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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTENbHON MPOTrpaMMbl, MPEICTABICHHBIX B
OI'oC 000, a Takke ¢ yd€roM (enepalibHOM pabdoueil MporpaMMbl
BocniuTanus U KoHuenuuu npenojiaBanus yaeoHoro npeamera « Dusukay.

Conepxanue mporpaMMbl 1o (GU3HMKE HampaBieHO Ha (HOpMHUpPOBaHUE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYalOIIMXCSd W OPraHU3alUI0 H3yUYCHUS
Gbu3NKN Ha JEeATEeIbHOCTHOM OCHOBE. B mporpamme mo ¢u3uke y4uThIBAIOTCA
BO3MOXHOCTH yueOHOTo npeameta B peanusanuu tpedoanuiit ®I'OC OO0 «k
IUTAHUPYEMBIM JIMYHOCTHBIM M METaNpeAMETHBIM pe3yJibTaraM OOy4YeHHs, a
TaK)K€ MEXKIIPEJAMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMUs.

[Iporpamma 10 (u3UKEe YCTaHABIMBACT paclpeiesieHue Y4eOHOro
MaTepuasia mo rojaMm oOy4yeHus (MO KiaccaM), MpejiaraeT IPUMEPHYIO
MOCJEN0BATEIbHOCTh M3YYEHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUS
PEIMETHOTO COJICPKAHUS U yUETe BO3PACTHBIX 0COOCHHOCTEH 00YyJArOIINXCS.

[Iporpamma 1o ¢usmke paspaboTaHa C IEJIbI0 OKa3aHUS METOIMYECKOU
MIOMOIIY YYUTENIO B CO3/IJaHUU paboYeil mMporpaMMbl 0 y4e€OHOMY MPEIMETY.

duzuka SBIAETCS CHUCTEMOOOPA3yIONIUM JUIsl €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB, TMOCKOJbKY (HU3NYECKHEe 3aKOHBI JIeKaT B OCHOBE
IIPOIICCCOB U SIBJICHWM, HM3y4aeMbIX XHUMHEH, OMOJOTHEH, acTpOHOMHEH H
¢dusnueckoil reorpadueil, BHOCUT BKJIAJ B ECTECTBEHHOHAYYHYIO KapTUHY
MUpa, MPEeJOoCTaBIsIeT HauOoyiee SICHbIE OO0pas3llbl MPUMEHEHHS HAyYHOTO
METO/1a MO3HAHMUSI, TO €CTh CII0CO0a MOMYyUYEHHUsI IOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa 3 riaaBHBIX 3a/1a4 (GU3MUECKOro 00pa30BaHUs B CTPYKTYpE OOIIEro
o0pa3oBaHUs COCTOUT B ()OPMHUPOBAHUU €CTECTBEHHOHAYYHON I'PaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcs.

N3yuenne Qusukun Ha 0a30BOM ypOBHE MPENIOJAraeT OBJAJCHHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEePU3YIOIIUMU €CTECTBEHHOHAYUYHYIO
rPaMOTHOCT:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OIIEHUBATh U MMOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHMS;

e UHTEPOPETUPOBATh J@HHbIE W  HUCIOJb30BaTh  HAYYHBIE
JIOKa3aTeIbCTBA JJIs MOJTYYEHUS BHIBOJIOB.

Hemn wm3yueHuns ¢GU3UMKH HA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpeneneHsl B KoHrenuu npenogaBaHusi yuyeOHoro mnpeamera «DPusnkay B
oOpasoBarenbHbIX opranu3anusax Poccuiickoit denepaiuu, peamu3yronmux
OCHOBHBIE 00111€00pa30BaTeIbHBIC MPOTPAMMBI, YTBEPKAEHHOW pEIICHHEM
Komnernn MunuctepctBa npocenienusi Poccuiickoit deaepanun (MpoTOKOJ
ot 3 nexabps 2019 r. Ne [1IK4BH).

Heau nuzyyenuss Gpu3uKu:

e TMpuOOpeTeHHne WHTEpPeca W CTPEMIICHHsI OOydYaroIMXCi K HAyYHOMY
M3YUYCHHIO MPUPOJbI, PA3BUTHUE MX HMHTEIUICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE T[O3HAHUS W
dbopMHpOBaHKE HCCIAEAOBATEIILCKOTO OTHOIIEHUS K OKPYXaIOIUM
SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3yUCHHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;



dbopMHpoBaHUE MPEACTABICHUN O posin (GU3UKU JIJIST PA3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEJCTaBIEHUH O BO3MOXKHBIX cepax  Oynymien
npodeccruoHanbHOM AesTENBHOCTH, CBI3aHHON C (PU3UKOM, TOATOTOBKA
K JaJdbHEHIIeMy 00y4eHHUIO B 3TOM HaIPABJICHUH.

I{OCTI/I)KGHI/IG OTHX ueﬂeﬁ IIporpaMmesl I10 (1)1/131/11(6 Ha YpOBHC OCHOBHOI'O
O6HICFO 06p330BaHI/ISI oOecrnieunBaeTcs PCIICHUEM CIICAYIOMINX 3aaay.

npuoOpeTeHre 3HAaHUW O JUCKPETHOM CTPOEHUHU BEIleCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, DJEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SBJICHUSIX;

npUOOpEeTeHNEe YMEHUM OMUCHIBATh U OOBACHITH (PU3MUECKHUE SBICHUS
C MCIOJIb30BaHUEM TOJTyYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB pELIEHUsI MPOCTEHIIMX pacy€THBIX 3aJad ¢
UCIIOJIb30BaHUEM (DU3UYECKUX MoOJIeNiel, TBOPYECKUX U MPaKTHUKO-
OpHEHTHUPOBAHHBIX 33]1ay;

pa3BUTHE YMEHUI HaOIIOAaTh NPUPOJHBIC SIBICHUS W BBINOJIHATH
OTIBITHI, TAOOPATOPHBIE PAOOTHI U SKCTIEPUMEHTAIILHBIE UCCIIEIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOCHHME mNpuéMoB paboTel ¢ uHopMmanuendn  (puznyeckoro
coJiepKaHusl, BKIIOYas MHPOPMALMIO O COBPEMEHHBIX JOCTHXKEHHUSIX
(bu3KKHY, aHAIU3 U KPUTHYECKOE OIEHUBaHUE UH(OpMAIIUK;
3HAKOMCTBO €O  cepamu  MpoecCHOHATBHON  JIeATEeIHLHOCTH,
CBA3aHHBIMM C  (PU3UKOW, ¥ COBPEMEHHBIMH TEXHOJOTHSIMU,
OCHOBAHHBIMU Ha JOCTHXKEHUAX (HU3UUECKON HAYKH.

Ha uzydenne ¢pusuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoAUTCS 238 4acoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIETIO), B
8 kiacce — 68 yacoB (2 yaca B Henento), B 9 knacce — 102 yaca (3 yaca B
HEJIEIIO).

[Ipennaraemselii B mporpamMmme no (Gpusuke nepedeHb J1adbopaTopHbIX padoT
U ONBITOB HOCHT PEKOMEHIATEIbHBIA XapakTep, YYHTEIb JeaeT BBIOOP
NPOBEJICHUS JTA0OPATOPHBIX PAbOT W OMBITOB C YYETOM HHIWBHIYaTbHBIX
O0COOCHHOCTEM  OOydYarolmuXCs, CIHCKa OKCICPUMEHTAJIbHBIX  3aJlaHUM,
IpeIaraeMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO JK3aMEHa 10 (DH3HKE.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KAOILEro MUpaA.

®dusuka — Hayka o mpupoje. SBieHus npupojbl. Ouznyeckue SBICHUS:
MEXaHU4YeCKHue, TEIJIOBBIC, DJIEKTPUUYECKUE, MAaTHUTHBIC, CBETOBBIEC, 3BYKOBBIE.

dusndeckue BeIUUUHBL. M3Mmepenue ¢uszndeckux BeaudyuH. Ouznyeckue
npuoopkl. [lorpentnocts n3MepeHuii. MexayHapoiHasi CUCTeMa €IMHMII.

Kak ¢wu3uka wu jApyrue €CTECTBEHHBIC HAyKH H3Y4alOT MPUPOAY.
EcrecTBeHHOHAy4YHBIM METOJ| MO3HAHUS: HAOJIOJCHHE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIABIKCHUE THUIIOTE3, OJKCIEPUMEHT I10 TMPOBEPKE THUIIOTE3,
oObsicHeHHe HaOmogaeMoro sBieHus. Onucanue QGU3MYECKUX SIBJICHUM C
MTOMOIIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHW4YecKHEe, TEIUIOBBIE, JJIEKTPUYECKHE, MATHUTHBIEC, CBETOBBIC

SIBJICHHUSL.
2. ®usnyeckue NpuOOPHI U MPOIEAypa NPIMbIX U3MEPEHUN aHAJIOTOBBIM
U I (GPOBBIM PUOOPOM.
Jlabopamopnwie pabomul u onvimol.
Omnpenenenue 1EHbl IeJICHUs MIKaJIbl U3MEPUTEILHOTO Tprbdopa.
N3mepeHne paccTosaHUiA.
N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.
Ornpenenenue pa3MepoB MajbIX TEI.
N3mepenne temnepaTypbl OpH MOMOIIU KUAKOCTHOIO TEPMOMETpPA U
JaT4YdKa TeMIIEPaTyphI.
6. IIpoBeneHue nccien0BaHMs MO MPOBEPKE TUMOTE3bI: JATbHOCTh MONETA
IapyKa, MYIMIEHHOTO TOPU30HTAJIBHO, TE€M OOJbINe, 4YeM OoJiblie
BBICOTA ITyCKA.

Pa3znen 2. IlepBoHayajibHbIEe CBeI€HUA 0 CTPOEHUM BellleCcTBA.

CrpoeHue BemiecTBa: aToOMbl W MOJIEKYJbI, UX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBr>keHne dvactul BemiecTBa. (CBsA3b CKOPOCTHM JBHIKEHHUS YacTHUIl C
TeMreparypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoaelicTBue 4yacTHil
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B, XUAKOCTEH U
TBEPBIX (KPUCTATUTMUECKHUX) Tell. B3anMOCBsI3b MEXIy CBOMCTBAMH BEIIIECTB B
pa3HBIX arperaTHbIX COCTOSIHUSIX M HUX ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM.
Oco0EeHHOCTH arperaTHhIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGnrogenme OpOyHOBCKOTO JIBHKECHHSI.

2. Habmonenue nuddysun.

3. HaGmionmenue  siBneHUi, OOBSICHSIONUXCS  MPUTSHKEHUEM WA

OTTAJIKUBAaHUEM YACTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM psioB (C  HCIOJIb30BaHUEM

dboTorpadumuii).

2. OmnbITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.

3. OmnbIThI MO OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.
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Mexannueckoe ABUkKeHHE. PaBHOMEpHOE M HEPABHOMEPHOE JBUKEHHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBUKEHUU. Pacuér myTtu u
BPEMEHHU JIBUKECHUS.

SBneHne nHEpUMHU. 3aKOH MHEPLUU. B3auMoneicTBue Tel Kak MpUYMHA
U3MEHEHUSI CKOPOCTH IBWKEHHMS Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTE BemecTBa. CBA3b IVIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IUHUILIC
00BéMa BellecTBa.

Cuita kak XxapakTepucTuka B3auMozaeicTeus Ten. Cuia ynpyrocTi U 3aKOH
I'yka. 3MepeHne cuiibl ¢ TOMOIIBIO TUHAMOMETpA. SIBICHUE TATOTEHUS U CUJa
TsokecTd. Cuhila TsDKECTHM Ha JApyrux IulaHeTax. Bec Ttema. HeBecomocTs.
CrioxeHre CWII, HalpaBJICHHBIX MO OAHOW NpsiMOM. PaBHOmeWCTBYyrOIIas CHUIL.
Cuna tpenus. TpeHHe CKONBXEHUS U TPEHUE TMOKOA. TpeHue B MPUPOAE U
TEXHUKE.

Jemoncmpayuu.

Ha6nronenune MexaHnuecKkoro IBMXKEHHS Tela.
N3MepeHne cKkOpOCTH MPSIMOJIMHENHOTO JBUKECHMUS.
HabGnronenue siBeHust HHEPIUU.
Hab6nronenue n3aMeHeHusi CKOpOCTH TPU B3aUMOJICHCTBUU TeE.
CpaBHeHHE Macc 10 B3aUMOJICVCTBUIO TEN.
CroxeHue CHll, HalpaBJICHHBIX IO OJHOW MPSMOM.
./Iaéopamopubte paéombt U onvimol.
1. OmpenenieHUe CKOPOCTH PaBHOMEPHOTO JBIKEHUS (IIapuka B
KUIKOCTH, MOJIEITH JICKTPUIECKOTO aBTOMOOUJISL U TakK Jayiee).
2. Ormpepenenue CpeHEe CKOPOCTH CKOJbKEHUSI OpycKa WM IIapuKa 1o
HAaKJIOHHOM IIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNa.
4. OmBITHI, TEMOHCTPUPYIOUTUE 3aBUCUMOCTb pacTshKeHUs (Iedopmalin)
IPY>KUHBI OT TPUIIOKEHHOU CHIIBI.
5. OnbIThL, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbl TPEHUS CKOJIBKECHUS
OT BEca TeJa U XapaKTepa CONPUKACAIOLIUXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KUIAKOCTEN M ra30B.

HNanenue. CriocoObl yMEHBIIICHUS M YBEJIUYCHHs NaBiieHus. JlaBieHue
raza. 3aBHCHMOCTb JaBJeHHUS raza OT 00béma, Temmeparypsl. llepemaua
NABJICHUS TBEPABIMU TEJIaMHU, >XUAKOCTAMH U Ta3aMu. 3akoH Ilackains.
[THeBMaTHUeCKHE MAaIIMHBL. 3aBUCUMOCTH JABJICHUS XUIAKOCTH OT TIyOWHBI.
I'unpoctatuueckuit mapagokc. CooOmiaronuecss cocynbl. [ 'uapaBindeckue
MEXaHU3MBI.

AtMocdepa 3emin u atmocdepHoe naBieHue. [IpuunHbI CyiecTBOBaHUS
BO3ymHON 06osouku 3emun. Onbit Toppuuerum. M3mepenue armochepHOro
JaBJICHUSI. 3aBUCUMOCTh aTMOC(EpHOTO JaBJICHHUS OT BBICOTHI HAJ YPOBHEM
mops. [Ipubops! 1715 m3Mepenns aTMoc(hepHOTo TaBJICHHUS.

JleicTBue KMIOKOCTM W Tra3a HAa NOTPYKEHHOE B HHUX  TeJO.
BreirankuBaromas (apxumenona) cuia. 3akoH Apxumena. I[lnaBanue Ten.
Bo3znyxonnasanue.

Jemoncmpayuu.

1. 3aBHUCUMOCTH JABJICHHUS Ta3a OT TEMIIEPaTypBhl.

Ilepenaua gaBneHUs! )KUIKOCTHIO U Ta30M.
Coobmaromuecs CoCyibl.

['mnpaBnuueckuid npecc.

[IposiBneHue neicTBUS aTMOC(PEPHOTO ABICHUS.
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6. 3aBHCHMOCTH BBITAJKMBAIOIICH CHUJIBI OT 00bEMA MOrPYKEHHOM YacTH
T€Ja U IMJIOTHOCTH KUIKOCTH.

7. PaBEHCTBO BBITAJKHUBAIOIIECH CHIIbI BECY BBITECHEHHOM KUAKOCTH.

8. YCIOBME TIUIaBaHWS TeEJ: I[UIABAHWE WM TIOTPY)KEHUE TEa B
3aBUCHUMOCTH OT COOTHOIIEHUS IJIOTHOCTEM TeNa U KUIKOCTH.

Jlabopamopnwie pabomuel u onvimol.

1. HccnepoBanwe 3aBUCMMOCTH Beca Tella B BoJAe OT 00bEMa
NOTPYKEHHOM B )KUJKOCTh YACTH TEJNA.

2. OmnpenesieHUE BBITAJKUBAIOMICH CHJIbI, JCUCTBYIOIIEH Ha TeJo,
NOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIIKABAIOIIECH CHJIbI, JECUCTBYIOIIEH Ha
TEJIO B )KUIAKOCTH, OT MAcChl Tea.

4. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKHUBAIOIIEH CHUIIBL,
NEHUCTBYIOIIEH Ha TENO B JKHJIKOCTH, OT 00BbEMa MOrpYKEHHOM B
YKUAJIKOCTh YaCTH TeJla U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHUE JIOOKH U
omnpeaeseHue €€ rpy30In0AbEMHOCTH.

Pa3zpnesn S. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanuueckas pabota. MOIIHOCTb.

[Ipoctbie MexaHW3MBI: pblYar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [IpuMeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKY.
«3onotoe mnpaBwino» Mexanuku. KIIJI mnpocteix wmexanuzmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass 5sHeprus. KuHeTHMueckass W TMOTEHIMalIbHAs DSHEPTHUs.
[IpeBpaiienrie OJHOrO BHAA MEXAHUYECKOW DSHEPruu B JAPYroi. 3akoH
COXPaHEHMs DHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnuie pabomel u onvimol.

1. Ompenenenue pabOThI CUJIBI TPEHHUS TPU PABHOMEPHOM JIBUKEHUU

T€JIa 110 TOPU30HTAIBHON IOBEPXHOCTH.

2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.

3. N3mepenue KII/] HaKJIOHHOW MIOCKOCTH.

4. W3ydeHue 3aK0Ha COXPAaHECHUSI MEXAHUUYECKON SHEPTIUH.

8 KIIACC

Pa3nen 6. TensioBbIe siBJIEHUS.

OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJIAPHO-KUHETUYECKON TEOPUM CTPOEHUS
BeliecTBa. Macca u pa3Mepbl aTOMOB U MOJIeKYJ. OMNbIThl, TOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHHS MOJIEKYJISIPHOKUHETHUYECKON TEOPUH.

Mopaenun TBEPAOro, KUIKOTO W Ta3000pa3HOTO COCTOSHUH BEIECTBA.
Kpucrannmmaeckue u amopdubie Tena. OObSICHEHNE CBOMCTB Tra30B, KUIKOCTEH
Y TBEPIBIX TEJI HA OCHOBE IOJOXECHUU MOJIEKYJISIPHO-KUHETUUYECKOU TEOPHUHU.
CmaurBaHU€ M KanWJUISIpHBIE ABICHUS. TenaoBoe pacliupeHue u cxaTue.

Temneparypa. CBsi3b TeMNeEpaTypbl CO CKOPOCTHIO TEILIOBOTO JBHKECHUS
gactull. BuyTpenuss sueprus. CrmocoObl M3MEHEHHs] BHYTPEHHEH DSHEpruu:
Terionepeaaya "u COBEPIICHUE paboOThI. Bunsr TETJIONEepEeaaUH:
TEIUIONPOBOIHOCTh, KOHBEKIIHUS, U3JIyYEHHE.

KonuuectBo TenmoTel. Y aenbHas TEINIOEMKOCTD BelllecTBa. TeINI000MeEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOro OanaHca. IlnaBimeHwe w
OTBEPAEBAHUE KPUCTAUIMYECKUX BEIIECTB. Y JICIbHAS TEIUIOTA TJIABJICHHUS.



[TapoobOpa3oBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenbHas Teriora
napooOpa3oBaHus. 3aBHCUMOCTh TEeMIIEpaTypbl KHIIEHHS OT aTMOC(EpHOro
JTaBJICHUSL.

BrnaxuocTts Bo3myxa.

DHeprus TOINIMBA. Y IeJIbHAs TeIIOTa CTOPAHMUSL.

[Tpunnmner paboTel TermioBbix apurateneit KIIJ temnoBoro asurarers.
TeruioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U IPEBPAILCHUS SHEPTUM B TETUIOBBIX MPOIIECCaAX.

,Zlemoucmpauuu

G AW e

HaGmonenne 6poyHOBCKOTO IBH)KEHUSI.

Habmonenue nuddysumn.

HaGmoienne sSBICHU CMaYiBaHUS W KAMMJUTSIPHBIX SBIICHHM.
HaGuroieHne TermIoBoro pacmpeHust Tedl.

V3meHeHre naBieHs Ta3a Ipu N3MEHEHUH 00bEMa U HarpeBaHUU HITU
OXJIQXKICHUH.

[IpaBuna uzmMepeHus TeMIepaTyphl.

Bubl Teruionepenayu.

OxJtaxkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepIiiieHUN pabOThl BHEITHUMU CUJIAMHU.

. CpaBHeHI/IG TEILIOEMKOCTEMN Pa3JINYHbIX BCIICCTB.
. Ha6J'IIOI[CHHe KHIICHU.

12.
13.

Habmronenue mocTostHCTBA TeMIepaTyphl IIPH TUIABICHUH.
Moienu TeIUIOBBIX IBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMBITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJICKYJISIPHOTO MPUTSIKCHHS.
OnpITHI 1O BRIPAIIMBAHUIO KPUCTAIOB TOBAPEHHOM COJIM WJIM caxapa.
OMNBITHI MO0 HAOIOJEHUIO TETUIOBOTO PACHIMPEHHUS T'a30B, KUIKOCTEH U
TBEPABIX TEIL.

OrnpeneneHre qaBICHUS BO3IyXa B OalJIOHE HITTPHUIIA.

OnpIThl, 1€MOHCTPUPYIOIINE 3aBUCHMOCTh JIaBJICHHUS BO31yXa OT €ro
00bEMa M HArpEeBaHUS WA OXJIAKJICHHUS.

IIpoBepka ruMOTE3bl JHUHEWHOW 3aBHCUMOCTH JJIMHBI CTOJOMKA
KUJTKOCTH B TEPMOMETPUICCKON TPYyOKEe OT TeMIIepaTyphl.
Habmronenne wm3MeHeHHMs] BHYTPEHHEM SHEPruM Tella B PE3yjIbTare
TerIonepeaay ¥ padboThl BHEITHUX CHJI.

HccnenoBanue sBiaeHUS TEIJIOOOMEHA MPHU CMEIIMBAHUU XOJOAHOW U
ropsityer BOJBL.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOM TMIpH
TEII000MEHE C HarpeThIM METAJUIMUYECCKUM LIHJIMHIPOM.

Onpenenenue yaeabHOU TEMI0EMKOCTH BEIIECTBA.

HccnenoBanue npoiecca ucrnapeHusl.

Ornpenenenrue OTHOCUTEIBLHON BIIAXKHOCTH BO3AYXa.

Ornpenenenue yAenbHON TEMIOTHI MJIABJICHUS JIbJA.

Pa3znes 7. DiaekTpudecKkue 1 MArHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja snekTpuueckux 3apsaoB. B3anmogelicTBue
3apspKeHHbIX  Tell. 3akoH KyloHa (3aBUCHMMOCTh CHJIbI  B3aHMOJCHCTBUS
3apsHKEHHBIX TEJl OT BEJTUYUHBI 3aPsAJI0OB U PACCTOSIHUSI MEXKY TE€JIaMM).

DnekTpuueckoe nose. Hanpsk€HHOCTE aniekTpudeckoro noist. [IpuHnun
CYyHEPHO3ULINH JIEKTPUUECKUX TT0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenn »snekTpudeckux 3apsaoB. OJIEMEHTAPHBIA  DIEKTPUYECKUN
3apsia. Ctpoenne aroma. [IpOBOOHWMKM M JIUAJIEKTPUKU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUA TOK. YCJIOBUSA CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
HcTouHNKNM TMOCTOSHHOTO TOKA. JIEHCTBUA S3JEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTAX U Ta3ax.

Onektpuueckass nenb. Cuina ToOKa. OJEKTPUUECKOE HANpsHKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. YIEIBHOE CONPOTUBICHHUE BEIIECTBA. 3aKOH
Oma mma ywactka uenu. I[locimemoBarenbHOE M MapaJUIEIbHOE COEOUHEHHE
IPOBOJHUKOB.

PaGota ¥ MOIIHOCTH 3JNEKTPUYECKOro ToOKa. 3akoH Jlxoyns—Jlenna.
DONEeKTpUYECKUe UENu M TMOTPEOUTENN DJIIEKTPUYECKOW HHEPruh B OBITY.
KopoTtkoe 3aMbIkanue.

[TocrosiHHBIE ~MarHuThl. B3auMOJENWCTBUE TMOCTOSHHBIX  MAarHHUTOB.
MaruutHoe mnosne. MarautHoe mnosie 3eMJId M €ro 3Hauy€HUe IJIs KU3HU Ha
3emze. OnbIT Opcreaa. MarHuTHOE MOJIe 3JIEKTPUYECKOro Toka. [IpumeHenue
AJIEKTPOMArHUTOB B TEXHHUKE. JIelCTBHE MarHUTHOrO IIOJIS Ha IMPOBOJHUK C
TOKOM. DIIEKTPOIBUTATENb IIOCTOSTHHOTO TOKa. Hcnons3oBanue
AJIEKTPOJIBUTATEIIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel ®Dapanes. SBieHUE >SIEKTPOMATHUTHOW WHAYKUMH. [IpaBuiio
Jlenma. Onextporenepatop. CrnocoObl MOMYYEHUS DJICKTPUUYECKON IHEPTHUU.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

1. DNeKTpu3anus Ted.

2. JlBa poja 3JIEKTPUYECKHUX 3apsIOB U B3aUMOJECUCTBHUE 3apsKCHHBIX

TelL.

3. YCTpPOHCTBO U JECUCTBUE IEKTPOCKOMNA.

4. DIEKTPOCTATHYECKAs UHIYKIIUS.

5. 3aKOH COXpPaHEHUS DIEKTPUUYECKUX 3aPSAI0B.

6. IIpOBOJHUKH U AUDIEKTPUKH.

7. MopaenvupoBaHue CUIOBBIX JIMHUM 3IEKTPUUYECKOTO TTOJIS.

8. M CTOYHMKHM IOCTOSIHHOT'O TOKA.

9. JlelcTBUS JIIEKTPUUECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B dKUJKOCTH.

11. ["a30BbI pa3ps.

12. I3mepeHne cuibl TOKa aMIIepMETPOM.

13. MI3mepeHnne 351eKTpUIeCKOro HarpsKEHUsI BOJIBTMETPOM.

14. Peocrar 1 Mara3uH CONPOTUBIIEHUN.

15. B3anmMonencTBUE MOCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHHe HEBO3MOKHOCTH Pa3/IeJI€HUs MOJIFOCOB MarHuTa.

17. MozaenupoBaHHE MarHUTHBIX MOJIEW TOCTOSSHHBIX MAarHUTOB.

18. OnbIT OpcTena.

19. MarHuTHOE MOJie TOKa. DJIEKTPOMArHuT.

20. JleicTBME MarHMTHOIO TOJISI HA TPOBOJIHUK C TOKOM.

21. DIEKTPOABUTATETb MTOCTOSTHHOTO TOKA.

22. UccnienoBaHue sIBIICHUS 3JEKTPOMArHUTHOW UHIYKIIUU.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HamNpaBJ€HUsS WHAYKIMOHHOTO TOKa OT YCJIOBUH €ro

BO3HUKHOBEHHS.
25. DIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.
Jlabopamopnuie pabomul u onvimol.



1. OnpIThl 1O HAOMIOAEHUIO AJIEKTPU3ALUU TeJl HUHAYKIUMEH U TpHU
CONPUKOCHOBEHHH.

2. UccnenoBanue ACMCTBUSL BJIEKTPUYECKOTO TMOJISI HA MPOBOAHUKUA U

JTUDJIEKTPUKH.

COopka u npoBepka padboThI JIEKTPUUYECKOM IIEMU OCTOSHHOTO TOKA.

W3mepenue u peryjaupoBaHie CUIIbI TOKA.

N3mepenue u peryaupoBaHie HAMPSKEHUS.

HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKa, UIYILIETO YEpe3 pe3UCcTop, OT

CONPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha pe3UCTOpE.

7. OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD ANEKTPUUECKOTO
COMPOTHUBJICHUSI MPOBOJAHUKA OT €r0 JJIMHBI, TUIOMAAN MONEPEUYHOTO
CEUYCHHS U MaTepuaa.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSLDKEHUM MPU TOCIET0BATEIIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia JJIsi CUJIBI TOKa MPH MapajlieIbHOM COEIUHEHUU

ouvew

PE3UCTOPOB.

10. OmpesienieHne  pabOThl  DJIEKTPUUYECKOTO TOKA, MIYIIETO 4Yepes
pe3ucTop.

11. OmpeziesieHHe MOIIHOCTU 3JIEKTPUYECKOTO TOKa, BBIIEISIEMON Ha
pe3ucrope.

12. UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HIYIIETO Y€pe3 JaMIIOUYKY, OT
HaIPsHKEHHS Ha HEW.

13. Onpenenenne KII/[ narpeBarens.

14. UccrnenoBanne MarHuTHOTO B3aMMOJIEVCTBUS IOCTOSSHHBIX MarHUTOB.

15. I3yueHne MarHuTHOTO TIOJNSl TOCTOSIHHBIX MAarHUTOB TMPU  UX
00BEIMHEHUY U Pa3/ICIICHUU.

16. UccienoBanne AEUCTBHUS DIIEKTPUYECKOTO TOKA HA MArHUTHYIO
CTpPEJIKY.

17. OOBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aMMOJIEHCTBUS
KATYIIKU C TOKOM M MarHuta OT CHJIbl TOKa W HaIlpaBJICHUS TOKAa B
KaTYyIIKE.

18. I3ydyeHue AeiCTBUSI MArHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBanue u n3y4eHue padoThl JJIEKTPOIBUTATEINS.

20. U3mepenue KII/I anekTpoaBuraTreibHOM yCTaHOBKH.

21. OOBITBI TIO HCCJEAOBAHUIO SIBJIEHUS BJEKTPOMATHUTHOW WHIYKLIHH:
UCCIIEOBAHUE WM3MEHEHHI 3HAYEHUS W HAIpaBJICHHUS] UHIYKIMOHHOTO

TOKaA.
9 KUIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexanunueckoe ABWXKEHUE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOT0 JBHKEHUS. PaBHOMEpHOE MpSAMOJMHENHOE
nemwxenne. HepaBHoMepHoe mnpsiMonuHeiiHOoe naBukeHue. CpenHsas u
MTHOBEHHAs! CKOPOCTh TEJa IPU HEPABHOMEPHOM JBUKEHUH.

Yckopenue. PaBHOyckOpeHHOE mpsMoiuHeitHoe nBrkeHne. CBOOOIHOE
nagenue. OnbiTel ["anues.

PaBHOMepHOE nBMKEHUE 1O OKpykHOCTHU. [leproa u yacTora oOparieHus.
JIvHeHas u yrioBasi CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

Ileppii 3akoH Herotona. Bropou 3akoH HeroTona. Tperuii 3akoH
Herorona. [IpuHIumn cynepno3uuuu Cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUS,
CUJIa TPEHUS TTOKOS, APYTUE BUJIBI TPEHUS.

Cuta TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUs. Y CKOPEHHE CBOOOIHOTO
najgeHus. JBmxkenue miaHeT Bokpyr Cosnna. IlepBas kocMuueckasi CKOPOCTb.
HeBecomocTh U neperpysku.

PaBHoBecne MarepuanbHOM  TOYKH. AOCOMIOTHO  TBEPIOE  TEJO.
PaBHOBecre TBEPIOro Tena ¢ 3aKpEIUVIEHHOM OChIO BpalleHUs. MOMEHT CHIIBL.
LlenTp TsKECTH.

Nmnynee Tenma. WM3MeHenwe wummynbca. KMMmynbc cuiabl.  3akoH
COXpaHEHHMs UMIYJIbca. PeakTUBHOE IBUKEHUE.

Mexannueckas pabotra W MOIIHOCTh. PaboTa cui TSDKECTH, YIPYTrOCTH,
Tpenus. CBs3b dHepruu U padotel. [loTeHIMaIbHAS SHEPTHS Teja, MOJIHITOrO
HaJl TOBEPXHOCTHIO 3emiid. [loTeHuuanbHAss DHHEPrus CXKATOW NPY>KUHBI.
Kunernueckas sneprus. TeopeMa 0 KHHETUYECKON SHEPTrUU. 3aKOH COXPaHCHUS
MEXaHUYECKON SHEPTUM.

Jemoncmpayuu.

1. HabmroneHne MexXxaHMYeCKOTO JBIDKCHHS Tejda OTHOCHTEIBHO pPa3HBIX

TEJ OTCUETA.

2. CpaBHeHME NMyTE€W W TPACKTOPUN JIBUKCHUS OJHOTO M TOTO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenune CKOpoCTH U YCKOPEHUS MPSIMOJIMHEWUHOTO JIBU>KECHHS.

HccnenoBanue npu3HakoB PABHOYCKOPEHHOTO JBUKCHUS.

Habmronenue aBrKeHUsI Tela Mo OKPY>KHOCTH.

Habmronenne MexaHMUECKUX SIBJICHHH, IPOMCXOSAIINX B CHCTEME

oTcuéra «Tenmexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKCHUU

OTHOCHUTEJIFHO KaOuHeTa (PU3HKH.

7. 3aBUCUMOCTh YCKOPEHHS Te€ja OT MacChl Teja U JICHCTBYIOLIEH HA HETO
CHJIBI.

8. HaOmronmenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEIL.

9. HM3meHeHue Beca Tena Mpyu YCKOPEHHOM JIBHXKEHHHU.

10. [lepenaya nmnynbca npu B3auMOJECUCTBUU TEIN.

11. [IpeoOpa3zoBanus SHEPTUH MPU B3aUMOICHUCTBUU TEJL.

12. CoxpaHeHHE UMITYJIbCa MIPYU HEYTIPYTrOM B3aMMOJCHCTBUH.

13. CoxpaHEeHHE UMITYJIbCa IIPH a0COJIFOTHO YIIPYTOM B3aMMOICHCTBUH.

14. HabmroneHne peakTUBHOTO JIBH)KCHHUS.

15. CoxpaHEeHHE MEXaHUYECKOU SHEPTUH TIPH CBOOOTHOM MaJACHUMU.

16. CoxpaHeHHME MEXAaHWYECKONW »OHEpPruu MNpH JABWKEHUU Tella TOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnsie pabomel u onvimol.

1. KoHcTpyupoBaHue TpakTa JiJig pa3roHa W JajbHEUIIIEro paBHOMEPHOTO
JBUKEHUS IIapUKa WU TEJICKKHU.

2. Ompenenenne cpeHel CKOPOCTU CKOJBXEHUSI OpyCcKa WU JBUKEHUS
I1apyKa Mo HaKJIOHHOM IJIOCKOCTH.

3. OnpezneneHue yCKOpeHUs Tella MPU PABHOYCKOPEHHOM JIBUKEHUU 10
HAKJIOHHOM TUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJbHOH CKOPOCTH.

5. IlpoBepka THUIOTE3bI: €CIW MPU PABHOYCKOPEHHOM JBWXCHHH Oe€3
HayaJbHOM CKOPOCTH MYTH OTHOCSATCS KaK psJi HEYETHBIX YKCEN, TO
COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU OJUHAKOBBI.

ouvew



6. HccienoBaHne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXKEHHUS OT CHJIBI
HOPMAJIBHOTO JIABJICHUA.
7. OnpeaeneHue kodpuieHTa TPEHUS CKOJIbKESHHUS.
OnpeneneHue KECTKOCTU MPYKUHBI.
9. OmnpeneneHue pabOTHl CUJIBI TPEHUS IMPU PABHOMEPHOM JBHKCHUHU
TeJla M0 TOPU30HTAIBLHON MOBEPXHOCTH.
10. Onpenenenne padOTHl CHJIBI YNPYTOCTH IIPU TMOJIBEME TIpy3a ¢
UCII0JIb30BaHUEM HETIOIBHYKHOTO U TIOABHUKHOTO OJIOKOB.

11. MI3yueHue 3aKkOHa COXpAHEHUS YHEPTUH.

Pa3zngen 9. MexannuecKue KoJie0AaHUA M BOJIHBI.

KonebarenbHoe nBwkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
MEepUOJI, YacTOTa, aMIUIATyJaa. MaTeMaTH4eCKUid W TPYKUHHBIA MasSTHUKH.
[IpeBpariienre 3HEPTrUn Mpu KojiedaTeIbHOM JIBH)KCHUH.

3aryxawpne KoieObanus. BbeiHyxXkaeHHble  KojeOaHusa. Pe3onHawnc.
Mexannueckre BoJIHBI. (CBOWCTBA MEXaHWYECKHMX BOJH. IlpomonbHble U
MOINepeyYHble BOJHBL. J[TMHA BOJHBI W CKOPOCTh €€ pacHpoCTpaHCHHS.
MexaHnuyeckre BOJIHBI B TBEPIOM TeJE, CEHCMUYECKHE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa u BhicoTa ToHa. OTpakeHue 3Byka. Hpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HabmroneHue xoneOaHui Tead MO ACHCTBUEM CHIIBI TSIXKECTH W CHJIBI
yIOPYTOCTH.

Habmronenue xonebanuii rpy3a Ha HUTU U Ha MPYKUHE.
Habmronenue BeIHYXICHHBIX KOJICOAaHUI M pe30HaHCA.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJH (HA MOJEIH).
HabmroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.
./Iaéopamopubte pabomul u onvimel.
1. OmpeneneHne YacTOTBl M TIEpHOJA KOJIeOaHUN MaTeMaTHYECKOTro
MasITHHKA.
2. OmpeneneHure 9acTOTH U IIeproaa KoaecOaHui MPpy>KMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMOCTH Tepuoa KoJICOAHHMH ITOJBEIICHHOTO K
HUTH Tpy3a OT JJIMHBI HUTH.
4. VccnemoBaHWe 3aBUCHMOCTH TEpHOJia KOJEOAaHWH  IPYKHHHOTO
MasiTHUKA OT MacChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IEepHOJia KOJICOAHUH Tpy3a, MOJIBEIICHHOTO
K HUTH, OT MacChI Tpy3a.
6. ONBITBI, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTH TMeEpHoJa KoJeOaHuit
MPY>KUHHOTO MAasiTHUKA OT MAacCChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus CBOOOIHOTO IaJICHHS.

Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE ToJie.  DJEKTpOMarHuTHble BoOJHBIL.  CBoiicTBa
3JIEKTPOMArHuTHBIX BOJH. IlIKkanma sneKTpoMarHUTHBIX BOJH. Mcmosnb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas mpupoja cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomel u onvimol.

o
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1. M3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MIOMOIIBI0 MOOUIBLHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe AIBJIEHHUS.

JlyueBas  mopenp  cBera. HMcrounukum  cBera.  IIpsMosmHeilHoe
pacnpoctpanenue cBeta. 3armeHuss ConHna u JIyHel. OTpakeHue CBeTa.
[Tnockoe 3epkaiio. 3aKOH OTPAXKEHUS CBETA.

[IpenomiieHue cBeta. 3aKOH TpeOMJICHHUs cBeTa. [loaHOE BHyTpEeHHEE
OoTpakeHHE cBeTa. MCmoyib30BaHHWE IIOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKHUX CBETOBO/IAX.

Jlunza. Xonm nyder B smH3e. Ontudeckas cucTeMa (oroarrapara,
MHUKpOCKONa U Tejeckona. ['ma3 kak onTuyeckas cucrtema. binu3opykocTh H
JalTbHO30PKOCTh.

Paznoxxenue Oenoro ceera B crekTp. OmnbiTel HpetoToHa. CroxeHue
CIIEKTpaJIbHBIX LIBETOB. Jucniepcus cBeTa.

Jemoncmpayuu.

1. IIpsmonuHENHOE pacIpOCTPAHEHUE CBETA.

2. OTpaxkeHue CBeTa.

3. Ilomyuenue wu300paXeHUl B IIJIOCKOM, BOTHYTOM |  BBIMYKJIOM
3epKaJIax.

[Ipenomiienue cBera.

OnrTuyeckuii CBETOBOI.

Xox mydeii B coOuparonieil JIMH3e.

XoJ1 Iydel B pacCEenBarOIICH JIUH3E.

[Tonydyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

. Ilpunnun nevictBus GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOMA.

10. Mopens Tinasza.

11. Paznoxenue 6e10ro cBeTa B CIEKT.

12. [lomydyenue 6e10ro cBETa MPU CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnsie pabomel u onvimeol.

1. HccnenoBanue 3aBUCUMOCTH yrila OTPa)XKEHUsI CBETOBOTO Jiyda OT yrijia

naJCHUS.

2. M3yuenune xapakTepuCTUK N300paKeHUs MPEAMETa B TUIOCKOM 3epKaJie.

3. HccnegoBaHue 3aBUCHMOCTH YIJIa MPEJIOMIJIEHUSI CBETOBOrO Jiyda OT

yTJia MaJIeHUs] Ha TPAHUIIE «BO3TyX—CTEKIION.

4. llonmyueHnue u300pakKeHHM C MOMOIIBIO COOUPAIOIIEH JTMH3BI.

5. OnpeneneHue (POKYCHOTO  PACCTOSHUS W ONTHYECKOW  CHUIIBI

coOmparoIei JTUH3HI.

6. OmBITHI MO Pa3I0KEHUIO OETIOT0 CBETa B CIIEKTP.

7. OmbITHI 0 BOCTIPUSTHIO IIBETA MPEIMETOB MPU UX HAOIIOJICHUU Yepes

IIBETOBbIC (DUIIHTPHI.

Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.

Omnewitel Pezepdopaa u ruranerapuas moaens atoma. Monens atoma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHTel. JIuHevaTeie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oeta- u ramma-usnyudeHus. CTpoeHue
aTOMHOro  snapa. HyknoHHas  Momenb  atomMHOro — siapa.  M3oromsl
PannoaktuBHbie npeBpaienus. [lepuoa nomypacnaga aTOMHBIX sIEp.

SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsA0BOrO U MacCCOBOTO YMCEIL.
DHeprus CBsi3M aTOMHBIX snep. CBsi3b Macchl U 3HEpruu. Peaknuu cuHTe3a U
nenenusd siaep. Ucrounuku sneprun CotHIa U 3BE3I.

SnepHas sHepreruka. JleWCTBUS PaJMOAKTUBHBIX W3IyYCHUN HaA >KUBBIC
OpraHU3MBI.

©®NoO U A



Jemoncmpayuu.

CnexTpbl U3ITy4eHUS U MOTJIOEHHUS.

CnexTphl pa3IuvyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

Pabora cuérunka HOHM3UPYIOUIUX U3JTYICHUH.

Perucrpanus uzimydeHus: IpUpPOJAHBIX MUHEPAIIOB U MMPOAYKTOB.

./Iaéopamopuble pabomul u onvimeol.

1. HaGnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTULBI IO TOPMO3HOMY

nyTH (1o gororpadusm).

3. H3Mmepenue panoakTUBHOTO OHA.

IToBTOpPHUTENHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpUTENHEHO-00001IIAIOIINA MOZYJIb peaHa3HaYeH TUTSL
CUCTEMATH3allMK W OOOOIICHUS TMPEAMETHOrO COJEPKaHUS W OMbITa
JeSTeIbHOCTH, MPUOOPETEHHOTO MPU U3YYCHUH BCEro Kypca (PU3MKH, a TakkKe
JUTSI TIOJITOTOBKM K OCHOBHOMY TOCYJI@pPCTBEHHOMY 3K3aMEHY IO (U3UKE ISt
oOy4Jaronuxcsi, BRIOPABIIMX ATOT YY€OHBIN TIPEIMET.

[Ipy wm3yyeHHH NAHHOTO MOJIYJS PEAIU3YIOTCS U CHCTEMATU3UPYIOTCS
BUJIBI JICSTENBHOCTA, HAa OCHOBE KOTOPBIX OOECIEUYMBACTCS JTOCTHXKCHHE
OPEIMETHBIX W METalpeIMETHBIX IUIAaHUPYEMBIX pPE3yJbTaTOB OOYYEHHS,
dbopMHpyeTCsl €CTeCTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOCHUE HAYUHBIX METOJ/IOB
UCCJICIOBAHUS SIBJICHUM MIPUPOJIBI M TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATh
dusnueckue sSBICHUS, PUMEHSS TOJyYCHHbIC 3HAHUS, pellaTh 3aJladyd, B TOM
YUCJIE KAUECTBEHHBIE U YKCIIEPUMEHTAJIbHBIE.

[IpyHIMOUATBPHO ~ JESATEIBHOCTHBI  XapakTep  JAaHHOTO  pasjela
peanu3yeTcs 3a CUET TOro, 4TO 00YJarOUIUECs BHIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM MpeIaraeTcs:

HAa OCHOBE IMOJYYCHHBIX 3HAHUW paCMo3HaBaTh W HAYYHO OOBSICHATH
dusnuecKkue BJICHUS B OKPY KaIOIIEH MPUPOJIE U TTOBCETHEBHOM KU3HH,

UCIIOJIb30BaTh HAy4YHBbIE METOJbI UCCIEAOBaHUS (HU3UUECKUX SIBJICHUI, B
TOM YHCJIE JJI POBEPKHU THUIOTE3 U MOJTYUYEHHUS] TEOPETUUECKUX BBIBOJOB;

OOBSACHITh HayYHBIE OCHOBBI HamOOJee Ba)KHBIX JOCTHIKEHH COBPEMEHHBIX
TEXHOJIOTUH, HAlpUMep, MPAKTHUYECKOTO  HCIOJb30BaHUS  PA3JIMYHBIX
HMCTOYHUKOB SHEPrMM HA OCHOBE 3aKOHA NPEBpALIECHUS U COXPAHEHUS BCEX
U3BECTHBIX BUJIOB SHEPIUH.

DU A WwN R



IINIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSA ITPOT'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOro 00mIero o0pa3oBaHMs

HAIIPaBJICHO HAa AOCTHKCHHC JIMYHOCTHBLIX, MCTAIIPCAMCTHBIX H IIPCAMCTHBIX
O6paBOBaTCJII)HI>IX PE3YIILTATOB.

B pesynbrare wu3ydeHuss (U3MKA HA YpPOBHE OCHOBHOTO OOIIETo

oOpazoBaHuss y oOywawrmierocs OyayT cpOpMHUPOBAHBI  CIICIYIOIIHE
JUYHOCTHBIC Pe3yJIbTaThl B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

— TIpPOSIBJICHUE MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHUIO
pOCCUCKOMN (hU3UYECKON HAYKH;

— IIEHHOCTHOE OTHOIIICHUE K JIOCTHXKCHHSIM POCCUNCKUX YUEHBIX-(HU3UKOB;
2) rpaskKaaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTHMBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO
3HAUYMMBIX M OTHYECKUX TNPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN PU3UKH;

— OCO3HaHHE BaXKHOCTU MOPAJIBHO-3TUYECKUX MPUHILMUIIOB B AEATEIbHOCTU
YYEHOT0;

3) 3¢TeTH4€eCKOro BOCIIUTAHMSI:

— BOCIIPHUSITUE ICTETUUECKUX KA4eCTB (DU3UUECKON HAYKHU: €€ TApMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

— OCO3HAHUE IEHHOCTH (U3MYECKOM HAyKH KaK MOIIHOTO WHCTPYMEHTa
MO3HAHUSI  MUPa, OCHOBbl  Pa3BUTHUA  TEXHOJIOTMH,  Ba)KHEUIIEH
COCTaBIISIIOIIEN KYJIbTYPBIL;

— pa3BUTHE HAYYHOU JI0003HATETHLHOCTH, HHTEpPECA K HUCCIEI0BATEIbCKOM
JEATEIIbHOCTH;

5) d¢opmupoBaHusi KyJAbTYpPbl 310POBbSI W 3MOLMOHAJBLHOIO
0J1aronoJIy4us:

— OCO3HaHHME IIeHHOCTH Oe3omacHoro oOpasza >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXXHOCTH MpaBUJI OE30MaCHOTO IOBEICHUS Ha
TpaHCIIOpPTE, Ha IOPOTaxX, C SJIECKTPUYECKUM U TEIUIOBBIM 00OpYIOBAHHEM B
JIOMAIIHUX YCIIOBHUSIX;

— c(opmMupoBaHHOCTh HaBBIKA peQUIEKCHU, MPU3HAHKWE CBOETO IMpaBa Ha
OIIMOKY M TaKOTO € MpaBa y APYroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

— aKTUBHOE y4YacTHE B PEHICHUM MPAKTUYECKUX 3a/1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON OpraHu3allid, TOpoJa, Kpas) TEXHOJIOTUYECKOW U
COIIMAJIbHON HAIPaBJICHHOCTH, TPEOYIOIMX B TOM YHUCIE M (U3HUYECKUX
3HAHUU;

— UHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOodecCrid, CBI3aHHBIX C (PU3UKOM;
7) 3K0JIOrM4e€CKOro BOCIIMTAHMS :

— OpHUCHTAIMS HA NMPUMEHEeHNEe (PU3NYECKUX 3HAHWM /I peIeHUs 3a/1a4d B
00JIaCTH OKPY’KAIOMICH Ccpeipl, IUIAHUPOBAHUS TMOCTYMKOB M OICHKH WX
BO3MOYKHBIX TOCIICICTBUU I OKPYKAIOIIEH CPEIbI;

— OCO3HaHME TI00ATHHOTO XapaKTepa dKOJOTUUYECKUX MPOOJIeM U MyTen uX
pelieHus;

8) ajanTanuu K M3MEHSIOUIUMCS YCJIOBUSIM COUMAJIBLHOW M NMPUPOAHOI
cpeabl:



- HOTpe6HOCTB BO BSaHMOHeﬁCTBHH IIPpHU BBIIOJHCHUHU I/ICCJIGIIOBaHI/Iﬁ )41
IIPOCKTOB (1)H3PI“ICCKOIZ HAIIpaBJICHHOCTH, OTKPLITOCTL OIIBITY W 3HAHHWAM

JPYTHX;

e — TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO
NeSTEeIbHOCTD;

e — TMOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUN, B TOM YHUCIE

bopMyIMpoBaTh HJEU, MOHSATUSA, THUNOTE3bl O (U3NYECKUX OOBEKTaX u
SIBJICHUSIX;

e — OCO3HaHHE ACPUIUMTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B
obsactu PU3HKY;

e — IUIAHUPOBAHHE CBOETO PA3BUTHUS B MPUOOPETEHHH HOBBIX (PU3MYECKUX
3HAHUM;

e — CTpEMJICHHE aHaJU3UPOBATh U BBIBISTH B3aUMOCBSI3H IPUPOJIBI,

oOIecTBa U AKOHOMHUKH, B TOM YHCJIE C MCHOJb30BAaHHEM (PU3MUECCKUX
3HAHMU;

e — OIICHKAa CBOUX JICMCTBUU C YYETOM BIIMSAHHUS Ha OKPYXAIOUIYIO Cpeny,
BO3MOJKHBIX TJI00aJIbHBIX TTOCIICICTBHI.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesymnprare ocBoeHHS TporpaMMbl 1O (pu3uMKe Ha YpOBHE OCHOBHOTO
obmero  oOpa3oBaHuss y  oOyuwatomerocss  OyayT  cOpMHUPOBAHBI
MeTanpeaMeTHbIE pPe3yJbTaThl, BKITFOUAIOIITHC M03HABATEIIbHBIC
yYHHUBEpCaJbHBIC YYeOHBIC JICWCTBHSA, KOMMYHUKATHBHBIC YHHUBEpCAIbHBIC
yueOHbBIC ICHCTBHS, PETYJIATUBHBIC YHUBEPCAIBHBIC YIeOHBIC JCHCTBHSI.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Jilornueckue JeiicTBUA:

e BBIABIATh M XapaKTEPHU30BaTh CYIICCTBCHHBbIC NPH3HAKH OOBEKTOB
(siBNICHMI);

e YCTAHABJIWBAThH CYIIICCTBCHHBIM IpH3HAK KiacCH(pUKAIIMHA, OCHOBAHUS
JU1s1 0000ITICHUS U CpaBHEHNS,

e BBIABIATh 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PpPaccMaTPUBAEMBIX
dakTax, MaHHBIX M HAONIOJACHUAX, OTHOCAIIUXCA K (PHU3NUYESCKUM
SIBIICHUSIM,

e BBIABIATH NPUYMHHO-CIICICTBEHHBIE CBSI3U MPU U3YYCHUHU (DU3NUSCKUX
SBJICHUW W TPOIECCOB, JIeNIaTh BBIBOABI C  HMCIOJH30BAHHEM
JNEIYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHUM, BBIIBUTATh THIIOTE3bI
0 B3aMMOCBS35X (DU3NUSCKUX BEITUYMH;

e CaMOCTOSITEILHO BBIOMpPATH CIOCOO pelieHus y4uyeOHOW (u3nyeckomn
3a/1a9M (CpaBHEHHE HECKOJIBKUX BApUAHTOB PEIICHUs, BRIOOP Hanbosee
MOIXO/ISIIIETO C YYETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarejabCcKue J1eCTBUSA.

e HCMOJBb30BaTh BOMPOCHI KAaK  HCCIEAOBATEIBCKUNA  HMHCTPYMEHT
MMO3HAHUS,;

e TMPOBOJAUTH TIO CAMOCTOATEIHLHO COCTABJICHHOMY IIJIaHy  OIIBIT,
HECJIOKHBIN (DU3UYECKUN OKCIIEPUMEHT, HEOOJIBIIOE WCCIEeI0OBaHNE
(U3UYIECKOTO SIBJICHUS,

e OIICHMBATh Ha IPUMEHHUMOCTb MW JOCTOBEPHOCTh HH(pOPMAIIHUIO,
MOJIYYCHHYIO B XOJI€ UCCIIEIOBAHUS WU DKCIIEPUMEHTA,;



CaMOCTOATENbHO  (popMylHpoBaTh 000OIIEHUS UM BBIBOABI IO
pe3yibTaTaMm NPOBEIEHHOTO HAOIIOACHMS, OTIbITA, UCCIEIOBAHUS;
IPOTrHO3UPOBATh BO3MOXKHOE JajbHEilIee pa3BUTHE (PUBHUECKHUX
MPOLIECCOB, a TaKXK€ BBIABUTATh MPEANOIOXKEHUS 00 MX PAa3BUTUU B
HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

NPUMEHSThH Pa3IMYHbIE METOJbl, HTHCTPYMEHTHI U 3aIPOChI IPU MOUCKE
1 0TOOpe MH(POPMALIUU UK JAHHBIX C YUETOM MPEISIOKEHHON yueOHOM
dusnueckoii 3a1a4u;

aHaJIN3UPOBATh, CHUCTEMaTU3UPOBATH u UHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U POPM MPEICTABICHHUS,
CaMOCTOSATENIbHO BBIOMPATh ONTHUMaNIbHYI0 (OpPMY MpeCTaBICHUS
uHboOpMaIlMM U WUIIOCTPUPOBATh pelIaeMble 3aJladyd HECI0KHBIMU
CXeMaMu, uarpaMmmamMu, HTHOU rpaukoi 1 MX KOMOWHALIUSIMH.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe NeiCTBUS:

B X0JIe 00CYXKJICHHSI yIeOHOTO MaTepHaa, pe3yJIbTaToOB Ja0opaTOPHBIX
paboT W MPOEKTOB 3ajaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOi
TeMbl W BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha pPCIICHHE 3aJadyd |
nojjiepkanue 0J1aro’KenaTeIbHOCTH OOICHNS,

COTIOCTABJISATh CBOM CYXKJICHHS C CYXICHUSIMH IPYTUX YYaCTHUKOB
yajora, 0OHapyKUBaTh pa3Inure U CXOJACTBO MO3UIINM;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;
MyOJIMYHO TPEJCTABIATh PE3YIbTAThl BBIMOJHEHHOTO (hHU3UYECKOTO
OTIbITa (SKCIIEPUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

MOHUMAaTh W  HCIOJb30BaTh  IPEUMYIIECTBA  KOMAHIHON M
WHIWBHUIYaTbHOW paOOThl MPH PEIICHUH KOHKPETHON (u3nueckoit
po0JIeMBI;

IPUHUMATh 1IeIM  COBMECTHOM JICSITCIBHOCTH, OpPTraHM30BHIBATh
IeHCTBUS TI0 €€ JOCTHIXKEHUIO: PACHpPEAeNIsITh POJH, 00CYXaaTh
IPOIECChl U PE3YyJIbTaThl COBMECTHOM pPabOTHI, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh palOOThI, TOCTUTass KaueCTBEHHOI'O pe3yJsbTaTa
110 CBOEMY HANPAaBJICHUIO U KOOPAUHHUPYS CBOM JICUCTBUS C APYTUMHU
YJieHaMHd KOMaH/Ibl;

OIICHMBATh KauyeCTBO CBOETO BKJIaJIa B OOIIUI MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSTEIILHO C(POPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpCAJbHbIEC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

BBISIBIISITH  MPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYalUsX,
TpeOyIOMUX ISl peleHus] PU3NIECKUX 3HAHUIA;

OPUEHTHUPOBATLCA B PA3NIMYHBIX MMOJAXO0JAX TMPUHITHS PEIICHUN
(MHAMBUAYATBHOE, IPUHITHE PEIICHUs B TPYIINE, MPUHATHE PEIICHUN
TPYIION);

CaMOCTOSTENILHO COCTaBIISATh AJTOPUTM pelieHus: (HU3NYecKor 3amauun
WM TUTAHA WCCIICJIOBAaHUS C YYETOM HMEIOIIMXCA PECypcoB U
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTHPOBATh IpeajiaracMbie
BapUAHTHI PELICHUM;

JIenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), AMOIUOHAJIbHBbIN HHTELJIEKT:



JaBaTh aJCKBATHYIO OLEHKY CHUTyalluM W TMpejiaraTh IUlaH e€
U3MCHEHMUS;

OOBSACHATh TNPUYUHBI JIOCTHKEHUS (HEIOCTHKEHUSI) PpEe3yJbTaTOB
NeSTeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBHI B JIEATEILHOCTH (B TOM YHCII€ B X0 BHITIOJHEHUS
(Gu3MUeCKOro MCCEeNOBaHUS WJIM TIPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, U3MEHUBIIMXCA CUTyallud, YCTaHOBJIEHHBIX OIIMOOK,
BO3ZHUKIIIMX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIH U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIpyroro 4ejloBeKa B XOJ€ Ccropa WIu
JUCKYCCUM Ha HAy4YHYI0 TEMY, IMOHHMMAaTb MOTHUBBI, HAMEPECHUS H
JIOTUKY JPYToro;

NpU3HABATh CBOE MPABO HA OLIMOKY MPHU PEIIeHUH (PU3MYECKUX 3a7ad
WIHM B YTBEPXKJACHUSIX Ha HAYYHBIE TEMBI M TAKOE K€ MPABO JIPYroro.

HHPEAMETHBIE PE3YJIBTATBI

K KOHIIY O6y"I€HI/I}I B 7 KJacce MNpCAMCTHBIC PC3YJIbTAaThbl HA 0a30BOM
YPOBHC OOJIZKHBI OTpaKaThb C(bOpMI/IPOBaHHOCTB y 06yqa}oumxc;1 YMGHI/II>JII

UCIIOJIb30BaTh TOHATHS: (U3HMYECKUE U XUMHUYECKUE SIBJICHUA,
HaAO0JII0/ICHHE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, SAUHUIBI (PU3UUECKHUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbIe COCTOSIHUSI BelecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBW)XEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJIUHEHHOE), TPAaeKTOpHs, PaBHOJEHCTBYIOIIAS
cuina, gepopmanus  (ympyras, —IUIaCTUYECKasl),  HEBECOMOCTb,
COOOMIAIOIINECS COCY/IBL;

paznuyaTth sBACHUS (nud@y3us, TEIIOBOE JBIXKEHHE YacCTHI]
BEIIIECTBA, PAaBHOMEPHOE [BIKEHHE, HEPaBHOMEPHOE JIBUXKEHUE,
WHEPIMS, B3aUMOJICUCTBUE TEJl, pPaBHOBECHE TBEPABIX TEI C
3aKpEIUIEHHONW OChIO BpalleHus, IMepefada JJaBJICHHUS TBEPIbIMU
TeJIaMH, >KHJIKOCTSIMH M Ta3aMu, aTMOochepHOE MaBlICHHE, IJIaBaHUE
TEJ, TPEBPAIICHUS] MEXaHWYECKONW DHEPruM) MO OMUCAHUI0 UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIINX
JTaHHOE (PU3UYECKOE SIBICHUE;

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3HUECKUX SBJICHUA B
OKPYXAIoIlleM MHUpE, B TOM 4YHcCie (U3UUECKUE SBIICHUS B MPHUPOJIE:
IPUMEPHI ABUKEHUS C PA3TUYHBIMU CKOPOCTSIMU B JKUBOW U HEKWUBOU
npupoje, ACHCTBUE CHIJIBI TPEHUS B TPUPOJIEC U TEXHUKE, BIUSHUC
aTMOC(epHOro JaBJCHUS Ha KMBOW OpPraHuW3M, IUIaBaHUE PbIO, pblyaru
B TeJ€ YeJoBEKa, MPH 3TOM TNEPEBOJUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (DU3UIECKUX
SIBJICHUIM;

OMHCHIBATh HW3YYCHHBIE CBOWMCTBA Tel U (PU3NYECKUE SIBICHUA,
UCTIONB3ysl  (U3MUECKUE BEIMYMHBI (Macca, O00BEM, IUIOTHOCTH
BEIIIECTBA, BPEMsl, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa YIIPYTOCTH,
Cujia TSOKECTH, BEC Tella, CWiIa TPEeHHs, JaBiieHue (TBEPAOro Tena,
KUJKOCTH, Ta3a), BBITAJKHUBAIONIAS CHJIa, MEXaHW4YecKas paboTa,
MOIIIHOCTb, IUICYO CHJIBI, MOMEHT CHJIbI, KOA(P(UIUECHT TOJIE3HOTO
JIEHCTBUS MEXaHU3MOB, KUHETUYECKAsl M TIOTCHIIMAJIbHASI DHEPTHS ), TIPU
OTHMCAHUH TPABUILHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOJIH3YyEMBbIX
BEIIMYMH, WX OO0O3HAYEHUS W €IWHUIIBI (PU3NYECKUX BEIUYMH,



HaXOIUTh (GOPMYIIbl, CBA3BIBAIOLIME JAHHYIO (DU3NYECKYIO BEITMUYUHY C
JIPYTUMU BEJIUYMHAMH, CTPOUTH TpadUKU H3YUYEHHBIX 3aBHUCHUMOCTEU
(bu3HUECKUX BEJINYUH;

XapaKTepu30BaTh CBOWCTBA Tes, (PU3WYECKHE SIBICHUS U TIPOIECCHI,
UCIIOJIb3Yys TMpaBUJia CIOXKEHUs CWI (BIOJIb OJHOW MPSIMOi), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumesna, IpaBUIO PaBHOBECHS pblyara
(Obmoka), «305I0TO€ MPaBUJIO» MEXAaHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKOW PHEPrUM, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3alIMChIBATh €70 MAaTEMaTUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3MYECKUEe SIBJICHUS, MPOLECCHl U CBOMCTBA Tell, B TOM
YuCJI€ M B KOHTEKCTE CHUTYyallMil MPAKTUKOOPHUEHTHPOBAHHOTO
XapakTepa: BBISBIATbD NPUUYMHHO-CIEACTBEHHBIE CBS3U, CTPOUTH
00bsicHEeHHEe U3 1—2 JIOTHYECKHMX IIIaroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX
CBOMCTBa  (U3MYECKUX  SBJICHUM, (PU3MUECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacy€THblE 3aayd B 1—2 NEWCTBUS, HCIOJb3Yys 3aKOHBI U
dbopmMyIbl, cBsI3bIBaOIINE (U3MUECKUE BETUYMHBI: HA OCHOBE aHAJIM3a
yCIOBUSL 3aJayd  3alUChIBaTh KPAaTKOE YCIOBUE, TIOJCTaBISTh
¢dusnueckre BeIUYUHBI B (OPMYJIBI U MPOBOJUTH PAaCU€Thl, HAXOIUTh
CIIpaBOYHBIE JaHHbIC, HEOOXOAUMBIC IS PEIICHUs 3aj7ad, OICHUBAThH
PEATUCTUYHOCTD MOJTyYeHHON (PU3UYECKON BEJIMUMHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEUIUTh TPHU TOMOIIH
Gu3MUeCKMX METOJIOB, B OINHUCAHUM HCCIEIOBAHUSA  BBIICIATH
IpOBEpsEMOE MIPEATIOIOKEHHE (rumotesy), pa3nyarh u
UHTEPIPETUPOBATH MOJTYUYEHHBIN Pe3ybTaT, HAXOIUTh OMMUOKHA B XOJI€
OTIBITA, JIETIATh BBIBOJIBI IO €70 PE3YJIbTATAM;

IPOBOJUTH OINBITHI MO HAOMIOACHUIO (PU3MYECKUX SBICHUU WU
¢u3nueckux  CBOWCTB  Tel:  (opmMynupoBaTh  IPOBEpSEMbIC
NPEANnoiIoXKeHuss, coOupaTh  yCTAaHOBKY U3  MPEIJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XO/I OMBITA U ()OPMYITUPOBATH BHIBO/IHI,
BBIMIOJIHATh TMPSAMbIE MU3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MAacCChl Tela,
00béMa, CHIIBI W TEMIIEpaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
u(poBBIX TPHUOOPOB, 3aMHUCHIBATH IMOKAa3aHUS MPUOOPOB C yUETOM
3aJIaHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IIPOBOJUTH UCCIICIOBAaHUE 3aBUCUMOCTH OAHOM (PM3HUYECKON BETUYHHBI
OT JPYro#l ¢ UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUHN (3aBUCUMOCTH ITYTH
PAaBHOMEPHO ABMKYIIETOCsS Tella OT BPEMEHM JIBMKEHUS Teia, CHUJIbI
TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN
TE€ W HE3aBUCUMOCTU CHUJIbI TPEHHUS OT IUIOLAAU CONMPUKOCHOBEHHS
T€J, CUJIbl YIPYTOCTH OT YAJIMHEHUS NPYKUHBI, BBITAIKUBAKOIIEH CHIIbI
OT 00bEMa MOTPYKEHHOM YacTU Tela M OT IJIOTHOCTH KHAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJia, OT TIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJO0, YCIOBUM MIIABAHUS TEJI, YCIOBUN PaBHOBECHS pblyara
1 OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHWUU y4E€OHOTO HCCIIEIOBAHMSI,
coOupaTh  YCTAaHOBKY Y  BBINOJHATH  WM3MEPEHUSs,  CIeAys
MPEIOKCHHOMY  TJIaHy, (UKCHUPOBATh PE3YJbTAThl  MOTYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BUJE MPEIIOKEHHBIX TaOIUI] U
rpaduKoB, AeNaTh BHIBOJBI 110 pe3yIbTaTaM UCCIICIOBAHHS;

MIPOBOJIUTH KOCBEHHBIC M3MEPEHUS (HU3MYECKUX BEIMYHUH (IJIOTHOCTH
BEIIIECTBA JKUJKOCTH M TBEPJOTrO TeJja, CHJIa TPEHUS] CKOJIbXKEHHS,
JABJICHHE BO3/lyXa, BBITAJIKUBAIONIAs CWIa, JEWCTBYyIOIIas Ha



K

NOTPY>KEHHOE B JKUJAKOCTb TEJNO, KOADPHUIMEHT MOJIE3HOr0 ICHCTBUS
IPOCTBIX MEXAHU3MOB), CJEAys MNPEJIOKEHHON HWHCTPYKIUU: TpU
BBITIOJIHEHUU U3MEPEHUI cOOUpaTh SKCIEPUMEHTAIIbHYIO YCTAaHOBKY U
BBIYKCIIATH 3HAUEHHE UCKOMOW BEJINYUHBI,

coOno/laTh MpaBUjia TEXHUKM O€30MacCHOCTH Mpu  pabore ¢
J1a00paTOPHBIM 000PYIOBaHUEM;

yKa3bIBaTh MPUHIUIIBI JEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPOMNCTB:
BEChI, TEPMOMETpP, JTUHAMOMETP, COOOIAIOIIUECS COCYIbI, OAPOMETD,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTB;
XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HA WX OmucaHus (B TOM YHCIIE:
MNOJIIUITHAKY, YCTPOMCTBO BOJOIMPOBOJA, THAPABIMYECKUN Mpecce,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HAcoOC, apeoMETp), HCHOJb3Ys
3HAHUST O CBOMCTBaX (UBMYECKUX SIBJICHUH U HEOOXOAHMBIC
¢du3rUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MpUMEpPHl  (HaXoAUTh UWHOOPMAIMI0O O MpUMepax)
IPAKTUYECKOTO MCTOIB30BAHUS (PU3NYECKUX 3HAHWUU B MOBCEIHEBHOU
KU3HU ISl 0OecrieueHusi 0€30IacCHOCTH MPU 0OpallleHuU ¢ MpudopaMu
U TEXHUYECKUMH yCTPONCTBAMHU, COXPAHEHHUSI 3JI0POBbSI U COOJIOICHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY>KaIOIIIEH cpejie;
OCYIIECTBJISATH OTOOpP HUCTOYHHMKOB HHGopmanuu B HWHTEepHeTe B
COOTBETCTBMM C 33JaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUW U MYTEM CpaBHEHUS PA3JIMYHBIX HCTOYHUKOB
BBIICNIATh HMH(POPMAILIMIO, KOTOpas SBISIETCS MPOTUBOPEUYUBON WU
MOJKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBIMOJHEHWH Y4YEOHBIX 3aJaHUN  HAay4dHO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO COJIepKaHUs, CIPABOYHBIC
MaTepuaibl, pecypchl cetu  MHTepHeT, BiaAeTh MNpUEMAMHU
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIE KpAaTKHE MHUCHbMEHHBIE W YCTHBIE COOOIIEHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(POpMALIUU PU3NUECKOTO COJICPIKAHMS, B
TOM 4HCJI€ MyOJMYHO JenaTh KpaTKUE COOOIIEHHS O pe3yJibTaTax
NPOEKTOB WM YYEOHBIX HCCIEAOBaHHWI, TPHU OSTOM TIPaAMOTHO
UCIIOJIb30BaTh M3YUYCHHBIN TOHATUWHBIN anmapat Kypca (U3UKH,
COTPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

NP BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEAOBAHHUM pacrpenemsiTh
00S13aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBHIMIOJHEHHWEM IUIaHA JCHCTBUM, aJeKBAaTHO OIICHUBATH
COOCTBEHHBI BKJaJA B JIEITENIBHOCTh TPYIIBI, BBICTpAaUBaThH
KOMMYHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPY>KAOIIIHX.
KOHIly oOyueHuss B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS] YMEHHUIA:

HCNOJIb30BaTh MOHATHS: Macca W pa3MeEPbl MOJEKYJ, TEIIOBOE
JIBUKEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHHSI BEIECTBA,
KpUCTAJUTMUECKUEe W aMOp(HBIE TeJla, HACHIIEHHBIN U HEHACHIIICHHBIN
map, BJIAXHOCTb BO3/yXa, TEMIEpaTypa, BHYTPEHHsS JHEprus,
TEIUIOBOM  JIBUTaTelb, DJIEMEHTAPHBIM  DJIEKTPUYECKUU  3apsj,
3JIEKTPUYECKOE TMOJIe, MPOBOJHUKA U AUBJIEKTPUKH, IMOCTOSIHHBIN
3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;



pasnuyaTh sBJICHUA (TEIUIOBOE PacIIUPEHUE U CKaThe, TeIlonepenaya,
TEIJIOBOE  PAaBHOBECHE, CMAayuMBaHWE, KaNWUISAPHBIE  SIBJICHUS,
UCIIapeHue, KOHJICHCAIU, IJIaBJICHHUE, KpUCTAILTU3a s
(oTBepaeBaHUE), KHUIIEHWE, Temionepenaya (TEIIONPOBOAHOCTD,
KOHBEKIHUS, U3TyUEHUE), FJICKTPU3allUs TN, B3aUMOJICUCTBUE 3apsiiOB,
NENCTBUS AIEKTPUYECKOTO TOKa, KOpPOTKOE 3aMbIKaHHE,
B3aUMOJEHCTBUE MAarHUTOB, IEUCTBUE MATHUTHOT'O TIOJISI HA TPOBOJHUK
C TOKOM, DOJEKTPOMarHUTHAasT HHAYKIMA) MO ONHCAHUIO HX
XapaKTEpHBIX CBOWCTB W HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX
JTaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE M3YYCHHBIX (DU3UYECKUX SIBICHUU B
OKpYXalollleM MHUpE, B TOM 4YHcie (U3UUYECKUE SBJICHUS B MPHUPOJIE:
NOBEPXHOCTHOE HATSKEHHE W KaNWULSIPHBIE SIBJICHUS B MPHUPOJE,
KpUCTAJUIbI B mpupoje, uznydeHue CoiHIa, 3aMep3aHue BOJIOEMOB,
MOpckue Opusbl, 0Opa3oBaHHE pOCBl, TymaHa, WHEs, CHera,
ANIEKTPUYECKUE SIBJICHUS B arMocdepe, DICKTPUUYECTBO IKUBBIX
OpraHU3MOB, MArHUTHOE TIoJIe 3eMiu, Jpedd mMmoIcoB, poJib
MAarHuTHOTO TOJISL JUIsl KU3HU Ha 3eMmile, MOJIAPHOE CHSIHUE, IPU 3TOM
NEPeBOJIUTh  NPAKTUYECKYI0  3a7ady B  y4eOHyIO,  BBIIEIATH
CYILIECTBEHHbIEC CBOMCTBA (MTPU3HAKH) (PU3NUECKUX SIBICHUN;
ONMKCHIBATh HW3YYCHHBIE CBOMCTBA Tel U (PU3UYECKUE SIBICHUA,
UCTIONIb3YsT  (U3MYECKUE BENWYMHBI  (TeMIlepaTypa, BHYTPEHHSA
SHEPrusl, KOJIUYECTBO TEIUIOTHI, YJEIbHAsl TEIUIOEMKOCTh BEILIECTBA,
ylelbHasg TEIUIoTa TUIABJICHMS, ylelbHas TEIUloTa mapooOpa3oBaHMs,
ylenbHas TEeIIoTa CropaHus TOIUIMBA, KOY(PHUIMEHT MOJIE3HOTO
NEUCTBUSL TEIUIOBOM MAIlIMHBI, OTHOCUTEIbHAs BJIAXXHOCTh BO3/yXa,
ANEKTPUYECKUN 3apsil, CHJIa TOKA, DJJIEKTPUUECKOE HAMNPSHKEHUE,
CONPOTHUBJIEHUE MPOBOAHUKA, YJIEIBHOE COIMPOTUBICHUE BEUIECTBA,
paboTa ¥ MOIIHOCTB JIEKTPUUECKOTO TOKA), IPU OMHCAHUH MPABUIBLHO
TPaKTOBaTh (PU3UUECKUN CMBICIT UCTIOIB3YEMbIX BEJIMUMH, 0003HAYCHUS
U €IMHULIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTUMH BEJIMYMHAMHU, CTPOUTH
rpauKy U3y4EHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEINYHUH;
XapaKTepu30BaTh CBOWCTBA TeJ, (PU3WUYECKHUE SIBICHUS U TIPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUYECKON TEOPUU
CTPOCHHMSI  BEIIECTBA, NPUHUMUII  CYNEpPHO3UIMU  Toned  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma mid
ydacTka 1enu, 3aKoH Jxoyns—JleHua, 3akoH COXpaHEHUsI SHEPTUH, TIPU
ATOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3aIlMCHIBATH €ro
MaTeMaTU4YECKOE BbIPAKEHUE;

OOBACHATH (PU3NUYECKUE TIPOIIECCHl M CBOMCTBA TEJ, B TOM YHCJIEC U B
KOHTEKCTE€  CHUTyalluli  MPaKTUKOOPHUEHTUPOBAHHOIO  XapakTepa:
BBISIBIIATHh TIPUYUHHOCIIECICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2
JIOTUYECKUX IIaroB ¢ OMOpoi Ha 1-2 M3y4eHHBIX CBOMCTBA (DU3UYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB WJTH 3aKOHOMEPHOCTEH;

pemath pacy€THblE 3aayd B 2—3 JEUCTBHUS, HCIOJb3Yys 3aKOHbI U
dbopmybl, cBs3bIBaOIMKE (GU3MUECKUE BETUYMHBI: HA OCHOBE aHAIM3a
YCJIOBUS 3aJlaud 3alMChIBaTh KPATKOE YCJIOBHUE, BBISIBISATH HEAOCTATOK
JAHHBIX JJIS PEIICHHs] 3aadd, BbIOMpATh 3aKOHBI W (OPMYJIBI,
HEOoOXoauMbIe ISl €€ pelleHus, MPOBOJUTh PAcU€Thl U CPaBHUBATH



MOJlyYeHHOE 3HAaueHUE (PU3NYCCKOW BEIUYMHBI C HM3BECTHBIMU
JTaHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh TPU TIOMOIIU
(U3NYIECKUX METOOB, UCIIOJIb3Ysl ONMUCAHHUE MCCIIEAOBAHMUS, BBIICISATh
IpoBepsieMOe TPEANOIOKCHHUE, OIEHUBATh MPABWIBHOCTh TOPSIKA
NIPOBEJICHHS HCCIICIOBAHUS, I€TIaTh BBIBOIBL;

IPOBOJUTH ONBITHI 1O HAOMIONEHUIO (PU3NYCCKUX SIBICHUN WU
¢u3nIecKuX CBOMCTB Ten (KamWUIApHBIC SIBICHUS, 3aBHUCHMOCTH
JABJICHUS BO3/yXa OT €ro o0béMa, TeMIepaTyphl, CKOPOCTH Tpoliecca
OCTBIBAaHUS W HAarpeBaHUS TpPU H3IYUYEHWH OT IIBETAa H3ITydaromei
(mornomaromeii) MOBEPXHOCTH, CKOPOCTh HCMAPEHUS BOJBI  OT
TEMIEPATyphl JKUIKOCTH W IUIOMAAN €€ MOBEPXHOCTH, AJICKTPU3ALIUS
TET W B3aUMOJICHCTBUE OJJICKTPUUYCCKUX 3apsiOB, B3aUMOJICHCTBHE
MOCTOSTHHBIX MarHUTOB, BU3YyaIU3aIlisl MATHUTHBIX TIOJICH MTOCTOSTHHBIX
MarHuTOB, JEUCTBUS MArHUTHOTO IIOJs Ha TMPOBOJHUK C TOKOM,
CBOMCTBA 2JIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOBUTATENSI TOCTOSTHHOTO
TOKa): (OPMYIUPOBATH MPOBEPSIEMBbIE MPEAMNOIOXKEHUSI, COOUpaATh
YCTAaHOBKY U3 MPEJIOKEHHOTO 000pYAOBaHMS, OMHUCHIBATH XOJ] OMBITA
U GOpMYITMPOBATH BHIBO/IHI,

BBITIOJIHATh ~ TPSIMbIE  U3MEPEHHUS TEMIEepaTypbl, OTHOCUTEIHHOU
BJIQXHOCTU BO3/lyXa, CHJIbl TOKa, HAMpPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JTATUYMKOB (PU3NYECKUX BEIMYMH, CPABHUBATH
pe3ynbTaThl  M3MEPEHHl ¢ y4y€ToM  3aJaHHOM  abCOIIOTHOM
MOTPEIIHOCTH;

IIPOBOJUTH UCCIICIOBAaHUE 3aBUCUMOCTHU OJAHOM (PM3HUYECKON BETUUHHBI
OT JPYrol ¢ HCMOIb30BAHUEM TMPAMBIX H3MEPEHUHN (3aBUCUMOCTH
COTPOTHUBJICHUSI TIPOBOJHUKA OT €ro JJIMHBI, TUIOMIAJHN IONEPEUHOTO
CEUYCHHS] U YJIETLHOTO COIPOTHUBJICHHS BEIIECTBA IMPOBOJIHUKA, CHUJIBI
TOKa, WIYIIEro 4yepe3 MPOBOJHUK, OT HAMpPsHKEHUS Ha TMPOBOJHUKE,
UCCJICIOBAHNUE TIOCJIEIOBATEILHOTO W TapaJUIeIbHOTO COEIMHEHUN
IIPOBOJHUKOB): IJIAHUPOBATh HUCCJIEIOBAHUE, COOMPATH YCTAHOBKY U
BBITIOJIHATh U3MEPEHHUS, CIIeys] MPEJIO)KEHHOMY TIaHy, (PUKCHPOBATH
pe3ynbTaThl MOJYYCHHOW 3aBUCUMOCTH B BHJI€ TaOJHIl U TPaduUKOB,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;

IIPOBOJUTH KOCBEHHBIE HM3MEpeHUs (PU3NYECKUX BeNU4YuH (yIeabHas
TEMJIOEMKOCTh BEIIECTBA, COINPOTHUBJICHHE TMPOBOJHMKA, padoTa H
MOIIIHOCTH JIEKTPUUECKOT0 TOKA): TUIAHHUPOBATh M3MEPEHUsI, COOMpaATh
AKCIIEPUMEHTAJILHYIO YCTAHOBKY, CIEAYs MPEII0KEHHON UHCTPYKIIUH,
U BBIUUCIISATH 3HAUCHUE BEJIMYNHBI,

coOmo/laTh TMpaBUjia TEXHUKKM O€30MacHOCTH Mpu  padbore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

XapaKTepU30BaTh MPUHIUIIBI JCUCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOpPOM HA WX OMUCaHusA (B TOM YHCIIE:
CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETP, MapoBas TypOMHa, aMIIepMeTp,
BOJIBTMETP, CUETUMK DICKTPUUCCKON IHEPTUH, IIEKTPOOCBETUTEIHHBIC
pUOOPHI, HarpeBaTeibHbIC AIIEKTPOTIPUOOPHI (mpumepsl),
ANMEKTPUUECKUE TPETOXPAHUTENH, SJICKTPOMATHUT, DJICKTPOIABUTATEIb
MOCTOSTHHOTO TOKa), WCIOJB3ys 3HAHUS O CBOMCTBAX (DHU3MUECKHUX
SIBJICHHM 1 HEOOXOMMbIC (PU3NYECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M U3MEPUTEIHHBIC
npuoOpsl MO CXeMaM W CXEMaTUYHBIM PHUCYHKaM (KUIAKOCTHBIN
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, TBUTATEIH BHYTPEHHETO
CTOpaHHUs, JIEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMBI JJIEKTPUICCKHIX
ene ¢ TOCIeNOBaTeNbHBIM W MapajlIeNbHBIM  COSIUHEHUEM
DJIEMEHTOB,  pa3jnuas  YCJIOBHBIE  OOO3HAUCHHUS  DJIECMEHTOB
AIIEKTPUICCKUX LICTICH;

OPUBOJAUTH TMPUMEPHl  (HaXOAWTh WH(GOPMALMIO O TpHUMEpax)
MPAaKTHYECKOTO HCIIOJIb30BaHMUS (U3UUECKUX 3HAHWN B MOBCEIHEBHOMN
KU3HU I o0ecriedeHrs 0€301MacHOCTH MpU oOpallieHu: ¢ IpuoopaMu
Y TEXHHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHUS 30POBbsI U COOIIOICHUS
HOPM 3KOJIOTUIECKOTO MOBEACHUS B OKPYXKAIOIICH cpejie;
OCYIIECTBISATh TOMCK HMH(pOpMAuu (QU3MYECKOrO COACPIKAHUS B
WNuTepHeTe, Ha OCHOBE WMCIOIIMXCS 3HAHUN W TYyTEM CpaBHEHUS
JIOTIOJTHUTETBHBIX MCTOYHHKOB BBIICTATh HWH(GOPMAIMIO, KOTOpas
SIBIISICTCS] IPOTUBOPEYUBON MM MOXKET OBITh HETOCTOBEPHOI;
UCIIOJIb30BaTh TMPU  BBIMIOJIHEHUM YYEOHBIX 3aJaHUil  HAy4YyHO--
NOMYJISIPHYIO JTUTEPATypy (U3UYECKOTO COJIepKaHUs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu MuTepHer, BiaaeTh MNpUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE MHUCbMEHHBIC U KPATKUE YCTHBIE COOOIIEHUS,
00001mass uHPOpMALMIO M3 HECKOIBKUX HCTOYHUKOB (PUINYECKOTO
collepKaHUsl, B TOM 4YHCIe NYyOJUYHO MPEACTABISATH PE3yIbTaThl
NPOCKTHOW WM HCCJIENOBATEIbCKONW JEATEIBHOCTH, MPU ITOM
IPaMOTHO UCIIOJIb30BaTh HW3YYEHHBIM MOHATUHHBIN amnmapar Kypca
(bU3HUKH, COMPOBOXK/IATh BBHICTYIICHUE MPE3CHTAIINEH;

OpYU BBINOJIHEHUH YYEOHBIX MPOEKTOB U HCCICAOBAHUM (PU3HMUECKUX
MPOLIECCOB paclpeieisaTh OO0SA3aHHOCTH B TPYINE B COOTBETCTBUU C
MIOCTABJICHHBIMU 33J]]a4aMHU, CJICIUThH 32 BBHIIOJTHEHUEM IJIaHa JEeHCTBUN
U KOPPEKTHPOBATH €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B
JeSITETbHOCTD TPYTIIBI, BBICTPanBaTh KOMMYHUKAaTUBHOE
B3aMMOJICHCTBHE, MMPOSBIISSE TOTOBHOCTH pa3peiaTh KOH(IUKTHI.

KOHIly oOyueHus B 9 KJjacce MpeaMETHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

VCIIOJIB30BAaTh IIOHATHUA: CHUCTEMA OTCYETA, MarepuajibHas TOYKa,
TPaeKTOpUs, OTHOCUTEIIBHOCTH MEXaHUYECKOT O JIBUKECHUS,
nedopmanus (yrnpyras, IiIacTUYecKas), TPEHUE, IIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, HEBECOMOCTb U TEPErpy3KH, IIEHTP THKECTH, aOCOIIOTHO
TBEPLOE TEJIO, LEHTP THKECTA TBEPAOIO Tela, pPaBHOBECHUE,
MeXaHU4eCcKue KojeOaHus U BOJHBI, 3BYK, MH(GPA3BYK U YIbTPa3BYK,
DJICKTPOMArHUTHBIE BOJIHBI, IKajda 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JAJbHO30PKOCTh,  CHEKTPHl  HCIYCKaHUS U
norJiomenusi, anbda, 6eTa- U ramMma-u3IydeHUs, HU30TOIbI, SACpHAS
DHEPIEeTUKA,

paszinyath SIBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOIMHENHOE
JIBDKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEWMHOE IBUXKEHUE, CBOOOIHOE
MMajgeHue  TeJ, PaBHOMEPHOE  JABWXXEHUE  TI0  OKPYXKHOCTH,
B3aUMOJICCTBUE TE€J, PEAKTUBHOE JIBIDKCHHE, KOJIEOATEIHHOE
JBIDKEHUE (3aTyXarolue W BBIHY)KJICHHBIE KoJieOaHUs), PE30HAHC,
BOJIHOBOE  JIBUKEHUE, OTPaXXEHUE  3BYKa, MPSIMOJIMHENHOE
pacnpoCTpaHEHUEe, OTPAXEHUE U IPEIIOMIICHUE CBETA, IOJIHOE
BHYTpPEHHEE OTPa)KEHHE CBETA, Pa3joKeHHUE OEJIOT0 CBeTa B CHEKTP U



CJIOKEHUE CHEKTPaJIbHBIX LIBETOB, AMCIEPCHUS] CBETA, E€CTECTBEHHAs
PaANMOAaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTpa U3ITyUEHHUS)
0 OINHMCAHUI0O HUX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh MPOSBJICHUE M3YYCHHBIX (U3MUECKUX SBJICHUA B
OKpyXarolleM MHUpe (B TOM uuciie (U3UUYEeCKue SBICHHUS B MPHUPOJIE:
OpPWIMBBL M OTJIMBBL, JBWXKeHUE 1uiaHeT CONHEYHONM CHCTEMBI,
PEaKTUBHOE JBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPHUSITUE 3BYKOB
KUBOTHBIMH, 3E€MIICTPSICEHUE, CEUCMMUYECKHE BOJHBI, I[yHAMH, 3XO,
[[BETA TEJ, ONTUYECKUE SIBJICHUSI B IPUPOE, OMOJIOTHYECKOE JEeHCTBUE
BUJIUMOTO,  YJIbTPA(HUOIETOBOTO U PEHTTEHOBCKOI'O  U3IyYEHUH,
€CTECTBEHHBI  paJMOAaKTUBHBIM  (OH,  KOCMHUYECKHE  JIy4H,
PaAMOAKTUBHOE U3IYYEHUE MPUPOJHBIX MHUHEPAIOB, JIEWCTBUE
PAAMOAKTUBHBIX M3JIyYEHUA Ha OpPraHuM3M 4YeJOoBeKa), NpPH HTOM
NEPeBOIUTh  NPAKTUYECKYI0  3a7ady B  y4eOHYIO,  BBIIEIATH
CYILIECTBEHHBIEC CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBICHUM;
ONMKCHIBATh HW3YYEHHBIE CBOWCTBA Tel U (PU3UYECKUE SIBIICHUA,
UCTIOJIb3Ys (PU3MYECKUe BETWYUHBI (CPEIIHSASI U MTHOBEHHAsi CKOPOCTh
TeJa MpU HEPABHOMEPHOM JIBXKEHUH, YCKOPEHHE, IIEpeMEIeHUE, TyTh,
yrjaoBasi CKOpPOCThb, CHJIa TPEHUsS, CUJIa YNPYTOCTH, CUJIA TSIKECTH,
yCKOpeHue CBOOOJHOIO MaJeHUs, BEC Tejla, UMITYJIbC Tejla, UMILYJIbC
CWJIbI, MEXaHH4eckasi paboTa M MOIIHOCTb, MOTEHIMAIbHAS DHEPrus
Tesna, MOJAHITOTO HaJl TMOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS YHEPTHUs
C)KaTOW TMPY>KUHBI, KUHETUYECKAsl DHEPIus, IMOJHAs MeXaHWu4ecKas
SHEPrus, MEPHOJ, M YacToTa KoyjeOaHWW, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTA TOHAa, CKOPOCTb CBETa, IOKAa3aTellb MPEIOMIICHUS
Cpenbl), MpU OINKWCAHUU TMPABWIBHO TPAKTOBATh (PU3MUYECKHIN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, OOO3HAUECHUS U EIUHUIBI (PU3NYECKUX
BEJIMYHMH, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (DU3UYECKYIO
BEJIMYUHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TpadUKH H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NYECKHUE SIBICHUS U TIPOIECCHI,
UCIIOJIb3YSI 3aKOH COXPAHEHMS SHEPTHH, 3aKOH BCEMHPHOTO TSATOTEHUS,
OPUHIIMI CYNEPIO3UIIMK CUJI, TIPUHIIUI OTHOCHUTENbHOCTU [ ammies,
3aK0HBI HpI0TOHA, 3aKOH COXPaHEHUS UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IOpEJOMJICHUS] CBETAa, 3aKOHbI COXPAHEHUsS 3apsI0BOTO M MacCOBOIO
yuceNl TMpU SAJEPHBIX pEaklUusxX, MpH DJTOM JlaBaTh CIIOBECHYIO
GbopMyTHpOBKY 3aKOHa H  3allUChIBaTh €ro0  MaTeMaTU4YecKoe
BBIPAKEHUE;

OOBSCHATh (PU3MYECKHE MPOLIECChl U CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCT€  CUTyalluli  TNPaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBIIATh TPUYUHHO-CJICICTBEHHBIC CBS3H, CTPOUTH OOBSICHCHHE U3 2—
3 JIOrMYECKMX IIaroB C ONopod Ha 2—3 U3yYEHHBIX CBOMCTBA
bu3nUecKuX SBICHUM, PU3NIECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
pemarh pacu€THhIC 3a7aud (OMUpAOIIMEcs Ha CcUCTeMy u3 2-3
YpaBHEHWHN), UCHOJB3Ys] 3aKOHBI H  (OPMYJBI, CBS3BIBAIOIIHIEC
¢u3nueckue BEIWYMHBI: HAa OCHOBE aHaIM3a YCJIOBHS —3aJauud
3aMUChIBaTh KPAaTKOE YCIOBHE, BBISIBISITH HEJOCTAIOIINE  WIIH
M30bITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOAMMBIC
JUTSL pENIeHHs, MPOBOJIUTH PACUETHI U OIICHUBATh PEATUCTHYHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UUECKOUN BEIIMYUHBI,



pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEUIUTh NpPH TMOMOIIH
(Gu3HMUECKUX METOJIOB, UCIOJIb3Ys ONMHCAHUE WCCIICAOBAHMS, BBIICIATDH
IpOBEpSAEMOE MPEIOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJICHUSI HCCIIEIOBAaHUsA, JelaThb BBIBOJbI, HMHTEPIPETHUPOBATH
pe3yNbTaThl HAOIIOACHUHN U OTBITOB;

IPOBOJUTH ONBITHl MO HAOMIOACHUIO (PU3NYECKUX SBICHUN WU
(bu3HUecKuX CBOMCTB TeN (M3ydyeHne BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsl PHEPI'uH, 3aBUCUMOCTh MEpHoa KoJeOaHUl MPYy>KUHHOTO
MasiTHHKa OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYJIbl MaJIbIX KoJieOaHUM, MNPSIMOJIUHEHHOE paclpoCTpaHEHUE
CBETa, pas3jokeHue Oenoro cBeTa B CIEKTp, H3YYEHUE CBOMCTB
U300paKEeHUS B IJIOCKOM 3€pKajie ¥ CBOMCTB U300pakeHUs MpeaMeTa B
coOuparolieit JMH3e, HabJI0/IeHUE CIUIONIHBIX U JTMHEHYAThIX CIIEKTPOB
U3ITYYEHHUSI): CAMOCTOSITEILHO COOMpPATh YCTAHOBKY M3 H30BITOUYHOIO
HaOopa OOOpYJIOBaHUS, OMHCHIBATH XOJ OINBITA U €ro pPe3yJbTaThl,
(bopMyIMpPOBATH BHIBOIBI;

OPOBOJUTh TMpPU HEOOXOJUMOCTH CEPUI0 TMPSMBIX H3MEPEHHUIA,
ompenenss cpeaHee 3HAYeHHE H3MepsieMol BenuduHbl ((OKyCHOE
paccTosiHue coOuparoiei JUH3bI), O0OCHOBBIBATH BBIOOpP cCrOCOOa
U3MepeHus (M3MEPUTETHLHOTO IPUOOopPa);

IPOBOJUTH MCCJIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIUYHH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBUCUMOCTH IyTH OT BPEMEHU
IpU paBHOYCKOPEHHOM JIBMKCHUHM 0€3 HayalbHOM CKOPOCTH, MEPHOJIa
KOJIe0aHW MaTEeMaTUYECKOro MasiTHUKA OT JJIMHBI HUTU, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus U yria MpeIoOMJICHUs OT yria
najeHus): TUIAaHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEIbHO COOMpaTh
YCTAaHOBKY, (DUKCUPOBATh PE3YyJbTaThl MOJIYYCHHOM 3aBUCUMOCTH
(bu3HUeCKNX BEJIIMYUH B BHUJIE TAOJUIl U TPapUKOB, JAEJIaTh BHIBOJBI 110
pe3yibTaTam HCCIIeIOBAHUS;

IIPOBOJUTH KOCBEHHBIC H3MEpPEHUs (PU3MUECKUX BEIMYUH (CpeaHsis
CKOPOCTb ¥ YCKOPCHHE Tena INpH DPaBHOYCKOPECHHOM JIBHIKCHHH,
YCKOPEHHE CBOOOJHOTO TMaJeHUs, )KECTKOCTh MPY>KUHBI, KOADDOUITMESHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKass padoTa WU MOIIHOCTh, 4acTOTa U
nepuoJ; KoJeOaHWil MaTEeMaTHYeCKOTO W MPYKUHHOTO MAasiTHUKOB,
ONTHYECKasi Cujla COOMpAIONIeH JIMH3BI, PATUOAKTUBHBIA (POH):
TUTAHUPOBATh U3MEPEHHUs, COOMPaTh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJIHATh ~ WM3MEPEHHsI, CIeAys MPEUIOKEHHON  HMHCTPYKIIUH,
BBIUKCIIATh 3HAYEHUE BEIWYMHBI M aHAJIM3UPOBATh IMOJIyYCHHbBIC
pEe3yJIbTAThI ¢ YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUM;

coOno/laTh TpaBuUjia TEXHUKKM O€30MacHOCTH Mpu  padbore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

paznuyaTh OCHOBHBIC TMPU3HAKK HW3YYEHHBIX (PU3NYECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCOJIIOTHO TBEPJIOE TENIO, TOUCYHBIA UCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHEeTapHas MOJENb aroMa, HYKJIOHHas
MOJIEJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh TMPUHIUIBI JCUCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWUCTB C OMOpPOM HA WX OMUcaHus (B TOM YHCIIE:
CIIUJOMETpP, JATYUKHU TOJOXKEHHUS, PACCTOSHUS U YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMEPHUCKOIN, (oToanmapar, ONTUYECKUE CBETOBOIHI,
CIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), MCHONB3ysd 3HAHUA O



CBOWCTBaX (M3WUYECKUX SIBICHUA U HEOOXOAMMBIE (U3UUECKUE
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMbl M  CXEMaTHUYHbIE PHUCYHKH  HM3yYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIbHBIX npuOOpoB U
TEXHOJIOTHUECKUX TMPOIECCOB TPU PEIICHUH YIEOHO-MPAKTUISCKUX
3a/1a4, ONTHYECKUE CXEMBI IS MMOCTPOCHUS M300pKCHHN B IJIOCKOM
3epKajie U coouparomiei TuH3e;

NPUBOJAUTH TMPUMEPHl  (HaXOoAWTh WH(GOPMALMIO O TpHUMEpax)
MPAaKTHYECKOTO HCIIOJIb30BaHMS (DM3MUECKUX 3HAHUN B TTOBCETHEBHOM
KU3HU JIJI1 oO0ecriedeHrs 0€30MMacHOCTH MpU oOpallieHuH ¢ IpuoopaMu
¥ TEXHHYECKUMHU YCTPONUCTBAMH, COXPAHEHUS 30POBbsI U COOIIOICHUS
HOPM 3KOJIOTUIECKOTO MOBEACHUS B OKPYXKAIOIICH cpejie;
OCYIIECTBIISITh TMOUCK HHPOpMaK (U3HYECKOTO COACPKAHUS B
WuTepHeTe, CcaMOCTOSATENBHO (OpMyNIHpysl TIOMCKOBBIM  3armpoc,
HAaXOJMUTh  TYTU  OMNpENEJICHUS  JOCTOBEPHOCTU  MOJYYCHHOU
uH(pOpMAIIMM Ha OCHOBE HMMEIOIIUXCS 3HAHUN W JIOMOJIHUTEIBHBIX
MUCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBIMOJHEHUWH Y4YEOHBIX 3aJaHUN  HAay4dHO-
NOMYJISIPHYIO JTUTEPATYpy (U3UYECKOTO COJIEpP)KaHMS, CIPABOYHBIC
MaTepuaybl, pecypchl cetu MuTepHer, BiaaeTh MNpUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE
uH(pOpPMAIIUN U3 HECKOJIBKUX MCTOYHUKOB (DPU3UUECKOTO COACpPKaHUSA,
myOJIUYHO MPEICTABIIATh pe3ynbTaThl IPOEKTHOM WIH
UCCJIeI0BATENIHCKON JAESTEIBHOCTH, TIPU 3TOM TPAMOTHO HCIIOIb30BATh
M3YYCHHBIM TOHSATHUMHBIA anmapar H3y4aeMoro pasjeia (U3NKU U
COMPOBOXK/IAaTh BBICTYIJICHUE MPE3CHTAIMEH C Yy4ETOM OCOOCHHOCTEMH
ayJIUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KUIIACC
KosaunuyectBo 4yacos
Ne HaumeHnoBaHue pa3ieiioB DJIeKTpoHHbIe (LM (ppoBbIE)
KoHnTtpoJbHbie IIpakTH4eckue
/Il | ¥ TeM NPOrpaMMmsbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa

11 ®dusuka - HayKa 0 IPUPOJIE 2 bubmorera [JOK
' VK PHpOA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.2 o
HSHHCCICHE BEIHIHAL 2 1 https://m.edso00.ru/7f416194
13 EcTtecTBeHHOHAY4YHBIN ’ 1 bubnuorexa [JOK
' METO/I TO3HAHUS https://m.eds00.ru/7f416194
Hroro mo pazneny 6
Paznes 2. [leppoHavyaabHbIe CBEACHUSI O CTPOCHHH BelleCTBA
bu6mmoreka [JOK

2.1
Crpoenue semectsa 1 https://m.edsoo.ru/7f416194

JBrxenue u

2.2 B3aNMMOJEUCTBHUE YaCTH 2 1 Eubmiorexa OK
' a H https://m.edso00.ru/7f416194
BEIECTBA
53 ArperaTHbl€ COCTOSIHUS ) bubnuorexa [JOK
' BEILIECTBA https://m.edso00.ru/7f416194
Wroro no pazmeny 5

Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl



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

bubmuoreka [JOK

31 Mexanutieckoe ABHKEHHE 3 https://m.edsoo.ru/7f416194
39 Wuepmus, macca, 4 bubmuoreka [JOK
' IUIOTHOCTb https://m.eds00.ru/7f416194
bubmuoreka [JOK
33 Crura. Bugst cut 14 https://m.edso00.ru/7f416194
Uroro no pazaeny 21

Pa3nen 4. /laBienue TBEPABIX Te,

JKHAKOCTEH M ra3oB

Hasnenue. [lepenaua

41 JIaBJICHUS TBEPABIMU 3 bu6mmoreka [JOK
' TEJIAMH, KUIKOCTAMU U https://m.edso00.ru/7f416194
rasamu
bubmuoreka [JOK
4.2
JlaBIIeHuE KM IKOCTH 5 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 A
TMOC(hEpHOE J1aBJICHHE 6 https://m.edsoo.ru/7f416194
JlelicTBUE )KUJIKOCTHU U ra3a
4.4 Ha MOrpy>KEHHOE B HUX 7 Bubnuorexa LIOK
' 4 https://m.edsoo.ru/7f416194
TEI0
Hroro no pazgeny 21

Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus

bu6mmorexa [IOK
51 P
a60Ta H MOIIHOCTS 3 https://m.edso00.ru/7f416194
5.2 [TpocThie MexaHU3MBI 5 Bubmorexa LIOK

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



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

bubmuoreka [JOK

>3 Mexaniieckas oHepris 4 1 https://m.edso00.ru/7f416194
Uroro no pazaeny 12
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO
68 12

YACOB I10 ITPOTPAMME



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

8 KVIACC

HaumeHoBaHuUe Koau4yecTBo yacoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
MpOrpamMmbl padoTbI padoTbI
Pa3nen 1. TenJioBble siBJIEHUsI
CtpoeHnue u CBOMCTBa bubnmnoreka HOK
1.1 7
BEILECTBA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T
SILIOBBI HPOHECChL 21 1 S https://m.edsoo.ru/7f4181ce
Hroro no pasaeny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DNEeKTpUUECKUE 3apsAbl.
2.1 3apsoKeHHBIE Tela U UX 7 1 bubmorexa HOK
' P N https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHE
59 ITocTostHHBIH 20 1 . bu6nuoreka [IOK
' SJIEKTPHYECKHH TOK https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
2.3 M
ATHITTHBIC ABIICHILT 6 1 15 https://m.edsoo.ru/7f4181ce
54 DneKTpoMarHuTHas 4 bubnmnoreka [JOK
' WHIYKIMS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
Pe3epBHOE Bpems 3



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

145




9 KVIACC

HauMeHOBaHHE KoJauyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
MpOrpamMmbl padoTbI padoTbI
Pasznen 1. Mexannueckue siBJeHUSA
MexaHuueckoe B 10K
noInoreKa
1.1 BUKEHUE U CIIOCOOBI
a 10 1 https://m.edsoo.ru/7f41a4a6
€ro OIMCaHusA
bubmuorexa [JOK
1.2 BsaumonetictBue Te
AICHCTRHIC T 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
1.3 3aKOHBI COXPaHEHUS
P 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paszngen 2. Mexannueckue KoJ1e0aHUA U BOJIHBI
21 MexaHndeckue ; 3 bu6mmoteka [IOK
' KoJe0aHus https://m.edsoo.ru/7f41a4a6
59 MexaHu4ecKue BOJTHBI. 3 1 3 bubmmoreka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DIIEKTPOMAarHuTHOE EuG OK
31 HoTe 1 5 ) nonmnoteka 1

SJICKTPOMArHuTHBIC

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



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

BOJIHBI

Uroro no pazaeny 6

Pa3gen 4. CBeToBbIe IBJICHUSA

41 3aKOHBI 6 ’ bubmuorexa [JOK
pacupoCTpaHEHUsI CBETA https://m.edsoo.ru/7f41a4a6
49 JIMH3BI 1 ONTHYECKHE 5 3 bubmuorexa [JOK
npuOopbI https://m.edsoo.ru/7f41a4a6
43 Pasnosxxenue 6enoro 3 5 bubnnoreka IIOK
CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pa3nena 5. KpanroBble IBJIeHUS

Hcnyckanue u
5.1 [IOTJIOIIIEHHUE CBETA 4 1 bubnnorexa LIOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHue aToMHOroO 6 1 bubmuoteka [JOK
' apa https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
53 sinepHeIe peakimu [ 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 17

Pasnen 6. [ToBTopuTe1bHO-00001IaK0IIMIT MOAYJIb

IToBTOpEHUE U
6.1 00o0rieHne 9 2
coJiep’KaHus Kypca

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6



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

¢du3uku 3a 7-9 xnace

Uroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27







IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC

Ne

~

Tema ypoka

Koan4yecTBO 4acos

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI

®usuka — Hayka o
npupoje. SBieHus
IIPUPOJBI

dusznueckue sBICHUS

dusznyeckre BEIUYUHBI U
HX UBMCPCHUC

Ypok-uccnenoBanue
"N3MepeHue TeMieparypsl
IPY TIOMOIIH KUAKOCTHOTO
TEPMOMETPA U JIaTUHKA
TEeMIEPATyphI"

MeToabl Hay4YHOTO
no3”Hanusa. Onucanue
buzHYECKUX SIBICHUHN C
IMOMOIIIBIO MOJEIeH

bu6mmoteka [IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenoBasue
"ITpoBepka rumoTe3bl:
JAJIBHOCTB MOJETA NIapUKa,



https://m.edsoo.ru/ff09f72a

MyIIEHHOTO
TOPU30HTAIIBHO, TEM
0oubllIEe, YeM OOJIBIIIE
BbICOTA ITycKa"

CrpoeHue BeniecTna.
OnBITHI, TOKA3bIBAIOIINE
JIMCKPETHOE CTPOCHUE
BEIIECTBA

bu6nuoreka [IOK
https://m.edsoo.ru/ff09fe0a

JIBM>KEHUE YacTull
BeIecTBa

bubnnoreka IIOK
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoBanue
«OnBITEI 1O HAOTIOACHHIO
TEIJIOBOTO PACIIUPEHUS
ra3oB»

10

ArperatHbie COCTOSIHUSI
BEIIECTBA

11

Oco0eHHOCTH arperaTHbIX
COCTOSTHUM BOJBI.
O060611eHue 1o pazaeny
«IIepBoHavanbHbBIE
CBEICHMSI O CTPOCHHUH
BELIECTBA»

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

12

MexaHudeckoe IBIKECHHUE.
PaBHOMEpHOE 1
HEPaBHOMEPHOE JIBUKECHHUE

bubmmorexa [JOK
https://m.edsoo.ru/ff0a05c6

13

Cxopoctb. Equauiiss

but6mmoreka [IOK



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

CKOPOCTH

https://m.edsoo.ru/ff0a079c

14

Pacuer nytu u BpeMeHu
JIBI>KECHUS

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a0ae4

15

Nuepuusi. Macca — mepa
WHEPTHOCTH Tel

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a0c10

16

IInoTHOCTE BCIIECTBA.
Pacuetr Macchl 1 00beMa
TCJ1a 110 €ro IJIOTHOCTHU

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a0fee

17

JlaGopaTtopHnast pabora
«Omnpenenenue MIOTHOCTH
TBEPIOTO TEIIAY

18

Pemenue 3agay mo reme
"ITnorHOCTH BemecTa"

bubnnoreka IIOK
https://m.edsoo.ru/ff0al23c

19

Cuna Kak XxapakTepuCTHKa
B3auMoJieiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka

20

JlaGoparopHas paboTa
«M3y4yeHne 3aBUCUMOCTH
pacTsHKeHHS
(tedopmaniun) Npy>KUHBI
OT NPUIIOKECHHOW CHIIBI»

21

[[SIBneHHE TATOTEHUSI.
Cuna TsoxecTu

22

CBsi3b MEXy CHIION
TSHKECTH M MacCOM Teia.
Bec Tena. Pemenue 3amau

bu6nuoreka [IOK
https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

o teme "Cuna Tsoxkect"”

Cuna TsKeCTH Ha IpYrux

bu6nmmoreka [IOK

23 . D
TUIATeTax. ToHSIHCCHe https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKHU TIJIAaHET

24 N3mepenue cu. bubamnoreka HOK
Hunamometp https://m.edsoo.ru/ff0al8cc

bu6nmoreka [IOK

25 B .H

cC T, HIEBECoMOTTh https://m.edsoo.ru/ff0al778
CroxeHue AByX Cul,

26 HaIIpaBJIEHHBIX 110 OJJHON bubnuoreka [JOK
IIPSIMOMN. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT

97 Pemmenue 3ana4 no teme
"PaBHonelicTBytomast cui"

Cuia TpeHus u €€ BUJBL.
28 Tpenue B npupoje u brbmmorexa [TOK
P pupoa https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGoparopHas paboTa
«3y4yeHne 3aBUCUMOCTH
CHUJIbI TPEHUS CKOJIbKEHUS
29 OT CHUJIBI JIaBJICHUS U bubmorexa LOK
8 https://m.edsoo.ru/ff0alcc8
xXapaxkrepa
COTIPUKACAIOTIIUXCS
ITOBEPXHOCTEN»
Pemenue 3anau Ha
30 8

ofpeieieHne



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

PaBHOJICMCTBYIOIIECH CUIIbI

31

Pemenue 3agad mo TeMaM:
«Bec Temay,
«['papuueckoe
M300paKeHHE CUIT»,
«Cubny,
«PaBHOAEUCTBYIONIAS CUI»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTponbnas padota no
TeMaM: «MexaHHIeCKoe
IBIKEHHE», «Macca,
IUIOTHOCTEY, «Bec Temay,
«I"paduueckoe
N300paKCHHUE CHID»,
«Cuipl»

33

Hasnenune. CriocoObl
YMEHbILIEHUS U
YBEJIMYEHUS TaBICHUS

bubmmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

[aBienue rasa.
3aBUCHMOCTbD JaBJICHUS
raza ot o0néma,
TEMIEPATypPhI

bubmmoreka [IOK
https://m.edsoo.ru/ff0a2376

35

Ilepenava naBneHus
TBEPJBIMU TEJIAMH,
JKHJIKOCTSIMU M Ta3aMH.
3akoH ITackansg

bubmmoreka [IOK
https://m.edsoo.ru/ff0a25b0

36

I[aBJ'IeHI/Ie B XXUJAKOCTH U

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a2718



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

rase, BbI3BaHHOC
JICUCTBUEM CHUJIBI TSDKCCTH

Pemenue 3agay mo reme

37 «/laBiieHNE B )KUJIKOCTU U bubmmorexa LTOK
A https://m.edsoo.ru/ff0a2826
rase. 3akoH [lackans»
bu6nmoreka [IOK
38 Coobmarompecs cocymst https://m.edsoo.ru/ff0a2970
39 [MuapaBnuyeckuii mpecc bubmorexa LHOK
o P https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopriHeBoit
KUJKOCTHBIN HacocC
ATtMocdepa 3emiu U
a1 . bubnnoreka IIOK
p https://m.edsoo.ru/ff0a2b5a
CYIIIECTBOBaHUS
4 Bec Boznyxa. bubnuoreka [JOK
ATMOcC]epHOe 1aBIeHHE https://m.edsoo.ru/ff0a2b5a
N3mepenne armocdepHoro
43 aBJIe}:{I/m OnpIT bep bubmorexa LOK
A ) https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCUMOCTh
44 aTMOC(EpHOTO AABICHUS bubmuoreka [JOK
OT BBICOTHI HaJl yPOBHEM https://m.edsoo.ru/ff0a2fc4
MODpst
bapomerp-anepoun.
45 | AtmocdepHoe naBieHNE bubmorexa [JOK

Ha pas3sjiIM4YHbIX BbICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

46

Pemrenne 3amga4 mmo teme "
ATtmocdepHoe naBieHue"

47

JlelicTBUE KUJIKOCTHU U ra3a
Ha MOrPY>KEHHOE B HUX
Teno0. ApxumenoBa cuiia

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3276

48

JlaGopaTtopHnas pabota
«Onpenenenue
BBITAIKWBAIOIIECH CHIIBI,
JICUCTBYIOLLEH HA TEJIO,
MOTPYKEHHOE B
KUJKOCTb)

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

49

JlaGopaTtopHas pabota 1o
TeMe «MccaenoBanue
3aBHCHUMOCTH Beca Tea B
BOJle OT 00BEMa
MOTPYKEHHOU B KHUJIKOCTh
YacTHU TeJa»

bubmnoreka IIOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

o1

JlaGoparopHas paboTa
"KoHcTpynpoBanue
apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKH U
OTpenieNieHne €€
rpy3onoabEMHOCTH"

52

Penrenue 3amad mo reMam:
«IlimaBanue cynos.

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

BosznyxoruiaBanuey,
«/laBneHue TBEpABIX TEII,
JKUJKOCTEN U Ta30B»

53

Konrpomnbnas padora mo
TeMe «JlaBieHue TBEPAbIX
TeJI, JKUIKOCTEH U ra30B»

54

Mexanunueckas pabota

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MormHocts. Eaunnuiint
MOIITHOCTH

bubnnoreka IIOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccnenoBanue
"PacyéTt MOIIIHOCTH,
pa3BUBAEMOM IIPU NOABEME
o jectauie"

S7

[IpocTeie MEXaHU3MBI.
Ppruar. PaBHoBecue cui Ha
pbryare

58

Peryaru B TeXHUKE, OBITY U
npupoje. JlaboparopHas
pabora «MccnenoBanue
YCJIOBUI paBHOBECHS
pbIyara»

0.5

bubnuoreka [IOK
https://m.edsoo.ru/ff0a478e

59

Penrenue 3amad mo teMe
«Y cI10BHS paBHOBECHS
pblyara»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koad¢unment nonesznoro

0.5



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

JECUCTBUS MEXaHU3Ma.
JlaGopaTtopHnast pabora
«3mepenue KII/
HAKJIOHHOM TJIOCKOCTH»

61

Pemrenue 3agad mo reme
"Pabota, momnocTs, KIT/1"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

MexaHnyeckas dHeprusi.
Kunernueckas u
MOTEHUMAIbHAS YHEPTUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHECHHUS
MEXaHUYECKON IHEPTUn

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

64

YPpOK-3KCIIEpUMEHT 110
TEME
"JKcrnepuMeHTaIbHOE
onpeieJIeHuE N3MEHEHUS
KUHETHICCKOU U
MOTEHIMAIBHOW SHEPIUU
MIPU CKaThIBAHUU TeJja 1Mo
HAKJIOHHO# IIJIOCKOCTH"

65

KonTponbnas pabota no
teme «Paborta n
MOIIHOCTb. DHEPT U

66

PesepBHblit ypok. Paborta c
TEKCTAMH 110 TEME
"MexaHn4ecKoe
IBHKeHHnE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

PesepBHblit ypok. Pabora ¢
67 TEKCTAMH 110 TEME
"JlaByieHuE TBEPJIBIX TE,

JKAUIKOCTEN U ra3os"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a4ffe

PesepBHblii ypok. Pabora ¢
TEKCTaMH 10 TeMe
68

"Pabora. MOIIHOCTE.
Oueprus"

OBIIEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Ne KoimnuecTBo yacos
DJIeKTPOHHbIE
Hara undgposbie
m | Tema ypoka KoHTpoJibHbIE IIpakTH4eckue
Bcero U3y4YeHHUs o0pa3oBaTe/IbHbIE
/ padoThI padoThI
pecypchl
n
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO- 1 bubnuoreka [IOK
KMHETUYECKOU TEOPUH U UX https://m.edsoo.ru/ff0a5256
OIIBITHBIE TIOJITBEPKICHUS
Macca u pa3mep aToMOB U 1
MOJIEKYII
Mogaenu TBEpIOTO,
KHJIKOTO U ra3000pa3Horo 1 bubmmorexa [JOK
. p https://m.edsoo.ru/ff0a540e
COCTOSTHUH BEILECTBA
OOBsicHEeHHE CBOUCTB
TBEPAOTO, )KUJIKOTO U
ra3o00pa3HOro COCTOSHUHN L
BELIECTBA HA OCHOBE
ITOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH
Kpucrannuueckue u 1 bubnuorexa [IOK
amopdHbIe Tena https://m.edsoo.ru/ff0a5800
CmauuBaHue u 1 bu6mmorekxa [JOK

KalmUJUISIPHOCTD.

https://m.edsoo.ru/ff0a5530



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530

IToBepxHOCTHOE
HaATAXCHHUC

TennoBoe paciMpeHue u

bu6mmoreka [JOK

"UccnenoBadue IBICHUS

7
cKarue https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b
3 TEeMITepaTyphl CO
CKOPOCTBIO TETIOBOTO
JIBIDKCHHUSI YACTHIL
BHyTpeHHsS sHEprUs.
9 CHZ?(O)&I I/IBMCH:HI/IH bubmorexa LIOK
N https://m.edsoo.ru/ff0a5¢c60
BHYTpPEHHEH 3HepTrun
bubmuorexka [JOK
1 B
0 HABL TeTLIOTIepenatii https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHuus
"IIpakTHueckoe
11 HCITOJTb30BAHHUE TETUIOBBIX bu6mmoreka [IOK
CBOMCTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepuasoB B LEJIX
sHeprocoepexeHus"
12 KonuuecTBo TEMIOTHI. bu6mmoreka [IOK
VY nenpHas TEII0EMKOCTh https://m.edso0.ru/ff0a6976
YpaBHEHHE TEIOBOTO
13 Oamanca. TermaooOMeH 1 bubmorera [JOK
' https://m.edsoo.ru/ff0a7088
TEIIOBOE PAaBHOBECHE
14 JlaGopartopHas paboTa bubnuorexa [IOK

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

Ter1000MeHa Ipu
CMEIIMBAHUU XOJIOIHOU U
ropsiyeit Boanl"

Pacuer xonmnuectBa
TEILIOTHI, HEOOXOIUMOTrO

15 JUIS HATPEBAHUS TEa U
BBIICIISIEMOTO MM TIPH
OXJIAKICHUH
JlaGopaTtopHnast pabota
16 "OmnpeneneHue yaenbHoi bubmorexa HOK
P Y " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIICCTBA
DHeprus TOIINBA.
17 VY nenpHas TemaoTa bubmorexa HOK
o https://m.edsoo.ru/ff0a7b5a
CTOpaHHus
[InaBneune u
OTBEpJICBaHUE
18 KPUCTAIUIMYECKHUX Tl bubmorexa HOK
p ’ https://m.edsoo.ru/ff0a71d2
VY nenpHas TemiaoTa
TIJIaBJICHUS
JlaGopaTtopHnas pabota
19 "Omnpenenenne yaeabHON bubmmorexa LHOK
P Y " https://m.edsoo.ru/ff0a72fe
TEILIOTHI IJIaBJICHHS JIbIa
20 [TapooOpa3zoBanue u bubnuorexa [IOK
KoHeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. Y aenpHas bu6mmoreka [JOK

TEII0Ta NapooOpa30BaHUs

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

¥ KOHJICHCAITUH.
3aBUCUMOCTb TEMIIEPATYPHI
KUIICHUS OT aTMOC(EPHOTO
JIaBJICHUS

22

BnaxnocTs Bo3ayxa.
JlaGopaTtopHnast pabora
"Onpenenenue
OTHOCHUTEIIbHOM BJIaXKHOCTHU

BO3/1yXa"

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

23

Pemenne 3amau Ha
OnpeeieHUE BIaXKHOCTH
BO3/lyXa

24

[TpuHIMIIBI paOOTHI
TEIJIOBBIX JBUTATEIICH.
[TapoBas TypOuHa.
JIBurarenb BHYTPEHHETO
CropaHus

25

KII[ TermoBoro
nsurarens. Tennosbie
JIBUTATENIM U 3alUATA
OKpYXKarolle cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXPAHCHUS U
MpEeBpalICHUA SHEPTUU B
TCIJIOBBIX ITpOLECccax

27

IToaroroBka k
KOHTPOJILHOM paboTe 1o

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

Teme "TermnoBbIe IBICHUS.

W3menenue arperaTHbIxX
COCTOSIHHU BenrecTna"

28

Konrponbnas padora mo

Teme "TermnoBbIe IBICHUS.

W3menenue arperaTHbIxX
COCTOSIHHU BenrecTna"

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

29

DnekTpuzanus tei. [IBa
poJia SIEKTPUIECKUX
3apsI0B

30

Ypok-uccnenoBanue
"DnekTpu3anus Ten
WHIYKLIUEH U IIpU
COMPUKOCHOBEHUN"

31

Bzaumoneiicterue
3apsKEHHBIX TeIl. 3aKOH
Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUUIECKOE TOJIE.
HanpsxeHHOCTB
ANEKTPUYECKOTO TOJIA.
IIpuHIuMI cyneprno3unun
AIEKTPUYECKUX MOJIEH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexkrpruyecknx
3apsiA0B. DJIEMEHTapHBIN
3apsia. CTpoeHue atoMa

34

IIpoBoiHUMKY U

bu6mmoreka [{JOK



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

JUBJICKTPUKU. 3aKOH
COXpaHEHUs
AIEKTPUYECKOTO 3apsia

https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3anau Ha
MIPUMEHEHHE CBOMCTB
ANEKTPUYECKHUX 3apsiI0B

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

36

DIIEKTPUUYECKUM TOK,
YCJIOBHS €T0
CYILIECTBOBAHUSI.
HcTounuku
AIEKTPUYECKOTO TOKA

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

37

JIeficTBHS 2IIEKTPUYECKOTO
TOKa

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

38

Ypok-uccnenoBanue
"JleiicTBUE
AIIEKTPUYECKOTO TOJISI Ha
MIPOBOJIHUKHU U
JUAJIEKTPUKH"

39

DIIeKTPUUECKHUI TOK B
MeTaJlIaX, KHUJIKOCTSAX H
razax

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

40

DneKkTpuyecKkas merb 1 e€
COCTaBHBIC YaCTH

41

Cuna Toka. JlaboparopHas
pabota "U3mepenue u
pEryJInpoBaHHUE CUIIbI

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

ToKA"

42

DJIEKTPUYECKOE
HanpsbkeHue. Bonstmerp.
JlaGopaTtopHnast pabora
"U3mepenue u
peryJvpoBaHue
HanpspKeHus"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a9e14

43

CormnpoTuBieHne
IIPOBOJIHUKA. Y I€TIbHOE
COINPOTUBIICHUE BEIIECTBA

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

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTh
AIIEKTPUYECKOTO
COIIPOTHBIICHUS
MIPOBOJIHMKA OT €T0 JIJTHHBI,
IUIOINAAM MTOTIEPEYHOT 0
ceueHus U mMaTepuana”

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

45

3aBUCUMOCTh CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUISl y4acTKa Lenn

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aad44a

46

JlaGopaTtopHnas pabota
"UccnenoBanue
3aBUCHUMOCTH CHIIBI TOKQ,
UYILIETO Yepe3 Pe3nucTop,
OT COTMPOTHUBIICHUS
pe3UCTOpa U HATIPSHKCHUS
Ha pe3ucrtope”

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

47

ITocnenoBarenbHOE U
napajuieJIbHOE COSTUHEHUS
MIPOBOJTHUKOB

48

JlaGopaTtopHnast pabora
"IIpoBepka nmpasuiia
CJI0’KEHHUSI HANIPSKEHUN
IIPU [1OCJIEIOBATETLHOM
COETMHEHUH JIBYX
pe3uctopon”

bubmuoreka [JOK
https://m.edsoo.ru/ff0aaa58

49

JlaGopaTtopHnast pabota
"[IpoBepka npaBuiia s
CHUJIBI TOKA MPU
napasuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

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

50

Pemenue 3amau Ha
MMPUMCHCHUC 3aKOHA Owma
AJId pas3iIngHOro
COCAUHCHUA ITPOBOAHHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaf8a

51

Pabora 1 MOIITHOCTE
AIEKTPUUECKOTO TOKA.
3akoH J[xoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

52

JlaGoparopHas paboTa
"OmnpexneneHue paboThl U
MOIITHOCTH 3JIEKTPHUUYECKOTO
ToKa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab3e0

53

SJICKTpI/ILICCKI/Ie OCIIH 1

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

oTpedoUTEnN
NEKTPUYECKOU SHEPIUU B
owiTy. KopoTtkoe
3aMbIKaHHE

54

[Toaroroska k
KOHTPOJILHOH paboTe 1mo
TeMe "DIEKTpUYECKre
3apsAbl. 3apsHKEeHHBIE Tea
U UX B3aUMOJECHUCTBUS.
ITocrossHHBIM
ANEKTPUIECKUH TOK"

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

55

KonTponbhas pabota no
TeMe "DIeKTpuYecKue
3apsAbl. 3apsHKEeHHBIE Tea
Y WX B3aUMO/JICHCTBUA.
ITocTostHHBIN
ANEKTPUIECKUIN TOK"

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

56

ITocTossHHBIE MArHUTEHI, UX
B3aMMOJIENUCTBUE

57

Ypok-uccrnenoBanue
"N3yuenue nonei
HOCTOSIHHBIX MAarHuToB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac3d0

58

MarsuTHoOe moe.
MarsuTtHoe 1oJie 3eMJIH U
€ro 3Ha4YCHUE JJIs KU3HHU
Ha 3emiie

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmneiT DpcTena.
MarsuTHoe IoJIe
3JIEKTPUYECKOI0 TOKa
MaruutHoe noJie KaTylKu
C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld2

60

IIpumeHeHue
3JIEKTPOMAarHuTOB B
TexHuke. JJaboparopHas
pabota "HU3yuenue
JefcTBUSL MarHUTHOTO
OJIS1 Ha TIPOBOJTHHK C
TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

OeKTpoIBUTATENb
HOCTOSIHHOT'O TOKa.
Hcnonp3oBanue
ANEKTPOJBUIATEIICH B
TEXHUUYECKUX YCTPOHCTBAX
U Ha TPaHCIOPTE.
JlaGoparopHas paboTa
"KoHcTpynpoBaHue u
u3y4deHue padoThl
aJIeKTpoaBUraTess”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

Omneiter @apanes. 3akoH
AIEKTPOMATrHUTHOMN
uHaykuuu. [Ipasuio Jlenna

63

DIIEKTpOreHeparop.
Crioco0b! mosryueHust



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

AIEKTPUYECKOU SHEPIUH.
DJIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX
MCTOYHUKAX SHEPTUU

64

IToaroroBka k
KOHTPOJIbHOM paboTe 1o
TeMme "DNEKTpUYECKUe U
MarHuTHBIC sIBJICHUS"

65

KonTponbhas padota no
Teme "DIeKTpuUecKue u
MAarduTHbIE SIBJIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepsHbliil ypok. Pabora ¢
TEKCTAMU 110 TEME
"TerutoBble ABICHUA"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accse

67

PesepsHbliil ypok. Pabora ¢
TEKCTaMH 110 TeMe
"ITocTostHHBIHI
ANEKTPUIECKUIN TOK"

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

68

PesepsHblii ypok. Pabora ¢
TEKCTAMU II0 TEME
"Mar"auTtHsble SBiIeHUd"

OBIIEE KOJIMYECTBO
YACOB I10 [TPOT'PAMME

68

145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIACC

N KoauvecTBo yacoB DJIeKTPOHHbBIE
°
Hara undgposbie
n/ Tema ypoka KouTtpoJabHbie IIpakTuyeckue
Bcero U3ydeHusi o0pa3oBaTe/bHbIE
I padoThI padoThI
pecypcsbl
1 MexaHuueckoe JBUKEHHE. 1
MartepuanbHas TOUKa
Cucrema orcuera. bu6mmoreka [IOK
2 OTHOCHUTENBHOCTD 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO JBHKEHUS 4
PaBHOMEDHOE bu6mmoreka [IOK
3 P . 1 https://m.edsoo.ru/ff0ad19
MPSIMOJIMHEHHOE JIBIDKCHUE a
HepaBHomepHoe
4 MPSIMOJIMHEVHOE JBUYKEHUE. 1
CpenHsisi 1 MTHOBEHHAS
CKOPOCTh
[TpstmonuHeitHOe bub6nuorexa [IOK
5) PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JBIKEHHE. Y CKOpEHHE 4
CxopocTb MpSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO L
nBkenus. ['papux
CKOPOCTH
7 JlaGopaTtopHnast pabota 1 1 bubnmuotexa [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4

"OmnpeneneHue yCKOpeHus
TeNa MPU paBHOYCKOPCHHOM
JBM)KCHUU 110 HAKIIOHHOW

https://m.edsoo.ru/ff0adbl
8

MJI0CKOCTH"
CBoOogHOE majieHue Ted.
8
Omnpithl [Manmmnest
PaBHOMEpHOE ABMXKEHUE IO
okpy>kHocTH. [lepron u bubnnoreka [JOK
9 4acToTa O0pamieHusl. https://m.edsoo.ru/ff0ael7
Jluneitnast v yrioBas 6
CKOPOCTH
10 LenTpocTpeMHUTENBHOE
YCKOpEHHUE
. bu6mmoreka [IOK
I1 H .
11 CPBRIT SAKOH HbIOTOHA https://m.edsoo.ru/ff0ae61
Bexrop cuibl 9
. bu6mmoreka [JOK
B H .
12 ropo iaKOH bloTORa https://m.edsoo.ru/ff0ae72
PaBHonelicTBytOIIas cuia 3
Tpernii 3akon HeroToHa bubmorexa [JOK
13 P ' https://m.edsoo.ru/ff0ae98
Cyniepnio3unust CUit 5
Pemenue 3agau Ha bu6mmoreka [IOK
14 IIPUMEHEHNE 3aKOHOB https://m.edsoo.ru/ff0aeb6
Hsrotona c
15 Cuina ynpyroctu. 3aKoH bubnmuotexa [JOK

I'yka

https://m.edsoo.ru/ffO0aeca



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

N

16

Pemenue 3axay mo teme

«Cuina ynpyroctu»
JlaGopaTtopHnast pabora bubnnoreka [JOK
17 «OnpezneneHue )KeCTKOCTU https://m.edsoo.ru/ffOaee2
IPYKUHBD) 8
bubmuoreka [JOK
18 Cuiia TpeHust https://m.edsoo.ru/ff0af73
8
Pemmenue 3ana4 no teme bubmorexa [JOK
19 A https://m.edsoo.ru/ffOafa2
«Cwuia TpeHus» 6
JlaGopaTtopHnas pabota
"OmpeneIenne bubnuorexa [JOK
20 bel https://m.edsoo.ru/ff0af8b
K03 unreHTa TpeHus o
CKOJIbKEeHUs" B
Pemenwue 3agau o Teme bu6mmoreka [IOK
21 "3axkonbl HetoToHa. Cuna https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuna TpeHus" e
Cuna TsDKeCTH M 3aKOH
BCEMUPHOTO TATOTEHUS bubmorexa HOK
22 P ) https://m.edsoo.ru/ff0af04
YckopeHue cBOOOIHOTO 4
MaJICHUS B
VYpok-koHpepeHuus
23 "JIBM>KEHHE TEJ BOKPYT

TpaBUTAOMOHHOT'O ICHTPA



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

(Conneunas cuctemMa).
lNamaktukn"

Pemenue 3axay o reme

bu6mmoreka [JOK

24 CHa TAORECTH H 3aK0H https://m.edsoo.ru/ff0af5f8
BCEMHUPHOT'O TATOTCHUS"
IlepBas kocMuueckas bubnmoreka [JOK
25 ckopocTh. HeBecomocTh 1 https://m.edsoo.ru/ff0af33
HepErpy3Ku c
PaBHOBecHe MaTepuambHOR
TOYKH. AOCOJIIOTHO TBEPOC bubmuorexa [JOK
26 Teno. PaBHOBecHe TBEPAOTO https://m.edsoo.ru/ffOafe3
TeJa ¢ 3aKPEIUIEHHON OChIO 6
BpaIeHus
97 MowmeHnT cuisl. LenTp
TSKECTU
Pemenwne 3agau o Teme bu6mmoreka [IOK
28 "MowmeHT cuinsbl. Llentp https://m.edsoo.ru/ff0b02b
TsKecTH" 4
IToaroroBka K KOHTPOJIBHOM
AGOTE 110 TeMe bu6mmoreka [IOK
29 ,F,) https://m.edsoo.ru/ff0b040
Mexanudeckoe IBUKXEHHE. 8
B3aumopeiictue Ten" B
KonTponbnas pabota mo
teMe "MexaHnueckoe bubmorexa [JOK
30 https://m.edsoo.ru/ff0b06e

nBHKeHue. B3anmoneiicteue

n

T

c



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec

Nmnynsce Tenna. Mirynsc
CUJIBL. 3aKOH COXpPaHEHUs

bu6mmoreka [JOK

31 https://m.edsoo.ru/ffOb07f
UMITyJIbCca. YTIPyroe u a
HEYNpyroe B3auMOICHCTBHE B
Pemenue 3agau mo reme bubmuoreka [JOK
32 "3aKOH COXpaHEHUs https://m.edsoo.ru/ff0b096
umnysibca" c
VYpok-koHpepeHus
33 "PeakTUBHOE ABUKCHUE B
IPUPOJIE U TEXHUKE"
bu6mmoreka [IOK
Mexanudeckas padbora u
34 https://m.edsoo.ru/ffob0a8
MOIIIHOCTh 4
bubmuorexa [JOK
PaGoTa crIbI TSKECTH, CHITBI
35 https://m.edsoo.ru/ffob0db
VIPYTOCTH U CUJIBI TPEHUS g
JlaGoparopHas paboTa
«Omnpenenenue pabOThI CUITBI
36 TPEHHUSI IPU PABHOMEPHOM
JIBM>KCHUH TeJIa 10
TOPU30HTAIBHOM
MTOBEPXHOCTH
37 CBs13b SHEpruu U paboTHI.
[ToreHmanpHas SHEPrust
Kunernueckast sHeprus. bubmuorexa [JOK
38 Teopema 0 KHHETHUECKOU https://m.edsoo.ru/ffob0c3

SHEPrUuu

2



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32

3aKOH COXpaHEHMsI SHEPTUU

39
B MEXaHHUKE
JlaGopaTtopHnast pabora bubnunoreka [JOK
40 «3y4yeHue 3akoHa https://m.edsoo.ru/ffOb12f
COXPaHCHHUSI SHEPTUI e
bu6mmoreka [JOK
KonebarenpHOE IBHKEHUE U
41 https://m.edsoo.ru/ff0b185
€ro XapaKkTePUCTUKH g
3aryxaromiue KouebaHusl. bu6mmoreka [IOK
42 BrinyxaeHHble KoeOaHusl. https://m.edsoo.ru/ffOb20f
Pesonanc 0
43 MaremaTudeckuii u
NPYKUHHBIA MasTHUKU
Ypok-uccrnenoBanue
bu6mmoreka [IOK
«3aBUCUMOCTh TIEPHOJIA
44 . https://m.edsoo.ru/ffob197
KoJIeOAHMH OT KECTKOCTHU a
MPYKUHBI U MAacChl TPy3a» B
45 [TpeBparienue sHepruu npu
MEXaHMYECKHUX KOJICOaHMSIX
JlaGopaTtopHnast pabota
bu6mmoreka [JOK
«Ompenenenre 4aCTOTH U
46 . https://m.edsoo.ru/ffOblae
nepuoja konedbanui .
MPYKUHHOTO MasiTHUKa» -
JlaGopaTtopHnast pabota bubnmnoreka [JOK
47 «IIpoBepka HE3aBUCUMOCTH https://m.edsoo.ru/ff0b197

nepuoJia kojaebaHuii rpysa,

a



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

MIOJIBELIEHHOTO K HUTH, OT
Macchl Ipy3a»

48

Mexanndeckue BOJIHEL.
CBolicTBa MEXaHHUYECKHUX
BOJIH. [IpogosibHBIE N
TIOIIEPEYHBIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb21f
e

49

Ypok-koHpepeHuus
"MexaHH4YecKHe BOJIHEI B
TBEPIOM TeEJIE.
CelicMu4uecKue BOJIHbBI"

50

3Byk. Pactipoctpanenue u
OTpaKCHHE 3BYKa

51

VYpok-uccienoBanue
"Habiro1eHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThI"

52

['poMKOCTb 3ByKa U BBICOTA
TOHA. AKYCTHUYECKHIi
pe30HaHC

53

VYpok-koHpepeHuus
"V1pTpa3ByK U MH(pa3BYyK B
IIPUPOJIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23c
a

54

IToaroroBka K KOHTPOJIBHOM
pabote mo Teme "3aKOHBI
coxpaHeHus. MexaHu4eckue
KoJIeOaHMs U BOJHEI"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb25f
0

55

KonrponbHas padora no



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0

TeMe "3aKOHbI COXPAHEHHUS.
Mexannueckue KoeOanus u
BOJIHBI"

:‘)J'ICKTpOMaFHI/ITHOC I10JIC.

bubmuoreka [JOK

56 https://m.edsoo.ru/ff0b2ab
DIIeKTPOMarHUTHBIE BOJTHBI o
CaoiicTBa
57
AJIEKTPOMATrHUTHBIX BOJIH
VYpok-koupepennus "lkana
3JIEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
58 Hcnonp3oBanue https://m.edsoo.ru/ff0b2fe
AJIEKTPOMATrHUTHBIX BOJIH 6
JUIsl COTOBOM CBs3U"
Ypok-uccrnenoBanue
"N3yuenue cBONCTB bubnnoreka [JOK
59 AJIEKTPOMATHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2c6
MOMOIIbI0 MOOUITEHOTO c
tenedona"
Pemenue 3agaq Ha
60 OTIpe/IeNICHUE YaCTOTHI U
JUTHHBI 3JIEKTPOMAarHUTHON
BOJTHBI
DeKTpoMarHuTHas pupoIa bubmuorexa [JOK
61 cBeta. CKOpOCThH CBeTA. https://m.edsoo.ru/ff0b31d
BoJ1HOBEIE CBOMCTBA CBETA 0
bubnmuotexa [JOK
62 HUcTouHUKH CBETA. 1

https://m.edsoo.ru/ff0b365



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

IIpssmonuHeiiHOE
pacmpocTpaHeHue CBETa.
3atmenust CosiHia v JIyHbl

|co

63

3aKOH OTpa)KEHUs CBETA.
3epkaina. Pemenue 3a1au Ha
MPUMEHEHUE 3aKOHA
OTpaKEHHsI CBETA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b38c
4

64

HpeJ'IOMJ'IeHI/IC cBeTa. 3aKOH
IMpCJIOMJICHHA CBCTA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3ae
a

65

ITonHoE BHYTpEeHHEE
OTpPa)KEHUE CBETA.
Hcmonp30BaHue IOJIHOTO
BHYTPEHHETO OTPaXKEHUS B
OINITHYECKUX CBETOBOIAX

bubmuorexa [JOK
https://m.edsoo.ru/ffOb3c5
c

66

JlaGopaTtopHnas pabota
"Uccnenoanue
3aBHCUMOCTH yTJa
IPEJIOMIIEHUS! CBETOBOTO
Jy4a OT yIJia MajeHus Ha
rpaHuLe "BO31yX-CTEKI0""

67

VYpok-koHpepeHIus
"Ucnons30BaHKeE ITOJTHOTO
BHYTPEHHETO OTPAXKEHUS:
CBETOBOJIBI,
OIITUKOBOJIOKOHHAS CBS3b"

68

JInazel. OnTrdeckas cuia

bu6nmoreka [JOK



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

JIMH3BI

https://m.edsoo.ru/ffOb3f2
c

[TocTpoenune n3o0pakxeHuit B

bubmuoreka [JOK

69 https://m.edsoo.ru/ffOb444
JMH3aX
a
JlaGopaTtopHnas pabota
"Onpenenenne HOKYCHOTO bubmorexa LHOK
70 Y . https://m.edsoo.ru/ff0b420
PACCTOSIHUS U ONITUYCCKOM 6
CHUJIBI COOMPpArOIICH JTNH3BI" B
Ypok-koHpepeHIus bubnuorexa [JOK
71 "OnTu4eckue JTMH30BbIE https://m.edsoo.ru/ff0cOa7
npuOopsr" e
I'ma3 kak onruyeckas bubmmorexa LIOK
72 https://m.edsoo.ru/ffOb468
cucreMa. 3peHue 4
VYpok-koHpepeHuus
73 "edexTsl 3penus. Kak
COXPaHMTH 3peHue"
Paznoxenue 6enoro ceera B
cnektp. OnbiTel HptoTOHA bubmorexa HOK
74 ’ ’ https://m.edsoo.ru/ff0c0f4
CrnosxeHune CeKTpaTbHbIX c
BeToB. [{ucnepcus ceera B
JlaGoparopHas paboTa
"OnBITHI O PA3JI0KEHUIO bubmuorexa [JOK
75 6eJoro cBeTa B CIEKTP U https://m.edsoo.ru/ffOc0e2

BOCIIPUATHIO [IBETA
IIPEAMETOB MPU UX

a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

HaOJIOJICHUU Yepes
[[BETOBbIEC (DMIIBTPHI"

YpOoK-IIpaKTUKYM
"Bo/JIHOBBIE CBOMCTBA CBETA:

76
JHcTiepcus, MHTEpPepeHIIH
u qudpakus”
bubmuoreka [JOK
O P
77 merTe Pesephopaa n https://m.edsoo.ru/ffOc12a
MJIaHeTapHask MOJISb aTOMa g
78 IToctynatel bopa. Monens
aroma bopa
Hcnyckanue U noriomneHue bubnuorexa [JOK
79 cBera aToMOM. KBaHTEHL. https://m.edsoo.ru/ff0c144
JlunelyaThie CIIEKTPHI c
YPpOK-IPaKTUKYyM bubnuotexa [JOK
80 "HaOnroieHue criekTpoB https://m.edsoo.ru/ff0c155
ucmycKaHus'" 0
bu6mmoreka [JOK
81 PagnoakTuBHOCTE U €€ BUIEI https://m.edsoo.ru/ff0c167
2
CTtpoenune aTOMHOTO Sapa Brommotexa HOK
82 P pa. https://m.edsoo.ru/ff0c18a
Hyknonnas Mmoaens c
PannoaxkTuBHBIC BrbmroTera IOK
83 A https://m.edsoo.ru/ffOclal
npeBpaienus. M3oTomnsl 4
84 Pemenue 3amad 1o teme: bu6mmoreka [{OK



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14

"PagnoakTHBHLBIE https://m.edsoo.ru/ff0clb4
npeBpaiieHus " a
85 [Tepuon momypacnana
Vpok-xoHpepeH s
"ff)az[I/IoaKngII){He U3JIIYUYEHUS Bubmaorexa OK
86 i https://m.edsoo.ru/ff0c212
B IIPUPOJIE, MEIULINHE, 6
TexHuKe" B
Snepuble peakuuu. 3aKOHBI bubnuorexa [JOK
87 COXpaHEHHUs 3apsI0BOTO U https://m.edsoo.ru/ffoclc5
MacCOBOT'O YHCET 8
DHeprusi CBsI3u aTOMHBIX bubnuorexa [JOK
88 sep. CBsI3b MacChl U https://m.edsoo.ru/ffOc1d7
SHEPruu a
89 Pemmenue 3ana4 no teme
" nepuble peakuun”
Peaknnu cuHTE3a U ACICHUS bu6mmoreka [JOK
90 snep. ICTOYHUKY SHEpTHH https://m.edsoo.ru/ffOc1e8
ComnHia u 3BE311 8
VYpok-koHpepeHIus
"SI nepHast SHEpreTUkKa.
91 JleficTBHS paguOaKTUBHBIX
U3ITy4eHUI Ha KUBbIE
OpraHu3Msl"
[ToaroToBKa K KOHTPOJIBHOM bubnmnoreka [JOK
92 paboTe 1mo Teme https://m.edsoo.ru/ff0c223

"DNeKTpPOMarHuTHOE MOJIE.

e



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e

DNIEKTPOMArHUTHBIE BOJHBI.
KBauroBeie sBiaeaus"

Konrponbnas padora mo
TeMe "DIeKTPOMarHuTHOE

93
nosie. DJIEKTPOMarHUTHbIE
BOJIHBI. KBaHTOBBIC sIBICHUS"
[ToBTOpeHue, 06001IEeHNE. Bt OK
JlaboparopHbie paObOTHI 11O nosmoreka 11
94 kypey "BsaumoeiicTaie https://m.edsoo.ru/ff0c245
Ten" :
[ToBTOpeHME, 0600IIEHNE. Bt OK
Pemenne pacdyeTHsIX U nosmoreka L
95 KAUCCTBEHHBIX 321a4 110 https://m.edsoo.ru/ff0c257
2
teme "TeroBbie mporecch” B
[ToBTOpenue, obo0IIEHHE.
Pemenue pacueTHbIx U bubanoreka [JOK
96 Ka4eCTBEHHBIX 33124 1O https://m.edsoo.ru/ff0c2a2
teme "KIIJI TermmoBbIx 2
nBuraresei”
[ToBTOpeHue, 06001IEHNE.
Pemenue pacueTHbIX U bub6nuorexa [IOK
97 Ka4eCTBEHHBIX 3aja4 10 https://m.edsoo.ru/ff0c2b3
teme "KII/T 0
JIEKTPOYCTaHOBOK"
[ToBTOpeHue, 060061IeHNE. bubmorexa HOK
98 https://m.edsoo.ru/ff0c2c5

JlaGopaTopHnbie pabOTHI 1O

2



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52

Kypcy "CBeToBbl€e siBIEHUS"

[ToBTOpEHME, 000OIICHUE.

Pabora ¢ TekcTamMu 1o TEMe Enbmaorexa IOK
99 " 1 https://m.edsoo.ru/ff0c2d6
3aKOHBI COXpaHEHUs B .
MexaHuke" a
[ToBTOpenue, 06ob1IeHNE. bubnmoreka [JOK
100 Pabora ¢ TekcTaMH 110 TEME 1 https://m.edsoo.ru/ff0c2e8
"Kone6aHus u BOJHbBI" 2
[ToBTOpenue, ob6ob1IIeHNE. bubnuorexa [JOK
101 Pabora ¢ TekcTamMu o TeMe 1 https://m.edsoo.ru/ff0c304
"CgeTroBbl€ siBJICHUS" 4
[ToBTOpEHME, 000OIICHUE.
102 'I"a60Ta C TEKCTAMH 110 TEME 1
KBanroBas u sanepHas
¢uzuka"
OBILIEE KOJIMYECTBO HACOB
102 27

I10 ITPOTPAMME
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https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






