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BeImucka U3 OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOILIEro 00pa3oBaHuUs

Pabouas mporpamMmma
y4eOHOTO TIpeaMeTa
«Dwu3uka» (6a30BbI yPOBEHD)
s 7-9 KiraccoB

Breimucka BepHa 28.08.2025
S

JlupekTop c/ 4 M.H. PomanoBa



NOSICHUTEJIGHAS 3ATITMCKA
Pabouas mporpaMma Mo ydeOHOMY IPEAMETY «®usuka (6a30BbIl ypoBeHB)» WA 7-9 KIIACCOB pazpadoTaHa Ha OCHOBE CIICYIOMHX

JIOKYMEHTORB!

1. ®enepanbHblii TOCY1apCTBEHHBIN o0OpazopaTeIbHbIA CTaHAPT OCHOBHOTO 061riero o0pazoBanus, yIB. IpHKa3oM MHHIPOCBEIICHHA PO
oT 31.05.2021 No 287 (¢ U3MEHEHHUIMH).

2. MenepanbHas odpazoparebHas MpoOrpaMMa 0CHOBHOTO 06111ero 06pa3oBanysl, YTB. NPUKa3oM MIHIPOCBELICHHS P® ot 18.05.2023 Ne
370 (¢ U3MECHEHHUAMHU).

3. Genepanpuag padouas porpaMma 0CHOBHOTO obmero obpazopanis «dusnka 6a30BbI ypoBeHb)» (s 7-Y KIIaccos 00pazoBaTe/IbHbIX
oprasuzanuit). - Mucturyr coaepixanns 1 MeTOI08 obyuenns un. B. C. Jlennesa, Mocksa 2025.

4, OcHopHas ofOpa3oBaTesbHas MporpaMma OCHOBHOIO obmmero obpazopanus MOY Jluues Ne 3 (B COOTBETCTBHH C ®droc-2021) or
26.08.2022 (c H3MECHEHHAMH).

I[Tporpamma 110 (pu3MKe HA YPOBHE OCHOBHOTO obmiero odOpa3zoBaHMd COCTABJIEHA Ha OCHOBE mosiokeHuil 1 TpedoBaHuH K pe3ysbraram

OCBOCHMS Ha 6a30BOM ypPOBHE OCHOBHOH oﬁpa'soBaTeﬂbHoﬁ IPOTPaMMBbI, Hpe,ILCTaBHEHHBI.X B ®I'OC 000, a rakxke ¢ yu€ToM (eepanbHOM

paboueii MPOrpaMMBI BOCTIUTAHHS H KOHICIIIH HPCTO/IaBa I yueOHOro npeavera «Pu3nKay.

Cojiepkanie [porpaMMbl 110 GU3MKE HANPaBICHO Ha (GopMHpOBaHIE €CTECTBEHHOHAYYHON IPaMOTHOCTH O0YUAIOLIUXCS U OPIaHU3aAIMIO
p3ydenns (GU3NKH HA JEATCIBHOCTHOH OCHOBE. B nporpamme 10 (hM3HKE YYHTHIBAKOTCS BOZMOKHOCTH yueOGHOTo HpeaMeTa B pealu3aiii
tpe6opanuiit ®IOC OO0 K niaHUPyEMbIM JIMHHOCTHBIM H METAIIPE/IMCTHBIM Pe3yJibTaTamM O0yueHHs, a TaluKe MEKIPEAMETHBIC CBA3H
eCTeCTBEHHOHAYUHBIX YIeOHBIX TIPEIMETOB Ha YPOBHE OCHOBHOTO ob1ero odpazoBaHusl.

[Iporpamma 1o (u3uKe yCTAaHABIMBACT PaCHpe/ICICHHC yueGHOro MarepHaia mo rojam oGyuenust (1o K1accam), IpeiaracT NpUMepHYo
[10C/IEIOBATELHOCT M3VUCHHS TEM, OCHOBAHHYIO Ha JIOTHKC pPasBHTHA [IPEMETHOTO COJEPIKAHUA M YUETe BO3PACTHBIX 0COOEHHOCTEH
oOyJarommxcs.

[Tporpamma 110 r3HKe pPaspaboTana ¢ UEIbIO OKA3AHNA METOIMUECKOH TOMOIIM YUUTEIIO B CO3/IaiHH padoteH nporpamMMbl 1o yueOHOMY
TpeMETY.

Du3HKa SBISeTes CHCTeMOOOpa3yIOHM IS eCTECTBEHHOHAY YHBIX yueOHBIX TIPEIMETOB, IIOCKOJBKY (H3HUECKHE 3aKOHBL JICKAT B OCHOBC
IPOLIECCOB M SBIICHUH, H3Y4acMBIX XHMHel, Guonorneit, actpoHomueii u QusHyecKol reorpadueif, BHOCHT BKJIJ[ B €CTCCTBCHHOHAYHHYO
KapTHHY MEpA, MPEIOCTABISET Hanbosee SCHble 0BpPa3IBl IPUMEHEHHS HAYIHOTO METO/Ia NO3HAHMS, TO CCTh croco0a MMoJIy4eHus JIOCTOBEPHEIX
3HAHUKW 0 MHpE.

OnHa U3 [VIABHLIX 3anau (PH3HYeckoro 00pasoBaHus B CTPYKTYPC 061Iero 006pa3oBaHus COCTOUT B (YOPMIPOBANIH ecTecTReHHOHAYYHOM
IPAMOTHOCTH U MHTEPECa K HayKe Y 00y4aroImuXcs.

Wsyuenne (u3pku Ha 0asoBOM  YPOBHE  IPEANOJIAract OBJIAZIEHHE  CIICAYVIONMMH  KOMIIETEHTHOCTSIMH, — XapaKTepu3yHOIHMH
eCTeCTBEHHOHAYYHYIO I'PaMOTHOCTE!



L Haquﬁ)06BﬂCHHTbﬂBHeHHﬂ;
® OHEHHB&TB}IHOHHMHTBOCO6GHHOCU{HaquONDHCCﬂCHOBaHHH;
® HHTCpHpeTHpOBa’FB JaHHBIE U UCII0JIL30BATh Hay4HBIC JloKaszareibcTBa AJIs1 [IOJIYUCHHUSA BBIBOIOB.

[lenu w3ydeHHs (U3MKM HA YPOBHE OCHOBHOIO o6mmero o6pazoBanus onpejeneHsl B KOHIETIMK MPeroaBatis yueQHOro mpeaMeTa
«Duszukay B 00pazoBaTENbHBIX OpraHu3anuix Poccuiickoit @Depepanny, peayH3yIONMX OCHOBHBIC 061meobpazoBaTeabHbIe TIPOrpaMMBL,
yTBEpKAEHHOM pentenneM Komeruu MuHuCTEpeTBa IPOCBelIeHns Poccriickoi degeparuk (IIPOTOKOTT OT 3 JIeKadps 2019 r. No [TK4BH).

[ean u3yueHHst GU3HKH:

npuobpeTeHHe MHTEpeca M CTPeMIICHHA 0OyJaroImKXcsl K HAyqHOMY H3YUCHHIO IHPUPOJBL, pa3BUTHE HX MHTCIUICKTYAlbHBIX M
TBOPYECKHX CITOCOOHOCTEH

pa3sBUTHE NPEACTABICHHAH 0 HAYYHOM METOZE MO3HAHMA 1 (QopMHpOBaHHE HCCIIENOBATEIBCKOTO OTHOMICHHA K OKPYKAIOILMM SIBJICHUAM;
(GopMEpOBaHHE HAYYHOI'O MHPOBO33PEHIS KaK pe3yJIbTatd M3y4eHusl OCHOB CTPOCHHA MATCPHI 1 (yH/1aMEHTAIBHBIX 3aKOHOB (usukm;
(QopMUpOBaHHE MPENICTABICHHH O POJIH DU3MKK It pA3BHTHS JIPYTHX €CTECTBCHHBIX HAYK, TEXHHKH U TEXHOJIOTHI;

pa3BUTHE MPEICTABICHUH O BO3MOKHBIX cepax Oyayuien npodeccHoHaNbHOM e TeNLHOCTH, cBsI3aHHOl ¢ (PU3WKOH, OJAr0TOBKA K
napHeiieMy 00yIeHHIO B OTOM HaIlPapJICHNN.

JlocTiKeHHe STUX 1eneil MporpaMmel o (pu3MKe Ha YpOBHE OCHOBHOIO 0OIIErO oBpazoBanust 0OCCIIEUMBACTCS PEIIEHHCM CIICIYIOUIIX

3ajgad:

npuoGpeTeHre 3HAHHH O JIMCKPETHOM CTPOCHHMM BEHICCTBA, O MEXAHHUECKUX, TEIIOBBIX, DICKTPHUECKUX, MArHUTHBIX H KBAHTOBBIX
SIBIICHUSX;

npuobpeTeHre YMEHHI OIUCHIBATE 1 0OBACHSTE (PU3HIECKHE SBJIECHUS ¢ HCIIOIL30BAHNEM TTOJTYHCHHBIX 3HaHMH;

OCBOCHHE METOjIOB pelleHust [POCTeHIIMX —pacuCTHBIX sa1ad ¢ HCIIONb30BaHHEeM  (PM3HUECKHX —MOJICNel, TBOPYCCKHX H
IPaKTHKOOPHCHTHPOBAHHBIX 3a/1a';

pa3BUTHE yMEHHMH HAOMIOATh IPUPOIHBIC ABICHHA 1 BBITIOIHSITE OIBITHI, TA0OPATOPHBIC paGOTHI B IKCICPUMEHTAILHBIE HCCICI0BANHS
C MCITONMb30BAHUEM H3MEPUTEIBHBIX TTPHOOPOB;

OCROEHHE IPHEMOB paloTh! ¢ nHdopmarueH (pU3MUECKOTO COMCPIKANIIS, BKIOUast HH(OPMAIIHIO 0 COBPEMEHHBIX JIOCTHKCHUAX pu3uKH,
AHATM3 ¥ KPHTHEIECKOE OLICHHMBAITHE MH(OPMATIHH;

AHAKOMCTBO co chepavu TpoQecCHOHAILHOM JCATENLHOCTH, CBAZAHHBIME C ()M3UKOM, X COBPEMEHHBIME TEXHOTOIMAMH, OCHOBAHHBIMH
Ha JOCTHKEHHUAX (HU3UIECKOH HAyKH.

Ha n3ydenue Gpusznku (0a30BBIi VPOBCHB) Ha YPOBHE OCHOBHOT'O o6iero obpaszoBanus 0TBOAMTCA 238 HacoB: B 7 xnacce — 68 gacos (2

gaca

pememo), B 8 kimacce — 68 4acoB (2 waca B mezemo), B 9 Kjmacce - 102 uaca (3 waca B HEIEIO).



ITpennaraemslii B mporpaMme 1o (GH3HKE MepeieHb 1a0OPaTOPHBIX padOT U OIBITOB HOCHT pEKOMEH IATEIIbHBIH XapakTep, YUUTe/b JeacT
BHIOOP IPOBEJICHHs 1a00PaTOPHBIX PaboT M OIBITOB ¢ YUETOM HHAMBHIYQIbHBIX OCOOEHHOCTEH OOYHAIOMMXCsl, CIIHCKA IKCIIEPUMEHTaIbHBIX

3&,H8.Hﬂﬁ, ImpejiaracMbix B paMKax OCHOBHOI'O IOCYIapCTBCHHOIO oK3aMeHa I1o (bMBHKe.



COJIEPKAHMUE OBYUYEHHMA
7 KJIACC

Pazpen 1. ®u3uka H e€ posib B IO3HAHHH OKPYKAK0IIEro MHpA.

®u3uka — HayKka 0 npHupoje. SBnenus npuponsl. @PU3NUYECKHE SIBICHUS: MEXAaHWYECKUE, TENIOBBIE, JJIEKTPHYECKHE, MAaTHUTHBIE, CBETOBEIE,
3BYKOBBIE.

Ouznueckue BenmumuuHbl. M3mepenue pusnyeckux BemuuuH. Ousznuyeckue npudopsl. [lorpemnocts u3Mepenuit. MexayHapoHas cucreMa
€IMHHMII.

Kak ¢wu3mka u JIpyrue ecTeCTBEHHBIE HAayKH HM3Yy4aloT Ipupoiy. EcTecTBeHHOHAy4HBIH MeTOJ| NMO3HaHUA: HaOIIOJEHHEe, IOCTAHOBKA
HAY4YHOT'O BOIIPOCA, BHIIBIDKEHHE THUIIOTE3, DKCIEPHMEHT II0 IIPOBEpKe THIoTe3, o0bscHeHne Habmonaemoro sBiaeHus. Onucanue GU3MUecKux
SIBIIEHHH € TIOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHudecKue, TEIIOBBIE, IJIEKTPHIECKUE, MATHUTHBIE, CBETOBBIE SIBJIEHHS.

2. dusmgeckue MpHOOPHI U MPOleAypa MPSIMBIX H3MEPEHHH aHAIOTOBBIM U IIH(POBEIM ITPHOOPOM.

Jlabopamopneie pabomslt 1 OnbINGL
Onpejenenue LeHbI IETEHUS MKaIbl M3MEPUTENHHOT0 proopa.

M3mepenne pacCTOSHHHN.

M3mepenne 00bEMa KUIAKOCTH U TBEPIAOTO TeNA.

Ornpesienenue pa3MepoB MalbIX TEIL.

M3mepeHue TeMnepaTrypsl IPH NOMOIIH XKHUJIKOCTHOTO TEPMOMETPA H JIATYHKA TEMIIEPATYPBI.

ITpoBeneHue uccnenqOBaHuUs 10 NPOBEPKE MMITOTE3BL: AABHOCTD I10JIETa IIapHKa, YIIEHHOI0 TOPHU30HTAIBHO, TeM 0oJIbIle, yeM Ooibiie
BBICOTA ITYCKa.

O L

Paznen 2. IlepBoHaya/ibHbIe CBEIEHUA 0 CTPOEHHH BeIeCTBA.

Crpoenue BellecTBa: aTOMEI ¥ MOJICKYJIBL, MX pa3Mepnl. ONBITEL, TOKA3bIBAIOIMIUME IUCKPETHOE CTPOCHIE BEIIeCTBa.

JIBmxenue yactuil BemecTea. CBsA3hL CKOPOCTH JBIDKEHHS YacTHII ¢ TeMIleparypoil. bpoynoBckoe nemxenue, 1uddysus. Bzanmoneiicreue
YaCTHII BELIECTBA: MPHTDKEHHE U OTTAJIKHBAHUE.

ArperaTHble COCTOSHHS BEIECTBA: CTPOCHHE Ta3oB, JXKHAKOCTEH M TBEPMABIX (KPHCTAUIMYECKHMX) Tell. B3aHMOCBS3b MEXIY CBOHCTBaMH
BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHUAX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoO0eHHOCTH arperaTHbIX COCTOSIHUN BOJIBL

Hemoncmpayuu.



1.
2. Habmonenue nuddysun.
3. Habmonenue siBienni, 00BACHSIOMMXCS IPATSKEHAEM HITH OTTAJIKHBAHHEM YACTHI] BEIICCTBA.

Habmonenue GpoyHOBCKOrO JBHKEHHS.

Jlabopamopusie patomer u onsimeL.

1. Ouenka nuameTpa aToMa METOZIOM PSIOB (C HCIONB30BAHUEM (dororpaduii).

2. OmnsITE 10 HaOTIOACHHIO TEIUIOBOTO PACIIMPEHHS [a30B.

3. OnsITsI 10 OGHAPYKEHHIO JEHCTBUS CHII MOJIEKYISPHOTO IIPUTSDKEHMS.

Pazpnen 3. /IBuzkenne o B3auMo/ieiicTBHE Tel.

Mexanuyeckoe ipuikeHne. PaBHOMepHOE H HEpaBHOMEPHOE JIBHIKEHHE. CxopocTh. CpelHSISs CKOPOCTh MPH HEPABHOMEPHOM JIBHIKCHHH.
Pacy€r nyTH M BpeMEeHH NBHIKEHHS.

SlBneHne nHepluu. 3aKoH HHEPIHH. B3auMozeifcTBrE Te Kak MPHYMHA U3MEHEHHST CKOPOCTH JIBIDKCHHS Tell. Macca kak Mepa MHEPTHOCTH
Tena. IoTHOCTS BeluecTsa. CBA3b IIOTHOCTH ¢ KOJMYECTBOM MOJICKYJI B €MHHIE 06hEMA BEIIIECTRA.

Cuita kak XapakTepuCTHKa B3auMozelcTBHs Teil. Culta yIpyroctd u 3akon I yKa. M3mMepenne cuiibl ¢ MOMOIIBIO TUHAMOMeTpa. SIBIeHHe
TATOTCHHs W CUMa TshkeCTH. CHIIa TsDKeCTH Ha ApYrux Iuaserax. Bec tena. Hesecomocts. Croskenue cu, HalpaBJIEHHBIX MO OJIHON IPIMOIA.
PaBrozeiicTeytomas cun. Cuna Tpenus. TpeHHe CKOMBKEHHS M TPEHHE MOKOSL. Tpenne B npupoie u TEXHUKE.

Hemoncmpauuu.

DV R W

HabmoeHre MexaHHYeCKOro IBUKEHHS Tella.

M3mepenne CKOPOCTH NPSIMOJHMHERHOTO JBHIKCHHS.
Habmonenve sBeHus HHEpLUH.

Habmioienne n3MeHEeHHs! CKOPOCTH IPH B3aHMOIEHCTBHH Tell.
CpaBHeHHe Macc 1o B3aUMOIEHCTBHIO Tell.

ClioxenHe CHJI, HANPABICHHBIX 110 OJIHOM IIPAMOIi.

Jlabopamopnvie pabomet u onvimel.

N

Omnpenenenre CKOPOCTH PABHOMEPHOTO JBHKEHHS (IIAPHKA B KHIKOCTH, MOIEITH DICKTPHYECKOTO aBTOMOOMIISI H TaK jiajee).
Omnpenenenue cpeanelt CKOPOCTH CKONBKEHHs OPYCKA HITH MIAPHKA 10 HAKIOHHOM IIOCKOCTH.

Onpenenenye NIOTHOCTH TBEPIOTO TeNa.

OIBITEL, IEMOHCTPHPYIOTITHE 3aBHCHMOCTD PACTSKEHHS (/e OPMAIHIT) [IPY/KHHBI OT IIPUJIOKEHHOM CHIIBL.

OMNBITEL, IEMOHCTPHPYIOINHE 3aBHCUMOCTD CHIIBI TPEHHS CKOJIBKEHHS OT Beca Teia U XapaxTepa CONPHKACAIOIIUXCS TOBEPXHOCTEH.

Paznen 4. /laBsieHne TBEPABLIX TeJl, ;KHAKOCTEI U ra3oB.



MaBnenne. CnocoOs yMEHBINCHUS M yBeNHUYCHHsS [aBlieHus. JIaBlIeHHE rasa. 3aBHCHMOCTE JaBIeHHs rasa OT o0b&Ma, TeMIeparypslL
Ilepenaya naBneHns TBEPABIME TelaMH, KHIKOCTSIMH ¥ Ta3aMu. 3axkon [Tackas. IIHeBMaTHYecKHe MalMHbL. 3aBUCHMOCTD JABIICHHUS KHIKOCTH
oT riyOunsl. I'mapocratnyeckuii mapagoxc. Coobinaromuecs cocybl. I'MapaBHveckue MeXaHHU3MBI.

Atmocdepa 3emian u atMochepHOe naBieHHe. IlpuunnE! CyImecTBOBaHMS BO3MYIITHOM 0600uKkK 3eMitd. OMbIT Toppuyenmu. Usmepenne
aTMOCHEPHOTO JIABNEHHAs. 3aBUCHMOCTL aTMOC(EPHOTO IABNEHUS OT BHICOTHI Han ypoBHeM Mopsi. [IpuGoper mms m3mepenus atmocdeproro

JIaBIIeHHS.

JlelicTBHe KHIKOCTH M rasa Ha IOTPYXKEHHOE B HHX Telo. Bortankuparomas (apxuMenoBa) ciiaa. 3akoH Apxumena. Ilnasanue Ten.
Bo3znyxonnaBanue.

Hemoncmpauuu.

1. 3aBrcHMOCTB 1aBIeHNMS ra3a OT TEMIEPATYPEL

2. Tlepenaya JaBieHHs JKHIKOCTBIO H TA30M.

3. Coobmaromuecs cocyIpbl.

4. TI'mapaBnuveckwuii mpecc.

5. IlposiBnenue NeicTBrS aTMOCHEPHOTO IABICHHS.

6. 3aBHCHMOCTH BBHITAJIKHBAIOIIEH CHIIBI OT 06BEMA HOrpyKEHHOM YaCTH TeJa M INIOTHOCTH JKHIKOCTH.

7. PaBeHCTBO BHITANKHBAIOLIEH CHITBI BECY BHITECHEHHOH JKHIKOCTH.

8. YcioBue naBaHusA TeJ: NIABAHHE W IOTPYKEHHE Tell B 3aBUCHMOCTH OT COOTHOMICHHS IIJIOTHOCTEH Teja U KHUIKOCTH.

Jlabopamopnsie pabomur u onsvimoL.

1.
2.
3.
4

S,

Hcenenopanue 3aBHCHMOCTH Beca Telia B BOJIe OT 00bEMa NOTPYKEHHOH B JKUJKOCTh YaCTH TeIa.

Omnpenenenue BRITATKHBAIOIIEH CHIIBL, TEHCTBYIOMIEH Ha TEJIO, MOTPYKEHHOE B KHIKOCTD.

IIpoBepka He3aBHCHMOCTH BBITAJIKUBAIONIEH CHIIEL, JEACTBYIOLIEH Ha TENO B KMAKOCTH, OT MacChl TeJa.

OnpITEI, IEMOHCTPUPYIOIHE 3aBUCHMOCTH BBITATIKMBAIOMICH CHIIbL, NEHCTBYIONICH Ha TENIO B JKMIKOCTH, OT 00BEMA IOIPYXEHHOH B
KHJKOCTB YaCTH TEIIA H OT IUIOTHOCTH >KHUIKOCTH.

KoncTpynposanue apeomerpa uian KOHCTPYHPOBAHHUE JIOAKH H OIIPENEIIEHHE €€ TPY30I0ABEMHOCTH.

Paznmen 5. Pabora n MomHoCTh. DHeprusi.
Mexanudeckas pabota. MoIHOCTS.
IIpocTeie MeXaHHM3MBL: phIYar, GJIOK, HAKJIOHHAS TUIOCKOCTD. IIpaBuio paBHoBecus prrdara. [IpumeHenue npasuia PaBHOBECHS phIuara K

Gmoky. «3omoToe npasuo» Mexanuku. KI1J] NPOCTEIX MEXaHH3MOB. [IpocThie MeXaHH3MBI B OBITY H TEXHHKE.
Mexanuueckas sneprus. KmHeTHUeCKas M MOTEHIMANBHAS sHeprus. llpespaimenne ogHOro BUIa Mexanuueckoit SHEPIrvH B ApPYroii. 3akon
COXpaHEHHs JHEPTHH B MEXAHHKE.



Hemoncmpayuu.
1. IIppMepEI MPOCTHIX MEXaHH3MOB.
Jlabopamopusie padomst u onvimel.
1. Onpenenenne paGoThI CHIIBI TPEHHS TIPH PABHOMEPHOM JBMIKEHHH TEJIa I1o TOPH30HTAJILHOH MOBEPXHOCTH.
2. HccnenoBanue ycIOBHIA paBHOBECHS phIyara.
3. Hsmepenue KIIJI HakIOHHO#H IITOCKOCTH.
4. H3ydeHue 3akOHa COXPaHEHHS MEXAHUYIECKOIH SHEPIHH.
8 KIIACC

Paznen 6. TenuioBbie aBIeHHs.

OCHOBHBIE TIOJIOMKEHHS MOJIEKYIIIPHO-KHHETHYECKOM TECOPHH CTPOCHHs BemlecTBa. Macca W pasMephl aToMOB M MojeKyl. OIBIThL
TIOATBEPKAAIOIIHE OCHOBHEIE TTOJIOKCHHS MOJIEKYIIPHOKHHETHIECKOI TEOPHH.

Monenu TBEp/IOrO, JKHAKOrO M ra3006pa3sHOrO COCTOSHMII BellecTRa. Kpucranmuyeckne u amoppueie Tena. O6bsicHEHHE CBONCTE rasos,
KUJIKOCTEH M TBEPIBIX TENl HA OCHOBE IIOJIOXKEHHH MOJEKY/IIPHO-KHHETHUECKOH Teopur. CMayuBaHWe M KamWUSIpHBIE sBieHHs. TermioBoe
pacIIMpeHHe U CHKATHE.

Temnepatypa. CBsi3b TeMIIEpPATYPEI CO CKOPOCTBIO TEIIOBOTO JBHKEHHS yactull. BEyTpenuss sueprus. CrnocoObl u3MeHeHus BHYTPEHHEH
SHEPTHH: TEIJIONEpPEaia i COBEpIICHHE PabOThI. BHIBI TeIIonepeaun: TennonpoBoLHOCTS, KOHBEKLIMS, H3ITyUYEHHE.

KonmuuecTBo Temnmorel. YienbHas TeIIOEMKOCTH BelmecTBa. TeImooOMeH M TelioBoe paBHOBeCHE. YpaBHEHHE TEIUIOBOTO OajaHca.
IlnaBneHve W OTBepAECBaHME KPHCTAUIMYECKHX BEINECTB. YeNbHAs TEILIOTA ILUIABJICHIS. IlapooGpasosanne u KoHzeHcanus. Mcmapenue.
Kunenue. ¥ nenpHas Temora napoo6bpa3oBaHus. 3aBHCHMOCTE TCMIIEPATYPBI KHIIEHHSA OT aTMOC(EPHOIO IaBIECHHS.

BrnaxxnocTts Bo3myxa.

OHeprust TOIMBA. Y IebHAs TEIIOTA CrOPAHHSL.

Ipunnuner paboTe! Tennossix aeurateneit KI1J1 Tennosoro msurares. Teropsie ABHTaTENIH H 3aLUTA OKPYXKAIOIIEH CPeIbl.

3aKOH COXPaHEHHs U IIPeBPAILEHNAS SHEPTHH B TEILIOBBIX npoleccax.

Hemoncmpayuu.

Habmonenne 6poyHOBCKOro IBHIKEHHS.

Habmonenue nuddysumu.

Habnronenue sBiennii cMaunBaHus M KaMIISPHBIX SBICHHIA,

Habmnrosienne TennoBoro pacimmpenus teo.

HM3menenne aBnenus rasa npi H3MEHEHHH 06hEMA H HATPCBAHHH HITH OXJIKICHHH.

am s G 1o e



IIpaBuia u3MepeHHs TeMIepaTyphl.
Bunae! Tennonepenaun.
OxuaxkieHue py COBEPIIEHUH pabOTEL
9. HarpeaHmue npH coBeplIeHHH PaOOTH BHEIIHUMHE CHIIAMH.
10. CpaBHeHHE TeIUIOEMKOCTEH Pa3THYHBIX BEIICCTB.
11. Habmonenue kurneHus.
12. HabmoneHue nocTosHCTBA TEMIEPATYPhI IPH ILUIABIEHHH.
13. Mojenu TeIruioBbIX ABUraTenei.
JabopamopHsie padomest u onvimol.
OnpITEl 1O 0OHAPYKEHHIO NEHCTBHS CHIT MOJIEKYJIIPHOTO TIPHTSKEHHS.
OmBITEI IO BRIPAIMMBAaHKIO KPHCTAIIOB IOBAPEHHO# COJIM HITH caxapa.
OmnpITEI 0 HAOIOAEHHIO TEILUIOBOTO PACIIHPEHHS Ta30B, KUIAKOCTEH M TBEPIBIX TEJL.
Onpenenenue naBIeHus BO3ayxa B OaJIOHE MITIPHIIA.
OnbITHL, 1EMOHCTPHPYIOIIHE 3aBHCHMOCTE JJABIEHHS BO3/IyXa OT €ro 00bEMA M HAPEBAHMS MITH OXJIAXK ICHHSL.
IIpoBepKa rHnoTe3k! TMHEHHOH 3aBUCHMOCTH JUTHHBI CTOJIOMKA JKHIKOCTH B TEPMOMETPHUYECKOI TpyOKe OT TeMIIepaTyphl.
Habmonenne n3smeHneHns BHyTpeHHEH SHEPrUuK TeNa B pe3yJbTare TEIIonepeaayd ¥ paboThl BHEITHAX CHIL.
Hccenenopanue siBineHHs TEILIOOOMEHA ITPH CMEIIHBAHHE XOJIOHOM M Topsdeil BOIbL.
Omnpernenenre KOIHYECTBA TEIIIOTHI, MOJY4EHHOTO BOJOMH IPH TEILIOOOMEHE ¢ HArPETHIM META/LTHYECKHAM ITHIIMHIPOM.
10. Onpenienenue yaelbHOH TEIUIOEMKOCTH BEIIECTBA.
11. HUccnenoBanue nporecca HCIapeHHsl.
12. Onpenenenne OTHOCHTENBHO BIAXKHOCTH BO3AyXa.
13. Onpenenenue yaenbHOH TEIUTOTH IUTABICHHUS JIbIA.
Paszpen 7. dinekTpuyecKkHe H MATHHTHBIE SIBJICHHS.
Onextpusanus Tei. JlBa poma oIeKTpHYECKHX 3apanoB. BsamMoneiictie 3apsokeHHBIX Tel. 3akoH KynoHa (3aBHCHMOCTB CHIIBI
B3aUMOJICHCTBHS 3aPSKEHHBIX TeJl OT BEJIHYMHBI 3apsJI0B U PACCTOSHHS MEXK/LY TEJIaMH).
neKTpHIecKoe noie. HanpsokEHHOCTh 3JIEKTPUYECKOTO MO, [IPHHIMIT CyTepIO3HIIMH 3MEKTPHYECKHUX N0JIeH (Ha KAUYeCTBEHHOM YPOBHE).
Hocurenn sneKTpudeckux 3apsAfoB. DIEMEHTAapHBIA SIeKTpHYeckmii 3apsn. Crpoenue atoma. [IpOBOIHMKM M JHMINEKTPHKH. 3aKOH
COXpaHEHHs NEKTPHIECKOT0 3apsa.
DJNEKTPHICCKAN TOK. YCIIOBHA CYLIECTBOBAHMS 3JEKTPHUCCKOTO TOKA. VICTOYHHMKH MOCTOSHHOTO ToKa. JIEHCTBHS DIEKTPHYECKOrO TOKA
(TennoBoe, XUMHUYECKOE, MArHUTHOE). DJIEKTPUYECKHI TOK B )KHIKOCTIX H ra3ax.
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Onexrpuieckas uemb. Cuia Toka. DekTpuyeckoe HampsbkeHHe. CONPOTHBIEHHE NPOBOJIHMKA. YIETbHOE COIPOTHBIEHHE BEINECTBA.
3akon Oma Juist yyacTka 1iens. IlocnenoBarensHoe U napaiebHOE COeIHHEHHE ITPOBOIHHKOB.

Pabora 1 MOIIHOCTH 37eKTprIecKkoro Toka. 3akon Jixoyns—Jlenna. DneKTpudeckue Lenu U NOTpeOUTENH JNeKTPHYECKOH SHEPTHH B GBITY.
Kopotkoe 3aMbIkanue.

[MocrosuHble MarHuTHL. B3auMomeHCTBHE TOCTOSIHHBIX MarHUTOB. MaruuTHOE 1ojie. MarHuTHOE TI0JIe 3eMJTH M €ro 3HaueHHe [UIS SKH3HH
Ha 3emiie. OnbIT Jperena. MarauTHoe 1oje MeKTPHIECKOro ToKa. [IpiMeHeHHe SIeKTPOMAarHUTOB B TeXHHKe. J{efiCTBHE MArHUTHOTO MO Ha
IIPOBOJHHUK C TOKOM. DJIEKTPOJBHIaTENb IOCTOSHHOTO TOKA. HIcIonb30BaHne JIeKTPOABUraTeNell B TEXHHIECKHX YCTPOHCTBAX H HA TPAHCIIOPTE.

Onbiter @apajes. SIBnenne 3neKTpoMarHUTHOH MHIYKUHH. [Ipauino Jlenua. Dnektporeneparop. CIoco6 MONyYeHHS IIEKTPHUYECKOM
SHEPruH. DNEKTPOCTAHIIMH Ha BO30OHOBISAEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

1. DOnekTpu3anus Tel.

2. JlBa pona 3neKTpHYECKHX 3apsi/IOB H B3aUMO/ICHCTBHE 3apIKEHHBIX TEJ.

3. VYcrpo#cTBO U AeHCTBHE 3IEKTPOCKONA.

4. DnekTpocTaTHuyecKast HHIYKITHS.

5. 3akoH COXpaHEHHS NEKTPHUECKHX 3apsiJIOB.

6. TIPOBOJHUKH W THAIEKTPHKH.

7. MonenupoBaHue CHUIIOBBIX JIMHHH AJIEKTPHYECKOTO OIS,

8. McTOYHMKH MOCTOSIHHOT'O TOKA.

9. JleHCTBHS JEKTPUYECKOrO TOKA.

10. DneKTpUYecKHii TOK B KHIKOCTH.

11. I'a3oBwIi pazpsi.

12. Vi3mMepeHue CHITBI TOKa aMIIEPMETPOM.

13. Mi3sMepeHHe 3IeKTPHYCCKOr0 HANPSHKEHHS BOJIETMETPOM.

14. PeoctaT ¥ Mara3uH COIPOTHBIICHHH,

15. B3aumoelicTBHE ITIOCTOSSHHBIX MATHHTOB.

16. MozenmupoBaHie HEBO3MOXKHOCTH Pa3/IeJeHHS MOIOCOB MATHUTA,

17. MonenupoBaHHe MarHHTHBIX ITOJIEH IIOCTOSHHBIX MATHHTOB.

18. OnsiT Dpcrena.

19. MarauTHOe oJie TOKa. DJIeKTPOMarHuT.

20. JleficTBHEe MAarHUTHOTO I1OJIsl HA IPOBOJIHHK C TOKOM.



21. DnexTpoaBHTATENb TOCTOSHHOIO TOKA.

22. MccnenoBanue SBICHUS 3JICKTPOMArHHTHOR MHIYKITHMN.

23. Ongwitel @apajest.

24. 3aBHCHEMOCTH HaNPABJIEHUS] HHAYKIIHOHHOIO TOKA OT YCIOBHIH €r0 BO3HUKHOBEHHSL.

25. DneKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuuie pabomost u onvimel.

1. OnbIThI 10 HAGIIOAEHHIO 3NEKTPH3ALMH Tell HHIYKIHEH B IIPH COMPUKOCHOBEHHH.

2. HccnenoBanye IeHCTBUS 2IEKTPAYECKOTO HOJIS HA TIPOBOJAHMKH U JHAIEKTPHKH.

3. CoOopka u nmpoBepka padOTHI AIEKTPUYECKOH LEIH IIOCTOSIHHOTO TOKA.

4. H3MmepeHHe M peryJupoBaHHE CHIIBI TOKA.

5. H3mepeHue U peryiupoBaHHe HANPSHKEHHUS.

6. HccnejoBanue 3aBHCHMOCTH CHITbI TOKA, HAYIIETO YePe3 PE3UCTOP, OT CONPOTURIEHHS PE3HCTOPA U HANPsOKEHUS HA PE3UCTOpe.

7. OneITel, I€MOHCTPHPYIONIHE 3aBMCHMOCTH SIEKTPHYECKOrO COMPOTHBICHHS NMPOBOJHHKA OT €ro JUIMHBIL, IUIOINAH NONEPEYHOT0
CEUYEHHS U MaTepHaa.

8. IIpoBepKa IpaBuIia CIIOKEHHS HANPSHKEHHIT IPH ITOC/IEA0BATENLHOM COCIHHEHHH JIBYX PE3HCTOPOB.

9. llpoBepka npasuna I CHIBI TOKA IIPH NAPAJUIENEHOM COEIMHEHHH PE3ACTOPOR.

10. Onperienenne paboThl ITEKTPHYECKOTO TOKA, HIYINETO Yepe3 Pe3HCTOP.

11. Onpezenenne MOMHOCTH 3I€KTPHYECKOTO TOKA, BBIIENAEMON Ha Pe3HCTOPE.

12. HccnenoBanye 3aBHCHMOCTH CHITBI TOKA, HIYIIETO Yepe3 IaMIIOUKY, OT HAMpsKEHHS Ha Heil.

13. Onpenenenue KIIJ] nHarpesaTens.

14. WccnenoBanne MarHUTHOTO B3aHMOJIEHCTBHS IIOCTOSIHHBIX MArHHTOB.

15. M3y4erve MarHuTHOTO MO MOCTOSHHEIX MATHUTOB TIPH HX 00beIMHEHHH M pa3/IeNICHHH.

16. Mccnenopanne neicTBHA 2IEKTPHYECKOrO TOKA HA MATHUTHYO CTPETIKY.

17. OneITHI, TEMOHCTPHPYIONINE 3aBUCHMOCTS CHIIBI B3aUMO/IEHCTBHS KATYIIKH C TOKOM M MATrHHTA OT CHJIbI TOKA H HallpaBJIEHHUS TOKA B
Karyllke.

18. M3yuyeHue NeHCTBHS MArHUTHOTO IOJIA HA IIPOBOJHHK C TOKOM.

19. Koncrpyupopanue H H3y4eHHe pabOThI SIeKTPOABHTATEIs.

20. M3mepenne KIIJ anekTpoaBUraTeIbHOM YCTAHOBKH.

21. OmpITBl 110 HCCNENOBAHHIO SIBJICHHS OSJIEKTPOMATHMTHOH MHIYKIHH: HCCIIEIOBAHHE W3MEHEHHH 3HAYCHHS W HalpaBJICHUS
WHYKIIHOHHOTO TOKA.
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Pasznen 8. Mexanu4veckne siBJIeHHSI.

Mexaumdeckoe jBuxenne. MatepuanbHas Touka. CHcTeMa OTCUéTa. OTHOCHTEIBHOCT MEXAHHYECKOIO IBHKEHHs. PaBHOMepHOe
IpSAMONMHENHOEe nBHKeHHe. HepaBHomepHoe mpsMoinnHelHOe IBuXeHHe. CpejHss W MIHOBEHHAS CKOPOCTh Te€lla IPH HEPaBHOMEPHOM
JIBHDKCHHH.

Yckopenune. PaBHoyckopeHHOE IpsIMOJIMHEiHOE BMkeHke. CBoGOoaHOE maneHue. Ombrrsl [ammes.

PaBHOMepHOe JBHKEHHE IO OKpY)XHOCTH. Ilepwox W wacrora obpamenus. JluHeliHas W yIyoBas CKOPOCTH. IlenTpocTpemuTensHOE
YCKOpEHHE.

Iepsbiii 3akon Hetotona. Bropoii 3akon Hetotona. Tperuit 3axon HeioTona. IIpHHIMT CYNEPIIO3UIHH CHIL.

Cuna ynpyroceru. 3axon I'yka. Crila TpeHHs: CHITa TPEHHS CKOJbIKEHHS, CHJIA TPEHHUS TTOKOS, IPYTHE BHIBI TPEHHSI.

Cuna TsKecTH M 3aKOH BCEMHMPHOTO TSTOTEHHSL. YcKkopeHue CcBOOOJHOrO majieHMs. J[BHKeHHE TIUIAHEeT Bokpyr Connna. Ilepsas
KOCMHMYecKas CKOpocTh. HeBecoMocTs 1 neperpysku.

PaBHOBecne MarepuanpHON TOYKH. AGCOMOTHO TBEPHOE Teno. PaBHOBecHe TBEP/IOTO TeJa € 3aKPEeIUIEHHOM OChIO BpaleHHs. MoMeHT
cunel. LleHTp TaxecTH.

Mmnynbe Tena. M3menenne umnynbca. MMmynbse cuitst. 3akon COXpaHCHHA HMITYIbca. PeakTHBHOE 1BUIKCHHE.

Mexanuyeckas paboTa # MOmHOCTE. PaGoTa cHI TsKecTH, YIPYTOCTH, TpeHHs. CBsI3b SHEpruM H paboThl. [loTeHNHaTbHAS SHEprus Tea,
TOJIHATOTO Ha/l TOBEPXHOCTRIO 3eMiH. [loTennuansnas sHepris cxkaroit npyxunbl. Kunetnueckas sHeprus. Teopema 0 KMHETHYECKO SHEpryu.
3aKOH COXpaHEHHS] MEXaHHYECKOH SHEPTHH.

Hemoncmpanuu.

Habronerne Mexanu4eckoro JIBHXEHHS Tella OTHOCHTEIHO PAa3HBIX TeJ OTCYETA.

CpaBHenue nyreil ¥ TpaeKTOPHH IBHIKEHHS OJHOTO H TOTO XK€ TeIa OTHOCHTEIBHO pasHbIX TeN OTCYETA.

U3mepenue CKOPOCTH H YCKOPEHHS IIPAMOTMHEHHOTO JIBHIKEHHSL.

HccneoBanne npu3HaKoB paBHOYCKOPEHHOTO IBIHYKEHHUS,

Habmonenue nBH)XEHHS Tena 110 OKPYKHOCTH.

Habmonenne Mexanu4eckux sBICHHH, NPOUCXONAIIAX B CHCTEME OTCUETA « TelexnKar IIpH €€ paBHOMEPHOM H YCKOPEHHOM JIBUIKECHHH
OTHOCHTEJIbHO KabHHeTa (YH3HKH.

3aBHCHMOCTB YCKOPEHHSI TeNIa OT MACCHI TeNla | AHCTBYIOMIEH Ha HETO CHITBL

Habmonenue paBescTBa cHII IPH B3aUMOIEHCTBHH TeJI.

9. Hamenenue Beca Tela IPH YCKOPEHHOM JIBHIKEHHH.
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10. Ilepenavya uMITyIbCca NpH B3aUMOJICHCTBHH TEJ.
11. IIpeoOpazoBaHus SJHEPTUH IIPH B3aUMOJCIHCTBHH Tell.
12. CoxpaHeHue UMITyJIbCa IIPHA HEYIIPYTOM B3aHMO/ICHCTBHH.
13. Coxpanenue umMnyJbca npu abCoOIIOTHO YIIPYTOM B3aHMOJCHCTBHH.
14. HabmroneHue peakTHBHOTO JIBHKEHHUS.
15. CoxpaHeHHE MEXaHHUYECKOH SHEPrHH IIPU CBOOOHOM I1a/ICHHH.
16. Coxpanenrie MEXaHMYECKOH SHEPIUHU IPH JIBUKEHHH Tela MO IeHCTBHEM MPYKHHEL.
JTabopamopusie pabompl 1 onsimel.
KoncTpynpoBaHue TpakTa Ajs pa3roHa U JalbHEHIIEro paBHOMEPHOTO JIBHIKCHHS IIAPHKA HIIH TEIEKKH.
Onpenenenne cpenneil CKOPOCTH CKONBKEHHS OpycKa WM JBHIKSHHS IIAPHKA 110 HAKIOHHOMN IIOCKOCTH.
Omnpenenenye yCKOPeHHs Tella IIPHU PABHOYCKOPEHHOM JIBHKEHHH 110 HAKJIOHHOM INIOCKOCTH.
Hccenenopanne 3aBHCHMOCTH ITyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JIBHKEHHH 03 HAYalbHOH CKOPOCTH.
[IpoBepka rHmOTE3BI: €CIIH IPH PABHOYCKOPEHHOM ABHXXEHHH O€3 HauaJlbHOM CKOPOCTH IIyTH OTHOCSTCS KaK psijl HEYETHBIX UHCEIL, TO
COOTBETCTBYIOMIKE IIPOMEKYTKH BPEMECHH OIHHAKOBBL
HccnenoBanne 3aBECHMOCTH CHIIBI TPEHHS CKOJBKEHUS OT CHJIbI HOPMAJIBHOTO JaBJICHHI.
Onpenenenue ko3 pUnHeHTa TPEHHUS CKOJIBKEHHUS.
Onpenenenue KECTKOCTH MPYKHUHEL
9. OmnpeneneHue paboThI CHIIBI TPEHUS [IPH PABHOMEPHOM JABU)KEHHH TeJja 10 TOPU30OHTAILHOM OBEPXHOCTH.
10. Onpenenenue paboThl CHIIBI YIPYTOCTH IIPH MOIbEME I'Py3a C HCIOIB30BaHHEM HEOBHYKHOTO M ITOBHKHOTO OJIOKOB.
11. Mi3y4yeHue 3aKkoHa COXpaHEHHSI SHEPIHH.
Pa3zpen 9. Mexann4yeckHe K0JIeOAHHA H BOJIHDI.
Konebarenbroe npuxenue. OCHOBHBIE XapaKTEPHCTHKH KoNeOaHHH: NEPHOI, 4YacToTa, aMIUIMTYAa. Maremarnueckuii H IpYKHHHBIH
MasSTHHKH. [[peBpamenne sneprun npu kojaeOaTeIbHOM JBHKCHHH.
3aryxaromue KoneOanus. Bomyxnennsie konebanus. Pezonanc. Mexanuueckie BonHbL CBOHCTBA MEXaHMUYECKHX BOJIH. IIpoonbHBIE U
IONIEPEYHEIE BOIHEL JITHHA BOJIHEI M CKOPOCTE €€ paclpocTpaHeHus.. MexaHHUeCKHe BOJHBI B TBEPIOM Telle, CeiiCMUIECKHE BOITHEL
3ByK. ' pOMKOCTB 3ByKa H BbIcOTa ToHa. OTpaxenue 38yka. MH(ppa3ByK U yILTpa3ByK.
Hemoucmpayuu.
1. Habmonenue xonebGanuii Ten noj neHCTBHEM CHIIBI TSDKECTH U CHIIEI YIIPYTOCTH.
2. Habmonenue konebaHuii rpy3a Ha HUTH H Ha NIPYXKHHE.
3. HaOmoneHne BEIHY)XKICHHBIX KOeOaHHH U pe30HaHCa.
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4. PacnpocTpaHeHHe ITPOJOIbHBIX U IONEPeYHEIX BOTH (Ha MOJIENH).
5. HaOmoaeHue 3aBHCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.
6. AKyCTHYECKHH pe30HaHC.
Jlabopamopusie pabomsl 4 OnbIMbL.
Onpepnenenne YacTOTHI U NIEpHOa KojneOaHui MaTEMaTHYECKOTO MasgTHHKA.
OmnpeneneHne YacTOTHI ¥ IIepHoia KoneOaHHH py»KHHHOTO MasTHHKA.
VMccnenoBanre 3aBUCHMOCTH TTepHo/ia KoJieOaHuii oIBeIeHHOT0 K HUTH I'Py3a OT JUIMHBI HUTH.
HccenenoBaHue 3aBUCHMOCTH IepUoa KoyieOaHHH NPYKUHHOTO MasiTHUKA OT MacChl rpy3a.
IIpoBepka He3aBUCUMOCTH IIepHo/ia KonedaHuii Ipy3a, MOABEIIEHHOIO K HUTH, OT MacChl Ipy3a.
OMNBITHL, JEMOHCTPHPYIOIIHE 3aBUCHMOCTh NIEpUoIa KonebaHuil IPYKHHHOTO MasTHUKA OT MAcChl IPy3a M KECTKOCTH IIPYKHUHBL
H3mepenue yckopeHUs: CBOOOJHOTO MTaICHHS.
Pa3J1e.11 10. D1eKTpoMarHUTHOE 1MOJI€ H YIEKTPOMATHHUTHbIE BOJIHBI.
DeKTPOMArHUTHOE TII07€e. JIEKTPOMAarHUTHBIE BONMHBL (CBOMCTBA 3/E€KTpPOMarHUTHBIX BoJH. Illkana 3JIEKTPOMArHMTHBIX BOJIH.
Hcnosnp3oBanue 3JeKTpOMarHuTHEIX BOJIH 1L COTOBOH CBS3H.
DnexTpoMarHuTHAs IpHpoza cBeTa. CKOpocTh cBeTa. BonHoBBIE CBOMCTBA CBETA.
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Hemoucmpanuu.

1. CpoiicTBa 3IE€KTPOMArHUTHLIX BOJIH.

2. BoaHOBEIE CBOMCTBA CBETA.

Jlabopamopusie pabomost u OnbIMILL.

1. H3yd4eHHe CBOMCTB 3JIEKTPOMArHATHBIX BOJIH C HOMOIIBIO MOOHIIFHOTO TeneoHa.

Pa3znen 11. CBeroBble ABJICHHS.

JlyueBas Monenb cBera. Mcrounuku cBera. IIpsMonuHeiiHoe pacmpocTpaHeHHe cBera. 3atMenuss Connna u Jlymel. OtpakeHHe cBeTa.
[Tmockoe 3epkaio. 3akoH OTpa)KeHUs CBETa.

[Tpenomiienne cBera. 3akoH IpelNOMIICHHS cBeTa. llomHoe BHYTpeHHee OTpaxeHHe cBeTa. VICIoip30BaHME IIOJIHOINO BHYTPEHHErO
OTpa)KeHHUs B ONITHYECKHX CBETOBOJAX.

JIunza. Xon nydeit B tnH3e. Ontudeckas cucreMa ¢oToanmnapara, MUKPOCKOIA U Tesleckona. I a3 kak onTuueckas cucrema. bim3opykocts
U JAILHO30PKOCTD.

Paznoxxenue Oenoro ceera B criekTp. OnbiTel Helorona. CiiojkeHue ClieKTpalbHBIX IIBETOB. Jlucepcus ceera.

Hemoncmpayuu.

1. TlpsimolmHEHHOE paclpOCTPaHEHHE CBETA.



OtpaxxeHHe cBeTa.
ITonyyenue n3obpaxkeHHH B IIOCKOM, BOTHYTOM H BBITYKJIOM 3€pKajax.
IIpenomienue cBeTa.
OnTHYecKHii CBETOBOI.
Xon ny4el B coOuparolnei IuH3e.
Xoj nydeil B paccenBarolle JTuH3e.
ITomyuyenne n300paeHnii ¢ IOMOIIBIO JIUH3.
9. IlpuHuun neiictBus ¢oroannapaTa, MUKpPOCKOIA H TEIECKOIA.
10. Mopens rnasa.
11. Pa3noxenue 6emoro cpera B CIIEKTP.
12. TlomyueHue Oenoro cBeTa MpH CIOMXKEHHH CBETa Pa3HbIX IIBETOB.
Jlabopamopnsie pabomor u onsimel.
HccnenoBanue 3aBUCHMOCTH yIJIa OTPaXXEHMs CBETOBOTO JIyya OT yIJla MaJeHus.
H3yuenne xapakTepHCTHK H300paXKeHHUS IIPEIMETa B INIOCKOM 3epKaJie.
HccnenoBanne 3aBUCHMOCTH YIUIA IIPEJIOMIICHHS CBETOBOI'O JIyYa OT YIJla MageHHsI Ha TPAHHIIC «BO3yX—CTEKIION.
ITonyuenue n3oOpakeHHH ¢ TOMOIIBIO COOMPAOINEH JTHH3BL.
Omnpenenenre GOKYCHOTO PACCTOSHHS M ONTHYECKOH CUIIBI cOOMPATOIIIEH JTHH3EL.
OnBITHI 110 pa3IoKeHHIO OEJIOro CBeTa B CIEKTP.
OmnBITHI IO BOCIIPHATHIO IBETA IPEAMETOB IIPU MX HAOIIONCHUH Yepe3 IIBETOBHIE (DHIIBTPHL.
Pasne.n 12. KpaHTOBBIE SIBJICHHSI.
Omnpitel Pesepbopna u miaHerapHas Monenb atoma. Mogenbs aroma bopa. Mcmyckande M IOIVIONIEHHME CBETa aTOMOM. KBaHTEL
Jluneidarbie CIEKTPLL
PaguoakTuBHOCTE. Anb(a, O6eta- M ramma-u3nydenus. CTpoeHHe aToMHOro sapa. HykioHHas Mojens aroMHoro sijgpa. M30ToIbL
PaguoaktuBHEIe MpeBpatieHus. llepuon nonypacmnana aToMHBIX siiep.
SAnepurie peakiuy. 3aKOHBI COXPAHEHH 3aPA0BOI0 H MACCOBOI0 YHCENl. DHEPrus CBSI3H aTOMHBIX siziep. CBsi3b Macchl M 3Heprud. Peakimun
cuHTe3a U JeneHus suep. Mcrounuku snepruu ConHIa H 3BE3T.
Anepnas sHepretuka. JIEHCTBHSA palHOaKTHBHBIX U3/1y4YEHHH Ha JKUBBIE OPTaHHU3MBL
Hemoncmpauuu.
1. CpoexTpbl U3JIy4eHHs U TOTTIOMICHHMS.
2. CHexTpsl pa3IMYHEIX T'a30B.
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CnexTp BOAOpOJA.

HaGmoneHue TpekoB B kamepe Bunbcona.

Pabora cuéTurKa HOHHU3UPYIOIIHX H3TyJYEeHUM.

PerucTpaius H3)Iy4eHUs IPHPOJHBIX MHHEPAIIOB H IIPOTYKTOB.

ﬂaﬁopamopnme pabombl u onbimol.

1. HaGmroneHse CIJIOMHBIX U TMHEHYATHIX CIEKTPOB H3IyUCHHS.

2. WccrnenoBaHue TPEKOB: H3MEPEHHE YHEPIHH YACTHIIBI IO TOPMO3HOMY IyTH (110 (poTorpadusm).
3. H3smepenue paqHoakTHBHOTO (hoHA.

IoBTOpHTEABLHO-0000MAXOIIHH MOTYJIb.
[TOBTOPHTENEHO-0600IIaroMi MO/ Ib IpeJHa3HAYeH s CHCTEMAaTH3alMu W 0000MeHHs PEAMETHOrO COJACPXKAHMA W OIbITA

eI TeNBHOCTH, PHOOPETEHHOTO TPH M3Y4eHHH BCEro Kypca (M3MKH, a TAKXkKe Ul MOJATOTOBKH K OCHOBHOMY rOCYJIapCTBEHHOMY JK3aMEHY I10
bu3uKe 171 00y4aIOIHUXCS, BEIOPABIIHX ITOT y4eOHBIA MPEIMET.

I[Ipy M3y4eHHH [AHHOTO MOJYJSl PEAIM3YIOTCS U CHCTEMATH3MPYIOTCS BHIBI JIEATENHHOCTH, Ha OCHOBE KOTOPBIX OOecreqnBaeTCs
JOCTH)XEHHE TIPEJMETHRIX H METAlpeJMETHBIX IUIAHHPYEMBIX pe3yNbTaToB OO0ydYeHHs, (OpMHpYeTcss eCTCCTBCHHOHAyYHas TIpaMOTHOCTD:
OCBOEHHE Hay4HBIX MCTOJIOB HCCIIE/IOBAHHS SBICHUH NPHPOJBI ¥ TEXHHKH, OBNAJICHHE YMEHUSAMH OOBACHATH (PH3HICCKHUE SIBICHHS, TIPUMCHAS
HIOJIyYEeHHbIE 3HAHNS, PElIaTh 33/Ia4¥, B TOM UHCJIEe KAYECTBEHHbIE H IKCIIEPHMEHTANIBHbIE.

[IpHHIMITHATBHO JEATeNHHOCTHBIH XapakTep JAaHHOTO pasfieia Pealu3yeTcs 3a CYET TOro, 4To OOydYarouiiecs BEIIONHSIOT 3alaHus, B

o v W

KOTOPBIX MM IIPE/IaraeTcs:
Ha OCHOBE IIOJTYYEHHBIX 3HAHHMI pacllO3HABaTh M HAYYHO OOBSACHATH (PU3MYECKHE SABICHHS B OKPYKAIOWIEH NMPHPOAC M MOBCEIHEBHOH

KH3HH;
HCITOJIb30BATh HAayYHbIE METOJBI HCCIe0BaHus (H3HIECKUX ABIECHHMIH, B TOM YHCIE ISl IPOBEPKU TUIIOTE3 U NOJYyYEHUS TEOPETHICCKUX

BBIBOJOB,
0OBICHITH Hay4HBIC OCHOBBI HauOoJiee BaKHBIX TOCTHXEHHI COBpEMEHHBIX TCXHOJ’IOFI/Iﬁ, HarpuMep, IPAaKTHYECKOr0 HCIIOJIb30BAHHA

Pa3sNUUYHBIX HCTOYHHKOB YHEPTHH HA OCHOBE 3aKOHA NPECBPAICHHAA U COXpaHCHHSA BCCX U3BECCTHBIX BUJ10B OHEPIHH.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSI IIPOTPAMMBI IO ®HW3HUKE HA YPOBHE OCHOBHOI'O OBIIEIr'O
OBPA30BAHUS

UsydeHne (u3MKM Ha ypOBHE OCHOBHOrO OOIIEro 0Gpa3zoBaHHS HanpaBlIe€HO Ha JOCTH)KCHHE JIHYHOCTHBIX, METANpeIMETHBIX H

MIPEIMETHELIX 00pa30BaTeNEHBIX PE3YILTATOB.

B pesynbrare usyuenus Qu3nKM Ha YpOBHE OCHOBHOTO OOIIEro 0GpazoBAHMS y obywaromerocs 6yayr cdopMEpOBaHBI ClEoyIOLIHe

JINYHOCTHBIC PE3YIIBTATHL B YACTH:

1) mIATPHOTHYECKOI0 BOCIIHTAHHSA:

- NPOSIBJICHHE HHTEPECA K HCTOPUH H COBPEMEHHOMY COCTOSIHHIO POCCHHCKOH (u3mueckoil Hayku;

- IICHHOCTHOE OTHOIICHHE K TOCTHXKEHHSAM POCCHHCKHUX YUEHBIX-(DH3HKOB;

2) rpaIaHCKOro M {yXOBHO-HPABCTBEHHOT0 BOCIIHTAHMS:

- TOTOBHOCTE K AKTMBHOMY YYaCTHIO B OOCY)X/IEHMM OOIIECTBEHHO 3HAYUMEIX M JTHUCCKHX INPOGIEM, CBS3AHHBIX C NIPaKTHIECKUM
NPHMEHEHHEM JTOCTHKEHHIT (QH3HKH;

- OCO3HaHHE BAXHOCTH MOPATbHO-3THYECKUX IIPUHITHIIOB B IEATEILHOCTH YUEHOT O,

3) 3cTeTH4ecKOro BOCIIHTAHUS:

- BOCIIPHATHE SCTCTHYECKUX KaueCTB (PU3NIECKON HAYKH: €€ TapMOHHYHOIO MOCTPOEHHS, CTPOTOCTH, TOYHOCTH, JIAKOHHYHOCTH;

4) HeHHOCTH HAYYHOI'0 IO3HAHHS:

- OCO3HAHME LIEHHOCTH (PU3HYECKOH HAYKH KAaK MOLIHOTO HMHCTPYMEHTA IIO3HAHHS MHpPa, OCHOBBI Pa3BHTHSl TEXHOJOTHi, BaKHeifmeit
COCTaBJIAIONICH KYJIbTYPHI;

- Pa3BUTHE Hay4HOH JIFOOO3HATENBHOCTH, HHTEPECA K HCCIIEI0BATENCKOM JIESTEIBHOCTH;

5) dopmMupoBanNs KYJBTYPBI 3/10POBbSI H 3MOLHOHAJBLHOTO Oaromorydms:

- OCO3HaHHE IEHHOCTH 0e30MacHOro 00pasa XHU3HH B COBPEMEHHOM TEXHOJIOMMYECKOM MHpE, BAXHOCTH NIPaBHJI O€30MaCHOrO IMOBEJCHHS Ha
TPaHCIIOPTe, Ha I0POrax, € 3JIEKTPUICCKHM H TEIUIOBBIM 000pPY/I0BAHHEM B JIOMAIIHHX YCIIOBHSIX;

- ¢(OpPMHPOBaHHOCTE HABBIKA PE(QIICKCHH, NPU3HAHHE CBOETO NPaBa Ha OIIHOKY H TAKOTO )K€ IPaBa y JIPyroro 4eloBeKa;

6) TPYZAOBOro BOCIIHTAHHSA:

- dKTHBHOC yMacTHe B PEIICHHH NPAKTHYECKAX 3a/1a4 (B paMKaX ceMbH, 00pa3oBaTeIbHOI OpraHM3alyiy, ropoja, Kpas) TeXHONOIHIECKOH 1
COIMANBHOM HAIIPABICHHOCTH, TPEOYIOIINX B TOM YUCIIE H (PH3MYECKHX 3HAHMIA

- HHTEPEC K NPAKTHYECKOMY M3YUYEHHIO Npodecchii, CBI3aHHBIX ¢ (PM3HKOI;

7) 9KOJIOrHYECKOT0 BOCIIHTAHHUS:



® - OpHEHTalHMs Ha IpUMeHeHHe (U3UYECKUX 3HAHHH JIUIs pelneHus 3a1a4d B 00JIaCTH OKPYXKaroleH cpeibl, INTAHUPOBAHHS IIOCTYIIKOB H OLIEHKH
HMX BO3MO>KHBIX MOCJIEACTBHH JJIsl OKPYXKAIOILIEH Cpe/ibl;

e - OCO3HaHHE IJI00ATHHOrO XapakTepa dKOJIOTHUECKHX MpobieM H MyTeit HX pelieHus;

e 8) amanTanuu K H3MEHSIIIHMCS YCJIOBHAM COIHAJBHOH H NIPHPOIHOI cpeabl:

® - MOTPeOHOCTH BO B3aWMOJICHCTBUH TIPH BBHIIOJHEHHH MCCIIEIOBAaHHN H NMPOEKTOB (PM3MYECKOM HANpaBIEHHOCTH, OTKPHITOCTH OMNBITY H
3HAHHUSIM JIPYTHX;

e - [IOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYIO JeSTEeIbHOCTE;

e - MOTpeOHOCTH B ()OPMHPOBAHHM HOBBIX 3HAHHH, B TOM 4yuclie HOPMYIHPOBATH HIEH, NOHSATHS, THIOTE3Bl O (H3MYECKHX OOBEKTaX H
SBJICHHSAX .

e - ocosHaHue AeGHIHUTOB cOOCTBEHHBIX 3HAHUHN M KOMIETeHTHOcTell B obnacT Gu3uku;

¢ - IUTAHHPOBAHHE CBOETO Pa3BUTHs B IPHOOPETEHUH HOBBIX (DH3MYECKHX 3HAHMH;

e - CTpeMJIEHHE aHAIHW3WPOBATh M BBIIBISITH B3aMMOCBSI3M NMPHPOABI, 00LIECTBA M 3KOHOMHKH, B TOM YHCIE C MCIOJIb30BaHHEM (pu3HyecKux
3HAHHIL;

e - OLICHKA CBOMX NCHCTBHI C YUETOM BIHSHHS HAa OKPYIKAIOIILYIO CPEY, BO3MOXKHBIX IN100AJIBHBIX MTOCIEICTBHH.

METAINPEIMETHBIE PE3YJIbTATbBI

B pesyiabrare ocBOeHMs IIpOrpaMMbl o (PU3MKe Ha YpOBHE OCHOBHOrO o0mero obpaszoBaHus y obOydatomerocs OyayT copMHpPOBaHBI
MeTarpeIMeTHbIE Pe3yJbTAaThl, BKIIOYAIOIIHE II0O3HABaTENIbHbBIC YHHBEpCAIbHBIC y4eOHBIe NEHCTBHS, KOMMYHHKAaTHBHBIC YHHBEpCAlIbHBIC
yueOHBIE [IeHCTBUS, PeryJIsSTHBHBIC YHUBEPCAIbHBIE YYeOHbIe JeHCTBHSL.

ITo3HaBaTeIbHBIE YHHBEPCAIbHBbIE y4eOHbIe AeiicTBHS

ba3oBble Joruveckue qeiicTBHA:
® BRISIBJISITh M XapaKTeprU30BaTh CYIIECTBEHHLIC IPH3HAKH 00LEKTOB (SBICHUH);
® YCTaHABJIMBATE CYNIECTBEHHBIHM MPH3HAK KITAaCCU(PUKALMH, OCHOBAHHS It 0000IIeHNS U CpaBHCHHUS;
® BLIABIIATE 3aKOHOMEPHOCTH M TPOTHBOPEUYHS B paccMaTpHBaeMbIX (hakTax, JIAaHHBIX W HaAOJIOIEHUAX, OTHOCAUIMXCS K (PH3HUYECKHM
SABIICHUSIM,
® BLIABIIATE TPHYHHHO-CIICICTBEHHBIE CBS3H TNPH HM3yUeHHH (H3HUYECKHX SIBJIEHHH M IIPOLECCOB, JAEJATh BBIBOJIBI C HCIIOJIB30BAaHHEM
JIeIYKTHBHBIX U HHAYKTHBHBIX YMO3AKIFOUEHHA, BBIJIBUI'ATh THIIOTE3bI O B3aMMOCBS3SIX (H3HMYECKMX BEJTHYHH,



® CaMOCTOSITENIGHO BBIOMpaTh crocod perneHus yueOHOH ¢u3nueckoil 3amaun (cpaBHEHHE HECKOJBKHX BapHAaHTOB pEIICHHs, BBIOOD
HauOoJIee MOAXOISAIIETO ¢ YUETOM CAMOCTOSATEIBHO BBIICIICHHBIX KPUTEPHEB).
ba3zoBbie HecenoBaTeILCKHE AeHCTBHSA:
® IICTIOJIE30BaTh BOIIPOCHI KaK MCClle0BaTeNIbCKHiI HHCTPYMEHT TTO3HAHHS,
® IPOBOJIUTh 110 CaMOCTOSTEIBHO COCTABJIEHHOMY IUIAHY OIBIT, HECIOXKHBIH (HU3UYECKHH SKCIIEPUMEHT, HEDOJBIIOE HCCIICIOBaHUE
(hHU3HYECKOTO SABIICHHUS;
® OIICHMBATh HAa IPUMEHHUMOCTB U JIOCTOBEPHOCTH MH(OPMAIIHIO, [TOIYYEHHYIO B XOJIE UCCIIEIOBAHUS UIIH SKCIIEPUMEHTA;
® CaMOCTOSITENIbHO (OpPMYIHpOBaTh 0000IIIEHHS ¥ BEIBOALI 10 PE3YNIETAaTaM MPOBEIEHHOIO HAOIOAEHHUS, OIIBITA, HCCIIEOBAHHS;
® IPOrHO3MPOBATh BO3MOMKHOE JalbHEHIIee pa3BUTHE (PH3MYECKHMX MPOIECCOB, & TAKXKe BBIABHUraTh IPEIIIONOKEHHS 00 HX pa3BHTHH B
HOBBIX YCIIOBHSX U KOHTEKCTaX.
Pabora ¢ undopmanueii:
® IPUMEHSTh PA3JIMYHbIE METObl, HHCTPYMEHTHI M 3allpOChl NIPH IOHMCKe M 0TOOpe MH(pOPMALUK MM JAHHBIX C YYETOM IpeIIOKeHHOM
yueOHO# (pH3MUECKOH 3a1auu;
® AHATTH3UPOBATh, CHCTEMATH3UPOBAThH U HHTEPIPETHPOBATH HH(GOPMAILIMIO PA3THIHBIX BHAOB H (hOPM IIPEICTABICHUS;
® CaMOCTOSTENLHO BEIOMpATh ONTHMANBLHYIO (opMy NpeAcTaBlIeHHS HHMOPMAIMHM M HIUTIOCTPUPOBATH pelllaeMble 33/[a49d HECIIOXKHBIMH
CXEMaMH, JHarpaMMaMH, HHOH rpauKod U X KOMOMHAIMAMH.
KoMMyHHKaTHBHBIC YHHBeEpCaIbHbIE YUeOHbIe qelicTBHS:
e B X0J1e 00CY>KZIeHHs yueOHOro MaTepHana, pe3yibTaToB 1a00paTOPHBIX PabOT M MPOEKTOB 33JaBaTh BONMPOCHI IO CYIIECTBY 00CYKIaeMOi
TEMBbI H BBICKa3bIBaTh HIEH, HalleJIeHHBIE Ha PellleHHE 3aaul U oiepKaHue 01aroskenaTeIbHOCTH O0IIeHHUS;
® COIIOCTABJISITE CBOH CYXKIECHHS C CY)KICHUSIMH IPYTHX YIYACTHHKOB AHAJIOra, 0OHAPYKUBATh pa3IMuue U CXOJICTBO IMO3HIIHH;
® BEIpQ)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMHUCBMEHHBIX TEKCTAX;
 MyOJIMYHO MPEACTABIATH PE3YIbTAThl BEIMOTHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIICIOBAHHS, IPOCKTA);
® [IOHUMAThb ¥ MCIIOJIB30BaTh IIPEHMYIIEeCTBa KOMaHAHOM H HHAMBHIYaIbHOH pabOTHI IPH pElIeHNH KOHKPETHOH (PH3NYeCKOoit Mpo0IeMEr;
® [PUHUMATH 11€JI COBMECTHOM /IeTEeIbHOCTH, OPraHH30BHIBATH JICHCTBHS 110 €€ JOCTHKEHHIO: PacTpeaesTh PO, 00CYKIATh IPOIECCHI
M pe3yJIbTaTbl COBMECTHOH paboThl, 00001IaTE MHEHHS HECKOJIBKHX JIKOJIEH;
® BRINOJIHATE CBOK) 4acThb paboOThl, JOCTUras KayeCTBEHHOI'O DPE3yJbTaTa II0 CBOEMY HAMPABIECHHUIO W KOOPIHHHPYS CBOHM JICHCTBHSA C
JIPYTHMH 4ieHaMd KOMaHIbL;
¢ OIICHMBATh KauecTBO CBOEro BKJIada B OONMH IIPOAYKT N0 KPUTEPHSIM, CAMOCTOSATENHHO CHOPMYIHPOBAHHBIM YYaCTHHKAMH
B3aMMOJEHCTBUA.



PeryasTuBHBIE YHHBepcaJbHbIe yUeOHbIe JeficTBHS

Camoopranuzanmsi:
® BBISBIIATH MPOO/IEMBI B )KM3HEHHBIX M YUEOHBIX CHTYAIHSX, TPEOYIOINX ISl pelieHAs GM3HYeCKHX 3HAHHIL;
® OPHCHTHPOBATLECS B Pa3JIMYHBIX NMOAXOAAX NMPHHATHS PEMICHUH (MHAMBUIYAIbHOE, IPHHATHE PELICHUsS! B IPYIIE, IPUHATHE PEIICHHH
rpymmoii);
® CAMOCTOSITENIBHO COCTABISATh AITOPUTM pEINeHHs (QH3HYEeCKOH 3a7auyd WM IUIaHA HCCIENOBAHHUS C Y4ETOM HMMEOIIHXCS PECYpCcoB H
COOCTBEHHEIX BO3MOMKHOCTEH, apTyMEHTHPOBATh MpeIaracMble BADHAHTHI PEIIEHHI;
e Jien1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.
CaMOKOHTPOJIb, IMOIHOHAJIBHLIM HATE/LJIEKT:
® [aBaTh a/ICKBATHYIO OLIEHKY CHTYAllMH H NIPEJUIaraTh IJIaH €& H3MEHEHHS;
® OOBSICHATH NPHYHHBI TOCTHKEHHS (HEJOCTHKEHHSI) Pe3YIbTATOB AEATEINHLHOCTH, JABATH OIEHKY IpHOOPETEHHOMY OIIBITY;
® BHOCHTh KOPPEKTHBEI B NEATCIBHOCTH (B TOM YHCJIE B XOJ BBINOJIHEHHsS (DPH3HYECKOrO HCCIICHOBAHHS WM MPOEKTa) Ha OCHOBE HOBBIX
00CTOATENBCTB, H3IMECHHBIINXCS CHTYALHH, YCTAHOBICHHBIX OIMMOOK, BO3HHKIIMX TPYIHOCTEH;
® OLICHUBATh COOTBETCTBHE PE3yJIbTaTa LEJIH U YCIOBHSIM;
® CTAaBUTH Ce0s Ha MECTO JPYroro yejoBeKa B XOJE CIIOpa MM JMCKYCCHH Ha HAay4HYIO TeMY, HOHMMATh MOTHBEL HaMEpEeHHs! U JIOTHKY

ApYroro;
® IPU3HABATh CBOE NIPaBO Ha OIMHOKY IPH PElICHUH (U3HIECKUX 3a[a9 HIIH B YTBEPIKJICHUIX Ha HAYUYHBIE TEMBI M TAKOE K€ MPaBO JPYroro.

IIPEJMETHBIE PE3YJIbTATBI

K koHIy oOydennst B 7 Kiacce MPEIMETHBIC PE3yJbTaThl Ha 6a30BOM yPOBHE JOIDKHBEI OTPaXaTh C(OPMHPOBAHHOCTE Y OOYYAIOIIUXCS
YMEHHH:

® HCIIOJIP30BATh MOHATHA: (PH3UYECKHE M XUMMYECKHE SIBICHHS, HAOMONCHHE, HKCIEPHMEHT, MOJEND, THIOTe3a, eIMHHIB (DU3HICCKIX
BEJMYHH, aToM, MOJICKYJIa, arperaTtHbie COCTOSHHSL BeILIeCTBA (TBEPHOE, JKUJIKOE, ra3o00pa3Hoe), MeXaHHYECKOe [BIKCHHE
(paBHOMEpHOE, HEPaBHOMEPHOE, NPSMOJMHEHHOE), TPAeKTOPHs, PaBHOAEHCTBYIOmas cuia, Aegopmanus (Ympyras, IUIaCTHYECKas),
HEBECOMOCTD, COOOIIAOIIUECS COCYIbI;

® pa3nyath ABIeHUA (LUpPY3Hs, TEIUIOBOE JIBUIKEHHE YACTHIT BELIECTBA, PABHOMEPHOE JBI)KEHHE, HEPABHOMEPHOE JIBIDKEHHE, HHEPLHS,
B3aUMOJICHCTBYE TeJl, PABHOBECHE TBEP/BIX TEJI C 3aKPEILIEHHOH OCBIO BpAIEHHs, Iiepeiada qaBIeH s TBEPABIME TEIaMH, JKHIAKOCTSIMH



U ra3amH, aTMoc(EPHOE JaBlieHHE, TJIaBaHHE Tell, IPeBpaIlleHHs] MEXaHUYeCKOH YHEPTrHH) 110 OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPHPYIOIINX JaHHOE (PU3HYECKOE SBJICHHE,

® PaCIO3HABATh HPOSABICHHE M3YYEHHBIX (H3MYECKHX SBIEHHH B OKpY)KaloleM MHpE, B TOM 4HciIe (H3HYECKHE SIBIICHHS B NPHPOJIE:
IPHUMEPE] IBHXKEHHS C Pa3IMYHBIMKM CKOPOCTAMH B JKHMBOH M HEXHMBOH NpUpoe, 1eiicCTBHE CHIIBI TPEHHS B IPUPOJIE H TEXHHKE, BIUSHHE
arMoc(hepHOro JaBIeHHs Ha )KHBOH OPraHH3M, IIaBaHHE PHIO, PhIYArd B TeJle YeIOBEKa, P 3TOM MEPEBOJUTH IPAKTHYECKYIO 3134y B
y4eOHYI0, BBLIEITH CYIIECTBEHHBIE CBOHCTRA (TIpU3HAKH) (PU3MYECKUX SIBIICHHIHA;

® OIMCHIBATH H3YYEHHBIE CBOMCTBA Tel M (QU3UYECKHE ABICHHS, HCIONB3Ys (H3NUYECKUE BEITHUYHHBI (Macca, 00BEM, IIOTHOCTH BEILIECTBA,
BpeMsi, IIyTh, CKOPOCTb, CPEINHsS CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BeC Telia, CHJIa TPEHHs, JaBlcHHE (TBEPOOro Teja,
XKUJIKOCTH, Ta3a), BHITAIKHBAIOIIAs CHJIAa, MeXaHHdecKas paboTa, MOIIHOCTb, IUIEY0 CHIIBI, MOMEHT CHJIbI, KO3()(HIMEHT I0JIE3HOro
JNEUCTBUS MEXaHH3MOB, KMHETHYECKAas M IOTEHIMalbHas 3HEPrHs), IPH OIHMCAHHH IPABHJIBHO TPAKTOBATh (DH3HUECKHH CMBICI
HCIOJIB3yEMbIX BEJTHYMH, HX 0003HAYCHHs H €IMHUNE] QH3HYECKHX BEIIHYHH, HAXOUTh OPMYIIbI, CBA3BIBAIOIIIE JAHHYIO (PH3HYECKYIO
BEJIYMHY C APYTMMHU BEJIMYHHAMM, CTPOUTH IPapMKH U3YYEHHBIX 3aBUCHMOCTEH (PH3HYECKUX BEIHYMH;

® XapaKTE€PH30BaTh CBOMCTBA Tell, (PU3HMYECKHE SBIEHHS H NPOLECCHI, HCIIONb3YsI MPaBHIa CIOXKEHHS CHJI (BAOJL OJHOH IPAMOI), 3aKO0H
I'yka, 3akon Ilackams, 3aKkoH ApXHMela, IPaBHIO paBHOBeCHs pblyara (OJIOKa), «30JI0TOE MPABUIIO» MEXAHHKH, 3aKOH COXPaHEHHs
MEXaHHYECKOH 3HEPTHH, IIPH DTOM JaBaTh CIIOBECHYIO QOPMYIHPOBKY 3aKOHA H 3alIUCHIBATH €r0 MAaTEMATHICCKOC BEIPAKEHHUE;

® 00BJACHATL (pH3HYIECKHE SBJIEHHSA, NPONECCHl M CBONMCTBA TEJI, B TOM 4YUCIE M B KOHTEKCTE CHTYalHil IPaKTHKOOPHEHTHPOBAHHOIO
XapakTepa: BBIABIIATH NPUYHHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH OOBSCHEHHE U3 1-2 JIOTMYECKHX INAroB ¢ ONOPOi Ha 1—2 M3y4eHHBIX
CBOMCTBA (PH3MYECKUX SIBIICHUH, (PH3UMUECKHX 3aKOHA HIIH 3aKOHOMEPHOCTH;

e pelarh pacu€THBIC 3aa4d B 1-2 nelcTBUS, HCIONB3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOINHE (DH3HYECKHE BEJIMYHHBL HA OCHOBE AHAIM3a
YCIIOBHS 3a/1a4i 3alHMCBIBATh KPAaTKOE YCIIOBHE, MOACTABIATE (H3HYECKHE BEIUYHHBI B (DOPMYIIBI M IPOBOJUTH PACUETHI, HAXOIUTH
CIpaBOYHBIEC JaHHBIE, HEOOXOIUMBIE IS pelleHHs 33/1a4, OLEHHBATh PEATHCTHYHOCTD MOIYyYEHHOM (DH3HUECKOM BETMYHHBI,

® DAacIIO3HaBaTh MPOOJIEMBI, KOTOPHIE MOJKHO PEHIMTh IPH IOMOIMHM (H3HYECKHX METONOB, B OINHCAHMM HCCIIENOBAHHS BBIACIATH
IpOBEPSIEMOE NPEAIIOJIOKEHHE (TUIIOTE3Y), pa3IUyaTh U HHTEPIIPETHPOBATh MOJYYeHHbBIH Pe3yJibTaT, HaXOAUTh OIIHOKH B XOJE OIIbITA,
JENaTh BBIBOABI 110 €0 pe3yJIbTaTaM;

® IPOBOJMTE ONBITHI [0 HAaOMOACHMIO (U3HYeCKHX sBIeHMH MM  (QU3HYEeCKHX CBOHCTB Tem: (OPMYIHPOBATH NPOBEPSEMBIE
IIPEATIONIOKEHHS, COOMpATh YCTaHOBKY H3 IPEATI0KEHHOI0 000pYyI0BaHUS, 3aMCHIBATH X0 OIBITa H (hOPMYIHPOBATE BBIBOIbI;

® BHINOJIHATE NPAMBIE H3MEPEHHS PACCTOSHHS, BPEMEHH, Macchl Tesa, 00bEMa, CHIIBI U TeMIIEPaTyphl C HCIOJIb30BAHHEM aHAJIOIOBBIX H
H(PPOBEIX IPHOOPOB, 3aIIUCHIBATE MTOKA3aHHs IPHOOPOB ¢ Y4ETOM 3a/IaHHO aOCOMIOTHOM MOTPEIIHOCTH H3MEPEHHIA;

® IPOBOJIMTH MCCIIEOBAHHE 3aBUCHMOCTH OIHOH (M3HYECKOH BEIMYMHBI OT IPYTOH ¢ UCIIOJIb30BAHHEM IPSIMBIX H3MEPEHHH (3aBHCHMOCTH
INYTH PaBHOMEPHO JBHIKYILEIOCS Te€jla OT BPEMEHH JIBH)KEHMs Tela, CHJIBI TPCHHS CKOJBKEHHs OT Beca Tesia, KadyecTBa 00paboTKH



MOBEPXHOCTEH TEJI M HE3aBUCHMOCTH CHJIbI TPEHHS OT IUIOINANM CONPUKOCHOBEHHS TEJN, CHJIBI YIPYTOCTH OT YIJIMHEHUS MPYXKUHBEI,
BBITAIKHBAIONICH CHIIEI OT 00bEMA NMOrpy:KEHHON YacTH Teja U OT IUIOTHOCTH JKHMJIKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT
rIyOMHBI, Ha KOTOPYIO IIOTPYXKEHO TeJO, YCJOBHi IUIaBaHWUs TeJ, YCIOBHH paBHOBECHS pbl4ara M OJIOKOB), Y4YacTBOBAaTh B
IUIAHUPOBAaHUU y4eOHOIO HCCIe0BaHHUS, COOMPATh YCTAaHOBKY M BBIIONHATH U3MEPEHHUS, CIIe/lys IPEJJIOKEHHOMY TUTaHy, (PUKCHPOBATH
pe3ynbTaThl IMOMYYEHHON 3aBHCHUMOCTH (PH3MYCCKMX BEIHYMH B BHJE MPEUIOKEHHBIX TaOiMIl W rpa(pHKOB, JEIaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeTOBaHuA;

® [IPOBOJIUTH KOCBEHHbIE H3MEPEHUS (PU3NYECKHX BEIHYMH (IUIOTHOCTH BEIeCTBA KUIAKOCTH U TBEPIOrO Tella, CHJIa TPEHHS CKOJIbIKEHHS,
JlaBJICHHE BO3[yXa, BBITAIKMBAIOINAs CHIIA, JEHCTBYIOINAA HA NOIPYXKEHHOE B XKHUIAKOCTH TENO, KO3D(HUUIHEHT IMOJIE3HOTO NEHCTBHS
IIPOCTBIX MEXAHHU3MOB), CJIEys NPEAJIOKEHHOH HHCTPYKIIMH: IIPH BBIOJHEHHH H3MEPEHUH cOOHPaTh 3KCIIEPUMEHTALHYIO YCTAaHOBKY
H BBIYHCIISATH 3HAYEHHE HCKOMOH BEIIHYHHEL,

e coOMIOaTh NpaBHJIa TEXHHKH O€30MacHOCTH IIpH padoTe ¢ 1abopaTOpHBEIM 000PYIOBaHHEM;

e yKa3bIBaTh NPHHIMMILI JCHCTBUS NMPHOOPOB M TEXHHYECKHUX YCTPOHCTB: BECHI, TEPMOMETP, THHAMOMETpP, COOOLIAIOIIHECS COCY/IBI,
OGapomeTp, phIyar, HOJBIKHEIM U HEIIOABI)KHEIT OJIOK, HAKIIOHHAS IUIOCKOCTE;

® XapaKTEepHU30BaTh MPHHLMUILI JACHCTBHSA HM3YYCHHBIX NPHOOPOB M TEXHMYECKHUX YCTPOMCTB C OIOpOM Ha WX ONHCAaHHsA (B TOM YHCIE:
IIOAIIMITHAKH, YCTPOHCTBO BOJOIIPOBOJA, THAPABIUYCCKHI IIpecc, MAHOMETP, BBICOTOMED, MOPIIHEBOH HACOC, apeOMETp), HCIOJb3YS
3HAHHA O CBOMCTBaX (M3MUECKUX ABJICHHI H He0OX0AUMBIE (PH3HUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

® IPHBOJIMTH IPUMEPHI (HaXOIUTh HH(POPMALIUIO O MPUMEPAX) NPAKTHYIECKOTO MCIIONB30BAHUS (PH3HIECKUX 3HAHHH B IIOBCETHEBHOM JKH3HH
st obecnieyeHus: 6e300aCHOCTH NPU 00paIIEHUH ¢ MPpUOOPaMU U TEXHHYECKHMH YCTPOHCTBAMH, COXPAHEHHS 3/I0POBbs H COOIIOIEHUS
HOPM 3KOJIOTHYECKOTO ITOBEIEHUS B OKPYKalOIEH cpene;

® OCYIIECTBIIATE OTOOP HCTOYHHKOB MH(pOpMaKU B IHTEepHETE B COOTBETCTBHH C 33JJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEFOIIHXCSI
3HAHUN W NYTEM CPABHEHUS PA3JIMYHBIX MCTOYHUKOB BBIAEISATH WH(POPMALMIO, KOTOPAs SIBJISETCS MPOTHBOPEYHBON WIIH MOXKET OBITH
HEJIOCTOBEPHOH;

® ICIIOJIB30BaTh IIPU BBIIOJHEHHUH Y4YeOHBIX 3aJaHMii Hay4HO-IIOMYJAPHYIO JHTEparypy (PHU3HYecKoro cojepaHus, CHpaBOYHbIE
MaTepHalbl, pecypchl ceTd MHTepHET, BlIaneTh NpHEMaMH KOHCIIEKTHPOBAaHHUS TeKcTa, npeoOpasoBaHus HMHOOPMALKMH H3 OJHOM
3HAKOBOH CHCTEMEI B JIpYTYIO;

®C03/7aBaTh COOCTBEHHBIC KpaTKHE ITHCBMECHHBIE M YCTHBIE COOOINEHHMS Ha OCHOBE 2-3 MCTOYHHKOB HH(pOpMAIMu (PH3HYECKOro
COZIEpKaHusl, B TOM 4YUCle MyOJIMYHO JENaTh KpaTKue COOOIIEHHsS O pe3ysibTaTaX MPOEKTOB MM Y4eOHBIX HCCIEHOBAHHM, MPH 3TOM
IPaMOTHO HCIIOJIB30BAaTh H3YYCHHBIH ITOHATHIHBIN annapar Kypca (GH3MKH, CONPOBOXKIATh BHICTYINIEHHE TIPE3CHTAIUCH;



eNIpy BBIIOJHEHHH YYEOHBIX MPOEKTOB H HCCIIeIOBaHMI pacnpe/ensiTh O0f3aHHOCTH B IpyNIe B COOTBETCTBHM C HOCTaBJICHHBIMH
3a7auaMH, CJICMHTh 32 BHINOJHEHHEM IUIaHa JEHCTBHHA, aJCKBaTHO OICHHBATDH coOCTBEHHEIH BKJIaL B JEATENIBHOCTH TPYIIIBIL,
BBICTPAWBATh KOMMYHHKATHBHOE B3aHMOJICHCTBHE, yIUTHIBAs MHCHHUE OKPYIKAIOMIHX.

K xonmy obydeHus B 8 kjacce IpeJMETHBIE PE3YJIBTATHI HA 6a30BOM YPOBHE IOJDKHBI OTpaXkaTb CHOPMHUPOBAHHOCTH Y o0yyaromuxcs

YMEHHI:

e HCIIOJIB30BATh MOHSATHSA: Macca ¥ pa3sMepbl MOJICKYJ, TeNIOBOE NBH)KEHHE aTOMOB M MOJIEKYJ, arperarHple COCTOAHMA BCIECTBA,
KpHCTA/UIMYECKHEe B aMOphHBIe Tena, HACBHIIEHHBI W HEHACHIEHHBIH N1ap, BIAXKHOCTh BO3/yXa, TeMIeparypa, BHYTPEHHSI SHCPIUA,
TEeIUIOBOH JIBUTATENb, SJIEMEHTAPHBIH OJICKTPHYECKHH 3apsiyl, SJEKTPHYECKOE IMOINC, MPOBOJHUKHM M JHIJICKTPUKH, MIOCTOSTHHBIH
JIEKTPHIECKHH TOK, MATHHUTHOE TIOJIE;

e pa3nuYaTh ABICHHS (TEIJIOBOE DACHIMPEHHE H CKATHe, TeIIonepeata, TEIIOBOC paBHOBECHE, CMAyMBaHHE, KalWIUIIPHBIC SBJICHHA,
HCIIapeHne, KOHJEHCAlHs, [IIaBIeHUe, KpUCTaLTH3aHs (oTBepAeBanKe), KHIEHHE, Temonepeaada (TemIonpoBOHOCTD, KOHBEKIHA,
M3IyYeHHe), DIEKTPU3alus Tell, B3aUMOJCHCTBHE 3apsiyioB, JEHCTBHS DIEKTPHYECKOr0 TOKa, KOPOTKOE 3aMBIKaHWE, B3aUMOJIEHCTBHE
MAarHWTOB, JeHCTBHME MArHUTHOTO II0OJIsl HA MIPOBOAHUK C TOKOM, 3JICKTPOMAarHuTHAas MHIYKIIHS) IO ONIMCAHHIO HX XapaKTEPHBIX CBOHCTB
¥ Ha OCHOBE OIIBITOB, AEMOHCTPHPYIOUIHX JIAHHOE (PH3HUUYECKOES SIBICHHE;

e PACIIO3HABATH NPOABICHHE M3YYEHHBIX (H3MYECKHX SBJIECHHH B OKDYXAIOIEM MHpE, B TOM 4HCIe (U3MYECKHE SBICHUSA B NPHPOJC:
[IOBEPXHOCTHOE HATSDKCHHE H KAIAUISPHBIE SBICHHS B NPUPOIE, KPHCTAILIEL B NPHPO/IE, H3TYUCHHC Cosnmiia, 3aMmep3aHie BOJIOEMOB,
MOpcKHe GpH3bL, 00pa3oBaHHe POCHL, TYMaHa, HHES, CHEra, JEKTPHUCCKUE SABICHUS B aTMocdepe, IeKTPUYECTBO KUBBIX OPraHU3MOB,
MArHHTHOE TIoJe 3eMiH, JApeiid IOJIOCOB, pPOJIb MAarHUTHOIO ITOJIS AV KU3HH Ha 3emiie, IOJISPHOE CHUSAHHME, NMPH 3TOM IEPCBOIUTH
NPaKTHYECKYIO 3a7a4y B y4eOHYIO, BBIICIATE CYIECTBCHHBIC cBoifcTBa (IpH3HAKH) GH3NIECKHX SABIECHHIA,

e OIIKCHIBATh M3YUEHHBIE CBOHCTBA TEN M (PU3HYECKUE SABIICHHSA, HCIONB3YS (usryeckie BEIHYUHBI (TEMIEparypa, BHYTPCHHSS SHEPIUs,
KOJIMYECTBO TEIUIOTHL, Y/elbHAs TEIUIOEMKOCTh BELIECTBA, YHCbHAs TCIUIOTA IUIABJICHHA, yACJIbHAA TCIIIOTA napooOpa3oBaHus,
yaenbHas TEIUIOTa CropaHHs TOIUIHBA, K03 ()HIHEHT MONE3HOTo JeHCTBHS TCIUIOBOH MAlIMHEIL, OTHOCHTENbHAS BIKHOCTD BO3/YXa,
JIEKTPHYECKHH 3apsijl, CHIa TOKa, DIEKTPUYECKOE HANPSHKEHHE, COIPOTHBIICHHE IPOBO/IHMKE, YACTRHOC CONPOTUBJICHHE BEIIECTBA,
paboTa ¥ MOIIHOCTH JIEKTPHIECKOrO TOKa), NPH ONMCAHHH IIPABHIBHO TPAKTOBATH (U3MYECKHI CMBIC] HCIONB3YEMBIX BCIIHIHH,
0603HAYEHHS M EIUHHAIBI (DU3MYECKHX BEIHYHMH, HAXOMHTh (OPMYIbI, CBA3LIBAIOIIME JAHHYIO (H3HYECKYIO BCIHYHHY C JOPYTHMHU
BeIMYMHAMH, CTPOHTh TPa(Q)MKH H3y4EHHBIX 3aBHCHMOCTEH (QH3H4YECKHX BETHYHH;

e XapaKTepU30BaTh CBOMCTBA Tell, (QU3HYECKHE SBICHMSA M IPOLECCHI, HCHOJBL3YH OCHOBHLIC MOJIOKEHHS MOJIEKYISIPHO-KUHETHYECKOM
TEOPUH CTPOCHHUS BELIECTBA, NPUHIMII CYNEPIO3HITHH ronei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAHCHHS 3aps/ia, 3aKOH OmMa st
yuacTKa 1ent, 3akon Jixoyns—Jlenua, 3aKoH COXpaHEeHHs SHEPriH, NPH ITOM JlaBaTh CIIOBECHYIO (HOpMYIIHPOBKY 3aKOHA M 3aIMCHIBATh
€ro MaTeMaTH4eCKOe BhIPAKCHHE;



® OOBSCHATH (PU3HYECKHE TPOIECCHl M CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CHTyalHil NPaKTHKOOPHEHTHPOBAHHOTO XapaKTepa:
BBISIBJIATE NPUYHHHOCIIC/ICTBEHHBIE CBSA3H, CTPOUTH OOBACHEHHE M3 1—2 JIOrMYECKHX INaroB ¢ OmOpod Ha 1-2 W3yd4eHHBIX CBONCTBA
pu3nYecKHX ABIEHHH, (H3HUYECKHX 3aKOHOB HJIH 3aKOHOMEPHOCTEIH;

e pemaTh pacyETHBIE 3a/la4u B 2—3 J€HCTBUSA, UCIONB3Ys 3aKOHEI U (OPMYJIbI, CBS3bIBAIOMINE (DH3HUECKHE BEJIMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHsI 3a/la4¥ 3alIMCHIBATh KPATKOE YCIIOBHE, BHIABIATE HEJOCTATOK JAHHBIX JUIS PEIICHHS 3a[a4d, BEIOMPATh 3aKOHBI H (OPMYIIBL,
HEOOXOMUMBIE JUIS e pelleHHs, NPOBOJHTh PACUYETHl M CPABHHUBATH MOJYyYEHHOE 3HaYeHHe (DH3MUECKOH BEIMYMHBI C H3BECTHBIMH
TAaHHBIMH;

® Pacro3HaBaThk MPOOJIEMBI, KOTOPEIE MOXKHO PEHIUTh MIPH MOMOINH (H3HYECKHX METOOB, HCIOIb3Ys ONHCAHHE HCCICIOBAHHS, BHIIENISATH
IPOBEPAEMOE IIPENIIOTIOKEHHE, OLIEHHBATh IPAaBHIIBHOCTD OPAAKA MPOBEICHHS HCCIIEIOBAHMS, J1€J1aTh BHIBOIEI;

® [IPOBOJIUTE OIBITEHI 10 HAOONEHHIO PH3HYECKHX SBICHUH M (GH3HYIECKHX CBOWCTB Tel (KalMJUISIPHEIE SBJICHHS, 3aBUCHMOCTD JABJICHHS
BO3IyXa OT €ro 00BEMa, TEeMIEpaTyphbl, CKOPOCTH IIPOIEcca OCTHIBAHMSA W HArpeBaHHs IIPH H3IYYEHHH OT IBETa H3Iydaromeit
(moroIaroIeH) OBEPXHOCTH, CKOPOCTh HCIIAPEHHS BOALI OT TEMIIEPATYPh JKUIKOCTH U IUIOMAIH €& OBEPXHOCTH, JJIEKTPH3AIHS Te
H B3aUMOJICHCTBHE SJICKTPHYECKUX 3aps/iOB, B3aHMONCUCTBHE NOCTOSHHBIX MarHUTOB, BU3yaJlH3allisd MAarHHUTHBIX MOJEH HMOCTOSHHBIX
MarHHTOB, JICHCTBHS MAarHUTHOTO IOJIS HA NPOBOJHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTA, CBOWCTBA DJICKTPOIBUTATENS TOCTOSHHOTO
TOKa): (POPMYIIHPOBATE POBEPSIEMBIE NPEJIIONOMNKEHUS, COOUPATEH YCTAHOBKY M3 IPEUIOKEHHOI0 060PyI0BAHHS, OIIUCHIBAThL XO/] OIBITA
" (hOPMYITHPOBATH BHIBOJIBI;

® BBEITIOJTHATE NPAMBIC H3MEPCHHSA TEMIIEPATYpPhl, OTHOCHTENFHOM BIAKHOCTH BO3IyXa, CHJIBI TOKA, HANPSDKEHHS C HCIIONB30BaHHEM
QHAJIOTOBBIX NPHOOPOB M JAaTYMKOB (DM3MYECKHX BEIHYHH, CPAaBHUBATH PE3yJbTATHl M3MEPEHHH ¢ YYETOM 3afaHHOH aOCOIIOTHON
NOTPEITHOCTH;

® IPOBOJUTE HCCIICIOBAHNE 3aBUCMMOCTH OJIHOH (DH3MYECKOH BEITHYMHEI OT APYroi ¢ HCIIOJIb30BaHHEM MPIMBIX H3MEPEHHH (3aBHCHMOCTD
CONPOTHBIIEHHs] NPOBOJIHHKA OT €ro UIMHBIL, IUIOMAnH MONEPEYHOrO CEYEHHs M YIENLHOTO COINPOTHBIEHHS BElECTBA NMPOBOIHHKA,
CHJIBI TOKa, WIYIIEro uepe3 IPOBOAHHK, OT HANPSKEHHs HA NPOBOJHUKE, HCCIENOBAHHE IOCIEOBATENHHOTO H IApajjieiIbHOTO
COC/IMHEHHMH NPOBOJHHUKOB): IIAHAPOBATH HCCIEJI0OBaHHE, COOMpPATh YCTAHOBKY M BBINONHSATH W3MEPEHHs, CIEOys MPEIIOKEHHOMY
IIaHy, (UKCHPOBATh DE3YNLTATHl MONYYEHHOH 3aBHCHMOCTH B BHIe TabIHMIl M rpadMKOB, N€JaTh BHIBOALI MO PE3yJIbTATAM
HCCIIeTOBAHHUS;

® IPOBOJUTE KOCBEHHBIC H3MEPEHUS (U3MYECKUX BENUYMH (yAeNbHas TEIUIOEMKOCTh BEIECTBa, CONPOTHBICHHE MPOBOJHHKA, paboTa H
MOIIHOCTE JJICKTPHYECKOr0 TOKA): IUIAHHPOBAaTh HM3MEPEHHsA, COOMPaTh SKCIEPUMEHTANBHYIO YCTAHOBKY, CleNys NpeiIoKeHHOM
HHCTPYKUHH, H BEIYHCIIATE 3HAYCHHE BEJIMYHHEI,

e cOOJIIOZIaTh NTPABHIIA TEXHHKH O€30MacHOCTH IIpH paboTe ¢ 1adopaTOPHBEIM 000y I0BAHUEM;



e XapaKTEpHU30BaTh IPUHIHIbI ACHCTBHA HM3yYCHHBIX 1IpubOPOB W TEXHHYECKHX YCTPOHCTB C OMOPOH Ha MX ONHCAHHA (B ToM uyHcCIe:
cHeTeMa OTOIUIGHHS JIOMOB, THIPOMETp, IiapoBas TypOWHA, aMIEpMETp, BOJIBTMETD, CUSTYMK OJJIEKTPUYECKOM JHEpIHuu,
5IEeKTPOOCBETHTEIBHBIE NPHOOPHI, HArPEBATEILHBIC 3MEKTPONPHOOPH! (IIPUMEPHI), DIEKTPUYECKHE NPEJOXPAHUTEIH, JIICKTPOMATHHT,
3NEKTPOJIBHTATENb [OCTOSHHOrO TOKA), HCHONMb3Ys 3HAHHA O CBOMCTBAaX (M3MYECKHUX SBICHHH M HEOOXOMHMMEIE (u3ryeckue
3aKOHOMEPHOCTH,

® Pacro3HaBaTh NPOCTHIC TEXHHYECCKHEC yCTpOMCTBAa H M3MEPHTEIBHbIE MPHOOPHI IO CXEMaM W CXEMATHYHBIM PHCYHKaM (KA IKOCTHBIH
TEPMOMETp, TEPMOC, IICHXPOMETp, THIPOMETD, ABHraTeilb BHYTPEHHETO CrOpaHHsi, 3JEKTPOCKOII, PEOCTAaT), COCTABIATH CXEMBI
SJIEKTPHYECKUX LEIlel ¢ IOC/IeI0BaTeIbHBIM H IapalIeIbHBIM COCTHHEHHEM 9JIEMEHTOB, pa3jinyas yCIOBHEIE 0003HAUCHH JIIEMEHTOB
JIEKTPHYECKUX LETIEH;

e IPHBOJIATE IPUMEPBI (HAXOIUTH HH(OPMAIHIO O npuMepax) IPaKTHYECKOT0 HCTIOIb30BaHHS (U3MUECKUX 3HAHHII B IOBCEHEBHON KU3HH
1715 obecreyeHHs 6€30MacHOCTH NPH OOpaleHHH ¢ npubopaMu i TEXHHYECKMMH YCTPOHCTBAMH, COXPAHEHHUS 310POBbA U coOMONCHHS
HOPM 9KOJIOTHYECKOrO MOBEICHUA B OKpY>KarolleH cpene;

e OCYILECTBJIATH NMOMCK HHpOpMalui (HU3HIECKOro CONCPHKAHHA B VHTepHETe, Ha OCHOBE MMEIOLIMXCS 3HAHHHM M IYTEM CPAaBHCHHA
JIOTOJTHATEIGHBIX HCTOUHMKOB BBIIENATE HH(POPMAIIHIO, KOTOPAS SIBISCTCH IPOTHBOPEYMBOM HIIH MOXKET OBITh HEIOCTOBEPHOM;

e HCIIO/IB30BATh TIPH BHIIOJHEHWH Y4YeOHBIX 3aJaHHi HAy4HO-IOMyJSPHYIO JIMTEPATYPY (pHU3UYIECKOTO COJEPIKAHUs, CIIPABOYHBIC
MaTepuaibl, pecypchl cetd MHTepHET, BIajneTh NpUEMaMH  KOHCTIEKTHPOBaHMS TEKCTa, Ipeo0pa3oBaHHMs uH(opManuyd U3 OIHOH
3HAKOBOM CHCTEMEI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIC H KPAaTKHE YCTHBIC cooBIenHs, 06006mas HHPOPMAITHIO W3 HECKOIBKHX HCTOYHHKOB (HHU3HIECKOTO
collepKaHHsi, B TOM YHCJE IYONMYHO TNPENCTABIATE PE3y/IbTaThl NIPOEKTHON WM HCCIEN0BATENBCKOH JEATCIbHOCTH, MPH 3TOM
IPaMOTHO HCIIOJIH30BaTh M3YICHHBIH MOHSTHIHBIN anmapaT Kypca GQH3UKH, COPOBOKIATH BBICTYIIICHIC npe3eHTalHEH;

e TIpM BBIMOJIHEHHH y4eOHBIX MPOEKTOB H JiCCITeIOBaHNH (U3HUECKHX IIPOLIECCOB PACIIPENENSTh O0S3aHHOCTH B IPYIIe B COOTBETCTBHH C
OCTABICHHBIMH 3aJa4aMHy, CIEUTH 33 BBHINOTHEHHEM IUIaHa JEHCTBANH H KOPPEKTUPOBATh €ro, a/iekBaTHO OLCHMBATL CcOOCTBEHHBIH
BKJIQJI B JIEATEJILHOCTE FPYITIBL, BEICTPAHBATh KOMMYHHKAaTHBHOE B3aMMO/ICHCTBHE, TIPOABJIS TOTOBHOCTD pa3pemaTh KOHQIHKTEL

K xoHiy oOyueHus B 9 Kjacce NPEJIMETHEBIC pe3ylbTaTel Ha 6a30BOM YPOBHE OJDKHBEI OTpaxarh c(OpMHPOBAHHOCTE Y o0yJaromuxcs

YMCHHUH:

o HCIIONE30BATE TIOHSITHS: CHCTEMA OTCU&TA, MaTepHAlIbHAs TOYKA, TPACKTOPH, OTHOCHTEILHOCTE MEXaHHICCKOTO JIBHIKCHI, JieopManus
(ynpyras, TIacTHYecKast), TPEHHE, IEHTPOCTPEMHUTENLHOE YCKOPEHHE, HEBECOMOCTE 1 IIEPErPy3KH, LIEHTP TSDKECTH, aDCONMOTHO TBEPOE
Teno, IHEHTP TKECTH TBEPAOIO Teja, PaBHOBECHE, MEXaHHYECKHE KonebaHWsT M BOJHBI, 3BYK, HHQpPa3ByK H YIBTPa3BYK,
3JEKTPOMATHUTHBIE BOJIHBI, NIKAua 3JIEKTPOMArHATHBIX BOJH, CBCT, GIM30PYKOCTh ¥ JATbHO30PKOCTH, CIEKTPHI HMCIYCKAHHS H
HOTIOmEH s, anbda, 6eTa- 1 raMMa-|3JIyYCHHs, H30TOIBL, S1epHas SHEPreTHKa;



e pa3nuyaTh SBIEHHS (PaBHOMEPHOE M HEpPAaBHOMEPHOE MPSIMOJIMHEHHOE IBM)KEHHE, PAaBHOYCKOPEHHOE IPSAMOJIMHEMHOE JBHIKEHHE,
cBO0OOJIHOE NaJIEHHE Tel, PAaBHOMEPHOE IBUKEHHE IO OKPYKHOCTH, B3aHMOJCHCTBHE TeJl, PEaKTHBHOE IBHMKEHHE, KojebaTelbHOoe
JIBUKEHHE (3aTyXalolMe W BBIHYXKICHHBIE KOJe0aHWs), PE30HAHC, BOJIHOBOE [BIDKCHHE, OTPAXKEHHE 3BYK4, NPAMOJIMHEHHOE
pacnpocTpaHeHHe, OTPaKEHHE M IIPEJIOMIICHHE CBETa, IOJIHOE BHYTPEHHEE OTpaXKEHHE CBETa, pa3jioKeHHe Oeloro ceBera B CIEKTP H
CIIOXEHHE CIIEKTPATBHBIX IBETOB, JHCIEPCHS CBETa, €CTECTBEHHAs pPAIHOAKTHBHOCTH, BO3HHKHOBEHHE JIMHEHYATOrO CIEKTpa
M3IYYCHHUS) 10 ONHCAHUIO UX XapaKTEPHBIX CBOHCTB H HAa OCHOBE OIBITOB, IEMOHCTPHPYIOIIHMX JaHHOE (QH3HYECKOE SIBIECHHE;

® PaCIO3HABATh IPOSABIEHHE H3YYEHHBIX (H3HMYECKUX SBIECHHH B OKpY)KaloIleM MHpe (B TOM uucie (QU3UYecKHe SIBICHHS B IPHPOJIE:
NpPUIKUBBl W OTJIHBHL, IBWXKeHHe IUlaHeT CONHEYHOM CHCTEMBI, PEaKTHBHOE JIBHXKEHHE JKHBBIX OPIaHH3MOB, BOCIPHATHE 3BYKOB
’KMBOTHBIMH, 3E€MJIETPSICEHHUE, CEHCMMYECKUE BOJIHBI, LIYHAMH, 3XO0, LBETa Tell, ONTHYECKHE SIBJICHHS B IPHPOJE, OMOJOIMYECKOE
JEHCTBHE BHUAUMOTO, YIbTPa(HOIETOBOIO M PEHTTEHOBCKOTO H3IIYYSHHI, €CTECTBEHHBIH paJHOaKTHBHBIA (OH, KOCMHYECKHE JIy4H,
pPaJHOaKTHBHOE H3IIydeHHE NPHPOIHBIX MHHEPAIOB, JAEHCTBHE paJMOAKTHBHBIX M3JIYYCHHH Ha OpPraHW3M 4YeliOBeKa), IPHU ITOM
IIEPEBOIUTH PAKTHUECKYIO 3a/1a4y B yUeOHYIO, BBIIENATH CYHNIECTBEHHbIE CBOMCTBA (IPU3HAKH ) (DU3HIECKUX SBIIECHHIA;

® OIIMCEIBATh U3y4YEHHEIE CBOMCTBA Tell M GU3HYECKHE SBJICHHS, HCTIONB3Ysl (PU3HUYECKHEe BETHIHHEI (CPEIHSAA U MIHOBEHHAS CKOPOCTH Teja
IIPY HEPaBHOMEPHOM JBHXKEHHH, YCKOPDEHHE, IIepeMelleHHe, 11yTh, YIJIOBasi CKOPOCTh, CHJIA TPSHHUS, CHJIA YIIPYTOCTH, CHJIA TSKECTH,
YCKOpEeHHE CBOOOIHOrO MAaJCHHS, BEC Tella, UMINYJbC Tella, MMIYJbC CHIIbI, MEXaHHYECKas padoTa M MOINHOCTH, [MOTEHIMAIbHAS
SHEprus Tena, MOAHATOrO HaJ MOBEPXHOCTHIO 3eMJIM, IIOTCHIMAlIbHAsl SHEPrHs CHKATOH MPYKHHBI, KHHETHYECKAas JHEPIHs, IIOJHAs
MEXaHHWYeCKas SHEPrus, NEpUoJ] U 4acToTa KonebaHHH, JUIMHA BOJIHBI, TPOMKOCTH 3BYKA M BBICOTa TOHA, CKOPOCTH CBETA, IIOKA3aTeNb
IIPETIOMIIEHHS CPEJIBI), TP OIIMCAHUH NPABHJIBHO TPAKTOBATH (PH3MUECKHH CMBICT HCIIOJIB3YEMBIX BEJIHYHH, 0003HAYEHHS U €HHHUIIBI
(H3HYECKHX BEJTHYHH, HAXOJUTH (POPMYJIBI, CBA3BIBAIONINE JAHHYIO (PH3HYECKYIO BEIHYHHY C APYTHMH BEJTHYMHAMH, CTPOUTEH IpadHKy
H3YYECHHBIX 3aBHCUMOCTEH (PU3HYECKUX BEIIHYHH;

® XapaKTEpH30BaTh CBOMCTBA Tel, (H3MYECKHE SBIEHHA M IIPOLECCH, UCIONB3ysl 3aKOH COXPAHEHHS DHEPTHH, 3aKOH BCEMHPHOIO
TATOTEHHs, NPHHIMI CYNEPIIO3HIHH CHJI, IPHHIMI OTHOCHTENbHOCTH ['ammnes, 3akoHbl HEBIOTOHA, 3aKOH COXpaHEHHs] HMITYJIbCa,
3aKOHBI OTPAXEHHs W NPEIOMIICHHS CBETA, 3aKOHBI COXPAaHEHHs 3apsIOBOTO U MAacCOBOTO YHCEIN IIPH SACPHBIX PEeaKIHsX, IPH 3TOM
JIaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA M 3alIHCHIBATH €I0 MAaTEMATHYECKOE BEIPAKEHHE;

® 00BACHATE (HH3MYECKHE NPOLECCH M CBOMCTBA TeNl, B TOM YHCIEC M B KOHTEKCTE CHTYAlHil NPAaKTHKOOPHEHTHPOBAHHOTO XapakTepa:
BLIABIATH NIPHYMHHO-CIIEACTBEHHEIE CBA3H, CTPOHTH OOBACHCHHE M3 2—3 JIOrHYECKHX IINaroB C OMOPOM Ha 2—3 H3y4eHHBIX CBOMCTBA
(bu3nYeCcKuX ABICHUH, PH3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEIf;

e pemiaTh pacyETHLIE 3a/a4H (ONHpaIONIMecs HA CHCTEMY M3 2—3 ypaBHEHHIH), HCIIONb3Ys 3aKOHBI H (JOPMYIIBL, CBA3BIBAIOIINE (PU3HMUIECKUE
BEJIMYHHBI: HA OCHOBE aHAIHM3a YCIOBHS 3a/1a4d 3allHCHIBATh KPATKOE YCIIOBHE, BBISBIATEL HEJIOCTAIONIHE MM HW30OBITOYHBIE JAHHBIE,



BHIOMpPATh 3aKOHEI W (OPMYJIBl, HEOOXOIMMEIE JUIS PEMIEHHs, TPOBOJMTH Pacu€Tel M OIECHHBATh PEATMCTHYHOCTH MOIIYICHHOTO
3Ha4YeHUs (PU3UIECKOH BENUYHHEL,

e pacI03HaBaTh MPOOIEMBI, KOTOPbIE MOXKHO PEIIHTh IIPH NMOMOIIH (PU3MIECKAX METOJOB, HCTIONB3Ys ONUCAHHE HCCIICOBAHMS, BHIIEIATH
HpOBEPSEMOE TIPEANOJIOKEHHE, OLECHUBATh NIPABHIBHOCTh IOPSIKA IPOBEICHHs HUCCIEAOBaHHSA, JI€aTh BHIBOJBI, HHTEPIPETHPOBATH
pe3yNnbTaThl HAOIIOAECHHUI U ONBITOB;

® [IPOBOJIUTE OIBITHI N0 HAOMIOAEHHIO (H3UYECKUX SBICHHI MM (QH3MYECKHX CBOMCTB Tel (M3y4eHHe BToporo 3akoHa HeloToHa, 3akoHa
COXpaHEHHs DHEPTHH, 3aBHCHMOCTH IepHOIa KoleOaHHH NpPYXHHHOTO MAsTHHKa OT MAacChl Ipy3a M IKECTKOCTH NPYXHHBI H
HE3aBHCHMOCTh OT aMIUTHTYIbl MajbiX KojieGaHuif, MpsSMONHHEHHOE PAacpOCTPaHEHHE CBETA, pasjioXeHHe Oelloro cBeTa B CHEKTP,
F3ydeHHe CBOWCTB M300paKeHHsl B IUIOCKOM 3€pKalle M CBOWCTB H300paXeHHs IpeaMeTa B coOMparomiel JuH3e, HabiroacHHe
CIUIONIHBIX M JIMHEHYaTHIX CIEKTPOB H3IYYEHHS): CAMOCTOSTENBHO COOHMpAaTh YCTAaHOBKY M3 HM30BITOUHOro Habopa 00OpyZOBaHHS,
OIHCHIBATH XOJI OIBITA H €r0 Pe3yIbTaThl, (POPMYIHPOBAThH BEIBOMEI,

e IPOBOMTE HPH HEOGXOMMMOCTH CEpHIO IPAMBIX H3MEDEHHH, ONpENeNss Cpe/Hee 3Ha4YeHHe H3MepseMOli BenuuuHb! ((oKycHoe
paccTosHue cobuparomiei IMH3bI), 000CHOBBIBATB BEIOOP c110c00a H3MEPEHHSI (M3MEPHTENILHOTO PHOOpa);

® IPOBOJIMTH HCCIEIOBAHAE 3aBUCAMOCTE (PH3MUECKHMX BEJHYHMH C HCIIONL30BAHUEM MPAMBIX H3MEPEHHH (3aBHCHMOCTE IYTH OT BPEMEHH
NpH PaBHOYCKOPEHHOM JIBIKCHHH 0Oe3 HayalbHOH CKOPOCTH, NEpHoa KojeOaHHH MareMaTHYeCKOTo MasTHHKA OT JUIMHBI HHTH,
3aBHCHMOCTH YTJIa OTPa*XCHH3 CBE€Ta OT Yyrila MHaACHHAI H yrjia IIpeJIoMIIEHHS OT YIJid HaﬂEHI/Iﬂ)Z TJIaHUPOBAaTHL HUCCIENOBAHHE,
CaMOCTOSITENILHO COOHPATh YCTAHOBKY, (DMKCHPOBATH PE3yNbTAThl IIOJYYEeHHOH 3aBHCHMOCTH (DH3MYECKHX BEJIHYHH B BHIE TAaOIHI U
rpaduKOB, JIeJIaTh BHIBOZBI IO PE3YJIbTATaM HCCIICOBAHHUS,

® IPOBOJTUTH KOCBEHHBIE M3MEpeHHs (H3MUYECKMX BENMYHMH (CPEIHSS CKOPOCTh U YCKOPEHHE Teja NP PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpeHHE CBOOOJHOrO NAJEHHs, JKECTKOCTh NPYKHHBI, KOIDOUIHMEHT TPEHHs CKOJBKCHHs, MCXaHHYECKas padOTa M MOIIHOCTE,
YaCTOTA U TIepHOJ KoleGaHHi MAaTeMaTHUeCKOro M IPYKHHHOTO MasTHHKOB, ONTHYECKAs CHJIAa COOMPAIOIIEH JIMH3bL, paJHOaKTHBHBIA
(hOH): TIAHUPOBATL HW3MEPEHHs, COOUPATH OKCIEPHMEHTANBHYIO YCTAHOBKY M BBUIOJNHSTH W3MEDEHHs, Clefys MpeIOKEeHHOU
HHCTPYKIHHM, BBIYHCIATh 3HA4YEHHE BEIMYMHEI H AHATH3MPOBATh IONYYECHHLIC pE3YJbTarbl C Y4YETOM 3aJaHHOH IOrPEIIHOCTH
U3MEPEHHH;

e cOOTIONATE IPaBMJIa TEXHUKH OE30IIaCHOCTH NpH padoTe ¢ 1ab0paTopHBIM 000pYy/I0BAaHHEM;

e pa3IMYaTh OCHOBHBIE TIPH3HAKH M3YYCHHBIX (PH3HUYECKHX MOJIeNICH: MaTepHalbHas TOUKa, aOCOMIOTHO TBEPAOE TEIO, TOUCTHBIH HCTOUHHK
cBeTa, Jlyd, TOHKas JIMH34, [UIaHeTapHas MOJIe]Ib aTOMa, HyKJIOHHAs MOJIENb aTOMHOTO sIIpa;

e XapaKTepH30BaTh MPHUHIAIEI ASHCTBAS H3YyYCHHEIX NPHOOPOB M TEXHHYECKHX YCTPOHCTB C ONOPOH Ha MX ONHCaHUS (B TOM 4HCIE:
CITHJIOMETP, NATUHKH HOJOKEHHS, PACCTOSHHS M YCKOPEHHS, PaKeTa, 5XO0JI0T, OUKH, IEPHCKOII, (OTOoaIIapaT, ONTHYECKHE CBETOBO/EL,



FCTIONIb30BATh NP BBHINONHEHHM Y4eOHBIX 3a[aHuil HAy4YHO-TIOTYJIAPHYIO JIMTEpatypy (H3HYECKOro CONEpKaHMs, CIPaBOIHBIC
MaTepHalibl, pecypchl ceTH MHTepHeT, BIaieTh NpHEMaMH KOHCIIEKTHPOBAHMA TEKCTa, npeobpazosanus HHGOPMAIIMH U3 OJHOM 3HAKOBOH
CHCTEMBI B IPYTYIO;

CO3IaBaTh COOCTBEHHbIC IMHCHMEHHBIE M YCTHBIE COOOINCHHS HAa OCHOBE HMH(OpPMAIMU U3 HECKOJBPKHX HCTOYHUKOB ($U3HIECKOrO
COIepIKaHms, MyOIMYHO MPEICTABISATE Pe3yNbTaThl MPOEKTHOH MM HCCIENOBATENBCKOH JEATEIPHOCTH MPH 3TOM IPaMOTHO HCHOJIB30BATH
M3ydeHHBIH MOHATHHHBIA ammapaT H3y4aeMoro pasiena (QM3HKH M COIPOBOXIATh BBICTYILUICHHE npe3eHTaluel ¢ y4éToM OCOOEHHOCTEH
ayIUuTOPUH CBEPCTHHKOB.
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NEPEYEHD (KOﬂI/I(DI/I,KATOP) PACITPEJEJEHHBIX 10 KJACCAM [MPOBEPSIEMbIX TPEBOBAHUI K
PE3VJIbTATAM OCBOEHMUS OCHOBHOI1 OBPASOBATEJ]BHOPI IPOT'PAMMDbI OCHOBHOTI'O OBIIEI'O

OBPA3OBAHMS 1 YJEMEHTOB COJIEPKAHMA Mo ®U3UKE

B ¢enepanbHbiX 1 perHOHABHbIX TIPOLEYpax OLIGHKH KauecTBa 00pa3oBatns MCIOJIb3YeTCH Mepeyetb (xonuduKaTop) pacrpeeieHHbIX 110 Kiaccam

IlpOBCpHCMle Tpe6OBaHlf]ﬁ K pezyanaTaM OCBOCHHA OCHOBHO[‘:’I 06pa303a’reﬂbﬁoﬁ l_ipO]"paMMbI OCHOBHOTO o0b1ero OﬁpﬂBOBaHHH WU DJIEMEHTOB CO,EI,@p)K&HI/IH

1o (hu3HKe.

7 KJIACC TIposepsieMble NpeIMETHDIC pesyIbTaThl OCBOEHHUS ocHOBHOI 06pa30BaTeIbHOMH nporpaMmbl

Ko nposepﬂemom‘ [Iposepsiemble [peMETHbIE PE3YTIbTaTb! OCBOEHHS OCHOBHOM oGpazoBaTe/bHOH W
pe3ysbTara \ nporpamMMbl OCHOBHOTO obiero obpaszoBanus |

=

\ 1.1 Lwcnonwoaaw ¥3ydeHHbIE MOHITHS |
12, paznuyaTh ABJACHUA N0 OTMCAHMIO WX XapaKTepHbIX CBOICTB M HA OCHOBE ONBITOB, |

1 AEMOHCTPHUPYIOLIMX aHHOC ¢mznuecKoe ABNCHNE \|

1.3 pacno3HaBark HPOABICHHC y3ydeHHBIX (PH3HUECCKUX qBJICHMI B OKpYXKAOLIEeM MHUpE, B w

ToM uncie Gr3uIecKne SBIeHIA B NPUpOJie, NPY STOM NEPEBOLNTE MPaKTHYECKYIO
3ajady B yucOHY10, BRIACTATE CYIIIECTBEHHBIC cpoiicTRa (Mpu3HaKK) GU3HICCKUX

ARMEHHH



1.4 OMHCHIBATH U3YUEHHbIE CBOCTBA TE 1 pu3MUECKUE ABIICHUS, HCMOMB3Y uznyeckme
BeNTMUHMHBL, TPX OMMCAHUHU NPABUIBHO TPAKTOBATL (hHU3MUECKHH CMBICIT MCTTONB3YEMBIX
BeSTMUMH, MX 0003HAUESHHA U CAHHHILb (pU3MUECKMX BETMUUH, HAXO/IUTE (dopmyJibl,

\ CRA3LIBAIOIIME JAHHYIO (PM3HUECKYIO BENMIHHY € ApYrHMH BEJMUMHAMH, CTPOUTE
rpadMKy H3Y4EHHBIX sapMcHMOCTel (HH3UHECKHX BEJTHUNH

4

O1leCChl, MCITOJIb3YA

1.5 XapaKTepu30BaTh CBOHCTBA TeJl, duzndeckye SBICHU 1 TP
J3yueHHbIE 3aKOHbI, TIPH STOM /1aBaTh croBecHYIo (POPMYJIHPOBKY 3aKOHA 1 3aM1ChIBATH
\ ero MaTeMaTHYeCKOe BhIpaKeHHE

pOLlECCbI M CBOMCTRA TEJl, B TOM ypcie U B KOHTERCTE

| 1.6 0fBACHATE QU3HUCCKHE ABICHHA, T

\ lcn'ryauym TIPAKTHKO-OPUEHTHPOBAHHOTO

Txapamepa: BBISBIIATE IPHUMHHO-CIIEACTBEHHDBIC CBAM, TPOUTH OOBACHEHHE 13 1-2 \

OrHYeCKMX 1IaroB ¢ ONopoi Ha |—2 u3yueHHBIX CBOHCTBA (HU3UUECKUX SBJICHUH,

q)HBl/I‘-IECKHX 3aKoHa Uin 3aKOHOMEPHOCTH



17| 25 |

| peluaTh pacHeTHbIC 331344 B | — 2 meficTBHs, MCTIONb3YS 3aKOHbBI U OPMYJIBL,
\ CBA3BIBAIOLIME (PU3UUECKNE BETMUMHDI: HA OCHOBS aHAIM3a YCI0BHS 3a/1a4M 3aMUChIBaTh
‘ KpaTKOE yCJIOBHE, MOJCTABIATH du3nuecKue BEIMUMHbI B JOPMYJIbI M TIPOBOAHTD

| pacueThl, HAXOIUTb CIPABOYHBIC NAHHBIC, HeoOXOAUMbIE /15l PELIEHHS 3a1a4,

‘ OLIEHUBATH PEaTMCTHIHOCTD roydeHHoi GU3HUeCKOH BEIHUHHDI

|

\
1.8 \
‘ pacro3HaBaTh MPOGIEMbI, KOTOPBIC MOAKHO PELLATE TIpM NOMOLIHM (PU3HHECKHUX METOML0B,
} B OMHCAHNH MCCIe10BAHNS BBIAENATh POBEPIEMOE MPEANONOKEHIE (runoresy),
pazuy¥aTh U MHTEPIPETUPOBATL TONyYEHHbIH PE3y/IbTaT, HAXOAHUTh owrdKKU B XOA€
| onbiTa, JenaTh BLIBOJIBI MO €ro pe3ynbTaTaM

I E S —

1.9 \ [TPOBOIUThH OTILITHI [10 H BIOEHHIO (PU3HUECKUX ABJICHHH WK (pu3MUECKMX CBOHCTB
‘ Test: HOPMYITUPOBATH MPOBEPAEMbIC MPEANOIOHKCHIA, coOUpaTh YCTAHOBKY W3
HpEeNIOKEHHOr0 000PY/0BAHHA, 3aMHCLIBATE X0J1 OTILITa ¥ (POPMYIHPOBATE BbIBOJIBI

roBbIX M LIH(POBBIX

I RN I -
r 1.10 ‘ BBIMONHATE PAMbIE H3MEPEHHS C HCMIONL30BAHHEM aHAIo
| npubOpOB, 3aMMChIBATE NOKA3aHHHA npuGOpPOB ¢ YUETOM 3a/1aHHOH abCOMOTHON

MOrpelHOCTH H3MEPEHHH




\ MCTI0JIBE3
uecaeno

nnaHy, Qu
BHIE TIPE/I0
{ccle1oBaHus

WUHCTPYKIH

pOBO,H,VlTb ycclienoBaHue 3aBHCHUN

npoBOAH b KOCBEHHBIC H3MEPEHMS {1]
H: TIpH BBITIOJIHECHUH mmcpeﬁui C

OCTH

OIHOM (GU3MUECKOH BENMUHMHEI

OBaHHUEM ﬂpHMle H3M€pei—[lflf/‘l, yqaCTBOBaTb B HﬂaHMpOBaHHM !

pamus, cobuparh YCTaHOBKY 1 B

BLIUHCIATD 3HA4YCHHE I/ICKOMOﬁ BEJIUYKMH

| coBMIONATh TIPaBu/Ia TEXHUKH HezonacHocTH 1

0Bopy10BaHHEM

yKa3bplBaTh MPUHIMIILI nedicTeus npubOp

NPUHLATIBL ACHCTBHA U3YUCHHbBIX npudo

onucanus, UcnoJl b3y

aHAHHS O CBOMCTBAX (U3HUECKNX siBJIEH

3aKOHOMEPHOCTH

KCHpOBaTh PE3y/IbTATRI nonayde
SkeHHbIX TabnuLL ¥ rpaduKoB, 1€

M3HYECK
0GMpaTh IKCTEPUMEHTABHYIO YCTAHOBKY H

BINOJIHATD H3MEPEHHA, clieays 1

MX BEJIUYHUH,

bl

OB 1 TeXHHYECKHX YCTPO

OT ApYrow ¢

cneays npeﬂnomeHHo‘y’;

ficTB, XapakTe

=

eOHOro
PEIOKEHHOMY

HHOMH 3aBUCHMOCTH LbHSl/I‘{GCKMX peJIU4rH B
1aTh BbIBOJBI IO pesynb'raTaM

pu pabote ¢ naboparopHbiM

pU30BATH

poB M TEXHHYECCKHX yCTpOFECTB ¢ NMOMOLILBIO UX

Jii ¥ HeOOXOMMblE (PU3HHUECKHE 3aKOHBI H



[PUBOIUTH TIPUMEPLL (Haxo/1MTh HH(pOPMALIHIO O npuMepax) [IpaKTH4eCcKOro |
yenonp3oBatus GU3HUECKHX sHanuii B IOBCEAHEBHOM KU3HM JUTA obecreveHns %
Ges0MacHOCTH MpH 00pallleHny € npudopaMu 1 TexHNUECKUMM YCTPOHCTBaMH, k
coXpaHeHus 3710pOBbA 1 coBIOEHHs HOPM DKOOrMHECKOTO [oBecHUs B OKpY KatoLeh \

|

cpene

o
I

pMaluy B CETH MUnTepHeT B COOTBETCTBHH € \

OCYILECTBATH oTOop HCTOYHHKO unho
3aaHHBIM TIOMCKOBBIM 3aMPOCOM, Ha OCHOBE UMEHOLIUXCA sHAHUM W IIyTEM CpaBHEHHA

pasUUHbBIX HCTOUHNKOB BBIAENATH MH(OPMALIIO, KOTOPas gRSETCS MPOTHBOPEUNBOH \
WM MOKET OBITh He/10CTOBEPHOH

|
|
\
MCHOMB30BATH TPH BHITIOMHCHUH yuedHbIX sauiaHmil HAYYHOTIOMY/IAPHYIO auTepaTypy

hr3HHECKOro copieprKanus, CnpaBoyHble MaTepuasl, pecypeel ceTH WurepHeT, BIaAETh
npueMamu KOHCTIEKTHpOBaHHs TEKCTA, rnpeodpa3oBaHis uH(OpMALIHH 13 OJIHOM |

AHAKOBOH CHCTEMbI B APYTYIO \

co37aBaTh COOCTBEHHBIE KPATKHE nucbLMeHHble W YCTHBIE cooBeHHs Ha OCHOBE 2 — 3

MCTOUHMKOR MH(OpMALHH (PU3MHECKOTO COASPHKAHHA, B TOM dmncie myOnyHo ie1aTh \
KpaTKHe COODLIEHN O pe3yJsibTaTax NpoeKToB WK yueOHbIX pccaenoBatuii, npy 3ToM
rpaMOTHO MCNOMB30BATE M3ydeHHBLH [OHATHIIHBIH anmapaT Kypca PU3UKH,

conposomna"rb BBl CTyﬂHeHldB HPCSCHTELII/Ieﬁ



B

OPOEKTOB K VICCHBHOB&HI’I?I pacnpeﬂenﬂTb 0053aHHOCTH B

MPH BBINOJIHEHUH YUeOHBIX
rpyIITe B COOTBETCTBHM € MOCTABJICHHBIMU 3a/1a1aMH, CIIEZIMTh 3a BBITIOJIHEHUEM T1/IaHa

neiicTBUi, aeKBaTHO OLEHHBATH coBCeTREHHBIH BKIA B ISATEILHOCTDL IPYMIb,
BBICTPaMBATh KOMMYHHKAaTHBHOE B3aUMOJIEHCTBIE, YUHTBIBAsS MHEHUE OKPYKAIOLINX

[TpoBepsieMble 31EMEHTbL COJIEPIKAHNA

Ko sriemeHTa

®U3HUKA U EE POJIL B TIOSHAHWHA OKPVYIKAIOIIEIO

MUPA

1.1

dDusuKa — HayKa O PHPOJIE. S1B/ICHHA [IPUPOLLL. Du3zAdecKue ABJICHHL
MexaHudeckne, TEMIOBEIC,

DJIEKTPHYECKHE, MATHUTHBIE, CBCTOBBLIC, 3BYKOBBIC

Duzuueckue Bearurnbl, M3vepeHue (pU3HUECKUX BETUHHH.

Mdusudeckue  PUOOPHI. [lorpelHocTs  M3MEPEeHHH. MeskyHapoaHast

cucTeMa e/IMHULL

EcTecTBeHHO-HAYTHBIA METO MO3HAHKA: HaOMIICHHUE, NOCTAaHOBKA
HAY9THOrO BOIMPOCA, BLUIBIKCHHE MIIOTE3, SKCMNEPHMENT [0 MPOBEPKE
runoTes, oobscHeHHe HAOMIOIAEMOrO SABICHU

__;
W




LB MoJlelieit

U3NUECKUX AB eHKi ¢ 1TOMO

1.4
|
[IpakTuyecKkue paboThl:

Wamepenue paccTOsHAUH.

Jiamepenue 0Gbema KUAKOCTH H TBEPOrO TENA.

\ OmnpeieneHne pasmMepos
\ MsmepeHne TeMneparypbl Hpi
\ jaTuMKa TeMrneparyphl

MaJibIx TeJl.

TOMOLLHA JKUIKOCTHOTO TepmomeTpa 141

2 QEPBOHAUAJILHBIE CBEAEHNA O CTPOEHHM BELLECTBA

CTpO_eHi/IS BelecTsa: aToOMBbI U MOJIEKYJIBL, nx pa3Mepb1. OneITh,

)J,OKHSbIBaI-OU.lHe ,'ll/lCl{pCTHOC CT

poct 1Me BeLecTsa

a. Cesizb CKOpOC’TH JBUZKCHUSL yacTHi €

npwKkeHne, Mphysusd

T{puKeHME HacTHIL BELEeCTB
Temneparypoi. bpoyHOBCKOE

HpHTﬂH{eHMG

pelecTsa:

B3auMo/IeHCTBHE YaCTHLL

W OTTAIKHBAHKE

ArperaTHble COCTOAHMA pelllecTBa: CTPOSHUE ra3os, sUIKOCTEl M TBEP/IBIX
(Kmeanan{ecxmx) Ten. Bzaumocs3b MEKILY cRoOiicTBAMM BEIECTE B

paBHle aneFaTHb]X COCTOSHUAX U MX aTOMHO—MOJ'leKyHﬂprlM CTpOCHl’IeM

arperaTtt BIX COCTOAH Wi BOAb!

OcobeHHOCTH




2.6 [IpakTuyeckue paboThl:
Ouenka auaMeTpa aToma MEeTO/10M pAAOB
(¢ rcnonb3oBanuem doTtorpaduii).
OmNbITbI N0 HAGMOAEHHIO TENIOBOTO paciiipenus razoB. OnbIThI M0
OGHAPYKEHHIO AeHCTBUS CHIl MONIEKYIAPHOrO MPHTAKEHHA
2 r
° JIBUKEHUWE U BBAUMO/IEMCTBHE TEJI
- R —
3.1
MexaHudeckoe JBH/KeHHe. PABHOMEPHOE W HEPABHOMEPHOE JIBHACHHC
- — — S — IS
Cxopoctb, Cpeausisi CKOPOCTb MPH HEPABHOMEPHOM JIBHIKCHIH. Pacuer nyTtn
¥ BPEMEHH JIBHIKCHHS
L r— e
2.0
sIBrieHue MHEPUMH. 3aKOH HHEPLHMH. BiayMopeHcTBHE TE KaK MpHIrHa
M3MEHEHUs CKOPOCTH JIBUZKEeHHA Te. Macca Kak Mepa MHEPTHOCTH Te/ia
3.4
[LioTHOCTb BelecTBa. CBi3b MIOTHOCTH € KOIMYECTBOM MOJICKYIl B C/IMHULEC
obbema BeuecTsa
35 g
: Cuia KaK XapaKTepUCcTHKA B3aUMOACHCTBH TEl
3.6
Cuna ynpyroctu 1 3akon ['yka. Mismepenue CHilbl ¢ TOMOLLBIO JMHAMOMETPA




7 |

SIpienue TAroTeHnd U cuna TsokecTy. Crila TAKECTH Ha Jpyrix raHeTax.
Bec Tena. HepecoMOCTb

Cuna TpeHus. TpeHHe CKOMBKEHNs 1 TPEHHE MOKOA. Tpenue B npupoae 1
TEXHUKE

Cnoxenue CWII,  HAMpAaBIEHHBIX MO OJIHOH TPAMOH.
PagHoAeHCTBYOMIAS CHIT

TpakTuueckue padoThl

Onpe/iesnieHne CKOPOCTH PABHOMEPHOI'O JIBHAKCHUA (tmapuKa B JKHIKOCTH,
MOJEIH 37eKTPHUECKOTO aBTOMOONTIS 1 TaK janee).

Onpenefienne cpe/iHel CKOPOCTH CRONIBKEHH OpycKa WIIM [IapuKa no
HAKIIOHHO# nockocTH. OnpeiesieHue II0THOCTH TBEp/I0ro Tea.
OnbIThl, JEMOHCTPHPYIOLINE 3aBUCUMOCTb PACTAKEH A (neopmarinm)
MPY/KUHbBL OT MPHIIOKEHHOMN CHUIIBL.

OmNbIThI, EMOHCTPHPYIOLIME 3aBUCHMOCTh CHJIBI TPEHUA CROJ LIKEHUS OT
Beca Teja M Xapakrepa COnpHKacarolxes NoBepXHOCTEN

Du3nuecKie SBIEHUA B TPUPOJIE: IPHMEPDI JBMIKEHHS ¢ Pa3/IMIHbIMHU
CKOPOCTAMHM B KUBOH H HCKHUBOH MPUPOIE,

AeCTBHE CHITBI TPEHHUA B TIPHPOJIE U TEXHHUKE

TexHuueckHe yCTpOI‘-“ICTBa: JUHaAMOMETP, [OJIIHITHHMKHA

—




|

4

T JIABJIEHUE TBEP/IbIX TEJI, }I(H,HKOCTEI?JI MU A30B

4.1

Hasnenue TBEPAOTO Teaa. Crnocolbl yMeHbLIeHH
W yBEJIHUCHHS [IABJICHH
4.2
Japnenue raza. 3aBUCHMOCTD nasienns raza oT o0bema, TeMnepaTypebl
43 [lepenaua JaBleHus TBEPIAbIMH TCIAMH, SKHUIKOCTAMM W razamu. 3akoH
IMackans. [TnesmaTuyeckue MallliHbl
N 4.4 3aBUCUMOCTDB JlaBpiaeHus FKUAKOCTH oT rTyOUHBL.
\ ['uapocTaTHHecKHii NapaioKe. Coobuiatonifecs cocyibl.
L [ MIpaBIMUECKHE MEXAHU3MB
4.5 ATmocdepa 3eMIH 1 aTmochepHOC NaBIcHHE. [IpruHHBI CYLIECTBOBAHHA
BO3LYLIHON 000JIOUKH 3EMITH. OnpiT Toppuyenny. 3aBHCUMOCTD
aTMOC(epHOTO JABJICHNA OT BLICOTRI HATL ypOBHEM MOPS
4.6 Hsmepenue atmocdepHoro JlABJIEHHA. [Tpudopsl
IS u3MepeHHst aTMOC(hepHOro AaBjICHHA
4.7 TleicTBIE KMAKOCTH 1 rasa Ha MOrpyKEHHOE B HUX TEJIO. BriTaakuBalomas

(apxUMe/IOBa) CHIA. Rakon Apxumea

[Tnapanme Tel. Bo3ayxonnasaHue




4.11

ABOTA, MOIIIHOCTb, OHEPT'MA

[IpakTuseckue padoThl:
WceseoBaHne 3aBUCUMOCTH Beca Tea B BOAE 0T oGbeMa MorpyKeHHOH B

JKMAKOCThL YacTH Tefa.

Onpeznenexue BBLITAJKUBAIOLIEH CHIIBL, feiicTBylO1El Ha TeO, MOrPyKEHHOE
B JKHUIKOCTb.

ITporepka HEe3aBUCUMOCTH BLITAJIKHUBAIOLLCH CHIIBI,
feiicTByIOLLEH Ha TEJIO B KMAKOCTH, OT MACChl TEJa.

OnbIThl, AEMOHCTPUPYIOLIHE 3aBUCHMOCTD BBITA/IKMBAIOIIIEH CHITBI,
nei&cmymmeﬁ Ha TeJO B KUAKOCTH, OT obbema norpy}i(el-moﬁ B 7KWUKOCTh

4aCTH Tella ¥ OT MJIOTHOCTH AKMIKOCTH.
KoHcTpyHpoBaH1e apeoMeTpa i KOHCTPYWPOBAHHUE JIOJIKH W OTPE/C/ICHHE
ee TPy30MoALEMHOCTH

DU3HUCCKUC SBJICHHSA B IIPUPOJIE: BJAVAHUE arMocepHOTo JaBlieH!s Ha
3KMBOM OpPraHu3M, MjiaBaHne poI0

TexHuueckHe YCTPOHCTRA: COOOLIArOUIMEcs COCY/BL, yCTPOHCTBO
BOJIONPOBO/IA, THAPABIMUYECKHH npece, MaHOMETp, OapoMETP, BbICOTOMED,
NIOpLIHEBOH HACOC, aPEOMETP
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5.1l

[TpocTble MEXaHU3MBIL: pbIHar, 610K, HAKJIOHHas IockocThb. 11paBhio B
paBHOBECHs pbluard

[IpHMeHeHHE NpaBuila PABHOBECHS pbitara K onoky

«30J10TOE MPABUIO» MEXAHUKH. KoodduimeHT noae3Horo AeHCTEHA
MEXAHHU3MOB. IIpoCcThie MeXaHU3MblL B OBITY

W TEXHHKE

[loTenuManbHas SHePruy TeJia, NOJAHATOrO Hal Semnei

KuneTuueckas SHeprus

[TosnHas MexaHMuecKas SHeprys. 3aKoH W3MEHEHHS W COXPaHEHNA
MEXAHMUECKOH 3HepIryu

[IpakTHyeckHe padoThl:
Onpenenenye paboThl CHJIbI TPEHHS NPH PABHOMEPHOM JBM/KEHUM Tea 110

rOPU30HTAIbHOH MOBEPXHOCTH.
HccieioBaHKe YCJI0BHH paBHOBECHS pbltara.
Wamepenue KITJ1 HaKJIOHHOH MIOCKOCTH.

M3yuenne 3aKOHa COXPaHEHHS MeXaHWYeCKOH SHEPruu

duzryecKkue SBAeHKMA B IPHPOAL: pbIyar B TEJIC YeJIOBEKa

Texyuueckue YyCTpOHcCTBa: — pbivar, [OJBMIKHBIN 1M HETIOABHIKHbBIHA OITOKHM,
HAKIOHHAS [UI0CKOCTE, MPOCThIE MEXaHH3MbI B OBITY




8 KJIACC IlposepsieMble npeaAVMeTHBIE Pe3yJbTaThl 0CBOCHHU OCHOBHOI1 00pa30BATEILHOMH NPOrPaAMMBI

S

Kona nposepseMoro [IpoBepsiemble NPEJAMETHBIC PE3YJIbTAThl OCBOCHHU OCHOBHOI 0Gpa30BaTeILHOM
pesyJibTara [MporpamMmMbl OCHOBHOTO obmero odpazoBaHus
1.1 HMCNOJIb30BaTh MOHATHS
1.2 passiMyaTh ABJCHHUA 110 OMMCAHMIO WX XapaKTePHbIX CBOICTE ¥ HA OCHOBE OIBITOB,

N@MOHCTPUPYIOLLMX aHHOE (PU3HUECKOE ABJIEHHE

1.3 pac-n0'3HaBaTb NPOSIBIEHUE M3YUEHHBIX (PH3UUECKHX ABICHNH B OKDYI/KAIOMIEM MUPE, B
TOM umciie PUIMUECKHE ABJACHUS B IIPUPOTIE, IIPH 3TOM NEPEBOANTL MPAKTHHECKYIO
3a1auy B yueOHYI0, BbIICIATE CYLICCTBEHHBIC cBoieTBa (NpU3HAKK) (PU3HYECKUX
SBJICHHH

1.4 OMUCHIBATH H3yUEeHHbIE CBOMCTBA TEN M (PU3HUECKHE ABJICHHS, HCHONL3YA puznuecKre
BEJTHUHHBI, PH ONMCAHUU MPABHIBHO TPAKTOBATD u3nyecKuii CMbICIT HCTONB3YEMBIX
BETMUMH, 0603HAUEHUS M €IMHULIbI (DU3MUECKHX BE/IMUMH, HAXOIHTH (opmMyIbL,
CBA3BIBAIOLIME TAHHYIO (PU3UUECKYIO BEIIMUMHY € APYTHMH BEAUUHHAMH, CTPOUTE
rpad KK H3yUCHHbIX 3aBUCHMOCTEH (IU3MUCCKUX BEIMYHH




XapaKTepH30BaTh CBOHCTBA Tell, u3MHecKue sABJICH
J3yUeHHbIE 3aKOHBI, [IPH 5TOM JIaBaTh CIOBECHYIO pOpMyJTMPOBKY 3aKOHA M 3aIHChIBATH

iMa U l'lpOLRECCbl, MCIOJIb3Y

ero MareMaTH4eCKoC BbIpaKEHHC

1.6
0OBACHATH (HU3UUECKHE NPOUECCHI 1 CROMCTBA TEM, B TOM HHCIIE M B KOHTEKCTE
cUTYyaLui MPaKTHKO-OPUEHTHPOBAHHOTO Xapakrepa: BbIAB/IATH MPUYHHHO-
clleICTBEHHBIE CBA3H, CTPOUTD o6 bscHenHe 13 1—2 TOrHYecKMX H1aros ¢ NOMOLILIO 1-2
M3yUEHHBIX CBOMCTBA PU3HUECKUX gBeHUH, U3MUECKUX 3aKOHA MU 3aKOHOMEPHOCTH
1.7

pelaTh pacyeTHbIE 3a/1atiu B 2
CBA3BIBAIOMIHME (PUIUUIECKHUE BETHHUHBL

_ 3 jleficTBHA, HCTIOTB3YS 3aKOHbBI K (hOPMYITBL.

1A OCHOBE aHAM3a YCIOBMS 3a/1a4K 3aMuchiBaTh
KpaTKOE YCIIOBHE, BbISB/ISTH HEAOCTATOK AAHHEIX JUIS peLieHus 3a71a4H, BbIOUpaTh
3aKOHbBI ¥ (HOPMYJIIbI, HEOOXOJAUMBIE JUIA €€ PCIICHH, MPOBOAMTL PACUETBI M CPABHUBAT
NoJIyueHHOE 3HaUYeHHE (pu3MUECKOil BEJTMUMHBI C H3BECTHBIMH JAHHBIMH

[

pacrio3HaBarb

ﬂpO6J’!CMb[, KOTOPbIE MOFKHO pelIHTb npy NoMoLH (1)1’1'31/1‘%601(?1)( METOIO0B,

HCTIOJIb3YA onydcaHue uccienoBatni, BbIZENATE MPOBEPACMOC I1

OlIEHHUBATb I'lpaBHIIbHOCTb HOpﬂﬂ.K'a nposeneﬂuﬂ uceieoBaHus,

N

penoIoKeHHe,
JIETIATh BBIBOJIBI



1.13

I [ -

[IPOBOJIMT OIBITHI M0 HAOMIOACHHIO (hH3MUECKUX ABJICHUI WK (H3UUECKHMX CBOMCTB
Tes: GOPMYIMPOBATE MPOBEPACMBbIE MPEANONIOKEHH, coGupaTh YCTaHOBKY W3
MpeTOKEHHOro 000PYAOBaAHHS, OMUCEHIBATE XOL OTBITA 1 GOpPMYIHPOBATH BbIBO/IbI

BBITIOMHAT MIPAMBIE H3MEPEHUS C MCIIONB30BAHHEM aHATIOTOBRIX npubopoB 1 NaT4MKOB
(U3NUECKUX BENMUMH, CPABHUBATE PE3YILTATDI M3MEPCHHUH C yHeTOM 3a/1aHHOH
abCOIIOTHOH NOrPEeLHOCTH

POBOIMTEL UCCIIEI0BAHUE 3aBUCUMOCTH OAHOH (HU3HUECKOH BETMUHHbI OT JpYrof ¢
MCTIONB30BAHMEM TIPAMBIX H3MEPEHHI: TUIAHAPOBATD MCCCI0BARME, cobupathb
YCTAHOBKY W BBITIONIHSTE U3MEPCHHUA, CIICTYs npeIoKEHHOMY TUIaHy, (PUKCHpOBATh
pe3yNbTaThl MOJTYUeHHOH 3aBUCHMOCTH B BUAC TaGnuil ¥ rpadMKoB, JenaTh BbIBOIBI 110

pesynabpTraraMm vcclie10BaHuA

NPOBOJAHTL KOCBEHHbBIE U3MEPEHHH (I)I/I?I/IL%GCK!/IX BeJIMUMUH: IJTaHHUPOBAaTh W3MEPEHHA,
C06l/lp8.Tb JKCIIEPH MEHTAJIbBHYIO YCTaHOBKY, clenys HpeﬂﬂOH{EHHOEI WHCTPYKIUHH, H
BLIUMCIIATE 3HAYCHUE BCITHYHHbI

coBIK0IaTh PABUIIA TEXHUKH O€30MacHOCTH MpH pabote ¢ 1adopaTOPHBIM
000pyIOBAHHEM 3




XapaKTepH30BaTh MPUHLUMIIEL ICHCTBHSA M3YUCHHDBIX [pUGOPOB M TEXHHUECKMX YCTPOHCTE
C OMOPOH HA HX OTIMCAHMS, HCTIONB3YA 3HAHKA O CBOHCTBAX (du3HYECKUX ABJIEHHH U
HEOBX01UMBIe (HHU3HUECKHE 3aKOHOMEPHOCTH

pacrio3HaBaTh NPOCTHIE TEXHUUECKHE YCTPOMCTBA M M3MEPHTEILHBIE IPUOOPBI 110
cxeMaM M CXeMATHYHBIM PHCYHKaM, COCTABIATE CXEMbI JNIEKTPHUCCKUX lenek ¢

[10cIe10BaTe/IbHbIM H rnapanjiejibHbIM coeJAUHEHHEM JICMEHTOB, paszjinyasn VCJIOBHbBIC
0003HaAUEHHS DJICMECHTOB JJIEKTPHYECKHX ueneﬁ

MPUBOAMTE MPUMEPBI (HAXOANTD MHGOPMALIHMIO O MPUMEPAx) MPAKTHYECKOro

HCTOB30BaHMs! (PU3HUECKHX 3HAHMI B NOBCEHEBHOH KU3HH 1A oQecrneueHus
Ge30MacHOCTH NpH 06palleHiH ¢ MPHOOPaMK U TEXHHIECKMMH yerpoifcTeamy,
COXpaHeHHUs 30POBbA U COOJIOACHUA HOPM SKOJIOTHHECKOTO MOBEIEHHS B OKPY/KAIOLICH

cpeae

OCYLECTBIATH TOUCK MHGBOPMALIMH (PU3HUECKOr0 COACPKAHMS B CCTH HurepHer, Ha
OCHOBE MMEIOLMXCS 3HAHUH W TTYTeM CPaBHEHHS JOMOJTHHUTEBHBIX HCTOUHHUKOB
BbLICNATL HHQOPMALIMIO, KOTOpas ABJIACTCA [POTHROPEUHMBO HIIH MOYKET OBITh
HeOCTOBEPHOM
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HCIOJIL30BATE [TPH BBINOJIHEHHH yLiC6HbI}\ 3a0aHKi HAYYHONOMYIAPHYIO TUTEPaTY Py
(pM3MIECKOrO COZIepIKaHsl, CIIPABOUHbIE MATEpHaIbl, pECYpChl CETH HuTepHeT; BlaaeTh
npueMaMH KOHCMIEKTHPOBaHUA TEKCTA, peobpazoBaHus HHGOPMALMK W3 OHOH
3HAKOBOM CHCTEMBI B APYTYIO

co31ararb CcOOCTBEeHHbLIE MTUCbMEHHBIE W KpaTKHe YCTH bIC C006ILleHI/iH. obobwas
umbopwaumo W3 HECKOJIbKUX MCTOYHHUKOB (buamlecmro coJiepKaHus, B TOM HHCJIC
l'IyDJ'lI/l‘{HO MpeacTaBIATb pe3yabTaThbl ﬂpOeKTHOH WA MCCHE,[[OB&T@H?;C[\OI/I
AeaTelbHOCTH, MPHU DTOM rpaMoTHO MCII0JIL30BATH HS}’HSHHblM NMOHATHHHBIHA annapar
Kypca q)H?,l’]KH, COMpOBOKAATH BBICTYILJICHHE ﬂpeBEHTaLLHCH

MpPU BHIMOJNHEHHH Y4eOHBIX IPOCKTOB 1 ycenenopaiii (PU3MUECKHX 1TPOIIECcCoB
pacrpesensTs 00A3aHHOCTH B IPYTINE B COOTBETCTBUM C NOCTABICHHLIMH 3a71auaMH,
CIIeUTh 32 BHINOIHEHHEM I1aHa AeHCTBUH 1 KOPPEKTHPOBATD €ro, a/ICKBATHO
OlIEHMBATH COOCTBEHHBIN BKJIAJ B JICATEBHOCTD IPYIIbL, BHICTPAUBATL
KOMMYHHUKATHBHOE B3aMMO/EHCTBHE, NPOABISA rOTOBHOCTL paspetiarhk KOH(IIMKTEI

IIposepsieMble DJIEMEHTDBI COePIRAHM

(Ko,u pazaena| Kou anemenra

I

[IpoBepsieMble 2/IEMEHTBI COAEPAKAHUS




TEITJIOBLIE ABJEHMA

6.1 OCHOBHbIE MOJIOKEHNS MOJEKYJ/ISPHO-KMHETHYECKOH TEOPHH CTPOCHHS
perecTBa. Macca M pasMepbl MosiekyJl. OnbIThl, MOATBEPIK/IAIOIINE
OCHOBHBIE ITOJIOKEHHS MOJIEKYISPHOKUHETHUECKOH TEOPHH

6.2 Moienn TBEPOTo, KMIKOTO i ra3000pa3sHOro COCTOSHUN BELCCTBA.
Kpucraninueckue 1 amMop(HbIe TeIa

6.3 O6bicHen e CBONCTB Ia30B, KHAKOCTEH W TBEPABIX TEJI Ha OCHOBE
MOM0KEHHH MOJEKYJIAPHO-KMHETHYECKOH TEOPHH

6.4 CmauyMBanyc W KarMuTAPHBIC SBICHWA

6.5
TenoBoe paclUpEeHHE U CKATHE

6.6 Temnepatypa. CBsi3b TEMNEPATypbl CO CKOPOCTBIO TETIIOBOTO JIBUKEHUS
YACTHLL

6.7 &
BHyTpeHHsis 2HEPTHsL. CnocoObl M3MEHeHHs BHYTPEHHEN dHEprum:
Terulonepeiada v coBepiicHue paboTbl

6.8 Busibl TEIUIonepeaadu: TerIoNpoOBOJHOCTh, KOHBEKIMS, N3y HCHAC

0.9 KonuuecTBo TCraoThl, Y enbHag TeMNOeMKOCTE BELICCTRA




TennoobmeH U TEIJIOBOE paBHOBECHE. YpapHeHUE

TernaoBoro dajgaHca

HﬂaBﬂeHHG!dOTBepﬂeBaHHGKpHCTaHHquCKHXBEHWCTB;yﬂeﬂbHaﬂTEHHOTa

TJaBJIeHUsA

[lapooGpa3oBaHne W KOHACHCAIMA. WUcnapenue. Kunenue. Y aeibHas
TennoTa napoodpaszopaHus. 3aBHCAMOCTD TEMIEPATYPbl KMITEHUS OT
armMoc(epHOro NaBIeHHS

6.13 BriayxHocTh BO3/yXa

6.14 DHeprus TOTUIMBA. V jenbHas TeroTa cropaHus

6.15 TMpuniuibl paboThl TEMIOBBIX neurareneit KI1J1 Tenoporo ABMraTe/is.
TernnoBblc IBUTaTENM U 3allMTa OKpYKAIOIEN CPE/bl

6.16 3aKOH COXPAHEHUs W MPEBPALICHHS SHEPTHH B TErJI0BbLIX Mpolieccax



[IpakTuueckue padoThI:
OnbITBI 110 OOHAPYIKEHHIO NeHCTBHS CHIT MOJIEKYJIAPHOTO MPUTSIKEHHMS.

OmnBITHI 110 BBIPALIMBAHHIO KPHCTA/UIOB [IOBApPEHHOM COTM WK caxapa.
OnbIThl N0 HAGTIOAEHHIO TEIJIOBOIO paCLUHpPeHHs TasoB, JKUJIKOCTEH H
TBEP/IBIX TE.

OnpeaeneHue naBieHns BO3AyXa B DaslsioHe 1WIpHLA.
ObIThI, IEMOHCTPHPYHOLLME 3aBUCHMOCTD JaBICHUA BO3AYyXa OT ero oobema

M HArpeBaHUs MK OXJIAKICHUA.

[lpoBepKa rHIoOTE3bl /11 HeliHOoH 3aBUCUMOCTH JUTHHBI cToNnOMKa JKHUAKOCTH B
TEPMOMETPUUECKON TpyOKe OT TeMreparyphbl.

HabnoeHue U3MEHCHUA BHYTPEHHEH 3HEpPrun TCia B pesyabrare
Teruionepe/1aiu u paboThl BHEIIHHWX CHIL.

WecnenosaHue SBJICHHSA reroobMena Mmpu cMellMBaHuH

XOJIOJIHOM U TOpAYEH BOIbI.
Onpe/ieieHne KOIM4eCTBa TeroThI, MOJIYUEHHOTO BO/IOH TpH TennoodmeHe
¢ HArpeThIM METAITHYECKUM LIHTHHPOM. Onpeienenne yaeibHOI
TEMJI0EMKOCTH BELIECTEA.

HcerieoBaHue MpoLecca uenapeHus.

QupeaelicHHE OTHOCHUTELHOH BIIAKHOCTH BO31YX4.

OnpenescHHe YIeTbHOM TEMIoThbl [napjeHus Jbaa
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T2

7.5

7.4

6.18 PusruecKue SBJISHUs B MPUPOJIE: NOBEPXHOCTHOC HATHAKCHUE 1

S JIEKTPUUECKUE U MATHUTHBIE SIBJIEHMSI

KanuUISpHbIE ABIEHHS B MPUPO/E. KPHCTAILIE! B IPHPOJC, H3yueHHe
ConHua, 3aMep3aHie BOJI0EMOB, MOPCKHE Opu3bl; 0OpazoBaHUe POCHL,
TyMaHa, HHesd, CHera

Texnuueckue YCTPOMCTBA: KAMMILIAPBI, PUMEPbI HCMOJL30BAHNA
KPUCTAIOB, KUIAKOCTHBIH TEPMOMETP, J1ATHHK TemrepaTypsbl, TEPMOC,
cHeTeMa OTOIUIEHHS IOMOB, TUIPOMETPbI, ICHXPOMET, NapoBast TypOHHa,
JBUraTelb BHYTPEHHErO CropaHus

|

T SnexTpusalus Ted. sa poaa on

EKTPUYECKHX 3apAanoB

BaaumonelicTBre 3apmKkeHHbX Tei. 3akon Kynona (3aBMCHMOCTH CHITBI
B3AMMOENCTBHSA 3aPSKEHHBIX Te/l OT BE/IMYHHBI 3aPA/I0B H PACCTOAHMA
MEsK/Ly TelaMH)

Dnexrpuueckoe noje. HanpsaxeHHOCTb JIEKTPHHECKOro nosts. TIpuHumn
CYNepro3UIMH SJEKTPHYECKUX nonei

(Ha KAUeCTBEHHOM YPOBHE)

HocuTenu ek TPUYeCKUX 3apaioB. DfeMeHTapHbI 3MeKTPUHECKHIT 3apsiL.
Crpoenne atoma. [IpoBOAHHKH 1 AMNCKTPHKH

34aKOH COXpaHeHu:d 3JIEKTPHYCCKOIo 3apana

S ]




cyulecTBoBa HUSA

DaeKTpUUecKHii TOK. Yenosus

BHGKTpP]LlGCKOFO Toka. MCTOUHHKH [MOCTOSHHOTO TOKa

ro TOKA (TEryoBoe, XHMHUECKOE, MarHuTHOE).

JleHCTBHSA 3EKTPHUCCKO
DIeKTPUUECKHHT TOK B KHKOCTAX M asax

DaeKTpUHecKasn nemb, Cuma ToKa. OIEKTPHYECKOE HAMPsKEHUE

I

COHPOTI/IBHEHHG IT[;)OBO,HHI/IKB.. VaenbHoe COHpOTMBHGHHe pellecTsa

3axon Owma i yuacTka Uenu

TlocnenoBareibHOE H Hapanﬂenbﬂoe COCIUHCHHE ﬂpOBOD,HI’[KOB

Pa6oTa ¥ MOLLHOCTB 3JI€KTPUYECKOro TOKA. 3akon Jhroynsallenua

DneKTpUUecKHe LeNH 1 noTpeGuTeny AMEKTPHUECKOH dSHEPruu B OBITY.

KopoTkoe 3aMblIKaHHE

[MocTOSHHBIE  MArHWThL. BrauMoaeHicTBHE MOCTOSIHHBIX

MarHuTOB

MarnuTHoOE MoJe. Marsurnoe rnoJjie SeMIIM M €ro 3HaueHue 11 JKHU3HH Ha

3emJie J




OneIT DpeTea. MarHuTHOE 10JIe 37eKTpHUECKOro Toka. [Ipumenenue

7.16
JNIEKTPOMArHUTOB B TEXHUKE

7.17 JleiicTBME MArHMTHOIO NOJISl HA MPOBOAHMK ¢ TOKOM. DJIEKTPO/IBUIaTE/b
[OCTOSHHOTO ToKa. Mcrnonp30BaHKe 2JIEKTPOABUraTe/ied B TeXHUUECKHX
YCTPOHCTBAX U HA TPAHCIIOPTE

7.18 OnbiTel @apanes. SIBleHUe 31€KTPOMArHUTHO HHAyKLKMK. [Tpaeuno Jlenna

7.19 DnektporeHepatop. Cnocobbl MOIYUEHHUS 3EKTPHHECKOH IHEPTHH.

Bﬂe}{TpOCTaHHHI/I Ha BO30OHOB/IHEMbIX MCTOUHHKAX DHEPrvuu




[ 720

IIpakTiyeckue padoThl:
OnbIThI 110 HAGMIONEHHIO HIEKTPH3ALIMH TNl MHILYKLHEH 1 MPH

COTIPUKOCHOBEHHH.

Hccnenosanue jaedcTus IEKTPHULCKOrO noJis Ha IPOBOAHMKH
U JIM3JIeKTPHKH.

CGopka 1 nposepka paboTsl 37EKTPHYECKON LEnH MOCTOAHHOTO TOKA.
M3mepenue 1 PEryJMpoBaHHe CHIlbl TOKA.

M3mepeHne U peryiMpoBaHHe HAMPSIKEHH.

MceenopaHie 3aBUCMMOCTH CHITBI TOKA, HAYLIEro 4epes pesucTop, ot
conpomsneﬁm PE3UCTOPA U HAMPSKEHHSA HA PE3UCTOPE.

OmNbITHI, AEMOHCTPHPYIOIIME 3aBHCHMOCTh 3JIEKTPHIECKOTO CONPOTHBIICHNA
[POBOJIHKKA OT €r0 [UIHHbI, M0LUAAH NONepeHOro ceueHMs M MaTepHana.




HpOBCpKa rpapuiia CJIOKEHHH 1—1anp51>f<eﬁwﬁ npH nocyie10BaTc/ibHOM

| KoncTpyupoBpaHue 1 H3ydeHHue paboTbl 2JIeKTPOBUraTENs.

COE/IMHEHUH JIBYX PE3UCTOPOE.

IlpoBepka npaBuia [l CHIIbI TOKA NPH MapasieibHoM COENHHEHHH
PE3UCTOPOB.

Onpenenenue padoThl 3MEKTPUUECKOrO TOKA, HIYLIETO Yepe3 pe3ncTop.
OnpeneneHne MOUIHOCTH AMEKTPUHECKOTO TOKA, BbIJICJIAEMON Ha
pezucTope.

HcelenoBaHye 3aBHCHMOCTH CUIIBL TOKA, MAYLLICTO Uepes IaMIOUKY, OT
HanpsyKeHUs Ha HEH.

Onpenenenne KIIJI narpesarens.
McesieloBaHME MArHUTHOTO B2aUMOASHCTBUSA NTOCTOSHHBIX MArHUTOB.

HSy‘-{eHI/IC MArHUTHOTO NOJIA MOCTOSIHHBIX MArHWTOB MPH UX 0OBEeIUHEHUH H

paz/ieseHH .

Hcenenosanue JelcTeus DIEKTPUUECKOTO TOKA HAa MarHMTHYIO
CTPEJIKY.

OnbITI, JEMOHCTPHPYIOLLHE 3aBHCUMOCTB CHITBI

B3aMMOJIEHCTBY KaTyUIKH € TOKOM U MarHuTa OT CHJIbI TOKA W HanpanJICHUSI
TOKa B KaTyLIKE.

Hsyqune NeWcTBUA MArHUTHOT'O 110J1s Ha TPOBOJHHK C TOKOM.

Wzmepenne KITJL an1exTpo/iBUraTesibHOH YCTAHOBKH.
ONBITH 1O HCC/IEJOBAHKIO SBJIEHHUS 3/IEKTPOMArHHTHOH HHIYKUMH!
MCCIEIORAHNE M3MEHEHHH 3HAUCHMSI

W HarmpaepJ1€HHA WHIYKIHOHHOI'O TOKa




721 o
DusHuecKHe SB/ICHHS B IPUPOJIE: HIEKTPUUECKHE sIBJIeHUs B aTMOC(hepe,
BHeKTpl/]L{eCTBO FKHUBBIX OpFaHHSMOB, MATHHUTHOE T10J1€ SCMHM, ﬂpeﬁ(})
MMOJIKOCOB, pO_ﬁb MArHHTHOI'O Noad aJis JKU3HU Ha BeMﬂe, HOHHPHOG CHUSAHHUEC

TexHHUECKHE YCTPOMCTBA: 31EKTPOCKOIL, aMIIEPMETP, BOJIBTMETP, pEOCTart,
CUETUHK DJEKTPUUECKOI SHEPIHH, JIEKTPOOCBETHTCIEHBIC npubopsbl,
HArPEBATENLHbIE MIEKTPONPHOOPE! (MpUMEpBI ), MEKTPUIECKHE
MpeIOXPAHUTEINH, HIEKTPOMArHUT, 3IEKTPOBHIATE/Ib MOCTOAHHOTO TOKa,
reHepaTop MOCTOSHHOIO TOKa

S D B — I

9 KJIACC TIposepsiemble peAMeTHbIE Pe3yILTATBI 0CBOCHH OCHOBHOIi 00pa3oBaTeJbHOM NPOrPaMMBI

Ko/ npoeepsemMoro [IposepsieMble NPEIMETHbIC Pe3yIbTaThl OCBOCHHA OCHOBHOI1 06pa3oBaTe/IbHON
pe3ynbTara MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
1.1 MCIOJIL30BATL H3YUEHHbBIC MOHATHA
1.2 pa3fnYaTh SBJICHHMS MO OMHMCAHMIO WX XapaKTePHBIX CBOMCTB M Ha OCHOBE OMLITOB,
JEMOHCTPHPYIOLLMX TAHHOE (PU3HUECKOE ABJICHHE




pAcro3HaBaTh MPOsBIEHHUE U3y YEHHBIX HH3HUECKHX ABNICHUI B OKPYIKAIOLLEM MHpE, B

TOM uMcie (PU3HUECKHE ABJICHHS B IPUPOJE, MPH OTOM MEPEBOINTL NPAKTHYCCKYIO
3a7auy B yueOHY10, BBIIEIATE CYIECTBEHHbIC CBOICTBA (MPU3HAKH) (PU3HUECKUX
SABJIEHHUI

1.4

ONKMCHIBATE W3YUEHHBIE CBOMCTBA TeN U (PU3NUECKHE ABICHUA, MCTIOILIYS (uznueckue
BETHYMHDIL, MTPH OMMCAHUM IPABMILHO TPAKTOBATH (PH3UUCCKUHA CMBICIT MCTIONL3Y EMBIX
BeNMuKH, 0603HAYEHHS M eAUHHLIbI PU3HUCCKHX BEITMYHH, HAXOIHTD hopmynbl,
CBA3BLIBAIOLINE AAHHYIO (PM3MUECKYIO BEJIMUMHY C IPYTHMHU BEAHYHHAMM, CTPOHTD
rpaduKH M3yUEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BETHIHH

XapaKTCpHSOBEin CBOMCTRA TEll, @MSMHSCKHG SIBJIEHMS W TTPOLICCCLI, UCIIOJIb3Y A
U3Y4YCHHDbIE 3aKOHBI, [pyv 3TOM JaBaTb CJIOBECHY1O d)GpMyJ'll/lpOBKy 3aK0OHa U 3allMChiBaTh
ero MaTeMaTHIEeCKOC BhIpayKeHne

1.6

OOBACHATL (PM3MUECKHE TTPOLIECCHI U CBOHCTBA TEI, B TOM HHCIIC 1 B KOHTEKCTE
cUTYAlHii IPAKTHKO-OPHEHTUPOBAHHOIO XApaKTepa: BRIABIATL MPHIHHHO-
CJICACTBEHHbIE CBA3H, CTPOUTL OOBSICHEHHE U3 2—3 JOTHYECKHMX LIArOB ¢ MOMOLLLIO 2-3
M3YUCHHBIX CEOHCTBA (DU3NIECKHX SIBICHHH, (PU3MUECKHX 3aKOHA HITH 3aKOHOMEPHOCTH




]

peluaTh pacueTHbIE 3a1a4d (OMUpatoLHecs Ha CUCTeMy M3 2—3 ypaBHEHHUH), HCMONb3Yy s
3aKOHBI M (DOPMYJIbI, CBA3BIBAIONINE (DH3HYECKHE BETMUHHBI: HAa OCHORE aHallku3a
VCIOBMS 3a/1a41 3aTTMChIBaTh KPATKOE YCJIOBHE, BBIABIIATE HEAOCTAKLIIHE HITH
W30BITOUHBIE IAHHBIE, BLIOMPATH 3aKOHBI M (DOPMYJIbl, HEOOXOAUMBIC JUIS PEILCHHS,
MPOBOANTEL PACYETHI M OLEHHBATE PEATHCTHYHOCTb MOJMYYEHHOrO 3Ha4eHHs (PU3HIECKOH
BETHYHHbI

1.8

pacrio3HaBaThb ﬂpO6J’l€Mbl, KOTOPBIC MOKHO PELUKUTL ITPU IMOMOLIH (i)H3M‘IeCK[/lX MECTOJOB,
HUCITOJIL3YA ONUCAHUE UCCTICNOBAHMS, BLIIC/IATL [IPOBEPACMOC MPCANOJIOKECHHE, ‘
OLIEHHMBATL IPABHJILHOCTE MOPAAKA NPOBEACHNA UCCIICI0BAHMA, 1e]IaTh BLIBOBI,
MHTG}’)H]’)ETVIi)OBﬁTb PE3VILTATBI HBGH}OHGHHﬁ M OIBITOB

1.9

MPOBOAUTEL OLBITHI 110 HAGTIOICHHKD (GH3MUECKUX ABJICHMI MK (PM3HUCCKHX CBOWCTB
TeJl: CAMOCTOATENbHO COOUPATh YCTAHOBKY W3 M30BITOUHOrO Habopa 000pyA0BaHHs,
OMMCHIBATEL XOJI OIbITA U €r0 Pe3ybTaThbl, (POPMYIHPOBATE BbIBObI

1.10

MPOBO/IMTH MPH HEODOXOAMMOCTH CEPHIO MPIAMBIX H3MEPEHHL, Orpeaesss cpeanee
3HaUEHHE U3MepPAEMON BEMUYMHBI ((POKYCHOE paccTOsiHHE COOMPAIOLIEH JIMH3bI),
0B0CHOBEIBATE BEIOOP criocoda H3MepeHHs (H3MEPUTENTBHOrO pudopa)




eCKHUX BEJIMYUH C MUCTION1b30BAHHUEM

MOCTOSITELHO COOMPATDH

POBOJNTE UCCIGA0BAHNE zapucuMocTel Gpusny
CcHMMOCTH (PH3NUECKUX BEITMIHH

MbIX HSMepGHHH rjianupoBarb ycclie/IopaHue, ca

QJHKCHPOBBTE; peByﬂbTaTbl HOJ'[VLIBHHOL'I 34BH
J1bl 110 PEe3YJIbT aTaM Mcclie10BaHKus

| nps
YCTaHOBKY,
| & Buyie TabauL U rpadUKOB, AenaTh BHIBO

MPOBO/IUTH KOCBEHHBIE H3MEPCHHI c})mmec;{m\ BEJIUUMH! ﬂﬂaHl/{pOBaTb mmepeﬁuﬂ
cOOMpPaTh SKCIIEPUMEHTANBHYIO yCTAHOBKY 1 BLIMOTHATL U3MEPEeHUs, CIenysl
WUKMHBI M @HAIIU3UPOBATD

yKEHHOW MHCTPYKLIMH, BBLIUMC/IATE 3HAYEHHAE BEJI
pe3yabTaThl C y4eTOM SaAaHHUM MOTPeHOCTH 1431\«1epeﬂnu

2

npeio
[ONYYEHHbBIE

c06nmna I'b npaanna TEXHUKH 6e3ouaCHocm npu padote ¢ 1abopaTopHEIM

000py/I0BAHUEM

<T M HSyquHbl\ (pI/ISHLlCCKl/IX MO):[SJ'!GM MaTepldEU'leaH

pasznuuaTh OCHOBHBIE npmﬂa}(
TouKa, a0COMOTHO TBEPOE TEJIO, ToueqHbli HCTOYHHK CBETa, JIy, TOHKas JIHH3a,

—_—

njiaHerapHas MOEJIb aTOMa, HY KJIOHHAs MOJENE AaTOMHOT'O aapa

XapaKTepH30BaTh NIPUHIMIE! IEHCTEH
C ONOPOI HA MX OMMCAHHS, HCMOJIB3YA SHAHH
HeoBX0aMMble (PU3MIECKHE 3aKOHOMEPHOCTH

g 0 CBOUCTBAX Lbnzuqecxm SIBJICHHH H

% A HB)’HEHHL]X ﬂpHﬁOpOB U TEXHUYCCKHX YCTPOHCTX

|
l



HCIOJIB30BATE CXCMbl M CXEMATHUHbIC PUCYHKH H3YUEHHDBIX TEXHMUECKUX YCTPOICTB,
H3MEPUTENBHBIX MPUGOPOB M TEXHONOMMYECKHX MPOLECCOB MPH PELISHHH Y4eOHO-
NPAKTHYECKMX 3a/1a4, ONTHYECKHE CXEMBbI /118 TOCTPOEHHS H300pasKeHHH B MIOCKOM
3epKaje ¥ coduparollei nuHze

MPUBOINTE MPUMEPBI (HAXOTMTH MH(OPMALMIO O PUMEPAX) MPAKTHYECKOTO
MCIOIb30BAHMS (PM3HMHECKHX 3HAHWH B TOBCEIHEBHOI KM3HU 18 0OecrneyeHus
0e30macHOCTH NpH 0OpPALLEHHH C TPUGOPAMH H TEXHHUECKUMMU yCTpoHcTBamu,
COXPAHEHH 3/10pOBbSA H COO/IOACHHS HOPM IKOJIOTHYECKOTO MOBEIEHHS B OKPYIKAIOLIeH

cpejie

OCYLUECTBIIATh NOHCK HH(POPMALMK (PH3HUECKOI0 cofepKanus i ceth UnTeprer,
CaMOCTOATENLHO (POPMYJIHPYS MOUCKOBBIH 3a1pOC, HAXOAUTE MYTH ONpe/elieHus
JIOCTOBEPHOCTH NMOJIYYEHHOH HHPOPMALIMH HA OCHOBE MMEHOIIHXCS 3HAHMH 1
JOTIOJIHUTETBHBIX HCTOUYHHKOR

MCIOJIB30BATE TIPH BBIMOJTHEHHH Y4eOHbIX 3a/laHHi HayYHOTOMYJIAPHYO TUTEpaTypy
(hr3HYECKOrO COMIEPIKAHMS, CIPABOUHBIE MATEPHAIBI, PECYPCHI CETH Hurepher; Bnanets
MPHEMAaMH KOHCIEKTHPOBAHMS TEKCTa, NPeodpazoBaHis HHPOPMALIUH U3 O1HOM
3HAKOBOH CHCTEMBI B JIPYTYIO




1.20

c031aBaTh COOCTBEHHBIE [TMCBMEHHDBIC H YCTHBIE coobIIeHHs Ha OCHOBE HH(MOpMALIUK 13
HEeCKOIbKHMX HCTOUHHKOB (PU3MUCCKOTO COAEPIKanis, nyQIUHHO NPEACTaBIATh
pe3ysibTaThl POEKTHOH MK HCCIIeI0BATEBCKON ASITENBHOCTH, MPH 3TOM IPaMOTHO
HCII0/IB30BATH H3YUEHHbIH MOHATHHHBIA annapar u3y4aeMoro pasacia (PU3HUKKM U
COMPOBOXKAATh BBICTYMIEHHUE npe3eHTaUMen ¢ y4eToM ocobeHHOCTEH ay AMTOPHH

CBCPCTHHUKOB

[PH BBLINOJIHEHHH Y4eOHbIX MPOCKTOB U pccIe0BaHuH (PH3HIECKHUX MPOLIECCOB
pacnpesiensiTh 00S3aHHOCTH B IPYIIE B COOTBETCTEHH € MoCTaBJIEHHBIMU 3a1a4aMH,
CJIGMTD 3a BBITOJIHEHHUEM T1aHa IEHCTBUH W KOPPEKTHPOBATH IO, aJeKBaTHO
OLEHHBATb COOCTBEHHBIN BKJIA/I B A€ATEIBHOCTD TPYIIMbL, BRICTPANBATE
KOMMYHHMKATHBHOE B3aHMOACHCTBHE, MPOSBIIsiA FOTOBHOCTE paspeluarh KOH(IHKTbI

Hposepﬂ eMble 2JIeMEeHThI codepsRaHHus

—

Kon paznena

[TporepsieMble 2JIEMEHTbI COJIEPIKaHHs

Kon anemenra

| MEXAHWYECKWE SIBJIEHAS

Mexanuueckoe nBrKeHre. Marepuanbyas TOHKa. Cucrema oTcueTa

8.1




Cyna TPeHUs: CHIIA TPEHUs CKOLIKECHUS, CHa TPCHHA LIOKOS, APYTHE BHJIbI

OTHOCUTEJIBHOCTh MEXaHUYECKOTr 0 JIBHMKCHHS T

PagHOMEPHOE TPSIMOJIMHEHHOE IBHIKCHHE

HepasromepHoe MPSMOIMHEHHOE JIBMIKEHHE. Cpennssi 1
MrHOBEHHass  CKOpPOCTL Tena  HOpH  HEPABHOMEPHOM
JIBUIKEHHUH '

Vekopenue. PapHoycKopeHHoe npsAMOIHHERHOE ABHIKEHHE

CpobGoanoe nageHue. OnbIThbl [Tanune

PaBHOMEPHOE JIBHIKEHHE 110 OKPYHKHOCTH. [lepuos 1 yacTOTa OOPALICHHS.
JluneiiHag u yrjaoBas CKOPOCTH.

Lle HTPOCTPEM WTEJILHOE YCKOPEHHC

[lepsblii 3aK0H HbrOTOHA

Bropoii 3akoH HbtoTOH

Tperuii 3akon HproToHa

[TpyHIKN CYNEPIIOZHLIMK CHIT

Cuuia ynpyrocTu. 3aKoH l"yKa-

TpeHUs




8.14

Cuna TsSHKeCTH M 3aK0H BCCMHUPHOI'O TATOTCHMA. YCKOPEHHC CBO60,[IHOFO

najieHus
8.15
Jpewxenue mnanet Bokpyr Connua. [lepsas kocMHYecKas CKOPOCTb.
HepecoMOCTh M MEPErpy3KH
8.16 Papnosecue mMatepuaibHON TOUKH. AGCONIOTHO TBEPAOC TEIIO
8.17 PaBHOBeCHE TBEPAOrO Tela ¢ 3aKpPerieHHOH OCblO BpalleHus. MOMEHT CHITBI.
LleHTp TsKECTH
8.18 Wmnyibe Tena. Mamenenue umiyibea. MMmynbe cuibl
8.19 3aKOH COXpaHeHHs UMIIYJIbCa
8.20 PeakTHBRHOE IBHIKEHHE
8.21 Mexanudeckas paboTa U MOLLHOCTh
8.22 PaGoTa cui TSKeCTH, ynpyroctH, TpeHHs. CBA3b SHEPrHH U padoThl
8.23
[MoTeHuManbLHas 3HEPrus Tefa, HOAHSITOr0 Hajl MOBEPXHOCTBIO 3eMITH
8.24 -
TToTeHITHANBHAS JHEPIMs CKATON TIPYHKUHBI
8.25

Kunernueckas sHeprus. Teopema 0 KUHETHUECKOH SHEPIHH




8.26

3aKOH COXPAaHEHHS MEXaHHUECKOH dHEPriuH

8.27

[TpakTuyeckre padoThbI:
OnpeseneHue cpeHeii CKOPOCTH CKOMbIKEH s OPYCKa WK JIBHIKEHHNS

LIapHKa 10 HAKIOHHOH TIJIOCKOCTH.

Onpe/ie/ieHKe yCKOPEHU Tela NPH PaBHOYCKOPEHHOM JBHIKCHHH 110
HAKJIOHHOH IJI0CKOCTH.

Mcenenosanue 3aBUCHMOCTH ITYTH OT BPEMEHH [TPH PABHOYCKOPEHHOM
NBHKeHHK €3 HauallbHOH CKOPOCTH.

ITpoBepka PHIOTE3bI: ECITH TPH PABHOYCKOPEHHOM JIBHIAKEHHH 6e3
HauaIbLHOM CKOPOCTH MYTH OTHOCATCS KaK psijl HEYETHBIX HHMCEC, TO
COOTBETCTBYIOIINE NPOMEKYTKH BPEMEHH OJTMHAKORBBI.

HcenenoBanue 3aBUCMMOCTH CHITbL TPEHHS CKOJIBIKCHUS OT CHIIbI
HOPMAJIbHOTO JIaBJEHHSL.

Onpenenerne KO3QQULIMEHTa TPEHHS CKONBKEHHA.

Onpe/eneHHe JKeCTKOCTH NPYHKHHBI.

Onpe/enenye paGoThbl CHIILI TPEHHS IPH PABHOMEPHOM JIBHIKEHHH TeJIa 110
FOPH30HTAILHOH MOBEPXHOCTH.

Onpeenerue paboThl CHIbL YIPYTOCTH TIPH TIOIbEME Ipy3a ¢
HCMOJL30BAHHEM HEMOJIBUKHOIO U TTOIBHIKHOIO OJIOKOB




8.28
DuznuecKHe SBIEHUS B IPUPO/IE: TPUIIHBBI U OTIIHBbBI, ABHIKEHUE TIJIAHCT
CosiHeUYHOM CUCTEeMbI, PEaKTHBHOE JIBUKEHHME JKMBBIX OPraHU3MOB

8.29 o
TexHuueckune ycTpolicTsa: CIMOMETP, JaTUUKH
MOJIOZKEHUS, PACCTOSIHUA M YCKOPCHHS, PAKCTEI

MEXAHWUYECKHUE KOJIEBAHMA U BOJIHBI

9.1 .
KoneGarenbroe apuskenne. OCHOBHBIE XapaKTEPHCTUKH KOJIEOaHUH: NEPHOL,
4acToTa, AMIUITHTY/1a

9.2 . . )
MarteMaTHYeCKHit ¥ MPY;KMHHBIH MasTHUKK. [IpeBpaliieHHe SHepriu MpH
Kose0aTe/IbHOM JIBMIKEHWH

9.3
3aryxatomue  komebanus, BhIHY3K/IEHHBIE konedanms. Pesonanc

9.4 MexaHnueckue BosiHbl. CpoiicTBa Mexanuyeckux BosiH. [1poaospHbIe 1
rnonepeyHble BOMHBIL. JJIMHA BOJIHBL M CKOPOCTh €€ PacnpoCTpaHeHHs.
MexaHHuecKHe BOJHbBI B TBEP/IOM Telle, CCHCMHUYECKHE BOJTHbI

9.5 3Byk. [pOMKOCTB W BBICOTA 3BYKa. OTpasKeHHE 3BYKA

9.6 HH}pa3ByK H YJIbTPA3BYK

L : |




[TpakTHyecKHe pabOThI:

9.7
OmnpejeneHue 4acToThl W rnepuoaa kosiebanui
MaTeMaTH4Yeckoro MasTHHKA.
Onpe/jeneHue 4acToThl M Neproza KonebaHuil mpY;KHHHOTO MAATHHKA
WcenenoBaHue 3aBUCHMOCTH  IIEPHONA kos1e0aHui NMoABEIIEHHOTO K
HWTH Ipy3a OT JUTHHBI HUTH.
WccnenoBaHie 3aBUCHMOCTH — NepHoaa konebaHui MPY;KUHHOTO
MAasTHUKA OT MacChl rpy3a.
[TpoBepka HE3ABUCHMOCTH MEPHOAA konebanuii Tpy3a, MoABEIIEHHOro K
HUTH, OT MAacChl TPy3a M JKECTKOCTH MPYIKHHbL. M3mepeHue yCKopeHus
cBODOOIHOTO NafEHHs

9.8 Du3MUECKHE SBIEHMS B IPUPOJIE: BOCIIPHATHE 3BYKOB SKMBOTHBIMH,
seMIIeTpsCEHHE, CEICMUHECKHE BOIHDL, LIyHAMH, 5XO

9.9 ”
TexHuUecK1e YCTPOHCTBA: 9XO0NOT, HCTONb30BAHNE YALTPASBYKA B ObITY H
TeXHUKE

SITEKTPOMATHUTHOE TTOJIE U SJIEKTPOMATHUTHBIE BOJIHBI _

10.1 DNeKTPOMArHHTHOE TI0JIe. DIEKTPOMArHHTHEIC posiHBL CBOHCTRA
3IEeKTPOMArHUTHBIX BOJIH

10.2 [1Ixana NICKTPOMAarHUTHBIX BOTH

R




I

CBETa

104

10.5

[IpakTrueckne padoThl:
M3yuenue CBOACTB 371EKTPOMArHUTHBIX BOJIH C OMOLLBIO MOOUIBHOTO
tenedona

MDuzHuecKye SBICHHS B PHPO/ie: OMOJOTHHECKOE neiicTBUE BUJIMMOTO,
YABLTPAPHONETOBOrO U PEHTTEHOBCKOTO W3IYIEeHHH

JfleKTpoMarHuTHas npuposia ceera. CKOpocTh CBeTa. BonHoBbie CBOHCTRA

10.6 TexHuuecKne yCTpOHCTBa: Mcnonmoaama

31EKTPOMArHHTHBIX BOJIH JUTsl COTOBOH CBA3H
CBETOBBIE SIBJIEHW

11.1 Jlyuepas Mojenb cBeTa. MICTOUHHKH CBETA

11.2 [TpamoniHeiiHoe pacrnpocTpaHeHHe CBeTa

11.3 OTpakenue cpera. [lnockoe 3epKano. 3aKOH OTpaskeHHA CBETA

11.4
[Ipesomnenue cBeTa, 3aKOH NPENOMICHHS CBCTa. [Tonnoe BHyTpeHHEE
OTpakeHHe CBETa

11.5 Jlunza. XoJ nydei B JidH3e

11.6 Ornrudeckas — CHCTEMA hoToannapara, MUKPOCKOMNA W TeIE€CKONa

]




11.7

['naz  kax ONTHYECKas cHCTEeMa. brnuzopykocTb U

JIJIbHO30PKOCTh
11.8 Paznoxcenue Gesoro cgeta B crekTp. OnbiTel HeroToHa. Croskenue
CreKTpasibHbIX 1[BeTOB. Jlucnepcus ceera
11.9 ITpakTHyeckHe paboThI: _
HeenenoBanue 3aBUCHMOCTH YIJ1a OTPAXKEeHHs CBETOBOrO J1y4a OT yriia
najieHns.
M3ydeHue XapaKTepPHUCTHK H300PakeHHs NPEeIMETa B IIIOCKOM 3epKaJle.
Heenenopanye 3aBUCUMOCTH YIU1a NIPEI0MIIEHUS CBETOBOIO Jiyda OT yriia
najeHus Ha FPaHULIe «BO3AYX — CTEKIION.
[Tonyuenue n3o6paskeHHH ¢ MOMOLLBIO COOUPAIOLIEH JIMH3bI. Onpenenenue
OKYCHOTO PaccTOSHUS M ONTHUECKOH CHIIbl COOMpaIOIIEeH JIMH3bI.
OMNbIThI MO Pa3IOKEHUIO OEIOTO CBETA B CHEKTP.
OMNBITBI [10 BOCIPHSITHIO 1IBETA MPEAMETOB [PH MX
HaOIIOICHUHM Yepe3 1IBETOBbIE (PUIILTPLI
11.10 duznueckue aplicHus B npupose: 3atMenus Cosnua v JIyHel, LBeTa Tejl,

OTITHUECKHE sBJIeHUs B aTmMoc(epe (1BeT Heba, pedpakius, pajayra, MUPa)

11.11

TexHuueckre yeTpoHCTBa: OUKH, IEPUCKOII, (hOTOArNapar, ONTHYECKHUE
CBETORO/IBI
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12.1 OnbiTel Pesepdopaa v nuaHeTapHas MOJE/bL aTOMa. Mouenb aroma bopa
12.2 McmyckaHue ¥ MOroLeHe ceera aroMom. KeauThl. JluHeiiyaThle CEKTPDI
12.3 PauoakTHBHOCTh. Anb(a-, 6eTa- u raMma-u3/yueHus
12.4 Crpoenue atoMHoro anpa. HyknoHHas MOAEIb aTOMHOTO A/1pa. HzoTornbl
12.5 PajinoakTHBHbIC npeppatuenus. [lepuon noJjiypacrnaja
ATOMHBIX AJ1EP
12.6
Anepuele peaKumu. 3aK0OHEI COXpaHEHHs  3aps/l0BOTO U
MAaCcCOBOTO HHCET
12.7 DHeprus CBA3M aTOMHBIX sAnep. CBsizb MacChl H SHEPTHH
12.8 Peakiuu cvHTe3a 1 aenenus aaep. Merounuin snepriuvt CONHIA U 3B€3]1
12.9-

Slnepnas sHepreTuka. JlefcTBre pasMoakTHBHEIX W3ITyUeHWH Ha JKMBbIC
OpraHu3mMbl




12.10 [TpakTHYeCKHe pabOThL:
HaboieHHe  CIUIOLIHBIX H JAMHERYATBIX  CHEKTPOB H3JYUYCHHUS.

MceseoBaHye TPEKOB: H3MEPEHHE SHEPTUH HACTHLbBI 10 TOPMOZHOMY TIYTH
(no dororpadusm). M3mepenne paHoakKTHBHOTO tona

12.11
@u3HuecKue SBIEHUS B IPHPOJIE: €CTECTBEHHDIH PATMOAKTHBHBIH (hOH,

KOCMHUECKHE NTy4YH, PaJHOaKTHBHOE U3/TyHeHHE MPUPOIHBIX MHHEPAIIOB,
neHcTBUE

pa,ﬂ“OﬂKTHBHbIX HBJ’I)/"-ICH]/II::I Ha OpraHusM YeJloBeKa

12.12 N .
TexuuuecKue yCTpOHCTBa: CIEKTPOCKOI, HHANBHYaJbHBIH 103UMETP,

kamepa Busibcona




NEPEYEHD (KOJIM®UKATOP) PACOPEAEJEHHBIX 10 KJIACCAM ITPOBEPSEMBIX TPEBOBAHUI K
PE3YJBTATAM OCBOEHUMSI OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMbBI OCHOBHOI'O OBLIEI'O
OBPA3OBAHUS U DJIEMEHTOB COAEPKAHHMA 110 ®PU3UKE

JIns MpoBeIEHNsT OCHOBHOTO rOCY/1apCTBEHHOr0 3K3aMeHa 1o dum3nke (nanee — OI'D 1o husmke) HCTIOAB3YETCH MEpeUeHb (koguduraTop)
nposepsieMbix TpeboBanui K pesylibTaTaM OCBOCHHA OCHOBHOIT 08pa30oBaTENBLHOM IIPOrPaMMbl OCHOBHOIO 00LLEro 00pa3oBaHUs U 3JIEMEHTOB COLEPIKAHUA.

IIposepsiemble Ha OI'D no pusnke TpeDOBAHUS K Pe3yJbTATAM OCBOCHHSA OCHOBHOII

06pa30BaTEIBLHOM POrPaMMbl OCHOBHOI'0 00111€ro o0pazoBaHus

Kon [TpoBepsiembie TpeOOBaHMS K NPEIMETHBIM PE3yJIbTaTaM $a30BOI0 YPOBHS OCBOCHHUS w

r

[POBEPSEMOTO OCHOBHO# 06pPa30BaTENbHOM MPOrPaMMbl OCHOBHOIO 0OLIETO obpa3oBaHus Ha OCHOBE |

‘ TpeboBatus Oroc




[Monumanue ponn GU3MKKM B HAYYHOH KapTHHE MUPa;

chOPMHUPOBAHHOCTE Ba30BbIX NPEACTABICHHH O 3aKOHOMEPHO#H CBSI3H W [103HABAEMOCTH
ABJIEHMI [IPUPOIBI, O POIH SKCTIEPUMEHTA B (PH3HKE, O cucTeMoobpasytolen posiu
(U3MKK B Pa3BUTHH €CTECTBEHHEIX HAYK, TEXHUKH 1 TeXHOJIOrHiH, 00 3BOJIOLMH
(M3HUECKHUX 3HAHMH U UX POJIY B 1IEJIOCTHO} €CTeCTBEHHOHAYHYHOH KapTHHEe MHUpa, O
BKJIA/Ie POCCHHCKHX H 3apyDeKHBIX yUEHBIX-(PU3HKOB B PA3BUTHE HAYKH, 00bscCHEHHE
POLECCOB OKPYIKAIOLIErO MUPa, Pa3BUTHE TEXHHUKH H TEeXHOJIOTHH

3HaHW O BUAAX MaTEpHH (BELIECTRBO U TN0JIe), O ABMIKEHHH KaK criocobe CyILEecTBOBAHMS
MaTepHH, 00 aTOMHO-MOJICKYJISIPHOH TCOPHH CTPOCHHS BELLECTRA, O thuzmyeckoit
CYLLHOCTH ABJICHMI MPHPOL! (MEXAHHUYCCKHX, TEIVIOBBIX, SIEKTPOMATHUTHBIX 1
KBAHTOBBIX); YMEHHE Pa3IHuaTh SBIEHUA 110 OMHCAHHIO UX XAPAKTEPHBIX CBOICTB W Ha
OCHOBE OMbITOB, IEMOHCTPUPYIOLLUX JaHHOE (PHU3HUECKOE ABJICHHE;

yMEHHE Pacrio3HaBaTh MPOsBICHHE H3YUCHHBIX (Gu3HUeCKUX ABJEHUH B OKPYKaIOLLEM
MMpE, BbIIE/ss MX CYIIECTBEHHBIE CBOHCTBA (npu3HAKK)

(VS

BriafeHne 0CHOBAMH NOHATHHHOIO anmnapaTta i CHMBOIMYECKOTO A3bIKa bu3NKH U
MCMONB30BaHMe WX Ul pellieHus yueOHbIX 3a/iat; yMEHUE XapakTepu3osaTh cBoicTBa
Tes1, (PU3MUECKHE SIBIECHHS W TIPOLIECCHI, HCTIO/b3Y sl (QyHAaMeHTATbHbIE W OMITHPHUECKHE
3aKOHBI




VMeHHE OMUChIBATh M3YUEHHbIe CBOHCTBA Te/l M (PU3HUECKUE ABJICHHUS, MCTONIb3YA
(U3HUCCKHE BETHYMHBI

Briafenie OCHOBaMK METOIOB HAYYHOrO TIO3HAHMS ¢ Y4ETOM COOJIOCHHNS NPaBHIl
Ge30MmacHOro Tpyaa:

naGoaeHme GUAMUECKUX SBIEHUI: YMEHHE CaMOCTOATENBHO COOMPaTh
5KCIIePUMEHTANBHYIO YCTAHOBKY M3 IAHHOrO Habopa 000pyA0BaHKS 1O MHCTPYKUHH,
OMUCHIBATH XO/ OMBITA M 3aMUCHIBAThL €70 Pe3y/bTaThbl, (POpPMYJ/IMPOBATE BbIBOJIBI;
NpOBE/IEHHE MPAMBIX M KOCBEHHBIX H3MEPEHUH (PU3NUCCKHX BEIMYHUH: yMEHHE
MIAHUPOBATH M3MEPEHHS, CAMOCTOATEILHO COOMPATh YKCICPHMEHTAIBHYIO yCTAHOBKY
MO MHCTPYKLUMH, BBIYUC/ISTh 3HAYCHHE BEJMUHMHBI M AHATH3HPOBATE MOy HCHHbIC
pe3y/ILTaThl ¢ YUETOM 3a/IaHHON NOTPELIHOCTH PE3yIbTaToB U3MepeHHH; IpoBeIeH e
HECTTOMHBIX SKCTIEPUMEHTATBHBIX MCCIENOBAHHIA; CAMOCTOATEILHO COOUpPATh
JKCTIEPUMEHTANIBHYIO YCTAHOBKY M MPOBOAMTD MCCIENIOBAHME 10 HHCTPYKLIMH,
HPBHCTaBﬂﬁTb HOﬂy‘{eHHble 3daBUCHMOCTH (i)ﬂi%l/llleCI{l/lX BCJIMYHH B BHJC TaGJ’[HLl 51
rpaMKOB, YHUTLIBATH MOIPEHIHOCTH, AENATh BBIBOILI 10 PE3Y/IbTATAM HCCIELOBAHM




[Monumanue XapaKTepHbIX CBONUCTB (hUzHHECKHX Mo/lesen
(MaTepuanbHas To4Ka, abCOMOTHO TBEPAOE TENO, MOJIE/IH CTPOEHHUSI FasoB, JKUJIKOCTEH 1
TBEp/bIX TEN, [JIaHeTAPHAs MOJIENb ATOMA, HYKJIOHHAsA MOJIe/Ib aTOMHOTO anpa) v
yMEHHE NPUMEHATh MX 115 O0BACHEHHs (PUBMUECKHX MPOLECCOB

VMenHe 00BACHSTh (H3MYeCKHe MPOLECChl H CBOFCTBA TEI, B TOM HHCJIC H B KOHTEKCTE
CUTYalMi IPAKTHKO-OPHEHTUPOBAHHOTO XapaKTepa, B YaCTHOCTH, BbIAB/IATE MPUHHHHO-
CIIEICTBEHHbIE CBA3H H CTPOUTH OOBACHEHHE C OTIOPOH Ha H3YUYeHHbIE CBOHCTRA
(u3UECKUX ABICHHH, QH3UUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH H MOJG/TH

VMeHHe pelaTh pacueTHble 3a1auk (Ha Gaze 2-3 ypaBHeHHI), HCIOJIL3YsI 3aKOHEL U
OPMYJIBI, CBA3BIBAIOLINE (PH3MYECKHE BEMMUMHDI, B YACTHOCTH, 3aIIMCBIBATL KPATKOC
YCNOBHE 38/1a4H, BbIABIIATH HEJOCTAIONIHNE AaHHbIC, BLIOMpPATh 3aKOHBI H (POPMYJIbI,
HeoOXOAMMBIE 715 €€ PEIeHHs, UCIOJIB30BATh CIIPABOUHbBIE AaHHbIC, TPOBOAKTL
pacUeThl M OLIEHHBATL PEATHCTHUHOCTE MOJYUEHHOIO 3HAUEHUS (pr3UHeCcKOi BETUYHHbL
yMeHHUe ONpe/IeNsiTh Pa3MEPHOCTb (PUIHYECKOH BETHUMHDL, NOJy4eHHOH MpH peleHnH
3a7a4m

VMeHHe XapakTepu30BaTh PHHLMILI ISHCTBUA TEXHUYCCKUX YCTPOHCTE, B TOM HHC/IC
OLITOBBIX IIPUOOPOB, H IIPOMBITIIEHHBIX

TEXHOMOMMYECKMX MPOLIECCOB 10 MX ONHUCAHUIO, HCTIOIL3YS 3HAHMS O CROMCTRAX
(u3MUecKuX ABNCHIIT ¥ HeOOXOMMMBbIE (PHU3MICCKHE 3AKOHOMEPHOCTH




UYCCKUX fABJIEHHAX B ﬂOBCSﬂHﬁBHOﬁ JKU3HK [1J1

| V MeHHE HCTIONb30BaTh 3HAHMS O OU3
obecrederns Oe30MacHOCTH NPH 00paLleHuH C GBLITORLIMY MTprUOOpaMu U TEXHHYECKHMH
YCTPOHCTBAMH, COXPAHEHHs 310pOBbA H COBI0AEHHS HOPM IKOJIOMMUYECKOro MOBEACHHA
B OKpYZKatoLleil cpe/ie; TOHUMaHHe HEOGXOMMMOCTH [PUMEHEHMS! JOCTHIKEHMH (UMK

10

W TEXHOJIOIMMH

1 panoHall LHOT'O TP HpOJlOlIOHb?;OBaHHﬂ

| OmbIT NIOMCKa, NpeoOpa3zoBanus U MpEICTaBICHIA uH(popMaLHK (HPU3HUECKOTO
cojepIKanusl C HCTONL30BAHUEM HHPOPMAIIMOHHOKOMMYHHKATHBHbIX TEXHONOTUH;
yMeHHe OLEHUBATE JIOCTOBEPHOCT nosydeHHoi HHGOPMALIMH Ha OCHOBE HMEIOLIMXCA
AHAHUIT ¥ TONOMHUTETBHLIX HCTOUHHKOB, YMCHHE HCMOL30BATE TPU BLITOJIHEHUH
yueOHBIX 3alaHHH HAYYHOTIOMYIAPHYIO nuTepatypy (pU3HUECKOro CoACpKanHi,
CIPABOYHEIE MAaTEPHAIIbI, PECYPChI CETH WUnrepHer; BnajacHre 0a30BLIMU HAaBBIKAMM
npeoGpasopanus HHGOPMALIAH 13 OJIHOM 3HAKOBOM CHCTEMbI B IPYTYIO; YMEHHE
c031aBaTh cOOCTBEHHBIE MUCBMEHHBIC M yCTHBIC co0OLIeH s Ha OCHOBE UH(OPMALIMH 13
HECKOJBLKHUX HCTOUYHHKOB




[lepedeHb 3/1eMEHTOB COAepKanpus, MpoBepsieMbIx Ha OI'3 1o puzuke

Kon IIpoBepsieMbli 3MeMEHT Co/lepKaHNA
1 MEXAHWYECKME ABJIEHMA
1.1 Mexanuyeckoe aBrKeHHe. Marepuanbiag Touka. Cuerema orcdera. OTHOCUTENILHOCTh
JIBUKEHHS
1.2
PaBHOMEpHOE M HepaBHOMepHOe ABisKkeHHe. CpeaHsis cKopocTk. PopMyna 1Sl BbIYHCICHUS
cpeHel CKOpoCTH:
A
v=__
i
1.3 . '
PagroMepHOE NPAMOJTHHEHHOe JIBMKEHHUE. 3aBUCMMOCTh KOOPAMHATBI T€a OT BPEMCHH B ClTyHae
PABHOMEPHOI'O NPAMOIMHEHHOIO JABHKEHHS!
X(t) = xp + Vit
I'pahukH 32BUCHMOCTH OT BPEMEHH JUIS MPOEKLIMK CKOPOCTH, MPOEKLMH MEPEMELUCHHS, TTYTH,
KOOPAMHATHI TIPH PABHOMEPHOM MPAMOJIMHEHHOM JBHIKCHHH
1.4 3aBHCHMOCTE KOOPAMHATHI Tella OT BPEMCHH B CITY4ae paBHOYCKOPEHHOIO HPSMOITUHEHHOIO

JIBHIKEHHSA:




2

x(t) = x + vt + %

(DOPM}"JH:! 715 TTPOEKIMH ﬂCpEMeLLLEHHH, MpoeKLHH CKOPOCTH U [IPpOEKLHH YCKOPEHHA Mnpu
paBHO}’CKOpeHHOM HpﬂMOJ’[HHeﬁHOM JABUKEHHH!

2

g = a,t
x = Vot i e
L (rx) == V0x+ ay ra

a,(t) = const,

V2x2 — VIx2 = 2axsx.

Fpacbuxu 3aBUCUMMOCTH OT BpeMeHH AJ1s MPOEKLIHH }/CKOPEHI/IH, MPOCKUKHH CKOPOCTH, MPOEeKLHH
nepemelueﬂuﬂ, KOOp,}IHH&TbI npu p‘dBHOYCKOpeHHOM HpﬂMOHHHeﬁHOM JBUKCHHUH

e Tena rno BepTHKajll

Cpoboanoe nageHue. Gopmysibl, OMUCHIBAIOLIHME cpoboaHOE MafeHH
(nBWIKEHHE Tesla BHU3 WK BBEPX OTHOCUTEJILHO MOBEPXHOCTH 3€MITH). I'paduky 3aBUCHMOCTH
OT BpeMeHH 1715 IIPOCKLIMH yCKOPEHHA, [POEKLIMH CKOPOCTH H KOOPJMHATEI MPH cBOOO/THOM

najeHyH Tesa Mo BepTUKaIHn

S —



CKOpOCTb PABHOMEPHOTO [IBUKEHHS Tejla M0 OKpYKHOCTH. Hampas/ieHne ckopocTH.
dopmMyna 7151 BBIYMCIEHHs CKOPOCTH Hepes pajiiyc OKPYIKHOCTH U MEPHOJL obpatieHus:

_2mr

LleHTPOCTPEMUTENBHOE YCKOPEHHE
[U15 BBIYMCIEHUS YCKOPEHHSI:

. HanpagsieHue LeHTPOCTPEMHUTENBHOTO yekoperust. Popmyna

dopmyTa, CBA3LIBAKLIAS IEPHOJL U HACTOTY 0OpalleHus:

v=_
1.7 Macca. [T10THOCTE BeliecTRa. Popmyna Ajs BbIYHMCICHHS TUIOTHOCTH:
m
1.8 Cuna — BekTopHas Gusudeckas pejinunHa. Cnoxenue cun
1.9 Slnenne unepuuu. [epeolii 3akoH Herotona




Bropoit 3akon HeloTona:

F=mxa.

CoHarnpasieHHOCTh BCKTOpa yCKOpeHUs Tena M BEKTOpA CHIIbI,
JIeCTRYIOWICH Ha TEJ0

BiaumoneticTeue Ten. Tpetuii 3akod Herorona:

ﬁ

Fp1 = Fip
1.12 TpeHue MoKOos ¥ TPeHHe CKONbKeHUs. DopMya 1A BbIYUCIICHHS MOIYIIA CHIbI TPEHHA
CKOJIb/KEHUS!
Frp = HXN
1.13 Tedopmalus Tena. Ynpyrue u neynpyrue ae(opmatiuu. 3akoH ynpyro# aedopmanuu (3aKoH
['yka):
F=kxAl
1.14 BcemupHoe TAroTeHHe. 3aKOH BCEMHPHOTO TATOTCHH:
- =gt .
72

Cuna TsKecTr. Y eKopeHHe cBOOOIHOTO MaACHHSL.

(DOpMyJ'[El 1718 BBIYHUCEHH CHITBI TSKECTH BOMM3H [TOBCPXHOCTH Semiu:

'F=mg.




ILBM,KeHHe rutaHeT BOpri‘ ‘ConHua. Hepsaa KOCMUUecKas CKOpOCTb “HepecoMocTh 1 ueperp\ 3KH ‘

MMIyJIbC CHCTEMBI TEIL. ’

il/bmeHmne umiyJibca. MMIysbe Chilbl J

]

1.16

3aKOH COXPAHEHHMS UMITYIbCa N1 3aMKHYTOI CHCTEMBbI TEIT: ‘

e e e

» pP= m]vH m, v, = const.

’eawmnﬂoe LIBH}KGHHC ‘

Mexaﬂw{ecxaa pabora. @opmyna AIA BLIMHCACHAA paboThl CHIIbL:

A= Fsxcosa.

1.18 KuneTudecKkas U [HOTEHIMATIbHAT SHCPrua.

tl)opmyna 115 BhIYHCICHMA KHHCTH‘]BCKOﬁ DHEPIHUH:

1




TeopeMa 0 KHHETHUYECKOH 2HEPIHH.
DopMya s BHIUMCIEHUS NOTEHIMATLHON SHEPruy Tena, MOAHATOro Ha/l 3emiei:

E, =mgh
1.19 MexaHHyeckas IHeprus:
E= Ek + Ep.

3aKOH COXpaHeHHs MEXaHHUeCKOH sHeprini. DOPMYa A 3aKOHA COXPAHEHHs MeXaHHYECKOH

SHEPryuH B OTCYTCTBHE CHJI TpeHHA:

E = const.

[TpeBpailieHre MEXaHHUECKOH SHEPTrHU MPH HAJTHYHUU CHIIbL TPEHUSA

1.20 [TpocThle MeXaHU3MBbI. «3010TOE MPABKIIO» MeXaHHKH. Pbrdar. MOMEHT cuibi:

M=Fl

VYeaoBHEe PABHOBECHS phlvara:

M]+M2+...:O.




[ToaBWIKHBIH ¥ HEMOABUIAKHBIH OJIOKH.

AHOJ’I

— e3Had

KIIJ1 npocThix MeXaHu3MoB, 1| = =—
Asana%HHaH

JlapneHue TBEPAOIo Tela.

(DopMyna J1s1 BEIYUCTICHUA JaBJICHWS TBEpAOro Tena:

ft

=
S

Jlapnenue raza. ATMOC(EpHOE JIaBICHHE.
[ MApOCTATHHECKOE IABJICHUE BHYTPH JKHAROCTH.

dopMyJia [T BLIYUCTIEHHS NaBICHUA BHYTPH HHAKOCTH:

p = pgh + Pam

3akoH ITackans. [ MapaBIHUeCKUi Mpecc

3akoH Apxumena. PopmyJia i ONPEACICHHA BBITAIKHBAROLLEH CHIIbI, ISHCTBYIOLLEH Ha TEIO,
MOrpy’KEHHOE B KUKOCTb WITH ras:

Biage— PV

Venopue Mnasanns Tesia. [iapaHue cya0Bs M BO3AYXONIaBaHne




-

1.24

Mexanuueckue konedanus. AMITHTY/1a, MEPUO U HacToTa kosieDaHui.

1
@opMy1a, CBA3bIBAOLLAS YACTOTY H IIEPHOJL kosnebanui: V :}-

MaremaTHuecKuii U NPy KHHHBLIH MaaTHUKK. [IpeBpallenue SHEPruu TipH KosedaTeIbHOM

MexaHuueckHe BoJiHbL. [IpoA0O/IbHEIE K MONEPEUHbBIE BOITHBL. JlnuHa BOJIHBI U CKOPOCTD

125
JIBVKEHUH
1.26 3atyxatoipe koneGanus. BoiHyKAEHHbIC konebanus. Pezonanc
1.27
pacrnpoCTPAHEHHs BOJIHBL
A=vT
1.28

S e ———————

3ByK. [ POMKOCTB ¥ BbICOTA 3BYKA. OrpaeHne 38yKOBON BOJIHBI HA TPAHHULE IBYX CPE/l.
Undpa3Byk U yIbTPa3ByK




1.29

I

[TpakTrueckue paboThbI

Mzmepenue cpenHei MIIOTHOCTH BELIECTRA; APXMMEIOBOMH CHJIbI; YKECTKOCTH MPYKUHbL,

k02 (HHULMEHTA TPEHHS CKOJIBKEHU: paboTbl CHIIBI TPEHHMSI, CHITBI YIIPYTOCTH; CpeHe
CKOPOCTH ABIKEHUs OpycKa 1o HAK/IOHHOM [I0CKOCTH; YCKOpeHHs OpycKa Npu JABHKEHNH 110

nepuosa KonebaHuH NPyKUHHOTO MasTHUKA; MOMEHTA CHIIBL, JCHCTBYIOLIErO Ha pbIvar; padoThl
CHITBI YIIPYTOCTH TIPH TO/IbEME IPY3a € NOMOLLLIO HEMOABHIAKHOTO OnoKa; paboThl CHITEL
YIPYTOCTH IIPH MOIbEME IPY3a C TIOMOLLBIO NOJBHIKHOTO GJoka.

WcceopaHie 3aBUCHMOCTH apXMMEI0BOH CHIIbL OT 00beMa MorpyKeHHoH

YacTH TeNla ¥ OT [TOTHOCTH JKHAKOCTH, He3aBUCUMOCTH BLITATKUBAIOIEN CHITBI OT MACCHI T4,
CHJIbI TPEHHMS CKOJIBIKEHHUs OT CHIIbI HOPMAJILHOTO JABCHMA 1 OT pojia MOBEPXHOCTH; CHITbI
YIPYroCTH, BO3HUKAIOLIEH B MPY/KHHE, OT CTENEHH nedopMaLiK NpY/KHHEL YCKOpeHHsi Opycka
OT yIJla HAKJIOHA HAMpaB/AIoLIeH; NepHoia (4acToThl) KO/IEOAHMA HUTSHOrO MAaATHUKA OT
JUIHHBL HUTH; Mepro/ia KoneGaHuii MpYKHHHOTO MasTHHKA OT MAcehl rpysa i JKECTKOCTH
[pYKHHbIL; HCCENOBAHHE HE3aBUCHMOCTH NEPHOIA koedanii HUTAHOTO MagTHUKA OT MacChbl
rpy3a. [lpoBepka yc/I0BUs PAaBHOBECHS pbltara

HAKJIOHHOH MJIOCKOCTH; 4acTOThl H rnepuoia xoJiedaHui MaTeMaTH4YeCKOro MasgTHUKA; 4aCcTOThl H
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YHBIMH CKOPOCTSIMHU B JKHBOH 1
HEKMBOH TIPUPOTIE, ACHCTBHE CHIIbI TPEHHSA B MPUPOIC U TEXHHMKE, NPUIUBbI U OTJIMBbI,
aBuxenue ranet CoJHeuHOH CHCTEMBI, PEAKTHBHOS IBHIKCHHE JKMBBIX OPTaHH3MOB, PbIUaru B
Tesle ue0OBeKa, BIMAHKHE aTMOC(EPHOrO 1aBICHH Ha JKMBOM OpraHU3M, M1aBaHue puio,
BOCIIPMSITHE 3BYKOB JKHBOTHBIMH, 3eMJIETPACCHNE, celicMHUYECKHE BOJIHBI, LIyHaMH, 9X0

MuzHueckye SBJICHUA B IPUPOE: PHUMEpb! ABMMKEHNA C pas/in

TexHHUeCKHE YCTPOHCTBA: CIIMAOMETP, NaTHHKH HOJOK
AMHAMOMETP, NOJALUIMIHHKH, PAKETBI, pbiHar, [OJIBHMIKHBIN W HENOBHKHBIA OJI0KH, HAKIIOHHAS
[I0CKOCTD, MTPOCTHIE MEXaHU3MbI B OBITY, cooBIAoIIMecs coCy/Ibl, YCTPOHCTBO BOAOMPOBOAA,
FUPaBIMYeCKHH Npece, MaHOMET, GapoMeTp, BBICOTOMEP, OPIIHEBOH HACOC, apeOMETD,
HXONOT, UCTIONB30BAHHUE YIbTPa3ByKa B ObITY M TEXHHKE

eHUs, paCcCTOAHMA H YCKOPCHHA,

TETUIOBBIE SIBJIEHUS

OcHOBHBbIE NOTOKEHHS MOJIEKYJIAPHO-KMHETHUECKOH TEOPHH CTPOCHHA periecTsa. Mojenu
TBEPIIOTO, KMIKOIO M razo00pasHoro cOCTOSHMIL BelecTRa, KpucTanindeckie 1 aMopdHbie
Tena

JlpikeHue yacTHll Belectsa. Cria3b CKOPOCTH JBHIKEHHA 4
newkenue, 1uddysns

acTHIL ¢ Temmeparypoil. bpoyHosckoe

CmMauMBaHHe W KanmWIAPpHLIC SIBITCHHS

Tennopoe pacllMpeHHe U CHKATHE
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2.6 BuyTpennss sneprus. PaGora u Tensonepeiada Kax crocoObl M3MEHEHHS BHYTPEHHEN 3HEPIrHU
2.7 . .
Buibl TEIUIONepeaayur: TeronpoOBOAHOCTb, KOHBEKLMA, H3TYYCHHC
2.8
HarpepaHue 1 oxaasxkaeHue Ten. KonuecTso TerjoTh. VnesbHas TeroeMKOCTh!
Q=em(t;— 1))
2.9 3aKkoH COXpaHEHHS SHEPrMM B TETUIOBBIX MpoLieccax. Y paBHeHHe TEMI0BOro GanaHca:
Q+Q+..=0
2.10 Hcnapenue H KoHeHcalms. M3MeHenne BHyTPEHHEH SHEPIHM B MPOLECCE HETApEHITs 1
KoHIeHCalmH, KineHue JuAKOCTH. Y ienbHas Tem1oTa napoodpazoBanus:
=@
m
2.11
BraskHocTh BO3AYXA
2.12 [Lnasnenue U KpucTainu3auus. Msmenenne By TpeHHEH SHCPIUHU TIPH TUIABICHUH 1

KpHCTaIIU3alnH. VY nenwHas Tenjiora niaBJIeHHA,




2.13

%BHyTPEHHHﬂ 3HEprus CropaHus TOMIHBA. V fesibHas TEMUIOTa Cropanys TOTUIMBA:

[TpuHLMITBE] paboThbl TETLIOBBIX JIBUTATENIEH. KIT/1 TeruioBoro JABHraTe/is

UsmepeHHe yaelbHOH TeMI0eMKOCTH METAIMUECKOTO LIMITMH/IPA; KOIHUeCTBa TEIOTEL,
MOJyUEHHOTO BOJOH KOM HATHOM TeMMepaTypbl (PHKCHPOBAHHOH MACChl, B KOTOPYIO ONMYLIEeH
HarpeTbli LMWIMHAP; KOIMYECTBa TCIOT, OTAAHHOTO HArPeTBIM LIMHAPOM, MOC/IE OMyCKAHHA

| ero B BOAY KOMH&THOﬁ TeMmnepaTypbl; OTHOCI/ITGHBHOﬁ BJ1IAJKHOCTH BO3JTYXd, y,ﬂe.ﬂbHOPI TEIJI0ThI

HccnenopaHie W3MEHEHNs TeMMepaTypbl BOLL P PasNUUHbBIX YCIOBUAX; SIBICHHA
Ter1000MeHa TTPH CMelMBaHuK XOJIOJIHOH 1 ropaueii BOJIbI; MPpOLecca HCrapeHust

_Q
9"m
2.14
2.15 [pakTuueckue padoThbl
rJiaBJIcHMA JibJda.
2.16 duarueckue SBIeHHs B MPUPOIS: NOBEP

{HOCTHOE HATSIKEHHME W KalluJIsPHbIC SIBICHHS B )

npupoae, KpUCTALIB! B IPUPOJIE, wanyuenre COMHLA, 3aMEP3aHHe BOTIOEMOB, MopcKHe OpH3bl:
oGpasoBaHie POChL, TyMaHa, nHes, cHera
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TexHMUYeCKHe YCTPOUCTBA: KAMUILIAPbL, IPHMEPBI UCNOAb30BaHHA KPUCTA/LIOB, JKHJIKOCTHBIH

TEPMOMETP, AaTUHK TEMIEPATYPbI, TEPMOC,
CHCTEMA OTOIUIEHHS IOMOB, PHIPOMETPBI, ICHXPOMETP, MapoBas TypOuHa, ABUraTelb
BHYTPEHHEr0 CropaHms
3 SJIEKTPOMAI'HUTHBIE SIBJIEHM A

3.1 Dnekrtpuszanus Ten. JBa Buaa 2J1eKTPHYECKHX 3apsaioB

32 BsaumoelicTBHE 3apsKeHHBIX Tell. 3akoH KynoHa

3.3 3aK0OH COXpaHeHHs 3JEKTPUUECKOro 3apsijia

3.4
Dnektprteckoe none. HanpskeHHOCT JIEKTPHUYECKOTo 1oJist. [IPHHLKMI CyNepro3niuy
3MIEKTPUYECKHX N10JIeH (HAa KaYeCTBEHHOM YPOBHE)

3:5 HocHTeH 3eKTpHUHECKHX 3apsiioB. JleHcTBIE 2IeKTPHIECKOro MO HA SJICKTPUICCKUE 3apA/ibl.
TIpOBOAHUKH U JMDIIEKTPHKH

3.6 [TocTOsHHBII d1eKTpUUeckuil Tok. JIeHcTBIA 2eKTprUUeckoro Toka. Cria Toka. Hanpsxenue.
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37 DNEKTPUUECKOE CONPOTHBIEHHE. Y ACIBHOE JIEKTPHHUCCKOE COMPOTHBIICHHE!
R=2
s
3.8 3akon OMa 171 yuacTKa 37IeKTPHUYECKOH Lenu:
U
I=__
R
3.0 [ocenoraTeabHOE COeAMHEHHE IIPOBOIHHKOB!

I]ZIQ;UZI_J] +U2;R:R] +Rg.
ﬂapa.nnenwoe coeJIMHEHHUE NPOBOAHHUKOB pagHoro C-Ol'lpOTI/IBJ'leHHH:

U1:U2 ]:[1+12

Cmemadible coeqMHEeHHS MTPOBOIHUKOB

98]
—

PaGoTa H MOLIHOCTb 2JIEKTPUHECKOro TOKA.

A=U-1-4P=U"I
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A1

3akon /Lxovna-Jlenua:

3.12 OmbiT Dperena. MardHuTHoE 110/1¢ NpsiMoro NpoBOJHHKA ¢ TOKOM. JIMHMM MarHUTHOH MHJLYKLHH
3.13
MAarHUTHOE MoJie NOCTOSHHOrO MarHuTa. B3auMoaelcTB1e TTOCTOAHHBIX MArHUTOB
3.14 JlelicTBHE MArHUTHOIO NOJIA HA TIPOBOJIHHMK C TOKOM
3.15 .
OnbiThl apajies. SIBIeHue 21eKTPOMArHUTHOH MHIY KITHH. Ipasusio Jlenua
3.16

[TpakTHueckue paboThl

Vi3MepeH#e 51eKTPHUECKOr0 CONPOTHRIIEHHS PE3UCTOPA; MOLIHOCTH 3/IGKTPHYECKOTO TOKA;
paboTBhI HEKTPUUECKOrO TOKA.

Mcclie0BaHMe 3aBHCHMOCTH CHITBI TOKA, BO3HHKAIOLETO B MPOBOJAHMKE (PE3HCTOPDI,
JIaMII0YKa), OT HAMPSKEHMs HA KOHLIAX TIPOBOJHMKA; 3aBUCHMOCTH COMPOTHBIICHUA OT AJIMHDI
MPOROIHMKA, TTOLLALHN €T0 NONEPEUHOro CeUeH s U Y1E1bHOTO COMPOTHBICHH.

[IpoBepka npasuna JUIL . DJICKTPHUYECKCTO HaIIPsKEeHHs T1pU
MOC/IE/IOBATEILHOM COEIMHEHMH MPOBOIHMKOB; NPaBWia 1S CHIIbI JIEKTPHYECKOrO TOKa NpH
Mapa/ielbHOM COC/IMHEHHH MPOBOTHHKOB (PE3HCTOPLI M JTaMIO4Ka)




Duspueckye SBICHAS B IPHPOJIE: JIEKTPHUECKHE SBJIEHUS B aTMOC(EpE. JCKTPHYIECTBO KHBBIX
OpraHM3MOB, MarHUTHOE MoJe 3eMJlH, Apek( NOIOCOB, POJib MATHUTHOTO MOJA 1714 JKM3HH Ha
3emJie, MOJIPHOE CHIHME

3.18 TexHHUeCKHE YCTPOHCTBA: 3IEKTPOCKOT, aMIIEPMETP, BOJLTMETP, PEOCTaT, CHETHHUK
SEKTPUYECKOH IHEPTHH, JCKTPOOCBETHTE/IbHBIC npuGOopHl, HArpeBaTe/IbHbIE 2NCKTPONPHOOPbI
(mpUMepbl), STEKTPUIECKHE TTPELOXPAHUTEINH, STIEKTPOMATHHT, SJIEKTPOBHIATEL MOCTOAHHOTO
TOKa, reHepaTop MOCTOAHHOIO TOKa

3.19 DnekTpoMarHuTHbIe BOJIHBL. [1lKana 21eKTpoMarHHTHBIX BOJIH

3.20 Jlyueras Mozesns ceeta. [IpAvMonHHeHHOE pacIpOCTpaHeHHE CBeTa

3.21 3akon orpaseHus cseta. [liockoe sepkaiio

3.22 ITpenomiieHHe CBETA. 3aKOH MPEIOMICHHs CBETa

3.23 Jlucnepeus ceeTa

3.24
Jlunza. Xoa nyvueii B iuH3e. POKYCHOE PACCTOAHNE JIHH3BL. OnTHyeckas cHa JUH3LL
D=1/F

3.25

123 kaKk onrTuueckas cuctema. Onruueckue npubopst




3.26
ITpakThyeckie padoThl
M3meperye ONTHYECKOHM CHITBI cobuparolieil J11H3bl; POKYCHOTO paccTOAHMS cobupatouiei
nMH3BI (TI0 CBOMCTBY PaBeHCTBA PAa3MEPOB NpeaMeTa 1 u300pazKkeHus, Kor/jia npeaMer
pacrionokeH B IBOMHOM (hOKyce), MOKa3aTeNs NPeOMICHHs CTEKIA.
Vccieosanue CBOMCTBA M300PayKEHHs, IOJYUEHHOIO ¢ TOMOLLBIO cofOuparolei JMH3bIL
W3MeHeHHsT POKYCHOTO pacCTOAHMS JBYX CJIOKEHHDIX JINH3, 3aBUCUMOCTH yIi1a npesioMIeHHs
CBETOBOTO JTyda OT yIJla NaJeH|s Ha rPaHHULE «BO3AYX — CTEKIIO»

3.27 dusnueckre spaenns B npupoe: 3atmenns Connua u Jlynbl, LBeTa TeJ, ONTHIECKHE ABICHHA B
atmocdepe (LBeT HeGa, pedppaKiius, paayra, MUPaK) '

3.28 TexHHUECKHE YCTPOHCTEA: OUKH, MEPUCKON, (hOTOAMNMNAPAT, ONTHUCCKNE CBETOBO/LE!

4

KBAHTOBBIE SABJIEHM

4.1 PanroakTHBHOCTh. Ajlb(a-, beTa-, raMma-u3iyyeHus. Peakuuu anbda- u Oera-pacnaja

4.2 OnpiTel Pesepdopiia 1o paccesHuio anb(a-uacTil. [InaHerapHas MOJIETb ATOMA

43
Cocras aToMHOTO Aapa. M3oTons

4.4 ITepuoa nosrypacnana aToMHbIX 1€




4.5

H,E[eprle peaKlMH. 3aKoHbI COXpPaHEeHHA 3apA10BOro H MaccoBOTO YHCE

4.6
Du3uuecKUe ABIeHHs B IPUPOJIE: €CTECTBEHHbI Pa/IMOAKTHBHBIN (hOH, KOCMHYECKHE JTYYH,
pagMOaKTHBHOE M3JTyueHHe MPUPOIHBIX MHHEPAIIOB, neiicTBUE PaJIMOAKTHBHBIX M3JIyYeHHH Ha
OpraH{3M YesIoBeKa

4.7

TexHuueckue yCTpoHcTBa: CNEKTPOCKOII, MHAMBHYAILHBI 103MMETp, Kamepa Brnbcona,
sJIepHas SHEPreTHKa
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