.ru/ffOae72a
13 Tpetuii 3axoH HproToHa. bubnnorexa [JOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemrenne 3amad Ha npumMeHeHue bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
15 Cuna ynpyrocru. 3akoH ['yka Bubmmorexa HOK
https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amay o teme «Crita
YOPYTOCTH
Jlaboparopnas padota
17 «OHpIZEI[GJII;HI/IeIzKeCTKOCTI/I bubmuorexa LIOK
https://m.edsoo.ru/ff0aee28
TIPYKUHBD)
bu6nmoreka [{OK
18 Cuna Tpeis https://m.edsoo.ru/ff0af738
19 Pemrenue 3anad mo teme «Cuia bu6mmorexa [JOK
TPEHU» https://m.edsoo.ru/ff0afa26
JlaGopatopHas paboTa
20 "Onplc;lenim/le ios(quunema bubmuorexa OK
\ https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJIbKCHUS
Pemenue 3amau mo reme "3aKkoHBI
21 HeroTona. CII[/IJIa ynpyroctu. Cuiia Bubmiorexa LIOK
" https://m.edsoo.ru/ffOafb8e
TPCHHS
22 Cuna TSKeCcTH U 3aKOH BCEMUPHOTO bubnnorexa [JOK



TATOTEHHS. Y CKOPEHHE CBOOOIHOTO
ImaACHUA

VYpok-koubepenius "J[BuxeHue Ten

https://m.edsoo.ru/ff0af044

23 BOKPYT I'PaBUTALlHOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3aga4d no teme "Cuita
bu6nmmoreka [JOK
24 TSYKECTU U 3a4KOH BCEMUPHOTO
\ P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
)5 [IepBast kocMuueckas CKOpOCTb. bubnnorexa [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepUaJIbHONW TOUKHU.
AOGCONIIOTHO TBEPI0E TEIIO. Bu6 LOK
nonaoTexa
26 PaBHOBecue TBEpIOTO TEIIA €
saKpeIIEHHOM orc):mo Bpamen https://m.edsoo.ru/ff0afe36
MowmenT cuibl. LleHTp TsbkecTn
PaBHOBECHE MaTepHaIBHON TOUKH.
AOcoIoTHO TBEPOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKPEIUIEHHON OCBIO BPAILCHUS.
MowmenT cuibl. LlenTp TsbxecTn
73 Pemenue 3amad mo reme "MomeHT bu6mmorexa [IOK
cuibl. Llentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe
bubmmorexa [JOK
29 o Teme "MexaHn4YecKkoe ABUKEHUE. 1
Bsanvoseiicraie Ten" https://m.edso0.ru/ff0b0408
Kontponbnas pabota mo teme
bubnmnorexa [JOK
30 "MexaHH4YeCKOe IBUKEHUE. 1

B3aumogeiictsue Ten"

https://m.edsoo.ru/ffOb06ec




Nmnynsc Tena. UMIynbse CUbL.
3aKOH COXpaHEeHMs UMITYJIbCA.

bu6mmorexa [IOK

31 VYupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aNMOJICHCTBHE
3 Pemenne 3agau mo Teme "3akoH Bbubnuorexa [JOK
COXpaHEHUs umnyinca' https://m.edsoo.ru/ff0b096¢
13 Ypok-koHbepenius "PeaktuBHOE
JBUKECHHE B IIPUPOJIE U TEXHUKE"
bu6mmorexa [IOK
34 Mexanudeckas paboTa U MOITHOCTh https://m.edsoo.ru/ff0b0as4
35 PabGoTa CHIIBI TSXKECTH, CHIIBI bu6nuoreka [JOK
YOPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlabopaTopHas pabota
36 «Ompenenenue padbOTHI CUIbI TPEHUS
IIPU PAaBHOMEPHOM JIBHXKEHHUHU Tela
110 TOPU30HTAILHON TOBEPXHOCTH
37 CBs13b HEPTUH U paOOTHI.
[TorennmanbHas SHEPrus
18 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KMHETUYECKOW SHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPIUU B
MeXaHUKe
JlabopaTtopHnast pabota «3yuenue bubmuorexa [JOK
40
3aKOHA COXPAHECHUS YHEPTUM» https://m.edsoo.ru/ffOb12fe
41 KoneobarensHOE IBUKEHHUE U €TO bu6mmoreka [{OK
XapaKTePUCTUKHU https://m.edsoo.ru/ffOb1858
42 3aryxaromue KoieoaHus. bubnmoreka [JOK

BriHyXeHHbIE KOTeOaHMs.

https://m.edsoo.ru/ff0b20f0




43

44

45

46

Peszonanc

MareMaTtuyeckuii ¥ Npy>KMHHBINA
MasiTHUKH

VYpok-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojaeOaHui OT KECTKOCTH
MIPYXHUHBI U Macchl Tpy3a»
IIpeBpanienue sHepruu npu
MEXaHUYECKUX KOIeOaHHUIX
JlaGopatopHas pabota
«OrmpeneneHye 4acToThl U epuoja
KoJIeOaHUH MPYKUHHOTO MATHUKA

bub6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

bu6nuoreka [JOK
https://m.edsoo.ru/ffOblaec

47

48

49

50

51

52

JlaGopaTtopnas pabota «IIpoBepka
HE3aBUCHMOCTH NIEpHOJIa KoJIeOaHMH
rpy3a, MOABEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

Mexaunueckue BoHEL. CBONMCTBA
MeXaHU4eCKHUX BOJH. [IpogosbHbIE 1
TIOIIEPEYHBIE BOJIHBI

Ypok-koHpepeHmus "MexaHndeckue
BOJIHBI B TBEPIOM TEJIE.
Ceiicmuueckue BOIHBI"

3ByK. Pacnipoctpanenue u
OTpaK€HUE 3BYyKa
Ypok-uccnenoBanue "Habmronenue
3aBUCUMOCTH BBICOTHI 3BYKa OT

4acTOTHI"

I'poMKOCTB 3ByKa U BHICOTA TOHA.
AKYCTHYECKHI pEe30HaHC

bu6mmorexa [JOK
https://m.edsoo.ru/ffOb197a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b21fe




Ypok-koHpepeHmus "YIpTpa3ByK u

bu6nuoreka [JOK

53
nH(ppa3ByK B IpUPOJIe U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe
bubnuoreka [JOK
54 110 TeMe "3aKOHBI COXPaHEHHUS.
https://m.edsoo.ru/ffOb25f0
Mexannyeckue Koyie0aHus ¥ BOJTHBI"
KonTponbhas pabota no teme
55 "3aKOHBI COXpaHEHHS.
Mexannyeckue Kone6aHus 1 BOJTHbBI"
56 DJIEKTPOMAarHuTHOE TOJIE. bubmuotexa [JOK
DNeKTPOMarHUTHBIC BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koudepenuus "llkana
53 3JIEKTPOMATrHUTHBIX BOJIH. bubmmorexa [JOK
Hcnons3oBaHue 3J1€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /111 COTOBOM cBsI3H"
VYpok-uccnenosanue "N3yuenue
5 Bubmnorexa LIOK
59 CBOWCTB 2JIEKTPOMAarHUTHBIX BOJIH C ) 1
HOMOIIIbI0 MOBHTBHOTO Teedora" https://m.edsoo.ru/ffOb2c6e
Pemenue 3aa4 Ha onpezeneHue
60 YaCTOTHI U IJTUHBI
ANEKTPOMArHUTHOW BOJIHBI
DNeKTpOMarHuTHasl IPUPOJIa CBETA.
bubnnorexa [JOK
61 CxopocTts cBeta. BomHoBbIe 1
CBONCTRA CBETA https://m.edsoo.ru/ff0b31d0
BOKCTBA CBET
Hcrounuku ceera. IIpsmonuneitHoe
bubmmoreka [JOK
62 pacrpocTpaHeHue CBeTa. 3aTMEHUs i
Cosmma 1 JTyHp! https://m.edsoo.ru/ff0b3658
63 3aKOH OTpa)X€HUs CBETa. 3epKaia. bubnmnoreka [JOK




Pemenue 3aga4d Ha IMPUMCHCHUC
3aKOHa OTPaXCHUA CBCTA

[Ipenomnenue cBera. 3akoH

https://m.edsoo.ru/ff0b38c4

bu6mmorexa [JOK

o4 MIPEJIOMIICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpa)KeHNE
cBera. Mcnonbs3oBaHue MOJIHOTO bubmuorexa [JOK
65
BHYTPEHHETO OTPa)KCHUS B https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
Jlabopartopnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJia
66 MIPEJIOMJIEHHUST CBETOBOTO JTyda OT
yria najieHusl Ha TpaHule "BO3yX-
crexiao""
VYpok-koHpepeHuus
"Mcnonp30BaHKe MOTHOTO
67 BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBA3B"
bu6mmorexa [{OK
68 JIun3el. OnTyeckas cuia JIMH3BI https-//m.edsoo.ru/ffOb32e
. bubnuoreka [IOK
69 [TocTpoenue n3o0paxeHu# B IMH3AX hitps-//m.cdsoo.ru/ffOb4dda
Jlaboparopnas pabota
70 "Onpenenenue GOKyCHOTO bu6mmoreka [IOK
pacCTOAHUSA U ONTUYECKON CUJIBI https://m.edsoo.ru/ff0b4206
coOuparorien JTHH3BI"
71 Ypok-koHpepeHmus "OnTudeckue bubnmnorexa [JOK

JIMH30BbIE TPUOOPH"

https://m.edsoo.ru/ffOcOa7e




I'ma3 kak ontuyeckas cucTeMa.

bu6nuoreka [JOK

72 3penue https://m.edsoo.ru/ff0b4684
7 Ypok-koudepennus "Jled ekt
3penus. Kak coxpanurs 3penue"
Paznoxxenune 6enoro ceeTa B CIIEKTP.
74 Omnertel HetoToHa. Crioxenune bubmuorexa [JOK
CHIEKTpaJbHBIX 1IBETOB. [[ucnepcus https://m.edsoo.ru/ff0cO0f4c
CBeTa
JlabopaTtopnast pabota "OMBITHI 11O
a3JI0’KEHUI0 OEJIOro CBETAa B CHEK
75 EI BOCHPUSATHIO IIBETA MPEIMETOB " bubnmorexa LIOK
https://m.edsoo.ru/ff0cOe2a
MIpH UX HAOIIOACHUH Yepes
1IBETOBBIE (DUIBTPHI"
Ypok-nipaktukym "BoaHoBbIE
76 CBOICTBA CBETA: AUCIIEPCHUSI,
untepdepenus u quppaxuus'
77 Omnsite Pe3epdopna u manetapHas bubnuorexa [JOK
MOJ€EIb aTOMa https://m.edsoo.ru/ffOc12a8
73 [Toctrynatel bopa. Moaens atoma
bopa
1 | atowon Keawms. T biorera LLOK
https://m.edsoo.ru/ffOc144c
CHEKTPbI
20 VYpoxk-npaktukyMm "HabmrogeHune bubmuorexa [JOK
CIEKTPOB UCITyCKaHU" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE M €€ BHIIBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c1672
82 CrtpoeHue aTOMHOTO siipa. bubnmnoreka [JOK




HYKJ'IOHHaﬂ MOACIIb

https://m.edsoo.ru/ffOc18ac

23 PanuoakTrBHBIE pEeBpaIICHUS. bu6nuoreka [JOK
N3oTomsl https://m.edsoo.ru/ffOclal4

24 Pemenue 3amau mo teme: bu6mmorexa [{OK
"PaguoaxkTuBHBIE TIpeBpaIieHus" https://m.edsoo.ru/ffOc1b4a

85 [lepuon nonypacnana
Ypok-koHbepeHIHs

86 "If)azmoaKTcEIBr;IH: W3JIyYCHHUS B bubmorexa [OK

| https://m.edsoo.ru/ff0c2126
pUpoJe, MEAUIIMHE, TEXHUKE
SnepHbie peakyu. 3aKOHBI
87 c:x;)aHeHgﬂ 3a§s[)10130r0 u bubmuorexa IOK
https://m.edsoo.ru/ffOc1¢c58
MacCOBOTO YHCe

28 DHeprus CBA3U aTOMHBIX SIIEP. bubnmnoreka [JOK
CBs13bp Macchl U SHEPTUU https://m.edsoo.ru/ffOc1d7a

29 Pewenue 3anau no reme "SAnepHeie
peakuun"

90 Peakiuu cunTe3a u neneHus saep. bu6mmoreka [IOK
Hctounuku sHeprun CoJiHIa U 3BE31T https://m.edsoo.ru/ffOc1e88
Ypok-koHbepenuus "AnepHas

91 sHepreTuka. JlercTBus
PaIMOAKTUBHBIX M3Ty4YeHUN Ha
KUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TemMe "DIIeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK

92
DNEeKTPOMArHUTHBIC BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanrToBsie sBieHus"

93 Konrponsnas padora no teme

"DIeKTPOMarHuTHOE TOJIE.



DNEeKTPOMarHUTHbIE BOJHBI.
KBauroBsie sBieaus"

[ToBTOpeHmE, 0600IICHNE.

bubnuoreka [JOK

4 JI
? " abop aTOijHe pa6OTLj HOKYPEy https://m.edsoo.ru/ff0c245a
Bzaumopneiicteue Ten
05 | pasmetmantn ameoraenmas ana biGiorexa LIOK
P | fl https://m.edsoo.ru/ff0c2572
110 TeMe "TernoBble MpoIecchl
[ToBTOpenue, 06061eHue. Pemenne
96 pacUYETHBIX U KAaYECTBEHHBIX 3a7a4 bubmuoreka [JOK
o Teme "KII/] TermmoBeIx https://m.edsoo.ru/ff0c2a22
nBurarenen”
51| pavecmm aoesmoenz: st biorera LLOK
P ! https://m.edsoo.ru/ff0c2b30
no teme "KIIJ] anexkrpoyctaHOBOK"
IT , 0000 .
58 MSopmropsic pasorsi o kype biGmiorexa LIOK
" patop P " ypey https://m.edsoo.ru/ff0c2¢52
CBETOBBIC SBJICHUS
I1 6006 . Pab
99 texerawnno teve acomt biGorera L1OK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHKE
\ https://m.edsoo.ru/ff0c2e82
BOJTHBI
I1 , 0000 . Pa6
0 rexerawnt no teve "Crctomie biGmiorexa LIOK
\ https://m.edsoo.ru/ff0c3044
SIBIICHUS
102 [ToBTOpenue, o6o6menue. Padora ¢




TekcTaMu 1o TeMme "KBaHToBas u
snepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102

27






MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHHUA OCHOBHOHN
OBPA3OBATEJIbHOM TPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUSA

7 KUIIACC

Kon

NPOBEPSIEMOT0
pe3yJibTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTe/IbHOM NPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

1.1

1.2

HCIOJIb30BAaTh U3YYCHHBIC ITOHATUSA

pasinyaTth ABJICHHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAdHHOC (1)I/I3I/I‘IGCKOG SBJICHHUC

1.3

1.4

L.5

1.6

1.7

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MUECKUX SBICHUH B
OKpY’KarollleM MHpe, B TOM 4YHCiIe (U3NUECKUE SBICHHUSA B MPHPOIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a/auy B y4eOHYIO, BBIICIATH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SBICHUIM

ONKCHIBATh HW3YYCHHBIC CBOHCTBA Tel W (DHU3MYECKHE SBIICHHS,
UCTIONB3ysl (U3WYCCKHE BEIMYUHBI, TPU OMUCAHUU TPABUIBHO
TPaKTOBaTh (U3MYECKUH CMBICI HCIOIB3YEMBIX BEIHYMH, UX
0003HAaYCHUS U €IUHUIIBI PU3UUECKUX BEITUYHH, HAXOIUTh (POPMYJIBI,
CBS3BIBAIONIME JAaHHYIO (PU3WYCCKYI0 BEIMYHHY C JIPYTHMHA
BEJIMYMHAMHU, CTPOUTh  TpapUKd  M3YYCHHBIX  3aBHCUMOCTEH

(U3HYECKUX BEIIMINH

XapaKTepu30BaTh CBOICTBA Tell, (PU3NYECKHUE SBICHHUS U IPOLECCHI,
UCIIONIB3Ysl W3YYCHHBIE 3aKOHBI, IIPU DJTOM JaBaTb CIOBECHYIO
(GopMyIMpPOBKY 3aKOHa U 3allUChIBaTh €ro MaTeMaTHYecKoe

BBIPAXXCHHUC

OOBSICHATh (PU3MUECKUE SBJICHMS, IPOLIECChl U CBOMCTBA TEl, B TOM
qyycjie€ MU B KOHTEKCTE CUTyallMd HPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbISBIATh IMPUUYUHHO-CIEJACTBEHHbIE CBS3H, CTPOUTH
oObsicHeHMe M3 1 — 2 JOrMYecKkux IaroB ¢ omopoi Ha 1 — 2
U3yUYEHHBIX CBOWCTBA (PU3NYECKUX SBICHHUH, PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

pemaTtb paC‘-IéTHLIC 3aJa4u B 1 -2 ,Z[CI>'ICTBI/I$I, HCIIOJIb3YA 3aKOHBI U

(dhopmyel, CBs3BIBatONME (PU3NYECKHUE BETMYMHBI: HA OCHOBE aHaIN3a



1.8

1.9

YCJIOBUA 3aJadd  3allUCbIBaTb KpPATKOE YCJIOBHC, TIOJACTABJIATH
(bI/IBI/I‘ICCKI/Ie BCJIIMYNHBI B (I)OpMyJ'IBI " IpOBOAUTH pvaéTLI, HaXoaUuThb
CIIPaBOYHBIC NJAaHHBIC, H€06XO)II/IMI)IC IJI1 pCUICHUA 3aga4, OUCHHUBATDH

PEAUTUCTUIHOCTD MOTYICHHON (PU3HYSCKON BEITMIMHBI

pacrio3HaBaTh HpPOOJIEMBbI, KOTOPHIE MOXXHO PELIUTh MpPU HOMOIIU
¢bu3nyecKux METO/JO0B, B OINHMCAHUU HCCIECJOBAHMS  BBIICIATH
npoBepseMoe  NpeAnonokeHue  (TUMoTe3y),  pasiddyarb |
MHTEPIIPETUPOBATh MOJIYUEHHBIH pe3yiabTaT, HaXOAWUThb OUIMOKH B

XO0J¢€ OIIbITa, A€JIaTh BBIBOJBI I1I0 €TI0 PE3yJIbTaTaM

MPOBOAWTH OMBITHl MO HAOMIOACHUIO (U3MUYECKUX SBICHUN WIIH
(U3MYEeCKUX ~ CBOWCTB  Tel:  (POpMyIHpOBaTh  TPOBEPSEMbIC
MPENNONOKEeHUsl, coOUpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO

000pyI0BaHUs, 3aMKUCHIBATH XO/1 OTBITa U (JOPMYIUPOBATH BHIBOJIBI

1.10

1.11

1.12

1.13

1.14

1.15

BBITIOJIHATh TIPSIMBbIE U3MEPEHUsS] C HCIOJIb30BAHWEM AaHAJOTOBBIX M
UQPOBBIX MPUOOPOB, 3aMMCHIBATh MOKAa3aHUS MPUOOPOB C yUETOM

3aJJaHHOW aOCOIIOTHON MOTPEIIHOCTH U3MEPEHUI

NPOBOJIUTH  HMCCICIOBAHWE  3aBUCUMOCTH  OJHOH  (U3HYECKOMH
BEJIMYMHBl OT JAPYrOM C MHCIOJNB30BAHMEM IIPSAMBIX HW3MEPEHUI,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEOHOTO HCCIEIOBaHHUS, COOMpPATh
YCTaHOBKY U BBIIOJHATE U3MEPEHUs, CIENYs NPEUIOKEHHOMY IIJIaHy,
¢buKcupoBaTh pe3yJbTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE MIPEUIOKEHHBIX TaOIUI U TpaMKOB, J1€J1aTh BBIBObI

10 pe3yJIbTaTaM HCCIIEI0BAHUS

MPOBOANTH KOCBCHHBIC M3MEpPEHUs (PU3UYECKUX BEIWYHMH, CIEAYs
MPEJIOKEHHOW MHCTPYKIUU: TPU BBIMOJIHEHUN U3MEpPEHH coOuparhb
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIATH 3HAYCHHE HMCKOMOMU

BCINYHHBI

coOmoaTh TMpaBWia TEXHUKH O€30MacHOCTH TMpu  padore ¢

1a00opaTOpHBIM 000pYyIOBaHUEM

yKa3blBaTh MPHUHIMIBI  ACHCTBUS TMPUOOPOB U TEXHHUUYECKUX
YCTPOWCTB, XapaKTepHU30BaThb MPUHLMNBI JEUCTBUS HM3YYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OIHMCaHUS,
UCIONB3YSl 3HAHUS O CBOMCTBaX  (U3WYECKUX  SABJICHUH H

HCO6XO,Z[I/IMBIC (pI/I3I/I‘-ICCKI/Ie 3aKOHBI U 3aKOHOMCPHOCTHU

OPUBOAUTH MNpHUMEPHl (HAXOAUTh HMH(GOPMALUIO O MpuUMepax)




1.16

1.17

1.18

1.19

8 KJIACC

Kon
NpoBepPsAEeMOro
pe3yJibTara

1.1

1.2

MPAKTUYECKOTO UCIOJIb30BaHUsI (GU3NYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HM Juid  o0ecredeHHss O€30IacHOCTH TMpu  OOpallleHuu ¢
npuOopaMu U TEXHUYECKUMH YCTPOMCTBAMHM, COXPAHEHUS 310pPOBbS U

COOITIOICHHS HOPM KOJIOTUYECKOTO ITOBEICHUS B OKPYXKAOIIEH cpere

OCYILIECTBIATh OTOOP MCTOYHMKOB MH(popmMaiuu B cetu MHTEpHET B
COOTBETCTBMM C 3aJaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAaHUM U IyTEM CpPAaBHEHMS DPa3iIU4HBIX HCTOYHUKOB
BBIICNISATE MHQOPMAIMIO, KOTOpas SABISETCS NPOTUBOPEUMBOW WM

MOJKET OBITH HeﬂOCTOBepHOﬁ

UCIIOJIb30BaTh pu BBIITOJIHCHUU yueOHBIX 3a1aHUI
HAyYHOTIONYJSPHYIO  JIUTEpaTypy  (QU3MYECKOrOo  COAEpIKaHMS,
CIIPAaBOYHBIE MaTepHallbl, pecypcbl cetd MHTepHeT, BiageTh
npuéMamMu KOHCTIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU

U3 OJHOM 3HaKOBOM CHCTEMBI B APYyryro

co3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC U YCTHBIC COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpPMAIMH (PUIUUECKOTO
COJIep>KaHusl, B TOM 4YHcJie MyOIUYHO JenaTh KpaTkue COOOIICHHUs O
pe3yibTaTax MPOEKTOB WM Y4YEOHBIX HCCIEIOBAHUM, MTPH STOM
IrPaMOTHO HCHOJb30BaTh W3YYCHHBIN MOHATUHHBIN ammapar Kypca

(bu3uKH, COMPOBOXK/IATH BHICTYIUICHUE MTPE3CHTAILIUCH

IIPY BBINIOJHEHUH y4€OHBIX MMPOEKTOB M UCCIIEOBAHUI pacipenesiiaTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 33Jja4aMH,
CJIICIUTH 3a BBINOJHEHHEM IUIAHA JEWCTBHM, AJEKBAaTHO OLICHUBATH
COOCTBEHHBI BKJIaJ] B JIeATENBHOCTh TIPYIIbI, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, YUUTBIBAS MHEHHE

OKPYXaIOIINUX

IIpoBepsiemble npeAMeTHBIEC Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM

06pa30BaTeJIbHOI7I nporpaMmbl OCHOBHOI'O 001ero 06pa30BaHI/Iﬂ

HUCIIOJIB30BaTh NOHATHUA

pasinyaTth SABJICHHA IO OINHMCAHHWIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘I€CKOC SIBJICHUC




1.3

1.4

1.5

pacrno3HaBaTh MPOSBIEHHUE W3YYEHHBIX (U3MUECKUX SBICHUH B
OKpY>KaloIleM MHpe, B TOM 4YuciIe (U3NUECKUE SBICHUS B MPHUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3aady B y4eOHYIO, BBIICIATH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUM

ONUCHIBaTh HM3yUEHHBIC CBOWCTBA Tel W (DU3UYECKHE SIBJICHUS,
UCNONb3ys (PU3MYECKHE BEIMYUHBI, I[PU OINUCAHUU IPAaBUIBHO
TpakTOBaThb  (DU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003Ha4YEHUS U €AUHUIIBI (PU3NUECKUX BEIMYMH, HAXOAUTh (OPMYJIBI,
CBSI3bIBAIOIIME JIAHHYIO  (DU3MYECKYI0 BEJIUYUMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh  TpaQUKHd  M3Y4YEHHBIX  3aBHCHMOCTEH

(U3HYECKUX BEIUINH

XapaKTCpU30BaTb CBOMCTBaA TCII, (1)I/I3I/IIICCKI/IC SABJICHUA U MPOLCCCHI,
HCIIOJIB3YA H3Y4YCHHBIC 3aKOHBI, IIpU O3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alliMCbiBaTb €ro MaTr€MaTH4YCCKOC

BBIpa)KEHHE

1.6

1.7

1.8

1.9

OOBACHATH (PU3UYECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCT€ CUTyallud TMPAKTUKO-OPUEHTHPOBAHHOIO  XapaKTepa:
BBISIBJIATh IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKUX WIaroB ¢ MOMOIIbI0 1 — 2 HM3y4YEeHHBIX CBOMCTBA

¢bu3nUecKux ABICHUM, GPU3NIECKUX 3aKOHA MU 3aKOHOMEPHOCTH

pemars pacy€THble 3a7a4d B 2 — 3 AeMcTBUS, UCHOIb3Ys 3aKOHBI U
(bopMmyIibl, CBsI3bIBarOIIME (PU3NUYECKUE BEIMYUHbBI: HA OCHOBE aHaJIM3a
YCIJIOBHMS 33/1a4¥l 3aIIMChIBATh KPATKOE YCIOBUE, BBIABIITH HEJOCTATOK
JaHHBIX JUId pelleHHs 3aladyd, BbIOMpaTh 3aKOHBl U (HOPMYIIBI,
HeoOXoauMble Uil €€ pelleHus, IPOBOAUTh pacu€Tbl U CPAaBHUBATH
MOJydYeHHOE 3HAaueHUuEe (U3UYECKOW BEIUYMHBI C H3BECTHBIMHU

JaHHBIMHA

pacro3HaBaTh TpPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh MpPU MOMOIIA
(bu3n4eCKUX METOJ0B, UCIIOJIb3Ys ONMCAHUE UCCIIEIOBAHUS, BBIICIIATD
IIPOBEPSIEMOE IIPEIIIOJIOKEHUE, OLICHUBATh IIPAaBUIBHOCTb IOPSAJIKA

MMPOBEACHUA UCCIICAOBAaHNA, ACIaTh BBIBOIAbI

MPOBOJUTH OIBITHI TI0 HAOIIOJCHUIO (QU3UYUECKUX SIBICHUH WU
buznyecKkux  CBOWCTB  Telm:  (opMmynmpoBaTh  IpOBEpsiEMbIC
NPEINONIOKEH!s, CcOOMpaTh  yYCTAaHOBKY W3  NPEIIOKEHHOTO

000pYZ0BaHUs, OMMCHIBATH X0/ ONBITa U (POPMYIUPOBATH BHIBOJIBI



1.10

1.11

1.12

BBIIIOJIHATE IMPAMBIC H3MCPCHUA C HCIOJb30BAHUEM aHAJIOTOBBIX
HpI/I60p0B U JaTYUKOB (I)I/I3I/ILICCKI/IX BCJIMYNH, CPABHUBATL PC3YJIbTAThI

M3MEPEHHN ¢ YIETOM 3aJaHHOM a0COFOTHOM MOTPEITHOCTH

OPOBOJIUTh  MCCJIEIOBAHHWE  3aBUCUMOCTH  OJHOM  (U3NYECKOH
BEJIMYMHBI OT JpPYroil € HCIOJIB30BAHUEM IMPSMBIX H3MEPEHUM:
IUIAHUPOBATh MCCIIEIOBAHNE, COOMpaTh YCTAHOBKY M BBINOJIHSATH
U3MEpeHus, Ccileaysd  MNpeUIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOJIUIl U TrpauKoB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBAHUA

NPOBOJIUTh  KOCBEHHbIE  M3MEpPEHUs  (U3NYECKUX  BEIUYHUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clenys INpPENIOKEHHOW UWHCTPYKLUUU, U BBIYUCIATH 3HAYCHUE

BCJIINYHHBI

1.13

1.14

1.15

1.16

1.17

1.18

coOmogaTh TpaBWiIa TEXHUKH OE30MacHOCTH TMpH pabore ¢

1a00paTOpHBIM 000pyI0BaHUEM

XapaKTepu30BaTh MNPUHIMIMbBI JIEHCTBUS HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa MUX OIMCAHUSA, HCIOJIB3Ys
3HAHUS O CBOWCTBaX (PU3MYECKUX SBJICHHMM U HEOOXOIUMbIE

¢du3nUeckre 3aKOHOMEPHOCTH

pacro3HaBaTb NPOCTHIC TCXHUYCCKHEC YCTpOI\/JICTBa U U3MCPUTCIILHBIC
npuOOpBI IO CXEMaM U CXEMaTHYHBIM PHCYHKaM, COCTaBJISITh CXEMBI
SJICKTPHUYICCKUX HeHefI C TMOCJICAOBATCIIbHBIM U IAapalJICJIbHBIM
COCJMHEHUEM DIJIEMEHTOB, pa3inyas yCIOBHbIE  0003HAuYCHHS
AJIEMEHTOB JJICKTPUUECKUX IICTICH

NPUBOIUTH TPUMEPHl (HAXOAUTH WHPOPMAIUIO O MPUMEPAX)
MPAaKTUYECKOTO UCIOIb30BaHUS (DU3NYCCKUX 3HAHUI B MMOBCEITHEBHOMN
KU3HU JiIsi  o0ecriedeHuss O€30MacHOCTH TMpU  OOpaleHHH ¢
npudOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBBS U

COOJTFOICHUS HOPM DKOJIOTUYECKOTO TMTOBEJICHHS B OKPY KaIOIIEH cpesie

OCYILICCTBIJIATL IMOUCK I/IH(I)OpMaI_[I/II/I (I)I/I3I/IIIGCKOFO COJACPpKaHUA B CCTU
I/IHTepHeT, Ha OCHOBC HMCIOIIMUXCIA 3HAaHUN U HYTeM CpaBHCHUA
JOIIOJIHUTCIIBHBIX HMCTOYHHKOB BBIACIATH I/IH(bOpMaI_II/IIO, KOTOpasa

SBJIIETCS IPOTUBOPEUUBON MIIH MOKET OBITH HEJOCTOBEPHOM

HCIIOJIB30BaTh IIPpU  BBIIIOJHCHUU yT~I€6HI)IX SaI[aHI/II\/'I HAay4YHO-

HOMYJISIPHYIO JINTEpaTypy (U3NYECKOTO COJEpiKaHus, CIPaBOYHBIC




1.19

1.20

Martepuasibl, pecypcbl cetu HTepHeT, BiIaaeTh MOpUEMaMH
KOHCIIEKTUPOBaHUs TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIUU U3 OTHOU

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M KPATKUE YCTHBIE COOOIICHHUS,
0000mmas uHGOpPMAIMIO W3 HECKOJBKUX HCTOYHHKOB (PH3UIECKOTO
COJlep’KaHusi, B TOM 4YHCIIe NYOJIMYHO MPEICTaBIsATh Pe3yJbTaThl
MPOEKTHOM WM UCCIENI0BATENLCKOM JIE€ATEIbHOCTH, IPU 3ITOM
rPaMOTHO UCIIOJb30BaTh M3YYEHHbIM MOHATUWHBIA anmapar Kypca

(I)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HpeBeHTaHHeﬁ

MPHU BBITIOJHEHUHN YYEOHBIX MPOEKTOB M HMCCIEAOBAHUN (PU3MUECKUX
MIPOLIECCOB pacCHpeessiTh 00sI3aHHOCTH B IPYIIE B COOTBETCTBHH C
IIOCTaBJIICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBIIOJHEHUEM ILJIAHA
JICUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIH BKJIAJ B JCATENBbHOCTb TPYMIbI, BBICTPAUBATH
KOMMYHHUKaTUBHOE  B3aUMOJCHCTBUE,  MPOSBISASL  TOTOBHOCTH

pazpemaTts KOHQIHKTHI

9 KJIACC

Koxa
NpoBEPSIEMOr0
pe3yabTarta

1.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

HCIOJIb30BAaTh U3YUYCHHBIC ITOHATUSA

1.2

1.3

pas3iindaTtb ABJICHHUA IO OIMMCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAaHHOC (1)I/I3I/I‘-IGCKOC SIBJICHUC

pacrno3HaBaTh MPOSBIEHHE W3YYEHHBIX (U3MUECKUX SBIICHUH B
OKpY’KaloIlleM MHpe, B TOM 4Yucie (U3NUECKUe SBICHHUS B MPHUPOJIE,
NP 5TOM TIE€PEBOAMTH MPAKTHUYECKYIO 337a4y B y4eOHYIO, BBIICIATH

CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBICHHIA

1.4

ONUCBHIBaTh HU3yYEHHBIC CBOWCTBA Tl WU (DU3UYECKHE SIBJICHUS,
UCHOJNB3Ysl (U3MUECKHE BEJIUWYHMHBI, IPU ONUCAHUHM TMPAaBUIBHO
TpakTOBaThb  (DU3MYECKHH  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HAaYEeHUSI U eIMHUIIBI (PU3NIECKUX BEIMYUH, HAXOAUTH (POPMYIIBI,
CBSI3bIBAIOIME  JIAHHYIO  (DU3MYECKYI0 BEIUYUMHY C JPYTUMH

BEIMYMHAMHU,  CTPOUTh  TpapuKd  M3YYEHHBIX  3aBHCHMOCTEH




(MBUYECKUX BEIMYNH

1.5

1.6

1.7

XapaKTCpUu30BaTh CBOMCTBaA TCII, (1)I/I3I/I‘I6CKI/IC SABJICHUA W IPOLECCHI,
HUCIIOJIB3YA H3YYCHHBIC 3aKOHBI, IIpU 3TOM HaBaTb CJIOBECHYIO
(bOpMyJ'II/IpOBKy 3aKOHa MW  3allucCbiBaTb C€ro MaTrcMaTH4YCCKOC

BBIPA)KCHUE

OOBSICHATH (PU3NUECKHE MPOILIECCHl U CBOMCTBA Tel, B TOM YHCIIE U B
KOHTEKCTE CHUTyallud TPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUMHHO-CIICICTBEHHbIE CBSI3U, CTPOUTH OOBACHEHHE U3 2
— 3 JIOTMYECKHX IIIaroB C MOMOIIbIO 2 — 3 H3YyYEHHBIX CBOMCTBA

¢bu3nuecKkux ABICHUM, GPU3NUIECKUX 3aKOHA MU 3aKOHOMEPHOCTH

pemath pacuéTHble 3a7aud (OmMparomMecs Ha cucreMy u3 2 — 3
YpaBHEHHIi), HWCHONB3ysS 3aKOHBI W  (OPMYIBI, CBSI3BIBAIOIINE
¢u3nyeckne BENMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBUS 3aJau
3allUCHIBATh KPAaTKOE YCJIOBUE, BBISBIATH HEIOCTAIONIME WU
M30BITOYHBIC JIaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
JUI pelIeHUs, TPOBOJUTH PAcUYEThl M OLEHHBATH PEATUCTHIHOCTH

MMOJIYYCHHOI'O 3HAUCHU A (I)HSH‘ICCKOIZ BCJIIMYHHBI

1.8

1.9

1.10

1.11

pacinio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOKHO PpPCIIMThL IIpU IIOMOIIU
(1)I/I3I/I‘IGCKI/IX MCTOIAOB, MCIIOJIE3Yysd OIMMUCAHUC HCCIICAOBAHNS, BBIACIATH
MMPOBEPACMOC TPCAIOJIOKCHNUEC, OLCHUBATH IIPABUIIBHOCTL [MOPAAKa
MMPOBCACHUSA HCCIICAOBAHHA, [JCJIaTb BBIBOABI, HWHTCPIPETUPOBATH

PE3YyJIbTAThI Ha6J'IIOI[eHPIﬁ H OIIBITOB

MPOBOJUTH OIBITH TI0 HAONIOJICHUIO (U3UUECKUX SIBICHUH WU
(U3MUECKUX CBOMCTB TENl: CAMOCTOSITENIFHO COOMpATh YCTaHOBKY W3
n30bITOUHOTO Habopa 000pYyIOBaHHUSA, ONMUCHIBATH XOJ OMBITA M €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOBI

NPOBOJIUTh TPH HEOOXOAMMOCTH CEpPHUI0 TPSAMBIX HM3MEPEHHUH,
OIpeneNsis CpedHee 3HaueHHWEe H3MepseMol BennuuHbl (PoKycHOe
paccTosHuEe coOuparomeil JUH3bI), 000CHOBBIBATH BBHIOOP crocoba

u3MepeHus (U3MEepUTENbHOTO Ipubopa)

MPOBOANTH HCCIEAOBAHUE 3aBUCUMOCTEH (UBNYECKUX BEIHYUH C
WCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUM: TUIAHUPOBATH HUCCIIEIOBAHUE,
CaMOCTOSITENILHO COOUpaTh YCTAHOBKY, (DUKCHpPOBATh pPE3yJIbTaThl
MOJTyYeHHOW 3aBUCUMOCTH (D)M3MUYECKUX BEIUYMH B BHJE TaOIHIH

Fpa(i)I/IKOB, JACJIaTh BBIBOAKLI 11O PE3yJIbTaTaM UCCICAOBAHUA



1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

MPOBOAWTH  KOCBEHHbIE  HM3MEPEHHUS  (PU3NYECKMX  BEJIWYMH:
IUIAHUPOBATh M3MEPEHHsI, COOUpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBINOJHATE W3MEPEHHUsA, CIENysl MPEJIOKEHHON HHCTPYKIHH,
BBIYMCIIATh 3HAYEHUE BEJIWYMHBI M AHAIM3UPOBATh IIOJIyYECHHBIC

PE3yNbTaThl ¢ YY4ETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHUI

coOmoaTh TMpaBWia TEXHUKH Oe€30macHOCTH TMpu  padore ¢

1a0opaTOpHBIM 000pyI0BaHUEM

pa3nyaTh OCHOBHBIE IMPHU3HAKM H3YYEHHBIX (PU3MUECKUX MoJeneil:
MaTepHaibHask TOYKa, a0COIOTHO TBEPIOE TEJIO0, TOUYCUHBIH UCTOYHHUK
CBCTAa, JIy4, TOHKas JIMH34, IUIAHCTapHasd MOJCJIb aTOMa, HYKJIIOHHAas

MOJIEJIb aTOMHOTO Sipa

XapaKkTepu30BaTh MPUHLUIBI JEHCTBUS HM3yYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHHA, HCIOIb3Ys
3HAHUS O CBOWCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

(1)I/I3I/I‘-IGCKI/IG 3aKOHOMCPHOCTHU

UCIIONB30BAaTh CXEMbl M CXEMAaTUYHBIE PHCYHKH HW3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, H3MEPUTEIBHBIX npubopoB U
TEXHOJIOTMYECKHX IPOILECCOB IPH PEHICHHH YYCOHO-TPAKTHUSCKUX
3a4a4, OIITHYCCKUEC CXCMBbI IJIA HOCTpOGHI/Iﬁ H306p3.)K€HHﬁ B IIJTIOCKOM
3epKajie U coouparomieit TH3e

MPUBOJIUTL TMPUMEPbl  (HAXOAUTh HHGPOPMAIUIO O MPUMEPAX)
MPAaKTUYECKOTO UCTIOIb30BAHUS (DU3NYECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HM 1711 oOecrieueHHs 0O€30MacHOCTH TMpU  OOpaIllleHUHu ¢
npubopaMy U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 310POBbS U

COOJTIOICHNS HOPM DKOJIOTUYECKOTO TMOBEICHHS B OKpY Kalollel cpezie

OCYIIECTBIATh MOUCK MH(pOpMaIK GU3NYECKOTO CONEPIKAHUS B CETH
WNuTepHeT, camMoOCTOSTENLHO (OPMYIUPYsS TMOUCKOBBIA  3ampoc,
HaxOIWTh MYTH  ONPEACJIICHHUs  JOCTOBEPHOCTH  MOJYYEHHOU
nH(pOpMAIlMM Ha OCHOBE HUMEIONIMXCS 3HAHWN W JOTOJHUTEIHHBIX

HUCTOYHUKOB

UCMONb30BaTh IPU  BBINOJIHEHUM YYEOHBIX 3aJaHMH  Hay4dHO-
HOMYJISIPHYIO JINTEPaTypy (U3NYECKOTO COAEpIKAHUsS, CIPaBOYHBIC
MaTepuainbl, pecypchl cetu MHTepHer; BnameTts IpuEMaMH
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHusi WHPOPMALUU U3 OIHOHN

3HAKOBOM CUCTEMBI B IPYTYIO



1.20

1.21

CO3/1aBaTh COOCTBEHHbIE IUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE HMH(OPMALMU M3 HECKOJbKUX HCTOYHHUKOB (PU3UUECKOTO
coJiepKaHus, MyOJUYHO MPEACTABIATh PE3YyJIbTaThbl NMPOECKTHOW HIIN
HCCIIEN0BATEIBCKOM  JEATENBHOCTH, NPH  3TOM  T'PaMOTHO
WCIIOJIb30BaTh N3Y4YCHHBIN NOHATUIHBIN alIapaT u3y4aeMoro paszaeia
GU3MKM W CONMPOBOXKIATh BBICTYIJICHHE IpE3CHTAlEe C Yy4ETOM

0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB

IIPU BBINIOJHEHUM YYEOHBIX HMPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
IPOLIECCOB paclpeiessaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMUA  33Jja4aMH, CJICAWTHb 34 BBIIOJHEHUEM IIJIaHA
JIEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJeKBaTHO  OLICHHUBATh
COOCTBEHHBIH BKJAJ B JESATENBHOCTb TPYMIbI, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBHE,  MpOSABIAS  TOTOBHOCTb

paspemiath KOHMIUKTHI




ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon Kon

pa3aelia 3JIEMCEHTA

HpOBepﬂeMble IJIEMEHTDBI COACPKAHUSA

®U3UKA U EE POJIb B TIO3HAHWUM OKPYXAIOIIEIO MHUPA

1.1

Ou3uka — Hayka O TMpHupojae. SBIEHHS MPUPOJIBI.
®dusznueckre  SBICHUA: MEXAaHUYECKUE, TEIUIOBbIE,

OJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

1.3

1.4

1.5

Ouznyeckue BedWyUHBL.  M3MepeHue  Quamueckux
BenmunH.  Ousmdeckue  mpubopbl.  IlorpemHocTh

u3MepeHuil. MexyHapoaHas CucTeMa eIMHUI]

EcTecTBeHHOHAyYHBI METOJ TO3HAHUWS: HAOJIOJEHUE,
IIOCTAHOBKaA HaquOFO BOHpOC&, BBIABHNKCHHUEC THUIIOTEC3,
3KCHepI/IM€HT 10 npOBepKe THUITIOTE3, O6T)$ICHGHI/IC

Ha0J1r0/1aeMOT0 SIBJICHUS
Onwucanue Gpu3nUECKUX SBICHUN C MOMOIIBIO MOJIEIeH

[IpakTudeckue pabOTHI:

###Par#H#113mepenne paccTOSIHUM.
###Par###lI3mepenne 00béMa KHIKOCTH M TBEPAOTO
Tena.

###Par###Onpenenenue pasMepoB MabIX TeJl.
#H##Par###lI3Mepernre  TeMneparypbl MpU  MOMOILIHU

KUIKOCTHOTO TCPMOMCETPA U JaTUUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEIIIECTBA

2.1

2.2

2.3

#H##Par###(CTpoeHue BeEIleCTBA: aTOMbl U MOJIEKYJIbI, UX
pasmepbl.  OmbIThl,  JOKa3bIBAIOIIME  JUCKPETHOE
CTPOEHHUE BEIIECTBA

###Par#HH ]| Brkenune YJACTHUII BEIIECTBA. CBs3b
CKOPOCTH  JBWKEHHUSI YacTUIl C  TEeMIIepaTypou.
bpoyHoBckoe nBrmxkenue, muddy3us

B3anmMopeiicTBre yacTHI] BEIIECTBA: IPUTIKECHUE U

OTTAJIKMBAHHUC



###Par### ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHHE

ra3oB, JKUJIKOCTEH u TBépI[LIX (KpI/ICTaJ'IJ'II/ILIeCKI/IX) TECII.

2.4 B3anMoCBsI3p MeXAy CBONCTBAMH BEIIECTB B PA3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHO-MOJEKYJISIPHBIM
CTPOEHUEM

2.5 Oco0EeHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTuueckue padbOTHI:
###Par###Onenka quaMeTrpa aToMa METOJIOM PSAOB (C
UCTIONB30BaHUEM (oTorpaduii).

2.6 ###HPar###ONBITEL 0 HAOMIOAEHHMIO  TEILUIOBOIO

paciupeHusi ra3oB.
#HH#HPar###OnpITel 10 OOHApY)KEHHIO JAEUCTBHS CHJI

MOJIEKYJISIPHOTO MPUTSIHKEHUS

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

31 Mexanudeckoe JIBUKCHUE. PaBHOMEpHOE 51
' HEPAaBHOMEPHOE JIBH)KEHUE
H#H##Par###CKopoCTb. Cpennsis CKOpPOCTb npu
3.2 HEPaBHOMEPHOM JIBWKEHUHM. Pacuér myTu M BpeMEHHU
JIBUKECHUS
SBnenne uHepuuu. 3akoH WHepuud. B3aumoneincTBue
33 TeJ KaK MPUYMHA U3MEHEHHUS] CKOPOCTU JIBUKEHUS TeIl.
Macca xak Mepa HHEPTHOCTH Teja
34 ###Par### lnotHOCTE BemecTBa. CBsI3b IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B €IUHHIIE 00bEMA BEILIECTBA
3.5 Cuna xak XapakTepuCTHKa B3aUMOJIEHCTBUSA TeEIl
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MTOMOIIBIO JUHAMOMETPA
37 ###Par###SIBnenue Tarorenus u cuna Tsokectu. Cuiia
' TSOKECTH Ha JAPYTuX miuaHeTax. Bec Tena. HeBecoMocTh
3.8 Cuna tpeHusi. TpeHHE CKOJIBXKEHUS W TPEHUE TOKOS.
. Tpenue B IpUpoie U TEXHUKE
3.9 #H##Par###Crnoxenne Ccuj, HaMpaBICHHBIX 10 OJHOU
' npsiMoid. PaBHOIeHiCTBYIOIIIAS CUIT
3.10 [IpakTrueckue pabOTHI:



3.11

3.12

OnpeneneHne CKOPOCTH  PAaBHOMEPHOTO  JIBFDKCHUS
(mapuka B OKUAKOCTH, MOJEIU  DIEKTPHUUECKOTO
aBToMOoOWIIT W Tak pganee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJIBXCHHS Opycka WIH IIapukKa IO
HAKJIOHHOM  IIockocTd.  OmpeneneHue  IUIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIIHE
3aBUCUMOCTh pacTsDKeHus (nedopmanuu) mpyKuHbBI OT
OpUIOKEHHOW  cuibl.  OTBITBL, JEMOHCTPUPYIOIINE
3aBUCUMOCTDE CHWJIbI TPCHHA CKOJIBKCHHA OT BECa TCJIa U

XapakTepa CONPHKACAIOLINXCS TOBEPXHOCTEH

dusuyeckue SABJICHUSA B IIPUPOJE: NPUMEPHI ABUKEHUS C
Pa3IMYHBIMHM CKOPOCTSIMHU B KMBOW M HEXXHMBOW IIPHUPOJIE,

JIEHCTBUE CUJIBI TPECHHUS B IPUPOAC U TCXHUKE

TexHuueckue YCTpOﬁCTBaZ JAUHAMOMETP, IIOAIIHUITHUKHA

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenue TBEpAoro tema. CrocoObl yMEHBIIEHHS U

+ YBEJIUYCHHUS TaBJICHUS
42 JlaBneHue raza. 3aBUCUMOCTh JaBJICHUS Ta3a OT 00bEMa,
' TEeMITepaTyphl
43 [Tepenava maBneHuss TBEPABIMHU TEIAMH, KUIAKOCTAMU H
' razamu. 3akoH [Tackans. [TneBMaTHyeckue MalvHbI
3aBUCHMOCTh  JABJICHUS IKUAKOCTH OT TIyOWHBI
4.4 IMaapocraTnaeckuit mapagokc. CooOmaronmecs CoCyapl.
I'mppaBnuyeckre MeXaHU3MBI
ATtMocdepa 3emnu u atmochepHoe AaBienue. [IpuunHel
A5 CyIIECTBOBaHUS BO3AYITHOW oOonouku 3emud. OTbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT
BBICOTBHI HaJ] YDOBHEM MOPSI
L6 Nzmepenne armochepHoro nasienus. I[lpubopsr s
' HU3MEpPEHHs aTMOC(EPHOTO JIaBJICHUS
[elicTBue XUAKOCTH M Ta3a Ha IOTPYKEHHOE B HHUX
4.7 Teno. BelTankuBaromas (apxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxomnnaBaHnue



4.9

4.10

[IpakTuueckue padboTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tella B BOJAE OT
o0béMa MOrpyKE€HHOM B JKUAKOCTb YacTU Tela.
Omnpenenenne BhITAJIKUBAIOLIEH CUIbI, JEHCTBYIOIEH Ha
TENO,  TNOrpy)KEHHOE B  JKHIOKOCTb.  [IpoBepka
HE3aBHUCUMOCTH BBITAJKUBAIOUIEN CWIIbI, JAEHCTBYIOLIEH
Ha TEJIO B OKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOIME  3aBUCHUMOCTb  BBITAJIKUBAIOLLEH
CHUJIBI, JIEHUCTBYIONIEH Ha TEJIO B JKUJIKOCTHU, OT 00BEMA
NOTPYKEHHON B JKUJKOCTb YaCTH TeJIa U OT IUIOTHOCTH
xuakoctu.  KoHCcTpywpoBaHue — apeomeTpa  WIH
KOHCTPYMPOBAaHME  JIOAKM U  OIpejcieHue  e€

Irpy30I10AbEMHOCTH

®dusznueckue  SABIEGHUWA B TOPHUPOAC:  BIUSHUE
aTMoc(hepHOTro JaBJICHHS HAa )KUBOW OpPraHU3M, TUTABAHUE

pBIO

4.11

TexHHUecKne yCTPOWCTBA: COOOMIAIOIINAECS COCY/IBI,
YCTPOMCTBO BOAONPOBOJA, THAPABIMYECKHHA TIpecc,
MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOW HAcOC,

apeomeTp

PABOTA, MOIIIHOCTbB, DHEPT A

5.1 Mexanunyeckas pabota
5.2 MexaHnueckast MOIITHOCTb
- [IpocTble  MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas
' 1ockocThb. [IpaBuio paBHOBecHs pblyara
54 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 00Ky
«3omotoe  mpaBwio»  MexaHUKH.  KoapdummeHt
5.5 IOJIE3HOTO NEUCTBUSA MEXaHU3MOB. [Ipocteie
MEXaHU3MBbI B ObITY U TEXHUKE
5.6 [TorenmmanpHast SHEPTUM TeJa, MOJHITOr0 HaJl 3eMIIEH
5.7 Kunernueckas sHeprus
sg [lonHast MexaHMuecKas SHeprus. 3aKOH HM3MEHEHHUs U
' COXPAaHEHHUs MEXaHUUYECKOM dHEpPTUn
5.9 [IpakTuueckue padbOTHI:




##H#Par###Onpenenenue pabOTHl CHIBI TPEHUS TIPH
pPaBHOMEpPHOM JBI)KEHHU Te€jla [0 TIOPU30HTAIBHOU
MOBEpXHOCTU. lccnenoBaHue yClOBHIM paBHOBECHS
ppruara. HMsmepenne KIIJI HakIOHHOW IJIOCKOCTH.

HSy‘IeHI/IC 3aKOHa COXpaHCHUA MEXaHUYeCKOH SHEpIrun

Odusuyeckue SBICHUS B MPUPOJE: pbluard B Tele

5.10
YeJIoBEKa
TexHuyeckue yCTPOMCTBA: pblyar, IIOJBWXKHBIM U
5.11 HETIOJIBMKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBbI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COEPKAHUS
pasaena 3J1eMeHTa
TEIUIOBBIE ABJIEHW A
OCHOBHbBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KUHETHYECKOI
61 TEOpUM CTPOCHMs BemecTBa. Macca HM  pa3Mepsl
' MoOJIeKyJl.  ONBITBI, MOATBEP)KAAIOIIME  OCHOBHBIE
MI0JIO’KEHUSI MOJIEKYJISIPHOKUHETHUECKON TEOPUH
Mogaenu  TBEPAOro, IKUAKOIO M razoo0pa3HOro
6.2 coctosiHuil BemiecTBa. Kpucramnuueckue u amopgHbIe
Tena
OOBbsicHEeHHEe CBOWCTB Ta3oB, KUAKOCTEH U TBEPABIX TEI
6 6.3 HAa OCHOBE TIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKOMN
TEOpUU
6.4 CMaunBaHUe U KaWJUISIPHBIE SIBICHUS
6.5 TemioBoe paclIMpeHNe U CKATHE
6.6 Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO
. TEIUIOBOTO IBMKEHUS YaCTHULL
67 Buytpennss sneprus. CnocoObl U3MEHEHUS] BHYTPEHHEN
. SHEpIuu: Terionepeaaya U CoBepiieHue padoThbl
6.8 Buael Teruonepenaun: TEMIONPOBOIHOCTb, KOHBEKIIHS,



U3ITy4eHue

KonnuecTBO  TEILIOTEL. VnenpHasgd  TEIIOEMKOCTH

6.9
BEILIECTBA
TermmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue u oTBep/I€BaHNE KPUCTATNINUECKUX BEIIECTB.
. VY enpHas TeroTa MiaBJICHUS
[TapooOpazoBanne u  KOHIeHcauus.  VcnapeHwue.
6.1 Kumenne. YnaenpHas  TemoTa  MmapooOpa3oBaHUs.
. 3aBUCHMOCTh TEMIIEPATYPhl KUMEHUS OT aTMOC(HEPHOTO
JIaBJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIIMBA. Y IeJbHas TEII0Ta CrOpaHus
[Mpunmmner  paboTel  TeruoBbix — asuratenein  KITJ]
6.15 TEIUIOBOIO ABUraTeisl. TelIoBble NBUTATEIN U 3all[UTa
OKpY>Karolleu cpeibl
3aKOH COXpaHEHHUs U MPEBPALLEHUS SHEPTUH B TEIIOBBIX
6.16
rpoiieccax
[TpakTudeckue paboOTHI:
H###Par#H##OnbITEL 0 OOHAPYKEHUIO JICUCTBUS CHII
MOJICKYJISPHOTO TIPUTSIKEHUSI.
####Par###0ONbITBl 110 BBIPAIUMBAHUIO  KPUCTAJUIOB
IIOBAPEHHOM COJIM WM caxapa.
#HH#HPar###0nbiTl 10 HAONIOACHUIO  TEIUIOBOTO
617 pacUIMpeHHst ra30B, )KUJIKOCTEN U TBEPABIX TElL.

###Par#H#Onpenenenue naBiIeHUs BO3Ayxa B OalljloHe
HITIPUILIA.

#H##Par###0OnbITb, JIEMOHCTPUPYIOIIHUE 3aBUCUMOCTH
JaBJIEHUsI BO3JyXa OT ero o0béMa M HarpeBaHus WId
OXJTXKICHHUSL.

###Par### [poBepka runoTe3bl TUHEUHOW 3aBUCUMOCTH

JJINHBI CTOI0MKA KHUAKOCTHU B TepMOMCTqueCKOﬁ



6.18

6.19

TpyOKe OT TeMIepaTyphl.

###Par###Habmonenue U3MEHEHUS BHYTpPEHHEH
SHEPruM Tella B pe3yiabTaTe Teruionepeaadyd u padoThl
BHEIIHUX CHII.

###Part##lIccienoBanne SBIEHUS TEIUIOOOMEHA TMpHU
CMEUIMBAHUU XOJIOAHOU U TOpsiYei BOJBI.
#H#H#Par###Onpenenenue KOJINYECTBA TEIJIOTHI,
MOJIYyYEHHOTO BOJIOW TPU TEIUIOOOMEHE C HarpeThbiM
METaJUTMYECKUM ITHITHHIPOM.

#H#Par###Onpenenenue YAEIBHON TEMIIOEMKOCTH
BCIICCTBA.

###Par###lccrnienoBanue mpoiiecca UCTIapeHuUs.
###Par###OnpeneneHue OTHOCUTEIBHON  BJIAXHOCTH
BO3/yXa.

##H#Par###Onpenenenue yAelbHONW TETUIOTHI TIJIaBICHUS
JIbJA.

dusnueckre SABICHUS B NPHUPOJAE: MOBEPXHOCTHOE
HaTsDKEHWE W KalWUISIPHBIE SIBJIEHUS B TPHUPOJIE,
KpUCTAJUTBl B MIpUpoje, uznydenue CoJHIa, 3aMep3aHue
BOJ0EMOB, MOpPCKHE OpH3bI; 00pa30BaHUE POCHI, TyMaHa,

HHEes, CHera.

TexHuyeckue  yCTpOMCTBA:  KalWUIAPBL, MPUMEPHI
WCIIOJIb30BAaHUS KPHUCTAJJIOB, JKUJIKOCTHBIA TEPMOMETP,
JATYMK TEMIEPaTyphbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THUTPOMETpPBI, MCUXPOMETP, MapoBas TypOHHA,

ABUTATCIIb BHYTPECHHET'O CIr'OpaHUs.

OJIEKTPUHYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1

7.2

7.3

Onexrpuzanus Tenl. J[Ba poaa 3JIeKTPUYECKHX 3aps10B

B3auMmoneiictBue 3apspkeHHBIX Ten. 3akoH  Kyiona
(3aBHCUMOCTb CHJIBI B3aUMOACHUCTBHSI 3apSKEHHBIX TEJl OT

BCJIMYMHBI 3apa0B U paCCTOSAHUA MCKIAY TeJ'IaMI/I)

OnexTpuyeckoe noje. HanpsEHHOCTh 37IEKTPUYECKOTO

IIOJIA. HpI/IHLII/IH Cynepno3uuun SJICKTPUICCKUX oJiei



(Ha KaYECTBEHHOM YPOBHE)

Hocurenn »snekTpuyeckux 3apsioB. DJIEMEHTapHbIN

7.4 anekTpuueckui 3apsaa. Ctpoenue aroma. [IpoBogHUKN U
JUAJIEKTPUKU
7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
.y ONEeKTpUYECKU  TOK.  YCIOBHSA  CYLIECTBOBaHMS
' AJEKTPUYECKOTO TOKA. VICTOUHMKYU MOCTOSIHHOTO TOKa
JleiicTBus 3IIEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
KHUJIKOCTSAX U razax
- Onektpuueckas uenb. Cuna ToKa. DIJIEKTPUUECKOE
' HanpsDKEeHUe
79 CormpotuBieHue MIPOBOJHUKA. VY nenbHoE
' COIIPOTUBIICHHUE BEILIECTBA
7.10 3axoH OMa 11 ydacTka Lenu
[locnenoBarenbHOE W HapajUIeIbHOE  COEAMHEHUE
7.11
IIPOBOJHHUKOB
PaGora ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenna
113 DNEeKTPUYECKUE IEeNMH U TOTPEOUTETH DICKTPHUECKOU
' sHepruu B ObITy. KopoTkoe 3ambikaHne
[TocTostHHBIE MarHuThHl. B3anMoaeicTBHE NMOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHOoe mosie. MarHuTHoe mojie 3eMiId U €ro
' 3HAUEHHUE ISl )KM3HU Ha 3emiie
716 OmnbiT Opcrena. MarHutTHoe MoJie 3IEKTPUUYECKOTO TOKA.
' [IpuMeHeHne 31eKTPOMarHuTOB B TEXHUKE
JlelicTBME MArHUTHOrO IOJSI Ha MPOBOJHUK C TOKOM.
717 DneKTpoABUTaTeNlb MOCTOSTHHOTO ToKa. Mcmnonb3oBaHue
' AJIEKTPOJIBUraTelIel B TEXHUYECKHX YCTPOMCTBaxX M Ha
TpaHCIopTe
7.18 Onerter @apanes.  SIBaeHHMe  3IE€KTPOMarHUTHOU



nHaykunn. [Tpasumno Jlenna

DneKTporeHepaTop. CriocoOsr MOJTy4YEHUSs
7.19 AIEKTPUUECKOU SHEpIuu. DIJIEKTPOCTAaHIIMM  Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH

[IpakTiueckue pabOThI:

OnbITel 10 HAOTIOACHUIO PIEKTPU3ALUHN TeJ UHIYKIUEH

Y TIpY COTIPUKOCHOBEHHUH.

HccnenoBanue JEHCTBHS  DIIEKTPUYECKOrO IIOJISL  Ha

MIPOBOJAHUKH U JTUAJIEKTPUKH.

COopka u mnpoBepka pabOTBHl BJIEKTPUUYECKON Ienu

IIOCTOSTHHOTO TOKa.

W3mepenne U peryJiupoBaHUe CUIIbI TOKA.

W3mepenue u peryiupoBaHie HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, HAYILETO Yyepe3

pPE3UCTOpP, OT CONMPOTUBIIEHUSI PE3UCTOPA U HAIPSIKEHUS

Ha pe3UCTope.

OnbIThI, JEMOHCTPUPYIOILIHE 3aBHUCHUMOCTh

ANIEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
7.20 JUIMHBL, IIJIOIIAAHU IIOIIEPEYHOT0 CEYCHU U MaTepHalIa.

[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIPU
II0CJIEIOBATEIbBHOM ~ COEIMHEHUU JIBYX PE3HCTOPOB.
[TpoBepka mpaBuia As CWIbl TOKAa IPH HapajlieIbHOM
CoelMHEeHUN  pe3uctopoB.  OmpeneneHne  paboThI
UIEKTPUYECKOIO TOKA, MAYIIEr0 Yepe3 pe3UcTop.
OmnpeneneHre  MOUIHOCTH — 3JIEKTPUYECKOIO  TOKA,
BBIIEIIIEMON Ha pe3uctope. MccnenoBannue 3aBUCUMOCTH
CWJIbI TOKa, UAYUIETO YEpPEe3 JAMIIOUKY, OT HalpsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MarHuTHOTO B3aWMOJICHCTBUS IOCTOSIHHBIX MAarHHUTOB.
I/IzyquHe MAardmMTHOI'O IOJIA IMOCTOAHHBIX MAarHuTOB IIPpU
ux oOveauHeHMM M pa3aeneHuu. MccnemoBaHue
JIENCTBHS JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThl,  JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIBI




7.21

7.22

BSaHMOHeﬁCTBHﬂ KaTymiKyu ¢ TOKOM W MarHuTta OT CHJIbI
TOKa MW HaIIpaBJICHUA TOKa B KaTYIIKC. MSy‘ICHI/Ie

,[[GI>'ICTBH$I MArovuTHOrO IoJisi1 Ha IMPOBOAHHUK C TOKOM.

Konctpynposanue u A3y4eHUe paboTsl
AJIEKTPOJBUTATEIIS. Nsmepenne KIIg
AJIEKTPOJIBUTATEbHON  YCTaHOBKH. OneiTel 1O

HUCCICIOBAHUIO SABJICHUA BJIGKTpOMaI‘HI/ITHOI‘& HWHAYKIAHA:
HUCCICIOBAaHUC W3MCHCHHI 3HAYCHUS M HaIlTpaBJICHUA

HHAYKOUOHHOI'O TOKa

dusnueckre SBJICHHUS B TPHUPOJE: DIECKTPUUYECKUE
ABJIGHUST B  atMocdepe, IIEKTPUYECTBO  JKUBBIX
OpPraHU3MOB, MarHUTHOE MoJje 3eMiu, Opeid MoIoCcoB,
POJIb MarHUTHOTO MOJIS JJIsI )KU3HU Ha 3emile, MOJISIPHOE

CHUAHUC

TexHuueckue yCTPOMCTBA: DIIEKTPOCKOIL, aMIIEPMETP,
BOJIETMETp, PEOCTAT, CUETUYUK DIEKTPUUECKON SHEPTHH,
AJIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HarpeBaTeNbHbBIE
AIEKTPONPUOOPHI (mpumepsr), AICKTPUYECKHUE
NPEIOXPAHUTENIH, JJIEKTPOMArHUT, 3JIEKTPOJBUTATEIb

MMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOTO TOKA

9 KJIACC
Kon
Konx anemenra [IpoBepsieMble 37IEMEHTBI COEPKAHUS
pasnena
MEXAHUYECKUE ABJIEHUA
Mexannueckoe JBWXKEHHE. MarepuaibHas TOYKa.
81 Cucrema orcuéra
9 8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHIKCHHUS
8.3 PaBHOMEpHOE TPSAMOIMHEMHOE JBUKEHUE
#H##Par###HepaBHOMepHOE NPAMOJIIMHENHOE JBUKCHUE.
8.4 Cpennsis W MIHOBEHHass CKOpPOCTb  Tejla  IpU

HEPAaBHOMECPHOM JIBUKCHHUUN



VYckopenue. PaBHOyCKOpeHHOE MPSAMOJIMHENHOE

8.5
JBUYKEHUE
8.6 ###Par#H#CBoOoHOe manenue. OnbiThl ["anunes
H#H##Par###PaBHoMepHOE JBUXKEHUE TI0 OKPYKHOCTH.
8.7 [lepuon u wactota oOpamieHus. JluneitHas u yrioBas
ckopocTH. LleHTpocTpeMHUTEnbHOE YCKOPEHUE
8.8 ITepsriii 3akoH HeroTOHA
8.9 Bropoii 3akoH HeroTOHa
8.10 Tperuii 3akon HeroToHa
8.11 #H##HPar###] [puHIUIT CynIEepIIoO3UIUN CUJT
8.12 Cuna ynpyroctu. 3akoH ['yka
###Par####Cuia  TpeHHs: CuiIa TPEHUS CKOJIbXKEHUS,
813 cujia TPEHHUS MOKOs, IPYrue BUbl TPEHUS
###Par###(Cuna  TSHDKECTH MW 3aKOH  BCEMHPHOTO
.14 TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO MaIeHUS
Hewxenue  tutaner  Bokpyr  Comama.  Ilepas
8.15 KOCMHUYecKasi CkopocTb. HeBecoMOCTh 1 meperpys3ku
PaBHOBecHe MaTeprabHON TOUYKU. AOCOIOTHO TBEPIOE
8.16 oo
###Par###PaBHoBecue TBEPAOro Tena C 3aKPEIIEHHOMN
817 ocbio BpaieHus. MomeHT cuibl. LleHTp Tspkectu
8.18 Nmnynbc tena. U3menenne umnyiibca. MIMmynbe cuiibl
8.19 3aKOH COXpaHEHUsI UMITYJIbCa
8.20 #H##Par###PeakTBHOE JBUKEHUE
8.21 Mexanunueckasi paboTa 1 MOUTHOCTb
PabGora cun Tsbkectw, ympyroctd, TpeHus. CBs3b
822 SHEPruM U paboThl
[loreHunanbHass SHEprus Tena, MOIHATOTO  HaJ
823 MIOBEPXHOCTBIO 3eMJIN
8.24 IToTeHnmanbHas SHEPrus CKATOU NPYKUHBI
###Par###Kunetnueckas  sHeprusi.  Teopema 0
8.2 KHMHETUYECKON SHEPTUU
8.26 ###Par#H##3aKkoH coxpaHEeHUS] MEXaHUYECKOW SHEPTUN



8.27

8.28

8.29

[TpakTrueckue paboThI:

Omnpenenenue CpeqHeil CKOPOCTH CKOJBKEHHUS Opycka
WM JBWKEHUS IapUKa IO HAKJIOHHOW TIIJIOCKOCTH.
OrnpeziesieHre YCKOPEHHUS Tella MPU PAaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.

HccnegoBanue 3aBUCHMOCTH MYTH OT BPEMEHU TNIpH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HayaJIbHON CKOPOCTH.
[IpoBepka THUMNOTE3BI: €CAUM NPU PABHOYCKOPEHHOM
JIBIDKEHUHM O€3 HadyallbHOM CKOPOCTU ITYTH OTHOCSTCS
KaK psAJI HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CUJIbI TPEHUSI CKOJIBKECHUS
OT CWJIBl HOpPMalbHOTO JaBieHus. OrnpeneneHne
kodduimeHTa TpeHus ckoiakkeHus. OmnpeneneHue
xKEcTKkocTU mpykuHbl. Omnpenenenue padOTHl  CHIIBI
TPEHUSI TPU PABHOMEPHOM [IBIDKCHHHM Tejla TIO
TOPU3OHTANILHON MoOBepxHOocTU. OmpeneneHue padOThI
CWIBbl  YOPYrocTM  TOpH  HOabEME  Ipy3a C
WCIIOJIb30BAHUEM  HETOABMIKHOTO ¥ TOJBI)KHOTO
0JI0KOB

dusndeckue SBICHUS B MPUPOJIE: MPUIUBBI U OTJIHBHI,
JBWKeHHE IuiaHeT COJIHEYHOM CHCTEMBI, PEaKTUBHOE
JBUKEHHE KUBBIX OPTaHU3MOB

TexHudyeckue  yCTpOWCTBA:  CIUIOMETP,  JATYUKHU

IIOJIOKEHUS, PACCTOSHMS U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1

9.2

KonebarenbHoe nBuxkenne. OCHOBHbIE XapaKTEPUCTHKU
KOJIEOAHUH: IepHOo/, YacToTa, aMIUIMTY 1A

MaremaTuueckui u MPY>KUHHBIN MAasITHUKH.

[TpeBpareHre SHEPTUU MPU KOJIeOATEIILHOM IBHKEHUU

9.3

3aryxamomue KkojeOaHus. BeIHYKIeHHBIE KOJCOaHWS.

Pe3onanc

94

Mexannueckue BOJIHBL. CBOMCTBA MEXaHUYECKHUX BOJIH.
[IpononbHBIE W MoONEepeyHble BOJNHBL. J[JTMHA BOJIHBI U

CKOpOCTH €€ pacnpocTpaHeHusl. MeXaHn4eCKHUE BOJIHBI B



TBEPIOM TeJIe, CEICMUYECKUE BOJTHBI

9.5
9.6

9.7

9.8

9.9

3ByK. 'poMKOCTh U BbICOTa 3BYKa. OTpakeHUE 3ByKa
Wudpa3Byk u yiabTpa3ByK

[IpakTuueckue paboTHI:

Onpenenenne 4YacToThl M THepuoAa  KosneOaHUi
MaTEeMaTUYECKOr0 MasTHHKA.

OnpenerieHne  4acTOTBl W TepHoja  KosieOaHMiA
MPYKHHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH — Tepuoia  KoseOaHMi
MOJABEIICHHOTO K HHUTH Tpy3a OT JJWHBI HUTH.
HccnenoBanne 3aBUCUMOCTH Tepuojaa  KoseOaHUi
MPY>KMHHOTO MAasTHMKAa OT Macchl rpysa. l[IpoBepka
HE3aBUCUMOCTH nepuojia KoJIeOaHMH rpysa,
MOJIBEIICHHOTO K HUTH, OT MAacChl Ipy3a M >KECTKOCTH
npyXUHbBL. M3MepeHne ycKopeHusi CBOOOHOTO MaIeHUs
®u3nuecKkue SBJICHUS B MPUPOJIE: BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSACEHHE, CEHCMUYECKUE BOJIHBI,
IlyHaMH, X0

TexHuueckue yCTPOMCTBA: HXOJOT, HCIOJIb30BAHUE

yIIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1OJIE 1 JIEKTPOMAT'HUTHBIE BOJIHBI

DJIEKTPOMArHUTHOE MoJie. DJIEKTPOMArHUTHBIE BOJIHBI.

101 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH

10.2 [IIxana 31eKTPOMarHUTHBIX BOJIH

103 OnexkTpoMarHuTHas npupoja cera. CKOpPOCTh CBeTa.

' BoiHOBBIE CBOMCTBA CBETA

[TpakTuyeckue paboOTHI:

10.4 W3ydyeHre CBOMCTB  3JEKTPOMArHUTHBIX BOJH C
MOMOIIbI0 MOOMIIBHOTO TenedoHa
@dusnueckue SBIEHUS B HOpUpoAe: OHOJIOrMYECKOe

10.5 JIEHCTBHE BHJIIMOTO, yIBTPaPHOIETOBOTO 51
PEHTI€HOBCKOTO U3TY4EeHUIN

10.6 TexHuueckue yCTpOMCTBa: UCIIOJIb30BaHUE

9JICKTPOMArHMTHBLIX BOJIH IJIA COTOBOM CBSI3HU




11

CBETOBBIE ABJIEHUA

11.1
11.2

11.3

114

11.5

11.6

11.7

11.8

11.9

11.10

11.11

JIyueBas monens cBera. MIcTOUHMKM cBETa
IIpssMonMHENHOE pacpoCTpaHEHUE CBETA

Ortpaxenue cBeta. [1mockoe 3epkano. 3aKoH OTpaKeHUs

CBCTa

HpeHOMHeHI/Ie cBeTa. 3aKoH IpCIIOMJICHHUA  CBCTA.

[TostHOE BHYTpPEHHEE OTPAKEHHUE CBETA
JIunza. Xop srydeil B JIMH3E

OnTuueckas cucTeMa (bOToanr[apaTa, MHUKPOCKOIIa U

TCIICCKOIIa

I'maz kak onTuyeckass cucrema. bau3opykocth

AaJIbHO30PKOCTb

Paznoxkenue Genoro ceera B CIICKTD. Omnswitel HeroTOHA.

CroxxeHue CieKTpaibHBIX IIBETOB. Jlucnepcus cBeTa

[IpakTuueckue pabOTHI:

#H##Par###ccienoBanue 3aBICHUMOCTU yria
OTpa)XeHUsI CBETOBOTO JIy4ya OT yIJia MaJeHusl.
###Par#Ht#l13yuenne  XapakTepUCTHK  HM300paskeHUs
IpeaMeTa B INIOCKOM 3epKalle.

#H##Par###ccienoBanue 3aBUCHUMOCTH yria
IIPEJIOMJIEHUSI CBETOBOIO Jiyda OT yIJIa MaJeHUsl Ha
TPaHULE «BO3YX — CTEKIION.

###Par#Ht#lonyyenne  U300pakeHUHM € [TOMOLIBIO
coOuparoIie JMH3HI.

##H#Par###Onpenenenue (POKyCHOro pacCTOsiHUS U
ONTUYECKOM CHIIBI COOMpArOIei TUH3BI.
#H##Par#H##0OnbITHl IO pa3nokeHuto OeIoro cBera B
CIIEKTD.

#H##Par#H##OnbITl TI0 BOCHPUATHIO I[BETa IMPEIMETOB

IIPU WX HAOIOICHUN Yepe3 [BETOBbIE (PUITBTPHI

dusnueckue sABICHUS B mpupoze: 3aTMeHus CoiHua u
JlyHsl, 1[BETa TeJ, ONTHYECKHE SIBICHUS B arMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)

Texuuueckue YCTpOMCTBA: OYKH, MEPUCKOII,



doToammapar, ONTHYECKUE CBETOBOIBI

12

KBAHTOBBGIE ABJIEHUA

12.1

12.2

12.3

124

12.5

12.6

12.7

12.8

12.9

12.10

12.11

12.12

Ombitel Pesepdopna m mutanerapHass MOJENIb aToOMa.

Mogens aroma bopa

I/ICHYCKaHI/IC 1 MIOorjiaomeHue CBETa aTOMOM. KBaHTEL

JInneiyaTeie CIIEKTPHI
PagnoaktuBHOCTB. Anb(da, 6eTa- 1 TaMMa-u3TyYeHHS

Crpoenne aromHoro sapa. HykinonHas Moxenb

aToMHOTO siapa. M30Tomnsl

PannoaktuBnbie mnpeBpamienus. [lepuon momypacmana

ATOMHBIX AOCP

H,Z[epHLIC pCaKkuu. 3aKOHBI COXPAHCHUA 3apaa0BOTIO U

MacCCOBOTI'O YHUCEII
3Heprm{ CBsA3H ATOMHBIX AOCP. CBs13b MacCHl U OHEPIruun

Peakunu cunTe3a u nenenus siaep. MICTOUYHUKU SHEpruu
ConHua u 3B€37
Snepnas sHepretuka. JlecTBUE  PaJHOAKTHUBHBIX

H3queHHﬁ Ha )XUBBIC OPraHU3MbI

[IpakTuyeckue paboOTHI:

HaOnroneHue CIUIOIIHBIX W JIMHEWYaThIX CIIEKTPOB
U3IIy4EHUSL.

HccnenoBaHue TPEKOB: M3MEPEHHUE JHEPIrUM YacCTHUIIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusam).

M3mepeHue paanoakTUBHOTO (poHa

®usnueckue SBICHUS B INPHUPOJAE: €CTECTBEHHBIN
PaarOaKTUBHBIN ¢oH, KOCMHYECKHE JIy4H,
paZiMOaKTUBHOE W3JIYyYCHHE IPUPOAHBIX MHUHEPAJIOB,
JICUCTBHE PAJMOAKTUBHBIX W3JIyYEHUH HAa OpPraHU3M

YCJIOBEKa

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJIUBUAYAJIbHBIN JO3UMETp, Kamepa Buibcona



ITPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHUA OCHOBHOM OFPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K IPEAMETHBIM pe3yJibTaTaM
0230BOr0 yPOBHSI OCBOEHHSI OCHOBHOII 00pa3oBaTe/iLHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBaHusi Ha ocHoBe ®I'OC

[lonumanue ponau  (GU3MKM B HAy4yHOM  KapTUHE  MHUDA;
c(hOpPMUPOBAHHOCTHh 0A30BBIX MPEICTABICHUNA O 3aKOHOMEPHOH CBSI3H
M TIO3HABAEMOCTH SBJIEHUWA NPUPOABI, O POJA OKCIEPUMEHTA B
¢usuke, o cucremooOpasyromeil poau (UIMKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTui, 00 3BOIIOLUU
(GU3HYECKUX 3HAHUN M UX POJIM B IEJIOCTHOW €CTeCTBEHHOHAYYHOU
KapTUHE MHUpa, O BKIAJE POCCHUICKUX U 3apyOekKHBIX YUEHBIX-
(GbU3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE IMPOLIECCOB OKPYKAIOIIErO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOT Uit

3HaHUs O BUJAX MaTepuu (BEIIECTBO M IOJE), O JBM)KEHUHM Kak
croco0e CyIIeCTBOBAHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOI TeOpuu
CTPOEHHUS BEIIECTBA, O (PU3UYECKOM CYIIHOCTU SIBICHUH NPHUPOJBI
(MEXaHUYECKHUX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX M KBaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBICHMUE;
YMEHHE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3MUECKUX SBICHUHN
B OKpPYXAlOUIEM MHpE, BBIAEHAS HUX CYLIECTBEHHBIE CBOMCTBa

(mpu3HAKH)

BJ'Ia)IeHI/Ie OCHOBAMH ITOHATHMHOIO amnrapara M CHMBOJIMYCCKOTO
sSA3bIKa (1)I/ISI/IKI/I N HCIIOJIB30BAHHUC HX IJIs PCIICHUA y‘~I€6HI)IX 3aJa4,
YMCHHUC XapaKTCPU30BATH CBOMCTBa TCII, (1)I/ISI/I‘ICCKI/IC SABJICHHUA U

MPOLIECCHI, UCTIONB3YS QyHIaMEHTAIBHBIE U SMITUPUUYECKUE 3aKOHBI

YMeHue onuchBaTh HU3YYCHHBIC CBOICTBA TEII U (bI/ISI/I‘-ICCKI/IC SIBJICHHA,

HCIIOJIb3YA (I)I/I3I/ILICCKI/IG BCIINYHHBI

Bnanenne ocHOBaMM METOJOB HAy4yHOro IIO3HaHHUA C Y4YETOM
coOoIeHUs TpaBUiI OEe3011acHOTO TpyJa: HaOMoAeHHE (U3NUECKUX
SIBJICHUI:

YMCHHUC CaMOCTOATCIIbBHO CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY



W3 JaHHOTO Habopa 00OpyMOBaHMS 10 WHCTPYKIIMH, OMHCHIBATH XOJI
OTIBITA U 3aMUCHIBATh €T0 PE3YNbTAThI, (HOPMYIUPOBATH BHIBOJIBI;
MPOBCACHUEC MPAMBIX U KOCBCHHBIX I/ISMCPCHI/Iﬁ (1)PI31/I'—I€CKI/IX BCIIMYHNH:
YMEHHE IUIAHUPOBATh HW3MEPCHHs, CaMOCTOSATEIBHO COOHMpaTh
SKCIEPUMEHTAJIbHYI0 YCTAHOBKY [0 HWHCTPYKIUH, BBIYUCIATH
3HAYCHUC BCIIMUYMHBI W AHAJIM3UPOBATH IMOJYYCHHBIC PCE3YJIbTAThBI C
Y4YETOM 3aIaHHOM MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUN;
MPOBEJICHNE  HECIOXKHBIX  OKCIEPUMEHTAIBHBIX  HCCIEIOBaHU;,
CaMOCTOSITEIIFHO ~ COOMpPATh JKCICPUMEHTAIBHYIO YCTAaHOBKY W
MMpOBOAUTH HUCCIICO0BAHUC 10 HHCTPYKIMHU, npeaAcCTaBJIATD
MOJIy4YE€HHBIE 3aBUCUMOCTH (U3WYECKUX BEJIMYMH B BUJE TaONHUIl U
rpauKOB, YUUTHIBATh MOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO Pe3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOHCTB  (U3MYECKHUX  MojeieH
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, MOJEIU CTPOCHUS
ra3oB, XHMJIKOCTeH M TBEPIBIX TeJl, IUIaHETapHas MOJENIb aToMa,
HYKJIIOHHasi MOJEJIb aTOMHOI'O f]pa) U YMEHHE NPUMEHSITh UX JUIS

00BsICHeHHs PU3NUECKHUX MPOIIECCOB

YMmenne OoOBSCHATH (PU3MUECKUE TPOLECCHl M CBOHCTBA TEJN, B TOM
qyycie KU B KOHTEKCTE CHUTyallMd HPaKTUKO-OPUEHTHUPOBAHHOIO
XapaxkTepa, B YaCTHOCTH, BBIABIIATH IPUYMHHO-CIEACTBEHHBIE CBSI3U U
CTPOUTH OOBSCHEHHE C OMOPOM Ha U3yYEHHbIE CBOIMCTBA (PU3NUECKUX

SIBJICHUH, PU3NUYECKHE 3aKOHBI, 3AKOHOMEPHOCTU U MOJIEIIH

YMenue pemats pacuérHbie 3amaud (Ha 0Oaze 2 — 3 ypaBHEHHIA),
UCTIIONB3YSl 3aKOHBI W (opMynbl, CBsA3bIBaOIIME (pusHUecKue
BEJIMYMHBI, B YaCTHOCTH, 3alUChIBaTh KpaTKOE YCJIOBHUE 3a/ayH,
BBISIBIISITH HEJIOCTAIOLINE JaHHBIC, BBHIOMPATh 3aKOHBI U (OPMYIIBI,
HEeoOXoAuMBbIE IJisi €€ pelIeHHUs, UCIIOIb30BaTh CIPABOYHBIC JaHHBIC,
MPOBOANUTH PAcU€Thl W OLEHUBATh PEATHCTUYHOCTH MOTYYEHHOTO
3HaYeHUs (PU3MYECKON BEIMUYMHBI, YMEHUE ONPENENSITh pa3MEPHOCTh

(bu3nUecKoil BEeTMUMHBI, IOJyYEHHOHN NP PEIICHUH 3a1a4n

YMeHHe XapakTepu30oBaTb IPUHUUIBL JECUCTBUS  TEXHUYECKHUX
YCTPOMCTB, B TOM 4YHCII€ OBITOBBIX HPUOOPOB, U MPOMBIIIJICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 0 UX ONMUCAHUIO, UCIIOIb3Ys 3HAHUA O

CBOWCTBaX (PM3MUECKUX SBICHUH M HeoOXoaumble (uznyeckue



3aKOHOMEPHOCTHU

10

11

YMeHHEe UCHONb30BaTh 3HAHUSA O (PU3NYECKUX SIBICHUAX B
MOBCETHEBHON JKM3HM M oOecmedeHuss Oe30MacHOCTH TpH
oOpamieHUd ¢  OBITOBBIMH ~ TpHOOpaMH M TEXHHUUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3JI0POBbS M  COONIOJECHUS HOPM
9KOJIOTUYECKOTIO IIOBEJEHUS B OKpYXKaloLed cpene; IMOHWMAaHHE
HEOOXOJUMOCTH TPUMEHEHHUS TOCTIKEHUN (DU3MKKM M TEXHOJIOTHMA

JJI1 paiuOHAJIBHOTO IMPUPOA0IIOJIB30BaHUA

OnpIT mOMCKa, MpeoOpa3oBaHWs M TPEACTaBICHUS HH(OpMaIUH
(U3MUECKOro CcoAep)KaHusl C HCIOJIB30BAaHHEM HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI; YMEHHE OIICHUBATh JJOCTOBEPHOCTH
NOJYy4eHHOM HH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JOTIOJTHUTEIBHBIX ~ MCTOYHUKOB;, yYMEHHE  HCIOJB30BATh  TIPU
BBIIMOJIHEHUM Y4EOHBIX 33JaHUI HAy4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(bU3M4ecKoro cojepikaHus, CIPaBOYHbIE MAaTEpUANbl, PECYpChl CETH
WutepHer; BiageHue 0a30BbIMM  HaBBIKAMHU  IpeoOpa3oBaHUs
nHpOpMaIMi W3 OJHOM 3HAKOBOM CHCTEMBI B JIPYIyl0; YMEHHE
co3JiaBaTh COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha

OCHOBC I/IHCI)OpMaIII/II/I N3 HECKOJIBKUX NCTOYHUKOB




INIEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, ITIPOBEPAEMBIX HA OI'2 110

OU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHUWUYECKUE ABJIEHUA
1 Mexannyeckoe aBwkeHHe. MatepuanbHas Touka. Cuctema  oTcuéra.
. OTHOCUTENBHOCTD IBUKEHUS
PaBHOMepHOE M HepaBHOMepHOe JBHkeHUE. CpenHss ckopocTb. Dopmyina s
1.2 BBIYUCIICHUS CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE NpSAMONMHENHOE JBUKEHHE. 3aBUCUMOCTh KOOPJAMHATHI Tela OT
BPEMEHH B CIIy4ae PaBHOMEPHOT'O IPSIMOJIMHEWHOTO IBUKEHHUS:
13 x(7)=x, +vt
I'padukn 3aBUCHMOCTH OT BpPEMEHHU JUISI MPOEKUHUH CKOPOCTH, IPOEKIHH
NepeMEIEHHUs,, IyTH, KOOPJAMHATHl IPU PABHOMEPHOM HPSIMOIMHEWHOM
JBUKEHUN
3aBUCHMOCTh KOOpDJAMHATHI Te€la OT BPEMEHHM B CIIy4ya€ pPaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO ABU)KECHHUS:
2
Sf) =vo, #i+ay* ;
2
@opmynbl UIsl NPOEKUUH TEPEMELICHMS], NMPOEKIUH CKOPOCTH U IMPOEKIMH
YCKOPEHUS IPU PABHOYCKOPEHHOM MPSMOJMHEWHOM JBUKEHUN:
2
1.4 s (D =vy, -r+n].-3.
U.\'('() =Up, T4, 1,
a,(f) =canst,
szz - lez =2a.s,
I'padukn 3aBUCHUMOCTH OT BpEeMEHHM Jil NPOCKUUU YCKOPEHHUS, MPOEKIUU
CKOPOCTH, TPOEKIUU MEPEMELIEHUs, KOOPAWHATHI IPH PaBHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBM>KEHUU
CBoboaHoe nageHue. GopMyibl, OMKUCHIBaIONIME CBOOOJHOE MaJeHHE Tela Mo
15 BEPTUKAIN (IBWKEHUE TeJa BHM3 WM BBEPX OTHOCHUTEIBHO IIOBEPXHOCTH

3emnn). I'paduxu 3aBUCMMOCTH OT BpPEMEHHM I MPOEKLUHUU YCKOpPEHUs,

MNpoOCKIMKU CKOPOCTH W KOOpPAWHATBI IIpHU CBO6OI[HOM nmaaCHuM TCjaa II0



BEPTUKAIIN

1.6

1.7

1.8
1.9

1.10

1.11

1.12

CkopocTh paBHOMEPHOIO JIBUJKEHHUS Tejda IO OKpyxHocTu. Hampasnenue
CKOPOCTH.

dopmyna A BBIYMCICHUS CKOPOCTH 4Yepe3 paJuyCc OKPYKHOCTH U TEpUOJ

oOpareHus:
2R
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampapieHue LEHTPOCTPEMHUTEIBLHOTO

yckopenusi. Dopmyra 1715 BBIYUCICHUS YCKOPEHUSI:

2
_w
“=R

®opmyna, cBsI3bIBaIONIast IEPUOJ U YACTOTY OOpalieHHUs :

vol
T

Macca. ITnotHocts Bemectsa. @opMysia il BBIYUCICHUS INIOTHOCTH:

_m
v

Cuna — BexktopHas (u3mueckas BenuanHa. CIoKeHUE CHIT
SIBnenue nnepnuu. llepselii 3akoH HeroTOHA
Bropoii 3akoH HeroToHa:
F=m-d
CoHanpaBe€HHOCTh BEKTOpPA YCKOPEHHMS Tela U BEKTOpa CHIIbL, TEUCTBYIOIIECH HA
TEJ0

Bzaumoneicteue ten. Tpernii 3akoH HeroToHa:

Fy y=-F_,

TpeHI/Ie ITIOKOA U TPECHHUC CKOJILKCHUS. d)opMyna AJId BBIYUCIICHUSA MOJAYJISA CHUJIbL

TPCHUA CKOJIbXKXCHHA:




1.13

1.14

F_=u-N

Hedopmanus Tenma. Ympyrue u Heynpyrue aedopmanuu. 3aKOH yHpyrou

nedopmaruu (3akon ['yka):

F=k-Al

BCeMI/IpHOG TIATOTEHHE. 3aKOH BCCMUPHOTO TATOTCHUA:

my -M,
F=G.-—L1_2
'L
Cuna TsokecTH. Y CKOpeHHe CBOOOIHOTO MaAeHHUS.
dopmyna 71 BBIYUCICHUS CUIIBI TSDKECTH BONIM3H MmoBepxHocTH 3emiu: F = mg.
JBuwxenue manet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HeBecoMocTs 1 neperpysku

1.15

Nmmynse Tena — BekTopHas (u3uvecKas BeJInIrHa.
p=mi

Nmnynbe cuctemsl Ten. M3menenne umiymnbsca. IMIynbe Cuiibl

1.16

3akoH COXpPAaHCHUSA UMITYJIbCA JJIsd 3aMKHyTOﬁ CHUCTECMBI TCJI:
p=myly +m, U, =const

PeakTtuBHOE IBM)KEHHUE

1.17

1.18

Mexannueckasi pabota. @opmyra 75 BBIYUCICHUS PaOOThI CHIIBI:

A=F5cosct

MexaHnuyeckass MOLTHOCTb:

n=4
I

Kunernueckas u MNOTCHIUAJIbHAs SHCPIUs. CDOpMyJIa JUIA BBIYUCIICHUA

KUHETHYECKOMU OHCPIUU:

HE)E
Ey ="

Teopema o kuHeTHyeckoit sHeprun. opmMyra AJisi BEIYUCIEHUS MOTEHIIUATLHON



OHEPIUU TCja, MOAHATOIO

Hang 3eMIIEit:

E,=mgh

MexaHuueckas OHCPIUA:

E=E;+E p
119 3aKOH COXpaHEHUs1 MEXaHU4YEeCKOH 3Heprun. @opMyia il 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEPIUu B OTCYTCTBHE CUJI TpeHUs: E = const.
[IpeBpanieHne MEXaHMYECKOW SHEPTUH PU HAJTUYMU CUJIBI TPEHHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poryar. Moment cuiibl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToasuxubIi 1 HeOABMXKHBIN O510KkU. KITJ[ mpocThix MexaHM3MOB,
n= A‘E[ME:&HB.H
Idﬂl‘pﬁqﬁlﬂaﬂ
JlaBnenue TBEpIOTO TEIA.
®opMyina 17151 BBIYMCIICHUS 1aBJICHUs TBEPIOTO Tena:
F
FP= G
191 JlaBnenue ra3za. ATMOCEpHOE JTaBlICHUE.
' I'uppocTraTyeckoe 1aBieHUE BHYTPH KUIAKOCTH.
dopMya JIJIs BBIYUCIICHUS JIaBJICHUS BHYTPH KHIKOCTH:
P=PE+Dy,
1.22 3akoHn [lackansa. ['mppaBnuyeckuii mpecc
3akon Apxumena. Dopmyna sl ONpPENETCHUS BBITAJKUBAIOIICH CHIIBI,
JIEHCTBYIOLLEH Ha TEJO, MOTPYKEHHOE B JKUJIKOCTD WM ras:
1.23

F_j‘m_ =pgV

YcaoBue nnaBaHus teia. IlnaBanue CYZAO0B 1 BO3QYXOILIaBAHUC



1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyJa, TEPUOJ W YacToTa KOJIeOaHHiA.
dopmyna, CBSI3BIBAIONIASl YACTOTY U MEPHO]] KOJICOAHMIA:

1
V=
T

MareMarnueckuii M TNpYyKMHHBIA MasATHUKU. IIpeBpamienue sHeprum npu

KoJIe0aTeIbHOM JABHXXCHUU

1.26

1.27

1.28

1.29

1.30

3aryxatomue kojaebanus. BernyxieHnsie konebanus. Pezonanc

MexaHu4eCcKHe BOJIHEI. HpOI[OJH)HBIe N IOIICPCUYHLIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAaHEHUS BOJHBI:

h=v-T

3ByK. rpOMKOCTL U BBICOTA 3BYKaA. OTpaxceHHe 3ByKOBOﬁ BOJIHBI Ha T'paHHUIC
nByx cpen. MH}pa3Byk U ynbTpa3ByK

Ipaxmuyeckue pabomul

W3mepeHue cpeqHel MJIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTU
IPYXUHBL;, KO3((UIMEHTa TPEHUS CKOJIbXKEHHS; pabOThl CHIJIBI TPEHUS, CHJIbI
YIPYTrOCTH; CPEIHEW CKOPOCTH JBMKEHHS OpycKa NO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHHUs1 OpycKa MpU MABMKCHUH I10 HAKJIOHHOW IUIOCKOCTH; YacTOTHI M
nepuojia KoseOaHMH MaTeMaTH4YeCKOro MasTHHMKA; YacTOThl U IepHoja
KOoJIeOaHUil PY>KUHHOTO MasiTHUKA; MOMEHTa CHWJIbI, JEHCTBYIOIIETO Ha phIYar;
paboOTBl CWJIBI YIPYrOCTH TPU TOIBEME Tpy3a C TOMOIIBIO HETOABHKHOTO
0110Ka; pabOThI CUIIBI YIPYTOCTU IPU MOABEME Ipy3a C MOMOULIBIO MOJABUKHOIO
61oKa.

HccnenoBanne 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BEMa MOTrpYKEHHOMN
YacTH TeJla U OT IJIOTHOCTH XKHUJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIbI
OT MACCEI TCJia; CUJIbI TPCHUSA CKOJIBKCHUA OT CUJIBI HOPMAJIbHOTO JaBJICHUA U OT
poaa MOBEPXHOCTH; CWJIbI YIPYTOCTH, BOZHUKAIOUIEH B NPYKUHE, OT CTEICHU
aeopManuy NpyKHUHBI, YCKOPEHUs! OpycKka OT yIJla HaKJIOHA HaIPaBIISAIOLICH;
nepuojia (4acToThl) KojeOaHUH HUTSHOT'O MasTHUKA OT JUIMHBI HUTH; MEPHOAA
Koje0aHUM MPYKUHHOTO MasiTHUKAa OT MAacChl Irpy3a U KECTKOCTU TNPY>KUHBI,
UCCIIeIOBAaHNE HE3aBUCHMOCTU TepHoja KoyieOaHWH HHUTSHOTO MasTHHKA OT
Mmacchl rpy3sa. [IpoBepka ycinoBust paBHOBECHUS pbluara

Qusuueckue sA6neHUss 6 nNpupoode: TIPUMEPHI IBUKEHHUS C Pa3IUYHBIMU
CKOPOCTSIMM B )KMBOW U HEXUBOU MPUPOE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TCXHUKC, IMPUWIMBbBI W OTIMBBI, JABWXCHUC IIJIAHCT ConHevyHon CHCTCMBI,



PEAKTUBHOC JABUKCHHUC XXUBBIX OPraHU3MOB, pbldyaru B TCJIC YCIIOBEKA, BJIUSAHUC
aTMOC(I)CpHOFO JaBJICHHUA Ha JKHUBOM OpraHu3M, IIJIaBaHHUC pLI6, BOCIIpUATHUC

3BYKOB XUBOTHBIMHU, 3EMJICTPACCHUC, celicMHUUecKue BOJIHBI, HYHaMH, 3X0

Texnuueckue ycmpoﬁcmea: CIIMAOMCTpP, AATYUKU IIOJIOKCHUA, PACCTOAHHA U
YCKOpCHHUA, OUHAMOMCTpP, MNOAIIWIIHUKH, PAKCTbhI, pbIyar, HOIIBPI)KHBIﬁ u

HCHO,Z[BH)KHBIﬁ 6J'IOKI/I, HAKJIOHHasA IINIOCKOCTb, IPOCTBIC MCXAaHU3MBbI B 6I>ITy,

til COOOIIAIONTUECS COCYMBI, YCTPOWCTBO BOJOMPOBOJA, THAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBHICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp, IXOJIOT,
UCIIONIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE
2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJISIPHO-KMHETHUECKOM  TEOPUU  CTPOEHHUS
2.1 BeliecTsa. Monenu TBEPAOTo, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BEIIECTBA.
Kpucrannnueckue u amopdHble Tena
55 JIBrkenne yactul BemiecTBa. CBSA3b CKOPOCTHM JABWKEHUS YacTHI[ C
' Temneparypoit. bpoyHosckoe aBmxenue, iuppys3us
23 CMaunBaHUe U KaWUISIPHBIE SIBIICHUS
24 TennoBoe pacHIMpeHNE U CKATUE
2.5 TermoBoe paBHOBECHE
Y Buytpennsas sHeprus. Pabora u Termonepenadya Kak CHOCOOBI H3MEHEHHS
' BHYTPEHHEHN SHEPrun
2.7 Buel Terionepenaun: TEIIONPOBOIHOCTD, KOHBEKIIUS, H3TyYCHUE
HarpeBanme wu oxnaxnenue tein. KoaumyecTBo  TEmioThl. Y aenbHas
TEIUIOEMKOCTb:
2.8
O=am(t,—1)
3aKOH COXpaHEHHUs SHEPruu B TEIUIOBBIX MpoIEeccax. YPaBHEHUE TEIIOBOIO
OanaHca:
2.9
Q+0, +..=0
HUcnapenne u kxoHneHcanud. V3mMeHeHHe BHYTPEHHEH SHEpPruuM B MpoLEcce
510 WCIIApEeHUsi W KOHJAeHcauuu. KumneHue KUAKOCTH. VYAenbHas TemioTa

napooOpa3zoBanus: L = Q/m



2.11

BiaxxHocTh BO31yXa

[InaBnenne wn Kpucraiumsanus. VI3MeHeHHMEe BHYTPEHHEW DSHEpPruM IIpH

IUJIAaBJICHUU U KpUCTAJUIU3AallH. VY aenpHas TEII0Ta IJIABICHUS:

2.12 5 @]
_}H
BHyTpeHHss sHEprus CropaHus TOIUIMBA. Y AeNbHAs TEIIOTa CrOpaHUsl TOIUIMBA:
2.13 q=0/m
2.14 [Tpuniuns! paboTs! TermnoBbix Apurarenei. KITJI temoBoro apurarens
IIpaxmuueckue pabomul
W3mepenue yAenbHON TEIUIOEMKOCTH METAJUIMYECKOTO LMIMHAPA; KOJIUYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMIepaTrypbl (UKCUPOBAHHOMN
Macchl, B KOTOPYIO OIyIIEH HarpeTblil IWIMHIpP; KOJWYECTBA TEIUIOTHI,
2.15 OTJAHHOT'O HArpeThIM LWIMHIPOM, IIOCJIE ONYCKaHWs €ro B BOAY KOMHATHOU
TEMIIEPATYPbl; OTHOCHUTEIBHOM BIIAXKHOCTH BO31YyXd; YAEIbHOW TEILIOTHI
IaBieHuss Jpaa. MccienoBaHue W3MEHEHHs TEMIEpaTyphl BOABI  IIPU
pa3IMYHBIX YCIIOBHSX; SIBJICHMs TEIJI00OMEHa IpPU CMEIIMBAHUM XOJIOJHOW H
ropstuel BOJbI; IPOLECCa NCTIAPEHUS
Dusuueckue AeneHUs 6 npupode. TIOBEPXHOCTHOE HATSHKEHUE M KalWUIPHbIE
2.16 SIBJIEHUSI B MPUPOJE, KPUCTAUIBI B Ipupoje, uznydeHue CoJiHIa, 3aMep3aHue
BOJOEMOB, MOPCKHUE OpHU3bI, 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHETa
Texnuueckue ycmpoticmea: KalWLIAPbl, IPUMEPBI UCTIOIb30BaHUSA KPUCTAIIIOB,
517 KHUJIKOCTHBIM TEPMOMETp, aTUMK TeMIEepaTyphl, TEPMOC, CUCTEMA OTOIJICHUS
' JIOMOB, THTPOMETPBI, IICUXPOMETp, MapoBas TypOMHA, ABUraTeilb BHYTPEHHETO
CrOpaHus
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnexTpusanus Tei. /[Ba Buaa s3J€KTpUUECKUX 3apsI0B
3.2 B3aumopeiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
34 Onexrpuueckoe mnozne. Hanpsx€HHOCTh ayekTpudeckoro nousd. [IpuHuun
' CYNEPIIO3ULIMHU 3JIEKTPUYECKHX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
iy Hocurenu »snexrtpudeckux 3apsiaoB. JleHMCTBHME DIIEKTPUYECKOrO IIOJSL HA

QJICKTPHUYCCKUC 3apAbl. HpOBOI{HI/IKI/I " JUDJICKTPUKU



3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14
3.15

3.16

[TocTosAHHBIN IEKTPUYECKH TOK. J[eCTBUS 3ieKkTprudeckoro Toka. Cuia Toka.
Hanpsoxenue.
I=q/t,U=A/q

DJIEKTPUYECKOE CONPOTURIICHHE. Y JICTHbHOE MIEKTPUIECKOE COIIPOTUBIICHHE:
R = pl/S

3axon OMa 11 yyacTka aiekrpudeckoit uenu: I = U/R

HOCHCI[OBaTCHBHOC COCAUHCHHUC INPOBOJAHUKOB!
I, =1, U=U,+U,. R=R +R,
Hapanneanoe COCAUHCHUC ITPOBOJHUKOB PAaBHOI'O COIIPOTUBJICHUSA:
U=UyI=1+1;R=".
CMeniaHHbIe COCINHCHUS ITPOBOOAHUKOB

PaboTa u MmotHOCTH 251ekTpuueckoro Toka. A = Ult, P = Ul

3akoH [[>xoyns — Jlenna:

O=I"R-t

OnmeiT Opcrena. MarnutHoe moJjie NMPSAMOro NPOBOJHMKA C TOKOM. JIMHMH

MarHMUTHON MHIYKIIUU

MargutHoe 1I0J1€ IIOCTOSHHOIrO Mar"ura. B3auMoaelcTBUE NOCTOSHHBIX

MarHuToB
JIeliCTBME MarHUTHOTO 10JI1 HA ITPOBOJIHUK C TOKOM
OnsiTel @apanes. SBneHue 3neKTpoMarHuTHON uHAyKuuu. [lpasuino Jlenua

IIpakmuyeckue pabomul

WN3mepenne  3JIEKTPUUECKOTO  CONPOTUBJIEHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUYECKOTO TOKA; pabOTHI JIEKTPUUECKOT0 TOKaA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIOMIETO B MPOBOIHHUKE
(pe3ucTopsl, JamMIouka), OT HaMpPsHKEHUS HA KOHIAX MPOBOJIHUKA; 3aBUCUMOCTHU

COIIPOTHUBJICHUA OT IJIMHBI IIPOBOJHHKA, IUIOMIAAW €r'0 IMOIICPEUYHOro CCHCHUA U



YACJIBHOTO COIIPOTUBJICHU.
HpOBepKa InpaBujia Ui 3JICKTPUYCCKOI'O HAIPSKCHUA IIPU MMOCICIOBATCIIBHOM
COCAMHCHHUU IIPOBOJHUKOB; IIpaBuJIia JId CHJBLI J3JCKTPUYCCKOrO TOKa IIpH

[apajuleIbHOM COEAMHEHNHU IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Dusuueckue ANeHUs 6 npupooe: SIEKTPUUYECKUE SBICHUS B arMocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPTraHW3MOB, MarHUTHOE TOJI€ 3eMJIH, APeid MOJIIOCOB,
POJIb MATHUTHOTO TOJISL JIJIS )KM3HU Ha 3emuie, MOJISIPHOE CUSIHUE
Texuuueckue ycmpouicmea: SIEKTPOCKOI, aMIIepMETp, BOJIBTMETP, peocTar,
CUCTYMK  DJIGKTPUYECKOW  DHEPTUH,  OJICKTPOOCBETHTEIbHBIC  MPHOOPHI,
3.18 HarpeBaTelbHbIE ANEKTPONPUOOPHI (mpumepsl), ANEKTPUUECKUE
MPEAOXPAHUTENN, JJICKTPOMATHUT, OAJICKTPOJABHUTaTeIh IOCTOSHHOTO TOKa,
TE€HEPATOP MOCTOSHHOIO TOKa
3.19 DJIeKTpOMarHuTHbIE BOJHBI. [1IKkasa 3eKTpOMarHuTHBIX BOJIH
3.20 JlydeBast mozenb cBeta. [IpsmonHeiHOE paclipoCTpaHEHHUE CBETa
3.21 3akoH oTpaxeHus ceera. [Imockoe 3epkaino
3.22 [Ipenomnenue cBeta. 3aKOH NMPETOMIICHUS CBETA
3.23 Jucnepcus ceera
304 Jlunza. Xox nyueit B nunze. DOKycHOE paccTosiHUE JWMH3BL. OnTHYecKas cuia
' nun3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucreMa. OnTuyeckue IpudopsI
IIpaxmuueckue pabomul
###Par##lI3mMepeHre ONTHYECKON CWIBI CcOOWparolield JUH3bI;, (OKYCHOTO
paccTosiHusi coOuparolei JTMH3bI (10 CBOMCTBY paBeHCTBA pa3MepoB MpeIMeTa U
M300paKeHMsI, KOTJla MPEAMET PACIONIOKEH B JBOWHOM (OKyce), MOKazaTems
3.26 MPEJIOMIJICHHUS CTEKIIA.
###Part##lccienoBanne CBOWCTBA HM300pa)Ke€HUs, MOJYYECHHOTO C TTOMOIIBIO
coOuparomel JHUH3bI; U3MEHEHUs (OKYCHOTO PACCTOSIHHSI JBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTja TMPEJIOMJICHUS CBETOBOTO Jiyya OT yrja TMaJeHus Ha
TPaHUIE «BO3YX — CTEKIIO»
327 Qusuueckue seneHuss 6 npupode: 3atmeHuss ConHua u JlyHbl, 1BeTa Tell,
. ONTHYECKHE SBIEHUS B atMochepe (1iBeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpouicmea: OYKH, TEpUCKOI, ¢doToanmapar, ONTHYECKUE
' CBETOBOJIbI
4 KBAHTOBBGIE SIBJIEHU A



PannoaktuBHOCTh. Anbda-, Oera-, ramma-u3nydeHnus. Peaknun ansda-u Oera-

4.1
pacnazaa

4.2 OmnbiThl Pesepdopraa o paccesnuto anbda-yactull. [InanerapHas Mozens aroma

4.3 CoctaB aromHoro saapa. M3otomnsl

4.4 [lepuon nonypacnazia aTOMHBIX sA€p

4.5 SInepHble peakuuu. 3aKOHbI COXPAHEHUS 3aps0BOT0 U MacCOBOTO YHCEI
Qusuueckue ANeHUs 8 Npupode: €CTECTBEHHBIH paJMOAKTHBHBIA (oH,

4.6 KOCMHUYCCKHUC JIyYH, PpPaAUOAKTUBHOC HU3JIIYUCHHUC MPUPOAHBIX MHUHCPAJIOB,
ﬂeﬁCTBI/IC paarnOaKTUBHBIX I/I3J'Iy‘-IeHI/II\/'I Ha OpraHu3M 4€JIOBCKa

47 Texnuueckue ycmpoticmea: CIIEKTPOCKOI, WHIUBHIyalbHBINH JTO3UMETp, Kamepa

BuiibcoHa, sinepHas s3HepreTuka



YYEBHO-METOJIMYECKOE OBECHEYEHUE OEPA3OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

1. ®wuzuka - 7 xnacc, [epsimkun A. B., JIPO®A, Mocksa — 2023 r.

2. ®usuka - 8§ knacc, [lepoimkun A. B., IPO®A, Mocksa — 2023 r.

3. ®wusuka - 9 knacc, [lepeimkun A. B., IPO®A, Mocksa — 2023 r.

4. Coopnuk 3ama4 o pusuke. 7-9 ki. / CocraBurens B. W. Jlykamuk, -
24-e 3. - M.: [Ipocsemenue, 2019 r.

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YYUTEJIA

I'ytauk E. M. TemaTnueckoe u MoypoyHoe IIaHUPOBaHUE K yueOHUKy A. B.
[Tepeimkuna «®Pusnka. 7 knace» / E. M. I'yrauk, E. B. Peibakosa. Ilox pen.
E. M. I'ytauk. - M.: [Ipoda, 2002. - 96 c. um.

I'yrauk E. M. TemaTnueckoe 1 MoypouHoe TUIaHUPOBaHUE K yueOHUKY A. B.
[Teprimkuna «®Pusnka. 8 kmace» / E. M. I'yrauk, E. B. Peibakosa. Ilox pen.
E. M. I'yrauk. - M.: JIpocda, 2002. - 96 c. un.

I'yrauk E. M. Tematudeckoe ¥ moypoyHOe IUIAaHUPOBaHUE K yueOHUKY A. B.
[Meppimkuna «®@usuka. 9 xknacey / E. M. I'yrauk, E. B. PeibakoBa. Ilog pen.
E. M. I'yrauk. - M.: JIpocda, 2002. - 96 c. un.

Kabapaun O. @., Opnos B. A. ®uzuka. Tectol. 7-9 knaccel.: Y4eOH.-MeTO.
nocobue. - M.: [Ipoda, 2000. - 96 c. u.

[Toypounsie pazpabotkun mno ¢usuke C.E.Jlomsuckmit. k' YMK A.B.
ITepsimkuna M.: «BAKO», 2004 - 223 c.:ui.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

1.

Enunas komnexius nudpoBbIix 00pa3oBaTeIbHBIX pecypcoB http://school-

collection.edu.ru/catalog/.

denepanbHbli HEHTP HMHHOPMAIIMOHHO- 00pa30BaTEIbHBIX PECYPCOB

http://fcior.edu.ru/catalog.page.

Caiitr «DnemenTtapHas pusuka» http://elfiz.ru/.
Caiit «Knacchas ¢usuka st mo6o3HaTenbHbIX» http://class -

fizika.narod.ru/index.htm.

5. bumbommoteka IIOK https://m.edsoo.ru.
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