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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 ¢ yu€roM (enepaibHOW padoyeil MmporpaMmbl
BocniuTanusi U Konnenmuu npenogaBanus yueOHoro mnpenMera «Duszuka» u
0co0BIX 00pa3zoBaTeNbHbIX MOTpeOHOCTEN oOyyaromuxcs ¢ OB3.

Conepxanue mporpaMMbl 1Mo (U3HMKE HampaBieHO Ha (HOpMHUpPOBaHUE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYAIOMIMXCS M OpPraHU3alUI0 U3YYCHUS
Gbu3NKK Ha JEeATEeIbHOCTHOM OCHOBE. B mporpamme mo ¢u3uke y4UThIBAIOTCS
BO3MOXHOCTH yueOHOTo npeameta B peanusanuu tpedoanuii ®I'OC OO0 «k
IUTAHUPYEMBIM JIMYHOCTHBIM W METaNpeAMETHBIM pe3yJibTaTaM OOydYeHHs, a
TaK)K€ MEXKIIPEJAMETHBIC CBSI3U €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOTO O0IIero 00pa3oBaHuUs.

[Iporpamma 10 (u3UKEe YCTaHABIMBAET paclpeiesieHne Y4eOHOro
MaTepuasia mo rojaMm oOydyeHus (MO KiaccaM), MpejiaraeT ITPUMEPHYIO
MOCJEN0BATEIbHOCTh M3YUYEHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUS
PEIMETHOTO COAICPIKAHUS U YUETE BO3PACTHBIX 0COOCHHOCTEH 00yJarOIXCsl.

[Iporpamma 1o ¢usmke paspaboTaHa C IENbI0 OKa3aHUS METOAMYECKOU
MIOMOIIY YYUTEIIO B CO3/IJaHUU paboYeil MporpaMMbl 0 y4eOHOMY MPEIMETY.

duznka SBIAECTCS CHUCTEMOOOPA3yIONIUM JUIsl €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEIMETOB, TOCKOJbKY (U3MYECKHe 3aKOHBI JIeKaT B OCHOBE
IPOIICCCOB U SIBJIICHWM, HM3y4aeMbIX XHUMHEH, OMOJOTHEH, acTpOHOMHUEH H
¢dusnueckoil reorpaduei, BHOCUT BKJIAJ B ECTECTBEHHOHAYYHYIO KapTUHY
MUpa, MPEeOoCTaBIsIeT HauOoyiee SICHbIE OO0pas3lbl MPUMEHEHHS HAyYHOTO
METO/1a TI03HAHUSI, TO €CTh CII0CO0a MOMYyUYEHUS JOCTOBEPHBIX 3HAHUHN O MUPE.

OpHa U3 raaBHBIX 3a/1ay (GU3MUECKOro 00pa30BaHUs B CTPYKTYpE OOIIEro
o0pa3oBaHusI COCTOUT B ()OPMHPOBAHUU €CTECTBEHHOHAYYHON I'PAaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne Qusukun Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIAJCHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEepU3YIOIIUMUA €CTECTBEHHOHAYUYHYIO
IrPaMOTHOCT:

® Hay4YHO OOBSCHSTH SIBJICHUS;

® OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

® HHTEPOPETHUPOBATh JAHHBIE W  MCIOJb30BaTh  HAy4HBIC
JIOKa3aTeIbCTBA JIJIs MOJTYYECHUS BHIBOJOB.

Henmu wm3yueHuns ¢GU3MKK HA ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpeneneHsl B KoHrenuu npenogaBaHusi yuyeOHoro mnpeamera «DPusukay B
oOpasoBarenbHbIX opranu3anusax Poccuiickoit denepaiuu, peamu3yronmux
OCHOBHBIE 00111€00pa30BaTEeIbHBIC MPOTPAMMBI, YTBEPKAEHHOU peEIICHUEM
Komnernn MwunucrepctBa mpocsenieHust Poccuiickort deaeparuu (MpoTOKOM
ot 3 nexabps 2019 r. Ne [1IK4BH).

Heau nzyyenuss Gpu3uku:

e mpuoOpeTeHNue WHTEpeca M CTPEeMIICHHS OOYYalolmUXCs K HAYYHOMY
M3YUYCHHIO MPUPOJbI, PA3BUTHUE MX HMHTEIUICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

® pa3BUTHE TMPEJACTABICHUA O HAYYHOM METOJI€ I[IO3HAHUA U
dbopMHpOBaHHE HCCIAEAOBATEIILCKOTO OTHOIICHUS K OKPYXAIOUUM
SIBJICHUSM;



(dbopMHpOBaHKWE HAYYHOTO MHUPOBO33PEHHS Kak pe3yJibTara U3y4eHUS
OCHOB CTPOCHHS MaTepUu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;
dbopMHpoBaHUEe MPEACTABICHUN O posii (GU3UKU JIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TNPEJCTAaBIEHUH O BO3MOXKHBIX cepax  Oyayiien
npodeccruoHanbHOM AesTENBbHOCTH, CBI3aHHON C (PU3UKOM, TOATOTOBKA
K JaJdbHEHIeMy 00y4eHHUIO B 3TOM HaIPABJICHUH.

I{OCTI/I)KGHI/IC OTHUX ueﬂeﬁ IIporpaMmesl I10 (1)I/ISI/IK€ Ha YPOBHC OCHOBHOI'O
O6HICFO 06p330BaHI/ISI oOecrnieunBaeTCs PCIICHUEM CIICAYIOMINX 3aaaY.

npuoOpeTeHre 3HaHUW O JUCKPETHOM CTPOEHUHU BEIeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, DJEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SBJICHUSIX;

nprUOOpEeTeHNEe YMEHHM ONMUCHIBATh U OOBICHATH (DU3UUECKUE SIBICHUS
C MCIOJIb30BaHUEM TOJTyYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB pELIEHUsI MPOCTEHIIMX pacy€THBIX 3aJad ¢
UCIOJIb30BaHUEM (DU3UYECKUX MOJIeNiel, TBOPYECKUX U MPaKTHUKO-
OpHEHTHUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHMI HaOIIOJaTh NPUPOAHBIC SIBICHHUS U BBINOIHITH
OTIBITHI, TAOOPATOPHBIE PAOOTHI U SKCTIEPUMEHTAIILHBIE UCCIIEIOBAHUS C
UCIOJIb30BAaHUEM U3MEPHUTEIBHBIX TPHUOOPOB;

OCBOCHHME mNpuéMoB paboTel ¢ uHopMmanuendn  (puzuyeckoro
coJiepKaHusl, BKIIOYas MHPOPMALMIO O COBPEMEHHBIX JOCTHXKEHHUSIX
(bu3KKHY, aHAIU3 U KPUTHYECKOE OIEHUBAaHUE UH(POPMAIIUU;
3HAKOMCTBO €O  cepamu  mpoecCHOHANBHON  JIeATEeIHbHOCTH,
CBA3aHHBIMM C  (PU3UKOW, ¥ COBPEMEHHBIMH  TEXHOJOTHSIMU,
OCHOBAHHBIMU Ha JOCTHKEHUAX (HU3UUYECKON 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 Heneno), B 9 kmacce — 102 yaca (3 yaca B
HEJIEIIO).

[Ipenyaraemelii B mporpamMmme no (pusuke nepedeHb J1adbopaTtopHbIX padboT
M ONBITOB HOCHT PEKOMEHIATEIbHBIM XapakTep, YYHTEIh JeIaeT BBHIOOP
NPOBEJCHUS JTA0OPATOPHBIX PAbOT W OMBITOB C YYETOM HHIWBHIYaTbHBIX
O0COOCHHOCTEM  OOydYarolmuXCs, CIHCKa OKCICPUMEHTAIbHBIX  3aJlaHUM,
IpeIaracMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO JK3aMEHa 10 (hH3HKE.



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, CBETOBBIC, 3BYKOBBIE.

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

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

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBbIC, JJICKTPUUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUS.
2. ®Ousndeckue NpuOOpbI U MPoIeaypa NMPSIMbIX U3MEPEHUN aHAIOTOBBIM
U IIU(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
JaTYNKA TEMIIEPATYPHI.

[IpoBenenne ucciaeqoBaHus MO NPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJIETA
IapyKa, MYIMIEHHOTO TOPU30HTAJIBHO, TE€M OOJbINe, 4YeM OoJiblie
BBICOTA ITyCKA.

Pa3znen 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHNH BellecTBA.

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

JIBr>keHnne yactul BemiecTBa. (CBsA3b CKOPOCTHM JBHIKEHHUSI YacTHUIl C
TeMreparypoil. bpoyHoBckoe aBuxkenue, nuddysus. BzanmoaencTere qacTuiy
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B, XUAKOCTEH U
TBEPBIX (KPUCTATUTMUECKHUX) Tell. B3anMOCBsI3b MEXIy CBOMCTBAMH BEIIIECTB B
pa3HBIX arperaTHbIX COCTOSIHUSIX M HUX ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM.
Oco00EeHHOCTH arperaTHhIX COCTOSTHUM BO/IBI.

Hemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JIBHKECHHSI.

2. Habmonenue muddysun.

3. HabGmiomenue  siBaeHUl, OOBSICHSIOMUXCS  MPUTSHKEHUEM WA

OTTAJIKUBAaHUEM YACTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. Ouenka pguaMerpa aromMa METOJOM pSAJIOB (C HCIOJIb30BAHHEM

dboTorpadumuii).

2. OmBITHI 110 HAOIIOICHUIO TEIIJIOBOTO PACIITUPEHUS Ira30B.

3. OmnbIThI MO OOHAPYKEHUIO JCHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.

o grLNE



Mexannueckoe ABUkKeHHE. PaBHOMEpHOE M HEPABHOMEPHOE JBUKEHHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacuér myTtu u
BPEMEHHU JIBUKECHUS.

SBneHne nHEpUMHU. 3aKOH MHEPLUU. B3auMoneicTBue Tel Kak MpUYMHA
U3MEHEHUSI CKOPOCTH IBWKEHHMS Tel. Macca Kak Mepa HHEPTHOCTH Tena.
[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. Cuhjla TsDKECTHM Ha Jpyrux IulaHeTax. Bec Tena. HeecomocTs.
CrioxeHue cuil, HalpaBJIEHHBIX MO OAHOM IpsiMOM. PaBHOAEMCTBYyrOWIAs CHUIL.
Cuna tpenus. TpeHHe CKONBXEHUS U TPEHUE TMOKOA. TpeHue B MPUPOAE U
TEXHUKE.

Jemoncmpayuu.
Hab6nronenue MexaHM4ecKoro IBM>KEHHUS Tela.
N3MepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKEHHUS.
HabGnronenue siBneHust HHEPIUU.
Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOICUCTBUU TEll.
CpaBHeHHE Macc 10 B3aUMOJICVCTBUIO TEN.
CroxeHue CHll, HalpaBJICHHBIX IO OJHOW MPSMOM.
./Iaéopamopubte paéombt U onvimol.
OnpeneneHue CKOPOCTU PaBHOMEPHOrO JBIDKEHHA (IIapuka B
KUIKOCTH, MOJIEITH JICKTPUIECKOTO aBTOMOOUJISL U TaK Jayiee).
Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHHsI OpycKa WIU IIapuKa o
HAaKJIOHHOM IIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNa.
OnbITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh pacTsikeHus (aedopmanuu)
IPY>KUHBI OT TPUIIOKEHHOU CHIIBI.

5. OmnbIThI, IEMOHCTPUPYIONINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHUS

OT BEca TeJa U XapaKTepa CONPUKACAIOLIUXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KUIAKOCTEN M ra30B.

HaBnenue. CriocoObl yMEHBIIICHUS W YBEJIWUYCHHS JaBiieHus. JlaBieHue
raza. 3aBHCHMOCTb JaBJCHHUS raza OT 00béma, Temmeparypsl. llepemaua
JNABJICHUS] TBEPABIMU TEJIaMHU, >KHAKOCTAMH U Ta3aMH. 3akoH Ilackauns.
[THeBMaTHUeCKHE MAaIIMHBL. 3aBUCUMOCTH JABJICHUS KUIAKOCTH OT TIyOWUHBI.
I'unpoctatuueckuit mapagokc. CooOmiaronuecss cocynbl. [ 'uapaBiudeckue
MEXaHU3MBI.

AtMocdepa 3emin u atmocdepHoe naBieHue. [IpudnHbI CyiecTBOBaHUS
Bo3ymHOM o6osouku 3emun. Onbit Toppuuerum. M3mepenue armMochepHOro
JaBJICHUSL. 3aBUCUMOCTh aTMOC(EpHOTO JaBJICHHUS OT BBICOTHI HAJ YPOBHEM
mops. [Ipubops! 1715t m3Mepenns aTMoc(hepHOTro TaBJICHHUS.

JleicTBue KMAKOCTM W Trasa Ha TNOTPYKEHHOE B HHUX TeJO.
BreirankuBaromas (apxumenona) cuia. 3akoH Apxumena. I[lmaBanue Ten.
Bo3znyxonnasanue.

Jemoncmpayuu.
3aBUCHUMOCTbH JABJIEHUSA ra3a OT TEMIEPATYPHI.

[lepenaua gaBneHUs! )KUIKOCTHIO U Ta30M.
Coobmaromuecs CoCyibl.

['mnpaBnuueckuid npecc.

[IposiBneHue neicTBUS aTMOC(PEPHOTO ABICHUS.
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6. 3aBUCHMOCTb BBITAJIKHUBAIOIICH CHUJIBI OT 00bEMA MOrPYKEHHOU YacTH
T€Ja U IMJIOTHOCTH KUIKOCTH.

/. PaBeHCTBO BBITAJIKMBAIOIIEH CUIIbI BECY BHITECHEHHOM YKUKOCTH.

8. YcnoBue T1uiaBaHMs TeN: IUTABaHUE WM TOTPY>KEHHE Tl B
3aBUCHMOCTH OT COOTHOIIEHUS IJIOTHOCTEM TeNa U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

HccnegoBanne 3aBUCUMOCTH Beca Tella B Bojae OT 0ObEMa

NOTPYKEHHOMU B )KUJIKOCTh YaCTH TEJNA.

OnpeneneHue BBITAIKUBAKOLIEH CHIIBI, JEWCTBYIOIIEH HA TEJO,

NOTPYKEHHOE B KUJKOCTb.

[IpoBepka HE3aBUCHMMOCTH BBITAJIKUBAIOUICH CHJIbI, JICHCTBYIOIIECH HaA

TEJIO B )KUAKOCTH, OT MAcCChl Tea.

OnbITeI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKHUBAIOIIECH CHIIBL,

JNEHUCTBYIOIIEH Ha TENO B JKUJIKOCTH, OT 00BbEMa MOrpYKEHHOU B

KUJKOCTh YAaCTH TEJIa U OT IJIOTHOCTH JKUJIKOCTH.

5. KoncrpyupoBanue apeomeTrpa WIM KOHCTPYUPOBAHHME JIOAKU U

omnpeaeseHue e€ rpy30n0a4bEMHOCTH.

Pa3zpnesn S. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanuueckas pabota. MOIHOCTb.

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

Mexannueckas »3Heprus. KuHETHYeCKass W MOTEHIMAalIbHAs DSHEPTHUs.
[IpeBpaiienrie OJHOrO BHAA MEXAHUYECKOW DSHEPruu B JAPYroi. 3akoH
COXPaHEHMs DHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. Tlpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenue pabOTHI CUIIBI TPEHUS TPH PABHOMEPHOM JBHKCHUU

TeJIa 110 TOPU30HTAIBHOM IMOBEPXHOCTH.
2. UccnenoBanue ycnoBuil paBHOBECHS phlyara.
3. Msmepenue KIIJ] HakIOHHOM IMJIOCKOCTH.

4. V3ydeHwne 3aKOHA COXpaHEHUSI MEXaHUYECKOW SHEPTHH.
8 KIIACC

M W

Pa3nen 6. TensioBbIe siBJIEHUS.

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

Mopaenu TBEPAOro, KUIAKOTO M Ta3000pa3HOTO COCTOSHUHN BEIECTBA.
Kpucramnmmueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ia30B, KUIKOCTEH
Y TBEPIBIX TEJI HA OCHOBE IOJOXEHUN MOJEKYJSIPHO-KUHETUYECKOU TEOPHUHU.
CmaurBaHU€ M KanWJUISIpHBIE ABICHUS. TenaoBoe pacliupeHue u cxaTue.

Temneparypa. CBsi3b TeMNeEpaTypbl CO CKOPOCTHIO TEILIOBOTO JBHKECHUS
gactull. BuyTpenuss sHeprus. CrnocoObl M3MEHEHHs] BHYTPEHHEH DSHEPIrHM:
Terionepeaaya u COBEpPIICHUE PadoTHL. Bunsr TETUIONepEeAauu:
TEIUIONPOBOIHOCTh, KOHBEKIHUS, U3JIyYEHHE.

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



[Tapoobpa3oBanue u koHaeHcamus. Vcnapenune. Kunenue. Y aenbHas TemioTa
napooOpa3oBaHus. 3aBHCUMOCTh TEeMIIEpaTypbl KHIIEHHS OT aTMOC(EpHOro
JaBJICHUS.

BrnaxuocTts Bo3myxa.

DHeprus TOINIMBA. Y IeJIbHAs TeIIOTa CTOPAHUSL.

[Tpunnmner paboTsl TerioBbix apurateneit KIIJ temmoBoro asurarers.
TeruioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS M MIPEBPAILCHUS SHEPTUM B TETJIOBBIX MPOIIECCAX.

Hemoncmpauuu.

Habmronenne 6poyHOBCKOTO JABUKEHUS.

Habmonenue nuddysumn.

Habmronenue siBieHU CMauMBaHKS M KalMMJUIAPHBIX SBICHUM.
Habmronenue TenioBoro paciuimpeHus Ted.

N3MeHeHune naBiieHHs raza IMpyu U3MEHEHUU 00bEMa M HarpeBaHUM WUJIU
OXJIOKJICHUU.

IIpaBuna uaMepeHus TeMIIEPATypPHI.

Buae! Termonepenaymn.

OxJtaxkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu COBEpIICHHH paOOThI BHEIIHUMHU CHJIAMH.

10. CpaBHEHUE TEIUIOEMKOCTEN Pa3JIUYHBIX BEIIECTB.

11.HabmroneHue KUmneHusl.

12.Hab6nrofeHue nocTOSTHCTBA TeMITEpaTyphl MPH TJIaBJICHUH.

13.Monenu TEeIIOBbIX ABUTaTENEH.

Jlabopamopnwie pabomel u onvimol.

OnBITH IO OOHAPYKEHUIO IEUCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnpITHI 1O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbIThl O HAOJIIOICHUIO TETUIOBOTO PACHIUPEHUS Ta30B, XKUJIKOCTEH U
TBEPABIX TEIL.

Omnpenenenve gaBjIeHUs BO3ayXa B Oa/IOHE IIMPUIIA.

OnbIThl, 1EMOHCTPUPYIOIIUE 3aBUCUMOCTh HABICHUSI BO3/yXa OT €ro
00bEMa M HArPEeBaHUS WA OXJIKICHHUS.

IIpoBepka rHMOTE3bl JHUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJOMKA
KHUJAKOCTH B TEPMOMETPUIECKOUN TPyOKE OT TeMIiepaTyphbl.
HaGnronenue wm3MeHEHHs BHYTPEHHEW DSHEpPruM Tella B pe3yJbTaTe
TEeTIonepeayr U padoThl BHEITHUX CHUJI.

HccnenoBanue sBiIeHUs TEMJIO00OMEHA MPU CMEIIMBAHUU XOJIOTHOU U
ropsityer BOJBL.

9. Ompenenenre KOMUYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW TIpHU

TEMJI000MEHE C HArPEThIM METAITMYECKUM ITUITUHIPOM.
10.0Ompenenenue yaenbHON TEMIIOEMKOCTH BEIIIECTBA.

11.WccnenoBanue mporecca UCHapeHHs..

12.Onpenenenre OTHOCUTEIIBHON BIIAXKHOCTH BO3TyXa.

13.0Ompenenenue yaeabHON TETUIOTHI IJIABJICHUS JIbA.

Pa3znes 7. DiaekTpudecKkue 1 MArHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja sneKkTpuueckux 3apsaoB. B3zanMmogelicTBue
3apspKeHHbIX Tell. 3akoH KyloHa (3aBUCUMOCTh CHJIBI  B3aUMOJECHCTBHS
3apsHKEHHBIX TEJl OT BEJTUYUHBI 3apsAJI0OB U PACCTOSIHUS MEXKIY TE€JIaMM).

DnekTpuueckoe nosie. Hanpssk€HHOCTh 3nekTpudeckoro noss. [Ipuniun
CYyHEPHO3ULINH JIEKTPUUECKUX TT0JIeH (Ha KaYeCTBEHHOM YPOBHE).
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Hocutenu »snekTpuyeckux 3apsiioB. DJIEMEHTapHbIA 3IEKTPUYECKUUN
3apan. Crtpoenue atoma. [IpOBOJHHUKM M JUAJIEKTPUKU. 3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3apsija.

DONEKTPUYECKUNA TOK. YCJOBHUSI CYIIECTBOBAHHUS AJIEKTPUUECKOTO TOKAa.
HcTouHNKNM TMOCTOSHHOTO TOKA. JIEHCTBUA 3JEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onextpuyeckas 1enb. Cuna ToKa. DIEKTPUUECKOE HaNpsLKEHHE.
CornpoTuBiieHHE TPOBOJHUKA. YJIETbHOE COMNPOTUBICHUE BEIIECTBA. 3aKOH
Oma mis ywactka uenu. [lociemoBarenbHOe M MapajyielIbHOE COEJAMHEHHE
IPOBOTHUKOB.

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

[TocTostnabie  MarHuTHL. B3aumojnelcTBHE TMOCTOSHHBIX ~ MAarHUTOB.
MarnuTtHoe mnosne. MarHuTHoe mojie 3eMJM M ero 3HaueHWe I JKU3HU Ha
3emue. OnbIT Opcreaa. MarHuTHOE MOJIe 3JIEKTPUYECKOro Toka. [IpumeHenue
AIEKTPOMAarHUTOB B TE€XHUKE. J[eliCTBME MAarHMTHOrO MOJs Ha TPOBOJHHK C
TOKOM. DIIEKTPOIBUTATENb MTOCTOSTHHOTO TOKA. Hcnonb3oBanue
AIEKTPOABUTATENIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel ®Dapanes. SBieHUE >SIEKTPOMATHUTHOW WHAYKUMH. [IpaBuiio
Jlenma. Onextporenepatop. CrnocoObl MOMYYEHUS! BJICKTPUUECKON SHEPrUu.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DJIeKTpU3aLus TEN.

JIBa poja SIEKTPUYECKUX 3apsioB M B3aUMOJCHCTBHUE 3apsiKEHHBIX

TeI.

YCTpOUCTBO U JEUCTBUE JJIEKTPOCKOTIA.

DIIEKTPOCTATUYECKAS] HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.

[IpOBOIHUKY U JUBJIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JIeficTBUS AIEKTPUUYECKOTO TOKA.

10. DJIEKTPUYECKUN TOK B )KUIKOCTH.

11.T"a30BbIi1 pa3ps.

12.MI3MepeHne CHITbl TOKa aMIIEPMETPOM.

13.3mepenne 2IeKTPUIECKOTO HAMIPSHKEHUST BOJIBTMETPOM.

14.PeocTaT 1 Mara3uH CONPOTUBIICHUIA.

15.B3aumoneiicTBrE NOCTOSHHBIX MAarHUTOB.

16.MonenvpoBaHue HEBO3MOXKHOCTH pa3/IeJICHUs TOJIFOCOB MarHuTa.

17.MonenvpoBaHiE MAarHUTHBIX MOJIEH OCTOSSHHBIX MarHUTOB.

18.0OmpIT Dpcrena.

19.MarHuTHOE 1oJjIe TOKa. DJIICKTPOMAarHuT.

20.JleticTBrE€ MarHUTHOTO TIOJISI HAa TTPOBOJTHUK C TOKOM.

21.25eKTpoABUTaTENb MIOCTOSTHHOTO TOKA.

22 .UccnenoBaHue sSIBICHUS DJIEKTPOMArHUTHOW HHIYKIIHH.

23.0mnbiTer Dapages.

24.3aBUCUMOCTh HAIPaBJICHUS WHIYKIIMOHHOTO TOKa OT YCJOBHH €ro
BO3HUKHOBEHHUSI.

25.DJIeKTpOTreHepaToOp MOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.
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OnpITel MO HAOMIONCHUIO JJIEKTPU3AIMK Tel WHAYKIUEHW U TMpu
CONIPUKOCHOBEHHH.

UccnenoBanne AeHCTBHUS AJICKTPUUYECKOTO IO Ha TMPOBOJHUKU U
JTURJICKTPUKH.

COopka u npoBepka padboThI JIEKTPUUYECKOM IIEMU OCTOSHHOTO TOKA.

N3mepenue u peryjampoBaHie CUIIbI TOKA.

N3mepenue u peryanpoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCHMMOCTH CHIIBI TOKA, UIYILIETO YEPe3 pe3UCTOp, OT

CONPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha pe3UCTOpE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD ANEKTPUUECKOTO

COMPOTHUBJICHUSI MPOBOJAHUKA OT €ro JJIMHBI, IJIOMIAJU MOMEePEYHOTO

CEUYCHHS U MaTepuaa.

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

9. IlpoBepka mpaBuiia Jjisi CUJIbI TOKA MPHU MapaJieIbHOM COEIWHEHUU
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PE3UCTOPOB.

10.Ompenenenue paboOThl  DIEKTPUYECKOTO TOKA, MIAYIIETO 4Yepe3
pe3ucTop.

11.0Ompenenenne MOIIHOCTA AJICKTPUUYECKOTO TOKA, BBIIEISEMON Ha
pe3ucrope.

12.WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKY, OT
HaNPsDKCHUS Ha HE.

13.0Omnpenenenue KIIJI narpeBarens.

14 . VccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TOCTOSIHHBIX MarHUTOB.

15.3yyeHne MAarHUTHOTO TIOJII TIOCTOSIHHBIX MAarHUTOB TP HX
00BEIMHEHUY U Pa3/ICIICHUU.

16.UccnenoBanue JeWUCTBUSI DIEKTPUYECKOTO TOKAa HAa MArHUTHYIO
CTpEJIKY.

17.0mnbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUS
KaTyIIKd ¢ TOKOM U MarHuTa OT CWJIbl TOKa U HAaNpaBlieHUs TOKA B
KaTyIIKe.

18.M3yuyeHue AecTBUS MArHUTHOTO TOJISl HA TIPOBOJHUK C TOKOM.

19.KoHcTpynpoBaHue U U3y4eHHe pabOThl AIEKTPOIBUTATEINS.

20.U3mepenue KI1/] anekTpoaBuraTebHONW yCTAaHOBKH.

21.00bITHl TIO HCCIEOBAHUIO SIBICHUS JJICKTPOMArHUTHOM WHIYKITUU:
UCCJICIOBAHNE M3MEHEHUI 3HAUYCHHS W HaAIpaBJICHUS WHIYKIIMOHHOTO

TOKaA.
9 KUIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexanunueckoe ABWXKEHUE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENIBHOCTh MEXAHWYECKOr0 JBHKEHUS. PaBHOMEpHOE MpSMOJIMHENHOE
nemwxenne. HepaBHoMepHoe mpsiMonuHeiiHOoe naBukeHue. CpenHsss
MTHOBEHHAs! CKOPOCTh TEJa IPU HEPABHOMEPHOM JBUKEHUH.

Yckopenue. PaBHOyCkOpeHHOE mpsMoiuHeiHoe aBmkeHue. 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: cuja TPEHUs CKOJIbKCHUS,
CHUJIa TPEHUS TTOKOS, TPYTHUe BUABI TPEHUS.

Cuta TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUs. Y CKOPEHHE CBOOOIHOTO
najenus. J[Bmxenue mmadneT Bokpyr ComHia. IlepBas kocMuueckasi CKOPOCTb.
HeBecomMocTs 1 mieperpysKu.

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

Nmnynee Tena. W3menenue wummynbca. Mmmnynse cuibl.  3akoH
COXpaHEHHS UMITyJIbca. PeakTuBHOE ABMIKEHHUE.

Mexannueckas pabotra W MOIIHOCTh. PaboTa cui TSDKECTH, YIPYTrOCTH,
Tpenus. CBs3b dHepruu U padotel. [loTeHIMaIbHAS SHEPTHS Teja, MOJIHITOrO
HaJl TIOBEPXHOCTHIO 3eMiIM. [loTeHIMambHAsE JHEPTUs CXKATOH MPYKUHBI.
Kunernueckas sneprus. Teopema o KHHETUUECKON dHEPTHH. 3aKOH COXPAHCHHS
MEXaHUUYECKOM IHEPTUH.

Jemoncmpayuu.

HabGnroneHne MexaHWM4ecKoro JIBHXKEHHsS Tella OTHOCHUTEIBHO Pa3HBIX

TEJI OTCYETA.

CpaBHeHME MyTeH W TPACKTOPUN JBUXKEHUS OJHOTO M TOTO K€ Teja

OTHOCHUTEJILHO Pa3HbBIX TEJl OTCUETA.

N3mepenne CKOpOCTH M YCKOPEHUS IPSIMOJIMHEMHOTO JIBUYKEHUS.

WccnenoBanue npru3HaKOB PaBHOYCKOPEHHOTO JBUKCHUSI.

Hab6nronenue nBuXKeHUS Tela 1Mo OKPYKHOCTH.

HaGnronenne MexaHWMYeCKUX SBJICHUM, MNPOUCXOJSAIIUX B CHUCTEME

orcuéra «Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JABHMKEHUU

OTHOCHUTEJIFHO KaOuHeTa (PU3HKH.

/. 3aBUCHUMOCTbH YCKOPEHHS TeJa OT MacChl TeJla U JIEUCTBYIOIIEH Ha HETO
CHJIBI.

8. HaOmronmenue paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TEJL.

9. M3meHeHHe Beca Tela IPH yCKOPEHHOM [BHKCHHH.

10.I1epenava uMItybca IpH B3aUMOJCHCTBHIM TEII.

11.TIpeoOpa3zoBanus SHEPTUH MPU B3aUMOICHUCTBUU TEIL.

12.CoxpaHeHnrie UMITyJIbCa IPU HEYIIPYTOM B3aUMO/ICHCTBUU.

13.Coxpanenne UMIysbca Ipu a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14.HabmroneHue peakTUBHOTO JIBH)KCHHUS.

15.CoxpaHeHre MEXaHUYECKOW PHEPTUU TTPU CBOOOTHOM IaJICHUH.

16.CoxpaHeHrie MEXaHWYECKONW DHEPruM TMpW JABWKCHUHM Tela MO/
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

KoHcTpynpoBanue TpakTa AJi pa3roHa v JaJIbHEHUIIEro paBHOMEPHOTO

JBYDKEHUS IAPUKA I TETIEKKU.

OnpeneneHue CpeTHEH CKOPOCTH CKOJBKEHHUS OpycKa MWW JIBHOKCHUS

IIapyKa M0 HAKJIOHHOM TIOCKOCTH.

Omnpenenenre yCKOPEeHHs Tejla TPU PABHOYCKOPEHHOM JBIKEHUU TIO

HAKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MIPH PAaBHOYCKOPEHHOM

JIBIDKCHUHU 0€3 HavaJbHOM CKOPOCTH.

[IpoBepka ruMOTE3bl: €CAU TMPU PABHOYCKOPEHHOM JIBIDKCHHH 0e3

HAYaJIbHOW CKOPOCTU IMYTH OTHOCATCS KaK Psif HEYETHBIX YHUCEN, TO

COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHH OJITMHAKOBBI.
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HccnenoBanue 3aBHCHMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHUS.
Omnpenenenue kodpduieHTa TPEHUS CKOJIbKCHHUS.
OnpeneneHue KECTKOCTH MPYKUHBI.
Onpenenenue pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM JIBMIKECHUU
TeJa IO TOPU30HTAIBLHOM TOBEPXHOCTH.

10.Onpenenenne paboOTHl CHJIBI YINPYrOCTH IIPU TMOJIBEME TIpy3a ¢

MCII0JIb30BAaHUEM HEIOIBMYKHOTO U MTOJABHYKHOTO OJIOKOB.

11.M3y4yeHune 3aKOHAa COXPaHCHUS SHECPTHH.

Pa3ngen 9. MexannuecKue KoJ1e0AaHUA M BOJIHBI.

KonebarenbHoe nBwkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
PO/, YacTOTa, aMIUIUTyAa. MaTeMaTHYeCKHi W TPYKWHHBIA MasSTHHUKH.
[IpeBparieHre SHEPTUH MPU KOJICOATSIHEHOM JABUKCHUH.

3aryxampnme KojeOaHusa. BreIHyXneHHble  KojeOaHusa. Pe3oHaHc.
Mexannueckne BodHBIL. CBOMCTBA MEXaHMUYECKHUX BOJIH. I[IpomonbHbie W
norepeyHbie BOJHBI. [[IMHA BOJHBI M CKOPOCTh €€ paclpOCTpaHEHHS.
MexaHu4ecKkue BOJIHBI B TBEPAOM TeJie, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa u BbicoTa TOHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue kosiebaHUM TeN MOJ JACHUCTBUEM CHIIBI TSDKECTH U CHUIIBI
yIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Hab6nronenue BoIHYKIEHHBIX KOJICOaHHIM 1 pe30HaHca.

PacnipocTpanenue npo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKyCTHYECKHI pe30HaHC.

./Iaéopamopubte pabomul u onvimel.

1. Ompenenenue 4YacTOThl W TEpHOJa KOJEOAHUM MaTEMaTHYECKOTO
MasTHUKA.

2. OmpepeneHne 4acTOTHI U IEpHoJia KoieOaHUl MPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH TIEpHOJa KOJICOAHUM IMOJBEHICHHOTO K
HUTHU T'py3a OT JJIMHBI HUTH.

4. VccnenoBaHWe 3aBUCHMOCTH TEpHOJia KOJEOAaHWH  IPYKHHHOTO

5

6

wooN o

D OTA N

MasTHHKA OT MacChl Tpy3a.
ITpoBepka HE3aBUCHUMOCTH TIEpHOIa KOJIeOaHUH rpy3a, MOABEIICHHOTO
K HUTH, OT MacChI Ipy3a.
OnpITEI, JACMOHCTPUPYIOIINE 3aBUCHUMOCTh TIepuojaa  KojeOaHui
PY>KMHHOTO MasTHUKA OT MacChl Ipy3a M )KECTKOCTH MPYKUHBI.
7. VzmepeHne yCKOpeHHUs: CBOOOTHOTO TIaCHHUS.
Pa3znes 10. Di1eKTpOMArHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJICKTPOMAarHUTHOE  T0Jie.  DJEKTpOMarHuTHble BoOJIHBL.  CBoiicTBa
AJIEKTpOMAarauTHeIX BOJH. [Ilkama snexkTpoMarHUTHBIX BOJH. Vcmonib3oBaHme
9JICKTPOMArHUTHBIX BOJIH JIJIT COTOBOM CBSI3H.
DJIeKTpOMarHuTHas mpupoja cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETa.
Jemoncmpayuu.
1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BomnHOBBIC CBOICTBA CBETA.
Jlabopamopnuie pabomel u onvimol.



1. V3yyeHue CBOWMCTB AJIEKTPOMATHUTHBIX BOJIH C TIOMOIIBI0O MOOUIILHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe AIBJIEHHUS.

JlyueBas  mopenp  cBera. HMcrounukum  cBera.  IIpsMosmHeilHoe
pactipoctpaneHue cBera. 3atMeHuss Conxua u JlyHel. OtpaxeHue cBeTa.
[Tnockoe 3epkano. 3aKoH OTpaKEHUsI CBETA.

[Ipenomnenue cBera. 3aKOH MpesIOMIICHHsS cBeTa. [lonmHOEe BHyTpeHHee
OTpakeHHE cBeTa. lCcrnoyib30BaHWE TIOJIHOTO BHYTPEHHEIO OTPAaXKECHHS B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xonm mywedt B smH3e. OnThueckas cucTema Qoroarnmnapara,
MUKpOCKONIa M Teneckomna. ['J1a3 kak onTudeckas cucteMa. binm3opykocTh U
JNATbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. Omnbitel HbloToHa. CrokeHue
CIIEKTPAJIbHBIX LIBETOB. J(Hcniepcus cBera.

Jemoncmpayuu.

[IpssMmonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue wu300pakeHUl B ITUIOCKOM, BOTHYTOM U  BBIITYKIOM
3epKaJIax.

[Ipenomiienue cBera.

OnrTuyeckuii CBETOBOI.

Xox mydeid B coOOMparoniei JInH3e.

XoJ1 Iy4el B paCcCEUBAIOIIECH JIMH3E.

[Tonydyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

. [Ipunnun aeiictBus horoanmnapara, MUKpPOCKOIIA U TEJIECKOIIA.
10.Mopuensb riasa.

11.PaznoxeHue 6e0ro cBeTa B CIEKTP.

12.Tlony4yenue 6e10ro cBETa IPU CIOKEHUH CBETa PA3HBIX I[BETOB.
Jlabopamopnsie pabomel u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yTila OTPaKEHHSI CBETOBOIO JIyda OT yriia
naJCHUS.

N3yuenne xapakTepucTUK N300pakeHus MpeAMETa B TNIOCKOM 3epKalie.
HccnenoBanne 3aBUCHUMOCTH yIUIa MPEJIOMIIEHUS CBETOBOIO Jyda OT
yTJia MaJIeHUs] Ha TPAHUIIE «BO3TyX—CTEKIIOM.

[Tonyuenne nzo0pakeHU ¢ TOMOIILIO COOUPAIOIICH JIMH3HI.
Onpenenenre  (POKYCHOTO  pPACCTOSIHUS M ONTHYECKOM  CHIIBI
coOmparoIei JTUH3HI.

OMnBITH IO Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OnbITHl IO BOCIIPUSITUIO 1IBETA MPEAMETOB MPU MX HAOIIOJICHUH Yepe3
IIBETOBbIC (DUIIHTPHI.

Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.

Omnewitel Pezepdopaa u mmanerapuas monaens aroma. Mogens atoma bopa.
Hcnyckanue u noryouieHue ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oeta- u ramma-usnyudeHus. CtpoeHue
aTOMHOro  snapa. HyknonHas  Mogens  atomHoro  sigpa.  U3orombl.
PannoaktuBHbIe npeBpaienus. [lepuoa nomypacnaga aTOMHBIX sI€p.

SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apPsAI0BOIO U MacCOBOTO YHCEIL.
DHeprus CBsi3M aTOMHBIX snep. CBsi3b Macchl U 3HEpruu. Peaknuu cuHTe3a U
nenenusd siaep. Ucrounuku sneprun CotHIa U 3BE3I.

SnepHas sHepreruka. JleMCTBUSI PaJMOAKTUBHBIX W3JIyYCHUNW Ha >KUBBIC
OpraHU3MBI.
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Jemoncmpayuu.

CnexTpbl U3ITy4eHUS U MOTJIOEHHUS.

CnexTphl pa3IuvyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

Pabora cuérunka HOHM3UPYIOUIUX U3JTYICHUH.

Perucrpanus nzimydeHus: IpUpPOJAHBIX MUHEPATIOB U MTPOAYKTOB.

./Iaéopamopuble pabomul u onvimeol.

1. HaGnrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpEeKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY

nyTH (1o gororpadusm).
N3mepenne paguoakTUBHOTO (hoHa.

IToBTOpPHUTEIHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpUTENHEHO-00001IIAIOIINA MOZYJIb NpeaHa3HaAYeH TUISL
CUCTEMAaTH3allMK ¥  OOOOIIEHUS MPEAMETHOrO0 COJIEp)KaHUS U ONbITa
JeSTeIbHOCTH, MPUOOPETEHHOTO MPU U3YYCHUH BCEro Kypca (PU3MKH, a TaKkKe
JUTSl TIOJITOTOBKM K OCHOBHOMY TOCYJI@pPCTBEHHOMY 3K3aMEHY IO (hU3UKE IS
o0y4Jaronuxcsi, BBIOPABIINX ATOT YYEOHBIN MTPEIMET.

[Ipy w3yyeHHH NaHHOTO MOJIYJS PEAIU3YIOTCS U CHCTEMATU3UPYIOTCS
BUJIBI JICSTENBHOCTA, HAa OCHOBE KOTOPBIX OOECIEUYMBACTCS JTOCTHXKCHHE
OPEIMETHBIX W METalpeIMETHBIX IUIAaHUPYEMBIX pPE3yJbTaTOB OOYYEHHS,
dbopMHpyeTCsl €CTEeCTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOOB
UCCJICIOBAHUS SIBJICHUM MIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATD
dusnueckue sSBICHUS, PUMEHSS TOJyYCHHbIC 3HAHUS, pellaTh 3aJladyd, B TOM
YUCJIE KAUECTBEHHBIE U YKCIIEPUMEHTAJIbHBIE.

[IpyHIMOUATBEHO  AESATEIBHOCTHBIM  XapakTep  JAHHOTO  paszela
peanu3yeTcs 3a CUET TOro, 4TO 00YyJaIOUIUECs BBIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM MpeIaraeTcs:

HAa OCHOBE IMOJYYCHHBIX 3HAHUW paCMo3HaBaTh W HAYYHO OOBSICHATH
dusnueckue SBICHUS B OKPY KAIOIIEH MPUPOJIE U TIOBCETHEBHOM KU3HH,

UCIIOJIb30BaTh HAy4YHBbIE METOJbI UCCIEAOBaHUS (U3UUECKUX SIBJICHUH, B
TOM YHCJIE JJI MPOBEPKHU THUIOTE3 U MOJTYUYEHHUS] TEOPETUUECKUX BBIBOJOB;

OOBSACHITh HayYHBIE OCHOBBI HamOOJee Ba)KHBIX JOCTHIKEHH COBPEMEHHBIX
TEXHOJIOTUH, HAlpUMep, MPAKTHUYECKOTO  HCIOJb30BaHUS  PA3JIMYHBIX
MCTOYHUKOB SHEPrMU HAa OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHUS BCEX
U3BECTHBIX BUJIOB SHEPIUH.

ok whE



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

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOro 00mIero o0pa3oBaHMs

HAIIPaBJICHO HAa AOCTHKCHHUC 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

— TIpOSIBJICHUE MHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSIHHUIO
pOCCUCKOMN (hU3UYECKON HAYKH;

— IIEHHOCTHOE OTHOIIICHUE K JIOCTHXKCHHSIM POCCUNCKUX YUEHBIX-(HU3UKOB;
2) rpaskaaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— TOTOBHOCTb K AaKTHUBHOMY Yy4YacTHIO B OOCYXJICHHH OOIICCTBEHHO
3HAUYMMBIX M JITHUYECKUX TPOoOJIeM, 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 MPodecCuid, CBI3aHHBIX C (PU3UKOM;
7) 3K0JIOrH4e€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 MNPaKTHUYECKYIO
NeSTEeIbHOCTD;

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

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

e — OCO3HaHHE JACPUIUTOB COOCTBEHHBIX 3HAHUH W KOMIIETEHTHOCTEH B
obsactu PU3HKY;

e — IUJIAHUPOBAHHE CBOETO PA3BUTHUS B NMPUOOPETEHHH HOBBIX (DU3NYECKUX
3HAHUM;

e — CTpEMJICHHE aHaJU3UPOBATh U BBIBISTH B3aUMOCBSI3H IPUPOJIBI,

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

e — OIICHKAa CBOUX JICMCTBUM C YYETOM BIIMSHHUS Ha OKPYXKAKOIIYIO 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
yYHHUBEpCaJIbHBIC YYeOHBIC JICWCTBHSA, KOMMYHUKATHBHBIC YHHUBEpCAIbHBIC
yueOHbBIC ICHCTBHS, PETYJIATUBHBIC YHUBEPCAIBHBIC YIeOHBIC JCHCTBHSI.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3zoBble 1ornyeckue AecTBUA:

® BBISBIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC NPU3HAKA OOBEKTOB
(siBNICHMI);

® YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCHU(PUKAIIMH, OCHOBAHUS
JU1s1 0000ITICHUS U CpaBHEHNS,

® BBISABIATH 3aKOHOMEPHOCTH M TIPOTUBOPEYMs] B PaCCMaTPUBAEMBIX
dakTax, MaHHBIX M HAONIOJACHUAX, OTHOCAIIUXCA K (PHU3NUYESCKUM
SIBJICHUSIM;

® BBISBIIATH NMPUYUHHO-CIIEJCTBEHHBIE CBSI3H MPU M3YYCHUU (PU3UUECKUX
SABJICHHMM U TPOIECCOB, JeJaTh BBIBOJBI C  HCIOJIb30BAHHEM
JEAYKTUBHBIX U WHIYKTUBHBIX YMO3AKJIIOUEHHH, BBIIBUTATh THUIIOTE3bI
0 B3aMMOCBSI35X (PU3MUECKUX BEJINYUH;

® CaMOCTOSITENIBHO BBIOMpATh CIOCOO permieHus y4eOHOW (u3mdYecKoi
3a/1auu (CpaBHEHUE HECKOJBKUX BApUAHTOB pPEIICHUS, BHIOOP Hanbolee
MOIXO/ISIIIETO C YYETOM CaMOCTOSITEIPHO BBIZICIICHHBIX KPUTEPHEB).

ba3oBble ucciaeaoBare/bCKue 1eiCTBUA:

® WCIONB30BAaTh BOMPOCHI KaK  HCCIEAOBATEILCKUI  WHCTPYMEHT
MMO3HAHUSI,

® [POBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY  OIIBIT,
HECJIOKHBIN (DU3UYECKUN OKCIIEPUMEHT, HEOOJIBIIOE WCCIEeI0OBaHNE
(U3UYIECKOTO SIBJICHUS,

® OICHWBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(OpPMAIIUIO,
MOJIYYCHHYIO B XOJI€ UCCIIEIOBAHUS WU DKCIIEPUMEHTA,;



CaMOCTOATENbHO  (popMylHpoBaTh 00OOLIEHUS U BBIBOABI  TIO
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:

OPUMEHSThH Pa3IMYHbIE METOAbI, MTHCTPYMEHTHI U 3alpOChl TIPU MOUCKE
1 0TOOpe MH(POPMALIUU UK JAaHHBIX C YUETOM MPEJI0KEHHON yueOHOM
dusnueckoii 3a1a4u;

aHaJIN3UPOBATh, CHUCTEMaTU3UPOBATH u UHTEPIPETUPOBATH
UHGOPMAITUIO Pa3TUYHBIX BUIOB U OPM MPEICTABICHHUS,
CaMOCTOSATENIbHO BBIOMpPATh ONTHUMAJIbHYI0 (OpMY MpeCTaBICHUS
uHboOpMaIlMM U WUIIOCTPUPOBATh pelIaeMble 3aJladyd HECI0KHBIMU
CcXeMaMu, uarpaMmmamMu, HTHOU rpaukod 1 MX KOMOWHALIUSIMH.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

B X0JIe 0O0CYXKJICHHSI yIeOHOTO MaTepHaa, pe3yJIbTaToOB JJabopaTOPHBIX
paboT M TMPOEKTOB 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMoi
TeMbl W BBICKA3bIBaTh HJICH, HAICJICHHBIC Ha PCIICHHE 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 (HU3UYECKOTO
OTIbITa (SKCIIEPUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

MOHUMAaTh W  HCIOJb30BaTh  IPEUMYIIECTBA  KOMAHIHOW M
WHIMBHUAYaJbHOW pa0OThl MPU PEIICHUH KOHKPETHON (HHU3NUYECKOM
po0JIeMBI;

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

BBITIOJTHATH CBOIO YacTh pabOThI, JOCTUTass KaueCTBEHHOI'O pe3yJibTaTa
110 CBOEMY HANPABJICHUIO U KOOPAUHUPYS CBOM JCUCTBUS C APYTUMH
YJieHaMH KOMaH/Ibl;

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

PeryasiTuBHbIC YHUBEpCAJIbHbIE YUeOHbIE 1eiicCTBUS

Camoopranusanus:

BBISIBIISITH  MPOOJIEeMBI B JKM3HEHHBIX M YYE€OHBIX CHUTYalUsX,
TPeOYIOMUX IS pelIeHHs] PU3NUECKUX 3HAHUM;

OPUEHTHUPOBATLCS B PAJNIMUHBIX MMOJAXO0JAX TMPUHITHS PEIICHUN
(MHAMBUAYATBHOE, IPUHITHE PEIICHUs B TPYIINE, MPUHATHE PEIICHUN
TPYIION);

CaMOCTOSTEIILHO COCTaBIISATh aJTOPUTM pelieHuss (HU3NIecKor 3aaaun
WM TUTAHA WCCIICJIOBAaHUS C YYETOM HMEIOIIMXCA PECypcoB U
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTHPOBATh IpeajiaracMbie
BapUAHTHI PELICHUM;

JIenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), AMOIUOHAJIbHBbIN UHTE/LJIEKT:



JaBaTh aJCKBAaTHYIO OLEHKY CHUTyalluM W TMpejiaraTh IUlaH e€
U3MCHEHMUS;

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

BHOCUTBH KOPPEKTHUBHI B JIEATEILHOCTH (B TOM YKCIIE€ B XOJ BHITIOJHEHUS
(Gu3MUecKOoro MCCieOBaHUA WM TMPOEKTa) 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, I[OHMMAaTh MOTHUBBI, HaMEPEHHUS W
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(l)OpMHpOBaHHOCTB y 06y‘laIOHII/IXCSI YMGHHﬁI

UCIOJIb30BaTh TOHATHS: (U3MYECKUE U XUMHUYECKUE SIBJICHUA,
HaAO0JII0/ICHHE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, EAUHUIBI (PU3UUECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSA BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBW)XEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJUHEHHOE), TPAaeKTOpHs, PaBHOJEHCTBYIOIIAS
cuina, gepopmanus  (ympyras, —IUIaCTUYECKasl),  HEBECOMOCTb,
COOOMIAIOIINECS COCY/IBL;

paznuyaTth sBiAeHUS (Iud@ys3us, TEIIOBOE JIBIKEHHME YacCTHI]
BEIIIECTBA, pPAaBHOMEPHOE [IBI)KEHHE, HEPAaBHOMEPHOE JIBID)KCHHE,
WHEPIMS, B3aUMOJICUCTBUE TEJl, pPaBHOBECHE TBEPABIX TeEI C
3aKpEIUIEHHONW OChIO BpalleHus, IMepefada JJaBJICHHUS TBEPIbIMU
TeJIaMH, >KUJIKOCTSIMH M Ta3aMu, aTMOc(hepHOE MaBlICHHUE, IJIaBaHUE
TEJ, TPEBPAIICHUS] MEXAaHWYECKONW DSHEPruH) MO ONHCAHUI0 UX
XapaKTEPHBIX CBONCTB W Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX
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 HEKHUBOU
npupoje, JCHCTBHUE CHJIBI TPEHUS B NPUPOJIEC W TEXHUKE, BIUSHUE
aTMOC(epHOro JaBJCHUS Ha KMBOW OpPraHU3M, IUIaBaHUE PbIO, pblyaru
B TeJ€ YeJOBEKa, MPH 3TOM TNEPEBOJUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (DHU3HUUECKUX
SIBJICHUM;

OMHCHIBATh HW3YYEHHBIE CBOWCTBA Tel W (PU3UUYECKHE SIBIICHUSA,
UCTIONB3ysl  (U3MUECKUE BEIMYMHBI (Macca, O00BEM, IUIOTHOCTH
BEIIIECTBA, BPEMsl, ITyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH,
CUjia TSOKECTH, BEC TeNa, CWiIa TPEeHHs, JaBiieHue (TBEPIOTO Teina,
KUJKOCTH, Ta3a), BBITAJKHUBAIONIAS CWJIA, MEXaHWYecKas padoTa,
MOIIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(P(UIUECHT TOJIE3HOTO
JIEHCTBUS MEXaHU3MOB, KUHETUYECKAsl M TIOTCHIIMAJIbHASI DHEPTHS ), TIPU
OTHMCAHUH TPABUILHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOIH3YyEMBIX
BEIIMYMH, WX OO0O3HAYCHUS W €IUHUIBI (PU3NYECKUX BEIUYHH,



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

XapaKTepu30BaTh CBOWCTBA Tes, (PU3WYECKHE SIBICHUS U TIPOIECCHI,
UCIIOJIb3Yysl TpaBUiia CIOXKEHUS CHI (BIOJIb OJHOW TPSIMOIi), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumezna, IpaBUJIO PaBHOBECHS pblyara
(Obmoka), «305I0TO€ MPaBUJIO» MEXAaHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKOW PHEPrUM, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3allMChIBATh €70 MAaTEMaTUYECKOE BBIPAKEHHUE;

OOBACHATH (pU3MYEeCKUe SIBICHUS, MPOLECChl W CBOICTBA Tel, B TOM
YuCJI€ M B KOHTEKCTE CHUTYyallMil MPAKTUKOOPHUEHTHPOBAHHOTO
XapakTepa: BBISBIATbD IPUUYMHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
0o0bsicHEeHHE U3 1—2 JIOTHYECKHX IIaroB ¢ OMopoi Ha 1—2 M3y4eHHBIX
CBOMCTBa  (DU3MYECKUX  SIBICHUM, (PU3NYECKUX  3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacy€THbIE 3aayd B 1—2 NEWCTBUS, HCIOJb3Yys 3aKOHBI U
dbopmMyIbl, cBsI3bIBaOIINE (U3MUECKUE BETUYMHBI: HA OCHOBE aHAJIM3a
yCIOBUSL 3aJayd  3alUChIBaTh KPAaTKOE YCJIOBUE, TIOJCTaBISTh
¢dusnueckre BeIUYUHBI B (OPMYJIBI U MPOBOJUTH PACUEThI, HAXOJIUTh
CIIpaBOYHBIE JaHHbIC, HEOOXOAUMBIC ISl PEIICHUs 3ajad, OICHUBATH
PEATUCTUYHOCTD MOJTyYeHHON (PU3UYECKON BEJIMUMHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEUIUTh TPHU TOMOIIH
(Gu3MUeCKMX METOJI0OB, B OIKUCAHUMU KCCIEIOBAHUS  BBIJCIATH
IpOBEpsEMOE MIPEATIOIOKEHHE (rumotesy), pa3nyarh u
UHTEPIPETUPOBATH MOJTYUYEHHBIN Pe3ybTaT, HAXOIUTh OIMMUOKHU B XOJI€
OTIBITA, JIETIATh BBIBOJIBI IO €70 PE3YJIbTATAM;

IPOBOJUTH OINBITHI MO HAOMIOACHUIO (PU3MYECKUX SBICHUU WU
¢u3nueckux  CBOWCTB  Tel:  (opMylnupoBaTh  MpPOBEpSEMbIC
NPEANnoyoXKeHus, coOupaTh  yCTAHOBKY M3  MPEIIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XO/I OMBITA U ()OPMYITHUPOBATH BHIBO/IHI;
BBIMIOJIHATh TMPSAMbIE MU3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MAacCChl Tela,
0o0béMa, CHJIBI W TEMIIepaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
1u(GpPOBBIX TPHOOPOB, 3aMHUCHIBaTh IMOKAa3aHUA MPUOOPOB C YUETOM
3aJIaHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IIPOBOJUTH UCCIICIOBAaHUE 3aBUCUMOCTH OAHOM (PM3HUYECKON BETUUHHBI
OT JPYro#l ¢ UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUHN (3aBUCUMOCTH ITYTH
PABHOMEPHO ABWKYIIErOCs TeJla OT BPEMEHM JBUKEHUS Teja, CHIIbI
TPEHUS CKOJIKEHUS OT Beca Teja, KauecTBa 00padOTKH MOBEPXHOCTEM
TE€ W HE3aBUCUMOCTU CHUJIbl TPEHHUS OT IUIOLAAU COMPUKOCHOBEHHS
T€J, CUJIbl YIPYTOCTH OT YAJIMHEHUS NPYKUHBI, BBITAIKUBAKOIIEH CHIIbI
OT 00bEMa MOTPYKEHHOM YacTU Tela M OT IJIOTHOCTH KHAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Te€Ja, OT TJIYyOWHBI, HAa KOTOPYIO
MOTPYKEHO TEJO0, YCIOBUM MIIABAHUS TEJI, YCIOBUU PaBHOBECHS pblyara
1 OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHWUU y4E€OHOTO HCCIIEIOBAHMSI,
coOupaTh  YCTAaHOBKY Y  BBINOJHATH  WM3MEPEHUSs,  CIeAys
MPEVIOKCHHOMY  TJIaHy, (UKCHUPOBAaTh Pe3yJbTaThl MOJIYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYUH B BUJE MPEIIOKEHHBIX TaOIUI] U
rpaduKoB, AeNaTh BHIBOBI IO pe3yIbTaTaM UCCIIEIOBAHMS;

MIPOBOJIUTH KOCBEHHBIC M3MEPEHUS (HU3MYECKUX BEIMYHUH (IJIOTHOCTH
BEIIIECTBA JKUJIKOCTH M TBEPJOrO Tella, CHJIa TPEHHS CKOJIbKEHHS,
NABJICHHE BO3/lyXa, BBITAJIKUBAIONIAs CWIa, JEHCTBYIOIIAs Ha
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NOTPY>KEHHOE B JKUJAKOCTb TEJNO, KOADPHUIMEHT MOJIE3HOr0 ICHCTBUS
IPOCTBIX MEXAHU3MOB), CJEAys MNPEJIOKEHHON HWHCTPYKIUU: TpU
BBITIOJIHEHUU U3MEPEHUI cOOUpaTh SKCIEPUMEHTAIIbHYIO YCTAaHOBKY U
BBIYKCIIATH 3HAUEHHE UCKOMOW BEJIMYUHBI,

coOnolaTh MpaBujla TEXHUKM O€30MacHOCTH Mpu  pabore ¢
J1a00paTOPHBIM 000PYIOBaHUEM;

yKa3bIBaTh MPUHIUIIBI JEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPOMNCTB:
BEChI, TEPMOMETpP, JTUHAMOMETP, COOOIAIOIIUECS COCYIbI, OAPOMETD,
phIuar, MOJBHUXKHBIN U HETIOJABUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTH;
XapaKTepU30BaTh MPUHIUIIBI JACHCTBUS M3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOpPOM HA WX ONucaHus (B TOM YHCIIE:
MNOJIIUITHAKY, YCTPOMCTBO BOJOIMPOBOJA, THAPABIMYECKUN Mpecce,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMETp), HCHOJb3Ys
3HAHUST O CBOMCTBax (DU3MYECKUX SBICHUH U  HEOOXOIUMBIE
(du3nyuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MpPUMEPHl  (HaXoAUTh UWHOOPMAIMI0O O MpUMepax)
IPAKTUYECKOTO MCTOIB30BAHUS (PU3NYECKUX 3HAHWUU B MOBCEIHEBHOU
KU3HU ISl 0OecrieueHusi 0€30IacCHOCTH MPU 0OpallleHuy ¢ MpudopaMu
U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3/I0POBbS 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 TYTEM CpaBHEHUS PaA3JIMYHBIX HCTOYHUKOB
BBIICNIATh HH(POPMALIUIO, KOTOpas SIBISICTCS MPOTUBOPEUYMBOM HIIU
MOJKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBIMOJHEHWH Y4YEOHBIX 3aJaHUN  HAay4dHO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO COJIepKaHUs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu MuTepHer, BiaaeThb MNpuUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHuss 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 4HCJIe MyOJMYHO JeNaTh KpaTKhe COOOIIEHHS O pe3yibTaTax
IPOEKTOB WM YYEOHBIX HCCIENOBAaHUN, TMPU HITOM TPaMOTHO
UCIIOJIb30BaTh M3YUYCHHBIM TOHATUWHBINA anmapat Kypca (U3UKH,
COTPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

NP BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEAOBAHHUM pacrpenemsiTh
00S13aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/1auaMu,
CIEIUTHh 3a BBHINIOJHEHHWEM IUIaHA JCHCTBUM, aJCKBATHO OIICHUBATH
COOCTBEHHBI BKJaJA B JIEITENIBHOCTh TPYIIBI, BBICTpAaUBaThH
KOMMYHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPY>KAIOIIIHX.
KOHIly oOyueHus B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH y 00YUAIOIIUXCST YMEHUI:

HCHOJIb30BaTh TOHATHS: Macca W pa3MeEPbl MOJEKYJ, TEIJIOBOE
JIBUKEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHHSI BEIECTBA,
KpUCTAJUTMUECKUEe W aMOp(HBIE TeJla, HACHIIEHHBIN U HEHACHIIICHHBIN
ap, BJIAXHOCTb BO3/yXa, TEMIEparypa, BHYTPEHHsS DHEprus,
TEIUIOBOM  JIBUTaTelb, DJIEMEHTAPHBIM  DBJIEKTPUYECKUU  3apsj,
3JIEKTPUYECKOE TMOJIe, MPOBOJHUKA U AUBJIEKTPUKH, IMOCTOSIHHBIN
3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;



pasnuyaTh sBJIEHUA (TEIUIOBOE pacIIUPEHUE U CKaTue, Terionepeaaya,
TEIUIOBOE  PAaBHOBECHE, CMAayuMBaHUE, KaNWUIAPHBIE  SABJICHUSA,
UCIIapeHue, KOHJICHCAIU, IJIaBJICHHUE, KpUCTAILTU3a s
(oTBepaeBaHUE), KHUIIEHWE, Temionepenaya (TEIIONPOBOAHOCTD,
KOHBEKIHUS, U3TyUEHUE), FJICKTPU3allUs TN, B3aUMOJICUCTBUE 3apsiiOB,
NENCTBUS AIEKTPUYECKOTO TOKA, KOPOTKO€E 3aMBbIKaHHE,
B3aUMOJICHCTBUE MAarHUTOB, IECTBUE MAarHUTHOTO IOJIS1 HA POBOJHUK
C TOKOM, DOJEKTPOMAarHUTHAasT HHAYKIHMA) MO ONHCAHUIO HX
XapaKTEpHBIX CBOWCTB W HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX
JTaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYCHHBIX (U3MUECKUX SBJICHUA B
OKpYXalollleM MHUpE, B TOM 4YHcie (U3UYECKUE SBJICHUS B MPHUPOIE:
NOBEPXHOCTHOE HATSKEHHE W KalNWULSIPHBIE SIBJICHUS B MPHUPOJE,
KpUCTAJUIbI B Tpupoje, uznydeHue CoiHla, 3aMep3aHue BOJIOEMOB,
MOpckue Opusbl, 0Opa3oBaHHME€ pOChl, TymaHa, WHEs, CHera,
ANIEKTPUYECKUE SIBJICHUS B aTrMmocdepe, dSIEKTPUUYECTBO IKUBBIX
OpraHU3MOB, MArHUTHOE TIoJie 3eMiu, Jpeld mMoIcoB, poJib
MAarHuTHOTO TOJISL JUIsl KU3HU Ha 3eMmile, MOJIAPHOE CHSIHUE, IPU 3TOM
NEPeBOIUTh  NPAKTUYECKYI0  3a7ady B  y4eOHyIO,  BBIIEIATH
CYILIECTBEHHBIEC CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SIBICHUMN;
ONMKCHIBATh HW3YYEHHBIE CBOMCTBA Tel U (U3HYECKUE SBIICHHUS,
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 COINPOTUBICHUE BEUIECTBA,
paboTa ¥ MOIIHOCTh JIEKTPUUYECKOTO TOKA), MPU OMHUCAHUU TTPABUIHHO
TPaKTOBATh (PU3UUECKUN CMBICIT UCTIONB3YEMbIX BEIHMUYNUH, 0003HAUYCHUS
U €IMHULIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTUMH BEJIMYMHAMHU, CTPOUTH
rpauKy U3Yy4EHHBIX 3aBUCUMOCTEH (PM3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Tell, (PU3MYECKUE SIBICHUS W TIPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUYECKON TEOPUU
CTPOCHHMSI  BEIIECTBA, NPUHUMUII  CYNEpPHO3UIMU  Toned  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma mid
y4dacTKa 1enu, 3akoH Jxoyns—JleHua, 3akoH COXpaHEHUsI SHEPTUU, TTPU
ATOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3aIlMCHIBATH €r0
MaTeMaTU4YECKOE BbIPAKEHUE;

OOBACHATH (PU3NYECKUE TIPOIIECCHl M CBOWMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE€  CHUTyallMii  NPaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIIATH TIPUYNHHOCIIECICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2
JIOTUYECKUX IIaroB ¢ OMOpOoil Ha 1-2 M3Y4EHHBIX CBOMCTBA (DU3UIECKUX
SIBJICHHUM, (PU3NYECKUX 3aKOHOB WJTH 3aKOHOMEPHOCTEH;

pemath pacy€THblE 3aayd B 2—3 JEUCTBHUS, HCIOJb3Yys 3aKOHbI U
dbopmybl, cBs3bIBaOIMKE (U3MUECKUE BETUYHHBI: HA OCHOBE aHAJIM3a
YCJIOBUS 3aJlaud 3alUChIBaTh KPATKOE YCJIOBHUE, BBISIBISATH HEAOCTATOK
JAHHBIX JJIS PEIICHWs] 3a]add, BbIOMpATh 3aKOHBI W (OPMYJIBI,
HEOoOXoauMbIe ISl €€ pelleHus, MPOBOJUTh PAcU€Thl U CPaBHUBATH



MOJMyYeHHOE 3HAaueHUE (PU3NYECKOW BEITUYMHBI C H3BECTHBIMHU
JTaHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TPU TMOMOIIH
(U3NYIECKUX METOOB, UCIIOJIb3Ysl ONMUCAHHUE MCCIIEAOBAHMS, BBIICIATh
IpoBepsieMOe TPEANOIOKCHHUE, OIEHUBATh MPABWIBHOCTh TOPSIKA
NIPOBEJICHUS HCCIICIOBAHUS, I€TIaTh BBIBOIBL;

IPOBOJUTH OIBITHI 10 HAOMIONEHUIO (PU3NYECKUX SBICHUNA WU
¢u3nYecCKuX CBOMCTB Ten (KamWJUIIPHBIC SIBIICHUS, 3aBHUCHMOCTH
JaBJICHUS BO3/yXa OT €ro o0béMa, TeMIepaTyphl, CKOPOCTH Tpoliecca
OCTBIBAaHUS W HAarpeBaHUS TpPU H3IYUYEHWH OT IIBETAa H3ITydaromei
(mornomaromeii) MOBEPXHOCTH, CKOPOCTh HCIAPEHUs BOJBI  OT
TEMIEPaTyphl KUIKOCTH W IIIOMAAH €€ MOBEPXHOCTH, IJICKTPU3ALUS
TET W B3aUMOJICHCTBUE OJJICKTPUUYCCKUX 3apsiOB, B3aUMOJCHCTBHE
MOCTOSTHHBIX MAarHUTOB, BU3YyaIU3aIlisl MAHUTHBIX TIOJICH MOCTOSTHHBIX
MarHWTOB, JCWCTBUA MArHUTHOTO TOJsI Ha TIPOBOJHUK C TOKOM,
CBOMCTBA 2JIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOIBUTATENSI TOCTOSTHHOTO
TOKa): (OPMYJIMPOBATH MPOBEPSIEMBbIE MPEAMNOIOXKEHUS, COOUpaATh
YCTAaHOBKY U3 MPEJIOKEHHOTO 000pYAOBaHMS, OMHUCHIBATH XOJ] OMBITA
U GOpMYITMPOBATH BHIBO/IHI,

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

IIPOBOJUTH UCCIICIOBAaHUE 3aBUCUMOCTH OJHOM (M3HUUYECKON BETUUHHBI
OT JPYrol € HCIOJIB30BAHUEM TMPSAMBIX H3MEpPEHUHN (3aBUCUMOCTH
COTPOTHUBJICHUSI TIPOBOJHUKA OT €r0 JJIMHBI, TUIOMIAJM IOMEPEYHOTO
CEUYCHHUS] U YJIETHHOTO COIPOTHUBJICHUS BEIIECTBA IMPOBOJIHUKA, CHUJIBI
TOKa, UAYIIEro 4yepe3 MPOBOJIHUK, OT HAMpPsHKEHUS Ha IMPOBOJHUKE,
UCCJIEIOBAHNUE TIOCJIEI0BATEILHOTO W TapaJUIeIbHOTO COEIUHEHUN
IIPOBOJIHUKOB): IJIAHUPOBATh HMCCIIEIOBAHHUE, COOMPATh YCTAHOBKY U
BBITIOJIHATh U3MEPEHHUS, CIIeysl MPEJIO)KEHHOMY TIaHy, (PUKCHPOBATH
pe3ynbTaThl MOJYYCHHOW 3aBUCUMOCTH B BHJI€ TaOJHIl U TPaduUKOB,
JIeIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;

IPOBOJUTH KOCBEHHBIC H3MEpEHUs (PU3MyYecKux BenuyuH (yIeabHas
TEMJIOEMKOCTh BEIIECTBA, COINPOTHUBJICHHE TMPOBOJHMKA, padoTa W
MOIIIHOCTH JIEKTPUUECKOT0 TOKA): TUIAHHUPOBATh M3MEPEHUsI, COOUpATh
AKCIIEPUMEHTAJILHYIO YCTAHOBKY, CIEAYs MPEII0KEHHON UHCTPYKIIUH,
U BBIUUCIISATH 3HAUCHUE BEJIMYUHBI,

coOno/aTh TpaBujla TEXHUKHM O€30MacHOCTH Mpu  pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

XapaKTepU30BaTh MPUHIUIBI JIEUCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA WX OMUCaHusA (B TOM YHCIIE:
CUCTEMa OTOTUICHUS JIOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIIEpMETP,
BOJIBTMETP, CUETUMK DICKTPUUCCKON IHEPTUH, IIEKTPOOCBETUTEIHHBIC
pUOOPHI, HarpeBaTeibHbIC AIIEKTPOTIPUOOPHI (mpumepsl),
ANMEKTPUUECKUE TPETOXPAHUTENH, SJICKTPOMATHUT, DJICKTPOIABUTATEIb
MOCTOSTHHOTO TOKa), WCIOJB3ys 3HAHUS O CBOMCTBAX (DHU3MUECKHUX
SIBJICHUM W HEOOXOMMbIC (PU3NUIECKHUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUUYECKHE YCTPOMCTBA W H3MEPUTEIHHBIE
npuoOpel MO CXeMaM W CXEMaTUYHBIM PHUCYHKaM (KUIAKOCTHBIN
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, TBUTATEIH BHYTPEHHETO
CTOpaHHUs, JIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBI JJIEKTPUICCKHIX
Ienel ¢ TOoCIeNOBaTeNbHBIM M TMapaJJIeIbHBIM  COSAMHECHHEM
DJIEMEHTOB,  pa3jnuas  YCJIOBHBIE  OOO3HAUCHHUS  DJIECMEHTOB
AIIEKTPUICCKUX LICTICH;

OPUBOJAUTH TMPUMEPHl  (HaXOAWTh WH(GOPMALMIO O TpHUMEpax)
MPAaKTHYECKOTO HCIIOJIb30BaHMUS (U3MUECKUX 3HAHWU B MOBCEIHEBHOUN
KU3HU JJI1 o0ecriedeHns O€30MMacHOCTH MpU oOpallieHu: ¢ IprubdopamMu
Y TEXHHUYECKUMHU YCTPONUCTBAMH, COXPAHEHUS 30POBbsI U COOIIOICHUS
HOPM 3KOJIOTUIECKOTO MOBEACHUS B OKPYXKAIOIICH cpejie;
OCYIIECTBIISITh TMOUCK HWHPOpMaIMK (U3HYECKOTO COACPKAaHUS B
WNuTepHeTe, Ha OCHOBE HMCIONIMXCS 3HAHWUH W TYyTEM CpaBHECHUS
JIOTIOJTHUTEIBHBIX MCTOYHHKOB BBIICTATh HWH(GOpPMAIMIO, KOTOpas
SIBIISICTCSI IPOTUBOPEYMBON MM MOXKET OBITh HEIOCTOBEPHOIA;
UCTIONB30BaTh MPHU  BBIOJIHEHWH YYEOHBIX 3aJaHUl  HaydHO--
NOMYJISIPHYIO JTUTEPATypy (DU3UYECKOTO COJIepKaHUs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu  MuTepHer, BiaaeTh MNpuUEMaMu
KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpa3zoBaHuss MHGOPMAIMKU U3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

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

IIPY BBINOJIHEHUH YYEOHBIX MPOEKTOB U HCCICAOBAHUM (PU3MUECKHX
IIPOLIECCOB paclpeiesaTh O0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MIOCTABJICHHBIMU 33J]]a4aMHU, CJICIUThH 32 BBHIIOJTHEHUEM IJIaHa JEeHCTBUN
U KOPPEKTHPOBATH €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B
JeSITETbHOCTD TPYTIIBI, BBICTPanBaTh KOMMYHUKAaTUBHOE
B3aMMOJICHCTBHE, MPOSIBIISISE TOTOBHOCTh pa3peiaTb KOH(IUKTHI.

KOHIly oOyueHuss B 9 KJjacce MpeaMETHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

VCIIOJIB30BAaTh IIOHATHUA: CHUCTEMA OTCYETA, MarepuajibHas TOYKa,
TPaeKTOpUs, OTHOCUTEIIBHOCTH MEXaHUYECKOTO JIBUKECHUS,
nedopmanus (yrnpyras, IiIacTUYeckKas ), TpeHue, IeHTPOCTPEMUTEITHLHOE
YCKOPEHHE, HEBECOMOCTb U TEPErpy3KH, IIEHTP THKECTH, aOCOIIOTHO
TBEPLOE TEJIO, LEHTP THKECTA TBEPAOIO Tela, pPaBHOBECHUE,
MEXaHUYeCKue KOjeOaHWs W BOJHBI, 3BYK, HH(OPA3BYK U YJIbTPA3BYK,
DJICKTPOMArHUTHBIE BOJIHBI, IIKajda JJIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JAJIbHO30PKOCTh,  CHEKTPHl  HCIYCKaHUS U
norjoiieHus, anbda, 6era- U ramMma-u3IydeHusi, U30TOIMBI, sAepHas
DHEPIEeTUKA,

pas3inyath SIBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOIMHEHHOE
JIBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUIKEHUE, CBOOOHOE
MMajgeHue  TeJ, PaBHOMEPHOE  JABWXXEHUE  TI0  OKPYXKHOCTH,
B3aUMOJICCTBUE TE€J, PEAKTUBHOE JIBIDKCHHE, KOJIEOATEIHHOE
JBIDKEHUE (3aTyXarolue W BBIHY)KJICHHBIE KoJieOaHUs), PE30HAHC,
BOJIHOBOE  JIBUKEHUE, OTPaXXEHUE  3BYKa, MPAMOJIMHEUHOE
pacnpoCTpaHEHUEe, OTPAXKEHUE U IPEIIOMIIEHUE CBETA, IIOJHOE
BHYTpPEHHEE OTPa)KEHHE CBETA, Pa3joKeHHUE OEJIOT0 CBeTa B CHEKTP U



CJIOKEHUE CHEKTPaJIbHBIX LIBETOB, AMCIEPCHUS] CBETA, E€CTECTBEHHAs
PaANMOAaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTpa U3ITyUYEHMUS)
0 ONHMCAHUI0O HMX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaTh MPOSBJICHUE M3YYCHHBIX (U3MUECKUX SBJICHUA B
OKpyXarolleM MHUpe (B TOM uuciie (U3UUYEeCKue SBICHHUS B MPHUPOJIE:
OPWIUBBL M OTJIMBBL, JBWXeHUE 1uiaHeT COJIHEYHOM CHUCTEMBI,
PEAaKTUBHOE JBUKEHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3E€MIICTPSICEHUE, CEUCMMUYECKHE BOJHBI, I[yHAMH, 3XO,
[[BETA TEJ, ONTUYECKUE SIBJICHUSI B IPUPOE, OMOJIOTHYECKOE JEeHCTBUE
BUJIUMOTO,  YJIbTPA(HUOIETOBOTO U PEHTTEHOBCKOIO  U3IYyYEHUH,
€CTECTBEHHBIM  paJMOAaKTUBHBIM  (OH,  KOCMUYECKHE  JIy4H,
PaAMOAKTUBHOE W3IYYEHUE TMPUPOJHBIX MHUHEPAJIOB, JeHCTBUE
PaAMOAKTUBHBIX M3JIyYEHUA Ha OpPraHM3M 4YeJOBeKa), MpPH HTOM
NEPEeBOJIUTh  NPAKTUYECKYI0  3a7ady B  y4eOHyIO,  BBIIEIATH
CYILIECTBEHHBIEC CBOMCTBA (ITPU3HAKH) (PU3UYECKUX SBICHUM;
ONMKCHIBATh HW3Y4YCHHBIE CBOMCTBA Tel U (PU3UYECKUE SIBIICHUA,
UCTIOJIb3Ys (PU3UUYECKue BEIMYUHBI (CpPEIHSs] U MTHOBEHHAsi CKOPOCTh
Tesa MpU HEPABHOMEPHOM JIBXKEHUH, YCKOPEHHE, IIepeMEIeHUe, MyTh,
yrjaoBasi CKOpPOCThb, CHJIa TPEHUsS, CUJIa YNPYTOCTH, CUJIA TSIKECTH,
yCKOpeHue CBOOOJHOIO MajeHMs], BEC Tejla, UMIYJbC Tesa, UMITYJIbC
CWJIbI, MEXaHW4eckasi paboTa M MOIIHOCTb, MOTEHIMATIbHAS YHEPTHUs
Tesa, MOJAHITOTO HaJl TMOBEPXHOCTHIO 3€MJIM, MOTEHIIUAIbHAS YHEPTHUs
C)KaTOW TMPY>KUHBI, KUHETUYECKAsl DHEPIus, IMOJHAs MeXaHWu4ecKas
SHEPrus, MEPHOJ U YacToTa KoyieOaHWW, NJIMHA BOJIHBI, TPOMKOCTH
3ByKa M BBICOTA TOHAa, CKOPOCTb CBETa, IMOKa3aTeslb MPETOMIICHHUS
Cpenbl), MpU OINKWCAHUU TMPABWIBHO TPAKTOBATh (PU3MUYECKHIN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, OOO3HAUECHUS U EIUHUIBI (PU3NYECKUX
BEJIMYHMH, HAXOAUTHh (POPMYIIbI, CBS3BIBAIOIINE JTAHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TpadUKH H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITUYMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NYECKHUE SIBICHUS U TIPOIECCHI,
UCIIOJIb3YSI 3aKOH COXPAHEHMS SHEPTHH, 3aKOH BCEMHPHOTO TSATOTEHUS,
OPUHIMI CYNEPIO3UIIMN CUJI, TPUHIIUI OTHOCHUTENbHOCTH [ ammies,
3aK0HBI HpI0TOHA, 3aKOH COXPAaHEHUSI UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IOpEJOMJICHUS! CBETA, 3aKOHbI COXPAHEHUsS 3apsI0BOTO M MacCOBOIO
yuceNl TMpU SAJEPHBIX pEaklUusxX, MpH DJTOM JlaBaTh CIIOBECHYIO
GbopMyTHpOBKY 3aKOHa H  3allUChIBaTh €ro0  MaTeMaTU4YecKoe
BBIPAKEHUE;

OOBACHATH (PU3MYECKUE TIPOIIECCHl M CBOWMCTBA TEJN, B TOM 4YHCJIE U B
KOHTEKCT€  CUTyalluli  NPaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBIISITh IPUUMHHO-CJIC/ICTBEHHBIE CBSI3H, CTPOUTHh OOBICHEHHE U3 2—
3 JIOrMYEeCKMX IIaroB C Omnopod Ha 2—3 U3yYEHHBIX CBOMCTBA
bu3HUecKuX SBICHUM, (PU3NIECKUX 3aKOHOB MJTU 3aKOHOMEPHOCTEHH;
pemarh pacu€THhIC 3a7aud (OMUpArOIIMecs Ha CcuctemMy w3 2-3
YpaBHEHUH), UCHOJB3ys] 3aKOHBI H  (OPMYJBI, CBS3BIBAIOIINEC
¢u3nueckue BEIWYMHBI: HAa OCHOBE aHaIM3a YCJIOBHS —3aJauud
3aMUChIBaTh KPAaTKOE YCIOBHE, BBISIBISITH HEJOCTAIOIIME  WIIH
M30bITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAMMBIC
JUTSL pENIeHHs, MPOBOJIUTH PACUETHl U OIICHUBATh PEATUCTHYHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UUECKOUN BEIIMYUHBI,



pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEUIUTh NpPH TMOMOIIH
(u3HUECKMX METOJIOB, UCIOJIb3YsI ONMKMCAHKUE MCCIEIOBAHNUS, BBIICISAThH
IpOBEpSAEMOE MPEIOIOKEHUE, OICHUBATh MPABUIBHOCTh MOpPAJIKA
POBEJICHUSI HCCIIEIOBAaHUs, JelaThb BBIBOJbI, HHTEPIPETHUPOBATH
pe3yNbTaThl HAOIIOACHUHN U OTBITOB;

IPOBOJUTH ONBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUN WU
(du3HUecKX CBOMCTB Tel (M3yueHHe BTOPOTo 3akoHa HeloToHa, 3aKoHa
COXpaHEHUsI PHEPI'uH, 3aBUCUMOCTh MEpPHOJia KoJieOaHUN MPYKUHHOTO
MasiTHHKa OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYJIbl MaJIbIX KoJieOaHUM, MNPSIMOJUHEHHOE paclpoCTpaHEHUe
CBETa, pas3jokeHue Oenoro cBeTa B CIEKTp, H3YYEHUE CBOMCTB
M300paKeHUS B IJIOCKOM 3€pKalie U CBOMCTB M300pakeHUs MpeaMeTa B
coOuparoliei MH3e, HabJI0/IeHUE CIUIONIHBIX U TMHEHYAThIX CIIEKTPOB
U3ITYYEHHUSI): CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY M3 H30BITOUYHOTO
HaObopa o0OOpyJIOBaHUS, OMHCHIBATH XOJ OMNBITA U €ro pe3yJbTaThl,
(bopMyIMpOBATH BHIBOIBI;

OPOBOJUTh TMpPU HEOOXOJUMOCTH CEPUI0 TMPSMBIX  HU3MEPEHH,
ompenenss cpeaHee 3HAYeHHEe H3MepsieMol BenuduHbl ((OKyCHOE
paccTosiHue coOuparoiei JUH3bI), O0OCHOBBIBATH BBIOOpP cCrOCOOa
U3MepeHus (M3MEPUTETHLHOTO IPUOOopPa);

POBOJUTH HCCIEIOBAHUE 3aBUCUMOCTEM (DU3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUMN (3aBUCUMOCTH IyTH OT BPEMEHU
IpU paBHOYCKOPEHHOM JIBMKCHUHM 0€3 HayalbHOM CKOPOCTH, MEPHOJIa
KOJIe0aHW MaTEeMaTUYECKOro MasiTHUKA OT JJIMHBI HUTU, 3aBUCUMOCTHU
yria OTpakeHUs! CBETa OT yrJja MaJIieHUus U yria MpeJoMIICHUs OT yriia
najeHus): TUTAaHUPOBATh MCCIEIOBAHUE, CAMOCTOSTEIIBHO COOHMpaTh
YCTAaHOBKY, (DUKCUPOBATh PE3YJbTaThl MOJIYYCHHOM 3aBUCUMOCTH
(bu3HUeCKNX BEJIIMYUH B BHUJIE TAOJUIl U TPapUKOB, JAEJIaTh BHIBOJBI 110
pe3yibTaTam HCCIIeIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PU3MUECKUX BEIHYUH (CpeaHsis
CKOPOCTb ¥ YCKOPCHHE Tena INpH DPaBHOYCKOPCHHOM JBH)KCHHH,
YCKOPEHHE CBOOOJHOTO TMaJeHUs, )XECTKOCTh MPY>KUHBI, KOADDOUITMESHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKass padoTa WU MOIIHOCTh, 4acTOTa U
nepuoJi KoJeOaHWl MaTEeMaTHYECKOTO W MPYKUHHOTO MAasiTHUKOB,
ONTHYECKasi Cujla COOMpAIOIIeH JIMH3BI, PATUOAKTUBHBIA  (POH):
TUTAHUPOBATh U3MEPEHHUs, COOMPaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJIHATh ~ WM3MEPEHHs], CIeAys MPEeUIOKEHHON  HMHCTPYKIIUH,
BBIUKCIIATh 3HAYEHUE BEJIWYMHBI M aHAJIM3UPOBATh IMOJyYCHHbBIC
pEe3yJIbTAThI ¢ YYETOM 3aJaHHOU MOTPEIIHOCTU U3MEPEHU;

coOno/aTh TpaBujia TEXHUKHM O€30MacHOCTH Mpu  padbore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

paznuyaTh OCHOBHBIC MPU3HAKK HW3YYEHHBIX (PU3NYECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCOJIFOTHO TBEPJIOE TENO, TOUCYHBIA UCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, 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, (oToamnmapar, ONTUYCCKHE CBETOBO/IHI,
CIEKTPOCKOT, JO3UMETpP, Kamepa BuiibcoHa), MCHONIb3ysS 3HAHUS O



CBOWCTBaX (M3WUYECKUX SIBICHUA U HEOOXOAMMBIE (U3UUECKUE
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMbl M  CXEMaTHUYHbIE PHUCYHKH  HM3yYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIbHBIX puOOpoB U
TEXHOJIOTHUECKUX TMPOIECCOB TPU PEIICHUH YIEOHO-MPAKTUIECKUX
3a/1a4, ONTHYECKUE CXEMBI IS MMOCTPOCHUS M300paKCHHN B IJIOCKOM
3epKajie U coouparomiei TuH3e;

NPUBOJAUTH TMPUMEPHl  (HaXOAWTh WH(GOpPMALMIO O TpHUMEpax)
NPAaKTHYECKOTO HCIIOJIb30BaHMUS (U3UUECKUX 3HAHWN B MOBCEIHEBHON
KU3HU I oOecriedeHrs 0€301MacHOCTH MPpU OOpaIlleHUH ¢ MpruoopamMu
M TEXHHUYECKUMHU YCTPONUCTBAMH, COXPAHEHUS 30POBbsI U COOIIOICHUS
HOPM 3KOJIOTUIECKOTO MOBEACHUS B OKPYXKAIOIICH cpejie;
OCYIIECTBIISITh TMOUCK HHPOpMaK (U3HYECKOTO COACPKAHUS B
WNuTepHeTe, caMOCTOSTENBHO (OpMyNIHpyst TIOMCKOBBIM  3ampoc,
HaXOJWTh  TYTH  ONpPEHNEJCHHs]  JOCTOBEPHOCTH  TOJYyYEHHOU
uH(pOpMAIIMM Ha OCHOBE HMMEIONIUXCS 3HAHUH W JIOMOJIHUTEIBHBIX
MUCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBIMOJHEHUWH Y4YEOHBIX 3aJaHUN  HAay4dHO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO COJIepKaHUs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu  MHTepHeT, BiaAeTh NpUEMaMU
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCHMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE
uH(GOpPMAIIUU U3 HECKOJIBKUX HCTOYHUKOB (DPM3UUECKOTO COACpKaHUS,
myOJIUYHO MPEICTABIISTh pe3ynbTaThl MIPOEKTHOU WIH
UCCIIeI0BATEIHLCKON JAESTEIBHOCTH, IPU 3TOM TPAMOTHO HCIIOIb30BAThH
U3YYCHHBIM TOHSATHUMHBIA anmapar H3y4aeMoro paszeiia (U3NKU U
COMPOBOXK/IATh BBICTYIJICHUE TMPE3CHTAIMEeN ¢ y4€TOM OCOOCHHOCTEH
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 MUpa

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 pazueny 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 ) bubnnorexa [JOK
' BEILIECTBA https://m.edso00.ru/7f416194
Wroro no pazmeny 5

Paznen 3. /IBu:xeHue U B3auUMo/ielicTBHE 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

3.1 MeXaHH1ECKOe JIBLOKHHE 3 https://m.edsoo.ru/7f416194
39 Wuepmus, macca, 4 bubmuoreka [JOK
' MJIOTHOCTD https://m.eds00.ru/7f416194
bubmuoreka [JOK
3.3 Crna. Bupst cun - https://m.eds00.ru/7f416194
Hroro no pasneny 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 5. PaGora 1 MOIIHOCTB. DHeprus

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

HaunMeHoBaHMe Koau4yecTBo yacoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
MpOrpamMmbl padoTbI padoTbI
Pa3nen 1. TenJioBble siBJIEHUsI
CrpoeHnue 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 SIBJICHUSI
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
MexaHnueckoe Bu6 1IOK
NOJIMOTEKA
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 MIOTJIOIIEHHE 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 7lnepHbie peakiH ! 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
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¢du3uku 3a 7-9 xnace

Uroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27










		2023-09-26T10:43:58+0400
	Погосян Анастасия Алексеевна




