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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qu3nke Ha ypOBHE OCHOBHOIO o00IIero o0Opa3oBaHUS
COCTaBJICHa HAa OCHOBE IOJOKEHUW U TpeOOBaHUM K pe3yJjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeIbHON MPOTPaMMBbl, MPEICTABICHHBIX B
OI'OC 00O, a Taxxke ¢ yuétoMm (enepanbHON paboyeit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Dusnkay.

CopepxaHue mnporpaMMmbl IO (U3MKE HAmpaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHOHAYYHON TpPaMOTHOCTH OOYYArOMIMXCS W OPTaHU3alUI0 H3yYCHUS
(GU3NKKM Ha NEATeNbHOCTHOM OCHOBE. B mporpamme mno ¢usuke y4uThIBAIOTCSA
BO3MOXHOCTH y4yeOHOro mpeamera B peanuzauuu tpedboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM 00yUeHHUs], a TaAKKE
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycraHaBlIMBaeT pacupeeieHre yueOHoro Marepuania
1o rojaM o0ydeHus (1o Kjaccam), MmpejyiaraeT NpUMEPHYIO MOCIEA0BaTEIbHOCTh
M3YUYCHHS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COACPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJarOIIXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKOM
MOMOIIM YUYUTEIIO B CO3/JaHUM paboyeil mporpaMMsbl 10 yueOHOMY MPEAMETY.

®du3zrka SBIACTCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YIEOHBIX
NPEIMETOB, TIOCKOJIbKY (PU3MYecKue 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUN, W3yYyaeMbIX XHUMHEH, Ouosiorued, acrpoHomMuend u GU3HIECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAYYHYIO KapTUHY MU,
MPEJIOCTaBIsICT HamOoJiee SCHbIE O00pa3ibl MPUMEHEHHS HAYyYHOTO METOja
MO3HAHUS, TO €CTh CII0c00a MOyYeHUs JOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 riaaBHBIX 3a7a4 (DU3NUYECKOro OO0pa30BaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHON TPaMOTHOCTU U
WHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenune ¢Qusukun Ha 0a30BOM YypOBHE TMPEINOJIaracT OBJAJCHHE
CICAYIOIIUMU KOMIIETCHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

@ Hay4YHO OOBSCHSTH SBJICHUS;

@ OICHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

@ UHTEPOpETUpOBaTh  JIAHHBIE U HUCIOJb30BaTh  HAy4YHbIC
J0Ka3aTeIbCTBA JIsl IOJYyYEHHUS BHIBOJIOB.

[lenmn wsyueHus GU3NMKA HA YPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
onpenenensl B Konuenuuu mpenonaBanus ydeOHOro mnpenmera «®Dusnka» B
oOpa3oBareibHbIX opraHusauusx Poccuiickoit ®enepanuu, peagu3yomUx



OCHOBHBIE  00IIIE00pa30BaTEIIbHBIC TMPOTPAMMBI, YTBEPKIAEHHON pEIICHUEM
Kosnerun MunucrepcTBa npocsenienus Poccuiickoit @enepanuu (IpoTokoa ot 3
nexabps 2019 r. Ne [TK4BH).

Ieaun ndyyenus pusnkKu:

NpUOOpETEeHNE WHTEpeca W CTPEMIJICHHS OOydYalomuxcsi K HaydHOMY
M3YUYCHHUIO TMPUPOABI, PAa3BUTHE WX HHTEIJICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUH O HAYYHOM METOJIe TIO3HAHUSA M (POpMHUPOBaHUE
MCCJIEI0BATEILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOTO MHMPOBO33PEHUS KaK pe3yJibTaTa H3yYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMupoOBaHUE TPEACTABICHUA O POIU (U3WKU IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE  TMPEJCTABICHUH O  BO3MOXHBIX  cdhepax  Oymymiei
poeCCHOHANILHOMN ACATCIBHOCTH, CBSI3aHHON ¢ (DM3WKOM, IOJATOTOBKA K
JaJbHEUIIIeMy 00YYCHHIO B ’TOM HAIPaBJICHUU.

JIOCTH)KEHHE 3TUX IIeJied MporpaMMbl 1O (H3UKe Ha YpPOBHE OCHOBHOTO
oO1mero o0pazoBaHusi 00ECTIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1a4:

npuoOpeTeHne 3HAaHUH O JUCKPETHOM CTPOCHHWH  BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPHYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

NpUOOpETeHNE YMEHUN OMUCHIBATH U OOBSICHATH (DM3UUECKHUE SIBICHUS C
WCTIOJIb30BAaHUEM TIOTYUYCHHBIX 3HAHMIA,

OCBOCHME METOJOB pELICHUs MPOCTEHMIIMX pacyETHBIX 3a4a4 ¢
HCIIOJIb30BaHUEM bu3rIecKux MOJIETIeH, TBOPYECKHUX "
MPaKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUHN HAOIIOAATh IPUPOIHBIC SIBICHUS U BBITIOIHITH OTBITHI,
nabopaTtopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCICIOBAHUS  C
WCITOJIb30BAaHUEM U3MEPUTEIHHBIX TPHUOOPOB;

OoCcBOeHHE MPUEMOB PabOThl ¢ MHMOPMAIE (PU3NUECKOTO COACpPIKAHUA,
BKJTFOUYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTIKCHUSAX (PU3UKH, aHATIU3 U
KPUTUYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O c(hepamu mpoecCHOHaTBHOM NeATeTbHOCTH, CBI3aHHBIMHU
c (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTHKCHHUAX (QU3NUYECKON HAyKH.

Ha uzyuenue ¢puznku (0a30Bbli ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus oTBoAUTCS 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B Henedio, |
onnaiin u 1 odnaiin), B 8 kiacce — 68 dacos (2 yaca B Hefento, 1 oHnaiiH u 1



oduraiin), B 9 kmacce — 102 gaca (3 gaca B Henenro, 2 oHaH u 1 odaiin).

[Ipennaraemelii B mporpaMMe no (puU3MKe MepedyeHb JabopaTopHbIX padoT U
OTIBITOB HOCUT PEKOMEH IATENIbHBIN XapaKTep, YUUTEb JeIaeT BHIOOP MPOBEICHHUS
7abopaTopHbIX PabOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOCHHOCTEH
o0yJarommxcs, CIUCKa AKCIIEPUMEHTAIBHBIX 3aJaHHi, MpeajaraéMbiXx B pamKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa MO (U3HKE.



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @®usuka v €€ posib B NO3HAHUM OKPYKAIOUIEr0 MUPA.

®usnka — Hayka o mnpupone. fBneHus npupoapl. PU3HMYECKHUE SBIICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIEC, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mmepenue Qusnyeckux BenuyuH. Dusznyeckue
npubopsl. [lorpemnocts n3mMepennii. MexayHapoaHasi cucTeMa €IMHUIL.

Kak ¢wusuka u jApyrue ecTecTBEHHbIE HAyKHM H3Y4aloT MPUPO.Y.
EctecTBeHHOHay4YHBI METOJ TMO3HAHUA: HAOIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOINPOCA, BBIJIBUKEHUE TMIIOTE3, SKCIIEPUMEHT 110 MIPOBEPKE TUIOTE3, OOBICHEHHUE
HabogaemMoro spieHus. Onucanue PU3NYECKUX SBJICHUN ¢ TOMOILBIO MOJIENEH.

Jlemoncmpayuu.

1. MexaHM4YecKue, TEIUIOBBIE, JJIEKTPUYECKHUE, MAarHUTHBIE, CBETOBBIE
SIBJICHUSL.

2. ®usnyeckue MpuOOPHl U MpoLEaypa MPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
HU(POBBIM NPUOOPOM.

Jlabopamopnule pabomot u onvimel.

1. Omnpenenenue 1eHb AIEHUS Kbl U3MEPUTENBHOTO Ipudopa.

2. M3MepeHue pacCTOSAHUM.

3. M3mepenue o0bEMA KUAKOCTH U TBEPJOTO Tea.

4. OmnpeneneHue pasMepoB MAJIbIX TEN.

5. M3mepenue TeMieparypbl HpH MOMOIIHM >KHIKOCTHOTO TEPMOMETpa U
JaTYMKA TEMIEPATYPBI.

6. lIpoBeneHue uccnenoBaHusl MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OOoJIbllle, YeM OOJIblle BhICOTa
ycKa.

Paspnen 2. IlepBoHayanbHbIe CBEJACHNUS O CTPOCHMH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbI, HX pa3Mepbl. ONBITHI,

JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBukenre 4actul] BemectBa. CBs3b CKOPOCTH JIBUDKEHUSI 4YacTHUIl C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. BzaumoaelicTBue dYacTuil
BEILIECTBA: MPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ia30B, KUJIKOCTENM M TBEPIBIX
(KpuCTAITUYECKUX) Tell. B3auMOCBsI3b MEXIy CBOWCTBAMH BEIHIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJIAPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HabGmrogenune OpoyHOBCKOTO JIBHIKEHHUS.



2. Habmonenne nuddysum.
3. HaOmiomenue ~ siBmeHui,  OOBSACHSAIOMIUXCA  MPUTSHKEHUEM WA
OTTAJIKUBAHUEM YACTUIL BEIIECTBA.

Jlabopamopnuie padbomot u onvimul.

1. OueHka JuaMeTrpa aroMa METOJAOM pSAI0B (C  HCMHOJIb30BaHUEM

dboTorpaduii).

2. OmnbITHI 10 HAOJIOCHHUIO TETUIOBOTO PACIIMPEHHUS ra30B.

3. OnbIThI MO0 OOHAPYKEHUIO JEUCTBUS CHUJT MOJICKYJISIPHOTO TTPUTSIKEHUS.

Pasnen 3. /IBu:keHne U1 B3aMMOJAEHCTBHE TeJl.

Mexannyeckoe JBMKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JBHXKECHUE.
Cxopoctb. CpenHssi CKOPOCTh MPHU HEPABHOMEPHOM JBWKEHUU. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBnenue uHepuMH. 3aKOH WHEpUMU. B3anMoneicTBHe Ten Kak NpUYMHA
W3MEHEHUsI CKOpPOCTH JBWXKEHMS Tel. Macca Kak Mepa HWHEPTHOCTH Teja.
[InoTHOCTE BemiecTBa. CBSA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJI B E€IMHHUIIC
00BéMa BelecTna.

Cuila Kak XapakTepucTuka B3aumojeicTBus Ten. Cuila ynopyrocTd U 3aKOH
I'yka. 3mMepeHue cuiibl ¢ MOMOIIBIO NUHAMOMETpPA. SIBJI€HUE TATOTEHUS U CHJIa
TsokecTd. CHlla TSDKECTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANPABJICHHBIX IT0 OJHOM mpsiMoi. PaBHomelcTByromas cuin. Cuna TpeHUs.
TpeHune CKONIbXKEHUS U TPEHUE MOKOS. TpeHne B MPUPOJE U TEXHUKE.

Hemoncmpayuu.

HabGmronenne MexaHnuecKkoro JIBUKEHUS TeTa.

N3mepenue cKkopoCTH MPSAMOJIMHENHOTO JBUXKEHUS.

HabGmronenue siBjeHUST MHEPIIHH.

Hab6nronenme n3MeHeHnst CKOpOCTH TPU B3aUMOCHCTBUU TElL.

CpaBHeHHE Macc MO B3aMMOJIEVCTBUIO TEI.

CroxeHune cul, HallpaBJICHHBIX 11O OJTHOM MPSAMOM.

Jlabopamopnuie pabomot u onvimol.

1. OmnpeneneHne CKOPOCTH PABHOMEPHOTO ABUKEHUS (LIapUKa B KUIKOCTH,
MOJIETU AJIEKTPUYECKOTO aBTOMOOMIIS U TaK Jlajee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IMIapuKa II0
HAKJIOHHOM IUIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO Tea.
OnpIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTshKeHUs (aedopmariun)
MPYKUHBI OT MPUIIOKECHHOMN CHUJIBI.

5. ONbITBL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TEJla U XapaKTepa CONMPUKACAIOIINXCS ITOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEN U ra30B.
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JlaBnenue. CnocoObl YMEHBIIIECHUS U YBEJIMYCHUS AaBieHus. JlaBiaeHue rasa.
3aBUCUMOCTh JaBJICHHS Ta3za OT 00béma, Temmeparypbl. [lepemada naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U raszamu. 3akoH Ilackansa. IIHeBMarnueckue
MaIllMHbl. 3aBUCUMOCTb JABJEHUS KXUIKOCTU OT TIYyOUHBL. ['HIpocTaTHdeCKuii
napagokc. Coobmraromuecs: cocyapl. [ mupaBaudyeckue MeXaHU3MBbI.

AtMocdepa 3emuin u armochepHoe gamieHue. [IpuuuHbl CyiecTBOBaHUS
BO3ayIIHON o0osouku 3emiu. OmnbiT Toppuuennu. U3mepenue atmocdepHOro
JaBlieHUsl. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHUSI OT BBHICOTHI HAJl YPOBHEM MODSI.
[TpubGopsr 1151 M3MepeHus: aTMOCHEPHOTO JTaBIICHUS.

JlelicTBHE )KUIAKOCTU M ra3a Ha MOrPyKEHHOE B HUX TeJO. BelTankuBaromas
(apxumenoBa) cuna. 3akon Apxumena. [lnaBanue ten. BozayxomnaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JAaBJEHUS ra3a oT TeMIepaTyphl.

Ilepenaua naBiueHUs KUJIKOCTHIO U Fa30M.

CooOmaromyecs cocybl.

I'mppasinueckuii npecc.

[IposiBnieHne neicTBUA aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONICH CHUJIBI OT 00BEMa MOTPYKEHHON YaCTU

TeJIa U IUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBhITATKMBAIOIIEN CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcioBue miaBaHus Te: IUIABAHUE WJIA NMOTPYKEHUE TEJ B 3aBUCUMOCTH

OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopnuie padbomut u onvimot.

1. HccnenoBanue 3aBUCUMOCTHU Beca Tella B BOJIE OT 00bEMA MOrpyKEHHOU B
XKUJIKOCTh YaCTH TeNa.
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2. OnpezneneHue  BBITAJIKUBAIOIIEH CWIIbL, JEHCTBYIOIIEH Ha  TeEJo,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B )KHUJIKOCTH, OT MACCHI TeJa.

4. OnbITbl, JEMOHCTPUPYIOIIME 3aBUCHMOCTH BBITAJKUBAIOIICH CHIIBI,
JNEUCTBYIOIIIEH Ha TEIO0 B KUIKOCTH, OT O0O0BbEMa TMOTrpYyKEHHOW B
YKUJIKOCTh YaCTH TeJIa U OT INIOTHOCTH >KUJKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU U
OIpEAEIICHUE €€ IPY30N0ABEMHOCTH.

Paznen 5. Pabora u MOIIIHOCTH. DHEPrus.

Mexanuueckasi pabota. MOIIHOCTS.

[IpocThie MexaHW3MBI: pbluar, OJOK, HAKJIOHHAS IUIOCKOCTh. [IpaBmiio

paBHOBecus pbryara. IlpuMeHeHWe mpaBWJIa paBHOBECHS pbluara K OJIOKY.



«3omnoroe mpaBwio» Mexanukd. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanndeckass »Heprus. KuHernueckas M IOTCHUUANIbHAs JHEPIUs.
IIpeBpalieHre OTHOTO BU/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomut u onvimol.

1. Omnpenenenue pabOTHI CHJIBI TPEHUS MPU PABHOMEPHOM JBHKCHHH Tela

10 TOPU3OHTAIBHOU ITOBEPXHOCTH.
2. HccnenoBanue ycioBUi paBHOBECHS pblyara.
3. M3mepenue KII/] HakKIOHHOM IJTIOCKOCTH.

4. H3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KUIACC

Paspnen 6. TenuioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO-KUHETUYECKOH TEOPUH CTPOEHHUS
BeniecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHOKMHETUYECKOU TEOPUHU.

Mopenu TBEPAOro, >KHUJIKONO W Ta3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOXKEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.
CmaunBaHNE U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE pacCluMPEHNE U CKATHE.

Temmneparypa. CBsi3pb TemmepaTypbl CO CKOPOCTBIO TEILIOBOIO JBH)KECHUS
yactull. BuyTpenHsss sHeprus. CrnocoObl W3MEHEHHUST BHYTPEHHEH SHEpruu:
Teionepeaaya U COBEpLICHUE paboThI. Bunbl TEIUIONEepEIauHn:
TEIUIONPOBOJHOCTh, KOHBEKIUS, U3TyUYCHHE.

KonuuecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeryioBoro Oanmanca. [lmaBienwe wu
OTBEPJICBAHME KPUCTAUIMYECKUX BEUIECTB. YJelbHAas TEIUIOTa ILIABJICHUS.
[TapooOpazoBanue u konjaeHcauus. Mcnapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOc(hepHOTo
JaBJICHUSI.

BrnaxnocTe Bo3ayXxa.

DHeprus TOIUIMBA. Y IeJIbHAS TEMJIOTA CTOPAHUSL.

[TpuHuuner padotel TernoBbix nasurareneil KIIJ rtemmoBoro aBuratesns.
TertoBbie IBUTATENN U 3aLIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHHMsI U NIPEBPALCHUS SJHEPTUU B TEIUIOBBIX MPOLECCAX.

Jemoncmpayuu.
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10.
11.
12.
13.

Hab6mronenmne OpoyHOBCKOTO JIBHKCHHS.

Habmonenne nuddysun.

HaGnronenue siBjeHuil cMaunBaHUs U KallWJUISIPHBIX SIBJICHHM.
HaOmnronenue TemioBoro pacumpeHus Tel.

N3meHenue maBieHus Ta3a NpW W3MEHEHWHW O0bEMa W HArPEeBAaHWUU WU
OXJIAXKCHUU.

[IpaBuina uaMepeHus: TeMIepaTyphl.

Bunbl Tenonepenaym.

OxJtaykieHue IpHU COBEPILIECHUH padOTBHI.

HarpeBanue npu coBepIiiieHIN paboOThl BHEITHUMU CUJIAMHU.
CpaBHeHHE TEMIOEMKOCTEH pa3IMuHbIX BEIIECTB.
HaGmaronenne xuneuus.

HabGnronenune mocTossHCTBA TeMITepaTyphl MPH TJIaBICHUH.
Moaenu TEeIJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomwt u onvimut.

1.
2.
3.

10.
11.
12.
13.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM UITK caxapa.
OnpITEl 110 HAOIIOACHUIO TEIJIOBOTO PACIIMPECHHS Ta30B, JKUJIKOCTEH H
TBEPJBIX TEIL.

Ornpenenenue gaBieHUs BO3yXa B OAJTOHE HITPUILA.

OnbIThl, AEMOHCTPUPYIONIUE 3aBUCHUMOCThH JIaBICHHUS BO3JyXa OT €ro
00béMa M HarpeBaHUs WIN OXJIAXKICHHS.

ITpoBepka runoTe3bl JUHEHHOM 3aBUCUMOCTH JUITMHBI CTOJIOUKA YKUJIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaGnronenne w3MeHEHHS BHYTPEHHEH OJHEpPruuM Tela B pe3yJbTaTe
TeronepeaaY U paboThl BHEITHUX CHJI.

UccnenoBanne siBaeHUS TEIIOOOMEHA IPU CMEIIMBAHWUU XOJIOJHOW U
ropsiueu BOJIBI.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, TIOJYYEHHOTO BOJOM  MpH
TEII00OMEHE C HAarPEeThIM METAJUIMYESCKUM IIHJIMHIPOM.

Onpenenenue yaeabHOW TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue mpouecca UCIapeHusl.

Ornpenenenue OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOM TEIJIOTHI TUIABICHUS JIbIA.

Paznen 7. DiekTpruyecKkue 1 MATHUTHBIE SIBJICHUS.

OnekTpuszauus Ten. [[Ba pona 3yeKTpUUeCKHX 3apsaoB. B3anmmopernctBue
3apsbKeHHBIX  Teil. 3akoH Kynona (3aBUCHMOCTh CHJIBI  B3aUMOJCHCTBHS
3apsKEHHBIX TEJI OT BEJIMYMHBI 3aps10B U PACCTOSHUS MEK]y TeJIaMu ).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nexkTpuueckoro mosst. IlpuHimn
CYHEPHO3ULIUH JIEKTPUUECKUX OJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsioB. DIEMEHTAPHBINA AIEKTPUYECKUN 3apsii.
Crpoenue aroma. [IpoBOJHUKHM W  JUAJIEKTPUKU. 3aKOH  COXpPaHEHHS
ANEKTPUUYECKOTO 3apsia.

DONEeKTPUYECKUA TOK. YCIOBUS CYILIECTBOBAHUS BJIEKTPUUECKOTO TOKA.
HcTouHMKN TOCTOSIHHOTO ToOKa. JIeMCTBUS 3IEKTPUYECKOro TokKa (TEIUIOBOE,
XUMHUYECKOE, MarHUTHOE ). DJIEKTPUUYECKUI TOK B KUJIKOCTSIX U razax.

Onektpuueckas 1enb. Cuna  Toka.  DIEKTPUYECKOE  HaNpsHKEHUE.
ConpoTuBieHHE MPOBOJHUKA. Y ICIBHOE CONPOTUBJICHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locnmenoBarenbHOE W MapajulesIbHOE — COECIMHEHUE
MIPOBOIHUKOB.

Pabota © MOIIHOCTH 3JIEKTPUYECKOrOo TOKa. 3akoH Jhxoyms—JleHna.
DnexkTpudecKre Ny U MOTPEeOUTENH IIEKTPUIecKoil sHepruu B 0bITy. KopoTkoe
3aMBbIKaHHE.

[TocTossHHbIE ~ MarHuThl.  B3auMOJENCTBHE  TIOCTOSIHHBIX ~ MAarHUTOB.
MarunutHoe nosie. MarHutHoe 1osie 3eMJId U €ro 3HAUYCHUE JIJIs KU3HU Ha 3eMIie.
OneiT  Opcrega. MarHutHoe 1oji€  3JIEKTpUUECKOro Toka. IIpumeHenwue
AIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DNeKTpoJBUraTesib MOCTOSHHOTO ToKa. Vcrmosib30BaHHWE JJIEKTpOABUTATEIEH B
TEXHUYECKUX YCTPOMUCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SABnenue snekTpoMarHuTHOM uHAyKuuu. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU SHEPIUH.
DIEeKTPOCTAHIIMU HA BO30OHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpayuu.

DJeKTpu3aIus Te.
JIBa poa 3JIEKTPUYECKUX 3apsIOB U B3AUMOJICHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U JEUCTBUE JIIEKTPOCKOIIA.
DNeKTpocTaTuueCcKass MHAYKIUSI.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpoBOAHUKH U TUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JTUHUM SJIEKTPUUECKOTO MO,
M cTouHMKM OCTOSIHHOTO TOKA.
JIeHCTBUSL IIEKTPUUECKOTO TOKA.
. DNEKTPUYECKHUI TOK B KUJKOCTH.
. I'a30BbIM pazpsn.
. I3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHune 3JIeKTPUIECKOTO HAMPSKEHUSI BOJTbTMETPOM.
. PeoctaT u mara3uH cONpOTUBIICHUIA.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumopeiicTBHe TOCTOSHHBIX MarHUTOB.

MoaenupoBaHre HEBO3MOXKHOCTH Pa3ICICHUS MTOJIOCOB MAarHUTA.
MoenvpoBaHue MarHUTHBIX TTOJIEN MOCTOSIHHBIX MarHUTOB.
OmneIiT Dpcrena.

MarnuTtHoe 1oJje Toka. DJIeKTPOMAarHuT.

JlelicTBMEe MarHUTHOIO TI0JIA HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENIb TOCTOSHHOTO TOKA.

UccnenoBanue sBICHUA 3JIEKTPOMArHUTHON MHIYKIWH.

Oneitel @apajes.

3aBUCUMOCTh HANpaBJICHUST HWHIYKIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBCHHS.

DIIEKTPOreHEPATOP MOCTOIHHOTO TOKA.

Jlabopamopnuie padbomot u onvimol.

1.

o vk ow

10.
11.

12.

13.

14.

15.

16.

OnpiTel MO HAOMIONCHUIO DIEKTPU3AIMH Tel HWHIAYKUUEeH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanne MAEUCTBUSA DJIECKTPUUECKOTO TIOJsI HA IPOBOJHUKU U
TUBJICKTPUKH.

COopka u mpoBepka paboThI IEKTPUIECKOM IIEMTH MOCTOSHHOTO TOKA.
N3mepeHne u peryJmpoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHUE HANPSIKEHHUS.

HccnepoBanne 3aBUCHUMOCTH CHJIBI TOKA, WIYLIETO 4YE€pPE3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTD ANEKTPUYECKOTO
CONPOTHUBIICHUS MPOBOJHUKA OT €ro JJIMHBI, IUIONAAX IONEPEYHOrO
CEUYCHHS U MaTepuara.

IIpoBepka mnpaBuia CIHOXKEHUS HANPSHKEHUM IIPU  IIOCIEA0BATEIBHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia s CUJIbl TOKa MPU TAPAIIIEIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
Onpenenenne MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YE€pe3 JIAMIIOYKY, OT
HANpsDKECHUS Ha HEH.

Onpenenenue KII/[ narpeBarensi.

HccnenoBanre MarHuTHOTO B3aMMOJEHUCTBUSI TOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TMOJII NOCTOSHHBIX ~MAarHUTOB IIPU KX
O00BEIMHEHUY U Pa3/ICIICHUN.

HccnenoBanre NeMCTBUS SJIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIbI B3aUMOJCHCTBUS
KaTylIKM C TOKOM M MarHatra OT CWJIbl TOKa WM HaIpPABJICHHUS TOKa B
KaTyIIKE.

18. M3yueHue nercTBYS MAarHUTHOTO TOJIs HA TPOBOJHUK C TOKOM.

19. KonctpyupoBanue u u3ydeHue padoThl 3J1E€KTPOABUTATENS.

20. 3mepenue KII/] anekTpoaBuraTeIbHON yCTaHOBKH.

21. OnBITBI TIO HWCCIEAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MEHEHUW 3HAYEHUS] W HANPABICHHUS HMHIYKIMOHHOTO

TOKA.
9 KJIACC

Paszjnen 8. Mexanuyeckue siBJIeHUsI.

Mexanuyeckoe JBUXKeHHE. MarepuanbHas Touka. CucTtemMa OTCUéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHUS. PaBHOMepHOE mNpsIMOIMHENHOE
nBrxeHue. HepaBHoMepHOe npsiMOJIMHENHOE JIBUXKEHUE. CpeaHsisi 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JBHKCHUU.

Yckopenue. PaBHOyckopeHHOE mpsiMoiiMHelHOe JBmkeHne. CB0OOOIHOE
nageHue. OnbITel ['anunes.

PaBHOoMepHOE nBMKEHHE 10 OKpyx)HOCTH. [lepuon u dactora oOparieHus.
JIuHeitHas u yrioBasi CKOpocTH. LIeHTpocTpeMuTeNnbHOE YCKOPEHHUE.

ITepseiit 3akoH HproTrona. Bropou 3axkon Herorona. Tperuii 3akoH HprotoHa.
[IpyuHLMT CyTIEpIIO3UIUHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TPEHUS CKOJIbKEHUSI, CUila
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHHS. Y CKOpPEHHE CBOOOIHOTO
nafgeHud. Jpwxkenue rmianer Bokpyr ComHua. IlepBas kocMmuueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue martepuanbHON TOUYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpauieHus. MoMeHT cuiibl. L{eHTp TsxecTH.

Nmnynbee Tena. M3meHenune umiynbsca. IMImynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PE€aKTUBHOE JIBUKEHHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYrOCTH,
TpeHus. CBs3b 3HEpruu u padoThl. [loTeHMaIbHAS SHEPTUS TEJa, MOJHATOrO HaJl
IIOBEPXHOCTBIO 3eMJIM. [loTeHIManbHas sHeprus c:xxkaTou npyxunsl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKON HHEPruu. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPTUH.

Hemoncmpayuu.

1. HabGmrogeHne MeXaHWYECKOTo JBUKEHUS TeJla OTHOCUTEIHHO PA3HBIX TEl

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

CpaBHEeHHE TyTe W TPACKTOPHI IBUKEHUS OJHOTO M TOTO XKE Teia
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKOPOCTH U YCKOPEHUS IIPSIMOJIMHEWMHOTO IBUYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO IBUKEHUSI.

Habmroienue nBr>KeHus Tena mo OKpyKHOCTH.

Habmroienue MexaHu4ecKuX sSIBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEDHOM U  YCKOPEHHOM  JBUKCHUU
OTHOCUTENBHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS Tela OT MAcChl Tella U JECUCTBYIOIIEH Ha HEro
CHJIBI.

Habiroienue paBeHCTBA CHII TP B3aUMOJICHCTBUM TEI.

N3meHeHnue Beca Tea Mpu yCKOPEHHOM JBHKECHUH.

Ilepenaya umIrynbca Mpu B3auMOJEHCTBUM TEI.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICHUCTBUU TEIL.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHHe UMITyJIbca PHU a0COJIFOTHO YIPYTOM B3aUMOECHCTBUU.
Habmtoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUUECKOH SHEPTUU MTPU CBOOOTHOM MaJCHHH.
CoxpaHeHHE MEXaHUYECKON YHEPTUHU NIPU ABUKEHUU TEJA M0 IEUCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomot u onvimol.

1.

KoncTtpynpoBanue Tpakra [jisi pa3roHa W JajdbHEWIIEro PaBHOMEPHOTO
JIBUKEHUS IIapUKa VI TEJIEKKU.

OrnpeneneHue CpeaHEl CKOPOCTH CKOJIBXKEHHS OpyCKa WU JBUKEHUS
[IapuKa MO HAKJIOHHOM IIOCKOCTH.

Onpenenenue yCKOpeHHsI Tela IMPU PABHOYCKOPEHHOM JBUXKEHUU IO
HAKJIOHHOM IMJIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JBUKEHUM 0€3 HayaJIbHOM CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHU Oe€3
HAYaJIbHOM CKOPOCTU IYyTH OTHOCATCA KakK psiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

UccnenoBanrie 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXEHUSI OT CHJIIbI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue korhPUIeHTa TPEHUS CKOJIBKEHUSI.

Ornpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenne pabOTHI CUIIBI TPEHHS MPU PABHOMEPHOM JBMKCHUH Tela
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. Onpenenenue pabOThl CHIIBI  YIOPYTOCTH TpPU  TMOABEME TIpy3a C
MCITOJIb30BAaHUEM HEIOJABMKHOTO U MOJABUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUS YHEPTHH.

Paznen 9. Mexanuueckune KoJjie0aHUS U BOJIHBI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUI: Iepro,
4acToTa, aMIUINTYy1a. MaremMaTuuecKuil U Npy>KUHHbIM MasTHUKU. [IpeBpaiienue
SHEPTUU MPU KOJIeOATETHHOM JIBHKCHHH.

3aryxatomue — koneOaHus.  BeiHyxzaeHHble — KojeOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBolcTBa MexaHWYecKUMX BOJIH. [lpoponbHble U
nonepeyHbie BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHnuecKue BOJIHBI B TBEPAOM TENE, CEHCMUUYECKUE BOJTHBI.

3Byk. ['pomkocTh 3Byka W BbicOTa ToHa. OTpakeHue 3Byka. MHpa3ByKk u
yIABTPa3BYK.

Hemoncmpayuu.

1. HaGmiogenune koneGaHuii Ten MOJ JNEHCTBUEM CHIIBI TSXKECTH M CHIIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
Habmronenne BoIHYXICHHBIX KOJIeOaHWM U pe30HaHca.
PacnipocTpanenue mpo10JIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIETH).
HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKHM PE30OHAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpeneneHue YacTOThl © TEpHOJA KoOJIEOAHUH MaTEMaTHYECKOTO
MasiITHUKA.
Ornpenenenue 4acTOThI U MEPUOJIa KOJIeOaHUN MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTU TIepHOJia KOieOaHUil MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU TMEPHO/Ia KOJIeOaHUN MPYyKUHHOTO MasSTHUKA
OT Macchl rpy3a.

5. IIpoBepka HE3aBHUCHUMOCTH TepHoJia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnbITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  TMEepuojaa  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepeHue yckopeHus CBOOOIHOTO MaJCHUSI.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DOJEKTPOMATHUTHOE  TOJIE.  OJJNEKTPOMAarHuTHble  BOJHBI.  CBOICTBa
ANEKTPOMArHuTHbIX BOAH. I[llkana »ieKTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH [ COTOBOM CBSI3U.
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DOnexkTpoMarHuTHas npupoaa cBera. CKoOpocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBoicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWICTBA CBETA.

Jlabopamopnuie padbomot u onvimel.

1. M3ydeHue CBOMCTB AIEKTPOMArHUTHBIX BOJIH C MOMOIIBI MOOWJIBHOTO

tenedona.

Pa3pen 11. CBeToBbIe fIBJICHHUS.

JlyueBas MOJEJIb CBETA. HUctounukn CBeETA. [IpssmonHeHOE
pacnpoctpanenue cBera. 3atMeHusa Connna u JIlynsl. Otpaxkenue cpeta. I1mockoe
3€pKaJIo. 3aKOH OTPAKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHuss cBera. llonmHoe BHyTpeHHee
OTpakeHHe cBeTa. VIcmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKHUX CBETOBO/IAX.

Jlunza. Xon nayueir B JnuH3e. OmnTuyeckas cucrtema QoToanmnapara,
MHUKpOCKONa M Tejeckoma. ['J1a3 kak onTuyeckas cucteMa. biam3opykocTs u
ATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HbetoTona. CroxeHue
CIIEKTPAJIbHBIX I[BETOB. Jlucnepcus ceera.

Hemoncmpayuu.

[IpsimonuHeHOE pacIpOCTPAaHEHUE CBETA.

OtpaxkeHue cBera.

[Tonyuenne n300pakeHU B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

IIpenomnenue ceera.

Ontudeckuii CBETOBOI.

Xon tyuel B coOuparoieu JuH3e.

Xox 1yder B paCCEUBAIONIEN JIMH3E.

[Tomyyenune n300paxeHui ¢ TOMOUIBIO JTUH3.

[Tpuniun aeictBus doToarnmapara, MUKPOCKOTA U TEJIECKOIIA.

10. Moens riasa.

11. Paznoxkenue 6enoro cBera B CEKTp.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopnuie padbomot u onvimel.

1. HccnemoBanue 3aBUCHUMOCTH yTJIa OTPAXKEHUSI CBETOBOTO Jiyya OT yrIja
naJIeHuUs.
N3ydeHnne xapakTepUCTUK U300paKEHUS ITPEAMETa B MIIOCKOM 3€pKalie.

3. HccnenoBaHue 3aBUCHMOCTH YIJIa MPEJIOMIJIEHUSI CBETOBOIO Jiy4ya OT yTJjia
NaJICHUSI Ha TPAHUIIE «BO3IYX—CTEKIIO».
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4. IlomydeHue n300pakeHHI C MOMOIIBI COOUPAIOIIEH JTUH3BI.
Omnpenencaue HOKYCHOTO PacCTOSHUS M ONTHYECCKON CHIIBI COOMpAIOIICH
JIVH3BL.

OnbITHI IO Pa3IOKEHUIO OEJIOro CBETA B CIIEKT.

7. OnbITBl IO BOCHPUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUM Yepe3
[IBETOBbIC (DUIIBTPHI.

Pa3nen 12. KBanToBbIe IBJICHHUS.

Omneitel Pe3epdopna u minanerapHas Mojenb atoma. Mogenbs atoma bopa.
Hcnyckanue u nornonieHue ceera aroMoM. KBanTel. JInHeWyaTsie CIEKTPHI.

PanunoaktuBHOCTE. Anb(da, OeTa- U ramma-u3nydeHus. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. M3oromsl. PannoakTuBHBIE
npespamienus. [lepron monypacmnana aTOMHBIX SAEP.

SnepHbie peaknuu. 3aKOHBI COXpaHEHHUs 3apsiJOBOrO0 M MacCOBOIO YHUCEI.
DOHeprus cBsI3M aTOMHBIX snep. CBs3b Macchbl W 3HEprud. Peakuuu cuHTe3a U
nenenus anep. Mcrounuku sneprun CoiHIa U 3BE3 .

AnepHas oHepreruka. [leWcTBUS paaUMOAKTUBHBIX W3JIYYEHUN HaA KUBBIC
OpPraHU3MBlI.

Hemoncmpayuu.

CrexTpbl U3Ty4EeHHUS U MOTIIONICHUS.

CnekTpbl pa3IuyHbIX Ta30B.

Cnextp Bogopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

Pabora cuéTynka HOHU3UPYIOMIUX U3ITYUCHUH.

Peructpanus nznmydeHus: IPpUPOIHBIX MUHEPATIOB U MTPOIYKTOB.

Jlabopamopnuie pabomot u onvimol.

1. HabGnrogeHue CIUIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYCHHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMM YacCTULBI 110 TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-00001IAKO NI MOTYJIb.

[ToBTOpUTENHEHO-0000IIAIOINNA MOAYJIh TIPEIHA3HAUYEH JJIsi CUCTEMaTU3allH
u  0000ImIeHUsT MPEIMETHOrO  COACPXKAHUST UM OMbITa  JACSATEIbHOCTH,
MPUOOPETEHHOTO TPU M3YUYCHUH BCETO Kypca (PU3UKH, a TAKXKE JJIS TIOJTOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 0 (Gu3uKe I 00ydJarouuxcs,
BBIOpPABILIMX 3TOT yUEOHBIN MpeMerT.

[Ipn n3yuyeHnn JaHHOTO MOAYJS PEAUTU3YIOTCA M CUCTEMATU3UPYIOTCS BUJIBI
NeSATETbHOCTH, HA OCHOBE KOTOPBIX O0ECIEUUBACTCSA JNOCTUKEHHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GopMHpPYETCs
€CTECTBEHHOHAYYHAs] TPAaMOTHOCTBh: OCBOEHUE HAyYHBIX METOJIOB HCCIEIOBAHHUS

SN L o



SBJICHUA TIPUPOABl M TEXHUKH, OBIAJCHUE YMEHUSMH OOBSCHATH (HU3UUCCKUE
SBIICHUS, NPUMEHsAS I[IOJIyYCHHbIC 3HAaHUsA, pelmarh 3aJayd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
[TpyHIMIIHANBHO JAESITEIBHOCTHBIM XapaKTep JAHHOTO pas3feiia Peau3yeTcs
32 Ccu€T TOro, 4YTo OOy4YarolIuecs BBINOJHAIOT 3aJlaHus, B KOTOPBIX UM
IpeiaraeTes:
HAa OCHOBE TIOJIYYCHHBIX 3HAHMM pacrmo3HaBaTh M HAYYHO OOBSCHATH
(uzuYeckue SBICHUS B OKPY KArOUIEH MPUPOJI€ U MOBCEAHEBHOMN KU3HU;
HCIIOJb30BaTh HAYUYHbIE METObI UCCIEIOBAHUS (PU3NUECKUX SIBJICHUN, B TOM
YUCIIe U1 IPOBEPKU TUIIOTE3 U MOJIYYECHUS TEOPETUUECKUX BBIBOIOB;
OOBSCHATh HAy4yHbIE OCHOBBI HauOOJiee BaXHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEDP, MTPAKTUUECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
DHEPTUMU.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

N3yuyenue (u3NKM HA YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl HAIIPABJIEHO

Ha JOCTHIKCHHUC JIMYHOCTHLBIX, MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6paBOBaTCHBHBIX

pEe3yIbTaTOB.

B pesynbrare nzyueHusi pU3MKU Ha ypOBHE OCHOBHOTO 00111ero 0Opa3oBaHus

y oOyuaronierocs 0yayT copMHUpPOBaHBI CIECAYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) IATPHOTHYECKOTr0 BOCIIUTAHUS:

— TPOSIBJIEHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKOM
(bu3znuecKon HayKu;

— IIEHHOCTHOE OTHOIIIEHHUE K JOCTHKEHUSAM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa:kIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYJE€HUU OOIIECTBEHHO 3HAUYUMBIX
U OTUYECKUX NpoOJeM, CBA3AHHBIX C MPAKTUYECKUM [PUMEHEHUEM
JTOCTUKEHUN (PUBHUKH;

— OCO3HAHHUE BAXHOCTH MOPAIBHO-ITHUYECKUX MPUHIUIOB B JEATCIBHOCTH
Y4EHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

— BOCHPHATHE ICTETUYECKUX KadeCTB (PM3MYECKOW HAyKW: €€ TapMOHUYHOTO
MOCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUSA:

— OCO3HaHHWE IIEHHOCTH (PU3MYECKOM HAyKU KaK MOIIHOTO HMHCTPYMEHTa
MO3HAHUSI MUpPA, OCHOBBI Pa3BUTHS TEXHOJOTHM, BaKHEUIIIECH COCTaBJISIFOIIEH
KYJIbTYPBHI,

— pa3BUTHE HAYYHOU JIFOOO3HATEILHOCTH, WHTEpeca K HCCIIEI0BATEIHCKOM
NEeATENbHOCTH;

5) ¢opvmupoBaHMs  KYJbTYPbl 3I0POBbSI W  JIMOIMOHAJIBHOIO
0J1aromoJry4us:

— OCO3HaHUE€ LEHHOCTH 0e30macHOro oOpa3a >KW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXKHOCTH TMpaBui O€30MacHOTO TMOBEJICHUS Ha
TPaHCIIOPTE, Ha JOPOTax, C AIEKTPUUYECKHUM U TEIUIOBBIM OOOpPYJOBaHUEM B
JIOMAIITHUX YCIIOBUSX;

— copMHPOBAaHHOCTh HaBbIKa pedIeKCUHU, MPU3HAHHME CBOETO IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y JIPyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIMTAHMS:

— aKTHUBHOE Y4YacTHE€ B PEIICHUU MPAKTUYECKHX 3aJlady (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOW U



CONMAIbHON HAIMpPaBJICHHOCTH, TPEOYIOMUX B TOM YHCIEe U (U3HUICCKUX
3HAHUU;

— HMHTEpeC K MPAKTUYECKOMY U3YUYEeHHIO ITpodeccHil, CBI3aHHbBIX C PUUKOM;
7) 3K0JIOTHYECKOT0 BOCITUTAHMS S

— OpHEHTalusd Ha MpPUMEHEHUE (PU3MUECKUX 3HAHUU /I PEIICHUs 3a7ad B
o0JlacTh OKpy’Karolle Cpeabl, IUIAHUPOBAHUS TIOCTYNKOB M OILEHKH HX
BO3MO’KHBIX ITOCJIEACTBUH JUISl OKPYKAIOILLEH CPELBI;

— OCO3HaHHE TJIOOAIBHOIO XapakTepa KOJOTHMUYECKHX MpoOJeM U MyTed uxX
pelieHus;

8) aganTanum K M3MEHAIOIIMMCH YCJIOBUSIM COIHAJBHON W NPHUPOTHOM
cpeabl:

— TOTPeOHOCTh BO B3aMMOJICWCTBUM TPHU BBIMOJTHECHUU HWCCICIOBAaHUN W
POEKTOB (hM3MYECKOW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUIM
APYTHXx,

— TIOBBIIIEHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUUECKYIO
JESITENbHOCTD;

— 1noTpeOHOCTh B (OPMHUPOBAHMM HOBBIX 3HAHUW, B TOM YHCIE
dbopmyupoBaTh WACH, MOHATHSA, TUIOTE3bl O (QUIMUECKUX OOBEKTaX U
SIBJICHUSIX;

— Ooco3HaHue Je(PUITUTOB COOCTBEHHBIX 3HAHUH U KOMIICTEHTHOCTEH B 001aCTH
buzuky;

— IUIAaHMPOBAaHUE CBOETO PAa3BUTUS B NPUOOPETECHUM HOBBIX (PUINYECKUX
3HaAHUM;

— CTPEeMJICHHE aHAJIM3UPOBATh U BBIABIISTH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA
Y DKOHOMUKH, B TOM YHUCJI€ C UCIOJIb30BaHUEM (DU3NYECKUX 3HAHUI;

— OILICHKa CBOUX JEHUCTBHI C YUY€TOM BIIMSHHUS Ha OKPYXKAIOILIYIO Cpeny,
BO3MOKHBIX TJI00ATBHBIX MOCIECTBUIMA.

METANPEAMETHBIE PE3YJIbTATDBI

B PE3YyIbTATC OCBOCHHA IIPpOrpaMMBbI I10 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOTIO

oO1iero oopazoBanus y o0yyaroierocst OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHBIC YUCOHbIE TCHCTBUS,
KOMMYHUKATUBHBbICE  YHHMBEpPCAJIbHbIE  y4eOHbIE  JICUCTBHS,  PETYJISITUBHBIC
YHUBEPCAIbHBIC YUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble JjoruyecKkue 1elicTBUA:



BBISIBIISITh W XapaKTEPU30BaTh CYIIECTBCHHBIE TPU3HAKA OOBEKTOB
(s1BICHMIN);

YCTaHABIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIINN, OCHOBAHUS IS
00001IeHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH Y TPOTUBOPEYHS B pacCMaTPUBAEMBIX (pakTax,
JTAHHBIX U HAOJIOICHUSIX, OTHOCAIUXCS K (DU3UYECKUM SIBIICHUSM;
BBISIBJIATh TIPUYUHHO-CIICICTBEHHBIC CBS3UM TPU HM3YUYCHUH (DU3HUECKUX
SIBJICHUIA W TIPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOIb30BAHUEM JICTyKTUBHBIX
¥ MHIYKTUBHBIX YMO3AKIIOUCHUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3SIX
(bU3UYECKHUX BEIIMYHH,

CaMOCTOSITEJILHO BBIOMPATh CIOCOO pelIeHus y4eOHOM (Qu3nuecKoi
3amaun (CpaBHEHHWE HECKOJIBKUX BAapHUAHTOB PEIICHMS, BBHIOOpP Hamboiee
MOIXO/ISIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabcKe 1eMCTBUA:

HCTIOJTb30BaTh BOMPOCH! KaK UCCIIEIOBATEIbCKHI HHCTPYMEHT MTO3HAHUS;
MIPOBOJIUTH 10 CAMOCTOSTEIFHO COCTABIICHHOMY TUTAHY OITBIT, HECIOKHBIHA
(GU3UYECKUl DKCIIEPUMEHT, HEOOIBIIOEe WCCICAOBaHUE (PU3NIECKOTO
SIBJICHUS,

OLICHWBAaTh HAa TPUMEHHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHUIO,
MOJTYYCHHYIO B XOJI€ UCCIICIOBAHUS WU YKCIICPUMEHTA,;

CaMOCTOATEITHLHO (POPMYIHPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yJbTaTaM
MPOBENEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHNS;

MPOTHO3MPOBATh  BO3MOXKHOE  JIalbHEWINIEEe pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, & TAK)KE BBIBUTATH MIPEAMOI0KESHUS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBHSIX Y KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

OPUMEHATh pa3jIMyYHble METO/bl, MHCTPYMEHTBI U 3alpOChl IIPHU MOUCKE U
orOope MH(POPMALIMM WJIH JIaHHBIX C Y4Y€TOM MpPEJIOKEHHOW Yy4eOHOU
(bu3nYecKoil 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO
pa3MUYHBIX BUAOB U (OPM IIPEICTABICHHUS;

CaMOCTOATENLHO  BBIOMpaTh ONTUMAJbHYIO (GOpMY MpPEICTaBICHUSA
uHbOpMaAllMd W WIUIIOCTPUPOBATh peEIIaeMble 3aJauyd  HECIOXHBIMU
CXeMaMH, AMarpaMMaMy, HHOU rpauKoi U X KOMOMHALIUSAMHU.

KoMmmyHuKkaTHBHBIE YHMBeEpPCaJIbHbIE YueOHbIe 1elCTBUA:

B XOJe 0OCYXKIeHUusl y4eOHOro Marepuana, pe3yJbTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYkIaeMOil TEMBI U
BBICKA3bIBaTh HJIEW, HAllEJICHHbIE HA pELICHHE 3a/Jaydl WU TOAJIEep:KaHue
0J1arokenaTeIbHOCTH OOIIEHNUS;



COMNOCTABJISATh CBOM CYXIEHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
nauasora, 0OHapyKUBaTh Pa3Inuue U CXOJICTBO TMO3HUIINA;

BBIpa)XaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEJICTABIISITh PE3YyJIbTaThl BHIMIOJHEHHOTO (PU3UUYECKOTO OIbITa
(3KCcIIepUMeHTa, UCCIIeI0BaHus, IPOCKTA);

MMOHUMATh W HCIOJL30BaTh MpeUMyIIecTBa  KOMaHIHOM "
WHIUBUAYAJIbHOM pabOThl TIPU pEHICHUH KOHKPETHOH (u3uYecKon
poOJIeMBI;

MPUHUMATH 1IEJIM COBMECTHOM JEATENbHOCTH, OPTaHU30BbIBATH JEHCTBUS
mo e€ JOCTI)KCHHUIO: paclpeleNiaTh poju, OOCYXJIaTh IMPOIECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;
BBITIOJTHATH CBOIO YacTh paOOThI, TOCTUTAsl KAU€CTBEHHOIO pe3yJbTara 1o
CBOEMY HAIpPABICHUI0O WU KOOPJUHUPYS CBOU JIEUCTBUS C JIPYTUMHU
YJeHaMU KOMaH/IbI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMH MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITEILHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBHUSI.

PeryasiTuBHbIE YHHBepcaJlbHbIe YYeOHbIE AeiiCTBUSA

Camoopranuzamnus:

BBISIBJISIT MPOOJIEMBI B KU3HEHHBIX U YUYEOHBIX CUTYyalUsX, TPEOYIOMIMX
ISl petieHust GU3NYeCKUuX 3HAaHUM;

OPUEHTUPOBATbCS B  PA3NIMYHBIX IOAXOAAX MPUHATUSA  PELICHHM
(MHIMBUYaJbHOE, MPUHSATHE DPELIECHUS B TpYMIeE, NPUHATHE pEIIeHUMN
rpynmnoi);

CaMOCTOATEIBHO COCTABJISITh AITOPUTM PELIEHUs (PU3HUECKON 3a7a4i WIN
IUIaHa HMCCIIEAOBAaHUA C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTHPOBATh IIPEIJIaraéMble BAPUAHThI PELICHUN;
7ies1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIEHKY CUTYyaIluH U TpeJjiararh 1iaH e€ N3MEHCHHUS,
OOBSCHATh NPUYMHBI  JOCTIKEHUS  (HEIOCTH)KEHHS])  PE3yJIbTaTOB
JCATEIBPHOCTH, JaBaTh OIICHKY PHOOPETEHHOMY OIIBITY,

BHOCUTH KOPPEKTHBBI B JCATCIBHOCTH (B TOM YHCIIC B XOJ BBITTOJIHCHHUS
(GU3UYEeCKOTO HWCCJENOBAaHMS WM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYallMii, YCTaHOBJIEHHBIX OIINOOK,
BO3HHUKIIIMX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yjIbTaTa ICNIA U YCIIOBUSM;

CTaBUTH Cce0s Ha MECTO IPYroro 4eoBeKa B XOJIe CIOpa WA JUCKYCCUU
Ha HAYyYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTUKY JIPYTOT0;



@ I[IpU3HABATh CBOE MPABO Ha OMIMOKY NpU pelieHUH (PU3NUECKUX 3a]ad WIH
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE YK€ IIPaBO APYIroro.

HPEIMETHBIE PE3YJIBTATDBI

K xoH1y 00yuenus B 7 kjacce npeIMETHbIE pe3yJibTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

@ UCIMOJIb30BaTh MOHATHS:  (U3MUECKME U XUMHUYECKUE  SIBJICHUS,
HaOJII0JICHHE, SKCIEPUMEHT, MOJIeib, TUIOTE3a, CAUHUIIBI (HU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEPAOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBIKCHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHUsS, PaBHOJACHUCTBYIOIIAS
cuna, jaedopmanus  (ympyras, — IUIaCTHYECKasl)),  HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

@ pasnuyarh sBieHus (AudQy3us, TEIIOBOE IBIKCHHUE YACTHUI] BEIIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEPaBHOMEPHOE JBW)KCHHE, HWHEPIUS,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPIBIX TEJN C 3AKPEIJIEHHOM OCBHIO
BpaleHus, Tepenada JaBICHHUS TBEPABIMUA TENaMH, J>KHUIKOCTSIMH H
razamy, atrMocdepHOe JaBleHWE, TIUIABAaHWE Tell, MPEBPAIICHUS
MEXaHUYECKON HHEPruu) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (DU3NYECKOE SIBJICHUE;

@ pAaCMO3HABATh MPOSBJICHUE UW3YUYEHHBIX (PUBMYECKUX  SBJICHUM B
OKPYXKaIoleM MHpE, B TOM uucie (U3HUECKHE SBICHUS B MPHUPOJIE:
MPUMEPHI JIBMKCHHUSI C Pa3TUYHBIMU CKOPOCTSMH B JKMBOW M HEKUBOU
NpUpPOJC, JCUCTBHUE CHJIBI TPEHUS B TPHPOAC M TEXHHUKE, BIUSHUC
aTMOc(EepHOro AaBJCHUS Ha *KUBOW OpraHU3M, IJIaBaHHUE PbIO, phlyaru B
TeJIe YeJIOBEKa, MPU 3TOM MEPEBOUTH MPAKTUUYECKYIO 337a4y B yU4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIE CBOWCTBA (ITPU3HAKHN) (PU3UUYECKUX SIBJICHUN;

@ OIKCHIBaTh W3YUCHHBIC CBOMCTBA TEN U (PU3MUECKUE SBJICHUS, UCIIOIB3YSI
¢duznyeckre BeIMUYUHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Tela, cujla TpeHWs, AaBieHue (TBEPAOrO Tema, >KHAKOCTH, Ta3a),
BBITAJIKUBAIOIIASI CUJIa, MEXaHU4YecKass paboTa, MOIIHOCTh, IJICHYO CHIIBI,
MOMEHT CWbl, KO3(Q(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KHHETHYECKas W TOTCHIMAIbHAS DHEPTUs), MPU OMHUCAHWH TPABUIHHO
TpakToOBaTh  (U3MUECKUH  CMBICH  HUCIHOJIb3yeMbIX  BEJIWYUH, HUX
0003HaYCHUS W CIUHUIBI (PU3HUYECKHX BEIUYHMH, HAXOJIUTh (OPMYJIBI,
CBSI3bIBAIONINE JITAHHYIO (DU3UYECKYIO BEJIMYMHY C JPYTUMH BEJIWYMHAMH,
CTPOUTH TpahUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;



@ XapakTepu3oBaTh CBOICTBa Tes, (PU3UYECKHE SBICHHUS U MPOLIECCHI,
WCIIOJIb3Ysl MpaBUJIa CIOXKEHUs CUJl (BIOJb OJHOM MpsAMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBEcHUs phiuara (0Joka),
«30JI0TO€ TMpPaBUJIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHMYeCKOU
SHEPruH, TpPU DSTOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa U
3alMCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

@ OOBICHATH PU3NYECKUE SBJICHUS, MPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallud MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITh NIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE W3 1-2
JIOTHYECKHX IIaroB ¢ ONOpoi Ha 1-2 M3yuyeHHBIX CBOMCTBA (PU3UUECKHUX
SABJICHUM, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

@ pemiatb pacu€THble 3a7ayd B 1—2 A€MCTBUS, HCHONB3YS 3aKOHBI U
dbopMyIbl, cBs3bIBarOLME (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajIn3a
YCIIOBUS 3314y 3aIMCBIBATh KPAaTKOE yCIOBHE, MOJICTABIATh (PU3HUECKUE
BEJIMYMHBI B (OPMYJIbl U TPOBOAUTH PAcU€Thl, HAXOJUTh CIPABOYHbBIC
JaHHbIe, HEOOXOAUMBIE NIl PEIICHMs 3a7a4, OLEHUBATh PEATUCTUYHOCTD
MOJTy4YeHHOW (PU3NUECKON BEIHUNHBI,

@ pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpH TOMOIIU
(bU3MYEeCKUX METOJIOB, B OIMCAHUU UCCIIEI0BAHUS BBIJICISAThH IPOBEPSIEMOE
npeanosjoxkenue  (Tumoresy),  pa3idyaTb W MHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJIbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

@ IMPOBOJUTH ONBITHI MO HAOMIOACHHIO (U3UUECKUX SBICHUNA WM
buznyecKux CBOICTB TeI: dbopmMyIHpOBaTH MIPOBEPSIEMBIEC
MPENOI0KEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYI0BaHMUS,
3aIMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

@ BLINOJHATH MpPSMbIE HM3MEPEHHS] PACCTOSHUSA, BPEMEHH, MacChl Tela,
o0béMa, CHUJIBl M TEMIEPAaTypbl C MCIOJb30BAaHUEM aHAJIOTOBBIX U
u(pOBBIX MPUOOPOB, 3aMUCHIBATh IOKa3aHUA MPHUOOPOB C YUYETOM
3aJlaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUIA;

@ I[POBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTH OAHOW (PU3NUYECKON BEJIMYMUHBI OT
ApYrod € HCIOJb30BAHUEM MPSAMBIX H3MEPEHUH (3aBUCHMOCTH NYTH
PaBHOMEPHO JABWXXYLIErocs Tela OT BPEMEHU [BHKEHHS TENa, CHIIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAN COIMTPUKOCHOBEHUS TEJI, CHIIBI
YOPYTOCTH OT YUIMHEHHS MPYKUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa M OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Jia, OT INIyOMHBI, HA KOTOPYIO MOTPYKEHO TeJO, YCIOBUM
MJIaBaHusl TeJ, YCJIOBUN paBHOBECHs pblyara U OJOKOB), y4acTBOBAaTh B



IUTAHUPOBAHUM ~ y4eOHOTO HCCIEAOBaHUs, CcoOUpaTh YCTaHOBKY U
BBIMOJHATh W3MEPEHUs, CIeNysl IMPeaoKEHHOMY IUIaHy, (UKCHUPOBAThH
pe3ynbTaThl TMONMYYCHHONH 3aBUCHMOCTH (DM3MUYECKUX BEIWYMH B BHJIC
NPEUIOKEHHBIX Ta0nuil W TpaduKOB, JAENaTh BBIBOJBI MO PE3yJbTaTaM
UCCIIEIOBAHMUS;

IPOBOAUTH KOCBEHHBbIE H3MEpEeHMsI (DU3MUECKUX BEJIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPJOTO TeNa, CWJIa TPEHHUS CKOJIBKEHUS,
JaBJICHWE  BO3[yXa, BHITAIKUBAIONIAs CHJA, JCHCTByIomas  Ha
NOTPYXKEHHOE B JKHUJIKOCTh TeENO, KOA((OUIMEHT TMOJIE3HOTO JEHCTBUS
IPOCTBIX MEXaHU3MOB), CIleAys NpPEUIOKEHHOW HWHCTPYKUUU: TpHU
BBIMIOJTHCHUHA W3MEPEHH CcOOMpaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY U
BBIUMCIISTH 3HAYCHNE UCKOMOW BEJTMYMHBI,

cOOJI0IaTh MpaBUiIa TEXHUKU OE€30MacCHOCTH MPHU padoTe ¢ 1a00PaTOPHBIM
00opyTI0BaHUEM;

yKa3bIBaTh TPUHIUIBI JACHCTBHS MPHUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECHI, TEPMOMETpP, AUHAMOMETpP, COOOILAIOIIMECS COCYAbl, OapoMerp,
phIYar, IOJBMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKkTepU30BaTh MPUHIMMBI JEUCTBUS HU3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOH Ha WX omnucaHus (B TOM YHCIE:
MOJIIUITHAKN, YCTPOWCTBO BOJOINPOBOJA, THUAPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCTIONb3Ys 3HAHUS
O CBOMCTBaX (PpU3MUYECKHX SBJICHUM M HEOOXOJIUMBbIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHQPOPMALMIO O  MpHUMepax)
MPAKTHYECKOTO HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JUJIs1 oOecrieueHrs 0€30MacHOCTH TP OOpallieHuu ¢ MpubopaMu u
TEXHHUYECKUMHU yCTPOMCTBAMH, COXPAHCHHUS 3JIOPOBbS W COOJIOJCHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBISATH OTOOp MCTOYHHMKOB wuH(popmammu B HHTepHere B
COOTBETCTBHH C 33JaHHBIM ITOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHUS pa3UYHBIX HCTOYHUKOB BBIACIATH
uH(POPMAIMIO, KOTOpas SIBISETCS NPOTHBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBINOJIHEHUN Y4€OHBIX 33JaHUl HAyYHO-MOMYJISIPHYIO
JUTEepaTypy  (QHU3UYECKOTO  COACpXaHHs, CIPABOYHBIE MaTepHAIIHI,
pecypchl cetu MIHTepHET, BIafeTh MpuéMaMi KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHbIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2—3 UCTOYHHKOB WHGPOpMAIU (HU3HUECKOTO COJICPIKaHUS, B TOM



quciie MyOJIUYHO NejaTh KpaTKUEe COOOIIEHUS O pe3yibTaTaX MpPOEKTOB
WM  Y4eOHBIX HCCIEIOBAaHWM, IIPH O3TOM TPAMOTHO HCIIOJIb30BaTh
W3YUYCHHBI TIOHATUMHBIA ammapar Kypca (HU3UKH, CONPOBOXKIAATH
BBICTYIUIEHUE NIPE3CHTALEH;

@ 1pU BBHINOJHEHUM Y4YE€OHBIX IPOEKTOB W HCCIEIOBAHUM pacHpenesiarh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBHHM C IIOCTaBJICHHBIMH 3a/1adyaMH,
CIICIUTh 3a BBINIOJHEHHEM IUIaHA JCEHUCTBHUH, aJeKBAaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JACATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMO/JICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiy oOyuenus B 8 kjacce npeIMeTHbIC pe3yIbTaThl HA 0230BOM YPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

@ UCIO0JIB30BaTh MOHSITHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABUXKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKUE U
aMmopdHbIe Teja, HACHIICHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/AyXa, TeMIleparypa, BHYTPEHHSS DSHEPTUs, TEIJIOBOM JBUIaTElb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U JTUAJEKTPUKH, TOCTOSSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE MOJIE;

@ pa3iuyath SBJICHUS (TEIJIOBOE pacCIIUPEHUE U C)KaTue, TeIuionepeaaya,
TEIUIOBOE PAaBHOBECHE, CMayMBaHUE, KaNWUISPHbBIC SBJICHUS, UCIIAPCHUE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpHUCTauiM3anus (OTBEpJEBaHUE), KHUIIEHUE,
Temionepeaaya (TerIONPOBOHOCTD, KOHBEKIIHS, U3IIy4YEHUE),
AJIEKTpU3AIUs TeJl, B3aUMOJICCTBHUE 3apsAJIOB, JIEUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHWE, B3aUMOJCUCTBUE MATCHUTOB, JIEHCTBUE
MAarHUTHOTO TOJIsl HAa TMPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHIYKIUS)
[0 OINUCAHUID MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UYECKOE SBIICHUE;

@ paCro3HaBaTh MPOSBICHUE HW3YYEHHBIX (PUBMYECKUX  SBJICHUM B
OKpY’)KarollleM MHpe, B TOM 4ucie (U3UYECKHUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIpHbIC SIBIIGHUST B TPUPOJIE,
KpUCTaJUIbl B mpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPUUECKUE
SABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emMiid, Jpeid MOI0COB, POJb MAarHUTHOTO TOJS IS XKU3HH Ha
3emJie, MOJIIPHOE CUSIHUE, MPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIC CBOMCTBA (MpU3HAKH) (PU3UUIECKUX
SIBIICHUI;

@ OIMCHIBATh W3YUYCHHBIC CBOMCTBA TEN W (DM3UYECKUE SBIICHUS, UCIIOJIB3YS
(bu3uYeCcKre BEIIMYMHBI (TeMIIepaTypa, BHYTPEHHSSI dHEPTHs, KOJTUISCTBO
TEIUIOTHI, YJEJbHAA TEIUIOEMKOCTh BEIIECTBA, YJEJIbHas TeEIjoTa



IUIABJIEHUS, yJEJbHas TeIUIoTa NapooOpa3oBaHMs, yJEdbHAas TEIUIOTa
CrOpaHusl TOIUIMBA, KO3((UIMEHT TMOJEe3HOro JCHCTBHUS TEIIOBOM
MAaIllUHbI, OTHOCUTEIbHASl BIAXHOCTh BO31yXa, JJICKTPUYECKHUU 3apsl,
CHJIa TOKa, JJEKTPUYECKOE HAIPSIKEHUE, COMPOTHUBICHHE IPOBOJHUKA,
yAETbHOE  COMpOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
ANEKTPUYECKOr0  TOKAa), NPH ONHCAHWM TNPABWIBHO TPAKTOBATh
(bU3MYEeCKU CMBICT UCHOJb3YEeMbIX BETUYHH, 0003HAYEHUS U €IMHHIIBI
(GU3MYECKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3BIBAIOIINE JIAHHYIO
bu3NYeCKyI0 BEIUYHMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH;

XapaKTepu3oBaTh CBOWCTBA TN, (U3MYECKUE SIBICHHUS U TIPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE€ TOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON Teopuu
CTPOEHUS BEIECTBA, MPUHLMUII CYNEPHO3UIMN NoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa I yyacTKa LEnu, 3aKOH
Jlxoyns—JleHua, 3akOH COXpaHEHHsS DHEPruH, IIPpU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYeCKOe
BBIPAKEHHE;

OOBSCHATh (PU3NYECKUE MPOIECCHl UM CBOWCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE CHUTyallMil PAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTrHYEeCKUX
[IaroB ¢ Omopod Ha |—2 H3yYeHHBIX CBOICTBA (U3NYECKUX SIBICHUH,
bu3nYeCcKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEIH;

pemiaTe pacu€THble 3aJayd B 2—3 JCUCTBHS, WCIIONb3YysSl 3aKOHbI U
dbopmyIibl, CBs3BIBAIONIME (PU3MUECKHME BEIWYMHBI: Ha OCHOBE aHaln3a
YCJIOBHS 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISIBISTH HEIOCTATOK
JaHHBIX JUIsl peIIeHWs 3a7add, BBIOMpATh 3aKOHBI W (POPMYIIHI,
HEoOXoaAuMble JUIsl €€ pElIeHMs, MPOBOAUTH pacy€Tbl W CPABHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JJTAHHBIMU;
pacno3HaBaTh MpPOOJIEMBI, KOTOPBIE MOKHO PEMIUTh NPH I[TOMOIIH
(GU3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIEIOBAHUS, BBLACIATH
MIPOBEPSEMOE  MPEIIOJIOKEHHE, OLECHUBATh IPABWIBHOCTh MOPSIKA
MPOBEICHUSI UCCIIEIOBAHUS, 1€TIaTh BHIBOJDL;

IPOBOJUTH OMNbBITHI 10 HAOMIONECHUIO (PU3NYECKHX SBJICHUH WIH
(bu3nYECKUX CBOWCTB Te (KaNWUISIPHBIE SBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO31yXa OT ero 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCThIBAHUS U
HarpeBaHusl TMPU M3IYUYCHHH OT IIBETa H3JIydaromie (Torjolaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIEPATYPhI KUAKOCTH H
IUIOMAA €€ TOBEPXHOCTH, JJIEKTpHU3alus Tel U B3aUMOJEHCTBHE
ANEKTPUYECKUX 3apsAI0B, B3aWMOJCUCTBUE IMOCTOSHHBIX MAarHUTOB,



BU3yalIU3alllsl MAarHUTHBIX TII0JICM ITOCTOSHHBIX MAarHHUTOB, JCUCTBHUS
MAarHUTHOI'O TOJISI HAa MPOBOJHUK C TOKOM, CBOWCTBA 3JICKTPOMArHMTA,
CBOMCTBa dJEKTPOJBHUraTessi IMOCTOSHHOTO TOKa): (pOpMyIHpPOBATH
MpOBEpsiEMbIe MPEANOI0XKEHUS, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyI0BaHUS, OTMMCHIBATH XOJI ONBITA U (DOPMYIHUPOBATH BHIBO/IBI;
BBIIIOJIHATH ~ NPSIMBIE  HU3MEPEHUS  TEMIEPATypbl, OTHOCHUTEIbHOMU
BJIQXKHOCTH BO3/yXa, CHWJIbl TOKa, HANPSOHKEHUS C MCIOJIb30BAHHEM
aHAJIOTOBBIX MPUOOPOB U NATUYMKOB (DU3MYECKUX BEIUYUH, CPABHUBATh
pEe3yIbTaThl U3MEPEHUN € YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3UUYECKON BEJIMYUHBI OT
Ipyrod C  MCHOJB30BaHMEM TMPSAMBIX HM3MEpEeHUN  (3aBUCHUMOCTD
CONPOTHUBIICHUS MPOBOAHMKA OT €ro [JIMHBI, IUIOMIAJA MONEPEUYHOIrO
CEUYCHHS U yACIBHOIO COMMPOTUBIICHUS BEIIECTBA MTPOBOHHUKA, CUJIbI TOKA,
WIyLIEro 4epe3 MPOBOAHUK, OT HalpsDKEHHWs HAa  I[POBOJHUKE,
HCCIICOBAHUE IIOCHEAOBATENBHOTO M MAPAJUIENBHOTO  COECIUHEHUMN
MPOBOJAHUKOB): IUIAHUPOBATh MCCJIEAOBaHUE, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPCHHUS, CIEeNys NPEIIOKEHHOMY IUIaHy, (UKCHUPOBAThH
pe3ynbTaThl TIOJYYEHHOW 3aBUCHUMOCTH B BHUJEC TaOnuil U TpaduKoB,
JenaTh BBIBOJBI MO PE3YJIbTATAM UCCIEAOBAHNUS,

MPOBOAUTh KOCBEHHBbIE U3MEpeHUs (puznueckux BenuyuH (yaelbHas
TEIJIOEMKOCTh  BEIECTBAa, COMPOTUBICHUE TMPOBOAHHMKA, paboTra U
MOIIHOCTh JJIEKTPUYECKOTO TOKA): TUIAHUPOBATH M3MEPEHHUs, COOUpaTh
AKCHEPUMEHTAIIbHYIO YCTAHOBKY, CIIEIysl NMPEMIOKEHHON MHCTPYKLHH, U
BBIYUCIISITH 3HAYCHHUE BEJIMYMHBI;

coOJTI01aTh MIpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe ¢ 1abopaTOPHBIM
00opyTI0BaHUEM;

XapaKTepu30BaTh NPUHIMMBI  JACHCTBUS HW3YUYEHHBIX MPUOOPOB H
TEXHUUYECKUX YCTPOMCTB C OMOpOW HA HMX omnucaHus (B TOM YHCIE:
CHUCTEMa OTOIUICHHSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMETD,
BOJIbTMETP, CUETYUK DIICKTPUUECKONM HHEPIUHU, DIEKTPOOCBETUTEIIBHBIE
npUOOPHI, HArPEBATEIIbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), DIEKTPUUECKHE
MPEIOXPAHUTEIHN, STIEKTPOMATHUT, JIEKTPOJIBUTAaTEb MOCTOSSHHOTO TOKA),
WCIIOJIB3Yysl 3HAHUS O CBOMCTBAaX (PM3MYECKUX SBICHUA U HEOOXOIAMMBIC
¢bu3nYecKre 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONCTBA M HM3MEPUTEIIbHbBIC
npuOOpbl MO CXeMaM M CXEMaTUYHBIM pPHUCYHKaM (KUJIKOCTHBIN
TEPMOMETP, TEPMOC, MCHUXPOMETP, TUTPOMETP, ABHUIATEbL BHYTPEHHETO
CrOpaHusl, AJEKTPOCKOI, PEOCTaT), COCTaBIISITh CXEMbl SJIEKTPHUUECKUX



Lemnel ¢ MOoCcaeA0BATENbHBIM U MMAPAUIEIbHBIM COEIMHEHUEM 3JIEMEHTOB,
pasznuuasi ycloBHbIe 0003HAUEHHUS FIEMEHTOB 3JIEKTPUUECKUX IIeTel;

@ IpUBOIUTH MNpUMEpPbl  (HAXOAUTh  HH(POPMALKIO O  IpUMEpax)
MPAKTUYECKOTO HCIMOIb30BaHUs (U3MUECKMX 3HAHUN B IOBCEIHEBHOM
KU3HU JUIs o0ecrieyeHus: 0€30IacHOCTH NpH OOpallleHuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3JI0pOBbS U COONIOACHUSA
HOPM JKOJIOTHYECKOTO ITOBEICHUS B OKPYIKAIOIIEH CpecE;

@ OCYIIECTBIATh MOUCK HWHGMOpMaUMu (U3UUYECKOTO COACpN aHUS B
WNHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHMM H NOYyTEM CpPaBHEHHUS
JOTMOJIHUTENbHBIX ~ MCTOYHUKOB  BBIJCNATH  MH(POpPMAIUIO, KOTOpas
SBJIIETCS] IPOTUBOPEUMBON MIIM MOXKET OBITH HETOCTOBEPHON;

@ UCIIOJIb30BaTh MPHU BBHINOTHEHUH y4E€OHBIX 3aJaHUl HAy4YHO-IOMYJISPHYIO
JUTEepaTypy (PHU3UYECKOrO COACpXNaHHs, CIPAaBOYHbIE MaTepHAaIbI,
pecypcebl cety IHTEpHET, BllageTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusl HHPOPMALMU U3 OJJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

@ CO3/1aBaThb COOCTBEHHBIE MUCHMEHHBIE M KpPAaTKUE YCTHBIE COOOIEHUS,
0000mas wHOpPMAIUI0O U3 HECKOJBKAX HCTOYHHKOB (PU3UUECKOTO
COJEpKaHUsl, B TOM uYucie MyOJUYHO MPEACTABIATh pPE3YJIbTaThl
IIPOCKTHOM WJIM MCCIENOBATEIBCKON NEATEIBbHOCTH, IIPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBbI TOHATHIHBIA anmapat Kypca (QU3MKH,
COMPOBOXK/IaTh BHICTYIUICHHE ITPE3CHTALINENH;

@ IIpU BBIIOJHEHUU YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NUECKHUX
IPOLIECCOB paclpeAesiaTh OOS3aHHOCTH B TIpYINIE B COOTBETCTBHM C
MOCTABJICHHBIMU 33/1a4aMU, CJIEIUTh 3a BBHIMOJIHEHUEM IUIaHA JEUCTBUNA U
KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHUBaThb COOCTBEHHBIM BKIIAJ B
JEeSATENBHOCTD IPYIIIbI, BEICTPANBaTh KOMMYHUKAaTHBHOE B3aUMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTD pa3peniaTb KOH(DIUKTHI.

K koHIly 00yueHus B 9 Kkjacce npeMeTHbIE PE3yIbTaThl Ha 0230BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHIA:

@ UCIIONb30BaTh MOHATHSA: CUCTEMA OTCYETa, MaTepuajgbHas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXAHWYECKOTO ABWXKEHHUSA, Nedopmanus
(ynpyrasi, mjgacTuueckasi), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M TMEperpy3ku, UEHTP TAKECTH, aOCOIMIOTHO TBEPIOE TEO,
LHEHTP TSKECTU TBEPAOIO Tesla, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(pa3ByK WU YJIbTPa3BYyK, O3JEKTPOMAarHUTHbIE BOJIHBI,
1IKajga 3JeKTPOMarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTD,
CHEKTpPbI MCIYCKaHHs U MOTJIOUICHUs, anbda, 0eTa- U raMMa-u3IydeHHs,
W30TOIIBL, SIAEPHAS SJHEPrETUKA;



@ pasnuyaTh SBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEHHOE
JBUKEHUE, DPABHOYCKOPEHHOE TNPSIMOJMHEHHOE ABUKEHUE, CBOOOIHOE
najieHue TeJ, PABHOMEPHOE JIBHIKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBHE
TeJ, PEAKTUBHOE JBIDKCHUE, KOJIeOATEIhbHOE NBIKCHHE (3aTyXarollne U
BBIHY)KJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBM)KCHHE, OTPAKCHHE
3ByKa, MPSIMOJIMHEWHOE PaclmpoCTpaHEHUE, OTPaKEHUE U TMPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3IoKeHUEe OeIoro cBeTa B
CIEKTpP H CJIOXKEHHWE CHEKTPAJIbHBIX IIBETOB, JHUCIEPCHS CBETa,
€CTECTBEHHAsI PAJAMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPa
U3ITYYEHHUsI) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NYECKOE SBJICHUE;

@ pacro3HaBaTh TMPOSIBICHHE HW3YYCHHBIX (PU3NYECKHX SBJICHUH B
OKpyXaromeM Mupe (B TOM 4YHucie (pu3ndecKkue SBICHHUS B MPUPOJIE:
MPWINBBI ¥ OTIUBHI, ABMKEHUE TIaHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPHUSITUE 3BYKOB IKUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHe BOJHBI, I[yHAMH, 5XO0, IIBETa TeJ,
ONTHYECKHE SIBJICHUS B TPHUPOJAC, OMOJIOTHMYECKOE IEHCTBHE BHUIUMOTO,
yIbTPA(QHOIETOBOTO Y PEHTTEHOBCKOTO U3IYYECHHUM, €CTECTBEHHBIM
pPaZAMOAKTUBHBIN (OH, KOCMHUYECKHE JIYy4YHd, PaJUOaKTUBHOE H3IIyYCHHE
MPUPOIHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3JIy4YEeHUH Ha
OpraHu3M 4eJIOBEKa), TMPH ATOM MEPEBOJUTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCNSTh CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKK) (DUIUYECKUX
SIBJICHUH;

@ OIMCHIBATh U3YUYCHHBIC CBOMCTBA TEN W (DM3UYECCKUE SBIICHUS, UCITONIB3YS
(bu3nYecKue BEIWYWHBI (CPEIHSS W MTHOBEHHAs CKOPOCTh Tella TpHU
HEPaBHOMEPHOM JIBM)KCHHH, YCKOPEHHE, TEpEeMeIlleHUue, MyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUS, CUJa YNPYTrOCTH, CUJIa TSKECTH, YCKOPEHUE
CBOOOTHOTO TAJEHHWs, BEC Tejla, HUMITYJbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DHEPTHs Tena,
MOJHSTOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPY>KWHBI, KUHETHYECKas SHEprus, IoJHAsg MEXaHW4YecKas SHeprus,
MEPUOJT U YacTOTa KOJIeOAaHWH, TJTMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEIOMIICHHS CPENIbl), TIPU OMHMCAHHUH
MPaBUIBHO TPAKTOBATh (DM3HMUECKUI CMBICT HCIOIB3YEMbIX BEITUYHH,
0003HAaYEHUsI W €IUHUIIBI (PU3MYECKHX BEIUYMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (PU3MYECKYIO BEIMYHUHY C JPYTUMU BEIHMYWHAMH,
CTPOUTH TpaPUKN N3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

@ XapakTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HPHEPTUHU, 3aKOH BCEMHPHOIO TATOTEHUS,



IOPUHLUI CYNEPHO3UIMN CHUJI, TPUHIUI OTHOCUTEIbHOCTH [ 'ammies,
3akoHbl HBIOTOHA, 3aKOH COXpAaHEHHS HMITYJbCa, 3aKOHBl OTPaKEHUS U
IPEJOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsA0BOI0 U MacCOBOIO YHUCEI
IpHU SIIEPHBIX peakUusax, NPU ATOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3alIUChIBaTh €I0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBSICHATh (PU3NYECKUE MPOIECCHl M CBOWCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYyalMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
[IaroB C OMOpOM Ha 2-3 H3yYEHHBIX CBOICTBA (U3NYECKUX SIBICHUH,
bu3nYecKuX 3aKOHOB WM 3aKOHOMEPHOCTEIH;

pemate pacy€THbIE 3ahaud  (omMparoluecs Ha cuctemy u3z 2-3
YpaBHEHUH), UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3HUECKHUE
BEJIMUMHBI: HA OCHOBE aHaIM3a YCJIOBHMS 3aJauyd 3alMChIBATH KPaTKOE
yCIIOBUE, BBISABIATh HEIOCTAIOIINME WIM U30BITOUHBIE JTaHHBIEC, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUISl PELIEHMs], IPOBOAUTH PAcUEThl U
OLICHMBATh PEAIMCTHUYHOCTh IMOJYYEHHOTO 3HAYEHUs (PU3HYECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpoOOJEMbl, KOTOPbIE MOYKHO PEUINTh MpPH MOMOIIU
(U3NYECKUX METO/OB, MCIIONb3Yysl ONHCAHME HCCIEIOBAHUS, BBLACIATH
MPOBEPSIEMOE MPEANOJIOKEHUE, OLICHUBAaTh MPABWIBHOCTh MOpsIKa
NPOBEJCHUS  UCCIEJOBAaHUSA, JeJaTh  BBIBOJBI, HMHTEPHPETUPOBATH
pe3yibTaThl HAOJI0IEHUH U OIIBITOB;

OPOBOAMUTH OMNBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WU
(¢u3MYecKuX CBOMCTB Ten (M3yueHue BTOpPOro 3akoHa HbloTOHA, 3akoHa
COXpaHEHHUsl HHEPrHH, 3aBHUCHUMOCTh NEpHUoAa KojeOaHuN Mpy>KHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacIpPOCTPAHEHUE CBETA,
pasnokeHne Oenoro cCBera B CHEKTP, U3YyYEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKaje M CBOWCTB M300pakeHUsi MpeaMera B coOuparoei
JUH3€, HAOJIOJEHHE CIUIOIIHBIX W JMHEHYaThIX CHEKTPOB H3IIyYEHUs):
CaMOCTOSITEJIBHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0OpyJ0BaHUsl, ONUCHIBaTh XOJl ONbITAa M  €ro  pe3yJbTaThl,
(dbopMyIpOBaTh BHIBOJIBI;

IPOBOANUTH NPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpelHee 3HAaueHHE H3MepsAeMOll BelnuuuHbl ((POKycHOE paccTosiHue
coOuparomell JuH3bl), OOOCHOBBIBaTH BBIOOp crocoda HU3MepeHus
(M3MepUTeNbHOTO MPUOOpPa);

IPOBOAMUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BAaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IIyTH OT BPEMEHHU



Py PaBHOYCKOPEHHOM JIBIDKCHHMHM 0O€3 HaudaJbHOW CKOPOCTH, TepHUoja
KOJIeOaHW MaTeMaTH4eCKOro MasTHHKA OT JJWHBI HUTH, 3aBUCHUMOCTU
yrila OTpa)K€HUs CBETa OT yIJia MaJieHUs U yrija MpejoMJIeHUs OT yria
MajicHus): IUIAHUPOBAaTh HCCIEOBAaHUE, CaMOCTOSITEIBHO COOMpPAaTh
YCTaHOBKY, (UKCHpPOBaTh pE3yJbTaThl  IMOJYYCHHOW 3aBUCHMOCTH
bu3NYecKUX BEJIWMYMH B BHUJE TaOMUIl ¥ TpaduKOB, JeNaTh BHIBOJABI IO
pe3yibTaTaMm UCCIIeIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUYCCKUX BEIWYUH (CPEIHSS
CKOPOCTh W YCKOPEHHE Tella TMpPH PABHOYCKOPCHHOM JIBIDKCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJeHUs], KECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBXKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTb, 4YacTOTa U
nepuosl KoneOaHWid MaTeMaTHYeCKOro W TMPYKWHHOTO MAasTHUKOB,
ONTHYECKas CWIa COOMparomeil JIMH3BI, PAANOAKTHUBHBIN  (OH):
MJIAHUPOBATh HM3MEPEHUs, COOMpATh JKCHEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJIHATh U3MEPEHUs, CIeays MPEeAIOKEHHOW MHCTPYKIMH, BBIYUCISATD
3HAUCHWE BEIIMUMHBI U aHATM3UPOBATh MOJYYCHHBIC PE3YIbTaThl C YIETOM
3aJIaHHOM TOTPENTHOCTH NU3MEPCHHUIA,

coOJII0IaTh MpaBUJjIa TEXHUKK 0€30MacHOCTH IIPHU paboTe C JIabOpaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKW HW3YYCHHBIX (U3UYECCKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOYCHYHBIA HCTOUYHUK
CBETa, JIy4, TOHKas JMH3a, IUTAHETapHas MOJENIb aroMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SI/APA;

XapaKTepU30BaTh TNPHUHIMIBI JACHCTBUS HW3YYEHHBIX MPHOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HMX OMUCAaHUA (B TOM YHCIE:
CIUJOMETP, NATYUKW TIOJOKEHUsSI, PACCTOSHUS W YCKOPEHUs, pakKera,
9XOJIOT, OYKH, TMepuckKor, ¢oToanmapar, ONTHUYECKHE CBETOBO/IbI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuiabCOoHA), HCMONIB3YysS 3HAHUS O
CBOMCTBaX (U3WYECKMX SBIEHUA W HEOOXomuMmble (Qu3nyecKue
3aKOHOMEPHOCTH;

MCIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH U3YUYEHHBIX TEXHHUYECKUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB W TEXHOJOTHUYECKHX TIPOIECCOB
Py pENICHUN YYCOHO-TIPAKTUYCCKUX 3a]ad, ONTUYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie U COOMparoIiei JIMH3E;
OPUBOAUTH  NpUMEpPhl  (HAXOIUTh  HMHGOOpPMAIUMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUS (U3MUCCKUX 3HAHUN B TIOBCEIHEBHOM
KU3HU JUIs o0ecrieyeHus: 0€30MacHOCTH NpH OOpallleHuH ¢ MpudopaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 30POBbS M COOIOJCHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY KaIOIIEH cpejie;



@ OCYUIECTBIATh TMOUCK HHpOpMaAlUU (PU3UYECKOTO COJACpPKAHHUS B

HuTepHeTe, caMOCTOATENBHO (HOPMYIHPYsI MOMCKOBBIN 3allpoc, HaXOAUTh
IYTH ONpPEeNIEHUs] JOCTOBEPHOCTH IOJIyYEHHON MH(OpMAalMU HA OCHOBE
MMEIOIIUXCS 3HAHUM U TOTOJHUTEIbHBIX UCTOUYHUKOB;

MCITI0JIB30BaTh MPHU BBIIOJIHEHUH YYEOHBIX 3a/JlaHUI HAy4YHO-NOIYJISIPHYIO
JAUTEepaTypy (PU3MYECKOrOo COAEpXkaHHs, CIPAaBOYHbIE MaTepHalbl,
pecypcebl cety MHTEpHET, BilageTs NpuéMaMu KOHCIIEKTUPOBAaHUs TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC NMUCHMEHHBIC M YCTHBIE COOOIIECHUS Ha OCHOBE
uH(GOpMaAllMU U3 HECKOJbKUX HCTOYHUKOB (DHU3HUECKOTO COJAEPIKAHUA,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOSKTHOM WM UCCIIEI0BATENIbCKON
NESTENbHOCTH, TMPU 3TOM TPaMOTHO  MCHOJB30BaThb  U3YYEHHBIN
NOHSATUWMHBIN amnmapar HM3y4yaeMoro pasfena (PU3UKH U COMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTanuel ¢ ydéToM o0coOeHHOCTEeH ayAuTOpUU
CBEPCTHHUKOB.
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KoanuecTBo 4acos

Bcero
padoTsbI

10

20 1

10

40
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Kosn4yecTBo yacoB
Ne T
wn eMa ypoka Beero KonTpoabHbie

padoThbI

®u3nkKa — HayKa O IPUPOJE.
SIBnenns npupoael. dusndeckue 1
SBJICHUS

MexaHn4ecKue, TeIIOBEIC,
2 ANEKTPUYECKUE, MAaTHUTHbIE, 1
CBETOBBIE, 3BYKOBBIE SIBJICHUS

duzngeckne BETHINHBI U UX
HU3MCPCHUC

VYpok-uccnenosanue "N3mepenne
TEMIEPATypbl IPU TOMOIIN
JKUJKOCTHOTO TEPMOMETpA U
JTaTYMKa TEMITEpaTyphl"

Kak ¢u3uka u apyrue ectecTBEHHBIE
HAyK{ U3Y4aloT MPUPOSTY.
5 EcrecTBeHHOHAayUYHBINH METON 1
no3HaHus. Onucanue GU3NISCKUX
SIBIICHHUI C MOMOIIILIO MOAETICH
6 VYpoxk-uccnenosanue "lIposepka 1
THUIIOTE3BI: TAIBHOCTH MTOIETA
miapyKa, MymeHHOro
TOPU30HTAJILHO, TEM OOJIbIIIE, YeEM

IpakTnyeckn
e padoThbI

JlaTa
HU3yYeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypcbl

bu6nunoreka [JOK
https://m.edsoo.ru/ff09f72a
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13
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OoJpIIIe BBICOTA ITyCcKa"

Crtpoenue BemiecTBa. ONBITHI,
JTOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIECTBA

JIBM>KeHME 4acTHUIl BEIIECTBA

VYpoxk-uccnenoanue «OMbITHI 110
HaOIIO/ICHUIO TETIOBOTO
PaCHIMPEHHUS Ta30BY

AFpGFaTHBIC COCTOsIHHUS BCIICCTBA

B3anmocBs3b MEXTy CBOMCTBAMH
BEILIECTB B PAa3HbIX arperaTHbIX
COCTOSIHUSIX U BX
ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX
COCTOSTHUH BOJBI

MexaHnduecKkoe IBIKEHIE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBOKEHUE

CkopocTb. EnuHuIs: ckopoctu

Pacuer IMYTHU U BpCMCHU JIBUKCHUA

WNuepuys. 3aKOH HHEPLIUH.
B3auMozeicTBue e Kak NpuynuHa
WU3MEHEHUS1 CKOPOCTH JIBUYKEHUS Tell

IInotHOCTE BemiecTBa. Pacuet Macchl
1 00beMa TeJIa 0 €ro MIOTHOCTH
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JlaGopaTopHnast pabota
«Omnpenenenue WIOTHOCTH TBEPIOTO
TeJa

Pemrenue 3amad mo reme
"ITinoTHOCTH BemiecTsa"

Cuna kak XxapakTepucTUKa
B3auMmoJieiicTBus Ten. Cuna
ynpyroctd. 3akoH ['yka

JlaGopaTtopHas pabora «3yuenue
3aBHCHUMOCTH PACTSHKCHUS
(medopmanun) Ipy>KUHBI OT
MIPUIIOKEHHOU CHUITBD»

SBnenne TaroreHus. Cuiia TSHKECTH

CBsI3b MEX]ly CUJION TSAKECTU U
Maccol tena. Bec tema. Pemenue
3amay o reMe "Cwmia Tsoxecta"

Cuna TspKecTH Ha APpYTux IJiaHCTax.
du3ndecKue XapaKTCPUCTUKHA
III1aHCT

Nsmepenune cun. Jlunamomerp

Bec tena. HeBecomocTh

CrnoxxeHue IByX CHUJI, HallpaBJIECHHBIX
10 OJIHOM MPSIMOIA.
PaBHOelcTBYOIIAsA CUIT

Pemienue 3aga4d mo teme
"PaBHOelicTBYIOIIAA CHIT"
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bubmuoreka [JOK
https://m.edsoo.ru/ff0al778

but6mmoreka [{JOK
https://m.edsoo.ru/ff0a1502

but6mmoreka [JOK
https://m.edsoo.ru/ff0al8cc

but6mmoreka [{JOK
https://m.edsoo.ru/ff0al1778

but6mmoreka [JOK
https://m.edsoo.ru/ff0ala70



28

29

30

31

32

33

34

35

36

TpeHnue ckonbXkeHUs U TPEHHUE
nokosi. TpeHue B npupojie u
TEXHUKE

JlabopaTtopHnas padota «3yuenue
3aBHCHUMOCTH CHJIBI TPCHHUS
CKOJIbKEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIIIXCS
MMOBEPXHOCTEI

Pewenue 3amau Ha onpeneneHue
PaBHOJICMCTBYIOIIECH CHJIIBI

Pemenue 3amau mo temam: «Bec
Tenay, «[ padudeckoe n3odpaxeHue
cuy, «CUitbeDy,
«PaBHOAEUCTBYIOIIAS CHAIDY

KonTponbHas paboTa no temam:
«MexaHHYeCcKOe ABIIKCHHCY,
«Macca, IIIOTHOCTEY, «Bec Temay,
«I"paduueckoe n300pakeHue Cu,
«Cub»

Jasnenue. CriocoObl yMEHbILICHUS U
YBETMUCHUS TaBJICHUS

JlaBienue raza. 3aBUCUMOCTh
JIaBJICHUS ra3a oT 00bEMa,
TEMIIEPATYPHI

[Tepenava naBneHus TBEPIBLIMHU
TeJaMHU, )KHJIKOCTSIMH M ra3aMH.
3akon Ilackans

I[aBJ'ICHI/IC B )KXUJKOCTH U rase,

but6mmoreka [{JOK
https://m.edsoo.ru/ff0alb9c

bubmuoreka [JOK
https://m.edsoo.ru/ff0alcc8

but6mmoreka [{OK
https://m.edsoo.ru/ff0alde0

bu6nunoreka [JOK
https://m.edsoo.ru/ff0a20a6

bu6nunoreka [JOK
https://m.edsoo.ru/ff0a2376

but6mmoreka [{OK
https://m.edsoo.ru/ff0a25b0

but6mmoreka [{JOK



37

38

39

40

41

42

43

44

45

46

47

BBI3BAaHHOE JICCTBUEM CHIIBI
TSDKECTH

Pemenue 3agau no teme «JlaBieHue
B )KMIKOCTH U raze. 3akoH [lackams»

Coobmarommuecs: cocysl

I'unpaBnuyeckuii mpecc

Manowmerpsl. [TopiHeBoi
JKUJIKOCTHBIM HACOC

Atmocdepa 3emmn. [Ipuannb
CYyILIECTBOBaHMS BO3IyIIHOM
0007109KH 3eMJTH. 3aBUCUMOCTD
aTMoc(hepHOTo TaBIEHUS OT BBICOTHI
HaJ YPOBHEM MOps

Bec Bo3ayxa. AtmocdepHoe
JIaBJICHUE

W3mepenune atMochepHOTO
nasnenus. OneiT Toppuueniu
3aBUCHUMOCTBH aTMOC(HEpPHOTO
JABJICHUS OT BBICOTHI HaJl yPOBHEM
MOpst

bapomerp-anepous. AtmocepHoe
JABJICHHUE HA PA3IUYHBIX BHICOTAX
Pemenue 3amau o reme "
AtMocdepHoe naBieHue"
JlericTBUE KUAKOCTH U Ta3a Ha
MOTPY>KEHHOE B HUX TEJIO.

https://m.edsoo.ru/ff0a2718

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2826

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3136

but6mmoreka [JOK
https://m.edsoo.ru/ff0a2b5a

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2b5a

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2da8

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2fc4

but6mmoreka [{OK
https://m.edsoo.ru/ff0a2fc4

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3276




48

49

50

51

52

53

54

55

ApxumMenoBa cuia

JlaGopaTtopHnast pabota
«Ornpenenenne BbITAIKUBAIOLIEH
CHUJIbI, ICHCTBYIONIEH Ha TETO,
IOTPY>KEHHOE B JXKUIKOCTY

JlaboparopHast paboTa 1Mo Teme
«HccnemoBanue 3aBUCUMOCTH Beca
Tena B BoJie OT 00bEMa
MOTPYKEHHOW B KUIKOCTh YaCTH
Tea»

IlnaBanue Texn

JlaGopartopHas paboTa
"KoHcTpynpoBaHue apeomMeTpa uiu
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue eé
rpy3onoabEMHoCTH"

Penrenue 3amad mo reMam:
«[1naBanue cynoB.
BosnyxomnaBanue», «/laBienue
TBEPABIX TEJ, KUAKOCTEH U Ta30B»
KonTponbhas pabota no teme
«/laBnenue TBepABIX TEN,
KUIKOCTEN U ra30B»

Mexanndeckasi pabora

MontHocTh. EquHHUIBI MOIITHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a33fc

bubnuorexa [JOK
https://m.edsoo.ru/ff0a3514

but6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3654

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f82

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f82




56

57

58

59

60

61

62

63

64

Ypok-uccinenoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MPHU
HoaneMe 1o JiecTHure"

IIpocteie MexaHU3MBI. Ppruar.
PaBHOBecue cui Ha pbiuare

Pbrdaru B TexHUKE, OBITY U TIPUPO/IE.

JlaGoparopHas pabota
«HccnenoBanue ycioBHit
PaBHOBECHSI pbIyara

Pemenune 3agay mo teMe «Y CIOBUS
pPaBHOBECHSI pblUara

KoaddummenT nonesnoro nenctBus
Mexanusma. Jlaboparopnas pabota
«3mepenue KII/ HakioHHOM
TUTOCKOCTH

Pemenue 3aga4u no teme "Pabora,
MortHocTh, KIT/"

Mexannyeckasi JHEpPIHs.
Kunernueckast 1 noteHIMaIbHas
SHEPrus

3aKOH COXpaHEHHSI MEXaHUYECKOI
SHEPTUHU

YPpOK-3KCIIEpUMEHT 110 TEME
"OKCHepUMEHTAJILHOE OIpeIeIIeHNE
W3MEHEHUS! KHHETHYECKOU U
MOTEHITUATHFHOM SHEPTUH TIPH
CKaThIBaHHUH TeJIa N0 HAKIIOHHON
10cKoCcTH"

0.5

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0a478¢

but6mmoreka [{JOK
https://m.edsoo.ru/ff0a48a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4252

but6mmoreka [{OK
https://m.edsoo.ru/ff0a4360



KoHnTtponbHas pabota 1o teme

65 1 1
«PaboTa 1 MOIIHOCTh. DHEPTUD
PesepBHEbIil ypok. Pabora ¢
66 TeKcIT)aMI/I Hz I;eMe "MexaHu4eckoe 1 bubmmorera [IOK
| https://m.edsoo.ru/ff0adee6
IBIDKEHNE
PesepBHEbIil ypok. Pabora ¢
p P | bubmoreka [JOK
67 TekcTaMu 1o TeMe " JlaBieHue 1

https://m.edsoo.ru/ff0a4ffe

TBEPJBIX TEJN, )KUJIKOCTEN 1 ra3oB"

PesepHbIii ypok. PaGora ¢
68 TexkcTamu 1o teme "Pabora. 1
MormuHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10

[TPOPAMME 08 3 12



8 KUIACC

Tema ypoka

OCHOBHBIE MOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
TEOPUU U UX OIBITHBIE
MOATBEPKICHHUS

Macca u pa3mep aTOMOB U MOJIEKYT

Monenu TBEPIOTO, KHUIKOTO U
ra3000pa3HOr0 COCTOSIHUI
BEIIIeCTBA

OOBbsicHeHnEe CBOMCTB TBEPIOTO,
KHUJIKOTO U Ta3000pa3HOTO
COCTOSIHUI1 BEI[eCTBAa HA OCHOBE
ITOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU

Kpucrannnaeckue u amopdHbIe
Tena

CMaunBaHUe U KaMWUISIPHOCTbD.
[ToBepXHOCTHOE HATSIKEHUE

TennoBoe pacIMpeHne U CKaThe

Temmnepatypa. CBs3b TEMIIEpaTypbl
CO CKOPOCTBIO TEIIOBOTO JIBHKEHUS
4acTHULL

KoaunuecTBO 4acoB

Bcero

KoHnTtpoJbHbIe
padoThI

IIpakTHyeckue
padoThbI

JlaTa

U3y4eHust

JJIeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypcbl

but6mmoreka [JOK
https://m.edsoo.ru/ff0a5256

but6mmoreka [{JOK
https://m.edsoo.ru/ff0a540e

but6mmoreka [{JOK
https://m.edsoo.ru/ff0a5800
bubmuoreka [JOK
https://m.edsoo.ru/ff0a5530
but6mmoreka [{OK
https://m.edsoo.ru/ff0a5a26




10

11

12

13

14

15

16

17

18

Bayrtpennsis sueprusi. CriocoObt
M3MEHEHUsl BHyTPEHHEHN dHepruu

Bunpl Teronepenaun

Ypok-koudepennus "[Ipaktudaeckoe
HCIIOJIB30BaHNE TEIUIOBBIX CBOMCTB

BEILECTB U MAaTEPHAIOB B LIEJISX
sHeprocOepexxeHus"

KonudecTBO TEIIOTEHL. yI[eJIBHaSI
TCIINIOEMKOCTD

VYpaBHeHHE TEMIOBOro OanaHca.
TennooOMeH U TemIoBoe
paBHOBECHE

JlaGopaTtopHnast pabota
"UcciaenoBanue ABJICHU
TeriooOMeHa Ipy CMEIIMBaHUH
XOJIOJTHOM Y Topsiueit BOIbI"

PacueT koau4yecTBa TEIJIOTEHL,
HE0O0XO0IUMOT0 ISl HArpeBaHUs
TeNa U BbIAEISEMOT0 UM IIPU
OXJIKICHUU

JlaGoparopHas pabota
"Onpenenenue yaenbHOMU
TEIUIOEMKOCTH BelecTBa"
DHeprus TOIIUBA. Y IeNbHas
TEIUIOTa CrOPaHus

[InaBneHue u oTBEpIEBaHKE
KPUCTAJUTMYECKUX Tell. Y IeJbHast

but6mmoreka [{OK
https://m.edsoo.ru/ff0a5c60

bubmuoreka [JOK
https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK
https://m.edsoo.ru/ff0a65¢c0

but6mmoreka [JOK
https://m.edsoo.ru/ff0a6976

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7088

bubmuoreka [JOK
https://m.edsoo.ru/ff0a6a98

but6mmoreka [JOK
https://m.edsoo.ru/ff0a6bb0

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7bSa
but6mmoreka [{JOK
https://m.edsoo.ru/ff0a71d2



19

20

21

22

23

24

25

26

27

TCIJIOTA IJIaBJICHUA

JlaGopaTtopHnast pabota
"Onpenenenue yaenbHON TEeTIOThI
MJIaBJICHUS JIpaa"

[TapooGpazoBaHue U KOHACHCAIHSL.
Hcnapenue

Kunenune. Y nennHas teniora
napooOpa3zoBaHUs U KOHECHCAIIHH.
3aBUCHMOCTH TEMITEpPATyPhI
KHUIIEHUS OT aTMOC(epHOTro
JIaBJICHUS

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEJIbHOHN BIAXXHOCTH
BO3ayXa"

Pemenue 3amau Ha onpeneneHue
BJIQYKHOCTH BO3/yXa

[TpuHIMIIBI paOOTHI TETIOBBIX
nsurareneil. [Taposas TypOuHa.
JIBurarens BHYTPEHHETO CrOpaHUS
KIIJI TenmoBoro aBurares.
TemnoBble ABUraTEIN U 3aIlUTa
OKPY’KaIOIIEH CpeIbl

3aKOH COXpaHEHUs U MPEBPALICHUS
SHEPTUH B TEIIOBBIX MPOIIECcax
[ToaroroBka K KOHTPOIBHON paboTe
o Teme "TemIoBbIie SIBICHHUS.
V3MeHeHne arperaTHbIX COCTOSTHUI

bubmuoreka [JOK
https://m.edsoo.ru/ff0a72fe

bubmuoreka [JOK
https://m.edsoo.ru/ff0a740c

but6mmoreka [JOK
https://m.edsoo.ru/ff0a786¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0a83{2




28

29

30

31

32

33

34

35

36

37

38

BenrecTna"

Kontponbhas pabota 1o teme
"TeruioBble sBiIeHUS. MI3MeHeHMe
arperaTHbIX COCTOSIHMM BeniecTsa'

9HeKTpI/I3aL[I/I$I TCII. I[Ba poaa
SJICKTPHUYCCKUX 3apsa10B

Ypoxk-uccienoBanue
"OnexkTpuszanus T UHAYKIHEH 1
MIPU COMTPUKOCHOBEHUH"

B3anMozeiicTBre 3apsyKeHHBIX Tell.
3akon Kymnona

DIIEKTPUUYECKOE TTOJIE.
HanpsikeHHOCTD 31EKTPUYECKOTO
nosist. [lpuHnun cynepnosunuu
JIEKTPUUECKUX MOJIEN

Hocurenu snexkrpuyeckux 3apsaos.
OnemeHTapHbIi 3apsia. CTpoeHue
aToma

[IpoBOAHUKY U AWAIIEKTPUKH. 3aKOH
COXpaHEHUs 3JIEKTPUUYECKOTO 3apsiaa
Pemenue 3amau Ha npuMeHeHHE
CBOMCTB 3JIEKTPUYECKUX 3apsI0B
DNEeKTPUYECKUN TOK, YCIIOBUS €TO
cyuiectBoBaHus. MicTounuku
AIEKTPUUECKOT0 TOKa

JlelicTBUA 3JIEKTPUYECKOTO TOKa

VYpoxk-uccinenoanue "Jleiicteue

bubmuoreka [JOK
https://m.edsoo.ru/ff0a86ae

bu6nunoreka [JOK
https://m.edsoo.ru/ff0a87e4

bubnuoreka [JOK
https://m.edsoo.ru/ff0a8a0a

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8ef6

bu6nunoreka [JOK
https://m.edsoo.ru/ff0a90cc

but6mmoreka [JOK
https://m.edsoo.ru/ff0a95a4

but6mmoreka [JOK
https://m.edsoo.ru/ff0a96b2




39

40

41

42

43

44

45

46

AIEKTPUYECKOTO TIOJIS Ha
MIPOBOJIHUKH U AUDJIEKTPUKH"

DNIeKTPUYECKHUM TOK B METAJLIaX,
KUJKOCTSIX U ra3zax

DnexTpuyecKas Henb 1 e€
COCTaBHbIE YaCTH

Cuna Toka. JlaboparopHas pabota
"N3mepeHue u peryIMpoBaHe CUIIbI
ToKa"

DIIEKTPUYECKOE HAIPSKEHUE.
Bonermerp. JlabopaTtoprast pabota
"N3mepeHue u peryanpoBaHue
HanpspKkeHus"

ConpoTHBIiIeHNE TIPOBOJIHUKA.
VY 1enpHO€E CONPOTUBIICHUE
BEILIECTBA

JlaGopaTopHnas pabota
"3aBUCUMOCTB DJIEKTPUUECKOTO
COIPOTHBJIEHUS IPOBOJAHUKA OT €T0
JUTMHBI, TIJIOLAAH TONEPEYHOrO
cedeHus u matepuana”

3aBHCHMOCTD CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma st
y4acTKa Lenu

JlaboparopHas pabota
"HccnenoBanne 3aBUCHMOCTH CHITEI
TOKa, UIYIIET0 Yepe3 Pe3UcTop, OT
COTIPOTHUBIICHUS PE3UCTOPa U

0.5

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a9838

but6mmoreka [{OK
https://m.edsoo.ru/ff0a8bd6

bubmuoreka [JOK
https://m.edsoo.ru/ff0a9¢e14

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa738

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa738

but6mmoreka [{JOK
https://m.edsoo.ru/ff0aa44a

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa04e




47

48

49

50

51

52

53

54

HanpsuKeHUs: Ha pe3uctope”

IlocnenoBaTenbpHOE B napauijiCiIbHOC
COCIMHCHHA ITPOBOJHUKOB

JlaGopatopnas pabora "IIpoBepka
NpaBUJIa CI0KEHUS HAMPSDKEHUH
IIPY NOCJIEJ0BATEIBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB"

JlaboparopHas paboTta "IIpoBepka
IpaBUiIa JUIs CHJIBI TOKA IIPU
napaieIbHOM COEJUHEHUHU
pe3uctopon”

Pemenue 3amau Ha npruMeHEHHE
3akoHa OMa AJ1s pa3InyHOro
COCTMHECHUS TIPOBOTHUKOB

PaGota u MoutHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

JlaGopartopHas pabota
"Onpenenenre padoThl U MOITHOCTH
AIIEKTPUYECKOrO TOKa"

DJIEKTPUYECKUE LETH 1
MOTPEOUTEIH SIEKTPHUUECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

[ToaroroBka kK KOHTPOJILHOM paboTe
1o TemMe "DIIEKTPUYECKHUE 3apsbl.
3apspKeHHBIE Tena U UX
B3auMoencTBUs. I1o0CTOSHHBIHN

bubmuoreka [JOK
https://m.edsoo.ru/ff0aaa58

but6mmoreka [JOK
https://m.edsoo.ru/ff0aadle

but6mmoreka [{JOK
https://m.edsoo.ru/ff0aaf8a

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ab124

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab3e0

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab660

bubmuoreka [JOK
https://m.edsoo.ru/ff0abd2c




55

56

57

58

59

60

61

62

AJIEKTPUUYECKUN TOK"

Kontponbhas pabota 1o teme
"DnexkTpruuecKue 3apsabl.
3apsKEHHBIE Tela U UX
B3aumoieicTBus. [locTosTHHBIN
AJIEKTPUYECKUN TOK"

ITocTossHHBIC MArHUTHI, UX
B3aMOJIENCTBUE

VYpoxk-uccienopanue "N3yuenue
MOJIEN MMOCTOSIHHBIX MAarHUTOB"

MarauTtHoe 1osie. MarautHoe 1oJjie
3eMiIH U €ro 3HaYeHUE IS KU3HU
Ha 3emiie

OmnsIT Opcrena. MarauTHoe nosue
AJIEKTPUYECKOro ToKa MaruutHoe
IMOJIC KaTYHIIKHN C TOKOM

[IpumeHeHne JIeKTPOMAarHUTOB B
texauke. JlaboparopHas pabota
"N3yueHue neicTBUSI MAarHUTHOTO
I10JIs1 HA IPOBOJIHUK C TOKOM"

DNeKTpOoABUTATEb TOCTOSTHHOTO
ToKa. VMcronbp3oBaHue
AIIEKTPOJIBUraTeNIed B TEXHUYECKUX
YCTPOICTBAxX U HAa TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue 1 U3yyeHue
paboTHI AJIeKTpoaABUTATENS "

OnbiTel @apazes. 3aKoH

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0abea8

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac3d0

bubmuoreka [JOK
https://m.edsoo.ru/ff0acOba

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

but6mmoreka [{JOK
https://m.edsoo.ru/ff0ac74a

but6mmoreka [{OK
https://m.edsoo.ru/ff0ac86¢



63

64

65

66

67

68

AJIEKTPOMArHUTHOW UHAYKIIAH.
IIpaBuno Jlenua

Onektporereparop. CrocoOsl
MOJTyYEHUS IIEKTPUUIECKON
SHEPruM. DIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPIUn

[ToaroroBka Kk KOHTPOJIBHOM paboTe

10 TeMe "DIIEKTPUUECKHE U
MArHUTHEBIE SBJIeHUS"

KoHTponbHas pabora 1mo teme
"DNIeKTpUUEeCKUE U MarHUTHbBIE
sBJIeHHS"

PesepBHbIii ypok. PaGora ¢
TekcTamu 110 TeMe "TerioBkle
sIBJICHHS"

PesepsHslii ypok. Pabora ¢
TekcTaMu 110 TeMe "IlocTosHHEIH
ANEKTpUYECKUil TOK"
PesepsHblii ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarHuTHeIe
sBJIeHHs"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5

but6mmoreka [{JOK
https://m.edsoo.ru/ff0acb14

but6mmoreka [{OK
https://m.edsoo.ru/ff0accSe

bu6nuoreka [JOK
https://m.edsoo.ru/ff0acdc6




9 KUIIACC

Ne
n/n

Tema ypoka

MexaHn4yeckoe IBUKEHHE.
MarepuanbHas TOUKa

Cucrema orcueta. OTHOCUTEIBHOCTh
MEXaHUYECKOTO IBUKEHUS
PaBHOMEpHOE ITPSIMOJIMHEHOE
JBUYKEHUE

HepaBHoMepHOE npsAMOIUHENHOE
nekenue. CpeaHsis 1 MTHOBEHHAs
CKOpPOCTb

[IpssMOnMHENHOE PaBHOYCKOPEHHOE
JNBUKEHUE. Y CKOpEHUE

CxopocTh TPSMOJIMHEUHOTO
PaBHOYCKOPEHHOT'O JABM)KECHUS.
I'padux ckopoctu

JlaboparopHas pabora
"OnpeneneHue yCKOpeHus Teja npu
PaBHOYCKOPEHHOM JIBHKEHUU I10
HAKJIOHHOH T10CKOCTH"
CBobOoauoe nanenne teil. OnbITI
lanunes

PaBHOMEpHOE ABMMXKEHUE TTO
oKkpy>kHOCTH. [lepron u yacrora

KoanuyecTBO 4acoB

Kourpoasnsie IIpakTnyeckue

H3yYeHust

DJIeKTPOHHbIE
nudposeie
oOpa3oBaTejibHbIE

pecypcebl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad474

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ad19a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad8d4

bubmuoreka [JOK
https://m.edsoo.ru/ff0adb18

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ael76
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oOpamienus. JInaeitHas u yrioBas
CKOpOCTH

[leHTpOoCTpEMUTEIIBHOE YCKOPEHKE
IIepssiit 3ak0oH HproToHa. Bektop
CHJIBI

Bropoii 3akon HeroToHa.
PaBHOelicTBYIOIIAS CHITa
Tpertnii 3akoH HproTOHA.
Cyneprnio3unus cui

Pewrenue 3axad Ha mpuMeHeHUe
3akoHOB HproToHa

Cuna ynpyroctu. 3akoH ['yka

Pemrenne 3agad mo teme «Criia
YOPYTOCTH»

JlabopartopHas pabora
«Ornpenenenne KeCTKOCTH
NIPY>KUHBD)

Cuna tpeHus

Pemenue 3anau no teme «Cuna
TPEHUS

JlabopaTopHas pabora
"Onpenenenue Kod3ppuureHTa
TPEHUS CKOJIbXKEHUS"

Pemrenne 3amgad mo reMe "3aKOHEI
Hprotona. Cuna ynpyroctu. Cuna
TpeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ae612
bu6mmoreka [{OK
https://m.edsoo.ru/ff0ae72a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ae982
bu6mmoreka [JOK
https://m.edsoo.ru/ff0aebbc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aeca2

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0aee28

bubmuoreka [JOK
https://m.edsoo.ru/ff0af738

bubmuoreka [JOK
https://m.edsoo.ru/ff0afa26

bu6mmoreka [{OK
https://m.edsoo.ru/ff0af8be

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afb8e
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Cuna TSHKECTH ¥ 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEHHE CBOOOTHOTO
najeHus

VYpok-koHpepeHuus "JIBmkeHue Ten
BOKPYT TPaBUTAIIMIOHHOTO LIEHTpa
(Conneunas cucrema). ['amakTuku"

Permrenne 3agau o teme "Cuia
TSKECTU U 3aKOH BCEMUPHOTO
Taroreuus"

HepBaﬁ KOCMUYCCKasA CKOPOCTh.
HesecomocTs u MEeperpy3Ku

PaBHOBeCHE MaTepHaTbHOW TOYKH.
AOGCOIIOTHO TBEPIOE TETIO.
PaBHOBecue TBEpIOTO TENa ¢
3aKpEeIIEHHON OChIO BPALCHHUS.
MowmeHT cunsbl. L{eHTp TsKecTH

PaBHOBecue maTepuabHOM TOUKH.
AOGCOIIOTHO TBEPIOE TETIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEeIIEHHON OChIO BPALCHHUS.
MowmeHnT cuinsl. LeHTp TsKecTH

Pemrenue 3amau nmo reme "MoMeEHT
cuisl. LleHTp TsDKECTH"

[ToaroroBka Kk KOHTPOIBHOM paboTe
1o TeMe "MexaHnyeCcKoe IBUKEHHUE.
Bzanmoneiicteue Ten"

KonTponbhas pabota no teme
"MexaHn4yecKoe IBUKEHUE.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af044

bubmuoreka [JOK
https://m.edsoo.ru/ff0af5{8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af33c

bu6mmoreka [{OK
https://m.edsoo.ru/ff0afe36

bubmuoreka [JOK
https://m.edsoo.ru/ff0b02b
4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b040
8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b06ec
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41

BsaumogeiictBue Ten"

Nmnynec Tena. UMmynbsc Cuisl.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYmpyroe u HEynpyroe
B3aUMOJICHCTBUE

Pemenue 3ana4 no teme "3akoH
COXpPaHEHUs uMIryJnsca'

VYpoxk-koH(pepenuus "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"

Mexannyeckasi paboTa ¥ MOIITHOCTh

PaGota cuibl TSKECTH, CUITBI
YOPYTOCTH U CUJIBI TPEHUS

JIaGoparopHas pabota
«Ormpenenenune padboThI CUIIbI TPEHUS
IIPY PAaBHOMEPHOM JIBKEHUU TeJia
10 TOPU30HTAILHON OBEPXHOCTH

CBs13b 2HEprUM U PaOOTHI.
[ToreHimansHas >HEPTUst
Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPIUU

3aKOH COXpaHEHMsI SHEPTUHU B
MEXaHHKe

JlaGopartopHas padota «3yuenue
3aKOHA COXPAHEHUS SHEPTUN
KonebarensHOE IBUMKEHNUE U €TO
XapaKTePUCTHKHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0Ob07fa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b096¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0ag4
bu6mmoreka [IOK

https://m.edsoo.ru/ffOb0db
8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0c32

bu6mmoreka [{OK
https://m.edsoo.ru/ffOb12fe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb185
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3aTyxatromue KojieoaHusl.
BoinyxaeHHble KoeOaHusl.
Pe3onanc

MareMaTryeckuii ¥ py>KUHHBINA
MasTHUKHU

VYpok-uccnenoBanue «3aBUCUMOCTh
nepuoaa KoaebaHun OT KECTKOCTU
MIPYKUHBI U MacChl TPy3a»
[IpeBpanienue 3HEpruu Npu
MEXaHUYECKUX KOJIeOaHMSIX
JlabopartopHas pabora
«OmnpeneneHue 4acTOThI U IEpUoaa
KoJieOaHUH Py >KHHHOTO MasTHUKA

Jlabopartopnas pabota «IIpoBepka
HE3aBUCHMOCTH NepuoJia KojaeOaHHi
rpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl Tpy3a»

Mexanndeckue BoJIHEL. CBOMCTBA
MEXaHU4eCKUX BOJIH. [IpogosibHbIE 1
MONIEPEYHbIE BOJHbI
VYpok-koHpepeHuus "MexaHndyeckue
BOJIHBI B TBEPJOM TEIIE.
CelicMuyecKkre BOJIHBI"

3Byk. Pacnipoctpanenue u
OTpaXkKeHUE 3BYyKa
Ypok-uccienoBanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3ByKa OT

8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b20f0

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0blaec

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe
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62

qacTOTHI"

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
Ypok-koHpepeHus "YIpTpa3ByK u
UHOPa3BYK B IPUPOJE U TEXHHUKE"
ITonroToBka Kk KOHTPOJIBHOM paboTe
1o TeMe "3aKOHbI COXpPaHEHUS.
Mexanunueckue kojaeOaHus U BOJHBI"

Konrtponsnas padora no Teme
"3aKOHBI COXpaHEHMUS.
Mexanunueckue kKojeOaHust U BOJTHBI"

DNEeKTPOMArHuTHOE TOJIE.
ONEeKTPOMarHUTHBIE BOJIHBI
CBoiicTBa 3/IEKTPOMArHUTHBIX BOJIH
VYpoxk-konpepenuus "Llkana
AJIEKTPOMAarHUTHBIX BOJIH.
Hcnons30BaHne 3E€KTPOMarHUTHBIX
BOJIH JII COTOBOI CBA3U"
VYpok-uccnenosanue "M3ydenne
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIIBI0 MOOMIIBHOTO TenedoHa"
Pemenue 3ana4 Ha onpeneseHue
YaCTOThl U AJTUHbI
AJIEKTPOMAarHUTHOW BOJIHBI
DneKTpoMarHuTHas pupoJia CBETa.
CxopocTts cBeta. BonHoBbIE
CBOMCTBA CBETA

Hcrounuku ceera. [IpsmonuneitHoe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25{0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2abe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2c6¢

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b31d
0

bu6mmoreka [IOK
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pacrpocTpaHeHHe CBeTa. 3aTMEHUS
Connua u JlyHst

3aKoH OTpaXke€HUsI CBETA. 3epKala.
Pemenue 3aga4 Ha npuMEHEHHE
3aKOHA OTPaKEHUS CBETa

[Ipenominenue cBera. 3aKkoH
MIPEIOMIICHUS CBETA

[TomHOE BHYTpEHHEE OTpakeHue
cBeTa. Vcnonb30BaHue MOJHOIO
BHYTPEHHETO OTPAKECHHUS B
OINITUYECKUX CBETOBOJAX

JlabopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH yTJia
MIPEJIOMJIEHHUSI CBETOBOIO Jy4a OT
yIJIa MaJieHUs] Ha TPAaHUILE 'BO3TyX-

CTEKJIO
VYpoxk-koHpepeHus

"M cnoJib30BaHKEe IIOJTHOIO
BHYTPEHHETO OTPAKECHUS:
CBE€TOBOAbI, OIITUKOBOJIOKOHHAA
CBS3L"

JInu3pl. OnTHYecKas CHiia JIMH3bI

[TocTpoenue n3o0paxeHU B TMH3AX

JlaboparopHas pabora
"Omnpenenenne GpoKycHOTO
PacCTOAHNA U ONTUYECKON CHIIBI

https://m.edsoo.ru/ff0b365
8

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0b38c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3aea

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3cSc

bubmuoreka [JOK
https://m.edsoo.ru/ff0b3{2¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b444a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b420
6
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cobuparomed TUH3b1"

Ypok-koHpepenus "OnTuueckue
JIMH30BBIE TPUOOPHI"

I'ma3 xak onTuyeckas cucrema.
3penue

VYpok-koudpepenius "JlepexTor
3penusi. Kak coxpanuts 3penue"”
Pa3noxxenue 6enoro cBeta B CIIEKTP.
Omnertel HetoTona. Croxenue
CIIEKTPANBHBIX I[BETOB. Jlucmepcus
cBeTa

JlaGopaTopHas padota "OIBITHI 11O
Pa3IokKEHUIO OETIOT0 CBETa B CIIEKTP
Y BOCTIPUSITHIO I[BETA MPEIMETOB MIPH
WX HaOJIOJICHUN Yepe3 [IBETOBBIC
¢bunbTpe"

VYpoxk-npaktukym "BoiHoBBIE
CBOICTBA CBETA: AUCIIEPCHS,
untepdepenus u nuppaxus'
Omnwitel Pe3epdopna u mtanetapuas
MOJIeTIb aToMa

ITocrynartel bopa. Mozgens atoma
bopa

Hcnyckanue 1 morjouieHue cBera
atomoM. KBauThbl. JInneliuaTeie
CHEKTPbI

VYpok-npaktukym "Habmonenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c0a7e

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0b468
4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c0f4dc

bubmuoreka [JOK
https://m.edsoo.ru/ff0c0e2a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c12a8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c144c¢

bu6mmoreka [{OK



81

82

83

84

85

86

87

88

89

90

91

92

CIIEKTPOB UCITyCKaHUA"
PagnoakTHBHOCTE U €€ BUILI

Crtpoenue aTOMHOTO sijipa.
Hyxknonnast Mmogens

PanuoaktuBHbBIE IpEBpaLCHUS.
N30TOomEs!

Pemrenne 3agad mo reMe:
"PapnoakTuBHBIE NpeBpalleHus’

'
[Tepuon nonypacnana
VYpoxk-koHpepeHus
"PannoakTuBHBIE U3TyUYEHUS B
IIpUPOJIE, MEAULIMHE, TEXHUKE"
SnepHblie peakiyu. 3aKOHbI
COXpPaHEHUS 3apsSA0BOTO U
MAacCOBOT'0 YHCE

DHeprust CBS3M aTOMHBIX sIJIEP.
CBs13b Macchl U SHEPTUU

Pemenue 3amau no reme "Snepueie

peakuuu"

Peakuuu cuHTe3a U 1eJICHUS SIEp.

Uctounuku sueprun CoJiHIa U 3BE3]T

VYpok-koudepennus "SAnepHas
sHepreTuka. JlencTaus
PaAMOaKTUBHBIX U3ITyUYEeHUN Ha
YKUBBIE OpraHU3MbI"

[loaroroBka Kk KOHTPOJILHOU paboTe
110 TeMe "DJIEKTPOMAarHUTHOE TOJIE.

https://m.edsoo.ru/ff0c1550
bu6mmoreka [IOK
https://m.edsoo0.ru/ff0c1672
bubmuoreka [JOK
https://m.edsoo.ru/ff0c18ac

bubmuoreka [JOK
https://m.edsoo.ru/ff0clal4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c1b4a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1¢c58

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1d7a

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c223e
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DNEeKTPOMArHUTHBIC BOJTHBI.
KBauroBrie sBiaenus"

Konrtponsnas padora no Teme
"DNeKTpOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHHIC BOJTHBI.
KBanrtoBsie siBeHus"

IToBTOpenue, o0o0mIeHHE.
JIabopatopHbie pabOTHI IO KYypCy
"B3anmonencTBue Tea"

IToBTOopenue, 00o0meHue. Pemenne
pacyeTHBIX U Ka4YeCTBEHHBIX 3a]a4
o teme "TeroBsie nporecch”

[ToBTOpenue, 06o61eHue. Pemenue
pacUeTHBIX U KaUeCTBEHHBIX 33]a4
o teme "KII/] TermoBbix
nBurarencit"

[ToBTopenue, o6o0menue. Perenne
pacYeTHBIX U KaYeCTBEHHBIX 33]1a4
o Teme "KIIJ] anekrpoycranoBok"
IToBTOpenue, o0o0IIeHHE.
JIaGopatopHble pabOTHI IO Kypcy
"CBeToBbIC sABICHHS"

[ToBTOpenue, 0600meHne. Pabora ¢
TEKCTaMU 10 TeMme "3aKOHBI
COXpaHEHUs B MeXaHUKe"
[ToBTOpenue, o600meHue. Pabora ¢
TexcTaMu 110 TeMe "Koebanus u
BOJHBI"

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2a22

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2¢52

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2d6a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2e82



[ToBTOpenue, o600meHne. Pabora ¢

101 TeKcTaMH 110 TeMe "CBETOBLIE 1 bubmmorexa LOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS

[ToBTOpenwue, o600meHue. Pabora ¢
102 TexcTaMu 110 TeMe "KBaHToBas u 1
snepHas puzmka"
OBILEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102 3 27






YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA

®dusuka: 7-i knacc: 6a30BbIil ypoBeHb: yueOHUK - [leppimkun .M., BaHoB
AN.

®dusuka: 8- kiacc: 6a30BbIil ypoBeHb: yueOHUK - [leprimkun V.M., BanoB
AN.

®usnka: 9-i1 kimacc: 6a30Bblil ypoBeHb: yueOHUK - [leppimkud .M., ['HyTHHUK

E.H., UsanoB A.U., Iletpoa M. A.

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

https://bit.mob-edu.ru

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

https://bit.mob-edu.ru






