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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€ToMm ¢eaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuxcsi M OpraHu3alyi0 H3y4eHUs
¢u3MKN Ha AEATeTbHOCTHOW OcHOBE. B mporpamme mo (usmke y4HUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00I1IeTO 00pa30BaHMUs.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Yy4YEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOTO COACpKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroXCs.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENbIO OKa3aHUS METOIUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMMBbl IO YI€OHOMY TPEIMETY.

dusuka ABISAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUIH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPa, MPEIOCTaBIsET HauOoiee sICHbIC
00Opa3Ipl MPUMEHEHHs] HAYYHOTO METOZa MO3HAHMSI, TO €CTh CI0co0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

OpnHa W3 TIaBHBIX 33724 (HU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEepeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIC
JI0Ka3aTeNbCTBA JUIS TOTyYSHHS BHIBOJIOB.

[lenmn wusyueHus ¢GU3WMKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «®Dduszuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (poToKos oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Henan nzyuyenus Guankm:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUS U (popMHpOBaHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa U3yUeHHsI OCHOB
CTPOCHUS MaTepUH U PyHIaMCHTAJIBHBIX 3aKOHOB (DU3HKU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH ISl Pa3BHTHS JAPYTHX
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 Ielield mporpaMMbl 10 (U3MKE HA YpPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TTOJTyYCHHBIX 3HAHUI;

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

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
nabopaTopHble paOOTBI M OKCHEPUMEHTANbHBIC HCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ UH(pOpMaIell PU3NIECKOro COAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu Ipo¢eCcCHOHATBHON JAeATSILHOCTH, CBA3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha uzydyenue usuku (6a30BBIM YpOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETroO

oOpa3oBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJEN0), B 8
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 gyaca B HeZel0).

[Ipennaraemeiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHHUS



7a00paTOPHBIX PadOT M OMBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
0Oy4Jaromnuxcs, CIHUCKa AKCIICPUMEHTAIBHBIX 3a/JaHHM, MpeIaraéMblX 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 npupoabl. PU3HYECKHUE SBICHUS:
MEXaHUUYECKHUE, TEIJIOBBIE, DJIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBHIE.

®duznueckre BeMMUUHBIL. M3MmepeHue Qu3nueckux BeluyuH. Duznyeckue
npubopsl. [lorpenrHocts u3mepeHuit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢u3uka u Jpyrue eCTeCTBEHHbIE HAyKH H3y4aloT MPUPOSIY.
EcrecTBeHHO-HAyUHBI METOJ TMO3HAHUS: HAOJIOJICHHE, IMOCTAHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUM ¢ MTOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHbIC, CBETOBbBIC
SIBJICHUSL.

2. Dusuyeckue MpuOOPHI U MPOLEIypa MPSIMBIX U3MEPEHU aHAJIOTOBBIM U
U (GPOBBIM PUOOPOM.

Jlabopamopnvie pabomel u onvimel.

1. OmnpenesieHHe IIEHBI IeJICHUS IIKaIbl K3MEPUTEIBHOTO Mprbdopa.

2. M3mepenue paccTOsTHUN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.

4. OmpezneneHue pa3MepoB MajbIX TEN.

5. M3mepenue temmeparypbl MpU MOMOIIU >KUJIKOCTHOTO TEepMOMETpa U
JaTyuKa TeMIIepaTyphl.

6. IlpoBenenue uccienoBaHus MO MPOBEPKE TUIOTE3bl: JAIBHOCTH IMOJETA
IapuKa, MyIMEeHHOTO TOPU30HTAILHO, TeM OOoJIbIlie, YeM OO0JbIle BHICOTA
mycKa.

Paznean 2. IlepBoHayajibHbIEe CBeJeHUS 0 CTPOCHUM BellleCTBA.

Crtpoenue BemiecTBa: aTOMbl W MOJICKYJbI, HX pa3Mepbl. OmbIThI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBr>kenne dacTtul, BemlecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
temriepaTypoii. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE ra30B, KUJIKOCTEN M TBEPIBIX
(kpuctamnmyeckux) Tesl. B3anMoCBsA3b MEXJy CBOMCTBAMHM BELIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. 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

dboTorpaduii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3auMonencTBue Ten Kak MpUYAHA
U3MEHEHHSI CKOPOCTH JBWXEHUsA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cuita Kak XapakTepUCTHKa B3auMoAeucTBHs Tesl. Cuina ynpyroctd M 3aKoH
I'yka. 3MepeHue cuiibl ¢ MOMOUIBIO AUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CUJIA
TskecTd. CHila TSDKECTH Ha Jpyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuna TpeHUs.
TpeHue CKOJIbXKEHUS U TPEHUE MOKos. TpeHre B IpUPOIe U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHme MexaHMUeCKOTo JIBIKCHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOIUHENHOTO JIBUKECHUS.
3. HaOmronenue sBieHUS HHEPLIUH.
4. HaOmroneHrue u3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEIL.
6. CnoxxeHue CuJjl, HalpaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopnsie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIM AJEKTPUUECKOT0 aBTOMOOMJIS U TaK Jaliee).

2. Ompenenenne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa TI0
HAKJIOHHOM TIOCKOCTH.

3. OmnpexeneHue MIOTHOCTH TBEPAOTO Tea.



4. OmbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbkeHus (aedopmariyn)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBL.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

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 TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH Ilackans. [IHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajokc. Coobmatroiuecs cocynbl. ['unpaBinueckue MeXaHU3MBbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. lIpuumHbl CyliecTBOBaHUS
Bo3aAylHON oOonouku 3emsd. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuOops! 17151 U3MEPEHUS ATMOC(PEPHOTO TABICHHUS.

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

Jlemoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUs )KUJKOCTHIO U Ta30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.

3aBHUCHUMOCTH BBITAJIKMUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcIiioBUE IUIaBaHus Tell: IJIaBaHUE WK OTPY>KEHHE Te B 3aBUCUMOCTH OT
COOTHOILIEHHSI INIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopusie pabomul u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NMOTpyKEHHOHN B
KUIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CHUJIbI, JCHCTBYIOIIEH Ha  TEJo,
[IOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B KHUJKOCTH, OT MacChl TeJa.
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4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTbh BBITAJIKUBAIOIIECH CHIIBI,
JEUCTBYIOLEH Ha TEJIO B )KMJIKOCTH, OT 00bEMA NOrPYKEHHOM B )KUJIKOCTh
YaCTHU TEJIA U OT IUIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WIM KOHCTPYUPOBAaHUE JIOAKM U
OIpEJICIIEHUE €€ TPY30NOABEMHOCTH.



Pasznen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckast padota. MOIIHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecHs pblyara. [IpumeHeHne npaBuiia paBHOBECHs pbldyara K 0J10Ky. «30510To€
npaswiio» Mexanuku. KIIJI npocteix mexanu3zmoB. IIpocTeie MexaHU3MBbI B ObITY U
TEXHUKE.

Mexanuueckass 3Heprusi. KuHeTnueckas H NMOTEHIUANbHAs 3HEPIHUS.
[TpeBpaleHre 0JHOTO BUIa MEXAHUUECKOW SHEPIUU B JIpyroi. 3aKOH COXpPAHEHUs
HHEPrUH B MEXAHUKE.

Hemoncmpauuu.

1. IlpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomol u onvimeol.

1. Omnpenenenue paboThI CUIIbI TPEHUS IIPYU PABHOMEPHOM JIBUKEHUU TEJa I10

TOPU30HTAJIbHOM ITOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Hzmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. V3yueHune 3aKOHA COXPAHEHUs MEXAHUYECKOM YHEPTUH.
8 KUIACC

Pa3znen 6. TermioBble siBJIeHMS.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUU CTPOECHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUHU.

Mopgenu TBEPAOro, >KUJAKOTO M Tra3000pa3HOr0 COCTOSHHUM BEIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObSICHEHHUE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPHABIX TEJI HA OCHOBE IIOJIOKEHUU MOJEKYJSPHO--KUHETUYECKOW TEOPHH.
CmaunBaHue U KallWUISIPHBIE SIBJICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temmneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABHMXKCHHS
yactull. BuyTpeHnHsisi sHeprusi. CrnocoObl U3MEHEHUsS BHYTPEHHEH JHEpPruu:
TerIonepeaaya u CoBepiieHue padoTsl. Bubl Terionepeaaun: TeIIONpOBOHOCTD,
KOHBEKIIUS, U3ITyYEHUE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeruiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oananca. IlmaBieHue u
OTBEpACBAHUE KPUCTAUIMUECKUX BEIIECTB. YJeibHas TeIJIoTa IUIaBJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenuwe. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOTro
JIaBJICHHUSL.

BnaxxHocth Bo3ayxa.

DHeprust TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUS.



[TpuHiuner padotel TemnoBbix aurareneil KIIJ[ TtemmoBoro nBurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHMs U MPEBPALEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.
5
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HaGmroienre 6poyHOBCKOTO JIBUKEHUS.

Hab6mronenune nuddysun.

HaOnronenue siBneHnii cMauMBaHUs M KaMWIISIPHBIX SIBICHUU.
HaOGmroieHre TenioBoro pacuimpeHus Ted.

W3MeHeHne naBieHUs ra3a Mpd WU3MEHEHHH o0bEéMa M HarpeBaHUM WM
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bunae! Tenmonepenayn.

OxnaxJaeHue IPU COBEPIICHUN PaOOTHI.

HarpeBanwue npu coBepiieHUH padOThl BHCIIHUMU CHJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habnrogenue noctosiHCTBA TEMITEpaTyphl P MJIaBJIECHUU.
13.

Mopenn TemIOBbIX ABUTaTEIICH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OneIThl MO HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

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

[IpoBepka rUMOTE3bl JUHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHHs BHYTPEHHEH DSHEpPruuM Tejla B pe3ysibTaTe
Terionepeaayn U padboThl BHEUTHUX CHUJL.

UccnenoBanue siBIEHUS TEIIOOOMEHA TPU CMEIIMBAaHUU XOJOIHOW H
ropsiyer BOJIBL.

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

Onpenenenue yaeabHOU TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanne mpouecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. djekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.



OnekTtpuzanus Tel. J[Ba poaa 3iekTpuyueckux 3apsiaoB. BzaumoneiicTBue
3apsbKeHHBIX  Ten. 3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEIAMH).

Onekrpudeckoe mnoJie. Hanpsxk€HHOCTh 3iieKTpuueckoro noiis. IlpuHnmm
CYNEPIIO3ULINU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SICKTPUUECKUN 3apsil.
Crpoenue aroma. IIpOBOOHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS DIJIEKTPUYECKOrO TOKAa.
HcToOYHUKU TIOCTOSIHHOTO ToOKa. JIeWCTBUS AJIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKEHUE.
ComnpoTuBiieHHE NPOBOJHHUKA. YEIbHOE CONMPOTHUBJIECHUE BemlecTBa. 3akoH OMma
JU1s1 ydacTka uenu. [locnenosarenbHoe U MapajuiesIbHOE COEIMHEHNE IPOBOIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE MarHuThL. B3anmMoencTBrE NOCTOSSHHBIX MATHUTOB. MarHutHoe
nosie. MarautHoe mosie 3eMJIM W €ro 3HauyeHHWe i Ku3Hu Ha 3emie. OmnbIT
Opcrena. MarHuTHOE NoJie AIEKTPUYECKOTO ToKa. [[puMeHeHne 31eKTpOMarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
IIOCTOSAHHOTO TOKa. lMcnonp30BaHHWE JJIEKTPOJABUTATENECd B  TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekTpoMarHuTHOM uHAYKuuK. [IpaBuno Jlenua.
DIJIEKTPOTreHEPATOP. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUN HAa BO3OOHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DIeKTpu3anus Tel.

JIBa posa 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpoBOHUKH W TUAIEKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOYHMKHN OCTOSIHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.

11. ['a30BbIii pa3ps.

12. I3MepeHue cuiibl TOKa aMIEPMETPOM.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

W3mepeHne 3eKTpUYeCKOr0o HAPSKEHNS BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTHBIICHUN.

B3anmonencTBre MOCTOSHHBIX MAarHUTOB.

MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs NIOJIOCOB MarHNTA.
MonenupoBaHuEe MarHUTHBIX I1OJIEM MOCTOSTHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleficTBHEe MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.
DIIEKTPOABUIATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW WHTyKIHH.

Omneiter apanest.

3aBUCHUMOCTh HANPABJICHUS HWHAYKIHOHHOIO TOKa OT YCIOBHM €ro
BO3HHKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimeol.

1.
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10.
11.

12.

13.
14.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JABJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3Mmepenue u peryJupoBaHue CUIIbl TOKA.

N3MmepeHune u peryJnpoBaHue HANPsKEHUSI.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnBbITHI, JEMOHCTPUPYIOLTHE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOro
CEUYEHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWJIBl TOKa TPU MMapaJUICTLHOM COCIUHCHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AITEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHIIBI TOKA, MAYILETO YEpe3 JaMIIOUKy, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenue KIIJ] HarpeBaTess.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.



15. VI3y4eHrue MarHuTHOTO MOJIsi TOCTOSTHHBIX MAarHUTOB MIPU UX 00bEAMHEHUHU
Y Pa3JICIICHNH.

16. MccrenoBanue 1€MCTBUS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. ONBITBI, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh CHJIbl  B3aWMOJICHUCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA U HAITPABJICHUS TOKA B KATYIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl 3JE€KTPOABUTATETIS.

20. 3mepenue KII/] anekTpoaBuraTeibHOM yCTaHOBKH.

21. OnBITBI TIO HUCCIEOOBAHUIO SIBJICHUSA DIIEKTPOMArHUTHOM WHIYKIUU:
MCCIIEIOBAHUE H3MECHEHUM 3HAYEHHs W HaNpPABJICHHUS WHIAYKIMOHHOTO

TOKA.
9 KJIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwkeHHE. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTb T€Jla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHOe nBrkeHue. (CBoOomHOe
naaenue. OnwiTel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon um wactora oOpalleHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTona. Bropon 3akon Herorona. Tpertuii 3akon HeroTtoHa.
[IpyHIMT Cyneprno3uuun CHJL.

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

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
naneHusa. JBuwkenue mianer Bokpyr Comuma. IlepBasg kocMmuyeckasi CKOPOCTb.
HesecoMocTs 1 nmeperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOGCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpaiieHusi. MoMeHT cuiibl. LleHTp TsxecTw.

Nmnynsc tena. MI3MeHeHne umnyibca. VIMITynbC chiibl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTHBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
Tperust. CBs3b dHEpruu u padbotel. [loTeHnnanbpHast SHEPTHs Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHEprus cxxaTon npyxuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKON 3HEPIHH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
DHEPIUH.

Hemoncmpauyuu.
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9.

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

Habnronenne MexaHn4ecKoro JBUKEHUS Tela OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEeHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHHUS.
HccnenoBanre Npu3HaKOB PABHOYCKOPEHHOTO JIBUKECHUS.

HabGnronenue 1BM>KEHMS Tela IO OKPYKHOCTH.

HabGmronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JABUKEHUHU OTHOCUTEIBHO
KaOuHeTa (QU3UKU.

3aBHCHUMOCTh YCKOPEHHS Te€Ja OT MAcChl T€ja M JIEWCTBYIOIIEH HAa HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3MmeHeHue Beca Tesa Ipu yCKOPEHHOM JBHKECHUMU.

[lepenaya uMIryabca Ipu B3aMMOJEHCTBUH TEL.

[IpeoOpa3zoBaHus SHEPTUM MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHre NMITYyJIbCA PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHue UMITYJIbca IPU a0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.
HabroieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHne MEXaHUYECKON SHEPTrUuU pH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOW JHEPTUN NIPU JIBUKEHUU TEJIa MO AEHCTBUEM
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
HIapyKa 1Mo HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBUKEHHUH IO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTH IYTHU OTHOCSITCA Kak psifi HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenune kodhGUIMEHTa TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.



9. OmpeneneHue padOTHI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBIKEHUH TeJa T10
TOPU30HTAIBLHON TOBEPXHOCTH.

10. Onpenenenrie padbOTHl CWIBl YINPYrOCTH TP TMOABEME Tpy3a C
HCIIOJIb30BaHUEM HETIOIBHYKHOTO U TIOIBUKHOTO OJIOKOB.

11. I3y4deHue 3aKOHa COXPAHEHUS IHEPTUU.

Paznen 9. Mexannuyeckue KoJie0aHMsl M BOJIHBI.

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

3aryxatomue  koneOanus.  BwiHyxkaeHnesle — konebanus.  Pe3onanc.
Mexannueckue BOJHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. I[IpomonbHble U
MONEpEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3ByK. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHOpa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

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

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnrogenue BIHYKAEHHBIX KOJI€OaHW U PE30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).

Habmrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnvie pabomel u onvimel.

1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHMM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOTHl U IEPHOJia KOeOaHUi MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJICOAHH MOABEIICHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.

4. WccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJICOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TiepHoJia KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbIThI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh Iepuoia  KosieOaHuid
MPYXKUHHOTO MAsITHUKA OT MAacChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOJHOTO MaECHUS.

Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
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DONEeKTpOMarHuTHOE  MoJie.  DJIEKTpOMAarHuTHble  BOJHBL.  CBoOMCTBa
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 CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Paznen 11. CBeroBble SIBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  IIpsamonunHeriHoe
pacnpoctpanenue cBera. 3atMenust Connna u Jlynsl. Otpaxenue cera. [mockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

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

JIunza. Xox myuent B muH3ze. OnTudeckas cucrema goToarapara, MUKpOCKOIa
U Telieckorna. ['na3 kak ontudeckas cucremMa. biim3opykocTs 1 JanbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbloToHa. CrokeHue
CIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenuie n300pakeHUM B MJIOCKOM, BOTHYTOM U BBHIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

Xox 1yder B paCCEUBAIOIIEH JIMH3E.

[Tonyuenue n300pakeHU C TOMOIIBIO JTUH3.
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[Tpuniun geictBus ¢hoToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Moaens rnasa.

11. Pa3noxenue 6e50oro cBera B CIEKTP.

12. [lomyuyenue 6e0ro0 cBETa MPH CI0XKEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnsie padomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXKeHUsI CBETOBOIO Jydya OT yria
naJICHuUs.

2. M3yueHue xapakTepUCTUK U300pa’KeHHUs MPEAMETA B TUIOCKOM 3€pKaje.



3. HccnenoBanue 3aBUCHMOCTH yIUIa MPEJIOMIIEHUS CBETOBOIO Jiy4ya OT yIJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlomydeHue n300pakeHHI C MOMOILBI COOUPAIOLIEH JTHH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSHUS U ONTHYECKON CHIIBI cCOOMparolei
JIVH3BI.

6. OMNbITHI 10 Pa3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OmBITHI TI0O BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIOJCHHUH 4Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

Omnwitel Pesepdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue u NMoriomeHne cBeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. HykioHHas wmoxaenb atomMHoro snpa. M3orombl. PannoakTuBHbBIE
npeBpaieHus. [lepron momypacmnana aTOMHBIX SIIEP.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3p MAacChl W JHEpruu. Peakuumm cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

SnepHas sHepreTuka. J{eMCTBUS pPagMOAKTUBHBIX H3JIyYEHUW HA IKHUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3TYyUYEHHUS U TIOTJIONICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ComekTp BoAopoza.

4. HaGmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U MIPOTYKTOB.

Jlabopamopnsie pabomel u onvimel.

1. HalnroneHue CIUIONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccnenoBanue TpPEeKOB: M3MEPEHHE SHEPIUU YACTUIIBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpPUTEIBLHO-00001IAKOINNH MOAYIb.

[ToBTOpUTENHEHO--0000IITAONNN MOYJTH TIPEIHA3HAYCH JIJIsI CHCTEMAaTHU3aIuN
1 00001IEeHUS TTPEIMETHOTO COJIEP KaHUs U OTBITA IEATEIIbHOCTH, TPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (U3MKH, a TakKe JJIsi MOJATOTOBKM K OCHOBHOMY
TOCYJapCTBEHHOMY 3K3aMeHY MO (GU3HKEe N1 00ydYaroluxcs, BBIOPABIINX 3TOT
y4eOHBIN MpeIMeT.

[Ipu U3ydYeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00OECHeunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U



METaNpeAMETHBIX  IUIAHUPYEMBIX  pE3yJabTaTOB  OOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAYy4YHass IPAMOTHOCTh: OCBOCHHME HAYyYHBIX METOJOB HCCIIEIOBAHUSA
SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3MdecKue
ABJICHUSI, TPUMEHSS TMOJYy4YEHHbIE 3HAHWS, pelmaTh 3aJadyd, B TOM YHCIIE
KA4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMIIHATBHO IEITEILHOCTHBIN XapaKTeP JAHHOTO pa3jena peaanu3yeTcs 3a
CYET TOTO, UTO O0YUAIOIIMECS BBITIOIHSIOT 3aJJaHUsI, B KOTOPBIX UM TMpeIaraeTcs:
HAa OCHOBE IIOJIyYEHHBIX 3HAHUN pacro3HaBaTh M HAYYHO OOBSICHITH
bu3nuecKkue BICHUS B OKPYIKAIOIIEH NMPUPO/IEe U TOBCEAHEBHOM JKU3HU;
UCII0JIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YHUCIIE I MPOBEPKHU THIOTE3 U MOJIYUYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSICHSITh HAy4YHbIC OCHOBBI HamOOJie€ Ba)KHBIX JIOCTMXKEHHUM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHbBIX NCTOUHUKOB
DHEPrUU Ha OCHOBE 3aKOHA IPEBPALLCHUS U COXPAHECHUS BCEX U3BECTHBIX BUJIOB
SHEPIHUH.
INNIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBLHIETI'O OBPA3OBAHUA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yIbTATOB.

B pesynbTaTe n3ydyeHus: GuU3NKA Ha ypOBHE OCHOBHOI'O 00IIIero o0pa3oBaHUs

y oOyuatomerocsi 0yayT cOpMUpOBaHbI CIEAYIOIIME JTUUHOCTHBIE PE3YJIbTaThl B

YacTH:

e 1) MaTpMoOTH4YECKOr0 BOCIMTAHUA:

e — MPOSABJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKON
(duznyecKoil HayKu;

e — IIEHHOCTHOE OTHOLICHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX--(DU3HUKOB;

e 2) rpakIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e —TOTOBHOCTb K aKTUBHOMY YUYaCTHIO B 00CYX ACHUH OOIIECTBEHHO 3HAUUMBbIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
busuKy;

e — OCO3HAHHWE BAXKHOCTU MOPAIBHO--3TUYECKUX MPUHIUIOB B ACATEIHHOCTU
YYEHOTO;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e — BOCHPUATHE ICTETUYECKUX KauecTB (PM3UYECKON HayKu: €€ TapMOHUYHOTO
MIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOIO NMO3HAHMS:



— OCO3HAaHUE IEHHOCTH (U3MYECKOW HayKh KaK MOIIHOTO HHCTPyMEHTa
II03HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEH
KYJBTYPBIL;

— pa3BUTHE HAy4HOH II0003HATENBFHOCTH, MHTEpPECa K MCCIEeI0BATEIbCKON
NEATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYPbl 310POBbSi M  3MOLMOHAJBHOIO
0J1aronoJIy4us:

— OCO3HaHHE IIEHHOCTH O0€30MacHOro o0pa3a KU3HHU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUPE, BAXHOCTU TNpaBUJl OE30MaCHOrO IOBEACHUS Ha
TPaHCIOPTE, HAa JOpOrax, C SJIEKTPUUECKUM U TEIJIOBHIM OOOpYy/IOBaHUEM B
JOMAITHUX YCIIOBHUSIX;

— chOpMUPOBAHHOCTb HaBbIKa pehJIEKCUU, IPU3HAHKE CBOETO MpaBa Ha OIIHOKY
Y TAKOI'0 e MpaBa y APyroro 4eJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE ydYacTHU€ B pPEIICHUWU MPaKTHYECKUX 3a/ady (B paMKaxX CEMbH,
oOpa3oBaTeNbHOM  OpraHM3allid, ToOpojia, Kpas) TEXHOJIOTUYECKOW U
COIIMAJILHOM HAPAaBJIECHHOCTH, TPEOYIOIIUX B TOM YHUCJIC U PU3HMUYECKUX 3HAHUM;
— UHTEPEC K MPAKTUUECKOMY U3YUYEHHUIO podeccuid, CBSI3aHHBIX ¢ (DU3UKOI;

7) 3K0JI0THYeCKOr0 BOCIIUTAHMS

— OpHUEHTAllUi Ha TMPUMEHEHHE (PU3NYECKUX 3HAHWUW I PEIICHUs 3aaad B
00JIaCTU OKpY’KAIOIIeH Cpenapl, TJIAaHUPOBAHHUS TIOCTYNKOB W OLIEHKH HUX
BO3MOXHBIX ITOCJIEICTBUU JIJIs1 OKPYKAIOIIEN CPEbI;

— OCO3HaHHE TI00ATBHOTO XapakTepa HKOJIOTHYECKUX MpoOJIeM U MyTed HX
pelieHus;

8) aganTanum Kk M3MEHSIOMIUMCH YCJOBHAM COLMAJIBLHON W NMPHPOIHOM
cpeabl:

— MOTpeOHOCTh BO B3aUMOJCHCTBUM TIPU BBIMIOJHEHUH HCCICIOBAHUM U
MPOEKTOB (DM3UYECKONW HAIMPaABICHHOCTU, OTKPBITOCTH OMBITY M 3HAHUSAM
IPYTUX;

— TIOBBIIICHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO
NeATEIIbHOCTD;

— MOTPEeOHOCTH B (DOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe (DOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SIBJICHUSIX;

— 0co3HaHuEe NePUITMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
bu3uKy;

— IUTAaHUPOBAHHUE CBOEr0 PAa3BUTUS B MNPUOOPETEHUM HOBBIX (PUIMYECKUX
3HaHUM;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U IPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (DU3HUECKUX 3HAHUM;



e — OIICHKa CBOMX JICUCTBUU C y4€TOM BIHMSHHMS Ha OKPYXKAIOIIYIO Cpeny,

BO3MOKHBIX T'JTOOQIBHBIX HOCJ'IGI[CTBHFI .

METANIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBOeHMs IPOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus y oOyugaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCAIbHBIC YICOHbBIE NCHCTBUS,

KOMMYHUKATHUBHBIE  yHUBEpPCAJIbHbIE  Y4Y€OHbIE  JICHCTBUS,  PETYJSTUBHbBIC
yHHUBEpCaJIbHbIEC yUeOHbIE TEHCTBUS.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble IlCﬁCTBPISI

Ba3oBnle Jjornueckue a1eicTBUA:

BBEISIBIIATH W XapaKTEPU30BaTh CYIICCTBCHHBIC NPH3HAKH OOBEKTOB
(ssBNIEHUN );

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALIUU, OCHOBAHUS TS
000011IeHNs U CPAaBHEHUS,;

BBISIBIIATH 3aKOHOMEPHOCTH W TMTPOTUBOPEYHS B pacCMaTpPUBaEeMbIX (pakTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PH3NISCKUM SIBICHHSIM;
BBISIBIIATH TPUYMHHO--CJICJICTBEHHBIC CBSI3W TPU HM3yYCHHH (PHU3NUCCKUX
SIBJICHUI Y TIPOIIECCOB, JI€TIATh BBIBOJIBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, BBIIBUTATh THUIIOTE3bl O B3aUMOCBS3SIX
(bU3NYECKUX BEJINYNH;

CaMOCTOSATEILHO BRIOUPATH CITOCO0 peleHus yueOHOH (hr3ndecKoit 3aaaun
(cpaBHEHHE HECKOJIbKUX BapMAaHTOB pEIICHHs, BBIOOp HaumOolee
MOAXO/ISIIETO ¢ YIETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

WCITOJIB30BaTh BOIPOCHI KaK MCCIICOBATEIIbCKUI HHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH 10 CAMOCTOSTEIIFHO COCTABIICHHOMY TIIaHY OITBIT, HECITOKHBIH
bu3MYeCKuil IKCIIEPUMEHT, HEOOJBINOe HCCAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHMBaTh Ha TPUMEHUMOCTh H JOCTOBEPHOCTh HMH(OPMAIIHIO,
TIOJTYYCHHYIO B XOJI€ MCCIICIOBAHUS MJIH SKCIICPUMCHTA;

CaMOCTOSITENTLHO (DOPMYITHPOBATH 000OIIEHUST W BBIBOJIBI MO Pe3yJibTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3HUUECKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATh MPEIIIONOKEHUSI 00 X Pa3BUTHH B HOBBIX
YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ nundopmanmeii:



NPUMEHSTH Pa3IUYHbIC METOIBI, HHCTPYMEHTHI M 3alPOCHI ITPH TOUCKE U
orbope WHGOPMAIIUU WM JIAHHBIX C yYETOM MNPEIIOKCHHON ydeOHOMH
bu3ngecKoi 3a1a4u;

aHAJTM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIIPETUPOBATH MH(GOPMAIIHIO
pa3IM4YHBIX BUOB U POPM MPEICTABIICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTHMAJbHYIO (OpMy MpeAcTaBIICHUS
uHPOpMAIlMM W WLIIOCTPUPOBATh peIIacMble 3aJa4d  HECIOXHBIMU
CXeMaMH, JuarpaMMaMK, HHOU TpapuKor U UX KOMOUHAIIUSIMHU.

KoMMmyHMKaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe HedCTBHA:

B XoJie 0OCYyXKIeHUs y4eOHOro marepuana, pe3yabTaToB J1ab0paTOPHBIX
paboT 1 IPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC HAa PEIICHUE 3aJadyd W TOJJICpIKaHHC
OJ1aroxenaTeIbHOCTH OOIICHHUS;

COTIOCTABJISATh CBOM CYXKIEHHUS C CYXICHUSIMH JPYTUX YYaCTHHUKOB
auanora, OOHapyKHUBATh Pa3INIUE M CXOACTBO ITO3HIIHI;

BBEIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;
MyOJUIHO TPEICTABIISATh PE3YIbTAThl BEITIOJHEHHOTO (PH3NYECKOTO OIBITA
(9KCIIeprMEeHTa, UCCIIeI0BaHUs, TIPOCKTA);

MMOHUMATh U UCIIOJIB30BaTh MPEUMYIIICCTBA KOMAHIHOW U MHIUBHIYaJIbHON
paboThI MpU PEIIEHUH KOHKPETHOU (pU3nYecKoi mpoOieMbl;

MPUHUMATh IIEJIM COBMECTHOM ACATEIBHOCTH, OPTAaHW30BBIBAThH JICHCTBHUSI
mo e€ JOCTIKCHHUIO: paclpeNeNiaTh POJH, OOCYXJIaTh MNPOLECChl U
PEe3yJbTaThl COBMECTHOM pabOThI, 00001I1aTh MHEHUSI HECKOJBKHUX JIFOICH;
BBITIOJTHSATH CBOIO YacTh pabOThI, TOCTUTAsT KAaY€CTBEHHOT'O Pe3yJbTara Io
CBOEMY HAITPaBJICHUIO U KOOPAUHUPYS CBOU JACUCTBUS C IPYTUMHU YICHAMH
KOMaH/IbI,

OIICHMBATh KA4e€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENEHO C(OPMYITHPOBAHHBIM YUYACTHUKAMH B3aHUMOICHCTBHUSI.

PeryasiTuBHbIC yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYaIMsaX, TPEOYIONUX
JUTSL petieHust GU3NIECKUX 3HAHUM;

OPHUEHTHUPOBATLCS B  PA3JIMYHBIX TOAXOJaX TMPUHATHS  PEIICHHUMA
(MHIMBUAYyaTbHOE, TIPUHSITHE PEIICHWS B TPYIIE, MPUHATHE PEIICHUN
TPYIIION);

CaMOCTOSITENTHHO COCTaBJIAThH AJITOPUTM PelieHUsT (PU3UUECKO 3aaun W
TJIaHa HUCCIEOBaHUS C YYETOM HMEIOIINUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIPEIiaraeMbie BAPUAHTHI PEIICHUH;



JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECIJICKT:

JlaBaTh aJ€KBaTHYIO OLEHKY CUTYAIlMU U MpeAJiarath IiaH €€ U3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTWKEHUS  (HEIOCTH)KEHHS])  PE3yJIbTaTOB
NeSTEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JACATEILHOCTH (B TOM YHWCIIEC B XOJ BBIIIOJIHEHUS
(GU3MYECKOTO HWCCICAOBAHMS WM TPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENIBCTB, W3MEHHUBIIMXCS CHUTYallUuid, YCTAHOBJIEHHBIX OIIMOOK,
BO3ZHUKIINX TPYIHOCTEMH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh €051 HA MECTO JAPYTOro YEJIOBEKA B XOJ€E CIopa WK AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTroro;
MPU3HABATh CBOE MPAaBO Ha OMIMOKY MpHU perieHUH HU3NIECKUX 3a]1a4 UIH
B YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYTrOTO.

HPEAMETHBIE PE3YJIbTATDBI

K xoHI1y 00yueHus B 7 KJacce peAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIONB30BaTh  MOHATHS:  (PU3MUECKHME UM XUMHYECKHE  SIBJICHUS,
HaOJI0/IEeHNE, SKCIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMUIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUsS, pPaBHOACUCTBYIOIIAS
cwia,  gedopmanms  (ympyrasi, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath sBieHus (audQy3us, TEMIOBOE JBUKEHUE YaCTUI] BEIIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPABHOMEpPHOE JABWKEHHUE, HWHEpIus,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpaIleHus, epeava JaBjIeHus TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3aMH,
aTMoc(epHOe [aBJCHHE, IJIaBaHUE TeJ, MPEBpAIlEHUsS MEXaHHUYECKON
HHEPrUMr) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHHE M3YUYEHHBIX (PU3MUECKUX  SBICHUH B
OKpYy’)XKalollleM MHUpe, B TOM 4YHclie (U3HUECKHUE SIBICHUS B MPUPOJIE:
IPUMEPBI JBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW M HEXKHBOU
npupoje, ACUCTBUE CHUJIbI TPEHUS B NPUPOAE U TEXHUKE, BIUSHHE
aTMOC(EpHOro J1aBJICHUS HA >KMBOW OpraHu3M, IJIaBaHUE pbIO, pbluaru B
TeJe YeI0BeKa, MPU STOM NMEPEBOIUTH MPAKTUUECKYIO 33[a4y B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHMUIA;



ONKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHHS, UCIOIB3YS
duznyeckue BeNUYUHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, IyTh,
CKOPOCTb, CPEIHssA CKOPOCTb, CUJIa YIIPYTOCTH, CUJIA TSKECTU, BEC Tela,
CHJi1a TPEHMUsI, 1aBlieHue (TBEPOrO TeNa, KUAKOCTH, ra3a), BEITAIKUBAIOIIAs
CWjia, MEXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOA(PGUIIUEHT TOJE3HOTO JACHCTBHS MEXaHW3MOB, KHHETHYECKas W
NOTEHIMAIbHASL SHEPIHs), 0NpH ONUCAHUU MPABWIBHO TPAKTOBATH
(u3NYECKUI CMBICI UCTIONIb3YEMbIX BETUYHH, UX 0003HAYEHUS U €UHUILIbI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOIIUE JIAHHYIO
(GU3NYECKYI0 BEJIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TIpapUKu
W3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl IIpaBUiia CIOKEHUs CUII (BAOJb OAHOW mpsiMoii), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumeza, MpaBUJIO paBHOBeCUs pblyara (0J10Ka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPaHEHUs MEXAHUYECKOU
OHEPruM, NpPHU HTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, IPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMd IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TIPUYMHHO--CIICACTBEHHBIE CBSI3H, CTPOUTh OOBACHEHUE u3 1-2
JIOTUYECKUX I1aroB ¢ Onopoil Ha 1—2 M3ydyeHHBIX CBOMCTBA (PUIMUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajM3a
YCIJIOBHS 33/1a4 3alKUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (DOPMYJIbI M TMPOBOJIUTH PACUYEThI, HAXOAUTh CHPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJTy4YeHHOM (pU3NUeCKON BETMYHHBI,

pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPH MOMOUIU
(bu3MYEeCKUX METOJI0B, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
MPeAnosoKeHre (THnoTe3y), pa3indaTh U UHTEPIPETUPOBATH MMOTYYEHHBIH
pe3yNbTaT, HaXOJIUTh OLIMOKM B XOJE ONbITA, JENaTh BBIBOABI MO €ro
pe3yJbTaram;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
(u3nYECKUX CBOUCTB Tel: (HOPMYIMPOBATH IIPOBEPSIEMBIE ITPEAIIOJIOKEHHUS,
coOupaTh YCTAaHOBKY M3 MPEII0KEHHOTO 000pYyI0BaHUS, 3aMUCHIBATh X0
OTbITa U (HOPMYIUPOBATH BHIBOJBI;

BBIIIOJIHATD MNPSMBIE W3MEPEHUS PACCTOSIHUSA, BPEMEHU, MACChI TeEIa,
00bEMa, CHUIBI U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U



upoBbIX MPUOOPOB, 3aMUCHIBATh IOKa3aHUA MPHOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPECHU;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIpYroil C HCIOJIB30BAHUEM IMPSIMBIX HM3MEPEHUH (3aBUCUMOCTH IyTH
PaBHOMEPHO ABMKYIIETOCS TEJIa OT BPEMEHU JBUKEHMSI T, CUIIbl TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KadecTBa OOpabOTKH MOBEPXHOCTEH Ten u
HE3aBHCUMOCTH CHJIBI TPEHMS OT IUIOIIAIH COMPUKOCHOBEHMS TEI, CHUJIBI
YOPYTOCTH OT YAJIMHEHUS NPY’KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOrpyXEHHON YacTU Tejla U OT MJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUM
TUTAaBaHMSI TEJ, YCJIOBHMI PAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4E€OHOrO MCCIEIOBaHUSA, COOUpAaThb YCTAaHOBKY H
BBITNIOJIHATh W3MEPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTarhl MOJIYYEHHONW 3aBUCUMOCTH (DU3MUYECKHUX BEIMYMH B BHUJE
NPEIJIOKEHHBIX TaONuIl W TpaduKOB, JENaTh BBIBOJBI MO pe3yibTaTaM
UCCIICTIOBAHMS,

IPOBOANTh KOCBEHHBIE HU3MEpEHHs (PU3MYECKHX BEIMYUH (MJIOTHOCTH
BEIIECTBA )KUJIKOCTH U TBEPAOIO TeJa, CHJIa TPEHUS CKOJIbKEHUS, JaBJICHHE
BO3/[yXa, BbITAJIKUBAIOUIasi cUja, JCHCTBYOIlas Ha TMOTIPYKEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEeHT TMOoNe3HOro  JAEWCTBUS  MPOCTHIX
MEXaHHU3MOB), CIEIys TPEIIONKEHHOW WHCTPYKLIWHU: TMPH BBHIMOIHEHUN
U3MEpPEHUl coOupaTh 3KCHEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYeHHE UCKOMOI BEJINYUHBL;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOINAIIIHUECS COCyAbl, OapoMmerp,
phIYar, HOJABMKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh TMPUHIUIBI JCUCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONMOpOHM Ha WX omucaHus (B TOM YHUCIE:
MOJIIUITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIMYSCKUN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI M HEOOXOAUMBbIE (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  NpUMEpPbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecrieyeHusi 0€30MacHOCTU MpH oOpalieHnu ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHS 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPYIKaIOLLEH CpEIE;



OCYIIECTBJIATL OTOOpP HWCTOYHMKOB uWH(popmaruu B HHTepHeTe B
COOTBETCTBHHU C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPaBHEHUS PA3JIMYHBIX HWCTOYHUKOB BBIJICIATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHUBOPEUYMBON WIIM MOXKET OBIThH
HEJIOCTOBEPHOIL;

WCITOJIB30BATh MPHU BITIOJHEHUN YUEOHBIX 3aJaHUN HAYYHO--TIOMYJIIPHYIO
JUTEPATYPY (PU3UIECKOTO COJCPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu UHTepHer, Bianetb NpUEMAMH KOHCIIEKTUPOBAHUSA TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37laBaTh COOCTBEHHbBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 UCTOYHMKOB MH(MOpManuu (HPU3NYECKOro COoAep>KaHus, B TOM
yuce myOJnyHO AesaTh KpaTKUe COOOIIEHUS O pe3yIbTaTax MPOECKTOB WU
y4eOHBIX HCCIIEAOBAHHM, TPU 3TOM IPaMOTHO HMCIOJb30BaTh M3yUYECHHBIN
NOHSATUUHBIN amnmapaT Kypca (GU3HKH, COMPOBOXKIATh BBICTYIUICHUE
MPE3CHTAIUEN;

IPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M HCCIIEAOBAaHUN pacrpeneisiTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3ajadyaMu,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JIEMCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ] B  JIEATEIHOCTh  TPYMIMbl, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIty 00ydeHus B 8 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHS: MAacca U pa3MepPbl MOJIEKYJI, TEINIOBOE JBUKCHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAINTMYECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO31yXa, TEMIIeparypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOM JIBUIATEINb,
AJIEMEHTAPHBIA JICKTPUYECKUAM 3apsil, SJICKTPUYECKOE T0JI€, TPOBOJIHUKHU
Y IUBJIEKTPUKH, IIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TOJIE;
paznuyath SBJICHUS (TEIJIOBOE pacUIMpeHHEe M CKaTHhe, Terionepeaaya,
TEIJIOBOE PAaBHOBECHE, CMAayMBaHWE, KANIWUISAPHBIC SIBIICHUS, UCIIAPECHUE,
KOHJIEHCAIMsl, IUIABJIEHWE, KpUCTAJUIM3auus (OTBEpAEBAaHKE), KHUIICHUE,
Terjonepeaaya (TEnI0nmpPOBOIHOCTb, KOHBEKIIHS, U3JIyUYEHUE),
AJIEKTPU3ALUS TEJ, B3AaUMOJECHUCTBHUE 3aPSA0B, JEUCTBUSA DJICKTPUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHMCTBUE MArHUTOB, JCUCTBUE
MarHUTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsE UHAYKIIWS)
[0 ONHUCAaHMID UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3MUECKUX SIBICHUNW B
OKpYJ)KarolleM MHpe, B TOM 4ucie (U3UYECKHE SIBICHHS B MPUPOJE:



NOBEPXHOCTHOE HATSHDKEHUE W KalWULIPHBIE SBJIEHUS B IPHUPOJE,
KpUCTaulbl B Tmpupoe, u3iydyeHue ConHia, 3amep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMoc(epe, JIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emJi, ApeiQ MoJII0COB, POJIb MATHUTHOTO TOJISA JIs1 )KU3HU Ha 3eMIIe,
NOJIIPHOE CHUSHHE, NpPU 3TOM MEPEBOJUTH IPAKTHYECKYIO 3a/Jadyy B
y4eOHY10, BBIACIATh CYIIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PUINUECKUX
SIBJICHUU

OIKCHIBaTh MU3yYEHHbIE CBOICTBA TE€NI U (PU3NUECKHUE SIBICHUS, UCIIOIB3YS
¢u3nyecKkue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJINYECTBO
TEIJIOTHI, yJeNbHasg TEIJIOEMKOCTh BEIECTBA, VYJAEJIbHAas TEIUIoTa
IUIaBJICHUS, YJeJbHAs TeIUIoTa NapooOpa3OBaHMs, YJEIbHAas TEIIoTa
CrOpaHUs TOIUIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOM
MAalIMHbI, OTHOCUTENBHAS BIIAYKHOCTh BO3/1yXa, JJIEKTPUYECKUM 3apsl, CHIIa
TOKa, DJIEKTPUYECKOE HAaNpsHKEHHE, COMNPOTUBJIEHUE IPOBOJHHKA,
yAEJIbHOE COMPOTUBJICHUE BEIIECTBA, pA00Ta U MOLIHOCTH dJIEKTPUUECKOTO
TOKa), MpU ONHCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICIT
UCIIOJIb3YEMBIX BEJTMYMH, 0003HAYEHUS U €UHUIIBI (PU3UUECKUX BEJIUYUH,
HaXoAUTh (POPMYJIbI, CBSI3BIBAIOLIUE JaHHYIO (U3NYECKYIO BEJIUYUHY C
JIPYTUMHU BEJIMYMHAMM, CTPOUTH TpaUKd H3yUYEHHBIX 3aBUCHUMOCTEHN
(bU3NYECKUX BEJIMYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE IOJIOXKEHHUSI MOJIEKYJISIPHO--KHHETHYECKOW TEOPUH
CTpPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3UIMN NOoJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMS 3apsiia, 3akoH OMa JJ1sl yyacTKa 1enu, 3aKOH
Jlxxoyns—JIeHua, 3aKOH COXpaHEHUs! JHEPTHH, ITPU 3TOM J1aBaTh CJIOBECHYIO
(bopMyJIMPOBKY 3aKOHA U 3alMChIBATh €T0 MaTEMaTHUYECKOE BbIpaXKEHHE;
OOBSCHATh (PU3NYECKUE TPOIECChl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX
IaroB ¢ Omnopol Ha 1—2 W3y4YEHHBIX CBOWCTBA (DU3MYECKUX SIBJICHUH,
bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJadyd B 2-3 JEHCTBUSA, HCHOJb3YyS 3aKOHBI M
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCJIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJIs peleHus 3a7audd, BbIOMpaTh 3aKOHBI U (OPMYIIHI,
HEOOXOuMbIe A €€ pelleHus, MPOBOAMTH pPAacu€Thl U CPABHUBATH
MOJy4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUUUHBI C U3BECTHBIMU TaHHBIMH;



pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
($u3MYECKUX METO/OB, MCIONb3Yysl OMUCAHHE HWCCIECIOBAHUS, BBIICIATDH
IPOBEPSAEMOE MPEANOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpSJIKa
IIPOBEJICHUS MCCIIE0BaHNUs, AEJaTh BbIBOBL;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKHUX SIBICHUN WU
bu3nyeCKUX CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TEMIEPATYPbl, CKOPOCTU MPOLIECCA OCTHIBAHUS U
HarpeBaHusi NpH M3JIYYEHUU OT IBETa M3JIydarolled (IOrjiouaromiei)
IOBEPXHOCTH, CKOPOCTh UCHAPEHUsl BOJBI OT TEMIIEPATypPbl KUJIKOCTH U
IVIOIAA €€ TIOBEPXHOCTH, OJJIEKTpHU3alUs Tel M B3aUMOJCHCTBHE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJECUCTBUE TOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX TIOJIEH ITOCTOSHHBIX MAarHuTOB, JEHCTBUA
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA D3JEKTPOJABUTATENsl IMOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
IpOBEpSEMbIE MPEANOJIOKEHHUS, COOUPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHUs, OMKUCHIBATH XOJ1 ONbITAa U (POPMYJIUPOBATH BHIBOIbI;
BBIIIOJIHATH MTPSAMBIE U3MEPEHHUS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIaYKHOCTH
BO3/lyXd, CHJIBI TOKA, HANpPSDKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB M JaTUYMKOB (PU3UUYECKUX BEJIMUYMH, CPAaBHUBATH PE3YJIbTAThl
U3MEPEHUN ¢ y4ETOM 3aJJaHHOM a0COIFOTHOM MOTPEIIHOCTH;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIpyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
CONPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IOIEPEYHOrO
CEYEHMS U yACIIBHOIO COITPOTHUBIICHHS BEIIECTBA MPOBOJAHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHOIO M  MapajUyIeIbHOTO  COEIMHEHHM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATH YCTAHOBKY U
BBIMOJIHATh W3MEPEHUs, CJenysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHIL U TpaUKOB, 1eTIaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUd (PU3NYeCKUX BeaU4MH (yAesbHas
TEIUIOEMKOCTh ~ BEILIECTBAa, CONPOTUBICHHE NPOBOJHMKA, pabota u
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHUPOBaTh U3MEPEHHs, COOUpATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIeysl NMPEIIOKEHHON MHCTPYKIUU, U
BBIUUCIISTh 3HAUEHNUE BEJINYMHBI,

co0JII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOpPHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh NPUHIMIBI  JEHCTBUS HW3YYEHHBIX INPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OIOPOM HA UX ONMMCAHUSA (B TOM YHCIIE: CUCTEMA



OTOIUIEHUS! JOMOB, TUTPOMETP, ApOBasi TYpOHHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DIJIEKTPUYECKOW BSHEPIUH, 3IJIEKTPOOCBETUTENIbHBIE NPUOOPHI,
HarpeBaTeNbHBIE  DIEKTPONPUOOPHI (npumepsr), ANEKTPUUECKUE
IPEeIOXPaHUTEH, JIEKTPOMArHUT, 3IEKTPOABUIaTENb IOCTOSIHHOTO TOKA),
UCIIOJIB3YSl 3HAHMS O CBOWCTBax (PM3MUECKUX SIBJICHUI U HEOOXOIUMBIE
dusznyecKkrue 3aKOHOMEPHOCTH;

e pacno3HaBaTh IMPOCTHIE TEXHHUYECKUE YCTPOWCTBA W HW3MEPUTEIbHBIE
npuOOpPHI IO CXEMaM U CXEMATUYHBIM PUCYHKaM (>KMJIKOCTHBIN TEPMOMETD,
TEPMOC, IICUXPOMETP, TUI'POMETpP, IBUTATENIb BHYTPEHHErO CropaHus,
AJIEKTPOCKOII, PEOCTaT), COCTABJIATH CXEMbl JJIEKTPUUYECKUX LENend ¢
MOCJIEIOBATEIbHBIM U NApAJIEIbHBIM COETUHEHUEM 3JIEMEHTOB, pa3anyast
YCJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKHX LETEH;

e IPUBOIUTH MNpUMEpPbl  (HAXOAUTh HMHGPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUUW B TOBCEIHEBHOU
XKU3HH I oOecrniedeHrsi 0€30MacHOCTU MpU oOpalieHu ¢ npudopamu 1
TEXHUYECKUMHU yCTPOICTBAMU, COXPAHEHUS 3J0POBbS U COOIIOACHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH Cpelie;

e OCYIIECTBIATh TOUCK HWHMOpMAIUU (DUIUIECKOTO COACpPKAHUS B
WNHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHMM M NYyTEM CpPaBHEHHUS
JOTIOJTHUTENBHBIX HICTOYHUKOB BBIACISTH HHPOPMALIHIO, KOTOPAs! ABJISIETCS
POTUBOPEUYUBOMN MM MOXKET ObITh HETOCTOBEPHOM;

e HCIOJIb30BaTh MPU BHINIOJHEHUN YUEOHBIX 3a/laHUi Hay4YHO--TIOIMYJIIPHYIO
JAUTEepaTypy (HU3HUECKOTo COAepKaHus, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu IHTEepHeT, BiaaeTb NpPUEMAaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaThb COOCTBEHHBbIE MUCHMEHHBIE M KpPAaTKHE YCTHBIE COOOLIEHUS,
0006mass wHOOPMAIMIO U3 HECKOJIBKUX HCTOYHHUKOB (PU3MUESCKOTO
coJiepKaHusl, B TOM YKCJIe MyOIMYHO NMPEACTABIISATH PE3YIbTAaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BaTh
W3YYEHHBIM TOHATUUHBIMN ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYIUICHUE MIPE3EHTALUCH;

e TpHU BBINOJHEHUU YYEOHBIX IPOEKTOB U HCCIEAOBAaHUM (PUINUECKUX
IPOLIECCOB paclpeesiTh OOS3aHHOCTH B TpYyMNe B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMHU, CJICJAUTh 32 BBINOJHEHUEM ILJIaHA JACHCTBUN U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBATh COOCTBEHHBIM BKJIAJX B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJCICTBUE,
IPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoHiy oOyuenusi B 9 kijiacce npeaIMeTHbIEC pe3ybTaThl Ha 6a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y O0YUaIOIIUXCSl YMEHUI:



UCIOJB30BaTh TMOHSTHUS: CHUCTEMa OTcu€Ta, MaTepualibHas TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, mjgactaudeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh U NEPErpy3Ku, LEHTP THKECTH, aOCONIOTHO TBEPIOE TEO,
HEHTP TSDKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOIeOaHus U
BOJTHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK, JICKTPOMATHATHBIC BOJHBI, TITKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JadbHO30PKOCTb,
CHEKTPhI UCITYCKAHMSI U TMOTJIONICHUS, alib(a-, 6eTa- U raMMa-u3IIy4eHHUs,
W30TOIIbI, SIZIEPHAs SHEPTETHKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBI)KCHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEHHOE JABUXKEHHE, CBOOOJIHOE
MaJIcHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTHU, B3aUMOJICUCTBUE
T€J, PEaKTUBHOE JIBIKEHUE, KOJIeOATEIbHOE ABMKEHHE (3aTyXaroliue u
BBIHY’KJIEHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBMXCHHE, OTpPaKCHHE
3ByKa, MNPSIMOJIMHEHHOE pacnpoCTpaHEHUE, OTPAXXECHUE U TPEOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JI0KEHHE OEJIOro CBETa B
CIEKTp U CJOXXEHUE CIHEKTPAIbHBIX I[BETOB, JIMCIEPCUSI CBETa,
€CTECTBEHHAsl PaJUOaKTHBHOCTb, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PUBMUECKHUX  SIBJICHUM B
OKpy»XaromeM Mupe (B TOM 4Yucie (PU3NYECKHe SIBICHHUS B MPUPOJIE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPUITUE 3BYKOB IKHUBOTHBIMH,
3eMJIETpsICEHUE, CEUCMUYECKHE BOJIHBI, IIyHaMH, 53XO, I[BeTa Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIC, OMOJIOTHYECKOE NEUCTBHE BUAMMOTO,
yIbTPA()HOIETOBOTO W PEHTTEHOBCKOTO W3IIyYCHHM, €CTECTBEHHBIN
pPaNOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJIUOAKTHBHOE H3ITyUCHUE
NPUPOJIHBIX MHUHEPAJIOB, JEUCTBUE PAJAUOAKTUBHBIX U3JIyYEeHUNH Ha
OpraHuW3M 4YeJIOBEKAa), MPHU STOM MEPEBOAUTH MPAKTUUECKYIO 3ajady B
y4eOHY0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHUM;

OIMKCHIBATh U3yUYCHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHUS, UCTIOIB3YS
dbuznyeckre BeIWYMHBI (CpPeAHsIE W MTHOBEHHAas CKOPOCThb Tejla TMpu
HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE, INMEPEMEIICHHE, IMyTh, YIJIOBas
CKOpPOCTh, CWJIa TPEHHS, CUJIa YIPYTOCTHU, CUJIa TSKECTH, YCKOPEHHUE
CBOOOJTHOTO TAJEHUs, BEC Tela, HMIYJbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DHEPrus TeJa,
MOAHATOrO HaJ MOBEPXHOCTHIO 3EMJIM, NMOTEHUHUAIbHAS SHEPIUsl CKATOU



MPYKWHBI, KAHETUYECKAst YHEPTHS, TTOJTHASI MEXaHUYECKasi SHEPTHUSL, TIEPUO]
U 4YacToTa KojeOaHu#, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpOCTh CBETa, IIOKa3aTeidb MPEJIOMIICHHUS Cpefbl), MPU OMHUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3MYECKHX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH TPpaPrKK N3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPTUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEpPIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWS] MMITYJbCa, 3aKOHBI OTPAKEHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsAI0BOTO U MacCOBOTO YHCE
NP SIIEPHBIX PEaKIUAX, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA ¥ 3aMUCHIBATh €r0 MaTEMAaTUYECKOE BBIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIli MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISABIATDH
PUYUHHO--CJIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 IOTUYECKUX
[1aroB C OMopod Ha 2-3 W3Y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHM,
(bu3znyeCcKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuaTh pacu€THbIE 3a/1a4 (ONTUPAOUIUECS Ha CUCTEMY U3 2—3 ypaBHEHMI ),
UCTIOJNB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BETMYUHBI: HA
OCHOBE aHaJIM3a yCJIOBUA 3aJ]a4M 3allMChIBATh KPATKOE YCIOBUE, BHISBIISATD
HEJIOCTAOIINE U M30BITOYHBIC JAHHBIC, BHIOMPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOJMMBIC IS PEIICHUS, NPOBOAUTH pacy€Thl U  OIIEHUBATH
PEATUCTUIHOCTH TOTYUYEHHOTO 3HAYEHUS (PU3NIECKON BETUIHUHEI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
(bU3MYEeCKUX METOJOB, HWCIIOJb3ysl OMHCAHWE HCCICIOBAHUS, BBIICISATH
MPOBEPSIEMOE TPEANOJIOKEHNEe, OIICHUBATh TMPABWIBHOCTh TOPSJIKA
NPOBEJCHUS  HMCCIEAOBAaHUA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOIOICHUH U OTIBITOB;

NPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
¢duznyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproTOHa, 3akoHa
COXpaHEHUs] DHEPTUH, 3aBUCUMOCTH Tepuoia KoieOaHW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MaJbIX KOJIEOAHUM, IPSIMOJIMHEHHOE PaCIPOCTPaHEHUE CBETA,
pas3ioxeHue Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKeHHs B
MJIOCKOM 3€pKajieé M CBOWCTB HM300paKeHHSI MpeaMeTa B COOMpArOIICH
JMH3e, HAOIOJEHNE CIUIONIHBIX W JIMHEHYATHIX CHEKTPOB H3IIyYCHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa



000pyI0OBaHUs, OMMCHIBATH X0/l OTBITAa U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, Ompeaensis
CpeHee 3HAYCHHE W3MEpPSIeMON BeTUYMHBI ((POKYCHOE pacCTOSTHHE
cobuparomieii JIMH3bI), O0OOCHOBBIBaTH BBIOOP crocob0a HM3MEpPECHHS
(M3MepUTENHHOTO MPUOOpaA);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPECHHI (3aBUCUMOCTbD ITyTH OT BPEMECHH TIPH
PaBHOYCKOPEHHOM JBW)XKCHMHM O€3 HadJallbHOM CKOpPOCTH, TMepHoja
KoJe0aHUN MaTeMaTU4eCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKeHHUsl CBETa OT yrIila MaJCHUs W yria MpeIoMIICHHs OT yIiia
NaJieHus): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl IMOJYYEHHOM 3aBHCHUMOCTH
¢u3nyecKux BEIMYMH B BUAE TaOIUI U IpaduKoOB, JeJaTh BBIBOJBI 11O
pe3yybTaTaM UCCIeIOBaHNUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTh U YCKOPEHHE Tella PU paBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHUE
CBOOOJHOTO MaaCHUSI, KECTKOCTh MPYXKUHBI, KOIPPUIMEHT TpeHuUs
CKOJIb)KEHUS, MEXaHH4ecKass paboTa M MOIIHOCTb, 4YacTOTa M MEPHOJ]
KOJIe0aHUN MaTeMaTHYeCKOT0 W TPY)KHHHOTO MAasTHHKOB, ONTHYECKas
cuina coOuparoniell JIMH3bI, PAJAUOAKTUBHBIM (POH): IIAHHUPOBATH
U3MEpEeHHs, cOOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U BBINOJIHATD
U3MEpEHUs], CleAys MPeNOKEHHOW WHCTPYKLMHU, BBIUMCIATH 3HAUCHUE
BEJIMYMHBI U aHAJU3UPOBATH MOJTyYEHHBIE PE3yJIbTaThl C YUETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

pa3iuyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJIEIeH:
MaTepuanbHas TOYKa, a0CONIOTHO TBEPJOE TEJIO0, TOUYECYHBIM HCTOUYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHEeTapHasi MOJIeIb aTOMa, HYKJIOHHAsI MOJIEITh
aTOMHOTO sIZIpa;

XapaKTepu30BaTh MPUHIUNBI JCWCTBUS HU3YYEHHBIX MNpPUOOPOB WU
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUCaHusA (B TOM YHUCIE:
CIIHIOMETP, MOATYUKH TIOJOXKEHUS, PACCTOSHUS WU YCKOPECHHS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO03MMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA U HEoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;



UCIIOJIb30BaTh CXEMbI 1 CXEMaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIHHBIX TIPUOOPOB U TEXHOJIOTHUECKUX MPOLIECCOB MPHU
pelieHnu  y4eOHO--TIPaKTUYECKUX 3a7ad, ONTHYECKUE CXEMBI IS
HOCTPOCHHS N300pakeHUH B IUIOCKOM 3€pKajie U coOMparolei JInH3e;
OPUBOAUTH  HpHUMEpbl  (HAXOAuUTh HMHPOpPMALMIO O  [pPHUMEpax)
NPAKTHUECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1 obecriedeHusi 0€30MacHOCTH MU oOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUsI 3I0POBBsI U COOIIOACHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpere;

OCYIIECTBIATh TOUCK HMHPOpMAIMU (PU3NYECKOTO COACpKAHUSI B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHUPYS TOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OMpEeNICHUs] JOCTOBEPHOCTH TMOyYeHHON MH(POpPMAIIMN Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPHU BHINIOJHEHUH YUYEOHBIX 33JJaHUI HAy4YHO--TIOMYJISIPHYIO
JaUTEepaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIC MaTepUaIbl, PECYPCHI
cetu MuTepHer, BiaAeTh NpuEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpPMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKaHMS,
myOJIMYHO TPEACTABIATh Pe3yIbTaThl MPOSKTHOM WIIM UCCIIEN0BATENbCKON
NESTENBHOCTH, TPH JTOM TPAMOTHO  HCHOJB30BaTh  M3YyYCHHBIH
NOHSATUMHBIN amnmapar Hu3y4yaeMoro pasjena (U3MKH U COINPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUun
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bubnunoreka LIOK
11 o - 2
VISHIEA * Hayka O Tipupoxe https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHCCITHE BEHIHIHAL https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bu6nmorexa LIOK
2.1 C 1
TPOCIHE BetecTRa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIEeCTBA https://m.eds00.ru/7f416194
bubnunoreka LIOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2
p m https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHue u B3aumMo/ieiicTBUE TeJl
3.1 MexaHn4ecKoe IBIKEHNIE 3 bubmorexa LOK

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

bubnunoreka LIOK

3.2 HHepuus, Macca, IwoTHOCT 4 ! https://m.edso00.ru/7f416194
bu6nmorexa [IOK
33 Cuna. Biget can 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasnea 4. laBnenne TBEPABIX TeJl, :KUAKOCTENH H Ia30B
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 Armoceproe asierie 0 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Uroro no pazneny 21
Pasnea 5. PaGora n MOIIHOCTB. JHEprus
bu6mmoteka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
5.2 I1 5 1
POCTRIE MEXAHHIMET https://m.edsoo.ru/7f416194
bubnunoreka LIOK
5.3 M 4 1
CXATITCCRAT FHEpTiA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 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 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe ABJICHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHbIC ABTCHt https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 4
IICKTPOMArHHTHAS HHAYKIUHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUS
MexaHUYeCKOE ABHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAUMOJIEHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznena 2. Mexann4ueckue KoJ1e0aHUA U BOJTHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMECKHE KOTEOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHIMHCCKHC BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Pa3zpnen 3. DiieKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnmuorexa [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pasgea 4. CBeToBbIe ABJIEHUSA



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

4.1 3aKOHBI pacIpOCTPaHEHHUS CBETa 6 2 bubmorexa HOK
' pAcHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro mo pazaeny 15
Paznen 5. KBanTtoBble siBJIeHUSA
bubmuorexa [JOK
5.1 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
53 FICPHBIC peardiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBTopuTe1bH0-00001a101M I MOAYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca pusuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IIVTAHUPOBAHUE 7 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE

Ne Hara uudgposbie

Tema ypoka Kourp.  IIpakr.
n/n Bcero u3yuyeHusi ~ oOpa3oBaTesibHbIE

padorsl  padoThI
pecypcbl

®du3uka — Hayka 0 mpupojie. SBiaeHus npupobl

Ou3NYECKUE SBJICHUS

Ou3nyecKkue BEINYMHBI U KX U3MEPECHHE

VYpok-uccnenosanue "M3mepeHue teMieparypsl Ipu

4 ITOMOIIIH KUJKOCTHOTO TEPMOMETpA U JaTunKa 1 1
Temrneparypsl"”

5 MeTtoapl HayuyHOro no3HaHud. Onucanue 1 bubnuoreka [IOK
(U3HYECKUX SIBJICHUN C IIOMOIIBIO MOJCIICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "IIpoBepka runoTessr:

6 JaTbHOCTH MOJIETA [IApUKA, TYIIEHHOTO 1 1
TOPU30HTAIILHO, TEM O0JIbIlIe, UeM OO0JIbIlIe BHICOTA
mycka"

7 Crpoenne BemecTta. ONBITHI, TOKA3bIBAIOLINE 1 bubmmnoreka HOK
JMCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

bu6mmoteka IIOK

8 JIBr>keHne 4acTHI] BEIISCTBA 1

https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccienoBanue « ONbITH IO HAOIIOAEHUIO 1 1
TEIJIOBOTO PACUIMPEHUS T'a30B»

10 ArperaTHble COCTOSIHHS BEIIECTBA 1
OCoOEHHOCTH arperaTHbIX COCTOSIHUI BOBI.

bu6nunorexa LIOK
11 O6o006menue no pazneny «llepponayansHbie 1

CBCACHUA O CTPOCHUU BCIICCTBA»

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

12 Mexanuyeckoe aBuxeHue. PaBHomepHoe u bubmmoreka [JOK
HEpaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
Bu6mmotexa [JOK
13 CKopoCT®. EAMHHLL CKOPOCTH https://m.edSO(])_.[ ru/ff0a079c
14 Pacuer myTu u BpeMeHU IBUKCHUS bubmmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — Mepa HHEPTHOCTH Tell ﬁ;ﬁiﬁjﬁfg&?ﬁ}; 020c10
16 [TnotHoCTh BemecTBa. PacueT macchl u o6beMa Tena bubmmoreka [JOK
10 €r0 IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas padota «OnpeeneHne IIOTHOCTH
TBEPOTO TEIIa
18 Pemenue 3anau no teme "IlnotHocTh BenjecTna” bubmmorexa LIOK
https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepUCTHKa B3aUMOJICUCTBUS TEI.
Cuna ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «3yueHne 3aBUCUMOCTH
20 pactsbxeHus (nedopMalu) Npy>KUHbI OT
MIPUIIOKEHHOM CHUITBDY
21 [[IBnenue TsroTenus. Cuia TSXKeCTH
29 CBsi3b MEX]ly CHIION TSYKECTH U Maccoil Tena. Bec bubnnorexa [JOK
Tena. Pemenne 3ama4g mo teme "Cuna tshxectu"” https://m.edsoo.ru/ff0al778
23 Cuna TsKecTH Ha Jpyrux IuiaHerax. @usndyeckue bu6muoreka [JOK
XapaKTEPUCTUKH IUIAHET https://m.edsoo.ru/ff0a1502
bubmuoreka [JOK
24 Hswepetinte cit. JliamomeTp https://m.edsoi.I ru/ff0al8cc
25 Bec Tena. HeBecomocTh bubnmorexa LHOK

https://m.edsoo.ru/ff0al778
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https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
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CrnosxeHue IByX CHJI, HAIIPaBJIEHHBIX 110 OJHON

bubnunorexa LIOK

26 . .
npsmoil. PaBHosieicTBy0As CUIT https://m.edsoo.ru/ff0ala70

27 Pemenue 3amau no reme "PaBHonelicTByromias cui”

28 Cuita TpeHus u e€ Buabl. TpeHue B Ipupoje u bubmmoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas padota «/3ydeHne 3aBUCHUMOCTH Bt LOK

nOJIMOTEeKA

29 CUJIBI TPEHUS CKOJIBKEHUS OT CUJIbI IaBJICHUS U https://m.edsoo.ru/ffoalecs
XapakTepa CONPHUKACAIOLINXCS TIOBEPXHOCTEN T '

30 Pemenue 3agau Ha onpeneneHue
PaBHOJCHCTBYIOLIEH CHJIIbI
Pemenue 3anay no temam: «Bec Tenay, By OK

noInoTeKa

31 «I'paduueckoe nzobpakenue cun», « CUIbD», 1
(PaBROEHCTBYIONAs CHI https://m.edsoo.ru/ff0alde0
KonTponbhas padota no temam: «Mexannuyeckoe

32 IBUKEeHHE», «Macca, IIIoTHOCThY, «Bec Tenay,

«I'paduueckoe nzobpakenue cun», « CUITbDY

33 JHanenue. CriocoObl yMEHBIIICHUS U YBEJIIMUCHUS bubmuoreka [JOK
JaBJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBnenue raza. 3aBUCUMOCTD JaBJICHHUS Ta3a OT bubnnorexa [JOK
00BbéMa, TeMIiepaTypbl https://m.edsoo.ru/ff0a2376

35 [Iepenaya naBiieHUs: TBEPABIMU TEJIAMH, bubmmoreka IIOK
JKUIKOCTSIMU U razamMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B KUAKOCTH U ra3e, BBI3BAHHOE bubnmnorexa [JOK
JNIEUCTBUEM CHJIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenwue 3anay mo Teme «JlaBneHue B 5KUIKOCTH U bubnmnorexa [JOK
ra3e. 3akoH [lackans» https://m.edsoo.ru/ff0a2826

bubnmnorexa [JOK

38 Coobmarormumecs: cocyibl 1

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

bubnunoreka LIOK

39 P napagmirieckiii mpece https://m eds00.ru/ff0a3136
40 Manowmetpsl. [TopuiHeBOM )KUAKOCTHBINA HAcOC
N bubmmoreka [JOK
41 Atmocdepa 3eMiH ¥ IPUIHHBI €€ CYIIeCTBOBAHUS https://m.e dSO(I)_.[ru /f10a2b5a
bubmmoreka [JOK
42 Bec Bo3ayxa. ATmMochepHOe 1aBlieHHe https://m.e dSO(I)_.[ru /#f0a2b5a
43 N3mepenune armocdepHoro aaBiieHus. OmbIT bubmmoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(HEPHOTO JIABJICHHS OT BBICOTHI bubnnorexa [JOK
HaJl yPOBHEM MOpS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmocdepHoe aaBiieHue Ha bubmmoreka [JOK
Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amaq mo Teme " AtmochepHoe naBieHue"
47 JleiicTBHE KUAKOCTU U Ta3a Ha OTPYKEHHOE B HUX bubnnorexa [JOK
Teso. ApXuMeI0Ba CHIIa https://m.edsoo.ru/ff0a3276
Jlaboparopnas pabota «Onpenenenue
48 BLITaJII)KI/IBEIom:ﬁ CHUIBI, I[eflfciy}omeﬁ Ha TeJo, bubnmorexa HOK
https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KHUJIKOCTb)»
Jlaboparopnast pabota mo teme «¥ccnenoanue
49 3aBUCUMOCTH Beca TeJja B BOJie OT 00bhEMa brbmmorexa LTOK
N https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOMU B KHUIKOCTh YaCTH TeIlay
bubnuotexa [JOK
50 llnapanite Tex https://m.edso;.I ru/ff0a3a96
JlabopaTtopHas pabota "KoHcTpynpoBaHue
o1 apeoMeTpa WM KOHCTPYHUPOBaHUE JIOAKU U

ompeereHue e€ rpy30mnoaLEMHOCTH"
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Pemenue 3anau no temam: «IlnaBanue cynos.

52 BosnyxonnaBanuey, «JlaBienue TBEpabIX Tell, bubmmorexa LIOK
. https://m.edsoo.ru/ff0a3654
KHUJKOCTEH U ra30B»
53 KonTponbHas pabota o Teme «/laBieHue TBepIpIx
TEJ, KUJAKOCTEH U Ta30B»
bub6nmoreka IIOK
>4 Mexatiiecicas pabora https://m.eds00.ru/ff0a3f82
bubnuoreka [{OK
o5 MorsocTs. EARHUIE MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenosanue "Pacyér MoIHOCTH, 1
pa3BuUBaeMoOM IpH Mo IbEME 10 JiecTHUIE"
57 [Ipocteie Mexanu3Mmsbl. Poruar. PaBHoBecue cuil Ha
pblyare
Peruaru B Texuuke, ObITY U nipupoie. JlJaboparoprast
58 pabota «MccrenoBanue ycloBHi paBHOBECHS 0.5 buomorexa LIOK
https://m.edsoo.ru/ff0a478e
phIyara
59 Pemenue 3amau mo teme «YcaoBuUsI paBHOBECHS bubnnorexa [JOK
phIyara https://m.edsoo.ru/ff0a48a6
KoaddummenT noneznoro neicTBUs MEXaHU3MA.
60 Jlaboparopuas padota «M3meperne KI1J] 0.5
HAKJIOHHOM TJIIOCKOCTH
" " bubnmnoreka [JOK
61 Pemenue 3amau mo teme "Pabora, momuocts, KI1J] https://m.edsoo.ru/ff0adcas
62 Mexannueckas 3Heprust. Kunernueckas u bubmuorexa [IOK
MOTEHIMAIbHAs DHEPTUS https://m.edsoo.ru/ff0a4252
. bubnuoteka [JOK
63 3aKOH COXpaHEHHs] MEXaHUYEeCKOW YHEPTHH

https://m.edsoo.ru/ff0a4360
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VYPpok-3KCIIepUMEHT 10 TeMe "DKCIepUMEHTAIbHOE
orpezeNieHue U3MEHEHHS] KHHETHUECKOH U

o4 MOTEHIIUAJIBLHON SHEPTUH MPU CKAThIBAHUU TeJa IO 1 1
HaKJIOHHOM 1ocKoCcTH"

65 KonTponpHas pabota o Teme «Pabora 1 MOIITHOCTS. 1
OHeprus»

66 PesepBHbIil ypok. PaboTa ¢ TekcTamu 1mo teme 1 bubnmnoreka HOK
"MexaHuuyeckoe JIBUKeHue" https://m.edsoo.ru/ff0adee6

67 PesepBHylit ypok. PaGota ¢ TekcTamu 1o Teme 1 bubmmoreka [JOK
"JlaBiieHue TBEPIBIX TEJ, )KUAKOCTEN U ra3oB" https://m.edsoo.ru/ffOa4ffe
PesepBHblii ypok. Pabota ¢ TekcTamu 1o Teme

68 1
"Pabota. MomHocTs. JHeprus"

OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne ara u@poBbIe
n/n Tema ypoka Bcero Koutp. Tpaxkr. il?»y'-lel-ll/lﬂ :)Iﬁ[()l;l;OBaTeJIbHLIe
padorsl  padoThI pecypeni
1 OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM 1 bubnmnoreka HOK
TEOPUHU U UX OTBITHBIC TOATBEPKIACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJICKYT 1
3 Mopenu TBEPOTO, JKUIKOTO M ra3000pa3HOTO 1 bubmuoreka [IOK
COCTOSIHM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, KUIKOTO U
4 ra3000pa3HOro COCTOSHUM BEIECTBAa HA OCHOBE 1
MOJIOKEHUN MOJICKYJISIPHO-KUHETHUECKON TEOpUH
bubmuoreka [JOK
5 Kpucrannuueckue u amopdHbie Tena 1 https://m.edsog)_.I ru/ff0a5800
5 CmauuBaHue M KanuuIsIpHOCTh. [loBepxHOCTHOE 1 bubmuoreka [IOK
HATSDKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe paciimpeHue u cxxaTtue 1 bubmorexa LOK
https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TeMIIepaTypbl CO CKOPOCTHIO 1
TETTOBOTO JABUKEHUS YaCTHI]
9 Buytpennss sneprus. CriocoObl U3MEHEHUs 1 bubmuorexa [IOK
BHYTPEHHEHN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buasl Tennonepenaun 1 bubnnorexa [JOK

https://m.edsoo.ru/ff0a6412
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Ypok-koHpepenmus "TIpakTrdeckoe UCIOIb30BaHHE

11 TEIUIOBBIX CBOMCTB BEIIECTB X MAaTEPHAJIOB B IEJIAX bubmorexa HOK
" B P B https://m.edso0.ru/ff0a65c0
SHEProcOEPEIKCHUS
12 KonnuecTtBO TEIOTHL. Y aenbHasg TEINIOEMKOCTD buGnuorexa [IOK
' https://m.eds00.ru/ff0a6976
13 YpaBHeH#ue TerioBoro 6ananca. TermmooOMeH u bubnmoreka [JOK
TEIUIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabdota "HccnenoBaHue sSBICHUS
14 TEIUI000OMEHA MPH CMEIIUBAHUN XOJIOJHON U ropsuei bubmotexa [JOK
" P A P https://m.edsoo.ru/ff0a6a98
BO/JIBI
15 Pacuet konmyecTBa TEIUIOTHI, HEOOXOIUMOTO IS
HarpeBaHus Tejla U BBIACISAEMOTO UM IIPH OXJIKICHUH
16 Jlaboparopnas padota "OnpeneneHue yneabHOu bubmmoreka [JOK
TEIUIOEMKOCTH BeltiecTna" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIIMBA. Y IeJIbHAs TEIIOTa CrOPaHUs bubnmorexa HOK
P ' P https://m.edsoo.ru/ff0a7b5a
18 [1naBneHne u OTBEpAEBAHNE KPUCTAIIMUYECKUX TeJl. bubmuoteka [IOK
VY eapHas TEIIOTA IJIABJICHUS https://m.edsoo.ru/ff0a71d2
19 Jlaboparopnas padota "Onpenenenue yneabHOU bubnnorexa [JOK
TEIUIOTHI IUIaBJIEHU Jbaa" https://m.edsoo.ru/ffO0a72fe
bu6nmorexa LIOK
20 [Tapoo6pa3oBanue u koHAeHcalus. Mcnapenue
pOOLP g . P https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora napoodpazoBaHus U
21 KOHJICHCALIMH. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHUS OT bubmorexa [JOK
' patyp https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBICHUS
29 Bnaxxnocts Boznyxa. JlabopaTopnast pabota bubnuotexa [JOK
"OrnpeneneHre OTHOCUTENBHON BIaKHOCTH BO3Tyxa" https://m.edsoo.ru/ff0a7628
23 Pemenwe 3a1a4 Ha onpe/ielieHNe BIIAKHOCTH BO3TyXa
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[Tpununs! paboTH! TEMJIOBBIX ABUTaTeNe. [lapoBas

24 TypOuHa. J[Burarenb BHyTPpEHHErO CrOpaHUsI
o5 KII/ TermoBoro nurarens. TennoBble ABUTATENU U bubnmnoreka HOK
3al1UTa OKPYKAIOIIEH Cpeabl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHUs U NPEBPAILECHUS SHEPTUH B
TEIUIOBBIX MPOLECCax
[TonroroBka K KOHTPOJIBHON PabOTE MO TeMe
27 "TensoBble sABNeHUs. I3MeHeHHe arperaTHbix buomrorexa LIOK
. " https://m.edsoo.ru/ff0a83f2
COCTOSIHUH BellleCTBa
28 KonTponbhas padota no teme "TensoBsie BICHUS. bubnuoreka [IOK
N3menenune arperaTHbIX COCTOSIHU BerecTa' https://m.edsoo.ru/ff0a86ae
29 Onexrpuzanys Ten. J[Ba poaa 3JeKTpUUYECcKUX 3apsI0oB
30 VYpok-uccienoBanue "IneKTpU3aIus TEI UHIYKIIUEH U
IIPU COIPUKOCHOBEHUU"
. bubmuoreka [IOK
31 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona https://m.edsoo.ru/ff0ag7ed
OnexTpuueckoe nojie. HanpskeHHOCTD
32 aneKkTprydeckoro nois. [IpuHIMN cynepno3unuu bubmmorexa LIOK
. https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX MOJIEH
33 Hocurenu snexTpudeckux 3apsaaoB. JIeMEHTapHbIN
3apsan. CtpoeHue aToma
34 IIpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHHUS bu6muoreka [JOK
3JIEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha NPUMEHEHUE CBOWCTB bubnuotexa [JOK
JJIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUUECKUH TOK, YCIOBUS €TI0 CYLIECTBOBAHHUS. bubmuoteka [IOK

W cTOYHMKH 37EKTPUYECKOrO TOKA

https://m.edsoo.ru/ff0a95a4



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

bubnunoreka LIOK

37 eICTBUS DJIEKTPUUECKOI0 TOKA
A P https://m.eds00.ru/ff0a96b2
38 VYpoxk-uccienoanue "JlelicTBUE IEKTPUUECKOTO OIS 1
Ha MPOBOJIHUKHU U TUDJIEKTPUKU"
39 DNEeKTPUUECKUN TOK B METAJUIAX, KUIKOCTSIX U Ta3ax bubmmorexa LIOK
P ’ https://m.edsoo.ru/ff0a9838
40 DneKkTpruYecKas 1erb U €€ COCTaBHbIE YaCTH
41 Cuna toka. JlaGopaTopHas pabora "M3mepenue u 05 bubnnorexa [JOK
peryJupoBaHue CHIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HanpsikeHue. Bonbtmerp.
42 Jlaboparopnas pabota "M3mepeHue u peryimpoBaHue 0.5 bubmorexa LIOK
patop . P P peryimp ' https://m.edsoo.ru/ff0a9e14
HaNpPSHKEHUs
43 CornpoTHBIICHHE POBOAHHUKA. Y ACIBHOE bubmmoreka [JOK
CONPOTHUBJICHHE BEUIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCUMOCTh dJIEKTPHUIECKOTO
44 COIIPOTUBJIIEHHUS IPOBOJHUKA OT €r0 JJIMHEL, IJIONIagl 1 bubnmorexa [TOK
P P ")I > IHIOTHAA https://m.edsoo.ru/ff0aa738
MOTNIEPEYHOT0 CEYCHUS U MaTepHalia
45 3aBHCHUMOCTB CHJIBI TOKA OT HampsikeHus. 3akoH Oma bubmmorexa LIOK
JUISL y4acTKa e https://m.edsoo.ru/ff0aad44a
Jlaboparopnast pabota "HccnenoBanue 3aBUCHIMOCTH
46 CHUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT 1 bubmuoreka [IOK
COIIPOTHUBIIEHHS PE3UCTOPA U HAIIPSKEHUS HA https://m.edsoo.ru/ff0aa04e
pe3ucrope"
47 [TocnenoBarenbHOE U apaieIbHOE COETUHEHUS
MTPOBOTHUKOB
Jlaboparopnas padota "IIpoBepka nmpaBuiia Cl0oKeHUS
. bubnuorexa [JOK
48 HaNpsHKEHUHU MPHU MOCTIEN0BATEIEHOM COCIMHEHNUN 1

JIBYX PE3UCTOPOB"

https://m.edsoo.ru/ff0aaa58
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49 Jlaboparopuas padota "IIpoBepka nmpaBuiia Ajsi CHIIbI 1 bubmmoreka [JOK
TOKa P NapajuieIbHOM COCAMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemrenue 3anau Ha npumeHeHue 3akona Oma st bubnmnoreka HOK
Pa3IMYHOr0 COEAUHEHHS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH bubnunoreka LIOK
Hxoyns-Jlenma https://m.edsoo.ru/ff0ab124
59 Jlaboparopuas padota "Onpenenenue paboTh U 1 bubmmoreka [JOK
MOITHOCTH 3JIEKTPUIECKOIo ToKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUUYECKUE IIENH U TOTPEOUTEITN SIIECKTPHUICCKON bubnnorexa [JOK
53
sHepruu B ObITy. KopoTKoe 3aMbIkanue https://m.edsoo.ru/ff0ab660
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
54 "DeKTpUUECKHE 3apsaabl. 3apshDKEHHBIE Tela U UX bubnnorexa [JOK
P PRI Sap7: . https://m.edsoo.ru/ff0abd2c
B3auMoJieiicTBus. [I0CTOSHHBIN 2NEKTPUUECKUN TOK
KonTponbhas padbora no teme "DneKkTpruueckue
55 3apsbl. 3apsHKEHHBIE Tella U UX B3aUMOICHCTBUS brbmmorexa LTOK
PABL. 24P . ) https://m.edsoo.ru/ff0abea8
[TocTOSIHHBIN PTEKTPUUECKUN TOK
56 IlocTosTHHBIC MAarHUTEL, NX B3aNMOJICHCTBHE
57 VYpok-uccnenoBanue "M3yueHue noyien mocTOSTHHBIX 1 bubnnorexa [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOE 10J1Ie. MarHuTHOE 110JIe 3eMIIH B €TO bubmmoteka IIOK
3HAUEeHHE I )KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
59 OmnbIT OpcTena. MarHuTHOE 1MOJIe SJIEKTPUIECKOTO bubnmnorexa [JOK
TOKa MarHuTHOE MoJje KaTylKu ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
[IpuMeHeHne HIeKTPOMArHUTOB B TEXHUKE.
60 JlaGoparopnas padora "U3yueHue neicTBUS 0.5 bubnnorexa [JOK
PaTOpHai p Y | ' https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM
61 OneKTpOoABUTaTEIb IOCTOSHHOTO TOKA. bu6muoreka [JOK

Hcnons3oBaHue BHCKTPOﬂBHFaTCHCﬁ B TCXHHUYCCKHX

https://m.edsoo.ru/ff0ac86¢c
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ycTpoiicTBax u Ha TpaHcnopte. JlaboparopHas pabora
"KonctpyupoBaHue u u3yueHue padoThl

3JIEKTpOABUTATEINS "
62 OmnpiTel Dapajses. 3aKOH AIEKTPOMarHUTHOM 1
nHaykuud. [Ipasuno Jlenna
OnexTporerepaTop. CriocoObl MOIyUYeHUS
63 AIEKTPUIECCKON PHEPTUU. DICKTPOCTAHIINK HA 1
BO300HOBJISIEMBIX HICTOYHHUKAX SHEPTUU
64 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe 1
"DJIeKTpUYECKUE U MAaTHUTHBIC SIBJIICHUS"
65 Kontponbnas paboTa nmo teme "DneKTpuiyecKue u 1 bubmmoreka [JOK
MarHuTHBIC sIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHrlit ypok. PaGota ¢ Tekctamu 1o Teme 1 bubnnorexa [JOK
"TernoBsie siBICHUS" https://m.edsoo.ru/ff0acc5e
67 PezepHblit ypok. PaboTta ¢ TekcTamu 1o Teme 1 bubmmnoreka HOK
"IIoCTOSIHHBIN 2JEKTPUUECKUI TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme 1
"MaruuTHbI€ sIBJICHUS"
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 145
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontp.  IIpaxr.
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoTrsl  padoThI
pecypcbl
1 Mexannudeckoe JBHKeHUE. MarepuaiibHasi TOUKa 1
9 Cucrema orcuera. OTHOCUTEILHOCTh MEXaHUYIECKOTO 1 bu6mmoreka [IOK
IBIDKEHUSA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPSMOJIMHEHHOE JBUKESHHUE 1 bubmorexa HOK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMeEpHOE NPAMOIMHENHOE NBUKECHUE. 1
CpenHsisi © MTHOBEHHAsI CKOPOCTh
5 [IpssMonnHeitHOe paBHOYCKOPEHHOE JBUKEHHUE. 1 bubmuorexa [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
5 CxopocTh MPSIMOJIMHEHHOTO paBHOYCKOPEHHOTO 1
neuxenus. ['paduk ckopoctu
JlaGopaTtopHast pabota "OrnpeneneHne yCKOpeHus
7 TeJia IPH PAaBHOYCKOPEHHOM JIBM)KEHUHU 10 1 1 bubmorexa HOK
P Fi YEKOP " A https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TIOCKOCTH
8 CBoboanHoe manenue teia. OnbITh [amunest 1
9 PaBHOMEpHOE nBMKEHUE 110 OKpy)HOCTHU. [lepuoa u 1 bubnuorexa [JOK
yacToTa obpaieHus. JInHelHas u yrioBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 [{leHTpOCTpEMUTENBLHOE YCKOPEHHE 1
bubmuorexa [JOK
11 ITepBriii 3akoH HetoToHa. BekTop cuibl 1
p p https://m.edsoo.ru/ff0ae612
. . bubmuorexa [JOK
12 Btopoii 3akon HeroTona. PaBHoelicTByro1Iast cuiia 1 1

https://m.edsoo.ru/ff0ae72a
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bubmuorexa [JOK

13 Tpetuii 3akon Hertotona. Cynepno3uius Cui https://m.edsoo.ru/ff0ae98?
14 Pemenue 3aa4y Ha mpuMeHeHue 3akoHOB HeroToHa bubmmorexa [JOK
https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuua ynpyroctH. 3akon I'yka https://m.edsogru/fanecaz
16 Pemenue 3anad no reme «Cuia ynpyroctu
17 JlabGopaTtopHas pabota «OnpeneneHne KeCTKOCTH bubnuorexa [JOK
IPY>KUHBDY https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Cuura Tpenus https://m.edsogru/fanf738
bubnuorexa [JOK
19 Pemenue 3anay no teme «Cuina TpeHUs» httos://m.e dsogru 1F0afa26
20 JlaboparopHas padota "Onpenenenue KodphuiueHTa bubmmoreka [JOK
TPEHMSI CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo reme "3akonbl HeroTona. Crita bubmuorexa [JOK
ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
29 Cuita TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUSI. bubnuoteka [JOK
YckopeHnne cBOOOIHOTO MaeHHs https://m.edsoo.ru/ff0af044
VYpoxk-koHpepenuus "JIBuxkeHue Tea BOKPYT
23 rpaBuTanmoHHOro 1reHTpa (ConHedHas cucTema).
lanaxktuku"
24 Pemenue 3amad mo reme "Cuita TSOKECTH U 3aKOH bubnmoreka [JOK
BCEMUPHOTO TATOTEHHS" https://m.edsoo.ru/ff0af5f8
25 [TepBas kocmuueckast ckopocTs. HeBecoMoCTh 1 bubnmnoreka [JOK

HEepErpy3Ku

https://m.edsoo.ru/ff0af33c
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PaBHOBecue MarepuaibHOR TOUKH. AOGCOIIOTHO

26 TBEpAOE Teno. PaBHoBecue TBEpIOTO TENa C bubmmorexa LIOK
. " https://m.edsoo.ru/ff0afe36
3aKpeIIEHHONW OChIO BpaICHUS
27 MowmeHT cuisl. LeHTp TsKECTH
08 Pemenue 3anau no reme "MomeHT cuibl. LleHTp bubmuorexa [JOK
TSKECTH" https://m.edsoo.ru/ff0b02b4
29 [ToaroroBka Kk KOHTPOJIBHOU PabOTE MO TEME bubmuorexa [JOK
"MexaHnueckoe aBrKeHue. B3anmonaelicteue ten" https://m.edsoo.ru/ff0b0408
30 KonTtponpsHas padora no Teme "MexaHudeckoe bubnuoreka [IOK
nBkenne. Bzaumoneiicrsue ten'” https://m.edsoo.ru/ff0b06ec
31 Hmnynsc Tena. UMmysabsc cuiipl. 3aKOH COXpaHEHUs bubnnorexa [JOK
UMITyJIbCa. YTIPYTroe U HEYNPYroe B3auMOIECHCTBUE https://m.edsoo.ru/ffOb07fa
32 Pemenue 3agau o reme "3akoH cCOXpaHEHUS bubnuorexa [JOK
ummyJbca" https://m.edsoo.ru/ff0b096c
33 VYpok-koHpepenus "PeakTuBHOE ABMKEHUE B
pUPOJIE U TEXHUKE"
bubnmnorexa [JOK
34 Mexanunueckasi paboTa U MOIIIHOCTb httos://m.e dsogru p—
35 PaGota cuibl TsKECTH, CHITBI YIPYTOCTH U CHJIBI bubnmnoreka [JOK
TpEeHUs https://m.edsoo.ru/ffob0db8
JlabopaTtopHast pabota «Ornpezenenne padoThl CUITBI
36 TPEeHHUsI IPU PABHOMEPHOM JIBI>KEHUU Tella TI0
TOPU30HTAIHOW MOBEPXHOCTH
37 Cas3b sHepruu u padoTsl. [loTeHnnanbHas sHeprus
38 Kunernueckas sneprusi. Teopema 0 KHHETHUECKOM bubnuorexa [IOK
SHEPIruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs DHEPTUU B MEXaHUKE
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40 JlaboparopHnas pabota «3y4ueHue 3akoHa bubnmoreka [JOK
COXpAHEHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe NBUKEHUE U €T0 XapaKTEPUCTUKU bubmmorexa LIOK
https://m.edsoo.ru/ff0b1858
42 3aryxaroimue Konebanus. BeiHyk/1eHHbIE KOJIeOaHusI. bubnnoreka [HOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuil U NPy KUHHBIA MAsITHUKH
44 VYpok-uccnenopanue «3aBUCUMOCTD MIEPUOIA bubnuorexa [JOK
KoJIe0aHUM OT )KECTKOCTH MPY>KHHBI K MAaCChI TPy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparienue 3HEprun NP MEXaHUUECKUX
KOJICOAHUSAX
46 JlaboparopHas pabota «OnpeneneHrue 4acToTsl U bubnuorexa [JOK
nepuoa KojaebaHui mpyKMHHOTO MasTHUKa https://m.edsoo.ru/ffOblaec
JlabGopaTtopHast pabota «I[IpoBepka HE3aBUCUMOCTH
47 nepuoja koaebaHuil rpysa, MOABEIIEHHOTO K HUTH, OT bubmmorexa [OK
https://m.edsoo.ru/ff0b197a
MaccChl rpy3a»
48 Mexaaundeckue BOTHBI. CBOMCTBA MEXaHHMYECKHUX bubmuorexa [JOK
BOJIH. [IpoA0JIbHBIE M TOTIEPEYHBIE BOJIHBI https://m.edsoo.ru/ffO0b21fe
49 Ypok-koHpepenus "MexaHndecKue BOJTHBI B
TBEpAOM Tene. CelicMuueckue BOIHBI"
50 3ByK. PacripocTpanenue u oTpakeHHue 3ByKa
51 VYpoxk-uccnenosanue "HabmroaeHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUUYECKHI
pE30HaHC
53 VYpok-koHpepennus "YnpTpa3Byk U HHQPa3BYK B bubnnorexka [JOK

PUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca
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[TonroroBka Kk KOHTPOJILHOU paboTe 1Mo TeMe "3aKOHBI

bubmuoreka [JOK

o4
coxpaHeHus. MexaHn4deckue KojieOaHusl U BOJHBI" https://m.edsoo.ru/ff0b25f0
55 KonTtponpHas padota no Teme "3aKOHbI COXpaHEHUSI.
Mexannueckre KoieOaHusi U BOJTHBI"
56 DIIEKTPOMArHUTHOE TOJI€. DIEKTPOMATHUTHBIE BOJIHbI bubmmorexa [JOK
p ’ P https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-koHpepenmus "llkana 31eKTpOMarHUTHBIX
58 BOJIH. Mcrionb30BaHue 3J€KTPOMAarHUTHBIX BOJH IS bubamorexa LOK
. | P https://m.edsoo.ru/ffOb2fe6
COTOBO CBsI3U
VYpok-uccnenoBanue "M3ydeHue cBONCTB
bu6mmoreka [IOK
59 AJIEKTPOMATHUTHBIX BOJIH C TTIOMOIIBI0 MOOUIIBHOTO
" https://m.edsoo.ru/ff0b2c6c
TenedoHa
60 Pemenue 3a1ay Ha onpeaeneHne 4acTOThl U ATUHBI
AIEKTPOMATHUTHOUN BOJIHBI
61 DneKTpoMarHuTHas npupoza ceeta. CKOpocTh CBETa. bubnuotexa [JOK
BonHoBBIE CBOMCTBa cBETA https://m.edsoo.ru/ff0b31d0
62 Hcrounnku cBeta. [IpsimMonuHeitHoe bubnuoteka [JOK
pactipoctpanenue cBera. 3atmenus Coinnia u JIyHsl https://m.edso0.ru/ff0b3658
63 3aKoH OoTpaxkeHus cBeTa. 3epkana. Pemienue 3aiau Ha bubnmnorexa [JOK
IIPUMEHEHHNE 3aKOHA OTPAKEHUS CBETa https://m.edsoo.ru/ffOb38c4
64 [Ipenominenue cBera. 3aKOH MPEIOMIICHUS CBETA bubmmorexa [JOK
p ' p https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bubmuorexa [JOK
65 Hcnonp3oBaHue NOJTHOTO BHYTPEHHETO OTPAKEHUS B

OIITUYCCKUX CBECTOBOJax

https://m.edsoo.ru/ff0b3c5c¢c
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JlaboparopHas pabota "HccienoBanue 3aBUCHMOCTH

66 yTJia MpeIoMJICHHs CBETOBOTO JIyda OT yTJja MaJeHus
Ha rpanuue "Bo3gyx-crexkio""
Ypok-koHpepenmus "Vcnonb30BaHne TOTHOTO
67 BHYTPEHHETO OTPA)KCHUS: CBETOBO/IBI,
ONTUKOBOJIOKOHHAS CBSI3B"
bu6 e OK
68 Jlua3el. OnTUdeckas Cuiia JIMH3BI nosmoreka L
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [IOK
69 [TocTpoenre M300paKeHUH B IMH3AX
P P https://m.edsoo.ru/ffOb444a
JlaboparopHuas padota "Onpenencaue HOKyCHOTO
70 ACCTOSIHUS U ONTHUYECKOM CHIIBI cCOOMparoiei bubmorexa LHOK
P " P https://m.edsoo.ru/ff0b4206
JINH3BI
71 Ypok-koH(pepenmus "OnTudeckue JTNH30BbIC bubnnoreka [JOK
puoopsI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 xak ontuueckas cucrema. 3peHue bubmmorexa [TOK
e https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepenuus "Jledexrsl 3penus. Kak
COXPAaHUTH 3peHue"
Paznoxenue 6enoro ceera B criekTp. ONbITHI
74 Hrerotona. CrnoxeHne CrieKTpalbHbBIX [IBETOB bubmmorexa [OK
’ P ' https://m.edsoo.ru/ffOc0f4c
Hucnepcus ceera
JlaGopaTtopHnast pabota "OMBITHI 11O Pa3I0KEHUIO
75 0eJIoro CBETa B CIIEKTP M BOCTIPUSITHIO I[BETA bubnmuorexa [JOK
MPEIMETOB MPHU UX HAOIIOICHUU Yepe3 I[BETOBBIE https://m.edsoo.ru/ff0cOe2a
bunbTph"
76 Ypoxk-npakTukyMm "BOJHOBBIE CBOKCTBA CBETA!

mucnepcust, MHTepdepeHuus U qudpaxus’"
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bubmuorexa [JOK

7 OmneiTel Pe3epdopna u mianeTapHasi MOJIEb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens aroma bopa
79 I/ICHySKaHI/Ie U IOTJIOLICHKE CBETa aTOMOM. KBaHTHI. bubnuoreka [IOK
JInnelyaTele CIIEKTPBI https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktuky™m "HabOroneHue cieKTpoB bubnnoreka [HOK
ucmyckanus'" https://m.edsoo.ru/ff0c1550
81 PagyoakTuBHOCTE M €€ BUIBI bubnmorexa LOK
https://m.edso0.ru/ff0c1672
82 Ctpoenue aToMHOTO siipa. HykinonHnas Mmozenb bubmmorexa [JOK
https://m.edsoo.ru/ff0c18ac
bubnnoreka [JOK
83 PannoakTuBHBIC IpeBparnieHus. M30Tormb httos://m.e dsogru /foclald
84 Pemenne 3agau o teme: "PagnoakTuBHEBIC bubmuorexa [JOK
peBpalicHus " https://m.edsoo.ru/ff0cib4a
85 ITepuon nomypacnana
86 VYpoxk-koH(pepeHntus "PagnoakTHBHBIC U3ITYYCHUS B bubnmnorexa [JOK
IpUpoJie, MeIULINHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsAI0BOTO bubnnorexka [JOK
Y MAacCOBOT'0 YUCEN https://m.edsoo.ru/ff0c1c58
88 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U bubnnorexka [JOK
DHEpPIUuU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amad mo teme "SnepHsie peakiun"
90 Peakuuu cunresa u nenenusd saep. Mctounuku bu6mmorexa [IOK
sHeprun CoJiHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
01 VYpoxk-koupepennus "AnepHas sHepreTrka. JledicTBus

PaAMOAKTUBHBIX U3JTyYE€HUH Ha KUBbIE OPraHU3MBbI"
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[MonroroBka Kk KOHTPOJIBHON pabOTE MO TeMe

92 "DNeKTpOMarHUTHOE ToJie. DIeKTPOMAarHUTHbIE 1 bubmmorexa LIOK
P o P https://m.edsoo.ru/ff0c223e
BOJIHBI. KBaHTOBBIE SIBJICHHUS
KonTpomnpHas padora o Teme "IIeKTpPOMarHuTHOE
93 noJje. DJIeKTPOMarHUTHBIC BOJTHBI. KBaHTOBBIE 1
siBICHUS"
94 IToBTOpenue, 0600meHNE. JTabopaTopHbIe pabOTHI IO 1 1 bubmuorexa [JOK
Kypcy "B3aumoneiictue ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 06061meHue. Pemienue pacueTHbIX U 1 bubnuorexa [JOK
Ka4yeCTBEHHBIX 3aa4 1o Teme "TemnoBsie nporecch” https://m.edsoo.ru/ff0c2572
[ToBTopenue, 0600mIeHNe. Penenne pacueTHBIX U
96 KaueCcTBeHHBIX 3aja4 1o TeMe "KIIJ] TermaoBbix 1 bubnmorexa LOK
. https://m.edsoo.ru/ff0c2a22
JBUTaTeNei
[ToBTopenue, 0600mIeHNe. Penenne pacueTHBIX U
97 KaueCcTBEHHBIX 3a1a4 o teme "KIIJ] 1 bubmmorexa [TOK
} https://m.edsoo.ru/ff0c2b30
AIIEKTPOYCTAaHOBOK
08 [ToBTOpenue, 0606meHue. JlaboparopHsie paboOThI 1O 1 1 bubnunorexa [JOK
Kypcy "CBeTOBbIE SIBICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 06061menne. Pabota ¢ Tekctamu no 1 bubnnorexka [JOK
TeMe "3aKOHBI COXPAHEHHUS B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0606menne. Pabota ¢ Tekctamu no 1 bubnuoreka [IOK
teme "Konebanus u BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTopenue, o6o0menue. Pabora ¢ TekcTamu 1o 1 bubnuoreka [IOK
teme "CBeTOBbBIC ABJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenwue, 0600meHne. Pabora ¢ TekcTamu mo 1
teme "KBaHTOBas U saepHas pusuka'
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



