MHWHHUCTEPCTBO IIPOCBEIIEHUA POCCUMCKOU ®EJIEPAIINN
MuHucTepcTBO 00pa3oBanus CBep//I0BCKOH 00/1acTH
Ynpasnenue o0pa3oBaHus U MOJIOAEKHOH MOTUTHKHA AJMHUHUCTPALHH
TaJIHI[KOI‘O MYHUIHMIIQ/JIBHOI'0 OKpYyra
MyHununanbHoe Ka3eHHoe 001meo0pa3oBaTe/ibHOE yupex/ieHue
«TanunKas ocHoBHas o0ueodpa3zoBaTe/ibHasA mKosa Ne 8»

COI'J/IACOBAHO YTBEPXKIEHOQ,
ITeparoruyecKuM COBETOM JerioA Ao -\
MKOY «Tanunkas OOIII Ne 8»
(mpotoxos Ne 4 ot 29.08.2025)

] anu g(gﬁ\DOIH Ne 8»
. MLIE Cujroposa

PABOYAS ITIPOTPAMMA
(ID 8729278)

yueOHoro npeamera «®@usuka. bazoBbiii ypoBeHb»

Ju1st oOyyaromuxcst 7-9 KjaccoB

r. Tamuma 2025 roxa



MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHOi paboueii mporpaMMbl BOCTUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TOJIOKEHUN U TpeOOBaHUI K pe3ylibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30OBaTEbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yueToM ¢eaepanbHOi paboueii mporpaMMbl BOCTUTAHUS U
KOHIIETILIUY MTpeno/iaBaHus yueoHoro npeamera «dusukay.

Copnepxkanue mnporpaMMbl 10 (U3MKe HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIUXCS W OPraHM3aINI0 HM3y4YCHUS
bu3MKN Ha AEATeTPHOCTHOW OCHOBE. B mporpamMme mo (u3HKE yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM 0O0y4eHHs], a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojam oOydeHus (M0 Kjaccam), MpejiaraeT MPUMEPHYIO MOCIIEI0BATEIILHOCTh
U3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ UENbIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y9eOHOMY MPEIMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEeIMETOB, MOCKOJBKY (PU3NUYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuerd u GU3NIECKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAYyYHYIO KapTHHY MHpa,
MpPEeNOCTaBsieT HauOoJiee SCHbIE O00pa3lbl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMHUPOBAHMM €CTECTBEHHOHAYYHON TPaMOTHOCTU U
WHTEepeca K HayKe Y 00yJaronuxcs.

N3yyenne ¢usukun Ha 0a30BOM YypOBHE MPEAIOJIaracT OBJAJCHHE
CIEIYIONUMH KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATH HAYYHBIC J0Ka3aTCIILCTBA
I IIOJIYYCHUSA BBIBOIOB).

Ilenn wu3yuyeHuss (QU3MKM Ha YPOBHE OCHOBHOIO 0O0IIEro o0pa3oBaHUs
ONpeeNneHbl B KOHUENUWK MpenojaBaHus ydyeOHoro mnpeamera «DPusnka» B
oOpa3oBaTenpHBIX oOpraHuzauusx Poccuiickoit @Denepanuu, pearTu3yIOIINX
OCHOBHBIE 00111€00pa30BaTeNbHbIE TPOrPAMMBI.

[enu n3yyenust pu3uKu:

NpUOOPETEHUE HWHTEpeca M CTPEMJICHUS OOy4YaroUUXCi K HaydYHOMY
W3YYCHHUIO TPHUPOJbI, PA3BUTHUE HMX MHTEIUICKTYAJIIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJIE MO3HAaHUS U (POPMUPOBAHUE
HCCIIEI0BATEIbCKOTO OTHOIICHUS K OKPYKAOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHUPOBO33PEHHUSI KaK pe3yJibTaTa HU3Y4YEHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMHpoBaHUE TPEACTABICHUA O PO (DU3UKU JUISI PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  TMPEACTABICHUM O  BO3MOXHBIX  cdepax  Oyaymien
npoeCCUOHATIBHON JIEATEIIbHOCTH, CBS3aHHOM C (DU3UKOM, MOJTOTOBKA K
JaabHeWIleMy 0Oy4YeHHIO B 3TOM HaMpaBJICHUHU.

JlocTrkeHne 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIIEUNBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

NpuOOpETeHNE 3HAHWA O JUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJCKTPUUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX

MpUOOpPETEHNE YMEHUN OMUCHIBATH U OOBSCHATH (HU3UYECKUE SBIICHUS C
WCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUI;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHINNX pACYCTHBIX 3a1ad ¢
UCTIOJIb30BaHNEM (bu3HIeCcKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHUUN HAOII0OATh MPUPOIHBIE SIBJICHHUS U BBITIOJHSATH OTBITHI,
nabopaTopHble pabOThl W DKCIEPUMEHTAIBHBIC HCCIEOBAHUS C
UCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MHpOpMaIUEeH (PU3NUECKOTO COJIepIKaHMUs,
BKJTFOYAsi HTHPOPMAITMIO O COBPEMEHHBIX JOCTIKEHUSX (U3HMKHU, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO chepamu TpodeCCUOHATILHON NESITEILHOCTH, CBI3aHHBIMU
C (U3NKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.



OO61iee yKciIO YacoB, PEKOMEHJOBAHHBIX JIJISl U3yueHUs QU3HKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 "yacoB (2 yaca B Hejen0), B 8 kimacce — 68
gacoB (2 uaca B Hemenmo), B 9 kimacce — 102 uaca (3 yaca B HEHEIO).

[Ipennaraemspiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHJIATEIbHBIM, YUUTENb JIENAeT BHIOOp MPH MPOBEACHUU
Ja00paTOPHBIX PadOT W OMBITOB C YYETOM HHAUBUIYATbHBIX OCOOCHHOCTEH
OOyYaroIMXCs, CIHUCKA AKCICPUMEHTAIBHBIX 3aIaHHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COJEPXAHUE OBYUYEHUA

7 KUIIACC
@u3uka u e€ poJib B MO3HAHNH OKPY:KaI0LIero Mupa.

@usnka — Hayka o mnpupone. fABieHus npupoipl. PU3NYECKHE SIBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHbL. M3Mepenune Qusnueckux BenuuyuH. DuU3NYECKUE
npudopsl. [lorpemHocTs n3mMepeHnii Mex1ryHapogHasi CucTeMa euHUL.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YyYalOT TPUPOAY.
EcTecTBeHHOHAyUHBI METOJl TMO3HAaHUA: HAOIOJEHUE, TIOCTAaHOBKAa HAYYHOTO
BOIPOCA, BBIIBM)KEHHUE THUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HabmoaemMoro aBieHus. Onucanne GU3NUECKUX SBJICHUNA ¢ TOMOIIbIO MOJIENIen

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.

2. Dusuyeckue MpuOOPHI U MPOLeypa MPSAMbIX U3MEPEHUN aHAJTIOTOBBIM U

1M(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOTIO TpUOopa.

2. M3mepeHue pacCTOSHUMU.

3. H3mepenue o0bEMa )XKUAKOCTU U TBEPIOTO Tea.

4. OnpeneneHue pa3MepOB MalbIX TEN.

5. M3mepenue temmneparypbl MNpU NOMOIIM KUAKOCTHOTO TEpPMOMETpa H

JlaTYuKa TEMIIEPATYPBI.
6. IIpoBeneHue mcciaenoBaHMs MO NPOBEPKE TMIOTE3bI: JAJBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.
ITepBoHauYa/IbHBIC CBEICHUSI O CTPOCHUHU BelleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HUX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepaTypoil. bpoyHoBckoe nBmxkenue, auddysus. BzaumoneiicTBue uactuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHSL.

2. HabGmonenue nuddyzuu.



3. HaOmionenue  siBneHuid,  OOBACHAIOMIMXCS ~ MPUTSKEHUEM WM
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMerpa aroMa METOAOM PsAOB (C  HCIOJIBb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOJIOACHHUIO TETUIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

JIBH:KeHMe ¥ B3aMMOJAeiCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JIBHIKECHHUE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuer mytu u
BPEMEHU JBUKECHHUS.

SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHoCcTh BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IUHULIE
o0beMa BEIECTBA.

Cuna Kak xapakTepHCTHKa B3auMoaeucTBusa Ten. Cuiia yrnpyroctd M 3aKOH
['yka. 3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIICHME TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeecomocTs. Cnoxenue
CWJI, HANPABJIEHHBIX II0 OJHOM npsiMoM. PaBHonencTByromas cuil. Cuila TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOJAE U TEXHUKE.

Jlemoncmpayuu.

HabGnrogenne MexaHn4ecKoro JIBUKEHHUS TeNa.
N3mepenre cKopoCTH NPSIMOJIUHEHHOTO ABUKEHHUS.
HabGnronenue siBeHUs: HHEPLIUH.

CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEJL.
. CimoxeHune CHJI, HallpaBJICHHBIX IO OJTHOM MTPSMOM.

Jlabopamopuvie pabomul u onvimel.

1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBIKEHHMSI (LIApHKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuka IIo
HAKJIOHHOM TJIOCKOCTH.
OmnpeneneHue mIOTHOCTH TBEPAOTO Tea.

4. OmbBITHI, TEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT TIPUJIOKEHHON CHJTBI.

1
2
3
4. HaGmroneHue u3MeHEHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TETI.
5
6

5. OnOBITBL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTDh CHJIBI TPEHHS CKOJIBXKEHUS OT
BECa Teja U XapakTepa CONPUKACAOIINXCS IOBEPXHOCTEH.
JlaBJjieHHe TBEPABIX TeJI, ;KUAKOCTEH U ra3os.



JaBnenne. CriocoObl YMEHBIIIEHUSI U yBEJIWYEHHUS JaBlieHus. /laBiieHue rasa.
3aBUCHUMOCTh JIaBJICHHS raza OT oObema, TemmepaTypbl. llepemada maBieHus
TBEPABIMU TEJaMHU, XKUAKOCTAMU W ra3zamu. 3akoH Ilackans. [IHeBMaTHueckue
MaIIuHbI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. CoolOuaromuecs: cocyibl. [ napaBindeckue MEXaHU3MBbl.

Atmocdepa 3emnu U atrmocdepHoe aaBieHHE. [IpudyuHBI CyIIeCTBOBaHHS
BO3aymHONH o0onouku 3emid. OnbiT Toppuuennu. M3mepenue armocdepHOTo
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HA/I YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHMUS.

JlelicTBHE KUIKOCTU Y ra3a Ha MNOTPYKEHHOE B HUX TEJO0. BeITalKMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnapanue ten. Bo3ayxoraBaHue.

Jemoncmpayuu.
3aBUCUMOCTH JAAaBJICHUS ra3a OT TeMIEPaTyphl.

[lepenaua naBiaeHUs KUJIKOCTBIO U TA30M.

CooOmaroruecs CoCy/bl.

['mapaBiuyueckuu mpecc.

[IposiBnenue nercTBrsi aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU

TeJa U TIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

8. YCJIOBHE IUIaBaHUA TEJN: IJIABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOIIEHUS IIOTHOCTEHN TeJa U )KUIKOCTHU.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
KUJKOCTh YaCTH TeJa.
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2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBL, JEHCTBYIOIIEH HA TEJIO
B J)KMJIKOCTH, OT MacCChI TeJa.

4. OnbITbl, JEMOHCTPUPYIOLIUE 3aBUCHMOCTH BBITAJIKMBAIOIICH CHIIBI,
JNEWCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpPYKEHHOW B
JKMIKOCTb YaCTH TeJa U OT MJIIOTHOCTH KUJIKOCTH.

5. KoHCTpyupoBaHue apeoMeTpa UM KOHCTPYMPOBAHUE JIOOKUM U
OIIpEIEIIEHUE €€ IPYy30H0ABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpuMeHeHHe TpaBWJIa paBHOBECHUS] pbluara K OJIOKY.



«3onoToe mpaBuiao» MexaHuku. KoadduimeHT mnonesHoro nedcTBUs (nanee —
KIIJI) mpocthix Mexanu3moB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUHUAIbHAS  DHEPTHS.
[IpeBpalieHrie 0OJTHOTO BH/Ia MEXAaHUYECKOW HEPIHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paOOTHI CUIBI TPEHUS MPHU PAaBHOMEPHOM ABM)KCHHUU Tela

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnepoBanue ycioBUM paBHOBECHS pblUuara.
3. Hamepenue KIIJl Hak1OHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.
8 KVIACC

TenoBblie ABJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUSA
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPUH.

Monenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmueckue u amopdusie tena. OObsICHEHUE CBOMCTB T'a30B, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KHHETUYECKOW TEOPHUHU.
CMmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE pACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennss osHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEW HHEPTUU:
TerIonepeaaya 151 COBEPIIICHUE paboThI. Bunpr TEIUIONEepEeAAUM:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEpPAECBAHUE KPUCTAUNIMUYECKUX BEUIECTB. YJEJIbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(HEpHOro
JIABJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[IpuHuunel pabotsl TeraoBbix aBurarenei KIIJ[ termoBoro asuratesns.
TerioBbie ABUTATENIN U 3aIUTa OKPYKAIOIIEH CPEJIbI.

3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.
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HaGmonenne nuddysuu.

HabmtoieHue siBleHUN CMaYMBaHMSI U KaMJUIPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacmpeHust Ted.

V3meHenue naBieHUS Ta3a MPU U3MEHEHHH O00BhEMa M HATPEBAHWH WIIA
OXJIXKICHUH.

[TpaBuiia u3MepeHus TEMITePaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepIiieHIN paOOThl BHSITHUMHU CHJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.

. Habmroienue kunenus.

. Habmroienue nocTostHCTBa TeMIEPATyphl PU TIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSHKCHUS.
OMnBITHI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OneIThl MO0 HAOIIOEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue AaBleHUs BO3yXa B OAJTOHE IIITPUILA.

OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTH [IaBJICHUS BO3[yXa OT €ro
00BbEMa U HATPEBAHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEMHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOU TPyOKE OT TeMIEepaTyphl.

HaOnronenne wW3MEHEHUsI BHYTPEHHEH OSHEpPrud Tejla B pe3ysibTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CHJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiuer BOJIBI.

OnpeneneHne  KOJMWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IpHU
TEIJI000MEHE C HArPEThIM METATTUYECKUM ITUITUHAPOM.

Onpenenenue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABICHUS JIbJA.

DJIeKTpU4ecKre U MATHUTHDIE SIBJICHHS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apSKEHHBIX T€J OT BETMYMHBI 3apsJI0B U PACCTOSHUS MEXKY TeJIaMu).

Onekrpuyeckoe mnotie. Hanpsxk€HHOCTH siekTpudeckoro mnosist. IlpuHnmn
CYNEPHO3UILIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUM 3apsil.
Ctpoenue aroma. IIpOBOJNHMKM W  JMDJIEKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsia.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B KUJKOCTSIX U ra3ax.

Onektpuueckas menb. Cuna  ToKa.  DJIEKTPUUECKOE  HAMNpPSKCHHUE.
ConpoTuBiieHHE MPOBOJHUKA. YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
I yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH JDxoymsa—JIeHna.
DneKkTpudecKre 1enu U MOTPEOUTENH ISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHCTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAUYCHUE JIJIS )KU3HU Ha 3eMIle.
OneiT  Opcrena. MarauTHoe TMoJie  JJIEKTpUYeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA IIPOBOJHUK C TOKOM.
DIIEKTPOABUTATENL TMOCTOSTHHOTO TOKa. VCMONb30BaHUE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. SABneHue 31eKTpoMarHuTHOW MHAYKIMU. [IpaBuio JleHua.
DneKTporeHepaTop. Cnioco6bl IIOJTy4YEHUS AIEKTPUUECKOU DHEPIUHU.
DIEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpauuu.

DJeKTpU3aLus TeJl.
JIBa poza 3JIEKTpUUYECKUX 3apsAA0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.
DIJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXPAHEHUSI JICKTPUUECKUX 3aPsI0B.
[TpoBOTHUKH U TUDIICKTPUKHU.
MoaenupoBanye CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
HcTouHMKHM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KHUJIKOCTH.

. I'a30BbIN pasps.
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. I3MepeHne Cuitbl TOKa aMIIEPMETPOM.

. I3MepeHne 351eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.

. Peocrtar 1 MarasuH COpOTUBIICHUM.

. B3anmoneiicTBre MOCTOSHHBIX MarHUTOB.

. MonenupoBaHue HEBO3MOKHOCTHU Pa3IeIECHHUs ITOJI0OCOB MAarHUTa.

O O T Y
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHrue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OnbiTel Dapajes.

3aBUCUMOCTh HAMNpaBJICHUS WHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

DNeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMU TeJl HHAYKIUEH U mpu
CONPUKOCHOBEHHH.

HccnmenoBanne IEUCTBUS  DJIEKTPUYECKOIO IIOJISI HA NPOBOAHUKH U
JDJIEKTPHKH.

CO6opka u npoBepka padOoThI JIEKTPUUECKOH LIETTH OCTOSSHHOTO TOKA.
W3mepeHre U peryaupoBaHue CHIIbI TOKA.

N3mepenne U peryiampoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MIYIIETO 4Y€pe3 pE3UCTOp, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSHKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh ANEKTPUYECKOTO
CONMPOTHUBJIEHUS! TPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJH IONEPEUYHOIO
CEUEHHMS U MaTepuara.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEA0BATEIIbHOM
COEJIMHEHHH JIBYX PE3HCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa INPU NapaJyIEIbHOM COEIWHEHUN
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, MIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/] nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
MN3yyeHne MarHMTHOrO IOJISI  IOCTOSIHHBIX ~ MAarHUTOB IPU  HX
00BbEIMHEHUU U Pa3JICJICHUH.

HccnenoBanuie 1elCcTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbI TOKAa W HANpaBJEHUS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 31EKTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUraTeibHON YCTaHOBKH.

21. OnBITBI 1O HUCCICOOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE HW3MCHEHWW 3HAYEHHS W HANPABJICHHUS HHAYKIHMOHHOTO
TOKA.

9 KJIACC

MexaHn4eckue siBJCHUSA.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NpsIMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeNHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAs
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyCKOpeHHOE HpsMOJMHENHHOE JBukeHue. (CBOOOIHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepuon u yacrora oOparieHus.
JIunerHasa u yriioBasi CKOpocTHU. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroTona.
[IpyHIMN CyNIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPEHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
nanenus. JBuwkenue miaHeTr Bokpyr ComHna. IlepBasg kocmuyeckas CKOPOCTb.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue matepuanbHO TOYKU. AOCOMOTHO TBEPAOE Tejo. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIJIEHHON OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTn.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe CUiibl. 3aKOH COXpaHEHUS
MMITYyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanuueckass pabora W MOLIHOCTb. PaboTa cuil TSKECTH, YNPYTroOCTH,
TpeHusi. CBs3b dHEPrUM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas sHeprust cxaTor npyxunsl. Kunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
SHEPTHUH.

Hemoncmpauuu.

1. HalnroneHme MexaHMueCKOro JBIMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

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

CpaBHeHuE NyTEd W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKkOB PAaBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue 1BM>KEHMS TeJla 0 OKPY>KHOCTH.

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu €€ PaBHOMEPHOM M  YCKOPEHHOM JBHWKECHHHU
OTHOCHUTENFHO KaOuHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI TeJa OT MAacChl Tejla W JICUCTBYIOIIEH HAa HETO
CHJIBL.

HabGnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIryabca IMpy B3aUMOJCHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH PU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHE UMITyJIbCa IIPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITYJIbCa IPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.
HabmtoieHue peakTUBHOTO ABH)KECHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU IIPU JBHKECHHUH TeNa MO 1€ UCTBUEM
IPYKUHBI.

Jlabopamopnvie pabomul u onvimaul.

1.

KoHcTpynpoBanue TpakTa JJisi pa3roHa U JajJbHEWUIIEr0 PaBHOMEPHOTO
JIBIDKCHUS [IApUKA WIIN TEJIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WU JBUKECHUS
[IapyKa Mo HaKJIOHHOW IUTIOCKOCTH.

OrnpeneneHue yCKOpEHHsI Teja MPU PAaBHOYCKOPEHHOM ABHUKEHHH TIO
HAKJIOHHOM ITJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TMpPU PABHOYCKOPEHHOM JIBIDKCHHHM O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI  TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenencaue kKodphUIMeHTa TPEHUS CKOJIbKCHHS.

Onpenenenue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOTHl CUJIbI TPEHUS NMPU PAaBHOMEPHOM JBIKCHUHU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Onpeienienne  pabOThl  CUJIBI  YIIPYTOCTH MpU  MOABEME TIpy3a ¢
UCITI0JIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.
11. I3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.
Mexanuveckue KoJ1e0aHUs U BOJIHBI.

KonebarensHoe nBrmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTHuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpanieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHIKCHHH.

3aryxatomue — kosneOanums.  BwiHyX7aeHHsle — konebanumsa.  Pe3onanc.
Mexannueckue BoaHbl. (CBoWCTBa MeXaHWYeCKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHn4yecKue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa TOoHa. OTpaxeHue 3Byka. MHbpaszByk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneOGaHWil Ten MO JIEWCTBHEM CHJIBI TSDKECTH W CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BRIHYXAEHHBIX KOJIEOaHW U PE30HAHCA.
Pacnpoctpanenne npo0ibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
Habronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHI pEe30HaHC.
JIaﬁopamopnbw pabomul u onvimol.
1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHUM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOTHl U TIEpHOJa KoeOaHul MPY>KUHHOTO MasgTHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA

OT Macchl rpy3a.
5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHUi Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. ONbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHOJa  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus CBOOOHOTO MaICHUS.
DJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJIHBL.  (CBoMCTBa
ANeKTpOMarHuTHhIX BOdH. Illkanma siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.
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DIieKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnsie padomul u onvimel.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

TenedoHa.
CBeToBbBI€ SIBJICHHUS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpanenue cBera. 3atMenns ConnHna u Jlynsl. Otpaxenue ceta. [nockoe
3epKaJIo. 3aKOH OTPAKEHHUs CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaXEHUS B
OIITHYECKUX CBETOBOJAX.

Jlunza. Xox nyueir B JumH3e. Onruyeckas cucreMa (Qoroanmnaparta,
MHUKpPOCKOIIa M Teneckona. I'ya3 kak onrtuyeckas cuctema. bim3opykocTs u
JATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CHEKTpaJbHBIX IBETOB. JlMciepcust cBeTa.

Jlemoncmpayuu.

[IpssMOTMHENHOE pacIpOCTPaHEHNE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop ydeil B coOuparonieit JIMH3e.

XOoJ ny4yelr B pacCenBAIOIIECH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JTUH3.

[Tpuniun aeiictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moaens rinasa.

11. Pa3noxeHnue 6e5oro cBeTa B CIEKTP.

12. [lomydyenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepgoBaHue 3aBUCUMOCTH yIia OTPAKEHHsI CBETOBOTO Jiyda OT YIUIa
najieHusl.

2. M3yueHue xapakTepUCTUK U300paKEeHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCUMOCTHU yria MPEJOMIIEHUS CBETOBOIO Jiyda OT YIJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. TlomyueHue n300pa’keHHI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUS U ONTHYECKOM CHIIBI coOMparouieit
JIVH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnbITEl IO BOCHPUATHIO LIBETA MPEAMETOB IMPHU UX HAOIIOJACHUM 4Yepes3
[[BETOBbIE (DUIIBTPHI.

KBanToBbBIC SIBICHUS.

OmnbiTel Peszepdopaa u miianerapHas mozenb aroma. Mogenb aroma bopa.
HcnyckaHue u NnoriomeHne ceeta aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. M3otombsl. PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAI0BOTO M MAaCCOBOIO YHCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b MacChl M 3HEpPruu. Peakuumm cuHTE3a U
nenenus saep. crounnku s3eprun CosHIa U 3BE3 .

SAnepnas sHeprerka. J[eMCTBUS paguOAKTUBHBIX HW3JIYyYEHUH HA >KHUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp Boaopoa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uznydeHus NpupOIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CrulONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢poTorpadpusm).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINN MOYJTh TIPEAHA3HAYCH JJII CUCTEMAaTHU3aIluu
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS UM ONbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TakkKe JJI MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeAMET.

[Ipu M3y4eHUn AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS



SBJICHUM TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pusmyeckue
ABJICHUS, TPUMEHSS T[OJyYEHHBbIE 3HAHHWs, pelmaTrh 3ajJadyd, B TOM YHCIE
KaUYE€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 Ccu€T TOro, 4YTo OOydYarouIMecs BBIMOJHAIOT 3aJaHUsl, B KOTOPBIX UM
NpeIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYXKAIOIIECH MPUPO/IC U TTOBCEAHEBHOM JKU3HU;

WCITOJI30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUSCKUX SIBJICHUI, B TOM
YHUCIIE I NPOBEPKHU THIIOTE3 U MOJIYYECHUSI TEOPETHUYECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanbOoJee BaXHBIX JOCTHIKEHU COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCITOJIb30BAHUS PA3JIUYHBIX MCTOUYHUKOB
SHEPrUHM HA OCHOBE 3aKOHA MPEBPAICHUS M COXPAHCHUS BCEX M3BECTHBIX BUJIOB
SHEPTHUH.

Kaxmas w3 TeM [OaHHOrO MOAYJSA BKIIOYAET SKCIEPUMEHTAIBHOE
uccienoBanue 0000Ianero xapakrepa. Moayib 3aBepiiaeTcsi MPOBEACHUEM
JMArHOCTUYECKON U OIIEHOYHOM paboThI 32 KypC OCHOBHOT'O 00IIIero 00pa3oBaHusl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTM>KEHHE JTMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yibTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHuUs

y oOyuaroierocsi 6yayT copMupoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

- IPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
duznyecKoil HayKu;

- IIEHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSAM POCCUMCKUX YUEHBIX-(DUZUKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYK/IEHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKy;

- OCO3HAaHHUE BAXHOCTU MOPATBHO-ITUYECKUX MPUHIIMIIOB B JIESATEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSATHE ACTETUYECKUX KAueCTB (PU3MUECKON HAyKH: €€ TapMOHHYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

- OCO3HaHWE IEHHOCTH (U3MYECKOM HAyKHM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, Ba)XKHEHMIIEH COCTABIIAIOLLIECH
KYJBTYPBI;

- pa3BUTHE HAYYHOU JIIOOO3HATEILHOCTH, MHTEpEeca K HCCIIEeI0BATENbCKON
NEATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbS W  3MOLMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpa3a KU3HH B COBPEMEHHOM
TEXHOJOTUYECKOM MHUPE, BAXHOCTHU TIpaBUJ OE30MaCHOrO IOBEACHUS Ha
TpPaHCTIOPTE, Ha JIOpPOraxX, C AIEKTPUUYECKUM M TETUIOBBIM OOOpPYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(opMHpPOBAHHOCTh HaBBIKAa pedeKCUM, TMPU3HAHUE CBOETO MpaBa Ha
OIMOKY M TaKOT'0 K€ MpaBa y IPyroro 4yeaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTHUBHOE Yy4YacTHE B pPEIICHUH NPAKTUYECKUX 3a/1ad (B paMKax CEMbH,
oOpa3oBaTenpHON  OpraHM3aIlui, Topoja, Kpas) TEXHOJOTUYECKOH W



COIIMAJILHOM HAIpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHWM;

e - HHTEPEC K MPAKTHUYECKOMY HU3YUEHUIO TPOodeCcCrid, CBI3aHHBIX C (PU3UKOIA;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTANWS HA MPUMEHEHHWE (PU3WYECKUX 3HAHWKA JJIS PEIICHUs 3aaad B
o0JlacTH OKpYy’)Karolllel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOYKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJIOBHAM COLHUAIBHON U NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3NYECKON HAMpPaBICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYyTrux,

e - TIOBBIIICHUE YPOBHS CBOEH KOMIIETCHTHOCTH 4Y€pE3 MPAKTUUYECKYIO
JICSITEIBbHOCTD;

e - IOTPeOHOCTH B (POPMHUPOBAHUHN HOBBIX 3HAHUM, B TOM 4YHcIie POPMYIUPOBATH
WJICU, TIOHSATHSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCTH
busuKy;

e - IUIAHUPOBAHUE CBOETO Pa3BUTHSA B NPUOOPETCHHH HOBBIX (HU3UYCCKHUX
3HAHUI;

e - CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUIA;

e - OIICHKAa CBOUX JICMCTBUH C Y4€TOM BIMSHUS Ha OKPYXKAIOIIYI Cpemy,
BO3MOKHBIX I'JIOOAILHBIX ITOCJIEACTBU.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHMS TpOrpaMMmbl IO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4eOHBIC  JICHCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YIeOHBIC ICHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aelcTBUA:
e BBIBISTH W XapPaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(s1BNIEHUI );



yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHUS U CPAaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PACCMaTPUBACMBIX (paKTax,
JAHHBIX U HAOIIOICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3M NPU H3YUYECHUU (PUIUUECKUX
SIBIICHUI ¥ MPOIIECCOB, JIETaTh BBIBOJBI C UCIIOJIb30BAHUEM JICTYKTUBHBIX
¥ WHAYKTHBHBIX YMO3aKJIIOUEHWH, BBIIBUTATh THUIIOTE3B O B3aUMOCBS3IX
(bU3UYEeCKUX BEIINYNH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOU (uznueckoi
3a7aun (CpaBHEHUE HECKOJIbKHMX BapUaHTOB pEIIEHUs, BbIOOp Hambosee
MOJIXOJISTIIETO ¢ YYETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OLICHMBaTh HAa TMPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTax.

Pa6ora ¢ undpopmaumeii:

MPUMEHSTh Pa3UYHbIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C y4ETOM TMPEIIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUIOB M (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMaIlMU W WUIIOCTPUPOBATH peIlaeMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, ThuarpaMmMmamMu, HHOU rpauKoi M MX KOMOWHAIIHSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

B XO7le OOCYXJEHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
OJ1aro»keIaTeIbHOCTH OOIICHUS;

COMOCTAaBIIATh CBOM CYXICHHUS C CYXICHHSAMH JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3HIIHI;



BBIPAKATh CBOXO TOYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTaX;
nyOIMYHO NPEACTABIATh PE3yIbTaThl BBINOIHEHHOTO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOCKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MNpU PEIIEHUHM KOHKPETHOW (PU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JEHCTBHUS
no €€ MOCTIKEHHUIO: paclpeiensiaTh poiH, OOCYXKIaTh MPOIECCHl H
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO WU KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMH
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMHU B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIHSIX, TPEOYIOIINX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3JIMYHBIX  IMOAXOJaX TMPHUHATHA  PEIICHHUHA
(MHAMBUAYyATbHOE, TIPHHATHE PEIICHHWS B TPYIIE, MPUHATHC pPEIICHUN
TpynIom);

CaMOCTOATEIILHO COCTABJISITH AITOPUTM pellleHus GU3NUECKON 3aa4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH IIPeIiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS])) PE3yJIbTaTOB
NEesATEeIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OITIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3NYecKoro HMCCIEIOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yJIbTaTa LIeJIU U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHn (U3NIECKUX 3aa4 UK
B YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.



IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 Kkjacce peAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONb30BaTh  MOHATHS:  (uU3MUeckne ¥ XUMHUYECKHUE  SIBICHMUS,
HAOI0/IEeHNE, AKCIIEPUMEHT, MOJENb, TUIOTe3a, CAUHHIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXAaHWYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAeKTOpUs, pPaBHOACHCTBYIOLIAS
cwra,  aebopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCTb,
COOOIIAIOTHECS COCY/IBI;

paznuuath sBIeHUS (qudQy3us, TEIIOBOE ABUKEHUE YacTHIl BELIECTBA,
PaBHOMEpPHOE  JIBIJKEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aMMOJICICTBHE TEJ, pPaBHOBECUE TBEPJIBIX TEJ C 3aKPEIUIEHHON OCBIO
BpallleHus, Tepefada MJaBICHUA TBEPABIMU TelaMH, >KUAKOCTAMH U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE TeJ, [PEBpAIICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHHIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTJAaHHOE (PU3NUECKOE SBIICHHUE;
pacro3HaBaTh TPOSBICHHE HM3YyYEHHBIX (U3MUECKHX SIBICHUNA B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPHI ABM)KCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbl TPEHHs B NPHUPOJIE U TEXHHUKE, BIIMSHUE
aTMOoc(epHOro JaBJeHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJIe YeJIO0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpPEMS,
yTh, CKOPOCTb, CPENIHSAS CKOPOCTb, CHUJIa YIIPYTOCTH, CUJIa TSHKECTH, BEC
Tena, Cwia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CUJIa, MEXaHWYECKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3()()UIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KUHETHYeCKass U TMOTEHIMalIbHAs 3HEPrus), MpH OMHMCAHWUU IPABUIBHO
TPAKTOBaTh  (PU3WYECKU  CMBICT  HUCIOJB3YEeMBIX  BEJHYMH, UX
0003HAaYEHUsI U €IUHULBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3WYECKYIO BEJIMYMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH IPaUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUUH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U IPOIIECCHI,
UCIIOJIB3Ys TIpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),



«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXAHUYECKOU
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa H
3alIMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, MPOLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalludl MPAKTHKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX I11aroB ¢ OMopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUECKHUX 3aKOHA WIJIM 3aKOHOMEPHOCTH;

pemar pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YSd 3aKOHBI U
dbopMyIIBI, CBS3BIBarONINE (PU3WYECKUE BEIUYMHBI: HA OCHOBE aHAIIM3a
YCIJIOBHUS 3a/1a4d 3alHCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (HHU3UUECKUE
BEJIMYMHBI B ()OPMYJIBI UM NPOBOAMTH PAcd€Thl, HAXOAUTH CIIPABOYHBIE
JTaHHbIE, HEOOXOAUMBIE JJI1 pPEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHYHOCTh
MOJTy4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaTh MPOOJEMBbI, KOTOpPHIE MOXXHO PpEIIUTh MpPU MOMOUIH
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEIOBAHUS BBIIEIATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pa3nuyaTb U MHTEPIPETHPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

OPOBOAMUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
duznyeckux CBOICTB TEN: (dopMynupoBaTh IPOBEpsEMbIE
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEMJIOKEHHOTO 000pyI0BAHMS,
3aMKChIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHHS] PACCTOSHUSA, BPEMEHHM, MAaccChl Teda,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKa3aHUs MPUOOPOB C YU4ETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JPYrol C HCIOJIb30BAHUEM IMPSMBIX H3MEPEHUH (3aBUCUMOCTU MYTH
PaBHOMEPHO JBWXKYLLIErocs Tela OT BPEMEHW JBHIKECHHS TeENa, CHIIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KauyecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYrOCTA OT YUIMHEHUS MPYKUHBI, BHITAJIKMBAIONIEH CHUIIBI OT 00BbEMA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO NOTPYXKEHO TeJO, YCIOBUM
IJIaBaHusl TeJl, YCIOBUU paBHOBECHs pblyara U OJOKOB), y4acCTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCJENOBAaHMS, COOMpaTh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIenysl NpPEIO)KEeHHOMY IIaHy, (PUKCUPOBATH
pe3yabTaThl TMOJTYYEHHOM 3aBHUCHUMOCTH (M3MYECKUX BEJIMYMH B BHUJE



IPEUIOKEHHBIX TaONUIl U TpadUKOB, AENaTh BBIBOJBI 0 pe3ysbTaTaM
UCCIIEJOBaHMSI;

IPOBOJNUTh KOCBEHHBbIE H3MEPEHMsS] (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejla, CHUJIA TPEHHUS CKOJBKECHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIAs CWJIa, JCHCTByIOmas  Ha
HNOTPYKEHHOE B KHUJAKOCTh TEJO, KOI()(PUIMEHT MONEe3HOro AEHCTBUSA
OPOCTBIX MEXAaHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKUUU: MpH
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUEHNE UCKOMOW BETTUUHHBI;

coOJII01aTh MpaBUJjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECHI, TEPMOMETpP, IMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIYar, HOJBMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TJIOCKOCTH;
XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
HNOJUIMIHUKY, YCTPOWCTBO BOJAOIPOBOJAA, THJPAaBIMYECKUN IIpecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh HMHPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU 11 oOecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu 1
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHUSI B OKPY’KaloLEeH Cpeie;

OCYILIECTBISATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUA © TYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYUBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMOJIHEHWN YYE€OHBIX 3aJlaHUNl HAyYHO-TIOMYJISPHYIO
auTepatypy  (QHU3MYECKOro  COAepKaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypcsl cetu MHTEpHET, BIageTh NMpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCbMEHHBIE U YCTHbIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB WMH(pOpMaUu (HU3HMUECKOTO COACPIKaHUS, B TOM
qrcie MyOJUYHO JeNnaTh KpaTKue COOOIICHHSI O pe3yibTaTax MPOEKTOB
WM yY4eOHBIX HWCCIEIOBaHWN, TpPH O3TOM TPaMOTHO HCIOJIb30BaTh



U3YYEHHBIM TOHATUIHBIM anmapar Kypca (U3UMKH, CONPOBOXKIATH
BBICTYIUJICHUE MTPE3CHTAlIUEH;

IpU BBIMOJHEHUU YUYEOHBIX MPOEKTOB M HCCIEAOBAaHUMN paclpeiesTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUHM C TIOCTABJIICHHBIMHU 3aja4aMH,
CICAUTh 3a BBINOJHEHUEM IIJIaHA JCUCTBUI, aJeKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJIQJ] B  JEATEIbHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHHUE OKPY>KAIOIIHX.

K xonIy 00yuenus B 8 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIB30BaTh MOHSATHUS: MAacca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, aTPETAaTHBIE COCTOSIHUSA BEIIECTBA, KPUCTAIUIMYECKUE U
amop(HbBIe Tera, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsl, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U JUAJEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUAM TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIEC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTaUIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIY4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE MAarHUTOB, JIEWCTBUE
MarHMTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
M0 OINKCAHWI0 MX XapaKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh NPOSBICHHE W3YYCHHBIX (PU3UYECKUX  SBJICHUN B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIPHBIC SBJICHUS B TPUPOJE,
KpUCTAUIbI B mpupone, wuznydeHue CojiHIIa, 3aMep3aHUe BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJIS ISl JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, IPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7ja4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBIICHUM;

OMMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHUS, UCTIOIB3YS
dbu3nyecKkre BEIMUYMHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUIECTBO
TEIUIOThI, yJeJbHAas TeIJIOEMKOCTh BEIIECTBA, YyJIeidbHas TeIjioTa
MJIaBJICHUsI, yJeJIbHas TeIUIoTa MapooOpa3oBaHus, yHelbHAas TeIIoTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJIE3HOTO JCHCTBUS TEIIOBOU



MalluHbl, OTHOCHUTENIbHAsSI BJIAXKHOCTb BO3AYyXa, JJICKTPUUYECKHM 3apsf,
CHJIa TOKA, JJIEKTPUYECKOE HAIPSDIKEHUE, COIPOTHUBIICHHE ITPOBOJIHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO  TPAKTOBATH
¢$u3HYECKU CMBICIT WCIOJB3YEMBIX BEITUYMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYECKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(uU3NYECKYI0 BEIWYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TI'paPUKu
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHU
CTPOEHHMsI BEILECTBA, MPUHLUII CYNEPHO3ULMH IMOJIEH (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma A ydacTka Lenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBACHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud INPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHUE U3 1—2 JOTrMYEeCKUxX
11aroB C ONopod Ha 1—2 W3y4YEHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
(du3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewmiaT pacy€THbIE 3aJadyd B 2—3 JEHUCTBHS, MCIOJbB3Yys 3aKOHBl U
dbopMmyIibl, CBSA3BIBAIOIINE (PU3MUECKHUE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX U1 peIIeHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEOOXOJUMble il €€ pelIeHUs, MPOBOAMTH pacu€Thl U CpPAaBHUBATH
NOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOUIU
(GU3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLEHUBaTh MPAaBWIBHOCTh IOPSIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYEeCKUX CBOMCTB Tell (KamWJLUISPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHWsl NpPU M3JIYYEHHH OT LBETa M3Jydarlled (MorIonaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IoWaan €€ TOBEPXHOCTH, JJIEKTpHU3alUsi Tel M B3aUMOJEUCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,
BU3yallM3allMsi MArHUTHBIX TIOJIEW MOCTOSIHHBIX MAarHUTOB, JI€WCTBUS
MarHuTHOIO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJIEKTPOJABUIATENsl IOCTOSHHOILO TOKa): (OpMyJIUpOBATH
IPOBEPSIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCBIBATH X0/ OIbITa U (POPMYJINPOBATH BHIBOJBI;
BBIIOJIHATh ~ MPSAMbBIE  H3MEPEHHUS]  TEMIEPATypbl, OTHOCHUTEIBHOU
BJQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSOHKEHUS C HCHOJb30BAHHEM
aHAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEITHOCTH;
MPOBOJANUTDH HCCIEAOBAHNE 3aBUCIMOCTH OJHOM (DU3HUECKON BEJTMYUHBI OT
IpPYyroi C UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHAJAH IOMEPEYHOrO
CEUEHUs U YAEIBbHOTO CONPOTUBIICHUS BEUIECTBA IPOBOJIHUKA, CUJIBI TOKA,
UAYIIEro 4Yepe3 TMPOBOJHMUK, OT HANOpsDKEHUS Ha  [POBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBATEIbBHOTO U IApaUIEIbHOTO  COSAMHEHHUH
IIPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBaHUE, COOMPATh YCTAaHOBKY H
BBINOJHATh WU3MEPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOM 3aBUCHMOCTH B BHUJAE TaOMUL U TpaduKoOB,
JIeaTh BBIBOJIBI 110 PE3YJIBTATAM MCCIICIOBAHUS;

IPOBOJUTh KOCBEHHbIE W3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOJHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIIEPUMEHTAJIbHY YCTAHOBKY, CIIElysl MPEIJI0KEHHON MHCTPYKLUU, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA KX ONUCAaHHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIepMETp,
BOJIbTMETP, CUETYMK JJIEKTPHUUECKOW 3HEPTUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpBkI, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), IIEKTPUUECKUE
IIPENOXPAHUTEIH, HIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPHUTENIbHbIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TMIPOMETP, ABUTATEIb BHYTPEHHEIO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATh CXEMbI AJIEKTPUUECKUX
Henen ¢ nociaeAoBaTe/IbHbIM U MapajuleIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETICH;



OPUBOAUTH  NpUMEpPhl  (HAXOIUTh  MHOOpPMALMIO O  IPUMEPAX)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecrieueHrst 6€301acHOCTH MpU oOpalleHur ¢ nmpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS H COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaloIeH cpeie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUs B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM HU TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACISTH  HH(POPMAIMIO, KOTOpas
SIBJISIETCSI IPOTUBOPEUNBON MM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHU BHITIOJTHCHUH yUE€OHBIX 3aJaHUN HAYYHO-TOMYJISIPHYIO
JUTEPATYpPy (PU3NUECKOrO0  COJIEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypcebl cetu HTepHeT, BiaieTh NMpUEéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIE MHCHbMEHHBIE W KpaTKWE YCTHBIE COOOIICHWS,
0000mass wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
COJlepKaHusi, B TOM 4YHCJIE MYyOJIMYHO TIPEACTaBIATh PE3YJIbTaThl
MPOCKTHOM WJIM HMCCIEIOBATENBCKON NIEATETbHOCTH, P 3TOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapar Kypca (u3ukw,
COIIPOBOX/IATh BBICTYIUICHHUE MTPE3CHTAIINEH;

IpU  BBHIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (U3HUUECKUX
MPOLIECCOB pacHpeiesaTh OOS3aHHOCTH B TPYIE B COOTBETCTBUHM C
MTOCTABJICHHBIMU 3a/1a4aMH, CJICJUTH 3a BBHITIOJHEHUEM IIaHa TCUCTBUMN H
KOPPEKTUPOBATh €r0, AaJCKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIAd B
NEATETLHOCTh TPYIIHI, BEICTPAaUBaTh KOMMYHHUKAaTUBHOE B3aUMOCHCTBUE,
MPOSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

K koHiy oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TMOHSTHUSA: CHUCTeMa OTcuéTa, MarepualibHasi TOYKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, TjaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M TEPETPY3KH, HMEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TallbHO30PKOCTD,
CIEKTPBI UCIYCKAHUS W TOTJIONIEeHUs, alib(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFICpHAsl SHEPIETHKA,

paznuyarh sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE TMPSIMOJIMHEMHOE JIBWKEHHE, CBOOOJHOE
NaJICHUE TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TE€J, PEaKTUBHOE JIBU)KEHUE, KoJieOaTelbHOE ABMKEHHE (3aTyXaroliue U
BBIHYKJIEHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBMXKEHHE, OTpaKCHHE
3ByKa, NPSIMOJMHENHOE paclIpOCTPAaHEHUE, OTPAKEHHE U TPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIoKEHHE OEJIOTo CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETa,
€CTECTBEHHAsl PAJUOaKTHBHOCTb, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUH B
OKpyXaIieM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B MPHPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOrMYECKOe NEHCTBUE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JIyud, PaJUOAaKTHUBHOE H3Iy4YCHHE
IPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANAMOAKTHBHBIX W3Iy4YEHUH Ha
OpraHu3M YeJIOBEKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKHU) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(du3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAs CKOPOCTh Teja Ipu
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSIKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKash SHEprus, IOoJiHag MeXaHW4decKass >SHeprus,
NEPUOJ U YacTOoTa KoieOaHul, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEOMIICHUSI CPENIbl), IPU OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMbIX BEJIUYMH,
0003HaYeHUss W €IUHMIBl (U3HUECKUX BEIUYUH, HAXOAUThb (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTDH rpaPUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U IPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs SHEPTHUM, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN



IOpU SIICPHBIX PEaKUusax, MPU ATOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aMMChIBATh €0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
1IaroB C ONopod Ha 2—-3 U3Y4YEHHBIX CBOMCTBA (DU3MUECKHUX SIBICHHIA,
bu3MYeCcKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJaud  (ONMUparoIIMecs Ha Ccucremy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIIBI, CBS3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHANIM3a YCIOBUS 3aJaud 3alHUCBIBATh KPAaTKOE
YCIIOBUE, BBISIBIIATH HEJOCTAIONIUE WM W30BITOYHBIC JTaHHbBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISi PELICHMS], IPOBOAUTH PACUEThI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHUs (Hu3mdecKon
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbI, KOTOPHIE MOXXHO PpELIUTh MpPU OMOIIU
($u3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPABWIBHOCTh IOpPSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOIEHUH U OTIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WU
¢u3nyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsI HPHEPTHH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTATYAbl MAJIBIX KOJI€OaHUM, MPSIMOJIMHENHOE PaCcIpOCTPaHEHUE CBETA,
pasnokeHne OeJoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paxKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIHO CcOOMpaTh YCTAHOBKY W3 UW30BITOYHOrOo Habopa
o0Opy/lOBaHUS, ONHUCHIBATh XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMyIMpoBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HAYeHUEe U3MepsIeMOl BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOp crmocoba U3MEpPEHUs
(M3MepUTENHHOTO PUOOpA);

OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCTIONb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0O€3 HadalbHOW CKOpPOCTH, IMEpHOJIa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria



NaJicHNs): IUIAHUPOBATh HCCJICIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pE3yNbTaThl TOJYYECHHOW 3aBUCHMOCTH
bu3MYECKUX BEIMYMH B BUAC TaOMWI ¥ TpadUKOB, NeJIaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIWYUH (CPEIHSSI
CKOpPOCTh M YCKOPCHHE Tella TIpH PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOTO TaJeHHUs, KECTKOCTh TPYKUHBI, KOIPPUITUCHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa W
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CHJIa COOMpAOIICH JIMH3BI, PAJAWMOAKTHUBHBIN  (OH):
TUTAHUPOBAaTh HM3MEPEHHUs, COOMpaTh JKCICPUMEHTAIBHYIO YCTAaHOBKY W
BBITIOJIHATh U3MEPEHUS, CIIEys MPEIIOKEHHON UHCTPYKIIUU, BHIYUCIISTD
3HAYCHWE BEJIMYMHBI M aHAJIM3UPOBATh MOJYICHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM H3YUYEHHBIX (DU3UYECKUX MOJIENeH:
MaTepHaibHas TOYKAa, aOCONIOTHO TBEPIOE TEIO0, TOUYCYHBIA HCTOYHUK
CBETa, JIy4, TOHKas JWH3a, IUIAaHETapHas MOJENh aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUA (B TOM YHCIE:
CIUAOMETP, JATYMKW TIOJOKCHHS, PACCTOSHHS W YCKOpPEHHWsS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYESCKHUE CBETOBOIHI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaX (PU3UYECKUX SBICHUHW MW  HEOOXOoauMble (usnyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BaTh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3yYEHHBIX TEXHUUYCCKUX
YCTPOWCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMUYECKHX IPOIECCOB
Ipy pelIeHUH Y4YeOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMparolIeH JINH3E;
NPUBOAUTh  TMpPUMEpPHl  (HAXOMUTh  WHOOpPMAIMIO O  IPHUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYCCKUX 3HAHWUK B TIOBCCIHEBHOM
KU3HH NI oOecrieueHnsi 6€30MacHOCTH MpU oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIICH Cpejie;

OCYIICCTBJIATh TOUCK WHGpOpMaMK (U3HMUECKOTO COJICpPKAHUSI B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI IIOMCKOBBIN 3aIpOC, HAXOAHUTh



IYTH ONPEENIEHUsI JOCTOBEPHOCTH MOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4YEOHBIX 3a/laHUi HAay4HO-TIOMYJISIPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl cety MHTEpHET, BIageTs npuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusl HHGOPMALMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMHCbMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMAIlMU W3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
yOJIMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar u3ydaemoro paszena (U3MKH U COINPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ Y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 DOU3NYECKUE BEITUYHNHBI 2 1 bubmmorexa HOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EcrecTBeHHOHAYUYHBIN METO/I TO3HAHUS 2 1
e A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 Ctpoenun 1
P © petectsa https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL ) | bu6mmoreka [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bu6mmoreka [IOK
3.1 Mexan 3
HHCCKOT ABIDKEHHE https://m.edsoo.ru/7f416194
3.2 HNuepuus, Mmacca, IIOTHOCTh 4 1 bubnuotexa [JOK




https://m.edsoo.ru/7f416194

bu6mmoreka [IOK

33 Cuna. B 14 2
g, BHIpT Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBnenus: TBEpAbLIMU 3 bubnunoreka [HOK
' TEJIaMHU, ) KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMochepHoe f1aBeHHIe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHH3MBI > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
53 M 4 1
eXaHIrHeckas SHeprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TensioBble siBJIeHUS
bubmuorexa [JOK
1.1 i
Crpochue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 2 2
OCTOSIHHBIN AJIEKTPUIYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6] 4
FICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB U TeM nu(poBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHndeckoe IBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka IHOK
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. MexanuuyeckHe KoJ1e0aHusl H BOJIHBI
bu6nmoreka [JOK
2.1 Mexannueckue Koyeba 7 3
XQHIHCECIKUC KOJIChari https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnueckue BOJIHEL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 bubnuorexa [IOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ OTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4, P 2
3 a3MOEHNE OEN0r0 CBETA B CTICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBbI€e IBJIeHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U NMorionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 CTpoetine aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I I https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IM I MOYJIb
[ToBTOpenue n 0600IIEHHE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 27







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®u3nka — Hayka o npupoje. SIBieHus
npupoabl. Guznueckue ABICHUS

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

MexaHI/I‘ICCKI/Ie, TCIJIOBBIC, DJICKTPUYCCKHUC,
MAarauMTHBIC, CBETOBLIC, 3BYKOBBIC SIBJICHUA

du3znyeckue BEIUUHMHBI U UX HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU IIOMOIIY KUJIKOCTHOT'O
TEPMOMETpA U JIaTYMKa TeMIepaTypbl”

Kaxk ¢usuka u gpyrue ecTeCTBEHHbIE HAYKH
W3y4aroT npupoay. EcrecTBeHHOHAYUYHBIN
MeTo no3Hanus. Onucanue GU3nyecKux
SIBJICHHI C TIOMOIILIO MOJCIICH

bu6nunorexa LIOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "lIpoBepka runoTessr:
JAJIbHOCTB MOJIETa MIapUKa, MYHEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIE
BBICOTA MMycKa"

Crpoenue BemiectBa. ONBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIIECTBA

I[BI/I)KGHI/IC qacTul BCIICCTBA

bubnunotexa LIOK
https://m.edsoo.ru/ff09fe0a

bubnunorexa LIOK
https://m.edsoo.ru/ff0a013e




VYpoxk-uccienoBanue «OMnbIThI IO

9 HAOIII0ICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3anmocCBA3b MEX1y CBOMCTBAMH BEILECTB B
1 Pa3HbIX arperaTHbIX COCTOSHUSAX U UX Bbu6mmotexa [JOK
aTOMHOMOJIEKYJIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
12 Mexanunueckoe aBuxeHue. PaBHomepHoe u bubnnorexa [JOK
HEPaBHOMEPHOE IBIDKECHUE https://m.edsoo.ru/ff0a05c6
13 Ckopoctb. Enunuiiel ckopoctu bubmmorexa [IOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nyt u BpeMeHM IBUKEHUSA bubmmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
WNuepuusa. 3akon unepuun. Bzanmoneicreue
15 Ten IIzaK MpUYHHA I/ISMPGHCHI/IH CKOPOCTH bubmmorexa [TOK
https://m.edsoo.ru/ff0a0c10
JIBIKEHUS TEIT
16 [InoTHOCTH BemecTBa. PacueT Macchl u bubnuoreka [{OK
o0BeMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue
MJIOTHOCTU TBEPAOTO TEa»
18 Pemenue 3anau mo teme "IIIOTHOCTE bu6nunorexa LIOK
BemecTna" https://m.edsoo.ru/ff0a123c
19 Cuiia KaK XapakTepUCTHKA B3aUMOICUCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «3ydueHue
20 3aBUCUMOCTH pacTskeHHs (1edopMariim)

MPYXUHBI OT HpHHO)I(CHHOf/'I CHJIIBI»




21

SIBnenune taroredusa. Cuia TOKECTH

CBs13p MEX]ly CUJION TSAKECTU U MAcCOH Tea.

bubnunorexa LIOK

22 Bec Teﬂa'; Pemrenue 3agaud o treme "Cuina hitps://m.cdsoo.ru/ff0al 778
TSDKECTH

3 Cuiia TsKeCTH Ha APYTrHUX IJIaHeTax. bubnmnoreka HOK
DU3NYECKUE XAPAKTEPUCTUKHU IUIAHET https://m.edsoo.ru/ff0a1502

bu6nmoreka [IOK

24 Hswepettne ci. JliamomeTp https://m.edsoo.ru/ff0al8cc

bubnunoreka LIOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al1778

%6 CrnoxxeHue IByX CHJI, HAllPaBJICHHBIX 10 bubnnoreka [JOK
OJIHOM mpsiMOM. PaBHOAEICTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70

7 Pewenue 3ampau o reme
"PaBHonelicTByrO1as cui”

)% Tpenue ckoybKeHUS U TPEHUE MTOKOSI. Bbu6moteka [JOK
Tpenue B npupoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas padota «3yuenue

79 3aBUCUMOCTH CHJIBI TPEHMS CKOJIBKEHHS OT bubnmnoreka HOK
CUJIBI JABJICHUS U XapakKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLINXCS TOBEPXHOCTEN»

30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CHITBI
Pemenue 3anau no remam: «Bec Tenay,

31 «['paduueckoe nzobpaxxkenue cuin», «Cuiby, bubmmorexa LIOK

. https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CUII»
KonTponbHas padota no remam:
32 «MexaHnunueckoe qBUKeHue», «Macca,

IIJIOTHOCTB), «Bec TCIIa», «Fpa(l)I/ILICCKOC




I/I306pa)K€HI/IC CHII», «Cuib»

Hasnenne. CriocoObl yMEHBIICHUS U

bubnunorexa LIOK

33 YBEJIMYEHUS NABICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS ra3a bubnmnoreka HOK
oT 00bEMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHus: TBEPABIMU TEIIAMH, bubnmnoreka HOK
JKUOKOCTSIMHU U razaMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B KUIAKOCTH U Tra3e, BBI3BAHHOE bubnmoreka [JOK
NENUCTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad mo reme «/laBnenue B bubmuoreka [{OK
JKUIKOCTH U rase. 3akoH Ilackanay https://m.edsoo.ru/ff0a2826
bubnnoreka [JOK
38 Coobmaromtecs cocy b https://m.edSO(])_.Iru/fan2970
39 IMuapaBnuueckuii mpecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiiHEBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emnu. [Ipuunnel
41 CYILIECTBOBAHMSI BO3AYIIHON 000I0UKH bubnnorexa [JOK
3emin. 3aBUCUMOCTh aTMOC(EpPHOTO https://m.edsoo.ru/ff0a2bSa
JABJICHUSI OT BBICOTHI HAJl YPOBHEM MOPS
bubnmnorexa [JOK
42 Bec Bo3nyxa. ATmochepHoe 1aBieHne https://m.edsogm/fanzbSa
43 W3mepenue armochepHoro napiaenus. OnbIT bu6muoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnuotexa [JOK
BBICOTEI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepouna. AtmocdepHoe gaBieHne bubnuotexa [JOK




Ha pa3/IMYHbIX BbICOTAX

Pemenwue 3amay mo Teme "AtmochepHoe

https://m.edsoo.ru/ff0a2fc4

46 "
JaBIIEHUE
47 JlelicTBuE XKUJKOCTH U Ta3a HA MOTPYKEHHOE bubnmnoreka HOK
B HUX Te€J0. ApXHMeI0Ba cujia https://m.edsoo.ru/ff0a3276
JlaGoparopHas padora «O1mpeneiieaue
48 BLITaJII)KI/IBEIo :)171 CHJIBI efII)CTB el Ha bubnmorexa LHOK
= > ACHCTBYIOM hitps://m.edsoo.ru/ff0a33fc
TEJO0, MOTPYKEHHOE B JKUJIKOCTHY
JlabopartopHnas pabota 1mo Teme
49 «MccaenoBanue 3aBUCUMOCTH Beca Teja B bubnunoreka LIOK
BOZIE OT 00bEMA MOTPYKEHHOM B KUAKOCTD https://m.edsoo.ru/ff0a3514
YaCcTHU TeJIa»
Bubmunorexa IHOK
50 IImaBanue Ten 3
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota "KonctpynpoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
onpeereHue e€ rpy30no bEMHOCTH"
Pemenne 3amau mo remaMm: «IInaBanme
52 cynoB. BosmyxomnaBanuey, «JlaBienue bubmotexa LOK
YAOB. BOSAYX < https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»
bu6mmoreka IIOK
53 Mexannueckas padorta
P https://m.edsoo.ru/ff0a3f82
bu6mmoreka IIOK
54 MomntHocTs. EqUHUIBEI MOIITHOCTH
= JUHHLBE MOTH https://m.edsoo.ru/ff0a382
55 Ypoxk-uccienopanue "Pacuér MOIIHOCTH,
pa3BUBaeMoOM pH NOIbEME O JiecTHULE"
56 [Ipocteie Mexanu3mel. Peruar. PaBHOBecue

CHJI Ha pblyare




Kontponbnas padota nmo teme «/laBienue

57 TBEPABIX TEJ, JKUIKOCTEH U Ta30BY /
Bcepoccuiickas mpoBepouHas paboTa
PesepBHbIitl ypok. Pabora ¢ TekcTamu mo
53 Teme «/laBineHue TBEPABIX TEN, )KUAKOCTEH U bubmuorexa [JOK
ra3oBy» / Becepoccuiickas mpoBepouHas https://m.edsoo.ru/ff0a4ffe
pabora
Prruaru B TexHuke, ObITY U IPUPO/IE.
59 Jlaboparopnas pabota «};/ICCJ'ICILOBaHI/Ie 0.5 bubmmorexa [IOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUM PABHOBECHSI pblUara
60 Pemenue 3agau mo Teme «Y CIIOBHUSA bubnunoreka LIOK
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
KoaddumnmenT mone3noro neicTBus
61 Mexanu3ma. Jlaboparopuas pabora 0.5
«M3mepenune KIIJI HaKIOHHOM IIIOCKOCTHY
2 Pemenue 3amau mo treme "Pabora, bu6nunorexa LIOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48
Mexannueckas sHeprus. Kunernueckas u bubmmnoreka HOK
63
MMOTEHIIHAJIbHAS SJHEPT U https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHMS] MEXaHMYECKON YHEPIUU brbmmorexa [TOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMeHTalbHOE OIpeieTIeHHE
65 W3MEHEHUS KHHETUYECKON U MOTEHIIMAIbHOMN 1
SHEPTUHU MPHU CKATHIBAHUU TEJA IO
HaKJIOHHOM TI0CKOCTH"
66 KonTponbnas pabora no teme «Paborta u

MOIIHOCTh. DHEPTHUS




67 PesepBHbIit ypok. PaboTa ¢ TekcTamu mo | bubnmnoreka HOK
Teme "MexaHnueckoe JIBHKeHHe" https://m.edsoo.ru/ff0adee6
PesepBHbIit ypok. PaboTa ¢ TekcTamu mo
68 1
teme "Pabora. MomHocTh. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakTHyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopaenu TBEPIOTO, )KUAKOTO U | bubnunoreka LIOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEeHHE CBOMCTB TBEPAOTO, JKUIKOTO U
4 ra3o00pa3HOro COCTOSIHUH BEIECTBA Ha |
OCHOBE IOJIOKEHUIM MOJIEKYJISIPHO-
KMHETUYECKON TeOpUu
5 Kpucrannunueckue u amop¢Hble Tena 1 brbmmorexa [IOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue M KalUUISIPHOCTb. | bubmuorexa [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmupeHue u cxaTue 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
g Temneparypa. CBsi3b TeMIIepaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBHXKCHHS YaCTHII
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS | bubmuorexa [IOK
BHYTPEHHEHN YHEPrUu https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Buns! Teruonepenaun 1 1

https://m.edsoo.ru/ff0a6412




Ypok-koudepennus "IIpakTuueckoe

bu6nmoreka [IOK

11 HCIOJIb30BAHKE TEIJIOBBIX CBOMCTB BEIIECTB
e https://m.edsoo.ru/ff0a65c0
1 MaTEpUAJIOB B LIEJSIX SHEProcOepexeHUs
12 KonnuectBo Teminotsl. Y aenpHas bubnuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIIOBOTO OaaHca. Bbu6mmotexa [JOK
TemmooOMeH 1 TEIII0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopuas padota "VccienoBanne
14 SIBJICHUSI TETUIOOOMEHA TIPY CMEIITHBAHUH bubmmorexa [IOK
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U TOpsiueit BOABI
Pacuer konuuecTBa TEMIOTHI, HEOOXOAUMOTO
15 JUIS. HarpeBaHUs TeJa U BBIIEISIEMOr0 UM
MIPU OXJIAXKICHUH
16 Jlaboparopuas pabota "OnpeneneHue bubnmorexa [JOK
yZIeJIbHOM TENJI0EMKOCTH BellecTa' https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeibHas TEIIoTa bu6nunorexa LIOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[1naBneHue u oTBEpACBaHHE
18 KPUCTAITTUYECKHX TeJ. Y IeJbHas TeroTa bubmmorexa [IOK
p ' https://m.edsoo.ru/ff0a71d2
TIJIaBJICHUS
19 JlaGopatopHnas pabota "Onpeznenenue bubmmnoreka HOK
yI€bHOM TEIUIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bu6muoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
21 napooOpa3zoBaHUs U KOHJEHCAIIUH. bubmuorexa [IOK

3aBUCUMOCTh TEMIIEpaTypbl KUTIEHUS OT
aTMOC(epHOTO TaBJICHHS

https://m.edsoo.ru/ff0a786¢




22

23

Brnaxxnocts Bo3myxa. JlabopaTopHas padora
"OnpeneneHne OTHOCUTEIHHOM BIaKHOCTH
Bo3yXxa"

Penrenue 3ama4 Ha onpesenieHHe BIaKHOCTH
BO3/yXa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[TpuHIUTIBI paOOTHI TETJIOBBIX ABUTATEICH.
[TapoBast TypOuHa. J[Burarens BHyTPEHHETO
CTOpaHHUs

25

26

27

KII/ TermoBoro nurarens. Tenmnosbie
JIBUTATEIIM U 3aIUTA OKPYKAOIIEH CPeb
3aKOH COXpaHEHMS U IIPEBpalICHUs SHEPTUHU
B TEIUIOBBIX MpoIeccax

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"TernoBble sBIcHUA. M3MeHeHne
arperaTHbIX COCTOSIHUM BelecTna'

bubmuoreka [{OK
https://m.edsoo.ru/ff0a7c7¢c

bubnunoreka LIOK
https://m.edsoo.ru/ff0a83f2

28

Kontponbnas padota o teme "TermnoBbie
siBJIeHUs. MI3MeHeHne arperaTHbIX COCTOSIHUM
BemecTsa"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a86ae

29

30

Onexrpusauus tein. /[a poga
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aus T
MHIYKIHMEW U IPU CONPUKOCHOBEHUH"

31

B3anmoneiicTBre 3apsyKeHHBIX TeJl. 3aKOH
Kynona

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a87e4

32

33

OnexTpuueckoe noie. HanpskeHHOCTD
3NeKTpru4ecKoro nois. [Ipuanun
CYNEPHO3UIINU INEKTPUUECKUX TTOJICH

Hocurenu QJICKTPUYCCKUX 3apsA10B.

bubnunorexa LIOK
https://m.edsoo.ru/ff0a8a0a




DnemeHTapHbId 3apsia. CTpoeHue aroMa

IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH

bubnunorexa LIOK

34
COXPAaHEHUs BJIEKTPUYECKOr0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha IpUMEHEHUE CBOKCTB bubnmnoreka HOK
DIIEKTPUYECKUX 3apsa0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUI TOK, YCIOBUS €ro
36 cyliecTBoBaHus. MIcTouHuKM bubmorexa HOK
Y ) https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
. bubnuoreka [{OK
37 JIecTBUS SIIEKTPUYECKOTO TOKa
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictsue
38 3JIEKTPUYECKOTO MOJI Ha MPOBOIHUKU U 1
JADTICKTPUKH"
39 DNEeKTPUYECKUM TOK B METAIIJIaX, JKUKOCTAX bubnmoreka [JOK
U rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas 1erb U €€ COCTaBHbIE YaCcTH
41 Cuna toka. JlaGopaTopHas pabora 0.5 bubmuoreka [IOK
"N3mepeHue u perylIupoBaHUe CUJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. Bonbtmerp.
42 Jlaboparopnas padota "U3mepenue u 0.5 brbmmorexa [TOK
PaTOpHai p P ' https://m.edsoo.ru/ff0a% 14
peryaupoBaHue HANpPsHKEHUS
43 CornpoTuBIICHHE MPOBOAHKUKA. Y ACIBHOE bubnnorexa [JOK
COIIPOTHUBJIICHHUE BEII[ECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHnast pabora "3aBUCUMOCTh
44 AIEKTPUUYECKOTO COMPOTUBIICHUS 1 bubnmnoreka [JOK
IPOBOJHUKA OT €TO JJIHUHBI, IJIOI[aau https://m.edsoo.ru/ff0aa738
MOTEPEYHOro CeUeHus: U marepuana”
45 3aBUCUMOCTD CHJIBI TOKA OT HaIlPSKEHHUS. bubmuotexa [IOK




3akon OMa Jy1s ydacTKa 1enu

Jlaboparopnas pabota "HccrnenoBanme
3aBUCHMOCTH CHJIbI TOKA, HIYIIETO Yepe3

https://m.edsoo.ru/ff0aad44a

bubnunorexa LIOK

46 PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaICIbHOE
CO€JIMHEHUS TIPOBOJHUKOB
Jlaboparopnas padota "IIpoBepka npaBmiia
43 CJI0KECHUS HANPSHKEHUH TTPU bubnnorexa [JOK
II0CJIEAOBATEIILHOM COCOUHEHUN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
Jlaboparopnas padota "IIpoBepka npaBuia
49 JUIsL cfmm I’)FOKa ipn HapaJIJP;eJII)iOM ’ bubmmorexa [IOK
" https://m.edsoo.ru/ff0aadle
COCJIMHEHHUH PE3UCTOPOB
50 Pewrenune 3anau Ha npumeHeHue 3akona Oma bubnmorexa [JOK
JUTSL Pa3iIn4YHOI0 COEIUHEHHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubmuoreka [IOK
3akon Jlxxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
5 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
paboOTHI U MOIIHOCTH JIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuuecKue enu U MOTPpeOnTenu
53 BHGKT;)HHCCKOP'I DHEPIrUH B 6prTy. Kopotkoe bubamorexa LOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 IlocTosiHHBIE MarHUTHI, UX B3aUMOJICUCTBHE
55 VYpok-uccnenosanue "M3yuenue nonei bubnmnoreka [JOK
IMOCTOSTHHBIX MarHUTORB" https://m.edsoo.ru/ff0ac3d0
56 MaruautHoe nojie. MarHuTHOE 1oJie 3eMJId U but6mmorekxa [IOK

€ro 3HAYCHHUC IJI )KU3HU Ha 3emite

https://m.edsoo.ru/ff0acOba




57

58

59

60

[ToaroroBka Kk KOHTPOJBHOU paboTe MO TeEMe
"DnekTpuuecKkue 3apsabl. 3apsHKEHHbIE Tesa
" uX B3aumoaeucTus. ITocToOSHHBIN
AIEKTPUUYECKUN TOK"

KouTponbhas pabota no teme
"DnexkTpuuecKue 3apaabl. 3apsIKCHHBIC Tella
" uX B3auMmoaeucTus. ITocToOSHHBIN
anekTpuueckuii Tok" / Beepocceuiickas
mpoBepouHas padboTa

PesepBHylit ypok. Pabora ¢ TekcTamu mno
Teme "TIOCTOSTHHBIN JIEKTPUISCKUMA TOK" /
Bcepoccuiickas nmpoBepounas pabota
OnbIT OpcTena. MaroutHoe mose
ANEKTPUYECKOro Toka MarHuTHoe mnose
KaTYIIKH C TOKOM

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

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0abea&

bubnuoreka [{OK
https://m.edsoo.ru/ff0acdc6

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac1d2

61

HpI/IMeHeHI/Ie OJICKTPOMArduTOB B TCXHHUKE.
JlabopaTtopHas pabota "W3ydeHue necTBus
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM"

0.5

bu6mmoteka IIOK
https://m.edsoo.ru/ff0ac74a

62

DneKTpOoABUTaTEIb IOCTOSIHHOTO TOKA.
Hcnonb3oBanue anieKTpoiBUraTeneil B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIOPTE.
JlaGopatopnas pabora "KoHcTpyupoBaHue u
u3ydyeHue paboThl AJIeKTpoABUraTeNs"

bu6mmoreka IIOK
https://m.edsoo.ru/ff0ac86¢

63

64

Omnbitel @apanest. 3aKOH IEKTPOMArHUTHON
naaykuuu. [Ipasuno Jlenna
OnexTporerepatop. CriocoOb! MoTydeHHs
NEKTPUYECKON SHEPTUU. DIIEKTPOCTAHLIUN
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHUU




[ToaroroBka Kk KOHTPOJBHOU paboTe MO TeEMe

65 1
"DJIeKTpUYECKUE U MAaTHUTHBIC SIBIICHUS"
66 KonTponbhas pabota no teme | bubmmoreka [JOK
"DNeKTpUYEeCKUE U MarHUTHHIE SIBJICHUSA" https://m.edsoo.ru/ff0acb14
67 PesepBHblil ypok. Pabora ¢ TekcTamu 1o | bubnuoreka [JOK
teme "TeroBbie siBICHUS" https://m.edsoo.ru/ff0accSe
68 PesepBHbIii ypok. Pabora ¢ Tekctamu mo |
Teme "MaruuTHeie sBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 14.5




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourposbnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
] Mexannueckoe aBuxkeHnue. MarepuanbHas |
TOYKa
) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXaHHUYCCKOT0 ABUKCHUS https://m.edsoo.ru/ff0ad474
. bubmuorexa [JOK
3 PaBHOMEpHOE NMpSIMOJIMHENHOE JBUKEHUE 1
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHOE NPSAMOIUHEHMHOE IBUKEHUE. |
Cpenssisi U MTHOBEHHAsI CKOPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE | bubnnorexa [HJOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO ABMKeHUA. ['paduk 1
CKOpOCTHU
JlaGopaTtopHas pabora "Onpeaenenue
7 CKO peHI/IfI) TeJIaIL) npu aBHOpCKO €HHOM 1 1 bubmorexa HOK
yexop prp . yexop " https://m.edsoo.ru/ff0adb18
JIBVOKCHUH 10 HAKJIOHHOM TIIOCKOCTH
8 CBoOonHoe manenue tei. OneiTel [anunes 1
PaBHOMEpHOE ABMKEHNE TTO OKPYKHOCTH.
9 Ilepuon E yacToTa 00 ameHmpJ}gI(HeﬁHaﬂ u 1 bubmorexa LOK
P P ) https://m.edsoo.ru/ff0ae176
yTJI0Basi CKOPOCTH
10 LlenTpocTpemMuTENIBHOE YCKOPEHHE 1

11

IIepserit 3akoH HeroToHa. Bextop critb

bu6mmorexa [IOK




https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HerotoHa. bubnunoreka HOK
PaBHOelicTBYIOIIAA crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Hertotona. Cynepno3uius cui ngg;ifg;gﬁif 026982
14 Pelienue 3a1a4 Ha MpUMEHEHHUE 3aKOHOB bubnnoreka [HOK
HeroTona https://m.edsoo.ru/ff0aebbec
bubnnorexa [HOK
15 Cuna ynpyroctu. 3akon I'yka https://m.edsocI)_.Iru/faneca2
16 Pemenue 3anau no teme «Cuna ynpyroctu»
17 JlabopaTtopHast pabora «OrnpeneneHue bubnnoreka [JOK
JKECTKOCTH IPYKUHBD» https://m.edsoo.ru/ffO0ace28
bubnnoreka [JOK
18 Crna Tpenms https://m.edsogru/fanﬁ 38
bubnnoreka [JOK
19 Pemenue 3anau no teme «Cumna TpeHus» https://m.edsogru/fanfaZ6
20 JlaGopaTtopHast pabota "Onpeznenenue bubnnoreka [JOK
Kod(puImenTa TpeHHs CKOJIbKEHHS" https://m.edsoo.ru/ff0af8be
71 Pemenue 3agau no reme "3akonsl HetoTOHA. bu6mmoreka [IOK
Cuna ynpyroctu. Cuna TpeHust" https://m.edsoo.ru/ff0afb8e
2 Cuta TS)KeCTH Y 3aKOH BCEMUPHOTO bubnuorexa [JOK
TATOTEHUS. Y CKOpeHHE CBOOOHOTO MaACHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHnEe TET BOKPYT
23 rpaBUTalOHHOrO 1eHTpa (ConHevHas
cucrema). ["amaktuxu"
24 Pemenue 3agau no reme "Cuiia Ts>KecTu u bubnmoreka [JOK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
25 [TepBast kocMHU4eCcKasi CKOPOCTb. bubnnorexa [JOK




HesecomocTs 1 neperpysku

PaBHOBecue MaTepuaJIbHOW TOYKH.
AoOconroTHO TBEpIOE Tesno. PaBHOBecHe

https://m.edsoo.ru/ff0af33c

bubmuorexa [JOK

26 R .
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuiibl. LIeHTp TsbkecTu
PaBHOBecue MaTepuaJIbHOW TOYKH.
7 AoGcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHOW OChIO
BparieHusi. MoMmeHT cuiibl. LIeHTp TshkecTn
)3 Pemenue 3aga4 mo reme "MOMEHT CHJIBIL. bubmuorexa [JOK
Hentp TsikecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHOM paboTE MO TEME
29 "MexaHH4eCKOe IBIDKEHUE bubnmnorexa LIOK
N ) ) https://m.edsoo.ru/ff0b0408
BzaumoneiicTBue Tein
KoHTpoinbHas pabota 1o Teme
30 "MexaHNYeCcKOe IBIKEHHE bubmmorera [TOK
. ) ) https://m.edsoo.ru/ff0b06ec
BzaumopetictBue Ten
Nmnynbe Tena. Umnynbse cuibl. 3aKoH
31 COXpaHEHUsI UMITYJIbCa. Y IPYroe u bubmorexa HOK
p yibea. Spyr hitps://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMoIecTBUE
1 Pemenue 3amgau mo teme "3akoH coXpaHEHUS bu6nmmoreka [JOK
uMmnyisca' https://m.edsoo.ru/ff0b096¢
13 Ypok-koHpepenius "PeakTuBHOE ABUKEHUE
B [IPUPOJIE U TEXHUKE"
bubmuoreka [JOK
34 MexaHnnueckas paboTa U MOIITHOCTb
p m https://m.edsoo.ru/ff0b0a84
35 PaGota cuibl TsKECTH, CHITBI YIIPYTOCTH U bubnmuorexa [JOK

CHUJIbI TPCHUSA

https://m.edsoo.ru/ffObOdb8




JlaGopaTtopHas pabora «OnpeneneHue
pabOThI CHITBI TPEHUS TIPH PABHOMEPHOM

36
JBU>KEHUU TEJIa 110 TOPU30HTAIBHON
MTOBEPXHOCTU»
37 Cas3b sHepruu u padoTsl. [loTeHnnanbHas
SHeprus
18 Kunernueckas sueprus. Teopema o bubmmoreka [JOK
KMHETUYECKON YHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
40 JlaboparopHnas pabota «3ydyeHue 3akoHa bubnuorexa [JOK
COXPAHEHUS SHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHOE IBH)KCHHE U €r0 bu6mmoreka [IOK
XapaKTepUCTUKHU https://m.edsoo.ru/ffOb1858
42 3aryxatomue Kojaebanus. BeiHyX/1eHHbIE bubnuoreka [IOK
KojieOaHus. Pe3oHaHc https://m.edsoo.ru/ff0b20f0
43 MareMaTHuecKuil ¥ IPYKUHHBIM MasTHUKH
VYpoxk-uccnenoBanue «3aBUCUMOCTD MTEPUOIA
44 KOJIeOaHMUH OT KECTKOCTH MPY>KUHBI U MacChl bubmmorexa [TOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaienue 3Hepruu Npu MEXaHUYECKHUX
KOJICOaHMSIX
JlaboparopHas pabota «Onpenenenue
46 ‘{aCTOI?FBI Hpne Ifozla Kone6aim"1 MPY>KUHHOTO bubmmorexa [OK
p Py https://m.edsoo.ru/ffOblaec
MasiTHUKa»
JlaboparopHnas pabota «I[IpoBepka
47 HCSaBII)/ICI/Il\l/:I)OCTI/IpHe nojaa I?oneé)aHHﬁ rpy3a bubmmorexa LHOK
P Py3a, https:/m.edsoo.ru/ff0b197a
MO/BEIIEHHOTO K HUTH, OT MacChl Ipy3a»
48 Mexannueckue BoJHbI. CBOMCTBA bubnmuorexa [JOK




MEXaHHUYCCKUX BOJIH. HpO,Z[OJ'II)HI)Ie u
MOINCPCUYHBIC BOJIHBI

Ypok-koHpepenus "MexaHHIeCKUue BOJHBI

https://m.edsoo.ru/ffOb21fe

49 R .
B TBEPAOM Teiie. CeiCMUYECKHE BOTHBI"
50 3ByK. PacnipocTpaneHnue u oTpakeHue 3ByKa
51 Ypok-uccinenosanue "HabmroneHue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI"
50 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
53 Ypok-koHpepenmus "YapTpa3Byk u bubnnoreka [JOK
UH(PaA3BYK B IPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOU pabOTe MO TeMe
" bubnnoreka [JOK
54 3aKoHBI COXpaHEeHUs. MexaHnueckue
" https://m.edsoo.ru/ff0b25f0
Kosie0aHusl U BOJIHBI
KonTponbhas pabota no teme "3aKOHBI
55 coxpaHeHHs. MexaHn4deckue KoleOaHus u
BOJIHBI"
56 DIIeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DNIeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpok-koHpepenmus "llxkana
53 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb30BaHue bubnnorexka [JOK
ANEKTPOMATHUTHBIX BOJIH JUJISI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsA3H"
VYpok-uccnenosanue "M3yuenue CBONCTB
59 3JIEKTPOMAarHUTHBIX BOJIH C TOMOILBIO bubmmorexa [OK
" https://m.edsoo.ru/ff0b2cbc
MOOMIIBHOTO TenedoHa
60 Pemenue 3aga4 Ha onpenieeHre 4acToOThl U




JJINHBI BHCKTpOMaFHHTHOﬁ BOJIHBI

DNeKTpOMarHuTHast IPUPO/Ia CBETA.

bubmuorexa [JOK

61 .
CxopocTth cBeTa. BoimHOBBIE CBOWCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonunennoe
bu6mmoreka [JOK
62 pacnpoctpanenue cBera. 3armeHust CoiaHia u
https://m.edsoo.ru/ff0b3658
Jlynsl
3aKOH OTpa)keHHs cBeTa. 3epkaia. Pemenue
bu6mmoreka [IOK
63 3a/1a4 Ha IPUMEHEHHE 3aKOHA OTPAKEHUSI
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomnenue cBera. 3aKOH IPEIOMIICHUS bubnuorexa [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bu6mmoreka [IOK
65 Hcnonb30BaHne NOJHOTO BHYTPEHHETO
https://m.edsoo.ru/ffOb3c5c
OTpPaKeHUS B ONTHYECKHUX CBETOBOAAX
JlaGopaTtopHast pabora "HccinenoBanue
66 3aBUCHUMOCTH yTJia MPEeTOMJICHHUSI CBETOBOTO
Jqy4a OT yIJla NaJieHHs Ha TpaHule "BO3ayX-
cTexno""
VYpok-koHdpepenuus "HcnonapzoBanne
67 MOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3h"
bubnnoreka [JOK
68 Jlunzel. OnTUyeckas cuiia JIMH3bI 1
https://m.edsoo.ru/ff0b3f2c
. bubnmoreka [JOK
69 [Toctpoenue n3o0paxeHuii B TMH3aX H
https://m.edsoo.ru/ff0b444a
JlabopaTtopHast pabota "Onpenenenne
P P . bubmuorexa [JOK
70 (OKYCHOTO PACCTOSIHHS M ONITUYECKON CHITBI

cobuparomiei TuH3bI"

https://m.edsoo.ru/ff0b4206




71 Ypok-koupepenus "ONTHYECKUE TUH30BBIC bubnunoreka [HOK
npubops” https://m.edsoo.ru/ff0cOa7e
72 ['1a3 kak ontuyeckas cucteMa. 3peHue bubmorexa HOK
https://m.edsoo.ru/ff0b4684
7 Ypok-koudepenmus "Jlepexto 3peHus. Kak
COXpaHUTh 3peHue"
Paznoxenne 6enoro cBera B ciekTp. OIBITHI
74 Hprorona. CioxxeHue CrieKTpalbHbIX IIBETOB. bubmorexa HOK
https://m.edsoo.ru/ff0cOf4c
Hucniepcus ceera
JlaGopaTtopHnas pabota "OMbITHI 11O
75 Pa3IOKEHUIO OCIIOTO CBETA B CIIEKTP H bubnuorexa [JOK
BOCIIPUATHIO LIBETA IIPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOII0ICHUU Yepe3 1[BETOBbIE GUIBTPHI"
Ypoxk-npaktukyMm "BoiHOBBIE CBOMCTBA
76 CBeTa: AHcIepcusi, HHTepPepeHINs U
nudpakius"
77 OmneiTel Peszepdopaa u ruianerapHas Mojienb bubnnoreka [JOK
aromMma https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
79 Hcnyckanue 1 MorjomeHe cBeTa aTOMOM. bubnuoreka [IOK
KBanTsI. JInHEHUYaTHIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
20 Ypok-npaktukym "Habnronenre cieKTpoB bubnuoreka [JOK
UCIyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIBI bubmmorexa LOK
https://m.edsoo.ru/ff0c1672
20 Ctpoenne atomHoro siapa. Hykinonnas bubnuorexa [JOK
MOJENb https://m.edsoo.ru/ffOc18ac
83 PaanoaktrBHBIE TpeBpaleHus. M30Tomnbl bubnuotexa [JOK




https://m.edsoo.ru/ffOclal4

Pentenue 3amau mo treMe: "PangnoakTUBHEIE

bu6mmoreka [JOK

84 npeBpauieHus " https://m.edsoo.ru/ffOc1b4a

85 Ilepuon nonypacnana

26 Ypok-koHpepenmus "PaguoakTuBHBIC bubnnoreka [HOK
U3JIy4CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

27 SnepHblie peakiiu. 3aKOHbI COXpaHEHUS bubnunoreka HOK
3apsiI0BOTO U MAaCCOBOI'0 YKCET https://m.edsoo.ru/ffOc1c58

28 DHeprus CBA3U aTOMHBIX siziep. CBsA3b MacChl bubnnorexa [HJOK
U YHEPTrUu https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anau no teme "SAnepusie peakuun”

90 Peakuuu cuHTE3a M AETCHUS AED. bu6mmoreka [IOK
Nctounuku sueprun CosHiia v 3BE311 https://m.edsoo.ru/ff0c1e88
Ypoxk-kordpeperuus "SnepHas sJHepreTUKa.

91 JIeficTBHS paquOaKTUBHBIX U3Jy4YE€HUN Ha
JKUBBIE OPraHU3MBbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME

9 "DIeKTpOMarHuTHOE TOJIE. bubnnoreka [JOK
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS"

KonTponbHas pabota mo Teme

93 "DIeKTpOMarHuTHOE TOJIE.
DJIEKTpOMAarHuTHbIE BOJIHBI. KBaHTOBBIE
sABIEHUS"

94 [ToBTOpenue, o606menHue. JlabopatopHsie bubnmoreka [JOK
paboTsl o Kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a

95 [ToBropenue, 00o0meHue. Perenne bu6mmoreka [IOK

PaCYCTHBIX U KaUCCTBCHHBIX 3a1a4 110 TEMC

https://m.edsoo.ru/ff0c2572




"TerutoBble npouecch”

[ToBTopenue, 0600menue. Pemenne

bubmuorexa [JOK

6 1

9 pPacYeTHBIX U Ka‘ICCTBeHHBIXU3aI[a‘I 110 TEME hitps://m.edsoo ru/f0c2a22
"KIIJI TermoBbIX aBurarencii'”

[ToBTopenue, 0600menue. Pemenne

97 aCUETHBIX M Ka4E€CTBEHHBIX 3aJ1a4 110 TEME 1 buGnnorexa LIOK
p s https://m.eds0o.ru/ff0c2b30
"KII/] anexrpoycTaHoBOK"

98 [ToBTOpenue, o606meHue. JlabopaTtopHbie | | bubnnoreka [JOK
pabotsl o Kypey "CBeToBbie siBIeHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606meHne. Pabora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXpPaHEHUS B 1 bubmmorera [TOK

" p https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTropenue, 06o0menune. Padora ¢ | bubmmoreka [IOK
Texkctamu 110 TeMe "Koiebanus u BOIHbL" https://m.edsoo.ru/ff0c2e82

101 [ToBTropenue, o6o0menne. Padora ¢ | bubnuoreka [IOK
TekcTaMu 110 TeMe "CBeTOBEIE SIBJICHUA" https://m.edsoo.ru/ff0c3044
[ToBTrOopenue, o6o0mmenue. Pabora ¢

102 TeKcTamu 1o Teme "KBaHTOBas U siAepHast 1
¢uzuka"

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27







MMPOBEPAEMBIE IIPE/IMETHBIE PE3YJBbTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCII0JIB30BATh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 ONMHMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SBJICHHUC

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (U3MUECKUX SIBICHUH B
OKpY’KaloleM MHpE, B TOM 4YHCiIe (PU3NYECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATDH

CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PH3UUECKUX SBICHUN

1.4

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA TeNl W (PU3HUECKUE SBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, INPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (IU3MYECKUH CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIBI (PU3UUYECKUX BEITHMUYUH, HAXOIUTH (OPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTCpPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘ICCKI/I6 SABJICHUSA KW ITPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JAaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3aIllMChiBaTb €0 MAaTCMaTHU4YCCKOC

BBIPAKECHHE

1.6

1.7

OO0BSACHATh (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
quci€ W B KOHTEKCTE CUTyallud NPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBIABIATh NPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 JIorM4eckux MmaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBIECHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

peuiaTtb pvaéTHLIC 3aga4u B 1 -2 Z[eﬁCTBHH, HCIIOJIb3YA 3aKOHBI U




(dbopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BETMYUHBI: HA OCHOBE aHAIM3a
YCIIOBHMsS 3aJa4yd 3alUCbiBaTh KpPaTKOE YCIOBHE, IIOACTABIATH
¢u3nueckre BeTUUMHBI B (POPMYIIBI M IPOBOIUTH PACUETHI, HAXOUTD
CIPAaBOYHBIC JIaHHBIE, HEOOXOIUMBIE JUISl PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOTYICHHON (PU3UUYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPH ITOMOIIA
bu3NYeCKUX METOJOB, B ONHCAHWU UCCIIEJOBAHUS  BBIICIATH
MPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy), pasnyarh u
UHTEPIPETUPOBATh MOJYYEHHBIM pPe3yJabTaT, HaXOAUThb OLIMOKU B

XOJ¢ OIlbITa, ACJIAaThb BBIBOJBLI I1IO €TI0 pC3yJibTaTaM

1.9

1.10

1.11

IPOBOJIUTH OMBITHI 0 HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (QopMmynHpoBaTh  IpOBEpsieMble
OPEINONI0KEHUs, CcOOMpaTh  yCTAaHOBKY M3  HPEAJIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

BBINOJIHATH NPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPUOOPOB, 3aMMCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJIaHHOW a0COJIFOTHOW MOTPENTHOCTH U3MEPEHUI

NPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYroll C MHCIONb30BAaHUEM MPSMBIX H3MEPEHU,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATh U3MEPEHHUs, CIENYs NPEII0KEHHOMY IIJIaHy,
¢ukcupoBaTh pPE3yNbTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOJIUI U TpaQUKOB, JeNaTh BbIBOIBI

0 pe3yJibTaTaM MCCIeA0BaHUS

1.12

1.13

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPA BBINIOJIHCHUHN I/I3MepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCINYHHBI

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a0b0paTOPHBIM 000pyI0BaHUEM

YKa3bIBaTb  IMPUHIIUIIBL )IGP'ICTBI/ISI HpI/I60p0B N  TEXHHYCCKHX
yCTpOfICTB, XapaKTCPU30BaTh MPUHIHUAIIBL HCﬁCTBHﬂ HU3YUYCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOﬁCTB C IIOMOIIBIO HX OIIMCaHHA,
HCIIOJIb3Y 3HaHUA ) CBOMCTBaxX (I)I/ISI/I‘-ICCKI/IX SIBJICHUM nu

He0OXoauMBbIe (PU3NUYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH



1.15

NOPUBOAUTH TNpPHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MpHUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUsS (PU3NYCCKUX 3HAHUI B MMOBCEIHEBHOM
KU3HU i obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMu M TEXHUYECKHUMH YCTPOMCTBAMU, COXPAHCHHUS 3I0POBbS U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPY)KaIOIIEH cperie

1.16

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpMaluu B ceTd VMHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [IOWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIMXCA 3HAHUH W MyTEM CpPaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANWIo, KOTopas SBISETCS MPOTHBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BATh npu BBINIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO  JUTEpaTypy  (QU3UYECKOrO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMALHH

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHBIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YHCJIe MMyOJUYHO JielaTh KpaTKue COOOLIECHUS O
pe3yibTaTtax IPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUHHBIM ammapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{HeI>i

IIPY BBITIOJTHEHUH Y4EOHBIX NMPOEKTOB M UCCIIEI0BAaHUI paclpeeiaTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTh 3a BBIIIOJIHEHUEM IUIAHA JEWCTBHUM, AaJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPaUBaTh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBAS MHEHHE

OKPY’KaoIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IOHATHA

1.2

pas3indaTthb SABJICHUA IO OMHCAHHUIO HUX XapPaKTCPHBIX CBOWMCTB M Ha



OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKO€ SABJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM yuciie (GU3NYECKUe SIBICHUS B MPUPOJIE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTATH

CyIIECTBEHHbBIE CBOICTBA (MIpU3HAKU) GUBNYECKUX SABICHUN

ONKCBHIBATh H3YyYEHHBIE CBOMCTBA Tel M (PU3MUECKUE SBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHWUU TPABUIIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  MCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MUYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIME JIAaHHYIO (PU3MUYECKYI0 BEIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTh TpapUKd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIMucCblBaTb €ro MaTrcMaTH4dCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TN, B TOM YHUCIIEC U B
KOHTEKCTE CHUTyalldd NPAKTUKO-OPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBA3H, CTPOUTH 00bsACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 H3y4YeHHBIX CBOICTBA

(bI/ISI/I‘leCKI/IX HBHGHHﬁ, (I)I/I3I/I"IeCKI/IX 3dKOHa UJIK 3aKOHOMEPHOCTHU

pemiath pacyéTHble 3alauu B 2 — 3 NEHCTBHUSI, UCIONb3YS 3aKOHBI U
(bopMyIIBI, CBS3BIBAIOIINE (DU3NUECKUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3a/1a4¥l 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX JJI1 pelIeHHs 3aJadd, BbIOMpaTh 3aKOHbI U (HOPMYIIBI,
HEoOXOoMuMBbIe Ui €€ pEIIeHUs, MPOBOAUTHh Pacuy€Thl U CPAaBHUBATH
MOJIydeHHOE 3HadyeHHe (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMHA

pacCrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTHL IIPU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MECTOOOB, UCITOJIB3YS OMMMCAHUEC UCCICAOBAaHNs, BBIACIIATD
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsAAKa

MMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOIABI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUH WIN
¢u3mueckux  CBOMCTB  Tel:  (OpMynupoBaTh  MpOBEpsieMble

MPENIoNIOKEeHNsl, coOUpaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO



000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSATH TPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATUYUKOB (GPU3UUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

MU3MEPEHHH ¢ YUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

1.12

OPOBOJIUTH  HMCCICJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrol C HCIOJb30BAHUEM MPSIMBIX HW3MEPECHMIA:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY M BBIOJIHSATH
U3MEpEeHMs, CcleAys  MpeajoKeHHOMY  IUlaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYIEHHOW 3aBUCUMOCTH B BUJC TaOJHUIl U TPadUKOB,

JCJIaTh BBIBOAKI 110 PE3YyJIbTaTaM UCCICAOBaHUA

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3MYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
clelys IPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYHHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0€e301acHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NIPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHUA W HEOOXOIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTH

pacro3HaBaTh IIPOCTBIE TEXHUYECKHUE YCTPOWCTBA U U3MEPUTEIBHBIC
npuOOphI IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTABIISATH CXEMBI
JNIEKTPUYECKUX LENeld ¢ IOCIEAOBATEIbBHBIM W IapalIe/IbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas YCIOBHbIE 0003Ha4YEHUs
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

OPUBOANUTH TNpHUMEpHl (HAXOAUTh HMH(QOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOT'O UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
KU3HU Juid  o0ecriedeHHs O€30MacHOCTH TpU  OOpallleHHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHUSI 3/I0POBbS U
COOJTIOJIEHHSI HOPM 2KOJIOI'MYECKOT0 TIOBEICHUS B OKpY KartoIlei cpesie
OCYILECTBIISATh MOMCK MHPOPMALUU (PU3UYECKOTO COIEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLIEIATh HH(POPMALUIO, KOTOpas

SBJISIETCS IPOTUBOPEUUBON MM MOXKET OBITH HEOCTOBEPHOM

1.18

HCIIOJIb30BaTh IIPU  BBINNOJIHCHUUA y‘{C6HLIX 3aJIaHuM HAay4YHO-




1.19

HOMYJSIPHYIO JINTEPaTypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTtepuainsl, pecypchl cetu MHTepHeTr; Biazers  npuémMamu
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM 4YHUCIC IMYyOJMYHO MPEACTABIATh PE3yJIbTAThI
NPOCKTHON WJIM HMCCJICOBATEIbCKOM  JCATEIBHOCTH, IPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(bu3uKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIUCH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIOJHEHUM Y4E€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesiesaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMH, CJICAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCIHCTBUE,  IpOSABIAL  T'OTOBHOCTb

pa3pemaTth KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

HCIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

pas3indaTtb SABJICHUA IO OMHMCAHHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/ILIGCKOC SIBJICHUC
pacno3HaBaTb TMPOABJIICHUEC HN3YUCHHBIX (I)I/I3I/I‘IGCKI/IX SIBJICHUN B
OKpYyKaromeM MHpeE, B TOM YHUCIIC (1)I/ISI/I‘I€CKI/IC SABJICHUS B IPHUPOAC,

npu 5TOM NEPCBOAUTH IMPAKTHYCCKYIO 3a1a4y B yqe6HyI0, BBIACIIATD

CyILECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZUUYECKUX SIBJICHUN

1.4

OIMHUCBIBATh H3YYCHHBIC CBOMCTBA TE€I M (1)I/ISI/IT-IGCKI/IG SABJICHUA,
HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IG BCJIMYHHBI, IIPpU OIMUCAHUU [IPABUIIBHO
TPAKTOBATbH @HSHHGCKHﬁ CMBICJI HCIIOJIB3YCMBbIX BCJIINYHUH,
0003HAUCHHS U CANHUIBI (I)I/I3I/ILICCKI/IX BCJIMYHH, HAXOJAUTH (bOpMy'J'IBI,

CBSA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUMYMHY C JPYTHMMH



1.5

BEIMYMHAMHU, CTPOUTh TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYUH

XapaKTEpHU30BaTh CBOMCTBa TCI, (1)I/ISI/II‘IGCKI/IC SABJICHUSA W ITPOLECCHI,
HCIIOJIb3YsA H3YYCHHBIC 3adKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYHO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3allMChblBaThb €ro MaTreMaTH4YCCKOC

BBIpaXKECHHE

1.6

00BSACHATH (DU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluid NPaKTUKO-OPHEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTHh O0BSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 2 — 3 HM3Yy4YEHHBIX CBOMCTBa

(bu3HYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemate pacu€THble 3a7auu (omMparouiyecss Ha cucremy u3 2 — 3
YpaBHEHMI), HCHOJb3Ys 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUA 3aJadu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATh HEJOCTAIOIIME MU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOTUMBIE
JUI pelIeHUsl, IPOBOJUTh pPacuéThl M OLEHHUBATh PEATUCTHYHOCTH

MOJTyYEHHOTO 3HaYCHUS (PU3NIECKOIN BETMUNHBI

1.8

1.9

paciio3HaBaTb HpO6J’IeMH, KOTOPBIC MOXHO PCIIWMTL IIPpU IIOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yys OMMCAHUEC HCCIICIOBAHHA, BBIACIATH
MMPOBECPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YIIbTAaThL Ha6HIO,Z[eHI/II>’I " OIIBITOB

MPOBOANTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIH
(Gu3NYECKUX CBOWCTB TEJI: CAMOCTOSTEIbHO COOMpaTh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMNBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

1.10

IPOBOAWTh TMPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX H3MEPEHMHI,
ompefieNsis CpeAHee 3HAaueHHUE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOP cCIOcoOa

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DHM3WYECKHX BEJIHYUH C
MCIIOJIb30BaHUEM MPSMBIX M3MEpPEHUH: MIaHUPOBATh HCCIEI0OBaHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (HUKCHpPOBATH pE3yJIbTaThl

HOJ'Iy‘-IeHHOI\/’I 3aBHUCHUMOCTH q)HSH'—IGCKI/IX BCJIMUMH B BUJC Ta6J'[I/IIII/I



Fpa(bI/IKOB, ACJIaTh BbIBOJABI 11O PE3YyJIbTaTaM HCCICAOBAHUA

1.12

IPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEJHYHUH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Cleays MpPeIIOKEHHOW HMHCTPYKIIUH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAJIM3UPOBATh IOJIyYECHHbIE

pe3yJbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢

1a60paTOPHBIM 000PYI0BAHUEM

pasnyaTh OCHOBHbBIC NMPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MoJelneil:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TEIO, TOUCUHBIH HCTOYHHUK
CBETa, JIyd, TOHKas JIMH3a, IJIaHETapHas MOJENb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HMX OIMCAHUSA, HCIOJIB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUM U HEoOXoIuMble

¢uznyecKrue 3aKOHOMEPHOCTH

1.16

UCIIONIB30BaTh CXEMbl M CXEMaTU4HbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOKCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX TIPOILIECCOB IPH PEHICHUH Y4eOHO-IPAKTHYECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl MOCTPOSHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONBb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCEIHEBHOM
KU3HU g oOecriedeHus: Oe30MacHOCTH TpH  OOpalieHuu ¢
npruOopaMy U TEXHUYECKHUMH yCTPOWCTBAMU, COXPAHEHHS 3/I0POBbS U

cOOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJIEHUS B OKpYKaloIlel cpene

OCYIIECTBIIATh MOUCK MHPOpMAIUN (PU3HUUECKOTO COAECpPKAHUS B CETU
WuTepHer, caMmocTosTenbHO (OpMYIHpys IOMCKOBBIM  3armpoc,
HAaXOJUTh IYTH  ONpPENEJICHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpPMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIONIb30BaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl cetu MHTepHeT; BiazeTre npuéMaMu

KOHCIICKTUPOBAHHA TCKCTA, Hp606pa3OBaHI/I}I HH(bOpMaL[HH U3 OJHOM




3HAKOBOM CUCTEMBI B IPYT'yIO

1.20

CO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6H.I€HI/I$I Ha
OCHOBE HH(pOpMAllUM M3 HECKOJbKHUX HCTOYHHUKOB (HU3UUECKOrO
coJlep)KaHusl, MyOJIMYHO HPEICTAaBISTh PE3YJIbTaThl MPOEKTHOM WM
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPH  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro pasjaeia
(GU3MKH U CONPOBOXIATh BBICTYIUIEHHWE NpE3EeHTalUed ¢ y4&ToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IpPU BBIMOJHEHUH y4EOHBIX MPOEKTOB M UCCIECIOBAHUNA (PU3NUECKUX
IPOLIECCOB paclpenessiTh 00f3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBIOJHEHUEM IUIAHA
JEUCTBU M KOPPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBHOCTb IPYIIbl, BBICTpaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon Kon
pasaena JJIeMEeHTA
®UBUKA U EE POJIb B IIOSHAHNU OKPYXKAIOIIIET'O MUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

@Puszuka — Hayka O Ipupoje. SIBieHus npUpPOABL.
1.1 dusnyeckue  SABICHHSA: MEXaHWYECKHE, TCEIUIOBEIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

@dusnueckue BenWuUHBL.  V3MepeHune — QuU3MUECKUX
1.2 BenuuuH.  Dusnueckue  npubopsl.  [lorpemHocTs

U3MepeHuil. MexxayHapoHasi CUCTEMA €IMHUIL

EcrtecTBeHHOHay4yHBII METOJ| MO3HAHUA: HAOJIOJEHUE,
13 IIOCTAaHOBKA HAay4HOT'O BOIIPOCA, BBIABUKCHHE THIIOTE3,
1 OKCIEPUMEHT TI0 TPOBEPKE THIOTE3, OOBsICHEHUE

Ha0II01aEMOT0 SIBIIEHUS
1.4 Onucanne PU3NYECKHUX SBJICHUM C MIOMOIIBIO MOIEIIeH

[TpakTiueckue paboThI:

#HHPartH#H#l13MepeHne pacCTOsSHUN.

HiParf##l3Mepenne o0bEMa KUIKOCTH U TBEPAOIO
1.5 Tena.

#HHPar###Onpeenenre pa3MepoB MajbIX TeJ.

#i#Parf##l3Mepenne  TeMreparypbl NpU  TIOMOILU

JKAJIKOCTHOTO TEPMOMETpA U AATYHUKA TEMIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJIEHM A O CTPOEHUU BEIIECTBA

#HH#H#HPar###CTpoeHne BelecTBa: aTOMbl M MOJIEKYJIbI, UX
2.1 pasMepsel. ONBITHI, JIOKA3bIBAOIIME  JUCKPETHOE

CTPOCHUE BCUICCTBA

2 HH##Par##Ht]IBmkenne  dactmiy  BemiectBa.  CBs3b
2.2 CKOPOCTH  ABWXKEHHUS  YaCTHI[ C  TEMIEepaTypoOi.

BbpoyHnoBckoe nBuxenue, mupdysus

23 BSaI/IMOJIefICTBHe HacCTHUIl BCUICCTBA: ITPUTAKCHUEC U
OTTAJIKMBAaHHUC




HHH#Parf##ArperaTHple COCTOSIHMSI BEILIECTBA: CTPOCHUE

ra3oB, JKUJIKOCTeH M TBEPABIX (KPUCTAJUIMYECKUX) TEJl.

2.4 B3anmocBA3b MEXJy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M HMX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM

2.5 OCO0EeHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[TpakTuyeckue pabOTHI:
#H##Par###OLeHka guamMeTpa aToMa METOJOM PsJioB (C
UCToNIb30BaHueM ¢Gotorpaduit).

2.6 H#AAPar###ONBITEL 110 HAONIOAECHUIO  TEIUIOBOIO

pacCIIMpPEHHUs Ta30B.
HHHPar###ONBITEl IO OOHAPY)KEHHIO JCUCTBUSI CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBMDKEHUE. PaBHOMepHOE U
' HEPAaBHOMEPHOE JBM)KEHUE
Hi#HPar##H#CKropoCTb. Cpennsist CKOpPOCTb npu
32 HEpaBHOMEPHOM JBIKEHUH. Pacuér mytu u BpeMeHH
JIBUKCHUS
SBnenune uHepuuu. 3akoH uHepuuu. B3aumoneicTBue
33 TeJ KaK NMPUYMHA U3MEHEHHUS CKOPOCTU JIBHJKEHUS TEll.
Macca kak Mepa UHEpPTHOCTH Teja
34 #Hi#Par### InotHocTs BemectBa. CBS3b IUIOTHOCTU C
' KOJINYECTBOM MOJIEKYJI B elMHUIIE 00BbEMa BellecTBa
3.5 Cuia Kak XapakTepUCTHKa B3aUMOJIEHCTBUS TEIN
3.6 Cuna ynpyroctu m 3akoH ['yka. M3mepenue cunbl c
' MOMOUIbIO AUHAMOMETpA
37 #HiHParf##SIBnenne TaroteHus U cwia Tsokectd. Cuna
' TSKECTH Ha Jpyrux miaHerax. Bec tema. HeBecomocTs
13 Cwia tpenus. TpeHHE CKOJBXEHUS W TPEHHUE ITOKOS.
' TpeHune B npupoie U TEXHUKE
3.9 H#HPar###CrioxkeHue CuJj, HampaBiICHHBIX 10 OJHOU
. npsMoid. PaBHOIEHCTBYIOIIAS CHIT
3.10 [TpakTueckue paboThI:




3.11

3.12

OnpeneneHue CKOPOCTHM PaBHOMEPHOTO  JBM)KEHHUS
(wrapuka B OKMJKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBToMoOmWIss u Tak jgainee). OmnpeneneHue cpemHen
CKOPOCTH CKOJIb)KEHUS Opycka WIM HIapukKa [0
HAaKJIOHHOM  1uiocKkocTH. OnpeneneHue  IUIOTHOCTU
TBEPJIOTO Tela. OnbITHI, JI€MOHCTPHUPYIOIIUE
3aBUCUMOCTh PACTsDKEHUS (nedopMmanuu) HNpYKUHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBHCHUMOCTb CHJIbI TPEHHUS CKOJIBKEHHUS OT Beca Tela U

XapakTepa COIIpHUKaCaArOIIUXCs HOBCpXHOCTCfI

dusnuecKkue sBICHUS B IPUPOJE: IIPUMEPHI ABWKCHHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXWBOW IPUPOJE,

HeﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKEC

Texauueckue YCTpOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKHU

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

HaBnenue TtBEpAoro tena. CrnocoObl yMEHbBIIEHUS U

+ YBEJIUYECHUS TABICHUS
4o JaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMa,
' TEeMIIepaTyphl
43 [lepenaya naBneHus: TBEPABIMU TEJNAMHU, KUAKOCTIMU U
' razamu. 3akoH [lackans. [IlHeBMaTHUeCKuEe MalIMHbI
3aBUCHUMOCTh  JABJICHUS JKUJKOCTH OT TIIyOWHBI.
4.4 IMuapocraTudeckuit mapagokc. CooOIIaronmecs CoCcyabl.
['mppaBnnyeckre MEXaHU3MBbI
ATtmocdepa 3emnu u atMocdepHoe fasieHue. [IpuunHbl
45 CyIIIECTBOBaHUSl BO3AYIIHOW 00o0mouku 3emin. OmnbIT
' Toppudennu. 3aBUCUMOCTb aTMOC(HEPHOTO JIaBICHUS OT
BBICOTBI HaJ] YPOBHEM MOPS
16 N3mepenue armocdepHoro napieHus. I[IpuGopsr s
' U3MepeHus aTMOC(HEPHOro AaBJICHUS
[eiicTBHe XUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX
4.7 Teno. BeiTankuBawomas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxomnnaBanue



4.9

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
00béMa TOTrpYyKEHHOH B IKMIKOCTb YacTH Tela.
OmnpenenieHre BBITAIKMBAIONICH CUJIbI, TEHCTBYIOIIEH Ha
TEeno,  MOrpyxEHHOEe B  JKUIKOCTb.  [IpoBepka
HE3aBHUCUMOCTH BBITAJIKUBAIOIIECH CHUJIbI, JECUCTBYIOLIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Tela. OIBITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAIKMBAIOIICH
CHJIBI, ACWCTBYIOLIEH Ha TEJIO B KHMIKOCTH, OT 00BEMa
MOTPYKEHHOM B XKUJKOCTh YAaCTHU Tejla U OT IJIOTHOCTH
JKUIKOCTH. KouctpyupoBanue apeomMerpa HIIH
KOHCTPYMpPOBAaHUE  JIOJAKM M  OINpejesneHue e

TPYy30IO0IbEMHOCTH

4.10

du3nyeckue SABJICHUA B npupoae: BIIMSAHHUC
aTMOC(I)epHOFO JaBJICHHA Ha JKHUBOM OpraHu3sM, IJIaBaHHuC

pBIO

4.11

TexHu4eckne YCTPOWCTBA: COOOINAIOMIMECS COCY/IBI,
YCTPOMCTBO BOAONPOBOJA, THAPABINYECKUNA Ipecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOH Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanudeckas pabora
5.2 MexaHnnueckas MOIIHOCTb
53 [IpocTbie MeXaHW3MBI: pblyar, OJOK, HaKJIOHHAs
' 10CKOCTh. [IpaBuiio paBHOBeCHs pplyara
54 [TpuMeHeHMe paBuiIa paBHOBECHS pbluara K 0JIOKY
«3on0Toe  mpaBwiIo»  MexaHuKu.  KoapduuueHnt
5.5 MOJIE3HOTO necTBUs MEXaHHU3MOB. [Ipoctsie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTenmanpHast YHEPTUM TEJa, OTHATOTO HAJ 3eMIIEN
5.7 Kunernyeckas sHeprus
sg [TomHast MexaHHWUYECKas PHEPTUs. 3aKOH HM3MEHEHHS M
' COXpaHEHHsI MEXaHUYECKOI SHEepruu
5.9 [TpakTuyeckue paboOTHI:




#Hi#HPar#t#Onpenenene paboTbl CWIBI TPEHHS TPHU
pPaBHOMEPHOM JBM)KCHHM Tella 10 TOPU3OHTAIBLHOMI
noBepxHoctu. MccnenoBaHue yciaoBHM — paBHOBeCHs
peruara. HMsamepenue KIIJI HakIoOHHOH TMJIOCKOCTH.

N3yuenue 3aKoHa COXpaHEHUsI MEXaHUYECKON IHEPTUn

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
4eJI0BeKa
TexHuueckue YCTpOHCTBA: pblyar, TMOJBUXHBIA U
5.11 HETOJIBIKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBbITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
paszeJia 3J1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE  IOJIOKEHHSI ~ MOJIEKYJISIPHO-KHHETHYECKON
61 TEOpUM CTPOEHHUs BemlectBa. Macca U pa3mepsl
' MoJsieKyld.  OmbIThl, HOJATBEP)KIAIOLIME  OCHOBHbBIE
MOJIOXKEHUSI MOJIEKYIISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO W ra3oo0pa3HOro
6.2 cocrosiHUI BemectBa. Kpucramnmueckue u amopdHbIe
Tena
OObscHEHNE CBOMCTB ra3oB, )KMJKOCTEH U TBEPABIX TEJ
6 6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOpUU
6.4 CMaumBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paclIupeHue u cxaTue
66 Temnepatypa. CBs3b TeMIepaTrypbl €O CKOPOCTBIO
' TETIOBOTO JIBMYKEHHSI YaCTHUI]
67 Buytpennss sueprust. CriocoO0bl U3MEHEHHsI BHYTPEHHEH
' SHEpruu: Terionepeaya 1 copepiieHue padoThl
6.8 Buael Terionepenaun: TEMIONPOBOJAHOCTb, KOHBEKIIHS,




U3JIy4eHUE

KommuectBo  Temmorel. YaeiabHasd — TEIUIOEMKOCTD

6.9
BELIECTBA
TemnmooOMeH u TemIoBO€ paBHOBECHE. YpaBHEHUE
6.10
TEIIOBOTO OanaHca
611 [1naBneHue U OTBEpAEBaHNUE KPUCTANTNYECKUX BEILIECTB.
. VY nenbHas TEIoTa IIaBICHUS
[TapooOpa3zoBanue u  koHaeHcauus. Vcmapenue.
610 Kunenne. VYpenpHas  Temyora  mapooOpa3OBaHMS.
. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BnaxnocTs Bo3ayxa
6.14 DHeprus TOIIMBaA. Y IeibHas TEII0Ta CrOPaHUs
[MpuHnmmel  paboThl  TeruioBbix  asurarenei  KITJ]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUraTeNId U 3aIlUTa
OKpYKaroIen cpeibl
3aKOH COXpaHEeHHs U MPEBPAILECHUS JHEPTHH B TETIJIOBBIX
6.16
mpoleccax
[IpakTuyeckue paboOTHI:
HH#HPar###ONBITEI IO  OOHApY)KEHUIO JEeMCTBUSA  CHIT
MOJIEKYJISIPHOTO MPUTSKEHHUSL.
H#HParf##0NbITHl MO0 BBIpAIIMBAaHHUIO  KPHUCTAJJIOB
IIOBapE€HHOM COJIM WJIM caxapa.
HH#HParfH##0npITBl  TI0O  HaONIONGHUI0  TEIUIOBOTO
617 paciIvpeHus ra3oB, )KUJIKOCTEN U TBEPABIX TEIl.

###Par###Onpenenenne naBieHUs BO3JyXa B OaToHE
HITpUIIA.

HHHParf##ONBITB, JIEMOHCTPUPYIOIIME 3aBHUCHUMOCTh
JIaBIIeHUs] BO3JyXa OT ero o0bEMa M HarpeBaHHs WU
OXJIaXICHUSI.

#H##Par###1poBepka rMNOTE3bl JUHEHHON 3aBUCHMOCTH

JJIMHBI CTOJIOMKA KHUAKOCTH B TepMOMeTpHQCCKOﬁ



6.18

TpyOKe OT TeMIepaTypsl.

###Par###Habmonenune M3MEHECHUS BHYTPEHHEHN
SHEPrUMu Tejla B pe3ylbTaTe TeIulonepenaud U padoThl
BHEILIHUX CHJI.

#H#HPar##llccienoBanue SBJICHUS TEIUIOOOMEHA IpH
CMEIIMBAHUU XOJIOTHOM U TOpsiueld BOABI.
#HH##Par##H#Onpenenenre KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJOW MpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM IIUIUHAPOM.

#HH#Par##H#Onpenenenre yAeIbHOU TEIIIOEMKOCTH
BEIIECTBA.

Hi#Par#H#lccnenoBanue npoiecca UCHapeHusl.
###Par###Onpenenenne  OTHOCUTEIBHONW  BJIAXKHOCTH
BO3/yXa.

#HHHPar###0npenenenre yneabHON TEIUIOThl IUIaBICHUS
h11:91 -

Ousnyeckue SBICHHUS B MPUPOAE: IOBEPXHOCTHOE
HaTSOKEHHE W KalWUISIPHBIE SIBICHUS B MPHUPOJE,
KpUCTAJUIBI B Mpupojie, uznyuenue CoJHIa, 3aMep3aHue
BOJI0OEMOB, MOpPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPHI, I[PUMEpHI
HCIIOIB30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOWHA,

ABUTATCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsI0B
BzaumoneiictBue 3apsokeHHbIX  Tell.  3akoH  Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT
BEJIMYMHBI 3aPsIJIOB M PACCTOSIHUS MEXKITY TEJIAMHU)

73 Onexrpudeckoe nose. Hanpsk€HHOCTb JIEKTPUUYECKOTO

T10JI4. HpI/IHL[I/IH CYICPIO3UIHUUN ISJICKTPUICCKUX nosei



(Ha KaYECTBEHHOM YpPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEMEHTapHbIN

7.4 anekTpuyeckuil 3apan. Ctpoenue atoma. [IpoBoHUKM U
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. MICTOUHHMKYN MOCTOSIHHOTO TOKA
JenicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U ra3ax
Onektpuueckass nenb. Cuna Toka. OJIEKTPUYECKOE
7.8
HaIpsDKEHUE
79 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH Oma a1 ydyacTka uenu
[locnenoBarenbHOE UM MapajljIesIbHOE  COEAMHEHHE
7.11
MIPOBOJIHUKOB
PaGorta u MOIIHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
713 DNeKTpUYecKue Lenu U MOTPEOUTENH SIEKTPUUECKON
. sHepruu B ObITy. KopoTKkoe 3aMbIkanne
[TocrossuHble MarHuThl. B3auMopnencTBUE MOCTOSHHBIX
7.14
MarHuTOB
715 MaruutHoe mnone. MarHuTHoe mnojie 3eMiId U €ro
' 3HAYEHUE NS )KU3HU Ha 3eMIie
16 OmneIT Dpcrena. MarHuTHOE MOJe IEKTPUYECKOTO TOKA.
' [IpuMeHeHne >JIEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHMUTHOTO TMOJIA HA MPOBOJHUK C TOKOM.
17 DNeKTpOABUTATENIb TIOCTOSHHOTO TOKa. Vcmoms3oBaHme
' JJIEKTPOJIBUTaTeNe B TEXHUYECKHX YCTPOWCTBaX M Ha
TpaHcHopTe
7.18 OneiTel  @apajnes.  SIBieHue  3IEKTPOMArHUTHOMN




naaykiuu. [Ipasuno Jlenna

DIeKTpOreHeparTop. CnocoObl MOJTY4CHUS
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJCHUIO YJIEKTPU3AIUU TENl WHIYKIUEH

Y TIPU CONMPUKOCHOBEHHH.

HccnenoBanue JeHCTBHUS DJIEKTPUYECKOTO TIOJIS Ha

MIPOBOJHHUKY M TUAICKTPUKH.

COopka u mpoBepka pabOTBI SICKTPUUECKON Ienu

IIOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perymmpoBaHuie HAMIPSHKCHHUSI.

HccnemoBanue 3aBUCHMOCTH CHITBI TOKA, HIYIIIETO Yepe3

PE3HUCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HAIPSHKCHUS

Ha pe3UuCTOpeE.

OIBITHI, JIEMOHCTPHPYIOIINE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTHHBI, TJIOMIAIN MTOTIEPEYHOr0 CEYeHUs U MaTepuara.

IIpoBepka mpaBwila CJHOXEHHS HANpsHKEHUM  NpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajyieIbHOM
coeMHEeHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
JNEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH  DJIEKTPUYECKOIO  TOKa,
BBIIEISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYLIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUS TMOCTOSHHBIX MarHUTOB.
N3ydyeHne MarHuTHOTO MOJIsl TOCTOSIHHBIX MarHUTOB MpU
uxX o0beAMHEHUM |  pasjeneHuu. VccrnemoBaHue
JEMCTBUS DJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTH  CHJIBI




B33.PIMOI[€I>'ICTBI/I$I KaTyllKyu ¢ TOKOM U MarHvuTa OT CHJIbI
TOKa MW HaAIIpaBJICHUA TOKa B KaTYIIKC. HBy‘IeHI/IC

I[CP'ICTBPIﬂ MArduTHOrO II0JIsI Ha ITIPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YeHUE paboTsl
JIIEKTPOABUTATEIS. N3smepenne KIIJ
3JEKTPOJIBUTAaTEIbHONM  YCTaHOBKH. OnbIThI o

HUCCICOJOBAaHHUIO ABJICHUSA SHCKTpOMaFHPITHOfI WHAYKIUU:
HCCIIeNOBAaHUE M3MCHEHHN 3HAaYCHUS U HaIrpaBJICHHUA

HWHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpraHM3MOB, MarHUTHOE Moje 3eMiu, JApeld MmoICcoB,
POJIb MAarHUTHOTO TOJISA JJIS )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHuueckue yCTpoMCTBa: 3JEKTPOCKOIN, aMIEepMeTp,
BOJIETMETP, PEOCTaT, CUETUUK AIIEKTPUUECKOW SHEPruw,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, FTCHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Kox anemenra IIpoBepsieMbIe DIIEMEHTBI COAEPIKAHUS
pasnena
MEXAHWYECKUE ABJIEHUA
MexaHuueckoe JBWKEHHE. MarepuaibHas TOUKA.
51 Cucrema orcuéra
g 8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKECHUS
8.3 PaBHOMEpPHOE IPAMOJIMHEWHOE JBUKEHUE
#H##Par###HepaBHOMEpHOE NIPSIMOJIMHEWHOE JBHKEHUE.
8.4 CpenHsis W MIHOBEHHass CKOpPOCTb Tejla  IpHU

HCPAaBHOMCPHOM ABUKXCHUUN




Yckopenue. PaBHOyCKOpEeHHOE MIPSMOJIMHEMHOE

8.5
JIBYDKEHUE
8.6 #H##Par###CBoOOqHOE magenre. OneITe! [ anmnes
#HH##Par##HPaBHOMEpHOE JBM)KEHUE 110 OKPY>KHOCTH.
8.7 Ilepuon u yacrora oOpamenus. JluHeitHas u yriaoBas
ckopocTH. LleHTpocTpeMuTeNIbHOE YCKOpEHUE
8.8 [Tepssiii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tpertuii 3akon HeroToHa
8.11 HAH#ParfH##1 [puHIMI cyneprno3uiuy CUil
8.12 Cuiia ynpyroctu. 3akoH ['yka
813 H#HParfH##Cuiia  TpeHMs: CWiIa TPEHUS CKOJIbKEHUs,
' CHJIa TPEHMS [TOKOs, IPYTHe BUABI TPEHUS
214 #HHPar###Cuna  TSDKECTM M 3aKOH  BCEMHUPHOTO
' TSATOTCHHUS. Y CKOPEHHE CBOOOIHOTO MaJCHUs
| IBwxenne  miaHer  Bokpyr  Connma.  Ilepsas
815 KocMuYeckasi CkopocTb. HeBecoMocCTh U nieperpy3ku
PaBHOBecue maTepuanbHON TOUKH. AOGCOIIOTHO TBEPAOE
.10 TEN0
#i##Parf##PaBHOBecHe TBEPIOro Tela € 3aKpeIIEHHON
817 OChI0 BpauieHus. MoMmeHT cuibl. LleHTp Tsxectn
8.18 Nmnynec Tena. I3mMenenue umnynbca. UIMnynsc cuiibt
8.19 3aKOH COXpaHEHMs UMITYJIbCa
8.20 Hi#HPar#H#PeakTuBHOE ABM)KEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
PaGora cun Tsxectu, ympyroctd, TpeHus. CBs3b
8.22 SHEPruu U paboThl
[loTrenumnaneHast dSHeprus Tena, MOAHATOTO Hal
823 MTOBEPXHOCTBHIO 3eMIIH
8.24 ITorenumanpHas YHEPTUs CKATOU MPYKUHBI
###Parf##Kunernueckass  sHeprusa.  Teopema o
825 KMHETUYECKON SHEPTUU
8.26 Hi#HParf##3aKoH COXpaHEHUSI MEXaHUYECKOW YHEPTUU




8.27

8.28

8.29

[IpakTuyeckue pabOTHI:

OmnpeneneHue cpelHEl CKOPOCTU CKOJIBXKEHMsI Opycka
WIM JIBWJKEHUS IIapuKa [0 HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue ycKOpeHUs Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUU 110 HAKIIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTHM OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHON CKOPOCTH.
IIpoBepka rUIOTE3BI: €CIM INPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadyaJIbHOW CKOPOCTH MYTH OTHOCSTCS
KaK psAl HEYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKEHUS
OT CWIbl HOpManbHOro namieHus. OmnpeneneHue
KodpuuueHTa TpeHHus CcKoubxkeHus. OnpeneneHue
KECTKOCTH TpYXHUHBL. OnpeneneHne padboOTHl  CHIIBI
TPEHUS TpU PABHOMEPHOM JBWKEHMM Tela IO
TOPU3OHTAILHOU TMOBepXHOCTU. OmnpeneneHne padOTHI
CWJIBl  YOpYrocTh  Mmpu  noabéMe  rpysa ¢
HCIIOJIb30BAHUEM  HEMOJBMKHOIO U MOJBUKHOIO

0J10KOB

duznyeckue sBIEHUS B MPUPOJIE: MPHIUBHI U OTJIHBBHI,
nBrkeHre TutaHeT COJHEYHON CHCTEMBI, PEaKTHBHOE
JIBUKEHHE KUBBIX OPTaHU3MOB

TexHuyeckue  ycTpoWCTBA:  CIOUAOMETP,  JATYUKHU

ITOJIOKEHUSI, PACCTOSIHUS U YCKOPEHUsI, PAKEThI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHOBHBIE XapaKTCPUCTUKHA

> KOJIeOaHUM: TIEPHO/I, YaCTOTa, aMIUTUTY/a
92 Maremarnueckuit u MIPY’KUHHBIN MasITHUKHU.
' [IpeBparenne sHepruu npu KoiaedaTeTbHOM ABHKEHUN
03 3aryxaromue KosnebaHus. BbIHYXIeHHbIE KoyeOaHUs.
' Pe3onanc
Mexanunyeckue BoaHbI. CBOMCTBA MEXaHUYECKUX BOJIH.
9.4 [IpononpHbie W monepeyHble BOMHBL. J[JIMHA BOJHBI U

CKOpOCTH €€ pacnpocTpaHeHUsl. MexXaHU4eCKHEe BOJIHBI B



TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5 3Byk. ['poMKOCTb 1 BbICOTa 3BYKa. OTpakeHuE 3ByKa
9.6 WnudpasByk u yapTpa3zByk
[IpakTuueckue padbOTHI:
OmnpeneneHue 4acToThl W Ilepuona  KosebaHui
MaTeMaTHYECKOT0 MasiTHUKA.
OmnpeneneHue 4acToThl W Ilepuoja  KosebaHui
NPY>KUHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi
' MOJBEIIEHHOTO0 K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi
NPY)KHHHOTO MasTHUKa OT Macchl Tpysa. IIpoBepka
HE3aBUCHUMOCTHU nepuoja Kosie0aHui rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl rpy3a M XKECTKOCTH
npyxuHsl. I3mepenue yckopeHust cBOOOIHOTO MaieHUs
dusnueckue SBJICHUS B NPUPOAE: BOCHPHUSITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIICTPSACCHHME, CEHCMUYECKHE BOJIHBI,
IlyHaMH, 9XO0
99 TexHudeckue yCTpOMCTBA: DXOJOT, HCIIOIb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOG ImoJic. SJICKTpOMaFHI/ITHLIe BOJIHBI.

101 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [kana 31eKTPOMarHUTHBIX BOJH

10.3 OnexTpoMarHuTHas npupoja cBera. CKOpOCTbh CBeTa.

' BonHoBBIE CBOlCTBA CBETA
10 [IpakTuueckue padbOTHI:

10.4 N3yueHue CBOMCTB  DJIEKTPOMAarHUTHBIX BOJH C
TTOMOIIIbI0 MOOHMIIBHOTO TeledoHa
Ousnyeckue SBICHUS B MpHUpPoAE: OHUOIOTHYECKOe

10.5 JEUCTBHE BUJIIMOTO, yIAbTPauOIETOBOTO 51
PEHTI€HOBCKOI'O N3JIy4eHUI

10.6 Texnuueckune YCTpOMCTBA: HCIIOJIb30BAHUE

QJICKTPOMATrHUTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBbBIE ABJIEHUA

11.1 JlyueBas monenb cBeta. ICTOYHUKHM CBETA
11.2 [IpssMOnMHENHOE pacpOCTPAHEHHUE CBETA
113 Otpaxenue ceta. [lmockoe 3epkano. 3aKOH OTPaXEHUS
' cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHHUS CBETa.
' [losiHOE BHYTpEHHEE OTPAXKEHHUE CBETA
11.5 JIunza. Xop j1yyel B IMH3€
116 OnTnueckast cuctema ¢oroanmnapara, MUKPOCKONa U
' TeJecKoIa
117 I'maz kak onTtudeckas cucrema. biM30opykocTs u
' JAIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criektp. OmnbiTel HptoTOHA.
' CrnoxxeHue CeKTpalbHBIX I[BETOB. Jlucnepcust cBeTa
[IpakTuueckue padbOTHI:
#H#H#HPar###ccnienoBanue 3aBHCUMOCTH yria
OTpa)XEHUs CBETOBOTO JIy4ya OT yIJIa MaJeHHUsL.
##HtPar#H#l3ydeHne  XapakTepUCTHK  HM300paskeHUs
IpeIMeTa B IJIOCKOM 3€pKalle.
###Parf##lccnenoBanue 3aBUCHUMOCTH yria
MIPEJIOMJIEHUSI CBETOBOTO Jiydya OT yIJla MaJeHus Ha
119 TPAHUIIE «BO3YX — CTEKIION.
' ###Par### lonyuenne u300pakeHUH C  TTOMOIIBIO
coOuparoIe JTMH3HI.
###Par###Onpenenenre  (HOKYCHOTO pacCTOSHUS U
ONITUYECKOM CUITBI COOMPAIOIIEH JTHH3BI.
#H#HHPar#H##ONBITEl TIO pa3ioXeHHIo Oeloro cBera B
CHEKTP.
H###Parf##ONBITHl IO BOCIPUATHIO I[BETa IPEAMETOB
MpU UX HAOJIOIEHNN Yepe3 IIBETOBbIE (PUIBTPHI
dusnueckue sBICHUS B mpupoje: 3artMenuss CoiHIa 1
11.10 JIyHbl, 11BETa TeJ, ONTHYECKHE SIBICHUS B aTMocdepe

(uBet HeOa, pedpakius, pagyra, MUpPax)

11.11

Texnuueckune YCTPOMCTBA: OYKH, IIEPUCKOII,



(doToanmapar, ONTHYECKUE CBETOBOIBI

12

KBAHTOBBIE ABJIEHUA
121 OmnbiTel Pezepdopna m 1utanerapHas MOAETb aToMa.
' Moaens aroma bopa
122 Hcnyckanue W moriomeHue csera aroMoM. KBaHTHI
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3ydeHHs
124 Crpoenne aromHoro sgpa. Hykinonnas Monens
' aTOMHOTO sapa. M30Tonsl
125 PaguoaxTtuBHble npeBpaiueHus. llepumon momypacmnana
' aTOMHBIX SI7IEP
126 SnepHple peakuuy. 3aKOHBI COXPAHEHHUs 3apsilOBOTO U
' MacCOBOI'0 YUCEI
12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
198 Peakuuu cunresa u nenenus saep. McTouHuku sHepruu
' CoiHIa u 3BE3]
12.9 Snepnas osHepretuka. JledcTBUE — pagMOAaKTUBHBIX
' U3JIy4EHUH Ha )KUBBIE OPraHU3Mbl
[IpakTuyeckue paboOTHI:
HabntoieHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
1210 U3IIy4EHUS.
HccnenoBanne TpeKoB: M3MEPEHHE SHEPIMU YaCTHIIbI
10 TOPMO3HOMY MyTH (110 poTOorpadusim).
N3mepenue paanoakTuBHoOro (hoHa
®usnueckue SBICHUS B INPUPOJE: €CTECTBEHHBIN
pPaavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 PAaINOAKTUBHOE W3IIyUYCHUE TPUPOIHBIX MHUHEPAJIOB,
NEICTBUE PAaJUOAKTUBHBIX H3IyYEHUH HA OpraHU3M
YeJoBeKa
1212 Texnuueckune YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/IIlyaJ'ILHHﬁ AO3UMETP, KaMEpa Bunscona




IMPOBEPAEMBIE HA OI'D 10 ®PU3UKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonumanue ponu  (QU3MKM B HAydyHOMl  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOU CBSI3U
YU TO03HAaBa€MOCTH SBJICHUH MPUPOJbI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremMooOpasymomeld ponu (U3MKH B Pa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUU
(UBUYECKUX 3HAHMK U WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHHUKH U TEXHOJIOTHI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M IOJE), O JBMKEHUU Kak
crocobe CyIecTBOBaHUsI MaTePUU, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHS BEIIECTBAa, O (M3MYECKOH CYIIHOCTH SBJICHUH MPHUPOJIBI
(MEXaHWYEeCKHUX, TEIUIOBBIX, JJEKTPOMArHUTHBIX W KBAaHTOBBIX),
YMEHHUE pa3inyaTh SBJICHH 110 OMUCAHUIO UX XapaKTePHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YUEHHBIX (PU3HUECKUX SBICHUMN
B OKpYXKalOIIeM MHUpe, BBIACHAS HX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Brnanenne ocHOBamMH TOHSTHHHOTO ammapara W CHMBOJMYECKOTO
A3bIKa (PU3UKK M MCIIONB30BaHME MX I PElIeHUs y4yeOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA Tell, (U3WYECKHE SIBICHUS U

MpoNHeCChl, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIUPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUCHHBIC CBOICTBA TEIl U (I)I/I3I/I‘-ICCKI/IC SABJICHUA,

MCTIONB3Ys (PU3UIECKUE BETUIHHBI

Brnanenune ocHOBaMHM METOJOB HAy4YHOrO TIIO3HAHUS C YYETOM
coOrofieHus MpaBuiI O€30MacHOrO Tpynaa: HaOMoIeHHEe (PUINIECKUX
SIBJICHUMN:

YMCHHUEC CaMOCTOSATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLUH, OMUCHIBATH XOJ
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIMPOBATH BBIBObI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITHMUNH:
yYMEHUE IUIaHUPOBATH HM3MEPEHHs, CaMOCTOATEIBHO COOUpPaTh
AKCIEPUMEHTAJIbHYIO YCTAaHOBKY [0 HMHCTPYKIHMH, BBIYUCIATH
3HA4YEeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3YJbTaThl C
y4E€TOM 3aJaHHOU MTOIPEIHOCTH PE3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEOBaHUIl;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAIbHYIO YCTAaHOBKY H
OPOBOJIUTh  MCCIENOBAaHUE IO  MHCTPYKLUHUHM,  IPEICTABIATh
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MUYECKHMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeEJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX IS

00BsiICHEHUS PU3NYECKUX ITPOLIECCOB

YMeHne oOBACHATh (PU3MUECKHE MPOIECCHl U CBOMCTBA TN, B TOM
Yuclie U B KOHTEKCTE CHUTYallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPON Ha U3yYEHHbIE CBOIMCTBA (PU3NUYECKUX

SIBJICHHH, PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIECIIN

YMenue pemath pacué€rHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ys 3aKOHbl U (OpPMYJbl, CBS3bIBAIOIIUE  (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYJIBI,
HEoO0XoauMBbIe Il €€ pelIeHus], UCIOJIb30BaTh CIIPAaBOYHbIE JTaHHbIE,
MMPpOBOANTH pvaéTI)I N OOCHUBATH PCATUCTUYHOCTHL IOJTYYCHHOI'O
3HAa4YeHUs1 (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BETNYNHBI, TOTYYEHHON NPU PEeIIEHUH 3a1auu

YMmenune XapaKTCpU30BaTb IMMPHUHIOMUIIbLI HeﬁCTBHSI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB IO NX OIMMCAHUIO, MCIIOJIB3YysA 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SBJICHUH U HCO6XO,[[I/IMBIC (I)I/I3I/I‘{eCKI/IC




3aKOHOMEPHOCTH

10

YMeHue UuCHoib30BaTh 3HAHUS O (PU3MUECKUX SABICHHUAX B
IOBCETHEBHOM JKM3HM Juig  oOecriedeHus: O€30MacHOCTH  IpH
oOpamiennd ¢ OBITOBBIMH ~ HpuOOpaMM H  TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKPYXAloIled cpene; MOHMMaHUE
HEOOXOIMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OneiT TIOHWCKA, TPEoOpa3oBaHUS W TPEACTABICHUS HWHPOPMAIUU
bu3NYeCKOro coaep>KaHus C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHUE OLEHHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WHQOpPMAIIMM Ha OCHOBE MMEIONIMXCA 3HAHUM W
JIONIOJTHUTENIbHBIX ~ WCTOYHUKOB,  yYMEHHUE  MCIIOJb30BaTh  MpPHU
BBITIOJTHEHUH Y4YEOHBIX 3aJaHuil HAy4YHO-MOMYJISPHYIO JUTEpaTypy
(UBUYECKOTO COJEp)KaHMsI, CIIPABOYHBIE MaTepHalIbl, PECYpChl CETH
WutepHer; BnageHue 0a30BBIMH  HaBBIKAMU  [IPEOOpPa30BaHUS
uHpopManMu ©3 OJHOM 3HAKOBOM CHCTEMBI B JIpYryl0; YMEHHE
co3laBaThb COOCTBEHHBbIE IUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha

OCHOBC I/IH(bOpMaIII/II/I N3 HECKOJIBKUX UCTOYHUKOB



HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D

IO ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
1 Mexanuueckoe JBWkeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTENBHOCTD ABM)KEHUS
PaBHOMEpHOE M HepaBHOMepHOe ABMkeHHE. CpenHsas ckopocTs. PopMmyia Ui
1.2 BBIYUCIICHUS CPEeTHEH CKOpocTH: V = S/t
PaBHOMEpHOE NPAMOJMHENHOE BUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JIa OT
BPEMEHH B CIly4ae PaBHOMEPHOT'O IPSIMOJIMHEWHOIO IBUKEHHUS:
13 (1) =x,+vt
I'padukn 3aBUCUMOCTM OT BPEMEHU JJIsi MPOEKIUH CKOPOCTH, IPOEKIUU
NIEPEMELICHNs], IIyTH, KOOPAMHATBl IPU PABHOMEPHOM IMPAMOJIMHEHWHOM
JBUKEHUU
3aBUCHUMOCTh KOOpPJIMHATBl TejJa OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOTO ABUKECHHUS:
2
Sl =v,, #1+a,* ;
2
DopMynbl Il MPOCKLUUU IEPEMELIECHUs, NPOCKLHUU CKOPOCTU U IPOCKLHHU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKECHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
['padukn 3aBUCHMOCTH OT BPEMEHU JIsi MPOEKIUU YCKOPEHUS, IMPOEKINH
CKOpPOCTH, IIPOCKIUHU IIepEMELICHUs, KOOPAUHATBI IIPH PAaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUKEHHUH
CBobonHoe nazeHue. PopMysibl, ONKMCHIBAIOIIME CBOOOJHOE MaJeHHE Tena 110
1.5 BEpPTUKAIM (JBW)KEHUE Tejda BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BPEMEHHU JUIsl TPOEKLUUH YCKOPEHHMS,




IOPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHHM Tejla 110
BEPTUKAIIN
CKopoCTh PaBHOMEPHOrO JBHKEHHsI Tejaa MO OKpyxkHocTH. Hampasienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTHU U TMEPHOL

oOpareHus:
2nR
L=
T

LentpoctpemurensHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBLHOTO

yckopenusi. Dopmyrna sl BBIYUCICHUS YCKOPEHUS:

1.6
2
a. — v
=R
dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpaIlleHus:
V= 1
T
Macca. [InotHoCTh BemecTsa. @opmyrna Juist BBIYUMCIIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. CloKeHue Cuil
1.9 SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, JEHCTBYIOIIEN Ha
TEJ0
Bzaumopeiictue Ten. Tperuit 3akon HeroToHa:
1.11 F p _P-l—}E
12 TpeHue MoKosi U TpeHHUE CKONbXEeHUs. PopMyIna A1l BBIYUCICHUS MOLYJISI CUJIBI

TPCHUS CKOJIbXKCHUA:




F_=u-N

1.13

Hedopmarus tena. Ynpyrue u Heynpyrue aepopmanuu. 3aKOH yIpYyroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TArOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOTHOTO TaJCHUSI.
dopmyna A7 BEIYUCICHUS CUJIBI TSKECTH BOIM3HM MOBEepXHOCTH 3emnu: F = mg.
JBmxenue manet BOokpyr Comnnina. [lepas kocMuueckast CKOpOCTb.

HesecomocTs u neperpysku
Hmnynsc Tena — BeKTOpHas pu3ndeckasi BeIMYMHa.
=m0

HNmnynbe cucremsl Ten. U3MeHnenne nmnyibca. MIMImynbe cuiibl

1.16

1.17

3aKkoH COXpPaHCHUSA UMITYJIbCA IJIA SaMKHYTOﬁ CUCTCMBI TCJI:
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. qDopMyna JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexanunueckas MOITHOCTD:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJIsI BBIYMCIICHU A

KMHETUYECKON SHEPIUU:

HE)E
Ey ="

Teopema o knHeTHUECKOU dHeprun. Popmyra I BBIYUCICHUS TOTEHIIMAIBHON



SHCPTrUU TCJid, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

MexaHnueckas SQHeprus:

E=E;.+E ?

1.19 3aKOH COXpaHEHUsI MEXaHWYECKOM sHeprun. PopMyia JijIsl 3aKOHA COXPAHCHUS
MEXaHUYECKOI HEepPTruu B OTCYTCTBUE CUJI TpeHus: E = const.
[IpeBpamenne MexaHUIEeCKOW YHEPTUH ITPU HATUIHH CUJIBI TPCHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.

Poryar. Moment cunsi: M - Fl.
YcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[TonBukHbIN 1 HenoABWXKHBINA 0110ku. KII/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®dopmyna a7l BEIYUCICHUSI JaBJICHHs TBEPAOTO Tea:
_F
P= G

101 JaBnenue raza. ATMocdepHoe TaBieHue.

' ['unpocraTyeckoe AaBleHUuE BHYTPH KUIKOCTH.
dopmyna sl BBIYUCIICHUS TaBICHHUS BHYTPU KHUJIKOCTH:
P=P+Dy,

1.22 3akoH [lackans. ['mapaBnuueckuii nmpecc
3akoH Apxumena. Popmyna ISl ONPEACIECHUS BBITAIKUBAIOIIEH CHUJIBI,
JIEeNCTBYIOIIEH Ha TeJO0, TOTPYKEHHOE B )KUJIKOCTh WIIU Ta3:

1.23

F_jlm_ =pgV

Ycnopue mapanus Tena. [1naBanue CYAO0B U BO3AYXOIIABAHUC




1.24

1.25

Mexanuueckue KonebaHus. AMIUIMTYAa, MEPUOJ W YacToTa KoJjeOaHWi.

®opmyia, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHUIA:

MaremaTuyeckuii M MNPYXKUHHBIA MasTHUKU. [IpeBpailieHue sHepruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue konebanus. BeinyxaeHHbIe KoeOanus. Pezonanc

1.27

1.28

Mexanuyeckue BOJHBI. [IpoAoJibHBIE M TOINEPEUYHBbIE BOJIHBL. [[MHa BOJHBI U

CKOPOCTb PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

3By'K. rpOMKOCTB " BBICOTA 3BYKAa. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHBI Ha T'paHHUIC

nByX cpen. MH(]pa3Byk u ynbTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenune cpenHed IUIOTHOCTH BELIECTBA; apXHUMEIOBOM CHIIBI; >KECTKOCTH
NPYKUHBL, KO((UIMEHTa TPEHUS CKOJIBXKCHUsS; pabOThl CHIIBI TPEHHS, CHIIBI
YIPYroCTH; CpeAHEH CKOPOCTHU JIBUXKEHHUs Opycka MO HAKJIOHHOM IIOCKOCTH;
yCKOpeHus Opycka Npu JABM)KEHUM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUM MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH MPYKUHHOTO MasiTHUKA; MOMEHTAa CHJIbI, JEHCTBYIOLIET0 HA phlYar;
paboThl CWJIBI YIPYrocTH NpPU MOABEME TIpy3a € MOMOIIbI HEMOJBUKHOIO
6510ka; pabOTHI CUJIBI YIPYTOCTH HPU MOABEME Ipy3a C MOMOIIBIO MOJBUKHOIO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHON
YacCTH TeJIa U OT IUIOTHOCTH >KUJAKOCTH; HE3aBUCHUMOCTH BBITAIKHUBAIOIIEH CHIIbI
OT MAcChbl Te€Ja; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJILHOTO JaBJICHUSA U OT
pOAa MOBEPXHOCTH; CWJIBl YIPYIOCTH, BO3HUKAIOIIEW B IPYXKUHE, OT CTEICHU
negopMaluu MpYKUHBI, YCKOPEeHUs: Opycka OT yrjla HakJOHA HaIlpaBISIOIIEH;
nepuoza (4acToThbl) KoJieOaHUN HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; NEepHoja
KoJIeOaHUH MPY>)KUHHOTO MAasATHUKAa OT MAacChl Ipy3a U >KECTKOCTH NPY>KUHBI;
HCCJIEIOBAaHNE HE3aBHCUMOCTH IEpHoJa KoJieOaHU HUTSHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBeCHUs pblyara

Qusuueckue s6neHUs 6 npupode: TPUMEPBHl ABUKEHUS C Pa3IUMUHBIMU
CKOPOCTSIMH B )KHBOW M HEKMBOW MPUPOJIE, NEHCTBUE CHIIBI TPEHUS B IPUPOJIE U

TCXHUKEC, TMPUIHNBBI W OTIUBBI, JABUKCHUC TIJIAHCT ConHeuHoi CUCTCMBI,




PCAKTUBHOC ABUKCHHUC JKXUBBIX OPraHU3MOB, pbIl4aru B TCJIC YCIOBCKA, BJIUSAHHUC
aTMOC(bepHOFO JaBJICHHA Ha JKUBOM OpraHusM, IIJIaBAaHUC pBI6, BOCIIPHUATUEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMUYECKUe BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPEHUSA, AOWHAMOMECTpP, I[IOAIIMIIHUKH, PAKEThI, pbIYyar, HO,I[BI/I)KHBII‘/'I u

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, MPOCTBIC MCXAaHU3MbI B 6LITy,

131 COOOMIAIONIUECs COCY/Abl, YCTPOHWCTBO BOJOMPOBOJA, THAPABIMYECKHHN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp, IXOJOT,
HCITOJIb30BAaHUE YIIBTPA3BYKa B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUUYECKOM  TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIIECTBA.
Kpucrannmaeckue u amopdHsbie Teaa

55 JBwxkenue wyactui BemiecTBa. CBS3b CKOPOCTH JABUKEHUS YaCcTHI[ C

' Temneparypoii. bpoyHoBckoe aBrxenue, nuddysus

2.3 CMmauyuBaHue U KalWJUISIPHBIC SIBIICHUS

2.4 TerioBoe pacuiupeHue U cxaTue

2.5 TernnoBoe paBHOBECHE

Y Buytpennsis sneprus. PaGora u Teruonepenaya Kak CroocoObl H3MEHEHUS

' BHYTPEHHEHN YHEPTUHU

2.7 Buapl Teronepenaun: TemIONPOBOIHOCT, KOHBEKITHUS, U3TyUEHUE
HarpeBanue wu oxnaxaeHue Ten. KoaumdecTBo  TEIOTHL. Y IeNbHas
TEIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPruU B TEIUIOBBIX MpOLECCaX. YPaBHEHUE TEIIIOBOIO
OajaHca:

2.9
QO +0, +..=0
Ucnapenue u xonaeHcanusi. V3mMeHeHuWe BHYTpPEHHEH SHEpPruM B IMpoliecce

510 WUCTIApeHUsI W KOHJAEeHcauuu. KumeHue IKUAKOCTU. VYAenbHas TerioTa

napoobpazoBanus: L = Q/m

2.11

BraxHocTs BO31yXa



2.12

2.13

2.14

2.15

IInaBnenue wu kpucraymmsanus. l3MeHeHHMe BHYTpEHHEW DHEPrUU IIPU

IJIABJICHUHU U KpUCTAJIJIM3allH. y,I[eJ'IBHaX TCIJIOTA I1JIaBJICHUA:

,_0

m

BHYTpeHH}I}I OHEPIUsA CropaHus TOILJIMBA. y,[[eJ'II)HaH TEIJIOTA CrOpaHus TOILIIMBA:
q=0/m

[Tpuntume! padoTs! TermoBbix ABuratenei. KITJI TeroBoro aeuraress

Ilpaxmuueckue pabomul

W3mepenue ynenbHON TEMIOEMKOCTH METAJUIMYECKOTO LMJIMHAPA; KOJIUYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOW TeMIeparypbl (PUKCHPOBAHHOM
Maccbl, B KOTOPYIO OIIYIIEH HAarpeTblid IWIMHIAP; KOJMYECTBA TEIUIOTHI,
OTJIaHHOTO HArpeThIM LUIUHAPOM, TOCJE OMYCKaHUs €ro B BOJY KOMHATHOMN
TEMIIEpaTypbl; OTHOCHUTEIHHON BIIAXKHOCTH BO3[yXa; VYACIbHOW TEIUIOTHI
IiaBieHus Jnpaa. VccnemoBaHwe UW3MEHEHHUs TeMIepaTypbl BOJBI  MPHU
pa3JIMYHBIX YCIOBHUAX; SIBICHUS TEIJIOOOMEHAa NpPU CMEIIUBAHUU XOJOIHOU U

ropsiuei BOJbI; MpoIecca UCIapeHUs

2.16

Duszuueckue s6l1eHUs 8 npupO()e: IMOBCPXHOCTHOC HATSXKCHUC W KaAIlIUJIJIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJIBI B HPUPOALC, U3ITYUCHUC COJ'IHI_Ia, 3aMEp3aHneC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIAPBI, IPUMEPBI UCIIOJIb30BAHUA KPUCTAILIOB,
JKUJKOCTHBIM TEPMOMETp, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOuHa, BUraTellb BHYTPEHHETO

CrOpaHHus
SJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuszanus Teil. J[Ba BUa 3JIE€KTPUUECKUX 3apsiioB
B3aumopeicTBue 3apskeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

34

3.5

Onektpruueckoe mnone. Hanpsok€HHocTh 3nekTpuueckoro mnoid.  [IpuHnmn
CYINEPIIO3UINH IEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apAad0B. I[CI\/'ICTBI/IC QJICKTPHUYCECKOI'O0 TIIOJId Ha

OJICKTPHUYCCKUEC 3apsAabl. HpOBO)IHI/IKI/I N JUDSJICKTPHUKHU

3.6

[TocTostHHBIN AIEKTpUYECKU TOK. JlericTBHs snekTpuyeckoro Toka. Cuia Toka.



Hanpsxenue.
I=q/t,U=A/q

DJIeKTPUYECKOE COPOTUBIICHHE. Y ICTTbHOE AICKTPUIECKOE COMPOTUBIICHHE:

3.7 R = pl/S
13 3akon OMa miis yyacTka anekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COeTMHEHUE MPOBOJHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapannensHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO CONTPOTUBIICHHUS:
U=U;I=1+1;R=2.
2 2 7
CMeniaHHble COSTMHEHUS TPOBOTHUKOB
3.10 Pa6ota u MomHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenmna:
3.11 O=I"R-t
310 OneiT Opcrena. MarHuTHOe TMoJie OPSIMOTO MPOBOJHUKA € TOKOM. JInHMHM
MarHUTHOW MHIYKIIUH
113 MarautHoe 1oOJIe IIOCTOSHHOIO MarHuta. B3anMoOIeNUCTBHE ITOCTOSHHEIX
MarHuToB
3.14 JlelicTBME MarHUTHOTO I0JIS1 HA POBOJHUK C TOKOM
3.15 Onpitel Gapanes. SABnenue snekTpoMarHuTHON uHAYKUUU. [IpaBuino Jlenna
Ilpakmuueckue pabomol
W3mepenne  3lEKTPUYECKOTO  COMPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUIECKOTO TOKA; PaOOTHI DJIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B IPOBOJHUKE

(pe3ucTopsl, JaMIouka), OT HAIMPSKEHUs Ha KOHIIAX MPOBOIHUKA; 3aBUCUMOCTH
COIIPOTUBIICHHS OT JUIMHBI POBOJHHUKA, IJIOIIAJN €0 MOIEPEYHOI0 CEUECHUS U

YACIBHOTO COIIPOTUBJIICHU.



HpOBepKa nmpasujia Jis1 SJICKTPUUYCCKOTIO HAIIPAKCHHA IMPU MOCICIO0BATCIIBHOM
COCIMHCHHUH IIPOBOAHUKOB, IIpaBUWJia IJId CHJbI SJICKTPUYCCKOrO TOKa IIpH

napajuieJIbHOM CO€IMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue s6leHUs 6 npupooe: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 3JICKTPUYECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE IMOJIe 3eMJIH, Ipeiid IMOIIOCOB,
POJIb MArHUTHOTO TIOJISL ISl )KU3HU Ha 3eMJIe, MTOJIIPHOE CUSTHUE
Texnuueckue ycmpouicmea: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
pEeIOXPaHUTENH, DSJEKTPOMArHuT, OJJIEKTPOJBUTaTeNlb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BOJHEL. [lIkana s5ekTpoMarHuTHRIX BOJTH
3.20 JlyueBast moniens cBeta. [IpsimonnHeitHOe pacipocTpaHEeHHE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus ceera
324 Jlunza. Xox nydeii B nunze. DokycHoe paccTosHue JUH3BL. OnTHYeckas cuia
. muu3bl: D = 1/F
3.25 I'ma3 xak onrtuueckas cucrema. OnTudeckue mpudopsI
Ipaxmuuyeckue pabomul
##HtPar#HH#l13mMepenne oNTUYECKON CHIIbI CcOOHMparolied JHMH3BL, (OKYCHOTO
paccTosiHUs coOMparoIiei JIMH3bI (110 CBOWCTBY PaBEHCTBA pa3MepOB MpeIMeTa U
M300paXKeHusi, KOrja MpeiIMET paclojioKeH B JBOMHOM (QoKyce), ImoKa3aTels
3.26 MPEJIOMIIEHUS CTEKJIA.
##tPar#H##llccnenoBanue cBOMCTBa M300pa)KE€HUS, MOJIYYEHHOIO C IOMOIIbIO
coOuparonield JIMH3bI; W3MEHEHHs (OKYCHOTO PACCTOSIHUS IBYX CIIO0KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia MPEIOMJICHHUsSI CBETOBOIO Jiyya OT YIJla MajeHus Ha
IPaHUIIE «BO3JYX — CTEKIIO»
327 Qusuueckue ssnenus 6 npupooe: 3atmenus ConHua u JlyHbl, 1BeTa Ted,
' onTHYECKHE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoucmea: OUYKHM, TIEPUCKOIN, QoToanmapaT, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBEBGIE ABJIEHUA
4.1 PagnoaktuBHOCTh. AJb(da-, Oera-, raMma-u3nyueHus. Peakuuun anbga-u Oera-




pacnana

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-dactui. [nanerapuas Moiens aToma

4.3 CocraB aromHoro spa. M3oromsl

4.4 [lepuona nmonypacnaja aTOMHBIX SITEP

4.5 S nepuble peakuuu. 3aKOHBI COXPAHEHUSI 3aPSA0BOI0 U MACCOBOT'O YMCET
Qusuueckue sA6leHUs 6 Npupode. €CTECTBEHHBIM paJMOAKTUBHBINA (OH,

4.6 KOCMHUYECKHE JIy4yd, PaJUOAKTUBHOE W3JIyU€HUE NPUPOJHBIX MHUHEPAJIOB,
JeiiCTBUE paIMOAKTUBHBIX U3ITyY€HUN Ha OPraHU3M YelIOBeKa

47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, HHANBUAYAIbHBIN J03UMETp, Kamepa

Bunbcona, snepHas 3HEpreTuKa



YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka: 7-i kiacc: 6a30BbI YPOBEHb: YUEOHUK; 3-€ U3jaHue, nepepaboTaHHOe
[Mepoimkun .M., Banos A.W. AxiimonepHoe obiiectBo «3naTenscTBo
«IIpocsemenue»

» dusuka: 8-t kmacc: 6a30BBIM YPOBEHB: YUSOHUK; 3-€ U3laHne, IepepaboTaHHOE
[eprimkun .M., BanoB A.U. AkimonepHoe o6miecTBo «M31arenscTBo
«IIpocsemenue»

» ®uzuka: 9-i knacc: 6a30BbI ypOBEHB: YUEOHUK; 3-€ U3aHue, nepepadoTaHHOE
[leppimikua .M., I'ytHuk E.M., iBanoB A.W. u n1p. AKMOHEpHOE 0011IECTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJISA
» duzuka. Merogudeckoe rmocooue k yueonuky A.B. Ilepoimkuna. 7

kiacc/Puonosny H.B.

» duzuka. Meroguueckoe nocooue k yueonuky A.B. Ileproimikuna. 8

kiacce/Puonosuy H.B.

» Guzuka. [lugaktuyeckue Marepuanisl kK yueOHuky A.B. Ilepoimkuna, E.M.

['yrauk. 9 xnacc/Mapon A.E., Mapon E.A.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

1. ®enepanbHas rocyaapcTBeHHas nHpopmalmonHas cuctema «Mos

mKoia», goctym: myschool.edu.ru.

2. Ilopran «EauHoe conepxanue 00Iero 00pazoBaHus», TOCTY:

edsoo.ru/metodicheskie-materialy
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