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MNOACHUTEJIBHAS 3AIINCKA
OO0mas xapakrepucTuka yueOHOro npeamera « ®usnka»

Kypc ¢usuku — cucremooOpazyronmii Jjisi €CTeCTBEHHOHAYYHBIX YUeOHBIX
PEIMETOB, TOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH,
M3y4aeMbIX XHUMHEH, OWojorued, acTpoHOMHEW U (u3nyeckor reorpaduei.
®duzrka — 3TO MpPeaMEeT, KOTOPBIM HE TOJILKO BHOCHUT OCHOBHOM BKJIaa B
€CTECTBEHHOHAYYHYI0 KapTUHY MHUpPAa, HO M IPEJOCTaBIsieT HauOoyiee SCHBIE
oOpa3npl MPUMEHEHHS HAYyYHOTO METO/a TMO3HaHWS, T € CHoco0a TMOTydeHHS
JIOCTOBEPHBIX 3HaHUH 0 Mupe. Hakownel, pusuka — 310 npeaMeT, KOTOPBIA HapsTy
C JPYyTMMH €CTECTBEHHOHAYYHBIMH MpeIMETaMH JIOJDKEH JaTh oO0ydarouumcs
Ipe/CcTaBiICHUe 00 YBICKATEIbHOCTH HAYYHOTO HCCIENOBAaHUS U  PagoCTd
CaMOCTOSITETFHOTO OTKPBITHSI HOBOTO 3HAHUA.

OnHa U3 rIaBHBIX 3a4a4 (PU3MYECKOTO 00pa3oBaHUSl B CTPYKType OOIIEro
oOpa3oBaHUs COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYUYHOW T'PAMOTHOCTH U
UHTEpeca K HayKe y OCHOBHOM MacChl OOYYarOIIMXCSl, KOTOPbIE B JaJIbHEUIIEM
OyAyT 3aHATHI B caMblX pa3HooOpa3HbIX cdepax aesrenpHocTH. Ho He meHee
BaXHOW 3ajjauell SIBJSIETCS] BBISBICHHE W IMOATOTOBKA TaJAHTIUBBIX MOJIOJBIX
JOJed I TPOAOJDKEHHS 00pa3oBaHUs W JallbHEWIIEH NpoQecCuOHAIbHON
JeSATEIbHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX HCCIIEJOBAHUN U CO3JaHUH HOBBIX
TexHOJO0rui. COraacHO MPUHATOMY B MEXKITYHAPOJHOM COOOILIECTBE ONPEIEICHHUIO,
«EctecTBeHHOHay4YHasi TPaMOTHOCTb — 3TO CIOCOOHOCTH YEJIOBEKa 3aHUMATh
AKTUBHYIO TPAXKIAHCKYIO TMO3UILMIO IO OOIIECTBEHHO 3HAYMMBIM BOMPOCAM,
CBSI3AHHBIM C €CTECTBEHHBIMH HAyKaMH, U €ro T'OTOBHOCTb HHTEPECOBATHCS
€CTECTBEHHOHAYYHBIMU UCSIMHU.

Hay4uHo rpaMOTHBIN 4€JI0BEK CTPEMHUTCSI y9aCTBOBATh B ApTyMEHTHPOBAHHOM
00CY>KJ€HUH TPOOJIeM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM U TEXHOJIOTUSIM, YTO
TpeOyeT OT HEro CIeAYIOIINX KOMIETEHTHOCTEMH:

HAy4YHO OOBSACHATH SIBJICHUS,

OLICHMBATh U TOHUMAaTh OCOOEHHOCTH HAy4YHOT'O UCCIEIOBaHUS,

UHTEPIPETUPOBATh JaHHbIE M HCIOJb30BaTh HAy4YHbIE J0Ka3aTeNbCTBA IS
MOJTy4€HUs BHIBOJIOB.

N3yuenne ¢Gu3nku CocoOHO BHECTH pEMIAIOIINKA BKIaa B (HOPMHpPOBAHUE
€CTECTBEHHOHAYYHOU I'PaMOTHOCTH 00YyYarOIINXCS.

Koppexyuonno-passusarowuii nomenyuan yuebHozo npeomema « Qusukay
obecneuusaem npeoodoNeHUs  00YYAIOWUMUCA — CIe0VIOWUX — Cheyu@uyecKux
mpyoHocmell, 00)YCI108IEHHbIX CIAD0BUOEHUEM.

OTCYTCTBHE Y TMOAABIAIOMIETO0 OOJBIIMHCTBA OOYYAIOIIUXCSI BO3MOXKHOCTH
CaMOCTOATENILHO W OBICTPO  BBISIBJIATH MPU3HAKKM (PU3NYECKUX OOBEKTOB,



yCTaHABIMBATh PE3yJIbTaThl U OCOOCHHOCTH MPOTEKAHUS (PU3NIECKUX TIPOIIECCOB C
MTOMOIIIBIO 3PEHUS;

3aMEJICHHOCTh M (PparMEHTapHOCTh  BOCIHPHUSITHS, HEBO3MOXHOCTb
LEJI0CTHOTO BOCIPUATHS Psiia 00OBbEKTOB;

HeC(HOPMUPOBAHHOCTD MIIM UCKAXKEHHOCTH PsAJIa IPE/ICTaBIICHUN;

HU3KHM ypOBEHb pPAa3BUTHS MEJIKOW MOTOPHMKH, 3PUTEIBHO-MOTOPHOU
KOOpJIMHALIUY;

y3KUH KPYro30op W HEJAOCTATOYHBIN NJisi OMHCAHHS (PU3NYECKHX OOBEKTOB,
MIPOLIECCOB U SIBJICHUM CIOBAapHBIN 3ariac;

0eIHOCTh BOOOpaKEHUSI.

[Ipeonionenne ykazaHHbIX TPYAHOCTEH TOJKHO OCYHIECTBISTHCS Ha Ka)IOM
YPOKE YUUTEJIEM B MPOLECCE TPAMOTHO OPraHU30BaHHOM KOPPEKLIMOHHON padOTHI.

Hean usyuyenus yde0HOro npeamera «Ou3uka

[enu n3yuenus yueOHoro npeamera « Pu3nka» Ha ypoBHE OCHOBHOT'O OOLIETO
oOpa3oBaHus:

NpUOOPETEHUE UHTEPECA U CTPEMIICHUS O0YYAIOIIUXCS K HAYYHOMY U3YUECHHIO
MPUPOIBI, PA3BUTHUE WX UHTEIUIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHUE TPEJCTABICHUN O HAyYHOM METOJI€ MO3HaHUA U (HOPMUPOBAHUE
HCCIIEIOBATENBCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTra W3yUYeHHS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUEe TPEACTABICHUN O poid (PU3MKH I Pa3BUTHS JAPYTHUX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE Mpe/ICTaBICHUI 0 BO3MOYKHBIX cdepax Oymymieit
npodeCCUOHAIBHOW  JEATEIbHOCTH, CBA3aHHOW C (PU3MKON, TMOJATOTOBKA K
JanbHeieMy 0Oy4eHUIo B 3TOM HalpaBJICHHH.

JlocTumxeHrue HSTUX I1ieiell Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
oOecreunBaeTcs peieHueM CIIeTyOIMX 3a/1au:

npUOOpETeHNE 3HAHUIM O TUCKPETHOM CTPOCHHH BEIECTBA, O MEXAaHUUYECKHX,
TEIJIOBBIX, DJICKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

npUOOpEeTeHNE YMEHUU OMHCHIBATh U OOBACHATH (PU3NYECKUE SIBICHUS C
WCIIOJIb30BaHUEM MOJYUYCHHBIX 3HAHUM;

OCBOGHHME METOJIOB  pEIICHUs MPOCTEHIIUX  pacyeTHhIX 3aJady C
UCIIOJIb30BAaHUEM  (PU3WYECKUX  MOJeNield,  TBOPYECKUX U  MPAKTUKO-
OPUEHTUPOBAHHBIX 33744,

pa3BUTHE YMEHWUU HAONIOAATh MPHUPOJHBIC SIBICHHUS W BBIMOIHATH OIBITHI,
nabopaTopHble pabOThl U 3KCIEPUMEHTAIBHBIE UCCIEAOBAHUS C UCIIOIb30BAHUEM
HU3MEPUTEILHBIX MPUOOPOB;



OCBOEHHE TpHUeMOB paboThl ¢ uH(pOpManuend (GU3NIECKOTO CoAep KaHMUS,
BKIItOYasi WH(GOPMAILMI0O O COBPEMEHHBIX JOCTIDKCHUAX (GU3MKH;, aHalu3 U
KPUTHUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HaKOMCTBO €O chepamu MpodecCHOHATBHON ACSITeNbHOCTH, CBSI3aHHBIMU C
¢u3MKONW, U COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAHHBIMHU Ha JOCTHXKEHHUSAX
bu3nYeCcKoi HayKH.

Koppexyuonnvie 3a0auu:

Pa3zBuTHe 3puTENBHOTO, 3PUTEILHO-0CSI3aTEILHOTO U CIIyXOBOT'O BOCIIPUSITHS.

Pa3BuTHE IpOU3BOIBHOIO BHUMAHUSI.

Pa3Butre 1 KOppeKuus namMsTy.

Pa3BuTHE U KOPPEKIHS MBICIUTEILHOU IEITETbHOCTH.

[Ipeononenue BepOanu3ma.

Pa3BuTre MOHOJIOTUYECKON PEYH.

OOoraieHue akTUBHOTO U IAaCCUBHOTO cjoBaps, (OpMHpOBaHHE HOBBIX
MTOHSATHUH.

®opMHpOBaHUE HABBIKOB  3PUTENIBHOTO, 3PUTEIBbHO-OCA3ATEIBHOTO U
CJIyXOBOT'O aHAJIN3a.

®opmHUpOBaHUE HABBIKOB  OCA3aTENIHO-3PUTEIBHOTO  OOCIIEJOBaHUS U
BOCITPUSTHUS IIBETHBIX UJIM Y€PHO-0€IBIX (KOHTPACTHBIX) PEIbePHBIX N300paKeHUN
(wuTrocTpanui, CXeM, MaKeTOB, YEPTEKHBIX PUCYHKOB, TPa(PUKOB U T.I1.).

dopmupoBaHUE CHEUUANbHBIX HPUEMOB OOCIEIOBaHUS U H300pakeHUs
U3Y4aeMBbIX 00BEKTOB JIOCTYITHBIMU CITIOCOOAMHU.

dopmupoBaHUE, YTOUHEHUE WJIM KOPPEKLUs MPEACTAaBICHUIN O MpeaAMeTax U
Ipoueccax OKpyKarolen JeHCTBUTEIIbHOCTH.

Pa3Butre MenKkoi MOTOPHUKHU U 3pUTENBHO-MOTOPHOM KOOPAWHALMY.

CoBepiieHCTBOBaHUE yMEHUs 3pUTEIBHOM OpPUEHTHPOBKHU B
MUKpPOIPOCTPAHCTBE.

Ha usyuyenue ¢usuku (0a30BbIid ypOBEHb) Ha YPOBHE OCHOBHOTO OOLIETrO
oOpazoBanus orBoauTcs 238 4acoB: B 7 kjacce — 68 yacoB (2 yaca B He/IeNi0), B 8
kiacce — 68 vacoB (2 yaca B Hezent0), B 9 kinacce — 102 gaca (3 gaca B Helemio).



COAEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY KAI0IIEero Mupa.

dusnka — Hayka o mnpupone. SABneHus npuponbl. OU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. M3mepenue ¢usnyeckux BenuyuH. Dusnueckue
npubopsl. [lorpenHocts u3mMepeHuit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAayKd HW3YYalOT MPUPOIY.
EcTecTBeHHO-HAyUYHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SIKCIEPUMEHT 110 NMPOBEPKE THIIOTE3, 0ObSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIJIOBbIe, 3JIEKTPUYECKUE, MAarHUTHBIE,

CBETOBBIC SBJICHUS.
2. Dusuyeckue NMpuOOPHI U MpoIeaypa MPSMbIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpezeneHne UEHbI I€IEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. H3mepenue paccTosTHUN.
3. M3mepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypbl IIpU IIOMOLIM >XHUIKOCTHOIO TEpMOMETpa U
JaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO IMPOBEPKE T'MIIOTE3BI: NAIBHOCTH IIOJETA
HIapyKa, MyIeHHOr0 TOPU30HTAIBHO, TEM OOJblIe, YeM OOJIbILIE BHICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTrOMbl M MOJIEKYJbl, HMX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBrkeHune wactul BemiecTBa. CBA3b CKOPOCTH JBWKEHUS YAaCTHI[ C
temriepatypoii. bpoyHoBckoe aBuxkenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIECTBA: CTPOCHHUE ra30B, KUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3bp MEXIy CBOMCTBAMHM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSTHUSIX U UX aTOMHO -MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.



Hemoncmpayuu.

1. HabnroneHue OpOyHOBCKOTO ABUKEHUS.

2. HaGmonenue nuddysum.

3. HaOmionenue  siBieHWH, OOBSACHSAIOMIUXCSA MPUTSKECHUEM W

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.
Jlabopamopnvie pabomul u onvimel.
1. OueHka pauamerpa aroma METOIOM  PSIOB (c
HCIIoJb30BaHueM (oTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO IPUTSIKEHUS.

Pa3nen 3. /IBu:KeHHe U B3aUMOAeCTBHE TeJl.

Mexanudeckoe ABMKEeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOpPOCTh MPU HEPABHOMEPHOM IBWKEHHH. Pacyér myTtu u
BPEMEHU JBUKEHHUSL.

SlBnenue wHepnuu. 3aKOH MHEpUHMH. B3anmoneicTBue Ten Kak MNpUYMHA
U3MEHEHUS] CKOPOCTH JBI)KEHHMS Tell. Macca kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUVIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€AUHULIC
0o0bEMa BelecTBa.

Cuiia Kak XapakTepucTuka B3aumozeicTBus Ten. Cuila ynpyroctd M 3aKOH
['yka. M3mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha IpyTHX IutaHerax. Bec tema. HeBecomocTs. Crnoxkenune
CWJI, HAIIPABJIEHHBIX 110 OAHOU NpsiMoil. PaBHonelcTByomas cuil. Cuna TpeHusl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HabGmronenne MexaH4ecKoro IBMXKECHHS Tela.

N3Mmepenre ckopoCTH MPSIMOJIMHEHHOTO JBUXKECHMUS.
HabGmronenue siBeHUST HHEPIIUH.

Hab6mronenune n3MeHeHusi CKOPOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.

o v A W N e

CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSMOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpezeneHne CKOPOCTH PaBHOMEPHOTO ABUKEHUS (IIapuKa B JKUJIKOCTH,
MOJIEIIH JICKTPUIECKOr0 aBTOMOOMIIS M TaK Jiajee).

2. Ompenenenue cpeaHel CKOPOCTH CKOJIbKEHUs OpycKa WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
Omnpenenenue MWIOTHOCTH TBEPIOIO TeNa.

4. OmbBITHI, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh paCTsSKEHUs (nedopmariim)

NPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.



5. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbl TPEHUSI CKOJBKEHHS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Hasnenne. CriocoObl yMEHBIIICHHUS U YBEIMUEHUs JaBieHus. [laBienue rasa.
3aBUCHUMOCTh JaBJI€HHUA raza OoT oO0b&ma, TemmepaTypsl. [lepemaua maBnenus
TBEPABIMU TEJIAMH, XKUIAKOCTSIMU MU razaMu. 3akoH [lackans. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KHJIKOCTH OT TJIyOMHBI. [ MapocTraThyeckuii
napagokc. CoolOuaromuecs: cocyibl. [ napaBindeckue MEXaHU3MBbl.

Atmocdepa 3emnn u atmMochepHoe napieHue. [IpuduHBl CyliecTBOBaHUS
BO3MyImIHONW 000youkn 3emiu. OmbiT Toppuuemmu. M3mepenue armochepHOTO
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpHOTO JaBIIEHUSI OT BBHICOTHI HaJl YPOBHEM MOPAI.
[TpuOops! 17151 U3MEPEHUs AaTMOC(PEPHOTO TABICHHUSL.

JlelicTBue KUIOKOCTH M ra3a Ha IMOTPYKEHHOE B HUX TEJIO. BeITankuBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

Jlemoncmpayuu.
3aBUCUMOCTbD JABJICHMS ra3a OT TEMIIEPATYpPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuuecknii nmpecc.

[TposiBnenue neicTBUst aTMOCHEPHOTO JaBICHHUS.

3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI OT 00bEMA MOTPYKEHHON YaCTH Tesa

IS A S o

H IINIOTHOCTH ) XUAKOCTH.

N

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BEITCCHEHHOW JKUIKOCTH.

8. YcIioBHe IIaBaHUs TeJl: IUIABAHUE WJIM TIOTPY>KEHUE TE B 3aBUCUMOCTH OT
COOTHOIIICHUS TJIOTHOCTEH TeJa U )KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOAC OT 00bEMa MOrpyKEHHOM B

JKUJIKOCTh YacTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CUJIBI, JEUCTBYIOIIEH Ha  TeJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOILIECH CUIIbI, IEMCTBYIOLIECH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJKUBAIOIICH CHUIIBI,
JIEUCTBYIOIIEH Ha TEJO B KUIKOCTH, OT 00bEMA MOTPYKEHHOU B )KUIKOCTh
YacTH TeJAa U OT IJIOTHOCTH JKUIKOCTH.

5. KoHcTpyupoBanne apeoMmerpa WIM KOHCTPYUPOBAaHHE JIOAKH U
OIIpEelEIIEHUE €€ IPYy30N0ABEMHOCTH.

Pa3zgea 5. PaGoTra u MOIIHOCTH. JHepPrus.



Mexannyeckast pabota. MOITHOCTb.

[TpocTeie MexaHU3MBI: pblYar, 0J0K, HaKJIOHHAsI MJI0CKOCTh. [IpaBuio
paBHOBecHs prluara. [IpumeHeHne npaBuiia paBHOBECHUS pblyara K 0JIOKY.
«3onotoe npaBusio» Mexanuku. KITJ[ mpocteix Mmexanu3MoB. IIpocTeie MeXaHU3MBI
B OBITY U TEXHHUKE.

Mexanuueckass odHeprus. KuHeTnueckas ¢ MOTEHUWAJIbHAs OSHEPIHUs.
[IpeBpamieHne  OJHOTO  BHJA  MEXAHWUYECKOW  DHEPrMM B JIPYIOM.
3aKOH COXPAHEHUS JHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1.IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThl CUIIbI TPEHUS IPU PABHOMEPHOM JBUKEHHUHU TeJIa MO

TOPU30HTAIBLHON MOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECUS pblyara.
3. Hzmepenue KIIJl HaKI1OHHOM NIIOCKOCTH.

4. V3yueHune 3aKOHA COXPAaHEHUs MEXAHUYECKON YHEPTUH.
8 KUIACC

Paznea 6. TenioBble iBJICHHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO--KMHETUYECKOW TEOPUU CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJI. OIIBITBI, MOATBEPKIAIOIINAE
OCHOBHBIE TI0JIOXKEHUS MOJIEKYJIAPHO -KUHETUYECKOU TEOPUHU.

Mogenun TBEPAOTO, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJSIPHO--KUHETUYECKOU TEOPUH.
CmaurBaHU€E U KaNWUISIPHBIE ABJIEHUS. TEnIoBoe paclinpeHUe U CKaThe.

Temneparypa. CBsi3p TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABUKECHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TerIonepeaaya u coBepiieHre padoTel. Buabl Temonepenayu: TemIONpOBOIHOCTD,
KOHBEKL M, U3ITyYEHHUE.

KonuuectBo TemnoThl. YaenbHas TEMJIOEMKOCTh BeLIECTBA. TemiaooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHEe TeryioBoro Oananca. [lnaBneHue u
OTBEpACBAHUE KPUCTAUIMUYECKUX BEIIECTB. YJelbHAs TEIJIOTAa IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcanus. Mcmapenue. Kunenue. VYiaenpHas TtemsoTta
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWIIEHHS OT aTMoc(hepHOro
JTaBJICHHSL.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.



[Tpunuumne pabots! TernoBbix Asurareneit KI1J[ rermmoBoro npuratens.

TernoBsie ABUTI'aTCJIM U 3alllMTa OKpY)K&I-OHIGfI CpCIbI.

3aKoH COXpPAaHCHH:A U IPCBpAICHUS SHCPTHUH B TCIINIOBBIX ITPOLCCCAX.

Hemoncmpayuu.

1.

2
3
4.
5
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HabmtoieHue OpoyHOBCKOTO IBUKEHUSI.

Hab6mronenune nuddysun.

Habmroienue siBineHnii cMauuBaHMsl U KalWJUIAPHBIX SIBJICHUM.
HabGnronenue TemioBoro paciupeHus Tedl.

W3meHeHue AaBieHUs ra3a MpU U3MEHEHUM OObEMa W HArpeBaHUU WIIU
OXJIaXICHUH.

[TpaBuiia u3MepeHus TeMIepaTypsbl.

Bune! Teruionepenayn.

OxJtakieHue Ipyu COBEPUIEHUU paOOTHI.

HarpeBanue npu coBepiieHnH paObOTbl BHEIIHUMU CHUJIAMH.

. CpaBHEHHE TEIUIOEMKOCTEN PA3JINYHBIX BELIECTB.

. Habnronenue xkumnenus.

. HabnmroieHue nocTostHCTBa TeMIEpaTyphl PU TIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTATEICH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIJIOB OBAPEHHOM COJIM MJIM caxapa.
OnbITEl 10 HAONIOJEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue gaBleHUs BO3yXa B OJJIOHE MITPUILA.

OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTh JAaBJIEHUS BO3AyXa OT €ro
o0b€Ma M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rumoTe3bl JIMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne w3MeHeHUsT BHYTPEHHEH OHEpPruM Tela B pe3yibTare
TEeIJIoNnepeayr U padOThl BHEITHUX CHJI.

UccnenoBanue siBICHUS TEIIOOOMEHA MPU CMENIMBAHUM XOJOJHOU H
ropsiyer BOJIBL.

Omnpenenenue  KOJMYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOM  TIpHU
TEMJI000MEHE C HATPEThIM METALTUICCKUM ITUITUHAPOM.
OnpeneneHneyaeabHOUTEIITIOEMKOCTUBENIECTRA.
HccnenoBannenponeccancriapeHusl.
OrnpeneneHneoTHOCUTENbHONBIIAXKHOCTUBO3AYXA.

Onpenenenue yaeabHOW TEMIOTHI MIABJICHUS Jb/A.



Pasznen 7. diekTpruyecKue M MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba poaa 3JIEKTpUYECKHX 3apsaoB. B3aumonencTBue
3apsOKeHHbIX  Ted. 3akoH KyioHa (3aBUCHMMOCTh CHJIBI  B3aUMOJIEHCTBUS
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apS0B U PACCTOSTHUS MEKIY TEIaMH).

Onextpuyeckoe mnosie. Hanpssk€HHOCTH anekTpudeckoro mnosd. [lpuHimn
CYNEPHO3ULIHNHU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA 3JIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBOOHMKM W JMDJIEKTPUKH. 3aKOH  COXPAaHEHUS
IIEKTPUYECKOTO 3apsija.

ONEKTPUYECKUA TOK. YCIOBHS CyLIECTBOBAaHUS JJIEKTPUUYECKOIO TOKA.
VcTOYHMKN TOCTOSHHOrO TOKa. JIEeMCTBHSI 3JIEKTPUYECKOrOo TOKa (TEIMJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U T'a3ax.

Onextpudeckas nenb. Cuna  TOKa.  DIEKTPUYECKOE  HAIPSKEHUE.
ConpoTHBIIEHHE MPOBOJHUKA. Y IEJIBHOE CONPOTUBIEHUE BewlecTBa. 3akoH Oma
JU1s yyacTka nenu. [locimenoBarenbHOe U MapayIenbHOE COEANHEHUE POBOJHUKOB.

PaGora u MoOIIHOCTh 3JeKTpUYecKoro Toka. 3akoH Jlxoyns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[locTosiHHBIE ~ MarHWTHl.  B3auMoAeiCTBME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarauTHoe nosie. MarauTHOE 1noJie 3eMJIM U €r0 3Ha4€HHE JUIsl KU3HHU Ha 3eMIIE.
Oneir  Opcrega. MaraurHoe moJe  3JIEKTPUYECKOro Toka. lIpumenenue
AIIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHUTHOTO MOJISl HA IPOBOAHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. lCnonb30BaHWE HSIIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHne dneKTpoMarHuTHOW MHAYKIuU. IpaBuno Jlenna.
Onextporenepatop. CriocoObI OTyYEeHUSI STIEKTPUIECKON IHEPTUH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Hemoncmpauuu.

DJIeKTpU3aLUATE.

JIBa poJia JIEKTPUUECKHX 3aps/I0OB U B3aUMOJICHCTBUE 3apsyKEHHBIX TEll.
Y CTpoRCTBO M IEHCTBUEITEKTPOCKOIIA.
DneKTpoCcTaTHYECKassUH YKL
3aKOHCOXpaHEHUSAIIEKTPUUECKUX3aAPSI0B.

[TpOBOJTHUKY U TUBIEKTPUKHU.

MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
N CTOYHUKUTIOCTOSIHHOTOTOKA.
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JIeCTBUARIEKTPUIECKOTOTOKA.
10. DNEKTPUUECKUUTOK B KUIKOCTH.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

["a3oBeIipaspsia.

N3mepeHre CUIIbITOKaaMIIEPMETPOM.

N3Mepenne 3IeKTpUuueCKOTOHANPSKEHUSBOJILTMETPOM.

Peocrar u MarazuHcONpOTUBIICHUMN.
B3anMonelicTBHENOCTOSTHHBIXMAarHUTOB.

MopenupoBaHue HEBO3MOXKHOCTH Pa3/ICICHUS MOJOCOB MAarHUTA.
MopenupoBaHue MarHUTHBIX TIOJIEH MOCTOSHHBIX MarHUTOB.
OneiTOpcrena.

MarnutHoenonaeToka. DJIeKTPOMarHur.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.
DNEeKTPOIBUTATEIBIIOCTOSIHHOTOTOKA.

HccnenoBannes BICHUSIAICKTPOMArHUTHOMUH Ty KITUH.
OnbiTei®apanes.

3aBUCUMOCTh HANpaBJICHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBUW €ro
BO3HUKHOBCHHSI.

DJIEKTPOTreHEPATOPIOCTOSIHHOTOTOKA.

Jlabopamopnvie pabomel u onvimel.

1.
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10.
11.

12.

OmnpITel MO HAOMIONCHHWIO DJICKTPU3AIlMKM  Tel MHAYKIMEH U Ipu
COIIPUKOCHOBEHUH.

HccnenoBanne JOEUCTBUS DJIEKTPUYECKOrO IO HA IIPOBOJHUKUA U
JTIBJIEKTPUKHU.

COopka u mpoBepka paboThI NEKTPUIECKOM IIEMU MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHUe CUIIbI TOKA.

N3mepenune u peryJImpoBaHUCHAIIPSIAKCHUSA.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MUAYIIETO 4Y€pe3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbIThl, JAEMOHCTPUPYIOILINE 3aBUCUMOCTb BJIEKTPUUYECKOTO
CONPOTHUBIICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJN IOMEPEYHOrO
CECUCHUS U MaTepraa.

[IpoBepka mnpaBwia CIOXKEHUS HANPSHKEHUW TP MOCIEI0BATEIBHOM
COEIVMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia g CWJIbl TOKAa IPU MNapalieIbHOM COEIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padboThI AIEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 Pe3UCTop.
OmnpeneneHne MOIIMHOCTH  BJIEKTPUUYECKOTO TOKA, BBIACISEMOM Ha
pesucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO 4Y€pe3 JIAMIOYKY, OT
HaNpsHKEHUS Ha HEW.



13. Onpenenenne K111 narpesarens.

14. MccnenoBaHre MarHUTHOTO B3aUMOJECVCTBUS ITOCTOSSHHBIX MAarHUTOB.

15. 3yuenue MarHuTHOTO IOJIA TOCTOSTHHBIX MarHuTOB

OpU WX OObEIUHEHUM U PA3ACICHUM.

16. MccnenoBanue NENCTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITEL, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aMMOJEHCTBUSA
KATYILIKU C TOKOM M MarHuTa OT CWJIBI TOKA M HAIPABJICHUS TOKA B KATYIIIKE.

18. MI3yueHune AeiMCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHnpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENIS.

20. U3mepenue KIIJI anmekTpoaBUraTesibHOMyCTaHOBKH.

21. OmBITBl IO HMCCJIEAOBAHMIO SIBICHUS JJIEKTPOMATHUTHOM WHIYKLHWH:
MCCIIEOBAHUE U3MEHEHNI 3HAYCHHNSI M HAPABJICHUS HHAYKIMOHHOTO TOKA.
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Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepuanbHas Touka. (Cucrema oOTcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOTIO JBWKEHHS. PaBHOMEpHOE NPSMOJIUHEWHOE
nBrkeHue. HepaBHOMEpHOE NpsAMONMHENHOE ABHKeHUE. CpenHsss 1 MTHOBEHHAs
CKOpPOCTb TeJla TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMOMHEHHOe aBwkeHue. CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMMXKEHUE MO OKpY>KHOCTH. Ilepmon u dacrora obparieHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepseiit 3axk0oH HeroToHa. Broponi 3akoH Herorona. Tperunii 3akoH HeroToHa.
[IpuHIMIT CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUs: Cujla TPEHUS CKOJIBKEHUS, CHIIa
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHUSL.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUSA. YCKOpPEHHE CBOOOJIHOIO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTtepuanbHON TOYkH. AOCONOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusl. MOMEHT cuiibl. L{eHTp TsxecTH.

Nmnynsc tena. MI3MeHeHne umnyibca. VIMITynbC chiibl. 3aKOH COXPaHEHHMSI
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTh. PaboTa cuil TsSKECTH, YHPYToCTH,
TpeHusi. CBs3b dHEpruM U padoThl. [loTeHIIManbHas SHEPTUS Tela, MOJHATOTO HaJl
MMOBEPXHOCTHIO 3eMIM. [loTeHIIManbHas s3Heprust CxxaTou npyxuHbl. Kunetnueckas
sHeprus. TeopeMa 0 KHHETUYECKOW SHEPTUU.



3aKOHCOXPaHEHUAMEXaHUYECKOUIHEPTUU.
Hemoncmpauuu.

1.
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8.
9.

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

HaOmroienre MexaHu4ecKoro JABUKEHUS TeJla OTHOCUTEIBHO Pa3HBIX Tel
OTCUETA.

CpaBHeHME TIyTE€d U TPACKTOPUM JBMXKEHHUSI OJTHOTO M TOTO XK€ Teia
OTHOCHUTEJIbHO Pa3HBIX TEJl OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJTMHEWMHOTO JIBUKEHHS.
HccnenoBaHnenpru3HaKOBPaBHOY CKOPEHHOT OJIBUKEHHS.

HaOmronenue aBrKeHUs Tela Mo OKPYKHOCTH.

HaOnronenne MexaHUYeCKUX SIBIICHUM, MPOUCXOASIIUX B CUCTEME OTCUETA
«Tenexkay npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCHUTEIBHO
KaOuHeTa (QU3UKU.

3aBUCMMOCTh YCKOPEHMS TeJla OT MACChl Te€la U JCUCTBYIOIIEH HAa HETO
CHJIBL.

HaOmronenue paBeHcTBa CUII PU B3aUMOJICUCTBUU TEIL.

N3mMeHneHne Beca Tena npu yCKOPEHHOM JIBUKEHHH.

[Iepenaya uMnysbca Npu B3aUMOJICHCTBUM TEIL.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHue UMITyJIbCa MPU HEYTIPYTOM B3aUMOICUCTBUM.

CoxpaHeHre UMITYJIbca MPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.
Halnronennepeak THBHOTO/IBHXKCHUS.

CoxpaHeHre MEXaHHMYECKON PHEPTHUH MPH CBOOOTHOM TTa/ICHUH.
CoxpaHeHre MEXaHUYECKOW YHEPTUU MPU ABUKEHUHU TeNa MO TEUCTBUEM
NPy KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBaHue TpakTa JJisi pa3roHa M JajJbHEHIIEro paBHOMEPHOIO
JBHDKCHUS IIAPUKA WIIH TEIIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHUSI OpycKa WM JBHXKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPeHHUs Telda NpPH PAaBHOYCKOPEHHOM JABWKEHUU I10
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHM MPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THIIOTE3bI: €CIM TIPU PABHOYCKOPEHHOM JBMXKEHUU 03
HayaJbHONW CKOPOCTH IYTU OTHOCATCS KaK PsJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIbl TPEHHUS CKOJIBKEHHUS OT  CHIIbI
HOPMAJILHOTO JaBJICHHUS.



7. OmnpenenennexkodPuireHTaTPEeHUACKOIbKEHNUS.

8. OmnpeneneHNeKECTKOCTUIPYKUHBI.

9. Omnpenenenue padbOTHI CUJIbI TPEHUS IPU PABHOMEPHOM JIBH>KEHUU Teja Mo

TOPU30HTAJIBLHOM MOBEPXHOCTH.
10. Onpenenenne pabOTBI  CWJIBI  YOPYTOCTH TIpH  TOIBEME Tpy3a C
MCIIOJIb30BaHUEM HETOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

11. I3y4yeHue3akoHacOXpaHEHUSIHEPTUU.

Pa3znen 9. Mexannueckune KoJie0aHus M BOJIHBI.

KonebarensHoe nemkenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMI: TIEPHO/T,
4acToTa, aMIUINTy1a. MaTeMaTudecKui U NPYKUHHBIM MasTHUKU. [IpeBpaienue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxaronme  kosieOaHus.  BbIHyXJeHHble — KosieOaHusi.  Pe3oHaHc.
Mexannueckue BosHBI. (CBOMCTBA MEXaHWYECKUX BOJH. [IpomonpHble W
MonepeyHbie BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUSI.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3Byk. ['poMKkoCTh 3ByKa U BbicOTa TOoHA. OTpaxenue 3Byka. MudpazByk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TeEI MO AEHCTBUEM CWJIBI TSKECTH W CHJIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGmronenue BIHYKICHHBIX KOJI€OaHU U PE30HAHCA.
PacnipocTpaneHue npo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).
HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
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AKYyCTUYECKUIPE30HAHC.

Jlabopamopnvie pabomel u onvimel.

1. OmpeneneHne dYacTOTBI U neproja  KoJjcOaHmiA

MaTEMaTUYECKOT0 MasSTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJIa KOIeOaHUH MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBHCHUMOCTH TEepUOJia KOJECOAHUI MOBEIIEHHOTO K HUTU
rpy3a OT JIJUHBI HATH.

4. VccnemoBaHue 3aBUCHUMOCTH TIEpUOa KOJCOaHUH MPY>KUHHOTO MasiTHUKA
OT Macchl rpy3a.

5. IIpoBepka HE3aBUCUMOCTH TMepuoaa KojieOaHUM Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Tpy3a.

6. OmbITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  TE€pHOJa  KOJIeOaHUM
MPY>KUHHOTO MasiTHUKA OT MACChl Tpy3a M )KECTKOCTH MPY>KUHBI.

7. W3mepeHmne ycKopeHUssCBOOOTHOTOIAICHUS.



Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJeKTpOMarHuTHble  BodHbL.  CBolicTBa
AIEKTPOMArHUTHBIX BOJH. lllkana »ieKTpOMarHWTHBIX BOJH. Mcmonp3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoiaHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIXBOJIH.

2. BoJIHOBBIECBOMCTBACBETA.

Jlabopamopnvie pabomul u onvimel.

1.M3ydyeHrue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C IMOMOIIbIO MOOMIIBHOTO

tenedoHa.

Paszgen 11. CBeToBbI€ AABJICHHS.

JlyueBas  mogmens  cBera.  Mcrounuku — cBera.  [IpsamonuHeiinoe
pactpoctpanenue ceera. 3atmenust Connua u Jlynsl. Otpaxenue csera. Ilimockoe
3€pKaJI0. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cera. 3akoH npenomieHus ceeta. [lonHoe BHyTpeHHEe
OTpaXEHUE CBETA. Hcnonb30oBaHrWe TMOJTHOTO  BHYTPEHHETO
OTPAKECHUSI B ONTUYECKUX CBETOBOJAX.

JInnza. Xop nyuedt B inH3e. OnTuyeckas cuctema (hoToanmnapara, MUKpOCKOIIa
u Teneckomna. ['na3 kak ontuyeckas cucreMa. bim3opyKoCcTh U 1adbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekTp. Omnbitel HbioToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceeTa.

Hemoncmpauuu.

[IpssMonMHENHOEPACITPOCTPAHEHUECBETA.

OTpaxkeHuecBeTa.

[Tonyuenne n300pakeHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[IpenmomiienuecBera.

OnTHYEeCKUNCBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.
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[Tpuniun geictBus doToanmapara, MUKPOCKOTIA M TEJIECKOIIA.
10. Monensriasa.

11. Paznosxenue 6e0ro cBeTa B CIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.
Jlabopamopnsie pabomel u onvimel.



1. HMccnemoBanue 3aBUCUMOCTH yIja OTPaXE€HHs CBETOBOIO Jiyda OT yrjia
IaJICHUS.

2. M3ydeHue xapakTepUCTUK U300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCHUMOCTH yTila IPEJIOMIIEHUS CBETOBOIO JIyda OT yIUIA
NIAJICHUS HA TPAHULIE «BO3LyX—CTEKIION.

4. TlomydeHue n300pakeHHI C MOMOILBI COOUPAIOLIEH JTHH3BI.

5. Omnpenenenure GOKYCHOTO pacCTOSHUA U ONTUYECKON CHIIBI COOMparOIIen
JINH3BI.

6. OIBITBI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CHEKTP.

7. ONBITBI 1O BOCHPUATHUIO LIBETA MPEIMETOB IPU HUX HAOJIOIEHUU Yepes3
L[BETOBBIC (PUIIBTPBHI.

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdopaa u mianerapHas mozenb aroma. Mogenb aroma bopa.

HcnyckaHue u noriomeHne cBeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmMma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. Hykmnonnas wmopens aromHoro sAnpa. MWsortomsl. PaanoaxTuBHBIE
npespaieHus. [lepron momypacmana aTOMHBIX SIEP.

SnepHple peakuuu. 3aKOHBI COXPAHEHHs 3apsSI0BOIO M MAacCOBOTO YHCEIL
OHeprus CBs3M aTOMHBIX sjep. CBA3b Maccel W 3HEpruu. Peaknum cuHTE3a U
nenenus saep. Mcrounnku 3eprun CosHIa U 3BE3 1.

Snepnas sHepreruka. JleMCTBHS paaMOAKTUBHBIX H3JIYyYCHHU HA IKUBBIC
OpPTaHU3MBI.

Jemoncmpayuu.

CHnexTppIn3iIy4eHus U MOTJIOIEHHUS.
CrHeKTphIpa3IM4HbIXTa30B.
CnekTpBogopoa.

HaGmronenue tpexoB B kamepe Buibcona.
PaGoTa cuéTuynkanoHN3UPYIOMUXU3TYyYCHUN.

o v ok w N PE

Peructpanus u3mydeHus MpUPOIHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnvie pabomel u onvimel.

1. HalnroneHue CIUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanue TpeKOB: U3MEPEHUE YHEPTUN YACTHUIIBI IO TOPMO3HOMY MY TH

(o dhoTtorpadusam).

3. M3mepenue pagnoakTiBHOTO(OHA.

IHoBTOpPHUTEIHLHO-00001IAO U MOAYJIb.

[ToBTOpUTENHEHO--0000MITAIONINN MOAYJTH TIPEAHA3HAYCH JJII CUCTEMATH3aIluN
1 00001IeHUS TPEAMETHOTO COIEPKAHUS U OTIBITA ICSITEIIBHOCTH, MPUOOPETEHHOTO
Py M3YYCHUH BCEro Kypca (U3MKH, a TakKe I MOATOTOBKH K OCHOBHOMY



TOCYJapCTBEHHOMY 3K3aMeHY N0 (M3UKe i O0ydJaroIMXCs, BBIOPABIIUX ATOT
y4eOHBIN MpeIMeT.

[Ipu M3yyeHUn AAHHOTO MOJYJISI PEaTUu3yI0TCs U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIIeYUBACTCS JOCTHKCHHUE MPEAMETHBIX U
METANpEeMETHBIX  IUIAHUPYEMBIX  pE3yJIbTAaTOB  OOydeHus, GOpMHUpPYETCs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUAMH OOBACHATH (pu3myeckue
SBJICHUSI, TIPUMEHSS TIOJyYCHHBIC 3HAHUWSA, pemaTh 3aJa4yd, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTAIbHBIC.

[IpuHIMNIHATBHO IEITEIRHOCTHBIN XapaKTEP JAHHOTO pa3eia peain3yercs 3a
CU€T TOTO, YTO O0YUAIOUINECs BBHIOIHAIOT 3a/IaHUs, B KOTOPBIX UM IpejIaraercs:

Ha OCHOBE IMOJTYYEHHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBSICHATH
dbusznyeckue  SABIEHUS B OKpPYXKAlIIeW  mpupoie W MOBCEIHEBHOU

YKU3HH;UCTIOJIb30BaTh HAYYHBIC METO I NCCIICAOBAHMS (PU3HUCCKUX SIBJICHUM,

B TOM
YUCIIe 71 IPOBEPKH TUITOTE3 U TTOTYUYCHHS TEOPETUIECKUX BBIBOJIOB;

OOBSCHATh HAy4yHbIE OCHOBBI HaMOOJIE€ BAXHBIX JOCTIXKEHHM COBPEMEHHBIX
TEXHOJIOTHA, HaPpUMep, IPAKTUICCKOTO HCITOH30BAHUS PA3TNIHBIX HCTOYHHKOB
PHEPrUH Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHUS BCEX M3BECTHBIX BHJIOB
SHEPIrHUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKU HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs HAMPABIICHO

Ha JIOCTW)KEHHE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yIbTaTOB.
B pesynbrare usyuenus GuU3MKU Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomerocsi 0yyT cOpMUPOBaHbI CIEAYIONINE JTUUYHOCTHBIE PE3yJIbTaThl B

qaCTH:

1) MaAaTPUOTUYIECCKOIOBOCIIMTAHUS

0 mnposiBieHMEe UWHTEpeca K MCTOPUUM M COBPEMEHHOMY COCTOSTHUIO
poccuiickoi (hU3NYecKo HayKH;

O OCHHOCTHOC OTHOIICHHMC K JOCTHXXCHHAM pOCCHﬁCKHX y‘léHBIX-
-(l)I/IBI/IKOB;DZ) IPAKIAHCKOIo U 1yXOBHO-HPABCTBCHHOI'O BOCIIUTAHMHA

a TOTOBHOCTh K  AKTUBHOMY  Y4YacTHMI0O B OOCYXXACHHUHU
OOIIIECTBEHHO3HAYMMbBIXH ~ 3THUECKUX  MpoOJeM,  CBSI3aHHBIX  C
PaKTUYECKUM MPUMEHEHUEM JOCTHKEHUN (PU3UKH;

0 oco3Hanume BaXKHOCTH  MOPAIbHO--3TUYCCKUX  TMPHUHIUIIOB B
JEATEIIbHOCTH YUEHOTO;
3) 3¢TeTHYeCKOrOBOCIIUTAHMS :

O BocrnpusiTUE OSCTETHMUYECKUX KadeCcTB (UBUYECKOM HayKu: e€
TFapMOHHYHOTO ITOCTPOCHHSI, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;04)
HEHHOCTHHAYYHOTONIO3HAHUS

0 oco3HaHue HNEHHOCTH (PU3MYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTa
IIO3HAHWS  MHpPA, OCHOBBI  PA3BUTHs  TEXHOJIOTUM, BaKHEHIIEH
COCTaBJISIIOLIEN KYJIbTYPBI;

0 pa3BuTHE Hay4YHOU JTHO003HATEIBHOCTH, MHTEPECA K UCCIEA0BATEIbCKOM
NesATEIbHOCTH;

5) ¢dopmupoBaHusi KYJIbTYPHI 310POBbSI U 3MOLMOHAIBLHOI0
0J1aronoJry4ms:

0 oco3HaHuWe IEHHOCTH O€30macHOr0 o0pa3a KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TPABHJI O€30MaCHOTO TMOBEJCHUS Ha
TpaHCIIOPTE, Ha JJOPOTaX, C AJICKTPUIECKUM U TETIOBBIM 000PY/I0BAaHUEM B
JIOMAITHUX YCJIOBUSIX;



0 cdopmupoBaHHOCTh HaBblKa pedeKcuu, MpU3HAHKUE CBOETO MpaBa Ha
ommOKy ®  TaKoro e IMpaBa |y Jpyroro  dYeioBeka;n6)
TPYAOBOTIOBOCIIUTAHNS:

0 akTUBHOE y4yacTHe B PEIICHHWU MPAKTUYECKUX 3a/ad (B paMKaX CEMbH,
oOpa3oBaTeILHON OpraHu3aluu, ropoja, Kpas) TEXHOJOTUYECKOW u
COITMAJILHON HAIPaBJICHHOCTH, TPEOYIONIUX B TOM YHCJIE M (PU3UICCKUX
3HAHUU;

0 wHTEpeC K NPaAKTUYECKOMY H3YUYEHUIO Tpodecchil, CBI3aHHBIX C
bu3uKoif;07) IKOJOTrH4eCKOTOBOCTTUTAHMS :

O OpHUCHTAIUA HA IIPUMCHCHUC (1)I/IBI/I‘IGCKHX 3HAHUU HJI pCIICHUA 3a/1a4 B
o0OiacTn OKpY)K&I-OHlGﬁ CpCAbl, IINTAHUPOBAHHA IIOCTYIIKOB H OLICHKH HX
BO3MOXKHBIX I'IOCJIGI[CTBI/Iﬁ JJIsA Opr}KaI-OIHGf;I CpCabI;

0 oco3HaHue ri100aIbHOr0 XapakTepa IKOJIOTHUSCKUX MPO0JIeM U My Tel ux
peuIeHHUS;

8) ajanTanumn K U3MEHAIIMUMCH YCJI0BUAM COUMAJIBLHON U PUPOAHOM
cpeabl:

0 nmoTpeOHOCTh BO B3aMMOJICUCTBUU TMPHU BBINOJTHEHUHU HUCCIICIOBAHUN U
MPOEKTOB (PU3NUECKON HAMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSAM
JPYTHUX;

0 mnoBbIlIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 IPAKTUUYECKYIO
JICITECIILHOCTD;

O mnorpebHOCTP B (OPMUPOBAHWM HOBBIX 3HAHUW, B TOM YHCJE
dbopMyIMpOBaTh HACH, TOHATHSA, THUIOTE3bl O (U3UYCCKHX OOBEKTAX MU
SIBJICHUSX

0 oco3HaHue NePUIUMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B
007acTH PU3HKHY;

0 ninaHupoBaHHE CBOETO Pa3BUTHS B MPHUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUI;

OcTpemiieHne aHaIM3UpPOBAaTh M BBISABIATH B3aWMOCBSI3U  NPUPOJIBI,
o0IIecTBa U KOHOMHUKH, B TOM YHCJI€ C HCIOJb30BAHHEM (PUINYECKUX
3HAHUU;

OoueHka cBOMX AEMCTBUH C y4ETOM BIIMSHMS Ha OKPY’KAIOIIYyIO Cpeny,
BO3MO>KHBIX [VI00AJBHBIX TOCIEICTBUM.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbTare ocBoeHMs IporpaMMBbl IO (PU3UKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanust y oOydaromerocs OyayT cQOpMHUpPOBaHB MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIIUE TO3HABATENIbHbIC YHUBEPCATIbHBIE YUeOHbIE IeHCTBUS,
KOMMYHUKATHUBHBIE  YHUBEpCaJbHblE  y4eOHBbIE  JCHCTBUS,  PETYJISTHBHBIC
yHHUBEpCaJbHbIC yueOHbIC TEUCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Ba3oBnle Jjornueckue a1eiicTBUA:



BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB
(s1BNIEHUI );
yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(DUKAIIUN, OCHOBAHUS IS
000OIIIECHHS U CPaBHEHHS,;
BBISIBJISATH 3aKOHOMEPHOCTHU M MIPOTUBOPEUHS B pacCMaTpUBaeMbIX (hakTax,
JAHHBIX ¥ HAOIFOJICHUSIX, OTHOCSIIUXCS K (PU3HMUYECKUM SIBIICHUSIM;

BBISIBIIATh TTPUYMHHO--CJICICTBEHHBIC CBS3W NMPU W3YYCHUH (PU3UUECKHUX
SBJICHUH U MPOLIECCOB, J€JaTh BEIBOJIbI C UCIIOIb30BaHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOYEHUHN, BBIABUTATh THIOTE3bl O B3aUMOCBS3SIX
(bU3HYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BBIOUPATH CIIOCOO peleHus: yueOHoM hru3ndecKoit 3a1auu
(cpaBHEHME HECKOJIbKMX BApUAHTOB pEIICHMs, BbIOOp HaumboJee
MOAXOJAIIETO C YYETOM CAMOCTOSITENILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBblencciieoBare/ibCKueIeHCTBHSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH [0 CAMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY OMBIT, HECIOKHBIN
(U3MYECKUI HKCIEPUMEHT, HEOOJNBIIOE HCCIEN0BaHUE (U3UUYECKOTO
SIBJICHUSI,

OLICHMBaTh HAa NPUMEHUMOCTb U  JOCTOBEPHOCTh HH(POPMALHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeTIbHO (hOPMYJIUPOBATH 0OOOIIEHUS U BBIBOJIBI MO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalibHEHIIee pa3BUTHE  (PUBHUYECKUX
MPOLIECCOB, a TAK)KE BBIJIBUTATh MPEIIOI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCJIOBHSIX U KOHTEKCTAaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3TUYHBIC METOABI, HHCTPYMEHTHI U 3alpOChI MPU TTOWCKE U
otOope WH(POPMALMU WM JAHHBIX C YYETOM MPEIJIOKEHHON yueOHOM
(bu3uYeCKON 3a1a9H;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIIUIO
pPa3TUYHBIX BUIOB M (POPM MIPEICTABICHNUS,

CaMOCTOSATEIILHO  BBIOMpAaTh ONTUMAJIbHYIO (GOpMy MpeACTaBICHUS
uHQopMaIMu W WUIIOCTPUPOBATh pEIIaeMble 3a/ladyd  HECIOKHBIMHU
CXeMaMH, uarpaMmMamMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMyHMKaTHBHBICYHHBEpPCAJIbHbIeyYeOHbIe1eliCTBUA:

B Xoje 0OCyXaeHus y4eOHOro maTepuaia, pe3yiabTaToB J1abOPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYK1aeMOU TEMBI U



BBICKA3bIBaTh WJIEH, HALICJECHHbIE HA PELICHUE 3aJa4d WU IOAJCpKAHUE
OJ1aroXKeNaTeIbHOCTH OOILEHUS;

COMOCTAaBIISATh CBOM CYXKIEHUS C CYXICHUSMU JPYTMX YYaCTHHUKOB
Juasora, oOHapyXUBaTh pa3IMuue U CXOACTBO MO3ULIMIL;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOJIMYHO IPECTABIATh PE3YbTAThl BBIMOJIHEHHOTO (PU3MUECKOTO OINbITa
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

INOHUMATh U UCIIOJIb30BaTh IPEUMYIIIECTBA KOMAaHHON U MHAUBU Ty AJIbHOM
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJTM COBMECTHOM JESTEIIbHOCTH, OPTaHU30BbIBaTh JAEHCTBUS
no €€ JOCTWKEHUIO: pACIpPENesaTh poOJM, OO0CYXJaTh NPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHHUSI HECKOJIBKUX JIFO/ICH;
BBITNOJHATH CBOIO YaCTh padOThI, JOCTUTask KAYECTBEHHOI'O pe3yibTara o
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JICUCTBHS C APYTUMH YIC€HAMU
KOMaH/Ibl;

OLICHMBATh KaueCTBO CBOErO BKJaJa B OOLIMI NPOAYKT MO KPUTEPUSM,
CaMOCTOATENBLHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusanus:

BBISIBIISATH TIPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CHUTYallUAX, TPEOYIOIMIUX
TUTSL petieHusT (GU3NICCKUX 3HAHUM;

OPUEHTHUPOBAThCS B  PAIMUHBIX TOAXOJAX TNPUHITHS  pelIeHUui
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHHs] B TPYyMIE, MPUHSATHE PEIICHUI
rpyIIoi);

CaMOCTOATENLHO COCTABJISITH AITOPUTM pellieHrs PU3NUECKON 3a1aun UITH
IUTaHAa WCCIIEAOBAHUSA C yUYETOM HMEIOUINXCA PECypCcOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEeHTHPOBATh npeaiaracMbie BapUaHTHI
perneHuit;0aenars BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIMUHTE/JIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Mpejiararh IjaH €€ U3MEHEHHS,
OOBSACHATh MPUYUHBI  JOCTUXKEHUS (HEJOCTHXKEHHUS) pe3yJIbTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JIESITEILHOCTh (B TOM YHUCJE B XOJ BBINOJTHEHUS
(GU3MUEeCKOro UCCJIENOBAHMS WM TPOEKTa) Ha OCHOBE HOBBIX



O00CTOSITENNHCTB, W3MEHHBIIHMXCS CHUTyalldid, YCTAaHOBJICHHBIX OIINOOK,
BO3ZHUKIINX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE pE3yJIbTaTa IIeJIU U YCIOBUSAM;

CTaBUTH ce€0s1 HA MECTO JIPYTOro YeJIOBEKa B XOJI€ CIOpa WU AUCKYCCUU
Ha HAY4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYroro;
MPU3HABaTh CBOE MPaBO Ha OIMMOKY MpHU perieHUH (HU3NIECKUX 3a]a4 UK
B YTBEPXKJICHUSX HA HAYyUYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIy oOyuenus B 7 KJacce peMETHbIE pe3yJbTaThl HA 6a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIOJIb30BaTh  MOHATHS:  (U3MYECKUEe U  XUMUYECKHE  SIBJICHMUS,
HaOJII0JIEHUE, HKCHEPUMEHT, MOJEIb, TMIOTEe3a, €IUHUIBl (PU3NUYECKUX
BEJIMYMH, aTOM, MOJIEKyJia, arperaTHbIe COCTOSIHUS BeliecTBa (TBEpHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE [BWKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAeKTOpHUs, pPaBHOAECUCTBYIOLIAs
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

pasznuuath sBiaeHUS (qudQy3us, TEIIOBOE ABM)KEHHUE YAaCTHUIL BEIIECTBA,
paBHOMEpHOE  [IBIDKEHHE, HEpaBHOMEPHOE JBIDKEHHE, HHEpIus,
B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPIBIX TEJ C 3aAKPEIMJIEHHOW OCHIO
BpallleHus, epeaaya JaBaeHUs TBEPABIMU TeJIaMHU, )KUIKOCTAMHU U Ta3amH,
aTMoc(epHOe JaBJeHME, IJIaBaHUE TeJ, NPEBpALICHUs] MeXaHWYEeCKOU
DHEPrUM) MO OMHCAHUIO UX XapPaKTEPHBIX CBOWCTB M Ha OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE,

pacrmo3HaBaTh TMPOSBICHHE H3YyUYEHHBIX (U3MUECKUX SBICHUN B
OKpy’)XarollleM MHUpe, B TOM 4Hcle (U3NYECKUE SBICHHUS B MPHUPOJE:
OpUMEPHl ABMXKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KUBOW M HEXHBOU
npuposie, JACUCTBUE CUJIbI TPEHHUS B MPUPOAEC M TEXHUKE, BIMSHHE
aTMoc(hepHOro JMaBJCHUS HA KMBOW OpPraHW3M, MJIaBaHUE PHIO, phIYard B
TEJIe YeTIOBEeKa, MPHU ATOM MEPEBOANTH MPAKTUUECKYIO 3a/1auy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUIA;
OTKCHIBaTh U3YUYCHHBIE CBOMCTBA TeN U (U3MUECKUE SBICHHUS, UCTIOIB3YS
dbusznyeckre BennInHbI (Macca, 00bEM, INIOTHOCTH BEIIECTBA, BPEMSI, Ty Th,
CKOpPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJa TSDKECTH, BEC Tena,
CHJi1a TpeHHUsl, 1aBjieHue (TBEPAOTO Tea, )KUIKOCTH, Ta3a), BhITAIKMBAIOIIAs



CHJia, MEXaHW4yeckas padoTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHIIBI,
KOO (PUIIMEHT TOJIE3HOTO JEUCTBUST MEXaHW3MOB, KHUHETUYECKas U
NOTEHIMANbHAS SHEPTUsi), MpU ONHCAHUM TMPABUIBLHO TPAKTOBAThH
(bU3UYECKUI CMBICIT UCTIOJIB3YyEMbBIX BEIMYHUH, UX 0003HAYCHUS U ¢TMHUIIBI
GU3MYEeCKUX BEIWYMH, HAXOMUTHh (OPMYIBI, CBS3BIBAIONINE JaHHYIO
GU3MYECKYI0 BEJIMYUHY C JIPYTMMU BEIMYMHAMH, CTPOUTH TrpaduKu
W3YYCHHBIX  3aBUCUMOCTEH  (PU3WYECKUX  BEIWYMH;XapaKTEPHU30BaATh
CBOMCTBa Ted, (pU3MUECKHE SABICHUS U TPOIECCHI, MCIONb3Yys IMpaBuiIa
CJIO’KEHHMS CUJI (BIOJIb OJTHOM TIpsiMOit ), 3aKoH I'yka, 3akoH Ilackains, 3akoH
Apxumena, MpaBUiI0O paBHOBecHs pblyara (0JI0Ka), «30JI0TOE MPaBUIIO»
MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOW IHEPIruu, MPHU 3TOM JaBaTh
CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alUCBhIBATh €r0 MaTEMaTUYECKOE
BBIPAKEHUE;

OOBACHATH (PU3UUECKHUE SABJICHUSI, IPOLIECCHI U CBOWCTBA TEN, B TOM YHUCIIE
M B KOHTEKCTE CHUTyallMi NPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIISITh IPUYMHHO--CJICJCTBEHHBIE CBSI3H, CTPOUTH 00BsACHEHHE U3 12
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (hPU3HUECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacu€THble 3amauyd B 1—2 JACUCTBHS, UCIHONb3YSd 3aKOHBI U
dbopmyIibl, CBs3BIBAIOIIME (PU3NUECKUE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCJIOBHS 3a/1a4y 3aIlMChIBATh KPAaTKOE YCIOBHE, MOACTABIATH (PU3NYECKUE
BENTUYUHBI B (OPMYJIBI M TPOBOAUTH PAcU€Thl, HAXOJIUTH CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE NJIsi PEIICHUS 3aJ]1ad, OlICHUBATh PEATMCTUIHOCTD
MOJTy4YeHHOU (PU3UUECKOI BETUYNHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPU OMOIIU
(bU3MYECKUX METOJOB, B OTIMCAHUH MCCIIEIOBAHUS BBIACISTH IPOBEPSIEMOE
MPeAnosokeHre (THnoTesy), pa3inyaTh U HHTEPIPETUPOBATH MOTYyUYEHHBIN
pe3yabTaT, HaXOAUTh ONIMOKKA B XOJI€ ONBITA, JENAaTh BBIBOJBI MO €ro
pe3yJibTaTam;

MPOBOAUTL OMBITHI 1O HAOMIOACHUIO (PUBMYECKUX SIBJICHUN WM
buznuecKux CBOMCTB Tel: dbopMyTUpOBaThH IPOBEPSIEMBIE
MPEANOJI0KEHUs, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000PYI0BaHUS,
3aMUCBhIBATh X0/ OMbITA U (POPMYITUPOBATH BBHIBO/IHI;

BBITIOJIHATD MPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MaccChl Tela,
o0Bb€Ma, CUJBI M TEeMHepaTypbl C HCIOIb30BAHUEM AHAJIIOTOBBIX H
nM(POBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHHS MNPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;



IPOBOAUTH MCCIEA0OBAHUE 3aBUCUMOCTH OJTHOM (PM3NYECKOM BEIUYUHBI OT
JPYrol ¢ HCIOJIb30BAHUEM IMPSIMBIX H3MEPEHHH (3aBUCUMOCTH IIyTH
PaBHOMEPHO JABMKYILETOCs TeJla OT BPEMEHU ABUKEHUS TeJla, CUIIbl TPEHUS
CKOJIBKEHHUSI OT Beca Tejla, KadyecTBa OOpaOOTKM IMOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CWJIbI TPEHUS OT IUIOLIAJH CONPUKOCHOBEHHUS TEJN, CHIIbI
YOPYTrOoCTH OT YAJIMHEHUS MPY>KUHBI, BHITAJKUBAIOLIEH CHIIBI OT 00BbEMaA
NOTPYKEHHON YacTH TeJa U OT IUNIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH Te€Jia, OT TJIyOUHBI, HA KOTOPYIO TIOTPY>KEHO TEJO, YCIOBUM
IJIaBaHuUs TeJ, YCIOBHUM paBHOBECHsI pbluara U 0JIOKOB), y4aCTBOBATh B



IUIAHUPOBAHUKM  Yy4E€OHOTO WCCIIENIOBaHUS, COOMpaTh YCTAaHOBKY U
BBITIOJTHATh W3MEPCHHUS, CIEeAys NPEII0KEHHOMY IIaHy, (UKCHPOBATH
pe3yabTaThl TOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUJE
NPEIOKEHHBIX TaOMuIl W TpaduKoOB, JeNaTh BBIBOABI IO pe3yJibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBIE M3MEpPEHUS (PU3NYECKUX BEIUYMH (TUIOTHOCTh
BEI[ECTBA KUJIKOCTU U TBEP/IOTO TeJla, CUJIa TPEHUS CKOJIbXKEHUS, TaBJICHUE
BO3/lyXa, BBITAIKHUBAIONIAs CHJIa, ACHCTBYIONIas Ha TNOTPYXEHHOE B
KUIKOCTh  TeNo, KOADOUIIMEHT TOJIE3HOTO  JACHCTBUS  MPOCTHIX
MEXaHU3MOB), CJEAys MNPEIOKEHHON HWHCTPYKIMH: TPH BBIMOJIHEHUU
U3MEpPEHU CcoOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY W BBIYUCISATH
3HA4YCHUE NCKOMOM BEJIUYHNHBI;

COOJII0IaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpHU paboTe ¢ 1a6opaTOPHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHIHUIBI JIEUCTBUS MPUOOPOB U TEXHUYECKHUX YCTPOMCTB:
BECHI, TEPMOMETpP, IMHAMOMETpP, COOOILIAIOIIKECS COCYHbl, OapoMeTp,
phIvar, MOBWKHBIN M HETIOABIKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh MPUHIMIBI JCUCTBUS HM3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA WX OmNHCaHusd (B TOM 4YHCIE:
MOAIIUITHAKK, yCTPOWCTBO BOJOMPOBOAA, THAPABIWYCCKUAN TIpecce,
MaHOMETP, BRICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBaxX (PM3UUECKUX SIBICHHUIN U HEOOXOAUMbIC (DU3NIECKUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOAUTH  NpuUMEphl  (HAXoauTh  MHPOPMAIMIO O  MpUMepax)
MPAKTUIECKOTO HCIIONB30BaHUS (PU3NYECKUX 3HAHWN B TOBCEIHEBHOM
KU3HU JJi1 obecriedeHnsi 0€30MacHOCTH Tpu oOpalieHuy ¢ mpudopamu u
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHHUS 3I0POBBS U COOIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY KaIOIIEeH Cpe/ie;

OCYIIECTBJISITh OTOOp UCTOYHUKOB uHGMopmanmu B MHTepHere B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIITUXCS
3HAHMM W TYyTEM CpaBHEHUS PA3JMYHBIX HCTOYHHUKOB BBIJICIATH
uH(pOpMaIMIO, KOTOpas SBISICTCS IMPOTUBOPEYMBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

WCITOJIB30BATh MPH BBHIMIOJTHEHUU YYEOHBIX 3a/laHUi HAYYHO--TIOMYJISIPHYIO
JaUTepaTypy HPU3HMUECKOTO COACPKaHMs, CIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
cetu HMHTEepHeT, BiameTh nNpHEMaMH KOHCTIICKTHPOBAHHUS  TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;



co37aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIC W YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMamu (GU3HIESCKOTO COJCPKAHHS, B TOM
quclie MyOJMYHO JIeNIaTh KPaTKUE COOOIIEHUS O PEe3yJIbTaTax MPOEKTOB WITN
y4eOHBbIX HCCJIEI0BAHUM, TP ATOM I'PAaMOTHO HCIIOJIb30BaTh MU3YYCHHBIN
MOHATUUHBIA ammapar Kypca (HU3WKH, COMPOBOXKIATH BBICTYILJICHUE
MPE3CHTAIUEN;

IpU BBINOJTHEHUM YYEOHBIX MPOEKTOB W MCCIEIOBAHUU paclpenessTh
00sI3aHHOCTH B TPYMIIE B COOTBETCTBHM C ITOCTaBJICHHBIMH 3aJladaMH,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JICWCTBHUM, aJICKBAaTHO OLICHUBAaTh
COOCTBEHHBIM  BKJAJ B  JCATEIBHOCTb  TPYIIbI,  BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/JICVICTBHUE, YUUTHIBAsI MHCHUE OKPYKAIOUIUX.

K xonIy oOyueHus B 8 kiiacce npeMeTHbIC pe3yJbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE BUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUSI BEILIECTBA, KPUCTAJUINYECKUE U
amMop(HBIC TeNa, HACHIIICHHBI M HEHACBHIIEHHBIA Tap, BIAXKHOCTDH
BO31yXa, TEMIlepaTypa, BHYTPEHHsSI JHEPIus, TEIJIOBOH JBUTATEb,
AJIEMEHTApHBIN JEKTPUUECKUN 3apsijl, JIEKTPUUECKOE T0JIE, TPOBOIHUKI
U TU3JIEKTPUKH, TOCTOSHHBINA EKTPUYECKUI TOK, MATHUTHOE T10JIE;
pa3nuyarth sIBIEHUS (TEIJIOBOE pacCIIMpeHHE U CXKaTue, Tervionepenaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHUE, KAWUISIPHBIE SBJICHUS, UCHApEHUE,
KOHJCHCAllUs, IUIABJIEHUE, KpUCTAJUIM3alMs (OTBEpAEBAHUE), KUIICHUE,
TerIonepeaya (TErI0NpPOBOAHOCTD, KOHBEKIIHS, U3ITy4eHHeE),
AJIEKTpU3alLUs TeJl, B3aUMOJCHCTBHUE 3apsiioB, JEHCTBUS 3JIEKTPUUYECKOTO
TOKa, KOpPOTKOE 3aMbIKaHWE, B3aWMOJEWUCTBUE MAarHUTOB, JIEHCTBUE
MarHUTHOTO TOJIA Ha TPOBOJAHUK C TOKOM, AJIEKTPOMArHUTHAS WHYKITHS)
0 ONHCAHWIO MX XapaKTePHBIX CBOWCTB M Ha OCHOBE OTIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh TPOSBICHHE HM3YyYEHHBIX (U3MUECKUX SBICHUN B
OKpYy’)XarolleM MHUpe, B TOM 4YHclie (U3NYECKHE SBJICHHS B TMPHUPOJE:
NOBEPXHOCTHOE HATSHKEHUE M KalWULIPHbIE SBJICHHUS B MPUPOJIE,
KpUCTAJUIBl B mpupoae, uziaydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, dJIEKTPUUYECKUE
SBIICHUSI B aTMocdepe, dIEKTPUUECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE
nosie 3eMiH, Apeld MOJII0COB, pOJIb MAarHUTHOTO TOJS JUIsl KU3HU Ha
3emJie, MOJISIPHOE CUSIHUE, ITPU ITOM NEPEBOJIUTH MPAKTUUYECKYIO 33714y B



y4eOHYI0, BBIACIATh CYLIECTBEHHbIE CBOWCTBA (MPU3HAKH) (DU3HUECKUX
SIBIICHUI;

OIKCHIBaTh U3yUYEHHBIE CBOMCTBA Ted U (PU3MUECKUE SBICHUS, UCIIOJIb3YS
dusznyeckue BeIMYUHBI (TeMIepaTypa, BHYTPEHHSISI SHEPTHUs, KOJIUYECTBO
TEIUIOTBI, YJEIbHAsl TEIUIOEMKOCTh BEIIECTBA, YyJACJIbHAsA TEILIOTa
IUIaBJICHUS, YJeNbHas TeIIoTa napooOpa3oBaHMs, YAEJbHAas TEIUIoTa
CTOpaHHs TOIUIMBA, KOA(Q(QUUMEHT IMOJIE3HOIO JEWUCTBUSA TEIJIOBOU
MAaIllMHbI, OTHOCUTEIbHAS BIIAYKHOCTH BO3yXa, JJIEKTPUUECKUM 3apsi, CUIa
TOKA, DJJEKTPUYECKOE HANPSLDKEHWE, CONPOTHUBIICHUE IMPOBOJHMKA,
YAEIBHOE CONIPOTUBIIEHUE BELIECTBA, pab0Ta U MOLTHOCTH 3JIEKTPUUECKOTO
TOKa), IpPU OINHUCAHUU TPABUIBHO TPAKTOBATh (PUIUUYECKUII CMBICI
UCITIOJIb3yEMbBIX BEJIMYUH, 0003HAUECHUS U €AMHUIBI (PU3HMUECKUX BEJIHYMH,
HaxXoAUTh (OPMYJIbI, CBS3bIBAIOUINE JAHHYIO (PU3MUECKYIO BEIUYHUHY C
OPYTMMHM BEJIMYMHAMH, CTPOUTh TIpadUKH H3YyYEHHBIX 3aBUCUMOCTEH
(U3UYECKUX BEJINYHH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (U3UUYECKUE SBJICHUS U IPOIECCHI,
UCIIOJIBb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOpPUH
CTPOEHHS BEILECTBA, MPUHLMUIT CYyNEPIO3UIMHU MOJeH (Ha KaYEeCTBEHHOM
YPOBHE), 3aKOH COXpAaHEHHMs 3apsja, 3akoH Oma Juisl y4acTKa LEenu, 3aKOH
Jxoyia—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IIPU ITOM JaBaTh CIIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA U 3allUChIBATh €T0 MAaTEMATHUYECKOE BBIPAXKECHUE;
OOBSCHATh (PU3MYECKUE MPOILIECCHl M CBOWCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CUTYyallUW IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 TOrMYeCcKHuX
1aroB ¢ Omnopod Ha 1—2 W3y4YEeHHBIX CBOMCTBA (PUINYECKUX SIBJIICHHM,
(bu3nyeCKnX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peumaTts pacuy€THhlE 3adadyd B 2—3 JCHUCTBHUSA, HUCMOJIb3YysS 3aKOHBI M
dopMyIibl, CBs3bIBaOLME (DU3MUECKUE BEJIMYMHBI: Ha OCHOBE aHalIM3a
yCJIOBUS 3aJauyd 3allMChIBATh KPATKOE YCIJIOBHUE, BBIABIATH HEAOCTATOK
JNAHHBIX JUIsl pEIIEHUs 3aJaud, BbIOMPATh 3aKOHBI M (OPMYJIbL,
HeoOXoauMble sl €€ pelleHHs, NMPOBOAMTH Pacy€Tbl W CpPABHUBATH
MOJIy4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUUUHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh MPU MOMOILIU
(bU3MYEeCKUX METOAOB, HCIOJb3ys ONHUCAHUE HWCCIEAOBAHMS, BBIICIATH
IIPOBEPSAEMOE  IIPEAIOJIOKEHHUE, OLEHMBATh NPABWIBHOCTH IOPSAIKA
IIPOBEJCHUsI UCCIIEN0BAHUs, A€1aTh BBIBOJIBI;



MPOBOJUTH OMBITBI 10 HAOMIOAEHUI0 (U3UYECKUX SBICHUA WU
buznyecKux CBOMCTB Tel (KauUIApHbIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUSA
BO3JlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIECca OCThIBAHUS U
HarpeBaHUsl MpPU M3IYyYEHUH OT IBETAa M3Iyyaromed (MOrJIoarolei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs BOJBI OT TEMIEPATYpPbI KUAKOCTH U
IIom@aaM €€ TMOBEPXHOCTH, JJICKTpU3alUUs Tel W B3aUMOJACHCTBUE
ANEKTPUUECKUX 3apsAlloB, B3aMMOJEHUCTBUE IOCTOSIHHBIX MAarHUTOB,
BU3yalIM3allisl MAarHUTHBIX TMOJEH TOCTOSHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOTO MOJS Ha MPOBOJAHUK C TOKOM, CBOWCTBA 3JEKTPOMArHMTa,
CBOMCTBa 3JEKTPOJBUIATENsl IOCTOSHHOTO TOKa): (opMyIHpOBaTh
poOBepseMbIe MPENON0KEHHS, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH XOJ1 OTIbITAa U (HOPMYTUPOBATH BHIBO/IBI;
BBITIOJIHATH IPSIMBIE U3MEPEHHUS TEMIIEPATYPbl, OTHOCUTEIBHOM BIAXKHOCTH
BO3/IyXa, CHJIbI TOKA, HAIpSKEHHS C HCIOJIb30BaHUEM AaHAJIOTOBBIX
npuOOpPOB M AATYUKOB (PU3MYECKUX BEIMYHMH, CPABHUBATh PE3YJIbTATHI
MU3MEpPEHUN ¢ y4€TOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

IPOBOJNUTH UCCIIEA0BAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKOUN BEIIMYUHBI OT
IpPYyroi C  HCHOJB30BAHUEM NPSIMBIX H3MEPEHH  (3aBUCHUMOCTH
CONMPOTHUBJIEHUSI TPOBOJHUKA OT €ro JJWHBI, IJIOMIAIM MOMEPEYHOro
CEUYEHUS U YNIEJIbBHOTO CONPOTUBJICHUS BEIIECTBA MPOBOIHUKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 IPOBOJHMK, OT HANpPsDKEHWs Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TMOCIEAOBATEIbBHOIO M MAapajuIeNIbHOTO  COEAUHEHUU
MPOBOJHUKOB): TUIAHUPOBATh HCCJEN0BaHHE, COOMpaTh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUS, CIENysl MPEUIOKEHHOMY IUIaHy, (UKCUPOBATH
pe3yIbTaThl MOJIYYCHHONW 3aBUCUMOCTH B BHJI€ Ta0JIUIl U TpadUKOB, Ie1aTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

MPOBOJUTh KOCBEHHbIE H3MEpeHUs (U3MYECKUX BeIUYWH (yIeiabHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJIEHUE MPOBOJHUKA, padoTa U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): MJIAHUPOBATh WU3MEPEHHs, COOUpaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY, CIEAys MPEIJI0KEHHON WHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0OIaTh TIpaBUJjIa TEXHUKU O€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000pyZI0BaHUEM;

XapakTepu30BaTh MPUHIMIBI  JCUCTBUS M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONIOPOI HA UX ONMMCAHMS (B TOM YHCIIE: CUCTEMA
OTOIUJICHUS JOMOB, TUTPOMET, MapoBasi TypOrWHA, aMIIEpPMETP, BOJILTMETP,
CUETUMK DJIEKTPUYECKOM HHEPIrUu, 3JIEKTPOOCBETUTENbHBIE MPHUOOPHI,



HarpeBaTeNIbHBIE  AJIEKTPONPUOOPHI  (MPUMEPHI),  DJICKTPUUIECCKHE
MIPEIOXPAHUTEITH, IIEKTPOMArHUT, JICKTPOABUTATEIb TIOCTOSIHHOTO TOKA),
UCTIONB3YSl 3HAHUS O CBOMCTBaX (PU3WYCCKUX SIBJICHUNW U HEOOXOIUMBIC
duznyecKre 3aKOHOMEPHOCTH;

+ pacmo3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA W W3MEPUTEIIHHBIC
IpUOOPHI IO CXeMaM M CXeMaTHIHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETp, THUTPOMETp, ABUTATEIh BHYTPEHHErO CropaHus,
AIIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMbI JIIEKTPUUYECKUX ILenel C
MOCJICTIOBATEILHBIM M TIAPAJIJICIIBHBIM COSAMHEHUEM DJIEMEHTOB, pa3inyas
YCIIOBHBIC 0003HAYCHHSI SJIEMEHTOB AJIEKTPUICCKUX TIETICH;

« TMPUBOAUTH TNpUMEpPhl  (HaXOOWTh HWH(}OpMAIMI0O O  MpUMeEpax)
MPAKTUYECKOTO HCIIOJb30BaHUA (PU3NYECKUX 3HAHUN B TMOBCEIHEBHOMN
KU3HM JIJIs1 oOecrieueHrs 0e30MacHOCTH MpU 00pallleHuu ¢ pudbopamMu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHECHHUS 3I0POBBS U COOITIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJCHUS B OKPY’KaIOIIEH Cpe/ie;

+ OCYMIECTBIIATh TMOWUCK HWHGOpPMAIMK (U3HUYECKOTO COJEpKaHUS B
WHTepHeTe, Ha OCHOBE UMEIOMMXCS 3HAHUA W MyTEM CpaBHCHUS
JOTIOJTHUTEIBHBIX HICTOYHUKOB BBIICNIATHh HH(OpMAIUIO, KOTOpas SIBISETCA
MPOTUBOPEUYUBOMN HIIM MOXKET ObITh HEJTOCTOBEPHOIA;

*  HCIOJIb30BaTh NPHU BHINOJHEHUH YUEOHBIX 3aJJaHUI HayYHO--MIOMYJISIPHYIO
JAUTEpaTypy (HPU3NUECKOTO COAECpPKAHUs, CIPABOYHBIE MAaTEPUAIIbI, PECYPCHI
cetu HWHrepHer, BiageTb nOpuéMaMu KOHCHEKTUPOBAHUS  TEKCTa,
npeodpazoBanusi ”HGOPMAILIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;

« CcO3/1aBaTb COOCTBEHHbIE NMUCHBMEHHBIE U KPATKUE YCTHBIE COOOIICHMS,
o006mass uHGOpMALUI0 W3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOTO
COJEpKaHusi, B TOM 4YHCJIe NYOJIMYHO MPEACTaBIATh PE3yJIbTAThI
IIPOEKTHOM WJIM HCCIENOBATENIBCKON NEATEIbHOCTH, IPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATHMHBIA ammapaT Kypca (U3HKH,
COMPOBOXK/IaTh BHICTYIUICHUE MPE3EHTALINEH;

e TMpU BBHIIOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHMN (PU3MUYECKHUX
MPOLIECCOB paclpelensTh O0S3aHHOCTU B TpPyNIe B COOTBETCTBUM C
NOCTaBJICHHBIMU 33J]auaMH, CIICUTH 3a BBIMIOJHEHUEM ILJIaHA JIEHCTBUHN U
KOPpPEKTUPOBAaTh €ro, aJIeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJAJ B
NeSATEIbHOCTb TPYIINbI, BEICTPAUBATh KOMMYHHKATUBHOE B3aHMO/ICHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(MIUKTHI.

K xoHIy 00yueHus B 9 kJiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:



WCIIOJIB30BaTh TOHATHUS: CHCTeMa OTCY€Ta, MaTepHalibHas TOYKa,
TPAeKTOPHsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO IBIDKEHUS, nedopmarus
(ympyras, miacTU4eckasi), TPEeHHUE, LEHTPOCTPEMUTEIHLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, IIEHTP TAKECTH, aOCOTIOTHO TBEPAOE TEO,
IIEHTP TSDKECTH TBEPJOTO Telia, PaBHOBECHE, MEXAHMUECKHE KOJICOAHUS 1
BOJTHBI, 3BYK, HHGPA3BYK U YIBTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AJIIEKTPOMATrHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JalbHO30PKOCTb,
CIEKTPhI UCIYCKAHMS U TMOTJIOMICHHMS, alb(da-, OeTa- U raMmma-u3ayueHus,
W30TOTIBI, SIZICPHAS DHEPTETHKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JBIKEHUE, PAaBHOYCKOPEHHOE TMPSIMOJMHEHHOE JBMXKEHHE, CBOOOJHOE
najicHUE TeJI, PABHOMEPHOE JIBIKEHUE O OKPYKHOCTH, B3aUMOICHCTBUE
TeJ, PEaKTUBHOE JBWKEHUE, KoJeOaTellbHOe JBIKEHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJIEOAHHUs), PE30HAHC, BOJHOBOE JIBJKEHUE, OTPAKEHUE
3ByKa, NPSIMOJMHEHHOE PaCHpOCTpPaHCHHUE, OTPAKEHUE U IPEIOMIICHUE
CBETAa, NIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHUE OEIIOro CBeTa B
CHEKTp U CJIOXEHUE CIEKTPAJIbHBIX I[BETOB, JIUCIIEPCUSI CBETA,
€CTECTBEHHAsl PaJMOAKTHUBHOCTh, BOSHUKHOBEHUE JIMHEHMYATOrO CHEKTpa
W3ITyYCHHSI) TI0 OITUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OTIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3WYECKUX SIBICHUN B
OKpyXaromeM Mupe (B TOM 4HClIe (HU3UYECKHE SBICHUS B TPHUPOJE:
MIPWINBBI M OTJIUBEI, ABMKEeHHUE TuTaHeT COTHEUHON CHCTEMBI, PEaKTHBHOE
JBIDKEHUE OJKUBBIX OPraHU3MOB, BOCHPHUSTHE 3BYKOB >KHBOTHBIMU,
3eMJICTPSICEHUE, CEHUCMUYECKHe BOJHBI, I[yHaMH, 0JXO, I[BETa Tell,
ONTHYCCKHE SIBICHUS B TPUPOJE, OMOJOTHUECKOE ICHCTBHE BUIUMOTO,
yabTPadUOJIECTOBOTO W PEHTTCHOBCKOTO HW3JIYyYEHUM, €eCTeCTBEHHBIN
PaINOAKTUBHBIN (OH, KOCMHYECKHE JIy4YH, PAJUOAKTUBHOE H3ITyuCHHUE
NPUPOAHBIX MHHEPAJIOB, JICHCTBHE pPATUOAKTUBHBIX W3IYYCHUN Ha
OpraHU3M 4YeJIOBEKa), MPHU ITOM TEPEBOIUTH MPAKTHYCCKYIO 3a7ady B
y4eOHYI0, BBIICNATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKK) (PU3MUECKHX
SIBIICHUIM;

OIMCHIBATh M3yUYCHHBIC CBOMCTBA TEN U (DU3UUCCKUE SBIICHUS, UCIIONB3YS
bu3nUecKkue BENWYUHBI (CPEIHSE M MTHOBEHHAs CKOPOCTh Tea TpHU
HEPABHOMEPHOM JIBIDKCHHH, YCKOpPEHHE, IMepeMelieHue, MyTh, YrioBas
CKOPOCTh, CHJIa TPCHHS, CHJIa YIPYTrOCTH, CHJIAa TSDKECTH, YCKOPEHUE
CBOOOTHOTO TIQJECHUSA, BEC TeJa, HMIYJIbC TeJjla, HWMITYJIbC CHIIHI,



MexaHu4eckas paboTa W MOIIHOCTh, TMOTEHIMATbHAS JHEPrus Tela,
MOTHSITOTO HAaJl MMOBEPXHOCTHIO 3€MJIM, MOTCHIUAIbHAS SHEPTUS CIKATON
NPY>KWHBI, KUHETUYECKas JHEprus, TMOJHAs MEXaHW4yecKas JHEprus,
NEepHOJl M YacToTa KoJieOaHUM, JIJTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MIOKA3aTelb MPEJIOMIICHUS CPEJIbl), P OMUCAHUN
MPaBUJILHO TPAKTOBATh (PU3MUECKHH CMBICT HCIOJIb3yeMbIX BEJIHYWH,
0003HaYeHUsI M €IUHUIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOLIUE JAaHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYUHAMU,
CTPOUTH Tpa(hUKK N3YUECHHBIX 3aBUCUMOCTEH (PHU3NYECKUX BEIMYHH;
XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKUE SBJICHHUS W TPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXpaHEHUs YHEPruu, 3aKOH BCEMHUPHOTO TITOTEHUS,
NPUHITUIN  CYMEPIIO3UIIUA CWJI, TPUHIMI OTHOCHUTENBbHOCTH [ anmmmes,
3aKOHBl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHHUS 3apsJ0BOTO U MACCOBOT'O YHUCEI
IPU SICPHBIX PEAKIUAX, NP ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA W 3aIUCHIBATh €T0 MAaTEMAaTHIECKOE BBIPAKCHHUCE;

OOBSCHATh (PU3UYECKHE TMPOIECChl U CBOWCTBA TEJI, B TOM YHCJIE€ U B
KOHTEKCTE CHUTyaIlui MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBISATH
MIPUYUHHO--CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE 13 2—3 JIOTHYECKHUX
[IaroB C OMOpod Ha 2—3 HU3YyYEHHBIX CBOMCTBA (PUBMYECKUX SIBJICHUA,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelaTh pacu€THbBIC 3a/1auu (ONUPAIOIINECs Ha CUCTEMY U3 2—3 ypaBHEHUH ),
WCITOJIB3YSl 3aKOHBI B (DOPMYJTBI, CBS3bIBAOIINE (DU3UICCKUE BETMYMHBI: Ha
OCHOBE aHaJIM3a yCJIOBHUS 3a7a4d 3aMMChIBATh KPATKOE YCIOBHE, BBISIBISTh
HEJIOCTAIONINE WU U30BITOYHBIC JaHHBIC, BEIOMPATH 3aKOHBI U (POPMYJIBI,
HEOOXOJMMBIC JJIT PpCEUICHUs, TMPOBOAWTH pPAcuY€Thl M  OIICHUBATH
PEATUCTUIHOCTD MOJTYYCHHOTO 3HAYCHUS (PU3MUECKON BEIIMUNHBI,
pacro3HaBaTh TMPOOJIEMBI, KOTOpPHIE MOXKHO PEIIUTh TPH MOMOIIU
(GU3MYECKUX METOOB, HWCIIONB3Ys OINHUCAHHWE HWCCIACAOBAHMS, BBIICIATH
MPOBEPSIEMOE TPENINOJIOKEHNE, OIEHWBATh MPaBUIBHOCTh MOPSAKA
MPOBENCHUSI  UCCIICIOBAHUS, JIeJlaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOCHUH U OIIBITOB,;

MPOBOJUTH OMBITBI 1O HAOMIOJAEHUI0 (UUYECKUX SBICHUM WU
bu3MYecKuX CBOMCTB Tenl (M3ydeHUEe BTOPOro 3akoHa HbrOTOHA, 3akoHa
COXpaHEHUSI DHEPTUH, 3aBHCHUMOCTH IepHoJa KOJeOaHWUH NPy KMHHOTO
MasTHHKA OT MAacChl Tpy3a M KECTKOCTH TMPY>KWHBI M HE3aBUCUMOCTH OT
aAMIUTUTYIbI MAJIBIX KOJICOAHHM, MPSIMOJIUHEHHOE PACTIPOCTPAHEHHE CBETA,



pas3ioxeHue Oeroro cBera B CHEKTP, U3yUYeHHE CBOWCTB M300pakeHUs B
IUIOCKOM 3€pKajie U CBOWCTB HM300pakeHHUs MpeAMeTa B COOMparomieit
JMH3€, HAOJIOJICHUE CIUIOIIHBIX M JIMHEWYaThIX CIEKTPOB H3IIy4YEHUS):
CaMOCTOATENIbHO coOUpaTh YCTAHOBKY W3 M30BITOYHOro Habopa
000pyI0OBaHUs, OMUCHIBATH X0 OIBITA U €T0 PE3yJIbTaThl, (HOPMYIUPOBATH
BBIBO/IBI;

MPOBOJUTH MPU HEOOXOJUMOCTH CEPHUIO MPAMBIX U3MEPEHUM, Ompenessis
CpeqHee 3HAUYCHHE U3MEpsSeMO BeNWYUHBI ((POKYCHOE pacCTOSHUE
coOuparomiell JuH3bl), OOOCHOBBIBaTH BBIOOp cIoco0a H3MEPEHUs
(M3MepUTEILHOTO PHOOpa);

IPOBOJAUTH HCCIENOBAHUE 3aBHCUMOCTEM (PU3NYECKUX BEIUYUH C
UCIIOJIb30BaHUEM TMIPSAMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BpEMEHH IPU
PaBHOYCKOPEHHOM JIBIDKEHMHM ©O€3 HaudajJbHOW CKOpPOCTH, Iepuoja
KOJIe0aHUN MaTeMaTHYEeCKOTO MAasTHHKA OT JUIMHBI HUTH, 3aBHCUMOCTH
yria OTpaKEeHHUsl CBETa OT yrja MaJeHUs W yIJia MPeIOMIICHUs OT yria
NaJicHus): IJIaHUPOBaTh HCCIIEJOBAaHME, CaMOCTOSTENBHO COOUpATh
YCTaHOBKY, (DUKCHpOBaTh pE3yJbTaThl IOJIYYEHHOH 3aBUCUMOCTH
¢bu3nYeCcKUX BEIWYUH B BHUAEC TaOJIUIl U TpauUKOB, JeiaTh BBIBOJBI MO
pe3ynbTaTaM MCCIeIOBaAHNUS;

IPOBOJUTH KOCBEHHBIC W3MEPEHHUS (PU3NYECKUX BEIHYUH (CpeaHss
CKOPOCTh ¥ YCKOPEHHUE TeJla MPU PaBHOYCKOPEHHOM JIBUKCHHUH, YCKOPCHHE
CBOOOJHOTO TMAaJIeHUs, KECTKOCTh MPYXKUHBI, KOAXDOUIMEHT TpeHUs
CKOJIbKEHUS, MEXaHHueckass paboTa M MOIIHOCTb, YacTOTa U MEPUOJ]
KOJe0aHU MaTeMaTH4YeCKOTO0 W MPY>KWHHOTO MAasTHUKOB, ONTHYECKas
cuia coOuparomiel JUH3bI, pPaJuOaKTUBHBIA (OH): TIJIIAHUPOBATH
U3MEpEeHHs, cOOUpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBINOJHSATH
U3MEpEHUs, CIeaysl NPEIIOKEHHOM WHCTPYKUUH, BBIYUCIATH 3HAYCHHUE
BEJIMUMHBI U aHATU3UPOBATH MOJyUYCHHBIE PE3YIbTAThI C YIETOM 3aJaHHON
MOTPEIIHOCTH U3MEPEHNN;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpHU padboTe ¢ 1a00paTOPHBIM
0o0opy10BaHUEM;

pa3iauyaTh OCHOBHBIE TPU3HAKM HW3YYEHHBIX (U3UYECKUX MOJENeH:
MaTepuanbHas TOYKa, aOCOJIOTHO TBEPAOE TeEJO, TOUYEUHBIA HCTOYHHUK
CBETa, JIy4, TOHKAs JIMH3a, TUTaHEeTapHAast MOJIEJIh aTOMa, HYyKJIOHHASI MOJIETh
aTOMHOTO s17Ipa;

XapaKTepU30BaTh TMPUHIMUIBI JCHCTBUS H3yUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha MX oOmucaHus (B TOM YHCIE:



CIHUIOMETp, ITATUYUKH TIOJOKEHUS, PACCTOSHUS W YCKOPEHHUs, pakera,
9XOJIOT, OYKH, TEPUCKON, (oToammapaTr, ONTUYECKUE CBETOBOJBI,
CTIIEKTPOCKOT, JIO3UMETp, Kamepa BuibcoHa), HWCMONB3YysS 3HAHHUS O
CBOMCTBaX (HM3MYECKHX SBICHUH © HEOOXOAMMBIE (DHU3HUECKHE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI U CXEMAaTHYHbIC PUCYHKU U3YYCHHBIX TEXHUUYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX IIPUOOPOB M TEXHOJIOTUUECKUX MPOIIECCOB MPH
pelieHnu  y4eOHO--TIPaKTUYECKUX 3a7ad, ONTHYECKHE CXEeMbl s
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie U COOMpArOLIEl JINH3E;
OPUBOJUTH  TpHUMEpPHl  (HAXOAWTh  HHPOPMAIMIO O  MPUMEPaAX)
MPAKTHYECKOTO HCIOJIb30BaHUS (M3MUECKUX 3HAHUI B TOBCEIHEBHOM
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MpU 00pallleHuy ¢ pudbopamMu u
TEXHUUYECKUMHU YCTPOHCTBAMU, COXPAaHEHUS 3J0POBBS U COOIIOICHNS HOPM
IKOJIOTUYECKOTO TTOBEJCHUS B OKPY’KaIOIIEH Cpe/ie;

OCYIIECTBIATh TOUCK HH(pOpManuu (HU3MUECKOTO COJEp)KaHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYSI TOMCKOBBIN 3aMpOC, HAXOIUTh
MyTH ONpeAeNICHUs] JOCTOBEPHOCTH MOMyUYeHHOW MH(OpMALMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCTIONb30BaTh MPH BHITIOJHEHUH YUEOHBIX 3aJJaHU HayYHO--TIOMYJISIPHYIO
JAUTEpaTypy (PU3NUECKOTO COAECPKAHUs, CIPABOYHBIE MAaTEPUAIIbI, PECYPChHI
cetu UHTepHer, Bianerp mnpuéMaMu KOHCIEKTUPOBAHUSA TEKCTa,
npeodpazoBanust ”HGOPMAILIUKA U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOIIECHHS Ha OCHOBE
uHGOpPMAIIMM W3 HECKOJBKUX HMCTOYHHMKOB (PU3NYECKOTO COJCpIKAHUS,
MyOJMYHO MPECTABIATh PE3YIbTAThl MPOEKTHOMN MM UCCIIEI0OBATENbCKON
NESTENIbHOCTH, TMpPU 3TOM TIPaMOTHO  HCIIOJIb30BAaTh  HU3YUYCHHBIN
NOHATUWHBIN amnmapar u3y4yaemoro paszziena (U3UKH U CONPOBOXKIAThH
BBICTYIUICHUE TMpE3eHTalMell ¢ yd4€ToM OCOOCHHOCTEH ayAuTOPUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
No (ungposbie)
w/n HaumenoBanue pa3ae/ioB U TEM NMPOrpaMmMbI Beero KOHTpOJ]I)HLIe HpaKaneCKne 06pa30BaTeJILHbIe
padoThbI padoThI pecypcenl
Pa3nes 1.®Pu3uka u e€ posib B HO3HAHMHN OKPY:KAKOIIEro MUpa
bu6mmoreka [IOK
11 DusnKa - HayKa 0 PUPOAE 2 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.2 DH3HIECKUEBETHTHHEL 2 1 https://m.eds00.ru/7f416194
5 bu6mmoreka [IOK
1.3 EcTtecTBeHHOHAYYHBIMETO/IITO3HAHUS 2 1 hitps://m.eds00.ru/7f416194
Hroro mo pazneny 6
Pa3nea 2.IlepBoHauyasnbHble CBeJleHUS 0 CTPOCHUH BelecTBa
bu6mmorexa [IOK
2.1 CTpoeHneBeecTsa 1 https://m.eds00.ru/7f416194
JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII bubmuorexa [JOK
2.2 BEIIECTBA g 1 https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 ArperaTHbpleCOCTOSTHUSIBELIECTBA 2 https://m.eds00.ru/7f416194
Hroro no pazneny 5
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Pa3nen 3./IBu:xeHue u B3aumMojieiicTBUE TeJl

bubmuorexa [JOK
31 Mexannueckoenpukenne 3 https://m.eds00.ru/7f416194
3.2 Huepuus, macca, II0THOCTh 4 bubmuorexa [JOK
https://m.eds00.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. Bupbicin 14 https:/m.eds00.ru/7f416194
Uroro no pazneny 21
Pasnen 4./1aBjieHue TBEPABIX TeJl, sKMIKOCTEH U ra3oB
Hasnenue. Ilepenaya naBiaeHus TBEPABIMU bubnuoreka [IOK
4.1 TellaMHU, KUJIKOCTSIMHU U Ta3aMH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.2 JlaBneHHeNHIKOCTH 5 https://m.eds00.ru/7f416194
bu6nmoreka [JOK
4.3 ATMOChepHoeaBeHHe 6 https://m.eds00.ru/7f416194
JleficTBrE )KUJIKOCTH U T'a3a HA MOTPYKEHHOE B bubnnorexka [JOK
44 HUX TEJO / https://m.edso0.ru/7f416194
Hroro mo pazaeny 21
Pasnen 5.PaboTa 1 MOITHOCTb. JHEprus
bubmuoreka [JOK
51 Pabora 1 MomIHOCTH 3

https://m.edsoo.ru/7f416194
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bu6mmoreka [IOK
5.2 1IpocTEie MeXaHU3MEL 5 1 https://m.eds00.ru/7f416194
bubmuorexa [JOK
5.3 MexaHuaeckassHeprus 4 1 1 https://m.edso0.ru/7f416194
Hroro no pazaeny 12
PesepBHOEBpeMs 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 12
8 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3aesioB U TeM (ungppossie)
n/m nporpamMmblI Beero Konrtpoannbie | IlpakTHueckue o0pazoBaTe/ibHbIe
paGoThI padoThI pecypebt
Pazgen 1.TensioBblesiBiieHUst
5 bubmmoteka IIOK
11 CTpoenue 1 CBOACTBABEIIECTEA / https://m.edsoo.ru/7f4181ce
bu6nunorexa LIOK
1.2 Tennosrrenponecce! 21 1 5 https://m.edso0.ru/7f4181ce
Hroro mo pazneny 28
Paznen 2.2y1ekTpuyeckue 1 MAarHMTHbIE SIBJICHUS
21 DneKkTpuyecKue 3apsaabl. 3apspKeHHbIE Tela U . L bubnmoreka [JOK

WX B3aUMOJENCTBUE

https://m.edsoo.ru/7f4181ce
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. . Bu6mumoteka [JOK
2.2 [ToCTOSTHHBINAIEKTPUUECKHHUTOK 20 1 7 https://m.eds00.ru/7f4181ce
bubnunoreka LIOK
2.3 MarHuTHbIEABICHAS 6 1 1.5 https://m.eds0o.ru/7f4181ce
bub6nmoreka [IOK
2.4 OINEKTPOMATHUTHAAMH Y KIS 4 https://m.eds00.ru/7f4181ce
Hroro mo pazneny 37
Pe3epBHOEBpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 145
9 KJIACC
Konu4yecTBo 1yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungppossie)
n/m NnporpaMmbI Beero Kontpoanubie | IlpakTHueckue o0pasoBaTe/bHbIe
paGoThI padoThI pecypeel
Paznen 1.MexanuuecKkuesiBJIeHHS
MexaHH4YeCKOe IBIIKEHUE M CITOCOOBI €ro bubaunorexa [JOK
11 OTMCaHUS 10 1 https://m.edsoo.ru/7f41a4a6
5 bubnunorexa LIOK
1.2 Bsanmozencraueren 20 1 3 https://m.edso0.ru/7f41a4a6
but6mmorexa [IOK
1.3 3aKOHBICOXpAaHEHH 10 3 https://m.edsoo.ru/7f41a4a6
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Hroro mo pazneny 40

Pa3zgen 2.Mexannueckue KoJae0aHUsA U BOJTHBI

bub6nmoreka [IOK
2.1 Mexanieckmexoncoanus / 3 https://m edso0.ru/7f41a426
bubmuoreka [IOK
2.2 MexaHN4eCKUEBOIHBI. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3aen 3.2/ieKTpOMarHuTHOE 10Jie ¥ 3J1eKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMAarHuTHOE MOJE U bubnnoreka [JOK
31 3JIEKTPOMArHUTHBIE BOJIHBI 6 2 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3nen 4.CBeToBblesiBJICHUS
41 3aKOHBIPACIIPOCTPAHEHUSACBETA 6 2 bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6
but6mmorekxa [IOK
4.2 JIMH3BI ¥ ONTUYECKUETTPUOOPHI 6 3 hitps://m.edsoo.ru/7f41ada6
but6mmorekxa [IOK
4.3 Paznoxxenue 6enoro cBeTa B CEKTP 3 2 hitps://m.edsoo.ru/7f41ada6
Hroro no pazneny 15
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Pa3nen 5. KBaHTOBBIESIBJICHUS

bubnunoreka LIOK
51 Hcnyckanue u MorIoneHnue CBeTa aTOMOM 4 1 hitps://m.edsoo.ru/7f41ada6
bub6nmoreka [IOK
5.2 CtpoenuearomHorospa 6 1 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
53 lnepHblepeakiiu ! 1 1 https://m.edsoo.ru/7f41a4a6
Htoro no pasznemny 17
Pa3nea 6.1loBTOpuTE1bHO-00001IAIOIMIEMOLY 1
[ToBTOpEHKE M 0000IIEHNE CONEePKAHUS bu6nmorexa LIOK
6.1 Kypca Gpu3uku 3a 7-9 knacc 9 2 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 3 27
INIOYPOYHOE IIVIAHUPOBAHHUE
7 KJIIACC
KosanuecTBo yacoB DJIeKTPOHHbIE
No . Nara uudposbie
o/ €Ma ypoka Beero Kontpobhbie | TIpakTHueckue  wsyuenms o0pa3oBaTejbHbIE
paboThI paboThI pecypebt
®u3uKka — HayKa o npupoje. SABieHus
1 TIPUPOJIBI 1
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duznueckuesBICHUS

duznyeckre BEIMYUHEI U HX HN3MCPEHUC

VYpok-uccnenoranue "M3mepenue
TEMIIEPATYPbI IPU TOMOIIH KUAKOCTHOTO
TEPMOMETPA U AATYMKA TEMIEpaTypsl”

Mertoasl Hay4yHOTO 1O3HaHUs. Onucanue
(bU3NIeCKUX SBICHHUH C TTOMOIIHIO
MoJieen

bubmuorexa [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Ipoepka
TUIOTE3bl: JAbHOCTD MOJIETA MIAPHKA,
MYIIEHHOTO TOPU3OHTAIBHO, TeM OO0JIbIIIe,
yeM OoJibliie BpICOTA IycKa'

Crpoenue BemectBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEILIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

I[BI/DKCHI/IG‘IaCTI/II_IBCIJ_ICCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoBanue «OnpITHI o
HAOJIOICHUIO TETIOBOTO PACIIUPEHHUS

ra3oB»

10

ATpCF ATHBICCOCTOAHHUABCIICCTBA
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Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BoJIbI. O000IIIEHHE 10 pa3AeTy

bu6mmoreka [IOK

11 «ITepBoHauanbHbBIEC CBEACHUS O CTPOCHUU https://m.edsoo.ru/ff0a0378
BEILIECTBAY
Mexanundeckoe aBuxkeHue. PaBHoMepHOe bubmuorexa [IOK

12 1 HEPaBHOMEPHOE JIBUKEHUE https://m.edsoo.ru/ff0a05c6

bubmuorexa [JOK
13 CropocTs. EuHHLBI CKOpOCTH https://m.edso0.ru/ff0a079c
bu6mmoreka [IOK

14 Pacuer myTu 1 BpeMEHH JABHKEHNA https://m.edsoo.ru/ff0a0ae4
WNuepuus. Macca — Mepa MHEPTHOCTH Tell bubnnorexa [HOK

15 https://m.edsoo.ru/ff0a0c10
IInoTHOCTE BemiecTBa. Pacuet Macchl u bu6nmoreka [JOK

16 o0BeMa Tena Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas pabora «OmnpeneneHue

17 MJIOTHOCTU TBEPIOTO TEJIa»
Pemenue 3agad nmo teme "IL1OTHOCTH bubmuorexa [JOK

18 BenecTna" https://m.edsoo.ru/ff0al23c
Cuia KaK XapaKTEPUCTUKA

19 B3auMoeicTBus Tea. CunaynpyrocTu.
3akoHl yka
JlabopaTopnas ~ pabGora  «M3ydyeHue

20 3aBUCHUMOCTH pacTshKeHUs (AepopMaliim)
MPY>KUHBI OT MPUIIOKEHHON CUITBDY

21 [[“IBnenueTsirorenus. CUaTskecTu
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22 CBs13p MEX]ly CUIION TSKECTU U Maccoi bubmumoreka [IOK
Tena. Bec Tema. Pentenue 3amad mo reme https://m.edsoo.ru/ff0al778
"Cuna tsoxect"
23 Cuna TsKeCTH Ha IPYTHX IUIaHeTax. bubmuorexa [JOK
DdusnyuecKuexapakTePUCTUKUITTAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmeperne cuin. JlnHamomeTp https://m.edsoo.ru/ff0al8cc
5 bubmuorexa [JOK
5 Bectena. Hepecomocts https://m.edso0.ru/ff0a1778
CrnoxxeHue IByX CHJI, HalPaBJIECHHBIX 10 bubnuorexa [JOK
26 OJIHOM MpsiIMOM. PaBHOAENCTBYOIIASCHIT https://m.edsoo.ru/ff0ala70
”7 Pemrenue 3apau o reme
"PaBHoaeiicTByromas cui"
Cuna TpeHus u e€ Bubl. TpeHue B bubnuotexa [JOK
28 MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast pabora «M3yuenue
- 3aBUCHUMOCTH CHUJIBI TPEHUSI CKOJIBKEHUS Bu6miorexa IIOK
OT CHJIBI 1aBJICHHA M XapaKTepa https://m.edsoo.ru/ff0alcc8
CONMPUKACAIOLIUXCS TOBEPXHOCTEN
Pemenue 3agad Ha onpeneneHue
30 PaBHOJICHCTBYIOIIEH CHITBI
Pemenue 3amau mo remam: «Bec Tenay,
31 «I'paduueckoe n3o00pakeHne CHID», bubanorera LIOK

«Cuiibl», «PaBHOJIEUCTBYIOIIAS CHID)

https://m.edsoo.ru/ff0alde0
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KontponbHass pabotra mo  TeMaM:
«MexaHndeckoe ABMJKEHHE», «Macca,

32 IJIOTHOCTBY, «Bec Tenay, «['padudeckoe
n3o0paxkeHue crn, «CUibhy
33 JHanenue. CriocoObl yMEHBIIICHUS U bu6mmoreka [IOK
YBEJIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue raza. 3aBUCUMOCTD JIaBJICHUS bubmuorexa [JOK
34 rasa oT 00bémMa, TeMIepaTypsl https://m.edso0.ru/ff0a2376
Ilepenaua naBneHust TBEPALIMU TEIAMU, bu6mmoreka [IOK
35 .
JKUJIKOCTSIMU U razamMu. 3axkoHllackais https://m.edsoo.ru/ff0a25b0
JlaBlieHHE B )KUJIKOCTH U T'a3e, BRI3BAHHOE bu6mmoreka [IOK
36 JICICTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
Pemenue 3amau o reme «/laBnenue B bubnuotexa [JOK
37 JKUIKOCTH U rase. 3axkonllackaisy» https://m.edsoo.ru/ff0a2826
bu6nmoreka [JOK
38 Coobumatomuecscocy bt https://m.edsoo.ru/ff0a2970
. bu6mmorexa [IOK
39 I'npasmraeckuiinpece https://m.edso00.ru/ff0a3136
ManomeTpsl.
40 ITopIIHEBOMKUIKOCTHBIHACOC
ATMocdepa 3eMIu ¥ IPUYUHBI €€ bubnnoreka [JOK
4l CyILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [IOK
42 BecBoznyxa. ATmochepHOenaBiIcHIE

https://m.edsoo.ru/ff0a2b5a
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N3mepenue atMochepHOro AaBJICHUS.

bu6mmoreka [IOK

43 OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO JABJICHHS OT bubmuoreka [JOK

44 BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
Bbapomerp-anepoun. AtmochepHoe bubnmoreka [JOK

45 JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3amayd mo reme " AtmochepHoe

46 napjeHue"

47 JlelicTBUE KUIKOCTH U T'a3a Ha bubmuorexa [JOK
MOTPY>KEHHOE B HUX TEJIO. https://m.edsoo.ru/ff0a3276
ApxumenoBacuiia
Jlaboparopnas pabora «OmnpeneneHue

48 BBITAIKMBAIOIIEH CHJIBI, ACHCTBYIONIEH Ha Bubsmmoreka [OK
TeJO, MOTPYKEHHOE B KHIKOCTE https://m.edsoo.ru/ff0a33fc
Jlaboparopnast paboTta 1mo Teme

49 «HMccnenoBanue 3aBUCHMOCTH Beca Tela B Butmmoreka [JOK
BOJIC OT 00BEMA MOTPY/KEHHO B https://m.edsoo.ru/ff0a3514
KHUJKOCTh YaCTU TEJa»

bubmuorexa [JOK

50 I1nasanmeren https://m.edso0.ru/ff0a3a96
JlaGopatopHnas pabora

51 "KoHcTpynpoBaHue apeomeTpa win

KOHCTPYUPOBAHUE JIOJIKU U ONPEICICHHE
e€ rpy3onoabéMHOCTH"
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Pemrenue 3amau no temam: «llimaBanue

bu6mmoreka [IOK

52 cynoB. Bo3nyxoriaBanue», «/laBnenue
TBEPIBIX Tell, JKUTKOCTEH 1 Ta30BY https://m.edsoo.ru/ff0a3654
KontponbHas padota nmo teme «JlaBienue

53 TBEPAbIX TN, KUAKOCTEH U Ta30B»

bubmuoreka [JOK

54 Mexanirieckas pabora https://m.edsoo.ru/ff0a3f82

bubmuorexa [JOK

55 MoiHocTh. EQuHUIBI MOLLIHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccnenosanue "PacyéT MOIHOCTH,

56 pa3BuUBaeMoOM IpH Mo IbEME 10 JiecTHUIE" 1

57 IIpocThie MexaHu3Msbl. Priuar.

PaBHOBecue cun Ha peiyare
Poryaru B TexHuke, OBITY W TPUPOJE.

58 Jla6opatopHas pabora «MccnenoBanue 05 bubmorexa LIOK
YCIIOBUI PaBHOBECHUS pPblUara https://m.edsoo.ru/ff0a478e
Pemenue 3agau mo teme «Y cioBus bubmuorexa [JOK

59 PaBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
Koaddumment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas padota

60 «3mepenune KII/] HaknoHHOM 0.5
TIJIOCKOCTHY

61 Pemenue 3amau mo teme "Pabora, bu6mmoreka [JOK

mortmHocTh, KITI"

https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48

Mexanndeckas sHeprus. Kunernueckas u

bubmuoreka [JOK

62 MOTEHIMAIbHAS SHEPTUSI 1 https://m.edsoo.ru/ff0a4252
. bubnunoreka [HOK
63 3aKOHCOXpaHCHUSAMEXaHUYECKOMIHEPTUU 1 https://m.eds00.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
"DKCIIepUMEHTAJIbHOE OINPECIICHHUE
W3MEHEHUS KUHETUYECKOU 1
64 MOTEHIIUAJILHON YHEPTHH MPU CKAThIBAHUU 1 1
TeJla IO HAKJIOHHOM MJIOCKOCTH"
KonTpomnpHas padota o Teme «Pabora u
65 MOILHOCTb. DHEPIHsD) 1
PesepBHblit ypok. Pabota ¢ Tekctamu 1o bubnnorexa [JOK
66 TeMme "MexaHndeckoe aBMkeHue" 1 https://m.edsoo.ru/ff0a4ee6
Pesepublit ypok. Paborta ¢ Tekcramu mo
67 teme "JlaBlicHUe TBEPIBIX TEJ, KUIAKOCTEN 1 bubmorexa TIOK
1 Ta30B" https://m.edsoo.ru/ff0a4ffe
PeseprubIit ypok. Pabota ¢ Tekctamu mo
68 teme "Pabota. MomHoCTh. DHEprus" 1
OBUIEE KOJIMYECTBO YACOB I10 68 1

[TPOI'PAMME
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8 KJIACC

N KounyecTBO 4acoB DJIeKTPOHHbIE
(]
- HAara uudgposbie
n/ Tema ypoxa Bcer Kontpoabubl | IlpakTnyeckn | H3YUCHH oGpa3oBaTe/bHbIE
n 0 e paGoThI € padoThI A pecypcsl
OCHOBHBIC TIOJIOKCHHS bubnnorexa [JOK
MOJIEKYJIAPHOKUHETUYECKON TEOPUU U UX 1 https://m.edsoo.ru/ff0a525
OTIBITHBIE TTOJITBEPKICHUS 6
Macca u pazmep aTOMOB U MOJIEKYT 1
M . bubnuoreka [IOK
OACTH TBEPAOTO, )KHHK?FO 1 1 https://m.edsoo.ru/ff0a540
ra3000pa3HOr0 COCTOSTHUM BEIECTBA o
OObscHEHnE CBOMCTB TBEPAOTO, )KUJIKOTO U
ra3000pa3HOro COCTOSIHUI BelllecTBa Ha
OCHOBE€ I10JIOKEHUU 1
MOJIEKYJIIPHOKUHETUYECKON TEOpUHU
bu6nmorexa LIOK
Kpucranaugeckue u amopdHbieTena 1 https://m.edsoo.ru/ff0a580
0
CMaYBAIIE but6mmorexa [IOK
MaYHBaHHUE U KaTMJUIIPHOCTb.
AMAIIIAPHOC 1 https://m.edsoo.ru/ff0a553
IToBepXHOCTHOE HATSKEHUE 0
but6mmorexa [IOK
TerutoBoepacuIMpeHue u CKaThHe 1 https://m.edsoo.ru/ff0a5a2
6
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Temneparypa. CBs3b TeMIepaTypbl CO

8 CKOPOCTBIO TEIJIOBOTO JIBUKEHUS YACTHI]
9 Buytpennss sueprus. CiocoObl H3MEHEHHS bubmuorexa [JOK
BHYTPEHHEHN SHEPrUuu https://m.edsoo.ru/ff0a5c6
0
bubnunoreka LIOK
10 Bunpitemnonepenaun https://m.edsoo.ru/ff0a641
2
Ypok-koupepermus "TIpakTraeckoe bubmmoreka [JOK
11 HCIIOJIb30BAaHUE TEIJIOBBIX CBOMCTB BEILIECTB https://m.edsoo.ru/ff0a65c
Y MaTepHUaJioB B IIEJIAX dHEprocoepexenHus" 0
K bubmmoteka IIOK
12 OJIMHCCTBO TCIIOTEL. https://m.edsoo.ru/ff0a697
VY 1eIbHAATEIIOEMKOCTh 6
v 5 bubnuoreka [{OK
13 PaBHCHHC TCIIOBOTO OajlaHca. https://m.edsoo.ru/ff0a708
TennooOMeH U TemI0BOE paBHOBECHE 8
JlaGopatopnas pabora "HccnenoBanue bubnuorexa [IOK
14 SBJICHUSI TEINIOOOMEHA MPU CMEIINBAHUT https://m.edsoo.ru/ff0a6a9
XOJIOAHOU U ropsiueit Boabl" 8
Pacder xonmmaecTBa TEIIIOTHI, HEOOXOAUMOTO
15 JUTS HArpEeBaHUsl TeJla U BBIJEISIEMOTO UM
TIPH OXJTAXKICHUHT
a6 6ora "O bubmuoreka [{OK
16 abopaTOpHas paboTa "UNpPCACICHUC https://m.edsoo.ru/ff0a6bb

yAEIbHON TEMJI0EMKOCTH BellecTBa"

0
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OHeprus ToIuBa. Y ienbHasl TeIoTa

bubnunoreka LIOK

17 https://m.edsoo.ru/ff0a7b5
cropanus N
[naBnenue u oTBEpACBaHUE bubmmoreka [JOK

18 KPUCTAJNINYECKUX TEIL. https://m.edsoo.ru/ff0a71d
V IeNbHaATEIOTAILIABICHUS 2

5 Gora " bubnuoreka [{OK

19 Jlaboparopras paboTa "Onpenenerne https://m.edsoo.ru/ff0a72f
YICIbHOM TETJIOTHI TIJIaBJICHUS Jibaa" o
a 5 bubmuoreka [IOK

20 4pOOLPA3OBAHUC H KOHACHCALIHIA. https://m.edsoo.ru/ff0a740
Hcmapenue c
Kunenne. Y nensHas Temiora
TapooOPa30BaHKs ¥ KOH/CHCAIIIH. bubanorexa LIOK

21 3aBUCHMOCTb TEMIIEPATYPhI KUTIEHHS OT https://m.eds00.ru/ff0a786
aTMoc(hepHOro JaBIeHUS £
BrnaxnocTs Bo3ayxa. JlaboparopHas pabota bubnuoreka [{OK

22 "OnpeneneHne OTHOCUTENBHOM BIa>KHOCTH https://m.edsoo.ru/ff0a762
BO3IYyXa" 8
Pemenue 3amau Ha onpeeneHne BIaKHOCTH

23 BO3/yXa
[IpuHIMIBI pabOTHI TETJIOBBIX JBUTATENEH.

24 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO

CTOpaHHUSI
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KIIJI TermoBoro aurarens. TemnaoBeie

bu6nunorexa LIOK

25 . https://m.edsoo.ru/ff0a7c7
JIBUTATEJIH U 3alllUTa OKpYsKarolel cpebl c
3aKOH COXpaHEHMsI U IIPEBPALLICHHS] SHEPTUU
26 B TEIUIOBBIX ITpoLIEeccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
"TemnoBble SBJICHUS. Bubmoreka [IOK
27 " . https://m.edsoo.ru/ff0a83f
3MEHEHHEearperaTHbIXCOCTOSHUMBEIIIECTBA 5
KonTponbnas padora no teme "Temnossie Bbu6mmoteka [JOK
28 SIBJICHUSL. https://m.edsoo.ru/ff0a86a
M3MeHeHnearperaTHpIXCOCTOSTHUHMBEIIECTBA €
Onexrpuszanus Tei. [[Ba poaa 3JIeKTpuYecKuX
29 3aps0B
VYpok-uccnenoBanue "IneKTpu3aIus Tl
30 MHAYKIHMEW U IPU CONPUKOCHOBEHUH"
B . 3 bubmuoreka [{OK
31 3aMMOJEHCTBHE 3apsKEHHBIX TEJl. 3aKOH https://m.edsoo.ru/ff0ag7e
Kynona 4
Onektpuueckoe nojie. HampspkeHHOCTD
SJIEKTPHYECKOTO OIS, Bubnmoreka [IOK
32 https://m.edsoo.ru/ff0a8a0
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Hocurenn SJICKTPHUYCCKUX 3apsa10B.

33 5 .
neMeHTapHbIN 3apsa. CTpoeHnearoma
a 3 bubnunoreka LIOK
34 POBOIHHKI H AMDJICKTPHKHM. SaKOH https://m.edsoo.ru/ff0a8ef
COXPaHEHHUs IEKTPUUYECKOTO 3apsijia 6
P . bubmuorexa [JOK
35 elIeHWE 3a7ay HAa IPHUMEHEHUE CBOMCTB https://m.eds0o.ru/ff0agoc
AIIEKTPUYECKUX 3apsI0B o
DIIEKTPUUECKHI TOK, YCIOBHS €Tr0 bubmmoreka [JOK
36 CyLIECTBOBAHU. https://m.edsoo.ru/ff0a95a
M cTOYHNKHMAIIEKTPUYECKOTOTOKA 4
bubnuoreka [{OK
37 JIeCTBUSIIIEKTPUIECKOTOTOKA https://m.edsoo.ru/ff0a96b
2
VYpoxk-uccnenosanue "Jleiicteue
38 AIIEKTPUUECKOTO TOJISI Ha TPOBOIHUKHU 1 1
OUDJIEKTpUKN"
5 . but6mmorexa [IOK
39 JIEKTPUYECKUHN TOK B METAJIIaX, KUIKOCTSIX https://m.edso0.ru/ff0ag83
U rasax 8
40 DneKTpuuecKkas 1eMb U €€ COCTaBHbIE YaCcTH
C a6 5 but6mmorexa [IOK
41 WJ1a ToKa. JlabopaTopHas paboTa 05 https://m.edsoo.ru/ff0a8hd

"M3Mmepenue u peryanpoBaHue CUIbl TOKa"
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DnexTpuueckoe HanpsbkeHue. BoiabTmerp.

bubnunoreka LIOK

42 JlaGopatopnas pabota "H3mepenue u 05 https://m.edsoo.ru/ff0adel
peryaupoBaHue HanpsHKeHUs " 4
C v bubnmnoreka HOK

43 ONPOTHUBIIEHUE POBOJIHUKA. Y ACTBHOE https://m.edsoo.ru/ff0aa73
COIPOTHBIICHUE BEILIECTBA 8
Jlaboparopnas paboTa "3aBHCUMOCTH
3JIEKTPUUECKOTO CONPOTUBIIEHUSA bubanorexa LIOK

44 NPOBOJIHUKA OT €r0 JUTHHBL, ILTOMATH 1 https://m.edsoo.ru/ff0aa73
MOTIEPEYHOr0 CEUYCeHUs U MaTepuana” 8
3 bubnnorexa [JOK

45 aBUCHMOCTb CHJIBI TOKA OT HAIPSIKCHHUS. https://m.edsoo.ru/ff0aadd
3akon OMa 1t yyacTKa Lenu a
JlabopaTtopHas pabota "HccienoBanue
3aBHCHMOCTH CHIIBI TOKA, HIYIIETO Yepe3 bu6muorexa LHOK

46 PE3HCTOP, OT CONPOTHBIIEHHS PEIUCTOPA 1 1 https://m.edsoo.ru/ff0aa04
HaNpsKeHHs Ha pe3ucTope” &
[TocnemoBarenbHOE 1 TApAIIIETHEHOE

ar COEMHEHUS IPOBOJHUKOB

A8 JlaGopatopHnas pabota "IIpoBepka npaBuia N bubmuoreka [IOK

CJIOXKCHUA HaHpﬁI)KCHI/Iﬁ npu

https://m.edsoo.ru/ff0aaa5

MOCIE0BATEILHOM COCTMHEHNUH JIBYX
pe3uctopon”

[ee]
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Jlaboparopuas padota "IIpoBepka npaBmia

bubnunoreka LIOK

49 JUISL CWJIBI TOKA IIPY I1apajuIeIbHOM https://m.edsoo.ru/ff0aadl
COCAMHEHHUH PE3UCTOPORB" €
Pemenue 3agau Ha npumeHenue 3akoHa Oma bu6nmmoreka [IOK
50 JUISL Pa3JIMYHOrO COCIMHEHHUS POBOIHUKOB https://m.edsoo.ru/ff0aaf8a
bubmuoreka [{OK
51 PaboTa 1 MOIIHOCTH ANEKTPUUECKOTO TOKA. https://m.edsoo.ru/ff0abl2
3akon/xoymns-Jlenna 4
a6 ora "O bubnunoreka LIOK
52 abopatopHas pabota "UNPEACICHUC https://m.edsoo.ru/ff0ab3e
paboTHI U MOLTHOCTH JIEKTPHUECKOTO TOKA" 0
DNEeKTpUUECKUE TSN U TOTPEONTEITN bubmmoreka [JOK
53 ANEKTPUUYECKON SHEPTUU B OBITY. https://m.edsoo.ru/ff0ab66
Kopotkoe3zambikanue 0
[ToaroroBka Kk KOHTPOIBHOU paboTe MO TeMe
"JJIeKTpHUECKUE 3apsIbl. 3apsKEHHBIE TENa Bubmmoreka [IOK
o4 . https://m.edsoo.ru/ff0abd2
Y X B3aMO/ICHCTBHS. c
I1oCTOSHHBINAIEKTPUYECKUUTOK" -
KonTponbHas pabota mo Teme
"DEKTpUUIECKHE 3aps/Ibl. 3apsHKCHHBIC Teja U Bubnuorexa [LIOK
55 HX B3aMMOJICHCTRHA. gttps.//m.edsoo.ru/fanbea
IToCTOSHHBINAIEKTPUUECKUUTOK" -
56 [TocTossHHBIEMAarHUTHI, NXB3aUMOICHCTBUE
T . but6mmorexa [IOK
57 YpoK-ncenenoBanue 3yHdeHue - noieu https://m.edsoo.ru/ff0ac3d

HOCTOSIHHEIX MAarHuToB"
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MarnautHoe 1oine. MarHuTHOE moJjie 3eMiIH 1

bubnunoreka LIOK

€ro 3HAYCHHUC IJId )KU3HU Ha 3emite

https://m.edsoo.ru/ff0acOb
a

OmneIT OpcTena. MarHuTHoe nojie

bubnunorexa LIOK

59 JJIEKTPUYECKOT0 TOKa MaruurHoe rnose https://m.edsoo.ru/ff0acld
KaTyIIKA ¢ TOKOM 2
[IpuMeHeHue 371eKTPOMAarHuTOB B TEXHUKE. bubnuorexa [IOK
60 Jlaboparopuas padota "H3ydeHue neicTBus 05 https://m.edsoo.ru/ff0ac74
MarHUTHOI'O TOJISI HA IIPOBOAHUK C TOKOM" a
DNeKTpoABUTaTENb NOCTOSHHOTO TOKA.
Hcnonb3oBanue aneFTpozLBHraTenen B Bubmuorexa IJOK
61 TEXHUYECKHUX YCTPONCTBAX U HA TPAHCIIOPTE. https://m.eds00.ru/ff0acs6
JlaGopatopHnas pabora "KoHcTpyupoBaHue u c
u3ydeHue paboThl a1eKTpogBUraTesns"”
62 OmnpiTel Dapanes. 3aKOH AEKTPOMarHUTHOU
nHaykuuu. [Ipasuno Jlenna
OnekTporerepatop. CriocoOb! MoTyYeHUs
63 NEKTPUYECKON SHEPTUU. DIIEKTPOCTAHLIUN
Ha BO30OHOBIIIEMBIX HCTOUYHUKAX YHEPTUU
64 [TonroroBka Kk KOHTPOJIBHON paboOTeE MO TeMe
"DNeKTpUYeCKre U MarHUTHHIE SIBJICHUS"
K 5 but6mmoreka [IOK
65 OHTPOJIbHAA PADOTa 110 TEME https://m.edsoo.ru/ffO0acbl

"DNEeKTpUUECKUE U MAaTHUTHBIC SIBIICHUS"

4
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PesepBHeIit ypok. Pabora ¢ TekcTamu 1o

bubnunoreka LIOK

66 1 https://m.edsoo.ru/ff0acch

teme "TeruioBblie siBIeHUS" e
. bubmuorexa [JOK

67 PGSGI)‘]‘SHLII/I YPOK. Iza60Ta c TCKCTaI\fI/I no" 1 hitps://m.edso0.ru/ff0acde
teMe "[1oCTOSHHBIIN 3JeKTPUYECKUN TOK 6
PesepBHblit ypok. Pabota ¢ Tekctamu 1o

68 Teme "MaruuTHele siBJIeHU" 1

OBULIEE KOJIMYECTBO YACOB I10
68 14.5

I[TPOTPAMME
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9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Aara uudgposbie
n/ Tema ypoka Bcer Kourtpoabubl | IIpaktnyeckn | H3Y1CHH oGpa3oBaTeIbHbIE
n 0 € padoThI e padoThI A pecypesl
MexaHn4eCKOeBU)KEHUE. 1
MarepuanbHasiTOuka
C o bubnnoreka [JOK
uctema orcuera. OTHOCUTENBHOCTD 1 https:/m.edsoo.ru/ff0ad4?
MEXaHUYECKOTO IBUKEHUS 4
bubmuorexa [JOK
PaBHOMEpPHOEITPAMOIMHEWHOEIBUKEHHE 1 https://m.edsoo.ru/ff0ad19
a
HepasHOMepHOE NPAMOIUHENHOE
nBuxkeHue. CpeaHsiss 1 MTHOBEHHAs 1
CKOPOCTb
5 bu6mmoreka [JOK
[IpssmonuHENHOEPaBHOYCKOPEHHOEIBUKEHU 1 https://m.edsoo.ru/ff0adsd
€. YCKOopeHue 4
CxopoCTh NPSAMOJIUHENHOTO
PaBHOYCKOPEHHOTO JABIKeHUs. ['paduk 1
CKOPOCTH
JlabopaTopHas pabota "OnpeneneHue bubnuotexa [JOK
YCKOpPEHHU Tejla IIPU PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/ff0adbl
JBUKEHUH 10 HAKJIOHHOM IITIOCKOCTH" 8
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CBoOogHoe mmagenue tei. OnelTel [anuies

PaBHOMepHOC JABYIXCHUC 110 OKPYXKHOCTH.

bu6mmoreka [IOK

KECTKOCTHU IPYKUHBID»

d [lepuon u yacrora oOpamenus. Jluneitnas u https://m.edsoo.ru/ff0ael7
YIJIOBasICKOPOCTH 6
10 LleHTpOoCTpeMUTENbHOCYCKOPEHUE
bubmuorexa [JOK
11 [Tepsbiii 3akoH HproToHa. BekTop cuibl https://m.edsoo.ru/ff0ae61
2
B . o bubnuorexa [JOK
12 TOPOH 3aKOH HPIOTOHA. https://m.edsoo.ru/ff0ae72
PaBHOzelicTBYIOIIIAA crita a
bubmuorexa [JOK
13 Tpetuii 3akon HetoToHa. Cynepno3unust Cui https://m.edsoo.ru/ff0ae98
2
P bu6mmoreka [JOK
14 ellIeHHe 3a/1a4 Ha IPUMEHEHHE 3aKOHOB https://m.edsoo.ru/ff0aeb6
Herorona C
bu6mmorexa [IOK
15 Cunaynpyroctu. 3akoHl 'yka https://m.edsoo.ru/ff0aeca
2
16 Pemenue 3amau mo teme «Cuita ynmpyrocTu
bu6mmorexa [IOK
17 JlabopaTtopHas paborta «OnpeneneHue https://m.edsoo.ru/ff0ace?

8
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bubmuorexa [JOK

18 Cunatpenus https://m.edsoo.ru/ff0af73
8

19 bubmuorexa [JOK
Pewrenne 3anau no reme «Cuiia TpeHUs» https://m.eds00.ru/ff0afa26
Jlaboparopuas pabota "Onpenencaue bubnmoreka [JOK

20 KO3 pHUIHEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be

21 Pemenue 3agau mo teme "3akonsl HeroToHA. bu6mmorexa [IOK
Cuna ynpyroctu. Cunarpenus” https://m.edsoo.ru/ffOafb8e
C bubmuorexa [JOK

22 WA TAAKCCTH 1 3aKOH BCCMUPHOTO https://m.edso0.ru/ff0af04
TATOTEHUS. Y CKOPEHUECBOOOIHOTONIaICHUS 4
VYpok-koupepenius "JIBuxKeHue T€JI BOKPYT

23 rpaBUTALIMOHHOTrO LeHTpa (CosHeuHas
cuctema). ['anaktuxu"
Pemenue 3amau mo teme "Cuiia TsyKeCTH U bubnuotexa [JOK

24 3aKOH BCEMHUPHOIO TArOoTeHUs" https://m.edsoo.ru/ff0af5f8
[IepBasg kocMHuueckas CKOPOCTb. bubnnoreka [JOK

25 HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTeprabHON TOUKHU.
AoGcomotHO TBEpAOE Teno. PaBHOBecue Bu6morexa IIOK

26 TBEPJIOTO TeJa C 3aKPEIIEHHON OCBIO https://m.edsoo.ru/ff0afe36
BpaIlICHUS

27 MowmenTcunsl. LleHTpTsikecTn
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Pemrenue 3agad mo reMe "MOMEHT CHUJIBL.

bu6mmoreka [IOK

28 https://m.edsoo.ru/ffob02b
Hentprsxectn" 4
[ToaroroBka K KOHTPOJILHOM paboTe MO TEMe bubmuorexa [JOK
29 "MexXaHU4YeCKOE JBUKECHHUE. https://m.edsoo.ru/ff0b040
B3aumoneiictBueren" 8
Kontponbnas paboTa mo teme bubnuorexa [JOK
30 "MexaHU4YecKOoe IBUKEHUE. https://m.edsoo.ru/ffOb06e
B3aumopeiictBueren" c
Nmnynbe Tena. Umnyisc cuiibl. 3aKoH bubnnorexa [HOK
31 COXpaHEHUs UMITyJIbCa. YIPYroe u https://m.edsoo.ru/ffOb07f
HEYNpPYyTroeB3auMO/ICHCTBHE a
Y bubnnoreka [JOK
32 Pemrenue 3ampau no reme "3akoH coXpaHEHUs https://m.eds00.ru/ffob096
uMmIyibca' c
Ypok-koHpepeHus "PeakTuBHOE IBIKEHUE
33 B IIPUPO/JIE U TEXHHUKE"
bu6mmorexa [IOK
34 Mexanuueckas paboTa ¥ MOIITHOCTb https://m.edsoo.ru/ff0b0a8
4
bu6mmorexa [IOK
35 PaboTa cuitbl TSKECTH, CHITBI YIIPYTOCTH U https://m.eds00.ru/ffobodb

CHJIBI TPCHUA
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Jlaboparopnast pabora «OrmpenencHue
paboThI CUJIBI TPEHHS ITPU PABHOMEPHOM

36 IBUKEHUM Tella MO TOPHU30HTaJIbHOU
MTOBEPXHOCTU»
Csi3b dHEprun U padoThl. [loTeHIMabHAS
37 SHEPTHUs
bubmuorexa [JOK
38 KHHemquKaf sueprus. Teopema o https://m.edsoo.ru/ffob0c3
KHUHETUYECKOU SHEPTUU 2
39 3aKOH COXpaHEHHs SHEPTUU B MEXaHUKE
bu6mmoreka [IOK
40 Jlaboparopnas padota «/3y4ueHne 3akoHa https://m.edsoo.ru/fOb12f
COXpaHEHUS SHEPTHI e
bu6mmoreka [IOK
11 KonebarenbHoe AsiKenue 1 ero https://m.edsoo.ru/ff0b185
XapaKTEPUCTUKHU 8
3aryxaromue Konedanus. BeiHyk/1eHHbIE bubnmnoreka [JOK
42 kosebanus. Pezonanc https://m.edsoo.ru/ff0b20f
0
43 MareMaTH4ecKuil ¥ NPy KUHHBIMMAasITHUKH
Ypok-uccnenoBanue «3aBUCUMOCTh bubnuotexa [JOK
44 nepuoja KoieOaHuil OT )KECTKOCTH https://m.edsoo.ru/ff0b197

MIPY>KUHBI U Macchl Ipy3a»

a
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[IpeBpamieHue 3HEpruu Ipu MEXaHUYECKUX

45 KOJICOaHMAX
Jlaboparopuas pabota «Onpenenenue bubnmoreka [JOK

46 qacTOTBl W Mepuoia KojeOaHui https://m.edsoo.ru/ffOblae
NPY>XUHHOI'O MAasiTHUKA» c
JlaGopaTtopHas pabota «IIpoBepka bubnnoreka [JOK

47 HE3aBHCUMOCTH MepHo/ia KolebaHuii rpysa, https://m.edsoo.ru/ff0b197
MOJIBEILIEHHOTO K HUTH, OT MacChl Ipy3a» a
Mexanndeckue BoJHBL. (CBOMCTBa bu6mmoreka [IOK

48 MEXaHU4YECKUX BOJIH. [IponosbHbIe B https://m.edsoo.ru/ffOb21f
IIOTIEPEYHBIEBOJIHEL €
Ypok-koH(pepeHnus "MexaHHnIeCKUue BOTHBI

49 B TBEpOM Tene. CelicMruuecKueBOIHbI"

50 3ByK. PacripoctpaneHnue u oTpakeHHue 3ByKa
VYpok-uccnenosanue "Habmonenue

o1 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI"

52 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKHIPE30HAHC
v y bubnnoreka [JOK

53 POK-KOH(epeHIuA "Y ILTPasByk i https://m.edsoo.ru/ffob23c
nH(}pa3ByK B IPUPOJIE U TEXHUKE" a

54 [ToaroroBka Kk KOHTPOJILHOU paboTE MO TeEMe bubnmoreka [JOK

"3aKOHBI COXPaHEHUSI.

https://m.edsoo.ru/ff0b25f

MexaHndeckuekojae0anus U BOJIHbI"

(e}
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KonTponbHas pabota mo Teme "3aKoHbI

55 COXpaHeHus. MexaHndueckuekoieoaHus u
BOJIHBI"
ek bubmuoreka [JOK

TPOMarHUTHOETIOJIE.

56 JieKTpoMa oetone https://m.edsoo.ru/ffOb2ab
DNeKTPOMarHUTHBIEBOJIHBI e

57 CBoiicTBa 31IEKTPOMAarHUTHBIXBOJTH
Ypok-koupepennus "Lkana
AIIEKTPOMATHUTHBIX BOJIH. VICIIONIb30BaHmE Bubsmoreka [OK

58 AJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM https://m.edso0.ru/ffOb2fe
cBsa3u" 6
VYpok-uccnenosanue "M3yueHue CBONCTB bubnuorexa [JOK

59 JJIEKTPOMArHUTHBIX BOJIH C IOMOIIBIO https://m.edsoo.ru/ff0b2c6
MoOmIbHOTO TenedoHa" c
Pemenue 3aia4 Ha onpeiesieHre YacTOThl U

60 JUIMHBI 3JIEKTPOMarHUTHOM BOJIHBI
5 bu6mmorexa [IOK

KTPOMarHuTH .

61 feKTpoma a1 npuposa CBUeTa https://m.edsoo.ru/ffOb31d
Ckopoctb cBeTa. BonmHoBbIeCcBOICcTBacBeTa 0
Hcrounuku ceera. I[IpsMonuneitHoe bubnuoreka [IOK

62 pacnpoctpaHeHue cBera. 3atMeHus1CoHIa https://m.edsoo.ru/ff0b365
u JIyHbl 8
3aKkoH oTpakeHus cBeTa. 3epkana. Pemenne bubnmoreka [JOK

63 3a71a4 Ha IPUMEHEHHUE 3aKOHA OTPAXKEHUS https://m.edsoo.ru/ff0b38c

CBE€Ta

4
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[TonHOE BHYTpEHHEE OTPAKEHHUE CBETA. bubmuorexa [JOK
65 Hcnonp30BaHne IOJHOTO BHYTPEHHETO https://m.edsoo.ru/ff0b3c5
OTpaXEHUS B ONTHYECKHUX CBETOBOAAX c
Jlaboparopunas pabota "HccrnenoBanue
3aBUCHMOCTH YTJIa IPEIOMIICHUSI CBETOBOTO
66 Jy4a OT yIJia MajieHus Ha TPaHule
"Bo3ayxcTekiao""
Ypok-konpepenuus "Mcnoap3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaKEHUSI:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBS3b"
bu6mmoreka [IOK
68 JIunzel. ONTHYECKASACUIIATNH3EI https:/m.edsoo.ru/ffOb3f2
c
bu6mmoreka [JOK
69 [TocTpoenue N300paKeHnii B IMH3aX https:/m.edsoo.ru/ffOb444
a
JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
70 (OKYCHOTO PAaCCTOSHHS M ONTHYCSCKON CHITBI https://m.edsoo.ru/ff0b420
cobuparomien JHH3bI" 6
| bu6mmorexa [IOK
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Ypok-koupepenmus "ledextsr 3penus. Kak

73 COXPaHUTH 3peHue"

24 Pa3znoxxenue 6enoro ceera B cekTp. ONBITHI bubnmnorexa LIOK
Herotona. CnoxeHnue cueKkTpajibHbIX https://m.edsoo.ru/ff0cOf4c
1BeToB. Jlucnepcus ceera
Jlaboparopras padota "OnbITHI 11O
Pa3IOKEHHIO GENOTo CBETa B CIIEKTP 1 bubmuorexa LHOK

75 BOCTIPHSITHIO [BETA MIPE/IMETOB MIPH HX https://m.edsoo.ru/ff0c0e2
Ha0JII0/IEHNH Yepe3 1[BETOBbIE PUIBTPHI" a
Ypok-npakTukyM "BoaHOBBIE CBOMCTBA

76 cBeTa: AMcIepcus, MHTepdepeHuns u
nudpaxus”

0 p bubnmnorexa [JOK

77 nbITel Pesepdopna u nianerapHas MoaeIb https://m.edsoo.ru/ffocl2a
aToma 8

78 [Toctynatel bopa. Monens atoma bopa
- bu6mmorexa [IOK
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80 https://m.edsoo.ru/ff0c155
ucIyckaHus" 0
bu6mmoreka [IOK
81 PaiMoakTUBHOCTH Y €EBUIBI https://m.edsoo.ru/ff0c167
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bubmuorexa [JOK
82 Crtpoenue atoMHOTO siapa. Hykinonnas https://m.edsoo.ru/ffocl8a
MOJIEJTb c
bu6mmoreka [IOK
83 PaauoakTHBHBIENPEBPAILEHUS. M30TONbI https://m.edsoo.ru/ffOclal
4
Pemenue 3agau nmo teme: "PagnoakTUBHbBIE bubmuorexa [JOK
84 IpeBpalicHus " https://m.edsoo.ru/ff0cib4
a
85 Ilepuoanonypacnana
| bubmuorexa [JOK
86 Ypox-Koneperuus "PajuoakTusHbie https://m.edsoo.ru/ff0c212
W3ITy4eHUs B IPUPOJIE, METUIINHE, TEXHHUKE" 6
bubmuorexa [JOK
g7 SnepHbie peakiuu. 3aKOHBI COXpaHEHUS https://m.edsoo.ru/ffoclcs
3apsI0BOTO U MaCCOBOTO YHCET 8
bubmuorexa [JOK
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90 CAKIHI CHITTE3a 1 JICTICHI smep." https://m.edsoo.ru/ffOc1e8
Hcrounuku sHeprun ConHIa U 3BE3] 8
Ypok-koudepenus "SnepHas sHEpreTUKA.
91 JleiicTBHs paAOAKTUBHBIX U3IIyYeHUN Ha
JKHBBIC OpraHu3MbI"
[ToaroroBka K KOHTPOJILHOU PabOTE 1O TEME
o "JJIEKTPOMArHUTHOE TIOJIE. bubmorexa [HOK
D ITeKTPOMATHHTHBICBOITHBL. Qttps.//m .eds00.ru/ff0c223
KBantoBwiesiBienus" -
KonTponbHas padota no teme
03 "DIIeKTPOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHHIEBOJHBI.
KBanToBwicsBieHuS"
[ToBTOpenue, 0600meHue. JlaboparopHsie bubnuotexa [JOK
94 paboTsl o Kypey "BzaumoneiictBue Ten" https://m.edsoo.ru/ff0c245
a
[ToBTOpenue, 06o6meHue. Pemenue bubnmoreka [JOK
95 pacyeTHBIX U KAYECTBEHHBIX 3a/1a4 110 TEME https://m.edso0.ru/ff0c257
"TennoBsie nmpouecch” 2
[ToBTOpenue, o6o0menHue. Pemenue bubnuotexa [JOK
926 pacyeTHBIX ¥ KAYECTBCHHBIX 3a/1a4 110 TEME https://m.edsoo.ru/ff0c2a2

"KIIJI TeruioBeIX aBurarencii”

2
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[ToBTOpenue, o6o0menue. Pemenue

bu6mmoreka [IOK

97 pacyeTHBIX ¥ KAYECTBEHHBIX 3a/a4 110 TEME 1 https://m.edsoo.ru/ff0c2b3
"KIIJI anekTpoycTaHOBOK" 0
bubmuorexa [JOK
98 [ToBTOpenue, o606menue. Jlaboparopusie 1 1 hitps://m.eds00.ru/ff0c2c5
pabotsl o Kypcy "CBeroBbie sBIeHUS" 2
[ToBTrOopenue, o600menue. Pabora ¢ bubnnorexa [HOK
99 TEKCTaMU 0 TeMe "3aKOHbI COXPAHEHUS B 1 https://m.edsoo.ru/ff0c2d6
MeXaHuke" a
bu6mmoreka [IOK
100 [ToBTOpenue, o6o0menue. Pabora ¢ 1 https://m.eds00.ru/ff0c2e8
TekcTamu 110 Teme "KosaeOanus u BOJIHbBI" 2
bu6mmoreka [IOK
101 [ToBTOpenue, o6o6menue. Pabota ¢ 1 hitps://m.eds00.ru/ff0c304
TekcTamu 1o TeMe "CBeToBbIe sBICHUSA" 4
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTaMu 1o TeMe "KBaHTOBas u saepHas 1
¢uzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE

OBPA30OBATEJIBHOI'O ITPOIECCA

[Ipuka3 MunuctepctBa mpocBemieHuss Poccuiickoit  deneparnuun
Ne2870t 31 mas 2021t «O6 yrBepxkaeanu GI'OC ocHOBHOTO 00IIIEr0o
00pa3oBaHUS.

[Ipuka3z MununcrepcrBa mnpocsemeHus Poccuiickon dPenepauuu OT
18.07.2022 r. Ne 568 «O BHecennun uzmeHeHuii B @I'OC ocHOBHOTO
oOmiero oOpa3oBaHUsA, YTBEPXKIEHHBIM MpuUKazoM MMUHHUCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoit @eaepanuu ot 31 mas 2021 roga
No 287»

®denepanpHas paboyas MporpaMma OCHOBHOTO OOIIEro 0Opa3oBaHUs

npeaMera «Pusuka» (6a30BbIl ypoBeHb), 2023

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHHUKA

. ®uzuka, 7 kmacc/ lleppimkun  A.B., OOmecTBo ¢ OrpaHUYEHHOU
OTBETCTBEHHOCTHIO «M31aTenbcTBO «OK3aMeEn»

. Ouzuka, 8 wmace/ Ileppimkun A.B., OOmecTtBo ¢ orpaHu4eHHOU
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe o0uiectBo «M31arenbcTBO
«IIpocsemienue»

. ®usuka, 9 kmacc/ Ilepprmkun A.B., T'ytauk E.M., OOmectBo ¢
OTrpaHUYCHHON OTBETCTBEHHOCTHIO «/[PODAY; AKIIMOHEpHOE 00IIECTBO

«M3parenscTBO «IIpocBenieHne



METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

7 KJIACC
1.Pabovas mporpamma.

2. [Iporpammel ocHOBHOTO 00111ero 0opazoBanus. Gusmuka. 7 — 9 knaccel
(aBTopsl: A.B.Ilepeimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUHU C BEIOPAHHBIM YUEOHUKOM:

4. lMepprmikua A.B. ®usmka. 7 kmacc. Y4eOHHMK 1isi 0O0Ieo0pa3oBaTeIbHBIX
yupexaenuit .M.:Ipoda. 2011

5. Jlykammk B.1. COopHUK BOITPOCOB U 3a/1a4 1o pusuke. 7-9 k. — M.:

[Ipocsemenne, 2010. —192c.

8 KJIACC

1. PabGouas nporpamma. @usuka. 7 — 9kmaccel: y4eOHO-METOANYECKOr0 MOCOOUS

/coct. TuxonoBaE.H. — 2-¢ m3a.,ctepeotrn. —M.: [Ipoda,2013. — 398,(2)

2. [IporpamMbl  ocHOBHOTO 00miero oOpaszoBanus. ®duszmka. 7 — 9 kmaccsl
(aBTopbr:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas mporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.: BAKO,
2014, B cOOTBETCTBUHU C BHIOPAHHBIM YUEOHUKOM:

4. Tleppimikun A.B. ®usuka. 7 kiacc. YueOHUK 51 0011e00pa3oBaTeIbHBIX
yupexaenuit .M.:Jlpoda. 2011

5. Jlykamuk B.1. COopHUK BOIIPOCOB U 3a/1a4 1o (pusuke. 7-9 k. — M.:

[Tpocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBBIE CaMOCTOSITEILHBIE U KOHTPOJIbHbBIC

paboTsl. —5-¢ u3nanue,- M.MJIEKCA, 2013.



7. AcraxoBa T.B. ®wusuka. 7 kmacc. Jlabopatopubsie paboTel. KoHTpoOmbHEIE
3aganus. —CaparoB:Jlunei, 2014.

8. «KontponsHOo-n3Meputenbubie Marepuanbl. Pusnka. 7 knacc/Coct. H.U.

3opuH. — 2-¢ uza.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-meroanueckoe nocoodue/ A.E.

Mapon.- M.: Jlpoda, 2011.- 123c.:
10.A.B. ITeprpmmkua ®uszuka-8xia 2017 M. JIpoda

11.H.B. ®unonoBuu Metonuueckoe mocodue 2015 M. Jlpoda

12.A.E. Mapon, E.A. Mapon CamocTosiTeIbHbIE U KOHTPOJIbHBIE PA0OTHI-8 Kilacc
2017 M. Ipoda

13.B.B. lllaxmarosa ,0.P. [lledgep duarnoctuyeckue padbotsl -8 kiacc 2016

M. Ipoda

14.A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuit Coopark Borpocos u 3a1au

2015 M. Jlpoda

9 KJIACC

1. PaGouas nporpamma. @usuka. 7 — 9ximaccel: yueOHO-METOAMYECKOTO MOCOOUS
/coct.TuxonoraE.H. — 2-¢ uzn.,crepeotun. —M.: JIpoda,2013. — 398,(2)

2. [IporpamMmMbl  ocHOBHOTO oOmiero ooOpazoBanus. Pusmka. 7 — 9 Kiaccel
(aBToper:A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUCOHUKOM:

4, Tlepprmkua A.B. ®usmka. 7 kimacc. YueOHUK 111 00IIeoOpa3oBaTeIbHBIX
yupexaenuit .M.:J/Ipoda. 2011

5. Jlykammk B.1. CoopHUK BOTIpOCOB U 3a/1a4 1o pusuke. 7-9 k1. — M.:



[Ipocsemenune, 2010. —192c.

6. Kupux JI.A. ®usuka — 7. Pa3HOoypoBHEBBIE CaMOCTOSTEILHBIE U KOHTPOJIbHBIE
pabotel. —5-¢ m3ganue,- M.MJIEKCA, 2013.

7. Actraxopa T.B. ®usuka. 7 xnacc. JlaGoparopubeie pabotbl. KoHTpoJbHBIC
3apanusi. —Caparos:Jluieit, 2014.

8. «KontponsHOo-u3MepuTenbubie Marepuanbl. Pusnka. 7 knacc/Coct. H.U.

3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-meroanueckoe nocoodue/ A.E.

Mapon.- M.: Jlpoda, 2011.- 123c.: KoHTposibHBIE U CAMOCTOSITENIbHBIE PA0OTHI 110

¢usuke. 9 kiace: k yaueOHuky A.B. [leppiikuna, E.M. I'ytHuk «®usuka 9 knaccy /

O.U. I'pomueBa. — M.:M3narenscTtBo «IK3amen», 2014.

Tectsl o dusnke. 9 kiace: k yueouuky A.B. Ilepsimkuna, E.M. I'yTauk

«®duzuka 9 kmacey / O.M. I'pomueBa. — M.: U3pgarenscTtBo «k3amen», 2010.

duzuka. 9 xitacc. TemaTnueckue TeCTOBBIE 3aaHus I ToaroToBKHU K ' A. / aBT.-

coct.. M.B. boitgenko, O.H. Mwupomkuna. — SApocmasiab: OOO«Akanemus

paszButus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
7 KIIACC

. bubnuoteka — Bc€ mo mpeamerty «duzuka». — Pexxum nocrymna:

http://www.proshkolu.ru
2. BuzeoonsiTel Ha ypokax. — Pexxum noctyma: http://fizika-class.narod.ru

3. Enunas xonmnexuus mudpoBeIX 00pa30oBaTEIbHBIX pecypcoB. — Pexxum pocryna:

http://school- collection.edu.ru



4. IaTepecHble Marepuanbl K ypokaMm (HU3MKH IO TeMaM; TECThI IO TeMaM;
HarJsiAHbIC TIOCOOMs K ypokaM. — Peskum moctyma: http://class-fizika.narod.ru

5. Hudposeie oOpazoBareabHbie pecypcebl. — Pesxxum nocTymna:

http://www.openclass.ru
6. DnexTpoHHbIe yueOHUKHY 10 husuke. — Pexum noctyna:http://www.fizika.ru

8 KVIACC

1. bubnuoteka — Bcé€ no mpenmety «Pusuka». — Pexxum nocryna:

http://www.proshkolu.ru
2. BuzeoornsiTel Ha ypokax. — Pesxum noctyma: http://fizika-class.narod.ru

3. Enunas xomnexums 1iudpoBeIX 00pa30BaTEIbHBIX pecypcoB. — PexxuM poctymna:

http://school- collection.edu.ru

4. VluTepecHble MaTepHaibl K YpokaM (HU3MKH MO TeMaM; TECThl MO TeMaMm;
HarJIsIHBIC TTocoOus K ypokam. — Pexum nocryna: http://class-fizika.narod.ru

5. Hudpossie oOpazoBaTeabHbIe pecypchl. — Pesxxum noctyma:

http://www.openclass.ru

6. DnexTpoHHBIe yueOHUKY TI0 (pusuke. — Pexum moctyna:

http://www.fizika.ru
9 KJIACC
1. BuneoonsIThl Ha ypokax. — Pexxum noctyma: http://fizika-class.narod.ru

2. Enunas xoyekius 1u@poBhIX 00pa30BaTelIbHBIX pecypcoB. — Pexxum jmocrymna:
http://school- collection.edu.ru

3. MaTepecHbie MaTepHasibl K ypokaM (HM3WKH TI0O TeMaM; TECThl [0 TeMaw;
HarJIsIHBIC TTocoOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

4. Iludposbie oOpa3oBaTeIbHbIC PECYpChl. — PexxuMm ocTyna:

http://www.openclass.ru

5. DNeKTpoHHbIE YU4eOHHUKHU 1O Pu3uke. — Pexxum gocrymna:

http://www.fizika.ru



6.{uctanimonnas mmkona Ne368 http://moodle.dist-368.ru/ OTKpwITBIN KITacc.
CeteBoe oOpasoBartenbHOE coobiecTBo. http://www.openclass.ru/node/109715

7. Enunas xoymekmnus mupoBBIX 00pa30BaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi HIEHTP UH(OPMAIITMOHHO-00pA30BaTEIbHBIX PECYPCOB.

http://www.fcior.edu.ru/
9. Hurepnet ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 ceHTsAOps» MaTepuaibl MO (HU3HKE.

http://archive.lseptember.ru/fiz
11. Auumaruu pusnyeckux o0bekToB. http://physics.nad.ru/

12. YKuBas ¢usuka: odyuaromas mporpamma. http:// www.intedu.

ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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