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HOSACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTPaMMBbI, MPE/ICTABICHHBIX B
OI'OC 000, a Takke c¢ yuéroM denepalbHOM pabdoueil MporpamMMel
BocniuTanus U KoHuenuuu npenojiaBanus yaeoHoro npeamera « Dusukay.

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTENbHON MPOTrpaMMbl, MPEICTABICHHBIX B
OI'OC 000, a Takke c¢ yderoM deaepalibHOM pabdoueil MporpamMMbl
BOCIIUTAHUS U KOHIEMIIMU TPenoilaBaHus yaeOHoro npeamera « Duznkay.

Conepxanue mporpaMMmbl 1o (GU3HMKE HampaBlieHO Ha (HOpMHUpPOBaHUE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYAIOIIMXCA W OPraHU3aAIUI0 H3yUYCHUS
bu3NKM Ha JEeATEeILHOCTHOM OCHOBE. B mporpamme mo ¢u3uke y4UTHIBAIOTCS
BO3MOXHOCTH y4eOHOTO npeameta B peanusainuu tpedboBannit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM W METaNpeAMETHBIM pe3yJibTaTaM OOydYeHHs, a
TaK)Ke€ MEXKIIPEJAMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha
ypOBHE OCHOBHOTO 00IIIEr0 00pa30oBaHuUs.

[Iporpamma 10 (u3UKEe YCTAaHABIMBAET paclpeesieHne Y4eOHOro
MaTepuasia Mo rojaMm oOy4yeHus (MO KiaccaM), MpejiaraetT TPUMEPHYIO
MOCJIEI0BATENbHOCTh M3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTMKE pPa3BUTHUSA
IPEIMETHOTO COJICPKAHUS U yUeTe BO3PACTHBIX 0COOCHHOCTEH 00yJarOIINXCsl.

[Iporpamma 1o ¢usmke paspaboTaHa C IENbIO OKa3aHUS METOIMYECKOU
MIOMOIIM YYUTENIO B CO3/ITaHUU paboYeil MporpaMMbl IO y4eOHOMY MPEIMETY.

duznka SBIAETCS CHUCTEMOOOPA3YIONIUM JUIsl €CTECTBEHHOHAYUYHBIX
y4eOHBIX TMPEIMETOB, TOCKOJIbKY (HU3MYECKHe 3aKOHBI JIeKaT B OCHOBE
IIPOIICCCOB M SIBJIICHWM, HM3y4aeMbIX XHUMHEH, OHMOJOTHEH, acTpOHOMHEH W
¢usnueckoil reorpadueii, BHOCUT BKJIAJ B ECTECTBEHHOHAYYHYIO KapTHHY
MUpa, MPEAOCTaBIICT HauOoyiee sCHbIE OO0paslbl MNPUMEHEHHUS HAyYHOTO
METO/1a TI03HAHUSI, TO €CTh CII0C00a MOTYyUYEHUs TOCTOBEPHBIX 3HAHUHN O MHUpE.

OnHa U3 rIaBHBIX 3a7a4 (GU3UYECKOT0 00pa30BaHMS B CTPYKType OOIIETO
o0pa3oBaHusi COCTOUT B ()OPMHPOBAHUU €CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne Qusukun Ha 0a30BOM ypOBHE TPENIOJIAraeT OBJAJACHHUEC
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTepU3yIOIIMMHA €CTECTBEHHOHAYUYHYIO
rPaMOTHOCT:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHMUS;

e HHTEPIPETUPOBATH JAHHBIC M MCIOJIH30BaTh HAYYHBIC IOKA3aTEIIbCTBA

JUTSI TIOJTyY€HUS BBIBOJIOBY.

Ilenmun wu3ydeHuss Pu3Mku Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
ompeseneHbl B KOHIICTIIIMY TpenojaaBaHusi yuyeOHoro mpenMera «Ddusuka» B
oOpasoBarenbHbIX opranm3anuax Poccuiickoit denepaiuu, peamu3yronux
OCHOBHBIE 00111€00pa30BaTEIbHBIE TPOTPAMMBI.

enu nzydenust PU3MKu:

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

e pa3BUTHE TMPEJCTABICHUHA O HAyYHOM METOJ€ IIO3HAHUS U
dbopMHpOBaHKE WCCIEAOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIIUM
SIBJICHUSIM;



dbopMHpOBaHKWE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yJsibTaTa H3y4eHUs
OCHOB CTPOCHHS MaTepUu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;
dbopMHpoBaHUE MPEACTABICHUA O PO (PUUKH NIl pa3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUK;

pa3BUTHE MPEJCTAaBICHUH O BO3MOXKHBIX cdepax Oymyuien
npodeccroHanbHOM A TENBHOCTH, CBSI3aHHOM ¢ (DM3UKOM, MOJTOTOBKA
K JaJdbHEHIeMy 00y4eHHUIO B 3TOM HaIIPABJICHUH.

]_IOCTI/I)KGHI/IG OTHX ueﬂeﬁ IIporpaMmesl I10 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O
O6HICFO 06p330BaHI/IH oOecrneunBacTCs PCHICHUCM CIICAYIOIIUX 3aaa4:

npuoOpeTeHNe 3HAHWK O JTUCKPETHOM CTPOCHHH BEIIECTBA, O
MEXaHUYECKUX, TCIUIOBBIX, ANMEKTPUICCKUX, MATHUTHBIX U KBAaHTOBBIX
SBJICHUSIX;

npUOOpETeHNEe YMEHUN OMHUCHIBATh U OOBSICHATH (DU3UUECKHUE SIBJICHUS
C MCIOJIb30BAaHUEM TOJTyYCHHBIX 3HAHUI;

OCBOCHHME METOJIOB PEIICHUs] MPOCTEHIINX pacCUYeTHBIX 3a]ad C
UCIIOJIb30BaHUEM buznUecKux MOJICIIeH, TBOPUYECKUX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUU HAONIONATh TPHUPOJHBIC SIBICHUS W BBINOJIHATH
OTIBITHI, JJAOOPATOPHBIE PA0OTHI U IKCIEPUMEHTAIBHBIE UCCIEAOBAHUS
C UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHME TMpUEMOB paboTel ¢ uHoOpManued  (U3HNUIECKOro
coJiepKaHusl, BKIIOoYass MHGOPMAIIMIO O COBPEMEHHBIX JTOCTHUKEHUSIX
(bu3KKY, aHAIU3 U KPUTHYECKOE OIEHWBaHNE UH(OpMAIINK;
3HAKOMCTBO €O  cdepamMu  MpPOPECCHOHATIBLHON  JEesATEIbHOCTH,
CBS3aHHBIMM C  (U3UKOH, W COBPEMEHHBIMH TEXHOJIOTHSIMHU,
OCHOBAHHBIMU Ha JOCTIKEHUAX (HU3UUYECKON HAYKH.

OOmiee 4YKMCIIO YacoB, PEKOMEHJIOBAHHBIX JUISI W3Y4eHUs: (U3HKU 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 kmacce — 102 uvaca (3 yaca B
HEJIEIIO).

[Ipennaraemelii B mporpamme no (Gpusuke rnepedeHb J1adbopaTtopHbIX padoT
U OIBITOB SBISCTCS PEKOMEHAATEIBHBIM, YYHUTENb JeJacT BBIOOp TpH
MPOBEJICHUH JIA0OPATOPHBIX pPabOT W ONBITOB C YYETOM WHIUBUIYaTbHBIX
OCOOEHHOCTEeW  O00yYalolmuXCsi, CIHCKAa OKCIEPUMEHTAIBHBIX  3aJaHHM,
npeiaraéMblX B paMKax OCHOBHOTO TOCYJIapCTBEHHOTO dK3aMeHa 1o (pu3uke.



COIEPKXAHUE OBYYEHUA

7 KIIACC
®du3uKa u e€ poJib B IO3HAHUM OKPY:KaIOlIero Mupa.

dusuka — HayKa o0 mpupoje. SBieHus mpupobl. OU3NUecKre SBICHUS:
MEXaHU4YECKHUe, TEIJIOBBIE, DJICKTPUICCKUE, MAaTHUTHBIC, CBETOBBIC, 3BYKOBBIE.

dusndeckue BeIUUUHBL. M3Mmepenue ¢uszndeckux BeaudyuH. Ouznyeckue
npuOopkl. [lorpentnocts n3MepeHnii Mex1yHapoHasi CHCTeMa €IMHHUII.

Kak ¢wu3uka u jApyrue €CTECTBEHHBbIE HAyKM H3Y4arOT MPHUPOIY.
EcrecTBeHHOHAYy4YHBIM METOJ| MO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABI)KCHUE THUIIOTE3, OJKCIEPUMEHT II0 TMPOBEPKE THUIIOTE3,
oObsicHeHHe HaOmogaeMoro sBieHus. OnucaHue QU3NUYECKUX SBJICHUN C
IIOMOILBIO MOJIEIIEH

Jemoncmpayuu.

1. MexaHW4YeCKHUEe, TEIUIOBBIC, JJICKTPUUYCCKHE, MarHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®dusznueckue MpUOOPHI U MpOLIeIypa NPSIMBIX U3MEPEHUM aHAJIOTOBBIM
U IIU(GPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OrnpeneneHue 1EeHbI JeICHUS KAl U3MEPUTEIBLHOTO MpHUOopa.

N3mepenure paccTosHUi.

N3mepenne 00bEMa KUJIKOCTH B TBEPAOTO Tea.

OrnpeneneHue pa3MepoB MaJIbIX TEI.

N3mepenue temmepaTypbl IpH IMOMOIIN KUIKOCTHOTO TEPMOMETpa U

JTaTYuKa TeMIepaTyphl.

6. IIpoBeneHue UccaeI0BaHUA MO MTPOBEPKE TMITOTE3bI: TAIBHOCTD MOJIETA
IapyKa, MYIMIEHHOTO TOPU30HTAIBHO, TE€M OOJbINe, YeM OoJbie
BBICOTA ITyCKa.
IlepBoHayajibHbIE CBEEHUS 0 CTPOCHUM BellleCTBA.

CrpoeHue BemiecTBa: aToOMbl W MOJIGKYJBI, HX pa3Mepbl. OTbBITHL,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmwkenue dvacTtuil BemecTBa. CBs3b CKOPOCTH JBIDKCHHS YacTHI[ C
TeMreparypoil. bpoyHoBckoe aBuxkenue, nuddys3us. BzaumomencTBue gacTHiIy
BCILICCTBA: IIPUTSHKCHHUE M OTTAJIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIIECTBA: CTPOCHHUE Ta30B, JKUAKOCTEH U
TBEPBIX (KPUCTAJUTMUECKHUX) Tell. B3anMOCBSI3b MEXK Ty CBOMCTBAMH BEIIIECTB B
Pa3HBIX arperaTHBIX COCTOSHUSX W HMX aTOMHOMOJICKYJSIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Jemoncmpauuu.

1. HaGmioneHne OpOyHOBCKOTO TBUKEHHSL.

2. Habmonenue nuddysun.

3. HaOmromenue  sBneHui, OOBACHSIOMMXCS  NPUTSDKCHUEM WU

OTTAJIKMBAaHUEM YaCTHII BEIICCTBA.

Jlabopamopnuie pabomul u onvimol.

1. OneHka JuaMeTpa aroMa METOJIOM psJioB (C HCIOJIb30BaHUEM

dororpaduii).

2. OmBITHI 10 HAOIOICHHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.

3. OmnbITEI MO OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSHKEHUS.

JIBH:xeHMEe U B3aMMO/IeICTBHE TeJl.
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Mexannueckoe ABUKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JBUKEHHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacuer myTtu u
BPEMEHHU JIBUKECHUS.

SBneHne nHEpUUHU. 3aKOH MHEPLUU. B3auMoAeicTBUE Tel Kak MpUYMHA
U3MEHEHUSI CKOPOCTH IBIXKEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Tena.
[InoTHOCTE BemecTBa. CBA3b MJIIOTHOCTH C KOJIMYECTBOM MOJIEKYNI B €IUHHUIIC
o0beMa BellecTBa.

Cuita kak XxapakTepucTuka B3auMozaeicTeus Ten. Cuia ynpyrocTi U 3aKOH
I'yka. 3MepeHne cuiibl ¢ TOMOIIBIO TUHAMOMETpA. SIBICHUE TATOTEHUS U CUJla
Tsokectd. Cuhila TSDKECTHM Ha Jpyrux IulaHeTax. Bec Tema. HeBecomocTs.
CrioxeHne cuil, HalpaBJIEHHBIX MO OAHOM IpsiMOM. PaBHOAEHCTBYyrOWIAs CHUIL.
Cuna tpenus. TpeHHe CKONBXEHUS U TPEHUE MOKOA. TpeHue B MPUPOAE U
TE€XHUKE.

Jemoncmpayuu.

Hab6nronenue MexaHnueckoro IBM>KEHHUS Tela.
N3MepeHne cKkOpOCTH MPSIMOJIMHENHOTO JBUKECHMUS.
HabGnronenue siBeHus: HHEPIUU.
Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOICUCTBUU TEll.
CpaBHeHHE Macc 10 B3aUMOJICVCTBUIO TEN.
CroxeHue CHll, HalpaBJICHHBIX IO OJHOW MPSMOM.
./Iaéopamopubte paéombt U onvimol.
1. OmpenenieHUe CKOPOCTH PaBHOMEPHOTO JBIKEHUS (IIapuka B
KUIKOCTH, MOJIEITH SJICKTPUUECKOTO aBTOMOOUJISI U TaK Jayee).
2. OmpepeneHne CpeHE CKOPOCTH CKOJbKEHUSI OpycKa WM IIapuKa 1o
HAKJIOHHOM IIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNa.
4. OmBITHI, TEMOHCTPUPYIONTUE 3aBUCUMOCTh pacTshKeHUs (aedopmarimn)
PY>KUHBI OT TPUIIOKEHHOU CHIIBI.
5. OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbl TPEHUS CKOJIbKECHUS
OT BEca TeJla U XapaKTepa CONPUKACAIOLINXCS TOBEPXHOCTEN.
JlaBieHue TBEPABIX TeJI, KUIKOCTEH U ra3oB.

HNanenue. CriocoObl yMEHBIIICHUS M YBEJIUYCHHS JaBiieHus. JlaBieHue
ra3a. 3aBHCHMMOCTb JaBJCHHS raza oT oObema, Temmeparypsl. llepemaua
JABJICHHUSI TBEPABIMU TEJIaMHU, >KUAKOCTIMH W Ta3zaMu. 3akoH [lackains.
[THeBMaTHUeCKHEe MalIMHBL. 3aBUCUMOCTH JABJICHUS XUIAKOCTH OT TIyOWHBI.
I'unpoctatnueckuit mapagokc. CooOrmiaronuecss cocynbl. [ 'uapaBiandeckue
MEXaHHU3MBI.

AtMocdepa 3emun 1 atmMmochepHoe naBieHue. [[puduHbl CymecTBOBaHUS
Bo3ymHON 00osouku 3emun. OnbiT Toppuuermm. M3mepenue atMochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpHOTO AaBICHHUS OT BBICOTHI HaJ YPOBHEM
Mopsi. [Ipubops! asst usmMepenust atMoc(hepHoTo JaBICHUS.

JleicTBUe KUAKOCTM M Tra3a HAa TNOTPY)KEHHOE B HHUX TEJO.
BreirankuBaromas (apxumenona) cwia. 3akoH Apxumena. IlmaBanue Ten.
Bo3znyxonnasanue.

Jlemoncmpayuu.

1. 3aBUCUMOCTH JaBJICHHUS r'a3a OT TEMIIEpPaTyphl.

[lepenaua gaBneHuUs! )KUIKOCTHIO U Ta30M.
Coobmatromuecs CoCy/Ibl.

I'mppaBnuuecknii mpecc.

[IposiBnenue nercTBust aTMOC(HEpHOTO TABICHHUS.
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6. 3aBUCHMOCTb BBITAJIKMBAIOLIECH CHJIBI OT 00BEMA MOTrpYKEHHOW YacTU
T€Ja U MJIOTHOCTH KUIKOCTH.

7. PaBEHCTBO BBITAJKHUBAIOIIECH CUIIbI BECY BBITECHEHHOMN KUAKOCTH.

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

Jlabopamopnwie pabomel u onvimol.

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

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

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKHMBAIOIIECH CHUJIbI, JCUCTBYIOIIECH Ha
TEJIO B )KUJIKOCTH, OT MACCHI TeJa.

4. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKHUBAIOIIECH CHUIIBL,
JEUCTBYIOIIEH Ha TEIO B JKUIKOCTH, OT OOBEMA MOTrPYKEHHOU B
YKUAJIKOCTb YaCTH TeJla U OT INIOTHOCTH KUIKOCTH.

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

PaGoTra 1 MOIIIHOCTb. JHEPrus.

Mexanuueckas pabota. MOIHOCTb.

[Ipoctbie MexaHW3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. [IpuMeHeHue mnpaBuiia paBHOBECHUS pblyara K OJIOKY.
«3osoroe mpaBuio» MexaHuku. KoadduiueHnt noneznoro neictsus (naunee —
KIIJT) mpocthix mexanu3moB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas osHeprusd. KuHerndeckas W IOTEHIMAJbHAS JHEPIUSL.
[IpeBpaiienrie OJHOrO BHAA MEXAaHUYECKOW DSHEPruu B JPYrom. 3akoH
COXPaHEHMS SHEPTUU B MEXaHUKE.

Hemoncmpavuuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnsie pabomel u onvimol.

1. Ompenenenue pabOThI CUJIIBI TPEHHUS TPU PABHOMEPHOM JIBUKEHUU

TeJIa 110 TOPU30HTAIBHOM IMOBEPXHOCTH.

2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.

3. N3mepenue KII/] HaKJIOHHOW MIIOCKOCTH.

4. W3ydeHue 3aK0Ha COXPAHECHUSI MEXAHUYECKON SHEPTUH.

8 KIIACC

TensoBble sIBJEHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUUYECKON TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mepbl aTOMOB U MOJIEKYJd. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHOKUHETUYECKON TEOPUHU.

Mopaenn TBEPAOro, *KUAKOTO W Ta3000pa3HOTO COCTOSHHUH BEIECTBA.
Kpucrannmmaeckue un amopdubie Tena. OObSICHEHNE CBOMCTB Tra30B, KUIKOCTEH
U TBEPIBIX TEJI HA OCHOBE IMOJOXEHUN MOJEKYJSIPHO-KUHETUYECKOU TEOPHUHU.
CmaurBaHHE M KanWJUISIpHBIE ABJICHUS. TEIIoBOe pacIMpeHre U CokaTre.

Temneparypa. CBsi3b TeMHOepaTypbl CO CKOPOCTHIO TEILIOBOTO JBHXKCHUS
gactull. Buyrpenuss sHeprus. CrmocoObl M3MEHEHHs] BHYTPEHHEH SHEPIrHM:
Temionepeaaya u COBEPILIECHUE paboTHI. Bunsr TEIUIONEPEAAYU:
TEIUIONPOBOIHOCTh, KOHBEKIIHS, U3JIyYEHHE.

KommuectBo TemmoTel. Y aenbHas TEINIOEMKOCTD BelllecTBa. TeInuioo0MeH U
TEMJIOBOEC paBHOBecHE. YpaBHEHHE TeruioBoro Oanadca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJAEIbHAs TEIUIOTA IUIABJICHUS.



[Tapoobpa3zoBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenpHas Ternjiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATypbl KHIICHHS OT aTMOC(HEpPHOIo
JTaBJICHUSL.

BrnaxuocTts Bo3myxa.

DHeprus TOINIMBA. Y IeJIbHAs TeIIOTa CTOPAHMUSL.

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

3aKOH COXpAaHEHUS M MIPEBPAILCHUS SHEPTUM B TETJIOBBIX MPOIIECCAX.

,Zlemoucmpauuu.

G AW e

HaGmonenne 6poyHOBCKOTO IBH)KEHUSI.

Habmonenue nuddysumn.

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

N3meHenue napieHus ra3a mpu M3MEHEHUU 00bEMa U HarpeBaHUU WU
OXJIQXKICHUH.

[IpaBuna uzmMepeHus TeMIepaTyphl.

Bubl Teruionepenayu.

OxJtaxkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepIiiieHUN pabOThl BHEITHUMU CUJIAMHU.

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

12.
13.

Habmronenue mocTostHCTBa TeMIepaTyphl IPH TUTABICHUU.
Mojenu TeIIOBbIX JBUTaTelICH.

Jlabopamopnsie pabomuel u onvimol.

1.
2.
3.

10.
11.
12.
13.

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

OrnpeneneHre JaBICHUS BO3IyXa B OalJIOHE HITIPHUIIA.

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

IIpoBepka ruMOTE3bl JHUHEWHOW 3aBHCUMOCTH JUIMHBI CTOJOMKA
KHUJIKOCTH B TEPMOMETPUIECCKON TPYyOKEe OT TeMIIepaTypHhl.
HaGnronenne wm3MeHEHHs BHYTPEHHEW DSHEpPrUM Tella B pe3yJbTaTe
TeIrIonepeaaYy ¥ paboThl BHEITHUX CHJI.

HccnenoBanne sBiICHUS TEINIOOOMEHA MPH CMEIIMBAHUU XOJOJHOM U
ropsiyer BOJBL.

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

Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporuecca ucrnapeHus.

Ornpenenenrue OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXa.

Ornpenenenue yAenbHON TEMIOTHI IJIABJICHUS JIbJA.

JJIeKTpHYECKHEe U MATHUTHBIE SIBJICHUS.

Onextpusanus Ten. [[Ba poaa 3neKTpHUecKUX 3apsaoB. BzaummonelicTeue
3apsoKeHHBIX Tedl. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aUMOJEUCTBUS
3apSKEHHBIX TEJ OT BEJIMYMHBI 3apsII0B U PACCTOSIHUS MEXKY TEJIaMH).

Onextpuyeckoe noje. Hanpssk€HHOCTh anexkTpuyeckoro noss. [lpuHumn
CYNEPIIO3ULINH JEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenn »5rekTpudeckux 3apsaoB. OJEMEHTAPHBIA SIEKTPUYECKUN
3apsia. CtpoeHne aroma. [IpOBOOHUKM WM JIUAJIEKTPUKU. 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUA TOK. YCJIOBHSA CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
HcTouHrKNM TOCTOSHHOTO TOKA. JIEHCTBUA SJEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTAX U Ta3ax.

Onektpuueckass nenb. Cuiaa ToOKa. ODJEKTPUUECKOE HANpsHKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. YIEIBHOE CONPOTUBICHHUE BEIIECTBA. 3aKOH
Oma mma ywactka uenu. I[locimemoBarenbHOE M MapaJUIEIbHOE COEOUHEHHE
IPOBOJIHUKOB.

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

[TocrostHHble  MarHuThl. B3aumMonencTBUE€  IOCTOSHHBIX  MAarHUTOB.
MaruutHoe mnosne. MarautHoe mosie 3eMJId U €ro 3HAaY€HUEe IJIs KU3HU Ha
3emze. OnbIT OpcTena. MarHUTHOE MOJIE 3JIEKTpUYECKOro Toka. [IpumeHenue
AJIEKTPOMArHUTOB B TEXHHUKE. JIeCTBME MArHUTHOIO IOJIS Ha IPOBOJHHK C
TOKOM. DIIEKTPOIBUTATENb IIOCTOSTHHOTO TOKa. Hcnons3oBanue
AJIEKTPOJIBUTATEIIEH B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

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

Hemoncmpauuu.

1. DnexkTpu3ainus Ted.

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

TelL.

3. YCTpPOHCTBO U JECUCTBUE JIEKTPOCKOMA.

4. DIEKTPOCTaTHYECKAas UHIYKIIUS.

5. 3aKOH COXpPaHEHUS AIEKTPUUECKUX 3aPSAT0B.

6. IIpOBOJHUKH U AUDIEKTPUKH.

7. MopnenupoBaHue CUIOBBIX JIMHUM JEKTPUYECKOTO TTOJIS.

8. M CTOYHMKHM IOCTOSIHHOT'O TOKA.

9. JlelcTBUS JIIEKTPUUECKOTO TOKA.

10. DJNEKTPUUYECKUI TOK B KUJKOCTH.

11. ['a30BbI pas3ps.

12. I3mepeHne cuibl TOKa aMIIepMETPOM.

13. I3mepeHnne 351eKTpUIeCKOro HaNpsKEHUsI BOJIBTMETPOM.

14. Peoctar u Mara3uH CONPOTHUBIIEHUN.

15. B3anmonencTBrE NOCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHHE HEBO3MOKHOCTH Pa3/IeJIeHUs MOJIFOCOB MarHUTa.

17. MoaenupoBaHHE MarHUTHBIX MOJIEW TOCTOSIHHBIX MAarHUTOB.

18. OnbIT OpcTena.

19. MarHuTHOE MOJie TOKa. DJIEKTPOMArHurT.

20. JleficTBME MarHMTHOIO TOJISI HA TPOBOJIHUK C TOKOM.

21. DIEKTPOABUTATEb MTOCTOSTHHOTO TOKA.

22. UccnenoBaHue sIBIICHUS 3JIEKTPOMArHUTHOW UHIYKIIUU.

23. OnbiTel Dapajes.

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

BO3HUKHOBEHUS.
25. DIEKTPOreHePaTOp MOCTOSTHHOTO TOKA.
Jlabopamopnuie pabomel u onvimol.



1. OmpIThl 1O HAOMIOACHUIO AJIEKTPU3AIUMU TeJl WHAYKIUMEH U MpHU
CONPUKOCHOBEHHH.

2. UccnenoBanue ACMCTBUSL DBJIEKTPUYECKOTO TMOJISI HA MPOBOAHUKUA U

JTUDJIEKTPUKH.

COopka u npoBepKka padboThI JIEKTPUUYECKON 1IENMU TOCTOSTHHOTO TOKA.

N3mepenue u peryjampoBaHie CUIIbI TOKA.

N3mepenue u peryaupoBaHie HAMPSKEHUS.

HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKa, UIYILIETO YEpe3 pe3UCcTop, OT

CONPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha pe3UCTOpE.

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

8. IlpoBepka mpaBuja CIOKEHUS HANPSDKEHUM MPU TOCIET0BATEIIBHOM
COEMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwiia JiJIsi CUJIBI TOKa MPHU MapauieTbHOM COCAMHEHHUU

ouvew

PE3UCTOPOB.

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

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

12. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIpsHKEHUS Ha HE.

13. Onpenenenne KIIJ[ HarpeBarens.

14. MccnenoBanue MarHUTHOTO B3aUMOJIEMCTBUS IIOCTOSIHHBIX MarHUTOB.

15. I3yyeHMe MarHMTHOTO TIOJiI IOCTOSIHHBIX MArHUTOB IIPU KX
00BbEIMHEHUY U Pa3/ICIICHUN.

16. ccnenoBanne JEUCTBUSA DJIEKTPUUECKOTO TOKA HA MAarHUTHYEO
CTPEJIKY.

17. OOBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHUJIbI B3aUMOJIECHCTBUS
KaTyIIKA C TOKOM M MarHuTa OT CHJIbl TOKa W HAalpaBJICHHUS TOKAa B
KaTyILKE.

18. M3yueHue nercTBrsl MArHUTHOTO TOJIs HA IPOBOJAHUK C TOKOM.

19. KoHcTpyHnpoBanue u n3y4eHue padoThl JJIEKTPOIBUTATEINS.

20. Usmepenne KII/I anekTpoaBurareibHOM yCTaHOBKH.

21. OOBITHl MO WCCJEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW WHIYKIIHH:
HCCJIEIOBAHNE MU3MEHECHUM 3HAUYECHUS U HANPABICHUS WHIYKIMOHHOTO

TOKaA.
9 KUIIACC

Mexanuyeckue siBJICHMA.

Mexannueckoe ABWXKeHUWE. MarepuanbHas Touka. Cucrema oOTCUETA.
OTHOCHUTENBHOCTh MEXaHWYECKOIO JIBH)KEHMs. PaBHOMEpHOE NpPSIMOJIMHENHOE
nBrkeHue. HepaBHOMepHoe mpsMoiMHENHOe aBwxkeHue. CpenHsas U
MTHOBEHHAsl CKOPOCTH Teja IIPU HEPABHOMEPHOM JBHKEHHH.

Yckopenue. PaBHOycKOpeHHOE TpsIMOJIMHEHHOe aBmkeHue. CBoOOgHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE nBUKEHME MO OKPYKHOCTU. [lepuon u yactora obparieHus.
JInnenHas u yriaoBas CKOpocTH. LleHTpocTpeMuTenbHOE YCKOPEHHE.

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



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

Cuta TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUs. Y CKOPEHHE CBOOOIHOTO
najgeHus. JBmxenue miaHeT Bokpyr CoisHna. IlepBas kocMuueckas CKOpOCTb.
HeBecomocTh U neperpysku.

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

Nmnynee Tenma. WM3MeHenwe wummynbca. KMMmynbc cuiabl.  3akoH
COXpaHEHHMs UMIYJIbca. P€akTUBHOE IBUKEHUE.

Mexannueckas pabotra W MOIIHOCTh. PaboTa cui TsDKECTH, YIPYrocTu,
Tpenus. CBs3b dHepruu U padotel. [loTeHIMaIbHAS PHEPTHS Tejla, MOJIHITOTO
HaJl TOBEPXHOCTHIO 3emid. IloTeHuuanbHAs DJHEPrus CXKATOW MPYKUHBI.
Kunernueckas sHeprus. Teopema 0 KHHETUYECKOM Y3HEPTUH. 3aKOH COXPaHEHUS
MEXaHUYECKOM IHEPIHUH.

Jemoncmpayuu.

1. HabmroneHne MexXaHMYeCKOTO JBIDKCHHS Tejla OTHOCHTEIBHO pPa3HBIX

TEJ OTCUETA.

2. CpaBHeHME MyTE€W W TPACKTOPUN JBUKEHUS OJHOTO M TOTO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKECHUS.

HccnenoBanue mpu3HakoB PpaBHOYCKOPEHHOT'O JBUXKEHUS.

HaGnronenue nBuKeHUS Tela 1Mo OKPYKHOCTH.

Habmronerne MexaHMUECKUX SIBJICHHH, IPOMCXOSAIINX B CHCTEME

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

OTHOCUTEJILHO KaOMHETa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHUS TeJIa OT MACChl T€Ja U JICMCTBYIOIIEH HA HETO
CHJIBI.

8. HaOmronmenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEJL.

9. HM3meHeHue Beca Tenna Mpu YCKOPEHHOM JIBHXKEHHM.

10. [lepenaya nmnynbca npu B3auMOJECUCTBUU TEN.

11. [IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICHUCTBUU TEIL.

12. CoxpaHeHHE UMIYJIbCa MPU HEYNIPYTOM B3aUMOICUCTBUM.

13. CoxpaHeHHe UMITYJIbCa TIPHU a0COFOTHO YIIPYTOM B3aUMOICHCTBUU.

14. HabmroneHne peakTHBHOTO JIBHXKCHHUS.

15. CoxpaHeHHe MEXaHUYECKOW PHEPTUU TIPU CBOOOTHOM MaJICHUU.

16. CoxpaHeHHME MEXaHUYECKOW »HHEpPruyd TMpU JBWIXKCHUH Tejla IO
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

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

2. Ompenenenne CpeHe CKOPOCTU CKOJBXEHUS OpycKa WU JBUKEHUS
I1apyKa Mo HaKJIOHHOM IJIOCKOCTH.

3. OmnpezneneHue yCKOpeHUsl Tejla MPU PABHOYCKOPEHHOM JIBUKEHUU IO
HAKJIOHHOM TUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBYDKEHUN 0€3 HaYaJIbHON CKOPOCTH.

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

ouvew



6. HMccrnenmoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUSI OT CHJIbI
HOPMAJILHOTO JaBJICHHUSI.
7. Omnpenenenne K03pGUIMEHTA TPECHUS CKOJIbKEHHUS.
Omnpenenenre KECTKOCTU PYKUHBI.
9. Ompenenenre padbOThl CHIIBI TPEHHUS IMPU PABHOMEPHOM JBUKEHUU
TeJa MO TOPU30HTAIBHOM MOBEPXHOCTH.
10. OmpezienieHne  pabOThl CHIIBI  YOPYTOCTH MpU TOABEME TIpy3a C
UCIOJIb30BAaHUEM HEMOABMYKHOTO U MOABUKHOTO OJIOKOB.
11. 3yyeHue 3aKoHa COXpaHEHUS SHEPTUH.
MexaHn4yecKkue KoJ1e0aHUs U BOJIHBI.

Konebarenbnoe paBuxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHMIA:
NepuoJ, 4acToTa, aMIUIUTyAa. MaTeMaTU4eCKUid W NPYKUHHBIA MAasITHUKH.
[IpeBparienue sHeprun MpU KOJIeOATEIHHOM JABUKCHUU.

3aryxatouue  kosiebaHus.  BbIHYyXKJeHHbIE  KojeOanus. Pe3onaHc.
Mexannueckue BOJHBL. (CBOICTBA MEXaHMYECKUMX BOJIH. I[IpomonbHbie U
nonepevyHble BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUs.
MexaHnuecKue BOJHbI B TBEPJOM TEJE, CEHCMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3ByKa u BbicoTa ToHA. OTpaxkeHue 3Byka. Mudpas3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaGmrogenue kosiebaHui Tes MOJ JACHCTBUEM CHIIBI TSDKECTH U CHUIIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmronenune BeIHYXICHHBIX KOJICOAaHWI M pe30HaHCA.
PacnipocTpanenue npo1oabHBIX U TIOTIEPEYHBIX BOJIH (Ha MOJIEIIN ).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTUYECKHI pE30HAHC.
JIaﬁopamopubte pabomul u onvimel.
1. OmpeneneHue 4YacTOThl W TEpHOJa KOJEOAHUM MaTEeMaTHYECKOTO
MasITHUKA.
2. OmpepeneHne 4acTOThl U IEpHOJIa KoieOaHUi MPY>KUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMOCTH Tepuoa KoJICOAHHMH ITOJBEIICHHOTO K
HUTH I'py3a OT IJIMHBI HUTH.
4. WccnemoBaHue 3aBUCMMOCTH TiepHoja KojieOaHWN MPYKUHHOTO
MasiTHUKA OT MacChl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH TIepHOJia KoJeOaHUi Tpy3a, MOABEIICHHOTO
K HUTH, OT Macchl rpys3a.
6. OmbITBI, JEMOHCTPHUPYIOUIME 3aBUCUMOCTH TMepuoja KoyieOaHUU
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. V3mepenue yckopeHusi CBOOOHOTO MaICHUS.

DJIEKTPOMATHUTHOE 110JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJEKTPOMarHuTHOE  MOJie. ODJIEKTPOMarHuTHble BOJHBI.  CBONCTBa
ANEKTPOMarHuTHhIX BOJH. [IIkama »neKkTpoMarHUTHBIX BOJH. Vcmolsib30BaHMe
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.

DnexkTpomMarHuTHas npuponaa ceeta. CKopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomel u onvimet.

o

SIGIPSEN



1. M3yyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C TTIOMOIIBI0 MOOUIILHOTO
TenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBass  moxens  cBera. Mcrounukum — cBera.  [IpsamMonuHeinHoe
pactpoctpaneHue cBera. 3atMeHuss Connua u JlyHel. OTpaxeHue cBeTa.
[Tnockoe 3epkaino. 3aKoH OTpaKEHHUsI CBETA.

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

JIunza. Xonm mywedt B smH3e. OnTuueckas cucTema Qoroarnmnapara,
MUKpOCKONIa M Teneckomna. ['J1a3 kak onTudeckas cucteMa. bin3opykocTh H
JNaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. Onbitel HbloToHa. CrokeHue
CIIEKTpaJIbHBIX LIBETOB. /lucniepcust ceera.

Jemoncmpayuu.

1. IIpsMmonuHENHOE pacnpOCTPAHEHUE CBETA.

2. OTpaxxeHue CBeTa.

3. Ilomyuenue wu300paXeHHl B IIJIOCKOM, BOTHYTOM |  BBIMYKJIOM
3epKaJIax.

[Ipenomiienue cBera.

OnrTuyeckuii CBETOBOI.

Xox mydeid B coOOMparomiei JnHs3e.

XoJ1 Iy4el B pacCEenBArOIIECH JIMH3E.

[Tomydyenue n300pakeHU ¢ TOMOIIBIO JTUH3.

. Ilpunnun nevictBus GoroanmnapaTra, MUKPOCKOIIA U TEJIECKOMA.

10. Moaens riiasa.

11. Paznoxenue 6em0ro cBeTa B CIIEKTP.

12. [lomy4yenue 6e10ro cBETa IPH CIOKEHUH CBETa PA3HBIX IIBETOB.

Jlabopamopnuie pabomel u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPaKEHUSI CBETOBOIO Jiyda OT yriia

naJCHUs.

2. W3yuenue xapakTepuCTUK N300paKeHUs MIPEAMETa B TUIOCKOM 3epKaJie.

3. HccinenoBanne 3aBUCHMOCTH yTila MPEJIOMIICHUS CBETOBOIO JIyda OT

yIJia MaJICHUs] Ha TPaHULE «BO3IYX—CTEKIION.

4. [lonmydeHue n3o0paxeHuil ¢ TOMOIIbIO COOMPAIOILEH JINH3BI.

5. Omnpenenenre (HOKYCHOTO  PACCTOSIHUSI W ONTUYECKOW  CHIIBI

coOMparoIei JTUH3HIL.

6. OmBITHI MO Pa3I0KEHUIO OETIOT0 CBETa B CIIEKTP.

7. OmBITHI 0 BOCTIPUSTHIO IIBETA MPEIMETOB MPU UX HAOTIOJACHUHU Yepes

IIBETOBbIE (DUIIHTPHI.
KBaHToOBbIE siBJICHMS.

Omnewitel Pezepdopaa u muranerapuas moaens atoma. Monens atoma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHThl. JInHeWdaTeie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-usnyudeHus. CtpoeHue
aToMHOro  sanpa. Hyknonnas Momens  atomHoro  sigpa.  U3orombl.
PaanoaktuBnbie npeBpamenus. [lepuon nosypacmnaaa aTOMHBIX SIIIED.

AnepHbie peakuu. 3aKOHbI COXPAHEHHS 3apsI0BOTO U MacCOBOTO YHUCEI.
DHeprust CBsi3W aTOMHBIX sjep. CBsi3b Macchl U 3HEpruu. Peaknuu cuHTe3a U
nenenus saep. crounuku 3unepruu ConHLa v 3BE3I.

SAnepnas sHepreruka. JIeMCTBUSA paaMOAKTHBHBIX W3JIyYECHUN Ha YKUBBIC
OpPTaHU3MBI.

©®NoO UL A



Jemoncmpayuu.

CnexTpbl U3ITy4EeHUS U MOTJIOLIEHNUS.

CnexTphl pa3IuvyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

Pabora cuérunka HOHM3UPYIOUIUX U3JTYICHUH.

Perucrpanus usnydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

./Iaéopamopuble pabomul u onvimeol.

1. HabGnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTULBI IO TOPMO3HOMY

nyTH (1o gororpadusm).

3. H3mepenue painoakTUBHOTO OHA.

IHoBTOpHUTEIBbHO-0000 AN MOYJIb.

[ToBTOpUTENHEHO-00001IIAIOIINIA MOZYJIb peaHa3HaYeH TUTSt
CUCTEMAaTH3allMk ¥ O00O0OIIEHUS TMPEAMETHOTO COJEpKaHWUsS U OIbITa
JeSTeIbHOCTH, MPUOOPETEHHOTO TIPU U3YYCHUH BCEro Kypca (PU3MKH, a TaKkKe
JUTSI TIOJITOTOBKM K OCHOBHOMY TOCYJI@PCTBEHHOMY 3K3aMEHY IO (hU3UKE ISt
00y4Jaronuxcsi, BBIOPABIIMX ATOT YY€OHBIN MPEIMET.

[Ipy w3yyeHHH NAHHOTO MOJIYJS PEAIU3YIOTCS U CHCTEMATU3UPYIOTCS
BUJIBI JCSATEIBHOCTA, HAa OCHOBE KOTOPBIX OOECIEUYMBACTCS JTOCTHXKCHHE
OPEIMETHBIX W METANpeIMETHBIX IUIAHUPYEMBIX pPE3yJbTaToOB OOYYEHHS,
dbopMHpyeTCsl €CTEeCTBEHHOHAYYHAsI TPAaMOTHOCTh: OCBOCHUE HAYUYHBIX METOJ/IOB
MCCJICIOBAHUS SIBJICHUHN MTPUPOJIBI M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSICHSThH
dusnueckue sSBICHUS, PUMEHSS TOJYYCHHbIC 3HAHUS, pellaTh 3a/ladyd, B TOM
YHUCJIE KAUECTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

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

HAa OCHOBE IMOJYYCHHBIX 3HAHUW paACMO3HABaTh W HAYYHO OOBSICHATH
dusnuecKkue SBICHUS B OKPY KAIOIIEH MPUPOJIE U TIOBCETHEBHOM KU3HH,

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

OOBSACHATH HAy4YHBIE OCHOBBI  HamboJee BaXXHBIX JOCTHKCHUMN
COBPEMEHHBIX TEXHOJIOTMH, HAlpUMEp, MPAKTHUYECKOTO HCMOJIb30BAHUS
pa3JIMYHBIX KMCTOYHUKOB JHEPIMM HAa OCHOBE 3aKOHA MpPEBpallCHUS U
COXpPaHEHUS BCEX U3BECTHBIX BUIOB SHEPIUHU.

Kaxngas u3 TeM JaHHOTO MOJYJSA BKJIIOYAET AKCHEPUMEHTAIBHOE
uccaenoBanre oboOmaromero xapakrepa. Moayib 3aBepiiaeTcs MpoBEACHUEM
JTUATHOCTUYECKOW ¢ OIICHOYHOM paboThl 3a Kypc OCHOBHOTO OOIIETo
oOpa3oBaHUs.

DU A WwN R



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOro 00mIero o0pa3oBaHMs

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

B pesynbrare wu3ydeHuss (U3MKA HA YpPOBHE OCHOBHOTO OOILEro

obpazoBaHus y oOywarwmierocs OyayT cOpPMHUPOBAHBI  CIICAYIOIIHE
JUYHOCTHBIC Pe3yJIbTaThl B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

- TMpOSIBIICHHWE HHTEpPECAa K MCTOPUM M COBPEMEHHOMY COCTOSIHHUIO
poccuiickoi (hU3NUecKo HayKH;

- IICHHOCTHOE OTHOIICHHE K JJOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpamaaHCKOro M TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

- TOTOBHOCTh K AaKTUBHOMY VY4YacTHIO B OOCYXICHUH OOIIECTBEHHO
3HAUYMMBIX M OTHYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN (PU3UKH;

- OCO3HaHUE€ BAXKHOCTU MOPAJIbHO-3TUYECKHX IMPUHLHIIOB B ACATEIBHOCTU
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCIIPUITHE ICTETUUYECKUX KauecTB (M3MUECKON HAyKU: €€ TapMOHUYHOIO
MIOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUSA:

- OCO3HaHHWE IEHHOCTH (PU3MYECKON HayKh KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHHWS  MUPA, OCHOBBI  Da3BUTHUS  TEXHOJOTHM,  BaKHEHIIEH
COCTaBJISIFOIIEN KYJIBTYPBI;

- pa3BUTHE HAYYHOH JIFOOO3HATENBHOCTU, MHTEPECA K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

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

- OCO3HaHWE IIEHHOCTH Oe30macHOro oOpa3a >KH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH TPaBWJI OE30MacHOrO MOBEJACHUS Ha
TpaHCIIOpPTE, Ha OPOTaxX, C SJIECKTPUYECKUM U TEIUIOBBIM 00OpPYIOBAHHEM B
JIOMAIITHUX YCIIOBHUSIX;

- c(hOpMHPOBAHHOCTh HaBBIKA pedIeKCHH, TMPU3HAHUE CBOETO IpaBa Ha
OIIMOKY M TaKOTO e MpaBa y APYroro 4eIoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- aKTUBHOE y4YacTHE B PELICHUM MPAKTUYECKHX 3a/ad (B paMKax CEMbH,
oOpa30oBaTeNbHON OpraHu3alliid, TOpoJa, Kpas) TEXHOJIOTUYECKOW U
COIIMAJIbHON HaIpaBJICHHOCTH, TPEOYIOIMMX B TOM 4YHUCIE M (U3HUUECKUX
3HAHUU;

- UHTEpEC K MPAKTUYECKOMY H3YUYCHHIO TPO(eccHii, CBI3aHHBIX ¢ (PU3UKON;
7) 3K0JIOrH4eCKOro BOCIIMTAHMSA

- OpUCHTAaIUs Ha MPUMEHEHHE (U3MYECKUX 3HAHWM JJIA PEIICHUS 3a]ad B
00JIaCTH OKPY’KAIOMICH Cpeipl, IUIAHUPOBAHUS TMOCTYMKOB M OICHKH WX
BO3MOKHBIX ITOCIEACTBAN I OKPYKAIOIIEW CPEJIbI;

- OCO3HaHHUE TJI00ATBHOTO XapaKTepa AKOJIOTHIECKUX MPOOJIeM U MyTel uX
pelieHus;

8) apanTanuu K U3MEHAIIMMCS YCJA0BUAM COLHUAJBHON M NPUPOIHOMI
cpeabl:



- HOTpe6HOCTB BO BBaHMOHCﬁCTBHH IIPpY BBIIIOJJHCHUH I/ICCJ'Ie,HOBaHI/Iﬁ 151
IIPOCKTOB (1)I/I3I/I‘{CCKOﬁ HAIIpaBJICHHOCTH, OTKPLITOCTHL OIIBITY W 3HAHHWAM

JPYTHX;
e - TIOBBIIICHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaAKTHUYECKYIO
NeSTEeIbHOCTD;
e - TMOTpeOHOCT, B (HOPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE

bopMyIMpoBaTh HJEU, TMOHATHUSA, THUNOTE3bl O (U3MYECKUX OOBEKTaX u
SBJICHUSIX;

e - OCO3HaHME Je(hUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B
obsactu PU3HKY;

e - IJIAHUPOBAHHE CBOETO PAa3BUTHUSI B MPUOOPETEHUU HOBBIX (DUINYECKUX
3HAHMU;

e - CTpEeMJICHWE AaHAJIU3UPOBATh U BBIABIATH B3aUMOCBS3U TPUPOJIBI,
oOIIIeCTBa M DKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BAaHUEM (PU3MUYECKHUX
3HAHMU;

e - OIICHKAa CBOMX JEWUCTBUM C Y4ETOM BIMSHHUS HA OKPYXAIOIIYIO Cpeny,
BO3MOYKHBIX INI00QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesymnprare ocBoeHHS TporpaMMbl 1O (pu3uMKe Ha YpOBHE OCHOBHOTO
obmero  oOpa3zoBaHuss y  oOyuwatomerocss  OyayT  cOpMHUPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTFOYAIOIITHIC M03HABATEIIbHBIC
YHHUBEpCaJIbHBIC YYeOHBbIC JICWCTBHSA, KOMMYHUKATHBHBIC YHHBEpCATbHBIC
yueOHbIC ICHCTBHS, PETYJIATUBHBIC YHUBEPCAIBLHBIC YIeOHBIC ICHCTBHSI.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble Jilornueckue JeiicTBUA:

e BBIBIATh M XapaKTEPHU30BaTh CYIICCTBEHHBbIC TNPH3HAKH OOBEKTOB
(siBNICHMI);

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

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

e BBISBJISITH IPUYUHHO-CIICJICTBEHHBIE CBA3U NPH M3yUYCHUU (PU3UIECKUX
SBICHUA W TPOIECCOB, JIeNIaTh BBIBOABI C  HMCIOJB30BAHHEM
JTEAYKTUBHBIX W WHIYKTUBHBIX YMO3AKIIOUCHHH, BBIIBUTATh TUIIOTE3bI
0 B3aMMOCBS35X (DM3NUYSCKUX BEIUIMH;

e CaMOCTOSITEILHO BBIOMPATH CIOCOO pemieHus] y4eOHOU (HU3NIECKOM
3a/1a9M (CpaBHEHHE HECKOJIBKUX BAPHAHTOB PEIICHUs, BRIOOP Hanboee
MOIXO/ISIIIETO C YYETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarejabCcKue JeCTBUA:

e HCMOJB30BaTh BOMPOCHI KAaK  HCCIEAOBATEIBCKUNA  MHCTPYMEHT
MMO3HAHUS;

e TMPOBOJAWTH TIO CAMOCTOSATEIHLHO COCTABJICHHOMY IIJIaHY  OIIBIT,
HECJIOKHBIA (PU3MUECKUN HKCIEPUMEHT, HEOOJbIIOE HCCIEIOBAHNE
(U3HYECKOTO SIBJICHMUS;

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



CaMOCTOATCIIBHO (bOpMYJIHpOBaTB O606I[I€HI/I$I U  BbIBOABI IIO
pe3yiibTaTaM HpOBeI[éHHOFO Ha6J'IIOI[eHI/IH, OIIbITa, HCCJICAOBAHMA,
IIPOTrHO3UPOBATE BO3MOKHOC I[ﬂ.]'[I)HCﬁIIICC Pa3BUTHUC (1)I/ISI/I‘ICCKI/IX
IMPOLCCCOB, a TAKIKC BBIABHUIATH IIPCAIIOJIOKCHHUA 00 mux pPa3BUTHUU B
HOBBIX YCJIOBUAX U KOHTCKCTAX.

Pabora ¢ unpopmaumeii:

OPUMEHSThH Pa3IMYHbIE METObI, THCTPYMEHTHI U 3alPOChl IIPU MOUCKE
1 0TOOpe MH(POPMALIUU UK JAHHBIX C YUETOM MPEJIOKEHHON yueOHOM
dusnueckoii 3a1a4u;

aHaJIN3UPOBATh, CHUCTEMaTU3UPOBATH u UHTEPIPETUPOBATH
UHGOPMAITUIO Pa3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,
CaMOCTOSITENIbHO BBIOMPATh ONTHUMANIbHYIO (OpPMY Mpe/CTaBICHUS
uHboOpMaIMM U WUTIOCTPUPOBATh pellaeMble 3aJladydl HECI0KHBIMU
CXeMaMu, uarpaMmmamMu, HTHOU rpaukoi U 1X KOMOWHAIIUSAMH.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJbHbIE YieOHbIe NeiCTBUS:

B X0J1€ OOCYKJIeHUS Y4eOHOT0 MaTepHalia, pe3yibTaToB JJ1a00paTOPHBIX
paboT W MPOEKTOB 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOit
TEMbl M BBICKA3bIBaTh WJIEHU, HAICJICHHBbIC HA pelICHUE 3aJauyd U
noJi/Iep>kaHue 0JaroXKenaTeIbHOCTH OOLICHUS;

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

BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
NyOJUYHO TPEACTABIATh PE3YJbTAThl BBITIOJHEHHOTO (PU3UYECKOTO
ombITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOEKTA);

NOHMMAaTh M MCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHIHOW U
WHIANBUIYaIbHON paOOThl TPH PEUICHUH KOHKPETHOM (Pu3nuecKon
poOJIeMBI;

OpUHUMATh €M COBMECTHOW  JIESITENbHOCTH, OpPraHU30BHIBATH
NEUCTBUA TI0 €€ JIOCTHKEHHUIO: paclpenesTh poyid, OOCYXKIaTh
IPOIECChl U PE3YJIbTaThl COBMECTHOM pPabOTHI, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

BBITIOJIHATH CBOIO 4YacTh palOOThI, JOCTUTAs KAYECTBEHHOTO pe3yJibTaTa
10 CBOEMY HAMPABIICHUIO U KOOPAUHUPYSI CBOU JCHCTBUSA C JIPYTUMU
YJICHAMH KOMAaH]Ibl;

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

PeryasiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1eiCTBUA

Camoopranusamnus:

BBISBJISATH NPOOJSEMbl B JKM3HEHHBIX M y4YeOHBIX CHUTYyalUsX,
TpeOYIOMUX ISl pelIeHus PU3NIECKUX 3HAHUIA,

OPUEHTHPOBAThCS B PANIUYHBIX MOAXOAAX MPHUHATUA PEIICHUN
(MHIMBUYyaIbHOE, MPUHATHE PEUICHHs B IPYyMIE, NPUHATUE PEIICHUMN
rpynmoin);

CaMOCTOSITENIbHO COCTABJIATh AJITOPUTM pelieHus (pu3nueckor 3agauu
WIK T[JJaHa MCCIEAOBaHUS C YYETOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHPOBAaTh  MpeJJlaracMble
BAPUAHTHI PELICHNN;

7ieNiaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTpOJIL, AMOIUOHAJIbHBbIN HHTE/JIEKT:



JaBaTh aJCKBaTHYIO OLEHKY CHUTyallud W TMpejjaratb IUlaH e¢
U3MCHEHMUS;

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

BHOCUTBH KOPPEKTHUBHI B JIEATEILHOCTH (B TOM YHCIIE€ B XOJ BHITIOJHEHUS
(¢u3MUecKOoro MCCIENOBaHUsA WM T[POEKTAa) HAa OCHOBE HOBBIX
00CTOSITEBCTB, U3MEHHUBIIMXCA CUTyallud, YCTaHOBJIEHHBIX OIIMOOK,
BO3ZHUKIIIMX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIH U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIpyroro 4ejloBeKa B XOJ€ Ccropa WIu
JUCKYCCUM Ha HAy4YHYI0 TeMy, IMOHUMAaTh MOTHBBI, HaMEpPEHHUS U
JIOTUKY APYIoOro;

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

HHPEAMETHBIE PE3YJIBTATBI

K KOHIIY O6y"I€HI/I}I B 7 KJacce INpCAMCTHBIC PC3YJIbTAThl HaA 0a30BOM
YPOBHC OOJIZKHBI OTpaKaThb C(bOpMI/IPOBaHHOCTB y 06yqa10nmxc;1 YMGHHﬁI

UCIOJIb30BaTh TOHATHS: (U3MYECKUE U XUMHUYECKUE SIBJICHUA,
HaAO0JII0/ICHHE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, SAUHUIBI (PU3UUECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSA BellecTBa (TBEPIOE,
KHUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBI)KEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJUHEHHOE), TPAaeKTOpHs, PaBHOJEHCTBYIOIIAS
cuna, gepopmanus  (ympyras, —IUIaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

paznuyaTth sBiAeHUS (Iud@ys3us, TEmIOBOE JBIKEHHE YaCTHI]
BEIIIECTBA, PABHOMEPHOE [BIKEHHWE, HEPaBHOMEPHOE JBHXKEHUE,
WHEPIMS, B3aUMOJCUCTBUE TEJ, pPaBHOBECHE TBEPIABIX TET C
3aKpEIUIEHHONW OChIO BpalleHus, IMepefada JJaBJICHHUsS TBEPIBIMU
TeJIaMH, >KHJIKOCTSIMH M Ta3aMu, aTMOochepHOE MaBlICHHE, IJIaBaHUE
TEJ, TPEBPAIICHUS] MEXaHWYECKOW DSHEPruM) IO ONHCAHUI0 UX
XapaKTEPHBIX CBONCTB W Ha OCHOBE ONBITOB, JEMOHCTPHUPYIOIIUX
JTaHHOE (PU3UYECKOE SBJICHUE;

pacmo3HaBaTh TMPOSBICHUE W3YYCHHBIX (U3UUECKUX SBJICHUA B
OKPYXAIoIlleM MHUpPE, B TOM 4YHcie (U3UUYECKUE SBIICHUS B MPHUPO/IE:
MIPUMEPHI JBWKEHUS C PA3TUIHBIMA CKOPOCTSIMU B JKUBOW U HEKHUBOU
MpUPOJIE, NEHCTBUE CWJIBI TPEHUS B TPHUPOAEC W TEXHHKE, BIIUSHUEC
aTMOc(epHOTro JaBJICHUS Ha KWBOW OpPraHW3M, TUIaBaHUE PbIO, phlyaru
B TeEJE YeNOBEKa, MPU ITOM IMEPEBOANWTH MPAKTHUYECKYIO 3a71ady B
y4eOHYI0, BBIJICTISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (DU3UIECKUX
SIBJICHUI;

OMKCHIBATh HW3YYEHHBIC CBOWCTBA Tel U (PU3NUYECKHE SIBJICHHS,
UCTIONB3ysl  (U3MUECKUE BEIMYMHBI (Macca, O00BEM, IUIOTHOCTH
BEIIIECTBA, BPEMsi, TyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH,
Cuja TSOKECTH, BEC TeNa, CWiIa TPEeHHs, JaBiieHue (TBEPIOTO Teia,
KUJAKOCTH, Ta3a), BBITAJKHBAIONIAS CHJIA, MEXaHW4YecKas paboTa,
MOIIIHOCTh, TUICYO CHJIBI, MOMEHT CHJIbI, KO3(P(UIMEHT TOJIE3HOTO
JENUCTBUS MEXaHU3MOB, KHHETUUYECKAsI M TIOTCHIIMAIbHASI DHEPTHS ), TIPH
OTMCAHUM TIPABUILHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOIH3YyEMBIX
BEIIMYMH, WX OO0O3HAYCHUS W COUHUIBI (PU3NYECKUX BEIMYHH,



HaXoIuTh (OPMYJIbl, CBA3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIIMUUHY C
JIPYTUMU BEJIUYMHAMH, CTPOUTH TpadUKU H3YUYEHHBIX 3aBHUCHUMOCTEU
(bu3HUEeCKUX BEJINYUH;

XapaKTepU30BaTh CBOWCTBA Tes, (PU3WYECKHUE SIBICHUS U TIPOIECCHI,
UCIIOJIb3Yysl TpaBUiia CIOXKEHUS CWI (BIOJIb OJHOW MPSIMOii), 3aKOH
I'yka, 3akon [lackains, 3akoH ApxuMmena, IpaBUIO PaBHOBECHUS pblyara
(Obmoka), «305I0TO€ MPaBUJIO» MEXaHWKH, 3aKOH COXpaHEHUs
MEXaHUYEeCKOW PHEPrUM, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA Y 3aITUChIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATH (pU3MYECKUE SIBIICHUS, MPOIECCHl U CBOICTBA TeJ, B TOM
yucji€ W B KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTHUPOBAHHOIO
XapakTepa: BBIABIATH MPUYMHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
o0bsiCHeHHE U3 1—2 JOTMYECKUX IIAroB ¢ OMOpOoN Ha 1-2 M3y4YEHHBIX
CBOMCTBa  (DU3MYECKUX  SIBJICHUHM, (PU3NYECKUX  3aKOHAa WU
3aKOHOMEPHOCTH;

pemiath pacy€THble 3a7ayd B 1—2 JCUCTBUS, HMCHONB3YsS 3aKOHBI U
dbopmMyIbl, cBs3bIBaOIMIUE (U3MUECKUE BEITUYMHBI: HA OCHOBE aHAJIM3a
yCIIOBUSA 3aJa4d  3alUChiBaTh KpaTKOE YCIOBUE, IIOJICTABISATH
¢dusnueckre BeIUYUHBI B (OPMYIIBI U MPOBOJUTH PAaCUEThl, HAXOIUTh
CIIPaBOYHBIE JaHHBIC, HEOOXOJAUMBIC JIJIS PEIICHUs 3ajad, OICHUBATH
PEATUCTUYHOCTD MOJTyYeHHON (DU3NYECKON BEJIMUMHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEUIUTh TpPHU TOMOIIH
(¢u3NUeCKMX METOJI0OB, B OIHUCAHUMU WCCIEIOBAHUS  BBIJCIATH
IpoBEPSIEMOE MPEAIOIOKEHHE (rumotesy), pa3nyaTth u
UHTEPIPETUPOBATH MOJTYUYCHHBIN pe3yIbTaT, HAXOAUTh OIIMOKH B X0OJI€
OTIBITA, JIENIATh BBIBOJBI IO €T0 pe3yIbTaTaM;

IPOBOJUTH ONBITHl 1O HAOMIOACHUIO (PU3UYECKHX SBICHUN WU
¢u3nueckux  CBOWCTB  Tel:  (opmymupoBaTh  IPOBEpSEMbIC
NPEANnoioXKeHuss, coOupaTh  yCTAaHOBKY U3  MPEIJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0 ONBITA U (HOPMYITUPOBATH BHIBOIBI;
BBITIOJIHATH TPSMbIE U3MEPEHUs PACCTOSIHHS, BPEMEHH, MAacChl Tela,
00béMa, CHJIBI W TEMIIEpaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
1u(GpPOBBIX TPHOOPOB, 3aMHUCHIBATh IMOKAa3aHUA MPUOOPOB C YUETOM
3aJIaHHON a0COIOTHOM MOTPEITHOCTH U3MEPEHUI;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OHOM (hPM3UYECKON BETUUHHBI
OT JPYro#l C UCIOIb30BAHUEM MPSIMBIX U3MEPEHUMN (3aBUCUMOCTH ITYTH
PAaBHOMEPHO ABMKYIIErOCs TeJla OT BPEMEHHU JBUKEHUS Teja, CHIIbI
TPEHUS CKOJILKEHHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH
TE€ W HE3aBUCUMOCTU CHUJIbI TPEHHUSI OT IUIOIIAIU COHNPHUKOCHOBEHHS
TEJ, CHJIBI YIIPYTOCTU OT YJIMHEHUS TPYKUHBI, BRITATKUBAIOIEH CHJIBI
0T 00béMa MOrpyXEHHOM YacTU Tejla M OT IUIOTHOCTH KUJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Te€Jia, OT TIyOWHBI, HAa KOTOPYIO
MOTPYKEHO TEJI0, YCIOBHM TUIaBaHUS TEJ, YCIOBUI PaBHOBECHUS phluara
1 OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHWUU Yy4E€OHOTO HCCIIEIOBAHMS,
coOupaTh  YCTAaHOBKY Y  BBIMOJHATH  HM3MEPEHUS,  CIeAys
MPEIOKCHHOMY  TJIaHy, (UKCHUPOBAaTh Pe3yJbTaThl MOJIYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYUH B BUJE MPEIOKEHHBIX TaOIUIl U
rpaduKoB, AENAaTh BHIBOBI IO Pe3yIbTaTaM UCCIIEIOBAHMS;

MIPOBOJIUTH KOCBEHHBIC M3MEPEHUS (HU3MYECKUX BEIMYHMH (IJIOTHOCTH
BEIIIECTBA JKUJIKOCTH M TBEPJOrO Telia, CHUJIa TPEHHS CKOJIbKEHHS,
JABJICHUE BO31yXa, BBITAIKMBAKOIIAS CHJIA, JECHCTBYIOIIAs Ha



K

NOTPY>KEHHOE B >KHJKOCTHb TEJO, KOA(PPUIMEHT MOJIE3HOTO JCHCTBUS
IPOCTBIX MEXAHU3MOB), CJEAys MNPEIJI0OKEHHON HWHCTPYKIUU: TpU
BBITIOJIHEHUU U3MEPEHUI cOOUpaTh SKCIEPUMEHTAIIbHYIO YCTAaHOBKY U
BBIYKCIIATH 3HAUEHHE UCKOMOW BEJIMYUHBI,

coOno/laTh MpaBUjia TEXHUKKM OE€30MacCHOCTH Mpu  pabore ¢
J1a00paTOPHBIM 000PYI0BaHUEM;

yKa3bIBaTh MPUHIUIIBI JEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPOMNCTB:
BEChI, TEPMOMETpP, JTUHAMOMETP, COOOIAIOIIUECS COCYIbI, OAPOMETD,
phIuar, MOJBUXKHBIN U HETIOJABUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTH;
XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OmucaHus (B TOM YHCIIE:
MOJIIUITHAKY, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUN TMpece,
MaHOMETp, BBICOTOMEp, MOPITHEBOM HACOC, apPEOMETP), HCHIOIB3Ys
3HAHUS O CBOMCTBaX (U3MYECKUX SIBJICHUH U HEOOXOJMMbIC
¢du3nUecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MpUMEpPHl  (HaXoAUTh UWHOOPMAIMI0O O MpUMepax)
IPAKTUYECKOTO MCTOIB30BAHUS (PU3NYECKUX 3HAHWUU B MOBCEIHEBHOU
KU3HU ISl 0OecrieueHust 0€30MacHOCTH MPU 0OpallleHuy ¢ MpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHHUSI 3JI0POBbSI U COOJIOJCHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY>KAIOIIIEH CpEJIe;
OCYIIECTBJISATH OTOOp HUCTOYHMKOB HHPopmanuu B HWHTepHeTe B
COOTBETCTBMM C 33JJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUW M TYTEM CpaBHEHUS PaA3JIMYHBIX HCTOYHUKOB
BBIICNIATh HMH(POPMAILIMIO, KOTOpas SBJISIETCS TPOTUBOPEUYMBOM WU
MOJKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBIMOJHEHWH YYEOHBIX 3aJaHUl  Hay4HO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO COJEepKaHUs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu MuTepHer, BiaaeTh MNpUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBIE KpAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBE 2—3 UCTOYHUKOB MHPOpMAIIUU (PU3NUECKOTO COJICPKAHMS, B
TOM 4HCJIe MyOJMYHO JeNaTh KpaTKhe COOOIIEHHS O pe3yibTaTax
MPOCKTOB WJIM Y4YEOHBIX HWCCIECIOBAaHUN, TMPU DTOM TPaAMOTHO
WCIIOJIh30BaTh M3YYCHHBIA TIOHSITHHHBIA ammapar Kypca (Qu3ukw,
COTIPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

MIPU BBITIOTHEHUHN YYEOHBIX MPOCKTOB M MCCIEAOBAHHUI pacrpeneisTh
00S13aHHOCTH B TPYNIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/1auaMu,
CIEIUTHh 3a BBHIMIOJHEHWEM IUIaHA JCHCTBUM, aJeKBAaTHO OIICHWUBATH
COOCTBEHHBIM BKJQJ B JICITEIBHOCTh TPYNIBI, BBICTpAaUBATH
KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBAS MHCHHUE OKPY KAFOIITHX.
KOHIly oOyueHus B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YHAIOIITUXCST YMECHHUIA:

WCIIONB30BaTh IIOHATHA: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE
IBWKEHUE aTOMOB M MOJIEKYJ, arperarHbleé COCTOSHMS BEILECTBA,
KPUCTATIMYECKHE U aMOop(HbIe Tela, HACHIIICHHBIA 1 HEHACHIIEHHBIN
Iap, BIAXHOCTb BO3JyXa, TeMIEpaTypa, BHYTPEHHSSA DHEPIUs,
TEIUIOBOM  JBUIaTellb, JJEMEHTApHBIM  DJIEKTPUYECKUM  3apsn,
ANEKTPUYECKOE II0J€, IPOBOAHUKM U JUAJIEKTPUKH, ITOCTOSHHBIN
ANEKTPUYECKUN TOK, MATHUTHOE T10JIE;



pasnuyaTh sBJICHUA (TEIUIOBOE PacIIUPEHUE U CKaTue, Terionepeaaya,
TEIJIOBOE  PAaBHOBECHE, CMAayuMBaHWE, KaNWUISAPHBIE  SIBJIICHUS,
UCIIapEHuE, KOH/JICHCaIus, IIJIABJICHHUE, KpUCTAILIU3 AU
(oTBepaeBaHUE), KHUIIEHWE, Temionepenaya (TEIIONPOBOAHOCTD,
KOHBEKIUS, U3TYyUEHUE), FICKTPU3allUs TEN, B3aUMOJICUCTBUE 3apsi/iOB,
NENCTBUS AIEKTPUYECKOTO TOKA, KOPOTKO€E 3aMBbIKaHHE,
B3aUMOJEHCTBUE MAarHUTOB, IEUCTBUE MATHUTHOTO TIOJISI HA IPOBOJHUK
C TOKOM, DOJEKTPOMAarHWTHAasT HHAYKIHMA) MO ONHCAHUIO HX
XapaKTEpHBIX CBOWCTB W HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX
JTaHHOE (PU3UYECKOE SIBIICHUE;

pacno3HaBaTh MPOSIBJICHUE M3YYCHHBIX (U3MUECKUX SBJICHUA B
OKpYXalollleM MHUpE, B TOM 4Hucie (U3UUYECKUE SBJICHUS B MPHUPOJIC:
MOBEPXHOCTHOE HATSKEHHE W KANWUISIPHBIE SIBJICHUS B MPHUPOJE,
KpUCTAIJIBI B Tpupoje, uznydeHue CoiHla, 3aMep3aHue BOJIOEMOB,
MOpckue Opusbl, 0Opa3oBaHHME pOCBl, TymaHa, WHEs, CHera,
ANIEKTPUYECKUE SIBJICHUS B artMocdepe, DICKTPUUYECTBO IKUBBIX
OpraHU3MOB, MArHUTHOE TI0JIe 3eMiu, JApeld mMoJCcoB, poJib
MAarHuTHOTO TOJIS JUIsl KU3HU Ha 3emile, MOJIAPHOE CHSHUE, IPU 3TOM
NEPeBOIUTh  NPAKTUYECKYI0  3a7ady B  y4eOHyIO,  BBIIEIATH
CYILIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBICHUMN;
ONMKCHIBATh HW3YYCHHBIE CBOMCTBA Tel U (PU3UYECKUE SIBICHUA,
UCTIONIb3YsT  (M3MYECKUE BEIWYMHBI  (TeMIlepaTypa, BHYTPEHHSA
JHEPrus, KOJWYECTBO TEIUIOTHI, YJEJbHAas TEIUIOEMKOCTh BEIIECTBA,
ylenbHas TEIIoTa TUIABJICHMS], ylelbHAs TEIUIoTa MapooOpa3oBaHMs,
ylenbHas TEIIoTa CropaHus TOIUIMBA, KOY(PPUIMEHT TMOJIE3HOTO
NEUCTBUSL TEIUIOBOM MAIlIMHBI, OTHOCUTEIbHASI BJIAXKHOCTh BO3/IyXa,
JJIEKTPUYECKUN 3apsili, CWIa TOKa, DJJIEKTPUYECKOE HAaIpsKEHUE,
COIIPOTUBIIEHUE NPOBOJHUKA, YAEIBbHOE CONPOTUBIICHUE BELIECTBA,
paboTa ¥ MOIIHOCTh JIEKTPUUYECKOTO TOKA), MPU ONMHUCAHUH TTPABUIHHO
TPaKTOBATh (PU3UUECKUN CMBICIT UCTIOIB3YEMbIX BEJIMYUH, 0003HAUCHHUSI
U €IMHULIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOIIINE
JTaHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTUMH BEJIMYMHAMHU, CTPOUTH
rpauKy U3Yy4EHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WUYECKHUE SBICHUS U TIPOIECCHI,
HCHOJIb3YsI OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU
CTPOCHHMSI  BEILECTBA, NPUHUMUII  CYNEpPHO3UIMU  Toner  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMS 3apsiaa, 3akoH Owma st
ydacTka 1emnu, 3akoH Jxxoyns—JleHua, 3akoH COXpaHEHUsl SHEPTUH, TIPU
ATOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHAa M 3aIlUCHIBATH €0
MAaTEMATUYECKOE BbIPAKEHHUE;

OOBSACHATH (PU3NUYECKUE TIPOIIECCHl M CBOWMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCT€  CHUTyalluii  MPaKTUKOOPHUEHTUPOBAHHOIO  XapakTepa:
BBISIBIIATH TIPUYUHHOCIICICTBEHHBIE CBSI3U, CTPOUTH O0BICHEHHE U3 1—2
JIOTUYECKUX IIar0B ¢ OMOPOM Ha 1—2 M3y4eHHBIX CBONCTBA (DU3NYECKUX
SIBJICHHUH, (PU3NIECKUX 3aKOHOB WJTM 3aKOHOMEPHOCTEH;

pemaTth pacy€THblE 3aayud B 2—3 JCUCTBUS, HUCMOJIb3Yysl 3aKOHBI U
dbopmynbl, cBs3bIBaOMKE (GU3MUECKUE BETUYMHBI: HA OCHOBE aHAJIM3a
YCJIOBHS 3aJla4d 3aIUCHIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEJOCTATOK
JAHHBIX JJIS PEIICHHs] 3a]ady, BbIOMpPATh 3aKOHBI W (OPMYJIBI,
HEOOXoauMbIe ISl €€ pelieHus, MPOBOJUTh PAcUEThl M CPaBHUBATH



MOJIYYCHHOE 3HaueHHe (U3MYECKOW BEJIUYMHBI C HM3BECTHBIMU
JTAHHBIMU;

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEUIUTh NpPH TMOMOIIH
(u3HUEeCKMX METOJIOB, UCIOJIb3Ysl OMHCAHUE MCCIIEI0OBAHUS, BBIICIAThH
pOBEpsAEMOEe MPEINOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IIPOBEJICHUS UCCIIEOBaHUS, 1€NIaTh BHIBObL;

IPOBOJUTH OIBITHl MO HAOMIOACHUIO (PU3NYECKUX SBICHUN WU
Gu3nuecKuX CBOMCTB Tel (KamWUISAPHBIE SBJICHHS, 3aBUCHMOCTH
JaBJICHUSI BO3/yXa OT €ro 00bEMa, TeMIEepaTyphl, CKOPOCTH Ipoliecca
OCTBHIBAHMSI M HArpeBaHWs MpPU MU3IYyYEHUH OT LBETa H3Tyyarollen
(mornomaroieit) MOBEPXHOCTH, CKOPOCTb HUCHApPEHUsT BOJABI  OT
TEMIEPATyPbl KUJKOCTH M ILIOWAAN €€ MOBEPXHOCTH, AJIEKTPU3ALUS
TEJ1 WU B3aUMOJICHCTBUE JJIEKTPUUYECKUX 3apsiOB, B3aUMOJACHUCTBHE
HOCTOSTHHBIX MAarHUTOB, BU3YyaJIU3alusl MArHUTHBIX MOJIEH MOCTOSHHBIX
MarHuToB, JAEWCTBHUA MArHUTHOIO TMOJsSI Ha HPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJIBUraTelsl MOCTOSIHHOTO
TOKa): (opMynHpoBaTh MPOBEPSEMBIE MPEANOIOKEHHUS, COOUPATH
YCTaHOBKY U3 MPEUIOKEHHOTO 000pYAOBaHHUs, OMUCHIBATH XOJ OIbITA
1 (OpMyIUPOBATH BHIBOJIBI;

BBIMOJHATh MIpPSIMbIE HU3MEPEHUs TEMIIepaTypbl, OTHOCUTEIbHON
BJIQKHOCTH BO3/1yXa, CHJIbI TOKAa, HANpPsDKEHUS C HCHOJB30BaHUEM
aHAJIOTOBBIX MPUOOPOB U AATYUKOB (PU3NYECKUX BEITUUYMH, CPABHUBATH
pe3ynbTaThl  M3MEPEHH ¢ yd4yé€ToM  3aJaHHOM  abCOIMIOTHOM
HOTPEIIHOCTH;

IPOBOJAUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUMHBI
OT JpPYyroil ¢ HCHOJB30BaHHWEM NPSIMBIX H3MEpPEHUIl (3aBUCHUMOCTH
COTIPOTUBJICHUS] MPOBOJHUKA OT €ro JUIMHBI, IJIOLAAM MONEPEYyHOro
CEUEHHUs U YJIEIbHOIO CONPOTUBIICHUS BELIECTBA MPOBOIHHUKA, CHUJIbI
TOKa, MIYLIEro 4epe3 MPOBOIAHHUK, OT HANPSIKEHUS Ha MPOBOJHUKE,
UCCIIEIOBAaHUE TMOCJEOBATEIbHOTO W MapauIeIbHOTO COEIMHEHUMN
IPOBOJHUKOB): IUUIAHUPOBATh MCCIEAOBAaHUE, COOMpPATh YCTAHOBKY M
BBIMOJIHATh U3MEPEHUS, CIENysl MPEAJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3yNbTaThl MOJYyYEHHOW 3aBHCHUMOCTH B BUJIE TaOJIUL M TIpaduKoB,
JieJ1aTh BBIBOJIBI [0 pe3yJIbTaTaM UCCIIEJOBAHMUS;

MPOBOANTH KOCBEHHBIE H3MEpPEHHs] (U3NYECKUX BeIUYUH (yAelbHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTHBJICHHE NPOBOAHMKA, paboTa U
MOIIHOCTb 3JIEKTPUYECKOTO TOKA): IMJIAHUPOBATh U3MEPEHHUs, COOUPAThH
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEIys NMPEAJIOKEHHON MHCTPYKILIHH,
Y BBIUUCIISITH 3HAUEHUE BEJIMYUHBL

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

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha UX OMHCAHUA (B TOM YHCIIE:
CUCTEMa OTOIUICHUS JOMOB, TUTPOMETP, MapoBasi TypOHHA, aMIIEpMETP,
BOJIBTMETP, CUETUUK DJIEKTPUUECKON IHEPTHH, IJIEKTPOOCBETUTEIbHBIE
npuOopHI, HarpeBaTesIbHbIE AIIEKTPONPUOOPHI (mpuMepsl),
AIIEKTPUYECKUE TMPEAOXPAHUTENH, DJIEKTPOMArHUT, AJIEKTPOJBUTATENb
MOCTOSIHHOTO TOKa), HWCIOJb3ysl 3HaHUS O CBOWCTBAaX (PU3MUECKHUX
ABJICHUHN 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOWCTBA U H3MEPHUTEIbHbBIE
npuOOpbl TO CXE€MaM U CXEMaTHYHBIM pPUCYHKaM (KHIKOCTHBIN



TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEIh BHYTPEHHETO
CropaHusi, dJIEKTPOCKOI, PEOCTAT), COCTABISATh CXEMbI JIEKTPUUECKUX
Hened ¢ MOCIENOBATENbHBIM U MapalieJbHBIM  COEIUHEHUEM
AJIEMEHTOB,  pas3iidyasi  yCJIOBHbIE  OOO3HAYEHUS  DJIEMEHTOB
AIEKTPUYECKUX LICTICH;
OPUBOAUTH MpUMEpPHl  (HaXOAUTh UWHOOPMAIMI0O O MpuUMepax)
IPAKTUYECKOTO MCMOJIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU I oO0ecriedeHrs 0€30MMacHOCTH MpU oOpallieHu: ¢ IpuoopaMu
U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHHS 3I0POBbSI U COOJIOICHUS
HOPM SKOJIOTUYECKOTO MTOBEJCHUS B OKPY>KaIOIIEH cpejie;
OCYUIECTBJIATh MOUCK HHPOpMalud (U3UYECKOTO COAECpKaHUS B
WNuTepHeTe, Ha OCHOBE HMEIONIUXCS 3HAHUUW M MYTEM CpaBHEHUS
JIOTIOJTHUTENIbHBIX MCTOYHHKOB BBIJEIATh HH(OpMAIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON MUIT MOKET OBITh HEJTOCTOBEPHOM;
UCIIOJIb30BaTh MPU  BBIMOJHEHUWH YYEOHBIX 3aJaHUil  Hay4HO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO COJIepKaHUs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu MuTepHer, BiaaeTh MNpuUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUsi MHPOPMAIMKU U3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBIE MHUCbMEHHBIC U KPATKUE YCTHBIE COOOIIEHUS,
00001mass uHPOpMALMIO M3 HECKOIBKUX HCTOYHUKOB (PUINYECKOTO
collepKaHUsl, B TOM 4YHCIe NyOJUYHO MPEACTABIATH PE3YIbTaThl
IIPOEKTHOM WJIM UCCIIEIOBATEIbCKOM  JIESTEIIBHOCTU, IPU OTOM
rPaMOTHO MCIIOJIb30BATh M3YYEHHBIM MOHATUWHBIN anmapar Kypca
(bU3HUKH, COMPOBOXK/IATh BBHICTYIJICHUE MPE3CHTAIINEH;
IIPU BBINOJTHEHUH YYEOHBIX MPOEKTOB U HCCIEAOBAHUMN (PU3UUYECKHX
MIPOLIECCOB paclpeeisaTh OO0S3aHHOCTH B TPYINE B COOTBETCTBUU C
MOCTABJICHHBIMU 33J]Ja4aMHU, CJICIUThH 32 BBHIIOJTHEHUEM IIJIaHa JEHCTBUN
U KOPPEKTHPOBATH €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B
NeSITeTbHOCTD TPYTIIBI, BBICTPanBaTh KOMMYHUKAaTUBHOE
B3aMMOJICUCTBHE, MMPOSIBIISIS TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.

K koniy oOydenus B 9 kjiacce mpeIMETHBIC Pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

HCIIOJIb30BaTh TOHATHS: CHCTEMa OTCU€Ta, MaTepHhalibHas TOYKa,
TPaeKTOpHsI, OTHOCUTEIBHOCTb MEXaHUYECKOTro JBUYKEHUS,
nepopmarus (yrnpyras, iiacTu4ueckas), TpeHHe, LIEHTPOCTPEMUTEIbHOE
YCKOpEHHUE, HEBECOMOCTh M TEPErpy3Ku, LEHTP TAKECTH, aOCOIIOTHO
TBEPLOE TEJIO, LEHTP THKECTA TBEPAOIO Tejla, pPABHOBECHUE,
MeXaHW4YeCKrue KoyueOaHUs M BOJHBI, 3BYK, MHPPA3BYK M YIbTPa3BYK,
AJIEKTPOMATrHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OMM30PYKOCTP W JalbHO30PKOCTb,  CIIEKTPbl  HCIIyCKaHUSA U
norjouieHus, anbpa, 0eTa- U ramMma-u3IydeHHs, U30TOINbI, sAepHas
SHEPreTHKa;

pasnuyaTh SBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NMPSMOIMHEIHOE
JIBUKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE NBHXKEHUE, CBOOOIHOE
MaJ€Hue  TeJl, pPAaBHOMEpPHOE  JBWKEHHE TI0  OKPYKHOCTH,
B3aMMOJICIICTBIE  TeJ, pPEaKTHUBHOE JBIKEHHE, KOJeOaTeIbHOe
ABWKEHHME (3aTyXalollMe W BBIHYXJCHHbIE KOJIeOaHHs), PE30HAHC,
BOJIHOBOE  JIBWDKEHHME,  OTpPa)XEHUE  3ByKa,  MPSAMOJHMHENHOE
pacupoCTpaHEHUE, OTPAXKEHUE U NPEJIOMIIEHHE CBETAa, IOJHOE
BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHHE OEJIOro CBETa B CHEKTP H



CIIO)KEHHME CIEKTPaJbHBIX LIBETOB, IUCIEPCUS CBETA, €CTECTBEHHAs
pPaZOaKTUBHOCTb, BOBHUKHOBEHHUE JIMHEHYATOTO CIEKTpa M3ITYUEHHUS)
[0 OINHCAaHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh IPOSBICHUE W3YUYEHHBIX (PU3UUYECKUX SBICHUM B
OKpYy>XarolleM MHpe (B TOM uucie (U3NYECKUE SIBJICHHSI B IPUPOJIE:
OPUIUBBl U OTJIMBBI, JBWKEHHE IulaHEeT COJHEYHOM CHUCTEMBI,
pPEaKTUBHOE JABM)KCHHUE JKHUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSCEHUE, CEHCMHUYECKHE BOJHBI, ILYHAMH, 3XO,
[[BETa TE€JI, ONTHUYECKUE SBJICHUS B MPUPOJE, OMOIOTHUECKOE IeHCTBUE
BUJUMOIO, yIbTpauOJIETOBOTO M PEHTIEHOBCKOTO  M3JIy4YECHMIH,
€CTECTBEHHbI  paJUOaKTUBHbIH  (OH,  KOCMHUYECKHE  JIyuH,
paZMOaKTUBHOE U3IYyYEHUE NPUPOJHBIX MHMHEPAIOB, JIEHCTBUE
paZMOaKTUBHBIX M3JIyUeHUH Ha OpraHu3M uejoBeKa), IMpU ITOM
NEPEeBOAUTh  NPAKTUYECKYIO  3aJady B  Y4eOHYIO, BBLIEIATH
CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKM) (PU3NUECKUX SBICHUI;
ONUCHIBATh HW3YYECHHBIE CBOMCTBA Tel M (DU3UUECKUE SIBICHUA,
UCTIOJBb3Ysl (PU3NUYECKHE BEIUUYMHBI (CPEIHSASI U MTHOBEHHAsi CKOPOCThb
TeJa MPU HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHUE, IEpEMEIICHNE, TYTh,
yIJ0Bass CKOpPOCTb, CWJIa TPEHMsI, CHJla YIPYIOCTH, CHJIa TSAKECTH,
yCKOpeHue CBOOOJHOIO MaJeHUs], BEC Tejla, UMIYJbC Tesa, UMITYJIbC
CWJIbI, ME€XaHHueckasg paboTa WU MOIIHOCTb, MOTEHLUAJIbHAs SHEPrus
TeJa, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLMAJIbHAS dHEPTHUs
C)KaTOM MpY>KWHBI, KUHETUYECKas SHEPrus, IOJHAs MeXaHW4ecKas
SHEprusi, Mepuoj W YacToTa KoJeOaHWW, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBE€Ta, MOKa3aTellb IMPEIOMIICHHUS
Cpelbl), IpU ONMUCAHUM MPABUIBHO TPAKTOBaTh (U3UYECKUN CMBICIT
UCTIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHMs] W EAMHULBI (PU3MUECKUX
BEJIMYMH, HaXOAUThb (HOPMYIIbI, CBSI3BIBAIOLIUE JAHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TIpadUKH H3YyUYEHHBIX
3aBHUCUMOCTEH (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBJICHUS U IPOLIECCHI,
UCTIOJIb3Ysl 3aKOH COXPaHEHUs SHEPIHH, 3aKOH BCEMHPHOTO TATOTEHUS,
IOPUHLIMIT CYNEPIO3ULUU CUJI, TPUHLHUI OTHOCUTENbHOCTH ["amuies,
3akoHbl HpI0OTOHA, 3aKOH COXpaHEHUs! UMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPEIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHUS 3apsIOBOTO M MacCOBOI0
qycesl TpU SAOEPHBIX peakUusiX, IMPU H3TOM JaBaTh CIJIOBECHYIO
(GopMyTUPOBKY 3aKOHa M  3alHMCBhIBaTh €ro  MaTeMaTHYeCcKOoe
BBIpAKEHHUE;

OOBSACHATh (PU3UYECKHE IMPOLIECCHl U CBOWCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE  CHUTyallu  MPaKTUKOOPHUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—
3 JIOrMYEeCKMX IIaroB C ONopod Ha 2—3 M3yYEHHBIX CBOMCTBA
bu3HUecKuX SBICHUM, (PU3NIECKUX 3aKOHOB MUJTU 3aKOHOMEPHOCTEHH;
pemiatb pacy€THele 3adauyd (ONMUpAIOIIMECS Ha CHUCTEMy M3 2-3
YpaBHEHUI), HCHOJIB3Ys] 3aKOHBI M (OPMYJBI,  CBS3BIBAIOIINE
¢u3znyeckue BENMYMHBI: HA OCHOBE aHajdu3a YCIOBUS 3a/Jayu
3alHChIBaTh KPAaTKOE YCIIOBUE, BBISBIATH HEJOCTAIOIIUE MU
M30BITOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE
JUIA pEUIeHHs,, MPOBOAUTH Pacuy€Thl M OLICHWBATH PEATUCTUYHOCTD
MOJIy4YE€HHOTO 3HAUYCHHUS (PU3HUECKON BEITUYUHBL;



pacno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEUIUTh TpPH TOMOIIH
(u3HUEeCKMX METOJIOB, UCIOJIb3YsI OMKMCAHHE MCCIEIOBAHNUS, BBIICIAThH
pOBEpsAEMOe MPEINOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBENICHUSI HCCIIEJIOBAaHUs, JeJiaTb BBIBOJbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUHN U OIBITOB;

IPOBOJUTH ONBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUN WU
(du3HUecKX CBOMCTB Tel (M3yueHHe BTOPOro 3akoHa HeloToHa, 3aKoHa
COXpaHEHUsI PHEPI'HH, 3aBUCUMOCTh MepHUojia KoJeOaHU MPYy>KUHHOIO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYJIbl MaJIbIX KoJieOaHUM, MNPSAMOJIUHEHHOE paclpoCTpaHEHUE
CBETa, pas3jokeHue Oenoro cBeTa B CIEKTp, H3YYEHUE CBOMCTB
M300paKEHUS B IJIOCKOM 3€pKajie ¥ CBOMCTB U300pakeHUs MpeaMeTa B
coOuparolieit JInH3e, HaOJII0IeHUE CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB
U3ITyYCHHUSI): CAMOCTOSITEIbHO COOMpATh YCTAHOBKY M3 H30BITOUYHOTO
HaObopa OOOpYJIOBaHUS, OMKCHIBATH XOJ OMNBITA M €ro Pe3yJIbTaThl,
(bopMyIHpOBATH BHIBOIBI;

OPOBOJUTh TMpPU HEOOXOJUMOCTH CEPUI0 TMPSMBIX H3MEPEHHIA,
ompenenssi cpeaHee 3HAYCHHE H3MepsieMol Benu4uHbI ((POKyCHOE
paccTosiHue coOuparoieil JMH3bI), O0OCHOBBIBATH BBIOOpP CIOCOOa
U3MepeHus (M3MEPUTETHLHOTO IPUOO0pa);

POBOJUTH HCCIEIOBAHUE 3aBUCUMOCTEM (DU3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBUCUMOCTH IyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBMXCHUHM 0€3 HayalbHOM CKOPOCTH, MEPHOJIa
KOJIe0aHM MaTEeMaTUYECKOTO MasiTHUKA OT JJIMHBI HUTU, 3aBUCUMOCTHU
yria OTpakeHHs! CBETa OT yrJja MaJIeHus W yria MpejoMIICHUs OT yria
najieHus): TUIAaHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEIbHO COOHMpaTh
YCTaHOBKY, (DUKCUPOBATh PE3yJbTaThl MOJIYYCHHOW 3aBUCUMOCTH
(U3UYCCKUX BEIMYMH B BHUJIC TAOJUIl U rpadUKOB, ACIaTh BHIBOIBI 1O
pe3ynbTaTam HCCIICIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PU3MUECKUX BEIHYUH (CpeaHsis
CKOPOCTb M YCKOPCHHE Tena INpH DPaBHOYCKOPECHHOM JIBHIKCHHH,
YCKOPEHHE CBOOOJHOTO TMaJeHUs, )KECTKOCTh MPYKUHBI, KOADOUITMESHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKass padoTa WU MOIIHOCTh, 4acTOTa U
MepuoJl KoJieOaHWUN MaTEeMaTUYeCKOr0 M TPYKMHHOTO MAasTHUKOB,
OmNTHYECKasi Cujla COOMpAONIed JIMH3BI, PATUOAKTUBHBIA  (OH):
MJIAHUPOBATHh U3MEPEHUsI, COOUPATH IKCIIEPUMEHTATBHYIO YCTAHOBKY H
BBITIOJIHSATh ~ M3MEPEHUS, CIIeAys  TMPEIJIOKEHHOW  WHCTPYKIIHH,
BBIYMCIIATh 3HAYEHWE BEIWYUHBI ¥ aHAJIU3UPOBATh IMOJyYCHHBIC
pPEe3yJIbTAThI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUM;

coOmro/laTh TMpaBUjia TEXHUKKM OE€30MacHOCTH Tpu  padbore ¢
1abopaTOpHBIM 000PYOBAaHUEM;

paznuyaTh OCHOBHBIC TMPU3HAKK HW3YYEHHBIX (PU3NYECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCOJIFOTHO TBEPIIOE TENIO, TOUCYHBIA UCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aroMma, HYKJIOHHas
MOJIEJIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh TMPUHIUIIEI JCUCTBUS HW3YyYCHHBIX TPHOOPOB W
TEXHUYECKUX YCTPOUCTB C OMOPOM HA WX OMUCaHUsA (B TOM YHCIIE:
CIUIIOMETpP, JATYUKHU TTOJOXKEHHUS, PACCTOSHUS W YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMEPUCKOIN, (oToamnmapar, ONTUYECKHE CBETOBOIHI,
CIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), WCTONB3YysS 3HAHUS O



CBOMCTBax (DU3MYECKUX SBJICHUH U HeoOXoaumble (puznyeckue
3aKOHOMEPHOCTH;

UCIIONb30BaTh CXEMbl M  CXEMAaTHYHbIE PHUCYHKH  HM3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, MU3MEPUTENBHBIX npudopoB U
TEXHOJIOTUYECKUX TMPOILIECCOB MPHU PEIICHUU YUYeOHO-ITPAKTUYECKUX
3a/lay, ONTHYECKUE CXEMBbI JUJIs TIOCTPOCHUS M300pakeHUH B IMIIOCKOM
3epKajie ¥ coOuparolen JMH3e;

OPUBOAUTH MpUMEpPHl  (HaXOAUTh UWHGOPMAIMI0O O MpuUMepax)
IPAKTUYECKOTO MCMOJIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU JIJI1 oO0ecriedeHrs 0€30MMacHOCTH MpU oOpallieHuu ¢ IpuoopaMu
U TEXHUYECKUMH YCTPONCTBAMU, COXPAHEHHUS 3I0POBbSI U COOJIOICHUS
HOPM 3KOJIOTUYECKOIO MOBEJICHUS B OKPYKAIOIIEH CpEE;
OCYIIECTBJIATh MOUCK HHPOpMauu (U3UYECKOTO COJCpKaHUS B
WNuTtepHere, caMocTOsTENbHO (GOPMYIHpPYST TMOUCKOBBIM  3arpoc,
HAaXOJWTh  TYTH  ONPEIENCHUS  JTOCTOBEPHOCTH  IOJYYECHHOU
uH(pOpMAIIMM Ha OCHOBE HMMEIOIIUXCS 3HAHUH W JIOMOJIHUTEIHHBIX
HMCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBIMOJHEHUH YYEOHBIX 3aJaHUil  Hay4HO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO COJIepKaHUs, CIPABOYHBIC
Marepuaibl, pecypcel cetu  MHTepHeT, BiageTh NpUEMAMHU
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHusi MHGOpMAIMK W3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

Co3/71aBaTh COOCTBEHHBIE MTMCHMEHHBIEC U YCTHBIE COOOIIEHUSI HA OCHOBE
uH(pOPMAITUN U3 HECKOJIBKUX HCTOYHUKOB (DPM3UUECKOTO COACpPKaHUSA,
myOJIUYHO MIPEACTABIATh pe3yJIbTaThl MPOEKTHOU W
UCCIIE0BATENbCKOMN eI TEIbHOCTH, IPU 3TOM IPaMOTHO HCIOJIb30BATh
W3YYCHHBIM TOHSATHUHBIA anmapar H3yd4aeMoro paszena (U3NKu U
COTPOBOXK/IATh BBHICTYIJICHUE TMPE3CHTAIMEeN ¢ y4ETOM OCOOCHHOCTEH
ayIUTOPUH CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaunuecTBO 4acoB
Neo HaunmenoBanme pa3aeJioB JuiekTpoHHbIE (HU(POBbIE)
KoHTpoJibHbIE IIpakTH4eckue
n/m | M TeM NPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoTbI padoThbI

Pa3nes 1. ®u3uka u eé posib B NO3HAHUM OKPY/KAIOIIEro MHUpa

1.1 dusnkKa - HayKa 0 MPUPOJIe 2 bubmmorexa HOK
' K pHpoa https://m.edsoo.ru/7f416194
bubmnoreka IIOK
1.2 )
VISHHCCIHE BETITHHbL 2 1 https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHay4HBIN 5 ! bubnmnorexka HOK
' METO]I HO3HAHUSI https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3nes 2. [leppoHavyaabHbIe CBEACHUSI O CTPOCHHH BelleCTBA
bu6nuorexa [IOK

2.1 C
TPOCHHIE Betectsa I https://m.edsoo.ru/7f416194

JBr>xeHue u

2.2 B3aHMMOJJEHCTBHUE YaCTU 2 1 bubnnorexa LHOK
) A H https://m.edsoo.ru/7f416194
BEIECTBA
)3 ArperaTHbl€ COCTOSIHUS 5 bu6muoreka [JOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
Uroro no pazgeny 5

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



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

bubnunorexa LIOK

3.1 M
CXAHUHICCKOT ABIDKCIHC 3 https://m.edsoo.ru/7f416194
39 Wuepnus, macca, 4 bubnunorexa LIOK
’ [JIOTHOCTH https://m.edsoo.ru/7f416194
bubnunorexa LIOK
33 Cuna. B
1. BHARL Cut 14 https://m.edsoo.ru/7f416194
Wroro no pazaeny 21

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

JaBnenue. llepenaua

41 JIaBJICHUS TBEPIBIMU 3 bu6nunorexa [IOK
’ TeJIaMH, KUIAKOCTIMU U https://m.edsoo.ru/7f416194
rasamu
bu6nuorexa [IOK
4.2
Hasenue KuIKoCTH 5 https://m.edsoo.ru/71f416194
bu6anoreka LIOK
4.3 ATtMocdepHoOe gaBieHue
TMOCGEPHOE NaBICHH 6 https://m.edsoo.ru/7f416194
JlelicTBuE ®UJIKOCTH U Ta3a
4.4 Ha IOTPYKEHHOE B HUX 7 Bubmorexa T[IOK
) py https://m.edsoo.ru/7f416194
TEJI0
Uroro no pazgeny 21

Pa3nes 5. PaGora 1 MOIIHOCTB. DHepIrus

5.1 PaboTa u MomHOCTh 3 bub6mmorexa IIOK
) B https://m.edsoo.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 bu6muorexa [HOK

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



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

bubnunorexa LIOK

33 Mexanirieckas SHepria 4 ! https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO
68 12

YACOB I10 ITPOTPAMME



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

8 KVIACC

HaunMeHoBaHMe KoanuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIC Pecypchl
NporpaMmel padoThI padoTshI
Pa3nen 1. TeruioBble siBJieHUS
11 CrpoeHnue u cBOMCTBa ; bubnmnoreka [HOK
' BelllecTBa https://m.edsoo.ru/7f4181ce
1.2 TeruoBbie MPOIECCHI 21 1 5 Bubmorexa ITOK
https://m.edsoo.ru/7f4181ce
Hroro no pasneny 28
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DNEeKTpUUECKUE 3apsbl.
2.1 3apsKEeHHBIE Tea U UX 7 1 Bubmorexa ITOK
’ P N https://m.edsoo.ru/7f4181ce
B3aUMOJICUCTBUE
29 ITocTostHHBIH 20 5 7 bu6nuorexa [IOK
’ SIICKTPUIECKHI TOK https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
23 Ma e sIBJIe
THITTHRIC ABJCHI 6 ! 1.5 https://m.edsoo.ru/7f4181ce
54 DneKTpoMarHuTHas 4 bubnmnoreka [JOK
) WHTYKIIAS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE Bpems 3



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

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

14.5




9 KVIACC

HauMeHOBaHHE KoaugecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIC Pecypchl
MpOrpamMmbl padoTbI padoTbI
Pasznen 1. Mexannueckue siBJeHUSA
MexaHnueckoe
1.1 BUKEHUE U CIIOCOOBI 10 1 Bubmorexa ITOK
) A https://m.edsoo.ru/7f41a4a6
€ro OIMMCaHUA
bubnuorexa [IOK
1.2 B3anmoneiicTBue Te
MMOJICHCTBHE TCT 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.3 3aKOHBI COXpaHEHUS
P 10 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pasznen 2. Mexannueckue KoJ1e0aHUA U BOJIHBI
21 MexaHn4deckre . 3 bu6anoreka IIOK
’ KoJe0aHus https://m.edsoo.ru/7f41a4a6
29 MexaHn4eCcKHUe BOJIHEL. g ! 3 bu6anoreka LIOK
’ 3ByK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DJIEKTPOMArHuTHOE
but6mmorekxa [IOK
3.1 noJie u 6 2

SJICKTPOMArHUTHBIC

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



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

BOJIHBI

Uroro no pazgeny 6
Pa3znea 4. CBeToBbIE ABJICHUS
41 3aKOHBI 6 bubnuotexa [JOK
' pacrpocTpaHeHus CBeTa https://m.edsoo.ru/7f41a4a6
47 JIMH3BI 1 onTHYECKHE 6 bubnuorexa [IOK
' npuOopbI https://m.edsoo.ru/7f41a4a6
43 Pasnosxxenue 6enoro 3 bubmnoreka IIOK
’ CBETA B CIEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Paznen 5. KBaHnTOBBIE SIBJICHUSA
Ucnyckanue u
5.1 norn}; eHHe CBeTa 4 bubmorexa HOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHue aToMHOr0O 6 bubnuoteka [JOK
’ anpa https://m.edsoo.ru/7f41a4a6
bu6anoreka LIOK
53 s
FICPHPIC pearii 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17

Pa3nes 6. [loBTopuTe1bHO-00001aI0IIM I MOYJIb

6.1

IToBTOpEHUE U
000611IeHne
coJiepKaHus Kypca

bu6nunorexa LIOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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¢du3uku 3a 7-9 xnace

Uroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

102

27




IHOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC

Ne

~

Tema ypoka

KoanuecTBo 4acoB

KonTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

®usuka — Hayka o
npupoje. SIBieHus
npupoasl. Pusnueckue
SBJICHUS

Mexanndeckue, TeIIOBEIE,
AIEKTPUYECKHUE,
MarHHUTHBIC, CBETOBEIC,
3BYKOBBIC SIBJICHUS

dusndeckue BeTUIUHBI U
WX U3MEpEeHne

VYpok-uccnenoBanue
"N3MepeHue TeMieparypsl
TIPY TIOMOTITH JKUAKOCTHOTO
TEPMOMETpA U JTaTINKA
TeMIiepaTyps!"”

Kak ¢usuka u nqpyrue
€CTECTBECHHBIC HAYKH
U3Y4YaloT IPUPOAY.

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

EcrecTBeHHOHay4HBIN
METO/]] TIO3HAHMS.
Onucanue GpusnuecKux
SBJICHUH C IOMOUIbIO
MoJieen

Ypok-uccnenoBaHue
"[IpoBepka runoTe3bl:
JAIBHOCTH MOJNETA [IapUKa,
MYIIEHHOTO
TOPU30HTAIILHO, TEM
0oJibIle, YeM OOJIbIIE
BBICOTA ITycKa"

CTpOCHI/IC BCIICCTBA.
OHBITLI, JOKa3bIBAIOIIHEC
JAUCKPETHOC CTPOCHUC
BE€IICCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IG qaCcTun
BCIICCTBA

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

Ypok-uccnenoBanue
«OTMBITH IO HAOIOICHUIO
TEIJIOBOTO PACIINPEHUS
razoB»

10

Ar PEraTHbIC COCTOAHUA
BCIICCTBA

11

B3anmocBs3p MexTy
CBOMCTBaMU BEIIECTB B

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



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

Pa3HbBIX arperaTHbIxX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTtHbIX COCTOSTHUMN
BOJIbI

MexaHuueckoe IBMUKCHUE.

12 PaBHOMEpHOE 1 bubmorera [JOK
p https://m.edsoo.ru/ff0a05¢6
HEpPAaBHOMEPHOE JIBUKEHHUE

13 Cxopoctb. Equnauiis bubnuorexa [JOK
CKOPOCTH https://m.edsoo.ru/ff0a079¢

14 Pacuer nytu u BpemMeHH bubnuoreka [IOK
JIBYOKCHUSA https://m.edsoo.ru/ff0a0ae4
Wuepuust. 3aK0H WHEPIHH.

15 BzaumonelicTBue TeI Kak bu6mmoreka [JOK
[IPUYMHA U3MEHEHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTH JIBHKEHHUSI TEIT
ILnoTHOCTH BelllecTBA.

16 Pacuet maccel n 00bema bubmorexa HOK

https://m.edsoo.ru/ff0a0fee
TeJla Mo ero TUIOTHOCTH
JlaGopartopHas paboTa

17 «Omnpenenenne mMIOTHOCTH
TBEPIOIO TEJIA»

13 Pemienne 3agad 1mo Teme bu6mmoreka [JOK
"[TimoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23¢c

19 | Cwua kak XapakTepUCTUKa



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

B3aumozeicTeus Ten. Cuia
ynpyrocty. 3akoH ['yka

JlaGopaTtopHnast pabora
«3y4eHue 3aBUCUMOCTH

20 | pacTspkeHus (neopmanun)
IIPY’KUHBI OT IIPUII0KEHHON
CHUIIBI»

21 SIBnenue taroreunsa. Cuia
TSOKECTH
CBsi3b MEXy CHIION

) TSHDKECTH M MacCOM Tela. bubmuorexa [JOK
Bec tena. Peenue 3agau https://m.edsoo.ru/ff0al778
o TeMe "Cuia Tsoxkectn"

Cuna TsKeCTH Ha APYIUX

73 o ecpyre bubmuoreka [JOK

wragerax. Ousnuecku
https://m.edsoo.ru/ff0al502
XapaKTePUCTUKH TUTAHET

24 W3mepenue cui. bubnuoreka [IOK
Hdunnamometp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [JOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al 778
CrnoxxeHune AByX CHil,

26 | HAMPABICHHBIX 110 OJTHOM bubnuorexa [IOK
MPSMOM. https://m.edsoo.ru/ff0ala70
PaBHOpelcTBYIOIIASA CHIT

7 Pemenne 3amag mo reme

"PaBHOnelicTBYIOIIAsA CHIT"



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

28

TpeHune CKONbKEHUS U
TpeHue nokosi. TpeHue B
IIPUPOJIE U TEXHUKE

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

29

JlaGopaTtopHnast pabora
«3y4eHue 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIbKEHUS
OT CWJIBI IaBIICHUS U
xapakrepa
COTIPUKACAIOLIUXCSA
MOBEPXHOCTEI»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemrenue 3agau Ha
onpeeecHue
PaBHOACHCTBYIOLIEH CUIIbI

31

Pemenne 3amad mo reMam:
«Bec Tenay, «I'papuueckoe
H300paxKeHue CUi,
«Cuby,
«PaBHOIEUCTBYIOIIAs CUIDY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTponbnas pabota no
TeMaM: «MexaHHuecKoe
nBUxKeHne», «Macca,
IJIOTHOCTBY, «Bec Tenay,
«I"paduueckoe
M300paxKeHue Cui,
«Cuib»

33

Hasnenune. CriocoObl
YMCHBIICHUA U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

YBCIMUYCHUA NABJICHUA

JlaBaeHwue rasa.
3aBUCUMOCTD JIaBJICHHS

bu6mmoreka [IOK

34
rasa ot oonéma, https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaua naBieHus
35 TBEP/ABIMU TEJIAMHU, bubnuoreka [IOK
KHUAKOCTSIMH U ra3aMu. https://m.edsoo.ru/ff0a25b0
3akou [Tackans
JlaBlIeHHE B )KUJIKOCTH U
36 rase, BEI3BaHHOE bubmnorexa LIOK
7 https://m.edsoo.ru/ff0a2718
IEWCTBUEM CHUIIBL TSKECTHU
Pewmenue 3amay 1o teme
37 «/laByieHME B )XUJIKOCTU U bubmmorexa [TOK
a https://m.edsoo.ru/ff0a2826
raze. 3akou [Tackaims
bu6mmoreka [JOK
38 CooOmaronuecs coc
HHAroTHecs yAb https://m.edsoo.ru/ff0a2970
39 I'mopasiuueckuii mpecc bubmorexa LHOK
P p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBon
JKUJIKOCTHBINA HAcCOC
ATtMocdepa 3emiu.
[TpuunHBI CyIIeCTBOBAHUS
. bubmuotexa [JOK
41 BO3JIYIITHONW 000JIOYKH

3emiii. 3aBUCUMOCTbD
aTMoc(hepHOTro JaBICHUS

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

OT BBICOTHI Hal YPOBHEM

MOpst
4 Bec Bo3yxa. bubnnoreka [HOK
ATMmochepHoe naBieHe https://m.edsoo.ru/ff0a2b5a
N3mepenne armocdepHoro
43 apieHus. OmpIT bubmorexa [TOK
A ' https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCHMOCTD
44 aTMOC(EpHOTO JTaBJICHHS bu6mmoreka [IOK
OT BBICOTHI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
MODpst
bapomerp-anepous.
45 ATII)VIOC(I): Hoep aBJICHHUE Ha bubmorexa HOK
p A https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
46 Pemienue 3amay o treme
"ATtMocdepHoe aaBneHue"
JlelicTBUE )KUJIKOCTHU U ra3a
47 Ha MOrPY>KEHHOE B HUX bubmorera [JOK
Py https://m.edsoo.ru/ff0a3276
TeNn0. ApXuMea0Ba cuiia
JlaGopaTtopHnast pabota
«Omnpenenenue
48 BBITAJIKUBAIOIIEH CUJIBI bubmorexa [TOK
. ]il ’ https://m.edsoo.ru/ff0a33fc
JIEMCTBYIOIEH Ha TEJO,
MOTPY>KEHHOE B KUJKOCTHY
49 JlaGopaTtopHnasi pabota 1mo bubmuotexa [JOK

TeMe «lccaenoBanue

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

3aBUCHMOCTH Beca TeJla B
BOJZIE OT 00BEMa
HOTPYKEHHOM B JKUIKOCTh
YaCTH TeJIa»

50

II;maBanue ten

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

51

JlaGopaTopHnas pabota
"KoHcTpynpoBanue
apeoMeTpa WiH
KOHCTPYHPOBAHUE JIOAKH U
OIpenIeNIeHuE €€
rpy30H0abEMHOCTH"

52

Pewenue 3anay no remam:
«IInaBanue cynos.
BosgyxomiaBanuey,
«/laBneHue TBEpABIX TEII,
JKUJIKOCTEN U Ta30BY»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckasi pabota

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3 {82

54

Mormgocts. Eanauiiet
MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3 {82

55

Ypok-uccnenoBanue
"Pacuét momtHoCTH,
pa3BUBAaEMOM IIPH NMOABEME
o jectHuie"

56

[IpocThie MEXaHU3MBI.



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Priuar. PaBHOoBecue cuit Ha
pbryare

57

Konrponbnas padora mo
TeMe «JlaBieHue TBEPAbIX
TeJL, )KUJKOCTEH U ra3oBy /
Bceepocculickas
poBepoyHas pabota

58

PesepsHblii ypok. Pabora ¢
TEKCTaMH 110 TEME
«/laBneHue TBEPABIX TEII,
KUAKOCTEH U Ta30B» /
Bceepoccuiickas
poBepoyHas paborta

bu6mmorexka [IOK
https://m.edsoo.ru/ff0a4ffe

59

Poruaru B TexHuke, ObITY U
npupoze. JlaboparopHas
pabota «VccnenoBanue
YCIIOBUI paBHOBECHUs
pbIaara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemienue 3aga4d mo teme
«YcnoBus paBHOBECHUSA
pbrr4ara»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koadduuument noneznoro
NecTBUSL MEXaHU3Ma.
JlaGoparopHas paboTa
«M3mepenne KIIJ]
HAKJIOHHOH MJIOCKOCTH»

0.5



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

Pemenue 3a1ay mo reme

62
"Pabota, momnocTs, KIT/1"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4c48

MexaHnyeckas dHeprusi.
63 Kunernueckas u
NOTEHLIMAJIbHAs HEPTUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64 3aKoH COXpaHCHUA

MEXaHUYECKON IHEPTUn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

VYPOK-3KCIIEpUMEHT 110
TeMe "DKCIepUMEHTAIBHOE
OIpeIeJICHUE U3MEHEHUS
65 KHHETHYECKOU U
IOTEHIMAIBHOW SHEPIUU
MIPU CKaThIBAaHUU TeJja 1Mo
HAKJIOHHOH MJI0CKOCTH"

KonTponbnas padota no
66 | Teme «PaboTa 1 MOLIHOCTS.
OHeprus»

PesepsHslit ypok. Pabora ¢
67 TEKCTaMU I1I0 TEME
"MexaHnueckoe

nBIKeHne"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

PesepBHblii ypok. Paborta ¢
68 | Texcramu o Teme "Pabora.
MougHocTh. DHeprus"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68

12



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

8 KVIACC

KalmUJUISIPHOCTD.

Ne KonuyectBo yacos
DJIEeKTPOHHbBIE
Hara uudgposbie
m | Tema ypoka KoHTpoJibHbIE IIpakTH4eckue
Bcero U3y4YeHHUs o0pa3oBaTe/IbHbIE
/ padoThI padoThI
pecypchl
n
OcCHOBHBIE TOJ0XKEHUS
MOJIEKYJIIPHO- { bubnuoreka [IOK
KMHETUYECKOU TEOPUH U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIE MTOJITBEPKIACHUS
) Macca u pa3mep aToMOB U |
MOJIEKYI
Mopenu TBEpIOTO,
3 AKHJIKOTO 1 ra3000pa3Horo 1 bubmmorexa LOK
. p https://m.edsoo.ru/ff0a540e
COCTOSIHUH BeIeCTBa
OOBbsicHEeHHE CBOUCTB
TBEPJIOTO, )KUJKOTO U
4 ra3000pa3HOro COCTOSHUHN |
BELIECTBA HA OCHOBE
MTOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOpUH
5 Kpucrannuueckue u { bubnuorexa [IOK
amopdHbIe Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHue u ] bu6mmorexa [IOK

https://m.edsoo.ru/ff0a5530



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

IToBepxHOCTHOE
HaATAXKCHHUC

TennoBoe paciMpeHue u

bu6mmoreka [IOK

7
CKaTue https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b

g TeMIepaTypbl CO
CKOPOCTBIO TEIJIOBOTO
IBIOKEHUSA YaCTHUIL
BayTpenHss sHeprus.

9 CHZ?(O)&I I/IBMCH:HI/IH bubnmorexa LIOK

. https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH YHEPruu
10 Bunsl tenionepenaqu bubnnorexa LIOK
A pea https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHus
"IIpakTHueckoe

1 HCITOJTb30BAaHHUE TETUIOBBIX bu6mmoreka [IOK
CBOMCTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHayoB B LIEJIAX
sHeprocoepexeHus"

12 KonuuecTBo TEMIOTHI. bu6mmoreka [IOK
VYenpHas TEIIIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEMIOBOTO

13 Oananca. TermmoooMeH 1 bubnmorexa LIOK

' https://m.edsoo.ru/ff0a7088
TETIJIOBOE PABHOBECHE
14 JlaGopartopHas paboTa bubnuorexa [IOK

"UccnenoBadue ABICHUS

https://m.edsoo.ru/ff0a6a98



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

Ter1000MeHa Ipu
CMEIIMBAHUU XOJIOIHOU U
ropsiaeit Boanl"

Pacuer xonmnuectBa
TEILIOTHI, HEOOXOIUMOTrO

15 JUIS. HATPEBAHUS TEa U
BBIJICIISIEMOTO MM TIPH
OXJIAKIECHUN
JlaGopaTtopHnast pabota
16 "Onpenenenne yaeabHON bubmmorexa LHOK
p y " https://m.edsoo.ru/ff0a6bb0
TEINIOEMKOCTH BEIECTBA
DHeprus TOIUIMBA.
17 VY nenpHas TeILIoTa bubmmorexa LHOK
A https://m.edsoo.ru/ff0a7b5a
CropaHus
IImaBnenue u
OTBEp/ICBaHUE
18 KPUCTAJIMUECKUX TEII bubmorexa LHOK
p ’ https://m.edsoo.ru/ff0a71d2
VYnennHas TemioTa
IJIABJIECHUS
JlaGopaTtopHnast pabota
19 "OmnpenesaeHue yaeabHOU bubmorexa HOK
e e " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IJIABJIEHUS JIbOa
20 [TapooOpa3zoBanue u bubnuorexa [IOK
KoHaeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. Y aenpHas bu6mmoreka [JOK

TEII0Ta NapooOpa30BaHUs

https://m.edsoo.ru/ff0a786¢



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

¥ KOHJICHCAITUH.
3aBUCUMOCTh TEMIIEPATYPHI
KUICHUS OT aTMOC(EPHOTO
JIaBJICHUS

22

BnaxnocTs Bo3ayxa.
JlaGopaTtopHnast pabora
"Onpenenenue
OTHOCHUTEIIbHOM BIIaXXKHOCTHU

BO3/1yXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenne 3amau Ha
OnpeeieHUE BIaXKHOCTH
BO3/1yXa

24

[TpuHIUIB pabOTHI
TEIJIOBBIX JBUTaTENECH.
[TapoBas TypOuHa.
JIBuraTtens BHYTPEHHETO
CrOpaHus

25

KII[ TermoBoro
nsurarens. Tennoseie
JIBUTATENIH U 3aLUATA
OKpYKarolle cpebl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3akoH COXPAaHCHUSA U
MMpEeBpalICHUA SHCPTUU B
TCIJIOBBIX ITpoHeccax

27

IToaroroBka k
KOHTPOJILHOM paboTe 1o

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



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

Teme "TermnoBbIe IBICHUS.

M3menenue arperaTHbIxX
COCTOSIHUU BenrecTna"

28

Konrponbnas padora mo

Teme "TermnoBbIe IBICHUS.

W3menenue arperaTHbIxX
COCTOSIHM BelrecTna"

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

29

OnekTpuzanus Tei. [IBa
poJa SIEKTPUIECKUX
3apsI0B

30

Ypok-uccnenoBanue
"DnekTpu3anus Tea
WHIYKLUEH U IIpU
COTMPUKOCHOBEHUN"

31

Bzaumoneiictere
3apsKEHHBIX Tell. 3aKOH
Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87¢e4

32

DIIEKTPUUIECKOE TOJIE.
HanpsxeHHOCTB
ANEKTPUYECKOTO TOJIA.
[TpuHIMI cyneprno3unun
AIEKTPUYECKUX MOJIEN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexkrpryecknx
3apsiA0B. DJIEMEHTapHBIN
3apsia. CTpoeHue atoma

34

IIpoBoiHMKY U

bu6mmoreka [IOK



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

JUBJICKTPUKU. 3aKOH
COXpaHEHUs
AIEKTPUYECKOTO 3apsia

https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3anau Ha
MIPUMEHEHHE CBOMCTB
ANEKTPUYECKHUX 3apsiI0B

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

36

DIIEKTPUYECKHH TOK,
YCJIOBHS €T0
CYILIECTBOBAHUSI.
HcTounuku
ANEKTPUYECKOTO TOKA

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

37

JIeficTBHS DIIEKTPUYECKOTO
TOKa

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

38

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

39

DIIeKTPUUECKHUI TOK B
MeTaJlIaX, KHUJIKOCTAX H
razax

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a9838

40

DJIeKTpUYecKas 1emnb U e€
COCTaBHBIC YaCTH

41

Cuna Toka. JlaboparopHas
pabota "U3mepenue u
pEryJInpoBaHHUE CUIIbI

0.5

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



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

ToKA"

42

DJIEKTPUYECKOE
HampsbkeHue. Bonstmerp.
JlaGopaTtopHnast pabora
"U3mepenue u
peryJiipoBaHue
HanpspKkeHus"

0.5

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

43

ComnpoTuBieHne
IIPOBOJIHUKA. Y I€TIbHOE
COINPOTHUBIICHUE BEIIECTBA

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

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTh
AIIEKTPUYECKOTO
COITPOTHBIICHUS
IPOBOJIHUKA OT €r0 JJIUHBI,
IUIOINAAM MOTIEPEYHOT 0
CeueHus U mMaTepuana”

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

45

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopaTtopHnast pabota
"UccnenoBanue
3aBUCHUMOCTH CHIIBI TOKA,
UAYIIETO Yepe3 pe3ucTop,
OT COTMPOTHUBIICHUS
pe3UCTOpa M HATIPSHKCHUS
Ha pe3ucrtope”

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



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

47

ITocnenoBarenbHOE U
napajuieJIbHOE COSTUHEHUS
MIPOBOTHUKOB

48

JlaGopaTtopHnast pabora
"ITpoBepka mpasuiia
CJI0’KEHHUSI HANIPSKEHUN
IIPU [1OCJIEIOBATETLHOM
COETMHEHUH JIBYX
pe3uctopon”

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

49

JlaGopaTtopHnast pabota
"[IpoBepka npaBuiia s
CHUJIBI TOKA MPU
napauieIbHOM
COEIMHEHUH PE3UCTOPOB"

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

50

Pemenue 3amau Ha
npuMeHeHue 3akoHa Oma
JUTSL pa3IM4HOTO
COEIMHEHUS IPOBOTHUKOB

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

51

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

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

52

JlaGopartopHas paboTa
"Omnpenenenue paboThl U
MOIITHOCTH 3JIEKTPHUYECKOTO
ToKa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ab3e0

53

SJICKTpI/ILICCKI/Ie OCIIH 1

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



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

oTpedUTEnN
NEKTPUYECKOU SHEPIUU B
owiTy. KopoTtkoe
3aMbIKaHHE

54

ITocTossHHBIE MArHUTEI, HX
B3aUMOJIENCTBUE

55

Ypok-uccnenoBanue
"N3y4yenue nouen
HOCTOSIHHBIX MAarHuToB"

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

56

MarsuTHoe moie.
MaruuTtHoe nojie 3eMIId U
€ro 3Ha4YeHHUe IS KU3HU
Ha 3emie

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

57

ITonroTroBka K
KOHTPOJIbHOM paboTe 1o
TeMe "DIeKTpUYECcKue
3apsbl. 3apsHKEHHbIE Tella
7 X B3aUMOJICHCTBHS.
ITocTossHHBIM
ANEKTPUYECKUI TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c

58

KonTponbhas pabota no
TeMe "DIeKTpUYECcKue
3apsapl. 3apsKEHHbIE Tela
Y MX B3aUMOJEHCTBHUS.
ITocTossHHBIM
ANIEKTpUYECKHii TOK" /
Bcepoccuiickas

bu6mmorexa [IOK
https://m.edsoo.ru/ff0abeal



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

IIpoBEpOoYHas pabora

59

PesepHbIii ypok. Pabota ¢
TEKCTaMU 110 TeME
"ITocTostHHBIHI
ANIEKTpUYECKHii TOK" /
Bceepocculickas
poBepoyHas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT OpcTena.
MarsuTHoe IoJie
AIEKTPUYECKOTO TOKA
MarsnuTHoe 1noje KaTylKu
C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

IIpumeneHune
AIIEKTPOMArHUTOB B
TexHuke. JJaboparopHas
pabota "U3ydenue
JecTBUSL MAarHUTHOTO
HOJIs1 Ha IPOBOJJHUK C
TOKOM"

0.5

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

62

DNEeKTPOABUTATEIb
MOCTOSIHHOTO TOKA.
Hcnonp3oBanne
3JIEKTPOJIBUTAaTENEH B
TEXHUYECKUX yCTPONCTBAX
Y Ha TPAHCTIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue u

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

u3ydeHue padoThI
aJeKTpoBUraress"

Onbitel @apazes. 3akoH
63 JIEKTPOMAarHUTHOU
uHaykuuu. [pasumno Jlenna

DJIEKTPOTreHEPATOP.
Crioco0bI mosrydeHust

64 ANEKTPUYECKOU SHEPIUH.
DJIIEKTPOCTAHIIUN Ha
BO300HOBIISIEMBIX

HCTOYHHKAX SHCPIrUuu

IToaroToBka k
65 KOHTPOJIbHOM paboTe 1o
Teme "DIeKTpuUecKue u

MAarduTHBIE SIBJIeHUS"

KonTponbnas pabota no
66 | Teme "DnexkTpuueckue u
MarHuTHBIE sIBJIeHUS"

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

PesepsHbliil ypok. Pabora ¢
67 TEKCTAMU II0 TEME
"TensioBele sBJIEHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

Pe3epBHblit ypok. Paborta c
68 TEKCTaMH 110 TEME

"MarauTtHbie IBIIeHUS"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68

14.5



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

9 KVIACC

N KoanuectBo yacos JJIeKTPOHHbIE
[y
Hara uudgposbie
n/ Tema ypoka KouTtpoJabHbie IIpakTuyeckue
Bcero U3yYeHust o0pa3oBaTe/bHbIe
n padoThI padoThI
pecypcsbl
1 MexaHuueckoe BUKEHHE. .
MartepuanbHas TOUKa
Cucrema orcuera. bu6mmoreka [IOK
2 OTHOCHUTENBHOCTD 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO JIBHKEHUS 4
bu6mmoreka [IOK
PaBHOMEpHOE
3 . 1 https://m.edsoo.ru/ff0ad19
MPSIMOJIMHEITHOE IBUYKEHUE .
HepaBHomepHOE
4 MPSIMOJIMHEVHOE JIBUKEHUE. {
CpenHsisi © MTHOBEHHAS
CKOPOCTb
[TpstmonuHeitHOe bubnuoreka [IOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JIBIDKCHHE. Y CKOpPEHHUE 4
CKopocCThb MPSAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO )
nBkenus. ['papux
CKOpOCTHU
7 JlaGopaTtopHnast pabota 1 1 bubmuotexa [JOK



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

"OmnpezneneHue yCKOpeHus
TeNa MPU paBHOYCKOPCHHOM
JBUKCHHUH 110 HAKIIOHHOU
MJI0CKOCTH"

https://m.edsoo.ru/ff0adbl

8

CBo0OogHOE MMaJeHHUE TEIL.

I'yka

8
Omnpithl [Manmmnest
PaBHOMEpHOE ABMXKEHUE TTO
okpy>kHOCTH. [lepron u bubnnoreka [JOK

9 4acToTa O0pamieHusl. https://m.edsoo.ru/ff0ael7
JIuHeliHast u yriaoBast 6
CKOPOCTH

10 LenTpocTpeMHUTENBHOE
YCKOpEHHE

. bu6mmoreka [IOK

IlepBslii 3ak0H HproTOHA.

11 P https://m.edsoo.ru/ff0ae61
Bexkrop cuibl N
Bropoii 3akon HeroTona. bubmorexa HOK

12 . https://m.edsoo.ru/ff0ae72
PaBHonelicTBytOIIAs cuiia .
Tpernii 3akoH HproTOHA. bubmorexa HOK

13 https://m.edsoo.ru/ff0ae98
Cynepno3unus Cui )
Pemrenue 3anayd Ha bu6mmorexa [IOK

14 IIPUMEHEHUE 3aKOHOB https://m.edsoo.ru/ff0aeb6
Hsrotona c

15 Cuuna ynpyroctu. 3akoH bubnmuotexa [JOK

https://m.edsoo.ru/ff0aeca



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

1\

Pemenue 3axay o reme

16
«Cuina ynpyroctu»
JlaGopaTtopHnast pabora bubnnoreka [HOK
17 «OnpeneneHue )KeCTKOCTU https://m.edsoo.ru/ff0aee2
P YXKUHBI 8
bu6mmorexka [IOK
18 Cuiia TpeHust https://m.edsoo.ru/ff0af73
8
Pemenue 3anay no teme bubmmorexa [JOK
19 https://m.edsoo.ru/ff0afa2
«Cwuia TpeHus» 6
JlaGopaTopHnas pabota
"OmpeneTenne bubnuorexa [JOK
20 pedl https://m.edsoo.ru/ff0af8b
Kod(urmenTa TpeHus .
CKOJIbKEeHUs" -
Pemenwue 3agau mo teme bu6mmoreka [IOK
21 "3axonbl HetoToHa. Cuna https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuna TpeHus" e
Cuna TsDKeCTH M 3aKOH
bu6mmoreka [IOK
BCEMUPHOTO TATOTEHUS.
22 https://m.edsoo.ru/ff0af04
YckopeHne cBOOOTHOTO A
MaJieHus B
VYpok-koHpepeHuus
23 "JIBM>KEHHE TEJ BOKPYT

TpaBUTAOMOHHOT'O ICHTPA



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

(Conneunas cuctemMa).

l'anakTukn"
Pemienue 3anay 1o reme
24 "Cuna TSI)KCJ(::LTI/I 1 3aKOH bubmmorexa LIOK
" https://m.edsoo.ru/ff0af5{8
BCEMHUPHOT'O TATOTCHUS
IlepBas kocMHuueckas bubnmoreka [JOK
25 ckopoctb. HeBecomocTs 1 https://m.edsoo.ru/ff0af33
NEeperpys3Ku Y
PaBHOBecHe MaTepuambHOR
TOYKH. AOCOJIIOTHO TBEPIOE
N bubmuorexa [JOK
26 redto. PaBHOBeC,I_/Ie TBEPHOFO https://m.edsoo.ru/ff0afe3
TeJa C 3aKPerIEHHON OChIO P
BparieHus. MOMEHT CHIIBI. B
LlenTp TsKECTH
PaBHOBeCcue MarepuanbHON
TOYKH. AOCOIIIOTHO TBEPIOE
7 TEJIO. PaBHOBGC'I./Ie TBEpI[OFO
TeJa C 3aKPerIEHHON OChIO
BpanieHus. MOMEHT CHIIBI.
Ilentp TsKECTH
Pemenwe 3aga4 mo TeMe bu6mmoreka [JOK
28 "MowmeHT cunbl. LleHTp https://m.edsoo.ru/ff0b02b
TKECTH" 4
[ToaroToBKa K KOHTPOJIBHOM bubnmoreka [JOK
29 pabote 1o Teme https://m.edsoo.ru/ff0b040

"MexaHndyecKoe ABKEHHE.

8



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

B3aumoneiictBue Ten"

KoHnTtposbHas padoTa mo
Teme "MexaHnuecKoe

bu6mmoreka [IOK

30 . https://m.edsoo.ru/ff0b06e
nBIkeHue. Bzaumonencraue c
ten" -
Nmnynec Tena. Umnynbe

bubmuorexa [JOK

CUJIBL. 3aKOH COXpPaHEHUs

31 https://m.edsoo.ru/ffObO7f
UMITyJbca. YOPYyroe u .
HEYIPYroe B3auMO/ICHCTBHE -
Pemienue 3amad o teme bubmuorexa [JOK

32 "3aKOH COXpaHEHUs https://m.edsoo.ru/ff0b096
umnysbca' c
VYpok-koHpepeHus

33 "PeakTrBHOE IBMKCHUE B
IPUPOJIE U TEXHUKE"
Mexanuueckas pabota u bubmorexa [TOK

34 https://m.edsoo.ru/ff0b0a8
MOIITHOCTH 4

bu6mmoreka [JOK

Pabota cuibl TSHKECTH, CHITBI

35 https://m.edsoo.ru/ff0b0db
YIIPYTOCTH U CHJTBI TPEHUS g
JlaGopartopHas paboTa
«Omnpenenenue padOThI CUITBI

36 TPEHHUsI IPU PaBHOMEPHOM

JIBUKEHUH TeJIa 110
TOPU30HTAIBHOMN
MTOBEPXHOCTH



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

CBsi3b 3HEPTUH U PaOOTHI.

37
IToTrenumanbHas SHEPrus
Kunerunueckas sneprus. bubnnoreka [HOK

38 Teopema 0 KUHETHYECKOM https://m.edsoo.ru/ff0b0c3
DHEPTHUH 2

39 3aKOH COXpaHEHHsI SHEPTUU
B MEXaHHKE
JlaboparopHas paboTa bubnuorexa [JOK

40 «3y4yeHue 3akoHa https://m.edsoo.ru/ff0b12f
COXPaHEHUS SHEPTUI e

bubmuorexa [JOK

KonebarenbHoe nBMXKEHUE U

41 https://m.edsoo.ru/ff0b185
€r0 XapaKTEePUCTUKH g
3aryxaromue KojaedaHusl. bubnnorexka [JOK

42 BeiHyX1eHHbIE KOTe0aHMs. https://m.edsoo.ru/ff0b20f
Pe3onanc 0

43 MaremaTnyecKkui u
NPYKUHHBIA MasTHUKU
Ypok-uccnenoBanue

bu6mmoreka [JOK

«3aBUCUMOCTh TIEpUOJIA

44 . https://m.edsoo.ru/ff0b197
Kosie0aHuM OT )KECTKOCTHU .
MPYKUHBI U MAacChl TPy3a» -

45 IIpeBpalienue 3HEpruu npu
MEXaHHYECKUX KOJICOAHHSIX

46 JlaGopaTtopHnast pabota bubnmoreka [JOK

«Omnpenenenre 4aCTOTH U

https://m.edsoo.ru/ff0blae



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

nepuoja Konebanui
NPY>KUHHOTO MasITHUKa

[e}

47

JlaGopaTtopHnast pabora
«[IpoBepka HE3aBUCUMOCTH
nepuoja kojaebanuii rpysa,
INOABCIHICHHOI'O K HUTHU, OT
Macchl rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197
a

48

Mexanndeckne BOJIHEL.
CBolicTBa MEXaHHUYECKHUX
BOJIH. [IpogosibHBIE N
MOTIePEYHbIE BOJHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2 1
e

49

VYpok-koHpepeH1us
"MexaHH4ecKHe BOJIHEI B
TBEPIOM TeEJIE.
CelicMu4yecKkue BOJTHBI"

50

3Byk. Pactipoctpanenue u
OTpaKeHHE 3BYKa

51

Ypok-uccienoBanue
"Habiro1eHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThHI"

52

I'poMKOCTB 3ByKa U BbICOTA
TOHA. AKYCTHYECKUI
pE30HAHC

53

VYpok-koHpepeHuus
"V1pTpa3Byk U MH(pa3BYyK B
IIPUPOJE U TEXHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b23c
a



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca

54

IToaroroBka K KOHTPOJIBHOMN
paborte 1o Teme "3aKOHbI
coxpaHeHus. MexaHndeckue
KoJieOaHus ¥ BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f
0

55

Konrponbnas padora mo
TeMe "3aKOHbI COXPaHEHHUS.
MexaHunueckue KojaeOaHus 1
BOJIHBI"

56

SJIGKTpOMaFHI/ITHOC I10JIC.
SJIGKTpOMaFHI/ITHbIe BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2ab
e

57

CaoiicTBa
AJIEKTPOMATrHUTHBIX BOJIH

58

Ypok-konpepentus "[lkana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcmons3oBanne
AJIEKTPOMATrHUTHBIX BOJTH
IUISL COTOBOM CBSI3H"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2fe
6

59

Ypok-uccnenoBanue
"N3yuenne cBONCTB
AJIEKTPOMATHUTHBIX BOJIH C
MOMOIIIbI0 MOOUITEHOTO
tenepona"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2c6
c

60

Penrenue 3amaud Ha
ONpeeIeHuEe YaCTOThI U
JUTMHBI DJIEKTPOMArHUTHOU
BOJIHBI



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c

DneKTpOMarHuTHas pupoia

bu6mmoreka [IOK

61 cBera. CKOpOCTh CBETa. https://m.edsoo.ru/ff0b31d
BonHoBeIe cBOMCTBa cBETa 0
Ncrounuku cBeTa.
TpsvosmHeiiHoe bubnnoreka [HOK
62 PACIIpOCTpaHEHHE CBeTa https://m.edsoo.ru/ff0b365
MPOCTPAHEHUE CBETA.
8
3armenust Connua u JIyHbl
3aK0OH OTpa)KEHUs CBETA. Bt OK
noIMoTeKa
3epkaina. Pemenue 3agau Ha 1
63 pHMeHeH e 3aK0Ha https://m.edsoo.ru/ff0b38¢c
MPUMECHECHUE 3aKOH
4
OTpaKeHHsI CBETa B
bubnnorexa [HOK
[Tpenomnenue cBeta. 3aKoH 1
64 heTOMICHIS CBETa https://m.edsoo.ru/ff0b3ae
P a
[TonHoE BHYTpEeHHEE
OTpakeHHE CBETA. bubnuoreka [IOK
65 Hcrionp30BaHue mOIHOTO https://m.edsoo.ru/ff0b3c5
BHYTPCHHCIO OTPAXKCHMUSI B Y
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"Uccnenoanue
66 3aBUCUMOCTH yTJIa
MPEJIOMJIEHUSI CBETOBOT'O
Jy4a OT yIJia MaJeHus Ha
rpaHuLe "BO31yX-CTeKI0""
67 VYpok-koHpepeHuus

"M cnoap30BaHue TOJTHOTO



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IBI,
ONTHKOBOJIOKOHHAS CBA3L"

bubmuorexa [JOK
JIunzel. OnTuyeckas cuia
68 https://m.edsoo.ru/ff0b3f2
JIMH3BI
C
. bubnuorexa [JOK
[TocTpoenue nzobpaxeHuii B
69 https://m.edsoo.ru/ff0b444
JMH3aX
a
JlaGopaTtopHnas pabota
"Onpeneneane HOKYCHOTO bubnnorexa LIOK
70 y . https://m.edsoo.ru/ff0b420
PACCTOSIHUS U ONITUYCCKOM p
CHUJIBI COOMpArONICH JTNH3BI" B
Ypok-koHpepeHIus bubnuotexa [JOK
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HHPOBEPAEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O
OBHIEI'O OBPA30OBAHUSA

7 KIIACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOI 00pa30)
OCHOBHOI0 00111er0 00pa30BaHUsA

1.1

HCIIOJIb30BATh N3YYCHHBIC ITOHATHUS

1.2

pa3indaTrb ABJICHUA IO ONHMCAHHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHC

JaHHOE (PU3UYECKOE SIBICHUE

1.3

pacrmo3HaBaTh MPOSIBICHUE H3YYECHHBIX (PHU3UUYECKUX SIBICHUH B OKP)
dbuznyeckue SBICHUS B MPUPOJIE, MPU 3TOM IEPEBOIUTH MPAKTUYECKYH
CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUBUUECKUX SIBICHUN

1.4

OINMHUCBIBATb HM3Yy4YCHHBLIC CBOMCTBA TeNl U (1)I/ISI/I‘I€CKI/IC SABJICHHSA, HMCIIOJIB3
OIMMMCaHUN TIIPAaBHUJIBHO TpPAKTOBATH (1)I/I3I/I‘~I€CKI/II\/’I CMBICIT HCIIOJIB3YCMbI
CANHUIIbI (1)I/I3I/I‘I€CKI/IX BEJINYNH, HAXOOUTH (1)OpMYJ'IBI, CBA3BIBAIOIINEC I8

JPYTMMH BETUYMHAMHU, CTPOUTH IPapUKU N3yUYEHHBIX 3aBUCUMOCTEHN (Pu3]

1.5

XapaKTCPU30BaATb CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SABJICHUS U MPOUECCChI, UCIT
9TOM aBaTb CJIOBCCHYIO q)OpMy.]'II/IpOBKy 3aKOHa M 3aIIMChIBATh €0 MAaTCM

1.6

OOBSICHATh (PU3MUECKUE SIBIECHUS, MPOLECChl U CBOWCTBA TeN, B TOM *
IIPAKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa: BBIABIATH  MPUYMHHO-CII
oO0BbsicHeHue u3 1 — 2 JOruyeckux 1aroB ¢ onopoit Ha 1 — 2 u3y4eHHbIX
(bU3NUECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pemaTth pacuéTHble 3a/1a4u B 1 — 2 neHCTBUS, UCTIONb3YsI 3aKOHBI U POpM
BEJIMYMHBI: HA OCHOBE aHAJIN3a yCJIOBHs 33[a4M 3allAChIBATh KPATKOE YCl
BEJIMYMHBI B (OPMYNBI M MPOBOJUTH Pacu€Thl, HAXOAMTH CIPABOYHI

pelIeHus 3a/1a4, OLIEHUBATh PEAIMCTUYHOCTh MOJTYyYEHHON (hHU3HUECKOI B

1.8

pacCrio3HaBaThb HpO6HCMBI, KOTOPBIC MOXHO PCHIUTH IMPU TTOMOIIH (I)I/I3
HCCJIICAOBAaHUA BBIACIIAATL MPOBEPACMOC MNPCAIOJIOKCHHUC (FI/IHOTC3y), I
HOJ'Iy‘-ICHHLIfI pe3yiibTaT, HAXOAUTH OIIMOKY B X0J€ OIIbITa, ACIaTh BBIBOJ,

1.9

MPOBOAMUTH OMNBITHI 1O HAOMIOACHUIO (U3NYECKUX SBICHUNA  WIII
bopMynupoBaTh MPOBEPsEMBbIE MPEATIONOKEHHS, COOMPATh YCTAHOBKY M3
3aMUChIBaTh X0/ ONbITA U (POPMYITHPOBATH BHIBOIBI

1.10

BBITIOJHATEL MPAMBIC U3MCPCHUA C HUCIOJB30BAHUCM AHAJIOTOBBIX U LU

NoKa3aHus NpUOOPOB C YUETOM 3aJJaHHOM aOCOITIOTHOM MOTPEUTHOCTH U3M




MIPOBOAMTH HCCIEAOBAaHUE 3aBUCHUMOCTH OJHON (M3MYECKOl BEIMYMHB
IpSIMBIX HM3MEpEHUll, y4yacTBOBaTh B IUIAHMPOBAHUM YYEOHOTO HCCIE]
BBIMIOJHATh HW3MEPEHHs, CleAysd MpeAJIOKEHHOMY IUIaHy, (QUKCUpPO
3aBHCUMOCTH (DPU3MUYECKUX BEJIMYMH B BHJIE NMPEAJTOKEHHBIX TaOIUIl U
pe3ysbTaTaM HCCIeI0BaHUs

1.12

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHs (U3UUYECKUX BEIWYHMH, CIEIysS TIp
BBITOJIHEHUH HM3MEpPEHH coOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY M

BCJIMYHHBI

1.13

coOiroaaTh npaBuiia TEXHUKU 0€30MacHOCTH U padoTe ¢ 1a00paTOPHBIN

1.14

YKa3blBaTh MPUHIUIBI JEHCTBUS NPUOOPOB U TEXHUYECKHUX YCTPOMCT
JeMCTBUS N3YUYEHHBIX MPUOOPOB M TEXHHUUECKUX YCTPOUCTB C TOMOIIBIO

0 cBOMcTBaX (pU3MUECKUX SBICHUH M HEOOXOAUMBIE (PU3NIECKUE 3aKOHBI

1.15

MPUBOJUTH IPUMEPHI (HAXOIUTh HHPOPMAIUIO O MPUMEpax) MPaKTHUECK
3HAaHUW B TOBCEIHEBHON XW3HU I oOecredeHusi Oe30MacHOCTU TIp
TEXHUYECKUMHU YCTPOICTBAMH, COXpPAHEHUS 3I0POBbS M COOIIOICHUS HOJ
OKpYXKaroIlei cpene

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB HH(bOpMaHHH B CCTHU I/IHTepHeT
IMNOUCKOBBIM 3allpOCOM, Ha OCHOBC HMCIOHIUXCA 3HaHUM H HYTeM Cpat
BBIACIATD I/IHq)OpMaI_II/IIO, KOTOpAas ABJIACTCA HpOTHBOpe‘{HBOﬁ NI MOXCET

1.17

MCIIOJIb30BaTh MPU BBINOJIHEHUU YYEOHBIX 3aJaHUl Hay4HOIOIYJISp
COJIepXKaHUs, CIIPAaBOYHBIE MaTEPHUAIIbI, peCypchl ceTh MHTEpHeT, BIaaet
TEKCTa, Mpeodpa3oBaHus HHOOPMAIIUU U3 OJHOU 3HAKOBOW CUCTEMBI B JIP

1.18

CO31aBaTb COOCTBEHHBIC KpaTKUC IUCBMCHHBIC U YCTHBIC COO6IJ_IeHI/ISI
I/IH(i)OpMaI_II/II/I (I)I/ISI/ILICCKOFO COJACpIKaHud, B TOM YHUCIIC HY6J'II/IIIHO ,
pe3yjibTartax IMPOCKTOB WU y‘-IC6HLIX I/ICCJ'IC,Z[OBaHI/II‘/’I, Ipu 3TOM Trpam
MOHSTUHHBIN arrapar Kypca (I)I/IBI/IKI/I, COIPOBOKAATH BBICTYIIJICHUC ITPE3C

1.19

IIpU BBIIOJIHEHUU Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeel:
COOTBETCTBHH C IIOCTABJICHHBIMH 3aJadaMH, CICIUTH 3a BBIIIOJHCHUC
OILICHUBATH COOCTBEHHDIH BKJIaJ B JACATCIIbHOCTD TPYIIIIEGI, Bb

B3aUMOJICVICTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIINX

8 KUIACC

Kox nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThl 0CBOCHUSI OCHOBHOI1 00pPa30B:?
OCHOBHOI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BaTh IMOHATHA




1.2

pas3iMiaTthb ABJICHHA 110 OIIMCAHUIO HX XaPAaKTCPHBIX CBOIMCTB M Ha OCHO
JaHHOC (bl/ISI/ILIeCKOG SIBJICHUEC

1.3

pacro3HaBaTh MNPOSBICHUE H3YYEHHBIX (DU3MYECKHX SIBICHUH B OKpY
¢busnveckue SBICHHUS B MPUPOJE, NMPH 3TOM NEPEBOJUTH MPAKTHUECKYK

CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUIN

1.4

OINKCHIBATh HU3YYCHHbIE CBOWCTBA T€I WU (PU3UYECKUE SBIICHUS, HCIIOJb3)
OMMCAaHUU TPABWILHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIIOJIb3yEMbIX BEJ
(u3MYeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBSI3BIBAIOLINE AAHHYIO (U3
BEJTMYUHAMU, CTPOUTH IpapUKu H3y4YEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BE.

1.5

XapaKTepu30BaTh CBOWCTBA TeN, (PU3NUYECKUE SIBICHUS U TPOLECCHI, HUCIIC

9TOM J]aBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3aIUCHIBATH €70 MATEMA

1.6

OOBACHATH (I)I/ISI/I‘leCKI/IC IpoueCcChl U CBOMCTBA TCJII, B TOM 4YHUCJIC U B |
OPUCHTHUPOBAHHOI'O XapaKTCpa: BBIABIIATL NPUUIUHHO-CICACTBCHHBIC CBA3L
JJOIT'MYCCKUX MIaroB € IIOMOIIBIO 1-2 HN3YUCHHBIX CBOIMCTBa (I)I/I3I/I‘IGCKI/IX Al
3aKOHOMCPHOCTH

1.7

pemats pacy€THbIC 3a7auu B 2 — 3 MEHCTBUS, UCIIONb3Yys 3aKOHBI U (HopM
BEJTMYMHBI: Ha OCHOBE aHalM3a YCJIOBHS 3a/laddl 3alUChIBaTh KpPaTKOE
JTAHHBIX JUIS PEIIeHUs 3a/a4u, BEIOMPATh 3aKOHBI U (HOPMYIIbI, HEOOXOIUM
pacuéThl ¥ CPaBHUBATH MOTYYCHHOE 3HAUCHHE (DU3HMUECKON BEIMYUHBI C U3]

1.8

pacrno3HaBaTh MpPOOJEMbl, KOTOPbIE MOXHO pEHINTh MpPU MOMOLIN (U
OIMCaHHE HCCIEIOBAHUA, BBIACIATH MPOBEPSIEMOE IPEIOI0KEHUE, OIIE
MPOBCACHUA NCCICA0OBaHMs, 1CJIaTh BbIBOJbI

1.9

IIPOBOJIUTH OTBITHI O HAOMIOIEHUIO (PU3NYECKUX SBICHUN MM (PU3NYECKI
IIpOBEpsAEMBbIE MPENNONOKEHHs, COOUPATh YCTAaHOBKY M3 MPEJIOKEHHOIO
OTbITa M POPMYITUPOBATH BHIBOJIBI

1.10

BBIIIOJIHATE IMPAMBIC H3MCPCHUSA C HCIIOJB30BAHUEM aHAJIOT'OBBIX HpI/I6

BEJIMYMH, CPAaBHUBATh PE3YJbTAThl U3MEPEHUI C yUETOM 3a1aHHOM a0COITIO"

1.11

MIPOBOJIUTH MCCIIEOBAHUE 3aBUCHUMOCTH OJHOM (pU3MUECKOW BETMUYMHBI
NPSIMBIX U3MEPEHUI: MIIaHUPOBAThH MCCIEI0BaHNUE, COOUPAaTh YCTAaHOBKY W
MPEUIOKEHHOMY TUIaHy, (UKCHPOBATH PE3YIbTAaThl MOTYYEHHOW 3aBUCHMC
JIEJIaTh BBIBOJIBI 110 PE3YJIbTATaM UCCIICOBAHMUS

1.12

IpOBOAUTE KOCBCHHBIC H3MCPCHUA (1)I/I31/I‘I6CKI/IX BCJIIMYHH: TIIJIaHU]

SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CJIEys IPEII0KEHHOW NHCTPYKIINH, U B

1.13

co0Jro1aTh MpaBmiIa TEXHUKK O€30MaCHOCTH MPU paboTe ¢ 1ab0paTOPHBIM

1.14

XapaKTepU30BaTh MPUHLHUIIBI IEHCTBUS W3YYEHHBIX NMPUOOPOB U TEXHHUEC
OMMCAHUSA, WCIOJIb3Ys 3HAHUS O CBOMCTBaX (UINYECKUX SBICHUM
3aKOHOMEPHOCTH




1.15

pacino3HaBaTh IMPOCTbIC TEXHUYCCKUEC YCTPOﬁCTBa U U3MEPUTCIIBHBIC HpI/I61
PUCYHKaM, COCTABJIATE CXEMBI DJICKTPUICCKUX merei ¢ IIOCJIC10BATCIILHBIV
OJIEMCHTOB, pa3jin4das YCIIOBHBIC 0003HaYEHH PJIEMEHTOB OJICKTPHUYCCKUX I

1.16

MPUBOJIUTH IPUMEPHI (HAXOIUTh HHPOPMAIMIO O MPUMEPAX) MPAKTHUECKC
3HAHUW B TOBCEIHEBHOW >XU3HU Ui OOECIeueHUs OE30MacCHOCTH TPk
TEXHHUYECKUMHU YCTPOMCTBAMHU, COXPAHECHHSI 370POBbsI M COOJIIOJICHUST HOP
OKpY>Karollen cpejie

1.17

OCYILECTBIATh MOUCK MH(pOpMaluu Gundeckoro coiepxanus B cetu Ur
3HAHUW U MYTEM CPaBHEHUS JOMOJHUTEIbHBIX HCTOUYHUKOB BBIICIATH U
MIPOTUBOPEYUBOI UITU MOXKET OBITh HEJJOCTOBEPHOM

1.18

WCIOJBb30BAaTh TPU BBHIMOJIHEHUH YYE€OHBIX 3alaHUi HAayYHO-IOIYIISP]
coJlepKaHus, CIPABOYHBIE MAaTEepUalbl, peCypchl ceTd VIHTepHeT; BiIaaeT
TEKCTa, MpeoOpa3zoBaHuUs HHPOPMAITUH U3 OJHOW 3HAKOBON CHCTEMEI B JIPYI

1.19

cOo31aBaThb COOCTBEHHbIE ITHNCHMEHHBIE U KpaTKUC YCTHBIC COO6IJ.I€HI/]
HCCKOJBbKHMX HMCTOYHHKOB (I)I/I3I/I‘IGCKOFO COACpIKaHusl, B TOM 4YHUCIIC HY6J'I]
HpOGKTHOfI HIIn HCCHC,Z[OB&TGHBCKOIZ ACATCIIbHOCTH, IIPU O3TOM TI'PaMO
MOHSATUHHBIN arrapar Kypca (1)I/ISI/IKI/I, COITPOBOXKAATH BBICTYIUICHUC ITPE3CH

1.20

IIpH BBIIIOJIHCHHUU y‘Ie6HBIX IMPOCKTOB " HCCIIeT0BAaHUM (1)I/I3I/I‘ICCKI/IX mporne
B I'pylii€e B COOTBECTCTBHUU C IIOCTABJICHHBIMHU 3aJavdaMH, CJICAUTH 34 Bb
KOPPECKTHUPOBATH €TI0, aJICKBATHO OLICHHUBATH COOCTBEHHBIM BKJIad B JCAT!
KOMMYHHUKATHBHOC B3aHMOHeﬁCTBHe, MPOSABJISASA TOTOBHOCTD Pa3pCllaTh KOE

9 KUIIACC

Konx nposepsiemoro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATBI 0CBOCHUS OCHOBHOM 00pa3:
OCHOBHOIO 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh N3YUYCHHBIC ITOHATUS

1.2

pas3inyaThb ABJICHUA IO OIMMCAHHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHC(

JTaHHOE (PU3HUYECKOE SIBICHUE

1.3

pacmo3HaBaTh TPOSBICHHE W3YUYEHHBIX (PU3UYECKUX SIBICHUU B OKp
dbusnueckue sBIEHUS B MPHUPOJE, MPH ITOM MEPEBOAUTH MPAKTUUYECKY]
CYIIIECTBEHHBIC CBOICTBA (MIPU3HAKH) (PU3UUECKUX SIBICHUN

1.4

ONKCHIBATh M3YYEHHbIE CBOMCTBA Tel M (DU3MUYECKUE SBIICHUS, UCTIOIb!
ONMKMCAHUM TPABWIBHO TPAKTOBaTh (PU3WYECKUII CMBICI HCIOJIb3YeN
eIUHULBI (PU3NMUECKUX BETMYHMH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOLIUE [I;
JIPYTMMH BETUUMHAMU, CTPOUTH IPapUKU U3yUYE€HHBIX 3aBUCUMOCTEH (pu




1.5

XapaKTEpHU30BaTh CBOMCTBA TECII, (bHBH‘ICCKI/Ie SABJICHUSA W ITPOLECCHI, HUCII
9TOM aaBaTb CIOBECHYIO (bOpMy.]'II/IpOBKy 3aKOHa M 3aIlIMChIBATh €0 MaTe¢

1.6

OOBSICHATH (PU3MUECKUE MPOIECCHl M CBOWCTBA TeJl, B TOM YHCJE U B
OpPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH IPUUYUHHO-CIIEICTBEHHBIE CB:
3 JOrMYecKHX IIaroB ¢ MOMOMIBIO 2 — 3 U3yYEeHHBIX CBOMCTBA (pU3HUECK

HJIM 3aKOHOMCPHOCTHU

1.7

pemiate pacuéTHble 3a7auyu (Omuparomuecs Ha cucremy u3 2 — 3 yp
dbopMyIibl, CBA3BIBAIOIIME (PU3UYECKUE BEIWYMHBI: HA OCHOBE aHAIH:
KpaTKOE YCJOBHE, BBISBISATH HEAOCTAIOUINE WM W30BITOYHBIC JaHHbIC,
HEOOXOUMBIE Ui PEIICHHUs, TPOBOAUTH PACUEThl U OIICHUBATH PEAIUCT
bu3nYecKoil BETUYNHBI

1.8

pacno3HaBaTh IMPOOJIEMBbI, KOTOPhIE MOXKHO PEIIUTH TPH HOMOUIHA (¢
ONMCAHUE HCCIEI0BAHM, BBLIEIATH IPOBEPSIEMOE IMPEAIIONIOKEHUE, Ol
IIPOBEJICHNSI UCCIIEIOBAHMS, AEIaTh BBIBOJIBI, UHTEPIIPETUPOBATH PE3YIIbTS

1.9

IMpOBOAWUTL OIIBITBI IIO0 Ha6J'IIOI[eHI/IIO (1)I/I3I/I‘ICCKI/IX SIBIICHUH  WII
CaMOCTOATCIIBHO CO6I/IpaTB YCTAHOBKY U3 HU30BITOYHOI'O Ha60pa 060py2[(
€ro pe3yJibTaThl, q)OpMy.TII/IpOBaTB BBIBObI

1.10

HPOBOJUTH MPH HEOOXOAUMOCTHU CEPHUI0 MPSMBIX U3MEPEHH, OTIpe IS
BeIMYMHBI ((POKYCHOE pacCTosiHUEe cOOMparollei JIMH3bI), 000CHOBBIB
(M3MepHTETHHOTO NprdOpa)

MMPOBOAUTH UCCIICAOBAHUC 3aBUCHUMOCTEH (1)H31/I‘-I€CKI/IX BCJIMYHH C HUCIIOJ
IJIAaHUPOBATh HUCCJICAOBAHUC, CaAMOCTOATCIBHO CO6I/IpaTB YCTaHOB
HOJ'IyLIeHHOI\/JI 3aBUCHUMOCTH @Hanecxnx BCIIMYHMH B BHIC Ta6J'II/IIlI/I

pe3ysibTaTaM MCCIeI0BaHUs

1.12

NpoOBOAUTL KOCBCHHBIC H3MCPCHUA (I)I/ISI/I‘-ICCKI/IX BCIIMYMH: IIJIaHY
SKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJHATE U3MCPCHUSA, CIICHY:!
BBIUUCIIATH 3HAYCHHUC BCIWYHUHBI W aAHAJIU3UPOBATH IIOJYUCHHBIC PC
IMOTrpCIIHOCTHU HSMepeHI/Iﬁ

1.13

coOroaaTh NMpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOpHE

1.14

pa3jindyaTb OCHOBHBLIC NPHU3HAKU HU3YYCHHBIX (I)I/I3I/I‘-ICCKI/IX MOJIeNeH: M
TBépnoe TECIIO, TOYEYHBIM UCTOYHUK CBCTA, JIy4, TOHKAad JIMH34, IIJIAHCT4
MOJCIIb aTOMHOTI'O AApa

1.15

XapaKTepu30BaTh MPUHIMIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB M TEXHHU
UX ONHCAHMs, UCMONb3Yys 3HAHMS O CBOMCTBAX (PU3MUECKUX SIBIICHHI
3aKOHOMEPHOCTHU

1.16

HCIOJIb30BATh CXCMblI U CXCMATUYHBIC PUCYHKHU H3YUCHHBIX TCXHHYCC]

nprOOPOB M TEXHOJIOTUYECKUX IPOIECCOB NMPH PEIICHHH Y4eOHO-TIP




CXEMBbI JJIsl IOCTPOEHUSI U300paKeHHIA B IIJIOCKOM 3epKajie U COOMPAaroL

1.17

NPUBOANUTH TpPHUMEPHl (HAXOAWUTh HWH(POPMALMIO O TpUMepax) I
¢u3nUecKux 3HAHUI B TOBCEIHEBHOW JKM3HU JUId olOecriedeHus Oe
npubopaMl M TEXHUYECKMMHU YCTPOWCTBAMH, COXPAaHEHUS 370

HKOJIOTMUYECKOTO TIOBEJICHUS B OKPY»KaIOILEH cpefie

1.18

OCYIIECTBIISITh MOUCK HHGpOpMaluu (U3NYECKOTO COJEPKAHUS B CE
dbopMynupys TOHUCKOBBI 3ampoC, HAXOAWTh MyTH OIpPeAeICHUs
nH(pOpMalLK HAa OCHOBE UMEIOIINXCS 3HAHHUH U JOTIOJHUTEIbHBIX UCTOY

1.19

WCTIOJIB30BaTh TPU BBHIMOJHEHUH YYEOHBIX 3a/JaHU HAYYHO-TIOIYIIAY
COJlepKaHus, CIIPaBOYHbIC MaTEpPUAJIbI, PECYPChI ceTH MHTEpHET; Bi1ae
TeKCTa, MpeodpazoBaHus HHPOPMAITUU U3 OJTHOM 3HAKOBOW CUCTEMBI B /I

1.20

CO31aBaThb COOCTBEHHBIE IMHUCHMEHHBIE U YCTHBIC COO6IJ.[€HI/IH Ha OCHO!
HCTOYHHUKOB (bHSH‘leCKOFO COoacCpIKaHus, HY6J'II/ILIHO MMpCACTaBIATb
HCCIIEIOBATEIIHCKOM ACATCIIbBHOCTHU, IIPH O3TOM TI'PaMOTHO HCIIOJIb30
afrmapar H3y4aeMoro paszaeiia (1)I/ISI/IKI/I U COIIPOBOXKAATH BBICTYILI
0COOEHHOCTEN AyaAuTOpUN CBEPCTHUKOB

1.21

IIpU BBIIOJHCHHUH y"leGHLIX IIPpOCKTOB H HCCIIeI0BAHUM (I)I/ISI/ILIGC
00513aHHOCTH B rpymnmne B COOTBETCTBUU C MOCTABJICHHBIMU 3a/la4aMU, (
JEHUCTBUH U KOPpPCKTUPOBATL €ro, aAICKBATHO OLICHUBATH COOCTBEHHBIH
BBICTPANBATb KOMMYHHUKATUBHOC B3aHMOHeﬁCTBHe, MPOABJIAA TOTOBHOCT




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pa3neia

Konx
3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®OU3UKA U EE POJIb B TO3HAHUU OKPYXXAIOIIEI'O MHUPA

1.1

®usuka — Hayka o npupoge. fBneHus npuponsl. dusmyeck

TCIIJIOBBIC, DJICKTPUUCCKHUE, MAI'HUTHBIC, CBETOBLIC, 3BYKOBBIC

1.2

dusnueckre BeNMWYMHBL. 3MmepeHune (HU3MUYECKUX BEIUYM
[TorpemHocts u3MepeHuit. MexayHapoaHasi cucTeMa eIMHULL

1.3

EcrecTBeHHOHAY4HBIf METOJ] TO3HAHUS: HAOIOJCHHE, TOCT
BBIJIBUKEHUE THIIOTE3, DKCIIEPUMEHT II0 IPOBEPKE TIMIIOTES,

SIBJICHUSA

1.4

Omnwncanue (bHSI/I‘ICCKI/IX SIBJIGHUM C IOMOILIBIO MOJIeIeH

1.5

[TpakTyeckue paboOTHI:

HiHPar##l3mepenre pacCTOSTHUN.

#H#HPar#t#l13MepeHne 00bEMa KUIKOCTH U TBEPJOTO Tela.
#HH#HParf##OnpeiesieHre pa3MepoB MalbIX TEIl.
#i#HParf##l13Mepenne TemnepaTypbsl MpU IOMOIIU KUAKOCTH
TeMIIepaTyphbl

ITEPBOHAYAJIBHBIE CBEJIEHNM A O CTPOEHUU BEIIECTBA

2.1

#H#HParf##CTpoeHNE BEILIECTBA: aTOMBI U MOJIEKYJIBI, UX Pa3Me
JMCKPETHOE CTPOCHUE BELIECTBA

2.2

###Par### ]| Brokenne yacTull BemecTBa. CBSI3b CKOPOCTH JABUKE
BbpoyHnoBckoe nBuxenue, mubdysus

2.3

BzaumopeiicTBHe YyacTHUIl BEIIECTBA: MPUTSKCHUC U OTTAJIKMUBAHI

2.4

#H##Par### ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOEHUE Tas3(
(xpucTaymuinyeckux) Tesl. B3auMocBsA3b MEXIy CBOICTBaAMH Bel

COCTOSAHUAX U UX aTOMHO-MOJICKYJISIPDHBIM CTPOCHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSHUMN BOIBI

2.6

[TpakTrueckue pabOTHI:

###Par###OLeHKa TramMeTpa aToMa METOIOM PSIO0B (C UCIIONB3C
#H##Par###ONBITHI 110 HAOTIOACHUIO TETIJIOBOTO PACITUPEHUS Ta3
#H##Par###OnbITHI 0 0OHAPYKEHHIO JCHCTBUS CUIT MOJICKYJISIPH




JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexannueckoe qBrUXkeHHE. PABHOMEpPHOE U HEPAaBHOMEPHOE JIBU
10 #HH##Par##HCropocTh. CpenHsasi CKOpPOCTh MPU HEPABHOMEPHOM
' BPEMEHU JIBHKCHUS
13 SBnenue nuepuuu. 3aKoH UHEpLUUH. B3anmoelicTBrue Ten Kak I
' JIBIDKEHUS Tell. Macca kak Mepa HHEPTHOCTH TeJia
34 #H#HPartH##] motHocTh BemiecTBa. CBSI3b IUIOTHOCTH C KOJIHMYE
' 00BéMa BelecTna
3.5 Cuna Kak XapakTepUCTHKa B3aUMOACUCTBUS TEI
3.6 Cwuia ynpyroctu u 3aKkoH ['yka. 3mepeHue CHiibl ¢ TOMOIIIBIO [T
37 HiHPar##H#SIBnenue TAroreHus M cwia TsbkecTu. Cuna TshKecT
' tena. HeBecomocTh
3.8 Cuna tpenus. TpeHue cKoabXeHUs U TpeHUE NoKos. TpeHue B I
3.9 HiH#Par##H#CrioxKeHue Cuil, HalpaBJIEHHBIX 110 OJHOM IpsimMoil. Pa
[IpakTuyeckune pabOTHI:
OrmpesiesieHe CKOPOCTH PaBHOMEPHOTO JBWXKEHHS  (Iapu
ANEKTPUYECKOTO aBTOMOOWIIA U Tak jganee). OmnpeneneHue cpe
3.10 Opycka WM IIapuKa MO HAKJIOHHOW MiockocTu. OmnpeneneHue
ONbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH PACTSDKEHHUS (I
MPUIOKEHHOH CHIIbl. OTBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD
Beca Teja M XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN
311 dusnyeckue SBICHUS B MPUPOJIE: IPUMEPHI IBWKEHUS C Pa3Inyl
) HEXHUBOW NPUPOJIE, NEMCTBUE CUIIBI TPEHHSI B TPUPOJIE U TEXHUKE
3.12 TexHu4eckne ycTpoiucTBa: JMHAMOMETD, MOJIINITHUKH

JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1 JlaBnenue TBEporo Tena. CriocoObl yMEHbLICHUS U YBEIMUYEHUS
4.2 JlaBnenue ra3a. 3aBUCUMOCTbD JIaBJICHHUS T'a3a 0T 00bEMa, TEMIIEp
43 [lepenaua paBneHuss TBEPABIMU TeNaMH, JKHIKOCTAMU U
' [THeBMaTHYECKHE MalTUHBI
44 3aBUCHUMOCTh  JaBJIGHHUS JKUJAKOCTH OT TiyOuHbl. ['my
’ Coob6maromuecs: cocyasl. [ mapaBmnyeckne MeXaHu3MbI
Atmocdepa 3eman u armocepHoe naaBieHue. IlpuunHBI
4.5 o6onouku 3emin. OnbiT Toppuuenn. 3aBUCUMOCTh aTMOC(EpH
YPOBHEM MOPSI
4.6 N3mepenne armocheproro nasnenus. [Ipubopsr 115 uamMmepeHus
4.7 JleficTBHE KUAKOCTU M ra3a Ha MOIPYKEHHOE B HUX TEJO. Bbl




cuia. 3akoH Apxumezaa

4.8

ITnaBanue ten. Bo3nyxomiaBanue

4.9

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00BbEMa IOTy
tena. OnpeneneHue BBITAJIKUBAIOMICH CHIIbI, JIEUCTBYIOIIEH
KUIKOCTh. [IpoBepka HE3aBUCHMOCTH BBITAJKHBAIOMIEH CHIIb]
JKUJKOCTH, OT Macchl Tena. OMbIThI, JEMOHCTPUPYIOIIHE 3al
CHUJIBI, ICUCTBYIOIIECH Ha TEJIO B KUJIKOCTH, OT 00BEMA MOTPYKE]
U OT IUIOTHOCTH XuAKOCTU. KOoHCTpynpoBaHUe apeomeTpa My
ompezeneHue e€ rpy30noabEMHOCTH

4.10

®dwusndecKkue SBICHUS B MPUPOJIE: BIUSHUE aTMOC(HEpPHOro nar
TUTABaHKE PBIO

4.11

TexHuueckue  yYCTpOHCTBa:  cooOLIaromIMecs  COCYIbI,
THJIPaBIMYECKUN TIpecc, MaHOMETp, GapoMeETp, BBICOTOMED, MOPL

PABOTA, MOITHOCTD, SOHEPI'MA

5.1 Mexanudeckas pabora
5.2 MexaHnueckast MOIIHOCTh
53 [IpocThie MexaHU3MBI: phIuar, 0J0K, HaKJIOHHAs TUIOCKOCTh. [Ipa
5.4 ITpuMeHeHne paBuiIa paBHOBECHS pbluara K OJIOKY
55 «30710T0€ TPaBUIIO» MeXaHUKU. Ko3ppHuIMeHT none3Horo ek
' MEXAaHU3MBI B OBITY U TEXHUKE
5.6 [loTeHumanpHast SHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
3 5.7 Kunernueckast sHeprust
5.8 ITostHas MexaHnyecKast SJHEpPrysl. 3aKOH U3MEHEHHSI U COXPAHEHN
[TpakTiueckue paboThI:
59 #HHHPar###Onpenenenre pabOThl CUJIBI TPEHUS TMPU PABHOM
' TOPU30HTAJIBHOM IOBEPXHOCTU. MccimenoBanue yCIOBHM pPaBH
KII/I HakinoHHOM MIOCKOCTH. M3ydeHne 3aKk0oHa COXPAHEHUS MEX
5.10 ®dusndecKue sIBICHNS B IPUPOJIE: PblYaru B TEJIC YEJI0BEKA
511 TexHudeckne yCTpOWCTBA: pblYyar, MOJABW)XHBIA W HEMOJB
’ IJIOCKOCTh, MPOCThIE MEXAaHU3MBI B OBITY
8 KIIACC
Kon Kon IIpoBepsiemMble 3JIeMEHTHI COIEPKAHUSA




pasiena 3JIeMEeHTAa
TEIUJIOBBIE SAABJIEHU A
OCHOBHBIE MOJOXKEHUST MOJIEKYJISIPHO-KUHETHUECKOW TEOPUH C
6.1 pa3zMepsbl MOJIEKYJL. OnbITHL, MOATBEPKAAOLINE
MOJIEKYISIPHOKMHETHYECKOI TeOpUH
6. Mogenu TBEPIOro, KUAKOIO U ra3000pa3HOr0 COCTOSHUH Bel
' amopHbIe Tena
63 OObsicHEHHE CBOWMCTB Ta30B, JKMJIKOCTEH U TBEPIBIX TE
' MOJIEKYJISIPHOKUHETHYECKON TEOPUU
6.4 CmaunBaHue U KallWUISIPHBIE SIBJICHUS
6.5 TenoBoe paclIMpeHne U CKATUE
6.6 Temneparypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTHIO TEIJIOBOI'O J1
6.7 Buytpennss sHeprus. CnocoObl W3MEHEHUsI BHYTpEHHEH
' coBepiIeHne paboThl
6.8 Buel Teronepenayn: TEMIONPOBOJHOCTD, KOHBEKLIUS, U3¢
6.9 KonnuecTBo TemnoTel. Y aenpHas TEMI0EMKOCTh BELIECTBA
6.10 TennooOMeH U TEIIOBOE paBHOBECHE. Y PaBHEHHUE TEILIIOBOTO G
6 6.11 [InaBneHue u OTBEpIEBAHNE KPUCTANIMYECKHUX BELIECTB. Y 1€
6.12 [TapoobpazoBanne u  kouzaeHcanus. Mcmapenue. Kur
' napooOpa3zoBaHMs. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHUS OT aTh
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CTOPAHUS
6.15 [Tpunmunsr  pabotel TeruioBeix asurateneit KIIJ Terior
' JIBUTATEIIN U 3alUTa OKPY>KaIOIIel cpeabl
6.16 3aKOH COXpaHEHUs U NPEBPAILLECHHS SHEPTUU B TEIUIOBBIX IPOLI
[TpakTHyeckue paboOTHI:
HHHPar###ONBITEL 10 0OHAPY)KEHUIO IEHCTBHS CHUIT MOJIEKYJIISIP
#H##H#Par###ONBITH IO BBIPALMBAHUIO KPUCTAJJIOB TOBAPEHHOMN
HHHPar#H###ONBITEL 10 HAOMIOJEHUIO TEIUIOBOTO PACHIMPEHUS T
6.17 Tel.
H#HPar#H#Onpenenenye qaBieHUs BO3IyXa B OaJUIOHE MITIPUILE
HH##HPar###ONBITBI, NEMOHCTPUPYIOIINE 3aBUCHMOCTb JaBJICHY
HarpeBaHUs WIN OXJIAXKJICHHS.
##HPar### IpoBepka THUNOTE3bl JIMHEWHOM 3aBUCUMOCTH JIJII




TEPMOMETPHUUECKOU TPYyOKE OT TeMIlepaTyphl.
###Par###Habnonenne  M3MEHEHWsT  BHYTPEHHEH  DHepr
TeIIoTNepeiadyu U pabOThl BHEIIHUX CHJI.
###Par###lccnenoBanue sBICHUS TEIUIOOOMEHA TPH CMEIIH
BOJBI.

#HH#Par##HOnpeneneHre KoJIMYeCTBA TEIUIOThI, MOJYYEHHOIO
HarpeThiM METAJUTMYECKUM ITUITHHIPOM.
#HH#Par##HOnpeneneHre yaeabHOU TeTUIOEMKOCTH BEIIECTBA.
#H##Par##HccrienoBanue npouecca ucnapeHus.
H#i#HPar##H#Onpenenenrie OTHOCUTEBHOM BIIaKHOCTH BO3/1yXa.

H##HPar##H#Onpenenenye yaelbHOU TEIJIOTHI IIJIaBICHUS JIbJA.

du3nuecKkue SIBICHUSI B nprupoac: MOBEPXHOCTHOC HATAKCHIC

6.18 pUpoJe, KpUCTaUibl B mpupope, usinydeHue CoJlHIIA, 3ame
Opu3br; 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHeTa.
TexHuueckue  yCTPOWCTBA:  KAMWUISPBI, TMPUMEPBI  UC

6.19 JKUJKOCTHBI TEPMOMETp, AATYUK TEMIIepaTypbl, TEPMOC, |

TUTPOMETPBI, ICUXPOMETD, TapoBast TypOUHA, TBUTATENb BHYT]

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onektpusanus Ten. /[Ba poja aIeKTpUUeCcKuX 3apsiioB

79 B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH Kyrona (3aBucuw
' 3apsKEHHBIX TEJI OT BEJIMYMHBI 3apS10B U PACCTOSHUS MEKY TE!

73 OnekTpuueckoe mnosie. Hanpspk€HHOCTh DJIEKTPUUYECKOTO T0J
' AIIEKTPUYECKUX I0JIel (Ha KaueCTBEHHOM YPOBHE)

74 Hocutenu »snekTpuyeckux 3apsanoB. DJIEMEHTApPHBIM 3JIEKT]
' atoma. [I[poBOAHUKH U TUINEKTPUKU

7.5 3aKOH COXpaHEHHS JIEKTPUUECKOTro 3apsiia

76 ONEKTPUUECKUI TOK. YCIOBHUS CYIIECTBOBAHUSA AJIEKTPHU
' IMOCTOSHHOT'O TOKa

77 JleficTBUSI AIEKTPUIECKOTO TOKA (TETUIOBOE, XUMUYECKOE, Mark
' B JKHIKOCTSX U ra3ax

7.8 Onexkrpuueckas nemnb. Cuia Toka. JNeKTPUUYECKOE HAIPSHKEHNUE

7.9 ConpoTHuBiI€HUE NMPOBOJHUKA. Y IE€TLHOE COMPOTUBIICHUE BEIIE

7.10 3akon OMa aJig y4acTka 1enu

7.11 [TocnenoBarenbHOE U MapAILIETbHOE COCTUHEHUE MPOBOTHUKOT




7.12

PaboTa 1 MOIITHOCTH 2JIeKTpUUECcKOro Toka. 3akoH Jxoyis — JI

7.13

ONEeKTpUYECKHe LENu M NOTPeOUTENH 3JIEKTPUUYECKOM 3H

3aMbIKaHUEC

7.14

ITocTossHHBIC MarHHUTHI. B3aI/IMO,Z[eI>'ICTBHe IIOCTOAHHBIX MAarHHT(

7.15

MaruutHoe nojie. MarHUTHOE T10JI€ 3EMIIM U €T0 3HAYEHUE TS

7.16

OnbIT OpcTena. MarHuTHOE MoJe AIEKTPpUUECKOro Toka. [Ipwu

TCXHUKE

7.17

I[CP'ICTBI/IG MAarauMTHOTO IIOJIAA Ha IIPOBOJAHUK C TOKOM. BHCKTpOII

Hcnonb3oBanue SHGKTPO,HBHFaTeHeﬁ B TCXHHYCCKHX YCTpOfICTE

7.18

Onpitel Gapanes. SIBneHue 3neKTpoMarHuTHON UHAYKIUU. [Ipe

7.19

Onextporenepatop. CrocoObl MOTYYEHHs SJICKTPUUECKON S

BO300HOBIISIEMBIX HCTOYHHUKAX QHCPI'ur

7.20

[IpakTuyeckune paboOTHI:

OMBITHI 110 HAOJTIOACHUIO JIEKTPHU3ALMN TE HHAYKIHEH U pU
Uccnenoanue neicTBUs 3IEKTPUUYECKOTO MOJIS HA TPOBOIHUKI
CoOopxka u mpoBepka padOThI AMEKTPUIECKOM TSN MOCTOSHHOT
W3mepeHue u peryJmpoBaHHue CUIIbI TOKaA.

W3mepeHnue u peryinpoBaHHie HalPsHKEHUS.

HccnenoBanue 3aBUCMMOCTHU CHUJIbI TOKA, MAYIIETO 4YEpe3 P
pe3ucTopa 1 HaNpsKEHUs Ha PE3UCTOPE.

OnBITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh IEKTPUYECKOTO CO]
€ro JJIMHBI, TUIOIIAIU MONIEPEYHOr0 CEYEHHs U MaTepHara.
IIpoBepka mpaBwiIa CIIOKEHHUs HAINpPSHKEHUH IPH ITOCIIEIOB:
pesuctopoB. IIpoBepka mnpaBuia uis CHIIBI TOKa MpH
pesuctopoB. OrmpezneneHue pabOThl 3JIEKTPUUECKOTO TOKa,
OmnpeneneHre MOITHOCTH JIEKTPUYECKOTO TOKA, BBIIEIIIEMOI] ]
3aBHCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKy, OT Harps
KIIJl narpearens. MccienoBaHne MarHUTHOTO B3aMMOJIEHCT
N3yuenne MarHUTHOTO TOJIS MOCTOSTHHBIX MarHUTOB IIPH UX
UccnenoBanue nAEMCTBUS DJIEKTPUYECKOTO TOKAa Ha Mar
JEMOHCTPHUPYIOIINE 3aBUCHMOCTh CHJIBI B3aMMOJEHCTBHS KarT
CUJIBI TOKa M HampaBJiCHHs TOKa B Karymke. M3ydyeHue paev
MPOBOAHUK ¢ TOKOM. KoHCTpyupoBaHue u u3yueHue paboThl 37
KIIZI »nektponBurarebHOM  yCTaHOBKH. ONBITBI MO

BHCKTPOMaFHHTHOﬁ HHAYKOHUU: HMCCICIO0BAHUC W3MCHEHHI




WHAYKIIMOHHOTO TOKa
dusnueckue SBICHUS B MPUPOJE: DJICKTPUUECKHUE SIBJICHUS B
7.21 JKUBBIX OPTaHU3MOB, MAarHUTHOE TOJIe 3eMJIH, APEi() MOITFOCOB
YKU3HU Ha 3emiie, OJIIPHOE CUSTHUE
TexHuyeckue yCTpOMCTBA: AIIEKTPOCKOI, amIepMeTp, BOJ
2 AIIEKTPUYECKOW  DHEpruH, AIIEKTPOOCBETUTEINIbHBIE 1
' ANEKTPONpUOOpPEl  (TpUMEpPBI),  ANEKTPUYECKUE  MPEAOX]
AIIEKTPOIBUTATENb TOCTOSHHOTO TOKA, TEHEPATOP MOCTOSHHOTC
9 KIIACC
Kon Kon
[IpoBepsieMmbIe 371EMEHTHI COJIEPIKAHT
paszena aJIeMEeHTa
MEXAHUYECKUE ABJIEHU A
8.1 Mexanudeckoe aBmxeHue. MarepuanabHas Touka. Cucrema oTce
8.2 OTHOCUTEIBHOCTh MEXAHUUYECKOTO JIBHXKEHUS
8.3 PaBHOMEpHOE NPSAMOJIIMHENHOE TBUKEHHE
8.4 #i#Parf##HepaBHOMepHOE NpsAMosIMHENHOE JIBHXkeHHE. Cpent
' TeJa IpU HEPABHOMEPHOM JIBHKEHUHU
8.5 Yckopenue. PaBHOYCKOPEHHOE NPSMOIMHENHOE IBUKECHUE
8.6 #Hi#HPar###CBoOoiHOe agenue. OnbIThl [anues
8.7 #H#HParf##PaBHOMEpDHOE JBIMKEHHE IO OKpYyXHOCTH. Ilepm
' JIuneitHas u yriosas ckopocTu. LleHTpocTpeMUTENBHOE YCKOPE!
8 8.8 ITepsbIii 3akoH HproTOHA
8.9 Bropoii 3akon HetoToHa
8.10 Tpetnii 3akon HeroToHa
8.11 H#Par###] [puHuUn cyneprno3uiuu cuil
8.12 Cwiia ynpyroctu. 3akoH ['yka
213 #H#HParfi##Cunia TpeHUs: cuja TPEHMsI CKOJIBKEHUS, CUIA T
’ TpeHHs
8.14 #A#Par##H#Cuiia TSKECTU U 3aKOH BCEMUPHOTO TATOTEHUSA. Y CKC
215 JBwxenue muaner Bokpyr Counnma. IlepBasi kocMuueckas
' TIeperpy3Ku
8.16 PaBHOBecue MaTepuanbHON TOUKH. AOCOTIOTHO TBEPIOE TEIIO




H#H##Par##HPaBHoBecre TBEPIOro Tella C 3aKPEIVIEHHOW OCHIO

8.17
LenTtp TsKECTH

8.18 WNmnynec Tena. MIzmenenue ummyinsca. Mnynbsc cuiisl

8.19 3aKOH COXpaHEHUs UMITYJIbCa

8.20 #HiHParf##PeakTBHOE IBI)KEHUE

8.21 Mexanuueckasi paboTa u MOLTHOCTh

8.22 PaboTa cuit TsbkecTH, ynpyroctu, TpeHusi. CBs3b SHEPruu U pad

8.23 [ToreHunanbHas 3HEPrys TeNa, HOJHATOrO HaJl TOBEPXHOCTHIO 3

8.24 [ToTeHumanbHas FHEPrUs CKATOU MPYKUHBI

8.25 #Hi#HPar##Kunernueckas sHeprusi. Teopema 0 KHHETUYECKOM dF

8.26 HiHPar###3aKoH COXpaHEHUsI MEXaHUYECKON SHEPTrUuu
[TpakTuyeckune pabOTHI:
OmnpeneneHue cpeHell CKOPOCTH CKOJBXCHHS OPYCKa MITH JIBH)
miockocT. OnpeneneHne yCKOpeHHs Telia MPu paBHOYCKOPEHH
TIJIOCKOCTH.
UccnenoBanue 3aBUCUMOCTH TYTH OT BPEMEHU MPU PABHO
Ha4aJbHOU CKOPOCTH.

8.7 [TpoBepka rumoTe3sl: €CiIM MPHU PaBHOYCKOPESHHOM JIBHKEHUHU O

’ OTHOCSITCSL KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOL

OJIMHAKOBHI.
UccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHUS OT CV
Onpenenenne koddduieHTa TpeHUs CKOJNBXKEeHHs. Ormpenern
Omnpenenenne paboThl CUIIbI TPEHUS TP PAaBHOMEPHOM JIBIIKEE
noBepxHoctu. Ompenenenue pabOThl  CUIBI  YIPYTOCTH
WCITOJIh30BAaHNEM HETIOJBUKHOTO U TIOJIBFIKHOTO OJIOKOB

898 ®dwusnyeckue SBICHUS B TPUPOJE: TMPUINBBI U OTJIMBBI, JIBI

’ CHUCTEMBI, pEaKTUBHOE JIBUKEHUE )KUBBIX OPTraHU3MOB
8,99 TexHU4YecKrne YCTpPOMCTBA: CHHIAOMETP, MATUYUKUA TOJIOKEHUS

paKeThl

MEXAHUWYECKUE KOJIEFAHMA 11 BOJIHBI

KonebarenbHoe aBmxkeHue. OCHOBHbIE XapaKTEPUCTUKH  KO.

9.1
aMITTUTY/1a
9. MareMaTtnueckuii U IpPYyKUHHBIM MasaTHUKU. lIpeBpaienue 3
' JBUKEHUU
9.3 3aryxatomue KojaebaHus. BeinyxaeHnbie konebanus. Pezonanc
94 Mexanundeckue BoJHbI. CBOKMCTBA MEXaHUYECKUX BOJH. [Ipo1o;




JlnHa BOJHBI U CKOPOCTh €€ pacmpocTpaHeHusd. MexaHuyec

celicMUYeCKHE BOJIHBI

9.5

3ByK. 'poMKOCTB U BbICcOTa 3ByKa. OTpakeHUE 3ByKa

9.6

Wudpa3Byk u yiabTpa3Byk

9.7

[TpakTuyeckue pabOTHI:

OmnpeneneHne 9acTOThI U TIEprUo/Ia KoaeOaHUH MaTeMaTHIECKOT(
Omnpeznenenne 4acTOThI U MEPHOA KOIeOaHUH TPYKUHHOTO Mast
HccnenoBanue 3aBUCHMOCTH TepuoJa KOJeOaHUN IO/BELICHH:!
HUTH. VccnenoBanue 3aBHCUMOCTH TEPHO/a KOJIEOaHHH TPYK
rpy3a. [IpoBepka He3aBHUCMMOCTH Tiepuojaa KojeOaHui rpysa,
MaccChl rpy3a 1 KECTKOCTH NMPYKUHBL. M3MepeHne yCKopeHus CB

9.8

®duznyeckue SBICHUS B npupoac: BOCIPUATHE 3BYKOB K
celicMuUecKue BOJIHBI, HyHAMH, 5XO

9.9

TexHuueckue YCTpOﬁCTBaZ OXO0JIOT, UCITIOJIb30BAHUC YIIbTPA3BYK¢

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

BJ'ICKTpOMaFHI/ITHOG I10JIC. BHCKTpOMaFHI/ITHLIe BOJIHEI. CBOMICTB

10.2 [[Ikasna 371eKTPOMAarHUTHBIX BOJIH
10.3 DneKTpoMarHuTHas npupoa ceera. CKopocTh cBeTa. BoIHOBBIG
10 10.4 [TpakTiueckue paboThI:
) W3ydeHne CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOU:
10.5 dusnueckue SBICHUS B MpUpPOE: OMOIOTHUECKOe IeHCTBHE BH,
' Y PEHTI€HOBCKOT'O M3JIy4YE€HUN
10.6 TexHUYEeCKHEe yCTPOMCTBA: UCIIOIH30BAHUE IJIEKTPOMArHUTHBIX
CBETOBbBIE ABJIEHUA
11.1 JlydeBas monenb cBera. IcTouHMKH cBETa
11.2 IIpssMoNMHEHOE pacIIPOCTPAaHEHUE CBETA
11.3 Ortpaxenue cBera. [nockoe 3epkano. 3aKOH OTPAKEHUS CBETa
11.4 [Ipenomnenue ceera. 3aKoH npestoMiIeHus cBeTa. [1oHoe BHYTE
11 11.5 JIunza. Xop stydeii B JIMH3e
11.6 Onrtuueckas cuctema ¢GoToanmapara, MUKpOCKOIIa U TEJIECKOoTa
11.7 I'na3 kak onTuyeckas cucreMa. biM30pyKocTh U JabHO30PKOCT
11.8 Paznoxenune Oenoro cBera B crektp. OnbiTel HetoToHa. Criok
’ Jucnepcus cBeTa
11.9 [TpakTuyeckue paboOTHI:

#HiPar###lccnenoBaHie 3aBUCUMOCTH YIJIa OTPAKEHUS CBETOB




H##Par###l3yuenne XxapakTepUCTHK N300payKeHHsI peIMETa B
H#H##Par##HtccnenoBaHue 3aBUCUMOCTH YTJIa TIPEJIOMIICHUS CBE
Ha TPaHUIIE «BO3AYX — CTEKIIO».

###Par### lonydyenne n300pakeHUI ¢ MOMOIIIBIO coOUparomen
#H##Par###Onpenenenre GOKyCHOT0 pacCTOSHUS U ONTHYCCKOM
H#H##Par###ONBITHI 110 Pa3JI0’KEHUIO OEJI0T0 CBETa B CIEKTP.
HHH#Par##H#ONbBITHl 110 BOCIIPUSITHIO 1[BETA MPEIMETOB MPU UX H
GUIBTPHI

11.10

@usnueckue sBieHuss B npupoxae: 3armenuss Comnua u Jly
sBIICHHUA B aTMOocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

11.11

Texauueckue YCTpOﬁCTBaZ OYKH, ITCPUCKOII, q)OToannapaT, OIITH

12

KBAHTOBLGIE ABJIEHUA

12.1

OmnbiTel Pezepdopaa v rmianerapuas Moens atoMa. Moiens aTc

12.2

I/ICHYCKaHI/Ie H IIOTJIOMICHHUEC CBE€TAa aTOMOM. KBanTel. JInnenyarts

12.3

PagnoakTuBHOCTH. Anb(da, 6eTa- u raMma-u3ITydeHHsI

12.4

CTpOGHI/Ie ATOMHOI'O Ag1pa. HYKJ'IOHHB.H MOJICJIb aTOMHOTI'O spa.

12.5

PaI[I/IOElKTI/IBHI)IG IMMPEBpaIICHU . Hepnoz[ Imojrypacriaga aTOMHBIX

12.6

HnepHHe PCaKInu. 3aKOHBI COXPAHCHUA 3apsAT0BOTO U MaCCOBO!

12.7

3H€pFI/I$I CBs3W aTOMHBIX AOCP. CBs13b MaccChl U OHCPIrun

12.8

Peakuuu cuHTe3a U ACTICHUS AACP. HcrouHuku OHCPTHUU COJ'IHI_[a

12.9

Snepnas sHepreTuka. /IeiicTBHE paAOaKTUBHBIX MU31y4YE€HUN Ha

12.10

[TpakTyeckue paboOTHI:

HaGnroneHue CrijIonIHbIX U IMHEWYAThIX CIIEKTPOB U3ITyYECHHUS.
HccnenoBaHne TPEKOB: HU3MEPEHUE OHHEPIUM YacTUIBl I
dororpadusm).

M3mepenue painoakTUBHOro (hoHa

12.11

@uznyuecKkue SBJICHUS B MPUPOJIE: €CTECTBEHHBIM PaJMOAKTUBH
PaaMOAKTUBHOE M3IyYEHHE NMPUPOJHBIX MUHEPAJIOB, JECHCTBUE
Ha OPTaHM3M YEJIOBEKa

12.12

TexHuueckue yCTpOﬁCTBaZ CIICKTPOCKOII, I/IH,Z[I/IBI/I,Z[yaJ]LHHﬁ J03]




MPOBEPSEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMMPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Konx nposepsiemoro
TpeOOBaHUS

HpOBepﬂeMble Tpeﬁ()BaHI/Iﬂ K IIPE€AMETHBIM pe3yjabTaTaM 0a30BoOro )
06pa30BaTeJ’IbH0ﬁ nporpaMmmsbl OCHOBHOI'O oﬁmero 06pa303afmﬂ Ha ¢

[lonumanue ponu (GU3MKK B Hay4yHOH KapTHHE MHpa; CHOPMHUPOBAHH
3aKOHOMEPHON CBSI3M M II03HABAEMOCTH SBJIICHUH IPUPOABI, O POII
crucreMooOpa3yomeil ponn (QU3NKA B Pa3BUTHH ECTECTBEHHBIX HAY
9BOJIIOLMU (PU3UYECKUX 3HAHUN U UX POJIM B IIEIOCTHON €CTECTBEHHOH:
POCCHICKHX U 3apyO€KHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, O0BSIC

MHpa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHMs O BUJAX MaTepuu (BELIECTBO U IOJIE€), O JABMIKEHUHU KaK CIIOCO
aTOMHO-MOJICKYJISIDHOW TEOPHH CTPOCHHUSI BEIIECTBA, O (U3NUECKOM
(MEXaHMYECKUX, TEIUIOBbIX, 3JEKTPOMAarHUTHBIX M KBAHTOBBIX); Y1
OMMCAHUIO UX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB, JI€MOHCT]
SIBJICHUE; YMEHHE paclo3HaBaTh MPOSBIECHUE M3YyYEHHBIX (PU3HMUECKUX

BBIJIEJISISL UX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

Brnanenne ocHOBaMU HOHSITHMHOTO arrmapara 1 CUMBOJIMUCCKOTO S3blk
IJI1 peIICHUA y‘le6HHX 3ala4; YMCHHC XapaKTCpHU30BaATb CBOMCTBA
IIPOLECCChI, UCITIOJIB3YH (I)yHI[aMeHTaJ'ILHLIe 1 OMIINPHUICCKUC 3aKOHBI

YMeHre ONNCHIBATh HN3YUYCHHBIC CBOICTBA TEI H (1)I/ISI/I‘I€CKI/IC SIBJ

BCJINYHHBI

Brnanenue ocHoBaMM METOAOB HAYYHOTO MO3HAHUS C YYETOM COOIIIO/IE]
HaOmoieHrne GU3NYECKUX SIBICHUM:

YMEHHUE CaMOCTOSATENIEHO COOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY U3
110 UHCTPYKIIMU, OMUCHIBATh XOJ] OIbITA U 3aITUCHIBATh €TI0 PE3YJIbTaThI,
MIPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUI (PU3NUECKUX BEITHYUH: Y
CaMOCTOSITENIFHO COOHMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY IO HHC
BEJIMYMHBI U aHAJTM3UPOBAThH IMOJyYEHHbIE PE3yJbTaThl C YUETOM 3a/1ak
U3MEPECHU;

MPOBEICHUE  HECIOXKHBIX  AKCIHEPUMEHTANbHBIX  HCCIIEIOBaHM;
HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M TIPOBOAMTH MCCIEJOBAHUE I
MOJTyYCHHBIEC 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUE TAOIUI U rpad

ACJIaTh BbIBOJALI 1O PE3yJIbTaTaM UCCICAOBAHU A

[TonnMaHnne xapakTEpPHBIX CBOMCTB (M3MYECKUX MOJENeH (MaTrepuaib
TEJO, MOJIEIM CTPOEHHUS Ta30B, JKUIKOCTEH W TBEPABIX TeJ, IUIAHETaf




MOJIETIb ATOMHOTO sI/Ipa) U YMEHUE IPUMEHSTDh UX JUIsl O0ObsICHEHUS (PU3y

YMmeHnue oOBSCHATH (pU3MUECKHE MPOLECCHl U CBOWCTBA TEN, B TOM T
MPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B YACTHOCTH, BBIABIATH TP
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yYCHHBIE CBOMCTBA (PM3UYECKUX
3aKOHOMEPHOCTU U MOJIEIIH

YMeHue pemarh pacuéTHple 3amauu (Ha Oa3e 2 — 3 ypaBHEHUH), W
CBSI3bIBAMOIIME (DPU3NYCCKHE BEIMYMHBI, B YACTHOCTH, 3aITUCHIBATH KPa-
HEJIOCTAIOIIHE JAaHHBIC, BEIOUPATh 3aKOHBI M POPMYIIbI, HEOOXOAUMBIC
CIPAaBOYHBIC JIaHHBIC, MPOBOIWTH PACUYETBl M OIICHUBATH PEAUCTH!
(GU3NYECKON BEIUYMHBI, YMEHUE ONPEACISATh Pa3MEPHOCTh (HU3NUECK(
pCILICHUH 33a]]auu

VYmenue XapaKTCPU30BaATh IMMPUHIUIIBI I[€I>'ICTBI/I$I TCXHUYCCKUX YCTP
HpI/I60p0B, U IPOMBIIUICHHBIX TCXHOJOTMYCCKHUX HNPOHCCCOB MO HX O

CBOWCTBaX (YM3NYECKUX SIBICHUHI U HEOOXOTUMbIE (PH3MUECKUE 3aKOHOM

10

YMeHHue HCIIONL30BaTh 3HAHUS O (1)H3H‘{CCKI/IX SIBJICHHAX B ITOBCCIHC
0e30macHOCTH IIpu O6paH_IeHI/II/I ¢ OBITOBBIMU an6opaMH H TCXHHUYCCKI
3A0pPOBbA H CO6J'IIO,[[€HI/I$I HOPM JSKOJIOTHYECKOI'0 TIOBCACHUA B OK
HeO6XO,[[I/IMOCTI/I IMPUMCHCHU A JOCTHKECHUI (1)I/I3I/IKI/I n TCXH(
IIpUPOOOIIO0JIB30BAHU A

11

OnbIT moOMCKa, MpeoOpa3oBaHUs M MpPEACTaBIECHUS HH(OpMaLUU
UCIOJIb30BaHNEM MH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHI; YN
MOJTy4eHHOM MH(pOpMalMM Ha OCHOBE MMEIOIIMXCS 3HAHUN M JONOJH
UCMOJb30BATh MPU BBHIMOJIHEHUH YYEOHBIX 3aJaHUM Hay4HO-IOIYJIAY
COJIEp/KaHus, CIPAaBOYHBIE MaTepuaibl, pecypcbl ceTh HHTepHeT; E
npeoOpa3oBaHus HHPOPMAIIUN U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
MUCHbMEHHBIE U YCTHBIE COOOLIEHNS HA OCHOBE MH(DOPMAITUHN U3 HECKOJIIb




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OI'9 1O PU3UKE

Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 MEXAHUYECKUE SABJIEHW S
1.1 Mexanundeckoe aBmxeHue. MarepuaibHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD [
12 PaBHomepHOe u HepaBHOMEpPHOE JBMKeHUE. Cpenusisa ckopocTh. Dopmyna Juist BEIUKCTIEE
PaBHOMepHOE NpsIMONIMHENHHOE JABWKEHHE. 3aBUCUMOCTb KOOPAMHATHI Tejla OT BpE
MPSMOJIMHEHHOTO JBU)KCHUS
1.3 x(t)=x,+vt
I'padyiku 3aBUCHMOCTH OT BpEMEHHU JUJII MPOCKIIMHU CKOPOCTH, MPOEKIMH TepeMell
PABHOMEPHOM IPSMOJIUHEUHOM JBUKECHUHU
3aBUCUMOCTH KOOPJIMHATHI TeJIa OT BPEMEHU B CIIy4ae paBHOYCKOPEHHOTO MPSMOJIMHEITH(
2
Sp(f)=vg, * i+ * =
N
@opMynbl A1 OPOEKIUU TEePEMENIEHUs], MPOEKIMU CKOPOCTH U NPOEKIHH YCKC
MPSIMOJIMHEITHOM JIBU>KEHHU:
— r;
14 .S.\.(r)—vul.-r—ﬂ.\.-?.
U.‘f(’r) =Upy T4, -1,
a,(f) =canst,
Uy, — U, = 201.51.
I'paduku 3aBUCHMOCTH OT BpPEeMEHH JUISI TPOEKIIMH YCKOPEHUS, TMPOCKIIUH CKOPC
KOOPJIMHATHI IPH PABHOYCKOPEHHOM MPSMOIUHEHHOM JIBHKCHUHN
CBoOonHoe manenue. @opmyIbl, ONMUCHIBAIOIINE CBOOOJHOE TMaJIeHUE Tela MO BEPTHUK
1.5 BBEPX OTHOCHUTEIILHO MOBEPXHOCTH 3eMiH). ['paduku 3aBUCUMOCTUA OT BPEMEHHU MM T
CKOPOCTH ¥ KOOPJIMHATHI IPU CBOOOTHOM TMAJCHUU TENa MO0 BEPTUKATU
CxopocTh paBHOMEPHOTO JIBIKEHHSI TeJla 10 OKpy)HOCTH. HampaBienue ckopocTH.
®dopmyrna 7151 BRIYUCICHHS CKOPOCTH Yepe3 PainyC OKPYKHOCTH M TIEPUO] OOpaIeHHS:
_1mR
16 b= .T
LlenTpocTpeMurensHoe yckopeHue. HampaiieHHe LEHTPOCTPEMUTENLHOTO YCKOPEHE
YCKOPEHHUSI:




=R
®dopmyia, CBI3bIBarOIIAsl IEPUOJ M YACTOTY OOpaleHUS:
V= 1
T

Macca. ITnotHocTs BemecTBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:

p- =
1.7 v
1.8 Cuna — BekTopHas pusnueckas BenuurHa. ClokeHue Cui
1.9 SBnenne unepiuu. [lepsoiii 3akoH HetoTOHA
Bropoii 3akon HeroToHa:
1.10 F=m-a
CoHanpaB/IeHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha TEJO
Bsaumogeiicteue ten. Tperuit 3akod Hprorona:
}:_.."\ = _}:_.'
21 1—=2
1.11
TpeHune nokos U TpeHue cKosbkeHus. opmyia Uit BBIMUCIEHUS MOYJISL CUJIBI TPEHUH (¢
FIP =u-N
1.12
Hedopmarus tena. Yapyrue u Heynpyrue nedopmainuu. 3akoH ynpyroi aedopmarun (3:
F=k-Al
1.13
BcemupHoe Tarorenne. 3aKOH BCEMUPHOTO TATOTEHUS:
My - M~
f—'_ _ G - '—_‘—
1.14 R”

Cuna TsoxecTd. Y cKopeHHe cBOOOIHOTO MaIeHUsI.

dopmyria s BBIYMCICHUS CHIIBI TSHKECTH BOJIHM3H noBepxHocTy 3emin: F = mg.




JiBmxenue ranet Bokpyr Conuua. [lepBas kocmuyeckasi ckopocts. HeBecomocTs 1 mep

1.15

Nmnynbce Tena — BekTopHast (pusnyeckasi BeIMUMHA.

p=mi

I/IMHYJ'IBC cucteMsl Ten. I3MeHeHue HUMITYJIbCA. I/IMHYJ'IBC CHJIBI

1.16

3aKOH COXpaHEHMsI UMITYJIbCA [l 3aMKHYTOM CUCTEMBI TEN:
D=0, +im, U, =const

PeaxkTuBHOE NBUKEHHUE

1.17

Mexanudeckas pabora. @opmyia Uit BHIYKCIEHHs PAOOThI CHIIBIL:
A=Fscoscx

Mexanuueckas MOITHOCTD:

n=4
I

1.18

Kunetnueckas u MOTCHIHAJIbHAs SHCPIrus. d)opMyna JIA BBIYUCIICHUSA KHHETHYECKOM DH(

H!UE
E E=
2
Teopema o kuHeTHuecKou s3Heprun. Popmyra Ajs BHIYUCICHHS NOTEHIMAIBHON SHEPTUN
Hag 3eMIIEH:

E,=mgh

1.19

Mexanndeckas SHEpTHUsL:

EZE&"'EF

3aKoH COXpaHEHHs] MeXaHU4eCcKol sHeprun. Popmysa ajs 3aKOHA COXPAHEHUSI MEXaHUY
cui TpeHus: E = const.

IIpeBpalieHre MEXaHMYECKOW SHEPTUH NPY HAJTUYUH CHJIBI TPEHHUS.

1.20

[IpocThie MeXaHU3MBI. «30JI0TOE TIPABUIIO» MEXAHHUKH.
Peraar. Moment cuner: M - FL
VYcioBue paBHOBECHS phluara:

M +M, +..=0

[ToaBuxHBIN 1 HeTOABWKHBIN O6510Ku. KITJ] mpocThIx MeXaHU3MOB,




n= Anonesnas
‘A'Sa.I]_‘:EHH

1.21

JlaBnenue TBEPAOTO TENA.

d)opMyJIa JJIA BBIYHUCIICHUA JaBJICHUA TBépI[OFO TCJ1a.
F
pP= G
JlaBneHue raza. ATMocdepHoe JaBieHue.
rI/I,I[pOCTaTI/ILICCKOC AAaBJICHUC BHYTPU KUIKOCTHU.
d)opMyJIa JJIs1 BBIYUCJIICHUA JABJICHUS BHYTPH ) KUAKOCTH!

P=Pgh+DPn,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akoH Apxumena. Popmyna i1 ONPENEICHUs BBITAIKUBAIOIIEH CHIIBI, IEHCTBYIOI
KUAKOCTb WM Ias:
1.23 -
F A T ng
VYcnosue miaBanus tena. [InaBanue cy1oB U BO3ayXoIIaBaHUe
Mexannueckue kojeOaHUs. AMIUIMTYJa, NEPUOA U YacToTa Kosebanuit. dopmyna, c
KOJIeOaHU:
1.24
v = 1
T
1.25 MaremaTnueckuil U Ipy>KMHHBIN MasTHUKH. [IpeBpaliieHre sHepruu npu Koiae0aTeIbHOM
1.26 3aryxatomue Konebanusi. BeiHyxiennbie kojnedanus. Pesonanc
Mexannueckue BosiHbL. [Ipoj0oapHBIE U TTOTIEpeUHble BOIHBI. J{JI1HA BOJIHBI M CKOPOCTH P:
1.27 h=v-T
1.28 3ByK. [’ pomMKOCTb 1 BbICOTa 3ByKa. OTpak€HUE 3ByKOBOM BOJIHBI Ha 'PAHMIIE JBYX Cpe.
Ipakmuueckue pabomoi
W3mepenne cpeaHeil IUIOTHOCTH BEIECTBA; apXMMEIOBOW CHIIBL, KECTKOCTH TPy
CKOJIbJKEHUS; pabOThl CHIIbI TPEHHUSI, CUJIbl YIIPYTOCTH; CPEeIHEN CKOPOCTH JBUKEHHUS Of
129 YCKOpeHus: Opycka NpH IBM)KEHUM IO HAKJIOHHOHM IUIOCKOCTH; YacTOThI U IEPHOJL

MasiTHUKA; YacTOThl U MepHoja KoneOaHUuN MPYKMHHOTO MasTHUKA; MOMEHTa CHJIBbL, e
CWJIBI YIIPYTOCTH MPU NMOABEME Ipy3a C MOMOILBIO HEMOABUKHOTO OJI0Ka; pabOThI CUIIBI |
MOMOIIbIO TTOJIBUKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXHMEIOBOW CHUIIBI OT 00BbEMa MOTPYKEHHOW YacTH Te




HE3aBHCHMOCTH BBITAJIKUBAIOIIEH CUIIBI OT MAcChl TeJla; CUJIbl TPEHHS CKOJIbKEHUS OT CH
pOJia TOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPY>KUHE, OT CTENEeHH Aedopmalil
OT yIVIa HAaKJIOHA HaIMpaBIAOIIEH; mepuona (4acToThl) KojeOaHWNW HUTSHOTO MasiTH
Kojie0aHUl MPYKUHHOTO MasTHHKAa OT MAacChl Ipy3a U KECTKOCTH MPY>KUHBI; HCCIEC
Kosie0aHUI HUTSIHOTO MasiTHUKA OT Macchl Ipy3a. [IpoBepka ycinoBus paBHOBECHSI phlyara

Dusuueckue AG1EHUS 8 npupode.‘ OpUMEPLI ABWIKCHUSA C PA3JIMYHBIMU CKOPOCTIAMU

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

1.30 JBIDKEHUE JKUBBIX OPraHU3MOB, phIYard B TeJE YEIOBEKa, BIUSHUE aTMOCHEPHOTO
IUIaBaHUE PBIO, BOCTIPUATHE 3BYKOB KUBOTHBIMH, 3€MJICTPSICEHHE, CEHCMUYECKHE BOJHBI,
Texnuueckue ycmpoticmea: CIUUAIOMETpP, NATYUKU TOJOKEHUS, PACCTOSIHUS M YCKOPEH

131 paKeThl, pbIYar, MOABMXHBIA M HEMOABIKHBIN OJOKH, HAKJIOHHAs IUJIOCKOCTh, I

’ COOOIIaroIuecss COCYAbl, YCTPOMCTBO BOAOIPOBOJA, THUIAPABIMYECKHN Mpecc, MaH
MOPIIHEBOW HACOC, APEOMETP, IXO0JIOT, UCIOJIL30BaHUE YIbTPa3BYyKa B ObITY  TEXHUKE
2 TEIUUIOBBIE ABJIEHU S
91 OcCHOBHBIE TOJIOXKEHUS MOJEKYISIPHO-KMHETUYECKOM TEOPUH CTPOCHUS BEIIeCTBa. I
' ra3oo0pa3Horo coctosiHui BemecTsa. Kpucraminueckue u amopdHbIe Tena

2.2 JIBmkenue yactul BemiectBa. CBA3b CKOPOCTH JBHKEHHS YacTUI C TemnepaTypoil. bpoy:

2.3 CMauyuBaHue U KalWUISIPHbIE SIBICHUS

2.4 TennoBoe pacIIMpeHne U CKaTUE

2.5 TemnoBoe paBHOBECHE

2.6 BuyTtpennss sHeprus. Pabota u reruionepeaaya Kak crocoObl U3MEHEHUS] BHYTPEHHEH JF

2.7 Bunp! Temonepenaun: TeIIONPOBOHOCTh, KOHBEKITHS, U3TyICHUE
HarpeBanue u oxnaxzaenue ten. KonnyectBo TemioTsl. Y aenbHast TeIIOEMKOCTb:

2.8 O=cm(t,—1)
3aKOH COXpaHEeHMsI SHEPTUU B TEIUIOBBIX MpoIeccax. Y paBHEHUE TEIJIOBOro OaiaHca:

29 Q1_Q2 +..=0
Ucnapenne m KoHaeHcauus. V3MeHeHHWe BHYTpEHHEW SHEPruyd B MPOLIECCE HCIape

2.10 JKUJKOCTH. Y IeNIbHAsI TeI1oTa mapoobdpaszoBanusi: L = O/m

2.11 BnaxnocTs BO3ayxa

5 12 [InaBnenue u kpuctamuzanus. Mi3aMeHeHue BHyTpEeHHEH SHEPIUU NPH TUIABJICHUH U KPHL

IIJIaBJICHUS




2=2
m

BHyTpeHHsIs SHeprus CropaHus TOIUIMBA. Y JeNbHAast TEIUIOTa CrOpaHus TOIUBA: ¢ = O/n

2.13
2.14 [Tpuntumne! padoTs! TermoBbix Asuratenei. KITJI TeroBoro asuraress
Ipakxmuueckue pabomul
W3mepeHue yaenbHOl TemI0EMKOCTH METAITIMYECKOIO HMIMH]IPA; KOJINYECTBA TEILIOTHI,
5 15 TeMIeparypbl (UKCHPOBAHHONH MAacchl, B KOTOPYIO ONYIICH HArpeThld LHUIHHID; KC
' HarpeThiM IWIMHIPOM, MOCJIE ONMYyCKaHWs €ro B BOJY KOMHATHOM TeMIIepaTypbl; OTHO!
yIEIbHOU TEIJIOTHI TUIaBJIeHU Jbja. MccienoBanue n3MeHEeHUs! TeMIIEPATyphl BOJBI MPk
TEI1000MEHa IPU CMEIIMBAHUM XOJIOHOM U ropsiuel BOAbl; Ipolecca UCIIapeHus
5 16 Qusuueckue A61eHUs 8 nNpupode: TOBEPXHOCTHOE HATSKEHUE U KalWJUISPHBIE SIBICHUS B
' n3nydenue CosHIa, 3aMep3aHue BOA0EMOB, MOPCKHE Opu3bl; 00pa3oBaHKE POCHI, TYMaHa
Texnuyeckue ycmpoiicmea: KanWUIAPbl, NPUMEPbl HCIOJIb30BAaHUS KPUCTAIIOB, XKV
2.17 TEMIEPATypbl, TEPMOC, CHCTEMa OTOIUIEHHS JIOMOB, TUIPOMETPBI, IICHUXPOMETD,
BHYTPEHHET0 CTOpaHus
3 OJIEKTPOMAT'HUTHBIE SABJIEHM A
3.1 OnekTpu3anus Tei. J[Ba BUa 3JeKTPUUECKUX 3apsa0B
3.2 B3aumopeiicTBue 3apsykeHHBIX Tell. 3akoH Kyiona
33 3aKOH COXpaHEHMsI dJIEKTPUUECKOTO 3apsiia
14 Onexkrpuueckoe noise. Hanpsok€HHOCTH 3nexkTpuueckoro mnousis. [IpuHnun cyneprnosun
' Ka4eCTBEHHOM YPOBHE)
35 Hocurenu snexktpruueckux 3apsnoB. JlelicTBHE 3IIEKTPUYECKOTO IO Ha DIIEKTPUY
' JIUBJIEKTPUKH
ITocTOSsIHHBIN 2NEKTpUYECKNN TOK. JlecTBUSA anekTprudeckoro Toka. Cuma Toka. Hampsixke
16 I=q/t,U=A4/4
DNEKTPUYECKOE COITPOTUBIIEHUE. Y AETBHOE 2JIEKTPUUECKOE COIPOTUBIICHHE:
3.7 R =pl/S
18 3akon Oma mis ygacTka anekrpudeckoit nenu: [ = U/R
3.9 [TocnenoBarenbHOE COEIUHEHUE MPOBOHUKOB:




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

Hapaﬂneanoe COCAMHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:
2 .

U =UyI=1I+I;R=

CMelaHHbIe COCAUHCHUS IMPOBOAHHUKOB

Pa6oTa u MomHOCTE 5ekTpuueckoro Toka. 4 = Ult, P = Ul

3.10
3akon Jlxxoynsa — Jlenma:
3
3.11 O=I"-R-t
3.12 OmneiT OpcTena. MarHuTHOE 110Jie IPSIMOI0 IPOBOAHMKA C TOKOM. JIMHMM MarHUTHON MH]
3.13 MarsauTtHoe 1osie TOCTOSTHHOIO MarHuTa. B3aumMoeiicTBIe NOCTOSHHBIX MarHUTOB
3.14 JleficTBHEe MarHUTHOTIO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenune snekrpomarautTHor nHaAykuuu. Ipasuno Jlenna
IIpakmuueckue pabomoi
W3mepeHune 37eKTPUUECKOr0 COMPOTUBIEHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPUUYECKOTO
TOKa.
316 HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
) KOHIIaX IMPOBOJHMKA; 3aBUCUMOCTH COINPOTUBIIEHUS OT JJIMHBI MPOBOJHHKA, IJIOLIAM]
YIE€IBHOTO COMPOTUBIICHHUS.
[TpoBepka npaBuia JUIsl 3JEKTPUUECKOrO HAMPSKEHUS MPHU MOCIEI0BATEILHOM COEINHE
CHJIBI DJIEKTPUYECKOI0 TOKA MPH MapaieIbHOM COETUHEHUH MPOBOIHUKOB (PE3UCTOPHI I
317 Qusuueckue asneHus 6 npupoode: IEKTPUUECKHE SBJICHUS B aTMOC(epe, dJIEKTPUUECTBO
) noJie 3eMiIH, Ipeid MOTFOCOB, POJIb MATHUTHOTO TIOJIS JIJIS )KU3HH HA 3eMJIe, TOSPHOE CI
Texnuueckue ycmpoiuicmea: 3SIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT, CYE
3.18 3JIEKTPOOCBETUTENbHBIE NMPHOOPHI, HArpeBaTeNbHBIE 3JIEKTPONPUOOPHI (IIPUMEPHI), 3]
AJIEKTPOMArHuT, 3JEKTPOABUTATENb IIOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSIHHOT'O TOKa
3.19 OneKTpoMarHuTHele BOJHEIL. [1Ikana 351eKTpoMarHUTHEIX BOJTH
3.20 JlyueBas monens ceera. [IpsMonnHelHOe pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxxeHus cBera. [nockoe 3epkano
3.22 ITpenomiienue cBeTa. 3aKOH MPEIOMIIEHUS CBETA
3.23 Hucnepcus ceera
3.24 JInnza. Xop nyuent B inH3e. POKYCHOE pacCTOssHUE JTMH3BL. OnTHyeckas cuia JUH3bL D -
3.25 ['ma3 xak ontuyeckas cucrema. OnTudeckue mprudopsI




Ilpaxmuueckue pabomul
#H##Par###I3MepeHne ONTUYECKONW CHIJIBI COOMparomiell JIMH3BI, (DOKYCHOTO PACCTO:
CBOICTBY paBEHCTBa pa3MepoB MpeaMeTa U U300pakeHusl, KOria MpeMeT PacloyiokKeH

3.26 MPEJIOMIICHUS CTEKJIA.
###Par###lIccnenoBanue CBOMCTBA M300paKEHUs, IOJYYECHHOTO C TIOMOIIBIO  COf
(bOKYCHOTO pacCTOSIHUS ABYX CIIOKEHHBIX JIMH3; 3aBUCUMOCTH YIJia MPEOMIICHUS CBET
TPaHULIE «BO3JIYX — CTEKJIO»
397 Qusuueckue asnenus 6 npupooe. 3armenusi Connna u JIyHbl, IBETa TeJ, ONTUYECKHUE SE
' pedpakuys, pagyra, MUPax)
3.28 Texnuueckue ycmpoticmea: 0OYKU, IEPUCKOIL, poToanmapaT, ONTHIECKHE CBETOBO/IbI
4 KBAHTOBBGIE SABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(a-, Oeta-, ramma-u3nyuenus. Peakiuu anbda-u Oeta-pacnana
4.2 Omneitel Peszepdopaa mo paccesauro anbda-gactuu. [Inanerapuas mogens atoma
4.3 CocraB atoMHOro0 sjipa. 30Tomsl
4.4 [Tepuox momypacmnanga aTOMHBIX SAEP
4.5 Snepuble peakiuu. 3aKOHBI COXPAaHEHUSI 3aPS0BOTO0 U MaCCOBOTO YUCE
46 Qu3suueckue a61eHUsA 8 Npupode: eCTECTBEHHBIN PaTuOaKTUBHBIA (OH, KOCMUYECKHE JI
' MPUPOJHBIX MUHEPAJIOB, IEHCTBUE PAAUOAKTUBHBIX U3TyUYEHUN HAa OPTaHU3M YE€JIOBEKa
4.7 Texnuueckue ycmpoticmea: CIeKTPOCKOI, HHIUBUTYAIbHBIN JO3UMETP, Kamepa BuiabcoH




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» dusuka: 7-i kiacc: 0a30BbIM YPOBEHB: YU€OHHUK; 3-€ U3/IaHUE,
nepepadboranHoe [leppimkun V.M., IBanoB A.M. AkiinonepHoe o011ecTBO
«3narensctBo «IIpocBemienue»

» dusuka: 8-i1 kacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3/IaHuE,
nepepadotantoe [leprimkun .M., UBanoB A.U. AkiimoHnepHoe o0IIeCTBO
«H3parensctBo «lIpocsemienue»

» ®usuka: 9-it kacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3/IaHNE,
nepepadorantoe [leppimkun .M., I'ytauk E.M., IBanoB A.W. u np.

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

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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