HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJIEHAa Ha OCHOBE MOJIOKEHUI 1 TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS Ha
06a30BOM YpOBHE OCHOBHOW 00pa30BaTENIbHON MPOTpamMMbl, MPECTaBICHHBIX B
OI'OC 000, a Takke ¢ ydé€roM QenepalibHOM pabouell MporpamMMmsl
BocnuTanus u KoHuenuuu npenojgaBanus yueOHoro npeamera « Duznkay.

Copepxanue mnporpamMMbl 1o (U3HMKE HampaBieHO Ha (OpMHpPOBaHUE
€CTECTBEHHO-HaYyYHOW T'PaMOTHOCTH OOYYAIOMIMXCA M OPraHu3alfi0 U3y4YeHUs
¢u3MKu Ha NeATEeNbHOCTHOM OCHOBe. B mporpamme mo (u3MKe yUUTHIBAIOTCS
BO3MOXXHOCTU y4ueOHOro mnpeamera B peanusanuu tpedboBanuiit @®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM M METaNpeAMETHBIM pe3ysibTaTaM OOy4eHHs, a
TaK)K€ MEKIIPEAMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOT'O 00IIero 00pa3oBaHusl.

[Iporpamma 1o (¢Qu3uke ycTaHaBIMBAaeT pachpeqerIeHrue y4eOHOTo
MaTepuasa Mo rojam oOydeHus (mo Kiaccam), MpeasiaraeT NPUMEPHYIO
MOCJIE/IOBATEIbHOCTh W3Y4YEHUST TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUSA
IPEIMETHOTO COJIePKaHUS U YUETE BO3PACTHBIX OCOOCHHOCTEHN 00yUarommXxcs.

[Iporpamma mo ¢usuke pa3paboTaHa C IO OKa3aHUS METOJUYECKOMN
MIOMOIIY YYUTENIO B CO3IaHUM paboyeil MporpaMMBbl M0 yueOHOMY MIPEMETY.

duzrka SBISETCA CHUCTEMOOOPA3yIOMIMM [IJIi €CTeCTBEHHO-HAyUYHBIX
y4eOHBIX MPEAMETOB, TOCKOJbKY (U3NYECKHE 3aKOHBI JIe)KaT B OCHOBE
IIPOIIECCOB M SBJICHWM, HM3y4aeMbIX XUMHEH, OHOJIOTHEH, acCTpOHOMHUEH W
¢usnueckor reorpadueid, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHUHY
MUpa, TPENOCTaBIseT Hauboliee SCHbIE OOpa3lbl MPUMEHEHUS HAYyYHOTO
METO/1a TTO3HAHHSA, TO €CTh CIIOCO0a MOIYyYeHHS JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa U3 rIaBHBIX 3a7a4 (PU3HMYECKOTO 00pa30BaHUs B CTPYKType 00IIero
0o0pa3oBaHUs COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTHU U
MHTepeca K HayKe Y 00 yJaroluxcs.

N3yuyenue ¢Qusukn Ha 0a30BOM ypOBHE TMPEAINOJaraeT OBJAJCHUE
CJIEIYIOLIUMU KOMIIETEHTHOCTSIMH, XapaKTEepU3yOLIUMU
€CTECTBEHHO-HAY4YHYI0 TPAMOTHOCTb:

HAYYHO OOBSCHSATH SIBICHUS;

OLICHMBATh U IOHUMAaTh OCOOCHHOCTH HAyYHOI'O UCCIIET0BAHMS;
MHTEPIPETUPOBATh JAHHBIE U UCIOJIb30BaTh HAy4YHBIE JIOKA3ATEIbCTBA IS
MOJIY4YE€HHMsI BBIBOJIOB.

enu n3ydyenus: GU3MKKA HA YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHus
onpenenensl B KoHuenuuu npenojaBaHusi yueOHoro npeamera «Pusnka» B



oOpa3oBaTeibHBIX oOpranuzanusax Poccuiickoil @Penepanuu, pearn3yromnx
OCHOBHBIE 00I111€00pa30BaTENbHbIE MPOTrPaMMbl, YTBEPKAEHHOW pElICHUEM
Komnernun MunucrepctBa npocBenienust Poccuiickoit @eneparmu  (poTOKO
ot 3 nexadpst 2019 r. Ne [1K-4BH).

Ieau n3yyenus pusuku:

NpUOOpETeHHE UHTEpPECa U CTPEMIICHHS 00YYaIOUXCsl K HAYYHOMY M3YUYEHUIO
MPUPOABI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;
pa3BUTHE MPEICTABICHUN O HAYYHOM METOJI€ MO3HAHUA U (POpMUpPOBaHUE
UCCJIeI0BATEIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

(opMHUpOBaHNE HAYYHOIO MUPOBO33PEHUS KaK pe3yJbTaTa U3yuyeHHUs OCHOB
CTpOEHUSI MaTepuH U PyHIaMEHTAJIbHBIX 3aKOHOB (DMU3HKU;

(dopMupoBaHUE TMPEACTABICHUA O pOJM (QU3UKU JUIsl Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUN 0 BO3MOXKHBIX cdepax Oyaymel nmpodeccruoHaaIbHOM
JESTENBHOCTH, CBA3AHHON C (PU3MKOM, MOATOTOBKA K JalbHEHIIeMy 00y4eHHUIO
B 9TOM HaIpaBJICHUHU.

JlocTkeHue 3TUX LieNiel MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
obmiero oopa3oBaHusi 00€CEUNBAETCS PEIICHUEM CIEIYIOIIUX 3a/1a4
nproOpeTeHne 3HaHUM O TUCKPETHOM CTPOEHMU BEIIECTBA, O MEXAHUYECKHUX,
TEIUIOBBIX, 2JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHne YMEHHMIl ONUCBHIBaTh U OOBACHATH (PU3NYECKHE SBICHUS C
UCIIOJIb30BAHUEM IIOJIYYECHHBIX 3HAHUM;

OCBOCHHE METOJI0B PEUICHUS IPOCTEUIINX PACUETHBIX 3a7a4 C UCIIOIb30BAHUEM
pusnyeckux Mosesneil, TBOPUECKUX U MPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4;
pa3BUTHE YMEHUN HAOJIOaTh MPUPOJIHBIE SBJICHUS U BBINOIHSATH OIBITHI,
nabopatopHble  pabOTBl M SKCIEPUMEHTAJbHbIE  HMCCIEIOBAaHUA  C
UCMOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;

ocBoeHHe TMPUEMOB paboTel ¢ wuHPOpMalmend (HU3UIECKOTO CONEp KaHMS,
BKJItOYas HMH(OPMALIMIO O COBPEMEHHBIX JOCTIKEHUSX (QU3MKU, aHaJIU3 U
KPUTHUYECKOE OlLIeHWBaHUE UH(OpMaLny;

3HaKOMCTBO CO cepamMu Npo(ecCUOHATBbHONU NEATENbHOCTH, CBSI3aHHBIMU C
(U3UKON, U COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JOCTHMKEHHSIX
duznuecKkon HaAyKH.

Ha usyuenne gusuku (6a30Bblli ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIETrO
oOpa3oBaHus oTBoAUTCS 238 "acoB: B 7 kacce — 68 gacoB (2 4aca B HEJIENIO), B
8 kimacce — 68 yacoB (2 yaca B Hegento), B 9 kmacce — 102 yaca (3 yaca B
HEJIEJTIO).



COIJEPXKXAHUE OBYYEHUSA/
KJIACC

Paznen 1. ®u3uka u eé poJib B IO3HAHUU OKPY KAKOIIEr0 MUpPa.

®usuka — Hayka o npupoze. fAsimeHus npupoxasl. Ouszndeckue sABICHUSA:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BeaU4MHbL. M3mepenue (usmyeckux BennuuH. Dusznueckue
npuOopsbl. [lorpemnocts u3Mepenuii. MexayHapoiHas cucTeMa €IMHHII.

Kak ¢usuka u Jpyrue ecTeCcTBEHHbIE HAyKH U3Yy4aloT MPUPOJY.
EcTtecTBeHHO-HAY4YHBI METOJl MO3HAHUS: HAOJI0/IeHHEe, TTOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABMIJKEHHE THUIIOTE3, OJKCIEPUMEHT IO TNPOBEPKE THUIIOTE3,
oObsicHeHHe HaOmogaeMoro sBieHus. Onucanue (QU3NYECKUX SBICHHHA C
IIOMOIIBIO MOJEJIEH.

Jemoncmpayuu.

MexaHn4yecKue, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHUSI.
dusnueckrue mMpuOOPsl U MPOIEaypa MPSIMBIX H3MEPEHHI aHAJOTOBBIM H
U (POBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimel.
Omnpenenenue 1eHbI AEHUS IIKAIbl U3MEPUTEIHLHOTO MPUOOopa.
N3mepenne pacCTOSHUMN.
N3mepenne 00bEMa KUIKOCTH U TBEPIOTO TENA.
Onpenenenue pa3MepoB MajbIX TEJL.
N3mepenune temneparypsl IpU MOMOIIM KUJKOCTHOIO TEPMOMETpPA U JaTuMKa
TEMIIEPATYPBI.
IIpoBenenue wuccnegoBaHWsl IO IPOBEPKE THUIOTE3bI: JAJIBHOCTH IIOJIETA
HIapyKa, MyImeHHOT0 TOPU30HTATBHO, TEM OOJIbIIIE, UeM OOJIbIIIE BBICOTA ITyCKa.

Pa3nen 2. [lepBoHayasnbHble CBeeHHs 0 CTPOEHUH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, HX pa3Mmepbl. OIMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBrkeHne dacTtul] BemlecTBa. CBs3b CKOPOCTH JBUKEHHS 4YacTHUI[ C
Temmeparypoil. bpoyHoBckoe newkenue, nuddysus. B3anmonelictBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIKUBAHHUE.

ArperatHble COCTOSIHMSI BELIECTBA: CTPOCHHUE Ta30B, JKHUIKOCTEM U
TBEPABIX (KPUCTAJUIMUECKUX) Tell. B3auMOCBsI3b MEXAy CBOMCTBAMU BEIIECTB B
Pa3HbIX arperatHbIX COCTOSIHUAX M HMX ATOMHO-MOJIEKYJISIPHBIM CTPOEHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

Jemoncmpayuu.



HaGmtonenre 6poyHOBCKOTO ABUKEHHUS.

Ha6monenue nuddysun.

HaGmtonenue sBneHui, OOBACHSIOMUXCS MPUTSKEHUEM WA OTTAJKMBAHUEM
YaCcTHIl BEIIECTRA.

Jlabopamopnuie padomot u onvimel.

OueHka AuaMeTpa aToMa METOJO0M PAIOB (C HcToib3oBaHUEM (poTorpaduii).
OnbITHI 1O HAOJIOICHHUIO TEIIOBOT'O PACIIUPEHUS T'a30B.
OMnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CUII MOJIEKYISIPHOTO TTPUTSIKEHUS.

Pa3nen 3. /IBu:keHne U B3auMojieilicTBue TeJl.

Mexannueckoe JBMXeHUE. PaBHOMEpHOE M HEpPaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPYU HEPABHOMEPHOM JIBMXKCHUU. PacuéT mytu u
BPEMEHHU JIBUKCHUS.

SBnenve nHepuuu. 3aKOH MHEpLMHU. B3amMojelcTBre Tell Kak NMpUYMHA
U3MEHEHHUS CKOPOCTH JBIDKCHHMS Tell. Macca Kak Mepa WHEPTHOCTH Teja.
[TnoTHOCTH BemiecTBa. CBsA3b IUIOTHOCTU C KOJIUYECTBOM MOJICKYJI B €IUHHUIIC
o0béMa BelecTna.

Cuta kak XxapakTepucTHKa B3aumoaeiicTBus Ten. Cuiia ynpyrocTi U 3aK0H
I'yka. U3mepeHue cuiibl ¢ MOMOUIBIO AMHAMOMETpA. SIBJIEHHE TATOTEHHS U CHUJIa
TsokecTd. Cuia TsDKECTH Ha JApyrux IulaHetax. Bec tema. HeecomocTs.
CnoxeHue cwil, HalpaBJICHHBIX MO OJAHOW IpsiMoi. PaBHOneWCTByrolas CHIIL.
Cuna tpeHusa. TpeHue CKOJIBKEHUS U TPEHUE IOKOsA. TpeHue B MPUPOJAE U
TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4YeCKOTo JBUKEHUS Tea.

N3mepenne CKopoCTH IPAMOIMHENHOTO JBUKCHUS.
HaGmronenue siBjeHUsI MHEPIUH.

HaGmroneHne nu3MeHeHUs! CKOPOCTH IMPU B3aUMOJICHCTBHH TEJL.
CpaBHeHHE Macc 1O B3aMMOJICHCTBUIO TEI.

CnoxeHue cuj, HanpaBJIEHHBIX 110 OJTHOW MPAMO.

Jlabopamopnuie pabomot u onvimel.

Ornpenenenue CKOPOCTH PABHOMEPHOIO [BIMXKEHHS (IIapUKa B KHIKOCTH,
MOJIECIIN AJIEKTPUUECKOT0 aBTOMOOWIIS U TaK Jajiee).

Onpenenenue cpelHE CKOPOCTH CKOJIBKEHHS Opycka WM IIapukKa Mo
HAKJIOHHOM IUIOCKOCTH.

Ornpenenenue MIOTHOCTU TBEPOTO TeNA.

OneIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh  PACTSDKCHHS  (medopmarium)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.



OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBXKEHHUSI OT Beca
TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. /laBiieHue TBEPABIX TeJl, ;KUAKOCTEH 1 ra3oB.

JaBnenue. CriocoObl yMEHBIIIEHUS U YBEJIMUYCHUs JIaBieHus. JlaBieHue
raza. 3aBUCHMOCTh JIaBJICHUSI Ta3za OT oO0BEéMa, Temmeparyphl. Ilepemaua
NABJICHUS TBEPABIMU TEJIAMH, JKUAKOCTSIMU U ra3amMu. 3akoH Ilackans.
[THeBMaTHueckue MalllUHBL. 3aBUCUMOCTH JABJICHUS >KUJIKOCTH OT TJIYOWHBI.
[I'unpocrarnueckuit mapanokc. Coobmiarouiuecss cocynabl. ['mapaBaudeckue
MEXaHU3MBI.

Atmocdepa 3emsin u atmocdepHoe aaBieHue. [[puuuHbl CylecTBOBaHUS
BO3yITHOM 06omouku 3emyin. OnweiT Toppuuemu. U3mepenue atmocdepHOro
JaBJIEHUsI. 3aBUCUMOCTb aTMOC(EpHOro JaBJIEHHUs] OT BBICOTHI HaJ YPOBHEM
mopsi. [Tpubops! 11 u3MepeHus: aTMOC(HEPHOTO JIaBJICHHUS.

JlelicTBMEe JKMIKOCTM M Tra3a Ha TMOTPY>KEHHOE B HHUX  TeJO.
BroitankuBaromasi (apxumenoBa) cuia. 3akoH Apxumena. IlmaBanume Ten.
BosnyxonnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JJABJICHHS T'a3a OT TEMIIEPATYPHI.

[lepenava naBiaeHUs )KUJIKOCTBIO U TA30M.

CooOmaromyecs COCy/Ibl.

['mnpasauueckuit mmpecc.

[IposBnenue neicTBrs aTMOCHEPHOTO JTaBICHUS.

3aBUCUMOCTh BBITAIKUBAIOMIEH CHUIIBI OT 00bEMa MOTPYKEHHOW YacTHU Tena U
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHIIBI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus TEN: IUIABAHWE WJIM MOTPYKEHHE TENl B 3aBUCHUMOCTH OT
COOTHOUIEHHUS MIIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnuie pabomot u onvimel.

HccnenoBanne 3aBUCHUMOCTH Beca Teja B BOAE OT 00bEéMa MOTPYKEHHOW B
KUJKOCTb YaCTH TeJa.

Ornpenenenue BbITATKUBAIOIICH CHUIIbI, IEUCTBYIOLIEH HA TEJNO, MOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAIKWBAIOIIEH CWJIbI, AEUCTBYIONIEH Ha TEJIO B
XKUJIKOCTH, OT MACCHhI TENa.

OnbIThl,  IEMOHCTPUPYIOIIUE  3aBUCUMOCTh  BBITAJIKUBAIONIEH  CHJIBI,
JNEUCTBYIONIEH Ha TeJ0 B XKUIAKOCTU, OT O00ObEMa MOrPYKEHHOW B KUJKOCTh
YaCTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.



KoHcTpynpoBaHue apeomMeTpa Wiy KOHCTPYUPOBAHUE JIOAKU U ONPENECICHUE €€
IPy30II0ABEMHOCTH.

Paspnen S. PaGora 1 MOIHOCTH. DHEPIrus.

Mexanunudeckast padbota. MOIIHOCTS.

[IpocTbie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuio
paBHOBecus pbruara. [I[pumeHeHue npaBuia paBHOBECHs pbluara K OJIOKY.
«3onoroe mnpaBmwno» MexaHuku. KIIJ mnpocteix wmexanuzmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass sHeprud. KuHeTMUeckas W NOTECHLHUAJIbHAs DJHEPIHUs.
[IpeBpamieHne OOHOTO BHAA MEXAHUYECKOW DSHEPruM B JpPYrod. 3akoH
COXpaHEHHMs DHEPTUM B MEXAHUKE.

Jemoncmpayuu.

IIpuMepbl IPOCTBIX MEXAHU3MOB.
Jlabopamopnuie padbomot u onvimel.
Onpenenenue pabOThI CUIIbI TPEHUS NPU PABHOMEPHOM JIBUXKEHUU TeJa 1Mo
TOPU30HTAIIBHON MOBEPXHOCTH.
HccnenoBanue ycioBui paBHOBECHUS pblyara.
N3zmepenne KIIJI Hak1OHHOW MIIOCKOCTH.
N3yuyeHune 3aKk0Ha COXPAHEHHSI MEXaHUUYECKOW YHEPTUU.
8 KVIACC

Pa3nen 6. TensioBble siBJIeHMS.

OCHOBHbBIE TOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPUH CTPOECHUS
BelecTBa. Macca U pa3Mepbl aTOMOB U MOJEKYH. OMNbIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOUN TEOPUHU.

Mopenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObsICHEHHUE CBOMCTB ra3oB, KUIKOCTEH
U TBEPIBIX TEJI HA OCHOBE IOJOXKEHUN MOJEKYISIPHO--KUHETUYECKON TEOPHUHU.
CmaunBaHU€ U KallWJUISIPHBIC sIBJIEHUA. TemIOBOE pacClIMpEHUE U CKATHUE.

Temnepatypa. CBsA3b TeMIlepaTypbl CO CKOPOCTbIO TEIJIOBOTO JABUKEHUS
gactuinl. BayTpenHsisi sHeprus. CrnocoObl M3MEHEHHUS BHYTPEHHEH SHEprum:
TEIUIONepeaya ©W  CcoBepiieHue  pabotel.  Bunmbl  Teronepenauu:
TEIUIONPOBOHOCTh, KOHBEKIIHUS, NU3JIyUYCHHUE.

KonnuecTBo TemnoTel. Y nenbHas TEMI0EMKOCTh BellecTBa. TermnnooOMeH u
TEMJIOBOE paBHOBECHE. YpaBHEHHE TerioBoro OanaHca. I[lnaBnenne wu
OTBEpPACBAHUE KPUCTAJUIMYECKUX BEIIECTB. YAEIbHAs TEIUIOTA IUIABJICHUS.
[Tapoobpa3zoBanmne n kounencamnus. Vcnapenne. Kunenune. Yaenpnas temiora



napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypbl KUNEHUS OT aTMOC(EpHOro
JABJICHUSL.
BnaxHocTs Bo3yxa.
DHeprus TOIIMBA. Y IeJibHas TEII0Ta CTOPAHMUSL.
[Tpuniuner padotsl TemnoBbix Asurateneit KIIJ[ temmoBoro asuraress.
TennoBble IBUTATENN U 3aIIUTa OKPYKAIOIIEH CPEAbI.
3aKOH COXpaHEHUS U MPEBPALICHUS YHEPTUHU B TETUIOBBIX MPOLIECCAX.
Jemoncmpayuu.
HaGmonenne 6poyHOBCKOTO ABUKEHHUS.
Ha6monenue nuddysun.
HaGmtonenue siBjieHu cMauuBaHUs U KaMWUISAPHBIX SBICHUH.
HaGmonenue TemioBoro paciupeHus Tei.
N3menenue paBiaeHus ra3za TpU W3MEHEHMM OObEMa M HArpeBaHUU WIIU
OXJIAXKECHUU.
[TpaBuna u3mepeHus TeEMIEPaTypHI.
Buabr rerionepenaum.
OxJna<ieHue Mpy COBEPIICHUU PaOOTHI.
HarpeBanue npu coBepiiieHun pabOThl BHEIIHUMHU CUJIAMHU.
CpaBHeHUE TEMIIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaGmronenue kumneHus.
HaGmroenre mocTostHCTBA TEMIIEPATy Pl IIPH IJIaBJICHUH.
Moenu TEeIUIOBBIX IBUTATEJIEH.
Jlabopamopnuie padbomot u onvimel.
OnbIThI O OOHAPYKEHUIO IEUCTBHS CHII MOJIEKYJISIPHOTO TMPUTSIKEHUS.
OMnbITHI 10 BBIPAIIMBAHHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM UJTU caxapa.
OnbITHI IO HAOTIOJAEHUIO TEIJIOBOTO PACIITUPEHUSI Ta30B, KUIKOCTEH 1 TBEPBIX
TEN.
Omnpenenenue AaBICHHS BO3AyXa B OAJIOHE MITIPHIIA.
OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUS BO3AyXa OT €ro 00bémMa u
HarpeBaHus WIM OXJIAXKICHUS.
ITpoBepka rurmore3sl JMHSHHOW 3aBUCUMOCTH JITTUHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUIECKOM TPYOKE OT TeMIIepaTyphl.
HaGmronenne w3MeHEHWS BHYTPEHHEH DJHEPruuM Tela B pe3yibTare
TEIUTONEepeIaur U pabOThl BHEITHUX CHII.
HccnenoBanue siBiICHHS TETNIOOOMEHA MPU CMENTMBAHUU XOJOJHON M TOpsiUei
BO/IBI.
Ornpenenenue KOJIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MPHU TEII000OMEHE ¢
HarpeTbiM METAJUINYECKUM LUJIUHIPOM.



Onpenenenue ynenpbHON TEIIOEMKOCTH BEILIECTBA.
UccnenoBanue nporecca UCIapeHusl.
Onpenenenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.
Onpenenenue yAeabHON TEIUIOTHI IUIABJICHUS JIbJA.

Pa3znen 7. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI.

DnekTpusanus Tel. J[Ba poja 3JIeKTpUUYECKUX 3apsanoB. B3zanmopelncTeue
3apspkeHHBIX Tell. 3akoH KynoHa (3aBUCHMMOCTH CHJIBI  B3aUMMOJICHCTBUS
3apsHKEHHBIX TEJ OT BEJIMYUHBI 3aPS0B U PACCTOSIHUS MEXTY TEJIaMu).

DnekTpuueckoe nosie. Hanpsk€HHOCTH 3iieKTpuueckoro mnojd. [IpuHuun
CYNEPHO3UIINH ISKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »nexkTpuueckux 3aps/ioB. JJIEMEHTapHBIM  JJIEKTPUUECKUI
3apsa. Crtpoenue aroma. IIpOBONHUKM W JOUAIEKTPUKHU. 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUECKUM TOK. YCJIOBUSI CYIIECTBOBAHUS JJIEKTPUUECKOrO TOKa.
HcTtouynnkn mOCTOSTHHOTO TOKa. JIGHCTBUSI AIEKTPUYECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B )KUIKOCTSIX U ra3ax.

Onektpuueckas 1enb. Cuiia  Toka.  DJNEKTPUYECKOE  HampsiKeHUE.
ComnpoTuBieHrne MNPOBOJHUKA. Y AEIbHOE COMPOTUBICHHE BELIECTBA. 3aKOH
Oma nmna ywactka uenu. llocmenoBaTenbHOE M MApaANJIENBHOE COEAUHEHHE
IPOBOJIHUKOB.

PaGora u wMomHOCTH 3iekTpudeckoro Ttoka. 3akoH Jhxoyns—Jlenna.
ONEeKTpUYEeCKUue Uenu M TMOTPeOUTENN JJIEKTPUUECKOW OHHEPruu B OBITY.
KopoTtkoe 3ambikanue.

[ToctossHHBIE MarHuThL. B3anmoaeicTBHE  ITOCTOSHHBIX  MAarHUTOB.
MarnutHoe mone. MaruuTHoe mnojie 3eMJM UM €ro 3Hau€Hue s KU3HU Ha
3emue. OnbIT OpcTena. MarHUTHOE TOJIE 3JIEKTPUYECKOTO Toka. [IpumeHeHue
AJIEKTPOMAarHuTOB B TEXHUKE. J[elicTBME MArHUTHOIO IMOJISI Ha MPOBOJHUK C
TOKOM. DNEeKTpOBUTATEIb MTOCTOSTHHOTO TOKa. Hcnonb3oBanue
AJIEKTPOJBUTATEICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apazges. SIBieHHE >SIEKTPOMArHUTHOW HWHAYyKUuuU. IIpaBuio
Jlerma. Onexrporenepatop. CrnocoObl MOMYYEHUS SJICKTPUYECKON HIHEPTHUU.
DNEKTPOCTAHIINK HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUH.

Jemoncmpauuu.

DIeKTpu3aIus Tel.

JIBa poaa 3IeKTpUYECKUX 3apsAI0B U B3aUMOJACHUCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO M JEUCTBUE NIEKTPOCKONA.

DIIEKTPOCTATUYECKAS] MHIYKIIUSL.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPAIOB.



[IpoBOAHUKY U TUATIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUH 3JIEKTPUYECKOTO TMOJIS.
HcToyHrMKHM TOCTOAHHOTO TOKA.
JIeHcTBUA DIIEKTPUYECKOTO TOKA.
DNEeKTPUUECKUN TOK B KHUIKOCTH.
["a30BbIl pa3psia.
N3mepenne CUitbl TOKa aMIIEPMETPOM.
N3mepenue 351eKTpUIecKoro HanpsKeHUsT BOJIBTMETPOM.
Peocrar u Mara3uH conpoTUBICHUHN.
B3anmMojelicTBre TOCTOSTHHBIX MAarHUTOB.
MopenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUsI MOJI0COB MarHUTA.
MopenupoBaHiue MarHUTHBIX MMOJIEH MTOCTOSSHHBIX MAarHUTOB.
OnbIT OpcTena.
MarnuTtHoe 10Jie TOKa. DJIEKTPOMarHuT.
JleficTBre MarHUTHOTO TIOJISI HA POBOJAHUK C TOKOM.
DNEeKTPOJBUTaTeNb MOCTOSHHOTO TOKA.
UccnenoBanue sBICHUS MIEKTPOMArHUTHON MHAYKITUH.
OnbiTel @apajes.
3aBUCHMOCTh  HAINpPABIICHWS MHAYKIMOHHOIO TOKAa OT YCJIOBUH  €ro
BO3HHUKHOBEHUS.
DNeKTporeHepaTop MOCTOSSHHOTO TOKA.
Jlabopamopnuie padbomot u onvimel.
OnpiThl 1O  HAOMIOACHHWIO  DJCKTPU3AUUU TeJl HMHAYKIMEHW ©  TIpH

CONPUKOCHOBEHUH.
HUccnenoBanne O€UCTBUSA  DJIEKTPUUYECKOTO MOJISI HAa TNPOBOJAHUKA U
JADJICKTPUKH.

COopka u npoBepKa paboThI AIEKTPUIECKOM IIETH MOCTOSIHHOTO TOKA.
N3mepenue u peryanpoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HAYLIETO YE€pe3 pe3ucrop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAMIPSIKEHUS HAa PE3UCTOPE.

OnbIThL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIEKTPUUYECKOTO COMPOTHUBICHUS
MIPOBOJIHUKA OT €0 JIJIMHBI, TUIOLIA/M MOMEPEYHOr0 CEYEHUs U MaTepHaa.
IIpoBepka mpaBuUiia CIOXKEHUS HANPSXKEHUM TPU  MOCIEI0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia mjis CWiIbl TOKAa NPU NapaUIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Ornpenenenue padOThI JIEKTPUUECKOTO TOKA, UAYIIEr0 YEPE3 PEIUCTOP.



Onpenenenne MOITHOCTH JIEKTPUYECKOTO TOKA, BBIAEISIEMON HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, MAYLIETO 4YEPE3 JAMIIOYKY, OT
HaIpsDKEHUs Ha HE.
Omnpenenenue KIIJ[ HarpeBarens.
HccnenoBanre MarHuTHOTO B3aMMOJIEMCTBHSI IIOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHUTHOIO MOJIA MOCTOSHHBIX MAarHUTOB NpPU UX OOBEIUHEHUU U
pa3lelIeHUM.
HccnenoBanne n1ercTBUSA JIIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITEL, IEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aUMOJECHCTBUS KAaTYLIKH C
TOKOM M MAarHUTa OT CHJIbI TOKA M HAIpaBJIEHUS TOKA B KATYIIIKE.
N3yueHne 1efcTBUS MAarHUTHOIO MOJISL HA TPOBOJHUK C TOKOM.
KoHcTpyupoBanue u u3ydeHue padoThl 3JIEKTPOIBUTATEIS.
N3mepenne K11/ a5exkTpoaBUraTeibHON YyCTaHOBKH.
OnpITel 1O WCCIENOBAHUIO  SIBJICHUS  AJEKTPOMArHUTHOM  MHAYKLUU:
UCCJIE0BAaHNE U3MEHEHUI 3HaUYEHUS U HAIPaBJIEHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuueckue siBJIeHHS.

MexaHnnueckoe IBHKeHUE. MarepuanpHas Touka. CucremMa oOTcuéra.
OTHOCUTENBPHOCTh MEXAHUYECKOIO ABWKEHUS. PaBHOMEpHOE MpPSMOIMHEWHOE
nBuxeHne. HepaBHomepHoe mnpsiMonuHENHHOe ABWKeHue. CpeaHsis U
MTHOBEHHAsI CKOPOCTh TeJIa IPU HEPABHOMEPHOM JBUKECHUH.

Yckopenune. PaBHOyckopeHHOE mpsiMONMHEHOe nBrkeHne. CBOOOIHOE
nagenue. Oneitel ["anues.

PaBHOMepHOE ABMKEHHUE 1O OKPY)HOCTH. [lepuoa u yactora oOpalieHus.
JIuneliHas u yrioBas CKOpocTU. LIeHTpoCTpEMUTENIBHOE YCKOPEHHUE.

IlepBbiii 3axkoH Herorona. Bropon 3akon Hserorona. Tpertumii 3akoH
Herorona. [IpuHIMI Cyneprno3numuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS CKOJIbKECHHUS,
CUJIa TPEHHUS MOKOsI, IPYTUE BUJIbI TPCHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTCHHsSI. Y CKOpPEHHE CBOOOIHOTO
najgenus. JIpmwxxenue miaHeT Bokpyr CoiHia. IlepBas kocMHuuecKkass CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHoBecue MatepualibHOM  TOYKH. AOCOJIOTHO TBEPAOE  TEJO.
PaBHOBecue TBEpIOro Tena ¢ 3aKpeIIEHHOM OCBhIO BpalleHus. MOMEHT CHUIIBI.
LlenTp TsIAKECTH.

Nmnynec Ttema. W3MeHenne wmnynbca. HMMnoynbc CcHibl.  3aKOH
COXpaHEHHUs UMITYyJIbca. PEakTUBHOE IBUKECHUE.



Mexanunueckass pabota U MOIIHOCTh. PaboTa cui TsKECTH, YIPYTroCTH,
Tpenus. CBsi3b SHepruu U padbotsl. [loTeHIManbHas PHEPTUs Tela, MOIHITOrO
HaJl IIOBEPXHOCTHIO 3emiu. lloTeHumanbHas DJHEpPrus CKaTou IPYKUHBIL.
Kunernueckas sneprus. TeopeMa 0 KHHETUYECKON SHEPTUU. 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPIUU.

Jemoncmpayuu.

HaGmtoneHne MeXaHMYeCKOro JBIKEHHUS Tejla OTHOCHUTEIBHO Pa3HBIX Tl
OTCYETA.

CpaBHeHME MyTel MW TPACKTOPUM JIBUKEHHUS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO PAa3HbIX TEJ OTCYETA.

N3Mepenmne CKOpoCTH U YCKOPEHUS MPSIMOIMHENHOTO JIBUKEHUS.
HccnenoBanne Mpu3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HaGmronenue nBukeHus Tea Mo OKPYKHOCTH.

HaGmronenne MexaHUYeCKuX SIBICHUM, MPOUCXOMSIIMX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBH>KEHUH OTHOCUTEIBHO
KaOuHeTa (HU3UKU.

3aBUCUMOCTb YCKOPEHHUS TEJIa OT MACCHI Tejla U JECUCTBYIOIEH HA HETO CUJIBI.
HaGmronenne paBeHCTBa CUIT P B3aMMOJICHCTBUU TEIL.

N3MeHeHune Beca Tea mpu yCKOPEHHOM JIBUKCHUHU.

ITepenava uMmiynabca Ipu B3aUMOJICUCTBUU TEIl.

[IpeobpazoBaHus SHEPTUU NMPU B3aUMOJICUCTBUU TEI.

CoxpaHeHue UMIyJibca MPU HEYIIPYTOM B3aWMOICHCTBUM.

CoxpaHeHre UMITYJIbca IIPH a0COTIOTHO YIIPYTOM B3aMMOICHCTBHH.
HaGroneHne peak THBHOTO JBHYKEHHS.

CoxpaHeHrne MeXaHUYeCKOW SHEPTUy IIPU CBOOOTHOM TaICHUH.

CoxpaHeHue MEXaHMYECKOW PHEPIuu MpHU JIBHXKEHUU TeJla MOJ ACHCTBUEM
PY>KUHBI.

Jlabopamopnuie pabomot u onvimel.

KoHctpynpoBanue Ttpakra st pa3roHa W JaJbHEHMIIET0 PaBHOMEPHOTO
JIBVDKCHUS IIapUKa WU TEJICKKHU.

OmnpenencHue cpeaHeld CKOPOCTH CKOJIBKEHHS OpyCcKa WIIM JIBHKCHUS IIapyKa
M0 HAKJIOHHOM TJIOCKOCTH.

OmnpeneneHue yCKOPEHHs Tejda TMPH PaBHOYCKOPEHHOM JIBHOKEHUHM TIO
HAKJIOHHOM TJIOCKOCTH.

HUccnenoBanne 3aBUCUMOCTHM MYyTH OT BpPEMEHHM IIPU PABHOYCKOPEHHOM
JBM)KEHUH 0€3 Ha4albHOM CKOPOCTH.



[IpoBepka rumoTe3bl: €ciu MpU PaBHOYCKOPEHHOM JBUKEHUU 0€3 HaualbHOU
CKOPOCTH MYTH OTHOCATCS KaK psJi HEUETHBIX UYMCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHH OJIMHAKOBHI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT CUJIbl HOPMaJIBLHOTO
JTaBJICHUSI.

Onpenenenue k03P GHULIMEHTA TPEHUS CKOJIbKEHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue pabOThl CUITBI TPEHUS TIPU PABHOMEPHOM JIBHXKCHHUH TeJa 10
TOPU3OHTAILHON MOBEPXHOCTH.

Omnpenenenue paboThl CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ UCIOJIb30BAHUEM
HETIOJIBMYKHOT'O M TTOABHIKHOTO OJIOKOB.

N3yueHune 3akoHa COXpaHEHUS SHEPTUU.

Pa3znen 9. Mexannueckue KoJieGaHUsI M BOJTHBI.

KonebarensHoe nBmwxkeHue. (OCHOBHBIC XapaKTEPUCTUKH KOJICOAHU:
NepuoJi, 4acToTa, aMIUIUTyAa. MaTeMaTH4ecKuid M TPYKUHHBIA MAasTHUKH.
[IpeBparenue sHepruy MpU KOJaeOaTETLHOM JIBH)KCHUH.

3aryxaromue kosebanus. BreiHyXkaeHHbIE — KoneOaHus.  Pe3onaHnc.
Mexannueckue BoOJIHBL. (CBOMCTBA MEXaHMYECKUX BOJH. [IpomonsHbIe W
MOTIEpeYHble BOJIHBI. JlTMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHnueckue BOJTHBI B TBEPIOM Tejle, CEHCMUUECKUE BOTHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. MHpa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

HaOnronenne xomeOaHuWii TeE II04 HEHCTBUEM CHJIBI TSKECTH W CHJIBI
YIPYTOCTH.

Hab6monenue kosebanuii Tpy3a Ha HUTH U Ha TIPY>KUHE.

HaGmroneHne BRIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

PacnpocTpanenue nmpoaoJIbHBIX U MONEPEUYHBIX BOJH (HA MOJIEIIN).

HaG:mroeHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHUU PE30HAHC.

Jlabopamopnuie pabomot u onvimel.

OmnpeneneHne 9acTOThl U IEPHo/1a KoJIeOaHW MaTeMaTHIECKOT0 MasiTHHKA.
OnpeneneHue 4acToThl U MEpHoaa KojaeOaHuil MPY>KMHHOTO MasiTHUKA.
HccnenoBanne 3aBUCUMOCTH TIEpHOa KOJIeOaHUM MOABEIICHHOTO K HUTH T'py3a
OT JUIMHBI HUTH.

HccnenoBanne 3aBUCMMOCTH TIepHOJia KOJICOAHUM MPYKMHHOTO MasiTHUKA OT
Macchl Tpy3a.



[IpoBepka HE3aBUCUMOCTH Tepuoja KojaeOaHul rpy3a, MOJABEIICHHOTO K HUTH,
OT MaccChl rpysa.

OnbITEL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh Iepuoa KojieOaHUM MPY>KMHHOTO
MAasiITHUKA OT MACChI Tpy3a U KECTKOCTHU MPYKUHBI.

N3mepenue yckopeHus cBOOOHOTO A EeHUS.

Paznen 10. DuekTpoMarHuTHOE 10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

OJEKTPOMArHUTHOE TMOJE. ODJIEKTPOMarHuTHbIE BOJHBL.  CBoOlcTBa
AJIEKTPOMArHUTHBIX BOJH. [lIkana 3JIeKTpOMAarHUTHBIX BOJIH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DJIeKTpOMaruuTHas npupojia ceera. CKkopocTh cBeTa. BomHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

CBolicTBa IEKTPOMATHUTHBIX BOJIH.
BosHoBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimel.

N3ydeHne CBOWCTB SJIEKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOUIBEHOTO
TenedoHa.

Pa3znen 11. CBeToBBIC SIBJICHUS.

JlyueBas  Mogmenbp  cBera. Mcrounukm — ceera.  [IpsmonunHeirinoe
pactipoctpaneHue cBeta. 3atmeHus Connua u JlyHel. OtpaxkeHue cBeTa.
[Tnockoe 3epkano. 3aKOH OTPaXKEHHUSI CBETA.

[Ipenomiienne cBeta. 3akoH mpesnoMieHusl cBeTa. [lonHOe BHyTpeHHee
OoTpakeHHE cBeTa. lcrnoiap30BaHWE TIOJIHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xon nyweit B nmnH3e. OnTHueckas cuctema ¢oToanmapara,
MUKpOCKONa M Teneckona. ['ma3 kak onTudeckas cuctema. bimzopykocTs u
NaTbHO30PKOCTb.

Paznoxenune Oemoro cBera B cmekTp. OmnbiTel HeioTona. Crokenwue
CIIEKTpaJbHBIX IBETOB. J(ucnepcust ceera.

Jemoncmpauuu.

[IpsAmMosHEHHOE PAaCIIPOCTPAHEHNE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenne n3o00pakeHUi B IIIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.

OnTtruyeckuil CBETOBO/.

Xom myueit B coOuMparomiei TuH3e.

XO0J1 1y4der B pacCenBAKOUIEN JIMH3E.

[Tonyuenne n300pa>keHUil C MOMOIIBIO JIMH3.



[TpuHiun peiictBus ¢oToamnmnapaTa, MUKPOCKONA U TEJIECKOIA.
Mogensb riasa.

Paznosxenue 0enoro ceeta B CIEKTP.

[Tonyuenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnule padomot u onvimel.

UccnenoBanne 3aBUCMMOCTH yIJIa OTPAXKEHUS CBETOBOrO Jyda OT yIJa
MaJICHUSI.

N3yueHne xapakTepuUCTUK U300paKEHUS MPEeIMETa B IJIOCKOM 3epKaje.
HccnenoBanne 3aBUCUMOCTH yIJIa MPEIOMIICHUSI CBETOBOTO Jiyya OT yIJia
NaJICHUS] HA TPAHUIE «BO3AYX—CTEKIIO».

[Tonyuenne n3006pa>keHM C MOMOIIBIO COOUPAIOIIIEH JIUH3BI.

Onpenenenue (QOKYCHOTO paCCTOSIHUSI W ONTUYECKOW CHJIBI coOHparomieit
JIVH3BI.

OMBITHI 110 Pa3I0KEHUIO O0EJIOTO CBETA B CIIEKTP.

OmnbITBI TIO BOCHPHATHIO IIBETA NPEJAMETOB TPU HMX HAOIIOJEHUM dYepes
I[BETOBBIC (DHIIHTPHI.

Pa3znen 12. KBaHTOBbBIE SIBJIEHUS.

Omnsitel Pe3epdopaa u rmianetapHas Mojenb atoma. Mogens atoma bopa.
Hcnyckanue u nornomieHue ceera aroMoM. KBaHThl. JInHEHYaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(da-, Oeta- U ramma-uzinyudeHus. CrpoeHue
aToMHOro  sapa. HykinoHHas  Mozenb  aToMHOro  sigpa.  M3oromsl.
PannoaktuBHbIe peBpamienus. Ileprnoa nomypacnana aTOMHBIX sIEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUS 3apsAI0BOIO M MacCOBOTO YHUCEI.
DOHeprusi cBsI3U aTOMHBIX sanep. CBsA3b Macchl W 3HEpruu. Peakuuu cuHTe3a U
nenenus saep. Ucrounuku sueprun ColiHIla U 3BE3I.

Snepnas sHepreTuka. JleWCTBHUS paAMOAaKTUBHBIX M3JIYYCHUW HA >KUBBIC
OpraHU3MBlI.

Jemoncmpauuu.

CHexTpsbl U3JIyYEHHUS U MOTJIONICHUS.

CrexTpsl pa3IMYHbIX Ta30B.

CnekTtp Bojopoa.

HaGmronenne TpekoB B kamepe Buibcona.

PaGota cu€Tunka HOHU3UPYIOMUX U3ITYyICHUH.

Peructpanus u3iaydeHus: IpPUPOJHBIX MUHEPAJIOB U MTPOTYKTOB.

Jlabopamopnuie pabomot u onvimel.

HaGnroenre CIuTONIHBIX U JIMHEWYAThIX CIEKTPOB U3TyUEHUS.
NccnenoBanue TpeKOB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY MYTH (MO
doTorpadusim).



N3mepeHune paiuoakTUBHOTO (PoOHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTETHEHO--00001IAOIITU T MOAYJIb npeaHa3HAuYCH TUTSt
cUCTeMaTH3alud M O00OOIIEeHHs] TPEAMETHOrO0 COJEpKaHUsl U OIbITa
NEeSATENbHOCTH, TPUOOPETEHHOTO MPU U3YUYEHHH BCEro Kypca (PU3MKH, a TaKKe
JUIsl TIOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY ASK3aMEeHy MO (PU3MKe s
oOy4aromuxcs, BBIOpaBIIMX ATOT YY€OHBIN MPEAMET.

[Ipy u3yyeHHH AAHHOTO MOJIYJIA PEAIU3YIOTCS M CHCTEMATH3UPYIOTCS
BUJbl JICSITENIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeYMBAETCs JIOCTUKEHUE
OPEeIMETHBIX W METalpeIMETHbIX IUIAHUPYEMBIX pE3yJbTaToB OOYy4eHMs,
(dopMupyeTcst eCTECTBEHHOHAY4YHasi TPaMOTHOCTh: OCBOEHHE HAYYHBIX METO/I0B
UCCJIeIOBAaHUs SIBJICHUI MPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSCHATD
¢usznueckue sSBJICHUS, MPUMEHSS MMOJTyYeHHbIC 3HAHUA, pelaTh 3a/1a4d, B TOM
YHClie KaUeCTBEHHbBIE U AKCIIEPUMEHTAJIbHBIE.

[IpuHIMNUanbHO  JIEATEIBHOCTHBIM  XapakTep  JaHHOrO  pasfiesa
peanuzyeTrcs 3a CUET TOTrO, YTO OOYYAIOIINECS BBHITOIHSIOT 3a/1aHHsI, B KOTOPBIX
UM TIpeajiaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHHMM paclo3HaBaTh U HAay4YHO OOBSACHATH
(¢u3nyeckue sIBIEHUS B OKpYXKaroIlel MPUPOE U TOBCETHEBHOM JKNU3HH;

UCMOJIb30BaTh HAYYHbIE METObI UCCIIEIOBAHUS (PU3NUECKUX SBJICHUI, B
TOM YHCJI€ AJIs IPOBEPKU TUIIOTE3 U MOIYYEHHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAYYHBIE OCHOBBI HaN0O0JI€€ BaXKHBIX JOCTHKEHUIM COBPEMEHHBIX
TEXHOJIOTUH, HampuUMep, MPAKTUYECKOTO0  HUCHOJIb30BaHUS  pa3iIMuYHBIX
MCTOYHHMKOB 3HEPIUU Ha OCHOBE 3aKOHA MPEBPAILEHUSI U COXPAHEHUS BCEX
M3BECTHBIX BUI0B SHEPTHUHU.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenne ¢u3uku Ha ypoBHE OCHOBHOTO o001mero oOpa3oBaHUs
HaIpaBJIeHO Ha JOCTIKEHHUE JIMYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIbTATOB.

B pesynbrare wu3yueHus (U3MKH Ha YPOBHE OCHOBHOIO OOIIETO
oOpazoBanuss y oOyuwatomierocss OyayT cQoOpMHpOBaHBI  CIEAYIOIINE
JUYHOCTHBIE PE3yJbTaThl B YaCTHU:

1) naTpHOTHYECKOT0 BOCTIUTAHMS:

— MPOSIBIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nUecKol HAyKH;

— IICHHOCTHOE OTHOIIEHUE K IOCTUKEHUSAM POCCUIUCKUX YUEHBIX--(PU3UKOB;

2) TPAKIAHCKOT0 H IYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

— FOTOBHOCTH K aKTUBHOMY yYaCTHIO B OOCYXICHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TPOOJIEM, CBSI3AHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JTOCTHKEHUN
buzuky;

— OCO3HAaHHE BAXXHOCTH MOPAIbHO--3THYECKUX NPUHIMIIOB B JEATEIHHOCTU
YYEHOTO;

3) 3cTeTHYECKOTr0 BOCTIUTAHUS:

— BOCIPUATHE ACTETUYECKUX KadyecTB (PU3MUECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHHSI, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) MeHHOCTH HAYYHOTI'0 TIO3HAHMS:

— OCO3HaHHWE IIEHHOCTH (U3MUYECKOM HAyKHM KaK MOIIHOTO HMHCTPYMEHTA
MMO3HAHUS MHUPA, OCHOBBI PA3BUTHS TEXHOJIOTMW, BAXXHEHIIEH COCTaBJISIOLICH
KyJbTYPBI;

— pa3BUTHE HAy4YHOU JFOO03HATEIHLHOCTH, WHTEpEca K HCCIEA0BATEIbCKOM
NEeATEIbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl  3A0pPOBbS W  OMOLHMOHAJIBLHOIO
0J1aronosy4us:

— OCO3HaHWe ILeHHOocTH Oe3omacHoro oOpa3a JKM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBWJ O€30MacHOTO TOBEACHUS Ha
TPaHCIOPTE, Ha JOPOTax, C AJIEKTPUYECKUM M TEIUIOBBIM O0OpYJOBAaHHUEM B
JIOMAIITHUX YCJIOBUSX;

— cpOpMHUPOBAaHHOCTh HABBIKA PEQIIEKCUU, TMPU3HAHUE CBOETO TMpaBa Ha
OMMOKY M TAKOTO K€ MpaBa y APYroro 4eIOBeKa;

6) TPy10BOT'0 BOCIUTAHMS:



— AKTHBHOE ydYacTHE B pPCIICHUH IMPAKTHUYECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTeabHON  OpraHM3allMd, TOpoJa, Kpas) TEXHOJOTHYECKOH |
COIMAILHONW HAMpaBICHHOCTH, TPEOYIOIUX B TOM UYHCIe W (DU3MUYCCKUX
3HAHMMU;

— UHTEPEC K IPAKTUIECKOMY H3YUCHHIO TPO(DECCHIA, CBI3aHHBIX C (DU3HKOIA;

7) DIKOJIOTHYECKOT0 BOCIIUTAHHUS:

— OpHEHTAllMs Ha TIPUMCHEHHE (H3UUECKHUX 3HAHUU I pEIIeHHs 3a7ad B
00JIaCTH OKpY’Kalollei Cpefpl, IIAHHPOBAHHUS IIOCTYIIKOB M OIEHKH HX
BO3MO’KHBIX TIOCJIEICTBHI JUISI OKPYKAIOIIEH CPEIbL;

— OCO3HaHHE TI00AIBHOrO XapakTepa SKOJIOIMYECKMX MPOOJIeM M IyTeH HX
pEIICHHS;

8) aganTamMM K HM3MEHSIOIIHMCH YCJIOBHMSAIM COUMAJLHOW M MPHPOTHOI
cpeabl:

— moTpeGHOCTh BO B3aMMOJIEUCTBMM IIPU BBHIMOJHEHHH WCCICIOBAHUM U
IPOEKTOB (PM3UYECKOM HAIpPaBIEHHOCTH, OTKPBITOCTH OINBITY M 3HAHHUSIM
APYTHX;

— [OBBIINIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 IPaKTHYECKYIO
JCSTENbHOCTD;

— MOTPeOHOCTh B POPMHUPOBAHUHU HOBBIX 3HAHHUM, B TOM 4Hcie (HOPMYIHPOBATH
UJICH, TIOHATHS, TUIIOTE3bI O QU3HUYSCKUX 00BEKTAX U SIBIICHUAX;

— oco3HaHue Ae(UIUTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH B 00JACTH
[1)76370 478

— IUIAaHHPOBAHHME CBOETO PAa3BUTHS B IPHOOPETCHHH HOBBIX (DH3HUYECKHX
3HAHUM;

— CTpPEeMJICHUE aHAIM3UPOBATh U BBISIBIISATH B3aMMOCBS3H IPUPOIBI, OOIIECTBA U
HKOHOMHUKH, B TOM YHCJIE C UCIIOIb30BAaHHEM (U3NUCCKUX 3HAHUI;

— OIICHKA CBOMX JEHCTBHH C Yy4€TOM BIMSHHS Ha OKPY)KAIOIIYIO Cpeay,
BO3MOJKHBIX TTTOOAIBHBIX ITOCIIEICTBHUIA.

METAINPEIMETHBIE PE3YJIBTATHI

B pesynbrare ocBOCHHS TporpamMMbl MO (QU3UKE Ha YPOBHE OCHOBHOTO
obmero  obpazoBanmst y  oOywarpmierocss  Oyayr  chOpMHUpPOBaHBI
MeTamnpeaMeTHbIe pe3yJbTaThl, BKITIOYATOIIHE MO03HABATCIIbHBIC
YHUBEpCAIbHBIE Y4YeOHBIC JCHCTBHS, KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC
yueOHbIe ACHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUSI.

ITo3znaBaTebHBIE YHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHH



ba3oBble Jioruyeckue JeMCTBUA:
BBISIBJISITh U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKU OOBEKTOB (SIBJICHUI);
yCTaHABIIMBATh CYIIECTBEHHBIM NpPHU3HAK KIacCU(pUKAIIUU, OCHOBAHUS IS
0000111eHHs 1 CPAaBHEHUS,
BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEYHUSI B pacCMaTpUBAEMbIX (pakTax,
JAHHBIX U HAOJIOICHUSIX, OTHOCAIIUXCSA K PU3HMUECKUM SIBJICHUSIM;
BBISIBIISITh TIPUYMHHO--CJIC/ICTBEHHBIE CBSI3U TPU  U3YYEHUM (PUBMUECKUX
SIBJIEHUM M TPOIECCOB, JeNaTh BBIBOJBI C HMCIOJb30BAHUEM JAEAYKTHUBHBIX W
WHJYKTUBHBIX YMO3AaKJIIOUYEHHUM, BBIABUTATh THUMNOTE3bl O B3aUMOCBSI3SAX
(bU3UYECKUX BETUYHUH;
CaMOCTOSITEJILHO BBIOMPATH CMOCO0 pemieHus: yueOHOW (U3MYECKOW 3aaauu
(cpaBHEHHE HECKOJBKUX BAPUAHTOB PEIICHUs, BHIOOp HamboJee MOIXOSIIETO
C YYETOM CaMOCTOSITENIBHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarebCKie 1eCTBUSA:
UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEILCKUI HHCTPYMEHT MO3HAHUS,
MPOBOAUTH MO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIAHY OMBIT, HECIOKHBIN
(bu3MUECKHil SKCIIEPUMEHT, HEOOJIBIIIOE HCClIeIoBaHNE (PU3UUECKOTO SIBJICHHUS;
OLICHMBATh Ha MMPUMEHUMOCTH M IOCTOBEPHOCTh MH(POPMALIUIO, TTOJYYEHHYIO B
XOJI€ UCCIIEIOBAHMS WU IKCIIEPUMEHTA;
CaMOCTOSATEIbHO (HOPMYIUPOBATH OOOOIIEHUS U BBIBOABI MO PE3YJbTaTaM
IPOBEIEHHOTO HAOJIIOICHMSI, OTIbITA, UCCIIEIOBAHNUS;
IPOTHO3UPOBATH BO3MOKHOE JlajbHEHIIIee pa3BUTHE (PU3NUYECKUX MPOIIECCOB, A
TaKk)K€ BBIIBUTATh MPEANONOXKEHUS 00 MX PAa3BUTUM B HOBBIX YCIOBHSX U
KOHTEKCTaX.

PabGora ¢ undopmanueii:
OPUMEHATh PA3JIUYHBIE METOJbl, MHCTPYMEHThl M 3alpoChl HpPHU TOUCKE U
orOope wuH(MOpPMAIIMM WIM JAaHHBIX C YYETOM MPEIIOKEHHOW y4eOHOMH
dbu3uvecKoi 3a1aun;
aHANMM3UPOBATh, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUAOB U (POPM IIpeICTaBICHNUS,
CaMOCTOSATEILHO  BBIOMpATh  ONTHUMANIBHYIO  (oOpMy IIPECTABICHUS
uH(bOpPMAIMN ¥ WUTIOCTPUPOBATH PEIIaeMbIe 3aJa4l HECIOKHBIMH CXEMaMH,
auarpaMMaMu, HHOU TpauKoi 1 X KOMOWHAITUSIMU.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUA:
B X0JIe 00CYXJICHHS y4eOHOTO MaTepHralia, pe3yIbTaToB JJa00paTOPHBIX pabOT U
MPOEKTOB 33J1aBaTh BOIMPOCHI MO CYIIECTBY 00CYKAa€MOI TEMbI U BHICKA3bIBATh



UJIcH, HaIlCICHHBIC HA PEIICHHE 3a7a4d W TMOJJepKaHUue 0JIaroKenaTeTbHOCTH
OOIICHUS,

COTIOCTAaBJISITh CBOM CYKICHHS C CYXICHUSMHU APYTUX YYACTHUKOB JIHAJTIOTA,
O0OHapYyKHUBATh Pa3INYUE U CXOACTBO MO3UITUH;

BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX M MTMChbMEHHBIX TEKCTAX;

MyOJUYHO TPEJCTABIATh PE3YNIbTAThl BBIMOJIHEHHOTO (DU3MUYECKOTO OIbITa
(3KCTIEpUMEHTa, UCCIICIOBAHUS, IPOCKTA);

MOHUMAaTh W HCITOJIb30BaTh TMPEUMYIIECTBA KOMAHAHOW W WHIWBHIYATbHOU
pabOThI IPU PEIICHAH KOHKPETHOU (PH3NYIECKOI TIPOOIEMBI;

NPUHUMAThH eI COBMECTHOM JICSTCIIBHOCTH, OPTaHU30BBIBATh JICHCTBUS 10 €€
JTOCTIDKEHUIO: PACIPEeACNITh POJH, OOCYKIaTh TMPOIECCHl W PE3YIbTaThl
COBMECTHOM pabOoThI, 0000111aTh MHEHUS HECKOJIBKHUX JIFOJICH;

BBITMIOJHATH CBOKO YacTh PaOOThI, JIOCTUTAas KAd4eCTBEHHOI'O pe3yJjbTaTa I10
CBOCMY HAIIPABJICHUIO W KOOPJIWHUPYS CBOM JEHCTBUS C JAPYTMMH YICHAMHU
KOMaH/IbI;

OIICHMBATh Ka4eCTBO CBOCTO BKJIaJa B OONIMH MPOIYKT IO KPUTCPHSIM,
CaMOCTOSTEIBLHO CPOPMYIIMPOBAHHBIM YUYaCTHUKAMHU B3aMMO/ICHCTBHS.

PerynsiTuBHbIe YHHBepcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:
BBISBJISTh NPOOJIEMBI B KU3HEHHBIX U Y4YEOHBIX CUTYyalUsX, TPEOYIOMUX s
pemeHns GU3NIeCKUX 3HAHUM;
OPUEHTUPOBATHCS B pA3IUYHBIX  MOAXOJAaX  NPHUHATHS  pElIeHUH
(MHIUBHIYyaTbHOE, WPHUHSATHE pEUICHUS B TpYIINe, TPUHITHE PEHICHUI
TPYION);
CaMOCTOSITEJILHO COCTABJISITh AJTOPUTM peHIeHUs (PU3NYEcCKOoN 3amaud Wiu
IIaHa WCCIIENOBAaHUA C YYETOM MMEIONMIUXCS PECYpcoB W COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTHPOBATh IpeIJIaraeMbie BAPUAHTHI PEIICHUM;
JienaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 33 PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBII MHTEJIEKT:
JaBaTh aJICKBATHYIO OIICHKY CUTYAIlMH | MpeJiarath Iiad e€ n3MEHEHUS;
OOBSCHATh  TPUYUHBI  JOCTHIKEHUS (HEOCTIKEHHS)  PE3yJbTaTOB
JESITEHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;
BHOCUTH KOPPEKTUBHI B JACSATEIHHOCTH (B TOM YHCJIC B XOJ BBITIOTHEHUS
(u3MUECKOTO UCCIIENOBAaHUS WU TPOEKTA) Ha OCHOBE HOBBIX OOCTOSITENILCTB,
W3MCHUBIIINXCS CUTYaIlui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YIbTaTAa IICJIA U YCIOBUSM;



CTaBUThb c€0s Ha MECTO IPYroro 4eyoBEKa B XOJE CIOpa MM IUCKYCCHUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHHUS U JIOTUKY APYIOro;

MPU3HABATh CBOE MpPaBO HA OMIMOKY MpH peleHud (U3MYECKUX 3a7ad WIH B
YTBEPKACHUSAX HA HAYYHBIE TEMBI M TAKOE XK€ MTPABO APYroro.

NPEAMETHBIE PE3YJIbTATBI

K koHiy 00y4yeHust B 7 Kjacce IpeIMETHbIE Pe3yJIbTaThl HA 6a30BOM

YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:
UCIOJIb30BaTh MOHATHS: (U3HUECKUE U XUMHUUYECKHUE SIBJICHUS, HA0II0IeHHE,
OKCIEPUMEHT, MOJIeNIb, THUIMOTE3a, EAUHUIIBI (PU3HYECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUA BelllecTBa (TBEPI0€, JKUKOE, Ta3000pa3Hoe),
MEXaHM4YeCKOoe JIBIKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, IPSIMOJIUHENHOE),
TPaeKTOPHSI, PAaBHOJICUCTBYIOIIAs CHiIa, Aedopmarius (ynpyras, miacTuieckas),
HEBECOMOCTb, COOOIIAIOIIMECS COCYbL;
paznuyarh sBiaeHUs (AudQy3us, TEmIoBOe JBM)KEHHE YaCTHUIl BEIECTBa,
pPaBHOMEpPHOE JNBUKECHHUE, HEPAaBHOMEPHOE JIBUKEHUE, MHEpILIUS,
B3aMMOJICVICTBUE TEJI, PABHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBHIO
BpallleHUs, Iepefaya JaBjICHHUs TBEPABIMU TEJIaMHU, XKUIAKOCTIMHU U Ta3aMu,
aTMoc(epHOe JIaBlieHue, MJIaBaHue TeJl, MPEBPAILCeHU MEXaHUUECKOW SHEePrun)
[I0 ONHCAaHMID HUX XapaKTepHBIX CBOMCTB M HAa OCHOBE  OIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SIBICHUE;
pacno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3MUECKHUX SIBICHUN B OKPYKAIOIIEM
MHUpPE, B TOM 4uCie (U3NYECKUE SBICHUS B MPHUPOJE: MPUMEPHI BIKECHUS C
pPa3JIMYHBIMUA CKOPOCTSIMHU B JKMBOM W HEXKHBOW NPHUPOJIEC, ICUCTBUE CHJIbI
TPEHHsI B MPUPOJE U TEXHUKE, BIMSHUE aTMOCHEPHOrO JABICHUS Ha KUBOU
OpraHu3M, IUIaBaHHE PbIO, pbIYard B TeJie YeJOBEKa, MPU ITOM MEPEBOJIUTH
MPAKTUYECKYIO0 3a7adyy B Yy4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKu) GU3UYECKUX SBICHUM,
ONKCHIBATh W3YYCHHBIC CBONCTBA Tl W (PU3WYECKUE SBICHUS, HCIOIB3YS
dusnueckre BenMUMHBI (Macca, 00bEM, TIIOTHOCTH BEIIECTBA, BPEMS, IYTh,
CKOPOCTb, CpeIHss CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC Tela, CUIIA
TpeHusi, AaBjieHue (TBEPAOro Teia, KUAKOCTH, ra3a), BbITAJIKUBAIOLIAs CHUJIA,
MeXaHW4ecKasi paboTa, MOITHOCTb, IUIEYO CHJIBI, MOMEHT CHIIBI, KOd(DPUITUEHT
MOJIE3HOT0 JICHCTBUS MEXaHW3MOB, KHHETHUYECKasi U MOTEHIMAaIbHAsl SHEPIHsl),
IpU OINUCAHWU TPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOIB3YEMBIX
BEITMYHMH, WX OOO3HAYEHUS W CAWHUIBI (PU3MUYECKUX BEJIWYUH, HAXOIUTh
(GbopMyIibl, CBA3BIBAIOIINE JAHHYIO (U3UYECKYIO BEJIMYHMHY C JAPYTUMU



BETMYMHAMH, CTPOUTHh TpadUKH WU3YYCHHBIX 3aBUCUMOCTEH (u3MdIecKux
BCJINYHH;

XapaKTepu30BaTh CBOMCTBA Tell, PU3NUECKUE SBICHUS U MPOLIECCHI, UCIOIb3YS
MpaBujia CIOXEHUsI CUil (BIOJb OJHOM mpsmoii), 3akoH ['yka, 3akoHn I[lackars,
3aKOH Apxumesia, IpaBUJIO paBHOBecHs pbryara (0J0Ka), «30JI0TOE MPABUIION
MEXaHWKH, 3aKOH COXpaHCHUS MEXaHWYECKOW HHEPruu, TPU ITOM JaBaTh
CJIIOBECHYIO (OPMYJUPOBKY 3aKOHAa M 3alHChIBaTh €ro MaTeMaTH4ecKoe
BBIPQKCHUE;

OOBSICHATH (pU3MUECKHUE SBJICHUS, MPOIIECCH U CBOMCTBA TEJ, B TOM YHUCJE U B
KOHTEKCTE CHUTyalluii MPaKTUKO-OPUCHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CJICJICTBEHHBIC CBS3M, CTPOUTH OOBsICHEHHWE M3 1-2 JOormdeckux
maroB ¢ omopod Ha 1-2 U3y4YEHHBIX CBOWCTBA (DU3UYECCKUX SBIICHUH,
(bU3UYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemiarh pacdy€éTHBIC 3aJauyd B 1—2 JCHCTBUS, UCHOJB3Ys 3aKOHBI U (HOPMYJIBI,
CBsI3bIBaIONINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAlIM3a YCIOBHUS 3a/lauu
3alMCHIBATh KPaTKOE YCIIOBHE, TMOJCTaBIATh (PU3NYCCKUE BEIMYHMHBI B
GopMyJIBI M MPOBOAWTH  Pacy€Thl, HAXOAUTh CIPABOYHBIC JIAHHEIC,
HEOOXOMMBIE U pElIeHUs 3ajJlay, OLIEHUBATh PEATUCTUYHOCTH MOJIYYSHHOU
(buznuecKoi BETUYNHBL;

pacno3HaBaTh MPoOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOILIU (HU3UIECKUX
METOJIOB, B ONMCAHUU MCCJIEIOBAHUS BBIJIEIATh IPOBEPIEMOE MPEIANON0KEHNE
(rumoTesy), pa3iuyaTh U UHTEPIPETUPOBATH MOJYUYSHHBIN PEe3yJIbTaT, HAXOIUTh
OIIMOKU B XOJI€ OMBITA, JIETIATh BHIBOJBI 110 €T0 PE3yIbTaTaM;

IIPOBOJIUTH OMBITHI MO HAOIIONCHHUIO (U3UYCCKUX SBJICHHH WU (PU3HMYISCKUX
CBOMCTB Ten: (OpMyIUpOBaTh MPOBEPSEMbIE TMPEIIONIOKEHUS, COOUpaTh
YCTAaHOBKY W3 TMpPEIOKEHHOTO O0OpYAOBaHMs, 3alUChIBATh XOJ OMbITa U
(bopMynHpOBaTH BEIBOBL;

BBHITIONIHATD MPSAMbBIE M3MEPEHUSI PACCTOSHUSA, BPEMEHH, MAcChl Tena, 00bEMa,
CWJIBl M TEMIIEPATYPHI C UCTIOIH30BAHUEM AaHAJIOTOBBIX M NU(DPOBBIX IPUOOPOB,
3aMMChIBaTh TIOKa3aHWs TPUOOPOB ¢ Yy4ETOM 3aJaHHOM  aOCOIIOTHOM
IIOrPELIHOCTY U3MEPEHU;

MPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOW (M3UUECKOW BEITUYHMHBI OT
JApyrod C WCIOJNB30BAHWEM TMPSMBIX W3MEpPEHUH (3aBHCHMOCTH ITYTH
PaBHOMEPHO NBIDKYIIETOCS Tella OT BPEMEHH JBYDIKEHUS TeJa, CHIIbI TPEHUS
CKOJILKEHHsI OT Beca Tena, KadecTBa OOpaOOTKH TOBEPXHOCTEH Tem U
HE3aBUCUMOCTH CHJIBI TPEHHSI OT IUIONIAU COMPUKOCHOBEHUS TEJ, CHIIBI
VOPYTOCTA OT Y/UIMHCHHS TPYKUHBI, BBITAIKUBAIOMICH CHJIBI OT 00BEMa
MOTPYKEHHON YacTH Teja M OT TUIOTHOCTH >KUIKOCTH, €€ HE3aBUCHUMOCTH OT



IUIOTHOCTH Tela, OT TIJIyOMHBI, Ha KOTOPYIO MOIPYKEHO TeJo, YCJIOBHIA
IJIaBaHMsl TeJl, YCIOBUM paBHOBECUS pblyara u OJOKOB), y4acTBOBaTh B
IJIAHUPOBAHUM Y4€OHOrO HCCIEOBaHMs, COOMpaTh YCTAHOBKY U BBITIOIHSTH
U3MEpEHUs, Cleays MpeIoKeHHOMY IIIaHy, (UKCUPOBATH Pe3yJbTaThl
MOJTYYEHHOM 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJIE MNPEITIOKEHHBIX
TaOIuI] U TpaUKOB, JIeNIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNUS,
MIPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEJIMUUH (TUIOTHOCTH BEIIECTBA
XKUJKOCTU U TBEPJIOTO TeJa, CUJIa TPEHUS CKOJIBKEHUS, IaBICHUE BO3/lyXa,
BBITAJIKUBAIOIAs CUJIA, JICHCTBYIOIAs HAa MOTPY>KEHHOE B JKUJIKOCTh TEJO,

K03 puIueHT mosie3HOro JNEUCTBUS  MPOCTHIX MEXaHU3MOB), cienys
PEIJIOKEHHON UHCTPYKIIMK: MPU BHITIOTHEHUU U3MEPEHUN COOMpPATh
AKCTIEPUMEHTAIBLHYIO YCTAHOBKY U BBIYUCIISTH 3HAUCHUE UCKOMOM BEJTUYUHBI;
coOJI01aTh MpaBUia TEXHUKU 0€30MacHOCTU IpU padoTe ¢ JabopaTOpHBIM
o0opy10BaHUEM;

yYKa3bIBaTh MPUHIMIBI JEUCTBUS MPUOOPOB U TEXHUUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIMHAMOMETpP, COOOIIAloIMecs COCyabl, OapoMeTp, phblyar,
MOJIBUKHBIN U HEMTOABMKHBIN OJIOK, HAKJIOHHASI TUIOCKOCTH;

XapaKTepu30BaTh MPUHLMUIIBI TEHCTBUS U3YyYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOM HA UX ONMUCAHUA (B TOM YHUCIIE: TOAMIUITHUKH, YCTPOMCTBO
BOJIONIPOBOJIA, THAPABINYECKUN MPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOMN
HAcCOC, apeoMeTp), MCMOJb3ysd 3HaHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUU U
HeoOX0IuMbIe (PU3HUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJIUTH MPUMEPHI (HAXOAUTh HMH(POPMAIHMIO O TMPUMEpax) MPAKTUUECKOTO
UCTIOJIb30BaHUs (DU3NYECKUX 3HAHHUM B MOBCEIHEBHOW JKU3HU ISl 00ecTieueHus
0€301acHOCTH MPU OOpAaIICHUH ¢ MPUOOpPaMH M TEXHUYECKUMHU YCTPOUCTBAMH,
COXpaHEHHS 370POBbS U COONIOJECHUS HOPM DKOJIOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH OTOOP UCTOYHUKOB MHGOpMaIuu B IHTEpHETE B COOTBETCTBUU C
3aIaHHBIM TIOMCKOBBIM 3aIllpOCOM, Ha OCHOBE HMMEIOIIMXCA 3HAHUN U MyTEM
CpaBHEHUS PA3THMYHBIX HCTOYHUKOB BBIACISATH HHPOPMAIIUIO, KOTOPAs SBISETCS
MPOTUBOPEUYUBON UM MOXKET OBITh HEJTOCTOBEPHOM;

WCIIOJIb30BaTh TPH BBITIOJIHEHUH Y4YEOHBIX 3aJaHUil HAyYHO--TIOMYJISIPHYIO
TUTEPATypy (PU3HUECKOTO COJIEPIKAHMS, CIPABOYHBIC MATEPHAIBI, PECYPCHI
cetu  MuTepHer, BiuageTh  NpUEMAMU  KOHCIEKTUPOBAaHHUS  TEKCTa,
npeoOpa3oBaHus HH(YOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3aaBaTh COOCTBEHHBIE KpPAaTKHE MHCHbMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB HHPOpMaUK (PU3UIECKOTO COACPKAaHUS, B TOM YHCIIE
myOJIMYHO AeNaTh KPaTKUE COOOIIEHUSI O Pe3ysibTaTax MPOEKTOB WM Y4eOHBIX



HCCJIEI0BAHUM, TIPU 3TOM I'PAMOTHO HCIOJb30BaTh W3YYCHHBIM MOHATUUHBIN
anmapart Kypca (pU3uKH, COPOBOKIATh BHICTYIIJICHUE MPE3EHTALIUECH;

MpPU  BBIOTHEHUU Y4YEOHBIX TIPOEKTOB M MCCJIEAOBaHUM paclpenensiTh
00sI3aHHOCTH B T'PYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJlauaMH, CIEIUTh
3a BBIMIOJHEHUEM IlJIaHA JICUCTBUHM, aJeKBaTHO OIEHUBATh COOCTBEHHBIN BKJIAJl
B JEATEIbHOCTh TPYIIbI, BHICTPAUBATH KOMMYHUKATUBHOE B3aUMOJCHUCTBUE,
YUYUTHIBAas MHEHUE OKPYKAIOIIHX.

K koniy oOydenus B 8 kjiacce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:
UCIIOJIb30BaTh MOHATHUA: MAacca U pa3sMepbl MOJIEKYJI, TEIIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arperaTHble COCTOSHUS BEIIECTBA, KPUCTATUIMYECKUE U
aMmopdHbIe Tela, HACHIIICHHBIN U HEHACHIIIIEHHBIN TIap, BJIaXKHOCTh BO3/1yXa,
TeMIepaTypa, BHYTPEHHsISI DSHEpPrusi, TEIJIOBOW JBUTATElNb, 3JIEMEHTAPHBIN
AJIEKTPUYECKUHN 3apsijl, SIEKTPUUYECKOE TO0JI€, MPOBOJHUKA U AUAIEKTPUKH,
MOCTOSIHHBIN AJIEKTPUYECKHUI TOK, MArHUTHOE TIOJIE;
paznuyaTh ABJEHUS (TEIJIOBOE paCIIMPEHUE U CKaTue, TeIvionepenaya,
TEIUIOBOE pPABHOBECHE, CMadyMBaHUE, KalNWUIAPHBIC SBICHUS, HCIapeHue,
KOHJICHCAllUs, IUIaBJIE€HUE, KpucTaum3alusi (OTBEpAEBaHUE), KHUIIEHUE,
Teryonepenayda (TEIIONPOBOJHOCTh, KOHBEKIMS, HM3IYyYEHHE), AJIEKTpU3ALUs
T€J, B3aUMOJECUCTBUE 3apslI0B, ICUCTBUS JJIEKTPUUECKOIO TOKA, KOPOTKOE
3aMbIKaHUEe, B3aUMOJICWCTBUE MArHUTOB, JEHUCTBUE MArHUTHOIO TIOJIS HA
OPOBOJHUK C TOKOM, OJJIEKTPOMarHUTHas WHAYKIMUS) IO OINUCAHUI0 HUX
XapakTEpPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
bu3uIecKoe SBICHHUE;
pacno3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MUECKUX SBICHUN B OKPYXKAIOIIEM
MUpEe, B TOM uucie (u3ndyeckue SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE
HAaTsOKEHUE W KANWUISIPHBIE SIBIICHUS B IPUPOJEC, KPUCTAUIBI B IIPUPOJE,
m3nyyenue CollHIa, 3aMep3aHhe BOJAOEMOB, MOpPCKUE Opu3bl, 0Opa3oBaHHE
poChl, TyMaHa, WHEs, CHera, OJJEKTPHUUYECKHe sBICHHUS B aTmocdepe,
AIEKTPUYECTBO JKUBBIX OPTAHU3MOB, MATHUTHOE TOJI€ 3eMJIH, APEid MOTIOCOB,
pOJIb MarHUTHOT'O TOJS JIJIsl KM3HM Ha 3emiie, MOJIIPHOE CHUSIHHUE, IIPU 3TOM
MEPEBOIUTh MPAKTUYECKYIO 3a/adyy B Yy4YeOHYIO, BBIJIEISATH CYIECTBEHHBIE
CBOICTBA (TIpU3HAKN) (DU3UICCKUX SIBICHUH;
OMKCHIBATh M3YYCHHBIC CBOMCTBA Tel M (DU3UYECKUE SBICHHS, HWCIOJIB3YS
dusnueckre BENIMYMHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTUs, KOJIUYECTBO
TEIUIOTHI, YJEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA IUIABJICHUS,
yaAelbHasl TEIIoTa MapooOpa3oBaHuUs, yiAelibHas TEIJIOTa CrOpaHusl TOILUIMBA,
KO3(pPULIMEHT MOJIE3HOTO AEHUCTBUS TEIJIOBOM MAIlMHbI, OTHOCUTEIbHAS



BJIQXXHOCTh BO3[lyXa, OJJEKTPUYECKUI 3apsj, cujla TOKa, 3JIEKTPUYECKOE
HanpsOKEHUE, COMPOTUBIEHHE  MPOBOJHUKA, YACITBHOE  COMPOTHBIICHUE
BelIecTBa, paboTa W MOIIHOCTh JJIEKTPUYECKOTO TOKA), MPH ONHUCAHUH
NPaBWJIBHO TPAaKTOBaTh (PU3MUECKUN CMBICT HWCIOJB3YEMBIX  BEJHYMH,
0003HaYEHUs ¥ €AMHUIIBI (PU3NYECKUX BEIUYUH, HAXOAUTh  (OPMYIIbI,
CBSI3BIBAIOIINE JAaHHYIO (DU3MUECKYI0 BEIUYHMHY C JAPYTUMH BEIMYMHAMH,
CTPOUTH IpaMKN U3y4EHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYNH;
XapaKTepH30BaTh CBOMCTBA TeN, (PU3MUYECKUE SIBICHUS U MPOLIECCHI, UCTIONb3Ys
OCHOBHBIE  TIONIOXKEHHS  MOJICKYJISIPHO--KHHETUYECKOH  TEOpHH  CTPOCHUS
BEIIECTBA, MPUHIIMI CYNEPIIO3UIIMU TMOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH
COXpaHeHUs 3apsaa, 3akoH OMa sl yyacTka 1enw, 3akoH Jxoyns—Jlenna,
3aKOH COXpPaHEHUS YHEPIHH, IPH STOM JaBaTh CIOBECHYIO ()OPMYIHPOBKY
3aKOHA W 3aMUCBIBATh €r0 MAaTEMAaTHYECKOE BHIPAKCHHUE;

OOBSCHATH (PU3MUYECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYaIuit NPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa: BEISIBIISITh
NPUYHMHHO-CIICJICTBEHHBIE CBS3H, CTPOHUTH OOBSICHEHHE M3 1-2 JOTHYecKux
maroB C omopoil Ha 1-2 wu3ydeHHBIX CBOHCTBA (U3MUYECKUX SIBICHHM,
(u3MUeCcKrX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemiath pacuy€THbIC 3a/ayd B 2—3 NEUCTBUS, MCHOIB3YS 3aKOHBI U (HOPMYJIBI,
CBsI3bIBaIONINE (U3MUECKHE BEIMYMHBI: HAa OCHOBE aHAlIM3a YCIOBHUS 3a/layu
3aMKMChIBaTh KPATKOE YCJIOBUE, BBISBISATH HEAOCTATOK JAHHBIX ISl PELICHUS
3a/lauyd, BBIOMpATh 3aKOHBI W (POPMYJbI, HEOOXOAUMBIE [JIsi €€ pelIeHMUs,
NPOBOAUTH pacuéThl M CpPAaBHUBATh TIOJYYCHHOE 3HAYCHHE (PU3NUYECKOMN
BEJIMYUHBI C U3BECTHBIMU JJAHHBIMH;

pacrno3HaBaTh MPoOJIEMbI, KOTOPHIE MOXKHO PEIIUTH MPU MOMOIIU (HU3UIECKUX
METOJIOB, UCIIOJIb3ysd OINMCAaHUE UCCIECIOBAHMS, BBIICIATh MPOBEPSEMOE
NPENNONIOKEHUE,  OICHMBAaTh  MPABWJIBHOCTh  MOpSAKAa  MPOBEACHUS
UCCJIEIOBAHMUS, JI€JaTh BHIBOJIBI,

MIPOBOJUTH OMBITHI MO HAOMIONEHUIO (DU3NYECKUX SBJICHUA WIH (DU3UIECKUX
CBOMCTB TeJl (KanmWJULSIPHBIE SIBJICHUS, 3aBUCUMOCTb JaBJICHUS BO3AyXa OT €ro
0o0bEMa, TemmepaTypbl, CKOPOCTH MpOLEcca OCTHIBAHUS M HarpeBaHus Ipu
U3IYyYeHUH OT I[BETa H3Iydarouieil (moriomaromiei) moBEpXHOCTH, CKOPOCTh
UCHIapeHusi BOJABI OT TeMIMepaTyphl KUAKOCTH U IUIOMIANUW €€ MOBEPXHOCTH,
NIEKTpU3alMs  Tel M B3aMMOJCHCTBHE  DIIEKTPUYECKHX  3apsJiOB,
B3aMMOJICMCTBHE TOCTOSHHBIX MAarHUTOB, BHM3yajJH3alldsi MAarHUTHBIX IOJIEH
MOCTOSTHHBIX MarHUTOB, JACMCTBHS MAarHUTHOTO IOJSI Ha MPOBOJAHHUK C TOKOM,
CBOWMCTBA 3JIEKTPOMArHWTa, CBOWCTBA DJIEKTPOABUTATENSl MOCTOSHHOTO TOKA):
(GopmMynupoOBaTH MPOBEPSEMBIE MPEATIONOKEHHSI, COOUPATh YCTAHOBKY U3



MPEIOKEHHOTO 00OpY/IOBaHMsl, ONUCHIBATH XOJ ONbITa U (POPMYyIUPOBATH
BBIBOJIBL;

BBINIOJIHATD MPSMbIE M3MEPEHUs TEeMIEpaTypbl, OTHOCHUTEIBHOW BIAXKHOCTHU
BO3/lyXa, CHJIbI TOKA, HAMPSKEHUS C UCIOJIb30BAHUEM aHAJIOrOBBIX MPUOOPOB U
JTATYUKOB (DU3UUECKUX BEJTUYHH, CPABHUBATH PE3YyJIbTaThl U3MEPEHUN € YUETOM
3aJ1aHHOM a0COJIOTHOM MOrPEIHOCTH;

MIPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIUYMHBI OT
JIPYroi ¢ UCIOJIb30BAaHUEM NPSIMBIX U3MEPEHUMN (3aBUCUMOCTb CONPOTUBIICHUS
OPOBOJAHUKA OT €ro JJIMHBI, TUIOMIAJAM TOMEPEYHOrO0 CEYEHUS M YIEIbHOTO
CONMPOTHUBJICHUS BEIIECTBA MPOBOJAHUKA, CHJIBl TOKa, HWIYIIETO  4Yepe3
IPOBOJAHUK, oT HaPSHKCHUS Ha IPOBOJHUKE, UCCJIeIOBaHNe
NOCJEIOBATEIbHOTO M MapajyleJIbHOTO  COEJUMHEHUH  MPOBOJHUKOB):
IUTAHUPOBATh KCCIIEJOBAaHUE, COOMPATh YCTAaHOBKY M BBINOJIHATH MU3MEPEHUS,
cienys TpPeIOKEHHOMY IIaHy, (UKCUPOBAaTh pe3yJbTaThl MOJYYEHHOH
3aBUCUMOCTH B BHUJE TAaOMUI[ U T'padUKOB, J1eJaTh BBIBOABI MO pE3yJbTaTam
UCCJIEIOBAHUS;

OPOBOAUTh KOCBEHHbIE M3MepeHuss (u3MyecKkux BeduuuH  (yIenabHas
TEIUIOEMKOCTh BEIIECTBA, CONMPOTUBJICHUE MPOBOJHMKA, pab0OTa U MOIIHOCTH
AIEKTPUUECKOTO TOKa): IUTAHUPOBATH U3MEpEeHUs, coOupaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys TMPEIOKEHHON WHCTPYKIUU, W
BBIUUCIISITh 3HAUCHUE BEJIMYNHBI,

coONIoaTh MpaBuiia TEXHUKU Oe€30MacHOCTH Tpu pabore ¢ JabopaTOpHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIHUIIBI TEUCTBHUSI U3YyUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpOl Ha WX omucaHus (B TOM YHUCJE: CUCTEMA OTOIUICHUS
JIOMOB, TUTPOMETp, TMapoBas TypOWHA, aMIepMEeTp, BOJBTMETP, CUYETUHUK
ANEKTPUUECKOW HHEPTUH, DJIEKTPOOCBETUTENIbHBIE MPHOOPHI, HarpeBaTeIbHbIC
AIEKTPONTPUOOPHI (mpumepsl), AIEKTPUUECKUE MIPEIOXPAHUTEIIH,
AJIEKTPOMArHUT, 3JIEKTPOJBUIATENb MTOCTOSIHHOTO TOKA), UCIIOJNb3Ys 3HAHUS O
CBOMCTBax  (pu3MYECKUX  SBICHUM ©W  HeoOXomumble  (U3HUECKHE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U M3MEPUTEIbHBIE MPHOOPHI
[0 CXeMaM M CXEMaTUYHbIM PHCYHKaM (KUIAKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETP, JBUTraTENIb BHYTPEHHEIO CrOpPaHUs, 3JEKTPOCKOI,
peocTar), COCTaBIATh CXEMbI 3JEKTPUUYECKHUX LENel ¢ MOCIeq0BaTeIbHBIM U
NapaJijIebHBIM COEJUHEHUEM 3JIEMEHTOB, pa3jinyas YCJIOBHBbIE O00O3HAYEHHS
AJIEMEHTOB 3JIEKTPUUECKUX LIETIEH;



MPUBOJIUTHh IPHUMEPHI (HaXOAUTh MH(OPMALUIO O MPUMEPAX) MPAKTHUYECKOIO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUI B IOBCEAHEBHOM XKM3HU 7151 0OecieueHUs
0e30MacHOCTH MpHU OOpallleHUH ¢ MpUOOpamMu U TEXHUYECKUMU YCTPOHUCTBAMH,
COXpaHEHUsS 370pOBbS U COOJIOJEHUS HOPM HKOJOTMYECKOTO IOBEICHUS B
OKPYXKAIOIIEN CPEAE;

OCYLIECTBIISITh NOUCK MH(pOpMaIK pu3ndecKoro coaepxanus B Miurepuere, Ha
OCHOBE HMEIOUIMXCS 3HAHMM M NOYyTEM CpaBHEHUS  JIONOJHHUTEIbHBIX
MCTOYHUKOB BBIIEIATH HHPOPMALIMIO, KOTOPAs SIBISIETCS] MPOTUBOPEYMBON HIIN
MOKET OBITh HEJIOCTOBEPHOIA;

UCIOJIb30BaTh NP BBINOJHEHUH YYEOHBIX 3aJlaHUi HAyYHO--TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOTrO COJIepKaHUs, CIPABOYHBIE MaTEpHAJIbI, PECYPCHI
cetu  WurepHer, BnajgeTh  npuéMaMM  KOHCHEKTUPOBAHUS  TEKCTAa,
npeoOpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co3/7aBaTh COOCTBEHHbIE MMCbMEHHBIEC U KPATKHE YCTHBIE COOOIIeHUs, 0000111as
UH(GOPMAIIMIO U3 HECKOJBbKHUX MCTOYHHUKOB (DM3HUECKOrO COJIEP)KaHUSA, B TOM
qucie nyOIM4YHO PEJICTABISATh pE3yNbTaThI MIPOEKTHOU WIIH
UCCJIEIOBATEIbCKON  JEATEIbHOCTH, TMpPU HTOM TIPaMOTHO HCHOJIb30BaTh
M3yYEHHBIN MOHATUIHBIN anmapaT Kypca (PU3HKH, COIIPOBOXKIATh BBICTYILICHNE
MIPE3CHTAlNEN;

IpY BBIIOJHEHUH y4E€OHBIX IPOEKTOB U UCCIEN0BAaHUM (PU3NYECKUX IPOIIECCOB
pacnpenensiate O0S3aHHOCTH B TpPyHIE B COOTBETCTBUM C ITOCTAaBIECHHBIMU
3aJja4aMH, CJIEIUTh 32 BBIIIOJHEHUEM IUIaHA NEHCTBUM M KOPPEKTHUPOBATH €ro,
aJIeKBaTHO OLIEHUMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIIH,
BBICTpanBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBUE, TNPOSBIsSISl TOTOBHOCTH
paspemniatb KOHQIUKTHIL.

K xoniy oOyduenus B 9 kjacce npeMeTHbIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPakaTh CHOPMUPOBAHHOCTD y 00YyHaIOIIUXCSI YMEHUI:
HCIIOJIb30BaTh MOHATHUS: CUCTEMA OTCUETa, MaTepuaibHas TOUKa, TPACKTOPHS,
OTHOCHUTEIBHOCTh ~ MEXaHMYECKOro  JBIXKEeHHs, jAeopmanus (ympyras,
IUIACTHYECKasi), TPEHUE, HEHTPOCTPEMUTENIBHOE YCKOPEHUE, HEBECOMOCTD U
NEeperpy3ku, LEHTP TSHKECTH, aOCOIIOTHO TBEPAOE TENO, LEHTP TIKECTH
TBEPJOrO Tela, paBHOBECHE, MEXaHHYECKHE KojeOaHus U BOJHBI, 3BYK,
uHQpa3ByK W YJIABTPa3BYK,  OJICKTPOMArHUTHBIE  BOJHBI,  IIKaja
AJNIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTh, CIEKTPBI
UCIYCKaHMS U TMOTJIOUICHMs, ajb(a-, 0eTa- 1 raMMa-u3JIy4eHus, U30TOIBI,
AJIepHast SHEPreTHKa;
paznuyarh sBJIEHHA (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJUHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSAMOJIMHEMHOE IBH)KEHHE, CBOOOJHOE NaJICHUE



T€Jd, PaBHOMEPHOE [BW)KEHHE [0 OKpPYXHOCTH, B3aUMOJECHCTBUE TEl,
pEaKkTUBHOE  JBWKEHHUE, KojeOaTrenpHOe  JABWXKEHHE  (3aTyXarlollue U
BBIHYKJIEHHbIE KOJieOaHus), pe30HaHC, BOJIHOBOE JIBUJKEHUE, OTPAXKEHHUE 3BYKa,
IPSIMOJIMHEWHOE PacpOCTPAHEHUE, OTPAKEHUE U NMPEITOMIIEHUE CBETA, ITOJIHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OETIOro CBETa B CIEKTP U CIOKEHUE
CHEKTPaJIbHBIX LIBETOB, AMCIEPCHUS CBETA, E€CTECTBEHHAs pPaJUOAKTUBHOCTD,
BO3HUKHOBEHHE JIMHEWYATOTrO CHEKTpa MW3JIy4YeHHs) [0 OIUCAHUI0 HX
XapaKTepHbIX CBOMCTB M HAa OCHOBE ONBITOB, JAEMOHCTPUPYIOIIUX JIaHHOE
(duznueckoe sBJICHUE;

pacno3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3MUECKHUX SIBICHUN B OKpYXKalOLIEM
mupe (B TOM uucie (U3MYECKHE SIBICHHS B NPUPOJE: MPWIUBBI U OTIUBBI,
nBuxkeHue T1uiaHer COJIHEYHOM CHUCTEMBI, PEAKTUBHOE JBM)KEHHME JKHBBIX
OpraHU3MOB, BOCIPUSTHE 3BYKOB KMBOTHBIMHU, 3€MJIETPSICEHUE, CEHCMUYECKUE
BOJIHBI, I[yHaMH, 3XO, IIBeTa TeJ, ONTHYECKHE SBICHUS B MPUPOJIE,
OnoJornyecKoe IeHCTBUE BUAMMOTO, YJIbTPa(HUOIETOBOIO M PEHTTEHOBCKOTO
U3Iy4YEeHUN, €CTECTBEHHbIM paJUOAKTUBHBIA (POH, KOCMHYECKHE JIyYH,
PaZANOAaKTUBHOE M3JTyYCHHE MPUPOAHBIX MUHEPAJIOB, JEHCTBUE PATUOAKTUBHBIX
U3Iy4eHUH Ha OpraHu3M 4YelOBeKa), NPU 3TOM NEPEBOAUTH IPAKTUUYECKYIO
3ajaqyy B y4yeOHyI0, BBIJIEHATh CYLIECTBEHHbIE CBOICTBa (TIPU3HAKH)
(pu3nyecKux sSBICHUI;

ONKCHIBaTh M3YYEHHbIE CBOMCTBa Tel M (DU3MUECKUE SIBICHUSA, HCIONb3Ys
¢usnyeckue BeNWYMHBI (CpeAHssI M MIHOBEHHas CKOPOCTh Tejla Ipu
HEpaBHOMEPHOM JBW)KEHHMH, YCKOPEHHUE, IepeMelleHue, IyTh, YIJoBas
CKOpOCTb, CHJIa TpEHHUs, CHUJla YOPYTOCTH, CHJIa TSDKECTH, YCKOpEHHE
CBOOOJIHOTO MaJIeHusl, BEC Teja, UMITYJIbC TeJsla, UMITYJIbC CHUJIbl, MEXaHUYeCKas
paboTa ¥ MOIIHOCTb, NOTEHLHUANIbHAS DSHEPrus Teja, MOAHATOrO0 Haj
HOBEPXHOCTBIO ~ 3€MJIM, TOTEHUHUAJIbHAas JHEPrust CXKAaTOM  MPY>KUHBI,
KMHETHYECKasl JHEPrus, MOJHAs MEXaHW4ecKas 3HEprus, Mepuo] U YacToTa
Kosie0aHuil, AJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTH CBETA,
[I0KA3aTellb IPEIOMJIEHUS CpEAbl), NPHU ONUCAHUU IPABWIBHO TPaKTOBATh
(¢u3nYecKnil CMBICT HCIOJB3YEMBIX BEJIWYMH, OOO3HAUEHUS U €IUHUIIBI
¢u3nyecKux  BEIUYMH, HAXOAUTh (OPMYyNBI, CBSA3BIBAIOLUIUE JAHHYIO
(Gu3nYecKyo BeIMUNHY C IPYTUMHU BEIMYMHAMH, CTPOUTH TpapuKu U3yUECHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKkTepHu30BaTh CBOMCTBA TeJ, (PU3NUYECKHE SBICHUS U MPOLECCHI, UCTIOIb3YS
3aKOH COXPAaHEHMsSI DJHEPruU, 3aKOH BCEMHUPHOIO TATOTEHUS, MPHUHIIMI
CYNEpIO3ULUHA CWJI, NMPUHLIUI OTHOCUTENBbHOCTH ['anunes, 3akoHbl HproToHa,
3aKOH COXPAaHEHHs] WMITYJIbCa, 3aKOHbl OTPAXEHHsSI U MPEJIOMIICHUS CBETA,



3aKOHBI COXPAaHEHHUS 3apsSJ0BOIO0 M MAaCCOBOTO YHCEIN MPU SIACPHBIX PEAKLMIX,
IpyU 3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alUCBIBaTh €ro
MaTeMaTUYeCKOE BbIPAKEHUE;

O00BSACHATH (PU3UUECKHE MPOLIECCH U CBOIMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyalluid TPAaKTUKO-OPUECHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUIMHHO--
CJIC/ICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHHE W3 2—3 JIOTMYECKUX IIaroB ¢
omnopoil Ha 2—3 HM3YyYEHHBIX CBOMCTBAa (U3MUECKUX SBICHUH, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIe 3a/1aun (OMUpAIOIIUEcs Ha CUCTEMY U3 2—3 ypaBHEHUH ),
UCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3HUECKHE BETUUMHBI: HA
OCHOBE aHaJM3a yCJIOBHUS 3a/1ayy 3alMChIBATh KPATKOE YCJIOBHE, BBISBISATH
HEIOCTAIOIINe WU U30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOXOJMMBIE  JUIS  PEIICHWs, MPOBOJAMTH pacuéTl W  OIICHUBATH
PEATMCTHYHOCTH TIOTYYEHHOTO 3HAYCHUST (PUBNICCKON BEIIMUUHBL;
pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOKHO PEIIUTh MPU TOMOIIN (HU3HUECKUX
METOJIOB, HCIOJNB3Yysl ONUCAaHUE MCCIEIOBAaHUsA, BBIICIATh MPOBEPIEMOE
OPENNONIOKEHUE,  OICHMBAaTh  MPABUJIBHOCTH  TOpSAAKA  TIPOBEICHUS
UCCJIeIOBAHUS, JIe1aTh BHIBObI, HHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOICHUN U
OTIBITOB;

IPOBOAUTH OMNBITHI MO HAOMIONEHUIO (PU3WYECKUX SBJICHUM WM (PU3NYECKUX
CBOMCTB Ten (uM3yueHue BTOpOro 3akoHa HbloTOHA, 3akOHA COXpaHEHUS
HHEPrUH, 3aBUCUMOCTH TEpHOJia KoJeOaHUMN MPY>KUHHOTO MAasTHUKA OT MacChl
rpy3a W SKECTKOCTH TPYXKUHBI W HE3aBUCUMOCTh OT aMIUTUTYJbl MajbIX
Kosie0aHuii, TPSIMOJIMHEHHOE pACIpPOCTpaHEHUE CBETa, Pa3NIOKEHHE OENoro
CBETa B CIIEKTpP, U3yYEHUE CBOMCTB N300paKEHUS B TIOCKOM 3€pKaje U CBOMCTB
U300pakeHusl TpeaMeTra B coOuparonield JuH3e, HaOJI0JICHHE CIUIONIHBIX W
JUHENYATHIX CIEKTPOB M3IIYUYCHHs): CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY U3
M30BITOYHOTO HaOopa 000PYyI0BaHUS, OMMCHIBATH XOJI OIBITA M €T0 PE3yJIbTaTHI,
(bopMynHpOBaTH BEIBOIBL;

IPOBOJUTh MPU HEOOXOAMMOCTH CEpPHUI0 MpPSIMBIX H3MEpPEHHUi, omnpeaenss
cpeqHee 3HaueHHe u3MepseMod  BenWyuHBl  ((DOKyCHOE  paccTosHue
coOuparomieii  JTUH3bI), OOOCHOBBIBaTH  BBIOOp  crmocoba  M3MepeHus
(M3MepUTeNbHOro Npudopa);

NPOBOJUTH  HCCJIEIOBAaHUE  3aBUCUMOCTEH  (PU3MYECKMX  BEIUYUH  C
MCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHHH (3aBHCHMOCTH ITYTH OT BPEMEHHU MPHU
PaBHOYCKOPEHHOM JIBIKEHHHM 0€3 HauyalbHON CKOpPOCTH, Nepuoaa KojeOaHui
MaTEeMaTHYeCKOTO MAasSTHHKA OT JUIMHBI HUTH, 3aBUCHUMOCTH YTJIa OTPaKCHHUS
CBETa OT yIJIa MaJeHUs U yriia MPEeJIOMJICHUS OT yria MaJcHUs): TUIAHUPOBATh



UCCIIEIOBAHME,  CaMOCTOSITENIHO  coOMpaThb  YCTaHOBKY, (UKCHUPOBATH
PE3YNIBTATHI TIOTYYEHHON 3aBUCUMOCTH (M3MYCCKUX BEJIUYHMH B BHJIE TaOIUIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yabTaTaM UCCIIEIOBAHMS;

MIPOBOJUTH KOCBEHHBIC M3MEPCHUS (PU3NUSCKUX BETUIHH (CPETHSIS CKOPOCTH M
YCKOPEHHE Tejla TPH PaBHOYCKOPCHHOM JBW)KCHHH, YCKOPEHHE CBOOOIHOTO
nmajeHusi, JKECTKOCTh TMPYKUHBI, KOIPODUIIMEHT TPEHUS  CKOJBXKCHUS,
MeXaHW4yeckass paboTa © MOIHOCTh, YacTOTa M TMepHoa KojeOaHui
MaTEeMaTHIECKOTO M MPYXKUHHOTO MAsTHHUKOB, ONTHYECKAs CHJIa COOMpPAOIICH
JUH3BI, PAJUOAKTUBHBIA  (OH): TUIAHUPOBATH HM3MEpPEHUS, COOHMpaTh
OKCIICPUMEHTAIBHYI0 ~ YCTAHOBKY W BBINOJHATH  M3MEPCHHS,  CICIys
NPEIJIOKCHHONH  WMHCTPYKIIMM,  BBIYUCIIATH  3HAYCHUE  BEIMYMHBI U
aHAJIM3UPOBATh TOJYYCHHBIC PE3YJbTAThl C Y4ETOM 3aJJaHHON TOTPEIIHOCTH
U3MEPEHU;

COONIOIaTh TpaBUJa TEXHUKH OE€30MacHOCTH MpH padoTe ¢ J1abopaTOpPHBIM
o0opy10BaHUEM;

pa3auYaTh  OCHOBHBIC TPU3HAKKM  M3YYCHHBIX  (PU3WYCCKHX  MOJICIICH:
MaTepHalibHas TOYKa, aOCONFOTHO TBEPJOE TEJIO, TOYCYHBIM MCTOYHHK CBETA,
Jyd, TOHKas JIMH3a, IJIaHeTapHas MOJeb aToMa, HyKJIOHHAs MOJIe]Ib aTOMHOTO
anpa;

XapaKTepu30BaTh MPUHIHUIIBI AEUCTBHUS H3YyUYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C ONOPOW Ha WX OMNHUCAHMS (B TOM YHCIE: CIUIOMETD, NATUYUKU
MOJIOKEHMSI, PACCTOSIHUSI M YCKOPEHHS, paKeTa, H9XOJOT, OYKH, IEPHUCKOII,
doToanmapar, ONTHYECKHE CBETOBOJABI, CIEKTPOCKOIN, TO3UMETp, Kamepa
Bunibcona), wucmonb3ys 3HaHHS O CBOMCTBAxX (U3UYECKUX SBJICHUUA U
HeoOXoauMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl W CXEMATHYHbIE PUCYHKH HW3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTENbHBIX NPHUOOPOB M TEXHOJOTUYECKUX IPOIECCOB IMPHU
pEelIeHNH Y4eOHO--TIPAKTHYECKUX 3a/1a4, ONTUYECKUE CXEMBI JJISi TTOCTPOCHHMS
M300paKEHUN B IIOCKOM 3€pKajie U cOOMparolei JIHH3E;

MPUBOJIUTH TIPUMEPHI (HAXOAUTh WH(MOPMAIIUIO O MPUMEPAX) MPAKTUYECKOTO
MCITIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MTOBCETHEBHOW JKU3HU TSl 00ecTieueHus
06e30macHOCTH TIPU OOpaIleHnH ¢ MPUOOpaMu M TEXHUYECKUMHU YCTPONUCTBAMH,
COXpaHEHHS 370POBbS U COONIOJCHUS HOPM DKOJIOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITh MOUCK MHpoOpManuu (HU3NIECKOTo coaepkanus B MHTepHeTe,
CaMOCTOATETbHO  (OPMYNHpPYS  TMOWCKOBBIM  3alpoc, HAaXOAWTh  IIYTH
OTIpEJICNICHNs]  JOCTOBEPHOCTH  TIONYYCHHOW WH(OpMArmu Ha  OCHOBE
MMEIOIINXCS 3HAHUH U IOTMOJHUTEILHBIX UCTOYHUKOB;



MCIIOJIb30BaTh MpPH BBIINOJHEHUH Y4YEOHBIX 3aJaHUil Hay4HO--TIONYJISPHYIO
JUTEPATYPY (PU3NYECKOIO COJIEpPKaHUs, CIPABOYHBIE MaTEPHAJIbI, PECYPCHI
cetu  MHTepHer, BunageTe  npuéMaMu  KOHCHEKTHPOBAHMSA  TEKCTa,
npeoOpa3zoBaHusl HHYOPMAUU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
co3faBaTh COOCTBEHHbIE MHCbMEHHBIE W YCTHBIE COOOILEHHS Ha OCHOBE
uHOpMAIMM U3 HECKOJIbKUX HMCTOYHUKOB (PU3MUECKOr0  COJEp KaHMs,
nyOJUYHO MPEACTABIATH PEe3yJbTaThl MPOEKTHOW WM MCCIEN0BATEIbCKON
NESTEIIbHOCTH, IIPHU 3TOM I'PAMOTHO MCIOJIb30BAaTh U3YYEHHBIN MOHATUNHBIN
anmapar u3y4aemoro pasjena (QU3MKM M CONPOBOXKAATh BBICTYIICHUE
npe3eHTaluel ¢ yuéToM 0COOEHHOCTE ayAUTOPUU CBEPCTHUKOB.
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
MHTEPHET

7 KITACC

. bubnuotexa — Bc€ no npeamety «duszuka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Enunas xomnekuus 1udpoBbIX 00pa3oBaTebHbIX PECYPCOB. — Pexxum

noctyma: http://school- collection.edu.ru

4. VIHTepecHbIC MaTepUaiIbl K ypokaM (DM3UKH IO TEMaM; TeCThI 10 TEMaM;
HarJsAHbIC TOco0Ous K ypokam. — Peskum goctyma: http://class-fizika.narod.ru
5. Hudposeie oOpazoBaTenbHbie pecypehl. — Pesxxum nocryna:
http://www.openclass.ru

6. DnekTpoHHBIC YueOHUKH 10 PusuKke. — Pexxum mocryna:
http://www.fizika.ru

8 KJIIACC

1. buGnmnoreka — Bcé mo npeamety «dusuka». — Pexxum moctymna:
http://www.proshkolu.ru

2. BugeoomnsITel Ha ypokax. — Pexum moctyma: http://fizika-class.narod.ru

3. Enunas xomekmus mudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB. — Pexxum


http://www.proshkolu.ru/
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http://www.fizika.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/

nocryma: http://school- collection.edu.ru

4. VlutepecHble MaTepuaibl K ypokaM (PU3UKHU 110 TEMaM; TECTHI [0 TeMaM;

HarJsIIHbIe TocoOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. lludpossie oOpazoBaTenbHbIE pecypchl. — Pexxum goctymna:

http://www.openclass.ru

6. DnexkTpoHHbIe YueOHUKH 10 (pusuke. — Pexxum gocryna:

http://www.fizika.ru

9 KJIACC

1. BuzgeoomnbITel Ha ypokax. — Pesxxum gocryma: http://fizika-class.narod.ru

2. Enunas xonmnexnust mudpoBbIX 00pa3oBaTeIbHBIX PECYpCcoB. — Pesxxum

nocryma: http://school- collection.edu.ru
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http://class-fizika.narod.ru/
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http://fizika-class.narod.ru/
http://school-/

3. NuTepecHble MaTepuaibl K ypokaM (DPU3UKHU 110 TEMaM; TECTHI [0 TEMaM;

HarJsIIHbIe TocoOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

4. IludpoBbie 0Opa3oBaTeIbHbBIE PECYpPCHl. — PexxuM noctymna:

http://www.openclass.ru

5. DIeKTpoHHBIE Y4eOHHUKH 10 pusuke. — Pesxxum noctyna:

http://www.fizika.ru

6.Iucranimonnas mkosa Ne368 http://moodle.dist-368.ru/ OtkpsIThIi KiTacc.

CereBoe obpa3zoBareabHOe coodmecTBo. http://www.openclass.ru/node/109715

7. Enunas xoyeKius nugpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.

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

8. ®enepanbHbIi IEHTP HHPOPMAITMOHHO-00Pa30BaATEIBHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. Nnrepuer ypok. http://interneturok.ru/ru/school/physics/
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http://www.fizika.ru/
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http://interneturok.ru/ru/school/physics/

10. T'azera «1 ceHTa0ps» MaTepuasl Mo PUMKE.

http://archive.1september.ru/fiz

11. Auumaruu pusudeckux oobektoB. http://physics.nad.ru/

12. XKuBas usuka: ody4aromas nporpamma. http://www.int-

edu.ru/soft/fiz.html

13. ®dwusuka.ru. http://www.fizika.ru/
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