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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (u3uke Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
COCTaBJiCHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 000, a Takxe ¢ yu€toM (penepanbHOl pabouei mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yue6Horo npeamera «Ou3nkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMUpOBaHME
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH OOYYArOMIMXCS M OPTaHU3AlMI0 HM3YUYCHUS
Gu3MKK Ha NEATEeIbHOCTHOM OocHOBe. B mporpamme mno (usuke yduTHIBAKOTCS
BO3MOXKHOCTH yueOHOro mpeamera B peanuzainuu tpedoBannit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHMs, a TAaKKe
MEXKIMPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NMPEIMETOB Ha YPOBHE
OCHOBHOTI'O 00IIEro 00pa3oBaHuUsl.

[Tporpamma 1o (u3MKe ycTaHaBIMBAET paclpezesieHne yueOHoro MmaTepuana
1o rogam oOydeHus (IO Kjaccam), mpejjaraeT NpUuMEpHYI0 MOCIe0BaTeIbHOCTh
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHUSA MPEIMETHOTO COJCP)KAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

[Iporpamma mo ¢Qusuke pa3paboTaHa ¢ LENbIO OKa3aHUS METOTUYECKOU
IOMOIIIM YUYUTENIO B CO3/IaHUU paboueill mporpaMMBl 10 y4eOHOMY MpEeIMETY.

®duzuka ABISETCS  CUCTEMOOOPA3yIOIUM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4eOHBIX IIPEIMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB
U SBIICHUH, W3y4aeMbIX XHMHEW, OWOJIOTHEW, acTpOHOMHEH U (QU3UUECKOn
reorpaduel, BHOCUT BKJIQJ] B €CTECTBEHHO-HAy4YHYIO KapTHHY MHUDA,
IpelocTaBiIsieT HauboJjiee sCHble O00pa3lbl NPUMEHEHHs HAyYHOTO METojia
MO3HAHUSA, TO €CTh CII0C00A MOTYUYEHHUs JOCTOBEPHBIX 3HAHUH O MUpE.

Opnna w3 raaBHBIX 3a7a4d (pu3nueckoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0Opa3oBaHHsl COCTOUT B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOW TI'PAMOTHOCTH U
UHTepeca K HayKe y 00y4arouxcs.

N3yuyenue @usuku Ha 0a30BOM ypOBHE MPEIIOJAaraeT OBJAJCHUE
CIIEIYIOIUMHA KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOMIMMH €CTeCTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBACHATD SBICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMS;

e HHTEPHPETHPOBATH  JIaHHBIE U  HCHOJB30BaTh  HAy4YHbIE
JI0KA3aTeNIbCTBA JIJISl IOJYYEHHSI BBIBOJIOB.

[lenn wsyuenus GU3WMKA HA YPOBHE OCHOBHOTO 0OIIEro 00Opa3oBaHUs
onpeznenensl B Konuenuuu mnpenogaBaHust yueOHoro mnpenmera «dusmka» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoin  @exepanuu, pean3yrOIIMX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pelICHUEM



Komnernn Munncrepersa npocseienust Poccutickoii @enepanuu (poToKod oT 3
nexadps 2019 r. Ne [1K-4BH).
Heaun n3zyyenus pusuku:

NpUOOpPETeHUE HHTEpeca W CTPEMIICHUS OOydYalolUXCi K HayYHOMY
W3YYECHUIO TNPUPOAbI, PA3BUTUE HMX HHTEIUIEKTYaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUA U (OPMUPOBAHUE
MCCIIEIOBATEIILCKOIO OTHOLIEHUS K OKPYIKAIOIIUM SIBJICHUSIM;
dbopMUpOBaHUE HAYYHOTO MHPOBO33PEHMSI Kak pe3yjibTaTa H3y4YCHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHbBIX 3aKOHOB (DU3UKH;
dbopmupoBaHUEe TPEACTaBICHUN O poid (DU3UKHM IJIsT PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHM;

pa3BUTHE  TMpPEJCTaBICHUH O  BO3MOXHBIX  cdepax  Oyayuiei
npo¢eCCUOHANILHON JIESITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOATOTOBKA K
JTanbHEHIIeMy 0Oy4YEHHUIO B 9TOM HAIPABJICHHH.

JlocTikeHne 3TUX IeNield mporpaMMbl M0 (U3MKE Ha yYpOBHE OCHOBHOTO
o01ero 00pazoBaHus 00eCIeYMBaACTCS PEIICHUEM CIIEIYIONINX 3a1aY:

npuoOpeTeHne 3HAHUKW O JUCKPETHOM CTPOCHHUU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBIICHUSIX

MpUOOpPETEHNE YMEHUN OMHUCHIBATh U OOBSCHATHh (DU3UYECKUE SBICHUS C
MCIOJIb30BAHUEM TOJIyYEHHBIX 3HAHU;

OCBOCHHUE METOJOB PELIEHUS TMPOCTEUIIMX PACUETHBIX 3adad C
HCITOJIb30BAaHUEM bu3IIecKuX MOJIETIeH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUW HAOJIOAATh MPUPOJHBIC SIBICHUS W BBITIOJHSITH OMBITHI,
nabopaTopHble paOOThl M IKCHEPUMEHTAIbHBIE HCCIEAOBAHUS C
UCITOJIb30BAaHUEM U3MEPUTEITBLHBIX TPUOOPOB;

OocBOoeHHE MPUEMOB paboOThl ¢ MHPopMaIUel PU3NIECKOTO COAEPIKAHUSA,
BKJIFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSX (DU3UKU, aHATU3 U
KPUTUYECKOE OLICHUBaHUE UH(OpMAIUY;

3HAKOMCTBO €O cepaMu podecCHOHATBLHON AeSTEIbHOCTH, CBA3aHHBIMU
C (GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKECHUSX (PU3UIECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

obpazoBaHus oTBoAUTCS 238 "yacoB: B 7 Kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
Kiacce — 68 yacoB (2 vaca B Heneno), B 9 knacce — 102 gaca (3 gaca B HeZel).

[Ipennaraemsiii B mporpamMmMe no ¢Gu3Mke nepedeHb JadbopaToOpHbIX padoT U
OTBITOB HOCUT PEKOMEH/IATEIbHBIN XapaKTep, YUUTEIb JIeaeT BbIOOp MPOBEICHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
o0ydJaronmxcsi, CucKa SKCIIEPUMEHTANBHBIX 3aJaHui, MpeiaraéMplx B pamMKax
OCHOBHOT'0 T'OCYJIApPCTBEHHOTO K3aMeHa 1o (PU3uKe.



COJEPKXAHUE OBYUYEHUA

7 KUIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYKAOIIEr0 MUPA.

dusnka — Hayka o mnpupone. fABieHus npupoibl. PU3NYECKHUE SABICHUSA:
MEXaHUUYECKHUE, TEIJIOBBIE, DJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbL. M3Mepenune ¢usndyeckux BenuyuH. Dusznueckue
npubopsl. [TorpemHocts u3mMepennit. MexxayHapoaHas cUCTeMa €IMHHII.

Kak ¢wusuka u jApyrue ecTecTBEHHbIE HAyKM H3Y4yaloT MPUPOY.
EcTecTBEHHO-HAYUYHBII METOJ MO3HAHMS: HAOJIOJCHHE, MOCTaHOBKA HAyYHOI'O
BOIIPOCA, BBIIBH)KEHHE THUIOTE3, SKCIIEPUMEHT O MPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOromaemoro sieieHus. Onucanue GU3NIeCKUX SBICHUHA ¢ TIOMOIIBIO MOJIETICH.

Hemoncmpayuu.

1. MexaHu4yeckue, TEIUIOBbIE, JJEKTPUYECKWE, MArHUTHBIE, CBETOBbIC

SBJICHUS.
2. ®Ousudeckue MPUOOPHI M MPOIECTypa MPSIMBIX U3MEPECHHUIA aHAIIOTOBBIM H
U (GPOBBIM TPUOOPOM.
Jlabopamopnsie pabomul u onvimol.
1. OmpezenieHne LEHBI ACJICHUS Kbl U3MEPUTEIBHOTO MPUOOpa.
2. H3mepeHue pacCTOSAHUM.
3. N3mepenue o0bEMA )KUAKOCTH U TBEPJOrO TeEa.
4. OnpezneneHue pa3MepoB MaJbIX TEN.
5. M3mepenue TeMieparypbl HpU HOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
JaTYUKa TEMIIEPATypHI.

6. IIpoBeneHue mccienoBaHus MO NPOBEPKE THMIIOTE3bI: JAJBHOCTH MOJIETA
HIapyKa, MyIIEHHOIO0 TOPU30HTAIBHO, TeM OO0JbIlE, YeM OOJbIIE BHICOTA
IIyCKa.

Paszpnes 2. IlepBoHayasibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIB, HMX pa3Mmepsl. OINbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmxenne yacTtul BemlecTBa. CBSI3b CKOPOCTH JABWXKEHHSI YACTHUI[ C
teMrneparypoil. bpoyHoBckoe nBmwkenue, auddys3us. B3aummoneicTBue yacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOEHUE T'a30B, )KUAKOCTENW M TBEPABIX
(KkpucTamuiM4eckux) Teia. B3auMocBsi3b MEXKIy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHMUSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO ABMXKEHHUS.



2. Habmonenue nuddysum.
3. HaOGmonenue ~ siBneHuid,  OOBSACHAIOMIMXCA  MPUTSHKECHUEM WM
OTTAJIKNBAaHUEM YaCTHUI] BEUIECTBA.

Jlabopamopnsie pabomuol u onvimol.

1. OneHka JuMaMeTpa aroMa METOJOM psioB  (C  UCIOJIb30BaHUEM

dororpaduii).
2. OmbITHI 10 HAOJIOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:keHne U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe HABWKEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKECHHUE.
Ckopoctb. CpenHssi CKOPOCTh HNPH HEPABHOMEPHOM ABWKEHHH. Pacuér myTtu u
BPEMEHHU JIBUKEHUS.
SBneHne uHEpUMM. 3aKOH HMHEPLUUHU. B3auMmoaeicTBHe Tesl KaKk NpPUYMHA
M3MEHEHUS CKOpPOCTH JBWKEHMsI Tell. Macca Kak Mepa HWHEpPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTU C KOJWYECTBOM MOJIEKYJ B €IUHUIIC
00BEMa BelecTna.
Cuita Kak XapakTepucThka B3auMozeucTBHs Tesl. Cuiia ynpyroctd M 3aKOH
['yka. 3MepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIECHHUE TIATOTEHUS U CHIIA
TskecTH. Chlla TSHKECTH Ha Ipyrux Itanerax. Bec tena. HeBecomocTs. Crioxenune
CUJI, HAPABJIEHHBIX 0 OJHOW IpsAMou. PaBHoxencTByromas cwi. Cuiia TpeHus.
TpeHne CKOJIbKEHU U TPEHUE MOKOsA. TpeHne B MPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HabmroneHue MexaHUUYECKOTO ABMKECHHUS Tea.
2. HM3mepeHune CKOpOCTH NPSMOJUHENHOTO ABUKCHUS.
3. HaOmionenue siBneHus WHEPIUU.
4. HaOmroneHnve n3aMeHEeHUs1 CKOPOCTH MPU B3aHMMOJICHCTBUH TETI.
5. CpaBHEHHME Macc M0 B3aUMOJIEHCTBUIO TEJL.
6. Clio’)keHue CUJI, HAPAaBJICHHBIX MO OJTHOW MPSIMOM.
Jlabopamopnuie pabomel u onvimol.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO ABUKEHHUS (IIApUKA B KUJKOCTH,
MOJIEJIU DJIEKTPUUECKOT0 aBTOMOOWIISI U TaK J1ajiee).

2. OmpepneneHue CpelIHEH CKOPOCTH CKOJNBXKEHHS Opycka WM IIapuKa IO
HAaKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHue IIOTHOCTH TBEPIOIO TEIA.

4. OmbITHI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTH pacTsbkeHus (nedopmarun)
NPY>KUHBI OT IPUIOKEHHOM CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUSI OT
BECA TEJIA U XapaKTepa CONPUKACAIOIIMXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJ, dKHUAKOCTENH M ra30B.



JaBnenue. CrnocoObl yMEHbIIEHUS M YBEJIUYEHUS J1aBiieHud. JlaBieHue rasa.
3aBUCHUMOCTh JaBiIeHHA raza oT oObéma, TemmepaTypsl. [lepemaua naBienus
TBEPABIMHU TEJIAMH, KUIAKOCTAMU M rasamu. 3akoH Ilackaia. IImeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJEHUS >KUJIKOCTH OT TIyOWHBL. [ mapocraTmyeckuid
napanokc. Coob1aromuecs cocyasl. ['napaBauyeckue MexaHU3Mbl.

Atmocdepa 3emnn u atmocepHoe nasiueHue. [IpudmMHBI CylIeCTBOBaHUS
BO3yIIHONW 000souku 3emnu. OmbiT Toppuuennu. M3mepenue armochepHOTo
JaBJIEHUs. 3aBUCUMOCTh aTMOC()EPHOTO AABJIEHUS OT BBICOTHI HaJ| YPOBHEM MODA.
[Tpubops! 11t U13MepeHus: aTMOC(HEPHOro TABJICHHUS.

JlericTBuE KUIAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TEJO. BeITankuBaromas
(apxumenoBa) cuiia. 3akoH Apxumena. [naBanue ten. Bo3nyxoruiaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JABJICHMS Fa3a OT TEMIIEPATYPBHI.

[lepenaya naBneHUs )KUJIKOCTBIO U FA30M.

Coobmuaromuecst CoCy/Ibl.

['mapaBiuueckuit rpecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIbI OT 00bEMa MOrpyKEHHOW 4YacTH

o vk W N

TeJIa U INTIOTHOCTH >KUIKOCTH.

PaBeHCTBO BhITANKUBAOUIEH CUIIBI BECY BBITECHEHHOM )KUIKOCTH.

8. YCJOBHE IUIaBaHUS TEJ: IJIABAaHUE WM MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIICHUS INIOTHOCTEH Tea M KUJIKOCTH.

N

Jlabopamopnsie pabomuol u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMA NOTPyKEHHOM B
J)KUJIKOCTh YaCTH TeEJa.

2. OmpeneneHue  BBITAJIKUBAIONICH  CHJIBI, JCHCTBYIOIIEH Ha  TeJjo,
MOTPYKEHHOE B JKUAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAUIKUBAIOLIEH CUIIbI, JEUCTBYIOILIEN HA TEJO
B ’KMJIKOCTH, OT MacCChI TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHMOCTH BBITAJIKHMBAIOIICH CHJIBI,
NEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0OBEMA MOTPYKEHHOU B
JKUJIKOCTh YaCTH T€Ja U OT INIOTHOCTH >KUJIKOCTH.

5. KoHCTpyupoBaHWe apeoMeTpa WM KOHCTPYUpPOBAHUE JIOJKU U
OIIpELICNIEHUE €€ TPY30IIOABEMHOCTH.

Paznen 5. PaGora 1 MOIIIHOCTH. DHEPrus.

Mexanunueckas paboTa. MOIIHOCTD.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio

paBHOBecHs pbiuara. lIpuMeHeHWe TmpaBuiIa paBHOBECHS phluara K OJIOKY.



«3onoroe mnpasuno» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTnueckas W TNOTEHUHAIbHAs HDHEPTHUS.
[IpeBpaieHre 0OHOTO BUJIA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpumepsl NPOCTBIX MEXaHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Ompepenenue pabOThl CUIIBI TPEHUS NIPU PABHOMEPHOM JBUXKEHUHU TeJa

110 TOPU3OHTAIIBHON ITOBEPXHOCTH.
2. HccienoBaHue yclIOBUM PaBHOBECHS pblyara.
3. HM3mepenue KII/] HaKIOHHOM IITIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpaHEHUs MEXAHUYECKON JHEPIUU.
8 KVIACC

Pa3nea 6. TenioBLIe ABJICHHUS.

OCHOBHBIE TIOJOXEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUSA
BellecTBa. Macca W pa3Mepsl aTOMOB M MOJIEKYJ. OmNbIThl, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU.

Mopenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammmueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUM MOJIEKYIAPHO--KUHETUYECKOU TEOPHH.
CmaunBaHWE U KaNWUISIPHBIE SIBIEHUS. TENI0BOE paCIINPEHUE U CKATHE.

Temneparypa. CBsi3zb TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buytpenusas osHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH OJHEpPruu:
Temionepeaaya 171 COBEpIICHUE paboTHI. Bubl TeIUIoNEpeaauu:
TETUJIONPOBOAHOCTh, KOHBEKIIUS, U3JIyUYECHUE.

KonuuecTBo TemioThl. YenbHas TEMIOEMKOCTh BEIIeCTBa. TemiooOMeH u
TEIJIOBOEC paBHOBecHE. YpaBHEHHME TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YJEJIbHAs TEIUIOTa ILIABJICHUS.
[TapooOpazoBanue u konjaeHcauus. Mcnapenue. Kunenue. YiaenbHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpATypbl KHIICHHS OT aTMoc(epHOro
JTaBJICHUS.

BrnaxnocTh BO3ayXA.

DHeprus TOIIMBa. Y IeJIbHAs TEII0Ta CTOPaHUs.

[TpuHiunel padotel TemnoBbix asurarened KIIJ[ temmoBoro nsurarens.
TerutoBble IBUTATENIN U 3aIIUTA OKPYKAOUIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS SHEPTUH B TEIUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGnronenue OpoyHOBCKOTO JABUKEHUS.
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10.
11.
12.
13.

Ha6mronenue nuddysun.

HaGmronenre ssBjieHni cMaYMBaHUs M KaITMJIISIPHBIX SIBJICHUH.
Habnronenue TenioBoro pacimpeHus Ted.

W3meHeHne naBieHUs ra3a Mpud U3MEHEHUM 00bEMa W HAarpeBaHUU WJIU
OXJIQXKJICHUH.

[IpaBuna n3MepeHus: TeMIEpPaTypsl.

Bunbl Tenonepenayu.

OxJtaxIeHUe TIPU COBEPIICHUU PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIIHUMU CUJIAMU.
CpaBHEHME TEIUIOEMKOCTEN pa3IMYHbIX BELIECTB.
HaoOmronenne kuneHus.

HabGmro1eHre mocTosTHCTBA TeMIepaTyphl IPH TUIABICHUU.
Mojenu TeIUIOBBIX IBUTATEIICH.

Jlabopamopnwie pabomuol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO EUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OMnBITHI 110 BHIPAIIMBAHUIO KPUCTAJJIOB OBAPEHHOM COJIM WJIM caxapa.
OnpITel 110 HAOJIOACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, XUAKOCTEH U
TBEPABIX TEIL.

OmnpezaeneHue gaBaeHUS BO3yXa B OAJJIOHE HINPUILA.

OnbITH, JNEMOHCTPUPYIOUIME 3aBUCHUMOCTb JABICHUS BO3AyXa OT €ro
00bEMa M HArPEBaHUS WA OXJIAKICHHS.

[IpoBepka runoTe3bl JUHEMHOM 3aBUCHUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPHUUYECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOntonenne wu3MeHeHUsI BHYTPEHHEW DSHEpruM Tejla B Pe3yibTare
TerIonepeaaY U paboThl BHEITHUX CHJI.

HccnenoBanne sIBACHUS TEIUIOOOMEHA IPH CMEIIMBAHUU XOJIOJHON U
ropsiueu BOJIbI.

Onpenenenue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  IpH
TEIJI000MEHE C HArPEThIM METAJUNIMYECKUM LIUJIUH]IPOM.

Onpenenenue yaeabHOU TEMI0EMKOCTH BEIIECTBA.

HccnenoBanue mporecca uCrapeHusl.

OnpenesieHne OTHOCUTENBHOM BIIAXKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABICHUS JbJA.

Pa3znes 7. JinekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

OnekTtpuzauusi Tenl. J[Ba poaa 3ieKTpUuUECKUX 3apsioB. BzaumopeiicTBue
3apsokeHHbIX  Tell.  3akoH Kysnona (3aBUCMMOCTh  CHJIBI  B3aUMOJCHCTBUS
3apSKEHHBIX T€J OT BETUYHHBI 3apSAJI0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrtpuueckoe mnone. Hanpspk€HHOCTE dmekTpudeckoro nosist. IlpuHnmn
CYyNEPHO3ULINH JIEKTPUUECKUX T0JIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA JIEKTPUUECKHUM 3apsii.
Ctpoenune aroma. IIpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsijia.

DJIEKTPUUECKU TOK. YCJOBUSA CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKA.
WM cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUS DJIEKTPUYECKOrO0 TOKa (TEmIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B JKHAKOCTSX U Ta3ax.

Onektpuueckas uenb. Cuia Toka.  DJIEKTPUUYECKOE  HaIpsIKEHHE.
CornpoTuBi€eHNE NMPOBOJHUKA. Y IEIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
o ydactka nenu. llocnenoBarenbHoe W mapayuieibHOE  COCJAMHEHHE
ITPOBOTHUKOB.

PaGota um MomHOCTh »dyeKTpHUeckoro Toka. 3akoH J[xoymns—JleHa.
DneKTpUYecKre Ienu U MOTPEeOUTENH IEKTPUIECKOi sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE ~ MarHuThl.  B3auMOJEHMCTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €r0 3HAaYEHUE IS )KU3HU Ha 3eMIle.
OnbiT  Opcrega. MarHuTHoe 1Moje  3JEKTpU4Yeckoro Toka. IIpumeHeHue
AJIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI HA IPOBOJIHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. MCmosib30BaHWE 3JIEKTPOJABUTrATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. fABnenne snekTpoMarHuTHOM MHAYyKIMM. [IpaBuno Jlenna.
DNeKTporeHepaTop. Crioco0b1 MOJTyYEHHUS ANEKTPUUYECKOU SHEPIuu.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3anus Ted.
JIBa poJia 3JIEKTpUUYECKUX 3apsI0B U B3AaUMOJICUCTBUE 3apSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] UHAYKIIHS.
3aKOH COXPAHEHHUS MNEKTPUUECKUX 3aPAI0B.
[IpOBOTHUKH ¥ AUDIAEKTPUKH.
MonenupoBaHu€e CUIOBBIX JIMHUW 3JIEKTPUUECKOTO MOJISL.
M cTOYHUKHN OCTOSIHHOTO TOKA.
JIecTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. 'a30BB11 pa3psa.
. I3MepeHune cuibl TOKa aMIepMeTpOM.
. I3MepeHune 371eKTpUIeCKOro HaNpsHKEHUST BOJIbTMETPOM.
. Peocrar n marasuH COnpOTHUBIICHUMN.
. B3aumoiericTBUE MTOCTOAHHBIX MAarHUTOB.
. MoaennpoBaHre HEBO3MOKHOCTH Pa3/I€JICHUS IMOJIOCOB MAarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoenupoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.

OmneIT Opcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMArHUT.

JlencTBrMEe MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW UHAYKIHH.

OnbiThl @apajes.

3aBUCMMOCTh HAIlpaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBCHHUSI.

DIIEKTPOreHEPATOP MOCTOAHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO 3JEKTpU3AlMM  TeJl MHIYKUUEH U 1pu
CONPUKOCHOBEHMH.

HccnenoBanne MAEUCTBUSA DJIEKTPUUECKOTO TIOJISI HA IPOBOAHUKUA H
JTUIJIEKTPUKHU.

COopka u npoBepka padoThl IJIEKTPUYECKOH LIETTH MOCTOSSHHOTO TOKA.
M3MmepeHne U peryjampoBaHue CHIIbI TOKA.

N3mepenne u peryJmpoBaHue HaAPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEpPE3 PE3UCTOP, OT
CONIPOTHBIIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OneIThI, JNEMOHCTPUPYIOLIHE 3aBUCHMOCTD DIIEKTPUYECKOTO
CONPOTHUBJICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAHW IIOIEPEYHOIO
CeYeHHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOKEHUS HANPSHKCHUM IPU  IOCIEN0BATEIbHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia g CWiIbl TOKA IPU MAPAIIEIBHOM COCIUHEHUHU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOT0 TOKA, UIYIIET0 Yepe3 pe3ucTop.
Omnpenenenue MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEIAEMOM Ha
pesucrope.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MAYIIETO 4epe3 JIAMIIOYKY, OT
HaIpPsKEHUS Ha HE.

Onpenenenune KII/[ nHarpeBarens.

HccenenoBanre MarHUTHOTO B3aMMOJIEUCTBUS ITIOCTOSIHHBIX MAarHUTOB.
M3ydyeHrne MarHMTHOIO IIOJSA  IIOCTOSIHHBIX ~ MAarHUTOB  IIPU  UX
00BEAMHEHNN U Pa3JICICHUH.

HccenenoBanne neiCTBUSA DIIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. OOBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJBl  B3aUMOJCHCTBUSA
KATyIIKM C TOKOM M MarHMTa OT CHJIbI TOKA W HAIpaBJiICHUsS TOKAa B
KaTyLIKE.

18. I3yueHue AeiCTBUS MAarHUTHOTO MOJISL HAa IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 uzydeHue padoThl AIEKTPOBUTATENS.

20. M3mepenne KIIJ[ anekTpoaBUraTesbHOM yCTaHOBKH.

21. OnBITEl IO MCCJIEOBAHUIO SIBJIEHHS 3JIEKTPOMAarHUTHOM HWHAYKIMU:
VCCJICIOBAHNE W3MEHEHMI 3HAYCHUS W HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KUIIACC

Pa3znes 8. Mexanuveckue siBJ1eHUsI.

Mexannueckoe nBwkeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAaHHYECKOTO JABWKEHUA. PaBHOMEpHOE NPSAMOJIMHENHOE
nBxkeHue. HepaBHoMmepHoe npsiMosiHeNHHOE JBH>KeHUE. CpenHsisi U MTHOBEHHasI
CKOPOCTB TeJja IIPY HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMosMHEHHOe aBmkeHue. (CBoOoaHOE
najgenue. Onbitel ['anumes.

PaBHomepHoe aBmkeHune mo oxpyxHoctu. Ilepuox m dacrora oOpamieHwus.
JluneriHas v yriioBast CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHUE.

[Tepsblii 3ak0H HptoToHa. Bropoit 3akon HeroTtoHa. Tperuii 3akon HeroToHa.
[IpuHIMII CYNIEPHO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cumia TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHMUS ITOKOSI, APYTHUE BUJIBI TPEHUSL.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Bmxenune mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTs u neperpysku.

PaBHoBecue marepuanbHON TOYKU. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpaieHusi. MoMmeHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. M3meHenne mmmyinbca. UMmysibe cuiibl. 3aKOH COXpaHEHUs
MMITyJIbCa. PEakTUBHOE JIBUKEHHUE.

Mexannueckass paboTta W MOIIHOCTh. PaboTa cui TsSKecTH, yHpyrocTy,
TpeHusi. CBs3b dHepruu U paboThl. [loTeHIManbHas YHEPTUS TeJa, MOAHATOTO HaJl
ITIOBEPXHOCTHIO 3eMiM. [loTeHIManpHas sHeprus cxaTou npyxunsl. Kunetnueckas
sHeprus. TeopeMa 0 KMHETMYECKOW HHEPIHMHU. 3aKOH COXPAHEHUSI MEXAHUYECKOMU
SHEPrUH.

Hemoncmpauuu.

1. HaGnrogenme MexaHMUeCKOro JBMXKEHUS Tejla OTHOCUTEIHHO Pa3HBIX TE

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

CpaBHEHME NyTEM M TPACKTOPUU JBHWKEHHMS OJHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

M3mepeHne CKOpoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanne Npu3HakoB PAaBHOYCKOPEHHOIO JIBUXKECHUSI.

Habnronenue nBM>KEeHMs Tella MO0 OKPYKHOCTH.

Habnronenne MexaHUYECKUX SIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM UM  YCKOPEHHOM JBH)KCHUHU
OTHOCUTEJILHO KaOMHETa (PUBUKHU.

3aBUCUMOCTh YCKOPEHMSI T€lla OT MAacChl TEJla U JIEHUCTBYIOLIECH HA HErO
CHUJIBI.

HabGmronenne paBeHCTBa CHIT TIPU B3aMMOICHCTBUH TETI.

W3MeHeHune Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[lepenaya umIyabca mpu B3auMOJEHCTBUM TE.

[TpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHue UMITyJIbCa PU HEYNIPYTOM B3aUMOICHCTBHM.

CoxpaHeHre UMITyJIbca MpU a0COIIOTHO YIPYTOM B3aUMOJCHCTBUH.
Halntonenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUU TPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUYECKOW SHEPTUU MPU IBUKECHUU Te€JIa MOJ1 ICHCTBUEM
NPY>KUHBI.

Jlabopamopnsie pabomul u onvimol.

1.

KoHnctpyupoBanue TpakTa [Uisi pa3roHa U JaJIbHEHMIIIEro paBHOMEPHOIO
JBYDKEHUS MIapPUKa WA TEIICHKKH.

Omnpenenenne cpeaHed CKOPOCTH CKOJBXKEHUS OpyCKa WM JBWIKEHUS
HIapyKa Mo HaKJIOHHOM TIOCKOCTH.

OmnpeneneHue yCKOPEHHS Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM
JBYDKEHUN 0€3 HAaYaJIbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS Kak psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJTMHAKOBEI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJBKCHHUS OT CHIIBI
HOPMAaJTLHOTO JaBJICHUSI.

Onpenenenue kKodhPUIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBIL.

Onpenenenue pabOThI CHIIBI TPEHHS MPU PABHOMEPHOM JABMKCHHUH Tella
110 TOPU30HTAITLHON TTOBEPXHOCTH.



10. OmpenenieHne  pabOTHl  CHIBI  yOPYrOCTH TMPU  TMOABEME Tpy3a C
WCITOJIb30BaHUEM HETIOIBMYKHOTO U TTOJABHUKHOTO OJIOKOB.

11. M3yueHue 3akoHa COXpAHEHUs IHEPTUU.

Pa3nen 9. Mexanuueckue KojieOaHusi M BOJIHbBI.

KonebarensHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHU: TTepro,
4acTOTa, aMIUINTy1a. MaTeMaTH4eCKui U NPYKUHHBIM MasTHUKU. [IpeBpaienne
DHEPTHH IPH KOJIeOATSIHHOM JIBHUKESHUH.

3aryxawmnme — kojeOaHus.  BeIHyXk7aeHHble — KojiebaHus.  Pe3onaHc.
Mexannyeckue BoJiHbL. (CBOWMCTBA MEXaHMYECKUMX BOJH. [IpomonbHble W
MIONEPEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTh €€ PacCIpOCTPAHEHUS.
MexaHn4ecKre BOJHBI B TBEPAOM TEJE, CCUCMUYECKHUE BOJIHBI.

3Byk. I'pomMKkocTh 3Byka W BbIcoTa ToHa. OTpakeHue 3ByKa. MHGpa3ByK u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue kojieO0aHMM TEJ MHOJ HAEUCTBUEM CHJIBI TSDKECTH U CHIIBI
YIIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaOGmroieHre BoIHYKICHHBIX KOJIeOaHUM U pe30HaHca.

PacnpocTpaneHnue npo0JibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

Habntonenue 3aBUCHMMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

. AKyCTHYECKHU pe30HaHC.

JIa60pam0prte pabomul u onvimeol.

1. OmpenenieHWe YacTOThl W Tepuojaa KoJeOaHUN MaTeMaTH4YeCKOro
MasITHUKA.

2. OmnpeneneHre 9acTOTHI U Ieproaa KojaeOaHu MPyKMHHOTO MasSTHUKA.

3. HccnenoBanue 3aBUCHMOCTH MEPHOJIa KOJIEOAHUM MMOJBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. WccnenoBaHue 3aBUCMMOCTU NEPUOIA KOJIEOAHUN PY>KUHHOTO MasiTHUKA

o v oA W

OT Macchl Ipy3a.
5. [IpoBepka HE3aBUCUMOCTH TEpHO/a KOJIeOaHHI rpy3a, MOABEIICHHOTO K
HUTHU, OT MAccChl Ipy3a.
6. OmbITBL, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  Nepuojaa  KoJjieOaHUi
MPY>KUHHOTO MasSTHUKA OT MacChl I'Py3a U )KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOJHOTO MaJICHUS.
Paznen 10. D1eKTPOMATHUTHOE T10J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJIHBL.  (CBONMCTBa
3JIEKTpOMarHuTHhIX BOJH. I[llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.



DnekTpoMarHuTHas npupoaa csera. CkopocTsb cBera. BoimHOBBIE CBOMCTBA
CBETAa.

Hemoncmpayuu.

1. CBoiiCTBa JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. W3yuenue CBOWMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOWJIBHOTO

TenedoHa.

Pa3gea 11. CBeToBbBIE AIBJICHHS.

JlyueBas  mogmenp  cBera.  HMcrounmkm — cBera.  [IpsmonunenHoe
pacnpoctpaHeHue ceera. 3atMenusi Connna u Jlynel. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpeaomieHusi cBera. [lonHoe BHYTpeHHee
OoTpakeHHe cBeTa. VICMonb30BaHME TMIOJHOTO BHYTPEHHEIO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom mywert B JnumH3e. Onruueckas cucrema (oroammapara,
MUKpOCKONIa M Tejeckoma. [J1a3 kak omnThyeckas cucTteMa. bin3opykocTh U
JalIbHO30PKOCTh.

Paznoxxenne Oenoro cBera B chnekTp. Omnbitel HbtoTona. CioxxeHue
CIIEKTpaJIbHBIX LIBETOB. J(nucnepcust ceera.

Hemoncmpayuu.

[IpssMONMHENHOE pacpOCTPAaHEHUE CBETA.

OTtpakeHue cBera.

[Tonyuenne n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienue cBera.

OnTryecKkuil CBETOBO/I.

Xon nyuel B coOuparoliei JInH3e.

XoJ Jiydel B paCCEUBAIOIIEN JIMH3E.

[Tosryuenune n300paxeHuil ¢ HOMOUIBIO JIMH3.

[Tpunaiun geiictBus doToamnmapata, MUKPOCKOTA U TEJIECKOIIA.

10. Mopenb riasa.

11. PaznoxxeHue 6e10ro cBeTa B CIEKTP.

12. [Tonydyenue 6eoro cBeTa Mpu CI0KEHUU CBETA Pa3HbIX IIBETOB.

Jlabopamopnuie pabomusl u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIja OTpPaKE€HUs CBETOBOTO Jyya OT yrJia
NaJCHUs.

2. W3ydenue xapakTepUCTUK M300paKEHUS MPEIMETa B IIJIOCKOM 3€pKajle.

3. HccrenoBanne 3aBUCHMOCTH yTJIa MPEJIOMIICHUSI CBETOBOIO JIy4ya OT yriia
NaJICHUs Ha TPAHUILIE «BO3LYX—CTEKIIO».

W X N kAW E



4. TlonmyuyeHne N300pakeHHI € MOMOILBIO COOMPAIOLIEH JIHH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI coOMparomien
JIVH3BI.

6. OIBITHI 110 PA3TOKEHUIO OEJIOr0 CBETA B CHEKTP.

7. OmBITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPHU WX HAOIIOJCHUU uepes
[[BETOBBIC (PUIIBTPHI.

Pa3znen 12. KBanroBble IBJI€HHUS.

Omneitel Pesepdopna u mmanerapHass mojenb atoma. Monens aroma bopa.
Hcnyckanue u noromieHue ceeta aroMmoM. KBanTel. JInHeiyaThie CIEKTPHI.

PannoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoaens aromHoro sapa. HW3orombel.  PagmoakTuBHBIE
npeBpauienus. [lepron nonypacmnana aTOMHBIX SIEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHMs 3apsSJ0BOIO M MAacCOBOIO YHCEIL.
DHeprus CBsI3M aTOMHBIX sjep. CBs3b Macchl W dHepruu. Peakiuu cuHTe3a u
nenenus snaep. Uctounmku sneprun ConHua u 3BE3I.

SnepHas sHepreTuka. JleMCTBUS PAgMOAKTUBHBIX W3JYYEHUW HA >KUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3JTYyYEHHUs U TIOTJIOIICHUSI.

2. CrHexTpsl pa3IMuHbIX Ta30B.

3. CnekTp Boaopoa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuérunka HOHM3UPYIOLIUX U3ITYUEHUH.

6. Peructpanus uzinydeHusi IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaGnrogeHue CIUIONTHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HMccnenoBanue TpPEKOB: MU3MEPEHHE SHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o gpororpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIHLHO-00001IIAKO U MOAYJIb.

[ToBTOpUTENHEHO--0000MIAIONTNI MOAYJIb IPEIHA3HAUCH JIJIsl CUCTEMAaTU3aluu
u  0000IIeHUsT  MPEIMETHOrO  COACpKaHUs M ONbITa  JEATEJIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUHU BCEro Kypca (PU3MKH, a Takke IJi MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00ydaromuxcs,
BBIOPABIIINX ATOT yUEOHBIN MpeIMeET.

[Ipy M3ydyeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeYrBaeTCs JOCTHKEHUE MPEIMETHBIX U
METAMpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  OOydeHwus, (opMupyercs
€CTECTBEHHOHAY4YHasi TPAaMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB HCCIEIOBaHUS



SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUC YMCHHSIMHU OOBICHATH (PU3HUECKHEC
ABJICHUS, NPUMEHsAA I[IOJIyYEHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
Ka4eCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.
[IpyHUMIIHANTBHO JESATEIIbHOCTHBIN XapaKTep JaHHOTO pas3jielia peaau3yeTrcs
32 Ccu€T TOro, 4YTo OOydYaroUIMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IpearaeTcs:
HA OCHOBE TIOJIYYEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBSCHATH
bu3nyuecKue SBJICHUS B OKPY’KAIOIIEH NMPUPOJIe U TOBCEAHEBHOM KU3HU;
HCII0JIb30BaTh HAYUYHbIE METObI UCCIAEOBAHUS (PU3HMUECKUX SIBICHUN, B TOM
YHUCIIE IS IPOBEPKU TMIIOTE3 U MOJIYUYEHHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh HAyYHBIE OCHOBBI HambOOJEe BaXXHBIX JIOCTHUKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOIb30BaHUS PAa3JIMYHbIX HCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IPEBPALLCHUSA U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPTUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3yuenne (Hu3uKu Ha ypOBHE OCHOBHOTO OOIIETO0 0Opa3oBaHUsl HAIPaBICHO

Ha JIOCTHKEHHE JTUYHOCTHBIX, METATPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJbTaTOB.

B pesynbrare uzydenust GpU3NKM Ha YpOBHE OCHOBHOT'O 0OIIEro oopa3zoBaHus

y oOyuaronierocst 0yayT copMHUpOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3YIbTaThl B
YaCTH:

1) mnaTpUOTHYECKOT0 BOCTIMTAHMS:

— IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
(bu3nYecKoil HayKH;

— HEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

2) rpamaaHCKOro M yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYK/I€HUHU OOIIECTBEHHO 3HAUYUMBIX
M OTUYECKHX MpoOJieM, CBS3aHHBIX C NPAKTUYECKUM MPUMEHEHUEM
JOCTIKEHUN (PU3UKH;

— OCO3HaHUE BAXXHOCTH MOPAJIbHO--3TUYECKUX NPUHLHIIOB B JIE€ATEIBHOCTH
YYEHOTO;

3) 3¢TeTHYEeCKOro BOCIIUTAHMUS:

— BOCTIPUSITUE 3CTETUYECKMX KayeCTB (PU3NYECKON HAyKu: €€ TapMOHUYHOTO
IIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IMO3HAHMS:

— OCO3HaHUE UEHHOCTH (PU3NYECKOW HayKH Kak MOUIHOTO HWHCTPYMEHTa
MIO3HAHUS MHUPA, OCHOBBI PAa3BUTHUSl TEXHOJIOTHM, BAKHEHUIIEH COCTaBISIOLIEH
KYJBTYPBI,

— pa3BUTHE HAy4YHOU JHOOO3HATENBHOCTHU, MHTEpPECA K HCCIIEN0BATEIbCKON
NEATEIbHOCTH;

S) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLMOHAJIBHOIO
Os1aromoJryyms:

— OCO3HaHHE LIEHHOCTH O€e30MacHoro oOpa3a U3HHM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH MpaBuUi O€30IaCHOr0 TIOBEJIEHUS Ha
TpaHCIOpPTE, HA JI0pOrax, C JIEKTPUUECKUM U TEIUIOBBIM 00O0pYy/IOBaHHUEM B
JIOMAIIHUX YCIIOBUSIX;

— c(hopMUPOBAHHOCTh HaBbIKa pedieKCUHM, NpU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yeiaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AaKTHBHOE ydyacTH€ B PEIICHUM MPaKTUYECKUX 3aj1ad (B paMKaX CEMbH,
oOpa3oBaTeNpbHOM  OpraHM3alu, Topofa, Kpas) TEXHOJOIMYECKOH U



COLMAJIbHON HANpPaBIEHHOCTH, TPEOYIOIUX B TOM YHCIe U (PU3MUECKHX
3HAHM;

e — UHTEpEC K IPAKTHUECKOMY U3YUECHHIO MPOQECCHil, CBA3aHHBIX C (DU3UKOIL;

e 7)3K0JOrHYECKOro0 BOCIIUTAHUA:

e — OpHUEHTALMSI HAa NPUMEHEHUE (PU3MYECKUX 3HAHMM JUIsl pEelIeHHs 3a7ad B
o0acTh OKpY’Karollell Cpelbl, [UIAHUPOBAaHUS IIOCTYIIKOB M OLEHKH HX
BO3MOYHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOLIEH CPeibl;

e — OCO3HaHME IJI00AJIBHOIO XapakTepa HKOJIOIMUYECKUX IpoOJieM U MyTel Hux
pelIeHus;

e 8) amanTanuM K HM3MEHAKIIMMCH YCJIOBHAM COLUHAJIBHOM U NPUPOIHOMU
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJECHCTBUU TPU BBITOJIHEHUH HCCIEIOBAHUNA U
IPOEKTOB (HU3MUECKON HAIpPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAaHUAM
IpYrux;

e — TIOBBILICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPAKTUYECKYIO
JeSATENbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHMIL, B TOM YUCIIE (POPMYIHPOBATH
UJIeH, MOHATHS, TUIIOTE3bI O (PU3UUYECKUX OOBEKTAX U SIBICHUSIX;

e — Oco3HaHME Je(PUITUTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHN B 00J1acTH
busuKy;

e — IUIAHUPOBAHHWE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (PUINUYECKUX
3HAHMU;

e — CTpEMJICHHE aHAJIU3UPOBATH U BBISBIIATH B3aUMOCBSI3U IPUPObI, 0OIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e — OLICHKa CBOMX JEWCTBUI C y4E€TOM BIIMSHMS Ha OKPYJKAIOILYIO Cpeny,
BO3MO>KHBIX TJI00ATBHBIX MOCIEICTBUH.

METANIPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHUsT TporpamMMmbl MO (U3MKE Ha ypPOBHE OCHOBHOTO
o01ero oopa3zoBanus y oOydaroiierocsi 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIHLHBIC YHUBEPCAIbHBIC YUCOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBHUS,  PETYJIATUBHBIC
yHUBEpCAIbHBIC yUeOHbIE TICUCTBUS.

Ilo3HaBaTe/ibHbIE YHHBEpPCAIbHBbIE Y4eOHbIE 1eHCTBUS

Ba3oBble Jiornueckue 1eiicTBUA:



BBISIBIISAITH M XapaKTEPU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKALUUA, OCHOBAHUS IS
0000IIIEeHNS U CpAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U MMPOTHBOPEYHS B pACCMAaTPUBACMBIX (aKTax,
JTAHHBIX U HAOTFOACHUSIX, OTHOCSIINUXCS K (PHU3NIECKUM SIBIICHHSIM;
BBISIBIISITh TIPUYMHHO--CJIC/ICTBEHHBIC CBS3U TPH HU3YyYEHUU (DUIUIECKUX
SIBJICHUM U TMPOIIECCOB, JI€JaTh BBIBOJBI C UCIOJIb30BAHUEM JI€TYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIJIBUTATh TUIIOTE3Bl O B3aUMOCBS3IX
(U3UYECKUX BEJIIMYUH;

CaMOCTOATENLHO BBIOUPATh CIMOCOO pelieHus Y4eOHOW (HU3NUECKOM
3aauu (CpaBHEHHE HECKOJIbKMX BApUAHTOB PEIIEHUs, BHIOOp Hamboiee
MOAXOJSIIEro ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarebCcKue JeHCTBUA:

MCITOJIB30BATh BOIIPOCHI KaK MCCIICOBATEIHCKAN HHCTPYMEHT ITO3HAHWS;
MPOBOJUTH 1O CAMOCTOSITEIFHO COCTABICHHOMY IIJIaHY OTIBIT, HECIIOKHBIN
GuU3NYECKU IKCIIEPUMEHT, HEOOJBIIIOEe UCCICOBaHHE (DU3MUECKOTO
SIBJICHUS,

OIICHWBATh HAa TPUMEHUMOCTh H JOCTOBEPHOCTh HMH(OPMAIIHUIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU DKCIICPUMEHTA,;

CaMOCTOATENHLHO (POPMYIHPOBATH 000OIIEHNUS U BBIBOJBI TI0 PE3yJIbTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OIIBITA, UCCIICIOBAHNS;

MPOTHO3WPOBATh BO3MOXXKHOE JaJIbHEWIee pa3BUTHE  (DUIUICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKECHHS 00 WX Pa3BUTHUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHATh Pa3jIMYHble METO/AbI, MHCTPYMEHTBI U 3aIPOCHI IIPU MOUCKE U
oTOope MHPOPMALMM WIM JAHHBIX C Y4ETOM MPEUIOKEHHON yueOHOM
dbuznyeckoil 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMAIUIO
pa3IMUYHBIX BUAOB U (OPM IIPEJICTABICHMUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAJbHYIO (OpPMY MpPEACTABICHUS
uHpopMaMu W WUIIOCTPUPOBATH pelIaeMble 3aJayd  HEeCJIOKHBIMU
CXeMaMHu, IuarpaMMaMiy, HHOU TrpaduKoi U X KOMOMHALIUSAMHU.

KoMMmyHHKaTHBHBIE YHHBepcaibHbIe YUueOHbIe 1eliCTBUSA:

B XOJC OOCYXXICHHUS Y4eOHOro MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOMN TEMBI U
BBICKA3bIBaTh WJCH, HAICIICHHBIE HA DPEIICHHWE 3aJa4d U MOJICpKAHUE
OJ1aro’Ke1aTeIbHOCTH OOIIEHUS;



COTIOCTABIISATh CBOM CYXICHUS C CYXKACHHSIMHU JPYTHX YYaCTHUKOB
Juanora, OOHapy>KMBaTh Pa3InYUe U CXOACTBO MO3UIIHIA;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJUYHO TPEICTABIIATh PE3YIbTaThl BHITIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIEpUMEHTa, UCCIISIOBAHUS, TIPOEKTA);

MOHMMATh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOH U
WHIUBUIYAIbHOW palOThl TpPU PEIICHUH KOHKPETHOW (u3myeckomn
poOJIeMBI;

MPUHUMATh IEJIM COBMECTHOM JCATEIHHOCTH, OPTaHU30BLIBATH JICUCTBUS
no e€ JMOCTIKEHHUIO: paclpeiensiTh poiH, OOCYXIaTh TMPOLECCH U
pE3yNbTaThl COBMECTHOM pab0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATHh CBOIO YacTh pabOThI, JOCTUTAsE KAY€CTBEHHOT'O PE3ysbTaTa 1o
CBOEMY HAIpaBICHUIO MU KOOPAMHHUPYS CBOM JEWUCTBUS C JPYyTUMHU
YJICHAMH KOMAaH]IbI;

OIICHMBATh KA4e€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTECPHUSM,
CaMOCTOATENHEHO CHOPMYITMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

BBISIBJISITh TIPOOJIEMBI B JKM3HEHHBIX M Y4YEOHBIX CUTyalUsiX, TPEOYIOIUX
JUTsl peieHust (PU3NYECKUX 3HAHUM;

OPUEHTUPOBATbCA B  PA3JIMYHBIX IOAXOJAX IPUHATUA  PEIICHHM
(MHOIUMBUYaJbHOE, MPUHATUE PEIIECHUS B TpyINIe, NPUHATUE PEIICHUN
rpynmnoi);

CaMOCTOATENLHO COCTABIATH aJTOPUTM pelieHUs (U3MUECKON 3a1auu UK
IUTaHa HMCCIEAOBAHUA C YYETOM HMMEIOIIMXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOYXHOCTEM, apryMEHTHPOBATh IPEIJIaracMble BAPUAHThI PELICHUN;
JieJ1aTh BbIOOpP M OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTpO.HL, 3MOHHOH3JIbeIﬁ HHTEJIJICKT.

JIlaBaTh AJICKBAaTHYIO OLIEHKY CUTYallH U MPEJIaraTh MIaH €€ N3MECHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKCHMSI  (HEJIOCTHXKEHUS) PE3yibTaToOB
NESTEILHOCTH, JaBaTh OIIEHKY TPHOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JACSATEIBHOCTh (B TOM YHCII€ B XOJ BBIITOJIHEHHUS
(U3UYECKOTO  HCCIEOBAaHMS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENIbCTB, WM3MEHHMBIIUXCS CHUTYyallMi, YCTAHOBJICHHBIX OLIMOOK,
BO3HUKIINX TPYIAHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOJie CIopa WIH JUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTrOro;



npu3HaBaTh CBOE MPABO Ha OIMMOKY NMPU pEIIeHUH (PU3NYECKHX 3a/1ad WIN
B YTBEPKICHHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koniry o0yuenus B 7 Kjacce peMETHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTh Y O0YHAIOIIUXCSI YMEHHUIA:

UCIIOJB30BaTh  MOHATUS:  (UBMYECKHME UM  XUMHUYECKHE  SIBJICHUS,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJIENb, TUIIOTE3a, CAUMHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BelecTBa (TBEPIOE,
KUJIKOE, Ta3000pa3HOE), MEXaHMYECKOe [IBI)KEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPACKTOpHUs, paBHOACHCTBYrOLIAs
cuJa, nedopmanus (ympyras, rIacTuyecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyarh sBiaeHUs (Auddy3us, TEII0BOE IBUKEHHUE YACTHUI] BEUIECTBA,
PaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUXKEHUE, HWHEPLHUS,
B3aMMOJICUCTBUE TEJ, PABHOBECUE TBEPJBIX TEN C 3aKPEIUVIEHHON OCHIO
BpalieHus, IMepenada AaBiCHUS TBEPABIMU TeJIaMH, XKHAKOCTSIMU U
razamy, arMocdepHoe JaBlieHWe, IUIaBaHUE TeJl, MpPEeBpaIIeHUs
MEXaHUYECKON PHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NYECKOE SIBJICHUE;
pacrio3HaBaTh MPOSIBIICHHE M3YYEHHBIX  (PU3NUECKUX  SIBICHUU B
OKpYXalollleM MHpEe, B TOM 4UHcIe (U3UYECKUE SBICHUS B TPUPOJIE:
OpPUMEPHI JABUKEHUS C PA3IMYHBIMH CKOPOCTSIMU B JKMBOM M HEXUBOH
Npupojie, NCUCTBUE CWJIBI TPEHUS B MPUPOJEC U TEXHUKE, BIIMSHUE
aTMoc(epHOro AaBJEHUS Ha KMBOW OpraHU3M, IJIaBaHUE PBIO, phlYaru B
TeJIe YeJIOBEKa, MPU ITOM MEPEBOAUTH MPAKTUYECKYIO 33/1ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) U3HUECKUX SBJICHHM;
ONKCHIBATh U3YyUEHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBJICHUS, UCIIOJIb3YSI
¢dbuznyeckre BEIMYUHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BpEM,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIA YIIPYTOCTH, CUJIA TSKECTH, BEC
Tella, Cuja TpPEeHHUs, JAaBlieHHWE (TBEPAOTO Tena, >KUJAKOCTHU, Tas3a),
BBITAIKUBAIOIIAS CHJIA, MEXaHWYECKas padoTa, MOIUIHOCTH, MJIEYO CHIIBI,
MOMEHT CWJbl, KO3((UIMEHT TMOJE3HOro JEHCTBUA MEXaHU3MOB,
KMHETUYEeCKas W MOTCHIMalbHAs DHEPrusi), MpU OMUCAHUU MPABUIBHO
TPaKkTOBaTh  (U3MYECKUH  CMBICT  HWCIIOJB3yeMBIX  BEJIMYWH, WX
0003HaueHUs W eIUHUIBI (U3HUECKUX BEIWYUH, HAXOAWUTHh (DOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMYMUHY C JAPYTUMH BEIMYMHAMH,
CTPOUTH TpapUKU U3yYEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEITUYMH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKUE SIBICHUS U TMPOIIECCHI,
UCIIOJb3Ys MpaBUila CJIOKEHHS CUJl (BAOJb OJHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBECHUs phiuara (0Joka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
SHEPruy, NpHU HTOM JaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHAa U
3aIMCBHIBATh €70 MATEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3UUECKUE SIBICHUS, MPOIIECCH] U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallud IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh MPUYUHHO--CJIEACTBEHHBIE CBSA3H, CTPOUTH OObsiCHEHUE U3 12
JIOTHYECKHX IIAaroB ¢ OMOpOi Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3NUECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiaTth pacu€THble 3anadyd B 1—2 JEHCTBUS, HCHOJB3ys 3aKOHbl H
dbopmybl, CBs3bIBatONIME (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHallM3a
YCIJIOBHS 3a/1a4M 3alUChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUUECKUE
BETMYMHBI B (DOPMYJIBI U TMPOBOJIUTH PACUEThI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE Ui PEIICHUs 3a/1ay, OLEHUBATh PEATTUCTUUHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXXHO pEIUTh HpPU HOMOLIU
(bU3HYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHMS BBIIEIATH IPOBEPSIEMOE
NpeanojaokeHue  (rumoresy),  pa3ivyatb W UHTEPHPETUPOBATH
MOJIYYCHHBIA PpEe3yJbTaT, HaXOJWUTh OIIMOKM B XOJE OIbITa, JeiaTh
BBIBOJIBI 10 €TI0 PE3yJIbTaTaM;

OPOBOJUTH OMBITHI 1O HAONIOACHHIO (U3UYECKUX SABJICHUM WU
du3nuecKux CBONCTB TE: dopmynupoBaTh IIPOBEPSEMBIEC
IPENOI0KEHNs, COOMPATh YCTAHOBKY U3 MPENJIOKEHHOr0 000py10BaHMs,
3aMMChIBATh XOJI ONBITA U (DOPMYJIUPOBATH BHIBOIBI;

BBINOJIHATE MPSIMbIE U3MEPEHUs] PACCTOSIHUS, BPEMEHH, MacChl Tena,
o0BbéMa, CUJIBl M TEMIEpaTypbl C UCIOJb30BAHUEM aHAJIOTOBBIX H
upoOBBIX MPHOOPOB, 3aMUCHIBATH IOKa3aHUA MPHUOOPOB C YUYETOM
3aJIaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH UCCIIECOBAaHUE 3aBUCUMOCTH OJAHOU (PU3MUECKOW BEIHMUYUHBI OT
JIPYrol € HCMOJb30BAHUEM MPAMBIX H3MEPEHUM (3aBUCUMOCTU IyTH
PAaBHOMEPHO JABWKYIIETOCS TeJa OT BPEMEHM [JBM)KCHHUS TENA, CHUJIBI
TPEHUS CKOJBKEHHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHHUs OT IUIOLIAAN CONPUKOCHOBEHUS TEJI, CUIIbI
YOPYTOCTH OT YUIMHEHHS MPYKUHBI, BBHITAIKUBAIOIIEH CUIIBI OT 00BbEMaA
MOTPYKEHHOW YACTH TEJA U OT IUIOTHOCTHU KUIAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJla, OT INIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHMA
MJIaBaHUs TeJ, YCIOBUW paBHOBECHUs pblyara U OJIOKOB), Y4acTBOBAaTh B



IUIAHWPOBAHUM  Y4€OHOTO HCCIEAOBaHUS, COOMpATh YCTAaHOBKY U
BBITIOJHATh W3MEPEHUS, CIeIys IPEIIOoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TMOJTYYCHHOH 3aBHUCHMOCTH (DM3WYECKUX BEIUYMH B BHUJIC
NPEUIOKEHHBIX Ta0NHIl U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIICJIOBAHMS,

NPOBOJHNTHh KOCBEHHBbIC HW3MEpeHHsI (DU3MYECKHX BEJIMYUH (IUIOTHOCTH
BEIICCTBA JKUIAKOCTH W TBEPIOTO Tela, CHUJa TPEHUS CKOJBXCHUS,
JaBJICHHE  BO3JyXa, BBITAJIKUBAIONIAs  CWiIa, JEHCTBYyMOIIas Ha
HNOTPYXEHHOE B KHUJAKOCTh TeJO0, KOA(D(PHUIIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHW3MOB), CIEAys TPEIJIOKCHHOW WHCTPYKIUU: TIPU
BBITIOJTHCHHH HW3MEPEHU COOHMpaTh SKCIICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIISTH 3HAYCHNE UCKOMOW BEJTMYHHEI;

COOJTFO/IaTh MpaBWJIa TEXHUKU O€30MacHOCTH pU paboTe C J1abopaTOPHBIM
000py10BaHUEM;

YKa3bIBaTh TPUHIUILI JCHCTBUS MPUOOPOB M TEXHUYCCKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JAMHAMOMETpP, COOOIIAIOIINECS COCYIbl, OapoMeTp,
phIYar, IOJBMKHBIA U HETIOJBHKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKTepU30BaTh IPHUHIMIIBI  JCHCTBUS HW3YYCHHBIX IMPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha WX OMHCAHHUA (B TOM YHCIHE:
HNOJIINITHAKY, YCTPOWCTBO BOAOIPOBOAA, THUIAPABIMYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, apEOMETP), UCTOIb3Ys 3HAHUS
O CBOMCTBaxX (M3WYECCKUX SIBJICHUN W HEOOXOMUMBbIC (PH3UYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOIUTH  MPUMEPbl  (HAXOAUTh  WHGOpPMANHMIO O  NPUMEPax)
NPAKTHYECKOTO HCIOJb30BaHUsl (DU3MYECKMX 3HAHWW B ITOBCEIHCBHOU
KU3HU 11 oOecrieueHrs 0e30MacHOCTH Mpu oOparieHnu ¢ npudbopamu u
TEXHHYECKUMHU YyCTPOMCTBAMH, COXPAHECHHUS 3J0POBbS U COOJIOICHHUS
HOPM DKOJIOTUYECKOTO TMOBEICHHSI B OKPY KaIOIIEH Cpejie;

OCYIIECTBIATL OTOOpP HWCTOYHMKOB wuH(popmanuu B HWHTEepHETE B
COOTBETCTBHHU C 3aJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHHUS Pa3UYHBIX HCTOYHUKOB BBIJCIATH
uHPOPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBIThH
HEOCTOBEPHOMU;

UCIIOJIb30BaTh MPH BBITIOJHEHUH YUYCOHBIX 3aJIaHUH HAYIHO--TTONYJISIPHYIO
JUTEepaTypy  (PHU3MYECKOro  COACpXKaHWS, CIPABOYHBIC MaTepUAIIbI,
pecypchbl cetu MHTEepHET, BIajeTh MpuéMaMu KOHCTICKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpPMAIUU (HU3UIECKOTO COACPIKAHUSA, B TOM



yrcne MyOJUYHO JenaTh KpaTKhe COOOIIEHHS O pe3yJbTaTax MPOEKTOB
WIM Y4YeOHBIX MCCIEJIOBAaHUM, MIpPU H3TOM TIPaMOTHO HCIIOJIb30BATh
U3y4YEHHBbI NOHATUHHBIM anmapaT Kypca (U3MKH, COIPOBOXAAThH
BBICTYIUIEHUE IIPE3CHTALEH;

IPU BBINOJHEHUU YUYEOHBIX MPOEKTOB M MCCIEIOBAHUN pacHpeneisiTh
00s3aHHOCTH B TpyHIE€ B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4aMH,
CIIEIUTh 3a BBIIIOJHEHUEM IIJIaHA JEUCTBUM, aJCKBAaTHO OLCHUBATH
COOCTBEHHBIH  BKJaJ B  JESATEIIBHOCTb  IPYNIbl, BbICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 Kiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OPMUPOBAHHOCTh Y 00yYaOIIUXCSl YMEHUI:

WCIIOJIb30BATh MOHATHUSA: MACCA U Pa3MepPbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BELIECTBA, KPUCTAIUIMYECKUE U
aMmop¢HbIe Teja, HACHIIEHHBIH M HEHACBHIINICHHBIM Tap, BIAXXHOCTh
BO31yXa, TEMIIEparypa, BHYTPECHHSS DSHEPTUs, TEIUIOBOW JBUTaTElb,
AJIEMEHTAPHBINA JICKTPUYECKUMN 3apsiJl, DIIEKTPUYECKOE I0JI€, TPOBOJIHUKHU
Y TUBJIEKTPUKU, IIOCTOSIHHBIN AJIEKTPUYECKNN TOK, MATHUTHOE TOJIE;
paznuuath SBJICHUS (TEIUIOBOE pacUIMpEeHUE M CKaTHe, Tervionepesaaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KAIWJUISPHBIE SIBJICHHUS, MCIIAPECHUE,
KOHJICHCAI[Usl, IUIaBJICHUE, KpUCTauiM3auus (OTBEpJEBaHUE), KHUIIECHUE,
TerJionepenaya (TEnI0mpPOBOHOCTb, KOHBEKIIHS, U3JTy4YCHHE),
AJICKTpU3ALUA TEJ, B3aUMOAECHUCTBUE 3apsIOB, NCHUCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICMCTBUE MArHUTOB, JCUCTBUE
MarHMTHOIO MOJIsl HA IPOBOJIHUK C TOKOM, 3JIEKTPOMATrHUTHAST MHIYKIIHS)
[0 OIMCAHUI0 HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIMINX JaHHOE (PU3NIECKOE SBICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (PU3NUECKUX  SBJICHUM B
OKpY’)KalolleM MHUpe, B TOM 4Yucie (U3UYECKUE SIBICHHUS B TMPUPOJE:
IMOBEPXHOCTHOE HATSHKEHUE U KaNWUIAPHBIE SBJICHHUS B IPUPOJE,
KpUCTa/UIbl B mOpupojae, uziaydyeHue CoiiHIa, 3amMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPUUECKUE
ABJICHUSI B aTMocdepe, JIEKTPUUECTBO KMBBIX OPraHU3MOB, MArHUTHOE
nosie 3emuin, Jpedd MoOCOB, POJb MArHUTHOTO TOJIS JJis KU3HU Ha
3emiie, OISIPHOE CUSHUE, IPU 3TOM MEPEBOJNUTH NMPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIC CBOMCTBA (MpH3HAKH) (HU3UUISCKHUX
SIBJICHUH;

OMUCHIBATh U3yUYEHHBIC CBOMCTBA T U (U3UYECKHUE SBJICHUSI, UCIIOJIB3YS
¢dbu3nyecKkre BEIWYMHBI (TEMIlepaTypa, BHYTPEHHSSI SHEPIUsi, KOJTUYECTBO
TEIUIOTHI, YAEJbHAS TEIUIOEMKOCTh BEIIECTBA, YJEIbHAs TEIJIOTa



IUTaBIICHUS, yJNElbHas TEIJIoTa MapooOpa3oBaHus, yneidbHas TeIIoTa
CrOpaHHs TOIUIMBA, KOA()(PUIMEHT TOJE3HOr0 JEHCTBUS TEIIOBOU
MAalllMHbl, OTHOCUTEJbHASl BIIAXXHOCTh BO3[yXa, JJIEKTPUUYECKHI 3apsm,
cuia TOKa, JJIEKTPUYECKOE HAIpPSIKEHHWE, CONPOTHUBJIEHUE IPOBOJHHKA,
yAEIbHOE  CONPOTUBIEHUWE  BeIllecTBa, paboTa U MOILHOCTh
NEKTPUYECKOr0  TOKAa), NPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3nYeCKUil CMBICI HCIIOJIb3YEMbIX BEJIMYMH, 00O3HAUEHUS U €IUHULIBI
bu3NYecKuX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH Trpaduku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUUMH;

XapakTepu30BaTh CBOMCTBa TeJs, (PU3MYECKHE SBJICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHUS MOJEKYJISAPHO--KUHETUYECKON TEOpUHU
CTpOEHUS BEIleCTBa, MPUHLHUI CYNEPHO3UIUU ToJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMs 3apsiia, 3akoH OMma 17151 yyacTKa LeMu, 3aKOH
JIxoyna—JleHna, 3aKOH COXpaHEHMS JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M 3allUChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATH (PU3MUYECKHE MPOLECChl M CBOMCTBA TE€JI, B TOM YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JTOrM4ecKux
IaroB ¢ omnopoil Ha 1-2 W3y4EeHHBIX CBOWCTBA (hM3MYECKUX SBICHUMH,
(bu3HYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THbIC 3amadyd B 2—3 JEHUCTBUS, HCHOJB3ys 3aKOHBI H
(GopMybl, CBs3BIBAIOLIME (PU3NYECKHE BEIMYMHBI: HAa OCHOBE aHAIN3a
YCJIOBHUS 3aJaud 3alMChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJIS  peLIeHWs 3a7audd, BbIOMpaTh 3aKOHbI U (OPMYJIBI,
HeoOXoauMble Juisi €€ pelieHusi, MPOBOJIUTH PACUEThl M CpPAaBHUBATh
MOJIyYEeHHOE 3HaU€HHE (PU3NYECKON BETMUYMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO pEHIMTh HpPU OMOLIU
($u3NYeCKUX METO/OB, HCIIONb3Yysl ONUCAHHE HCCIEIOBAaHUS, BBIICIATH
MIPOBEPSIEMOE  MPEIIIONIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJICHUS UCCIIEIOBaHUs, J€IaTh BBIBOJIBI;

NPOBOJUTH OMBITHI 1O HAONIOACHHIO (U3UYECKUX SABJICHUM WU
(U3HYECKUX CBOMCTB TeJ (KaWJUIPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHHUS
BO3/[yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IMPOLIECCa OCThIBAHUS U
HarpeBaHUsl MpHU HU3JIYYEHHH OT IBETa HU3Jydaromier (morionaromnei)
ITIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIEPATYpPbl KUIKOCTH U
IUIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs Tel W B3aMMOJCHUCTBHE
JIEKTPUYECKUX  3apsAl0B, B3aWUMOJEUCTBUE IIOCTOSHHBIX MAarHHUTOB,



BU3yaJIM3aIsl MAarHUTHBIX TIOJIEW TIOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOTO TOJS HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA DJEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMYyIHpPOBAThH
MIPOBEPSEMBIC MPEIOJIOKCHHUS, COOMPATh YCTAHOBKY M3 IMPEIIONKEHHOTO
000pyI0BaHUs, OMMMCHIBATH X0 ONBITA U (DOPMYJIUPOBATH BHIBOIBI;
BBITIOJIHATh ~ MPSMBIE  W3MEPECHHs]  TEMIEPaTyphbl, OTHOCHUTEIHLHOMN
BIQXHOCTH BO3/yXa, CHUJIBI TOKA, HAIpPSKEHUS C MCIOJb30BAaHUEM
aHAJIOTOBBIX TPHUOOPOB WM JATYUKOB (PM3MYECKHX BEIMYWH, CPABHUBATH
PE3yNbTaThl U3BMEPECHUHN C YUIETOM 3aJJaHHON aOCOTIOTHOM MOTPEITHOCTH;
MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJAHOU (PU3MUECKOU BEITMYUHBI OT
JIPYro C  UCHOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUU  (3aBUCUMOCTH
COTPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJH TOMEPEYHOTrO
CCUCHUS U YACIBHOTO COMPOTUBIICHUS BEIIECTBA MIPOBOAHHUKA, CHIIBI TOKA,
UAYIIEr0 Yepe3 TMPOBOAHMK, OT HANpsHKCHUS Ha  MPOBOJHHKE,
WCCJICIOBAHNE TIOCICIOBATEIPHOTO U  MMAPAUICTLHOTO  COSAMHEHUN
MPOBOJHUKOB): TUJIAHUPOBATh HCCIEAOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJHATh W3MEPEHUS, CIeIys MPEeAJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TIOJYYCHHOW 3aBHCHMOCTH B BHIE TaOMUI[ M T'papuUKOB,
JIeaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC HW3MEpPCHHS] (PU3MUECKUX BEIWYUH (yIoenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBICHUE TMPOBOJHHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKa): IUIAHHPOBATh W3MEPEHHs, COOUpPATh
IKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CIENysl MPEII0KCHHON WHCTPYKIIMH, U
BBIYHCIIATH 3HAUCHHUE BEIIMUNHEI;

COOJII0IaTh MPaBUJIa TEXHUKN 0€30MaCHOCTH P paboTe ¢ 1ab0paTOpHBIM
00opy/TI0BaHUEM;

XapaKTepu30BaTh MPHUHIMIBI JCUCTBUS W3YyYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa HMX ONMucaHus (B TOM 4YHCITE:
CHUCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIepMeTp,
BOJIBTMETP, CUETUMK DIIEKTPUUECKOW JHEPTUH, DJIECKTPOOCBETHTEIHHBIC
npuOOpkI, HarpeBaTeIbHbIC IEKTPOTPUOOPHI (IPUMEPHI), IEKTPHUUCCKHE
MIPEIOXPAHUTEITH, DIICKTPOMArHUT, JICKTPOABUTATENh TIOCTOSHHOTO TOKA),
UCIIOJIB3YSl 3HAHUS O CBOWCTBAX (PU3MUYECKHX SBJICHUN U HEOOXOIUMBIE
bu3ngecKne 3aKOHOMEPHOCTH;

pacmo3HaBaTh IMPOCThIE TEXHUUYECKHE YCTPOWCTBA WM HU3MEPHUTEIbHBIE
npuOOpbl MO CXeMaM ¢ CXEMaTUYHBIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCHUXPOMETP, TUTPOMETP, JBHraTeIh BHYTPCHHETO
CTOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBIATH CXEMBI DJICKTPUUCCKUX



HEeMneil ¢ MoCIeI0BaTENbHBIM U MapalIeIbHBIM COCTUHEHHEM DJIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUEHHUS AIEMEHTOB 3JIEKTPUUECKUX LeTel;
OPUBOJUTH  MpUMEPbl  (HAXOAUTh  HH(POPMALMIO O  [pPUMEPaXx)
NPAaKTHYECKOTO HWCIMOJb30BaHUsl (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JJi1 obecriedeHus: 6€30MacHOCTH MPHU OOpaIleHUH C MPUOOpamMu H
TEXHUYECKUMHU yCTPOMCTBAMHM, COXPAHEHUS 3J0POBbSI U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPY’KaloLEel cpejie;

OCYIIECTBIATh NOMUCK HMHPoOpMauuu (U3NYECKOTO COJAEp)KaHUS B
HNutepHere, Ha OCHOBE MMEKIOLIMXCSA 3HAHUW MU NOYTEM CpPaBHEHUA
JIOTIONIHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH MHGOPMAIUIO, KOTOpPas
SIBJISIETCS] IPOTUBOPEUUBON MIIM MOXKET OBITH HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BHINOJHEHUH yUYE€OHBIX 3a/laHuil Hay4YHO--TIOMYJISIPHYIO
JUTEpaTypy (QU3MYECKOro COAEpXaHHs, CIPAaBOYHbIE MaTEepUalbl,
pecypcbl cetu MIHTepHET, BIajeTh mpuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KPAaTKHUE YCTHBIE COOOIICHMUS,
0000mas wuHMOPMAIMI0O U3 HECKOJbKUX HCTOYHHKOB (PU3UYECKOIrO
COJAEp)KaHUsl, B TOM 4YHCIE MYyOJWYHO TIPEACTABIATH PE3yJIbTaThl
NPOEKTHON WJIM HCCIIEeNOBATENIbCKON JEATeIbHOCTH, MPU 3TOM TPaMOTHO
UCIIONB30BaTh M3YYCHHBI TOHATUWHBIA ammapar Kypca (U3HKH,
COIPOBOX/1AaTh BBICTYIUICHUE MTPE3CHTALIUEH;

IPU BBIIOJHEHUU YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (QU3NUECKUX
MPOIECCOB paclpeAesiaTh OOS3aHHOCTH B TPYyMNE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33J]a4aMHU, CJIECIUTH 3a BBHIMOJTHEHUEM IUTaHA JCHCTBHUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIaa B
JeSTeNIbHOCTD TPYIIIbL, BHICTPAaUBaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISs TOTOBHOCTB pa3peniaTb KOH(PIUKTHI.

K konIy o0yueHus B 9 Kjacce npeMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTPaXkaTh C(OPMUPOBAHHOCTH Y 00yUYaIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh TOHSATHUS: CUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpUsl, OTHOCUTEILHOCTh MEXAHWYECKOTO JBIMXKEHHUS, Jedhopmalius
(ympyrasi, mjgacThuyeckasi), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPIOTO TEia, paBHOBECHE, MEXaHUYCCKUE KOJeOaHUs U
BOJIHBI, 3BYK, HH(Pa3ByK H YJIbTPa3BYK, JJIEKTPOMATHUTHBHIEC BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAAIbHO30PKOCTD,
CHEKTPbl UCITYCKaHUs U MOIJIOIIEeHUs, alibda-, OeTa- U raMma-u3aTydeHus,
W30TOIIbI, SiZIEpHAsi SHEPIeTHKA;



pasznuyarh SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE
najieHue TeJ, PABHOMEPHOE JIBIXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TE€J, PEAKTUBHOE JBU)KEHHUE, KOJIeOATENIbHOE JIBMXKEHHE (3aTyXarolue U
BBIHY’KJICHHbIE KOJI€OaHUs), PE30HAHC, BOJIHOBOE JABUKEHHUE, OTPAKEHHUE
3BYKa, NPSIMOJIMHEWMHOE paclpOCTPAaHEHUE, OTPAKEHHE M IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, PAa3JIOKEHHUE OEJI0ro CBeTa B
CHEKTp M CJOXKEHHE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAs PaJHMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOrO CIEKTpa
U3ITyYEHHs]) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOKWCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacmo3HaBaTh MPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SBJICHHUS B MPUPOJIE:
NPWIUBBI U OTIIUBBI, JBUXKEHUE M1aHeT COJIHEYHOUN CUCTEMBI, pEaKTUBHOE
JBU)KCHUE JKHUBBIX OpPraHW3MOB, BOCHPUSITHE 3BYKOB >KUBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OUOJIOTMYECKOE JIeWCTBHE BUAMMOTIO,
yabTPadUOIETOBOTO U  PEHTTC€HOBCKOTO HM3Ty4YeHUH, €CTECTBEHHBIM
pPaZOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4yHd, PaJUOAKTUBHOE H3IIyUEHUE
NPUPOJHBIX MHUHEPAJIOB, JIEUCTBUE PAJUOAKTUBHBIX W3JIYYEHUH Ha
OpraHu3M 4YeJIOBEKa), HNpH STOM NEPEBOAUTH MPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJCNSTh CYHIECTBEHHBIE CBOMCTBA (NPHU3HAKH) (PU3NYECKUX
SIBIICHUI;

ONKCHIBATh MU3YyUYEHHBIE CBOMCTBA T€N U (PU3UUYECKUE SIBJICHUS, UCIOJIB3YSI
dbu3nueckue BENWYWHBI (CpPEIHSsI W MTHOBEHHAs CKOPOCTh Teja MpH
HEPaBHOMEPHOM JIBU)KEHUH, YCKOPEHHME, NEPEMEIIECHHE, NYyTh, YIIoBas
CKOpOCTb, CHUJIa TPEHUS, CWJa YNPYroCTH, CUJIA TSXKECTH, YCKOPEHHE
CBOOOJHOrO TMaJeHus, BEC Tela, HUMIYJIbC Tella, HMIYJIbC CHIIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHIHAJIbHAS SHEPIHs Tea,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUMAJIbHAS SHEPIrusl CXKaTou
NPY>KUHBI, KUHETUYECKas SHEPrus, IOoJIHAsg MEXaHW4YecKass SHeprus,
NEepPUOJl U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHa, CKOPOCTb CBETA, MOKa3aTellb MPEJOMIICHUS CPE/bl), IPU OMUCAHUU
MPaBWIbHO TPaKTOBaTh (U3UYECKUI CMBICI HCIOJIb3YyEMbIX BEJIUYUH,
0o003HaueHUs W eIUHUIBI (U3HUECKUX BEIWYUH, HAXOAWUTHh (DOPMYIIHI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIMYMHAMH,
CTPOUTH TpapUKU U3yYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEITUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TMPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs JHEPIUH, 3aKOH BCEMHUPHOIO TATOTECHMS,



OPUHITUN CYTEPIIO3UIIMA CHJI, MPUHIUI OTHOCHUTEITHHOCTH [ amuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHWs HMMITYJIbCa, 3aKOHBI OTPAKCHUS U
IPETOMIICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsA0BOT0 M MaCCOBOTO YHCEI
NP SIICPHBIX PEaKIUsX, MPH ITOM JIaBaTh CIOBECHYIO (HOPMYJIHUPOBKY
3aKOHa M 3aIMCHIBATh €r0 MaTeMaTHYECKOE BHIPAKEHNUE;

OOBSCHATH (PU3MUYECKHE TPOIECCHl M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISABISATH
NPUYUHHO--CIICJICTBEHHBIC ~ CBSI3M, CTPOUTh OOBSICHeHHE U3 2-3
JIOTHYECKHX IIAaroB C OMOpPOH Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3NYCCKUX
SBJICHUM, (DU3NICCKUX 3aKOHOB MJITM 3aKOHOMEPHOCTEHH;

pemiath pacyéTHble 3a7add (ONUparollMecss Ha cucremy u3 2-3
ypaBHEHU), UCTIOIb3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIONTUE (HHU3UIECCKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJadd 3alChIBaTh KPaTKOE
YCJIOBHE, BBISBIIATH HEIOCTAIONINE WJIM W30BITOYHBIC JaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJITBI, HEOOXOIUMBIC JIJISl PEIICHUS, TPOBOIUTH PACUYETHI U
OIICHWBATh PEATHCTHYHOCTh IOJTYYEHHOTO 3HAYCHHUS]  (U3HUUECKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO pEIIUTh TPH TOMOIIU
(GU3NYECKUX METOMOB, HCIONB3Yysl OMUCAHHWE HWCCICNOBAHUS, BBIICIATH
IpOBEPSIEMOE TPEANONOKEHNE, OICHUBATh MPABWIBHOCTh MOPSIKA
MPOBEICHMS]  UCCJCAOBAHMs, JelaTh BBIBOJbI, HWHTEPIPETUPOBATH
pe3ybTaThl HAOIIOICHUH 1 OTIBITOB,;

MPOBOJUTh OMBITHI IO HAONIOACHHWIO (U3WYECKUX SBICHHA WU
(u3nYeCcKuX CBOMCTB Ten (M3ydyeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXpaHEHUs] PHEPTUH, 3aBUCUMOCTH TMepuoja KoieOaHWil MNPYKUHHOTO
MasTHUKA OT MacChl Tpy3a M >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIBI MAJIBIX KOJICOAHUH, PSIMOIMHEHHOE PACIIPOCTPAHCHHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa)KEHUS B
MJIOCKOM 3€pKajie W CBOWCTB HM300paXeHUs TpeaMera B coOuparomiei
JUH3e, HAOIOJEHUE CIUIONMIHBIX W JMHEHYAThIX CHEKTPOB H3IyUYCHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY W3 H30BITOUHOTO Habopa
o0Opy/lOBaHUS, ONHUCHIBATH XOJ  OMbITAa W  €r0  Pe3yJbTaThl,
bopMyJIMpPOBATH BHIBOJIHI,

MPOBOJUTH TPU HEOOXOMAMMOCTH CEPUIO MPSMBIX W3MEPECHHM, OTPEIEIsis
CpelHee 3HAYCHHE M3MEpSIeMON BeIMYMHbI ((POKYCHOE paccTOsHHE
cobuparomieii JIMH3bI), OOOCHOBBIBATH BBIOOpP crHoco0a HU3MEpEHUs
(M3MepUTeNbHOTO TPUOOpa);

MPOBOJUTh HKCCIICIOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHH C
WCIIOJIb30BAaHUEM TMPSIMBIX HM3MEpPEHUH (3aBHCHUMOCTh IYyTH OT BPEMEHU



IpU PaBHOYCKOPEHHOM [BIKEHUM 0€3 HayalbHON CKOPOCTH, NEpUOAA
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yrja OTpa)k€HUsl CBETa OT yrIjla MaJeHUs U yria MNpeloMJIEHMs] OT yIia
NaJIeHNs): T[UIAHUPOBATh HCCIIENOBAaHUE, CaMOCTOSITEILHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJNbTaThl MOJYyYEHHOW 3aBHCHUMOCTH
¢usznyecKkux BeIMYMH B BUAE TaONHUI U TpadUKOB, IeiaTh BBIBOIBI IO
pe3yJibTaTaM HCCIIe0BaHNUS;

IPOBOJUTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tella TpH pPaBHOYCKOPECHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOrO MaJeHus, KECTKOCTh MPY>KUHBI, KOIPPUIHNCHT
TPEHUs CKOJBXEHMs, MEXaHHueckas paboTa M MOIIHOCTb, 4acToTa H
nepuos KojeOaHuM MaTeMaTH4ecKoro W MPYKMHHOTO MAasITHUKOB,
ONTUYECKass Cuja CcoOupawllel JIMH3blI, PaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh JKCIEPUMEHTANBHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHHUS, CIEAys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATH
3HAa4YCHHE BEJIMYUHBI U aHATU3UPOBATH MOJIYUYEHHBIE PE3YJIbTAThl C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUM;

coOJII01aTh MpaBUiia TEXHUKU 0€30M1aCHOCTH MpHU paboTe ¢ 1abopaTOPHBIM
000py1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (PUINYECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOYCUHBIH HCTOUYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJEJIb aToMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIUIBl JACUCTBUS HW3YYCHHBIX MNPHOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OMNHCAHUA (B TOM YHCIE:
CHHUJIOMETp, TATUYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHMs, paKeTa,
IXOJIOT, OYKH, Iepuckorn, ¢oToannapar, OINTUYECKHUE CBETOBOJBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuiabcoHa), HUCHONB3ys 3HAHHUS O
CBOMCTBaX (PHU3MYECKUX SBJICHHMM U HeoOXomumble (u3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHUUHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTHUECKHUX MPOIECCOB
OpU PEIICHUH Y4eOHO--TPAKTUYECKUX 3a/ad, ONTHYECKHE CXEMBI IS
MOCTPOCHUS N300paKEHH B IJIOCKOM 3€pKajie U cOOUparomiei JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HHGOPMALMIO O  [pUMEpax)
IPAKTUYECKOI0 HCIHOJb30BaHUs (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH MPHU OOpaIleHUH C MPUOOpamMu |
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3J0POBbS U COOIIOIACHHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKpPY KaloLlel cpejie;



OCYIIECTBJIATh TMOUCK WHPOpManuu (U3NYECKOTO COJACpNKAHUS B
HuTepHeTe, caMoCcTOSATENHHO (HOPMYIHPYs MOUCKOBBIN 3aMpoOC, HAXOAUTh
MyTH OINpPEACNICHUs IOCTOBEPHOCTU MOJIYyYEHHOM MH(POpPMALUU Ha OCHOBE
MMEIOUINXCS 3HAHUU U JOTIOJTHUTEIBHBIX UCTOYHUKOB;

MCIIOJIb30BaTh MPH BBINOJIHEHUH YYEOHBIX 3aJJaHUM HayYHO--TIOMYJISIPHYIO
auTepatypy  (GU3MYECKOrOo  COAEPKAHUS, CHPABOYHBIE MaTepualbl,
pecypcebl cetu IHTEpHET, BIageTh NpuéMamMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAILIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIICHUS Ha OCHOBE
uH(OpMAITMU W3 HECKOJIBKMX HMCTOYHUKOB (PU3MUECKOTO CONEpKaHUS,
myOJIUYHO MPEICTABIISATh PE3yIbTAaThl TPOSKTHON HIIA MCCIIEIOBATEIHCKON
JNEATENbHOCTH, IPU O3TOM TPaMOTHO  HCHOJIb30BaTh  M3yYE€HHBIN
NOHATUUHBIN anmapatr u3ydaeMoro pasnena (U3UKA U COMPOBOXKIATh
BBICTYIUICEHUE TIpEe3CHTaledl ¢ y4ETOM OCOOCHHOCTEH ayIuTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuecTBo 4yacoB

Ne HaumeHoBaHue pa3ieioB U TeM
n/n NMPOrpaMMbI Bcero

Pa3neua 1. @usuka u e€ posib B NO3HAHUM OKPY’KAKOIIEro MUpPa

1.1 ®u3nka - HayKa 0 IpUpoae 2
1.2 dusnyeckue BEITNINHBI 2
1.3 EctecTBeHHOHAYUYHBIA METO/T TO3HAHUS 2

Wroro no pazneny 6

Pa3nea 2. IleppoHavyanbHble CBeleHHA O CTPOEHHMH BelllecTBA

2.1 CrpoeHnue BemniecTBa 1

59 JIBr>KeHne 1 B3aMMOICHCTBHE YaCTHII )
' BEIIECTBA

2.3 ArperaTHbl€ COCTOSTHUSI BELIECTBA 2
Uroro no pazgeny 5
Paznen 3. /IBu:keHune U B3auMo/ieiicTBHE TeJl

3.1 Mexanudueckoe OBUKEHUE 3

3.2 Huepnus, Macca, IIIOTHOCTh 4

KonTpoJbHble

padoThI

IIpakTHyeckue

padoThI

DJIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmorexa [JOK
https://m.edsoo.ru/7f416194

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

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

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

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

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

bu6mmoreka [IOK




3.3

Cwnna. Buner cun

Hroro no pasneny

Pasnen 4. /laBiieHue TBEPABIX TeJl, AKUIAKOCTEH U ra30B

4.1

4.2

4.3

4.4

[aBnenue. Ilepenaya naBnenust TBEpAbBIMU
TeJIaMH, KUIKOCTIMH U Ta3aMH

JlaBiaeHue KuJIKOCTU

ATMmocdepHOe naBiieHue

JlericTBUE XKUJIKOCTH U T'a3a Ha MOTPYKEHHOE
B HUX TEJIO

Uroro no pazgeny

Paznen 5. Pabora 1 MOIIHOCTB. JHEPruUst

5.1

52

53

Pa0Gora v MoLIHOCTE

[IpocThie MexaHU3MBbI

MexaHnyeckast SJHeprus

Hroro no pasneny

Pe3epBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME

14

21

21

12

68

12

https://m.edsoo.ru/71f416194

bu6morexa [JOK
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmorexa [JOK
https://m.edsoo.ru/7f416194




8 KUIACC

Ne i/

HaumenoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Pa3gen 1. TenioBblie IBJICHUSA

1.1

1.2

CrtpoeHue u CBOICTBA BEIIECTBA

TemnnoBsle MpoLECCHI

Hroro no pasneny

Pa3nea 2. DiiekTpu4ecKHe M MATHUTHBIE SIBJICHHSA

2.1

2.2

23

24

DnexTpuuecKue 3apsabl. 3apsHKEHHBIE Tea
Y UX B3aUMOJCHCTBHE

IToCTOSIHHBIN 2IIEKTPUYECKUN TOK
MarsuTHsbI€ SBICHUS

DJNIeKTpOMarHuTHast MHIYKIUS

Uroro no pazgeny

Pe3epBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoanuecTBo 4acoB

Bcero

21

28

20

37

68

KonTpoJbHble
padoThI

IIpakTHyeckne
padoThI

1.5

14.5

DJIeKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

bu6mmorexa [JOK
https://m.edsoo.ru/7f4181ce

bu6mmorexa [JOK
https://m.edsoo.ru/7f4181ce




9 KUIACC

KoandecTBO yacoB
HaumenoBaHue pa3ie/ioB U TeM

Ne i/m KonTpoJbHble
NMPOrpamMMbl Bcero
padoThI
Pa3zgen 1. Mexann4yeckue siBJICHUSA
L1 MexaHndeckoe IBIKEHHUE U CITOCOOBI €0 10
' OIUCAHUS
1.2 Bs3aumogeiicTBue Ten 20 1
1.3 3aKOHBI COXpaHEHUs 10
Hroro no pazneny 40
Pa3zgen 2. Mexann4yeckune K0J1e0aHUA U BOJIHBI
2.1 MexaHnn4deckue KoneOaHus 7
2.2 MexaHnuueckue BOJIHBL. 3BYK 8 1
Hroro no paszneny 15

Pa3jen 3. DieKTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI

DNEeKTpOMarHUTHOE T0JIE U

3.1 6

SJICKTPOMArHUTHBIC BOJIHBL
Uroro no pazgeny 6

Pa3nen 4. CBeToBbIe AIBJICHUSA

4.1 3aKOHBI PaCIPOCTPAHEHHS CBETA 6

IIpakTHyeckne

padoThI

DJIeKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7141a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7141a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7141a4a6

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7141a4a6

bu6mmoreka [IOK



4.2 JInH3b! ¥ onTHYECKHE TPUOOPHI

43 Paznoxenune 6eoro cBera B CIIEKTP

Uroro no pazgeny

Paznen 5. KsanroBble ABJIeHUSA

5.1 Hcnyckanue u norjioneHue cBeTa aToMOM
5.2 CrtpoeHne aTOMHOTO spa
5.3 SlnepHble peakuuu

Uroro no pazgeny

Pa3znea 6. IloBTopuTE1bHO0-00001IAKOINH MOYJIb

6.1 [ToBTOpEeHME M 0000IIEHNE COMEPIKAHUS
' Kypca ¢pu3uku 3a 7-9 kinacc

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

15

17

102

27

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

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6







IHOYPOYHOE INTAHUPOBAHMUE

7 KIIACC
Ne
wn Tema ypoka

®dusuka — HayKa 0 MPUPOJIE.
SIBrieHust mpupo bl

duznueckue IBIECHUA

duznyeckue BEIUYHUHEI U UX
HU3MCPCHUC

Ypok-uccnenosanue "M3mepenne
TeMIepaTypbl IPH TOMOIIH
KHMJIKOCTHOTO TEPMOMETpPA U AATUUKA
TeMrneparypsl"”

MeTOI[I)I Haquoro IIO3HAHWN.
Onucanne GU3NIESCKHUX SBICHUM C
OMOIIBIO MOJIETIEN

VYpoxk-uccnenosanue "IIpoBepka
THUIIOTE3bI: AAJIBHOCTD nonéra hrapuka,
MYIIECHHOI'0 TOPU30HTAJIBHO, TEM
0oJIbIIIe, YeM OOJIBIIIEe BRICOTA ITyCKa"

Crpoenue BemniectBa. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEILIECTBA

JIBH>KEHME YacTHUIl BEIlleCTBa

Koan4yecTBO 4acoB

Bcero

KonTpoJibHbIe
padoThI

IIpakTHYecKkue
padoThI

JlaTa
U3YYeHUS

DJIEKTPOHHBIE
nu@poBbIe
o0pa3oBaTte/ibHbIE

pecypcbl

bu6mmorexa [JOK
https://m.edsoo.ru/ff09f72a

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

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




10

11

12

13

14

15

16

17

18

19

20

VYpok-uccinenoBanue «ONbITH O
HAOIIOICHUIO TETUIOBOTO PACIIMPEHUS
ra3oB»

ArperaTHble COCTOSTHHS BEIlIeCTBa
Oco0EeHHOCTH arperaTHbIX COCTOSTHUI
BOJbI. O000IIIEHHE 10 pa3AeTy
«IlepBoHauaIbHBIEC CBEACHUS O
CTPOCHHH BEILECTBA»

MexaHndeckoe JBHKEHUE.
PaBHOMEpHOE U HEpAaBHOMEpPHOE
TIBUYKEHUE

Ckopoctb. Enunuiel ckopoctu

Pacuer IMyTHU 1 BpCMCHU NABUKCHUA

Nuepuusa. Macca — Mmepa
WHEPTHOCTH TeJ

[TnotHOCTH BemecTBa. PacueT macchbl
)41 061:eMa TEJ1a 110 €ro IJIOTHOCTU
Jlaboparopnast pabota «Onpesenenne
IJIOTHOCTU TBEPAOTO TeNay

Pemenue 3anau mo teme "I1noTHOCTH
BemecTna”

Cuna Kak XapakTepucTuka
B3auMoaencreug ten. Cua
yrpyroctd. 3akoH ['yka

JlabopaTtopnas pabora «M3yuenue
3aBUCUMOCTH PACTSIKCHHS

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a0378

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a05¢c6

bubmuoreka [JOK
https://m.edsoo.ru/ff0a079¢

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a0ae4

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a0c10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee

bu6mmorexa [JOK
https://m.edsoo.ru/ff0al23¢c




21

22

23

24

25

26

27

28

29

30

31

(meopmanuu) mpy>KUHBI OT
IIPUJIOKEHHOMN CUIIBDY

[[ABnenue Tsarorenus. Cuma TSHKECTH

CBs13bp MEX]ly CUIION TSAKECTH U
Mmaccol Teiaa. Bec Tena. Pemenne
3aza4 o teme "Cuna tsoxkect"”

Cuna TsKecTH Ha JpyIruX IUIaHEeTax.
du3nuecKre XapaKTepUCTUKU TUIAHET

Nsmepenue cun. Jlunamomerp

Bec tena. HesecomocTh

CrnoxxeHue IByX CHJI, HallpaBJIE€HHBIX
10 OJHOU MPSIMOM.
PaBHOpelicTBYIOIIASA CHIT

Pemrenue 3agad mo reMme
"PaBHopeiicTByromas cuin”

Cuna tpenus u e€ Buabl. Tpenue B
IIPUPOJIE U TEXHUKE

JlaGopatopHnas pabota «3yuenue
3aBUCUMOCTH CHJIBI TPEHUS
CKOJILKEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIIIXCS
MMOBEPXHOCTEI

Pemrenue 3anau Ha onpeneneHue
PaBHOJCUCTBYIOLIEN CHJIBI
Pemrenue 3agaud mo remam: «Bec
tena», «['padpuueckoe nzodpakeHue

bu6mmorexa [JOK
https://m.edsoo.ru/ff0al778

bubmuorexa [JOK
https://m.edsoo.ru/ff0al502

but6mmoreka [IOK
https://m.edsoo.ru/ff0al 8cc

bubmuorexa [JOK
https://m.edsoo.ru/ff0al 778

bubmuorexa [JOK
https://m.edsoo.ru/ff0ala70

bu6mmorexa [JOK
https://m.edsoo.ru/ff0alb9c

bubmuorexa [JOK
https://m.edsoo.ru/ff0alcc8

bubmuoreka [JOK
https://m.edsoo.ru/ff0alde0




32

33

34

35

36

37

38

39

40

41

42

cuy, «Cunbby, «PaBHOACHCTBYIOIIAS
CUID»

KonTtponbHas paboTa mo TeMam:
«MexaHnuueckoe IBUXKeHue», «Macca,
IUIOTHOCTBY, «Bec tenay,
«['papmueckoe n300pakeHue Cui,
«Cumbby

Hasnenue. CriocoObl yMEHBIIICHHUS 1
yYBEJIHUCHUS AaBICHUS

JlaBrienue ra3a. 3aBUCUMOCTD
IIaBJICHNS Ta3a OT 00bEMa,
TEeMIIEPaTyPbI

Ilepenauva naBieHus TBEPABIMU
TCJIaMU, ) KUJAKOCTAMHU U I'a3aMU.
3axoH [Tackans

I[aBJIeHI/Ie B ) KUJKOCTH M rasc,
BBI3BAHHOC ,Z[GI>'ICTBI/ICM CHIJIBI TSXKCCTH

Pemenne 3anau mo teme «JlapneHue B
JKUIKOCTH U rase. 3akoH [lackais»

Coobmaromuecst cocyapl

I'mapaBnuueckuit mpece

Manowmetpsl. [TopuineBoit
SKUIKOCTHEIN Hacoc

ATmochepa 3eMiH U IPUYKHBL &
CYLIECTBOBaHMUS

Bec Bo3nyxa. ATmMocdepHoe

bubmuoreka [JOK
https://m.edsoo.ru/ff0a20a6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a2376

bubmuorexa [JOK
https://m.edsoo.ru/ff0a25b0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2718

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2826

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a2970
bubmuoreka [JOK
https://m.edsoo.ru/ff0a3136

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2b5a

bubmuorexa [JOK




43

44

45

46

47

48

49

50

51

52

JaBJIeHUE

N3mepenue atMochepHOro AaBiIeHUS.
OnbiT Toppuuennu

3aBUCHUMOCTB aTMOC(hepHOTO
AAaBJICHUA OT BBICOTHI HAJl YPOBHCM
Mopst

Bbapomertp-anepoua. Atmocgeproe
AABJICHUC HA Pa3JIMYHBIX BBICOTAX

Pemrenue 3aga4d mo reme "
AtMocdepHoe napneHue"

JlelicTBuE XKUIKOCTH U Ta3a HA
MOrPYKEHHOE B HUX TEJNO.
ApxuMenoBa cuia

JlaGopatopHnas pabora «OnpenencHue
BBITAJIKUBAIOIICH CHUJIIBI,
JEUCTBYIOIEH HA TEJIO, TOTPYKEHHOE
B KHUJIKOCTb»

Jlaboparopnas paboTa o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJE OT 00bEMA MOTPYKEHHOM
B )KHJIKOCTb 4aCTH TEJIa»

IInaBanue Ten

JlaGopaTopHnast pabora
"KoHcTpynpoBaHue apeomeTpa win
KOHCTPYUPOBAHUE JIOAKHU U
onpesereHue e€ rpy30noabLEMHOCTH"

Pemenue 3amau no teMaM: «IImaBanue

https://m.edsoo.ru/ff0a2b5a

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2dag

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a2fc4

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2fc4

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a3276

bubmuorexa [JOK
https://m.edsoo.ru/ff0a33fc

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3514

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

bubmuorexa [JOK



53

54

55

56

57

58

59

60

61

62

cynoB. Bo3ayxomniaBaHuey,
«/laBiIeHHE TBEPABIX TEJ, )KUIKOCTEH
Y Ta30B»

KonrtponsHas pabota o teme
«/laBreHune TBEpBIX TeJ, KUIKOCTEH
Y Ta30B»

Mexanuueckasi paboTa

MormHocTh. EqUHUIBI MOIITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAaEMOH IIPU
noabEMe 1o JecTHuie"

[IpocTeie MexaHu3Mbl. Pbryar.
PaBHOBecue cui Ha peiuare

Prryaru B TexHuke, ObITY U IPUPOJIE.
Jlaboparopras pabota

« ccnenoBanue yciOBHIl paBHOBECHS
ppIyara

Pemenue 3agau no reme «YcnoBus

PaBHOBECCHUS pblyara»

Koaddutment nonesnoro neiicTBust
Mexanusma. Jlaboparopnas pabota
«M3mepenne K111 HaknoHHON
TUIOCKOCTI

Pemenune 3agau mo teme "Pabora,
MomHocTb, KITJT"

Mexanundeckas SHEpIHUsl.

0.5

0.5

https://m.edsoo.ru/ff0a3654

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a478e

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

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

bubmuoreka [JOK




63

64

65

66

67

68

Kunernueckas 1 noTeHIaIbHAas
SHEprus

3aKOH COXpaHECHHSI MEXaHUYECKOM
SHEPTUU

YPOK-3KCIIEpUMEHT 1O TEME
"DKCnepUMEHTaIbHOE ONpeACIICHUE
M3MEHEHHUs KHHETUYECKOU U
MOTEHLUAILHON YHEPTUH NIPU
CKaThIBAaHHUH TeJa 10 HAKIOHHOM
MJI0CKOCTH"

KonTponbhast padbota no teme
«PaboTta 1 MOIIHOCTh. DHEPT U

PesepBHbIit ypok. Pabora ¢ TekcTamu
o Teme "MexaHnnyeckoe ABuxKeHue"

PesepBHblit ypok. Pabota ¢ Tekctamu
o teme "/laBneHue TBEPABIX TeIl,
JKHUIKOCTEHN U ra3oB"

PesepBHbIit ypok. Pabora ¢ Tekcramu

o TeMe "PabdboTta. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB 110
I[TPO'PAMME

https://m.edsoo.ru/ff0a4252

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4360

bubmuorexa [JOK
https://m.edsoo.ru/ff0adee6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adffe




8 KUIACC

Ne
n/n

10

Tema ypoka

OcCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-
KMHETHYECKON TEOPUHU U MX ONBITHHIC
TTOATBEPIKICHUS

Macca u pa3mep aTOMOB U MOJIEKYJT
Mopenu TBEPIOTO, )KUIKOTO U
ra3000pa3HOro COCTOSHUH BEIIeCcTBa
OOBsicHEeHHE CBOWCTB TBEPIOTO,
KHUKOTO U Ta3000pa3HOTr0 COCTOSTHUI
BEIIIECTBA Ha OCHOBE MOJIOKEHUN
MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH

Kpucrannuueckue u amopgHble Tena

CMauuBaHue 1 KalnnuJIIAPHOCTD.
[ToBepXHOCTHOE HATSIKEHUE

TemnnoBoe pacuIMpeHne U CKaThe

Temneparypa. CBsi3b TeMIIEpaTyphI CO
CKOPOCTBIO TEIIOBOTO JIBUKCHHUSI
YACTHIL

Buytpennss sneprus. CriocoOsl

U3MEHEHUS BHYTPEHHEN SHEPrUU

Bunael Terionepenaun

KoanuecTBo 4acos

Bcero

KonTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHUs

DJIeKTPOHHBbIE
nu@poBbie
o0pa3oBarte/ibHbIE

pecypcbl

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a5256

bubmuoreka [JOK
https://m.edsoo.ru/ff0a540e

bubmuoreka [JOK
https://m.edsoo.ru/ff0a5800

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a5530

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a5a26

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5c60

but6mmoreka [IOK




11

12

13

14

15

16

17

18

19

20

21

Ypok-koHpepenmus "IIpakTruueckoe
HCIIOJIb30BAaHUE TEIJIOBBIX CBOMCTB
BEILIECTB U MAaTEPUAJIOB B IEJISIX
sHeprocoepekeHus "

KomnyecTBO TEIIIOTHI. VYV nennHas
TCIINIIOEMKOCTb

YpaBHEHHE TEIJIOBOTO OaslaHca.
TemnooOMeH 1 TETIOBOE paBHOBECHE

Jlaboparopras pabota
"UcciienoBaHue SBICHHS
TEII000MEHa MPU CMENTUBAHUN
XOJIOJTHOM Y Topstueit BOIbI"

PacueT konnuuecTBa TEIIIOTHI,
HE0OXOIUMOTO ISl HATPEBAHUS Tela
Y BBIJICJISIEMOTO UM TIPH OXJIAKIEHUN

JlaGopatopHnas pabora "OnpezneneHue
yAEIbHOU TEIJIOEMKOCTH BelecTBa"
DHeprus TOIINBA. Y JebHas TeIoTa
CTOpaHHS

[InaBnenue u oTBepIEBaHUE
KPUCTAJUTHIECKUX TEIN. Y IeIbHas
TEIUIOTA IUIaBJIECHUS

JlaGopatopHnas pabora "OnpezneneHue
YAENbHOU TEIJIOTHI TIJIaBICHUS JIbaa"
ITapooOpazoBaHue U KOHIEHCALMSL.
Ucnapenue

Kunienue. Y neiapHas Temiora

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK
https://m.edsoo.ru/ff0a65c0

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7088

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a6a98

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6bb0

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7b5a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a71d2

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

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

bubmuoreka [JOK




22

23

24

25

26

27

28

29

30

napooOpa3oBaHMs U KOHICHCAIIUH.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS
0T aTMOC(epHOTO JTaBICHUS

BrnaxnocTs Bo3ayxa. Jlaboparopnas
pabota "Omnpenenenue
OTHOCUTEIFHOM BIaXKHOCTH BO3/1yXxa"

Pemenwue 3a1a4y Ha onpe/ieieHue
BJIQYKHOCTH BO3]TyXa

[TpuHIUIIB paOOTHI TETIIIOBBIX
neurareneii. [laposas TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHMS

KII/I TermoBoro nBuraTes.
TennoBbie ABUTATENH U 3aIUTA
OKpYKaroIIE cpeabl

3aKOH COXpaHEHUs U MPEBPAICHUS
SHEPTUH B TEIJIOBBIX MPOIIECCax

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "TermoBbIe ABICHUSA.
N3MeHeHue arperaTHbIX COCTOSTHUI
BelecTna"

KonTponbhast padbota no teme
"TertoBble ABlIeHUA. V3MeHenne
arperaTHbIX COCTOSIHUM BeniecTna'

Dnektpusarus Ten. [[Ba pona
AIEKTPUUECKUX 3apsS 0B
VYpok-uccnenoBanue "IneKTpu3aus
TeJ UHIYKIUEH U pH
COMPUKOCHOBEHHUH"

https://m.edsoo.ru/ff0a786¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8312

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a86ae




31

32

33

34

35

36

37

38

39

40

41

B3anmoneincTeue 3apsyKeHHBIX TEIL.
3axoH Kynona

DJIEKTPUYECKOE TOJIE.
HanpspkeHHOCTD 3J1EKTPUUYECKOTO
nosist. [IpuHnmn cynepnosunuu
JIEKTPUYECKUX TOJIEH

Hocurenu snexTpuueckux 3apsiios.
DnemeHTapHbI 3apsia. CTpoeHue
aToMa

[IpOBOAHMKY U TUAIIEKTPUKU. 3aKOH
COXPAHEHUS IIEKTPUYECKOTO 3apsAa

Pewrenue 3anau Ha mpuMeHeHUe
CBOMCTB JJIEKTPUYECKUX 3aps0B

DJIEKTPUYECKUI TOK, YCIOBUS €70
cyiecTBoBaHus. VlcTouHUKH
ANEKTPUYECKOTO TOKA

JlericTBUs DIIEKTPUYECKOTIO TOKA

VYpoxk-uccinenoanue "Jleiictere

SJICKTPHUYCCKOTI'O IT0JIA Ha IIPOBOJJHUKHA

U JUDJIEKTpUKHU"

DNEeKTPUYECKUA TOK B METAJIIaX,
JKHIKOCTSIX U ra3ax

DneKkTpruyecKas 1ierb U €€ COCTaBHbIC

qaCTu

Cuna Toxka. JlabopaTtopHas pabora
"N3mepeHue U peryIupoBaHUe CUIIbI
TOKa"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a8ef6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a90cc

bubmuoreka [JOK
https://m.edsoo.ru/ff0a95a4

bubmuoreka [JOK
https://m.edsoo.ru/ff0a96b2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a9838

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8bd6




42

43

44

45

46

47

48

49

DNEKTPUUECKOE HATIPSKEHHE.
Bonbrmerp. JlabopaTopHas padora
"N3mepenue u peryiupoBaHue
HanpspkeHus"

COHpOTI/IBJ'ICHI/IC MMPOBOAHUKA.
YaenpHOe COIIPOTUBJICHUC BCIICCTBA

Jlaboparopnast pabota "3aBUCHMOCTH
AIIEKTPHUYECKOTO COTTPOTHBIICHUS

MIPOBOJTHUKA OT €T0 JJTUHBI, IJIOIIA !
MOTIEPEYHOT0 CeUeHHs U Marepuaia”

3aBUCHUMOCTE CHIIBI TOKA OT
HanpspbkeHus. 3akoH Oma JIsl ydacTka
enu

Jlaboparopras pabota
"UccnenoBanue 3aBUCUMOCTH CHITBI
TOKa, WAYIIETO Yepe3 pe3ucTop, OT
COIIPOTHBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3ucrope”

HOCJ’IGI{OB&TCJ’IBHOG " IMapaJlJICIbHOC
COCIUHCHUA ITPOBOAHUKOB

Jlaboparopnas pabota "IIpoBepka
IpaBUjia CI0XKEHUS HANPSDKEHUH MpH
MOCJIeIOBATEIHbHOM COSIUHEHHH JABYX
pe3ucTopoB”

Jlaboparopnas pabota "IIpoBepka
NpaBuUIIa IS CHIIBI TOKA MTPH
napajieIbHOM COCMHEHUHN
pe3ucTopoB”

0.5

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa44a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aa04e

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaas58

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aadle




50

51

52

53

54

55

56

57

58

Pewrenue 3anau Ha mpuMeHeHUe
3akoHa OMa 7151 pa3IngyHOro
COEIMHEHUS IPOBOJIHUKOB

PaboTta u MOITHOCTH AIIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenua

Jlaboparopras padota "OmnpenencHue
paboThl U MOILIIHOCTH AJIEKTPUYECKOTO
TOKa"

DNEeKTPUYECKHE LIETTH U MOTpeOuTenn
AIEKTPUYECKON SHEPTUH B OBITY.
Kopotkoe 3ambikanne

[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUUECKHUE 3apsIlIbl.
3apspKeHHBIC Tela U UX
B3auMoaercTBus. [locTOSTHHBIN
AJIEKTPUYECKUN TOK"

Konrponsnas pabora o Teme
"DneKkTpuuecKue 3apsbl.
3apspKeHHBIC Tela U UX
B3auMoaercTBUs. I10CTOSHHBIN
AJIEKTPUYECKUN TOK"

ITocTossHHBIC MAarHUTEI, KX
B3aHUMOJCHCTBIE
VYpoxk-uccienoanue "M3yuenue
MOJIEH MOCTOSHHBLIX MarHUTOB"
MarauTHOE 110JIe. MarauTHoe moJje
3eMIIi ¥ €ro 3HaYCHHE JJIs )KU3HU Ha
3emiie

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaf8a

but6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab3e0

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ab660

bubmuorexa [JOK
https://m.edsoo.ru/ff0abd2¢c

bubmuorexa [JOK
https://m.edsoo.ru/ff0abea8

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac3d0

bu6mmorexa [JOK
https://m.edsoo.ru/ff0acOba




59

60

61

62

63

64

65

66

OmneiT OpcTrena. MarHutHoe mnojue
AIEKTPUUECKOT0 Toka MaruutHoe
TOJI€ KaTYIIKH C TOKOM

[TpuMeHeHHe 371eKTPOMAarHuToB B
texHuke. Jlaboparopnas pabota
"N3ydeHue neicTBUSI MAarHUTHOTO
I10JIs1 HA IPOBOJIHUK C TOKOM"

DNeKTpOABUTaTENb HOCTOSHHOTO
Toka. Mcnonp3oBanue
3JIEKTPOABHUraTeneil B TEXHHYECKUX
YCTPOUCTBAaX U Ha TPAHCIIOPTE.
JlaGopaTopnast pabora
"KoHcTpyupoBaHue u u3yuyeHue
paboThI AneKkTpoaBUraTesns”

Omnbitel @apazes. 3akoH
3MEKTPOMArHUTHON UHAYKIUU.
IIpaBuio Jlenna

Onekrporereparop. CrocoOs
MOJIyYEHUS AIEKTPUUECKON SHEPTUH.
DIEeKTpOCTaHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUu

[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUYECKUE U
MarHuTHbIE SIBJIEHUS"

Kontponbnas paboTa nmo teme
"DneKkTpuuecKue U MarHUTHbIE

sBjIeHus"

PesepBHbIit ypok. PabGota ¢ Tekctamu

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0acb14

bubmuoreka [JOK



o teme "TemnoBele gaBiaeHusd" https://m.edsoo.ru/ff0acc5e

PesepBHbIit ypok. Pabora ¢ Tekctamu

67 1o Teme "TlocToSHHBII 1 bubmoreka [IOK

https://m.edsoo.ru/ff0acdc6

3NEKTPUYECKU TOK"

68 PesepBHblit ypok. Pabota ¢ Tekctamu

o teme "MaruurtHsie sBieHud"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 2 145



9 KUIACC

Ne
n/n

Tema ypoka

MexaHndecKkoe JBIKCHIE.
MarepuanbHas TOUKa

Cucrema orcuera. OTHOCUTEIIHLHOCTh
MCXaHHNYCCKOI'O ABMXKCHUA

PaBHOMEpHOE NpsAMOJIUHEITHOE
TBUKCHHE

HepaBHOMepHOE NpsAMOIUHENHOE
nerokeHue. CpenHsst © MTHOBEHHAs
CKOPOCTh

IIpssMONMHENHOE PAaBHOYCKOPEHHOE
JIBH)KEHUE. Y CKOpEHUE

CkopocTb NpSIMOJIIMHEHHOTO
PaBHOYCKOPEHHOT'O JIBMKEHHSI.
I'padux ckopocTu

JlaboparopHnast pabota "Onpenenenue
YCKOPEHHUS Teja Mpu
PaBHOYCKOPEHHOM JIBHKEHUU TIO
HaKJIOHHOM IINIOCKOCTH"

CBoOonnHoe nagenue tei. OMbITh
T'amnnes

PaBHOMEpHOE ABMKEHUE 110
okpykHocTH. Ilepnon u yacrora

KoanyecTBO 4acos

Bcero

KonTpoJbHble
padoThI

IIpakTHyeckue
padoThI

Jlara
HU3yYeHUS

JJIeKTPOHHbIE
uudpoBbIe
o0pa3oBaTe/ibHbIE

pecypcbl

bubmoreka [JOK
https://m.edsoo.ru/ff0ad474

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad19a

bubmoreka [JOK
https://m.edsoo.ru/ff0ad8d4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0adb18

bubmoreka [JOK
https://m.edsoo.ru/ff0ael76
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22

oOparmienus. JIuneiinas u yriosas
CKOPOCTH

LleHTpOCTpPEMHUTEIIEHOE YCKOPEHUE

IlepBeiii 3akoH HproTona. Bektop
CUJIBI

Bropoii 3akon HeroToHa.
PaBHopelicTByIOIIAA crita

Tpetnii 3akon HeroToHa.
Cynepno3unus Cui

Pewrenue 3anau Ha mpuMeHeHUe
3aK0oHOB HproTOHA

Cuna ynpyroctu. 3akoH ['yka

Permtennie 3agaud mo reme «Cua
YIPYTOCTHY

Jlaboparopnast pabota «Onpesenenne
KECTKOCTHU TIPYKUHBD)

Cuna tpenus

Pemenue 3anau mo teme «Cuna
TPEHUSD»

JlaGopatopHnas pabora "OnpezneneHue
Kod(dUIIMeHTa TPEHUS CKOJBXKCHHUS "
Pemenue 3amau nmo teme ""3aKOHEI

Herorona. Cuia ynpyroctu. Cuna
TpeHus"

Cuna TSHKeCTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOPEHHE CBOOOHOTO

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac612

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ac72a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ae982

bubmmoreka [JOK
https://m.edsoo.ru/ff0aeb6c

bubmuoreka [JOK
https://m.edsoo.ru/ff0aeca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aece28

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af738

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0afa26

bubmmoreka [JOK
https://m.edsoo.ru/ff0af8be

bub6mmoreka [JOK
https://m.edsoo.ru/ff0afb8e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af044
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32

33

najcHus

Ypok-koudepenius "JIBuxeHue Ten
BOKPYT I'PaBUTAIIMOHHOTO LIEHTpA
(Conueunas cucrema). ['anaktuku"

Pemenue 3amau nmo reme "Criia
TSOKECTH U 3aKOH BCEMHPHOTO
TATOTEHUS"

IlepBas kocMHueCcKast CKOPOCTb.
HesecomocTs u neperpysku

PaBHOBecue maTepuanbHON TOUKH.
AGCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHOW OCBIO BPAILCHUs

MowmeHnT cuibl. LleHTp TskecTn

Pemienue 3amau mo reme "MoMeHT
cuibl. LlenTp TsxecTn"

[ToaroToBka K KOHTPOJIBHON paboTe 1O

TeMe "MexaHnuecKoe NBMKEHUE.
Bzaumoneiictsue ten"
Kontponbnas paboTa mo teme

"MexaHn4eCcKoe IBUKEHUE.
Bs3aumogeiictBue Ten"

Nmnynbe Tena. Umnyabsc cuiibl. 3aKoH

COXPAaHEHHUS UMITyJIbca. YTIPyroe u
HEYIPYroe B3auMOACHCTBUE

Pemtenue 3amau nmo reme "3akoH
COXpaHEHHUs uMItybca'

VYpoxk-koH(pepeHuus "PeakTuBHOE

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0af5{8

bubmmoreka [JOK
https://m.edsoo.ru/ff0af33c

bubmmorexa [{OK
https://m.edsoo.ru/ff0afe36

bubmuoreka [JOK
https://m.edsoo.ru/ff0b02b4

bubmmoreka [IOK
https://m.edsoo.ru/ff0b0408

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b06ec

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b07fa

bubmmoreka [JOK
https://m.edsoo.ru/ff0b096¢
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42

43

44

45

IBUKEHHE B IIPUPOJIE U TEXHUKE"
Mexanunueckast paboTa U MOLTHOCTb

PabGota cunbl TaxkecTH, CUIIBI
YOPYTOCTU U CUJIbI TPEHUS

Jlaboparopuas padota «Onpenencaue
paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBH)KCHHUH Teja 110
TOPU30HTAILHOU TOBEPXHOCTH»
CBsi3b 3HEPTUU U PAOOTHI.
[ToTrenumanbHas SHEPTU
Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPruu

3aKOH COXpaHEHHMS YHEPTHUH B
MEXAaHHUKE

JlaGopatopHnas pabota «3yuenue
3aKOHA COXPAHEHHUS SHEPTUN
KonebarenbHoe 1BUKEHUE U €r0
XapaKTePUCTUKHU

3aTyxaromue KojieOaHusl.
BrinyxaeHnsie konebanus. Pezonanc
MareMaTHyecKkuil U Npy>KUHHBIA

MasaATHHUKHU

VYpok-uccnenoBanue «3aBUCUMOCTh
nepuoJia KojaeOaHui 0T KEeCTKOCTH
IIPY>KUHBI U MACChI Ipy3a»

[IpeBpatienue sHepruu npu
MEXaHUUYECKUX KOJICOaHMSIX

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b0a84

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0db8

bubmmoreka [IOK
https://m.edsoo.ru/ff0b0c32

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b12fe

bubmmoreka [IOK
https://m.edsoo.ru/ff0b1858

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2010

bubmmorexa [{OK
https://m.edsoo.ru/ff0b197a




46

47

48

49

50

51

52

53

54

55

JlaGopatopHnas pabora «OnpenencHue
YacTOThI U IepuoJa KojaeOaHHii
NPY>KHHHOTO MasiTHUKa

Jlaboparopnas pabota «I[IpoBepka
HE3aBHCUMOCTH TIepHo/ia KoJeOaHui
rpy3a, MOJIBEIIEHHOTO K HUTH, OT
Macchl Tpy3a»

Mexannueckue BOIHEL. CBOMCTBA
MexaHn4deckux BoiH. [IporonbHbIe 1
MOTIEPEYHBIE BOJIHBI

VYpok-koHpepeHuus "Mexannueckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMrueckye BOJTHBI"

3Byk. PacnipocTpanenue u oTpaxkeHue
3ByKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
YacTOTHI"

I'poMKOCTb 3BYKa U BHICOTA TOHA.
AKyCTUYECKHI1 pe30HaHC
Ypok-koH(pepeHmus "YIbTpa3ByK U
nH(pa3ByK B IPUPOJIE€ U TEXHUKE"
[ToaroroBka K KOHTPOILHOM paboTe MO
TeMe "3aKOHbI COXPaHEHHSI.
Mexanuyeckue Koyie0aHus ¥ BOJTHBI"

KonrtponsHas pabora o teme
"3akoHbl cOXpaHeHus1. Mexanndyeckue
KoJieOaHusl U BOJIHBI"

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

bubmmorexa [{OK
https://m.edsoo.ru/ff0b197a

bubmmorexa [{OK
https://m.edsoo.ru/ff0b21fe

Bubnuoreka [JOK
https://m.edsoo.ru/ff0b23ca

bubmuoreka [JOK
https://m.edsoo.ru/ff0b25{0
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DNEKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJIHBI
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
VYpoxk-koHpepenuus "llkana
AJIEKTPOMAarHUTHBIX BOJIH.
Hcnons30BaHue 37€KTPOMArHUTHBIX
BOJIH /I COTOBOI CBA3H"

VYpok-uccnenosanue "M3yuenue
CBOMCTB SJICKTPOMArHuTHBIX BOJIH C
MTOMOIIBI0 MOOMITBHOTO Tenedona"

Pemenue 3a1a4 Ha OIIPCACIICHUC
YaCTOTHI U JJIMHBI BHCKTpOMaFHHTHOfI
BOJIHBI

DeKTpoMarHuTHas MpUpo/ia CBETA.
CkopocTb cBeTa. BonmHoBBIe cBOiiCTBa
CBeTa

Hcrounuku ceera. [IpsmonuneitHoe
pacrpocTpaHEeHHE CBETA. 3aTMEHUs
ComnHua u JIyHsl

3aKOH OTpa)XE€HMs CBETA. 3epKaa.
Pemenue 3agau Ha npUMEHEHUE
3aKOHA OTPAKEHMsI CBETA
[Ipenominenue cBera. 3aKkoH
IIPEJIOMJICHUS CBETA

[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
Hcnonbs3oBaHKE MOJTHOTO BHYTPEHHETO
OTpPa)KE€HUsS B ONTUYECKUX CBETOBOAAX

Jlaboparopnas padota "HccienoBanue

bubmoreka [JOK
https://m.edsoo.ru/ff0b2abe

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b2fe6

bubmmoreka [JOK
https://m.edsoo.ru/ff0b2c6¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3658

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b38c4

bubmoreka [JOK
https://m.edsoo.ru/ff0b3aea

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3c5c
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75

3aBUCUMOCTH yTIJia IPCIIOMIICHHUA
CBCTOBOI'O JIyda OT yI'Jila MaJICHUA Ha

nn

rpaHule "BO31yX-CTEKJIO
VYpoxk-koHpepenuus "Vcnonabp3zoBanue

MOJIHOTO BHYTPEHHETO OTPaXKEHUSI:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3b"

JInnzel. OniTnyeckas cujia JIMH3EI

[TocTpoenne n300pa>keHM B JTMH3aX

JlaGopatopHnas pabora "OnpezneneHue
(OKYCHOTO PACCTOSIHUS M ONITUYECKOM
CHJIBI COOMpAIONIE JTMH3bI"

Ypok-koHpepenius "OnTudyeckue
JTUH30BBIC TPUOOPHI"

I'ma3 kak ontuyeckas cucteMa. 3peHue

Ypok-koHpepeHws "JlepeKTo
3penusi. Kak coxpanutsb 3peHue"
Pasnoxxenue 6emoro cBeTa B CIIEKT.
Omneitel HetoTona. Croxenue
CHEKTpaIbHBIX 1IBETOB. [{ucnepcus
cBeTa

JlaGopatopnas padora "OnbITh IO
Pa3oKeHUIo OeJI0ro CBeTa B CIEKTP U
BOCITPUSTHIO [[BETA TPEAMETOB MPH UX
HAOJTIOICHUH Yepe3 IIBETOBHIE
¢bmbTpEI"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3f2¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b444a

bubmmoreka [JOK
https://m.edsoo.ru/ff0b4206

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c0a7e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4684

bubmmoreka [JOK
https://m.edsoo.ru/ff0c0f4c

bubmoreka [JOK
https://m.edsoo.ru/ff0c0e2a
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84
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88

VYpok-nipaktukym "BoaHoBbIE
CBOMCTBA CBETA: IUCIIEPCHUs,
uHTEephepeHys u rudpaxus”
OmnbiThl Pesepdopaa u miianerapHas
MO/JIeJIb aTOMa

[Toctrynatel bopa. Moaens atoma bopa

Hcnyckanue v NOIIOMIEHUE CBETa
aroMoM. KBauTsl. JInHeHyaTnie
CIIEKTPBI

VYpok-npaktukym "Habmonenue
CHEKTPOB UCITyCKAHUS"

PannoakTHBHOCTE U €€ BUILI

Crpoenune atomHoro saapa. Hyknonnas
MOJIETh

PanuoakTuBHBIE TpEBpaICHUSI.
N3oTomnsl

Pemenwue 3amay no teme:
"PanuoakTuBHBIC TpeBpamieHus"
[Tepuon nonypacnana
VYpoxk-koHpepenuus "PagroakTuBHbIC
U3IIy4eHUS B IPUPOJIE, MEAUIIMHE,
TexHUKe"

S nepHble peakuuu. 3aKOHbI
COXPaHEHHUS 3apsAI0BOTO U MacCOBOTO
qyucen

DHeprusi CBA31 aTOMHBIX sifiep. CBs3b
MacChl U YJHEPTUH

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c12a8

bubmoreka [JOK
https://m.edsoo.ru/ff0c144c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c1550

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1672
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c18ac

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0clal4

bubmmoreka [IOK
https://m.edsoo.ru/ff0c1b4a

bubmmoreka [JOK
https://m.edsoo.ru/ff0c2126

bubmmorexa [{OK
https://m.edsoo.ru/ff0c1c58

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1d7a
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Pewenue 3amau no reme "Anepueie
peakuun"

Peakuuu cunTe3a u aeneHud saep.
Ucrounuku sHeprun CoiHLIA U 3BE3]T
VYpok-koudepenuus "Anepuas
sHepreTuka. JlencTBus
PaJvOaKTUBHBIX U3JIyUYCHHI Ha )KUBbBIC
OpraHu3mMbl"

[ToaroroBka Kk KOHTPOJILHOM paboTE MO
TeMe "DIIEKTPOMAarHUTHOE MOJIE.
DIEKTPOMArHUTHBIC BOJTHBI.
KBanToBbIC siBICHUS"

Konrponsnas pabora o Teme
"DIeKTPOMArHUTHOE TIOJIE.
DNeKTPOMarHUTHBIC BOJTHBI.
KBaHnToBBIC sIBIEHUSA"

[ToBTOpenue, o0o0IICHNE.
JlaGopaTopHbie pabOTHI IO Kypcy
"B3aumoneiictBue ten"

[ToBTOpenue, 0606meHue. Pemenue
pPacCUETHBIX ¥ KAUECTBEHHBIX 3a/1a4 I10
teme "TemnnoBble mpoiecch”

[ToBTOpenue, o6obmenue. Pemenne
pacyeTHBIX U KaYE€CTBEHHBIX 3a7a4 110
teme "KIIJ] TennoBeIX aBurareici'”
[ToBTOpenue, o6o0meHue. Pemenue
pacYeTHBIX U KAYECTBCHHBIX 3a/]1a4 110
teme "KIIJI anekTpoycranoBok"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c223e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c245a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c2b30
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[ToBTOpenue, o6o0IICHNE.
JlaGopaTopHbie pabOTHI IO Kypcy
"CBeToBbI€ sIBIEHUA"

[ToBTOpenue, 0606menue. Pabota ¢
TEKCTaMH 110 TeMe "3aKOHBI
COXPAHEHHUS B MEXaHHKe"

[ToBTOpenue, 0600meHne. Pabora ¢
Texkctamu 110 Teme "Konebanus u
BOJIHBI"

[ToBTOpenue, 0600menue. Pabora ¢
TekcTamu 110 Teme "CBeTOBBIE
sBiIeHus"

[ToBTOopenue, 06o0menue. Padora ¢
TekctaMu 1o Teme "KBaHToBas u
saepHast pu3uKa'

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27

bubmmoreka [JOK
https://m.edsoo.ru/ff0c2¢c52

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c2d6a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2e82

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c3044







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET








