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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 OCHOBHOH 00pa30BaTEIbHOM IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTU OOYYaroUUXCsi U OpraHU3alUi0 U3yYCHUS
¢bu3MKN Ha AEATeTPHOCTHOW OCHOBE. B mporpamMme mo (M3HKE yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX IMPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Yy4YEeHUS TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUSI MPEIMETHOrO COACpP)KaHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yYarommxcsl.

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

dusuka SBISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHbIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYIO0 KapTUHY MHpa, NMPEIOCTaBIseT Haubosee sICHbIe
o0OpasIipl MPUMEHEHHsI HAYYHOTO METOJa TIO3HAHMsI, TO €CTh CI0Cc0o0a MOTyUYCHHUS
JIOCTOBEPHBIX 3HAHUM O MUPE.

OpnHa W3 TIaBHBIX 33724 (HU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUHU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEepeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE MPEANOJaracT OBJIAJICHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJBb30BaThb  HAyYHbIE
JI0Ka3aTeNbCTBA JUIS TOTyYSHHS BHIBOJIOB.

[lemn wusyueHus GU3NKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «®Dduszuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
OCHOBHBIE  00111€00pa30BaTENbHBIE IPOTPAMMBI, YTBEPXKIAEHHOW pelICHUEM



Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (MpoToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Henan nzyuyenus Guankm:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHUIO TMPUPOIBI, PAa3BUTHE HX HMHTEUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa U3yUeHHsI OCHOB
CTPOCHUS MaTePUU M (PYHIAMEHTAJILHBIX 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 00yYeHHI0 B 3TOM HaIlpaBJICHUU.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE 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
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

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

pa3BUTHE YMEHUI HAOMIOAATh MPUPOIHBIC SIBJICHUS W BBITOJIHATH OIIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ UH(pOpMaIell PU3NIECKOro COAepKaHus,
BKJIFOYAs] HH(POPMAIIUIO O COBPEMEHHBIX JOCTHIKEHUAX (DU3UKU, aHATHN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha usyuenue ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
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 PEKOMEHIATENbHBIN XapaKTep, YUUTeNb JelaeT BIOOP MPOBEACHUS



7a00paTOPHBIX PadOT M OMBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.

COJEPKXAHUE OBYYEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPY:KAOLIET0 MUPA.

@uszuka — Hayka o mnpupone. fABneHus npupoibl. PUHYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3Mepenune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [TorpemHocts n3mepennii. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKdM HW3Y4aloT [PUPO.Y.
EcTecTBEeHHOHAYUYHbIII METOJl TNO3HAHWA: HAOJIIOJEHUE, MOCTAaHOBKA HAYYHOIO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HabmogaeMoro apieHus. Onucanue GU3NUECKUX SBJICHUN ¢ TOMOIIBIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC
SBJICHUS.

2. @uznyeckue npuOOpPHl U MPOLEAYypa NPSAMBIX U3MEPEHUN aHAIOTOBBIM U
U (QPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpezeneHne UEHBI AEJICHUS Kbl U3MEPUTEIBHOIO MPUOOpa.

2. M3MepeHnue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.

4. OmnpeneneHne pa3MepoB MajlbIX TeEl.

5. M3mepenue temmeparypbl NpU MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
[IapUKa, MyIIEHHOTO TOPU30HTAIBHO, TeM OoJiblie, 4eM OoJiblIe BhICOTA
yCKa.

Paznean 2. IlepBoHayajibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OMbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne wuactul BemiecTBa. CBsA3b CKOPOCTHM JABWKEHUS YACTHI[ C
temnepaTtypoil. bpoyHoBckoe nBwxkenue, nauddysus. B3aumonelicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJNIMYeCKUX) Tell. B3auMOCBS3b MEXIy CBOMCTBAMHM BELIECTB B PA3HBIX



arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOCHHOCTH
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 CUIT MOJICKYJISIPHOTO TIPUTSKECHHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SlBnenve wHepnuu. 3aKOH WHEpUUHM. B3anmoaeicTBue Ten Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cuita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3mMepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuna TpeHUs.
TpeHue CKOJIbXKEHUS U TPEHUE MOKosA. TpeHue B MpUPOJIE 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 CuJji, HalpaBJIEHHBIX IO OJJHON 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. Omnpexenenue 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 TeJ, dKUAKOCTENH U ra30B.

JaBnenue. CriocoObl yMEHBUIEHUS U YBEIUYECHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaya naBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JABIEHUS >KUIKOCTH OT TIyOWHBI. [ mapocraTuyeckuit
napajokc. Coobmatroiuecs cocynbl. ['unpaBinueckue MeXaHU3MBbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. lIpuumHbl CyliecTBOBaHUS
BO3aAymHON oOonouku 3emud. OnbiT Toppuuennu. M3mepenue armocdepHOTO
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[TpuOops! 17151 U3MEPEHUS ATMOC(PEPHOTO TABICHHUS.

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

Jlemoncmpayuu.
3aBUCUMOCTbH JAAaBJIEHUS ra3a OT TeMIEPaTypHhI.

[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 BBITATKUBAIOIIEN CHIIBI BECY BBITCCHEHHOU JKUIKOCTH.

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

Jlabopamopnsie pabomel u onvimel.

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

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,
JEHCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00bEMa MOTPYKEHHOM B KUAKOCTD
YaCTHU TEJIA U OT IUIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WIM KOHCTPYUPOBAaHUE JIOAKM U
OIpeJIeNIEHUE €€ TPYy30MOABEMHOCTH.



Pasznen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckast padota. MOIIHOCTb.

[IpocTbie MexaHU3MBbI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecHs pblyara. [IpumeHeHne npaBuiia paBHOBECHs pbldyara K 0J10Ky. «30510To€
npaswiio» Mexanuku. KIIJI mpocteix Mexann3MoB. [IpocTbie MeXaHU3MBI 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.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS IPU PABHOMEPHOM JIBU)KEHUU TEJa T10

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

4. V3yueHune 3aKOHA COXPAHEHUs MEXAHUYECKOM YHEPTUH.
8 KUIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIAPHO-KUHETUYECKOM TEOPUU CTPOEHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAIOIINE
OCHOBHBIE TMOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Mopgenun TBEPAOro, KUJIKOTO M Tra3000pa3HOTO COCTOSIHHUM BeIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHUE CBOMCTB Ira30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOXEHUH MOJIEKYJISIPHO-KUHETUYECKON TEOpHH.
CmaunBaHue U KallWUISIPHBIE SIBJICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temmneparypa. Csizb TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
gactull. BuyTpenHsisi sHeprusi. CrnocoObl W3MEHEHMs] BHYTPEHHEW SHEpruu:
TerIonepeaaya u CoBepiieHue padoTsl. Bubl Terionepeaaun: TeIIONpOBOHOCTD,
KOHBEKIIUS, U3ITyYEHUE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeruiooOMeH u
TEIUIOBOE paBHOBeCHME. YpaBHEHHWE TeruioBoro OanaHca. [lmaBieHue wu
OTBEpACBAHUE KPUCTAUNIMUECKUX BEIIECTB. YJeibHas TeIJIoTa TIUIaBJICHUS.
[TapooOpa3oBanue u koHaeHcamws. Mcmapenme. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(HEPHOro
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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HaoGmronenre 6poyHOBCKOTO ABUIKECHHUS.

Hab6mronenune nuddysun.

HaOnronenue siBeHnid cMaurBaHUs U KalMWUISIPHBIX SIBJICHUH.
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 coBepiiieHur paboThl BHSITHUMH CHUIIaAMHU.

. 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.
OnpIThl MO HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

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

[IpoBepka rUMOTE3bl JUHEHHOM 3aBUCHUMOCTH JJIMHBI CTOJIOMKA JKHIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHHs BHYTPEHHEH DSHEpPruuM Tejla B pe3ysibTaTe
Terionepeaayn U paboThl BHEITHUX CHUJI.

UccnenoBanue siBIEHUS TEIIOOOMEHA TPU CMEIIMBAaHUU XOJOIHOW H
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIJIOTHI, TMOJYYEHHOTO  BOAOW  IpHU
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 BEJIUYUHBI 3aPsI0B U PACCTOSIHUS MEXKIY TE€JIaMM).

Onekrpudeckoe mnoJie. Hanpsxk€HHOCTh 3iieKTpuueckoro noiis. IlpuHnmm
CYNEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SICKTPUUECKUN 3apsil.
Crpoenue aroma. [IpoBOOHMKM W JUANEKTPUKU. 3aKOH  COXpaHEHUS
AIEKTPUUYECKOTO 3apsa.

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

Onekrpudeckass menb. Cuma  TOKa.  DJNEKTPUYECKOE  HAIPSKECHHE.
ConpoTuBiieHHE MPOBOJHUKA. YEIbHOE CONPOTHUBJIEHUE BelecTBa. 3akoH Oma
JU1s1 ydacTka uenu. [locnenosarenbHoe U MapajuiesIbHOE COEIMHEHNE IPOBOIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DneKTpuYecKre 1enu U MOTPeOUTENH IEKTPUIECKO s3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHoe
nosie. MaruutHoe mosie 3eMJIM M €ro 3HauyeHHWe i KU3HU Ha 3emie. OnbIT
Opcrena. MarouTHOE NoJie AJIEKTPUIYECKOro ToKa. [[puMeHeHne 31eKTpOMariuToB
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.
DIIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS ANEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DIeKTpu3anus Tel.

JIBa posa 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DJIEKTpOCTAaTUYECKAd UHIAYKIIUSL.

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

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

JlericTBUS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.

11. ['a30BbIii pa3ps.

12. I3MepeHne 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.

JleficTBrEe MarHUTHOTO MOJIS HA IIPOBOJHUK 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 onvimol.

1.

o vk~ w

10.
11.

12.

13.
14.

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

HccnenoBanre JEHUCTBUSL DJIEKTPUYECKOTO TOJS 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 HAMPSHKEHUSI HA PE3UCTOPE.

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

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJiss CWIbl TOKa MPH MApaJlJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

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

HccnenoBanre 3aBUCMMOCTHA CHIIBI TOKA, WAYIIETO 4epe3 JaMIIOYKY, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenue KIIJ[ HarpeBaTesns.

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. OUBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJCHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl 3JE€KTPOABUTATETIS.

20. 3mepenue KII/] anekTpoaBuraTeibHOM yCTaHOBKH.

21. OnBITBI IO UCCIEAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
VCCIIEIOBAHUE W3MEHEHUM 3HAYCHHUS M HANpPaBJICHUS HWHIYKIMOHHOIO

TOKA.
9 KJIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwkeHHE. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBr>keHue. HepaBHoMmepHOe mpsiMoniHENHOE JBHKeHUE. CpelHsss 1 MIHOBEHHAS
CKOpOCTb T€Jla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOoyckopeHHOe TpsiMosiMHEWHOe JBHkeHHue. (CBoOoaHOE
naaenue. OnwiTel ['anues.

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

ITepBeiit 3ak0H HproTtona. Bropon 3akon Herorona. Tperuii 3akon HeroToHa.
[IpyHIMT Cyneprno3uuun CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
nanenus. JBuwkenue miaHer Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HesecoMocTs 1 nmeperpysku.

PaBHoBecue maTepuanbHON TOUku. AOCONMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpaiieHusi. MoMeHT cuiibl. LleHTp TsxecTw.

Nmnynsc tena. MI3MeHeHne umnyibca. VIMITynbC chiibl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexanuueckass pabora M MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
Tperust. CBs3b dHEpruu u padbotel. [loTeHnnanbpHast SHEPTHs Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHEprus cxxaTon npyxuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPrUH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
DHEPIUH.

Hemoncmpauyuu.
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9.

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

Habnrogenne MeXaHn4ecKoro JBUKEHUS TEla OTHOCHTENIBHO 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 IIOCKOCTH.

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 CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenune kodhGUIMEHTa TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.



9. Omnpenenenue pabOThI CUJIbI TPEHUS TPU PABHOMEPHOM JIBUKEHUU TEJa 10
TOPU30HTAIBHON 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 KUHHBIM MasTHUKU. [IpeBparieHue
SHEPI'UH IPH KOJIeOATEIHPHOM JIBUKEHUH.

3aryxatomue  koneOanus.  BwiHyxkaeHnesle — konebanus.  Pe3onanc.
Mexannueckue BosiHBL. (CBOMCTBA MEXaHUYECKUMX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

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

Jemoncmpayuu.

1. HaGmronenue koyiebaHuid Tea Moa ASHCTBHEM CHIIBI TSDHKECTH M 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 JJIMHBI 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, JAEMOHCTPUPYIOIIHE  3aBUCHUMOCTb Mepuoja  KoJeOaHuit
MPYKUHHOTO MAsITHUKA OT MAacChl Tpy3a U KECTKOCTHU MPY>KUHBI.

7. W3mepenue yckopeHusi CBOOOJHOTO MaECHUS.

Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
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ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBoMcTBa
ANEKTpOMarHuTHbIX BOdH. Illkana siexkTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
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
pacnpoctpaHenue ceera. 3atMenust ConHua u Jlynel. Otpaxenue ceta. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

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

Jlunza. Xop myuedt B munze. OnTudeckas cucrema ¢oToarmapara, MUKpPOCKOTIa
U Teljieckorna. ['na3 kak ontudeckas cucremMa. biim3opyKkocTh 1 JanbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenue n300pakeHUM B IJIOCKOM, BOTHYTOM U BBHITTYKJIOM 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. Mopens rinasa.

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. M3yudeHue xapakTepUCTUK U300paKeHUs MPEAMETA B TUIOCKOM 3epKaje.



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 OETIOr0 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 NMoromeHne cBeta aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-usinydeHus. CTpOeHHE aTOMHOIO
anpa. HykionHas wmopaens atomHoro snapa. W3ortonsl. PaanoakTuBHBIE
npeBpaieHus. [lepron nomxypacmnana aTOMHBIX SIEP.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Macchl W JHEpruu. Peakumm 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. WccnenoBanue TPEeKOB: M3MEPEHHE HHEPrUU YACTUIIBI 10 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpPUTEIBLHO-00001IAKOINNH MOAYIb.

[ToBTOpUTENHEHO-0000MIAIOMINN MOYJTH TIPEAHA3HAYCH JJII CHUCTEMAaTHU3aIuu
1 00001IeHUS TTPEIMETHOTO COJIEP KaHUs U OTBITA IEATEIIbBHOCTH, MPUOOPETEHHOTO
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
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00OecreunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U



METaNpeAMETHBIX  IUIAHUPYEMBIX  pE3yJabTaTOB  OOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAYy4YHass IPAMOTHOCTh: OCBOCHHME HAYyYHBIX METOJOB HCCIIEIOBAHUSA
SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3MdecKue
ABJICHUSI, TPUMEHSS T[OJy4YEHHBbIE 3HAHHWS, pelmaTrh 3aJadyd, B TOM YHCIE
KA4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMIIHATBHO IEITEILHOCTHBIN XapaKTeP JAHHOTO pa3jena peaanu3yeTcs 3a
CYET TOTO, UTO O0YUAIOIIMECS BBITIOIHSIOT 3aJJaHUsI, B KOTOPBIX UM TMpeIaraeTcs:
HAa OCHOBE [IOJIyYEHHBIX 3HAHUW pacrno3HaBaTh M HAYyYHO 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 HAy4HbICE OCHOBBI HamOoOJie€ BaXKHBIX JIOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHbBIX NCTOUHUKOB
DHEPrUU Ha OCHOBE 3aKOHA IPEBPALLCHUS U COXPAHECHUS BCEX U3BECTHBIX BUJIOB
SHEPIHUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

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

y oOyuatomierocs OyayT cOpMUPOBaHBI CIIEIYIONUIUE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YYE€HOrO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHME IIEHHOCTH (U3MYECKOW HAyKHM KaK MOUIHOTO HWHCTPyMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KyJbTYpBHI,

- pa3BUTHE HAy4HOH JI0O03HATEIBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJLTYPbl 310POBbSI W  3MOLMOHAJIBLHOIO
0J1aronoJry4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a JKM3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- cOpPMHUPOBAHHOCTH HaBbIKA pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY
Y TAKOI'0 e NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacTHE€ B pEUICHHHM MPAKTHUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIbHOW HAMPAaBICHHOCTH, TPEOYIOIIKX B TOM YHCIIe U GU3NYECKUX 3HAHUI;



e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOheCChid, CBI3aHHBIX C (PU3UKOMH;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMSI HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
obylacTh OKpy’Kalollel cpeapl, IUIAaHUPOBAaHUSA IIOCTYNKOB M OLIGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOIICH CPEIbI;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSI YCJIOBHMSIM COIHAJIBbHOM M NPHUPOIHOM
cpeabl:

e - IIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3UYECKON HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
IPYTHX;

e - TIOBBIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTR;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHSL, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEN B 00JIacTH
busuky;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3AMMOCBSI3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHUN;

e - OLEHKA CBOMX JCHCTBHUN C Y4YETOM BIIMSHMS Ha OKpYXaroUIyl Ccpexdy,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbrare ocBoeHUs MPOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuwatomerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YUCOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJSATUBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAeicTBUA:
e BBIABIAThP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHU );
e YCTAaHABIWBATH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUHA, OCHOBAHHMSI JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTpPUBAEMbIX (paKTax,
JTAaHHBIX U HAOJIIOICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH TIPUYMHHO-CJICICTBEHHBIE CBS3H NPHU H3YUYEHUU (PUINUECKUX
SIBJICHUI M MTPOIIECCOB, JIENIaTh BHIBOJIBI C UCIIOIB30BAHUEM JIEAYKTUBHBIX U
WUHIYKTUBHBIX YMO3AKJIIOUEHHUH, BBIABUTaTh THUIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BEIOUPATH CIIOCO0 perieHns yueOHo! Gpu3ndeckoii 3a1aun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pELICHHs, BBHIOOp Hambolee
HOJXOSAIIETO ¢ YYETOM CAMOCTOSITENIFHO BBIJICTIEHHBIX KPUTEPHUER).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCII0JI30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT MTO3HAHMS;
MPOBOAUTH 1O CAMOCTOSITEILHO COCTABIICHHOMY TUIaHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJTYYEHHYIO B X0JI€ UCCIICIOBAHUS UJIU IKCTIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

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

Pa6ora c nndopmanueii:

MPUMEHSTh Pa3IUYHbIC METO/Ibl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTABIICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4yll  HECIIOKHBIMH
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B X0 OOCYXIEHHUS y4eOHOro MaTepuayia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
OJ1aroxenaTeIbHOCTH OOIICHHUS;

COTOCTAaBIISATh CBOM CYXKICHHUS C CYXACHUSAMHU JPYTUX YYaCTHUKOB
auanora, OOHapYKUBATh Pa3INYUE U CXOACTBO TO3UITUH;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



myOJIMYHO TMPECTABIATh PE3YIbTaThl BHIIOTHEHHOTO (PH3UUYECKOTO OMBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYLIECTBA KOMAaHIHOW U MHIUBHUAYaJIbHOM
paboThI ITPU pEIIEHNN KOHKPETHON (PU3NYECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATh JIEUCTBUSA
no e€ JOCTIKEHHUIO: paclpeiessaTh poyd, 00CyXIaThb MpPOLECChl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;
BBITNOJIHATh CBOIO 4acThb paOOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara Mo
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOU IEHCTBUS C JPYTMMH YWICHAMU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

Pel"yJIﬂTI/IBHl)Ie YHUBEpPCAJIBHBIC yqeﬁﬂble IleﬁCTBHﬂ

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIUsX, TPEOYIOIUX
TUTSL petiieHusT (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyaIbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmon);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellleHus GU3NUECKON 3aa4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh TIPeIjiaracMbie BAPUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJLJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U MpeJjiararh rjiaH e€ U3MEeHEHHUS,;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS])  PE3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBHUSM;

CTaBUTh €01 HA MECTO JPYTOr0 YEJIOBEKA B XO/I€ CIIOPA UM AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY NpU pEIICHUH (PU3NUECKUX 3a/1ay WIH
B YTBEP)KJICHUSAX HA HAYyYHBIE TEMBI U TAKOE K€ MPABO APYroro.

ITPEAMETHBIE PE3YJIBTATDBI



K xonIy 00ydeHus B 7 KJjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHUS BEIIeCTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIIMHEWHOE), TPACKTOPHUS, pPABHOJEUCTBYIOIIAS
cwia,  gedopmanus  (ymopyras, — IUIaCTUYECKasl),  HEBECOMOCTH,
COOOIIAIOIINECS COCYABL;

paznuyath sABiIeHUs (AUQQy3us, TEIIOBOE IBHKEHHE YaCTHUIl BEIECTBA,
PAaBHOMEpPHOE  JBWIKEHUE, HEPAaBHOMEPHOE JBWXKEHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpalleHUsl, Iepeada JaBjIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3amH,
aTMOC(PEpHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALLECHUS MEXaHUYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh TPOSIBJICHHUE W3YYEHHBIX (U3HUECKUX SIBIICHUNH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MpPUMEPHI IBUKEHUS C PA3IMUYHBIMU CKOPOCTSAMH B >KMBOW M HEXUBOMU
NpUPOJIC, NECUCTBUE CHUJIBI TPEHUST B MPUPOAEC U TEXHUKE, BIIHUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuard B
TeJe 4YeJ0BEeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33aJauy B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
bu3ndecKkue BeIMUUHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpEMS, Iy Th,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIAa TSKECTH, BEC Tela,
cujia TpeHus, JaBjaeHue (TBEPAOTO Tela, )KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS
CWJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
MOTEHIUAJIbHAST JHEPTUsi), MPU OMNUCAHUMU TMPABWIBHO TPAKTOBATh
(bU3MYECKUi CMBICIT UCTIOJIB3YEMBIX BETTUYHMH, X 0003HAYCHUS U €IUHUIIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3bIBAIOIINE JIAHHYIO
(bU3NYECKYI0 BEIMYMHY C JAPYTMMHU BEJIMYUHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,

XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
WCIIOJIB3Ysl TIpaBUiia CJIOKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0J0ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOMN



OHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, IPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NIPUUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaIU3a
YCIJIOBUS 33J]a4y 3aIMCBIBATh KPaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (OPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4Y€HHOU (pU3NUECKON BEINUMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3UYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH POBEPSIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3INyaTh U UHTEPIPETUPOBATH IMOTYYEHHBIH
pe3yabpTaT, HaXOAUTh OLIMOKH B XOJAE OIbITa, JEJIaTh BBIBOABI MO €ro
pe3yabTaTam;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYEeCcKUX CBOMCTB TeN: (POPMYITUPOBATH IPOBEPSIEMbIE MPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHUs, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
00bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nU(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PAaBHOMEPHO JABUKYILETOCS TENa OT BpEMEHU JIBUXKEHUS TEJa, CUIIbl TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOIIAAN CONPHUKOCHOBEHHMS TEJI, CUIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEAOBaHUSA, COOUpaTh YCTAaHOBKY U
BBITMIOJHATh M3MEPEHUs, CJeNysl MPEeaoKEHHOMY IIaHy, (UKCHUPOBATH
pe3yNbTaThl MOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHUJE



NPEJIOKEHHBIX Ta0NuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA )KHUJIKOCTHU U TBEPAOTO TeJla, CHUIa TPEHUS CKOJIBKEHUS, IaBIICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJIA, JCHCTBYIOIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBHIMOIHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEITMYUHBL

COOJII01aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
0o00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, NOJBUKHBIA U HEMOJABMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaxX (PU3UUECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 17151 oOecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUsI 310POBbs U COOJIIOJICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIeH cpeie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHUS PpA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
JAUTEpaTypy (HU3HUECKOTo CoAepKaHusl, CIIPAaBOYHbIE MaTepUabl, pECYpPChI
cetu MuTepHer, BhaaeTb nNpuéMaMH KOHCIEKTHUPOBAHUS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUS, B TOM
qHclie MyOJIMYHO JIeTaTh KpaTKue COOOIICHHSI O pe3yibTaTaX MPOEKTOB WU
y4eOHBIX HCCIEeNOBAaHUM, IPU 3TOM TPaMOTHO MCIOJB30BaTh M3yUEHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOCKTOB M HCCIEAOBAHHWH PpaCIpEACITh
00s13aHHOCTH B TPyMINE B COOTBETCTBUU C TMOCTABJICHHBIMHU 3aja4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbl, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITOJIB30BATh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTATUINYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII M HEHACHIIIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTATElNb,
JIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIAPHBIE SIBICHMS, UCIIApEHUE,
KOHJICHCAlLlUsl, IJIaBJI€HHUE, KpUCTAIIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEerIOnpOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
AIEKTpU3aLMUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICICTBUE MAarHuTOB, JECHCTBUE
MarHUTHOTO TOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKIIKSA)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NUYECKOE SBICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHHA B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B mpupoe, u3iydyeHne ConHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend MoarCcoB, poJib MArHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJle,
NOJIIPHOE CHUSHHE, NpPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (NPHU3HAKU) (PUINUECKUX
SIBIICHU;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€I U (PU3NYECKHUE SIBICHUS, UCIIOJIb3YS
¢duznyeckue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTHI, yJeJbHas TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIIoTa
CrOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MAIIIMHBI, OTHOCHUTENbHAS BIIAXKHOCTD BO3/1yXa, JJICKTPUYECKHUM 3apsil, Cuila
TOKA, DJJEKTPUYECKOE HAIpPSIKEHUE, COMPOTHBICHHE IPOBOJHHUKA,
yAEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJECKTPUICCKOTO
TOKa), MpU OMNUCAHUU TPABWIBHO TPAKTOBATh (U3MUECKUI CMBICIT
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIIBI (PU3UUECKUX BEITUYHH,
HaXOJUTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpauKyd H3yYCHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
VICIIOJIB3Ysl OCHOBHBIE IIOJIOKECHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3UIMUA MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMS 3apsija, 3akoH OMa JyIs yyacTka LenH, 3aKOH
Jxoynsa—JleHna, 3aKOH COXpaHEHUsI SHEPTUH, [IPU 3TOM JaBaTh CIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3alUCHIBATH €M0 MAaTEMATUUYECKOE BHIPAKECHHE,
OOBSICHATh (PU3MUECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYyallui MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTeEpa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4EHHBIX CBOWCTBA (DU3MUECKHUX SIBICHH,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumats pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBA3BIBAIONINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaIM3a
YCJIOBUSL 3a/lauyd 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX [JIS  peIIeHHUs 3aJa4yd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUIsi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpOOJEMbl, KOTOpPhIE MOXHO pPEIIUTh MpU TOMOIIH
(bU3MYEeCKUX METOJOB, HWCIIOJb3ysl OMHCAHWE HCCICIOBAHUS, BBIICISATH
IPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IPABUJIBHOCTH IOPSIKA
MPOBEICHUS UCCIEN0BAHUS, JIeJIaTh BHIBOIBI;

MPOBOAUTL OMNBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJCHUM WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS H
HarpeBaHusi MpU H3IYUYECHHH OT I[BETa U3JIyyarolled (Morjaomaromei)
MMOBEPXHOCTH, CKOPOCTh MCIIAPEHUSI BOJBI OT TEMMEPATypPhl KUAKOCTH U
Iomaaun €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl U B3aUMOJCHCTBUE
AIEKTPUYECKUX 3apsioB, B3aUMOJCHUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJU3alllsi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHUTHOT'O TMOJISI HAa MPOBOJHUK C TOKOM, CBOWCTBA 3JICKTPOMArHMTA,
CBOMCTBa DJIEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYJIUpOBATH



IIPOBEpPSAEMbIE MPEANOJIOKEHHS, COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH XO/I OTbITa U (DOPMYJIHPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BIIAYKHOCTH
BO3/1yXa, CHJIbI TOKAa, HANPSHDKEHUS C MCHOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSIMBIX  H3MEpPEeHUM  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEYEHMS U YACIBHOIO COIPOTHUBIICHHS BELIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  MPOBOJHUKE,
WCCIICIOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHIL U TPa(UKOB, 1€TaTh
BBIBO/IBI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

NPOBOJUTh KOCBEHHbIE HW3MEpPEHUS (PUINYECKUX BEJIWYUH (yIenbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBJICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHHUPOBaTh W3MEPEHHs, COOUpATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CII€ysl MPEIJIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0IaTh MpaBUiIa TEXHUKK 0€30MaCHOCTH TIPH padoTe C J1ab0paToOpHbIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, apOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUYECKOM DSHEPTUHU, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONIPUOOPHI (mpuMepsI), 3JIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHUX SIBJICHUH M HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUECKHUX LIemnel C
NOCJIEIOBATEIBHBIM U NAPAJIEIbHBIM COEUHEHUEM JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYCHHSI JIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh WHGOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUNW B TIOBCEJIHEBHOM



KU3HU 1 obecrieyeHus: 0e30MacHOCTH MpH OOpalleHnu ¢ MpudopaMu u
TEXHUYECKUMHU yCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOACHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH Cpelie;

OCYIIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WNHTepHeTe, Ha OCHOBE HUMEIOIIUXCA 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIICIATH HH(DOPMALIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN Y4E€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3NUECKOT0 COAECpKaHUs, CIIPABOYHBIE MAaTEPUAIIbl, pECYPCHI
cetu IHTEepHeT, BHaneTb NpPUEMAMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o0mias MHGpOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YUCIIE IIyOIMYHO NPEACTABIIATH PE3YJIbTAaThl IPOEKTHOU
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YUYEHHBIM TOHATUIHBIMA anmapar Kypca (HU3UMKH, CONPOBOXKIATH
BBICTYIUIEHUE NTPE3EHTALINEH;

IpU BBIOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3UUECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TIpyNNE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 3a BBHIMOJHEHUEM IIaHa EUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBAaTh KOMMYHUKATHBHOE B3aUMOJCICTBUE,
IPOSIBIISS TOTOBHOCTh pa3peiiaTb KOH(PIUKTHI.

K koHIily oOyueHus B 9 kjiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

WCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualbHas TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO JBIKCHHS, Jehopmarius
(ympyrasi, mjiacTauyeckas), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3Ku, UEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HUH(PA3BYK U yJIBTPa3BYK, dJICKTPOMATrHUTHBIC BOJHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCIYCKaHUsI W TOTJIONMIEeHUs, alib(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFICPHAsl PHEPTETHKA,

paznuyaTh SIBJICHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE [BIDKEHHUE, CBOOOIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYXKHOCTH, B3aUMOJICHCTBUE
TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhHOE JBMKCHHE (3aTyXarolue U
BBIHY’KJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBMKEHHE, OTpaKEHHE



3BYKa, NPSIMOJIMHEWHOE pacCIpOCTPAHEHUE, OTPAKEHHUE U NIPEIOMIICHHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (DU3MUECKUX SBICHUN B
OKpy»XaroleM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPUPOJIE:
MIPUJIMBBI U OTJIMBBI, IBUKEHUE TUIAHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMY,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIA (OH, KOCMHUYECKHE JIyud, PaJUOAKTHUBHOE H3IyUEHUE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpPH ATOM MEPEBOAMUTH IMPAKTUYECKYIO 3aJlayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yUYEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBJICHUS, UCIIOJIb3Ys
(du3nueckue BeNWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tella, HUMIYJIbC Tela, WMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KoyieOaHuil, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTeiab IPEJIOMJIEHUS Cpeabl), NPH OINHCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO0 BEIMYHUHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
MPUHLNN CYNEPHO3ULUMHA CHUJ, NPUHUUII OTHOCUTEIbHOCTH ['anmiies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHbI OTPAXEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3UYECKUE TPOIECCHl W CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyaIMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUIH,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHMIA ),
UCIIOJNB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BEIMYMHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3ajaui 3allMChIBaTh KPATKOE YCIOBHE, BBISBIATh
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMbIE ISl pElIECHUs, MPOBOAUTH pPAcu€Thl U  OLICHUBATH
PEATUCTUYHOCTH TOTYYEHHOTO 3HAYCHUS PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
($u3NYECKUX METO/OB, MCIONb3Yysl ONUCAHHME HWCCIEOBAaHUS, BbBIICIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOMIOIEHUH 1 OIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3axkoHa HbproTOHa, 3akoHa
COXPAaHEHUSl HHEPrUH, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIIX KOJICOaHUH, MPSAMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHue 0eroro cBeTa B CHEKTP, U3yUYCHHE CBOWCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
000pyIOBaHUSs, OMUCHIBATH X0/ OTBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUe u3MepseMold BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
Koe0aHUN MaTeMaTU4eCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpakeHHUsl CBETa OT yrIja MaJeHus W yria MPeJoMJICHUS OT yria
NaJeHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU



¢u3nyecKux BEIMYMH B BUAE TaONMUI U TpadUKOB, JIejaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BAHNUS;

IPOBOJUTH KOCBEHHBIE W3MEpEHUs (U3NUECKUX BEIWYUH (CpemHsis
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M TEPHOJ
KOJIe0aHUN MAaTeMaTHYeCKOr0 W TPYKMHHOTO MAasTHUKOB, ONTHYECKAas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs, CleAys MpPeNOKEHHOW WHCTPYKLMHU, BBIUHCIATH 3HAUECHUE
BEJIMUMHBI M aHAJTU3UPOBATH MOJTyUYEHHBIE PE3YIbTAThI C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

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

pas3nuyaTh OCHOBHBIC TPHU3HAKK HM3YyYEHHBIX (QU3UUECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, IUTaHeTapHas MOJAENb aTOMa, HyKJIOHHAs! MOJIEITb
aTOMHOTO s111pa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YUYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOHM HAa WX omucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MEpHUCKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTUUECKHX MTPOLIECCOB MPU
pelieHny  y4eOHO-TIPaKTUYECKUX 3aJad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B IITIOCKOM 3€pKajie M COOMparoIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHWW B TOBCETHEBHOM
KU3HH NIl obecrieueHusi 0€30MacHOCTH Tpu oOpaIreHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIeH cpejie;

OCYUIECTBJIATh TMOUCK HHPOpMalMK (U3HUECKOTO COJIEpKaHUS B
HuTepHere, caMOCTOATENHHO (HOPMYIHPYs IOUCKOBBIN 3aMpoc, HAXOAUTh
NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MH(QOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,



UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-TIOMYJIIPHYIO
JUTEpaTypy (HPU3HUECKOTO COAEepKaHUs, CIIPAaBOYHbIE MAaTEPHUAIIbI, PECYpPCHI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
uHGOpMAIlMU W3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpKaHUS,
nyOJIMYHO TPEICTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
JNEATEIBHOCTH, TIPU O3TOM TIPAaMOTHO  HCIOJIb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro pasziena (U3MKH U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4yéToM O0COOEHHOCTEH ayIuTOpUHn
CBEPCTHHUKOB.



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. Pusuka u e€ poJib B NO3HAHNH OKPYKaI0LIEro 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:xkeHue u B3auMo/ielicTBUE 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, :KUAKOCTEH M Ira30B
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 2 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 4 145



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

9 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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

Huctpykrax no Thb MOTN042
®usnKka — HayKa O IPUPOJE.
SIBnennsa npupoasl. dusnyeckue
SBJICHUS

MeXaHI/I‘{eCKI/Ie, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBLIC ABJICHHUA

dusnueckue BeIUUNHBI U UX
U3MepeHne

01.09.25

02.09.25

08.09.25

Wucrpykrax o Tb MOTNe044
JlaGopaTtopHas pabota «Ornpeaenenue
IICHBI JICTICHUS IIKAJIBI
U3MEPUTEIIBHOTO TPUOOopPa.»

09.09.25

Kaxk ¢u3zuka u aqpyrue ectecTBeHHbIE
HayKH U3Yy4aroT PUPO.Y.
EcTecTBEeHHOHAY4YHBIN METO/
no3Hanus. Onucanue GU3NIECKUX
SABJICHUM C IIOMOLIBIO MOJEIIEH

15.09.25

but6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

NuctpykTax no Th
NOTNe044J1.p.»13mepenne oobema
KUJKOCTU M TBEPIOTO TEIa»

16.09.25



https://m.edsoo.ru/ff09f72a

Crpoenue BemectBa. OMbITHI,

1 00beMa TeJjia IO €ro INIOTHOCTH

bubnunoreka LIOK
7 JTIOKa3bIBAIOIIUE JUCKPETHOE 22.09.25 https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
bubnunorexa LIOK
23.09.2
8 JBIiKeHHE HaCTHIL BelleCTBa 3.09.25 https://m.edsoo.ru/ff0a013e
HNucrpykrax no Th
9 HNOTNe044J1.p.»13mepenne 29.09.25
pa3sMepoB MaJIbIX TEI»
10 ArperaTHble COCTOSHUS BEIIECTBA 30.09.25
B3aumocBs3b Mex 1y CBOMCTBaMU
BEIIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX 06.10.25 bubmuoreka [IOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI
MexaHn4ecKoe TBUKCHUE. BuG 10K
noIMoTeKa
12 P 07.10.25
ABHOMEPHOE 1 HEPAaBHOMEPHOE https://m.edsoo.ru/ff0a05c6
JIBIDKCHHE
bu6nmorexa LIOK
13 .E 13.10.25
CKopocts. EAMHHLE ckopocTh https://m.edsoo.ru/ff0a079c
bu6nmorexa LIOK
14 P 14.09.2
ACHCT HYTH H BPEMEHH JABIDKCHIA 09.25 https://m.edsoo.ru/ff0a0ae4
Huepuus. 3akoH HHEPITUH.
15 B3aI/II)1\L/IIo eHCTBHE Tenpllclalc MpUYrHA 20.10.25 bubmorexa [JOK
A p o https://m.edsoo.ru/ff0a0c10
WU3MEHEHUS CKOPOCTH JIBHYKEHUS Tell
16 IInotHoCTH BemiecTBa. PacueT Macchl 211025 but6mmorekxa [IOK

https://m.edsoo.ru/ff0a0fee



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

WNucrpykrax o Th MOTNe044

17 JlaGopaTtopHas pabora «OnpeneneHue 27.10.25
IUIOTHOCTHU TBEPJIOTO TeJa
18 Pemenue 3agau mo teme "l[InoTHOCTH 28.10.25 bubnuorexa [JOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepucTHKa
19 B3auMoaercTeus Teir. Cuiia 10.11.25
ynpyrocti. 3akoH ['yka
Huctpykrax no Tb MOTN044
JlaboparopHas pabota «3yuenue
20 3aBUCUMOCTH PACTSKCHHS 11.1125
(medopmariun) Npy>KUHBI OT
IIPUJIOKEHHOHN CUIIBD»
21 SIBnenue Tsarotenus. Cuia TSKECTU 17.11.25
CBs13b MEXKTy CHJIOW TSKECTH U G LOK
noIMoTeKa
22 i .B .P 18.11.2
Maceot Tera "ec e emeH:Ie 8 > https://m.edso0.ru/ff0a1778
3a7a4 1o teMe "Cuia THKeCTH
Cuna TspKecTH Ha Ipyrux IUTaHEeTax. bubmuoteka [IOK
23 24.11.25
Pu3nyecKue XapakTepUCTUKH MIAHET https://m.edsoo.ru/ff0a1502
bu6nunorexa LIOK
24 nu . 25.11.25
smepertie cu. Jlnamomerp https://m.edsoo.ru/ff0al8cc
bubnunorexa LIOK
2 B .H 1.12.2
> ec Teia. TieBecoMocth 0 > https://m.edsoo.ru/ff0al778
CrnosxeHue IBYX CHJI, HAIIPaBJICHHBIX
26 10 OnHOM MpAMO 02.12.25  Dumiorexa HOK
HON TP ' o https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIIAS CHIT
97 Pemenue 3amay mo Teme 08.12.25

"PaBHonelicTBytOMIas cui”



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

28

TpeHI/Ie CKOJIB)KCHHUA U TPCHHUC ITOKOA.

TpeHue B mpupojie U TEXHUKE

09.12.25

bubnunorexa LIOK
https://m.edsoo.ru/ff0alb9c

29

Wucrpykrax o Th MOTNe044
JlabopaTtopnast pabora «M3yuenue
3aBHCUMOCTH CUJIbI TPEHHS
CKOJIBXKECHHUS OT CHJIBI JaBIICHUS U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTEI»

15.12.25

bubnunorexa LIOK
https://m.edsoo.ru/ff0alcc8

30

31

32

33

34

Pemenue 3agau Ha onpeneneHue
PaBHOAECHCTBYIOUIEN CUIIBI

Pemenue 3amau nmo remaM: «Bec
tenay, «I'padbuueckoe n3o0pakeHue
cuimy, «Cunely, «PaBHOAEHCTBYIOIAS
CHLII»

Pemienue 3a1au mo remam:
«MexaHudeckoe JBH)KEHUEY,
«Macca, IoTHOCTbY, «Bec Tenay,
«I"paduueckoe n300paxxeHue cui,
«Cunb»

Jasnenue. CriocoObl yMEHbILICHUS U
YBEJIMUEHUS 1ABIICHUS
JlaBnenue raza. 3aBUCHMOCTb

aBJIEHMS ra3a oT 00bEMa,
TEeMIIEPATyPhI

16.12.25

22.12.25

23.12.25

29.12.25

30.12.25

bubnuoreka [{OK
https://m.edsoo.ru/ff0alde0

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a20a6

but6mmoreka [IOK
https://m.edsoo.ru/ff0a2376

35

Ilepenaya naBieHust TBEPIBIMU
TCJIaMH, )KXUAKOCTAMU U ra3aMu.
3akon [Tackans

12.01.26

but6mmoreka [IOK
https://m.edsoo.ru/ff0a25b0



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

JlaBiieHUE B )KUJIKOCTH U Tase,

bubnunorexa LIOK

36 13.01.26
BBI3BAHHOE JIEUCTBUEM CUJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemienue 3anau 1o reme «/lapineHue B 19.01.26 bubnuorexa [JOK
JKAJIKOCTH U rase. 3akoH [lackas» o https://m.edsoo.ru/ff0a2826
bub6nmmoreka [IOK
38 Coobmarompecs cocy st 20.01.26 o im.edso0.ru/f0a2970
. bub6nmmoreka [IOK
39 IMuppasiwaeckuii mpece 26.01.26 https://m.edsoo.ru/ff0a3136
40 MaHOMeprE [TopuaeBoi 97 01.26
JKUJIKOCTHBIM HacoC
AtMmocdepa 3emmnu. [Ipuannsl
CyIIIECTBOBAHMS BO3IYIITHON
i Y bubmuoreka [IOK
41 0007109kH 3eMiTi. 3aBUCUMOCTh 02.02.26
https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro aBICHHS OT BBICOTHI
HaJl YPOBHEM MOPsI
B LA
42 ec Bozayxa. AtmochepHoe 03.02.26 bubmuoreka [IOK
JaBJIeHHE https://m.edsoo.ru/ff0a2b5a
Nsmepenune armocepHOTo aBIeHUS. bubmuoreka [JOK
43 09.02.26
OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI HaJl YPOBHEM 10.02.26 bubmorexa HOK
A AYP T https://m.edsoo.ru/ff0a2fc4
Mopst
Bapomertp-anepouns. AtmochepHoe bubmuoreka [JOK
45 16.02.26
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo teme 17.02.96

"ATtmocdepHoe gaBneHue"



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

JlelicTBUE KUJIKOCTHU U ra3a HA

bubnunoreka LIOK
47 MOTPY>KEHHOE B HUX TEJIO. 24.02.26 https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Wucrpykrax o Th MOTNe044
Jlaboparopnas padora «OnpeneieHue
48 BBITaJII)KI/IBI;IO 5131 CHJIBI o 02.03.26 buGnuorexa [IOK
N Iil ’ R https://m.edsoo.ru/ff0a33fc
JIEHCTBYIOIIEH Ha TEJI0, TOTPYKECHHOE
B )KHAJIKOCTEY
WNucrpykrax no Tb MOTNe044
JlaGopaTopHas paboTa 1o Teme
49 «HMccnegoBanme 3aBUCHMOCTH Beca 03.03.26 bubmorexa HOK
B . T https://m.edsoo.ru/ff0a3514
TeNa B BOZIE OT 00bEMA MOTPYKEHHOM
B )KUJIKOCTb YaCTH TeJIay
bubnunoreka LIOK
50 IT 10.03.26
JTABARHIE Te https://m.edsoo.ru/ff0a3a96
Ypok-uccienoBanue
51 "KonctpyupoBanue apeomeTpa uiu 16.03.26
KOHCTPYUPOBAHUE JIOJKHU U
onpeenaeHue e€ rpy30no1bEMHOCTH"
Pemenue 3agad mo reMam:
11 .
59 «ITnaBanue cynoB 17.03.26 bubmuoreka [IOK
Bosznyxomnasanuey, «/laBienue https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUIAKOCTEH U Ta30B»
but6mmoreka [IOK
M .03.2
53 exanmuteckas pabora 30.03.26 https://m.edsoo.ru/ff0a3f82
54 Mounocts. EAUHUIIBEI MOIHOCTH 31.03.26 bubmmorexa TIOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenoranue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MpH
HoanLéMe 110 JiecTHule"

06.04.26

56

57

58

IIpocTsie MexaHu3Mmbl. Poryar.
PaBHOBecue cuit Ha ppruare

Pemenue 3amau no reme «/laBnenue
TBEPBIX TEN, )KUJIKOCTEU U ra30B»
PesepBHelit ypok. Paborta ¢ Tekctamu

1o teme «JlaBnenre TBEPBIX Tell,
JKUIKOCTEN U Ta30B)

07.04.26

13.04.26

14.04.26

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

59

Poruaru B TexHuKe, OBITY U IPHPOIE.
Nucrpykrax no Tb NOTNe044
JlaGopaTopHnas pabota
«HccnenoBanue ycnoBHil paBHOBECHS
pbIyara

0.5

20.04.26

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

60

Pemenue 3agad mo reMe «Y CIOBUS
paBHOBECHSI pbIyara

21.04.26

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

61

Koadduiment nmonesnoro neicTBus
Mexanusma. Macrpykrax no Th
HNOTNe044 JlaGoparopHasi paboTa
«M3mepenune KII/] HaknoHHOM
mockoctn» IToaroroska x K.P.

0.5

27.04.26

62

63

KonTponsHas padora.
ITpomexyTounas arrecranus, BITP
Pemenue 3agau no teme "Pabora,
MorHocTb, KITI"

Mexanuueckas SHEprusl.

28.04.26

04.05.26

but6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48



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

64

Kunernyeckas v noteHuaibHas
SHeprus

05.05.26

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4252

65

66

67

68

3aK0OH COXpaHEHUsI MEXaHUYECKON
SHEPTUU

Y POK-3KCIIEPUMEHT I10 TeMe
"DKCIEPUMEHTAIBHOE OIpE/ICTICHUE
M3MEHEHHUS KUHETUYECKOU U
MOTEHIIMATBLHON SHEPTUH MPU
CKAaTBIBAHUH TEJIa TI0 HAKJIOHHOU
IJI0CKOCTH"

PaGora ¢ TekcTamu 1o Teme
"MexaHndeckoe aBrKeHue"
PesepBHelit ypok. Paborta ¢ Tekctamu

o teMe "Padora. MOLIHOCTS.
Oneprus”

12.05.26

18.05.26

19.05.26

25.05.26

bub6nmoreka IIOK
https://m.edsoo.ru/ff0a4360

bubmuoreka [IOK
https://m.edsoo.ru/ff0a4ee6

69

Pemenue 3agaa

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12

26.05.26



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KounvecTBO 4acoB DJIeKTPOHHbBbIE
Nen/m Tema ypoka Koutpoabnble IIpakTuyeckue Aara tuppoBLIe
Bcero U3yYeHHs]  oOpa3oBaTebHbIE
padoThI padoThI
pecypcbl
Nuctpykrax no Th MOT 042
OcHOBHBIE TIOJIOKEHUS BuGmorexa LIOK
1 MOJIEKYJIIPHO-KUHETUYECKON 1 02.09.25 https://m.edsoo.ru/ff0a5256
TEOPUU U MX OTIBITHBIC
MIOITBEPIKICHUS
2 Macca u pa3Mep aToOMOB U MOJIEKYJI 1 05.09.25
Mopnenu TBEpIOTO, KUAKOTO U Bu6mmoteka [JOK
3 . 1 0909.25
ra3000pa3HOro COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPOTO,
JKUJIKOTO U Ta3000pa3HOT0
4 COCTOSIHH BEIIECTBA HA OCHOBE 1 12.09.25
ITOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
bu6mmoteka IIOK
5 Kpucrannuyeckue nu amopdHsie Tena 1 16.09.25 https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE M KalMWJUISIPHOCTb. 1 19.09.25 bubmmnorexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubnunorexa LIOK
7 TennoBoe pacIMpeHne U CKaTUE 1 23.09.25 https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBs3b TEeMIIEpaTyphl
8 CO CKOPOCTBIO TETNIOBOTO JIBHIKEHUS 1 26.09.25
YaCTHII



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

BuyTtpennsist sneprust. CriocoOsr Bbu6muoteka [JOK

9 . 30.09.25
W3MEHEHUSI BHYTPEHHEH YHEPTUH https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

1 B 10.2

0 HARLTeIOTEpenatn 03.10.25 https://m.edsoo.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe
HCIIOJIb30BAHUE TECIIOBEIX CBOMCTB bubnunorexa LIOK

11 07.10.25
BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas 10.10.25 bubmuoreka [IOK
TETJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OalaHca. By 10K

nOIMOoTEKA

13 T 0 14.10.25

CTIOODMEH 1 TEIIOBOC https://m.edsoo.ru/ff0a7088
paBHOBeEcCHE
Nucrpykrax no Tbhb MOTNe044
JlaGopaTopHas pabora

14 "I/Icc}:e 0BpaHHep;IBneHI/Iﬂ 17.10.25 bubmorexa [IOK
5 o https://m.edsoo.ru/ff0a6a98

Ter1000MeHa P CMEIIMBAHUH
XOJIOAHOM U Topsiueit BOAbI"
Pacuer koauuecTBa TEIIOTHI,

15 HEOOXO0IUMOTO JIJIsl HArPEeBaHUS Tea 91.10.25
U BBIJICTSIEMOTO UM TIPU
OXJIAXKICHHH
Nuctpykrax mo Tb MOTNe044

16 JlaGopartopHas paboTa ) 24.10.95 bu6muoreka [JOK
"Onpenenenue yaenbHOU https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BemecTna"

17 DHeprus ToTumBa. Y IeabHas 28.10.25 but6mmoreka [IOK

TCIJIOTA CrOpaHusa

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBEpAECBaHUE

bubnunoreka LIOK
18 KPUCTAJUTMYECKUX TeJl. Y IeJIbHas 07.11.25 https://m.edsoo.ru/ff0a71d2
TEII0TA IJIaBJICHUS
Vpok-uccnegosanue "OnpeeicHue
19 peJILHOi/'I Tell['[JIOTbI HJIaBJII:;HII[/ISI 11.11.25 bubmorexa LHIOK
e . o https://m.edsoo.ru/ff0a72fe
JIbJa
20 [TapooOpa3oBaHre U KOHIEHCAITUSA. 141125 bubnmnoreka HOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas Temiora
apooOpa3oBaHus U KOHJICHCAIIUH.
21 3aBHCUMOCTH TEMIIEPATyPhI 18.11.25 bubmorexa LIOK
patyp o https://m.edsoo.ru/ff0a786¢
KHUIICHHUS OT aTMOC(epHOTO
JIaBJICHUS
BnaxHnocts Bo3nyXa.
29 OHLIT"Onpez[eJVIeHI/Ie 211125 bubnnorexa [JOK
OTHOCHUTEIIBHOMN BIaXKHOCTH https://m.edsoo.ru/ff0a7628
BO3qyXa"
93 Pemenue 3a1au Ha onpeeneHme 95 11.25
BJIQXKHOCTH BO3JIyXa
[TpuHIMIBEI PAOOTHI TETLIOBBIX
24 nsurareneif. [laposas TypOuHa. 28.10.25
JlBurarens BHYTPEHHETO CrOpaHUs
KII/I TersioBoro aBuraTessi.
25 TemnoBble ABUTaTEIN U 3aIIMTa 02.12.25 bubmiorexa LIOK
a 5 m o https://m.edsoo.ru/ff0a7c7c
OKPYXKaroIIe cpeIbl
26 3aKOH COXpaHEHHsI U TTPEBPAIICHHS 05.12.25

SHEPTHUHU B TCIJIOBBIX ITPOLECCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroroBka K KOHTPOJILHOU padboTe
o TeMme "TeroBbIe IBICHUS.

bubnunorexa LIOK

2t M3MeHeHue arperaTHbIX COCTOSIHUM 09.12.25 https://m.edsoo.ru/ff0a83f2
BemecTna
KonTponpHas pabora mo Teme BuGmorexa IOK

28 "TeruIoBbIC SIBICHUSI. IiISMeHeHI/Ie ) 12.12.25 httos://m.edsoo.ru/ff0ag6ae
arperaTtHbIX COCTOSIHUII BelllecTBa

29 DnekTpusanus Tei. J[Ba pona 16.12.25
ANEKTPUUECKUX 3aPSI0B
Ypok-uccienoBaHue

30 "OnexkTpu3auus TeJa UHAYKIUEH U 19.12.25
MIpY CONTPUKOCHOBEHUU"

31 BzaumopelicTBue 3apspKeHHBIX TEIl. 93.12.95 bubnunoreka LIOK
3axoH KynoHna https://m.edsoo.ru/ff0a87e4
DIIEKTPUUIECKOE TOJIE.

39 HanpsskeHHOCTB IEKTPUYECKOTO 26.12.25 bubmmnoreka HOK
nonst. [IpuHIMND cynepno3uumuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TOJIEeH
Hocurenu snexkTpudeckux 3apsiioB.

33 DnemeHTapHbIiA 3apsa. CTpoeHue 30.12.25
aToMa

34 [IpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH 13.01.26 bubnmnorexa [JOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
Pewrenne 3anad Ha npuMEHEHUE bu6muoreka [JOK

35 . 16.01.26
CBOMCTB JJIEKTPUYECKUX 3apsAa0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKHI TOK, YCIOBHS €T0

36 cymecTBoBaHus. MIcTOUHUKN 20.01.26 buGnnorexa [IOK

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



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

37

38

JlelicTBUA 2JIEKTPUYECKOTO TOKA

VYpoxk-uccinenosanue "Jleiictere
3JIEKTPUYECKOTO TTOJIS Ha
MPOBOJHUKHU U AUAJIEKTPUKHU"

23.01.26

27.01.26

bubnunoreka LIOK
https://m.edsoo.ru/ff0a96b2

39

DNIEKTPUUYECKHUM TOK B METAJLIaX,
JKUJKOCTSX U Ta3ax

30.01.26

bubnunorexa LIOK
https://m.edsoo.ru/ff0a9838

40

DJeKTpuiecKas 1erb U eé
cocTaBHble yacTu MHCTpyKTaxX 1O
Tb UOT 044

JlaboparopHuas pabota »COopka u
POBEpKa pabOTHI 3JI.ICTIH
MIOCTOSTHHOTO TOKA.)

03.02.26

41

42

43

Cuna toka OnsiT "U3Mepenue u
peryiupoBaHue CHIbI TOKa"

DNEKTPUYECKOE HANPSIKEHUE.
Boastmerp. OnsiT "U3mepenue u
peryiupoBaHue HanmpsHKeHus "
ConpoTusieHne MPOBOJHMKA.

VY 1enpHO€E CONPOTUBIICHUE
BELIECTBA

0.5

0.5

06.02.26

10.02.26

13.02.26

bubmuoreka [IOK
https://m.edsoo.ru/ff0a8bd6

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a9e14

bubmmoteka IIOK
https://m.edsoo.ru/ff0aa738

44

VYpoxk-uccnenosanue "3aBUCUMOCTh
ANEKTPHUYECKOTO COTPOTUBIICHUS
IPOBOJIHUKA OT €r0 JJIUHBI,
IUIOINAAM MTOTIEPEYHOT0 CEYCHUS U
MaTepuana”

17.02.26

but6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTh CHJIBI TOKA OT
HarpspkeHus. 3akoH Oma s
y4acTKa [enu

20.02.26

but6mmoreka [IOK
https://m.edsoo.ru/ff0aad4a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

46

47

Wucrpykrax no Tb NOT 044
JlaGopaTtopHnas pabota
"HccneqoBaHue 3aBUCUMOCTH CHJIBI
TOKa, UJIYIIEro 4epe3 pe3ucTop, OoT
COIPOTHBIICHUS PE3UCTOPA U
HaIpsKEHus Ha pe3ucrope”

HOCJIG,I[OB&TCJ'IBHOC " IapaJljICIbHOC
COCIUMHCHUA ITIPOBOAHHUKOB

24.02.26

27.02.26

bubnunoreka LIOK
https://m.edsoo.ru/ff0aa04e

48

Wucrpykrax no Tb NOT 044
JlaGopaTtopnast padota "I[IpoBepka
IIpaBUJIa CIIOKEHUS HAIIPSKECHUN
MIPU [OCJIEIOBATETHHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

03.03.26

bubnunoreka LIOK
https://m.edsoo.ru/ff0aaa58

49

Wucrpykrax no Tb NOT 044
JlaGopaTtopHast padota "I[IpoBepka
npaBuJiIa JUIsl CHITBI TOKA TIPH
napauieTbHOM COEIMHEHUN
pe3ucTopoB”

06.03.26

bu6mmoteka IIOK
https://m.edsoo.ru/ff0aadle

50

Pemenue 3aga4 Ha npUMEHEHUE
3akoHa OMa JJ1s pa3InyHOTO
COCTMHEHUS TIPOBOTHUKOB

10.03.26

bu6mmoteka IIOK
https://m.edsoo.ru/ff0aaf8a

51

52

Pa6ora u mourHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

Nucrpykrax no Tb NOT 044
JlaGoparopHas paboTa
"Onpenenenre paboThl 1 MOIITHOCTH
3JIEKTPUYECKOro TOKa"

13.03.26

17.03.26

bubnunorexa LIOK
https://m.edsoo.ru/ff0ab124

bubnunorexa LIOK
https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

DJIIEKTPUUYECKHE LIETTH U
NOTPEOUTEITH AIEKTPUUECKOM

bubnunorexa LIOK

53 20.03.26
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaAHUE
54 HOCTO;IHHfle MAarHuThl, UX 31.03.26
B3aUMOJIEUCTBUE
55 YPOK:I/ICCJ'IGILOBaHI/IC "U3yueHue 1 03.04.26 bubnmnoreka HOK
[IOJIEH ITOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nosie. MarauTHoe noJie Bu6 LIOK
NOJInOTEKA
56 3eMIIM U ero 3HaueHue I )KU3HU 07.04.26 https://m.edsoo.ru/ff0acoba
Ha 3emie
bubnunoreka LIOK
57 I1 i 7 " 10.04.26
OCTOANHBII STICKTPHHACCKII TOK https://m.edsoo.ru/ff0abd2c
PesepBHslit ypok. Pabora ¢
TekcTaMu 110 TeMe "TlocToSHHBIN Bu6 110K
noInoTEKa
58 7 " 14.04.26
BHCKTPH%VCKHH ToK" / https://m.edsoo.ru/ff0abea8
Bcepoccuiickas mpoBepoyHas
paborta
OmeIT OpcTena. MarHuTHOE MOJIE
59 SEKT Hzecxl([)ro TOoKa MarauTtHoe 17.04.26 bubmorexa LOK
p o https://m.edsoo.ru/ff0acdc6
M0JI€ KaTYIIKH C TOKOM
but6mmorekxa [IOK
60 Hoaroroska k BITP 21.04.26 https://m.edsoo.ru/ff0ac1d2
61 [Tpomexyrounas arrectauus BITP 24.04.26
[IpumeHeHue PEeKTPOMArHuTOB B
62 texuuke. OnpIT "V3ydenne 05 98.04.26 bubmmnorexa [JOK

JIEMCTBHSI MATHUTHOTO TTOJISI HA
IIPOBOJTHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

63

64

65

DNEeKTpOoABUTaTEb IIOCTOSIHHOIO
Toka. Mcnonb3oBanue
AIEKTPOABUTATENCH B TEXHUUECKUX
YCTPOMCTBAaX U HAa TPAHCIIOPTE.
Omnbit "KoHCTpyHpOBaHue u
u3ydeHue paboTbl
aneKTpoBuUraress"

OmnbiThl Papajes. 3aKoH
3JIEKTPOMArHUTHOW MHYKLIHH.
[IpaBuino Jlenna

Dnektporereparop. CrocoOs

MMOJIYy4YCHU 3J'IE‘,I(T]3I/I‘IE‘,CKOI/Iw OHCPIuu.

05.05.26

08.05.26

12.05.26

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac86¢c

66

67

DIIEKTPOCTAHIIUN Ha
BO306HOBJI$IGMI>IX UCTOYHHKAX
SHEPTUU

Pemenue 3agau

15.05.26

19.05.26

bubnmorexa LIOK
https://m.edsoo.ru/ff0acb14

68

69

PesepsHslil ypok. Pabora ¢
TekcTaMu 110 TeMe "TeruioBblie
saBieHus"

PeseprHrlit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarduTHeie
sBiieHUA"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

69

155

22.05.26

26.05.26

bu6nunorexa LIOK
https://m.edsoo.ru/ff0accbe



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undpoBbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero H3y4YeHHs  oOpa3oBaTelibHbIE
padoThI padoThI
pecypcsbl
HNuctpykrax no Th MOT 042
1 MexaHH4ecKOe IBUKEHUE. 1 01.09.25
MarepuanbHas TOUKa
Cucrema orcuyeta. OTHOCUTENIBHOCTh bubnuorexa [JOK
2 1 03.09.25
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 05.09.25 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOTIUHEIHOE
4 nerxkerne. CpeHsst 1 MTHOBCHHAS 1 08.09.25
CKOPOCTH
[IpssMonMHENHOE paBHOYCKOPEHHOE bubnnorexka [JOK
5 1 10.09.25
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpsIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBHKCHHSI. 1 12.09.25
I'padux ckopocTH
Nuctpykrax no Tb UOT 044
JlabopaTopHas pabota Eub 1OK
nOIMOTEKA
7 " 1 1 15.09.2
OUpEACIICHHE YCKOPEHHA Teita 1Pk 50925 https://m.edsoo.ru/ff0adb18
PaBHOYCKOPEHHOM JIBH>KCHUH T10
HaKJIOHHOM TI0CKOCTH"
3 CBoOomHoe nagenne teia. OIbITH 1 17.09.25

Tamunes



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

PaBHOMEpHOE ABMXKEHUE 110
okpyxHoctu. [Iepuon u wacrora

bubmuorexa [JOK

9 19.09.25
oOpamienus. JInHeiHas U yrioBas https://m.edsoo.ru/ff0ael76
CKOpPOCTH
10 LenTpocTpeMUTeNbHOE YCKOPEHHE 22.09.25
[Tepsriit 3akoH HetoToHa. Bextop bubmuorexa [JOK
1 CHITBI 24.09.25 https://m.edsoo.ru/ff0ae612
12 Bropoii L’laKOH HsroroHa. 96.09.25 bubnuorexa [JOK
PaBHozelicTByrOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHA. 99.09.25 bubnuoreka [IOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMEHEHUE 01.10.25 bu6mmoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyrocrtu. 3akoH ['yka 03.10.25 https://m.edsoo.ru/ff0aeca?
16 Pemenue 3ampau no reme «Cuna 06.10.25
YOPYTOCTH
Wucrpykrax no Th NOT 044
17 JlaboparopHnast pabota 08.10.25 bubnuoteka [JOK
«OmnpeneneHne KECTKOCTU https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
bu6mmorexa [IOK
18 Cna Tpens 10.1025 https://m.edsoo.ru/ff0af738
19 Pemenne 3amay mo reme «Cria 13.10.25 bu6mmorexa [IOK
TPEHUA» https://m.edsoo.ru/ff0afa26
20 Hncrpykrax o T HOT 044 151025 ~ Puomorexa [IOK

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

Jlaboparopnas pabota
"Onpenenenue KkodhduimeHTa
TPEHUS CKOJIbKEHUS"

Permrennie 3agad mo reme "3aKOHBI

bubmuorexa [JOK
21 H . . 17.10.2
HOTOI:a Cina ynpyrocti. Citna 025 https://m.edsoo.ru/ff0afb8e
TPEHUS
Cuna TsKeCTH M 3aKOH BCEMUPHOTO Eub 10K
noInoTeKa
22 . 20.10.2
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO 0.10.25 https://m.edsoo.ru/Ff0af044
TaCHHUS
Ypok-koHpepenus "JIBrmkenue Ten
23 BOKPYT TPaBUTAI[MOHHOTO IIEHTPa 22.10.25
(Conneunas cucrema). ['amaktuku"
Pemenue 3amau mo teme "Cuna
24 TSDKECTH U 3aKOH BCEMHUPHOTO 24.10.25 bubmorexa LHOK
. P o https://m.edsoo.ru/ff0af5f8
TATOTEHUS
[IepBas kocMu4eckast CKOPOCTb. bubnnorexka [JOK
25 27.10.25
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuaibHON TOYKH.
AOGCOIIIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpIOTO TENA C 05.11.25 bubmmorexa [JOK
N P o https://m.edsoo.ru/ff0afe36
3aKpEIIEHHONW OChIO BpAIIICHUSI.
MowmeHnT cuinsl. LeHTp TskecTn
PaBHOBECHE MaTepruabHON TOUKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpmOTO TENA C 07.11.25

3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmenT cuisl. LeHTp TsKecTH



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

Permrenne 3agaud mo reme "MoMeHT

bubmuoreka [JOK

28 10.11.25
cunsl. Llentp Tsxectun" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOU paboTe

29 o TeMe "MexaHn4ecKoe JBIKCHUE 12.11.25 bubmmorexa [TOK

. . A ' o https://m.edso0.ru/ff0b0408
BzaumopeiictBue Ten
[IpoBepounas pabora o reme BuG 10K
" noInoTeKa

30 MexaHI/I‘I?CKOC I[BI/I}I:CHI/IG. 14.11.25 https://m.edsoo.ru/Fobo6ec
BzaumopeiictBue Ten
Nmnynsc Tena. Umiymnsc cubl.

31 3aKOH COXpaHEHUs UMITYJIbCA. 171125 bubnuorexa [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMO/ICICTBHE

32 Pemenue 3amau nmo teme "3akoH 19.11.25 bu6mmoreka [IOK
COXpaHEeHUs UMIryjbca' https://m.edsoo.ru/ff0b096¢c

33 VYpok-koHpepeHus PeaKTI/IBHO"e 911195
JIBUKCHHE B TIPUPOJIC U TEXHUKE

bu6nmoreka [JOK
4 M 24.11.2

3 eXaHmCCKas padoTa H MOIHOCTS ° https://m.edsoo.ru/ff0b0a84
PaboTa crutbl TSKECTH, CHITBI bubmuorexa [JOK

35 26.11.25
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Nucrpykrax o Thb MOT 044
JlaGopatopHnas pabota

36 «Ompenenenne pabOThI CUIIBI TPEHUS 28.1125
MIPY PAaBHOMEPHOM JIBI)KEHUH Tela
10 TOPU30HTATHHOM TOBEPXHOCTH

37 CBsi3b DHEpPrUH U PabOTEHI. 01.12.25

IloTenumnanbHast OHEPTHUA



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

Kunernueckas sneprus. Teopema o

bubmuoreka [JOK

38 03.12.25
KUHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUU B 05.12.25
MEXaHHUKE
Huctpykrax no Tb MOT 044 BuG 1OK
noInoTeKa
40 JlaGopaTopHas paborta «3yueHue 08.12.25 httos://m.edsoo.ru/fob12fe
3aKOHA COXPAHEHUSI SHEPTUN
41 KonebaTenpHOE TBUIKEHUE U €r0 10.12.95 bu6mmoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
3aryxaromue KojeOaHusl. Eub 10K
noIMoTeKa
42 B . 12.12.2
bIHYJKICHHbIC KONCOAHILA ° https://m.edsoo.ru/ff0b20f0
Pesonanc
43 MaremaTuueckuid U Ipy>KMHHBII 15.12.25
MasTHUKH
Nucrpykrax o Thb MOT 044
Jlaboparopnas pabota
44 «3aBI/II)CI/IMI())CTI> Ee nojia KonebaHuit 17.12.25 bubmmorexa [TOK
proA o https://m.edsoo.ru/ff0b197a
OT KECTKOCTHU MPYKUHBI U MACChI
rpy3a»
45 [IpeBparenue sHepPruu Npu 10.12.25
MEXaHHYECKUX KOJIeOaHUIX
Nuctpykrax no Tb UOT 044
46 JlabopaTopHas pabota 99 12.95 bubnuorexa [JOK
«OnpeneneHue 4acToThl U IEpUoJIa o https://m.edsoo.ru/ffOblaec
KoJe0aHuil MPY>KMHHOTO MAasITHUKA
47 VYpok-uccnenosanue «IIpoepka 94,12 95 bubnmnoreka [JOK

HE3aBUCHMOCTH Nepro/ia KoaeOaHmit

https://m.edsoo.ru/ffOb197a



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

rpy3a, MOABEUICHHOI'O K HUTH, OT
MacChl Tpy3a»

Mexaunueckue BOIHBL. CBOWMCTBA

bu6mmoreka [IOK

4 B 26.12.2
8 MexaHu4ecKux BoJH. [IpososabHbIe U 6 5 httos://m.edsoo.ru/fob21fe
MOTIEPEYHBIE BOJTHBI
Ypok-koHpepenuus "MexaHUYECKHE
49 BOJIHBI B TBEPIOM TEJIE. 29.12.25
CelicMuyeckue BOJHBI"
50 3Byk. Pacnipoctpanenue u 12.01.26
OTpakeHUE 3BYKa
Ypoxk-uccnenoanue "Habmonenue
ol 3aBUCHUMOCTH BBICOTHI 3BYKa OT 14.01.26
4acTOThI"
59 I'poMKoOCTB 3B§1Ka U BBICOTA TOHA. 16.01.26
AKYyCTHYECKHUI PE30HAHC
53 VYpoxk-koHpepeHuus "YnpTpa3Byk U 19.01.26 bubnnorexka [JOK
uH(DPa3BYK B PUPOJIC U TEXHHUKE" o https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe
o4 1o TeMe "3aKOHbI COXpPaHEHUS 21.01.26 bubmmorexa [OK
' o https://m.edsoo.ru/ff0b25f0
Mexanunueckue kojaeOaHus U BOJHBI"
[IpoBepounas pabora o reme
55 "3aKOHBI COXpaHEHUSI. 23.01.26
Mexannueckue Koyie6aHusi 1 BOJIHbI"
56 DNEKTPOMarHuTHOE MOJIE. 96.01.26 bubmuoreka [IOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH 28.01.26
58 Ypok-koudhepenmus "[lkana 30.01.26 bubnmnoreka [JOK

OJICKTPOMArdHMTHBIX BOJIH.

https://m.edsoo.ru/ffOb2fe6



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

Hcnons30Banue 31€KTPOMarHUTHBIX
BOJIH JII COTOBOI CBA3H"

VYpok-uccnenosanue "N3yuenue

bu6mmoreka [IOK

59 i 02.02.26
CBOWCTB 3JICKTPOMArHUTHBIX BOJIH"C httos://m.edsoo.ru/ffob2cee
MTOMOIIBI0 MOOMITFHOTO TenedoHa
Pemenue 3aa4 Ha onpezeneHue
60 YaCTOTHI U JUIMHBI 04.02.26
3JIEKTPOMATHUTHOMN BOJIHBI
DneKTpOMarHuTHas MPHUPO/ia CBETA.
61 Cko OI():TB cBeTa BOHIEOEHIe[ 06.02.26 bubmorexa LHOK
P ' A https://m.edso0.ru/ff0b31d0
CBOICTBa CBeTa
Ucrounuku cBeta. [IpsmonuHeitHoe Eu6 LIOK
nOJIMOTEeKA
62 . 09.02.26
PACHpOCTPANCHHE CBCTA. 3ATMEHHA https://m.edsoo.ru/ff0b3658
Connua u JlyHbl
3aKoH OTpa)KeHUs CBETa. 3epKaja.
63 Pemenwie 3a1a4 Ha IpUMECHEHHE 11.02.26 bubmmorexa [JOK
A P o https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETA
64 IIpenomiienue cBeta. 3aKoH 13.02.26 bubnuoreka [IOK
MIPEJIOMJIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE
cBeta. Mcnoap30BaHMe MOJIHOTO bu6mmoreka [IOK
65 16.02.26
BHYTPEHHEI0 OTPAKEHUS B https://m.edsoo.ru/ffOb3c5c
ONITUYECKUX CBETOBOJIAX
VYpok-uccnenosanue "HccnegoBanue
66 3aBUCHMOCTH YTJIa TPETOMIICHUS 18.02.26

CBETOBOTO JIy4a OT yIJa aJIeHus Ha
rpaHuue "Bo3yXx-cTekiao""



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

VYpoxk-koHpepeHuus
"Ncnoip30BaHue MOJIHOTO

67 BHYTPEHHETO OTPKCHHUS: 20.02.26
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBA3B"
bubmuorexa [JOK
68 JIunzel. OnTHYecKast cuja JUH3bI 25.02.26 httos://m.edsoo.ru/ffOb3f2c
. bubmuorexa [JOK
69 [TocTpoenue n3o00pakeHUI B JIMH3aX 27.02.26 httos://m.edsoo.ru/fiobAdda
Wucrpykrax no Thb MOT 044
JlaGopaTopHas paboTta Eub 10K
nOIMoTeKa
70 " 02.03.26
Onpezieieiite hokycrioro hitps://m.eds00.ru/ff0b4206
PACCTOSHUS U ONITUICCKOU CHITBI
cobuparomieit JIMH3bI"
Ypok-koHpepeHnus "OnTudeckue bubnuotexa [JOK
71 04.03.26
JIMH30BbIe PUOOPHI" https://m.edsoo.ru/ffOcOa7e
79 I'na3 xak onruyeckas cucrema. 06.03.26 bu6mmoreka [IOK
3penue https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepeHius "I[e(i)eKTH" 11.03.26
3penust. Kak coxpanuts 3peHue
Pasnoxxenue 6enoro ceera B CIEKTp.
Omneitel HetoTona. Cnoxxenue bubnmnoreka [JOK
74 13.03.26
CIIEKTpaJIbHBIX LIBETOB. /[ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
VYpok-uccnenosanue "ONbITHI 110
Pa3IoKEHUIO OEIOTO CBETA B CIIEKTP Eub OK
75 Y BOCIIPUSATHIO LIBETA IIPEAMETOB IIPU 16.03.26 nomorexa L

UX HaOJIOZICHNUH Yepe3 LIBETOBbIE
¢bunabTpe"

https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpok-nipaktukyM "BoaHoBbie

76 CBOICTBA CBETa: IUCIICPCHUS, 18.03.26
uHTephepeHus u qudpakuus’”
Omnsitel Pe3epdopaa u ruranerapHas bubnnoreka [HOK
77 20.03.26
MOJICIIbL aToOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma 30.03.26
bopa
Hcnyckanue u MorjoiieHne cBera Eub 10K
8 nOJIMOTEeKA
79 atomoM. KBanTel. JInHeluaTeie 01.04.26 httos://m.edsoo.ru/focL44c
CHEKTPBI
VYpok-nipaktukym "Habmonenue bubnnorexa [HOK
80 03.04.26
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
N bubmuorexa [JOK
1 P .04.2
8 VIMOAKTHBHOCTD 1 €C BIAM 06.04.26 https://m.edsoo.ru/ff0c1672
82 CrtpoeHnue aTOMHOTO sijpa. 08.04.26 bu6nmoreka [JOK
Hyxnonnas monens https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALICHUS. 10.04.26 bubnnoreka [JOK
N3otomnsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: 13.04.26 bu6mmoreka [IOK
"PapnoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [Tepwon monmypacmnana 15.04.26
Ypok-koH(pepeHus
86 "If)a HoaKT(EIBFI){H: U3JIy4YCHHUS B 17.04.26 bubmorexa HOK
8 y | o https://m.edsoo.ru/ff0c2126
MPHUPO/IE, MEAUIIUMHE, TEXHUKE
SAnepHeie peakuu. 3aKOHBI
87 COXpaHEeHHS 3apsI0BOTO U 20.04.26 bubmmorexa [TOK

MaCCOBOI'O YUCECII

https://m.edsoo.ru/ffOc1c58
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88

OHeprus cBA3M aTOMHBIX SLJIEP.
CBs13p MacChl ¥ SHEPTUH

22.04.26

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

89

Pemenue 3ana4 no teme "SnepHoie
peakuun" Peakuuu cuHTe3a u
nenenus snep. Mcrounuku snepruu
ConHua u 3B€311

24.04.26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

90

Ypok-koudepenuus "AnepHas
sHepreTuka. JlencTus
PaZMOaKTUBHBIX U3ITyUYEHUN Ha
*uBble opranu3mel" [loaroroska k
urorosou K.P.

27.04.26

91

92

NMpomekyTo4Haa aTTecTauma

[ToBTOpEeHME, 0000IIEHNE.
Jlaboparopublie paboThI 1O Kypcy
"BzanMonaencTBue Tea"

29.04.26

04.05.26

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

93

[ToBTOpEeHue, 060061IEHNE.
JlabopaTopHbIie pabOTHI IO KypCy
"BzanMonaencTBue Tea"

06.05.26

94

95

96

[ToBTOpenue, 06o61eHue. Peenne
PACUCTHBIX U KaUCCTBCHHBIX 3aaa4
o Teme "TernoBsie mporecch”

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX ¥ KaYECTBEHHBIX 3324
o teme "KII/] TermoBbix
JBUTATEINEH"

IToBTropenue, o6o0menue. Pemenue

pacueTHBIX ¥ KaUECTBEHHBIX 3314
o reMe "KIIJ[ anextpoycraHoBOK"

08.05.26

13.05.26

15.05.26

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c245a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2572

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2a22
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[ToBTOpenue, o6o0mIeHNE.

bubmuorexa [JOK
97 iIa60paT0pHBIe pa6o”TbI 10 Kypcy 1 18.05.26 https://m.edsoo.ru/ff0c2b30
CBeToBbIC ABJICHUSA
[ToBTOpenue, o606menue. Pabora ¢ Eu6 1IOK
" nOIMOTEeKA
98 TEKCTaMH 110 TEME 3a1<0'}'151 1 1 20.05.26 httos://m.edsoo.ru/ff0c2c52
COXPAHCHUS B MEXaHHUKE
bu6mmoreka [IOK
P .0o.
% eLiere safat 1 22.05.26 https://m.edsoo.ru/ff0c2d6a
[ToBTrOopenue, o6o0menue. Pabora ¢
100 TekcTamu 110 Teme "Konebanus u 1 95 05.26 bubmuorexa [JOK
BosHbI", "KBaHTOBas U siiepHas https://m.edsoo.ru/ff0c2e82
¢uznka"
BIIEE KOJIMYECTBO YACOB I1
OB OJI CTBO HACOB I1IO 100 97

[TPOT'PAMME
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IMPOBEPSIEMBIE IIPEJIMETHBIE PE3YJbBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

11

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bPISI/I‘leCKOC SIBJICHHUC

pacrio3HaBaTh NPOSIBIEHUE HU3YUEHHBIX (U3UUYECKUX SBICHUH B
OKpY’KaloIeM MHUpE, B TOM YHcie (GU3NIECKUE SIBICHHUS B IPUPOJE,
IIPU 3TOM NEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBICIATD

CYILLECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SBICHUI

1.4

ONMCHIBATh HM3yUEHHBIE CBOICTBa Teld M (puU3MUECKUE SIBIEHUS,
UCTONb3Yyd (U3MUYECKHe BETUYMHBI, NPU ONMCAHUM TPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, WX
0o0O3HaYeHUsT M eIUMHHMIBl (U3NYECKUX BEJIWYMH, HAXOAWUTh
(opMyIbl, CBS3bIBAIOIIME JIaHHYI (IU3UYECKYI0 BEIMYHMHY C
JPYTUMH BETMUYMHAMM, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(bU3UYECKUX BETHYUH

1.5

XapaKTCPU30BaTh CBOMCTBa TECII, (I)I/ISI/I‘ICCKI/IC SAIBJICHUA U IMPOLICCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IIPU O3TOM JaBaTb CJIOBCCHYIO
q)OpMYJ'II/IpOBKy 3aKOHa MW 3alnucChIiBaTb €10 MAaTEMAaTHYCCKOC

BBIPA)KCHHE

1.6

OOBSICHATh (PU3MUECKUE SBIICHHS, TIPOLIECCH U CBOKCTBA TEIl, B TOM
yuciae M B KOHTEKCTE€ CHUTyallud NpaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIABIATH NPUYMHHO-CICICTBEHHBIC CBS3H, CTPOHTH
oObsicHeHHe M3 | — 2 JIOrMYecKkux IaroB ¢ omopoil Ha 1 — 2
M3yYCHHBIX CBOWCTBA (DM3MUYCCKHUX SIBICHUH, (U3MYECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTU




1.7

pemiath pacy€THbie 3a1aud B 1 — 2 nelcTBUS, UCIIONB3Ys 3aKOHBI U
(dbopMynbl, cBsi3bIBatOlME (U3MUECKHE BEJIIMYUHBL: HAa OCHOBE
aHaluM3a yCJIOBMS  3a/Jadd  3alMUChIBaThb  KpPaTKOe  yCIIOBHE,
MOJICTaBIATh (PU3UYECKUE BEIMYMHBI B (OPMYJbI U TNPOBOIUTH
pacuéTel, HAXOAWUTh CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peuieHuss  3a1ad, OLCHUBAaTh  PEAMCTUYHOCTh  IOJYYEHHOH

(hU3HUECKON BETUIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh MPH TTOMOIIH
(¢u3NYeCKUX METOJOB, B OIMCAaHUM HCCIEI0BaHUS BbIIEIATH
IIpOBEpPSIEMOE  NPENIOoJIOKEHHe  (TUIoTesy),  pasauyarh U
UHTEpIPETUPOBATh MOJTYy4YEHHBIH pe3yibTaT, HaXOAUTh OMIMOKU B

XO0J¢€ OIlbITa, ACJIaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OTMBITHl 1O HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIH
¢bu3nueckux  CBOWCTB  Tel:  (OpMyIMpoOBaTh  MpPOBEpsieMbIe
NPENOIOKEeHNsI, COOUpaTh YCTAHOBKY U3  TPEAJIOKECHHOTO

O60py,I[OBaHI/I$I, 3alIMChIBATh X0/ OIIbITa U (I)OpMyJ'II/IpOBaTB BBIBOJbI

BBITNIOJIHATD NPSIMBIE U3MEPEHUS C UCIOJIb30BAHUEM aHAJIOIOBBIX U
1u(ppoBBIX NPUOOPOB, 3aMUCHIBATh [MOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHOI a0COTIOTHOM MOTPEIHOCTH U3MEPEHUI

MPOBOJIUTHh  HMCCJIEIOBAHUE 3aBHUCHMOCTH OJHOM  (DU3UUECKOI
BEJIMYMHBI OT JPYrOMl C HCIIOJIB30BAHUEM MPSIMBIX H3MEPEHHU,
y4acTBOBAaTh B IJIAHUPOBAHMM YYEOHOTO HCCIIEAOBaHHS, COOMpPATh
YCTAHOBKY M BBINOJHATh HM3MEPEHUS, CIEAys IPENI0KEHHOMY
miaHy, (UKCUPOBATh PE3yJIbTaThl TOJYYCHHOW 3aBUCHMOCTH
(U3MUECKUX BEIIUYUH B BUJAE MPEATIOKEHHBIX TaOIUIl U TPapuKOB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

1.13

MMPOBOANUTE KOCBCHHBLIC HU3MEPCHHA Q)HSI/I‘IQCKI/IX BCJIMYHH, CICOYys
ap CHHOXCCHHOﬁ HHCTPYKIHU: IpHU  BBIIOJHCHUU  U3MEP SHU
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

coOmoaTh MpaBWiia TEXHUKM Oe3omacHOCTH mpu pabore ¢

nabopaTOpHBIM 000PYI0BAaHUEM

1.14

yKa3blBaTh MPUHIMIBI JEHCTBUS NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaThb NPUHLUIBI JEHCTBUS HW3YyUYEHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX OMHMCAHUSA,




1.15

UCTOJNB3ysd 3HAHUS O CBOWCTBAX (DU3MYECKHX SBICHUH W
Heo0XouMble GU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

IPUBOAMUTH THpUMEphbl (HAXOOUTh HHPOPMALUMIO O IPUMEPAX)
MPAaKTUYECKOTO  HCIOJIb30BaHUS  (PM3MUECKUX  3HAHUH B
MIOBCEJTHEBHON KM3HM i1 obOecriedeHus O€30MacHOCTH  IpH
oOpamieHun ¢ mnpuOopaMM W TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHMs 3I0pOBbS U COOJIOAEHHUS HOPM 3KOJOIMYECKOTro

MOBEJICHUS B OKPYIKAIOLIEH cpee

1.16

OCYIIECTBIISITH OTOOP UCTOYHUKOB MH(pOpMaLuu B ceTu VIHTEpHET B
COOTBETCTBUM C 3a/laHHBIM IIOMCKOBBIM 3al[pOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUN U MyTEM CpPaBHEHMs Pa3IMYHbIX MCTOYHUKOB
BBIIENIATh MHPOPMALUIO, KOTOpas SIBJISETCS MPOTUBOPEUYMBOI MM

MOXET OBITh HEZOCTOBEPHOI

1.17

HCIIOJIB30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a1aHUI
HAYYHOIOIYJIAPHYIO ~ JIUTEpaTypy (PU3MYECKOro  COJEpKaHMs,
CIIpaBOYHBIE MaTEpHaNbl, pecypchl ceTh VHTepHeT, BiaxeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHuUs

“H(pOpMaIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHHUKOB HHPOpMaNUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOJIWYHO JIeNaTh KpaTKue COOOIEHUs O
pe3yabpTaTax MPOEKTOB WM Yy4eOHBIX HCCIEOBAaHUU, TPH ITOM
IPaMOTHO HCIIOJIb30BaTh W3yUYEHHBIH MOHATUHHBIN ammapar Kypca

(U3HKH, COPOBOXKIAThH BHICTYIIJIEHUE MPE3eHTauei

1.19

MpU  BBINOJIHEHUH  y4eOHBIX MPOEKTOB M  HCCIEeI0BaHUM
pacripenienath O0S3aHHOCTH B TpyNIe B COOTBETCTBUU C
MOCTABJIEHHBIMU 3aJjauaMH, CJIEAUTh 3a BBINOJIHEHUEM IlJIaHA
NeWcTBUM, aJeKBaTHO OLEHUBaTb COOCTBEHHBIM BKJIaJg B
JeSITeNIbHOCTD TpyIIIbL, BBICTpanuBaTh KOMMYHHKaTHBHOE

B3aHMOHCﬁCTBHe, YUUTBIBASI MHCHUC OKPYIKAOMIUX

8 KVIACC




Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BaTh IMMOHATHA

1.2

1.3

14

1.5

pas3iiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JAHHOC (bHSI/I‘ICCKOC SBJICHUC

pacrio3HaBaTh IPOSIBIEHUE H3YyYEHHBIX (U3NYECKUX SBICHUN B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie (GU3NIECKUe SIBICHHUS B IPUPOJE,
MIPH 3TOM HEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B y4eOHYIO, BBICTATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3NUECKUX SIBICHUIN

OIMCBIBaTh M3YYEHHbIE CBOWCTBA Tel W (PU3MUECKUE SBICHMUS,
UCTONB3yd (pU3MUYecKHe BETUYMHBI, NpPU ONMHMCAHUH TPABUILHO
TPakTOBaTb  (U3WYECKUH  CMBICT  HCHOJb3YEMBIX  BEIMYUH,
0003HAaUEHUsI U E€OUHUIBI (PU3NYECKUX BEIMYMH, HAXOJUTh
(GbopMynbl, CBS3BIBAIOLIME JaHHYI (U3UUYECKYI0 BEIMYHUHY C
JIPYTUMH BEJTMUYNHAMH, CTPOUTH TpaUKK N3yUEeHHBIX 3aBUCUMOCTEH

(I)I/I3I/ILIGCKI/IX BCINYHNH

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JdaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alucCbhIiBaTb €10 MaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

OO0BACHATH (PH3HUECKHE MTPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyalud IPAaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE U3
1 — 2 noruyeckux miaroB ¢ nmomoubio 1 — 2 M3y4eHHBIX CBOWCTBA

(bu3nuecKrx sIBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemarb pacy€THbIE 3aa4u B 2 — 3 NENCTBUS, UCHOJIb3YS 3aKOHBI 1
¢dbopMynbl, CBs3bIBaOIIME (U3UUYECKHUE BEIWYMHBI: Ha OCHOBE
aHaJIM3a yCJIOBHS 33Ja4M 3alMCBIBATh KPAaTKOE YCIOBHE, BBISBIATH
HE/IOCTATOK JAHHBIX JUIS pelIeHHs 3a/Jadyd, BbIOMPATh 3aKOHBI U
(dbopMyIbl, HeOOXOIUMBIE AJisi €€ pelleHus, MPOBOAUTh PacUEThl U
CpaBHUBATh NOJYYCHHOE 3HAueHHE (U3NYECKON BEIMYUHBI C

HU3BCCTHBIMH JaHHBIMU

1.8

pacrio3HaBaTh MPOOJIEMbI, KOTOPBIE MOXHO PELIUTH MPH MOMOIIH

(1)I/I3I/ILICCKI/IX MCTOOOB, HCIIOJIB3Yysd OIKMCAaHUEC HCCICAOBAaHMI,




1.9

BBIACIATH IPOBCPACMOC MPCAIIOJIOKCHNUEC, OUCHUBATL NPABUJIBHOCTDH

nopsAAKa IpoOBEACHHUA UCCIICAOBAaHUA, ACJIAaTh BHIBO/IbL

MPOBOJIUTH OTBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIIH
(¢u3nuecKkux  CBOWCTB  Tel:  (OpMyIHpOBaTH  MPOBEPSIEMBIC
MPEIINOI0KEeHUsI, COOUpaTh YCTAHOBKY W3  IPEIJIOKCHHOTO

000pyI0BaHUS, ONMCHIBATH XOJ] OIbITa U (POPMYITHPOBATH BHIBOIBI

1.10

1.11

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOI'OBBIX
npubOpoB M JAaTYMKOB (U3HUECKUX BEIUYHMH, CPaBHUBATH
pe3ysbTaThl M3MEpPEHU ¢ yd€ToM 3aJaHHOW  aOCONFOTHOU

IOIrpCIIHOCTHU

IPOBOJIUTh MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBI OT JPYrol C HCIOJIb30BAHUEM IIPSMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cieays MpeJIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yJIbTaThl NOJIYUYEHHONW 3aBUCUMOCTH B BUJE TaONIUL U rpadUKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHNA

1.12

MPOBOJIUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaTh ~ W3MEpEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJEAys MPEUIOKEHHON HWHCTPYKLUUU, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKH Oe€30MacHOCTH Ipu pabdoTe cC

1a00paTOPHBIM 000py10BaHHEM

XapaKTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOW HAa WX OINHCAHMS, HCIHOJIb3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SIBICHUH U HEO0OXOAUMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaThb MPOCTBIC TEXHUYCCKHEC yCTpOI\/’ICTBa U U3MCPUTCIIbHBIC
HpI/I60pBI o CXEeMaM U CXEMAaTUIHBIM PUCYHKAM, COCTABJISIThE CXCMbI
OJICKTPHUYCCKUX ueneﬁ C MOCICAOBATCIbHBIM W MapaJlICIbHBIM
COCAUHCHHUECM JJICMCHTOB, pasjindasd YCJIIOBHBLIC 0003HaYCHHUS

OJICMCHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

MPUBOAUTE TIPUMEPHl (HAXOIUTh HMHQPOPMAIMIO O TPUMEPAX)
MMPaKTUICCKOTO HUCITIOJIB30BaHUA (I)I/ISI/I‘-IGCKI/IX 3HAHUU B
MOBCETHEBHOW KW3HM i1 oOecrieueHuss O€30MacHOCTH TIPH

oOpameHuu ¢ TpubopaMHd W TEXHUYECKUMH YCTPOWCTBaMH,




1.17

COXpPaHCHUA 3I0pPOBbA U CO6JHOI[CHI/ISI HOPM 3KOJOTI'MYCCKOro

MOBE/ICHUS B OKpY XKaIolIel cpene

OCYILECTBIIATh NOUCK HMH(pOpMAIMKU (PU3HUECKOrO COAEpKaHHUs B
cetu IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJTHUTEIbHBIX MCTOYHUKOB BBIENATh MH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEOCTOBEPHOI

1.18

WCIIONb30BaTh TIPU BBIMIOJIHEHUH YYE€OHBIX 3aJlaHUM HAy4HO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COJEPIKaHHUA, CIPaBOUYHbBIE
Marepuaibl, pecypchl cetu MHTepHeT; BlageTh NpuéMamu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HHPOpPMALIMK U3 OTHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KVIACC

CO3/aBaTh COOCTBCHHBIE TMCHbMCHHBIE U  KpaTKHWE YCTHBIC
cooOmieHus, 0000mas uHPOPMAIUI0 U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COICpPKAHUS, B TOM YHCJIC ITyOJMYHO TMPEICTABIATH
pe3yNbTaThl MPOSKTHOM MIIM UCCIIE0OBATENBCKOM NEATENIbHOCTH, TIPU
9TOM TPaMOTHO MWCIIOJb30BATh M3YyYECHHBIM IOHATUWHBIN amnmapar

Kypca (I)I/I3I/IKI/I, COIIPOBOXKAATH BBICTYIIJICHUC npe3eHTauHeI71

IIPpH BBIITOJIHCHUHA y‘Ie6HI>IX IMPOCKTOB U I/ICCHG,I[OBaHI/Iﬁ (1)I/ISI/III€CKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTHU B Ipynri€e B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3ajgadyaMH, CJICOAUTH 3a BbIIIOJHCHUCM IIJIaHa
I[eﬁCTBHﬁ )51 KOPPECKTUPOBATH €ro, aICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaa B ACATCIBHOCTHL TPYIIIbI, BBICTpAWBATH
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHe, MMPOSABJIAA T'OTOBHOCTH

paspeniath KOH()IUKTHI

Kon
NpoBepPsieMoOro
pe3yjabTarta

11

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrpPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC TOHATUSA

1.2

pas3iiniaTth ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBE OIIBITOB, JJ€MOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHHE

1.3

pacrno3HaBaTh MPOSBIEHUE M3YUYEHHBIX (PU3MUECKUX SBICHUNA B

OKpY’KaloIIeM MHUpE, B TOM 4Hcie (U3NUECKUe SIBICHHUS B IPUPOJE,
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1.5

MIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBICTATh

CYILECTBEHHbIE CBOMCTBA (IIpU3HAKK) GU3UUECKUX SIBJICHUN

OMMCHIBATh HM3yUEHHBIE CBOICTBa Ted M (pu3HUecKue sBICHUS,
UCTONB3yd (pU3MUYECKHe BEMUYMHBI, NpPU OMHMCAHUH TPABHILHO
TPakTOBaThb  (DU3MYECKUN  CMBICI  MCIOJNB3YEMbIX  BEJIMYUH,
0003HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOAUTh
(GbopMyInbl, CBSI3BIBAIOLIME JaHHYIO (DU3MUECKYI0 BEIUYHMHY C
JIPYTUMH BEJTMUYMHAMH, CTPOUTH IpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYHNH

XapaKTCPpHU30BaTb CBOMCTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JdaBaTb CJIOBCCHYIO
(1)0pMYJ'II/IpOBKy 3dKOHa MW 3allUMCbIBATh €ro MaTrcMaTH4YCCKOC

BBIPA)KCHHE

1.6

OOBSICHATH (PM3NYECKHE MTPOIIECCHl M CBOICTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluld IpPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISTH IPUUMHHO-CJIEICTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX ILIAroB ¢ MOMOIIBI0 2 — 3 M3y4YeHHBIX CBOICTBa

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemate pacuéTHble 3adadu (omuparonyecss Ha cucreMy u3 2 — 3
ypaBHEHHUI), WCIONb3Ys 3aKOHBI M (OPMYJIBI, CBSI3BIBAIOIINE
¢u3nuecKkue BENMYMHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3a/ladyd
3aMUChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HENOCTAIONIUE WIIN
M30BITOYHBIE TaHHBIE, BRIOUPATH 3aKOHBI U JOPMYJIIbI, HEOOXOAUMBIE
JUTSL PEIICHUs], POBOJANTHh PACU€Thl M OLICHUBATh PEATMCTUYHOCTH

TOJIYUCHHOTO 3HAUCHUA (I)H3I/ITICCKOI>'I BCIIMYHHBI

pacCrio3HaBaTb HpO6HCMLI, KOTOPBIC MOKHO PCHINTL IMPU TTOMOIIU
(1)I/I3I/I‘IGCKI/IX MECTOI0B, UCIIOJIB3YS OIMMCAHUEC UCCIICA0BAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATHL IIPABUIIBHOCTH TIOpPSAAKaA
IMPOBCACHHA HCCICAOBAaHUA, [OCJIIAaTb BBIBOABI, HWHTCPIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOIICHI/II71 1 ONBITOB

MPOBOJUTH OMBITHl 1O HAONIOACHHIO (DU3MYECKUX SIBICHUN WIH
(bU3MYECKUX CBOMICTB Tell: CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3
n30BITOYHOTO Habopa 0OOPYAOBaHMS, OMUCHIBATH XOJ OIBITA U €T0

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI




1.10

1.11

1.12

MPOBOJIUTH TPU HEOOXOJUMOCTH CEpPHI0 NPSMBIX H3MEPEHU,
OIpeIeTIsisl CpeHee 3HauYeHHe HU3MepseMoil BenuuuHbl (pokycHoe
paccrosiHie coOMparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MEpeHUs (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTh HCCIIEOBAHHE 3aBHCUMOCTEH (DU3MUECKUX BEIUYHH C
WCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TNIAHUPOBAThH UCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCHpPOBATh PE3yJbTaThl
MOJIYYCHHON 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

l"pa(bI/IKOB, ACJIaTh BbIBOJBI IO PE3YyJIbTaTaM UCCICAOBAHN A

MPOBOANTh  KOCBEHHBIE  U3MEpPEHHS  (PU3MYECKHX  BEJIUYHUH:
IJIAHUPOBaTh ~ W3MEPEHHUs,  COOMpaTh  JKCHEPUMEHTAIBHYIO
YCTAHOBKY M BBINOJHATh W3MEPEHHMs, CIeAys MPeIOKEHHON
WHCTPYKUMHU, BBIYUCIATH 3HAYCHUE BEJIMYMHBI U AHAIM3UPOBATH
MOJIyYEHHbIE pe3yJibTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUN

1.13

1.14

1.15

coOnrofaTh MpaBuUia TEXHUKH O€30MacHOCTH Ipu pabdoTe cC

1a00paTOPHBIM 000py10BaHHEM

pa3nuyaTh OCHOBHBIE NMPU3HAKK M3YUEHHBIX (U3NYECKUX MOJEIEH:
MaTepualibHas TOYKa, aOCOJMIOTHO TBEPAOE TENO, TOUYCUHBIH
HMCTOYHMK CBETA, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJEINb aToMma,

HYKIIOHHAs MOACIIb aTOMHOTI'O Apa

XapakTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINHCAHMS, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SIBICHUH U HEOOXOAMMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH M3yYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TEXHOJIOTMYECKHUX MPOIECCOB MPH PEHICHUN y4eOHO-TTPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOCHUS N300pakeHHH B IIIOCKOM

3epKajie U COOMpAroNIeH JTNH3e

1.17

MPUBOAUTE TIPUMEPHl (HAXOIUTh HMHQPOPMALHUIO O TPUMEPAX)
MPAKTUYECKOTO  HUCIOJNB30BaHUS  (U3MUECKUX  3HAHUM B
MOBCETHEBHOW KW3HM I oOecrieueHuss O€30MacHOCTH TIPH

oOpameHun ¢ TpubopaMHd UM TEXHUYECKUMH YCTPOWCTBaMH,




1.18

1.19

1.20

1.21

COXpPaHCHUA 3I0pPOBbA U CO6JIIOI[CHI/ISI HOPM 3KOJOIMYCCKOro

MOBE/ICHUS B OKpY XKaIolIel cpene

OCYIIECTBIISITh MOUCK HMH(OpManuu (U3MUECKOTr0 COJIEpKaHUsA B
cetr IHTEpHET, CaMOCTOATEIHHO (OPMYIIHPYSI TOMCKOBBIN 3ampoc,
HaxOJUTh IIyTH OIPENEICHUS JOCTOBEPHOCTH  IOJIYYEHHOMN
nH(OpMAIIMM HAa OCHOBE MMEIONIUXCS 3HAHUW W JIOTIOJHUTEIHHBIX

HCTOYHHKOB

UCIOJb30BATh IIPU BBHINOJIHEHUH YYEeOHBIX 3aJaHUN Hay4yHO-
MOMYJIIPHYIO JINTEPATypy (PU3HUECKOTO COJEpIKaHUsl, CIIPaBOYHBIC
MaTepuainbl, pecypcsl cetu MHTepHeT; BiIaneTb NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLIUK U3 OJHOMN

3HAKOBOM CHCTEMBI B APYTryro

co3/1aBaTb COOCTBEHHBIE NHCbMEHHbIE M YCTHbIE COOOIIEHHUS Ha
OCHOBE WH(pOpPMAMK M3 HECKOJBKHX HCTOYHHKOB (DU3MYECKOTO
coJiepKaHus, MyOJIMYHO NPEACTABIATh Pe3yIbTaThl MPOSKTHON Min
HCCIIEAOBATENIBCKOM  NEATENIBHOCTH, IPU  3TOM  TI'PaMOTHO
HCIIONb30BAaTh W3YYCHHBIM IOHATUHHBIM almapar W3y4aeMoro
paszena (U3MKU U CONPOBOXKIATh BBICTYIUIEHME MpE3EHTaluel ¢
y4€TOM 0COOEHHOCTEN ay TMTOPUU CBEPCTHUKOB

IIPY BBINOJHEHUH YY€OHBIX IPOEKTOB U UCCIIEI0OBAaHUHN (PU3HUECKUX
MIPOLIECCOB pacIpeieNiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUHU C
[IOCTaBJICHHBIMM 33Ja4aMH, CIEIWTHh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUM M  KOPPEKTHpPOBAaTb  €ro, aJeKBaTHO OLICHUBAaTh
COOCTBEHHBIH BKJIQJ] B JESATENbHOCTb TPYIIbl, BBICTPaUBATh
KOMMYHHMKAaTUBHOE  B3aUMOJEWUCTBUE, IPOSBIASL  T'OTOBHOCTH

paspeniath KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTBHI COIeP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

®uszuka — Hayka O NpUpoAE. SIBiIeHUs NPUPOIBIL.
dusnyeckue SABICHUS: MEXaHUYECKUE, TEILIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@usnueckue BenMUMHBL M3MepeHue pu3MUECKUX
BenuunH. ®usnyeckue npubopsl.  IlorpemHocTs

U3MepeHnil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

1.4

1.5

EcrecTBeHHOHAY4HBI METOA MMO3HAHUSA: HAOJIOICHUE,
IIOCTaHOBKA HAYYHOI'0 BOIIPOCA, BBIABUKEHUE TUIIOTES,
HKCIEPUMEHT 10 MPOBEpPKE THUIOTE3, OObSICHEHUE

Ha6moz[aeMor O SABJICHUSA
Omnucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIBIO MOACIEH

[TpakTueckue paboThI:

H#HH#Par###113MepeHne paccTosHUI.
#H##Par###3mepenne o0bEéMa KUIKOCTH U TBEPIOTO
Tena.

#H##Par###OnpeneneHue pa3MepoB MallbIX Tell.
###HPar#t#13mepenne TemmepaTypsl MPU  TTOMOIIU

KUJKOCTHOTO TEPMOMETPA U 1aTYMKA TEMIIEPATypPbl

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

2.1

#H##Par###CTtpoeHne BelecTBa: aTOMBI M MOJIEKYJIBI,
ux pasMepbl. ONBITHI, TOKA3bIBAIOIINE JHUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#i##Par### /| pmkenne  vactur  BemectBa.  CBs3b
CKOPOCTH JBW)KCHHS YACTHII C TEMIIEpaTypou.

BbpoyHnoBckoe nmxenue, nuddysus

2.3

B3anmopeiicTBre 4acTUIl BEIIECTBA: IPUTSHKEHUE U

OTTAJIKUBAaHHC




H##HPar##H# ArperaTHbie COCTOSIHUS BEILECTBA:

CTPOCHHE rasos, KUJIKOCTEMN u TBEPIBIX
24 (kpucTauIMyeckux) Tel.  B3auMocBsizb  Mexay
CBOMCTBAMHM  BEIIECTB B  Pa3HbIX  arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUMN BO/IbI
[TpakTuyeckue paboOTHI:
#H##Par###0O1nenka tuaMeTpa aToMma METOJI0OM PSI0B (C
UCTIOJIb30BaHueM (otorpaduii).
2.6 #HHPar###ONeITEl 10 HAOIIOAEHHWIO  TEIUIOBOTO

pacIIupeHHsI Ta30B.
#HAHAPar#H#0OnbITl 10 OOHAPYKEHHUIO JEHCTBHS CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBVDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JBUJKEHHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JIBM)KEHHE
#H##Par###Cxopocts.  CpenHsisi  CKOpPOCTb  TpH
3.2 HEPaBHOMEPHOM JIBM)KEHHMH. Pacuér myTH U BpeMeHH
JIBIDKCHUS
SBnenue uHepuuu. 3akoH MHepuuu. B3anmoneiicTBue
3.3 TeJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH ABUKEHUS TEJl.
Macca kak Mepa UHEpPTHOCTH Teja
34 ###Par### lnoTHOCTh BemecTBa. CBSI3b MIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIe 00BEMA BeIlecTBa
3.5 Cuita Kak XxapakTepUCTHKA B3aUMOICUCTBUS TEN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIbIO JMHAMOMETpA
3.7 #i##HPar#t#ABnenne tarorenus u cuia Tsokectd. Cuna
' TSKECTH Ha Jpyrux maHerax. Bec Tema. HeBecomocTh
38 Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHHUE IMOKOS.
' Tpenue B Ipupoe U TEXHUKE
3.9 ##HPar###CnoxeHne cui, HalpaBIEHHBIX 10 OJHOU
' npsMoid. PaBHoielicTBYIO1IAsT CHIT
3.10 [TpakTrueckue pabOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOIO JIBMKEHUS
(wrapuka B JKUAKOCTH, MOJEIH  3IIEKTPUUYECKOrO
aBToMOOWIsE W Tak ganee). OmnpenencHue cpeaHen
CKOPOCTH CKOJIbXKEHHMA Opycka WIM IIapuKa [0
HAKJIOHHOM IulocKocTH. OrmpeneneHue IUIOTHOCTU
TBEépIoro  Tema.  OmbITHl,  JEMOHCTPHUPYOIIUE
3aBHCUMOCTH pacTsuKeHus (aedopmanin) npyXKUHbl OT
HOPUIOKEHHOW cuibl. ONBITHL, JAEMOHCTPUPYIOLIUE
3aBHCUMOCTb CHJIbI TPEHMSI CKOJIbKEHMSI OT Beca Tela U

XapaKTepa COIMPHUKACArOIUXCs HOBCpXHOCTeﬁ

dusnuecKkue BICHUS B IPUPOJE: IPUMEPHI JBHKEHUS C
Pa3IMYHBIMK CKOPOCTSIMM B )KMBOM M HEXKMBOM IPUPOJIE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKE

Texuuueckue YCTpOﬁCTBaI JAUHAMOMCTP, ITOAIIUITHUKHN

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

JaBnenue TBEpmoro Tena. CrocoObl yMEHBIIEHUS U
YBEJIMUYEHUS AABJICHUS

I[aBJ'IeHI/Ie rasa. 3aBHUCHUMOCTh JaBJICHHUA Ta3a OT

00BEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

Hepenaqa JaBJICHHUA TBép)]I)IMI/I TCJIaMU, XUAKOCTAMHU U

razami. 3akoH Ilackams. IIlHeBMaTHYeCKHE MAIIIMHEI

3aBUCHUMOCTh JABJICHUS OJKUAKOCTU OT TIyOWHBI.
[MuapocraTudeckuit napajiokc. CoobOmaromuecs

COCybI. FI/II[p ABJIMYCCKNEC MCXaHHU3MbI

Atmochepa 3emnum u  aTMoc(epHOe JaBICHHE.
[IpyunHBl CyHIECTBOBAHMSI BO3AYLIHOW 00OJIOYKHU
3emuu. OnpiT Toppuueinnu. 3aBUCUMOCTh
aTMoc(epHOro naBl€HUS OT BBICOTHI HaJ YPOBHEM
Mopsi

Nsmepenne armocheprnoro nasnenus. [Ipubopsr s

U3MEepeHusi aTMOC(EepHOro 1aBICHHUs

4.7

JleficTBHe KMAKOCTH W ra3a Ha IOIPYKEHHOE B HHX
Teno. BeiTamkuBaromas (apxumenoBa) cuiia. 3aKoH

Apxumena




4.8

IInaBanue Ten. Bo3nyxomnnaBanue

4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBUCHMOCTH Beca Tela B BOJIE OT
00béMa TOrpYXKEHHOW B IKHIKOCTh 4YacTH Tela.
OnpeneneHre BBITAIKMBAIOIIECH CUJIIbI, JTEUCTBYIOIIEH
Ha TeJo, MOrpyxkéHHoe B KuAkocTb. lIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, TEHCTBYIOIICH
Ha TEJI0 B JKUIKOCTU, OT Macchl Tela. OIBITHI,
JIEMOHCTPHUPYIOLLIME 3aBUCUMOCTh  BBITAJIKHUBAKOLICH
CUJIBI, IEHCTBYIOIIEN Ha TEJIO B )KUJKOCTH, OT 00BbEMA
MOTPY>KEHHOM B AKUIKOCTh YACTH Te€Ja U OT IJIOTHOCTH
xkuakoctd.  KoHCTpyupoBaHue — apeomeTpa  WIHU
KOHCTPYMpPOBAHHE JIOJKM U  ompeneieHue  eé

rPy30MO0ABEMHOCTH

4.10

du3nyeckue SABJIICHUA B mpupoac: BIIMAHHUC
aTMOC(I)epHOFO JaBJICHUA  Ha JKHUBOM OpraHu3M,

TJIaBaHue PhIO

411

TexHuueckue ycTpoicTBa: CcOOOMIAOIIUECS COCY/BI,
YCTPOMCTBO BOJONPOBOJAA, THUAPABINYECKUI IIpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBON HAcocC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas padbora

5.2 Mexanudueckas MOIIHOCTh

- [TpocTele MeXaHW3MBI: pbIYar, OJOK, HaKJIOHHAs

' MI0CKOCTh. [IpaBuio paBHOBecHs phlyara

54 [TpumeHeHue TpaBuia PaBHOBECHUS pbldara K OJI0OKy
«3omoroe  mpaBwio»  MmexaHuku. Koaddunuent

55 MOJIC3HOT0  JEWCTBUS  MEXaHHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY W TEXHHUKE

5.6 [ToTennmanpHast SHEPTUH TEJIa, OTHATOTO HaJ 3eMIIEN

5.7 Kunerudeckas sHeprus

58 [Tonnas mexaHuyeckasi SHeprus. 3aKOH U3MEHEHUS U

COXPAaHCHUSA MEXaHH4YeCKOH SHCPTIUU




5.9

5.10

[TpakTuyeckue pabOTHI:

#H##Par###Onpeneneaue padbOThl CUJIBI TPEHHS TIPHU
pPaBHOMEpPHOM JIBUKCHUHU TeJla IO TOPU30HTAIBHOMN
nosepxHoctu. lMccnenoBaHue YCIOBUI paBHOBECHS
ppraara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.

HSy‘ICHI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHCPIrun

du3nyeckue SBICHHUSI B nmpupoac: pbdaru B TEJIC

YCJIOBCKA

5.11

8 KJIACC

Kox Kon
pasnena 3JIeMeHTa

TexHuueckue yCTpOMCTBA: pblUar, MNOABUKHBIA U
HEMOJIBWKHBIN OJIOKU, HAKJIIOHHAS TNIOCKOCTb, TPOCTHIE

MEXaHU3MBI B OBITY

IIpoBepsiemble 3J1€eMEHTHI COIEPKAHUS

TETUJIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca U pa3Mepsl
MoJieKyd. OmbITEl, TMOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.TIS[pHOKHHGTH‘-ICCKOﬁ TCOpHUn

Mogenu TBEpPAOro, IKUAKOIO M razoo0pa3zHOro
cocTosHui BemecTBa. Kpucramimdeckue u amopdHbie

TCJ1a

OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIO)KCHUM MOJIEKYJIIPHOKMHETUYECKOU

TEeopuu
CMaunBaHue U KallWUISIPHBIC SBJICHUS

TennoBoe pacmIMpeHne U cxKaThe

6.6

Temneparypa. CBs3b TeMmmepaTypbl €O CKOpPOCTBIO

TCIIJIOBOT'O ABUXKCHUS YaCTHUI]




BuyTpeHHss DHEPIusl. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPIICHHE
paboThI
6.8 Bunsl TEIJIONEepeJaun: TEIJIONPOBOAHOCTb,
' KOHBEKLUS, N3JITy4YCHUE
KommuectBo  TemnoTel.  YaelbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
6.11 [lnaBneHue ©  OTBepACBaHUE  KPUCTAIUIMUECKHX
. BEILECTB. Y IebHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHAeHcanus. Vcmapenue.
6.12 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATyPbl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxxHocTs Bo3iyxa
6.14 OHeprus TOIMBA. Y IeJIbHas TEIIOTa CrOPaHUs
[Tpunmuner  pabotel  TemioBbix aBurateneid  KITJ
6.15 TEIJIOBOTO JBUTATENs. TeIIOBbIC ABUTATENIN U 3aIUTa
OKPYXaIoIIe Cpeasbl
3aKOH COXpaHEHUS ¢ TIPEBPAIICHUS DHEPTrUU B
6.16
TEIUIOBBIX Ipolieccax
[TpakTudeckue paboTHI:
H#HHAPar###0nbITEI 10 OOHAPY)KEHUIO JEHCTBUS CHUIT
MOJIEKYJISIPHOTO TTPUTSKEHUSI.
HHHPar###ONBITEl 0 BBIPALIMBAHUIO  KPHUCTAJIOB
6.17 IIOBapEHHO COM MM caxapa.

#HHPar###0neITEI 0 HAOMIONEHUIO  TEIUIOBOTO
pacuIMpeHust ra3oB, KHUJIKOCTEH U TBEPIBIX TEI.
#HH#Par###Onpenenenue qaBieHus BO3Ayxa B OajuioHe

HIIpULA.




HHAPar###0nbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD
JaBJICHUSI BO3[yXa OT ero o0béMa U HarpeBaHUs WU
OXJIQKICHHUSI.

###Par#H##1 IpoBepka TUIIOTE3bI JIMHEWHOHN
3aBUCHUMOCTH  JUTMHBI ~ CTOJNOWKA  KHJIKOCTH B
TEPMOMETPUUYECKOIl TpyOKe OT TeMIleparyphl.
###Par###Habmonenne  M3MEHEHUST  BHYTPCHHEH
SHEPruM Tella B pe3yJsibTaTe TEIUIonepeaadn U padoTh
BHEITHUX CHIL.

###Par###lccnenoBanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUH XOJIOIHOM U TOpsiueld BOJBI.
#H#Par###OnpeneneHue KOJINYECTBA TETLJIOTHI,
MOJTy9eHHOTO BOJIOH TIPH TEIJIOOOMEHE C HArpeThIM
METATTMYECKUM LUIUHAPOM.

###Par#H#OnpeneneHne  yAenbHOM — TEMJIOEMKOCTH
BEIIIECTBA.

#H##Par###lccnenoBanue mpoiiecca UCTIapeHuUs.
#HH#Par###OnpenienieHne  OTHOCUTENIBHON BIIAXKHOCTH
BO3/yXa.

#H##Par###OnpeneneHue YIETbHOU TETIOTHI

IJIaBJICHUSA JIbAA.

6.18

6.19

dusnueckue SBICHUS B MPHUPOJE: TMOBEPXHOCTHOE
HATsDKEHWE W KalWUAPHBIE SBICHHS B TPUPOJE,
KPHUCTaJTBI B IPUpOJIE, M3mydeHue CoiHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHCA, CHCIa.

TexHUuecKue yCTPOMCTBA: KamWIUISAPbl, NPUMEPHI
MCII0JIb30BaHUs KPUCTAJIJIOB, KUAKOCTHBIM TEPMOMETD,
JTaT4YUK TeMIepaTyphl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJ]Ib BHYTPCHHETO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHW A

7.1

Onextpuzanus Tel. J[Ba poja 3JeKTpUUECKHX 3apsiioB




B3aumoneiictBue 3apspkeHHBIX Tel. 3akoH KyioHa

7.2 (3aBHCUMOCTh CUJIbI B3aMMOJCHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3aPsIJIOB U PACCTOSIHUS MEKIY TeJIaMu)
DJIEKTPUYECKOE noJie. Hanpspoxkéanocts

7.3 anekTpuyeckoro mois. IlpuHnun — cyneprno3unuu
AIIEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE)
Hocurenu »siaekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anektpudeckuit 3apsia. Crpoenue atoma. [IpoBogHMKH
U JUDJICKTPUKHU

7.5 3aKOH COXpaHEeHHsI SJEKTPUUECKOTO 3apsiia

- DNEeKTpUYeCKUii  TOK.  YCIOBHS  CyIIECTBOBaHUS

' AIIEKTPUYECKOT0 TOKa. MICTOYHMKHM MOCTOSIHHOTO TOKa
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
JKUJKOCTSAX U Ta3ax

. Onektpuueckass nenb. Cuna Toka. DIJIEKTPHUUECKOE

' HaIpsiKEHUe
29 ComnpoTHuBiIeHNE MPOBOJIHUKA. VY nenbHoe
' CONPOTHUBIICHHUE BEILIECTBA

7.10 3akon OMa 11 y4acTKa 1enu
[TocnenoBarenbHOE W TMapalieTbHOE COCIUHECHHE

7.11
MTPOBOTHUKOB
PaGora ¥ MOIIHOCTH AIEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoyins — Jlenna

213 DNEeKTpUYeCKHe IeNu U MOTPEOUTENH SIEKTPUUECKOM

. sHepruu B ObITy. KopoTkoe 3aMbIkanme
[TocTostHHbIE MarHuThl. B3anmoselicTBrEe MOCTOSTHHBIX

7.14
MarHuTOB
MarnutHoe mnosne. MarHutHOoe mojie 3eMiId U €ro

7.15
3HAYCHUE JIJIs1 KU3HU Ha 3emiie

216 Oneir Opcrena. MarHuTHOe MOJE€ 3JIEKTPUUECKOTO

TOKa. HpI/IMCHeHI/Ie QJICKTPOMAruuTOB B TCXHHUKC




7.17

7.18

7.19

7.20

JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
DJIEKTPOABUTATEIb OCTOSIHHOTO TOKa. Mcronbs3oBanue
AJIEKTPOJBUTATENIEN B TEXHUUYECKUX YCTPOWCTBAX U Ha

TpaHcIopTe

Onbitel  Dapanes. SBieHue  3JIEKTPOMArHUTHOM

uHaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop. Crnioco0sl MOJIy4YEHUS
DIIEKTPUYECKOM  DHEPrHH.  DJEKTPOCTaHIMH  Ha

BO300HOBJISIEMBIX HCTOYHUKAX OHCPIrUun

[TpakTuyeckue paboOTHI:

OnbIThI 1O HAOJIOICHUIO JIEKTPHU3AIUHN TET MHIYKIIUEH
U IIPU COIIPUKOCHOBEHUH.

HccnenoBanue JEMCTBUS DIIEKTPUYSCKOTO TOJNS HA
MPOBOJTHUKY U JUAJICKTPHKH.

COopka W mpoBepka pabOTHl AIIEKTPUUECKOW IIETH
MTOCTOSTHHOTO TOKa.

H3mepeHue u peryiupoBaHHUe CUITBI TOKA.

W3mepenue u peryiupoBaHue HaMPsHKEHUS.
HccnenoBanue 3aBHCHMOCTH CHIJIBI TOKa, HWAYIIETO
Yepe3 Ppe3UuCTOp, OT CONPOTHBICHUS pE3UCTOpa W
HATPSDKEHUS Ha Pe3UCTOpe.

OnBITHI, JIEMOHCTPHUPYIOIIHE 3aBHCHMOCTb
AIIEKTPUIECKOTO COMPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIA/IH ITOTICPEYHOT0 CEUCHHS U MaTepraa.
IIpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TIpU
MOCNIEOBATEIHHOM COEMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa AJsl CUIIBI TOKA MPU MapaIeIbBHOM
coeMHEeHNUU pe3uctopoB. OmpeneneHne  padOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIErO 4Yepe3 Ppe3nucTop.
OmpeneneHre MOITHOCTH — DJEKTPHUECKOTO  TOKa,
BBIJICTISIEMON Ha pesucrope. HccnenoBanue
3aBHCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKY, OT

HanpspbkeHus Ha Held. Onpegenenue KIIJ[ narpeBatensi.




Uccnenosanue MarHUTHOTO B3aUMOJICHCTBUS
IIOCTOSIHHBIX MarHuToB. M3ydeHue MarHUTHOro moJis
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEAUHEHUU U
paszaenenuu. McciienoBanue qeUCTBUS SIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPHUPYIOLIHE 3aBUCUMOCTh CHUJIBI
B3aUMOJICMCTBUS KaTYLIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HamNpaBJIeHUs Toka B Karymke. M3ydenue
JIEUCTBHUSI MAarHUTHOTO TIOJIE Ha MPOBOJHUK C TOKOM.
Konctpyupoanue u U3y4yeHue paboThI
BIEKTPOJBUTATENS. H3mepenne KII
AJIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OmNBITBI  TIO
HCCJIEJIOBAHUIO SIBJICHUSI 3JIEKTPOMArHUTHOMN
WHIYKUWW: HCCIEAOBAHUE WM3MEHEHUU 3HA4YEHUsSI U

HaIllpaBJICHUA UHAYKIIHUOHHOTO TOKa

dusnueckre SBICHUS B TPUPOJAC: DICKTPUUYECKHE

SABJICHHUA B aTMoccpepe, QJICKTPHUYCECTBO  JKHUBBIX

7.21 OpraHU3MOB, MAarHUTHOE TOJIe 3eMin, Apeii( MOI0COoB,
POJIb MAarHUTHOTO TIOJISL LTS )KU3HM Ha 3eMiIe, TOJISPHOE
CHUSTHHE
TexHu4eckue yCcTpOMCTBa: IEKTPOCKOI, aMIIepMETp,
BOJIETMETP, PEOCTAT, CYETUUK DIIEKTPUIECKON SHEPTHH,
799 AIIEKTPOOCBETUTENbHBIE TMPUOOPBI, HarpeBaTeNbHbIC
' AIIEKTPOIPUOOPHI (mpuMepsI), AJIEKTPUUYECKHE
NPEIOXPAHUTEIH, AJIEKTPOMArHUT, SJIEKTPOIBUTATEIH
MOCTOSTHHOTO TOKa, TeHEPATOp MOCTOSTHHOTO TOKA
9 KIIACC
Kon Kon
[IpoBepsieMbIe 7IEMEHTHI COJIEPIKAHUS
paszaena DIIEMEHTa
8 MEXAHWYECKUE ABJIEHUA




Mexannueckoe ABWXKEHHE. MarepualibHas TOYKA.

8.1
Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUXKEHUS
8.3 PaBHOMEpHOE IPSAMOJIIMHEMHOE JBUKEHUE
###Par###HepaBHOMepHOE MPSMOJIMHEHHOE
8.4 nBrkeHue. CpeiHsisi 1 MTHOBEHHAs! CKOPOCTh Tella pU
HEPaBHOMEPHOM JABM)KEHUU
8.5 Yckopenue.  PaBHOyCKOpEHHOE — MpsIMOJIMHEHHOE
' JBYOKEHUE
8.6 #H#Par###CBoooanoe magenue. OnsITel [ anuies
###Par##PaBHoMepHOE ABM)KEHHUE MO OKPYXKHOCTH.
8.7 [Tepuon u dactota oOpamenus. JlnnelHas u yriosas
ckopoctH. LleHTpocTpeMuTenbHOE yCKOPEHUE
8.8 ITepserit 3akon HproToHa
8.9 Brtopoii 3akon HeroToHa
8.10 Tpernii 3akoH HeroTona
8.11 HH#HPar###] [puHIIUTT CyTIEPIIO3UITNHN CHUT
8.12 Cua ynpyroctu. 3akon ['yka
###Par#H#Cuna TpeHus: cuila TPEHUs CKOJIbXKEHUS,
5.13 CHJIa TPEHUSI ITOKOS, APYTHE BUbI TPECHUS
8.14 #HH#Par###Cunia  TSHKECTH M 3aKOH  BCEMHUPHOTO
' TATOTEHHS. Y CKOPEHHE CBOOOIHOTO TTaICHHS
815 Iemwxkenne mmaner Bokpyr Comana.  [lepas
' KOCMHYecKast CKopocTb. HeBecoMOCTh 1 meperpys3ku
816 PaBHOBecue MarepuambHOW  TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
H###Par###PaBHoBecHe TBEPIOTO Tea ¢ 3aKPEIIEHHOM
847 OChI0 BpameHust. MomeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynsc Tena. U3menenne umiynsca. IMmyiibe cuisl
8.19 3aK0H COXpaHEHUs UMITYJIbCa
8.20 H#HH#Par###PeakTBHOE NBIDKEHIE
8.21 Mexanudeckas paboTa 1 MOIITHOCTh




8.22

8.23

PabGora cun Tsaxect, ynpyroctd, TpeHus. CBs3b
SHEPIuu 1 paboThl

HOTCHHI/IaJ'IBHaSI SHEprusa TC€jia, MOAHATOrO Hal

MOBEPXHOCTHIO 3eMJIU

8.24

IToTreHumanbHas YHEPTUs CKATOU MPYKUHBI

8.25

8.26

8.27

###Par###Kunetnueckas  sueprus. Teopema o

KUHETHYECKOW YHEPTUN
#H##Par###3akoH coXxpaHeHUsS] MEXaHUYECKOW SHEPTUH

[TpakTuyeckune paboOTHI:

Omnpenenenue cpeHeil CKOPOCTH CKOJIbKEHUs Opycka
WIA JIBUWKCHUS HIapUKa MO HAKIOHHON IUIOCKOCTH.
Omnpenenenne yCKOpeHHUs Tela Mpu PaBHOYCKOPEHHOM
JBYD)KEHUH 110 HAKIIOHHOW TUIOCKOCTH.

HccnenoBaHre 3aBUCUMOCTH IyTH OT BPEMEHH MPH
PaBHOYCKOPEHHOM  JIBWKCHHH  0e3  HadalbHOU
CKOpOCTH.

[TpoBepka THIMOTE3BI: €CIM TIPU PABHOYCKOPEHHOM
JBYDKEHUU 0€3 HayaJlbHOW CKOPOCTH IyTH OTHOCSITCS
KaK psJl HEYETHBIX YHCET, TO COOTBETCTBYIOIIHE
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHUTBI TpEeHUs
CKOJIBXKEHHS OT CHJIBl HOPMAJBHOTO JaBJICHMS.
Ornpenenennie KodPPUIMEHTA TPEHHUS CKOJIBKEHUS.
Onpenenenue KECTKOCTH MpYXHUHBL. OnpenencHue
paboThI CHJIBI TPEHHS TPH PaBHOMEPHOM IBIKECHHH
TeJa Mo TOPU30HTAIBHOM MoBepxHOCTH. OmpeneneHne
paboOTBl CWIJIBI YNPYTOCTH TpU TMOABEME Tpy3a C
UCTOJIb30BAHUEM  HEMOJBM)KHOTO U TOABHMIKHOTO

OJIOKOB

8.28

duzndeckue ABJICHUS B Iprupoac: IpHUIIMBBI U OTJIIUBEI,
JBHXXCHHUC IIJIAHCT Conueunon CHUCTCMbI, PCAKTUBHOC

JABVKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckue yCTpPOMCTBA: COUAOMETpP, JAaTYUKHU

II0JIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI




9.1

KomnebarenpHoe JIBMOKEHUE. OcCHOBHEBIE
XapaKTePUCTUKH  KOJeOaHW: TEPHOJ, YacToTa,

aMILIATY 12

9.2

Marematnyeckuii M OPYKUHHBIA  MasTHUKH.
[IpeBpamienre  sHepruM  OpuU  KoJeOaTEIbHOM

JIBIDKCHUN

9.3

9.4

9.5

3aryxatomue KonebaHus. BelHyKaeHHBIe KOJIeOaHMs.

Pe3onanc

Mexannyeckue BOJHBL. (CBOWCTBA MEXAHHYECKUX
BOoiH. lIpomosnbHble M momnepedyHsle BOJIHBL. JlIMHA
BOJIHBI U CKOPOCTb €€  pacnpoCTpaHEHHUS.
Mexanudeckue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE

BOJIHBI

3ByK. ['(poMKOCTb U BbICOTa 3ByKa. OTpaxkeHUE 3ByKa

9.6

Wn¢pa3Byk U yapTpa3Byk

9.7

[TpakTueckue paboThI:

OnpeneneHve 4acToTbl W Iepuojaa  KojeOaHHi
MaTeMaTHYECKOTO MasiTHUKA.

OnpeneneHve 4acToTbl W Iepuojaa  KojeOaHHi
NpPY>KHHHOTO MasiTHUKA

HccnenoBaHue 3aBUCUMOCTH TepHoJa KojeOaHHi
MOJBEIIEHHOTO K HUTH Tpy3a OT JJIUHBI HUTH.
HccnenoBaHue 3aBUCUMOCTH TepHoJa KojeOaHHi
NpYy>KHHHOTO MasTHHKAa OT Macchl Tpy3a. lIpoBepka
HE3aBUCHUMOCTH  Ilepuoja  KoyiebaHuil  Tpy3a,
MOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a H KECTKOCTH
npyXxuHel. V3MepeHune ycKopeHuss CBOOOJHOTO

naJieHus

9.8

du3nuecKkue SABJICHUS B IpHUpPOAC: BOCIIPHUATHUEC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSICCHUC, ceiicMUuYecKue BOJIHBI,

IlyHaMH, X0

9.9

TexHuueckue YCTpOMCTBA: 3XO0JIOT, HCIOJIb30BaHUE

yIIBTPa3ByKa B ObITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




101 DJEKTPOMAarHUTHOE T0JIe. DJIEKTPOMArHUTHBIC BOJIHBI.
' CBolicTBa AJIEKTPOMArHUTHBIX BOJH
10.2 [Ixana 3MeKTPOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHasi nmpupoja cera. CKOpocTh CBeTa.
' BonHoBBIE CBOMCTBa cBETA
[TpakTuyeckue pabOTHI:
10.4 N3yueHne CBOWCTB JJICKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TeseoHa
@dusnueckue SBICHUS B TNPUPOJAE: OHOIOTHYECKOE
10.5 IIEUCTBUE BHIMMOTO, yIbTPaduoIETOBOTO u
PEHTTC€HOBCKOTO M3ITyYeHHUN
10.6 TexHuueckue yCTpOIiCcTBa: UCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJH JUISI COTOBOM CBSI3U
CBETOBBGBIE SABJIEHUA
111 JIyueBas monens cBera. MicTouHMKM cBETa
11.2 [IpsamonnHETHOE pacIpOCTPAHEHUE CBETA
113 Otpaxxenue cBera. [lmockoe 3epkano. 3akoH
' OTpaXKeHHsI CBETa
114 [Ipenomienne cBera. 3aKOH MPETOMIICHHS CBETA.
' [TomHOE BHYTpEHHEE OTpaskeHHE CBETa
115 JInnza. Xop ydeii B 1uH3€e
116 OnTuueckast cuctema ¢oroamnmnapara, MUKPOCKONA H
11 ' TEJIECKOTIa
117 ['ma3 kak onTHueckas cuUcTeMa. bIM30pyKocTh
' JAIbHO30PKOCTh
118 Paznoxenue 6enoro csera B criekTp. OnbiTsl HptoTOHA.
' CrnoxeHne CreKTpallbHBIX IBETOB. Jluciiepcus cBeTa
[TpakTudeckue paboThI:
###Par###lccnenoBanue 3aBUCUMOCTH yria
11.9 OTPa)KEHHUsI CBETOBOIO JIy4a OT yIJla aJCHMUS.
#HH##Par###l13ydeHne XapakTEPUCTHK H300paKECHHS
npeaMeTa B INIOCKOM 3epKale.




12

#H#Par###lccnenoBanue 3aBUCUMOCTH yria
NPEJOMIICHUSI CBETOBOTO JIyda OT yrIjla MaJCHUs Ha
TPaHUILIE «BO3JIYX — CTEKIION.

###Par### lonyuenue W300paKEHH € TIOMOIIBIO
coOuparoIIe JTMH3BL.

#H##Par###OnpeneneHue (GOKyCHOTO pacCTOSHUS |
ONTHYECKOUN CHITBI COOUPAIOIICH JTMH3BL.
#HH#Par###0nbITEl IO Pa3JI0KEHUIO OEJoro CBeTa B
CIIEKTD.

#HHAPar###OnbITHl 110 BOCIPHUATHIO 1[BETA MPEIMETOB

npy UX HaOJIIOIEHUH Yepe3 IIBETOBbIC (DMIIBTPHI

du3nyecKkue SIBICHUS B nprupoac: 3aTMCHUA COHHHa n

11.10 JlyHbl, 11BETa TeN, ONTUYECKUE SBJICHHS B aTMochepe
(uBet Heba, pedpakius, pagyra, MUPax)
11 TexHudeckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,
' dboToanmnapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA
121 Oneitel Pesepdopna u mimanerapHass MoJielb aToMa.
' Mognens aroma bopa
122 Hcnyckanve u norionieHue cBera aToMoM. KBaHTEHI.
' JInHelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMma-u3ITydeHHs
194 Crpoenue aromHoro sapa. HykinonHas wmojenb
' aTOMHOTrO siapa. N3oTombl
125 PanuoaktuBHbie npeBpamienus. [lepuon nomypacnana
' ATOMHBIX SITIEP
126 S nepuble peakuuu. 3aKOHbI COXPAHEHUS 3apsI0BOTO U
' MacCOBOT'O YUCEI
DHeprusi CBs3W aTOMHBIX siaep. CBs3b MacChl U
12.7
SHEPTrUuu
128 Peakuumn cuHTe3a u pgenenus sapep. McrouHukum
' sHeprun CoJiHIa U 3BE311
129 Anepnas o»Hepretuka. JlelcTBUE paIMOAaKTUBHBIX

PI3J'Iy‘-ICHHfI Ha JXUBBIC OPTraHU3MbI




12.10

12.11

12.12

[TpakTuyeckue pabOTHI:

HaOnroneHue CIUIOIIHBIX W JIMHEHYaThIX CIIEKTPOB
U3ITY4YCHUSI.

HccnenoBaHue TPeKOB: U3MEPEHHE SHEPIHMM YaCTULIBI
10 TOPMO3HOMY TyTH (110 oTorpadusm).

W3mepenue painoakTuBHOro hoHa

dusnueckue SBICHUS B MPUPOJAE: €CTECTBEHHBIN
paIMOaKTUBHBIN ¢om, KOCMHYECKHE Ty4H,
pallMOAaKTUBHOE M3JIyuy€HHE NPHUPOJIHBIX MHHEPAJIOB,
JIEHCTBUE PAJMOAKTUBHBIX M3JIYyYEHHUH HAa OpPraHU3M

YCJIOBCKA

Texuuueckue YCTpOﬁCTBaZ CIICKTPOCKOII,

WHJVBHIyJIbHBIA TO3UMETD, Kamepa Bunbscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI OCBOEHHSI OCHOBHO# 00pa30oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

Ilonnmanue ponu (QU3MKM B  HAy4HOM KapTHHE  MUDA;
c(OPMUPOBAHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSI3M U [TI03HABAEMOCTH SIBJIEHUH MPUPOJBI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poiu (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKM UM TEXHOJOTHi, 00 3BOIIOLMHU
(GU3NYECKUX 3HAHUN M UX POJIM B LIEJIOCTHOH €CTEeCTBEHHOHAYYHON
KapTHMHE MHpa, O BKJIAJE POCCHUMCKHX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTHH

3HaHUS O BUAAX MaTepuM (BEIIECTBO U IOJIE), O JBMKEHMH Kak
crocobe CyIIeCTBOBaHMSI MaTepuu, OO0 aTOMHO-MOJIEKYJISIPHOI
TEOPUM CTPOEHHs BEIECTBAa, O (U3NYECKOH CYUIHOCTH SBJICHUM
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIIIOBBIX, OJCKTPOMArHUTHBIX H
KBAaHTOBBIX); YMEHHE pa3iInyaTh SBJICHUS II0 OIMUCAaHHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIHUX
JTaHHOE (U3UUECKOE SIBJICHHE; YMEHHE paclio3HaBaThb MPOSBICHHE
HU3YYCHHBIX (1)H31/I‘-IGCKI/IX SIBIICHUH B OKpYy»XKaromeM MHPE, BBIACIIAAL

WX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

Bnagenue ocHOBaMM MOHSATUWHOTO ammapara U CHUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIB30BAHHUE UX JUJIS pelleHHs y4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA Tes, (pU3WUYECKHE SIBICHUS W

IIpOLECChI, UCITIOJIB3Y (I)yHI[aMCHTaJ'IBHBIe N OMIIMPUICCKHUEC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBAa Tel H (I)I/I3I/I‘-ICCKI/IC

ABJICHUA, UCITIOJIB3YA (bHSquCKI/Ie BCJIIMYHHBI

Bnanenne ocHOBaMHM METOZOB HAy4HOTO ITO3HAHUS C Y4ETOM
coOuroIeHHst TpaBuiI 0€30MacHOro TpyAa: HabIoAeHNEe (PU3NUECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIbHO COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U3 JTaHHOTrOo Habopa 00OpyJ0BaHUS IO HHCTPYKIMHU, ONUCHIBATH X0/
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTAThI, (HOPMYIHPOBATH BHIBOKI;
IIPOBEICHUE TPSAMBIX M KOCBEHHBIX M3MEpeHHH (Qu3HUecKux
BEJIIMYUH: yMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbHO
coOupaTh AKCIEPUMEHTAIbHYI0 YCTAaHOBKY II0 MHCTPYKIHH,
BBIYUCIIATh 3HAYECHHUE BEJIIMYMHBI M AHAJIU3UPOBATH I10JYyYEHHBIE
pe3ysnbTaTtbl ¢ y4€TOM 3aJaHHOM IOTPEIIHOCTH Pe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIIEPUMEHTAIBHBIX MCCIEIOBaHUM;
CaMOCTOSITENIbHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE IO  MHCTPYKUUH, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (D)M3WYECKUX BEIIMYMH B BUJE TAOIUI] U
rpaduKOB, YYUTBHIBaTh IOTPEIIHOCTH, [JeJlaTh BBIBOJABI IO

pe3ysbTaTtaM UCCIIEIOBAHUS

[lonnManue  XapakTepHBIX CBOWCTB  (DU3MYECKHX  MOJENeH
(MarepuanbHas TOuka, abCOIOTHO TBEP/IOE TEJIO0, MOJEIU CTPOCHHUS
ra3oB, XKUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOI'O ]pa) U YMEHUE MPHUMEHATh UX JUIS

00BsICHEHUS PU3NYECKUX ITPOLIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyaluil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTPOUTH OOBACHEHHE C ONOpOH Ha H3Yy4YEeHHBIE CBOMCTBa
¢bu3nuecKkux sBICHUH, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJIEIN

YMenne pemath pacu€THble 3amaun (Ha 6aze 2 — 3 ypaBHEHHN),
UCTIONB3Yysl 3aKOHBI U (OPMYIBI, CBS3BIBAIOIINE (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATh KPATKOC€ YCJIOBHEC 3alayH,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BRIOUPATH 3aKOHBI M (POPMYIIBL,
HEOOXOAUMBIE TSI €€ PeIIeHHUs, UCTIOJIB30BATh CIPABOYHBIC JJaHHEIE,
IpOBOAUTDH paC‘-IéTI:I U OIICHUBATL PCAIUCTUYHOCTL IIOJTYYCHHOI'O
3HaueHUs (PU3NUECKON BETNYUHBI; YMEHHE ONPEACIATh Pa3MEPHOCTh

($u3NYecKoil BETUYNHBI, ITOJTYYEHHON MPU PEIICHUH 33/1a4H




YMeHHne XapakTepus3oBaTh MPUHIMUIIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCITIONb3Ys 3HAHUS O
CBOMcTBax (U3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMU U TEXHUYECKHUMHU
YCTPOWCTBaMHU, COXpPAHEHHUsS 370pOBbsi M COOJIOACHHS HOPM
HKOJIOTUYECKOTO TOBEIEHHUsI B OKpY)KaIOUIe cpeie; MOHWMaHHE
HEOOXOAMMOCTH NPUMEHEHHS TOCTIDKCHHH (DU3MKM M TEXHOJOTUH

IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OmnpIT momcka, MpeoOpa3oBaHMsl W TPEICTABICHUS HHGOpMAINN
(U3MYECKOr0 CO/EpKaHUs C HCIOJIb30BaHUEM HH(pOPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJy4YeHHON HMH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJb30BaTh  IpPHU
BBINOJIHEHUH YYEOHBIX 3aJJaHUi HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy
(bu3MYECKOTo Cco/epKaHMsl, CIPABOYHBIE MAaTEpPHAJIbI, PECYPChI CETU
WntepHer; BnageHue 0a30BBIMH HaBBIKAMHU  NPEOOpa3OBaHUS
nH(poOpMalUd M3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHUE
co3/1aBaThb COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexannueckoe JBHKeHUEe. MarepuanpHas Touka. Cucrema orcyéra.
' OTHOCUTENBHOCTD IBHKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE aBUkeHHe. CpeaHss ckopocTb. Dopmyna amns
1.2 BBIYKCIICHUS CpeHEeH ckopocTu: V = Sft
PaBHOMepHOE MpsiMONUHEITHOE IBHYKEHUE. 3aBUCUMOCTh KOOPJMHATHI TEJa OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEWNHOIO JIBUKECHHUS:
13 (1) =x,+vt
I'paduku 3aBUCHMOCTH OT BPEMEHHU Ui TMPOEKIMH CKOPOCTU, MPOEKLIUU
IepeMEeNIeHus, IyTH, KOOPAWHATBI IIPH PABHOMEPHOM IPSMOJIMHEHHOM
JBYKEHUH
3aBUCUMOCTh KOOPJMHATHI Tela OT BPEMEHU B Clyyae PaBHOYCKOPEHHOTO
pr[MOJ'IHHGfIHOFO JBHKXCHUA:
2
S)= Vo, * 1+
2
@opmMyIibl [ MPOEKLIMU TMEPEMEICHUs, MPOEKLIHUNU CKOPOCTH U IMPOEKIUH
YCKOPEHUS MPU PABHOYCKOPEHHOM MPSMOJIUHEHOM JIBUKECHHU:
2
14 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM Ul MPOEKIUH YCKOPEHHs, MPOEKIUU
CKOPOCTH, IIPOEKIHUM IEPEMEIIEHNUA, KOOPIWHATHI IIPU PaBHOYCKOPEHHOM
HpHMOHHHCﬁHOM JABUXXCHHNU
CBoboanoe nanenue. PopmyJibl, OMHUCHIBAIONIE CBOOOIHOE MACHHUE Tea 0
15 BEpTUKAIN (IBW)KCHHE TeJla BHU3 WM BBEPX OTHOCHTEIBHO IOBEPXHOCTH
3emin). ['paduku 3aBUCMMOCTH OT BpEMEHM JJIsi HPOCKIUH YCKOPEHUS,




MMPOCKOHUU CKOPOCTU M KOOPAHWHATHI IIpU CBO6OI[HOM nmaaCHuM TCj1a II0

BEPTHUKAIN
CKopocTh paBHOMEPHOTO [BWKEHHS Tella MO OKpyKHocTU. Hampapnenue
CKOpPOCTH.

dopmyna A BBIUUCICHHUS] CKOPOCTU Yepe3 PaiuyC OKPYKHOCTH U MEPHO

oOpareHus:
2nR
L=
T

HeHTpOCTpeMI/ITeJ'IBHOG YCKOpPCHHUCE. HaHpaBHeHI/IC HCHTPOCTPEMHUTCIILHOI'O

1.6 yckopenust. @opMyiia 11l BBIYMCIICHHS YCKOPEHUS:
2
a. - L
"R
®opmyiia, cBsI3bIBaIOLIast IEPUOA U YaCTOTY OOpalCHHUS:
V= 1
T
Macca. I1notHocts Bemecta. @opmyia A BBIYUCICHUS IITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTtopHas pusnueckas BenuurHa. CloxxeHue cui
1.9 SBnenue unepuuu. [lepsslii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUIIBI, IEHCTBYIOIIEH
Ha TEeJIo
B3anmopeiicteue ten. Tperuit 3akoH Herorona:
1.11 F 21 = _‘Fl—>2
112 Tpenue nokos 1 TpeHue ckoibxkeHus. Gopmyiia Uit BBIYUCICHUS MOLYJIsS CUJIBI

TPCHUA CKOJIBXXCHUA:




Hedbopmarus Tema. Ympyrue u Heynpyrue aedopmainuu. 3aKOoH YIPYrou

nedpopmanuu (3axox ['yka):

1.13 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:
My -4
F=Gg.—L1 2
R
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaAeHHUS.
1.14
®opmyna A BBIYMCIEHUS CHIIBI TSDKECTU BOJIM3M moBepxHoctu 3emun: F =
mg.
JBwxenue mnanet Bokpyr Comnna. [lepBas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpysku
Nmmynbe Tena — BekTopHas pu3nyecKkasi BeIMYUHA.
1.15 p=mi
Nmnynse cucremsl Ten. M3mMenenne umiyinbca. MMiynbe cusbl
3aKOH COXpaHEHUs UMITYJIbCa AJI1 3aMKHYTON CUCTEMBI TEII:
1.16 P=myuy +mi Uy =const
PeaxkTnBHOE ABMKEHIE
Mexanundeckas pabora. @opmMyria sl BEIYUCICHHS paOOThI CHJIBI:
A=Fsoosa
MexaHudeckasi MOIIIHOCTb:
1.17
A
N==
I
Kunernueckas n noreHuuanbHas sHeprusa. Gopmysia 175 BBIYUCICHUS
KUHETUYECKON DHEPIUH:
1.18




Teopema o0 kuHeTHUeCKOU dHeprun. Popmyra 1 BHIYUCICHUS
MIOTEHLIMAJIbHOW YHEPIUH TeNa, OIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanudeckas SHEpIUs:

E=E;+E p
1.19 o
3aKOH COXpaHEHUs1 MEXaHUYeCKOM 3Heprun. @opMmyia sl 3aKOHA
COXpaHEHHUsI MEXaHWYECKON YHEPTUU B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBpaiiieHue MEXaHUYECKOW SHEPTUU MPU HATUYMUU CUIIbI TPEHUSL.
[IpocThie MexaHU3MBbl. «30JI0TOE TPABUIIO» MEXAHUKHU.
Peruar. Moment cuist; M - Fl.
VYcnoBue paBHOBECHS pbluara:
M +M,+..=0
1.20
[TonBwxHbIN 1 HenoABWKHBINA 0;10ku. KIT/] mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
A‘S&TIMHH
JlaBiieHune TBEPAOTO TENa.
®opMyna 17151 BBIYMCIICHUS IaBJICHHS TBEPIOIO Tena:
_F
Prs
191 JaBnenue raza. ATMocepHOoe TaBiIeHHUE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopmya 7151 BEIYUCICHHS TaBJICHUS] BHYTPU KUIKOCTH:
DP=pgh+p,
1.22 3akoHn [lackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. Dopmyna sl ONpPEACIICHUS BBITAJKUBAIOUIECH CHJIBI,
1.23 JEUCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B KUIAKOCTD WM Ia3:

F_&m. =pgv




VYcaopue miapanus teia. IlnaBanue CYZJ0B U BO3AYXOILJIAaBAHUC

1.24

Mexannueckue KojeOaHus. AMIUIMTYJa, NEPUOJ M YacToTa KOJIeOaHUH.

dopmya, CBSI3bIBAIOIIAS YACTOTY U MEPHUO] KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMatnueckuii ¥ IpyKUHHBIA MasTHUKH. [IpeBpaiieHue sHepruu Ipu

K0J1€0aTeIbHOM ABMKEHUHU
3aryxatomue kojiebanus. BeinyxeHHble kKonebanus. Pezonanc

MexaHuuecKHue BOJIHBI. HpOI[OJ'ILHLIC H IIOIICPCUHBLIC BOJIHEI. [[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

L=v-T

3By1(. FPOMKOCTL " BBICOTA 3BYKa. OTpa)KeHI/Ie 3By1(0BOI71 BOJIHBI Ha I'paHUIIC

nByx cpenl. MH(Dpa3ByK U yIbTpa3ByK

1.29

IIpakmuyeckue pabomul

N3Mepenne cpeaHel IMIOTHOCTH BEIIECTBA; APXHUMEAOBOM CHUIIBI; KECTKOCTH
NPYKUHBL, KOA(PHUIMEHTa TPEHUS CKOJIbXKEHUS; pabOThl CUJIBI TPEHUS, CUIIbI
YOPYTOCTH; CPEIHEN CKOPOCTH JBUKEHMs OpycKa 10 HaKJIOHHOM IIOCKOCTH;
YCKOpeHHUs1 Opycka INMpH JIBM)KEHUU 1O HAKJIOHHOM IJIOCKOCTH; YacTOThI M
nepuoja KojeOaHW MaTeMaTHMYeCcKOro MasTHUKA; 4YacTOThl M Iepuoja
Kosie0aHU MPY>KUHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIETO Ha pbIYar;
paboThl CHIIBI YHOPYTOCTH IMPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOTHI CHIIBI YIPYTOCTH IPHU MOABEME IPy3a C MOMOILBIO OBHKHOTO
OJ0Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT 00BEMa MOrpy>KEHHOMH
YacTH T€Ja U OT IJIOTHOCTH JKMJIKOCTH; HE3aBUCHMOCTH BBITAJIKMBAOIIEH CUIIBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO TABJICHUS U
OT pojia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAOIIEH B ITPYKUHE, OT CTEIICHH
nedopMaluy NpyKUHbI; YCKOPEHUs: OpycKa OT yTiia HaKJOHa HalpaBIIsIoLIeH;
nepuoja (4acToThl) KoJieOaHU HUTSIHOTO MasgTHUKA OT JJIMHBI HUTH; TIepruo/ia
KoJIeOaHUH MPY>KUHHOTO MAasiTHUKA OT MacChl rpy3a M KECTKOCTU MPYKUHBI,
HCCIIeIOBAaHNE HE3aBUCUMOCTH MepHoJa KoJeOaHUl HUTSHOIO MasiTHUKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHSI pblyara

1.30

Dusuueckue sA61EHUA 8 npupoc)e: NpuMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOpPOCTSIMM B JKMBOUM W HEKMBOU MPUPOJE, ACHUCTBUE CUIIbI TPEHUS B IPUPOIE




U TEXHUKE, MPUJIUBBI U OTIUBBI, ABMWXKeHUE IIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, PhIUard B TEJIE YEIOBEKA, BIUSHHUE
aTMoc(epHOro NaBiIeHUS Ha JKMBOW OpPraHW3M, IUIABaHHUE PBIO, BOCIIPUSTHE
3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, X0

Texnuueckue ycmpoticmea: CIHUAOMETP, JATYUKHU TOJIOKEHHS, PACCTOSIHUSA U
YCKOpEHUs, JTMHAMOMETpP, MOJIIUIHUKN, PAaKEThl, pblYyar, MOABMKHBIA U

HGHOI[BI/I}KHHﬁ 6J'IOKI/I, HAaKJIOHHas IJIOCKOCTB, IMPOCTBIC MECXAaHU3MEBI B 6I)ITy,

L3l cooOmraronmecs cocybl, yCTPOHCTBO BOJOMPOBOAA, THIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, I3XOJOT,
MCTIOJIb30BAaHUE YIIBTPA3BYKa B OBITY U TEXHHKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE IOJIOXKEHUSI MOJIEKYJIIPHO-KUHETHUYECKOM TEOpUH  CTPOEHUs

2.1 BelecTBa. Mozenu TBEPAOTo, KHUAKOTO M Ta3000pa3HOr0 COCTOSIHUI BEIIECTRA.
Kpucranmuueckue u amopdHbIe TEIa

25 JIBuwkenune uyacTtuil BemiecTBa. CBs3b CKOPOCTH JABM)KEHHUS YaCTHI[ C

' TeMieparypoi. bpoyHoBckoe aBmxenue, iupdys3us

2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

2.4 TenioBoe paciimpeHue u cxxarue

2.5 TerioBoe paBHOBECHE

25 Buytpennsas snHeprus. Pabora u rtemsonepenaya Kak crnocoObl M3MEHEHUs

' BHYTpPEHHEN SHEPTrUuu

2.7 Bunas! Tennonepeaaun: TEIONPOBOJHOCTh, KOHBEKIIMS, N3TyYeHNE
Harpeanne wu oxnaxzaenue ten. KonuuecTBo TemnoTsl. Y enbHas
TEILNIOEMKOCTb:

2.8

O=an(t,—1)
3aKOH COXpaHEHUsS SHEPrHM B TEIUIOBBIX IpoOIleccaX. YpaBHEHUE TEIJIOBOIO
OanaHca:
2.9
Q+0, +..=0
Ucnapenue m koHaeHcauus. M3MeHeHHe BHYTpEHHEH SHEPrUU B IMPOLECCE
210 UCHapeHuss M KoHAeHcanuu. KureHue KXUAKOCTH. YIenpHas TerioTa

napoo6OpasoBanus: L = Q/m




2.11

BnaxnocTs BO3ayxa

2.12

[InaBnenue u xpucraumsauusa. 3MeHeHHEe BHYTPEHHEH OJHEPIUM IIPU

IUIABJICHUU U KpHUCTaJIJIM3allvu. yI[eJ'IBHaﬂ TCIJIOTA IIJIaBJICHUA:

2.13

BHyTpeHHss1 dSHeprus CcropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMs

toruBa: ( = Q/m

2.14

[Tpunuuns! padots! TemnoBbix asurareneil. KITJ[ teroBoro asuraresns

2.15

2.16

2.17

IIpakmuyeckue pabomul

N3mepenue yaenbHON TenI0EMKOCTH METAUTMUECKOTO WIMH]PA; KOJIUYECTBA
TEIUIOTHI, IOJyYEHHOI'O BOJOM KOMHATHOW TeMIepaTypbl (UKCUPOBAHHOMN
Macchbl, B KOTOpPYIO OIyII€H HarpeThlii LWIMHJIpP; KOJWYECTBA TEIUIOTHI,
OTJ@HHOTO HArpeThIM LWIMHIPOM, II0CJIE OIyCKaHUS €ro B BOJLYy KOMHATHOM
TEMIIEPATypbl; OTHOCUTEIBHOW BJIAXKHOCTH BO31yXa; YIEJIbHON TEIIOTHI
IUIaBJieHus JbAa. MccinenoBaHue M3MEHEHMsI TEMIIEpaTypbl BOJABI  IpU
Pa3IMYHBIX YCJIOBUSX; SIBJICHMS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOJHOU U

FOpH‘lCﬁ BOJBI; IpOoHeCCa UCIIAapCHUA

Dusuueckue a61eHUs 8 npupode. TTIOBEPXHOCTHOE HATSKEHHE M KallWIIJISIPHbIE
SIBJIGHUSI B IPUPOJIE, KPUCTAJUIbI B pUpoje, n3nyuyeHue ColHua, 3amep3aHue

BO/I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POChI, TYMaHa, HHEsl, CHera

Texnuueckue ycmpodcmea.‘ KanmuJIsIphbI, IIPUMCEPBI HUCIIOJIB30BaHUA
KpuCTaJllloB, )KI/IHKOCTHI)II\/II TEPMOMCETP, JATUHUK TEMIICPATYPhI, TEPMOC, CUCTEMA
OTOINICHUA JOMOB, TUT'POMCTPLI, IICUXPOMCTP, IIapoBasd Typ6I/IHa, JABUTaTCIIb

BHYTPEHHETO CrOpaHus

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

DnekTpusanus Teil. J[Ba Buaa 3JIeKTpUUYECKUX 3apsI0B

3.2
3.3

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3akoH COXPAHCHUA IJICKTPUICCKOI'0 3apdaa

3.4

Onextpuueckoe mnoine. Hanpsx€HHocTh anexkTpuyeckoro mnouns. [IpuHiun

CYTNEPHO3UINH JIEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »nextpuueckux 3apsanoB. JleMCTBHE 3JIEKTPUUYECKOTO TMOJs Ha

JJIEKTpUYECKUE 3apsAabl. [IpOBOAHUKH U TUAIIEKTPUKU




[TocTostHHBIN AneKTprUUecKui TOK. JlelcTBUs aneKkTpruieckoro Toka. Cusa Toka.

Hanpsoxenue.
3.6 I =q/t,U=A/
DIEeKTpUYECKOE CONMPOTUBIIEHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma 151 ydactka snektpudeckoi memu: | = U/R
[TocnenoBarenbHOE COEIMHEHHE POBOAHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE COEIMHEHNUE TPOBOJHUKOB PABHOTO CONPOTUBIICHUS:
U=U:I=1+1; Rzi.
2 2 >
CMmeniaHHble COEJUHEHUS IPOBOIHUKOB
Pabota u momHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoyns — Jlenna:
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOE MOJ€ MPSMOTO NPOBOJHUKA C TOKOM. JlnHumn
MarHuTHON MHIYKITUH
313 MarauTHOE TmMOJIe MOCTOSHHOTO MAarHuta. B3amMoaencTBHE TOCTOSTHHBIX
MarHuTOB
3.14 JlelicTBrEe MarHUTHOT'O TOJIS1 HA POBOJHUK C TOKOM
3.15 OnsiTel Dapanes. SBneHue 3neKTpoMarHuTHON MHAyKUuu. [Ipasuino Jlenna
IIpaxmuueckue pabomol
WN3mepeHue  3IEKTPUUYECKOTO  CONPOTHUBIIEHHUS  PE3MCTOPA;  MOLIHOCTU
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.

HCCHGHOB&HHG 3aBUCUMOCTHU CHWJIbI TOK4, BO3HHUKAOOICTO B TIPOBOIAHHKE

(pe3ucTopsl, IaMIouKa), OT HAMPsHKEHUS Ha KOHIaX MPOBOJHUKA; 3aBUCUMOCTH




COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, IUIOLIA/IU €0 ONEPEYHOr0 CEYEHUS U
YA€IbHOTO COIPOTUBIICHHUS.

IIpoBepka nmpaBuiia 11 3IEKTPUUECKOT0 HANPSKEHUS IPU IIOCIEA0BATEIbHOM
COEJIMHEHUH IPOBOAHUKOB; MpaBUiIa Ui CHJIbl JIEKTPHUUECKOro TOKa IpH

[apajuIeIbHOM COEIMHEHUHU IIPOBOHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6leHUs 8 npupoode: SIEKTPUUYECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE 110JI€ 3eMJTH, Ipeiid MmoiocoB,
POJIb MAaTHUTHOTO TOJIS ISl )KU3HH Ha 3eMJle, MOJISIPHOE CHUSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIEPMETp, BOJIBTMETP, PEOCTar,
CUETYMK  DJEKTPUUECKOHM SHEPruu, SJICKTPOOCBETUTENbHBIE MPUOOPHI,

3.18 HarpeBaTesbHbIe AIEKTPOPUOOPHI (mpumepsr), ANEKTPUYECKHUE
MpEeIOXpaHUTENH, JJIEKTPOMArHUT, AJIEKTPOABHUraTeNlb TMOCTOSIHHOTO TOKa,
TeHEepaTOp MOCTOSIHHOTO TOKA

3.19 DnekTpoMarHuTHEIE BOJHBI. [1Ikana 3eKTpOMarHUTHBIX BOJTH

3.20 JlyueBas moaenb cBeta. [IpsmMonnHeiiHOe pacipocTpaHeHHe CBeTa

3.21 3akoH oTpaxkeHus cBerta. [Imockoe 3epkaino

3.22 IIpenomiienne cBeTa. 3aKOH NMPENOMIICHHSI CBETA

3.23 Hucnepcus cBera

324 JIunza. Xon nydeii B nuH3e. DoKycHOE paccTosiHUE TUH3BI. OnTHYecKas cuiia

' aum3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. OnTHudecKkrue NpuOOopsI
IIpaxmuueckue pabomol
#H##Par#H##lI3mMepenne ONTUYECKONW CHUITBI coOMparomeld JUH3BIL, (HOKYCHOTO
paccTosiHus COOUpArOIei JIMH3HI (TI0 CBOMCTBY paBEHCTBA pa3MEpOB MPEAMETA
1 M300paXeHHS, KOT/Ia IPEMET PaCIoJIOKEeH B IBOWHOM (hOKyce), ToKa3aTess

3.26 IIPEIOMIIEHUS CTEKIIA.
#H##Par###lccnenoBanre CBOKMCTBA M300paKEHUS, MTOTYUYEHHOTO C TTOMOIIBIO
coOuparomield TUH3bI; U3MEHEHUsI (POKYCHOTO PACCTOSHUS JIBYX CIOKEHHBIX
JIMH3; 3aBUCHMOCTH yTJa MPEJIOMJICHHUS CBETOBOTO JIyda OT yIJia MaJeHUs Ha
TPaHUIE «BO3IIyX — CTEKIIO»

3.7 Qusuueckue sgnenus 6 npupode: 3armenus Connna u JlyHbl, 1BeTa Tel,

' ONTHYECKHUE ABJICHUS B aTMocdepe (1iBeT Heba, pedpakius, pamgyra, MUPax)
3.98 Texuuueckue ycmpoticmeéa. OYKM, TepHUCKoM, ¢doToanmapar, ONTHYECKHE

CBE€TOBObI




4 KBAHTOBUBGIE SIBJIEHU A
a1 PamuoakTuBHOCTE. AJba-, Oera-, raMMma-usnydeHus. Peakuuu ansda-u Oeta-
' pacmazia
42 Omnbitel Pesepdopna mo paccesnuro anbda-dactun. [lmanerapHas Mopeib
' aTroma
4.3 CoctaB aromHoOro sijpa. M30tomsl
4.4 IIepuon nomypacnaza aTOMHBIX sA€p
4.5 SlnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO U MAaCCOBOTO YHCEI
Qusuueckue s6ieHUsi 8 npupode. ECTECTBCHHBIM PaMOAKTUBHBIA (HOH,
4.6 KOCMHYECKHE JIy4YH, PaJdOAKTHBHOE H3JIYUYCHHE NPUPOIAHBIX MHHEPAIIOB,
JICWCTBUE PAJIMOAKTHBHBIX U3TYYCHUIH Ha OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHIUBUIYaJIbHBIN JO3UMETP, Kamepa

Bunbcona, sinepHas 3HEpreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






