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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIEero oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOXKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTENbHON MPOTrpaMMbl, MPEICTABICHHBIX B
OI'oC 000, a Takke c¢ yuéroM denepalbHON pabodeld MpPOTpaMMBbI
BocniuTanus U KoHuenuuu npenoiaBanus yaeoHoro npeamera « Dusukay.

Conepxanue mporpaMMbl 1o (U3HMKE HampapieHO Ha (HOpMHUpPOBaHUE
€CTECTBEHHOHAYYHON TI'PaMOTHOCTH OOYYaIOIIMXCA W OPraHU3alUI0 H3yUEHUS
Gbu3MKM Ha NEeATEeTbHOCTHOW OCHOBE. B mporpamme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXHOCTH yueOHOTo npeameta B peanusanuu tpedoanuii ®I'OC OO0 «k
IUTAHUPYEMBIM JIMYHOCTHBIM W METaNpeIMETHBIM pe3yJibTaTaM OOydYeHHs, a
TaK)Ke€ MEXKIIPEAMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha
ypOBHE OCHOBHOTO 00IIIeT0 00pa30oBaHuUs.

[Iporpamma 10 (u3MKe YyCTaHABIMUBACT pacHpeeiIeHUe Y4yeOHOro
MaTepuasia mo rojaMm oOy4yeHus (MO KiaccaM), MpejiaraeT ITPUMEPHYIO
MOCJIEN0BATEIbHOCTh M3YYEHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUS
MPEIMETHOTO COJICPKAHUS U yU€TE BO3PACTHBIX 0COOCHHOCTEH 00yJarOIINXCSl.

[Iporpamma mo ¢usmke paspaboTaHa C IEIbI0 OKa3aHUS METOJUYECKOMN
MIOMOIIY YYUTENIO B CO3/IJaHUU paboYeil mMporpaMMbl 0 y4eOHOMY MPEIMETY.

®duzuka SBIAETCS CHUCTEMOOOPA3YIONIUM JUIsl €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEIMETOB, TMOCKOJbKY (HU3NYECKHe 3aKOHBI JIeKaT B OCHOBE
IIPOIICCCOB M SBIICHWM, M3y4aeMbIX XHUMHEH, OHOJOTHEH, acTpOHOMHUEH H
¢usnueckoil reorpadueii, BHOCUT BKJIaJ B ECTECTBEHHOHAYYHYIO KapTHHY
MUpa, MPEAOCTaBIsSeT HauOoyiee SICHbIE O0pas3llbl MPUMEHEHHS HAyYHOTO
METO/1a TI03HAHUSI, TO €CTh CII0C00a MOTYyUYEHUs TOCTOBEPHBIX 3HAHUH O MHUPE.

OnHa U3 rIaBHBIX 3a7a4 (PU3UIECKOT0 00pa30BaHMS B CTPYKType OOIIETO
o0pa3oBaHusl COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOU T'PaMOTHOCTH H
MHTEpeca K HayKe y 00y4aromuxcs.

N3yuenne Qusukun Ha 0a30BOM ypOBHE MPENIOJAraeT OBJAJCHHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEePU3YIOIIUMUA €CTECTBEHHOHAYYHYIO
IrPaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OIIEHUBATh U MMOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHMS;

e UVHTEPOPETUPOBATH JIaHHBbIE W  HUCIOJb30BaTh  HAYYHBIE
JI0Ka3aTeIbCTBA JIJIs MOJTyYEHUS! BHIBOJIOB.

[lenmu wu3ydeHuss Pu3uku Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
onpeneneHsl B KoHrenmuu npenogaBanusi yuyeOHoro mnpeamera «Dusnkay B
oOpasoBarenbHbIX opranu3anusax Poccuiickoit denepaiuu, peamu3yronux
OCHOBHBIC 00111€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKACHHOW pEIICHUEM
Komnernn MunuctepctBa npocenienus: Poccuiickoit deaeparuu (IpoOTOKOJ
ot 3 nexabps 2019 r. Ne [TK4BH).

Heau nuzyyenuss Gpu3uKu:

e TMpuOOpeTeHHne WHTEpPeca W CTPEMIICHHsI OOydYaroIMXCi K HAyYHOMY
M3YUYCHHIO MPUPOJBI, PA3BUTHUE MX HHTEIUICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;

e pa3BUTHE MNPEACTABICHUA O HAYYHOM METOJI€ T[O3HAHUS W
dbopMHpOBaHHE WCCIAEAOBATEIBCKOTO OTHOIIEHUS K OKPYXKAIOUUM
SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHUS KAaK pe3yJbTaTa H3yUCHHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PH3UKH;



dbopMHpoBaHKE MPEICTABICHUN O pOIM (PUBHKHU ISl PA3BUTHUS APYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPENCTAaBIEHUH O BO3MOXKHBIX cepax  Oyayuien
npodeccruoHanbHOM AesTENBHOCTH, CBI3aHHON ¢ (DM3UKOM, TOATOTOBKA
K JaJdbHEHIeMy 00y4eHHUIO B 3TOM HAIIPABJICHUH.

]_IOCTI/I)KGHI/IG OTHX ueﬂeﬁ IIporpaMmel 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O
O6HICFO 06p330BaHI/IH oOecrnieunBaeTcs PCIICHUEM CIICAYIOMINX 3aaay.

npuoOpeTeHre 3HAaHUW O JUCKPETHOM CTPOEHUHU BEIleCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SABJICHUSAX;

npUOOpETeHNEe YMEHUM OMUCHIBATh U OOBACHITH (HU3UUECKUE SIBICHUS
C UCIIOJIb30BaHUEM IOJTYUYCHHBIX 3HAHUM;

OCBOEHHE METOAOB PEUICHUS MPOCTEHIINX PACYETHBIX 3a/1ad C
UCIIOJIb30BaHUEM buznuecKux MOZEJNEM, TBOPYECKHUX U
NPaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUI HaOIIOAaTh NPUPOJIHBIC SIBIICHUS W BBINOJHATH
OTIBITHI, TAOOPATOPHBIE PAOOTHI U SKCIIEPUMEHTAIILHBIE UCCIIEIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHME mNpuéMoB paboTel ¢ uHopMmanuendn  (puznyeckoro
coJiepKaHusl, BKIIOYas MHPOPMALMIO O COBPEMEHHBIX JOCTHXKEHHUSIX
(bu3KKHY, aHAIU3 U KPUTHUYECKOE OIEHUBaHNE UH(OpMAIIUK;
3HAKOMCTBO €O  cepamu  mpodecCHOHANBHON  JIeATEeTbHOCTH,
CBA3aHHBIMM €  (PU3UKOW, ¥ COBPEMEHHBIMH TEXHOJOTHSIMU,
OCHOBAHHBIMU Ha JOCTHXKEHUAX (HU3UYECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBoAUTCS 238 "acoB: B 7 Kiacce — 68 yacoB (2 yaca B HeJIEN0), B
8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).

[Ipennaraemselii B mporpamMmme no (Gpusuke nepedeHb J1adbopaTopHbIX padoT
M ONBITOB HOCHT PEKOMEHAATEIbHBIM XapakTep, YYHUTEIh JeJIaeT BBIOOP
NPOBEJICHUS JTA0OPATOPHBIX PAbOT W OMBITOB C YYETOM HHIWBHIYaTbHBIX
O0COOCHHOCTEM  OOydYarolmuXCs, CIHCKa OKCICPUMEHTAJIbHBIX  3aJlaHUM,
IpeIaracMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO DK3aMEHA 10 (DH3HKE.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. @®usuka v €€ poJib B NO3HAHUYU OKPY/KaI0IIero Mupa.

®dusuka — HayKka o0 mpupoje. SBieHus npupojsl. Ouznyeckue SBICHUS:
MEXaHU4YECKHUe, TEIJIOBbIC, DJICKTPUICCKHUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBBIE.

dusnveckue BeIUUUHBL. M3Mmepenue ¢usndeckux BeaudyuH. Ouznyeckue
npuoopsl. [lorpentnocts n3MepeHuii. MexIyHapoaHas CHCTeMa €IMHUII.

Kak ¢wu3uka wu jApyrue €CTECTBEHHBbIC HAyKH H3Y4alOT MPUPOY.
EcrecTBeHHOHAy4YHBIM METOJ| MO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBUKECHUE THUIOTE3, OJKCIEPUMEHT MO TMPOBEPKE THIIOTE3,
oObsicHeHHne HaOmogaeMoro sBieHus. OnucaHue (GU3NYSCKUX SBISHUHM C
ITOMOIIBIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHM4YeCKHE, TEIUIOBBIE, JJEKTPUYECKHUE, MArHUTHBIE, CBETOBBIC

SIBJICHHUSL.
2. ®dusznueckue MpuUOOPHI U MpOoLIeIypa NPSIMBIX U3MEPEHUM aHAJIOTOBBIM
U IIU(GPOBBIM PUOOPOM.
Jlabopamopnwie pabomul u onvimol.
OrnpenesneHue 1eHbI JeISHUS KAl U3MEPUTEILHOTO MTPUOOopa.
N3mepenure paccTosHUIM.
N3mepenne 00bEMa KUIKOCTH B TBEPAOTO Tela.
OrnpeneneHue pa3MepoB MaJbIX TEl.
N3mepenune temmeparypbl Ipy MOMOIIU KUAKOCTHOTO TEPMOMETpa M
JTaTYuKa TeMIepaTyphl.
6. IIpoBeneHue UCCaeI0BaHUA MO MTPOBEPKE TMMOTE3bI: JATBHOCTh MOJIETA
Iapyka, MYIMIEHHOTO TOPU30HTAIBHO, TE€M OOJbINe, 4eM OoJibie
BBICOTA MYCKa.

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUS 0 CTPOEHNH BelleCTBA.

CTtpoeHue BemiecTBa: aToMbl M MOJIEKYJBI, MX pa3Mmepbl. OTBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIIECTRA.

JIBmxeHue yactuil BemiecTBa. CBsI3b CKOPOCTH JBMXKEHHUS YacCTHUI[ C
TeMrneparypoil. bpoyHoBckoe nBuxenue, nuddysus. BzanmoaelicTBue 4yacTHil
BEIIIECTBA: MIPUTSHKEHNUE M OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIIECTBA: CTPOCHHUE Ta30B, JKUAKOCTEH U
TBEPBIX (KPUCTAITMYECKUX ) Te. B3aUMOCBS3b MEXKy CBOIICTBAMU BEIIECTB B
pa3HBIX arperaTHbIX COCTOSIHUSX M HX AaTOMHOMOJIEKYJSIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUN BO/IBI.

Hemoncmpauuu.

1. HaGmioneHnne OpOyHOBCKOTO TBUKEHHSL.

2. Habmonenue nuddysun.

3. HaOmromenue  sBneHui, OOBACHSIOMMXCS  NPUTSDKCHUEM — WJIU

OTTAJKMBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM psioB (C HCIOJb30BaHUEM

dororpaduii).

2. OmBITHI 10 HAOJIOICHHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.

3. OmbITEI MO OOHAPYKEHHUIO ACHUCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBu:keHue U B3auMojielicTBHE TeJl.
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Mexannueckoe ABH)KeHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHKEHHUE.
Cxopoctb. Cpennsisi CKOpOCTb IIPU HEPABHOMEPHOM JIBMKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHMUSI.

SBneHue MHEpIMU. 3aKOH MHEpUUHM. B3anmopaelcTBre Tesl Kak MpUYMHA
U3MEHEHHUS CKOPOCTH JBMXKEHHUsI Tel. Macca kak Mepa HHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBA3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHUIIEC
00BéMa BellecTBa.

Cuna kak XapakTepucTUKa B3auMoieicTBus Teil. Cuja ynpyrocTu U 3aKOH
I'yka. M3mepeHne cuiibl ¢ TOMOIIBIO JUHAMOMETpPA. SIBJICHUE TATOTEHUS U CUjla
TsokecTd. Cuila TSDKECTHM Ha Jpyrux IuiaHerax. Bec Ttenma. HeBecoMocTs.
CioxxeHue cwuil, HaIllpaBJICHHBIX MO OAHOM MpsiMoi. PaBHOMEWCTBYIOIAsA CHUIL.
Cuna tpenus. TpeHHe CKONBXEHUS U TPEHUE MOKOA. TpeHue B MpUpOAE U
TE€XHUKE.

Jemoncmpayuu.

Hab6nronenue MexaHnueckoro IBM>KEHHUS Tela.
N3MepeHne cKkOpOCTH MPSIMOJIMHENHOTO JBUKECHMUS.
HabGnronenue siBeHust HHEPIUU.
Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOICUCTBUU TEll.
CpaBHeHHE Macc 10 B3aUMOJICVCTBUIO TE.
CroxeHue CHll, HalpaBJICHHBIX 10 OJHOW MPSAMOM.
./Iaéopamopubte paéombt U onvimol.
1. OmpenenieHUe CKOPOCTH PaBHOMEPHOrO JBIDKEHUS (IIapuka B
KUIKOCTH, MOJIEITH JICKTPUIECKOTO aBTOMOOUJISL U TaK Jayiee).
2. OrmpepeneHne CpeIHE CKOPOCTH CKOJBKEHUSI OpycKa WM IIapuKa 1o
HAKJIOHHOM IIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNa.
4. OmBITHI, TEMOHCTPUPYIONTUE 3aBUCUMOCTh pacTshKeHUs (nedopmarimn)
PY>KUHBI OT TPUIIOKEHHOU CHIIBI.
5. OnbIThL, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHIIBI TPEHUS CKOJIbKECHHS
OT BEca TeJa U XapaKTepa CONPHUKACAIOLINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMIKOCTEN M ra30B.

HNanenue. CriocoObl yMEHBIIICHUS M YBEJIUYCHHS JaBiieHus. JlaBieHue
raza. 3aBHCHMOCTb JaBJeHHUS raza OT 00béma, Temmeparypsl. llepemaua
JNABJICHUS TBEPABIMU TEJIaMHU, >KUAKOCTAMH U Ta3zaMH. 3akoH Ilackauns.
[THeBMaTHUeCKHE MAIIMHBIL. 3aBUCUMOCTH JABJICHUS KUJIKOCTH OT TIyOWHBI.
I'unpoctatnueckuit mapamokc. CooOrmiaronuecss cocynbl. [ 'uapaBiandeckue
MEXaHHU3MBI.

AtMocdepa 3emun u atmocdepHoe naBieHue. [IpudnHbI CyiecTBOBaHUS
Bo3ymHON 00osouku 3emun. Onbit Toppuuerum. M3mepenue atMochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHUS OT BBICOTHI HAJ YPOBHEM
Mmopsi. [Ipubops! asst usmMepenust atMoc(hepHoTo JaBICHUS.

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

Jemoncmpayuu.

1. 3aBUCUMOCTH JABJICHHUS T'a3a OT TEMIIEPaTypPBhl.

[lepenaua qaBineHuUst )KUIKOCTHIO U Ta30M.
Coobmatromuecs CoCy/Ibl.

I'mppaBnuuecknii mpecc.

[IposBnenue nercTBUs aTMOC(HEPHOTO TABICHHUS.
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6. 3aBHCHUMOCTb BBITAJIKUBAIOIIECH CHIIBI OT 00BhEMA MOrpyKEHHON YacTu
T€Ja U IMJIOTHOCTH KUIKOCTH.

7. PaBEHCTBO BBITAJKHUBAIOIIEH CHIIBI BECY BBITECHEHHOMN KUIAKOCTH.

8. YCIOBME IUIaBaHMS TEJ: I[UIABAHWE WM TIOTPY)KEHUE TEa B
3aBUCHMOCTH OT COOTHOIIEHUS IJIOTHOCTEM TeNa U KUIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnepoBanwe 3aBUCMMOCTM Beca Tella B BoJAe OT 00bEMa
NOTPYKEHHOM B )KUJIKOCTh YacTH Tea.

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

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKABAIOIICH CHIIbI, JECUCTBYIOIIEH Ha
TEJIO B )KUJIKOCTH, OT MACCHI TeJa.

4. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKHUBAIOIICH CHUIIbL,
JEUCTBYIOIIEH Ha TENO B JKUJIKOCTH, OT OOBEMA MOTrpYyKEHHOU B
YKUAJIKOCTh YaCTH TeJla U OT IUIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
omnpeaeseHue e€ rpy30n0a4bEMHOCTH.

Pa3zpnesn S. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanuueckas pabota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblYar, OJIOK, HaKJIOHHAas IUJIOCKOCTh. [IpaBuio
paBHOBecus pbryara. [IpuMeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKY.
«3onotoe mnpaBwino» Mexanuku. KIIJI mnpocteix wmexanuzmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas »sHeprus. KuHerndeckas W IIOTEHIMAJIbHAs OSHEPTUSL.
[IpeBpaiienrie OJHOrO BHAA MEXAaHUYECKOW OSHEPruu B JpYyroi. 3akoH
COXPaHEHMS DHEPTUU B MEXaHUKE.

Hemoncmpavuuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnsie pabomel u onvimol.

1. Ompenenenue pabOThI CUIIBI TPEHUS TPU PABHOMEPHOM JBHKCHUU

TeJIa 110 TOPU30HTAIBHOM IMOBEPXHOCTH.

2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.

3. N3mepenue KII/] HaKJIOHHOW MIOCKOCTH.

4. W3ydeHue 3aK0OHa COXPAHECHUS MEXAHUUYECKON SHEPTUH.

8 KIIACC

Pa3nen 6. TensioBbIe siBJIEHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mepbl aTOMOB U MOJIEKYJd. ONbIThI, MOATBEPKIAIOIINE
OCHOBHBIE MIOJIOKEHUS MOJIEKYIIPHOKUHETUYECKON TEOPUH.

Mopaenn TBEPAOro, *KUIAKOTO M Ta3000pa3HOTO COCTOSHUH BEIECTBA.
Kpucrannmmaeckue u amopdubie Tena. OObSICHEHNE CBOMCTB ra3oB, KUIKOCTEH
Y TBEPIBIX TEJI HA OCHOBE IMOJOXEHUN MOJEKYJSIPHO-KUHETUYECKOU TEOPHUHU.
CmaurBaHU€ M KanWJUISIpHBIE ABICHUS. TenaoBoe pacliupeHue u cxaTue.

Temneparypa. CBsi3b TeMNEpaTypbl CO CKOPOCTHIO TEILIOBOTO JBHKECHUS
gactull. Buyrpenuss sHeprus. CrmocoObl M3MEHEHHs] BHYTPEHHEH DSHEPIHM:
Temionepeaaya u COBEPIIECHUE paboTHI. Bunsr TEIUIONEPEAAYU:
TEIUIONPOBOIHOCTh, KOHBEKIHUS, U3JIYYEHHE.

KommuectBo TemmoTel. Y aenbHas TEINIOEMKOCTD BelllecTBa. TeInuioo0MeH U
TEMJIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro Oanadca. [lmaBmenue wu
OTBEPJICBAHHE KPUCTAJUIMYECKUX BEIIECTB. Y IEJbHAs TEIUIOTA IUIABJICHUS.



[TapoobOpa3oBanue u koHjeHcaiusa. Mcmapenue. Kunenue. Y aenpHas TerioTa
napooOpa3oBaHus. 3aBHCUMOCTh TEeMIIEpaTypbl KHIIEHHS OT aTMOC(EpHOro
JTaBJICHUSL.

BrnaxuocTts Bo3myxa.

DHeprus TOINIMBA. Y IeJIbHAs TeIIOTa CTOPAHMUSL.

[TpuHnmner paboTel TerioBbix japurateneit KIIJ TemmoBoro asurarers.
TeruioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS M MIPEBPAILCHUS SHEPTUM B TETJIOBBIX MPOIIECCAX.

,Zlemoucmpauuu

VAW e

HaGmonenne 6poyHOBCKOTO JIBUYKEHUSI.

Habmonenue nuddysumn.

Hab6nronenue siBneHuil cMaurBaHus U KaMWUISIPHBIX SIBJICHUH.
Hab6nronenue TemioBoro pacumpeHus Ted.

N3menenue naBieHus raza mpu U3MEHEHUH 00bEMa U HarpeBaHUU WITU
OXJIQXKICHUH.

[IpaBuna uzmMepeHus TeMIepaTyphl.

Bubl Teruionepenayu.

OxJtaxkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepIiiieHUN pabOThl BHEITHUMU CUJIAMHU.

. CpaBHeHI/Ie TEILIOEMKOCTEMN Pa3JINYHbIX BCIICCTB.
. Ha6J'IIOI[€HHe KHIICHU.

12.
13.

Habmronenue mocTostHCTBA TeMIepaTyphl IIPH TUIABICHUH.
Moienu TeIUIOBBIX IBUTATEIICH.

Jlabopamopnuie pabomuel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMBITEI IO OOHAPYKEHUIO ISUCTBUS CHII MOJICKYJISIPHOTO MIPUTSIKCHHS.
OnbITHI 1O BRIPAIIMBAHUIO KPUCTAIOB TIOBAPEHHOM COJIM WJIM caxapa.
OMNBITHI MO0 HAOIOJEHUIO TETUIOBOT'O PACHIMPEHHUS T'a30B, KUIKOCTCH 1
TBEPABIX TEIL.

OrnpeneneHre JaBICHUS BO3IyXa B OalJIOHE HITIPHUIIA.

OnpIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh JIaBJICHHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WA OXJIAKICHHUS.

IIpoBepka rHMOTE3bl JHUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJOMKA
KUJTKOCTH B TEPMOMETPUICCKON TPYyOKEe OT TeMIIepaTyphl.
Habmronenne wm3MeHeHHMs] BHYTPEHHEM SHEPruM Tella B PE3yjIbTare
TerIonepeaaYy U paboThl BHSITHUX CHJI.

HccnenoBanne sBiIcHUS TEINIOOOMEHA MPH CMEIIMBAHUU XOJOTHOW U
ropsiyer BOJIBL.

OnpeneneHue KOJMWYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOW Mpu
TEII000MEHE C HarpeThIM METAUIMUYCCKUM LIHIHHIPOM.

Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporuecca ucrnapeHus.

Ornpenenenrue OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXa.

Ornpenenenue yAenbHON TEMIOTHI MJIABJICHUS JIbJA.

Pa3znes 7. DiaekTpudecKkue 1 MArHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja sneKkTpuueckux 3apsaoB. B3zanmogelicTBue
3apsoKeHHbIX Tel. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aUMOJEUCTBUS
3apSKEHHBIX TEJ OT BEJIMYMHBI 3apsII0B U PACCTOSIHUS MEXKY TEJIaMH).

Onextpuyeckoe noje. Hanpsx€HHOCTh 3nexkTpuyeckoro noss. IlpuHumn
CYINEPIIO3HULINH JIEKTPUUECKUX MOJIEH (HAa KAYECTBEHHOM YPOBHE).



Hocurenn »snekTpuueckux 3apsgoB. OJIEMEHTapHBIM JJIEKTPUUYECKUI
3apsia. Ctpoenne aroma. [IpOBOOHWMKM M JUAJIEKTPUKU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUA TOK. YCJIOBHUS CYIIECTBOBAHMS AJIIEKTPUUYECKOTO TOKA.
HcTouHrKNM TOCTOSHHOTO TOKA. JIEHCTBUA SJEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTAX U Ta3ax.

Onektpuueckass nenb. Cuina ToKa. ODJEKTPUUECKOE HANpsHKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. YIEIBHOE COMPOTUBJIECHUE BEIIECTBA. 3aKOH
Oma mma ywactka uenu. I[locimemoBarenbHOE M MapaJUIEIbHOE COEOUHEHHE
IPOBOJHUKOB.

PaGota ¥ MOIIHOCTH 3JNEKTpUYECKOro ToKa. 3akoH Jlxoyns—Jlenna.
DONEeKTpUYECKUe 1EeNu M TMOTPEOUTENN DJIIEKTPUUECKOW HHEPruu B OBITY.
KopoTtkoe 3aMbikanue.

[ToctostHHbIE  MarHuThl. B3auMonencTBHE  IOCTOSAHHBIX  MArHUTOB.
MaruutHoe mnosne. MarautHoe mnosie 3eMJId M €ro 3Hauy€HUe IJIs KU3HU Ha
3emze. OnbIT Opcreaa. MarHuTHOE MOJIe 3JIEKTPUUECKOro Toka. [IpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. JIeMCTBME MAarHUTHOIO MOJISI HA IPOBOIAHUK C
TOKOM. DIIEKTPOIBUTATENb IIOCTOSIHHOTO TOKa. Hcnons3oBanue
AJIEKTPOJIBUTATEIIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SBieHUE >SIEKTPOMATHUTHOW WHAYKUMH. I[IpaBuiio
Jlenmna. Onextporenepatop. CrnocoObl MOMYYEHUS! BJICKTPUUECKON DHEPrHUu.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHUH.

Jemoncmpayuu.

1. DnexTpu3anus Ted.

2. JlBa poja 3JEKTPUUECKHX 3apsIOB U B3aUMOJICWCTBHUE 3apsKEHHBIX

TelL.

3. YCTpPOHCTBO U JECUCTBUE JIEKTPOCKOMA.

4. DIEKTPOCTATHYECKAas UHIYKIIUS.

5. 3aKOH COXpPaHEHMS IICKTPUUECKHUX 3apsiI0B.

6. IIpOBOJHUKH U AUDIEKTPUKH.

7. MopaenupoBaHue CUIOBBIX JIMHUM 3JEKTPUYECKOTO TTOJIS.

8. M CTOYHMKHM IOCTOSIHHOT'O TOKA.

9. JlelcTBUS JIIEKTPUUECKOTO TOKA.

10. DJNEKTPUUYECKUI TOK B XKUJKOCTH.

11. ['a30BbI pa3ps.

12. I3mepeHne cuibl TOKa aMIepMETPOM.

13. I3mepeHnne 351eKTpUIeCKOro HaNpsKEHUsI BOJIBTMETPOM.

14. Peoctar 1 Mara3suH CONPOTHUBIICHUM.

15. B3anmMoneicTBrE NOCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHHE HEBO3MOKHOCTH Pa3/IeJI€HUs MOJIFOCOB MarHUTa.

17. MoaenupoBaHHE MarHUTHBIX MOJIEW TOCTOSIHHBIX MAarHUTOB.

18. OnbIT OpcTena.

19. MarHuTHOE MOJie TOKa. DJIEKTPOMArHuT.

20. JleicTBME MarHMTHOIO TOJISI HA TPOBOJIHUK C TOKOM.

21. DIEKTPOABUTATETb MTOCTOSTHHOTO TOKA.

22. UccnenoBaHue SIBIICHUS 3JEKTPOMArHUTHOW UHIYKIIUU.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HamnpaBJ€HUsS HWHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro

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



1. OnpITl 1O HAOJIOAEHUIO HJIEKTPU3ALUM TN WHIAYKIUEH U TpU
CONPUKOCHOBEHHH.

2. UccnenoBanue ACMCTBUSL BJIEKTPUYECKOTO TMOJISI HA MPOBOAHUKUA U

JTUDJIEKTPUKH.

COopka u npoBepka padboThI JIEKTPUUYECKOM IIEMU OCTOSHHOTO TOKA.

N3mepenue u peryjampoBaHie CUIIbI TOKA.

N3mepenue u peryanpoBaHue HAMPS>KEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYILIETO YEPe3 pe3UCTop, OT

CONPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha pe3UCTOpE.

7. OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD ANEKTPUUECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JJIMHBI, TUIOMIAJU MONEPEYHOTro
CEUYCHHS U MaTepuara.

8. IlpoBepka mpaBuja CIOKEHUS HANPSDKEHUM MPU TOCIEI0BATEIILHOM
COEMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia JJIsi CUJIBI TOKa MPH MapaieIbHOM COEIWHEHUU

ouvew

PE3UCTOPOB.

10. OmpesienieHne  pabOTHl  DIEKTPUYECKOTO TOKA, MIYIIETO 4epe3
pe3ucTop.

11. OmnpeziesieHHe MOIIHOCTH BJEKTPUYECKOTO TOKA, BBIAEIsIEMON Ha
pe3ucrope.

12. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIPsHKEHHS Ha HEW.

13. Onpenenenne KII/[ narpeBarens.

14. MccnenoBanue MarHuTHOTO B3aUMOJIEMCTBUS IIOCTOSIHHBIX MarHUTOB.

15. I3ydeHne MarHuTHOTO TIOJSl TMOCTOSHHBIX MAarHWTOB TP HX
00BbEIMHEHUY U Pa3/ICIICHUN.

16. ccnenoBanne JEUCTBUSA JJIEKTPUUECKOTO TOKA HAa MAarHUTHYEO
CTPEJIKY.

17. OOBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI B3aUMOJECHCTBHUS
KAaTYIIKU C TOKOM M MarHuTa OT CWJIbl TOKAa W HAaIlpaBJICHUS TOKAa B
KaTYyIIKE.

18. M3yueHue nercTBrsI MArHUTHOTO TOJIS1 HA IPOBOAHUK C TOKOM.

19. KoHcTpyHnpoBanue u n3y4eHue padoThl JJIEKTPOIBUTATEINS.

20. U3mepenue KII/I anekTpoaBuraTreibHOM yCTaHOBKH.

21. OOBITBl TIO HCCJIEAOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HWHIYKIIHH:
HCCJIEJOBAHNE MU3MEHCHUM 3HAUYEHUsI M HANPaBJICHUS WHIYKIHOHHOTO

TOKaA.
9 KUIIACC

Pa3nen 8. Mexannueckue siBJIeHHS.

Mexannueckoe ABWXKeHUWE. MarepuanbHas Touka. Cucrema oOTCUETA.
OTHOCHUTENIBHOCTh MEXaHWYECKOI'O JIBH)KEHHs. PaBHOMEpHOE NpSAMOJIMHENHOE
nerxeHue. HepaBHOMepHoe mpsMonMHEWHOe jaBwkeHue. CpenHss u
MTHOBEHHAsl CKOPOCTB Teja IIPU HEPABHOMEPHOM JBUKEHHH.

Yckopenne. PaBHOyCKOpeHHOE NpsIMOJIMHEHHOe aBikeHue. CBoOonHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE BUKEHUE 10 OKpYXHOCTHU. [leprnoa u yacTora oOpaleHus.
JInnenHas u yraoBas CKOpoCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

IlepBoiii 3akoH HeroTrona. Bropon 3axkoH Herootona. Tpernit 3axkoH
Herorona. [IpuHnun cyneprno3unuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cujia TPEHHSI CKOJIbXKECHUS,
CUJIa TPEHUS TTOKOS, APYTHUE BUJIBI TPEHUS.

Cuta TSDKECTH W 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpEHHE CBOOOHOTO
najgeHus. J[Bmxenue miaHeT Bokpyr Cosnna. IlepBas kocMuueckas CKOpOCTb.
HeBecomocTh U neperpysku.

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

Nmnynee Tenma. WM3MeHenwe wummynbca. KMMmynbe cuibl.  3akoH
COXpaHEHHMs UMIYJIbca. PeakTUBHOE IBUKEHUE.

Mexannueckas paboTra W MOIIHOCTh. PaboTa cu TSDKECTH, YIPYroOCTH,
Tpenus. CBs3b dHepruu U padotel. [loTeHIMaIpHAsS SHEPTHS Tela, MOJIHITOTO
HaJl TOBEPXHOCTHIO 3eMiid. IloTeHIMaIbHAS DJHEPrus CXKATOW MPYKUHBI.
Kunernueckas sHeprus. Teopema 0 KHHETUUECKON YHEPTUH. 3aKOH COXPAaHECHUS
MEXaHUYECKOU IHEPTUU.

Jemoncmpayuu.

1. HabmroneHne MexaHMYeCKOTO JBIDKCHHS Tela OTHOCHTEIBHO Pa3HBIX

TEJ OTCUETA.

2. CpaBHeHHME MYTE€W W TPACKTOPUU ABMKEHHUS OJHOTO U TOTO K€ Teia
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKECHUS.

HccnenoBanue mpu3HakoB PaBHOYCKOPEHHOT'O JBUXKEHUS.

HaGnronenue nBuXeHUS Tela Mo OKPYKHOCTH.

Habmronenne MexaHMUECKUX SIBJICHHH, IPOMCXOSAIINX B CHCTEME

oTcuéra «Tenmexka» Mmpu €€ paBHOMEPHOM M YCKOPEHHOM JBH)KEHUU

OTHOCUTEJILHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHUS TEJIa OT MACChl TEJa U JICHCTBYIOIIECH HA HETO
CHJIBI.

8. HaOmronmenue paBeHCTBa CUJI TIPU B3aUMOJACHCTBUU TE.

9. HM3meHeHue Beca Tena Mpyu YCKOPEHHOM JIBHXKEHHHU.

10. [lepenaya nmnynbca npu B3auMOJECUCTBUU TEIN.

11. [IpeoOpa3zoBanus SHEPTUH MPU B3aUMOJICHUCTBUU TEJL.

12. CoxpaHeHHE UMITYJIbCa MIPYU HEYNIPYTrOM B3aMMOJECHCTBUH.

13. CoxpaHEeHHE UMITYJIbCa TIPH a0COJIFOTHO YIIPYTOM B3aMMOICHCTBUH.

14. HabmroneHne peakTHBHOTO JIBHXKCHHUS.

15. CoxpaHeHHEe MEXaHUYECKOW PHEPTUH TIPU CBOOOTHOM IaJICHUU.

16. CoxpaHeHHME MEXaHMYECKOM OJHEpPruyd TMpU JBWIXKCHUH Tejla 0]
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomel u onvimol.

1. KoncTpyupoBanue Tpakta /uisl pa3roHa v JajdbHEUIIEro paBHOMEPHOIO
JBUKEHUS IIapUKa WU TEJICKKHU.

2. Ompepenenne cpeHel CKOPOCTU CKOJBXEHUS OpycKa WU JBUKEHUS
I1apyKa Mo HaKJIOHHOM IJIOCKOCTH.

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

4. HccnegoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH MPHU PABHOYCKOPEHHOM
JBYDKEHUN 0€3 HaYaJIbHON CKOPOCTH.

5. IlpoBepka rUMOTE3bl: €CIM NPU PABHOYCKOPEHHOM JBHXKEHUU 0€3
HAYAJIBHOM CKOPOCTH MYTH OTHOCSTCS KakK PSAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU OJNHAKOBBI.

ouvew



6. HMccinenoBaHne 3aBUCHMOCTH CHJIBI TPEHUSI CKOJIBXKEHUS OT CHIIBI
HOPMAaJILHOTO JaBJICHUS.
7. OnpeaeneHue kodpuieHTa TPEHUS CKOJIbKESHHUS.
Onpenenenue KECTKOCTU MPYKUHBI.
9. OmnpeneneHue pabOTHl CUJIBI TPEHHUS IMPU PABHOMEPHOM JBHKCHUHU
TeJia 10 TOPU3OHTAILHON IMOBEPXHOCTH.
10. Onpenenenne pabOTHl CHJIBI YNPYTOCTH IIPU TMOJIBEME TIpy3a ¢
UCII0JIb30BaHUEM HETOJIBYKHOTO U TIOJABHUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUS YHEPIHH.

Pa3zngen 9. MexannuecKue KoJie0AaHUA M BOJIHBI.

KonebarenbHoe pnBmwkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
MEepUOJI, YacToTa, aMIUIMTyJda. MaTeMaTH4eCKuid W NPY>KUHHBIA MasTHUKH.
[IpeBpatienre 3HEPTrUn Mpu KoJieOaTeIbHOM JIBH)KCHUH.

3aryxampmme KojeOanus. BpeIHyXaeHHble  KojeOaHusa. Pe3onamnc.
Mexannueckre BoJIHBI. (CBOWCTBAa MeXaHWYECKUX BOJIH. IIpomonbHble U
MOINepeYHble BOJHBIL. J[TMHA BOJHBI W CKOPOCTh €€ pacnpoCTpaHEHHUS.
MexaHnuyeckre BOJIHBI B TBEPIOM TeJe, CEHCMUYECKHE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa u BhicoTa ToHa. OTpakeHue 3Byka. Hpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HabmroneHue xonebGaHul Tea MOJ ACHCTBHEM CHIIBI TSHXKECTH U CHJIBI
yIOPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
Habmronenune BeIHYXICHHBIX KOJICOAHHWI M pe30HaHCA.
PacnipocTpanenue npoobHbIX U MTOMEPEYHBIX BOJIH (Ha MOACIH).
Habmronerne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
JIaﬁopamopubte pabomul u onvimel.
1. OmpeneneHne YacTOTBl M TEpHOJa KoJIeOaHW 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 Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH TIepHOJia KoJeOaHUil Tpy3a, MOABEIICHHOTO
K HUTH, OT Macchl rpys3a.
6. OmbITBI, JEMOHCTPHUPYIOUIME 3aBUCUMOCTh Tepuoja KoyieOaHUun
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. V3mepenue yckopeHusi CBOOOHOTO MaJICHUS.

Pa3znes 10. D1eKTPOMArHUTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE  T0Jie.  DJEKTpOMarHuTHble BoOJIHBL.  CBoicTBa
3JIEKTPOMArHuTHBIX BOJH. IlIKkanma sneKTpoMarHUTHBIX BOJH. Mcmosnb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas mpupoja cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBeTa.

Jlemoncmpayuu.

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomel u onvimet.

o

SIGIPEN



1. M3ydyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOUIEHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe AIBJIEHHUS.

JlyueBass  moxens  cBera. Mcrounukum  cBera.  [IpsamMonuHeinHoe
pactipoctpaHeHue cBeta. 3atMeHuss Conxua u JlyHel. OTpaxeHue cBerta.
[Tnockoe 3epkano. 3aKoH OTpaKEHUsI CBETA.

[Ipenomnenue cBera. 3aKOH MpesIOMIICHHsS cBeTa. [lonmHOEe BHyTpeHHee
OTpakeHHE cBeTa. VICHoJIb30BaHWE IIOJHOTO BHYTPEHHETO OTPAaKECHHUS B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xonm nywedt B smH3e. OnTuueckass cuctema QoToarmapara,
MUKpOCKONIa M Teneckomna. ['J1a3 kak onTudeckas cucteMa. bin3opykocTh H
JNaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. Onbitel HbloToHa. CrokeHue
CIIEKTPaJIbHBIX LIBETOB. /{ucnepcust ceera.

Jemoncmpayuu.

1. IIpsmonuHENHOE pacIpOCTPAHEHUE CBETA.

2. OTpaxkeHue CBeTa.

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

[Ipenomiienue cBera.

OnrTuyeckuii CBETOBOI.

Xoa mydeid B cOOMparoniei JInH3e.

XoJ1 Iy4el B pacCEerBarOIIECH JIUH3E.

[Tomydyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

. Ilpunnun nevictBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOMA.

10. Moaens ri1asa.

11. Pa3noxenue 6em0ro cBera B CIIEKTP.

12. [lomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETAa PA3HBIX IIBETOB.

Jlabopamopnuie pabomel u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPa)KEHUSI CBETOBOIO Jiyda OT yriia

naJCHUS.

2. W3yuenue xapakTepuCTUK U300paKeHU MIPEAMETA B TIIOCKOM 3€pKajie.

3. HccinenoBanne 3aBUCHMOCTH yTila MPEJIIOMIICHUS CBETOBOIO JIyda OT

yTJia MaJIeHUs] Ha TPAHUIIE «BO3TyX—CTEKIIOM.

4. [lonmydyenue nzo0paxeHuil ¢ TOMOIIbIO COOMPAIOILEH JINH3bI.

5. Omnpenenenrie  (HOKYCHOTO  PACCTOSIHUSI W ONTHYECKON  CHJIBI

coOMparoIel JTUH3HIL.

6. OmBITHI MO Pa3JI0KEHUIO OEIIOTO CBETA B CIIEKTD.

7. OmBITHI 110 BOCTIPUSTHIO IIBETA MPEIMETOB MPU UX HAOIIOJCHUU Yepes

IIBETOBbIE (DUIIHTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnewitel Pezepdopaa u ruranerapuas moaens atoma. Monens atoma bopa.
Ucnyckanue u normouieHue ceeta aroMoM. KBaHThl. JInHe4aTeie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-usnyudeHus. CTpoeHue
aTOMHOro  snapa. HyknoHHas  Momenb  atoMHOro — sigpa.  M3oromsi.
PaanoaktuBnbie npeBpaienus. [lepuoa nonypacnaga aTOMHBIX A€Ep.

SAnepHbie peakuu. 3aKOHbI COXPAHEHUS 3apsAI0BOIO U MACCOBOTO YHCEN.
DHeprus CBsi3M aTOMHBIX sjep. CBsi3b Macchl U 3HEpruu. Peaknuu cuHTe3a u
nenenus saep. crounnku 3ueprun ConHLa v 3BE3I.

SAnepnas sHepreruka. JIeMCTBUSA paaMOAKTHBHBIX W3JIyYECHUN Ha YKUBBIC
OpTaHU3MBI.

©®No UL A



Hemoncmpayuu.

CnexTpbl U3ITy4eHUS U MOTJIOIEHHUS.

CnexTphl pa3IuvyHbIX Ta30B.

CnekTp Bogopoa.

Hab6nronenue tpekoB B kamepe Buiibcona.

Pabora cuérunka HOHM3UPYIOUIUX U3JTYICHUH.

Perucrpanus usnydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

./Iaéopamopuble pabomul u onvimeol.

1. HaGnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnepoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3ZHOMY

nyTH (1o gororpadusm).

3. H3mepenue painoakTUBHOTO OHA.

IHoBTOpHUTEIBbHO-0000 AN MOYJIb.

[ToBTOpUTENHEHO-00001IIAIOIINIA MOZYJIb peaHa3HaYeH TUTSt
CUCTEMaTH3allM ¥ O00O0OIIEHUS MPEAMETHOTO COJEpKaHUS U  OIbITa
JEeSTEILHOCTH, MPUOOPETEHHOTO MIPU U3YUYEHUU BCETO Kypca (PU3UKH, a TaKkKe
JUTSI TIOJITOTOBKM K OCHOBHOMY TOCYJA@PCTBEHHOMY 3K3aMEHY IO (hU3UKE IS
00y4Jaronuxcsi, BBIOPABIIMX ATOT YY€OHBIN MpEIMET.

[Ipy w3yyeHHH NAHHOTO MOJIYJS PEAIU3YIOTCS U CHCTEMATU3UPYIOTCS
BUJIBI JICSATENBHOCTA, HAa OCHOBE KOTOPBHIX OOECHeYrMBaeTCs JIOCTUKEHUE
OPEIMETHBIX W METalpeIMETHBIX IUIAaHUPYEMBIX pPE3yJbTaTOB OOYYEHHS,
dbopMHpyeTCsl €CTECTBEHHOHAYUHAITPAMOTHOCTb: OCBOCHHE HAyYHBIX METOJIOB
UCCJICIOBAHUS SIBJICHUM MPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATD
¢du3nyueckue sSBICHUS, MPUMEHSSI TTOJyYeHHbIC 3HAHUS, PellaTh 3aJa4d, B TOM
YUCJIE KAUE€CTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpyHIMOUATBEHO  AESATEIBHOCTHBIM  XapakTep  JaHHOTO  paszelia
peanu3yeTcs 3a CUET TOro, 4TO 00YyJarONTUECs BBIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM TpejiaraeTcs:

HAa OCHOBE TMOJYYCHHBIX 3HAHWUW pacClo3HaBaTh W HAYYHO OOBACHSITH
dusnueckue SBJICHUS B OKPY KAIOIIEH MPUPOJIE U TIOBCETHEBHOM KU3HH,

UCIIOJIb30BaTh HAy4YHBIE METOJbI HUCCIeAOBaHUS (U3HMUECKUX SBIICHUM, B
TOM YHCJIE JJI MPOBEPKHU THUIOTE3 U MOJTYUYEHHUS] TEOPETUUECKUX BBIBOJOB;

OOBSACHSTh HAayYHBIE OCHOBHI HamOOJIee BAXKHBIX JIOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAlpuUMep, MPAKTHUYECKOTO  HCIOJb30BaHUS  PA3JIMYHBIX
HMCTOYHUKOB SHEPTrUM HAa OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHUSI BCEX
M3BECTHBIX BHJIOB SHEPIUH.

DU A WwN R



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOro 00I1Iero o0pa3oBaHMs

HaIlpaBJICHO Ha AOCTHKCHHUC JIMYHOCTHBLIX, MCTAIIPCAMCTHLIX M IPCAMCTHBIX
O6paBOBaTCJII)HI>IX PE3YIILTATOB.

B pesynbrare wu3ydeHuss (U3MKA HA YpPOBHE OCHOBHOTO OOIIEro

obpazoBaHus y oOywarwmierocs OyayT  cpOpMHUPOBaHBI  CIICIYIOIINE
JUYHOCTHBIC Pe3yJIbTaThl B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

— TMOpOSABJICHUE HHTEpPECA K HCTOPUM U COBPEMEHHOMY COCTOSHUIO
poccuiickoi (hU3NYecKo HayKH;

— I[EHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSIM POCCUUCKUX YUEHBIX -(DU3UKOB;
2) rPasKAaHCKOTr0 U JYXOBHO-HPABCTBEHHOTO BOCITUTAHMS:

- TOTOBHOCTh K AKTUBHOMY YYaCTHIO B 00CyXIeHUH
OOIIIECTBEHHO3HAYMMBIXH 3THUECKUX MPOOJIEM, CBSI3aHHBIX C MTPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN PU3UKH;

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

3) 3¢TeTH4€eCKOro BOCIIUTAHMSI:

— BOCITPUSITUE ICTETUYECKUX KAYeCTB (DU3NUECKON HAYKH: €€ TApMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

— OCO3HAHUE IEHHOCTH (U3MUYECKOM HAYKH KaK MOIIHOTO WHCTPYMEHTA
IO3HAHHWS  MHpA, OCHOBBI  Da3BUTHUS  TEXHOJIOTHM,  BaKHEUIIEH
COCTaBJISIFOLIEN KYJIBTYpPBI;

— pa3BUTHE HAYYHOU JI0003HATETHLHOCTH, MHTEpPECA K HMCCIEI0BATEIbCKOM
JEATEIIbHOCTH;

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

— OCO3HaHHME IIEHHOCTH Oe30macHoro oOpa3za JKM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH TPaBWJI OE30MacHOrO MOBEJACHUS Ha
TpaHCIIOpPTE, Ha IOPOTaxX, C SJIECKTPUYECKUM U TEIUIOBBIM 00OpYIOBAHHEM B
JIOMAIIHUX YCIIOBHUSIX;

— c(opmMupoBaHHOCTh HaBBIKA pPeQIEKCHU, MPU3HAHKWE CBOETO MpaBa Ha
OIIMOKY M TaKOTO e MpaBa y APYroro 4ejJoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— aKTUBHOE y4YacTHE B PEIICHUU MPAKTUYECKHUX 3ajay (B pamMKaxX CEMbH,
oOpa30oBaTeNbHON OpraHu3alliid, TOpoJa, Kpas) TEXHOJIOTUYECKOW U
COIIMAJIbHON HAIpaBJICHHOCTH, TPEOYIOIMX B TOM 4YHUCIE M (U3HUYECKUX
3HAHUU;

— UHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOodecCuii, CBSI3aHHBIX C (PU3UKOMH;
7) 3K0JIOrH4eCKOro BOCIIMTAHMSA

— OpHCHTAIM HA TIpUMEHEHNEe (PU3NYECKUX 3HAHWM /I pelIeHUs 3a/1a4y B
00JIaCTH OKPY’KAIOMICH Cpeipl, MIAaHUPOBAHUS TMOCTYMKOB M OIICHKHU WX
BO3MO>KHBIX ITOCJIEACTBUAN I OKPYKAIOIIEW CPEJIbI;

— OCO3HaHME TJI00ATBHOTO XapaKTepa IKOJOTUUECKUX MPOOJIEM U MyTel MX
pelieHus;

8) apanTanuu K U3MEHAIIMMCS YCJA0BUAM COLHUAJBHON M NPUPOIHOMI
cpeabl:



- HOTp€6HOCTB BO B3aHMO,Z[€I>’ICTBPII/I IIpU BBIITOJIHCHHUHA I/ICCJIe,Z[OBaHI/Iﬁ u
IIPOCKTOB (1)I/I3I/I‘{CCKOﬁ HAIIpaBJICHHOCTH, OTKPLITOCTH OIIBITY W 3HAHWAM

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
3HAHMU;

e — CTpEeMJICHHE aHaJU3UPOBATh U BBISBISITH B3aUMOCBSI3H IPUPOJIBI,

oOIecTBa U PKOHOMHUKH, B TOM YHCJIE C HCIOJb30BAaHHEM (PU3MUESCKUX
3HAHMU;

e — OIICHKAa CBOMX JICUCTBUU C YYETOM BIIMSHHUS Ha OKPYKAKOIIYIO 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 MO03HABATEIIbHBIC
yYHHUBEpCaJIbHBIC YYeOHBIC JICWCTBHSA, KOMMYHUKATHBHBIC YHHBEpCATbHBIC
yueOHbBIC ICHCTBHS, PETYJIATUBHBIC YHUBEPCAIBHBIC YICOHBIC JCHCTBHSI.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble Jilornueckue JeiicTBUA:

e BBIABIATh M XapaKTEPHU30BaTh CYIICCTBCHHBIC NPHU3HAKH OOBEKTOB
(siBNICHMI);

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

e BBIABIATh 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PaccMaTPUBAEMBIX
dakTax, MaHHBIX M HAONIOACHUAX, OTHOCAIIUXCA K (PHU3NUSCKUM
SIBIICHUSIM

e BBISBJISITH IPUYUHHO-CIICJICTBEHHBIE CBSA3U NPHU U3YyUYCHUU (PU3UIECKUX
SBICHU W TPOIECCOB, JIeNIaTh BBIBOABI C  HMCIOJB30BAHHEM
JTEAYKTUBHBIX W WHIYKTUBHBIX YMO3AKIIOYCHHH, BBIIBUTATh THIIOTE3bI
0 B3aMMOCBS3SX (DM3NUYSCKUX BEIUIMH;

e CaMOCTOSITEIBHO BBIOMPATH CIOCOO pemieHus] y4eOHOW (HHU3NIECKOM
3a1a9M (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 CAMOCTOSTEIHLHO COCTABJICHHOMY IIJIaHY  OIIBIT,
HECJIOKHBIA (PU3MUECKUN HKCIEPUMEHT, HEOOJbIIOE HCCIEAOBaHNE
(U3HYECKOTO SIBJICHMUS;

e OIGHWBATh HA TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJTYYCHHYIO B XOJI€ UCCJICIOBAHUS WU DKCIIEPUMEHTA,;



CaMOCTOATCIIBHO (l)OpMYJ]HpOBaTI) O606HI€HI/IH U  BBIBOABI IIO
pe3yiibTaTaM HpOBCI[éHHOI‘O Ha6J'II-0I[€HI/IH, OIIbITa, UCCJICAOBAHUSI,
IIPOTrHO3UPOBATE BO3MOKHOC I[ﬂ.]'[I)HCﬁIIICC Pa3BUTHUC (1)I/ISI/I‘ICCKI/IX
IMPOLCCCOB, a TAKIKC BBIABHUIATH IIPCAIIOJIOKCHHUA 00 mux pPa3BUTHUU B
HOBBIX YCJIOBUAX U KOHTCKCTAX.

Pabora ¢ unpopmaumeii:

NPUMEHSThH Pa3IMYHbIE METOAbI, HHCTPYMEHTHI U 3alpPOChI TIPHU MOUCKE
1 0TOOpe MH(POPMALIUU UK JAaHHBIX C YUETOM MPEIJIOKEHHON yueOHOM
dusnueckoii 3a1a4u;

aHaJIN3UPOBATh, CHUCTEMaTU3UPOBATH u UHTEPIPETUPOBATH
UHGOPMAITUIO Pa3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,
CaMOCTOSITENIbHO BBIOMPATh ONTHUMANIbHYIO (OpPMY Mpe/CTaBICHUS
uHboOpMaIIM U WUIIOCTPUPOBATh pelIaeMble 3aJladyd  HECIO0KHBIMU
CXeMaMu, IuarpaMmmamMu, HTHOU rpaukoi 1 uX KOMOWHAIIUSMH.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJbHbIE YieOHbIe NeiCTBUS:

B X0J1€ OOCYKJIeHUS Y4eOHOT0 MaTepHalia, pe3yibTaToB JJa00PaTOPHBIX
paboT W MPOEKTOB 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOi
TEMbl M BBICKA3bIBaTh WJIEU, HAICJICHHBbIC HA pelIeHUE 3aJa4yd U
noJi/Iep>kKaHue 0J1arokKenaTeIbHOCTH OOLICHUS;

COTOCTAaBIIATh CBOU CYXKJCHHS C CYXICHUSMU JPYTUX YYaCTHUKOB
Juanora, OOHapyKUBaTh Pa3IudKe U CXOJICTBO MO3UIINIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTaX;
NyOJUYHO TMPEACTABIATh PE3YJbTAThl BBIMIOJIHEHHOTO (PU3UYECKOTO
ombITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOEKTA);

NOHMUMAaTh M MCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHJIHOW U
WHIANBUIYaIbHON paOOThl TPH PEUICHUH KOHKPETHOM (Pu3nuecKon
po0IeMBI;

OpUHUMATh €M COBMECTHOM  JIEATENbHOCTH, OPraHU30BbIBATH
NEUCTBUA TI0 €€ JIOCTHKEHHUIO: pAcHpenessTh poyid, OOCYXKIaTh
IPOIECChl U PE3YyJIbTaThl COBMECTHOM pPabOTHI, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

BBITIOJIHATHh CBOIO 4YacTh palOThI, JOCTUTAs KAYECTBEHHOTO pe3yJibTaTa
10 CBOEMY HAMPABJICHUIO U KOOPJIHWHUPYSI CBOU ACHCTBHUS C IPYTrUMU
YJICHAMH KOMAaHIbl;

OIICHMBATh KaY€CTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTECPHUSIM,
CaMOCTOSITENIEHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHUS.

PeryasiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1eiCTBUA

Camoopranusamnus:

BBISIBIIATH NPOOJIEMBI B KU3HEHHBIX W YYCOHBIX CHUTyaIMsX,
TpeOyIOMUX ISl pelIeHus] PU3NIECKUX 3HAHUIA,

OPUEHTHUPOBAThCS B PA3IMYHBIX MMOJAXO0JAX TMPUHSITHS PEIICHUN
(MHAMBUAYATbHOE, IPUHITHE PEIICHUS B TPYIINE, MPUHATHE PEIICHUN
TPYIION);

CaMOCTOSITENIbHO COCTABJIATh AJITOPUTM pelieHHs] (PU3uUecKor 3agadu
WIM T[JlaHa MCCIEAOBaHUS C YYETOM HUMEIOIUXCS PECYpPCOB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHPOBAaTh  MpeJiaraeMble
BAPUAHTHI PELICHNN;

7ieNiaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTpOJIL, AMOIUOHAJIbHBbIN HHTE/JIEKT:



JaBaTh AaJCKBAaTHYIO OIEHKY CHUTyallud W MpejaraTh IutlaH e€
U3MCHEHMUS;

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

BHOCUTBH KOPPEKTHUBHI B JIEATEILHOCTH (B TOM YHCIIE€ B XOJ BHITIOJHEHUS
(Gu3MUecKoro MCCIeNOBaHWA WM IMPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEBCTB, U3MEHUBIIMXCA CUTyallud, YCTAaHOBJIEHHBIX OIIMOOK,
BO3ZHUKIIIMX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIH U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIpyroro 4ejloBeKa B XOJ€ Ccropa WIu
JUCKYCCUM Ha HAy4YHYI0 TEMy, IMOHMMaTb MOTHUBBI, HAMEPEHHUS U
JIOTHKY APYroro;

pU3HABaTh CBOE MPABO HA OIIMOKY IMPHU PEIIeHUH (PU3MUECKHUX 3a7a4
WJIN B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

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: (U3UYECKUE U XUMHUYECKUE SIBJICHUS,
HaAO0JII0/ICHHE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, SAUHUIBI (PU3UUECKHUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbIe COCTOSIHUSI BelecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBW)XEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJUHEHHOE), TPAaCKTOpHs, PaBHOJEHCTBYIOIIAS
cuna, gepopmanus  (ympyras, —IUIAaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBL;

paznuyaTth sBiAeHUS (nud@y3us, TEIIOBOE JBIKEHHE YaCTHI]
BEIIIECTBA, PABHOMEPHOE [BIKEHHWE, HEPaBHOMEPHOE JBHXKEHUE,
WHEPIMS, B3aUMOJICUCTBUE TEJ, pPaBHOBECHE TBEPABIX TeEI C
3aKpEIUIEHHONW OChIO BpalleHus, IMepefada JJaBJICHHUS TBEPIbIMU
TeJIaMH, >KHJIKOCTSIMH M Ta3aMu, aTMOc(hepHOE MaBlICHHE, IJIaBaHUE
TEJ, TPEBPAIICHUS] MEXaHWYECKONW DOSHEPruM) IO ONUCAHUI0 UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX
JTaHHOE (PU3UYECKOE SIBICHUE;

pacmo3HaBaTh TMPOSBICHUE W3YYCHHBIX (U3HUECKUX SBJICHUA B
OKPYXAIoIlleM MHUpPE, B TOM 4YHcie (U3UUYECKUE SBIICHUS B MPHUPO/IE:
MPUMEPHI JBWKEHUS C PA3IMYHBIMU CKOPOCTSMHU B KHBOW M HEKHBOU
MpUpPOJIe, NEHCTBUE CWIBI TPEHUS B TPUPOJIEC U TEXHUKE, BIUSHUC
aTMOc(epHOro JaBJCHUS Ha KMBOW OpPraHuW3M, TUIaBaHUE PbIO, phlyaru
B TeEJE YeNOBEKa, MPU ITOM IMEPEBOAWTH MPAKTHUYECKYIO 3a7adyy B
y4eOHYI0, BBIJICTISTh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3UIECKUX
SIBJICHUI;

OMHCHIBATh HW3YYCHHBIE CBOWMCTBA Tel M (PU3WUYECKHUE SBICHUA,
UCTIONB3ysl  (U3MYECKUE BEIMYMHBI (Macca, O00BEM, IUIOTHOCTH
BEIIIECTBA, BPEMsl, ITyTh, CKOPOCTh, CPEIHSST CKOPOCTh, CHJIA YIIPYTOCTH,
Cula TSOKECTH, BEC Tella, CWiIa TPEeHHs, JaBiieHue (TBEPAOro Tena,
KUJAKOCTH, Ta3a), BBITAJKHUBAIONIAS CHJIA, MEXaHW4YecKas paboTa,
MOIIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(P(UIUECHT TOJIE3HOTO
JEHUCTBUS MEXaHU3MOB, KHHETUUYECKAsI M TIOTCHIIMAIbHASI DHEPTHS ), TIPH
OTHMCAaHUM TPABUIILHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOIH3yEeMBIX
BEIIMYMH, WX OO0O3HAYEHUS W CIUHUIBI (PU3NYECKUX BEIMYHH,



HaXOJUTh (hOPMYJIbI, CBS3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEITMYUHY C
JIPYTUMU BEJIUYMHAMH, CTPOUTH TpadUKH H3YYEHHBIX 3aBHUCHUMOCTEU
(bu3HUECKUX BEJINYUH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3WYECKHE SBICHUS U TPOIECCHI,
UCIIOJIb3Ys TMpaBUJia CIIOXKEHUs CWI (BIOJIb OJHOW NPSIMOi), 3aKOH
I'yka, 3akon Ilackains, 3akoH Apxumesa, MPaBUJIO paBHOBECHS pblyara
(Obmoka), «30JI0TO€ MPaBUJIO» MEXAaHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKOW PHEPruM, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCHIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3MYECKUEe SBJICHUS, MPOLECCHl U CBOMCTBA Tell, B TOM
yycjie€ W B KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTHUPOBAHHOIO
XapakTepa: BBIABIATH MPUYUHHO-CICACTBEHHBIE CBSI3M, CTPOUTH
oObsicCHeHHE U3 1—2 JOTMYECKUX IIAroB ¢ OMOpOM Ha 1-2 M3yUEHHBIX
CBOMCTBa  (DU3MYECKUX  SIBICHUHM, (PU3UYECKUX  3aKOHAa WU
3aKOHOMEPHOCTH;

pemath pacy€THble 3a7ayd B 1—2 JEMCTBUS, HMCHOJB3YsS 3aKOHBI U
dbopmMyIbl, cBsI3bIBaOIINE (U3MUECKUE BETUYMHBI: HA OCHOBE aHAJIM3a
yCIIOBUSA 3374l  3alUChiBaTh KpaTKOE YCIOBUE, IIOJICTABISATH
¢dusnueckre BeIUYUHBI B (GOPMYIIBI M MPOBOJUTH PACUEThI, HAXOIUTh
CIIpaBOYHBIE JaHHbIC, HEOOXOAUMBIC JJISl PEIICHUs 3aj7ad, OICHUBATH
PEATUCTUYHOCTD MOJTy4eHHON (PU3NYECKON BEJIMUMHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEUIUTh TPHU TMOMOIIH
¢u3MUeCKMX METOJIOB, B OINHUCAHUM KCCIEIOBAaHUSA  BBIICIATH
IpoBEPSIEMOE MPEAOIOKEHHE (rumotesy), pa3nyaTth u
UHTEPIPETUPOBATH MOJTYUYEHHBIN PE3ybTaT, HAXOIUTh OMMOKHA B XOJI€
OTIBITA, JIEJIATh BBIBOBI MO €T0 pe3yIbTaTaM;

IPOBOJUTH OMBITHl 1O HAOMIOACHUIO (PU3NYECKHX SBICHUN WU
¢u3nueckux  CBOWCTB  Tel:  (opmynupoBaTh  IPOBEpSEMbIC
NPEANnoioXKeHuss, coOupaTh  yCTaHOBKY W3  MPEIJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XO/I OMBITA U ()OPMYITUPOBATH BHIBO/IHI,
BBITIOJIHATH TPSMbIE M3MEPEHUs PACCTOSIHHS, BPEMEHH, MAacChl Tela,
00béMa, CHJIBI W TEMIIepaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
1u(GpPOBBIX TPHOOPOB, 3aMHUCHIBATh IMOKAa3aHUA MPUOOPOB C YUETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOUW (hPM3UYECKON BETUUHHBI
OT JPYro#l C UCIOIb30BAHUEM MPSIMBIX U3MEPEHUMN (3aBUCUMOCTH ITYTH
PAaBHOMEPHO ABWKYIIETOCS Tela OT BPEMEHM JIBUKEHUS Teja, CHUJIbI
TPEHUS CKOJILKEHHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH
TE€I W HE3aBUCUMOCTU CHUJIbI TPEHHUS OT IUIOLIAAU COMPUKOCHOBEHHS
TEJ, CHJIBI YIPYTOCTU OT YJIMHEHUS TPYKUHBI, BRITATKUBAIOIEH CHJIBI
0T 00béMa MOrpyXEHHOM YacTU Tejla U OT IUIOTHOCTH KUIKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT TIyOWHBI, HAa KOTOPYIO
MOTPYKEHO TEJI0, YCIOBHM TJIaBaHUS TEJ, YCIOBUM PaBHOBECHS phlyara
1 OJIOKOB), y4acTBOBaTh B IIJIAHUPOBAHUU Yy4E€OHOTO HCCIIECIOBAHMUS,
coOupaTh  YCTAaHOBKY Y  BBINOJHATH  W3MEPEHUS,  CIeAys
MPEIOKCHHOMY  TIaHy, (UKCHUPOBATh PE3YJbTAThl  MOTYYECHHOM
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BUJE MPEIJIONKEHHBIX TaOIUI] U
rpaduKoB, AENAaTh BHIBOBI IO Pe3yIbTaTaM UCCIIEIOBAHMS;

MIPOBOJIUTH KOCBEHHBIC M3MEPEHUS (HU3MYECKUX BEIMYHMH (IJIOTHOCTH
BEIIIECTBA JKUJIKOCTH M TBEPJOrO Telia, CHUJIa TPEHHS CKOJIbKEHHS,
NABJICHUE BO3[yXa, BBITAIKUBAWOIIAS CHJIA, JEHCTBYIOIIAs Ha
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NOTPYKEHHOE B JKUJIKOCTh TeNIO, KOA(POUIIMEHT MOJE3HOro JIEeUCTBUS
IPOCTBIX MEXAHU3MOB), CJEAys MNPEJIOKEHHON HWHCTPYKIUU: TpHU
BBITIOJIHEHUU U3MEPEHUI cOOUpaTh AKCIIEPUMEHTAIbHYIO 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 ONucaHus (B TOM YHCIIE:
MOJIIUITHAKY, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUN TMpece,
MaHOMETp, BBICOTOMEp, MOPITHEBOM HACOC, apPEOMETP), HCHOIB3Ys
3HAHUST O CBOMCTBaXx (DU3MYECKUX SBJICHUH U HEOOXOAUMbBIC
¢du3rUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MpUMEpPHl  (HaXoAUTh UWHOOPMAIMI0O O MpUMepax)
IPAKTUYECKOTO MCTOIB30BAHUS (PU3NYECKUX 3HAHWUU B MOBCEIHEBHOU
KU3HU ISl 0OecrieueHusi 0€30acCHOCTH MPU 0OpallleHuU ¢ MpudopaMu
U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHHUSI 3JI0POBbSI U COOJIOCHUS
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 CpPaBHEHUS Pa3IUYHBIX HCTOYHUKOB
BBIICNIATh HHGPOPMAILIMIO, KOTOpas SBJSIETCS NPOTUBOPEUYMBON WU
MOJKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBIMOJHEHWH  Y4YEOHBIX 3aJaHUN  HAay4dHO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO COJEep KaHUs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu HMHTepHeT, BiaAeTh MNpUEMaMH
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMH W3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIE KpAaTKHE MHUCHbMEHHBIE W YCTHBIE COOOIIEHUS
Ha OCHOBE 2—3 UCTOYHUKOB MH(POpMAIIUU (PU3UUECKOTO COJEPKAHUS, B
TOM 4HCJI€ MyOJMYHO JenaTh KpaTKUE COOOIIEHUS O pe3yJsbTarax
NPOEKTOB WM YYEOHBIX HCCIEAOBaHHWM, TPH OSTOM TPaAMOTHO
WCIIOJIh30BaTh M3YYCHHBIM TOHSATHWHBIA ammapar Kypca (Qu3ukw,
COTIPOBOXK/IaTh BHICTYIUICHHUE MTPE3CHTAIINECH;

MIPU BBITIOTHEHUHN YYEOHBIX MPOCKTOB M MCCIEAOBAHHUI pacrpeneisTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBUM C MOCTABICHHBIMU 3a7a4aMH,
CIEIUTHh 3a BBHITIOJHEHHWEM IUIaHA JCHCTBUMN, aJeKBaTHO OIICHWUBATH
COOCTBEHHBIM BKJQA B JICITEIBHOCTh TPYNIBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBAS MHCHHUE OKPY KAFOIITHX.
KOHIly oOyueHuss B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS] YMEHHUIA:

WCIIONB30BaTh IIOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIIOBOE
IBWKEHUE aTOMOB M MOJIEKYJ, arperarHble COCTOSHMS BEILECTBA,
KPUCTAITIMYECKHE U aMOop(HbIE Tela, HACHIIICHHBIA M HEHACBIIEHHBIN
Iap, BJIAXHOCTb BO3J1yXa, TEMIIEpaTypa, BHYTPECHHSAS JHEPIu,
TEIJIOBOM  JBUIaTellb,  JJIEMEHTAPHBIA  DJJEKTPUYECKHU  3apsn,
ANEKTPUYECKOE TI0JI€, IPOBOAHUKM U JUAJIEKTPUKH, IOCTOSHHBIN
ANEKTPUYECKUHN TOK, MATHUTHOE T10JIE;



pasnuyaTh SBJICHUS (TEIJIOBOE pACIIMPEHUE U CKaTUe, TeIlonepeaaya,
TEIJIOBOE  PAaBHOBECHE, CMAayuMBaHWE, KaNWUISAPHBIE  SIBJIICHUS,
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, DOJEKTPOMAarHUTHAasT HHAYKIMA) MO ONHCAHUIO HX
XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX
JTaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE M3YYCHHBIX (U3UUECKUX SBICHUU B
OKpYXaIollleM MHUpE, B TOM 4YHcie (U3UUYECKUE SBICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSKEHHE W KANWUISIPHBIE SIBJICHUS B MPHUPOJE,
KpUCTAIJIBI B Tpupoje, uznydeHue CoiHla, 3aMep3aHue BOJIOEMOB,
MOpckue Opusbl, 0Opa3oBaHHME€ pOChl, TymaHa, WHEs, CHera,
ANIEKTPUYECKUE SIBJICHUS B arMmocdepe, dSIEKTPUUYECTBO IKUBBIX
OpraHU3MOB, MArHUTHOE TIoJie 3eMiu, Jpedd mMoIcoB, poJib
MAarHuTHOTO TOJISL JUIsl KU3HU Ha 3eMmile, MOJIAPHOE CHSIHUE, IPU 3TOM
NEPeBOIUTh  NPAKTUYECKYI0  3a7ady B  y4eOHyIO,  BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA (MTPU3HAKK) (PU3NUECKUX SBICHUN;
ONMKCHIBATh HW3YYCHHBIE CBOMCTBa Tel U (PU3WYECKUE SIBICHUA,
UCTIONIb3YsT  (U3MYECKUE BENWYMHBI  (TeMIlepaTypa, BHYTPEHHSA
SHEPrusl, KOJIUYECTBO TEIUIOTHI, YJEIbHAsl TEIUIOEMKOCTh BEILECTBA,
ylenbHas TEIIoTa TUIABJICHMS, ylelbHAs TEIUIoTa mapooOpa3oBaHMs,
ylenbHas TEIIOoTa CropaHusi TOIUIMBA, KOYPQUIIMEHT TOJE3HOTO
NEUCTBUSL TEIUIOBOM MAIlMHBI, OTHOCUTEIbHAs BJIAXXHOCTh BO3/yXa,
ANEKTPUYECKUN 3apsil, CWJIa TOKA, DJJIEKTPUUECKOE HAMNPSHKEHUE,
COIIPOTUBIIEHUE NPOBOJHUKA, YAEIBbHOE CONPOTUBIICHUE BELIECTBA,
paboTa ¥ MOIIHOCTB JIEKTPUYECKOTO TOKA), IPU OMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3UUECKUN CMBICI UCTIOIb3YEMbIX BEJIMUMH, 0003HAYCHUS
U €IMHULIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTUMH BEJIMYMHAMHU, CTPOUTH
rpauKy U3Y4EHHBIX 3aBUCUMOCTEH (PM3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (PU3WUYECKHE SIBICHUS WU TIPOIECCHI,
HCIIOJIb3YsI OCHOBHBIE TTOJIOKEHHSI MOJIEKYISIPHO-KUHETUYECKON TEOPUH
CTPOCHHMSI  BEILECTBA, NPUHUMUII  CYNEpPHO3UIMU  Toner  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHMS 3apsiaa, 3akoH Owma st
ydacTka 1emnu, 3akoH J[xxoyns—JleHua, 3akoH COXpaHEHUsl SHEPTUH, ITPU
ATOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3aIMCHIBATH €0
MAaTeMaTUYECKOE BHIPAKEHUE;

OOBSACHATH (PU3NUYECKUE TIPOIIECCHl M CBOWMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE€  CHUTyalluii  MPaKTUKOOPHUEHTUPOBAHHOIO  XapakTepa:
BBISIBIIATH TIPUYNHHOCIIECICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2
JIOTUYECKUX IIaroB ¢ OMOpoi Ha 1—-2 M3y4eHHBIX CBOMCTBA (DHU3NYECKUX
SIBJICHHUM, (PU3NYECKUX 3aKOHOB WJTH 3aKOHOMEPHOCTEH;

pemiath pacy€THbIE 3aayd B 2—3 JEUCTBHUS, HCIOJNb3Yysl 3aKOHbI U
dbopmybl, cBs3bIBaOMKE (HU3MUECKUE BETUYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3aJla4d 3aIUCHIBaTh KPATKOE YCIIOBUE, BBISBIIITH HEAOCTATOK
JAHHBIX JJIS PEIICHHs] 3a]ad, BbIOMpATh 3aKOHBI W (OPMYJIBI,
HEOOXoauMbIe ISl €€ pelieHus, MPOBOJUTh PAcU€Thl M CPaBHUBATH



MOJY4YeHHOEe 3HadeHHe (PU3UUYECKOH BEIUYMHBI C HW3BECTHBIMU
JTaHHBIMU;

pacrio3HaBaTh MpPOOJIEMBI, KOTOpPBHIE MOXHO PEIIUTh MPH I[OMOIIU
(U3UUECKUX METOMOB, HCIIOJIb3YS ONMCAHHUE HUCCIIEOBAHUS, BBIICIATh
IpOBEpsSEMOE TPEINOJIOKEHHE, OLICHUBATh IMPABUIBHOCTD IOPSIKA
HpOBEIEHUS UCCIEOBAHNUS, 1€1aTh BBIBOIbI;

IPOBOJUTH OIBITEI 10 HAOMIOACHUIO (PU3MUECKUX SBJICHUH WIH
¢u3udeckux CBOWCTB Ten (KamWULIpHBIC SBICHUS, 3aBUCUMOCTH
JaBJICHUS BO3/yXa OT ero o0béMa, TeMInepaTypsl, CKOPOCTH Ipoliecca
OCTBIBAaHUSI M HArpeBaHUs NPU H3IITYYEHUU OT IBETa H3Iydarolen
(mornomiaromieil) TMOBEPXHOCTH, CKOPOCTh HCHApEHUs BOABI OT
TEMIEPATypPbl KUJKOCTH U IUIOWAAN €€ MOBEPXHOCTH, AJIEKTPU3ALUS
TEl WU B3aUMOJICUCTBUE AJIEKTPUUYECKUX 3apsioB, B3aUMOJCHCTBHE
HNOCTOSTHHBIX MAarHUTOB, BU3YyaJIU3alysl MArHUTHBIX MOJIEH MOCTOSHHBIX
MarHuToB, JAEWCTBHUS MArHUTHOIO TMOJsSI Ha HPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHUTa, CBOICTBA AJIEKTPOJBUraTENsl MOCTOSIHHOTO
TOKa): (opMynHpoBaTh MpPOBEPSEMbIE MPEANOJIOKEHHUS, COOUpPATH
YCTaHOBKY U3 MPEUIOKEHHOTO 000pYAOBaHHUs, OIMUCHIBATH XOJ OIbITA
U (OpMyIUPOBATH BHIBOJIBI;

BBIMOJHATh MIpPSIMbIE HU3MEPEHUs TEMIIepaTypbl, OTHOCUTEIbHON
BJIQKHOCTH BO31yXa, CHJIbl TOKa, HANpPsDKEHUS C HCIIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U AATYUKOB (PU3NYECKUX BEIUYMH, CPABHUBATH
pe3ynbTaThl  M3MEpPEHUH ¢  yuyé€ToM  3a/JlaHHOM  abCOIOTHOM
HOTPEIIHOCTH;

IPOBOJAUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMUMHBI
OT JpPYyroil ¢ HCHOJB30BAHUEM NPSIMBIX H3MEPEHUN (3aBUCUMOCTD
COTIPOTUBIICHUS] NMPOBOJHUKA OT €r0 JJIMHBI, IJIOUIAJAW IONEPEYHOTO
CEUEHHUS M YJIEIBHOIO CONPOTUBIICHUS BELIECTBA MPOBOIHHUKA, CHUJIbI
TOKa, MIYIIEro 4epe3 MPOBOJAHHUK, OT HANPSIKEHUS Ha MPOBOJHUKE,
UCCIIEIOBAaHUE TMOCJEAOBATEIbHOTO W MapajuIeIbHOTO COEIMHEHUMN
IPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY M
BBIMOJIHATh U3MEPEHUs, ClIeays MPEA0OKEHHOMY IUIaHy, (PUKCUPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBHCHUMOCTH B BUJE TaOJULl U TIpaduKoB,
JieJ1aTh BBIBOJIBI [0 pe3yJIbTaTaM UCCIIEJOBAHMUS;

MPOBOANTH KOCBEHHBIE H3MEpeHMs] (U3NYECKUX BeNMUYUH (yAelbHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTHBJIICHHE NPOBOAHMKA, paboTa u
MOIIIHOCTb 3JIEKTPUYECKOTO TOKA): IJIAHUPOBATh U3MEPEHHUs, COOUPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys NMPEAJIOKEHHON MHCTPYKILINH,
Y BBIUUCIISITH 3HAUEHUE BEJIMYUHBL

coOmo/laTh TMpaBWiia TEXHUKKM O€30MacHOCTH Tpu  padbore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

XapaKTepU30BaTh NPUHLMUIBI JEHCTBUS HW3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha UX OMHCAHUA (B TOM YHCIE:
CUCTEMa OTOIUICHUS JOMOB, TUTPOMETP, MapoBasi TypOHHA, aMIIEpMETP,
BOJIBTMETP, CUETUUK DJIEKTPUUECKON IHEPTUH, IJIEKTPOOCBETUTEIbHBIE
npuOopHI, HarpeBaTeIbHbIE AIIEKTPOTIPUOOPHI (mpumepsr),
AIIEKTPUYECKUE TMPEAOXPAHUTENH, DIEKTPOMArHUT, AJIEKTPOJIBUTATEINb
MOCTOSIHHOTO TOKa), HWCIOJb3ysl 3HAaHUS O CBOWCTBAaX (PU3MUECKHUX
ABJIEHUN ¥ HEOOXO0IMMbIe (PU3UUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPHUTEIbHBIC
npuOOpbl TO CXE€MaM U CXEMaTHYHBIM pPUCYHKaM (KHIKOCTHBIN
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TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHETO
CropaHusi, dJIEKTPOCKOI, PEOCTAT), COCTABISATh CXEMbl JIEKTPUUECKUX
nened ¢ MOCIENOBATENbHBIM U MapajlieIbHBIM  COEIUHEHUEM
AJIEMEHTOB,  pas3iuyasi  yCIOBHbIE  O0O3HAYEHUS  DIJIEMEHTOB
AIEKTPUYECKUX LICTICH;

OPUBOAUTH MpUMEpPHl  (HaXOAUTh UWHOOPMAIMI0O O MpuUMepax)
PAKTUYECKOTO MCMOIb30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU I oOecriedeHrsi 0€30MacHOCTH MPU OOPAIleHUH ¢ TPUOOpamMu
U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUSI 3/I0POBbsI U COOMIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJCHUS B OKPY>KAIOIIEH cpejie;
OCYUIIECTBJIATh MOUCK HHPOpManuud (U3UYECKOTO COAECpKaHUS B
NHTepHeTe, Ha OCHOBE HMEIONIMXCS 3HAHUA W NYTEM CpaBHEHUS
JIOTIOJTHUTENIbHBIX ~HMCTOYHHKOB BBIJEIATh HH(OpMAIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON MUIT MOKET OBITh HEJTOCTOBEPHOM;
UCIIOJIb30BaTh MPU  BBIMOJHEHWH Y4YEOHBIX 3aJaHUN  HAay4dHO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO COJIepKaHUs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu  MHTepHeT, BiIaAeTh NpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMKM W3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE MHUCbMEHHBIC U KPATKUE YCTHBIE COOOIIEHUS,
00001masi uHPOpMALMIO M3 HECKOIBKUX HCTOYHUKOB (PUINYECKOTO
coliepKaHusl, B TOM 4YHCIEe NyOJUYHO MPEACTABISTH PE3yIbTaThl
NPOCKTHOW WM MCCJIENOBATEIbCKONW JEATEIBHOCTH, IMPHU ITOM
rPaMOTHO MCIIOJIb30BATh M3YYEHHBIM TMOHATUWHBIN anmapar Kypca
(bU3HUKH, COMPOBOXK/IATh BHICTYIVICHUE MPE3CHTAIINEH;

IPU BBINOJTHEHUH YYEOHBIX MPOEKTOB U HCCICAOBAHUMN (PU3MUECKHX
MIPOLIECCOB pacHpeieisaTh OOS3aHHOCTH B TPYINE B COOTBETCTBUU C
MOCTABJICHHBIMU 33J]a4aMHU, CJICIUThH 32 BBHIIOJTHEHUEM IIJIaHa JEeHCTBUN
U KOPPEKTHPOBATH €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B
JeSITETbHOCTD TPYTIIBI, BBICTPanBaTh KOMMYHUKAaTUBHOE
B3aMMOJICHCTBHE, MPOSIBIISIS TOTOBHOCTh Pa3peliaTh KOH(IUKTHI.

KOHIly oOyueHus B 9 KJjacce MpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

UCIIOJIb30BaTh IOHATHA: CUCTEMa OTCYETA, MaTepuajbHas TOYKA,
TPaeKTOpHsI, OTHOCUTEIBHOCTb MEXaHU4ECKOTro JBUKEHUS,
nepopmarus (yrnpyras, iiacTuueckas), TpeHUe, LIEHTPOCTPEMHUTEIBHOE
YCKOpPEHHUE, HEBECOMOCTh M TEPErpy3Kd, LEHTP TAKECTH, aOCOIIOTHO
TBEPAOE TEJIO, LEHTP THKECTA TBEPAOIO Tela, pPABHOBECHUE,
MEeXaHU4YeCKrue KoyeOaHUsI M BOJHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK,
AJIEKTPOMATHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJMM30PYKOCTh M JaJbHO30PKOCTb,  CIEKTPhl ~ MCIYCKaHUS U
norjouieHus, anbgda, 6eTa- U ramMmma-u3IydeHHs, U30TOINbI, sAepHas
SHEPreTHKa;

paznuyaTh SBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NMPSMOJIMHEIHOE
JBUKEHHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBH)KEHUE, CBOOOTHOE
MajJ€Hue  TeJl, PAaBHOMEpPHOE  JBWKEHHE IO  OKPYXXHOCTH,
B3aMMOJICIICTBIE  TeJ, pPEAaKTUBHOE JBIKEHHE, KOJeOATeIbHOe
JBIKEHUE (3aTyXarolUMe W BBIHY)KJIECHHbIE KoJieOaHUsl), pPE30HAHC,
BOJIHOBOE  JIBIDKEHHME,  OTpPa)XEHUE  3ByKa,  MNPSAMOJIMHENHOE
pacupoCTpaHEHUE, OTPAKEHUE U NPEJIOMIIEHHE CBETa, IOJHOE
BHYTPEHHEE OTPaXCHHE CBETA, Pa3yIoKeHHE OeJoro CBeTa B CIEKTP U



CJIOKE€HUE CHEKTPaJIbHBIX IIBETOB, JMCIEPCHs] CBETA, €CTECTBEHHAas
PaAMOAaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTpa U3ITyUYEHHUS)
0 ONHMCAHUI0O MX 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:
OPWIUBBL M OTJIMBBL, JBWXeHUE 1uiaHeT COJIHEYHOM CHUCTEMBI,
PEaKTUBHOE JBUKEHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3E€MIICTPSICEHUE, CEUCMHMUYECKHE BOJHBI, I[yHAMH, 3XO,
[[BETA TEJ, ONTUYECKUE SIBJICHUSI B IPUPOE, OMOJIOTHYECKOE JEeHCTBUE
BUJIUMOTO,  YJIbTPA(HUOIETOBOTO U PEHTTEHOBCKOIO  U3IyYEHUH,
€CTECTBEHHbI  paJUOaKTUBHBIH  (OH,  KOCMHUYECKHE  JIy4YH,
PAaAMOAKTUBHOE H3JIyYEHUE IPUPOJHBIX MHUHEPAIOB, JICUCTBUE
PAAMOAKTUBHBIX M3JIy4Y€HUW Ha OpPraHuU3M 4YeJOBEKa), MpPH HTOM
HNEPEeBOAUTh  MPAKTUYECKYI0  3aJady B  Y4eOHYyIO, BBLAEIATH
CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI;
ONUCHIBATh HW3YYEHHbIE CBOMCTBA Tel M (PU3UUECKUE SIBICHUSA,
UCTIOJb3ysl (PU3NUECKHE BEITUYMHBI (CPEIHSSI U MTHOBEHHAsl CKOPOCTh
TeJa MPU HEPABHOMEPHOM JIBHJKEHHH, YCKOPEHUE, IEPEMEILIEHUE, ITYTh,
yIjaoBasi CKOpPOCTb, CWJIa TPEHUs, CHJIAa YNPYTOCTH, CUJA TSIKECTH,
yCKOpeHue CBOOOJHOIO MajJeHUs, BEC Telld, UMITYJIbC Teja, UMITYJIbC
CWJIbI, MEXaHH4eckasi paboTa M MOIIHOCTb, MOTEHIMAIbHAS PHEPruUs
Tena, MOAHATOrO0 HaJl MOBEPXHOCTBIO 3€MJIM, MOTEHUHAJIbHAS HEPTUs
C)KaTOW TPY>KUHBI, KUHETUYECKAsl DHEPrus, IMOJHAs MeXaHW4ecKas
SHEprusi, Mepuoj W YacToTa KoJeOAaHWH, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTA TOHAa, CKOPOCTb CBETA, IOKA3aTeNlb IPEIOMIICHUS
Cpenbl), MpU OINKWCAHUU TPABWIBHO TPAKTOBATh (PU3MUYECKHI CMBICI
UCTIOJb3yEMbIX BEJIWYMH, OOO3HAUCHHUS U EIUHULBI (PU3HUECKUX
BEJIMYMH, HaXOAUTh (HOPMYIbI, CBSI3BIBAIOLIUE JAHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTUMHU BEIMYUHAMH, CTPOUTH TpaduKH H3YYEHHBIX
3aBHCHUMOCTEH (PU3NYECKUX BEITUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHUS U IMPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHMS SHEPTHH, 3aKOH BCEMUPHOI'O TATOTEHUS,
OPUHLHKI CYNEPIO3UIUU CUJI, MPUHUIUI OTHOCUTENbHOCTH [ anuies,
3aK0HBI HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKCHHS U
IIPEJIOMJIEHUSI CBETA, 3aKOHBl COXPAaHEHHs 3apsA0BOrO W MAacCOBOIO
qycesl NpU SAOEPHBIX peakUuusiX, IMPU H3TOM JaBaTh CIOBECHYIO
(GopMyTUPOBKY 3aKOHa M  3alKMCBhIBaTh €ro  MaTeMaTH4eCcKoe
BBIPAKCHHE,

OOBSACHATh (PU3UYECKHUE MPOLIECCHl U CBOWMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE  CHTyaluld  IPaKTUKOOPHUEHTHPOBAHHOI'O  XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—
3 JIOrMYEeCKMX IIaroB C Omnopod Ha 2—3 U3yYEHHBIX CBOMCTBA
bu3nUecKuX SBICHUM, PU3NIECKUX 3aKOHOB MJITH 3aKOHOMEPHOCTEH;
pemarh pacu€THhIC 3a7aud (OMHUpAOIIMEcs Ha CcUCTeMy u3 2-3
YpaBHEHUI), HCHOIB3Ys] 3aKOHBI M  (OPMYJBI, CBS3BIBAIOIINE
¢u3znyeckue BETMYMHBI: HA OCHOBE aHajdu3a YCIOBUS 3a/Jayu
3alUChIBaTh KPAaTKO€ YCIOBHE, BBISIBISTH HEJOCTAIOIIME WM
M30BITOYHBIE JaHHbBIE, BBIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMbIE
JUIsL pELIeHMs, MPOBOJUTH PACYETHI U OLIEHHBATh PEATUCTUYHOCTH
MOJIy4YE€HHOTO 3HAUYCHUS (PU3HUUECKON BEIIUYUHBL



pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEUIUTh MpPU MOMOIIU
(u3HUEeCKUX METOJIOB, UCIOJIb3YsI OMKMCAHKME MCCIEIOBAHNUS, BBIICIAThH
IpOBEpSAEMOE MPEINOJIOKEHUE, OICHUBATh IPABHIBHOCTh MOPSIKA
IPOBEJICHUSI HCCIIEIOBAaHUs, JelaThb BBIBOJbI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOACHUHN U OTBITOB;

IPOBOJUTH ONBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUN WU
(bu3HUecKX CBOMCTB TN (M3ydyeHHe BTOpOro 3akoHa HbioTOHA, 3akoHa
COXpaHEHUsI PHEPI'HH, 3aBUCUMOCTh MEpHoJa KoJeOaHUil MPy>KUHHOTO
MasiTHHKa OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYJIbl MaJIbIX KoJieOaHUM, MNPSIMOJUHEHHOE paclpoCTpaHEHUe
CBETa, pas3jokeHue Oenoro cBeTa B CIEKTp, H3YYEHUE CBOMCTB
U300paKEHUS B IJIOCKOM 3€pKajie ¥ CBOMCTB U300pakeHUs MpeaMeTa B
coOuparoleit TuH3e, HabJI0/IEHUE CIUIONIHBIX U JTUHEHYAThIX CIIEKTPOB
U3ITyYEHHUSI): CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY M3 H30BITOUYHOTO
HaOopa OOOpyJIOBaHUS, OMKHCHIBATH XOJ OMNBITA M €ro pPe3yJbTaThl,
(bopMyIHpPOBATH BHIBOIBI;

OPOBOJUTh TMpPU HEOOXOJUMOCTH CEpUI0 TMPSMBIX H3MEPEHHUIA,
ompenenssi cpeaHee 3HAuYeHHEe H3MepsieMor Benu4yuHbl ((POKYCHOE
paccTosiHue coOuparoiei JUH3bI), O0OCHOBBIBATH BBIOOpP cCrOCOOa
U3MepeHus (M3MEPUTETHLHOTO IPUOOopPa);

IPOBOJUTH MCCJIEIOBAHUE 3aBUCUMOCTEH (DU3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBHCUMOCTH IyTH OT BPEMEHU
IpY paBHOYCKOPEHHOM JIBMKCHUM 0€3 HayalbHOM CKOPOCTH, MEPHOJIa
KOJIe0aHW MaTEeMaTUYECKOTO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHHUs! CBETa OT yrJja MaJieHus W yria MpejoMIICeHUs OT yria
najieHus): TUIAHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEIbBHO COOMpaTh
YCTaHOBKY, (UKCHUPOBATh PE3yJbTaThl TMOJYYCHHOW 3aBUCHUMOCTU
(M3UYECKUX BEIMYMH B BHJIC TAOJUIl U rpadUKOB, ACIaTh BHIBOIBI 11O
pe3ynbTaTam HCCIICIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUs (PU3MUECKUX BEIHYUH (CpeaHss
CKOPOCTb ¥ YCKOPCHHE Tena INpH DPaBHOYCKOPECHHOM JIBHIKCHHH,
YCKOPEHHE CBOOOJHOTO TMaJeHUs, )KECTKOCTh MPY>KUHBI, KOADDOUITMESHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKass padoTa WU MOIIHOCTh, 4acTOTa U
nepuoJ; KoJeOaHWl MaTEeMaTHYECKOTO W MPYKUHHOTO MAasiTHUKOB,
ONTHYECKas Cujia COOMpAONIeH JIMH3BI, PATUOAKTUBHBIA  (POH):
MJIAHUPOBATH U3MEPEHMUsI, COOUPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATh ~ M3MEPEHUS, CIeAys  TMPEIJIOKEHHOW  WHCTPYKIIHH,
BBIYMCIIATh 3HAYEHWE BEIWYUHBI M aHAJIU3UPOBATh IMOJyYCHHBIC
pPEe3yJIbTATHI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUM;

coOmro/laTh TMpaBuUjia TEXHUKKM OE€30MacHOCTH Tpu  padbore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

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

XapaKTepU30BaTh TMPUHIUIIBI JEUCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA WX OMUCaHUsA (B TOM YHCIIE:
CIUIIOMETpP, JATYUKHU TTOJOXKEHHUS, PACCTOSHUS W YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMEPHUCKOIN, (oToammapar, ONTHYECKHE CBETOBOIHI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), MCHONB3YyS 3HAHUS O



CBOMCTBax (U3MYECKUX SIBICHUH UM HEOO0XOoJIuMble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIONb30BaTh CXEMbl M  CXEMAaTHYHbIE PHUCYHKH  HM3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, WU3MEPUTENBHBIX npruOopoB u
TEXHOJIOTUYECKUX TMPOILIECCOB MPHU PEIICHUU Y4YEOHO-TIPAKTUYECKUX
3a/1ay, ONTUYECKUE CXEMBbI JIJISi TIOCTPOCHUSI M300paKEHUI B TIOCKOM
3epKajie ¥ coOuparoiien JMH3e;

OPUBOAUTH MpUMEpPHl  (HaXOAUTh UWHGOPMAIMI0O O MpuUMepax)
PAKTUYECKOTO MCMOJIB30BaHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU I oOecreueHrst 0€30MacHOCTH MPU OOpaIlleHUH ¢ MPUOOpamMu
U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHHUSI 3I0POBbSI U COOJIOJCHUS
HOPM 3KOJIOTUYECKOIO MOBEJICHUS B OKPYKAIOIIEH CPEE;
OCYIIECTBJISATh MOUCK HHPOpManuud (U3HYECKOTO COACpKaHUS B
WNuTepHeTe, caMOCTOSTENbHO (OPMYJIHPYS TOUCKOBBIM  3armpoc,
HAaXOJWTh  NYyTH  OMNPEIENCHUS  JTOCTOBEPHOCTH  IOJYYECHHOU
uH(pOpMAIIMM Ha OCHOBE HMMEIOIIUXCS 3HAHUN W JIOMOJIHUTEIBHBIX
MCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBIMOJHEHWH Y4YEOHBIX 3aJaHUN  HAay4dHO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO COJIepKaHUs, CIPABOYHBIC
Marepuaibl, pecypcel cetu  HTepHeT, BiageTh NpUEMAMHU
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIC U YCTHBIE COOOIIEHUSI Ha OCHOBE
uH(pOpPMAITUN U3 HECKOJIBKUX HCTOYHHKOB (PU3HUECKOTO COJEPIKaHMS,
myOJIUYHO MPEACTABIATh pe3yJIbTaThl MPOEKTHOU W
UCCIIE0BATENbCKON IESITEIbHOCTH, IPU 3TOM IPaMOTHO HCIOJIb30BATh
M3YYCHHBIM TOHSATHUHBIA anmapar H3ydyaeMoro pasjeia (QU3UKU U
COTPOBOXK/IATh BBICTYIJICHUE TMPE3CHTAIMEeN ¢ y4€TOM OCOOCHHOCTEH
ayIUTOPUH CBEPCTHHUKOB.



TEMATHYECKOE ITNTAHUPOBAHHUE

7 KIIACC
KoaunuecTBO 4acoB
Neo HanmenoBanmue pa3jiesioB JyekTpoHHbIE (IU(PPOBBIE)
KoHnTtpoJbHbie IIpakTH4eckue
/1 | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThbI padoThbI

Pa3nes 1.Pus3uka u e€ posib B NO3HAHUHU OKPY:Kal0Iero Mupa

bu6mmoreka [IOK
1.1 ) -
M3ttia - Hayka o fipupole 2 0 0 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
12 DusHriecKue BETHHHEL 2 0 1 https://m.edso00.ru/7f416194
13 EcTtecTBeHHOHAY4YHBIN ) 0 1 bubnnorexa [JOK
' METO/I TO3HAHUS https://m.edso0.ru/7f416194
Hroro 1o pasneny 6
Pa3nen 2.1lepBoHayanbHbIe CBeJCHHUS O CTPOCHUH BeIECTBA
bu6mmoreka [JOK
21 CTpocHHe BellecTsa 1 0 0 https://m.eds00.ru/7f416194
JBrxenue u
2.2 B3aMMO/JIEUCTBUE YaCTH 2 0 1 bubmorexa [JOK
' g t https://m.edso00.ru/7f416194
BEIIECTBA
53 ArperaTHbl€ COCTOSIHUS ’ 0 0 bubnnorexka [JOK
' BEILIECTBA https://m.edso00.ru/7f416194
Wroro no pazueny 5

Paznen 3./IBu:xeHue U B3aumMo/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

bubmuorexa [JOK

3.1 MeXaHH1ECKOe JIBLOKHHE 3 https://m.edsoo.ru/7f416194
39 Wuepmus, macca, 4 bubmuorexa [JOK
' MJIOTHOCTD https://m.eds00.ru/7f416194
bubmuoreka [JOK
3.3 Crna. Bupst cun 14 https://m.eds00.ru/7f416194
Hroro no pasneny 21

Pa3nen 4./laBjieHue TBEPABIX TeJ,

JKHIKOCTEH M ra3oB

Hasnenue. [lepenaua

41 JIaBJICHUS TBEPABIMU 3 bu6mmoreka [IOK
' TEJIAMH, KUIKOCTAMU U https://m.edso00.ru/7f416194
rasamu
bubmuorexa [JOK
4.2
JlaBIICHHE KU IKOCTH 9 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.3 A
TMOC(hEpHOE J1aBJICHHE 6 https://m.edsoo.ru/7f416194
JlelicTBUE )KUJIKOCTHU U ra3a BuG 1OK
noInoTeKa
4.4 8
Ha TOTPYZCEHHOC B HHX ! https://m.edsoo0.ru/7f416194
TEI0
Wroro no pazneny 21
Pa3nes 5.PaGora 1 MOIIHOCTB. JHeprus
bu6mmorexa [IOK
5.1 Pa6
aboTa 1 MOTIHOCTD 3 https://m.edsoo.ru/7f416194
5.2 [TpocThie MexaHU3MBI 5 bubmmorexa [TOK

https://m.edsoo0.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

bubmuorexa [JOK

>3 Mexaniieckas oHepris 4 1 https://m.edso00.ru/7f416194
Uroro no pazgeny 12
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO
68 12

YACOB I10 ITPOTPAMME



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

8 KVIACC

HaumMeHoBaHme KoanuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIE)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NPorpamMmMsbl padoTbI padoTbI
Pa3nen 1.TenoBble siBeHNUs
CtpocHue U CBOMCTBA bubnmnoreka [HOK
1.1 7 0
BEIIECTBA https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 T
SILIOBBIE HPOTCCChE 21 S https://m.edsoo.ru/7f4181ce
Wroro no pazaeny 28
Pa3nen 2.2/ekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DNeKTpUUECKUe 3apsabl.
2.1 3apspKeHHBIC TeJa U UX 7 1 bubmorexa HOK
' P N https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBHE
59 IlocTostHHBIH 20 ; bu6nuorexa [IOK
' SIIEKTPUYECKHIA TOK https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.3 M
ATHITTHBIC ABJICHIA 6 15 https://m.edsoo.ru/7f4181ce
54 DneKTpoMarHuTHas 4 0 bubnmnoreka [HOK
' UHIYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 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 KJIACC

HaunMmeHoBaHUE KoauyecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
NPorpamMmMsbl padoTbI padoTbI
Pasznen 1.Mexannueckue siBJeHHUS
Mexannueckoe Bu6 110K
noInoTeKa
1.1 BUJKEHUE U CIIOCOOBI
a 10 0 1 https://m.edsoo.ru/7f41a4a6
€ro OIMCaHUA
bubmuorexa [JOK
1.2 BsaumoneiictBue Te
HMOACHCTBHIC TET 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.3 3aKOHBI COXpaHE
paHetus 10 0 3 https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pasznen 2.Mexannueckne KoJ1e0aHUSA H BOJTHEI
51 MexaHn4deckue 7 0 3 bu6anoreka LIOK
' KoJIeOaHus https://m.edsoo.ru/7f41a4a6
59 MexaHndecKrue BOJIHEI. 8 1 3 bu6anoreka LIOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nen 3.2/eKTpoMaraHuTHOE MOJi€ H 3JIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMarHuTHOE
31 Hole 1 5 0 ) but6mmorekxa [IOK
' https://m.edsoo.ru/7f41a4a6
3J€KTPOMAarHUTHbHIE



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 pazgeny 6
Pa3zgen 4.CBeToBbI€ IBJICHUSA
41 3aKOHBI 6 bubnuotexa [JOK
' pacupoCTpaHEeHUs CBETa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI ¥ oNTHYECKHE 6 bubnuotexa [JOK
' npruoOopbI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6emoro 3 bubmnoreka IIOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pazgea S.KBaHnToBbIC SIBJICHUS
Hcnyckanue u
51 TMOIJIOIIEHUE CBETA 4 bubmorexa LOK
' o https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHue aTOMHOTO 6 bubnuotexa [JOK
' anpa https://m.edsoo.ru/7f41a4a6
bu6anoreka LIOK
5.3 A
AICPHPHIE Peakttin ! https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 17

Pasnen 6.I1oBTOpHTEILHO-00001IAI01IHIT MOAY/Ib

6.1

IToBTOpEeHUE U
00061eHne
coJiepKaHus Kypca

bubnunoreka LIOK
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

¢bu3uku 3a 7-9 kiacc

Uroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






		2024-09-23T11:53:05+0300
	Булдакова Наталья Викторовна
	Я являюсь автором этого документа




