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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO OO0IIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOTrpaMMbl, MPEICTABICHHBIX B
OI'OC 000, a Takke c¢ yuéroM denaepalbHOM pabdoueil MporpamMMbI
BocniuTanus U KoHuenuuu npenojiaBanus yaeoHoro npeamera «duszukay.

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOTrpaMMbl, MPEICTABICHHBIX B
OI'oOC 000, a Takke ¢ yderoM (¢eaepaibHONW padboyeil MmporpaMMbl
BOCIIUTAHUS U KOHUEMIMHU IPEernolaBaHus yaeOHoro npeamera « Dusukay.

Conepxanue mporpaMMbl 1o (U3HMKE HampaBlieHO Ha (HOpMHUpPOBaHUE
€CTECTBEHHOHAYYHON TI'PaMOTHOCTH OOYYaIOIIMXCAd W OPraHU3alUI0 H3yUEHUS
bu3NKK Ha JEeATEeIbHOCTHOW OCHOBE. B mporpamme mo (usmke y4uTHIBAIOTCS
BO3MOXHOCTH yueOHOTO npeameta B peanuzaiuu tpedboBanniit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM W METaNpeIMETHBIM pe3yJibTaTaM OOydYeHHs, a
TaK)KE€ MEXKIIPEJAMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30oBaHuUs.

[Iporpamma 10 (u3uKe ycCTaHABIMBACT paclpeesieHre Y4eOHOro
MaTepuasia mo rojaMm oOy4yeHus (MO KiaccaM), MpejiaraeT ITPUMEPHYIO
MOCJIEN0BATEIbHOCTh M3YYEHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUS
PEIMETHOTO COICPKAHUS U yUeTe BO3PACTHBIX 0COOCHHOCTEH 00yJarOIIXCsl.

[Iporpamma no ¢usmke paspaboTaHa C IEIbIO OKAa3aHUS METOIUYECKOM
MIOMOIIY YYUTENIO B CO3/IJaHUU paboveil mporpaMMbl 0 y4eOHOMY MPEIMETY.

duzuka SBIAETCI CHUCTEMOOOPA3YIONIMM JUIsl €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEIMETOB, TMOCKOJbKY (HU3NYECKHe 3aKOHBI JIeKaT B OCHOBE
IIPOIICCCOB UM SIBJICHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH, acCTPOHOMHUEH W
¢dusnueckoil reorpadueii, BHOCHUT BKJIaJ B ECTECTBEHHOHAYYHYIO KapTHHY
MUpa, MPEAOCTaBIICT HauOoyiee SICHbIE O0pas3llbl MPUMEHEHHS HAYYHOTO
METO/1a TI03HAHUSI, TO €CTh CII0C00a MOTYyUYEHUS TOCTOBEPHBIX 3HAHUH O MHUpE.

OnHa 13 rIaBHBIX 3a7a4 (U3UYECKOr0 00pa30BaHMS B CTPYKType OOIIero
o0pa3oBaHusi COCTOUT B ()OPMHPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTH H
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne Qusukun Ha 0a30BOM ypOBHE MPENIOJAraeT OBJAJCHHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIUMU €CTECTBEHHOHAYYHYO
rPaMOTHOCT:

e HAY4YHO OOBSICHSTH SIBIICHUS,

e OIIEHUBATh U MMOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHMUS,

e UHTEPHPETUPOBATH JAHHBIE U UCIIOIb30BaTh HAYYHbBIE JI0KA3aTEIbCTBA

JUIS1 TIOJTYYEHUSI BBIBOJIOBY.

Henmn wm3ydenuss ¢GU3MKM HAa ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
ompeseseHbl B KOHIICTIIIMK TpEenojaaBaHusi yueOHoro mpenvera «Dusuka» B
oOpasoBarenbHbIX opranu3anusax Poccuiickoit denepaiuu, peamu3yroNux
OCHOBHBIE 00111€00pa30BaTeIbHBIE TIPOTPAMMBI.

[enu nzydyenus: Gu3NKu:

e TMpUOOpETEeHHE WHTEpeca W CTPEMJICHHS OOYYAIOMIMXCS K HAYYHOMY
M3YUYCHHIO TIPUPOJIbI, PA3BUTHE UX HHTEJUICKTYyaIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE TMPEJCTABICHUHA O HAYyYHOM METOJE IIO3HAHUS U
(dbopMHpOBaHHE UCCIIENOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIINM
SIBJICHUSIM;



(dbopMHpOBaHKWE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yJibTaTa H3y4eHUs
OCHOB CTPOCHHS MaTepUH U PyHTaMEHTaIbHBIX 3aKOHOB (PU3UKH;
dbopMHpoBaHrEe MPEACTABICHUA O PO (PUUKU NIl pa3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEJCTAaBICHUH O BO3MOXKHBIX cdepax Oymyuien
npodeccruoHanbHOM ASSTENBHOCTH, CBSI3aHHOMN ¢ (DU3UKOM, TOATOTOBKA
K JaJdbHEHIeMy 00y4eHHUIO B 3TOM HaIlPABJICHUH.

I{OCTI/I)KGHI/IG OTHX ueﬂeﬁ IIporpaMmesl I10 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O
O6HICFO 06p330BaHI/ISI oOecrnieunBaeTcs PCHICHUCM CIICAYIOIUX 3ada4:

npuoOpeTeHre 3HAaHUW O JIMCKPETHOM CTPOCHHUU BEIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, IJIEKTPUUECKUX, MAarHUTHBIX U KBAHTOBBIX
SBJICHUSIX;

nprUOOpeTeHNEe YMEHUN OMUCHIBATh U OOBSICHATH (PU3HUECKHUE SIBJICHUS
C MCIOJIb30BaHUEM TOJTyYECHHBIX 3HAHUN;

OCBOEHHE METOJIOB PEIICHUS MPOCTEHIINX PACUYETHBIX 3aJad C
UCIIOJIb30BaHUEM buznUecKux MOJENEN, TBOPYECKHUX u
IPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUU HAOJNIONATh TPHUPOJHBIC SIBICHUS W BBINOJIHATH
OTIBITHI, JJAOOPATOPHBIE PAOOTHI U IKCIEPUMEHTAIbHBIC UCCIEAOBAHUS
C UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHME TMpUEMOB paboTel ¢ uHoOpManued  (U3HNIECKOro
coJiepKaHusl, BKItoYass MHGOPMAIIUI0O O COBPEMEHHBIX JOCTHXKEHUSIX
(bu3KKHK, aHAIU3 U KPUTHYECKOE OIEHUBaHUE UH(OpMAIIUK;
3HAKOMCTBO €O  cdepamMu  MpOPECCHOHATIBHON  JEesATEIbHOCTH,
CBS3aHHBIMM C  (U3MKOH, M COBPEMEHHBIMH TEXHOJIOTHSIMHU,
OCHOBAHHBIMU Ha JOCTHKEHUAX (HU3UUECKON HAYKH.

OOmiee 4YKMCIIO YacoB, PEKOMEHJIOBAHHBIX JUISI W3Y4YeHUs (UBMKU Ha
6a30BoM ypoBHE, — 238 yacoB: B 7 kiacce — 68 yacoB (2 4yaca B HeJel), B 8
kjacce — 68 yacoB (2 waca B Hemenmo), B 9 kimacce — 102 ugaca (3 yaca B
HEJIEIIO).

[Ipenyaraemelii B mporpamMme mo (Hu3uke rnepedeHb J1adbopaTopHbIX padboT
U OIBITOB SIBISCTCS PEKOMEHAATEIBHBIM, YYHUTENb JeEJacT BBIOOp TpHU
NPOBEJCHUH JIA0OPATOPHBIX pPadOT W OMBITOB C Y4YETOM HHIUBUIYaTbHBIX
O0COOCHHOCTEM  OOydYaromuXCs, CIHCKa OKCICPUMEHTAJIbHBIX  3aJlaHUM,
IpeIaracMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO JK3aMEHaA 10 (PHU3HKE.



COIEPKXAHUE OBYYEHUA

7 KIIACC
®du3uKa U e€ poJib B MO3HAHUM OKPY:KalolIero Mupa.

®dusuka — Hayka o mpupoje. SBieHus npuposl. Ouznyeckue SBICHUS:
MEXaHU4YECKHUe, TEIJIOBBIE, DJICKTPUICCKHUE, MAaTHUTHBIC, CBETOBBIC, 3BYKOBBIE.

dusndeckue BeIUUUHBL. M3Mmepenue ¢uzndeckux BeanunH. Ouznyueckue
npuOopkl. [TorpentHocts n3MepeHnii Mex1yHapoaHasi CHCTeMa €IMHHUII.

Kak ¢wu3uka u jApyrue €CTECTBEHHBIC HAyKH H3Y4alOT MPUPOAY.
EcrecTBeHHOHAY4YHBIM METOJ| MO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABWKCHUE THUIIOTE3, OJKCICPUMEHT II0 TMPOBEPKE THUIIOTE3,
oObsicHeHHe HaOmogaeMoro sBieHus. OnucaHue (QU3MUECKUX SBJICHUU C
MTOMOIIIBIO MOJIeTIe

Jemoncmpayuu.

1. MexaHW4YeCcKHEe, TEIUIOBbIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usnydeckue MpudOOPbI U MPOIeaypa NMPSIMbIX U3MEPEHUN aHAIOTOBBIM
U 1IU(GPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OmnpenenenHue 1EHbI IeTICHUS IKaJIbl U3MEPUTEILHOTO TTprbdopa.

N3mepeHne paccTosaHUil.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Ornpenenenue pa3MepoB MajbIX TEI.

N3Mmepenne temnepaTypbl OpH MOMOIIU KUJKOCTHOIO TEPMOMETpPA U

JTaTYnuKa TeMIepaTyphl.

6. IIpoBeaeHue nccien0BaHMs MO MPOBEPKE TUMOTE3bI: JATbHOCTh MONETA
Iapyka, MYIMIEHHOTO TOPU30HTAJIbHO, TE€M OOJbINe, 4YeM OoJiblie
BBICOTA MTyCKA.
IlepBoHaya/ibHbIE CBEJICHUA O CTPOCHUM BelleCTBA.

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

JIBi>keHnne dvacTul BemiecTBa. (CBsA3b CKOPOCTHM JBHIKEHHUS YacTHUIl C
TeMrneparypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoaelicTBue 4yacTHil
BEILIECTBA: TPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B, KUAKOCTEH U
TBEPBIX (KPUCTAJUTMUECKHUX) Tell. B3anMOCBsI3b MEXTy CBOMCTBAMH BEIIIECTB B
pa3HBIX arperaTHbIX COCTOSIHUAX M HX AaTOMHOMOJIEKYJIIPHBIM CTPOCHHEM.
Oco0EeHHOCTH arperaTHhIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

1. HabGnrogenme OpOyHOBCKOTO JIBHKECHHSI.

2. HaGmonenue muddysun.

3. HaGmionmenue  siBneHU#, OOBSICHSIONUXCS  MPUTSHKEHUEM WA

OTTAJIKUBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OuneHka jguaMeTrpa aroMa METOJIOM psoB (C HCIOJIb30BaHUEM

dboTorpadumuii).

2. OmnbITHI 10 HAOJIOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThI IO OOHAPYKEHUIO JACHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSHKEHUS.

JIBu:xeHMEe U B3aMMOIeICTBHE TeJl.
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Mexannueckoe aBukeHHE. PaBHOMEpHOE M HEPABHOMEPHOE JBUKEHHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacuer myTtu u
BPEMEHHU JIBUKECHUS.

SBneHne MHEpUUHU. 3aKOH MHEPLMU. B3auMoAeicTBUE TeNl Kak MpUYMHA
U3MEHEHUSI CKOPOCTH IBIKEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Tena.
[InoTHOCTE BemecTBa. CBA3b MVIOTHOCTH C KOJIMYECTBOM MOJIEKYJNI B €IUHUILIC
o0beMa BellecTBa.

Cuia kaKk XapakTepucTuka B3auMoaencTus Tei. Cuiia ynpyrocty 1 3aKOH
I'yka. 3MepeHne cuiibl ¢ TOMOIIBIO TUHAMOMETpA. SIBICHUE TATOTEHUS U CUJa
TsokecTd. Cuila TSKECTH Ha JApYyrux IUlaHeTax. Bec Ttema. HeBecomocTs.
CroxeHune CHIl, HapaBJIEHHBIX MO OAHOM IpsiMOM. PaBHOAEHCTBYrOIIAs CHUIL.
Cuna tpenus. TpeHHe CKONBXKEHUS U TPEHUE IMOKOA. TpeHue B NMPUPOAE U
TE€XHUKE.

Jemoncmpayuu.

Ha6nronenue MexaHnueckoro IBMXKEHHUS Tela.
N3MepeHnne cKkopoCTH MPSIMOJIMHENHOTO JBUKECHHUS.
Hab6nronenue siBneHust HHEPIUU.
Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHHE Macc 10 B3aUMOJICVCTBUIO TE.
CroxeHue Cull, HalpaBJICHHBIX IO OJTHOW MPSMOM.
./Iaéopamopubte paéombt U onvtmol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIDKEHUS (IIapuka B
KUIKOCTH, MOJIEITH JICKTPUIECKOTO aBTOMOOUJISL M TaK Jayiee).
2. Ormpejenenne CpeHEN CKOPOCTH CKOJIbKEHHUs OpyCKa WM IIapuKa o
HAaKJIOHHOM IUIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNa.
4. OmBITHI, TEMOHCTPUPYIOUTUE 3aBUCUMOCTh pacTshKeHUs (Iedopmaliin)
IPY>KUHBI OT TPUIIOKEHHOU CHIIBI.
5. OnbIThL, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIbI TPEHUS CKOJIbKECHHS
OT BEca TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.
JlaBieHue TBEPABIX TeJI, KUIKOCTEH U ra3oB.

HNanenue. CriocoObl yMEHBIIICHUS M YBEJIUYCHHS NaBiieHus. JlaBieHue
raza. 3aBHCHMOCTb JaBJEHHUS raza OT oObema, Temmeparypsl. llepemaua
JNABJICHUS] TBEPABIMU TEJIaMHU, >XUAKOCTAMH U Ta3zamu. 3akoH Ilackans.
[THeBMaTHUeCKHE MAalIMHBL. 3aBUCUMOCTH JABJICHUS XUIAKOCTH OT TIyOWHBI.
I'unpoctatnueckuit mapagokc. CooOmiaronuecss cocynbl. [ 'uapaBiandeckue
MEXaHU3MBI.

AtMocdepa 3emin u atmocdepHoe naBieHue. [IpudnHbI CyiecTBOBaHUS
BO3ymHON 00osouku 3emun. OnbiT Toppuueru. M3mepenue armochepHoro
JaBJICHUSI. 3aBUCUMOCTh aTMOC()EpHOTO AaBJICHHUS OT BBICOTHI HaJ YPOBHEM
mops. [Ipubops! 175 m3Mepenns aTMochepHOTo TaBJICHHUS.

JleicTBue KUIOKOCTM W Tra3a HAa TNOTPYKEHHOE B HHUX  TeJO.
BreirankuBaromas (apxumenona) cwia. 3akoH Apxumena. [lmaBanue Ten.
Bo3znyxonnasanue.

Jemoncmpayuu.

1. 3aBHUCUMOCTH JABJICHHUS Ta3a OT TEMIIEPaTyphl.

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

['mnpaBnuyeckuid npecc.

[IposiBneHue neicTBUS aTMOC(PEPHOTO JTABICHUS.
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6. 3aBHCHMOCTH BBITAJTKMBAIOIICH CHUJIBI OT 00bEMA MOTPYKEHHOU YacTH
T€Ja U MJIOTHOCTH KUIKOCTH.

7. PaBEHCTBO BBITAJKHUBAIOIIEH CHIIbI BECY BBITECHEHHOMN KUAKOCTH.

8. YCIOBHE TIUIaBaHWS TeEJ: I[UIABAHWE WM TOTPY)KEHUE TEI B
3aBUCHUMOCTH OT COOTHOIIEHUS IJIOTHOCTEM TeNa U KUIKOCTH.

Jlabopamopnwie pabomel u onvimol.

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

2. OnpenernieHUE BBITAJKUBAIOMIEH CHJIbI, JCHUCTBYIOIIEH Ha TeJo,
NOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIIKMBAIOIIECH CHIIbI, JCUCTBYIOIIEH Ha
TEJIO B )KUIAKOCTH, OT MAcChI Tea.

4. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHIIBL,
JNEHUCTBYIOIIEH Ha TEIO B JKHJIKOCTH, OT 00BbEMa MOrpY)KEHHOU B
YKUAJIKOCTb YaCTH Te€Jla U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHUE JIOOKH U
OIpeeIIeHUE €€ TPYy30I0AbEMHOCTH.

PaGoTra 1 MOIIIHOCTb. JHEPrusl.

Mexanuueckas pabora. MOIHOCTb.

[IpocTbie MexaHW3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pbruara. [IpuMeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKY.
«3osoToe mpaBuio» MexaHuku. KosadduiueHTt monaeznoro neucTBus (naiee —
KIIJT) mpocthix Mexanu3moB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckasd »3Heprus. KuHeTHYeckass W TOTEHIMAlIbHAs DSHEPTHUs.
[IpeBpaiienrie OJHOrO BHAA MEXAHUYECKOW OHHEPruu B APYroil. 3aKoH
COXPaHEHHUS DHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomel u onvimol.

1. Ompenenenue pabOThI CUJIBI TPEHHUS TPU PABHOMEPHOM JIBUKEHUU

TeJIa 110 TOPU30HTAIBHON MOBEPXHOCTH.

2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.

3. N3mepenue KII/] HaKJIOHHOW MIOCKOCTH.

4. W3ydeHue 3aK0Ha COXpPAHEHUSI MEXAHUUYECKON SHEPTUH.

8 KJIACC

TenyoBbIe ABJIECHUS.

OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJISAPHO-KUHETUYECKON TEOPUM CTPOEHUS
BelmiecTBa. Macca u pa3Mepbl aTOMOB U MOJIeKYJ. OMNbIThl, TTOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHHS MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopaenun TBEPAOro, *KHUIKOTO W Ta3000pa3HOTO COCTOSIHUH BEIIECTBA.
Kpucrannmmaeckue un amopdubie Tena. OObSICHEHNE CBOMCTB Tra30B, KUIKOCTEH
Y TBEPIBIX TEJI HA OCHOBE IMOJOXEHUN MOJEKYJSIPHO-KUHETUYECKOU TEOPHHU.
CmaurBaHUE M KanWJUISIpHBIE ABJICHUS. TEIIoBoe paciupeHne U cxaTue.

Temneparypa. CBsi3b TeMHeEpaTypbl CO CKOPOCTHIO TEILIOBOTO JBHKECHUS
gactull. BuyTpenuss sHeprus. CrmocoObl M3MEHEHHsS BHYTPEHHEH OSHEpruu:
Terionepeaaya u COBEpPIICHUE padoTHI. Bunsr TETUIONIepEeaauu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3JIYYEHHE.

KonuuectBo TenmnoTel. Y aeipHas TEINIOEMKOCTE BelllecTBa. TeINioo0MeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOro OanaHca. IlnaBimeHwe w
OTBEPAEBAHUE KPUCTAUIMYECKUX BEIIECTB. Y ICIbHAS TEIUIOTA IJIABJICHHUS.



[TapoobpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenbpHas TerioTa
napooOpa3oBaHus. 3aBHCHUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOC(EpHOro
JTaBJICHUSL.

BrnaxuocTts Bo3myxa.

DHeprus TOINIMBA. Y IeJIbHAs TeIIOTa CTOPAHMUSL.

[Tpunnmner paboTel TerioBbix apurateneit KIIJ temnoBoro asurarers.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUHU B TEIJIOBBIX MPOIIECCAX.

,Zlemoucmpauuu.

VAW e

HaGmonenne 6poyHOBCKOTO IBH)KEHUSI.

Habmonenue nuddysumn.

HaGmoienue sSBiIeHU CMaYuBaHUS W KaMMJUTSIPHBIX SBIICHHM.
HaGuroieHne TermIoBoro pacmpeHust TeJl.

V3meHeHre naBieHMs Ta3a Ipu U3MEHEHNH 00bEMa U HarpeBaHUU WIIH
OXJIQXKICHUH.

[IpaBuna n3amMepeHus TeMIepaTyphl.

Bunbl Teruionepeayu.

OxJtaxkJieHue Ipyu COBEPIICHUH pabOTHhI.

HarpeBanue npu coBepIiiieHUH padOThl BHEITHUMU CUJIAMHU.

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

12.
13.

Habmronerne mocTostHCTBa TeMIepaTyphl IIPH TIJIaBJICHUH.
Moienu TeIUIOBBIX IBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMBITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJICKYJISIPHOTO MIPUTSHKCHHS.
OnbITHI 1O BRIPAIIMBAHUIO KPUCTAIOB TOBAPEHHOM COJIM WJIM caxapa.
OMNBITHI 110 HAOMIOJEHUIO TETUIOBOTO PACHIMPEHHUS T'a30B, KUIKOCTEH 1
TBEPABIX TEIL.

OrnpeneneHue qaBICHUS BO3IyXa B OalNIOHE HITIPHUIIA.

OnbIThl, 1€MOHCTPUPYIOIINE 3aBUCHMOCTh JIaBJICHHUS BO31yXa OT €ro
00bEMa M HArpeBaHUS W OXJIAKJICHHUS.

[IpoBepka rUMOTE3bl JHUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJOMKA
KUJIKOCTH B TEPMOMETPUIECCKON TPYyOKEe OT TeMIIepaTyphl.
Habmronenne wm3MeHEeHHMs BHYTPEHHEM SHEPruuM Tella B PE3yjIbTare
TerIonepeaaY ¥ paboThl BHEITHUX CHJI.

HccnenoBanue siBaeHUS TEINIOOOMEHA TP CMEIIMBAHUM XOJIOJHOU M
ropsiyer BOJIBL.

OnpeneneHue KOJIMYECTBA TEIIOTHI, TMOJYYEHHOTO BOJOW MpH
TEII000MEHE C HarpeThIM METAJUIMUCCKUM LIHJIMHIPOM.

Onpenenenue yaeabHOU TEMI0EMKOCTH BEIIECTBA.

HccnenoBanue npoiecca ucrnapeHusl.

Ornpenenenrue OTHOCUTEIBLHON BIIAXKHOCTH BO3AYXa.

Ornpenenenve yAeabHOM TEMIOTHI MIJIABJICHHUS JIbJA.

JJleKTpUYeCKre U MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja sneKkTpuueckux 3apsaoB. B3zanMmonelicTBue
3apspKeHHbIX  Tell. 3akoH KyloHa (3aBUCHMMOCTh CHJIbI  B3aHMOJCHCTBUS
3apsHKEHHBIX TEJT OT BEJUYUHBI 3aps/I0B U PACCTOSIHUSI MEXKAY TE€IIaMH ).

DnekTpuueckoe nose. Hanpssk€HHOCTh 3nekTpudeckoro noss. [Ipunimn
CYyHEPHO3ULINH JIEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenn »nekTpudeckux 3apsaoB. OJIEMEHTAPHBIA DIEKTPUYECKUN
3apsia. Ctpoenne aroma. IIpOBOOHUKM WM JUAJIEKTPUKU. 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUA TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
HcTouHrKNM TOCTOSHHOTO TOKA. JIEHCTBUA S3JEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIIEKTPUUECKHUI TOK B )KUJIKOCTSAX U Ta3ax.

Onektpuueckass nenb. Cuia TOKa. OJIEKTPUUECKOE HAIPSIKEHHUE.
ComnpoTuBiieHHE MPOBOAHUKA. YIEIBHOE CONPOTUBICHHUE BEIIECTBA. 3aKOH
Oma mma ywactka uenu. I[locimemoBarenbHOE M MapaJUIEIbHOE COEOUHEHHE
IPOBOJHUKOB.

PaGota ¥ MOIIHOCTH 3NEKTpUYECKOro ToKa. 3akoH Jlxoyns—Jlenna.
DNEeKTpUYECKUe 1ENMU U TMOTPEOUTENN DJIICKTPUUYECKOM SHEpruu B OBITY.
KopoTtkoe 3aMbikanue.

[TocrosiHHBIE ~MarHuThl. B3auMOJENHCTBHUE TMOCTOSHHBIX  MAarHHUTOB.
MaruutHoe mnosje. MarauTHoe mnoisie 3eMJId M €ro 3Hauy€HUe s KU3HU Ha
3emze. OnbIT Opcrega. MarHuTHOE MOJIE 3JIEKTPUYECKOro Toka. [IprumeHenue
3JIEKTPOMArHUTOB B TEXHUKE. JIeWCTBHE MAarHUTHOIO MOJISI Ha IIPOBOJHUK C
TOKOM. DIIEKTPOIBUTATENb IIOCTOSIHHOTO TOKa. Hcnons3oBanue
AJIEKTPOJIBUTATEIIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @Dapanes. SBieHUE >SIEKTPOMATHUTHOW WHAYKUMH. [IpaBuiio
Jlenna. Onextporenepatop. CrnocoObl MOMYYEHUS SJICKTPUUYECKON IHEPTHUH.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

1. DNeKTpu3anus Ted.

2. JlBa poja 3JIEKTPUYECKHUX 3apsIOB U B3aUMOJICWCTBHUE 3apsKCHHBIX

TelL.

3. YCTpPOHCTBO U JECHUCTBUE JIEKTPOCKOIA.

4. DIEKTPOCTATHYECKAas UHIYKIIUS.

5. 3aKOH COXpPaHEHHUS IIEKTPUUYECKHUX 3apsid0B.

6. IIpOBOJHUKH U AUDIEKTPUKH.

7. MopaenvpoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.

8. MCTOYHMKM IOCTOSIHHOT'O TOKA.

9. JleHcTBUS JIIEKTPUUECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B HKUJKOCTH.

11. ["a30BbIN pa3ps.

12. I3mepeHnne cusbl TOKa aMIIepMETPOM.

13. I3mepeHnne 351eKTpUIeCKOro HarpsKEHUsI BOJIBTMETPOM.

14. Peocrar 1 Mara3suH CONPOTUBIIEHUN.

15. B3anmonencTBue NOCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUs MOJIFOCOB MarHuTa.

17. MozaenupoBaHHE MarHUTHBIX MOJIEN TOCTOSSHHBIX MAarHUTOB.

18. OnbIT OpcTena.

19. MarHuTHOE MOJe TOKa. DJIEKTPOMArHurT.

20. JleficTBME MarHMTHOIO MOJISI HA TPOBOJIHUK C TOKOM.

21. DNEKTPOABUTATEIb MTOCTOSTHHOTO TOKA.

22. UccnenoBaHue sIBIICHUS 3JEKTPOMArHUTHOW UHIAYKIIUU.

23. OnbiTel Dapajes.

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

BO3HUKHOBEHUSI.
25. DIEKTPOreHePATOp MOCTOSTHHOTO TOKA.
Jlabopamopnuie pabomul u onvimol.



1. OnpIThl 1O HAOMIOAEHUIO AJIEKTPU3ALUU TeJl WHAYKIUMEH U MpHU
CONPUKOCHOBEHHH.

2. UccnenoBanue ACHCTBUSL SJIEKTPUYECKOTO TMOJISI HA MPOBOAHUKUA U

JTUDJIEKTPUKH.

COopka 1 npoBepka paboThI IEKTPUUECKOMN IIEMU TOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHie CUIIbI TOKA.

N3mepenue u peryanpoBaHue HAMPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYILETO YEpe3 pe3UCTop, OT

COMPOTHUBJICHUS PE3UCTOPA U HAIPSHKEHUS Ha pe3UCTOpE.

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

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUM MPU TOCIEI0BATEIIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwiia JJisi CUJIBI TOKAa TMPH TMapauieTbHOM COCAMHEHUU

ouvew

PE3UCTOPOB.

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

11. OmnpeziesieHHe MOIIHOCTUA 3JIEKTPUYECKOTO TOKa, BBIIEISIEMON Ha
pe3ucrope.

12. UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HIYIIETO YE€pe3 JaMIIOUKY, OT
HaIpsHKEHHS Ha HEW.

13. Onpenenenne KIIJ[ HarpeBarens.

14. UccrnenoBanne MarHuTHOTO B3aMMOJIEVCTBUS IOCTOSSHHBIX MarHUTOB.

15. I3ydeHne MarHuTHOTO TIOJIsl TMOCTOSHHBIX MAarHUTOB IIPU  HX
00BEIMHEHUY U Pa3/ICIICHUU.

16. UccenoBanne MAEUCTBHS JIIEKTPUYECKOTO TOKA HA MArHUTHYIO
CTpPEJIKY.

17. OOBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHUJIbI B3aUMOJICHCTBUS
KAaTYIIKU C TOKOM M MarHuTa OT CHJIbl TOKa W HaIpaBJICHUS TOKAa B
KaTYyIIKE.

18. I3ydyeHue AeiCTBUSI MArHUTHOTO TOJISI Ha IPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBanue u n3y4eHue padoThl JJIEKTPOIBUTATEINS.

20. U3mepenue KII/I anekTpoaBuraTreibHOM yCTaHOBKH.

21. OOBITBI IO MCCJIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW WHIYKIHH:
UCCIIEOBAHUE WM3MEHEHHI 3HAYEHUS W HAIpaBJICHHUS] UHAYKIMOHHOTO

TOKaA.
9 KUIIACC

MexaHu4ecKkue siBJICHUSA.

Mexanunueckoe ABWXKEHUE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENFHOCTh MEXAHUYECKOT0 IBWKEHUS. PaBHOMEpHOE MPSAMOJIMHENHOE
newxenne. HepaBHoMepHoe mpsiMonnHeiiHOe naBukeHue. CpenHsas
MTHOBEHHAsl CKOPOCTh TeJa ITPU HEPABHOMEPHOM JBUKEHUH.

Yckopenue. PaBHOyCKOpeHHOE MpsMOIHMHEHHOE nBrkeHne. CBOOOIHOE
najgenue. OnsiTel ["anues.

PaBHOMepHOE nBUMKEHUE 1O OKpykHOCTHU. [leprnoa u yacTora oOparieHus.
JIuHeHas u yrioBasi CKOpOCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHE.

Ileppii 3akoH Herorona. Bropou 3akon HeroTona. Tperuii 3akoH
Herorona. [IpuHIumn cynepno3suuuu Cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUs CKOJIbKEHHUS,
CUJIa TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuta TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHsI. Y CKOPEHHE CBOOOIHOTO
najgeHus. JBmxenue miadHeT Bokpyr Coisnna. IlepBas kocMuueckas CKOpOCTb.
HeBecomocTh U neperpysKu.

PaBHoBecne MarepuanbHOM  TOYKH. AOCOMIOTHO  TBEPIOE  TEJO.
PaBHOBecHe TBEPIOro Tena ¢ 3aKpEIVIEHHOM OChIO BpalleHUs. MOMEHT CHIIBL.
LlenTtp TsxKECTH.

Nmnynee Tenma. UM3MeHenwe wummynbca. KMMmynbc cuibl.  3akoH
COXpaHEHMs UMIYJIbca. PeakTUBHOE IBUYKEHUE.

Mexannueckas pabotra W MOIIHOCTh. PaboTa cu TsDKECTH, YIPYrocTu,
Tpenus. CBs3b dHepruu U padotel. [loTeHIIMaIbHAS PHEPTHS Teja, MOIHITOrO
HaJl TOBEPXHOCTHIO 3emiid. lloTeHuuanbHass DJHEPrus CXKATOW MPYKUHBI.
Kunernueckas sneprus. TeopeMa 0 KHHETUYECKON SHEPTUU. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTUM.

Jemoncmpayuu.

1. HabmroneHne MexaHMYeCKOTO JBIDKCHHS Tejda OTHOCHTEIBHO pPa3HBIX

TEJ OTCUETA.

2. CpaBHEHME NMyTE€W W TPACKTOPUN JIBUKEHUS OJHOTO M TOTO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenune CKoOpoCTH U YCKOPEHUS MPSIMOJIMHEWHOTO JIBU>KEHHUS.

HccnenoBanune npu3HakoB paBHOYCKOPEHHOT'O JBUKCHUS.

Habmronenue aBrKeHUsI Telia 1Mo OKPY>KHOCTH.

Habmronenne MexaHMUECKUX SIBJICHHH, IPOMCXOAIINX B CHCTEME

oTcuéra «Tenmexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBH)KECHUU

OTHOCHUTEJIFHO KaOMHEeTa (PU3HKHU.

7. 3aBHUCHUMOCTh YCKOPEHHS Teja OT MacChl Te€ja U JCHCTBYIOLIEH HA HErO
CHJIBI.

8. HaOmronmenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEJL.

9. HM3meHeHue Beca Tena mpu YCKOPEHHOM JIBHXKEHHH.

10. [lepenaya nmnynbca nmpu B3auMOJICUCTBUU TEN.

11. [IpeoOpa3zoBanus SHEPTUH MPU B3aUMOICHUCTBUU TEJL.

12. CoxpaHeHHE UMITYJIbCa MPYU HEYIIPYTOM B3aUMOICUCTBUM.

13. CoxpaHeHHE UMITYJIbCa TTPH A0COJIFOTHO YIIPYTOM B3aMMOICHCTBUH.

14. HabmroneHne peakTHBHOTO JIBH)KCHHUS.

15. CoxpaHEeHHE MEXaHUYECKOU SHEPTUH TIPH CBOOOTHOM MaJACHUMU.

16. CoxpaHeHHME MEXAaHUYECKOM »HHEPruyd TMpU JBWIXKCHUH Tejla I0J
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomel u onvimol.

1. KoHcTpyupoBaHue TpakTa JiJig pa3roHa W JajlbHEUIIIEro paBHOMEPHOTO
JIBUKEHUS IIapUKa WU TEJICKKHU.

2. Ompenenenne CpeHe CKOPOCTU CKOJBXEHUSI OpyCcKa WU JBUIKEHUS
I1apyKa Mo HaKJIOHHOM IJIOCKOCTH.

3. OmnpezneneHue yCKOpEHHUs Tella MPU PABHOYCKOPEHHOM JIBMKEHUU 10
HAKJIOHHOM TIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM
JIBIDKCHUH 0€3 HauaJbHOM CKOPOCTH.

5. IlpoBepka THUIOTE3BI: €CIW MPU PABHOYCKOPEHHOM JBWXCHHH 0Oe€3
HayaJbHOM CKOPOCTH MYTH OTHOCATCS KaK psJi HEYETHBIX YKCEN, TO
COOTBETCTBYIOLIME MPOMEKYTKH BPEMEHU OJUHAKOBBI.

ouvew



6. HccienoBaHne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXKEHHUS OT CHJIBI
HOPMAJIBHOTO JIABJICHUA.
7. OnpexneneHue kodppueHTa TPEHUS CKOJIbKESHHUS.
OnpeneneHue )KECTKOCTU MPYKUHBI.
9. OmnpeneneHue pabOTHl CUJIbI TPEHUS MPU PABHOMEPHOM JBH)KCHUU
TeJla 0 TOPU30HTAIBLHON MOBEPXHOCTH.
10. Onpenenenne pabOTHl CHIIBI YINPYTOCTH IIPU TMOJIBEME TIpy3a C
UCII0JIb30BaHUEM HETOJIBHYKHOTO U TIOABHUKHOTO OJIOKOB.
11. MI3yueHue 3aKkOHa COXpAaHEHUS YDHEPTUH.
MexaHn4eckue Kojie0aHusi M BOJIHbI.

KonebarenbHoe nBmwkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
MEepUOJI, YacTOTa, aMIUIMTyJda. MaTeMaTU4eCKuid W NPYKUHHBIA MasTHUKH.
[IpeBparienre 3HEPTrun Mpu KojiedbaTeIbHOM JIBHYKCHUH.

3aryxawpme Kosiebanus. BpIHyXkaeHHble  KojeOaHusa. Pe3onawnc.
Mexannueckre BoJIHBI. (CBOWCTBAa MeEXaHWYECKUX BOJIH. IIpomonbHble U
MOINEepeYHbIe BOJHBL. J[TMHA BOJHBI W CKOPOCTh €€ pachpoCTpaHEHHUS.
MexaHnuyeckre BOJIHBI B TBEPIOM Teje, CEHCMUYECKHE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa 1 BeicoTa ToHa. OTpakeHue 3Byka. UHpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. Habmronenue xosnebaHui Ten MoJ JESHCTBHEM CHIIBI TSHKECTH U CHIIBI
YIOPYTOCTH.

Habmronenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
Habmronenue BeIHYXICHHBIX KOJICOAHHWI M pe30HaHCA.
Pacnpoctpanenue npo10IbHBIX 1 MOMIEPEYHBIX BOJH (HA MOJIEIH).
Habmronerune 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.
JIaﬁopamopubte pabomul u onvimel.
1. OmpeneneHne 4YacTOTBl M TEpHoOJa KoJeOaHW MaTeMaTHYECKOTO
MasITHHKA.
2. OmpeneneHure 9acTOTH U IIeproaa KojaeOaHui Mpy>KMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMOCTH Tepuofa KoJICOAHHMH ITOJBEIICHHOTO K
HUTH Tpy3a OT JJIMHBI HUTH.
4. VccnenmoBaHWe 3aBUCHMOCTH TEpHoOJia KOJIEOaHWH  IPYKHHHOTO
MasiTHUKA OT MacChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IEpHOJia KOJICOAHHH Tpy3a, MOJIBEIICHHOTO
K HUTH, OT MacChI Tpy3a.
6. ONbITBI, JEMOHCTPHUPYIOIIHME 3aBUCHMOCTh TEpHoOJa KoyeOaHuit
MPY>KUHHOTO MAasiTHUKA OT MAacCChl Tpy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus CBOOOIHOTO IaJICHHS.

JJIeKTPOMATHUTHOE T0JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJEKTPOMarHuTHOE TMOJie. ODJIEeKTPOMarHuTHble BOJHBI.  CBONCTBa
3JIEKTPOMArHuTHBIX BOJH. IIIKkanma aneKkTpoMarHUTHBIX BOJH. Mcmosiab3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3HU.

DJIeKTpoMarHuTHas mpupoja cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBeTa.

Jemoncmpayuu.

1. CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

o
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1. M3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI MOOUIBLHOTO
TenedoHa.
CgBeToOBbBIE SIBJICHUS.

JlyueBas  mopenp  cBera. HMcrounwkum  cBera.  IIpsMosmHelHoe
pacnpoctpanenue cBeta. 3arMmeHus ComHna u JlyHel. OTpaxkeHHe CBeTa.
[Tnockoe 3epkaio. 3aKOH OTPAKEHHUSI CBETA.

IIpenomiieHue cBeta. 3aKOH TpelOMJICHHs cBeTa. [loaHOe BHyTpeHHEE
OTpak€HHE cBeTa. M Cmoyib30BaHHWE IIOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKHUX CBETOBO/IAX.

Jlunza. Xonm nayde B smH3e. Ontudeckas cucteMa (Qoroarnrapara,
MUKpOCKONa W Tejeckomna. ['a3 kak onTuhueckas cucrtema. biM3opykocTs M
JalTbHO30PKOCTh.

Paznoxxenue Oenoro cBera B crnekTp. OmnbiTel HpetoToHa. Croxenue
CIIEKTpaJIbHBIX LIBETOB. Jucniepcusi cBeTa.

Jemoncmpayuu.

1. IIpsmonnHENHOE pacIpOCTPAHEHUE CBETA.

2. OTpaxkeHue CBeTa.

3. Ilomyuenue wu300pakeHUl B IJIOCKOM, BOTHYTOM U BBIITYKJIOM
3epKaJIax.

[Ipenomiienue cBera.

OnrTuyeckuid CBETOBOI.

Xoa mydeii B coOOUparoIiei JInH3e.

XoJ1 Iy4el B pacCErBarOIICH JIUH3E.

[Tonydyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

. Ilpunnun nevictBus QoroanmnapaTa, MUKPOCKOIIA U TEJIECKOMA.

10. Mopens Tiiasza.

11. Paznoxenue 6€10ro cBeTa B CIEKT.

12. [lomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. UccnenoBanue 3aBUCUMOCTH yIjla OTPa)XKEHUsI CBETOBOTO Jiy4ya OT yrija

naJCHUS.

2. W3yuenue xapakTepuCTUK N300paXKeHUs MPEAMETa B TUIOCKOM 3epKaJie.

3. HccnenoBaHne 3aBUCHMOCTH yTJIa IPEJIOMIIEHUS CBETOBOIO Jiyda OT

yTJia MaJIeHUs] Ha TPAHUIIE «BO3TyX—CTEKIIOM.

4. llonmyueHue U300paKEHHM C MOMOIIBIO COOUPAIOIIEH JTMH3BI.

5. OnpeneneHue (POKYCHOTO  PACCTOSHUS W ONTHYECKON  CHUIIBI

coOMparoIel JTUH3HI.

6. OMBITHI MO Pa3I0KEHUIO OETIOT0 CBETa B CIEKTP.

7. OmbITHI 0 BOCTIPUSTHIO IIBETA MPEIMETOB MPU WX HAOIIOJECHUU Yepes

IIBETOBbIC (DUIIHTPHI.
KBaHTOBBIE SIBJICHHS.

Omnewitel Pezepdopaa u mmanerapuas moaens atoma. Monens atoma bopa.
Hcnyckanue u norsouieHue ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-usnyudeHus. CtpoeHue
aTOMHOro  snapa. HyknonHas  Momens  atomHoro  sigpa.  M3orombl.
PannoaktuBHbie npeBpaienus. [lepuon nonypacnaaa aTOMHBIX sIEp.

SAnepHbie peakuu. 3aKOHBI COXPAHEHHUS 3aPsAI0BOIO U MacCCOBOTO YMCEIL.
DHeprus CBsi3M aTOMHBIX snep. CBsi3b Macchl U 3HEpruu. Peaknuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun CotHIa U 3BE3I.

SnepHas sHepreruka. JleMCTBUS PagMOAaKTUBHBIX W3JIYYCHUN Ha JKUBBIE
OpraHU3MBI.

©w N U R



Jemoncmpayuu.

CnexTpbl U3ITy4eHUS U MOTJIOMEHHUS.

CnexTphl pa3IuvyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

Pabora cuérunka HOHU3UPYIOIIUX U3TYyYECHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

./Iaéopamopuble pabomul u onvimeol.

1. HabGnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTULBI IO TOPMO3HOMY

nyTH (1o gororpadusm).

3. H3mepenue pagnoakTuBHOrO (PoHa.

IToBTOpPHUTENHLHO-00001AIOIIHIA MOYJIb.

[ToBTOpUTENHEHO-00001IIAIOIINIA MOZYJIb peaHa3HAYEeH TUISL
CUCTEMATH3allMK W OOOOIICHUS TMPEAMETHOrO COJEpKaHUS W OIbITa
JeSTEIbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUHU BCEro Kypca (PU3MKH, a TaKkKe
JUTSI TIOJITOTOBKM K OCHOBHOMY TOCYJ@pCTBEHHOMY 3K3aMEHY IO (U3UKE IS
00y4Jaronuxcsi, BRIOPABIIMX ATOT YY€OHBIN MPEIMET.

[Ipy w3yyeHHH NAHHOTO MOJIYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS
BUJIBI JCSATENBHOCTA, HAa OCHOBE KOTOPBIX OOECIEUYMBACTCS TOCTHXKCHHE
OPEIMETHBIX W METAlpelIMETHhIX IUIAHUPYEMBIX pPE3yJIbTaTOB OOy4YeHUS,
dbopMHpyeTCsl €CTeCTBEHHOHAYYHAsI TPAaMOTHOCTh: OCBOCHUE HAYUYHBIX METOJ/IOB
UCCJICIOBAHUS SIBJICHUM MPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATD
dusnueckue SBICHUS, PUMEHSS TTOJyYCHHbIC 3HAHUS, pellaTh 3a/ladyd, B TOM
YUCJIE KAUECTBEHHBIE U YKCIIEPUMEHTAJIbHBIE.

[IpyHIMOUATBEHO ~ AESATEIBHOCTHBIM  XapakTep  JAHHOTO  paszena
peanu3yeTcs 3a CUET TOro, UTO 00YyJarOUIUEeCs BHIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM TpejiaraeTcs:

HAa OCHOBE IMOJIYYCHHBIX 3HAHUW paACMO3HABaTh W HAYYHO OOBSICHATH
dusnueckue SBICHUS B OKPY>KAIOIIEH MPUPOJIE U TOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAy4YHBbIE METOJbI HMCCIeAOBaHUS (U3HMUECKUX SBIICHUM, B
TOM YHCJIE JJI POBEPKHU THUIOTE3 U MOJTYUYEHHUSI TEOPETUUECKUX BBIBOJOB;

OOBSACHATH HAy4YHBIE OCHOBBI HamboJee BaXHBIX JOCTHKCHUU
COBPEMEHHBIX TEXHOJIOTMH, HAlpuUMep, MPAKTHUYECKOTO HCIOJIb30BAHUS
pPa3IMYHBIX KMCTOYHHUKOB JHEPIMM HAa OCHOBE 3aKOHA MpPEBpallCHUS U
COXpPaHEHUS BCEX U3BECTHBIX BUJIOB SHEPIUHU.

Kaxngas u3 TeM JaHHOTO MOAYJS BKJIIOYAET HKCHEPUMEHTAIBHOE
UCClIeIoBaHue 0000IIaronero xapakrepa. Moaysb 3aBepiiaeTcsi IpOBEICHUEM
JUarHOCTUYECKOM W OIICHOYHOM pPaboThl 3a KypC OCHOBHOTO OOIIEro
o0pa3oBaHUs.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOro 00I1Iero o0pa3oBaHMs

HAIIPpaBJICHO HAa AOCTHKCHHC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX H IIPCAMCTHBIX
O6paBOBaTCJII)HI>IX PE3YyJIbTATOB.

B pesynbrare wu3ydenuss (U3MKA HA YPOBHE OCHOBHOTO OOIIETO

obpazoBaHuss y oOywaromierocs OyayT  cpOpMHUPOBaHBI  CIICIYIOIIHE
JUYHOCTHBIC pe3yJIbTaThl B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

- TPOSIBJICHUE HHTEpeca K MCTOPUM W COBPEMEHHOMY COCTOSIHUIO
poccuiickoi (hU3NYECKON HAYKH;

- IICHHOCTHOE OTHOIIIEHHUE K JOCTH)KCHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB,;
2) rpaskKaaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

- TOTOBHOCTh K AaKTUBHOMY VY4YacTHIO B OOCYXICHUH OOIIECTBEHHO
3HAUYMMBIX M OTHUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN DU3UKH;

- OCO3HaHUE€ BAXKHOCTH MOPAJIbHO-3TUYECKHX MPUHLMIOB B ACATEIBHOCTU
YYEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHMSI:

- BOCIIPUATHE ICTETUUYECKUX KauecTB (PM3MUECKON HAyKHU: €€ TapMOHUYHOIO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

- OCO3HaHHWE IEHHOCTH (PU3NYECKON HAayKh KaK MOIIHOIO0 WHCTPYMEHTa
MO3HAHUSI  MUPAa, OCHOBbI  Pa3BUTHUA  TEXHOJIOTMH,  Ba)KHEUIIEH
COCTaBIIIIOIIEN KYJIbTYPBHIL;

- pa3BUTHE HAy4YHOH JIFOOO3HATEIBHOCTU, UHTEPECA K HCCIIEI0BATEIIbCKOM
JEATEIIbHOCTH;

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

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a >XH3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH TpPaBWJI 0OE30MacHOTO MOBEJACHUS Ha
TpaHCIIOpPTE, Ha IOPOTax, C SJIEKTPUUECKUM U TEIIOBBIM 000pYJOBaHUEM B
JIOMAIIHUX YCIIOBHUSIX;

- c(hOpMHPOBAHHOCTh HaBBIKA pedIeKCHH, NMPU3HAHUE CBOETO IpaBa Ha
OIIMOKY M TaKOTO e MpaBa y APYroro 4eIoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

- aKTMBHOE y4YaCTHE B PELICHUM MPAKTUYECKHX 3a/1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON OpraHu3aluMh, TOpoaa, Kpas) TEXHOJOTHYECKOW W
COIIMAJIbHON HAIPaBJICHHOCTH, TPEOYIOIMX B TOM 4YHUCIE M (U3HUYECKUX
3HAHMU;

- UHTEpEC K MPAKTUYECKOMY HU3YUYCHHIO TPO(eccHii, CBI3aHHBIX ¢ (PU3UKOI;
7) 3K0JIOrn4eCKOro BOCIIMTAHMSA

- OpUCHTAalUs Ha NMPUMEHEeHUE (U3MYECKUX 3HAHWM JJIsI PEIICHHs 3a/1ad B
00JIaCTH OKPY’KAIOMICH Cpeipl, IUIAHUPOBAHUSI TMOCTYMKOB M OIICHKH HX
BO3MOYKHBIX TOCIICICTBUU I OKPYKAIOIIEH CPEIbI;

- OCO3HaHHUE TIO0ATBHOTO XapaKTepa dKOJIOTHUYECKUX MPoOJIeM U MyTel ux
pelieHus;

8) ajanTanuu K M3MEHSAIONIUMCH YCJOBUSM CONUAJIBLHONW M NMPUPOIHOM
cpeabl:



- HOTp€6HOCTB BO BSaHMOHCﬁCTBHH IIPpHU BBIITOJIHCHUHA I/ICCJ'ICILOBaHI/Iﬁ 141
IIPOCKTOB (1)H3PI“ICCKOIZ HAIIpaBJICHHOCTH, OTKPBLITOCTL OIIBITY W 3HAHHWAM

JPYTHX;

e - TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
JeSTEeIbHOCTD;

e - TMoOTpeOHOCT, B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIIE

dbopMyIMpoBaTh HJEU, TMOHSATUSA, THUNOTE3bl O (U3MYECKUX OOBEKTaX U
SBJICHUSIX;

e - OCO3HaHHME Je(UIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B
obsactu PU3HKY;

e - IJIAHUPOBAHHE CBOETO PA3BUTHUSI B MPUOOPETEHUH HOBBIX (DUINYECKUX
3HAHUM;

e - CTpEMJICHWE AaHAJIM3UPOBaTh U BBIABIATH B3aMMOCBSI3U MPHUPOJIbI,
oOIIECTBa M DKOHOMHKH, B TOM YHCJIE€ C HCIOJIb30BAaHUEM (PU3MUYECKHUX
3HAHUU;

e - OIICHKAa CBOUX JECUCTBUI C YYETOM BIMSHHUS Ha OKPYXAIOIIYIO Cpeny,
BO3MOYKHBIX IJI00QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynprare ocBoeHHS TpOrpaMMbl MO (U3HWKE HA YPOBHE OCHOBHOTO
obmero  oOpa3zoBaHuss y  oOywatomerocss  OyayT  cOpMHUPOBAHBI
MeTanpeaMeTHbIE pPe3yJbTaThl, BKJTFOUYAIOIITHC M03HABATEIIbHBIC
YHHUBEpCaJIbHBIC YYeOHBIC JICWCTBHSA, KOMMYHUKATHBHBIC YHHUBEpCAIbHBIC
yueOHbBIC ICHCTBHS, PETYJIATHBHBIC YHUBEPCAIbHBIC YICOHBIC JCHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble Jilornyeckue JeiicTBUA:

e BBIABIATh M XapaKTEPHU30BaTh CYIICCTBEHHBbIC NPH3HAKH OOBEKTOB
(siBIIECHMI);

e YCTAHABJIWBATH CYIICCTBCHHBIM IMPH3HAK KJacCH(pUKAIIMHA, OCHOBAHUS
JU1s1 0000ITICHUS U CpaBHEHNS,

e BBIABIATh 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PaccMaTPUBAEMBIX
dakTax, MaHHBIX M HAONIOACHUAX, OTHOCAMIUXCA K (PHU3NUESCKUM
SIBIICHUSIM,

e BBISBIATH NPUYMHHO-CIICICTBEHHBIE CBSI3U MPU U3YYCHUHU (DU3NISCKUX
SBJICHUW W TPOIECCOB, JIeNIaTh BBIBOABI C  HMCIOJB30BAHHEM
JNEIYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHUM, BBIIBUTATh THUIIOTE3bI
0 B3aMMOCBS35X (DU3NUSCKUX BEITUYMH;

e CaMOCTOSITEIBHO BBIOMPATH CIOCOO pelieHusi y4eOHOU (HU3NUECKOM
3a/1a9M (CpaBHEHHE HECKOJILKUX BApUAHTOB PEIICHUs, BRIOOP Hanbosee
MOIXO/ISIIETO C YYETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabCcKue JeCTBUA:

e HCMOJBb30BaTh BOMPOCHI KAaK  HCCIEAOBATEIIBCKUHA  MHCTPYMEHT
MMO3HAHUS,;

e TMPOBOJAUTH TIO CAMOCTOSATEIHLHO COCTABJICHHOMY IIJIaHY  OIIBIT,
HECJIOKHBIN (DU3UYECKUN DKCIIEPUMEHT, HEOOJIBIIOE WCCIEeI0BaHNE
(U3UYICCKOTO SIBJICHUS,

e OIICHMBATh Ha NPUMEHHMOCTb M JIOCTOBEPHOCTH HH(pOPMAIIHUIO,
MOJTYYCHHYIO B XOJI€ MCCIIEIOBAHUS WU DKCIIEPUMEHTA,;



CaMOCTOSATENbHO  (opMylHUpoBaTh  O0OOIIEHUST UM BBIBOABI IO
pe3ynibTaTaM NpOBEIEHHOTO HAOIIOACHMS, OTIbITA, UCCIEIOBAHUS;
IPOrHO3UPOBATh BO3MOXKHOE JajbHEilIee pa3BUTHE (PUIHUECKHUX
IIPOLIECCOB, a TaKXK€ BBIABUTATH MPEANOJIOXKEHUS 00 UX Pa3BUTHHU B
HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pabora ¢ undpopmaumeii:

NPUMEHSThH Pa3IMYHbIE METObI, THCTPYMEHTHI U 3alPOChl TIPU MOUCKE
1 0TOOpe MH(POPMALIUK UITK JAHHBIX C YUETOM MPEIOKEHHON yueOHOM
busnueckoii 3a1a4u;

aHAJIN3UPOBATh, CHUCTEMAaTHU3UPOBATH u UHTEPIPETUPOBATH
UHGOPMAITUIO Pa3TUYHBIX BUIOB U POPM MPEICTABICHHUS,
CaMOCTOSTENIbHO BBIOUPATh ONTHUMaNIbHYIO (OpMY Mpe/CTaBICHUS
uHboOpMaIIMM U WUIIOCTPUPOBATh pellaeMble 3aJladyd HECIOKHBIMU
CXeMaMu, uarpaMmmamMu, HTHOU rpaukoi 1 uX KOMOWHALIUSMH.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe NeiCTBUS:

B X0JIe 00CYXXJICHHUSI yIeOHOTO MaTepHaa, pe3yJIbTaToOB JJabopaTOPHBIX
paboT W MPOEKTOB 3ajaBaTh BOIPOCHI IO CYIIECTBY OOCYKaaecMOi
TeMbl W BBICKA3bIBaTh HJICH, HAICJICHHBIC Ha PCIICHHE 3aJadyd |
nojjiepkanue 0J1aro’kenaTeIbHOCTH OOIICHNS,

COTIOCTABJISATh CBOM CYXXJICHHS C CYXISCHUSIMH IPYTUX YYaCTHUKOB
yajora, 0OHapyKUBaTh pa3lInure U CXOJACTBO TO3UIIHM;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;
MyOJIMYHO TPEJCTABIATh PE3YIbTAThl BBIMOJHEHHOTO (HU3UYECKOTO
OTIbITa (AKCIIEPUMEHTA, UCCIICIOBAHUS, IIPOCKTA);

MOHUMATh M  HCIOJb30BaTh  IPEUMYIIECTBA  KOMAHIHON M|
WHIMBHUAYaJbHOW pPa0bOThl MPHU PEIICHUH KOHKPETHON (HHU3NUYECKOM
po0JIeMBIL;

IPUHUMATh 1IeIM  COBMECTHOM  JICSITCIHPHOCTH, OpPTraHM30BHIBATH
NeUCTBUS TI0 €€ JOCTHIXKEHUIO: PACHpeaeNsIiTh POJH, 00CYXaaTh
IPOIECChl W PE3YyJbTAaThl COBMECTHOM padoOThl, 0000IIaTh MHEHHS
HECKOJIbKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh pabOThI, JOCTUTass KaueCTBEHHOI'O pe3yJibTaTa
110 CBOEMY HANPABJICHUIO U KOOPAUHHUPYS CBOM JICUCTBUS C APYTUMHU
YJieHaMH KOMaH/Ibl;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJIa B OOIIUI MPOIYKT IO KPUTEPUSIM,
CaMOCTOSTEIIbHO C(POPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISIBIISITH  MPOOJIEeMBI B JKM3HEHHBIX M YYEOHBIX CHUTYalUsX,
TpeOyIOMUX IS peleHus PU3NIECKUX 3HAHUIA;

OPUEHTHUPOBAThCS B PA3IMYHBIX TMOAXOJAX NPHUHITHS PEIICHUN
(MHAMBUAYATBHOE, IPUHITHE PEIICHUS] B TPYIINE, MPUHATHE PEIICHUN
TPYIION);

CaMOCTOSITENIbHO COCTaBIIATH AJTOPUTM pelieHus (HU3NIEeCKo 3aaaun
WM TUTAHA WCCIICJIOBAaHUS C YYETOM HMEIOIIMXCA PECypcoB U
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTHPOBATH IpeajiaracMbie
BapUAHTHI PELICHUM;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), AMOIUOHAJbHbIN UHTE/LJIEKT:



JaBaTh aJCKBAaTHYIO OLEHKY CHUTyalluM W TMpejiaraTh IUulaH e€
U3MCHEHMUS;

OOBSACHATh TMPUYUHBI JIOCTHKCHUSI (HEIOCTHKEHUSI) PpEe3yJbTaTOB
NEeSTEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCUTBH KOPPEKTHUBHI B JIEATEILHOCTH (B TOM YHCII€ B XOJ BHITIOJHEHUS
(Gu3MUecKoro WCCIeNOBaHUsA WM TMPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEIBCTB, U3MEHMBIIMXCA CUTyallud, YCTAaHOBJIEHHBIX OIIMOOK,
BO3ZHUKIIINX TPYIHOCTEH;

OILICHHBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSIM;

CTaBUTh ce0s HAa MECTO JIpyroro 4ejloBeKa B XOJ¢ cropa WId
JUCKYCCUM Ha HAy4YHYI0 TeMy, IMOHUMAaTh MOTHBBI, HaMEpPEHHUS U
JIOTUKY JPYToro;

pU3HABATh CBOE MPABO HA OLIMOKY MPHU PEIIeHUH (PU3MYECKHUX 3a7ad
WIM B YTBEPXKACHUSIX Ha HAYYHBIE TEMBI M TAKOE K€ MPaBo JPYroro.

HHPEAMETHBIE PE3YJIBTATBI

K KOHIIY O6yLI€HI/I}I B 7 KJacce INpCAMCTHBIC PC3YJIbTAThl HA 0a30BOM
YPOBHC OOJIZKHBI OTpaKaThb C(bOpMPIpOBaHHOCTB y 06yqa}oumxc;1 YMGHI/II>JII

UCIIOJIb30BaTh TOHATHS: (U3MYECKHE U XUMHUYECKUE SIBJICHUA,
HAO0JII0ICHHE, SKCIIEPUMEHT, MOJICJb, TUIIOTE3a, SAUHUIBI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSA BellecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBW)XEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSAMOJIUHEHHOE), TPAaeKTOpHs, PaBHOJEHCTBYIOIIAS
cuna, gepopmanus  (ympyras, —IUIacCTU4YEeCKasl), HEBECOMOCTb,
COOOMIAIOIINECS COCY/IBL;

paznuyaTth sBiAeHUS (Iud@ys3us, TEIIOBOE JBMKEHHE YaCTHI]
BEIIIECTBA, PABHOMEPHOE [BIKEHHWE, HEPaBHOMEPHOE [IBUXKEHUE,
WHEPIMS, B3aUMOJICUCTBUE TEJl, pPaBHOBECHME TBEPABIX TEI C
3aKpEIUIEHHONW OChIO BpalleHus, IMepefada JJaBJICHHUS TBEPIbIMU
TeJIaMH, >KHJIKOCTSIMH W Ta3aMu, aTMOc(hepHOE MaBJICHHE, IJIaBaHUE
TeJ, TPEBPAIICHUS] MEXaHWYECKONW DSHEPruM) MO0 ONHCAHUI0 UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIINX
JTaHHOE (PU3NYECKOE SIBICHUE;

pacmo3HaBaTh TMPOSBICHUE M3YYCHHBIX (U3HUECKUX SBJICHUA B
OKpYXalollleM MHUpPE, B TOM 4Yucie (U3UYECKUE SBJICHUSI B MPHUPOJIE:
IPUMEPHI ABUKEHUS C PA3TUYHBIMU CKOPOCTSIMU B JKUBOW U HEKHUBOU
npupoje, ACHCTBUE CHIJIBI TPEHUS B TPUPOJIE U TEXHUKE, BIUSHUC
aTMOC(epHOro JaBJCHUS Ha KMBOW OpPraHW3M, IUIaBaHUE PbIO, pblyaru
B TeJ€ YeJOBEKa, MPH 3TOM MEPEBOJAMUTH MPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (DHU3UUECKUX
SIBJICHUIM;

OMHCHIBATh HW3YYCHHBIE CBOWCTBA TeN U (PU3NYECKUE SBICHUSA,
UCTIONB3ysl  (U3MUECKUE BEIMYMHBI (Macca, O00BEM, IUIOTHOCTH
BEIIIECTBA, BPEMsl, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa YIIPYTOCTH,
CUja TSKECTH, BEC TeNa, CWiIa TPEeHHs, JaBiieHue (TBEPIOTO Teia,
KUJKOCTH, Ta3a), BBITAJKHUBAIONIAS CHJIA, MEXaHW4YecKas paboTa,
MOIIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KOI(P(UIUECHT TOJIE3HOTO
JIEUCTBUS MEXaHU3MOB, KHHETUUYECKAs M TIOTCHITMAIbHAS YHEPTHUS ), TIPU
OTHMCAHUM TPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOIH3YyEMBIX
BEIIMYMH, WX OO0O3HAYEHUS W €IUHUIIBI (PU3NYECKUX BEIUYMH,



HaXOIUTh (GOPMYIIbl, CBA3BIBAIOLIME JAHHYIO (DU3NYECKYIO BETUUYUHY C
JIPYTUMU BEJIUYMHAMH, CTPOUTH TpadUKU H3YYEHHBIX 3aBHUCHUMOCTEU
(u3HYECKUX BEJINYUH;

XapaKTepu30BaTh CBOWCTBA Tes, (PU3WYECKHE SIBICHUS WU TIPOIECCHI,
UCIIOJIb3Yysl TpaBUiia CIOXKEHUS CWI (BIOJIb OJHOW NPSIMOii), 3aKOH
I'yka, 3akon Ilackains, 3akoH Apxumesa, MPaBUJIO paBHOBECHS pblyara
(Obmoka), «305I0TO€ MPaBUIIO» MEXaHWKH, 3aKOH COXpaHEHUs
MEXaHUYECKOW PHEPruu, MpU STOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aIIUChIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATH (pU3MYECKUEe SIBICHUS, MPOLECCHl U CBOMCTBA Tell, B TOM
Yucji€ W B KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTHUPOBAHHOIO
XapakTepa: BBIABIATh NPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
0o0bsicHEHHE U3 1—2 JIOTHYECKHX IIaroB ¢ OMopoi Ha 1—2 M3y4eHHBIX
CBOMCTBa  (U3MYECKUX  SBJICHUM, (PU3MUECKUX  3aKOHA WU
3aKOHOMEPHOCTH;

pemarbh pacy€THblE 3aayd B 1—2 NEUCTBUS, HCIOJb3Yys 3aKOHBI U
dbopmMybl, cBs3bIBaOIMKE (GU3MUECKUE BETUYMHBI: HA OCHOBE aHAIU3a
yCIOBUSL 3aJayd  3alUChIBaThb KPAaTKOE YCIOBUE, TIOJCTaBISThH
¢dusnueckre BeIUYUHBI B (OPMYJIBI U MPOBOJUTH PAaCUEThl, HAXOIUTh
CIIpaBOYHBIE JaHHbIC, HEOOXOAUMBIC ISl PEIICHUs 3aj7ad, OICHUBATH
PEATUCTUYHOCTD MOJyYeHHON (DU3NUECKON BEIIMUMHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPH TOMOIIU
(Gu3NUeCKMX METOJI0OB, B OINHUCAHUU KCCIEIOBAHUS  BBIJICIATH
IpOBEpsAEMOE MPEATIOIOKEHHE (rumotesy), pa3nyarh u
UHTEPIPETUPOBATH MOJTYUYEHHBIN PE3ybTaT, HAXOIUTh OMIMOKHA B XO/I€
OTIBITA, JIETIATh BBIBOJIBI IO €70 PE3YJIbTATAM;

IPOBOJUTH OIBITHI MO HAOMIOACHUIO (U3HUECKUX SIBICHUW WIH
¢u3nueckux  CBOWCTB  Tel:  (opMylnupoBaTh  MPOBEpPSEMbIC
NPEANnoiOXKeHuss, coOupaTh  yCTaHOBKY U3  MPEIJIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATH XO/T OMBITAa U ()OPMYITUPOBATH BHIBO/IBI;
BBIMIOJIHATh TMPSAMbIE MU3MEPEHUS] PACCTOSIHUS, BPEMEHHU, MAacCChl Tela,
00béMa, CWJIBI W TEMIIEpaTypbl C HCIOJIb30BAHUEM aHAJIOTOBBIX WU
u(GpOBBIX TPHOOPOB, 3aMHUCHIBATH IMOKAa3aHUsA MPUOOPOB C YUETOM
3aJIaHHON a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IIPOBOJUTH UCCIICIOBAaHUE 3aBUCUMOCTH OAHOM (hM3HUUECKON BETUYHHBI
OT JPYro#l C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCHMOCTH MTyTH
PAaBHOMEPHO ABMKYIIErOCs TeJla OT BPEMEHM JBUKEHUS Teja, CHIIbI
TPEHUS CKOJIbKEHHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN
TE€ W HE3aBUCUMOCTU CHUJIbl TPEHHUS OT IUIOWAAU COMPHUKOCHOBEHHS
T€Jl, CUJIbl YIPYTOCTH OT YAJIMHEHUS NPYKUHbI, BBITAIKUBAOIIEH CUJIbI
OT 00bEMa MOTPYKEHHOM YacTU Tela M OT IJIOTHOCTH KHAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Te€Ja, OT TIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJ0, YCIOBUM MIIaBAHUS TEJI, YCIOBUU PaBHOBECHUS pblyara
1 OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHUU Yy4E€OHOTO HCCIICIOBAHMSI,
coOupaTh  YCTAaHOBKY U  BBIMOJHATH  W3MEPEHUS,  CIEAyA
MPENIOKCHHOMY  TJIaHy, (UKCHUPOBAaTh Pe3yJbTaThl MOJIYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BUJE MPEIIONKEHHBIX TAOIHUI] U
rpaduKoB, AENaTh BHIBOBI IO pe3yIbTaTaM UCCIICIOBAHMS;

MPOBOJINTHh KOCBEHHBIC M3MEPEHUSI (DU3NYECKUX BEIUYHMH (TUIOTHOCTH
BEIIIECTBA >KUJIKOCTH M TBEPJOrO Tella, CHJIa TPEHHS CKOJIbKEHHS,
JABJICHHE BO3/lyXa, BBITAJIKUBAIONIAs CWiIa, JEUCTBYyIOIlas Ha
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NOTPY>KEHHOE B JKUJAKOCTb TEJNO, KOIDPHUIMEHT MOJIE3HOr0 ACHCTBUSA
IPOCTBIX MEXAHU3MOB), CJEAys MNPEIJIOKEHHON HWHCTPYKIUU: TpU
BBITIOJIHEHUU U3MEPEHUN cOOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYKCIIATH 3HAUEHHE UCKOMOW BEJIMYUHBI,

coOno/IaTh MpaBUjia TEXHUKKM O€30MacCHOCTH Mpu  padbore ¢
J1a00paTOPHBIM 000PYIOBAaHUEM;

yKa3bIBaTh MPUHIUIIBI JEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPOMNCTB:
BEChI, TEPMOMETp, AUHAMOMETP, COOOIAIOIIMECS COCY/bI, OApOMETD,
phIuar, MOJBUXKHBIN U HETIOJABUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTH;
XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OmucaHus (B TOM YHCIIE:
NOJIIUITHAKY, YCTPOMCTBO BOJOIPOBOJIA, THAPABIMYECKUA Tpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMETp), HCHOJb3Ys
3HAHUST O CBOMCTBaX (U3MYECKUX SIBICHUH U HEOOXOAMMbIE
¢du3ruecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MpUMEpPHl  (HaXOAUTh UWHOOPMAIMI0O O MpuUMepax)
MPAKTUYECKOTO MCMIOIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOM
KU3HU ISl 0OecTieueHusi 0€30MacHOCTH MPU 0OpallleHuU ¢ MpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHHUSI 3JI0POBbSI U COOJIOJCHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY>KaIOIIEH cpejie;
OCYIIECTBJIATH OTOOpP HUCTOYHHMKOB HHGopmanuu B HWHTEepHeTe B
COOTBETCTBUM C 3aJaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUW U TYTEM CpaBHEHUS PA3JIMYHBIX HCTOYHUKOB
BBIICNIATh HMH(POPMAILIMIO, KOTOpas SBJISIETCS MPOTUBOPEUYMBON WU
MOJKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBIMOJHEHWH Y4YEOHBIX 3aJaHUN  HAay4dHO-
NOMYJISIPHYIO JTUTEPATypy (U3UYECKOTO COJepKaHUs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu  MuTepHer, BiaaeTh NpUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE KpAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBE 2—3 UCTOYHUKOB MHPOpMaIUK GU3HUECKOTO COIEePKaHUs, B
TOM YHCJI€ MyOJMYHO JenaTh KpaTKhe COOOIIEHHS O pe3yibTaTax
NPOEKTOB WM YYEOHBIX HCCIEAOBaHHWM, TPH OSTOM TPaAMOTHO
UCIIOJIb30BaTh M3yUYCHHBIM TOHATUWHBINA anmapat Kypca (U3UKH,
COTPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

IIPY BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEAOBAHHUI pactpenemsiTh
00S13aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/1auaMu,
CIEIUTHh 3a BBHIMIOJHEHHWEM IUIaHA JCHCTBUM, aJeKBAaTHO OIICHUBATH
COOCTBEHHBIM BKJaJ B JICITENIBHOCTh TPYNIBI, BBICTpAaUBAThH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPY KAIOIIIHX.
KOHIly oOyueHus B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMEHUIA:

HCMOJIb30BaTh MOHATHS: Macca W pa3MeEPbl MOJEKYJ, TEIIOBOE
JIBUKEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHHSI BEILECTBA,
KpUCTaJUTMUECKHEe W aMOp(HBIE TeJa, HACBHIIEHHBIN U HEHACHIIIICHHBIN
ap, BJIAXHOCTb BO3/yXa, TEMIEparypa, BHYTPEHHsS DHEprus,
TEIUIOBOM  JIBUTaTe€lb, DJIEMEHTAPHBIM  DJICKTPUYECKUU  3apsj,
3JIEKTPUYECKOE TMOJIe, IPOBOJHUKA U AUBJIEKTPUKH, ITOCTOSIHHBIN
3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;



pasnuyaTh sBJICHUA (TEIUIOBOE PAaCIIUPEHUE U CKaTue, Terionepeaaya,
TEIJIOBOE  PAaBHOBECHE, CMAayuMBaHWE, KaNWUISAPHBIE  SIBJIICHUS,
UCIIapeHue, KOHJICHCAIu, IJIaBJICHHUE, KpUCTAIIU3AIUS
(oTBepaeBaHUE), KHUIIEHWE, Temionepenaya (TEIIONPOBOAHOCTb,
KOHBEKIHUS, U3TyYEHHUE), SJIEKTPU3ALIMS TeJ, B3aUMOJICHCTBUE 3apsiI0B,
NENUCTBUS AIEKTPUYECKOTO TOKA, KOPOTKO€E 3aMbIKaHHE,
B3aUMOJICHCTBUE MAarHUTOB, IEUCTBUE MATHUTHOT'O TIOJISI HA TPOBOJHUK
C TOKOM, DOJEKTPOMAarHWTHAas HHAYKIHMA) MO ONHCAHUIO HX
XapaKTEpHbIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIHAX
JTaHHOE (PU3UYECKOE SIBIICHUE;

pacno3HaBaTh MPOSBJICHUE M3YYCHHBIX (U3MUECKUX SBJICHUA B
OKpYXalollleM MHUpE, B TOM 4YHcie (U3UUYECKUE SBJICHUS B MPHUPOJIE:
NOBEPXHOCTHOE HATSIKEHHE W KaNWUISIPHBIE SIBJICHUS B MPHUPOJE,
KpUCTAJUIBI B Tpupoje, uziaydeHwe CoJHIA, 3aMep3aHue BOJAOEMOB,
MOpckue Opusbl, 0Opa3oBaHHME pOCBl, TymaHa, WHEs, CHera,
ANIEKTPUYECKUE SIBJICHUS B arMocdepe, DICKTPUUYECTBO IKUBBIX
OpraHU3MOB, MArHUTHOE TIoJIe 3eMiu, Jpeld mMoICcoB, poJib
MAarHuTHOTO TOJIS JUIsl KU3HU Ha 3emile, MOJIAPHOE CHSIHUE, IPU 3TOM
NEPeBOJIUTh  NPAKTHYECKYI0  3a7ady B  y4eOHyIO,  BBIIEIATH
CYILIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHUM;
ONMKCHIBATh HW3Y4YCHHBIE CBOMCTBA Tel U (PU3UYECKUE SIBICHUA,
UCTIONIb3YsT  (U3UYECKUE BEIWYMHBI  (TeMIlepaTypa, BHYTPEHHSA
SHEPrusl, KOJIUYECTBO TEIUIOTHI, YJEIbHAsl TEIUIOEMKOCTh BEIIECTBA,
ylelbHas TEeIloTa TUIABJICHMS, ylelbHAs TEeIuloTa MapooOpa3oBaHMs,
ylenbHas TEIIOTa CropaHus TOIUIMBA, KOY(PHUIMEHT TMOJIE3HOTO
NEUCTBUSL TEIUIOBOM MAIlMHBI, OTHOCUTEIbHAs BJIAXXHOCTh BO3/yXa,
ANEKTPUYECKUN 3apsil, CHJIa TOKA, DJJIEKTPUUECKOE HANPSHKEHUE,
CONPOTHUBJIEHUE MPOBOAHUKA, YJIEIBHOE COINPOTUBICHUE BELIECTBA,
paboTa ¥ MOIIHOCTB JIEKTPUUYECKOTO TOKA), MPU ONMHUCAHUU TTPABUIHHO
TPaKTOBATh (PU3UUECKUN CMBICIT UCTIOIb3YEMbIX BEJIMUMH, 0003HAYCHUS
U €IMHULIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3MYECKYI0 BEJIMYHMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH
rpauKy U3Yy4EHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SIBICHUS U TIPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKON TEOPUU
CTPOCHMSI  BEIIECTBA, NPUHUMUII  CYNEpPHO3UIMU  Toyner  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHMs 3apsna, 3akoH Owma mis
y4dacTka 1enu, 3aKoH Jxoyns—JleHua, 3akoH COXpaHEHUsI SHEPTUH, TIPU
ATOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3aIlMCHIBATH €r0
MaTeMaTU4YECKOE BBIPAKEHUE;

OOBACHATH (PU3MUYECKUE TPOIIECCHl M CBOWMCTBA TEJ, B TOM YHCJIEC U B
KOHTEKCT€  CHUTyalluii  MPaKTUKOOPHUEHTUPOBAHHOIO  XapakTepa:
BBISIBIIATh IPUYNHHOCIIECICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHUE U3 12
JIOTUYECKUX IIaroB ¢ OMOpOoil Ha 1—2 M3Y4YEHHBIX CBOMCTBA (DU3UIECKUX
SIBJICHUM, (PU3NYECKUX 3aKOHOB WJTH 3aKOHOMEPHOCTEH;

pemath pacy€THble 3aaud B 2—3 JEUCTBUS, HCMOJb3Yys 3aKOHBI U
dbopmybl, cBs3bIBaOIMNE (U3MUECKUE BETUYMHBI: HA OCHOBE aHAJIM3a
YCJIOBUS 3aJlaud 3alMChIBaTh KPATKOE YCJIOBHUE, BBISIBISATh HEAOCTATOK
JAHHBIX JJIS PEIICHWs] 3a]ady, BbIOMpATh 3aKOHBI W (OPMYJIBI,
HEOoOXoauMbIe ISl €€ peIleHus, MPOBOJUTH PAcd€Thl U CPaBHUBATH



NOJMyYeHHOE 3HAaueHUE (PU3NYECKOW BEITUYMHBI C H3BECTHBIMHU
JTaHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh TMPU TIOMOIIN
(U3NYIECKUX METOOB, UCIIOJIb3Ysl ONMUCAHHUE MCCIIEAOBAHMUS, BBIICIATh
IpoBepsieMOe TPEANOIOKCHUE, OIEHUBATh MPABWIBHOCTh TOPSIKA
NIPOBEJICHUS UCCIIIOBAHNS, I€TIaTh BBIBOIBL;

IPOBOJUTH OIBITHl 10 HAOMIONEHUIO (PU3NYECKUX SIBICHUN WIIN
¢u3NIeCKuX CBOMCTB Ten (KamWUIApHBIC SIBICHUS, 3aBHUCHMOCTH
JABJICHUS BO3/yXa OT €ro o0béMa, TeMIepaTyphl, CKOPOCTH Tpoliecca
OCTHIBAaHWS W HAarpeBaHWS TpU H3IyYEHHWH OT IIBETa H3ITyJarollel
(mornomaromei) MOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOJBI  OT
TEMIEPATypPhl KUJKOCTH W IUIOMAAN €€ MOBEPXHOCTH, AJICKTPU3ALIUS
TET W B3aUMOJICHCTBUE OJJICKTPUUYCCKUX 3apsiOB, B3aUMOJICHCTBHE
MOCTOSTHHBIX MAarHUTOB, BU3YyaIU3aIlisl MATHUTHBIX TIOJIEH MTOCTOSTHHBIX
MarHuTOB, JEUCTBUS MArHUTHOTO IOl HA TMPOBOJHHUK C TOKOM,
CBOMCTBA 2JIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOBUTATENSI TOCTOSTHHOTO
TOKa): (OPMYJIUPOBATH MPOBEPSIEMBIC MPEAMNOIOXKEHUS, COOUpaATh
YCTAaHOBKY U3 MPEJIOKEHHOTO 000pYAOBaHUs, OMHUCHIBATH XOJ] OMbITA
1 GOpMYIMPOBATH BHIBO/IBI,

BBITIOJIHATh ~ MPSIMbIE  U3MEPEHHUS] TEeMIEepaTypbl, OTHOCUTEIHHON
BJIQXHOCTU BO3/lyXa, CHJIbl TOKa, HAMpPSKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATUYMKOB (PU3NYECKUX BEIMYMH, CPABHUBATH
pe3ynbTaThl  HM3MEPEHHl ¢ yd4yé€ToM  3aJaHHOM  abCOIIOTHOM
MOTPEIIHOCTH;

IIPOBOJUTH UCCIICOBAaHUE 3aBUCUMOCTH OJHOM (hM3HUYECKOM BETUUHHBI
OT JPYrol C HCIOJIb30BAHUEM TMPSAMBIX H3MEPEHUMN (3aBUCUMOCTH
COTPOTHUBJICHUSI TIPOBOJHUKA OT €ro JJIMHBI, TUIOMIAJH IONEPEUHOTO
CEYCHHS] U YyJIETLHOTO COIPOTHUBJICHUS BEIIECTBA IMPOBOJHUKA, CHJIBI
TOKa, WAYIIEro 4yepe3 MPOBOJHUK, OT HANPsDKEHHUS Ha IPOBOJIHHUKE,
UCCJICIOBAHNUE TIOCJIEI0BATEIILHOTO W TapaJUIeIbHOTO COEIUHEHUN
IPOBOJHUKOB): IUJIAHUPOBATh HUCCJENIOBAaHHUE, COOMPATh YCTAHOBKY U
BBITIOJIHATh U3MEPEHHUS, CIIeys] MPEJIO)KEHHOMY TIaHy, (PUKCHPOBATH
pe3ynbTaThl TOJYYCHHOW 3aBUCUMOCTH B BHJI€ TaOJUIl U TPaduUKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;

IPOBOJUTH KOCBEHHBbIC H3MEpeHUs (Pu3nyeckux BenuyuH (yleabHas
TEMJIOEMKOCTh BEIIECTBA, COINPOTHUBIICHHE TMPOBOJHMUKA, padoTa W
MOIIIHOCTH JIEKTPUUECKOT0 TOKA): TUIAHHUPOBATh M3MEPEHUsI, COOMpaATh
HKCIIEPUMEHTAIILHYIO YCTAHOBKY, CIIEys TIPEIJI0KEHHON WHCTPYKIIUH,
Y BBIUYUCIISATH 3HAUCHUE BEJIMYUHBI,

coOno/laTh MpaBUjia TEXHUKKM OE€30MacHOCTH Mpu  padbore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

XapaKTepU30BaTh MPUHIUIIBI JCUCTBUS HW3YYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWUCTB C OMOPOM HA WX OMUCaHusA (B TOM YHCIIE:
CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIIepMETP,
BOJIBTMETP, CUETUMK DICKTPUUCCKON IHEPTUH, IIEKTPOOCBETUTEIHHBIC
puOOPHI, HarpeBaTeibHbIC AIIEKTPOTIPUOOPHI (mpumepsl),
ANEKTPUYECKUE TPETOXPAHUTENH, DJICKTPOMATHUT, DJICKTPOIABUTATEID
MOCTOSTHHOTO TOKAa), HMCHOJIb3ysd 3HAHUS O CBOWCTBAX (DHM3MYECKUX
SIBJICHUM W HEOOXOMMbIEC (PU3NYECKHIE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M U3MEPUTEIHHBIC
npuoOpsl MO CXeMaM W CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIN



K

TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIH BHYTPEHHETO
CTOpaHHUs, JIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBI JJIEKTPUICCKHIX
enel ¢ TOCIeNOBaTeNbHBIM W MapajUICNbHBIM  COSIUHEHUEM
AJIEMEHTOB,  pa3juyas  YCJIOBHBIE  OOO3HAUCHHUS  DJIECMEHTOB
AIIEKTPUICCKUX LICTICH;

NPUBOJAUTH TMpPUMEPHl  (HaXOoAWTh WHGOpPMALMIO O TpHUMEpax)
NPAaKTHYECKOTO HCIIOJIb30BaHMS (U3MUECKUX 3HAHWU B MOBCEIHEBHOMN
KU3HU JIJI1 oOecriedeHrs 0€30MMacHOCTH MpU oOpallieHu: ¢ IpruoopaMu
Y TEXHHYECKUMHU YCTPONUCTBAMH, COXPAHEHUS 30POBbsI U COOIIOICHUS
HOPM 3KOJIOTUIECKOTO MOBEACHUS B OKPYXKAIOIICH cpejie;
OCYIIECTBIISITh TMOUCK HWHPOpPMAIMK (U3HUECKOTO COACPKAHHS B
WNuTepHeTe, Ha OCHOBE WMCIONIMXCS 3HAHUH W TYyTEM CpaBHECHUS
JIOTIOJTHUTEIBHBIX MCTOYHHKOB BBIICTATh HWH(GOpPMAIIO, KOTOpas
SIBIISICTCS] IPOTUBOPEYMBON HITH MOXKET OBITh HEIOCTOBEPHOIA;
UCIIOJIb30BaTh MPU  BBIMOJHEHUWH Y4YEOHBIX 3aJaHUN  Hay4dHO-
NOMYJISIPHYIO JTUTEpaTypy (U3UYECKOTO CONEp)KaHUs, CIPAaBOYHbBIC
MaTepuaybl, pecypchl cetu  MuTepHer, BiaaeTh NpuUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHUCbMEHHBIC U KPATKUE YCTHBIE COOOIIEHUS,
00001masi UHPOpMalUI0 M3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOTO
colepKaHusl, B TOM 4YHCIEe NyOJUYHO MPEACTABIATH PE3YIbTaThl
NPOCKTHOW WM MCCIENOBATEIbCKOW JESATEIBHOCTH, TMPU ITOM
IPaMOTHO UCIIOJIb30BaTh W3YYEHHBIM MOHATUHHBIN amnmapar Kypca
(U3HKH, COPOBOXK/IATh BBICTYIICHHE MTPE3CHTAIIUECH;

IpY BBINOJIHEHUU YYEOHBIX MPOEKTOB U HCCICAOBAHUM (PU3MUYECKHUX
MPOLIECCOB paclpeeisaTh OO0SI3aHHOCTH B TPYINE B COOTBETCTBUU C
MOCTABJICHHBIMU 33J[a4aMHU, CJICIUTDH 32 BBHIIIOJTHEHUEM IIJIaHa JEHCTBUN
U KOPPEKTHPOBATH €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B
JeSTeIbHOCTD TPYIIIBI, BBICTPAUBaTh KOMMYHUKATHUBHOE
B3aMMOJICHCTBHE, MIPOSIBIISIS TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.

KOHIly oOyueHus B 9 KJjacce MpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

VCHIOJIB30BAaTh IIOHATHUA: CUCTEMA OTCYETA, MATEPUAIBHAS TOYKA,
TPaeKTOpus, OTHOCUTEIIBHOCTH MEXaHUYECKOTO JIBUKECHUS,
nedopmanus (yrnpyras, IiIacTUYecKas), TpeHUE, IIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, HEBECOMOCTh U TEPErpy3KH, IIEHTP THKECTH, aOCOIIOTHO
TBEPLOE TEIO, LEHTP THKECTA TBEPAOIO Tela, pPaBHOBECHUE,
MEXaHUYeCKue KOJeOaHus U BOJHBI, 3BYK, HH(OPA3BYK U YJIbTPa3BYK,
DJIEKTPOMArHUTHBIE BOJIHBI, IKajda 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JAJbHO30PKOCTh,  CHEKTPHl  HCIYCKaHUS U
norJyommenusi, anbda, 6eTa- U ramMma-u3TydeHUs, HU30TOIbI, SACpHAS
DHEPIEeTUKA,

pasnyath SIBJICHHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE
JIBIDKEHUE, PAaBHOYCKOPEHHOE TMPSMOJIMHEWHOE IBUKEHUE, CBOOOIHOE
MMajgeHue  TeJ, PaBHOMEPHOE  JBWXXEHHE TI0  OKPYXKHOCTH,
B3aMMOJICCTBHE TE€J, PEAKTUBHOE JIBIDKCHHE, KOJIEOATEIhHOE
JBIDKEHUE (3aTyXarollue W BBIHY)KJICHHBIE KOJeOaHus), pPE30HaHC,
BOJIHOBOE  JIBUKEHUE, OTPaXXEHUE  3BYKa, MPAMOJIMHEUHOE
pacnpoCTpaHEHUEe, OTPAXEHUE U IPEIIOMIIEHUE CBETA, IOJHOE
BHYTpPEHHEE OTPa)KEHHE CBETA, Pa3joKeHHUE OEJ0ro CBeTa B CHEKTP U



CJIOKE€HUE CHEKTPaJIbHBIX LIBETOB, AMCIEPCHUS] CBETA, E€CTECTBEHHAas
PaANOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa M3ITyYECHHS)
0 ONHUCAHUI0O HMX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE M3YYCHHBIX (U3MUECKUX SBJICHUA B
OKpy»XarollleM MHUpe (B TOM uuciie (pu3andeckue sIBICHHUS B MPUPOJIE:
OPWIUBBL M  OTJIMBBL, JBWXKeHUE 1uiaHeT COJIHEYHOM CHUCTEMBI,
PEaKTUBHOE JBUKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSITUE 3BYKOB
KUBOTHBIMH, 3E€MIICTPSICEHUE, CEUCMHMUYECKHE BOJHBI, I[yHAMH, 3XO,
[[BE€Ta TEJ, ONTUYECKUE SIBJICHUSI B MIPUPOE, OMOJIOTHYECKOE JEeHCTBUE
BUJIUMOTO,  YJIbTPA(HUOJETOBOTO U PEHTTEHOBCKOIO  HW3IyYEHHUH,
€CTECTBEHHbIM  paJMOAaKTUBHBIM  (OH,  KOCMUYECKHE  JIy4H,
PaAMOAKTUBHOE HW3JIYYEHUE MPUPOJHBIX MHUHEPAJIOB, JIEUCTBUE
PaAMOAKTUBHBIX M3JIyYEHUA Ha OpPraHuM3M 4YeJOBeKa), MpPH HTOM
NEPEeBOJIUTh  NPAKTUYECKYI0  3a7ady B  y4eOHyIO,  BBIIEIATH
CYILIECTBEHHBIEC CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUM;
ONMKCHIBATh HW3YYCHHBIE CBOMCTBA Tel U (PU3UYECKUE SIBICHUA,
UCTIOJNIb3Ysl (PU3WYECKUe BETWYUHBI (CPEIHSASI U MTHOBEHHAsi CKOPOCTh
TeJa MpU HEPABHOMEPHOM JIBXKEHUH, YCKOPEHHE, IIepeMEIeHUE, yTh,
yrjaoBasi CKOpPOCTh, CHJIa TPEHUS, CUJIa YNPYTOCTH, CUJIA TSIKECTH,
yCKOpeHue CBOOOJHOIO MaJeHMs], BEC Tejla, UMIYJbC TeJa, UMITYJIbC
CWJIbI, MEXaHH4Yeckasi paboTa M MOIIHOCTb, MOTEHIMAIbHAS DHEPruUs
Tesna, MOJAHITOTO HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIIUATbHAS YHEPTHUs
C)KaTOW TMPY>KUHBI, KUHETUYECKas DSHEPIus, IOJHas MeXaHU4ecKas
SHEPrus, MEPHOJ U 4YacToTa KoyieOaHWW, NJIMHA BOJIHBI, TPOMKOCTH
3ByKa M BBICOTA TOHAa, CKOPOCTb CBETa, IOKAa3aTellb MPEIOMIICHUS
Cpenbl), MpU OINKWCAHUU MPABWIBHO TPAKTOBATh (PU3MUYECKHUIN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, OOO3HAUECHUS U EIUHUILI (PU3NYECKUX
BEJIMYHMH, HAXOAUTHh (hOPMYIIbI, CBS3BIBAIOIIME JTAHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TpadUKH H3YYEHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BEITUYMNH;

XapaKTepU30BaTh CBOWCTBA Tes, (PU3WYECKHUE SIBICHUS WU TIPOIECCHI,
UCIIOJIb3YSI 3aKOH COXPAHEHMS SHEPTHH, 3aKOH BCEMHPHOTO TATOTCHHUSI,
OPUHIUI CYNEPIO3UIMN CUJI, TPUHIIUI OTHOCHUTENbHOCTH [ ammies,
3aK0HBI HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IOpPEJOMJICHUS] CBETA, 3aKOHbI COXPAHEHHUsS 3apsI0BOTO M MacCOBOIO
yuceNl TMpU SAJEPHBIX peaklusxX, MpPH JTOM JlaBaTh CIIOBECHYIO
GOpMyIHpPOBKY 3aKOHa M  3alHMCHIBaTh €r0  MaTeMaTHU4ecKoe
BBIPAKEHUE;

OOBSCHATh (PU3UYECKHE MPOLIECChl U CBOWCTBA TEJI, B TOM YHUCIE U B
KOHTEKCT€  CUTyalluii  NPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:
BBISIBIIATh TPUYUHHO-CJICICTBEHHBIC CBS3H, CTPOUTHh OOBSICHEHHE U3 2—
3 JIOrMYECKMX IIaroB C ONOpOol Ha 2—3 M3yYEHHBIX CBOMCTBA
bus3nUecKuX SBICHUM, PU3NIECKUX 3aKOHOB MJTH 3aKOHOMEPHOCTEHH;
pemath pacu€THble 3aJaud (ONMHMparoNIMecs Ha cuctemMy u3 2-3
YpaBHEHWH), UCHOJB3Yys] 3aKOHBI H  (OPMYJBI, CBS3BIBAIOIIHIEC
¢u3nueckue BEIWYMHBI: HAa OCHOBE aHalIMW3a YCJIOBHS —3a/Jauu
3aMHUChIBaTh KPAaTKOE YCJIOBHE, BBISIBISITH HEJOCTAIONIME  WIIH
M30bITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOAMMBIC
JUTSL pEIIeHHs, TMPOBOJIUTH PACUETHI U OIICHUBATh PEATUCTHYHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UUECKOUN BEIMYUHBI,



pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEUIUTh NpHU MOMOIIU
(u3HUECKUX METOJIOB, UCIOJIb3YsI ONMKMCAHKUE MCCIEIOBAHUS, BBIICIAThH
IpOBEpsSEMOEe TMPEIINOJIOKEHUE, OICHUBATh IMPABHIBHOCTh MOPSIKA
IPOBEJICHUSI HCCIIEIOBAaHUs, JelaThb BBIBOJbI, HHTEPIPETHUPOBATH
pe3ynbTaThl HAOIIOACHUH U OTBITOB;

POBOJUTH ONBITHl MO HAOMIOACHUIO (PU3UYECKUX SIBJICHUW WU
(bu3HUecKX CBOMCTB Tel (M3yueHHe BTOPOTo 3akoHa HeloToHa, 3aKoHa
COXpaHEHUsl PHEPI'HH, 3aBUCUMOCTh MEpHUoJa KoJeOaHU MPY>KUHHOTO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTD OT
aMIUTUTYJIbl MaJIbIX KoJieOaHuM, MNPSIMOJUHEHHOE paclpoCTpaHEHUE
CBETa, pas3jokeHue Oenoro cBeTa B CIEKTp, H3YYEHUE CBOMCTB
M300paKEeHUS B IJIOCKOM 3€pKajie U CBOMCTB U300pakeHUs MpeaMeTa B
coOuparoliieit MH3e, HabJI0/IEHUE CIUIONIHBIX U JTIMHEHYAThIX CIIEKTPOB
U3ITyYCHHUSI): CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY M3 H30BITOUYHOTO
Habopa OOOpYJOBaHUs, OMHUCHIBATH XOJ OMNBITA U €ro pPe3yJbTaThl,
(bopMyIHpOBATH BHIBOIBI;

OPOBOJUTh TMpPU HEOOXOJUMOCTH CEPUI0 TMPSMBIX H3MEPEHHUIA,
ompenenss cpeaHee 3HAYeHHE H3MepsieMor BenuduHbl ((OKYyCHOE
paccTosiHue coOuparoeid JUH3bI), O0OCHOBBIBATH BBIOOpP cCrOCoOa
U3MepeHus (M3MEPUTETHLHOTO MTPUdopa);

MPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEM (DPU3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBUCUMOCTH IyTH OT BPEMEHU
IpY PaBHOYCKOPEHHOM JIBMKCHUHM 0€3 HayalbHOM CKOPOCTH, MEPHOJIa
KOJIe0aHW MaTEeMaTUYECKOro MasiTHUKA OT JJIMHBI HUTU, 3aBUCUMOCTHU
yria OTpakeHUs! CBETa OT yrJja MaJIeHusl U yria MpeJoMIICHHUs OT yriia
najieHus): TUIAaHUPOBATh MCCIIEIOBAaHUE, CAaMOCTOSITEIbHO COOMpaTh
YCTAaHOBKY, (DUKCUPOBATh PE3YyJbTaThl MOJYYCHHOM 3aBHUCUMOCTH
(U3UYECKUX BEIMYMH B BHUJIC TAOJUIl U rpadUKOB, ACIaTh BHIBOIBI 11O
pe3ynbTaTam HCCIIEI0BaHNUS,

IPOBOJUTH KOCBEHHBIE H3MEpeHUs (PU3MUECKUX BEIMYUH (CpeaHsis
CKOPOCTb ¥ YCKOPCHHE Tena IpH DPaBHOYCKOPECHHOM JIBHIKCHHH,
YCKOPEHHE CBOOOJHOTO MaJeHUs, )KECTKOCTh MPY>KUHBI, KOADOUITMESHT
TPEHUS] CKOJBKEHUSI, MEXaHW4ecKass padoTa WU MOIIHOCTh, 4acTOTa U
nepuoJ; KojJeOaHWul MaTeMaTUYeCKOro M MPYKHHHOTO MAasiTHUKOB,
ONTHYECKasi Cujla COOMpAIOIIeH JIMH3BI, PATUOAKTUBHBIA (POH):
TUTAHUPOBATh U3MEPEHHUs, COOMPaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJIHATh ~ WM3MEPEHHs], CIeAys TMPEeUIOKEHHON  HMHCTPYKIIUH,
BBIUKCIIATh 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH IMOJYYCHHBIC
pe3yJIbTAThI ¢ YYETOM 3aJaHHOU MOTPEIIHOCTU U3MEPEHU;

coOno/laTh TMpaBUjia TEXHUKKM OE€30MacHOCTH Mpu  padbore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

paznuyaTh OCHOBHBIC TMPU3HAKKM HW3YYEHHBIX (PU3NYECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCOJIIOTHO TBEPIIOE TEIO, TOUCYHBIM MCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHEeTapHas MOJENb aToMma, HYKJIOHHas
MOJIEJIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh MPUHIUIBI JCUCTBUS HW3YYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OmucaHus (B TOM YHCIIE:
CIUIOMETpP, JATYUKHU TOJOKEHHUS, PACCTOSIHUS M YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMEPUCKOIN, (oToamnmapar, ONTUYECKHE CBETOBO/IHI,
CIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), MCHONB3ysd 3HAHUA O



CBOMCTBax (DU3MYECKUX SBJICHUHM U HEoOXoaumble (punyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M  CXEMaTHYHbIE PHUCYHKH  H3YUYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEpPUTETbHBIX npudopoB u
TEXHOJIOTUYECKUX TMPOIIECCOB MPHU PEUICHUU Y4EeOHO-TIPAKTUYECKUX
3a/1ay, ONTUYECKUE CXEMBbI ISl MOCTPOCHUSI M300paKEHUI B TUIOCKOM
3epKajie ¥ coOuparoien JMH3e;

OPUBOJAUTHL MpUMEpPHl  (HaXOAUTh UWHOOPMAIMIO O MpuUMepax)
IPAKTUYECKOTO MCIOIB30BaHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU JIJI1 oOecriedeHrs 0€30MMacHOCTH MpU oOpallieHuH ¢ IpuoopaMu
U TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHHUSI 3I0POBbSI U COOJIOJCHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY>KaIOIIEH cpejie;
OCYUIIECTBJIATh MOUCK HHPOpMaUU (HU3UUYECKOTO COJIEPKAaHUS B
WNuTtepHere, caMoCTOATENbHO (GOPMYIHpPYST TMOUCKOBBIM  3ampoc,
HAaXOJMUTh  TYTU  ONPENEJICHUS  JOCTOBEPHOCTH  MOJYYCHHOU
uH(pOpMAIIMM Ha OCHOBE HMMEIONIUXCS 3HAHUH W JIOMOJIHUTEIBHBIX
HUCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBIMOJHEHWH Y4YEOHBIX 3aJaHUN  HAy4YHO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO COJIepKaHMs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu MuTepHer, BiaaeThb NpUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMK U3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIC TMCbMEHHBIE U YCTHBIE COOOIIIEHUSI HA OCHOBE
uH(pOpPMAIIUU U3 HECKOJIBKUX HCTOYHUKOB (DPM3UUECKOTO COACpPKaHUSA,
myOJIUYHO MPE/ICTABIIATh pe3ynbTaThl MPOEKTHOM WIH
UCCJIeI0BATENLCKON JAESTEIBHOCTH, IPU 3TOM TPAMOTHO HCIIOIb30BATh
W3YYCHHBIM TOHSATHUMHBIA anmapar H3ydyaeMmoro pasjeia (U3NKU U
COTPOBOK/IaTh BBHICTYIJICHUE TMPE3CHTAIMEeH ¢ Yy4ETOM OCOOCHHOCTEH
ayJIUTOPHUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos
Ne HaumenoBanue pa3jaesioB JuaexkTpoHHbIe (HU(pPOBbHIE)
KonTposabHubie IpakTnyeckue
n/m | W TeM NPOorpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3pnen 1. ®usuka u eé pojib B IO3HAHMH OKPY/KAKIIET0 MUpPa
1.1 ®du3uka - HayKa O IPUpoe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 DU3NYECKUE BETUYNHBI 2 1 https://m.edsoo.ru/UDCTC8RID
EcrecTBeHHOHay4HbIN
1.3 2 1 https://m.edsoo.ru/ZOL7QLIIS
METO/1 O3HAHUS
Hroro no pazneny 6
Pa3nes 2. [lepBoHayaibHbIe CBeJeHHS O CTPOEHHUH BellecTBa
2.1 Crpoenue BelecTna 1 https://m.edsoo.ru/2SJI51M41
JIBrxeHue u
2.2 B3aMMO/JICVCTBUE YaCTHUL] 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEILIECTBA
ArperaTHbie COCTOSTHHS
2.3 2 https://m.edsoo.ru/ONOVIXY1K
BEILECTBA
Wroro no pazueny 5
Pa3nen 3. /IBukeHne U B3auMoaeiicTBUE TeJl
3.1 MexaHn4eckoe JTBHKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Nuepuus, macca, 4 1 https://m.edsoo.ru/GXPU4MTS5P




IIJIOTHOCTB

3.3 Cuna. Bunsr cun 14 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
Hasnenue. [lepenaua
aBJICHUS TBEPIABIMU
4.1 g pA 3 https://m.edsoo.ru/XODW367P2
TeJaMHU, )KUJIKOCTSIMHU U
razamu
4.2 JlaBlieHME KUIKOCTH https://m.edsoo.ru/2MVXZ0K1 4
4.3 ATMOC]epHOE TaBICHHE 6 https://m.edsoo.ru/T7134SXNO
JelicTBUE KUIKOCTHU U Ta3a
4.4 Ha NOTpyKEHHOE B HUX 7 3 https://m.edsoo.ru/NFE6OY8NK
TEJ0
Wroro no pasaeny 21
Pa3nen 5. PaGoTra u MOIHOCTH. JHeprus
5.1 Pabora 1 MOIITHOCTE 1 https://m.edsoo.ru/75SLMREDY 1
5.2 [IpocThie MEXaHU3MBI 1 https://m.edsoo.ru/5S04NQXKX9
53 MexaHnuueckasi SHeprus 1 https://m.edsoo.ru/G30454EMT
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO
68 12

YACOB I10 [TPOTPAMME




8 KUIACC

HaumenoBanue KosmuecTBo yacos
Ne dueKkTpoHHbIE (LM (POBbLIE)
pa3iejioB H TeM KoHTpoJibHbIC IIpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NPOrpaMmslI padoThI padoThI
Pa3pgen 1. TensioBbIe IBJICHUSA
CrtpoeHnue u CBOMCTBA
1.1 7 https://m.edsoo.ru/R§QZNCIPM
BEIIIECTBA
1.2 TenoBsle mpoueccsl 21 1 5 https://m.edsoo.ru/FI42ASVZA
Hroro no pazneny 28
Pa3nes 2. DinekTpuyecKkue H MATHUTHBIE SIBJICHUS
DNEeKTpUUECKUE 3apsbl.
2.1 3apsoKeHHBIE Tela U UX 7 1 https://m.edsoo.ru/R4AQORCTQ4
B3aWMO/ICHCTBUE
[TocTostHHBIN
2.2 . 20 2 7 https://m.edsoo.ru/PBOQBOWS2B
ANEKTPUIECKUN TOK
2.3 MarHuTHbIE SIBJICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
DJIeKTpOMarHuTHas
2.4 4 https://m.edsoo.ru/7QOD8EL1S5
WHIYKITHS
Uroro no pazgeny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO
68 4 14.5

YACOB I10 [TPOTPAMME




9 KIIACC

HauMeHoBaHue KoanuyecTBO 4acos
Ne dueKkTpoHHbIE (LM (POBbLIE)
pa3iejioB H TeM KoHTpoJibHbIC IIpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NporpamMmmsbl padoTbl padoThI
Pa3zgen 1. Mexannueckue siBJICHUA
Mexanunueckoe
1.1 IIBIKEHUE U CIIOCOOBI 10 1 https://m.edsoo.ru/CEOGHRGTL
€ro ONUCAHUSI
1.2 B3anMmonelicTBue Ten 20 1 3 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPAHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Pasznea 2. Mexann4yecKkue K0J1e0aHUA U BOJTHBI
MexaHnuyeckue
2.1 7 3 https://m.edsoo.ru/S5VIGSAI3
KoJIeOaHus
MexaHHUeCcKHe BOJIHEL
2.2 8 1 3 https://m.edsoo.ru/DHIJG8AS50
3ByK
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DIIEKTPOMarHUTHOE
oje u
3.1 6 2 https://m.edsoo.ru/DT98B8EY0
AJIIEKTPOMATrHUTHBIE
BOJIHBI




Uroro no pazaeny 6
Pasznen 4. CBeToBbIC ABJICHUSA
3aKOHBI
4.1 6 https://m.edsoo.ru/HBN3NMK2M
pacpocTpaHeHHUs CBeTa
JIMH3EI 1 ONTHYECKHE
472 6 https://m.edsoo.ru/20WNYKRX1
IPUOOPHI
Paznoxenue 6exoro
4.3 3 https://m.edso0.ru/2Z5AHODTO
CBETa B CIICKT]
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
Hcnyckanue u
5.1 MOTIJIOIEHHE CBETA 4 https://m.edsoo.ru/BKSE4AQQ8
aTOMOM
CtpoeHne aTOMHOTO
5.2 6 https://m.edsoo.ru/U3WX2R61IB
aqpa
5.3 SAnepHbie peakuu 7 https://m.edsoo.rut/TMMVY9VSF
Hroro no pasaeny 17

Pasnen 6. [loBTopuTe1bHO-00001IaK01IIMIT MOAYJIb

[ToBTOpEHME M

000011IEH1E
6.1 9 https://m.edsoo.ru/JKQXVISBE
COJIepKaHus Kypca
¢buzuku 3a 7-9 knacc
Wroro no pazmeny 9




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27







ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Ne KouunyecTBo 4yacoB
DJIEeKTPOHHbIE
Hara uudposeie
n | Tema ypoka KoHTpoJibHbIE IIpakTH4eckue
Bcero U3y4YeHus o0pa3oBaTe/bHbIE
/ paGoThI padoThI
pecypchl
1
®dusuka — Hayka o
npupoje. SABneHus https://m.edsoo.ru/35YPBI
1
npupobl. Pusznyeckue W5K
SIBJICHUS
Mexanudeckue, TEIUIOBLIE,
JJIEKTPUYECKHUE, ! https://m.edsoo.ru/116US3
MAarHUTHBIE, CBETOBBIC, L6H
3BYKOBBIC SIBICHUSA
Pu3nyecKue BeJIMYNHbI U | https://m.edsoo.ru/6ZYFTF

HUX U3MECPCHHUC

PA7

Ypok-uccnenoBanue
"N3mepenune Temneparypsl
IIPY TIOMOILH >KUIKOCTHOTO
TEPMOMETPA U JATYUKA
TeMIEPaTyphl"”

https://m.edsoo.ru/VQGCN
8IMP

Kak ¢usuka u npyrue
€CTECTBEHHbIE HAYKH
U3Y4aroT IPUPOAY.

https://m.edsoo.ru/3LPP2H
PX2




EcrectBeHHOHAYUYHBIN
METO/] TO3HAHMS.
Onwucanue GU3NIECKUX
SIBJIEHUW C IIOMOILBIO
Mozeen

Ypok-uccienoBanue
"[IpoBepka rumoTe3bl:
JaJIbHOCTH I0JIETA LIApUKa,

https://m.edsoo.ru/9YLZIT

6 MYIIEHHOTO EMU
TOPU30HTAIIBHO, TEM -
0oublIIEe, YeM OOJIBIIIE
BBICOTA ITyCKa"
Crpoenue BemecTna.
7 OmnLBITHI, JOKA3EIBAIOIINE https://m.edsoo.ru/FSPU40
JUCKPETHOE CTPOEHUE LYR
BeIlleCTBA
3 JIBr>KeHre 4yacTHIl https://m.edsoo.ru/HQ31S
BEIIIECTBA NI1F3
Ypok-uccnenoBanue
9 «OTBITEI IO HAOJTFOICHUTO https://m.edsoo.ru/FT87UN
TEIUIOBOTO PACIINPEHUS TLS
ra3oBy
ArperaTHble COCTOSIHUS https://m.edsoo.ru/STRDW
10
BEIIIECTBA ACXM
1 B3anmocssa3e Mexny https://m.edsoo.ru/AWM1
CBOMCTBaMH BEIIECTB B DBI48




pa3HbIX arperaTHbIxX
COCTOSTHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOEHHOCTH
arperaTHbIX COCTOSHUI
BOJIbI

Mexanuueckoe IBMKEHUE.

https://m.edsoo0.ru/3W6CCI

12 | PaBHOMepHOE U HB1
HEPAaBHOMEPHOE JIBUKECHHUE
13 Cxopoctb. Eaunauiis https://m.edsoo.ru/29GPTJ
CKOpPOCTH AKL
Pacuer mytu u BpeMeHun https://m.edsoo.ru/PVHMN
14
JBHXKCHUSA WAUA
WNuepuus. 3aKkoH UHEPIUH.
15 BzaumojeiicTBue T Kak https://m.edsoo.ru/KX5510
[IpUYNHA N3MEHEHUS IBX
CKOPOCTH JIBUKEHUS TEl
IInoTHOCTH BelecTBa.
https://m.edsoo.ru/0S71X3
16 PacueTr Macchl 1 00beMa DPS
TeJla T0 €ro MIOTHOCTHU
JlaGopaTtopHnas pabota
17 «On M IIOTHOCTI https://m.edsoo.ru/OH22P
) peneleHue mioTHOC XTCX
TBEPIOTO TEJIA»
13 Penrenue 3amad mo teMe https://m.edsoo.ru/SODYV
"ITimoTHOCTH BemecTBa" YG49
19 | Cuna kak XapakTepUCTUKa https://m.edsoo.ru/NV56F




B3aumoencTeus Tei. Cuia
ynpyroctu. 3akoH ['yka

YIG2

JlaGopaTtopHnas pabota
«M3y4eHune 3aBUCHMOCTH

https://m.edsoo.ru/PXXW6

20 | pacTsoKeHUS (L[e(bopMaunnz DHXE
MPY>KUHBI OT MPUIOKEHHOMN
CUJIBI»
SBaenue tarorenusa. Cria https://m.edsoo.ru/OCWIX
21
TSDKECTHU FNOE
CBs13b MeXly CUIION
2 TSHKECTH U MacCOH TeJa. https://m.edsoo.ru/SPZHP
Bec Tena. Pemenue 3amau V1YJ
o teMe "Cuia Tsokectu"
Cuiia TsKeCcTH Ha APYTrux
23 Y T — https://m.edsoo.ru/IM2DO
eTax. 3UYECKHE KYLI
XapaKTEPUCTUKHU IIJIAHET
24 H3mepenue cu. https://m.edsoo.ru/IT1ZGK
dnnamometp CKH
https://m.edsoo.ru/UAQ1S
25 Bec Tena. HeBecomocTh : 8I;QSE HLEES00.I
CrnoxxeHue AByX CHll,
HaIlpaBJIEHHBIX 10 OJTHOMN https://m.edsoo.ru/L6SNU
26 .
IIPSIMOU. ZNZ8
PaBHOpElcTBYIOIIASA CHIT
7 Pemrenue 3agad mo reme https://m.edsoo.ru/MKPXD

"PaBHonelicTBytomas cui"

ZNX5




28

TpeHue ckoybxeHus u
TpeHue 1nokosi. TpeHue B
MPUPOJIE U TEXHUKE

https://m.edsoo.ru/TA1EQS
MMH

29

JlaGopaTtopHnas pabota
«M3yueHue 3aBUCUMOCTH
CHWJIBI TPEHUS CKOJIbKEHUS
OT CHJIBI JIaBIICHUS U
Xapakrepa
COIIPHKACAIOIIUXCS
ITOBEPXHOCTEMN

https://m.edsoo.ru/TAQP4
B30A

30

Pemenue 3anau Ha
onpeaeeHue
PaBHOAECHCTBYIOIIEH CUIIBI

https://m.edsoo.ru/5YY?23
XXSD

31

Pemenue 3amay no remam:
«Bec Tenay, «I'paduueckoe
HU300paKEHHUE CUIT»,
«Cumibny,
«PaBHOEHUCTBYIOMIAS CUID»

https://m.edsoo.ru/T9V639
RZF

32

KonTponbHas pabora no
TeMaM: «MeXxaHHIeCcKoe
IBIDKeHHE, «Macca,
IIOTHOCTEY, «Bec Temay,
«['papuueckoe
U300paxKeHHEe CUI,
«Cuie»

https://m.edsoo.ru/P4R0O8
WE4D

33

JaBnerune. CriocoOb1
YMCHBIICHUA U

https://m.edsoo.ru/25TVM
1FDL




YBCIUYCHUA OaBJICHUA

[aBiienue rasa.
3aBUCUMOCTbD JaBJICHUS

https://m.edsoo.ru/544YM

34
rasa ot oonéma, X9WR
TeMnepaTypbl
Ilepenaua naBieHus
35 TBEPJBIMU TEJIAMH, https://m.edsoo.ru/CG5P08
JKUIKOCTSIMU U ra3aMu. NWO
3akon ITackans
JlaBiaeHue B )XUIKOCTH U
https://m.edsoo.ru/K7T121
36 rase, BI3BaHHOE oUC
JIEUCTBUEM CHIIBI TSKECTHU
Pemenue 3agad mo reme
37 il https://m.edsoo.ru/UHHCS
«JlaBieHUE B JKUIKOCTH U RB6W
rase. 3axoH Ilackams» -
38 o T T ———— - https://m.edsoo.ru/7HDBM
ooO1aronmecs cocyn DHR?
. https://m.edsoo.ru/67X2LF
39 I'uppaBiuyeckuii mpecc
396
40 Manomertpsl. IlopiiaeBoi https://m.edsoo.ru/5G846G
JKUJTKOCTHBIM Hacoc 718
ATtmochepa 3emin.
[IpuunHbI cyliecTBOBaHUS
. https://m.edsoo.ru/DRQ6Z
41 BO3/IYIITHOW 000JIOYKHU

3emiu. 3aBUCUMOCTD
aTMOC(EepHOTO JTaBJICHHS

PWIM




OT BBICOTHI HaJl YPOBHEM
Mopst

Bec Bo3nyxa. https://m.edsoo.ru/PYRNE
42
AtmocdepHoe naBieHNE DISY
H3mepenune atMochepHOro
https://m.edsoo.ru/2I183TIP
43 nasiieHusi. OTbIT D4
Toppuuennu T
3aBUCUMOCTH
44 aTMoc(hepHOTro JaBICHHUS https://m.edsoo.ru/YWJFW
OT BBICOTBI HaJl YPOBHEM MZ1]
Mopst
bapomerp-anepoun.
45 A P ‘bp PO https://m.edsoo.ru/WBNX
T™MOC(hepHOE 1aBJICHUE HA TPTGR
pa3IMYHBIX BBICOTAX
Pemenue 3agad mo reme https://m.edsoo.ru/YWVW
46 n "
AtmocdepHoe naBieHue L5TA1
JlericTBHE )KMIKOCTH U ra3a
https://m.edsoo.ru/SMG9F
47 | Ha NOrpy>K€HHOE B HUX RAGE
Teno. ApxumenoBa cuiia
JlaGoparopHas paboTa
«Onpenenenne
. https://m.edsoo.ru/7U40ID
48 BBITAJIKUBAIOIIEH CHJIBL, LK2
JIEUCTBYIOIIEH HA TEJIO,
MOTPY>KEHHOE B KUIKOCTBHY
49 JlaGopatopHast paboTa 1o https://m.edsoo.ru/OUOBG

teMme «Hccienosanue

KKSW




3aBUCUMOCTH Beca TeJa B
BOJle OT 00BEMa
MOTPYKEHHOU B KUIKOCTh
YacTH TeJa»

50 iapanmie T https://m.edsoo.ru/UMAE9
I . Q10Y
JlaGopaTtopHnas pabota
"KoHcTpynpoBanue
51 apeoMeTrpa Ui https://m.edsoo.ru/BGOVB
KOHCTPYHUPOBAHUE JIOJKUA U S63P
OIpenIeNIeHuE €€
rpy30H01bEMHOCTH"
Pemenune 3agau o temam:
«IInaBanue cynos.
57 BosyXoriapasue» https://m.edsoo.ru/R7VHL
) A60Q
«/laBneHue TBEpABIX TEII,
JKMAKOCTEN U Ta30BY»
https://m.edsoo.ru/1 YIR6J7
53 | Mexanuueckas pabora Ls
54 MormtHocTts. EquHUIEI https://m.edsoo.ru/4UUXI
MOIIHOCTH HRI1X
Ypok-uccnenoBasue
55 "Pacuér montHOCTH, https://m.edsoo.ru/GDB065
pa3BUBAEMOM IPU MOIBEME 558
1o JiecTHHUIIE"
56 IIpocTbie MEXaHU3MBI. https://m.edsoo.ru/8YRUO

Priuar. PaBHOoBecue cuit Ha

UGS2




pblyare

57

Konrpomnbnas padora mo
TeMme «JlaBieHue TBepabIX
TeJ, KUAKOCTEH U ra3oBy» /
Bcepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/DWLO
WOXQZ

58

PesepBHblii ypok. Paborta c
TEKCTaMH 110 TEME
«/laBnenue TBEPABIX TEII,
KUJKOCTEH U Ta30By /
Bceepoccuiickas
IIpoBepoyHas pabora

https://m.edsoo.ru/RFCSY
BI9F8

59

Pbruaru B TexHuke, ObITY U
npupoze. JlaboparopHas
pabora «MccnenoBanue
YCJIOBUI paBHOBECHS
peraara

0.5

https://m.edsoo.ru/KR7V0I
XUT

60

Pemenue 3ana4 o reme
«Y cI10BHsI paBHOBECHS
ppIyara

https://m.edsoo.ru/6AXDH
FS8N

61

Koadduuument noneznoro
JNEUCTBUS MEXaHNU3Ma.
JlaGopaTtopHnas pabota
«3mepenune KII/]
HaKJIOHHOM MJIOCKOCTH

0.5

https://m.edsoo.ru/4AYEY
ZDMW

62

Pemienne 3amad mo teme

https://m.edsoo.ru/VF5XB
QLVS




"Pa6ora, momuocts, KIT/["

MexaHnyeckas SHEeprusi.

https://m.edsoo.ru/3HQE7

63 Kunertnueckas u 1 HOYK
MOTEHITUATIbHAS DHEPTHUS
64 3aKoH COXpaHEHUs | https://m.edso0.ru/46Y227
MEXaHHUYECKOW SHEPIHU PME
YPOK-3KCIIEpUMEHT 110
TeMe "DKCIepruMeHTalIbHOE
onpeieJICHUE N3MEHEHUS
65 CHHETHIECKOR 1 | ! https://m.edsoo.ru/SM7E7
5 YTZC
MOTEHITUATBLHOM SHEPT U
IIPU CKaThIBAaHWU TeJja 1Mo
HaAKJIOHHOH MmIocKocTH"
KonTponbnas pabota no
https://m.edsoo.ru/AECZ9
66 TeMe «PaboTa U MOIITHOCTE. 1
T7EC
OHeprus» —
PesepsHsliil ypok. Pabora ¢
67 TEKCTaMH 110 TEME | https://m.edsoo.ru/MJIPG
"MexaHn4eckoe GSA3
IBHKeHHuE"
PesepBHblit ypok. Paborta ¢
63 "Pag 1 https://m.edsoo.ru/XT2SM
TekcTaMmu 110 TeMme "PaboTa. NZYM
MoiHOCTB. DHEprus" I
OBIIEE KOJIMYECTBO 68 1

YACOB I10 [TIPOT'PAMME




8 KUIACC

Ne KoumnuectBo yacos
JJIeKTPOHHbIE
Jlara uudgposbie
n | Tema ypoka KonrposbHbie IpakTuyeckune
Bcero U3ydeHus o0pa3oBaTe/ibHbIE
/ padoThI padoThI
pecypchl
n
OCHOBHBIE TIOJIOKEHUS
MOJIEKYIISAPHO- ! https://m.edsoo.ru/10BIEJ8
KUHETUYECKOU TEOPUH U UX GQ
ONBITHBIE TOATBEPKIACHUS
Macca u pazmep aTOMOB H { https://m.edsoo.ru/OMIN4
MOJIEKY I E3EH
Mopenu TBEpIOTO,
oo A3006DA3HOTO | https://m.edsoo.ru/HVW3
JKUJIKOTO U T HOT'
AOTO 1 P WMRAS
COCTOSIHHI BEIIeCTBa
OOBsicHeHHE CBOWCTB
TBEPIOTO, JKUIKOTO U
ra3zo000pa3HOro COCTOSTHUMN | https://m.edsoo.ru/DIYTZ
BEIIECTBA HA OCHOBE QHB83
MOJIOKEHUN MOJIEKYJISIPHO-
KHUHETHYECKOU TeOpUH
Kpucramnmueckue u https://m.edsoo.ru/8G73PV
1
amopdHBIE Tea M40
CmauuBaHue u https://m.edsoo.ru/7X7ZHO
1
KalnWUIAPHOCTb. XTSK




IToBepxHOCTHOE
HaTSHKCHHE

TemoBoe pacuivpenue u

https://m.edsoo.ru/I3N30K

7
CoKaTue S8L
Temmneparypa. CBs3b
2 TEMIIEPATYPBI CO https://m.edsoo.ru/5XSV6F
CKOPOCTBIO TEIJIOBOTO 15B
JIBMDKECHHS YaCTHII
Buyrpeunss sHeprusl.
yIp p https://m.edsoo.ru/BBVCI9
9 Cr1ocoOBI N3MEHEHUS
o MH6
BHYTPEHHEHN 3HEpruu
https://m.edsoo.ru/WF4J30
10 Buel Teronepenauu
70P
VYpok-koHpepeHus
"ITpakTHueckoe
11 HMCIIOJIb30BAHUE TEIJIOBBIX https://m.edsoo.ru/UU910
CBOMCTB BENIECTB U FZW
MaTepHayoB B LENIAX
sHeprocoepexeHus"
1 KommuecTBO TEMIOTHI. https://m.edsoo.ru/88291D
VY nenpHAs TEINIOEMKOCTH DIZ
YpaBHEHHE TEIOBOTO
13 Sanaca. TermoobMer 1 https://m.edsoo.ru/P52QU
. VQIE
TETIJIOBOE PAaBHOBECHE
14 JlaGopartopHas paboTa https://m.edsoo.ru/FR2N6

"UccnenoBadue IBICHUS

NSGV




TeIJI000MeHa Mpu
CMEIINBAHUU XOJOIHOM U
ropsiueit BozbI"

PacueT xonuuecTBa
TCIIJIOTHI, HCO6XO,Z[I/IMOI‘O

https://m.edsoo.ru/JSMRA

15 JUUIS HArpEBaHMs Teja U LAPW
BBIJICJISIEMOTO MM TIPH
OXJIAXKICHUH
JlaGopaTtopHnas pabota
16 "Ompeesenue yebHoi https://m.edsoo.ru/40IT1Z
JAH
TEIJIOEMKOCTH BemiecTna"
DHeprus TOIIMBA.
17 N TR —— https://m.edsoo.ru/683AIX
YWS8
CropaHus
IInaBnenue u
OTBEpJECBAHUE
13 KpPUCTALTHHUECKHX Tell https://m.edsoo.ru/JHESA1
) PJF
VY nenpHas TeniaoTa -
TJIaBJICHUS
JlaGopartopHas paboTa
19 "Ompeesenue yenbHoi https://m.edsoo.ru/LCQXV
HGHD
TEIUIOTHI TJIaBJIeHUs abaa’
20 [TapooGpazoBanue u https://m.edsoo.ru/CQG4D
KoHJeHcauus. Mcnapenue KML
71 Kunienne. Y nenpnas https://m.edsoo.ru/Y7HDJ

TCIJIOTa nap006pa3OBaHH${

M2GZ




U KOHJICHCAI[HH.
3aBUCHMOCTh TEMITEPATYPbI
KHUIICHUS OT aTMOC(EPHOTO
JIABJICHUS

BriaxxHOCTh BO3IyXa.
JlaGopaTtopHnas pabota

https://m.edsoo.ru/7KP37

22 n
OnpeneneHHeu —
OTHOCHUTEIBbHON BIAXKHOCTH
BO3/IYyXa"
Pemrenue 3aga4d Ha
23 OLIDELEICHIE BAAKHOCTH https://m.edsoo.ru/N4XJE
peaer : XGAL
BO3/yXa
[TpuHIMIIB pabOTHI
TEIUIOBLIX JIBUTATEIICH.
24 apoBas Tvp6uHa https://m.edsoo.ru/6BKWS
p Yp . WYG6
JIBurarenb BHYTPEHHETO
CrOpaHUs
KII] TermoBoro
75 nsurareis. TermnoBnie https://m.edsoo.ru/UJA3D
JBUTATEJIM U 3aIluTa RDOH
OKpYKarolleil cpebl
3aKOH COXpaHEHUs U
https://m.edsoo.ru/B1KX6
26 | mpeBpalleHHs YHEPTUHU B RPOY
TEIJIOBBIX MPOIECCax
27 IToaroroBka K https://m.edsoo.ru/9AQ53C

KOHTPOJIbHOM paboTe 1o

CiC




TeMme "TernoBbIe IBICHUS.
N3meHeHune arperaTHbIX
COCTOSIHUH BemiecTsa"

KoHnTtposbHas padoTa mo
TeMme "TernoBbIe IBICHUS.

https://m.edsoo.ru/0X0313

28
N3menenune arperaTHbix 3KU
coCTOsIHUI BemecTBa"
Onektpuszanus Ten. /[Ba
29 0118 LK DIICCKIX https://m.edsoo.ru/9E85KD
pon Y QMD
3aps/10B
Ypok-uccrnenoBanue
30 "OnekTpuzanus Tea https://m.edsoo.ru/JALQF
WHIYKLUEU U IIpU K67J
CONPUKOCHOBEHUN"
B3aumoneiicteue
https://m.edsoo.ru/LIJCQZ
31 3apsKEHHBIX TeJl. 3aKOH 759
Kynona T
DNEKTPUYECKOE TOJIE.
HarmpsixeHHOCTB
https://m.edsoo.ru/N79CZ
32 | BNEKTPUUYECKOTO MOJ. GZ1
[IpuHnun cynepno3uiumn
SIIEKTPUYECKUX MOJIEH
Hocurenu snekTpuueckux
o https://m.edsoo.ru/AFOIKA
33 | 3apsnoB. DieMEHTapHBIN DMV
3apsia. CtpoeHue aToma
34 [IpoBoaHuKY 1 https://m.edsoo.ru/U88JR99




JUDJICKTPUKH. 3aKoH
COXpaHCHHUA
SJICKTPUYCCKOTI'O 3apsaaa

Penrtenue 3amaud Ha

35 IDHMCHCHHE CBONCTE https://m.edsoo0.ru/SXWW
P OSWI5
SJIEKTPUYECKUX 3apsiI0B
DIIEKTPUUYECKHI TOK,
YCIIOBHS €T0
https://m.edsoo.ru/IS1TMP3
36 CYILIECTBOBAHUSI.
I3M
HcTounuku
ANEKTPUYECKOTO TOKA
JleficTBUS 2JIEKTPUYECKOTO https://m.edsoo.ru/Q8WUT
37
TOKa CKVT
Ypok-uccnenoBasue
"IleticTBue
38 . | https://m.edsoo.ru/ZHMKZ
P M4JU
MIPOBOJHUKH U
JUDJIEKTPUKH"
DIIEKTPUUECKUI TOK B
39 MeTALIAX. KIULKOCTIX I https://m.edsoo.ru/E4C00O
© > TRIAROE OYPF
razax
DnexTpuueckas Lelb U e€ https://m.edsoo.ru/ROW7K
40
COCTaBHBIE YacTH UDDO
Cuna toka. JlabopaTopHas
" https://m.edsoo.ru/9LHH7
41 pabora "M3mepenue u 0.5

PEryIMpPOBAHUE CUITBI

UNJI




TOKA"

42

DIIEKTPUUYECKOE
HanpspkeHue. BonpTmeTp.
JlaGopaTtopHnas pabota
"U3mepenue u
peryiupoBaHue
HanpspkeHus"

0.5

https://m.edsoo.ru/X7P0JO
FGH

43

ConpoTuBieHue
MPOBOAHMKA. Y IEIbHOE
COIMPOTHUBIICHUE BEIIECTBA

https://m.edsoo.ru/ESUOSP
C4G

44

JlaGopaTtopHnas pabota
"3aBUCUMOCTH
AIIEKTPUYECKOTO
COTIPOTUBIICHUS
MIPOBOJIHHKA OT €T0 JITHHBI,
TUTOMIAINA TIOTIEPEIHOTO
cedeHus u martepuana”

https://m.edsoo.ru/4JDASG
ZNX

45

3aBUCUMOCTh CUJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUTS y4acTKa [EeTH

https://m.edsoo.ru/VEZPE7
Q8Q

46

JlaGoparopHas paboTa
"HccnenoBanue
3aBUCUMOCTH CHIIBI TOKA,
WJIYIIETO Yepe3 pe3ucTop,
OT COTIPOTHBIICHUS
pe3ucTopa M HaNPsHKESHHS
Ha pe3ucrope”

https://m.edsoo.ru/XSTHIN
3RM




HOCJIC,I[OB&TCJ'IBHOG n

https://m.edsoo.ru/HJ99Q3

47 napasuieibHOE COeAMHEHUS 493
MIPOBOJIHUKOB
JlaGopaTtopHnas pabota
"[IpoBepka npaBuiia
43 CJIO’KEHU S HAPsIKEHUN https://m.edsoo.ru/VQ3VY
MIPH TOCIENOBATEIBHOM POT8
COCTMHEHUH JIBYX
pe3ucroposn”
JlaGopaTtopHnas pabota
49 CEE;BEEESEF?;BHH& e https://m.edsoo.ru/DPAXG
8PZJ
napajuieIbHOM
COEIMHEHUU PE3UCTOPOB"
Pemenue 3agaq Ha
50 | TPMMeHEHHE 3aKOHa Oma https://m.edsoo.ru/19ZEFK
JUTSL pa3JINIHOTO 774
COCTMHEHUS TTPOBOTHUKOB
Pa6ota u MomHOCTh
https://m.edsoo.ru/40AIXY
51 AJIEKTPUIECKOTO TOKA. N3H
3akoH [[xxoyns-Jlenma T
JlaGopaTtopHnasi pabota
57 "Onpenenenue padboOTh U https://m.edsoo.ru/VR92V8
MOIIIHOCTH 3JIEKTPUIECKOTO JHA
ToKa"
https://m.edsoo.ru/1L.3K7Z2
53 DNIEKTPUUYECKHE LIETTH U

XM




noTpeduTenu
ANEKTPUYUECKOM IHEPTHUU B
osITy. KopoTkoe
3aMbIKaHHE

ITocTostHHBIC MAar"HuThbl, UX

https://m.edsoo.ru/KL1ZHI

54 .
B3aUMOJICUCTBUE KQF
Ypok-uccienoBaHue
55 "3vyeHte ol https://m.edsoo.ru/1GL7RIJ
. , QOR
IMOCTOSIHHBIX MarHUTOB
MarunTtHoe none.
56 MarsuTHOe moie 3eMIIn U https://m.edsoo.ru/R3XX]J
€ro 3Ha4yeHue I KU3HU CRVK
Ha 3emiie
IToaroTroBka k
KOHTPOJILHOM paboTe 1o
TeMe "DIeKTpUYECKue
https://m.edsoo.ru/RTA1IB
57 | 3apsansl. 3apsyKEHHBIE TeNa 1C5
7 UX B3aUMOJEHCTBUS.
ITocTossHHEIN
AIEKTPUYECKUM TOK"
KonTpomnpHas pabora mo
TeMme "DNeKTpUIECKre
3apsiabl. 3apsKEHHbIE Tella
. https://m.edsoo.ru/ZISSW4
58 W UX B3aUMOIEHCTBUS.

[TocTrossHHBIM
JeKTpUYeCcKuit Tok" /
Bceepocculickas

ZTW




poBepoyHas paborta

59

PesepBHblit ypok. Pabora ¢
TEKCTaMU 10 TeMe
"ITocTostHHBII
AJIEKTPUICCKUN TOK" /
Bceepoccniickas
IpoBepoyHas pabora

https://m.edsoo.ru/EQRLK
PT1U

60

OmnbIT DpcTena.
MarauTHoe monie
3JIEKTPUYECKOI0 TOKa
MarnuTtHoe 1oJie KaTyIlku
C TOKOM

https://m.edsoo.ru/PC1DM
V41D

61

IIpumeHeHune
AIIEKTPOMATrHUTOB B
texHuke. JlabopaTopHas
paborta "U3ydenue
JEUCTBUS MAarHUTHOT'O
MOJIsI Ha TIPOBOIHHK C
TOKOM"

0.5

https://m.edsoo.ru/KG8XD
IUWD

62

DIIEKTPOABUTATEN
MOCTOSTHHOTO TOKa.
Hcnons3zoBanue
AIIEKTPOABHUTraTENCH B
TEXHUYECKUX YCTPOUCTBAX
U Ha TPaHCIOpTE.
JlaGoparopHas paboTa
"KoHcTpynpoBanue u

https://m.edsoo.ru/7VYQQ
DMFN




n3ydeHue paboThI
3JeKTpoaBUraTes"
OnbiTel Papajesi. 3aKoH
. https://m.edsoo.ru/YSDW3
63 3JIEKTPOMArHUTHOMN 1 AFVO
unaykiuu. [Ipasuio Jlenna
DIIEKTPOTreHePaTop.
CrniocoOsbI nony4eHus
AJIEKTPUYECKOA SHEPTHUU. https://m.edsoo.ru/LM1C7
64 1
DJIEKTPOCTAaHIIUM Ha 0D7A
BO300HOBIISIEMBIX
HMCTOYHHMKAX SHEPTUU
IToaroroBka k
65 KOHTPOJILHOM paboTe 1o ! https://m.edsoo.ru/GFS9PN
TeMe "DIeKTpUuYecKHue u C8B
Mar"HuTHbIE IBJIEHUS"
KonTponbnas pabota no
66 TeMe "IICKTDHUCCKIE 1 | https://m.edsoo.ru/APBXX
eMe EKTpHUUEeC ”e TADS
MarHUTHBIE SIBJIEHUSI
PezepsHblii ypok. Pabora ¢
67 TeKCTAMI 110 TeMe | https://m.edsoo.ru/4B8GK
YOQIX
"TennoBrle aBIeHUA"
PesepBHblit ypok. Pabora c
68 TeKCTAMI 0 TeM 1 https://m.edsoo.ru/ISHXLL
eKC 0 TeMe TXX
"MaruuTHEIE SIBICHUS"
OBIIEE KOJIMYECTBO
68 14.5

YACOB 110 ITPOTPAMME




9 KIIACC

N KounyecTBO 4acoB JJIeKTPOHHbIE
) Jara uudposbIe
n/ Tema ypoka KounTtpoJbHbie IpakTHyeckue
Bcero U3y4YeHus o0pa3oBaTe/bHbIE
n padoThbI padoTshI
pecypchl
| MexaHnyeckoe ABUKEHUE. 1 https://m.edsoo.ru/UP3188
MarepuanbHas TOUKa VCD
Cucrema orcyera.
2 OTHOCHTCILHOCTE | https://m.edsoo.ru/UWFL
0Q33T
MEXaHUYECKOTO JBUKEHUS
3 PaBHnomepHOE ! https://m.edsoo.ru/E65SRW
MPSAMOJIMHETHOE JIBUKEHHE 0OZKO0
HepaBHoMepHOE
4 MPSIMOJIMHEWMHOE JBHYKEHUE. | https://m.edsoo.ru/L0O43P
CpenHsist 1 MTHOBEHHAS YTGB
CKOpOCTH
IIpssmMonuHeiiHOE
5 ABHOVCKODEHH 1 https://m.edsoo.ru/8KUY
PaBHOYCKOPEHHOE WCHEO
JIBIOKEHUE. Y CKOpEHUE
CkopocTh MPSAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO ] https://m.edsoo.ru/HXCD
nBwkenus. ['papux F3ZC8
CKOPOCTH
7 JlaGoparopHas paboTa { { https://m.edsoo.ru/1KKIN
"OnpeneneHue yCKOpeHus JFOS8




Teja Mpu paBHOYCKOPECHHOM
JBUKEHHUH 110 HAKIIOHHOU

IUIOCKOCTH"
3 CB00OOIHOE MajieHuE TEJl. https://m.edsoo.ru/NMQA
Omnertel ["anunes 4GGEO
PaBHOMEpHOE ABMXKEHUE IO
okpyxHoctu. Ilepuoa n
9 qa(I?ZOTa o602 elljnﬂ A https://m.edsoo.ru/PVRBI
a4 ODPATICHITL DTTH
Jlunelinas u yrinoBas
CKOpOCTH
10 [lenTpocTpemuTenbHOE https://m.edsoo.ru/OSLEG
YCKOpEHHUE WFEZY
1 [Iepssbiit 3ak0H HproTOHA. https://m.edsoo.ru/T4DTU
Bekrtop cumbl RL3K
1 Bropoii 3akon HeroToHa. https://m.edsoo.ru/5A28N
PaBHOelicTBYIOIIAA cHta GVEV
Tpernii 3akoH HeroTOHA. https://m.edsoo.ru/XPFYG
13
Cyniepnio3uniust Cuit 64RM
Pemenue 3amau Ha
14 DHMEHEHIE 3AKOHOB https://m.edsoo.ru/GEM2S
PUMEHEHHE 3aKOHO AHKO
HrroTona
15 Cuia ynpyroctu. 3akoH https://m.edsoo.ru/BHBX
I'yxa XRIJQ
Penrenue 3amad mo teMe https://m.edsoo.ru/HML1
16
«Cuna ynpyroctu» AMNI12
17 JlaGopaTtopHnas pabota https://m.edsoo.ru/T4PAJ




«OrnpezneneHue KeCTKOCTU
IPYKUHBDY

AFV1

https://m.edsoo.ru/B4WPR

18 Cuna tpeHus ASI7
19 Pewenue 3anau o reme https://m.edsoo.ru/PJDH2
«Cwuia TpeHus» DCIT
JlaGopaTtopHnast pabora
20 "Onpenenenue https://m.edsoo.ru/C56RD
KOd(pUITUEHTA TPCHUS 8KX8
CKOJIb)KeHus"
Pewmenne 3anad o reme
1 "Sakons HeroTona. Cria https://m.edsoo.ru/VT3T3
' S8KBU
ynpyroctu. Cuna Tpenus”
Cuia TSKECTH U 3aKOH
2 BCEMHUPHOTO TATOTEHHUS. https://m.edsoo.ru/MEET
YckopeHnue cBOOOTHOTO XGF6Q
MajeHus
VYpok-koHpepeHus
n
JIBr>KEeHHE Tea BOKPYT
https://m.edsoo.ru/BLGG
23 TPaBUTALMOHHOIO LIEHTPA 9132559m S
(ConneuHas cuctema).
[NanakTuku"
Penrenue 3amad mo teMe
24 "CHTa TSOKECTH 1 3AKOH https://m.edsoo.ru/V02GV
8YAT
BCEMHUPHOI'O TATOTEHUS"
25 [TepBast kocMuueckas https://m.edsoo.ru/563XR




ckopocTh. HeBecomocTs 1
neperpy3Ku

G6ED

PaBHOBecue mMaTepruanbHON
TOUYKH. AGCOIIOTHO TBEPAOE

26 Tesio. PaBHoBecue TBEPAOTO https://m.edsoo.ru/AONE
TeJa C 3aKperyIEHHON OChIO MB459
BpallleHUsl. MOMEHT CHIIBI.
LenTp TsKECTH
PaBHOBecue maTepuanbHON
TOYKH. AOCOIFOTHO TBEPOEC
7 Tesio. PaBHoBecue TBEPAOTO https://m.edsoo.ru/GAMQ
TeJla ¢ 3aKPEIUIEHHON OChIO W4SLS
BpallleHUsl. MOMEHT CHJIBL.
LlenTp TsRKECTH
Pemenue 3agad mo reme
https://m.edsoo.ru/0QJSN
28 "MowmenT cuibl. Llentp
205C
TsoxecTH"
IToaroroBka K KOHTPOJIBHOM
pabore 1o Teme https://m.edsoo.ru/8D7SU
29 "
MexaHudeckoe IBIKECHHUE. VX5J
Bzaumoneiicteue ten"
KonTponbhas pabota no
30 TeMe "MexaHnyeckoe https://m.edsoo.ru/J1BOU
nBIkeHne. Bzaumoneinctaue 12YG
Ter"
31 Vimmystbe Tena. MMmysibe https://m.edsoo.ru/7PI5SB

wQD2




CHJIBL. 3aKOH COXPaHEHUs
UMITyJIbCa. YIIPYroe u
HEYIpYroe B3auMOJACHCTBUE

Pemrenne 3aaa4 I10 TEME

https://m.edsoo.ru/LQO6E

32 3aKkoH CO')'(paHeHI/I}I HSE9
MMITyJIbCa
Ypok-koH(pepeHus

33 "[i: aKTI/IBHq())ep B;meHHe s https://m.edsoo.ru/3UH32

. " H4RL

MPUPOJE U TEXHUKE

34 Mexanuueckas pabota u https://m.edsoo.ru/FCOH
MOILIHOCTb VOYXP

35 PaboTa cHIbI TSKECTH, CHJIBI https://m.edsoo.ru/Y4H20
YIPYTOCTH U CUJIBI TPEHUS MDHI
JlaGopaTtopHast pabota
«Onpenenenue paboThl CUITBI

36 TPEHUS [IPH PABHOMEPHOM https://m.edsoo.ru/609HF
JOBWXXECHUU TEIa MO E1P8
TOPU30HTAIILHOU
ITIOBEPXHOCTI)

37 CBs13b DHEPTUU U PaOOTHI. https://m.edsoo.ru/ZIFB7L
[ToreHmanbHas SHEPrust 5SEF
Kunernueckas sueprus.

38 Teopema 0 KHHETHYIECKON it pil/medso0. WAV X

P 7NXVR

SHEpPruu

39 3aKOH COXpaHEHUsl SHEPTUU https://m.edsoo.ru/FMM2

B MEXAaHUKE

S69EB




JlaGopaTtopHnas pabota

https://m.edsoo.ru/0TVKS

40 «3yuenue 3akoHa KIXB
COXPAHEHUS SJHEPTUN
A1 KoinebarenpHo€E IBUXEHNUE U https://m.edsoo.ru/3EQ3B
€r0 XapaKTepUCTUKHU HBZ3
3aryxaroiye KojaeoaHusl.
https://m.edsoo.ru/I3ZKD
42 BrinyxaeHnble Koe6aHusl.
2M12
Pe3onanc
43 MaremaTnueckui u https://m.edsoo.ru/O71PZ
IIPY’KUHHBIA MasTHUKHU DM11
Ypok-uccnenoBanue
«3aBHUCUMOCTb I1EPHOJIA https://m.edsoo.ru/BACA6
44 .
KoJIeOaHUH OT KECTKOCTH R4KS
MPY>KUHBI U Macchl rpy3a»
45 IIpeBpalienue 3HEpruu npu https://m.edsoo.ru/RPN7B
MEXaHUYECKUX KOJIeOaHUsIX U655
JlaGoparopHas paboTa
«OnpenenenHue 4acToThl U https://m.edsoo.ru/FV1Y2
46 .
nepuo/ia KojieoaHui NUGC
MPY>KUHHOTO MasiTHUKa)
JlaGoparopHas paboTa
«ITpoBepka HE3aBUCUMOCTH
47 6 o https://m.edsoo.ru/6 YGEH
neproja KojaedaHuii rpysa, WSDT
MOJBEIIEHHOTO K HUTH, OT
MacChI Tpy3a»
48 MexaHn4eCKHe BOJIHBI. https://m.edsoo.rut/QHBQ3




CBoiicTBa MEXaHUYECKUX
BoJIH. [IpogonbHbIE 1
MOTIEPEYHBIE BOJIHBI

Usxv

VYpok-koHbepeHus
"MexaHN4YeCKHE BOJIHBI B

https://m.edsoo.ru/6PNOH

49
TBEPJIOM TEJIE. XSJA
CelicMAYeCKHE BOJIHBI"

50 3Byk. Pactipoctpanenue u https://m.edsoo.ru/NTZLR
OTpaKE€HUE 3ByKa XDB5
Ypok-uccnenoBanue
" https://m.edsoo.ru/SRPRG

51 HaOironenue 3aBUCUMOCTH GZVS
BBICOTHI 3ByKa OT YacCTOThI"

I'poMKOCTB 3ByKa 1 BBICOTA

57 A . https://m.edsoo.ru/AOY3
TOHA. AKYCTUYECKUI HSN3G
pe30HaHC
Ypok-koHpepeHus
" P depeit https://m.edsoo.ru/AU3Z0

53 VYabpTpa3Byk U nH(pa3ByK B SO7U
IIPUPOJIE U TEXHUKE"

IToaroroBka Kk KOHTPOJIBHOU

54 pabote 1o Teme "3aKOHbI https://m.edsoo.ru/7YAJA
coxpaHeHus. MexaHn4eckue V5™
KOJIcOaHHUs U BOJIHBI"

KonTponbhas pabota no
55 TeMe "3aKOHBI COXPAaHEHHS. https://m.edsoo.ru/ZVD77Z

MexaHndeckue KoJieOauus u
BOJIHBI"

44VH




:‘)J'ICKTpOMaFHI/ITHOC I10JIC.

https://m.edsoo.ru/KAKC7

56
DIIeKTPOMarHUTHBIC BOJTHBI HSCG
57 CaoiicTBa
3JIEKTPOMArHUTHBIX BOJIH
Ypoxk-koudepenuus "kana
AJIEKTPOMATrHUTHBIX BOJIH.
https://m.edsoo.ru/7E1J2V
58 Hcnonb3oBanue Y03
3JIEKTPOMArHUTHBIX BOJIH
11 COTOBOI cBA3U"
Ypok-uccnenoBanue
"N3yueHue cBOMCTB
https://m.edsoo.ru/SHN7B
59 3JIEKTPOMArHUTHBIX BOJIH C SEB4
MOMOIIHI0 MOOUIIBHOTO
tenedona"
Pewenue 3anau Ha
60 OIIpEAEIIEHUE YaCTOTHI U https://m.edsoo.ru/WIGC
JUIMHBI DJIEKTPOMArHUTHOM O6QSN
BOJIHBI
DJNeKTpOMarHuTHas mpupoaa
61 cBeTa. CKODOCTE CBeTa https://m.edsoo.ru/ZFGOB
- KOPOCT ' MGFX
BonHoBbIe cBoiicTBa cBETa
Hcrounuku cBera.
62 IIpsamonuHeHOE https://m.edsoo.ru/NLIAD
pacapoCcTpaHEHUE CBETA. WAXN
3armenus Comnnua u JIyHsl
63 3aKOH OTpa)K€HUs CBETA. https://m.edsoo.rut/QONU




3epkana. Pemenue 3amad Ha
MIPUMEHEHUE 3aKOHa
OTpa)KEHHUS CBETA

KCDOB

[Ipenomnenue cBeta. 3aKOH

https://m.edsoo.ru/NF1PZ

64
MPEIOMIIEHUS CBETA FEV3
ITonHoE BHYTpEeHHEE
OTpake€HUE CBETA. hitos://m.ed EZTHY
s://m.edsoo.r
65 Hcmonns30BaHue MOJHOTO 6EZW 5
BHYTPEHHETO OTPaKEHUS B
OINTUYECKUX CBETOBOJIAX
JlaGopaTtopHnas pabota
"UccnenoBanue
66 3aBUCHMOCTH yIiia https://m.edsoo.ru/R80OIT
[IPETOMIIEHHS CBETOBOT'O 10S
Jy4a OT yrJia MajJieHus Ha
rpasuue "Bo3yx-cTeKkio""
Ypok-koHpepeHIus
"Ucnons30BaHue MTOJTHOTO
67 BHYTPEHHErO OTPaKCHS: https://m.edsoo.ru/0L9F63
’ ZRU
CBETOBOJIBI,
ONTHKOBOJIOKOHHAS CBS3b"
63 JIun3sel. Onruyeckas cuia https://m.edso0o.ru/ZV702
JIUH3BI L97F
69 [TocTpoenue nzo0pa>keHuii B https://m.edsoo.ru/MWU2
JIUH3aX YHLIN
70 JlaboparopHas paboTa https://m.edsoo.ru/3XTVN




"Onpenenenre GOKyCHOTO
paccTosSTHUS ¥ ONTUYECKON
CHUJIBI cOOMparoNIe JTUH3bI"

ZNJJ

Ypok-koH(pepeHus

https://m.edsoo.ru/KKVR

71 Onruueckue JIMH30BbIC KOP3D

npuoopsI"

I'ma3 kak onruueckas https://m.edsoo.ru/KP1AC
72

cucreMa. 3peHue 19PW

Ypok-koH(pepeHus
73 " II[)e @eKTLIq; peHI/IHs[ Kax https://m.edsoo.ru/ZKWL

P Q3CHI

COXPAHUTh 3pEHUE

Paznoxenue 6enoro csera B
74 criektp. OnbiTel HetoTOHA. https://m.edsoo.ru/ZPRFN

CrnoxeHne CeKTpaIbHbIX 4D5V

uBeroB. Jlucnepcus ceera

JlaGopaTtopHast pabota

"OnBITHI IO PA3I0KEHUIO

0eJoro cBeTa B CHEKTP U

https://m.edsoo.ru/ESI8L6
75 BOCIIPUSATHUIO 1IBETA
TCH

MPEAMETOB MPU UX

HAOIIOIEHUU Yepe3

1BETOBBIE (QUIBTPHI"

YPpOK-IIpaKTUKYM
76 "BonHoBbIE cBOICTBA CBETA:! https://m.edsoo.ru/A1F3H

qucrepcus, HTephepeHIus
u gudpakus"

B8Y9




OmnebiTer Pesepdopna u

https://m.edsoo.ru/P9220Q

77
IUIaHEeTapHas MOJEJb aToMa VFIV
ITocrynatel bopa. Moaens https://m.edsoo.ru/OBJPH
78
aroma bopa E0G2
Hcenyckanue u nornomeHue
79 cpera aromom. KBanThl https://m.edsoo.ru/MILRT
. ' ' HPCO
JInHenyaTelie CIEKTPhI
Y pOoK-npaKTuK
30 "PII)a6JH(? CHIe Zl;:eKT oB https://m.edsoo.ru/7NCLN
. " b W296
WCITyCKaHHUS
31 P ATHOAK THBHOCTE I 68 BILILL https://m.edsoo.ru/22H32J]
A A WLM
32 Crpoenue aToMHOrO sipa. https://m.edsoo.ru/IRVES
Hyknonnas moaens KOFK
PannoaktuBHBIE https://m.edsoo.ru/RA796
83
npeBpateHus. M3oromnsl TPSP
Pemenue 3agad mo reme:
84 " P AHOAKTHBHELC https://m.edsoo.ru/WX2H
8 QP2S6
peBpalicHus "
85 Tenron movpacaLa https://m.edsoo.rt/WZDJC
€puoa nojrypacmnaz OES87
VYpok-koHpepeHus
26 "PannoakTUBHBIE H3ITYy4EHUS https://m.edsoo.ru/X1J400
B IIPUPOJE, MEIULIVHE, 2C4
TeXHHKE"
87 Snepuble peakiuu. 3aKOHBI https://m.edsoo.ru/YOQ2




COXpAaHCHUA 3apAa0BOIo U
MaCCOBOI'O YHCCI

XMKOOQ

:‘)HepFI/Iﬂ CBA3HU aTOMHBIX

https://m.edsoo.ru/NSTEU

88 saep. CBs3b Macchl U FIO3
SHEpPruu
29 Pemenue 3a1ay mo reme https://m.edsoo.ru/0D4KH
"SAnepHbie peakuun" LQAT
Peakiuu cunTesa u aejIeHUs
90 T — https://m.edsoo.ru/RMBF
AP ! p QBND7
ConHia ¥ 3B€311
Ypok-koHpepeHuus
"SI nepHast SHEpreTUKa.
91 JlericTBUS painOaKTUBHBIX https://m.edso0.ru/QTNW
VP A\ FW90
M3JIy4eHUI Ha )KUBBIC
OpraHu3Msl"
IToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
9 " IEKThOMATHITHOE O https://m.edsoo.ru/TBOX
€KTpO oe ToJIe. BOTUO
DJIEKTPOMAarHUTHBIE BOJIHBI.
Ksanrtoseie ssnenus"
KonTponbhas pabota no
TeMe "DJIeKTPOMAarHUTHOE https://m.edsoo.ru/SUTJA
93
nosie. DJIEKTPOMarHuTHbIE FD6U
BoJHLI. KBaHTOBEIE ABIEHUA"
94 [ToBTOpeHue, 0600IICHNE. https://m.edsoo.ru/2GFCL

JlaGopaTopHbie paboTHI 1O

JO1J




Kypcy "BzaumMonerictBue

TCII

[ToBTOpEHME, 000OIICHHE.
Perienne pacuyeTHBIX U

https://m.edsoo.ru/MMJN

95
Ka4eCTBEHHBIX 3a7a4 110 LZOSQ
teme "TemnoBsie nmporecch”
[ToBTOpEHHE, 000OIICHHE.
Pemenue pacdeTHBIX U
96 CAUECTBOHHLIX 314t 10 https://m.edsoo.ru/H7HK
o U30G3
teme "KIIJ] TenioBeIxX
nBurareiei”
[ToBTOpEHHE, 000OIICHHE.
Perenne pacueTHbIX U
97 AUCCTRCHHBIX 3A1at 110 https://m.edsoo.ru/XP2HR
g NAY4
teme "KIIJ]
AJIEKTPOYCTaHOBOK"
[ToBTOpenue, o6o0IIEHHE.
08 TaGoPaTODHbIE DaGOTH 110 https://m.edsoo.ru/FK30F
PATOPHAIC p NRHX
Kypcy "CBeToBble siBIeHUS"
[ToBTOpenue, o6o0IIEHHE.
Pabora ¢ Texcramu 1o TemMe https://m.edsoo.ru/91XS3
99 "
3aKOHBI COXpPaHEHHUS B CXDT
MexaHuke"
[ToBTOpenue, o6o0IIEHHE.
https://m.edsoo.ru/L3YKV
100 Pabora ¢ Texcramu 1o TeMe

"Kosnebaunus v BOJIHBI"

IINT




[ToBTOpEeHME, 000OIICHHE.

https://m.edsoo.ru/LG3271

101 Pabora ¢ TexcTtamMu 1o TeMe 1 S06
"CseToBbl€ aBiIeHud"
[ToBTOpEeHME, 000OIICHHE.
Pabora ¢ TexcTtamMu 1o TeMe https://m.edsoo.ru/W7IE1
102 1
"KBanToBas u snepHas 6NUS
¢uzuka"
OBIIEE KOJIMYECTBO YACOB
102 27

I10 ITPOT'PAMME







HPOBEPAEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbBHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KIIACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30B:
OCHOBHOI0 00111er0 00pa30BaHUA

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pa3jindaTtb ABJICHUA IO ONMCAHHUIO UX XAPAKTCPHBIX CBOIMCTB M Ha OCHOR

JaHHOE (PU3UYECKOE SIBICHUE

1.3

pacro3HaBaTh MPOSIBICHUE H3YYECHHBIX (PU3MUECKUX SIBICHHH B OKpY>
dbuznyeckue SBJICHUS B NMPUPOJIE, MPU 3TOM IEPEBOIUTH MPAKTUYECKYIO
CYIIIECTBEHHbIE CBOICTBA (MIpU3HAKU) HUZHUECKUX SIBICHUN

1.4

OIMHUCBIBATb HM3Yy4YCHHBLIC CBOMCTBA TeNn U (1)I/ISI/I‘I€CKI/IC SABJICHUS, UCIIOJIb3Y
OIMMCaHUX IIPAaBHUJIBHO TPAKTOBATbH (1)1/13H‘~I€CKI/Iﬁ CMBICJI HCIIOJIb3YCMbIX
(S107050%0005) (1)I/I3I/IquKI/IX BCJIMYHH, HAXOJUTH q)OpMyJII)I, CBA3BIBAIOIIUEC Oak

JpYTMMH BEJTUYMHAMHU, CTPOUTH IpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (pusm:

1.5

XapaKTCPpHU30BaATb CBOMCTBa TCII, (I)I/I3I/IIICCKI/I6 SIBJICHUS W IIPOHCCChI, UCIIO
9TOM IaBaTb CJIIOBCCHYIO (1)0pMy.]'II/Ip0BKy 3aKOHa M 3aIIMChIBATb €I'0 MAaTCMa

1.6

OOBSICHATh (PU3MUECKUE SIBJICHUS, NPOIECChl U CBOMCTBA TEJ, B TOM Wl
IIPAKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa: BBIABIATH MPUYMHHO-CIIE
oO0BsicHeHue u3 1 — 2 JOrMyecKux MmaroB ¢ ONopoi Ha 1 — 2 U3y4eHHBIX C
(bU3MUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHble 3a/1a4 B 1 — 2 NeHCTBUS, UCMONb3YsI 3aKOHBI U POpMy
BEJIMYMHBI: HA OCHOBE aHAJIN3a yCIOBH 33[]a4M 3allAChIBATh KPATKOE yCII
BEJIMYMHBI B (OPMYNBI M MPOBOJUTH Pacu€Thl, HAXOAMTH CIPABOYHBI

pelieHus 3aa4, OLIEHUBATh PEAINCTUYHOCTh MOJYyYEHHON (PU3MUECKO Bel

1.8

pacCiio3HaBaThb HpO6HCMH, KOTOPBIC MOXHO pPCHIUTH IPU TTOMOIIH (1)1/1314
HCCJIICAOBaHUA BBIACIIAATE MPOBCPACMOC MPCAIIOJIOKCHHNUC (FI/IHOTC3y), J o
HOJ'Iy‘-ICHHLIfI pe3yiibTaT, HAXOAUTH OIIMOKY B X0J€ OoIbITa, ACJIaTh BBIBOAD]

1.9

MPOBOJIUTh  OMBITHI TIO HAOMIOACHUIO (PU3MUECKHX SBICHUW WU
(bopMyIUpPOBaTh MPOBEPSEMBIE TTPEAMOTIOKEHHSI, COOMPATh YCTAHOBKY U3 1

3aMUChIBaTh XOJ1 ONbITA U (POPMYITHPOBATH BHIBOBI

1.10

BBITIOJIHATL MPAMBIC HU3MCPCHUSA C HUCIOJIB30BAHUCM aAHAJIOTOBBIX U I_II/I(IJ
IIOKa3aHus HpI/I60pOB C y‘{éTOM 3aJlaHHOM a0COIOTHOM TMOTrpCITHOCTHU N3 MK




1.11

MPOBOANUTH HCCIEAOBAHUE 3aBUCHUMOCTH OJHON (M3MUYECKON BEIHUUHBI
NPSIMBIX HM3MEpPEHUll, y4yacTBOBaTh B IUIAHMPOBAHMM y4YEOHOTO HCCIEA0
BBIMIOJHATh HW3MEPEHUs, Cllefyd MpeAJIOKEeHHOMY IUIaHy, (UKCUPOB
3aBHCUMOCTH (D)U3MUECKUX BEIUYMH B BHJIE MPEAJIOKEHHBIX TaOIULl U
pe3ysbTaTaM HCCIeI0BaHUS

1.12

IPOBOJUTh KOCBEHHBIE HM3MEpPEHHs (U3UYECKUX BEJIWYHH, CIEIys Tpe
BBINOJIHEHUH HM3MEpPEHH cOOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY H

BCJIMYHHBI

1.13

coOiroaaTh npaBuia TEXHUKU 0€30MacHOCTH pU padoTe ¢ 1a00paTOPHBIM

1.14

YKa3bIBaTh INPUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB
JEMCTBUS N3YUYEHHBIX MPHOOPOB M TEXHHUECKUX YCTPOHCTB C IIOMOUIBIO U

0 cBOMcTBaX (pU3MUECKUX SBICHUIN M HEOOXOAUMBIC (PU3NIECCKUE 3aKOHBI 1

1.15

MPUBOJIUTH IPUMEPHI (HAXOIUTh HHPOPMAIUIO O IPUMEpax) MPaKTHIECKO
3HaHUU B TOBCEIHEBHON XU3HU [Isi oOecrieueHus Oe30MacHOCTU MpH
TEXHHUYECKUMHU YCTPOICTBAMH, COXPAHEHHUS 310POBbS M COOTIOACHUS HOPY
OKpYXKaroIliei cpene

1.16

OCYHICCTBJIATD OT60p HCTOYHHUKOB I/IH(bOpMaLH/II/I B CCTH I/IHTepHeT
IIOMCKOBBIM 3aIllpOCOM, Ha OCHOBC HMCIOHIUXCIA 3HAHUU U HYTGM CpaBl
BBIACIIATH PIH(l)OpMaI_II/IIO, KOTOpas ABJISACTCA HpOTHBOpe‘IHBOﬁ HJTH MOKET (

1.17

UCIIOJIb30BaTh IMpPU BBIIOJIHEHUU YYEeOHBbIX 3aJaHUil Hay4yHONOIYJSpH
COJIepKaHUs, CIIPABOYHBIE MaTEPHUAIIbI, pECYpChI CeTH MHTEpHET, BIajeTh
TEKCTa, Mpeodpa3oBaHusi MHPOPMAIIUU U3 OJHON 3HAKOBOW CUCTEMBI B JIPY

1.18

CO31aBaTb COOCTBEHHBIC KpaTKUC IMUCBMCHHBIC U YCTHBIC COO6H.I€HI/I$I ]
I/IH(i)OpMaLII/II/I (I)I/I3I/I‘-ICCKOFO COACpIKaHUA, B TOM YHUCIC HY6J'II/I‘IHO pit
pe3yiibTartax IMPOCKTOB HIIN y‘Ie6HLIX I/ICCJ'ICI[OBaHI/II\/’I, IIpu 3TOM TIpaMO
MOHSTHUHBIN arrapar Kypca (1)I/I3I/IKI/I, COIIPOBOKIAATH BBICTYIIJICHUC ITPC3CE

1.19

IpU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUN pacmpenens
COOTBETCTBUU C IIOCTABJIICHHBIMM 3aJjauaMH, CJIEIUTh 32 BBIIOJIHEHHUEM
OLICHMBAaTh COOCTBEHHBI BKJaJ B  JEATENBHOCTb TPYIIBI,  BbI

B3aUMOJICVICTBUE, YUUTHIBAsI MHEHHE OKPYKAIOIINX

8 KUIACC

Kox nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOI 00pa3oBa
OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCITIOJIb30BaTh IMMOHATHA




1.2

pas3iniaThb ABJICHHA 110 OIIMCAHUIO HX XaPAKTCPHBIX CBOMCTB U Ha OCHOB
JaHHOC (bl/ISI/ILIeCKOG SIBJICHUEC

1.3

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (DU3NYECKUX SBICHHA B OKPYX
¢usnveckue SBICHHUS B MPUPOJE, NMPH 3TOM INEPEBOIUTH MPAKTUUYECKYIO

CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

1.4

ONMCHIBATh HU3YYCHHbIE CBOWCTBA Tel U (U3UYECKUE SIBICHUS, HCIIONb3Y:
ONMCAaHUU MPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOJIb3yEMbIX BEJlk
(bu3MUecKUX BEIMYMH, HAXOAUTHh (OPMYIIBI, CBS3bIBAIOLINE JAHHYIO U3y
BEJIMYUHAMU, CTPOUTH IPapUKU U3y4YEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJ

L.5

XapaKTepU30BaTh CBOWCTBA Tel, (PU3UUYCCKUE SIBICHUS U IMPOIECCHI, HUCIIO)]
3TOM JIaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3aIMCHIBATH €T0 MATEMAT!

1.6

OOBACHATH (I)I/ISI/I‘IGCKI/IG MpoucCChbl U CBOMCTBa TCJI, B TOM 4YHUCIC U B K
OPUCHTHUPOBAHHOI'O XapaKTEpa: BbIABIIATL INPUUIUMHHO-CICACTBCHHBLIC CBA3H,
JJOIT'MYCCKUX MIaroB € IIOMOIIBIO 1-2 HU3YUCHHBIX CBOMCTBa Q)HSHHGCKI/IX SIBJ
3aKOHOMCPHOCTH

1.7

pemats pacyéTHbIe 3a7auu B 2 — 3 NEHCTBUS, UCIIONIb3Yys 3aKOHBI U (HOpMY.
BEJIMYMHBI: Ha OCHOBE aHalIM3a YCJIOBHS 3a/laydl 3alUChIBaTh KPATKOE Y
JAHHBIX JUIS PElIeHUs 3a/1a4u, BEIOMPATh 3aKOHBI M (POPMYIIbI, HEOOXOIUME
pacuéThl ¥ CPaBHUBATH MOTYYCHHOE 3HAYCHHE (DU3HMUECKON BEIUYUHBI C U3B

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh TPU TOMOIIH (u3
OIMCAaHUE HCCIEAOBAHUSA, BBIICIATh IPOBEPSIEMOE IPEANOIOKEHUE, OLEE
IIPOBEACHUS UCCIIEIOBAHMS, 1€TaTh BBIBOIBI

1.9

MIPOBOJIUTH OMBITHI MO HAOMIOEHUIO (PU3NYECKHUX SBICHUNA MU (PU3NYECKM
IIpoBepsEeMBbIE MPEAION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIOKEHHOTO (
OTbITa M OPMYIUPOBATH BHIBOJIBI

1.10

BBIIIOJIHATE IMPAMBIC H3MCPCHUA C HCIIOJB30BAHUEM aAHAJIOT'OBBIX HpI/I6O

BEJIMYMH, CPABHUBATh PE3YJIbTAaThl U3MEPEHHI ¢ YUETOM 3a/1aHHOM a0COITIOTI

1.11

MIPOBOJIUTh MCCJIEOBAHNUE 3aBUCHUMOCTH OJHOM (pU3HuecKol BETMUYUHBI
NPSIMBIX U3MEPEHU: MIIaHUPOBATH UCCIIEI0BaHUE, COOUpaTh YCTAHOBKY U -
MPEUI0KEHHOMY TUIaHy, (PUKCHPOBATH PE3yIbTAaThl MOTYYEHHOM 3aBUCHMOC
JIEJIaTh BBIBOJIBI 10 PE3YJIbTATaM UCCIICOBAHMUS

1.12

IpOBOAUTE KOCBCHHBIC H3MCPCHUA (1)I/IBI/I‘I€CKI/IX BCIIMYMH: IIIIaHUP(

SKCIEPUMEHTAIBHYIO YCTAHOBKY, CJIEYs] IPEAJI0)KEHHON HHCTPYKIIUH, U BbI

1.13

CO6J'IIO,I[8.TB IIpaBHJia TCXHUKU 0e30IMacHOCTH pu pa60Te C J'IaGOpaTOpHLIM (0]

1.14

XapaKTCPU30BaTh MPHUHIIUIIEI )ICfICTBI/IfI HU3YUCHHBIX HpI/I60p0B U TECXHUHNYECCK
OIMMCAaHUusA, HWCIOJb3ysd 3HaHUA O CBOMCTBAxX (1)I/I3I/I'-ICCKI/IX SIBIICHUM 1

3aKOHOMEPHOCTH




1.15

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHBIE TPUOO
PUCYHKaM, COCTABJISATH CXEMBI SJICKTPHUUECKUX IEMel ¢ Mmocie10BaTeIbHbIM
AJIEMEHTOB, pa3inyas yCJIOBHbIE 0003HAYCHHS SJIEMEHTOB AJIEKTPUUECKHUX II¢

1.16

MPUBOANUTH MPUMEPHI (HAXOAUTh UHPOPMALIUIO O MPUMEpax) MPaKTHIECKO]
3HaHUI B TOBCEIHEBHOW XM3HM Juig oOecrieueHHst O€30MacHOCTH TpH
TEXHUYECKUMHU yCTPONCTBAMU, COXPAHEHHUS 3/I0POBbS U COONIOICHUS HOPM
OKpY>Karollen cpefie

1.17

OCYILECTBIATh MOUCK MH(MOpMAaLUU (PU3UUECKOro coepxaHus B ceTu MHT
3HAHUA U MYTEM CPAaBHEHUS JOMOJHUTENbHBIX HCTOYHUKOB BBIACNATH WH
MIPOTUBOPEUUBOI U MOXKET OBITH HEJJOCTOBEPHOI

1.18

WCIOJb30BATh TPU BBHIMOJIHEHUN YYEOHBIX 3aJaHUl HAYYHO-TIOMYISPH
coJlepKaHus, CIPABOYHBIE MaTepUaisbl, pecypchl cetu VHTEepHET; BlIaaeTh
TEKCTa, MpeoOpa3oBaHus HHPOPMAITUH U3 OJHON 3HAKOBON CHCTEMBI B JIPYT

1.19

cOo31aBaThb COOCTBEHHbIE ITHCHMEHHBIE U KpaTKUC YCTHBIC COO6H.I€HI/IH
HCCKOJBbKHMX HMCTOYHHKOB (1)I/I3I/I‘IGCKOFO CoACpIKaHusl, B TOM 4YHUCIIC HY6J'H/I’
HpOGKTHOfI U1 HCCHGHOB&T@HLCKOﬁ ACATCIIbHOCTH, IIPU O3TOM TIPaAMOT
MOHSATUHHBINA arrapar Kypca (I)I/ISI/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC ITPE3CHT

1.20

IIpHU BBIIIOJIHCHUH y‘IC6HBIX IIPOCKTOB U HCCIIeIOBaHU M (1)I/I3I/I‘IGCKI/IX IIpOoneCt
B I'pylre B COOTBCTCTBHU C ITOCTABJICHHBIMU 3adadaMH, CICAUTH 34 BbII
KOPPCKTHUPOBATh €ro, a€KBaTHO OLCHUBATDL COOCTBEHHBIN BKJIaJd B JOCATE.
KOMMYHHUKATHBHOC B3aHMOHeﬁCTBHe, MPOsABJIAA TOTOBHOCTH pa3pCulaThb KOHq

9 KUIIACC

Konx nposepsiemoro

IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThHI 0CBOEHUSI OCHOBHOI 00pa30!

pe3yJbTara OCHOBHOT'0 00111er0 00pa30BaHUs
1.1 WCIOJIb30BaTh U3YUYEHHBIEC TOHATHS
12 pasiiniaTh ABJICHHUA MO0 ONMHMCAHUIO X XaAPAKTCPHBIX CBOMCTB U Ha OCHOI
' NaHHOE (PU3HYIECKOE SABJICHUE
pacro3HaBaTh MPOSBIECHUE W3YYCHHBIX (U3NYECKUX SBICHUNU B OKPY
1.3 (u3nueckue sBIEHUS B MPUPOE, MPU ITOM MEPEBOIUTH MPAKTHUECKYIC
CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NIECKUX SIBICHUI
OIMMCBIBATh U3YYCHHBIC CBOMCTBA TelI U (1)PI31/I‘—ICCKI/IC ABJICHUSA, UCIIOJIB3)
1.4 OIMMMCAaHUMN TIPABUJIBHO TPAKTOBATH CbI/ISI/I'-IeCKI/Iﬁ CMBICJI HCITIOJIB3YyEMI

(105050700051 CI)I/ISI/I"IeCKI/IX BCJIIMYHUH, HAXOJHUTDH (bOpMy.]'II)I, CBA3bIBAIOIIHEC J1al

JPYTUMHU BETMYUHAMU, CTPOUTH IpaUKU U3y4YEHHBIX 3aBUCUMOCTEN (3




1.5

XapaKTCpU30BaTb CBOICTBA TCI, (1)1/131/1qu1<1/16 SABJICHUA W ITPOLECCHI, UCIIC
OTOM JaBaThb CJIOBECHYIO (bopMYJ'II/IPOBKy 3aKOHa 1 3aIllMChIBaTh €ro MaTem

1.6

OOBSICHATH (PU3MUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCIE U B K
OPUEHTUPOBAHHOI'O XAPAKTEPA: BBIABIIATH IPUYUHHO-CIICICTBEHHBIE CBS!
3 JOrMYECKHUX MIaroB ¢ TOMOUIBIO 2 — 3 U3Y4YEeHHBIX CBOMCTBA (pU3MUECKH
WJIY 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHble 3ajauyu (omuparouiyecss Ha cucremy u3 2 — 3 ypa
(dbopMyIibl, cBA3bIBaOIIME (U3MYECKUE BEIMYUHBI: HA OCHOBE aHAJIM3:
KpaTKOE yCJIOBHE, BBISBISATH HEJOCTAIOIIUE WM U30BITOUHBIC JTAaHHBIC,
He0OXOIMMBIE JUISl pELICHUS, TPOBOAUTH PACUEThl U OIICHUBATH PEAIUCTH
(bu3MUeCcKOil BETUYNHBI

1.8

pacrio3HaBaTh IMPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh TPH MOMOUIH (U
OIIMCaHMUE HCCIICAOBAHMS, BBIACIATH IPOBEPSIEMOE IPEAIIONOKEHHE, OLE
IIPOBEJICHUS UCCIIEI0BaHMs, JE€JIaTh BbIBOABI, HHTEPIIPETUPOBATH PE3YJIbTal

1.9

IIpOBOAUTL OIIBITBI IIO Ha6.]'IIOI[eHI/IIO (l)I/ISI/ILIeCKI/IX SIBJICHUM WU
CaMOCTOATCIIbHO CO6I/IpaTB YCTAHOBKY U3 HU30BITOYHOIO Ha6opa 06Op}II[O]
€T0 PC3YyJIbTATHI, q)OpMy.]'II/IpOBaTB BBIBOJbI

1.10

MIPOBOJIUTH MPH HEOOXOJMMOCTH CEPUI0 TIPSIMBIX U3MEPEHHH, OTPEIeIIsis
BeIMYUHBI ((DOKYCHOE paccTosiHuEe coOuparoleil JTUH3bI), 000CHOBBIBA
(u3MepuTeILHOTO IPHOOPA)

1.11

IMPOBOAUTE UCCIICIOBAHUC 3aBHCHUMOCTEH (1)I/ISI/I‘~I€CKI/IX BCJIIMYHH C UCIIOJIE
IUIaHUPOBATE HCCJICAOBAHUC, CaMOCTOATCIBHO C06I/IpaTI) YCTAaHOBK
HOJ'Iy‘-I@HHOfI 3aBUCHMOCTH (1)I/I3I/I‘~IGCKI/IX BCJIIMYHMH B BHJC Ta6J'[I/IIII/I I

pe3ysibTaTaM HCCIeA0BAHUS

1.12

OpoOBOAUTL KOCBCHHBIC HU3MCEPCHUA (1)1/13I/I‘IGCKI/IX BCJIIMYHNH: IIJIAHU]
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIIIOJHATL H3MCPCHUS, CIICAYA
BBIUUCIIATE 3HAYCHHUC BCIWYHWHBI W aAHAJIU3UPOBATH IMIOJTYUYCHHBIC PC3
TIOTPCIIHOCTHU HSMCPCHHﬁ

1.13

coOroAaTh MpaBuiia TEXHUKH 0€30IIaCHOCTH IpHU paboTe ¢ J1abopaTOPHBI!

1.14

pa3jindaTb OCHOBHBIC MPU3HAKU H3YYCHHBIX (1)I/I3I/ILI€CKI/IX MoJese: Ma
TBépIIOC TCIIO, TOYECYHBIM UCTOYHUK CBCTA4, JIY4, TOHKAA JIMH3Aa, TUIAHCTAf
MOJCJIb aTOMHOTI'0 sAApa

1.15

XapaKTepU30BaTh MPUHILMUIIBI AEHCTBUSI U3yYEHHBIX MPUOOPOB U TEXHUY
WX OIHUCAHMS, MCIONb3Yyd 3HAHMUS O CBOMCTBAX (U3NYECKUX SIBICHUMN

3aKOHOMEPHOCTH

1.16

HCIIOJIb30BATh CXCEMbI U CXCMATUYHBIC PUCYHKU H3YUCHHBIX TCXHHUYCCKI
HpI/IGOpOB U TCXHOJIOTHYCCKHUX IPOLCCCOB IPU PCHICHUU yqe6Ho—npa




CXEMBI JIJIsl TOCTPOEHUS U300pakKeHUH B TUIOCKOM 3€pKaie U COOUPAIOILIE]

1.17

NPUBOAMTH TPHUMEPHl (HAXOAWTh HWH(POPMAIMIO O TpUMepax) i
¢u3nYecKux 3HAHUI B TOBCEIHEBHOW JXM3HU JuId oOecriedeHus Oe3
npubopaMu ¥ TEXHHYECKUMH YCTPOHCTBAMHU, COXPAaHEHUS 3]I0p
9KOJIOTMYECKOro NOBEAEHUS B OKpYXKaroLIel cpene

1.18

OCYILECTBIATh MOUCK HHGOpManuu (PU3UUECKOTO COJEPKAHUS B CET
dbopMynupyss TOHMCKOBBIA 3ampoCc, HAXOOUTh IYyTH ONpeAeseHUs
nH(OpPMALIUY HA OCHOBE UMEIOIIUXCS 3HAHUI U JTOTIOJHUTEIbHBIX UCTOUE

1.19

HCIIOJIb30BaTh IIPU BBINOJIHEHUM YYEOHBIX 3aJaHUN Hay4HO-TOIYJISP!
coJiepKaHus, CIIPaBOYHbIE MaTEPUAJIbI, PECYPCHI CeTH MIHTEpHET; BiIaeT!
TEKCTa, Mpeodpa3oBaHus HHPOPMAITUHN U3 OJJHON 3HAKOBOW CHCTEMEI B JIp

1.20

cOo31aBaThb COOCTBEHHBIE IMHCHMEHHBIE U YCTHBIC COO6H_ICHI/IH Ha OCHOB!
HMCTOYHHKOB (bHSI/I‘ICCKOl"O COACPIKaHUAA, HY6JII/I‘IHO npeaAcCTaBJIsATb
HCCHeﬂOBaTeHLCKOﬁ ACATCIIbHOCTH, IIpH O3TOM TI'PaMOTHO HCIIOJIb30B
afrapar Hn3ydJacMoro pasjaeciia (1)I/I3I/IKI/I U COIIPOBOXKAATH BBICTYILIC]
0COOEHHOCTEH AyIUTOPUN CBECPCTHUKOB

1.21

IIpyu  BbIIIOJHCHUHA y‘{e6HbIX IIPOCKTOB H HCCIIEOBaHUM (1)I/ISI/I‘I€CI<
0053aHHOCTH B Ipyniie B COOTBETCTBHUU C IIOCTABJICHHBIMU 3aJa4aMH, CJ
ILCIZCTBHP‘I H KOPPCKTHUPOBATL €TI0, AACKBATHO OLCHUBATDH COOCTBEHHBIH |
BBICTpANBATh KOMMYHUKATHUBHOC B3aHMOHeﬁCTBHe, IMPOABJIAA TOTOBHOCTE




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon Kon
IIpoBepsiemble 3JieMeHTHI COEePKAHUA
pasjiena 3JIeMEeHTAa
®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIET'O MHPA
11 ®uszuka — Hayka o mnpupoze. fABneHust npuponbl. duznyuecku
' TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
12 ®dusnyeckue BenUUMHBL. l3MmepeHue QU3NYECKUX BEJIUYMH
' ITorpemHocTs n3MepeHuii. MexayHapoIHasi CUCTEMA €IHHMUI]
EcrecTBeHHOHay4HBI METOJ TO3HaHMs: HAOIIOJCHUE, I0CTa
1.3 BBIIBJKEHUE TUIIOTE3, DKCIEPUMEHT II0 IPOBEPKE THUIIOTE3, C
1 SABIICHHS
1.4 Onucanne GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIEIEH
[TpakTryeckue paboTHI:
W3mepenue pacCTOSHUM.
L5 N3mepenne o0bEMa KUIKOCTH B TBEPIOTO TeIa.
' Omnpenenenne pa3smMepoB MaJbIX TEJ.
W3mepenne Temmneparypbl Ipd IOMOIIM KUAKOCTHOTO
TEMIIEPATYPbI
ITEPBOHAYAJIBHBIE CBEJIEHN A O CTPOEHNHN BEIIECTBA
51 CrpoeHue BemiecTBa: aToOMbl M MOJEKYJbI, HUX pa3Mephl.
' JIUCKPETHOE CTPOEHHE BENIECTBA
) JIBmxenne wactun BeniecTBa. CBsI3b CKOPOCTH JIBHKEHHS
' bpoyHoBckoe npmxenue, iuddysus
2.3 B3aunmopeiicTBie yacTHIl BEIIECTBA: IPUTSYKEHUE U OTTAIKUBAHM(
) ArperaTHpleé  COCTOSIHHS  BEIIECTBA: CTPOECHHME  Ta30B,
24 (KpucCTaJUIMYeCKHX) Tel. B3auMocBsA3b MEXIy CBOMCTBAMH BelIe
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUIN BOJIbI
[TpakTHyeckue paboOTHI:
26 OreHka quaMeTpa aToMa METOJIOM PSIJIOB (C MCIIOJIB30BAaHUEM (

OnbITHl IO HAOIOIEHHUIO TEIVIOBOTO PACIIMPEHUS T'a30B.
OnbITH IO OOHAPYXEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO TIPUTS




JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexanndeckoe IBHKeHUE. PaBHOMEPHOE U HEPAaBHOMEPHOE JIBHX
) Ckopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBUKEHH
’ TTBUKCHUS
13 SBnenue nnepuuu. 3aKoH uHepuuu. B3aumosencTBue Ten Kak mp
' JBIKEHMS Tell. Macca Kak Mepa MHEPTHOCTHU TeJla
14 [TnotHoCcTh BemiecTBa. CBSI3b IUIOTHOCTU C KOJUYECTBOM M
' BEILECTBA
3.5 Cuna KaK XapakTepUCTHKA B3aUMOJICHCTBHS TN
3.6 Cuita ynpyroctu u 3akoH ['yka. 3mepenue cuiibl ¢ TOMOIIBIO U]
37 SIBnenue TAroreHus M cuna TsokecTH. Cuia TSHDKECTH Ha Jif
' HeBecoMoCTh
3.8 Cuna tpenus. TpeHue cKoabXeHUs U TpeHue nokos. TpeHue B np
3.9 CroxeHue cuil, HalpaBJEHHbBIX IO OJIHOM MpsiMoil. PaBHOIEHCT
[TpakTuyeckune pabOTHI:
OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBWKEHUS (ILIAPUK
ANEKTPUYECKOTO aBTOMOOWIIA U Tak gaiee). OmnpeneneHue cpe
3.10 Opycka WM IIapuKa IO HAaKJIOHHOW miockoctu. Omnpenenenve
OnbITEl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH PAaCTsDKCHHS (7€
MPUIOKEHHOM CHIIbl. OTBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTb C
Beca TeJjla M XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH
311 dusnueckue SBICHUS B MIPUPOAE: MPUMEPHI ABIKEHHS C Pa3INYH]
’ HEXHUBOW NPUPOJIE, NEMCTBUE CUIIBI TPEHHSI B TPUPOJIE U TEXHUKE
3.12 TexHuyeckue ycTponucTBa: AMHAMOMETD, OIIITUITHUKI

JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1 JaBnenue TBEporo Tena. CrnocoObl yMEHBUICHUS U YBEIUUEHUS
4.2 JlaBnenue ra3a. 3aBUCUMOCTD JIaBJIC€HUS Ta3a OT 00bEMa, TEMITEpa’
43 [lepenaua paBneHuss TBEPABIMU TEJIaMH, JKUIKOCTIMH U
' [THeBMaTHYECKHE MAaLTUHBI
44 3aBUCHUMOCTh  JaBJIGHUS JKUJAKOCTH OT TiyOuHbl. ['mag
' Coob6maromuecs cocyasl. [ mapaBInyeckne MeXaHu3MbI
Atmocdepa 3eman u armochepHoe npapinenue. IlpuymHBI C
4.5 obonouku 3emin. OnbIT Toppuyery. 3aBUCUMOCTh aTMOC(EpPHO
YPOBHEM MOPSI
4.6 W3mepenune armocdepHoro aasieHus. [Ipubopsl 1uist usmMepeHus &
4.7 JleficTBHE KUIAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TEJIO. BBIT




cuia. 3akoH Apxumezaa

4.8

ITnaBanue ten. Bo3nyxomiaBanue

4.9

[TpakTrueckue paboTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJie OT 00BEMa MOrpy
tena. OnpeneneHue BBITAIKUBAIOMICH CHIIbI, JIEUCTBYIOIIEH
KUIKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKHBAIOMIEH CHIIBI,
XKHUIKOCTH, OT Macchl Tena. OMBIThI, JEMOHCTPHUPYIOIIHNE 3aBI
CHJIBI, ICUCTBYIOIIECH Ha TEJIO B KUJKOCTH, OT 00BEMA MOTPYKEH
U OT IUIOTHOCTH XHAKOCTH. KOHCTpyHpoBaHue apeoMeTpa WM
omnpeneneHue e€ rpy30no bEMHOCTH

4.10

®dwusndecKkue SBICHUS B MPUPOJIE: BIUSHUE aTMOC(HEpPHOro IaBJ
MJIaBaHUE PhIO

4.11

TexHuueckue  yYCTpoHCTBa:  cooOlarommecs  COCyAbl, Y
THJIPaBIMYECKUN TIpecc, MAaHOMETp, 6apoOMETp, BBICOTOMED, MOPIIT

PABOTA, MOITHOCTD, SOHEPI'MA

5.1 Mexanuyeckas pabora
5.2 Mexanuueckas MOIIHOCTE
5.3 [TpocTbie MeXaHU3MBI: pbIYar, 0JIOK, HAKIIOHHAS TIOCKOCTh. [IpaB
54 ITpuMeHeHne npaBuiIa paBHOBECHS pbluara K 0JIOKY
55 «3010T0€ TPaBUIIO» MeXaHUKU. KoappuIreHT nonesHoro aeict
' MEXaHU3MBI B OBITY U TEXHUKE
5.6 [loTeHumanbHast SHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5 5.7 Kunernyeckas sHeprus
5.8 ITostHas MexaHuyecKas YJHEprusl. 3aKOH U3MEHEHMS] U COXPAHECHHU s
[TpakTiueckue paboThI:
59 Omnpenenenve pabOTBl CHUJIBI  TPEHUS TMPU  PABHOMEPH(
' TOPU30HTAJIBHOM MOBEPXHOCTH. VccnenoBanne yclloBUM PaBHOBECHS
HAKJIOHHOM IJI0OCKOCTHU. V3yueHune 3akoHa COXpaHEeHUs: MEXaHUYECKOY
5.10 dusnyecKue sIBICHNS B IPUPOJIE: PblYaru B TEJIC YEI0BEKA
511 TexHudeckne yCTpOWMCTBA: pblYar, NOJIBW)XHBIA W HEMOJIBH
' IJIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon IIpoBepsiemble 3J1€eMEHTHI COAEPKAHUS




paszeJia 3JIeMEeHTAa
TEIIVIOBBIE ABJIEHUA
OCHOBHBIE TTOJIOKEHHS MOJIEKYJISIPHO-KHHETUYECKONW TEOPUH CT
6.1 pasMepsl MOJIEKYII. OnbiTsl, IOATBEPKIAIOIIUE
MOJIEKYJIIPHOKUHETHYECKON TEOPUU
6.2 Mogenu TBEPIOTro, KUAKOIO U ra3o00pa3HOro COCTOSHUI Bell
' amopdHbIe TeIa
6.3 OObsicHEeHHE CBOMCTB Ta30B, JKHMIKOCTEH U TBEPIBIX TeEJ
' MOJIEKYJISIPHOKUHETUYECKON TEOPUH
6.4 CMauynBaHUE U KaWUISIPHBIC SBJICHUS
6.5 TemioBoe paclIupeHue u cxatue
6.6 Temmneparypa. CBsA3b TEMIIEPATYPbI CO CKOPOCTBIO TEIUIOBOTO JIB
67 Buytpennss sHeprus. CnocoObl HM3MEHEHHUsT BHYTPEHHEH 7
' coBepiIeHne paboThl
6.8 Buel Temonepenayu: TEMIONPOBOJHOCTD, KOHBEKLUS, U3Ty4ct
6.9 KonnuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTh BELIECTBA
6.10 TennooOMeH U TEII0BOE paBHOBECHE. Y paBHEHHUE TEIUIOBOTO 0a
6 6.11 [InaBneHue u OTBEpIEBAHNE KPUCTALNIMYECKUX BELIECTB. Y IEJIb]
6.12 [TapooOpa3zoBanne U  koHaeHcauus. Mcmapenue. Kurer
' napooOpa3zoBaHMs. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT aTM(
6.13 BrnaxHocTs Bo3ayxa
6.14 OHeprus TOIUIMBA. Y IeJIbHas TEIIOTa CrOPaHUs
6.15 [Tpuniunsr  pabotel TernoBelx asurateneit KIIJ[ Terutosc
' JIBUTATEIIN U 3allUTa OKPYKAIOLIEH Cpelbl
6.16 3aKOH COXpaHEHMsI U MIPEBPALICHUS SHEPTUU B TEIUIOBBIX IPOIIE
[TpakTyeckue paboTHI:
OnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO IIPU
OmnbITHI 10 BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIN MIIV
OnbITH IO HAOTIOIEHUIO TEIUIOBOTO PACHIMPEHHSI Fa30B, KU/
6.17 Onpenenenue 1aBjaeHus BO3AyXa B OalsIOHE IINTPHILIA.

OHBITLI, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTL JTABJICHUA BO!

HarpeBaHusd UK OXJIAXKICHUA.

HpOBCpKa TUIIOTE3bl JIMHEHMHOM 3aBUCHUMOCTH  JIJIMHBI

TEPMOMETPUUYECKON TPYyOKe OT TeMIIEPATypHI.




Habmionienne u3MeHeHUs: BHYTPEHHEH SHEpruM Tela B pe:

pa6OTBI BHCIIHUX CHUII.

HCCJ’ICI{OB&HI/IG SIBJICHUS TEIIJI0O0OMEHa IIpHu CMCIINBAHUHN XOJIO

OnpeneneHI/Ie KOJIMYCCTBA TCIJIOTHI, IIOJIYUECHHOI'O BOHOI;'I IIp]

MCTAINIMYCCKUM HUIUHIPOM.

Omnpenenenue yaeIbHON TEIIIOEMKOCTH BEIIECTBA.
HccnenoBanue nporiecca ncrapeHusl.
OmnpeneneHre OTHOCUTEIILHON BIAKHOCTH BO31yXa.

OnpeneneHI/Ie y,[[GJ'IBHOﬁ TCIIOTHI IIJIaBJICHUS JIbJA.

du3znueckue SIBICHUSI B npupoac: MOBECPXHOCTHOC HATAKCHHC

6.18 MpUpoJie, KpUCTauibl B mpupoje, uzinydeHue CoiHIa, 3amep
Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa.
TexHuueckue  yCTpOWCTBA:  KAMWUISPBI, TMPUMEPHI  UCT
6.19 JKUJKOCTHBI TEPMOMETp, HaTUUK TeMIepaTyphl, TEpMOC, CI

TUTPOMETPBI, IICUXPOMETP, TapoBasi TypOUHA, ABUTATEIb BHYTpE

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onektpusanus Ten. /[Ba pojia 3IeKTpUUECKUX 3apsiioB

79 B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH Kysona (3aBHCHMC
' 3apSKEHHBIX TEJI OT BEJIMYUHBI 3aPs/10B U PACCTOSTHUS MEKIY TeJl:

73 Onektpuueckoe mnose. HanpsEHHOCTh 3IEKTPUYECKOrO I0Js
' AIIEKTPUYECKUX I0JIel (Ha KaueCTBEHHOM YPOBHE)

74 Hocurenn »sneKkTpuyYecKHX 3apsiioB. OJJIEMEHTapHBIA DIIEKTP!
' aToMa. [IpoBOTHUKY U JUDIIEKTPUKU

7.5 3aK0H COXpaHEHUs IEKTPUIECKOTO 3apsiaa

76 OJNEKTPUUECKUN TOK. YCJIOBHSI CYLIECTBOBAHMS DJIEKTPUY
' MIOCTOSIHHOT'O TOKa

29 JleficTBUS ANEKTPUUYECKOTO TOKa (TEIJIOBOE, XUMUYECKOE, MarHI
' B KHMJIKOCTSIX U ra3ax

7.8 Onektpuyeckas 1enb. Cuina Toka. DIeKTPUUECKOe HAIIPSKEHUE

7.9 ComnpoTuBiieHUE TPOBOJHUKA. Y AETBHOE COMPOTUBIIEHUE BEIEC

7.10 3akoH OMa aJ1s yyacTKa e

7.11 [TocnenoBarenbHOE M MapaJLIETbHOE COCTUHEHUE MTPOBOJHUKOB

7.12 PaboTa 1 MOIIHOCTB 3MeKTpHuecKoro Toka. 3akoH /xoymst — Jle

7.13 DOneKTpuuecKkue Lenu M TOTPeOUTEeNH 3IEKTPUUECKON 3HE




3aMbIKaHUE

7.14

IlocTostHHBIE MAarHUTELL. B3anMoIeicTBUE MOCTOSHHBIX MarHUTO!

7.15

MarauTtHOe 110J1e. MarautHoe noje 3eMJInd U ero 3HaYCHHe JUJIA S

7.16

OmnsbIT Opcrena. MarHuTHOe 1oJie 3JEKTpUUecKoro Toka. [Ipum

TCXHHUKC

7.17

I[CﬁCTBPIC MArauMTHOTO IIOJIAA HAa IPOBOJHUK C TOKOM. BHGKTPOI[E

Hcnons3oBanne BHCKTpOHBI/IFaTeHCﬁ B TCXHHYCCKHX YCTpOﬁCTBa

7.18

OnbiTel Papazes. SABiaeHUE JIEKTPOMArHUTHOM MHAYKIMU. [Ipar

7.19

DOnekrporeHepatop. CrnocoObl MOTyYEHUS DJIEKTPHUYCCKON JHC

BO300HOBJISIEMBIX HCTOYHHKAX OHECpPIrun

7.20

[TpakTuueckue paboThI:

OnpIThI 10 HAOTIOCHHUIO STIEKTPU3AINH TEJ HHIIYKIIUEH U MIPH C
HccnenoBanue 1eMcTBUS AIEKTPUUECKOTO MOJIS HA TPOBOIHUKHU
COopka u mpoBepKa paboThl SJIEKTPUUECKOH e MTOCTOSHHOTO
W3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue v peryaupoBaHue HapsiKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, MAYLIETO YE€pe3 pe:
pe3ucTopa 1 HanpsHKEHUs Ha Pe3UCTOpeE.

OnbITHL, TEMOHCTPUPYIOLIKME 3aBUCUMOCTb 3JIEKTPUUYECKOTO COIT
€ro JUIMHBI, TUIOLAAHN MOMEPEYHOr0 CEUYEHUS U MaTepuaa.
[IpoBepka mpaBuwiia CIOKEHUS HAIMPSKEHUN MpPU TOCIEI0BAT
pesuctopoB. IlpoBepka mnpaBuia s CHJIBI TOKa HPU I
pesuctopoB. OmpeneneHue padOTHl SIEKTPUUECKOTO TOKa,
OrnpeneneHre MOIIHOCTH 3JEKTPUUYECKOTO TOKA, BBIJIEISIEMON H:
3aBUCUMOCTH CHJIbI TOKA, UIYIIETO Yepe3 JAMIIOUKY, OT HaIpsIk
KITJI narpeBarens. MccienoBaHne MarHUTHOTO B3aMMOJICHCTE
N3yueHne MarHUTHOIO MOJISl MOCTOSTHHBIX MAarHUTOB MPU HX Of
UccnenoBanue NEUCTBUS DIEKTPUYECKOrNO TOKA HAa MarH
JIEMOHCTPHUPYIOIIME 3aBUCUMOCTD CHJIbI B3aUMOJICMCTBUS KaTyl
CUJIBl TOKAa M HaIlpaBJ€HUs TOKa B KaTymke. M3ydenue neiic
MPOBOAHKK C TOKOM. KOHCTpynpoBaHue U u3yueHue paboThl dJie
KIIJI osnekrponBuratenbHON  yCcTaHOBKM.  ONBITBI 1O
AJEKTPOMATHUTHOM WHIYKLMHU: HCCIENOBaHUE W3MEHEHUN

HHAYKIOUOHHOI'O TOKA

7.21

duzndeckue IBICHUS B npupoac: SJICKTPUUCCKHUE SIBJIICHUSA B




KHBBIX OPraHU3MOB, MarHUTHOC I10JIC 3eMJ'II/I, z[peﬁ(b IIOJIIOCOB,

KHM3HHU Ha 36MJ’I€, IOJIAPHOE CUAHUC

TexHUuecKkne yCTPOWCTBA: BJIEKTPOCKON, AaAMIEPMETP, BOJIE

793 ANEKTPUUECKOM SHEPTUH, AJIEKTPOOCBETUTEIbHBIE np
' AIIEKTPONpPUOOPH  (IpUMEpHI),  AJIEKTPHUECKUE  IPEHOXp:
AJIEKTPOJIBUTATEh TOCTOSHHOTO TOKA, TEHEPATOP MOCTOSHHOTO *
9 KJIACC
Kox Kon
[IpoBepsieMbIe 3JIEMEHTHI COJIePIKaHU:
pasnena JJeMeHTa
MEXAHWYECKUE SBJIEHW
8.1 Mexanndeckoe JABHKeHUE. MarepuanbHas Touka. Cucrema oTcuc
8.2 OTHOCHTEILHOCTh MEXaHUUECKOI'O JBIKCHHS
8.3 PaBHOMEpHOE IPAMOJIMHEHOE JBHKEHUE
8.4 HepaBHoMepHoe npsMonnHeiHoe npukeHue. CpeaHsis 1 MIH
' HEPaBHOMEPHOM JIBUKECHHU
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE TBUKCHHE
8.6 CBoOoaHoe magenue. OneITh [anues
8.7 PaBHOMepHOE ABMkeHME IO OKpYyx)HOCTH. Ilepron m dactor
' yriioBas CKopocTH. LleHTpocTpeMuTeNbHOE YCKOPEHUE
8.8 I1epBeriit 3akon HeroToHa
8 8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIMIT Cynepno3uIIUU CUIT
8.12 Cuua ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: cujla TPEHUS CKOJIbKEHUS, CHUJIa TPEHUSI TIOKOS, ]
8.14 Cuia TSKEeCTU U 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOPEHHUE CB
215 JBmxenne miraner Bokpyr Cousnma. Ilepas kocmuueckas
' TeperpysKu
8.16 PaBHOBecue MaTepuanbHOM TOuku. AOCOIIOTHO TBEPIOE TEJIO
817 PaBHOBecue TBEPHOro Tena € 3aKPEIJIEHHOW OChIO BpalleH
' TSHKECTU
8.18 Nmmynsc Tena. 3menenue ummyibca. UMmysnbsc cuitsl




8.19

3aKkoH COXpPAaHCHUA UMITYJIbCA

8.20

PeakTuBHOE NBMKEHUE

8.21

Mexanngeckas pa60Ta 1 MOIIHOCTB

8.22

PaboTta cui TsKeCcTH, ypyrocTH, TpeHusi. CBsi3b S9HEPTUU U padbo’

8.23

HOTCHI_II/IaJIBHaH OHEPIuA T€jia, IOAHATOro Ha/l IIOBEPXHOCTHIO 3e

8.24

[ToreHuuanbHas SHEPTUs CKATON MPY>KUHbI

8.25

Kunernueckas sneprus. Teopema 0 KWHETUYECKOM SHEPIUU

8.26

3aKoH COXpPAaHCHUA MEXaHUYEeCKOMH QHCPIUH

8.27

[TpakTuyeckue pabOTHI:

Omnpenenenue cpeiHell CKOPOCTH CKOJBXCHHS OPYCKa MITH JIBHIK(
iockoctd. Onpenenenne yCKOpeHus Tella Ipyu PaBHOYCKOPEHHO
TUIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH IYTH OT BPEMEHH IIPH PaBHOY
Ha4aJbHOW CKOPOCTH.

[TpoBepka rUIOTE3bI: €CIIN MPHU PABHOYCKOPEHHOM JIBH)KEHUH Oe!
OTHOCATCSL Kak psI HEYETHBIX YHCEN, TO COOTBETCTBYIOII
OJIMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJBKEHUS OT CHUJ
Onpenenenne ko3¢ ¢uUIMEHTa TPEeHUs CKoJbxkeHus. Onpexnene
Omnpenenenue padoThl CUIIbI TPEHUS [P PABHOMEPHOM JIBUKEHI
noBepxHoctd. Ompenenenne pabOTBl  CHIBI  YIPYTrOCTH

HUCITIOJIB30BaHHUEM HCIIOABHIKHOI'O M ITOJABHUXKXHOI'O OJIOKOB

8.28

du3znyeckue SBICHHUSI B npupoac: MNpUINMBBI U OTJIMBBI, IBU:
CUCTCMBbI, PCAKTUBHOC NIBUKCHUC JKUBBIX OPraHU3MOB

8.29

TexHu4eckne yCTpPOWCTBA: CHUAOMETP, JATYMKU IOJIOKEHUS,

pPaKeThI

MEXAHWYECKUE KOJIEBAHMA 11 BOJIHBI

Koneb6arenbHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKH KOJI

9.1
aMILIUTY1a

9.0 MareMaTnyeckuii U IpPYKUHHBIM MasATHUKU. lIpeBpainenue sH

' JIBYOKEHUU

9.3 3aryxaromue Konebanus. BeinyxneHHble konebanus. Pezonanc
Mexannueckue BoaHbl. CBOMCTBa MEXaHMYECKUX BOJH. [Ipomom

94 JlniHa BOJHBI U CKOpPOCTH €€ pacnpocTpaHeHus. MeXaHWYECKI
CEHCMUYECKHE BOJIHBI

9.5 3Byk. ['pomMKkoCTh 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa




9.6

Wudpa3Byk u yabTpa3ByK

9.7

[TpakTuyeckue pabOTHI:

OmnpeneneHne 9acTOThI U IEprUo/Ia KoiaeOaHui MaTeMaTHIeCKOTo
Onpeznenenye 4acTOTHI U MEPHOa KOIeOaHUH PYKUHHOTO MasT
HccnenoBanue 3aBUCMMOCTH Nepuoja KOJeOaHUH MOABEIICHHO
HUTH. VccnenoBanue 3aBHCHMOCTH MEPHOAA KOJeOaHUH TpPYyKu
rpy3a. IlpoBepka He3aBHCHMOCTH Tepuojaa KojeOaHH Tpy3a,
MacChl Ipy3a U KECTKOCTH NPYKUHBL. I3MepeHue yCKopeHust CBO

9.8

dusnyeckue SABJICHUA B npupoAc: BOCIPHATHEC 3BYKOB KU
celicMHUYecKue BOJIHBI, HYHAMH, 2XO

9.9

TexHUYeCcKre yCTPOMCTBA: 3XO0JIO0T, HCIIOJIb30BAHUE YJIbTPAa3BYKa

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DIEeKTPOMArHUTHOE IoJie. DIEKTPOMAarHuTHbIE BOJIHBI. CBOWCTBA
10.2 [Ikasa 371eKTPOMAarHUTHBIX BOJIH
10.3 DnexkTpomMarHuTHas npupoaa ceera. CKopocts cBeTa. BoHoBbIE
10 104 [TpakTuyeckue pabOTHI:
' W3ydeHne CBOMCTB 3J1€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOKIT
10.5 duznyeckue SBICHUS B MPUPOJIE: OMOIOTHYECKOe IeHCTBUE BH/T
) U PEHTT€HOBCKOTO U3ITy4YeHU M
10.6 TexHUYEeCKHEe YCTPOICTBA: UCIIOIB30BAHNUE YJICKTPOMArHUTHBIX B
CBETOBBIE ABJIEHU A
11.1 JlydeBas monenb cBera. UcTOuHMKH cBETa
11.2 IIpssMoNMHENHOE pacIIpOCTpaHEHUE CBETA
11.3 Ortpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpaKeHUs CBETa
114 ITpenomiienue cBeta. 3akoH npesnomieHus ceera. [loaHoe BHyTpe
11.5 Jlunza. Xop nydeit B iuH3e
11.6 Onrtuueckas cuctema ¢oToarnmapara, MUKpPOCKOIIA U TEIECKOMa
11 11.7 I';1a3 kak onrtuyeckas cucrema. bim3opykocTs U JaJlbHO30PKOCTh
118 Paznoxenune Oemoro cBera B criekTp. OmnbiTel HetoToHa. Crioxe
' Jlucrniepcus cBeTa
[TpakTuyeckue paboTHI:
HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHHS CBETOBOTO JIyda
11.9 N3yueHne xapakTepuCTHK U300pakeHuUs MpeMETa B IIIOCKOM

HccnegoBaHne 3aBHCHUMOCTHU yriia npeaoMJICHHUSA CBETOBOI'O

T'paHUIEC «BO3AYX — CTCKIIO».

[Tonmyuenue n300pakeHUli ¢ TOMOIIIBIO COOMPAIOIIEH TNHA3HI.




Omnpenenenre (OKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI COC
OnbITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.
OnbITHI 110 BOCTIPUSTHIO I[BETA MIPEAMETOB IIPU UX HAOIIOACHMU!
11.10 ®dusnyeckue sBiaeHUs B npupone: 3atmeHus ConHua u Jlywn
' sBIieHUs B aTMocepe (uBeT Heba, pedpakims, paayra, MUPaxK)
11.11 TexHUYEeCKHEe yCTPOMCTBA: OUYKH, IEPUCKOI, (GOTOAIapaT, ONTHY
KBAHTOBBIE SAABJIEHUA
12.1 OneiTel Pe3epdopna u mianeTapHast MoJieb atroma. Mojenb aTon
12.2 Hcnyckanue u noryonieHre ceeta aroMmoM. KBautsl. JInHeyarsl
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- u raMma-u3IIydeHHs
124 Crpoenue atomHoro siapa. Hykinonsnas Mmoziens aToMHOro siapa. v
12.5 PannoaxtuBHble peBpanieHus. llepuon monmypacnanga aTOMHBIX s
12.6 S nepuble peakuuy. 3aKOHbI COXPAHEHUS 3apPSAJ0BOTO U MACCOBOT
12.7 OHeprus CBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
. 12.8 Peakuuu cuntesa u aenenusd siaep. Mcrounnku snepruu CostHIA |
12.9 SnepHas sHepreruka. [[elicTBue paguoakTUBHBIX U3JIYYEHUN HA
[TpakTuueckue paboThI:
Habmro1eHue CrtomHbIX U IMHEHYAThIX CIIEKTPOB U3IIyUEHHUSI.
12.10 UccnenoBanue TpEKOB: HW3MEPEHHE HDHEPIUM YACTHUIBI IO
¢dororpadusm).
W3mepenune paaroakTuBHOTO GhoHA
duznueckue sIBJICHUSI B MPUPOJIC: €CTECTBEHHBIA PaJIMOAKTHUBHE)
12.11 PaIOaKTUBHOE W3JIYYEHHE MPUPOIHBIX MHUHEPAJIOB, ECUCTBHUE |
Ha OpPTraHu3M YeJI0BeKa
12.12 TexHu4eckue yCTpoiCcTBa: CIIEKTPOCKOII, MHAUBUYAIbHBIN JO3U




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMMPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Konx nposepsiemoro
TpeOOBaHUS

HpOBepﬂeMble Tpeﬁ()BaHI/Iﬂ K IIPEAMETHBLIM pe3yjabTaTaM 0a3oBoro Y1
06pa30BaTeJ’IbH0ﬁ nporpaMmmMmbl OCHOBHOI'O oﬁmero 06pa303afmﬂ Ha 0C

[Tonumanue ponu (GU3NKK B HayYHOW KapTHHE MHpPA; C(HOPMHUPOBAHHO
3aKOHOMEPHON CBSI3M M II03HABAEMOCTH SIBJICHUM IPUPOIBI, O POJIK
crucreMoobpasyromeil poin QUMK B pPa3BUTHH E€CTECTBEHHBIX HayK
3BOJIIOLIMM (PU3UYECKUX 3HAHUN U UX POJIM B IIEJIOCTHON €CTECTBEHHOHA
POCCHICKHX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICH:

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHMs O BUJAX MaTepuu (BELIECTBO U IOJIE), O JABMIKEHUU KaK CIIOCO0
ATOMHO-MOJICKYJISIPHOW TEOPUU CTPOCHUS BEUIECTBA, O (PUIMUYCCKOU

(MEXaHMYECKUX, TEIJIOBbIX, 3JEKTPOMAarHUTHBIX M KBAHTOBBIX); YM
ONMCAHUIO UX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTP!
SBJICHHE; YMEHUE PACIO3HABATDH IMPOSBICHUE U3YYCHHBIX (U3UUECKUX S

BBIJIEJISISL UX CYILIECTBEHHBIE CBOMCTBA (MPU3HAKH)

Bnagenue ocHOBaMU MOHSTUMHOTO aramapara 1 CMMBOJIMYCCKOI'O A3bIKc
JI1 pCIICHUA y‘le6HBIX 3ala4; YMCHHC XapaKTCpHU30BaATb CBOMCTBa
IIPOLECCChI, UCITOJIB3YH (I)yHI[aMeHTaJ'ILHLIe 1 OMIITNPHUICCKUC 3aKOHBI

VYMenne onuchIBaTh HN3YUYCHHBIC CBOICTBA TEI H (1)I/ISI/ILI€CKI/I€ SIBJIK

BECJINYHHBI

Brnagenne ocHOBaMH METOJIOB Hay4YHOTO MO3HAHUS C YYETOM COOIIOIEH
HaOmoieHrne GU3NYECKUX SIBICHUM:

YMEHHE CaMOCTOSITENILHO COOMPaTh AKCIIEPUMEHTATBHYIO YCTAHOBKY U3
M0 MHCTPYKIIMH, OTIMCHIBATh XOJ OMBITA U 3aIHCHIBATH €T0 Pe3yIbTaThI, ¢
MPOBEJICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYUH: YN
CaMOCTOSITENILHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY MO HWHCT
BEJTMYMHBI U aHAJIM3UPOBATh MOMYyYEHHBIE PE3YNIbTAThI C YUETOM 3aJ1aH}
U3MEPECHU;

MPOBEJICHUE  HECIIOXKHBIX  DKCIEPUMEHTANBHBIX  HCCIEIOBaHUM;
OKCIIEPUMEHTAIbHYI0 YCTAaHOBKY M TPOBOAHWTH UCCIIEJOBAHHE TIO
MOJIy4E€HHBIE 3aBUCUMOCTH (PU3MYECKHUX BEJIMYMH B BHJIE TAOIUI] U Tpady
JIeNIaTh BBIBOJIBI 110 PE3YNIbTaTaM UCCIICOBAHHUS

[lonnmanue xapakTepHBIX CBOMCTB (PU3MYECKUX MoOjeJeil (MaTepuaibH

TEJI0, MOJIEIN CTPOEHHUS Ta30B, KUJIKOCTEH M TBEPIBIX T, TJIaHETapE




MOJI€TIb ATOMHOTO sI/Ipa) U YMEHUE IPUMEHSTD UX JUJISl OObSICHEHUS (PU3HT

YMmenue oOBSCHATH (PU3MUYECKHE MPOLECCHl W CBOWCTBA TeN, B TOM Yl
MPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B YAaCTHOCTH, BBIABIATH MpH
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3yYCHHbIE CBOMCTBA (PU3MUECKUX
3aKOHOMEPHOCTU U MOJIEIIH

YMeHue pemiaTh pacuéTHple 3amaud (Ha Oa3ze 2 — 3 ypaBHEHHUI), HUC
CBsI3bIBatOIME (PU3MUECKHE BEJIMYUHBI, B YACTHOCTHU, 3alHCHIBATh KpATI
HEJOCTaIOUINe JIaHHbIe, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
CIpaBOYHbIC JAHHBIC, MPOBOJIUTH PACYETHl U OIICHUBATH PEATUCTUY]
(bu3nuecKoil BEJIMYMHBI, YMEHHUE OMPEIENIATh Pa3MEPHOCTh (U3UYECKO]
pElIeHUH 3a/1a4u

YMeHHe XapaKTepu30BaThb IPUHIUIBI JEUCTBUS TEXHUYECKHUX YCTPO
npuOOPOB, W MPOMBIIUICHHBIX TEXHOJIOTUYECKUX ITPOLECCOB MO MX OF

CBOMCTBaxX (PM3MUYECKUX SIBJICHUN U HEOOXOAUMBIE PU3NICCKUE 3aKOHOME

10

YMeHHe HCIONL30BaTh 3HAHUS O (bHSH‘leCKI/IX SBJICHHUAX B IIOBCCIHCE
0e30macHOCTH IIpH O6paH_[CHI/II/I ¢ OBITOBBIMU an6opaMH 1 TCXHUYCCKU]
300pOBbA U CO6J'IIOI[€HI/IH HOPM O3KOJIOTHYCCKOI'0 IIOBCIACHHA B OKp
HeO6XOI[I/IMOCTI/I IMPUMCHCHUA ,Z[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I u TCXHO.
IIpUPOAOITIOJIb30BAHHA

11

OnbIT noucka, IpeoOpa3oBaHUs M MpPEACTaBIE€HUS HHGOpMaALUU

UCIOJIb30BaHNEM MH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI; yMe
MOJTy4YeHHOH MH(pOpMalM¥ Ha OCHOBE MMEIOUIMXCS 3HAHUN M JIOMOJIHM
UCIOJb30BaTh MPU BBIMOJIHEHUM YYEOHBIX 3aJlaHUl Hay4HO-IOIMYJISPE
COJIep)KaHusl, CIPaBOYHBIE MaTepuaibsl, pecypcbl ceTu MHTepHeT; BI
npeoOpa3oBaHus HHPOPMALIUU U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO; Y
MUCbMEHHBIE U YCTHbIE COOOLIEHHS HA OCHOBE MH(MOPMAIIMU U3 HECKOJIBK




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

OI'D 11O PU3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 MEXAHUWUYECKUE SBJIEHUA
1.1 Mexanunueckoe ABuxkeHue. Marepuanbtas Touka. Cucrema orcuéra. OTHOCUTETBLHOCTh JIE
12 PaBHOMepHOE 1 HepaBHOMEpHOE ABMxkeHue. Cpeansis ckopocTb. Popmyria /1715 BEIYUCIICHL
PaBHOMepHOE mNpsAMOIMHENHHOE ABMXKEHUE. 3aBUCHMOCTh KOOPAHMHATBHI Tela OT BpEM
MPSIMOJIMHEWHOTO JIBH>KEHUS:
1.3 x(1)=x,+vt
['paduku 3aBUCUMOCTH OT BpPEMEHHU Ui MPOEKIHH CKOPOCTH, MPOEKLIUU MepeMelIe
PaBHOMEPHOM IPSMOJIUHEHHOM TBUKEHUH
3aBUCHUMOCTH KOOPAMHATHI T€Jla OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOT'O MPSIMOIMHEHHO]
2
-S‘x':f:l =1-'.|;|: * f_ax * E
@opMynbl IS TPOEKIUU TEPEMEIEHUs, TPOEKIIMU CKOPOCTH U TPOEKIIUU YCKOf
MPSIMOJIMHEHTHOM JIBH>KCHHH:
- t”
14 Sx (U_ Up"t+a, '7"
Ur('r) =Up, T4, T,
a. (f) =canst,
vy, — Uy, =2a,s,
['padmku 3aBUCUMOCTH OT BpEMEHHU Ml TPOEKIUU YCKOPEHHS, MPOEKIIUU CKOPOC
KOOPJAUHATHI IPU PABHOYCKOPEHHOM MPSAMOJIUHEHHOM JABUKEHUN
CBobomnoe maaenue. Gopmysibl, OMUCHIBAIOIINE CBOOOIHOE TAJEHUE Tela MO BEPTHKA
1.5 BBEPX OTHOCHUTENIbHO MOBEPXHOCTH 3eMiu). ['paduky 3aBUCHMOCTH OT BPEMEHHU MJIS If
CKOPOCTH M KOOPAMHATHI TTPU CBOOOTHOM TaICHUH TeJla TI0 BEPTUKATH
CkopocTh paBHOMEPHOTO JIBUKEHHUSI Tella 1o OKpyxHOCcTH. HanpaBienue ckopocTH.
®dopmyna A7si BEBIYUCICHHUS] CKOPOCTH Yepe3 Painyc OKPY>KHOCTU U TIEPUOJI OOpaIIeHHUS:
_InR

LlenTpocTpeMuTenbHOe yckopeHue. HampapiieHune LEHTPOCTPEMHUTENBLHOTO YCKOPEHUS
YCKOpPEHUSI:




=R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
V= 1
T

Macca. IInotHocTs Bemectsa. Popmyra A BBIYUCICHUS ITIOTHOCTH:

p- =
1.7 v
1.8 Cuna — BekTopHas pusnueckas BenuurHa. ClokeHue Cui
1.9 SIBnenune unepuuu. Ilepspiit 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-a
CoHarnpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, ICUCTBYIOIICH Ha TEJO
B3aumoneiictue tein. Tperuii 3akod HeroToHa:
ﬁ'\ = _ﬁ'
21 12
1.11
TpeHue nokost U TpeHUe CKOJIbxKeHUs1. PopMyIia 711 BBIYMCICHUSI MOYJISL CUJIbI TPEHUS Ck
FIP =u-N
1.12
Hedopmarus Tena. Ynpyrue u Heynpyrue aegopmaiuu. 3akoH ynpyroi nedopmarnmu (3a
F=k-Al
1.13
BcemupHoe Tarorenne. 3aKoOH BCEMUPHOTO TATOTEHUS:
My - M,
F — G - '—_‘—
1.14 R-

Cuna TsHKeCTH. YCKOPCHHG CBO6OI[H01"0 naacHus.
d)opMlea JJIs1 BBIYHMCIICHUA CHUJIBI TAXCCTH BOJIM3H TTOBCPXHOCTU 3emmu: F = mg.




HBI/I)KGHI/IC IIJIAHET BOKPYT COJ'IHI_[a. HepBaﬂ KOCMHUYCCKasl CKOPOCTD. HeBecomocts u epe

1.15

WNmnynbe Tena — BeKTopHast prusnyeckasi BeIMUMHA.

p=mo

I/IMHYJ'IBC cucteMsl Ten. I3mMeHeHune HUMITYJIbCA. I/IMHYJ'IBC CHJIBI

1.16

3aKOH COXpaHEHMsI UMITYJIbCA [l 3aMKHYTOM CUCTEMBI TEN:
D=nyUy -+, U, =const

PeaxkTuBHOE NBUKEHUE

1.17

Mexanundeckas padora. @opMyina JjIs BEIYUCICHUS paOOThI CHUIIBI:
A=Fscoscx
Mexanuueckas MOITHOCTD:

A
I

N=

1.18

Kunernueckas u MNOTCHIUAJIbHAas SHCPIrus. CDOpMYJIa JUIA BBIYUCIICHUSA KUHETHICCKOMN OHC]

.

miL
Be=m

Teopema o kuHeTudeckoi sHeprun. Gopmyia Asis BEIUMCICHHS TOTSHIIMATBLHON SHEPTUH -

HaJ 3eMIIEH:

E,= mgh

1.19

MexaHnueckas SJHeprusi:

E=E,+E,

3aKOH COXpaHEHHs] MEXaHN4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUSI MEXaHUYE
cui TpeHus: E = const.

IIpeBpalieHre MEXaHMYECKOW SHEPTUM NPY HAJTUYUK CHJIBI TPEHUS.

1.20

[IpocThie MeXaHU3MBI. «30JI0TOE TPABUIIO» MEXAHHUKHU.
Prruar. Moment cunasl: M - Fl.
VYcioBue paBHOBECHS pbluara:

M{ —ME +...=0

[ToaBuxHBIN 1 HeTOABWKHBIN O6510Kku. KITJ[ mpocThix MeXxaHN3MOB,




n= Anonesnas
Aaa'q::aqmaﬂ

JlaBnenue TBEPAOTO TENA.
®dopmyra i1 BEIYMCIICHHS TaBJICHHs TBEPIOTO Tea:

p= F
S
191 JlaBnenue raza. ATMocdepHoe JaBieHue.
' I'mapocraTudeckoe NaBjIeHUE BHYTPH KUIKOCTH.
@Dopmyna 17 BEIYUCICHUS JaBICHUS BHYTPU KUIKOCTH:
P=Pgh+DPn,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akoH Apxumena. Popmyna i1 ONPENEICHHs BBITAIKUBAIOIIEH CHIIBL, JEHCTBYIOLII
KUAKOCTb WM Ias:
1.23 F —pel’
Arm. T PE
VYcnosue miaBanus tena. [1naBanue cy1oB U BO3ayXoIIaBaHUE
Mexanunueckue kojeOaHus. AMIUIMTYJa, NEpUOA U vacToTa Kosebanuil. dopmyna, cBs
KOJIeOaHU:
1.24
v = 1
T
1.25 MaremaTnueckuid U Ipy>KMHHBIN MasTHUKH. [IpeBpaliieHne sHepruu npu KojaedareabHOM
1.26 3aryxatomue Konebanusi. BeiHyk1eHHble KoneOanus. Pe3oHaHc
Mexanunueckue BosIHbI. [Ipo1onbHbIE U TTOTIEpeUHble BOIHBI. J{JIMHA BOJIHBI U CKOPOCTH pa
1.27 h=v-T
1.28 3ByK. [’ pomKkoCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKOBOM BOJIHBI Ha TpaHUIlEe IBYX cpel. U
IIpakmuueckue pabomoi
W3mepenune cpeaHeil IUIOTHOCTH BEIIECTBA; apXMMEIOBOW CHJIBL, KECTKOCTH MPYH
CKOJIbJKEHUS; pabOThl CHJIbI TPEHHUSI, CUJIbl YIIPYTOCTH; CPEeIHEH CKOPOCTH JIBUKEHHS Op)Y
129 ycKopeHusi Opycka MpH JIBHKEHHHM [0 HAKJIOHHOM IUIOCKOCTH; YacTOThl M MepHoja

MasiTHUKA; YacTOThl U MepHojia KoieOaHUuN NMPYKMHHOTO MasTHUKA; MOMEHTa CHJIbI, Jei
CWJIBI YIIPYTOCTH MPHU NMOABEME Ipy3a C MOMOILBIO HEMOABUKHOTO 0JI0Ka; pabOThI CUJIBI Y
[MOMOIIBIO TTOABMKHOIO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXHMMEIOBOM CHUJIBI OT 00bEMa MOTpYKEHHOW YaCTH Te




HE3aBHCHMOCTH BBITAJIKUBAIOIIEH CHIIBI OT MAcChl TeJla; CUJIbl TPEHUS CKOJIbKEHHUS OT CUT
POJIa TOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPY>KUHE, OT CTENEHH Aedopmarim
OT yIVIa HAaKJIOHA HaIpaBIAONIEH; mepuoja (4acToThl) KoJeOaHWNH HUTSHOTO MAasiTHU
Kojie0aHU MPY>KMHHOTO MasTHHKA OT MacChl Ipy3a M >KECTKOCTH TMPY>KUHBI; HCCIIEIOE
KoJIe0aHUI HUTSHOTO MasiTHUKA OT Macchl Ipy3a. [IpoBepka ycinoBus paBHOBECHs phlyara

Dusuueckue AGNEHUSA 8 npupode.‘ NpUMEPLI ABMIKCHUA C PA3JIMYHBIMU CKOPOCTSIMU B

I[CﬁCTBHG CHJIBI TPCHUA B MPUPOAC U TCXHUKC, ITPUIIUBLI U OTJIMBBI, IBUKCHUC IIJIAHCT Co

1.30 JBUKCHHUE JKUBBIX OPraHU3MOB, pblYard B Telle YEJOBEKa, BIMSHUE aTMOC(HEpHOro
TUTABaHKE PBIO, BOCIIPHUATHE 3BYKOB JKUBOTHBIMU, 3eMIICTPSICEHUE, CEHCMUYICCKUE BOJTHBI, 1
Texnuueckue ycmpoticmea: CUUAOMETP, JATYUKHU IOJOKEHUS, PACCTOSIHUS U YCKOPEHU

131 paKeThl, pbIYar, TMOABWXHBIA M HEMOABIKHBIM OJOKHM, HAKJIOHHAs IJIOCKOCTh, Iif

’ coOOIIaroIuecss COCyAbl, YCTPOMCTBO BOAOIPOBOJA, THUIAPABIMYECKHUN Mpecc, MaHO
MOPIIHEBOW HACOC, APEOMETP, IXOJIOT, UCIOJIb30BaHUE YIbTPa3BYyKa B ObITY U TEXHUKE
2 TEITJIOBBIE ABJIEHU A
51 OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM CTPOCHMS BelEecTBA. M
' ra3oo0pa3Horo coctosiHui BemecTsa. Kpucraminueckue u amopdHbIe Tena

2.2 JBrxeHue yactuy BeuiectBa. CBsA3b CKOPOCTU ABUKEHUS YaCTHI] C TeMIIepaTypoil. bpoyH

2.3 CMauuBaHue U KalWUISIPHbIE SIBICHUS

2.4 TerioBoe paciiupeHue U coxaTue

2.5 TemnnoBoe paBHOBECHE

2.6 BuyTpennss sHeprusi. Pabota u Teruonepenadya kak criocoObl H3MEHEHUS BHYTPEHHEH JHE

2.7 Bunpl Tenonepenaun: TEMIONPOBOIHOCTD, KOHBEKIINS, U3TyUCHHE
HarpeBanue u oxnaxnaenue ten. KonnuuecTBo TEmaoThl. Y ielbHAs TEIIOEMKOCTD:

2.8 O=cm(t,—t,)
3aKOH COXpaHEHMsI SHEPTUU B TEIIOBBIX Ipoleccax. Y paBHEHUE TEIJIOBOro OasiaHca:

2.9 Q1_Q2 +..=0
Ucnapenne m koHaeHcauus. M3MeHeHWe BHYTpEHHEW SHEpPruM B MPOLECCE HCHApEH

2.10 JKUJKOCTH. Y IeNIbHAsI TeIu1oTa mapoobdpaszoBanus: L = Q/m

2.11 BnaxnocTs BO3ayxa

512 [TnaBnenue u kpuctamu3anus. MizMeHeHne BHYTpEHHEH SHEPTUH TIPH TUTABJICHUH M KPHUC]

IJIaBJICHUSA




2=2
m

BnyTpeHHss dHeprus cropaHus TOIUIMBA. Y IeJbHas TEII0Ta CrOPaHus TOIUINBA: ¢ = Q/m

2.13
2.14 [Tpuntumne! padoTs! TermoBbix ABuraTenei. KI1J[ TermoBoro asuraTess
Ilpakxmuueckue pabomul
W3mepenue yaeapbHo TemI0EMKOCTH METAITIMYECKOTO HMIMHIPA; KOJINYECTBA TEILIOTHI, I
5 15 TeMreparypbl (UKCUPOBAHHON Macchl, B KOTOPYIO ONYIIEH HArpeThlii LWIMHAP; KOJ
' HarpeThiM IWIMHIPOM, IIOCJIE ONMYCKaHHs €ro B BOJY KOMHATHOM TeMIIepaTypbl; OTHOC!
yI€IbHOU TEIJIOTHI IUIaBieHus Jbja. VccnenoBanue n3MeHeHusl TeMIEpaTyphl BOJIbI U
TEI1000MeHa IPYU CMEMIMBAHUM XOJIOIHOM U ropsiuel Bobl; IpoLecca UCIIapeHus
216 Qusuueckue A61eHUs 8 Npupode: TOBEPXHOCTHOE HATSKEHUE U KaWJUISPHBIE SIBIICHUS B 1T
' nznydyenue CosHIa, 3aMep3aHue BOAOEMOB, MOPCKHE Opu3bl; 00pa3oBaHue pOCkl, TYMaHa,
Texnuueckue ycmpoiicmea: KalWUIAPbl, NPUMEPbl HCIOJIb30BAaHUS KPUCTAIJIOB, KH]
2.17 TEMIEPATYpbl, TEPMOC, CHCTEMa OTOIUIEHUS JIOMOB, TUIPOMETPBI, ICUXPOMETp, |
BHYTPEHHET0 CTOpaHus
3 OJIEKTPOMATI'HUTHBIE SABJIEHMA
3.1 Onextpuzanus Teil. J(Ba BUJa 3JeKTPUUECKHUX 3apsa0B
3.2 B3aumopeiicTBue 3apsykeHHBIX Tell. 3akoH Kyiona
33 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
34 Onekrpuueckoe nose. Hanpsok€HHOCTH anexkTpuueckoro mnousi. [IpuHmun cyneprnoswui
' Ka4eCTBEHHOM YPOBHE)
35 Hocurenu nsiekTpudeckux 3apsanoB. JleHCTBUE HJIEKTPUYECKOTO IO Ha DIIEKTpUYE
’ JIHBJIEKTPUKH
[TocTosiHHBIN AnekTpruyeckuil Tok. JleiicTBus anekTpuyeckoro Toka. Cuma Toka. Hanpsoker
16 I=q/t,U=A/q
DNEKTPUYECKOE COITPOTUBIIEHUE. Y AETBHOE DJIEKTPUUECKOE CONIPOTUBIICHHE:
3.7 R = pl/S
18 3akon Oma juis yyactka snekrpudeckoi uenu: [ = U/R
3.9 [TocnenoBarenbHOE COEIUHEHUE TPOBOAHUKOB:




I, =I,; U=U,+U,; R=R +R,

Hapaﬂneanoe COCAUHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBIICHUA:
2 .

U =UyI=1I+I;R=

CMelaHHbIe COCAUHCHUS IMTPOBOAHNKOB

PaboTa u MomHOCTH 251ekTpudeckoro Toka. A = Ult, P = Ul

3.10
3akon Jxxoynsa — Jlenna:
3
3.11 O=I"-R-t
3.12 OneiT OpcTena. MarHuTHOE 1oJie IPSIMOr0 IPOBOAHMUKA C TOKOM. JIMHMM MarHUTHON MHIY
3.13 MarsauTtHoe 1osie TOCTOSIHHOIO MarHuTa. B3aumMoaeiicTBie NOCTOSHHBIX MarHUTOB
3.14 JleficTBHEe MarHUTHOTIO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Omnbitel @apazes. SABnenue snekTpoMaruuTHoM uHAYKIUU. [Ipasuno Jlenna
IIpaxmuueckue pabomul
W3mepeHune 37eKTpUUECKOrO COMPOTUBIECHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPUUECKOTO
TOKa.
316 HccnenoBanue 3aBUCMMOCTH CHUJIbI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE (PE3UCTOPHI, J
' KOHIIaX MPOBOJHMKA; 3aBUCUMOCTU COINPOTUBIIEHUS OT JJIMHBI MPOBOJHHKA, IJIOLIAAN
YIE€IBHOTO COMPOTUBIICHHUS.
[TpoBepka mpaBuia JUisl SJIEKTPUUECKOr0 HAMPSKEHUS MPU MOCIEI0BATEILHOM COEIMHEH
CHUJIBI DJIEKTPUUECKOI0 TOKA MPU NapaieIbHOM COETUHEHUH MPOBOIHUKOB (PE3UCTOPHI U
317 Qusuueckue A61eHUs 8 npupoode: dIEKTPUUECKHE SIBICHUS B aTMOc(epe, IIEKTPUUECTBO
' noJie 3eMJIH, Ipeid MoaocoB, poiab MATHUTHOTO IMOJIS JUISl )KU3HU Ha 3eMile, MOJIIPHOE CH:
Texnuueckue ycmpoiuicmea: 3SIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT, CUET
3.18 3JIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTENIbHBIE 3JIEKTPONPUOOPH! (IIPUMEPHI), It
AJIEKTPOMArHuT, 3JEKTPOABUTATENb IIOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKa
3.19 OneKTpoMarHuTHele BOJHEIL. [1Ikana 351eKTpoMarHuTHEIX BOJTH
3.20 JlyueBas monens cBera. [IpsmMonnHelHOe pacipoOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [nockoe 3epkano
3.22 ITpenomnienue cBeTa. 3aKOH NPEIOMIIEHUS CBETA
3.23 Hucnepcus ceera
3.24 JInnza. Xop nydent B inH3e. POKYCHOE pacCTOsIHUE JIMH3BL. OnTHyeckas cuia JuH3bL D =
3.25 ['na3 kak ontuyeckas cucrema. Onruyeckue npudopbl




Ilpaxmuueckue pabomul
H3mepenne onTUYeCKOW Cuilbl coOuparomiel JUH3bI; (OKYCHOTO pacCcTOSHUS colu
paBeHCTBa pa3MepOB IMpeIMeTa U U300paKeHHs, KOrJa IpeIMeT PacIioyioKeH B ABOMHOM (OK

3.26 | crekia.
HccnenoBanue cBoilcTBa M300pa)KeHHs, MOJYYEHHOTO C IMOMOUIbIO COOHMpAromeil J
paccTosSHUS JBYX CIOXEHHBIX JIMH3; 3aBUCUMOCTH YTJIa MIPEJIOMIICHUSI CBETOBOTO JIy4a OT YT
— CTEKJIO»
307 Qusuueckue asnenus 6 npupooe: 3armenust Connua u JIyHbl, 1[BETa TEJ, ONTUYECKHUE SIBJ
’ pedpakuus, pagyra, MEPaK)
3.28 Texnuueckue ycmpoticmea: 09K, IEPUCKOT, oToanmapar, ONTHYECKUE CBETOBO,IbI
4 KBAHTOBBGIE SABJIEHUA
4.1 PannoaktuBHOCTh. Anb(a-, 6eta-, ramma-uznydenus. Peakiuu anbda-u Oeta-pacnana
4.2 Omneitel Peszepdopaa o paccesnuro anbda-gactuu. [Inanerapuas mogens atoma
4.3 CocraB atoMHOro sjipa. M30Tomsl
4.4 [Tepuox momypacmnazga aTOMHBIX SAEP
4.5 Snepuble peakiuu. 3aKOHBI COXPAaHEHUSI 3PS A0BOT0 U MaCCOBOTO YUCEI
46 Qu3suueckue sa61eHUA 8 Npupode: eCTECTBEHHBIN PaTuOaKTUBHBIA (OH, KOCMUYECKHE Iy
' MPUPOIHBIX MUHEPAJIOB, NEHCTBIE PAAMOAKTUBHBIX U3ITy4YEHUN Ha OPraHU3M YeJIOBEeKa
4.7 Texnuyeckue ycmpoticmea: CIEKTPOCKOIN, UHAUBUAYAIbHbBIN J03UMETp, Kamepa BuibcoHa




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIM YPOBEHB: YUeOHUK; 3-€ U3/IaHKE,
nepepaboranHoe [lepoimkun .M., BanoB A.W. AkiinoHnepHoe o0111ecTBO
«3narensctBo «IIpocBemienue»

» Gusuka: 8- kiacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3/IaHuE,
nepepaborandoe [leppimkun V.M., IBanoB A.W. AkiinonepHoe o0I11eCcTBO
«H3narensctBo «lIpocsemienue»

» Gusuka: 9-i kacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3JIaHuE,
nepepadotantoe [leppimikun .M., I'yrauk E.M., IBanoB A.W. u np.

AKHI/IOHepHOG 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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