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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOI'O 00IIIEro 00pa3oBaHUs COCTaBIIEHA HA OCHOBE
NOJIOKEHUH H TpeOOBaHW K pe3yiapTaraM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpazoBaresbHON TporpaMmsbl, peacraBieHHbIX B PI'OC 000, a Taxke ¢ yuéToM deaepaibHON
paboueii mporpaMMbl Bocriutanust U Konuenuuu npenonaBanus yuedHoro rnpeamera «Duznkay.

[Tporpamma 1o gu3mKe Ha ypOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHus COCTaBICHA HA OCHOBE
NOJIOKEHUH H TpeOOBaHMI K pe3yiabTaTaM OCBOEGHUS Ha 0a30BOM YpOBHE OCHOBHOM
obOpazoBaresbHON TporpaMmsbl, peacraBieHHbIX B PI'OC O0O0, a Takke ¢ yueToM deaepaibHON
paboueii mporpaMMbl BOCIIUTAHUS M KOHLIECTILMY NperoiaBanus yueOHoro npeamera «Duznukay.

Copneprkanue IporpaMMsl 1o (pr3KKe HarpaBiIeHO Ha POPMHUPOBAHUE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYaIOLINXCS M OPraHU3aLUI0 U3ydeHUsl (PU3UKU HA JAEATEIbHOCTHOW OcHOBe. B
nporpaMMe Mo (U3MKE YYHUTHIBAIOTCS BO3MOXKHOCTHM Y4e€OHOTO MpeAMeTa B pealu3aluu
tpeboBanuit ®I'OC OOO Kk mIaHUPyeMbIM JTUYHOCTHBIM U METalpeIMETHBIM pe3ylibTaTaM
00y4eHUs, a TaKXKE€ MEXIPEJAMETHBIC CBSA3M €CTECTBEHHOHAYYHBIX Yy4EOHBIX IPEIMETOB Ha
YPOBHE OCHOBHOT'O 00I1IET0 00pa30BaHUs.

[IporpamMma no (u3mMKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTro marepuana Mo rojaam
oOyuenus (o Kjaccam), IMpeajaraeT MNPUMEPHYIO IIOCIeOBATEIbHOCTh H3YyYEHUS TeEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPKAHUS U yIeTe BO3SPACTHBIX OCOOCHHOCTEN
o0yJarouuxcs.

[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHH METOANYECKON TOMOIIU YIUTETIO
B CO3aHMU paboyell MPorpaMMBbI 10 y4eOHOMY MPEAMETY.

®u3nKa ABISETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYUYHBIX Y4€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE NPOLIECCOB U SIBJICHHM, M3ydyaeMbIX XHUMUEH,
Ouonorueii, actpoHoMHuer U Qu3ndeckoil reorpadueld, BHOCUT BKJIAJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpa, TMPEeIOoCTaBiIsIeT HaumOojee sICHble OOpas3ipl MPUMEHEHHs HAy4HOTO MeEToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHUs JOCTOBEPHBIX 3HAHUN O MUpE.

Opna U3 TMaBHBIX 337a4 (pU3NYECKOro o0pa3oBaHUS B CTPYKType oO0Iiero oopazoBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U HWHTEpeca K HayKe Yy
o0yJaronuxcs.

N3yuyenne ¢u3ukn Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOITUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

L HAay4YHO 00BACHATH SABJICHUA,
L4 OLICHUBATHh U ITIOHUMATh 0COOEHHOCTH HAay4YHOTI'O UCCIICAOBAHUA,
L4 HHTCPHNPCTUPOBATL HAHHBIC W HUCIOJB30BATh HAYYHBIC [JO0KA3aTCJIbCTBA IJId

MOJTyYEHUS BBIBOJIOBY.

[lenu wm3yueHust QU3MKKM HA YpOBHE OCHOBHOI'O OOLIEro OOpa3oBaHMs ONPEAEICHBI B
KOHIICTIIIUHM TpernojiaBaHus ydeOHoro mnpeaMera «®Dusnka» B 00pa3oBaTENbHBIX OpPraHU3aAIMIX
Poccuiickoit @enepannu, peaqu3yonx 0CHOBHbIE 00111€00pa3oBaTeIbHbIE IPOTPAMMBI.

[enu nzydyenust pusmku:

o npruoOpeTeHne MHTepeca M CTPEeMJICHHs OOy4aroIMXCsl K HayYHOMY H3yUYCHHIO
IPUPOBI, PA3BUTHE UX UHTEJUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

o pa3BUTHE IMPEICTABICHUA O HAYYHOM METOJ¢ NO3HaHUS U (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOLUM SIBJICHHSIM;

o (dopMHpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa M3Y4YEHHS OCHOB
CTPOEHUS MaTepUU U PyHAAMEHTAIBHBIX 3aKOHOB (DU3HKH;



o dbopMupOBaHHE TPEACTABICHUNH O pond (GU3UKH Ui Pa3BUTHS  JPYTHX
€CTECTBEHHBIX HAYK, TCXHUKU M TEXHOJIOTHIA,

o pa3BUTHE TPEICTABICHUI O BO3MOXHBIX cepax Oyaymied mpodeccnoHaTbHON
NeSITeIbHOCTH, CBS3aHHOW C (DM3MKOHM, IMOArOTOBKA K JajbHEWNIEMYy OOYYCHHIO B OSTOM
HarpaBJICHUH.

JocTimwkenne STHX 1enedl mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus 00ECIEUNBACTCS PEIICHHEM CIICAYIONINX 3a/1a4:

o npuoOpeTeHne 3HaHUKH O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKHX,
TETUIOBBIX, AJIEKTPHUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

o npuoOpeTeHne YMEHHH ONHCHIBATbh M OOBACHATH (PU3MUYECKUE SIBICHUS C
UCIIOJIb30BaHUEM ITOJTyYCHHBIX 3HAHUIA,

o OCBOCHHME METOJIOB PEIICHUS] MPOCTEUIIMX PACUYCTHBIX 3ajau C UCIIOJIb30BaHUEM
bu3nUecKuX MoJIesel, TBOPYSCKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33/1a4;

o pa3BUTHE YMCHHUU HaONIOJaTh TPHUPOIHBIC SIBJICHHUS M BBIOJIHATH OIBITHI,
nabopaTopHble  pabOTBl W DKCICPUMCHTAIBHBIC  HCCICAOBAHUS C  KCIOJIb30BAaHHEM
U3MEPUTEIBHBIX PHOOPOB;

o OCBOCHHE MTPUEMOB paboThI ¢ HHPOpMaIeH GU3UUECKOTO CONIEPIKAHHMSI, BKITIOYAsI
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHUSX (DU3MKH, aHANM3 M KPUTHYECKOE OILCHWBAaHHE
uHpopmanuu;

o 3HAKOMCTBO €O cdepaMu TpOodeCCHOHATHHON JEATEIHHOCTH, CBSI3aHHBIMU C
(bu3HUKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTHKEHUSIX (PU3UYECKOM HAYKH.

Oo11ee uncio 4acoB, PeKOMEH/I0BaHHbIX JUIs U3yueHHsl (U3UKH Ha 0a30BOM ypoBHe, — 238
yacoB: B 7 kJacce — 68 yacoB (2 vaca B Hellemo), B 8 kiacce — 68 yacoB (2 yaca B Henemo), B 9
KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemelii B mporpaMme no (Qu3uKe MepedyeHb JabopaTOpHBIX pabOT M OIBITOB
ABJIIETCS. PEKOMEH/IaTEJIbHBIM, YUUTEIb JEIaeT BHIOOP IPU MPOBEAECHUU JJaOOPaTOPHBIX padoT U
OTIBITOB C YUYE€TOM MHJIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA IKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O IOCYJJapCTBEHHOI'O 3K3aMeHa 10 (U3UKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

@Du3uka v eé poJib B IO3HAHUMN OKPYKAOIIEro MUpa.

®usnka — Hayka o npupoze. SBneHus npupoxasl. OU3NYECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue Benu4MHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HpUOOPHI.
[TorpemnocTs n3mMepenuii MexayHapoHas CUCTEMa €IMHUILL.

Kak ¢usuka u apyrue ectecTBeHHble HayKH H3ydaroT Npupony. EcrecTBeHHOHay4HBIi
METOJl TO3HaHWs: HaOJII0JEHHE, IIOCTAHOBKA HAy4YyHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHeHHE HalmonaemMoro spiueHus. OmnucaHue
(bU3nUECKUX SIBICHUH € OMOILIBIO MOJEICH

Hemoncmpayuu.
1. MexaHu4eckue, TENIOBBIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIE SIBJICHHUS.
2. ®dusnyeckue MpPUOOPHI W TpolEeaAypa NPSIMBIX HM3MEPEHUN aHAJOTOBBIM U

1 (GpoBBIM TPHOOPOM.
Jlabopamopnwsie pabomot u onvimeol.

1 OmnpeneneHne MEHbI JSICHUS KAl H3MEPHUTEIBLHOTO MPHOO0pA.

2 N3mepenne paccTOsTHU.

3. N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

4 Ornpenenenne pa3MepoB MaJbIX TEJ.

5. N3mepenne temmnepaTypbl IPU MOMOIIM KHIKOCTHOIO TEPMOMETpa W JAaTUUKA
TeMIepaTyphbl.

6. IIpoBeneHne uccne0BaHus 1O MPOBEPKE THITOTE3BI: NAIBHOCTH IMOJETA IIAPUKA,

MyIEHHOTO TOPU30HTAIIBHO, TeM O0JIbIle, 4YeM OOJIbIIe BHICOTA MYyCKa.

IlepBoHaya/IbHbIE CBeIeHHSI 0 CTPOCHUM BellecTBa.

CtpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, HX pa3Mepbl. ONBITHI, TOKa3bIBAIOIINE
JICKPETHOE CTPOEHHUE BEIIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JABMKEHHUS YacTHL[ C TEMIIEpaTypoHu.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzauMopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBAHHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U  TBEPIBIX
(KpUCTaINIMYecKuX) Teld. B3auMOCBs3b MEXIYy CBONCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BO/IBI.

Hemoncmpayuu.

1. Habmronenne 6poyHOBCKOTO JIBHKEHUSI.

2. Hab6mronenue nuddysun.

3. HaGnronenue siBaeHUM, OOBACHSAIOMMXCA TPUTSHDKCHHUEM WM OTTAIKHBAHUEM

YaCTHUIl BEIIECTBA.
Jlabopamopuvie pabomul u onvimol.

1. OrneHka 1MaMeTpa aToMa METOJIOM PSIOB (C Ucmob3oBaHueM (pororpaduii).
2. OMBITHI 110 HAOIOACHHUIO TEIJIOBOTO PACIITUPEHHUS Ta30B.
3. OnbITH IO OOHAPYKEHHIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHUS.

J{BMKeHHe U B3aUMOJeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacder myTu U BpeMeHU JABUKECHUSI.

SlBnenve wHepnuu. 3aKOH HHepUUHU. B3aumonelcTBue Tell Kak NPUYMHA W3MEHEHUs
CKOpPOCTH JBW)KEHMs Tell. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTts BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00beMa BElleCTBa.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttei. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBIIeHNE TArOTEeHUs U cuila TskecTH. Cuila TsShKeCTH
Ha Apyrux mianetax. Bec tena. HeBecomocTs. CrioxeHue Cuil, HalpaBJICHHBIX IO OJHOM MPSIMOiA.
PaBHopelictByromas cui. Cuma tpenus. TpeHue CKOJIbKEHUS U TPEHHE MOKosi. TpeHue B mpupoie
U TEXHHKE.

Hemoncmpayuu.

1. Habmroienne MexaHn4eckoro JBUKEHUS Tena.

2. H3mepeHne ckopocTy MPSIMOIMHEHHOTO ABM)KECHUS.

3. Haburonenue siBjaeHMs] UHEPIUH.

4. Habumronenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJL.

5. CpaBHeHue Macc Mo B3aUMOJICHCTBHUIO TE.

6. CrnioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenne cKOpoCTH PaBHOMEPHOTO JIBUKEHUS (IIapUKa B JKUJIKOCTH, MOJEIIN
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

2. Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpyCKa WM IIapHUKa IO HAKJIOHHOH
MJIOCKOCTH.

3. Ornpezenenne mIoTHOCTU TBEPOTO Tea.

4. OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHUs (IedopMaliun) mpy>KUHBI
OT MPUJIOKEHHOMN CHITBI.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHUSI OT Beca Tena

U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

JlaByieHue TBEPABIX TeJl, JKUIAKOCTEl U ra3os.

Jasnenue. CriocoObl yMEHbBIIICHUS U yBeTWYeHUs laBieHus. [laBienue rasza. 3aBUCUMOCTD
JaBJIEHUs Ta3a OT o0beMa, Temneparypsl. [lepenaya naBieHust TBEpAbIMH TEJIaMU, KUJIKOCTIMH U
razamu. 3akoH Ilackang. ITHeBMaThueckue MamuHbL. 3aBUCUMOCTH JABJIEHUS KUJIKOCTH OT
ryounsl.  [mapocratumdeckuii  mapagokc. CooOmiaromuecss cocyabl.  [mapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIITHON
o6omouku 3emmu. Ombir Toppuyennu. M3mepenue aTtmochepHOro MaBlieHUS. 3aBUCHUMOCTH
atMoc(epHOro MJaBJIeHHUS OT BBICOTHI HaJl YypoBHeM Mops. [lpubopsl mist u3MepeHus
aTMoc(hepHOTo JaBICHHUS.

JlelicTBHE )XUIKOCTH U Tra3a Ha TIOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJICHUS ra3a OT TEMIIEPATYpBhI.

[lepenayda naBiaeHUs KUIKOCTHIO U Fa30M.
Coo0mraroniyecs: CoCy/sbl.

I'mopasnuueckuii mpecc.

[IposiBienue neicTBrst aTMOC(HEPHOTO JaBICHUS.

Nk L=



6. 3aBUCHMOCTh BBITAIKHUBAIOMICH CHJIBI OT 00BbEMa TOTPY)KEHHOW YacTH Tela U
MJIOTHOCTHU KUIAKOCTH.

7. PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

8. VYcnoBue mnnaBaHus Te: IUIABAHWE WJIM IOTPYKEHUE TeNl B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopusie pabomul u onvimol.

l. HccnenoBanne 3aBUCMMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOH B
JKUJKOCTh YacTH TeJa.

2. OnpeneneHre BbITAJKUBAIONIEH CHUJIbI, JEHCTBYIOIIECH Ha TEJIO, MOTPYKEHHOE B
KUJIKOCTb.

3. [IpoBepka HE3aBUCHUMOCTM BBITAJKUBAIOUIEH CHJIbI, JICHCTBYIOLIECH Ha TEJIO B

JKMIKOCTH, OT MacChl Tea.
4. OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCMMOCTD BBITAIKUBAIOIICH CUIIbI, IEHCTBYIOIIEH
Ha TEJIO B XHUAKOCTH, OT 00BbEMA MOTPYKEHHOW B KHAKOCTh YAaCTH TeJlda U OT IUIOTHOCTH

JKUJIKOCTH.
5. KoncTpyrnpoBanue apeoMmerpa WM KOHCTPYUPOBAHUE JIOAKU WU ONpeiesieHue eé
rpy30M01bEMHOCTH.

Pabora u MmomHOCTB. DHeprus.

Mexanunueckast pabora. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIIOHHAsI MJI0CKOCTh. [IpaBuio paBHOBecHs phlyara.
[IpumeneHne mpaBWJia paBHOBECUS pbluara K OJOKy. «3070TO€ TMPaBUIIO» MEXaHUKU.
Koaddumnuent nonesznoro nevicteus (nanee — KI1JI) mpocteix mexanu3zMoB. [IpocTeie MexaHU3MBI
B OBITY U TEXHHUKE.

Mexannueckas 3Heprus. Knnerndeckas 1 noreHuuanbHas sHeprus. [Ipespaienue ogqHoro
BHJIa MEXaHUYECKOW YHEPTUH B IPYroi. 3aKOH COXPAHEHMSI DJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsI TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Onpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JBMKEHUHU Teja [0
TOPU30HTAILHOM MOBEPXHOCTH.

2. HccenenoBanue ycaoBUM paBHOBECUS phlyara.

3. N3mepenue K11/l HakII0HHOMN MIIOCKOCTH.

4. N3ydenne 3akoHa cOXpaHEHMsI MEXaHUYECKON YHEPTHUH.

8 KJIACC

TenoBbie IBJICHUS.

OCHOBHBIE MTOJ0KEHUS MOJIEKYJIIPHO-KUHETUUECKOU TEOPUHU CTPOEHUs BelecTBa. Macca u
pasMeppl aTOMOB M MOJEKYJd. ONbBITh, MNOATBEPKAAIOIIAE OCHOBHBIE  TOJIOKECHUS
MOJIEKYJISIPHOKMHETUYECKON TEOPHH.

Mopnenu TBEPIOTO, )KHUJIKOTO U Ta3000pa3HOT0 COCTOSHUM BelecTBa. Kpucramiueckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KMHETHYECKOW Teopuu. (CMadyuMBaHWE M KalWUIApHbIE sBIEeHUs. TeruioBoe
pacUIMpEHNE U CKATHUE.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTbIO TEIUIOBOTO JABMXKCHHUS YacTHIIL.
Brytpennss sneprus. CiocoObl N3BMEHEHUs BHYTPEHHEH SHEPTUU: TEIUIoNepe1aya i COBEPIICHUE
paboTsl. Busl Terionepenaun: TeIIONPOBOAHOCTh, KOHBEKIIUS, H3TYyYECHHUE.



KommuectBo Temnorel. YaenapHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBieHue M OTBepJeBaHHE KPUCTATUIMUECKHUX
BEIIECTB. YIenbHas Teriora ruiaBieHus. [lapooOpa3oBanue W KoHJeHcamws. lcmapeHwue.
Kunenue. YnenpHas Termmora mnapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATYphl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIIMUBa. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpunnuner pabotel TeruoBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIM U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aK0oH COXpaHEHUs U MPEBPAILCHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

JHemoncmpayuu.

1. Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

2. Habmonenue nuddysun.

3. HabGmronenue siBieHnit CcMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.

4. HabGmronenue TeniaioBoro pacuimpeHust Tel.

5. W3meHeHne naBiieHHs Ta3a MpU HM3MEHEHMH OObEMa M HarpeBaHUW WIIU
OXJIAXKIECHHHU.

6. [TpaBuiia u3MepeHus TEMIIEpPaTyphl.

7. Buas! Teronepenaum.

8. OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

9. HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUIaMH.

10. CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEIECTB.

11. HaGmonenne KumneHusI.

12. HabmtoieHne mocTostHCTBa TEMIIEPATYPhI MPH TUIaBIICHUH.

13. Mojenu TemJIOBLIX ABUTaTelCH.

Jlabopamopnwvie padbomot u onvimol.

1. OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHHUSL.

2. OMnBITHI O BRIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WM caxapa.

3. OnBITH IO HAOMIOCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUAKOCTEH U TBEPIBIX
Tel.

4. Ornpenenenne 1aBieHUs BO3AyXa B OAJIJIOHE IIMPHUIIA.

5. OMnBITHI, TEMOHCTPHUPYIOIINE 3aBUCHUMOCTh JIaBIEHUS BO3AyXa OT €ro o0béma u
HArpeBaHUs WA OXJIAKICHUS.

6. [IpoBepka THUMOTE3bl JMHEWHOW 3aBUCHUMOCTH [IJIMHBI CTOJIOMKA >KUIKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMITepaTyphl.

7. Habmronenne n3MeHeHus: BHyTpEHHEW YHEPTUH Tela B Pe3yabTaTe TEIUIoNepe1aun
¥ pabOThI BHEIIHUX CHJL.

8. HccnenoBanue siBJIeHUs TEIJIOOOMEHA MPU CMELIMBAHUU XOJOJIHOW M Topsiueit
BOJIBI.

9. OmnpeneneHre KOJIWYECTBA TEIUIOTHI, MOTYYSHHOTO BOJOW MpPH TEIUIOOOMEHE ¢
HArpeThIM METATMYCCKUM [IUITUHIPOM.

10. Onpenenenne yaeabHOU TEIIOEMKOCTH BEIIECTBA.

11. Uccnenosanue nponecca ucnapeHus.

12. OrnpezenieHre OTHOCUTENBHON BIAXKHOCTH BO3/yXa.

13. Ornpenenenne yAelIbHON TEIJIOTHI TUIaBICHUS JIbJIA.

3J1e1chnqecmle U MAarHUTHBIC SIBJICHUSA.



DnekTpusanus Tei. J[Ba poaa 3JIeKTpuyYecKuX 3apsaoB. BzauMoaencTBue 3apsskeHHBIX TEdT.
3akoH KynoHa (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3apsi0B U
paccTOsTHUS MEX]y TEIaMH).

Onektpuueckoe nosie. Hanpspk€HHOCTH anekTpudeckoro nois. [IpuHuun cyneprno3unun
JNEKTPUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3jeKkTpuueckuil 3apsan. CrpoeHue
aTtoMa. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUs AIEKTPUUECKOrO 3aps/ia.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. McTOUHMKM
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOe, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onexkrpuueckasd uenb. Cuna Toka. OJnekTpuuyeckoe HampspkeHue. ConpoTUBIEHHE
MPOBOJIHUKA. YIEIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U MapaieIbHOE COEAMHEHUE IPOBOJHUKOB.

Pabota 1 MOLIHOCTD 37IEKTPUUECKOr0 TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTPEOUTENHN AIIEKTPUIECKON SHEepruu B ObITy. KOpoTKOE 3aMBIKaHUeE.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarnuTtHoe noje 3eMiId U ero 3HaueHue JUis )ku3Hu Ha 3emuie. OnbIT Dpcrena. MaruutHoe noiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[elicCTBME MarHUTHOTO MOJISt
Ha T[POBOJHUK C TOKOM. OJEKTpOJABHUraTelb IOCTOSHHOrO Toka. lMcnonb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apaned. SBieHne HneKTpoMarHuTHOM uHAyKuMH. IlpaBuno Jlenna.
OnektporeHeparop. CrocoObl TOJYYEHHUS JJIEKTPUUYECKON HHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX UICTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

1. DnexTpu3anus Tell.

2. JIBa posa aNeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
3. Y CTpolcTBO U ACMCTBHE SJIEKTPOCKOIIA.

4. DneKTpocTaTUIeCcKast UHIYKIIHSL.

5. 3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsII0B.

6. [TpOBOAHMKY U TUAIIEKTPUKH.

7. MopnenrpoBaHue CUIIOBBIX JIMHAM 3JIEKTPUYECKOTO MTOJIS.

8. VcTOYHUKH IOCTOSTHHOTO TOKA.

9. JleficTBHS DIIEKTPUYECKOTO TOKA.

10. DJIEKTPUUYECKUN TOK B )KUIKOCTH.

11. I"a30BbIit pazps.

12. W3mepeHue cuibl TOKa aMIIEpMETPOM.

13. W3MepeHne 2JeKTPUUECKOTO HANPSKEHUS BOJIBTMETPOM.

14. PeocTaT 1 MarasuH COnpOTUBIICHUI.

15. B3anMozeiicTBuE NOCTOSTHHBIX MarHUTOB.

16. MonennpoBaHue HEBO3MOKHOCTH Pa3AeI€HUs MOJIKCOB MarHUTA.
17. MoaenupoBaHre MarHUTHBIX MOJIEN TOCTOSIHHBIX MarHUTOB.
18. OnbIT DpcTena.

19. MaruutHoe noJie Toka. JEeKTPOMArHUT.

20. JleficTBHE€ MarHUTHOTO I10JI HAa IPOBOJHUK C TOKOM.

21. ONEeKTpOABUTATENb IOCTOSIHHOTO TOKA.

22. UccnenoBanue sBICHUS 3JIEKTPOMATHUTHON UHIYKIIMH.



23. OmnbiTel Dapajes.

24. 3aBUCHMOCTb HAaIIPABJICHUSI UHIYKIIMOHHOT'O TOKA OT YCJIOBUM €0 BOSHUKHOBEHMS.
25. DNeKTpOoreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwvie pabomot u onvimeol.

1. OnbITHI 110 HAOTIOACHUIO ANEKTPU3ALMH TEJI UHAYKIHUEH U IPH CONPUKOCHOBEHHH.

2. WccnenoBanue 1elCcTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJICKTPUKH.

3. COopka u mpoBepKka pabOoTHI NMEKTPUIESCKON IIENH MOCTOSTHHOTO TOKA.

4. W3mepeHne u peryampoBaHue CUIIbI TOKA.

5. W3mepenne u peryampoBaHue HaIpsHKEHUS.

6. HccenenoBanue 3aBUCHMMOCTM  CWIIBI  TOKAa, MIYIIETO 4Yepe3 pe3Uucrop, OT
COIIPOTHUBIICHHS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOLIUME 3aBUCUMOCTb 3JEKTPUYECKOTO COMPOTHUBIICHUS
MIPOBOJIHUKA OT €ro JUIMHBI, IJI0IIA 1 MONEPEYHOT0 CEYEHHS U MaTepHala.

8. [IpoBepka npaBuiia CIOKEHUSI HAPSDKEHHUM TIPH MOCJIEI0BATEILHOM COSTMHEHUN
JIBYX P€3UCTOPOB.

0. [IpoBepka npaBuia sl CUIIbI TOKA MTPHU NapajIeIbHOM COEAMHEHUHU PE3UCTOPOB.

10. Omnpenenenue pabOTHI AIEKTPUIECKOTO TOKA, UYIIETO Yepe3 Pe3UCTOP.

1. Omnpenenenne MOIHOCTH IEKTPUYECKOT0 TOKA, BbIIEISIEMON Ha pE3UCTOPE.

12. UccrnenoBanue 3aBUCUMOCTH CWJIBI TOKA, HIYLIErO YEpe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEl.

13. Omnpenenenne KIIJ[ HarpeBaTens.

14. HccnenoBanue MarHUTHOTO B3aUMO/IEHCTBUSI TIOCTOSTHHBIX MarHUTOB.

15. N3yyeHne MarHMTHOTO TIOJISI TIOCTOSIHHBIX MAarHUTOB NMPU UX OOBEIWHEHUU U
pa3leIeHuN.

16. HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OMNBITEL, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI B3aUMOJICHCTBUS KATYIIKU C
TOKOM M MarHuTa OT CHJIbl TOKA Y HaIlpaBJICHUsS TOKA B KaTYIIIKE.

18. N3yuenue AeicTBUSA MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

19. KoucTtpyrnpoBanue u usydeHue paboThl AIEKTPOABUTATENS.

20. Nzmepenne KIIJ[ anexTpoaBurarenbHOH yCTaHOBKH.

21. OnbITHI IO UCCIIEIOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOW MHIIYKIIMU: UCCIIETOBAHUE
M3MEHEHUH 3HAYEHUS U HAIllPaBJIE€HUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

MexanuuyecKkue siBJICHMSI.

Mexannueckoe aBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOro JBWKEHUs. PaBHOMepHOe mpsiMoNMHEiHOe nBHkKeHue. HepaBHomepHoe
npsiMoiHeiiHoe aBmkeHue. CpenHsisi U MTHOBEHHAs CKOPOCTh Tejla IMPH HEPaBHOMEPHOM
JIBIKEHUH.

VYckopenue. PaBHoyckopeHHOE TIpSIMOTHHEHHOE ABMkeHne. CBoOoaHOoe mageHne. OnbIThI
lanunes.

PaBHOMepHOE nBWXEHHE MO OKpYXHOCTH. [lepnon m yactora obOpamienus. Jluneinas u
YIJI0Bast CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

IIepsbiit 3akoH Hperorona. Bropoi 3axkoH Hsrorona. Tperuit 3akoH HerortoHa. IIpuHiun
CYNEPIO3ULNH CUJL.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUs, CUjla TPEHHS
MIOKOSI, IPYTHUE BUJbI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO IMaJCHUSI.
JBuxenue manet Bokpyr Connua. [lepBast kocmuueckas ckopocts. HeBecoMOCTb U Eeperpy3Ku.

PaBHOBecue maTtepuanbHON Toukd. AGComOTHO TBEPOE Teno. PaBHoBecue TBEpaOTO TEna
C 3aKpEIUIEHHON OChIO BpalleHUsl. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmnynec Tena. M3smenenue umnyinbca. MmMmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBMXKEHUE.

Mexanuueckass pabota U MomHOCTb. PaboTa cun TskecTH, ynpyroct, tpeHusi. Cs3b
sHeprun U pabotel. [loTeHUManbHas SHEPrus Tena, MOJHATOrO HaJ TOBEPXHOCTHIO 3EMIIH.
IToTreHumanbHas 3HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. Habumronenne MmexaHn4eckoro ABMKEHUSI T€JIa OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHuE IMyTel U TPaeKTOPHUM JIBUKEHHS OAHOTIO U TOT'O K€ TeJla OTHOCUTEIBHO
pas3HbIX TEJ OTCUETA.

3. H3mepeHue cKOpoCTH U YCKOPEHHsI MTPSIMOIMHENHOTO ABUKEHHUSL.

4. HccnenoBanue Npu3HakoB PAaBHOYCKOPEHHOTO IBUKEHHUS.

5. Habumronenue ABM>XeHUs Tesla 0 OKPYKHOCTH.

6. HaOnroneHne MexaHWYeCKHX SIBJICHUH, HPOMCXOJAIIMX B CHUCTEME OTcuéra
«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHHM OTHOCHUTENIbHO KaOMHETa (U3UKH.

7. 3aBUCHUMOCTh YCKOPEHHMSI TeJla OT MaccChl Tela U IeUCTBYIOIIEH Ha HETO CHUJIBL.

8. HabGmronenue paBeHcTBa CUJT TIPH B3aUMOJICHCTBUMN TETI.

9. M3meHeHue Beca Tena pu YCKOPEHHOM JIBUKEHHUU.

10. [Tepenaya ummnysbca Mpu B3aUMOJICHCTBUHU Tell.

11. [Ipeo6pa3oBanust SHEPTrUU NPy B3aUMOJCHCTBUU TENl.

12. CoxpaHeHue UMITyJbca IPU HEYIPYTOM B3aUMOAEHCTBUM.

13. CoxpaHeHue UMITyJIbCca IPU aOCOJIFOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGnroneHue peakTHBHOTO IBUXKEHHUS.

15. CoxpaHeHue MEXaHU4YEeCKOW SHEPTHH NMPU CBOOOIHOM Ia/IEHUH.

16. CoxpaHeHHe MEXaHHYECKOW OHHEpruM MpH JABWKEHUU Tella MoJ JAeWCTBUEM
HPY>KUHBIL.

Jlabopamopuvie pabomul u onvimol.

1. KoncTpynpoBanue Tpakta Juist pa3roHa u JaJlbHEHIIEro paBHOMEPHOTO ABMKEHUS
[IapUKa WIH TEIEKKH.

2. Omnpenenenue cpegHe CKOPOCTH CKOJIBKEHUS OpYCKa WM JIBUKEHUS IIapUKa 110
HAKJIOHHOM INIOCKOCTH.

3. Omnpenenenne yCKOpeHHs Teja MpU paBHOYCKOPEHHOM JIBM)KEHUU 110 HAKJIOHHOU
MJIOCKOCTH.

4. HccnenoBanue 3aBUCHMOCTH IIYTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JIBUKEHUU

0e3 HaYaJIbHON CKOPOCTH.

5. [IpoBepka THMOTE3BI: €CJIM MPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3 HadaJlbHOU
CKOPOCTH ITyTH OTHOCATCS KaK Psii HEUETHBIX YK CEIl, TO COOTBETCTBYIOLINE TPOMEKYTKH BpEMEHU
OJINHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXEHHUS OT CHJIbI HOPMaJIbHOTO
JTaBJICHMUSL.



7. Onpenenenne ko3P uimeHTa TPESHUS CKOIBKCHHUS.

8. Onpenenenne KECTKOCTU IPYKUHBI.

0. Onpenenenne pabOTHl CHIIBI TPEHUS TPU PABHOMEPHOM [BMKCHUHU Teja IO
TFOPU30HTAJILHOW OBEPXHOCTH.

10. Onpenenenue pabOThl CHIIBI YIPYTOCTH NPHU HOABEME Ipy3a C UCIOJIb30BaHUEM
HETOABI)KHOTO U TIOABHKHOTO OJIOKOB.

1. W3yuyenue 3aK0Ha COXpaHEHUS SHEPTUN.

MexaHnnuyeckue KoJ1e0aHUsS M BOJIHBI.

KonebartenbHoe nBuwxenue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMI: MepHoJ, 4acToTa,
aMmImuTyna. MaremMaTtudecKuil M NpPYKUMHHBIM MasTHUKM. lIpeBpamienue sHeprum Ipu
K0JIeOaTeIbHOM JIBUKCHUU.

3aryxaromue konebanus. BeiHykneHHble koneOanus. Pesonanc. MexaHnueckue BOJHBI.
CaoiicTBa MexaHnueckux BOJH. [IpogonpHble U onepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHHs. MexaHn4ecKue BOJHbI B TBEPIOM TeJIE, CEUCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BeicoTa ToHa. OTpaxxeHue 3Byka. IHppa3ByKk U yiIbTpa3ByK.

Hemoncmpayuu.

Habmronenue xonebanuii Tel noj JeHCTBUEM CHUITBI TSXKECTH U CUIIBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Haburonenne BbIHY X /I€HHBIX KOeOaHU 1 pe30HaHca.

PacnipocTpanenre npoAoiabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).

HaGnroeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnwvie padbomut u onvimol.

A

1. Omnpenenenue 4acTOTHl U Meproia KojaebaHuit MaTeMaTUYeCKOTr0 MasiTHUKA.

2. Omnpenenenne 4acTOThl U Mepruoia KoieOaHui Mpy>KUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH MepHo/ia KoJieOaHHH MOIBEIIEHHOTO K HUTH IPpy3a OT
JJIMHBI HUTH.

4. HccnenoBanue 3aBUCHMOCTH TepHoJa KoJieOaHH MPYKUHHOTO MAasTHUKA OT
Macchl rpys3a.

5. [IpoBepka HE3aBUCUMOCTH TEpUOJa KojeOaHul rpy3a, MOJIBEIIEHHOTO K HUTH, OT
Macchl Tpys3a.

6. OnBITHI, JAEMOHCTPUPYIONIME 3aBUCHUMOCTH IMEpHoJa KoJeOaHUN MpYKUHHOTO
MasTHHKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. N3mepenne yckopeHus CBOOOTHOTO A ICHHUS.

DJIeKTPOMATHUTHOE T0JI€ M JIeKTPOMATHUTHBbIE BOJIHBI.

DNEKTPOMAarHUTHOE ToJie. DJIEKTPOMAarHUTHbIE BOJIHBbL. (CBOICTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIkasa 3eKTpoMarHuTHBIX BOJIH. Mcronb30BaHKEe 3JEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHoBBIE CBOMCTBaA CBETA.

Jlabopamopnwvie padbomot u onvimul.

1. N3ydenne cBONCTB 3NEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOUIIFHOTO TenedoHa.

CBeToOBbBI€ SIBJICHHS.



JlyueBasg monenb cBera. Mcrounuku cBeta. IIpsiMonuHEtHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Tpenomiienue cBera. 3aKoH npenomiieHus cBeta. IlolHoe BHyTpeHHEe OTpaKEHUE CBETA.
Vcnonb30BaHue MOJHOTO BHYTPEHHET0 OTPAXKEHUS B ONITUYECKUX CBETOBOAX.

Jlunza. Xox nydedt B numH3e. Omnrtuyeckas cucrema (oroanmnapara, MUKpPOCKONA U
Teneckona. ['na3 kak ontuueckas cucrema. bin3opykocTs U AalbHO30PKOCTb.

Pasnoxenne 6enoro ceera B ciektp. OnbiTel HptoToHa. CiiokeHue CrieKTpaJbHBIX [[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1. [IpsamosMHENHOE PaCIPOCTPAHEHHE CBETA.

2. OtpaxkeHue cBera.

3. [Toryuenue n300pakeHUil B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. [IpenomnieHnue cBeTa.

5. OnTuyeckuii CBETOBO/I.

6. Xon styueit B coOnparomiei Jiunse.

7. Xop J1ydeil B paccenBarolel JIMH3E.

8. [Tomyuenue n300pakeHU C TOMOILBIO JTUH3.

9. [Tpunun aeiictBus goroamnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopnens riasa.

11. Paznoxenune 6eoro cBera B CIIEKT).

12. [Tomryuenue 6em0ro cBeTa MpH CI0KEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwvie padbomut u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPAKEHHsI CBETOBOTO JIyda OT yrJjia MaJeHusl.

2. W3ydeHne XxapakTepuCcTUK H300pakeHus IpeIMeTa B INIOCKOM 3epKale.

3. HccnenoBaHue 3aBUCUMOCTH YTila MPEJIOMIIEHHUS CBETOBOTO JIyda OT yTJia MajeHus
Ha TPaHUIIEe «BO3AYX—CTEKIION.

4. [Tomy4yenue n300pa>keHUiA ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.

S. Omnpenenenne HOKYCHOTO PaCCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIIEi TNH3HI.

6. OMBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

7. OMBITHI TIO BOCTIPUATHIO IIBETA NMPEIMETOB NP WX HAOIIOJIEHUN Yepe3 IIBETOBBIC
(GUIBTPBIL.

KBanToOBbIE IBICHUS.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHyaThIie CIIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oeta- m ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.
Hyxnonnas Mopens aromHoro sapa. HMsoromsl. PaaguoaxktuBHble npespawieHus. I[lepuon
[0JIypacnasa aTOMHBIX sJIEP.

SnepHble peaknuu. 3aKOHBI COXPAHEHMS 3apsA0BOr0 U MAacCOBOTO YHCEN. DHEPIUs CBS3U
aTOMHBIX si7ep. CBsA3b Macchl ¥ S3HEpruun. Peakuyu cuHTes3a u aeneHus aaep. VictTouHukn sHeprun
Connua u 3B€37.

Snepnas sHepreTuka. JIeMCTBUA paguOAKTUBHBIX U3JIy4YCHUN HA )KUBbIEC OPTaHU3MBI.

Hemoncmpayuu.

1. CnekTpbl U3TyYEHHUS ¥ TTOTJIONIEHUS.

2. CrnexTphl pa3aMyYHbIX I'a30B.

3. CnexTp BogoOpoa.

4. Hab6nronenue tpexoB B kamepe BuibcoHa.



5. PaboTa cuéTumka HOHU3UPYIOMUX U3TyUYECHUMN.

6. Perucrpanus nsirydeHus IpUupOAHBIX MUHEPAIOB U IIPOYKTOB.

Jlabopamopuwie pabomsl u onvimol.

1. Habmroienue CruTomHbIX ¥ IMHEHYAThIX CIIEKTPOB U3JTyUEHUSI.

2. HccnenoBanue TPEeKOB: U3MEPEHHUE SHEPTUU YACTUIIBI IO TOPMO3HOMY MyTH (110
¢dororpadusim).

3. W3mepenne paarnoakTUBHOTO (OHA.

IoBTOPUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpHUTENHEHO-00001IAIOIINN MOY/Ib ITPEIHA3HAYEH IS CUCTEMATHU3alMK U 000011eHUs
MPEIMETHOTO COACPIKAHMSI M ONBITA JACSITEILHOCTH, TPUOOPETEHHOTO MPH U3YYSHUH BCETO Kypca
Gu3KKY, a TakKe I MOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY JK3aMEHY MO (U3UKE IS
00y4aromuxcsi, BHIOPABIIUX 3TOT YU4COHBIN IPEIMET.

[Tpu n3ydeHur 1aHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJIBI ACSITETbHOCTH,
Ha OCHOBE KOTOPBIX OO€CIeunBaeTCsi JAOCTIKEHHE TMPEIMETHBIX M MeETalpeAMETHBIX
IUTAHUPYEMBIX PEe3yJIbTaTOB OOy4eHHS, (QOPMHUPYETCS €CTECTBEHHOHAYYHAs] T'PaMOTHOCTE:
OCBOEHHE HayYHBIX METOJIOB UCCIICIOBAHMS SIBIICHUH IPUPOABI U TEXHUKHU, OBJIa/ICHUE YMEHUSIMU
OO0BSACHATH (PU3NUECKHE SBJICHHUS, IPUMEHSS MOTYYCHHbIC 3HAHUSI, pelIaTh 3ajaui, B TOM YHUCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IprHIMIIMATBHO AEATEILHOCTHBIA XapaKTep JAHHOTO pa3fera peaanu3yeTcs 3a CUET TOro,
4TO 00yYarOLIUECs BBHIOIHSAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBICHATH (U3MUECKUE SIBICHUS
B OKpY’KarouIed MpUpOe U MOBCEITHEBHOM KU3HU;

WCIIOJIH30BaTh HAYYHBIE METOJbl MCCIIECIOBAHUS (U3UYECKUX SIBIICHUN, B TOM YHUCIE IS
MPOBEPKU THIOTE3 U MOJYUYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAyYHbIE OCHOBBI Han0oJiee BAKHBIX JTOCTHIKEHUH COBPEMEHHBIX TEXHOJOTHIA,
HarpuMep, MPaKTUYECKOr0 UCIOJIb30BAHUS PA3TUYHBIX UCTOYHUKOB YHEPTUU HA OCHOBE 3aKOHA
MIPEBPAICHHS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTHHU.

Kaxnas u3 TeM JaHHOrO MOAYNs BKIIOYAET SKCIEPUMEHTAIBHOE HCCIEAOBaHUE
obobmaroriero xapakrepa. Moaynpb 3aBepiaeTcsi IpOBEACHHEM TUArHOCTHYECKON U OIIEHOYHOMN
paboThl 32 KypC OCHOBHOTO OOIIIET0 00pa30BaHMs.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

W3ydyenne (u3MKM Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMS HAIMPABICHO Ha
JOCTHKECHUE TMYHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX 00pPa30BaTEIbHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (GU3MKM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSA Y
oOydatronierocst OyayT c(hopMHPOBaHbI CICAYIOIINE TNYHOCTHBIC PE3YJIbTAThl B YACTH:

o 1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

. - NpOSIBJICHUE HMHTEpPECa K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHHUCKOU
¢du3nUecKoil HayKu;

. - IEGHHOCTHOE OTHOIICHUE K JTIOCTHKECHUSAM POCCUHCKUX YUEHBIX-(PH3HKOB;

) 2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

o - TOTOBHOCTh K aKTMBHOMY Y4YacTHIO B OOCYXJIEHUHM OOILECTBEHHO 3HAYMMBbIX U
ATHYECKHX MPo0IeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTIDKEHUH (hr3HKwy;

o - OCO3HaHUE BAKHOCTH MOPAJIBHO-3TUYECKUX MPHUHLMIIOB B JEATEIBHOCTH
y4€HOT0;

. 3) acTeTH4eCKOr0 BOCIIMTAHMS:

o - BOCHPUATHE 3ICTETUYECKUX KauyecTB (hU3MYECKOM HAyKH: €€ TapMOHUYHOIO
IIOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

) 4) HEHHOCTH HAYYHOI'0 O3HAHUSA:

o - OCO3HaHHE IIEHHOCTH (PU3MUECKON HAyKHU KaK MOIIHOTO HHCTPYMEHTA IMO3HAHUS
MHpa, OCHOBBI Pa3BUTHsI TEXHOJIOTMH, BAXKHEMIIIEW COCTABIAIOIIEH KYJIbTYPHI;

o - pa3BuUTHE Hay4yHOW J10003HATEIBLHOCTH, HWHTEpeca K HCCIIEA0BaTENIbCKOM
JeSITEIIbHOCTH;

o 5) popmupoBaHus KyJbTYPBI 310POBbSI H IMOLMOHAJIBHOIO 0JIATONOTYYHs:

o - OCO3HaHME IIEHHOCTHM Oe30macHOro obOpa3a JKH3HM B COBPEMEHHOM

TEXHOJIOTHYCCKOM MUPE, BAXKHOCTHU ITPABUJL 0e30macHOro IMMOBCACHUW A HA TPAHCIIOPTE, HA JOpOTrax,
C JJICKTPUYCCKHM U TCIIJIOBBIM O60py,[[0BaHI/IeM B JOMAIIHUX YCJIOBUAX,

. - ¢(OpMHUPOBAHHOCTH HAaBBIKA PEIICKCUH, TPU3HAHNUE CBOETO MpaBa Ha OMIHUOKY U
TaKOro )K€ MpaBa y APYroro 4ejaoBeKa;

. 6) TPY10BOI0 BOCIIUTAHUSA:

. - AKTUBHOE y4yacTHe B pEIICHWH MPaKTUYECKHX 3adad (B paMKax CeMbH,

o0pa3oBaTeNbHOW  OpraHM3allid, TOpojAa, Kpas) TEXHOJOTHMYECKOW H  COLMAIbHON
HaIPaBJIECHHOCTH, TPEOYIOIIMX B TOM YHCIIC U (PU3UIECKUX 3HAHUM;

° - UHTEpEeC K MPAaKTUYECKOMY HU3YyUEHUIO0 Mpodeccuid, CBA3aHHbBIX ¢ GU3UKOM;
. 7) IKOJIOrM4eCcKOro BOCIIMTAHMS:
. - OpHUEHTaIMs Ha MPUMEHEeHHE (PM3HUSCKUX 3HAHUM [Tl pelIeHus 3a1a4 B 00JIacTH

0pr>1<a}0me1‘/'1 Cp€abl, IMIAHUPOBAHUA IMOCTYIIKOB M OLHCHKHW HX BO3MOXKHBIX HOCJ'IG)]CTBI/II\/’I JJISL
OKpYKaloIle Cpeibl;

o - OCO3HaHUE TJ00aIbHOIO XapaKTepa HKOJOTHUYECKUX MpodieM U myTed ux
pelIeHus;

. 8) apanTanuu K N3MEHSIIONIUMCSH YCJIOBHSAM COIMAJIbHOI M IPUPOJTHOM Cpebl:

o - OTPEOHOCTh BO B3aMMOJICHCTBUU MPHU BHIOJHEHUH UCCIETOBAHUM U MMPOEKTOB

(bu3nyecKoil HalPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JPYTHUX;
o - TIOBBIIIEHUE YPOBHS CBOEH KOMITETEHTHOCTH Yepe3 MPAKTUYECKYIO IeATEIbHOCTb;



o - IOTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHH, B TOM 4HUClE (OPMYIUPOBATH
UJIeH, IOHSTHS, TUIIOTE3bI O (PU3NIECKUX OOBEKTAX U SBICHHSX;

o - OCO3HaHWe Ne(UIUTOB COOCTBEHHBIX 3HAHMW W KOMIIETEHTHOCTEH B OO0JIACTH
(076370478

o - IUJTAHUPOBaHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (DU3MUYCCKUX 3HAHMIA;

o - CTpeMJICHUE AaHAJTU3UPOBATh W BBISBIIATH B3aMMOCBS3HM MPUPOABI, OOIIECTBA H

SKOHOMMKH, B TOM YHCJIE C UCIOJB30BaHNEM (GU3NYECKUX 3HAHMUIA;
o - OLICHKA CBOMX JICUCTBUH € YUETOM BIUSHUS Ha OKPYKAIOIIYIO CPEly, BOZMOXKHBIX
[J100aNBHBIX OCIEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHHS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOIEro
oOpazoBanusi y oOyuatomierocs OyayT cGOPMHUpPOBaHBI MeTaNpeaMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIIME I[I03HABATEIIbHBIC YHUBEpPCAJIbHBIC Yy4eOHBIC JCHCTBUS, KOMMYHHKATHBHBIC
YHHUBEpCalbHbIe yueOHbIE NEUCTBUSA, PETYISTUBHBIC YHHUBEPCAIbHbIC yUeOHbIE T1eHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJBHBIC yqeﬁm,le JeHCcTBUA

ba3oBble Jlornyeckune aefcTBUA:

o BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIC IPU3HAKN O0BHEKTOB (SBJICHHNA);

. YCTaHABJIMBATh CYIICCTBEHHBIH MpPU3HAK KJIACCU(UKAIMK, OCHOBAHUS JUIS
0000111eHUs U CPABHEHUS;

o BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pACCMATPHUBAEMBIX (haKTaX, JTaHHBIX

U HaOJIOJICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHUSM;

. BBISIBJISITH IPUYMHHO-CIIEJICTBEHHBIE CBSA3H MPU U3YUYEHUU (DU3HUECKUX SBICHUH U
IIPOLIECCOB, JEJIaTh BBIBOJIBI C HCIIOJIB30BAHUEM JENYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIIOUCHHH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AIX (PU3NUECKUX BEIUYUH;

o CaMOCTOSITENIbHO BBIOMpaTh crHoco0 pemieHus ydeOHOW (u3nyeckol 3aaa4u
(cpaBHEHHE HECKOJBKHUX BapMaHTOB pEULICHHUs, BbIOOp HamOojee MOAXOMALIET0 C Y4YETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciiefoBarebCcKue 1eiCTBUA:

o MCITOJIH30BaTh BOIIPOCHI KaK UCCIIEI0BATEIBCKII HHCTPYMEHT TTO3HAHNS,

o MPOBOJIUTH 1O CaMOCTOATENIBHO COCTABJICHHOMY IUTAaHY ONBIT, HECIOXKHBIN
(bU3UYECKUI HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBIICHNUS,

. OIICHWBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIIHMIO, TOJYICHHYIO B
XO0J1€ UCCIIEI0BAHUS UM SKCTIEPUMEHTA;

. CaMOCTOSITENIbHO (OpMyJIMpOBaTh OOOOIIEHHUs] W BBIBOJABI IO pe3yJbTaTaM
MPOBEEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS,

o MIPOTHO3UPOBATh BO3MOXKHOE JajbHeilllee pa3BUTHE (DU3HUECKUX IMPOLECCOB, a

TaKXe BBIIBUTaTh MPENOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

o NPUMEHSATH PA3JIMYHbIE METO/IbI, MHCTPYMEHTHI U 3alPOCHI IIPH MOUCKE U 0TOOpe
UH(OPMALIUU WU TAaHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (pu3nvecKoil 3a1auu;



o aHAJIM3UPOBaTh, CUCTEMATH3UPOBaTh W  HHTEPIPETUPOBATH  HH(OPMAIIHIO
Pa3IUYHBIX BUIOB U (OPM TIPEICTABICHNUS;

o CaMOCTOSTENILHO BBIOMPATh ONTHMAIbHYIO OPMY MpeACTaBICHHS HHGOPMAIIUU 1
WUTIOCTPUPOBATh pPEIllacMble 3a1a4i HECIOKHBIMU CXEMaMH, JuarpaMMaMiu, HHOU rpaduKoi u
X KOMOMHAIUSMH.

KoMMyHUKaTHBHBbIE YHHBepCcAJIbHbIe y4eOHbIE 1eiiCTBHS:

o B X0Ji¢ 00CYXJIeHUsI yueOHOro Marepualia, pe3yabTaToB JIAOOPATOPHBIX padoT U
IPOCKTOB 3a/iaBaTh BOIMPOCHI IO CYIIECTBY OOCYXJaeMOW TEMbl M BBICKA3bIBaTh HJICH,
HalleJICHHbBIC Ha PELICHUE 3a/a4l U MOep)KaHie 01aroXKenaTeIbHOCTH OOIICHHUS;

o COIIOCTABJISITh CBOM CYXJCHHUS C CYXJCHUSAMH JPYTUX YYaCTHHUKOB JIHAJIOTa,
O00HAPY)KUBATh PA3JIHUUE U CXOACTBO MO3UIIHIA;

o BBIPAXKATh CBOIO TOYKY 3PCHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

o nyOJIMYHO TMPEJACTABIIATh PE3YJIbTaThl BBIIOJIHEHHOTO0 (U3UYECKOTO OIbITa
(9KCTIEpHMEHTA, HCCIICIOBAHUS, TPOCKTA);

o [OHUMaTh M HCIOJb30BaTh MPEHUMYIIECTBA KOMAHIAHON ¥ HWHIAMBHIYAIbHOM
pabOTHI MPH PELICHUH KOHKPETHOM (DU3UUECKOM MPOOIEMBI;

o NPUHUMATh [EJIM COBMECTHOW JEATEIbHOCTH, OPTaHM30BbIBATh ICHCTBHS 1O €€
JOCTHXKEHHUIO: PACIPEICIIATh POJIH, OOCYKIAaTh MPOIECCHl U PE3YJIbTAThl COBMECTHOU PabOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

o BBIMIOJIHATH CBOIO YaCTh pabOThI, JOCTUTAss KAYECTBEHHOTO PE3yJIbTaTa Mo CBOEMY
HaMpaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMHA KOMAH/IbI;

o OLICHUBATh KA4yeCTBO CBOEr0 BKJIAaJa B OOIIMH TPOAYKT TIO KPUTEPHUSM,
CaMOCTOATEIILHO CHOPMYTHUPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbBIE 1eCTBUSA

Camoopranusauus:

o BBISIBJISITH MPOOJEMBbl B JKU3HEHHBIX W YUEOHBIX CHUTYaIMsIX, TPEOYIOIIMX IS
peteHust GU3NIECKUX 3HAHUI;

. OpPUEHTUPOBATHCS B PA3IMYHBIX MMOJX0/1aX MPUHATHUS PeLICHUN (MHANBUAYAIBHOE,
MPUHSITHE PELIEHUs B TPYIIe, MPUHATHE PELICHUI IPYyIIoi);

o CaMOCTOSITEIIbHO COCTABJIATH AJITOPUTM pelieHus (U3MUSCKOH 3a/1aul WM TIIaHa
UCCIICIOBAaHUSI C  Y4ETOM HMMEIOIIUXCS PECypcoB M COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEeHTHUPOBATH IMpeAiiaraéMble BApUAHTHI PEIICHUH;

. JenaTh BEIOOp B OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPO.JIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

. JIaBaTh aJIEKBATHYIO OLICHKY CUTYallUH U MpeiaraTh IiaH e€ U3MEHEHNUS,

. OOBSACHATh MPUYMHBI JTOCTHKEHUS (HEIOCTHXKEHUS) PEe3yJIbTaTOB JESATENbHOCTH,

JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

o BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHUS
(U3UUECKOro MCCIIEAOBAaHUS MJIM MPOEKTa) HAa OCHOBE HOBBIX OOCTOATENBCTB, M3MEHUBLIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

o OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa LEIN U YCIOBUAM;

o CTaBUTh Cce0s Ha MECTO IPYroro 4ejoBeKa B XOJ€ CIopa WM IUCKYCCHHM Ha
HAy4YHYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIoro;



. NpU3HaBaTh CBOE MPaBO HAa OIIMOKY NMpU pelleHUuH (PU3NYECKHX 3a/1ad WU B
YTBEPXKICHUAX Ha HAYy4YHbIE TEMBI U TAKOE JK€ IIPAaBO APYIOro.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHuy oOyuenust B 7 Kjacce NpeIMETHbIE pPe3yibTaThl HA 0A30BOM YpPOBHE JIOJIKHbI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHU:

. UCMOJIb30BaTh MOHATUA: (DU3MYECKHE M XHUMHUYECKUE SIBJICHMsA, HaOIIOJCHUE,
HKCIEPUMEHT, MOJIIb, TUIIOTE3a, EAUHUIIB (PU3NYECKUX BEIWYHH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOSIHUSL ~ BellecTBa (TBEPHOE, JKUIKOE, TIa3000pa3HOE), MEXAHWYECKOE JIBUIKEHUE
(paBHOMEpHOE, HEpaBHOMEPHOE, HPSIMOJIMHEHHOE), TpPaeKTOpHs, PaBHOJAEHCTBYIOLIAs CHIIA,
negopmanus (ynpyras, niaacTu4eckas), HeBeCOMOCTb, COOOIIAIONINECS COCY/IbI;

o pasnuyath gBiIeHUs (OUQQy3us, TEmIoBoe JABMKEHHE YacTHULl BELIeCTBa,
paBHOMEpPHOE JBI)KEHHE, HEpaBHOMEPHOE [BW)KCHUE, MWHEpLUs, B3aHUMOACHUCTBUE Tell,
paBHOBecHe TBEPIBIX TENI C 3aKPEIUIEHHON OCBIO BpAaIlCHHs, Tepenavya JaBICHHUS TBEPABIMU
TEJaMH, JKAIKOCTSMH U Ta3aMH, aTMoc(epHOe [aBJCHHE, IUIaBaHUE TeEJ, MPEBPALICHHS
MEXaHUYECKOM SHEepruM) IO OMNMCAHUIO MX XapaKTEpHBIX CBONCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

o pacrio3HaBaTh IPOSBICHWE H3YYCHHBIX (DU3MYECKUX SIBICHUI B OKpYXarollem
MHUpEe, B TOM 4YHcle (pU3MUECKUe SBICHHS B MPUPOZE: MPHUMEPHI IBWKECHUS C Pa3THIHBIMU
CKOpPOCTSIMH B JKMBOW M HEXHBOW INPHPOJE, NEHCTBHE CHUJIBI TPEHHUS B NPHUPOJE U TEXHUKE,
BJIMSTHAE aTMOC(EPHOTO JaBIICHUS Ha )KUBOW OpraHu3M, TIaBaHKUE PbIO, ppIYar B TeJie 4eJI0BeKa,
IPU 3TOM IEPEBOANUTH MPAKTUYECKYIO 33]auy B y4eOHYI0, BBIIEIATh CYLIECTBEHHBIE CBOWCTBA
(mpu3HaKy) PU3NYECKUX SIBICHUH;

o ONHUCBHIBATh M3YYEHHBIE CBOICTBA Tel W (PU3MUECKUE SIBJICHUSA, MHCIOIb3Ys
¢u3nveckrue BENMUYUHBI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMs, yTh, CKOPOCTh, CPEIHSS
CKOpOCTh, CHJIa YIIPYrOCTH, CHJIa TSDKECTH, BEC Tela, CWJIa TPEHUs, AaBleHHe (TBEPIAOro Tena,
KHUJIKOCTH, T'a3a), BBITAJIKUBAIOIIAs CUJIa, MEXaHUYECKast paboTa, MOLIHOCTb, IJIEYO CUJIbI, MOMEHT
CHIIBI, KO3((UIMEHT IOJIE3HOr0 JAEHCTBUS MEXaHM3MOB, KHHETHYECKas M MOTEHIMaJIbHas
DHEPTHs), IPH ONMHUCAHUH MPABUIBHO TPAKTOBATH (PH3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIWYHH,
uX 0003HAYCHHSI U €IMHUIIBI (PU3HMUECKUX BEITHUMH, HAXOIUTH (POPMYITBI, CBI3BIBAIOIINE TAHHYIO
(GU3MUECKyI0 BEJIMYMHY C JIPYTMMHU BEIMYHMHAMHU, CTPOUTH I'padMKU U3yYEHHBIX 3aBHCUMOCTEN
(bu3nUeCKUX BEIHYMH;

o XapakTepu3oBaTh CBOICTBA Tell, (PU3NUYECKUE SBICHUS U MPOLECCHI, HCIIONb3Ys
IpaBuiIa CIOXKEHUs CUl (BIOJIb OJHOM mpsiMoii), 3aKkoH I'yka, 3akoH [lackans, 3akoH Apxumena,
IPaBUJIO paBHOBecUs pbryara (OJ0Ka), «30JI0TO€ IMPaBHIIO» MEXAHHKH, 3aKOH COXPaHEHMs
MEXaHUYECKOW YHEPTHH, TIPU 3TOM JIaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aITHCHIBATH €TI0
MaTeMaTHYeCKOE BbIpaXKEHUE;

o OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHI U CBOIMCTBA Tell, B TOM YHCIIEC U B
KOHTEKCTE CUTYyallMi MpPaKTUKOOPUEHTHPOBAHHOTO  XapaKTepa: BBIABIATh  HPUYHHHO-
CJICZICTBEHHBIE CBSI3M, CTPOUTH OOBSCHEHHWE W3 1—2 JIOTMYECKHX MHIaroB C Omopoil Ha 1-2
U3y4EHHBIX CBOMCTBA (PM3UUECKUX ABICHUN, PU3NUECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

o pematb pacyéTHbele 3amayd B 1—2 HelcTBUS, WUCHOJB3YS 3aKOHBI U (OPMYIIHI,
CBSI3bIBAIOIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4M 3allUChIBAaTh KPAaTKOE
yCIIOBHE, MOACTABIATh (DPU3MUYECKHE BEIMUYUHBI B (POPMYJIBI U MPOBOJUTH PAcU€Thl, HAXOAUTh



CIpaBOYHBIE JlaHHBIE, HEOOXOAMMBIE [UISl pelIeHUs 3a7ay, OLEHUBaTh PEATUCTUYHOCTh
MOJTy4eHHOU (PU3NYECKON BETMUNHBI,

. pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh NMPU MOMOUIN (PU3HYECKUX
METO/IOB, B OMNHCAaHUU HCCIICIOBAHUS BBIICIATh IPOBEPAEMOE MPEANOoJokKeHue (TUIoTesy),
pa3ianyaTh U MHTEPIPETUPOBATH MOJYyYEHHBIH pe3ynbTaT, HAXOJIUTh OMIMOKH B XOJZIE OIBITA,
JienaTh BBIBOJIBI IO €T0 pe3yJIbTaTaM;

. MPOBOAMUTH OMBITHI MO HAOMIOJEHUIO0 (U3MYECKUX SABICHUN WU (PU3NYECKUX
CBOMCTB Tell: (OpMYIUPOBaTH IMPOBEPSEMBIC MPEANOIOKEHHUS, COOMpPaTh YCTAHOBKY U3
MPEIJIOKEHHOTO 000PYAOBAHHUS, 3aMUCHIBAThH XOJI OMBITa H (POPMYITHPOBATH BHIBOIBL;

. BBITMIOJIHATH NPSMbIE U3MEPEHHUSI PACCTOSHUS, BPEMEHU, MAaCChl Tela, 00bEMa, CHIIbI
U TEMITepaTyphl C HCIIOJIH30BAHIEM aHAIOTOBBIX U ITU(PPOBBIX TPHOOPOB, 3aITUCHIBATH TTOKA3aHUS
pUOOPOB C YUETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHHUI;

. MIPOBOJIMTH UCCIICIOBAaHUE 3aBUCUIMOCTH OJTHOW (PH3UIECKON BEITMYUHBI OT IPYTOi
C UCIOJIb30BaHUEM IPSIMBIX U3MEPEHHI (3aBUCMOCTH ITyTH PAaBHOMEPHO JIBUXKYILETOCS Tela OT
BPEMEHH [BHKCHHS Tella, CUJIbl TPEHUS CKOJBKEHHS OT Beca Teia, KauecTBa 00padOTKu
MOBEPXHOCTEN TEJl M HE3aBUCUMOCTH CUJIBI TPEHHS OT ILJIOIIAIX CONMPUKOCHOBEHHUS TEJN, CHIIbI
YOPYTOCTH OT YJUTMHEHUS PY>KUHBI, BBITAJTKUBAIOIIEH CUITBI OT 00BhEMA MOTPYKEHHOM YacTH Tella
U OT TUIOTHOCTH HJIKOCTH, €€ HE3aBHUCHMOCTH OT IJIOTHOCTH TeJa, OT IIYyOWHbI, HA KOTOPYIO
MOTPYXKEHO TEJO, YCIOBHU IIaBaHUS TeJ, YCIOBUN paBHOBECHS phluara v 0JIOKOB), y4aCTBOBATh
B TUIAHHUPOBAHUM Y4E€OHOTO HCCIIECIOBAaHUSA, COOMpaTh YCTAHOBKY U BBIMOJHATH W3MEPEHUS,
ciaenys TpPeUIOKEHHOMY IUIaHy, (UKCHUPOBATh pPE3yJdbTaThl TOJYYCHHOM 3aBUCUMOCTHU
(GU3MYECKUX BEJIMYMH B BUJE TNPEIJIOKECHHBIX TaOIUI] W TpaduKOB, JAENaTh BBIBOIBI 10
pe3ynbTaTaM UCCIEI0BAHMUS;

. MPOBOJIUTh KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BETUYWH (IUIOTHOCTH BEIIECTBA
JKUJKOCTU U TBEPJOTO TeNa, CUJla TPEHUS CKOJIbXEHUS, JaBJICHUE BO3/lyXa, BBITAJIKUBAIOLIAS
cuja, JEUCTBYIONIAsl Ha TOTPYKEHHOE B KUIKOCTh TEJI0, KOADPHUIMEHT MOJIE3HOTO JEUCTBUS
MPOCTHIX MEXAHU3MOB), CIEAysl MPEIIOKECHHOM WHCTPYKIIMU: TPU BBHITOJHEHUU H3MEpPEHUN
coOupaTh SKCIIEPUMEHTATFHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHHUE UCKOMOMW BETHUUHBI,

o coOnroAaTh MpaBWiIa TEXHUKM Oe30macHOCTH Npu paboTe ¢ J1abopaTOPHBIM
o0opynoBaHuEeM;
. yKa3bIBaTh MPHUHILMIBI JEUCTBUA NMPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI,

TEPMOMETpP, JTHUHAMOMETP, COOOIMIAIOIIMECS COCYIbl, OapoMeTp, pbluar, MOJBMUKHBIN H
HEMOBIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh;

o XapaKTepu30BaTh NPUHLMUIBI JEHCTBUS H3YYEHHBIX NPHOOPOB M TEXHUYECKHX
YCTPOMCTB ¢ OMOPOM Ha UX ONMUCaHUA (B TOM YHUCIE: MOAMUIHUKNA, YCTPOWCTBO BOJOIPOBOAA,
TUIPABIMYECKU TIPecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCIOJb3Ys
3HaHUS O CBOWCTBaxXx (U3MUECKUX SBICHUH M HeoO0XoAuMble (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH,;

. NPUBOAUTH TPUMEPHl (HAXOIUTh HH(GOPMAIMIO O NpUMepax) MPaKTHIECKOTo
UCIIOJIb30BaHUS (PU3NYECKUX 3HAHHWH B TIOBCEAHEBHOW >KU3HU A o0OecrieyeHus 0e30MacHOCTH
npu oOpaiieHuu ¢ npubopaMM M TEXHUUYECKUMM YCTPOMCTBAMH, COXPAHEHHs 310pPOBbS U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJICHUS B OKpY KaloIlel cpesie;

o OCYILECTBIIATh OTOOP MCTOYHUKOB MH(popManu B VIHTepHETE B COOTBETCTBHHM C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUH U ITyTEM CPaBHEHUS PA3IIMYHBIX
UCTOYHUKOB BBLICIATh MH(OpMAINIo, KOTOpas SBISETCS MPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;



. UCTOJIb30BaTh TPH BBHIMOJIHEHUM Y4YEOHBIX 3aJaHUil  HAYYHO-TIOMYJISPHYIO
JAUTEpaTypy (PU3MUECKOro cojAep’KaHMs, CIIPaBOYHbIE MaTepuanbl, pecypcbl cetu HHTepHer,
BJIAJCTh MpHEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHPOpPMALUU U3 OJHON
3HAKOBOM CHUCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2—
3 uCTOYHMKOB MHpOpMaAUU (HU3NIECKOTO COACPKAHUSA, B TOM YHCIIE MyOIMYHO JeNaTh KpaTKue
cooOlIeHNUs O pe3ynbTaTax IPOEKTOB MM YYEOHBIX HCCIEAOBAHUM, MPH 3TOM TI'PaMOTHO
UCIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXIATh BBICTYIUICHUE
MPE3EHTALUEM;

o IIPY BBINIOJIHEHUH Y4€OHBIX IPOEKTOB U UCCIIEI0OBAaHUN pacipeesiaTh 003aHHOCTH
B TpyHIE€ B COOTBETCTBUM C IIOCTaBICHHBIMHU 3aJa4aMH, CIEIWTH 3a BBIIOJHEHHEM ILIaHa
JeICTBUH, aJJleKBaTHO OLEHUBATh COOCTBEHHBIN BKJIAJ] B JESATEIBHOCTH TPYIIIBI, BHICTPAUBATh
KOMMYHHMKaTUBHOE B3aMMOJEHCTBHUE, yUUTBIBAsi MHEHUE OKPYXKAIOIIMX.

K xoHuy oOyuenust B 8 Kiacce npeIMeTHbIE pe3yibTaThl HA Ga30BOM YpPOBHE JIOJIKHbI
oTpaxarb cHOPMUPOBAHHOCTh Yy OOYUAIOLIUXCSI YMEHUI:

o UCII0JIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE IBUJKEHUE aTOMOB
U MOJIEKYJ, arperaTHble COCTOSHHS BEHIECTBA, KPHUCTAUIMYECKHE W aMOpQHBIE Tena,
HACBILICHHBIN ¥ HEHACBILICHHBIN N1ap, BIaXKHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPEHHSIS SHEPIu,
TEIUIOBOM JIBUTATEIlb, SJIEMEHTAPHBIN 2JIEKTPUUECKUN 3apsill, JIEKTPUUECKOE I10JIE, IPOBOJHUKU
U JUDJIEKTPUKH, IIOCTOSHHBIN JIEKTPUYECKUI TOK, MATHUTHOE I10JIE;

. pa3nnyath SBJIEHUS (TEIUIOBOE pacUIMpeHHe U cKaThe, TeIionepeaayda, TemioBoe
paBHOBECHE, CMadyMBaHWE, KallWJULIPHBIC SBJICHMS, HCIIAPEHUE, KOHJEHCALWs, IUIABJICHHUE,
KpucTaJmn3anusl (OTBEpJAEBaHUE), KUIIEHUE, TeIulonepenaya (TeraonpoBOJIHOCTb, KOHBEKLINS,
U3JIy4YEHHUE), AJIEKTpU3alus Tell, B3auMOJCHCTBHE 3aps/ioB, JEHCTBUS AIIEKTPUUYECKOIO TOKa,
KOPOTKO€ 3aMbIKaHUE, B3aMMOICHCTBUE MAarHUTOB, ACHCTBUE MarHUTHOTIO I10JIs1 HA IIPOBOJHUK C
TOKOM, 3JIEKTPOMAarHuTHash MHIYKIMs) 10 OMHMCAHUIO UX XAapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

. pacno3HaBaTh MHPOSBICHHE HU3YYEHHBIX (U3NYECKUX SIBICHUH B OKPYXKAIOLIEM
MUpE, B TOM uucie (U3NUECcKre sIBJICHUS B IPUPO/Ie: TOBEPXHOCTHOE HATSXKEHUE U KallWJUIIpHbIE
ABJICHUS B IPUPOJIE, KPUCTAILIBI B IPUPOJE, n3nydeHue ComHIa, 3aMep3aHie BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, WHeEs, CHEra, SJEKTPUYECKHE SIBICHHS B aTMmocdepe,
AIIEKTPUYECTBO JKHUBBIX OPraHU3MOB, MArHUTHOE M0JIe 3eMIIH, Ipeii( MOIIOCOB, pOJIb MArHUTHOTO
TIOJISL IS JKU3HM Ha 3eMJle, MOJIIPHOE CUSTHUE, TIPH 3TOM NEPEBOJAUTH NPAKTUYECKYIO 337a4y B
y4eOHYI0, BBIIEIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUM;

. ONKCHIBATh M3y4YEHHbIE CBOWCTBAa Tel M (PU3MUECKHE SBJICHUS, HCIOJb3Ys
¢u3nueckrue BETMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPIrus, KOJUYECTBO TEIUIOTHI, yJAelbHas
TEIIOEMKOCTh BEILECTBA, yJeNIbHAS TEIJIOTa IUIABJICHUS, YAeIbHas TEIUIoTa MapooOpa3oBaHMs,
yleabHas TEIJIoTa CrOpaHMsl TOIUIMBA, KOO(PHUIMEHT MOJIE3HOTO ASUCTBUS TEIUIOBOI MAallIUHBI,
OTHOCHUTEJIbHAsT BJIAXXHOCTh BO3/JyXa, JJIEKTPUYECKUU 3apsj, CHJIa TOKA, SJIEKTPUYECKOe
HaNpsDKEHUE, COMPOTHBIICEHUE MPOBOJIHUKA, YICIBHOE CONMPOTHBIICHHE BEIECTBa, paboTa U
MOITHOCTH 3JIEKTPUYECKOTO TOKA), TMPH OMUCAHUU TPABHIBHO TPAKTOBATh (PU3UYECKHIA CMBICI
UCMOJIb3YEMBbIX BEIMYMH, 0003HAYEHUs U €IMHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (POPMYJIbI,
CBSI3bIBAIOIME JIAHHYIO (PU3MYECKYI0 BEIMUYMHY C JIPYTMMH BEJIWYMHAMH, CTPOUTH Ipaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINUMH;

o XapakTepu3oBaTh CBOICTBA Tell, (GU3NYECKHUE SBICHUS U MPOLECCHI, MCIOJIb3Ys
OCHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUHM CTPOCHMUS BELIECTBA, MPUHLUII



CYTEpHO3UIMK ToJiell (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHUs 3apsna, 3akoH Oma amns
ydacTka Lenu, 3akoH Jxoyns—JIeHua, 3akoH coXxpaHeHMs SHEPTUH, IPU ATOM JaBaTh CJIOBECHYIO
(bopMyITHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHE;

o OO0BSICHATH (PU3MYECKHE MPOLIECCH M CBOMCTBA TeJ, B TOM YHCJE M B KOHTEKCTE
CUTyaluil MPAaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBISABISATh MPUYUHHOCIEICTBEHHBIE CBSI3H,
CTPOUTHh OOBSICHEHHE M3 1—2 JIOrMYEeCKHX IIaroB ¢ OMoOpod Ha 1—2 W3Y4YEeHHBIX CBONCTBA
bu3nUecKuX SBICHUH, GPU3NIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

o pemiate pacy€THblE 3aJauyd B 2—3 JEHCTBHS, WCIOJB3Ys 3aKOHBI U (OPMYIIbI,
CBSI3bIBAIOIIME (PU3HUECKUE BETMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHSI 3a/1a4l 3alIMChIBAaTh KPAaTKOE
YCIIOBHE, BBISIBIIATH HEAOCTATOK JAHHBIX JUIA PELICHUS 33Jaud, BEIOUPATh 3aKOHBI M (POPMYIIBL,
HEoOXOoauMBbIe ISl €€ pelIeHHs], MPOBOJIUTH PACUEThl W CpPaBHUBATh IOJYyYEHHOE 3HAUYEHUE
bu3nYeCcKOil BETUYNHBI C U3BECTHBIMU JAHHBIMU;

o pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIM (U3HUYECKUX
METOJIOB, HCIOJNB3YSl OIMUCAaHUE WCCIEIOBAHMs, BBIICIATH MPOBEPSEMOE MPEIIONOKEHUE,
OLICHUBATh MPaBUJILHOCTh MOPSAKA MPOBEACHUS UCCIIEI0BAHUS, JI€NaTh BHIBOJIBI;

o MPOBOAUTH OMBITHI MO HAOMIOJEHUIO0 (U3MYECKUX SABICHUN WU (PUINUECKUX
CBOMCTB TeNn (KalWUIApHBIE SIBJICHUS, 3aBUCHUMOCTh JaBJIEHHsS BO3AyXa OT €ro o0béMa,
TEMIEPaTypbl, CKOPOCTU TMpOIeccCa OCThIBAHUS W HArpeBaHUs MpPU HU3IYYCHUH OT IIBETa
u3Nyyaronie (morjouaronieif) moBepXHOCTH, CKOPOCTh HCIAPEHHs] BOJIBI OT TEMIEPaTyphbl
KUAKOCTU U IJIOLAAHN €€ MOBEPXHOCTH, JIEKTPU3ALMS TNl U B3aUMOJICHCTBUE JIEKTPUUECKUX
3apsA0B, B3aUMOJEHCTBUE TIOCTOSIHHBIX MAarHUTOB, BHU3yaJlM3allusl MarHUTHBIX IOJIEH
MOCTOSIHHBIX MAarHuTOB, JEHCTBUS MarHUTHOTO IOJISI Ha MPOBOJAHMK C TOKOM, CBOMCTBa
DIIEKTPOMArHWTa, CBOWCTBA  AJIGKTPOJABHUIATENsS  IMOCTOSHHOTO TOKa):  (QOpMyIHpOBaTh
poBepsieMble TMPEANOIOKEHU, COOMpaTh YCTaHOBKY W3 MPEIJIOKEHHOTO0 OO0OpyIOBaHUS,
OTHUCHIBATh XOJ OTBITA U (POPMYITHPOBATH BHIBOIBI;

o BBINIOJIHATh MPSMbIE W3MEPEHUs] TEeMIEpaTypbl, OTHOCUTEIBHON BIAXXHOCTU
BO3/yXa, CWJIbl TOKAa, HANpPSDKEHHS C HCIOJb30BAaHUEM aHAJOrOBBIX MPUOOPOB MU JATUYMKOB
bu3NYECKUX BEIWYUH, CPAaBHUBATH PE3yJIbTaThl MU3MEPEHUH C Y4ETOM 3aJaHHOW aOCOTIOTHOM
MOTPEIIHOCTH;

o POBOJUTH UCCIIEOBAaHNE 3aBUCUMOCTH OAHOMN (PU3HUECKON BETMYMHBI OT IPYroi
C HUCIOJB30BaHUEM IMPSMBIX H3MEPEHMH (3aBUCHUMOCTH CONPOTHUBIIEHUS INPOBOJHHKA OT €ro
JUTMHBI, TUIOIIAIN TOMEPEUHOr0 CEUYEHUs U YAEIbHOTO CONPOTHBIIEHHUS BEIIECTBA MPOBOJHUKA,
CHJIBI TOKa, WAYIIEro uepe3 IPOBOJHUK, OT HANpsHKEHUs Ha MPOBOJHMKE, HCCIEIOBaHUE
MIOCJIEA0BATENBHOIO U MAPAJUIENBHOIO COEAUHEHHUH TPOBOJHUKOB): IIJIAHUPOBATh UCCIIEI0BAHUE,
coOupaTh yCTAaHOBKY U BBITIONHATh U3MEPEHUs, CIEAysl MPEIIOKEHHOMY IUIaHy, (PUKCHPOBAThH
pe3ynbTaThl TMOJTYYEHHOM 3aBUCHUMOCTH B BHJE TaOnull U TpapuKoB, AeNaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeI0BaHus;

. IPOBOAMTH  KOCBEHHBbIE  H3MepeHusi  (PU3MUecKHX  BeJWYUH  (yIelbHas
TEIUIOEMKOCTh BEIIECTBA, CONMPOTUBIIEHHWE MPOBOJHKKA, paboTa M MOIIHOCTh 3JIEKTPUYECKOIO
TOKAa): ITUIAHUPOBATh W3MEpPEHHUs, CcOoOUpaTh OKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys
MPEAJI0KEHHON UHCTPYKIIUU, U BEIYUCIIATH 3HAUCHUE BEIMUYHUHBL;

o coOioiaTh MpaBHja TEXHUKHM Oe30macHOCTH Tpu paboTe ¢ IabopaTOpPHBIM
obopynoBaHueM;
o XapaKkTepu30BaTh NMPUHLUUIBI NEHCTBUS W3YUYEHHBIX NPHOOPOB M TEXHUYECKHX

YCTPOMCTB C OMOPOM Ha UX OMHMCAHMS (B TOM YHUCIE: CUCTEMa OTOIUIEHHUS JOMOB, TUTPOMETD,
napoBas  TypOMHa, aMmmepMmeTp, BOJBTMETP, CUETYMK  DJIEKTPUUYECKOW  SHEpruu,



3JIEKTPOOCBETHTEIIbHBIC  MPUOOPBI,  HarpeBaTeNbHBIC  DJICKTPONPHOOPHI  (TIpUMEpHI),
AIIEKTPUUYECKUE TPEAOXPAHUTENH, SIIEKTPOMArHUT, OSJIEKTPOJBUTaTelIb MOCTOSHHOTO TOKA),
UCTIONB3Ysl 3HAHUS O CBOMCTBaxX (PU3MYECKUX SIBICHHH W HEOOXOaUMble (PHU3MUECKue
3aKOHOMEPHOCTH;

o pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOUCTBA U U3MEPUTEIbHBIE IPUOOPHI TI0
CXE€MaM U CXEMaTUYHBIM PUCYHKaM (KHJKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETD,
JIBUTATENIb BHYTPEHHETO CTOPaHUs, 3JEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBI IEKTPHUECKUX
[ernel ¢ MOCIe0BATENbHBIM U MapayIeIbHBIM COSAMHEHUEM 3JIEMEHTOB, Pa3iinyasi YCIOBHBIC
0003HauEHMSI FTIEMEHTOB JIEKTPUUYECKHX LIeTIEH;

o NPUBOAUTH TPUMEPHl (HAXOIUTh HMH(MOPMAIMIO O HPUMEpPAx) MPAKTUIECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW JKU3HM AJs o0ecrnedeHus 0e30MacHOCTH
npu oOpaiieHuu ¢ npubopaMM U TEXHHUUECKUMM YCTPOMCTBAMHU, COXPAHEHHs 310pPOBbS U
COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKPYIKAIOIIEH Cpejie;

o OCYILECTBIIATh MOUCK MH(pOpMAIMK (PU3HUECKOro coaepkaHus B MHTepHere, Ha
OCHOBE HMEIOIINXCS 3HAHUN M MYTEM CpPaBHEHHS JIOTIOJHUTEIBFHBIX HCTOYHUKOB BBIJICISATH
UH(POPMALINIO, KOTOPAst SBJISETCS MPOTUBOPEUNBON MIIH MOXKET OBITH HEIOCTOBEPHOM;

o UCTIOJB30BaTh TPH BBHIMOJIHEHUH YYEOHBIX 3aJaHUil  HAyYHO-TIOMYJISPHYIO
auTepatypy (pU3MUECKOro cojaep’kKaHHs, CIpaBOYHbIE MaTepuanbl, pecypcbl cetu HHTepHer,
BJIAJeTh MpUEMaMH KOHCIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHMs HHGPOpPMALUU U3 OIJHOH
3HAKOBOM CHUCTEMBI B IPYTYIO;

o cOo3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KpaTKUE YCTHBIE COOOILIEHUs, 00001mas
UHPOPMALIAIO U3 HECKOJIBKUX MCTOUYHUKOB (PH3MUECKOTO COJIEP’KaHUs, B TOM YUCIE MyOINIHO
NPEICTaBIATh PE3YIbTAaThl MPOCKTHOH WM WCCIENOBATEIbCKOW JIEATENBHOCTH, IPH STOM
IPaMOTHO HCHOJb30BATh HM3YyYEHHBIM MOHATUHHBINA ammapar Kypca (U3HMKH, COIpPOBOXKIATb
BBICTYIIJICHHE TPE3eHTalleH;

o IpY BBHIIOJHEHUN YYEOHBIX MPOEKTOB M UCCIEIOBaHUNA (PU3UUECKUX MPOILIECCOB
pacrpenenaTb 0043aHHOCTU B TPYIIE B COOTBETCTBUU C IMOCTABICHHBIMH 3aJa4yaMH, CIEIUTh 32
BBINTOJIHEHUEM IUIaHA JIEHCTBUH W KOPPEKTHUPOBATH €ro, aJeKBaTHO OIIEHUBATh COOCTBEHHBIN
BKJIQJI B JICSITEIBHOCTh TPYIIIbI, BEICTPAMBAaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHUE, MPOSBIISSL
TOTOBHOCTb pa3periatb KOH(YIUKTHI.

K xonuy oOyueHust B 9 Kiacce mnpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OO YUAIOIIMXCS YMEHU:

o UCIMOJIb30BaTh MOHATHUS: CHCTeMa OTCY€Ta, MaTepHajbHas TOYKa, TPAEKTOPUS,
OTHOCHTEJIFHOCTh MEXaHHYECKOTO JIBIKEHHUs, Nedopmanus (yrmpyras, TUTacTHUECKas), TpEHHE,
[EHTPOCTPEMHUTEIFHOE YCKOPEHHE, HEBECOMOCTh M TEpPErpy3KH, IEHTP TSKECTH, aOCOIIOTHO
TBEPJI0€ TEJNO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJICOaHUs U BOJIHBI,
3BYK, HH(QPA3BYK U yJIbTPa3BYK, dJIEKTPOMArHUTHbBIE BOJHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAITBHO30PKOCTb, CIIEKTPHI MCITYCKaHHS W TIOTJIONICHHS, anbda, OeTa- u
ramMMa-M3JIy9eHUs], U30TOIIbI, SIepHAst YHEPTeTHKA,;

o pas3nInyath sABJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOIIMHENHOE IBUKEHHUE,
PABHOYCKOPEHHOE NPSIMOJIMHENHOE IBI)KEHUE, CBOOOAHOE a/IEHUE TEJl, PABHOMEPHOE IBUKCHUE
0 OKPY)KHOCTH, B3aWMOJICHCTBHE TeJ, PEaKTHBHOE J[BHXKEHHE, KOJIeOaTeIbHOE JBUKECHUE
(3aTyxaroIye U BBIHYXKICHHBIE KoJeOaHus), pe30HAHC, BOJHOBOE JIBUKEHHE, OTPaKEHHE 3BYKa,
NPSAMOJIMHEHHOE paclpoCTpaHEHHE, OTPaKEHUE M IPEIOMIICHHE CBETa, IOJHOE BHYTPEHHEE
OTpa)KE€HHE CBETA, PA3JIOKEHUE OEJOro CBeTa B CIEKTP U CI0KEHUE CIEKTPAJIbHBIX I[BETOB,
JCTIEPCUS CBETA, €CTECTBEHHAsl paIHMOaKTUBHOCTb, BO3HMKHOBEHHE JIMHEHUYATOrO CHEKTpa



U3JIY4EHUs1) [0 ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX
JTaHHOE (PU3HUECKOE SIBIICHUE;

o pacrio3HaBaTh IPOSBICHUE HM3YYCHHBIX (PU3NYECKUX SIBIECHUI B OKpYXKArOIEM
Mupe (B TOM uucie (pu3nueckue SBICHUS B MPUPOAE: MPWINBBI M OTIMBBI, JABHKCHHE IJIAHET
ConHeyHOM CHCTEMBbl, PEaKTUBHOE JBI)KCHUE JMKUBBIX OpPraHM3MOB, BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPSACEHUE, CEHCMMYECKHE BOJIHBI, IIyHaMH, 3XO, LBETa TEJ, ONTHYECKHE
SBJICHUS B TpPHUpPOJNE, OHOJOrMYecKoe JeHCTBHE BUAMMOIrO, YIbTPA(QHOIETOBOIO H
PEHTT€HOBCKOTO M3JIyYCHHI, €CTECTBEHHBIH paJAMOAKTHBHBIA (OH, KOCMHUYECKHE JY4YH,
paZMoOaKTUBHOE W3IIy4YE€HUE NMPUPOAHBIX MHUHEPAJIOB, ICHCTBUE PAAVOAKTUBHBIX U3Iy4CHHM Ha
OpraHu3M 4YeJIOBEKa), IPU ATOM IMEPEBOAUTH MPAKTHUECKYIO 3a/7adyy B Y4eOHYIO, BbLIENATH
CyIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3HUECKUX SBICHUH;

o ONHUCBHIBATh M3YYEHHBIE CBOICTBA Tel W (PU3MUECKUE SBICHUSA, HCIOIb3Ys
¢uznyecKue BeIUYUHBI (CPEIHSS U MTHOBEHHAs! CKOPOCTb T€Jia P HEPaBHOMEPHOM JIBUKEHUH,
YCKOpEHUE, IEepeMElEHUE, IMyThb, yIJIoBas CKOPOCTb, CHUJla TPEHMs, CUja YNPYrocTH, CHiia
TSOKECTH, YCKOpPEHHE CBOOOJHOIO TaJeHHs, BeC Tela, HMIIYJbC Teja, UMIIYJIbC CHIIBL,
MexaHudeckass pa0oTa M MOIIHOCTb, IOTEHUUAIbHAs »JHEpPIrus Tena, IOJHATOrO HaJ
MOBEPXHOCTHIO 3€MJIM, MOTCHIMAJIbHAs SHEPrusl CXKATOM MPYXKUHBI, KUHETUYECKAs SHEPIHUs,
MIOJTHAsE MEXaHWYECKasi YHEPTUs, IEPUOJT U YacTOTa KoJeOaHHi, UIMHA BOJHBI, TPOMKOCTh 3BYKa
U BBICOTA TOHA, CKOPOCTb CBETA, IMOKA3aTellb IPEIOMIIEHUS CPe/ibl), IPU ONUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKHUI CMBICI UCIOIB3YEMBIX BEJIMYMH, 0003HAYECHUS U €JMHULIBI (PU3UUECKUX
BEJIMYMH, HAaXOJIUTh (POPMYIbI, CBS3BIBAIOIIME AAHHYIO (PU3NYECKYIO BEIHMYHUHY C JIPYTUMH
BEJIMYMHAMU, CTPOUTH IpaUKU U3y4EHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIUYUH;

o XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHMSI M IMPOLIECCHI, UCIIONb3Ys
3aKOH COXPAHEHMsI SHEPruu, 3aKOH BCEMHPHOTO TSTOTEHMs, MPHUHLMII CYNEPHO3ULHMH CUJI,
IIPUHLIAII OTHOCUTENBHOCTH ['anmmiies, 3akoHel Hpl0TOHA, 3aKOH COXPAHEHUs UMITYJIbCa, 3aKOHBI
OTpaXCHMsI U IIPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHUs 3apsA70BOIO M MAaCCOBOTO YHCEN IPU
AJIEPHBIX pPEaKLUAX, MPU ITOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alUCBIBATH €rO
MaTeMaTUYECKOE BbIPAKEHUE;

o 00BACHATH (PU3MUECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NPUUMHHO-CIIEICTBEHHBIE CBSI3H,
CTpPOUTh OOBACHEHHE M3 2—3 JIOTMYECKMX IIAaroB ¢ OMopod Ha 2—3 M3y4YEHHBIX CBOMCTBa
bu3nUecKux sBICHUH, GPU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

o pemars pacy€THblE 3aJauyd (ONMUpAIOIIMECSs HAa CUCTEMY U3 2—3 ypaBHEHMN),
UCIIONIB3YS 3aKOHBI M (DOPMYJIbI, CBSA3BIBAIOIINE (PU3NYECKHE BEIMYMHBI: Ha OCHOBE aHalIM3a
YCIIOBUSL 3a/laydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIONIME MM HU30BITOYHBIE
JTaHHbIE, BHIOMPATh 3aKOHBI M (HOPMYJIbI, HEOOXOJUMBIE Ui PEIICHUs, IPOBOJUTH Pacu€Thl U
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HAUYCHHS (PU3NYECKON BETMUHHBL;

o pacro3HaBaTh MPOOJEMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOLIN (HU3HUECKUX
METOJIOB, HCIOJB3Yysl OINMCAaHUE WCCIEJOBAHMs, BBIIEIATH IPOBEPSEMOE NPEIOIOKEHHE,
OLICHMBATh  IPABWIBHOCTb  IOpSAKa IPOBEACHHA  HCCIECNOBaHUSA, JIeNaTh  BBIBOJBI,
UHTEPIPETUPOBATH PE3YNIbTaThl HAOIIOIEHUH U OIBITOB;

o IPOBOJIUTH OMNBITH 0 HAOIIOACHUIO (U3UYECKUX SBICHUH MM (PU3NYECKUX
CBOWCTB TeJl (M3y4eHHe BTOPOro 3akoHa HbpIOTOHA, 3aKOHA COXpaHEHUs SHEPrUH, 3aBUCUMOCTh
nepuosia KoyieOaHWH NPYKMHHOTO MAasTHMKA OT MacChl Tpy3a MU KECTKOCTH TPYKHUHBI U
HE3aBUCHMOCTb OT aMIUIMTYJbl MAJIbIX KOJICOAHUH, MPSMOJIMHEHHOE PaclpOCTpaHEHHE CBETa,
pasyiokeHue Oeyoro cBera B CHEKTp, M3yYEHHE CBOWCTB M300pa)KeHUs B IUIOCKOM 3€pKaje U



CBOWCTB M300paKeHHS MTPEeIMETa B COOMpArOIIeH JIMH3e, HAOIF0IeHUE CIUTOIIHBIX M IMHEWYaThIX
CIIEKTPOB M3JYUYCHHs): CAMOCTOSITEILHO COOMpAaTh YCTAaHOBKY U3 M30BITOYHOrO Habopa
000pyI0BaHUsl, OMMKUCHIBATH XOJI OTIBITA M €T0 PE3YJIbTAThI, (HOPMYIUPOBATH BHIBOJIBI;

o MIPOBOAMTH MPU HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHUH, ONPEIeTsisi CpeIHee
3HAYCHUE U3MEPSIEMON BEIIMYHMHBI (POKYCHOE PACcCTOSIHUE COOMPAIOIICH JIMH3bI), 000CHOBBIBAThH
BBIOOp crioco0a u3MepeHust (M3MEPHUTEIIBLHOTO MPUOopa);

o NPOBOJIUTh  WCCICNOBAaHME  3aBUCHMOCTEH  (U3UYECKUX  BEJIWYHH  C
UCTIOJIb30BAHUEM TIPSIMBIX M3MEPEHHI (3aBUCUMOCTH ITYTH OT BPEMEHH NPU PaBHOYCKOPECHHOM
JBUKCHUH 0€3 Ha4allbHOM CKOPOCTH, IEPUO0/1a KOJICOAHHI MAaTEMAaTUYECKOTO MasITHUKA OT JITHHBI
HUTH, 3aBHCUMOCTH yIJla OTPaKEHHUsS CBETa OT yIjla MaJeHUs U yIiia MpeJoMJICHHs OT yria
naJIeHus): TUIAHUPOBATh MCCIICOBAaHUE, CAMOCTOSTEILHO COOMpATh YCTaHOBKY, (PHMKCHPOBATH
pe3yJIbTaThI OJTYYCHHOW 3aBUCMOCTH (PM3UYECKUX BEIIMYHMH B BUJIE TAOJIHII ¥ TPAdUKOB, JIeIaTh
BBIBO/JIBI 10 PE3YJIhTaTaM HCCIICIOBAHWS;

o NPOBOJIUTh KOCBEHHBIC M3MEPCHHS (DPU3MYECKUX BEIUYMH (CPEIHSS CKOPOCTh M
YCKOpEHHUE TeJa MpU paBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE CBOOOTHOTO TaIeHHsI, )KECTKOCTh
NPYXUHBI, KOOPOUIIUSHT TPEHUS CKOJIBKEHHUS, MEXaHW4YeCcKass paboTa ¥ MOIIHOCTh, YacTOTa U
NeproJT KOJIeOaHUH MATEMaTHYECKOTO U MPYKHHHOTO MasTHUKOB, ONITHYECKAs CHJIAa COOMpAroIIen
JIMH3bI, PaJMOAKTUBHBIA (DOH): IUIAHUPOBATh HW3MEPEHHUs, COOMPATh IKCIECPUMEHTAIBHYIO
YCTaHOBKY W BBITIOJHATH U3MEPCHHSI, CICAYS MPEI0KCHHON HHCTPYKIIUHU, BEIYUCIISTh 3HAYCHUC
BCJIMYMHBI ¥ aHAIM3HPOBATH TOJTYYCHHBIC PE3yJIbTaThl C YYETOM 33JaHHOW TOTPENTHOCTH
U3MEPEHHUI;

o coOnrofaTh MpaBWiIa TEXHUKM Oe30macHOCTH Npu paboTe ¢ J1abopaTOPHBIM
o0opynoBaHuEM;
o Pas3iindaTtb OCHOBHEBIC NIPHU3HAKKU U3YYCHHBIX (1)I/ISI/I‘~IGCKI/IX Moneneﬁ: MaTcepurajibHas

TOYKa, a0COIIOTHO TBEPJOE TEJO, TOUCUHBIH UCTOUHUK CBETA, Jy4, TOHKAs JIMH3a, IIaHEeTapHas
MoOJIeIb aTOMa, HYKJIOHHAsl MOJIeIb AaTOMHOTO $]Ipa;

o XapakTepu3oBaTh NMPUHLUIBI JEHCTBUS H3Yy4EHHBIX NPHOOPOB M TEXHUYECKHUX
YCTPOMCTB € OHOpOM Ha MX ONHMCaHUA (B TOM YHUCIE: CIHUIOMETP, JATYUKU IOJOKEHMS,
paccTosiHUA M YCKOPEHHs, pakeTa, 3XO0JIOT, OYKH, HepucKol, (oToanmapar, ONTHYECKUE
CBETOBOJIbl, CIIEKTPOCKON, 03MMETp, Kamepa BuibcoHa), MCHoOib3ys 3HAHUS O CBOWCTBAax
¢u3nuecKux sSBICHUNA U HEOOXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

. UCIIOJIb30BAaTh CXEMbl M CXEMATUYHBIE PUCYHKHM M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKHX MPOIIECCOB MPHU PEUICHUH y4eOHO-
MPAKTUYECKHX 3a7a4, ONTHYECKHE CXEMBI JUIsl TOCTPOSHUS 300paKEeHUI B IJIIOCKOM 3€pKaiie 1
cobuparomiei TMH3e;

. NPUBOJIUTH MHpUMEphl (HAXOAWTHh HMH(OPMALMIO O TMPUMEpPax) MPAKTUYECKOTO
UCITOJIb30BaHUS (PU3NYECKUX 3HAHWN B MOBCEJIHEBHOW KU3HM JJs oOecredeHus 0e30MacHOCTH
npu oOpalieHuu ¢ MpudopaMM U TEXHHUUECKUMH YCTPOMCTBAMHM, COXpPAHEHHs 30pPOBbS U
COOIOICHHSI HOPM SKOJIOTMUYECKOTO TIOBEIEHUS B OKPY>KaIOILEel cpene;

o OCYILECTBIIATh MOUCK HMH(pOpMaIu (u3ndeckoro coxaepkanus B HHTepHere,
CaMOCTOSITENLHO (OPMYIIHPYs IOUCKOBBIN 3apOC, HAXOAUTh IIyTH ONPEAETICHUS 10CTOBEPHOCTH
NOJy4eHHOH NH(pOpMALUU Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JJONOJHUTEIbHBIX HICTOUHUKOB;

o UCMONb30BaTh IPH BBINOJIHEHUM Y4YEOHBIX 3aJaHUN HAy4YHO-IOMYJSPHYIO
AUTEpaTypy (PU3MUECKOro cojaep’KaHMs, CIPABOYHbIE MaTepuanbl, pecypcbl cetu HHTepHer,
BJIAJCTh MpHEMAaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHPOpPMALUU U3 OIJHON
3HAKOBOU CUCTEMBI B IPYTYIO;



. co3/aBaTh COOCTBEHHbIE IHUCHMEHHBIE M YCTHBIE COOOIICHHMS Ha OCHOBE
UH(pOPMALIUU U3 HECKOJIBKUX HCTOYHMKOB (PU3NYECKOTO COAEpKaHMs, MyOJINYHO MPEICTaBIIATh
pe3ynbTaThl IIPOCKTHOM HIIM HMCCIIEIOBAaTEIbCKONW ACATENBHOCTH, IIPU 3TOM TI'PaMOTHO
UCTIOJIb30BaTh U3YUEHHBIN MOHATHIHBIA anmapaTt u3y4aeMoro paszena (pU3uKd U COPOBOKAATH
BBICTYIIJICHHUE TIPe3eHTalMel ¢ yu€TOM 0COOEHHOCTEH ayTMTOPUM CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. ®usuka u eé poJib B MO3HAHMH OKPY:KAOLIEr0 MUpa
1.1 ®dusuka - HayKa o pUpoe 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 dusnueckue BEIIMIUHEI 2 1 Bubmiorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOJT ITO3HAHUS 2 1 bubmorexa HOK
) yd A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 CTpoeHUe BelllecTBa 1
p H https://m.edsoo.ru/7f416194
’ JIBU>XeHUE U B3aUMOJICHICTBUE YaCTHIL ’ | bu6mmoreka IIOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paznen 3. /IBukeHne U B3auMo/1eiicTBHE TeJl
b K
3.1 Mexanuueckoe OBMKECHHE 3 nommorexa IO

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




bu6nmoreka [IOK

32 " 4 1
HEPLHA, Macea, HAoTHOCTD https://m.edsoo.ru/7f416194
bubnunorexa LIOK
3.3 Cuia. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnmnoreka HOK
' TEIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.2
Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4, A
3 TMOC(epHOE AaBICHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nunorexa LIOK
A P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2 IT 1
> POCTRIE MEXQHHSMEL > https://m.edsoo.ru/7f416194
bubmmoteka IIOK
. M 4 1
33 examureckat Sueprit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM mudpoBLIe
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TennioBble ABJI€HUS
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 bubmorexa HOK
' p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
71 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnunoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 1T i i 2 2
OCTOSIHHBIN AJIEKTPUIECKUN TOK 0 7 hitps:/m.cdsoo.ru/7f418 ] ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 9 4
FICKTPOMATHITTHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoandecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. Mexannueckue siBJeHHUS
11 MexaHn4eCKOe IBH)KCHUE U CIIOCOOBI €0 10 | bubmuoreka [JOK
' OIIMCaHUus https://m.edsoo.ru/7f41a4a6
o bub6 OK
1.2 B3aunmonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 40
Pa3znea 2. MexaHn4yecKkHe K0JI€0aHUA U BOJTHEI
bu6mmoreka [JOK
2.1 M §) 7 3
CXAHMHCECKHAC KOJICOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHunueckue BO .3 8 1 3
RAHITICCKHC BOTBI. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paznen 3. 3J'IeKTp0MaFHI/ITHO€ IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U
' OJICKTPOMAardiuTHBIC BOJIHBL

Hroro no pazneny

6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Pa3nen 4. CBeToBbIe ABJICHUA




4.1 3aKOoHBI pacpOCTPaHEHHUS CBETA 6 2 bubmmorexa [OK
' pacnpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/Tf41ada6
Uroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorjionieHue cBeTa aToOMOM 4 1 hitps-//m.cdsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpoetie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FAAcpHbIe peariuti ! ! ! https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 17
Pa3nea 6. IloBTopuTteibHO-00001aI0IIM i MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 ) bubmmorexa [IOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®usuka — HayKa O PUPOE.
SBnenus npupoipl. Guzndeckue
SIBJICHUS

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Mexanndeckue, TIUIOBEIC,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BEIMUUHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU TOMOIIH
KHUJKOCTHOTO TEPMOMETpA U
JaT4YNKA TEMIIEPATYPhI"

Kak ¢usuka u apyrue ecTecTBeHHbIE
HayK{ U3y4aroT IPUPOJY.
EcrecTBeHHOHAYUYHBIN METON
no3Hanus. Onucanue GU3NYECKuX
SIBJIEHUU C IIOMOIILIO MOJIeel
VYpok-uccnenosanue "lIposepka
TUIOTE3bI: JAILHOCTD IIOJIETA
mIapyKa, MymeHHOT o

bubmmoreka IIOK
https://m.edsoo.ru/ff09f72a




TOPU30HTAILHO, TEM OOJIbIIIE, YeM
0oJbIIIe BBICOTA ITycKa"

Ctpoenue BemecTBa. ONbITHI,

7 JOKAa3bIBAIOIINE JUCKPETHOE buGnuorexa LIOK
P https://m.edsoo.ru/ff09fe0a
CTPOCHUE BEIIIECTBA
8 JBr>xeHune 4acTHIl BEIISCTBA buGnuorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpok-uccinenoanue «OMnbITHI 11O
9 HaOJIFOAEHUIO TEIJIOBOrO
pacIIUpeHUs Ta30BY»
10 ArperaTHbl€ COCTOSIHUSI BEIECTBA
B3anMocBs3b Mexay cBOKWCTBaMHU
BEIIIECTB B pa3HbIX arperaTHbIX
1 COCTOSTHUSIX B BIX bubmuoreka [{OK
aTOMHOMOJIEKYJIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIxX
COCTOSIHUU BOJBI
MexaHHuecKOe OBIKEHUE.
12 PasHoMepHOE 1 HEpAaBHOMEPHOE bubnmorexa [IOK
P p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHNE
bu6nunorexa LIOK
13 Ckopocts. EAUHUIEI CKOPOCTH
p A 1 p https://m.edsoo.ru/ff0a079c¢
14 Pacuetr myTH 1 BpeMeHU IBIKECHUSA bubnuorexa [IOK
T P a1 https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLIUH.
P . P bubmuoreka [{OK
15 B3anmopeiicTBre Ten Kak mpuyMHa

HU3MCHCHUA CKOPOCTHU IBUKCHHUSA TCII

https://m.edsoo.ru/ff0a0c10




IImotHOCTE BemecTBa. Pacuet Macchl

bu6nmoreka [IOK

16
1 00beMa TeJia 10 €ro INIOTHOCTHU https://m.edsoo.ru/ff0a0fee
JlabGopaTopHas paboTta
17 «OmnpeaeneHre MmIoTHOCTH TBEPIOTO
TEIa»
13 Pemenue 3anau mo teme bubnunorexa LIOK
"ITnoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3anMoaeicreug tein. Cria
ynpyrocti. 3akoH ['yka
Jlaboparopnas pabota «/3yueHue
20 3aBUCUMOCTH PACTSDKCHHS
(medopmanumn) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBDY
21 SIBnenne tarorenus. Cuia THKECTH
CBs13b MEX]y CHIION TSKECTH U
. bubmuorexa [IOK
22 Maccol Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 1o teMe "Cuia TSKeCTH
Cuita TSDKeCTH Ha APYTUX IUIaHETax.
23 dusnueckue xa aKfeyr WCTUKHU bubnmorexa [IOK
P p https://m.edsoo.ru/ff0al502
IUIaHET
bu6nunorexa LIOK
24 WNsmepenne cun. JlunaMoMeT
P A p https://m.edsoo.ru/ff0al8cc
bubnunotexa LIOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CiokeHue IBYX CUJI, HalIPaBJIEHHBIX
. v . P bubnuoreka [{OK
26 10 OJHOU MPSIMOM.

PaBHOelicTBYIOIIASA CHIT

https://m.edsoo.ru/ff0ala70




27

28

Permrenue 3agad mo reme
"PaBHoneiicTByromas cu"
TpeHne CKOJIb)KEHUS U TPEHUE

nokosi. TpeHue B mpupoae u
TEXHHUKE

bubnunorexa LIOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopuas padota «3yueHue
3aBUCUMOCTH CUJIbI TPCHHUA
CKOJIB)KCHHUS OT CHJIbI JIaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTEH»

bubnunorexa LIOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agau Ha onpeneneHue
PaBHOJCHCTBYIOIIEH CUIIbI

31

32

Pemenne 3amad mo Temam: «Bec
tenay, «['paduyueckoe n3ooOpakeHue
cuiny, «Cuiby,
«PaBHOZIEMCTBYIOIIAS CUIT»

KonTponbHas pabota mo Temam:
«MexaHn4eCcKoe JBHKCHUC),
«Macca, mI0THOCTEY, «Bec Tema,
«I"paduyeckoe n300paKeHUE CUIT»,
«Cusl»

bubnuoreka [IOK
https://m.edsoo.ru/ff0aldeQ

33

34

Hasnenue. CriocoObl yMEHbIIEHUS U
YBEJIMUYEHUS J1aBJICHUS

I[aBJIeHI/IC rasza. 3aBUCHMOCTb

IaBJIEHU Ta3a OT 00bEMa,
TEeMIIEPATypPhI

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a20a6

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a2376




[Tepenava naBneHus TBEPIALIMHU

bu6nmoreka [IOK

35 .
TETTAMI, AIKOCTAMH 1 Tasami hitps://m.edsoo.ru/ff0a25b0
3akou ITackans
JlaBlIeHME B )KUJIKOCTH U Tase,
36 BBI3BAHHOE JIEUCTBUEM CHJIBI Bubmaorexa ITOK
A https://m.edsoo.ru/ff0a2718
TSHKECTH
37 Pemenue 3amad mo treme «/laBnenue bubnuorexa [JOK
B JKUIKOCTH U rase. 3akoH Ilackaisy» https://m.edsoo.ru/ff0a2826
bubnunoreka LIOK
38 CooOmaromnirecst COCyIbl
HHarot e https://m.edsoo.ru/ff0a2970
39 T'unpaBnuueckuii mpecc buGnuorexa [IOK
P p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuaeBon
SKUIKOCTHBIA HACOC
Atmocdepa 3emmn. [Ipuanner
CYyIIECTBOBAHUS BO3IYIITHOM
41 O}(;I(])IJ'IO‘IKI/I 3emiu 3aByI/§:II/IMOCTb bubmorexa HOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO TaBJICHUS OT BHICOTHI
HaJl ypOBHEM MOPSI
4 Bec Bo3ayxa. ATmochepHoe bubnmnorexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHoro bubnnorexa [JOK
nasineHus. Onelir Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 aBJIEHHUS OT BBICOTEHI HA, OBHEM bubmmorexa TIOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoun. AtmochepHoe bubmuoteka [IOK

AaBJICHUEC HA PAa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4




Permrenue 3agad mo reme

46 "AtmocdepHoe naBicHue"
JelicTBue ®UIKOCTH U Ta3a HA BuGmorexa LIOK
47 HOTPYIRCHHOT B HIX TEHO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas pabota
43 «OrnpeseneHue BbITAIKUBAIOLIEH Bu6muotexa [JOK
CHUJIbI, IEUCTBYIOIICH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTh)»
Jlaboparopnas paboTa 1mo Teme
«HccnenoBanue 3aI'3.I/ICI/IMOCTI/I Beca BuGmiorexa LIOK
9 TlIa B BOAC OT 0OBEM® https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUAKOCTh YaCTH
Tena»
bubnunoreka LIOK
>0 Hnasartme Tex https://m.edsoo.ru/ff0a3a96
JlabopartopHnast pabota
"KoHcTpynpoBanue apeomeTpa win
51 KOHCTPYMPOBAHUE JIOAKHU U
OmpeciIeHuE eé
Ipy30M0bEMHOCTH"
Pemenue 3agau no remam:
50 «IlitaBanue cynos. bubmmnoreka HOK
BosnyxorutaBanuey, «/laBnenue https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUAKOCTEH U Ta30B»
but6mmorekxa [IOK
>3 Mexaniteckas pabota hitps://m.edsoo.ru/ff0a3f82
54 MomntHocTs. EquHUIBEI MOIITHOCTH bubmmorexa TIOK

https://m.edsoo.ru/ff0a3f82




55

56

Ypoxk-uccienoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPH
noabeMe 10 JiecTHuie"

[IpocTeie Mexanu3mbl. Poryar.
PaBHOBecue cwit Ha peruare

57

KonrponsHas pabora o Teme
«/laBneHue TBEPABIX TET,
KHUJKOCTEH U ra3oBy» /
Bcepoccuiickas npoepouHas
paborta

58

PesepBHblit ypok. Pabora ¢
TEKCTaMHM 110 TeMme «JlaBiieHue
TBEPJBIX T, )KUJIKOCTCH U ra3oBy /
Bcepoccuiickas npoepoyHas
pabora

bubnunoreka LIOK
https://m.edsoo.ru/ffO0adffe

59

Prryaru B TexHuke, ObITY U IPUPOJIE.

JlaboparopHnast pabota
«HccnenoBanue ycioBuit
paBHOBECHSI pblyara

0.5

bubmmoteka IIOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amay o temMe «Y CI0BUSA
paBHOBECHSI pbIyara

bubmmoteka IIOK
https://m.edsoo.ru/ff0a48a6

61

62

Koaddutment nonesnoro neiictpust
Mexanusma. Jlaboparopnas padota
«M3mepenue KII/ nHaknoHHOM
TUTOCKOCTH

Pemenue 3amaud mo teme "Pabora,
MottHoctb, KIT/1"

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a4c48




63

64

MexaHudeckas SHEPTHsl.
Kunernueckas ¥ moTeHIMaIbLHAS
SHEPTUst

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4252

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4360

65

66

YPOK-3KCIIEpPUMEHT 1O TEME
"DKCHepUMEHTAIbHOE OIPEIEICHHE
M3MEHEHUS KUHETUYEeCKOU U
MOTEHIIUATIBLHON YHEPTHH MPU
CKaThIBAaHHUH TeJa 10 HAKIOHHOM
IJI0CKOCTH"

KonTponbhas padota no teme
«PaboTa 1 MOLTHOCTh. DHEPTUs»

67

68

Pesepubiit ypok. Pabora ¢
TEKCTaMH I10 TeMme "MexaHu4ecKkoe
nBroKeHne"

PesepBHylit ypok. Pabora ¢
TekcTamu 1o Teme "PaboTa.
MomnHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

12

bubmuoreka [{OK
https://m.edsoo.ru/ff0adee6




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakruueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHbIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETUUECKOI 1 Bu6muotexa [JOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
Mopenu TBEPAOTO, KUAKOTO U
. bubnuoreka [IOK
3 razo00pa3HOro COCTOSTHUN 1
https://m.edsoo.ru/ff0a540e
BEILECTBA
OOBsicHEeHHE CBOWCTB TBEPIOTO,
KUAKOTO U ra3000pa3HOro
4 COCTOSIHUM BELIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-
KMHETHYECKOU TEOpUH
5 Kpucrannnueckue u amopgHbie 1 bubmmnoreka HOK
Tena https://m.edsoo.ru/ff0aS800
6 CmaunBaHue U KallWUISIPHOCTb. | bubnmnorexa [JOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TeroBoe paclIupeHue U CokaTue 1 bubmmorexa [IOK
p P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMnepaTypbl
8 CO CKOPOCTBIO TEIJIOBOTO JIBHXKEHUS 1

YACTHIL




TCIJIOTA CTOpaHusA

9 Bryrtpennsis sueprus. CriocoObl bubnmnoreka HOK
U3MECHEHUS BHYTPEHHEW SHEPruu https://m.edsoo.ru/ff0a5c60

10 Buael Teronepenauu Bubmaorexa ITOK

https://m.edsoo.ru/ff0a6412
Ypok-koupepennus "IlpakTnueckoe

1 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bubnuorexa [JOK
BELLECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo Temnotsl. Y aenabHast bubnuorexa [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIUIOBOTO OallaHca.

13 TemrooOMeH 1 TEIII0BOE bubmmorexa [IOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTtopHast pabota

14 "UccnenoBanue siBICHUS bubnuoreka [{OK
TEMJI000MEeHa MPU CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOHOM U Topsiueit BOAbI"

Pacuer konuyecTBa TEMIOTHI,

s HEO0OXOIMMOTO /IJIsi HarpeBaHUs
TeJa ¥ BBIIETSIEMOTO UM TMIPU
OXJIAXKICHUHN
JlaGopaTopHnas pabota

16 "Onplzz[eﬂl;HHe I})/,HCJIBHOP'I bubmmorexa [TOK

" https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIECTBA
17 OHeprus ToImBa. Y ieiabHast bu6muoreka [JOK

https://m.edsoo.ru/ff0a7b5a




[InaBnenne n OTBECPJACBAHUC

18 KpUCTAJIMYECKHUX Tell. Y AenbHas bubnmnorexa HOK
P e hitps://m.edsoo.ru/ff0a71d2
TEIUIOTA ILIABICHUS
JlaGopaTtopHnas pabota
19 "Onpenesnenne yaeabHON TEIUIOTHI Bubmaorexa ITOK
p y” https://m.edsoo.ru/ff0a72fe
IIaBJIECHHUS JIBIA
20 [TapooOpazoBaHue 1 KOHIEHCAIHS. Bu6muotexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Vaenbnas temiora
mapooOpa3oBaHUs U KOHIAEHCAIINH.
21 Bafa)ncnf/locn, TEeMIIEPATYPhbI buGnuorexa [IOK
patyp https://m.edsoo.ru/ff0a786¢
KHUIICHUS OT aTMOC(EPHOTO
JaBJICHUS
Bnaxnocts Bo3ayxa. JlaboparopHas
2 pabora "Onpenenenne bubmmoreka [JOK
OTHOCHUTEILHON BJIAXKHOCTU https://m.edsoo.ru/ff0a7628
BO3/IyXa"
73 Pemenue 3agau Ha onpeneneHne
BIIQYKHOCTH BO3/yXa
[TpuHIMIIBI paOOTHI TETIIIOBBIX
24 nsurareneif. [lapoBas TypOuHa.
JIBuratenb BHYTPEHHETO CTOPAHMS
KII/I TerutoBoro nBuraTessi.
25 TennoBple ABUraTeIN U 3aliuTa bubmmorexa TOK
a . Hl https://m.edsoo.ru/ff0a7c7¢
OKpPY’KaloIlIe cpebl
26 3aKOH COXpaHEeHMsI U MTPEBPALCHHS

OHCPIUuM B TCIJIOBBIX ITPOLECCAX




[ToaroToBKa K KOHTPOJIBHOM paboTe
1o Teme "TernsoBbie ABJICHHUS.

bu6nmoreka [IOK

27 W3meneHune arperaTHeIX COCTOSHUI https://m.edsoo.ru/ff0a83f2
BeniecTa"
KonrponbHas pabora no reme
28 "Tennossle sABIeHUs. MI3MeHeHHe bubmmorexa [TOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEILECTBA
29 OnekTpusanus Tei. [[Ba pona
JIEKTPUUECKUX 3apsi/ioB
Ypok-uccienoBanue
30 "DnexTpuzanus TeJl UHAYKLIUEH 1
IIPU COIPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apsyKEHHBIX TEIL. bubnnorexa [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TOJIE.
1 HanpsokeHHOCTD 2IIEKTPUUECKOTO bubmuoreka [IOK
nosis. [IpuHnmn cynepno3suuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TMOJEH
Hocurenu snekrpudeckux 3apsaaos.
33 OnemeHTapHbIN 3apsan. CTpoeHue
aToMa
34 [TpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH bubmmoteka IIOK
COXPaHEHU DIEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha mpuMeHeHNE bubmuoreka [IOK
CBOMCTB 3JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TI0
36 cymecI;BOBaHm. I/ICT(Z]qHHKH bubmmorexa TIOK

SJICKTPHUYCCKOI'O TOKA

https://m.edsoo.ru/ff0a95a4




bu6nmoreka [IOK

37 EHCTBUSA JIEKTPUUYECKOTO TOKA
a P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue

38 AJIIEKTPUUECKOTO TOJI Ha 1
MPOBOJIHUKY U TUDJIEKTPUKH"

DJIEKTPUUYECKUI TOK B MeTasuiax, bubnnoreka HOK

39
JKHUIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas enb 1 eé
COCTaBHBIEC YaCTH
Cuna toka. JlabopatopHas pabora

41 "U3mepenue u peryanpoBaHue CUITBI 0.5 bubmmorexa [TOK

°p Peryip ‘ https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOe HAMpsKEHHE.

4 Bonbr™merp. JIabopaTopnas pabora 0.5 bubnuoreka [IOK
"N3MepeHue u peryimpoBaHue ' https://m.edsoo.ru/ff0a%14
HanpspkeHus"

ConpoTuBieHNE TPOBOJHUKA.
43 VY nenpHOE CONPOTUBICHUE bubmmorexa [TOK
p https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaGoparopHas paboTa
"3aBUCUMOCTB JIEKTPUIECKOTO
44 COIIPOTUBIICHHS TPOBOJHHUKA OT €0 1 bubmmorexa [TOK
p p https://m.edsoo.ru/ff0aa738
JUTMHBI, TJIOMIAN MTOTIEPEYHOTO
cedyeHus u marepuaia”
3aBUCHMOCTh CHIIBI TOKA OT
but6mmorekxa [IOK
45 HanpsokeHus. 3akoH Oma aiis

y4yacTKa nemnu

https://m.edsoo.ru/ff0aa44a




JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CHUJTbI

46 TOKa, U ero 4yepe3 pe3ncTop, OT bubmmorexa LOK
> AT pesp P, https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHus Ha pe3ucrope”
47 [TocnenoBarenbHOE M MapaIeIbHOE
COCIMHEHUS TIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
43 IIpaBUJjIa CIIOKEHUS HAIIPSKECHUN bubmmoreka [JOK
[PU MOCIETOBATEILHOM https://m.edsoo.ru/ff0aaaS8
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHast padota "I[IpoBepka
49 IpaBuJja JJisl CUJIbl TOKA IIPU bubmmoreka [JOK
rapajuielIbHOM COCIUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3aga4 Ha npUMEHEHUE
50 3akoHa OMa i1 pasiInyHoro bubmorexa HOK
p https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOJTHUKOB
Paborta 1 MOIIHOCTH
51 DJIEKTPUUECKOTO TOKA. 3aKOH bubmmorexa LHOK
p ' https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JIaGoparopHasg pabora
52 "On 1e3 eJ'IleI/Ie pa6OTI>I Y MOIIHOCTH bubmorexa LHOK
pea p " m https://m.edsoo.ru/ff0ab3e0
AJIEKTPUIECKOTO TOKA
DNIEKTPUUYECKHE LIETTH U
53 HOTPEOUTETH FITEKTPHUUECKON bubmuorexa [IOK

sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660




ITocTostHHBIC MAarHuThbl, UX

54 .
B3aUMO/ICHCTBUE
55 VYpok-uccinenoranue "MN3zyuenue | bubmmoreka [JOK
MOJIeH MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHoe nosie. MarHuTHOE 1oJie
bubnunoreka LIOK
56 3eMild U €r0 3HAYCHUE IS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe "DIIeKTPUUECKHE 3aps/bl.
bubnuoreka [{OK
57 3apspKeHHBIE Tea U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMoiecTBus. [loCcTOSHHBINM
ANEKTPUIECKUIN TOK"
KonTponpHas paboTa mo Teme
"DNIeKTpUUECKHE 3apsiIbl.
3apsKEHHbIE TeNla U UX
. . bubnuorexa [{OK
58 B3auMoAeHcTBHA. I10CTOSTHHBII
. " https://m.edsoo.ru/ffO0abea8
ANEKTPUIECKUM TOK" /
Bcepocculickas npoBepoyHas
pabota
PesepsHslit ypok. Pabora ¢
TekcTamu 1o Teme "TIoCTOSTHHBIIM
59 INEeKTpUYECKUi TOK" / bubmmorera OK
P . https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepoyHas
pabora
OmneiT OpcTena. MaruuTtHoe mose
but6mmorekxa [IOK
60 AJIEKTPUIECKOTO TOKa MarauTHoe
https://m.edsoo.ru/ff0ac1d2
M0JI€ KaTYIIKH C TOKOM
61 [IprMeHeHre JIeKTPOMAarHUTOB B 0.5 bubmuoteka [IOK

texuuke. Jlaboparopnas pabora

https://m.edsoo.ru/ff0ac74a




62

63

64

65

"U3ydyeHue nericTBUS MArHUTHOTO

MOJIsI HA IPOBOJHUK C TOKOM"

:‘)J'IGKTpOI[BI/IFaTeJ'IL IIOCTOAHHOI'O
Toka. Mcnonp3oBanue

SHGKTpO,I[BI/IFaTCJIeI/IW B TCXHHUYCCKHX

YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHas paboTa
"KoHCcTpynpoBaHue 1 U3y4eHue
paboThl AnekTpoaBUraTeNs"

OmnbiThl Papajes. 3aKoH
AIEKTPOMArHUTHON MHYKITUH.
[IpaBuio Jlenna

Onekrporerepatop. CriocoObl
MOJTyYEHUS DIEKTPUIECKONH
SHEPIruu. DIEKTPOCTAHLUHU Ha
BO300HOBIISIEMBIX HICTOYHHKAX
SHEPTUU

[ToaroroBka Kk KOHTPOJIBHOU paboTe

10 TeMe "DJIEKTPUIECKHE U
MarHuTHBIE SIBJICHUS"

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0ac86¢

66

KonTponbHas padbora no teme
"DJIeKTpUUECKNE U MATHUTHBIE
ABJICHUS"

bubmmoteka IIOK
https://m.edsoo.ru/ff0acb14

67

PesepsHslit ypok. Pabota ¢
TekcTaMu 110 TeMe "TermnoBrie
sBiieHUA"

bu6nunorexa LIOK
https://m.edsoo.ru/ffO0acc5e

68

PesepBHrlit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MarauTHele
aBieHus"




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
JJ;H Tema ypoxka Beero KonrTpoabubie IIpakTuueckue fI[:;‘?eHI/Iﬂ :)Ig;l;l;zi?:eﬂbnme
padoThI padoThI pecypenI

| MexaHn4eckoe JBUKEHUE. |
MarepuanbpHas TO4Ka

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXaHHUYECKOT0 ABUKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NTpsIMONIMHEITHOE bubnuoreka [JOK

3 1
JIBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIMHENHOE

4 nBikeHne. CpesiHssi © MTHOBEHHAs 1
CKOPOCTb

5 [IpsimonuHetHOE paBHOYCKOPEHHOE | bubnuoreka [IOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KECHHSI. 1
I'padux ckopocTH
JlaGopaTtopHast pabota

7 "OnpeneneHne ycKOpeHus Tela Ipu | | bubnnorexka [JOK
PaBHOYCKOPEHHOM JIBUXEHUHU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"

g CBo0Ooguoe magenne teir. OIbIT !
lanunes

9 PaBHOMepHOE BHKEHUE TIO 1 bubnuorexa [IOK

oKkpyHocTH. [lepnon u yacrora

https://m.edsoo.ru/ff0ael76




oOparmenus. JInHeitHas U yrioBas

CKOpOCTHU
10 [leHTpOCTpEMUTENBLHOE YCKOPEHUE
1 IIepssiii 3axkoH Herotona. Bektop bubnuorexa [IOK
CHJIBI https://m.edsoo.ru/ff0ac612
Bropoii 3akon HerotoHna. bu6mmoreka [IOK
12 .
PaBHopelicTByOIIAsA c1iia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubnnorexa [HOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npUMEHEHUE bubnnoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 C 3 r bubmuoreka [JOK
Hia YHpYrocTh. SaKoH 1 yKa https://m.edsoo.ru/ff0aeca2
16 Pemenne 3agaud mo teme «Cuiia
YIOPYTOCTHY
JlaGoparopHasg pabora
17 0 pATOp P bu6mmoreka [IOK
(TIPEACIICHIE JKECTROCTH https://m.edsoo.ru/ff0aee28
NPY>KUHbBI»
13 C bu6mmoreka [IOK
118 TpeHIt hitps://m.edsoo.ru/ff0af738
19 Pemenue 3amau nmo teme «Crita bu6mmoreka [IOK
TPEHUD) https://m.edsoo.ru/ff0afa26
JlabopaTtopHas pabora
20 "0 PaTopHAT P bubmuorexa [IOK
fipeaeenne Koaq)'fbHHHeHTa https://m.edsoo.ru/ff0af8be
TPEHUS CKOJTBKEHUS
Pemenue 3amau no teMe "3aKOHBI
A bu6nmmoreka [JOK
21 Hprorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cuita TSHKeCTH | 3aKOH BCEMHPHOI'O

22 TATOTEHUSI. Y CKOPEHHE CBOOOIHOI0O bubnmnorera [IOK
+ 7 CKOP https://m.edsoo.ru/ff0af044
agcHus
VYpok-koHpepenius "J[BrkeHue Tel
23 BOKPYT I'PaBUTAILIMOHHOTO LIEHTPA
(Conneunas cucrema). ["amakTuku"
Pemenue 3amau nmo teme "Cuita
24 TSHKECTH U 3aKOH BCEMUPHOI'O buGnnorexa LIOK
. P https://m.edsoo.n/ff0af5f8
TATOTEHUS
)5 [IepBas kocMu4eckast CKOpOCTb. bubnuoreka [IOK
HeBecomocTth u eperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHaIBHOW TOYKH.
AOCOIIOTHO TBEPIOE TEIIO.
26 PaBHoBecue TBEpIOTO TEIA C bubnnorexa [IOK
. o p https://m.edsoo.ru/ffO0afe36
3aKpeIIEHHOW OChIO BpaIllCHHUS.
MowmeHnT cuisl. LeHTp TsKECTH
PaBHOBecue MaTepuanbHOW TOUKH.
AOCOIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHON OCBIO BPAILICHUS.
MowmenT cunsl. LienTp TsxecTn
)3 Pemenne 3agau mo teme "MoMeEHT bu6mmoreka [JOK
cuibl. LlenTtp Tsxect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe
" bubnuorexa [JOK
29 o TeMe "MexaHn4eckoe IBHKEHUE.

BsaumonetictBue ten"

https://m.edsoo.ru/ff0b0408




KonTponbhas pabota no teme

bu6mmoreka [IOK

30 "MexaHI/I‘-IfCKOC /IBHACCHIE. https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten"

Nmnynbc Tena. UMnynbe cubl.

31 3aKOH COXpaHEHHS UMITYJIbCA. bubnunoreka [HOK
VYnpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aWMO/ICHICTBUE

0 Pemenue 3amau mo teme "3aKkoH bubmuoreka [JOK
COXpaHEHHUs UMIyibca' https://m.edsoo.ru/ff0b096c

1 Ypoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

bubmuorexa [JOK

34 Mexanunueckasi paboTa U MOIIHOCTb hitps-//m.cdsoo.ru/f0b0as4

35 PabGoTa critbl TSDKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ffOb0db8
JlaGoparopHas paboTa

36 «Omnpenenenue pabOThI CUITBI TPEHUS
IIpU pAaBHOMEPHOM JBUKEHUU Tea
110 TOPU3OHTAJIBHOM MOBEPXHOCTH»

37 CBsi3b 3HEPTUH U PaOOTHI.

[ToTeHumanbHas YHEPrus

18 Kunernueckas sneprus. Teopema o bubnuotexa [JOK
KMHETUYECKON IHEPTUHN https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHHUKE

40 JlaGopatopHas pabora «3yueHue bubnnorexka [JOK

3daKOHAa COXPAaHCHUS SHCPIrUm»

https://m.edsoo.ru/ffOb12fe




41

42

KomnebarenbHoe ABUXEHUE U €T0
XapaKTEePUCTUKU
3aryxaromye KojaeOaHusl.

BriHyX1€HHBIC KOJICOaHUSI.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb1858

bubmuorexa [JOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTHu4ecKuil U IPYKUHHBII
MasTHUKHU

44

45

46

VYpok-uccnenoanue «3aBUCUMOCTb
nepuojaa KojaebaHui OT KECTKOCTH
IMPY>XUHBI 1 MAaCChI I'py3a»

[IpeBpateHre YHEPTUU TIPU
MEXaHUYECKUX KOJICOaAHUSIX
JlaGopaTtopHnast pabota
«OrmpeneneHue 4acToThl U NepHoa
KOJICOAHUH MPYKMHHOTO MasTHUKA

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEpH0J1a KOJIeOaHMi
rpysa, OABEIIEHHOI0 K HUTH, OT
MAacchl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue BoiHbl. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MOTIEPEYHBIE BOJHBI

Ypok-koHpepennus "MexaHuueckue
BOJIHBI B TBEPAOM TEIIE.
CelicMHYECKHE BOJIHBI"

3Byk. Pacnipoctpanenue u
OTpa’KEHUE 3BYKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe




51

52

Ypok-uccinenoBanue "HabmoneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTH"

['poMKOCTb 3BYyKa U BbICOTA TOHA.
AKyCTHYECKUI PE30HAHC

53

Ypok-koHpepenmus "YapTpazByk u
UH(Pa3BYK B IPUPOJE U TEXHHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

55

56

[ToaroroBka K KOHTPOJILHOU paboTe
110 TeMe "3aKOHbI COXPaHEHHUS.
Mexannyeckue KosiebaHusi ¥ BOJTHBI"

KoHTpoinbHas pabota 1o Teme
"3aKOHBI COXpPAHEHMUS.
Mexanunueckue Koyie0aHnsa U BOIHEL"

SHGKTpOMaFHI/ITHOC I10JIC.
BHGKTpOMaFHI/ITHbIe BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

58

59

60

CBolicTBa AJIEKTPOMATHUTHBIX BOJTH
Ypok-konpepenus "[lkana
AIEKTPOMArHUTHBIX BOJIH.
Hcnons30BaHue IIEKTPOMATHUTHBIX
BOJIH JJII COTOBOI cBsi3H"

Ypok-uccnenosanue "Mzydenne
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"

Pemenue 3agau Ha onpeneneHne

YaCTOTHhI U AJIMHBI
BHCKTpOMaFHHTHOﬁ BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6c




DneKTpOMarHuTHasl IPUPO/Ia CBETA.

61 CkopocTh cBeta. BoHoBEIE bubmorexa LOK
P ' htps://m.edsoo.ru/ff0b31d0
CBOICTBa CBETa
Ucrounuku cBeta. [IpsMonuueitHoe
62 acIIPOCTpPaHEHHE CBETa. 3aTMEHHUS bubnmnorera [IOK
pacupoctp ' https://m.edsoo.ru/ff0b3658
Counnia u JIyHsl
3aKoH OTpa)K€HUs CBETa. 3epKaia.
63 Penrenue 3amau Ha IprUMEHEHUE buGnnorexa LIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAYKEHUS CBETA
64 [Ipenomnenne cBeta. 3akoH bubnuoreka [IOK
[IPEIOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonmHOE BHYTpEHHEE OTpakeHHe
65 cBeta. Mcrionb30BaHuE MOJHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAXKECHUS B https://m.edsoo.ru/ff0b3cS5c
OIITHYECKUX CBETOBOIAX
JlaGoparopHas paboTa
"UccnegoBanue 3aBUCUMOCTH yTIJia
66 IPEIOMJIEHUS] CBETOBOTI'O JIy4a OT
yrja rnajgeHus Ha rpaHule "Bo3ayX-
crexio""
VYpok-koHpepeHuus
"Ucnons30BaHye ITOJTHOTO
67 BHYTPEHHETO OTPaXKEHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBSI3B"
bubmuorexa [JOK
68 JInnzel. OnTnyeckast cuja JIMH3bI
https://m.edsoo.ru/ffOb3f2c
. Bubaunoreka [IOK
69 [TocTpoenue n3o0paxeHui B JTMH3AX 1

https://m.edsoo.ru/ff0b444a




JlaGopaTopHnas pabota
"Onpenenenne GOKYCHOTO

bu6mmoreka [IOK

70 PacCTOSHUS U ONITUYECKOMN CUIIBI https://m.edsoo.ru/ff0b4206
cobuparoiiei TuH3bI"

71 Ypok-koHpepenmus "OnTuiyeckue bubnunoreka [HOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e

7 I'ma3 xak ontuyeckasi cucTema. bubmuoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenmus "JlepexTo
3peHus. Kak coxpanuts 3penue"

Paznoxxenue 6enoro cBera B CIIEKT.

74 OnebiTel HetoToHa. Coxxenue bubnnoreka [JOK
CIIEKTpaJbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaboparopHas padota "OnbITHI 110
pasioKeHuIo 0eI0ro cBeTa B CIIEKTP

75 Y BOCIIPUSATHIO LIBETA MPEIMETOB IPU bubmmorexa [TOK

https://m.edsoo.ru/ffOcOe2a
UX HaOJII0/IEHNHU Yepe3 [IBETOBbIE
¢unbTpe"
Ypok-npaktukym "BonaHoBbIE

76 CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHys u auppaxuus”

77 Omneitel Pesepdopia u muranerapHas bubnuoteka [JOK
MOJENb aToMa https://m.edsoo.ru/ff0c12a8

73 ITocrynatel bopa. Monens atoma

bopa




I/ICHYCKaHI/Ie " IOIJIOIICHUE CBETA

bu6mmoreka [IOK

79 aromoM. KBautel. JInHeigarsie hitps-//m.cdsoo.ru/ffoc 1 44c
CIIEKTPBI
20 VYpoxk-nipaktukym "Habmonenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagnoakTHUBHOCTE U €€ BUIbBI buGnnorexa LIOK
https://m.edsoo.ru/ff0c1672
2 Crpoenue aToMHOTO sipa. bubnmoreka [JOK
Hyxiionnas moznens https://m.edsoo.ru/ff0c18ac
23 PaanoaktuBHBIE TpEBpALICHHUS. bubnnoreka [JOK
M3oTtomnsl https://m.edsoo.ru/ff0clal4
84 Pemienne 3amaq mo teme: bubmuoreka [JOK
"PaanoakTuBHBIE TTpeBpaleHus " https://m.edsoo.ru/ffO0c1b4a
85 [Tepuoxa monypacmnana
Ypok-koH(pepeHus
86 "PpaJlI/IoaKT(EIBIiIm: U3ITy4YeHUs B bubmmorexa LOK
" https://m.edsoo.ru/ff0c2126
pUPOJIE, MEAUITMHE, TEXHUKE
SnepHble peakinu. 3aKOHbI
87 COX]faHeHII/:}I 3aps/10BOTO U bubmorexa HOK
https://m.edsoo.ru/ffOc1c58
MacCOBOTO YHCEI
28 DHeprus CBsSI3U aTOMHBIX SEP. bubnuoteka [JOK
CBs13p Macchl U DHEPTUU https://m.edsoo.ru/ffO0cld7a
29 Pemenue 3agau no teme "SnepHeie
peakuun"
90 Peakuuu cunTesa u eneHus saep. bubmuorexa [JOK
Ucrounuku sneprun CosiHLIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
01 VYpoxk-koHpepenuus "Anepuas

sHepreTuka. JlencTeus




PaIMOaKTUBHBIX U3JIy4eHUH Ha
JKUBbIE OpraHU3MbI"

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTPOMarHuTHOE MOJIE.

bubmuoreka [JOK

92
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIC sIBIECHUS"
KonTtponbHast pabora o Teme
93 "DJEeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBbIC siBIEHUS"
[ToBTOpenue, obodIICHNE.
94 JlaGopaTopHble pabOTHI IO Kypc bubmmorexa LOK
" p pv P " ypey https://m.edsoo.ru/ff0c245a
BzaumopeiictBue ten
[ToBTopenue, 0600menue. Pemenne
95 ACYETHBIX U KaUECTBEHHBIX 3a/1a4 bubnnorexa LIOK
P " " https://m.edsoo.ru/ff0c2572
1o TeMe "'TermoBbIe MPouecChl
[ToBTOopenue, o6o0mmenue. Perenne
96 pacyeTHBIX U Ka4YeCTBEHHBIX 3a/1a4 bubnuoreka [IOK
no teme "KIIJ[ TermoBeix https://m.edsoo.ru/ff0c2a22
nsurareiei”
[ToBTrOopenue, o6o0mmenue. Pemenne
97 ACUETHBIX U KAUEeCTBEHHBIX 33134 bubmmorexa [TOK
p " " https://m.edsoo.ru/ff0c2b30
o Teme "KIIJI a5exkTpoycTtaHOBOK
[ToBTOpenue, o6oOIIeHNE.
bu6mmorexa [IOK
98 JlaGopatopHbie paboTHI IO KypCy

"CBeroBble aBiaeHud"

https://m.edsoo.ru/ff0c2c52




[ToBTOpenue, 0600meHue. Pabora ¢

99 TEKCTAMU 110 TeMe "3aKOHBI 1 Bubmorexa ITOK
" https://m.edsoo.ru/ffOc2d6a
COXpPaHEHHUS B MEXAHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 tekctamu 110 Teme "Konebanus u 1 Bubmorexa ITOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTopenue, 0600menue. Padora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTropenue, 06o0menue. Padora ¢
102 TekcTaMu 110 TeMe "KBanToBadg u 1
saepHas Gpu3uka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPOT'PAMME







IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

pas3iiniaTthb SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-I€CKOG SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NYecKue SBJICHUS B IPUPOE,
IIPH 3TOM NEPEBOAUTH NMPAKTUUYECKYIO 337auy B yUE€OHYIO, BBIIETATh

CYILIECTBEHHBIE CBOMCTBA (MIpU3HAKN) (PUINUECKUX SIBICHUIN

1.4

OINMCHIBaTh M3YYEHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIIONIBb3YS (PU3MYECKHe BEIUYUHBI, MPU OMNHMCAHUU IPABUIBHO
TPAaKTOBaTh (U3UUYECKUH CMBICT MCIOJIB3YEMBIX BEJIWYMH, HUX
0003HAYEHHUsSI W EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTh
(dopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYIO BEIHYUHY C
JPYTHUMHU BEJIUUYMHAMH, CTPOUTD I'paUKK U3YUEHHBIX 3aBUCUMOCTEN

(bHSI/I‘ICCKI/IX BCJINMYHMH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SBIICHUS U TIPOIECCHI,
HCNOJIb3ysl HM3YYEHHBIE 3aKOHBI, MPU ITOM J1aBaThb CIIOBECHYIO
(hopMynTUPOBKY 3aKOHAa ¥ 3alHUCHIBATh €r0 MaTeMaTHYeCKOe

BBIPAKCHUC

1.6

OOBSICHATh (PM3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
quciae M B KOHTEKCTE CHUTYalliii TpPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BBIABIATH NPUUYMHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH
oObscHeHMEe W3 | — 2 JIOTMYECKHUX MIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBAa (M3MUECKUX SIBICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemarb pacy€THble 3a1au B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI U
dbopMyIbl, CBsi3BIBatONME (DU3MYECKHE BEIMYUHBI: HA OCHOBE
aHaJl3a  YCIIOBUS  3aJjaud  3alKChbIBaTh  KpaTKOE  YCIIOBUE,
MOJICTABIATh (PU3UYECKUE BETUYMHBI B (DOPMYJBl U TPOBOJHTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHbIC, HEOOXOIUMBIC IS
peicHuA 3aaa4, OLICHUBATh PCAIMCTUIHOCTD HOJ'Iy‘-IﬁHHOfI

(bu3nuecKoil BeTUYNHBI

1.8

pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIH
(GU3NYECKUX METOJOB, B OIMCAHWM WCCIECIOBAaHHUSA BBIICIATH
MpoBepsieMoe  MpEeNrnoyiokeHue  (Tumoresy),  pas3audath U
UHTEPIPETUPOBATh IOJIYUYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢ OIlbITa, ACJIaTh BBIBOJELI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOAUTH OMNBITHI MO HAOTIOACHHUIO (PU3NYECKUX SIBICHUN WU
(¢u3nUecKux  CBOWCTB  Te:  (OpPMYIHpOBaTH  MPOBEPSIECMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY W3  MPEIJIOKEHHOTO

000pyI0BaHUs, 3aIUCHIBATH X0/ OIBITa U (POPMYIIUPOBATH BHIBOJIBI

BBITIOJIHATH MPSIMBbIE U3MEPEHHUS C UCIOJIb30BAaHUEM AHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMKCHIBATh MMOKa3aHUs MPUOOPOB C YUETOM

3aJIaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

IPOBOJIUTh  MCCIEJOBAaHUE 3aBUCUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYrol C HCIOJIb30BAHUEM MPSMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBAaHMU y4eOHOIO HCCIeIOBaHUsA, cOOUpaTh
YCTAaHOBKY M BBINOJIHATh HM3MEPEHHUS, CIeAys MPeaoKEeHHOMY
IIaHy, (UKCUPOBaTh pPE3yNbTaThl IOJYYEHHOHM 3aBUCUMOCTH
(u3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpapuKoB,

ACJIaTh BbIBOABI IO PE3yJIbTaTaM UCCIICAOBAHNA

1.12

1.13

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHMsI (PU3UUECKUX BEIUYMH, CIETYyS
MPEIIOKEHHON MHCTPYKLIMM: TIPU  BBIIOJHEHUN H3MEPEHUI
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHUE

HCKOMOM BEITUYUHEI

coOmolaTh TIpaBWiIa TEXHUKKA Oe30macHOCTH mTpu  paboTe ¢

n1a00opaTOpPHBIM 000pyIOBaHHEM

1.14

yKa3bIBaTh TMPHUHIMIBI JCUCTBHS TPHOOPOB U  TEXHUYECKHX
YCTPOMCTB, XapaKTepU30BaTh MPUHIUINBl JEHCTBUS H3yYEHHBIX

npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OIMCAHMS,




1.15

UCIIONIb3YSl 3HAHHUSA O CBOMCTBaX (PU3MYECKHX SBJICHUN U

HeoOxouMBbIe (DU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

NPUBOANTH TpUMEpPHl (HAXOIUTh HWH(POPMAIMIO O MPHUMEPAXx)
NPaKTUYECKOrO  HCIOJIB30BaHUS  (pU3MYECKMX  3HAaHUH B
MOBCETHEBHON KM3HU Il  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHMn C TpuUOOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHMs 3/10pOBbS U COOJIIOJICHUS HOPM 3SKOJOTHUYECKOIO

MOBEJICHUS B OKPY’KAIOIIEH cpelie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB PIH(bOpMaI_[I/II/I B CCTU I/IHTepHeT B
COOTBCTCTBHMH C 3aJaHHbIM IIOMCKOBBIM 3aIllpOCOM, Ha OCHOBC
HMCIOIIIUXCA 3HAHUH U HYTCM CpaBHCHUA PA3JIMYHBIX MCTOYHUKOB
BBIJACIIATD I/IH(i)OpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘-IHBOfI N

MOJKET OBITH He,ﬂOCTOBCpHOﬁ

1.17

HCIIOJIb30BATh pu BBIIIOJTHEHUU y4eOHBIX 3a/1aHuI
HAy4YHOINONYJIAPHYIO ~ JUTEpaTypy (U3MUECKOro  CcoJepKaHus,
CIIpaBOYHBIE MaTepUalibl, pecypcbl cetu VHTepHeT, BlIageThb
puEMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeobpazoBaHus

nH(}OpMAaLIUY U3 OJHOM 3HAKOBOU CHCTEMBI B PYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaIMK (PU3HUECKOTO
COJIep’KaHusl, B TOM YHCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIIEIOBAaHUM, HpU 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapar Kypca

(bl/ISI/IKI/I, COIMPOBOXKAATH BBICTYIIJICHUC Hpe3eHTaLIPIeI>i

1.19

MpU  BBIOJIHEHUH  y4EOHBIX MPOEKTOB M  HCCIENOBAaHUM
pacmpenenaTh O00s3aHHOCTH B TPYINIle B  COOTBETCTBUH C
MOCTaBJICHHLIMHM 33aJauaMH, CJCAUTh 3a BBIIIOJHEHHEM ILIaHa
JIIEMCTBUM, aJeKBAaTHO OIEHWBaTh COOCTBEHHBIM BKJIad B
JIeATeILHOCTD TPYIIIbL, BBICTPaUBaTh KOMMYHUKaTUBHOE

B3aUMOJICMICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KVIACC




Kon
NpoBepPsSIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1.1

HCIIOJBb30BAaTh IIOHATHUA

1.2

1.3

1.4

1.5

pas3iinydaTth ABJICHHA 110 OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MYECKHUX SIBICHUU B
OKpY’KalollleM MHpE, B TOM uucie GUu3NYECKue SIBICHUS B IPUPO/IE,
IIPH 3TOM NEPEBOAUTH NMPAKTUYECKYIO 337auy B yUeOHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3HUECKUX SBICHUH

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBIICHHUSA,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, NPU ONHUCAHUM IPABUIIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  WCIOJB3YEeMBIX  BEIHYHH,
0o0O3HaYeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMysbl, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHMYMHY C
JPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEH

(hbUBUYECKUX BEITMYUH

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS U TIPOIECCHI,
HCIOJIb3Yysl HM3YYEHHBIE 3aKOHBI, INPU ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBAaTh €ro MaTeMaTH4eCKoe

BBIPDAKCHUC

1.6

OO0BSACHATH (hM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYallMld MPAKTHKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE W3
1 — 2 jorm4eckux maroB ¢ MOMOIIbK 1 — 2 M3y4EHHBIX CBOMCTBA

(bl/ISI/IquKI/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTHU

1.7

peuaTth pacyéTHble 3a1a4d B 2 — 3 IEHWCTBUS, UCTIONb3YS 3aKOHBI U
dbopmynel, CBsA3BIBaIONIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE
aHaJM3a YCJIOBMS 3a/1auM 3alHChIBATH KPATKOE YCIOBHE, BBISBISATH
HEJIOCTAaTOK JaHHBIX ISl PEIICHUs 3aJadyd, BbIOMpPATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC Al €€ pelieHus, IPOBOAUTHh PACUETHl U
CpaBHMBATh IIOJIy4YEHHOE 3HAueHUE (PUIUUECKOW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacrno3HaBaTh MpOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU

(1)I/I3I/I‘-IGCKI/IX MCTOJOB, HCIIOJIb3YysA ONHUCAHUC UCCJICIAOBAHUA,




1.9

BBIACIATE IIPOBEPACMOC MPEAIIOJIOKCHNUEC, OUCHNBATH IPAaBUJIIBHOCTD

nopAaKa ImpoBCACHUA UCCIICAOBAHUS, ACIATh BBIBOAbI

MPOBOJIUTH OMBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SBICHUN WIH
¢u3nueckux  CBOWCTB  Teil:  (OpMynHpoBaTh  MPOBEPSIEMbIE
NPENoJI0KEeHNsI, CcOOUpaTh YCTAaHOBKY M3  IPEAJIOKEHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJbI

1.10

BBIIIOJHATH IPSMBIE M3MEPEHHs C HCIOJIB30BAHUEM AHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3UYECKUX BEIUYMH, CpPaBHHUBATbH
pe3yabTaThl  M3MEpEeHU ¢ ydué€ToM 3aJaHHOM  aOCONIOTHOM

MOrPEMTHOCTH

MPOBOJIUTH  HCCIIEJIOBAHUE 3aBHUCHUMOCTH OJHOW  (PHU3UUECKOM
BEJIMYHMHBI OT JAPYrOM C HCIOJb30BAHUEM IPSAMBIX HW3MEPEHUI:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHus, Cleqysd MpeAJoXKEeHHOMY IUIaHy, (UKCUpPOBATh
pe3yJIbTaThl OJYyYEHHOW 3aBUCUMOCTH B BUJIE TAOJIULl U TpaUKOB,

ACJIaTh BbIBOABI IO PE3YyJibTaTaM UCCICAOBAHN A

1.12

MPOBOJUTH  KOCBEHHBIE  M3MEpeHUsT (DU3UYECKUX  BEJTUYHH:
IUIAHUPOBaTh ~ WM3MEpPEHHUs,  CcoOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIE€ysl NPEIJIOKEHHOW HWHCTPYKLIHMH, W BBIYHUCISTH

3HAYCHUEC BCIINYHNHBI

1.13

CO6J'II-O,[L8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYI0BAHUEM

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS H3YUYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHUA O CBOWCTBAaX (U3MUECKUX SBICHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

Ppacno3HaBaTb MPOCTLIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIILHLBIC
HpI/I60pI)I 10 CX€MaM 1 CXEMaTUYHbIM PUCYHKaM, COCTABJISATh CXEMbI
QJICKTPUYCCKUX LIelleil ¢ IoclIegoBaTelIbHBIM U napauiCIbHbIM
COCIMHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUCHUS

OJICMCHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

NPUBOANTH TPUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
NPaKTHYECKOTO  HUCIONB30BaHUS  (pU3MYECKMX  3HAHUM B
MOBCETHEBHOM KM3HU Uil oOecrieyeHus: Oe30MacHOCTH  IpH

oOpamieHun ¢ TnpubOpaMd © TEXHMYECKHUMH YCTPONCTBAMH,




1.17

COXpaHEHHS 370POBbS M COONIOACHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISITh MOUCK HH(pOpMamuu (U3UYECKOTO CONCPIKAHUS B
cetu MlHTEpHET, HA OCHOBE UMEIOIINUXCSI 3HAHUH U TyTEM CPaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATh HH(pOpMALHIO, KOTOpas

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOYKET OBIThH HG,Z[OCTOBCpHOI;'I

1.18

UCIOJb30BATh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEpaTypy (PU3HUECKOro COIep:KaHusl, CIIPaBOYHbIC
MaTepuainbl, pecypcsl ceTtd MHTepHeT; BianeTb npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLUK U3 OJHOMN

3HAaKOBOM CHCTEMEI B APYT'YIO

1.19

1.20

9 KIIACC

CO3/1aBaTb COOCTBEHHBIE THCHbMEHHBIE U KpaTKUE YCTHBIC
cooOmeHus, 0000mass HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(U3MYECKOTO COJEepKaHUs, B TOM YHCJE IMYOIUYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOMN UII UCCIEN0BATEIbCKOMN AESITENbHOCTH, IPU
3TOM TPaMOTHO MCIOJb30BATh M3YYECHHbIA MOHATUWHBIN amnmapar

Kypca (pU3MKH, CONTPOBOXK/1aTh BBICTYIUIEHNE TIPEe3EHTAMEN

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3a/Ja4aMH, CIEAWTh 34 BBINOJHEHUEM ILJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATEIBHOCTh TPYIIBI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI

Kon
NpoBePsieMoOro
pe3yjabTara

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

HCII0JI30BaTh N3YUCHHBIC ITIOHATHUA

1.2

pas3iinydaTth ABJICHHA 110 OIMMCAHUIO UX XAaPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (pI/ISI/I‘IGCKOC SIBJICHUC

1.3

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NUYECKUX SIBJICHUU B

OKpY’KalollleM MHpE, B TOM uucie GU3NYECKue SIBICHUS B MIPUPOJE,




1.4

1.5

IIPH 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a7auy B yUE€OHYIO, BBIICTATh

CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCIONB3Ysl (pU3MUecKHe BEIUYUHBL, MPH OMHMCAHUU IPABUIBHO
TPaKTOBaThb  (U3NYECKUH  CMBICT  UCHOJB3YyEeMBIX  BEIHYHH,
0003HAUYECHUSI U EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUThH
(GopMynbl, CBS3BIBAIOIIME JaHHYIO (PU3MYECKYI0O BEJIHYMHY C
JOPYTUMHU BEJIMUYMHAMU, CTPOUTH I'padUKH U3YUEHHBIX 3aBUCUMOCTEMN

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOWCTBA Tell, (PU3NYECKHUE SBICHUS W MPOIIECCHI,
HCIOJIb3Ysl WU3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaTb CIIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHa H 3alUChIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

1.6

OOBSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluld MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATh IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHUE U3
2 — 3 JOrMYeCcKHX IIAroB ¢ MOMOIIBI0 2 — 3 U3yYeHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHGHHﬁ, (bI/I3I/I"IeCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTHU

1.7

1.8

1.9

pemars pacuéTHble 3a7auu (omuparouiyecss Ha cucreMy u3 2 — 3
YpaBHEHMI), HCIONBb3ysl 3aKOHbI U (OPMYNBI, CBS3BIBAIOLINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3alUCBhIBaTh KPAaTKOE YCJIOBME, BBIABIATH HEAOCTAIOLINE WM
M30BbITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbl, HEOOXOANMBIE
JUIS PeLIeHUs, MPOBOAUTh PACUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYY€HHOT0 3HAYEeHUS (PU3NMUECKON BEITMUUHBI

pacro3HaBaTh IMPOOJEMbI, KOTOPbIE MOXHO DPEUIMTh IMPH MOMOLIH
(U3MUECKUX METOJIOB, UCITIOJIB3Ys OIIMCAHUE UCCIIEIOBAHMSI, BBIICISATD
MIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IOPSIKA
IIPOBEJICHUS MCCIECIOBaHUs, [ENIaTh BBbIBOJABL, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOJCHHIA U OTTBITOB

MPOBOJIUTH OTBITHl 10 HAONIONEHHUIO (DU3MUYECKUX SIBICHUN WIIH
(U3NYECKUX CBOWCTB TEI: CAMOCTOSATEIILHO COOMpATh YCTAHOBKY U3
M30BITOYHOTO HabOpa 00OpYIOBaHMS, OMMUCHIBATH X0/ OMBITA M €T0

pe3yabTaThl, GOPMYIHUPOBATH BBIBOBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HW3MEPEHUH,
OTIpeNieNisAs cpelHee 3HAueHUEe H3MepseMol BeTHuuHbI ((POKYyCHOE
paccTositHue coOuparomel JuH3bl), 000CHOBBIBATH BHIOOP crocoda

M3MepeHus (M3MEPUTETHHOTO TPHOOpa)

MPOBOJIUTH UCCIIEOBAHHE 3aBUCHUMOCTEH (PH3UUECKUX BEIUYHH C
UCTIOJIB30BaHUEM MPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH DPE3YNIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIMYUH B BHJE TaOIHIIN

Fpaq)I/IKOB, ACJIaTh BBIBOJBI 110 PE3YyJIbTaTaM HCCICIOBaHHUA

MPOBOJUTh  KOCBEHHBIE  M3MEpPEHUsT (DU3UYECKUX  BEITUUHH:
IUIAHUPOBaTh ~ HM3MEpPEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY ¥ BBINOJHATH HW3MEPEHUs], CIEAys MPEIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJyYEHHBIE PE3YJbTaThl C Y4€TOM 3aJaHHOM MOTPEUTHOCTH

HU3MEpEHUI

1.13

1.14

1.15

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0e30macHOCTH Ipu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3NYECKUX MOJEIICH:
MaTepuajlbHas TO4YKa, AaOCOIIOTHO TBEPAOE TENO, TOYEUHBIN
UCTOYHMK CBETa, JyY, TOHKas JIMH3a, IJIaHEeTapHas MOJElb aToMma,

HYKJIOHHag MOACJIb aTOMHOTI'O Apa

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOpPOB M
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, UCIOJb3Ys
3HaHHUA O CBOWCTBAaX (U3MUECKUX SBJIEHUH U HEOOXOAUMBbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTU

1.16

HCIIONB30BAaTh CXEMbl W CXEMaTUYHBbIE PUCYHKH M3YyYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENbHBIX  HpUOOpOB U
TEXHOJIOTUYECKUX MPOIECCOB MPH PEIICHUH Y4eOHO-TPAKTUUECKUX
3a]1a4, ONTUYECKHE CXEMBI JJIs IOCTPOSHUS N300pakKeHU B IIIOCKOM

3epKaiie 1 coOuparomieit IMH3e

1.17

NPUBOANTH TPUMEpHl (HAXOOUTh HWHPOPMALKMIO O MPUMEPAX)
NPaKTHYECKOTO  HCIOJIB30BaHUSA  (pU3MYEeCKMX  3HaHUH B
MOBCETHEBHOM KM3HU Uil oOecrieyeHus: Oe30MacHOCTH IPH

oOpamieHuu ¢ TmnpubOpaMd © TEXHMYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXpAaHEHUS 3J0pOBbS M COOJIOACHHUS HOPM 3KOJIOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAHUS B
cetu VIHTEpHET, CaMOCTOSATEIBHO (HOPMYITHPYS TTIOUCKOBBIN 3a1poc,
HaXxOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOITYYCHHOMN
nHPOpPMAIIMK HA OCHOBE MUMCIOIIUXCS 3HAHWHA M JIOTIOJIHUTEIHHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BBHINOJHEHUH YYEOHBIX 3aMaHU HAYYHO-
MOMYJISIPHYIO JIUTEPATypy (PU3UUYECKOTO CONIEp:KaHus, CIPAaBOUYHbBIC
Marepuaibl, pecypchl cetu HHTepHeT; BiIageTh NpuéMaMmu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE HH(pOpMAlMU M3 HECKOJBKMX HMCTOYHHKOB (DU3UYECKOTO
coiepKaHus, MyOIMYHO TPEACTABIATh PE3YIbTaThl MPOSKTHON WIIH
HCCIIEIOBATEIbCKOM  JI€ATENbHOCTH, IIPU  3TOM  I'PaMOTHO
HCIIONb30BAaTh W3YYCHHBIM IOHATUHHBIA ammapar H3y4aeMoro
pa3nena (U3MKA U CONPOBOXKIATh BBICTYIJICHHE Ipe3eHTaLUel C

y4€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PHU3HUECKUX
MIPOLIECCOB paclpeAesiTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUH C
IOCTABJICHHBIMU 3aJa4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEWCTBUA U  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENBHOCTh TPYMNBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon

pasaena JJ1eMEHTa
®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIET'O MHUPA

IIpoBepsieMble 1eMEHTHI COIePKAHUS

1.1

®duzuka — Hayka O MpUpoae. SIBICHHS NPUPOIBL.
dusznueckne SBICHUS: MEXAaHWYECKHUE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznyeckne BenuuuHBL. M3MmepeHue (uU3HUECKHUX
BenuuuH. Dusmueckue npubopel. IlorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECT@CTBGHHOHayLIHHﬁ MCTOA IIO3HAHMA: Ha6J'IIOI[CHI/Ie,
MMOCTAaHOBKA HAYYHOT'O BOITPOCA, BBIJIBUKCHHUE THIIOTE3,
9KCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 00bsICHEHHE

HaAOJIFOaeMOT0 SIBJICHUS
Onucanune pU3NYECKUX SBICHUI ¢ MOMOLIBIO MOJIEel

[TpakTryeckue paboOTHI:

#HHPartH##113MepeHne paccTosHUMN.
###HPar###113mepenre 00bEMa KHUJIKOCTU U TBEPAOTO
Tena.

#HH#Par###0npeneneHne pa3MepoB MaJIbIX Tell.
###Par###I3mepenne TemriepaTypbl TpH  TTOMOIIH

FKUAKOCTHOI'O TCPMOMCETPA U JaTUUKaA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEIIIECTBA

2.1

##H#Par###CTpoeHre BellecTBa: aTOMbl U MOJIEKYJIBI,
ux pasMepbl. ONBITHI, JOKAa3bIBAIOLINE JHUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###Par### ] piokenne  vactuir  BemectBa.  CBs3b
CKOPOCTH JBWIKEHHUS YaCTUIl C TeMIepaTypoi.

BpoynoBckoe nBmxenue, auddysus

2.3

B3anmoneicTBre 4acTUI BEIIECTBA: IPUTSHKEHUE U

OTTAJIKUBAaHHUEC




#H##Par### ArperaTHoie COCTOSIHUS BEIIECTBA:

CTpOCHUE rasos, KUIKOCTEN U TBEPABIX
2.4 (KpUCTAJUTMYECKUX)  TeJl.  B3auMoCBs3b  MEXIYy
CBOMCTBAaMM  BEILIECTB B  Pa3HbIX  arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOECHUEM
2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTueckue paboThI:
#H##Par###01enka 1uaMeTpa aToMa METOJIOM PSIOB (C
ucronb3oBanueM (pororpadmii).
2.6 #H#H#HPar###0nbITel 10 HAONIOACHHUIO  TEIJIOBOTO

pacuIMpeHust ra3os.
#H##Par#H##0nbITel 10 OOHAPYXKEHUIO JEHCTBUS CHII

MOJICKYJISIPDHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

a1 Mexanunueckoe JIBUKECHHUE. PaBHOMepHOE u
' HEPABHOMEPHOE JBM)KEHHE
##H#Par####Ckopocts.  CpenHsssi  CKOpOCTb  IIpH
3.2 HEPaBHOMEPHOM JBM)KEHUU. Pacuér myTu M BpeMeHu
JBUKCHUS
SBnenue uHepuuM. 3aKOH MHEpUMU. B3aumoneicTsue
33 TeN KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
14 ##H#Par###1notHocTs BemecTBa. CBsA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelllecTBa
3.5 Cwita Kak XapakTepHCTHKA B3aUMOJICUCTBUS TEI
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' IIOMOUIbIO JUHAMOMETpA
37 ###Par#HH#IBnenne tarorenusa u cuia Tsbkectd. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec tena. HeBecomocTs
38 Cuna tpenus. TpeHue CKOJIBKEHUS M TPEHHUE MOKOS.
' Tpenue B mpupoie U TEXHUKE
1.9 #H##Par###(CnoxxeHue CWi, HaImpaBJICHHBIX IO OJHOH
' npsMoil. PaBHOZEHCTBYIOIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBHXKEHUS
(mapuka B OKHJIKOCTH, MOJETH JJICKTPUUYECKOTO
aBToMOOWIsE W Tak panee). OmnpeneneHue cpenHen
CKOPOCTH CKOJBXEHUS Opycka WIM [Iapuka TI0
HAKJIOHHON TuiockocTH. OrmpeneneHue IUIOTHOCTU
TBEPAOrO  TeJa. OnbITel,  JIEMOHCTPUPYIOIINE
3aBUCUMOCTH pacTshKeHUs (nedopMariuu) Ipy>KUHbBI OT
MPWIOKEHHON cuibl. OMBITBI, JIEMOHCTPHUPYIOIINE
3aBHCHMOCTH CHJIbI TPEHHSI CKOJIBKEHHSI OT Beca Tela U

XapakTepa COPUKACAIOLINXCS [IOBEPXHOCTEN

®OuU3NIECKHEC SIBICHUS B pupoaec: NpuMEphbl AIBUXKXCHUA C
Pa3IMYHbIMU CKOPOCTAMU B JKHBOM U HEXKMBOU nmpupoae,

IIef/'ICTBI/IC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuYecKne yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

Hasnenune TBEpaoro Ttena. CrnocoObl yMEHbBLIEHHUS WU
YBEJIMUYEHUS AaBIICHUS
JaBnenne raza. 3aBUCHUMOCTb JaBICHHA Ta3za OT

00BEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

Hepenaqa JaBJICHHUA TBép,[[BIMI/I TCIaMHU, XUAKOCTAMH U

razamu. 3akoH Ilackansg. [ITHeBMaTHYeCKHE MAITUHEI

3aBUCUMOCTH JaBJICHUA JKHUIAKOCTH OT FJ'[y6I/IHBI.
I'mppocraTnyeckuit rapajaokc. Coobmatomuecs

cocynsl. ['uapaBinueckre MeXaHU3MbI

Atmochepa 3emsun u  aTMocepHOe J1aBIECHHE.
[TpyymrHBI CyIIECTBOBAHUS BO3AYIIHOM 0OOJIOYKH
3eMIIH. OnbIT Toppuuemnnn. 3aBUCHMOCTh
aTMOC(EpHOTO JaBJIEHUS] OT BBICOTHI HAJ YPOBHEM
Mopst

N3mepenue atmocdepHoro nasieHus. [TpuGopst s

U3MepeHus aTMOC(HEPHOro AaBlICHUS

4.7

JlelicTBrE XUAKOCTH W ra3a Ha IMOTPYXKEHHOE B HUX
Teno. BelTankuBaromas (apxumenoBa) cuiia. 3aKoH

Apxumena




4.8

[InaBanue ten. Bo3ayxomnnaBanue

4.9

[TpakTiueckue paboThI:

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOAE OT
0o0béMa TOrpyKEHHOH B JKUIKOCTh YacTH Tela.
OmnpeneneHye BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH
Ha Telo, MNOrpyxéHHoe B KuakocTe. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOLIEN CUJIbI, ICUCTBYIOLIECH
Ha TEJI0 B JKHUAKOCTH, OT Macchl Tena. OMbITHI,
JIEMOHCTPHUPYIOIME 3aBUCUMOCTb  BBITAJIKHUBAKOLICH
CHUJIBI, IEHCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00bEMaA
IOTPYKEHHOU B KUJKOCTh YaCTH TeJa U OT INIOTHOCTH
xkuakoctu.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPYMPOBAaHHE JIOJAKM W  OIpeAesieHHe  eé

pr3OHO,I[’LéMHOCTI/I

4.10

duzuyeckue  ABIEHUS B NPUPOAE:  BIUSHUE
atMoc(epHOr0 JaBJICHUS Ha JKHUBOM  OPTaHU3M,

IUIaBaHUE PbIO

4.11

TexHU4YecKne yCTPOWCTBA: COOOIIAIOIINECS COCYBI,
YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKUN Mpecc,
MaHOMETp, 0apoMeTp, BHICOTOMED, MOPIITHEBON HACOC,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckas pabota

5.2 Mexanudeckas MOIIHOCTD

53 [IpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs

' 1ockocTh. [IpaBusio paBHOBecHs pblyara

54 [IpumeHeHue mpaBuia paBHOBECHUS pbldyara K OJI0Ky
«3onoToe  mpaBUiIO»  MexaHMkH. KoaduuueHt

5.5 IIOJIE3HOTO NEUCTBUA MEXAaHU3MOB. IIpocteie
MEXaHU3MBI B ObITY U TEXHUKE

5.6 IToTeHuManbHas SHEPTUHU TeNA, IOJHATOrO HaJ 3eMIEN

5.7 Kunernueckas sHeprus

53 [TonHas MexaHUuecKass PHEPrus. 3aKOH U3MEHEHMs U

COXpaHEeHMsI MEXaHMYECKON YHEPTHH




59

5.10

[TpakTrueckue pabOTHI:

###Par###Onpenenenue pabOThl CHIIBI TPEHHS TPU
pPaBHOMEPHOM JIBMJKEHHUU Teja MO TOPU30HTaJIbHOU
noBepxHocTU. lccnenoBaHue yCiIOBUH paBHOBECUS
peruara. Mamepenue KIIJ[ HakIOHHOM TMJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUsI MEXaHUYECKON YHEPTUun

duznyeckue SBJICHHUS B npupoac: pbHaru B TCJIC

YECJIOBCKA

5.11

8 KVIACC

Kox Kon
pasaena JIeMeHTAa

TexHuueckue yCTpOﬁCTBaZ pbryar, HO,HBH)I(HLIﬁ n
HGHOI[BH)KHI;Iﬁ 6JIOKI/I, HaKJIOHHAaA IJIOCKOCTb, ITPOCTHIC

MCXaHU3MBbI B 6BITy

IIpoBepsiemble Y1eMEHTHI COAePKAHUS

TETUUIOBBIE ABJIEHU A

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca W pa3Mepsl
MoJieKyl.  OmbITBl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHU A MOJ'ICKy.TIHpHOKHHGTH‘-ICCKOﬁ TCOpHUn

Mogenu TBEpPAOro, JKUAKOIO M ra3o00pa3HOro
cocTosHui BemecTBa. Kpucramimdeckue u amopdHbie

TCI1a

OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TeI
Ha OCHOBE IIOJIO)KCHUM MOJIEKYJIIPHOKMHETUYECKOU

TEeopuu
CMaunBaHue U KallWUISIPHBIC SBICHUS

TennoBoe pacmIMpeHne U cxKaThe

6.6

Temneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABUXKCHUS YaCTHUI]




Buyrpenuss JHEPIHUs. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIrUM: TEIulolepeaadya U COBEPIICHHE
paboThI
63 Bunbl TeIIonepe1ayu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3Iy4YeHUE
KommuectBo  TemnoTel.  YaenbHas  TEIIOEMKOCTb
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanmaHca
611 [lnaBneHue ©W  OTBEpAEBaHHE  KPUCTAJUITMUYECKHUX
' BELLECTB. Y IebHAas TEIUIOTA IIJIaBICHUS
[TapooOpazoBanue u  KoHAeHcanus. Vcmapenue.
610 Kunenne. VYaenbHas Termiora mapooOpa3oBaHUs.
' 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 Bnaxxnocts Bo3iyxa
6.14 OHeprus TOIMBA. Y IeJbHas TEIJIOTa CrOPaHUs
[Tpunmuner  pabotel  TermioBbix apurateneid  KITJ
6.15 TEIUIOBOT'O ABHUrareisl. TeIIoBhIE ABUTaTEIN U 3aIlUTa
OKPYXarOIei Cpeabl
3aKOH COXpaHEHUS ¢ TIPEBPAIICHUS DHEPTrUU B
6.16
TETJTOBBIX TTPOIIeccax
[TpakTudeckue paboThI:
#H#H#Par###OnbITEI 10 00HAPYXKEHUIO JCHCTBUSA CHIT
MOJICKYJIIPHOTO TIPUTSIKEHUSI.
###H#Parf###0NbITBl 110 BBIPAILIMBAHUIO  KPUCTAJIOB
6.17 IIOBAPEHHOM COJIU WM caxapa.

H#HHPar###ONBITEI 10 HAOMIONEHUIO  TEINIOBOTO
pacuIMpeHusl ra3oB, KHUJIKOCTEH U TBEPIBIX TEI.
###Par###Onpenenenue qaBneHus Bo3ayxa B OaJuIoHe

HIIPULIA.




#HHPar###OnbIThl, NEMOHCTPUPYIOUIUE 3aBHCHUMOCTD
JaBJICHUS BO3[yXa OT ero o0b&Ma U HarpeBaHUs WU
OXJIQXKICHUSI.

#HHPart##] IpoBepka TUIIOTE3bI JIMHEWHON
3aBUCHMOCTH  JUTMHBI ~ CTOJNOWKA  JKHJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
###Par###HaOmonenne  M3MEHEHUST  BHYTPCHHEH
SHEPruM Tella B pe3yabTaTe TEIUIonepeaadyn u padoThl
BHEIIIHUX CHIIL.

###Par###lccnenoBanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUU XOJIOIHOM U TOpsiueld BOJBIL.
###Par###Onpenenenue KOJIMYEeCTBA TEILJIOTHI,
MOJIYYEHHOTO BOJIOM TPH TEIUIOOOMEHE C HarpeThiM
METAITMYECKUM LUTUHAPOM.

#H#Par###O0npenenenue  yaeiabHOM — TEIUIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanue mpoiiecca UCTIapeHus.
##H#Parf##0npenencHue OTHOCUTEIbHONW BIIAXKHOCTH
BO3/yXa.

###Par###Onpenenenue yAEeTbHON TETIOTHI

IJIaBJICHUSA JIbAA.

6.18

6.19

dusnueckue SBICHHUS B MPHUPOJE: TMOBEPXHOCTHOE
HATsDKEHWE W KalWUAPHBIE SBICHHUS B TPUPOJE,
KPHUCTaJTBI B IPUPOJIE, M3mydeHue CoHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, HHCA, CHCTa.

TexHuueckne yCTpPOMCTBAa: KamWUIAPbl, NPUMEPHI
WCIIOJIb30BaHUsl KPUCTAJIJIOB, KUAKOCTHBIM TEPMOMETD,
JMaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1

Onextpuzanus Tei. J[Ba poja 3JeKTpUUECKHX 3apsiioB




B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CUJIbI B3aMMOJCHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3aPsIJIOB U PACCTOSIHUSL MEXKY TEIaMHu )
DJIEKTPUYECKOE noJie. Hanpspoxkéanoctsb

7.3 anekTpuueckoro nons. [lpuHnun — cynepno3unuu
ANEKTPUYECKHUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
Hocurenu »siaekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anexkTpuueckuid 3apsaa. Ctpoenue aroma. [IpoBogHuku
U JUDJICKTPUKHU

7.5 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa

6 DNEeKTpUYeCcKUuii  TOK.  YCJIOBHS  CYILECTBOBaHUS

' ANEKTPUYECKOr0 TOKa. MICTOUHHMKHM MOCTOSHHOTO TOKA
HerictBus JIIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
JKUJKOCTSX U ra3ax

- OnekTtpuueckass nenb. Cuna Toka. DIJIEKTPHUUECKOE

' HaIpsiKEeHUe
=9 ComnpoTHuBiIeHNE MPOBOJIHUKA. VY nenbHOE
' CONPOTHUBIICHUE BEILIECTBA

7.10 3akon OMa aJ1g y4acTka 1enu

_ [TocnenoBarenbHOE W TMapalieTIbHOE COCIUHECHHE

' MTPOBOTHUKOB
PaGora ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoynsa — Jlenua

113 DNEeKTpUYECKHe MU U MOTPEOUTENH SIEKTPUUECKOM

. sHepruu B ObITy. KOopoTKoe 3aMbIkaHne
[TocTostHHBIE MarHUTHI. B3anmoelicTBrEe MOCTOSHHBIX

7.14
MarHuTOB

715 MarnutHoe mnosne. MarHutHoe mojie 3eMiId U €ro

' 3HAYCHHE JIJIs1 KU3HU Ha 3emiie

716 Oneir Opcrena. MarHuTHOE MOJE€ 3JIEKTPUUECKOTO

TOKa. HpI/IMeHeHI/Ie QJICKTPOMArHuTOB B TCXHUKC




7.17

7.18

7.19

7.20

JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
DJIEeKTPOABUTATEIb TOCTOSIHHOTO TOKa. Mcronbs3oBanue
AJIEKTPOJIBUTATENICEN B TEXHUUYECKUX YCTPOMCTBAX U Ha

TpaHCIopTe

Onbitel  ®apanes. SBiaeHUE  3JIEKTPOMArHUTHOM

uHaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop. Crnioco0sl MOJTyYeHUs
DIIEKTPUYECKOM  DHEpPruH.  DJEKTPOCTaHIMH  Ha

BO300HOBJISIEMBIX UCTOYHUKAX OHEpPIruun

[TpakTuyeckue paboOTHI:

OnbIThI O HAOJIOICHUIO JIEKTPU3ALIUN TEJT UHTYKIIUEH
U IIPU COIIPUKOCHOBEHUH.

HccnenoBanue JEMCTBUS DIICKTPUYECKOTO TOJS HA
MPOBOTHUKY U JUAJICKTPHKH.

COopka W TpoBepKa pabOThI AIEKTPUUYCCKOW MU
MTOCTOSTHHOTO TOKa.

H3mepeHue u perylinmpoBaHHUe CUIIbI TOKA.

W3mepeHue u peryiupoBaHue HaMPsHKCHUS.
HccnenoBanue 3aBHCHMOCTH CHIJIBI TOKa, HWAYIIETO
Yyepe3 Ppe3nuCTOp, OT CONPOTHBICHUS pE3UCTOpa H
HATPSDKEHUS Ha Pe3UCTOpe.

OnBITHI, JIEMOHCTPUPYIOIIIHE 3aBUCHUMOCTh
AIIEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIA/IH ITOTICPEYHOT0 CEUCHHS U MaTepraa.
[IpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TIpU
MOCNIEOBATEIHHOM COEMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPH MapaIeIbBHOM
CoeMHEeHUU pe3uctopoB. OmpeneneHne  padOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIEro depe3 Ppe3UucTop.
OnpeneneHre MOITHOCTH — DJEKTPHUECKOTO  TOKa,
BBIJICTISIEMON Ha pesucrope. HccnenoBanue
3aBHCUMOCTH CHJIBI TOKA, WAYILETO Yepe3 JTaMITOUKY, OT

HanpspbkeHus Ha Held. Onpenenenue KIIJ[ narpeBatensi.




Uccnenosanue MarHUTHOTO B3aUMOJCICTBUSA
IIOCTOSIHHBIX MarHuToB. M3ydeHue MarHuTHOro moJis
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEAUHEHUU U
paszaenenuu. McciienoBanue qeUCTBUS SIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTPEJIKY. OnbITHI,
JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIBI
B3aUMOJICMCTBUS KaTYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HamNpaBJIeHHs ToKa B Karymke. M3ydeHue
JEUCTBHUSI MAarHUTHOTO TIOJIE HA MPOBOJHUK C TOKOM.
KonctpynpoBanue u U3y4yeHue paboThI
BIEKTPOJBUTATENS. H3mepenne KII
AJNIEKTPOJIBUTATEbHON  yCTaHOBKU.  OMNBITHI  TIO
HCCJIEIOBAHUIO SIBJICHUSI 3JIEKTPOMArHUTHOMN
WHIYKLIWW: HUCCIEAOBAHUE W3MEHEHUW 3HAYEHUS U

HaIllpaBJICHUA UHAYKIIMOHHOTO TOKa

dusnueckre SBICHUS B TPUPOAC: DICKTPUUYECKHE

SABJICHUA B aTMoccpepe, QJICKTPHUYCECTBO  JKHUBBIX

7.21 OpPraHU3MOB, MAarHUTHOE MoJIe 3eMin, Apei( MOI0COoB,
POJIb MAarHUTHOTO TIOJIS JIJIS )KU3HU Ha 3eMIie, OJISIPHOE
CUSIHHE
TexHUYecKkrne yCTPOMCTBA: SJIEKTPOCKOI, aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUHUK IEKTPHUUECCKON SHEPTHH,
S AIIEKTPOOCBETUTENBbHBIE TMPUOOPBI, HArpeBaTelIbHbBIE
. AIEKTPOTPUOOPHI (mpumepsI), AIEKTPUUYECKUE
MIPEAOXPAHUTENIN, DIEKTPOMATHHUT, DJIEKTPOIBUTATEIb
MTOCTOSTHHOTO TOKa, TeHepaTop MOCTOSTHHOTO TOKa
9 KIIACC
Kon Kon
[IpoBepsieMble 31€MEHTHI COAEePHKAHUS
paszzneina aJIeMeHTa
8 MEXAHUWUYECKUE ABJIEHUA




Mexanndeckoe ABWXKEHHE. MarepualibHas TOYKa.

51 Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NPSAMOIIMHENHOE IBUKEHUE
#HHPart#H##HepaBHOoOMepHOE MIPSMOJIMHEMHOE
8.4 nBwxeHue. CpeiHss ¥ MTHOBEHHAs! CKOPOCTh TeJla Mpu
HEPABHOMEPHOM JBUKEHUU
o VYcekopeHune.  PaBHOYCKOpEHHOE  NPSMOJIMHENHOE
' JIBIDKEHUE
8.6 ###Par#H#(CBoOoaHOe nanenue. OnbiTel [Nanunes
###Par#H#PaBHOMepHOE JBM)KEHHE IO OKPYXHOCTH.
8.7 [Tepuon u yactora obpamienus. JluneiiHas u yriosas
ckopocTH. LleHTpocTpeMUTEIbHOE YCKOPEHHE
8.8 [Tepserit 3akon HetoToHa
8.9 Bropoii 3akon HeroTona
8.10 Tpertwnii 3akon HeroToHa
8.11 HH#HParf##] [pyHIMI CynIeprno3UIIUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 ##H#Parf##(Cuia TpeHUs: CUIa TPEHUS CKOJIbXKEHUS,
' CUJIa TPEHMUS TTOKOS, IPYTHe BUJIbI TPEHUS
914 #H##Par#H##Cuna  TSOKECTU U 3aKOH  BCEMHPHOTO
' TATOTEHUS. Y CKOPEHHE CBOOOHOTO MaCHUS
a15 JBuxenne mimaHer Bokpyr Cosnna.  Ilepsas
' KOCMHU4YecKasi ckopocTb. HeBecoMoCTh 1 meperpys3ku
216 PaBHOBecue MarepuanbHOM  TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
817 ###Par#Ht#PaBHOBecHe TBEPIOTO TeJa € 3aKpeIrIEHHON
' OCblo BpaleHus. MomeHT cunsl. LlenTp Tsoxectn
8.18 Nmnynsc tena. M3menenue ummyibsca. IMIyasc cuiisl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 Hi#HPar###PeakTUBHOE IBI)KEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb




8.22

8.23

PabGora cun Tsbkectn, ympyroctd, TpeHus. CBs3b
SHEPTrUuu 1 paboThl
[loreHunanbHast dSHeprus Tena, MOJHATOTO HaJ

IMOBEPXHOCTHIO 3emin

8.24

[ToreHuuanbHas SHEPTUs CXKATON MPYKUHBI

8.25

8.26

8.27

###Par###Kunernueckass  sHeprus. Teopema o

KMHETUYECKOU SHEPrUU
###Par####3aKkoH cCOXpaHEHUSI MEXaHUYECKOU SHEPTUU

[TpakTuueckue paboThI:

OnpeneneHne CpeaHeil CKOPOCTH CKOJIBbKEHUs Opycka
WIK JABWKEHHUS IIApHKa [0 HAKIOHHOW IJIOCKOCTH.
Onpeznenenne yCKOPEHUS TeJa IPU PAaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH.

HccnenoBanrne 3aBUCUMOCTH IIyTH OT BPEMEHH MpH
PaBHOYCKOPEHHOM  JBMXKEHHMM  0e3  HayalbHOU
CKOpOCTH.

[TpoBepka TUIOTE3bI: €CIU TNPU PABHOYCKOPEHHOM
JBWKEHUHU 0€3 HaYaJIbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psJl HEYETHBIX 4YHCET, TO COOTBETCTBYIOLIHE
POMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHJIBI TpPEeHUS
CKOJIbXKEHUS OT CHJIBI HOPMAJIBHOTO  JIABIICHHS.
Onpenenenne KodpGUIUEHTa TPEHUS CKOJbKEHUS.
Omnpenenenne KECTKOCTH MpYyKuHBL. OrnpeneneHue
paboThl CUIIBI TPEHUs MPU PABHOMEPHOM ABMXKEHUU
TeJa MO0 TOPU3OHTAIBHON MoBepxHOCTH. OmpeneneHne
paboThl CWJIBI YIOPYTOCTH HpU MOABEME Tpy3a C
UCTIOIP30BAHUEM  HETOJBIKHOTO W TIOABIIKHOTO

OJIOKOB

8.28

duznueckue SBIEHUS B IPUPOJIE: MPUITUBHI U OTJIUBBHI,
JIBWKeHUe TaHeT COJIHEYHOW CHUCTEMbI, PEAKTUBHOE

JABUIKCHUC )KUBBIX OPTraHU3MOB

8.29

TexHuueckue yCTpPOWCTBA: CIUAOMETpP, JaTYUKHU

MOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PaKeThI

9

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI




9.1

KonebarensHoe NIBIDKCHUE. OcHOBHEIE
XapaKTepUCTHKU  KOJEOaHWi: TepHuoja, YacToTa,

aMIININTyda

9.2

MaremaTuyeckuii W NPYKUHHBIA ~ MAasTHUKH.
[IpeBparienrie  SHEprUM  HpPU  KOJIEOATEIHLHOM

JABMXKCHUU

9.3

94

9.5

3aryxaromue koiebanus. BeiHykneHHbIe KoieOaHus.

Pe3onanc

Mexannueckue BoaHbL. CBolicTBa MeXaHHYECKUX
BoJiH. [lpomonbHble W momepedyHbie BOJIHBL. JnuHa
BOJIHBI 171 CKOpPOCTH eé pacnpocTpaHeHUS.
MexaHu4eckue BOJIHBI B TBEPAOM TeJle, CEUCMUYECKHUE

BOJIHBI

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpakeHue 3ByKa

9.6

WHudpa3Byk U ynbTpa3Byk

9.7

[TpakTudeckue paboTHI:

Ormpeznenenre 4YacTOThl W TMepUoja  KoJeOaHUM
MaTeMaTHYEeCKOT'0 MasiTHUKA.

Ormpenenenre 4YacTOThl W TMepUoja  KoJieOaHUM
MPY>KUHHOTO MAasITHUKA

UccnenoBanue 3aBUCUMOCTH TepHOJa KOJIEOAHUM
MOJABEIIEHHOT0 K HHUTH TIpy3a OT JUJIMHBI HUTH.
UccnenoBanne 3aBUCUMOCTH TIepHOJa KOJI€OAHUM
MPY>KUHHOTO MasiTHUKAa OT Macchl rpys3a. Ilposepka
HE3aBUCUMOCTH repuo/ia KoJeOaHul rpy3a,
MOABEIIEHHOTO K HUTH, OT MaccChl Ipy3a U *KECTKOCTU
NpYy>KUHBI.  VI3MepeHue  yCKOpeHHs  CBOOOJIHOTO

naaCHusA

9.8

du3nueckue sSIBJICHUS B IpHUpPOAC: BOCIIPHUATUC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSACCHUC, ceiicMUUecKue BOJIHBI,

LIYHaMH, 3XO0

9.9

TexHu4eckue yCTpOMCTBA: 3XOJOT, HCIIOIb30BAHUE

yIIbTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




0.1 DNEeKTPOMAarHUTHOE 10JI€. DJIEKTPOMArHUTHBIE BOJIHBI.
' CBolicTBa AJIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas npupoja cera. CKOpocTb CBETa.
' BonHoBeIe cBOliCTBa cBETa
[TpakTyeckue paboOTHI:
10.4 W3ydyeHne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C
MOMOIIbI0 MOOUIBHOTO TesieoHa
dusnueckue sBIEHUS B MpUpPOJE: OHOIOTHYECKOe
10.5 JNecTBUE  BHUIMMOTO,  yIbTPapHUOJETOBOTO  H
PEHTI'€HOBCKOI'0 U3ITy4eHUN
10.6 Texnuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHU A
11.1 JlyueBas monens cBera. MIcTouHMKM cBETa
11.2 IIpssMONMHENHOE pacpOCTpaHEHUE CBETA
113 Otpaxxenne cBera. Ilmockoe 3epkano. 3akoH
' OTpaXeHMsI CBETa
114 IIpenomnienne cBeTa. 3aKOH IIPEJOMIICHUS CBETA.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xop nydeit B 1uH3e
116 OnTuueckast cuctema ¢oroamnmnapara, MUKPOCKONa U
1 ' TeJecKona
117 I'maz kak onTtudeckas cucrema. bim3opykocTe u
' JAIIbHO30PKOCTh
118 Pasnosxxenue Genoro ceera B ciekTp. OnbIThl HhtoTOHA.
' CrnoxeHue CeKTpajabHBIX IBETOB. Jlucnepcus cBeTa
[TpakTiueckue paboThI:
#H##Par###ccienoBanue 3aBUCUMOCTU yria
11.9 OTpakXEHUs CBETOBOIO JIy4a OT yIJla IaJCHUs.
#H##HPar###113yueHne XapakTepUCTHK HU300paKeHHS
IpeaMeTa B INIOCKOM 3epKalle.




12

##HPar###ccnenoBanue 3aBUCUMOCTH yriia
NpPeJOMJICHUSI CBETOBOTO Jiydya OT yIja MaJeHUs Ha
IPaHMIIE «BO3YX — CTEKJION.

###Par#t##lonyuenne M300paXeHUH C TOMOIIBIO
coOuparouien JMH3bI.

###Par#Ht#Onpenenenue (HOKyCHOrO pacCTOSIHUS U
ONTUYECKOH CHJIbI COOMpArOLEH TNH3BI.
#H##Par###OnbITEl IO pa3lioKeHUIO OeJoro cBeTa B
CIEKTP.

###Par#H###OnbIThl 10 BOCIPUSATHUIO 1[BETa MPEIMETOB

IpU UX HAOIIOJACHUU Yepe3 LIBETOBbIE (PUITBTPHI

duznyeckue sABJICHUS B npupoAc: 3aTMCHHA COJ'IHI_[a u

11.10 JlyHbI, IBETa TEJ, ONTHYCCKUE SBJICHHS B atMochepe
(uBet Heba, pedpakius, pagyra, MUPax)
mr TexHuueckue  yCTpOMCTBA:  OYKHM,  IMEPUCKOI,
' ¢doToamnmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBIE AABJIEHU A
121 OmnbiTel Pesepdopna u minanerapHas Mojienb aToma.
' Mognens aroma bopa
122 Hcnyckanve W MOIJIOIIEHHE cBeTa aToMoM. KBaHTHI.
' JInnenyaTeie CIIEKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, OeTa- 1 raMma-u3TyyeHHs
124 Crpoenne aromHoro sapa. HyknoHHas wmopnens
' aToMHOro siapa. M30Tomnsl
125 PannoaktuBHble nipeBpamienus. [lepuoa nonypacnana
' ATOMHBIX €D
196 SnepHble peakuun. 3aKOHBI COXPAHEHHMS 3apsA0BOTO U
' MacCcOBOI'0 YHCET
OHeprus cBA3M aTroOMHbIX snuep. CBsa3p Maccsl M
12.7
SHEPTUU
18 Peakuyu cuHTe3a u geneHus sanep. McrouyHukum
' sHeprun CosHIA U 3BE3]
129 SlnepHas oHepretuka. JleldicTBUE pagMOaKTHUBHBIX

U3ITy4YeHUH Ha )KUBbIE OPraHU3MBbI




12.10

12.11

12.12

[TpakTrueckue pabOTHI:

HaOmroieHue CHjomHBIX M JIMHEWYaThIX CIEKTPOB
U3ITy4EHUS.

HccnenoBanue TPEKOB: U3MEPEHNUE SHEPIUU YaCTULIbI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepenue paanoakTuBHOTO (poHa

@usznueckue SBICHHUS B IIPUPOJE: ECTECTBEHHBIN
paZioaKTUBHBII ¢on, KOCMHUYECKHE Ty4H,
paZiOaKTUBHOE HU3JyYEHUE NPUPOJIHBIX MHHEPAJIOB,
NEHCTBUE DPATUOAKTUBHBIX H3Iy4YEeHUN Ha OpPraHu3M

YCJIOBCKA

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/II[yaJ'IBHHﬁ J03UMETP, KaMEpa Bunbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTam
0a30BOr0 yPOBHSI 0OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOI
NporpaMMbl OCHOBHOI0 0011ero od0pa3zoBanust Ha ocHose PI'OC

[lonumanue ponau (QU3MKK B  HAYYHOW KApTHHE  MUDA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEJACTABICHUA O 3aKOHOMEpPHOU
CBS3U U IIO3HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJIM HKCIIEPUMEHTA B
¢usuke, o cucreMoobOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOruil, 00 3BOJIHOLUHU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKIAJEC POCCHHCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJOTHI

3HaHUsA O BHJAX MaTepuu (BEHIECTBO M TIOJIE), O JABUKEHUU Kak
crioco0e CyIIeCTBOBaHMsS MaTepuH, 00 aTOMHO-MOJEKYJISpHON
TEOPUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYITHOCTH SIBJICHUI
Opupoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHME pa3iuyaTh SBJICHUS IO ONHCAHUIO HX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
JNaHHOe (pU3MYEcKoe SBJIEHHE; YMEHHME paclo3HaBaTh IMPOSBIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPYKAIOLIEM MHpE, BBIICISS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHue ocHOBaMM TMOHATUIHOIO ammapara U CHMBOJIMYECKOTO
A3bIKa (PU3MKU M UCIIOJIb30BAHUE WX JUISl pellIeHusl y4yeOHbIX 3a/1ay;
YMEHHUE XapaKTepU30BaTh CBOMCTBA Tes, (U3NYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIb3YA (1)I/I3I/I‘ICCKI/IG BCJIMYHHBI

BHa,ZLeHI/Ie OCHOBaMH MCTOJOB HAYYHOI'0 IIO3HAHUA C y‘-IéTOM
coOJTI0IeHUsI TIPABHJT 0€30MACHOTO TPY/Ja: HaOMoAeHHE (U3HIECKUX

SIBJICHUMU:




YMEHHE CaMOCTOSITEJIbHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHMSI IO HHCTPYKIIMH, ONTUCHIBATH XO/T
OTIbITA U 3aIHMCHIBATh €T0 PE3YNIbTaThl, (HOPMYIUPOBATH BHIBOIDI;
MpOBEACHUE TIPSAMBIX M KOCBEHHBIX M3MEPEHUH (HU3NUECKUX
BEJIMYMH: YyMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSTEIIbHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEJIMYMHBI U AHAIW3UPOBATH IMOJIYYCHHbBIC
pe3yiabpTaTel ¢ Y4Y4ETOM 3aJaHHOM IIOIPEIIHOCTH pe3yJIbTaTOB
HU3MEPEHUI;

MPOBEJICHUE HECIOXKHBIX JKCIEPUMEHTAIBHBIX — HCCIIETOBAHMIA;
CaMOCTOSITENIbHO COOMpaTh DKCHEPUMEHTANbHYIO YCTAaHOBKY H
OPOBOJUTH  WCCIEAOBAHME 1O HMHCTPYKIUH, TPEACTaBIATH
MOJIy4E€HHBIE 3aBUCUMOCTU (DU3MYECKHUX BEJIMYMH B BHJIE TaOIUI U
rpadMKOB, YYUTHIBATh IOTPEIIHOCTH, [eJIaTh BBIBOJABI IO

pe3yjibTaTaM HCCICAOBaHNA

[ToHuMaHWe  XapaKTEpHBIX  CBOWCTB  (DU3MYECKMX  MOjejei
(MaTepuanbHasi Touka, aOCOTIOTHO TBEPIOE TEJIO, MOJIEIH CTPOCHUS
ra3oB, JKUJIKOCTeH M TBEPABIX Tel, MIIAaHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $ipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS (PU3MUECKUX TPOLIECCOB

YMmeHue oOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCJI€ U B KOHTEKCTE€ CHUTyallMi IPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpOUTh OOBSICHEHHE C ONOpPOW Ha HU3YYEHHbIE CBOICTBa
¢u3nvecKkux sBIECHUH, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCIIONIb3YSl 3aKOHBI U (OpPMYJbl, CBSI3bIBatOIINE (UIHYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMChIBaTh KPATKOE YCJIOBHE 3aJauH,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BBIOUPATh 3aKOHBI M (OPMYIIBI,
HE00X0AUMBIE JUIS €€ PelIeHNs, UCIIONB30BaTh CIIPaBOYHbIE JJaHHBIE,
IIPOBOJIUTh PAcu€Thl U OLIEHUBATh PEATMCTUYHOCTH IOJYYEHHOTO
3Ha4YeHHUs (PU3MUECKON BETMUNHBI; YMEHUE OTPEACISATh Pa3MEPHOCTD

(bu3nuecKoil BeNNYNHBI, MOJTYYSCHHON IPU PEIICHUH 3aaun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JIEHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCJI€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, HCIIOIb3Ys 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NUECKHE

3aKOHOMCPHOCTH

10

YMeHHe HCIONIb30BaTh 3HaHUS O (U3WYCCKUX SBICHHSIX B
MOBCETHEBHOM KM3HU Ui  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMH M TEXHUYECKHUMH
YCTPOHCTBAMH, COXPAHEHHUS 3J0pPOBbS M COOJIOJCHHS HOPM
IKOJIOTUYECKOTO IOBEICHUS B OKPYKAIOUICH Cpeie; MOHUMaHHE
HEOOXOMMOCTH TIPUMEHEHHS JOCTHKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIB30BaHUSA

11

OneIT moucka, MpeoOpa3oBaHUsA U TpeAcTaBleHUs HHGOpMaAIUU
(U3HYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; yMEHUE OLIEHUBATH JJOCTOBEPHOCTh
MOJIYICHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHA U
JOINOJIHUTENBHBIX ~ MCTOYHUKOB;, YMEHHE HCHOJIb30BATh  IIPU
BBITIOJTHEHUH Y4YEOHBIX 3a/laHU HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy
(bU3MUECKOTO CoepIKaHMsI, CIIPABOYHBIE MaTEPHAIIbI, PECYPChI CETH
WNutepuer; BnageHue O0a30BBIMH HaBBIKAMU TMPeoOpa3OBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE IMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(pOpMaI_[I/II/I N3 HCCKOJIbKMX HCTOYHHUKOB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHWYECKUE SBJIEHW
. Mexanuyeckoe JABWXKEeHHE. MarepuasnibHas Touyka. Cucrema oOTcuéTa.
' OTHOCUTENBHOCTD JBHKCHHS
PaBHOMepHOE U HEpaBHOMEpHOE ABMKeHUEe. Cpenusisa ckopocTs. Dopmyna mist
1.2 BBIYMCIICHUS CPEAHEN CKOpOCTHU: vV = S/t
PaBHOMEpHOE MpsAMOTMHENHHOE TBUKEHHE. 3aBUCUMOCTh KOOPJIMHATHI TeIa OT
BPEMEHH B Clly4ae paBHOMEPHOT'O IPSIMOJIMHEMHOTO IBUKECHUS:
13 xX(#)=x,+vt
I'padvku 3aBUCUMOCTH OT BpPEMEHHU IS MPOCKIMH CKOPOCTH, MPOCKIIUU
NepeMeNIeHus, IMyTH, KOOPAWMHATHI MPH PABHOMEPHOM MPSMOIUHEHHOM
JBKEHUN
3aBUCHMOCTh KOOPJAMHATHI TeJda OT BPEMEHH B Cilydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBM>KEHMUSI:
2
Sl =vy #f+ay= %
@opMynbl IS MPOCKIUU TEPEMEIICHUs, TMTPOEKIIMH CKOPOCTH U TMPOEKIINH
YCKOPEHHS IPH PAaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCHMOCTH OT BPEMEHH I MPOEKIMH YCKOPEHUS, MPOEKIIHH
CKOPOCTH, MPOEKIMH TEepeMENICHUs], KOOPAUHATHl MPH PaBHOYCKOPEHHOM
NPAMOJIMHENHOM JBUKEHUU
CBoOoanoe nageHue. @opmysbl, OMUCHIBAIONTNE CBOOOIHOE TIaJICHUE Tela 110
1.5 BEPTUKAIN (JIBM)KCHHE TeJla BHU3 WM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH
3emnn). 'paduky 3aBHCHMOCTH OT BPEMEHH JUIsl MPOEKIMH YCKOPECHHS,




MPOCKIIUA CKOPOCTH M KOOPAWHATHI TPH CBOOOJHOM TMAJCHHHM Teja TI0

BEPTUKAIN

CKopocTh paBHOMEPHOTO [BHXKEHHMS Tejla IO OKpyxkHoctu. Hampasnenue
CKOPOCTH.

dopMyna s BBIYUCICHUS CKOPOCTHU 4Ye€pe3 PajnyC OKPYKHOCTH U TEPUO]

oOparieHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe YyckopeHue. HampaBieHue HIEHTPOCTPEMUTENBHOTO

YCKOPCHUA. (DopMyna JJIST BBIYUCIICHUS YCKOPCHU:

1.6
2
a. - L
" R
®opmyiia, CBSI3bIBAIONIAS IEPHOJ U YaCTOTY OOpAIICHUS:
V= 1
T
Macca. IInotHocTs Bemecta. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CloxeHue cui
1.9 SABnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIe€HHOCTh BEKTOpPA YCKOPEHHUS TEIa U BEKTOPa CUIIbL, TEHCTBYIOIIEH
Ha TeJIo
Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa:
1.11 F 21 = _Fl—>2
L 12 Tpenue nokos 1 TpeHne cKoNbkeHNA. PopMyiia I BBIYMCICHUS MOLYIISL CUIIBI

TPCHUA CKOJILIXKCHUSA:




Hedopmarus tema. Yopyrue u Heynpyrue aedopmanvu. 3aKOH YHPYrou
nedopmaruu (3akoH ['yka):

L3 F=k.Al
Bcemupnoe Tsarorenue. 3akoH BCEMUPHOTO TSITOTCHHUS:
FoG. my -i}}:
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHSL.
114 dopmyna A BBIYMCICHUS CUIIBI TSHKECTH BOJM3M moBepxHocTH 3emnu: F =
mg.
JBuxenue miaanet Bokpyr Conuua. [lepBas kocMudeckasi CKOpPOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTOpHas pu3nyecKas BeIUYUHa.
1.15 p=mi
Nmnynbe cucteMsl Teil. M3meHenne ummnyinbsca. IMITynbe cuibt
3akoH COXpPaHCHUA UMITYJIbCa JJIA 3aMKHYTOfI CHUCTEMBI TCJI.
1.16 p=mmU, +in,U, =const
PeakTuBHOE IBUXKEHHE
Mexanunueckas pabota. @opmyiia a1 BBIYUCICHUS PaOOThI CHIIBI:
A=Froosa
MexaHnuecKasi MOIIHOCTb:
1.17
v=4
I
Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. cDOpMy.HEl JJIs1 BBIYUCJIICHUSA
s KUHETUYECKON YHEPIUH:




Teopema o kuHeTnyeckoi 3Heprun. DopmMyna 1Jisi BEIYUCICHUS
HOTCHHH&HLHOﬁ OHCPIUU TCJid, IOAHATOIO

Hag 3eMIIEH:

E,= mgh

Mexanngeckast OHEPIuUs:

E=E;+E p
1.19 o
3aKoH COXpaHEHUsI MEXaHUYeCKOM 3Hepruu. Dopmyiia st 3aKOHA
COXpaHEHUs MEXaHUYECKOM PHEPIrUu B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTMYUH CHIIBI TPCHHUSI.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Prruar. Moment cumel: M - Fl.
VYcioBue paBHOBECHS pblyara:
M +M,+..=0
1.20
[MoaBuxHbIN 1 HeOABWXKHBIN O0510KU. KITJ[ mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
A‘S&TIHHH
JlaBiieHue TBEpAOTO TENA.
@opMyita 11 BBIYKMCIICHUS 1aBJICHHS TBEPIOIO Tena:
_F
Prs
101 JlaBnenue raza. ATMOcepHOe TaBleHUE.
IM'uapocTaTudeckoe 1aBleHUE BHYTPH KHIKOCTH.
dopMya 17151 BBIYMCIICHUS 1aBIICHUS] BHYTPHU KUIKOCTH:
P=pgh+Dp,
1.22 3axoH [lackans. I'mapaBnudeckuil npecc
3akoH Apxumena. dopmyna sl ONpEAENCHUS BbITAJIKUBAIOUIEH CHIIBI,
123 JIEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE B )KUAKOCTh WIIH Ta3:

F_&m. =pgv




VcaoBue nnaBanus tea. [lnaBanue CYZI0B U BO3AYyXOILIaBaHUEC

1.24

MexaHnnyeckue KojeOaHus. AMHJ'II/ITy,Z[a, nepuoa M dYacTroTa KOJIEOAHHUH.

®opmyiia, CBA3BIBAOLIAS YACTOTY U IEPUOJ KOJICOAHUI:

1.25

1.26

1.27

1.28

MaremaTuueckuii ¥ TNPY>KUHHBIA MasATHUKH. lIpeBpaiieHue sHepruu mnpu

KOJIeOaTeIbHOM JIBUIKEHUU
3aryxaromue konebanus. BeiHyk1eHHbIe KoneOanus. Pe3oHanc

MexaHnndecKre BOJIHBI. HpOIIOJH)HI)Ie N IOIICPCYHBIC BOJIHBIL. I[JH/IHa BOJIHBI "

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHLBI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpa’keHUE 3BYKOBOIl BOJIHBI HAa TpaHMIIE

nByXx cpell. MHdpa3Byk U ynbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenue cpenHel MJIOTHOCTH BELIECTBA; aApXMMEIOBOM CHIIBI; KECTKOCTH
MPYXUHBL;, KO3((ULIMEeHTa TPEHUs CKOJIbKEHUS; paObOThl CUJIbI TPEHUSI, CUIIbI
YIIPYTOCTH; CpelHel CKOPOCTH IBM)KEHUSI OpyCKa MO HAKJIOHHOM IMJIOCKOCTH;
YCKOpeHHUsi OpycKa MpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYeCKOro MasTHHMKA,; YacTOThl W TepHoia
KoJ1e0aHui NPY>KUHHOTO MAasTHUKA; MOMEHTA CUJIbI, IEUCTBYIOIIETO Ha pbIyar;
paboThl CHIIBI YIPYTOCTH HpU MOABEME TPpy3a C MOMOIIBIO HEMOABHKHOIO
0J10Ka; pabOTHI CUJIBI YIIPYTOCTH MPHU MOJbEME I'Py3a C OMOIIBIO MTOABHKHOTO
610Ka.

HccnenoBanne 3aBUCUMOCTH apXHMEIOBOM CHJIBI OT 00BbEMa MOTpyXKEHHOU
4acTH TeJla U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI
OT MaccChl TeJla; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIBI HOPMaJIbHOTO JIaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOLIEHN B IPYKUHE, OT CTENIEHU
nedopmaruu Mpy>KUHBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HAMpaBIISIONICH;
nepuo/ia (4acToThl) KoJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIepruoJa
KoJe0aHui MPYKUHHOTO MAasSTHHUKA OT MAacChl Ipy3a M >KECTKOCTH MPYKHUHBL;
HCCIIeIOBAaHNE HE3aBUCUMOCTH TepHoja KojJeOaHUl HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka yclioBUSI paBHOBECHS phlyara

1.30

Qusuyeckue sA6NeHUs 6 Npupooe: TPHUMEPHl IBUKEHHUS C Pa3IUUYHBIMU

CKOPOCTSIMM B KUBOM U HEKUBOU MPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IIPUPOJIE




U TEXHUKE, MPWIMBBI M OTJIMBBI, JABI)KEeHHE IUIaHeT COJHEYHOM CHUCTEMBI,
PEaKTHUBHOE JIBU)KEHUE KUBBIX OPraHU3MOB, PhIUard B TEJIE YEJIOBEKa, BIUSHUE
aTMoc(epHOro NaBjeHHUS Ha >KUBOW OpraHH3M, IUIaBaHUE PHIO, BOCIPHUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CEMCMHUYECKHUE BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYUKH ITOJIOXKCHUA, pAaCCTOAHUA U
YCKOPE€HHA, IAWHAMOMETpP, IIOAIIMIIHUKH, PaKEThl, pbIyar, HOI[BI/I)KHBII‘/'1 n

HGHOHBH)KHLIﬁ 6JIOKI/I, HAKJIOHHAsA IJIOCKOCTb, IMPOCTbIC MCXAHU3MLBI B 6LITy,

131 COOOIIAIOIINECS COCY/bI, YCTPOUCTBO BOAOIPOBOA, THAPABINYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY H TEXHUKE

2 TEIUVIOBBIE ABJIEHUA
OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUM  CTPOCHHUS

2.1 BelecTra. Mojenu TBEPAOT0, )KUIAKOTO U ra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

55 JIBmxenue dactuil BemiecTBa. CBS3b CKOPOCTH JBMKCHHUS YaCTHIl C

' TeMreparypoit. bpoynosckoe aBmxenue, iupdy3us

2.3 CmauvBaHUE M KallWJUISIPHBIE SIBJICHUS

24 TeruoBoe paciiupeHue u cxxaTue

2.5 TennoBoe paBHOBECHE

Y Buytpennss sHeprusa. PaGota u Temnomepenaya Kak crocoObl M3MEHEHUs

' BHYTPEHHEHN YHEPrUU

2.7 Buapl Terionepenaun: TemIONPOBOIHOCTh, KOHBEKIIHS, U3TyUeHUE
HarpeBanue wu oxnaxaenue ten. KommuecTBO TemIoOTh. Y aenbHas
TEIUIOEMKOCTbD:

2.8

O=an(t,—1)
3aKOH COXpaHEHUs PHEPTrUU B TEIUIOBBIX Tpolleccax. YPaBHEHHE TEIJIOBOTO
Oananca:
29
Q+0, +..=0
HUcnapenune m konaeHcauus. M3MeHeHHe BHYTpEHHEW SHEPrUU B IPOLECCE
510 WCIIapeHuss M KOHJeHcauuu. KumeHue KUIKOCTU. YIenbHas TemioTa

napoo6OpazoBanus: L = Q/m




2.11

Brnaxnocts Bo3myxa

2.12

[InaBnenne wu Kpucraumzanus. V3MeHeHHMEe BHYTPEHHEH »JHEpPruu Mpu

IUIaBJICHUU U KpUCTAJIJIM3alluU. YV aenpHas TEII0Ta MIaBICHUS

2.13

BHYTpeHHHH SHEpIrus CropaHus TOILIMBA. y,Z[CJ'II)HaH TEIIOTAa CropaHus

TOIIMBa: g = Q/m

2.14

[Tpunnume! paboTe! TerioBeix Asuratenei. KIT/ remmoBoro qsurarens

2.15

2.16

2.17

IIpaxmuueckue pabomul

W3mepenue yaenbHON TEMI0EMKOCTH METAIUIMYECKOTIO WIMHPA; KOJTMYECTBA
TEIUIOThI, IMOJIyYEHHOTO BOJOM KOMHATHON TemiepaTrypbl (PUKCUPOBAaHHOU
Maccpl, B KOTOpPYIO OIIyIEH HarpeTblii LWIMHIpP; KOJWYECTBA TEIUIOTHI,
OTJIaHHOI'0 HArpeThIM LMWIMHAPOM, IIOCJIE OITYCKAHMS €ro B BOAY KOMHATHOU
TEMIIEPATypbl; OTHOCHUTEIBHON BIAXKHOCTU BO31yXa; YACIBHOW TEIIOTHI
IJIaBiIeHUsl Jpja. lccnenoBaHWe W3MEHEHHMS TeMIEparypsl BOJBI  IIPU
Pa3NUYHBIX YCIOBMSX; SIBICHUS TEMJI00OMEHa NMPH CMENIMBAHUU XOJIOJHOW U

ropstueit BOJbI; MpoIiecca HCIapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHUE U KAIMUIIJIAPHBIC
SABJICHUS B IPUPOAC, KPUCTAJIJIBI B IIPUPOJAC, U3JTYUCHHUC COJ'IHI_[a, 3aMCP3aHUC

BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

Texnuueckue  ycmpoucmeéq:  KallWJUIAPBL,  TPUMEPBl  HCIIONb30BAHMS
KPUCTAILIOB, )KMAKOCTHBIA TEPMOMETP, AATYUK TEMIIEpATyphl, TEPMOC, CUCTEMA
OTOIUICHUS JJOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBasi TypOMHA, JBUTATEIh

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba BUJIAd DJICKTPUUCCKHUX 3apPAI0B

32
33

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHS 3JIEKTPUIECKOTO 3apsiia

34

DnekTpuyeckoe mnose. Hanpsok€HHOCTH siiekTpuyeckoro mnois. [lpuHiun

CYTNEPIIO3UIINH JIEKTPUUECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »siexkrpuueckux 3apsaoB. [IeHCTBHE DIEKTPUYECKOrO IOJIsS Ha

anekTpuyeckue 3apsiibl. [[pOBOJHUKN U TUAIEKTPUKH




[TocTosHHBIN AEKTpUUECKU TOK. J[eCTBUS AIeKTprUUecKOro Toka. Cusa Toka.

Hanpsixenue.
3.6 I=q/t,U=A/
DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE AIEKTPUUECKOE COIIPOTUBIICHHE:
3.7 R =pl/S
18 3akon OMa i yyacTka anekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHNE IPOBOAHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapamrensHOE COEIMHEHNE TPOBOJHUKOB PABHOI'O CONPOTUBIICHUS:
U=U:I=1+1; Rzi.
2 2 >
CMeniaHHbIe COEJUHEHNS IPOBOIHUKOB
PaGota u mourHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoyns — Jlenma:
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOE MOJ€ NPSIMOTO NPOBOJHUKA C TOKOM. JIMHMM
MarHMTHON MHJyKIIUU
313 MaruutHoe 1oJIe TOCTOSIHHOIO MarHuTa. B3auMmoJeicTBUE IOCTOSHHBIX
MarHuToB
3.14 JleficTBrEe MarHUTHOTO IT0JISI HA IPOBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABnenne aneKTpoMarHuTHOM UHAYKIMU. [IpaBumno Jlenna
IIpaxmuueckue pabomul
W3mepeHue  INEKTPUYECKOTO  CONPOTHMBIICHUSA  PE3UCTOPA;  MOIIHOCTH
3.16 AJIEKTPUUYECKOTO TOKA; pabOThI 3JIEKTPUIECKOTO TOKA.

I/ICCJ'IGIIOBaHI/Ie 3aBUCUMOCTH CHJIbI TOKA4, BO3HHKAOOICTO B IIPOBOIAHHKE

(pe3ucTophl, IaMIouYKa), OT HAMPSHKEHUS Ha KOHI[aX MPOBOTHUKA; 3aBUCHMOCTH




COIMPOTUBJICHUS OT JJIMHBI ITPOBOJHUKA, INIOMIAAN €T0 IMOIICPEYHOro CCYCHU U
YACIBHOT'O COIIPOTUBJICHUS.

HpOBepKa ImpaBujia JJId SJICKTPUUCCKOTO HAIIPSXKCHUA IIPU ITOCIEA0BATCIIBHOM
COCAMHCHNHN MPOBOAHHUKOB; IIpaBUJia JIA CHUJIbI 3JICKTPUYCCKOIO TOKa IIpU

napayuieIbHOM COE€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suyeckue s6NeHUs 8 nNpupode: DIIEKTpUUYECKHE sBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMJITH, Ipeiid MOIF0CcoB,
POJIb MATHUTHOTO IOJISL 17151 )KM3HU Ha 3eMle, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoiicmea: >JIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTaT,
CUETUMK  DJIEKTPUYECKOW DHEPruU, DIIEKTPOOCBETUTEIBHBIE IMPUOOPHI,

3.18 HarpeBaTelIbHbIE ANEKTPOIPUOOPHI (mpumepsr), ANEKTPUYECKUE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, SJEKTPOABUTATENh TOCTOSHHOTO TOKa,
TE€HEPATOP MOCTOSHHOIO TOKA

3.19 DJIeKTpOMarHuTHbIC BOJIHBI. [11Kkasa 31eKTpOMarHuTHBIX BOJH

3.20 JlyueBas mogens cBeta. [IpsmMonnHeiiHoe pacipocTpaHeHUe CBeTa

3.21 3akoH oTpaxkeHus cBerta. [Imockoe 3epkaino

3.22 [Tpenominenue cBeta. 3aKOH MPEIOMIICHHUS CBETA

3.23 JHucnepcus cera

394 Jlunza. Xon mydeit B muH3e. @okycHOE paccTosiHue JIMH3bI. OnTHYecKas cuia

' muu3bl: D = 1/F

3.25 I'ma3 kak ontudeckas cucrema. Onruueckue mprudopbl
IIpaxmuueckue pabomul
###Par#t#lI3mepeHrne ONTHUYECKON CHIIBI coOMparomiei JTUH3BI; (HOKYCHOTO
paccTostHusI coOMparoIel JTUH3HI (0 CBOMCTBY PaBEHCTBA pa3MEPOB MpeaMETa
1 U300pakeHusl, KOT/1a IpeIMeT Pacoio’KeH B ABOMHOM (oKyce), MoKa3aTens

3.26 MPEeIOMJIEHHUS CTEeKJIA.
###Par#t#llccnenoBanue cBOMCTBa U300paKEHUs, TIOTYYEHHOTO C MTOMOIIBIO
coOuparomiel JTUH3bI; U3MEHEHUS! (POKYCHOTO PAacCTOSHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJjia IPEJIOMJIEHUsI CBETOBOIO Jiydya OT YIJia MaJIeHHs Ha
TPaHMIIE «BO3IYX — CTEKIIO»

327 Qusuuyeckue senenuss 6 npupoode: 3atmenus Comnnua u JlyHbl, 1BeTa Ted,

‘ ONITHYECKHUE SIBJIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MEPax)
308 Texuuueckue ycmpoticmea: OYKHM, TEpHUCKOM, ¢GoToanmapar, ONTHYECKHE

CBETOBO/IbI




KBAHTOBBIE ABJIEHUA

PannoaktuBHOCTH. Anbda-, 6eTa-, ramMmma-u3aydenus. Peaknuu anbga-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anba-gactui. Ilmanerapras Mopaensb

' aToMa

4.3 CocrtaB aToMHOTO siApa. M30TombI

4.4 [Tepuon nmonypacnana aTOMHBIX SIAEP

4.5 SAnepHble peakiuu. 3aKOHbI COXPAaHEHUSI 3aPsI0OBOIO U MaCCOBOT'O YUCEN
Quzuueckue s61eHuUs 8 Npupode. €CTECTBEHHBIN pPaauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJOB,
JENCTBUE PAAMOAKTUBHBIX M3TyYECHUN HA OPTraHU3M YeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOT, MHANBUAYATbHBIN JO3UMETp, KaMepa

BI/IJ'ILCOHEI, AACpHad OHCPIreTUKa




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka: 7-i kiacc: 6a30BbI YPOBEHb: YUEOHUK; 3-€ U3jaHue, nepepaboTaHHOe
[Mepoimkun .M., Banos A.W. AxiimonepHoe obiiectBo «3naTenscTBo
«IIpocsemenue»

» Gusuka: 8-i kiacc: 0a30BbI YPOBEHB: YUEOHUK; 3-€ U3/IaHUE, TepepadoTaHHOE
[eppimkun .M., BanoB A.U. AkimonepHoe o61miecTBo «M31arenscTBo
«IIpocsemenue»

» ®uzuka: 9-i knacc: 6a30BbI ypOBEHb: YUEOHUK; 3-€ U3aHue, nepepadoTaHHOE
[leppiikua .M., I'ytHuk E.M., iBanoB A.W. u 1p. AKMOHEpHOE 0011IECTBO

«M3parenbctBo «lIpocBemienne»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET
[Topran wHGOPMAIIMOHHO-METOIUYECKON TOIIEPIKKHU MOJIb30BaTeNeh

DOI'NC «Mos mikosiay
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