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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIO)KEHHH M TpeOOBaHMU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Conmepxanue mporpaMmbl 1O (U3MKE HANpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAarOUIMXCSI M OPTraHU3ALMI0 H3Y4YCHHS
bU3MKKM Ha NESITEIIBHOCTHOW OCHOBE. B mporpamme mo (u3uke yduUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHs, a TAKKe
MEXKIPEIMETHBIC CBA3M €CTECTBEHHOHAYUYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), Mpejjiaraet NpuMEpHyI0 MocIe0BaTeIbHOCTh
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt mporpaMmbl 10 Y4eOHOMY TIPEIMETY.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YU€OHBIX
IPEIMETOB, IMOCKOJBbKY (PU3NYECKHe 3aKOHBI Jie)KaT B OCHOBE MPOLECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuend u GU3NIECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH0 KapTHUHYy MHpa,
MpPEeNOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opnna U3 THaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHusl COCTOMT B (POPMHPOBAHUM €CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CJIEIYIONTUMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTeCTBEHHOHAYYHYIO
IPaMOTHOCT:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIIGHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIICIOBAHMS;

e UHTEPIPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTesIbCTBA JIJISl OJIYYEeHHS BBIBOJIOB.

[lenn wu3yueHuss (PU3NKK HAa YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Pusmka» B



oOpa3oBaTtenbHBIX opraHusauusax Poccuiickoit @enepanuu, peaau3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMBI, YTBEPKACHHONH pElICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K4BH).

Heau uzyyenust pu3uKu:

npuoOpeTeHne HHTEepeca M CTpeMJIeHHS OOydYalolmuXcsl K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUs U (POPMUPOBAHHE
UCCJIEIOBATENIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa H3y4deHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;
(GopMupOBaHKE TPEJICTABICHUNA O POJM (U3MKH ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo¢eCCUOHAIBHON JIeSITEIbHOCTH, CBSI3aHHOW C (DM3MKOM, MOATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBJICHUH.

JlocTrkeHne 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

NpuoOOpeTeHNUE 3HAHWMM O JUCKPETHOM CTPOCHHUM  BEMIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpPETEeHNUE YMEHUN OMUCHIBATH U OOBICHATH (DU3UYECKHUE SBICHUS C
UCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHE METOJIOB PEIICHUS TMPOCTEUITUX PacUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHUE MPUEMOB pabOThl ¢ UHpOpMaIuend (PU3NIECKOTO Coaep KaHus,
BKJIIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCHUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha w3ydenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HefIeNi0).



[Ipennaraemseiii B mporpaMmMe mno (pu3uke mnepedeHpb JadopaTopHbIX padoT u
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT'0 SK3aMeHa 10 (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U NpoUeaypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoOB MaJbIX TEN.
5. M3mepenue Temmeparypsl HNpU HOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue mcciaenoBaHMs MO NPOBEPKE TMIOTE3bI: JAJBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BemecTBa: aTOMbl W MOJEKYJNbl, HX pa3mepbl. OmbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
Temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHUSL.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI IO HAOJIIOACHUIO TEIVIOBOIO PACHIMPEHHMS Ia30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JBUKCHHUSL.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cumita Kak XapakTEepUCTHKaA B3auMOAEHCTBHS Ten. Cuiia ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHue B NpUpPOEe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBXKEHUs OpycKa WM IIapuKa IIo
HAKJIOHHOM TIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS] HOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJAMU, KUIAKOCTSIMU U Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHOW 000moukn 3emiu. OmbiT Toppuuerm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIONIEH CHUIIBI OT 00bEMa MOTPYKEHHOW YacTU

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJIAaBaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Teja B BOJE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIHME 3aBUCMMOCTb BBITAJKUBAIOIICH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

o vk w N e
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Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIHs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. l[IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIBI TPEHUS NPU PABHOMEPHOM JABM)KEHHUU Tela

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKON TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsiss sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJelbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHUS.

BnaxnHocTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJibHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKCHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJCHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B KHUAKOCTIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
a1 ydactka uend. llocienoBarenbHOE W MApaJJIEIbHOE  COEIMHEHUE
MIPOBOJHUKOB.

PaGora u wMmomHOCTh 3neKkTpudeckoro Toka. 3akoH Jlxoyms—JIenma.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1oJe  JJIEKTpUYecKoro Toka. [Ipumenenume
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SABneHne 3yeKTpoMaraHuTHON MHAYyKIMU. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTouHMKM TOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKUJIKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHUMOCTh HANpPAaBJIEHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOJAHUKH U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKCHUST HAa PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia 1Jii CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKCHHS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHUTHOTO TMOJs  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENBHON YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEWHOe JBkeHue. CBoOoaHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTtepuanbHON TOUKH. AOCOIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass pabora ¥ MOIIHOCTB. PabGoTa cMiI TSIKECTH, YIPYTOCTH,
TpeHusi. CBA3b 3HEPruM U padoThl. [loTeHInanbHas 3Heprus Tea, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPTUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HalnroneHune MexaHM4eCcKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PaBHOYCKOPEHHOTO JBUKECHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl Tella U ACUCTBYIOIIEH HAa HEro
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre UMITYJIbCa IIPA HEYIIPYTOM B3aHUMOJICCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON DHEPTUU TP JABUKEHUH TeEJIA MO IEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKU BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoOWCTBa MeEXaHWYeCKUX BOJIH. [IpoposibHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGOmrogenue konebaHuM Ten MOJA ACHCTBUEM CUJIbI TSXKECTH U CHUIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

6. OnbITbI, JIEMOHCTPUPYIOLIME  3aBUCHUMOCTb  Iepuojaa  KojeOaHui
IPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BoJHBL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. OnTuueckas cucrtema (QoToamnmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEpUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

S A A B

3. I/ICCJ'IGI[OBaHI/Ie 3dBHUCUMOCTHU YyTJIa IMPCJIOMJICHHUA CBCTOBOI'O Jiyda OT YyTJia
NaacHuA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U NMOrolieHre cBera aroMoM. KBaHThI. JIMHEHYaThle CIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sAxpa. HWszoromsl. PaanoaxtrBHBIE
npespamienus. [lepuon nmomypacnana aTOMHBIX SI€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BoAopoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE SHEPIHHM YacTULBI IO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCEro Kypca (PU3UKH, a TakkKe JUIsl MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX 00€CTeuynBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHMs, pelaTh 3aJa4d, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

HAa OCHOBE TIOJNIyYCHHBIX 3HAHUU pAacloO3HaBaTh M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAmMOOJIee BAXKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHU A

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpoOpMUpOBaHBI CIEIYIOUIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMSA:

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHUW, BAXKHEHMIIEH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTU TpaBUi 0O€30IaCHOrO TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOporax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



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

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOheCCHid, CBSI3aHHBIX ¢ (DU3UKOH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMS Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AIBHOTO XapaKTepa 3KOJIOTHYECKHX MpoOJieM W MyTed HX

pelieHus;

e 8) amanTanmuum K HM3MEHSIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITETIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JaCTH
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MYECKHX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIUSHHUS Ha OKPYXAIIIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE TO3HABATEIbHbBIC YHHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISABIATHP M XapaKTEpU30BaTh CYIIECCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISBJISITHh TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HW3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJIBKHUX BAapHAHTOB pEIICHUs, BHIOOP Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEIOBAHMS,;

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, MHCTPYMEHTHI U 3alpOChl MPH MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJa4dl  HECIOXKHBIMU
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)XaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMATH IIEJTH COBMECTHOW JIESATEIILHOCTH, OPTaHU30BBIBAThH JCHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANpABJICHUIO M KOOPAMHUPYS CBOW JEHCTBHS C JPYTUMHU
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalHUsX, TPEOYIOUIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATBCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOSATENbHO COCTABIAThH aJITOPUTM pelieHHs (PU3MUECKON 3a/1auu Uiu
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYalluu U NIPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS)  Ppe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3MYECKOr0 HMCCIEAOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYallUi, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIOTO;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 KJiacce peaMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbleé COCTOSIHUS BellecTBa (TBEPHOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEeKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh sABieHus (auddy3us, TEMI0BOE JABUKECHHE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEepeAadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamu, arMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (UBUYECKUX  SBICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUSA C PAa3JIMYHBIMU CKOPOCTAMHM B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJEC U TEXHUKE, BIIUSHUE
aTMoc(epHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHH;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tela, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KHUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWJbl, KOY(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETUYEeCKass M TMOTEHIMaTIbHAs JHEPTUsi), NMPU ONHCAHUU TPaBUIBLHO
TpakTOBaThb  (U3MUECKUH  CMBICI  HUCIOJIB3YeMBIX  BEJIMYMH, HX
000O3HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (DM3UYECKUX BEJIIMYUH;
XapakTepu30oBaTh CBOWCTBA Tes, (DU3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHS CHII (BAOJb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TOE€ MpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBS3bIBAIOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIE
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PYAOBAHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHW JIBJKEHMS Tela, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIOPYroCTH OT YAJUHEHUS NMPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY U
BBIMOJHATh M3MEPEHUs, Clenysl MPeajoKEHHOMY IUIaHy, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIETIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE NICKOMOW BEJIMYMHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phluar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (PM3MYECKHUX SBJICHUN U HEOOXOAUMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPaBHEHUS] PA3JIUYHBIX HCTOYHUKOB BBIJEISATH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JIUTEPATypy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHET, BianeTh NMpuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO COACPKAHUSA, B TOM
qyclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHHUS O pe3yjbTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
O0513aHHOCTH B TPYIIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy 00yuenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeJa, HACHIICHHBIA W HEHACHIIICHHBIA Iap, BIAXHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE IOJIE, IPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyuath ABJICHUS (TEIUIOBOE pacCUIMpPEHUE M CXKaTHhe, TeIionepesaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3anusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHTYKIIHS)
[0 OINWCAHWID HMX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX  (PU3MYECKUX  SIBJICHHM B
OKpY’)KalollleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKUE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoaOCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBA (TIpHU3HAKH) (PU3MUECKHUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUloTa
TUIaBJICHUS, yJeldbHAs TeIUIoTa NapooOpa3oBaHMs, yJeldbHas TeIuioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXa, JJICKTPUYECKHU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNPH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEINYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKOM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH Oma JiJIs yyacTKa 1enH, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPUEHTHPOBAHHOTO XAPAKTEpa: BBIABIIITH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIM3a
YCJIOBHUS 3aJauyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHHs] 3aJaud, BBIOMpATh 3aKOHBI U (POPMYJIBI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys ONHCAHHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUSI UCCIIENOBAHUS, A€IaTh BBIBOJIBI;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUID (U3UYECKUX SABJICHUA WU
¢u3nyeCKuX CBOWCTB TeN (KaNMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATypbl KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJiM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa MPOBOJHHUK C TOKOM, CBOWCTBA AJIEKTPOMArHMTA,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXHOCTH BO3/yXa, CHUJIBI TOKA, HAIpPSKEHUS C MCHOJIb30BaAaHHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JpPYro C  UCHOJIb30BAaHUEM  TMPSMBIX  HU3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TOMEPEYHOro
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIENOBAHUE TIOCIEHOBATEIIBHOIO M NApPaJUIEIbHOIO  COCAMHEHUHN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYMH (yZIesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETP, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPIHH, 3JIEKTPOOCBETUTEIHHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMBI 3JIEKTPUUECKUX
Heneil ¢ mociuea0BaTeNIbHbBIM U MapajljIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasznuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHWNA B TIOBCETHEBHOM
KU3HH JJ1s1 oOecrieueHnsi 6€30MacHOCTH MpU oOpareHuu ¢ mpudbopamMu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHUH H MYyTEM CpaBHCHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3MUECKOTO  CONEpKaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetn MaTepHET, BlageTs mpuéMaMu KOHCIICKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
ComepKaHWsl, B TOM 4YHCIE TYOJMYHO TIPEACTABISITh PE3YIbTAThI
MIPOCKTHOW WJIM HMCCIEIOBATEIBCKON NEATCILHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINEH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (U3UUCCKUX
IPOIIECCOB pacHpeAensiaTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHIMOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSATEeILHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHIy 00yueHus B 9 kJjiacce nmpeaMeTHBIC pe3ybTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXaHWYECKOTO NBHXKEHUA, Achopmarus
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK, JJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKaHMS U TOTJIONICHUs, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBIDKEHHE, CBOOOJIHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE PaCIpOCTPAHCHUE, OTPAKECHHE W IPEIOMIICHUE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITYYEHHUsI) TI0 OMTMCAHUIO UX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBHI, ABMKEHUE TIaHeT COTHEYHOU CHCTEMBI, pEaKTHBHOE
JMBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JIEWCTBUE BHUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaguoOaKTUBHBIN (OH, KOCMHUYECKHE JTydd, PAAHMOAKTUBHOE H3IydEHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIEC CBOMCTBA Tel M (PU3MUECKHE SIBJICHUS, UCTIONB3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh TeJlla IpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIAJEHHUs, BEC Tejla, HUMITYJIbC TelNa, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOoJHAs MEXaHWYecKas >HEeprus,
MIEPUOJT M YacTOTa KOJIeOAaHWH, TJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPH OTHUCAHUHU
MPaBUJIBLHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
0003HAaUEHUsI W €IUHUIIBI (PU3MUYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIUE JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTHMHU BEIMYHMHAMH,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHHS 3apSIOBOTO M MACCOBOTO YHUCE



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEpa: BBISABIISTH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THhle 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOJAUTH PACUEThI U
OLICHMBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (usmueckon
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX U JIMHEHYaThIX CHEKTPOB H3IIyUYECHMUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHUE U3MepseMol BeIHYUHBI ((OKYCHOE pPaCCTOSHUE
coOuparoieii JUH3bI), OOOCHOBBIBAaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [BIKEHUHU 0€3 HayaJlbHON CKOPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MpEeIoMJICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO MaJieHUs, KECTKOCTh MPYKUHBI, KOIPPUIMECHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHUs, cOOMpaTh SKCIEPUMEHTATbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepU30BaTh TMPHUHIUMBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUusA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBax (PU3MYECKHX SBJIEHUM M  HEoOXoauMmble (u3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAIOLIEH JIUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOACHHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh



MyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOJIYYeHHON MHQOpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TIPU 3TOM TI'PAMOTHO  HCIIOJNb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT M3y4aeMoro paszfena (U3HKH U CONPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
KonTpoabubie | IlpakTnueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

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

11 ®dusuka - HayKa O IPUPOJE 2 bu6muorexa LHOK
' K PHpOA https://m.edsoo.ru/7f416194
bubnnorexa [JOK
1.2 ) 2 1
S https://m.edso00.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHAYUYHBIH METOI TO3HAHHSI 2 1 o 16104
Hroro mo pazueny 6

Pa3nes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

2.1 CtpoeHue BelecTa 1 bubmorexa LOK
' P B https://m.edso0.ru/7f416194
59 JIBM>KeHUE U B3aUMOJICHCTBUE YAaCTHII 2 1 bu6mmorexa [IOK
' BEILECTBA https://m.eds00.ru/7f416194
bu6nmoreka [JOK
2.3 A 2
FPETATHRIE COCTORHIT Befmertsa https://m.edso0o.ru/7f416194
Wroro no pazueny 5
Pa3nen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
3.1 MexaHndyeckoe JBUKEHNE 3 bubmnorexa [IOK

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

3.2 Wuepuus, macca, II0THOCTh 4 1 bu6mmoreka [JOK



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

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

bubmuorexa [JOK

33 (-una. Bunkt cin 14 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 Hasnenue. [lepenaua naBiaeHust TBEPAbIMU 3 bubnmoreka [JOK
' TEeJIaMH, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Hlaprerie KAKOCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATmoChepHOE AaBCHHe 0 https://m.eds00.ru/7f416194
44 JelicTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Htoro no paznemny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
o1 Pabora 1 MoIHOCTE 3 1 https://m.edsoo0.ru/7f416194
bu6mmorexa [IOK
52 Hpoctere mexarmsM > 1 https://m.eds00.ru/7f416194
bu6nmoreka [JOK
>3 Mexattireckas SHepris 4 1 https://m.edso0.ru/7f416194
Wroro no pazueny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



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

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. TensoBble siBJIeHUS
. bubmmoreka [JOK
11 CTpocHHe i CBOHCTBA BeLCCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CTVIOBBIC HPOLECCht > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICICTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 IToCTOSHHBIN IEKTPUUECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABJICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 4
IICKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszngen 1. Mexanunueckue siBJeHUSA
11 MexaHU4YeCKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' ONMCaHUsA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B % 20 1 3
SAUMONCHCTBIE Te https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pasznea 2. Mexannueckue KoJ1e0aHUA U BOJIHEI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMHUECKHE KOTCOaHHS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHHMHCCKHE BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Paznen 3. BHCKTPOMaFHI/ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

31 DNeKTPOMarHuTHOE TOJIE U 6 5 bubnuotexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nes 4. CBeToBble IBJICHUS

41 3aKOHbI pacIpOCTPAHEHUS CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue 1 moriomieHne cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (CTpOCHiiie ATOMHOIO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Paznea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOAYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 2 bubnnorexka [JOK
' Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
H3YYeHH S

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

®du3nka — HayKa 0 PUPOJIE.
SBnenns npupojibl. Guzndeckue
SBJICHUS

MeXaHI/I‘leCKI/Ie, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

dusnueckue BeIUUUHbI U UX
U3MepeHue

Ypok-uccnenosanue "M3mepenue
TEMIIepaTyphl P TOMOIIN
XKHUJIKOCTHOTO TEPMOMETpA U JaTYHKA
TeMneparypol”

Kaxk ¢usuka u npyrue ecTeCTBEHHBIE
HAayKH U3Y4aroT OPUPOY.
EcrecTBeHHOHAaYUYHBIN METO
no3HaHus. Onucanue GU3NIeCKux
SIBJICHUM C TTOMOILBIO MOJIeIeH

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

VYpok-uccnenosanue "IIposepka
TUIIOTE3bl: JAJbHOCTH MOJETA MIapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJibIirie, yeM OOoJIbIIe BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BemiecTBa. ONbITHI,

7 JIOKa3bIBAIOIINE TUCKPETHOE bubmorexa HOK
p https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBr>KeHUE YacTHI] BELIECTBA bubmmorexa [TOK
HBet https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIbITHI 110
9 HaOJFOJICHUIO TEIIJIOBOTO PACIIUPEHUS
rasoB»
10 ArperaTHbple COCTOSIHHS BEIIECTBA
B3aumocBs3b Mex 1y CBOMCTBaMU
BEIIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUN
BOJIBI
Mexannueckoe IBHKEHUE.
12 PaBHoMepHOE 1 HEpaBHOMEPHOE bubmorexa LOK
p P P https://m.edsoo.ru/ff0a05c6
JIBIDKEHUE
bu6mmoreka [IOK
13 Ckopocthb. EqUHHUIIEI CKOpOCTH
p a 1t P https://m.edsoo.ru/ff0a079c
14 Pacuer myt u BpeMeHH ABIKEHUA bubmmorexa [IOK
yr p a https://m.edsoo.ru/ff0a0ae4
Wuepnust. 3akoH nHepLUN.
15 BSaIfMO,HCﬁCTBHe TeJ‘IpKaK IpU4rHa bubmmorexa [TOK
P https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBUKEHUS TeIl
IInotHoCTH BemiecTBa. PacueT Macchl bu6mmorexa [IOK
16
1 00beMa Tella I10 €ro IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «Onpeznenenue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTH TB épI[Ol"O TCIIa»

Pentenue 3amau mo treme "IlimoTHOCTH

bubmuorexa [JOK

18 BeniecTa’ https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepuCTHKa
19 B3auMoaercTeus Teir. Cuiia
ynpyroctu. 3akoH ['yka
JlaGopaTtopHas pabora «3yueHue
20 3aBHCUMOCTH PACTSHKCHUS
(medopmanum) NpyKUHBI OT
IIPUJIOKEHHOHN CUIIBI»
21 SBnenune Tarotenus. Cuia TSHKECTH
CBs13b M@Ky CHIION TSKECTH U
22 Maccoii Tesa. Bec Tena. Pemenue bubmmorexa LOK
| " https://m.edsoo.ru/ff0a1778
3azad rno teme "Cuia TSKecTH
93 Cwiia TSKeCTH Ha JPYTrHX IJIaHeTax. bubnuorexa [JOK
Du3nyecKue XapakTepUCTUKH TIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepetine cit. JliHamomeTp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778
CrnosxeHue IByX CUJI, HalIPaBJIEHHbIX
26 0 OJTHOM MPSIMOM. bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHOpelcTBYIOIAS CHIT
97 Pemenue 3amay mo Teme
"PaBHonelicTBytOMmAast cui'”
78 TpeHue CKONbKEHHS U TPEHUE TTOKOSI. bubnmnoreka [JOK
Tpenue B Ipupoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHas pabora «3yueHue bubnuorexa [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBHCUMOCTH CHUJIbI TPCHHUS
CKOJIbJKEHUS OT CUJIBI aBJICHUS U
XapakTepa COMpHUKaCAIOUINXCS
MTOBEPXHOCTEM»

https://m.edsoo.ru/ff0alcc8

Pemenue 3amau Ha onpeaencHue

30 PaBHOAECUCTBYIOIIEH CUIIbI
Pemenue 3anau o remam: «Bec

31 Tenay, «I'padudgeckoe n300paxeHue bubnnoreka [HOK
cuny, «Cunsly, «PaBHoAeHCTBYOIIAs https://m.edsoo.ru/ff0alde0
CHII»

KonTtponpsHast pabora no Temam:
«MexaHnueckoe JBKeHney, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I"padrueckoe n300pakeHUE CHIIY,
«Cuab»

33 Jasnenue. CriocoObl yMEHbILICHUS U bubmuorexa [JOK
YBEJIMUCHHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue ra3a. 3aBUCUMOCTh

34 JaBJIEHUS ra3a OT 00hEMa bubmmorexa [IOK

’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
Ilepenaua maBieHus TBEPABIMU
35 TeJ'II.)’:ll\jIII/I )KSJIKOCTSIMI/I b3 Ir):113aM1/1. bubmorexa LOK
’ https://m.edsoo.ru/ff0a25b0
3akon [lackans

36 JlaBneHue B )KUIKOCTH U Ta3e, bubnmnoreka [JOK
BBI3BAaHHOE JEHCTBHUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3agau o teme «Jlapnexue B bu6mmorexa [IOK
SKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826

38 CooOrmaronuecs COCyIbI bubmuoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

39 Pnpagmieciuii npece https://m.eds00.ru/ff0a3136
40 Manowmetpsl. [lopriHneBoii
JKUJIKOCTHBIM HAcOC
Atmocdepa 3emn. [IpuanHs
CyIIIECTBOBaHUS BO3 HOM
41 }gﬂ 3e 3 IZ/IH;I/IMOCTL bubmorexa LHOK
OPOIOTI SEMITH. 54 https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro aBICHHS OT BBICOTHI
HaJl YPOBHEM MOPsI
bu6mmoreka [IOK
42 Bec Bozmyxa. AtmocepHoe naBiieHue httos://m.edsoo.ru/ff0azbsa
43 H3mepeHne aTMOChEepHOTo AaBIICHUS. bubnuorexa [JOK
OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(HEPHOTO
44 TS)HI; BHEM bubmuorexa [JOK
FABJICHI OT BLICO A YpoBHE https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
6 Pemrenue 3agad mo reme
"AtmocepHoe naBieHue"
€HCTBUE KUJIKOCTH U Ta3a Ha
47 Aeitcrs HB X Telo bubmuorexa [JOK
TOTPYCHHO® 1o https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHas pabota «OrnpeneneHue
48 BBITAJIKUBAIOIICH CHJIBI, bu6mmorexa [IOK

HeﬁCTByIOIHCﬁ Ha TCJIO, IMOIPY>KCHHOC
B XXUJAKOCTB»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJIE OT 00BEMA MOTPYKEHHOM
B )KHJIKOCTh YaCTH TEJIa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnas pabota
"KoHncTpynpoBanue apeoMeTpa Uiu
KOHCTPYHPOBAHUE JIOJKH U
ompezeneHue e€ rpy3onoabEMHocTH"

52

Pemenue 3anay no temam: «llnaBanue
cynoB. Bo3nyxomnaBanue»,
«/laBiIeHHE TBEPIBIX TEJ, JKUIKOCTEU
Y Ta30B»

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

53

Mexanunueckasi pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MomHocTts. EaquHuiier MoniHocT

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noanéMe 1o JectHuie"

56

[IpocTsie MexaHn3mel. Peryar.
PaBHOBecue cuit Ha peryare

57

KonTtponbHas pabora o Teme
«/laBiIeHHE TBEPABIX TEJ, JKUIKOCTEH
u ra3oB» / Bcepoccuiickas
npoBepoyHas pabota

58

PeseprubrIit ypok. PabGora ¢ Tekctamu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

1o Teme «JlaBneHue TBEPABIX TEI,
JKUJKOCTEH U ra3oB» / Beepoccuiickas
poBepovHas paboTa

59

Prruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopaTtopHnas pabota
«HMccnenoBanue ycioBHi paBHOBECHS
pbIyara

0.5

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

60

Pemenue 3amau 1o teme «Y CIIOBUSA
paBHOBCCI/ISI pmqara»

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

61

KoaddunmenT noneznoro neicTBust
mexanusMma. Jlaboparopnas pabora
«M3mepenne KIIJI HaknoHHON
TUIOCKOCTHY

0.5

62

Pemrenne 3agau mo treme "Pabora,
MomHocTh, KITJT"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexannueckas YHEPTrusl.
Kunernueckast 1 noTeHIMaIbHAS
JHEprus

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

64

3aKOH COXpaHEHMsI MEXaHUUECKON
JHEPruu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIEpUMEHTAJIBHOE OIIPEIEIICHNAE
W3MEHEHHUS KUHETUYEeCKOU 1
MOTEHLNATbHON YHEPTHH MTPU
CKaThIBaHUH TeJia 110 HAKJIOHHOM
IIJIOCKOCTH"

66

KonTponbhas pabota no teme
«PaboTta 1 MOLITHOCTB. DHEPTUs»



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

PesepBHbIii ypok. PaboTa ¢ Tekctamu

bubmuorexa [JOK

67 1
o teMe "MexaHnueckoe aIBHKeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHbIii ypok. PaboTa ¢ Tekctamu
68 no Teme "Padora. MoiHOCTb. 1
Oneprus"
OBILEE KOJIMYECTBO YACOB I10 68 4 12
[TPOT'PAMME
8 KUIACC
No Tema ypoxka KonnuecTBo yacos Jara DNEeKTPOHHBIE U(POBE
/11 u3ydeHus | 00pa3oBaTelibHbIC PECYP
Bcero| Kontponwsubie | Ilpaktuueckue
paboThI paboThI
1 |OcHOBHBIE MOJOKEHUS MOJEKYISIPHO-KUHETUYECKON TEOPUU U 1
WX OTBITHBIC TIOTBEPIKICHUS
2 |Macca u pa3mep aTOMOB U MOJICKYJI 1
3 | ArperaTHble COCTOSHUS BEIIECTBA 1
4 | Ypok-koHpepenuus "Kpucramiyeckue u amop(Hble Tena. 1
I'paden. [TomyueHne nCKyCCTBEHHBIX aIMa3oB"
5 |CmaunBaHue U KanwUIsIpHOCTh. [l0BEpXHOCTHOE HATSKEHUE 1
6 |TermoBoe pacmmpeHue u cxaThue 1
7 | Tennosoe nBuwxenue. Temneparypa 1



https://m.edsoo.ru/ff0a4ee6

TemmnepaTypHbIe HIKaIbI

9  |BHyTpeHHSss SHEPTHs U CIOCOOBI €€ U3MEHEHUS

10 |Bunasl Teronepenaun

11 |Vpoxk-kondepenmus "Vcnoap30BaHue TEMIOBBIX CBOWCTB
BEIIECTB M MAaTepUAJIOB B LIEJSIX SHEprocoepexenus"

12 |KonuuecTBo TEMIOTHL. Y AelbHas TEIIOEMKOCTb

13 |Ypok-uccienosanue "[IpoBepka runoTe3bl JUHEHHON
3aBUCHUMOCTH JJTMHBI CTOJIOUKA JKUJKOCTH B TEPMOMETPHUECKOM
TpyOKe OT Temmneparypsl"

14 | YpaBHeHHE TeIIOBOTO Oananca. TemiooOMeH U TeII0BOe
paBHoBecue. 3akoH Herorona—Puxmana

15 |[JlaboparopHas paboTta "HccrnenoBanue siBIeHUs TeII000MeHa
MIPU CMEIIMBAHUU XOJIOAHOU U Topsiueit BOAbI"

16 |Pemenwue 3amau nmo teme "TemmooOMeH U TEII0BOE paBHOBECHE"

17 |JlaboparopHas paboTa "OnpeneneHrne KOIMYECTBA TEIIOTHI,
MOJTYYEHHOTO BOJION MIPH TETUIOOOMEHE C HarpeThIM
METaJUIMYECKUM TUIUHAPOM"

18 |[InaBneHue u OTBEpAECBAHHE KPUCTATTUIECKUX BEIIECTB.
VY enpHas TenuoTa miaBJICHUS

19 |Pemenue 3amay no teme "IlnaBnenue u oTBepieBaHNE
KPUCTAJTINYECKUX Ten"

20 |JlaGopatopHas pabota "OnpeneneHne yaeabHON TEMIOThI
IIaBJIEHU JIpaa"

21 |VYpoxk-uccienosanue "CpaBHEHHE MPOLIECCOB MIABICHUS

KPUCTAJUTMIECKUX TN U pa3MsATUSHHUSI IPH HATPeBaHUN
amopdHbIX Ten"




22

[TapooOpazoBanue u konaeHcauus. Mcnapenue

23 |Kunenwue. Y nenpHas TEIUIOTa MapooOpa3oBaHusl. 3aBUCUMOCTh
TeMIepaTypbl KUIEHUs OT aTMOC(EPHOIO AABICHMUS

24 |Pemenue 3anay no teme "IlapooOpazoBanue u kureHue"

25 |VYpoxk-uccienoanue "OObsACHEHHE 3aBUCUMOCTH TEMIIEPATypPbI 1
KUIICHUS OT AaBjieHus"

26 |HacblueHHbli 1 HeHachIeHHBIH nap. BiaxxHocTk Bo3ayxa

27 |Bmaxuocth Bo3ayxa u €€ nsmepenue. Jlaboparopuas pabora 0.5
"OnpeneneHne OTHOCUTENBHOM BIAKHOCTH BO3ayXa"

28 |Pemenwne 3amau no treme "BraxxHocTs"

29 |Pewienue 3a7a4 ¥ aHaIU3 CUTYallUi, CBA3AHHBIX C SIBJICHUSIMU
UCIIapeHMsI U KOHJIEHCALUU

30 [DHeprus TorumBa. YenbHas TEIUIOTa CTOPaHUs

31 |IIpuHuunel paboThl TEIUIOBBIX ABUTATENECH

32 |I[lapoBas TypOuHa. J[Burarenb BHyTpEHHErO CrOpaHHs

33 |KIIJI rerutoBoro aBUraTess

34 |Pemenue 3amau o teme "KIIJ[ TermoBoro asurarens"

35 | Ypok-koHpepenuus "TennoBsle IBUTATENN U 3alUTa
OKpy>Karoleu cpenbl”

36 |TenyoBble MOTEPH B TEIUIOCETAX




37

3akoH COXpPaHECHUA U NPEBpAICHUS SHEPIrU B MEXaHNYCCKUX U
TCIUIOBBIX MpOoHeccax

38 |[loxroroBka K KOHTPOJIBHOU padoTe 1o Teme "TernaoBbie
sBJIeHUS. MI3MeHeHne arperaTHbpIx COCTOSIHUN BelecTBa"

39 |KonrponbHas padora o reme "TerioBsle siBinenus. 3menenue
arperatHbIX COCTOSIHUH BelecTra"

40 |DnexTtpuzanus ten. J[Ba poaa 3apsanoB

41 |VYpoxk-uccienosanue "VccienoBanue cnoco60B pa3iIMuHbIX
BEIIECTB HA3JIEKTPHU30BBIBATHCA"

42 |BzaumopeiicTBre 3apsyKeHHBIX Tell. 3akoH Kymona

43 |DnexTpudeckoe nojue. Hanpssk€HHOCTD 37EKTPUYECKOTO MOJIS.
[TpuHIMI Cyneprno3uIuN SJIEKTPUUECKUX MOTeH

44 |Hocutenu 3JIEKTPUUECKUX 3apsiI0B. DIeMEHTaApPHbBIN 3apsij.
CrpoeHue aToma

45 |3akoH COXpaHEHHUS IECKTPUUECKOTO 3apsia

46 |IIpoBOAHMKH, TUIIEKTPUKU U TIOTYIIPOBOJHUKU

47 | Ypoxk-koH(pepeHuus "DiekTpu3aius B MOBCETHEBHON KU3HH"

48 |Pemenue 3a1a4 1o TemMe "3aKOH COXpAHEHHUS AIEKTPUUYECKOTO
3apsana”

49 |DnexTpuueckuil ToK. ICTOUHUKH 3IEKTPUYECKOTO TOKA

50 |Ypoxk-uccnenoanue "VccnenoBanue 1eiCTBUS AIEKTPUUECKOTO
T10JIs1 HA IPOBOJAHUKY U JUAJIEKTPUKH"

51 |DnekTpuueckuii TOK B METaIax




52

9J'I€KTpI/I‘l€CKI/If/'I TOK B X XUAKOCTAX M ra3ax

53 |DnekTpuueckas 1enb

54 |Cuia Toka. AMIiepmeTp

55 |Dnektpuueckoe HampspkeHue. BonbtmeTp

56 |JlaGopaTtopHas padora "COOpKa M HCIBITAHUE ANEKTPUICCKOM
LIEMIH [TOCTOSIHHOT'O TOKa"

57 |3aBUCHMOCTB CHJIBI TOKA OT HampsbKeHUs. 3akoH Oma J1st
y4acTKa [enu

58 |JlaGoparopnas pabota "HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA,
IIPOTEKAIOILEr0 Yepe3 PE3UCTOP, OT HAMPSIKEHUS Ha PE3UCTOPE U
CONPOTHUBIICHUS pe3ucTopa”

59 |DnekTpuyeckoe COMPOTHUBIICHUE. Y IETbHOE COMPOTHUBRICHUE

60 |JlaGopatopHas pabota "OnpeneneHue yaeabHOTO
COIIPOTHBIIEHUS IPOBOJIHUKA"

61 |[Pemenue 3a1au no teme "DIEKTPUUECKOE COIPOTHUBIICHHE.
VY nenpHOE conmpoTuBiieHne"

62 |Pemenue 3agau no teme "3akon Oma"

63 |IlocnenoBarensHOE U MapaUIENbHOE COSTUHEHHUS TPOBOHUKOB

64 |JlaGopatopHas pabota "IIpoBepka mpaBuiia CI0KEHUS
HaMpPsHKEHUH TIPU TTOCTIE0BAaTEIbHOM COSTMHEHUH JIBYX
pe3uctopon”

65 |Pemenue 3amau o teme "lIlocienoBarensHOE U MapauieIbHOS

COEMHEHUS IPOBOIHUKOB"




66

JlabGopaTopHas pabota "l[IpoBepka mpaBuiia Jyisi CHIIBI TOKA TIPH
[apajieIbHOM COEAMHEHUN PE3UCTOPOB"

67 |Pewmenue 3agau Ha npuMeHeHUe 3akoHa OMa U1 pa3Iu4yHOro
COEIMHEHUS IPOBOIHUKOB

68 |O/IC u BHyTpeHHee CONPOTHUBIECHUE UCTOUHMKA TOKa. 3akoH Oma
JUISL TIOJTHOM LEeTn

69 |Pewmenue 3agau no teme "OJIC, BHyTpeHHEE COIPOTUBIICHHE
MCTOYHMKA TOKA. 3akoH OMma /1151 oTHOU uenu”

70 |JIaGoparopras pabota "Omnpenencane DJ]C u BHyTpeHHETO
COIPOTUBIICHUSI UCTOYHHUKA TOKA"

71 |IIpaBuna Kupxrodga

72 |JlaGoparopnas pabota "IIpoBepka mpasmit Kupxroga"

73 | Ypok-uccinenosanue "M3yueHue BOJIbT-aMIIEPHBIX
XapaKTEPUCTUK HETUHEHHBIX 2JIEMEHTOB"

74 |PaboTa 3meKTpruecKoro Toka. MOIMIHOCT JIEKTPUYECKOTO TOKA

75 |JlaGoparopnas pabota "Onpenenenue paboThl U MOITHOCTH
AIEKTPUIECKOTO ToKa"

76 |3axon J[xoyns-Jlenna. [lorpeduTenu 3MeKTPUIECKOTO TOKA.
KopoTtkoe 3ambikanmne

77 | Ypok-xkoHdpepeHnius "OObsICHEHHE U IPUHLIUI ACHCTBUS
JOMalIHUX JIEKTPOHArpeBaTeIbHbIX IpUOOpOB"

78 |IToaroToBka K KOHTPOJIBHOM paboTe Mo TeMe "DJIeKTpUUecKue
3apsbl. 3apsyKEHHBIE TEJla U MX B3aUMOAEHCTBHS. [10CTOSHHBINM
AIEKTPUUYECKUN TOK"

79 |KontponpHas pabora o Teme "DIEeKTpUIECKHUE 3apsIbl.

3apspKeHHBIC Tela U UX B3auMOJAeHCTBUS. [1oCTOSTHHBIIH
AIEKTPUUYECKUN TOK"




80

ITocTostHHBIE MAarHUTEI. MarHUTHOE MOJIE 3EMIIM U €T0 3HAUYECHUE
JUTSL S)KU3HU Ha 3eMite

81 |VYpok-uccnenosanue "M3ydeHne MaraHuTHOTO MOJIsi TOCTOSTHHBIX
MarHuToOB U UX 00bEIUHEHUH U pa3zelieHuu. Busyanuzanus
T0JIs1 TOCTOSIHHBIX MarHUTOB"

82 |OmnbIT Opcrena. MarHuTHOE 1OJIE 3JIEKTPUUECKOI0 TOKA

83 |OmnbiT AMnepa. MarHuTHOE 10Jie KaTYIIKU C TOKOM.
[IpumeHeHne MEeKTPOMarHuTOB B TEXHUKE

84 |Cuna Amriiepa u omnpeselieHne e€ HalpaBIeHUS

85 |Pemenue 3amay o reme "Cwita Amrepa u onpeneiacHue e
HanpaJyieHus"

86 |DnexTpoaBHUraTenb MOCTOSHHOTO TOKa. Mcnons3oBanue
JJIEKTPOJABUraTeIe B TEXHUYECKUX YCTPOUCTBAX U Ha
TpaHCIOPTe

87 |Bcepoccuiickas nmpoBepoyHas pabora

88 |Bcepoccuiickas mpoBepouHas pabota

89 |JlabGopaTopHas pabota "M3y4ueHue AeMCTBUS MarHUTHOTO TIOJIS
Ha IIPOBOJIHUK C TOKOM"

90 |VYpok-koHdepenuus "[IpakTuyeckoe NnpUMEHEHNE
JNIEKTpoABUraTenen"”

91 |JIabGoparopHas paboTa "KoHcTpyrpoBaHue U H3ydeHue paboTbl
AJIEKTPOJBUTATENS "

92 |JlaGopatopnas pabota "M3mepenune KIIJ[ snexrponBurarensHoi
yCTaHOBKHU"

93 [OmnbiTel @apanes. 3aKOH NEKTPOMATHUTHON MHTYKIIUH.

[IpaBuio Jlenna




94 | Ypok-uccrnenoBanue "VccienoBanue n3MeHEHUH 3HAYCHUSI U 1 1
HaIpaBJIEHUSI UHAYKLIIHOHHOIO TOKa"
95 |Pemenue 3a1a4y o TeMe "3aK0H 3JIEKTPOMArHUTHON MHIYKIIHH. 1
[IpaBuno Jlenma"
96 |Dnektporeneparop. CrocoObl MOIY4YEHHUS ANEKTPOIHEPTUU 1
97 | Ypok-koHpepeHIus "DIEKTPOCTAHIINN Ha BO30OHOBIISIEMBIX 1
ucrouHuka sHepruu. [Ipo6nemsl sxonoruu. TornuBHbIE
3JIEMEHTHI U AJIeKTpoMoOomIn"
98 |KontponpHas pabota "DIeKTpOMArHUTHBIC SBICHUS" 1
99 |Pabota ¢ TekcTamu 1o Teme ""TernoBbie BICHUS" 1
100 |Pabota ¢ TekcTamu 10 TeMe "DIEKTPUIECKUE 3aPSIbL. 1
3apsKeHHbIE Tela U UX B3auMoJiercTeue"
101 {PaGora ¢ Texctamu 1o Teme "IlocTOSTHHBIN AJIeKTpUIeCcKHil TOK" 1
102 |Pabora ¢ Tekctamu o TeMe "MarHuTHbIC SIBICHUS U 1
3JE€KTPOMAarHUTHAsE UHAYKIHUS"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 22.5




9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IIpakTnueckue
n/n Bcero u3ydyeHusi  odpa3zoBaTesbHbIE
padoThI padoThI
pecypchl

1 MexaHnnueckoe JBHKEHUE. 1
MartepuanbHas TOUYKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JIBUKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE nIpsiIMOJIMHEWHOE bubmmoreka [JOK

3 1
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe psiMOTIUHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTh

5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 bubmuorteka [IOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBM)KEHUSI. 1
I'paduk cxopoctu
Jlaboparopnast pabota "Onpenenenue

7 YCKOpEHHUS Tea Mpu 1 1 bubnnorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJIOCKOCTH"

8 CBoOomHoe nagenne tein. OIbITH 1
lanunes

9 PaBHOMEpHOE nBMXKEHUE IO 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOI[ 1 4acCcToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JInHeiHas U yriioBas
CKOpPOCTH

10 LleHTpOoCTpEeMHUTELHOE YCKOPEHHE
1 [IepBe1it 3akon HproTona. Bektop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHOelicTBYIOIIAs cHiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMeHeHHE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnnorexa [JOK
15 Cuna yupyrocti. 3akon Tyka https://m.edsoc%.lglfanecaZ
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTH
17 JlaGopatopHnas pabora «OnpezneneHue bubmmnoreka [HOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnorexa [JOK
18 Cua Tpenus https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3anau mo teme «Cuna bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Onpenenenue bubmuoreka [JOK
K03 dULIEeHTa TPEHUS CKOJIBXKEHUS " https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cumna bubmorexa [TOK
| https://m.edsoo.ru/ff0afb8e
TpEeHUS
99 Cuna Ts5KecTH ¥ 3aKOH BCEMHUPHOTO bu6muoreka [JOK

TATOTEHUs. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

majeHust

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTU U 3aKOH BCEMHUPHOTO bubmorexa LOK
S https://m.edsoo.ru/ff0af5f8
o5 [TepBast kocMuyeckasi CKOPOCTb. bubnmnoreka HOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHONW TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpOTO TENA C BH6J?HOTeKa HOK
3AKPEILIEHHOIT OChIO BPALLICHU. https://m.edsoo.ru/ff0afe36
MowmeHT cunsbl. LleHTp TskecTH
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpOTO TENA C©
3aKPEIUIEHHONW OChIO BPALLICHUS.
MowmeHT cuibl. LienTp TsoxecTn
28 Pemenne 3agau mo teme "MoMeHT bubnmnorexa LIOK
cuibl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe
29 1o TeMme "MexaHH4ecKoe JBIKCHUE. bubmorexa HOK
Baanvoneiicrane Ten" https://m.edsoo.ru/ff0b0408
KonTponbhas pabota no teme
30 "MexaHN4YeCcKOe IBUKEHUE. bubmrorexa HOK
Baanvoneiicrane Ten" https://m.edsoo.ru/ffOb06ec
31 Nmnynee Tena. Umnynbe cuibl. 3aKoH bu6muoreka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXPaHEHHUS UMITYJIbCa. YIIPYroe u
HEYIPYyroe B3auMOJICHCTBUE

https://m.edsoo.ru/ffOb07fa

Pemrenue 3agaud mo reMme "3akoH

bubnunoreka LIOK

32 COXpaHEHUs uMIyJbca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bu6nmorexa [IOK
34 Mexannueckasi paboTa U MOITHOCTh https://m.edsoo.ru/ffob0ag4
Pabota cHIIBI TSIKECTH, CHITBI bubnunoreka LIOK
35
YOPYTOCTU U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
pPaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAIILHOM MOBEPXHOCTH
37 CBsi3b DHEPrUH U PadOTHI.
[ToTenuuanpHas sHEpTUs
38 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHS SHEPTUU B
MEXaHHUKE
40 Jlaboparopnast padota «13yuenue bubnmnorexa [JOK
3aKOHA COXPaHEHUS YHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €TO bubnmnorexa LIOK
XapaKTepPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. bubnunorexa LIOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryeckuil U py>KUHHBIA

MasaATHHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpoxk-uccienoBanue «3aBUCUMOCTb
repuo/ia KojiebaHui OT KECTKOCTH
MIPY>KUHBI U MACCHI TPy3a

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

45

[IpeBparienue sHepruu Npu
MEXaHUYECKUX KOJIeOaHUSIX

46

JlabopaTtopHas pabora «OnpeneneHue
9acTOTHI U TIeproIa KojeOaHuit
MPYKUHHOTO MasiTHUKa)

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

47

Jlaboparopuas pabora «IIpoBepka
HE3aBHCUMOCTH TIepHO/Ia KoJeOaHni
rpy3a, NOABEUIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

bubnuoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHu4eckux BoJiH. [IpogosibHbIE 1
MOIEePEYHbIE BOJTHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenmus "MexaHnndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOIHBI"

50

3Byk. PacnipocTpanenue u oTpaxeHue
3ByKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC

53

VYpok-koupepenius "YIbpTpa3zByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe

but6mmoreka [IOK



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

1o Teme "3aKOHbI COXpaHEHHUS.
Mexannueckue KojieO0aHust U BOJIHBI"

https://m.edsoo.ru/ffOb25f0

KonTponbnas pabota no teme

55 "3aKkoHbI cOXpaHeHUs1. MexaHn4ecKue
KoJ1e0aHus 1 BOJIHBI"
DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
56
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
Ypok-koupepennus "lkana
3JIEKTPOMATHUTHBIX BOJIH. bubnnoreka [JOK
58
Hcnons30Banue 371€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJISL COTOBOM CBSI3H"
VYpok-uccienosanue "M3yuenue
P . 7 bubnuorexa [IOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6¢c
MTOMOIIBI0 MOOMITBHOTO TesedoHa
Pemenue 3agau Ha onpeneneHne
60 YacTOTHI U JJTUHBI SJIEKTPOMarHUTHOM
BOJIHBI
DneKTpoMarHuTHas IPUPO/Ia CBETA.
61 Cko OIZDTI: CBETa BOJIII{)OEHG CBOMCTBaA bubnmorexa HOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounnku ceera. I[IpsaMonuneitHoe
62 acIpocTpaHeHne cBeTa. 3aTMEHUS bubnmorexa [JOK
Pactipoctp ’ https://m.edsoo.ru/ff0b3658
ComHua u JIyHsl
3aKOH OTpa)K€HUs CBETa. 3epKaia.
63 Pemrenne 3amauy Ha IpUMEHEHNE bubmorexa LHIOK
a p https://m.edsoo.ru/ffO0b38c4
3aKOHA OTPAKEHUS CBETA
64 [Tpenomnenue cBera. 3aKoH bubnuotexa [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IIpECIOMJICHUSA CBETA

https://m.edsoo.ru/ffOb3aea

[TosniHOE BHYTpEHHEE OTpakeHUE
cBeta. Mcnonb3oBaHue MoJIHOTO

bubnunoreka LIOK

65
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
JlabGopaTtopHas pabora "VccienoBanue
66 3aBUCHMOCTH YTJIa TIPEJIOMIICHUS
CBETOBOTO JTy4a OT yIJia MaJCHHus Ha
rpanuue "Bo3ayx-crexsno""
Ypok-koHpepernus "Micnons3oBaHue
67 MTOJIHOTO BHYTPSHHETO OTPAYKEHUSI:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JIMH3bI
https://m.edsoo.ru/ffOb3f2c
bubnuoreka [{OK
69 [TocTpoenne n300pakeHuid B TMH3AX
p P https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabota "Onpeznenenue
. bubmuoreka [IOK
70 (OKYCHOT'O PACCTOSHUS U ONTUYECKOM } 1
Guparomeii mmsbr" https://m.edso0.ru/ff0b4206
CHUIBI CO
71 Ypok-koHpepenmus "OnTudeckue bubmuoreka [IOK
JIMH30BbIe MPUOOPHI" https://m.edsoo.ru/ff0cOa7e
bubnmnorexa [JOK
72 I'na3 xak ontuueckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepennus "JledexTs
3penus. Kak coxpanuts 3penne”
PaznoxxeHne 6eoro cBeTa B CIIEKT). B OK
NOJIMOTEeKA
74 Omnbitel HetoTona. Cnoxenue 1

CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/IH

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

CBETa

JlaGopaTopHas padota "OIBITHI 11O
pas3IoKEeHUI0 OeJI0ro CBeTa B CIIEKTpP U

bu6nmoreka [IOK

75
POCTIPHATHIO LBETA [IPSAMETOR [pH X https://m.edsoo.ru/ffOc0e2a
HaOJII0/ICHUU Yepe3 I[BETOBbIE
¢bubTper”
VYpok-nipaktukym "BonHoBbie
76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTephepeHys u audpaxus”
77 Omnsitel Pe3epdopnaa u ruranerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
Hcnyckanue u OrIoneHue cBera
79 aromoM. KBaHTbl. JIuHeiuateie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CIICKTPBI
80 Ypok-nipaktukyMm "Habnrogenue bubmuoreka [IOK
CIIEKTPOB UCITyCKaHUsA" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BUIBI brbmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crtpoenue atomHOro siipa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PanuoakTiBHBIE IPEBpAIICHHUS. bubmuoreka [IOK
N3otomnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubnunorexa LIOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [Tepwon moypacmanga
86 Ypok-koupepenius "PagnoakTHBHBIE bubnmnorexa [JOK

W3JIy4€HHS B IPUPOJE, METULIVHE,

https://m.edsoo.ru/ff0c2126
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TeXHuke"

87

S nepHble peakuuu. 3aKOHBI
COXpaHEHHs 3apsI0BOT0 U MacCOBOTO
YHCel

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CB3U aTOMHBIX sijiep. CBs3b
MAacChl U YJHEPTUH

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3agad no reme "AnepHeie
peakuuu"

90

Peaknuu cunTe3a M IeneHus sSaep.
Nctounuku sHeprun ConHua u 3837

bubmuoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenuus "Anepunas
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3TyUYEHUN HA KUBBIE
opraHu3msl"

92

[ToaroroBka Kk KOHTPOJILHOI paboTe
1o TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBsbI€ siBeHUS"

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota mo Teme
"DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBbic sBneHUS"

94

IToBTOpenue, o0o0IEeHNE.
JlabopaTopHbIie pabOTHI TTO KypCy
"Bzaumopericteue Ten"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenue
paC‘-IeTHI)IX 1 KAQYCCTBCHHBIX 3a/1a4 I10
teme "TeroBsie porecch”

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
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[ToBTOpenue, o6o0menue. Pemenue

bubnunoreka LIOK
96 pacyYeTHBIX M Ka4E€CTBEHHBIX 3aa4 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX apurareinci'
IToBTOpenue, o6o0menue. Pemenue
97 aCYETHBIX M KQYECTBEHHBIX 3a1a4 I10 1 Bubmaorexa ITOK
P A https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTtaHOBOK"
[ToBTOpenue, obo0mIEHNE.
98 JlaGopatopHble pabOTEI 10 KypC 1 1 Bubmaorexa ITOK
" PaTOPHKIE P | ey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
[ToBTropenue, o600menue. Padora ¢
99 TEKCTaMH 110 TeMe "3aKOHEI 1 Bubmiorexa HOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 buGnuorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6meHue. Pabora ¢
101 TCKCTaII:/II/I 10 TEME 'I'HCBeTOBLIe 1 bubnmorexa HOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
IToBTrOopenue, o6o0menue. Pabora ¢
102 TekcTtamu 1o TeMe "KBaHToBag u 1
snepHast pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

[NPOTPAMME
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATHUS

1.2

pas3iindaTtb ABJICHHA II0 OIMMCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHBIX (U3MUYECKUX SBICHUH B
OKpY’KalOIeM MHpE, B TOM 4YHCIIE (PU3NUECKUE SIBICHUS B MPHUPOJE,
IpPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33a/1auy B Y4eOHYIO, BBIIEIATH

CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

1.4

ONKCHIBATh HW3YYEHHBIE CBOWCTBA Tl W (DU3MYECKHE SIBICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPH ONHCAHUU MPABUIIBHO
TpakToBaTb (PU3UYECKUN CMBICI MCIOJNb3YEMbIX BEIMYMH, HX
0003HaueHMs ¥ €AUHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (OPMYIIbI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTH  TpapUKH  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTCPU30BaATb CBOMCTBA TCII, (I)I/I3I/I‘leCKI/Ie SABJICHHUA U IPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpWU OTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MAaTreéMaTU4dYCCKOC

BBIPAKECHHE

1.6

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH IPUYUHHO-CICACTBEHHbIE CBS3H, CTPOUTH
oObsicHeHne W3 | — 2 IJIOTMYecKHWX IaroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOHCTBA (PM3NYECKUX SIBICHUH, (PU3NUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

pemarh pacuéTHble 3aaud B 1 — 2 NEWCTBUA, MCMOJb3YS 3aKOHBI U




(dbopMmyIbl, CBsI3bIBaONINE (PU3NUECKUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHMS 3aJa4yd 3alUChIBATh KPaTKOE YCIOBUE, IIOJACTaBIIATH
¢u3nueckre BeIUUMHBI B (YOPMYJIIBI M IPOBOIUTH PACUETHI, HAXOIUTh
CIPaBOYHBIE JIaHHbIE, HEOOXOUMBbIE JUIs PELICHMs 3a]ay, OLEHUBATh

PEATUCTUYHOCTH MOTYICHHON (PU3UYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPU MOMOIIH
(bu3NYECKUX METOJOB, B OINHUCAHUU HCCIEAOBAHUS BBIACIATH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasiMyarb U
MHTEPIPETUPOBATh MOJYYEHHBIH pe3yibTaT, HAXOAUTh OUIMOKH B

XOJ¢ OIlbITa, ACJaTh BBIBOJBI I1IO €TI0 pC3yJIbTaTaM

1.9

MPOBOAMTH OIBITHl 0 HAONIONEHUI0 (U3NYECKUX SBICHUA WIH
¢u3MYeCKUX  CBOWCTB  Tel:  (opmMynupoBaTh  MIpOBEpsEMbIC
NPENIoNIOKeHNUs, coOupaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0 OIBITa U (POPMYIIUPOBATH BBIBOBI

1.10

BBINOJIHATH NPSAMBIE U3MEPEHHs] C HCIOJIb30BAHHUEM AaHAJIOTOBBIX U
U(PPOBBIX MPHUOOPOB, 3aAMHCHIBATH TOKA3aHUS NMPUOOPOB C YIETOM

3aJIaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI

1.11

OPOBOJUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OAHOH  (HU3UYECKOil
BEJIMYUHBl OT JPYrol C MCHOJIB30BAHUEM MPSAMBIX HW3MEPECHMI,
y4acTBOBaTh B IUIAHUPOBAHMM Y4E€OHOIO MCCIIEOBaHUS, COOUPATh
YCTaHOBKY M BBINIOJIHATh U3MEPEHHUSI, CIENYS NMPEJI0KEHHOMY IIJIaHy,
(buKCUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJIE NPEIJIOKEHHBIX TaOIUIl U TpaQUKOB, A€TaTh BHIBOJIbI

10 pe3yJjibTaTaM HUCCICIOBAHUA

1.12

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUSA q)mnqecxux BCJIIMYHUH, CJICOYs
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPHU BBINIOJIHCHUHA I/I3MepeHI/II71 CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

1.14

yKa3plBaTh NPUHIUMBI  JEHCTBHS TNPHUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapaKTepHU30BaThb IPUHLHIBI JIEWCTBHUS H3yYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOWCTB C IOMOIIBIO WX OMNHMCaHUS,
UCIONBb3YSl 3HAHUS O CBOMCTBAX  (PU3MYECKUX  SBJICHUH H

HeO6XOI[I/IMLIe (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

NOPUBOAUTH TNpPHUMEPHl (HAXOAUTH HMH(QOpMAIMIO O MpHUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NICCKUX 3HAHUI B TOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHECHUS 3I0POBbS U

COOJTIOICHYSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

1.16

OCYILIECTBIISITH OTOOP MCTOYHHKOB MH(POpPMALUU B ceTu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUH W MYTEM CPAaBHEHHS PA3IMYHBIX HCTOYHHUKOB
BBIJICTATh MH(OpMANMIo, KOTOpas SBISIETCS NMPOTUBOPEYMBOM WK

MOJKET OBITh HEIOCTOBEPHOU

1.17

UCII0JIb30BaTh pu BBITIOJTHCHUH y4eOHBIX 3alaHui
HAay4YHOIIONYJISIPHYIO  JIUTEpaTypy  (PU3MYECKOro  COAepIkKaHMs,
CIpaBOYHBIE MaTepualbl, pecypcbl cetu MHTepHeT, Blanerhb
npuéMaM# KOHCIIEKTHPOBAHUS TEKCTA, MPeo0pazoBaHust HHPpOpMAIIH

W3 OJHOM 3HAKOBOM CHCTEMBI B APYyryro

1.18

C03/1aBaTh COOCTBEHHBIC KPaTKHUE MUCbMEHHBIC U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHUKOB uHPoOpMaruu (PU3NIECKOTO
COJIEpXKaHUsA, B TOM YHCJIe MyOIMYHO JeNaTh KPaTKHE COOOIIEHHUS O
pe3ynbTaTax MpPOEKTOB WM Y4YeOHBIX HCCICIOBAHHUMA, MpPU 3TOM
rPaMOTHO UCHOJb30BaTh HM3YyUEHHBIM MOHSATHIHBINA amnmapar Kypca

($U3HKH, COMPOBOKIATH BHICTYIIJIEHUE NPE3eHTaluel

1.19

IPU BBIOJHEHUU YUYE€OHBIX MPOEKTOB M UCCIIEIOBAaHUN pacipeaessaTh
00513aHHOCTH B IPYIIE B COOTBETCTBUHU C IOCTaBJIECHHBIMH 3a/1a4yaMH,
CICIUTHh 3a BBIIIOJIHEHUEM IUIAHA JEWCTBHUM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIaJ] B JESATENBbHOCTb TIpPYMIbI, BBICTPAWBAThH
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, YUUTBIBAS MHEHHE

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaHUA

11

HUCIIOJIB30BaTh IOHATHA

1.2

pa3jnydaTthb SABJICHUA IO ONMHCAHUIO HUX XapPaKTCPHBIX CBOICTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

1.3

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (DU3MUYECKUX SBICHUHA B
OKpYXarolleM MUpe, B TOM yucie (GU3NYECKUe SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICIATH

CyIIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUBUYECKUX SIBICHUN

14

ONHKCHIBATh HW3YyYEHHBIC CBOMCTBAa Tel W (PU3HUECKUE SBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PH ONHCAHUU MPABUIIBHO
TPaKTOBaTh  (PU3MYECKHI  CMBICT  HCHOJB3YyEMBIX  BEJIMYMH,
0003HaueHMsI M €AUHULIBI (PU3UUYECKUX BEIMUYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIME JIAaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh  TIpapUKHd  H3YYEHHBIX  3aBHCHMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTCPpHU30BaATb CBOMCTBaA TCII, (I)I/ISI/I‘IGCKI/IG SIBJICHUA W IIPOLICCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIucCblBaTb €ro MaTr€éMaTu4dcCKoOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTyalluld IPaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTHh 00BbsCHEHUE u3 |
— 2 JOrMYecKuX IIaroB ¢ nomompio 1 — 2 u3yuyeHHBIX CBOICTBa

(bu3nyYecKuX SIBICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacyéTHble 3a1aud B 2 — 3 ACHCTBUA, UCIONb3Ys 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUECKUE BEIMUYUHBI: HA OCHOBE aHAIM3a
YCIJIOBHS 3a/1a4y 3aIIUChIBATh KPATKOE YCIOBUE, BBIABISTH HEJOCTATOK
JAHHBIX I pelIeHHs] 3a7add, BbIOMpaThb 3aKOHBI U  (HOPMYIIBI,
HEoOXOoauMBIEC JUIsl €€ peIIeHUs, MPOBOAUTHh Pacdy€Thl M CPAaBHUBATH
MOJIydeHHOE 3HayeHHe (U3MUECKOM BEIMYMHBI C W3BECTHBIMU

JaHHBIMH

1.8

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO pPCHINTHL IIPpU ITOMOIIH
(1)I/I3I/I'-IGCKI/IX MCTOOOB, UCITOJIB3YS ONMMCAHUEC UCCICAOBAaHNA, BEIACIIATD
MMPOBEPACMOC TMPCANOJIOXKCHUC, OLCHUBATH IMPABUIIBHOCTH MOPpAAKa

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIBI

1.9

MPOBOAWTH OMBITHl MO HAOMIOAECHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYECKUX ~ CBOWCTB  Tel:  (opmMymupoBaTh  MIpPOBEpsSEMBIC

MMPCAIIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEAJIOKCHHOT'O




000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHATH TMPSMbIE HM3MEPEHUSI C HCIOJIb30BAHHEM aHAJOTOBBIX
npuOOpPOB U AATYUKOB (HPU3MUECKUX BEIUYUH, CPABHUBATH PE3YIbTAThI

U3MEPEHHH ¢ yUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

NPOBOAMTH  HCCIEAOBAHHE  3aBUCUMOCTH  OIHOW  (PU3MUECKOU
BEJIMYUHBI OT JPYrol C MCHOJBb30BAHUEM IMPSMBIX H3MEPEHUM:
IUIAHUPOBATh HCCIIEJJIOBAaHUE, COOMpATh YCTAaHOBKY U BBIIIOJIHATH
U3MEpEHUs, CleAys MPEeAJoKEHHOMY  IUIaHy, (UKCHPOBATh
pe3yNbTaThl MOJIYYEHHOM 3aBUCUMOCTU B BHJAE TaOMUI U rpaduxos,

ACJIaTh BBIBOALI 110 PE3YyJibTaTaM UCCICAOBAHUA

1.12

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3UYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
clelys. IpPEeNIOKEHHOW MHCTPYKLUMH, W BBIYMCIATH 3HAYCHHE

BCJIMYNHBbI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHoCcTH Impu  paboTe ¢

1ab0paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS HM3YyYEHHBIX HpUOOpOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHUSA, HCIONb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.15

pacno3HaBaTb MNPOCTBIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pI)I o CXE€MaM MU CXEMAaTUYHBIM PHUCYHKAM, COCTAaBJIATH CXCMBI
QJICKTPHUYICCKUX LElleil C IOoclIegoBaTelIbHBIM H napauic]IbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinvas YCJIOBHBIC 0003HaUYCHHS

9JICMCHTOB JJICKTPUICCKUX Lemnein

1.16

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONIb30BaHUS (PU3NYECKUX 3HAHUUN B TIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOHCTBAMU, COXPAHEHHSI 3J0POBBS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

1.17

OCYILECTBIISATh MOUCK MHPOPMALUU (HUZNYECKOTO COJEP>KAHMSI B CETH
HNHTepHeT, Ha OCHOBE MMEIOUIMXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLACTATh HH(POPMALUIO, KOTOpas

ABJISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIB30BaTh IIPpHU  BBINIOJIHCHUU y‘-Ie6HBIX SajlaHI/Iﬁ HAay4YHO-




HOMYJSIPHYIO JIUTEPaTypy (U3NYECKOTO COJepKaHUs, CIPaBOYHBIC
MaTepuaisl, pecypchl ceth MHTepHer; BnameTts npuéMaMu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus MHPOPMALUU U3 OJHOM

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

C0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC i KPATKHE YCTHBIC COOOICHHMS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3YIbTAThI
OPOCKTHONW WJIM HMCCJICOBATEIIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHSATUHHBIA ammapat Kypca

(bu3MKH, COMPOBOXKATH BHICTYIUICHUE ITPE3CHTAIUCH

1.20

9 KIIACC

IPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIEIOBAaHUI (PU3NUECKUX
IIPOLIECCOB PACHpPENeNATh 0053aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 34 BBINOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTb TPYIMIbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHUE,  MPOSBIAS  T'OTOBHOCTH

pazpemiaTh KOHQIUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

11

HCIOJIb30BAaTh U3YUYCHHBIC ITOHATUSA

1.2

pas3indaTthb SABJICHUA IO OMHMCAHUIO HMX XapPaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/ILIGCKOC SABJICHUC

13

pacro3HaBaTh NpPOSBIECHHE W3YYEHHBIX (U3UYECKUX SBJICHUU B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3NYECKue SBICHHUS B MPHUPOJIE,
IIPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 3aauy B y4EOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKK) PUINUECKUX SIBICHUN

14

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (DU3UYECKHE SIBICHUS,
UCIONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HaYeHHs U eUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTH (POPMYJIbL,

CBSI3bIBAIOIIME JIAHHYIO  (U3MUYECKYI0 BEIHMYHMHY C JIPYTUMH




BEIMYMHAMH, CTPOUTH  TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

1.5

XapaKTEpHU30BaTh CBOMCTBaA TCI, (I)I/ISI/ILIGCKI/IC SABJICHUA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alluChblBaThb €ro MaTreéMaTH4YC€CKOC

BBIpaXXECHHE

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOWCTBA TEN, B TOM YHCJE U B
KOHTEKCTE CHUTyallMid IMPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYEecCKMX IIaroB C IMOMOIIbIO 2 — 3 W3yYEHHBIX CBOICTBa

(1)I/I3I/I‘ICCKI/IX ﬂBHCHHfI, (1)I/ISI/ILIGCKI/IX 3dKOHa HUJIM 3aKOHOMCEPHOCTH

1.7

pemiate pacuéTHele 3afayd (ONMUparoIiuecs Ha CHCTeMy W3 2 — 3
YPaBHEHMI), HCHOIb3ys 3aKOHbl M  (OPMYJIBL, CBS3bIBAIOLIUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUA 3aJadu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBISABIATH HEIOCTAIOIIME MU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUI pelIeHusl, IPOBOJUTh pPacuéThl M OLEHHBATh PEATUCTHYHOCTh

MOJTyYEHHOTO 3HaYCHUS (PU3NIECKOIN BETMUNHBI

1.8

pacno3HaBaTh MPOOJEMBI, KOTOPBIE MOXHO PEIIUTh IpPU TTOMOIIN
(bu3MYeCKUX METOOB, MCIOJb3Ysl OIMCAHUE HCCIIENA0BAHUS, BBIICIATH
IIPOBEPSEMOE TPEIIIOIOKEHUE, OLICHWBATh INPABUIBHOCTh IOPSIKA
IIPOBEICHNS UCCIICOBAaHUA, JEJIaTh BBIBOJBI, WHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

1.9

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
(Gu3NYECKUX CBOWCTB TEJ: CAMOCTOSITEIbHO COOMpPATh YCTaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMbBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

1.10

IPOBOAUTH MPU HEOOXOIUMOCTH CEPUI0 MPSAMBIX H3MEpPEHHIl,
ompefieNsis CcpelHee 3HaueHHue Hu3MepsieMoil BenuuuHbl ((hokycHOe
paccTostHUe coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

MPOBOJIUTh HCCJICIOBAHME 3aBUCUMOCTEH (PU3NUECKHX BEIUYHH C
MCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUM: IIaHUPOBATH HUCCIEIOBAHUE,
CaMOCTOSITEIbHO COOWpaTh YCTAaHOBKY, (UKCHUPOBATh pPEe3yJIbTaThI

HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (I)I/ISI/ILICCKI/IX BCIIMYHMH B BHUIC Ta6J'II/II_[I/I




Fpa(bI/IKOB, ACJIaTh BbIBOALI 11O PE3YyJIbTaTaM UCCICOAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (U3UUECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CIEAys MpPENIOKEHHON HWHCTPYKIUH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAJIU3UPOBATH IOJyYECHHbIE

pe3yJbTAThI C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHUI

1.13

CO6J'IIO,I[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYI0BaHUEM

1.14

pasinyaTh OCHOBHBIE INPHU3HAKK WM3YYEHHBIX (PU3MUECKUX MoJeneil:
MaTepHuaibHasi TO4YKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIyd, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa, HYKJIOHHAas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepru30BaTh MPHUHIUIBI JCHCTBHS HW3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh CXE€Mbl M CXEMAaTU4HbIE PUCYHKHM HW3Y4YEHHBIX
TEXHUYECKUX YCTPOUCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKHUX IPOLIECCOB IPHU PEUICHUM Y4eOHO-IPAKTHUECKUX
3ajjay, ONTUYECKHE CXEMbI JUIsl TOCTPOSHHSI M300paKEHUH B MJIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KU3HU g oOecriedeHusi Oe30MacHOCTH TIpH  OOpalieHuu C
npuOopaMu U TEXHUYECKHUMH yCTPOUCTBAMU, COXPAHEHHSI 3IOPOBBS U

coOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY-KaIoIlel cpene

1.18

OCYIIECTBIISATh MOUCK HHPOPMAINH (HU3HUECKOTO COACPKAHUS B CETU
NHTepHer, caMOCTOATENbHO (QOPMYIHUpPYS TOUCKOBBIM  3arpoc,
HAaXOAUTh NYTU  ONPEHAECIEHUs]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(pOpMaIMM HAa OCHOBE WMEIOIIMXCS 3HAHUM M JOTIOJHUTEIBHBIX

HCTOYHHUKOB

1.19

UCIOJIb30BAaTh MpPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHoO-
HOMYJSIPHYIO JIUTEpaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl cetu VIHTepHeT, BiageTh npuéMaMu

KOHCIICKTUPOBAHHA TCKCTA, Hp606pa3OBaHI/I}I HH(bOpMaL[HH U3 OJHOM




3HAKOBOU CUCTEMBI B IPYTYIO

1.20

CO31aBaThb COGCTBGHHHC IMUCbMCHHBIC W YCTHBIC COO6H.[CHI/ISI Ha
OocHOBe HWHGOpPMAlMU M3 HECKOJIbKUX HMCTOYHHUKOB (PU3UYECKOro
coJlep)KaHusl, MyOJIMYHO MPEACTABIATH PE3YyJIbTaThl MPOEKTHOW WU
UCCIEN0BATENbCKOM  AEATENbHOCTH, NpPU  3TOM  T'PaMOTHO
KCIIOJIb30BaTh U3YYEHHBIN MOHATUMHBIN anmnapaTr u3y4aeMoro pasjaeia
GU3MKM U COMPOBOXKIATh BBICTYIUICHHE Ipe3eHTaluell ¢ y4éTom

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIEIOBAaHUI (PU3NUECKUX
IPOIIECCOB paclpeneniaTh 00s3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 3@ BBINOJIHEHUEM IUIAaHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, AaJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJIAJ B JCATENBbHOCTb TPYIMIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICWCTBHUE,  MPOSBIAS  T'OTOBHOCTH

pazpemiaTb KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Koxa
pasjgena

Koxa
3JIEMEeHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B TTIO3HAHUM OKPYXAIOIIEI'O MHUPA

1.1

Ou3uka — Hayka O Mpupojae. SBICHHUS MPUPOJBL.
dusnueckue SBJICHUA: MEXAaHUYECKHE, TEIUIOBHIE,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Odusnyeckue BenuuuHbl.  M3Mepenune  usmueckux
BenuuuH.  Dusmueckue  npubopsl.  [lorpemHocTs

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.3

ECTGCTBCHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6J'II-OI[eHI/IC,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABMIKCHUC THIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTEC3, 00BsCHEHHE

Ha0JII0JaEMOTO SBJICHUSA

1.4

Onwucanue GpU3MUECKUX SBICHUH C TOMOIIBIO MOJIENICH

1.5

[IpakTuyeckue paboTHI:

#H#Par##H#113Mepenne pacCTOSHHUIA.
##HPar##H#13mepenre 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

###Par###Onpenenenue pa3MepoB MalbIX TeEIl.
#HH##Par###lI3mMepenue  TemriepaTypbl TpHU  TTOMOIIH

KHUAKOCTHOI'O TCPMOMETPA U JaTUUKaA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNHN BEIIIECTBA

2.1

###Par###CTpoeHune BeleCcTBa: aTOMbI U MOJIEKYJIbI, UX
pasmepbl.  OmBITH,  JIOKa3bIBAIOIIUE  JTUCKPETHOE

CTPOCHUEC BCUICCTBA

2.2

#H##Par###]pwkenne  dactuip  BemectBa.  CBS3b
CKOPOCTH  JBWXKEHHUS YacTUIl C  TEMIIepaTypoHu.

BpoyHoBckoe nBmxenue, muddys3us

2.3

BzauMmogeiicTBHe yacTHIl BEIIECTBA: MPUTSKCHUC U




OTTAJIKMBAHHUC

##H#Par###ArperaTHple COCTOSHUSI BEIIECTBA: CTPOEHUE

ra3oB, >KUJIKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) TEIl.

2.4 B3anmocCBA3b MEXy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHHSIX M HMX aTOMHO-MOJIEKYJISIPHBIM
CTpOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[IpakTuueckue padbOTHI:
#H##Par###0neHka quaMeTpa aToMa METOJIOM PSIOB (C
ucroiib3oBanueM ¢Gotorpaduii).

2.6 #HAPar###0OneITEl 110 HAOMIOAEHUIO  TEIJIOBOTO

pacIIMpeHus ra3oB.
H#HHHPar#H##OnbITEL O OOHAPYXKEHUIO JIEHCTBUS CHJI

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBUKCHHUE. PaBHoMepHOE U
' HEpPaBHOMEPHOE JIBH)KEHUE
###Par#t#CropocTs. Cpennsis CKOPOCTb npu
3.2 HEpPaBHOMEPHOM JIBWKeHUHU. Pacuér myTtu u BpeMeHu
JIBUKEHUSI
SIBnenne uHepuuu. 3akoH MHEpuMU. B3aumoneincrsue
3.3 TeJ KaK MPUYMHA U3MEHEHMs] CKOPOCTH JBUKEHHS TeIl.
Macca kak Mepa HUHEPTHOCTH Teja
34 #H#Par### notnocte BemecrBa. CBA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00bEMa BellecTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS TeEIl
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
. MIOMOUIBIO JUHAMOMETPA
3.7 ###Par#t#IBnenre TaroteHus u cuwia Tsokectd. Cuna
' TSDKECTH Ha ApYyrux maHerax. Bec rena. HeBecomocts
35 Cuna tpenusa. TpeHue CKOIBXEHUS U TPEHHE IMOKOS.
' Tpenue B IpUpoe U TEXHUKE
39 #HPar##H#Cnoxenue cuj, HaNpaBJIeHHBIX IO OJHOH

psIMOM. PaBHOENCTBYIOIIAS CUIT




3.10

[IpakTuyeckue pabOTHI:

OnpeneneHre CKOPOCTH PABHOMEPHOTO  JIBHIKEHUS
(mapuka B KMOKOCTH, MOJIENU  3JIEKTPUYECKOTO
aBTomMoOmIIA u Tak jganee). OmpeneneHue cpenHen
CKOPOCTH CKOJBXEHUS Opycka WIM IIapuka 1o
HaKJIOHHOM  IuiocKocTH. OmpeneneHue  IJIOTHOCTH
TBEPIOTO Tela. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBUCUMOCTh pacTsDKeHus (medopmManuu) mpyKHHBI OT
MPWIOKEHHON  cuiibl.  ONBITBI,  JEMOHCTPHUPYIOIINE
3aBUCHUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tesa U

XapakTepa COMPHKACAIONINXCS TOBEPXHOCTEH

3.11

du3ndecKkue SBICHUSI B Impupoac: NpuMEpbl ABUKCHUA C
Pa3 IMYHbIMH CKOPOCTIMHU B JKMBOH M HEKHBOU npupoae,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue YCTpOfICTBaI JUHAMOMCETP, IMIOAIIHUITHUKHA

JABJIEHUE T

BEP/IBIX TEJL, )XMKOCTEN 1 TA30B

4.1

Hasnenue TtBEporo tena. CrocoObl yYMEHBLICHUS U

YBCJIIMYCHUS NABJICHUSA

4.2

JlaBnenue raza. 3aBUCUMOCTbH JaBJCHUS raza ot o0béMa,

TEeMIEPATYPhI

4.3

Hepez[aqa JaBJICHUA TBép)IBIMI/I TCJIaMH1, XUAKOCTAMHU U

razamu. 3axoH Ilackais. IITHeBMaTHUeCKHE MAIIMHEL

4.4

3aBUCHUMOCTh  JABJICHUS JKUAKOCTA OT TIYOHHBI.
IMaapocraTuyeckuii mapagokce. CooOmaronmecs coCcyabl.

FI/I,[LpaBJ'II/ILIeCKI/Ie MCXaHU3MBbI

4.5

Atmocdepa 3emu u atmochepHoe gaBiaeHue. [IpuduHb
CYIIECTBOBaHMS BO3AYIIHOM 000104k 3emiu. OmnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JaBJIEHUS OT

BBICOTBI HaZl YPOBHEM MODPS

4.6

N3smepenue armocdepnoro masienus. [Ipubopsr st

M3MEPEHUS aTMOC(PEPHOTO JIaBJICHUS

4.7

JlelicTBue XUAKOCTH MU Ta3a Ha NOTPYXKEHHOE B HHUX

Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

IInaBanue ten. Bo3gyxomnnasanue

4.9

[IpakTuueckue padbOTHI:

UccnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
0o0béMa TMOTpYXKEHHOM B JKUIKOCTh YACTH TeJja.
OnpeneneHre BHITATIKUBAIOLIEH CUJIbI, JEHCTBYIOLICH Ha
Teno,  MmorpyxéHHoe B KuakocTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchbl Tejaa. OIMBITH,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOIIEH
CHJIBI, JICUCTBYIOUICH Ha TEJIO B >KUIKOCTH, OT 00BEMa
MOrPY>KEHHOW B KUJKOCTh YAaCTU Te€jla U OT IJIOTHOCTH
JKHIKOCTH. KoncrpyupoBanue apeoMerpa R0
KOHCTPYMpPOBAaHHE  JIOAKM M OmIpeAesieHue  eé

Irpy30I0AbEMHOCTH

4.10

dusnyeckue  ABICHUS B IPUPOJE: BIIASIHUE
aTMOC(EepHOro J1aBJICHHs Ha )KUBOW OpPraHu3M, TUIaBaHUE

pBIO

411

TexHuueckue yCTpoICTBa: COOOLIAIOIIMECS COCYIbI,
YCTPOMCTBO BOJONPOBOJA, THIPABIMYECKUN TIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPLIHEBOW Hacoc,

apeomerp

PABOTA, MOIIIHOCTDB, SHEPT' A

5.1 Mexanuueckas pabota

5.2 MexaHn4deckast MOIIHOCTh

53 [IpocTeie  MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAA

' TUTOCKOCTH. [IpaBmito paBHOBECHsI ppryara

5.4 [IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3o10T0€  mpaBwio»  MexaHuku.  Koaddunument

9.5 I0JIE3HOTO neicTBUs MEXaHH3MOB. IIpoctsie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToreHimanpHast SHEPTUM TeJA, MOJIHITOTO Hall 3eMIEN

5.7 Kunernueckas sHeprus

53 [lonmHast mMexaHHuecKass SHeprus. 3aKOH H3MEHEHHs U

COXpPaHCHUA MEXaHUIEeCKOM OHCPIrun




5.9

[IpakTuyeckue pabOTHI:

#H##Par###Onpenencaue pabOTHl CHIIBI TPEHUS TIPH
PaBHOMEPHOM JIBXKCHMM TeJa [0 TOPU30HTAIbHOU
noBepxHoctu. HccnenoBanue ycinoBHH —paBHOBECHs
ppruara. HM3mepenne KIIJI HaxkIOHHOM IIOCKOCTH.

HSy‘ICHI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHEPIruu

5.10

dusndyeckue SABJICHUS B Ipupoac: pbHaru B TEIIC

YCJI0BCKa

5.11

TexHuueckue yCTpOMCTBAa: pblYar, MOJABWXKHBIA U
HEMOJIBIKHBINA OJIOKH, HAKIOHHASI TUIOCKOCTh, MPOCTHIC

MEXaHHU3MBbI B 6I>ITy

8 KVIACC

Kox
pasaena

Kox
3JIeMEeHTAa

HpOBepﬂeMLIe IJIEMEHTHBI COACPKaAHUSA

TEIIVIOBBIE ABJIEHUA

6.1

OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKON
TEOpUM CTpOeHUsA Belectsa. Macca U pasMepbl
MoJIeKyln.  ONBITBI, MOATBEP)KIAIOIIME  OCHOBHBIE

IIOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKON TEOPUH

6.2

Mogenmn  TBEpAOro, IKUAKOIO M razoo0pa3HOro
cocrosiHMil BemecTBa. Kpucramnmueckue n amopdHbie

TCIIa

6.3

OOBbsicHEHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPABIX Tel
Ha OCHOBE IIOJIOKEHUN MOJEKYJSIPHOKMHETUYECKOU

TEeOpuun

6.4

CMauuBaHue U KalnmUJUTIIPHBIC ABJICHHUA

6.5

TennoBoe pacmIMpeHne u cxaTue

6.6

Temnepatypa. CBs3b TeMIeparypbl €O CKOpPOCTHIO

TCIIJIOBOI'O ABMXKCHUSA YaCTHUIL

6.7

Buytpennss sueprust. Cioco0bl M3BMEHEHHs BHYTpEHHEH

OHEPIUM: TCIUIONCPEaAadYa U COBCPUICHUEC pa6OTI>I




Buapl Temonepenaun: TETIONPOBOIHOCTh, KOHBEKIIHS,

6.8
U3ITy4yeHue
KonnuectBo  TemnnoTsl.  YaenpHas — TEIUIOEMKOCTh
6.9
BELIECTBA
TemsiooOMeH U TEIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanmaHca
511 [1naBneHue U OTBEpAEBaHNE KPUCTAIITUYECKIX BEILECTB.
' VY aenbHas TEIIOTA MJIABICHUS
[TapooOpa3zoBanue u  koHjeHcanus. Mcnapenue.
612 Kunenue. VYaenbnas Ttemniora napooOpa3oBaHUsI.
' 3aBHCHMOCTh TEMIEPATyphl KHUIIEHUS OT aTMOC(HEpPHOTO
JaBJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOPaHUs
[Ipunnuner  paboTel  TermnoBeiX  aBuratene  KIT
6.15 TEIUIOBOTO ABUrareis. TersoBble ABUraTeld U 3alluTa
OKpY>KaroIlen cpeibl
3aKOH COXpaHEHUS U MPEBPAILEHUs YHEPIHUU B TEIIJIOBBIX
6.16
poueccax
[IpakTudeckue pabOTHI:
#HPar##H#OnbITl 0 OOHApY)KEHUIO JEMCTBUSA  CHUII
MOJIEKYJISIPHOTO MPUTSKEHHUS.
#A##Par#H##0OnbITEL IO  BBIPAIIMBAaHUIO  KPUCTAJUIOB
MOBAapPEHHOM COJIM WM caxapa.
#HH#Par#H##OnbITEL 1O HAONIOACHUIO  TEIJIOBOTO
6.17 pacUIMpPEeHMs Ta30B, JKUJIKOCTEH U TBEPIBIX TEII.

#HH##Par###0OnpeneneHue NaBlieHUs] BO3ayXa B OaioHe
HITIpHUIIA.

H#HHH#Par###OnbITEI, TEMOHCTPUPYIOIINE 3aBHUCHMOCTH
JABJIEHUS BO3JyXa OT €ro oO0béMa W HarpeBaHUs WIIH
OXJIAXKICHHUSI.

##HPar###11poBepka rUMOTE3bl JIMHEHMHON 3aBUCUMOCTH




JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHYECKOM
TpyOKe OT TeMIlepaTyphl.

###Par###Habnmonenne U3MEHEHUS BHYTpEHHEMN
SHEPTUU TeJNa B pe3ylbTaTe TEIUIoNepenadyd u padoTh
BHEILIHHUX CHIJL.

#H##Part#H##lccnenoBanrue SBIEHUSA TEIUIOOOMEHA TMpHU
CMEIIMBAHUH XOJOJIHOW U rOpsYEN BOJIBI.
#HH#Par####Onpenenenue KOJIMYeCTBa TETUIOTHI,
MOJTY4YEHHOTO BOJOW IMPH TEIIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUITHHIPOM.

###Par#H#Onpenenenue  yIelbHONM  TEIIOEMKOCTU
BEIIIECTBA.

#H##Par###lccnenoBanye mpoiecca UCIapeHus.
#H##Par###OnpeneneHue OTHOCUTEIIBHOW — BIQKHOCTH
BO3/TyXa.

#H#Par####OnpeneneHue yAaelIbHOW TEIUIOTHI TIIABICHUS

JIBJA.

6.18

dusnueckue SBICHHS B MPUPOJE: IOBEPXHOCTHOE
HATSDKEHUE ¥ KamWUIPHBIC SIBICHUS B TPUPOJE,
KpHUCTaJUTBI B TIpupoze, u3nydenne CoiHIa, 3aMep3aHne
BOJIOEMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

HNHCA, CHCTa.

6.19

TexHnueckue  ycTpoWcTBa:  KalWJUIAPBL, NPUMEPHI
HCIIOJIb30BAHNSl KPUCTAIIOB, XKMJIKOCTHBIM TEPMOMETD,
JaTYUK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETpbI, TICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CTOPAHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpuzanys Tel. J[Ba poaa aIeKTpHUYECKUX 3apsioB
B3aumopeiictBue 3apsbkeHHbIX Ten.  3akoH Kyrona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3apSA0B U PACCTOSHUS MEXTy TeJIaMH)

7.3 Onextpuueckoe noje. Hanpsyk€HHOCTh 371eKTPUYECKOro




nojs. [IpuHIUI Cynmeprno3uiuu 3JIEKTPUYECKUX MOJIeH

(Ha KaYECTBEHHOM YPOBHE)

Hocutenu »saekTpuyeckux 3apsjoB. DJIE€MEHTapHBII

1.4 anekTpuyeckuit 3apana. Ctpoenue atoma. IlpoBonHuku u

JUDJICKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaaa

DJIEKTPUYECKUH  TOK.  YCJIOBUS  CYIIECTBOBAHUSA
7.6

3JEKTPUYECKOTO TOKA. ICTOUHHMKYN OCTOSSHHOTO TOKA

JenicTBus 3JIEKTPUUYECKOTO TOKa (TemoBoe,
1.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B

KHUJKOCTSX M razax

Onektpuueckas uenb. Cuia TOKa. OJIEKTPUUECKOE
7.8

HaIpsKEHUe

CornpoTuBieHue MIPOBOJIHUKA. VY nenbHOE
7.9

COIIPOTHBIICHUE BEILIECTBA
7.10 3akon OMa 1t y9acTKa Lenu

[locnenoBarenbHOoe M MapajUIeIbHOE  COEIMHEHUE
7.11

MIPOBOIHUKOB

PaGorta u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyinsa — Jlenna

DneKTpuuecKkue Ienu U TOTPEOUTENTH SIEKTPUUYECKOU
7.13

sHepruu B ObITy. KopoTkoe 3aMbIkanme

[TocrossHHbIE MarHUTHl. B3auMopencTBUE NOCTOSHHBIX
7.14

MarHuTOB

MaruutHoe mone. MarHuTHoe mosne 3eMJId U €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneIT Dpcrena. MarHuTHOE MOJE PAEKTPUYECKOTO TOKA.
7.16

[IpuMeHeHne >7EKTPOMArHUTOB B TEXHUKE

JlelicTBUE€ MarHUTHOrO TOJISI Ha MPOBOJHUK C TOKOM.

DNeKTpoABUTaTeNh MOCTOSTHHOTO ToKa. Mcmonb3oBaHue
7.17

BHCKTPOHBHFaTCHCﬁ B TCXHUYCCKHUX yCTpOﬁCTBaX n Ha

TPAHCIIOPTEC




OnbiTel  @apanesa.  SIBieHWe  AIEKTPOMArHUTHOU

7.18
unaykiuu. [Ipasuno Jlenna
DIIEeKTPOTeHEPaTop. Crioco0b1 MOJTyYCHUS
7.19 3JIEKTPUYECKON SHEPIuMu. DNIeKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU
[IpakTrueckue pabOThI:
OMnBITHI 110 HAOJIOJACHHUIO JICKTPHU3AIUN TET MHIYKIIUCH
Y TIPU CONPUKOCHOBECHHH.
HccnenoBanue nAEMCTBUS DIEKTPUYECKOTO IO  Ha
MIPOBOJIHUKY U JAUDJICKTPUKH.
COopka ® mpoBepkKa pabOTHl JJICKTPUUYCCKON IEMH
IMOCTOSIHHOT'O TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u perynupoBaHue HAMPSIKEHUSI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYILETO Yepe3
PE3UCTOpP, OT CONMPOTHBJICHUS PE3UCTOPA M HANPSHKCHUS
Ha pe3ucTope.
OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCThH
290 AJICKTPUYECKOTO COIMPOTHBJICHUS TPOBOJHUKA OT €ro

JUTMHBI, TUIOLIA/IU TIONEPEYHOro CeYEeHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUA  TIPU
MOCJIEIOBATEIBHOM ~ COCIUHEHUU JIBYX PE3HCTOPOB.
IIpoBepka mpaBuia A CUiIbl TOKa MPHU HapalyieIbHOM
coelMHeHUN  pe3uctopoB.  Ompenenenue  pabOTHI
UIEKTPUUECKOTO TOKA, UAYILEro 4epe3 Pe3UcTop.
OmpeneneHne  MONIHOCTH — 3JEKTPHYECKOTO  TOKa,
BbIJIeNIIeMOM Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CHJIBI TOKa, WAYIIErO 4Yepe3 JIAMIOYKY, OT HamnpsyKeHUs
Ha Hel. Onpenenenne KII/] narpesarens. MccnenoBanue
MarsuTHOI'O BSaI/IMO)IeI\/'ICTBI/ISI IIOCTOSIHHBIX MArHuUTOB.
W3yueHne MarHUTHOTO TOJIsi OCTOSIHHBIX MarHUTOB IIpU
ux oObeauHeHMM M pazgeneHud. HccienoBanue

JIEUCTBUSA JIEKTPUUECKOTO TOKA HA MarHUTHYIO CTPEJIKY.




OneITel, JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJCICTBUS KaTyIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa ¥ HalpaBlieHWs TokKa B Karymke. M3ydenue

I[GflCTBHH MAaroiuMTHOIrO II0Ji1 Ha IMPOBOJHHUK C TOKOM.

KouncrpyupoBanue u U3y4eHUe paboTsI
3JIEKTPOJIBUTATEIIS. N3mepenne KII
3JEKTPOJIBUTATEILHOM  YCTaHOBKH. OmnbITel 1O

HUCCICIOBAaHUIO ABJICHUA BHGKTPOMaFHHTHOﬁ HUHAYKIHH:
ucciacag0oBaHUue W3MCHEHMH 3HAYeHHUS U HaIlpaBJICHUIA

HMHAYKIOUMOHHOI'O TOKa

7.21

@usnueckue SABJICHHS B HIPUPOAE: DSJIEKTPUUYECKUE
SBJICHUS B  arMocdepe, IJIEKTPUUYSCTBO  IKUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIE 3eMJIH, APEi] MOIIOCOB,
POJIb MAarHUTHOT'O TOJIA VISl )KU3HU Ha 3emile, MOJISIPHOE

CHAHUC

1.22

TexHUUECKUE YCTPOWMCTBA: AJIEKTPOCKOI, aMIEpMETP,
BOJIBTMETp, PEOCTAT, CUETUYHUK DICKTPHUCCKON SHEPTHH,
AJIEKTPOOCBETUTENIbHBIE ~ TPUOOPBI,  HArpeBaTeIIbHBIC
AIEKTPONPUOOPHI (npumepsr), ANEKTPUICCKUE
MpEeIOXPAaHUTENH, DIIEKTPOMATHUT, DIEKTPOJBUTATENH

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kon snemenra [TpoBepsieMbIe AIEMEHTHI COIePIKAHUS
paznena
MEXAHUWYECKUE SIBJIEHUA
Mexanuueckoe JBIDKEHHE. MarepuanbHas —TOYKa.
5.1 Cucrema orcuéra
8 8.2 OTHOCHTEIBLHOCTE MEXAHUUECKOT'O JBIKEHUS
8.3 PaBHOMEpHOE MPSMOIMHEHHOE IBUKEHUE
8.4 ###Par#H#HepaBHoMepHOE MPSAMOJIUHEITHOE ABMXKEHUE.

Cpe;[H;m )51 MI'HOBCHHas CKOPOCTH TCIIa npu




HCPaBHOMCPHOM JABUKCHUUN

YckopeHnue. PaBHOyCKOpeHHOE IIPSAMOJIMHEHOE
85 JBUKCHHE
8.6 #H#HPar###CrobonHoe nanenue. OnbIThl [ anumes
###Par###PaBHOMEpHOE JBMIKEHHE TIO OKPY)KHOCTH.
8.7 [lepuon m yacrora oOpamenus. JluHeiiHas u yrioBas
ckopoctH. LleHTpocTpeMuTeabHOe yCKOPEHHE
8.8 ITepserit 3akon HproToHa
8.9 Bropoii 3akon HproToHa
8.10 Tperwnii 3akon HeroToHa
8.11 HiHHPart##] [pyuHIMI CyTIeprO3UIIUN CUIT
8.12 Cwuita ynpyroctu. 3akoH ['yka
###Par###Cuna TpeHUs: CuiIa TPEHUS CKOJIBKEHUS,
813 CHJIa TPEHHUSI TTOKOS, IPYTHE BUABI TPEHHS
#H#Par###Cuna TsDKECTM W 3aKOH  BCEMHUPHOTO
514 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaICHUs
8.1 Hewxenue  tuaner  Bokpyr  Comnma.  Ilepsas
15 KOCMHUYecKasi CkopocTb. HeBecoMoCTh U meperpys3ku
8.16 PaBHOBecue mMaTepraibHON TOYKU. AOCOIIOTHO TBEPOE
' TENo
H###Par###PaBHoBecre TBEPIOro Tela ¢ 3aKpErIEHHOM
847 OChI0 BpauieHust. MomeHT cuiibl. LIeHTp TsxecTn
8.18 Nmnynec Tena. M3menenne umiynsca. mMnynsc cuiiel
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 #iHPar###PeakTHBHOE IBIKCHUE
8.21 MexaHnunueckas paboTa U MOIIHOCTb
PaGota cun TsKecTH, ymnpyroctd, TpeHus. CBs3b
8.22 SHEpPruu U paboThI
) [TorennuanbHass dHEpPrusi Teda, MOAHATOTO  Hal
8.23 MTOBEPXHOCTBIO 3€MJIN
8.24 IToreHnnanbpHas SHEPTUs CXKATON MPYKUHBI
8.95 ###Par#t#Kunetnueckas ~ sHeprus.  Teopema 0

KMHETUYECKOU SHEPIUH




8.26

H#HPar####3akoH coxpaHEHUSI MEXaHUYECKOW SHEPTUU

8.27

[TpakTuyeckue pabOTHI:

OmnpeneneHue cpenHeil CKOPOCTU CKOJIBKEHHs Opycka
WIA JBIDKEHHS IIapuKa 10 HAKIOHHOM IUTOCKOCTH.
OnpezneneHue yCKOpEeHHUs Tesla IPU PAaBHOYCKOPEHHOM
JNBIDKEHHUH 110 HAKJIIOHHOU IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IpHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[TpoBepka ruUIOTE3bI: €CIM MPU PABHOYCKOPEHHOM
JIBIDKEHUM 0€3 HayaJbHOW CKOPOCTU IYTH OTHOCSTCS
Kak psaa  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHS CKOJIBKEHUS
OT CWibl HOpMalbHOro JamieHus. OmnpeneneHue
KodpduuuenTa TpeHus ckoybxkeHud. OnpezneneHue
KECTKOCTU MpyxkuHbl. Omnpenenenue padOTHl CUIIBI
TPEHUsT TpU PABHOMEPHOM JBIKEHHMM Tela IO
TOPU30HTAJIBLHOW MOBEepXHOCTU. OrnpeneneHue padoThl
CWJIBl  YOpPYrocTh  Mmpu  noabéMe  rpysa ¢
UCTIOJIb30BAHUEM  HETIOABIDKHOTO W TOABIIKHOTO

0JIOKOB

8.28

du3nyecKkue SBICHUS B npupoac: MpujiIrBbl U OTJIIMBBI,
JABMKCHHUC IIJIAHCT ConHeuyHoMI CUCTCMBbI, PCAKTUBHOC

JABVIKCHUC )KMBBIX OPTraHU3MOB

8.29

TexHuueckne  yCTpOWCTBA:  CHUJOMETP, JATYUKH

MMOJIOKCHUSA, pACCTOAHNA U YCKOPCHU A, PAKCTHL

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHbBIE XapaKTCPUCTUKU

> KOJIeOaHUI: IEPHO/I, YaCTOTa, aMILUTUTYa

9.9 Maremarnueckuit u NPYKWHHBIN MasITHUKHU.
' [TpeBpariieHre SHEPTUN MPHU KoJIeOaATEIEHOM JABHKEHUH

03 3aryxaromue kojeOaHus. BbuiHyXJeHHbIE KoseOaHus.
' Pe3onanc

9.4 Mexanndeckrue BoJgHBI. CBONCTBA MEXaHUYECKHUX BOJIH.

HpOI[OJ'ILHLIC U TONCPCYHBIC BOJIHBI. ﬂJ’II/IHa BOJIHBI H




CKOpPOCTh €€ pacnpoCTpaHeHUs. MeXaHUYECKUE BOJIHBI

B TBépI[OM TECIIC, celiCMUYECKHE BOJIHEI

9.5 3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yabTpa3ByK
[TpakTuueckue paboOThI:
Onpenenenue 4acToThl W Iepuopa  KoseOaHui
MaTeMaTHYECKOT0 MasiTHUKA.
Onpenenenne 4acToThl W Iepuojna  KosieOaHui
NPYKUHHOTO MasiTHUKA
0.7 HccnenoBaHnue 3aBUCUMOCTH Iepuojaa  KoseOaHUi
' MOJBEIIEHHOT0O K HHUTU Tpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH Iepuojaa  KoseOaHUi
NPYKUHHOTO MasTHUKAa OT Macchl rpysa. [IpoBepka
HE3aBUCHMOCTHU nepuoaa KoJie0aHui rpys3a,
MOJIBEIIEHHOTO0 K HHUTHU, OT MAacChl Ipy3a U KECTKOCTHU
npyXuHbl. MI3Mepenne yckopeHus cBOOOIHOTO MaIeHUs
dusnueckue SBICHUS B MPUPOJAE: BOCIPHUSITHE 3BYKOB
9.8 JKUBOTHBIMH, 3E€MJICTPSCEHUE, CEHCMHUYECKHUE BOJHBI,
IyHAMH, 9XO
9.9 TexHu4yeckue YCTPOMCTBA: 3XOJIOT, WCIOIb30BAHUE

YIBTPa3ByKa B OBITY U TEXHHUKE

10

SJIEKTPOMATHUTHOE ITT1OJIE U JIEKTPOMATHUTHBIE BOJIHBI

aﬂeKTpOMaFHI/ITHOC IToJIC. 3HeKTp0MaFHI/ITHHe BOJIHBI.

10 CBoiiCcTBa AIIEKTPOMArHUTHBIX BOJTH

10.2 [IIkana 371eKTPOMAarHUTHBIX BOJIH

102 OnekTpoMarHuTHas mnpupoga cera. CKOpPOCTh CBETA.

' BonHoBEIE cBOMCTBaA cBETA

[TpakTryeckue paboOTHI:

10.4 N3yueHne CBOWCTB  DJIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOWIIBHOTO Tene(oHa
®dusnueckue SBIEHUS B TPUPOJAE: OHOIOTHYECKOE

10.5 JeificTBHe BUJUMOTO, yIABTPaduOIETOBOTO "
PEHTIE€HOBCKOTO M3JIY4eHU I

10.6 Texauueckue YCTpOMCTBA: HCIIOJTh30BaHUE




SJICKTPOMArHUTHBIX BOJIH IJIA COTOBOM CBS3U

11

CBETOBBIE ABJIEHU A
11.1 JlyueBast Mmoniens cBera. MICTOUHHMKH cBeTa
11.2 IIpssMonMHENHOE pacIIpOCTpaHEHUE CBETA
Otpaxkenue ceta. [lmockoe 3epkano. 3aKOH OTPaKEHUS
11.3
CBeTa
114 [Ipenomiienue cBeta. 3akOH IIPEJOMJICHUS CBETa.
' [TonHOE BHYTpEHHEE OTpakEeHUE CBETa
11.5 JInnza. Xox nyyen B JIMH3E
116 Ontuueckast cucrema ¢oroanmnapara, MHKPOCKONA U
' TEJIECKOIa
117 I'ma3 kak onrudeckas cucTeMa. biau3opykocTs H
' JTAJIbHO30PKOCTh
118 Paznoxenne Genoro ceetra B criektp. OnbiTel HetoTOHA.
' CrnoxeHue CreKTpalibHBIX 1IBETOB. Jlucniepcus cBera
[TpakTyeckue paboOTHI:
#H##Par###lccnenoBanue 3aBUCUMOCTH yria
OTpa’kKe€HHs CBETOBOTI'O Jlyya OT yIJja MajeHus.
#HHPar###l13yueHne  XapakTepUCTHK  W300payKeHHS
IIpeIMeTa B INIOCKOM 3€pKalle.
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
IIPEJIOMJIEHUSI CBETOBOI'O JIyda OT YIJIa IaJ€HUs Ha
119 TPaHHULIE «BO3/1yX — CTEKJIO.
' #H#Par###lonyuene  M300pakeHUl € MOMOILBIO
coOMparoIIel TUH3HI.
#H#Par###Onpenenenue  (QOKYCHOIO pacCTOSHUS U
ONTUYECKOI CUJIbI COOMpAIOIIEeH JTMH3BI.
HHHPar###ONBITEL 10 pa3lIoKEeHUIO Oeoro cBeTa B
CHEKTp.
HHHPar###ONBITEl 0 BOCIIPHUATHIO IIBETA IPEIMETOB
IIpH UX HAOIIOJEHUH Yepe3 IBETOBbIE (PUIBTPHI
dusnyeckue sBIEHUS B npupoje: 3atMeHuss ConHua u
11.10 JlyHbl, IBETA TEJ, ONTHUYECKHUE SIBIICHUS B aTMocdepe

(uBet HeOa, pedpakuus, paayra, MUPax)




Texnuueckue YCTPOMCTBA: OYKH, [IEPUCKOIL,

i doroanmnapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBLBGIE ABJIEHU A
12.1 Onwitel Pesepdopna u 1utaHerapHas MOJENIb aroma.
' Moaens atoma bopa
192 Hcnyckanne u moryomieHue cBera aromMom. KBaHTEHIL
' JIuneityaTeie CIEKTPbI
12.3 PannoaktuBHOCTh. Anb(a, OeTa- ¥ raMMa-u3ITydeHUs
194 Crpoenue aromHoro sapa. HykinoHHas wmopnenb
' aTOMHOTO siipa. M3oTomsl
195 PannoaktuBHbie mpeBpamenus. [lepuon momypacmana
' ATOMHBIX fJEP
198 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3aps0BOTO U
' MacCcOBOI'0 YHCET
12.7 DHeprus CBA3M aTOMHBIX siiep. CBs3b MacChl U YHEPTUU
128 Peakiuu cunrtesa u aenenus siaep. Mctounuku sHepruu
12 ' CoJHIa ¥ 3B€37
199 Snepnas oHeprertuka. JlelicTBUe paJMOaKTUBHBIX
' W3JIYYCHHUI Ha )KUBBIC OPTaHU3MBI
[TpakTudeckue paboTHI:
Halnronenue CIUIOMIHBIX W JIMHEWYAThIX CIIEKTPOB
1910 W3IIy4EHHUS.
UccnenoBanue TpPEeKOB: M3MEPEHUE DHEPTHUM YACTHIIBI
10 TOPMO3HOMY TTyTH (TI0 hoTOorpadusm).
N3mepenne paanoakTuBHOTO oHA
@usznueckue SBJICHUS B INPHUPOJAE: €CTECTBEHHBIN
PaaOAKTUBHBIN ¢ox, KOCMUYECKHE Jy4H,
12.11 PaaMOaKTUBHOE W3JIYYEHHUE NPUPOJHBIX MHUHEPAJIOB,
JIEMCTBUE PAJUOAKTUBHBIX M3JIy4YE€HUU Ha OpPraHU3M
yeJioBeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VWHUBHIyaJIbHBIN JO3UMETp, Kamepa Bunbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanue poau  (QU3MKM B HAYYHOM  KapTUHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U T[I03HABAEMOCTU SIBICHUN MPUPOABI, O POJH DKCIEPUMEHTa B
¢usuke, o cucreMooOpasymoomeil porun GU3MKA B Pa3sBUTHH
€CTECTBEHHBIX HAayK, TEXHHUKH M TEXHOJOTUH, 00 HBOIIOLUU
(UBHYECKUX 3HAHMK M WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE€ POCCHUCKUX U 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHAAX MaTepuH (BEIIECTBO M TIOJIE), O JIBIXKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHOM TeOpHH
CTPOCHHUSI BemlecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MPUPOIBI
(MEXaHUYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBaHTOBBIX);
YMEHHE pa3anyaTh SBJICHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (U3UYECKOe
SBJICHUE; YMEHHE PacllO3HABATh MPOSIBIEHNE U3YUYEHHBIX (PU3MUECKUX
ABJICHUH B OKPYXAIOLIEM MHUPE, BBIIEIAA UX CYLIECTBEHHbBIE CBOMCTBA

(mpu3HaKM)

Brnanenne ocHOBaMM MOHSATUHHOIO anmapara W CHMBOJHYECKOIO
s3bIKa (PM3UKU W WCIOJB30BaHUE UX JUIsl pelIeHHs] Y4eOHBIX 3aad;
YMEHHE XapaKTepu3oBaTh CBOMCTBA TeJ, (U3MUECKUE SBICHUS U

MMpONLECChI, UCIIOJIb3Ys Q)YHZ[aMeHTaJ'IBHBIe " OMIIMPHUYCCKUC 3aKOHBI

YMeHne OIHCHIBaTh HU3Y4YCHHBIC CBOMCTBA TEII H (1)I/I3I/I'-ICCKI/IG

SABJICHUS, UCIIOJIb3Y5 (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

BnajgeHne ocCHOBaMH METOJOB HAyYHOTO TIO3HAHHS C Yy4ETOM
cOOJIOIEHHsT TPaBIJI OE30MAaCHOTO TpyJa: HaOMIoACHUE (PU3HUECKUX
SIBJICHUM

YMEHHE CAMOCTOSATEIbHO COOMpATh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLUH, OMUCHIBATH X0
OIBITA U 3aIMCHIBATD €0 Pe3yJIbTaThl, ((OPMYIUPOBATH BBIBObI;
MPOBE/ICHUE TPSAMBIX M KOCBEHHBIX H3MEPEHHH (PU3MUECKUX BEITUYMH:
yYMEHUE IIJJaHUPOBAaTh M3MEPEHMs, CaMOCTOATEIBHO COOUpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY I10 HMHCTPYKIMH, BBIYUCIATH
3HA4YeHUE BEJIMYMHBl U AHAJIU3UPOBATh IOJyYEHHbIE PE3YJIbTATHI C
y4€TOM 3aJaHHOU MTOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIICOBaHMUIL;
CaMOCTOSITENIBHO  COOMpaTh 3KCIEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOJIUTh  HCCIEAOBAHUE [0  MHCTPYKLUH,  IPEICTABIATH
MOJTyYCHHBIE 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BHJE TaOIHIl U
rpaMKoOB, yYUTHIBATh IOTPELIHOCTH, JEJIaTh BHIBObI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (u3Myeckux  Mozenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb AaToOMa,
HYKJIOHHAasi MOJIelb aTOMHOIO s/ipa) U yMEHHE HPUMEHSTh UX Ul

00BsicHEHUS PU3NYECKUX MTPOLIECCOB

YMmeHne oOBACHATH (pU3MUECKHe MPOLECChl U CBOMCTBA Tel, B TOM
qyucie€ W B KOHTEKCTE CHUTyalUd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBJIATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTh OOBSICHEHHE C ONOPOI HAa U3YUYEHHBbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMmeHue pemarb pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCTIONB3Yysl 3aKOHBI W (GOpPMYJBI, CBs3bIBaONINEe  (PU3HUECKHE
BEIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KpaTKOE YCJIOBUE 3aJayH,
BBISIBIISITh  HEJIOCTAIOININE JIaHHBbIC, BHIOMPATh 3aKOHBI M (OPMYIIHI,
HEoO0XoauMBbIe Il €€ pelIeHus], CI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
NPOBOJUTH PACYETHI U OICHHWBATH PEATUCTUYHOCTh MOJYYCHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPEIeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BEMMYNHBI, TOTYYEHHON IPU PEeIIEHUH 3aauu

YMeHHue XapakTepu3oBaTh IPUHLMINGI  ACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4HCII€ OBITOBBIX MPUOOPOB, M MPOMBINIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX OMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUH U HEOoOXoauMmble (U3UIECKUE




3aKOHOMEPHOCTH

10

YMeHue HWCHoib30BaTh 3HAHUS O (PU3MUYECKUX  SABICHHUAX B
NOBCETHEBHOM JKM3HM [y oOecriedeHust O€30MacHOCTH  TpU
oOpamiennn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHHUYECKUMH
YCTPOWCTBAMH, COXpPaHEHHUsS 370pOBbS M  COONIONCHHS HOPM
HKOJIOTMYECKOro IOBEICHUS B OKpYXKalolled cpeze; MOHUMaHHUE
HEOOXOIMMOCTH TPHUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnelT moOMCKa, TpeoOpa3oBaHUsi M IpelAcTaBieHHs HH(OpMaLuu
(GU3HYECKOTO COJIEpPKaHUs C HCIOJIB30BaHHEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMK HA OCHOBE WMCIOMIMXCSA 3HAHUA U
JIOTIOJIHUTEIBbHBIX ~ MCTOYHUKOB;, YMEHHME  HCHOJb30BaThb  IpH
BBITIOJTHEHUH Y4YEOHBIX 3aJaHWi HAYYHO-TIOMYJSIPHYIO JIUTEPaTypy
(bU3MYECKOT0 CONEpKaHUs, CIPABOYHbIE MaTepuajbl, PECYpChl CETU
WNutepuer; BimameHue 0a30BbIMM  HABBIKAMH  MPeoOpa3OBaHMS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JPYIyl0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC W YCTHBIC COOOIICHHUS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKHMX MCTOYHHKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®PU3UKE
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 MEXAHWYECKUE ABJIEHUA
11 Mexanuueckoe JBWKeHHe. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE n HepaBHOMepHOe IBHkeHue. CpenHsas ckopocts. Dopmyina Uit
1.2 BBIYHCIICHUS CpeHel ckopocTu: V = Sft
PaBHOMEpHOE TPAMONMHENHOE IBWKEHUE. 3aBUCUMOCTb KOOPAMHATHI TE€Na OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEUHOIO IBUKECHHUS:
13 x(f)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHH JJI IPOEKIUH CKOPOCTH, NPOEKLUU
IIepeMENICHUs, IIyTH, KOOpPAMHATBI IIPU PABHOMEPHOM IPSIMOJIMHEWHOM
JBUKCHUH
3aBHCHUMOCTb KOOpJAMHATBl TeJda OT BPEMEHU B CIly4ae PaBHOYCKOPEHHOIO
MPSMOJIMHENHOTO 1B KECHMUS:
2
Se(f) =V, ¥ 1+ay * %
@opMynbl Ul IPOCKUUU IEPEMELICHUS, MPOCKLUHUHA CKOPOCTH U IPOCKLUU
YCKOPEHUS IIPH PAaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU:
2
1.4 .sx(a‘)=u{,x-a‘+ax-?.
U.\'('f) =Up, +a, L,
a.(f)=canst,
U:x: - le: =2a,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM JJsi MPOEKIUH YCKOPEHHs, MPOEKIHUU
CKOPOCTH, TPOEKIMH IEepEeMENICHUs, KOOPAWUHATBI NP PAaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBobOonHoe naneHue. GopMyrbl, ONKMCHIBAIOIIME CBOOOJHOE MAJCHHE Tela I10
1.5 BEPTUKAIM (ABW)KEHHUE Tela BHHU3 MM BBEPX OTHOCUTEIBHO IOBEPXHOCTH

3emnn). ['paduxu 3aBucuMOCTH OT BpeMEHH ISl MPOEKIUU YCKOPEHHS,




NpoCKOHUU CKOPOCTH W KOOPAWHATHI IIpU CBO6OILHOM nmaacHuM TCj1a II0

BCpTUKAIU

CkopocTh pPaBHOMEPHOTO [BIKEHHUS Tela IO OKpyxHocTu. Hampasienue
CKOpPOCTH.

dopmyna A BBIYMCICHUS CKOPOCTH 4Yepe3 pajuyC OKPY)KHOCTH M TEpUOJ

oOpareHus:
2R
L=
T

LentpocTpeMuTenbHoe yckopeHue. HampapiieHue I€HTPOCTPEMHUTEIHLHOTO

16 ycKkopeHus. @opmyiia 1l BBIYUCICHUS YCKOPEHUS:
2
a — L
i R
®opmyna, cBsI3bIBAIOIIAs IEPUOJT U YACTOTY OOpalCHHUS:
V= 1
T
Macca. IInotaocts BemecrBa. @opmyiia i BBIYUCICHUS IIJIOTHOCTH:
b= m
1.7 |2
1.8 Cuna — BektopHas pusndeckas BenuyrHa. ClokeHHe CHIT
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-ad
1.10
CoHarpaBie€HHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHUJIbI, IEUCTBYIOIIEH Ha
TEJI0
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
111 Fyy=-F,
112 TpeHue nokos U TpeHUE CKOJIbKeHHU. DopMyIia JUisl BBIYACICHUS MOYJISI CHIIBI

TPCHUA CKOJIBXCHUSA:




F_=u-N

1.13

Hedopmaruss tenma. Ymnpyrue u Heynpyrue aedopmanuu. 3aKoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTeHHE. 3aKOH BCEMHUPHOI'O TAT'OTCHUA:

My - M,
F=¢g L1 2
R
Cua TsoKecTH. Y CKOpeHHEe CBOOOTHOTO TaICHHS.
®opmyna 175 BBIYUCICHUS CHITBI TSHKECTH BOJIHM3H moBepxHOoCcTH 3emin: F = mg.
JiBmwxenue mianet Bokpyr Counniia. [lepBast KocMu4ecKasi CKOPOCTb.

HesecomocTs u neperpysku

1.15

Nwmnynbe Tena — BekTopHas puznyecKkasi BeIMYUHa.
=mi

Nmnynbe cucremsl Ten. M3MeHnenne umnynbsca. MMiynbe cusib

1.16

3aKkoH COXPAaHCHUA UMITYJIbCa JJIs1 33.MKHYTOI>’I CHUCTCMBI TCJI:
D=nyUy -+, U, =const

PeaxkTnBHOE ABMKEHIE

1.17

Mexann4deckas pa60Ta. d)opMlea JJIA BBIYMCJICHUA pa6OTI>I CHUIJIBI:

A=Fsoosct

Mexannueckass MOITHOCTD:

nv=4
I

1.18

Kunertnueckas u NMOTCHIHAJIbHAA SHEPIHUs. CDopMyna JJIA BBIYUCIICHUSA

KHUHETHYECKOM OHCPTHHU:
11!1)2
By

Teopema o knHeTHUeCKOM SHEprun. PopmMyrna s BBIYMCICHHUS TOTCHIMAIBHON




OHCPIUU TCJIa, TOAHATOrO

Hag 3eMIIEH:

E,= mgh

Mexanuyeckas dSHEprus:

E=E.,+E »

119 3aKOH COXpaHEHMsI MEXaHUUECKON 3Heprun. Popmyra s 3aKOHA COXPaHEHUs
MEXaHUYECKOM HEepTruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparnieHue MEXaHMYECKON SHEPTUU MPU HATTMYUHU CHIIBI TPCHHUSI.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.

Poruar. Moment cuiisl: M - FI.
YcnoBue paBHOBeCHs pblyara:
M +M +..=0
1.20
[ToxBrokHBIN 1 HenoABKHBINA 0y1oku. KIT/] mpocThIX MeXaHU3MOB,
n= Aﬂmma
A—a&rpanema
JlaBiieHune TBEPAOTO TENa.
®opMyina 17151 BBIYMCIICHUS 1aBJICHHS TBEPIOIO Tena:
F
P= h

191 HaBnenue raza. ATMocepHOe JaBieHUE.

' I'mapocTaTnyeckoe 1aBlieHUE BHYTPH KHJIKOCTH.
dopMyrta [l BBIYUCICHUSI 1aBJICHUS] BHYTPHU KUIKOCTH:
P=Pg+Pn,

1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Dopmyna ISl ONPEACICHHUS BBITAIKMBAIOIIECH CHIIBI,
JEUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B AKUIKOCTh WM T'a3:

1.23

Fam =PV

YcaoBue miaBanus teia. Ilnapanue CYZAO0B 1 BO3AYXOIIAaBAHUEC




1.24

Mexanuueckue KoseOaHusa. AMIUIMTYJa, TEPHOJ M YacToTa KOJIeOaHHI.

dopmyra, CBSI3bIBAIONIAS YACTOTY U EPUOJ KOJICOAHUIA:

1.25

MaremaTuueckuii M MPYXKUHHBIM MasTHUKU. [IpeBpalieHue SHEpruu Mpu

KOJIe0aTeILHOM IBHKEHUN

1.26

3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

1.27

Mexanudeckue BOJHBI. [IponosibHBIE M TTONIEpEUYHbIE BOJHBI. J[IMHA BOJIHBI U

CKOPOCTH paCIIpOCTpaHCHUA BOJIHEI:

A=v-T

1.28

3By1(. FpOMKOCTL M BBICOTA 3BYKaA. OTpa)KeHI/Ie 3BYKOBOI71 BOJIHBI Ha I'paHUIC

nByx cpen. MHdpa3Byk u ynbTpa3Byk

1.29

IIpakmuyeckue pabomul

N3MepeHnne cpenHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIbI; KECTKOCTH
IPYXUHBL, KO3((UIIMEHTAa TPEHUS CKOJIbKEHUS; pabOThl CHIIBI TPEHUs], CHJIBI
VIIPYTOCTH; CPEIHEH CKOPOCTH JBHXKEHHs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHusi Opycka Npu JABWKEHHM [0 HAKJIOHHOM IUIOCKOCTH; YacTOThl M
nepuosia Koie0aHWK MaTeMaTH4eCKOro MAasSTHHKA,; YacTOThl W  IEpHOAa
Kosle0aHUH MPYKUHHOIO MasiTHUKA; MOMEHTA CHJIBbI, JCHCTBYIOLIEr0 Ha phlyar;
paboOThl CHJIBI YHOPYIOCTH NIpPU NOIBEME Ipy3a C IMOMOILBIO HEMOABHKHOTO
61510Ka; pabOThI CUIIBI YIPYTOCTH MPHU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHJIBI OT 00bEMa MOrpyKEHHON
YacTH TeJla ¥ OT IUIOTHOCTH JKHUJKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHJIBI
OT MaccChl TEJNA; CUJIbI TPEHUS CKOJIBKEHUS OT CHUJIbl HOPMAJIBHOIO JaBJICHUS U OT
pOZa MOBEPXHOCTH; CWJIBI YNPYIOCTH, BO3HHMKAIOIIEH B NPYKUHE, OT CTEICHH
neopManuu MpyKUHBI, YCKOPEHUsi Opycka OT yrjla HakJIOHA HaIlpaBIISIOLICH;
nepuoja (4acToTbl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; NEpHoja
Kosie0aHUH MPY)KMHHOTO MAasATHUKA OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI;
UCCIIeIOBaHNE HE3aBHUCHUMOCTH Iepuojia KoJieOaHUl HUTSHOTO MasTHHUKA OT

MacCChI I'py3a. HpOBCpKa YCJI0BUS PABHOBCCHUA pblvara

1.30

Dusuueckue s6aeHUS 8 npupode: OpUMEPLI  ABHXXCHUA C Pa3IMIHBIMU
CKOpPOCTAMHU B J)KMBOH M HEXKHUBOU npupone, JEHUCTBHE CUJIBI TPCHUA B IPUPOAC U

TEXHUKE, TMPUIMBBI W OTIWUBBI, JABWXCHHUC IIJIAHCT ConneuyHon CHUCTEMBI,




PCAKTUBHOC JABUKCHHUC JKUBBIX OPraHU3MOB, pbldaru B TCJIC YCIOBCKA, BJIUSIHHNC
aTMOC(l)CpHOFO JaBJICHHUA Ha JKUBOH OpraHusM, IIJIaBaHUC pBI6, BOCIIpUATHUEC

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

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, AATYUKHU IIOJOXKCHHUA, PpACCTOAHUA U
YCKOpPC€HHA, IOUHAMOMETpP, IMIOAINIMIIHWKH, PAKEThI, pbIYyar, HO,HBH)KHBII;'I n

HGHO[[BI/DKHLII;'I 6JIOKI/I, HAKJIOHHAsA IIJIOCKOCTb, MPOCTBIC MCXAaHU3MbI B 6LITy,

Lal cooOUIaoNMecss COCyAbl, YCTPOWCTBO BOJOIPOBOJA, TMAPABIMYECKHH IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJEKYJISIPHO-KMHETUYECKOM TEOpUU  CTPOCHHUS

2.1 BemiecTBa. Mozenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOr0 COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopgHble Tena

55 JlBmkeHue dvactun BemecTtBa. CBA3b CKOPOCTH  JBWXKEHHS YacTHULl C

' Temneparypoil. bBpoyHoBckoe nBuxenue, mudpdy3us

2.3 CMauuBaHuE U KalWUISPHBIC SBJICHUS

2.4 TemoBoe paciiupeHue u cxxarue

2.5 TemoBoe paBHOBECHE

26 Buytpennss sHeprus. PabGota u Temonepenada Kak cHocoObl M3MEHEHUs

' BHYTPEHHEHN YHEPTUU

2.7 Bunel Terionepenayn: TEMIONPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE
Harpesanne wu oxnaxaernue Ten. KonudectBo  TemnoTel. Y enbHas
TEIUIOEMKOCTbD:

2.8
O=am(t,—1,)
3aKOH COXpaHEHHUs PHEPIMM B TEIUIOBBIX NPOIECCAX. YPABHEHHE TEIIOBOTO
OanaHca:

2.9

O +0,+..=0
Hcnapenne m koHaeHcauus. V3MeHeHME BHYTpEHHEH HHEPrMM B IIpOLECCE
210 WCapeHuss ¢ KOHJAeHcauuu. KuneHue KUAKOCTH. YAenbHas TemioTa

napooOpazoBanusi: L = Q/m




2.11

Bnaxnocts Bo3yxa

2.12

[InaBnenue wu Kpucraimsauus. I3MeHeHMe BHYTPEHHEH DJHEpPIUM IIpH

IUIABJICHUU U KpHUCTAaJIJIM3allvu. y,I[eJ'IBHaﬂ TCIJI0TA I1JIaBJICHUA

2.13

BuyTpeHHss dHeprus cropaHus TOIUIMBA. Y I€JbHAs TEIJI0Ta CTOPAaHUs TOILIIUBA:

q=Q/m

2.14

[Tpuntuns! paboTs! TermnoBbix apuratenei. KI1/1 teruioBoro apurarens

2.15

IIpaxmuueckue pabomol

N3mepenue yaenbHOM TEIIIOEMKOCTH METAJUIMYECKOIO LUIMHAPA; KOJINYECTBA
TEIUIOTHI, MOJIyYEHHOTO BOJOM KOMHATHOW TeMieparypbl (UKCUPOBAHHON
MAacChl, B KOTOPYK) ONYIIEH HArpeTbld UIMHAP; KOJIUMYECTBA TEIUIOTHI,
OT/IaHHOT'O0 HAarpeThbiM LMIMHIAPOM, MOCIE ONYCKaHHUsI €ro B BOJY KOMHATHOMU
TeMIEpaTypbl; OTHOCHUTEJIBHOM BJIAXHOCTU BO3AYyXa; YAEIbHOW TEIUIOTHI
IJ1aBjieHUs Jpja. McecimenoBaHue UM3MEHEHMsT TEMIIEpAaTypbl  BOJABL  IIPU
Pa3IMYHBIX YCJIOBUSX; SIBJICHHUS TEIUIOOOMEHA NPH CMENIMBAHUM XOJOJHOW H

ropﬂqeﬁ BOJIbI; IIpOoLecCa UCIIapCHUA

2.16

Dusuueckue sA61eHUSA 8 npupode.‘ MOBEPXHOCTHOC HATSXKCHUC W KAIIUJIIAPHBIC
SABJICHUA B HPUPOAC, KPUCTAJJIBI B IIPUPOAC, NU3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHuC

BOJI0EMOB, MOpPCKHE OpHu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

2.17

Texnuueckue ycmporcmea: KalWLIAPbI, IPUMEPBI UCIIOIb30BaHUSA KPUCTAJLIOB,
KUIKOCTHBIM TEPMOMETp, AATUUK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBasi TypOuHA, JBUTATE]b BHYTPEHHETO

CTOPaHHUs

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BUJA SJICKTPUUCCKHUX 3apsaa0B

3.2

B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3

3aKOH COXpaHEHHS 3JIEKTPUIECKOTO 3apsiia

3.4

3J'IeKTpI/I‘-ICCKOC ITOJIC. HaHpiI)KéHHOCTB QJICKTPHUYCCKOT'0  IIOJIA. HpI/IHI_[I/IH

CYIIEPHO3UIINH ITEKTPUYECKUX MoJIel (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn »snektpudeckux 3apsgoB. JleiCTBHE SIEKTPUYECKOrO TMOJA Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBOIIHI/IKI/I " JUSJICKTPUKHU




[TocTostHHBIN 3aeKTpUUYecKUid TOK. JlelcTBUs 3nekTpuyeckoro Toka. Cuia Toka.

Hanpsioxenue.
3.6 I =qg/t,U=A/
DNEKTPUUECKOE COIPOTUBIIEHHE. Y IEIIbHOE IEKTPUUECKOE COIPOTUBIICHHUE:
3.7 R =pl/S
3.8 3akon Oma ayis yyactka snekrpuueckon ernu: | = U/R
[TocnenoBarenbHOE COeIMHEHUE POBOIHUKOB:
I,=I,: U=U,+U,: R=R +R,
3.9 [TapannensHOE COeTUHEHNUE TPOBOIHUKOB PABHOTO CONPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 -
CwMmelnianHble COETMHEHUS TIPOBOTHUKOB
Pabota u MmomHOCTH 25ekTprueckoro Toka. A = Ult, P = Ul
3.10
3akon Jxxoynsa — Jlenma:
2
3.11 Q=I"-R-t
312 OmpiT Opcrena. MarHuTHOe ToJie MPSIMOTO TPOBOJHHMKA C TOKOM. JIMHMM
MarHMTHON MHTYKITUN
313 MaruuTHOE TmOJIE TMOCTOSHHOTO MarHuta. B3aumoaencTBHE MOCTOSHHBIX
MarHuTOB
3.14 JleficTBHE MarHUTHOTO IT0JIS HA POBOJHUK C TOKOM
3.15 OneiTel @apanes. SBneHue 3neKTpoMarHuTHON HHAYKIUH. [IpaBumno Jlenna
IIpakmuyeckue pabomul
N3mepeHne  2JIEKTPUYECKOTO  COMPOTHUBIIEHUS  PE3UCTOpPAa;  MOIIHOCTH
3.16 ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBHCUMOCTH  CHJIBI TOKa, BO3HHMKAIOLIICTO B IIPOBOAHHKE
(pCSI/ICTOpBI, naMnqua), OT HAIIPAKCHHA Ha KOHLIAX MPOBOJHHWKA; 3aBUCUMOCTU

COIMPOTUBJICHHUA OT JJIMHBI IIPOBOJHHWKA, IUIOMAAN €0 IMOINCPEYHOro CCUCHUA U




YACIBHOTO COMTPOTUBJICHHA.
HpOBepKa mpaBujia JJIA 3JICKTPUYCCKOI'O HAIPSXKCHUA IIPH IIOCICA0BATCIBHOM
COCAUHCHHHN IIPOBOJHUKOB; IIpaBuJia JIA CHJIBI JJICKTPUYCCKOIO0 TOKa IIpH

napajyuieIbHOM CO€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuyeckue a6leHUA 6 Npupoode: DICKTPUUECKUE SIBICHHUS B aTtMmocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPTAaHM3MOB, MATHUTHOE TOJIe 3eMJITH, JIpeii( MOIIOCOB,
POJIb MAarHUTHOTO TOJIS JUIsl )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texnuueckue ycmpoucmea: SIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJIGKTPUYECKOW  DHEPruH,  3JICKTPOOCBETUTEIbHBbIE  MPHUOOPHI,
3.18 HarpeBaTelbHbIE ANEKTPONPUOOPEI (mpumepsl), ANIEKTPUYECKUE
MpeIoXpaHUTeNH, 3JEKTPOMArHuT, OJJIEKTPOJBUraTellb MOCTOSHHOTO TOKa,
TeHEepaTOp MOCTOSIHHOTO TOKA
3.19 DneKTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpOMarHUTHBIX BOJTH
3.20 JlygyeBas moaensb cBeta. [IpsmonnHeiiHoe pacpocTpaHeHre CBeTa
3.21 3akoH oTpaxxeHus cera. [lnockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Jlucniepcus cBeTa
3.4 Jlunza. Xon mydeit B nun3ze. POKyCHOE paccTosHMe JUH3bI. OnThueckas cuiia
' mun3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucreMa. Onruueckue mprudopbI
IIpaxmuueckue pabomul
###Par##lI3mepeHre ONTHYECKON CHIIBI coOuparomield JTUH3bI;, (OKYCHOTO
paccTosiHus cOOMparoIiel JTUH3HI (0 CBOMCTBY PaBEHCTBA pPa3MEpOB MpeaMeTa
U U300paxkeHusi, KorJa MpeAMeT pacrlojoXKeH B JBOMHOM (hOoKyce), oKa3zaTes
3.26 MIPEeIOMJIEHHUS CTEKJIA.
###Par## lccnenoBanue CBOWCTBa M300paKEHUS, MOTYYEHHOTO C TMOMOIIBIO
coOuparomel JHMH3bI;, U3MEHEHUs (OKYCHOTO PACCTOSHUS JBYX CII0)KEHHBIX
JIUH3; 3aBUCUMOCTH yrja MpeJOMIICHUS CBETOBOrO Jyya OT YIJia MajeHus Ha
TPaHUIE «BO3JTYX — CTEKIIO»
3.97 Qu3zuueckue seneHuss 6 npupode: 3atmeHuss ConHrna u JIyHbl, 1BeTa Ted,
' ONTHYECKHUE ABJICHUS B aTMOochepe (1iBeT Heba, pedpakius, pamgyra, MUpax)
308 Texunuueckue ycmpouicmea: OUYKH, TEPUCKOIN, (QoToanmapaTr, ONTHUYECKUE
' CBETOBOJIBI
4 KBAHTOBEBGIE ABJIEHUA




PagnoaktuBHOCTh. Anb(da-, Oeta-, ramma-uznydyenus. Peaknum anbda-u Oera-

4.1
pacmana

4.2 OmneiTel Pe3epdopaa no paccesuuro anbda-vyactuil. [InanerapHas Moaenb aroma

4.3 CocraB atromHoro siipa. M3oTomns

4.4 [Tepuon monypacnaaa aTOMHBIX SAEp

4.5 SnepHbie peakiu. 3aKOHbI COXPAHEHHUS 3apsAI0BOr0 U MacCOBOTO YHCEN
Qusuueckue A61eHUs 8 Npupode: E€CTECTBEHHBIM pPaaUOaKTUBHBINA  (oH,

4.6 KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE W3JIyU€HHUE MPUPOJIHBIX MHUHEPAJIOB,
JEHCTBHE PAAMOAKTUBHBIX U3Iy4YCHUN HA OPraHU3M 4YEJI0BEKa

47 Texuuueckue ycmpoticmea: CUEKTPOCKON, MHAWBUIYabHBIM JI03UMETp, Kamepa

Bunbcona, simepHas sHepreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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