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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOTO OOIIEro o0pa3zoBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHHWI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MNpPOTpaMMBbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM ¢eaepaibHOi paboueli MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yue6Horo npeamera «dDuzukay.

Copepxanue mnporpaMmbl 1O (U3MKe HaMpaBieHO Ha (opMupoBaHUe
€CTECTBEHHOHAYYHON TIpaMOTHOCTA OOy4YaroUIUXCsi M OpraHu3aluio0 H3y4YEHUS
¢u3MKy Ha JAESITENbHOCTHON OCHOBe. B mporpamme mo (u3uke y4YHTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusauuu TpedoBanuiit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaTaM OOyUEHHs, a TAKKe
MEXIIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00IIeT0 00pa30BaHUAI.

[Tporpamma no (u3uKe ycTaHaBIMBAET paclpeesieHue yueOHOro MaTepuana
no rojgam oOydeHus (MO Kjaccam), IpejaraeT NpUMEPHYIO MOCIeA0BaTeIbHOCTD
U3YUYEHUS T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYaroUXCsl.

[Tporpamma mo ¢usuke paszpaboTaHa C LEIbIO OKa3aHUS METOAUYECKOU
MOMOUIHM YYUTEIIO B CO3/IaHNU pabouel MporpaMMBbl 10 y4eOHOMY IIPEeIMETY.

®du3zurka sBIIETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEAMETOB, MOCKOJbKY (U3MUECKHE 3aKOHBI JIeKaT B OCHOBE IPOILIECCOB U
SBJICHUN, HW3y4YaeMbIX XHUMHEH, OHoJIOrHel, acTpoHOMUEW U (u3nUeCcKou
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYIO KapTHHY MHpa,
npenocTaBisieT HauOosee siCHble OOpas3ibl MPUMEHEHHS HAyYyHOTO METO/a
MO3HAHUS, TO €CTh CII0C00a MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OpnHa W3 TJaBHBIX 3a/lay (PU3MYECKOro 0O0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsi COCTOMT B (POPMHUPOBAHWUH €CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
UHTepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE TpEaAIoiaraeT OBJIAJEHUE
CIENYIOIIMMHA KOMIIETEHTHOCTSIMHU, XapakTEePU3YIOIMMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATDH SBICHUS;

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e UHTEPHOPETHPOBATH  JIAHHBIE WM  MCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeNIbCTBA JIJISl OJTy4eHHs BBIBOJIOB.

[lenmn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHUs
onpeznenensl B KoHuenuuu mnpenogaBanusi ydeOHoro mnpeaMera «@Pusuka» B
oOpa3oBaTenbHbIX oOpranm3zanusx Poccuiickoit ®epepanuu, peamu3yOUX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pelIEHUEM



Komnernn Munucrepcrsa npocemienust Pocculickoii @enepanuu (MpoToKoJ OT 3
nexadpst 2019 r. No [TK4BH).
Hean usyyeHus pu3uKuU:

nproOpeTeHHEe HHTEpeca W CTPEMJICHHS OOYYalOIIUXCS K HAay4dHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HHTE/UICKTYaJbHBIX M TBOPYCCKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe MIO3HAHUS U (POpMHpOBaHUE
UCCIIeIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
dbopMUpOBaHHE HAyYHOI'O MHPOBO33PEHHS KaK pe3ysibTaTa H3y4eHHUs
OCHOB CTPOCHHS MaTepuu M (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dopMUpOBaHHE TPEJCTABICHUA O POJIM (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHH;

pa3BUTHE  MpPEACTaBICHHH O  BO3MOXHBIX  chepax  Oyaymiei
1po(heCCHOHATILHOM JIeATEIBHOCTH, CBI3aHHON ¢ (PU3UKOM, MOArOTOBKA K
JabHeNIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrkeHHe 3TUX IeJIed MporpaMMbl MO0 (U3MKE Ha YPOBHE OCHOBHOTO
o0mrero oopa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONTNX 3a1aY:

OpUOOpETEeHNE 3HAHUM O JUCKPETHOM CTPOCHHMU  BEIECTBA, O
MEXaHUUYECKUX, TEIUIOBBIX, DJJIEKTPUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSAX;

npuoOpeTeHrne YMEHHI OMHUCHIBATh U OOBSCHATh (PU3UUECKHE SBICHUS C
VICIIOJIb30BAaHUEM I10JIyYECHHBIX 3HAHUM;

OCBOCHHE METOJOB DELICHUSA IPOCTEHIIMX pPaCYETHBIX 3a7a4 ¢
UCIIOJIb30BaHUEM (duznyeckux MOZENen, TBOPYECKUX U
IIPAaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUI HAOMIOAATh MIPUPOIHBIEC SBJICHUS U BHITOIHATH OMBITHI,
nabopaTtopHble  pabOTbl U SKCIEPUMEHTAIBHBIE HCCIEIOBAaHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ MHpoOpMaLueld PU3NIECKOTO COACPIKAHMUS,
BKJIFOUYasi THPOPMAIIIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKU, aHAIN3 U
KPUTHYECKOE OLIEHWBaHKE HH(POpMALUY;

3HaKOMCTBO €O c(hepamu npodeccuoHaIbHON AEATENbHOCTH, CBI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAHHBIMM Ha
JOCTHKEHUSIX (PU3UUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

obOpa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 4aca B HeJIeN0), B 8
KJacce — 68 yacoB (2 vaca B Hefeno), B 9 kiacce — 102 gaca (3 yaca B HeZelo).

[Ipennaraemsiii B mporpamMMe 1o (usmke nepeueHsp J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENbHBIN XapaKTep, YUUTENb JeJaeT BHIOOp MPOBEICHUS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYATBHBIX OCOOCHHOCTEU
00ydJaronmxcsi, CIUCcKa SKCIEPUMEHTAIBHBIX 3aJaHuil, TpeaIaraéMplx B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3mKe.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®usuka u eé posib B NO3HAHUM OKPYKAKOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABneHus npuponbl. OUNYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, DIIEKTPUUYECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeMMUMHBL. M3MmepeHue Qu3nyueckux BelUyuH. PuUznyeckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapogHasi CHCTeMa €MHHIL.

Kak ¢usuka wu gApyrue ecTeCTBEHHbIE HAyKd W3y4YalOT TPHUPOY.
EcTecTBeHHOHAyuUHbI METOJ TMO3HAaHMS: HAOJIOJEHHE, MOCTAHOBKA HAYy4YHOIO
BOIPOCA, BBIIBIXKEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHHE
HaOmromaemoro siieHus. Onucanne GU3NIeCKUX SBICHHUHA C TIOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHn4eckue, TEIUIOBbIC, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyueckue MpuOOPHl U MpoLeIypa NPSIMbIX U3MEPEHU aHAJIIOrOBBIM U
(G pPOBBIM TPUOOPOM.
Jlabopamopnsie padomul u onsimel.
1. OmnpejeneHue LEHbI ACJIEHUS LKAl U3MEPUTEIBHOTO MpUoopa.
2. N3mepenue pacCTOAHUU.
3. H3mepenue oO0bEMa )XUAKOCTH U TBEPJIOTO TeTIa.
4. OnpeneneHue pa3MepoB MajbIX Tel.
5. M3Mepenue Ttemrieparypbl MpU NOMOIIM >KHAKOCTHOTO TEPMOMETpPA H
JaTYuKa TEMIIEPaTypBbl.

6. IIpoBeneHue uccnenoBaHusi MO MPOBEPKE TMIOTE3bl: JAJbHOCTh MOJIETA
IIapuKa, MyIIeHHOTO TOPU30HTAIBHO, TeM OO0JbIle, YeM OOJbIlIe BHICOTA
Iy CKa.

Pa3znen 2. [lepBoHauajibHbIe CBEeJJeHUS] O CTPOCHNH BelIeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJIb, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE BEILIECTBA.

JBmxkenne yactul BemiecTBa. CBsI3b CKOPOCTH JABWXKEHHS YacTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbpl€ COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEU M TBEPIBIX
(KpUCTaIIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

Hemoncmpauuu.

1. HaGmroneHue 6pOyHOBCKOTO JBHKECHHUS.



2. Habmonenue nuddysum.
3. HabGmomenune  sBmeHuidd,  OOBSACHSIONMIMXCS  TMPUTSHKEHUEM WU
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOIb30BAHUEM

doTtorpaduii).

2. OnbITHI O HAOIIOEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThl 10 0OHAPYXKEHUIO ACHUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IB:keHUe H B3aUMOAEHCTBHE TeJl.

MexaHnueckoe JIBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHssi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHHH. Pacuér myTtu u
BPEMEHU JABUKEHUSI.

SBneHne uHepUMHM. 3aKOH HMHEPLUHU. B3auMopaencTBHe Tell Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBSI3p IUIOTHOCTH C KOJHMYECTBOM MOJIEKYJ B E€IMHHULIE
o0BbEMa BelIecTBa.

Cuna Kak XapakTepHCTHKa B3auMoJedcTBUsA Ted. Cuila ynpyroctd M 3aKOH
['yka. M3mepenne cuiibl ¢ MOMOIIBI JUHAMOMETpA. SIBICHUE TIATOTEHHS U CHJIA
TskecTd. CHila TSDKECTH Ha JIpyTHX IaHetax. Bec tena. HeBecomocTs. Croxkenune
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsiMoil. PaBHopeicTBytomas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.

Hemoncmpauyuu.

Habnroaenne MexaHMuecKoro IBM>KEHUSI Tela.
W3mepenne cKopoCTH MPSAMOJIIMHENHOTO JBUKECHUS.
Hab6mronenue siBneHus nHEPIUN.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEJl.
CrnosxeHue CuJll, HalpaBJICHHBIX 110 OJTHON MPSIMOIA.

Jlabopamopnsie padomul u onsimel.

1. OmpepeneHne CKOPOCTH PAaBHOMEPHOTO JBIDKCHHSI (ITApUKa B KUIAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOUIIS M TaK Jajee).

2. OmpeneneHue CpeAHEN CKOPOCTH CKOJbXKEHHUS Opycka WM IapuKa o
HAKJIOHHOM TJIOCKOCTH.
OrnpeneneHue mI0THOCTH TBEPAOTO TeNa.

4. OmbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb paCTSKeHHs (IedopMarium)
MPY>KUHBI OT MPUIIOKEHHOMN CHUIIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl TPEHUS CKOJBKEHHS OT
Beca Teja U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH 1 ra3oB.

1
2
3
4. HabmroneHnve nu3MeHeHus: CKOPOCTH NMPHU B3aUMOJACHCTBUU TEL.
5
6.



JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEITUYCHUS JaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUSI ra3a OT o0BbEMma, TemmepaTryphl. llepemaua naBneHus
TBEPIBIMU TEJNAMU, KUIAKOCTSIMU M Tazamu. 3akoH [lackansa. ITHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIIyOMHBI. ['mapocratnyeckuii
napajaokc. Cooburaronirecs: cocysl. ['uapaBimyeckue MeXaHu3MBbl.

AtMmocdepa 3emnn u atmocdepHoe naBieHue. [IpuumMHBI CylIeCTBOBaHUS
BO3aywHOW o6osouku 3emuu. Ombit Toppuuermn. M3mepenune armocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIO AABJICHUS OT BHICOTHI HaJl YPOBHEM MODS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTO J1aBJICHHUS.

JlencTBre KUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomiaBanue.

Jlemoncmpayuu.
3aBUCUMOCTbD AABJIEHUS ra3a OT TEMIEpaTyphl.

[lepenaua gaBiaeHUs )KUIKOCTBIO U Ta30M.

CooOmatomuecs CoCyibl.

['mnpaBnuuecknii nmpecc.

[IposiBneHue nericTBrsi aTMOC(EPHOTO JaBICHUS.

3aBUCUMOCTh BBITAIKMBAIOIIEH CHUJIBI OT OOBEMA MOTPYKEHHOW YacTH
TE€Ja ¥ IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BhITATKMBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEJN: IUIABAHHWE WIIA IOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOLIEHHUS MJIOTHOCTEN TEJA U AKUJKOCTH.

Jlabopamopuvie pabomul u onvimeol.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMaA MOTPYyKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJKHUBAIOIIEH CWIBI, JIEWCTBYIOIIEW Ha  Teo,
MOTPYEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOILIEH CUIIbI, IEHCTBYIOILIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OmbITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKMBAIOIICH CHIIBI,
JCHCTBYIOIIEH Ha TEJIO B JKHUAKOCTH, OT 00bEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeoMerpa UM KOHCTPYMPOBAaHHUE JIOOKH U
OIIpENIEIEHUE €€ TPY30II0ABEMHOCTH.

Pasznen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pblyara. [IpuMeHeHue mpaBuiia paBHOBECHUS pblyara K OJIOKY.
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«3omnoroe mpaBwio» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpalieHre OTHOTO BU/IA MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUMU B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpepnenenue pabOThl CUIIbI TPEHUS MPU PABHOMEPHOM JBHXKEHUU Teja

10 TOPU3OHTAIBHOU MOBEPXHOCTH.
2. HccnenoBaHue ycIIOBUM PaBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKI1OHHOM IIIOCKOCTH.

4. M3ydeHue 3aKOHA COXpPaHEHUS MEXaHUYECKOM JHEPIUH.
8 KVIACC

Pa3nen 6. TenJioBble siBJIEHHS.

OCHOBHBIC TIOJOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BeliecTBa. Macca U pa3Mmepbl aTOMOB M MOJIEKYJ. OMbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrannmuueckue u amopdubie tena. OObsICHEHHE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJ HA OCHOBE TOJIOKEHUUA MOJEKYJISIPHO-KUHETUUECKON TEOPUHU.
CmaurBaHue U KaOWUISIpHBIE ABJIEHUS. TEnnoBoe paciupeHre U coxaTue.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUYKEHHS
gactull. BuyTtpennssi sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEW DHEPTUU:
Terionepeaaya u COBEpILICHUE paboOTHI. Bunasl TeIIonepeJauu:
TEIIONPOBOAHOCTb, KOHBEKIIHS, U3TyUYCHHE.

KommuectBo TeIwioThl. YaeibHas TEIUIOEMKOCTH BellecTBa. 1eIniooOMeH H
TEIJIOBOE paBHOBECHWE. YpaBHEHHWE TeIIOBOTo Oamanca. [lmaBrmenue wu
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YaenpHas Tteruiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMOChEepHOTo
JTaBJICHHS.

BrnaxuocTts BO3myXxa.

DHeprus TOIUIUBA. Y IeJIbHAsl TeIJIOTa CTOPAHMUSL.

[IpuHnuuner pabotsl TeroBbiX aBurarenei KIIJ[ TemnoBoro auraress.
TeruioBble ABUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGmroneHue 6pOyHOBCKOTO JBHKECHHUS.
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Hab6monenue nuddysun.

Habmonenue siBaeHuit cMauylBaHUs ¥ KaWJUTSIPHBIX SBICHUI.
Habmronenue TenioBoro pacimpeHus Tell.

M3MeHeHne naBieHus raza NpU U3MEHEHHH OObEMA M HArpeBaHUM WU
OXJIAXKICHUH.

[IpaBwiia n3MepeHust TEMIIEPATYPBI.

Bune! Teronepenauu.

OxJax/1IeHue Ipu COBEPLIEHUH PaOOTHI.

HarpeBanue npu coBepuieHH padOThl BHEITHUMH CHIIAMM.

. CpaBHEHHE TETUIOEMKOCTEH Pa3IUYHBIX BEIICCTB.

. HabmnroieHue KureHus.

. HaGmonenue nocTossHCTBa TeMIepaTyphbl IPH IUIABJICHUN.
13.

Mopenu Teru1oBBIX IBUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYIKEHUIO TEWCTBUSI CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WJIK caxapa.
OneITel MO HAOIIOEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, XKUIAKOCTEH W
TBEPJIBIX TEJI.

OrnpeneneHue JaBIeHUs BO3IyXa B Oa/sIOHE HITPHUIIA.

OnbITEI, AEMOHCTPUPYIOLIME 3aBUCUMOCTH JAaBJEHUS BO3JyXa OT €ro
00BbEMa 1 HarpeBaHUS WM OXJIAKICHUSI.

[IpoBepka runmoTe3bl JUHEHHON 3aBUCUMOCTH JIMHBI CTOJIOUKA JKUIKOCTH
B TEPMOMETPUUECKOM TPYOKe OT TeMIepaTyphl.

Halmronenne wu3MeHEHHST BHYTPEHHEH OSHEpPrud Tejlna B pe3ysbTaTe
TeIIonepeayn U padoThl BHEITHUX CHJI.

HccnenoBanne sBICHHSI TEIUIOOOMEHAa MPH CMEIIMBAHUHM XOJIOJHOW U
ropsiuYen BO/IBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEIJI000MEHE C HATPEThIM METALTUICCKAM UTUHAPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mpouecca UCIIapeHUsL.

OnpenesneHne OTHOCUTEIBLHON BIQKHOCTH BO3/TyXa.

OnpeneneHue yaeabHOW TEMIOTHI MIABJICHUS JIbJA.

Pa3znen 7. DiaekTprnyecKkue U MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba ponxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsoKeHHbIX Tel. 3akoH KynoHa (3aBUCUMOCTb CHIJIBI  B3aUMOJAEHUCTBHSA
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXTy TEIaMH).

Onexrpuyeckoe none. Hanpspk€HHOCTh anextpudeckoro mons. IIpuHoun
CYHNEPIIO3HULIMH dJEKTPUUECKUX MO0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DIEMEHTApPHBIM 3JIEKTPUUYECKHUM 3aps.
Crpoenne aroma. IIpoBOgHMKM W AMDJIEKTPUKU. 3aKOH  COXPAHEHUs
AIEKTPUYECKOTO 3apsaa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOrO TOKa.
HcTouHUKN TOCTOSIHHOTO TOKa. JIeMCTBUSL DJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUYECKUI TOK B KHUAKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HaIpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHHKA. YEIBbHOE COMPOTUBJIEHUE BEHIECTBA. 3akoH OMma
aas ydyactka uenu. [locnemoBarenbHOoe W mapauieIbHOE — COSOUHEHHE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH ANeKTpUYeCKOro Toka. 3akoH Jlxoyns—JleHua.
DJeKTpUYecKre 1eny U MOTPeOUTeNn 3eKTpruueckoi s3ueprun B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTosiHHBIE ~ MarHuThl.  B3aumopeicTBHE  MOCTOSSHHBIX ~ MAarHUTOB.
MarnuTtHoe nosie. MarauTHoe noJie 3eMJIM ¥ €ro 3Ha4eHHUe sl )KU3HU Ha 3emie.
OneiT  Opcrega. MarHutHoe 1oJie  3JEKTpUYECKOro Toka. IIpumeHeHue
JIIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MArHUTHOT'O MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSHHOIO TOKa. Vcronb30BaHWE SJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHIOPTE.

Omneitel @apanes. SABieHne 3MeKTpoMarHuTHON nHAykuuu. [IpaBuno Jlenna.
DnexTporeneparop. CrocoObl  TMONy4eHHS ~ DBJCKTPUUYECKON  DSHEPrHH.
DNEKTPOCTAaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Hemoncmpauyuu.

DJIeKTpU3aLus TEll.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO M JEHUCTBUE AIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] HHAYKIHSA.
3aKOH COXpAHEHUS INEKTPUUECKUX 3aPSAI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopaenupoBaHye CHIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B KUIKOCTH.
. 'a30BbIH pa3psa.
. I3MepeHne cuiibl TOKa aMIepMeTpoM.
. 3MepeHne 31eKTpUIEeCKOT0 HANPSKEHUST BOJBTMETPOM.
. PeocTtar 1 MarasuH COIpOTUBIICHUHN.
. B3anmoeicTBre NOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTHY Pa3/I€JICHHs TIOJIFOCOB MArHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MonennpoBaHue MarHUTHBIX MOJEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oJje ToKa. DJIEKTPOMArHuT.

JleiicTBrEe MarHUTHOTO NOJISl HA POBOJIHUK C TOKOM.

DNeKTpOABUTaTENb IOCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

OmneiTel @apanes.

3aBUCUMOCTh HANpPABJIECHUS WHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.

DNeKTpOoreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnsie padomul u onsimel.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneITel MO HAONIONCHUWIO DJIEKTPU3AIMM TeNl WHAYKIUEH W TIpu
CONPUKOCHOBEHHH.

HccnenoBanre ACUCTBUSL DIEKTPUYECKOTO TMOJS Ha MPOBOAHUKUA H
JUBJIEKTPUKHU.

COopka u mpoBepKka pabOThI IEKTPUIECKOMN IIEMH TOCTOSTHHOTO TOKA.
N3mepeHue u peryJimpoBaHUe CUJIbI TOKA.

N3mepenne U peryampoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 Pe3ucTop, OT
CONPOTHUBJICHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOLIKE 3aBUCHUMOCTD AIEKTPUUYECKOTO
COMNPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN TOMNEPEYHOrO
CEUYEHMS U MaTepHaa.

[IpoBepka mnpaBuiia CIOXEHUS HAMNPSHKEHUH MpPHU TOCIEI0BATEIHHOM
COEJMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jii CWIbl TOKa MPU MNapaJIETLHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI IEKTPUUECKOTO TOKA, HAYLIETO Yepe3 PE3UCTOP.
OnpeneneHue MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIbI TOKA, UAYIIETO YE€pe3 JaMIIOYKY, OT
HAPSDKEHUS HA HEW.

Onpenenenue KIIJ[ HarpeBares.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
W3yuenne MarHUTHOTO TIOJSI TMOCTOSHHBIX ~MAarHUTOB TPU  UX
00bEIMHEHNH U PA3JCICHUH.

HccnenoBanue 1elCTBUS 3JIEKTPUUYECKOTO TOKa HA MAarHUTHYIO CTPEJIKY.



17. ONbITEL, JIEMOHCTPUPYIOIIHE 3aBHCUMOCTb CHJIBI  B3aHUMOJECHCTBHUSA
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HAaNpaBJEHUsS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JI HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U N3yyeHHE pabOThl AEKTPOABUTATENS.

20. M3mepenne KIIJ1 35eKTpoABUTaTeNbHOM YCTAHOBKH.

21. OObITBI 1O  MCCJIEIOBAHUIO SIBIEHUS 3JEKTPOMArHUTHOW HHIYKIIHMH:
UCCJICIOBAHWE W3MEHECHMI 3HAYCHUS M HANPABICHHUS HWHAYKIMOHHOIO

TOKA.
9 KUIIACC

Pa3nea 8. Mexannueckue siBJEHHUS.

Mexanuueckoe aBmwxkeHue. MarepuanpHag Touka. (Cucrema OTCUETa.
OTHOCHUTENIBHOCTh MEXAHMYECKOT0 JBWKEHUSA. PaBHOMEpHOE NpPSIMOJMHEWHOE
nBrkeHrne. HepaBHoMepHOe npsAMonuHelHoe aABuxeHue. CpeaHsas U MTHOBEHHAs
CKOpOCTB TeJla IPU HEPABHOMEPHOM JIBHKECHUHU.

VYckopenne. PaBHOyckopeHHOE mNpsiMOJIMHENHHOE JBHkeHue. CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHOMepHOEe nBmkeHHME MO OKpyx)HOCTU. Ileprog m wacrota obpaiieHus.
JIunenHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsoiii 3ak0H HbptoToHa. BTopo#t 3akon HeroTtoHna. Tpetui 3akon HerotoHa.
[IpyHIMI CYyNepIIO3ULIUA CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHIa TPEHUS CKOJIBKEHHUs, CHJIa
TPEHUS NIOKOS, IPYTHE BUJIbI TPEHHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nafgeHus. JlBwkenue rura”Her Bokpyr Comnna. IlepBas xocMuueckass CKOpOCTb.
HeBecoMoCTh 1 ieperpysKHu.

PaBHOBecue matepuanbHOM TOUKH. AOCONIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIUIEHHON OCBIO BpaleHus. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynsc tena. M3MeHenne mMmiyibca. UMmyasc cuiibl. 3aKOH COXpaHEHUs
uMIlysbca. PeakTuBHOE JBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. Pabora cui TsKeCTH, yHpyrocTH,
Tperust. CBsi3b dHEpruu u padotel. [loTeHnnanbHas sHEprus Tea, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMin. [loTeHManbpHas sHeprus c:xxaTtou npyxunsl. Kunernueckas
sHeprusa. TeopeMa 0 KMHETMYECKOW SHEPrHH. 3aKOH COXPAaHEHMSI MEXaHHYECKOU
DHEPIHUN.

Hemoncmpauyuu.

1. HaOmroneHne MexaHM4eCKOro ABM)KEHUS TeJla OTHOCHTENIBHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHUS OJHOIO M TOrO € Tela
OTHOCHUTEJIBHO PA3HBIX TEJI OTCYETA.

N3mepeHre CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.
HccenenoBanye Npu3HAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

Haburoienue 1BUKEHUs Tesla 0 OKPYKHOCTH.

Habmonenne MexaHn4ecKux sIBICHUH, MPOUCXOAAIIUNX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM H YCKOPEHHOM JBHKEHUU
OTHOCUTEILHO KaOuHeTa QU3HKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Ja U JACUCTBYIOLIEH HAa HEro
CHJIBL.

Habmronenue paBeHcTBa CUJI IPU B3aUMOACHCTBUU TEIL.

M3meHeHune Beca Tena Npyu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aMMOACUCTBUU TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUM TEI.

CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITyJIbca ITPHU a0COTIOTHO YIPYTOM B3aUMOACHCTBHH.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUUECKON SHEPIHH ITPU CBOOOTHOM IaICHUMU.
CoxpaHeHHE MEXaHNYECKON YHEPTUHU IIPU ABUKEHUU TeNa MOJ ACHCTBUEM
IPYKUHBI.

Jlabopamopnsie padomul u onsimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JalbHEHIIEro paBHOMEPHOTO
JIBMKCHHSI IIAPUKA WITH TEIIEHKKH.

Omnpenenenre cpeHE CKOPOCTH CKOJIBKEHHUS OpyCcKa WIIM JIBHDKEHUS
IIapyKa Mo HAKJIOHHOM TIOCKOCTH.

Omnpenenenne yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TTOCKOCTH.

HccnenoBanre 3aBUCHMOCTH IyTH OT BPEMEHH IMPH PAaBHOYCKOPEHHOM
JBIDKEHUU 0€3 Ha4adbHOU CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYQJIPHOW CKOPOCTH IyTH OTHOCATCS KakK psAJ HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJTUHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBXEHHS OT  CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne ko3 uIeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenne )XECTKOCTH TPY>KHHBI.

Omnpenenenre paboThl CUIBI TPEHUS NPU PaBHOMEPHOM JBIKCHUHU Tela
110 TOPU30HTAILHON MOBEPXHOCTH.



10. Onpenenenue pabOThl CUJIBI  YOPYTOCTH TMpU TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOABUKHOTO U TOJBUKHOTO OJIOKOB.

11. I3y4yeHue 3aKkoHa COXpaHEHUS YHEPTUH.

Pa3nen 9. Mexannueckune KoJie0aHusl M BOJIHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUI: IEPHUO/,
4acToTa, aMIUINTy1a. MaTeMaTudeCKui U NPYKUHHBIM MasTHUKH. [IpeBpamenne
SHEPrUH MPHU KOJIeOATETLHOM IBUKEHUH.

3aryxatomue — kosjeOanus.  BwiHyxkaeHHble — KoJieOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHMYECKMX BOJIH. [IpoposibHble U
nonepeyHble BOJHBL. J[TMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKNE BOJIHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa ToHa. OTpakeHue 3Byka. MH(]pa3Byk u
yIbTPa3BYK.

Hemoncmpauyuu.

1. HaOmromenue koneOaHWi TEN IMOJ JIEHCTBUEM CHJIBI TSHKECTH W CHIIBI
YOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KHUHE.
Habnroaenune BIHYKIEHHBIX KOJIEOAHHUM U pe30HaHCA.
PacnipocTpaneHnue npo101bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHUYECKHI1 pe30HAaHC.
ﬂaﬁopamopnbte pabomul u onvimeol.
1. OmpepneneHue 4YacTOoThl M IepUOAa KOJEOAHMI MaTeMaTu4ecKoro
MasiTHUKA.

2. OmpeneneHue 4acTOTHI U IEproIa KojaeOaHui NPy>KMHHOTO MasiTHHUKA.

3. HccnenoBanue 3aBUCMMOCTH TMeproa KOIeOaHUM MOABEIIEHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEpUOIa KOeOaHUN NPy KUHHOTO MasTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IE€pUOJA KOJEOAHWIl rpy3a, MOABEUIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuit
NPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOTHOTO MaCHHS.

Pasznen 10. DnekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  ToJie.  DJEKTpOMAarHuTHble  BONHBL. ~ CBOKCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana snekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoga ceera. CkopocTh cBeTa. BoaHOBBIE CBOICTBa
CBeTa.

Jlemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie padbomul u onsimol.

1. H3ydyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOUIBHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€E ABJIE€HHUS.

JlyueBas  momenp  cBera.  Mcrounuku ~— cBera.  [IpsmosmHenHoe
pacrnipoctpaHeHue cBera. 3atmenusi Connna u Jlynsl. Otpaxkenue ceta. [lnockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHusi cBera. [lonmHoe BHyTpeHHee
OTpaKeHUE CBeTa. lCMonp30BaHWE TIOJMHOTO BHYTPEHHErO OTPAXEHUs B
ONTUYECKUX CBETOBO/AX.

Jlmaza. Xom myweir B 1nmH3e. Onrtuueckas cuctema (oroamnmapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak onTuueckas cuctema. bim3opykocTh u
JNaJbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnektp. Omnbitel HbtoTrona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. J{ucniepcusi cBeTa.

Jlemoncmpayuu.

[TpsiMosIMHETHOE PACTIPOCTPAHEHUE CBETA.

OTpaxkeHue cBeTa.

[Toyuyenue n300pa>keHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Onrtruyeckuil CBETOBO/I.

Xop nyuei B coOuparoiie JInH3e.

Xon 1yder B pacCEUBArONIEH JIMH3E.

[Tomydenue n300pakxeHnii ¢ TOMOIIIBIO JIUH3.

[Tpunuun geictBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOIIA.

10. Moaens rnasa.

11. Paznoxenue 6e0ro cBeTa B CIEKTP.

12. [lomyuenue 6e50ro cBeTa Mpu CJI0KEHUH CBETA Pa3HBIX 1[BETOB.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH YIja OTPaKEHHUs CBETOBOrO Jiyda OT yrJia
NaJICHHUS.

2. M3ydeHue xapakTepUCTHK U300pa’keHUs MPEAMETA B TUIOCKOM 3epKaie.

3. HccnepoBaHue 3aBUCHMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
NaJICHNUs Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. TlomydyeHne n3o0paxeHuit ¢ MOMOIIbIO COOMPAOIIEH JTUH3HI.
Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHUYECKON CHIIBI cOOHMparomeit
JIUH3BI.

6. OMbITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. OnbITHl IO BOCHOPUSTHIO LIBETA MPEAMETOB MpPHU UX HAONIIOJACHHH 4Yepes3
[[BETOBBIE (DPUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHHS.

OmnwiTel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
HcnyckaHue U nornioiieHre cBera atroMoM. KBaHThI. JIMHEHYaThle CIEKTPBI.

PannoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hyknonnas wMogens aromHoro sapa. HWs3oromsl. PaauoaxtnBHBIE
npespaiuenus. [lepuoa nomaypacnaga aTOMHBIX sIEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSI0BOTO M MAacCOBOTO YHCEIL
DOHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl W SHepruu. Peakuuu cuHTE3a U
nenenus sinep. Ucrounuku sneprun ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHsS pPaauOAKTUBHBIX H3JIyYCHHM Ha JKUBBIC
OpraHU3MBl.

Hemoncmpauyuu.

1. CHeKTpbl U3IYyYEHHS U TOTIOUICHUS.

2. CHekTpsl pa3jIMyHbIX T'a30B.

3. CnekTtp BoaOpoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIONTUX U3TyYCHUH.

6. Perucrtpauus n3nydeHus: NpUPOJHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnsie padomul u onvimel.

1. HaOmroneHue CIIomHbIX U TMHEHYAThIX CIIEKTPOB U3TyUYEHUSI.

2. HccnepoBaHue TpPEKOB: U3MEPEHHE SHEPIUU YACTHULBI MO TOPMO3HOMY

nyTH (1o ¢oTtorpadusim).

3. M3mepenue paanoakTuBHOTO GoHA.

IToBTOPUTEIBHO-00001IAOIIHIT MOAYJIb.

[ToBTOpHUTENHEHO-00001aI0INI MOTYJIb MIPEIHA3HAUEH AJII CUCTEeMAaTH3allH
U 0000mIeHUS  TPEIMETHOrO  COAEP)KaHMS M OMbiTa  JAEATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca QU3HMKH, a TAKXKe JJI MOATOTOBKU K
OCHOBHOMY TOCYJAapCTBEHHOMY DJK3aMeHY MO (U3MKe IS OO0yJaroIIuXcs,
BBIOpABIIMX ATOT YYEOHBIN MpPEIMET.

[Ipy “3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUIBI
NEeATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeUYMBAETCS JOCTHXKEHUE MPEIMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIEJOBaHUS



SIBJICHUM TIPUPOJLI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBICHATH (PU3MUECKHE
SBJICHUS, TIPUMEHSS TIOJyYCHHBIC 3HAHWS, peIIaTh 3aJadd, B TOM YHUCIIE
KA4E€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIEC.

[IpuHIMNIUATBHO JESATENBHOCTHBIA XapakTep JAHHOTO pasjielia peanu3yercs
32 CYy€T TOro, 4To OOYy4YarOUIMECs BBIMOJHSAIOT 3aJaHUs, B KOTOPBIX WM
peaiaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHWUW pacro3HaBaTh W HAYYHO OOBSICHATH
bu3nyeckue BIEHUS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHbIE METO/IbI MCCIIEIOBaHUSI (PU3MUECKUX SIBICHUHN, B TOM
qucIie JUIsl MPOBEPKU FUIIOTE3 U MOJyYESHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEE BaXKHBIX JIOCTHIKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMED, TPAKTUUYECKOTO UCII0JIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUU.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue ¢u3MKU Ha ypOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHMs HANpPaBIEHO

Ha JOCTHKEHHUE JINYHOCTHBIX, METAPEAMETHBIX M IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare uzyueHnus GuU3MKU Ha yYpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyyatouierocs OyayT cOpMUpOBaHBI CIEAYIOUIUE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpHOTHYECKOro BOCIIMTAHUS:

— IPOSBJIICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOMN
(hbU3MYECKON HAYKU;

— [IEHHOCTHOE OTHOIIEHHE K TOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DHU3HUKOB;

2) rpa;KIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXXACHUU OOLIECTBEHHO 3HAUMMBbIX
U OITHUYECKHX IMpoOJIeM, CBS3aHHBIX C [PAKTUYECKUM NPUMEHEHHUEM
JTOCTHKEHHUH (PU3UKY;

— OCO3HAHME BAXKHOCTU MOPAJIbHO-dTUYECKHUX INPHUHLHUIIOB B JAESATEIBHOCTU
YYEHOTI0;

3) 3¢TeTHYeCKOro BOCIIUTAHUS

— BOCHPUATUE ICTETUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHUS

— OCO3HAaHUE IIEHHOCTH (U3NYECKOM HAyKM KaK MOIIHOIO WHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUs TEXHOJOTHMH, BaXKHEHMIIEH COCTABIIAIOLIEH
KyJbTYpBHI,

— pa3BUTHE HAay4YHOW JIO0O3HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

S) ¢opmupoBaHMs  KYJbBTYpPHI  3A0POBbS MU  3MOLMOHAJBLHOIO
0J1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpEe, BaKHOCTH MpaBWJI O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOPTE, Ha JIOPOrax, C ANEKTPUUYECKUM U TEIJIOBBIM OOOPYAOBAHHUEM B
JOMAIIHUX yCJIOBHUSAX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIIEKCHH, MPU3HAHHUE CBOErO IMpaBa Ha
OIIMOKY U TAKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) TPy10BOIr0 BOCTIMTAHMS:

— AKTHBHO€ Yy4YacTHE€ B PELICHMHM IPAKTHYECKMX 3a1ad (B paMKax CEMBbH,
oOpa3oBaTenpHON  OpraHW3alid, TOpoJa, Kpas) TEXHOJOTHYECKOW U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIHUX B TOM YHCIE M (PUIUUECKHX
3HAHUM;

e — MHTEpEC K MIPAKTUUYECKOMY U3YUEHUIO Npodeccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0JI0TH4€CKOr0 BOCIIUTAHUSA:

e — OpHUEHTAlUA Ha NpPUMEHEHHE (PU3MYECKUX 3HAHMW JJI1 pelIeHMs 3a1ady B
o0JacTh OKpY’Kalolled Ccpenbl, MJIAHUPOBAHUS TIOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOLLEH CPEIbI;

e — OCO3HaHHME TJ00aJTbHOTO XapaKTepa SKOJOTHMYECKHX MpoOJeM M MyTed uX
pereHus;

e 8) amanTranum K M3MEHAIOIIUMCH YCJOBMAM COUMAJTBHON U NPUPOIHOH
cpeabl:

e — TMOTPEeOHOCTP BO B3aWMOJACWCTBUU IPH BBIMOJIHEHUU HCCIEIOBAaHUM H
MPOEKTOB (PU3MUECKON HAIMPAaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
IPYTHX;

e — TIIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTM YEpE3 IPAKTUYECKYIO
NEATEIIbHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie (OPMYJINPOBATh
UJ1eU, IOHATHUS, TUIIOTE3bl O PUZNYECKUX OOBEKTAX U SIBICHUSX;

e — OCO3HaHHE AePUITUTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 001acTH
buzukwy;

e — TIUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (UINYECKUX
3HAHUM;

e — CTPEMJICHHE aHAJU3UPOBATH U BBISIBIISITh B3aUMOCBSI3U IIPUPO/Ibl, OOLIECTBA U
HSKOHOMUKH, B TOM UHUCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBHM C YYETOM BIMSHMS Ha OKDPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX INI0OABHBIX TOCTIEICTBHIA.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOeHHS TporpamMMmbl 1Mo (pU3WKE HA YPOBHE OCHOBHOTO
ob1iero oopazoBanusi y oOydaromierocs OyayT copMUpoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIIOUYAIOIINE MIO3HABATEIbHBIC YHUBEPCATIbHBIC yUeOHbIC TCHCTBUSA,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIE  JCHCTBUSA,  PETYJISTHUBHBIC
yHUBEpCaIbHbIC YICOHbIE TCUCTBUSI.

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eficTBUS

Bba3oBble JJornueckue a1eicTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUN);

YCTaHABIMBATh CYUIECTBEHHBIN MPU3HAK KJIACCU(UKALUN, OCHOBAHHS IS
000011IeHUs ¥ CPABHEHHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B pacCMAaTpUBAEMbIX (PaKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCAIIMXCA K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH NIPUUMHHO-CJICACTBEHHBIE CBA3M MPH H3YYCHUU (UINUECKUX
SIBJICHUI U NPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOIb30BAaHUEM JEAYKTHUBHBIX
Y WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBSA3SIX
(U3UYECKUX BEJIUYMH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCO0 peuieHus: ydeOHOW (pu3ndecKon
3aJa4ui (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIleHUs, BHIOOp Haumbosee
HOJXOJSIIETO ¢ YYETOM CAMOCTOATEIBHO BbIECICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebCKHe 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATENbCKIII MHCTPYMEHT TO3HAHMS;
IPOBOAUTH 110 CAMOCTOSITEIPHO COCTABIIEHHOMY IUIaHY OIBIT, HECIOKHBIN
¢u3nyecKuil SKCHEPUMEHT, HEOOJBIIOE UCCIeNOBaHHE (PU3MUECKOTO
SIBIICHUS;

OIICHWBAaTh HAa NPHUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaImio,
MOJIyYE€HHYIO B XOJI€ UCCIIEeI0OBAHUS HIIM HKCIIEPUMEHTA;

CaMOCTOSITENTbHO (hOPMYITUPOBATH OOOOIICHNS W BBIBOJBI TIO pe3yjIbTaTaM
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHHS,

NPOTHO3MPOBATh BO3MOXKHOE  JajlbHEWIee pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATh MPEONIOKEHUS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHSTh Pa3jIMYHbIe METO/bI, HHCTPYMEHTBI U 3alIPOCHI MPH MOKMCKE U
orbope MH(OpMAIMK WU JaHHBIX C YYETOM TPEAJIOKCHHON Y4eOHOM
bu3ndecKoi 3a1a4u;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U HMHTEPIPETUPOBATH WH(POPMAITUIO
pa3IMYHBIX BUAOB U (hOPM IPEICTABICHUS,;

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMANBbHYI (HOpMYy  TpEACTABICHHUS
UHPOpPMALIMM ¥ WUIIOCTPUPOBATh pEIIacMble 3aJa4dl  HECJIOKHBIMU
CXEeMaMH, ArarpaMMaMH, HHOU IrpaUKON U MX KOMOMHAIIHSMH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJIbHbIe YueOHbIe 1elCTBHA:

B XOJC¢ OOCYXKICHUS Y4yeOHOro Marepuaia, pe3yJIbTaToB JIa0OPaTOPHBIX
paboT ¥ MPOEKTOB 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOH TeMbI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIE Ha PEIICHHWE 3aJadd W IOAJCpKaHUE
0J1arokeIaTeIbHOCTH OOIICHUS,



CONIOCTABIIATh CBOM CYXKJIEHHS C CYXICHHSIMU JPYyTMX YYaCTHHKOB
Juanora, oOHapyXUBaTh pa3IndKe U CXOACTBO MO3UIHII;

BBIPAXKaTbh CBOKO TOUKY 3PEHUS B YCTHBIX U IIMCbMEHHBIX TEKCTAX;
nyOJIMYHO NPEICTABIATh PE3YbTaThl BBIIIOJHEHHOIO (PU3UYECKOIO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHMS, IPOEKTA);

IIOHMMAaThb W MCIOJb30BATh  IPEUMYIIECTBA  KOMAHIHOM W
UHAMBUAYaNIbHON pabOThl MPU PEIIEHUU KOHKPETHOW (PU3NYECKOU
poOJIeMBbI;

IIPUHUMATh LIEJIA COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH JIEUCTBUS
no €€ JOCTHKEHUIO: paclpeiessiTb poiH, OoOCYXIaTh MpPOLECCH HU
pe3yJIbTaThl COBMECTHOM pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBITMIOJIHATH CBOIO YacThb pabOTHI, TOCTUrasi KAYECTBEHHOTO pe3yjbTara Mo
CBOEMY HAINPABJICHUIO WU KOOPAVUHUPYS CBOU JACUCTBUA C APYTMMH
YJICHAMH KOMAaH/Ibl;

OLICHMBATh KAa4€CTBO CBOETrO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PerynsiTuBHbIE YHMBepcaJbHbIe Yy4eOHbIe NeiiCTBUSA

Camoopranusanus:

BBISIBJIATH MTPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYaIMsIX, TPEOYIOIIUX
IS petieHns U3NYeCKUX 3HAHMIA;

OPUEHTHPOBATHCS B  PA3IMYHBIX TMOAXOAAX TMPUHATUS  PELICHUM
(MHOUBUYalbHOE, MPUHSATHE PEIICHUs B TPyNNe, NPUHATHE pEUICHUN
IPYIIION);

CaMOCTOSITENIBHO COCTABJISATh ATOPUTM pelIeHus (U3NYecKon 3a1aun Win
IUTaHAa HMCCIIEJIOBAHUA C YYETOM MMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeJiaraéMble BaApUaHThI PEIICHUH;
Jienath BbIOOp 1 OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CﬂMOKOHTpOJ’lb, SMOIUOHAJIbHbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U IIpeajlaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATHP TPUYUHBI  JOCTIKEHUS  (HEIOCTHKEHUS) pPEe3yJbTaTOB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY ONBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE B XOJ BBIOJIHEHUS
(U3MYECKOr0 HUCCIECOBaHMUS WJIM IIPOEKTa) HA OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTyallii, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATA LEIU U YCIOBUIM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAay4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMSI U JIOTUKY IPYTroOro;



npU3HaBaTh CBOE MPaBO HA OMIMOKY MPU pelIeHNH PU3NUECKUX 33734 WIH
B YTBEPKICHUSX HA HAYYHBIE TEMBI M TAKOE K€ IPABO IPYTOro.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00ydenus B 7 Kjacce peAMETHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHUYECKUE  SIBJICHUS,
HAOJIOICHUE, SKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHUIBI (DU3UISCKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYECKOEe JBWXKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHEMHOE), TPAaeKTOpHUs, paBHOACHCTBYOIIAs
cuia, nedopmanus (ynpyrasi, IJIacTUYecKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuyath sBiaeHUs (Auddy3us, TEIIOBOE IBIKCHHE YACTHUI] BEIIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEpPHOE  JBIKEHUE, HHEpLHs,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPHABIX TEJl C 3aKPEIUIEHHOW OCHIO
BpallleHUsI, TepeAada JaBi€HUs TBEPABIMU TelaMH, KUIKOCTIMU U
razamm, atMoc(epHOe [aBJICHWE, IUIaBaHWE TeJ, MpPEeBpaIIeHUs
MEXaHUYECKON AHEPruu) Mo OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3UUECKOE SIBJICHUE;
pacno3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3MYECKUX  SBJICHUHA B
OKpY’)KalIIeM MHpe, B TOM dYHCIe (U3ndecKue SBICHHUS B TPHUPOJE:
MpUMEPHI IBUKEHHUS C PA3IMUYHBIMU CKOPOCTSAMHU B >KMBOM U HEXKUBOU
npupozae, ACUCTBUE CHUJIbI TPEHUS B MPUPOJE U TEXHUKE, BIHSHUE
aTMOC(EpHOro JaBJICHUs Ha >KMBOM OpraHU3M, IJIABAHUE pPbIO, pbluaru B
TeJIe YeJIOBEeKa, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33/1ady B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SIBICHHIA;
OTHCHIBATh U3YYCHHBIC CBOMCTBA TEN M (M3UUECKUE SBICHUS, UCTIONB3YS
dbusznueckue BeIMYUHBI (Macca, O00BEM, IUIOTHOCTh BEILECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSA CKOPOCTb, CUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tena, CWJla TpEHus, JAaBleHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKMBAOIIAS] CWJIa, MEXaHW4YEeCKasi paboTa, MOIHOCTh, TUICYO CHIIHI,
MOMEHT CWJbl, KO3((UIMEHT TMOJE3HOr0 JEHUCTBHUSI MEXAHU3MOB,
KMHETHYECKass M TMOTEHIMAIbHAS SHEPrus), MpHU OMHCAHUM MPABUIBHO
TpakToBaThb  (PU3MYECKU  CMBICA  HUCIOJIb3YEMbIX  BEJIMYUH, HX
0003HAYEeHNUSI U €IUHUIBI (U3NYECKUX BEIUYHMH, HAXOAUTh (OPMYIIBI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUYECKYI0 BEIUYMHY C APYTUMHU BEIUYMHAMH,
CTPOUTH rpaPUKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIIMYUH;



XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NUYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIB3Ysl MIPaBUIIa CJIOKEHUS CHII (BAOJIb OJHOW MpsiMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUiIO paBHOBecHs pbluara (0yi0Ka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXAHUYECKOU
HEPruM, MpHU HTOM JaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHAa U
3aMKCBIBATh €T0 MAaTEMATHUYECKOE BHIPAKEHUE;

OOBSACHATH (PU3MUECKHE SBICHHUS, TIPOIIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyaluld MPAKTUKOOPHUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISAITh MIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OObSICHEHHE H3 12
JIOTUYECKUX IIIaroB ¢ OMOpoi Ha 1-2 M3y4YeHHBIX CBOMCTBA (PU3UYECKUX
SABJICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacy€THble 3a7adyd B 1—2 JEHCTBUA, MCHOJB3YysS 3aKOHBI U
dbopmynbl, CBA3BIBAOUIME (PU3WYECKUE BEIUYMHBI: HA OCHOBE aHaJIM3a
YCJIOBHSI 33/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOJICTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYJBI U TMPOBOAMTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ul PEIICHUs 3a/1a4, OLEHUBATh PEATUCTUYHOCTD
MOJIy4YeHHOU (PU3NUeCKOl BETMYHHBI;

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pELIUTh MPU MOMOIIHU
bu3HYeCKUX METOJIOB, B ONTMCAHUU UCCIIEIOBAHUS BBIICISATH IPOBEPSIEMOE
OpEeAnojoxeHue  (rumoresy),  pasinuyate W UHTEPHPETUPOBATH
MOJy4YE€HHBIM pe3yibTaT, HAXOAUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBOJIbI T10 €T0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI 1O HAOMIOACHHIO (U3UYECKUX SBJICHUA WU
busznuecKux CBOMCTB TEN: bopMyIUpOBATH IPOBEPSIEMBIE
IPEIIOJIOKEHUs, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000py10BaHMUS,
3aIlKChIBaTh XOJ1 OMbITa U (POPMYTUPOBATH BHIBOJIBL;

BBITIOJIHATDh MPSIMBIE U3MEPEHUS PACCTOSHUSA, BPEMEHHU, MACChl Tela,
00béMa, CHJIbI W TEMIepaTypbl C HCIOJb30BAHUEM AaHAJIOTOBBIX U
upOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB € YUETOM
3aJJaHHOW a0COJIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO ABWKYLIErOCsl TeJla OT BPEMEHM [BH)KEHUS TeENa, CHUJIbI
TPEHMSI CKOJILKEHHUS OT Beca Teja, KauecTBa 00padOTKH MOBEPXHOCTEN Te
Y HE3aBUCHUMOCTH CUJIbI TPEHUS OT IIOLIAAN COIPUKOCHOBEHUS TEN, CHIIbI
YOPYrOoCTH OT YJUIMHEHHS MPYKUHbBI, BBHITAIKUBAIOIIEH CUIIBI OT 00bEMaA
MOTPYXEHHON YacCTU TeJa U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTHU TeJa, OT ITyOMHBI, HA KOTOPYIO MOTPYKEHO TEJNO, YCIOBUI
IUTaBaHMSI TeJl, YCJIOBHUI pPAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUSA, CcOOMpaTh YCTAHOBKY H
BBIMIOJHATh W3MEPEHUs, CJeaysl MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl TMOJTYYEHHONW 3aBHUCHUMOCTH (DU3MUECKUX BEIHMYUH B BUJC
NOpEJIOKEHHBIX TaOnuLl U IpadUKoOB, JENaTh BBIBOJBI M0 pe3yjbTaTaMm
UCCIIEJOBaHMSI;

IPOBOAUTH KOCBEHHBIE HU3MEPEHHS (PU3UUECKHX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, Cuja TPEHHUS CKOJBKEHHUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOLIas CWiIa, JEHCTByMOIlas Ha
HOrpyX’EHHOE B KHUIKOCTh Te€NO0, KOI()PUIMEHT MONe3HOro AeUCTBUSA
IOPOCTBIX MEXAaHU3MOB), CleAys NPEIOKEHHOW WHCTPYKUUU: MIpU
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTANBHYIO YCTAaHOBKY H
BBIUUCIISITh 3HAUEHNE NICKOMOW BEJIMUKHBI,

coOroAaTh npaBuia TEXHUKK 0€30aCHOCTH IIpU padboTe ¢ 1abopaTOPHBIM
000py0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IMHAMOMETp, COOOIIAIKecs COCyAbl, OapoMmerp,
phIYar, NOJABMKHBIA U HETIOJABUKHBIN OJIOK, HAKJIIOHHAS TNTIOCKOCTD;
XapaKTepU30BaThb IPUHLMIBI JEUCTBUS M3YyUYEHHBIX NPUOOpPOB U
TEXHUYECKHUX YCTPOWCTB C ONOPOM Ha WX ONMCAHMUA (B TOM YHCIE:
HNOJIINITHUKY, YCTPOMCTBO BOJONPOBOJA, THUIPABIMYECKUN Mpecc,
MaHOMETp, BEICOTOMEp, MOPIIHEBON HACOC, apEOMETP), UCTIOIb3YS 3HAHUS
0 CBOMCTBax (PM3NYECKUX SIBICHUH U HEOOXOIUMBbIE (PU3NUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  NpUMEPbl  (HAXOAUTh  MH(POPMALMIO O  [PUMEPAX)
IPAKTHYECKOTO HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU U oOecrieueHus: 0e30MacHOCTH MPU OOpallleHUu C MpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUs 310pPOBbS U COOJIOAECHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPYKaIOLEH CPEIE;

OCYHIECTBIISAITh OTOOp HMCTOYHMKOB wuH(opmanmu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIUXCS
3HaHUA M TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATDH
UHPOpMAIMIO, KOTOpas SBISIETCS NPOTHUBOPEYMBOM WM MOXKET OBIThH
HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUN HAyYHO-TIOMYJISIPHYIO
JAUTEepaTypy (QHU3UUECKOTOo COAEpX aHHs, CIPAaBOYHbIE MaTepHAabI,
pecypcesnl cetu MHTEepHET, BiaaeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HHPOPMALIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;
co3/1aBaTb COOCTBEHHbIE KPATKHE NMUCBbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpPMALNU (PUIUUECKOTO COACPKAHUS, B TOM



qHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHHUS O pe3yJsibTaTaX MPOEKTOB
WIM y4EeOHBIX MCCIENOBAHUNA, NPH HTOM TPAMOTHO HCIOJIb30BATh
U3YYCHHbI TOHATUWHBIN anmapaT Kypca (UM3HMKH, COINPOBOXAAThH
BBICTYIUICHUE IIPE3CHTALUCH;

IPU BBINOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenesirh
00sI3aHHOCTH B TPYIII€ B COOTBETCTBUU C IMOCTaBJICHHBIMHU 3a/layaMu,
CIEOUTh 34 BBINOJHEHWEM IUIAHA JCUCTBHUM, aJEKBAaTHO OLICHWBATh
COOCTBEHHBIM  BKJIaJA B  JEATENBHOCTb  TIpPYyNNbl, BBICTPAWBAThH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHCHHE OKPYKAFOIIMX.

K koHIy o0ydeHus B 8 kiacce rnpeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUI:

UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHHE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BELIECTBA, KPUCTAIIIMYECKUE U
amop(HbIe TeJa, HACBILEHHBIH W HEHACHIIICHHBI Map, BIIAXXHOCTb
BO31yXa, TeMmIepaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBHUraTeb,
AIIEMEHTAPHBIN JEKTPUUECKUN 3apsijl, HNEKTPUUECKOE TM0JIe, MPOBOJHUKU
U TURJIEKTPUKH, TOCTOSHHBIN 3JEKTPUYECKUN TOK, MArHUTHOE TOJIE;
pasnuuath SIBIEHUA (TEIJIOBOE pacIIMpEeHHE W C)KaTHe, Tellonepesaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAHUE, KAWIISPHBIE SIBICHUS, HCIAPEHUE,
KOHJCHCAllUs, IJIaBICHHUE, KpUCTau3auus (OTBEpIEBaHUE), KUIICHUE,
TeruIonepeaaya (TermTIonpOBOJHOCTb, KOHBEKLMS, U3ITy4YECHHE),
AJIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE 3apsA]0B, AEUCTBUS AIIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aMMOJEICTBHE MArHUTOB, JCHCTBHE
MarHUTHOTO TOJISI HA POBOJHUK C TOKOM, 3JIEKTPOMATHUTHASI MHAYKLIMS)
0 OMNUCAaHUI0 HUX XapaKTEPHbIX CBOMCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaThb HPOSBICHUE HU3YYEHHBIX (PU3MUYECKUX SIBICHUN B
OKpYXalolleM MHpE, B TOM YHCIE (PUINYECKUE SIBICHUS B IPUPOAE:
MOBEPXHOCTHOE HATSXKEHHWE U KalWUIApHbIE SBICHUS B TMPHUPOJE,
KpUCTAJUIBI B Tpupojne, usnyueHue CoiHIa, 3aMep3aHue BOJOEMOB,
Mopckue O0pu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPUUECKHE
SBJIEHUSI B aTMoc(epe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nojie 3eMiM, Apel(] MoJOCOB, poib MAarHUTHOIO MOJS JJs JKU3HM Ha
3emiie, MOJIIPHOE CHUSIHHE, MPU 3TOM NEPEBOIUTH MPAKTHUECKYIO 3a7a4y B
y4eOHYI0, BBIACISATh CYIIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3UUECKUX
SIBJICHUU;

ONUCHIBATh U3yUYEHHBIE CBOMCTBA TeJl U (PU3UUYECKUE SIBJICHUS, UCIIONb3YS
(¢u3nyeckrue BEIUMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUsi, KOJIUYECTBO
TEIUIOThI, yJeJbHas TEIJIOEMKOCTh BEIIECTBa, YyJAENbHAs TEIUIOTa



TUTaBJICHUS, yJelbHAs TEIUIOTa MNapooOpa3oBaHUs, yHAEIbHAs TEIUIOTa
CropaHus TOIUIMBA, KOA3(PQPUIIMEHT TOJIE3HOTO JEUCTBUS TETUIOBOM
MalllMHbl, OTHOCUTENbHASl BIIAXKHOCTb BO3/lyXa, JJIEKTPUUYECKUUN 3apsij,
CUJia TOKa, DJICKTPUYECKOE HAIPsHKEHHE, COMPOTHBJIECHUE IPOBOJIHUKA,
yACIbHOE  CONPOTHBJIEHHWE  BEIIEeCTBAa, paboTa W MOIIHOCTH
ANEKTPUYECKOT0 TOKa), TMpU  ONHUCAHUU MPABUIBHO TPAKTOBATh
(bU3UYEeCKUl CMBICT UCIOJIb3YeMbIX BEIWYWH, 0003HAYCHUS] U EIUHUIIBI
GbU3NYECKUX BEJIWYWH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
GU3NYECKYI0 BEIMYMHY C JPYTUMHM BEJIMYMHAMH, CTPOUTH Tpaduku
W3YUYCHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEJINYNH;

XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHHUSI MOJEKYISIPHO-KUHETUYECKOW TEOpUU
CTPOCHUS BEIIECTBA, MPUHIMI CYNEPIO3UIIMH T0JIel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHS 3apsija, 3akoH Oma JiJIs ydyacTKa 1€, 3aKOH
Jxoyns—JleHna, 3aKkOH COXpaHEHWSI DJHEPrUM, TMpU OSTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alKChIBATh €r0 MaTEMaTUYECKOe
BBIPAXKEHUE;

0OBSICHATh (PUBUYECKUE TPOIIECCHI M CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTyallMi MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX
IIaroB ¢ OMOpod Ha 1—2 W3y4YeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
(bU3UYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacuy€THbIE 3aaaud B 2—3 JEWCTBUS, MCIOJIB3YS 3aKOHBI M
dbopmyIibl, CBA3BIBAIOIIME (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJM3a
YCJIOBUSL 3a/laud 3alKChIBaTh KPATKOE YCJIOBHUE, BBISIBIATH HEIOCTATOK
JMAHHBIX [UJI1  pEIICHHWs] 3aJadd, BBIOMpATh 3aKOHBI H  (OPMYJIBI,
HEO0OXOouMbIC i1 €€ pelleHus, MPOBOJIUTH pacuéTbl U CpPaBHHUBATH
MOJIy4YE€HHOE 3HaUeHHEe (PU3NUECKON BETMYMHBI C U3BECTHBIMU JJAHHBIMU,
pacro3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIH
(GU3NYECKUX METOOB, HCIOJIB3Ys OMHCAHUE WCCIECIOBAHUSA, BBHIICISATH
MpPOBEPSIEMOE MPEAINOJIOKEHHE, OLEHUBATh MPABUIBHOCTh MOPSIKA
MIPOBEJICHUSI UCCIICIOBAHUS, JIE]aTh BHIBO/IbI;

MPOBOAWTL OMNBITHI 10 HAOMIOAEHUIO (U3WYECKUX SIBJICHUNA WU
bU3HYEeCKUX CBOMCTB TeJ (KAaMWUISIPHBIC SIBJICHUS, 3aBUCUMOCTbD JTaBJICHHUSI
BO3MlyXa OT €ro 00BhEMa, TeMIEPaTyphl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusl TPH M3IYUYCHUH OT IIBETa H3JIydaromied (MOTJIOMIAOIIeH )
MOBEPXHOCTH, CKOPOCTh MCIIAPEHHUS BOJBI OT TeMIEpaTypbl KUIKOCTU U
mwiomaaun €€ TIOBEPXHOCTH, »JJEKTpU3alds Tel W B3aUMOJCUCTBUE
ANEKTPUYECKUX 3aps/iOoB, B3aUMOJICCTBUE TMOCTOSHHBIX MArHHUTOB,



BU3yaJIU3allMsl MAarHUTHBIX TMOJIEM ITOCTOSHHBIX MArHUTOB, JI€UCTBUS
MAarHUTHOTO TOJISI HAa MPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOWCTBAa DJIEKTPOABUTATENII TIOCTOSHHOTO TOKa): (OpMyJIupoBaTh
poBepsieMble MPENOJIOKEHUS, COOMPATh YCTAHOBKY M3 IMPEIIONKEHHOTO
000pyI0BaHus1, OMKUCHIBATH XO/1 OMBbITA U (POPMYIIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ NPSIMBIE  HU3MEPEHUS  TEMIEPATypPbl, OTHOCHUTEIbHOMU
BJIAJKHOCTM BO3[lyXa, CHJIBl TOKA, HANPSDKEHHS C HCHOJIb30BAHUEM
aHaJIOrOBBIX NPUOOPOB U JATYMKOB (DU3MUECKUX BEIMYMH, CPaBHUBATDH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJIaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJIUThH MCCIIEJOBAHUE 3aBUCUMOCTH OAHOM (PM3MUECKON BEIUUYHUHBI OT
JpYyrol C UCIOJb30BaHUEM  TMPSMBIX HU3MEpPEHUM  (3aBUCHUMOCTD
COIPOTUBJIEHUS MPOBOJHHUKA OT €ro JUIMHBI, IUIOMAAW IONEPEYHOTO
CEUYEHU U YAEIbHOTO COIMPOTUBIICHUS BEIIECTBA MPOBOJHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpsKEHUS Ha IPOBOJHUKE,
WCCIIEIOBAHUE TMOCJIEAOBATEIbBHOTO W MApPAJUICIBHOTO  COEAUHEHUU
MPOBOJHUKOB): TJIAHUPOBATh HCCIICIOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUsI, CIACAys NPEIIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOmUIl U rpaduKoB,
JIeJaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIENOBAHNUS;

MPOBOJIUTh, KOCBEHHBIC HW3MEpeHUs (Pu3nyecknx BenuduH (yIeiabHAs
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBIIEHHWE TPOBOAHHMKA, pabdoTa U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIAHUPOBAThb H3MEPEHHUs, COOMpaTh
DKCHEPUMEHTAIIBHYIO YCTAaHOBKY, CIIEIysl MPEMJIOKEHHON MHCTPYKLUHH, U
BBIYUCIISITh 3HAYEHUE BEJINYHHBIL;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MMaCHOCTH TIPHU paboTe ¢ 1abopaTOpHBIM
o0opyI0BaHUEM;

XapaKTepU30BaTh NPUHIMIBI  JEHCTBUS HW3YUYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX oOmnucaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp,
BOJIbTMETP, CYETYUK DIECKTPUUYECKOW HHEPrUHU, 3JIEKTPOOCBETUTEIBHBIE
pUOOPHI, HATPEBATEIBHBIC JICKTPONPUOOPHI (TIPUMEPHI), ITCKTPUIECCKUE
PEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOJBUTATENb MOCTOSHHOTO TOKA),
UCIIOJIb3YSl 3HAHUS O CBOWMCTBAX (PU3MUYECKUX SIBIEHUNW U HEOOXOIUMbIE
bu3ndecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOMCTBA U HW3MEPUTEIbHBIC
npuOOpel MO CXeMaM M CXEMaTUYHbIM PUCYHKaM (3KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, IBUTATENIb BHYTPEHHETO
CropaHusi, dJEKTPOCKOM, PEOCTaT), COCTABIATH CXEMbl JJEKTPUUYECKUX



Heneil ¢ mocaeA0BaTeIbHbBIM U MapalyIeIbHBIM COETUHEHHEM 3JIEMEHTOB,
pasznuuasi ycIoBHbIE 0003HAUEHUS IIEMEHTOB 3JIEKTPUUECKHX IIeTIel;
OPUBOIUTH  MpUMEPHl  (HAXOAUTh  WHGOPMALUIO O  MPUMEPaXx)
NPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOU
KU3HU Il oOecrieueHrst 6€30MacHOCTU MPU OOpalleHuy ¢ IpudopaMu H
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHUS 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO TMOBEJCHHS B OKPY’KaIOIIEH CPEIE;

OCYIIECTBIISATh MOWCK HWHGPOpMAIuu  (U3HYECKOTO COJIEpP)KaHUS B
WuTepHeTe, Ha OCHOBE HWMEIOIIMXCS 3HAHUA HW TYTEM CpaBHEHUSA
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH WHGPOPMAIMIO, KOTOpPAs
SBJIETCS IPOTUBOPEUNBON MIIH MOXKET OBITh HEJOCTOBEPHOIA;
UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JUTepaTypy  (QHU3UYECKOrOo  COACpX aHHs, CIPAaBOYHbIE MaTepHAIIbI,
pecypcsl cetu MHTEpHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;
co3laBaTh COOCTBEHHBIE NMHCHbMEHHBIE M KpPATKUE YCTHBIE COOOIIEHUS,
0000mmast wHOpPMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
CONlEp)KaHUs, B TOM YHCIE MMyOJWYHO TIPEIACTABIATh PE3yJIbTAThI
NIPOEKTHON WJIM KCCIEeNOBATENbCKON JEITEIbHOCTH, P 3TOM T'PaMOTHO
UCIIONIb30BAaTh W3YYCHHBI TOHATUHHBIA ammapaT Kypca (U3HKH,
COTIPOBOXKAATh BBICTYIJICHHE MPE3ECHTAINEH;

IPU BBITIOJIHEHUN YYEOHBIX TPOEKTOB U HCCICNOBAHUN (PU3NICCKUX
IIPOIIECCOB pacTpeeNisaiTh OOS3aHHOCTH B TPYyMIE B COOTBETCTBUH C
MIOCTaBJICHHBIMU 33JJaYaMH, CJICIUTh 32 BBHIMOJHCHUEM IJIaHa JEHCTBUH H
KOPPEKTHPOBAaTh €ro, aJEeKBAaTHO OIICHUBAThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
IIPOSIBIISSt TOTOBHOCTH pa3peniaTh KOHPIUKTHI.

K koHIy 00ydeHus B 9 kjacce rnpeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00yHAIOIIUXCSl YMEHUI:

UCIIOJIB30BaTh IMOHATHSA: CHUCTEMAa OTCU€ra, MarepuajgbHas TOYKa,
TPACKTOPUS, OTHOCUTEILHOCTh MEXAHUYECKOTO IBMKEHHS, Ae(opmarius
(ympyras, mnjgacTudeckas), TpeHHe, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSKECTH, aOCOMIOTHO TBEPAOE TEINO,
LEHTP TSHKECTH TBEPIOTO TENa, pABHOBECHE, MEXAaHUYECKHUE KOJIeOaHUs U
BOJHBI, 3BYK, WH(Pa3BYK W YIbTPa3BYK, JJICKTPOMATHUTHBIE BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAAJIbHO30PKOCTD,
CHEKTPhI UCITyCKAaHUS U TOTJIONIeHUs, aibda, 0eTa- U raMMa-u3IydeHus,
W30TOIIbI, IAIEPHAS SHEPIETHKA;



pa3nuuath SIBICHUA (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE [BIKEHHE, CBOOOJHOE
najicHue TeJ, paBHOMEPHOE JIBIKEHHE MO OKPYKHOCTH, B3aUMOJCHCTBUE
TEJ, pEaKTUBHOE IBW)KCHHE, KOJeOaTeIbHOe NBIDKEHHUE (3aTyxaroliue M
BBIHYK/ICHHBIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBMKCHHE, OTPAKCHHE
3ByKa, MPSMOJIMHEHHOE PpacCHpOCTpaHEHUE, OTPAKEHHE M TMPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3IOKEeHHE OEJI0ro CBeTa B
CHEKTp ¥ CJOXXEHHE CIHEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBCHHAs PaJMOAKTUBHOCTh, BOZHWKHOBEHHE JIMHEHYATOTO CIEKTpa
U3ITy4YeHHs) TI0 ONTMCAHHIO MX XapaKTePHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIONINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh TMPOSBJICHHE HM3YyUYEHHBIX (PU3MUECKUX SIBICHUNH B
OKpyXaromeM Mupe (B TOM dYucie (U3MYECKUe SIBICHHS B IMPHUPOJE:
NIPUJIUBBI U OTIUBHI, IBIKEHUE TuTaHeT COTHEYHON CUCTEMBI, PEaKTHBHOE
JIBUKCHHE JKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJICTPACEHHE, CEUCMUYECKHME BOJHBI, I[yHaMH, 3XO0, I[BETa TeT,
ONTHUYECKUE SBJICHHSI B MPUPOAE, OMOJOTHYECKOE ACHCTBHE BHIUMOTO,
yIbTPapUOIETOBOTO M PEHTITCHOBCKOTO M3JIYYCHHH, €CTeCTBEHHBIH
paJlMOaKTUBHBIN (OH, KOCMHUYECKHE Iy4d, PaauOaKTHBHOE H3IyYeHHUE
OPUPOJHBIX MMHEPAJIOB, JEHCTBUE pPAJMOAKTUBHBIX W3IIyYeHUH Ha
OpraHM3M 4YeJOBEKa), MPU STOM NEPEeBOAUTH MPAKTHUECKYIO 3a7ady B
y4eOHY0, BBIJIEIATh CYIIECTBEHHBbIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUU;

OMMHCHIBATh U3yYCHHBIC CBOMCTBA Tell U (U3HUYECKUE SBICHUS, UCIIONB3YS
¢usnyeckue BENUYMHBI (CpeqHSi U MTHOBEHHash CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBIXKEHUH, YCKOpPEHHE, MepeMelIeHHEe, MyTh, yrioBas
CKOPOCTh, CHWJIa TPEHHUs, CWJa YIPYTrOCTH, CHJIA TSKECTH, YCKOPCHHE
CBOOOMHOTO TAJeHUS, BEC TeJla, HWMITYJbC Tela, WMIIYJIbC CHIIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, MOTEHLHUANbHAs SHEPrusl Tena,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS YHEPIHsl CHKATOU
OPYXKHUHBI, KHUHETUYECKash SHEprus, IMOJIHAs MeXaHUYecKas JHeprus,
NIEPUOJ U YacTOTa KojeOaHWH, TMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEJIOMIICHUS CPEbl), TIPU OMUCAHUH
IPAaBWJIBHO TPAKTOBATh (DU3MUYECKUN CMBICT HCIOJb3YEMbIX BEJIUYUH,
0003HAaYEeHNUSI U €IUHUIBI (U3NYECKUX BEIUYHMH, HAXOAUTH (OPMYIIBI,
CBSI3BIBANOINME JAaHHYIO (U3MYECKYIO BEIUYHMHY C IPYTHMH BEIUYHWHAMM,
CTPOUTH TPaPUKH N3yUIEHHBIX 3aBUCUMOCTEH (PU3MUECKHX BEJIMUNH;
XapaKTepu30BaTh CBOMCTBa Tel, (PU3UYECKUE SBICHUS U MPOIIECCHI,
UCIIONIB3YSl 3aKOH COXPAaHEHHUS DHEPIHH, 3aKOH BCEMHUPHOIO TSATOTEHHUS,



NPUHIUI  CYNEPHO3UIUU CHJI, NPHHIUI OTHOCUTENbHOCTH [ ammies,
3aKOHbl HBIOTOHA, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOHBI OTPAXKCHUS U
IPEIOMJICHUS CBETa, 3aKOHBI COXPAHEHHsI 3apsAA0BOIO U MAaCCOBOTO YHUCEI
NP SACPHBIX PEAKIHsIX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA W 3aIlMChIBaTh €T0 MaTEMaTHIECKOE BBIPAKECHHE,

OOBSICHATH (PM3UYECKHE IMPOIECCHl M CBOMCTBA TN, B TOM YHCIE W B
KOHTEKCTE CHUTyaluid MPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYHUHHO-CJICICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
IIaroB ¢ OMOpod Ha 2—3 W3YyYEeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUM,
bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajadd  (OMMparlluecs Ha cucreMy u3 2-3
yYpaBHEHWIA), HCIIONIB3YS 3aKOHBI M (DOPMYIIBI, CBS3BIBAIONINE (DU3NICCKHE
BEJIMUMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJadd 3alHChIBaTh KPAaTKOE
YCIIOBUE, BBISBISATH HEIOCTAIOIINE WIM W30BITOYHBIE JaHHBIC, BHIOUPATH
3aKOHBI ¥ (POPMYJIBI, HEOOXOAUMBIE IJIsl PEUICHHUs, TIPOBOAUTH PACYETHI U
OLICHUBATh PEAMCTHYHOCTh TIOJIYYCHHOTO 3HAuUeHHsS (PU3HUECKOi
BCJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU TOMOIIH
(GU3MYECKUX METOMOB, WCIONB3Yysl OMUCAHHWE HCCICIOBAHUS, BBIICIATH
NPOBEPSEMOE  TPEATOJIOKEHUE, OIEHUBATh TPABWIBHOCTD  IOPSIKA
NPOBE/ICHUSI  HCCIENOBaHMS, JelaTh BBIBOJBI, HWHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHUH U OIBITOB;

NPOBOJAMUTH OMBITHl TO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WA
du3nYeCKUX CBOWCTB Ten (M3y4deHHE BTOPOro 3akoHa HproTOHA, 3akoHa
COXpaHEHHsI SHEepPrHH, 3aBUCUMOCThH IEpHOAa KoleOaHWid MpPY>KHHHOTO
MasiTHHKa OT MAacChl Tpy3a M KECTKOCTH NPYKUHBI M HE3aBUCHUMOCTH OT
aMIUTATYIBI MaJIBIX KOJICOaHWH, MPSIMOIMHEHHOE paclipOCTPAHEHHE CBETA,
pasnoeHue OeNoro cBeTa B CIEKTP, U3YyYEHHE CBONCTB M300paKEHUS B
IJIOCKOM 3€pKajie M CBOWCTB HM300paXKeHHWsI TpeaMera B coOuparomiei
JWH3e, HAOIIOJCHHUE CIUIOIIHBIX M JIMHEHYATBHIX CIIEKTPOB H3ITYUYCHHS):
CaMOCTOSITENIbHO  COOMpaTh YCTAaHOBKY W3 HM30BITOUHOrO Habopa
o0OpyZOBaHUs, OMUCHIBATh XOJ ONbITa ¥  €ro  pe3yjbTaThl,
(dbopMyIMpOBaTh BHIBOJIBI;

IPOBOJUTH NPU HEOOXOIMMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, OMpenessis
CpenHee 3HAa4YeHHE U3MepsieMOM BeNUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomield JIMH3bI), OOOCHOBBIBATH BHIOOp cHoco0a U3MEpPEHUs
(M3MEpUTENHHOTO TTPUOOpPA);

NPOBOJNTh HCCIEAOBAaHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIHUYHMH C
UCTIOJIb30BAHUEM TMPSIMBIX H3MEpPEHHH (3aBUCUMOCTh IyTH OT BPEMEHH



P PaBHOYCKOPEHHOM JIBJKEHMHM O€3 HaudaJbHOW CKOpPOCTH, Mepuoaa
KOJe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT IJIMHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBETa OT yrIjla MaJeHUsA U yria MpPeJoOMJICHHs OT yria
NaJcHNsA): IUJIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (PMKCHUpOBaTh pe3ynbTaTbl IOJYYEHHOM 3aBHCHUMOCTH
bu3NYeCKuX BEIWYHH B BUAEC TaONHIl U TPaPUKOB, NETaTh BBIBOIBI IO
pe3yJibTaTaM HCCIIE0BaHNUS;

IPOBOAUTH KOCBEHHBbIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOPEHHE Tejla IIpU pPaBHOYCKOPEHHOM JIBUYKEHUH,
YCKOpEHHE CBOOOJHOrO Maji€HUsl, KECTKOCTh MPYKHUHBI, KOAIP(PUIUEHT
TPEHHSI CKOJBKEHMs, MeXaHHueckas paboTa M MOIIHOCTh, 4acTOTa H
nepuoj KojeOaHWW MaTeMaTUYecKoro W TMPYKHMHHOTO MAasiTHUKOB,
onTHYyeckas cwia coOuparomed JMH3bL, PAJAUOAKTUBHBIA  (DOH):
IUIAHUPOBAaTh HM3MEPEHHUs, COOMpaTh 3KCIEPHUMEHTAIbHYIO YCTaHOBKY H
BBITMIOJHATh U3MEPEHUS, CIENysl MPEII0KEHHOW HHCTPYKIIUH, BBIUYUCISTDH
3HAa4YCHHE BEJIMYUHBI U aHAJM3UPOBATH MOyYEHHBIE PE3yIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEpPEHUil;

coOroAaTh npaBuia TEXHUKK 0€30aCHOCTH IIpU padboTe ¢ 1abopaTOPHBIM
000pyA0BaHUEM;

pa3nuyuaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (PU3NUECKUX MOJETeH:
MaTepuajbHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYCHHBI HCTOYHHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MO/JI€Ib ATOMHOTO A]Ipa;

XapaKTepU30BaThb IPUHLMIBI JEUCTBUS HM3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX OmucaHud (B TOM 4YHCIE:
COUJIOMETp, NaTYMKH T[OJIOKEHUS, PACCTOSHUA M YCKOpPEHUS, pakeTa,
IXOJIOT, OYKH, Mepuckorn, ¢oToannapar, ONTHYECKHUE CBETOBOJBI,
CHEKTPOCKOIN, JO3MMETp, Kamepa BunbcoHa), uCHonb3ys 3HaHHUS O
CBOMCTBaX (U3MYECKUX SABICHUM U HeoOXoaumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH H3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIbHBIX NPUOOPOB M TEXHOJIOIMUECKHX IPOLECCOB
OpU PELICHUH Y4eOHO-IPAKTUYECKUX 3a/1ay, ONTHYECKHUE CXEMBbl JId
MOCTPOCHUS N300paKEHMH B IIIOCKOM 3€epKajie M COOMpAoLIe TNH3E;
OPUBOIUTH  MpUMEPHl  (HAXOAUTh  WHGOPMALUIO O  MpPUMEPaXx)
IPAKTUYECKOI0 HCIOJb30BaHUSA (PU3MUECKUX 3HAHUKW B IOBCEIHEBHOU
KU3HU Il oOecnieueHrst 6€30MacHOCTU MPpU OOpallieHuy ¢ IpudopaMu H
TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHUs 3I0pPOBbS U COOJIOACHUS
HOPM 3KOJIOTUYECKOTO TMOBEJCHHS B OKPY’KaIOIIEH CPEIE;



OCYIIECTBIISATh MOWUCK HWHGOpMAIMK  (DU3UIECKOTO COACp)KAHUS B
HHuTepHeTe, caMoCTOATENhHO (HOPMYIHUPYSI TOUCKOBBIA 3aMpOC, HAXOIUTh
MyTH ONPEACIICHUS IOCTOBEPHOCTH MOJYyYSCHHOW MH(POpPMAIMA Ha OCHOBE
UMEIOITNXCS 3HAHUN U JIOTIOJTHUTEIIBHBIX HCTOYHUKOB,;

UCTIONIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JUTEPATYpy (U3MUECKOTO  CONIEpKaHUsS, CIPABOYHBIC MAaTepUabI,
pecypchl cetu MaTepHeT, BaneTs mpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMK U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;
co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC W YCTHBIE COOOINEHHS HA OCHOBE
UHPOpPMAIIMU W3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAepkKaHWs,
mMyOJIUYHO TPENICTABIISATh PE3YAbTAThI MPOSKTHON WIIM MCCIICIOBATEIHCKOMN
NEATeTPHOCTH, TPU O3TOM TPAaMOTHO  HCIIOJIb30BAaTh  HM3yYCHHBIN
NOHATUWHBIN ammapaT HW3y4aeMoro pasaena (U3UKH U COMpPOBOXAAThH
BBICTYIUICHHE TpE3eHTalel ¢ y4€ToM o0COOEHHOCTEH ayauTOpHUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosau4vecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Kontpoabsnbie IIpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcesbl

Paznen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa

1.1 dusuka - Hayka o IIPUPOIE 2 bubnnorexa LHOK
’ Y PHpOZL https://m.edso0o.ru/7f416194
1.2 dusnueckue BEITNYNHEI 2 1 bubnmorexa LOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIN METO] TO3HAHUSA 2 1 bubmmorexa LOK
’ Y A https://m.edsoo.ru/7f416194
Hroro no pazaeny 6

Paznen 2. [lepBoHayaibHbIe CBeleHUS 0 CTPOCHNH BelleCTBA

2.1 CtpoeHueE BeleCTBa 1 bubnmorexa LOK
’ p 1 https://m.edsoo.ru/7f416194
29 JIBr>KeHUE U B3aMMOICMCTBUE YACTHI] 5 1 bu6muoreka [IOK
' BEILIECTBA https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2.3 Arpera € COCTO elIecTBa 2
IPerathbl TOARMA BEMeCTs https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Paznen 3. /IBu:xeHne U B3auMo/ieiicTBUE TeJl
3.1 MexaHHu4ueCcKO€e IBIKEHUE 3 bubnmotexa LOK

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

32 WNuepius, Mmacca, IOTHOCTh 4 1 but6mmoreka [IOK




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

bubnunorexa [IOK

3.3 Cuia. B 14 2
w18, BrARL cui https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH M Ta30B
41 JaBnenue. llepenaua naBneHust TBEpAbIMU 3 bubnmoreka [JOK
’ TeJIaMHM, )KUJKOCTSIMHU U ra3zaMu https://m.edsoo.ru/7f416194
bubnunorexa [IOK
4.2 Jlasnenue xKuaKocTn > https://m.edsoo.ru/7f416194
bubnunorexa [IOK
4.3 ATmocepHoe napneHne 6 https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTU U T'a3a Ha NOTPYKEHHOE 7 3 bubnmoreka [JOK
’ B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Paznen S. Pabora 1 MOIIHOCTB. JHEPruUst
bubnunorexa [IOK
.1 P 1
> aboTa 1 MOIHOCTE 3 https://m.edsoo.ru/7f416194
bubnunorexa [IOK
32 Hpocteie Mexanu3MEI > ! https://m.edsoo.ru/7f416194
5.3 Mexanu4deckasi SHEpTust 4 1 bubmmorera [IOK
https://m.edsoo.ru/7f416194
Nroro no pazaeny 12
PesepBHOE BpeMms 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12




8 KUIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM uu¢poBbIe
Ne ii/m P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypcebl
Pa3pen 1. TensioBble IBJICHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa [JOK
’ P - https://m.edsoo.ru/7f4181ce
bubnunorexa [IOK
1.2 T 21 1 5
CTIIOBBIC HPOLECCH! https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3nes 2. DiieKkTpH4ecKHe H MATHUTHbBIC SIBJICHHSA
)1 DIIEKTpUYECKHE 3apsabl. 3apsyKEHHBIE Tea 7 1 bubnmoreka [JOK
’ 1 WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [{OK
2.2 IToCTOSIHHBIN JIEKTPUUYECKUIN TOK 20 1 7 hitps://m.cdsoo.ru/ 74181 co
2.3 MarHuTHbIE SIBIICHHS 6 1 1.5 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 C) 4
FICKTPOMATHHTHAT HHAYKIHA https://m.edsoo.ru/7f4181ce
Nroro no pazaeny 37
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5




9 KUIIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM undpoBbie
Ne ii/m P Konrpoabnsie IIpakTuueckue (ipp )
NMpPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoTsI
pecypchbl
Pa3zpen 1. Mexannueckue siBJIeHUA
11 MexaHn4eCcKOe JBMKEHUE U CIIOCOOBI €TI0 10 1 bubnunorexa [IOK
' OINKMCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 BzaumopetictBue Te 20 1 3
HMOACHETEHIE Tel https://m.edsoo.ru/7f41a4a6
bubnunorexa [IOK
1.3 3aKOHBI COXpaHe 10 3
HbL COXpareHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3pen 2. Mexann4ueckue KoJ1e0aHUsA M BOJIHBI
bubnunorexa [IOK
2.1 M 0 7 3
CXAHHICCKHE KOJChAHMA https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHn4eckne BOJTHBI. 3BYK 8 1 3 nommorexa 10
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 3. DiieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI
11 DIIEKTPOMAarHuTHOE MOJE U 6 ) bubmmoreka [JOK
) 3IIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBBIE IBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnmoreka [JOK




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

bubnunorexa [IOK
4.2 JIuH3bl 1 onTHYECKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1ada6
43 Paznosxenue 6enoro cBeTa B CIIEKTP 3 2 bubmmorexa OK
https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 15
Pa3nen 5. KBanTOBBIE SIBJICHUA
but6mmoreka [IOK
1 n 4 1
5 CITyCKaHUE U TMOTJIONICHHE CBETa aTOMOM hitps://m.cdsoo.r/7f4 1ada6
bu6mmoreka [IOK
2 1
> Crpocine aTomHOro A1pa 6 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. s 1
33 FICPHBIC peatiii / https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. [loBTopuTE 1bH0-00001IA0IIMIA MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 5 bu6nuorexa [IOK
) Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 9
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Kosaun4vecTBo 4yacos Henoan30Banme DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Koutpoabubie IIpakTuueckue obopynoBannus
n/m Bcero IIeHTPa TouKkH = 00pa3oBaTe/bHbIE
padoTsI padoThI
pocra pecypchl
®u3uka — HayKa O IpUPOJIE. Ludposas
1 SIBnenus npuponsl. dusnyeckue 1 nabopatopust
SIBJICHUA Vilab
Mexanndeckue, TEIIOBEIE, Ludposas
2 BJIEKTPUYECKUE, MAaTHUTHBIE, 1 nmaboparopust
CBETOBBIC, 3BYKOBBIC SBJICHHS Vilab
®dusnuecKkre BeIUYUHbBI U UX OI'3/T'HA
3 1 n1abopaTopus 1o
U3MEPEHHE -
" O /TUA
Ypok-uccnenopanue "M3mepenue
nabopaTopus Mo
4 TEMIIepaTypbl IPHU MTOMOIIH | | dusuke OID /
JKHJIKOCTHOI'O TEPMOMETpA U I'MA
JaT4rKa TeMIepaTypsl” nabopatopus 1o
dhusuke
Kaxk ¢usuka u npyrue
€CTECTBEHHbBIC HAYKU N3Yy4aroT
5 npuponay. EctecTBeHHOHay4YHbIN 1 01“69 / THA bu6muoreka [IOK
J1aboparopusi 1o
MeTo/ no3HaHus. Onucanue (1)I/I3I/III)<C P https://m.edsoo.ru/ff09f72a
(UBUYECKUX SIBICHU C TTOMOIIBIO
MoOJENen
VYpok-uccienoanue "[IpoBepka OIS /THA
6 1 1 n1aboparopust mo

TUIIOTE3bI: JaIbHOCTh MOJIETA

(usuke




H1apuKa, MymeHHOTo
TOPH30HTAIILHO, TEM OOJIBIIE, YeM
OoJipIIie BhICOTA IycKa'"

Crpoenue BemiectBa. ONbITHI,

OI's/THA

7 OKa3bIBAIOIIHNE JUCKPETHOC o bubmmorexa LIOK
A HIHE JHCKD 1abOpatopus 1o https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEIIECTBA usnke
8 JIBMyKeHHEe JacTHll BellecTBa OFGB aromn Bubnmorexa LTOK
HBetn rabopaTopui fo https://m.edsoo.ru/ff0a013e
(usmke
VYpok-uccnenoanue «OMbITHI 110 ord / THA
9 HaOJI0JIEHUIO TEIIOBOTO JTaboparopust mo
PACIIMPEHHS Fa30B)» uzmke
OID/THA
10 ArperatHble COCTOSIHUSI BEIIECTBA nabopaTopus 10
dhusuke
BzauMocBs3b Mexay cBOMCTBaMU
BEIIIECTB B PA3HBIX arperaTHbIX
1 COCTOSTHUSIX Ml X 01“63 /THA bubnuorexa [{OK
aTOMHOMOJIEKYJIAPHBIM g;;gimpm 1o https://m.edsoo.ru/ff0a0378
ctpoeHreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI
Mexannueckoe IBM)KEHUE.
12 PaBaHomMepHOE 1 HEpaBHOMEPHOEC OFG3 o bubmorexa OK
P P p 7abopaTopr 1o https://m.edsoo.ru/ff0a05c6
JOBUKECHUE Ppusnxe
13 Ckopocts. EquHuIEl cKopocTH 01;39 o bubmorexa [TOK
P BT P PabOPATOPIBL O https://m.edsoo.ru/ff0a079¢
(usuke
14 Pacuer nytu u BpemeHu bu6nuorexa [IOK
JBYKCHUS https://m.edsoo.ru/ff0a0ae4
15 Nuepuusi. 3akoH HHEPIUY. OI'D/I'HA but6mmoreka [IOK

nabopaTopus 1Mo




BiauMoneiicTBue TeI Kak (uzuke https://m.edsoo.ru/ff0a0c10
MIPUYMHA W3MEHECHHSI CKOPOCTH
JIBIDKCHUS TEIT
IInotHocTh BemiecTBa. Pacuer
16 Macchl ¥ 00beMa TeJIa Mo ero 01;33 o bubmorexa HOK
7abopaTopri 1o https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH ¢uzuke
JlaGopaTtopHnast pabota ora / TUA
17 «OmpeneneHue MIOTHOCTH 71abopaTopus 1mo
TBEPIOTO TENay» (usuke
18 Pemienue 3aga4 mo teme bubnunorexa [IOK
"ITnoTHOCTE BemecTna" https://m.edsoo.ru/ff0al23¢
Cuna xak XxapaKTepuCTHKa ors / THA
19 B3aumozeiicTeus ten. Cuna n1abopaTopus 1o
ynpyrocty. 3akoH 'yka usnke
JlaboparopHnas pabota «3yueHnue
3aBUCHUMOCTH PACTSIKEHHS OI'3/TUA
20 7Taboparopus mo
(nedopmanun) npy>kuHBI OT (usuKe
MIPUII0KEHHOMN CHUIIBI»
SIBnenue tarorenus. Cua OI'3/TUA
21 nabopaTopus 10
TSDKECTH ¢duzuke
CBA3b MEXTY CUJION TSIKECTH U
. v OI'S /THA bubmuoreka [{OK
22 Maccoil tena. Bec tena. Pemenue n1abopaTopus 1o
" " https://m.edsoo.ru/ff0al778
3amad o Teme "CHia TSHKeCTH Puznke
Cuna TsKeCcTd Ha IPYyTux
23 TJIaHEeTax (Dmnqeci}l;e 01;39 . bubmorexa LOK
' 7abopaTopri 1o https://m.edsoo.ru/ff0a1502
XapaKTEPUCTHKH TJIAHET (usnke
OIS /THA but6mmoreka [IOK
24 H3mepenue cun. JluHamomerp nabopaTopus 10

dhusuke

https://m.edsoo.ru/ff0al8cc




OI's/THA

bubnunorexa [IOK
25 Bec Tenma. HeBecomocTh 11a6opaTopus 1o
patop https://m.edsoo.ru/ff0al778
bmsuke
CrnoskeHune IByX CHII,
26 Ham aBJIeHHbIz,( 10 OJHOH IIPSIMOIL OFG3 o bubmorexa OK
. 11a060PaTOpHs IO
P o P paTop https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAsA CUIT Pusnxe
7 Pemenue 3agad mo teMme
"PaBHoelicTBYIOIIAs CHT"
TpeHne CKOJIBXKEHUA U TPEHUE
28 H(I:KOH Tpenue B ipu 0;: u 01;39 s bubnnorexa LHOK
. JIa0opaTopus 1o
p pHp patop https://m.edsoo.ru/ff0alb9c
TeXHHKE ¢usnxe
JlaboparopHas pabota «3yueHue
3aBHUCUMOCTH CHJIBI TPCHUS
29 CKOJIBKEHUS OT CI/IJII:Ip IaBJIEHUS U 01;33 . bubnnorexa LHOK
JIa0opaTopus 11o
patop https://m.edsoo.ru/ff0alcc8
Xapaxkrepa CONPUKACAIOIINXCS usnke
MTOBEPXHOCTEI
30 Pewienue 3aau Ha onpeneneHue
PaBHOAECUCTBYIOLIEN CHJIIBI
Pemenue 3agay mo remam: «Bec
31 tenay, «I'paduueckoe bu6muoreka [IOK
nu3zo0paxeHue cumy, «CHUIIb, https://m.edsoo.ru/ff0alde0
«PaBHOAECUCTBYIOIIAS CHID»
KoHTposbHas paboTa mo TeMam:
«MexaHU4YeCcKOe IBIKEHUEY,
32 «Macca, IIIOTHOCTEY, «Bec Temay,
«I'papmueckoe n3odpaxeHue
cuny, « CUIIBDy
Japnerune. CriocoObl OI'3/THA bubnunorexa [IOK
33 n1abopaTopus 1o

YMCHBIICHHA U YBCIIUUCHUA

(uzuke

https://m.edsoo.ru/ff0a20a6




JaBJICHUA

oI5 /THUA
JlaBnenue ra3a. 3aBUCUMOCTb naboparopus o
34 aBJICHUS ra3za oT 00bEMa (s, bubmmorexa HOK
A ’ Ludpposas https://m.edsoo.ru/ff0a2376
TEMIIepaTypPhl nraGopaTopus
Releon, HoyTOyK
oI5 /THUA
Ilepenaya naBaeHNs TBEPIBIMH nabopaTopusi 1o
35 - . ” ¢busuke, bu6nmoreka [JOK
TETAMH, HHIKOCTAMH Y [a3aMil. Hudposas https://m.edsoo.ru/ff0a25b0
3akoH [lackans naGoparopust
Releon, HoyTOyK
aBJICHUE B )KUJIKOCTH U Ta3e,
36 A UH HI/I6(1)P oBas butnuorexa [JOK
BPISBARMOC ICHCTBIEM CHUIBT Jabopatopi https://m.edsoo.ru/ff0a2718
TIKECTU Releon, HOyTOYK
Pemenue 3asa4 o teme
37 o A butnuorexa [JOK
«/lapIeHHE B KHAKOCTH U rase. https://m.edsoo.ru/ff0a2826
3akon [lackans»
38 Coo6 01%9 /THA bu6nmoreka [JOK
OODIIAIOIIHECA COCY IR 1abOpaTopus 1o https://m.edsoo.ru/ff0a2970
¢dusuke,
39 r . 01;3 /THA Bbutnuorexa [JOK
HApaBIIHECKiT npece 7abOpaTOPIA 1O https://m.edsoo.ru/ff0a3136
dbusuke,
ManowmeTtpsi. [TopuineBoit 0I5 /THA
40 " nabGopaTopwus 10
JKHAKOCTHBINM HacOC (usnke,
Atmocdepa 3emiu. [puunnel Orn> /TUA
CYILLIECTBOBAHMS BO3IYIITHOU naboparopus 1o
41 ?u 3 3 o busuke, bubmuorexa [JOK
ODOJIOHKH SCMITH. SaBHCUMOCTD Ludposas https://m.edsoo.ru/ff0a2b5a
aTMOC(hEepHOTO JTaBJICHHSI OT naGopaTopus

BBICOTHI HaJl YPOBHEM MOPS

Releon, HoyTOyk




Bec Boznyxa. AtmocdepHoe

Hudposas

bubnunorexa [IOK

42
JaBJIcHHUE §1?§§§T312$6y1< https://m.edsoo.ru/ff0a2b5a
Usmepenue atMocepHOro Hudpposas Bub6nnoreka [TOK
43 Onsir T Aaopatopus https:/m.edsoo.ru/ff0a2da8
naierus. OneiT Toppuderniu Releon, HoyToyK ps://m.edsoo.ru/ff0a2da
3aBUCUMOCTh aTMOC(HEPHOT0
44 OT BELCO ¢ z HI’gprBa’I bubnuoreka LIOK
JIABJICHIA OT BRICOTHI HAlt EalopaTopnﬂ(S https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPSI eleon, HOYTOYK
bapomerp-anepouns.
45 A \ (b: oep a I[e € Ha HI?pOBaH Bubmmorexa LIOK
H BJIEHHUE H
TMOC(hEp bit ﬁalopaTopHﬂ6 https://m.edsoo.ru/ff0a2fc4
pa3Iu4YHBIX BBICOTAX ¢lcon, HOYTOYK
46 Pemenne 3amay no teme "
ATtmocdepHoe naBieHue"
elficTBHeE >KUAKOCTH U ra3a Ha
47 ILO . oeﬂ oo OFGB/ I'aA bubmuorexa [{OK
B HHUX TEJIO.
HOTPYEHH 71abOPATOPHA O https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia (uznke
JlaboparopHas paboTa
«Ornpenenenre BHITAUIKABAIOIIECH OI'3/THUA bubnunorexa [IOK
48 N N nabopatopus 1o
CHJIBIL, IEVCTBYIOIIEN Ha TEJO, dusmxce https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJKOCThY
JlaboparopHast paboTa 1o Teme
«HccneqoBanue 3aBUCHMOCTH
49 8 o6 T oBLEMa 01%9 /THA bubnunorexa [IOK
pecatena Bu AIC OT ODBEM 1abOpaTopus 1o https://m.edsoo.ru/ff0a3514
IIOTPY>KEHHOU B )KUIKOCTDH YaCTH uzmke
Teaa»
50 n e o 01%3/ A bubmuoreka [{OK
TEN
flaBarH J(-;BZIII);TOPM 1o https://m.edsoo.ru/ff0a3a96
51 JlaGopaTtopHnast pabota OI'9/THA

nabopaTopus o




"KoHcTpyupoBaHue apeomerpa
WJIM KOHCTPYHUPOBAHUE JIOJKU U
ompeJieNiecHue e€
rpy30n0abEMHOCTH"

¢duzuke

Pemrenue 3agad mo remMam:
«I1naBanue cynos.

52 BoznyxomnaBanuey, «Jlapnenue bubmorexa LOK
y > https://m.edsoo.ru/ff0a3654
TBEPJBIX TEN, )KUIKOCTEH 1
ra3oB»
KontponsHas pabora o teme
53 «/laBneHue TBepABIX TEN,
JKUIKOCTEN U Ta30B)
54 Mexannueckas pabora OFG3 atomn Bubnmorexa LTOK
P rabopaTopui fo https://m.edsoo.ru/ff0a3f82
dhusuke
55 MoHocTh. EnuHUIBI MOIIIHOCTH 01;39 atomn bubmmorexa LIOK
Hl + BATHIT . PAOPSTOPHA 1O https://m.edsoo.ru/ff0a382
(usuke
VYpok-uccnenosanue "Pacuér
56 MOIIIHOCTH, Pa3BUBAEMOU NpU 1
noabEME 10 JecTHuile"
[IpocTeie MexaHu3MBbl. Phryar. OIS/ THA
57 nabopaTopus 10
PaBHOBecue cuit Ha peryare -
Prruaru B TexHUKe, OBITY U
npupoze. JlabopatopHas pabota OI'S /THA bubnmoreka [JOK
58 . 0.5 JTaboparopust mo
«HccnenoBanue ycioBHit usiKe https://m.edsoo.ru/ff0a478e
PaBHOBECHSI pbIyara
59 Pemienue 3aga4 mo Teme bubnunorexa [IOK

«Y coBHs paBHOBECHS pblUara

https://m.edsoo.ru/ff0a48a6




60

Koaddunment nonesnoro
JNEUCTBUS MEXaHU3MA.
JlaGopaTtopHnast pabota
«3mepenune KIIJ] HakmoHHON
IIOCKOCTH

0.5

OI's/THA
nabopatopus 1o
¢duzuke

61

Pemrenne 3amau mo teme "Pabora,
MotHocTh, KITJT"

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

62

MexaHudeckas dHEprusl.
Kunernueckas u noreHuaibHas
SHEprus

Ooro/THA
nabopaTopus 1Mo
dhusuke

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUu

Ora/THUA
nabopaTopus Mo
¢duzuke

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEPUMEHT IO TEME
"DKcCepuMEHTAIbHOE
ompeieJICHuE U3MCHEHUS
KHUHETUYECKON U ITOTEHIIHAILHOU
SHEPTHH MPU CKATHIBAHUH TEJIa TI0
HAKJIOHHOM IJTOCKOCTH"

OI'>/THA
nabopatopus 1o
¢duzuke

65

KoHnTtpoinbHas pabota mo teme
«PaboTta 1 MOIITHOCTh. DHEPTHUS»

66

PesepBHblit ypok. Pabota c
TEKCTAMH I10 TEME
"MexaHn4ecKoe aBmKeHue"

but6mmoreka [IOK
https://m.edsoo.ru/ff0adeebd

67

Peseprubriit ypok. Pabora ¢
TekcTaMmu 1o Teme "JlaBieHue
TBEPJBIX TEJN, )KUJIKOCTEN U ra3oB"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

Peseprubriit ypok. PaboTa ¢
TekcTamu 1o Teme "PaboTa.




MomHocTtb. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12




8 KUIACC

KoanuyecTBo yacoB

K o DJIeKTPOHHbIE
- a -
Nen/m  Tema ypoka OHTPOJL paKTH Hcnonp3osanne unpposbie
Bcero HbIe yecKue o0opynoBaHus
o0pa3oBaTe/ibHbIE
padoThI padoTsI IEHTPa TOYKH PoCTa pecypebi
OCHOBHBIE TTOJIOKCHUS
1 eK 0-KUHETUYECKOH TEO 1 01253 atomn bubmmorexa LIOK
JSPHO-KUHETUY it Teopun
MozeiyIeIp P HA0OpaTOpHA 1o https://m.edsoo.ru/ff0a5256
U UX OIBITHBIE MOATBEPKACHUS (usnke
OIs/TUA
2 Macca u pa3mMep aTOMOB U MOJIEKYJT 1 J1ab0paTopus 1Mo
¢duzuke
3 Mopaenu TBEPAOTO, JKUAKOTO U | Hovr6 bubnunorexa [IOK
oyTHYK
ra3000pa3HOr0 COCTOSTHUM BEIECTBA yToy https://m.edsoo.ru/ff0a540e
OOBbsicHeHHE CBOMCTB TBEPIOTO,
KUJKOTO B Ta3000pa3HOTO
4 COCTOSIHUM BEIIIECTBA HA OCHOBE 1 HoyTbyk
MOJI0KEHUH MOJIEKYJIIPHO-
KMHETUYECKON TEOpHH
5 K eckue U aMmopQHbIe Tela 1 OIZSB v bubmmorera LOK
AITUYECKHe U aMOp(HBIEC TeJ
pucTam p RabopatopHs ro https://m.edsoo.ru/ff0aS800
(dhu3MKe, HOYTOYK
6 CmaunBaHuE U KAl PHOCTb. | 01;53 /THA bubnmoreka [JOK
JJa0opaTopuAd 1o
[ToBepXHOCTHOE HATSIKEHUE patop https://m.edsoo.ru/ff0a5530
¢duzuke
7 T oe pac €HUE U CKaTHe 1 OIZSB o bubnmorexa LIOK
IIUpEHUE 1 TH
eIIOBOe P P #abOPATOPHA 10 https://m.edsoo.ru/ff0a5a26
(dusnke
Temneparypa. CBsA3b TeMIEpaTypbl ord / THA
8 CO CKOPOCTBIO TEIJIOBOTO JBH)KEHUS 1 J1a60paToOpHsI 1Mo

YaCTHI]

¢uszuke, LHudpposas




naboparopus Releon,
HOYTOYK

BuyTtpennsist sneprust. CriocoOsr

Iudposas madbopaTopus

but6mmoreka [IOK

TEMJIOEMKOCTH BelecTna"

¢uszuke, Hudpposas
naboparopus Releon,

9
VM3MEHEHUS BHYTPEHHEN YHEPTUU Releon, HoyTOYyK https://m.edsoo.ru/ff0a5c60
but6mmoreka [IOK
10 Bunae! Tenonepenaun IHudposas naboparopus
A pea Releon, HoyTOyK https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[IpakTuueckoe
1 HCIIOJIb30BaHUE TEIIOBBIX CBOMCTB udposast maGoparopust ~ budamoreka [IOK
BEIIECTB U MAaTEPHUAJIOB B IEIIAX Releon, HoyTOYyK https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
Ora/THUA
KonnuecTso TemioTsl. Y aenpHas nabopatopus 1o bubmuorexa [JOK
12 ¢usuke, Lndppoas
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
naboparopus Releon,
HOYTOYK
Ora/THUA
VpaBHeHME TEIIOBOrO GajaHca. 11abopaTopHs 1o Bubmmoreka [IOK
13 Tenn006 Gusike, Lnpposas https://m.edsoo.ru/ff0a7088
€IrI000MEH U TEIJIOBOE PaBHOBECHE naGopatopis Releon, ps://m.edsoo.ru/ff0a
HOYTOYK
JlaGopaTtopHnast pabota oo /TUA
"UccaenoBaHue SBICHUS n1abopatopus 1o Bu6mmnorexa [TOK
ke 6 Gusike, Lln¢posas https://m.edsoo.ru/ff0a6ad8
TerI00O0MeHa IpH CMEITMBaHUH naGopatopms Releon, ps://m.edsoo.ru/ff0aba
XOJIOAHOM U ropsiueit BobI" ViLab, HoyTOyK
Ora/THUA
Pacuer konm4uecTBa TEMIOTHI, nadoparopust 1o
15 HEOOXO0IUMOTO JIJIsl HATPEBaHUS Tea ¢busuke, LHudposast
U BBIAEIISIEMOTrO UM IIPU OXJIAXKICHUN naboparopus Releon,
HOYTOYK
JlaGoparopHas pabora Ors/THA EuG oK
. oTeka
16 "OnpeneneHune yaeiabHOU naboparopus 1o nonmotexa I

https://m.edsoo.ru/ff0a6bb0




Vilab, HoyTOYK

DHeprus TOmMBa. Y eabHas

OI's/THA

bubnunorexa [IOK

17 JTabopaTopus 1o
TETJI0Ta CTOPaHUS dbusmxe, HOYT6YK https://m.edsoo.ru/ff0a7b5a
[LnaBnenue u oTBEpIEBaHUE
18 KPHUCTAJUIMYECKUX I;en VYnenpHas 01233 o bubnuorexa LTOK
P A #abopATOpIA 10 https://m.edsoo.ru/ff0a71d2
TEIUIOTa [IABJICHUS (usnke, HOyTOYK
TTa6 5 OIs/TUA
abopaTtopHas pabota
19 "On E eJ'IEHI/Ie . €JIbHOM TEIUIOTHI F bubmmorerxa IIOK
pel y"I[ (1)1/163 ke, Llubp OBlaﬂ https://m.edsoo.ru/ff0a72fe
IUTABJICHUS JIbJIa maboparopusi Releon,
Vilab, HOyTOYK
[TapooOpa3oBaHue U KOHIEHCALINS. Or'S/THA bubnmoreka [JOK
20 J1abopaTopus 1o
Ucnapenue https://m.edsoo.ru/ff0a740c
¢usnke, HOyTOyK
Kunenue. Y nenbnas temnora Ora/THUA
napoo6pa30BaHKs U KOHIEHCAIUH. nabopatopus 1o Bu6mmoreka [IOK
21 3 Qustice, Liupposas https://m.edsoo.ru/ff0a786
ABUCUMOCTb TEMIIEPATYPbI KUTICHUS naBoparopus Releon, ps://m.edsoo.ru/ff0a786¢
OT aTMOC(EepHOTO JABICHUS HOYTOYK
B TTa6 oo /TUA
JaXXHOCTh Bo3ayxa. JlaboparopHas
22 abota "On ez[eJi,eHI/Ie e J;)a6opaT<ﬁm(;11) o bubmmorera LOK
P P N " H63 e, L I;{)Blaﬂ https://m.edsoo.ru/ff0a7628
OTHOCUTEIHHOU BIAXKHOCTHU BO34yXa Jlaboparopus keleon,
Vilab, HoyTOYK
7 Pewienue 3agau Ha onpeneneHue
BJIQYKHOCTH BO3/yXa
[TpuHLIMIIBI paOOTHI TEIJIOBBIX ord / TUA
24 nsurateneit. [lapoBas TypOuHna. 71abopaTopus Mo
JlBuraTens BHyTPEHHETO CTOPAHMS ¢usnke, HOYTOYK
KIIJ[ TernmmoBoro aBurareis.
A 8 Or'S/THA bubmuorexa [{OK
25 TennoBsle ABUTATENN U 3aIUTA J1ab0paTopus 1o

OKpYXarolieil cpepl

¢uznke, HOyTOyK

https://m.edsoo.ru/ff0a7c7c




3aKOH COXpaHEHMsI U ITPEBPALLICHUS

Oorns/I'hnA

26 JTabopatopus o
SHEPTUU B TEIUIOBBIX MpOIleccax (bH3HKe, HOYTOYK
[ToaroToBka K KOHTPOJIBHOM paboTe
7 1o TeMe "TeroBbIe SBICHUS. bubnuorexa [{OK
H3MeHeHue arperaTHbIX COCTOSSHUI https://m.edsoo.ru/ff0a83{2
BelecTna”
KoHnTpoinbHast pabota mo teme Eub 1OK
noInoTeKa
28 "Tennossle ABneHUs. MI3MeHeHne httos://m.ed 60286
. ps://m.edsoo.ru/ff0a86ac
arperaTHbIX COCTOSIHH BeriecTBa"
OnekTpusanus tei. [[Ba pona OI's/TUA
29 J1abopaTopus 1o
INEKTPUUYECKUX 3apsI0B (bu3HKe, HOYTOYK
VYpok-uccienoBanue "IneKkTpuzanus o3/ THA
30 TeJ UHAYKIUEN U IpU 71a60paTopus 1Mo
CONPUKOCHOBEHUN" (buznke, HOyTOYK
31 BzaumopericTBue 3apsoKeHHBIX TEIT. 01;53 /THA but6mmoreka [IOK
aboparo 0
3akon Kynona #avopaTOpYA 1 https://m.edsoo.ru/ff0a87e4
¢usnke, HOyTOyK
DNEKTPUUECKOE MOJIE.
1 HarpsxeHHOCTB 3JIEKTPUYECKOTO 01;53 /THA bubnmoreka [JOK
n1abopaTopus 1o )
nons. [IpuHumn cynepno3uuuu (usmKe, HOYTOYK https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJIEH
Hocurenn QJICKTPHUYCCKUX 3aps10B. OId /TUA
33 DneMeHTapHblil 3apsa. CTpoeHue JTabopatopus o
aToMma ¢usnke, HOyTOYK
34 [IpoBOAHMKY U AUAIIEKTPUKHU. 3aKOH 01;3 /THA bu6muoreka [IOK
aboparo 0
COXpaHEHUs JIEKTPUYECKOTO 3apsiaa J&)HSHI;; }fopifrgw https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npUMEHEHUE bubnunorexa [IOK

CBOMCTB 3JIEKTPUUYECKUX 3aPsII0B

https://m.edsoo.ru/ff0a90cc




DNEKTPUUECKUN TOK, YCIOBUS €TI0

OIs/THA

bubnunorexa [IOK

36 cyliecTBoBaHus. McTouHuKN
y Aabopatopus go https://m.edsoo.ru/ff0a95a4
37eKTPHYECKOT0 TOKA (usmke, HOYTOYK
37 JlelcTBUSA SIIEKTPUUYECKOTO TOKA bubmorexa [JOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jlelicteue o3/ THA
38 AIIEKTPUYECKOTO TIOJISI Ha 1 naboparopust 1o
MPOBOJHUKH U JUAJIEKTPUKHU" ¢busuke, HOYTOyK
DNEKTPUYECKUH TOK B METAILIAX, OI'S /THA bu6bnuorexa [IOK
39 71abopaTopus Mo httos:/m.cd 029838
KUJKOCTSAX U Ta3ax (bu3HKe, HOYTOYK ps://m.edsoo.ru/ff0a
DnexTpuueckas Lenb U e€ COCTaBHbIE OIS /THA
40 JTa00paTopus 1o
Hactu ¢usnke, HOyTOyK
C TTa6 5 oo /TUA
nia Toka. JJabopaTopHas pabora
41 "N3mepenue u eI; J'II/Ip OBaEI/Ie CHJIBI 0.5 J;)a6opaTopH(;11) o bubmmorera LOK
p PerysHp ’ use, Lugposas https://m.edsoo.ru/ff0a8bd6
Toka" nabopatopus Releon,
Vilab, HoyTOYK
DNeKTpUUEcKOoe HaNpsKEHUE. OI'a/THA
BosasrMerp. JlaGoparopnas pabora naboparopus 1o Bubnrorexa [TOK
42 - 0.5 ¢busuke, [udpposast httns:/m.ed /ff0a%e 4
3MEpEHHE '{/I peryinupoBaHue naGopatopis Releon, ps://m.edsoo.ru/ff0a%
HAIPSDKEHUS Vilab, HoyTOYK
ConpoTuByiieHUE MPOBOJHUKA. OIS /THA bu6muoreka [IOK
43 v 71abopaTopus 1Mo httos:/m.cd /ff0aaT38
JIeJIbHOE COMPOTHUBJICHUE BEIIECTBA (bH3HKe, HOYTOYK ps://m.edsoo.ru/ff0aa
JlaGopaTtopHas pabota "3aBUCUMOCTh oo /TUA
3IIEKTPUYECKOTO COMPOTUBIICHUSI 11abopaTopHs 1o Bub6mmoreka [IOK
44 1 ¢busuke, LHudposast https://m.ed 022738
MIPOBOJHMKA OT €T0 JJIUHBI, TUIOIIA U naboparopusi Releon, ps://m.edsoo.ru/ff0aa
MONEPEYHOI0 CEUYCHUS U MaTepraia" Vilab, HoyTOYK
45 3aBUCUMOCTb CHUJIBI TOKA OT OIS /THA bubnuorexa [{OK

nabopartopusi o




HanpsbkeHus. 3akoH Oma ais
yJacTKa Ienu

¢usnke, HOYTOyK

https://m.edsoo.ru/ff0aad44a

JlaboparopHas pabota
"HccnenoBaHue 3aBUCUMOCTH CUJIBI

OI's/THA
nabopartopwusi 1o

46 TOKa, UAYILIETO Yepe3 PESUCTOP, OT i) Liud bubmorexa [TOK
) 5 usuke, [upposas
https://m.edsoo.ru/ff0aa04e
COTIPOTHBJIEHHS PE3UCTOPA nabopatopus Releon, b
HalnpsHKEHUs Ha pe3uctope” Vilab, noyTOyK
[TocnenoBarensHOE U apaieIbHOE OI'3/T'HA
47 n1abopaTopus 1o
COEIMHEHUS TIPOBOTHUKOB (bu3HKe, HOYTOYK
JlaGopaTtopHnas pabora "IIpoBepka oo /TUA
48 IpaBuUiIa CIOKEHUS HANPSOKEHUH TIpU 11abopaTopHs 1o Bubmmorexa [IOK
IIOCJIEIOBATEIFHOM COEIMHEHNH ?ﬁggg:;;ﬁ??gzn https://m.edsoo.ru/ff0aaas58
ABYX PE3UCTOPOB" Vilab, HOyTOYK
JlaGopaTtopHnas pabota "IIpoBepka oI5 /THA
49 IpaBuiIa Il CUIIBI TOKA MPH n1abopaTopHs 1o Bubmmorexa [IOK
napasuieIbHOM COEIUHECHUH ?gggg:;iﬁ??gzgn https://m.edsoo.ru/ff0aadle
pe3nucTopos” Vilab, HOyTOYK
Pemenue 3ana4u Ha npuMeHEHUE BuG LOK
oTeKa
50 3akoHa OMa 11 pa3IugHOTO h ;IDSJ.I/I//ImTedSOO o
COEIMHEHHS TIPOBOIHUKOB o ’
oI /TUA
51 Pa6oTa 1 MOLIHOCTb 3JIEKTPUUECKOTO ga6°pa“ﬁ’“(’£ 1o Bub6nnoreka [TOK
Toka. 3akoH Jlxoyns-Jlenna uspiee, _HQpoBai https://m.edsoo.ru/ff0ab124
naboparopus Releon,
HOYTOYK
oI /TUA
JlaGopaTtopHnas pabota TAGOpATOpHS T Bu6morexa LIOK
52 "Onpenenenune paboThl 1 MOIITHOCTH ¢busuke, [udpposas

3JIEKTPUYECKOro ToKa"

naboparopus Releon,
Vilab, HOyTOYK

https://m.edsoo.ru/ff0ab3e0




DneKTpuuecKue Lenu 1 noTpeduTenu

OIa/THA
nabopartopwusi 1o

but6mmoreka [IOK

53 AIIEKTPUYIECKON SHEPTUU B OBITY. ¢busuke, [udposast
KopoTKoe 3aMbiKatie naGoparopua Releon, https://m.edsoo.ru/ff0ab660
HOYTOYK
[ToaroroBka K KOHTPOJILHOU padboTe
10 TeMe "DIIEKTpUUECKHUE 3apsIbl. BuG OK
OTeKa
54 3apsKEHHbIE TeNla U UX nommotexa I
. . https://m.edsoo.ru/ff0abd2c
B3auMojiecTBUA. [locTOSTHHBIN
AIEKTPUYECKUM TOK"
KonTtponsHas padora o teme
"DnexTpuueckue 3apssl.
bubnmoreka [JOK
55 3apsKEHHbIE TeNla U UX nommotexa [
. . https://m.edsoo.ru/ff0abea8
B3auMojiecTBUs. [locTOSTHHBIN
AIEKTPUYECKUI TOK"
oI /TUA
ITocTOSIHHBIE MArHUTBI, HX Jaboparopust 1o
56 . ¢usuke, Ludpposas
B3aMMOZICUCTBHE naboparopus Releon,
HOYTOYK
oI /TUA
Vpok-nccnenosanue "U3yuenue 11abopaTopHs 1o Bubnrorexa [TOK
57 . " 1 ¢usuke, Ludpposas
MOJIEM IOCTOSIHHBIX MArHUTOB na6oparopus Releon https://m.edsoo.ru/ff0ac3d0
Vilab, HoyTOYK
MarunurtHoe 1noje. MarauTHoe 1noJje Eu6 10K
oTeKa
58 3eMJIu ¥ ero 3HauYCHHE IS )KM3HHU Ha L[mbposag nagoparopus o
3 o Releon, Vilab, HoyTOyk https://m.edsoo.ru/ff0acOba
emMJie
OmnbiT OpcTeaa. MaruutHoe noje BuG 10K
nOIMoTEKA
59 AIEKTPUUECKOTO TOKa MarauTHoe L[mprBag nagoparopus
p Releon, Vilab, HoyTOyk https://m.edsoo.ru/ff0ac1d2
M0JI€ KaTYIIKH C TOKOM
60 [IpumeHeHue 3JeKTPOMarHuToOB B 0.5 Ors/THUA bu6muoreka [IOK




texauke. JJaboparopnas pabota
"U3y4yeHue neicTBUS MAarHUTHOTO
0JIs1 Ha MPOBOJHUK C TOKOM"

naboparopusi 1o
¢uszuke, Hudpposas
naboparopus Releon,
Vilab, HOyTOYK

https://m.edsoo.ru/ff0ac74a

DIIEKTPOABUTATEINH MIOCTOSTHHOTO
Toka. Ucmons3oBanue
AJICKTPOIBUTATENICH B TEXHUYECKUX

OIa/THA
naboparopusi 1o

but6mmoreka [IOK

61 CTPOMCTBAX U HA TPAHCIIOPTE.
yerp p p (1)1/163 1Ke, HH@I;{)BIM https://m.edsoo.ru/ff0ac86¢c
JlaboparopHas paboTa nabopatopud Releon,
"KoHCcTpyupoBaHue 1 U3y4eHue Vilab, Hoyrbyx
paboThI 31ekTpoaBUTaTEN"
OIs/TUA
Onbitel @apazes. 3akoH TAGOpATOpHS T
62 3JIEKTPOMArHUTHON MHYKIIUH. ¢usuke, Lndppoas
IIpasuio Jlenna naboparopus Releon,
HOYTOYK
DIIeKTPOTeHEPATOP. Cnoccfim O3 / THA
MOJTyYEHUS AJIEKTPUUECKOW SHEPTUH. n1aboparopus o
63 DJIEKTPOCTAHIIUU Ha ¢usuke, Ludpposas
BO300HOBIISIEMBIX HCTOYHHUKAX naboparopust Releon,
SHEPTUU HOYTOYK
[ToaroToBka K KOHTPOJIBHOM paboTe
64 1o TeMe "DIJIEKTpUUYECKUe u
MarHuTHBIC SIBJICHUS"
KoHnTtposnbHast pabota mo teme
65 "DJIeKTpUYECKNE U MaTHUTHBIE bubmmorexa [IOK
pr. https://m.edsoo.ru/ff0acb14
SIBJICHUS
Ors /TUA
PesepBublii ypok. PaGora ¢ TekcTamu 11abopaTopHs 1o Bubnrorexa [TOK
66 ¢usuke, Ludpposas

o teme "TeroBele aBiaeHUA"

naboparopus Releon,
Vilab, HoyTOyK

https://m.edsoo.ru/ff0acc5e




Peseprublit ypok. Pabota ¢ TekcTamu

OIa/THA
nabopartopwusi 1o

but6mmoreka [IOK

67 "TL i 1
Ho Tene OCT? ;IHH,I,) W Qusnice, Liugposaz https://m.edsoo.ru/ff0acdc6
3JIEKTPUYECKHAIN TOK naboparopus Releon,
Vilab, HoyTOyK
Oora/THUA
Peseprubriit ypok. PaGota ¢ Tekctamu naboparopus o
68 "M " 1 ¢dusuke, Hupposas
1o Teme "MarHuTHbIC SIBIICHUS naGopatopus Releon,
Vilab, HoyTOyK
OBIIEE KOJIMYECTBO YACOB I10 68 145

[NPOT'PAMME




9 KUIIACC

KosaunuecTBo yacoB DJIEKTPOHHbIE
HUcnosb3oBanue
Ne Koutpoas- IlpakTu- undposbie
Tema ypoka odopynoBanust
n/n Bcero HbIe JeckHe 00pa3oBaTe/bHBIE
P 8 LHEeHTPa TOYKH CCVDCLI
PaooThI PaooThI pocta pecyp
Ors/TUA
Mexanunueckoe aBrxeHrue. MarepuaibHas
1 1 JTab0paTopus Mo
TOYKA
(husnKe, HOYTOYK
) Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuorexa [JOK
MEXaHNYECKOTO IBHMKCHUS https://m.edsoo.ru/ff0ad474
Ors/TUA
. bu6mmoreka [IOK
3 PaBHOMEpHOE NPAMOJIMHENTHOE ABUKEHUE 1 JTab0opaTopus 1Mo
https://m.edsoo.ru/ff0ad19a
(husnKe, HOYTOYK
HepaBHoMepHOE npsMOSIMHETHOE Oorn/TUA
4 nBukeHue. CpeHsst © MTHOBEHHAs 1 71a00paTopus 10
CKOPOCTh ¢uznke, HOyTOyK
[IpsamonnHETHOE PaBHOYCKOPEHHOE OFS /THA bubnnorexka HOK
5 1 J1a00paTopus 1Mo
JBU>KEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
(husnKe, HOYTOYK
Ors /TUA
C N nabopartopusi 1o
KOPOCTh PSIMOJTMHEHHOTO
6 ABHOYCKOPEHHOTO JIBIKeHus. [ papuk 1 Qusnice, HOYTOYK
PaBHOYCKOp A P oI /THA
CKOpOCTHU
naboparopwusi 1o
(hu3MKe, HOYTOYK
JlaGopatopHas pabora "OnpezneneHue Or> /TUA
Bbubnmuoreka [IOK
7 YCKOpPEHHMS Teja TPU PaBHOYCKOPEHHOM 1 1 n1abopaTopus 1o

NBIDKECHHUH 110 HAKJIOHHOM II0CKOCTH"

¢uznke, HOyTOyK

https://m.edsoo.ru/ff0adb18




OIs/THA

8 CBoOoaHoe majgenue teia. OnbIThl [ammnes 71a60paToOpus Mo
¢uznke, HOyTOyK
PaBHOMEpHOE IBMKEHUE 110 OKPYKHOCTH. oI /TUA
. bubmuorexa [JOK
9 [Tepuon 1 yactora oOpamenus. Jlnnelinas u nabopaTopusi 1o
https://m.edsoo.ru/ff0ae176
YI7I0Basi CKOPOCTH (usnke, HOyTOYK
Ors/THUA
10 LlenTpocTpeMHUTEIEHOE YCKOPEHHE Jabopartopusi o
¢uznke, HOyTOyK
bu6mmoreka [IOK
11 ITepBbiii 3akoH HproTOHA. BEKTOp CHItbI
p p https://m.edsoo.ru/ff0ac612
Bropoii 3akon HproToHa. OFS /THA bubnmoreka [JOK
12 . n1abopaTopus 1o
PaBHOelicTBYIOIIIAs crta https://m.edsoo.ru/ff0ae72a
(husnKe, HOYTOYK
13 Tpetuit 3akon Hetotona. Cyneprio3uiust bubnnorexka HOK
cHI https://m.edsoo.ru/ff0ac982
14 Pewenne 3a1a4 Ha npUMEHEHNE 3aKOHOB bubnmoreka [JOK
HrroTona https://m.edsoo.ru/ff0aeb6c
Ors/THUA
15 Cuna ynpyroctu. 3akoH ['yka 71a60paTopusl 1Mo bubmorexa HOK
ypy ' Y (1)1/131/11;6 IfoyT6yK https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau no reme «Cuiia ynpyroctu»
JlaGopaTtopHas paborta «OmnpeneneHue OFS /THA bubnnoreka HOK
17 JTab0opaTopus 1Mo
JKECTKOCTH NPYKUHBDY https://m.edsoo.ru/ff0aee28
(husnKe, HOYTOYK
Ors/THUA
18 Cuna TpeHus n1abopaTopus 1o bubmorera [TOK
P patop https://m.edsoo.ru/ff0af738
¢usnke, HOyTOyK
19 Pemenue 3agau no teme «Cuita TpeHUS» bubmorexa LOK

https://m.edsoo.ru/ff0afa26




JlaGopatopHas pabora "OnpezneneHue

OIs/THA

bu6mmoreka [IOK

20 KOd(pPUITMEHTA TPEHUS CKOJBKCHHUS" J(;i;}:(a;ogop;;;g; https://m.edsoo.ru/ff0af8be

)1 Pemenne 3amad mo Teme "3axkonsl HeroTOHA. Bbu6nmuoreka [IOK
Cuna ynpyroctu. Cuia tpenus" https://m.edsoo.ru/ff0afb8e
Cuia TSKeCTH U 3aKOH BCEMUPHOTO Or2/TUA Bu6morexa LIOK

22 TATOTEHUS. Y CKOPEHUE CBOOOTHOTO 71a60paTopusl 1Mo https://m.odsoo.r/f0af044
MaICHUS ¢uznke, HOyTOyK — :
Ypok-koHpepenus "JIBukeHHEe TEI BOKPYT

23 rpaBuTaluoOHHOrO0 1eHTpa (ComHeyHas HOYTOYK
cuctema). ['anaktuku"

24 Pemienne 3aga4 mo teme "Cujia TSOKECTH U bubnuorexa [JOK
3aKOH BCEMUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8

25 [TepBast kocMu4eckasi CKOPOCTb. J?;Saop/al;?;ﬁm o bubmuorexa [JOK
HesecomocTs 1 neperpysku (usnKe, HOYTOYK https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUaIbHOI TOUKH.

26 AoOcomroTHO TBEpIOE Tesno. PaBHOBecHe J?;SOI;I;I:;M o bubnnorexka HOK
TBEPAOIO TeNA C 3aKPEMIEHHON OChIO (usnKe, HOYTOYK https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuibl. LleHTp TspkecTn
PaBHOBECHE MaTepUaIbHOI TOUKH.

AoOcomroTHO TBEpIOE Tenno. PaBHOBecHe Ors /THA

27 B . . nabopatopusi 1o
TBEPJIOTO TeJIa C 3aKPETUIEHHOW OChIO (usHKe, HOYTOYK
BpaieHusi. MoMeHT cuiibl. LleHTp TspkecTn

)3 Pemenue 3agau no reme "MOMEHT CHIIBI. bubmuorexa [JOK
Lentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToarotroBka K KOHTPOILHOU paboTe MO

29 TeMme "MexaHndeckoe JIBUKEHHUE. bubmorexa [IOK

B3aumoneticteue Tea"

https://m.edsoo.ru/ff0b0408




KonrtponsHas padora o teme

Bbubnuoreka [IOK

30 "MexaHn4eCcKoe IBUKECHHE.
. a " https://m.edsoo.ru/ff0b06ec
B3aumonelictsue Ten
Nmnynbse Tena. Umnynsc cuiibl. 3aKoH OI's/THA
31 COXpaHEHHUs UMIYJIbca. YIIPYroe u J1ab0paTopus 1Mo bubmorexa HOK
p Y o by patop https://m.edsoo.ru/ff0b07fa
HEYNIpyroe B3auMOJICHCTBUE busuke, HOYTOYK
0 Pemenne 3aga4 1mo teme "3akoH bubmuotexa [JOK
COXpaHEeHUs uMmyJibca" https://m.edsoo.ru/ff0b096¢
Ypok-koHpepennus "PeaktuBHOE Or5/TnA
33 P P | 71a60paToOpus 1Mo
JIBU>KEHUE B IPUPOJIE U TEXHUKE (usHKe, HOYTOYK
oo /THUA
34 Mexanunueckas paboTa U MOIIHOCTb Jabopartopusi o bubmorexa [TOK
p B patop https://m.edsoo.ru/ff0b0a84
(husnKe, HOYTOYK
Pabota cunbl TSKECTH, CHITBI yIIPYTOCTH U OF>/THA bubmuorexa [JOK
35 JTab0paTopus Mo
CHUJIbI TPEHUSA https://m.edsoo.ru/ff0b0db8
(hu3nKe, HOYTOYK
JlaboparopHnas pabota «OnpeneneHue
a60TpH CI/EIBI TpeHI/ISI npu Fa)usHOMe HOM Ors /THA
36 P P PHP ? n1abopaTopus 1o
JBU>KEHUU TeJIa 10 TOPU30HTATBHOM
¢uznke, HOyTOyK
MTOBEPXHOCTH
O /THUA
Cas3b dHepruu u pabotsl. [loTeHnmanpHast
37 J1abopatopus o
SHEPrus
(hu3MKe, HOYTOYK
Kunernueckas sueprus. Teopema o OFS /THA bubnmoreka [JOK
38 . 71a60paToOpus Mo
KMHETUYECKON SHEPrUuu https://m.edsoo.ru/ff0b0c32
¢uznke, HOYTOyK
oo /TUA
39 3aKOH COXpaHEHHUs SHEPTUHN B MEXAHHUKE n1abopaTopus 1o

¢usnke, HOyTOyK




Jlaboparopnas pabota «3y4ueHue 3aKoHa

OIs/THA

bu6mmoreka [IOK

40 naboparopwusi 1o
COXPAaHEHUS DHEPTUK https://m.edsoo.ru/ff0b12fe
¢uznke, HOyTOyK
KonebarenbHoe IBUKEHHUE U €TO Ors /THA Bbu6nmuoreka [IOK
41 n1abopaTopus 1o
XapaAKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
¢uznke, HOyTOyK
3aryxaromue konedanus. BeiHyX/1eHHBIE OF'S/THA bubnmoreka [JOK
42 nabopartopusi Mo
KojeOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
(husMKe, HOYTOYK
Ors/THUA
43 MaremaTnueckuii U NIpyKUHHBINA MasiTHUKA naboparopust 1o
(husnKe, HOYTOYK
VYpok-uccnenoanue «3aBUCUMOCTb Oorn /TUA
44 nepuo/ia KojiebaHu# OT KECTKOCTH 71a60paToOpus 1Mo bubmorexa HOK
pHOA patop https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MAcCChI TPy3a» ¢busuke, HOYTOYK
Ors/THUA
[IpeBparieHue >HEPruu IPH MEXaHUYECKHUX
45 naboparopwusi 1o
KoJIe0aHUsIX
(husMKe, HOYTOYK
Jlaboparopnas pabota «OnpeneneHue Oorn> /TUA
. bubmuorexa [JOK
46 YacTOTHI U TIEPHOJIa KoJeOaHui naboparopwusi 1o
https://m.edsoo.ru/ff0blaec
MIPY>KUHHOTO MasITHUKa busuke, HOYTOYK
JlaGopatopHas pabota «IIpoBepka ors /TUA
47 HE3aBHCHUMOCTH IEPUOJIa KOJIeOaHH rpy3a J1a60paTopus 1Mo bubmorexa HOK
pHOA py3a, patop https://m.edsoo.ru/ff0b197a
MOJIBEIICHHOTO K HUTH, OT MaCChl Ipy3a» busuke, HOYTOYK
Mexanundeckue BoiHbI. CBOKCTBA OIr” /TUA
48 MexaHnueckux BoiH. [IpononbHbie 1 nabopaTopusi 1o bubmorexa [TOK
i e patop https://m.edsoo.ru/ff0b21fe
MIOIIEPEYHBIE BOJIHBI (busnke, HOyTOYK
v o Y or3/ rmA
K-K K
49 pok-koH(pepeHuus "MexaHu4eCcKre BOJTHBI .

B TBEpAOM Tene. CelicMuueckue BOITHBI"

du3KKe, HOYTOYK.




50 3ByK. PacnipocTpaneHnue u OTpakeHHUEe 3ByKa HoyT6yk
I's/TUA
VYpok-uccnenosanue "Habnronenue ors/
51 " JTab0paTopus Mo
3aBHCHUMOCTH BBICOTHI 3ByKa OT YaCTOThI
(hu3nKe, HOYTOYK
I'poMKOCTB 3ByKa U BBICOTA TOHA.
52 p Y HoyTbyK
AKyCTHYECKHI pe30HaHC
53 VYpoxk-koHpepenuus "YabTpa3Byk u HovTBvK bubnnorexka HOK
nH(}pa3ByK B MIPUPOJIC U TEXHUKE" oy https://m.edsoo.ru/ff0b23ca
[ToaroToBKa K KOHTPOJIBHOM paboTe MO
54 TeMe "3aKOHBI COXpaHEeHHUs. MexaHn4yecKkne buommorexa HOK
P | ' https://m.edsoo.ru/ff0b25f0
KOJIcOaHMS ¥ BOJIHBI
KonTponpHas padorta mo Teme "3aKoHbI
55 coxpaHeHus. MexaHndeckue KoyeOaHus u
BOJIHBI"
DJIEKTPOMArHuTHOE MOJIE. OFS /THA bubnnorexka HOK
56 J1a00paTopus 1Mo
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
(husMKe, HOYTOYK
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
oo /TUA
VYpoxk-koupepennus "llkana nabopatopus 1o
58 3JICKTPOMArHUTHBIX BOJIH. Mcrionp30BaHme %)[H?;me’ bubnnorexka HOK
)il OBasd
3JIEKTPOMAarHUTHBIX BOJIH 111 COTOBOM P https://m.edsoo.ru/ff0b2fe6
. nmabopaTopus
CBI3H Releon, Vilab,
HOYTOYK
oo /TUA
VYpok-uccnenopanue "M3yueHne cBONCTB nabopartopusi o
P i PaTop bu6mmoreka [IOK
59 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO ¢dusuxe,
" https://m.edsoo.ru/ff0b2c6c
MOOMITBHOTO TenedoHa IMudposas

naboparopusi




Releon, Vilab,

HOYTOYK
60 Pemienue 3aau Ha onpeieIeHUE YaCTOThI U
JUTMHBI 3JIEKTPOMAarHUTHON BOJTHBI
oo /TUA
JmabopaTopus 110
61 DJIeKTpOMarHuTHas Ipupoja CBeTa. %[H?;Ke’ bubnmoreka [JOK
)il OBasd
CxopocTth cBeTa. BoHOBBIE CBOWCTBA CBETA P https://m.edsoo.ru/ff0b31d0
nmabopaTopus
Releon, Vilab,
HOYTOYK
Hcrounuku ceera. [Ipsmonunennoe
62 acrpocTpaHeHue ceera. 3atmeHus CoHua HoyTtbyk bubmorexa LIOK
pacpoctp ) t https://m.edsoo.ru/ff0b3658
u JlyHb1
3aKoH oTpaxxeHus cBera. 3epkana. Pemienue o3 /TUA
63 3a/1a4 Ha TPUMEHEHHUE 3aKOHA OTPaKEHUS naboparopusi 1o bubmmorexa LOK
s P P patop https://m.edsoo.ru/ff0b38c4
CBeTa ¢uznke, HOyTOyK
[Ipenomnenue cBeta. 3aKOH MPEIOMIICHUS oS /THA bubnnorexka HOK
64 naboparopusi 1o
CBETa https://m.edsoo.ru/ff0b3aea
(husnKe, HOYTOYK
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA. OIs/THA
65 Hcnonb3oBaHue MOIHOTO BHYTPEHHETO J1a60paToOpus 1Mo bubmorexa HOK
TP patop https://m.edsoo.ru/ff0b3c5c
OTPa)KEHHUS B ONITUYECKUX CBETOBOAAX busuke, HOYTOYK
JlaGopaTtopnast pabdota "HcciaenoBanue
Ors/TUA
3aBUCHUMOCTH yTJIa IPEJIOMJIEHUS] CBETOBOTO
66 | JTabopatopus o
Jy4a OT yIJIa MaJIeHus Ha rpaHuIle "BO3ayX- (usHKe, HOYTOYK
creksio""
" oo /TUA
VYpok-koupepennus "Hcnonp3oBanue
67 n1abopaTopus 1o

MOJIHOTO BHYTPEHHETO OTPaXKCHHUS:

(husnKe, HOYTOYK




CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBSI3b"

oo /TUA
68 JIun3el. OnTHyeckas cuiia JMH3bI JTab0paTopus Mo bubmorexa HOK
) patop https://m.edsoo.ru/ff0b3{2¢
(hu3nKe, HOYTOYK
Ors/TUA
69 [TocTpoenne n3o06paxeHu B TMH3aX J1abopatopus o bubmorexa HOK
P P patop https://m.edsoo.ru/ff0b444a
(hu3MKe, HOYTOYK
JlaGopatopHas pabora "OnpezneneHue Or> /THUA
70 (OKYCHOTO PACCTOSIHHS ¥ OTITUYECKON CHJIBI n1abopaTopus 1o bubmorexa [TOK
Y Ii patop https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI" busuke, HOYTOYK
Ypok-koHpepenuus "Ontuueckue OrS/THA bubnuoreka [JOK
71 | J1a00paTopus Mo
JUH30BBIC TPUOOPHI https://m.edsoo.ru/ff0c0a7e
(hu3nKe, HOYTOYK
Ors/TUA
72 I'na3 xak ontuueckas cucrema. 3peHue n1abopaTopus 1o bubmorexa [TOK
P patop https://m.edsoo.ru/ff0b4684
¢uznke, HOyTOyK
7 ypOK-KOH(bepeHHI/f'S[ "edexTsl 3penns. Kak Hoy Ty
COXPAaHUTD 3pEHUE
Paznoxenue 6enoro cBera B CIIEKTP. Oorn/TUA
Bbu6nmunoreka [IOK
74 OnbiTel HhtoToHA. CriokeHue naboparopwusi 1o
https://m.edsoo.ru/ff0c0f4c
CIIEKTpabHBIX IIBETOB. [[ucnepcus ceeta ¢usnke, HOYTOYK
JlaboparopHas pabota "OnbITHI 11O
Ors/TUA
75 Pa3I0KEeHUI0 OEJIOr0 CBETa B CIEKTP U naGopaTopist 1o bubmmoreka [JOK
BOCIIPUSATHIO LIBETA IIPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
¢usnke, HOyTOyK
HaOJIIOZICHUY Yepe3 [BETOBbIC (PHIIBTPHI"
Ypok-npaktukyM "BoaHOBbIE cBOICTBA OoIrn/TUA
76 CBeTa: AMcIepcusi, MHTepdepeHns u nabopatopust 1o
nudpakuus” ¢buzuke, HOYTOyK
77 OmnbiTel Pe3epdopaa v mianeTapHast MO HoyTbyk bu6mmoreka [IOK




aroMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atroma bopa HoyTbyk
79 Hcnyckanue v NoriaouneHue cBeTa aTOMOM. HoyT6yk bubmmoreka [JOK
KBautbl. JInHeiuaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c
20 YPOK-HpaKTiIKYM "HaGnroeHne cuekTpoB HoyT6yK bubnnorexka HOK
HCITyCKaHHUs https://m.edsoo.ru/ff0c1550
bu6mmoreka [IOK
81 Paagnoax oc eé HoyTtbyk
AHOAITHBHOCTS 1 €& BHAL oy https://m.edsoo.ru/ff0c1672
CTpoeHune aTOMHOTO a. Hykionna
2 TpOEHHUE aTOMHOTO snpa. Hykionnas HoyT6yk bubnuorexa [JOK
MOJETb https://m.edsoo.ru/ff0c18ac
bu6mmoreka [IOK
83 PaanoaktrBHbIE TpeBpaleHus. M30Tomnbl HoyTbyk
A pespait oy https://m.edsoo.ru/ff0clal4
24 Pemenue 3agad mmo teme: "PagnoakTuBHBIC bubnuorexa [JOK
npeBpaiieHus" https://m.edsoo.ru/ff0c1b4a
85 [lepuon nonypacnana HoyT6yk
26 Ypok-koHpepennus "PagnoakTuBHBIC HovTBvK bubnnorexka HOK
U3JIy4eHUs B IPUPOJIE, MEIUIIMHE, TEXHUKE" Ty https://m.edsoo.ru/ff0c2126
SnepHble peakyy. 3aKOHbI COXPaHEHUS bubnmoreka [JOK
87 HoyTbyk
3apsIOBOTO U MAaCCOBOTO YHCET https://m.edsoo.ru/ff0c1c58
28 DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b HoyT6yk bubnmoreka [JOK
MacChl U DHEPTrUHA https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3agau no teme "SnepHeie
peakuu"
Peakuuu cuHTe3a u neneHus saep. Bbu6nmunoreka [IOK
90 . HoyTbyk
Nctounuku sHeprun CosHIla U 3BE31 https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenuus "SAnepHas sHepreTHKa.
91 JleiicTBUS paqiOaKTUBHBIX U3JIy4EHUN Ha HoyTbyk

JKUBbIE OPraHU3MBbI"




[ToaroroBka Kk KOHTPOILHOU paboTeE MO
TeMe "DIEeKTPOMAarHUTHOE MOJIE.

Bbu6nmuoreka [IOK

92
DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sABIeHUA"
KonrtponsHas padora o teme
93 "DeKTpOMarHUTHOE MOJIE.
DneKTpoMarHuTHeIe BoJHbI. KBaHTOBBIE
sABICHUA"
Ors/TUA
naboparopwusi 1o
(dusuke,
94 [ToBTOpenue, o606menue. JlabopaTtopHbie Indposas bubnnoreka HOK
paboTsl 1o Kypcey "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
naboparopust
Releon, Vilab,
HOYTOYK
[ToBTOpenue, 0600meHNE. Permenune
95 ACYETHBIX M KaYECTBEHHBIX 3aJa4 [10 TEME bubmmorexa [OK
%,) " A https://m.edsoo.ru/ff0c2572
TerutoBble IpouEecChl
[ToBTOpenue, 0600IeHNE. Permenune
Bbu6nmunoreka [IOK
96 pacyYeTHBIX U KaYECTBEHHBIX 3a7a4 I10 TEME
" . https://m.edsoo.ru/ff0c2a22
KIIJI TennoBeIX ABUTaTEICH
[ToBTopenue, 00o0meHue. Perenne
97 ACYETHBIX U KAYECTBEHHBIX 3a7a4 10 TEME buommorexa OK
ﬁ) " A https://m.edsoo.ru/ff0c2b30
KII] anexTpoycTaHOBOK
Ors /TUA
naboparopusi 1o
08 [ToBTOpenue, 0600meHNe. JlabopaTopHbIe ¢busuke, bubnuorexa [JOK
paboTsl 1o Kypcy "CBeroBble siBIeHUs" IMudposas https://m.edsoo.ru/ff0c2c52
naboparopust

Releon, Vilab,




HOYTOYK

[ToBTropenue, 06o0menue. Padora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXpPaHESHUS B 1 bubmorexa LIOK
" p https://m.edsoo.ru/ff0c2d6a
MEXaHHKe
oI5 /THUA
naboparopwusi 1o
[ToBTopenue, 0600meHue. Padora ¢ Qusnce, bubnuoreka [JOK
100 1 Iudposas
texcramu 1o teMe "Konebanus u BoiaHbL" https://m.edsoo.ru/ff0c2e82
naboparopust
Releon, Vilab,
HOYTOYK
IT 000 . Pa6
101 OBTOpeHHE, 00001menue. Padora ¢ 1 HoyT6yk bubnnorexka HOK
TekcTaMu 110 TeMe "CBeTOBEIE SIBICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHue. PaGora ¢
102 TekcTamu 1o Teme "KBaHTOBas U siaepHas 1 HoyTbyk
buzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 27

[NPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






