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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHON padouelt MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJOKEHUN M TpeOoBaHMI K pe3yiabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOTPaMMBbI, NPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yueToM ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
KOHIIETIIIUY TIpenoiaBaHus yueOHoro npeamera «dusukay.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIMXCS M OPTaHU3aIlUI0 H3yYeHUs
¢bu3MKN Ha AEATETbHOCTHOW OCHOBE. B mporpamMme mo (u3HKE yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO OCIEA0BATEIbHOCTh
U3yYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COJCpP)KaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ ENbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIO B CO3/IaHNU paboueii mporpaMmbl IO y4eOHOMY TPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, IMOCKOJbKY (HU3NYECKUE 3aKOHBI JIeKAaT B OCHOBE IPOLECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuend u ¢GU3NIECKON
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
npefocTaBisieT HauOosiee sCHble OOpa3lbl NPUMEHEHUS HAay4HOro MeToja
MO3HaHMsI, TO €CTh CII0CO0a MOIY4YEeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa3oBaHUS B CTPYKType O0OIIero
o0pa3oBaHus COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOMW TPAMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronmxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE MperojaraeT OBJIAJeHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

eHAYYHO OOBSCHATH SBIICHUS,

*OIICHUBATh U TIOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;



eMHTEPIIPETHPOBATH JAHHBIE W HCIIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA JIJIS
TIOJTyYEHUS BHIBOJIOBY.

[lemn wu3ydeHuss QU3MKHM Ha YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
OTpesieieHhl B KOHIICMIIUKA TIpernojiaBanusi y4deOHoro mnpeamera «Dusmka» B
oOpa3oBaTenpHBIX opraHuzanusx Poccuiickoit denepanuu, peanu3yromux
OCHOBHBIE 00111e00pa30BaTEIbHBIC TPOTPAMMEI.

[enmn n3ydeHust PU3UKU:

e[IPHOOpETEHUE HHTEpPEeca U CTPEeMIICHUS OOy4alommxcsi K HaydHOMY
W3YYCHUIO TIPUPOJIBI, PA3BUTHE WX HMHTEIUICKTYIBHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

epa3BUTHE MPECTABICHUI O HAYYHOM METOJ]I€ MO3HaHUA U (HOPMUPOBAHKE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

«(hopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTara U3yueHUs: OCHOB
CTpOEHUS MaTepuH U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

e(hopMUpOBaHUE TPEJCTABICHUNA O pPOJIU (PUMKHU IS PA3BUTHUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

epa3BUTHE  TMPEJACTABICHUA O  BO3MOXKHBIX  cdepax  Oynayuiei
po¢deCCUOHATIBHON JIEATEIIbHOCTH, CBSA3aHHOMN C (DU3UKOM, MOJATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBIICHUH.

JlocTikeHne 3TUX Liened mporpamMMbl 10 (U3MKE HAa YPOBHE OCHOBHOTO

o01ero o0pa3oBaHusi 00ECTICUMBACTCS PEIICHUEM CIEAYIONMNX 3a/1ay:

e[IpHOOpETEHNE 3HAHWA O  JUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJCKTPUUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX

e[IPHOOPETEHUE YMEHHMM OMUCHIBATH U OOBSCHATH (PU3WUYECKUE SIBICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

*OCBOCHHE METOJOB pEIICHHs MPOCTEHINNX pacyeTHhIX 3agad ¢
UCTIOJIb30BaHUEM buznyeckux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

epa3BUTHE YMCHUU HAOIIOJATh MPHUPOIHBIC SBJICHUS W BBIMOJIHSATH OTMBITHI,
nabopatopHble pabOTBl W AKCICPUMEHTAIIbHBIC HCCIICIOBAHHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIHHBIX PHOOPOB;

*OCBOCHHE MPUEMOB pabOThl ¢ HMHPOpMaLUend (PU3NYECKOrO COJAEp KAHMS,
BKJTFOYAsi HTHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSX (U3HMKHU, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

¢3HAKOMCTBO €O chepamu NMpodheCCHOHATBHOU JNeSATeIbHOCTH, CBSI3aHHBIMU C
GU3MKOH, ¥ COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.



OO1iee ynCII0 9acoB, pEKOMEHI0BAHHBIX ISl U3y4eHUs (PU3NKH Ha Oa30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJeno0), B 8 kiacce — 68
gacoB (2 uaca B Henenmo), B 9 kimacce — 102 uaca (3 yaca B HEHIEI).

[Ipennaraemspiii B mporpaMMe no (Gu3MKe MepedyeHb JabopaTopHBIX padboT U
OTIBITOB SIBJISIETCS PEKOMEHJIATEIbHBIM, YUUTENb JIENAeT BHIOOp MPH MPOBEACHHUU
7a00paTOPHBIX PadOT W OMBITOB C YYETOM WHAMBUIYATBHBIX OCOOEHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIICPUMEHTAIBHBIX 3a/IaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COJEPKXAHUE OBYUYEHUA

7 KUIIACC
Pu3uka 1 e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

@usnka — Hayka o mnpupone. fABieHus npupoapl. PU3HYECKUE SBICHUS:
MEXaHHYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. H3Mepenne Qu3nyeckux BenuuyuH. DuU3NYECKUE
npudopsl. [lorpentHocts n3mepeHnii MexyHapogHasi cucTeMa euHUL.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTecTBeHHOHAyUHBI METOJl TMO3HAaHUA: HAOIOJEHUE, TOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObSICHEHNE
HaOmogaemMoro siieHus. Onucanue GU3NUeCcKUX SBJICHHUN C TOMOILBIO MOJIENE

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUSL.

2. ®usuyeckue MpUOOPHI U MPOLeypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmnpeneneHue UEeHbI AIEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOopa.

2. HM3mepeHue pacCTOSHUM.

3. H3mepenue o0bEéMa )KUAKOCTU U TBEPJOTO Tea.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue Temmeparypsl HNpH MHOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H

JlaTYuKa TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

IlepBoHayabHbIE CBEACHUS 0 CTPOCHUH BellecTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJIbl, HX pasmepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEIIECTBA: MTPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUSI BELIECTBA: CTPOEHHUE Ta30B, >KMJIKOCTEH U TBEPIBIX
(KpUCTaIIMYeCKnX) Tell. B3auMOCBsA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO TBUKEHUSI.

2. HabGmonenue nuddyszuu.



3. HaOmionenue ~ siBneHuid,  OOBACHAIOMIMXCS ~ MPUTSKEHUEM WM
OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuaMerpa aroMa METOAOM PsAOB (C  HCIOJBb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBH2KeHMe ¥ B3aMMOJeiiCTBHE TeJl.
Mexanudeckoe ABMKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBMXKEHUU. Pacuer mytu u
BPEMEHU JIBUKECHHUSL.
SBnenne uHEpUMM. 3aKOH HWHEPLUU. B3auMozaelcTBHE Tell KaK NpUYMHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HMHEpPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
o0beMa BEILECTBA.
Cuila Kak XapakTepucTUKa B3auMojaecTBUs Tell. Chila ynpyrocTd W 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HANIPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonenctByromas cuil. Cuila TpeHUs.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnrogeHue MexaHMYeCKOTro IBHIKEHHUS TeNa.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HaGmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUU TEJI.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. Cno)xeHue CuJl, HallpaBJIEHHBIX 110 OJHON IPSIMOM.
Jlabopamopusie pabomul u onvimel.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOIO ABUXKEHUS (ILIapUKa B )KUIAKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIIS M TaK Jiajee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAaKJIOHHOM IJIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmbBITHI, JTEMOHCTPHUPYIOIIHNE 3aBUCUMOCTH pacTsbKeHHs (nedopmariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. OmbIThl, IEMOHCTPUPYIOIIKME 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIbKEHHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.

JlaBJjieHHe TBEPABIX TeJI, ;KUAKOCTEH U ra3os.



HaBnenne. CriocoObl YMEHBIIIEHUSI U yBEIWYEHHU JaBlieHus. /laBiieHue rasa.
3aBUCHUMOCTh JIaBJICHHS raza OT oObema, TemmepaTypbl. l[lepermaua naBieHus
TBEPABIMU TEJaMHU, XKUAKOCTAMU W ra3zamu. 3akoH Ilackans. [IHeBMaTHueckue
MalllUHbl. 3aBUCUMOCTb JABJICHHS >KUJIKOCTH OT TIyOWHBI. ['mapocratnueckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emnau u armocdepHoe AaBiaeHue. [IpuunMHBI CyIIeCTBOBAaHUS
Bo3aymHONH o0onouku 3emud. OnbiT Toppuuenu. M3mepenue atrmocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpPHOTO JaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 M3MepeHnss aTMOC(HEPHOTO TaBJICHHUSI.

JlelicTBHE KUIAKOCTH M ra3a Ha MOTPY>KEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABJICHUSA ra3a OT TEMIEPATYPHI.

[Iepenaua naBIeHUs KUJIKOCTHIO U Ta30M.

Coobmiaromyecst COCY/Ibl.

['mapaBauueckuu mpecc.

[IposiBieHne necTBUsS aTMOCHEPHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TeJia ¥ INIOTHOCTH >KUJIKOCTH.

o Uk W N R

N

PaBeHCTBO BBITAJTKMBAIONIEH CUJIBI BECY BBITECHEHHOM XKUJIKOCTH.

8. YcIioBHME IUIaBaHMS TeN: IUIABAHWE WJIA MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOIIICHHUS TNIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B
JKUJIKOCTh YacTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEUCTBYIOIIEH Ha TEIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIBI,
JEUCTBYIONIIEH HaA TEJIO B KUAKOCTH, OT O00BEMA MOTPYyXKEHHOU B
J)KMIKOCTb YaCTH TeJa U OT MJIIOTHOCTH KUJIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKUM U
OIIpELEIIEHUE €€ IPYy30H0ABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAaKJIOHHAas IUIOCKOCTh. IIpaBuiio

paBHOBecusi pbluara. lIpuMeHeHue TmpaBWJIa paBHOBECHUs] phluara K OJIOKY.



«3onoToe mpaBuiao» MexaHuku. KoadduimeHT mnonesHoro nedcTBus (nanee —
KIIJI) mpocThix Mexanu3moB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass dHeprus. KuHeTmyeckas W TOTEHUHWAJIbBHAS DHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBHXKEHUH Teja

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblUyara.
3. H3amepenue KIIJl HakTOHHOI MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOM YHEPTUH.
8 KVIACC

TenoBblie sIBJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUUECKOU TEOPUH.

Monenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKECHUA MOJEKYJISIPHO-KUHETUYECKOW TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennss osHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEpIIICHUE padoTHI. Buaet TEIIoNEepPeaaun:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YJEJIbHAS TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konHjaeHcaiusa. Mcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuuner pabotsl TeraoBbix asurareneid KIIJ[ TemoBoro asuratesns.
TermioBbie ABUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.
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HaGmonenune nuddysuu.

HabmroieHue sIBeHUN CMAaYMBAHMSI U KaMJUIIPHBIX SBJICHHH.
HabmroieHue TermmoBoro pacumpeHust Ted.

V3meHeHnue naBieHUS Ta3a MPU U3MEHEHHH 00BhEMa M HArPEBAHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEIIECTB.

. Habmonenue kuneHus.

. Habmoienue nocTostHCTBa TeMIEpaTyphl PU TUIaBJICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnpIThl 1O HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue AaBiIeHUs BO3AyXa B OaJUIOHE IINPULA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPruud Tejla B Ppe3ysibTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

HccnenoBanue sBJIEHHUS TEIJIOOOMEHA TPH CMEIIMBAHWHM XOJIOAHOW U
ropsiuer BOJIBL.

OnpeneneHue  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJOW  IpHU
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEIIECTBRA.

HccnenoBanne mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHON TEIUIOTHI NIJIaBJIEHUS JIb/IA.

DJIEKTPUYECKHEe U MATHUTHBIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3apsII0OB U PACCTOSHUS MEX]Y TEJIaMH).

Onekrpuyeckoe mnotsie. Hanpsoxk€HHOCTH 3iekTpudeckoro noisisd. IlpuHnmn
CYIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Ctpoenne aroma. IIpOBONHMKM W  JMDJICKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUECKHUI TOK B KUJKOCTIX U razax.

Onektpuueckas menb. Cuna  Toka.  DJIEKTPUUECKOE  HAMNPSKEHHUE.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
nns yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DnexkTpudecKre 1enu U MOTPeOUTENH dIEeKTpUdIecKoi sueprun B 0piTy. KopoTkoe
3aMBIKaHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 10Ji€ 3€MJIM U €r0 3HAYCHUE JJIS )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe TMOJ€  3JIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. JIeCTBME MAarHUTHOTO IIOJIS1 HA IPOBOJAHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMoNb30BaHUE 3JEKTPOJABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6b1 MOJTYYEHHS ANEKTPUYECKOU SHEPIUH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JIBa pozia 3JIEKTpUUYECKUX 3apsSa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXPAHEHHUS AIEKTPUUECKUX 3aPSI0B.
[IpOBOJHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
HcTouyHMKH TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJKOCTH.
. I'a30BbIM pasps.
. U3mepeHnune cuibl TOKa aMIepMETPOM.
. I3MepeHnune 3J1eKTpUYeCcKOro HapsKEHUS BOJIBTMETPOM.
. Peocrar 1 MarasuH COpOTUBIICHUM.
. BzauMoieiicTBrE€ TOCTOSIHHBIX MAarHUTOB.
. MozennpoBaHre HEBO3MOXXHOCTH PA3ACICHUS MTOJOCOB MATHUTA.

L 0 N ok WwWwN e

T o = =)
a 1 A W N B O



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

OnbIT Ipcrena.

MarauTHoe 10Jie ToKa. DJIEKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIUMOHHOIO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

DNeKTporeHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMU TeJl HHAYKIUEH U mpu
CONPUKOCHOBEHHH.

HccnenoBanne JEWCTBUSA  DIIEKTPUYECKOIO IIOJSI HA IPOBOJHUKHA U
JUDJIEKTPUKH.

C6opka u poBepka padOoThI JIEKTPUUECKOH LIETTH MOCTOSHHOTO TOKA.
M3mepeHne U peryaupoBaHue CHIIbI TOKA.

N3mepenne U peryiampoBaHue HAMIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Y€pe3 pE3UCTOp, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONMPOTHUBJIEHUS! TPOBOAHUKA OT €ro JUIMHBI, IUIOMIAJAH MONEPEUHOTO
CEUEHHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEAOBATEIIbHOM
COEJIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa IPU NapaJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AJAEKTPUUYECKOTO TOKA, MAYIIETO Yepe3 pE3UCTOP.
OnpeneneHne MOIIHOCTH  JJEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucTope.

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

Onpenenenue KII/] nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSIHHBIX MarHUTOB.
MN3yyeHue MarHMTHOrO IOJISI  IOCTOSIHHBIX ~ MAarHUTOB IIPU  HX
00OBbEIMHEHUU U Pa3/ICJICHUH.

HccnenoBanue nelCTBUS 3JIEKTPUUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MarHuTa OT CHJIbl TOKAa W HalpaBJEHUS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl 31€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI IO UCCICOOBAHUIO SIBJICHUSA JIIEKTPOMAarHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MEHEHHWM 3HAYEHHS W HANpPABJICHHUS HHIYKIIMOHHOTO
TOKA.

9 KJIACC

Mexanuyeckue siBJICHHU.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIBHOCTE MEXAHMYECKOrO JBWKEHUSA. PaBHOMEpPHOE MNPSAMOJIUMHEHHOE
nBr>keHue. HepaBHoMepHOE mpsiMONIMHENHOE JBM>KeHUE. CpelHsisi U MIHOBEHHAs
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyCKOpeHHOE HpsiMOJMHENHHOEe JBUKeHue. (CBOOOJIHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon u yactora oOpalleHus.
JInHerHasa u yriioBasi CKOPOCTH. LIeHTpOoCTpeMUTEIbHOE YCKOPEHUE.

[IepBsIii 3ak0H HbtoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
nanenus. JBwxkenue miaHeT Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHON TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpauieHus. MoMeHT cuiibl. LleHTp TsxecTu.

Nmmynbe tena. M3mMeHeHne ummyiibea. MIynbe cuiibl. 3aKOH COXPAaHEHHMSI
UMITyJbca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa Ccuil TSKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO Hall
MMOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas s3Heprus cxaTtou npyxuHsl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HalnroneHme MexaHMUeCKOro JBMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

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

CpaBHeHuE TyTEd W TPACKTOPUM IBHKEHHS OJHOIO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKkOB PAaBHOYCKOPEHHOTO IBUKECHUS.

Habnronenue 1BM>KEHMS TeJla IO OKPY>KHOCTH.

HabGnronenne MexaHMueCKUX SIBJICHUM, MPOUCXOSIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM M YCKOPEHHOM JBHWKCHHHU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€ja OT MAacChl Teja W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKECHUU.

[lepenaya uMIrybca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
Habitoienue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU IPH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU IIPU JBHKEHUH TeNa MO IEVCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajbHEUIIEro paBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OnpeneneHue CpeaHEll CKOPOCTH CKOJIBKEHHUSI OpycKa WM JBUKCHUS
[IapyKa MO HaKJIOHHOW ITOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenencaue kKodGphUIMeHTa TPEHUS CKOJIbKCHHS.

Onpenenenue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOTHI CUJIbI TPEHUS NMPU PAaBHOMEPHOM JBIKCHUHU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Ompeenienne  pabOThl  CHJIBI  YNIPYTOCTH MpU  MOABEME TIpy3a ¢
UCIIOJIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.
11. MI3y4yeHue 3aKk0Ha COXPAHEHUS SHEPTUU.
Mexanuveckue KoJ1e0aHUS U BOJIHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue — koneOanus.  BwiHyXneHHsle — konebanums.  Pesonanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxeHue 3Byka. MHbpaszByk u
yIIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneOGaHWil Ted MOJA JNEUCTBHEM CHIIBI TSDKECTH W CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
HabGnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHUI pe30HaHC.
JIaﬁopamopubze pabomul u onvimel.
1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHUM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOTHl U TIEpHOJIa KoeOaHUl MPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA

OT Macchl rpy3a.
5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KojeOaHUil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. ONBITBI, JACMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHoJia  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOHOTO MaeHUS.
DJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMarHuTHble  BOJIHBL.  CBOMCTBa
ANEKTpOMarHuTHhIX BOdH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.
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DJieKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.
CBeToOBbBIC SIBJICHHUS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpaneHue cseta. 3atmeHuss Connua u JIynel. Otpaxkenue csera. Ilnockoe
3epKaJIo. 3aKOH OTPAKEHHUs CBETA.

[Ipenomnenue cBera. 3akOoH IpernomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
ONITHUYECKUX CBETOBOJAX.

Jlunza. Xox unyueid B JumH3e. Onruyeckas cucreMa (Qoroanmnaparta,
MHUKpPOCKOIIa M Teneckona. I'ya3 kak onrTudeckas cuctema. bim3opykocTe u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpaJIbHBIX IBETOB. JlMciepcust cBeTa.

Jemoncmpayuu.

[IpssMOTMHENHOE pacIpOCTPAaHEHNE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XO0J ny4yer B pacCenBAIOIIECH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

[Tpuniun geiictBus doToanmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Moaens rnasa.

11. Pa3noxenue 6e50oro cBeTa B CIEKTP.

12. [lony4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yIia OTPAKEHHsI CBETOBOTO Jiyda OT YIUIa
najieHusl.

2. M3yueHue xapakTepUCTUK U300paKeHUs MPEAMETA B IUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCHUMOCTHU yriia MPEJOMIIEHHS CBETOBOIO Jiy4ya OT yIJia
NaJEHUS HA TPAHULIE «BO3TyX—CTEKIIOM.
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4. TlomyyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO PACCTOSIHUA U ONTHYECKOM CHIIbI coOMparomieit
JIVH3BI.

6. OIBITHI 110 PA3JI0KEHUIO OEJIOr0 CBETAa B CHEKTP.

7. OmBITBI MO BOCTPHUSATHIO LIBETa MPEAMETOB NMPHU WX HAOIIOACHUM 4Yepe3
[[BETOBbIE (DUIIBTPHI.

KBanToBbBIC SIBICHUS.

OmnbiTel Pezepdopaa u minanerapHas mozenb aroma. Mogenb aroma bopa.
Hcnyckanue u MoriomeHne ceeta aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBsA3b Maccel M 3Hepruu. Peakunuu cuHTe3a u
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

SAnepnas sHepretka. JleWcTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3Iy4eHHUS U HOTJIOIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uznydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwvie pabomul u onvimaol.

1. HaGnroneHue CrulONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINN MOYJTh TIPEAHA3HAYCH JIJII CHUCTEMAaTHU3aIuu
U 0000meHUsT MPEeIMETHOTO  COACPKAHUS M OMNbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TaKXKe JJIs1 MOJATOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII peaAMET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
NesATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyudeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS



SBJICHUM TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pusmyeckue
ABJICHUSI, NPUMEHSS T[OJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
KA4YE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 Ccu€T TOro, 4YTo OOydYarouIMecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
npearaeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPOJIC U TTOBCEAHEBHOM JKU3HU;

WCITOJIb30BaTh HAYYHBIC METOJIBI UCCICAOBAHUSA (PU3NUCCKUX SIBJICHUH, B TOM
YHUCIIE I MPOBEPKHU THIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanbOoOJee BaXHBIX JOCTHKEHUIM COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMEDP, MPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX UCTOUYHUKOB
SHEPrMd HA OCHOBE 3aKOHA MPEBPAICHUS M COXPAHCHUS BCEX M3BECTHBIX BHUJIOB
SHEPIHUH.

Kaxmas w3 TeM [aHHOrO MOAYJSA BKIIOYAET SKCIEPUMEHTAIBHOE
uccienoBanue 0000Iaero xapakrepa. Moayiab 3aBepliaeTcsl MPOBEIACHUEM
JMArHOCTUYECKON U OILIEHOYHOM paboThI 32 KypC OCHOBHOT'O 00IIIEro 00pa3oBaHMUsl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE MHTEpPECAa K UCTOPHUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
(u3nuecKoi HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTHXKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K AaKTUBHOMY YYacCTHIO B OOCYK/IEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUIN
busuKu;

- OCO3HaHUE BAXHOCTH MOPAIBHO-3THUUYECKUX MPUHILUIOB B JEATCIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUATHE ACTETUYECKUX KaueCTB (DU3NUECKON Hayku: €€ rapMOHUYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (U3MUYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLIEH
KYJBTYPBI;

- pa3BUTHE Hay4YHOU JIIOOO3HATENLHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
Os1aromoJry4ust:

- OCO3HaHUE IIEHHOCTH Oe30omacHoro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, Ha JIOpOraxX, C AJIEKTPUUYECKUM U TEIUIOBBIM 000pYTOBAaHHWEM B
JIOMAITHUX YCIIOBHSIX;

- c(hOpMUPOBAHHOCTh HaBbIKa peduieKcMH, NpPU3HAHME CBOETO IpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APYyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- AKTUBHOE Yy4YacTHE B PELICHUM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHu3alid, ToOpoJa, Kpass) TEXHOJOTHYECKOH U



COIIMAJIbHOM HAINpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHUM;

e - UHTEPEC K MPAKTHUYECKOMY M3YUEHUIO TPOQeCcCrid, CBA3aHHBIX C (PU3UKOIA;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIWS HA TPUMEHECHHE (DU3WYCCKUX 3HAHWWA JJIS PEUIeHUs 3aaad B
o0JlacTH OKpy’Karolllel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBUSIM COLMAJIBLHOM U NPHUPOIHOU
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBIMOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3WYECKOM HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYTux,

e - TIOBBIIICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pE3 MPAKTUUYECKYIO
JICSITEIBbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUM, B TOM 4HcIiie (OPMYITUPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e - OCO3HaHME JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIaCcTH
busuKy;

e - IUJIAHUPOBAHHE CBOETO PA3BUTHUA B MNPUOOPETCHUH HOBBIX (PU3MUECKHUX
3HAHUI;

e - CTpEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
AKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e - OIIEHKAa CBOMX JCHCTBHM C YYETOM BIMSHHS HAa OKPYXKAIOIIYIO Cpexdy,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe OCBOEHUS TpOrpaMMbl MO (U3NKE Ha YPOBHE OCHOBHOTO
oOwiero oopazoBanus y o0yyaromierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLIIE I03HAaBaTeIbHbIE YHUBEPCAIbHbBIC YUeOHbIE 1eHCTBUS,
KOMMYHHMKATHBHbIE  YHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA,  PETYISATUBHbBIC
YHHUBEpCaJbHbIC yueOHbIE TCHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAeicTBUA:
eBBISIBISITh W XapaKTePU30BaTh CYIIECTBEHHBbIC TMPU3HAKA OOBEKTOB
(s1BNIEHU );



e YCTAHABIIMBATh CYIIECTBEHHBIA MpPU3HAK KJIacCU(UKAIMU, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS,

e BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYMS B pacCMaTpUBAEMbIX (aKTax,
JAHHBIX U HAOJTFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

¢ BBISIBJISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M TPU HW3YYCHUH (DHU3NIECKUX
SIBJICHMM U TMPOIIECCOB, J€laTh BBIBOJIbI C UCIOJIb30BAHUEM JI€TYKTUBHBIX
U MHJIYKTUBHBIX YMO3aKIJIIOUEHHUM, BBIIBUTATh THIIOTE3bl O B3aWMOCBS3SX
(bU3UYECKUX BEIINYNH;

¢ CAMOCTOATEIBHO BBIOMpATH COCO0 pelieHus: yueOHol (pu3nueckoi 3amadu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEIIECHUs, BBHIOOp Hauboee
MOJXOJISIIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBarebCKue 1eUCTBUA!

¢ ICTIOJIL30BATh BOMPOCHI KaK UCCIICIOBATECILCKII HHCTPYMEHT TIO3HAHUS;

¢ IPOBOJUTH 1O CAMOCTOSTEIHHO COCTABICHHOMY IUIAHY OTBIT, HECIOKHBIN
¢u3nyecKuil HKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHUE (HU3MUECKOTO
SIBJICHUS,

eOLICHMBATh HA MPUMEHHUMOCTh U  JIOCTOBEPHOCTb  HHGOPMAIIHIO,
MOJyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU KCIIEPUMEHTA;

e CAMOCTOSITENBHO (HOPMYIHPOBATH OOOOIIEHUSI U BBIBOJIBI IO pe3yjbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

 IPOTHO3MPOBATh  BO3MOXKHOE  JalibHEWIee  pa3BUTHE  (DUIUYECKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKECHHS 00 X Pa3BUTHU B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

o IPUMEHSTH PA3JIMYHBIE METOJbI, HHCTPYMEHTBI U 3alpOoChl MPU MOUCKE H
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

e AHAJIM3UPOBATh, CHCTEMATH3UPOBATh W HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CAMOCTOSITEJIHO ~ BBIOMpAaTh  ONTUMANBHYIO  (OpMYy  TpeACTaBICHUS
uHQOpMaIlUl W WUTIOCTPUPOBATH peIlacMble 3a7a4dl  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpauKoi M MX KOMOWHAIIASMH.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

eB XOJIc OOCYXIEHHUS Y4eOHOro Marepuaina, pe3ybTaTOB JIa0OPATOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBAaTh WJICU, HAlleJICHHBIE Ha pEUICHUE 3aJaud M TMOAACp KaHHe
O1arokeaTeIbHOCTH OOIICHUS;

e COITOCTABJISATh CBOU CYXKACHUS C CY)KISHUSIMH APYTUX YIACTHUKOB JIUAJIOTA,
OOHapYy>KHUBaTh Pa3IMINE U CXOJCTBO MO3UITHIA;



e BBIpa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U IUCbMEHHBIX TEKCTAX;

* IyOJIMYHO MPEJCTABIATh PE3YJbTAaThl BBIIOJIHEHHOTO (PU3NYECKOTO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAaHUS, IPOEKTA);

e IOHUMATh M MCHOJB30BATh MPEUMYIIECTBA KOMAaHIHON M UHAMBUAYAJIbHON
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

e IPUHUMATH 1I€JI1 COBMECTHOMN JEATENBHOCTH, OPTaHU30BbIBATh ACHCTBUS 1O
e€ JIOCTIDKEHHUIO: pacupeleNsTb poyid, OOCYKIaTh NPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000I11aTh MHEHUST HECKOJIBKUX JIIOICH;

¢ BBIIIOJIHATH CBOIO YacTh PaOOThI, JTOCTUTasi KAYECTBEHHOI'O Pe3yJibTara I0
CBOEMY HAIPABIECHUIO WU KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaHJIbl;

e OLICHMBATh KAayeCTBO CBOETO BKJIaJa B OOIIMN TMPOAYKT MO KPUTEPHUAM,
CaMOCTOATENIBHO CPOPMYITHMPOBAHHBIM YYaCTHUKAMU B3aHUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

* BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOMIMX AJIs
penieHus GU3NUECKUX 3HaAHU;

e ODUEHTUPOBATHCS B PA3IMYHbIX  MOAXOAAX  NPHUHATHUS  pELICHUU
(MHIMBUAYaTbHOE, NPHUHATHE PELICHUs B TPYIIE, MPUHATHE PEIICHUN
rpyIIon);

¢ CAMOCTOATEIBHO COCTABJIATH aJTOPUTM PELIEHUS (PU3NYECKON 3aJauM WU
IUTaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;

e ICJIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e 1aBaTh A/ICKBATHYIO OLICHKY CUTYallUH U MTPEAJIaraTh IUIaH €€ N3MEHEHUS;

¢ O0BSCHATh  NPUYMHBI  JOCTHKEHHUS  (HEJOCTHXKEHHs])  pe3y/lbTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OITIBITY;

e BHOCUTh KOPPEKTUBBI B JEATEIHLHOCTh (B TOM YHUCJIE B XOJ BBINOJIHEHUS
(Gu3NYecKoro UCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENIbCTB, HM3MEHUBLIMXCS CUTYalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

e CTaBUTh c€0s1 HA MECTO JIPYroro 4ejoBeKa B XOJ€E CIopa WM JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYToOro;

e IPU3HABATh CBOE MPAaBO HA OMIMOKY MPH pelieHNH GU3NYECKUX 3a7a4 WU B
YTBEPKIAECHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.



ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

e ICTIOJI30BATh MOHATHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUS, HAOJI0ICHUE,
HKCIIEPUMEHT, MOJIENb, TUINOTE3a, SAUHUIBI (DU3UUYECKUX BEIUYUH, aTOM,
MOJIEKYJa, arperaTHbleé COCTOSIHUSI BellecTBa (TBEPHOE, IKHUIKOE,
razoo0pa3Hoe), MEXaHHIeCKOe JIBIKEHUE (paBHOMEPHOE, HEPABHOMEPHOE,
MPSMOJIMHEWHOE), TPACKTOPHUS, PABHOMCHUCTBYIOMIAS CHIIA, JePOpMaIIHs
(ympyrasi, IuiacTudeckas), HeBECOMOCTb, COOOLIAIOIIUECS COCY/IbI;

e paznuuaTh sBieHUS (AUQGy3us, TEIUIOBOE BUKEHHWE YaCTUIl BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOW OCBHIO
BpalllCHUsI, TEepeaadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamu, arMocdepHoe JaBjieHHWe, IUIaBaHUE TeJl, MPEeBpaICHUs
MEXaHMYECKON SHEpPruu) MO ONHCAHUI0 UX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;

epacmo3HaBaTh MPOSIBIICHUE  U3YUYCHHBIX  (UBUYECKUX  SIBJICHHM B
OKpYXalollleM MHUpe, B TOM uucie (U3MYECKUE SBICHUS B MPUPOJIE:
MIPUMEPBI IBUKEHUSA C Pa3IMYHBIMU CKOPOCTAMH B JKMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOc(EepHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUuaru B
TeJie YeJIOBEKa, IPU ITOM MEPEBOJIUTH MPAKTUUECKYIO 3a/1a4y B yUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;

e ONIMCHIBATh M3yUYEHHBIE CBONCTBA TeNl W (PU3WYECKUE SIBICHUS, UCIOJIb3YS
¢dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TSXKECTH, BEC
Tella, Cuja TpPEeHUsd, JAaBlicHHWEe (TBEPAOTO Tela, KUJKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWJIbl, KOI(P(OUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIMalIbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJB3YEeMbIX  BEJIUYUH, HX
000O3HaUeHUs W EIUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUH;

e XapaKTEepPU30BaTh CBOWCTBA TeJ, (HU3UYECKUE SBJICHUS U MPOIECCHI,
UCIIOJIb3Ysl TIpaBujIa CJIOKEHUs Cui (BAOJb OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS pbiuara (0J0Ka),
«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOU



DHEPruM, NpPU D3TOM JaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

¢ 00BSCHATH (PU3NYECKUE SBJICHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CHUTyallUM NPAKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBscHeHUEe u3 1-2
JOTMYECKHX IIAaroB ¢ ONOpPOM Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

e pemIaTh pacuéTHbIC 3a/1a4 B 1—2 1eWCTBUA, UCTIONB3YS 3aKOHBI U (POPMYJIBI,
CBSI3BIBAIOIIME (DU3NYECKUE BEIUYMHBL: HAa OCHOBE aHaln3a YCIOBUS
3aJaud  3alMChIBaTh KPaTKOE YCIIOBUE, TMOJCTABIATh (DU3HUECKUE
BEJIMYMHBI B ()OPMYJIBI U MPOBOAMTH PAcUEThl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

e pacrio3HaBaThb MPOOJEMBI, KOTOPbIE€ MOXKHO pEUIUTh MpPU MOMOLIA
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pa3nuyaTb U MHTEPIPETHPOBATH
NOJlyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJA€ OIbITA, JeNaTh
BBIBO/JIBI I10 €T0 pE3yJIbTaTaM;

e IPOBOJIMTH OMBITHI IO HAOJIOICHUIO (DU3UUECKUX SIBICHUN WU (PU3MYECKHUX
CBOMCTB Ted: (OpPMYIUPOBATH MPOBEpsieMble MPEIANOI0KEHUS, COONpPaATh
YCTaHOBKY U3 MPEAJIOKEHHOTO 000pYy/I0BaHUs, 3allMChIBaTh X0/ ONBITA U
bopMyIUpOBaThH BBIBOBI,

e BBITOJIHSATH IPSIMbIE U3MEPEHUS PACCTOSHUSA, BPDEMEHHU, MAcChl TeJa, 00bEMa,
CWJIbl M TEMIIepaTypbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U LHU(PPOBBIX
npuOOpOB, 3amMUCHIBaTh TOKa3aHUS TMPUOOPOB C YUYETOM 3aJaHHOU
a0COJIIOTHOM MOTPENIHOCTH U3MEPEHUI;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTU OAHON (PM3MYECKON BEJIUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JBIKYLIErOoCs Tejla OT BPEMEHM [BW)KCHHUS TeEJa, CHUJIBI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CHWJIBI TPEHHUS OT IUIOLIAAN CONPUKOCHOBEHUS TEJI, CUIIBI
YOPYrOCTA OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
IIOrPYKEHHOM YacTH Teja U OT INIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IUTaBaHMsSI TEJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIENOBaHUA, COOMpAaTh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPEaJO)KEeHHOMY IUIaHy, (DUKCUPOBAThH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



NPEJIOKEHHBIX TaOMuIl U TpaduKOB, AeNaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeIOBAHNUS,

 IPOBOJIUTH KOCBEHHbIE U3MEpeHUs (U3MUECKUX BEIUYUH (IJIOTHOCTh
BEIIECTBA JKUAKOCTH W TBEPAOrO Tela, CUIa TPEHHUS CKOJBXECHHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas  Ha
NOTPY’KEHHOE B JKUIKOCTh TeNo, KOAI(D(UIIMEHT IMOJE3HOTO JeHUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MPEIJIOKEHHON WHCTPYKIMU: TIpH
BBIMIOJTHEHUH HW3MEPEHUIl cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBIUUCIISATH 3HAUEHUE UCKOMOW BETTUYHHBI;

e COOJTIO/IATh MpaBWJIa TEXHUKU O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
00opy10BaHUEM;

e yKa3blBaTh MPUHIMIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
pBIYar, MOJBWKHBINA U HETOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;

e XapaKTepU30BaTh IMPUHIUMBI  JIEHCTBUS  HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABINYECKUN Ipecc,
MaHOMETp, BEICOTOMED, IOPIITHEBOW HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX ABJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

e IPUBOJIUTH TPUMEPHI (HAXOIUTH HH(GOPMAITUIO O IPUMEPAX) MPAKTHIECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHWKA B TIOBCEIHEBHOM JKU3HU IS
oOecrieyeHusi 0€30MAaCHOCTH TMpu  oOpamieHud ¢ [Opudbopamu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLEeH Cpeie;

¢ OCYLIECTBIISAITH  OTOOp MCTOYHMKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JJaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYUBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

¢ ICTIOJIB30BAaTh IPH BBINOJHEHUN Y4YEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
auTepatypy  (pU3MYecKoro - coaepKaHWs, CIPaBOYHBIE MaTEpHUAbI,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBbIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB WHGpOpMAIuu (HU3HUECKOTO CONEPIKaHUsA, B TOM
qrcie MyOMuYHO JenaTh KpaTKue COOOIICHHsSI O pe3yibTaTax MPOEKTOB
Win y4eOHBIX HWCCIEIOBaHWN, TPH O3TOM TPaMOTHO HCIOJIb30BaTh



U3YYEHHBIM TOHATUIHBIM anmapaT Kypca (U3UMKH, CONMPOBOXKIATH
BBICTYIUUIEHUE MTPE3EHTALIUE;

elIPY BBIMOJHEHUU YYEOHBIX NPOEKTOB M HCCJIECAOBAHUN pacmpenensiTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIIEIUTHh 32 BBIIIOJHEHHEM IUIAHA JIEWCTBHUIl, aJEKBAaTHO OIICHUBATH
COOCTBEHHBIH  BKJIQJ] B  JEATEIbHOCTh  TPYIIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiy 00yueHus B 8 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

e HICNOJB30BATh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIC TeNa, HACBHIIIEHHBIM W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS HHEPrus, TEIJIOBOM JBUTATElNb,
AIIEMEHTAPHBIN 3JIEKTPUYECKHUM 3apsijl, JIEKTPUUECKOE T0JIe, TPOBOJHUKH
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;

e pa3uuaTh SIBJICHUA (TEIJIOBOE pACHIMPEHHE M CXKaTue, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3aps/IOB, AEHUCTBHS 3JIEKTPUUYECKOIO
TOKa, KOPOTKOE 3aMblKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
N0 ONHCAHWID WX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

e paCIlO3HABATh  MPOSBJICHHE  M3YYCHHBIX  (DU3MYECKUX  SBICHUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHbIC SBICHUS B TPUPOJE,
KpUCTaUlbl B Tmpupofe, usinydenue ConHia, 3amep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, AJICKTPUUECCKUE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIACNATh CYIIECTBEHHbIE CBOMCTBa (MpHU3HAKH) (PU3MUECKUX
SIBJICHU;

e ONIMCHIBATh M3yYEHHBIE CBOWCTBA TeN W (PU3WYECKUE SIBICHUS, UCIOJB3YS
¢dbuznyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUIECTBO
TEIJIOTHI, yJleJbHAsg TEIJIOEMKOCTh BEIECTBA, YAENIbHAas TeIuioTa
IUIaBJICHUS, YJeJbHAs TeIloTa NapooOpa3oBaHMs, YJeabHas TEeIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU



MalIuHbl, OTHOCUTENIbHAsI BJIAXKHOCTb BO3AYyXa, JJICKTPUUYECKHUM 3apsf,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa MU MOIIHOCTb
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
(bu3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U EAMHHIIBI
(¢u3NYEeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;

e XapaKTepU30BaTh CBOMCTBA Ted, (U3UUECKUE SBICHUS M MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIUN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma i yyacTKa LI, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

¢ 00BSCHATHh (DU3MUECKHUE IPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud NPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTEPA: BBISABIIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYECKUX
IaroB C ONopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
(bu3znyecKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemIaTh pacu€THbIC 3a/1a4 B 2—3 AEUCTBUS, UCIIOJIB3YS 3aKOHBI U (POPMYIIBI,
CBs3bIBatOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaliM3a YCIOBUS
3aJlayy 3alUChIBaTh KPATKOE YCIOBHE, BBISBISATh HETOCTATOK JAHHBIX IS
peuieHus 3aa4u, BbIOMpaTh 3aKOHbI U (POPMYJIbI, HEOOXOAUMBIE NJisi €€
peuieHus, NPOBOAUTH PAacyYEThl W CPAaBHUBATH IIOJYYEHHOE 3HAYCHHE
¢u3nyeCKOil BEIMYMHBI C U3BECTHBIMU JaHHBIMU;

e pacro3HaBaTh MNPOOJEMbI, KOTOPbIE€ MOXKHO pEUIUTh MpU MOMOLIA
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpsJKa
IIPOBENICHUSI HCCIIEOBAHUS, AEJIaTh BBIBOJBI,

e IPOBOJIUTH OTBITHI TIO HAOJIOICHNIO (DU3UUECKUX SBICHUN MU (QU3UIECKUX
CBOMCTB TeJ (KanwUISIpHbIE SBJICHUS, 3aBUCUMOCTD JABJICHUS BO3yXa OT
ero o0bEMa, TeMIiepaTypbl, CKOPOCTH IPOLECCa OCTHIBAHUS U HarpeBaHUs
IPU W3JIyYEHUH OT LIBETa H3JIydarouleil (ITOTJIOIIAIOIIEC) MOBEPXHOCTH,
CKOPOCTh MCHApEHMsI BOJbI OT TEMIIEpATypbl XKUIAKOCTH M IUIOIIAAU €€
MOBEPXHOCTH, DJJEKTPU3ALMS TEI U B3aUMOJCUCTBHE JJIEKTPUUECKUX
3apsA0B, B3aUMOJICUCTBHME TMOCTOSHHBIX MAarHUTOB, BU3yalU3allUs
MAarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB, IEUCTBUSI MAarHUTHOTO MOJIS HA
IIPOBOAHUK C  TOKOM, CBOMCTBA  JJIEKTPOMArHWTA,  CBOMCTBA



AJIEKTPOJIBUraTelNsl IOCTOSHHOTO TOKa): (OpMyJIMpOBaTh IpPOBEpSiEMbIE
IPEIO0JIOKEHUS, COOUPATh YCTAHOBKY U3 MPEJI0AKEHHOTO 000PYA0BAHHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

e BBIIIOJIHSATH MPSMBIE U3MEPEHUSI TEMIIEPATYPhl, OTHOCUTENBHONU BIAKHOCTHU
BO3/lyXa, CHJIbI TOKA, HANpPSHKEHUS C HCIOIb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JaTUYMKOB (PU3MUECKUX BEJIUYMH, CPaBHUBATh DPE3YJIbTaThl
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHOM a0COFOTHOM MOTPEITHOCTH;

* IPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTU OJTHOM (DPU3MUECKON BEIUYMHBI OT
IpYyroi C  UCHOJIb30BAaHUEM TMPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAH IOMEPEYHOro
CEYEHMS U Y/IEIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
WCCIICAOBAHUE IIOCIEAOBATEIBHOIO M  MAPAJUIENBHOTO COECIWHEHUU
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBITNIOJIHATh W3MEPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TIpadUKOB,
JIeNaTh BBIBOJIBI 10 PE3YJITATaM UCCIICIOBAHUS;

¢ IPOBOJINTh KOCBEHHBbIE W3MEpPEHUS (DU3UUYECKUX BEIUYMH (yAeIbHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMNPOTUBIEHUE MPOBOJHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEys NPEUIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUCHUE BEJIMYUHBI;

e COOMIOAATH MpaBUja TEXHUKU O€30MacHOCTU MpU paboTe ¢ JabopaTOPHBIM
000opy10BaHUEM;

e XapaKTepU30BaTh MPUHIUMBl  JEHCTBUS  HU3YYEHHBIX MNpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX ONUCAaHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHUSI JOMOB, TUTPOMETp, MapoBas TypOMHA, aMIIepMETp,
BOJIbTMETP, CUETYMK JIIEKTPHUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
IPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUSA O CBOMCTBax (PM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

e paCliO3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPONUCTBA M HU3MEPUTEIIbHbBIE
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMIPOMETP, JBUraTeib BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUYECKUX
LENEN C MOCIEAOBATEIbHBIM U MAapauICIbHbIM COEAUHEHUEM DJIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETICH;



e IPUBOJUTH IPUMEPHI (HAXOAUTh UH(GOPMAIIUIO O TPUMEPAX) MPAKTUIYECKOTO
UCIIOJIb30BaHUsl (DU3MYECKUX 3HAHUUA B TMOBCEIHEBHOW KU3HU JUIS
obecricueHuss 0€30macHOCTH TNpH  oOOpallleHHMH ¢ nOpudbopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH Cpefie;

¢ OCYIIECTBJIATh MOUCK HWHGOpMAMK  (U3HUECKOTO  COJEPXKAHHUS B
WuTepHeTe, Ha OCHOBE HUMEIOMIMXCA 3HAHMM U TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBON MITM MOYKET OBITh HEJIOCTOBEPHOM;

¢ ICTIOJIL30BATh TPY BBITIOJIHCHUH YYCOHBIX 3aJaHUN HAYyYIHO-TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOrO0  COJIepKaHHs, CIPABOYHBIC MaTepUabl,
pecypcebl cetu HTepHeT, BiaieTh NMpUEéMaMy KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC ITMCHMECHHBIC W KpAaTKHE YCTHBIE COOOIICHUS,
0000mas wuHGOPMAIIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3HUUECKOTO
CollepKaHUsi, B TOM 4YHCJIE MYyOJIMYHO TIPEACTaBIATh PE3YJIbTaThl
MPOCKTHOM WJIM HMCCIEIOBATEIBCKON NIEATETbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (usukw,
COMPOBOXK/IaTh BHICTYIUICHHE TPE3CHTAIINCH;

elIPY BBIMIOJHEHUU YYEOHBIX TMPOEKTOB M HCCIEAOBAaHUN (PU3NUECKUX
MPOLIECCOB pacCHpeiesTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 34 BBHITIOJHEHUEM IJIaHa TCUCTBUM H
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBaTh COOCTBEHHBI BKJIAJ B
NEeATEeTLHOCTD TPYIIHI, BEICTPAWBATh KOMMYHUKaTUBHOE B3aMMO/ICHCTBHE,
MIPOSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

K xonIy o0yuenus B 9 kjacce rnpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIINXCS YMEHU:

¢ ICTIOJIb30BAaTh ~ TMOHSATHS: CHCTEMa OTCY€Ta, MaTepuanbHas TOYKa,
TPaeKTOpPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXEHHS, Aehopmarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TMEperpy3Kku, LEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TEJO,
IEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJeOaHus U
BOJHBI, 3BYK, WH(Pa3BYK H YIbTPa3BYK, 3JICKTPOMATHUTHBIC BOJIHEI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCITYCKAHUsI W TOTJIONIEeHUs, ab(a, 6eTa- U ramMMa-u3IydeHus,
W30TOTIBI, STCPHAS DSHEPTETHKA;

e pa3nMyaTh SIBICHHUA (PAaBHOMEPHOE W HEPABHOMEPHOE TMPSIMOIMHEHHOE
JIBUKCHHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIKEHHE, CBOOOTHOE
najicHUuE TeJ, PABHOMEPHOE JIBIKEHUE 10 OKPY>KHOCTH, B3aHMMO/ICHCTBUE



TEJ, PEaKTUBHOE ABM)KEHHE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOAHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPaXKCHHE
3BYyKa, MPSMOJIMHEHHOE PpacIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAaJMOAKTUBHOCTb, BO3ZHUKHOBEHHUE JIMHEHYATOIO CIIEKTPA
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

e paCllO3HABaTh  NPOSBICHHE  M3YYCHHBIX  (PU3MYECKUX  SIBIICHHA B
OKpyXaromeM Mupe (B TOM uucie (QU3UYECKHE SBICHUS B MPUPO/IE:
IPWINBBI U OTIIUBBI, ABMKEHUE IUIaHEeT COJIHEYHOM CUCTEMBI, pEaKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKUE BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yJIbTPapUOIETOBOIO M PEHTICHOBCKOIO M3JIy4Y€HHH, €CTECTBEHHBIH
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3IyUYCHHE
IPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANAMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (HU3UYECKUX
SIBIICHUI;

* ONIUCHIBATh HU3YYCHHBIE CBOMICTBa Tel W (DU3MUECKHUE SIBICHUS, UCHOJB3YS
(du3nuecKkue BeNWYUHBI (CpEeIHsAs WM MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CUJIA TSAXKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEepUOJ U YacToTa KojeOaHuH, IMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb PEJIOMIIEHUS CPEABI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCHOJIb3YEMbIX BEJIUYMH,
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMH BEIUYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;

e XapaKTepU30BaTh CBOMCTBA Ted, (PU3UUECKUE SBICHUS U MPOLECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEPHO3ULMA CHJI, NPUHLUII OTHOCUTENbHOCTH [ 'amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN



OpU SJAEPHBIX PEAKLMSIX, NPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIMPOBKY
3aKOHA U 3aIllUChIBaTh €M0 MaTEMaTUUYECKOE BbIPAXKECHHUE;

¢ 00BSCHATHh (DU3MUECKHUE IPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOPOM Ha 2-3 M3YyYEHHBIX CBOMCTBA (PU3MYECKHUX SIBJICHUM,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

e pelIaTh pacyE€THBIC 3a7a4M (ONMUPAIOIIKECS HA CUCTEMY U3 2—3 ypaBHEHMI),
UCIIOJNIB3YSl 3aKOHBI M (OPMYJIIBI, CBSI3bIBAIOIINE (PU3UUECKHE BEIWYUHBIL:
Ha OCHOBE aHalu3a YCJIOBHS 3aJaud 3allMChIBaTh KpPAaTKOE YCJIOBHE,
BBISBJISITh HEIOCTAIOIIME WM M30BITOUYHBIE JaHHbBIC, BBIOMPATh 3aKOHBI U
(dopMyIibl, HEOOXOAUMBIE JJISl PEILIEHUS, IPOBOJAUTH PAacCU€Thl U OLIEHUBAThH
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYCHUS PU3NIECKON BETUIHHEI,

e pacrmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO pEHINTh TPU TMOMOIIU
($u3NYECKUX METO/OB, MCIIONb3Yysl ONUCAHHE HCCIEIOBAaHUS, BBIACIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
IOPOBEJCHUS  HMCCIIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH 1 ONIBITOB;

¢ IPOBOJIUTH OTIBITHI 1O HAOIIOEHUIO (PU3NUECKHX SABICHUN WIH (PU3NIECKUX
CBOMCTB Ten (M3ydeHue BTOpOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs
SHEpPruM, 3aBHCUMOCTh IEpUOJa KOoJIeOaHU MPYXKUHHOIO MasTHUKA OT
MaccChl Tpy3a M KECTKOCTU TMPYXKUHBI U HE3aBUCUMOCTh OT aMILTUTYIBI
MajibIX ~ KoJIeOaHWH,  MOpSIMOJIMHEHHOE  paclpOCTpaHEHHE  CBETa,
pasnokeHue OeNoro cBera B CHEKTP, M3yUYEeHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0Opy/OBaHUS, ONHCHIBATH XOJ ONbITA W €ro  Pe3yJbTaThl,
(dbopMyIIMpOBaTh BHIBOJIBI;

* IPOBOJUTH NMPU HEOOXOAMMOCTH CEpPHUIO0 MPSIMBIX H3MEPEHUMH, ONpeaensis
CpeqHee 3HAUYeHHE U3MepsAeMOoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTeNbHOTO PUOOpPa);

« IPOBOJUTH  HMCCIEAOBAHHWE 3aBUCHUMOCTEH  (U3NYECKUX BEIUYUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0O€3 HadalbHOW CKOpPOCTH, MEpHOjIa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakKeHUs CBETa OT yria MaJeHWs W yria MpeIoMJICHHs OT yrJia
NaJeHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh



YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl MOJTYYEHHON  3aBUCHMOCTH
bu3MUecKuX BETUYMH B BUAEC TaONMIl U T'papUKOB, JI€JIaTh BBIBOIBI IO
pe3yibTaTam UCCleI0BaHuUs;

¢ IPOBOJUTh KOCBEHHBIE HW3MEpPEHUs (PUINYECKUX BEIUYUH (CpEaHSS
CKOpPOCTh M YCKOpPEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOIDPUIIUEHT
TPEHUS! CKOJBXKEHUS, MEXaHW4eckas pabdoTa U MOIIHOCThb, YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKoro W TMPYKUHHOTO MAasiTHHKOB,
ONTHYECKAas CHJIa COOMpAOIIeH  JIMH3BI, PAJAWOAKTHBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITNIOJIHATh U3MEPEHUS, CIENysl IPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyUYEHHBIE PE3YNIbTaThl C YYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUIA;

e COOMIOAATH MpaBUJIa TEXHUKHA O€30MaCHOCTU MpU pabdoTe ¢ JabopaTOPHBIM
00opy1I0BaHUEM;

epa3IMyaTh OCHOBHBIE TPU3HAKM HM3YUYEHHBIX (PU3NYECKHX MOJEIIEH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas IJIMH3a, IUTAHETApHAas MOJENb aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

e XapaKTepU30BaTh MPUHIUMBI  JEHCTBUS  HU3YYEHHBIX MNpUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TMepHucKom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

¢ ICTIOJIB30BAaTh CXEMbl U CXEMATHYHBIC PUCYHKH W3YYCHHBIX TEXHUUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHMUYECKUX TMPOIIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHUECKHX 3a/ay, ONTHYECKHUE CXEMBbl MJis
MOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JnH3e;

e IPUBOJIUTH IPUMEPHI (HAXOAUTHh HH(OPMALIMIO O TPUMEPaX) MPAKTUIECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHWA B TIOBCEIHEBHOW JKWU3HHM IJIA
oOecrieyeHuss 0€30MAaCHOCTH TMpu oOpamieHuu ¢ [OpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

¢ OCYIIECTBIISITh  MOUCK HMHpOpMAIMK  (QU3NYECKOTO  COACP)KAHUS B
WuTepHeTe, caMoCTOATEIHHO (HOPMYITHPYs IOMCKOBBINA 3aMpoc, HAXOAUTh
MyTH OTpEJeNIeHUs] JOCTOBEPHOCTH TMOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB,



* CIIOJIB30BAaTh IPU BBINOJIHEHWU Y4Y€OHBIX 33JaHUNA HAyYHO-TIOMYJIPHYIO
JUTEepaTypy (puU3MUECKOro coAepikKaHHs, CIPAaBOYHbIE MaTepHAalIbI,
pecypcebl cetu MIHTepHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIE NUCBMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
MHPOpPMallMU U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOrO COAECpKaHUS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TI'PAaMOTHO  HCHOJIB30BaThb  W3YYEHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE TpEe3CHTAel ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY:KAKOIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edso0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHEIC COCTORHIA Beectna https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
1 M
3 CXAHHHCCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [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
bubmuoreka [JOK

33 Cua. Bt it 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alaperine KuaKoCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMochepHOe AaBICHHe 0 https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 2 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 400Ta H MOUHOCTS 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 HpocTsie MexarHsMEI > ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DNIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tela 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 UIEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [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 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue 1 norsoueHue CBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 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 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne JlaTa nudpoBbie
Tema ypoka Kourpoabubie IIpakTuyeckue p
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
®du3uka — HayKa 0 IpUpo/Ie.
1 SABnenus npupoasl. dusndeckue 1 https://m.eds00.ru/3c9c9366
SIBJICHUS
MexaHn4ecKue, TEIIOBbBIC,
2 AICKTPUYCCKHE, MAaTHUTHBIC, 1 https://m.edsoo.ru/df1f6fb8
CBETOBBIC, 3BYKOBBIC SIBIICHUS
du3nyecKkre BeIMIYUHBI U UX
3 1 https://m.edso00.ru/6185e41e
U3MEpPEHUE
Ypok-uccnenosanue "M3mepenue
TeMIepaTypsl IPY MTOMOIITH
4 PaTyphI TP B 1 1 https://m.edso0.ru/2312c9d7
KUJKOCTHOTO TEPMOMETpPA U JaTunKa
TeMmeparypbl"”
Kaxk ¢usuka u gpyrue ecTeCTBEHHbBIE
HayK{ U3Yy4aroT MPUPOJTY.
5 EcrecTBeHHOHAyYHBIN METO 1 https://m.edso00.ru/3842f3a4
no3Hanus. Onucanue GU3NIeCKuX
SIBJIECHUM C TTOMOIIIBIO MOJIeei
VYpoxk-uccienoanue "l[IpoBepka
TUNOTE3bI: JATbHOCTH IOJIETA
6 g 1 1 https://m.edsoo.ru/145e7ble

HIapI/IKa, HymeHHOFO FOpI/ISOHTaJ'II)HO,
TeM OOJIbIIIE, YEM OOJIBIIIE BLICOTA



https://m.edsoo.ru/3c9c9366
https://m.edsoo.ru/df1f6fb8
https://m.edsoo.ru/6185e41e
https://m.edsoo.ru/2312c9d7
https://m.edsoo.ru/3842f3a4
https://m.edsoo.ru/145e7b1e

nmycka"

Ctpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOCHHUE BEILIECTBA

JIBrO>KeHUE YaCTHUII BEIICCTBA

https://m.edsoo.ru/12a57dbb

https://m.edsoo.ru/bcdf4162

VYpok-uccnenoanue «OnbITHI 11O
HAOJIIOIEHUIO TEIIOBOIO
pacIIUPEHUS ra30B)»

https://m.edsoo.ru/dc28d455

10

11

12

13

ArperatHble COCTOSIHHS BEIIECTBA

B3aumocBs3p MeX 1y CBOHCTBAMH
BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHHSIX U MX
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJIbI

MexaHu4ecKoe JBUKEHUE.
PaBHOMEpHOE M HEpaBHOMEPHOE
JIBYDKECHUE

Cxopocts. EqunuIer ckopoctu

https://m.edso0.ru/93dd87d7

https://m.edsoo.ru/bb22e4a5

https://m.edsoo.ru/43ceab19

https://m.edsoo.ru/fdd6c394

14

15

Pacuer YT 1 BPpEMCHU OBUKCHUS

WNuepuus. 3akoH uHEPIUH.
B3anmoneincTeue Ten Kak npuyMHa
W3MEHEHUSI CKOPOCTH JIBUKEHUS TEl

https://m.edsoo.ru/f1164e28

https://m.edsoo.ru/7b9b482e

16

IInoTHOCTE BemiecTBa. Pacuer Maccel
u 00beMa TeJia Mo €ro MIOTHOCTH

https://m.edsoo.ru/4cd7ale8

17

JlaGopatopHnas pabora
«Ompenenenne IIOTHOCTH TBEPAOTO
Tena

https://m.edso0.ru/766f1f89



https://m.edsoo.ru/12a57dbb
https://m.edsoo.ru/bcdf4162
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https://m.edsoo.ru/bb22e4a5
https://m.edsoo.ru/43ceab19
https://m.edsoo.ru/fdd6c394
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https://m.edsoo.ru/7b9b482e
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Permtenne 3agaud mo reme "I1oTHOCTE

18 " https://m.edso0.ru/3f769a5a
BEIIECTBA
Cuna xak XxapakTepuCTHKa

19 B3auMozeiicTBus ten. Cuma https://m.edso0.ru/2546928c
ynpyroctu. 3akoH ['yka
JlaGopaTtopHas paborta «3ydyeHue

20 JABHCHMOCTH pACTIRCHI https://m.edsoo.ru/afbd9bdd
(medopmanumn) MpyKUHBI OT
MIPHIIOKCHHOM CHITBDY

21 SBnenue TaroreHus. Cumia TSXKECTU https://m.edsoo.ru/5f763ae9
CBsi3b MEX]Ty CUJION TSKECTH U

22 Maccoit Tena. Bec tena. Pemenue https://m.edso0o.ru/511ca9df
3aga4 no treMe "Cuna Tsoxecta”

23 CH1a TKECTH Ha JpYIiX IIAHETaX. https://m.edso00.ru/384f287b
dusndecKue XapaKTePUCTUKA TITAHET

24 N3mepenue cui. Jlunamomerp https://m.edsoo.ru/f6639f2d

25 Bec tena. HeBecomocTh https://m.edso00.ru/594bb9cd
CrnosxeHue IByX CUJI, HallpaBJIEHHBIX

26 10 OJTHOM IPSIMOM. https://m.edsoo.ru/62el1ae35
PaBHO€elicTBYIOIIASA CHIT

27 Pemenme faﬂaq 110 Teme https://m.edsoo.ru/78755da8
"PaBHonelicTByrOMmas cuit”

28 TpetiHe CKOMbKCHI H TPCHHE MOKOA. https://m.edsoo.ru/8481b4bhd
Tpenue B npUposie U TEXHUKE
JlaGopatopnas pabora «3yuenue

29 JABHCHMOUTH CHILL TPeHIA https://m.edsoo.ru/99ea5ef7

CKOJIBXCHUS OT CUJIbI JAaBJICHUA U
XapakTepa CONPUKACAIONIHXCS
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IMOBEPXHOCTEI

30

31

32

33

Pemenue 3aa4 Ha onpezeneHue
PaBHOJCHCTBYIOIIEN CUJIIbI

Pemrenue 3agau mo remam: «Bec
Tenay, «I'paduueckoe n3o0pakeHNE
cuy, «Cunbly, «PaBHOACHCTBYIOIIAS
CHII»

KontponbHas paboTa mo TeMam:
«MexaHU4YeCcKoe IBHKEHHEY,
«Macca, IJIOTHOCTEY, «Bec Temay,
«I"paduryeckoe n300paKCHUE CHUIT»,
«Cue»

Hasnenue. CriocoObl yMEHbIICHUS U
YBEJIMYEHUS JIaBICHUS

https://m.edso0.ru/38b267b8

https://m.edsoo.ru/f2fbfbaa

https://m.edsoo.ru/33fe531c

https://m.edsoo.ru/e56bd875

34

JlaBrienue ra3a. 3aBUCUMOCTh
JaBJIEHUS Ta3a oT 00bEMa,
TeMIepaTypsl

https://m.edsoo.ru/41e7cach

35

36

[Iepenaua naBiieHUs TBEPABIMU
TeJIaMHU, KUJIKOCTSIMHI U Ta3aMH.
3akoH ITackais

Z[aBJ'IeHI/Ie B XKXUJAKOCTH U T'a3c,
BBI3BAaHHOE JEMCTBHUEM CHUJIBI TSKECTU

https://m.edsoo.ru/cfb73461

https://m.edso0.ru/8e8367h5

37

Pemenne 3anau mo teme «Jlapnenue B
JKUJIKOCTH U Ta3e. 3akoH [lackamsi»

https://m.edsoo.ru/3c9f6fad

38
39

CooOmiaromuecs cocyabl

I'mppaBnmueckuit mpecc

https://m.eds00.ru/384621b8

https://m.edsoo.ru/f6417ca4

40

Manomertpsl. [lopuiaeBon
SKAKOCTHEIN Hacoc

https://m.edso0.ru/1f58766b
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41

42

Atmochepa 3emin. [Tpuyannb
CYIIIECTBOBAHMS BO3TYIIHON
000y10uKH 3emiau. 3aBUCHMOCTD
aTMOC(EpPHOTO TaBJICHHUS OT BBHICOTHI
HaJl ypOBHEM MODsI

Bec Bozmyxa. AtmocdepHoe
JIaBJICHUE

https://m.edso0.ru/9249b692

https://m.edsoo.ru/ccd4dad5

43

44

45

H3mepenne atMochepHOTo TaBJICHHS.

Onsit Toppuuennu

3aBUCUMOCTB aTMOC(EPHOTO
JIaBJICHUs OT BBICOTHI HaJl yPOBHEM
Mopst

bapomerp-anepoua. AtmochepHoe
JlaBJIEeHHE Ha pa3IM4YHBIX BBICOTAX

https://m.edsoo.ru/22f14fba

https://m.edsoo.ru/6c48c524

https://m.edsoo.ru/e7a99517

46

47

48

49

Pemenne 3amad mo tTeme
"ATmocdepHoe naBieHue"

JleficTBUE KUIKOCTU U Ta3a Ha
MIOTPY’KEHHOE B HUX TEIO.
Apxumenosa cuia

JlaGopatopHnas pabora
«OmnpeneneHue BhITAIKUBAIOIIEH
CHUJIBI, ICVCTBYIOILIEH HA TENO,
MOTPY>KEHHOE B KUJKOCTH)

JlaGopatopHnast paboTa 1o Teme
«MccrnenoBanue 3aBUCHMOCTH Beca

TeJa B BOJIE OT 00bEMA MOTPYKEHHOM

B XXUJIKOCTb 4aCTH TCJIa»

https://m.edsoo.ru/c12835a8

https://m.edsoo.ru/ac71c7fa

https://m.edso0.ru/3749d5cc

https://m.edsoo.ru/3c11398c

50

IlnaBanue Ten

https://m.edsoo.ru/celf25ac
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51

Jlaboparopnas pabota
"KonctpyupoBanue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKHU U
onpejaeseHue e€ rpy30noabEMHOCTH"

https://m.edsoo.ru/ce4a8f8a

52

Pemenune 3amad mo Temam:
«IInaBanue cynos.
Bo3nyxomnaBanue», «/laBinenue
TBEPABIX TN, )KUIKOCTEH U ra30B»

https://m.eds00.ru/3373694e

53
54

Mexannueckast pabora

MormmHocTs. EquHune MOITHOCTH

https://m.edsoo.ru/8a8cac47

https://m.eds00.ru/4395592e

55

Ypok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM IIPH
noabéMe 1o Jiectauie"

https://m.edsoo.ru/8e9f821a

56

57

58

59

IIpocteie MexaHu3Mbl. Peryar.
PaBHOBecue cun Ha peiyare

KonrtponbHas pabora no Teme
«/laBieHME TBEPABIX TEN, KUAKOCTEN
u razoB» / Bcepoccuiickas
poBepoyHas padbora

PesepBHrlIit ypok. Pabota ¢ Tekctamu
1o TeMe «JlaBiieHue TBEPABIX TE,
KHUJKOCTEH U Ta30By» /
Bcepoccuiickas npoBepouHas paboTta

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopatopHnas pabora

«HccnenoBanue YCJIOBI/Iﬁ paBHOBECUSA

pbraara»

0.5

https://m.edsoo.ru/1283aa34

https://m.edso00.ru/3c391d99

https://m.edso0.ru/76988618

https://m.edsoo.ru/85ed83cc

60

Pemrenue 3agad mo teMe «Y CIOBUS

https://m.edsoo.ru/6d1lcdc72
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PaBHOBCCHUS pblyara»

Koaddumnuent nonesnoro necTpust
61 Mexanu3ma. Jlaboparopuas pabora
«M3mepenue KIIJI HakIOHHON

IIJIOCKOCTH»

Pemenue 3agau mo teme "Pabora,

62
mornHocTh, KITI"

MexaHH4YecKas YHEPIrHsl.
63 Kunernyeckas 1 noTeHIAaIbHAs
SHEPrus

0.5

https://m.edsoo.ru/8a91d11d

https://m.edsoo.ru/ab3c7eaf

https://m.edsoo.ru/2delcc24

64 3aKOH COXpaHEHHUs MEXaHUYECKON

SHEPrUu

https://m.edsoo.ru/92e9efac

YPOK-3KCIIEPUMEHT 110 TEME
"DKcnepuMEeHTaIbHOE OIpeIEICHHE
65 WU3MEHEHUS KUHETUYEeCKON 1
MOTEHLIMAJIbHON SHEPTUH NTPU
CKATBIBAaHWUHM TeJIa 110 HAKIIOHHON

mIocKocTu"

https://m.edsoo.ru/fbb989ba

66 KonTponbhas padota no teme

«PaboTta 1 MOIIHOCTb. DHEPIUs»

PesepBHrlIit ypok. Pabota ¢ Tekctamu

67
o TeMme "MexaHnyeckoe IBIKeHue"

https://m.edsoo.ru/1a4d3478

https://m.edsoo.ru/355411fe

Peseprubrit ypok. Pabora ¢ Tekctamu
68 o Teme "PaboTta. MOIIHOCTb.
Oneprus"

https://m.edso00.ru/281b265e

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

12
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https://m.edsoo.ru/ab3c7eaf
https://m.edsoo.ru/2de1cc24
https://m.edsoo.ru/92e9efac
https://m.edsoo.ru/fbb989ba
https://m.edsoo.ru/1a4d3478
https://m.edsoo.ru/355411fe
https://m.edsoo.ru/281b265e

8 KVIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl

OcHOBHBIE TIOJIOKEHUS

1 MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH 1 https://m.edso00.ru/4b6b1523
Y UX OTIBITHBIC MTOATBEPIKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYI 1 https://m.eds00.ru/51284758
Mone épaoro, oro

3 AACTI TBEPHOTO, UK vr 1 1 https://m.edso0.ru/7236¢9f9
ra3000pa3HOro COCTOSTHUM BEIECTBA
OOBsicHEHHE CBOMCTB TBEPIOTO,
KHUJKOTO U ra3000pa3HOro

4 COCTOSIHH BEIIECTBA HA OCHOBE 1 https://m.eds00.ru/94849842
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOPUHU

5 Kpucrannuueckue u amopdHble Tena 1 https://m.edsoo.ru/5d25b3dd
CmauuBaHue M KallWJUBSIPHOCTb.

6 P 1 https://m.edso0.ru/8bb5494b
[ToBepXHOCTHOE HaTsIKEHUE

7 TenoBoe paciliupeHue u cxaThue 1 https://m.edsoo.ru/42dc6eaf
Temneparypa. CBsi3b TeMIIepaTypbl

8 CO CKOPOCTBIO TEMJIOBOTO JBHKECHUS 1 https://m.eds00.ru/767b611b
YaCTHUII
Buytpennss sueprusi. Crioco6st

9 N 1 https://m.edsoo.ru/7a161b6d
W3MEHEHUs BHYTPEHHEH dHEpruun

10 Bunsl Tenonepenaun https://m.edsoo.ru/e5¢c7ce2c

11 Ypok-koudepennus "IIpakTrueckoe 1 https://m.edsoo.ru/47298c48
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HCIIOJIL30BaHUE TEIUIOBBIX CBOUCTB
BEIIIECTB U MaTEPHUAJIOB B LIEJISIX
sHeprocoepekeHus "

12

13

14

KonndecTBo TemaoThL. Y aelbHas
TCIIJIIOEMKOCTD

ypaBHeHI/IC TEII0BOro OanaHca.

TemnooOMeH U TEMI0BOE PaBHOBECHUE

JlaGoparopHnas pabora
"UccneqoBanue ABJICHUS
TEII000MEeHa MPU CMENTUBAHUH
XOJIOJTHOM Y Topsiueit BoAbI"

https://m.edsoo.ru/eb498cle

https://m.edsoo.ru/6aef5eca

https://m.edsoo.ru/b1634a45

15

Pacuer koaudecTBa TEILIOTHI,

H606XOI[I/IMOFO JJIAA HarpeBaHus TCjia
" BBLACIIACMOI'O UM IIPpHU OXJIAXKICHHUHA

https://m.edsoo.ru/fd21c3d1

16

JlaboparopHnast pabota
"Onpenenenue yaenbHOU
TETJIOEMKOCTH BemecTBa"

https://m.edsoo.ru/aabf9721

17

18

3Hepr1/151 TOILJIMBA. Y AelbHAS
TCIIJIOTA CTOpaHuA

IInaBnenue u OTBCPJACBAHUC

KpUCTAJUNINYCCKUX TCII. Y aenbHas
TCILJIOTA IJIaBJICHUA

https://m.edsoo.ru/2cf8923b

https://m.edsoo.ru/5¢93abab

19

JlaboparopHnast pabota
"OnpeneneHue yaenbHON TeIOThI
IUIaBJIEHUS JIbaa"

https://m.edso00.ru/9cb89b68

20

21

[TapooGpa3oBanue U KOHIEHCAITHS.
Ucnapenue

Kunenne. VY aenpHas TemioTa

https://m.edso0.ru/943361ac

https://m.edsoo.ru/e4c6ce3f
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napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBJICHHS

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJIbHOM BJIAKHOCTH Bo3ayXxa"

https://m.edsoo.ru/17eeb2af

23

24

Pemenue 3amau Ha onpeencHue
BJIQYKHOCTH BO3/TyXa

[TpuHIMIBI paGOTHI TETIIOBBIX
nsurareneif. [lapoBast TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHHUs

https://m.edso0.ru/9f97285d

https://m.edsoo.ru/al4fldbc

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3aILATA
OKpY’Karollel cpebl

https://m.edsoo.ru/c1c67641

26

27

28

29

3aKOH COXpaHEHMSI U MIPEBPALLICHUS
OHCPTIHH B TCIJIOBBIX ITPOIECCax

[ToaroroBka K KOHTPOIBHOU paboTe
1o TeMme "TenaoBrIie ABJICHUS.
N3menenune arperaTHbIX COCTOSTHHM
BemecTsa"

KonTponbHas pabota mo Teme
"TeruioBble aBiaeHUA. U3MeHEeHHE
arperaTHbIX COCTOSIHMH BemiecTa"

Onektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

https://m.edso0.ru/89535ae3

https://m.edsoo.ru/dfea43fc

https://m.edsoo.ru/64eb961f

https://m.edsoo.ru/17ef865b

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJl UHAYKIUEN U TIPH
COTMPUKOCHOBEHHUH"

https://m.edsoo.ru/lde2a6dc
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31

B3aumMozeicTBue 3apsyKeHHBIX TEIL.
3akon Kynona

https://m.eds00.ru/9753c836

32

DNeKTpUYECcKoe MoJie.
Hanpsi>keHHOCTB AJIeKTPUUECKOro
nosst. [IpuHnmn cynepno3unuu
3JIEKTPUYECKUX TTOJIEN

https://m.edso0.ru/46777f42

33

34

Hocurenn >nexTpuuecKux 3apsiioB.
OnemeHnTtapHbli 3apsj. CTpoeHue
aToma

[TpoBOHHMKY U AWDIICKTPUKHU. 3aKOH
COXpaHEHUs JICKTPUICCKOTO 3apsiaa

https://m.edsoo.ru/d5afc8eb

https://m.edsoo.ru/f2d4al134

35

Pemenue 3agau Ha npuMeHeHUE
CBOMCTB AJIEKTPUUYECKUX 3apsI0B

https://m.edsoo.ru/5e7ea9cc

36

37

DNEeKTpUUECKUN TOK, YCIIOBUS €r0
cyuiectBoBaHus. ICTOUHNKH
AIIEKTPHYECKOTO TOKA

JlericTBUS DIIEKTPUYECKOTO TOKA

https://m.edso0.ru/67367ddc

https://m.edsoo.ru/aele7251

38

VYpok-uccnenosanue "Jleiictue
AIEKTPUIECKOTO TIOJISI HA
MIPOBOJIHUKY U IUDJIEKTPUKH"

https://m.edsoo.ru/1b724c3e

39

40

41

DNEeKTPUYECKUI TOK B METaJIIaxX,
KUJIKOCTSIX M Ta3ax

3J'ICKTpI/I‘{CCKa$I LIEIb U €€ COCTaBHBIC
qacTHu

Cuna Toxka. JlabopaTtopHas pabora
"N3mepeHue u peryiupoBaHue CUIIbI
ToKa"

0.5

https://m.eds00.ru/23935322

https://m.edsoo.ru/e19acc53

https://m.edsoo.ru/d67176b6

42

DJIEKTPUYECKOE HAMPSIKEHHUE.

0.5

https://m.edso0.ru/6a219ef8
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Bonbsr™merp. JIaboparopras pabota
"M3mepenue u peryampoBaHue
HanpspKeHus"

43

44

45

46

47

ConpoTuBieHHE IPOBOAHMKA.
VY espHOE CONPOTHUBIICHUE BELIECTBA

JlabopaTopHas paboTa "3aBUCUMOCTh
AJIEKTPHUYECKOTO COTTPOTHBIICHUS

MIPOBOJIHUKA OT €T0 JJTUHBI, IJIOIA !
MIONEPEYHOr0 CEUYeHusl U Marepuana”

3aBUCUMOCTH CUJIBI TOKA OT
HanpspbkeHus. 3akoH Oma st
y4acTKa [enu

JlaGoparopHnas pabora
"HccnenoBanue 3aBUCUMOCTH CHITBI
TOKa, WAYILEro Yepe3 pe3ucTop, oT
COIIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

IlocnenoBatenbHOE U napaJjijieJIbHOC
COCAUHCHUS ITPOBOAHUKOB

https://m.edso0.ru/98c1f226

https://m.edso00.ru/8852b3cf

https://m.edsoo.ru/224862ac

https://m.edsoo.ru/8fbc7c5a

https://m.edsoo.ru/73f4d541

48

Jlaboparopnas padota "IIpoBepka
IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU
MOCJIEIOBATEIIFHOM COCTMHEHUN
JBYX p€3UCTOpPOB"

https://m.edsoo.ru/9fec21e2

49

JlabopaTtopHas pabota "IIpoBepka
ImpaBurJia JJIs1 CUJIbI TOKA IIpU
napajuieIbHOM COCMHEHUHN
pe3ucTopon"

https://m.edsoo.ru/6b9fd546

50

Pemenue 3aga4d Ha INPHUMCHCHUC

https://m.edsoo0.ru/24e36972



https://m.edsoo.ru/98c1f226
https://m.edsoo.ru/8852b3cf
https://m.edsoo.ru/224862ac
https://m.edsoo.ru/8fbc7c5a
https://m.edsoo.ru/73f4d541
https://m.edsoo.ru/9fec21e2
https://m.edsoo.ru/6b9fd546
https://m.edsoo.ru/24e36972

3akoHa OMa /17151 pa3InyHOro
COEIMHEHUS IPOBOTHUKOB

o1

52

53

PaboTa 1 MOUTHOCTH 3IEKTPHUUECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

JlabGopaTopHas paboTta
"OnpeneneHue paboOThl U MOITHOCTH
3JIEKTPUYECKOIo ToKa"

DeKTpuuecKre en U MOTPpeOuTenu
ANEKTPUYECKON SHEPTUU B OBITY.
Kopotkoe 3ambikanne

https://m.edsoo.ru/821f4c5b

https://m.edsoo.ru/dd1d4d66

https://m.edsoo.ru/f4fle71a

54

ITocTossHHBIC MATHUTEIL, UX
B3aUMOJIEVICTBHE

https://m.edsoo.ru/6e766c29

55

56

Ypok-uccnenosanue "M3yuenue
I10JIE€H IIOCTOSIHHBIX MarHUTOB"

MarnutHoe nosie. MaruuTHoe 1oJie

3eMJIH U ero 3HadeHue IS KA3HU Ha
3emie

https://m.edsoo.ru/3ab2bd56

https://m.edsoo.ru/34fb13d5

57

[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIIEKTPUUECKHE 3apsIbl.
3apsKEHHBIE TeJla U UX
B3aumoencTBus. [locTostHHBIN
AJEKTpUYECKUI TOK"

https://m.edsoo.ru/325ebb45

58

Kontponbnas paboTa mo teme
"DnexTprudecKue 3apssl.
3apsiKEHHBIE Tella U UX
B3auMozcucTBUsA. [10CTOAHHBIN
AJIeKTpUYeCcKuil Tok" /
Bcepoccuiickas npoBepouHas paboTta

https://m.edsoo.ru/18b3ac5f



https://m.edsoo.ru/821f4c5b
https://m.edsoo.ru/dd1d4d66
https://m.edsoo.ru/f4f1e71a
https://m.edsoo.ru/6e766c29
https://m.edsoo.ru/3ab2bd56
https://m.edsoo.ru/34fb13d5
https://m.edsoo.ru/325ebb45
https://m.edsoo.ru/18b3ac5f

59

PesepBHeIit ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
AIEKTPUIECKUI TOK" /
Bcepoccuiickas nmpoBepouHas pabota

https://m.edsoo.ru/713efeab

60

OmneIT OpcTena. MarHuTHoe nojie
ANEKTPUYECKOr0 ToKa MaruutHoe
10JI€ KaTyIIKU C TOKOM

https://m.edsoo.ru/c81d38dd

61

[TpumMeHeHne HIeKTPOMarHuToB B
texHuke. Jlaboparopnas pabora
"N3yuyeHue neiicTBUS MarHUTHOTO
I10JI1 HA IIPOBOJIHUK C TOKOM"

0.5

https://m.edsoo.ru/d4f9896¢

62

DNeKTpOABUTATENb TOCTOSIHHOTO
Toka. Mcnons3oBanue
ANEKTPOABUTaTENIEH B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlaboparopHnast pabota
"KoHcTpynpoBaHue 1 U3y4eHHe
paloThI eKkTpoBUraTesns"”

https://m.edsoo0.ru/9c99a4b7

63

OmnbrTel @apases. 3akoH
3J'I€KTpOMaFHI/ITHOI71 HUHAYKIUU.
[IpaBuio Jlenna

https://m.edsoo.ru/2981eldb

64

Onektporereparop. Crocoos
TTOJTYYEHUS DIICKTPUICCKOW SHEPTHH.
DJIEKTPOCTAaHIIUH Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUHU

https://m.edsoo.ru/d926dc7f

65

[ToaroroBka K KOHTPOILHOM paboTe
o TeMe "DIIeKTpUIYeCcKe U
MAarHUTHBIE SIBJICHUS"

https://m.edsoo.ru/e35e6336



https://m.edsoo.ru/713efeab
https://m.edsoo.ru/c81d38dd
https://m.edsoo.ru/d4f9896c
https://m.edsoo.ru/9c99a4b7
https://m.edsoo.ru/2981e1db
https://m.edsoo.ru/d926dc7f
https://m.edsoo.ru/e35e6336

KonrtponsHas pabora o Teme

66 "DJIEKTpUYECKUE U MAaTHUTHBIC 1 https://m.edsoo.ru/fc544d96
SIBIICHUS "
P i . Pa6

67 egepBHIT,m Ypor. Fabota © T?,K cravi 1 https://m.eds00.ru/7d3485el
1o Teme "TerioBbIe ABICHUS
P i . Pab

68 e3epBHI':'II/I Ypoie. Tabota @ TerTaMH 1 https://m.edso0.ru/46a7afa5
110 TemMe "MarHuTHbIE SIBJICHUS

BIIIEE KOJIMYECTBO YACOB I1
ObIIl O CTBO HACOB IIO 68 145

I[TPOT'PAMME



https://m.edsoo.ru/fc544d96
https://m.edsoo.ru/7d3485e1
https://m.edsoo.ru/46a7afa5

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne aTa nudpoBbIe
Tema ypoka Konrpouabusie IIpakruueckue A p
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

MexaHndeckoe IBUKEHHE.

1 a 1 https://m.edsoo.ru/54c98fca
MarepuanbHasi TOUYKa
Cucrema orcuyera. OTHOCUTEIHLHOC

2 HeTEMa oTeteT THOCHTCIRHOCTD 1 https://m.edso0.ru/5¢869dc5
MEXAHUYECKOTO IBUKECHUS
P N

3 ABHOMEPHOC HPAMOJIHHEHHOC 1 https://m.edsoo.ru/bc342e86
JBU)KCHUEC
HepaBHoMepHOE NpsMOIUHEHHOE

4 nBwxeHne. CpeHsis U MTHOBEHHas 1 https://m.edsoo.ru/9d51e741
CKOPOCTh
IIpsimonnHEeitHOE PAaBHOYCKOPESHHOE

5 p p yerop 1 https://m.edsoo.ru/chb4116b
JIBUKEHUE. Y CKOpEHHUE
CxopocThb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1 https://m.edso00.ru/2c456185
I'paduk ckopoctu
JlaGopatopHas pabota "OnpezneneHue

CKOpE eJa

7 YCKOpEHH TeJ1a HpH 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM IBMKEHUU I10
HaKJIOHHOH IIJIOCKOCTH"
CBo0OoxHoe magenue tei. OnbITh

8 8 a 1 https://m.edsoo.ru/163cf472
Tanmunes
PaBHOMEpHOE IBMKEHHE T10

9 p & 1 https://m.edsoo.ru/7a978b7a

OKPY’KHOCTH. Hepno,u H 9acToTa



https://m.edsoo.ru/54c98fca
https://m.edsoo.ru/5c869dc5
https://m.edsoo.ru/bc342e86
https://m.edsoo.ru/9d51e741
https://m.edsoo.ru/cbb4116b
https://m.edsoo.ru/2c456185
https://m.edsoo.ru/dfd66c69
https://m.edsoo.ru/163cf472
https://m.edsoo.ru/7a978b7a

oOpaiueHus. JIuHeliHas U yriaoBas

CKOpPOCTH

10 LleHTpOoCTpEMUTENIBHOE YCKOPEHUE https://m.edsoo.ru/21f74a13
I1 i H .B

11 CPBBIH SAKOH HPIOTOHA. BEKTOP https://m.eds00.ru/8776289d
CHUTBI
Bropoii 3akon HeroTona.

12 B https://m.edso0.ru/6b639d94
PaBHOelicTBYIOIIAA crila
T i H .

13 DETHIH SAKOT HIHIOTOHA https://m.edso0.ru/6155617e
Cyneprnio3unus cui
P

14 SHICHIIO SA1AT HA TPHMCHCHTS https://m.edso00.ru/52e8393d
3akoHOB HeroTOHA

15 Cuita ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
P

16 CILCHKE 3312 10 TeMe «CHila https://m.edsoo.ru/3bf34e6¢c
YIPYTOCTH
Jlab 0 O

17 abopatopHai pabota (L npeAeieHie https://m.edsoo.ru/aa6e6bc3
YKECTKOCTHU TIPYKUHBD»

18 Cuna TpeHus https://m.edsoo.ru/67bcdefb
P

19 CIICHHC 327121 10 Teme «(aia https://m.eds00.ru/97¢c5c938
TPEHUSI»
Jlab 6ota "O

20 abopatopas pabota npeneneHH"e https://m.eds00.ru/78ff698c
Kod(puImeHTa TpeHHs CKOJIbKESHUSI
Pemenue 3agau mo teme "3aKoHbI

21 Herotona. Cuna ynpyroctu. Cuna https://m.eds00.ru/885c63el
TpeHus"
Cuna TsKeCTH M 3aKOH BCEMHPHOTO

22 TATOTEHUS. Y CKOpPEHUE CBOOOTHOTO https://m.edsoo.ru/c4cba3c3
naJICHUS

23 VYpok-koHpepennus "JIBuxeHue Tl https://m.edso0o.ru/6a48e5c3



https://m.edsoo.ru/21f74a13
https://m.edsoo.ru/8776289d
https://m.edsoo.ru/6b639d94
https://m.edsoo.ru/6155617e
https://m.edsoo.ru/52e8393d
https://m.edsoo.ru/ef3a2d7f
https://m.edsoo.ru/3bf34e6c
https://m.edsoo.ru/aa6e6bc3
https://m.edsoo.ru/67bcdefb
https://m.edsoo.ru/97c5c938
https://m.edsoo.ru/78ff698c
https://m.edsoo.ru/885c63e1
https://m.edsoo.ru/c4cba3c3
https://m.edsoo.ru/6a48e5c3

BOKPYT TPaBUTAIIMOHHOTO IIEHTPa
(Conneunas cucrema). ["amakTuku"

24

25

26

27

28

Pemenue 3amau nmo treme "Cuita
TSDKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

[TepBast kocMHUYeCKasi CKOPOCTb.
HesecomocTs 1 nneperpysku

PaBHOBeCcue MaTepualIbHON TOUKH.
AOGcCoNOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOTO TENa C
3aKpEIUIEHHOI OCBIO BpalllCHUs.
MowmeHT cunebl. LleHTp TsxecTn

PaBHOBecue MaTepualibHON TOUKH.
AOGcCo0THO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C©
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cunsl. LlenTp Tsxectn

Pemenue 3amau nmo teme "MoMeHT
cuibl. LleHTp TsxecTn"

https://m.edsoo.ru/8b4d9f83

https://m.edsoo.ru/5f38dba5

https://m.edsoo.ru/a351cela

https://m.edsoo.ru/6872abf4

https://m.edsoo.ru/77b2c6¢c5

29

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "MexaHnyecKoe IBUKEHUE.
BsanmonelictBue Ten"

https://m.edsoo.ru/2bafb487

30

31

KonTtponbHas pabora o teme
"Mexanndeckoe IBHKEHHE.
B3anmopericteue ten"

Nmnynee Tena. Umnynbse cuiiel. 3aKoH
COXpaHEHHUs UMITYJIbCa. YIIPYroe U
HEYyIpPYroe B3auMOJACHCTBUE

https://m.edsoo.ru/fc25194b

https://m.edsoo0.ru/251e6f13



https://m.edsoo.ru/8b4d9f83
https://m.edsoo.ru/5f38dba5
https://m.edsoo.ru/a351ce1a
https://m.edsoo.ru/6872abf4
https://m.edsoo.ru/77b2c6c5
https://m.edsoo.ru/2bafb487
https://m.edsoo.ru/fc25194b
https://m.edsoo.ru/251e6f13

Perenue 3aga4d mo reme "3aKkoH

32 | https://m.edsoo.ru/c3cceebl
COXPaHCHHS UMITYJIbCa
_ "p
33 YpoicKOHpeperilis eaKTHBHOf https://m.edsoo.ru/8b5e27f1
JBUXKXCHUEC B Hpnpoz[e U TCXHHUKEC
34 Mexanundeckas paboTa U MOIITHOCTb https://m.edsoo.ru/848ba637
Pa6
35 aboTa CUIBTTAACCTH, CHIIbL https://m.edsoo.ru/d7a7c555
YIPYTOCTH U CHJIBL TPEHUSA
JlaboparopHas padota «Onpeaernenue
36 PaGOTLI CHITBI TPEHHA MPH https://m.edso0.ru/667c837e
paBHOMepHOM JOBUXKXCHHUU TEJIa 110
TOPU30HTAILHON TTOBEPXHOCTH
OOTEL.
37 CBsisb sueprun 1 padoTel https://m.edso00.ru/84817179
[ToTeHIMaIbHAS SHEPTHS
K . T
38 HHETHHCCKAA SHEPTHA. L eopeMa 0 https://m.eds00.ru/24d61ab5
KUHETHYECKOW DHEPTUU
39 3aKoH COXpaHeHUs SHEPruH B https://m.edso0.ru/24661f29
MCXaHUKEC
JIab o "
40 abOpATOpHAi paboTa «XISyACHHE https://m.edsoo.ru/48838ca3
3aKOHA COXPAHCHUS SHEPTU
Konebd
41 OICOATETLHOC JIBHAEHIE 1 €10 https://m.edsoo.ru/7b9859af
XapaKTEPUCTHKU
3 0 .
42 ATYXAIOTIHE KOJCOAMIA https://m.edsoo.ru/ad17f942
Boinyxxnennsie konebanus. Pesonanc
M N N
43 ATCMATHHCCIHIH H TPy HHBIH https://m.edsoo.ru/4a6aa385
MAasATHUKHA
Ypok-uccienoBanue «3aBUCHMOCTD
44 nepuoaa KonebaHui oT KeCTKOCTH https://m.edsoo.ru/b1c7271b

IIPY’KUHBI U MacChl Ipy3a»



https://m.edsoo.ru/c3cceeb1
https://m.edsoo.ru/8b5e27f1
https://m.edsoo.ru/848ba637
https://m.edsoo.ru/d7a7c555
https://m.edsoo.ru/667c837e
https://m.edsoo.ru/84817179
https://m.edsoo.ru/24d61ab5
https://m.edsoo.ru/24661f29
https://m.edsoo.ru/48838ca3
https://m.edsoo.ru/7b9859af
https://m.edsoo.ru/ad17f942
https://m.edsoo.ru/4a6aa385
https://m.edsoo.ru/b1c7271b

45

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KOIeOaHUsAX

https://m.edso0.ru/8544337¢

46

47

48

49

JlaboparopHas pabota «Onpenenenue
YacTOThI U IEproJia KoJeOaHmit
NPYKHUHHOTO MasITHUKa

JlaGopaTtopHnas padota «I[IpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
MaccChI Tpy3a»

Mexaunueckue BoaHbl. CBONMCTBA
MeXaHU4YeCKUX BOJIH. [IpomonbHbIC 1
MOTIEPEYHBIC BOJIHBI

Ypok-koHpepennus "MexaHuueckue
BOJIHBI B TBEPIIOM TEJIE.
Ceiicmuueckue BOJIHbI"

https://m.edsoo.ru/bald1d48

https://m.edsoo.ru/5d34e65f

https://m.edsoo.ru/8ed367e7

https://m.edsoo.ru/ebd8d7b6

50

3Byk. Pacnipoctpanenue u orpaxenue
3ByKa

https://m.edso00.ru/8a594969

51

52

Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

https://m.edsoo.ru/2b95f238

https://m.eds00.ru/699e3612

53

VYpoxk-koHpepennus "YapTpa3ByK u
UH(Pa3BYK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ffc5cbba

54

55

[ToaroToBka K KOHTPOIBHOM paboTe
1o TeMe "3aKOHbl COXPaHEHHUS.
Mexannueckue Kojie0aHusl U BOJTHBI"

KonTtponbHas pabora o Teme

https://m.edsoo.ru/b347159¢

https://m.edsoo0.ru/e9924b5e



https://m.edsoo.ru/8544337e
https://m.edsoo.ru/ba1d1d48
https://m.edsoo.ru/5d34e65f
https://m.edsoo.ru/8ed367e7
https://m.edsoo.ru/ebd8d7b6
https://m.edsoo.ru/8a594969
https://m.edsoo.ru/2b95f238
https://m.edsoo.ru/699e3612
https://m.edsoo.ru/ffc5cbba
https://m.edsoo.ru/b347159e
https://m.edsoo.ru/e9924b5e

"3akoHbI coxpaHeHus. MexaHuueckue
KoJieOaHus U BOIHBI"

56

57

DIeKTPOMarHuTHOE TOJIE.
3JI€KTpOMaI‘HI/ITHBIe BOJIHBI

CBolicTBa OJICKTPOMAarduTHBIX BOJIH

https://m.edsoo.ru/45bbd19b

58

Ypoxk-koudepenuus "lkana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcrnonbp30BaHKE JIEKTPOMArHUTHBIX
BOJIH U1 COTOBOI CBA3U"

https://m.edsoo.ru/48f68a2d

59

VYpok-uccnenosanue "M3yuenue
CBOMCTB QJICKTPOMArdMTHBIX BOJIH C
MIOMOIIbI0 MOOMIIBHOTO TenehoHa"

https://m.edsoo.ru/3cfae84a

60

61

62

Pemenue 3a/la4 Ha OIIPCACIICHUC
HaCTOTHhI U JJIMHBI 3JI€KTpOMaFHI/ITHOI71
BOJIHBI

DJNIeKTpOMarHuTHasi Ipupoja CBeTa.
CxopocTtb cBeta. BoaHoBBIE cBOWCTBA
cBeTa

Hcrounuku ceera. [Ipsmonuneiinoe

pacrpocTpaHeHHe cBeTa. 3aTMEeHHUs
Connua n Jlynst

https://m.edsoo.ru/ebe362a6

https://m.edsoo.ru/ech99257

https://m.edsoo.ru/f3de5613

63

3aKOH OTpa)keHUs cBeTa. 3epKaJa.
Pemenne 3a1au Ha npuMeHeHNE
3aKOHA OTPaXKEHHUs CBETa

https://m.edso00.ru/45e9f872

64

65

[Ipenomnenue cBera. 3aK0H
TIPEJIOMIICHUS CBETa

ITonHoe BHYTPCHHCC OTPAKCHUC
cBera. Mcronbp30BaHKE ITOJIHOTO

https://m.edso0.ru/3c5ffof5

https://m.edsoo.ru/4e43afa2



https://m.edsoo.ru/45bbd19b
https://m.edsoo.ru/48f68a2d
https://m.edsoo.ru/3cfae84a
https://m.edsoo.ru/ebe362a6
https://m.edsoo.ru/ecb99257
https://m.edsoo.ru/f3de5613
https://m.edsoo.ru/45e9f872
https://m.edsoo.ru/3c5ff9f5
https://m.edsoo.ru/4e43afa2

BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOAAX

66

JlaboparopHas pabota
"UccnenoBanue 3aBUCUMOCTH YTJia
IPEJIOMIICHUS] CBETOBOI'O JIyda OT yria
NaJICHUsI Ha TpaHule "BO31yX-

CTCKJIO

https://m.edsoo.ru/835faed9

67

Ypok-koH(pepenmus "Vcnons30Banne
IMOJIHOI'O BHYTPCHHET'O OTPAXXCHUA:
CBC€TOBO/JbI, OIITUKOBOJOKOHHAaA
CBsI3p"

https://m.edsoo.ru/2ce88641

68
69

JInnzel. OnTnyeckast cuia JIMH3bI

[ToctpoeHue n300paxeHuii B TMH3aX

https://m.edsoo.ru/c6451cf4

https://m.edsoo.ru/3b4b5e4f

70

71

72

JlabopaTtopHast pabora "Ornpeznenenue
(OKYCHOTO pacCTOSIHUS U ONTHUECKOMN
CHJIBI COOMpArOIICH JTUH3HI"

Ypok-koHdpeperuus "OnTuaeckue
JMH30BbIe TPUOOpPH"

I'ma3 xak onruyeckas cucrema.
3peHue

https://m.edsoo.ru/911a47cb

https://m.edsoo.ru/5b79227a

https://m.edsoo.ru/d7aa88af

73

74

75

VYpoxk-konpepennus "Jledexts
3penus. Kak coxpanuts 3penne”
Paznoxxenue 6enoro cBeta B CIIEKT.
OnebiTel HetoToHa. CroxxeHue
CIEeKTpaJIbHBIX 1IBETOB. [lucnepcus
cBeTa

JlaGopatopHas pabota "OnbITh IO
pasioKeHUIo 0e10ro cBeTa B CIIEKTpP U

https://m.edsoo.ru/4dc7b213

https://m.edsoo.ru/6eb8b874

https://m.edso0.ru/b4867994



https://m.edsoo.ru/835faed9
https://m.edsoo.ru/2ce88641
https://m.edsoo.ru/c6451cf4
https://m.edsoo.ru/3b4b5e4f
https://m.edsoo.ru/911a47cb
https://m.edsoo.ru/5b79227a
https://m.edsoo.ru/d7aa88af
https://m.edsoo.ru/4dc7b213
https://m.edsoo.ru/6eb8b874
https://m.edsoo.ru/b4867994

BOCTIPUSATHIO 1[BETA MPEIMETOB MIPH UX
HaOJIFOICHUY Yepe3 I[BETOBHIC
buapTpH"

VYpok-npaktukym "BoiaHoBble

76 CBOICTBa CBeTa: AUCIEPCHS, https://m.edsoo.ru/1b4e5e94
uHTepdepeHys u auppaxaus”
O P

77 meiTht Pesepdopria i maneTapras https://m.edsoo.ru/c36effb5
MoJeJb aToMa
IT Bopa. M

78 OCTYTATR! bopa. MIOACIE aToMa https://m.edsoo.ru/d5e656ba
bopa
Hcenyckanue v noriomeHme cBera

79 aromoM. KBanTrl. JIuneiiuateie https://m.edsoo.ru/9fb5689b
CIIEKTPbI
Ypok- "Ha0

80 POKTHIPARTIEYM a"HIOHeHHe https://m.edsoo.ru/83b9a577
CIIEKTPOB UCITyCKAHWS

81 PagnoakTHBHOCTE U €€ BUOBI https://m.edso0.ru/8e724769
Ctpoe .

82 TPOCHHE ATOMHOTO ipa https://m.edsoo.ru/2d85bef3
Hyknonnas Mmoaens
P .

83 AAHOAKTHBHBIC [TPEBPATICHITT https://m.edsoo.ru/8b56a71d
HM3o0Tonml
P :

84 | CHICHIE Sa7at To TeMe Y https://m.edsoo.ru/f241bbdc

PagnoakTuBHBIC TTPEBpAIICHHS

85 [Tepuon momypacmana https://m.edsoo.ru/523a9317
Ypok-koHpepenuus "PagroakTuBHbIE

86 U3IIy4€HHS B IPUPOJE, MEIULIMHE, https://m.edsoo.ru/4ea4f6e4
TEeXHUKe"
S .

87 /ICPHEIC PEAKIIHH. SAKOHEI https://m.edsoo.ru/c4cbe7ee

COXpPaHCHUA 3apAA0BOTr0 U MaCCOBOT'O



https://m.edsoo.ru/1b4e5e94
https://m.edsoo.ru/c36effb5
https://m.edsoo.ru/d5e656ba
https://m.edsoo.ru/9fb5689b
https://m.edsoo.ru/83b9a577
https://m.edsoo.ru/8e724769
https://m.edsoo.ru/2d85bef3
https://m.edsoo.ru/8b56a71d
https://m.edsoo.ru/f241bbdc
https://m.edsoo.ru/523a9317
https://m.edsoo.ru/4ea4f6e4
https://m.edsoo.ru/c4cbe7ee

YHUCCJI

88

89

DOHeprus CBsI3U aTOMHBIX s1iep. CBA3b
MacChl U SHEPTUu

Pemenue 3amad no treme "AnepHnie
peakuun"

https://m.edsoo.ru/734f11cl

https://m.edsoo.ru/5efa6f52

90

Peakuuu cunTe3a U AeneHus aep.
Wcrounuku sneprun ConHua v 3BE311

https://m.edsoo.ru/2d7262c2

91

92

93

94

Ypok-koHpepenus "Anepuas
sHepreTuka. JlercTBus
PaAMOAKTHUBHBIX U3JIy4YEHUN Ha
JKUBbIE OpraHU3MbI"

[TonroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "DJIEeKTPOMarHuTHOE IOJI€.
DIIeKTPOMarHUTHBIE BOJHBI.
KBanToBsie sBIeHUS"

KonrponbHas pabora no reme
"DNEeKTPOMarHuTHOE MOJIE.
ONEKTPOMAarHUTHbHIE BOJIHBI.
KBanrtoBeie siBneHus"

[ToBTOpenue, o6o0IIEHHE.
JlaGopatopHble paboThI IO Kypcy
"B3aumopeiicteue ten"

https://m.edsoo.ru/bd4b6e5e

https://m.edsoo.ru/d9f1261a

https://m.edsoo.ru/7231a58d

https://m.edsoo.ru/8b45d684

95

[ToBTOpenue, o600meHNe. Permenune
pacueTHBIX ¥ KAY€CTBEHHBIX 33]1a4 110
teme "TemnoBbie mpouecch”

https://m.edso0.ru/d3248943

96

[ToBTOpenue, 0600meHNE. Pemenune
pacYeTHBIX U Ka4eCTBCHHBIX 3aJ1a4 110
teme "KIIJ] TerinoBeix gBUTaTENe"

https://m.edsoo.ru/28f67bc4



https://m.edsoo.ru/734f11c1
https://m.edsoo.ru/5efa6f52
https://m.edsoo.ru/2d7262c2
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https://m.edsoo.ru/7231a58d
https://m.edsoo.ru/8b45d684
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[ToBTopenue, 0600mmenue. Pemenne
97 pacueTHBIX M Ka4eCTBEHHBIX 3a]1a4 I10
teme "KII/] snexkrpoycTtanoBok"

https://m.edso0.ru/399f4911

[ToBTOpenue, obodIICHNE.
98 JlaboparopHble pabOTHI 11O KypCy
"CBeToBbIC sIBJICHUS"

https://m.edsoo.ru/lcd92c22

[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTAMHU 110 TeME "3aKOHBI
COXpaHEHHUs B MeXaHHKe"

[ToBTOpenue, 0600meHue. Pabora ¢
100 tekctamu 110 Teme "Konebanus u
BOJIHBI"

[ToBTOpenue, 0600meHue. PaboTa ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE
siBjIeHus"

https://m.edsoo.ru/f7e3f69d

https://m.edsoo.ru/497cclc6

https://m.edsoo.ru/5986dca7

[ToBTOpenue, 0606menue. Padota ¢
102 TekcTamu 110 Teme "KBanroBas u

sanepHas Gpusuka'

https://m.edsoo.ru/6d32ee4f

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCII0JIb30BATh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA MO0 OMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SAIBJICHUC

pacrio3HaBaTh IpOSIBICHHE M3YyYEHHbIX (U3MUYECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4dy B Y4eOHYIO, BBLIEIATDH

CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUIN

1.4

ONKCHIBaTh H3Y4YEHHbIE CBOMCTBA Tel U (U3MYECKHE SBIEHUS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3MYECKUH CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NUYECKUX BEITMYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTb  TIpapUKHd  M3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTCpPU30BaATb CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3aIllkMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OO0BSACHATh (U3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA TEN, B TOM
qucie€ W B KOHTEKCTE CHUTyallUld MNPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBIABIATh NPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux ImaroB ¢ omopoi Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBJIECHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

1.7

pemiath pacyéTHbie 3a1aud B 1 — 2 neHCTBUSI, UCIIONB3YSl 3aKOHBI U




(dbopMmyIbl, CBsI3bIBaONINE (PU3NUECKHUE BETMUUHBI: HA OCHOBE aHAIM3a
YCIIOBHMsS 3aJa4yd 3alUChIBaTh KpPaTKOE YCIOBHE, IIOACTABIIATH
¢u3nveckre BEIUUMHBI B (POPMYJIIBI M IPOBOIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIC JIaHHBIE, HEOOXOIUMBIE JUIsI PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOTYICHHON (PU3NYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPH IMTOMOIIU
bu3NYeCKUX METOJOB, B ONHMCAHWU UCCIIEJOBAHUS  BBIICIATH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pas3nuyaTh u
MHTEPIPETUPOBATh MOJYYEHHBIM pPE3yJabTaT, HaXOAUTHb OLIMOKU B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

1.9

1.10

1.11

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
busznueckux  CBOMCTB  Tem:  (GopMmynHpoBaTh — IpOBEpsieMbIe
OPEINONIOKEHUs, CcOoOMpaTh  yCTAaHOBKY M3  MPEIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBAaTh XO/J OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

BBINOJIHATH TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPUOOPOB, 3aMHCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJIaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI

IPOBOAWTH  MCCIIEOBAHME  3aBUCUMOCTH  OJHOM  (U3HYECKOU
BEIIMYUHBI OT JPYro C UCIONb30BAHUEM MPAMBIX HW3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATh U3MEPEHHUs, CIENYS NPEII0KEHHOMY IIJIaHy,
¢ukcupoBaTh pPE3yibTAThl IOJIYYEHHON 3aBUCHUMOCTU (PU3NYECKUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, IeJIaTh BBIBOIbI

10 pe3yJibTaTaM MCCIeI0BaHUS

1.12

1.13

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPHU BBINIOJIHCHUHN I/I3MepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYUCIIATH 3HAYUCHUC HCKOMOM

BCJIMYHHBI

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

1a00paTOPHBIM 000pyI0BaHUEM

1.14

YKa3bIBaTb  IMPUHIIUIIBL )IGP'ICTBI/ISI HpI/I60p0B n  TEXHHYCCKHX
yCTpOfICTB, XapaKTCPU30BaAThL MPUHIHUIIBL HCﬁCTBHﬂ HU3YUYCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOfICTB C IIOMOIIBKO HX OIIMCaHHA,
HCIIOJIb3Y 3HaHUA ) CBOMCTBaxX (I)I/ISI/I‘-ICCKI/IX SIBIICHUM nu

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI i 3aKOHOMEPHOCTH




1.15

NOPUBOAUTH TNpPHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MpHUMEpax)
HPAKTHYECKOT0 MCIOIb30BaHMs (PU3NIECKUX 3HAHHUI B MIOBCEHEBHON
KU3HU g obOecriedeHusi 0€30MmacHOCTH TpU  OOpamieHuu ¢
npudopamMu ¥ TEXHUYECKMMHU YCTPOWCTBAMH, COXPAHEHHS 3710POBbs U

COOJTIOICHYSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

1.16

OCYILECTBIISATh OTOOP MCTOYHMKOB MH(pOpPMaLuu B ceTd VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIMXCA 3HAHUN W MyTEM CpPAaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANUIo, KOTOpas SBJSIETCS NMPOTHBOPCUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BATh pu BBINIOJTHEHUH Y4eOHBIX 3a/laHui
HAyYHOTIONYJSIPHYIO  JUTEpaTypy  (QU3UYECKOro  coaeprKaHws,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPOpMALIHU

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (HU3NYECKOTrO
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JIeNaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUWHBIM ammapar Kypca

(I)I/ISI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{HeI>i

IIPYU BBITIOJTHEHUH YYEOHBIX NMPOEKTOB U MCCIIEIOBAHUMN pacCIpeaensTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJIEHHBIMHU 3a/l1a4aMH,
CIEINTh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBHMM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPaUBaTh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBASI MHEHHE

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HUCIIOJIB30BaTh IOHATHA

1.2

pas3indaTth SABJICHHUA IO OMHCAHHWIO HUX XapaKTCPHBIX CBOICTB W Ha




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

1.3

14

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM uucie (GU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CyILIECTBEHHbIE CBOICTBA (MIpU3HAKU) (PUZUUYECKUX SBJICHUN

ONUCBHIBATh H3YYEHHBIC CBOWCTBA Tel U (pU3MUECKUe SBIIEHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, IPH ONHCAHWUU TPABUIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJINWYMH,
0003HauCHHSI M €AUHUIIBI (PU3MUECKUX BEITMYMH, HAXOIUTH (HOPMYIIHI,
CBA3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEJIUYMHY C JAPYTUMHU
BEIIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

XapaKTCPpHU30BaATb CBOICTBa TCII, (1)I/ISI/I‘IGCKI/IC SABJICHUS W IIPOLCCCHI,
HCIIOJIB3YysA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3aIIMucCblBaTb €ro MaTrcMaTH4CCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TN, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalldid MPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOmbl0 1 — 2 M3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘ICCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

pemiath pacyéTHble 3a7aud B 2 — 3 NEHCTBHUSI, UCIONb3YS 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4yl 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABIISITH HEJOCTATOK
JAHHBIX Il pelIeHHs 3aJadyd, BbIOMpaThb 3aKOHbI M (OPMYIIBI,
HEoOXOoauMBbIe Ui €€ pEIIeHUs, MPOBOAUTHh Pacuy€Thl U CPAaBHUBATH
MOJIydeHHOE 3HadyeHHe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMH

pacCrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXKHO pPCHINTHL IHpPU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX METOOOB, UCITOJIB3YA ONMMCAHUEC UCCIICAOBAaHNA, BEIACIATH
MMPpOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAAKaA

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIABI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIH
¢u3mueckux  CBOMCTB  Ted:  (OpPMyIuUpOBaTh  MpPOBEpsieMbIe

MPENIOoNIOKEeHNUs, coOupaThb  yCTAaHOBKY M3  MPEAJIOKEHHOTO




000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSATH TPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATYUKOB (HPU3HUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

U3MEpEeHU ¢ yu€TOM 3a/IaHHOM a0COIFOTHOM MOTPENTHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrol C HCIOJb30BAHUEM MPSIMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAHOBKY M BBIOJIHSATH
U3MEpEeHUs, CleAysd MpeAio)KeHHOMY  IUIaHy, (UKCHpPOBATh
pe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BHUAC TAONHUIl U TPagUKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3MYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIIbHYIO YCTaHOBKY,
cielyst IPENJOKEHHOM HWHCTPYKLUMH, M  BBIUUCIATH 3HAYEHUE

BCJIMYNHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NIPUHLUIIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMWCTB C OINOpPOM HAa HUX ONUCAHUA, HCIOJb3Ys
3HaHHA O CBOMCTBaX (HU3MUECKUX SBICHUM M HEOOXOAUMBbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTHIE TEXHUYECKUE YCTPOWCTBA U U3MEPUTEIBHBIC
npuOOpHI IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTABIISATH CXEMbI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIBHBIM W IapallIeIbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas YCIOBHbIE  0003HauYeHUS
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

OPUBOANUTH TNpPHUMEPHl (HAXOAUTH HMH(OpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpallleHHuH ¢
npuOopaMy U TEXHUYECKHUMH YCTPOMCTBAMHU, COXPAHEHUS 3/10pPOBbS U

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3NUECKOTO COEpIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIACTATh WH(POpPMAILNIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJNb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHUA  HAy4YHO-




1.19

HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
Marepuaisl, pecypcsl ceth VIHTepHeT, BiajeTe npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, NMpeodpa3zoBaHus WH(GOPMAIMH U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

€0O3/1aBaTh COOCTBEHHbIC MMChMEHHbBIC  KPATKHE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3YIbTAThI
OPOCKTHONH WJIM HCCJCIOBATEIbCKON JCSATECIBHOCTH, TPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

($U3UKH, CONPOBOKIATH BHICTYIIJICHUE NTPE3eHTalluel

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

11

1.2

13

IIPU BBINOJHEHUM Y4E€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesensaTh 00S3aHHOCTU B TpYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIOJIHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

pas3indaTrb SABJICHUA IO OMHMCAHUIO HUX XaApPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/I‘ICCKOC SBJICHUC
pacno3HaBaTb MPOABJIICHUC HN3YUCHHBIX (I)I/I3I/I"IGCKI/IX SIBJICHUN B
OKpYy»KaromeM MHpe, B TOM YUCIIC CbI/ISI/I‘—IeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 5TOM MEPCBOAUTH IMPAKTHYCCKYIO 3a/1a4y B yqe6HyI0, BBIACIIATD

CyILIECTBEHHbIE CBOICTBA (MIpU3HAKU) GU3UUECKUX SIBICHUN

14

OIMHUCBIBATh H3YYCHHBIC CBOMCTBA TEI | (1)I/ISI/I‘ICCKI/IG SIBJICHUA,
HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IG BCJIMYMHBI, IpU OIMCAHUU TIPABUIIBHO
TPAKTOBAThH (1)I/ISI/I'-IGCKI/II71 CMBICJI HCIIOJIB3YCMBbIX BCJIINYHUH,
0003HAUCHHS U CANHUIbBI (I)I/I3I/ILICCKI/IX BCJINMYHH, HAXOJAUTH (I)OpMy'J'IBI,

CBSA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEJIUYMHY C JPYTHUMH




1.5

BEIMYMHAMHU, CTPOUTh TpapUKHd  HM3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTEpHU30BaTh CBOMCTBa TCI, (bHSPI‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3adKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa H  3alluCbiBaThb €ro MaTeMaTHYCCKOC

BBIpaXXECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallMd IPAaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMyYecKux ILIaroB ¢ IMOMOIIbI0 2 — 3 H3y4eHHBIX CBOICTBa

(bU3NUeCKUX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THele 3amadyd (omUparomuecs Ha cuctemy u3 2 — 3
YPaBHEHMI), HCHOJb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gusnyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEJOCTAIOIIME WIIU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUI pelIeHusi, IPOBOJUTH pPacuéThl U OLEHHUBATh PEATUCTHYHOCTh

MOJIyYEHHOT0 3Ha4Y€HUs (PU3MUECKOI BEIINUMHBI

1.8

1.9

pacno3HaBaTb HpO6J'IeMBI, KOTOpBIC MOXHO PpCIIUTh IMpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yysl OMMMCAHUEC MCCIICIOBAHUs, BBIACIATH
MMPOBECPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAaHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YIIbTAaThL Ha6HIO,Z[eHI/II>’I 1 OIIBITOB

MPOBOANTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUN WIH
(Gu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYINPOBATH BHIBOJIBI

1.10

1.11

IPOBOAWTH TMPU HEOOXOTUMOCTH CEPUI0 TMPSIMBIX H3MEPEHHI,
OTpesieNisis CpeAHee 3HAUYCHHE H3MepseMOil BeIWMYUHBI ((POKyCHOE
paccTostHuEe coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DHU3WYECKHX BEJIHYUH C
MCIIOJIb30BaHUEM TMPSMBIX M3MEpPEHUM: MIaHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yJbTaThl

HOHy‘ICHHOﬁ 3aBHUCHUMOCTH (1)I/ISI/ILICCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




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

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHHs  (U3MYECKUX  BEJHYHUH:
IUTAHUPOBATh U3MEPEHHsI, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEeAys MpPENIOKEHHOW HMHCTPYKIUH,
BBIYUCIIATh 3HAYEHUE BEIWYMHBI M aHAJIM3UPOBATh IIOJIyYECHHbIE

pe3yJbTAThI C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHUI

1.13

1.14

coOmonaTh MpaBWja TEXHUKUM Oe3omacHOCTH TMpH  pabore ¢

J1abopaTOPHBIM 000PYTIOBAHUEM

pasinyaTh OCHOBHBIE INPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH NCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUA, HMCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJIEHUM U HEOOXoIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M CXEMAaTU4YHbIE PHUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPHUTEIBHBIX npubopoB "
TEXHOJIOTHYECKHUX IPOLIECCOB MpPHU PEUICHUH Y4eOHO-TPAKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIONIb30BaHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HU  JJIa  oOecniedeHus: 0Oe30MacHOCTH TpU  OOpalieHun ¢
npuOopaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

coOII0ICHHSI HOPM SKOJIOTMUECKOT0 TIOBEJIEHUS B OKpY>KaloIlel cpene

1.18

OCYIIECTBIISATh MOUCK MHPOPMAIHN (PU3HMUECKOTO COACPKAHUS B CETH
WutepHer, caMmocTosTensHO (OpMyIHpys IOMCKOBBIM  3arpoc,
HaXOJUTh IYTH  ONpPENEICHHUs  JTIOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIOJIb30BaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOrO COAEp)KaHus, CIpaBOYHBIC
MaTepuaibl, pecypchl cetu HHTepHeTr; BiazeTte npuéMamu

KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON




3HAKOBOM CUCTEMBI B IPYT'yIO

1.20

CO31aBaThb COOCTBEHHBIE ITHUCHMEHHBIE U YCTHBIC COO6H.I€HI/I$I Ha
OCHOBE HH(pOpMAallMM M3 HECKOJIBKUX HCTOYHHMKOB (U3UYECKOIO
coJlep)KaHusl, MyOJIMYHO NPEACTAaBIATH PE3YJIbTaThl MPOEKTHOW WM
UCCIICJOBATEIbCKON  AEATEIBbHOCTH, IIPH  3TOM  I'PaMOTHO
UCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3MKKH U CONPOBOXKIATh BBICTYIUIEHHWE NpE3CHTalUed ¢ y4EToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpeneisaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBINOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATENbHOCTb IPYIIbl, BBICTPAUBATh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon Kon
pasaena JIEeMEHTA

IIpoBepsieMble 31eMEHTHI COAePKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA

11

®uszuka — Hayka O Ipupone. SBieHus npUpPOABL.
OusnyecKkue  SBICHUSA: MEXaHWYECKHE, TEIUIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousnueckue BeNMUMHBL.  M3MepeHne — (QU3UUECKUX
BenuunH.  Pusmdeckue  npubopsl.  [lorpemHocTs

u3MepeHnil. MexayHapoiHasi CucTeMa eIMHULL

1.4

1.5

2.1

2.2

2.3

EcrtecTBeHHOHay4yHBI METOJ| MO3HaHUA: HaOJIIOJECHUE,
IIOCTAHOBKA HAy4YHOI'O BOIPOCA, BBIABMIKCHHE TMIIOTE3,
OKCHEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHEHHE

Ha6n}oz[aeMoro SABJICHUA
Omnucanue (1)I/I3I/I‘leCKI/IX SIBIICHUI C IOMOIIBI0 MOAETIEH

[IpakTueckue paboOThI:
N3mepenue paccTosHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pa3smMepoOB MaJIbIX TEIN.
N3mepenue teMiiepaTypsl pYU MOMOIIM KHJIKOCTHOTO

TECPMOMETPA U JaTYUKaA TEMIICPATYPhbI

INEPBOHAYAIJIBHBIE CBEJJEHMA O CTPOEHNU BELLIECTBA

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJBI, HX
pazMepbl. ONBITHI, JOKa3bIBalONIME AMCKPETHOE CTPOCHHE
BELIECTBA

JIBmxkeHnne yactull BemecTBa. CBA3b CKOPOCTH
JIBW)KEHUS  YacTUIl C  TeMmmneparypoud. bpoyHoBckoe
nBkeHue, Iuddysus

B3aumoeicTBue yacTHI] BEILIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUEC




ArperaTtHble COCTOSIHHMSI BEILECTBA: CTPOCHUE Ta30B,
KUAKocTed W TBEPHBIX  (KPUCTAUIMYECKHX) Tl
2.4 B3anmocCBA3p MeXIy CBOWCTBAMH BELIECTB B PA3HbBIX
arperaTHbIX COCTOSIHUAX M HMX aTOMHO-MOJIEKYJSPHBIM

CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOIBI

[IpakTuueckue padbOTHI:
OneHka Juamerpa aroMa METOJOM psioB  (C
ucroiib30BanueM ¢Gotorpaduii).
2.6 OnpIThl 1O HAOMIOACHUIO TEIIOBOTO PACHIMPEHUS
ra3os.
OnpiTbl 1O OOHApYXKEHUIO  JIEHCTBUS  CHII

MOJIEKYJIIPHOTO IPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JIBUKCHHE
> Ckopoctb. CpenHsisi CKOpPOCTb NpPU HEPABHOMEPHOM
' JBUKEHUM. Pacd€r myTH 1 BpeMEHM IBUKEHUS
SBnenne mHepuuu. 3akoH MHEpuUuU. B3aumopeiicTBue
3.3 TeJI KaK IPUYMHA U3MEHEHUS CKOPOCTU JBUKEHHS TEll
Macca kak Mepa MUHEPTHOCTH Teja
34 IInotHocts  BemectBa.  CBS3pb  IUIOTHOCTH €
' KOJMYECTBOM MOJIEKYJI B €IMHMIIE 00BEMA BEIIeCTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEJ
36 Cuna ympyroctu u 3akoH ['yka. V3MmepeHue cuiibl C
' IIOMOILBIO AUHAMOMETPA
37 SIBnenue TAroTeHUs U cuia TsHKecTH. Cuila TSKECTH
' Ha Jpyrux IaHerax. Bec temna. HeBecomocTs
38 Cuna tpeHusa. TpeHHE CKOJIBXEHHS U TPEHHE IOKOS.
' TpeHue B IpUpoe U TEXHUKE
3.9 CroxeHue Ccuj, HalpaBIEHHBIX IO OJHOM IPSMOM.
' PaBHOnelicTBYIOIIIAsA CHIT
310 [IpakTuyeckue paboOTHI:

OnpeneneHne CKOPOCTH PABHOMEPHOTO  JIBHIKEHUS




(mapuka B KHMIKOCTH, MOJEIH

QJICKTPHUYCCKOTO

aBToMoOMIII W Tak jaiee). OmnpenencHue CcpeaHei

CKOPOCTH CKOJBXEHHS Opycka WIM IIapuka 1o

HaKJIOHHOM IIJIOCKOCTH. OnpeneneHI/Ie IIJIOTHOCTH

TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLLINE

3aBUCHUMOCTh pacTsbkeHus (nedopManuu) OpyKUHBI OT

MPUIOKEHHONH  Cuibl. OMNBITBI, JIEMOHCTPHUPYIOILIUE

3aBUCHUMOCTE CHJIBI TPCHHUA CKOJIBXKCHHS OT BECa TCJIa U

XapakTepa COMPHKACAIONINXCS TOBEPXHOCTEH

dusnyeckne SBICHUSA B Impupoac: NpuMEpPbl ABUKCHUA C

3.11 Pa3IUYHBIMH CKOPOCTSIMH B >KUBOW U HEXHBOMW MPUPOJIE,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, OJIMITHUKI

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

HaBJ’IeHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUA U

4.1

YBCIMYCHUA OaBJICHUA

JlaBnenue raza. 3aBUCUMOCTbH JaBJCHUS raza oT 00béMa,

4.2
TeMIIepaTyphl

Hepez[aqa JAaBJICHUA TBép,[[BIMI/I TCJIaMHU, )XUAKOCTAMHU U

4.3

razamu. 3axoH Ilackais. IITHeBMaTHUEeCKHE MAIIMHEI

3aBUCHMOCTD JaBJICHUS KHUIAKOCTH

OT TJIyOWHBI.

4.4 IMunpocratuueckuii napagokc. CooOIIarmumecs: Cocyabl.

FI/II[paBJ'II/ILIeCKI/Ie MEXaHU3MBbI

ATtMmocdepa 3emin u atMocepHoe aasneHue. [lpuunnsl

CYLIECTBOBaHMS BO3AYIIHONW 000m0uku 3emiu. OmbIT

4.5

Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JTaBICHUS OT

BBICOTBI HaZl YPOBHEM MOPS

N3mepenne armocdepnoro naenenus. [lpubopsr mmst

4.6
U3MEpEHUs: aTMOC(EPHOTO JTABICHUS

JlelictBue KUAKOCTH MU Ta3a Ha NOTPYKEHHOE B HUX

4.7 Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKoOH

Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue

4.9 [IpakTuyeckue pabOTHI:




4.10

411

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
o0béMa MOTrpyXKEHHOM B JKUIKOCTh YacTH TeJa.
Omnpenenenne BhITAIKUBAIOLIEH CUIbI, JEHCTBYIONIEH Ha
TENO, NOrpyk€HHOe B  KuAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOLIENH CHUJIbI, JCHCTBYIOLIEH
Ha TEJIO B OKUAKOCTH, OT Macchl Tena. OmnbIThI,
JEMOHCTPUPYIOLIME  3aBUCHMOCTb  BBITAJIKMBAIOLIEH
CHJIBI, IEHCTBYIOLIEH Ha TEJO B JKUAKOCTH, OT 00BEMA
MOTPYKEHHOU B JKHUJKOCTb YAaCTH TEJIA U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBanue — apeomerpa  WIH
KOHCTPYMPOBAaHHE  JIOAKM W  ompeneineHue  eé

l"py30HO,Z[’[>éMHOCTI/I

®dusnyeckue  SBIEHUS B IPUPOJE: BIIASIHUE
aTMOC(EpHOT0 JIaBJICHUsI HAa )KUBOW OPraHu3M, IJIABAHHE

pBIO

Texnuueckue yCTpoiicTBa: cooOIaromMecs COCYbI,
YCTPOMCTBO BOJOMPOBOJIA, THIAPABIMYECKHIN Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckasi paboTa
5.2 MexaHnueckas MOIHOCTb
5 3 IIpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas
' mockocTh. [IpaBuio paBHOBecHs! pplyara
5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuso»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO JeNCTBUS MEXaHU3MOB. IIpocteie
MEXaHU3MBI B OBITY H TEXHUKE
5.6 [ToTenuumanpHas SHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [lonmHast mMexaHHuecKass SHeprus. 3aKOH H3MEHEHHs H
' COXPaHEHUS MEXaHUUYECKOM 3HepTruu
59 [IpakTrueckue pabOTHI:

Omnpenenenne  pa®OTBl  CHJIBI  TPeHHS  TIpU




8 KVIACC

Kox
pa3iena

PaBHOMCPHOM JBHXXCHHUU TCJ1a 110 FOpH3OHTEUILHOI>i
noBepxHocTu. MccnenoBanue ycioBUil paBHOBECHS pblyara.
N3smepenne KIIJl HakimonHOM 1mockoctu. M3yueHue 3akoHa

COXpaHCHUA MEXaHUYEeCKOMH OHEpPIrun

dusndyeckue SABJICHUS B Ipupoac: pblHaru B TEIC

5.10
4eJioBeKa
TexHuueckue yCTpPOMCTBA: pblYar, MOABWKHBIA U
511 HETIOJBYYKHBIN OJIOKW, HaKJIOHHAs IUIOCKOCTh, MPOCTHIC
MEXaHU3MBbI B OBITY
Kon
IIpoBepsiemble 3JIeMEHTHI COIePKAHUS
JJIeMEeHTa
TEIUIOBBIE SABJIEHW A
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMs BellecTBa. Macca U pa3Mmepbl
' MoJIeKyd.  OIbITBI, NOATBEP)KJAIOLIUE  OCHOBHBIE
TI0JIO’KEHUS. MOJIEKYJISIPHOKHHETUYECKON TEOPUH
Mopgenu  TBEPAOro, JKMAKOIO W ra3o00pa3HOro
6.2 cocTosiHUM BemiecTBa. Kpucramnuueckue M amop¢HbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOpUHn
6.4 CMaunBaHuE U KalWIISPHBIE SIBICHUS
6.5 TemoBoe pacliupeHue u cxxatue
66 Temneparypa. CBs3p Temmeparypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
6.7 Buytpennss sneprusa. CriocoObl U3MEHEHUs! BHYTpEHHEH
' SHEPTUU: TeIIonepeaaya U CoBepIleHne paboThl
6.8 Bunel temonepenadyn: TENJIONPOBOJHOCTh, KOHBEKLUS,
' U3JIy4eHue




KoanuectBO  TEMIOTHL VYnenbHas  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMeH U TEIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBneHne U OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
. VY enpHas TenaoTa niaBJICHUs
[TapoobOpazoBanue w  KoHAeHcamws. McmapeHwue.
6.10 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
. 3aBHCHUMOCTh TEMIIEPATYPbl KUMIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 OHeprus TommBa. Y ieibHasi TENI0Ta CrOPaHUs
[Ipunnuner  paboTel  TermmoBbiX — aBuratenert  KITJ]
6.15 TEIUIOBOTO ABUrarens. TersoBble ABUraTelnd U 3allura
OKpY>Karollen cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TEIIOBBIX
6.16
rporeccax
[IpakTudeckue pabOTHI:
OnelTbl 1O OOHAapyXEHHIO  JEHCTBUSL  CHUIJ
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITEl MO BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM
COJIU WJIU caxapa.
OneITel 10 HAOJIOJIEHUIO TEIMJIOBOIO PACUIMPEHUs
ra3oB, JKUJKOCTEH U TBEPJBIX TEJI.
6.17 Omnpenenenue AaBIeHNUs BO3AyXa B OaNIOHE MINPHIIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WM OXJIAXKIECHUS.

IIpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JUTMHBI
CTONOMKA JKUAKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TEMIIEPATYypPBHI.

HalGmronenve n3aMeHeHnsl BHYTpEHHEH DHEPTUu Teja B
pe3yibTaTe Teruionepeaadyd U padoThl BHEITHUX CHIL.

HccnenoBanue SIBJICHUSA TETI000MeHa pu




CMEILIMBAHUH XOJOAHON U TOpsYEH BOJIBI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, ITOJYYEHHOTO
BOJIOM IpU TEIIOOOMEHEe ¢ HarpeTbiM METaNINYeCKUM
LUJIVHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BEILLECTBA.

HccnenoBanue npouecca uCIapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIAXXHOCTH BO3IyXa.

OmnpeneneHue yaenpHON TEILIOTHI IIABICHUS JIbJA.

dusnueckue SBICHHS B TPUPOAC: MOBEPXHOCTHOE
HaTsOKCHUEC W KallWJUIAPHBIC SABJICHUA B IIPHUPOAC,
6.18 KpUCTAJUIBI B Npupojie, uznyuenue CoJiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCra.

TexHudeckue  yCTpOWCTBA:  KallWJULIPBl, IIPUMEpHI
HCIIOJIb30BAHUSl KPUCTAJIOB, XKMIKOCTHBIM TEPMOMETD,
6.19 JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOMHA,

ABUTAaTCJ]Ib BHYTPCHHCTO CrOpPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsI0B

BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kynona
7.2 (3aBHCHMOCTb CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKIAY TeJ'IaMI/I)

Onexrpuueckoe nose. Hanpsyk€HHOCTD 2JEKTPUUECKOTO
7.3 nosid. IlpyHuMn cynepno3unuy 3JIEKTPUYECKUX MOJIEH

(Ha KaUeCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apAa0B. aﬂeMeHTapHBIﬁ

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

ONEeKTpUYECKHI  TOK.  YCIOBHS  CYyIIECTBOBAHMS
7.6
3JIEKTPUYECKOT0 TOKA. ICTOUHMKY IIOCTOSIHHOIO TOKA




HenicTBust 3JIEKTPUYECKOTO TOKa (TeroBoe,

1.7 XUMHUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B

KHUAKOCTAX M razax

Onektpuyeckas uenb. Cuia Toka. OJEKTPUUYECKOE
7.8

HarpsHKeHHe

CornpotuBienue MIPOBO/IHUKA. VY enbHoE
7.9

COIIPOTHBIICHUE BEIIECTBA
7.10 3akon OMa it yyacTKa Lenu

[locnenoBarenbHOE M MapajljIesIbHOE  COEAMHEHHE
7.11

MIPOBOIHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Hxoyna — Jlenna

DneKTpuuecKue Henu U MOTPEOUTENH SIEKTPUUECKOM
7.13

sHepruu B ObITy. KopoTkoe 3aMbIkanue

[ToctosinHble MarHuThl. B3ammojeilcTBHEe MOCTOSHHBIX
7.14

MarHuToB

MarnutHoe mosne. MarHutHOoe ToNe 3eMiM U €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneIT Dpcrena. MarHuTHOE MoJe PAEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHue 37eKTPOMarHiTOB B TEXHUKE

JlelicTBME MarHUTHOrO IMOJS HA MPOBOJHUK C TOKOM.

DNEeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
7.17

3JEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCTIOpTe

Onbitel ®Papanes.  SIBaeHue  3IEKTPOMArHUTHOM
7.18

nHaykuuun. [Ipasuno Jlenna

DNEeKTpOreHeparop. CriocoOsr MOJIY4eHUS
7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTudeckue pabOTHI:
7.20 OMnbITH 10 HAOJIOCHHIO DJICKTPHU3AIIMN TET MHIYKIIUEH

Y TIPU COTIPUKOCHOBEHUH.




UccnenoBanue AEUCTBHUS DJIEKTPUYECKOrO IO  HA
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl BJIEKTPUUECKON Lenu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
PEe3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAIPSKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TIOIIAU TIOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBuiia CIOXKEHHS HANPSHKEHUW  TPHU
MOCIIEZIOBATEIbHOM ~ COCIMHEHUU JABYX PE3HCTOPOB.
[IpoBepka mpaBuia A CHIbI TOKA MPU MapajlieTbHOM
COeMMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
NEKTPUYECKOTO TOKa, HIYLIEr0 4Yepe3 Ppe3UucTop.
OnpeneneHre  MOIIHOCTHM  3JEKTPUYECKOTO  TOKa,
BbIIIEIISIEMOM Ha pe3ucTtope. MccneqoBanue 3aBUCUMOCTH
CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HaIpsHKCHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJIEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJIsl MOCTOSIHHBIX MAarHUTOB MPHU
ux oOveauHeHMH ©  pasneneHun. VccnemoBanue
JEHUCTBUSI DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OmpITEl,  JIEMOHCTPHUPYIOIINE  3aBUCUMOCTH  CHIIBI
B3aMMOJCICTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HalpaBlieHUs ToKa B Karymke. M3ydenue

HCﬁCTBHﬂ MAargiMuTHOIrO II0Jii Ha IPOBOAHUK C TOKOM.

KonctpynpoBanune " H3y4YeHUe paboThI
DJIEKTPOJABUIATEIIS. N3mepenune KILJ
JJIEKTPOJBUIaTEIbHON  YCTaHOBKH. OneiTel 1O

HUCCICOOBAaHHUIO ABJICHUSA 3JICKTpOMaFHHTHOI>'I WHAYKIUU:




HUCCICIOBAaHUC W3MEHEHHMI 3Ha4YeHUSI U HaIrpaBJICHUA

HMHAYKIOUMOHHOI'O TOKa

7.21

dusnueckue SBJICHUS B MPUPOJE: DICKTPUUECKUE
SBIEHU B  arMmocdepe, DBJIEKTPUUECTBO  KUBBIX
OpPraHM3MOB, MarHUTHOE ToJe 3eMIId, Ipeid MOoIOCOB,
POJIb MAarHUTHOTO TOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHUUecKue YCTPOWCTBA: 3JIEKTPOCKON, aMIepMeTp,
BOJIBTMETp, PEOCTAT, CUETUYHUK DICKTPUICCKON IHEPTHH,
AJNIEKTPOOCBETUTEbHBIE ~ TPHUOOPHI,  HarpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpumepsr), AJICKTPUYCCKHE
MPEIOXPAHUTEIH, JJICKTPOMArHUT, 3JICKTPOJIBUTATEIb

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKa

9 KNIACC
Kon
Kopx snemenra IIpoBepsieMble 37IEMEHTHI COJIEPIKaAHUS
pasnena
MEXAHNWYECKMUE ABJIEHUA
a1 Mexannueckoe JABWXKeHHME. MaTepuaibHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCHTEIBLHOCTE MEXAHNYECKOT'O ABIKEHUS
8.3 PaBHOMEpHOE MpsIMOTMHEHHOE IBHKCHHE
HepaBnomepHnoe MPAMOJIMHENHOE JIBUYKECHHE.
8.4 CpenHsis M MIHOBEHHass  CKOpOCTb  Tela  IpHU
8 HEPaBHOMEPHOM JIBUKCHUN
8.5 VYckopeHnue. PaBHOyCKOpEHHOE MPSMOJIMHEMHOE
' JIBIDKEHUE
8.6 CobOoanoe nagenne. OnbITe! [ anues
PaBHOMepHOE nBHMKEHHE MO OKpyXHOCTH. [lepnon u
8.7 yactora oOpameHus. JIuHelWHas M yrioBas CKOPOCTH.
LleHTpOCTpEMUTENHEHOE YCKOPEHUE
8.8 [Tepserit 3akon HeroToHa




8.9

Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIMIT CynEpNO3UIIUU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHMs: cuiga TPEHMsS] CKOJBXKEHHUSA, CHJIa
' TPEHUs MIOKOsI, IPYTUe BUJIbl TPEHUS
8.14 Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHue cBOOOIHOIO IaileHUs
8.15 JBmwxenne  mmaner  Bokpyr — Connma.  Ileppas
' KOCMHUYECKasi ckopocTb. HeBecoMoCTh U eperpysku
PaBHoBecme  MaTepuasbHOM  TOYKH.  AOCONIOTHO
8.16 .
TBEPJI0€ TEIIO
8.17 PaBHOBecue TBEPAOro Teja € 3aKPEIVIEHHONW OCHIO
. BpauieHusi. MomeHt cwibl. LieHTp TskecTn
8.18 Nmiynsce tena. 3menenue ummyibca. IMmymnbsce cumsl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE IBM>KEHNE
8.21 MexaHnunueckas paboTa U MOIIHOCTb
8.2 PaGota cun TsDKecTH, ympyroctd, TpeHus. CBs3b
. SHEpPruu U paboTh
8.3 [loreHunanbHast dSHeprus Tejna, IMOAHITOrO  HaJ
' MIOBEPXHOCTBIO 3eMIIN
8.24 [ToreHnnanpHas SHEPTUA CXKATON NPY>KUHBI
Kunernueckass sHeprus. Teopema O KMHETHYECKON
8.25
SHEPrUu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTUU
[TpakTHyeckue paboOTHI:
OrmpesiesieHne CpeTHE CKOPOCTU CKOJBKEHHS Opycka
WIM JIBUKEHUS IapuKa IO HAKJIOHHOM IUIOCKOCTH.
8.97 Omnpenenenne yCKOpeHUsl Tenla MpH PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKJIOHHOW IIJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHM IpU
PaBHOYCKOPEHHOM JBMKEHUH 0€3 Ha4aJlbHOW CKOPOCTH.

[TpoBepka TUNOTE3bI: €CTM TpPU PaBHOYCKOPCHHOM




8.28

8.29

JBIDKEHUM 0e3 HayalbHOW CKOPOCTH IyTH OTHOCSATCS
KaK psAX HEYETHBIX YHCEN, TO COOTBETCTBYIOILHE
IIPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS
OT CWUJbl HOpMalnpHOro jasieHus. OnpeneneHue
KodpduurenTa TpeHus ckoabxeHus. OrmpeneneHue
KECTKOCTH TpYXUHBL. OmnpeneneHue padOThl CHIIBI
TPEHMsI TpU PABHOMEPHOM [JBIDKCHMM Tela IIO
TOPU3OHTAIbHOW ToBepXHOCTH. OrmpeneneHue padoThI
CWJIBI  YOPYIOCTM  IIpy  HOABEME  TIpy3a C
UCIIOJIb30BAHUEM  HEIOJBIKHOTO U MOJBUKHOIO

OJI0KOB

dusnyeckue SBJACHHUS B MPHUPOJEC: MPUIMBBI U OTJIHBHI,
nBrkeHne TuraHeT COJHEYHOW CHUCTEMBI, PEaKTHBHOC
JIBUYKCHHE KUBBIX OPTraHU3MOB

TexHuueckue yCTpOﬁCTBaZ CIIMAOMCTP, JaTYUKHU

IIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHbBIC XapaKTCPUCTUKHU

o1 KOJIeOaHUI: IEPHO/I, YaCTOTa, aMILUTUTY/Ia
9.9 MareMarnueckuit u IIPYKUHHBIN MasITHUKHU.
' [TpeBpariieHre SHEPrUn NpHU KoJeOaTeIbHOM ABMKEHUH
93 3aryxatomue KosebaHus. BbIHyX/eHHbIE KoJeOaHus.
' Pe3onanc
Mexanundeckue BoiHbI. CBOMCTBA MEXAaHHMYECKUX BOJIH.
94 [IpononbHBIE U MONEpedHble BOJIHBL. JlIMHA BOMHBI U
' CKOpPOCTh €€ pacrpocTpaHeHHUs. MeXxaHHU4eCKHUEe BOJHBI
B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI
9.5 3Byk. [’ pomMKkoCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 WHudpa3Byk U ynbpTpa3ByK
[TpakTiueckue paboThI:
OnpeneneHue 4acToThl M Tepuoja  KoJjeOaHHi
9.7 MaTeMaTHYeCKOro MasiTHUKA.

OnpeneneHue 4YacToThl M Tepuoja  KoJjeOaHMi

IIPY>XUHHOI'O MasgTHHUKA




HccnenoBanue 3aBUCHMOCTH — TE€pHOAA  KoJeOaHM
MOJIBEIICHHOTO K HUTU Tpy3a OT [UIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH — TEpPHOAA  KoJeOaHM
NPYKUHHOTO MasTHHUKAa OT Macchl Tpysa. [IpoBepka
HE3aBUCHMOCTHU nepuoa KoseOaHui rpys3a,
MOJIBELICHHOTO0 K HUTH, OT MAaccChl rpy3a U KECTKOCTU

npyxuHbl. MI3Mepenne yckopeHusi cBOOOIHOTO NaieHus

®du3nueckue SBJICHUS B IprUpoAc: BOCIIPUATHC 3BYKOB

9.8 JKUBOTHBIMH, 3EMIICTPSCEHUE, CEHCMUYECKUE BOJIHBI,
IIyHaMH, dXO
9.9 TexHu4eckue yCTPOMCTBA: 3XOJOT, HCIOJB30BAHUE

yABTPa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHHIE BOJIHBI.

104 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [[Ixana 3eKTPOMarHUTHBIX BOJIH
10.3 OnekTpoMarHuTHas npuponaa cBera. CKOpOCTh cCBeTa.
' BonHoBEIE cBOMCTBa cBETA
10 [TpakTueckue paboThI:
10.4 N3ydyeHne CBOWCTB  AJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIbI0 MOOMIILHOTO TeedoHa
@dusnueckue SBICHUS B MPHPOJE: OHUOIOTHIECKOE
10.5 JeficTBHE BHJUMOTO, yIABTPauOIETOBOTO "
PEHTIE€HOBCKOTO U3JIy4eHUI
106 TexHuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JIyueBas monens cBera. MIcTOUHMKM cBETa
11.2 [IpamonuHEetHOE pacIpOCTpAHEHUE CBETA
Ortpaxenue cBera. [Inockoe 3epkano. 3akOH OTpaxKeHUst
11 11.3
CBETa
114 [Ipenomnenue cBera. 3akOH TPEIOMIICHHUS CBETa.
' [TomHOE BHYTpEHHEE OTpakeHHE CBETA
115 JInnza. Xop stydeit B JIMH3E




11.6

11.7

OnTuueckast cucrema QoToarnmnapara, MHUKPOCKONA H

TCJIECKOIIa
I'maz kak onTudeckas cHCTEMa. BJ'II/ISOp}’KOCTI) u

JaTbHO30PKOCTD

11.8

11.9

11.10

Paznoxenue Genoro ceera B cnekTp. OnbiTel HpoTOHA.

Crnoxenune CIICKTpaJIbHBIX IIBETOB. III/ICHCPCI/IH CBE€Ta

[TpakTiueckue paboThI:

HccnenoBanne  3aBUCUMOCTU

yrjia  OTpaKCHHs

CBETOBOTO JIy4a OT yIJia MaJIcHusl.

W3ydeHne xapakTepUCTUK H300paKEHUsS MpeaIMeTa B
TUIOCKOM 3€pKaie.

HccnenoBanne 3aBUCUMOCTH  yIJIa  TPEIOMIICHUS
CBETOBOI'O Jiy4a OT YrJia TaJieHHsl Ha TPaHMIE «BO3IYX —
CTEKIIOY.

[Tony4yenne n300paXKeHHU C TIOMOIIBIO COOMpPArOIIEH
JIMH3HBI.

Omnpenenenre HOKYCHOTO PACCTOSHUS M ONTHYECKON
CHJIBI COOMPAIOIICH JTNH3HI.

OmnBITHI 11O Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

OnpITHl 1O BOCHPHUSATHIO IIBETa MPEIMETOB MPU HMX
HaAOII0/IEHUU Yepe3 I[BETOBbIE (PUIBTPHI

dwusndeckue sABICHUS B mpupoje: 3arMeHus CoiHIa U
JlyHbl, 11BE€Ta TEJ, ONTHYECKHE SIBICHHUS B aTMocdepe

(uBet HeOa, pedpakus, pagyra, MUPax)

11.11

KBAHTOBBGIE

12.1

TexHuueckue YCTpOMCTBA: OYKHU, [IEPUCKOTI,

¢doroanmnapar, ONTUYECKHE CBETOBO/IbI
SIBJIEHUWSA

OnbiTel Peszepdopna u miaHerapHas MoJeNb aToMa.

Mognens aroma bopa

12 12.2

12.3

I/ICHYCKaHI/Ie N IIOTJIOHNICHUE CBE€Ta aTOMOM. KBaHTHI.

JInnenyaTeie CIIEKTPBI

PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs

12.4

Crpoenne aromHoro sapa. HyknoHHas Monens

aTOMHOTrO spa. M3otomnsl




PannoaktuBHble npeBpamenus. llepuon momypacmana

12.5
ATOMHBIX sJEP
12.6 Snepuble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsAI0BOTO U
' MacCOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Vicrounuky sHeprun
' CouHiia 1 386311
129 Snepnas osHepretuka. JlelicTBUE  paMOAKTHBHBIX
' U3JIy4YEHU! Ha )KUBbIE OPraHU3MbI
[TpakTuueckue paboThI:
HabntoieHue CIUIOMIHBIX W JIMHEHYaThIX CIIEKTPOB
12.10 W3IIy4EHHUS.
HccnenoBaHue TPEKOB: HM3MEPEHUE IHEPIMM YACTHIIbI
0 TOPMO3HOMY TTyTH (110 hoTOorpadusm).
W3mepenue paanoakTuBHOTO (hoHa
@usnueckue SABJICHHMS B IIPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHbBIN ¢ox, KOCMUYECKHE Jy4H,
12.11 pPaIMOaKTUBHOE M3JIyYEHUE TMPHUPOJHBIX MHUHEPAIIOB,
JEUCTBUE PAJUOAKTHBHBIX M3IYyYEHMM Ha OpraHu3M
yeJioBeKa
1212 TexHuueckue YCTPOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHU A

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonumanue ponu  (QU3MKM B  HAy4yHOM  KapTUHE  MUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
U TO03HAaBa€MOCTH SBJICHUH MPUPOJbI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremMooOpasymomeld ponu (U3MKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUHU
(U3HYECKUX 3HAHMM M UX POJU B IEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX M 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M IOJE), O JBHKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTEPUH, 00 ATOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BeUIecTBA, O (U3NYECKOH CYIIHOCTU SIBICHUH NPUPOJIBI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarHuTHBIX H KBaHTOBBIX);
YMEHUE pa3inyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOMIUX TAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3HMUECKUX SBICHUMN
B OKpyxXxaromieM MHPE, BbBIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

Brnanenne ocHOBamMM TMOHSTUHWHOIO ammapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU W WCIOJB30BaHUE WX JUIsl pelIeHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHUE SBICHUS H

MMpoHeECChI, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIMPHUYICCKUC 3aKOHBI

YMeHUe ONMCHIBATh HN3YUCHHBIC CBOICTBA TEIl U (I)I/I3I/I‘-ICCKI/IC SIBJICHUA,

MCTIONB3Ys (PU3UUECKUE BETUIHHBI

Brnanenue ocHOBaMH METOJOB HAy4YHOTO TIIO3HAHHUS C YYETOM
coOrofieHHsI MpaBuiI 0E30MacHOTrO Tpynaa: HaOMIoIeHHE (PUINIECKUX
SIBJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh HKCIEPUMEHTANbHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLUH, OMUCBHIBATH X0
OIBITA U 3aIMCHIBATD €0 Pe3yJIbTaThl, ((OPMYIUPOBATH BBIBObI;
MPOBE/ICHUE TPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITMUNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO CcOOMpaTh
AKCIEPUMEHTAJIbHYI0 YCTAaHOBKY [0 HMHCTPYKIMH, BBIYUCIATH
3HA4YeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3YJbTaThl C
Y4E€TOM 3aIaHHOMU ITOTPEUIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEOBaHUIl;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAJIbHYI0 YCTAaHOBKY H
OPOBOJIUTH  MCCIEJOBAaHUE IO  HMHCTPYKUUH,  IPEJICTABIATh
MOJTyYCHHBIC 3aBHCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yUYUTHIBATh [TOTPELIHOCTH, JIeNIaTh BHIBOJIBI IO Pe3yibTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MyYecKMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAsi MOJIelb aTOMHOIO siipa) U yMEHHUE NPUMEHATh UX I

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
Yuclie W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPON Ha M3yuyeHHbIE CBOMCTBA (PU3NYECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

YMenue pemath pacu€rHble 3agaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ys 3aKOHbl U (OpMYJbl, CBS3bIBAIONINE  (PU3UUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alUCHIBaThb KPAaTKOE YCIIOBUE 3aJadyH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEoO0XouMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
IMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTH IIOJTYUCHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BEMNYNHBI, OJTYYEHHON IPU PEIICHUH 3a7aun

YMmenune XapaKTCPpU30BaThb  IMMPHUHIMIIbI HeﬁCTBHSI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOIECCOB MO0 MX OIMMUCAHUIO, UCIIOJIB3YyA 3HAHHUA O

CBOWCTBaX (PU3MUECKUX SBJICHUH M HeoOXonumble (usmueckue




3aKOHOMEPHOCTH

10

YMeHue UCHoib30BaTh 3HAHUS O (PU3MUECKUX SABICHHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30mMacHOCTH  IpH
oOpamiennd ¢ OBITOBBIMH ~ HpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHUsS 370pOBbsI M  COONIONCHUS HOPM
HKOJIOTMYECKOr0 IIOBEJICHHUS B OKpYXKAWOLIEH cpeae; HNOHUMaHUE
HEOOXOIMMOCTH TPUMEHEHUS JOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OneiT TIOHMCKa, TPeoOpa3oBaHUs U MPEACTaBICHUS HH(POpMAIUH
(bu3MYECKOro CoJepKaHus C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHUE OLEHUBATH JOCTOBEPHOCTh
MOJlyYeHHOW WHQOpPMAIIMM Ha OCHOBE MMEIONIMXCA 3HAHUM W
JIONIOJTHUTENbHBIX ~ WCTOYHUKOB,  yYMEHHUE  MCIIOJb30BaTh  MpPHU
BBIMIOJTHEHUH y4YEOHBIX 3aJaHWil HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
(UBUYECKOTO COJEp>KaHMsI, CIIPAaBOYHbIE MaTepHalIbl, PECYpPChl CETH
WutepHer; BrnageHue 0a30BBIMM  HaBBIKAMU  [IPEOOpPa30BaHUS
uHpopManMi ©3 OJHOM 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHE
co3laBaThb COOCTBEHHBbIE IUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe JBWkeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTENBHOCTD IBHKEHUS
PaBHOMEpHOE M HepaBHOMepHOe ABMkeHHE. CpenHsas ckopocTs. PopMmyia Ui
1.2 BBIYHCIICHUS CpeaHEel ckopocTu: V = S/t
PaBHOMEpHOE NPAMONMHENHOE BUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JNa OT
BPEMEHH B CIly4ae PaBHOMEPHOT'O IPSIMOJIMHEWHOIO JIBUKEHHUS:
13 (1) =x,+ut
I'padukn 3aBUCUMOCTM OT BPEMEHU JJIsi MPOEKIHH CKOPOCTH, IPOEKIUU
IIEPEMELICHNs], IIyTH, KOOpAMHATBl IIPU PABHOMEPHOM MPSAMOIMHEHNHOM
JBUKECHUU
3aBUCHUMOCTh KOOpPJMHATBl TeJla OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
IPSAMOJIMHEWHOTO IBUKECHHUS:
1
Sl =v,, #1+a,* ;
2
DopMynbl Il MPOCKLUUU IMEPEMEILIEHUs, MPOCKLHUU CKOPOCTU U IPOCKLHHU
YCKOPEHMS IPY PABHOYCKOPEHHOM NPSMOJIMHENHOM JABUKECHUU:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f)zuﬂ.r +a,-t,
a.(f) =canst,
szz - lez =la,s,
I'paduku 3aBUCHUMOCTH OT BpPEMEHM MJIi NPOEKUUU YCKOPEHHUS, MPOEKIUU
CKOpPOCTH, IIPOCKLUHU IIepEMELICHUsI, KOOPAUHATBI IIPH PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUKEHHUH
CBobonHoe maneHue. GopMyiibl, ONUCHIBaIONIME CBOOOAHOE MaJeHUE Tella IO
1.5 BEPTUKAIM (JBUKEHHE Tela BHHM3 WJIM BBEPX OTHOCHTEIBHO IOBEPXHOCTH

3emnu). ['paduxu 3aBucuMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHS,




NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHHM Tejla 110
BEPTUKAIIN
CKOpOoCTh PaBHOMEPHOIO JBHKEHHs Tejaa MO OKpyxkHocTH. Hampasienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTU 4Yepe3 pauyC OKPYKHOCTU U MEPHOJ

oOpareHus:
2nR
b=
T

LentpoctpemurenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBLHOTO

16 yckopenus. Dopmyiia Ui BBIYUCIECHUS YCKOPEHUS:
2
a. — L
R
dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpaIlleHus:
V= 1
T
Macca. IInotHocts Bewmecta. Popmyia AJisd BBIYUCICHUS IITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. CloXeHue Cuil
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, IEHCTBYIOIIEN Ha
TEJ0
B3anmopeiicteue ten. Tperuii 3akoH HeroTona:
1.11 F 21~ _Fl—}z
112 TpeHue MoKosi U TpeHHUE CKONbXEeHUS. PopMyIa I BEIYUCICHUST MOJLYJISI CHJIBI

TPCHUS CKOJILXKXCHUA:




F_=u-N

1.13

Hedopmarus tena. Ynpyrue u Heynpyrue aepopmanuu. 3aKoH yIpyroi
nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

my -M,
F=G L1 _2
R
Cuiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
®opmyna a7l BBIYUCICHUS CUJIBI TSHKECTH BOJIM3H MOBEepXHOCTH 3emun: F = mg.
JBmxenue manet Bokpyr Comnnina. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
D=mi

HNmnynbe cucremsl Ten. U3MeHnenne umnynbsca. MMIynbse cuibl

1.16

1.17

3aKkoH COXpPAaHCHUSA UMITYJIbCa JJI SaMKHyTOI\/JI CUCTCMEI TCII:
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. CDOpMYJ'Ia JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=FFoosct

Mexannueckas MOITHOCTE:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJIA BBIYUCIICHU A

KMHETUYECKON SHEPIUU:

H!Uz
Ey ="

Teopema o kuHeTHuecKou sHeprun. opmMyra AJisi BEIMUCIEHUS MOTEHIIMAIbHOU




SHCPTrUU TCJid, MOAHATOIO

Haa 3eMIIEN:

E, = mgh

MexaHnueckas SQHeprus:

E=E.+E »

119 3aK0H COXpaHEHHS MeXaHU4eCcKor YHeprun. Dopmyna s 3aKOHA COXPAHEHUS
MEXaHMYECKOM SHEepruu B OTCYTCTBUE Ul TpeHus: E = const.
[IpeBpaienue MeXaHUIECKOW YHEPTUH ITPU HATWIHH CHJIBI TPCHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.

Poruar. Moment cuitet: M - FI.
YcnoBue paBHOBECHUS pblyara:
M +M, +..=0
1.20
[TonBukHbIM 1 HenoABMKHBIN O6510KU. KII/] mpocThIX MexaHU3MOB,
n= Aﬂmma
‘%1‘13&%:&:&33
[laBiienue TBEpIOTO TENA.
®dopmyna a7s BEIYUCICHUSI TaBJICHHs TBEPAOTO Tea:
_F
p= G

191 JaBnenue raza. ATMocdepHoe TaBieHue.

' ['unpocraTyeckoe AaBleHUE BHYTPH KUIKOCTH.
dopmyna 1 BEIYUCIICHUS JABICHHUS BHYTPH KHUJIKOCTH:
P=P+Dy,

1.22 3akoHn [lackans. ['mapaBnudeckuii mpecc
3akoH Apxumena. Popmyna sl ONPEACICHUS BBITAIKUBAIOIIEH CHUJIBI,
NEeHCTBYIOMIEH Ha TeJ0, TOTPYXEHHOE B )KUIKOCTh HITH Ta3:

1.23

F_jlm_ =pgV

Ycnosue ninaBanud Tena. [lnaBanue CYAO0B 1 BO3AYXOILJIaBAHUC




1.24

1.25

Mexanuueckue KoneOaHus. AMIUIMTYJAa, TEPUOJ W YacToTa KoJjeOaHWi.

®opmyina, CBSI3bIBAIONIAs YACTOTY U MEPHUO KOJICOAHUIA:

MaremaTuyeckuii M MNPYXKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu Mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue konebanus. BeiHyxaeHHbIe KoneOanus. Pe3oHanc

1.27

1.28

Mexanuyeckue BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJHBL. [[MHa BOJHBI U

CKOPOCTh PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

3By'K. rpOMKOCTB U BBICOTA 3BYKA. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHbBI Ha I'paHUIIC

IBYX cpell. IHppa3ByK U ylnbTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenune cpenHedl IUIOTHOCTH BELIECTBA; apXHUMEIOBOM CHIIBI; >KECTKOCTH
NPYKUHBL, KO((UIMEHTa TPEHUS CKOJIBKCHUS; PabOThl CHIIBI TPEHHS, CHIIBI
YIPYrOCTH; CPEIHEH CKOPOCTH JBHMXKEHHs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHus Opycka Npu ABW)KEHHUH IO HAKJIOHHOW IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuojaa
KoJIEOaHUH NPYKUHHOTO MasiTHUKA; MOMEHTAa CHJIbI, AEHCTBYIOLIETr0 Ha phlyar;
paboThl CWJIBI YIPYroCTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6510Ka; pabOTHI CUJIBI YIPYTOCTH NPU NOJbEME IPy3a C MOMOUIBIO MOABUKHOIO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOrpyKEHHON
YacCTH TeJIa U OT IUIOTHOCTH >KUJAKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHIIbI
OT MAacChbl T€Ja; CUJIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIbHOTO JABJICHUSA U OT
pOJia MOBEPXHOCTH; CWJIBI YNPYTOCTH, BO3HHMKAOIIEH B MPYKUHE, OT CTEIECHU
negopManuu MpYXKUHBI, YCKOPEHUsI OpycKka OT yrjla HakJIOHA HaIlpaBIISIOIICH;
nepuoja (4acToThbl) KoyseOaHU HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEepHoja
KOJIEOAaHUH MPY)KUHHOTO MasTHUKA OT MAacChl Ipy3a M KECTKOCTH NPY>KUHBL;
HCCJIEJOBAaHNE HE3aBHUCHUMOCTH IEpHoJa KoJieOaHUl HUTSHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBecUs ppluara

Qusuueckue s6neHUs 6 npupode: TPUMEPBl ABWKEHUS C Pa3IUMUHBIMU
CKOPOCTSIMH B JKHBOW M HEKUBOW MPUPOJIE, NEHCTBHE CHIIBI TPEHUS B IPUPOJAE U

TCXHUKC, TMPUIHMBbBI W OTIUBBI, JABUKXCHUC TIJIAHCT CoaHeyHon CHUCTCMBEI,




PEaKTHUBHOE JIBM)KEHHE >KUBBIX OPraHU3MOB, PbIYarv B TEJE YeJIOBEKA, BIMSHUE
atMoc(epHOro HaBiieHHs Ha XUBOM OpraHu3M, IUIABaHHE PbIO, BOCIPHUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMUYECKUe BOJIHBI, IYHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPECHUA, AOWHAMOMECTpP, IIOAIIMIIHUKH, PAKEThI, pbIyar, HO,I[BI/I)KHBII‘/'I u

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, MPOCTBIC MCXAaHU3MbI B 6LITy,

L3l COOOILAoIUeECs] COCY/Abl, YCTPOWCTBO BOJONPOBOAA, THAPABIMYECKHI TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apEOMETP, HXOJOT,
HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OcCHOBHBIE  TIOJIOKEHUS ~ MOJEKYJISAPHO-KMHETUYECKOH  TEOpUH  CTPOCHUS

2.1 BenlecTBa. Mojenu TBEPIOTo, KUAKOTO U ra3000pa3HOro COCTOSHUMN BEILECTBA.
Kpucrannuueckue u amopgHble Tena

29 JlBmkenne dactuil BemectBa. CBsI3b  CKOPOCTH — JBWKCHHSI YacTHI[ C

' Temneparypoil. bpoyHoBckoe aBuxenue, nuddysus

2.3 CMauuBaHue ¥ KanWUISPHBIE SIBICHUS

2.4 TennoBoe pacIIMPEHHUE U CKATUE

2.5 TennoBoe paBHOBECHE

26 Buytpennsas sHeprus. PaGora u Teruonepenavya Kak CHocoObl HM3MEHEHHS

' BHYTPEHHEHN YHEPTUHU

2.7 Bunb! Terionepenayn: TeIIONPOBOTHOCTD, KOHBEKIIHS, U3TyICHHE
Harpeanue wu oxnaxzaenue Ten. KoawdectBo  TemnoTel. Y aenbHas
TETIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUS PHEPIHMH B TEIUIOBBIX MpoIleccax. YpPaBHEHHE TEIJIOBOTO
OanaHca:

2.9
O +0, +..=0
Ucnapenne u koHaeHcanus. V3MeHeHHE BHYTPEHHEW HSHEPruu B MpoIecce

210 WUCTIApeHUsI W KOHJAeHcanuu. KumneHue IKUAKOCTH. YAenbHas TerioTa

' napooOpazoBanus: L = Q/m

2.11 BraxxnocTs Bo3myxa




2.12

2.13

2.14

2.15

IInaBnenue wu kpucrasmmsauus. I3MeHeHWe BHYTpEHHEHW DJOHEpPIUM IIpU

IJIABJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA .

BHYTpCHHHH OHEPIYs CropaHus TOILIKMBA. Y,Z[CJ'II)HaH TCIJIOTA CrOpaHus TOIIIIMBA:

q=Q/m

[Tpuntumne! padoTs! TermoBsix ABuratenei. KI1JI reroBoro asuraresns

Ilpaxmuueckue pabomul

H3mepenue ynenbHON TEINIOEMKOCTH METaUIMYECKOro LWIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOM TeMIeparypbl (QUKCHPOBAHHOM
MacCchl, B KOTOPYH) ONYIIEH HArpeTbli UIMHAP; KOJIUMYECTBA TEIUIOTHI,
OTJAHHOT'O HArpeThIM LMWJIMHIPOM, IOCJE OIYCKAHHMS €ro B BOJAY KOMHATHOM
TEMIEPaTypbl; OTHOCUTEIIBHOM BJIAXHOCTHM BO3AYyXa; YACIbHOM TEIUIOTHI
IJIaBJIEHUs Jbpja. McecnenoBaHue UM3MEHEHHMs TEMIIEpATypbl  BOABL  IPU
pa3JIMYHBIX YCIOBHUAX; SIBICHUS TEIJIOOOMEHAa NpPU CMELIMBAHUU XOJOIHOU U

ropsiueit BOJbI; MpoIecca UCTIapEeHUs

2.16

Duszuueckue s61eHUS 8 npupode.‘ MMOBEPXHOCTHOC HATSXKCHUC W KaAITUJIIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HPUPOALC, UITYUCHUC COJ'IHI_Ia, 3aMEp3aHne

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPBI, IPAMEPBI UCIIOJIb30BaHUSA KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETpP, MapoBasi TypOuHa, BUraTellb BHYTPEHHETO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuzanus Teil. J[Ba BUa 3IEKTPUUECKHX 3apsi0B
B3aumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

3.4

3.5

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoiid.  [IpuHnmn
CYIEPIIO3UINH IEKTPUUECKUX MOoJIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apsaa0B. I[CﬁCTBHC QJICKTPHUYICCKOro II0Jid Ha

OJICKTPHUYCCKUEC 3apAabl. HpOBO)IHI/IKI/I " JUOJICKTPHUKHU

3.6

[TocTosiHHBIN AIEKTpUYECKU TOK. JlecTBUS 3ieKTprudyeckoro Toka. Cuiia Toka.




Hanpsxenue.

I=qg/t,U=A/q

DJIeKTPUYECKOE COPOTUBIICHHE. Y ICTbHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R =pl/S

3.8 3akon Oma ayis1 yyactka snekrpuueckoi rernu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:

I,=1,: U=U,+U,: R=R +R,
39 [TapaenpHOE COeTMHEHNE TPOBOIHUKOB PABHOTO CONPOTHBIICHUS:
U=U:I=1+L; R:%.

CMenraHHbie COSTMHEHUS TPOBOIHUKOB
Pa6ota u MmomHoOCTh AnekTprdeckoro Toka. A = Ult, P = Ul

3.10
3akon Jxoyns — Jlena:

3.11 O=I"R-t

312 OneiT Opcrena. MarHuTHOE IMOJIE OPSIMOTO MPOBOJHHUKA C TOKOM. JIMHMM
MarHUTHON WHTYKITUU

313 MarautHoe 1oOJIe IIOCTOSHHOIO MarHuta. B3anMoOIeHCTBHE ITOCTOSHHEIX
MarHuTOB

3.14 JleiicTBrE MarHUTHOTO MOJISl HA POBOJIHUK C TOKOM

3.15 OnbiTel @apajnes. SABnenne 35ekTpoMarauTHoN nHAyKIuu. [Ipasuio Jlenna
Ilpakmuueckue pabomol
W3mepenue  3lEKTPUYECKOTO  COMPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUIECKOTO TOKA; PaOOTHI DJIEKTPUUECKOTO TOKA.

3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B IPOBOJHUKE

(pe3ucTopsl, JamMIouKa), OT HAMPSKEHUS Ha KOHIIAX MPOBOIHUKA; 3aBUCUMOCTH
COIIPOTUBIICHHS OT JUIMHBI POBOJHHUKA, IJIOIIAJN €0 MOIEPEYHOI0 CEUCHUS U

YACIBHOT'O COIIPOTUBJIICHU.




HpOBepKa nmpasujia Jis1 SJICKTPUUYCCKOTIO HAIIPAKCHHA IMPU MOCICAO0BATCIIBHOM
COCIMHCHHUHN IIPOBOAHUKOB, IIpaBWJia IJId CHJbI SJIEKTPUYCCKOrO TOKa IIpH

napajuieJIbHOM COCIMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue s6leHUs 6 npupoode: BIEKTPUYECKUE SBICHHSA B aTMocdepe,

3.17 JJIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE I0JIe 3eMJIH, Apel( MOIOCOoB,
POJIb MArHUTHOTO TIOJIS JUTSL )KU3HU Ha 3eMiie, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmeéa: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTarT,
CUCTYMK  DJIEKTPUYECKOW  SHEPTUH,  BJICKTPOOCBETUTEIBHBIE  IPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpumepsl), IIEKTPUYECKUE
NPEOXPAHUTENN, DIIEKTPOMArHUT, O3JCKTPOABUIATENb IOCTOSHHOTO —TOKa,
TeHepaTop MOCTOSHHOTO TOKA
3.19 DnexTpoMarHuTHbIC BOJHBI. L1IKana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlyaeBas mojienb cBeta. [IpsiMOTMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucniepcus cBera
304 JIunza. Xox mydeii B nmH3e. DokycHOe paccrostHue JHMH3BL. OnTHYecKas cuiia
' mun3el: D = 1/F
3.25 I'ma3 xak ontnyeckas cucrema. OnTHYECKUE MPHUOOPHI
Ilpaxmuueckue pabomul
W3mepeHne onTuyecko cuiibl coOMparoeil JIMH3bL; (OKYCHOTO pacCTOSIHUS
cobuparoniel JTUH3bI (110 CBOWCTBY paBEHCTBA pPa3MEpOB MperMeTa U 300pakeHus,
396 KOTJIa TIPEIMET PACIIONIOKEH B IBOMHOM (hoKyce), moKa3aTels IMPEIOMIICHHSI CTEKIIA.
' HccnenoBanue cBoiicTBa  M300pakeHHUs, TMOIYYEHHOTO C  IOMOIIBIO
coOuparomiel JIMH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSHUS JABYX CJIOXKEHHBIX JIMH3;
3aBHCHUMOCTH yIJIa TPEJIOMIIEHUS CBETOBOTO Jy4a OT Yrja MaJeHUs Ha TpaHUIE
«BO3yX — CTEKIIO»
327 Qusuueckue senenus 6 npupooe: 3atmenns Conama u JlyHBI, 1BeTa Ted,
' ONTHYECKHE SBJIEHUs B aTMocepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, QoToannapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE SABJIEHUA
a1 PamnoaktuBHOCTE. Anbda-, Oera-, Tamma-usnydenus. Peakuun anbda-u Oera-

pacnazia




4.2

OmnsiThl Pesepdopaa no paccesnuto anbha-uactuil. [lnanerapHas Monens aToma

4.3 CocraB aTomMHoOrO sigpa. M30ToIs!

4.4 [Iepnon nonypacnana aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHNUS 3apsAJ0BOI0 U MAaCCOBOT'O YUCEN
Qu3uueckue s61eHUs 6 Npupode. €CTECTBEHHBIN pPaJAMOAKTUBHBIN (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyY€HHUE IPUPOJHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M 4EI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAJIBHBIN TO3UMETpP, Kamepa

Bunbcona, snepHas 3HEpreTuKa




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






