MUHUCTEPCTBO NPOCBEIIEHUA POCCUICKOM ®EJIEPALIUU

MunucrepcTBo o0pazoBanus CapaToBCKOi 00/1aCTH

Aamunuctpanusa TaTuieBCKOro MyHHIIUINIAJIBHOIO paiioHa

YnpasJienue o0pa3oBaHusl aAMUHUCTPaunu TaTumeBcKoro

MYHULMIAJIBHOTO paiioHa

MOY "COII c. Unoara umenu I'eposi CoBerckoro Corosza A.A. Jlanmmosa'

[Tpunoxenue Ne 1

K OCHOBHO# 00pa30BaTebHOM mporpaMmme

PACCMOTPEHO COI''TACOBAHO
IITKOJTBHBIM 3aMECTHUTEINb TUPEKTOPA
METOINYECKUM o yueOHo-
00BeIMHEHUEM BOCITUTATEIHHOM paboTe
Kpacnosa O.1. Uymakona E.A.

ITporoxon Nel ot «30» 08.
2023 1.

ol

IIporoxom Nel ot «31» 08
2023 1.

MoanucaHo undpposon
NOANUCHIO:
MYHUUWMNANTbHOE
OBLUEOBPA30OBATE/IbHOE
YYPEXIAEHWUE "CPEAHAA
OBLLUEOBPA3OBATE/IbHAA
LWKONA C.MOONTA UMEHN
FEPOA COBETCKOIO
COKO3A A ANANLLOBA"

OCHOBHOTO 00IIIEr0 00pa3oBaHUs

MOY «COLI c.Upgonra umenu ['epos
Cogerckoro Coro3za A.A. Jlanmosay

Ha 2023-2028 yueOHbIE TOMBI
ITp.Ne 140 ot 31.08.2023

YTBEPXIEHO

Hupexrop MOY
"Cpenusis
ob1eoOpa3zoBaTenbpHas
mkosa c.Maonra umenu
I'epost CoBerckoro
Coro3a A.A. Jlanmora"

Kopneesa H.A.
ITpukaz Ne 140 ot «31» 08.
2023 r.

PABOYASA ITPOTPAMMA

(ID 3714213)

yueOHOro npeamera «®Pusuka. bazoBblii ypoBeHb»

WUnomra 2023 r.

Ut 00yJaromuxcs 7-9 kiaccon



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30oBaTENbHON MpPOrpamMMbl, NPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYYArONIUXCS W OpPTaHU3AIUI0 W3YUYCHUS
GU3MKKM Ha NESITEIIBHOCTHOW OCHOBE. B mporpamme mo (u3uKe ydHUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YYCOHBIX IPEAMETOB Ha ypOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COACpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuXxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, IMOCKOJBbKY (PU3NYECKHe 3aKOHBI Jie)KaT B OCHOBE MPOLECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomMuerd u GU3NIECKOU
reorpadueii, BHOCHT BKJIAQJ B CCTCCTBEHHOHAYyYHYIO KapTUHY MHpa,
MPENOCTaBIsieT HamOoJiee SCHbIE OO0pa3lbl MPUMEHEHHUS HAyYHOTO METOJa
MO3HAHUSA, TO €CTh CTI0C00a MOTyUYeHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opnna U3 THaBHBIX 3a7a4d (pu3nueckoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEIYIONUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

® Hay4HO OOBSACHSTDH SIBICHHUS;

® OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIICIOBAHUS;

® UHTEPNPETUPOBATH  JAHHBIE W  HCMOJb30BaThb  HAay4yHbIE
JIOKA3aTeNIbCTBA JIJISl TIOJTYYCHHS BHIBOJIOB.

[lenmn wsyueHus GU3MKA HA YPOBHE OCHOBHOTO 00ImIero oOpa3zoBaHUs
onpenenensl B Konmenmuu mpenomaBanus ydeOHoro mpenvera «®Dusmka» B



oOpazoBarenbHBIX opraHuzauusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMBI, YTBEPKACHHONH pElICHUEM
Komnernn Munucrepcrsa npocsemienust Poccutickoit denepanuu (mpoTokoi ot 3
nexadps 2019 r. Ne [1K4BH).

Heau uzyyenust pu3uKu:

NpUOOpETEeHNE HWHTEpeca W CTPEMIICHHS OOydJaromuxcsi K HaydHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE WX HHTCIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ/i€ MO3HAaHUS U (POPMUPOBAHUE
HCCJIEIOBATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUSI KakK pe3yjbTaTa HW3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupOBaHUE TPEICTABICHUNA O POMU (UUKH ISl PA3BUTUA APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEICTaBICHUH O  BO3MOXKHBIX  chepax  Oyayuier
npoeCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBJICHUH.

JlocTrkeHre 3TUX IIeJIed MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOIO
oO1iero o0pa3oBaHusi 00ECEYNBACTCS PEIICHUEM CIICTYIONINX 3a1aY:

NpUOOpPETECHUE 3HAHWA O JWCKPETHOM CTPOSHWW  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JAJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UYECKHUE SIBICHUS C
UCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHHM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUETHBIX 3alady ¢
UCITOJIb30BAaHUEM buszruecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTHKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHN HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (PU3NIECKOTO COACpKaHUA,
BKJTFOYAsi HH(OPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HaKOMCTBO €O chepamu podhecCHOHATEHON AESITENFHOCTH, CBSI3aHHBIMU
C (QU3MKOH, W COBPEMECHHBIMU TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
JTOCTHKEHUSX (PU3HUECKON HAYKH.

Ha wusydenne ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZEN0), B §



Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeZel0).

[Ipennaraemepiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, yUUTeb JeiaeT BEIOOP MPOBEICHUS
7a00paTOPHBIX PabOT M OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOEHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aJlaHUH, MPEIaraéMbIX B paMKax
OCHOBHOIO  rocyaapctBeHHoro sk3ameHa 1o  ¢uzuke.COAEP)KAHUE
OBYYEHUA

7 KJIACC

Paznen 1. ®u3uka u €€ pojib B IO3HAHUU OKPY/KAKOIIEro MUpa.

@usznka — Hayka o mnpupone. fABneHus npupoapl. PUZHYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue Quanueckux BeluyuH. Duznyeckue
npubopsl. [lorpentHocts u3mMepenuit. MexxayHapoaHasi cucTemMa eIMHHUII.

Kak ¢uzuka u Jpyrue eCTeCTBEHHbIE HAYKH M3Yy4aloT MPUPOIY.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOIIOJEHUE, IMMOCTAaHOBKAa HAYYHOTO
BOIPOCA, BBIIBI)KCHHUE THUIOTE3, SKCIIEPUMEHT TI0 MTPOBEPKE TUTIOTE3, OOBSICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIECKuX SIBJICHUN C MOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHuueckue, TEIJIOBBIE, JJEKTPUUECKHUE, MArHUTHBIEC, CBETOBBIC

SIBJICHUSL.
2. Ousundeckue MpuOOPHI M MPOLeypa MPSAMBIX U3MEPEHUN aHAJTIOTOBBIM U
U (GPOBBIM PUOOPOM.

Jlabopamopusie pabomul u onvimel.

OmnpeneneHue 1eHbl ASICHUS NIKAJIbl U3MEPUTEIHHOTO TpUdopa.
N3mepenue pacCTosTHUMN.

N3mepenne 00bEMa JKUIKOCTH U TBEPAOTO TeTa.

Omnpenenenue pa3MepoB MajbIX TEN.

N3mepenue TtemmepaTypbl TMpU MOMOIIU KHUIKOCTHOTO TEpMOMETpa U
JaTyuKa TeMIepaTyphl.

[IpoBeneHne ucCCAEAOBAHUS IO MPOBEPKE TUIOTE3bI: AAIBHOCTH MOJETA
IIapuKa, MyMmEeHHOTO TOPU30HTAILHO, TeM OOoJIbIlie, YeM OO0JbIlle BHICOTA
mycKa.

Pa3znen 2. IlepBoHayasibHbIEe CBEeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIIECTRA.

ok wbhPE
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JBr>kenne dacTtul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
Temriepatypoii. bpoyHoBckoe mBmxenue, nuddys3us. BzammomeicTBue dacTuil
BEILIECTBA: MPUTHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHEeM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmroneHnue 6poyHOBCKOTO JBHKCHHUS.

2. Habmonenue nuddysuu.

3. HaGmonenne  siBNeHUN,  OOBACHSIOMIMXCS  MPUTHKCHHEM — WIH

OTTAJIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaol.

1. Ouenka jJuameTrpa aroMa METOAOM PsIoOB (C  MCIIOJIb30BAaHUEM

dboTtorpaduii).

2. OTPBITHI 10 HAOJTFOICHHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.

3. OmbITHI M0 0OHAPYKEHHUIO ACHUCTBHUS CHIT MOJICKYJISIPHOTO TTPUTSKEHUS.

Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHU JBUKCHHUSI.

SlBnenue wuHepMU. 3aKOH WHEpUMHM. B3aumoneicTBue Ten Kak INMpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHUsA Tel. Macca Kak Mepa HWHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
00BéMa BellecTBa.

Cuita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue CUilbl ¢ MOMOLIBIO JUHAMOMETpA. fIBJICEHHE TATOTEHUS U CUJIA
TsokecTd. CHila TSDKECTH Ha Jpyrux mianerax. Bec tena. HeecomocTs. CrioxkeHue
CWJI, HANPABJIEHHBIX O OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBIKECHUS TeTa.

N3mepeHne cKopoCTH MPSIMOJIMHEHOTO JBUKEHHSL.
HaOGmronenue siBfieHust HHEPIIUH.

HabGnronenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUU TEll.
CpaBHeHHE Macc MO B3aUMOJICUCTBHUIO TEII.

CrnoxeHue CUJl, HalPaBJICHHBIX 10 OJHOW IMPSIMOIA.
Jlabopamopuvie pabomul u onvimaol.

ok wnE



1. OnpeneneHrne CKOPOCTH PaBHOMEPHOIO JBUKEHUs (IIapuKa B JKHJIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOMIIS U TaK Jiajee).

2. OmpeneneHue CpeaHEe CKOPOCTH CKOJNbKEHHUs Opycka WIM IIapHKa II0
HAKJIOHHOMW IUTIOCKOCTH.

3. Ompenenenue MIOTHOCTUA TBEPIOTO Tea.

4. OmbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmarium)
HPYKUHBI OT TPUIOKEHHOW CHJIBI.

5. OmbIThI, IEMOHCTPUPYIOIIKUE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIbKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS J1aBlieHud. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackaia. [IHeBmaTmueckune
MalIMHbl. 3aBUCUMOCTbh JABJICHHS KHUJAKOCTU OT TNIyOuHBI. ['mapoctaTuueckuit
napasokc. Cooluaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuunHbBI CyliecTBOBaHUS
Bo3aAylmHOM oOonouku 3emid. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJeHUs. 3aBUCUMOCTb aTMOC(EpPHOTO AaBIEHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBue XKUAKOCTH W ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABJICHUS Ia3a OT TEMIIEPATYpPHI.

[lepenayda naBaeHUs KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue neicTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCHMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BEMA MOTPYKEHHOW YacCTH
TeJa U MIIOTHOCTH KUIKOCTH.

ok wnE
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PaBeHCTBO BBITAJIIKMBAIOUIEH CUJIIBI BECY BBITECHEHHOM KUJIKOCTH.

o

VYciioBue miaBaHus TeN: IMJIABAHUE WM MOTPYKEHUE TEI B 3aBUCUMOCTH

OT COOTHOIIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. UccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMaA MOTPYKEHHOM B
KUJKOCTb YaCTH TeJa.

2. OmpeneneHre  BBITAJKUBAIONIEH  CHIIBI, JEHCTBYIONIEH Ha  TEo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLICH CUJIBI, AEMCTBYIOICH HA TEIO

B KUJIKOCTH, OT MACChI TEJIa.



4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAIKUBAIOIIEH CHIIBL,
JNEUCTBYIOLIEH HA TEJIO B XUIAKOCTH, OT OOBEMA MOIrpyKEHHOW B
MKUJKOCTh YACTH T€JIA U OT IJIOTHOCTH KHJIKOCTH.

5. KoncTpynpoBanue apeomerpa WIM KOHCTPYUPOBAaHUE JIOAKH U
orpeneneHue €€ rpy30noabEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanunueckast padota. MOIIHOCTb.

[TpocTele MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBumio
paBHOBecHsl pbluara. l[IpumeHeHMe @paBuiIa paBHOBECHsI pbluyara K OJIOKY.
«3omotoe mpaBuno» MexaHuku. KIIJI mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprusi. KuHeThueckas M NOTEHUUAJIbHAs JHEPTUS.
[TpeBpaleHre 0JHOTO BU/Ia MEXaHUUECKON SHEPTUU B Ipyroi. 3aKOH COXpaHEHUS
HHEPrUH B MEXAHUKE.

Hemoncmpauuu.

1. TlpumMepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopuwie pabomul u onvimol.

1. Onpenenenue paboOThl CUJIBI TPEHUS NMPU PAaBHOMEPHOM JBUKEHHM Tela

110 TOPU30HTAIBHON TTOBEPXHOCTH.
2. HccnenoBaHue yCIOBUN paBHOBECHS pblyara.
3. Uzmepenue KIIJI HakTOHHOH TIOCKOCTH.

4. VI3ydeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOU SHEPTHH.
8 KIIACC

Pa3znen 6. TensioBble siBJeHUS.

OCHOBHBIC TIOJOXXEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB U MOJEKYJ. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHHUS MOJICKYJIIPHOKMHETHYECKOU TEOPHUH.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUM BeIIeCTBa.
Kpucramnueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEI HAa OCHOBE IMOJOXEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOpUH.
CmaurBaHU€ M KanWUIIpHBIE sIBICHUA. TemIoBoe paclIupeHue 1 CKaTHe.

Temneparypa. CBsizb TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUSI
yacTull. BuyTpeHHsissi sHeprusi. CrnocoObl HW3MEHEHMs] BHYTPEHHEW SHEpruu:
Temionepeaaya " COBEpIIEHUE paboTHI. Bunpr TeIJIoNnepeaauu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KomanyecTBo TemnoThl. YaenbHas TEIJIOEMKOCTL BellecTBa. 1e€IIO0OOMEH U
TEIUIOBOEC paBHOBECHE. YpaBHEHHUE TeIUloBoro OanaHca. IlmaBiaenue w
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpa3oBanue u konaeHcamus. Mcmapenme. Kumenwe. YnaenpHas Teruiora



napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOTro
JIaBJICHUSL.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[IpuHuunel pabotsl TermaoBbiX aBurarenei KIIJ[ temmoBoro aBuratens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

Ok PR
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HaoGmronenre 6poyHOBCKOTO IBUKEHUS.

Hab6monenne nuddysun.

HaOmnronenue siBeHnid cMaurMBaHUs M KaMWIISIPHBIX SIBJICHUH.
HaOmnronenue TenioBoro pacumpeHus Ted.

N3meHenue naBieHUs Ta3a IpU M3MEHEHUM 00bEMAa M HArpeBaHUM WIIU
OXJIQXKICHUU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bunae! Tenmonepenayn.

OxJtaXkieHue Ipyu COBEPIIEHUH pabOTHI.

. HarpeBanue nipu coBepIiieHIUN pabOThl BHEITHUMU CHUJIAMHU.

10 CpaBHeHUE TEITOEMKOCTEN pa3IMYHBIX BEILIECTB.
11.HabntoneHue KumneHusl.

12.HabnroaeHe MOCTOSHCTBA TEMITepaTyPhI MPH TITABICHUH.
13.Moienu TEeIIOBBIX ABUTATENIEN.

Jlabopamopuwie pabomul u onvimaol.

1.
2.
3.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKECHUS.
OMnBITEI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM Caxapa.
OnpITel MO HAOMIOJEHUIO TEIJIOBOIO PACIIMPEHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/NIOHE MIMPUIIA.

OnbITEl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH [aBJIEHUS BO31IyXa OT €ro
00BbEMA M HArpEeBaHUS WM OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEUHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenne wu3MeHeHUST BHYTPEHHEH OHEpPruM Tella B PE3yJbTare
TeIIonepeayr U paboThl BHEITHUX CHJL.

HccnenoBanue sBieHHUS TEMJIOOOMEHAa NpPH CMEIIMBAHUM XOJIOAHOW U
ropsi4eu BOJBI.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, [OJYYEHHOTO BOJOW  MpH
TEII000MEHE C HArPEThIM METATUIMUYECKUM LIMIIHHAPOM.

10.Onpenenenne yaeapHON TEIIOEMKOCTH BEIIECTBA.



11.UccnenoBanue npoiiecca UCIapeHus.

12.0Omnpenenenne OTHOCUTETBHON BIAYKHOCTH BO3/1yXa.

13.Onpenenenne yaenbHON TEIIOTH TUIABICHUS JIbJIA.

Pazngen 7. djekTpruyecKue 1 MATHUTHbBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poia 3JEKTpUUECKUX 3apsiaoB. BzaummopeiicTehe
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMO/JICHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsJI0B U PACCTOSHUS MEXKY TEIIaMU).

Onekrpudeckoe nojie. Hanpsxk€HHOCTh 3iieKTpuueckoro mnoist. IlpuHnmm
CYIIEPIIO3ULIUU AIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn anexTpudeckux 3apsaoB. DJIEMEHTApHBIA AJIEKTPUYECKUN 3apsifl.
Crpoenne aroma. IIpOoBOOHMKM W JUINEKTPUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

ONEKTPpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMUS SJIEKTPUYECKOIO TOKA.
VICTOYHMKM ITOCTOSIHHOTO TOKa. JIeMCTBUS JJIEKTPUYECKOro TOKa (TEIUIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onekrpudeckass unenb. Cumia  TOka.  ONEKTPUYECKOE  HaIpsKEHHE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
st ydactka uenu.  [locnmenoBaTenbHOE W MapajuleNIbHOE  COECIUMHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoymns—JleHua.
DNEeKTpUYECKHUE LENU U MOTPeOUTEN dEKTpUYECKor 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IOCTOSHHBIX ~ MAarHUTOB.
MaruauTHoe nosie. MarHuTHOE MoJie 3eMJIM U €ro 3Ha4YeHUe I )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1OJ€  DJIEKTPUYECKOro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DONEeKTpOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronb30BaHWE >SJEKTPOABUIATENCH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SBneHne dMeKTpoMarHuTHON uHAyKuu. [IpaBuio Jlenna.
DIIEKTPOreHEepPaTop. CnocoObl MOJIyYEHHUS AIEKTPUYECKOU SHEPI'UH.
DJIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpayuu.

DIeKTpu3anus Ted.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.
YCTpONCTBO U ACHUCTBUE DIEKTPOCKOIIA.

DnekTpocTaTuyecKasi MHIYKIIHS.

3aKOH COXPAHEHUS JIEKTPUUECKHUX 3aps/I0B.

[TpOBOJTHUKH U TU3IEKTPUKHU.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

NoakowdR



8.
9.

McTOoYyHMKH TTIOCTOSIHHOTO TOKA.
JlericTBUS DIEKTPUYECKOTO TOKA.

10.2OneKkTpruYeCcKuii TOK B KUIKOCTH.

11.T"a30BBIi paspsi.

12.3MepeHne cuiibl TOKa aMIepMETPOM.

13.M3Mepenne dIeKTPUIECKOTO HAIPSHKSHHS BOJIBTMETPOM.
14.PeocTaT 1 Mara3uH CONPOTHBIICHHI.

15.B3auMoieiicTBIE OCTOSIHHBIX MarHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTU pa3/IeJICHUs MOJIFOCOB MarHUTa.
17.MonenupoBaHie MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
18.0mwIT OpcTena.

19.MarauTHoe€ 1oJjie TOKa. DJIEKTPOMAarauT.

20./[leficTBE€ MAarHUTHOTO TOJIS HA TPOBOJIHUK C TOKOM.
21.25eKTpoABUraTebh MOCTOSTHHOTO TOKA.

22 .VccnenoBanue SIBICHUS IEKTPOMATrHUTHON WHTYKITHH.
23.0mpiTer Dapages.

24.3aBUCUMOCTh HAMpaBICHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBHH €ro

BO3HHMKHOBCHU:.

25.251eKTpOreHepaToOp MOCTOSHHOTO TOKA.
Jlabopamopusie pabomul u onvimel.

1.

N
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OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU TeN HWHIAYKIUEH U 1Opu
CONPUKOCHOBEHUH.

Hccnenoanrie JEWCTBUSL DJIEKTPUYECKOrO TOJS HA MPOBOJHUKUA U
JABJIEKTPUKHU.

COopka u npoBepka padOThI JIEKTPUUECKOMN 11ETH MOCTOSIHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHue u peryupoBaHue HANPSAKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Yepe3 pPe3UCTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUYECKOTO
COTNPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TOMEPEUHOTO
CEUYEHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Jjisi CUJIbl TOKa MPU TAPAICIBHOM COCIUHEHUU
PE3UCTOPOB.

10.Ompenenenre pabOThI STEKTPUIECKOTO TOKA, UAYIIIETO Yepe3 PEe3UCTOP.
11.0npeneneHre MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISEMON Ha

pe3ucrope.



12.ViccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, HWAYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

13.Onpenenenune KII/1 narpesarens.

14 .ViccnenoBaHne MarHUTHOTO B3aUMO/IEHCTBHUS TOCTOSIHHBIX MarHuTOB.

15.13yyeHne MAarHUTHOrO TOJS TOCTOSHHBIX MarHuTOB IpPU X
00BEIMHEHUH U PA3ICICHUN.

16.VccnenoBanue AeMCTBHS SJEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17.00bITEl, JEMOHCTPUPYIOUIME 3aBUCHMOCTb CHJIBI  B3aUMOJCHCTBHUS
KAaTyIIKHd C TOKOM M MAarHuTa OT CHJIbl TOKa W HANpaBJICHUsS TOKa B
KaTyLIKE.

18.M3yuenue neiicTBUSA MarHUTHOTO TIOJIST HA MPOBOJTHUK C TOKOM.

19.KoHcTpynpoBaHue 1 u3ydeHne padoThl JEKTPOIBUTATETIS.

20.U3mepenue KI1/] anekTpoaBuraTeibHONW yCTaHOBKHU.

21.0nBITBI IO HCCJIENOBAHUIO SBJICHUS AJIEKTPOMArHUTHOM WHIYKIUU:
UCCJIEIOBAHUE W3MEHEHMI 3HAYEHUS W HANPABICHUA HHIYKIHOHHOTO
TOKaA.

9 KNIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpPHOE MNPSAMOJIUHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHenHoe nBrxeHue. CpeaHss 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKEHUM.

VYckopenue. PaBHOyckopeHHOe TMpsiMOIMHEHOe nBrkeHue. (CBoOomHOE
najaenue. OnwiTel ['anues.

PaBHOMepHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon m wyactora oOpalleHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepseiit 3ak0H HeroToHa. Bropoy 3axkoH HeroroHa. Tperuit 3akoH HeroToHa.
[TpuHIMII CYyTIEPHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CHJla
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
naneHus. JBuwkenue mianer Bokpyr Comuima. IlepBasg xkocMmuyeckasi CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEpAOe Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsixecTH.

Nmnynbe tena. I3MeHeHne umiyibea. Miynbe cuiibl. 3aKOH COXPAaHEHMS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnnanbHast SHEPTHs Tena, MOJHATOro Hajl



ITOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus cxxaTon npyxuHsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETUYECKON 3HEPTHH. 3aKOH COXPAHEHHSI MEXaHWYECKOU
DHEPI'UH.

Jemoncmpayuu.

1.

N
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8.
9.

Hab6nrogeHne MeXaHMYECKOTo JBYIKEHHUS TEa OTHOCHTEIIBHO Pa3HBIX Tl
OTCUETA.

CpaBHEHHME TIyTe W TPACKTOPHI IBIWKEHUS OJHOTO M TOTO XK€ Tela
OTHOCHTEJIHHO Pa3HBIX TEJI OTCUETA.

M3MepeHre CKOPOCTH M YCKOPEHUS TTPSAMOJIMHEHHOTO JIBHYKCHUSI.
HccnenoBanre Npu3HaKoB PAaBHOYCKOPEHHOTO JIBH)KCHHUS.

Hab6nronenune nBmkeHHs Tea 10 OKPY>KHOCTH.

Habnronenne MexaHMUeCKUX SIBICHHUM, TPOUCXO/ISIINX B CHCTEME OTCUETA
«Tenexka» 1pu e€ paBHOMEPHOM H  YCKOPEHHOM JBIKCHHUH
OTHOCHUTEJIFHO KaOHMHeTa (PU3HKHU.

3aBUCHMOCTh YCKOPEHHUS Tela OT MAcChl Tella W JCUCTBYIOIICH Ha HETO
CHJIBL.

HabGnronenune paBeHCTBa CHIT TIPH B3aMMOICHCTBHH TEII.

M3meHeHne Beca Tella P YCKOPEHHOM JBHKCHUH.

10.Tlepenayua umynbca Mpu B3aUMOICHCTBUU TElL.

11.TTpeoOpa3oBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEll.

12.CoxpaHeHne UMITyJIbCa TIPU HEYTIPYTOM B3aUMOJICHCTBHUH.

13.CoxpaHeHne uMItysbca mpu adCOFOTHO YIPYTOM B3aUMOJCHCTBUU.

14 HaGmrogeHne peakTUBHOTO ABUKECHUSI.

15.CoxpaHeHne MEXaHUYECKON IHEPTUU TIPU CBOOOTHOM TaJICHUH.
16.CoxpaHeHre MEXaHUYeCKOW SHEPTUH NP ABMIKEHUH Teja Mo ACHCTBUEM

MPY’KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoncTpynpoBanue TpakTa JJisi pa3roHa U JajJbHEWILEr0 PaBHOMEPHOTO
JBIDKCHUS [IApUKA WIN TEJICKKH.

OmnpeneneHue CpeaHE CKOPOCTH CKOJIBKEHHUS OpyCcKa WU JBUKEHUS
LIapyKa 10 HaKJIOHHOM IIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBUKEHHUH IO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHU IMPHU PABHOYCKOPEHHOM
JBUKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruIOTE3bl: €CAM MpPHU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HayaJbHOM CKOPOCTU MYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOILIAE MPOMEXYTKH BPEMEHH OJUHAKOBBI.



6. UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJIbHOTO JIABJICHHUSI.
7. Ompenenenrie K03PHUITMECHTA TPEHHS CKOJIbKCHHUS.
Onpenenenue KECTKOCTH NPYKUHBI.
9. Ompenenenrie paboOThl CUJIbI TPEHUSI TIPU PAaBHOMEPHOM JBUIKEHUU Tela
10 TOPU3OHTAIBHOW MOBEPXHOCTH.
10.Ompenenenre pabOTHl CHUJIBI  YIPYrOCTH TIPU  TOABEME Tpy3a C
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11.M3y4yeHue 3aKOHa COXPaHEHUS SHEPTHH.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJHBIL.

KonebarenbHoe nBrkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TIepuo,
4acToTa, aMIUINTya. MaTteMaTndecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPTUU MPU KOJIeOATEIHLHOM JIBHKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojebanus.  Pe3onanc.
Mexannueckue BoOJHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. [IpomonbHble U
MONEpEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['pomMKOCTh 3Byka U BbicoTa ToHA. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue xose0aHuil Ten IO IEWCTBUEM CHIBI TIKECTH U CHJIIBI
YIOPYTOCTH.

Hab6mronenue xonedanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenne BoIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuwie pabomul u onvimaol.

1. Onpenenenre 4YacTOThl M MEpHoJa KoJieOaHUM MaTeMaTUYeCKOTO
MasiTHUKA.

©
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OmnpeneneHne 4acToThl U MepUoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH MEepHOJia KOJIeOaHUH MOABEIIEHHOTO K HUTU

rpy3a OT JUIMHBI HUTH.

4. VccrnemoBaHue 3aBUCHMOCTH MEpUOIa KOeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBUCHUMOCTH TIepHoOJia KoieOaHuii Tpy3a, TOJIBEIICHHOTO K
HUTH, OT MacChl Ipys3a.

6. OmpIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTH Tepuoja  KoJjaeOaHwmit

MPY>KUHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTU MPY>KUHBI.

w N



7. W3mepeHue yckopeHus CBOOOTHOTO MaJCHUSI.

Paznea 10. D1eKTpOMATHUTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJeKTpOMarHuTHble  BoiHbL.  CBolicTBa
ANEKTPOMAarHuTHbIX BOdH. [llkana siekTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnexkTpomarHuTHas npupoaa cBera. CkopocTh cBeTa. BoIHOBBIE CBOWCTBa
CBETa.

Jemoncmpayuu.

1. CaoiicTBa 3J€KTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. N3ydyeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBbIO MOOWJIBHOTO

TenedoHa.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlyueBass  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmHenHOe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH TMpelomieHus cBera. [lonHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vicrmonb30oBaHME MOJHOIO BHYTPEHHETO OTPaKCHUSI B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpOCKONa M Tejeckona. ['ma3 kak onrThueckas cuctema. bin3opykocTh u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HptoToHa. Croxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceera.

Hemoncmpauuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[TonyueHnne n300pakeHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomiienue cBera.

OnTuuecKkuii CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JIUH3.

. [Ipunuun aeiictBus oroanmnapara, MUKpOCKOIIA U TEJIECKOMA.
10.Monens rnasa.

11.Pa3noxkeHue 0e10ro CBETa B CIEKTP.

12.Tlonyyenue 0enoro cBeTa Mpu CI0KEHUU CBETA Pa3HbBIX LIBETOB.
Jlabopamopnsie padomul u onvimel.
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1. WccnenoBanue 3aBUCUMOCTH yIjla OTPa)KE€HUs CBETOBOrO Jyya OT yria

naJeHUsl.
2. VzydeHne xapakTepUCTHK H300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.
3. UccnenoBanue 3aBUCUMOCTH yTia MPEIOMIIEHUS CBETOBOTO Jiydya OT yrIJia
MaJICHUS HA TPAHUIIE «BO3LyX—CTEKIIOM.

4. TlomyueHne U300paKCHHUM C IOMOIIIBIO COOUPAIOIIEH JTMH3BI.

5. Ompenenenrie POKYCHOrO PacCTOSTHUS U ONTHYECKOW CHJIbI COOMPAIOIIEH
JIVH3BI.

6. OmbITHI O Pa3I0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnpITbl O BOCHIPHUSTHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUU uepe3
LIBETOBbIE (DPUIIBTPBI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTJIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThle CIIEKTPBI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uzinydeHus. CTpOEHHE aTOMHOTO
anpa. Hyxionnas wmopens aromHoro snpa. M3orombsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAIOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W 3HEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHUS pPaaMOaKTHBHBIX HW3JIIYYEHWW HA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

CreKTpbl U3ITyYEHHUsI U TTOTJIOLICHHUS.

CrekTpbl pa3IMyYHbIX ra30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOMINX U3TYyUSHH.

Peructpanus u3inyyeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopuvie pabomel u onvimel.

1. HaGnrogeHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

2. UccnenoBanne TPEKOB: M3MEPEHUE HHEPTUU YACTUIBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. U3mepenue pagnoakTMBHOTO (poHa.

IHoBTOpPHUTEIHLHO-00001AIOIIIUI MOIYJIb.

[ToBTOpHUTENHEHO-00001AIOMINI MOTYIb TIPETHA3HAYEH IJIs1 CUCTEMAaTU3alun
U 000OmieHHsT  MPEAMETHOTO  COAEpX aHUs M ONbITa  JIESITEIbHOCTH,
nprOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke i MOJATOTOBKU K

o0k wnE



OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy T0 (u3uke s 00ydaromuxcs,
BBIOPABIINX ATOT yUEOHBIN MPEIMET.

[Tpu M3y4eHNN TAaHHOTO MOJIYJIS PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI
JIESITEIIBHOCTH, Ha OCHOBE KOTOPBIX 00OECIIEUUBACTCS JOCTHIKCHHUE MPEAMETHBIX U
METANpPeMETHBIX ~ IUIAHUPYEMBIX  pe3ylbTaToB  OOydeHHs, (GOpMHUPYETCs
€CTECTBEHHOHAYYHAass TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCICAOBAHUS
SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHITH (hu3mdeckue
SIBIICHUS, TIPUMCHsISI TIOJNyYEHHBIC 3HAHUS, peIaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHBIC U KCTICPUMEHTAIBHEIE.

[TpuHIIMTIHATBHO ACSATEIBHOCTHBIN XapakTep JAHHOTO pasjelia peaau3yeTcs
32 CYET TOrO, 9YTO OOYyYaAIOIIHUECs BBIMONHIIOT 3aJaHUsA, B KOTOPBIX UM
npeIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUI pacrno3HaBaTh M HAYYHO OOBSICHATH
dbu3nueckue SBICHUS B OKPYKAOIIECH MPUPO/IC U TTOBCEAHEBHOM JKU3HU;

WCITOJIB30BaTh HAYYHBIC METOJBI UCCICAOBAaHUS (DPU3HMUCCKUX SBJICHUN, B TOM
YUCIIe IS IPOBEPKH TUITOTE3 U TIOJYICHHS TEOPETUIECKHUX BBIBOJIOB;

OOBSCHATh HAy4YHBIC OCHOBBI HaWOOJIEE BAXHBIX TOCTMDKCHHH COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMEP, TPAKTUIECKOTO MCIIOIH30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPTHUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTprMoTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUUA U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOMN
bu3ruecKol HayKu;

— LIEHHOCTHOE OTHOIIEHHUE K TOCTUXKEHUSM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXICHUU OOIIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C TNPAKTUYECKUM MPUMEHEHUEM
JOCTKEHUM (PU3UKH;

— OCO3HAaHHME BaXHOCTHU MOPAIBHO-3TUYECKUX MPUHIMUIIOB B JESITEIbHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPUATUE ICTETUUECKUX KauecTB (PM3MYECKOW HAYKH: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUYHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 NMO3HAHMS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKd KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLICH
KYJbTYPBIL;

— pa3BUTHE HAy4YHOU JIOOO3HATEIHHOCTHU, WHTEpPECa K HCCIEN0BATEIhCKON
NEATEIIbHOCTH;

5) ¢opmupoBaHuss  KYyJAbTYpPbl 3A0POBbS MU  IMOLUMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHE IIEHHOCTH O€e30MacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, HA JIOpPOTraxX, C AJIEKTPUUYECKUM M TEIUIOBBIM OOOpPYIOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

— chopmupoBaHHOCTh HaBbIKa pedIieKCHu, NPU3HAHUE CBOETO TIpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTHE B PEIICHUHM MPAaKTUYECKHX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOM W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAIMSl HA NMPUMEHEHHE (PU3MYECKUX 3HAHUU IS pelieHus 3a7ad B
0o0JIacTH OKpY’Kalollel Cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) ajanTanuM K U3MEHSIOUMIUMCS YCJOBUSIM COUMAJIBLHOM W NPHUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCUCTBUU MPU BBHIIIOJIHEHUU HCCICIOBAHUN U
POEKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e — TIOBBIIICHME YPOBHS CBOCM KOMIIETEHTHOCTU 4YE€pe3 IMPAKTUUECKYIO
JIeSITCIILHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME Ne(PUIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JaCcTH
busuKy;

e — IUTAHUPOBAHHWE CBOETO PA3BUTHUS B NPHOOPETEHUM HOBBIX (HU3UUICCKHUX
3HAHUM;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBIISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OILIEHKAa CBOMX JCHCTBHM C YYETOM BIIMSHUS HA OKPYXKAOUIYI0 CpENy,
BO3MO>KHBIX I'JI00AJBHBIX ITOCIIEICTBUI.

METANPEAMETHBIE PE3YJIbTATBI

B pesymbraTe OCBOGHHS TpoOTrpamMMbl MO (PHU3UKE HA YPOBHE OCHOBHOTO
oOwiero oopazoBanus y o0yyaromierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLIIE I03HAaBaTeIbHbIE YHUBEPCAIbHbBIC YUeOHbIE 1eHCTBUS,
KOMMYHHMKAaTHBHbIE  YHUBEpCaJbHbIE  y4yeOHble  JEWCTBUSA, PETYIATHUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(PUKAIMU, OCHOBAHUS AJIS
000OIICHHS U CPaBHEHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTpPUBAEMbIX (paKTax,
JAHHBIX U HAOJIIOJIEHUSAX, OTHOCAIIMNXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITH ITPUUMHHO-CJIEICTBEHHBIE CBSA3M IPU H3YUYEHUU (PU3NYECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIIb30BAHUEM JE€TYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKUX BEJINYHH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HYecKOou
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pEIIeHMs, BBIOOp Haunbosee
HOJIXOJSIIETO C YUETOM CaMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

MCIIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKII HHCTPYMEHT MO3HAHNUS;
POBOUTH IO CAMOCTOSITEIHHO COCTABIIEHHOMY IIJIaHY OIBIT, HECJIOXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOIrO
SIBIICHUS;

OLICHMBAaTh HAa NPHUMEHUMOCTb U  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIyYEHHYIO B X0JI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPEINON0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3IUYHBIC METOIbl, THCTPYMEHTHI U 3alpPOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JaHHBIX C y4ETOM MPEMIOKEHHOW Y4eOHOU
(bU3UIeCKOM 3a7a9H;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATEIILHO  BBIOMpaTh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMaAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIIOKHBIMH
CXeMaMH, TuarpaMmmamMu, HHOU rpauKoi 1 MX KOMOWHAIIHSIMHU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:

B XOJ¢ OOCYXICHUS Y4EeOHOro Marepuaia, pe3yJbTaToB JIa00paTOPHBIX
paboT ¥ IPOEKTOB 3a7]aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAEMOM TEMbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W IOJJICpIKaHHE
O1aroxenaTeaIbHOCTH OOIICHUS;



COMOCTAaBIISAITh CBOM CYXAEHUS C CYXICHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
myOIMYHO TPECTABIATh PE3yIbTAaThl BBIMOJIHEHHOTO (PU3UUYECKOTO OMBITA
(3KCneprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

NOHMMAaTh W HCHOJb30BaTh  INPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUIYAJIbHON paOOThl MNpU pPEIIEHUU KOHKPETHOW (Qu3ndecKon
poOJIeMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATH JE€UCTBUS
no €€ JOCTHKEHUIO: paclpeAessiTh poyd, OOCYXIaTh MpOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUSI HECKOJIBKUX JIFOCH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIPABIECHUIO WU KOOPAUHHUPYS CBOM JEUCTBUS C JIPYTUMU
YJIeHaMU KOMaH/1bl;

OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOIECHCTBHUSL.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIHSIX, TPEOYIOITUX
TUTSL petieHust (GU3NICCKUX 3HAHUM;

OpUEHTUPOBAThCS B  PA3IMYHBIX MOAXOAAaX TMPHUHATUS  PEIICHUN
(vHIMBUAyaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HMUCSCKON 3a7a9d VI
TUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH IIpeIjiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IIPEAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATH  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  pe3ysbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(U3MYECKOTO UCCIEOBAaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENBCTB, W3MEHUBLIMXCS CUTYallUl, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;



® CTaBUTH ce0sl HA MECTO JIPYroro YeJIOBEKa B XOJ€ CIOpa WIH JTUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;

® TpU3HABaTh CBOE MPABO HA OIIMOKY MPHU pelIeHUuU (HU3HMUECKUX 3a]a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yuenus B 7 kijiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® UCIHOJNB30BaTh TMOHATHSA:  (PU3MYECKHME U  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, THUIOTEe3d, €AUHUIBI (DPU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHUs, PAaBHOJCUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

e paznmmuarh sBIeHUs (AudQy3us, TEIIOBOE JBUKEHUE YACTUI] BEIIECTBA,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JABWKEHUE, HWHEpLus,
B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEINIEHHOM OCBHIO
BpallleHus, TMepenaya JJaBiICHUS TBEPABIMU TeJIaMH, >KHUIKOCTAMH H
razamM, arMoc(epHOoe JaBlieHHWE, IUIABaHUE TeJl, MpPEBpaIICHUS
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh TNPOSBICHHE W3YYCHHBIX (PU3MUECKUX SBICHUH B
OKpY’XaoIlleM Mupe, B TOM 4Yucie (U3HUECKUE SIBIICHUS B MPUPOJIE:
MpPUMEPHI IBWKCHHUS C Pa3TUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
npupoje, JCUCTBHE CHJIBI TPEHUS B TPUPOAC W TEXHUKE, BIHSHHC
aTMOC(EpHOro J1aBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHuEe pbIO, pblyaru B
TeJe YeJOBeKa, MPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3a7]auy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHM;

® ONHUCHIBAaTh U3YYCHHBIC CBOMCTBA TeN M (PU3MUECKHUE SBICHUS, UCIIONIb3YS
¢dbuznyeckre BEIUYUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEM,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTrOCTH, CUJIAa TSKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAS CUJIa, MEXaHUYeCcKas pa0doTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CWJbl, KO()(PHUIMEHT TOJE3HOTO [EWUCTBUS MEXaHU3MOB,
KMHETHYeCKass M TOTEHIMAJIbHASI SHEPrus), MpU ONUCAHUM MPABUIBHO
TpakToOBaTh  (PU3MYECKUH  CMBICI  HMCHOJIb3yeMbIX  BEJIMYUH, HUX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYIIHI,



CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEJIMYHMHAMM,
CTPOUTH Tpa(hUKK N3YICHHBIX 3aBUCUIMOCTEH (PH3NUECKUX BEIMYHH,
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMOit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, IpaBUiIO paBHOBecHs pbiuara (0J10ka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHHUA MEXAHUYECKOU
OHEPruH, TPU OTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluid NPaKTHKOOPHUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh MIPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PUBUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

peumate pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Yys 3aKOHBI H
dbopmyIibl, CBS3BIBAIOIINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHallnM3a
YCIJIOBUS 33/1a4d 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABISATh (PU3UIECKUE
BETUYUHBI B (DOPMYJBI M TMPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE AJI PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTy4YeHHOU (PU3NUECKOi BETUYUHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh TPH TOMOITU
(bu3MYEeCKUX METOIOB, B OTIMCAHUH UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
NpEANnoyioxKEeHne  (TUIOTe3y),  pa3inyartb M UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JeiaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

MPOBOAUTL OMNBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WIU
buznIecKux CBOIICTB TEJIL: dbopmMyIUpoBaThH MIPOBEPSIEMBIEC
MPEANOJI0KEHNS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000pYyI0BaHHS,
3aMMChIBATh XOJ ONBITA U (DOPMYIUPOBATH BHIBOIBI;

BBITIOJTHATD MPSIMbIE U3MEPEHUS PACCTOSIHUSI, BPEMEHHU, MacChl Tela,
o0béMa, CHUJIBI M TEMIEPATypbl C MCHOJb30BAHUEM aHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMUYUHBI OT
JIpPYyrol ¢ HCMHOJb30BAHUEM TMPSMBIX H3MEPEHUI (3aBUCMMOCTU IIYTH
PAaBHOMEpPHO JBWXKYIIETOCSd Tela OT BPEMEHHM JBUKECHUS TeJla, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAAN CONMMPUKOCHOBEHUS TEJI, CUIIbI
YOPYTOCTA OT Y/UTMHEHUS TPYKUHBI, BHITAIKUBAIOIICH CHUIIBI OT 00BEMaA
MOTrPYKEHHOM YaCTU TeJa U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU



OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJI0, YCIOBUM
TUTaBaHMsSI TEJ, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUA, CcOOUpaTh YCTaHOBKY U
BBITIOJIHATh M3MEPEHHUs], CJIeNysl NPEeIO)KEHHOMY IIaHy, (DUKCHUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUJE
NPEJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3ysbTaTaM
UCCIIETIOBAHMUS,

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3UYECKUX BEIMYUH (TUIOTHOCTD
BEIIECTBA JKUIKOCTH M TBEPAOrO TeEjla, CHUJIAa TPEHHUS CKOJIBKEHHUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOL[as CWiIa, JEHCTByoIlas Ha
HOrpyKEHHOE B KHUJAKOCTh Te€JO0, KOI()(PUIMEHT MONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAysS TNPEIOKEHHOW WHCTPYKUIUU: TIpU
BBITIOJTHEHNH HW3MEPEHUIl CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIIATh 3HAUEHNE UCKOMOW BEJTMUHHBI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUSI MPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCYIbI, OapoMeTp,
phIUuar, MOJABWKHBINA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJOINPOBOAA, THUIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUA MU HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HaXoAWTh  WHPOPMALMIO O  IpHUMEpax)
IPAKTHYECKOr0 HCIOJB30BaHUA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HH NIl oOecriedeHusi 0€30MacHOCTH TpU oOpaIreHnu ¢ mpudopamMu 1
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOJCHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH cpejie;

OCYIIECTBISATh OTOOp HCTOYHMKOB HH(popmanmu B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXET OBIThH
HEI0CTOBEPHOM;

UCII0JIb30BATh MPHU BBITIOJHEHUH Yy4E€OHBIX 33JaHUIl HAYYHO-TIOMYJSPHYIO
JUTEPATYpPY  (PU3MUECKOrO0 COJIEp)KaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetd VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;



® Co37aBaTh COOCTBEHHBIC KpPaTKWE MUChbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHWUKOB MHGOpMAIK (HU3UIECKOTO COICPKAHUSA, B TOM
yucie MyOJuYHO JeNlaTh KPaTKHue COOOIIEHUS O pe3yJbTaTax IMPOCKTOB
WM Y4YEOHBIX HCCIEIOBAaHMUM, MPU ITOM TIPAMOTHO HCIOJIb30BaTh
W3YYEHHBIH TIOHATUMHBIMA ammapar Kypca (HU3UKH, COINPOBOXKAATH
BBICTYIUICHUE MPE3CHTAIIUCH;

® [IpU BBIMOJHEHUU YUYEOHBIX MPOCKTOB M HCCIEAOBAHUHN paCIPEACNISTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CIICIUTh 3a BBINOJHEHMEM IIIaHa JCHUCTBUM, aJeKBAaTHO OIICHMBAThL
COOCTBEHHBII  BKJaJ B  JICATEIBHOCTb  TPYIIIBI, BBICTpanUBaTh
KOMMYHHUKAaTUBHOE B3aMMO/ICICTBUE, YUUTHIBAsE MHCHUE OKPYKAIOIIHX.

K xoH1y o0yueHust B 8 kJjiacce nmpeaMeTHbIE Pe3ybTaThl Ha 0230BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

® HCIIOJb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILIECTBA, KPUCTALTNYECKHUE U
aMmopdHbIe Teja, HACHIIEHHBIH W HEHACBHIIMICHHBIM Map, BIAKHOCTH
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSSI DJHEPrusi, TEIUIOBOM JBUIaTEllb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsil, HIEKTPUUYECKOE MOJIE€, IPOBOIHUKHU
Y IUDJICKTPUKU, TTIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;

® pa3nuuaTh SBJICHMS (TEIJIOBOE PaCUIMPEHHE M C)KaTue, TeIviolepenaya,
TETJIOBOEC PABHOBECHE, CMAUYWBAHUE, KAIMWJUISIPHBIC SIBJICHUS, UCHAPCHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpICBaHHUE), KHIICHUE,
Temjonepeaaya (TEenI0mpPOBOHOCTD, KOHBEKIIMS, U3IIy4YCHUE),
AIEKTPU3ALMUSA TeJl, B3aUMOJICHCTBUE 3apANIOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIS1 Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
[0 OIMCAHUI0 WX XAPAKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

® pacro3HaBaTh TMPOSBJICHUE M3YYCHHBIX (DU3NUECKUX SIBJICHUNA B
OKpY’)KalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULSIPHBIE SIBJICHHUS B TPHUPOJE,
KpUCTAJUTbI B mpupojae, u3nydeHue CoJiHIA, 3amMep3aHHe BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuH, Jpedd MoaroCOB, pOJb MAarHUTHOTO TOJSA JJIS KU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpHU3HAKH) (DU3UIECKUX
SIBJICHUU



® OMNUCHIBaTh U3yYEHHBIE CBOICTBA TEN M (PU3NUECKHUE SIBICHUSA, UCTIOIb3YS
¢duznyeckre BeIMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPTHsl, KOJIUIECTBO
TEIJIOTHI, yJeIbHAasd TEIUIOEMKOCTb BEIIECTBA, YZACJIbHAs TEIUIOTA
IUTABJICHUS, YJENbHAs TEIUIOTa IapooOpa3oBaHus, YJIENbHAs TEIIOTa
CrOpaHHs TOIUIMBA, KO3((UIMEHT TMONE3HOro JCHCTBUS TEIJIOBOM
MAIllMHbI, OTHOCUTEIbHAs BIAXHOCTb BO31yXa, JJIEKTPUYECKHUU 3apsn,
CUJja TOKA, JJIEKTPUYECKOE HANPSIKEHHWE, CONPOTHUBJIICHUE IPOBOJHMKA,
YIEIbHOE  CONPOTHBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
DIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIbHO  TPAKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEIUYMH, 00O3HAYEHUS U €AMHHIIBI
(Gu3NYEeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
(U3MYECKYI0 BEIMYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpaduku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

® XapaKTepu3oBaTb CBOMCTBa Tels, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJBb3Ysd OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKONM TEOpUHU
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3ULMHU IOJIEH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa Jiisi ydacTKa LEenu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IpU OTOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHa M 3allUCBhIBATh €r0 MaTEMaTHYECKOE
BBIPAXKEHUE;

e OOBSACHATH (U3NYECKHE MPOLECChl W CBOICTBa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CHUTYallMi NMPAKTUKOOPHEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUThH OOBSCHEHUE U3 1—2 JOTMYECKUX
1aroB ¢ Omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
(bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarb pacy€THble 3aMayd B 2-3 JEHCTBUA, HCIOJIb3YyS 3aKOHBI M
dbopMyIibl, cBsI3bIBaOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUSL 3aJladyd 3alMChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JIs  peIIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (OPMYIIBI,
HEoOXoauMble JUIsi €€ pelieHus, NPOBOAUTH PACUETHl M CPABHUBATh
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;

® pacrosHaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO PEIIUTh MpPHU [OMOIIU
($u3NYECKUX METO/IOB, MCIOJb3ys OMHCAHHME HCCIIECJOBAHMS, BbIIEIATH
MIPOBEPSAEMOE  MPEAINOJIOKEHUE, OLECHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJEHUS UCCIIEI0BAHUS, €1aTh BBIBOJIBI;

® TPOBOAWUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WU
bu3nyecKux CBOWCTB TN (KAMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero o0béma, TeMIreparypbl, CKOPOCTH MpoLEecca OCTbIBAaHUS U
HarpeBaHusi IpU M3JIYYEHUU OT IBETa M3Iydarolled (MOrjIouaroniei)



MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPHI KUIAKOCTH H
IO €€ TMOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWMOJCUCTBUE
ANIEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yalM3al[Usl MarHUTHBIX TIOJE€H TOCTOSHHBIX MAarHUTOB, JEHUCTBUS
MarHUTHOTO MOJS Ha HPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 MPENJI0KEHHOIO
000py10BaHUs, ONUCHIBATH X0/ OIbITa U (POPMYJIHPOBATH BHIBOBI;
BBIIIOJIHATh  NpSIMBIE  W3MEPEHUS  TEMIIEpaTypbl,  OTHOCHUTEIbHOU
BJIQXXHOCTH BO3JyXa, CHJBl TOKA, HAIPSDKEHUS C HCIOJIb30BAHUEM
aHaJIOTOBBIX NPUOOPOB U JATUYMKOB (DU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
IpPYyroi C UCHOJIb30BAaHUEM TMPSAMBIX M3MEpPEHUH  (3aBUCUMOCTh
CONPOTUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IIOIEPEYHOrO
CEYEHMS U YEIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHOIO M  MapajUyIeIbHOTO  COEIMHEHHM
IPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOMPATh YCTAHOBKY H
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPEeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BUAE TaOMuI U rpaduKoB,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;

NPOBOJUTh KOCBEHHbIE HU3MEpEHUA (PU3NYECKUX BeIUYHMH (yAesbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, pabdoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh U3MEPEHHs, COOMpaTh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl NMPEUIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMUMHBI;

COOJII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MPUHIMUIB  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HMX ONUCAaHHUA (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETP, CUETYMK JIJIEKTPHUUECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEeIOXPaHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIaTENb [IOCTOSIHHOTO TOKA),
UCIIONIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
duznyeckrue 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTEIIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pUCYHKaM (>KHJIKOCTHBIN



TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, IBUTATEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMBI 3JIEKTPUYECKUX
Hernen ¢ nociaeAoBaTe/IbHbIM U MapajuleIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUYECKUX 1IETICH;

® [PUBOAWTH MNpUMEpPhl  (HAXOAUTh HUHPOpPMALMIO O  IPUMEPAX)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
XKU3HU 1 obecriedeHusi 0€30MacHOCTH MU oOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3J0POBbSI H COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH cpeie;

® OCYIIECTBIATh NOMCK HMHPOpMAUUU (PU3NYECKOTO COJACpKAHUS B
WNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM M NYyTEM CpPaBHEHHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJCIATH  HHGPOPMAIIMIO, KOTOpas
ABJIETCS] IPOTUBOPEUYMBON MIIM MOYKET OBITh HEJOCTOBEPHOM;

® UCIOJIb30BaTh MPHU BBINOJIHEHUH Y4YE€OHBIX 33JaHUN HAy4YHO-TIONYJSPHYIO
JUTEPATYPY  (PU3MYECKOrO0 COJEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypcel cetu HTEpHET, BiIajeTh NPUEMAaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e Co037aBaTb COOCTBEHHbIE NMUCBMEHHBIE M KpPATKHE YCTHBIE COOOLIEHUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJep)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO WPEACTaBIATH pPE3YIbTaThl
IIPOEKTHOW WJIM HMCCIENOBATENBCKON JEATEIbHOCTH, ITPH 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COIPOBOXK/IaTh BBICTYIUICHHE NPE3CHTALNEN;

® [IpU BBINOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBaHUN (U3HMUECKUX
MPOLIECCOB pacHpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTh 32 BBHIMOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIaa B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOCIICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peaTh KOH(MIUKTHI.

K konIy o0yuenus B 9 kJjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

® CNOJIb30BaTh TMOHSTUSA: CHUCTEMa OTCYETA, MaTepHalbHash TOYKa,
TPACKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHUS, Nedopmanus
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEJO,
LHEHTP TSDKECTH TBEPJOTO Teja, paBHOBECUE, MEXaHUYECKUE KOJIeOaHUs U
BOJHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHEI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTbD,



CHEKTpPbI UCIyCKaHHs U TMOTJOLIEHUs, anb(da, 0eTa- u ramMmma-u3Iy4deHus,
W30TOIIBL, SIIEPHAS] DHEPIETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE [BHKEHHE, CBOOOIHOE
NIaJICHUE TEJI, PABHOMEPHOE JIBUJKECHUE 10 OKPYKHOCTH, B3aHUMOJECHCTBHE
TEJ, PEaKTUBHOE ABM)KEHUE, KOJjeOaTelnbHOE ABMKEHHUE (3aTyXarouiue H
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHUE
3BYyKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE WM NPEIOMIICHHE
CBETa, OJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3sIoKEHUE OEJIOro CBETa B
CHEKTP M CJOXKEHUE CHEKTPAJIbHBIX LIBETOB, JUCIEPCHUS  CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHME JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacrmo3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpy’XalleM Mupe (B TOM uHcie (PU3NYECKUE SIBICHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NEUCTBHE BUAUMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
paAMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM MEPEBOAUTH MPAKTUYECKYIO 3aJady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMICTBa (NpHU3HAKK) (PU3NYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKUE SIBICHUS, UCIOJIB3YS
bu3nueckue BeIWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBM)KEHHH, YCKOPEHHE, MepeMelleHue, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOIO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tela, HWMITYJIbC CHJIBL,
MeXaHu4yeckas paboTa M MOIIHOCTb, TOTEHIHUAIbHAs HHEPrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »JHeprus,
NEPUOJ U YacTOTa KojeOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb MPEJIOMIIEHUS CPEAbI), TP OMUCAHUU
NPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCIHOJIb3YEMbIX BEJIHUYHH,
0003HaUYEHUA M EIUHMLBI (PU3NYECKUX BEIMYUH, HAXOOUTh (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYUMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOILECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHLIUAI CYMEPHO3UINH CHUJI, TNPUHIUI OTHOCUTEIbHOCTH [ ammies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJIbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3aps0BOI0 U MacCOBOTO YHUCEI
IOpU SJAEPHBIX PEAKIMIX, IPU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIMChIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUIH,
(du3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTrh pacu€THbIC 3adadd (OMHMpAOIIHEcs HAa CHCTeMy u3 2-3
YpaBHEHUH), UCIOJB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMUMHBI: HAa OCHOBE aHajIM3a YCJIOBUS 3aJladyd 3alMChIBAaTh KpaTKOeE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHbIEC, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PEUICHMUS], IPOBOAUTH PACUEThI U
OLICHMBATh PEAJTMCTHYHOCTh IMOJYYEHHOTO 3HAYEHUA (PU3HUECKOU
BEJIMYMHBI,

pacrno3HaBaThb MPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpU MOMOUIH
(Gu3NYECKUX METO/IOB, MCIONb3Yys OMNHCAHHUE HCCIIECJOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEANOIOKEHUE, OLICHUBATh NPAaBWJIBHOCTh MOpSAIKA
IOPOBEJCHUST  HMCCIIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUI U OIBITOB;

IPOBOAMUTH OMBITHl MO HAOMIOACHWIO (DU3MYECKUX SIBICHUNA WIH
bu3nUecKkux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPY>KHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIBIX KOJCOaHUM, MPSIMOJIMHEITHOE PaCIIpOCTpaHEHUE CBETA,
pasyiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHsI IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0OpyZOBaHUsl, ONUCHIBATh XOJI OMNbITa W  €ro  pe3yJbTaThl,
(opMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Onpeaensis
cCpeqHee 3HAUYeHHE H3MepsAeMOoill BelauuuHbl ((POKyCcHOE paccTosHuE
cobuparomeid JUH3bI), OOOCHOBBIBATH BBIOOpP CHOCO0Aa H3MEPEHUs
(M3MepUTENIbHOTO PUOOpPa);



OPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPAMBIX H3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUH 0€3 HadalbHOW CKOPOCTH, MEpHOja
KOJIe0aHUN MaTeMaTH4YeCKOrOo MasiTHUKA OT JJUHBI HUTH, 3aBUCUMOCTHU
yria OTpaKEHHWs CBETa OT yria MaJCHUs W yria MPEIOMIICHHs OT yIJia
NajicHus): IUIAHUPOBATh HCCJICIOBAaHUE, CaMOCTOSITEILHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM  3aBUCHMOCTH
¢usznyecKkux BEIMYMH B BUAE TaOJUI U TpadUKOB, AeNaTh BHIBOIBI IO
pe3ylbTaTaM HCCIe0BaHNUS;

IPOBOJUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHE Teja IpU pPaBHOYCKOPEHHOM JBHKECHHH,
YCKOpEHHE CBOOOIHOrO MajeHus, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKECHHs, MEXaHHueckas pabdoTa U MOIIHOCTh, YacToTa H
nepuoa KojeOaHWH MaTeMaTHYecKOr0 U TMPYKUHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAroNie JIMH3bI, PAJAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIUUCISTH
3Ha4YCHHNE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3YNIbTAThI C YIYETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHUIA;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (QU3MUYECKUX MOJIENei:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPJOE TENIO, TOUEUHBI HCTOUHUK
CBETa, JydY, TOHKAas IJIMH3a, IUTAHETApHAas MOJEIb aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmHUcaHusi (B TOM YHUCIE:
CIUZOMETp, MATYMKW TIOJOXKECHMsSI, PACCTOSHHUSI W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBAaX (PU3NYECKUX SBICHUH MW  HEOOXoauMmble (pu3myeckue
3aKOHOMEPHOCTH;

UCITIOJIb30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ay, ONTHYECKUE CXEMBI MIJis
MOCTPOCHUS N300paKESHHI B IJIOCKOM 3€pKajie U COOUparoIiei JTrMH3e;
OPUBOAUTH  NpUMEphl  (HAXoauTh  WHOpPMAIMIO O  TIpUMEpax)
IPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecrieyeHusi 0€30MacHOCTH MpH OOpalieHnu ¢ nmpudopamMu u



TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM 3KOJIOTHUYECKOT0 TOBEJICHUS B OKPYKAIOIIEH CPELE;

OCYIIECTBJIATh TOUCK wHPOpManmu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
IYTU ONPEENIEHUsI JOCTOBEPHOCTH MOJIYY€HHON MHPOpMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIOJIHEHUH YYE€OHBIX 33JaHUI HAy4YHO-TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl ceti MIHTEpHET, BlageTs NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIE IMUCHbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMallMl U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIN anmapar K3y4aeMoro pasjena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbl Beero

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa

1.1 ®dusuka - HayKa o MPUPOe 2
1.2 Ou3nyecKue BeITUnINHbBI 2
1.3 EcTtecTBeHHOHAy4YHBI METO/1 TO3HAHUS 2

Hroro no pasneny 6

Pa3nes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

2.1 CrpoeHue BemiecTsa 1

29 JIBM>KeHue 1 B3aUMOJICHCTBUE YaCTHI] 9
' BEILIECTBA

2.3 ArperatHble COCTOSIHUS BEILIECTBA 2
Htoro mo pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl

3.1 MexaHn4ecKoe ABMKEHIE 3

3.2 WNuepuus, Macca, IIIOTHOCTh 4

KonTpoabHbl

e padoTsl

IIpakTHYeckue

padoTsbI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6nmoreka [JOK
https://m.edsoo.ru/7f416194

bu6nmoreka [JOK



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

3.3

Cuia. Bune! cun

Uroro no pazgeny

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

4.1

4.2

4.3

4.4

JHasnenue. [lepenaya naBiaeHust TBEPABIMH
TeJaMH, >KUJIKOCTAMU U ra3aMu

HaBJ’IeHI/Ie KHNIKOCTH

ATMocdepHOe aBIeHHE

JlelicTBuE ®UJKOCTH U Ta3a HA MOTPYKEHHOE
B HUX TEJO

Hroro no pazgeny

Pa3nes S. PaGora 1 MOIIHOCTB. DHEpPIus

5.1

5.2

5.3

PaGora 1 MommHoCTH

HpOCTHe MCXaHHU3MbI

Mexann4geckas SHEPTHUA

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

14

21

21

12

68

12

https://m.edsoo0.ru/7f416194

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
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 KVIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

Pa3gen 1. TensioBbIe siBJICHUS

1.1 CtpocHue U CBOICTBA BEIECTBA

1.2 TennmoBbie Iporecchl

Hroro no pasaceiny

Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS

DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tela

2.1 W UX B3aUMOJICIICTBHE

2.2 [TocTOSIHHBIN 31EKTPUYECKUI TOK
2.3 MarauTHbIC SBJICHUS

2.4 DneKTpOMarHuTHast MHAYKIIHS

Hroro no paszneny

KoaunuecTBO 4acoB

Beero KonTposbHbie
padoThI
7
21 1
28
7
20 1
6 1
4
37

IIpakTnyeckue
padoTsbI

1.5

DJIeKTPOHHbIE

(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubnunoreka LIOK
https://m.edsoo.ru/7f4181c
€

bubmnoreka IIOK
https://m.edsoo.ru/7f4181c
e

bu6nuoreka [IOK
https://m.edsoo.ru/7f4181c
e

bu6nuorexa [IOK
https://m.edsoo.ru/7f4181c
e

bu6anoreka LIOK
https://m.edsoo.ru/7f4181c
e

but6mmorekxa [IOK
https://m.edsoo.ru/7f4181c
e



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

PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 3 145



9 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

Pa3zgen 1. Mexann4deckue siBJICHUSA

MexaHn4ecKoe JBMKECHUE U CIIOCOOBI €ro

1.1

OITMCAHUS
1.2 BsaumoneiictBue Ten
1.3 3aKOHBI COXPaHEHUS

Hroro no paszneny

Pa3zgen 2. MexannuecKue KOJe0aHUA U BOJTHBI

2.1 Mexaunueckie KoJicOanms

2.2 MexaHnueckne BOJIHBL. 3BYK

Uroro no pazgeny

KoaunuecTBO 4acoB

Bcero
padoThI

10

20 1

10

40

15

Paspnen 3. DiieKTPOMArHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI

3.1 DNeKTpOMarHuTHOE MoJje U

6

KonTposbHbie

IIpakTnyeckue

padoTsbI

DJIeKTPOHHbIE

(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubnunoreka LIOK
https://m.edsoo.ru/7f41a4a
6

bubmnoreka IIOK
https://m.edsoo.ru/7f41a4a
6

bubmuorexa [IOK
https://m.edsoo.ru/7f41a4a
6

bu6nuorexa [IOK
https://m.edsoo.ru/7f41ada
6

bu6anoreka LIOK
https://m.edsoo.ru/7f41a4a
6

bubanoreka [JOK
https://m.edsoo.ru/7f41a4a



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

3JIEKTPOMArHUTHbBIE BOJIHBI
Uroro no pazgeny

Pa3gen 4. CBeToBbI€ AAIBJICHUSA

4.1 3aKOHBI pacIpOCTPAHCHHUSI CBETA
4.2 JIuH3BI 1 ONTUYECKUE TPUOOPHI
4.3 Paznoxenne 6e70r0 CBETa B CIIEKTP

Hroro no pazgeny

Pa3gen 5. KBaHTOBLIE IBJICHUSA

5.1 VcnyckaHue 1 TOTJIONEHHE CBETa aTOMOM
5.2 CrpoeHne aTOMHOTO siipa
5.3 SlnepHble peakuun

Uroro no pazgeny

Pa3nea 6. [loBTOpuTe1bHO-0000 1AM MOAYJIb

6.1 [ToBTOpEeHME M 0000IIIEHNE COMEPIKAHUS
' Kypca dusuku 3a 7-9 kmacc

15

17

[ep]

but6mmoreka [IOK
https://m.edsoo.ru/7f41ada
6

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a
6

bubmnoreka IIOK
https://m.edsoo.ru/7f41a4a
6

bu6anoreka LIOK
https://m.edsoo.ru/7f41a4a
6

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a4a
6

bu6nuorexa [IOK
https://m.edsoo.ru/7f41ada
6

bubanoreka LJOK
https://m.edsoo.ru/7f41a4a



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

Nroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

27

[ep]


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







YYEBHO-METOINYECKOE OBECIIEYEHHUE

7 KUIIACC

®usuka, 7 kinacc/[lepeimkun A.B., OO0 «/IPODAx»; AO «M3naTenbeTBo
[Tpoceemenuey; Brequte cBoit BapuanT:2. Kabapaun O.®., Opnor B.A.

/0.®. Kabapaun, B.A. OpioB. — DkcriepuMeHTaIbHbIE 3a1aHUS 110 (PHU3HKE.

O-11 kmaccel. — M.: Bepoywm, 2001. — 208c.

3. [IporpammHuoe obecrieueHue.

4. 1C. lllxona. ®usuka, 7-11 kn. budbnuoreka HarmagHeIX nocoouii. — Ilox
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