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MOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHOi paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTPaMMBbI, MPECTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIICTIIIUY TTPENoIaBaHus yueOHOTro nmpeamera «Dusukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHON T'paMOTHOCTH OOYYaroOIIMXCsl W OpraHU3aIUi0 U3YYCHUS
bu3MKKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JTUIHOCTHBIM U METAIPEIMETHBIM pPe3yJibTaTaM OOYyUCHHs, a TAKKe
MEXIPEIMETHBIC CBSI3W €CTECTBEHHOHAYYHBIX YYCOHBIX IPEIMETOB HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma no usuke ycraHaBIMBAET pacupeieiieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTh
M3Y4YEHUs] TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COJICpKaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
NPEAMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE NPOLIECCOB U
SBJICHUH, W3y4yaeMbIX XHMHEH, OWoJIoTHueH, acTpoHOMUEH ©  (GU3UICCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHY MU,
MPEeNOCTaBIsieT HamOoJiee SICHbIE O0pa3lbl MPUMEHEHHUS HAyYHOTO METOJa
MO3HAHUS, TO €CTh CII0C00Aa MOTYyYEHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna W3 THaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHUsS COCTOUT B (DOPMUPOBAHUHM ECTECTBEHHOHAYYHOW TPAMOTHOCTU H
WHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne @¢usnku Ha 0a30BOM YypOBHE MPEINOJaracT OBJIAJICHHUE
CICAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHSTH SIBJICHUS,

e OIIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNS,



HHTCPIPCTUPOBATL JAaHHBIC M HCIIOJb30BATh HAYYHBIC J0Ka3aTCIILCTBA
I IIOJIYYCHUS BBIBOIOB).

Ilenn wu3yueHuss (PU3MKM Ha YPOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHuUs
ONpeeNneHbl B KOHUENUWK MpenojaBaHus ydeOHoro mnpeamera «®Pusnka» B
oOpa3oBaTenpHBIX opraHuzanusx Poccuiickoit denepanuu, peanu3yromux
OCHOBHBIE 00111€00pa30BaTeNbHbIE TPOrPAMMBI.

Lenu n3ydyeHust pusuKu:

NpUOOPETEHUE HWHTEpeca M CTPEMJICHUS OOy4YaroUUXCi K HaydYHOMY
W3YYCHHUIO TPHUPOJbI, PA3BUTHUE HMX HMHTEIUICKTYAJIIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJie TT03HAHUSA U (POPMHUPOBAHUE
HCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYKAOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHUPOBO33PEHHUSI KaK pe3yJibTara H3Y4YEHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMHpoBaHUE TPEACTABICHUA O PO (DU3UKU JUISI PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  TpPEACTaBICHU O  BO3MOXHBIX  cdepax  Oymymieit
po¢deCCUOHATIBHON JIEATEIIbHOCTH, CBSA3aHHOMN C (DU3UKOM, MOJATOTOBKA K
JagbHeWIleMy 0OyUYeHHIO B 3TOM HaMpaBJICHUMU.

JlocTrkeHHe 3THUX IIeJIed MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOIO
o01ero o0pa3oBaHusi 00ECTICUMBACTCS PEIICHUEM CIEAYIONMNX 3a/1ay:

NpUOOpPETEeHUE 3HAHWA O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJCKTPUUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX

MpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBSCHATH (DU3UYECKUE SBIICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHINNX pPACYCTHBIX 3aaad ¢
UCTIOJIb30BaHUEM (bu3HIeCKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HAOIIOATh MPUPOIHBIE SIBJICHUS U BBITIOJHSATH OTBITHI,
nabopaTopHble pabOThl M JKCIEPUMEHTAIbHBIC HUCCICAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MHpOpMaIe (PU3NUECKOTO COJIepIKaAHUS,
BKJTFOYAsi HTHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSX (U3HMKHU, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepamu MpodheCCUOHAIBHOM JAeSATEILHOCTH, CBI3aHHBIMU
C (U3NKOW, W COBPEMEHHBIMH TEXHOJIOTHMSIMH, 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).

[Ipennaraemepiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHJIATEIbHBIM, YUUTENb JIENAeT BHIOOp MPH MPOBEACHHUU
7a00paTOPHBIX PadOT W OMBITOB C YYETOM WHAMBUIYATBHBIX OCOOEHHOCTEH
OOy4JaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aJaHUM, MpeiaraéMblXx B pamMKax
OCHOBHOTI'O roCyAapCTBEHHOTO JK3aMeHa o dusuke.



COJEPKXAHUE OBYUYEHUA

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

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

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

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTecTBeHHOHAyuUHBI METOJ TMO3HAaHUSA: HAOIIOIEHHE, MOCTAHOBKA HAYyYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siieHus. Onucanue GU3NUeCcKUX SBJICHHUN C TOMOILBIO MOJIENE

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUSL.

2. Dusuyeckue MpuOOPHI U MPOLEypa MPSAMBIX U3MEPEHUN aHAJTIOTOBBIM 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 NpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U

JlaTYuKa TEMIIEPATYPHI.
6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.
IlepBoHayaibHbIE CBEACHUS 0 CTPOCHUH BellecTBa.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJNbl, HX pasmepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

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

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaIIMYeCKnX) Tell. B3auMOCBsA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JBUKECHHUS.

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 HAOJIIOACHUIO TETIOBOTO PACIIMPEHHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

JIBH2KeHMe ¥ B3aMMOJeiiCTBHE TeJl.

Mexanudeckoe ABMKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuer myTtu u
BPEMEHU JIBUKECHHUSL.

SBnenne uHEpUMM. 3aKOH HMHEPUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HMHEpPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
o0beMa BEILECTBA.

Cuila Kak XapakTepucThkKa B3auMozencTBus Ten. Cuiia ynpyroctd M 3aKOH
['yka. 3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomelncTByromas cui. Cuia TpeHUS.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHnuecKoro IBUKEHHUS TeNa.
N3mepenre cKopoCTH NPSIMOJIUHEHHOTO ABUKEHHUS.
HabGnronenue siBjeHUs] HHEPLIVH.

1

2

3

4. HaGmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUU TEJI.

5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEJL.

6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.

Jlabopamopusie pabomul u onvimel.

1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOIO ABUXKEHUS (ILIapUKa B )KUIAKOCTH,
MOJIECJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue MI0OTHOCTH TBEPAOTO Tea.

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

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBKEHUS OT
Beca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

JlaBJjieHHe TBEPABIX TeJI, ;KUAKOCTEH U ra3os.



HaBnenne. CriocoObl YMEHBIIIEHUSI U yBEIWYEHHU JaBlieHus. /laBiieHue rasa.
3aBUCHUMOCTh JIaBJICHHS raza OT oObema, TemmepaTypbl. l[lepermaua naBieHus
TBEPABIMU TEJaMH, XUAKOCTIMH W ra3zamu. 3akoH Ilackans. ITHeBMaTtuueckue
MaIuHbBI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emnau u armocdepHoe AaBiaeHue. [IpuunMHBI CyIIeCTBOBAaHUS
Bo3aAymHONH oOonouku 3emud. OmnbiT Toppuduennu. M3mepenue armocdepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JTABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHnss aTMOC(HEPHOTO TaBJICHHUSI.

JlelicTBHE KUIAKOCTH M ra3a Ha MOTPY>KEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABIICHUS 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.
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PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

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 JKMJIKOCTH, OT MaccChl TeJa.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMA TMOTPYKEHHOW B
J)KMIKOCTb YaCTH TeJa U OT MJIIOTHOCTH KUJIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKUM U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio

paBHOBecusi pbluara. lIpuMeHeHue TmpaBWJIa paBHOBECHUs] phluara K OJIOKY.



«3onotoe mpaBuiao» MexaHuku. KoadduimeHnTt mnonesHoro aeicTBus (maiee —
KIIJI) mpocThix Mexanu3moB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass dHeprus. KuHeTmueckas W INOTEHUUAIBHAS 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 TOPU3OHTAIBHOU IMOBEPXHOCTH.
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. ONBIThI, 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 TMOJIOKEHUNW MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHNE U KallWUISIPHBIE SIBJICHUS. TEIIOBOE pACIIMPEHNE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennss osHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEepEeAaUM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonudectBo TemoTsl. YenbHas TEMIOEMKOCThH BelIeCTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcaiusa. Mcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(epHOTo
JTaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuuner pabotsl TeraoBbix jaBurarenei KIIJ[ termoBoro asuraresns.
TermioBbie ABUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.
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HaGmonenune nuddysuu.

HabmroieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacumpeHust Ted.

V3meHenue naBieHWS Ta3a MPU U3MEHEHHH 00bhEMAa M HArPEBaHHWH WIIH
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEIIECTB.

. Habmonenue kuneHus.

. HabmoieHue nocTossHCTBa TEMIEPATyphl PH TJIaBJICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM 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 TUHEUHON 3aBUCUMOCTH JYIMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.

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

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiuer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOrO BOJOW  MpH
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEIIECTBRA.

HccnenoBanne mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIb/IA.

DJIEKTPUYeCKHEe U MATHUTHBIE SIBJICHHS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

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
MPOBOJHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DnexkTpudecKre 1enu U MOTPEeOUTENH IEKTpUIecKoi sHeprun B 0biTy. 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 TEXHHKE. [[eliCTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMoNb30BaHUE 3JEKTPOJABUTATENECH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JIBa poaa 3JIEKTPUYECKUX 3apsiI0B U B3AUMOJICHCTBHE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DIIeKTpOCTaTUYECKAst HHAYKIIUS.
3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsI0B.
[IpOBOJHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
HcTouyHMKH TOCTOSIHHOTO TOKA.
JleicTBHS DIAEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKHUJIKOCTH.
. I'a30BbIM pasps.
. I3MepeHune cuiibl TOKka aMIepMETPOM.
. I3MepeHnune 3J1eKTpUYeCcKOro HapsKEHUS BOJIBTMETPOM.
. Peocrar 1 MarasuH COpOTUBIICHUM.
. B3anmoieiicTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3/ICJICHUS MTOJIOCOB MAarHuTa.

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 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIUMOHHOIO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO 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 JEKTPUUECKOH LIETTH MOCTOSTHHOTO 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, IUIOUIAJAH IONEPEUYHOIO
CEUEHHMS U MaTepuaa.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSOHKEHUH MpU MOCIEA0BATEILHOM
COEJIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa IPU NapaJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIAEISAEMOM Ha
pe3ucTope.

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

Onpenenenue KII/] nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
MN3yyeHue MarHMTHOrO IOJISI  IOCTOSIHHBIX ~ MAarHUTOB IIPU  HX
00OBbEIMHEHUU U Pa3JICJICHUH.

HccnenoBanue nelCTBUS 3JIEKTPUUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.



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

18. M3yueHue nelCTBUSI MArHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl 31€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI IO UCCICOOBAHUIO SIBJICHUSA JIIEKTPOMAarHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANPABICHHUS HWHAYKIHMOHHOTO
TOKA.

9 KJIACC

Mexanuyeckue siBJICHHU.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIBHOCTE MEXAHMYECKOrO JBWKEHUSA. PaBHOMEpPHOE MNPSAMOJIUMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoianHEnHOe nBMKeHUE. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB TeJja IIPU HEPABHOMEPHOM JBHKEHUHU.

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

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon u yactora oOpalleHus.
JInnerHasa u yriioBasi CKOpocTHU. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[lepBbiii 3ak0H HproTona. Bropoii 3akoH Hetotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUs MOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianer BOKpyr Comnuoa. IlepBas kocmumueckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHON TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIJIEHHON OChIO BpaieHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynse tena. IsMeHeHne umiynbea. MImynbsc cuiibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa Ccuil TSKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEprus Tena, MOJHATOro Hajl
IMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxuHbl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DSHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOmroneHne MexaHHMYeCKOro JBH)KEHUS Tella OTHOCUTEIBHO Pa3HbIX Tel

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

CpaBHeHuE TyTEd W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

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

Habnronenue 1BM>KEHMS TeJla IO OKPY>KHOCTH.

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ pPaBHOMEPHOM H  YCKOPEHHOM JBWKCHUHU
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 JBHKCHUH.

[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 SHEPTrUU PH 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.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHS Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW IIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM TJTIOCKOCTH.

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

[IpoBepka THUMOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenencaue kKodphuIMeHTa TPEHUS CKOJIBKCHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

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



10. Ompeenienne  pabOThl  CHJIBI  YNIPYTOCTH MpU  MOABEME TIpy3a ¢
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO 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.  BwiHykaennele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MeXaHWYeCKUMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk 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 (Ha 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 IEpHOJia KoeOaHui MPY>KUHHOTO MAasSTHHUKA.

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. OmbITBI, JAECMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KoJieOaHUM
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOHOTO MaeHUS.
DJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

ODJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBoOMCTBa
ANEKTpOMarHuTHhIX BOJH. 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.

Jlabopamopnsie padomul u onvimel.

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. VCronb30BaHUWE TMOJHOTO BHYTPEHHErO0 OTpPaKEHUS B
ONITHUYECKUX CBETOBOJAX.

Jlunza. Xox unyueid B JumH3e. Onruyeckas cucreMa (Qoroanmnaparta,
MHUKpPOCKOIIa M Tejeckona. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpaJbHBIX IBETOB. Jlucepcust 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 pacCEUBAIOIIEHN JTUH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

[Tpuniun geiictBus doToanmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Moaens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

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

Jlabopamopuwie pabomul u onvimaol.

1. HccnegoBaHue 3aBUCMMOCTH yTJla OTPAKEHHsI CBETOBOIO Jiyda OT YIUIA
najieHusl.

2. M3yueHue xapakTepUCTUK U300paKeHUs MPEAMETA B IUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiy4a OT yrIJia
NaJEHUS HA TPAHULIE «BO3TyX—CTEKIIOM.
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4. TlomyyeHnue n300pa’keHUI C TOMOIIBIO COOMPAIOIICH JIMH3BI.
Onpenenenue (HOKYCHOTO PACCTOSIHUA U ONTHYECKOM CHIIbI coOMparomieit
JIVH3BI.

6. OIBITHI 110 PA3JI0KEHUIO OEJIOr0 CBETAa B CHEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA MPEAMETOB IMPH UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPHI.

KBanToBbBIC SIBICHUS.

OmnbiTel Peszepdopaa u mnanerapHas mojenb aroma. Mojenb 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
npepaieHus. [lepuon noxypacnaaa aTOMHBIX sIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Maccel M dHepruu. Peakuum cuHTe3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

Snepnas sHeprervka. JleMCTBUS paguOaKTHBHBIX H3JIYyYEHUW HaA IKUBBIC
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.

Jlabopamopuwie pabomol u onvimol.

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-0000MIAIOIINI MOYJTH TIPEAHA3HAYECH ISl CHCTeMaTH3allun
U 0000meHUsT MPEeIMETHOTO  COACPKAHUS M OMNbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII peaAMET.

[Ipy M3y4eHUM AAHHOTO MOJYJIA PEaTU3YIOTCd U CUCTEMAaTU3UPYIOTCS BUIbI
NesATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS



SBJICHUM TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pusmyeckue
ABJICHUSI, NPUMEHSS T[OJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

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

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;

WCITOJIb30BaTh HAYYHBIC METOJIBI UCCICAOBAHUSA (PU3NUCCKUX SIBJICHUH, B TOM
YHUCIIE I MPOBEPKU TUIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanbOoOJee BaXHBIX JOCTHKEHUIM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOIB30BAaHUS PA3IMYHbIX UCTOYHHUKOB
SHEPrMd HA OCHOBE 3aKOHA MPEBPAICHUS M COXPAHCHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.

Kaxmas w3 TeM [aHHOrO MOAYJSA BKIIOYAET SKCIEPUMEHTAIBHOE
uccienoBanue 0000Iaero xapakrepa. Moayiab 3aBepliaeTcsl MPOBEIACHUEM
JTMArHOCTUYECKON U OIIEHOYHOM pabOThI 32 KypC OCHOBHOTO 00111er0 00pa30oBaHusl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCIAMCTHBIX O6p3.30BaT€JII>HBIX

pe3ynbTaToB.

B pesynbraTe udydeHus pu3NKA Ha ypOBHE OCHOBHOTO 0O0IIIEr0 00pa3oBaHMs

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(u3nuecKoi HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

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

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

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUATHE ACTETUYECKUX KaueCTB (DU3NUECKON Hayku: €€ rapMOHUYHOIO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (U3MYECKOW HAyKHM KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLIEH
KYJBTYPBI;

- pa3BUTHE Hay4YHOU JIIOOO3HATENLHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
Os1aromoJry4ust:

- OCO3HaHUE IIEHHOCTH Oe3omacHoro oOpa3a XKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(OpMUPOBAHHOCTh HaBbIKa peduiekcuu, NpU3HAHME CBOETO IMpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APYyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- AKTUBHOE Yy4YacTHE B PELICHUM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3alu, Topojia, Kpas) TEXHOJIOTUYECKON U



COITMAJIbHOM HAIpaBIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE M (DU3NUYECKUX
3HaHUM;

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

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 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 BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYTux,

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

e - IOTPeOHOCTH B (POPMHUPOBAHMHU HOBBIX 3HAHUM, B TOM 4Hncie PopMyIupoBaTh
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e - OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEN B 00J1acTU
busuKy;

e - IUIAHUPOBAHUE CBOETO PAa3BUTHSA B NPHUOOPETCHHH HOBBIX (HU3UICCKHUX
3HAHUI;

e - CTpEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3MUECKUX 3HAHUN;

e - OIICHKAa CBOMX JICMCTBUN C Y4€TOM BIIMSHHUS Ha OKPYXKAIOIIYI0 Cpeiy,
BO3MOYKHBIX I'JTOOAIBHBIX ITOCIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesyabTaTe OCBOCGHHMS TpOrpaMMmbl IO (U3MKE HAa YPOBHE OCHOBHOTO
oO1iero 006pa3zoBanus y o0ydaromierocss OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJibTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCAIbHBIC YIeOHbIE TCUCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC ICHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAeicTBUA:
e BBIBISITH U XapPaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB
(s1BNIEHU );



yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIAaCCU(PUKAIIMN, OCHOBAHUS AJIS
0000IIIeHNS U CpaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PaCCMaTPUBACMBIX (aKTax,
JAHHBIX U HAOJTFOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SIBIICHHSIM;
BBISIBIIATH TTPUYUHHO-CJICACTBCHHBIC CBS3U TMPU HM3YYCHHUH (PU3NISCKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOJIB30BAHUEM JETYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHWH, BBIIBUTATh THUIOTE3B O B3aMMOCBS3IX
(bU3UYECKUX BEIINYNH;

CaMOCTOSITENIFHO BBIOMpaTh CHOCOO pemieHus y4deOHOW Qu3mdeckon
3a7aun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Hamboisee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSITEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH IO CAMOCTOSITEILHO COCTABIICHHOMY TUIaHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (OPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IUYHbIC METObl, UHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMANBHYIO (OpPMY TPEICTABICHUS
uHQOpMaIlUl W WUTIOCTPUPOBATH peIlacMble 3a7a4dl  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpauKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XO7Ie OOCYXJEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJayd W TOJJICpIKaHHC
O1arokeaTeIbHOCTH OOIICHUS;

COMOCTAaBIIATh CBOM CYXICHHUS C CYXJICHHAMH JPYTHMX YYaCTHUKOB
uanora, OOHApYKUBATh PA3IMYUE U CXOACTBO TO3UITUH;



BBIPAKATh CBOXO TOYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTaX;
nyOIMYHO NPEACTABIATh PE3yIbTAaThl BBINOIHEHHOTO (PU3NUYECKOIO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAaHUS, IPOEKTA);

NOHMMATh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM  H
WHAMBUAYAIbHON paOOThl MPH pPEIICHUH KOHKPETHOW (PU3NYECKOU
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no e€ MOCTIKEHHUIO: paclpedensiaTh poiH, OoOCYXIaTh TMPOILECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh padOThI, JOCTUTrAasi KAaY€CTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIHSIX, TPEOYIOIINX
TUTSL petieHusT (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYATbHOE, TIPHHATHE PEIICHWS B TPYIIE, MPUHATHC pPEIICHUN
TpynIom);

CaMOCTOSATENILHO COCTABJISITH AITOPUTM pelieHus GU3HNUEeCKOM 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA UHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npeyiararh 1jaH €€ U3MEHEHNS],
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHXKEHHs])) Pe3yJIbTaToOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYEeCKOr0 HUCCIENOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHUKY JIPYroro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY MpHU PEIICHUH (PU3NUECKUX 3a/1ay WIN
B YTBEP)KJCHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.



IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMeETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCIIONB30BaTh  MOHATHS:  (uU3MUeckne ¥ XUMHUYECKHUE  SIBICHMUSA,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIMOTe3a, €AMHMUIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJECUCTBYIOIIAS
cuna, jaedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyath siBiaeHus (Auddy3us, TEII0BOE IBMKEHHE YaCTHUIl BEIECTBA,
PaBHOMEpPHOE  JIBI)KEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aMMOJICHCTBHE TEJ, paBHOBECUE TBEPJBIX TEJ C 3aKPEIUIEHHON OCBIO
BpallleHus, Tepefada AaBICHUA TBEPABIMU TENaMH, >KUAKOCTIMH U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKOM SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3HNUECKOE SBJICHHUE;
pacmo3HaBaTh MPOSBICHHE HM3YUYEHHBIX (PU3MYECKHX  SBICHUH B
OKpY)XalIlleM MHupe, B TOM 4YHuclie (U3HUECKHe SIBICHUS B TMPUPOIE:
MPUMEPHI IBMKCHHUS C Pa3IMYHBIMH CKOPOCTSMH B JKHBOW W HEKUBOUN
npupoje, ACUCTBUE CHUJIBI TPEHUS B TPHUPOAEC U TEXHUKE, BIUSIHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phluard B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]1a4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBJICHUIA;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpEMS,
nyTh, CKOPOCTb, CPENIHSAS CKOPOCTb, CHJIa YIPYTOCTH, CUJia TSDKECTH, BEC
Tena, CWiIa TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO [EUCTBUS MEXaHU3MOB,
KMHETHYECKasT W TOTCHIMAJIbHAS JHEPTUs), MPU OMUCAHUHA TPABUIHHO
TPaKTOBAaTh  (PU3WYECKUH  CMBICT  HMCTOJB3YEeMBIX  BEJIHYMH, UX
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMIMHAMH,
CTPOUTH TPpaPrKK N3YUCHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3Ysl TIpaBujIa CJIOXKEHUs Cui (BAOJb OJHOM MpsiMoii), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, NpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),



«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3allMChIBATh €70 MATEMATUYECKOE BBIPAKEHHE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalludl MPaKTHKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX I11aroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemarb pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIIBI, CBs3BIBArONINE (PU3MYECKUE BEIMYHMHBI: HAa OCHOBE aHAM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BETUYUHBI B (DOPMYJIBI M TPOBOJIUTH PACUYEThl, HaXOJIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
($u3NYECKUX METOOB, B OIMCAHUM UCCIIEI0BAHUS BBIACIATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pasnuyaTb U MHTEPIPETHPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI IO €0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WK
buznUecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSAEMbIC
MPEANOJIOKEHU, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pyI0BAHMS,
3aMKChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHUS] PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
U(POBBIX TMPUOOPOB, 3AMUCHIBATH IMOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYrol C HCIOJBb30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH
PaBHOMEPHO JBWXKYLIErocs Tejla OT BPEMEHU [BHKEHHS TENa, CHJIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYrOCTU OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
NOTPYKEHHOM YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJIaBaHusl TeJl, YCIOBUU paBHOBECHs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIENOBaHUA, COOMpAaTh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeAys NpPEasO)KEeHHOMY IUIaHy, (DUKCUPOBATh
pe3yabTaThl TMOJTYYEHHON 3aBHCHUMOCTH (DU3MYECKUX BEJIHYMH B BHUJE



NPEJIOKEHHBIX TaOMuIl U TpaduKOB, AeNaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3MUYECKUX BEJIUYMH (TUIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIA TPEHHUS CKOJBKECHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas  Ha
NOTPY’KEHHOE B JKUIKOCTh TeNo, KOAI(D(UIIMEHT IMOJE3HOTO JeHUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MPEIJIOKEHHON WHCTPYKIMU: TIpH
BBITIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUEHNE UICKOMOW BEJMUKHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
pBIYar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TNIOCKOCTD;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABINYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpU3MYECKHUX SBJICHUA M HEOOXOIMMBIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLEeH Cpeie;

OCYILECTBISATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYyTEM CpPaBHEHHUS Ppa3UYHBIX HWCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYUBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
auTepatypy  (QU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypcsl cetu MHTEpHET, BIajeTh mpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO CONEP)KaHUS, B TOM
qrcie MyOauYHO JenaTh KpaTKue COOOIICHHsI O pe3yibTaTax MPOCKTOB
Win y4eOHBIX HWCCIEIOBaHWN, TPH O3TOM TPaMOTHO HCIOJIb30BaTh



U3YYEHHBIM TOHATUIHBIM anmapaT Kypca (U3UMKH, CONMPOBOXKIATH
BBICTYIUJICHUE TTPE3CHTAlIUCH;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB MU HCCIEAOBAHUM pacrpeiesisTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUHU C TIOCTABJICHHBIMHU 3aja4aMH,
CICAUTh 3a BBINOJHEHUEM IIJIlaHA JCUCTBUI, aJeKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJIQJ] B  JEATEIbHOCTh  TPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIHX.

K xoHiy 00yueHus B 8 kjiacce npeMEeTHbIC pe3yJibTaThl HA 0A30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE IOJIEe, TPOBOIHUKU
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBUE MArHUTOB, JIEWCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHbIC SBICHUS B TPUPOJE,
KpUCTAUTBI B mpupojae, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBIICHUI;

OINMKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
¢dbuznyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUIECTBO
TEIUIOTHhI, yJeJbHAs TEIJIOEMKOCTh BEIECTBA, VYACIbHAs TEIUIoTa
IJIABJICHUsI, YyJeJIbHAas TeIUIoTa MapooOpa3oBaHusl, yjelbHAas TeIioTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU



MAalllUHbI, OTHOCUTEJbHASI BIAXHOCTh BO31yXa, JJICKTPUYECKHI 3apsn,
cuja TOKa, JJIEKTPUYECKOE HANpPSKEHUE, CONPOTHUBIICHUE MPOBOJIHUKA,
yIeIbHOE  CONpPOTUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTh
AIEKTPUYECKOr0  TOKAa), MpPH ONHCAHUM NPaBUIBHO  TPAKTOBATh
(bu3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U EAMHHIIBI
bu3MYeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
GbU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYUHAMHU, CTPOUTH TIpapuku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTEepU30BaTh CBOWMCTBA Te€J, (PU3UYECKHUE SBIEHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIUN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma aJis ydacTka Lenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTyallud NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHE U3 1—2 JOTMYECKUX
IaroB C ONopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
(bu3znyecKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIOJb3Yys 3aKOHBI U
dbopmyIbl, CBs3BIBAIOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaJIM3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4Y€HHOE 3HauUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpsJKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SBJICHUM WU
(bu3MYeCKUX CBOMCTB Tell (KanWJLISpHBIC SIBJICHUS, 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarolle (MOorjaomaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIEPATYphl KUIKOCTU U
IoWaa €€ TOBEPXHOCTH, JJIEKTpHU3alUsi Tel M B3aUMOJEUCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TIOCTOSHHBIX MAarHUTOB,
BU3YyaliM3allisl MAarHUTHBIX TOJIEH IOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJIEKTPOJABUIATENsl IOCTOSHHOILO TOKa): (OpMYJIUpOBATH
IPOBEPSIEMBIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOJBI;
BBIIOJIHATh ~ MPSAMbIE  W3MEPEHHUS]  TEMIEPATypbl,  OTHOCHUTEIbHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJUTH HCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
IpPYyroi C  HCHOJIb30BAaHUEM MPSAMBIX HU3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAH IOMEPEYHOro
CEYEHMS U Y/IEIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIENOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBITNIOJIHATh W3MEPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TIpadUKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM HCCIICIOBAHUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUS (PU3NYECKUX BEJIWYUH (yAeIbHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMNPOTUBIEHUE MPOBOJHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEys NPEUIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

coOJII01aTh MpaBUjia TEXHUKK 0€30MaCHOCTH IIPH padoTe ¢ 1ad0paTOPHBIM
000opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX ONUCAaHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHMSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIlepMeETp,
BOJIbTMETP, CUETUMK DIIEKTPUUYECKOM HHEPruH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
IPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (hM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMIPOMETP, JBUraTeib BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI AJIEKTPUUECKUX
Henen ¢ nociaeAoBaTesIbHbIM U MapajulesIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETICH;



OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOMU
JKU3HU I obecnieueHrsi 6€30IacHOCTH MpU O0paIlieHur ¢ npudopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH Cpefie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM © TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBON MITM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHU BBITIOTHCHUH yUE€OHBIX 3aJaHU HAYYIHO-TTOMYJISIPHYIO
JUTEPATYpy (PU3MUECKOrO0 COJIEpKaHMs, CIPaBOYHBIE MaTepHabl,
pecypcbl cetu IHTepHET, Bi1aieTh NpuéMaMHi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC MHCHbMEHHBIC W KpPaTKUE YCTHBIC COOOIICHWS,
0000mas wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
collepKaHUsi, B TOM 4YHCJIE MYOJIMYHO TMPEACTABISTh PE3YyIbTaThI
MPOCKTHOM WJIM HMCCIEIOBATEIBCKON NIEATETbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (usukw,
COIPOBOXAATH BBICTYIUJICHHE MTPE3CHTAIINEIH;

IpPU  BBHIMOJHEHUH YYEOHBIX TMPOEKTOB W HUCCIEAOBAaHUN (U3HUUECKUX
IPOLIECCOB paclpeeNiaTh OOS3aHHOCTH B TpPYyNNE B COOTBETCTBUHU C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 34 BBHITIOJHEHUEM IJIaHa TCUCTBUM H
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBaTh COOCTBEHHBI BKJIAJ B
NeATEeTLHOCTD TPYIIHI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peiaTh KOHMIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpPHsi, OTHOCUTEILHOCTh MEXAHWYECKOTO NBIDKECHHMS, Jedopmarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3ByK M yJIbTPa3BYK, JJICKTPOMArHUTHBIE BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCITYCKAHUsI W TOTJIONIEeHUs, ab(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFICPHAst PHEPTETHKA,

pa3nuyarh sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHHE, CBOOOIHOE
NaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTHU, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABM)KEHHE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHHE, OTPAKEHHE
3BYyKa, MPSMOJIMHEHHOE PpacIpOCTpaHEHHE, OTPAXKEHUE M IPEIOMIICHHUE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUs) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpyXaromeM Mupe (B TOM uucie (QU3UYECKHE SBICHUS B MPUPO/IE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKUE BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZAMoOaKTUBHBIN (OH, KOCMHYECKHE Iy4d, PaJUOAaKTHBHOE H3Iy4YCHHE
IPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANAMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TeNl M (PU3NUYECKUE SIBICHUS, UCIOJIb3YS
(du3nuecKkue BeNWYUHBI (CpEeIHsAs WM MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAXKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tela, HMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEPUOJ U YacToTa KoieOaHul, UIMHA BOJIHBI, TPOMKOCTb 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 BEIMYMUHY C JIPYTMMU BEIMUYHHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, NPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMIYJbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN



IpU SIIEPHBIX pEaKUusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aMMChIBATh €0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOILECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IaroB ¢ ONopod Ha 2—-3 U3Y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUIA,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacdy€THBIC 3amadd  (omMparomuyecs Ha CcuUcTeMy wu3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WIM U30BITOUHBIE JaHHbIEC, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHMUS], IPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckon
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH 1 ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3axkoHa HproToHa, 3akoHa
COXpaHEHHUsl HDHEPTHH, 3aBUCHUMOCTh TEpHUoaa KojeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJICOaHUH, MPSAMOJIMHEHHOE PaCIpOCTPAHEHUE CBETA,
pasnokeHre 0eroro cBeTa B CHEKTP, U3yUYEHHE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpyliOBaHUs, ONHUCBHIBATH XOJA  ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaensis
CpelHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIMYUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0O€3 HadalbHOW CKOpPOCTH, TMEpHOjIa
KOJIe0aHUN MaTeMaTH4YeCKOr0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJICHHs OT yria



NaJicHNus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpPOBaTh pE3yNbTaThl TOJYYECHHOW 3aBUCHMOCTH
du3MYECKUX BEIMYMH B BUAC TaOMUI] ¥ TpadUKOB, NeJaTh BBIBOJBI 11O
pe3yJpTaTaM HCCIeA0BaHNUS;

MPOBOJUThL KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIWYUH (CPEIHSSA
CKOpPOCTh M YCKOpPEHHE Tella TIpH PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOTO TaJeHHUs, KECTKOCTh TPYKUHBI, KOIPPUITUCHT
TPEHUSI CKOJBKCHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKas CHJIa COOWparoIeil JIMH3BI, PAAUOAKTUBHBEIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIEIys MPEIIOKEHHON UHCTPYKIIUU, BHIYUCIISTD
3HAYCHUE BEIIMUMHBI M aHAJIM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKM H3YYEHHBIX (DU3UYECKUX MOJIENei:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JWH3a, IJIaHETapHAas MOJEIh aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAaHUA (B TOM 4YHCIE:
CIUAOMETp, MATYMKW TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oToanmapar, ONTHYESCKHE CBETOBOJIBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMOMB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPHUTEIbHBIX MPHUOOPOB M TEXHOJOTUYECKHUX MPOIECCOB
Ipy pEerieHUH Y4YeOHO-TIPAKTUYECKUX 3aj7ad, ONTHUYECKHE CXEMBbI IS
MOCTPOCHUS N300PAKEHUI B TNTIOCKOM 3€pKajie M COOMparomIeH JINH3E;
NPUBOJUTH  MpUMEphl  (HAXOAUTh  WHGOpPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYCCKUX 3HAHWN B TIOBCEIHCBHOM
KU3HH NI oOecrieueHnsi 6€30MmacHOCTH MPU 0OpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIICH Cpejie;

OCYIICCTBJIATh TOUCK WHGpOpMAMK (U3HNYECKOTO COJICpKAaHUS B
HHuTepHeTe, caMOCTOATENBHO (POPMYIHPYSI TTOUCKOBBIM 3ampOC, HAXOIUTh



IYTH ONPEENIEHUsI JOCTOBEPHOCTH MOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENIBbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUI HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro  COAepXaHHs, CIPAaBOYHBIE MaTE€pHAIbI,
pecypcbl cet MHTEpHeT, BliageTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC NMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMU U3 HECKOJIBKUX HCTOYHUKOB (DHU3HUECKOTO COACpKaHMUS,
yOJIMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoHTpoabHbI IIpakTn4yeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
e padoThbI padoThI
pecypchl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAOLIEr0o MUpa
bubmuorexa [JOK
1.1 ) - 2
M3HEa - Hayka 0 fpupose https://m.edso0.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
VISHHCCICHE BEHHHHAL https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBI METO]1 TO3HAHUS httos://m.edsoo.ru/ 7416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.eds00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnmnorexa [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPEraTHbIC COCTOAMMA BetlecTsa https://m.edsoo.ru/7f416194
Wroro no pazueny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
b K
3.1 MexaHUUeCKOE OBUKEHUE 3 nomorexa IO

https://m.edsoo0.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

bu6mmoreka [IOK
32 HHepuus, Macca, IwoTHOCT 4 L https://m.edso00.ru/7f416194
bu6mmoreka [IOK
33 Cuma. Bugpt cun 14 2 https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnuorexa [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlarerite XuAKoCTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBue KUIKOCTH U ra3a Ha IOTPYKEHHOE 7 3 bubnuotexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6nmoreka [IOK
>1 Pabora i MomEoCTS 3 L https://m.edso0.ru/7f416194
bu6mmoreka [JOK
52 TpocThie MEXaHH3MEI > . https://m.edso00.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 exaHureckat SHepri https://m.edso0.ru/7f416194
Wroro no pazueny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12



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

8 KVIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne n/m Kontpoabnbie | IpakTuueckue
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TenJioBble siBJIEHUsI
bubnuorexa [JOK
11 CrpoeHue U CBOWCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181c
€
bubnuorexa [JOK
1.2 TemoBsie mpoLecch 21 1 5 https://m.edsoo.ru/7f4181c
€
Hroro o pasneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DNeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tela bubmorexa [JOK
2.1 P . PRI 3ap 7 1 https://m.edsoo.ru/7f4181c
Y X B3aUMOJICHCTBUE o
bu6nuorexa [IOK
2.2 [ToCcTOSTHHBIN ATEKTPUISCKUHN TOK 20 2 7 https://m.edsoo.ru/7f4181c
€
but6mmorekxa [IOK
2.3 MarHuTHBIC SIBJICHHS 6 1 15 https://m.edsoo.ru/7f4181c
€
but6mmorekxa [IOK
2.4 DNEeKTpOMarHuTHAsE NHIYKIHS 4 https://m.edsoo.ru/7f4181c
€



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

Hroro no pazgeny

37

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

145




9 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne /i Konrtpoabnbie | Ilpakruueckue
NporpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 bubnnorexa LIOK
1.1 10 1 https://m.edsoo.ru/7f41ada
OIUCAHMS 5
bubnuorexa [JOK
1.2 B3aumoeiicTBre Tei 20 1 3 https://m.edsoo.ru/7f41ada
6
bubmnoreka IIOK
1.3 3aKOHBI COXPaHCHUS 10 3 https://m.edsoo.ru/7f41ada
6
Hroro o pasneny 40
Pa3nen 2. Mexann4yeckue Ko1e0aHUs U BOJHbI
bu6nuorexa [IOK
2.1 MexaHn4ecKkue KojaeOaHus 7 3 https://m.edsoo.ru/7f41a4a
6
but6mmorekxa [IOK
2.2 MexaHudecKre BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a
6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
3.1 DNIEeKTPOMarHuTHOE MoJje U 6 2 bubnmoreka [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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

OJICKTPOMAardiuTHBIC BOJIHBL

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

Htoro mo pazneny 6
Pa3gen 4. CBeToBbIe IBJICHUSA
but6mmoreka [IOK
4.1 3aKOHBI paclpoCTPaHEHUS CBETA 6 https://m.edsoo.ru/7f41ada
6
bubmnoreka IIOK
4.2 JIuH3bl ¥ onTUYECKUE MPUOOPHI 6 https://m.edsoo.ru/7f41ada
6
bubmnoreka IIOK
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41ada
6
Wroro no pazneny 15
Pa3nes S. KBanToBbBIC SIBJICHUSA
bu6anoreka LIOK
5.1 Hcnyckanue 1 NOTJIOLIEHUE CBETa aTOMOM 4 https://m.edsoo.ru/7f41ada
6
bu6anoreka LIOK
5.2 CrpoeHne aTOMHOTO siipa 6 https://m.edsoo.ru/7f41ada
6
but6mmorekxa [IOK
5.3 SAnepHble peakun 7 https://m.edsoo.ru/7f41lada
6
Hroro no paszneny 17

Pa3nes 6. [loBTOpuTe1bHO-0000 A0 IM I MOYJIb



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

[ToBTOpenue u 0000IIEHNE CONIEPIKAHUS

but6mmoreka [IOK

6.1 9 2 https://m.edsoo.ru/7f41ada
Kypca ¢usuku 3a 7-9 xnacc 6
Htoro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
H3y4YeHH
|

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

®usuka — Hayka O pUpoeE.
SABnenus npupoasl. Gusnveckue
SIBJICHUS

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

dusnueckue BeTUUYUHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenne
TEMIIEPATYPHI IPU TOMOIIH
KHUJIKOCTHOTO TEPMOMETpA U JaT4nKa
TeMmeparypbl"”

Kak ¢usuka u apyrue ecTeCTBEHHbIE
HAaYKHU U3Y4arOT IPUPOIY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIeCKuX
SIBJIEHUU C IIOMOIILIO MOJIEIel

bubnunorexa LIOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "lIposepka
THITOTE3BI: JaJTBHOCTH MOJNIETA MIAPHKA,
IMYIIECHHOI'O TOPU30HTAJIBHO, TEM
00Jb111e, YeM OOJIbIIIE BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crtpoenue BemecTBa. ONbITHI,

7 OKa3bIBAIOIIME JUCKPETHOE CTPOCHUE buGnuorexa [IOK
8 HE JCKp p https://m.edsoo.ru/ff09fe0a
BelecTBa
8 JIBrO>KeHUE YaCTHUII BEIICCTBA buGnuorexa [IOK
Hsett https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMnbITH 1O
9 HaOJII0JICHUIO TEIJIOBOTO PACITUPEHUS
razoBy
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3anMocBs3p Mex 1y cBOWCTBaMHU
BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U X bubmnoreka IIOK
11
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCc00OEHHOCTH arperaTHbIX COCTOSTHUI
BOJBI
MexaHHU4UecKOe ABIKEHIE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubmorexa TIOK
p p p https://m.edsoo.ru/ff0a05c6
IBIDKEHHUE
bubanoreka LIOK
13 CkopocTh. EQUHUIIBEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuyer nmyT U BpeMEHU IBUKEHUS Bubmuorexa IOK
yr p g https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3aKkoH HHEPLIUH.
15 BSaI/II)MO elficTBUE TeJ'IpKaK OpUYNHA Bubmuorexa IOK
a p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBFKCHHS Tell
16 [InoTHOCTH BemecTBa. PacyeT macchl bubmuoreka [{OK
1 00beMa TeJla O €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaGoparopHas pabota «Omnpenenenue



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

IIJIOTHOCTHU TBép,Z[OFO TCIa»

Permtenne 3agaud o reme "I1oTHOCTE

but6mmoreka [IOK

18
BemecTna" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepuCTUKa
19 B3auMoaencreug ten. Cria
ynpyroctu. 3akoH ['yka
JlaboparopHas padota «/3yuenue
20 3aBUCHMOCTH PACTSKCHHS
(medopmanun) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBDY
21 SIBnenune taroredusa. Cuia TOKECTH
CBsi3b MEX]y CUJION TSKECTH U
22 maccoi tena. Bec tena. Pemenue bubmorexa HOK
e ' | https://m.edsoo.ru/ff0al1778
3amad o teMe "Cuna TshKecTH
93 Cuia TshKeCTH Ha APYTHX IJIaHeTax. bubnuotexa [JOK
DuU3NYECKUE XapPAKTEPUCTUKHU TUIAHET https://m.edsoo.ru/ff0a1502
bubanoreka LIOK
24 HUsmepenne cui. JluHaMmoMeT
p A p https://m.edsoo.ru/ff0al8cc
bu6nuorexa [IOK
25 Bec tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
CroxxeHne IByX CHJI, HalIpaBJIEHHBIX
26 10 OJTHOM 1T ﬂiﬁ)ﬁ ’ bubmorexa HOK
g . p ' https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIIASA CHIT
97 Pemenne 3ama4d mo reme
"PaBHonelicTByromas cui"
78 TpeHue CKOJIbKEHHSI U TPEHUE TTOKOSI. bu6muoreka [IOK

Tpenue B npupojie U TEXHUKE

https://m.edsoo.ru/ff0alb9c



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

JlaGopaTtopHas padorta «3ydyeHue
3aBHCUMOCTH CHJIBI TPEHHS

bubnunoreka LIOK

29 CKOJILKEHUS OT CHJIBI JABICHUSI U
a https://m.edsoo.ru/ff0alcc8
XapakKTepa CONMPUKACAFOITUXCS
IMOBEPXHOCTEI

30 Pemenue 3amau Ha onpeencHue
PaBHOJICHCTBYIONIECH CHUIIBI
Pemenue 3amau mo remam: «Bec

31 tena», «['paduueckoe n3oodpakeHue bubnuoreka [IOK
cuny, «Cunbby, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTponbHas padoTa no remam:
«MexaHu4ecKoe IBIKEHHE», «Macca,

32 IUIOTHOCTBY, «Bec Tenay,
«['pauueckoe nzoOpakeHue U,
«Cunnl»

33 Hasnenue. CriocoObl yMEHbIICHUS U bubmuoreka [JOK
YBEIUYEHHUS 1aBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTD

34 JIaBIIEHUS Ta3a oT 00bEMa bubmorexa TIOK

’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
Ilepenaya naBieHusT TBEPALIMUA
35 TGJ’II;MI/I SKHUIKOCTSIMU 1 Ir)a3aMI/1 3aKoH bubmmorexa TIOK
i ) https://m.edsoo.ru/ff0a25b0
ITackansa

36 JlaBlIeHME B KUIKOCTH U Ta3e, bubnunorexa LIOK
BBI3BAHHOE JIEHICTBUEM CHIIBI TSXKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3aiad nmo reme «/lapnenue B bubmuoreka [{OK

SKHIKOCTH U rase. 3akoH [lackaisy

https://m.edsoo.ru/ff0a2826



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

but6mmoreka [IOK

38 Coo0
OODIHAIOMHECA COCY T https://m.edsoo.ru/ff0a2970
39 I'mapasinnueckuii mpecc bubmmorexa TIOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiHeBon
JKUJKOCTHBIM HACOC
Atmocdepa 3emmu. [Ipudannbl
CYILIECTBOBAHUS BO3 HOH
41 o}g:noqm 3emiu 353};/IH(-JII/IMOCTI) bubnnorexa LIOK
) https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTO JaBJICHUS OT BHICOTHI
HaJ YPOBHEM MOpsI
bubmnoreka IIOK
42 B LA
ec Bo3ayxa. AtmochepHoe naBicHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune aTMOCHEpHOTO JaBJICHUS. bubnuotexa [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTEI HA, OBHEM bubnnorexa LHOK
a AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoua. AtmocdepHoe bubmuoreka [JOK
JTaBJICHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3ama4d mo reme
"ATtmocdepHoe naBrneHue"”
JlelicTBHUE KUIKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJIO bubmmorexa TIOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JIaGoparopHas padora «OmpeneieHue
patop pv Pe bubanoreka LJOK
48 BBITAJIKMBAIOIICH CUJIBI,

JEHCTBYIOLLIEH HA TEJIO, TOTPYKEHHOE

https://m.edsoo.ru/ff0a33fc



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

B XKNJKOCTB»

JIaboparopHasi paboTta 1o Teme
«MccnenoBanye 3aBUCHMOCTH Beca

bubnunoreka LIOK

49
Tesa B BOZie OT 00bEMa MOrpyKeHHOU https://m.edsoo.ru/ff0a3514
B )KAJIKOCTb YaCTH TeEJIa)»
bubnunoreka LIOK
50 I1naBanue ten
https://m.edsoo.ru/ff0a3a96
JIaboparopHast pabota
51 "KoHcTpynpoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue e€ rpy30noabEMHoOCTH"
Pemenne 3amau no temam: «IlnaBanue
59 cynoB. BoznyxomnnaBanuey, bubmnoreka IIOK
«/laBieHue TBEPAbIX TE, )KUIAKOCTEH https://m.edsoo.ru/ff0a3654
U Ta30BY
bu6nuorexa [IOK
53 Mexanunueckas padora
p https://m.edsoo.ru/ff0a3f82
bu6nuorexa [IOK
54 Momntaocts. EquHUNEI MONITHOCTH
B A H B https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAaEMOIl pu
noabEMeE 110 TecTHHUIE"
56 [Ipocteie Mexanu3Mmsl. Poryar.
PaBHOBecue cui Ha peiuare
KonTponbnas pabota mo Teme
57 «/laBrieHue TBepaBIX TEN, )KUIKOCTEN

u razoB» / Bcepoccuiickas
nmpoBepoyHas pabora



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

58

PesepBHbIi ypok. Pabora ¢ Tekctamu
o Teme «J/laBneHnue TBEPIABIX Te,
KUJKOCTEH U Ta30B» / Beepoccuiickas
npoBepoyHas pabora

bubnunoreka LIOK
https://m.edsoo.ru/ffOa4ffe

59

Pbruaru B TexHUKE, OBITY U IIPUPOJIE.
JlaGopaTopHas pabora
«HccrnenoBanue yclioBHid paBHOBECHSI
pbIyaray

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amay mo TemMe «Y CI0BUS
paBHOBECHUSI pbluara

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

61

KoaddutmenT mone3noro neicTeus
Mexanusma. Jlaboparopnas pabota
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

0.5

62

Pemenue 3ama4u no teme "Pabora,
MotrHocTh, KIT/"

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

63

Mexannyeckas SHEpIHsl.
Kunerndeckas u noTeHaibHas
SHEPIUs

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT IO TEME
"DKCIEpUMEHTAIBHOE OIIPENEICHHE
WU3MEHEHUS KUHETUYEeCKON U
MOTEHIIMAJIbHON SHEPTHH NTPU
CKaThIBaHUH TeJa 110 HAKIOHHOM
IIJIOCKOCTH "

66

KontponbHas paboTa mo teme



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

«PaboTa 1 MOIIHOCTb. DHEPTHUS»

67 PesepBHblii ypok. Pabora ¢ Tekctamu 1 bubnuorexa LIOK
o Teme "Mexanuyeckoe ABuxkeHue" https://m.edsoo.ru/ff0adee6
PesepBHbIit ypok. Pabora ¢ Tekctamu
68 no teme "Pabora. MomHoOCTb. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPO'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka Kourposbnbie | IlpakTHyeckue | H3YUECHH
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI s
pecypchl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KHHETHYECKOM TCOPHHU U UX OIBITHEIC 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
TTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bubmnoreka IIOK
ra3000pa3HOro COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHnE CBOMCTB TBEPAOIO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSIHHIMA 1
BEIIIECTBA Ha OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
bubanoreka LIOK
5 Kpucrannmueckue u amopdHbie Tella 1
P pd https://m.edsoo.ru/ff0a5800
6 CMaunBaHuE U KaWUISIPHOCTbD. 1 bubnuoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paclInpeHne U CKATHE 1 bubmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bu6muoreka [IOK
M3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe
MCIOJIb30BaHUE TETJIOBBIX CBOWCTB

but6mmoreka [IOK

11
BEIIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuectBo Teminotsl. Y aenpHas bubnuorexa [JOK
TETIOEMKOCTb https://m.edso00.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bubnmnorexka HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JIaboparopHast pabota

14 "UccnenoBaHue SIBICHHS bubmnoreka IIOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Topsiueit BoAbI"
PacueT koaudecTBa TEILIOTHI,

15 HEO0OXOMMOTO /I HarpeBaHus Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 JlabopaTtopHas pabota "OnpeneneHue bubnmnoreka [JOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IelbHas TEIioTa bubnmnoreka [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBaHHE

18 KPUCTAJNIMYECKUX Tell. Y AeabHas bubnnorexa [JOK

P ' https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIIEHUS

19 JIaGoparopHas pabota "Onpeznenenue bu6muoreka [JOK
yEeIbHOM TEIUIOTHI TUIaBJICHUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bu6muoreka [IOK

Hcnapenue

https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

21

Kunenue. Y genpHas Temiora
nmapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTB TEMITEPATyPbl KUTICHHS
oT aTMOC(EepHOTO JaBICHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0a786¢

22

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3TyXa"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aga4d Ha onpeneneHue
BJIAYKHOCTH BO3/1yXa

24

[IpuHIMnIBI pabOTHI TEMJIOBBIX
neurareneii. [TlapoBast TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHUS

25

KII/ TermoBoro nBurarens.
TennoBble ABUTATENN U 3a1IUTa
OKpY>Karole cpeibl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX ITPOIECCax

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
H3MeHeHune arperaTHbIX COCTOSIHHUI
BenrecTna"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota mo Teme
"TenoBele aBieHusa. M3Menenne
arperaTHbIX COCTOSIHUM BemecTna'

bubnunorexa LIOK
https://m.edsoo.ru/ff0a86ae

29

3J'IeKTpI/I3aI_II/I${ TCII. I[Ba poaa
QJICKTPHUYCCKUX 3aps/10B

30

VYpok-uccnenoBanue "IaeKTpU3aALML
T€Jl UHAYKLUEN U IIPU



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

CONPUKOCHOBEHUH"

B3aumMopeicTBue 3apsyKeHHBIX TEIL.

but6mmoreka [IOK

31
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DneKTpuYecKoe moJie.
32 HanpsiskeHHOCTB JIEKTPUYECKOro bubnuorexa LIOK
nosist. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJEH
Hocutenu snektpuyueckux 3apsios.
33 OnemeHTapHbId 3apsn. CTpoeHue
aToma
34 [IpoBOIHMKYN U AUAIIEKTPUKHU. 3aKOH bubnmnoreka [HOK
COXPAHEHUS JICKTPUUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHeHHE bubmnoreka IIOK
CBONCTB JJIEKTPUYECKUX 3apsA10B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIOBUS €ro
36 cyulecTBoBaHus. McTouHnkmn bubmmorexa [TOK
y ) https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JleficTBUSA SIIEKTPUYECKOTO TOKA bubmorexa [JOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicreue
38 3JEKTPUYECKOTO NOJI Ha TPOBOIHUKHU 1
U AUDIEKTPUKHT"
39 DNEeKTpUYECKUM TOK B MeTaJljIax, bubnuoteka [JOK
JKUIKOCTSX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas erb U €€ COCTaBHbIE
4acTH
bu6muoreka [IOK
41 Cuna Toka. JlaboparopHas padota 0.5 nosmotexa I

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

"M3MmepeHue u peryanpoBaHUe CUIIbI
ToKa"

DNEKTPUUECKOE HATIPSKEHUE.

Bonbsr™merp. JIaboparopras pabota bubmmoreka [JOK
42 " 0.5
N3Mepenue u peryampoBaHue https://m.edsoo.ru/ff0a9e14
HanpsHKeHus "
43 CornpoTuBiieHIE TPOBOJHUKA. bubnuorexa [IOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHast pabota "3aBHCHUMOCTb
44 3JIEKTPUYECKOTO CONMPOTUBIICHUS 1 bubnmnoreka [HOK
MPOBOJHHUKA OT €T0 JJIMHBI, TUIOIIAIN https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUYeHusl U Marepuana”
3aBHCUMOCTh CHIIBI TOKA OT
45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmxorexa LIOK
p ' Iy https://m.edsoo.ru/ff0aad4a
HEeTH
JlabopaTopHas pabota
"HccnenoBanue 3aBUCUMOCTH CHITBI
46 TOKa, UAYIIETrO Yepe3 pe3ucTop, ot 1 bubmmorexa LOK
> T Pe3 P P> https://m.edsoo.ru/ff0aa04e
COIIPOTHBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaielbHOE
COEIMHEHUS IPOBOHUKOB
JIaGoparopHas pabota "IIpoBepka
48 MpaBWJIa CIOKEHUSI HAMIPSHKEHUH TTpH 1 bubmuorexa [IOK
MIOCIEA0BATEILHOM COCIMHEHNHN JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
49 JIaGoparopnas pabota "IIpoBepka 1 bubmuorexa [IOK

ImpaBurjia JJIs CUJIbI TOKA IIpHU

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

napajuieIbHOM COeAMHEHUU
pe3uctopon”

Pemenue 3a1a4 Ha npuMEHEHUE

bubnunoreka LIOK

50 3axkoHa OMa Ut pasiIngHoro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO bu6muoreka [IOK
Toka. 3akoH Jxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas pabora "Omnpenenenue
52 a60TpI,1 I/II;/IO }II)OCTI/I 3JIeKTpI/IquK0r0 bubnnorexa LHOK
P " H P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTpeOuTen
53 JIIEKTPUUECKOU SHEPTUU B OBIT Bubmorexa ITOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHEIE MATHUTEI, UX
B3aUMOJIENCTBUE
VYpok-uccnenosanue "M3zyyenue bubnuotexa [JOK
55 N "
oJiel TTOCTOSIHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoOe 110jie. MarHuTHOE I10J1e
56 3eMIIM U ero 3HaYeHue JUIs )KA3HU Ha bubnmorexa HOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOJILHOM paboTe
10 TemMe "DIIEKTPUYECKHUE 3apsbl.
57 3apsHKEHHBIE TENa U UX bubnmorexa LOK
P o . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBIN
AIEKTPUUYECKUN TOK"
KonTponbhas pabota no teme
" bubnuotexa [JOK
58 DNEeKTpUUECKUE 3apsiabl.

3apspKeHHBIE Tela U UX

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

B3auMoacicTBUA. I10CTOSIHHBIN
aneKTpudeckuid Tok" / Beepoccuniickas
IpoBepoyHasi pabora

59

Pesepsubiit ypok. Pabora ¢ Tekctamu
o teme "[locTossHHBII
aneKTpudeckuid Tok" / Beepoccuniickas
IpoBepoyHas pabora

bubnunoreka LIOK
https://m.edsoo.ru/ff0acdc6

60

OmneIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro ToOka MarHuTHoe
10JI€ KaTyILIKU C TOKOM

bubmnoreka IIOK
https://m.edsoo.ru/ff0ac1d?

61

[IpuMeHeHue >EeKTPOMarHiuToB B
TexHuke. JJaboparopnas pabora
"N3yueHue neicTBUSI MATHUTHOTO
T0JIs1 Ha MPOBOJHUK C TOKOM"

0.5

bubmnoreka IIOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpOoABUTaTEIb TOCTOSIHHOTO
Toka. Mcrions3oBanue
JIEKTpOBUraTeneil B TEXHHYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JIaGoparopHas paboTa
"KoHcTpynpoBaHue 1 U3y4eHHe
paboTHI ANIEKTpOoaABUTATENS "

bu6anoreka LIOK
https://m.edsoo.ru/ff0ac86¢

63

OmnsiTel Dapanes. 3akoH
NEKTPOMAarHUTHOW MHIYKIUH.
IIpaBuio Jlenna

64

Onekrporeneparop. CriocoOb!
MOJTYYCHHUS DIICKTPUUCCKOU DHEPTUH.
DJEeKTpOCTaHIIMK Ha
BO300HOBIIEMBIX UCTOYHUKAX



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

SHEPTUN

[ToaroroBka K KOHTPOJILHOU paboTe

65 1o TeMe "DIIeKTPUIECKHE U 1
MarHUTHBIC SBJICHHS"
KonrponsHas pabora o teme
66 "DNEeKTpUYEeCKHE U MAaTHUTHBIC 1 bubmorexa I[JOK
P " https://m.edsoo.ru/ff0acb14
SIBJICHUS
PesepBHblii ypok. Pabora ¢ Tekctamu bu6nuoreka [JOK
67 1
1o TeMe "TernoBble siBieHUs" https://m.edsoo.ru/ff0acc5e
68 PesepBHeliit ypok. Pabota ¢ Tekctamu 1
1o Teme "MarHuTHsbl€e siBiIeHUs"
BIIEE KOJIMYECTBO YACOB I1
ObIIl O CTBO OB IIO 68 145

I[TPOT'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonrTpoabubie | IlpakTuueckun
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI e padoThbl
pecypcsl

1 MexaHnnueckoe JBHKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE nIpsiIMOJIMHEWHOE bubnuorexa [JOK

3 1
JBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOIUHENHOE

4 nBukeHue. CpeHsst © MTHOBEHHas 1
CKOPOCTb

5 [IpssMonMHENHOE PaBHOYCKOPEHHOE 1 bubnnorexka [JOK
JBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KEHUSI. 1
I'paduk cxopoctu
JIaGoparopHas pabota "Onpexnenenue

7 YCKOpEHHUS Teja Mpu 1 1 bubnmoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJIOCKOCTH"

8 CBoboaHoe nagenue Ten. OnbIThI 1
lanunes

9 PaBHOMEpPHOE IBUYKEHUE 11O 1 bubnuorexa [IOK
OoKpyxHOCTH. [lepnon u yacrora https://m.edsoo.ru/ff0ael76



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

oOpamienus. JInHeiHas U yriioBas
CKOpPOCTH

10 LenTpocTpeMUTENbHOE YCKOPEHHE
1 [Tepsriit 3akoH HetoToHa. Bextop bubmuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnunoreka [HOK
PaBHonelicTByrO1IAs cuna https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HerotoHa. bubnuorexa [JOK
Cynepnosunus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHUE bubnuotexa [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
1 . r
> Cuna yupyrocti. 3akon T'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau mo reme «Cuia
YIOPYTOCTH
17 JlabopaTtopHas pabora «OnpeneneHue bubnmnoreka [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6nmoreka [IOK
1
8 Cuna Tpeiis https://m.edsoo.ru/ff0af738
19 Pemenue 3anau mo teme «Cuna bu6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JIaGoparopHas pabota "Onpeznenenue bubmuorexa [IOK
K03 dULIEeHTa TPEHUS CKOJIbXKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3apau no reme "3akoHbI
21 Hprorona. Cuna roctu. Cuna bubmorexa HOK
W yipy ' https://m.edsoo.ru/ffOafb8e
TPEHUS
22 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK



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

TATOTEHUS. Y CKOpEHHE CBOOOHOTO
majeHust

https://m.edsoo.ru/ff0af044

VYpoxk-koupepenuus "JIBrkeHue et

23 BOKPYT T'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['amaktuku"
Pemenue 3anau no teme "Cuna Bu6 10K
nonIMoTexa
24 TSDKECTU U 3aKOH BCEMUPHOTO
. https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 [IepBas kocMHu4ecKas CKOPOCTb. bubnuorexa [IOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuaibHON TOYKH.
AOGCOIIIOTHO TBEPJIOE TEIO. Bu6 110K
N noIMoTeKa
26 PaBHoBecue TBEpAOTO TENA C _
JAKPEILIEHHOIT 0ChIO BpALLCHIA https://m.edsoo.ru/ffOafe36
MowmenT cuinsl. LeHnTp TspKecTH
PaBHOBeCHE MaTepHAIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHOW OCBIO BPAILLICHHUS.
MowmeHT cuibl. LienTp TsoxecTu
bubnnoreka [JOK
Pemrenue 3apau no reme "MomeHT &
28 S ——" https://m.edsoo.ru/ff0b02b
. P 4
[ToaroroBka K KOHTPOJIBHOM pabOTE MO bubnmnoreka [JOK
29 TeMme "MexaHN4ecKOe IBUKEHIE. https://m.edsoo.ru/ff0b040
BsaumopeiictBue Ten" 8
30 KonrtponbHas pabora no Teme bubnuorexa [IOK

"Mexanndueckoe JIBHKEHHE.

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

BsaumogeiictBue Ten"

Nmnynec Tena. Umnynbse cuiibl. 3aKoH

31 COXpaHEHHUS UMITYJIbca. YTIPYroe u bubmmorexa [JOK
p y o pyr https://m.edsoo.ru/ffOb07fa
HEYyIpYyroe B3auMoIeHCTBHE
Pemenue 3agad mo reme "3akoH bubnuorexa [JOK
32 "
COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubmuorexa [JOK
34 M 0
CRAHMACCRAT PabOTa H MOTHOCT® https://m.edsoo.ru/ff0b0a84
bubmuorexa [JOK
PaboTa cuitbl TSXKECTH, CHITBI
35 https://m.edsoo.ru/ff0b0db
YIPYTOCTH U CUJIBI TPEHUS g
JlaboparopHas pabota «Onpenenenue
36 paboThI CUITBI TPEHUS TIPH
PaBHOMEPHOM JIBM)KECHUU TeJIa 10
TOPU30HTAIILHON TOBEPXHOCTH
37 CBsi3b DHEPTUH U PAOOTHI.
[ToTenuuansHas sHEpTUs
Kunernueckas sneprus. Teopema o bubnnorexka [JOK
38 .
KMHETUYECKOU DHEPrUUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTUH B
MEXaHHUKE
40 JlabopaTtopHas paborta «3ydeHue bubnmoreka [JOK
3aKOHA COXPAHEHUS YIHEPTUM https://m.edsoo.ru/ffOb12fe
KonebarenbHoe BUKEHUE U €r0 bubmorexa HOK
41 https://m.edsoo.ru/ff0b185

XapPaKTCPUCTHUKHU

8



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

42

3aTyxatromue KojieOaHusl.
Brinyxnennsie konebanus. Pesonanc

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

43

MareMaTH4ecKuil ¥ Npy>KUHHBIA
MasATHUKH

44

VYpok-uccrnenoanue «3aBUCUMOCTh
nepuo/ia KojaebaHui 0T KECTKOCTH
IIPY>XKUHBL ¥ MACCHI IPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpamienue 3Hepruu npu
MEXaHMYECKUX KOJeOaHusIX

46

JlaboparopHas pabota «Onpenenenue
4acTOTHI U IIeproia KojaeOaHui
MPYKUHHOTO MasiTHUKa

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

47

JlaGopaTopHas paborta «IIpoBepka
HE3aBHCUMOCTH MEePUOJIa KOICOaHH
rpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl Tpy3a»

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb197a

48

Mexaunueckue BoIHEL. CBOWMCTBA
MeXaHU4eCKHuX BOJIH. [IponosibHbIE 1
MIOIIEPEYHBIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb21fe

49

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

50

3Byk. Pacnipoctpanenue u oTpaxeHue
3BYyKa

51

VYpok-uccnenosanue "HabmroneHune
3aBHUCHMOCTH BBICOTHI 3BYKa OT
JacTOTEI"

52

I'pomMKoOCTb 3ByKa U BHICOTA TOHA.



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

AKYCTUYECKUI PE30HAHC

Ypok-koHpepeHus "YIbTpa3ByK u

bu6mmoreka [IOK

53
nHOPa3BYK B IPUPOE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJIBHOM pabOTE MO
54 TeMe "3aKOHbI COXpaHEHUS bubmmorexa [TOK
P ' | https://m.edsoo.ru/ffOb25f0
MexaHnueckue KojaeOaHus U BOJTHBI
KonTponbhas pabota no teme
55 "3akoHbl coxpaHeHus. Mexannyeckue
KoJieOaHus U BOJIHBI"
56 DNEeKTPOMarHuTHOE IoJIe. bubnnoreka [JOK
DNeKTpOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
Ypok-koupepenmnus "llkana
58 3JIEKTPOMATrHUTHBIX BOJIH. bubnuotexa [JOK
Hcnonb30BaHUE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJIs1 COTOBOM cBsI3H"
VYpok-uccnenonanue "M3yuenue
. bubnuoteka [JOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
| https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMIILHOTO TenedoHa
Pemenue 3agad Ha onpeneneHue
60 9aCTOTHI U JUTMHBI SJICKTPOMAarHUTHOU
BOJTHBI
DneKTpoMarHuTHas IPUPO/Ia CBETA. bubnmnoreka [JOK
61 CxopocTts cBeta. BonHOBBIE cBOMCTBA https://m.edsoo.ru/ffOb31d
cBETa 0
Ucrounuku cBeta. [IpsmonuHeitHoe bubnuorexa [JOK
62 pacrpocTpaHeHHEe CBETa. 3aTMEHHS https://m.edsoo.ru/ff0b365

ComHua u JIyHbl

8



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658

3aKOH OTpa)KEHHs CBETA. 3epKalia.

b K
63 Pemrenue 3a1au Ha mpuMeHeHNe ubsmorexa LO
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHsSI CBETa
64 IIpenomiienue cBeta. 3aKoH bubmmoreka [IOK
MPEIOMJIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHoe BHYTpeHHEE OTpaKEHUE CBETA. BuG OK
65 Hcnonbs3oBanue moaHOro BHYTPEHHETO htI: SJ_I/P/I;T:;EL(I;IW IFOb3C5C
OTPaKEHHsI B ONITHYECKUX CBETOBOIAX RS-/, '
JlaboparopHas pabota "Hccrnenoanne
66 3aBUCUMOCTH yTJia MPETOMIICHHS
CBETOBOTO JIy4a OT yTIJIa MaJIeHUus Ha
rpanuue "Bo3ayx-crexsno""
Ypok-koHpepernus "Vicnons3oBaHue
67 MTOJIHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JIua3el. OnTHYECKAas! CHiIa JIMH3BI
https://m.edsoo.ru/ffob3f2c
bu6mmoreka [IOK
69 [Toctpoenue n300paxxeHuit B THH3aX
p p https://m.edsoo.ru/ffOb444a
JIaGopartopHas pabota "Onpeznenenue bubnnoreka [JOK
70 (OKYCHOT'O PACCTOSHUS U ONITUYECKOM https://m.edsoo.ru/ff0b420
CHJIBI COOMpArOIIel JTUH3bI" 6
7 Ypok-koupepenius "OnTudeckue bubnuorexa [JOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
bu6mmorexa [IOK
72 ['na3 xak ontuyeckas cucrema. 3peHue https://m.edsoo.ru/ff0b468
4
73 VYpok-koudepennus "JledekTs



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684

3penus. Kak coxpanuts 3peHue"

Paznoxxenue 6emoro cBera B CIIEKT.
Onsitel HetoTona. Croxenne

bubmuorexa [JOK

74
CIIEKTpaJIbHBIX LIBETOB. [[ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas pabota "OnbITHI 11O
Pa3IoKEeHUIo OEJIOro CBETa B CIEKTP U
75 BOCIPUSATHUIO I[BETA MPEIMETOB IIPU UX bubmorexa LHOK
P 1 pedl P https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTephepeHus u qudpaxuus’”
77 OmeiTel Pe3epdopaa u ruianerapuas bubnuorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atroma bopa
Hcnyckanue 1 morjomnieHne cBera
79 atomoM. KBaHThbl. JInneluaTeie bubmmorexa [JOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypoxk-nipaktukym "Habmtonenue bubnuotexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [OK
A A https://m.edso0.ru/ff0c1672
82 Crpoenue atomHoro siipa. Hykinonnas bubnuorexa [JOK
MOJIEIIb https://m.edsoo.ru/ffOc18ac
83 PanpnoaktuBHBIE TPEBpaAICHUS. bu6mmorexa [IOK

30TONEI

https://m.edsoo.ru/ffOclaléd



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14

84

Pemrenne 3ama4d mo teme:
"PagmoakTrBHBIE TTpEeBpallicHUs "

bubmuoreka [JOK
https://m.edsoo.ru/ffOclb4a

85

IIepuon nonypacnana

86

Ypok-koHpepennus "PagnoakTuBHbIC
W3JIy4eHHS B IPUPOJIE, METULIMHE,
TexHuKe"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2126

87

SnepHble peakuu. 3aKOHbBI
COXpaHEHHUS 3apsIIOBOTO U MacCOBOTO
qHCcel

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1c58

88

9Hepr1/1;1 CBA3U aTOMHBIX SAACP. CBs13b
MacCChbl 1 SHECPruu

bubmuorexa [JOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amgaud no reme "AnepHeie
peakuu"

90

Peakiium cuHTe3a U ACTICHUS SEP.
Wctounuku sHeprun ConHua u 3BE37

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1e88
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Ypok-koudepenuus "AnepHas
sHepreTuka. JlencTeus
PaINOAKTUBHBIX M3Ty4YEHUN Ha KUBBIE
opraHu3msl"

92

[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
TeMe "DIEKTPOMarHuTHOE IOJIE.
DNeKTPOMarHUTHBHIE BOJTHBI.
KBanToBsie siBieHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbhas pabota no teme
"DNeKTPOMarHuTHOE MOJIE.
DNEKTPOMAarHUTHBIE BOJTHBI.
KBantoBsie siBneHus"
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[ToBTOpEeHME, 0600IIEHNE.

bu6mmoreka [JOK
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https://m.edsoo.ru/ff0c245a

[ToBTrOopenue, o6o0menue. Pemenune

95 ACUETHBIX U KaYECTBEHHBIX 3a]1a4 110 1 bubmmorexa [JOK
P A https://m.edsoo.ru/ff0c2572
teme "TemoBsie nmpouecch”
[ToBTropenue, o6o0menue. Pemenne
bubmuorexa [JOK
96 pacYeTHBIX U KaYeCTBEHHBIX 3a]1a4 110 1
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teme "KIIJ] TerioBeIx aBurarenci"
[ToBTrOopenue, o6o0menue. Pemenne
bubmuorexa [JOK
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MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
NMpoBepPsiEeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOI MPOrPaMMbI OCHOBHOTI'0 00111ero 00pa3oBaHUs

11

HCIOJIb30BaTh U3YYCHHBIC ITIOHATUS

1.2

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

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

1.3

pacro3HaBaTh TPOSIBIICHHE W3yYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4YuciIe (U3NYECKUe SBJICHHUS B MPHUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauy B Y4EOHYIO, BBIAEIATH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKK) PUZUYECKUX SIBICHUN

1.4

ONHUCBHIBATh H3YyYEHHBIE CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCHONB3YS (U3MUECKUE BEIUWYMHBI, IPU ONUCAHUU MPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHHs U €UHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIME JIAHHYIO  (PU3MUECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOMTHh  TIpaUKud  HM3YyYEHHBIX  3aBUCUMOCTEH

q)HSH‘leCKI/IX BCINYHH

1.5

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/I3I/IIICCKI/Ie SABJICHUS U TIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3allkMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OO0BSACHATh (U3NYECKUE SIBICHUS, POLECCHl U CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CUTyallUd NPAaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BbBIABIATh INPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBJIECHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH




1.7

pemath pacuéTHble 3a7a4u B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U
(dbopMyIIbI, CBS3BIBAIONINE (PU3MUECKUE BETUYMHBI: HA OCHOBE aHAN3a
YCIIOBUSL 3a7laud  3alUChIBaTh KPaTKOE YCIOBHUE, MOJCTaBIATh
¢u3nveckre BeIMUUHBI B (POPMYJIBI M IPOBOJUTH PACUETHI, HAXOUTD
CIIPaBOYHbBIC JaHHbIC, HEOOXOAUMBIC JIJISl PELICHUs 3a]a4, OIICHUBATh

PEAUTUCTUYHOCTH MOTYICHHON (PU3NYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH ITOMOIIU
bu3NYeCKUX METOJOB, B OINHCAHWU UCCIIEJIOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy), pasnyarh u
WHTEPIPETUPOBATh MOJYUYEHHBIH pe3yabTaT, HaXOAWTh OIIMOKU B

XO0J¢€ OI1ibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

1.9

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
busznueckux  CBOMCTB  Tem:  (QopMmynHpoBaTh  IpOBEpsieMbie
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

06OPYI[OB8.HI/I$I, 3aIIMChIBATh X0/ OIIbITa 1 q)OpMy.]'II/IpOBaTB BBIBObI

1.10

BBINOJIHATH NPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3aMKCHIBATH TOKA3aHUS NMPUOOPOB C YIETOM

3aJJaHHOM aOCOIOTHOM MOTPEIHOCTH U3MEPEHUI

1.11

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OAHOH  (U3NYECKOH
BEJIMYUHBl OT JIPYyroM C HCIOJb30BAHUEM MPSAMBIX HW3MEPECHHH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YE€OHOTO MCCIIENOBaHUSA, COOMpPATh
YCTaHOBKY M BBINIOJIHATh U3MEPEHHUSI, CIENYS NPEJIOKEHHOMY IIJIaHy,
(buKCUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHMMOCTH (PH3MUECKUX
BEJIMYMH B BUJI€ MPEAJIOKEHHBIX Ta0IUIl U TpapUKOB, A€JIaTh BHIBOIBI

10 pe3yJjibTaTaM HUCCICIOBaAHUA

1.12

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPeJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

1.13

coOnrofaTh MpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pYyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaTb MPHUHIMIBI JIEUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX OINHMCaHUS,

UCIIONIB3YSl 3HAHUS O CBOMCTBAX  (U3MYECKUX  SBJIECHUH W




HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI K 3aKOHOMEPHOCTH

1.15

NPUBOJUTL TMPUMEPBl  (HAXOIUTh HMHQPOPMAIUI0 O MpHUMEpax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU I oOecriedeHus: Oe30MacHOCTH TpH  OOpalleHuu ¢
npruOoOpaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHECHHSI 3/I0POBbS U

CO6J'IIOI[€HI/I5[ HOPM 3KOJIOTHYECKOT'O IIOBEICHUS B OKPY)KaIOIHeﬁ cpenc

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHpopManuu B ceTd VHTepHET B
COOTBETCTBUM C 3aJlaHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUI U MyTEM CpPaBHEHUS Pa3IMYHBIX HCTOYHHUKOB
BBIICTISITE  MHPOPMAIMIO, KOTOPAsi SBIISCTCS TPOTHBOPSUMBOU WIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

HCII0JIb30BaTh Ipu BBITNIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPAaBOYHBIE MaTepualbl, pecypcbl ceTd VIHTepHeT, BIALETh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

W3 OJHOM 3HAKOBOM CHCTEMBI B APYyryro

1.18

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOPMAIMH (PU3UIECKOTO
COJIep’KaHus, B TOM YHCIe MyOJUYHO JieJaTh KpaTKue COOOIICHHS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX HCCIECIOBAaHUM, TPU HTOM
IPaMOTHO HCIOJIb30BaTh W3Y4YEHHBI NOHATUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIIJIEHUE NPE3eHTaluel

1.19

IIPY BBITIOJTHEHUM Y4EOHBIX NMPOEKTOB U MCCIIET0BAaHUMN pacIpeneisaTh
00513aHHOCTH B TpYIINIE B COOTBETCTBUU C MOCTaBJIEHHBIMU 3a/1a4aMH,
CIEINTh 3a BBIITOJIHEHHEM IUIAHA JIEWCTBHUM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPaUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBASI MHEHHE

OKPY>KaOIINX

8 KUIACC

Kon
NMPoBePSIEMOro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IOHATHA




1.2

pas3indaTth SABJICHHUA IO OMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/II-IGCKOC SABJICHUC

1.3

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (pU3NYECKUe SIBICHUS B MPUPOJIE,
IIPYA 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CyIIECTBEHHbIE CBOICTBA (IIpU3HAKU) HUZHUECKUX SIBICHUN

1.4

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (hU3MUYECKUE SIBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, TNPH ONHCAHWUU TPABUIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIB! (PU3MUECKUX BEIMYUH, HAXOIUTH (hOPMYIIHI,
CBA3BIBAIOIME JIAHHYIO  (U3UYECKYI0 BEJIMYMHY C JPYTUMH
BEIIMYMHAMHU, CTPOUTH TpapuKHd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3allMcCblBaTb €0 MaTcMaTH4YCCKOC

BBIPAKECHHE

1.6

O0BSACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOTMYEeCKUX IIaroB ¢ Momompio 1 — 2 u3yuyeHHBIX CBOICTBa

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHUE BETMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 3a/1a4M 3aIIUCHIBATh KPATKOE YCIOBUE, BBIABIIATL HEAOCTATOK
JAHHBIX JUI peleHHs 3a/lauyd, BbIOMPATh 3aKOHBI U  (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
MOJyYeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(U3MUEeCKUX METOJIOB, UCTIONb3Ys ONKMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTH MOPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MNpOBOAWUTL OIIBITHI 110 Ha6J'IIOIIeHI/IIO (bI/IBI/I‘-ICCKI/IX SIBJICHHH WX

(U3MYECKUX  CBOWCTB  Tel:  (OPMYIHpOBaTH  IPOBEPSEMBIC




MPENIIOJIOKEHNs, coOupaThb  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSITH TPSIMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (PU3UUECKUX BEIMYUH, CPABHUBAThH PE3YIbTAThI

U3MEpEHU ¢ yuETOM 3a/1aHHOM a0COIFOTHOHN MOTPEITHOCTH

1.11

OPOBOJIUTH  HMCCICJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JApPYrOM C HCIOJIB30BAHUEM MPSMBIX H3MEPECHUM:
IUIAHUPOBATh HCCIEIOBAHUE, COOMpATh YCTAaHOBKY M BBIOJIHSATH
U3MEpEHus, cienysd  IpeUIOKEHHOMY  IUIaHy,  (DPUKCHPOBATh
pe3yJbTaThl MOJIyYEHHOM 3aBUCUMOCTU B BUZE TaOJMLl U TrpauKoB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBAHUA

1.12

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHHs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
ciaenys IPEeMIOKCHHOM MHCTPYKLHMHM, U  BBIYHUCIATH 3HAYCHUE

BCJIMYNHBI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

1ab0paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepu30BaTh MPUHIUMBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUSA, HMCIOJb3Ys
3HaHUS O CBOMCTBaX (U3UYECKUX SBJICHUM U HEOOXoauMble

¢uznyecKknue 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATUYHBIM PpUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX IIGHCI\/'I C TMOCICHOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHUS

AJIEMEHTOB JIEKTPUUYECKUX LIEeTIeH

1.16

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HM 1711 oOecriedueHHs O€30MacHOCTH MpU  OOpaleHuu ¢
npuOoOpaMu U TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHUS 3I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

1.17

OCYIIECTBIISATh OUCK MHGOPMAINH (PU3NUECKOTO COJIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEKOUIUMXCSA 3HAHUKW U NYTEM CpaBHEHUSA

JOIIOJIHUTCIIbHBIX HMCTOYHHMKOB BBIACIATH I/IH(l)OpMaHI/IIO, KoTOpas




SBIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIB30BaTh IIPpU  BBINIOJIHCHUU y‘le6HHX 3aﬂaHHﬁ Hay4HO-

HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MmaTtepuaibl, pecypcsl ceth MHTepHeT; BiageTb INpuUEMaMu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3zoBaHus WH(GOPMAIMHA U3 OTHON

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

€0O3/1aBaTh COOCTBEHHbIC MUChMEHHbBIC H KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PU3UIECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3yJIbTAThI
NPOCKTHONW WJIM KCCACIOBATEIbCKON JCITEIBHOCTH, TPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

($U3HUKH, CONPOBOKIAThH BHICTYIIJICHUE NTPE3eHTallue

1.20

IIPU BBINOJHEHUN Y4E€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesiensaTh 00S3aHHOCTU B TpyIIE B COOTBETCTBHU C

INOCTAaBJICHHBIMHM  3aJadyaMH, CJICIUTb 3a BBIIIOJJHCHUCM IIJIaHa

HeﬁCTBHﬁ nu KOPPCKTHPOBATH €ro, aICKBATHO OLICHUBAThb

COOCTBEHHBIN BKJIaa B JACATCIBHOCTL  TI'PYIINbLI, BbICTPAHMBATDH

KOMMYHUKATHBHOC B3aHMOﬂeﬁCTBHe, IMPOSABJIAA TOTOBHOCTH

paspemaTrh KOHMOIUKTHI

9 KJIACC

Kon
NpoBepPsIeMoro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06p830BaTe.ﬂbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero oﬁpasonaﬂnﬂ

1.1

HCIIOJIb30BATh U3YUYCHHBIC ITIOHATUS

1.2

pa3jinydaTthb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JEMOHCTPUPYIOIIHUX JAHHOC q)HSquCKOC SBJICHUC

1.3

pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4HucCie (U3NYECKUe SBICHHUS B MPHUPOIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBILACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) HUZHUECKUX SIBICHUN

1.4

ONMHCBLIBATHL H3YYCHHBIC CBOMCTBA Tel H (I)I/I3I/I‘{CCKI/IC SABJICHUA,

HCIIOJIB3Yys (bHBquCKI/Ie BCJIIMYHHBI, IIpU OIIMCAHUN IIPABUJIBHO




TpakToBaThb  (U3MYECKUN  CMBICA  HUCHOJb3YEMbIX  BEJIMYUH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEITMYUH, HAXOIUTH (POPMYIIBI,
CBSA3BIBAIOIIME JaHHYI (U3MYECKYI0 BEIUYMHY C JPYTHUMH
BEIMYMHAMHU, CTPOUTH  TpapuKHd  HM3YYEHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘{€CKI/IX BCJIIMYHH

1.5

XapaKTEpHU30BaTh CBOMCTBa TCI, (1)I/ISI/ILICCKI/I€ SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3adKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'IHpOBKy 3aKOHa H  3alluCbhlBaThb €ro MaTeMaTHYCCKOC

BBIpaXXECHHE

1.6

OOBSICHATH (PU3MYECKHE MPOILECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHUE U3 2
— 3 JOrMyYecKux ILIaroB ¢ IMOMOIIbIO 2 — 3 H3y4eHHBIX CBOICTBa

(bU3NUeCKUX SIBICHHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THble 3amadyd (omUparomuecs Ha cuctemy u3 2 — 3
YPaBHEHMI), HCHOJb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUA 3aJadu
3allChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIHUE WIH
M30BITOYHbIE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL PELIeHus, MPOBOAUTH DPACUETHI M OLICHUBATh PEATUCTHYHOCTD

MOJIyYEHHOT0 3Ha4Y€HUs (PU3UUECKOI BEIINUMHBI

1.8

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bU3MYECKUX METOJIOB, UCIOJb3Ys ONMCAHUE HCCIIEA0BAHUS, BBIAEIAThH
IIPOBEPSIEMOE TNPEIIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICNOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

1.9

MIPOBOJIMTH OIBITHl 10 HAOJIOJCHUI0 (U3WUYSCKUX SBICHUH WM
(bU3HYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMpPATh YCTAaHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHMS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYIUPOBATH BBIBOIBI

1.10

IPOBOJIUTH MPH HEOOXOAMMOCTH CEPUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE HW3MeEpsieMOol Bemu4yuHbl ((OKyCHOE
paccTosHue cobOuparomieil JuH3bI), 000CHOBBIBaTH BBIOOP crocoba

M3MepeHus (U3MEpUTENBHOTO Ipubopa)

1.11

IMPOBOAUTE HCCIICIOBAHUC 3aBUCHUMOCTCH (bI/ISI/I‘IeCKI/IX BCJIIMYHUH C




UCIOJIb30BAaHUEM TMPSAMBIX M3MEPEHUIl: IUIAHUPOBATh MCCIIEJOBAaHUE,
CaMOCTOSITENIFHO COOHMpaTh YCTaHOBKY, (UKCHPOBATh pPE3yJIbTaThl
HOJYYEHHOM 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOIUIU

rpaduKoB, IeNaTh BEIBOJIBI 10 PE3Y/IbTaTaM UCCIICIOBAHHS

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHHs  (U3MYECKUX  BEJHYHUH:
IUTAHUPOBATh U3MEPEHHsI, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEAys MpPEIIOKEHHON HMHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAIM3UPOBATh IOJIyYECHHbIE

pe3yJbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

1a060paTOPHBIM 000PyI0BaHUEM

1.14

pasinyaTh OCHOBHBIC NPHU3HAKM M3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepHuaibHask TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHMS, HCIONb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBJICHMM U HEOOXOJIUMBIE

q)HSH‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB "
TEXHOJIOTUYECKUX IPOILIECCOB IPH PEHIEHUH Y4eOHO-ITPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI N300pakeHUHN B MIOCKOM

3epKaie ¥ coOuparomieit IMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(QOpMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUs (GU3NYECKUX 3HAaHUM B MOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OOpalleHHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

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

1.18

OCYIIECTBIISATh MOUCK HH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
WNuTepuer, caMocTosITeNbHO (OPMYIHPYST TOUCKOBBIMA  3arpoc,
HAaXOOUTh TYTU  ONPEHAECIEHUs]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOTOJIHUTEIHHBIX

HCTOYHHUKOB




1.19

UCIIONIb30BAaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COJCpXKaHUs, CIPAaBOYHBIC
MaTepuaibl, pecypchl ceTu UHTepHeT; BiameTte npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBbIE IIMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIBKUX HCTOYHHKOB (HU3NIECKOTO
CoJiepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIHN MOHATUHHBINA anmapar u3y4aeMoro paszaeia
GU3MKM U CONPOBOXKJATh BBICTYIUIEHHE INPE3EHTALUEH C Y4ETOM

0COOEHHOCTEN ayaAuTOpUHN CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAHUIN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JNEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JCATENbHOCTb TPYMNBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMMOJICHICTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pa3zjiena

Kox

JJEMCECHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIIEIO MHUPA

1.1

Ousuka — Hayka O Tmpupone. SIBIeHUS NPUPOIBL.
dusnueckue SABICHUA: MEXAHHYECKHE, TEIUIOBHIE,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuyuHbl. M3Mepenune  usmueckux
BenuuuH.  Dusmyeckue  npubopsl.  Ilorpemmnocts

n3MepeHuil. MexayHapoaHasi cucteMa eIMHULL

1.3

ECTGCTBGHHOHay‘lHHI‘/‘I MCTOA IIO3HAHUA: Ha6JHO,Z[CHI/Ie,
IIOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABHMIKCHUC T'HMIIOTES3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTEC3, 00BsCHEHHE

HAOJIOIaEMOTO SIBJICHUS

1.4

Onucanue GpU3NIECKUX SBICHUI ¢ MOMOLIBIO MOJIEeH

1.5

[IpakTuueckue padbOTHI:

N3mepenue paccTosHUMN.

N3mepenue 00bEMa KUAKOCTH U TBEPJOTO TENA.
Omnpenenenne pa3smMepoOB MaJIbIX TEIN.

N3mepenue TemmepaTypbl IPU INOMOIIU KUJIKOCTHOTO

TECPMOMETPA U JaTYUKa TEMIICPATYPhbI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEHIECTBA

2.1

CrpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, X pa3Mephl.
OnbIThl,  JOKa3bIBalOIIUE  JUCKPETHOE  CTPOCHHE

BEIECTBA

2.2

JIBmxenue yactul — BemiecTBa. CBs3b  CKOPOCTHU
JIBW)KEHUS YacTHI[ C Temmeparypod. bpoyHOBCkoe

nBkeHue, Iuddysus

2.3

BzauMmogeiicTBHe YacTHUIl BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHUC
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ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B,
KUAKOCTEH U TBEPABIX (KPUCTANIMYECKUX)  TeIl.
B3auMocBs3p MeXJly CBONHCTBAMM BELIECTB B Pa3HbIX
arperaTHpIX COCTOSIHMSIX M MX aTOMHO-MOJIEKYJISPHBIM

CTPOCHUEM

2.5

OcobenHoctu arperaTHbIX COCTOSTHUH BOJEBI

2.6

[IpakTryeckue pabOTHI:

Ouenka jauamerpa aTromMa METOJAOM  psjoB  (C
HCIIOIb30BaHuEM (oTorpaduii).

OMnBITHI 10 HAOJIOICHUIO TEIUIOBOTO PACIIUPECHISI Ta30B.
OnbIThI 1o 00HapPYKEHUIO JeHCTBUS CHII

MOJIEKYJIIPHOTO IPUTSKEHUS

JIBIDKEHHME U B3AUMOJIEMCTBUE TEJI

31 Mexanunueckoe JIBUKEHHUE. PaBHoMepHOE 51
' HEPABHOMEPHOE JIBM)KEHUE
3 Ckopoctb. CpenHsAst CKOpPOCTb IIPH  HEPABHOMEPHOM
' JNBHKEHHUU. Pacuér nmyTu U BpeMEeHM JIBU>KECHUS
SIBnenue uHepuuu. 3akoH MHepuuu. BsaumopeiictBue
3.3 Tel KaK IPUYMHA U3MEHEHUSA CKOPOCTU JABUKCHUSA TEIL
Macca kak Mepa HTHEPTHOCTH Tena
34 IInotHOCTE BemecTBa. CBSI3b INIOTHOCTH C KOJIUYECTBOM
' MOJIEKYJI B €IUHHIIE 00bEMA BEIIECTBA
3.5 Cuna xak XapakTepUCTHKa B3aUMOJEHCTBHUS TEN
35 Cuna ynpyroctn u 3akoH I'yka. M3mepeHue cuibel ¢
' IIOMOIIBIO AUHAMOMETPA
3.7 SIBneHue TATOTeHMs U cwila TskecTH. Cuila TSKECTH Ha
' Ipyrux mianerax. Bec tena. Hesecomocts
35 Cuna tpeHusa. TpeHHE CKOJNBXEHHS U TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 Ciio)keHHe CWi, HANpaBJIEHHBIX MO OJHOW MPSIMOM.
' PaBHozelicTByIOILAs CHUIT
[IpakTuyeckue paboOTHI:
3.10 OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO  JIBIDKEHHSI

(mapuka B JKHUIKOCTH, MOJEIU  AJIEKTPUYECKOTO




aBToMoOMIIT W Tak pgainee). OmpenencHue cpeaHei
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa 10
HaKJIOHHOM  1IockocTH. OmpeneneHue  IMJIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLLIHE
3aBUCUMOCTh pacTsDKeHus (medopmManuu) mpyKHHBI OT
MPWIOKEHHON  cuiibl.  ONBITBI, JEMOHCTPHUPYIOIINE
3aBUCHMOCTh CHJIbI TPEHHUS CKOJIBKEHHS OT Beca Tejla 1

XapaKTepa COIpUuKaCarOInXCia HOBerHOCTeﬁ

dusnueckue SBICHHUSI B mpupoac: NpuMEpbl ABUKCHUA C

3.11 Pa3MYHBIMH CKOPOCTSIMHU B >KUBOW U HEKUBOW MPUPOIE,
NIEUCTBUE CUJIBI TPEHUS B IIPUPOAE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: JMHAMOMETP, MOJIIUITHUKH
JIABJIEHME TBEPJIbIX TEJI, )KUJKOCTEI 1 T'A30B
41 Hasnenue TtBEporo tena. CrocoObl yYMEHBLICHUS U
' yYBEJIMYEHUS 1aBIICHUS
42 JlaBnenue ra3za. 3aBUCMMOCTD JIaBJICHUS ra3a OT 00bEMa,
' TEMIEPATYPbI
43 [lepenaya naBneHus: TBEPABIMHU TellaMH, KHUJIKOCTIMU U
' razamu. 3akoH [lackamns. [THeBMaTnyeckne MalimHbl
3aBUCUMOCTh  JIaBJICHUS OKUJKOCTH OT  TIyOMHBI.
4.4 IMaapocraTuyeckuii mapagokc. CooOIIaronmecs CoCcybl.
I'uapaBnarueckue MEXaHU3MBbI
Atmocdepa 3emnn u atmochepHoe naBieHue. [pununnel
A5 CYIIECTBOBAHUS BO3AYIIHOW o0o0mouku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBIECHUS OT
BBICOTHI HaJl YDOBHEM MODSI
16 N3mepenue armocdepHoro npaeneHus. Ilpubopsl amns
' U3MEpEHUs: aTMOC(EPHOTO JTABICHUS
JlelicTBue XUIAKOCTH M Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BrlTankuBaromas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
A0 [IpakTuyeckue paboOTHI:

HccaenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT




00béMa TOTpYKEHHOWM B OJKHJAKOCTH YacTH TeJa.
Onpenenenne BhITAIKUBAIOLIEH CUIIbI, JEMCTBYIOLIEH Ha
TEI0, MOrpyxEéHHoe B  KuAakocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOLIEH CHUJIbI, JEHCTBYIHOLIEH
Ha TeIo0 B JKUIKOCTH, OT Macchl Tena. OIbITHL,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTH  BBITAJKUBAOLIEH
CWJIBI, IEHCTBYIOIIEH Ha TENO B XKUAKOCTHU, OT 00BEMA
MOTPY>KEHHOW B JKUJKOCTh YAaCTHU TeJIa U OT IJIOTHOCTH
YKUJIKOCTH. KonctpyupoBanue  apeomerpa WM

KOHCTPYUPOBAHUC JOAKH n OIIpCACIICHUC eé

rpy30I0AbEMHOCTH

dusnueckue  ABJIEHUS B IPUPOAE:  BIUSHHE
4.10 aTMoc(hepHOTro JaBJIEHUS Ha KUBOW OpraHU3M, IJIABaHUE

pBIO

TexHuueckue ycTpOHCTBa: COOOLIAIONIUECS COCY.IBL,
e YCTPOMCTBO BOJOINPOBOJA, THUIPABINYECKUN IIpecc,

MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAacCOC,

apeomerp

PABOTA, MOITHOCTbD, DOHEPTUA

5.1 Mexanunueckas pabota
5.2 Mexanndeckass MOIIHOCTh
53 [IpocTeie MeXaHW3MBI: pbluar, OJIOK, HaKJIOHHAas
' I0CcKOCTh. [IpaBuio paBHOBecus prluara
5.4 [IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBuno»  MexaHuku.  Kosddunment
55 IIOJIE3HOI'O TIEWCTBUS MEXaHU3MOB. [IpocTteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTenuumanpHas SJHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
58 [Tonnas mexaHuueckass dHeprus. 3aKOH H3MEHEHUS U
' COXpaHEHHUs MEXaHWYECKON dHEPTUN
[IpakTuueckue padbOTHI:
5.9 Omnpenenenue pabOThI CUIIBI TPEHHS MIPH PABHOMEPHOM

JABMOKCHHUHN TEJla II0 FOpHSOHT&J’IBHOﬁ IMOBEPXHOCTH.




Uccnenosanue YCJIOBUI paBHOBECHS pbryara.
N3smepenne KIIJ[ HakioHHOM miockoctu. M3ydeHue

3aKOHa COXpaHCHUA MEXaHUYeCKOM OHEpIrun

dusndyeckue SABJICHUS B Ipupoac: pblHaru B TEIC

5.10
YeJioBeKa
TexHuueckue yCTpPOMCTBA: pblYar, IOABHWKHBIA U
511 HETIOJBYIKHBIN OJIOKW, HaKJIOHHAs IUIOCKOCTb, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KIIACC
Kon Kox
IIpoBepsiemble 31€MEHTHI COAePKAHUA
paszeJia 3JIeMeHTAa
TEIUJIOBBIE ABJIEHW A
OCHOBHBIE  IOJIOKEHHUSI ~ MOJIEKYJISIPHO-KMHETHUECKON
61 TEOpUM CTPOEHHUs BellecTBa. Macca U pa3mepsl
. MoJieKyd.  OmbITBL,  TOATBEP)KIAIOIINE  OCHOBHBIC
MIOJIOKEHHS MOJIEKYISIPHOKMHETUIECKON TEOpUH
Mogenmu  TBEPHOTO, IKUAKOTO W Tra3o00pa3zHOro
6.2 cocrosiHul BemiectBa. Kpucramnuueckue u amopdHbie
Tena
OObsicCHEHHE CBOICTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
6 6.3 Ha OCHOBE TMIOJIO)KEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOPHUH
6.4 CMaunBaHue U KalWUISIPHBIC SBICHUS
6.5 TernnoBoe pacumpeHue U CKaTHe
66 Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBHIO
. TETUTOBOTO JIBFYKEHHSI YaCTHUI]
67 Buytpennss sneprus. CnocoObl H3MEHEHUS! BHYTpEHHEHN
. DHEPTHUU: TeIIonepeaada U COBEPIICHHE PaOOThI
6.8 Bugapl Teronepenayn: TEIUIONPOBOTHOCTh, KOHBEKITHS,
. U3Iy4YeHue




KonnuectBo  TemioTel.  YaenpHass — TEIIOEMKOCTH

6.9
BelIeCTBa
TeriooOMeH U TEIIOBOE paBHOBECHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
511 [InaBrieHue U OTBEpIeBaHNE KPUCTAILTUYECKUX BEILECTB.
' VY aenpHas TEIIOTA MJIABICHUS
[TapooOpa3zoBanne 1  koHaeHcauus. Vcnapenue.
5.12 Kunenve. VYpaenbHas  Temiota mapooOpa3oBaHUS.
' 3aBHCUMOCTH TEMIEpPaTypbl KHIIEHUS OT aTMOC(EpPHOTO
JTaBJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 DHeprus ToIMBa. Y IeibHas TEMJI0Ta CrOPAHUS
[Tpunnuner  pabotel  TermoBeiX — aBuratener  KIT/]
6.15 TEIUIOBOTO JBUraress. TeroBble ABUTATENH M 3aIIUTa
OKPYXAaIOILEH Cpebl
3aKOH COXpaHEHHS U MPEBPAILCHUS] YHEPTHH B TETLIIOBBIX
6.16
nporeccax
[TpakTrueckue paboThI:
OnbIThI o O0OHapyXEeHHIO JNENCTBUA cuiI
MOJIEKYJISIPHOTO TTPHTSKCHHUS.
OnBITHl 10 BBIPALIUBAHUIO KPHUCTAJUIOB TOBApPEHHOMN
COJIM MJIM caxapa.
OnbITE IO HAOTIOJIEHUIO TETUIOBOTO PACIIUPEHUS Ta30B,
KHUIIKOCTEH M TBEPIBIX TEJI.
6.17 Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINpPHIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JIABJICHHS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaKICHHUSI.
[IpoBepka rUMOTE3Bl JIMHEHHOMW 3aBUCUMOCTH JIJIMHBI
CTONOMKA XHUAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TeMIepaTypsbl.

HaGnronenne m3MeHeHHs BHYTPEHHEW DHEPTrUU Tea B

pe3ynbTaTe Temonepe ayu U paboThl BHEITHUX CHUIL.




UccnenoBanue siBiIeHUsS TEIIOOOMEHA TIPU CMEIIMBAHUHT
XOJIOJIHOW U TOPsTYEH BOJIBI.

OrmpeneneHre  KOJMYECTBA  TEIUIOTHI, IMOJIYYEHHOTO
BOJIOM TMpPHU TEIUIOOOMEHE C HArpPeThIM METALTUYCCKUM
ATUHIPOM.

Ornpezenenne yaelIbHOU TEIIIOEMKOCTH BEIIECTRA.
HccnenoBanue nporiecca nCrapeHusl.

OrnpezenieHre OTHOCUTEIBHOM BIIaXKHOCTH BO3/TyXa.

OnpezneneHue yaeabHON TEILIOTHI IUIABICHHS JIbJA.

6.18

dusnueckre SBIEHUS B TMPUPOJAE: TOBEPXHOCTHOE
HaTSDKEHWE W KalWULIpHbIE SIBICHUS B IPHUPOJE,
KpUCTaJUIbl B NpUpoje, nznydenue CoJHLa, 3aMep3aHue
BOI0EMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa,

HHes, CHera.

6.19

TexHudyeckue  yCTpOWCTBA:  KallWJLIAPBL, IIPUMEPHI
WCIIOJIB30BAaHUs KPUCTAJJIOB, JKUJIKOCTHBIA TEPMOMETP,
JaTYUK TEMIIEPATYpbl, TEPMOC, CUCTEMa OTOIUICHUSA
JIOMOB, THUTPOMETPHI, NCHUXPOMETp, MapoBas TypOuHa,

ABUTATCJ]Ib BHYTPECHHET'O CI'OPpaHUs.

SJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanus Tei. /[Ba poga dJIEKTpUUECKUX 3aps10B
B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH  Kynona

7.2 (3aBHCHMOCTh CHJIBI B3aUMO/ICHCTBUS 3apsKEHHBIX TEJ OT
BEJINYMHBI 3apsIJIOB M PACCTOSIHUS MEXTY TEJIaMH)
Onexrpuueckoe nosie. Hanpssk€HHOCTD 3IEKTPUUECKOTO

7.3 nosisd. IIpyHIMI cynepno3uuuy 3JIEKTPUYECKUX MOJIEH
(Ha KaYECTBEHHOM ypPOBHE)
Hocurenn »snekTpuyeckux 3apsaoB. JIEMEHTapHbIN

7.4 anekTpuueckuit 3apsan. Ctpoenune aroma. [IpoBogHUKH U
JTUAJIEKTPUKU

7.5 3aKOH COXpaHEHHS JIEKTPUUECKOTro 3apsiia

7.6 ONEeKTpUYEeCKU  TOK.  YCJIOBHMS  CYLIECTBOBaHMS




SJICKTPHUYCCKOI'O TOKA. W cTOYHHUKH TOCTOSTHHOT'O TOKa

JencTBus 3JIEKTPUUECKOTO TOKa (TemoBoe,
1.7 XHMHUYECKOe, MAarHUTHOE). OJCKTPUYCCKUH TOK B

KUAKOCTAX U razax

Onektpuueckas uenb. Cuna TOKa. DJNEKTPUUYECKOE
7.8

HapsDKEHUe

ConpoTusieHnue MPOBO/IHUKA. VY nensHOE
7.9

COINPOTHBIICHUE BEIIECTBA
7.10 3akoH OMa aJ1d y4acTka Henu

[TocnenoBarenbHOe M MapajUIeIbHOE  COEIMHEHUE
7.11

MIPOBOJAHHUKOB

Pabota ¥ MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyina — Jlenna

DNEeKTpUYECKUe LEeNu M IMOTPEOUTENH DIEKTPUUECKOM
7.13

sHepruu B ObITy. KopoTkoe 3ambIkaHue

[TocTostHHBIE MarHuTHl. B3auMopaeicTBUE MOCTOSHHBIX
7.14

MarHuTOB

MarnutHoe mosie. MarHuTHoe mojie 3eMJIM U €ro
7.15

3HAUYEHHUE IS )KU3HU Ha 3emiie

OneiT Opcrena. MarHuTHOE MOJIE 3JIEKTPUUECKOTO TOKaA.
7.16

[IpuMeHeHue 371eKTPOMarHiTOB B TEXHUKE

JleficTBUe MarHMTHOTO TOJIA Ha MPOBOJHUK C TOKOM.

DNeKTpoABUTaTeNlb MOCTOSSTHHOTO TOKa. Mcmonab3oBaHue
7.17

ANIEKTPOJIBUraTeaeil B TEXHUYECKHX YCTPOMCTBAaX M Ha

TpaHcIopTe

Oneitel @apanes.  SIBneHnme  AIEKTPOMATHUTHOMN
7.18

nHaykiuu. [Ipasuno Jlenna

DIIeKTpOTreHepaTop. Crioco0s1 MTOJTYIeHUS
7.19 AIEKTPUYECKOM  DHEPIum. DJIEKTPOCTAHLINH Ha

BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH
7.20 [TpakTrueckue pabOTHI:




OnbITel IO HAOMIOAEHUIO JIEKTPU3ALUM TEJI UHAYKIHEH
Y IIPYA CONIPUKOCHOBEHHUHU.

HccnenoBanue JEUCTBUA  DIIEKTPUYECKOrO IIOJA  Ha
IIPOBOJAHMKH U JTUDJIEKTPUKU.

COopka u mnpoBepka palbOThl >3JIEKTPUYECKOH 1enu
IIOCTOSTHHOTO TOKA.

H3MmepeHue U peryJIMpoBaHUE CUIIBI TOKA.

W3mepeHnue U perysinpoBaHue HaIPsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3
PE3UCTOP, OT CONPOTHUBIICHUS PE3UCTOpPA U HAIPSKEHUS
Ha pe3HUCTOpE.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb
AIIEKTPUYECKOTO COMPOTUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, ILIOLIAAH ITOIIEPEYHOI0 CEYEHUS U MaTepuaa.
IIpoBepka mpaBwila CIIOXKEHMS HANpsHKEHUH 1pu
[IOCJIEZIOBATEIbHOM ~ COEIMHEHUH JIByX PpE3UCTOPOB.
ITpoBepka mpaBuiia JUIsl CUJIbl TOKA NP MapajljeIbHOM
coeMHeHUu  pe3uctopoB.  Ompenenenue  pabOTHI
NIEKTPUYECKOTO TOKA, HIYHIETO 4YEpe3  PE3UCTOP.
OnpeneneHue  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIICIISIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, HIYLIETO YEPE3 JAMIIOUYKYy, OT HalpsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MarHUTHOTO B3aUMOJEHCTBUS MOCTOSHHBIX MarHHUTOB.
W3y4yeHre MarHUTHOTO MOJIs IOCTOSIHHBIX MarHUTOB MPU
uxX oObeaMHEHMM M pasgeneHud. VcciemoBaHue
JENCTBUS IEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.
OnpIThI,  JIEMOHCTPUPYIOIIHE  3aBUCUMOCTb  CHJIBI
B3aMMOJICHCTBUS KaTyIIKU C TOKOM M MarHUTa OT CHJIbI
TOKa W HalpaBIEHHUs TOKa B Karyluke. I3yuenue
JENCTBUSI MarHUTHOIO MOJS Ha IMPOBOJHUK C TOKOM.
Kounctpynposanue u U3y4eHue paboThI

AIEKTPOJBUTATEIS. N3mepenne KIT




AIIEKTPOJBUTATEIIHLHOMN YCTaHOBKH. OnbITHI o
HCCJICTIOBAHUIO SIBJIICHUS DJIEKTPOMAarHUTHONW MHIYKIIMH:
HUCCIICAOBAaHUC M3MEHEHHH 3HAUCHUS U HaITpaBJICHUA

MHIYKIIMOHHOI'O TOKa

7.21

duznueckue SABJICHHUS B MNPUPOJE: DIECKTPUUYECKUE
SBIIGHUST B  arMocdepe, DICKTPUUYECTBO  JKUBBIX
OpraHU3MOB, MarHUTHOE ToJie 3eMJd, Ipeid MOoIOCOB,
POJIb MAarHUTHOTO TOJISA JAJI XKU3HU HA 3emile, OJISIPHOE

CHUAHUC

7.22

TexHUYecKkue yCTPOMCTBA: 3JICKTPOCKOI, aMIepMeTp,
BOJIBTMETp, PEOCTaT, CYETUUK DJICKTPHUCCKON SHEPTHH,
AJICKTPOOCBETUTENIbHBIE ~ TPUOOPBI,  HArpeBaTeIbHBIC
ANEKTPONPUOOPHI (mpumepsr), AJICKTPUUYCCKUE
NPEJOXPAaHUTEIH, JJICKTPOMArHUT, 3JICKTPOJBUTATEIIb

MMOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOI'O TOKa

9 KIIACC
Kon
pazzuen Konx snementa IIpoBepsiemble 27IEMEHTBI COAEPIKAHUS
a
MEXAHUWUYECKUE SIBJIEHUA
8.1 Mexanuyeckoe JABWXKEHUE. MarepualibHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCHTEIBFHOCTE MEXAHUYECKOT'O ABIKEHUS
8.3 PaBHOMEpHOE MPAMOIMHEHHOE IBIKEHHE
8 HepaBHomepHoe mnpsmonnHelHoe aBukeHue. CpenHss
8.4 M MTHOBEHHasi CKOPOCTb Teia IpU HEPaBHOMEPHOM
JIBI>KEHUU
35 VYckopeHnne. PaBHOyCKOpEeHHOE MPSAMOJIMHENHOE
' JIBUJKEHUE
8.6 CBoOonnoe magenue. OnbITel [anunes




PaBHOMepHOE aBWKEeHHME MO OKpy:kHOCTH. Ilepwon u

8.7 yactota oOparieHusi. JIuHeHass U yrjioBasi CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepserit 3akon HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 [TpuHIIUTT CYyTIePITO3UITIH CHIT
8.12 Cwita ynpyroctu. 3akoH ['yka
813 Cuna TpeHHs: cuja TPEHUS CKOJIbKEHUS, CUJIa TPEHUS
' TIOKOSI, TPYTHE BUJIBI TPCHHUS
814 Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTCHHS.
' YckopeHnre cBOOOAHOTO NaIeHUS
815 JBuxenne  mmaHer  Bokpyr  Comuma.  Ilepas
' KOCMHYecKast CKOpocTb. HeBecoMoCTh 1 nieperpys3Ku
PaBHOBecue marepuanbHON TOUKU. AOCOIIOTHO TBEPIOE
8.16
TeJo
8.17 PaBHOBecue TBEPHOro Tema ¢ 3aKpPEIUIEHHOM OCHIO
' BpaieHusi. MoMeHt cuiibl. LIeHTp TskecTn
8.18 Nmmynsce Tena. 3menenue ummyibca. IMImysnbsce cuitsl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABMXKEHUE
8.21 Mexanuyeckas paboTa U MOITHOCTh
8.2 PaGota cun TspKecTH, ynpyroct, TpeHus. CBs3b
' SHEpPruu U paboThl
893 [ToreHnmanbHast JHEPTUs Tena, IOMHATOTO  HAJ
' MOBEPXHOCTHIO 3eMJIH
8.24 IToreHnManbpHas SHEPrUs CXKATON MPYKUHBI
Kunetnueckast sHeprus. Teopema 0 KHHETHYECKOMH
8.25
SHEPTHUU
8.26 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUU
8.97 [TpakTiueckue paboThI:

Omnpenenenne cpeaHel CKOPOCTH CKOJIBKEHHUsS Opycka




WIM JBIWKEHUS IIapUKa II0 HAKIOHHOM IUIOCKOCTH.
OmnpeneneHue yCKOpeHUsl Tena MpU PAaBHOYCKOPEHHOM
JBUKCHHUHM 110 HAKJIOHHOMW IIJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IyTH OT BpPEMEHHU IIpH
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HayaJIbHOW CKOPOCTH.
[IpoBepka THUIIOTE3Bl: €CIM IPU PABHOYCKOPEHHOM
JBYDKEHUN 03 HayaJbHOW CKOPOCTH IYTH OTHOCATCS
KaK P HEYETHBIX YHCEI, TO COOTBETCTBYIOLIUE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIbKECHHUS
OT CuUJBl HOpPMallbHOro jasieHus. OnpeneneHue
kodpduuuenTa TpeHus ckoiabxkeHus. OmnpeneneHue
KECTKOCTH TPYXHUHBL. OnpeneneHue padOThI  CHIIBI
TPEHMsI TpU PABHOMEPHOM JIBKEHUM Tejla IO
TOpU30HTAIFHONH TOBepxHOCTH. OrmpeneneHue padoTHI
CWJIBI  YOPYrOCTH  INpuU  NOAbEME  Ipy3a €
UCIIOJIb30BAaHUEM  HEMOJABM)KHOIO M IOJIBUYKHOTO

0JIOKOB

dusznyeckue SBICHUSI B npupoac: IMpuirnBbl U OTIINBBI,

8.28 nBiwkeHne TuiaHeT COJHEYHOM CHUCTEMBI, PEaKTUBHOE
JIBUKEHHE KUBBIX OPTraHU3MOB
8.90 TexHuuyeckue  yCTpPOHCTBA:  CHOUAOMETpP, JATYUKU

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe JABHIKCHUC. OcHOBHBIC XapaKTCPUCTHUKHU

> KOJIeOaHUWI: IEPHO/I, YaCTOTa, aMILUTUTY/a
9.9 Maremarnueckuit 51 NPY’KWHHBIN MAasITHUKHU.
' [IpeBparieHne sHEpPruy Npu KoaeOaTEIbHOM JABHKEHUN
03 3aryxawmue KosneOaHusi. BbIHYXIEHHBIE KOJICOAHMUS.
' Pe3onanc
Mexanndeckue BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpononbHBIE W TONEpevHbIe BOJIHBL. [[MHA BOJHBI U

CKOpPOCTh €€ pacnpocTpaHeHUsi. MeXaHU4YEeCKHE BOJIHBI

B TBép,Z[OM TCIIC, CEHCMHUYECKHE BOJIHEI




9.5

3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6 Wnudpa3Byk u yabTpa3Byk
[TpakTyeckue paboOTHI:
Onpenenenne 4acToThl W Hepuoja  KoyeOaHuit
MaTEeMaTHYeCKOro MasiTHUKA.
Onpenenenne 4acToThl W Iepuoja  KoyeOaHuit
HPY>KUHHOI'O MasiTHUKA

97 HccnenoBanue 3aBUCHMOCTH — TEepHOAa  KojeOaHuit

' IOJBEIIEHHOr0 K HHUTU TIpy3a OT JUIMHBl HUTH.
HccnenoBanne 3aBUCHMOCTH — TEpHOAa  KoJieOaHUi
HOPY)KHUHHOI'O MasTHHUKa OT Maccel rpysa. IIpoBepka
HE3aBUCHMOCTHU nepuoa KoJIe0aHui rpys3a,
HOJBEIIEHHOI0 K HUTH, OT MAacchl Ipy3a U >KECTKOCTU
npyXuHbl. MI3Mepenne yckopeHus cBOOOIHOTO MaieHUs
@dusnueckue SBICHUS B NMPHUPOJE: BOCIPHUITHE 3BYKOB

9.8 JKUBOTHBIMH, 3€MJICTPSACEHHE, CEHCMUYECKHE BOJIHBI,
IyHAMH, 9XO

9.9 TexHu4eckne yCTpOMCTBA: DXOJOT, HCIIOIb30BAaHUE

yABTPa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

3J'IeKTpOMaFHI/ITHOG IT0JIC. 3HCKTp0MaFHI/ITHHe BOJIHBI.

104 CBoiiCcTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 31€eKTPOMAarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas mpupoga cera. CKOpPOCTh CBeTa.
. BoaHoBBIE CBOMICTBA CBETA
10 [TpakTuyeckue paboOTHI:
10.4 WN3yuenne CBOMCTB  3JEKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIJIBHOTO Tene(oHa
dusnueckue SBIEHHS B MPHPOJE: OHOIOTHYECKOe
10.5 neiicTBue BUJIUMOTO, YIABTPaPHOIETOBOTO u
PEHTI'€HOBCKOTO U3ITy4eHUN
10.6 TexHuueckue yCTpoicTBa: UCIIOJIb30BaHHE
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
11 CBETOBBIE SABJIEHUA




111

JlydeBas monenb cBera. UcTouHnku cBeTa

11.2 [IpssmonuHeitHOe pacpocTpaHeHHe CBeTa
Ortpaxkenue cBera. [1nockoe 3epkasio. 3aKOH OTPaKEHUS
11.3
cBeTa
114 [Ipenomnienne cBeTa. 3aKOH IHPEJIOMJICHHUS CBETA.
' [TonHOE BHYTpEHHEE OTpaKEHHE CBETA
11.5 Jlunza. Xop stydeit B JIMH3E
116 OnTuueckas cucrema ¢oroanmnapara, MUKPOCKONA H
' TeJecKona
117 I'ma3 kak onrudeckas cucTeMa. bInM30pyKocTh U
' JAIbHO30PKOCTh
118 Pasnoxxenue Genoro cBeta B ciekTp. OnbiThl HpioTOHA.
' CrnoxeHune CrieKTpallbHBIX IIBETOB. Jlucriepcus cBera
[IpakTuyeckune paboOTHI:
HccnenoBanne  3aBUCHUMOCTH ~ yIJla  OTPaKCHUSA
CBETOBOTO Jy4a OT yIJIa MaJIeHusl.
W3ydyeHne XapaKTepUCTHK HW300pakeHWsl TMpeaMeTa B
IJIOCKOM 3€pKaiie.
HccnenoBanue  3aBHCHUMOCTH  yrja  IMPEIOMIICHUS
CBETOBOTO JIy4a OT yTIJia IMaJeHHus Ha TPAHUIIE «BO3AYX —
11.9 CTEKJIO».
[Tonyuenne u300pakeHUN C TMOMOILBIO COOMparoIIeH
JIUH3BL.
Ormpenenenne (POKYCHOTO PACCTOSIHUSI M ONTHYECKOU
CHJIBI COOMPAIOIIEH JINH3HI.
OMBITHI TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OnBITHl 1O BOCHPHATHIO 1IBETa TMPEAMETOB TpPHU UX
HaOJIFOICHNH Yepe3 [IBETOBbIC (DUIBTPHI
®dusnueckue sBICHUS B npupone: 3arMeHust ConHIA u
11.10 JlyHbI, 11BETa TEN, ONTUYECKHE SBJICHHS B atMocdepe
(uBeT HEeOa, pedpakius, paayra, MUPax)
111 TexHuueckue YCTpOMCTBA: OYKH, IIEPUCKOII,

(I)OTO&HHapaT, OIITHYCCKHUEC CBCTOBO/bI

12

KBAHTOBGIE ABJIEHUA




Oneitel Pezepdopna m mimaHeTapHas MOZCNIb aToMa.

121
Mogens aroma bopa
192 HcnyckaHve W TOIJIOIIEHHE CBETa aTroMoM. KBaHTHI.
' JIuneityaTeie CIEKTPbI
12.3 PannoaktuBHOCTh. Anb(a, OeTa- ¥ raMMa-u3ITydeHUs
194 Crpoenue aromHoro sgpa. HyknonHas wmonens
' aTOMHOTO spa. M30Tomsl
125 PanuoaktuBHble mnpespaimenus. Ilepuon mnomypacnana
' ATOMHBIX sJEp
196 SnepHble peakuuu. 3aKOHBI COXPAaHEHUs 3apsi0BOrO U
' MacCcOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u aenenus saep. MlcrouHuku 3Hepruu
. CoJHIa ¥ 3B€37
12.9 Snepnas osHepretuka. JlelicTBUE  paJMOAKTUBHBIX
' U3JIy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTiueckue paboThI:
HaOnroneHue CIUIOIIHBIX W JMHEWYAThIX CHEKTPOB
12.10 U3ITy4YEHUS.
HccnenoBaHue TPEKOB: M3MEPEHUE DHEPTHUM YaCTHUIIBI
10 TOPMO3HOMY ITyTH (110 poTOrpadusm).
W3mepenue painoakTUBHOro hoHa
dusnyeckue ABICHUS B INPUPOJE: E€CTECTBEHHBIN
pasoaKTUBHBIN ¢oH, KOCMUYECKHE Ty4H,
12.11 paZiMoOaKTUBHOE W3JIYy4CHHE MPHUPOAHBIX MHHEPAJIOB,
JICHCTBUE PATMOAKTHUBHBIX MW3JIIY4YEHUH HA OpraHu3M
4eJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHUBHIyaJIbHBINA JO3UMETp, Kamepa Bunbcona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3yJbTaTaM
0230BOro yPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe PT'OC

[lonumanue ponu  (QU3MKM B HAy4yHOM  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHHUA O 3aKOHOMEPHOU CBSI3H
U TO3HAaBa€MOCTH SBJIICHUH MPUPOJbI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremMooOpasymomeld ponu (U3MKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUU
(U3HYECKUX 3HAHMM M UX POJU B IIEJIOCTHOM €CTECTBEHHOHAYUYHOMU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX M 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M IMOJE), O JBMKEHUU Kak
crocobe CyIiecTBOBaHUsl MaTepPUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BeUIecTBA, O (U3NYECKOH CYIIHOCTU SIBICHUH NPUPOJIBI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3anyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC (1)I/ISI/I‘I€CKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpyxXxaromieM MHPE, BbBIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

BJ'IaIIeHI/IC OCHOBAaMM MOHSITHIHOTO arrapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHUE HX IJId PCIICHUA y‘—Ie6HI)IX 3aaay,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCI, (I)I/ISI/ILICCKI/IG SABJICHUA H

MPOIIECCHI, UCTIOJNIB3YsI PYyHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUAA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

BnageHue ocHOBaMH METOJOB HAy4YHOTO TIO3HAHUS C Y4ETOM
cOOJIOIEHHsT TPaBIII O€30MaCHOTO TpyZAa: HAOIIOACHUE (PU3HMUECKUX
SIBJICHUM

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JIaHHOTO Habopa 00OpyAOBaHUS MO MHCTPYKLUH, ONUCBIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3YIbTAThI, (HOPMYIHUPOBATH BHIBOIBI;
IPOBE/ICHUE NPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITUUUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpPaTh
HKCIEPUMEHTAIbHYI0  YCTAaHOBKY 110 HHCTPYKLIMH, BBIYMCIATH
3HAYEHUE BEJIMYMHBl U AHAIU3UPOBATH IIOJYyYEHHBIE PE3YJbTAThl C
y4€TOM 3aJaHHON MOTPELIHOCTH PE3YJIbTaTOB U3MEPEHU;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEOBaHUIl;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAIbHYIO YCTAaHOBKY H
OPOBOJIUTH  MCCIEJOBAaHUE [0  MHCTPYKUUH,  IPEJICTABIATH
MOJTyYCHHBIC 3aBHCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TaOIHIl H
rpaMKoOB, yYUTHIBATh IOIPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0OBaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MyecKMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAsi MOJIeJb aTOMHOIO 5iipa) U yMEHHUE MPUMEHATh UX IS

00BsicCHEHUS! PU3NYECKUX ITPOLIECCOB

YMeHue oOBICHATH (1)I/I3I/I‘IGCKI/IG IIponeCcChbl U CBOMCTBA TCII, B TOM
qucCji€ MU B KOHTCKCTC CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTHUPOBAHHOT'O
XapakTepa, B YaCTHOCTHU, BBIABIIATH HPUYINHHO-CICACTBCHHBIC CBA3U U
CTPOUTH 0OBSICHEHHE C OHOpOﬁ Ha M3YYCHHBLIC CBOMCTBA (I)I/ISI/I‘IGCKI/IX

SIBJICHHH, PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIECIIN

VYMeHue pemarbh pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KpPaTKOE YCJIOBHE 3ajayH,
BBISIBIISITh HEJOCTAIOLINE JaHHbIE, BHIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIE ISl €€ pelIeHus], UCIIOIb30BaTh CIIPABOYHEIC TaHHbIE,
IPOBOJUTH PACUYETHI U OICHUBATh PEATUCTUYHOCTH MOIYYEHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYHHBI; YMEHHE OMPEICISATh Pa3MEPHOCTh

(I)I/I3H‘{CCKOI‘;I BCIINYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHe XapakTepu3oBaTh IPUHLHUINBL  ACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJI€ OBITOBBIX MPUOOPOB, U MPOMBIILIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUW W HEOOXOAUMBIC (Qu3NUecKue




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAHUS O (U3UYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM Il  oOecreyeHHss ©O€30HMacHOCTH — TNpHU
oOpamieHun ¢ OBITOBBIMH ~ TNIpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAloIIeH cpele; MOHUMAaHUe
HEOOXOJMMOCTH TMPHUMEHEHHS JOCTHKCHHHA (PHU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMsT M MPEACTABICHUS HHPOpPMALUU
(U3NIECKOTO COAEPIKaHUS C HCIOJIb30BAaHHEM WH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YyMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTENbHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BATh  IpPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHMi Hay4YHO-IOMYJISIPHYIO JIMTEpaTypy
(bU3M4ecKOoro cojep:KaHus, CIPaBOUYHBbIE MaTepUaibl, PECypChl CETH
WutepHer; BnaaeHue 0a30BBIMM  HaBBIKAMU  [IPEOOpPa30OBAHUS
uHpOpMaLMM M3 OJHOM 3HAKOBOM CHUCTEMbl B JPYI'YHO; yMEHHE
co3faBaTb COOCTBEHHbIE IMCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHUKOB




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 31eMeHT cOepPKAHUA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe  aBrmkeHue. MarepuanbHas Touka. (Cucrema  OTCUéTa.
' OTHOCHUTEIBHOCTD ABHKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBUKeHUE. CpenHsas ckopoctb. Dopmyna s
1.2 BBIYMCIICHUS Cpe/iHei ckopocTH: V = Sft
PaBHOMEpHOE TpSIMONMHENWHOE NBH)KEHUE. 3aBUCUMOCTb KOOPJIMHATHI T€la OT
BPEMEHH B CIy4yac paBHOMEPHOT'O NPSIMOJIMHEWHOTO IBUKEHUS:
13 x(t)=x,+vt
I'paguky 3aBUCUMOCTM OT BPEMEHHU Ui IPOEKLUUH CKOPOCTH, MPOEKIIHUU
NepEeMELICHHs, IIyTH, KOOPJAMHATHl IpPU PaBHOMEPHOM MPSAMOJIMHEWNHOM
JBUKCHUU
3aBUCHUMOCTb KOOpPJIMHATBl T€la OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOIO
NPSIMOJIMHENHOTO ABUKEHUS:
2
Syl(f)=vp = f+ay,* ;
2
@opmynbl UIsI NPOEKIUU MNEpPEeMEUIeHUs], MPOEKIMH CKOPOCTH M TPOEKIUH
YCKOpPEHUS IIPU PaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKEHUU:
1.4 s. (D=0, t+a, i
2
U.\'('f) =Upy T4, I,
a.(f) =canst,
uh.: - u-_l.: =2a,s,
['paduky 3aBUCUMOCTH OT BPEMEHH JUIS NPOEKIMHU YCKOPEHMS, NPOEKLIUU
CKOPOCTH, NPOEKLUHU IEpeMEelIeHUsl, KOOpAUHAThl IPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABM>KEHUN
CoboaHoe nazeHue. PopMyJbl, ONUCHIBAIOIINE CBOOOJHOE MaJeHHE Tela 10
1.5 BEpPTUKAIM (JBW)KEHUE Tejda BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH ISl TPOEKLUUH YCKOPEHHS,




MPOCKIIMA CKOPOCTH UM KOOPJIWHATHI TIPH CBOOOJHOM TAJECHUU Teja TI0

BEPTUKAIH

CkopocTh pPaBHOMEPHOIO JBM)KEHHS Tejla 1O OKpykHocTH. Hampasinenue
CKOpOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOpareHus:
2mR
L=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

1.6 yckopeHus. @opMmyiia Ui BBIYACIECHUS YCKOPEHUS:
2
o
%R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
v = 1
T
Macca. IInotHocTh BemecTBa. @opmyia i BBIYUCICHUS IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusndeckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, IEHCTBYIOIIEN Ha
TEJ0
B3aunmoneiictue tein. Tperunii 3akoH HeroToHa:
1.11 F 21~ _Fl—>2
1.12 TpeHne nokos u TpeHUe CKoabkeHUs. DopMyna 11 BEIYUCICHUS MOYJIS CHIIBI




TPECHUS CKOJILXKCHUA:

Frpzu-;‘f

1.13

Hedopmarus Ttena. Ynpyrue u Heymnpyrue aegopMmanuu. 3aKOH yIpyrou
nedhopmaruu (3akon ['yka):

F=k-Al

1.14

BCCMHpHO@ TArOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

m; -m,
F=g. .1 2
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
dopmyna a7 BEIYUCICHUS CUJIBI TSHKECTH BOJIM3H MOBepXHOCTH 3emun: F = mg.
JBmxenue manet Bokpyr Comnnina. [lepas kocMuueckasi CKOpOCTb.

HeBecomocTts u MEeperpy3Kku

1.15

Hmnynec Tena — BeKTOpHas pu3ndeckasi BeIMYMHa.
=m0

HNmnynbe cucremsl Ten. U3MeHnenne umnynbsca. MMIynbsce cuibl

1.16

3aKkoH COXpPAaHCHUSA UMITYJIbCa JJI 3aMKHyTOI\/’I CHUCTCMBI TCII:
D=0+, U, =const

PeaxkTtuBHOE NBUXKEHHUE

1.17

Mexanunueckast pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=Fscosct

Mexann4deckas MOIITHOCTh:

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyJIa JUIA BBIYUCIICHU S

KHHETHYISCKOU OHCPIUU:




Teopema o kuHeTHUecKoM 3Heprun. opmMyra AJisi BBIYUCIECHUS TOTEHIUATBHON

SHCPTrUHU TCjiad, MOAHATOIO

Haxa 3eMIIEN:

E,= mgh

Mexanandeckas OHEPIu-i:

E=E.+E p
1.19 N
3aKOH COXpaHEeHUs MEeXaHHUeCKoH sHeprun. Gopmysa [y 3aKOHa COXPaHEHUS
MEXaHUYECKOM dHEpruu B OTCyTCTBUE cuJl TpeHus: E = const.
[TpeBparenrie MexaHMYECKON YHEPTHH MPU HATUYUU CUJIBI TPEHUSL.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Poruar. Moment cuiter: M - FI.
YcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonBukHbIM 1 HenoABMKHBIN O6510KU. KII/] mpocThIX MexaHU3MOB,
n= Anonesaas
‘A‘-S&I'IHHH
[aBiienue TBEpIOTO TENA.
®dopmyna A7s BEIYUCICHUSI TaBJICHHS TBEPJOTO Tena:
_F
P=5
191 JaBnenue raza. ATMocdepHoe TaBieHue.
I'mapocTaTuyeckoe naBieHre BHYTPH KUAKOCTH.
®dopmyra 7151 BEIYUCICHHS TaBJICHHS BHYTPU KHUIKOCTH:
P=Pgh+DPu,
1.22 3akoH [lackans. ['mppaBnuyeckuii npecc
3akon Apxumena. Dopmyna AN ONpPEIETICHHUS BBITATKUBAIOIICH CHIIHI,
1.23 JIEHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM ras:

Fam =pgV




Ycnosue nnaBanus Teia. [1maBanue CYI0B 1 BO3AYXOILIIAaBaAHUEC

1.24

MexaHndeckue KoyieOaHMs. AMHJ'II/ITy,Z[a, nepuoa M 4Yacrora KoJIeOaHu.

dopmyia, CBA3bIBAIONIAS YACTOTY M EPUOJ] KOJIEOaHU:

1.25

Marematnueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpalienue sSHepruu Impu

KoJIe0aTeIbHOM JBUXXCHHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHble Konebanus. Pezonanc

1.27

MexaHudecKrue BOJIHEL. HpOI[OJ'IBHBIe " IIOIIECPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

Ilpakmuueckue pabomul

N3MmepeHnne cpelHe IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
HPYXKUHBL, KO3((UIMEHTa TPEHUS CKOJIbXKEHUS; paOOThl CHJIIBI TPEHUS, CHUJIbI
YIOPYTOCTH; CpEeIHEH CKOPOCTH IBHKEHMsI Opycka MO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka Npu ABMKEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCcKOro MasTHHKA; 4YacTOThl M Mepuojaa
KoJIeOaHUH MPYKUHHOI'O MasTHUKA; MOMEHTA CHJIbI, JEHCTBYIOILEro Ha phlyar;
paboThl CWJIBI YIPYroCTH IpPU MOABEME TIpy3a C MOMOINBIO HEMOABHKHOTO
6s10ka; pabOTHI CUJIBI YIPYTOCTH HPU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOrpyKEHHON
YacCTH TeJIa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEN CHIIBI
OT MAcChbl TeJa; CUIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIbHOTO JABJICHUS U OT
pOJia MOBEPXHOCTH; CWJIbI YNPYTOCTH, BO3HHMKAOIIEH B MPYKUHE, OT CTEICHH
negopMaluu MPYKUHBI, YCKOPEHUs1 Opycka OT yrjla HakJIOHA HaIlpaBIISIOIICH;
nepuoa (4acToThbl) KoueOaHU HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; Mepuoaa
KOJIEOAaHUH MPY)KUHHOTO MasTHHUKA OT MAacChl I'py3a U KECTKOCTH NPY>KUHBI;
HCCJIEJIOBAaHNE HE3aBHCHUMOCTH IEpHojJa KoJieOaHU HUTSHOTO MasTHHUKA OT

MacCChI I'py3a. HpOBCpKa YCJIOBUS PAaBHOBCCHUS pbIvara

1.30

Dusuueckue sA6IEHUA 8 npupode: NpuUMEpPbl ABUXXCHUA C Pa3JIMYHBIMU

CKOPOCTSAMU B )KMBOW M HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U




TEXHHKE, TNPWIMBHl W OTIUBBI, JBUWXKEeHHE T[IaHeT CONHEYHONH CHCTEMBI,
PEaKTUBHOE JIBUJKEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEJIOBEKA, BIUSIHUE
atMoc(epHOro HaBleHHUS Ha XUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiiCMUYECKHe BOJIHBI, HYHAMH, 3XO

Texnuueckue yCWlpOZJCWtGd.’ CIIUAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPECHUA, AOWHAMOMECTpP, IIOAIIMIIHUKHK, PAKEThI, pbIyar, HO,I[BI/I)KHBII‘/'I u

HGHOIIBH)I(HBIﬁ 6JIOKI/I, HaKJIOHHAsA IIJIOCKOCTb, MPOCTHBIC MCXAaHU3MbI B GBITy,

L3l cooOuIarIuecs: cocyipbl, YCTPOMCTBO BOJOINPOBOJAA, T'MIpPABIMUYECKUIl mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIIbTPa3BYKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OcCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETHUYECKOHM TEOpUHM  CTPOCHUS

2.1 BemecTBa. Mozenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopgHbie Tena

25 JBuxenne 4yactun BemectBa. CBA3b  CKOPOCTH  ABW)KEHHS 4acTULl C

' Temreparypoil. bpoyHoBckoe nBmxenue, mudppy3us

2.3 CMauuBaHue U KalWUISIPHbIE SIBICHUS

2.4 TemioBoe paciiupeHue u cxarue

2.5 TemnoBoe paBHOBECHE

26 Buyrtpennsas sneprus. Pabora u Teruonepenaya Kak CcHocoObl HM3MEHEHHS

' BHYTPEHHEN dHEPIrun

2.7 Buael Teronepenaun: TEMIONPOBOJHOCTb, KOHBEKLNS, U3TyUCHHE
Harpesanne wu oxnaxzaeHue Ten. KoamdectBo  Tenmnorel. Y aenbHas
TEIUIOEMKOCTb:

2.8
O=cm(ty—t)
3aKOH COXpaHEHHWsS PHEPIMM B TEIUIOBBIX MPOIECCAX. YPABHEHHE TEIIOBOTO
OanaHca:

2.9
O +0Q, +..=0
Ucnapenne u koHueHcanusa. M3meHeHHe BHYTPEHHEW SHEpPruu B IpoIECcCce

2.10 UcnapeHuss U KoHjaeHcauuu. KuneHue IKUOKOCTH. YJelbHas TeroTa

napooOpazoBanus: L = Q/m
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BiaxxHoCTh BO311YXa

2.12

IInaBnenue u Kpucraumsauus. I3MeHeHMe BHYTPEHHEHW OJHEpPIuM IIpH

IUIABJICHUH U KPpUCTAJUIN3allUH. YI[CJ'IBHaH TCIIOTA I1JIaBJICHUA !

e

m

2.13

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=0Q/m

2.14

[Tpuniumne! paboTs! TermaoBbix Asuratenei. KI1J[ TemmoBoro asuraresns

2.15

Ilpaxmuueckue pabomul

N3mepenne yaenbHOW TEINIOEMKOCTH METAJUINYECKOr0 LUIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJIYYEHHOTO BOJOW KOMHATHOM TeMIepaTrypbl (QUKCUPOBAHHOM
MacChl, B KOTOPYHK) ONYIIEH HArpeTbld UIMHAP; KOJIUMYECTBA TEIUIOTHI,
OT/JAHHOTO HAarpeThbiM LMJIMHIPOM, IOCJE OMYCKAaHHS €ro B BOJY KOMHATHOU
TEMIEPATypbl; OTHOCUTEIIBHOM BJIAXHOCTHM BO3AYyXa; YACIbHOM TEILIOTHI
IJIaBJIeHUs Jbpfa. MccnenoBaHue M3MEHEHMS TEMIIEpATypbl  BOABI  MPU
Pa3IUYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHa TMPH CMEIIMBAHUHM XOJIOAHOW U

FOqueﬁ BOJBI; IIpo1i€CCa UCIIapCHUA

2.16

Qusuueckue A61eHUsA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B NpHUpoae, uznyuenue CoiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, HHesl, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIUIOB,
KUJKOCTHBIM TEPMOMETp, IaTUMK TEMIIepaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOUHA, ABUraTelb BHYTPEHHETO

CrOpaHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

Onektpu3anus Ten. [[Ba BUa 2IeKTPUYECKUX 3apsa0B

3.2

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apda

3.4

SJ'ICKTpI/ILICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPHUYCCKOIO  IIOJIA. HpI/IHL[I/IH

CYTIEPIO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocurenu »nektpudeckux 3apsiaoB. JleWcTBHE SIEKTPUYECKOrO TMOJs Ha

3.5
ANeKTpUUecKue 3apsanl. [[pOBOAHUKY U JUAIIEKTPUKU
[TocTostHHBIN 3neKTpUUecKuid TOK. JlelicTBus anekTpuyeckoro Toka. Cuia Toka.
Hanpsixenue.
3.6 I=qg/t,U=A/q
DJIEKTPUUYECKOE COMPOTUBIICHUE. Y IETbHOE JIEKTPUUECKOE COTPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma 15 yuactka snektpudeckoi menu: | = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I,=1,; U=U,+U,: R=R +R,
3.9 [TapannenbHOE cOeTMHEHNE TPOBOIHUKOB PABHOTO COITPOTHBIICHUS:
U=U:I=1+I;R=2.
- _ 2
CwmenraHnHble COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 O=I"-R-t
312 OnbeiT Opcrena. MarHuTHOE IMOJI€ OPSIMOTO MPOBOJHHUKA C TOKOM. JIMHMM
MarHUTHOW MHIYKIIUH
313 MarauTHOe T1OJIEe TOCTOSHHOTO MarHmTa. BzamMojelcTBHEe MOCTOSHHBIX
MarHHuTOB
3.14 JleiicTBre MarHUTHOT'O MOJIS1 HA POBOJIHUK C TOKOM
3.15 Onbitel @apazes. SABnenue snekTpoMaruuTHON UHAYKIUK. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
3.16 M3mepeHue  AIEKTPUYECKOTO  CONPOTHBIICHUS ~ PE3UCTOPa;  MOIIHOCTH

SJICKTPHUYCCKOT'O TOKA, paGOTLI QJICKTPHUYCCKOI'0 TOKA.




HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, BO3HMKAIOIIETO B IPOBOJHUKE
(pe3ucTopsl, JamMIouKa), OT HAIPSKEHUsT HAa KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTHU
COIMPOTHUBIICHUS OT JUIMHBI MPOBOJHUKA, TUIOIIAIN €0 MONEPEYHOro CEYSHUs U
YIEIBHOTO COIPOTUBIICHHUS.

[TpoBepka mpaBuia Ui AJNEKTPUYECKOTO HANPSDKEHUS MPU MOCIeI0BATEIbBHOM
COCIMHCHUHU TMPOBOJHMUKOB; TMpaBWIA IS CUJIbI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 nNpupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE TIOJIe 3eMJIH, JIPeiid TMOIIOCOB,
POJIb MArHUTHOTO TTOJIS ISl )KU3HU Ha 3eMJIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea.: 3JIEKTPOCKOIN, aMIIEPMETP, BOJBTMETP, PEOCTarT,
CUCTYMK  IJIGKTPUYCCKOM  DHEPTrUH,  DJIEKTPOOCBETHTEIBHBIC  MPHOOPHI,

3.18 HarpeBaTelIbHbIC AIEKTPOPUOOPHI (mpuMepsI), AICKTPUICCKHE
MPEIOXPAHUTENH, OSJCKTPOMArHUT, OJJIGKTPOJBHUTATENIb IOCTOSHHOTO TOKA,
IreHEepaTop MOCTOSTHHOTO TOKA

3.19 DeKkTpoMarHuTHbIC BOJHBIL. 11Ikaia 3J1eKTpOMarHUTHBIX BOJIH

3.20 JlydeBas mojieib cBeTa. [IpsMoTMHEHOE pacpoCTpaHEeHHE CBETa

3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio

3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 [ucnepcus cserta

324 Jlunza. Xox mydeii B nunze. DokycHoe paccTosHue JNUH3BL. OnTHYeckas cuia

' aunsel: D = 1/F

3.25 ['ma3 kak ontudeckas cucrema. OnTudeckrue IpuOOpsI
Ipaxmuuecxue pabomoi
H3mepeHne oOnTUYECKOW CUIIBI coOWparoiie TUH3bI; (OKYCHOTO pPaCCTOSTHHS
coOuparomied JuH3BI (IO CBOMCTBY paBEHCTBA pa3MEpoB IpeaMera M
M300paxeHusi, KOrja MpeAMeT PacloyioKeH B JBOMHOM (QoKyce), TmoKa3aTes

3.26 NPEJTOMIICHUS CTEKJIA.
HccnenoBanue cBOHCTBA U300paKEeHHsI, MOJYUEHHOTO C IIOMOIIBI0 COOUpArOIIei
JUH3bI, W3MEHEHHS (OKYCHOTO PpACCTOSHHSI JBYX CIIO)KCHHBIX JIMH3;
3aBUCHMOCTH YTJIa TPEJIOMIICHUS CBETOBOTO Jiyda OT yIiia MaJeHUs Ha TPaHUIlE
«BO3JIYX — CTEKIIO)

3.7 Qusuueckue senenusi 6 npupode: 3armenus Comana w JIyHbI, 1BeTa TeII,

ONTHYECKUE SBJICHUS B atMochepe (1BeT Heba, pedpakius, pagyra, MUPax)




Texnuueckue ycmpoucmea: OUYKH, TEPUCKOIN, QoToanmapaT, ONTHYECKHE

3.28
CBETOBO/IBI
4 KBAHTOBBGIE SABJIEHUA
11 PagnoaktuBHOCTh. AJb(a-, Oera-, TaMma-u3inyueHus. Peakuuu anbga-u Oera-
' pacnana
4.2 Omeitel Peszepdopaa no paccessauto ansga-yactun. Ilnanerapas Mmoaens atoma
4.3 CocraB aTroMHOTO siapa. M30Tomb!
4.4 [leprox noypacrana aTOMHBIX siJiep
4.5 SnepHble peakuy. 3aKOHbI COXPaHEHUS 3apsI0BOI0 U MaCCOBOTO YHCE
Qusuueckue s6NeHUsT 6 Npupoode. E€CTECTBEHHBI pPaJANOAKTUBHBIN (OH,
4.6 KOCMHYECKHE JIy4YH, pPaJUOAKTUBHOE W3IY4YCHHUE TPUPOJHBIX MHHEPAJIOB,
JICICTBHE PaIMOAKTUBHBIX U3JIy4YCHUH HAa OPraHnu3M YelloBeKa
47 Texnuueckue ycmpoticmea: CIIEKTPOCKOII, HHIUBHIyalbHBIH JT03UMETp, Kamepa

BI/IJ'II)COHa, AACpHasd SHECPreTukKa







