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[HosicHUTE/IbHAA 3aIUCKA
PaGouast nmporpamma no ¢pu3uke Ha ypOBEHb OCHOBHOT'O OOIIIETO 00Opa3oBaHus s
oOyuaroruxcs 5-9-x kinaccos MAOY «COI c¢. AnekcanapoBkay pa3padoTaHa B
COOTBETCTBHUH C TPEOOBAHUSIMU:

®enepanbHoro 3akoHa ot 29.12.2012 No 273-®3 «0O06 o0pa3oBaHuM B
Poccuiickon @enepauum»;
o  mnpuka3a Munnpocsenienus ot 31.05.2021 Ne 287 «O0 yTBepKICHUH

denepanbHOrO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa OCHOBHOTO
o01iero o0pa3oBaHUs;
o« nprka3a MuHnpocsemenus ot 17.12.2010 Ne 1897 «O0 yTBEpKIECHUH
(enepanbHOro TOCYJAPCTBEHHOIO OOpa30BaTENbHOIO CTaHAAPTa OCHOBHOTO
00111eT0 00pa30BaHUMY;

o mnpuka3za Munnpocsemenus ot 18.05.2023 Ne 370 «O6 yTBepxkacHUU
dbenepanbHO o0pa3oBaTeNbHON  MPOTrpaMMBI OCHOBHOT'O oO1ero
o0pa3oBaHUs;

o mnpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yTBepxkaeHUH
[Topsimka opraHu3aliui U OCYIIECTBIICHUS] 00pa30BaTEIbHOW AEATEIbHOCTU TIO

OCHOBHBIM  001I€00pa3oBaTebHBIM MpOrpaMmMaM —  00pa30BaTEIbHBIM
nporpaMMmaM HaudajlbHOrO OOILEero, OCHOBHOTO OOIIEro M CpeaHEero oOIIero
o0pa3oBaHUs;
e y4eOHOTO TUTaHa OCHOBHOTO 00IIero 00pa3oBaHus;
o (enepanpHOIl pabouelt MporpamMMsI 1o yueOHOMY MpeaMeTy «Du3nKay;
o [Ilonoxenus «O pabouux mporpammax y4eOHBIX TIPEIMETOB, KypcoB (B TOM
YHUCJIE€ KypCOB BHEYPOYHOW MESTENbHOCTH), yueOHBIX Mmoayier MAOY
«COII c. AnexkcanapoBKay.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA
«_Pusuka_»

duszuka SABISETCA  CHUCTEMOOOPA3ymoIIMM JJIi  €CTeCTBEHHO-HAyYHBIX
y4eOHBIX PEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJIICHUM, M3ydYaeMbIX XUMHUEH, Ouosioruei, acTpoHomMued u ¢GU3NIECKON
reorpaduelf, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHYy MHpa,
npenocTaBisieT HauOosiee sICHble OOpas3lbl MNPUMEHEHHsS HAyyHOTo MeEToja
MO3HAHUS, TO €CTh CII0C00a MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OxHa M3 TVIaBHBIX 33434 (DU3MUECKOro 0Opa3oBaHUs B CTPYKType 0OIIero
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOH T'PAMOTHOCTU U
UHTepeca K HayKe y 00y4aronuxcs.




Nzyuyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENAINoJiaraeT OBJAJCHHE
CIIEIYIOIIMMU KOMIETEHTHOCTSAMH, XapaKTEPU3YIOIMMU €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCT:

e HAY4YHO 00BACHATH SIBJICHHS,

e OLCHHUBATH U IIOHUMATb 0COOCHHOCTH HAY4YHOI'O UCCJICAOBAHUA,

e HHTCPHIPCTUPOBATH JaHHBIC u HUCIIOJIB30BaTh HAay4HBIC
A0Ka3aTcJIbCTBA IJIA ITOJTYyUYCHUS BBIBOJIOB.

HEJIN N3YYEHUA YYEBHOI'O ITPEJIMETA « ®Puszuka»

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0O0OIIero oOpa3oBaHUS
ornpenenensl B Konuenmuu npenopaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenpHBIX opraHuzauusix Poccuiickoit @enepanuu, peaau3yrOIIMUX
OCHOBHBIE  00111€00pa30oBaTelIbHbIE MPOTPaMMbl, YTBEPKAEHHON pELICHUEM
Konnernn Munucrepcrsa npocemienust Poccutickoit denepanuu (MpoTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

Heau ndyyenuss Gusuku:

NpUOOPETEHUE HHTEpeca W CTPEMIICHHS OOydYalomuXcsd K HayIHOMY
W3YUYCHHUIO TPUPOIBI, PA3BUTHE WX HHTEIUJICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TIPEJCTABICHUN 0 HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
HCCJIEIOBATENIbCKOTO OTHOIICHHUS K OKPY>KAIOLIUM SIBJICHUSM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yJibTaTa H3y4YCHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;
dbopmMupoBaHUE TMPEICTABICHUN O poju (DU3UKHU JUIST PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE  TPEJACTABICHUH O  BO3MOXHBIX  chepax  Oymymei
poheCCHOHAIBHON JICSITSILHOCTH, CBSI3aHHOW C (DM3MKOM, TOJTOTOBKA K
JaabHEUIIIeMy O0OyUYEeHHIO B 3TOM HaMpaBJICHUHU.

JIoCToKEeHHE JTUX LEeleld MporpaMmbl NO (PU3MKE HA YPOBHE OCHOBHOTO
o011ero 0opa3oBaHusi 00ECIIEUNBACTCA PEIICHUEM CIICAYIOINX 3a4aY:

npuoOpeTeHrue 3HAHUM O JIUCKPETHOM CTPOEGHHUM  BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, J3JIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSIX;

npuoOpeTeHNe YMEHUN ONMUCHIBATh U OOBSACHATH (DU3UUECKHUE SBICHUS C
UCITOJIb30BAaHUEM IOJTyYEHHBIX 3HAHU;

OCBOCHHME METOJIOB PpEIICHHWS NPOCTEHMIIMX PAcUyE€THBIX 3a1ad ¢
UCIIOJIb30BaHUEM puznyeckux MOJIENEH, TBOPUYECKUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;



pa3BUTHE YMEHUHN HAOIOMATh PUPOTHBIC SBJICHUS U BBIMOJIHITH OTBITHI,
nabopatopHble  pabdOThl M HKCIEPUMEHTAIBHBIE HCCIEIOBAHUS C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX IPHOOPOB;

ocBoeHHUE MPUEMOB paboThl ¢ WHPOpMAIEeH (PHU3NIECKOTO COmepIKaHMUS,
BKJItOUYasi THPOPMAITIO O COBPEMEHHBIX JOCTIKCHUSAX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OIICHUBaHNE NH(POPMAITUH;

3HAKOMCTBO €O c(hepamu mpoecCHOHATBEHON NeATeTbHOCTH, CBI3aHHBIMU
C (QU3MKOH, W COBPEMCHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
TOCTHKEHUSIX (PU3MUECKON HAYKH.

MECTO YUYEBHOI'O IIPEJIMETA «®usuka»
B YYEGHOM IUJIAHE

B cootBerctBun ¢ ®I'OC OO yueOHbIi npenMeT «DPu3nKa» BXOJUT B
pEeIMETHYIO 001acTh « ECTECTBEHHOHAYUYHBIE MPEIMEThI) U SBIISAETCA
00s13aTenbHBIM U1 n3ydeHus. O01ee YuciIo YacoB, OTBEICHHBIX HA U3yUEHUE
¢dusuka, cocraisier 238 yacos: B 7 kitacce — 68 yacoB (2 yaca B HEJENI0), B 8
kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 102 gaca (3 yaca B Hellemio).

®OPMbI VUETA PABOYEN [TIPOI'PAMMBI BOCIIMTAHM S B PABOYEN

[TPOI'PAMME 110 ®usuke

Pabouass mnporpamma Bocnutanusa MAQY «COILI c. AjgexkcaHapoBka»
peaju3dyercssi B TOM 4YHCIe H Yepe3 HCIOJAb30BAaHHE BOCIHHMTATEJIHHOIO
NOTEHIHAJIA YPOKOB (PU3UKH.

Bocnurare/ibHbI NOTEHIHAJ NMPeAMeTa «(PU3NKa) pean3yercs yepes:

[ToOyxaenne oOywaromuxcsi coONIOAaTh Ha YPOKE OOILIETPUHATHIE HOPMBbI
MOBEICHUS,

npaBuia OOLICHHS CO CTapUIMMH (MeJaroruyeckuMu pabOTHUKaMHU) HU
CBEpPCTHUKAMH (00yYaromMMHCs), TPUHLUIBI YYEeOHON IJUCHMIUIUHBI U
CaMOOPTaHU3aLINH.

[TpuBneyeHre BHMMAaHHUA OOYYAIOIMIMXCS K IEHHOCTHOMY  aCHEKTy
M3y4aeMbIX Ha YpOKax TMpEIMETOB, SBJICHHUM, COOBITUH uepe3: —
oOpalieHre BHUMaHUSI Ha HPABCTBEHHBIE ACMEKThl HAYYHBIX OTKPBITHH,
KOTOPBIE U3y4alOTCs B JAHHBI MOMEHT Ha YPOKE;

Ha NPEJCTABUTENEH YUYEHBIX, CBSI3AHHBIX C U3YYa€MbIMU B JAHHBIA MOMEHT
TeMaMHM, Ha TOT BKJIJ, KOTOPbIA OHU BHECIIM B Pa3BUTHE HAILEH CTPaHbI U
MHpA, HAa JOCTOMHBIC MNOAPAXKAHUS IPUMEPBI UX KU3HU, HAa MOTHUBBI HUX



IIOCTYIIKOB; M CIIonb30BaHNE BOCIIUTATENBHBIX BO3MOKHOCTEN COJEPKAHU
y4eOHOro mpenmMera

e i1 (QopMHUpOBaHUS y OOYYAIOIIMXCS POCCUHCKHUX  TpPaJWLMOHHBIX
JYXOBHOHPABCTBEHHBIX W COLIMOKYJBTYPHBIX IIEHHOCTEH uepe3 moadop
COOTBETCTBYIOIIMX 3a/Jay sl pEUIeHMs, MpOOJEMHBIX CUTyaluud s
oOcykJeHus B Kiacce BxiroueHne B ypoK MIpOBBIX HPOLEAYp, KOTOpBIE
MOMOTaIOT MOAJIEPkKATh MOTHBAILUIO

e oOydarolmuxcss K TOJYyYEHUIO 3HAHWW, HAJIAKUBAHUIO IIO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOLIEHWA B KJacce, IMOMOralT YCTaHOBJICHHIO
noOpoxenareabHON atMocdepsl BO BpeMs ypoka. llpuMeHeHue Ha ypoke
MHTEPAKTUBHBIX (POPM pabOThI, CTUMYIUPYIOLIUX

® [I03HABaTEJIbHYI0 MOTHBalMIO oOydaroumxcs. [IpuMeHeHune rpynmnoBoin
paboTHI UK PabOTHI B Mapax, KOTOPbIE CIIOCOOCTBYIOT

® DpAa3BUTHIO HABBIKOB KOMAaHJIHOM pabOThl W B3aHUMOJCHCTBHUIO C JAPYTUMHU
oOyuaromumucs. BpiOOp U KCIOJIb30BaHKE HA YPOKaX METOAOB, METOJUK,
TEXHOJIOTHI, OKa3bIBAFOIINX

® BOCIIMTATEIbHOE BO3JEHCTBME HAa JIMYHOCTH B  COOTBETCTBUU  C
BOCIIUTATEIbHBIM  HWJCAJIOM, LEJbl0 W 33Ja4aMd  BOCIIUTaHUS.
NunuuvpoBanue W MNOJAEPKKA  MCCIENOBATENBCKOW  JI€ATEIbHOCTH
IIKOJILHUKOB B (hOpME BKIIIOUEHUS B YPOK Pa3IMUHBIX MCCIEA0BATEIbCKUX
3aJaHuil ¥ 3aJa4, 4YTO JaeT BO3MOXHOCTh OOydYaromuMcs NpuoOpecTu
HaBbIKM  CAMOCTOATEIBHOIO  PELIEHUS  TEOPETUYECKOM  MpOoOJIeMBl,
TeHEpUpPOBaHUs U O(OPMIIEHUS COOCTBEHHBIX THUIIOTE3, YBa)XKUTEIHHOIO
OTHOUIEHUS K qy>KUM uzesm, myOJIMYHOTO BBICTYIIJICHUS,
apryMEHTUPOBAHMS M OTCTaMBaHUSA CBOEM TOUKHU 3pEHUS. Y CTAHOBJICHUE
YBAXUTEIbHBIX, JOBEPUTENbHBIX, HE(OPMAIbHBIX OTHOLIEHUH MEXIy
YUUTEIEM U yYEHUKaMH, CO3/IaHue Ha YPOKax 3MOIMOHAIbHO-KOM(OPTHOM
CpEBbL.

COJEPKXAHUE YYEBHOI'O IPEJIMETA
7 KIIACC

Paznea 1. ®usuka U e€ poib B IO3HAHUM OKPY:KAKOLIEr0 MUPA.

®dusnka — Hayka O npupone. SIBnenHus npuponbl. PuU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. H3Mepenune Qusnmueckux BenuuuH. DunyecKue
npudopsl. [lorpemnocts u3mepenuit. MexayHapoHasi CHCTeMa €AMHHII.



Kak ¢wusuka wu gapyrme ecTeCTBEHHbIE HAyKH HW3Y4YalOT MPUPOIY.
EcrecTBeHHO-HAyUHBId METOJ TMO3HAHUS: HAOIIOJCHHE, MOCTAHOBKA HAyYHOTO
BOIIPOCA, BBIIBUKEHUE TUINOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siieHus. Onucanue GU3NIECKuX SBICHUM C MTOMOIIbIO MOJIETIEH.

Hemoncmpauyuu.

1.

MexaHudeckue, TeIJIOBBIC, DJICKTPUYECKHE, MAarHUTHBIC, CBETOBBIC
SIBIICHUSI.

duzuveckre MpruOOPsI U MPOIIeIypa MPSMBIX U3MEPEHUIN aHAIOTOBBIM H
1U(PPOBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimeol.

1.

2
3
4.
5

OmnpeneneHue UEHbl JeIeHUS MIKalIbl U3MEPUTEILHOTO Tprdopa.
N3mepeHne pacCcTOSHAMN.

N3mepenne 06bEMa KUIKOCTH U TBEPAOIO TEIA.

Omnpenenenue pa3MepoB MabIX TEIl.

W3mepenne Ttemmeparypbl IpH MOMOUIM >KHJIKOCTHOIO TEPMOMETpA U
JATYMKA TEMITEPATYPHI.

ITpoBenenune uccienoBaHus MO MPOBEPKE TMIOTE3bl: JAIBHOCTH IMOJIETA
[IapUKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJibllle, ueM OOJIblle BhICOTA
Iy CKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.
CrpoeHue BellecTBa: aTOMbl W MOJEKyJdbl, HX pa3Mmepbl. OTMbITHI,
JTIOKa3bIBAOLINE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBmxeHne wyactuil BemiecTBa. CBs3b CKOPOCTH ABWKEHHUS YaCTHIl C
temrneparypoii. bpoyHoBckoe nBmwxkenue, nuddys3us. B3aumonelicTBue dacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTHbple COCTOSIHHSI BELIECTBA: CTPOCHUE Ta30B, JKUIKOCTEH U TBEPIBIX
(KpUCTaJNIMYECKNX) Tell. B3anMOCBs3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

1.
2.

Hemoncmpayuu.
HaGmronenre OpoyHOBCKOTO IBUKEHUS.
Hab6mronenue nuddysuu.
HaGmronenne  siBIeHU#,  OOBACHSIOMIUXCS ~ TPUTSDKCHHEM WM

3.

OTTAJIKMBAHUEM HaCTHUIl BEIICCTBA.

Jlabopamopuvie pabomul u onvimeol.

1.

OmeHka [uameTrpa aroMa METOIOM psAoB (C  HMCIOJNB30BaHUEM
dboTorpadwuii).

OMBITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACITUPEHUS T'a30B.

OmnBITHI IO OOHAPYIKEHHUIO ICHCTBHS CHUIJI MOJICKYJISIPHOTO MPUTSDKEHHUSL.



Pa3nen 3. JIBH:KeHHe U B3aUMO/AeCTBHE TeJl.

Mexanudeckoe ABWXKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKECHHUSL.

SBneHne uHEpUMM. 3aKOH HMHEPUUH. B3aumopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHUSI CKOPOCTM JBWXXEHHMS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTA C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BEMa BelllecTBa.

Cuila Kak XapakTepucThKa B3auMozaeucTBUs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHHs U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomercTByromas cui. Cuia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOJAE U TEXHUKE.

Hemoncmpauuu.

Habnronenne MeEXaHn4eCcKoro JIBHKEHHS Tea.
N3mepeHne cKopoCcTH NMPSAMOIMHENHOTO IBH>KEHHUS.
HabGnronenue siBjeHUs] UHEPLIVH.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.
CroxeHune CHJl, HaIllPpaBJICHHBIX 110 OJJTHOM MTPSMOM.

Jlabopamopuwie pabomul u onvimol.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOIO JABUXKEHUS (IIapuKa B )KUAKOCTH,
MOJIEJIH JEKTPUUECKOTO aBTOMOOMIISL U TaK Jiajee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJIbKEHHUs Opycka WIM IIapHKa II0
HAKJIOHHOU TUTIOCKOCTH.

1
2
3
4. HaOmronenue n3MeHeHUs! CKOPOCTH MTPH B3aUMOJICHCTBUU TEN.
5
6

Omnpenenenue WIOTHOCTH TBEPIOTO TeNaA.

4. OmbBITHI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsDKeHHs (nedopmariun)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBI.

5. OmnbIThl, 1€MOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIbKEHHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBENTWYEHUS NaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUSI raza OT 00bEMa, Temmeparyphl. llepenmada maBieHUs
TBEPABIMU TEJaMHU, XUAKOCTIMU W ra3zamu. 3akoH [lackans. [lHeBmaTnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT riayOunbl. ['mapocraTudeckuit
napanokc. CooOuaromuecs: cocyibl. [ napaBinuecKkue MEXaHU3MBbl.

AtMmocdepa 3emun u atmocepHoe naienue. [IpuunHBI CyliecTBOBaHUSA
BO3aylHONW o6osouku 3eman. OmbiT Toppuuermmu. U3mepenue atmocdepHOro



JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOTo JAaBIEHUS OT BBHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEPEeHUs aTMOCPEPHOTO TABICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxornaBanue.

Hemoncmpauuu.
3aBUCUMOCTbD JABJICHHS ra3a OT TEMIIEPATYpHI.

[lepenaya naBineHUs )KUIKOCTBIO U Ta30M.

CooO1atomiuecs cocyibl.

['mapaBauueckuu mpecc.

[TposiBnenue nefcTBUs aTMOCHEPHOTO JTaBICHMUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMA MOTPYKEHHOW YaCTU
T€JIa ¥ ITIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKUBAIOLIEH CUJIbI BECY BBITECHEHHOU KUJIKOCTH.

8. YcIIOBHUE IUIABAaHUSA TEN: IUIABAHWE WIIA MOTPYKEHHUE TEJ B 3aBUCUMOCTHU
OT COOTHOUIIEHUS IUIOTHOCTEN TeENA U )KUIAKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMA MOTPYKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICW CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHIIBI, AEMCTBYIOIIEN HA TEIO
B YKAJIKOCTH, OT MACChl TEJIa.

4. OnbITBI, JAEMOHCTPUPYIONIME 3aBUCUMOCTH BBITAJIKHUBAIOIICH CHUJIBI,
JIEUCTBYIOIIEH HA TEJIO B KHUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJKOCTb YAaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBAHUE JIOAKA U
OIIpeleIeHUE €€ IPy30N0AbEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHEPIrus.

Mexanuueckast pabota. MOITHOCTS.

[IpocTbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
«3onotoe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass odHeprus. KuHeTtmueckas W INOTEHUHWAIBHAS DHEPTHS.
[IpeBpaiilieHre OJHOTO BH/IA MEXAHUYECKOW YHEPTUU B IPYTrOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.
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1. Ompenenenne pabOTHI CHIIBI TPEHUS TPU PABHOMEPHOM JBHKEHUU Tela
10 TOPU30HTAIIBHON TOBEPXHOCTH.

2. HccrnenoBaHnue yClIOBUM PaBHOBECHS pblyara.

3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOW SHEPTHH.
8 KVIACC

Pa3znea 6. TenyioBble IBJICHUS.
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUH CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. OINBITBI, NOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.
Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOr0 COCTOSIHUNA BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJEKYJSIPHO--KUHETUHYECKOW TEOPHH.
CMmauuBaHKE U KallWUISIPHBIE SIBJICHU. TEIIOBOE pACIIMPEHUE U CKATHE.
Temneparypa. CBs3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BHyTpenHsisi sHeprus. CnocoObl W3MEHEHHs BHYTPEHHEH SHepruu:
TeIuIonepesaya U COBEpLIEHUE paboThI. Bunsl TEIIONEepeaauH:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyUYCHHE.
KonudecTBo TemnoTsl. YaenbHas TEIJIOEMKOCTh BellecTBa. TeriooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHEe TeruioBoro Oananca. IlmaBnenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJenbHas TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpPaTyphl KHUIIEHHA OT aTMOC(HEpHOro
JTaBJICHHS.
BnaxnocTh BO3ayXa.
OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.
[Ipunuunel pabotsl TermaoBbix aBurarenei KIIJ[ temoBoro asuratesns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.
3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.
Hemoncmpauuu.
1. HaGmonenue OpOyHOBCKOTO TBUKECHHUSL.
2. HaGmonenue nuddyszuu.
3. HaOmtonenue siBneHui cMauyMBaHus U KaMWUISIPHBIX SIBICHUMN.
4. HaOmroneHre TerIoBOro pacumpeHms Tell.
5. M3MeHeHue AaBieHus ra3za IpU W3MEHEHHH 00bEMA M HArpeBaHUM WU
OXJIQXKJCHUU.

6. IIpaBuna nsmepenus remMnepaTypsl.
Buasl Terionepenaym.

8. OxJaxkJeHHe Npu COBEPILIEHUH PaOOTHI.



9. Harpeanue nipu coBepiiieHur pabOThl BHEIITHUMH CHJIAMH.

10. CpaBHEHHE TEMIOEMKOCTEN PA3IMUHbBIX BEIIECTB.

11. HabnrogeHue KUneHus.

12. HaGnroeHue nocTosiHCTBA TeMITepaTyphl MPHU MJIaBJICHUU.

13. Mojenu Teru1oBEIX JIBUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1. OmnbITHI 110 OOHAPYKEHUIO AEHUCTBHS CUJI MOJICKYJISIPHOTO NPUTSIKEHUS.

2. OnpITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OnbITel 1O HAOMIOACHUIO TEIUIOBOTO PACHIMPEHMS Ta30B, >KUIKOCTEH U

TBEPIBIX TEIL.

4. OmpezneneHue JaBJICHUS BO3yXa B OaJUIOHE HITTPUIIA.

OnbITBl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUS.

6. [IpoBepka rumoTesbl TMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOUKA YKUIKOCTH

B TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATYPHI.
7. HaGmionenve wu3MeHEHUs BHYTPEHHEW OJHEpPruM Tejla B pe3yJbTare
Terionepeaayr U padboThl BHEIITHUX CHUJI.

8. HMccrnemoBanue sBIEHUS TEIUIOOOMEHA MPU CMENIMBAHUU XOJOIHOW H

ropstuer BOJIBL.

9. OmnpeneneHne  KOJMYECTBA  TEIUIOTHI, IMOJYYEHHOrO BOJAOW  MpH

TEII000MEHE C HAarpeThiM METAJUTMYECKUM HUITUHIPOM.

10. OnpeneneHre yIeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoliecca uCnapeHust.

12. OnpenesieHre OTHOCUTENIBHOM BIAXKHOCTH BO3TyXa.

13. OnpenesieHne yIeabHON TEIUIOTHI IUIABJICHUS JbJA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poaa 3ieKkTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPs/I0B U PACCTOSHUS MEXKITY TEJIaMH).

Onekrpudeckoe mnoJie. HanpsxEHHOCTH 3ieKTpudeckoro noiis. IIpuHnmm
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIECKTPUUECKUN 3apsil.
Crpoenune aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA 3IIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckass 1enb. Cuima  Toka.  DJEKTPUUYECKOE  HAIpsKEHHUE.
ConpoTuBiieHHE NPOBOJHHKA. YEIbHOE CONPOTHUBJIEHUE BellecTBA. 3akoH Oma



o ydactka uend. [locnepgoBarenbHOe W mapajiellbHOE — COCIMHEHUE
ITPOBOJIHUKOB.

PaGota ® MOMmMHOCTH dJeKTpUYecKoro Toka. 3akoH Jlxoyms—JleHia.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTpUIecKoi sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBME  TOCTOSAHHBIX  MAarHUTOB.
MaruutHoe nosie. MarHuTHOE 1ojie 3€MJIM U €r0 3HAUYCHUE JIJISl )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe 1MOJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTpOJBUIaTellb MOCTOSTHHOTO TOKAa. VCHob30BaHHWE 3JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM MHAYKIuH. [IpaBuno Jlenna.
DIeKTporeHepaTop. Cnioco6bl IIOJTy4YECHUS AIEKTPUUECKOU DHEPIUHU.
DNEKTPOCTAHIIMKY Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DJeKTpU3aLus TEJL.
JIBa posia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.
DNeKTpocTaTHIecKast HHAYKIHS.
3aKOH COXPAHEHUS IEKTPUUECKHUX 3aPsI0B.
[IpOBOIHUKH U AUBIECKTPUKH.
MoaenupoBanye CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJISA.
M cTOYHMKHY TOCTOSIHHOTO TOKA.
JleiCcTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJKOCTH.
. 'a3oBbIH pasps.
. U3mepenune cuibl TOKa aMIePMETPOM.
. U3Mepenne 351eKTpuuecKoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar 1 MarasuH cOIpOTUBIICHUMN.
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. BzanmoiericTBrE MOCTOSIHHBIX MArHUTOB.
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. MozenrpoBaHre HEBO3MOXHOCTH PA3/ICICHUS TTOJ0COB MAarHUTA.
. MoziennpoBaHre MarHUTHBIX IMOJIeH MOCTOSIHHBIX MarHUTOB.

. OnwIT Dpcrena.

. MarautHoe nojue Toka. DJIEKTPOMarHur.

. JleicTBH€ MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATENh TOCTOSIHHOTO TOKA.

. UccnenoBanue sABIEHUS 3IEKTPOMATHUTHON UHAYKIHH.

. OnbiTel @apages.
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24.

25.

3aBUCHMOCTh HaNpPaBJICHUS WHAYKIIMOHHOTO TOKAa OT YCIOBHH €ro
BO3HUKHOBCHHUSI.
DJEeKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimeol.

1.
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITel 1O HAOMIOACHUIO JJIEKTpU3AlMM TeJl MHAYKIUEH U IpH
CONPUKOCHOBEHHH.

HccnenoBanne JEUCTBUSA  DJIEKTPUYECKOIO IIOJISI HA IPOBOJHUKHA U
JDIIEKTPUKH.

C6opka u poBepka padOThI JEKTPUUECKOH LIETIH TOCTOSTHHOTO TOKA.
M3mepenne U peryaupoBaHue CHIIbI TOKA.

N3mepenne U peryaupoBaHie HAMPSKEHNUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIEr0 4Y€pe3 pe3UcTop, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUS! TPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJH IONEPEUYHOIO
CEUEHHMS U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU MOCIEAOBATEIIbHOM
COEJIMHEHNH JIByX PE3UCTOPOB.

[IpoBepka mpaBuia I CHJIbl TOKa IpPU NapajuIeIbHOM COEIWHEHHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH JJEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucrTope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIYILIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ HarpeBarens.

HccenenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
W3yyeHne MarHMTHOrO IOJISI  IOCTOSIHHBIX ~ MAarHUTOB IIPU  HX
00BbEIMHEHUH U Pa3/IeIICHUU.

HccnenoBanne AEUCTBUS DJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
OnpIThl, JEMOHCTPUPYIOLIUME 3aBUCHUMOCTh CHJIBI  B3aUMOJCHCTBUS
KaTylIKA C TOKOM M MAarHuTa OT CHJIbl TOKa W HANpaBJIEHUs TOKa B
KaTyLIKE.

N3yuenue aeiicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
KoHncTpynpoBanue u nydenue padboThl 2JIEKTPOIBUTATENS.

N3mepenne KII/] anexkTpoaBUraTenbHOM yCTAHOBKH.

OneITBl MO HCCIEAOBAHUIO SBJICHHUS DIIEKTPOMAarHUTHOM WHAYKIMU:
UCCJIEIOBAHNE W3MEHEHMI 3HAYEHUS W HANpPABICHUS HHIYKIIHOHHOTO
TOKA.



9 KJIACC

Pasznea 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTE MEXAHMUYECKOIO JBIKEHHUSA. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMonanHenHoe nBMkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenue. PaBHOyckopeHHOe mnpsimonuHeliHOe nBmkeHue. (CBoOOgHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMXKEHHE MO OKpyxHOcTH. llepuon u yvactora obOparieHus.
JInnerHasa u yrioBasi CKOpocTU. LIeHTpoCTpeEMHUTEIIBHOE YCKOPEHHUE.

[IepBbiii 3ak0H HptoToHa. Bropoii 3akon Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMT CynepIIO3ULUN CHIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuia TpeHus: Cuila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [10KOs1, APYTUe BUIBI TPCHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HeBecomocTh 1 neperpysku.

PaBHOBecue matepuanbHO TOukU. AOGCOMOTHO TBEPAOE Teio. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETIJIEHHOM OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsxecTw.

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuitbl. 3aKOH COXPaHEHUs
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanudeckass paboTa W MOUIHOCTh. PaboTa CWi TSKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu U padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
IMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas SHEprus CKaTou npykuHbl. Knunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPIMHU. 3aKOH COXPAHEHUsI MEXaHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOmroneHne MexaHHMYeCKOro JBH)KEHUS Tella OTHOCUTEIBHO Pa3HbIX TEl

OTCYETA.

2. CpaBHEHME NYTEW WU TPACKTOPUM NBUKEHHS OJHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JBUKECHMUS.

HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOIO JIBUKCHUS.

HabGmnronenue nBr>xeHus Tejla o OKPYKHOCTH.

HabmroieHue MexaHn4ecKux sIBJICHU, IPOUCXOSALINX B CUCTEME OTCUETA

«Tenexka» npu €€ pPAaBHOMEPHOM M  YCKOPEHHOM  JBIKCHHHU

OTHOCHUTENFHO KaOuHeTa (PU3UKH.

7. 3aBHUCHUMOCTb YCKOPEHHMs Tejla OT MAacChl Tejla W JEHCTBYIOLIEH Ha HEro
CHJIBI.
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9.

10.
11.
12.
13.
14.
15.
16.

Habmtoenue paBeHcTBa CHIT TP B3aUMOJICHCTBUU TEI.

M3meHeHune Beca Tena npu yCKOPEHHOM JBUYKCHUU.

[lepenaya uMIryabca Ipu B3aMMOJEHCTBUH TEL.

[TpeoOpa3oBanus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHue UMITyJIbca IIPU HEYIPYTOM B3aUMOIEHCTBUU.

CoxpaHeHre UMITYJIbCa TIPU a0COTIOTHO YIPYTrOM B3aUMOJICHCTBHUU.
Habmroienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU IPU CBOOOHOM NaJCHUU.
CoxpaHeHHre MEXaHUUECKON YHEPTUH NPU JIBHKEHUU TeJla MO/ JeHCTBUEM
Py KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEUILIEro paBHOMEPHOIO
JBUKEHMSI LIAPUKA UITU TEIIEKKH.

Omnpenenenne cpeHEed CKOPOCTH CKOJIbXKEHHUS OpycKa WM JBHKCHUS
HIapUKa [0 HAKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MNpU PABHOYCKOPEHHOM JIBHJKEHHH I10
HAKJIOHHOU IUTOCKOCTH.

HccnenoBanye 3aBUCMMOCTH MYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBIKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka TruIOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYyaJIbHOM CKOPOCTH IIYyTH OTHOCATCA Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE TPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH  CWJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOpPMAaJIbHOT'O JAaBJICHUS.

Onpenenenue ko3 GUIEHTa TPEHUST CKOIbXEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenve paboThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBXKEHUU Teja
110 TOPU30HTAIBHON OBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIOPYTOCTH TpU  THOABEME TIpy3a C
UCII0JIb30BAaHUEM HEMOABMKHOTO U MOJBUAKHOTO OJIOKOB.

N3yuyenue 3aKoHa COXpaHEHUS SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebatenbHoe aBmxenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUIUTyAa. MareMaTu4ecKuil U NPy KUHHBIM MasTHUKHU. lIpeBpaiieHue
HHEPIUM NP KOJIEOATETbHOM JIBUKEHUH.

3aryxaomue — konebanus.  BpiHyxaenHole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoWcTBa MeXaHMYeCKUMX BOJIH. [IpoposibHble U
[onepeyHbple  BOJIHBL. JInMMHA BOJHBI M CKOPOCTH €€ PaciupOCTPAHEHUS.
MexaHndeckue BOJIHBI B TBEPAOM TeJE, CCHCMUYECKUE BOIHBI.



3Byk. 'pomKkocTh 3ByKka W BbIcOTa ToHA. OTpakeHue 3Byka. MHOpa3Byk u
yIBTPa3BYK.
Jemoncmpayuu.
1. HaGnrogenue konebGaHWil Ted MO JNEWCTBHEM CHIIBI TSDKECTH M CHJIBI
YIPYTOCTH.
Habnronenue kosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmoienue BbIHYXIEHHBIX KOJICOaHH U pe30HaHCa.
PacnipocTpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIIH).
Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
./Iaﬁopamopuble pabomul u onvimol.
1. OmpenenieHWe YacTOTHl M TMEpUoJa KoJieOaHWM MaTeMaTU4eCKOTO
MasTHHUKA.
2. OmpeneneHnie 4acTOThl U IEPHOJIa KOeOaHU MPY>KUHHOTO MAasgTHHUKA.
3. HccnepoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
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4. WccnenoBaHue 3aBUCMMOCTH NIEPUOIA KOJeOaHUN PYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IlpoBepka He3aBUCMMOCTH IepuoAa KosieOaHuil rpy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh Mepuoja  KojeOaHuii
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOTHOTO MaeHHUS.
Pazgea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBoOMCTBa
ANEKTPOMArHUTHBIX BOJH. [lkana »ieKTpoMarHUTHBIX BOJIH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
OnexTpomarHuTHas npupoaa ceera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETa.
Hemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie pabomul u onvimel.
1. W3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOILIBIO MOOMIBHOTO
tenedoHa.
Pa3nen 11. CBeToBbIe IBJICHUS.
JlyueBas  momenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmHenHOe
pacnpoctpaHenue ceera. 3atmeHust CosHua u JIynsl. Otpakenue cBera. [lnockoe
3epKaJio. 3aKOH OTPA’KEHHUS CBETA.



[Ipenomnenue cBera. 3akoH mnpesomyieHHus cBera. [lomHOoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTPaKEHUS B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xox usyued B JumH3e. Onruyeckas cucreMa (Qoroamnmnaparta,
MHUKpPOCKOIIa M Teneckona. I'yla3 kak onTudeckas cucteMa. bim3opykocTes u
JAJIBHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnektp. Omnbitel HpioTona. Croxenue
CIEKTpaJbHBIX BETOB. JlMcnepcus cBeTa.

Hemoncmpauuu.

W O N U kW N e

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tomyyenue n300paxeHuil B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.

Onrtryeckuil CBETOBO/I.

Xop stydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIONIEH JIMH3E.

[Tomyyenue n300paxeHuii ¢ TOMOUIBIO JIUH3.

[Tpuniun aeiictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Monens riaza.

11. Pa3noxxenune 6eoro cBeTa B CIIEKTP.

12. [Tomyuenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimel.

1.

HccnenoBanue 3aBUCMMOCTH YIJIa OTPa)K€HUs] CBETOBOTO Jiyda OT yrja
naJCHuUS.

W3ydeHne xapakTepuCTUK H300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yTJla TPEJIOMIICHHS] CBETOBOTO Jydya OT yria
NaJICHUs Ha TPAHUIIE «BO3TYX—CTEKIION.

[Tomryuenue n300pakeHUi C MOMOILBIO COOMPAIOLIEH JTUH3BI.
Omnpenenenre GOKYCHOTO PACCTOSIHUSI M ONTHYECKON CHIIBI COOMpAromIei
JIVH3BIL.

OTBITHI IO Pa3NIOKEHUIO OEIIOTO CBETA B CIIEKTP.

OnbITEl MO BOCHPHUATHIO I[BETA MPEIMETOB MPH MX HAOIIOJACHUU Yepes3
I[BETOBbIE (DUIIHTPHI.

Pa3nen 12. KBanroBble IBJIEHHUS.

Oneitel Pe3epdopna v mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u noriomenne ceerta aroMoM. KBaHThl. JInHeN4aTble CIEKTPHI.

PannoaktuBHOCTE. AJb(a-, 6eTa- 1 ramma-usnydeHusi. CTpoeHHe aTOMHOTO

spa.

Hyxinonnas wmopens aromHoro sxpa. Msoromsl. PannoaktuBHBIE

npeBpaienus. [lepuoa nomypacnaga aTOMHBIX siiEp.



SnepHbie peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MacCOBOIO YHUCET.
DOHeprus cBsi3M aTOMHBIX snep. CBsi3b Macchl U 3Hepruu. Peakiuu cuHTe3a U
nenenusd siaep. Ucrounuku 3aeprun CostHIla U 3BE3 .

SAnepHas sHepretuka. JleMCTBUS paguOAKTUBHBIX H3IIYYCHHM HaA >KUBBIC
OpraHU3MBbl.

Jlemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CnekTpsl pa3IMyHBIX Ta30B.

3. ChekTp BoAOpoaa.

4. Habmronenue TpekoB B kamepe Busbcona.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuvie pabomul u onvimeol.

1. HaGnroneHue CrUIONIHBIX U JIMHEWYATHIX CIEKTPOB U3ITyUCHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPIHMU YACTHUIIBI 1O TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. H3mepenue paaroakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000MTAIONTNN MOYJIh IPEIHA3ZHAYCH JIJISi CHCTEMaTHU3aIuH
u  0000mIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JACATENbHOCTH,
NPUOOPETEHHOTO MPU M3YUECHUH BCEro Kypca (PU3MKH, a TakkKe JJIsS MOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy T0 (Gu3uKe I 00ydaromuxcs,
BBIOPABIIINX ATOT yUEOHBIN MpeMET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIeATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00€CeurBaETCs JOCTHKEHUE MPEIMETHBIX U
METaNpEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHusi, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIICIOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (DU3mdeckue
SBJICHUS, TPUMEHSS TOJy4YeHHBIC 3HAHUS, pemaTh 3ajJa4d, B TOM YHCIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[TpyHIMIIHATBEHO JESATEIBHOCTHBIM XapaKTep HAHHOTO pas3feilia Peaiu3yeTcs
32 CYET TOro, 4YTO OOYy4YaroIIMecs BBIMONHIIOT 3aJaHus, B KOTOPHIX UM
npeiaraeTcs:

Ha OCHOBE IIOJYYCHHBIX 3HAHUM pacro3HaBaTh W HAYYHO OOBSCHSTH
bu3nyeckue IBIECHUS B OKPYIKAIOIIEH MPUPO/IEe U TOBCEAHEBHOM KU3HU;

WCITIOJIb30BATh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
Yyyucie AJ1sl IPOBEPKU TUIOTE3 U MOTYUYECHHS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAXHBIX TOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUIA, HAIPUMEP, TPAKTUYECKOTO UCIIOIB30BAHUS PA3IUYHBIX HCTOYHUKOB



DHEPIrUM Ha OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHEHUs BCEX M3BECTHBIX BHUIOB
SHEPIHUU.

ININTIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJbBTATBI

B pe3ynbrare n3zydenusi Gu3uku Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHus

y oOyuarorierocst OyayT CpOpMUPOBAHBI CJIeyIOIIHe JUYHOCTHbIE Pe3yJIbTAThI:

1) naTpHOTHYECKOTr0 BOCTIMTAHMSA:

— IPOSIBIICHHE WHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(u3HYECKOW HayKU;

— [IEHHOCTHOE OTHOUIEHHE K IOCTHKEHUSM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTHUBHOMY YYacCTHIO B O0OCYKIEHUHU OOIIECTBEHHO 3HAYMMBIX
M OTUYECKHX MpoOJieM, CBS3aHHBIX C TPAKTUYECKUM MPHUMEHEHUEM
JTOCTHKEHUN (PU3UKH;

— OCO3HaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIIMIIOB B JESITEIBHOCTU
YUYE€HOrO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHYECKUX KadyeCTB (PM3MUECKOW HayKd: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKW KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTUM, Ba)XHEHMIIEH COCTABIIAIOLICH
KYJIbTYDBI;

— pa3BUTHE HAy4HOH JI0003HATENBHOCTH, MHTEpPECa K MCCIeI0BATENbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHus  KyJbTYpPbl 3A0POBbS MU  JIMOLMOHAJIBLHOIO
Os1aromoJryums:

— OCO3HAHME IIEHHOCTH Oe30macHoro oOpas3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TPaHCIIOPTE, HA JOpPOrax, C JIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBaHUEM B
JIOMAITHUX YCIIOBHUSIX;

— chopmMupoBaHHOCTh HaBBIKA pPeQIIEKCUU, TPU3HAHUE CBOETO TMpaBa Ha
OLIMOKY M TAKOI'0 %€ Mpasa y APyroro 4eaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

— AKTHBHOE Yy4YacTHE€ B PEIICHHHM MPAKTUYECKHX 33134 (B paMKaX CEMBH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAIBHON HAIpaBICHHOCTH, TPEOYIOMHUX B TOM YHCIEe U (PU3NIECKUX
3HAHUIM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO MPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUCHTAIMS HAa NPUMEHEHHE (PU3MYECKUX 3HAHWU MJI1 pEIIeHUs 3aaad B
0o0JIacTH OKpY>Kalollel Cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX TTOCIICJICTBUU [ OKPY>KAIOIIEH CPeIbl;

e — OCO3HaHHWE TJI00ATLHOrO XapakTepa JKOJOTMYECKUX MpoOJeM M MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIMIMMCS YCJOBUSAIM COLMAJIBLHOM W NPHPOIHOM
cpeanbl:

e — TMOTPEOHOCTh BO B3aMMOJCUCTBUU MPU BBHINOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3NUYECKON HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 IMPAKTUUECKYIO
JIEATEIILHOCTD;

e —TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCiie (OPMYJIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SIBJICHUAX;

e — OcO3HaHME JNePUIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JaCcTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO pPA3BUTHUS B MNPUOOPETEHUM HOBBIX (HHU3UYECKUX
3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBS3H IIPUPO/ILI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JECWCTBHHA C YYETOM BIMSHHS Ha OKDPYXAIOUIYIO Cpeny,
BO3MOKHBIX TJIOOQIBHBIX ITOCICICTBUM.

METAIIPEAMETHBIE PE3YJIbTATDBI
B pesynbraTe oCBOEHHsI TporpaMMbl MO (PU3MKE Ha YPOBHE OCHOBHOTO

oOuiero oopazoBanus y o0ydaromnierocsi OyayT copMrUpoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLIUE I03HAaBATEIbHbIC YHUBEPCAIbHbBIC YUEOHbIE 1eHCTBUS,
KOMMYHHMKATHBHbIE  YHUBEpCaJbHbIE  y4eOHble  JCWUCTBUSA,  PETYJSTHBHbBIC
yHHUBEpCaJbHbIC yUeOHbIE TCHCTBUS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJoruueckue a1eiicTBUA:
e BBIBISITH W XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(siBNIEHUI );



yCTaHABIMBATH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHMSI TS
000OIIIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH U IMTPOTUBOPEUHS B pacCMaTpPUBAEMBbIX (pakTax,
JAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITh TPUYUHHO--CJICICTBEHHBIC CBS3M NMPU H3YyUYEHUH (PU3NICCKUX
SIBJICHWIA W TIPOIIECCOB, JETaTh BHIBOJBI C MCIIOIb30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BHIIBUTATh THIIOTE3BI O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM (uiznueckoi
3aaun (CpaBHEHHE HECKOJIBKUX BApUAaHTOB peIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

HCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY ILJIaHY OIIBIT, HECIOXKHBIN
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HUCCIAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

OLICHWBAaTh HAa TNPUMEHUMOCTb H JOCTOBEPHOCTh HWH(OPMAIIHUIO,
MOJIyYEHHYIO B X0JI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OTBITA, UCCIICIOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, @ TAKXKE€ BBIIBUTaTh MPEANOJ0KEHUS 00 UX pa3BUTUH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanmueii:

IPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
otOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEJIOKEHHOW Yy4eOHOU
(bU3UYECKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJbHYIO (GOpMY TMpEICTaBICHUS
uHpoOpMalMl W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMi, HTHOU TrpauKoi 1 UX KOMOWHALIUSMHU.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe NeiCTBHA:

B X0 OOCYXXIeHUusi y4yeOHOro Marepuana, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOIIPOCHI [0 CYIIECTBY OOCYX/1aeMOW TEMBbI U
BBICKA3bIBAaTh HJEU, HAlleJICHHbIE HA pPEUICHHE 33JaYd M MOAJAEp KaHHE
0J1aroKeIaTeIbHOCTH OOIICHUS,

COIMOCTABJIATh CBOM CYXXICHHS C CYXACHUAMHU JPYIHX YYaCTHUKOB
nuanora, 0OHapy>KUBaTh pa3INune U CXOACTBO MO3UIIHI;



BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YJIbTAThI BRITIOJTHEHHOTO (PH3MYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIICAOBAHUS, TPOEKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyadbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIeJTH COBMECTHOU NESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PpACIpPENeNATh POJH, OOCYXKIaTh NPOLECCHl H
pe3yIIbTaThl COBMECTHOM paboThl, 00001maTh MHEHUS HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTrasi KAYECTBEHHOTO Pe3yjbTara I10
CBOEMY HANpABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJAJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIEHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aHUMO/ICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble HeﬁCTBHﬂ

Camoopranusauus:

BBISIBJIATh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIUX
JUIS pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUYaNbHOE, TPUHSATHE DELIEHUS B TpYMIe, NPUHATHE pelleHUM
rpyIIoi);

CaMOCTOATENLHO COCTABJISITH AITOPUTM pellleHUs GU3HMUECKON 3a7aul WIIN
IUTaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI PELICHUN;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSCHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  pe3yJbTaToOB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBINIOJHEHHUS
(Gu3MUEeCKOro UCCIEJOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCSA CUTYyalluld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBHUSAM;

CTaBUTb ce0s HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JIUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHMS U JIOTUKY IPYTroOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY NpU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYTrOTO.



HPEAMETHBIE PE3YJIBTATBI
7 KUIIACC

K xoHIy 00ydeHus B 7 kJacce rpeaMETHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUYaIOIIUXCSI YMEHHIA:

UCIIONB30BAaTh  MOHATHS:  (PU3MUECKHEe W  XUMHYECKHE  SIBICHUS,
HAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIMOTe3a, €AMHMIBI (PU3UUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSHUSI BeulecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUsS, pPABHOJEHCTBYIOIIAs
cuna, jaedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLTNECS COCY/IbI;

pasznuuath sBIeHUS (qudQy3us, TEIIOBOE ABMKEHHE YacTHIl BELIECTBA,
PaBHOMEpPHOE  JIBIJKEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOW OCBHIO
BpallleHus, Tepefada JaBICHUA TBEPABIMU TElaMH, >KUIAKOCTAMH U
rasamy, arMocepHoe JaBi€HHME, IUIABaHWE Tell, [peBpalleHus
MEXaHUYECKOM PHEpPruM) MO OMMCAHHIO MX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh TPOSBICHHE M3YyUYEHHBIX (DHU3MUECKHX SBICHUN B
OKpYy’)XKarIllleM MHUpe, B TOM 4YHclie (U3HUECKHE SIBICHUS B TMPUPOIE:
OpUMEPHl ABWXKEHUS C Pa3IUYHBIMU CKOPOCTSMHU B JKMBOM M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHUS B NPHUPOJE U TEXHHUKE, BIIUSHUE
aTMoc(epHOro JaBJICHHs Ha JKUBOW OpraHW3M, TUIaBaHHWE PBIO, pblYard B
TeJe 4eJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]1auy B yUeOHYIO,
BBIJICNISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€N U (PU3NUYECKHUE SIBICHUS, UCTIOIb3YS
¢usznyeckue BeIMUMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTb, CPENIHSAS CKOPOCTh, CHJIa YNPYTOCTH, CUJIa TSHKECTH, BEC
Tena, Cwia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHUYecKas padoTa, MOIIHOCTb, IJIEYO CHJIBI,
MOMEHT CHJbl, KO3()(QUIMEHT TOJE3HOTO JACUCTBUS MEXaHU3MOB,
KUHETUYECKass W TOTEHIMAlbHAsS JHEPTHUs), MPH OMHCAHWUW TMPABUIHHO
TPAKTOBaTh  (PU3WYECKUI  CMBICT  HUCHOJB3YEMBIX  BEJMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMYMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U MPOLECCHI,
UCIIOJIb3Ysl MIpaBuja CIOXKEHHUs cuil (BAOJb OAHOW mpsMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBUJIO paBHOBecHus pbiyara (0Joka),
«30JI0TO€ MPaBWJIO» MEXAHMKH, 3aKOH COXpPaHEHUS MEXaHU4EeCKOU



SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATh €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, POILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUYMHHO--CIICACTBEHHBIE CBS3H, CTPOUTh OObSICHEHUE U3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIN3a
YCIJIOBUS 33Ja4y 3aIMCBIBATh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE
BEJMYUHBI B (DOPMYJIBI U TMPOBOJIUTH PACUYEThl, HAXOIUTh CIPABOYHBIE
JTaHHbIE, HEOOXOUMBIE JJI1 PEUIEHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJy4YE€HHOU (pU3NUECKON BEINUNHBI,

pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOKHO PpEIIUTh MpPU HMOMOUIH
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoTesy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (PU3UYECKUX SBICHUA WIH
dbuznyecKux CBOIICTB TEJIL: dbopmMyIUpOBaTH MIPOBEPSIEMBIEC
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHMS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATHh MPSMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl Telna,
00bEMa, CHUJIBI U TEMIIEpPATypbl C MCIHOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPECHUH;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIHUUHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCUMOCTH IIyTH
PaBHOMEPHO JABWXKYILIErOCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAJIKUBAIOIIEH CHIIBI OT 00BbEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBUN
IUTAaBaHMsI TeJl, YCJIOBMM paBHOBECHUs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  Y4eOHOTO HCCIEAOBaHUs, COOUpaThb YCTAHOBKY H
BBITMIOJIHATh WM3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOTYYEHHOM 3aBHCHUMOCTH (DU3MYECKUX BEJIMYMH B BHJE



NPEJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaMm
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBIE H3MEpeHHs] (DU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHJIA TPEHHUS CKOJBKCHUS,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs  CWIA, JCHCTByIOmas  Ha
NOTPYXEHHOE B KHUJAKOCTh TeNOo, KOA()(PHUIMEHT MONe3HOro AeWCTBUA
IPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKUIUU: TIpU
BBHITIOJTHCHAH HW3MEPEHUN COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

cOOJII0/1aTh MpaBUJIa TEXHUKU OE30MaCHOCTH MpHU padoTe ¢ 1abOpaTOpPHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIIUECS COCYbl, OapomeTp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM HAa WX OmHucaHus (B TOM YHUCIE:
MOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEAHEBHOMU
KU3HH JIJ1s1 obecrieueHusi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpejie;

OCYUIECTBJISATh OTOOpP HWCTOYHUKOB uHH(popmanuu B HMHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

WCTIOJIb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 33JaHUI HAyYHO--TIOMYJISIPHYIO
JAUTEepaTypy  (QHU3MUYECKOro COAepX aHHs, CIPaBOYHbIE MaTepHalIbI,
pecypcnl ceti VIHTepHeT, BIaJeTh NpuéMamMi KOHCTIEKTUPOBAHUS TEKCTAa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HPU3MUECKOTO COAEPKAHUS, B TOM
YHclie MyOJUYHO JeNaTh KpaTKhe COOOILIEHHUs O pe3yJsbTaTaxX MPOEKTOB
WIHM Y4YeOHBIX HCCIEJIOBaHUH, NPU H3TOM TPaMOTHO HCIOJIb30BAThH



U3YYCHHBI TOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE ITPE3EHTALINEH;

IpU BBHINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHUM paclpeneniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUM C IIOCTABJICHHBIMHM 3aJa4aMH,
CIICIUTH 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

8 KIIACC
K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBU)KEHHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amop(HbBIe TeNa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
AIIEMEHTAPHBIN 3JIEKTPUUYECKUM 3apsijl, JIEKTPUUECKOE TO0JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE T10JIE;
pasznuyarh SBJICHHS (TEIUIOBOE pPACHIMPEHHE W CKATHUE, TeIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJICHCAllMsl, IJIaBJICHHUE, KpUCTAIIM3alus (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3ITy4YECHHE),
ANEKTpU3aLMUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS IJIEKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJECHCTBUE MAarHUTOB, JEWCTBUE
MarHUTHOTO TOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKIIKS)
[0 ONHCAHWID HUX XapaKTEpHbIX CBOMCTB MW HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh NPOSABICHHE UW3YYEHHBIX (PU3MYECKUX  SIBJICHUH B
OKpYy’)XKalollleM MHUpe, B TOM 4YHcie (U3HUECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHHUE U KaNWwUIIpHBbIE SBJICHUS B MPHUPOJE,
KpUCTaUlbl B Tpupoje, usnydyenue CoiHia, 3amep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Jpedd MoytocoB, posib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, NOJISIPHOE CUSIHUE, MPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 337a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHUU

OTKCHIBaTh U3yYEHHbIE CBOICTBA TN U (PU3NUYECKHUE SIBICHUSA, UCTIOIb3YS
¢usznyeckre BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJTUIECTBO
TEIUIOTHI, YJeJdbHAas TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUIaBJICHUS, YJelbHAs TeIuioTa NapooOpa3oBaHMs, YJEdbHAas TEIIoTa



CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JEHCTBUS TEIIOBOM
MAIllMHbI, OTHOCUTEJBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsl,
Cuja TOKA, JJIEKTPUYECKOE HANpPsOKEHWE, CONPOTHUBIICHUE IPOBOJIHMKA,
YAEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIIEKTPUYECKOTO  TOKa), TpU OMNHCAHUM MpPaBWIBHO  TPAaKTOBATH
¢u3NYECKU CMBICT MCIOJIb3YEMbIX BEITUYHMH, 0003HAYEHUS U EIMHHIIBI
¢u3nYeCKUX BENUYMH, HAXOIUTh (OPMYJBI, CBS3BIBAIOIINE JIaHHYIO
(u3NYECKYI0 BEJIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TIpaPUKu
U3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEITUUNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
WCIIOJIB3Ysl OCHOBHBIE IMOJIOKEHUS MOJEKYISIPHO--KNHETHYECKON TEOpUHU
CTPOEHHUS BEIECTBA, MPUHLUI CYNEPHO3UIUU TOoJIed (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa i ydacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3allUCBIBATh €r0 MAaTEMaTHYECKOE
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA Te€l, B TOM YHCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPa: BBIABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrHYecKux
IaroB ¢ Omnopoi Ha 1-2 W3y4eHHBIX CBOWCTBA (PUBMUECKUX SIBICHUIA,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3aJadyd B 2-3 JEUCTBUSA, HCIOJB3YyS 3aKOHBI U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIU3a
YCJIOBUS 3aadyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JAHHBIX U1 pEIIeHHs 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIbI,
HEOoOXoauMble JUisl €€ peuleHusl, NPOBOJUTH PACUETHl M CpPABHHUBATh
MOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMH;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEHIMTh MPH [OMOIIU
(GU3MYECKUX METOJOB, HCIOJb3ysl ONHCAHWE MCCIEHOBaHUS, BBIIEIATH
MIPOBEPSEMOE  MPEAIOJIOKEHUE, OLECHUBAaTh MPABWIBHOCTh IMOPSAKA
MIPOBEJECHHUSI UCCIIE0OBAHUS, J€IaTh BBIBOIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(bu3znyecKux CBOWCTB TN (KaMWUISIPHBIE SIBICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/yXa OT €ro 00b€Ma, TeMIepaTypbl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHusi IpU M3IYYEHMH OT I[BE€Ta H3Iy4aroule (IOTJIoLIaroLIeil)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJBI OT TEMIEPATyphbl KUIAKOCTU U
IJIOIAAA €€ TMOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWMOJCUCTBUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJU3alisl MAarHUTHBIX IIOJI€H IIOCTOSIHHBIX MAarHUTOB, JEUCTBUSA



MarHUTHOTO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpPMYIUPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000py10BaHUs, ONUCHIBATH X0/ OIBITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh  NpPSIMBIE  W3MEPEHUS]  TEMIIEpaTypbl,  OTHOCHUTEIbHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSOKEHUS C HCHOJb30BAHHEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pe3yNbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHOM MOrPEUTHOCTH;
IPOBOANUTH HCCIIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJTMYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUNl  (3aBUCUMOCTH
CONMPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHAJAH IOMEPEYHOro
CEUEHMS U YACIBHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHKKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 TMPOBOAHMK, OT HANOpsDKEHUS Ha  [POBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHOIO M IApPAJUIEIBbHOTO  COECIMHEHMM
IIPOBOJIHUKOB): IJJAHUPOBATH HCCIEAOBAHUE, COOMPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUs, CIeNys NPEIJIO)KEHHOMY IIaHy, (DUKCUPOBATH
pe3yibTaThl TOJYYEHHOW 3aBHCUMOCTH B BHUJE TaOMULl M TrpauKoOB,
JIeJ1aTh BBIBOJIBI 110 pe3yiibTaTaM MCCIIEIOBAHMS;

IPOBOJAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yZesibHas
TEIJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpPAaTh
DKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CJIEysl MPEIJIOKEHHON MHCTPYKLUU, H
BBIUUCIIATh 3HAUEHHUE BEJINUMHBI,

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
0o0opy10BaHUEM;

XapaKTepu30BaTh TMPUHIMUMBI JCUCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA KX oOmnucaHus (B TOM 4YHCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, THTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETP, CUETYMK OJIIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEeBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPHUTENIbHbIC
npuOoOpbl MO CXeMaM M CXEMaTUYHbIM pUCYHKaM (>KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMIPOMETP, IBUIaTEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Lernen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paznuyas yclIoBHbIE 0003HAUEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LETIEH;



NPUBOAUTh  MPUMEPHl  (HAXOMUTh  WHOOpPMAIMIO O  TIPUMEPAX)
MPAKTUYECKOTO HCIIOIB30BaHMs (U3MYECKUX 3HAHWUNA B TIOBCETHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM 3KOJIOTUYECKOT0 TOBEJCHUS B OKPYKAOLIEH CPELE;

OCYIIECTBJIATh TOUCK WHPOpMauu (PU3HUECKOTO CONEpKaHHUS B
NHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW U MYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  HHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MITM MOXKET OBITh HEJJOCTOBEPHOM;
UCIIOJI30BATh MPHU BHIMIOJHEHUN YUEOHBIX 3aJJaHUN HAYy4YHO--TIOMYJIIPHYIO
auTepatypy  (GU3MYECKOrOo  COACpKAaHUS, CIOPABOYHBIE MaTepHUalbl,
pecypcsl cety IHTepHET, BllaieTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCHMEHHBIE W KpaTKHUE YCTHBIE COOOIICHHUS,
o006miass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJICpKaHMs, B TOM 4YHCIE MNYyOJIMYHO TMPEACTABIATH PE3YJIbTaThl
MPOCKTHOW WJIM UCCIEAOBATEILCKON NIEATEIIbHOCTH, MPU ATOM T'PAMOTHO
UCIIOJIb30BaTh W3YUYEHHBIM TOHATHIHBIA ammapat Kypca (Qusukw,
CONPOBOK/IaTh BHICTYILICHHE MPE3ECHTALINEH;

NPU BBINOJHEHUH YUYEOHBIX TPOCKTOB M MCCIEAOBAHUN (PU3HMUECKUX
MPOLIECCOB paclpenesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJ]a4aMH, CJIEIUTh 3a BHINIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBIM BKJA] B
JEATEIIbHOCTh TPYIIIbI, BEICTPAaUBATh KOMMYHHUKATHUBHOE B3aUMOJCICTBHE,
MPOSIBIISISt TOTOBHOCTH pa3peiiaTb KOH(MIUKTHI.

9 KJIACC
K koHiy oOyuenus B 9 kijiacce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHIA:

UCIIOJB30BaTh TOHSTHS: CHUCTEMa OTcuéTra, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKECHUS, Jedopmarius
(ynpyrasi, mjacTaueckas), TpeHUEe, ILEHTPOCTPEMHUTEIbHOE YCKOpPEHUE,
HEBECOMOCTh M TIEPETPY3KHU, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXAaHMYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
HIKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAAIbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI W TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SiFIEPHAsl SHEPTETUKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBHUXKEHHE, CBOOOJHOE



NaJIeHUE TEJ, PABHOMEPHOE JIBH)KEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBHE
TE€J, PEAKTUBHOE JIBUJKEHHE, KOJIEOATEIbHOE ABMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3BYyKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3ioKeHUe OeJoro cBeTa B
CHEKTp M CJOKEHUE CIHEKTPAJIbHBIX LIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (GU3HUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYecKHe SIBICHHUS B MPHUPOJE:
MPUJIUBHI U OTJIMBBI, IBUKEHUE TIaHET COJIHEUHON CUCTEMBI, PEAaKTUBHOE
JIBH)KCHUE JKHUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB JKHUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOrMYECKOE NEWCTBHE BHIMMOIO,
yabTPaUOJIECTOBOTO W PEHTTCHOBCKOTO U3JIYYEHHM, €CTECTBEHHBIN
PaJMOAaKTUBHBIN (OH, KOCMUYECKHE JY4Yd, PAJUOAKTHBHOE H3ITyUYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEMCTBUE PAAUOAKTUBHBIX W3JIyYEHUW Ha
OpraHW3M YeJIOBEKAa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/1ady B
y4eOHYI0, BBIJEISATh CYIIECTBEHHBbIE CBOMCTBa (MpU3HAKU) (HU3UUYECKHUX
SIBIICHUI;

OMMKCHIBATh U3YyUCHHBIE CBOMCTBA TEN U (PU3UYECKUE SBJICHHS, UCTIOIB3YS
bu3nueckue BENIUYUHBI (CpEIHSsI W MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JBHKEHUHU, YCKOPEHHE, MEPEMEIICHHE, IMyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUia YNPYTrOCTH, CUJa TSIXKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHu4eckass paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DSHEPrusi Tea,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHUHUAJIbHAS SHEPIUsl CXKATOU
NPY>KUHBI, KUHETHYECKAas DSHEpPrus, IOJIHAs MEXaHWUYecKas DHeprus,
NEepPHOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTeslb MPEJIOMJICHUS CPEebl), IPU OMUCAHUU
MPaBUJIBLHO TPAKTOBATh (DU3MUECKUH CMBICT HCIOIb3YEMbIX BEITUYHH,
0003HAaUeHUs W €IUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIUMYHMHY C APYTHMMH BEJIMYMHAMM,
CTPOUTH I'papvKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;
XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs HHEPIUU, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMHA CWJI, NPUHIUI OTHOCUTENbHOCTU [amunes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCa, 3aKOHBI OTPAXEHUS U



NPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMS 3apsAI0BOIO U MAaCCOBOI'0 YUCEN
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMaTUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YMCIE U B
KOHTEKCTE CUTYyalMi NMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO--CIIEICTBEHHBIE  CBA3M, CTPOUTh OOBACHEHHE M3 23
JIOTHYECKHX IIIaroB C OMOpPOM Ha 2—3 HM3yUEHHBIX CBOWCTBA (PU3UUYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pematb pacuéTHble 3a7aud (OmupamIuecs Ha cuctemMy u3 23
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPAaTKOE
YCIJIOBHE, BBISBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOWPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PEUICHMS], IPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (u3nueckon
BEJIMYMHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3ysl ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSEMOE  IPEAINOJIOKEHNE, OLIEHHBaTh MPAaBWIBHOCTH NOpsJKa
IOPOBEJCHUS  HMCCIEAOBAaHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHHI U OIBITOB;

IPOBOJUTH OMbBITBI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
COXPAaHEHHUsl HHEPruM, 3aBUCHUMOCTh NEpHoAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJICOaHUH, MPSAMOJIIMHEHHOE PaCpOCTPAHCHUE CBETA,
pa3nokeHne Oenoro cBera B CHEKTP, U3YyYEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHsl MpeaMera B coOuparomien
JUH3€e, HAONMIOJEHUE CIUIOIIHBIX WU JIMHEHYaThIX CHEKTPOB H3IIyUYECHHS):
CaMOCTOATENIHO CcOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0OpyJOBaHUsl, ONUCHIBATH XOJI OMNbITa W  €ro  pe3yJbTarhl,
bopMyIMpPOBaThH BHIBOJIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaensis
cpeqHee 3HAaYeHHE U3MepsAeMOll BelduuuHbl ((POKyCHOE paccTOsHUE
coOuparoiel JMH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MEpUTEILHOTO PHOOpPa);

IPOBOANUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEJIUMYHUH C
UCIIOJIb30BAaHUEM IMPSAMBIX HM3MEPEHUH (3aBHCHUMOCTb IIyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUM 0€3 HadallbHOM CKOpPOCTH, Mepuoja
KoJe0aHUN MaTeMaTU4eCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU



yria OTpakeHUsl CBETa OT yrIila MaJeHUs W yria MpeIoMJIeHHs OT yria
NaJieHus): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH
Gu3MYECKUX BEIMYMH B BUAC TaOMUI] U TpadUKOB, NeJIaTh BBIBOJBI IO
pe3yJbTaTaM MCCIIeIOBaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIWYUH (CPEIHSSI
CKOpPOCTh M YCKOpDEHHE Tela TpHU pPaBHOYCKOPEHHOM JBUKCHHH,
YCKOpEHUE CBOOOJHOTO TaJeHUs, KECTKOCTh TPYKHUHBI, KOIPPUITUCHT
TPEHHUSI CKOJBKCHHS, MEXaHWuYeckas paboTa M MOIIHOCTh, YacTOTa W
nepuoJl KojeOaHWii MaTeMaTHYecKoro W MPY>KUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomied JIMH3bI, PaJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTATbHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIEys MPEIIOKEHHON UHCTPYKIIUU, BHIYUCIISTD
3HAUYCHHUE BEJIMYMHBI U aHATM3UPOBATH MOJYYEHHBIE PE3YJIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUIA;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
o0opy10BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKU W3YUYEHHBIX (U3UYECKUX MOJIENei:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOUYHUK
CBETa, JydY, TOHKAas JIMH3a, IUTAaHETApHAas MOJENTh aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTEepU30BaTh MPHUHIMIBI  JEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMUCAaHUA (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHOIB3ysS 3HAHUA O
CBOMCTBaX (PU3NYECKUX SBICHUHW MW  HEOOXoauMble (u3myeckue
3aKOHOMEPHOCTH;

UCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUYCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU pEIICHUH Yy4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYCCKUE CXEMBI IS
NOCTPOCHHUS N300paXKeHHH B IMJIOCKOM 3epKajie U coOuparomiei JuH3e;
OPUBOAUTH  NpUMEpPhl  (HAXOAuUTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
JKU3HU I oOecrieueHrst 6€301acHOCTH MpU o0pallieHur ¢ npudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3I0pPOBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOIIEH CpefIe;

OCYIIECTBJISATh, TMOUCK WHPOpMau (U3HUUECKOTO COJIEpKaHUS B
HuTepHeTe, caMOCTOATEIHHO (OPMYIHUPYSI TOMCKOBBIN 3allpoc, HAXOAUTh



INyTU OMpeEeNIeHUs] JOCTOBEPHOCTH MOIyYeHHON MH(OpMAIMU HA OCHOBE
VUMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCITIOJIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI HAy4YHO--MTOMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHMs, CIPABOUYHbIE MAaTEepHaIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIEHHS HA OCHOBE
MHGOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKAHMS,
nyOJIMYHO NPEICTABIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TMPU O3TOM T'PAMOTHO  HCIOJB30BaTh  HM3yYEHHBIN
NOHATUUHBIA anmapaT M3y4yaeMoro pasziena (U3MKH U COMPOBOXKIATH
BBICTYIUIEHUE TMpe3eHTalel ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne  HaumeHoBaHue
(ungposbie)
n/  pa3sxesioB H TeM Bcer  Kourtpoubu IpakTHyeck
o0pa3oBaTe/ibHbIE
1| IporpamMMmel 0 ble padoThI ue padoTel
pecypcsbl
Paznen 1. ®usuka u €€ poJib B NO3HAHUYU OKPYKAKOIIEr0 MUPa
bubmuorexa [JOK
®du3uka - HayKa o
1.1 2 https://m.edsoo.ru/7f416
pupoe
194
bu6mmoreka [IOK
duznueckue
1.2 2 1 https://m.edsoo.ru/7f416
BEJTMYUHBI
194
EcrectBeHHOHAayuH bubnuorexa [JOK
1.3 BIi METOT 2 1 https://m.edsoo.ru/7f416
MO3HAHUA 194
Hroro no pazneny 6
Paznen 2. [lepBoHauyanbHble CBeleHHS O CTPOEHHMH BellecTBa
Crpoctie bubmuorexa [JOK
2.1 P 1 https://m.edsoo.ru/7f416
BEIIECTBA
194
JIBrkenue u bubnmnoreka [JOK
2.2 B3aUMO/ICHCTBHE 2 1 https://m.edsoo.ru/7f416
YacTHUI BEIIECTBA 194
ArperaTHble bubnuorexa LIOK
2.3 COCTOSTHHSI 2 https://m.edsoo.ru/7f416
BEIIECTBA 194
Hroro no pazneny 5

Paznen 3. /IBu:keHUe U B3auMojeiicTBHE Tel

bu6mmoreka [JOK
Mexanudeckoe
3.1 3 https://m.edsoo.ru/7f416
NBUKEHUE
194
Wrepmis, Macca bubmunoreka [JOK
32 P, ’ 4 1 hitps://m.edsoo.ru/7f416
IUIOTHOCTD
194
bu6mmorekxa [IOK
3.3 Cuia. Buner cun 14 1 2 https://m.edso0.1u/7f416

194



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

Hroro no pasneny 21

Pasznea 4. /laBjieHne TBEPIABIX TeJl, )KMAKOCTEH U ra3oB

[laBiienue.
[Tepenaua
bu6mmoreka [IOK
JaBJICHUS
4.1 . 3 https://m.edsoo.ru/7f416
TBEPJILIMU TEIIAMH, 194
JKUIKOCTSIMH U -
rasamu
bubmuoreka [JOK
JaBiaeHnne
4.2 5 https://m.edsoo.ru/7f416
JKUIKOCTH
194
bu6mmoreka [IOK
AtmocdepHoe
4.3 bep 6 https://m.edsoo.ru/7f416
JaBIIEHUE
194
JeicTBue
’KHJKOCTH U rasa Ha bubmaorexa LIOK
4.4 . 7 1 3 https://m.edsoo.ru/7f416
MOTrpyKEHHOE B
194
HHUX TEIO0
Uroro no pazneny 21
Paznea 5. PaGora n MoHOCTDH. JHEprus
PaGora i bubmuoreka [JOK
5.1 3 1 https://m.edsoo.ru/7f416
MOIIHOCTD
194
bu6mmoreka [IOK
IIpoctsie
5.2 5 1 https://m.edsoo.ru/7f416
MEXaHU3MBI
194
bu6mmorexa [IOK
Mexanunueckas
5.3 4 1 1 https://m.edsoo.ru/7f416
SHEPTUst
194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOB I10 68 3 12
[TPOIT'PAMME



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

8 KUIACC

KoanuecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHnoBaHnue
(undposbie)
n/ | pasieoB U TeM Becer  Kourpoububl  IIpakTuueck
oOpa3oBaTe/ibHbIE
n NMPorpamMmbl 0 e padoThl ue padboTbl
pecypchbl
Pa3gen 1. TensioBbIe ABJIeHUSA
Crpoenue u bubnnoreka [HOK
1.1 CBOICTBA 7 https://m.edsoo.ru/7f4181
BEIIECTBA ce
bubmuorexa [JOK
Tennoseie
1.2 21 1 5 https://m.edsoo.ru/7f4181
MIPOIIECCHI
ce
Wroro no pazneny 28
Pasnen 2. DiiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DIIEKTpUUYECKHE
3apsiIbl. bubnuorexa [JOK
2.1 3apsKEeHHbIE Tenna 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aMMOJICHCTBHE
[TocTrosiHHBIM bu6mmoreka [IOK
2.2 JJIEKTPUYECKUN 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
bu6mmoreka [IOK
MarunurtHsbie
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBIICHUS
ce
DJIEKTPOMAarHuTH bubmorexa HOK
2.4 p 4 https://m.edsoo.ru/7f4181
ast UHAYKIHS
ce
Uroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
68 3 14.5
YACOB IIO

[TPOI'PAMME



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

9 KITIACC

KoJaun4yecTBO 4acos JJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/ | pasieoB U TeM Bcer  Konrpoibu IpakTHyeck
oOpa3oBaTe/ibHbIE
I nporpaMmMabl 0 ble padoThI ue padoTbl
pecypchbl
Pa3zgen 1. Mexannueckue siBJeHHUS
Mexanunueckoe
bu6mmoreka [JOK
IBIKEHHUE U
1.1 10 1 https://m.edsoo.ru/7f41a4
CHOCOOBI €T0 a6
OIIMCaHMs T
. bu6mmoreka [IOK
BzaumoneiictBue
1.2 20 1 3 https://m.edsoo.ru/7f41a4
TN
a6
bubmuorexa [JOK
3aKOHBI
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHEHUS
a6
Wroro no pazneny 40
Pazgen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bu6mmoreka [JOK
Mexannueckue
2.1 7 3 https://m.edsoo.ru/7f41a4
KOJIeOaHus
a6
bu6mmoreka [IOK
Mexanunueckue
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBL. 3BYK
a6
Hroro no pasneny 15

Pasznen 3. 3JIeKTp0MaFHI/[THOQ oJi€ U 3JICKTPOMATrHUTHBLIC BOJIHBI

DJIEKTPOMAarHuTH
bubmuoreka [JOK
o€ moJje u
3.1 6 2 https://m.edsoo.ru/7f41a4
AJIEKTPOMArHUTH 26
bIE€ BOJIHBI T
Hroro no pazneny 6
Paznen 4. CBeTOBbBIE SIBJIEHUS
3aKOHBI bu6mmorekxa [IOK
4.1 pacrpoCcTpaHeHHUs 6 2 https://m.edsoo.ru/7f41a4
cBeTa a6
JIuH3bI 1 bubmuotexa [JOK
4.2 ONTHYCCKUE 6 3 https://m.edsoo.ru/7f41a4

npudOpHI

a6
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Paznoxenune

bu6mmoreka [IOK

[TPOT'PAMME

4.3 Oenoro ceera B 3 2 https://m.edsoo.ru/7f41a4
CIIEKTP ab
Hroro no pazneny 15
Pasznen 5. KBanToBbIE SIBJICHUA
Hcnyckanue u bubnmoreka [JOK
5.1 IIOTJIOIICHHE 4 1 https://m.edsoo.ru/7f41a4
CBETa aTOMOM ab
Crpoerie bu6mmoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7f41a4
ATOMHOTO siIpa
ab
P r— bubmuorexa [JOK
53 p 7 1 https://m.edsoo.ru/7f41a4
peakuu
ab
Hroro no pazaeny 17
Paspnen 6. [loBTOopuTen1bH0-00001a0IIHIT MOAY.Ib
[ToBTOpenue n
00001IEeHE bu6mmoreka [IOK
6.1 COJIepIKaHUS 9 2 https://m.edsoo.ru/7f41a4
Kypca QpU3UKH 3a a6
7-9 knacc
Hroro no pazueny 9
OBLIEE
KOJIMYECTBO
102 27
YACOB I1O
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