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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BaTENbHOW MPOTrpaMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO0 H3yYECHHS
GU3MKKM Ha NESITEIIBHOCTHOW OCHOBE. B mporpamme mo (u3uke yduTHIBAIOTCS
BO3MOXXKHOCTH y4eOHOTO mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpaMmma mo ¢Qusuke pa3zpaboTaHa C MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO YI€OHOMY TPEIMETY.

®duszrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
MPEAMETOB, TMOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpadueii, BHOCHT BKJIAQJ B CCTCCTBEHHOHAYYHYIO KapTUHY MHpa,
NpeIoCTaBlIseT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAy4HOTO METOoJa
MO3HAHUA, TO €CTh CII0C00a MOTYyUYEHHUsT JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMPEIINOJaracT OBJIAJICHUE
CIIEIYIONUMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTeCTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e HHTEPINPETHPOBATH  JIAHHBIE W HCIOJB30BaTh  HAyYHbIC
JIOKa3aTeNIbCTBA JIJISl TIOJTyYCHHS BHIBOJIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompenenensl B Kounenmuu mnpemnogaBaHusi ydeOHoro mpeamera «DPusmka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE  00III€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYydYalomUuXCsd K Hay4HOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBACHITH (DU3UUYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHXKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
c GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha uzydenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETrO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeJIaeT BEIOOP MPOBEICHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax

OCHOBHOTI'O F'OCYapCTBEHHOTI'0 3K3aMeHa M0 (pU3UKE.
COJAEPKAHUE ObYYEHUA

7 KJIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY KAI0IIEero Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoipl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUMHBL. M3MmepeHue Quanueckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocts u3mepeHunit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKHM HW3Y4aloT IPUPOLY.
EcTecTBEeHHOHAYUYHBIII METOJl NO3HAHWA: HAOJIIOJEHUE, MOCTaHOBKA HAYYHOIO
BOIIPOCA, BBIIBH)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HabmoaeMoro aByieHus. Onucanue GU3NUECKUX SIBJICHUN ¢ IOMOIIbIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHHS.
2. Dusuyeckue MpuOOPHI U MPoleypa MPIMbIX U3MEPEHUM aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopnwie pabomul u onvimel.
1. OmnpeneneHne UEHbI I€EHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. M3mepenue paccTOsTHUN.
3. M3mepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.
4. OmnpeneneHue pasMepoB MaJIbIX TeJ.
5. M3Mepenue temmneparypbl MNpU NOMOILM KUAKOCTHOTO TEpPMOMETpa H
JATYMKA TEMIIEPATYPHI.

6. IIpoBeneHue mccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJibllle, ueM OOJIblIe BhICOTA
Iy CKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJdbl, HX pa3Mmepbl. OTMbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrxkeHne wuactuil BemiecTBa. CBsI3b CKOPOCTH JIBM)KEHHMSI YacTHI[ C
TeMriepatypoii. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILECTBA: MPUTSKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHE Tra30B, KUIKOCTEH M TBEPIBIX
(kpuctamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX



arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO JABUKECHHUS.

2. HabGmonenue nuddyszum.

3. HabGmtonenue — sBmeHUi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJAOM PsOoB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3auMonencTBue Ten Kak MpUYAHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHHSI U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HabnroneHue u3MEHEHUs: CKOPOCTH MPU B3aUMOJIEHCTBUU TeE.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. CnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopnvie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.

3. OmnpexaeneHue MIOTHOCTH TBEPAOTO TeEA.



4. OmbIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmariyn)
NPY>KUHBI OT TPUIOKEHHOU CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa Teja U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBUIEHUS U YBEIUYECHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaya naBieHUs
TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackama. [ImeBMatmyeckune
MAalIMHbI. 3aBUCUMOCTh JaBJICHMS >KMJIKOCTH OT TiyOuHBL. ['mapocrtarnueckuit
napajokc. Coobmatromuecs cocynpl. ['uapaBinueckue MEXaHU3MBbl.

AtMmocdepa 3emun u atmocepHoe naieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppuyemmu. M3meperune atMochepHOTo
JaBJ€HUs. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[TpuOops! 17151 U3MEPEHUS ATMOC(PEPHOTO TABICHHUS.

JlelicTBue KUOAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. BozayxormiaBaHue.

Jlemoncmpayuu.
3aBUCHUMOCTB JABJICHHS ra3a OT TEMIIEPATyphI.

[lepenayda naBiaeHUs )KUAKOCTBIO U Ta30M.
Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JABICHMUS.

o Uk w NP

3aBUCHMOCTb BBITAIKHUBAIOIICH CHJIBI OT O0BEMA MOTPYKEHHOW YacTH

TeJIa U TUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: MJABaHUE WJIM MOTPYKEHHUE TeJl B 3aBUCUMOCTH
OT COOTHOIIICHUS TJIOTHOCTEMN TeJIa U JKUIKOCTH.

Jlabopamopnvie pabomel u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOHN B

JKUJIKOCTh YacTH Teja.

N

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOLIEH HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbITbl, JEMOHCTPUPYIOIIUE 3aBUCHMOCTH BBITAJIKUBAIOIICH CHUIIBI,
JIEUCTBYIONIEH HaA TEJIO B KHUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJIKOCTh YACTH TE€JIA U OT IUIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa UM KOHCTPYUPOBAHUE JIOOKU U
OIIpEIeNIEHUE €€ TPY30MOABEMHOCTH.



Paspnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckasi pabota. MOIIHOCTS.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecHsl pbluara. l[IlpumeHeHMe IpaBWiIa paBHOBECHsI pblyara K OJIOKY.
«3osnoroe mpaBwio» MexaHukd. KIIJI mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprusi. KuHeTnueckas H NMOTEHIUANbHAs 3HEPIHUS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
HHEPrUH B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Hzmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. V3yueHune 3aKOHA COXPAHEHUs MEXAHUYECKOM YHEPTUH.
8 KUIACC

Pa3zgeua 6. TenioBbie siBJICHHS.

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAOIINE
OCHOBHBIE T10JIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenun TBEPAOro, KUJIKOTO M Tra3000pa3HOTO COCTOSIHHUM BeIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsCHEHWE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.
CmaunBaHN€e U KallWUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl H3MEHEHHS BHYTPEHHEH OJHEpruu:
TeIrIonepeaaya 17§ COBEpLICHNE paboTHI. Bunsl TEIIONEPENAYHN
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHSI.

BnaxHocTh BO3ayXa.

DHeprus TOIUIMBaA. Y IeNIbHAS TEIJIOTa CTOPAHUS.



[Mpunuumner pabotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHMs U MPEBPALEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.
5

L ® N o

Hab6mronenue OpoyHOBCKOTO JIBUKEHUS.

Hab6mronenune nuddysun.

HaOnronenue siBeHnid cMaurBaHUs U KalMWUISIPHBIX SIBJICHUH.
Habmrogenue TemioBoro pacuiupeHus Tel.

W3meHeHue naBieHHs Ta3a IpU U3MEHEHUHU 00bEMa M HArpeBaHUM WIIU
OXJIAXKJCHUU.

[IpaBuiia u3MepeHus TeMIEpPaTyphl.

Bunae! Tenmonepenayu.

OxJtaXKJIeHuE TIPU COBEPIIICHUHN PaOOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habnrogenue noctosiHCTBA TEMITEpaTyphl P MJIaBJIECHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnpIThl MO0 HAOIIOJIEHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3QyXa OT €ro
o0bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUnmOTE3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPruuM Tejla B Ppe3ysibTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOU M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanne mpouecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TIaBJIEHUS JIb/IA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.



Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiaoB. Bi3aumonelicTBue
3apsOKEHHBIX Tell. 3akoH KysloHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKTY TEJIaMU).

Onexrpuyeckoe mnone. Hanpssk€HHOCTE anexkTpudeckoro mnoud. [IpuHnmn
CYINEPHO3ULIMU AEKTPUIECKUX IM0JIEH (HA KAUECTBEHHOM YPOBHE).

Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AJIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHUAJIEKTPUKH. 3aKOH  COXPAHECHMS
IIEKTPUYECKOTO 3apsija.

ONEKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKa.
HcTOYHMKH TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOKEHUE.
ConpoTHBIIEHHE MPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
Uil ydactka uenu. [locimengoBaTenbHOE W MApajuIeNIbBHOE  COEIUHEHHE
IPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DOneKTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE IS )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1OJ€  DJIEKTPUYECKOro Toka. IIpuMenenume
JIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO I1OJIS1 HA IPOBOJHUK C TOKOM.
DNEeKTpOJBUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SJEKTPOABUIATENCH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKLIMS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJIS.
M cTOYHMKM IOCTOSITHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.

11. 'a30BbIH pa3psia.

W X N U R W N e



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

M3mepeHne Cruiibl TOKa aMIIEPMETPOM.

N3mepeHne 31eKTPUYeCKOro HanpsKeHHsI BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

B3aumopeiicTBie NOCTOSHHBIX MarHUTOB.

MoaenrpoBaHie HEBO3MOKHOCTH Pa3/I€ICHUs ITOJIFOCOB MAarHUTA.
MonenupoBaHE€ MarHUTHBIX MOJIE NOCTOSSHHBIX MarHUTOB.
OmneiT Dpcrena.

MarsuTHoe 1osie Toka. DJIeKTPOMAarHUT.

JleiicTBrE MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.
DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYyKLIWU.

Oneitel @apagnes.

3aBUCUMOCTh HAIIPaBJICHUS MHIYKIHOHHOTO TOKAa OT YCJIOBHM €ro
BO3HHKHOBEHUSI.

DneKTpOoreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.
14.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMH TEI WHAYKIWEH U TPpHU
CONPUKOCHOBEHHH.

HccnenoBanrie ACUCTBUS DICKTPUUYECKOTO TMOJS HA TMPOBOJHHUKU U
JTUDJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepenue u peryaupoBaHie CUIIbI TOKA.

N3mepenne u peryaupoBaHie HAMPsKEHNUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HATIPSHKCHUS Ha PEe3UCTOPE.

OnbITHI, JTEMOHCTPHUPYIOIITHE 3aBUCUMOCTH AIEKTPUIECKOTO
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJN IONEPEUHOTO
CEUCHHS U MaTepuara.

[IpoBepka mpaBuiia CIOXKECHHS HANPSHKEHUH TPU  TOCIEAOBATCIIBHOM
COCIMHECHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiaa A CHIBI TOKa MPH TapalieIbHOM COCIWHECHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHue MOIIMHOCTH  3JCKTPUYCCKOTO TOKA, BBIACISIEMOW Ha
pe3ucrope.

WccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarers.

HccnenoBanre MarHUTHOTO B3aMMOJICUCTBHS TIOCTOSTHHBIX MarHUTOB.



15. I3yyeHue MAarHUTHOTO TOJII TMOCTOSHHBIX MArHUTOB TMPHU  HX
00BbEIMHEHUH U Pa3/ICIICHUN.

16. MccnenoBanue NENCTBUS DIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OUBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJCHCTBUS
KAaTyIIKd C TOKOM M MAarHUTa OT CHJIbI TOKA W HANpaBJEHUS TOKa B
KaTyIIKe.

18. MI3ydyeHue neiCTBUSA MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u n3ydeHue padoThl JJIEKTPOIBUTATENS.

20. 3mepenue KII/] anekTpoaBuraTesbHOM yCTaHOBKH.

21. OnBITBI 1O UCCICOOBAHUIO SIBJICHUSA JIIEKTPOMAarHUTHON WHIYKIUU:
VCCIICIOBAHUE W3MEHCHWM 3HAYEHWS W HAIPaBICHHUS WHIYKIMOHHOTO
TOKA.

9 KITACC

Pa3znen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHHYECKOro JABWKEHUSA. PaBHOMEpPHOE MNPAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHERHOe nBMKeHUE. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMOJMHENHHOEe JBukeHue. CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon m yactora oOpalueHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

[IepBbiii 3ak0H HptoToHa. Bropoii 3akon Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMT Cyneprno3uuun CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs IOKOs1, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. IlepBas kocmuyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpauieHus. MOMeHT cuiibl. L{eHTp TsxecTn.

Nmnynbec tena. Mi3menenne mmmysbea. UMmysibe cuitbl. 3aKOH COXPaHEHUs
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHnnanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas SHEprus CxKaTou NpykuHbl. Knnetnueckas
sHeprus. Teopema 0 KMHETUYECKOW DHEPTHM. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.
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9.

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

Halnronenne MexaHU4ecKoro JIBUKEHUS Tella OTHOCUTEIBHO Pa3HBIX TEJ
OTCYETA.

CpaBHeHue TyTed W TPaeKTOpUW ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHHUS.
HccnenoBanne mpu3HaKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue ABUKEHUS Tella 0 OKPYKHOCTH.

HabGmronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» 1npu €€ PaBHOMEPHOM M  YCKOPEHHOM JBHWKECHHHU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejla M JCUCTBYIOIIEH HAa HETO
CUJIBI.

HabGnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TEII.

H3mMeHeHue Beca Tena npyu yCKOPEHHOM JIBUKEHUH.

[lepenaya uMIryabca Ipu B3aMMOJEHCTBUH TEL.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre UMITyJIbCa PU HEYNIPYTOM B3aUMO/ICHCTBHM.

CoxpaHeHue UMITyJIbca Mpu a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUU.
Hab6nrogeHnune peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomel u onvimel.

1.

KoHcTpynpoBanue TpakTa IJisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJICKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUS Opycka WU JABUKEHUS
[IapyKa MO HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tejaa IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH IMyTH OT BPEMEHU IIPU PABHOYCKOPECHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTH IyTH OTHOCSITCA KakK psifi HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIEHTA TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.



9. OmpeneneHne pabOTHl CHIJIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenrie padbOTHl CWIBl YINPYrOCTH TP TMOABEME Tpy3a C
HCIIOJIb30BAHUEM HEMOABHIKHOI'O Y MOABHKHOI'O OJIOKOB.

11. I3y4deHue 3aKOHa COXPAHEHUS IHEPTUU.

Pa3znen 9. Mexanndeckue KoJie0aHUsI ¥ BOJIHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTYy1a. MareMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBparieHue
SHEPI'UH IPH KOJIeOATEIHPHOM JIBUKEHUH.

3aryxaronme — kojeOaHus.  BeIHyX7AeHHble — KoJjiebaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. CBoOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM TeEJ€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKkOoCTh 3Byka W BbIcOTa TOHAa. OTpakeHue 3ByKa. MHpa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koJjieOaHWM Te IIOH HAEUCTBUEM CHJIBI TSDKECTH W CHIIBI
YIIPYTOCTH.

HabGmronenue koiaebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HabGnronenue BIHYKAECHHBIX KOJIEOaHW U PE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaOGmroienre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o Uk w N

AKYCTUYECKHI pe30HAHC.

Jlabopamopnvie pabomel u onvimel.

1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHMM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEPHOJIa KoeOaHui MPY>KMHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHUM MOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. VccnenoBaHue 3aBUCHMOCTH MEpUOIA KOeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHUi Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHoja  KojeOaHuiu
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO TaJCHUSI.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.



ONeKTpOMarHuTHOE  MoJie.  DJeKTpOMarHuTHble  BoiHbL.  CBolicTBa
ANeKTpoMarHuTHhIX BOdH. Illkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimel.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znen 11. CBeToBbBIE ABJICHHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  IIpsamonunHeriHoe
pacnpoctpanenue ceera. 3atMenusi Connina u Jlynsl. Otpaxenue ceera. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpernomieHus cBera. llomHoe BHyTpeHHee
OTpakeHHe cBeTa. Vcmonp3oBaHME MOJHOTO BHYTPEHHETO OTpPa)XE€HUsI B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom myweit B JnumH3e. OnTuyeckas cucrema (¢oToarnmapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnThuyeckass cucteMa. bIu3opykocTh U
JAIbHO30PKOCTh.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbioToHa. CrokeHue
CIEKTPAJIbHBIX LBETOB. J{Hciepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenue n300paxeHuit B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XO0J ny4der B pacCEUBAIOIIECH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIIBIO JTUH3.
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[Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopenp riasa.

11. Paznosxenue 6e0ro cBeTa B CIEKTP.

12. [Tomyuyenue 6em0r0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.
Jlabopamopnsie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH yIjla OTPaXK€HUsI CBETOBOIO Jydya OT yria
naJIeHus.



2. M3ydeHue xapakTEPUCTHK U300PAKECHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPETOMIICHUS CBETOBOTO Jiy4ya OT yrJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlonmydeHue M300pakeHHM ¢ MOMOIIBIO COOUPAIOIIEH JTHUH3BI.
Omnpenenenue (HOKYCHOTO paCCTOSHUS U ONTHYECKON CHIIBI cOOMparoiei
JINH3BI.

OMNBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIONCHUM 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmneiTel Pe3epdopna u mianerapHas moaenbs atoma. Monens aroma bopa.
HcnyckaHue u Noromenrne ceeta aroMoM. KBaHThI. JInHEN4aTble CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyudeHus. CTpoeHHEe aTOMHOTO
anpa. HykioHHas wmoxaenb atomHoro snpa. M3orombl. PannoakTuBHbIE
npeBpaitenus. [lepron momypacmnana aTOMHBIX SEP.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCOBOIO YHUCET.
OHeprusi CBsI3M aTOMHBIX saep. CBsA3b Maccel M 3Hepruu. Peakuum cuHTe3a U
nenenud saep. Ucrounuku 3aeprun CosHIa U 3BE3]I.

SAnepnas sHepretuka. J[eWCTBUS paguOAKTUBHBIX HW3JIYYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnvie pabomel u onvimol.

1. HaOnroaeHue CIIONIHBIX U JUHEHYATHIX CTIEKTPOB U3JIyUYEHUS.

2. HccnenoBaHue TPEKOB: MU3MEPEHHE SHEPIUU YACTHUIBI 1O TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoOHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTETHEHO-0000IIAIOIMUN MOIYJIb TIPEAHA3HAYEH JJISI CUCTEMATH3alUN
u  0000meHUsT MPEeIMETHOTO  COACPKAHUS M ONbITa  JACATEIbHOCTH,
MPUOOPETEHHOTO TIPU U3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKE JJI MMOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy M0 (Gu3uKe I 00ydarommxcs,
BBIOpABIIMX ATOT YUEOHBII IpeAMET.



[Ipy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECEeUnBAETCs JOCTHKEHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  0oOyueHHs, (dopMupyercs
€CTECTBCHHOHAYYHAasi I'PaMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB HCCIICIOBAHUSA
SBJICHUN MPUPOJABI U TEXHUKHU, OBJIAJEHUE YMEHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO pasjelsa peaau3yercs
3a Cu€T TOro, 4To OOYyYarolIMeCs BBIIOJHAIOT 3aJaHus, B KOTOPBIX UM
npeJiaraeTcs:

Ha OCHOBE TIOJNyYEHHBIX 3HAHUU pAaCO3HABaTh M HAYYHO OOBACHATH
buznyeckue SBICHUS B OKPY>KAIOIIEH MPUPOE U MTOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbl UCCIE0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYUYEHHs] TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BaXHBIX JOCTHXKEHHM COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX M3BECTHBIX BHUIIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

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

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3ruecKol HayKu;

— HEHHOCTHOE OTHOIIIEHHE K TOCTHKEHUSIM POCCUUCKUX YUEHBIX -(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY Y4YaCTHIO B OOCYKIE€HUU OOLIECTBEHHO 3HAYMMBIX
M OITUYECKUX IMpoOJieM, CBS3aHHBIX C MPaKTUYECKUM NIPUMEHEHUEM
JTOCTHKEHUM (PU3UKH;

— OCO3HAHHME BAXKHOCTU MOPAIBbHO-3TUYECKHUX IPUHLHUIIOB B JIESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOU JHO0O3HATEIBHOCTH, MHTEpeca K HCCIIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS M  JIMOLUMOHAJIBHOIO
0J1aromoJIy4us:

— OCO3HaHHWE IIEHHOCTH O€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTH MpaBHJl O€30MacHOr0 IMOBEAEHUS Ha
TPaHCIIOPTE, HA JOpPOrax, C JJIEKTPUUYECKUM U TEIUIOBBIM OOOpYIOBaHUEM B
JIOMalTHUX YCIIOBHUSIX;

— c(hopmMupoBaHHOCTh HaBbIKa pedIieKCUH, TMpPU3HAHUE CBOEr0 MpaBa Ha
OIIMOKY M TAaKOI'0 € Mpasa y APyroro 4ejIoBeKa;

6) Tpy10BOr0o BOCIIUTAHUS:

— AKTHBHO€ Yy4YacTHE B PEIICHUM MPAaKTUYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO NMPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalollel Cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY KAIOIIEH CPeIbl;

e — OCO3HaHMWE TJI00ATLHOrO XapakTepa JKOJOTMYECKUX MpoOJeM M MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJOBHUSAAM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBUU TPU BBITIOJHCHUH WCCICIOBAHUN U
MPOEKTOB (PU3UYECKOM HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 IMPAKTUUECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYTUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

e — OCO3HaHME JNePUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCTH
busuKu;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETEHUH HOBBIX (HUIUUYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DHU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBUHA C YYETOM BIMSHHS Ha OKDPYXAWOLIYI Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX TTOCICICTBUHA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMbl MO (HU3MKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydaromierocsi OyayT copMUpOBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIIbHBIC YHUBEPCAIbHBIC YUCOHbIC IeHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJbHbIC  Y4COHbIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCAIbHbIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHABJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINHA, OCHOBAHHMSI JIJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpUBaeMbIX (paKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHHSIM;
BBISIBIIATh TIPUYUHHO-CJICACTBECHHBIC CBS3U TMPU HM3YYCHHUH (PHU3NIECKUX
SBJICHUN W TIPOIECCOB, JeJaTh BBHIBOJIbI C MCIIOJIb30BAaHUEM JIETyKTUBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYNH;

CaMOCTOATEIILHO BBIOMPATh CIOCOO perieHus y4eOHOW (u3nIecKou
3amaun (CpaBHEHHWE HECKOJIBKMX BAapUAHTOB PEIICHHS, BHIOOp Hambosee
MOAXOIAIIETO C YYETOM CAMOCTOSTEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENBHO COCTABIIEHHOMY IJIaHY OIIBIT, HECIOKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbLHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOIO HAOJIIOIEHUS, OIIbITA, UCCIIEJOBAHMS;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
uHOpMaIlMd W WUTIOCTPUPOBATH peIIaeMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi 1 MX KOMOWHAIIASMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuayia, pe3yJbTaToB JIA0OPAaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1aroxkeIaTeIbHOCTH OOIICHUS;



COMOCTABIISATh CBOM CYXIEHUS C CYXICHUSAMU JPYIMX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUUYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJIMYHO NMPEACTABISATh PE3YIbTaThl BHIIOJHEHHOIO (PU3UUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  IMPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PELIIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHS
no €€ JMOCTHKEHUIO: paclpelesiTb poiH, OOCYXIaThb IpPOLECCHl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBEpCAJbHbIEC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYyalUsX, TPEOYIOIIHMX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBAThCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaJbHOE, NMPHUHITHE PELICHUs B TPYIE, MPUHATHE PELICHUN
Tpymmon);

CaMOCTOSITEJIFHO COCTaBJISTh AJITOPUTM pellieHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUSl C Y4ETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Mpejararh IjaH €€ U3MEHEHHS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHsS]) PE3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IIeJIU U YCIIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHMS U JIOTHUKY IPYTroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MpU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00ydeHus B 7 KJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHUS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOJCUCTBYIOIIAS
cuna, jaedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sBieHus (audQy3us, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TeEJIaMH, >KUIKOCTAMH H
razamM, arMoc(epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpALICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHMIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacno3HaBaThb HPOSBICHUE HU3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpYXalollleM MHpE, B TOM uucie (PU3UYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPHI ABW)KCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHsT B NPHUPOJIE U TEXHHUKE, BIIMSHUE
aTMoc(epHOro JaBJeHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluar B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]auy B yUeOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpPEMS,
IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJla YIPYIOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CUJIa, MEXaHWYECKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO [EUCTBUS MEXaHU3MOB,
KUHETUYECKas M TMOTEHIMalbHAs JHEPTusi), MpH OMHCAHWUU IPABUIBHO
TPAKTOBaTh  (PU3WYECKUII  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;



XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOXKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBUIIO paBHOBecUs pbryara (0Ooka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
OHEPruM, MpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUSA, POLIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluid NPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OObsICHEHHE U3 1-2
JIOTUYECKUX I11aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemar pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YsS 3aKOHBI U
(dopMyIibl, CBs3bIBalOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIJIOBUS 33J]a4y 3aIMCBIBATh KPaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHYHOCTh
MOJTy4YE€HHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUMoTesy),  pa3inyaTh W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
buznuecKux CBOMCTB Tel: dbopMyIrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aMKChIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
00béMa, CHUJIBI U TEMIEPAaTypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIpYroi C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHW JIBHIKEHHS Tela, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUI
IJIaBaHus TeJl, YCIOBUW paBHOBECHs pblyara U OJOKOB), y4aCTBOBaTh B



IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUSA, COOUpaThb YCTAaHOBKY U
BBITIOJHATh W3MEpPEHUs, Cienysl MPEeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOTYYCHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHUJEC
MPEJIOKEHHBIX TaOMuIl W TpaduKOB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeI0BAHNUS,

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO TeJa, CHUJIA TPEHHUS CKOJBKECHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWUJa, JIWCTBYIOIlas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOAI(D(UIIMEHT IMOJE3HOTO JeHUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAysl MNPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBITIOJTHEHUH HW3MEPEHUIl cOoOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATHh 3HAYCHUE HCKOMOW BEJIMYNHBI,

cOOJII0/1aTh MPaBUIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIONIUECS COCYJbI, OapoMeTp,
phIvar, MOBWKHBIN M HETIOABKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUA (B TOM 4YHUCIE:
MNOJIIUITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYCCKUN TIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (DPU3UUECKUE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHUSI B OKPY KaloLlEeH Cpefie;

OCYUIECTBJISATH OTOOpP HWCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHMM W TyTEM CpPaBHEGHHUS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYMBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
JaUTepaTypy  (QHU3MYECKOTO  COACpXKaHHs, CIPABOYHBIE MaTepHAIIbI,
pecypchl cetu MHTEpHET, BiajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeodpazoBanusi HHGOPMAIIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHBIE U YCTHbIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMaIUU (HU3HUECKOTO COIEPIKaHUS, B TOM



YHclie MyOJWYHO JeNaTh KpaTKhe COOOILIEHHUS O pe3yJbTaTaxX MPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHWWA, MNpPU 3TOM T[PaMOTHO MCHOJb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3CHTALINEH;

IPU BBIIOJHEHUN YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenenaThb
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIEUTh 34 BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYMNIbI,  BBICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUNTHIBAsI MHCHHE OKPYKAFOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHUS: MAacca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIC TeNa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsl, HIEKTPUUECKOE MOJIEe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNM TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3apsAZIOB, JNCHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJIsl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS MH]TYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX AaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3MUECKUX  SIBIICHUNW B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE M KaNWUISIPHBbIC SBJICGHUS B TPUPOJE,
KpUCTAUIBI B mpupoje, uzinydeHue CojiHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHY0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHUM;

ONMKCHIBATh MU3YyUYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHS, UCTIOIB3YS
bu3ndeckue BeTUYHHBI (TEMIepaTypa, BHyTPEHHSSI YHEPTHUsl, KOJIUIECTBO
TEIUIOThI, YJIeJbHAs TEIJIOEMKOCTh BEIECTBA, VyJAClbHAs TEIUIOTa



IUTaBIICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJelbHas TEIIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
YAEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
$u3nYECKUit CMBICTT MCIOJIb3YEMbIX BEITUYHMH, 0003HAYEHUS U EIMHHIIBI
(¢u3NYEeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTMMHU BEJIUYMHAMU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOpUHU
CTPOEHHMSI BEIECTBA, MPUHLMUII CYNEPHO3UIMH TMOJIeH (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa aJis yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CHUTyalud NPaKTUKOOPHUEHTHPOBAHHOIO XAapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYEeCKUxX
IaroB C ONopod Ha 1—2 W3y4YEeHHBIX CBOWCTBA (PU3MUECKUX SIBICHUI,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaT pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJbB3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIU3a
YCJIOBHS 3a/ladyd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX I pElIeHHs 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYyIIbI,
HEoOXOouMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJIly4YE€HHOE 3HaUYeHUE (PU3NYECKON BETMUUHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE MCCIEHOBAaHUS, BBIIEIATH
NPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKA
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MpPU H3IYUYECHHH OT I[BETa H3JIyyarolled (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOIAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICWCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yaJM3al[sl MAarHUTHBIX TOJE€H TMOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHHUTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYJIUPOBATH
IPOBEPsSIEMBIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, ONUCHIBATh XOJI OTbITa U (POPMYJIMPOBATH BHIBOBI;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQXKHOCTH BO3JyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHON MOIPEUTHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
JIpyrol C UCHOJb30BAaHUEM MPSAMBIX H3MEpPEHUN  (3aBUCUMOCTD
CONPOTHUBIICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOLAAM MOMEPEYHOTO
CEUEHUs U YAEJIbHOTO CONPOTUBIICHUS BELIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIENOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHUH
POBOJHUKOB): TUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTarhl NOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJAHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJeIysl MPEAO)KEHHOW MHCTPYKLUH, U
BBIUMCIISATh 3HAUEHNUE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o0opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmHucaHusi (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHWHA, amIepMeTp,
BOJIbTMETpP, CUETYHK JJICKTPUUYECKON DHEPTHH, DIECKTPOOCBETHUTEIHHBIC
npUOOPHI, HArPEBATENbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IpEeIOXPaHUTENH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIB3YSl 3HAHMS O CBOWMCTBax (DPM3MUECKUX SIBIICHUN U HEOOXOIUMBIE
duznyecKkrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOHCTBA M W3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBIATh CXEMbI JJIEKTPUUYECKHX



Heneil ¢ mocuea0BaTebHbBIM U MapaljIeIbHBIM COSUHEHHEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I oOecnieueHrss 6€301acHOCTH MpU o0palleHur ¢ npudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 MTOBEJAEHUS B OKPYKAIOILEH CpEE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJIEpKaHUS B
NHTepHeTe, Ha OCHOBE HMEIONIMXCA 3HAHMM ©U TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MHGPOPMAILIMIO, KOTOpas
SBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBIMOJIHEHUN YUYEOHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcenl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEpKaHus, B TOM 4YHCIE€ MyOJUYHO MPEICTABIATH PE3YJIbTaThl
IPOEKTHOM WJIM HCCIIE0BATENIbCKON EATEIbHOCTH, NP 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM NOHATHIHBIA anmapat Kypca (U3uKH,
COIPOBOXAATh BHICTYIUJICHHE MTPE3CHTAIINEI;

IpU BBINOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TpYyNIE€ B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAd B
JIeSITEIbHOCTD TPYIIIBI, BRICTPANBaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTh pa3periaTb KOH(PIUKTHI.

K koHIily oOyuenus B 9 kJjiacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcuéTra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, aedopmarius
(ympyras, mjiacTU4ecKkas), TpPEeHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TEPErpy3KH, HEHTP THKECTH, aOCOJIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK W YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIEKTPBI UCIYCKaHUsI W TOTJIONMEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;



pasznuyarh SIBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOJIHOE
NaJICHUE TeJl, PABHOMEPHOE JIBUIKEHUE 110 OKPY>KHOCTH, B3aUMOJCHCTBHE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)XEHHE, OTPAKEHHE
3BYKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHHUE WM NPETIOMIICHHE
CBETa, IIOJJHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue Oeoro ceeTa B
CHEKTp M CJOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JIyYEHUs) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UYECKOE SBICHHE;

pacro3HaBaTh TMPOSIBICHHE M3YyYEHHBIX (DU3MUECKUX SBICHUN B
OKpy’XarolieM Mupe (B TOM uuciae (PU3MUYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOAaKTHBHOE H3Iy4YEHHUE
OPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM MEPEBOAMUTH IMPAKTUYECKYIO 3aJayy B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUS, UCTIOIb3YS
(du3nuecKkue BeIWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJbC Tejla, HWMITYJIbC CHUJIb,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPY>KUHBI, KUHETHYECKas SHEpPrus, IOJHAs MEXaHW4YecKas »>SHeprus,
NEPUOJ U YacToTa KosjeOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUSI CPENIbl), IPU OMHCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLUI CYNEPHO3UINH CHUJI, NPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOI0 U MacCOBOTO YHUCEI
NP SIIEPHBIX PEaKlUsAX, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aMMChIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB ¢ ONopod Ha 2—-3 U3Y4YEHHBIX CBOWMCTBA (PUBMUECKUX SIBICHU,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacdy€THBIC 3amadd  (omMparomuyecs Ha CcucTeMy u3  2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 33Jaud 3alHUChIBATh KPaTKOE
YCIJIOBUE, BBISBIATh HEIOCTAIOIINE WIM M30BITOYHBIE JTaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHHs], TPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HadeHus (Hu3mdeckon
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(GU3NYECKUX METO/IOB, MCIIONb3Yysl OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3znyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsl HDHEPTHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0Opy/nOBaHUs, ONHUCBHIBATH XOJ  ONbITA U €ro  pe3yJsbTaThl,
(dbopMyIHpOBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((OKYCHOE pacCTOsHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpa);

IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIOJIb30BaHUEM TIPSMBIX HM3MEpPEHUH (3aBUCUMOCTH MyTH OT BPEMEHU



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYEeCKOTO0 MAasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yIila OTPaKEHHUS CBETa OT yIJia MaJeHUs W yIja MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO COOUpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJIYYEHHON 3aBUCHMOCTH
bU3MYeCKUX BETUYHH B BUAC TaONHIl U TPaPUKOB, N1€JaTh BBHIBOIBI 110
pe3yibTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBbIC HW3MEPEHHS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKas CWJIa COOMpAroNie JIMH3bI, PAJANOAKTUBHBIN  (OH):
IJIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BEITIOJTHATh U3MEPCHUS, CICIys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHWE BEIIMYMHBI M aHATIM3UPOBATh TOJTYICHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
o0opy1I0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, TUIAHETapHas MOJEelb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAHUA (B TOM YHCIE:
CIUAOMETP, MATYMKH TOJOKCHUSI, PACCTOSHUS W YCKOPEHUS, pakKera,
9XOJIOT, OYKH, TMepuckorn, (oToanmapar, ONTHUYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONB3Yys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHUHU U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH,

WCITOJIB30BaTh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOIECCOB
Ipy peHieHUH Y4YeOHO-TIPAKTUYECKUX 3ajad, ONTHUYECKHE CXEMBbI IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie M cOOMparoLIel JIH3E;
NPUBOAUTh  NpUMEpPhl  (HAXOAUTh  WHGOpPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH NIl oOecriedeHnsi 6€30MacHOCTU MpU oOpaIrieHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIICH Cpeie;



e OCYIIECTBIIATh TOUCK WHMOpMAIUU (DUIUIECKOTO COACpPKAHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI IIOMCKOBBIN 3aIpOC, HAXOAHUTh
MyTH OINPEACIICHUS TOCTOBEPHOCTH TOJyYCHHONW WH(OpPMAIMU HA OCHOBE
UMEIOITNXCS 3HAHUN U TIOTIOTHUTEILHBIX NICTOYHHUKOB,

e HCIOJB30BaTh MPH BBHIMIOJHCHUH YUCOHBIX 3alaHUil HAyYHO-TIOMYJIIPHYIO
JUTEPATYpy  (U3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOPMAITUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBCHHBIC MUCHMEHHBIC W YCTHBIE COOOIIECHUS HAa OCHOBE
UHPOpPMAIIMU W3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
MyOJUYIHO TPEICTABIIATh PE3YIbTAThl MPOSKTHON W UCCIIEA0BATEIIbCKOM
NEATeTLHOCTH, TPU O3TOM TPAMOTHO  HCIIONB30BaTh  HM3yYCHHBIN
MOHATUUHBIM amnmapaT W3y4yaeMoro paszfiena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4ETOM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHUKOB.

Ouenka nmpeaMeTHBIX Pe3yJIbTATOB IPEIyCMAaTPUBACT BBISBICHUE YPOBHS
JOCTHKEHUSI O0y4YaroIUMHUCS TUIAHUPYEMBIX PE3YJIbTATOB MO (U3UKE C yUYETOM:
BJIAJICHUS MPEIMETHBIMH MMOHATHSIMH U CTIOCOOAMU IEUCTBHS, YMEHUS TIPUMCHSITh
3HAHMS B HOBBIX YCIIOBHUSAX, CACTEMHOCTH 3HAHUH.

Texymuii  KOHTPOJb  YCIIEBAEMOCTH  OOYyYalOUUXCA  OCYIIECTBISETCS
MEJarOTHYECKUM  paOOTHUKOM, PEANTM3YIONIUM  COOTBETCTBYIONIYIO  YacTh
oOpa3oBaTeIbLHON  MPOrPaMMBbI,  CaAMOCTOSITENIbHO.  TeKymuil  KOHTPOJb
YCIIEBAEMOCTH OCYIICCTBIISICTCS TIOYPOYHO M (WJIM) 1O TeéMaM B COOTBETCTBHH C
TEMaTUYECKUM TIJIAHUPOBAHHEM pabouelt mporpaMMbl y4eOHOTO TIpeIMeTa, Kypcea,
JTUCIUTUIMHBL (MOIYJISI) ¢ y4eTOM TpeOoBaHUM (eepaabHOTO TOCyIapCTBEHHOTO
00pa30BaTeNBLHOTO CTAH/IApPTa COOTBETCTBYIOIIETO YPOBHS 001Iero oOpa3oBaHUs,
WHIUBUIYAIbHBIX ~ OCOOEHHOCTEM  OOydarommxcs  Kjacca,  CoJIepKaHHUEM
o0pa3oBaTeapHON MPOTrpaMMBbl, MCIOJB3YEMBIX 00pa30BaTEIIbHBIX TEXHOJOTHH B
dbopmax:

— TMUCbMEHHOU paboThl (TECT, KOHTPOJIbHBIC, MPOBEPOUYHBIC, TUATHOCTHYECKUE,
CaMOCTOSITENIbHBIE, IPAKTHUECKHUE PadOTHI);

— YCTHOTO OTBETa, B TOM 4YHuCJe B (OpME OIPOca, 3alIUThI MPOEKTA;

— JIMarHOCTUKU OOpa30BaTENbHBIX JIOCTIKEHUH oOydwarommxcsi (CTapToBOM,
POMEKYTOUHOM, HTOTOBOM );

— megarorudeckoe HaOmrogeHue (Pabora B rpymmax, yToObl pemIuTh MPOCKTHBIC
WM CUTYallMOHHBIE 3aJa4yM, KEWChI; TPYNIOBOM MPOEKT WU KOJUICKTUBHOE



TBOPUYECKOE JIJI0; TUCKYCCUU; POJIEBBIE UTPhI; MOJEIUPYEMble 00pa3oBaTEIbHbIC
CUTYAaIlMH U KBECTHI U JIP.);

Tekymuii KOHTPOJIb YCIIEBAEMOCTH BO BTOPOM M IOCJEAYIONIUX Kjaccax
OCYILECTBIISIETCS MO YETHIPEX OaIbHOW cucTeMe olleHuBaHus (0T 2-X 10 5
0aJIoB):

- OTBET OLICHUBACTCS OTMETKOM «5» («OTJIIMYHO»), YUYWUTHIBAsA YPOBEHBb
BBITNIOJIHEHMSI TPEOOBAaHUI 3HAYMTEJIBLHO BbIlIe 6A30BOIO:

- JIOTUYHOCTh ¥ TIOJIHOTA U3JI0KEHHS B 00beMe, TPEAYCMOTPEHHOM MPOrPaAMMOii;

- YMCHHUC HITIIOCTPUPOBATH TCOPCTUUCCKUC ITOJIOKCHUA KOHKPCTHBIMU
INpuMepamMu, IIPUMCHATL UX B HOBOU CUTyalluu IIPHU BBIIIOJIHCHHUUN IMPAKTHYCCKOI'O
3aJaHuAd,

- H3JI0KCHUC MaTcpualla I'PpaMOTHBIM A3BIKOM B OHpGI[GJ'ICHHOﬁ JIOTUYECKOM
IMOCJICAOBATCIIBHOCTHU, TOYHO UCIIOJIb3YA CIICHUAJIbBHYIO TCPMHHOJIOT IO,

-ACMOHCTpau:A YCBOCHHSA PaHCC HM3YUYCHHBIX  COIIYTCTBYIOIIMX  BOIIPOCOB,
C(bOpMI/IpOBaHHOCTB )51 YCTOﬁqHBOCTB HCIIOJIB3YCMBIX IIPH OTBCTC YMGHI/Iﬁ u
HAaBBIKOB,

-OTBCT CaMOCTOATCJICH, oe3 HaBOJAIIUX BOIIPOCOB YUYHTCIIA,

-IpaBUJILHOE  BBIIIOJIHEHWE  PHUCYHKOB, uepTexked, rpadukoB ©  T.1.,
COIMYTCTBYIOLIUX OTBETY (IIpU HEOOXOAMMOCTH);

- OTCYTCTBHE OIIMOOK Kak IO TEKyIIeMy, TaK U IO MPEabaylieMy y4eOHOMY
MaTepHuaity; - BO3MOXHO He Oojiee OJHOr0 HeJoueTa, OJHa-JABE HETOYHOCTU MpHU
OCBEILICHUU

BTOPOCTENIEHHBIX BOIIPOCOB WJIM B PUCYHKax, Yeprexkax M T.A., KOTOPBIE
OOy4YaroU1iics JIETKO UCIIPaBUJI MO 3aMEYAHUIO YUUTEIS.

- OTBET OLEHUBACTCS OTMETKON «4» («XOpoIlo»), YUUTHIBasi ypPOBEHb
BBITIOJIHEHUS TPEOOBaHM BbIlIe 6a30BOIO:

- B HU3JIOKCHUU TCOPCTHUYCCKOTO MATCpHralia AOITYIICHBI HeOOJIbIITNE Hp06em>1, HC
HCKAa3UBHIUC COACPKAHUEC OTBCTA,

- €CTb HC3HAUUTCJIbHBIC HAPYIICHWA JIOTUKHW U3JIOKCHUA MaTCpHUalia;



- HCIIOJIB30BAaHbl HCPAIMOHAJIBHBIC IIPUCMbI PCHICHUA y‘I€6HOﬁ 3agadyn, - €CTb
OTACJIIBHBIC HCTOYHOCTHU B U3JIOKCHHUHN MAaTCPpHaAJIa,

- BO3MOXHBI HE 0oJiee 2 ommOO0K WK 4 HEIOYETOB MO MPONUJIEHHOMY MaTepuaiy;

- gomymieHbl 1 omumOka wuiaM  Oojiee ABYX HENOYETOB TPH  OCBEIICHUHU
BTOPOCTEIIEHHBIX BOIPOCOB HWJIM B PHCYHKax, 4dYeprekax © T.Jd., JIETKO
HCIIPABJICHHBIX T10 3aMEUAHHUIO YIUTEIIS.

- OTBET OLICHUBAETCSI OTMETKOM «3» («yIOBIECTBOPUTEIHHOY), YUUTHIBASI YPOBEHb
BBITIOJTHEHUS TpeOOBaHM Ha G230BOM YPOBHe:

-HCIIOJIHO WJIM HCIIOCJICOOBATCIBHO PACKPBITO COIACPKAHHUC MaATCpHajlia, HO
IIOKAa3aHO 0611166 IIOHUMAHHUC BOIIPOCa MW IMPOACMOHCTPHUPOBAHBI YMCHHUA,
JOCTAaTOYHBIC JIA IIEUII)HGIZIHGFO YCBOCHUS ITPOIrpaMMHOI'O MaTCpHaia,

-€CThb OT/IEJIbHBbIE HAPYLIEHNUS JIOTUKH U3JI0KEHHSI MaTepraa;
- BBIIBJICHA HEJIOCTATOYHAsA C(DOPMUPOBAHHOCTh OCHOBHBIX YMEHUI 1 HABBIKOB;

- BO3MOKHBI He Oosiee 3-5 ommbOoK win He OoJiee 8§ HEJOUYETOB MO MPOUJEHHOMY
y4eOHOMY MaTepHay;

-UMCJIMCh 3aTPYAHCHHUSA WM OOITYIICHBI OINOKH B OIpCACICHNN HOHﬂTHﬁ,
HCIIOJIb30BaHHUHN CHGHH&HBHOﬁ TCPMHUHOJIOTHUH, 4CPpTCIKaAX, BBIKJIaAKax,
HCIIPAaBJICHHLIC IMOCJIC HCCKOJIBKUX HABOJAAIMINX BOIIPOCOB YUHTCIIA.

- OTBET OIICHUBACTCS OTMETKON «2» («HEYIOBJICTBOPUTEIHLHO»), YUYUTHIBAS
YPOBEHB BBINOJHEHUS TPeOOBaHUI HUkKe 0A30BOTO:

-HC PACKPBITO OCHOBHOC COACPIKAHUC yqe6H0r0 Marcpuaiia,

-OOHAapyKEHO HE3HAHWE WM HEMOHUMAaHHE OOydYarIMMCca OOJbIICH WIN
HanOOJIbIIIEH YacTH y4eOHOTO MaTepuaa;

- ©CTh 3HAYUTEIbHOE HaApYIICHUE JIOTUKH, HEPACKPBITOCTh O0OCYXKIaeMOro
BOIIPOCA, OTCYTCTBHE AapryMEHTAallMu JUOO0 OIHUOOYHOCTH €€ OCHOBHBIX
MOJI0KCHUH;

- BO3MOXHO Oosiee 5 omuboKk uiaM 0Oojee 8 HEIOYETOB IO MPOUJIEHHOMY
MaTepuay -AOIMYIIeHbl OIMHMOKH B ONpPEACTCHUH MOHSATUH, MPU HCIOIB30BAHUU
CHEeLMATbHOM TEPMHUHOJIOTMHM, B PHUCYHKax, dYeprexax Wid B Tpadukax, B
BBIKJIa/IKaX, KOTOpbIE HE HMCIpPABICHBI MOCIE HECKOJbKMX HABOJSAILIMX BOMPOCOB
YAUTES.



Jlns mucbMEHHBIX PabOT, pe3ynbTaT MPOXOXKIEHUS KOTOPBIX (QUKCUpPYETCS B
MPOLIEHTAX WM UHBIX 3HAUCHUSIX:

KauectBo YpoBeHb OtMmeTka B | OT™MeTKa B
OCBOCHUS JIOCTHKEHUS OQJUIbHOM IIKAJIE | CUCTEME
MIPOTPAMMBI «3auTeHO»/  «HE
3a4TEHO»

90-100% Beiitie 6a3o0Boro «5» 3a4TEHO

66-89% «4» 3a4YTEHO

50-65% ba3oBrlit «3» 324TEHO

Menee 50% Hwuxe 6azoBoro «2» HE 3a4TE€HO

[Ipu m3yyeHun HOBOro mMaTepuayia (TEKyIIMil KOHTPOJb) OTMETKA CTABUTCA
TOJIBKO I10 KEJIAHUIO YYCHUKA.

3a KOHTpPOJBHYIO pPaboTy (TeMaTHYECKHN KOHTPOJIb) OTMETKA CTaBUTCSA
BCEM, HO YYEHHUK HMMEET MpaBO B TEUEHUE JIBYX HeEJEelIb NepeciaTh Marepual,
UCIIPABUTh OTMETKY.

OTMeTKH 3a 4YeTBepTh IO KaXKIOMY Yy4eOHOMY TMPEIMETY, Kypcy,
JUCUMIUIMHE ~ (MOIYJK0) M HWHBIM  BUJaM  y4eOHOW  JEATENIbHOCTH,
NPEAYCMOTPCHHBIM  YYEOHBIM  IUIAHOM,  ONPEACISIIOTCS  KakK  cpeaHee
apu(pMETHIECKOE TEKYIIEro KOHTPOJISI YCIIEBA€MOCTH C YYETOM IHChMEHHBIX
KOHTPOJIBHBIX pad0Ta, W BBICTABJSIOTCS BCEM OOYUYAIOIIUMCS INKOJIBI B KypHAJ
YCIIEBAEMOCTH 1IEJILIMUA YHCJIAMU B COOTBETCTBUM C MPABUIIAMH MAaTEMaTUYE€CKOIO
OKpYTJICHUS.

[IpoMexyTouHas aTTecTanus o0ydyarolUXcs IPOBOAUTCA OJIMH pa3 B roj, B
KOHIIE Yy4eOHOro TroJla Ha OCHOBE HAKOIUICHHOW OIEHKH U pe3yJbTaTOB
TEMaTUYECKUX MPOBEPOUYHBIX padOT M (PUKCHPYETCS B KIACCHOM JKypHAle.
[IpomexxyTouHas aTTecTallsi CYUTAETCs MPOWJIEHHOM, eciau oOydarouuiics
BBITIOJTHUJI HE MeHee 75% mpoBEepOUHBIX PabOT, MPEeayCMOTPEHHBIX TpaduKoM
OLICHOYHBIX MPOLEIYP MO NPEAMETY U MOTYUYUI MOJOKUTEIbHBIE OTMETKH.

['padyixk KOHTPOIBHBIX MEPOTIPUATHIA 110 PUBHKE B 7 Ki1acce

Ne | HammenoBanue [Ipumepnas nara
IIPOBEICHUS




1 KonTponbhas pabota o temam: | 10.01
«MexaHuueckoe JIBUKCHHUC, «Macca,
IIOTHOCTE», «Bec Tema», «['paduueckoe
n3o0paxenue cuiny, «CUIbD)
2 Kontponbuast pabora mo teme «JlaBnenue | 01.04
TBEPABIX TEJ, ) KUIKOCTEN U Ta30B»
3 Kontponbaast pabora mo teme «Pabora u | 15.05
MOIIHOCTb. DHEPIHs»
['padyik KOHTPOIBHBIX MepONPUATHIA 110 PHU3HKE B 8 Kilacce
Ne HanmenoBanue [Ipumepnas nara
IIPOBEICHUS
1 KontponbHas pabora no teme "Temsossie | 14.12
aBieHus. VI3MeHeHne arperaTHblx COCTOSIHUAM
BenrecTna"
2 KoHTponpHas pabora 1o teme | 05.04
"OneKTpuyecKue 3apsAnabl. 3apsyKEHHBIE Tella
nu ux B3auMojeuctBus.  IlocTosSHHBIN
AIEKTPUYECKUHN TOK"
3 KonTtpomnbHas pabora 1o teme | 17.05
"DNEKTPUYECKUE U MATHUTHBIC SIBJIICHUS
['padvik KOHTPOIBHBIX MEPOTIPUATHI IO GuU3KKe B 9 Kiacce
No HaumenoBanue [IpumepHas mara
MPOBEICHUS
1 KonrponsHas pabora mo Teme "MexaHndeckoe
nBmkenue. Bzaumonerictsue ten"
2 KonrponsHas pabota o reme "3aKOHbI COXpaHEHHUS.
Mexanndeckue KoneOaHust ¥ BOJIHEI"
3 KonrponbHas pabora no teme "DleKTpOMarHuTHOE

nosie. OJNEKTPOMAarHUTHbIE BOJHBL. ~ KBaHTOBbIE
siBiIeHus"”




JlabopaTtopHbIie padoThI

7 Kiacc
Ne n/m | Pazpgea, Tema | Kosnu | JIaGopatopHbie, NpPaKTH4YeCKue
pasjaeJia ecTBO | padorsl u T.4. (TP — ¢ ucnonvzosanuem
000py008anUs yenmpa «TOYKA
4acoB
POCTA»)

1. Puznka u eé |6 24. VYpok-uccneaosanue "H3mepeHue
POJIb B MO3HAHNH TEeMITepaTypbl npu TTOMOIIT!
OKPY:KAaIOLIEero KUJKOCTHOTO TEPMOMETpa M JaTyuKa
MHpa TeMIiepaTypbl" (TP oamuuk

memnepamyput)

Ypok-uccnenoBanue "IIpoBepka
TUINOTE3bl: JTaJbHOCTh MOJETA IIapUKa,
MyIIEHHOTO TOPU30HTAJIBHO, TeM
OoJibliie, 4eM 0OJIbIIIE BHICOTA ITyCcKa"

2. IlepBoHaYAIBHBI | 5 lu. Ypok-uccienoBanue ()
€ CBeleHUs1 O HAOJIIOICHUIO TETUIOBOTO PaCIIMPEHUs
CTPOEHHNH razoB»

BelIecTBa

3 J{BUKEHUE ul 2l 3u. JlabopaTopHas pabota
B3aNMOAeHCTBUSA «Onpenenenue IUIOTHOCTH  TBEPIOTO
TeJ TeIa»

JlaGopatopnas  pabora  «M3yueHwue
3aBUCHUMOCTH pacTsHKEHUS
(medopmarun) PY>KUHBI oT
IIPUITOKEHHOU CUIIBD»

JlaGopatopnas  pabora  «M3yueHwue

3aBHUCUMOCTHU CHJIbI TPCHHA CKOJIbXKCHUSA

OT CHIBI JaBJICHHA M XapaKTCpa

COIIPUKACAIOIITNXC HOB€pXHOCT€ﬁ))




JlaBienue
TBEPAbIX
JKHAKOCTEH
ra3os

TeJ,
7]

21

34. JlaGopaTopHas pabota
«OmnpeneneHue BBITAIKUBAIOIIEH CHIIBI,
JNEUCTBYIOLIEH Ha TEJO, MOIPYKEHHOE B
KHUIKOCTDHY

JlabopaTopHass  pabora 1O  Teme
«HccnenoBanue 3aBUCHMOCTH Beca Tella
B BOJIe OT 00BEMA IOTPY)KEHHOW B
KUJKOCTh YaCTH TEJIa»

JlaGoparopHas pabota
"KoHcTpyupoBaHue apeoMeTrpa  WIH
KOHCTPYHUPOBaHUE JOJIKH u
omnpeaesaeHue e€ rpy30noabEMHOCTH "

Pab6ora
MOIIIHOCTb.
JHeprust

12

34.  VYpok-ucciegoBanue "Pacuér
MOIIIHOCTH, pa3BUBaeMOit pu
MOJXbEME 10 JIeCTHUIIE"

JlaGopaTopHas pabora
«HccnenoBanne ycnoBuM paBHOBECHS
pBIyara

JlaGopatopHas pabora «M3mepenue
KIIJl Hak7IOHHOM TIITIOCKOCTH

YPOK-3KCIEPUMEHT o TeME
"OKCIIEpUMEHTATIBHOE  OIPEIEIECHUE
U3MEHEHHUS KHHETUYECKON U
MMOTEHIHAIBHOU DHEPIUU npu
CKATBIBAHWU Tela II0 HAKIOHHOMN
IJI0CKOCTH"

8

KJIacc

Ne i/

Pa3nea,
pasaena

TEMaA

Kouau
YeCcTB

qacoB

JlabopaTopHble, NpaKTHYECKHE
padorst mw Ta. (TP - ¢
UCNOIL308AHUEM 060pydosaHus
yenmpa « TO4YKA POCTA»)




TensoBbie 28 Su. VYpok-koH(pepeHHs

sIBJICHUSI "IIpakTHyeckoe HCTIOJIb30BaHUE
TEIJIOBBIX ~ CBOWCTB  BEIIECTB W
MaTepuaioB B HemsxX
sHeprocoepexeHus"
JlaGopaTopHas pabora
"UccienoBanue SIBJICHUS
TEIJIOO0OMEHAa TMpPU  CMEIIMBAHUU
XOJIOJMHOW W ropsiueid Boawl" (TP
0amuuxk memnepamypeot)
JlabGopaTopHas pabora
"Onpenenenue YAEIbHOMN
TemaoeMKocTh  BemectBa" (TP
oamyuK memnepamyput)
JlaGopatopHas paboTta
"OnpeneneHne yAENbHOM TEMIOTHI
mwiaBnenus npaa" (TP damuuk
memnepamypbut)
JlaGopatopHas paboTta
"Onpenenexue OTHOCHUTEJIbHOM
BJIA)KHOCTH BO31yxa"

DiiekTpudeckue u | 37 9,5u. VYpok-uccnenoBanue

MarHMTHbIEC
ABJICHUA

"JleficTBUE DJIEKTPUYECKOTO MOJIS Ha
MIPOBOTHUKH ¥ TUDJICKTPUKI

JlabopatopHas pabora "U3mepenue
U PETyJMPOBAHNE CHIIBI TOKA"

(TP oOamuux moka, 3InemeHmol
9JIeKMPUYECKOU yenu)

JlaGopatopHas pabora "U3mepeHue
Y PETYJIMPOBAHUE HANPSIKEHUA"

(TP oOamuux moka, 3InemeHmol
9/1eKmpUu4ecKol yenu)




JlaboparopHas pabota

"3aBUCHMOCTH AIIEKTPUYECKOTO

COIMPOTUBIICHUS MMPOBOJHUKA OT €rO
JUIMHBI,  TUIOIIAAM  IOTEPEYHOTO
CEYeHHMs U MaTtepuaia’

(TP oamuuk moka, IT1EMEHMbL
/1IeKmpuyecKoil yenu)

JlabopaTopHasa pa6ota "HcciemoBaHue
3aBHCHMOCTH CUJIbl TOKA, UAYILET0 yepe3
pe3nucTop, OT CONMPOTUBJIEHUSA Pe3UCTOpa
Y HanpshKeHUs Ha pe3ucrope”

(TP oamuuk moka, I71EMEHMbL
INNIeKMPUYECKoll yenu)
JlabopaTopHas pa6oTa "[IpoBepka

IIpaBuJia CJIOXKEHHUA Hal'[pFDKGHI/Iﬁ Inpu
nocjaeanoBaTeJ;IbHOM CO€AHWHEHHUHU [BYX

pe3ucTopoB

(TP oamuuk moxa, 9/1eMeHnbl
INeKmpuuecKoil yenu)

JlabopaTopHas paboTa "[lpoBepka

npaBuWJa JJsI  CWJIbl  TOKa  NpHU
napaJsijieJibHOM COe/JUHEHUH PEe3UCTOPOB"
(TP oamuyuk moka, 3/1eMeHmbl
271eKMPUYEeCcKoll yenu)

JlabopaTopHag pabota "OmnpenesieHue
paboTbl W MOIIHOCTH 3JIEKTPUUECKOIrO
ToKa"

(TP oamuuk moka, 3/1eMeHmbl
/1eKmpuydecKoil yenu)
Ypok-uccinenoBanue "HW3ydyeHue mnoJsieit
MOCTOSHHBIX MAarHUTOB"

JlabopaTopHasa paboTa "U3yyeHue
JelCcTBUS MarHUTHOTO noJid Ha
NPOBOJHUK C TOKOM"

JlabopaTopHas paboTa

"KoHcTpyupoBaHHWe U H3y4YeHHe pabOThbl

3JIEKTPOZBUTATEJISA
9 k1ace
Ne i/ | Pazpgeu, Tema | Koqim | JlabopaTopHsbie, mnpakTrudeckue
pasaena yectB |[padorst uw T1.a. (TP - ¢
0 UCNONb308AHUEM 060pydosaHus
yenmpa « TO4YKA POCTA»)
4acoB
Mexannuyeckue 40 7 4. JIaboparopHas padota "OmnpeneneHue

YCKOPEHHUsl Tejla TpU PaBHOYCKOPEHHOM




ABJICHUA

IBWKEHUH 110 HAKJIOHHOH MI0CKOoCTH"
(TP damuyuk ycKkopeHus)

Jlaboparopuas pabora «OmnpeneneHue
KECTKOCTHU MPYKUHBD

Jlabopatopnast pabora "OmpeneneHue
K03 PHIIMEHTA TPEHUS CKOJIbKEHUS"

Ypok-koupepennus  "J[pwkeHue — Ten
BOKPYT IPaBUTALMOHHOTO LEHTpa
(Conneunas cucrema). ["amakTuku"

Vpok-koH(pepeHus "PeakTUBHOE
p p
JIBUKEHUE B IPUPOJIC U TEXHUKE"

Jlaboparopnas pabora «OmpeneneHue
paboThl CHIIBI TPEHHsI MPH PAaBHOMEPHOM
JIBWKEHUM Tella 10 TOPU3OHTAIBHOMN
MTOBEPXHOCTH

JlaboparopHas pabora «l3yueHue 3aKoHa
COXPaHEHHUS SHEPTUN

MexaHnnyecKue
KO0JIe0aHUSA M BOJHBI

15

6 u. ypOK-I/ICCJ'IeI[OBaHI/Ie «3aBUCUMOCTD
nepuoaa KoJIeOaHHH oT KCECTKOCTHU
MPY>KUHBI 1 MACChI I'py3a»

JlaGopatopHass pabora «OmnpezneneHue
4acTOTBI " nepuosra  KosebaHui
NPY>KUHHOTO MasiTHUKa»

JlaGopatopHas pabota «IIpoBepka
HE3aBUCHUMOCTH  Mepuoja  KojebaHui
rpy3a, MOABELUIEHHOTO K HUTH, OT MaccChl

rpy3a»

Ypok-koH(pepeHIHs "MexaHuyecKkue
BOJIHBI B TBEpAOM Tene. CelcMuYecKue
BOJIHBI"

Ypoxk-uccienoBanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

Ypok-koH(bepeHIHs "VapTpazByk U
UH(Pa3BYK B IPUPOE U TEXHHUKE"




DJIEKTPOMArHUTHOE
noJje "
3JIeKTPOMATHUTHbIE
BOJIHBI

2 4. VYpok-xkoH(pepenuuss  "llkana
AIIEKTPOMAarHUTHHIX BOJH. Mcnosnbp3oBanue
AIIEKTPOMArHUTHBIX BOJH JUIsI COTOBOM
cBs3H"

VYpok-uccnenopanue "M3yueHue CBONCTB
QJICKTPOMArouTHBIX BOJH C IIOMOULIBIO
MoOunpHOTO Tenedona"

CBeToBbI€ SBJICHHUS

15

7 q, JlaboparopHas pabota
"UccnenoBanue 3aBUCUMOCTH yria
MPEJIOMJICHUST CBETOBOTO Jyda OT yrIJa
MaJIcHusl Ha rpaHule "Bo3ayx-crekino"

VYpoxk-koHpepeHus "Ucnonbs3oBanue
MIOJTHOTO BHYTPCHHETO OTPAKCHHS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBS3b"

Jlaboparopuas  pabora "OmpeneneHue
(OKYCHOTO pPAacCTOSHUST M ONTHUYECKOU
CHJIBI COOMPAFOIICH JIMH3BI"

Ypok-koHbepeHus "OnTuyeckue
JIUH30BBIC TIPUOOPHI"

Vpok-koHpepenius "JlepexTsl 3peHUs.
Kak coxpanuts 3peHue"

Jlabopatopnast pabGora "OnweiTel  TIO
pa3jokKeHUo Oeloro cBeTa B CHEKTP H
BOCIIPUSATHIO I[BE€Ta MpPEIMETOB MpPH HX
HaOJI0ICHNH uepe3 BETOBbIe (PUIbTPHI"

Vpoxk-nipaktukym "BoJHOBBIE CBOMCTBa
CBETa: JUCHepCUsi, HUHTephepeHIs U
mudpaxius"

KBanrToBbIe siBJIeHUA

17

3 4. VYpok-npaktukym "HaOmronenue
CIIEKTPOB UCITyCKaHUS"

VYpok-koHbepeHIHst "PannoakTuBHBIE
U3Jy4eHUss B  TPUPOAE, MEIULUHE,
TEXHHKE"

Ypok-koH(bepeHIHs "SAnepHas
sHepretuka. JleWcTBUS paJMOAKTHUBHBIX
M3JIy4eHUI Ha )KUBbIE OPraHU3MBbI"




IloBTOpEHME

2 4. JlabGoparopHble paboOTBHl MO Kypcy
"B3zanMopaencTBue Tea"

JlaGopaTopHple  pabOTBI MO  KypcCy
"CBeToBblI€ siBJICHUS"




TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaunuyecTBO 4acoB DJIeKTPOHHBIE Buanl geaTeILHOCTH
Ne HaunmeHoBaHue pasieaoB H KonTtpo- Mpaktn-  (uupoBbIe) 06yuaromuxcs ¢ yueTom
NpPOrpaMMbl BOCIHHTAHHUS
n/n TEM MMPOTrpaMMbI Bcero JBHBIE yecKHue 06pa30BaTeJ'IbHLIe

padoThI padoThI pecypchl

Pazjnen 1. ®usuka u eé pojib B IO3HAHMHU OKPY:KAKOIIEro MUpa
HaGmronenue u onucanue
(U3NUECKUX SIBICHUI

Buomuoreka ]_IOK Becena 06 HCTOPHH U

https://m.edsoo.ru/7f416194  COBPEMEHHOM COCTOSHHU
POCCHICKOH (U3NIECKON

1.1 ®dusuka - HayKa 0 IpUpoe 2

HayKH;

BrImosTHeHUE TBOPUECKUX
3aJjaHUi TI0 TIOUCKY CIIOCOOOB
M3MEPEHUST HEKOTOPBIX
(U3NYECKUX XapaKTEPUCTHUK,
HaTpuMep, pa3MepOB MaJIbIX
00BEKTOB (BOJIOC, IPOBOJIOKA),
YAUIEHHBIX 00BEKTOB, OONBIINX
paccTosIHUM, MaJIbIX
bubmuorexa [JOK MPOMEKYTKOB BPEMEHHU.
https://m.edsoo.ru/7f416194  OO6cysxaeHne npeagaraeMbpix

croco6oB

VYy4eOHble cuTyaluu,
HaIlpaBJIEHHbIE HA OCO3HAHUE
LEHHOCTU (PU3NYECKON HAYKH
KaK MOIIIHOI'O HHCTPYMEHTa
MO3HAHUSI MUPa, OCHOBBI
pa3BUTHS TEXHOJIOTHH,
BAKHEWILIEH COCTaBIISAIOIIEN

1.2 Ddusmueckre BETUINHEI 2



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

KYJIBTYPBI;
pa3BUTHE HAYYHOU
T0003HATETLHOCTH, HHTEPECa
K HCCIIEJOBATENIbCKOM
JESATENILHOCTH;

[IpoBenenue uccienoBaHus Mo

MpOBepKe KaKoH-JIn6o

THIIOTE3BI.

Becena 06 ucropun u
EcrecTBeHHOHAaY4YHBIN METOT bu6munotexa LIOK COBPEMEHHOM COCTOSIHUU

IIO3HAHUSA https://m.eds00.ru/7f416194 ~POCCUHCKOH u3muecKoil HayKu;
BCCCI[a HaHpaBHCHHaH Ha

1.3

UHTEpeC K NPAaKTHYECKOMY
U3Yy4EHUI0 Ipodeccui,
CBSI3aHHBIX C PU3UKON

Hroro no paszneny 6

Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHHH BelleCTBA

Habmtonenue n
WHTEPIPETALHUS OIBITOB,
CBUCTEIBCTBYIOMUX 00

Bu6muorexa IJOK aTOMHO-MOJICKYJIIPHOM
2.1 Crpoenue BemecTra 1 CTPOEHUH BEIIECTBA: OIBITHI C
https://m.edso0.ru/7f416194 PACTBOPEHHEM PA3THIHBIX

BEIIECTB B BOJIC.
Habmronenue u o0bscHEHNE
OpOYHOBCKOTO JABUKCHUS U

59 JIBm>keHre U B3aMMO/ICHCTBHE 5 1 bu6nuoreka [IOK sBnenus 1udoysuu.

' YaCTHI[ BEIIECTBA https:/m.eds00.ru/7f416194 ~ YueOHbIC CHTyauuy,

HampaBJICHHbIC HA PELICHNE
MPaKTHYECKUX 3a/1a4 (B



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

paMKax cCeMbH,
o0pa3oBaTeIbHOM
OpraHu3aliu, ropoja, Kpas)
TEXHOJIOTHYECKOU U
COLMAJILHOW HAINPaBIE€HHOCTH,
TpeOyIOMIMX B TOM YHCIIE U
(hu3HYECKUX 3HAHUI;

23 Arperataele COCTOSHUS
' BeIlleCTBA

bubmuorexa [JOK
https://m.edso00.ru/7f416194

VYcraHoBneHue B3aUMOCBSI3U
MEXTy OCOOEHHOCTSIMU
arperaTHbIX COCTOSTHHIA BOJIBI U
CYLIECTBOBAHHUEM BOHBIX
OpTraHu3MOB

MC — Guosorusi, reorpadusi)
VY4eOHbIe CUTYaINH, CBI3aHHbIE
¢ o0cyKaeHneM oOIIeCTBEHHO-
3HAYMMBIX M dTHYECKUX
mpo0JieM, CBSA3aHHBIX C
MPAaKTUICCKUM IPUMEHEHUEM
JOCTIKEHUH (DU3UKY;

Hroro no pazneny

Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE TeJl

Habronenne HepaBHOMEpPHOTO
JIBVDKEHHSI U OTIPEICIICHHUE €T0

but6mmoreka [IOK N
3.1 Mexanuyeckoe IBUKEHUE httos://m.ed 7416104 | CTFHit OT PaBHOMEDHOTO
ps://m.edso0o.ru —
OObscHeHne 1
Bu6moreka [JOK NIPOTHO3UPOBAHUE SIBICHUM,
3.2 Huepuus, macca, II0THOCTh 00yCJIOBJICHHBIX HHEPIIUEH,

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

HanlpuMep, 4TO NPOUCXOONT IIpHU
TOPMOKCHHH HUIIN PE3KOM



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

MaHEeBpEe aBTOMOOWIIS, TOYEMY
HEBO3MOXHO MTHOBEHHO
MIPEKPATHUTh JIBHKECHUE

Ha BEJIOCUIIEeIe MM CaMOKaTe U
T. [I.

VY4eOHbIC cCUTYyauHy,
HalpaBJIeHHBIC HA OCO3HAHUE
IIeHHOCTH Oe3omacHoro odpasa
JKU3HU B COBPECMCHHOM
TCXHOJOTHICCKOM MHPE,
Ba)XHOCTH IpaBHJI 0€30I1aCHOTO
MOBEJICHHS Ha TPAHCIIOPT

3.3 Cwita. Bune! cun 14

bu6mmoteka [IOK
https://m.edsoo.ru/7f416194

AHanus npakTHYeCKUX
CUTyalui, B KOTOPBIX
MIPOSIBIISIETCS IEUCTBUE CHUIIBI
yIpyrocTs (ynpyrocts mMsua,
KpPOCCOBOK, BETOK JI€pPEBa U Ip.).
Ananu3 cuTyauui, CBA3aHHBIX C
SIBIICHUEM TSATOTEHHUS.
becena 06 ucropuu n
COBPEMEHHOM COCTOSIHUU
poccuiickoi (pU3NIecKor HAYKH;
Juasor, HanpaBJIeHHBIN Ha

BOCIIPUATHE 3CTETHUECKUX
KauecTB (PU3NUYECKON HAYKH: €€
TapMOHHMYHOTO TTOCTPOECHMUS,

CTPOTOCTH, TOYHOCTH,
JIAKOHUYHOCTH

Hroro no pazneny 21

Paznen 4. /laBiienne TBEPABIX TeJl, )KHAKOCTEH U ra3oB

4.1 Hasnenwue. [lepenaya naBneHus 3

Bubnuoteka LIOK

AHann3 1 00BbACHEHHE OIBITOB U



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

TBEPABIMH TEJIAMH, https://m.eds00.ru/7f416194 mnpakTHYECKUX CUTYyalluii, B
JKAIKOCTSAMH U Ta3aMHU KOTOPBIX HPOSIBIIACTCS CUIIA
JABJICHUSL.
Y4eOHbIC cCUTYyalNH,

HaIpaBJIeHHbIC Ha pPELICHHe
MPaKTHYECKUX 3a/1a4 (B
paMKax cembH,
o0pa3oBaTeNbHOM
OpraHu3aliu, ropoja, Kpas)
TEXHOJIOTHYECKON U
COLIMAJIbHON HAIPaBICHHOCTH,
TpeOYIOUINX B TOM YHCIIE U
(u3nUecKux 3HaHUII,

AnHanmu3 1 00bsICHEHHE

MPAKTUYECKUX CUTYAIHH,

JEMOHCTPHPYIOIIHMX MPOSIBICHUE

bu6mmoteka [IOK ABJIEHUS )KUIKOCTH U 3aKOHA

https://m.edsoo.ru/7f416194 Ilackans, Hanpumep MPOLECCOB
B OpFaHI/I3Me HpI/I
r71y0OKOBOITHOM HBIPSIHUU

JlaBiaeHHe KUJIKOCTH 5

Ananus 1 00bSICHEHHE OIBITOB U
MPaKTUYECKU
CHTYyallHii, CBA3aHHBIX C

bu6nuoreka [IOK

A
TMOChEpHOE IaBICHHE 6 https://m.edsoo.ru/7f416194

JerictBreM atMoc(hepHOTO
aBJICHUSL.
Pemienne 3anay Ha mpuUMeHEHHE

3aKoHa ApxuMe/ia U YCIOBUS
JleficTBUeE KUAKOCTH U Ta3a Ha but6mmoreka [IOK IJIaBaHUS TEJI.

N 3 .
MOTPY>KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194 ~ Huanor, HanpaBIeHHbIH Ha
BOCIIPUATHUE DCTCTUYCCKUX

KauecTB (PU3NUYECKON HAYKH: €€



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

TaPMOHHYHOTO TIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH,
JIAKOHHUYHOCTHU

CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH

Hroro no pazneny

21

Paznen 5. Pabora u MOIIHOCTB. JHepPIrus

51 PaGora 1 MmoutHOCTH

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

Pemenue 3ana4 Ha pacuér
MeXaHU4eCKOH paboThl U
MOIIHOCTH

VYueOHble cuTyanu,

HalpaBJIeHHbIC Ha
c(OpPMUPOBAHHOCTH HABBIKA
pedaexcuu, npU3HAHUE CBOETO
npaBa Ha OINOKY U

TaKOTI'o )K€ MIPpaBa y Ipyroro
YeJI0BEeKa;

5.2 [IpocTeie MexaHU3MBI

but6mmoreka [IOK
https://m.edsoo0.ru/7f416194

OO0Hapy>xeHue CBOWCTB MPOCTHIX
MEXaHU3MOB B PA3JIUUHBIX
WHCTPYMEHTAX U
MPUCTIOCOOJICHUSX,
UCTIONIb3YEMBIX B OBITY H
TEXHUKE, & TAKIKE B )KUBBIX
opraHusmax.

VY4eOHble cuTyaryu,

HaIlpaBJICHHBIC Ha
c(OPMHPOBAHHOCTH HAaBbIKA
pedaexcun, Mpu3HaHUE CBOETO
IpaBa Ha OIMMUOKY W TaKOTO JKe



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

npaBa y ApYroro 4ejaoBeKa;

5.3 MexaHnuecKkasi SHEeprHs

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

OO6cyxneHue rpaHmil
NPpUMCHHUMOCTH 3aKOHaA
COXpaHCHUA OHCPIUH.
becena 06 ucropuu u
COBPEMEHHOM COCTOSTHHH
POCCHICKOHN (U3NIECKON HAYKH;
VY4eOHble cUTyaIuH,
CBsI3aHHbIE C 00CYXIeHHUEM
OO0IIeCTBEHHO-3HAYMMBIX U
THYECKUX MpoOIIeM,
CBA3AHHLIX C IIPAKTUYICCKHUM
NPUMEHEHUEM JOCTIKEHUN
(bu3ukm
becena HanpaBnenHas Ha
HHTEPEC K IPAKTUYECKOMY
W3yYEHHIO MPO(DECcCHid,
CBSI3aHHBIX C PU3UKON

Hroro no pazneny

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12



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

8 KUIACC

HaumenoBaHue pa3jiesioB u
TeM NPOrpaMmabl

Ne i/

KoanuecTBo 4acoB

JJIeKTPOHHbIE

Bcero

KoHnTtpoJsb-
HbIE
padoThI

Mpaktu- (uuppoBkIie)
yeckue o0pa3oBaTe/bHbIE
padoThI pecypcbl

Bunanl gesiTeJILHOCTH
00y4aKIIMXCs C YYETOM
NporpaMMbl BOCTIMTAHUS

Pa3gea 1. TemioBbie ABJICHUSA

11 CtpoeHue u cBOWCTBaA BelleCTBa

1.2 TennoBbie mpoiecchl

21

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

8lce

bu6mmoreka [JOK
5 https://m.edsoo.ru/7f41

8lce

AHaIM3 TEKCTa JPEBHUX
aTOMHCTOB (HaIIpUMep,
¢bparmenTa moamel Jlykpenus
«O mpupoze Bemiei») ¢
M3J05KEHNEM 000CHOBAHMM
aTOMHOM TUIIOTE3bI (CMBICIIOBOE
yrenue). OueHka
yOeIMTEIEHOCTH ATHX
000CHOBaHMUIA.

Y4eOHbIC CUTYaIINH,

HallpaBJICHHBIC HA
c(hOpMUPOBAHHOCTH HaBBIKA
peduiekcun, npu3HaHUe
CBOETO MpaBa Ha OUIMOKY U
TaKOTO K€ IpaBa y Ipyroro
4eJI0BEKa,

Ananu3s cutyanuit
NPaKTUYECKOTO UCIIOIb30BAHUS
TETUIOBBIX CBOWCTB BEIIECTB U
MaTepHUaJoB, HAIPHUMED, B
EJISIX SHEProcOepeKeHHS:
TETUTON30JISIINSA,
sHEeprocOeperaroe KpbIIm,
TEPMOAKKYMYJISTOPHI H T. 1.
OO6cysxIeHne SKOTOTUIECKUX



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

Hroro no pazneny

28

MOCJIEICTBUIA MCIIOIb30BAHMUS
JBUTaTeNIeii BHYyTPEHHETO
CrOpaHUsl, TETUIOBBIX U
TUAPOSTEKTPOCTAHIIUN
Y4eOHbIe CUTYaINH, CBSI3aHHbIC
¢ 00CYyKIeHHEM OOIIECTBEHHO-
3HAYMMBIX M THYECKHX
npo0JieM, CBSI3aHHBIX C
NPaKTUYECKUM TIPUMECHEHUEM
JOCTIDKEHUH (pu3nKu

Bbecena, HanpaBieHHas Ha
0CO3HaHHE [IEHHOCTU
Oe3ormacHOro oopasa )KH3HH B
COBPEMEHHOM
TEXHOJIOTHYECKOM MUpE, C
AIIEKTPUYECKUM U TEIUIOBBIM
000pyOBaHNEM B JIOMAITHUAX
YCIIOBHSIX.

Paznen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS

DIIEKTpUYECKHE 3apsIbl.

bubmuorexa [JOK

PacniozHaBaHue U 00BbsCHEHUE
ABJICHUI

JJIEKTPU3ALUU B [IOBCEJHEBHOM
AKHU3HU.

Jnamnor, HanpaBJIeHHBIN Ha

2.1 3apsKEHHbIE Tela U UX 7 https://m.edso0.ru/7f41 = BOCHIPHSTHE SCTETHYECKUX
B3aUMO/ICHCTBHE 8lce KadecTB PU3NIECKON HAYKH: €&
TFapMOHUYHOI'O MOCTPOCHU,
CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTHU
2.2 [ToCTOSIHHBIN STEKTPUUECKUN 20 bubnuoreka [JOK Amnanu3 cutyanuit



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

TOK

https://m.edsoo.ru/7f41

8lce

MMOCIEIOBATEILHOTO U
MapajuieIbHOTO COeTUHEHUS
MIPOBOJTHUKOB B JIOMAaITHUX
JIEKTPUIECKUX CETSIX.
becena, HanpaBiieHHas Ha

OCO3HaHHE IIEHHOCTH
Oe3ormacHOro 00pasa KU3HH B
COBPEMEHHOM
TEXHOJIOTHUECKOM MUpE, C
ANEKTPUYECKUM H TEIIOBBIM
000pya0OBaHHEM B JTOMAIIHUX
YCIIOBUAX

bubmuoreka [JOK

AHanu3 cutyauuit
NPaKTUYECKOTO MPUMEHEHHUS
AIIEKTPOMArHUTOB (B OBITOBBIX

2.3 MarHuTHbI€ SIBICHUS 6 1 1.5 https://m.edsoo.ru/7f41 9
TCXHUYCCKUX YCTPOUCTBAX,
8lce HPOMBIIICHHOCTH, MEHIIHE)
VY4eOHbie cuTyanumu,
HallpaBJICHHBIC HA
c(hOpMHUPOBAHHOCTH HABBIKA
bubmmorexa LIOK pedrexcun, TpU3HaAHUE CBOETO
2.4 ONEeKTpOMarHuTHAsE UHIYKIHUS 4 https://m.edsoo.ru/7f41 = mpaBa
81ce Ha OMIMOKY U TAKOTO JKe MpaBa
y APYroro 4ejoBeKa;
Hroro mo pazueny 37
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10
Hl 68 3 145

[NPOT'PAMME



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

KoanuecTBo 4acoB DJIeKTPOHHBIE Buapl nessTeILHOCTH
Ne HaumenoBanue pasie/ioB u Kontpons- Ilpaktn-  (ungposbie) 00y4aloIHXCs € yHeToM
NporpaMMbl BOCTIMTAHUS
n/n TEM NPOrpaMmal Bceero HBIE qyecKHue 06pa30BaTeJ'IbHLIe
padoThI padoTbI pecypcnl
Pa3znea 1. Mexanuueckue siBJeHUSA
AHaIN3 )KU3HEHHBIX
CHUTYaIlHi, B KOTOPBIX
11 MexaHnueckoe JBUKEHUE U 10 1 bubnuotexa [HOK HPOSBISETCS
' CIIOCOOBI €r0 OIMUCAHUS https://m.edsoo.ru/7f4la4a6 OTHOCHTEIBLHOCTb
MEXAHUYECKOTO JBUKCHHUS.
AHanu3s U 00bsICHEHUE
. bubmnorexa [IOK SIBJIEHUI C UCIIOJIb30BAHUEM
1.2 BsaunmoneiictBue ten 20 1 3 1
https://m.edsoo.ru/7f41a4a6 BTOpOro 3akoHa Herotona
AHanu3 cutyanui B
OKpY KaIomIed >KU3HH C
bubmmorexa [JOK Py o
1.3 3aKOHBI COXpaHEHUs 10 3 httos://m.ed (741adag | CTO7E30BAHHEM 3AKOHA
ps://m.eas00.ru ada COXpaHCHHS UMITYJIbCA.
Hroro mo pazueny 40

Pa3gen 2. Mexanun4yecKue KOJIe0aHUA U BOJHBI

2.1 MexaHnueckue KoJjiebaHus

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

[Ipumenenue
MaTEeMaTHYECKOTO U
NPY>KUHHOT'O MasATHUKOB B
Ka4yecTBE MOJENEH s
ONMCaHus KoJieOaHUii B
OKpY KaroIlleM MUpE.



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

2.2

MexaHnueckue BOJIHBL. 3BYK

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

AHanu3 OpUruHaJIbHOTO
TEKCTa, MOCBIAIIEHHOTO
HCIIOJIb30BaHUIO 3ByKa (WK
yIbTPa3ByKa) B TEXHUKE
(3x0yoKaIMsl, yIbTpa3ByK B
MEJIUIIUHE U Jp.);
BBINIOJIHEHHE 3a/IaHUM 110
TEKCTY (CMBICIIOBOE UTEHUE)
becena 06 ucropuu u

COBPEMEHHOM COCTOSTHUM
POCCHICKOH (U3NIECKON
HayK

Hroro no pazneny

Pa3nesn 3. DjieKTpOMarHuTHOE M0Jie U 3JIEKTPOMATHUTHBIE BOJIHBI

15

31 DNeKTPOMarHuTHOE TOJIe U 6 bubnmnoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nes 4. CBeToBbIe sIBJICHUS
AHanu3 peHTIeHOBCKHX
CHHMKOB 4€JIOBEYECKOT0
opraHusma.
AHanu3 TeKCTOB,
OIMUCBIBAIOIIUX ITPOSBICHUSA
3aKOHBI PacIpOCTPAHEHHUS bu6mmoreka [JOK
4.1 6 9JIEKTPOMArHUTHOTO
cBeTa https://m.edsoo.ru/7f41a4a6
WU3J1y4YEHHUs B IPUPOJIE:
JKUBBIC OpraHU3MBbI,
U3ITY4YCHUS] HEOSCHBIX TeJ
(cMBICIIOBOE YTEHHE).
4.2 JIMH3BI U ONITUYECKHUE 6 bubnuotexa [JOK PacnioznaBanme siBJIeHUI



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

npubopHI

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

OTpa)KeHI/ISI 58 HpeJIOMJ'ICHI/IH
CBETa B [TOBCEIHEBHOM KU3HHU.
Amnanns n o0bICHEHHE
SIBJIEHUS OIITUYECKOTO
MHUpaxa.

AHanu3 siBICHUI
OJIN30PYKOCTH H

Paznosxenune 6emoro cBera B bu6mmoteka [IOK
4.3 3 httos://m.ed Ti41adag | PHO3OPKOCTH, IPHHIyIA
CHEKTP ps://m.eds00.ru 2436 | | icTBUs 0UKOB
Hroro no pazgeny 15
Pa3pen 5. KBanToBbI€e IBJICHUSA
51 Hcnyckanue u norsouieHne 4 bubnmnorexka HOK
' CBETAa aTOMOM https://m.edsoo.ru/7f41a4a6
AHanmm3 OMOJIOTMYECKUX
WU3MEHEHUH, MPOUCXOISIINX
10/ ICHCTBUEM
PpaanOaKTUBHBIX H3queHHﬁ.
Hcnonp3oBanne
pPaZnOaKTUBHBIX U3yYCHUH B
MEIMIIIHE
but6mmorekxa [IOK
5.2 CrtpoeHre aTOMHOTO sijipa 6 _ 1 Yuebuere cuTyanuy,
https:/m.edsoo.ru/7f41a4a6  cpssanmbIe ¢ 0OCYXKICHIEM
00IIECTBEHHO-3HAYNMBIX 1
THYECKHUX TPOoOIIeM,
CBA3AHHLBIX C IIPAKTUYCCKHUM
MIPUMEHEHHUEM TOCTHIKEHUI
(buzuku
5.3 SAnepHble peakun 7 but6mmoreka [IOK Obcy>xeHHe IepCIIeKTHE

HCIIOJIb30BaHUsA



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

yIPaBIsIEMOTO
TEPMOSIIEPHOTO CUHTE3A.
OO6cyxaeHne NpeuMyInecTB U
AKOJIOTHYECKUX MPOOIIEeM,
CBSI3aHHBIX C AJIEPHON
JSHEPreTUKON
becena 06 ucropuu u
COBPEMEHHOM COCTOSIHUH
poccuiickoit puznyeckoi
HayKH;
VYuebHble cuTyaruu,
CBSI3aHHBIE C 00CYXKIEHHEM
OO0IIeCTBEHHO-3HAYNMBIX U
THYECKUX MpoOIIeM,
CBSI3aHHBIX C TPAKTHYECKUM
NPUMEHEHUEM JJOCTIKEHUN
¢buzuku
VY4eOHble cuTyaruu,
HaIpaBJICHHbBIC Ha
NpUMEHEeHne (PU3NIECKUX
3HAHMH JUIS pelIeHHs 33/1a9 B
00J1acTH OKpPY>KaIOIel Cpe/ibl,
TUIAHUPOBAHUS TIOCTYIIKOB U
OLIEHKHU MX BO3MOKHBIX
MHOCJIEACTBUM I
OKpYXalolIel cpe/pl;
0CO3HaHME TI00ATHLHOTO
XapakTepa SKOJIOTHYECKHX

po0JieM U MyTel UX peleHus

Uroro no pazgeny 17
Pa3nea 6. IloBTopuTe1bHO-00001IaK01M I MOYJIb
6.1 [ToBTOpEeHME M 000OIIEHNE 9 2 but6mmoreka [IOK



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

coJiepkaHus Kypca (U3HKH 32
7-9 xnacc

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

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27
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