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MNOACHUTEJIbBHAA 3AIIMCKA

ConepxaHue MporpaMMbl HalpaBiIeHO Ha (OPMHPOBAHHUE €CTECTBEHHO-
HAy4YHOM TPAMOTHOCTH YyYalllUXCS MW OpraHU3alMI0 U3y4YeHuss (Qu3uku Ha
NEATENbHOCTHON OCHOBE. B HeEll yUYWTBHIBAIOTCS BO3MOXHOCTH IIPEIMETa B
peanuzauuu TpedoBanuii PI'OC OOO K ™IaHUPYEMBIM JIMYHOCTHBIM U
METaIlpeAMETHbIM pPE3yJIbTaTaM OOYyYEHHUs, a TaKKe MEXIPEIMETHbIE CBS3H
€CTECTBEHHOHAYYHBIX y4YEOHBIX MPEIMETOB Ha YpOBHE OCHOBHOTO OOIIIEro
oOpazoBanus. Ha 0Gaze LlenTpa o00pa3oBaHHs €CTECTBEHHO-HAyYHOU U
TEXHOJIOrMYeCKOM HampaBieHHocTell «Touka pocta» obecrieunBaeTcst peann3anus
0o0pa3oBaTENbHBIX  NPOrPAMM  €CTECTBEHHOHAYYHOM UM  TEXHOJIOTMYECKOU
HAIPaBIEHHOCTEH, 3aKOHOJATeNbcTBA B cepe oOpa3oBaHMs U C y4ETOM
pekoMmeHaanuii DenepanbHOro omneparopa ydyeOHOro mpeamera «DuzMKay.
Hcnonp3oBanue o6opynoBanus «Toukd pocTay TMpU pean3alid  JTaHHOU
IpOrpaMMbl TO3BOJISIET CO3/aTh YCIOBHUS JUIsl (DOPMHUPOBAHUS y YHALIUXCS
€CTECTBEHHO-HAYYHOH, MAaTeMaTH4eCcKoW, WH()OPMAIMOHHOW  TI'PAMOTHOCTH,
dbopMupyeTcss KpPUTHUECKOE M KpPEaTUBHOE MBIIIICHHE, COBEPIICHCTBYIOTCS
HAaBBIKM €CTECTBEHHO-HAYYHOM HAIIPaBJIECHHOCTH, a TAK)KE IOBBIIIAETCS KAYECTBO
oOpa3oBaHUsI.

[Iporpamma 10 (u3uKe Ha YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE IOJIO)KEHH M TPeOOBAaHMI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30oBaTEIbHOM HPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a takxe ¢ yu€ToM (eaepanbHOil padbodeit mporpaMMbl BOCIIUTAHUS U
Konuenmuu npenogaBanust yueoHoro npeamMera «Dusnxay.

Copepxanve mnporpammbl 10 (U3MKE HAMpaBleHO Ha (HOPMUPOBAHME
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOyYarolUXCsli M OPraHu3alio U3Yy4YeHUs
¢bu3MKN Ha JAESITETPHOCTHON OCHOBE. B mporpamme mo (u3uke y4YHTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpeamera B peanusainuu TpedoBanuii ®I'OC OO0 «
MJIAHUPYEMBIM JIMYHOCTHBIM U METANpeIMETHBIM pe3yJibTaTaM OOy4YeHHUs, a TAaKKe
MEXIPEIMETHBIE CBA3M E€CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma o (pu3uke ycTaHaBIMBAET paclpeereHue yueOHOro Marepuania
1o rojam oOyuyeHus (1o Kjiaccam), MpejuiaraeT MpUMEpPHYIO MOCIeI0BaTEIbHOCTD
U3Y4YEHUSI TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOIO COACPKAHUSA U
y4éTe BO3pPACTHBIX OCOOCHHOCTEH 00YyJarOIIIXCs.

[IporpaMmma mo Qu3uke pa3zpaboTaHa € LENTbIO OKa3aHUS METOIUYECKOU
MOMOILY YYUTEIIO B CO3JaHUU padoyveil MporpaMMebl 0 y4eOHOMY MTPEAMETY.

®u3rKa ABISETCS CUCTEMOOOPA3YIOIINUM AJIsI €CTECTBEHHOHAYUYHBIX yU4eOHBIX
IPEIMETOB, IMOCKOJBKY (U3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U
SBJICHUN, W3y4YaeMbIX XHMHEH, OHOJOrMel, acTpOHOMHEH U  (PuU3HUIECKON
reorpaduell, BHOCHT BKJaJ B €CTECTBEHHOHAYYHYIO KapTUHYy  MHpa,
MpeJ0CTaBsieT Hauboisiee sICHble oOO0Opa3lbl NPUMEHEHUS HAy4YHOro METoAa



MO3HAHMS, TO €CTh CII0C00a MOIy4YeHUS JOCTOBEPHBIX 3HAHUN O MUDE.

OpnHa W3 TIaBHBIX 3aJad (PU3HUECKOro oOpa3oBaHHsI B CTPYKType OOIIero
oOpa3oBaHMsI COCTOUT B (POPMUPOBAHHUU €CTECTBEHHOHAYYHOM TI'PaMOTHOCTU U
MHTEpeca K HayKe y 00yJarommxcsl.

Nzydyenne ¢usukn Ha ©0a30BOM ypOBHE TMpEANOaracT OBJAJCHHUE
CIIEIYIOMUMHA KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMU €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSATH SIBIICHUS;

e OIICHUBATh U MIOHUMATh OCOOCHHOCTH HAy4YHOTO UCCIICIOBAHUS;

e UHTEPNPETHPOBATH  JAaHHbIE W  HCIONb30BaTh  HAyYHBIC
J0Ka3aTeNbCTBA JUIS MOJYYCHHS BHIBOIOB.

[enmn wu3yueHuss (PU3MKM Ha YypPOBHE OCHOBHOTO o00I1ero oOpa3oBaHUs
onpeneneHsl B Konmenmuu mnpenogaBaHus yudeOHoro mnpeamera «Dusnkay B
oOpa3oBaTenpHbIX oOpranum3zauusax Poccuiickoit ®enepanuu, pealn3yroLUX
OCHOBHBIE  00I1I€00pa30BaTENbHBIE MPOrPaMMBbI, YTBEPXKIEHHOW  pelICHHEM
Konnernn MunuctepcrBa npocsemienus Poccuiickoit @eaepannn (IpoTOKOI OT 3
nexadps 2019 r. Ne [1K48H).

eau uzyvyeHus Gpu3nKu:

e IMpPHOOPETEHHWE HUHTEpeca U CTPEMIICHUS OOyYaroIIMXCS K HAyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJI€ TTO3HAHUS U (DOPMUPOBAHHE
HCCIIEIOBATENILCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHHSIM;

e (dopmupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3YYCHHS
OCHOB CTPOCHHMS MaTepuu U GyHIaAMEHTAIbHBIX 3aKOHOB (PU3UKHU;

e (QopMupoBaHUE TPEACTABICHUN O POJIU (U3UKU JUISI PA3BUTHUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTH;

e pa3BUTHE TPEACTABIEHUH O  BO3MOXHBIX  chepax  Oymymieit
npo(hecCHOHABHON N1eATENbHOCTH, CBSI3aHHOM C (PU3MKOM, MOArOTOBKA K
JanbHeeMy 00y4eH!IO B 3TOM HaIPaBJICHUH.

JlocTkeHHe 3TUX Iesield MporpaMMbl IO (U3MKE HA YPOBHE OCHOBHOIO

o01ero 00pa3oBaHus 00€CIIEYNBACTCS PEIICHUEM CIISAYIONINX 3a4a4:

e TMpHOOpETeHHWE 3HAHUW O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHHYECKUX, TEIUIOBBIX, JJIGKTPUYCCKUX, MATrHUTHBIX U KBAaHTOBBIX
SIBIICHUSX;

e MPUOOpPETEHHE YMEHHUM ONMUCHIBATH U OOBACHATH (DU3NUYECKUE SIBICHUS C
MCIIOJIb30BaHNEM MOTyUYEHHBIX 3HAHUM;

e OCBOCHHME METOAOB pEIICHUS MPOCTEHIIMX pacu€THBIX 3aJad ¢
UCIIOJIb30BaHUEM (DU3UYECKUX MOJIeJIeH, TBOPYECKUX M  IMPAKTHKO-
OpUEHTHPOBAHHBIX 33]1aY;

e Ppa3BUTHE YMCHHI HAOIIOAATh MPUPOIHBIC SIBJICHUS M BBIMTOIHATE OIBITHI,
nabopaTopHble PabOTBI ¥ JKCIIEPUMEHTAIBHBIC HCCICIOBAHUA C



HCIIOJIb30BAHUEM U3MEPUTENIbHBIX PUOOPOB;

e OCBOCHHE NPUEMOB pabOTHl ¢ MHPOpMaLUEll (PUINIECKOrO COJIEpIKaHus,
BKJIIOYAsi HMHPOPMALIMIO O COBPEMEHHBIX JOCTUKEHUSX (PU3UKHU, aHATU3 U
KPUTHUYECKOE OIICHWBaHNE WH(OPMAIIUH;

e 3HAKOMCTBO cO c(epamu mpodeccuoHaIbHOMN AeSTeNbHOCTH, CBI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJIOTHSIMHU,

JTOCTIKEHUSX (PU3UYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHus oTBOAUTCS 238 "acoB: B 7 kiiacce — 68 yacoB (2 yaca B HefleNI0), B 8
Kiacce — 68 yacoB (2 vaca B HeAemo), B 9 kinacce — 102 ygaca (3 yaca B HEACIHIO).

[Ipeasnaraemelil B nmporpamMMme 1o (U3HMKE MEepeyeHb Ja0OpaTOPHBIX padoT U
OTIBITOB HOCUT PEKOMEHIaTEIbHbBIN XapaKTep, YUUTEIb JIeJaeT BbIOOp MPOBEICHUS
7a00paTopHbIX PAOOT W OMNBITOB C YYETOM HMHAMWBHIYAIBbHBIX OCOOEHHOCTEM
00y4aroluxcsl, CIIUCKa SKCIEPUMEHTANIBHBIX 3aJlaHUM, MpeJiaraéMblX B paMKax

OCHOBHOI'O ITOCYJapCTBCHHOI'O 3K3aMcCHa 110 (I)I/I3I/IK6.

Ilepeuennb o6opynoBanus “Touka pocra”

Nenn
/
I

HanmenoBanue
MMYIIECTBA

Koin-Bo

LHUDPPOBAS JIABOPATOPHUSA 110 ®PU3UKE
VILAB

1 BectipoBOIHOM MYJTBTUIATYUK C 6-10 BCTPOCHHBIMU
maryukamMu 1 mT.

2 KOHCTpYKTOp J1s1 IPOBEACHUS SKCIIEPUMEHTOB |
KOMILIL.

3 USB ocuumnorpad IByXKaHaJIbHBIN ¢ TUaa30HOM
n3mepenus ot -10 1o +10 B 1 mr.

4 KaGens USB coenunutenbHbiil 1 mrT.

S 3apsiqHOE yeTpoiicTBO ¢ KabemeM miniUSB 1 mir.

6 Ananrtep Bluetooth Bepcun e Hke 4.1 Low
Energy 1 mr.

7 KpaTkoe pykoBOJCTBO M0 3KCIUTyaTanuu 1 mrT.

8 IIporpamMmMHOe obecrieuenune Ha Qurent-Hocutene 1
[IT.

9 MeTtonuyeckue peKOMEHIAIMH 110 padoTe C
dposoit maboparopueit (40 padot) 1 mir.

«OI'D-naboparopuu o GpusmKe» 7 TeMaTUYECKUX
HaOOpOB

PoboToTexunaeckuit Habop KJIINMK/
OOpazoBarenbHbI KOHCTPYKTOP JJIsl IPAKTUKU
0JI0YHOTO IPOTPAMMHUPOBAHUS C KOMILIEKTOM
TaTYNKOB

[udposast maboparopwus no pusuke Releon ¢
YCEUEHHBIM KOHCTPYKTOPOM
(ype3anHast)( CICIKOMILICKTAITHS)

IIpoextop

HoyT0yx

OCHOBAaHHBIMHM HaA



https://smartkub.ru/product-category/czifrovye-laboratorii-vilab/




1. COAEP’)KAHUE OBYYEHUA
7 KIIACC

Pazgen 1. ®u3uka u eé poJib B NO3HAHMH OKPYKAKIIEr0 MUPA.

®usuka — Hayka o mnpupoxe. fABneHusa npuponbl. PU3NUECKUE SIBICHUSA:
MEXaHHYECKHUE, TEIJIOBBIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

Ouznyeckue BenuuuHBL M3Mmepenue ¢usnyeckux BenuyuH. Dusmueckue
npu6opsl. [lorpenHocTs U3Mepennit. MexayHapoaHas cucTemMa eJIMHUIL.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKd M3y4alOT MPUPOAY.
EcTecTBeHHOHAyUHBI METOJ TO3HAHMS: HAOJIOJIEHUE, IMOCTAaHOBKA HAYYHOIO
BOIPOCA, BBIJIBUKEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIIOTE3, OOBSICHEHHE
Habmoraemoro sBreHus. Onrcanne PU3NIECKUX SIBJICHUHA C IOMOIIBIO0 MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHndeckue, TEIJIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. ®usudeckue mpuOOPHI U MPOIEAypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM H

ur(pOBBIM TPHUOOPOM.
Jlabopamopnwie padbomot u onvimel.
1. OmnpexeneHue LEHBI I€IEHUS KAl UK3MEPUTEIBHOTO NpUOOpA.
2. H3mepeHue paccTOsTHUM.
3. M3mepenue 00bEMa KUJIKOCTU U TBEPIOTO Tea.
4. OmpeneneHue pa3MepoB MaJIbIX TE.
5. M3mepenue TeMmneparypbl INpU MOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
NaTYMKA TEMIIEPATYyPBhI.

6. lIpoBeneHue mccnenoBaHus MO MPOBEPKE THIIOTE3BI: AANBHOCTH IOJETA
[apuKa, MyIMEeHHOTO0 TOPU30HTAIBHO, TeM OOJIbIIe, YeM OOJbBIIe BHICOTA
MyCKa.

Paznen 2. [lepBoHavyajibHbIE CBeIeHUS O CTPOEHUH BelecTBA.

CrpoeHue BellecTBa: aTrOMbl M MOJIEKYJb, WX pa3Mmepbl. OIbITHI,
JOKa3bIBAOIINE JUCKPETHOE CTPOEHUE BEIIECTBA.

JIBmxkeHne yactui BemecTBa. CBs3b CKOPOCTH JABWKCHUSA YACTHUI[ C
temneparypoil. bpoyHoBckoe nBrkeHue, auddysus. B3aumoneiictBue yacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKHBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEU U TBEPIBIX
(kpucTaymmnyeckux) Tesi. B3auMocBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HbIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJEKYISPHBIM CTpoeHHeM. OCcOOCHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

1. HaGnrogenue 6pOyHOBCKOTO IBMKCHHSL.



2. HaGmonenue nuddysun.
3. HaOmiomenune ~ sBmeHWi,  OOBSACHAIOIIMXCA  NPUTHKCHUEM — WIH
OTTAJIKUBAaHUEM YaCTHI] BEUIECTBA.

Jlabopamopnuie pabomot u onvimel.

1. OueHka jJuaMeTpa aroMa METOAOM PSAA0B (C  HCMIOJIb30BaHUEM

dotorpaduii).
2. OnbITHI IO HAOJIOICHUIO TEMJIOBOTO PACIIMPEHHUS Ta30B.
3. OmnbITHI 110 0OHAPYKEHUIO ICUCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHUS.
Pa3pgen 3. /IBu:keHMe U B3anMOAelicTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBHXKCHUE.
Cxopoctb. CpenHsisi CKOpPOCTh MPU HEPABHOMEPHOM JBWKEHHUM. Pacyér mytu u
BPEMEHU JBUKCHHUS.
SBneHne WHepuMH. 3aKOH HMHEpUUH. B3auMoaencTBHE TeNl Kak NpUYMHA
M3MEHEHHSI CKOPOCTH JBHXEHHUsI Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHUIIC
o0BEMa BellecTBa.
Cuita Kak XapakTepucTHUKa B3auMojAeicTBUs Tesl. Chjla ynpyrocTd M 3aKOH
I'yka. M3mepeHune cuiibl C MOMOIIBIO JUHAMOMETpA. SIBJICHHE TATOTEHUSI U CUJia
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocts. CrioxeHne
CWJI, HANPABJICHHBIX IO OJHOM IpsiMoM. PaBHOmencTByromas cui. Cuia TpeHHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHne B IpUPOJE U TEXHUKE.
Hemoncmpauyuu.
1. HabGnrogeHne MeXaHUYECKOTO JIBIXKCHHUS Tea.
2. H3MepeHue CKOpOoCTH MPSIMOJIMHENHOTO IBUKEHUS.
3. HaOmronenue siBjeHUS HHEPIIUU.
4. HabmroieHre n3MEeHEeHUsI CKOPOCTH IIPU B3aUMOJICHCTBUH TE.
5. CpaBHeEHUE Macc IO B3aUMOJICUCTBUIO TEI.
6. CnoxkeHue Cuil, HaNpaBJIEHHBIX IO OAHOM MPSAMOIL.
Jlabopamopnwie padbomot u onvimel.
1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO JIBMKEHUS (IIapUKa B KUJIKOCTH,
MOJICIIU AJIEKTPUUIECKOT0 aBTOMOOUJIS U TaK Jajee).

2. Ormpenenenne cpeaHel CKOPOCTH CKOJIBKEHHsI OpycKa WM IIapuKa o
HAKJIOHHOU IUIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO Tea.
OnBITHL, TEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTsOKEHUS (AehopMarivm)
MPY>KUHBI OT MPUII0KEHHOMN CHUJIBL.

5. ONBIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJBXKEHUS OT
BEca TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. /laBiieHue TBEPABIX TeJ, ) KUAKOCTEH U Ia30B.



Hasnenne. CriocoObl yMEHBIICHUS U YBEIMUCHUS NaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJE€HUsI raza or o0bEma, Temmeparypsl. llepenaua naBneHus
TBEPABIMU TEJIAMM, JKUIKOCTAMM M TaszamMu. 3akoH Ilackaia. IIHeBMaTmueckue
MalIiHbl. 3aBUCUMOCTb JABJICHHS KHUAKOCTH OT INIyOMHBI. ['MapocraTHueckuii
napajokc. Coolmiaromuecs: cocyibl. [ uapaBpinuecKkie MeXaHu3Mbl.

AtMmocdepa 3emuin U atmocepHoe naBieHHe. [IpUUMHBI CyIIECTBOBAHHS
Bo3AylHOM oOonouku 3emuu. OnbiT Toppuuemnu. M3mepenue armocdepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAL.
[TpuOops! 17151 U3MEpEHHsI aTMOCPEPHOTO TABIICHUSI.

JleficTBUE KUAKOCTH U ra3a Ha NOTPyKEHHOE B HUX TeJ0. BrlTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. BozayxomnnaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTb JIaBJIEHUS I'a3a OT TEMIIEPATYPHIL.

[lepenayda naBiaeHUs )KUIKOCTBIO U Ta30M.

Coobmiaroiuecs CoCybl.

I'mpapaBamyeckumii mpece.

[IposiBnenue nericTBust aTMOCHEPHOTO TABICHUS.

3aBUCUMOCTH BBHITAIKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YacTU
TeJa U MIOTHOCTH KUJKOCTH.

o Uk w N e

PaBeHCTBO BBITATKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBHe IJIaBaHMs TeJ: TJIaBaHHWE WIM MOTPYKEHUE Tel B 3aBUCUMOCTH
OT COOTHOIIEHUS MIOTHOCTEN TeJa U HKUJKOCTH.

Jlabopamopnvie padbomot u onvimel.

1. HccrnenoBanue 3aBUCUMOCTH Beca TeJia B BOJIE OT 00bEMa MOrpyKEHHOMU B
AKUJKOCTh YaCTH TEJIA.

2. OmpeneneHue  BBITAIKUBAIOMICH CUJIbI, JCHUCTBYIOIIEHM HA  TENO,
MOTPYKEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, AEHCTBYIONIECH Ha TEIO
B JKHUJIKOCTH, OT MAaCChI T€JIa.

4. OmbITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JNEUCTBYIOUIE Ha TeI0 B JKUJIKOCTH, OT OOBEMa NOrpy>KEHHOM B
AKUJKOCTb YaCTH TEJIa U OT IJIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBanue apeoMerpa WM KOHCTPYUPOBAaHHE JIOOKH H
OIIpELICJIEHUE €€ IPY30II0JbEMHOCTH.

Paszpnes 5. Padora 1 MOIIHOCTH. JHEPIUs.

Mexannueckas padota. MOIIHOCTb.

[IpocThie MexXaHWU3MBI: pbIUar, OJIOK, HAKJIOHHAs ILIOCKOCTh. IIpaBmiio

paBHOBecus pbryara. [IlpumeHeHue nmpaBusia paBHOBECHUS pbldara K OJIOKY.



«3onmoroe mpaBwio» MexaHuku. KIIJI mnpocteix MexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckass »Heprusa. KunHernueckas M IMOTEHUUAJIbHAs HSHEPrUA.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW 3HEPTUU B IPYTroi. 3aKOH COXPAaHEHUS
DHEPIrUU B MEXAHHUKE.

Jlemoncmpayuu.

1. [IpuMepsl TPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomot u onvimel.

1. Omnpenenenue paOOThl CHIIBI TPEHUSI MPU PABHOMEPHOM JBUKEHUU TeJa

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue yciioBHi paBHOBECHS pblUara.
3. M3mepenue KIIJl HaKITIOHHOM TIJIOCKOCTH.

4. H3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOU SHEPTUH.
8 KIIACC

Paspnes 6. TenuioBble siBJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYJISPHO-KUHETUYECKOM TEOPUU CTPOCHUSA
BemecTBa. Macca M pa3mepsl aTOMOB M MOJIEKYJ. OIBITHI, MOATBEPKIAOIINAE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKHUHETUYECKON TEOPHUH.

Mopaenu TBEPAOTO, JKUAKOTO U Ta3000pa3HOTO COCTOSTHUW BEIIECTBA.
Kpucrannmaeckue u amopdusie Tena. OObsCHEHHE CBOICTB T'a30B, KUIKOCTEH H
TBEPABIX TEJI HA OCHOBE IOJOXKEHUNW MOJIEKYJISIPHO-KUHETUYECKON TEOpHH.
CmauuBaHK€e U KaWJUISIPHBIC SIBJIEHUA. TEIIOBOE PACIIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHUKECHHS
gactuill. Buytpenusisi sHeprus. CmocoObl W3MEHEHHMsS BHYTPEHHEHW OJHEPIHH:
Terionepeaaya 51 COBEpUICHUE paboTHI. Bunpl TETUIONEPENAYU:
TEIUIONPOBOAHOCTh, KOHBEKIIMS, U3ITyUEHUE.

KonudecTBo TemyioTel. YenabHas TEIIOEMKOCTh BEIIECTBA. TeMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIsioBoro OanaHca. IlnaBinenue wu
OTBEPACBAHHE KPUCTAUIMYECKMX BEHIECTB. YJElIbHAasg TEIUIOTA IUIABJICHUS.
[TapooOpazoBanne u koHaeHcarus. Mcmapenme. Kunenwme. YnmenpHas Teriora
napooOpa3oBaHusi. 3aBUCHMOCTh TEMIIEpATypbl KHUIIEHHS OT aTMOC(EpHOro
JABJICHHUSL.

BrnaxxnocTtbs Bo3myxa.

DHeprus TOIUINBA. Y AeNbHAs TEIJIOTa CTOPAHUSL.

[Ipununel pabotsl TerioBbix aurareneit KIIJ[ TeroBoro nBurartess.
TennoBble IBUTATENH U 3aIIUTA OKPYKAOIIECH CPEIbI.

3aKOH COXpaHEHHUS U MTPEBPAILECHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpauuu.

1. HabGmrogenue 6poyHOBCKOTO JIBHIKECHHUS.
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10.
11.
12.
13.

Hab6nronenune qud dysum.

HaGnronenue sBiIeHU CMaYMBaHUS U KaTUJUTAPHBIX SIBJICHUH.
HalGnronenue TermoBoro pacuimpeHus Tell.

N3meHeHne naBieHus raza Mmpu U3MEHEHUU 00bEMaA M HArpeBaHUU WU
OXJIAKICHUU.

[IpaBuiia u3mMepeHus TEMIEPaTyphI.

Buael Tenmonepenaun.

OxJtayxaeHue Mpy COBEPIIIEHUH pabOTHI.

HarpeBanue mpu coBepIiieHUH padOThl BHEIITHUMH CHJIAMHU.
CpaBHeHHE TEIIIOEMKOCTEN PA3JINYHBIX BEIIECTB.
HaOmronenne kuneHus.

Hab6nronenue mocTostHCTBA TEMIIEPATYPHI P TUIABJICHUH.
Mopgenu TEeII0BBIX IBUTaTEIICH.

Jlabopamopnuie pabomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITHI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJIIPHOTO MTPUTSKEHHUS.
OMBITHI 10 BRIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WJIU caxapa.
OnbITEl O HAONIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.

Omnpenenenre TaBICHNUS BO3AyXa B OAUTOHE MITTPHIIA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABIICHUS BO3/yXa OT €ro
00BbEMa U HarpeBaHUS WU OXJIaXKICHUS.

[IpoBepka runoTe3sl IMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenne w3MeHEHHS BHYTPEHHEH OJHEPIHMHM Tella B pPe3yJbTaTe
Terionepeayu U paboThl BHEIIIHUX CHUJL.

UccnenoBanue sBieHUs TEIIOOOMEHA TTPU CMEITMBAHUM XOJIOJIHOU U
ropstue BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIJIOTHI, TOJYYEHHOTO BOJAOW  MpHU
TEIJI000MEHE C HArPEThIM METANIMYECKUM IIHIIMHIPOM.

Onpenenenre yaenbHON TEINIOEMKOCTH BENIECTBA.

HccnenoBanue npouecca UCapeHus.

Onpenenenne OTHOCUTEILHOM BIA)KHOCTH BO3TyXa.

Onpenenenne yaenbHOM TEIUTOTHI MIABJICHUS JIbJA.

Paszpges 7. JieKTpu4YeCcKUe M MATHUTHBIC SIBJICHHS.

Onextpuszanus Ten. J[Ba poxa 3JIEKTPUYECKHMX 3apsaoB. B3aumonencTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TEJ OT BEJIMYHMHBI 3apAJI0B U PACCTOSHUA MEXK]Ty T€JIaMu).

Onextpuyeckoe nose. Hanpspk€HHOCTH anexkTpuyeckoro mnons. IlpuHoun
CYIEPIO3ULIMH AIEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA SJICKTPUYECCKAN 3apsi.
Crpoenne aroma. IIpOBOOHMKM W JOUDNEKTPUKU. 3aKOH  COXPAaHEHUS
AJIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOrO TOKA.
HNcTtouHuKku MOCTOSSHHOTO TOKAa. JIeMCTBUSI AIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B JKHIKOCTSX U ra3ax.

Onektpuueckass umenb. Cwia TOka.  DJEKTPUYECKOE  HAIPSIKCHHE.
ComnpoTuBiieHHE NPOBOJHHKA. YIETbHOE COMPOTUBJIEHUE BeHlecTBa. 3akoH Oma
o yyactka nenu.  [locnegoBarenbHOe W mapajuieibHOE — COCIMHEHMUE
MIPOBOIHUKOB.

PaGota u MONIHOCTH JJIEKTpUYECKOrO Toka. 3akoH JDxoyms—JIeHna.
DneKTpUYecKue 1enu U MOTPEeOUTEIN AIEKTPUIECKOM sHeprun B ObITy. KopoTkoe
3aMBbIKaHHUE.

[ToctostHHbIE  MarHuThL.  B3auMOJENCTBUE  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe nosne. MarHuTHoe noJie 3eMJIM U €r0 3HAYEHHE IS KU3HU Ha 3eMJIe.
OneiT  Opcrena. MarautHoe moJe  JJIEKTpUYecKoro Toka. [Ipumenenwne
AJIEKTPOMArHUTOB B TEXHUKE. JIEMCTBME MAarHUTHOIO I10JIS1 HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENIb MOCTOSTHHOIO TOKa. Vcronb30BaHUE SIEKTPOJBHUraTesic B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omnebitel @apanes. SABneHue >NeKTpOMarHUTHOW UHAYKIUU. [TpaBuio Jlenna.
DIIEKTpOreHepaTop. Cnioco0bl ITOJTy4YECHUS AIEKTPUIECKOU DHEPIUH.
DJIIEKTPOCTAHIIUU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Hemoncmpauuu.

DJeKTpu3anus Tell.
JIBa pona 3JIeKTpUIECKUX 3apsA 0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEIL.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTaTUYECKAsI UHIYKIIHSL.
3aKOH COXpaHEHHUS SIIEKTPUUECKUX 3aPSAI0B.
IIpOBOIHUKY U JUATIEKTPUKH.
MoienmupoBaHue CUITOBBIX IMHUH 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSTHHOTO TOKA.
JIeCTBHS DIIEKTPUUYECKOTO TOKA.
. DNEKTPUYECKUH TOK B KHUJIKOCTH.
. 'a30BbIi1 pa3ps.
. 3mepeHnune cuiibl TOKa aMIIepMeTpOM.
. I3mepeHnne 31eKTpuYeCcKOro HalpsKEeHU BOJIbTMETPOM.
. Peocrar u marasuH COmpOTUBIICHUMN.
. BzaumoieiicTBrE MOCTOSTHHBIX MATHUTOB.
. MoaenupoBaHre HEBO3MOXHOCTH Pa3/ICJICHUS ITOJFOCOB MAarHuTaA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoienupoBaHre€ MAarHUTHBIX MTOJIEA TOCTOSIHHBIX MArHUTOB.

OnsIT Dpcrena.

MarsauTHOE 1oJI€ TOKA. DIIEKTPOMArHuT.

JlelicTBHE MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

DIIEKTPOJABUTATEND IOCTOSIHHOTO TOKA.

UccnenoBanue aBaEHUS 3IEKTPOMAarHUTHON HHAYKIIHH.

Omnebrter @apajes.

3aBUCHMOCTh HAIIPaBJICHUS HWHAYKIHUOHHOTO TOKAa OT YCIOBUWA €ro
BO3HMKHOBCHHUSI.

DIIEKTPOreHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopnwie padbomot u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOMCHUIO DJJICKTPU3AIMU TN UHAYKIMEH U 1OpH
COIPUKOCHOBECHUM.

HccnenoBanue NEUCTBUS JJIEKTPUYECKOIO IOJIsI HA IMPOBOJHUKU U
JIUBJICKTPUKHU.

COopka u mpoBepka paboThI AJIEKTPUUECKOM 1IETH TOCTOSHHOTO TOKa.
N3mepenue u peryanpoBaHue CUIIbI TOKA.

N3Mepenue u peryanpoBaHue HAPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTHA CHJIBI TOKA, WAYLLETO 4YE€PE3 PE3UCTOpP, OT
COITPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIHE 3aBUCUMOCTD AJIEKTPUYECKOTO
COIIPOTUBIIEHUS MPOBOJAHMKA OT €ro JUIMHBI, IUIOLIAAU IONEPEYHOIO
CEUCHMS U MaTepuala.

IIpoBepka mnpaBuna CHOXKEHUS HANPSHKEHUW IIPU  ITOCIEIOBATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBumia [Jid CHJbI TOKa MPHU TAPAIIICIBHOM COCIMHECHUH
PE3UCTOPOB.

Omnpenenenre padOThI AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 pe3UCTop.
OmnpeneneHne MOIIHOCTH  AJIEKTPUYECKOTO TOKA, BBIACIAEMON Ha
pes3ucrope.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Ye€pe3 JIAMIIOYKY, OT
HanpsKEHUS Ha HEH.

Onpenenenue K111 HarpeBares.

HccnenoBanre MarHUTHOTO B3aUMOIEUCTBUS ITOCTOSIHHBIX MAarHUTOB.
MN3ydyeHne MarHUTHOTO TMOJISI TOCTOSHHBIX MAarHUTOB TIpU  HX
00BEIMHEHUH U PA3IACICHUH.

HccnenoBanue 1eMCTBUSA JIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITHL, JIEMOHCTPUPYIOLIME 3aBHCHUMOCTb CHJIBl  B3aHUMOJEHCTBUSA
KaTylIIKd C TOKOM M MarHuta OT CHJIbI TOKa M HalpaBJICHHsS TOKa B
KaTyLIKE.

18. 3yuenue neicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJIHUK C TOKOM.

19. KoHCcTpyHnpoBaHue 1 n3y4eHHE pabOThI AJIEKTPOJABUTATEIIS.

20. M3mepenue KI1/I anekTpoaBuratelbHONM yCTAHOBKH.

21. ONBITBL IO MCCIIEIOBAHUIO SIBJICHHUS JJIEKTPOMAarHUTHOM HWHAYKLUU:
HCCJIEI0BAHNE W3MEHEHUM 3HAYEHHs M HaIpaBICHUS WHIYKIHOHHOTO

TOKA.
9 KIIACC

Paszpnes 8. Mexannueckue siBJIeHU.

Mexannueckoe nBwxkeHME. MareprnanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHUYECKOIO JBWKECHHUSA. PaBHOMEpHOE NPAMOIMHEUHOE
nBwxeHue. HepaBHOMeEpHOE npsiMONMHENHOE IBHKEHUE. CpenHssi 1 MTHOBEHHAs
CKOpOCTb Teja IPY HEPAaBHOMEPHOM JIBUKCHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiMHEWHOEe JBHKeHue. (CBOOOJIHOE
naaeaune. OneiTe! ['anunes.

PaBHOMepHOE nBHXKEHHE MO OKpyXHOCTH. Ilepuon m yacrora oOpalleHus.
JIuHeiHas u yrioBast CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

IlepBsIii 3ak0oH HprotoHa. Bropoii 3akoH Herotona. Tperuit 3akon Herotona.
IIprHIMD CyNIEpIIO3ULINU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHiia TPEHUS CKOJbKEHUsA, CUa
TPEHUS MOKOS, APYTHE BUABI TPEHHUSL.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHS. YCKOpEHHE CBOOOIHOTO
najneHus. JIBwxenne muranetr BOKpyr Comnuoa. IlepBas kocmmyeckass CKOpPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue marepualibHON TOUKH. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEILNIEHHOMN OChIO BpalieHusl. MomMeHT cuiibl. LIeHTp TsKecTH.

Nmnynec Tena. M3menenne mmmynsca. Mmynbsc cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTMBHOE NBHKEHUE.

Mexannueckass paboTta M MOIIHOCTh. Pabora cui TsKecTH, yHpPYrocTH,
TpeHust. CBs3b dHepruu u padbotsl. [loTeHunanbHas SHEPrus Tena, HOJHATOro Haj
ITIOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEeprus ¢KaTtou npyxkuHel. Kunernueckas
sHeprus. Teopema O KMHETUYECKOW DHEPrUU. 3aKOH COXPAHEHMSI MEXaHUYECKOU
DHEPIUHu.

Hemoncmpauuu.

1. HaGmioneHne MexaHUYECKOTO ABM)KCHUS Tella OTHOCUTENIBHO Pa3HBIX TEl

OTCYETA.



o v A~ w

8.
9.

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

CpaBHEeHUE TTyTEW U TPACKTOPUM JBUKEHHS OJTHOTO U TOTO K€ Teja
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUS IPSIMOJIIMHENHOTO IBUKEHUS.
HccnenoBanne npu3HaKoOB PABHOYCKOPEHHOTO JBHKECHMUS.

Habmoienne nBrxeHUs Teja Mo OKPyKHOCTH.

Habmoienne MexaHN4eCKHX SBICHUHN, TPOUCXOSIIINX B CHCTEME OTCUETA
«Tenexxka» mnpu €€ pPAaBHOMEPHOM H  YCKOPEHHOM JIBWXEHUU
OTHOCHUTEJILHO KaOMHEeTa (hU3HKH.

3aBHCUMOCTh YCKOPEHMS TeJla OT MACChI TeJla U JEUCTBYIOLIEH HA HETO
CHJIBI.

Habmoienne paBeHCTBA CUJI TPH B3aUMOJICHCTBHUH TEJL.

N3meHenue Beca Tea mpu yCKOPEHHOM JIBHKCHUU.

Ilepemaya umItynbca nNpyu B3aUMOJCHCTBUU TEIL.

[IpeoOpazoBaHus SHEPTUU NPU B3AUMOIEHCTBUH TEJL.

CoxpaHeHue UMITyJIbCa IIPU HEYIIPYTOM B3aHUMOICUCTBUU.

CoxpaHeHne UMITYJIbCa [PU a0COIIOTHO YIIPYTOM B3aUMOJEICTBUU.
Habmoienne peakTHBHOTO JIBUKCHHSL.

CoxpaHeHHe MEXaHUYECKON SHEPTrUu py CBOOOAHOM NaJACHUHU.
CoxpaHeHrne MEXaHMYECKON SHEPTUH IIPU IBUKEHUH TeNa MO IEHCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomot u onvimel.

1.

KoHcTpynpoBanue TpakTa Il pasroHa W JAJbHEUIEr0 PaBHOMEPHOTO
JIBYDKEHUS MIAPUKA WU TSIICKKH.

Omnpenenenue cpeqHeld CKOPOCTH CKOJIBKEHUS Opycka WM JBUKEHUS
IapUKA MO0 HAKJIOHHOM IJIIOCKOCTH.

Omnpenenenre yCKOpPEHHUsS Tela TPH PABHOYCKOPSHHOM JIBIDKCHHH TIO
HAKJIOHHOM TIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBYDKEHUN 0€3 Ha4aIbHOU CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIU TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITYTH OTHOCSATCS KakK psAl HEYETHBIX UYHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJIMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKCHUS OT  CHUIBI
HOPMAJILHOTO JIaBJICHUSI.

Onpenenenue k03P GuUIIMEHTa TPEHUS CKOJIbKECHHUS.

Omnpenenenue )KECTKOCTH MPYKUHBI.

Omnpenenenre pabOTHI CHIIBI TPEHUS TIPU PABHOMEPHOM BMIKEHUHU Tela
10 TOPU30HTATBHON TTOBEPXHOCTH.



10. OnpeenieHne  pabOTBl  CHUJIBI  YNIPYTOCTH MpU  NOABEME Tpy3a C
MCIIOJIb30BaHNEM HETOBMKHOTO U TIOJIBUKHOTO OJIOKOB.

11. M3y4yeHue 3aKk0Ha COXPaHEHHUs SHEPTUH.

Pasznes 9. Mexanuveckue Ko1e0aHUs ¥ BOJIHbI.

Konebarenpnoe aBmxenrne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHHIA: TIEPUO/T,
4acToTa, aMIUIUTyAa. MaTteMaTH4ecKuil U Mpy>KUHHBIA MasTHUKU. [IpeBpaiieHne
SHEPrUM MPU KOJIEOATENTbHOM JIBHKEHUU.

3aryxaomue — konebaHus.  BreiHyxkaeHnole — konebanusa.  PesonaHc.
Mexannueckue BoOJIHBI. (CBONCTBa MeEXaHMYECKMX BOJH. [IpomonpHble H
IIONIEPEYHbIE  BOJIHBL. [[MMHA BOJHBI M CKOPOCTH €€  pacIpOCTpaHEHUS.
MexaHudeckue BOIHBI B TBEPAOM TeJIE, CEHCMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHpa3Byk u
YIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronmeuune xose0aHMil TEI MO AEHCTBUEM CHIIBI TSKECTH M CHJIBI
YIOPYTOCTH.

Habutoienue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.

Habmoienne BoIHYKIEHHBIX KOJeOaHUH U pe30HaHca.

PacnipocTpanenue npooibHbIX U TONEPEYHbIX BOJIH (Ha MOJIEIIN).

Habmroienne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKUI PE30HAHC.

Jlabopamopnuie pabomot u onvimel.

1. OmpeneneHve YacTOThl W TEpUoJa KoJeOaHWi MaTeMaTH4YeCKOTro
MasTHHKA.
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Omnpenenenye 4acToThl ¥ eproa KoieOaHul MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEpUO/ia KOJICOAHNU MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCHMOCTH IEpHOJA KOJIEOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH TEpHOa KOJIeOaHHUI Trpy3a, MOABEIHICHHOTO K
HUTH, OT MACCHI Ipy3a.
6. OmbITBI, JI€MOHCTPUPYIOLIME  3aBUCUMOCTb  Iepuoja  KojeOaHuil
IIPY’KMHHOI'O MasiTHHKA OT MAacChl Ipy3a U XKECTKOCTU IIPYKUHBI.
7. W3MmepeHue yckopeHus CBOOOIHOTO NaJACHHUS.
Paznen 10. DiieKTpOMATrHUTHOE 110J1€ H 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEeKTpOMarHuTHOE  IOJIe.  OJIEKTPOMAarHuTHele  BOJHBL.  CBOICTBa
ANEKTPOMArHUTHBIX BOJH. lllkana »JeKTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
ANIEKTPOMATHUTHBIX BOJH JJI1 COTOBOM CBSI3H.



DIIeKTpOMarHuTHas npupoaa ceera. CKopocTh cBeTta. BoaHOBBIE CBOMCTBA
CBETa.

Hemoncmpauyuu.

1. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoOJHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvimel.

1. V3yuyeHnue CBOWCTB 3JCKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOHJILHOTO

tenedona.

Pazgea 11. CBeToBbIC AAIBJICHHS.

JlyueBas  mogmenbp  cBera.  Mcrounuku — ceera.  IIpsAmonnHerHoe
pactpocTtpaHenue ceera. 3atMenust Connna u JIynsl. Otpaxenue cBera. [1mockoe
3epKaJI0. 3aKOH OTPaKEHHS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHUs cBeta. [loaHoe BHYTpEHHee
OTpa)KEHHE cBeTa. lcrnonap30BaHUME TIOJIHOTO BHYTPEHHEIO OTPaXEHUs B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xon onayueir B JsumH3e. OnrTuueckas cucrema (¢oToamnmnapara,
MUKpOCKOINa M Tejeckona. ['ma3 kak onruueckas cucrteMma. biM3opykocTh u
JNATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CIIEKTPAJIbHBIX 1[BETOB. Jlucnepcus cBeTa.

Jlemoncmpayuu.

[IpssMonuHEHOE pacnpOCTPAaHEHHUE CBETA.

OtpaxeHue cBera.

[Tonydenue n300pa>keHU B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

IIpenomnenue cBera.

OnTHU4ecKuii CBETOBO/I.

Xon mydeii B coOnparomeii JIMH3e.

XoJ ayden B pacCEeUBAIOIIEH JIMH3E.

[Tonyyenue n3o0paxeHuil ¢ TOMOILBIO JTUH3.

[TpuntMn nevicTBus GoToanmapara, MUKPOCKOTIA U TEIECKOIIA.

10. Monenb riasza.

11. PaznoxxeHue 6e510ro cBeTa B CIIEKTP.

12. [lomydyenue 6eoro cBeTa MpH CI0KCHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimeul.

1. HccrnenoBanue 3aBUCHUMOCTH yTrila OTpa)K€HUS CBETOBOIO Jiyda OT yrja
MaJICHuUs.

LW P N o Uk WD e

2. M3ydeHne XapakTEpUCTUK N300paXKeHMsI ITPeIMETa B INIOCKOM 3epKalle.
3. HccnenoBanue 3aBUCHMOCTH yTJIa NPEJIOMIICHHS CBETOBOIO JIy4a OT yria
MaJICHUSI Ha TPAHULIE «BO3TyX—CTEKIIOM.



4. TlomyueHue n300pax€HU ¢ MOMOIIbIO COOUPAIOIICH JTMH3BI.
Omnpenenenre GOKYCHOTO PACCTOSIHUS U ONITHUYECKON CHITBI COOMPAFOIIICH
JIMH3BI.

6. OTBITHI ITO PA3IOKEHUIO OEIIOTO CBETA B CIIEKT.

OnbITEI MO BOCHPHUSATHIO I[BETA MPEIAMETOB MPH MX HAOJIOACHUU Yepes
LIBETOBbIE (DUIIBTPBHI.

Paznen 12. KBanToBbBIC SIBJICHUS.

Onwitel Pezepdopaa u mnanerapHas mojaens atoma. Mojenb aroma bopa.
Hcenyckanue u nornomenne ceeta atoMoM. KBaHTel. JInHeWdaTbie CIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro snxpa. M3oromsl.  PannoakTuBHBIE
npeBpaienus. [lepuoa nomypacnaga aTOMHBIX sIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsiIOBOrO0 M MAacCOBOTIO YHUCEIN.
DOHeprusi CBsI3M aTOMHBIX sjaep. CBsA3b Maccel M 3Hepruu. Peakuum cuHTe3a u
nenenus sanep. ctounuku sHeprun ConHLA U 3BE3.

Anepnas sHepreruka. J[eMCTBUS paauOAKTHUBHBIX HW3JIYyYECHHUM Ha IKUBbBIC
OpraHU3MBbl.

Hemoncmpauyuu.

1. CHekTpbl U3Ty4YEHUS U MOTJIOIIEHHUS.

2. CHeKTpsl pa3iInyHbIX T'a30B.

3. CmexTp Bomopoaa.

4. HabmoneHnue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéryrika HOHU3UPYIOUTUX U3ITYICHHM.

6. Perucrtpanus uziydeHus NpupoIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie padbomot u onvimel.

1. HalGnrogeHue CIIONIHBIX U TUHEHYATHIX CIIEKTPOB U3TyUYEHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHULIBI IO TOPMO3HOMY

nyTH (1o ¢poTorpadusam).

3. M3mepenue pagnoakTUBHOTO (oHA.

IMoBTOPHUTENBHO-0000IHAOIIMI  MOAYJIb.

[ToBTOpUTENHEHO-0000IIAIOMINN MOYJTH TIPEAHA3HAYEH /I CUCTEMAaTHU3aIluu
U 0000IIeHHS TPEAMETHOrO  COJACpX aHUS M OMNbITa  JESTEIbHOCTH,
MPUOOPETEHHOTO MPU U3YYEHHUH BCETO Kypca GU3HMKH, a TAKXKE JJIA MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy 10 (H3uKe I 0O0ydaromuxcs,
BBIOPABIIINX 3TOT YUCOHBIN MpeIMET.

[Ipy “3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JIESTEILHOCTH, HA OCHOBE KOTOPBIX 00€CTeunBaeTCsl JOCTUKEHUE MPEIMETHBIX U
METaIlpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (opmupyercs
€CTECTBEHHOHAYYHAsi TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIETOBAHMS



SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBICHITH (pu3mdeckue
SBJICHUS, TPUMEHSIS TMOJy4YEHHBbIE 3HAHWs, pelaTh 3aJadyd, B TOM YHCIIE
KaueCTBEHHBIEC U SKCIIEPUMEHTAIIbHBIE.
[IpyHIMNUATBHO NIEATEIBHOCTHBIN XapakTep JAaHHOTO pa3fena peaau3yercs
32 CY€T TOro, 4YTro OOydYalIIMECs BBIMOJTHIIOT 3aJaHusA, B KOTOPHIX UM
npeaiaraeTcs:
Ha OCHOBE IIOJIyYCHHBIX 3HAHWUW pacro3HaBaTh M HAYYHO OOBSICHATH
(dbu3nYecKue SBJICHUS B OKPYXKAIOIIEH MPUPOJIE U IIOBCETHEBHON KU3HH;
MCII0JIb30BaTh HAYYHBIE METO/Ibl UCCIE0BaHUS (PU3NUYECKUX SIBJICHUH, B TOM
YuCyIe 1JI MPOBEPKU TUIOTE3 U MOTYUCHUS] TEOPETUUECKUX BBHIBOJIOB;
OOBSCHATh HAyYHBIE OCHOBBI HaAMOOJEE BaXKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUI, HATPUMEP, MPAKTUYECKOT0 UCIIOIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPruM Ha OCHOBE 3aKOHA IMPEBPAILICHUS U COXPAHEHUSI BCEX M3BECTHBIX BUOB
SHEPIuMu.



2. IINTAHUPYEMBIE PE3YJbTATbl OCBOEHUSI TIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUA

Wzyuyenne ¢(u3mku HAa YpOBHE OCHOBHOTO 00mIero oOpa3oBaHHUs HampaBiIeHO Ha

JOCTIKEHUE  JIMYHOCTHBIX, METAlpeIMETHBIX M  TPEIMETHBIX  00pa30oBaTeIbHBIX
pE3yIbTaTOB.

B pesynbrate u3yueHus (U3MKM Ha ypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS Yy

oOyuaroierocst OyayT cOopMUPOBAHBI CIETYIONINE THYHOCTHBIE PE3YIbTAThI B YACTH:

1) maTpMoTHYecKOro BOCHUTAHMA:

— TMpPOSIBIICHHUE HHTEpPECa K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(bu3HYeCcKON HAYKH;

— [IEHHOCTHOE OTHOIICHHE K JJOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpa’KIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA

— TOTOBHOCTH K aKTUBHOMY YYacCTHIO B 00CYXJIE€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MTPOOIIEM, CBSI3aHHBIX C TPAKTUYECKUM IPUMEHEHUEM TOCTIKEHUH (DU3UKH;
— OCO3HAaHHE BAXKHOCTH MOPAIbHO-3TUYECKUX MPHUHIUIIOB B IESITEIBHOCTH YUYEHOTO;

3) 3CTeTHYeCKOro BOCIMTAHMS:

— BOCHOPHSTHE OCTETUYECKUX KadeCcTB (PU3MUECKOW HayKu: €€ TrapMOHUYHOTO
MMOCTPOEHUS, CTPOTOCTU, TOYHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOT' 0 MIO3HAHMS:

— OCO3HAHHWE IIEHHOCTH (PM3NYECKON HAyKH KaK MOITHOTO MHCTPYMEHTA ITO3HAHUS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXKHEUILIEH COCTABIISIIOIIEH KYJIbTYPBI,

— pa3BUTHE HAYYHOW JIO003HATEIBLHOCTH, WHTEpPEca K  HCCIICI0BATEILCKON
NeATEIbHOCTH;

5) popMupoBaHus KyJabTYPbI 310POBbS M IMOIIHOHATBHOT0 0JIAT OOy YHS:

— OCO3HAHME LIEHHOCTH 0€30MacHOT0 o0pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXHOCTU TMpaBUil O€30MACHOr0 IOBEJEHUS Ha TpaHCIOpPTE, Ha Joporax, ¢
AIEKTPUUYECKUM U TEIUIOBBIM 000OPY0BAHUEM B JJOMAITHUX YCIOBUSIX;

— c(OopMUPOBAHHOCTh HaBbIKa pedIIeKCHH, MPU3HAHWE CBOETO IMpaBa Ha OIMIMOKY W
TaKOTO0 e TMpaBa y APyroro 4ejaoBeKa;

6) TPY10BOr0 BOCIIMTAHMSI:

— AaKTUBHOE Yy4YacTHE€ B PEIICHUM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeIbLHOM OpraHu3alid, TOpojJa, Kpas) TEXHOJOTMYECKOW M COLUATIbHOU
HaIPaBJICHHOCTH, TPEOYIOIMNX B TOM YHCIIE U GU3NICCKUX 3HAHUI;

— UHTEPEC K MPAKTUIECKOMY U3YUYCHHIO MPOdecCuid, CBI3aHHBIX ¢ (U3UKOM;

7) 3KOJIOTMYeCKOIr0 BOCIHUTAHHUSI:

— OpHEHTaIUs Ha TPUMEHCHHE (HU3MYECKUX 3HAHWKA I PelieHUs 3a7ad B 00JIacTh
OKpY)Karollel Ccpelbl, IUIAHUPOBAHUS TOCTYNKOB M OIEHKH WX  BO3MOXKHBIX
MOCJIEACTBUM JIJI1 OKPYXKAIOIICH CpeIbl;



e — OCO3HAHUE ITO0AILHOTO XapaKTepa IKOJIOTUIECKUX IPOOIIEM U ITyTel UX pelIeHHS,;
e 8)aganTauuMu K M3MEHSIIOIUMCS YCJIOBUSM COLMAJIBHOM U MPUPOIHOI cpeabl:

e — MOTPEOHOCTH BO B3aMMOJECUCTBUHU NP BHIIIOJHEHUH UCCIIEJOBAHUM U MPOEKTOB
(bu3nyeCcKOil HallPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTUX;
e — [IOBBILICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 NPAKTHUECKYIO IEATEIbHOCTD;

e — NOTPeOHOCTH B (OPMHUPOBAHWU HOBBIX 3HAHUM, B TOM 4YHUCIEe POPMYIUPOBATH UJEH,
MOHSTHUS, TUTIOTE3BI O GU3HICCKUX 00BEKTaX U SBIICHUSX;

e —OcCoO3HaHUE Me(pUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEN B 00J1aCTH (DU3HUKH;

e — INIAHUPOBAHUC CBOCTO PAa3BUTHU:A B HpI/IO6pCTCHI/II/I HOBBIX (1)I/I3I/I‘-IGCKI/IX 3HaHHﬁ;

e — CTPECMJICHHUC AaHAIIM3WUPOBATHL W BBISABIIATHL B3aWMMOCBA3U IIPUPOALI, O6H_[€CTBa u
9KOHOMMKH, B TOM 4YHCJIC C UCIIOJIb30BAaHHUCM CI)I/ISI/I‘-IGCKI/IX 3HaHI/II71;

e — OIICHKA CBOWX JCHCTBUU C YUETOM BIHSHHS HA OKPYXKAIOIIYIO CPEIy, BO3MOXKHBIX
rJ100aJIbHBIX ITOCIEICTBHAH.

METAINIPEAMETHBIE PE3YJIBTATDI

B pesynbrare ocBoeHHs Mporpammbl Mo (U3MKE HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3zoBaHus y oOydaromerocst 0yayT chOpMHUpPOBAaHBI MeTanpeaMeTHbIe Pe3yJbTaThl,
BKJIFOYAIOIIUE TMO3HABATEIbHBIE YHUBEPCAIbHBbIC y4eOHbIC NEUCTBHS, KOMMYHUKATUBHBIC
YHUBEpCAJIbHbIC yUeOHBIEC IEUCTBUS, PETYISTUBHBIC YHUBEPCAIIbHbBIE YUECOHBIC JEHCTBUS.

ITo3naBaTe/ibHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHSI

ba3oBble Jjornueckue JAeiicTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIIECTBEHHbBIE IPU3HAKH OOBEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYIIECTBCHHBIH MPHU3HAK KJIACCH(PUKAIIMU, OCHOBAaHUS IS
0000I11IeHNs U CPAaBHEHMS;

BBISIBJISITH 3aKOHOMEPHOCTH U MMPOTUBOPEUMS B pacCMaTpUBAaEMbIX (aKTax, JTaHHBIX
Y HaOJMIOJEHUSIX, OTHOCSAIIMXCS K (PU3NUECKUM SIBJICHUSM;

BBISIBJISITh MIPUYMHHO-CIICJCTBEHHBIC CBSI3H MPHU H3yUYEeHUU (PUINUYECKUX SIBICHUU U
IIPOLIECCOB, J€NaTh BBIBOJBI C HCIONb30BAHUEM JEAYKTHBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOUE€HUH, BBIIBUTaTh THUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEIUYHUH;
CaMOCTOSITENIbHO BBIOMpaTh crnoco0 pemieHus ydeOHoW (u3ndeckoil 3aaauu
(cpaBHEHHE HECKOJIBKMX BapHUAHTOB PEIICHHS, BHIOOp Hamboyiee MOAXOIAIIETO C
y4E€TOM CaMOCTOSITETTLHO BBIJCIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKue 1eHCTBUA:

HCIO0JIB30BaTh BOIIPOCHI KaK UCCIIEI0BATEIbCKU NHCTPYMEHT IIO3HAHUS;
MIPOBOJIUTh [0 CAaMOCTOATEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHbIN
(U3UYECKUH SKCTIEPUMEHT, HEOOJIBIIIOE HCCIIEJOBAaHNE (PU3HUUECKOTO SBJICHHUSI,



OIICHMBAaTh Ha MPUMEHHUMOCTh M JIOCTOBEPHOCTHh HMH(OpMAIIUIO, MOJIYUYCHHYIO B
XO/JI€ UCCIIE0BAHMS WIIH SKCIIEPUMEHTA;

CaMOCTOATENbHO (popMynHupoBaTh OOOOIIEHUS W BBIBOABI 110 PE3yJIbTaTaM
MPOBEAEHHOTO HAOIOICHNS, OIBITA, UCCIICAOBAHMUS;

MIPOTHO3UPOBATh BO3MOKHOE JalbHEHIee pa3BUTHE (PU3HUECKUX TPOIECCOB, a
TaK)K€ BBIJIBUTATh TMPEIINONOKEHUS 00 HX pPa3BUTHUM B HOBBIX YCIOBUAX U
KOHTEKCTaX.

Pabora c undgopmaumeii:

MIPUMEHSATh Pa3IMYHBIE METOABI, HHCTPYMEHTHI M 3alPOCHI TIPH MOUCKE U OTOOpE
MH(}OpMAIUU WK TaHHBIX C YYETOM MPEUIOKEHHON yueOHON (pu3nuecKon 3a1a4;

aHANMM3UPOBaTh, CHCTEMATH3UPOBATh H  HMHTEPIPETHPOBATH  HWH(POPMAIHIO
Pa3IUYHBIX BUJOB U POPM MPEACTABICHHUS;

CaMOCTOSATEIILHO BBIOMPATh ONTUMAIBHYIO (OpMY TIPEACTABICHHUS HHGOPMAINH W
WJUTIOCTPUPOBATH PelllaeMble 33]]a4l HECIOKHBIMUA CXEMaMU, IUarpaMmMaMu, HHOU
rpaduKoit 1 ©X KOMOWHAIIUSAMH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHSIZ

B X0JIe OOCYXKIeHHsI y4eOHOTO MaTepuana, pe3yJbTaToB JaOOpaTOpPHBIX paboT U
MIPOEKTOB 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKTaeMO TeMBbI U BBICKA3hIBATh
U7y, HaleJCHHbIC Ha pPEIICHHE 3a/layd U MOJAJep)KaHue OJlaroXenaTreabHOCTH
OOIIICHMS;

COTIOCTABJIATh CBOM CYXIEHHUS C CYXICHUSMH JPYTHX YYaCTHHKOB HAJIOra,
OOHapyXUBATh PA3IUYHE U CXOJCTBO MO3UIINH;

BBIP@)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHbMEHHBIX TEKCTaX;

nyOJMYHO TPEACTABISATh PE3YydbTAaThl BBHIMOJIHEHHOTO (DU3MYECKOTO OmbITa
(9KCTIEpUMEHTA, UCCIEA0BaHNS, TPOCKTA);

MOHUMATh Y UCTIOJIH30BATh MPEUMYIIECTBA KOMAaHAHON ¥ MHIWBUYaIbHOU paboThI
IIPU PEIICHNN KOHKPETHON (PU3UUECKOI MPOOIEMBI;

NPUHUMATh LEIH COBMECTHOW JAESITEIbHOCTH, OPraHMU30BBIBATH JAECUCTBUA IO €€
JIOCTHKCHHIO: PACHpPENeNiATh pPOIH, OOCYXAaThb MPOIECChl M Pe3yJIbTaThl
COBMECTHO# paboThl, 0000111aTh MHEHUSI HECKOJIBKHX JIFOJICH;

BBITIOJIHATH CBOIO YacTh pa0OTHI, JOCTUTAasi KAYECTBEHHOT'O Pe3yabTaTa 1Mo CBOEMY
HAIpPAaBJICHUIO U KOOPJIMHUPYS CBOU ACHCTBUSI C APYTUMU UJI€CHAMH KOMaH/IbL;
OLICHMBAaTh KauyeCTBO CBOEr0 BKJIaJa B OOLMI NPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIbHO C(HOPMYTHPOBAHHBIM YUaCTHUKAMU B3aMMOJICHCTBHSL.

Pel"yJIﬂTl/IBHble YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanusi:

BBISBJIATH TPOOJIEMBl B JKU3HEHHBIX M YYCOHBIX CHUTYyaIlUAX, TPEOYIOIIMX s
penieHus GU3NUECKUX 3HAHUM;



OpUEHTHUPOBATHCS B PA3IUYHbBIX MOJIX0JAX MPUHATHS PEIIEHUI (MHIWBHIYyaIbHOE,
MPUHATUE PEIICHUS B TPYIINE, IPUHATHE PELICHUIN TPYIIION);

CaMOCTOSITENIbHO COCTABIISATh AJTOPUTM pPEIIeHUs (PU3NYecKor 3a7aud WU TUIaHa
UCCIIEIOBaHUS C YYETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh MpeylaracéMble BAPUAHThI PELICHUN;

JIeaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CﬂMOKOHTpOJ’lL, AMOIUOHAJIbHBLIH HHTEJJIEKT:

JaBaTh a/ICKBATHYIO OLICHKY CUTYalluy U MIpeJiaraTh IUIaH €€ N3MEHEHUS;
OOBSACHATh MPUYUHBI JOCTHKEHUS (HEAOCTUIKEHHUSI) PE3YJIbTATOB JEATEIbHOCTH,
JaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JE€ATEIBHOCTh (B TOM YHCIE B XOJ BBINOJTHEHUS
(GU3MYECKOTO HCCIEAOBAHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIHCTB,
V3MEHUBILIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIINX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA €U U YCIOBUSAM;

CTaBUTh CceOSI Ha MECTO JPYroro 4ejoBeKa B XOJle CIOpa WU IUCKYCCHHM Ha
Hay4HYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro;

MpU3HaBaTh CBOE MPaBO HAa OMIMOKY MpU pElIeHWH (PU3MYEeCKUX 3aaad Wik B
YTBEPKICHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBo JIPYyroro.

INPEAMETHBIE PE3YJIbTATbBI

K koH1ly 00yueHus B 7 kjiacce npeIMeTHbIE Pe3yJIbTaThl HA 0A30BOM YPOBHE JOJKHBI
oTpaxaTh COPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUN:

WCITOJIB30BaTh TIOHATHS: (PU3WYECKHE W XHMHYCCKHE SIBJICHUS, HAOJIOICHNE,
AKCIIEPUMEHT, MOJIeNb, THUIIOTEe3a, CAUHUIBI (U3UYECKUX BEIIUYUH, aTOoM,
MOJIEKYJIa, arperatHbleé COCTOSIHUSA BelecTBa (TBEPIOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYEeCKOEe JBW)KCHHE (paBHOMEpPHOE, HEpPaBHOMEpHOE, MPSMOJIMHEIHOE),
TpaeKTopusi, paBHOJCUCTBYIOIIAsi cuia, negopmaiust (ymnpyras, IIacTHUYECKas),
HEBECOMOCTh, COOOIIAIOUIUECS COCY/IbI;

paznuyaTth sBiAeHUS (IudQys3us, TEmIOBOE JBIKCHHE YacTHUI[ BEIIECTBA,
PABHOMEPHOE JIBUKEHHUE, HEPABHOMEPHOE JIBHXKEHUE, WHEPLHS, B3aUMOJICHCTBUE
T€Jl, PaBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBhIO BpalleHUs, Iepenaya
NABJICHUS] TBEPJBIMU TEJIAMH, XUJKOCTSIMU U Ta3zaMH, aTMOC(hEpHOE 1aBJICHUE,
IJaBaHUE TeJl, NpPEBpalleHUs MEXaHMYECKON HSHEPruu) MO OIMCAHUID UX
XapaKTepHbIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(bu3nYecKoe SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (U3MUECKUX SIBJICHUN B OKpY>KAroIIeM
MHUpE, B TOM 4YHUCie (U3UYECKUE SIBJICHHUS B MPHUPOJE: MPUMEPHI JBUKEHUS C
Pa3JIMYHBIMHA CKOPOCTSIMU B KMBOI U HEXXKUBOU MPUPOAE, AEHCTBUE CUJIBI TPEHUS B
MPUPOJIC U TEXHUKE, BIUSHUE aTMOC(HEPHOIO AaBJICHUS HA KUBOU OpraHusM,



MJaBaHUE PbIO, phlUuard B TEJI€ YEJIOBEKa, MPHU 3TOM MEPEBOAUTH MPAKTHUYECKYIO
3a/1a4y B y4e€OHYIO, BBIJICTISAITh CYIIECTBEHHBIE CBOMCTBA (IpU3HAKU) (HU3UUECKUX
SIBJICHUI;

ONMKCHIBATh H3YYEHHBIE CBOWCTBA TeN M (PU3WYECKUE SIBICHUSA, HCIOJIb3Ys
¢u3mdeckue BeNMWUMHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BPEMS, IIyTh,
CKOPOCTb, CPEIHSSI CKOPOCTb, CHJIa YNPYTOCTH, CUJa TSDKECTH, BEC Tela, Cuia
TpeHusi, JaBlieHHe (TBEPAOro TeMa, >KUIAKOCTH, Ta3a), BBITAJIKUBAIOIIAS CHJIA,
MexaHudeckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(PPUIIMEHT
MOJIE3HOTO JICHCTBUS MEXaHU3MOB, KHHETUYECKAsl U TTOTCHIIMAJIbHASI DHEPTHS ), IPU
OTIMICAHWH TPABWIIBHO TPAKTOBATh (DH3UUCCKUN CMBICI HCTIOIB3YEMBIX BEIMUNH, UX
0o003HaUeHUA W EOUHUIGI (QU3UYECKUX BEIWYWH, HAXOIUTh (POPMYIIHI,
CBSA3BIBAIONIUE JAaHHYIO (DU3UYECKYIO BEJIMYUHY C JPYTUMH BEJIMUYUHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEITUYMH;

XapaKTepHU30BaTh CBOMCTBA Tel, (U3UYECKUE SIBIICHUS M TPOIECCHI, HUCIOIb3YS
MpaBWiIa CIOKEHUs Ccuil (BIOJIb OJHOW TpsiMoi), 3akoH ['yka, 3akoH Ilackans,
3aKOH ApXuMeNa, MPaBUJIO paBHOBecHs phiuara (0J0Ka), «30J0TOE IMPABUIION»
MEXaHHKH, 3aKOH COXPAaHEHUSI MEXaHMYECKOM »HHEpPruM, NOpH 3TOM J1aBaTh
CIIOBECHYI0 (OPMYJIMPOBKY 3aKOHa M 3allMChIBaTh €ro MaTeMaTHYEeCKOe
BBIPAXKEHUE;

OOBSCHATH (DPU3UYECKUE SIBICHUS, MPOIECCHl M CBOMCTBA TeJI, B TOM YHWCJIE U B
KOHTEKCTE€ CHUTyalluidi  MPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBISBIATH
MIPUYHHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHNE U3 |—2 JTOTUYECKUX IIaroB ¢
onopoil Ha 1—2 U3y4YEeHHBIX CBOMCTBA (PU3NUYECKUX SIBICHUH, (PU3NUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3a7auv B 1—2 JeWCTBUSI, UCIONB3Ysl 3aKOHBI U (POPMYIIHI,
CBSI3bIBaIONME (DU3NUECKUE BEJIMYMHBI: HAa OCHOBE aHali3a YCJIOBUS 3ajadyu
3aMUCHIBaTh KPATKOE yCIIOBHE, TOJICTABIATH (DU3NICCKHE BETUIHHBI B (POPMYIIBI U
MPOBOJIUTH PACUEThI, HAXOJIUTh CIIPABOYHBIE JIAHHBIE, HEOOXOUMBIE ISl PEIICHUS
3aJ1a4, OLIEHUBATh PEATUCTUYHOCTD MOIYYCHHOU (PU3NYECKON BEIUUHHBL;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIINTh MPH MOMOIMN (U3HIESCKUX
METOJIOB, B ONHUCAHUM HCCIICIOBAHUS BBIACIATH MPOBEPSEMOE MPEIANOIOKECHUE
(rumote3y), pa3iuyaTh U WHTEPIPETUPOBATH IMOJYUYCHHBINM pe3yJbTaT, HAXOAUTh
OIIUOKH B XOJI€ OIBITA, JIeJIaTh BBIBOJIBI IO €T0 pe3yibTaTaMm;

MIPOBOJIUTH OTBITH MO HAOIIONCHHUIO (PU3MYECKUX SBICHUNW WM (PU3MIECKUX
CBOMCTB Tel: (OpMYJIHMpPOBaTH TMPOBEPSEMbIE MPEANOIOXKEHHS, COOUpaTh
YCTAaHOBKY W3 TMPEAJIOKEHHOTO O0OpyAOBaHMS, 3alMChIBaTh XOJI ONbITa U
(GhopMyIMpPOBATH BHIBO/IBI,

BBITIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSIHUSI, BDEMEHH, MacChl Tejla, 00bEMA, CUJIBI
Y TEMIIEPATYPhl C UCIOJIb30BAHUEM AHAJIOTOBBIX U MU(POBLIX MPUOOPOB,



3aMMMCHIBATh MMOKA3aHUS MPHOOPOB ¢ YUETOM 3aJaHHON aOCOFOTHOM MOTPENTHOCTH
U3MEPEHN;

MPOBOAMTH MCCIECOBAHNE 3aBUCUMOCTU OJHOW (PU3NUECKON BEIMUYUHBI OT JPYTron
C HCIIOJIb30BAHMEM MPSAMBIX HU3MEPEHUM (3aBUCUMOCTH NyTH PaBHOMEPHO
JBIDKYILETOCs TeJla OT BPEMEHM JIBHJKCHHSI T€JA, CWIBl TPEHUS CKOJBXEHUS OT
Beca Tena, KauecTBa 00paObOTKH MOBEPXHOCTEH TN M HE3aBUCUMOCTH CHIIBI TPEHUS
OT IUIOIIAJIM CONPUKOCHOBEHHUS TEJ, CUJIbl YNPYTOCTU OT YAJWHEHUS MNPYKUHBIL,
BBITAJIKMBAIOICH CUJIBI OT O0bEMa MOTPYKEHHOM YacCTH Tela M OT IUIOTHOCTHU
KHUJKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTU Te€ja, OT IJIyOMHBI, Ha KOTOPYIO
NOTPYXKEHO TEJIO0, YCIOBUH IJIaBaHUs Tell, yCIIOBUN PaBHOBECHS pbluara 1 OJIOKOB),
y4acTBOBaTh B IJJAHUPOBAHMM Yy4EOHOTO HCCIIEIOBAaHUA, COOMpaTh YCTAHOBKY H
BBITIOJHATH U3MEPEHHUSI, CIEAys MPEAT0KEHHOMY IIaHy, (PUKCUPOBATH Pe3yIbTaThI
MOJIy4YE€HHOM 3aBUCUMOCTH (PU3MUYECKUX BEJTUYMH B BUJIE MPEAJIOKEHHBIX TaOJIUL U
rpauKoB, JeN1aTh BBIBOJBI 10 pe3yIbTaTaM HUCCIIEI0BAaHUS;

IIPOBOJIUTh KOCBEHHbIE M3MEpPEHUA (DU3NYECKUX BEJIMYMH (TUIOTHOCTH BEIIECTBA
KUIAKOCTH M TBEPIOTO TeNa, CUja TPEHUSA CKOJBXKEHUS, AaBICHUE BO3yXa,
BBITAJIKMBAIOIIAS CWJIA, JEHCTBYIOIAs HA IOIPYKEHHOE B IKUAKOCTH TEIIO,
KO3(Q(QUUUEHT  TMOJIE3HOTO  JEWCTBUS  MPOCTBIX  MEXaHM3MOB),  CJIeays
NPEIJIOKEHHOW  MHCTPYKIMM: TIpPU  BBINOJIHEHUH  HM3MEPEHUH  coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYMCIIATH 3HAUEHHE NCKOMOM BEJIMYHHBL
cOONIOaTh TpaBHJIa TEXHUKH OE30MaCHOCTH TMpH padboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHLMUIBI JEHCTBUS NPUOOPOB M TEXHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIIUECS COCY/IbI, OAPOMETP, phluar, MOBHKHBIN
Y HEMOJBWXHBIN OJIOK, HAKJIOHHASI MJIOCKOCTH;

XapaKTepHU30BaTh MPUHUMUIIBI JEHCTBUS HM3YYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € OMOPOM Ha MX ONUCAaHUA (B TOM 4YMCIE: MOJIIMIHUKH, YCTPOUCTBO
BOJIONIPOBO/IA, THIPABINYECKUI MPECC, MAHOMETP, BBICOTOMED, IOPIIHEBOM HACOC,
apeoMeTp), UCIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3MYECKUX SIBJICHUN U HEOOXOJIMMBbIE
¢bu3nyecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH NPHUMEPHl (HAXOAUTh HH(MOpPMALKIO O MPHUMEpPax) MIPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B IMOBCEAHEBHOM JKM3HU AJI OOEcreueHus
0€30MacHOCTH MpHU OOpallleHuu C NpubopaMu M TEXHUUYECKUMHU YCTPOWCTBAMHU,
COXPaHEHHUS 3JIOPOBbS U COONIOJCHHUS HOPM OKOJIOTMYECKOTO TIOBEJICHUS B
OKPYXaroUIEH Cpee;

OCYIIECTBIATH OTOOpP MCTOYHMKOB MH(OpManuu B MHTepHETE B COOTBETCTBUU C
3a/IaHHBIM TIOMCKOBBIM 3aIlpOCOM, Ha OCHOBE HWMEIOIIUXCS 3HAHUM W IyTEM
CPaBHEHUS DPA3JIMYHBIX HCTOYHUKOB BBIICIATH WH(GOPMAIIMIO, KOTOpasl SBISETCS
MPOTUBOPEUNBOM U MOXKET OBITh HEJJOCTOBEPHOM;



WCIIOJIB30BaTh TPU  BBIMOJTHEHUW YYEOHBIX 3aJaHAN  HAYYHO-TIOMYJISIPHYIO
JTUTEPATYPY (U3UYECKOTO COACPIKAHUSA, CIPABOYHBIC MaTepHabl, PECYpChl CETH
WNHtepHer, Bianerh mnpuéMaMH KOHCIEKTHPOBAHUSA TEKCTa, IpeoOpa3oBaHUs
nH(pOpMAITUU U3 OJIHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIC KPATKNE MHUCHbMEHHBIC U YCTHBIE COOOIICHUSI HA OCHOBE 2—
3 MCTOYHMKOB HMH(OpMaUUU (PUINYECKOTO COAEpPN AHUSA, B TOM YHCIIE MYyOJIUYHO
JIenaTh KPaTKUe COOOIICHHS O PE3yIbTaTaX MPOCKTOB MIIH YICOHBIX HCCIICTOBAHUH,
MpU 3TOM TPAMOTHO HCIOJIb30BaTh HW3YUYCHHBI TOHATUMHBIN ammapar Kypca
(hU3MKH, COMIPOBOXK/IATh BRICTYIUICHUE TIPE3CHTAIUEH;

IIPH BBIIMOJHEHUH YUYE€OHBIX ITPOCKTOB M UCCICAOBAHUM pacIpeesiaTh 00sI3aHHOCTH
B I'PYINE B COOTBETCTBUU C MOCTABICHHBIMM 3aJa4aMU, CJICAUTH 32 BBITIOJTHEHUEM
IUIaHa JEWCTBHMH, aJeKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B JAEATEIBHOCTD
IPYIIbI, BBICTPAaUBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBUE, YYUTHIBAsT MHEHHE
OKPYXKaIOIIHX.

K xoniry o0yuenus B 8 ki1acce rnpemMeTHbIe pe3yIbTaThl HA 0230BOM YPOBHE JIOJKHBI
oTpaxaTh CHOOPMHUPOBAHHOCTH Yy 00YYAIOIIUXCSl YMEHUM:

HCMOJIb30BaTh MOHATHS: MACCA U Pa3MEPBI MOJIEKYJI, TEILUIOBOE ABUKECHUE ATOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAIMUECKUE U aMOp(dHbBIE Tena,
HACHIICHHBI W HEHACBIIIEHHBIA Tap, BJIAXHOCTh BO3[yXa, TEMIEpaTypa,
BHYTPEHHSISI SHEPTHUsl, TEILUIOBOM JABUTATENb, JIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl,
AJIEKTPUYECKOE TOJIE, TPOBOJHUKHA W JUAICKTPUKH, MOCTOSHHBIA 3JICKTPUYECCKHUI
TOK, MArHUTHOE TIOJIE;

pasnuyaTh SIBJICHUA (TEIUIOBOE PACIIMPEHUE U CHKATHE, TEIUIONepeiaya, TEMI0BOE
paBHOBECHE, CMAYMBAHWE, KANWUISIPHBIC SIBJICHUS, WCIAPCHUE, KOHJICHCAIHMS,
IJIaBJI€HUE, KpHUCTAUIM3auus  (OTBEpAEBaHHUE), KHUIEHUE, Temionepenaya
(TemIonpPOBOIHOCTH, KOHBEKITHUS, U3JIYYCHHE), DIIEKTPU3AIIUS TEJ, B3aUMOICUCTBHUE
3aps0B, IEUCTBUS BJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3AUMOJICUCTBUE
MAarHuTOB, JICICTBUE MATHUTHOIO MOJISI HA TPOBOJHUK C TOKOM, SJIEKTPOMArHUTHAS
WHIYKIMSI) TI0 OMMCAaHUIO HX XapaKTePHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBJICHHE;

pacro3HaBaTh MPOSBICHUE H3YUYCHHBIX (U3UYECKUX SBICHUN B OKpPYXKaloleM
MUpE, B TOM 4YHUCiie (U3NUECKHUE SIBJICHUS B IPUPOJIC: TOBEPXHOCTHOE HATSHKEHUE U
KallWUIAPHBIE SIBJIEHUSI B MPHUPOJIC, KPUCTAUIBI B Npupoje, uznydenue CoiHia,
3aMep3aHue BOJIOEMOB, MOPCKHUE OpH3bl, 00pa30BaHKME POCHI, TYMaHa, UHEs, CHEra,
ANIEKTPUYECKUE SIBJICHUS B aTMocdepe, 3JICKTPUUYECTBO >KUBBIX OPTraHU3MOB,
MarHuTHOE ToJjie 3eMiH, Apeld MotoCcoB, poib MAarHUTHOTO TOJIS JIJIsl KU3HHU Ha
3emie, MOJSPHOE CHUSHUE, TPU STOM NEPEBOAUTH NPAKTHYECKYIO 3aJady B
y4eOHYI0, BBICIATH CYIIECTBEHHBIC CBONCTBA (MpU3HAKN) (PU3HUCCKUX SBICHUMN;



ONUCHIBATh H3YyUYCHHBIC CBOMCTBA Tel W (DU3UYECKUE SBICHUS, MCHOJIb3Ys
(bu3uYecKue BeTUINHBI (TEMIIepaTypa, BHYTPESHHSS DHEPTHUs, KOJTHMYECTBO TEIIOTHI,
yAelbHAas TEIUIOEMKOCTh BEILECTBA, YJIEJbHAS TEIUIOTA IUIABIECHUSA, YAEJbHas
TEIJIOTa MapooOpa3oBaHus, yJelabHasl TEIUIOTa CTOPAHMS TOIUIMBA, KOIPPUIIUEHT
MOJIE3HOTO JICWCTBHS TEIJIOBOW MAIIWHBI, OTHOCUTENIbHASA BIIAXKHOCTH BO3/yXa,
ANEKTPUYECKUM 3apsll, CWIA TOKA, JIEKTPUUYECKOE HAIPSIKEHHUE, COIPOTUBIIEHUE
MPOBOJIHMKA, YAEJIbHOE CONPOTUBIEHUE BELIECTBAa, pabOTa W  MOIIHOCTh
AIEKTPUUECKOTO TOKA), IPU OMUCAHUU MPABWIBHO TPAKTOBATH (DU3UYECKUNA CMBICI
UCIIOJIb3yeMbIX BEIMYUH, OOO3HAYEHUS U €IUHULBI (U3UYECKUX BEJIHYUH,
HaxoJIUTh (POPMYIIBI, CBSA3BIBAIONINE JAHHYIO (DU3MYCCKYIO BEIMYHHY C JIPYTUMU
BEITMYMHAMU, CTPOUTH TPaPUKN H3yICHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIMUNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBIICHUS M TPOIECCHI, UCIOIb3YS
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISPHO-KUHETUYECKOU TEOPUM CTPOECHHUS BEIIECTBA,
MPUHIUIT CYTIEPIO3UIIMK ToJieH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXPaHEHUS
3apsaa, 3akoH OMa aJis yyacTka 1enu, 3akoH J[xkoyns—J/IeHia, 3aKkoH coxXxpaHeHus
DHEPTUH, TIPU ATOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA M 3aMKCHIBATH €TO
MAaTEMATUYECKOE BBIPAXKECHUE;

OOBSACHATh (PU3UYECKHE TMPOIIECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluid NPAKTUKOOPUEHTHUPOBAHHOTO  XapakKTepa: BbIABIATh HPHUYUHHO-
CJIC/ICTBEHHBIE CBSI3U, CTPOUTh OOBICHEHUE U3 |—2 JTOTMUECKUX IIaroB ¢ OMOpPOH Ha
1-2 wu3ydeHHBIX CBOWCTBA (M3HUECKUX SIBICHUH, (PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemarh pacy€THble 3a7aud B 2—3 JIEWCTBHS, HCIOJB3YS 3aKOHBI U (OPMYJIbI,
CBs3bIBaIONME (DU3MYECKHME BEIWYMHBI: HA OCHOBE aHaliM3a YCJOBHUS 3aJlauu
3alUChIBaTh KPATKOE YCJIOBUE, BBIABISITh HEAOCTATOK JAHHBIX JJISI PEUICHUS
3a/ayd, BBIOMpATh 3aKOHBI M (OPMyNbI, HEOOXOAMMBIC IS €€ PpeIIeHUs,
MIPOBOJIUTH PAcYEThl U CPABHUBATH MOJYyUYCHHOE 3HAUYCHUE (DU3UICCKON BEITMIHHBI
C U3BECTHBIMHU JIAHHBIMU;

pacro3HaBaTth MPOOJIEMbI, KOTOPHIE MOXKHO PEIHIMTh MPHU MOMOIIUA (PU3HMUECKHUX
METOJIOB, HCHOJIb3ys OIIMCAHUE UCCIIECNOBAHUS, BBIICISATH  IPOBEPSEMOE
MIPEIIOJI0KEHUE, OLEHUBATh NPABWIBHOCTD MOPSAKA MPOBEICHUS HCCIENOBaHMUS,
NENIaTh BBIBOJBI;

MIPOBOJIUTH OTBITH MO HAOIIONCHHUIO (PU3MYECKUX SBICHUA WM (PU3MIECKUX
CBOMCTB TeNl (KamWJUIAPHBIC SIBJICHMS, 3aBUCUMOCThH JABJIEHUS BO3[yXa OT €ro
o0BéMa, TemIepaTypbl, CKOPOCTH TMpOIeCCa OCTBHIBAHMUS M HArpeBaHus IMpHU
M3JIyYEHUH OT [BETa M3Jydarlled (morioujaronieil) MOBEPXHOCTH, CKOPOCTh
WCHApeHus] BOJBI OT TEMIIEPATYPBl KHUJAKOCTH M IUIONAAA €€ ITOBEPXHOCTH,
ANIEKTPU3alMs TEI U B3aUMOJICVCTBHUE AJIEKTPUUYECKUX 3apsI0B, B3aUMOJICVICTBHE
MTOCTOSIHHBIX MarHWTOB, BU3YyaJIW3alldsl MATHUTHBIX TOJEN MOCTOSHHBIX MAarHUTOB,



JEUCTBUS MAarHUTHOIO MOJS HA MPOBOJAHHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,
CBOMCTBA 3JIEKTPOJBUTATENS MOCTOSHHOTO TOKA): (pOPMYITUPOBATH MPOBEPSEMBIC
NPEIOIOKEHNs, COOUpAaTh YCTaHOBKY M3 MPEUIOKEHHOIOo 00O0pyI0BaHus,
OIHCHIBATh X0/ ONbITa U (OPMYJIUPOBATH BHIBOJIBI;

BBIMIOJIHATh MPSIMBIE HU3MEPEHHUS] TEMIIEPaTypbl, OTHOCHUTEIIBHOM BIAXKHOCTHU
BO3/lyXa, CWJIbl TOKA, HANPSKEHUS C UCIOJIb30BAHUEM AHAJIIOTOBBIX IMPUOOPOB U
JaTYNKOB (PU3WYECKUX BEJIMYMH, CPABHUBATH PE3YNbTAThl U3MEPEHHUH C y4ETOM
3aJJaHHOW a0COIOTHOM MOTPEIIHOCTH;

IPOBOAMTH UCCIICOBAHUE 3aBUCUMOCTU OJHOW (PU3NYECKON BEIMUYUHBI OT JIPYrou
C HCIOJIb30BaHUEM TNPSIMBIX H3MEPEHH  (3aBUCHMOCTh  CONPOTUBIICHUS
MIPOBOJIHMKA OT €ro JJWHBI, IUIOM@AAX MOMNEPEYHOI0 CEYEHUS M YAEIBHOIO
CONPOTHUBJIEHUS BEIIECTBA IPOBOJIHMKA, CUIIBI TOKA, UAYILIErO Yepe3 MIPOBOIHUK, OT
HaIIpsDKEHUS. HAa IPOBOJIHUKE, UCCIIEJOBAaHUE TIOCIIEI0BATEIBHOTO U apaIeIbBHOIO
COEIMHEHUI MPOBOAHMKOB): IUIAHUPOBATH UCCIIEJJOBAHUE, COOMPATh YCTAaHOBKY U
BBINIOJIHATh U3MEPEHUS, CIeAys IPEAI0KEHHOMY IIJIaHy, (PUKCUPOBATh PE3yIbTaThl
MOJlyYeHHOW 3aBHCHUMOCTH B BHJAE TaOnHIl M TpaduKOB, NeiaTh BBIBOJBI TIO
pe3ynbTaTam UCCIEI0BaHNUS;

IPOBOAUTH KOCBEHHbIE U3MEPEHMS (PU3NUECKUX BEINYMH (yAeNbHas TEIUIOEMKOCTb
BELIECTBA, CONPOTHUBIICHUE IPOBOJHUKA, padOTa M MOIIHOCTb 3JIEKTPUUYECKOTO
TOKa): TUIAHUPOBAaTh W3MEPEHHUs, CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
cienys IpeajoKeHHON HHCTPYKIIUU, U BBIYUCIIATh 3HAUEHHE BEJINYUHBI,
coONIoAaTh NpaBWIa TEXHUKU OE30MACHOCTH IMpU padoTe ¢ 1abOopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh NPHUHLMUIBI ACUCTBHUS HM3YyUYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha UX ONUCaHUA (B TOM YMCIIE: CUCTEMa OTOIUIEHHUS JIOMOB,
TUTPOMETp, TapoBasi TypOWHA, aMIIEPMETP, BOJIBTMETP, CUETUMK DIIEKTPUUECKOU
SHEPTUH, DJIEKTPOOCBETUTENbHbIE MPHOOPHI, HarpeBaTeNlbHBIE JIIEKTPONPUOOPHI
(mpuMepsbl), SMEKTPUUECKUE TPEIOXPAHUTEIH, DJIEKTPOMATHUT, 3JIEKTPOJIBUrATEINb
MOCTOSIHHOTO TOKA), WCIOJIb3Yysl 3HAaHUSA O CBOMCTBaxX (PU3MUECKHUX SIBICHUHM U
HE00X0oANMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHHUECKHUE YCTPONCTBA U M3MEPHUTENIbHBIE TPUOOPHI TIO
CXeMaM UM CXE€MaTU4YHbIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETpP, TEPMOC,
IICUXPOMETP, TUIPOMETP, JABUIaTellb BHYTPEHHETO CrOPAHMs, AJIEKTPOCKOIL,
peocTaT), COCTaBIATH CXEMbI JJEKTPUUECKUX LENeld C IOCIeI0BaTeNIbHBIM U
napajyieJIbHbIM COEIMHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OOO3HAaYEHUS
AJIEMEHTOB JJIEKTPUYECKUX LEIIEH;

NPUBOAUTH NpPHUMEPHl (HAXOAUTh HMHPOPMALMIO O NPHUMEpPax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOHN JKM3HU NJIsi oOecreueHus
0€30MacHOCTH NpHU OOpaIllEHUH ¢ IPUOOpaMU U TEXHUUYECKUMH YCTPONUCTBaMU,



COXpAaHCHHS 3JI0POBbSI W COONIOACHUS HOPM DKOJIOTUYECKOTO TIIOBEICHUS B
OKPYXaroUIen Cpee;

OCYIIECTBIISATh TOUCK MH(pOpMaIu (HU3HYECKOro cojaepkanus B VHTepHeTe, Ha
OCHOBE MMEIOUINXCS 3HAHWNA U MyTEM CpaBHEHUS IOMOTHUTEIHHBIX MCTOYHHKOB
BBIICJIATh MH(OPMAIUIO, KOTOpasi SBJISIETCS MPOTUBOPEYMBON WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIONB30BaTh TPU  BBHIMIOJIHEHUH YYEOHBIX 3a/JlaHUil  HAYYHO-TIOMYJISIPHYIO
auTeparypy (U3NYECKOTO COJEpKaHUs, CIIPAaBOYHBIE MAaTEPUAIIbI, PECYPCHI CETH
WuTepHer, Biaaerh NpuéMaMyd KOHCHEKTHPOBAHMUSA TEKCTa, MPeoOpa3oBaHUS
uH(pOpPMAIIUY U3 OJJHON 3HAKOBOW CHCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHs, 0000mas
WH(POPMAIIHIO U3 HECKOJIILKUX HCTOYHUKOB (PM3UIECKOTO COACPIKAHUS, B TOM YUCIIC
nyOJMYHO TPEACTABIATh PpE3yJIbTaThl MPOCKTHON WM  HCCIEeN0BATEIbCKON
ACSITeIbHOCTH, TMPH ATOM TPaMOTHO HCIIOJNb30BaTh HW3YYECHHBIA TMOHATHWHBINA
amnmapar Kypca (HU3HKH, COIPOBOXK/IATh BHICTYIUICHUE MTPE3EHTALINEH;

NPU BBIIOJHEHUH YYEOHBIX MPOSKTOB M HCCIIEAOBAHUN (DPU3MUYECKUX IPOIECCOB
pacrpenensaTb OOS3aHHOCTH B TPYIIE B COOTBETCTBUM C  ITOCTABICHHBIMH
3aJjauaMy, CJCIUTh 32 BBIOJHEHHEM IUIaHA ACWCTBUI M KOPPEKTUPOBAThH €ro,
aJIeKBaTHO OIICHWBATh COOCTBEHHBIN BKIIAJ B ACSTEIBHOCTH TPYIIIbI, BEICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJCWUCTBUE, TPOSBISAL  TOTOBHOCTh  pa3peuiarb
KOH()IJTUKTHIL.

K koHIty 00yueHus B 9 kiacce mpeaMeTHbIE Pe3yabTaThl Ha 6a30BOM yPOBHE JTOJKHBI
oTpaxaTh COPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUN:

WCIIOJB30BaTh TOHSTHSA: CHCTEMa OTCU€Ta, MaTepuajibHash TOYKa, TPAECKTOpUS,
OTHOCUTEJIBHOCTh ~ MEXAaHWYECKOro  JABWXKEHUs,  jnedopmarusi  (ynpyras,
MJaCTUYECKasi), TPEHUE, IIEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh W
Meperpy3Kku, MEHTP TAKECTH, aOCOMIOTHO TBEPJIOE TEIO0, HEHTP TAKECTH TBEPIAOTO
Tella, paBHOBECHE, MEXaHWUYeCKHe KoJieOaHMs M BOJHBI, 3BYK, HH(Mpa3BYK H
yIBTPa3BYK, JICKTPOMArHUTHBIC BOJIHBI, IIKajda 3JEKTPOMATHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U MATbHO30PKOCTH, CIEKTPHI MCITyCKaHHsI W TIOTJIONICHUS, amb(a,
0eTa- ¥ TaMMa-u3Iy4eHUs, U30TOIBI, SIepHAs YHEPTCTHUKA;

pas3nyarh SABJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIUHEHHOE JTBUKEHUE,
PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBI)KCHHE, CBOOOJHOE TaJeHHUe Tell,
PaBHOMEPHOE JBMIXKEHHME II0 OKPYKHOCTH, B3aUMOJICUCTBUE TEJI, PEAKTUBHOE
JBIDKEHUE, KoJieOaTebHOE ABUKEHUE (3aTyXalOIINe U BBIHYKJICHHBIC KOJICOaHuUs ),
pPE30HAHC, BOJIHOBOE  JIBUKCHHME, OTPAXKEHHUE  3ByKa, MPSIMOJIMHEHHOE
pacnpocTpaHEHHE, OTPaKEHHUE | TIPEJIOMJICHUE CBETAa, IIOJHOE BHYTPEHHEE
OTpaXEHUE CBETA, PA3JIOKEHUE OEJI0T0 CBETa B CIIEKTP M CIOKEHUE CTICKTPATBHBIX
IIBETOB, TUCTIEPCUS CBETA, €CTECTBEHHAs! PaJIMOAKTUBHOCTh, BOBHUKHOBECHHE



JUHEWYATOro CIEKTpa U3JIYyUYCHHs) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OMBITOB, ICMOHCTPUPYIOIINX JTAaHHOE (PU3HUECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUH B OKpYKaloIleM
Mupe (B TOM uucie (pu3nyeckue SBICHUS B TPHUPOJAE: MPUWIMBHI U OTJIMBBI,
newxkeHne TuiaHeT (CONTHEYHOM CHUCTEMbl, PEAKTHUBHOE [JBUYKEHHE JKHBBIX
OpraHu3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH, 3EMJIETPSICEHUE, CEHCMHUUYECKHUE
BOJIHBI, IIyHaMH, X0, LIBETa TEJI, ONTUYECKHUE SIBJICHUS B MPUPOJIE, OMOIOTHUYECKOE
NEUCTBUE BUAUMOTO, YIbTPaUOIECTOBOIO M PEHTIEHOBCKOTO H3JIYyYEHHUM,
€CTECTBEHHBIN paJuOaKTUBHBIA (OH, KOCMHUYECKHE JIy4H, paJUOAKTUBHOE
W3JIyYEHUE NTPUPOJIHBIX MHHEPAJIOB, JCHCTBUE PAJAHOAKTUBHBIX H3Ty4YCHUN Ha
OpraHU3M YeJIOBEKAa), MPH ATOM TEPEBOJIUTH MPAKTHUYECKYIO 3a1ady B y4eOHYIO,
BBIJICTISITh CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKK) (PU3UUECKUX SIBJICHU;

OMUCBHIBATh M3YyUYCHHBIE CBOMCTBA TeNl U (U3UYECKUE SBICHUS, MCIOJIb3Ys
¢u3nYecKue BETWYWHBI (CpeHST W MTHOBEHHAas CKOPOCTh Tella IIpH
HEPAaBHOMEPHOM JBH)KCHUH, YCKOPEHHE, MEPEMEILIECHHUE, MMyTh, YII0Bas CKOPOCTb,
Cujia TPEHUSs, CUja YINPYroCTH, CHJIAa TSKECTH, YCKOPEHHE CBOOOJHOIO MajeHUs,
BEC TeJa, UMITYJILC TeJa, UMITYJIbC CHJIbI, MEXaHWueckas padoTa W MOIIHOCTb,
MOTEHUMAJIbHAS JHEPTrUsli Tejla, TMOJHATOrO0 HaJ TOBEPXHOCTHIO  3EMJIH,
MOTEHUHAJIbHASL JHEPrUs CXKATOM MNPYKUHBI, KUHETHYECKAs HHEPrus, IOJIHas
MeXaHU4ecKas dHEPrus, Mepuoj] U 4acToTa KoJieOaHUM, JJIMHA BOJIHBI, TPOMKOCTh
3ByKa W BBICOTAa TOHA, CKOPOCTh CBETA, MOKAa3aTeldb MPEJIOMIICHUSI CPEJbl), MpU
OTHMCAHUM TPABUIBLHO TPAKTOBATh (PU3MUECKHN CMBICT HCIOJBb3YEeMBIX BEIIMYHH,
o003HaueHHUs ¥ eAUHUIB (U3UYECKUX BEIUYMH, HAXOIUTh (POPMYIIHI,
CBS3BIBAIONIUE JAHHYIO (DU3UYECKYIO BEJIIMYUHY C APYTMMH BEJIMYHMHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEITUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MUECKUE SIBJICHUS U MPOIECCHI, UCIOJb3Ys
3aKOH COXPAHEHUSI HHEPruM, 3aKOH BCEMHUPHOIO TSITOTEHMS, MPUHIUI
CYHEpHO3ULIMK CUJI, IPUHIIUI OTHOCUTENIBHOCTH [ anunes, 3akonbl HproTOHA, 3aK0H
COXpaHEHHUSI HMITYJIbCA, 3aKOHbl OTPAKEHUS M TMPEIOMIIEHUS CBETa, 3aKOHBI
COXpPaHEHMS 3apsIOBOTO U MAcCCOBOI'O YHWCEI MPHU SJIEPHBIX PEAKUUAX, IPU ITOM
JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa W 3alHUChIBaTh €r0 MaTEMaTUYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3UYECKHE TMPOIECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallud  MPAKTUKOOPUEHTHUPOBAHHOTO  XapaKTepa: BBISBIATh  HPUUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTh OOBICHEHUE U3 2—3 JJIOTMUECKHUX IIaroB C OMOPOH Ha
2-3 W3Y4YEHHBIX CBOMCTBA (PU3WYECKUX SABJICHUM, (PU3MUYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemarh pacu€THble 3aJadd (OMUpAIOIIMECs Ha CHUCTeMY W3 2—3 ypaBHEHHUN),
MCIIOJIb3Ysl 3aKOHBI U (hOPMYJIBI, CBSI3BIBAIOIINE (PU3NUECKHIE BEIMUYUHbBI: HA OCHOBE



aHaNMM3a YCJIOBHSI 33J1a4yl 3aMKChIBATh KPATKOE YCIOBHE, BBISIBIATH HEIOCTAIOIIUC
WM W30BITOYHBIC JaHHBIC, BBIOMpATh 3aKOHBI M (HOPMYJIBI, HEOOXOIUMBIE IS
pelieHusi, MPOBOAUTh PACUETHl M OLIEHUBATh PEATUCTUYHOCTD IMOITYYEHHOTO
3HaUYCHUS PU3NYECKON BETUUNHBL,

pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIINTh MPH MOMOIHA (U3HIESCKUX
METO/JOB, HCIIONB3ysl OMHCAaHWUE WCCIICAOBAHMS, BBIICIATHL  IPOBEPIEMOC
MIPEANOI0KECHNE, OIICHUBATH MPaBUILHOCTh TOPSIKA MPOBEACHUS HCCIICIOBAHUS,
JIeaTh BHIBOIbI, UHTEPIPETUPOBATH PE3YJIbTAThl HAOIOICHUM U OTIBITOB;
MPOBOJIUTh OMBITHI MO HAOMIONCHUIO (PU3NYECKHX SIBICHUUA WIH (DPU3NIECKUX
CBOKCTB Tell (M3ydeHHe BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHHUs DHEPTHH,
3aBUCUMOCTh TIEpHOJa KOJICOAaHWH TPYKWHHOTO MasTHHKAa OT MAacChl Tpy3a H
KECTKOCTU TPYKUHBI M HE3aBUCUMOCTh OT AaMIUIMTYIbl MajbIX KoJIeOaHUH,
MPSMOJIMHEMHOE PaclpOCTpaHEHUE CBETa, paslioKeHHe Oeoro cBeTa B CIEKTP,
M3y4YEHUE CBOMCTB HM300paXKCHHUS B IIJIOCKOM 3€pKajie M CBOMCTB HM300paKeHUS
MpeaMeTa B cCOOMparomiei Tna3e, HabIoIeHUE CILIONIHBIX U THHEHYAThIX CIIEKTPOB
U3IyYEHUs): CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000pyI0BaHUsl, ONMMCHIBATH XOJ1 OMBITA U €T0 PE3yJIbTaThl, (DOPMYIUPOBATHBBIBOIL
MPOBOJIUTH MPU HEOOXOJUMOCTH CEPHIO MPSMBIX U3MEPEHUMN, ONpeneNisisi cpeaHee
3HaUYCHHUE H3MEpseMOll BeMWYUHBI ((POKYCHOE paccTOsTHUE COOMpAaroIIel JIMH3BI),
000CHOBBIBaThH BBIOOD croco6a u3MepeHus (M3MEepUTEIHLHOTO Mpudopa);
MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PM3MIECKUX BEIMYHMH C UCIIOJIb30BaHUEM
MPSAMBIX H3MEpPEHUN (3aBUCHMOCTH ITyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JBKEHUU 0€3 HayalbHOM CKOPOCTH, NEpHoJa KOJeOaHWM MaTeMaTHYeCKOTO
MasTHHUKA OT JITMHBI HUTH, 3aBUCUMOCTH yTJjla OTPAXXEHUS CBETA OT yrja MaJcHUs U
yria  TOpelioMJIeHUss OT  yIyla  MaJIeHds): IUIAHUpPOBaTh  HMCCIENIOBAHUE,
CaMOCTOSATEIILHO COOMpAaTh YCTAHOBKY, (PUKCHpPOBATH PE3YNbTAThl IMOTYyYCHHOMN
3aBUCUMOCTH (DM3MYECKUX BEIMYHMH B BUJE TAOJWIl U TPadUKOB, J€JaTh BHIBOIBI
0 pe3yJbTaTaM HUCCIEAOBaAHUS;

MPOBOJIUTh KOCBEHHBIE HM3MEPEHHS (U3HUECKUX BEIUYUH (CPEIHSASI CKOPOCTh U
YCKOpPEHHE Teja MPU PABHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOIHOTO
MajeHus, )XECTKOCTh MPYKUHBI, KOIPPHUITUEHT TPEHHS CKOIBKECHIS, MEXaHMIeCKas
paboTa ¥ MOIIHOCTh, YacTOTa W TMEpUoj] KoJeOaHUH MaTeMaTHu4ecKoro u
MPY>KUHHOTO MasgTHUKOB, ONTUYECKAsl CUJIa COOMpAroIel JTMH3bI, PaJUOAKTUBHbBIN
¢oH): TIAaHUPOBATh H3MEPECHHS, COOMPATH IKCIICPUMEHTAIBHYI0 YCTAaHOBKY H
BBITIOJTHATHh U3MEPEHUS, CIASAYS MPEII0)KEHHON WHCTPYKITUHU, BEIYUCIIATh 3HAYCHUE
BEIMYMHBI W aAHAIM3UPOBATh MOJYUYEHHbIE PE3yJbTaThl C YYETOM 3aJlaHHOMN
MOTPENTHOCTH U3MEPEHUH;



cOOMIOMaTh TpaBHJIa TEXHUKH OE30MaCHOCTH TMpH padboTe ¢ 1abopaTOPHBIM
000pyIOBaHUEM,;

pasznuyaTh OCHOBHBIE MPU3HAKHU M3YUYEHHBIX (DU3UUYECKUX MOJIEIeil: MaTepuaibHas
TOYKa, aOCOIIOTHO TBEPAOE TEJO, TOUCUHBIN UCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
IJIaHETapHAsi MOJENb ATOMA, HyKJIOHHAs! MOJIENIb aTOMHOI'O S1/1pa;

XapaKTepu30BaTh MPHUHIUIBI JCUCTBUS HM3YyYEHHBIX MPHOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOpPOM Ha HMX ONHUCaHUs (B TOM YMCIE: CIHUIOMETpP, AATUYUKU
IIOJIOXKEHUSA, PACCTOSHHUS M YCKOPEHHUsS, pPakera, 3XO0JOT, OYKH, IEPUCKOIL,
doroanmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbscona), ucnonb3ys 3HaHUS O CBOMCTBaX (PU3NUECKUX SABICHUN U HEOOXOIUMBIC
(du3nyecKkrne 3aKOHOMEPHOCTH;

HCIIOJIB30BAaTh CXEMBl M CXEMAaTHUYHbIE PUCYHKH M3YYEHHBIX TEXHHYECKHX
YCTPOMCTB, H3MEPUTENBHBIX MPHOOPOB W TEXHOJIOTUYECKUX TMPOIECCOB TIpU
pElIeHUH Y4YeOHO-NPAKTUYECKUX 3a/ad, ONTHUYECKUE CXEMbl JJIsi MOCTPOEHUS
M300paKEHUM B TIJIOCKOM 3€pKajie U COOMpAaroel JTUH3E;

OPUBOJUTH NPUMEPHl (HAXOAUTh HHPOPMAIMIO O MpUMepax) IPaKTHUECKOIo
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B IMOBCEAHEBHOM JKM3HU AJIi OOEcreueHus
0€30MacHOCTH TMPHU OOpalleHUH C MPUOOpaMU M TEXHUYECKUMHU YCTPOWCTBAMH,
COXPaHEHHUs 3JIOPOBbS U COONIOJCHHUS HOPM OHKOJOTMYECKOTO TIOBEJICHUS B
OKPYXaroUIEn Cpee;

OCYIIECTBIATh MOUCK HH(popManuu (usnueckoro cojaepxkanusi B HuHtephere,
CaMOCTOSITENIbHO (POPMYJIMPYSI MOUCKOBBIM 3alpoC, HaXOAUTh IyTH OIpeIeICHHUS
JIOCTOBEPHOCTH TIOJYYCHHOW HWH(POPMAIIMA HA OCHOBE HMMEIONIUXCS 3HAHWN |
JOTOJHUTENBHBIX HICTOYHUKOB;

WCIIONB30BaTh TMPH  BBIMOJTHEHUH YYE€OHBIX 3alaHuil  HAyYHO-TIOMYJISIPHYIO
aUTepaTypy (U3NYECKOTO COJAEp)KAaHMs, CIIPABOYHbIE MaTepUajbl, PECYpChl CETU
WuTepHer, BiajeTb MNpUEMaMH KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIUU U3 OJIHON 3HAKOBOU CUCTEMBI B JIPYTYIO;

co3/1aBaTb COOCTBEHHbIE IHCBMEHHBIE W YCTHbIE COOOIIEHHMS Ha OCHOBE
nH(GOpPMAILlMK U3 HECKOJIBKUX MCTOYHHUKOB (PU3UYECKOTO COACPKAHUS, MyOTUIHO
MPEACTABISATH PE3YIbTaThl MPOEKTHON MJIM UCCIIEI0BATEIbCKON AEATENBHOCTH, IPU
3TOM TPaMOTHO HCIIOJIb30BaTh W3YYEHHBIN IOHATUHHBINA ammapar H3y4yaeMoro
pasznena (UMK W CONpPOBOXKJAATh BBICTYIUIEHHWE MpE3eHTauell ¢ Yy4éToM
0COOEHHOCTEN ayJUTOPUN CBEPCTHUKOB.



3. TEMATUYECKOE IIVIAHUPOBAHUE

7 KJIACC
KoimyecTBo yacos DJIeKTPOHHbBIE
Ne HaumenoBanue pa3ae/ioB U TEM KOHTDOI Peannzanus BoCIUTATEILHOIO (HH(l)pOBBIe)
n/n MPOrpamMMbI Bcero P NMOTEeHIHAJIA YPOKa o0pa3oBaTte/ibHbIE
/TIpakTHKa
pecypchl
Paznen 1. ®usuka u e€ poJib B N03HAHUH OKPYKal0LIero MUpPa
11 o ) YcraHoBnenue noseputenbHbiX | bubmunoreka IIOK
. W3UKa - HayKa O MPUPOJIE o
YKa O TIpHpOA OTHOMICHHI MEKTy YIHTENeM W | hitps://m.edsoo.ru/7f416194
0o0yJaroIMMucs. [TobyxaeHme BuG OK
HOINOTEKA
1.2 dusnyeckue BeJIMYUHbI 2 /1 00y4aroIIXCs codmoaath 1
06HIerI/IH$ITBIe HOPMBI, IIPUHITUIIBI https//medsooru/7f416194
yaeOHOI JUCHUITIAHEI u
EcTecTBEHHOHAYYHbIH METOJ camoopranusaiyn. GOPMUPOBARKC Y | B6yyorexa [TOK
1.3 2 /1 00y4arOIIUXCS TONOKUTENBHOTO |\ ) 76416194
IIO3HAHUI OTHOIIEHNS K TIPEIMETY. tps://m.edsoo.ru
Wroro no pazneny 6

Pa3znein 2. [lepBoHayaibHbIE CBeIEHUS 0 CTPOEHUM BelleCTBA

IIpuBneuenue BHuMaHus | buonunoreka [JOK
2.1 Ctpoenue BemecTsa 1 OOyJarommxcst K MPAKTHYECKOH | hins-//m.edsoo.ru/7f416194
- 3HAYUMOCTH M3y4aeMOro MaTepHaa.
29 JIBUkeHUE U B3aUMOJICHCTBHUE YACTHII ) 1 VHHLMApOBAHHE M IOJNCPXKKA bu6mmoreka [IOK
BEILICCTBA CaMOCTOSTENLHOM JIesTenbHOCTH, | https://m.edsoo.ru/7f416194
TBOPYECKOTO OTHOIIIEHHUS K
BBITIOJTHEHHUTO MPaKTHYECKUX
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 1 3aganuii. @DOpPMHPOBaHWE HaBbIKA bubmmorexa LIOK
IIOCTaHOBKU LeITH yaeGHoii | hitps://m.edsoo.rw/7f416194
JICSTEILHOCTH.
Hroro no pazaeny 5




Paznen 3. /IBuskeHue M B3anMojielicTBHeE Tel

[IpuBneuenue BHuManus | bubmmorexa [JOK
3.1 MexaHn4ecKkoe TBHKCHHIE 3 N
00yJaromuxcs K HPAKTHYECKOH |  https://m.edsoo.ru/7f416194
3HaYUMOCTHU M3y4aeMoro
3.2 Nne acca, II0THOC 4 /1 14 na bubmorexa LIOK
. HEPIHS, M TJIOTHOCTh Marepuaa. HUIUUPOBAHUE U
pru, ’ P AP . | https://m.edsoo.ru/7f416194
MOJAEPIKKA CaMOCTOSITCIIbHOM
JIeATEIIbHOCTH, TBOPYECKOTO
OTHOIICHUS K  BBINOJHEHUIO
MPaKTUYECKUX 3aJlaHUM.
bubmorexa [JOK
3.3 Cua. Busr cut 14 1/2 DopmupoBanue HaBBIKa Ho
IIOCTAHOBKHU LEeIu y‘Ie6HOI‘/’I https://m.edsoo.ru/7f416194
JIeSITeNIbHOCTH, IJTAHUPOBAHUSA
yueOHOM JesSTEIbHOCTH.
YwMmenue pemars GU3NIECKUE 3a1a4H.
Uroro no pazgeny 21
Pa3nen 4. /laBjieHue TBEPABIX TeJl, :KUIKOCTEH U ra30B
Hanenue. [lepenaya naBnenus [IpuBneuenue BHUMAaHMUs
N 6 . | bubmmoreka [JOK
4.1 TBEPABIMU TEJIAMH, KUJIKOCTSIMHU U 3 00yHarommXCs K IpaKTHHCCKON https://m.ed /7.
rasaMIL SHAYMMOCTH H3y4aeMOro ttps://m.edsoo.ru/7f416194
Marepuana. MHunuupoBanue wu G OK
o HOIMoTEKA
4.0 JlaBIIeHHE KUAKOCTH 5 MOJACPIKKa CaMOCTOATEJIbHOMU 1
JEATENBHOCTH, TBOPYECKOTO https://m.edsoo.ru/7f416194
43 A (1) 6 1 OTHOILICHUS K BBIIIOJITHEHUIO Bubnuoreka LHOK
. T™MOC(EepHOE TaBJICHUE »
p NPaKTHYECKHX 3a/[aHuit. | hitps:/m.edsoo.ru/7f416194
dopmupoBaHHe HaBbIKA
MMOCTaHOBKHU enu yueOHoI
JIeSITeNIbHOCTH, OTCTauBaHHUE
44 JelicTBue )XUIKOCTH U Ta3a Ha 7 1A COOCTBEHHOM  TOuku  3peHus, | Bubmmoreka [JOK
' IOrPYKEHHOE B HUX TEJIO CaMOCTOATCIIBHOCTH 1| https://m.edsoo.ru/7f416194
CaMOKOHTPOJIA. PazButue
Kp€aTUBHOCTHU MBIIIJICHUA,
WHUIIMATHUBEI, HaXOO4YUBOCTH,




AKTHUBHOCTH npu peI€HNH

Uroro no pazgeny 21
Pa3nen 5. PaGora 1 MOIIHOCTD. JHeprus
[IpuBneuenue BHUMaHus | bubmmoreka [[OK
5.1 PaGora 1 MOIIHOCTE 3 1/1 P N 1
o0yJaromMxcsd K TPAKTHYECKOH | https://m.edsoo.ru/7f416194
3HAYMMOCTH U3y4aemMoro
5.2 [IpocThie MEXaHU3MBI 5 /1 14 a Bubamoreta LIOK
. Matepuaia. HWHunumupoBaHue u
P p HHHD . | https://m.edsoo.ru/7f416194
MOJJIEpPKKa CaMOCTOSITEJIbHOU
JESTENIbHOCTH, TBOPUYECKOT'O
OTHOLIEHHUS K  BBIIOJIHEHUIO
IIPaKTUYECKUX 3a/1aHUM.
dopMHUpOBaHUE HaBbIKA
IIOCTaHOBKH uenu  y4yeOHOH
JIeATEIbHOCTH, OTCTanBaHUE
53 MexaHuueckasi SHeprus 4 1/1 COOCTRCHNON 1ol 3PCHIVL | BuGmtorera LOK
' p CaMOCTOATCILHOCTH Y| hitps:/m.edsoo.ru/7416194
CaMOKOHTPOJISL. PazButue
JIOTUYECKOT'O0 MBIIUICHHUSI, YMEHUS
aHAIN3UPOBATh MIOJIy4YEHHYIO
uHbOpMaIHIo, yMEHUs
yYCTaHaBJIUBATh NPUYHHHO-
CIEICTBEHHBbIE  CBf3M, JENaTh
BBIBOJIBI.
Hroro no pazgeny 12
YMeHus IIJIaHUPOBATH y‘Ie6HyIO ACATCIIbBHOCTD, Pa3BUBATh JIOTUYCCKOC MBILIJICHUC,
AHAJIN3UPOBATH ITOJIYYCHHYIO HH(POPMALIUIO, ACJIaTh BBIBOABI. PazButne KpeaTHBHOTO
PeszepBHOE Bpems 3 P YACHHY $op ’ P
MBIIJICHUSA, MTHAOHUATUBBI, HAXOJYUBOCTHU, AKTUBHOCTHU ITPU PECUICHUUN (1)I/ISI/I‘ISCKI/IX
3a/1a4.
OBILIEE KOJIMYECTBO YACOB I10O 68 6 /12

I[TPOTPAMME




8 KUIACC

KoaunvecTBO yacon DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ Konrtpoas/
nporpamMmmabl Bcero Peanu3zanusi BoCIUTATEILHOIO o0pasoBaTe/bHbIE
IIpakTuka
NMOTEeHIHAJa yPOKa pecypcel
Pazgen 1. TensioBbIe iBJIeHUSA
11 C . . 1 [TpuBneuenue BHUMaHusA | bubmuoreka [JOK
) TPOEHUE U CBOWCTBA BEIIECTBA .
p 00y4Jaromuxcs K NPaKTAICCKOM |  https://m.edsoo.ru/7f4181ce
3HAYUMOCTH H3Y4aeMOro Marepuana.
NunuuupoBanue U MOJJEPXKKA
CaMOCTOSITENIbHOI NESTENIbHOCTH, B LIOK
noInoTeKa
1.2 TennoBbIe MPOIECCHI 21 2/5 TBOPYCCKOT'O OTHOILICHUA K httos://m.ed 76
BBIMIOJTHCHUIO TPAKTUYECKUX 3aJaHui. ttps://m.edsoo.ru/7f4181ce
dopMHUpOBaHUE HABBIKA ITOCTAHOBKH
e yaeOHOM 1esaTenbHOCTH.
Wroro no pazneny 28
Pa3znen 2. JjekTpuyecKkue 1 MATHUTHBIE SIBJICHUSI
DNEeKTPUYECKUE 3aPSIbI. [TpuBeueHue BHUMAaHUS
6 . | bubmuorexa [IOK
2.1 3apspKeHHbIE Tela U UX 7 /1 00y9aroIUXCs K MIPAKTUICCKOU httos://m.ed 764181
B3aHMOICHCTBHE 3HAUMMOCTH HM3y4aeMOTo MaTepuana, | AUPS//M.edsoo.ru c€
WNuunuupoBanue u MOJJIEPKKA
. . o bubnmoreka [JOK
2.2 [ToCTOsTHHBIN ANEKTPUIECKUI TOK 20 2/7 CaMOCTOATEIIEHOH ACATEIILHOCTH, https://m.ed 764181
TBOPYECKOI'O OTHOILICHHS K ttps://m.edsoo.ru/7 ce
23 M 6 1 /15 BBITIOJHEHUIO TPAaKTHYECKUX 3aJaHuil. | Bubimoreka LHOK
) ArHUTHBIC SBJICHUS
’ YMeHue pelath GU3MIECKUE XaTadH. https://m.edsoo.ru/7f4181ce
@dopMHUpOBaHUE HABBIKA MOCTAHOBKH
(o) 03 yaeOHOM NESTCIILHOCTH,
24 DNeKTPOMATHHTHAS MHIYKITHS 4 oTcTamBamme  coGcTBenmoii  Touxn | buomorexa LIOK
3peHus, CaMOCTOSTEILHOCTH u | https://m.edsoo.ru/7f4181ce

CaMOKOHTPOJIA. Pa3Butne 10rudeckoro




MBILIUJIEHUS, YMEHUA AaHAJIU3UPOBATH
MOJIyYCHHYIO HWH(POPMAIUIO, YMEHUS

Hroro no pazneny 37
YMeHUs TUTaHUPOBATh YICOHYIO JIeATEIIbHOCTh, PAa3BUBATH JIOTHUECKOE MBIIUICHHE,
PesepBHOE BpeMs 3 AQHAIM3UPOBATh MOJYYCHHYIO HH(GOpPMAIIHUIO, Jenatb  BbIBOABL. PasButue
Kp€aTUBHOI'O MBIIIJICHUA, MHULWUATHUBbBI, HAXOJYNBOCTU, aAKTUBHOCTHU IIPU PCIICHUN
(hm3mueckux 3amad.
OBUIEE KOJIMYECTBO YACOB I10 68 6/14.5
9

I[TPOTPAMME




9 KUIIACC

KoaunuyecTBo 4acoB 3JICKTp0HHbIe
No 11/ HaumeHnoBaHme pa3aesion Kounrpoa (uudposnbie)
°on/m
U TCM NIPOrpamMmMbl Bcero b/ Peanu3anus BOCIUTATEILHOIO oOpa3oBaTe/IbHbIE
IIpakTuka NOTEHIHAJIA YPOKA pecypcsl
Pa3zgen 1. Mexannueckue iBJICHUSA
11 MexaHnnueckoe IBHKEHUE U 10 11 IIpuBneueHne BHMManus oOywaromuxcs | Bubmanoreka LIOK
' CIIOCOOBI €r0 OIUCAHUS K HPaKTHICCKOHU 3HAYMMOCTH |  https://m.edsoo.ru/7f41ad4a6
A3y4aeMoTo MaTepHaa.
. Vi P bubnmnoreka [IOK
1.2 BsaumogeiicTBue Ten 20 1/3 NuannuupoBanue u noaACpKKa httos://m.ed 76410406
CaMOCTOATEIbHOM JIeSITENLHOCTH, P 00, UL a3a
TBOPYECKOTO OTHOIIIEHUS K
BBIMIOJHEHUIO MPaKTUYEeCKUX 3anaHuii. | bubmmoreka [JOK
1.3 3aKOHbBI COXpaHECHUS 10 1/3 p a s
@opMHUpOBaHHE HAaBBIKA ITOCTAHOBKHM | https://m.edsoo.ru/7f41a4a6
e yueOHOM e TEIbHOCTH.
Hroro no pazneny 40
Pazgen 2. Mexannueckue KoJ1e0aHUS U BOJHBI
IIpuBneuenue BHUMaHug oOydaromuxcs | bubmmorexa LIOK
2.1 Mexanunueckue kojaebanus 7 1/3 P . i 1
K IIPaKTUIECKOU 3HAYUMOCTH | https://m.edsoo.ru/7f41a4a6
M3y4aemMoro Marepuaa.
NuannunpoBanue u MOJJEPKKA
CaMOCTOATEIbHOM JIeSITENLHOCTH,
TBOPUYECKOTO OTHOIIIEHUS K
P . | bubmmorexa [IOK
2.2 MexaHuyeckue BOJIHbIL. 3BYK 8 1/3 BBINIOJIHEHUIO TIPAKTUYECKUX 3aJ[aHUU. httos://m.ed 76410406
QopMUpOBaHHE HABBIKA IIOCTAHOBKH | (LPSy/M.cdsoo.ru//1%1a%a
LeIn yueOHOU JIeSITENLHOCTH,
MJIaHUPOBAHUS YU€OHOM €SI TEIIbHOCTH.
YMmenue pemiats pu3nuecKue 3a1aum.
Hroro no pazaeny 15




Pasznen 3. 3J'[eKTp0MaFHI/ITHOC MoJi€ U 3JICKTPOMArHMTHBIC BOJTHbBI

31 DNeKTPOMarHuTHOE MOJie U

OJICKTPOMArduTHBIC BOJIHBI

1/2

HpI/IBJIe‘-IeHI/IG BHHUMAaHUA O6yanOIlII/IXC$I

K MPaKTHYECKON 3HAYUMOCTH
M3y4aeMoro MaTtepuania.
NHunuupoBanue u MO/ICPIKKA
CaMOCTOSATCIbHOM eI TEILHOCTH,
TBOPYECKOTO OTHOIIICHUS K

BBIMTOJIHCHHIO TPAKTUYCCKUX 3aaHUU.
®opMHUpPOBaHUE HaBbIKa MOCTAHOBKH
() 0% yaeOHOM NESTSIILHOCTH,
OTCTaWBaHWE  COOCTBEHHOH  TOYKH
3peHus, CaMOCTOSTEIbHOCTH "
CaMOKOHTPOJIsI. Pa3BUTHE JIOrMYECKOTO
MBINUICHHUS, YMEHHS  aHAJIU3UPOBAThH
HOJYYEHHYI0  HH(POPMAIMIO, yMEHHS
yCTaHABJIUBATh NPUYHHHO-
CIIC/ICTBEHHBIC CBSA3HU, JIEJIATh BBIBOJIBI.

bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6

Hroro no pazgeny

Pasgea 4. CBeToBbIe AIBJICHUA

3aKOHbI pacpOCTPaHEHUS
cBera

4.1

1/2

JIMH3BI M ONITHUYECKUE

42 puOOpBI

1/3

43 Pasnoxxenue 0e0ro cBeTa B
' CIIEKTP

/2

[IpuBneueHne BHUMaHUS OOYYArOIIMXCS
K MPaKTHYECKON 3HAYUMOCTH
M3y4aeMoro MaTtepuania.
NHunmupoBanue u MO/ICPIKKA
CaMOCTOSTEIbHOM eI TEILHOCTH,
TBOPYECKOTO OTHOIIICHUS K
BBITIOJIHCHUIO TPAKTUYECKUX 3aJaHH.
®dopMHUpOBaHHE HABBIKA ITOCTAHOBKH
() 0% yaeOHOM NESATCIILHOCTH,
OTCTauBaHUE COOCTBEHHOM TOYKH
3peHus, CaMOCTOSTEIIbHOCTH u
CaMOKOHTpOJIs. Pa3BuTHE JTOTMYECKOTro
MBIIUICHUS, YMEHUS aHATU3UPOBAThH

bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6




NOJYYCHHYI0O HMH(OpMAIHMIO, yMEHHUS

yCTaHaBIINBaTh TIPUINHHO-
Uroro no pazgeny 15
Pa3gen 5. KBanToBbIe SIBJICHUA
51 Hcnyckanue v noriouieHue 4 P [IpuBneyenne BHUMaHus oOydaromuxcs | Bubnuorexa LIOK
' CBETa aTOMOM K IPaKTUICCKOU 3HAYUMOCTH |  https://m.edsoo.ru/7f41a4a6
HA3y4aeMOT0 MaTrepuania.
" i bubmuoreka IIOK
5.2 Crtpoenue aToMHOTO sifjpa 6 1/1 HULUAPOBaHUE u MOAJICPHKKA httos://med 741436
CaMOCTOSTEIbHOMN JeATEeIbHOCTH, DPS://IN.cdS00.1U. a%a
TBOPYECKOTO OTHOIIIEHUS K
BBITIOJIHCHUIO TPAKTHYECCKUX 3aIaHHM.
dopmMupoBaHHE HaBbIKA IOCTAHOBKHU
Lenu yueOHOU EeITEIbHOCTH,
OTCTanBaHHE CcOOCTBEHHOM TOYKH
5.3 SInepHble peakuu 7 1/1 bubnnorexa LIOK
. 3pEHUs CaMOCTOSITEILHOCTH u
p P p ’ https://m.edsoo.ru/7f41a4a6
CaMOKOHTpOJIsi. Pa3BuTHEe JIOrHYecKoro
MBILUICHUS, YMEHUS  aHAIU3UPOBATh
MOJy4eHHYI0 ~ WH(OpMAIMI, YMEHUS
yCTaHaBIIMBATh MPUYHHHO-
CIIEICTBEHHBIE CBSI3HU, NENIaTh BHIBOIKI.
Hroro no pazgeny 17
Pa3pnen 6. IloBTopuTe1bH0-00001a0IIHIT MOTYJIb
YMenuns IJIAHUPOBATh y4eOHyI0
NEeSTEIIbHOCTh, pPa3BUBATh JIOTUYECKOE
[ToBTOpeHHEe M 0000IICHHE MBIIICHUEC, AHAJIM3UPOBATh Bu6 1IOK
HOIHOTEKA
6.1 coziepKaHus Kypca pU3HKH 9 /2 MONyYeHHyl0  MH)OpManumio,  nenarh .
28 7-9 K1aCe BBIBOJIbI. PasButue kpearnsHoro | https:/m.edsoo.ru/7f41a4a6

MBIIUICHNSI, THAITUATUBBI, HAXOJYUBOCTH,
AKTUBHOCTH IIPH pEUICHUH (HU3NYECKUX
3ajad.




Uroro no pazaeny

OBLIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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MNOYPOYHOE IIJIAHUPOBAHMUME

7 KIIACC
Ne i/
Tema ypoka
1 ®uznka — HayKa o0 Npupoje. SBIeHUus IpUPOIbI
2 duznueckue ABICHUS
3 Pu3nuecKre BeJIMYUHbI U UX U3MEPEHHE
4 VYpok-uccinenoBanue "M3mepenne remneparypsl py MOMOIIY KUJKOCTHOTO TEPMOMETPA U JaTUUKA TEMIEPaTyphbl”
5 Mertoapl HaydHOTO 1To3HaHuA. Onucanne GU3NIECKUX SBICHUH C TOMOIIBIO MOJIEIIEH
6 VYpoxk-uccienoanue "lIpoBepka rumoTes3sl: JAITBHOCTD MMOJIETA MIAPUKA, TYIIEHHOT0 TOPU30HTAIBHO, TEM 0OJIbIIEe, YeM OOJIbIIe
BBICOTA ITyCcKa"

7 Crpoenue BeniectBa. ONbITHI, 10Ka3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA
8 JIBU>KEHME 4acTUll BELLIECTBA
9 VYpoxk-uccienoBanne «OMbITH 10 HAOIIOICHHUIO TETIFIOBOTO PACIIUPEHUS Ta30B»
10 ArperaTHbl€ COCTOSHUS BELIECTBA
11 OcobeHHOCTH arperaTHbIX cocTosiHUH Boibl. O000menue o paszneny «llepBoHadyanbHbIe CBEACHUS O CTPOCHUH BEIIECTBAY
12 Mexannueckoe JBHKeHUE. PABHOMEPHOE M HEPABHOMEPHOE JIBUKECHUE
13 Ckopoctb. Enunuiisl ckopoctu
14 Pacuer nytu u BpeMeHU IBUKEHUS
15 HNuepuwmsi. Macca — Mepa MUHEPTHOCTH TN
16 [TnotHOCTH BemiecTBa. Pacuer maccsl 1 00beMa Tea Mo €ro MIOTHOCTH
17 Jlaboparopnas padora «OmnpezaeneHue mIOTHOCTH TBEPIOTO TEa
18 Pemrenne 3amau no reMme "IlimoTHOCTSE BemecTsa"”
19 Cuula KaK xapakTepucTHKa B3aumoierctus ten. Cua ynpyrocty. 3akoH ['yka
20 Jlaboparopnas padota «/3ydeHune 3aBUCUMOCTH pacTsbKeHUs (1edopMalnium) Npy>KUHbI OT MPHI0KEHHOMN CHUITBD)




21 [[“IBnenue TaroTenus. Cumna TsHKECTH

22 CBsi3b MEXy CHJION TSKECTH U Maccoii Tena. Bec tena. Pemenue 3anau nmo teme "Cua tsokectu"”

23 Cuna TsxecTH Ha Jpyrux niaaHetax. Gusnueckue XxapakTepUCTUKU MIIaHET

24 Nsmepenue cuit. JlunamMmomeTp

25 Bec Tena. HeBecomocTh

26 CrnosxeHue qBYX CHJI, HAIIPABJIEHHBIX 110 OJHOM MpsiMOii. PaBHOAEHCTBYIOIIAs CHIT

27 Pewenue 3anau no reme "PaBHOAeHCTBYIOIIAs CUT"

28 Cuna Tpenus u €€ BUbl. TpeHue B MPUPOJE U TEXHUKE

) Jlaboparopnas pabota «/3yueHne 3aBUCUMOCTH CHIIbI TPEHHSI CKOJIBKEHHUS OT CUJIBI IaBIICHUS M XapaKTepa COMPUKACAIOLTNXCS
¢ IMOBEPXHOCTEMN

30 Pemenue 3agau Ha onpesiesieHne PaBHOJACHCTBYIOIIEH CHITBI

31 Pemenue 3agau o Temam: «Bec tenay, «['paduueckoe nzodbpaxenue cum», «Cuibl», «PaBHOACHCTBYIOIIAS CHIT

1 KonTponbnas pabota mo Temam: «MexaHudeckoe JBIKeHuey, «Macca, I0THOCThY, «Bec Tenay, «'paduueckoe nzodpaxenue

cry, «CUisDy

33 Hasnenue. CriocoObl yMEHBIICHUS U YBEIMUEHUS TaBJICHUS

34 JlaBneHwue raza. 3aBUCUMOCTD JIaBJICHHUS ra3a OT 00bEMa, TeMIepaTypsl

35 [Tepenaua naBneHus: TBEPABIMU TEIAMH, KUAKOCTSIMU U TazaMu. 3akoH [lackamns

36 JlaBiieHHe B )KUIAKOCTHU U T'a3€, BEI3BAHHOE JICHCTBUEM CUJIBI TSKECTH

37 Pemenue 3agau o teme «JlaBieHue B )KUIKOCTH U ra3e. 3akoH [lackans»

38 CooOuiaromuecs cocy /bl

39 I'mapaBnuueckuii mpecc

40 Manomertpsl. IIopniHeBo# KUIKOCTHBIN HACOC

41 ATMocdepa 3eMiH U IPUUUHBI €€ CYIIECTBOBAHUS

42 Bec Boztyxa. ATmMocdepHoe qaBieHue

43 N3mepenne armocgepuoro aasnenus. Onbit Toppuyeniu




44

3aBUCUMOCTb aTMOC(EPHOTI'O 1aBJIEHUS OT BHICOTHI HaJ] yDOBHEM MODSI

45 Bapomerp-anepoua. AtmochepHoe naBiieHre Ha pa3IHIHBIX BEICOTAX

46 Pemenue 3amau no reme " Armocdepnoe naBienue"

47 JlercTBrE KUAKOCTH U ra3a Ha IIOTPYKEHHOE B HUX TeJI0. ApXHMEI0Ba cuia

48 Jlaboparopras padora «OrnpeaeneHie BEITATKHBAIOIICH CHITBI, ICHCTBYIONICH HA TEJIO, IIOTPY>KEHHOE B )KUIKOCTH

49 JlaGopatopHnas pabota o Teme «VccienoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPY>KEHHOU B KHUIKOCTh YaCTH
Tena»

50 [1naBanue Ten

51 Jlaboparophas pabota "KoHcTpynpoBaH#e apeoMeTpa I KOHCTPYUPOBAHHKE JIOJKH U OTIpe/IesIeHre e€ Tpy30MmoabEMHOCTH"

52 Pemenue 3agau no temam: «IlnaBanue cynos. Bo3myxomiaBanuey, «JlaBneHue TBepAbIX Tel, )KUIKOCTEH U ra30B»

53 KonTponbHast paboTa 1o reme «JlaBineHue TBEPbIX Tell, )KUIKOCTEH U ra30B»

54 Mexannueckas pabora

55 MommHocTts. EAnHUIIBEI MOIITHOCTH

56 Ypoxk-uccienoanue "Pacy€t MOITHOCTH, pa3BUBAEMOM ITPU MOABEME T10 JIeCTHUIIE"

57 IIpocThie MexaHnu3mbl. Peruar. PaBHoBeCHEe CHIT HA phIyare

58 Prruaru B TexHuke, ObITYy U ipupoe. Jlaboparopuast pabota «VccrenoBanre ycaoBuil paBHOBECHS phlyara

59 Pemenue 3agau o reme «Y cI0BUS paBHOBECHSI phlyara

60 Koaddunment nonesnoro neiicteus mexanusma. Jlaboparopnas pabora «M3mepenue KI1/] HakToHHOHN MIT0CKOCTH

61 Pemenue 3ama4d mo reme "Pabora, momtaocTs, KIT/T"

62 Mexanundeckas sHeprusi. Kunerndyeckas u moTeHIMaIbHas SHEPrust

63 3aKOH COXpaHEHUS MEXaHUYECKON YHEPTUH

64 YPOK-3KCIIEPUMEHT 1O TeME "DKCIEPUMEHTAIbHOE ONIPEIETICHNE U3MEHEHU S KHHETUUECKOM U MOTEHIIMAIbHOW SHEPTUU TIPU
CKaThIBAaHHMH TeJa [0 HAKIOHHOM MIOCKOCTH"

65 KonTponbHas padota o Teme «Pabora u MOIIHOCTh. DHEPTHS»

66 PesepaHslii ypok. PaboTa ¢ TekcTamu 1o Teme "MexaHnnueckoe IBrKeHne"




67

Pesepublii ypok. Pabota ¢ Tekcramu no teme "/laBneHnue TBEPABIX T, )KUIKOCTEH U ra30B"

68

PesepBHEIit ypok. PaboTa ¢ Tekcramu 1o Teme "Paborta. MomHocTh. DHeprus”

OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME




8 KVIACC

Ne ni/m Tema ypoka

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOW TEOPUH U UX ONBITHBIC TIOITBEPKIACHUS

2 Macca u pazmMep aTOMOB U MOJIEKYJI
Monenu TBEPAOTO, KUAKOTO U ra3000pa3HOT0 COCTOSIHHM BEIIeCTBA

4 OOBsicHEHHE CBOMCTB TBEPIOTO, )KUKOTO M Ta3000pa3HOTO COCTOSIHUHN BEIIECTBA HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO-
KHHETUYECKOUN Teopuu

5 Kpucrannuueckue u amopgHsbie Tena

6 CmaunBaHMe 1 KanmWUIIpHOCTh. [I0BEpXHOCTHOE HATSKEHHE

7 TemnoBoe paclIMpeHue 1 CxKaTue

8 Temmnepatypa. CBsi3b TEMIIEpaTyphbl CO CKOPOCTHIO TEIIOBOTO JIBUYKEHUS YACTHII

9 Buytpennss sneprus. CriocoObl U3MEHEHHS BHYTPEHHEH YHEPTHH

10 Bunel Terionepenauun

1 Ypok-koHpepenuus "[IpakTuyeckoe UCTIOIB30BaHUE TEIIJIOBBIX CBOMCTB BEIIECTB M MATEPUAJIOB B LIETISAX
sHeprocoepexeHus "

12 KonunuecTBo TemnoTsl. Y nenbHas TEMII0EMKOCTh

13 YpaBHeHHe TerIoBoro Oananca. TermiooOMeH 1 TeIIoBoe paBHOBECHE

14 Jlaboparopuas padora "VccienoBanue siBICHUS TEINIOOOMEHA IIPY CMEITUBAHUH XOJIOTHOM U ropsiaeit Boab!"

15 Pacyet konnuecTBa TEIIOTHI, HEOOXOAUMOTO JJI HATPEBAHMSI TEJIa U BBIICISEMOTO UM MPHU OXJIAXKICHUN

16 Jlaboparopuas padora "OmnpenencHue yaeabHONU TeIIIOEMKOCTH BemecTBa "

17 OHeprus ToIUIMBa. Y AeNIbHAs TEIUIOTa CTOPAHUS

18 [InaBneHue u oTBEpAEBaHNE KPUCTAIIMUYECKUX TEJ. Y IeJbHAas TEII0Ta I1JIaBICHUS

19 JlaGopatopnas pabota "OmnpeneneHue yaeabsHON TeII0TH IABICHUS JIbaa"




20

[TapooOpa3oBanue u koHaeHcanus. Mcnapenue

Kunenwue. Y genbHas Teraora napooOpa3zoBaHus U KOHJACHCAIIMU. 3aBUCUMOCTb TEMIIEPaTyphbl KUTIEHUS OT aTMOC(EPHOTO

21
JaBJICHUS
22 BrnaxaocTs Bo3ayxa. JlabopatopHas padota "OmnpenencHiue OTHOCUTEIIBHOM BIaXKHOCTH BO3yxa"
23 Pemenue 3agau Ha onpezieNieHUe BIaXKHOCTH BO3/1yXa
24 [TpunHnmnb! paboThl TEIOBBIX ABUTaTeNeiie. [lapoBas TypOuHa. /[Burarens BHyTPEeHHETO CTOPaHUS
25 KIIZl TenmoBoro nBurarens. TemtoBble IBUraTeau U 3alldTa OKpyKarolene cpeibl
26 3aKOH COXpaHEeHUS U MPEBPALEHUS SHEPTUU B TEIUIOBBIX MPOIIEccax
27 [ToaroroBka Kk KOHTPOJILHOM paboTe o TeMe "TeroBkle siBneHus. M3MeHeHue arperaTHbIX COCTOSIHHIM BeriecTBa”
28 KontpoinbHas pabora no Teme "TeroBsie sBiaeHUs. I3MeHeHUE arperaTHhIX COCTOSIHUM BemecTBa"
29 DnexTpusaius Ten. J{Ba poaa dMeKTpUYECKUX 3apsiioB
30 VYpok-uccienoBanue "INeKTpU3anus Tel UHAYKIUEH U IPU COPUKOCHOBEHUU"
31 B3aumopeiicTBue 3apsikeHHbIX Telnl. 3akoH Kynona
32 OnexTpuyeckoe nose. HanpsykeHHOCTh AsieKTprudeckoro nois. [IpuHun cynepno3uium 3J1eKTpUIeCcKUX Mosen
33 Hocurenu snektpuyeckux 3apsa0B. JneMeHTapHbli 3apsia. CTpoeHue aToma
34 [TpoBOIHUKY M TUANEKTPUKU. 3aKOH COXPAHEHUS MIEKTPUUECKOTO 3apsiaa
35 Pemrenune 3a1a4 Ha IpUMEHEHUE CBOKCTB AIEKTPUUECKUX 3aps/I0B
36 DNEKTPUUECKUN TOK, YCIIOBUS €T0 CyLeCTBOBaHUS. MICTOUHUKH 3JIEKTPUYECKOT0 TOKA
37 JIeNCTBHUS DIIEKTPUYECKOT0 TOKA
38 VYpoxk-uccinenopanue "JlelicTBUE 3J€KTPUUECKOIO 11011 HA IPOBOJHUKU U AUDJIEKTPUKH"
39 DNEeKTPUYECKHUI TOK B METAJIJIaX, dKUJIKOCTAX U ra3ax
40 DneKkTpruyecKast erb U €€ COCTaBHbIE YaCTH
41 Cuna Toka. JlaboparopHnas padora "VM3mepeHue u peryaIupoBaHue CHIIbI TOKa"
42 Onekrpudeckoe HanpspkeHue. BoastMerp. JlabopaTopras pabota "Vi3Mepenue u peryinpoBaHue HanpsHKeHus "
43 ConpoTHuBieHHe MPOBOJHUKA. Y IEIbHOE COMPOTHUBIICHUE BEIIECTBA




Jlaboparopras pabora "3aBHCUMOCTH MIEKTPUISCKOTO COIMTPOTUBIICHUS TPOBOAHHUKA OT €T0 JJIMHBI, TUTOIIA N TOTIEPEIHOTO

44 "
CEUCHHU U MaTepHuala

45 3aBUCUMOCTb CUJIBI TOKA OT HanpskeHus. 3akoH OMa J1sl yuacTKa e

46 JlaGopatopnas paboTa "I/IC'(:‘JIGI[OBaHI/Ie 3aBUCHMOCTH CHJIBI TOKQ, UIYIIETO Yepe3 Pe3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U
HaMpPsDKEHUS Ha PE3UCTope

47 [TocnenoBarenbHOE U apAIIIEIIBHOE COEAUHEHUS IPOBOAHUKOB

48 Jlaboparopnas pabota "[IpoBepka nmpaBuia CI0XKEHHS HAPSHKEHUH MTPU OCIIE0BATEILHOM COEAMHEHHUH JIBYX PE3UCTOPOB"

49 Jlabopartopnas pabora "[IpoBepka mpaBuia JijIsl CHIIBI TOKA IIPH MapajieIbHOM COSTUHEHUH PE3UCTOPOB"

50 Pemenue 3amay Ha npuMeHeHue 3akoHa Oma J1st pa3InyHOTO COSIMHEHUSI TPOBOIHUKOB

51 Pabota u MOIITHOCTH IEKTPHYECKOro Toka. 3akoH J[xoyis-Jlenma

52 Jlaboparopnas padota "OnpeneneHue paboThl K MOITHOCTH JIEKTPHUUECKOro ToKa"

53 DNeKTpUYecKre e U MOTPeOUTEIH IIEKTPHIECKON SHepruH B ObITY. KOpoTKoe 3aMbikanme

54 [ToaroroBka K KOHTPOJIBLHOM paboTe Mo Teme "DNEeKTpUUYecKue 3apsaabl. 3apsKEHHbIE Tela U UX B3aUMOJCHCTBHSL.
[TocTosiHHBIM AMeKTpUYeCKUil TOK"

55 KonTponbHas paboTa 1o reme "DiekTpudeckue 3apsasl. 3apsKeHHbIE Tea U UX B3auMoaencTBus. [locTosHHBIN
AJIEKTPUYECKUM TOK"

56 [TocTosiHHBIE MATHUTBI, KX B3aUMOJICHCTBUE

57 VYpok-uccinenoBanue "M3yuenue nonei nOCTOSHHbIX MAarHUTOB"

58 MarnutHoe nosie. MarHuTHoe 1moJjie 3eMJIu U €ro 3HaYeHUe 7S )KU3HH Ha 3emiie

59 OmnsiT Opcrena. MaruuTHoe MoJe AIEKTPUIECKoro Toka MarHuTHOE 10JIe KaTYIIKU C TOKOM

60 [IpumeHneHue 3neKTPOMarHiuToB B TexHuKe. JlaboparopHas paborta "M3ydyenue nelicTBUS MAarHUTHOTO TOJIS Ha IPOBOJIHUK C
TOKOM"

61 DEeKTpOABUraTelNlb MOCTOSTHHOTO TOKa. McIob30BaHue AJIeKTpOoIBUraTeNelie B TEXHUYECKUX YCTPOUCTBAX U Ha TPAHCIIOPTE.
JlaGopatopnas padora "KoHcTpynpoBaHue U H3y4eHHUE padOThI DJIEKTPOABHTaTENs "

62 Onbitel apazes. 3ak0oH 3J1eKTpOMarHuTHON uHAYKuu. [Ipasuno Jlenua

63 OnekTtporeneparop. CrocoObl MOTYYEHHs AIEKTPHUUECKOIe YHEPTU. DIEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX HCTOUHHUKAX




SHEPruu

64 [ToaroroBka Kk KOHTPOJILHOM paboTe No TeMe "DIIEKTPUUECKUE U MATHUTHBIE SIBJICHUS"
65 KonTponbHas padota mmo teme "DIeKTpUIECKUE U MATHUTHBIC SIBJICHUS "

66 PesepBHEIit ypok. PaboTa ¢ TekcTamu 1o Teme "TeroBsie siBIeHUS"

67 PesepBHEIit ypok. PaboTa ¢ Tekctamu 1o Teme "T1oCTOSIHHBIN 3JIeKTpUIecKuid TOK"

68 PesepBHeIit ypok. PaboTa ¢ Tekctamu 1o Teme "MarHuTHbIC SIBICHUS"

OBIIEE KOJIMYECTBO YACOB I1IO ITPOTPAMME




9 KUIIACC

Ne n/m Tema ypoka
1 Mexanundeckoe 1BHKEeHHE. MarepranbHas Touka
2 Cucrema orcuera. OTHOCUTEIBHOCTh MEXaHUUYECKOTO ABUKECHUS
3 PaBHOMEpHOE NPSMONMHENHOE ABUKEHUE
4 HepaBHoMepHOe npsiMoiinHeiiHoe 1BHKeHne. CpeaHsisi ¥ MTHOBEHHAs: CKOPOCTh
5 [IpsAmonnHENHOE paBHOYCKOPEHHOE IBUKEHUE. Y CKOPEHUE
6 CKopocThb NPSMOJIMHEHHOTO PABHOYCKOPEHHOTO JABMKEeHHUS. ['paduk ckopocTu
7 Jlaboparopuas padora "OmnpeneneHue yCKOpEHUs Teja MPH PAaBHOYCKOPEHHOM JIBHKCHHH 110 HAKJIOHHOH TII0CKOCTH"
8 CBo0Ooguoe magenue tei1. OnelTel [ anumaes
9 PaBHOMepHOE BHXKEHUE TT0 OKpYkHOCTH. [lepros u yactora oOpaieHus. JInneitHas u yrioBas CKOpOCTH
10 LlenTpocTpeMUTENBHOE YCKOPEHUE
11 IIepssbrii 3akoH HetoToHa. BEekTOp Cribl
12 Bropoii 3akon Herotona. PaBHozencTByromas cuia
13 Tpertnii 3akon Herorona. Cyrieprio3uiius cui
14 Pewrenue 3anay Ha npumeHeHue 3akoHOB HproTOHA
15 Cuna ynpyroctu. 3akoH ['yka
16 Pewenue 3anau no teme «Cuna ynpyroctu
17 Jlaboparopnas padora «OrnpeaeneHue KeCcTKOCTH MPY>KUHBD)
18 Cuna tpeHus
19 Pemenue 3anau no reme «Cuiia TpeHUSD
20 Jlaboparopnas pabota "Onpenenenue k03P PUIEHTA TPEHUS CKOJIbXEHU"
21 Pemenue 3agau o teme "3axkonsl Hetotona. Cuna ynpyroctu. Cuna tpenus”




22 Cuna TSKEeCTH U 3aKOH BCEMUPHOI'O TATOTEHUs. Y CKOpeHHE CBOOOIHOTO Na/IeHUs

23 VYpok-koudepenuus " J[Brkenne Ten BOKpyr rpaButaniionnoro rnentpa (Conneunas cucrema). ["amaktuxun"

24 Pemenue 3amay no teme "Cusa TSHKECTU U 3aKOH BCEMUPHOTO TATOTCHHS"

25 IlepBas kocmuyeckas ckopocTs. HeBecoMoCTs 1 meperpys3ku

%6 PaBHOBecue MmaTepuanbHoOiie TOUKU. AOCOIOTHO TBEPI0E TEN0. PaBHOBECcHE TBEPIOTO TeMa C 3aKPEIUIEHHOME OChIO
BpallleHUs

27 Mowment cuibl. LleHTp TsxKECTH

28 Pemenue 3anau o teme "MomeHT cuiibl. LlenTp Tsxectn”

29 [ToaroToBka K KOHTPOJIbHOM paboTe 1o TeMe "Mexanndeckoe qBmkeHue. Bzanmoneiicteue Ten"

30 KontpoinbHas pabora o Teme "Mexanndeckoe IBrkeHue. B3aumoelicteue Ten"

31 Nmnynbe Tena. UMmynbe cuiibl. 3aKOH COXpaHEHHS UMITYIIbCa. YTIPYroe U HeyNpyroe B3auMoIeHCTBUE

32 Pemrenue 3anau mo reme "3akoH COXpaHEHUS UMITYJIbca"

33 Ypok-koHpepenius "PeakTuBHOE IBUKEHHUE B IPUPOJE U TEXHUKE"

34 Mexanndeckas paboTa ¥ MOIITHOCTb

35 PaGota cuiibl TSXKECTH, CHIIBI YIPYTOCTH U CUIIBI TPEHUS

16 Jlaboparopnas padora «OmnpeaeneHue paboThl CHIIBI TPEHHS TPU PABHOMEPHOM JIBHKEHUU TeJla 0 TOPU30HTAIBHOM
MIOBEPXHOCTU»

37 Cs3b oHepruu v padotsl. [loTeHManpHas SHeprus

38 Kunernueckas sneprus. Teopema 0 KHHETUYECKOM SHEPTUU

39 3aKOH COXPAHEHUs YJHEPTHH B MEXAHUKE

40 Jlaboparopnas padora «M3yueHue 3aKk0Ha COXpaHEHUS SHEPTUM»

41 KonebarenbHOe IBUKEHHUE U €I0 XapaKTEPUCTUKH

42 3aryxaromue kojedanus. BeinyxxaeHHble konebanus. Pesonanc

43 MatemaTuueckuil U Ipy>KMHHbINA MasiTHUKU

44 VYpok-uccnenoBanue «3aBUCUMOCTb MEPHOJA KOJIeOaHU OT JKECTKOCTH IPY>KUHBI U MacChl Fpy3a»




45 [IpeBpareHne YHEPTUY IPH MEXAHUIECKUX KOJICOAHUSIX

46 Jlaboparophas paborta «Onpe/eneHre 9acTOThl U IIEPro1a KOJICOAHH IPY>KHHHOTO MasITHHKA)

47 Jlaboparopuas padora «IIpoBepka HE3aBUCHUMOCTH TIEpHOa KOJIeOaHUH Ipy3a, MOABEIICHHOTO K HUTH, OT MacChl Tpy3a

48 Mexanunueckue BoaHbL. CBOWCTBA MEXaHUYECKUX BOJIH. [IpoosibHBIE 1 TOTIEPEUHBIE BOJTHBI

49 VYpok-koupepenius "MexaHnnueckue BoJIHbI B TBEpAOM Tene. CelicMuyeckue BOIHBI"

50 3Byk. Pacnipoctpanenue u oTpaxkeHue 3ByKa

51 VYpok-uccnenoBanue "HaOmatoeHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

52 ['pomMKOCTb 3ByKa U BbICOTA TOHA. AKYCTUYECKUIN pPe30HAHC

53 Ypok-koHpepeHus "YnpTpa3Byk U HHGPA3BYK B IPUPOJAE U TEXHHUKE"

54 [ToaroroBka kK KOHTPOJILHOM paboTe Mo TeMe "3aKOHbI COXpaHEeHHs. MeXxaHuuecKue KojieOaHus U BOJTHBI"

55 KontposbHas pabora o TeMe "3akoHbI cCOXpaHeHHs. MeXaHn4ecKue KoJieOaHus U BOJTHBI"

56 DIEKTPOMarHuTHOE IoJie. DJIeKTPOMArHUTHbIEC BOJIHBI

57 CaoiicTBa 3JIEKTPOMArHUTHBIX BOJTH

58 Ypok-koupepennus "Ilkana 3nekTpoMarHUTHBIX BOJH. Vcronb30BaHKe 3JIEKTPOMAarHUTHBIX BOJH JIsI COTOBOM CBSI3U"

59 VYpok-uccnenoBanue "M3yueHne CBONCTB 3JIEKTPOMAarHUTHBIX BOJIH € IIOMOIIBI0 MOOMIIBHOTO Tenedona"

60 Pemenue 3ama4 Ha onpeeneHue 4acTOThl U JTMHBI AJICKTPOMArHUTHOM BOJIHBI

61 DnekTpoMarHuTHas npupoja ceera. CkopocTs cBeTa. BoiHOBBIE CBOMCTBA CBETA

62 Uctounuku cera. [Ipamonuneiinoe pacnpoctpanenue ceta. 3armenust Connua u JIyHbl

63 3aKoH OTpakeHHs CBeTa. 3epKaja. Penenue 3a1au Ha MPUMEHEHHE 3aKOHA OTPAKEHHSI CBETa

64 [Ipenominenue cBeTa. 3aKOH MPETOMIICHHS CBETA

65 [TosnHOE BHYyTpeHHEE OTpaXkeHUe cBeTa. Vcnonb30BaHne OJHOIO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKUX CBETOBOJIaX

66 JlaGopatopnas pabota "MccnenoBanne 3aBUCUMOCTH yTila PETOMIICHHUS CBETOBOTO JIyda OT yIila NaIeHUs Ha TPaHHIIe
"Bo3ayx-cTekio""

67 VYpok-koHpepenuus "Vcnonb3oBaHue OJHOTO BHYTPEHHETO OTPAXKEHUSI: CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBS3b"

68

JIna3el. OnTHdecKkas Cujia JIHH3EI




69 [TocTpoenne n300pakeHUH B JTMH3AaX
70 Jlaboparopras pabora "Onpeaenenue GOKYCHOTO pacCTOSHUS U ONTUICCKON CHITBI COOMPAFOIIIEH JIMH3HI"
oK-KOH(epeH1us "OnTuueckue JMH30BbIE TPUOOPHI

71 b "O 60psI"

72 ['1a3 kak onTudeckasi cuctemMa. 3peHue

73 VYpoxk-konpepenuus "ledexrsr 3perns. Kak coxpanuts 3penue”

74 Paznoxenne 6emoro cBera B ciekTp. OnbiTel HetoToHa. Ciio)keHne CIeKTpaIbHBIX IBETOB. Jlucriepcus cBera

75 JlaGopatopnast padoTa "OTMBITHI IO PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP U BOCTIPUATHIO IIBETA MIPEIMETOB IPU UX
HaOII0/IEHUH Yepe3 [[BETOBbIC GUIBTPHI"

76 VYpok-nipakTukyMm "BosiHOBBIE CBOMCTBA CBETA: AUCIIEpCHs], UHTEphepeHIus u qudpaxuus"

77 OmneiTel Pezepdopaa u mmanerapHas MoiesIb aToMa

78 [Tocrynater bopa. Monens aroma bopa

79 Hcnyckanue n nornomexne ceeta aromom. KeauTel. JInnenyaTsie ClieKTphl

80 VYpok-npaktukyM "HabnroneHre cieKTpoB ucmyckanus'"

81 PagnoakTUBHOCTE U €€ BUIBI

82 Crpoenue aromHoro siapa. HykionHas monens

83 PanuoakTtuBHbIe peBpaiieHus. F30Tombl

84 Pemenue 3anay nmo teme: "PanroakTUBHBIE peBpalieHus"

85 [Iepuon monypacnana

86 VYpok-koHpepeHuus "PanroakTuBHbIE U3Ty4EHUS B IPUPOJIE, MEAULIMHE, TEXHUKE"

87 SnepHble peakiy. 3aKOHbBI COXpaHEHUS 3aps10BOI0 U MaCCOBOI'O UUCE

88 DHeprus cBsi3M aTOMHBIX siiep. CBsi3b MacChl U SHEPTUU

89 Pemenue 3anau o reme "SAnepusie peakuun"

90 Peakuuu cuntesa u nenenus saaep. Mcrounvku suepruu ConHua u 3BE3]1

91 VYpok-koudepennus "SAnepuas suepreruka. JedcTBus paguoaKTUBHBIX U3IIyYCHHUI HA )KUBBIE OpraHU3MBbI"

92 [TonroroBka Kk KOHTPOJIBHOU paboTe 1O TeMe "DIEKTPOMAarHUTHOE I0JIe. DIEKTPOMarHuTHbIE BOJIHbL. KBaHTOBBIE siBIEHUA"




93

KonTponbHas pabota mo reme "IIeKTpOMarHUTHOE MoJIe. DJIEKTPOMarHuTHBIC BOJTHBL. KBaHTOBBIC siBIICHUS"

94 [ToBTOpenue, o6o0meHue. JlabopaTopHbIe paboTHI IO Kypcy ""B3anMopeiictBue Ten"

95 [ToBTOpeHme, 0600IIcHHE. Penienne pacyeTHBIX M Ka4ECTBEHHBIX 3a1a4 1o TeMe "TerioBsie mporecch’”

96 [ToBTOpeHme, 0600IcHHE. Perenne pacyeTHIX U KaueCcTBeHHBIX 3a1a4 1o Teme "KIIJ] TeruioBbix nBurateneii”
97 [ToBTOpenue, o6o0IeHNE. Perienne pacueTHRIX U KadecTBeHHBIX 3a1a4 1o Teme "KII/] anekTpoycranoBok"

98 [ToBTOpenue, o6o6meHue. JlabopaTopHbie padboThI 1O Kypcy "CBeTOBBIC SIBICHUS"

99 [ToBTOpenue, o6061meHue. PaboTa ¢ TekcTaMu 1o TeMe "3aKOHBI COXPaHEHUS B MEXaHHKe"

100 [ToBTOpenue, 0606meHue. Pabora ¢ Tekcramu mo Teme "KonebaHus 1 BOJHBI"

101 [ToBTOpenue, o6oo6menue. Pabora ¢ Tekcramu 1o Teme "CBeToBbIC sSIBJICHUS"

102 [ToBTOpenue, oboo6menne. Pabora ¢ Tekcramu 1o Teme "KBaHToBas u sjaepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME
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