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INOACHUTEJIBHASA 3AIIMCKA

ITporpaMma 1o @Qu3uke Ha YypOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUsA
COCTaBJICHAa Ha OCHOBE IIOJIOKEHUH M TpeOOBaHMWIl K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOIl 0Opa3oBaTEIbHOM MPOTpamMMbl, MPEICTaBICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom deaepanbHON pabodeil mporpaMMbl BOCIIUTAHUS U
Konnenuuu npenogaBanust yueoHoro npeamera « Duznkay.

Conepxxanue mnporpaMmsl 10 (PU3MKE HANpPaBJIEHO Ha (OPMUPOBAHME
€CTECTBEHHOHAYYHOW T'PaMOTHOCTH OOYYalOIIMXCS WU OPraHMU3alUI0 H3y4YeHUs
¢u3MKN Ha NEATEeIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe yUWTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM O0y4YeHHUsI, a TaKXKe
MEXIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111er0 00pa3oBaHUs.

[Tporpamma no ¢u3HKe ycTaHaBIMBAET pacrpesesieHue yueOHOro MaTepuana
1o rojgaM oOyueHus (1Mo Kjaccam), IpeiaracT NpUMEPHYIO MOCIeI0BaTEIbHOCTh
U3YyYEHUsI TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHUs NPEIMETHOIO COJEP)KaHUS U
y4éTe BO3PAaCTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[TIporpamMmma mo ¢Qusuke pa3zpaboTaHa ¢ LENIbI0 OKa3aHUS METOIUYECKON
MOMOIIH YYUTENIO B CO3/1aHUU pabouell mporpaMMbl 10 y4eOHOMY MpPEeIMETY.

dusuka sBIAETCA CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYUHBIX Y4EOHBIX
IPEeIMETOB, IOCKOJbKY (PU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHWM, W3y4yaeMbIX XHUMHEH, OWOJOTHEH, acTpoHOMHEH U (U3UIECKOU
reorpaduell, BHOCHUT BKJaJ B €CTECTBEHHOHAyYHYI0 KapTUHYy MHUDA,
npenocTaBiseT HauOosiee sICHble OOpa3lbl NPUMEHEHUS HAyYyHOrO MeETOoja
MO3HAaHMsI, TO €CTh CIIOCO0A MOJIyYE€HUS JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa M3 TJaBHBIX 334a4 (PU3MUECKOro 0Opa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHusi COCTOUT B (POPMHUPOBAHWU €CTECTBEHHOHAYYHOW TPAMOTHOCTH W
UHTEpeca K HayKe y 00y4aromuxcs.

N3yuenne ¢Qusukm Ha 0a30BOM ypOBHE TPENIOIAaraeT OBJAJCHUE
CIIEIYIOIIMMHA KOMIIETEHTHOCTSAMM, XapaKTEPU3YIOLIMMHU €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATD SIBJICHUS;

¢ OLICHUBATh U TTIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMUS;

e UHTEPIIPETUPOBATH JJaHHBIE U HCIIOIb30BaTh HAYUYHBIE I0KAa3aTEIbCTBA
JUIS TTOJTyY€HUS BBIBOJIOB.

Ilenn wu3yueHuss (QU3MKM Ha YPOBHE OCHOBHOTO 0OLIEro o0pa3oBaHus
onpenenensl B Konuenmuu mnpenogaBanusi ydyeOHoro mpeamera «Dusmukay B
oOpa3oBaTenpHbIX oOpranusanusax Poccuiickoit @enepanuu, peamu3yrOMIMX
OCHOBHBbIE  00I11€00pa30BaTEIbHbIE IPOIPAMMBI, YTBEPKIEHHOW pEIICHUEM



Komnnerun MunucrepctBa npocsenienusi Poccuiickoit deaeparuu (MpoTOKOa OT 3
nekaops 2019 r. Ne T1IK4BH).

Hean nuzyyeHus PpU3UKuU:

e IPUOOpPETEHHE HWHTEpeca M CTPEMJICHUS OOydalolMXcd K HaydHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HX MHTEIUICKTYaIbHBIX U TBOPYECKUX
CIIOCOOHOCTE;

e pa3BUTHE NPEJCTABICHUN O HAyYHOM METOJE MO3HaHUS U (popMHUpOBaHUE
UCCIIEIOBATENLCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBICHUSM;

e popMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3yuYeHHs] OCHOB
CTPOEHHUS MaTepuu U QyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e popMHUpOBaHUE MPEACTABICHUNA O poiu (PUUKUA JUISI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

epa3BUTHE  TMPEACTAaBIEHUH O  BO3MOXHBIX  cdepax  Oymymieit
npoecCUOHANILHOMN JESTENbHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
nanbHeeMy 00y4eHuUIo B 3TOM HalpaBJICHHH.

JlocTmkeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO

o0mrero o6pazoBaHus 00ECIIEYNBACTCS PENICHUEM CIICTYIONINX 3a/4aY:

e IPUOOPETEHNE 3HAHUM O TMCKPETHOM CTPOCHHH BEIIECTBA, O MEXAHUYECKHUX,
TEIJIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e IPUOOpPETEHNE YMEHUN OMHCHIBATHL U OOBSICHATH (PU3MUECKUE SIBIICHUS C
UCIOJIb30BaHUEM MOJTYUYEHHBIX 3HAHU,

¢ OCBOCHHE METOJIOB pEUICHHs TMPOCTEHIINX pPAacu€THBIX 3aJady C
UCIOJIb30BAaHUEM bu3nuecKux MOJIETIeH, TBOPUYECKUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/a4;

e pa3BUTHE YMEHMI HAOJIOIaTh MPUPOJHBIC SBICHUS U BBINOJHATH OMBITHI,
nabopatopHble  pabOTBl U AKCIEPUMEHTAJIbHBIE HUCCIECIOBAHHUS C
UCIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

e OCBOCHUE TNPUEMOB paboThl ¢ HHPOpMalMe (U3UUECKOro COAEpIKaHUS,
BKJIIOUYasi THPOPMAIIUIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKH, aHAIIU3 U
KPUTHUECKOE OLIEHWBAaHUE NH(POPMAIUH;

¢ 3HAKOMCTBO CO chepamu mpodheCcCUOHATHHON ACITEIHHOCTH, CBI3aHHBIMU C
Gbu3MKON, W  COBPEMEHHBIMU TEXHOJOTHUSIMH, OCHOBAHHBIMM  Ha
JOCTHKEHUSIX (DU3NYECKON HAyKH.

Ha wusydenue ¢usuku (0a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBanwus otBoauTcs 238 vacoB: B 7 kiacce — 68 gacoB (2 yaca B Henenio), B 8
KJ1acce — 68 vacoB (2 vaca B Hezenmo), B 9 kiacce — 102 yaca (3 yaca B HeJento).

[Ipennaraemselii B mporpaMmMe mno (u3mke nepeueHs JabopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTENb JIeJaeT BHIOOp MPOBEACHUS
1a00paTOpHBIX PabOT M OMBITOB € YYETOM WHAMBHUIYaJIbHBIX OCOOEHHOCTEH



06y11afoumxc;1, CIIMCKa JKCIICPHMMCHTAJIbHBIX BaﬂaHHﬁ, npeajaraCMblX B paMKax
OCHOBHOTI'O ITOCYyAapCTBCHHOI'O 3K3aMCHaA 110 (bI/I3I/II(e.



COJEPKXAHUE OBYYEHUA
7 KJIACC

Paznen 1. ®u3uka u e€ poib B IO3HAHUM OKPY:KaIOLIEr0 MUpa.

®uszuka — Hayka o mnpupone. SABneHus npupoibl. PHU3NYECKUE SABICHUSA:
MEXaHUYECKHUE, TEMJIOBBIE, DJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3Mepenue @usnueckux BeauyuH. PuznyecKue
npubopsl. [lorpemnocts n3mepennii. MexxayHapoHasi CHCTeMa €MHHIL.

Kak ¢m3uka w gApyrue ecTeCTBEHHbIE HAyKHM HW3Y4YaloT TPUPOY.
EcTecTBeHHOHAYUYHBIII METOJl MO3HaHWA: HAOJIOJIEHWE, TOCTAHOBKA HAY4YHOTO
BOIIPOCA, BBIJIBIXKEHHE THUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmomaemoro sieieHus. Onucanue GU3NIeCKUX SBICHUNA C TIOMOIIBIO MOJICTIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBbIC

SIBJICHUSL.
2. Dusnyueckue MpuOOPHI U MPoLEeIypa NPSAMbIX U3MEPEHU aHAJIOTOBBIM U
(G POBBIM TPUOOPOM.
Jlabopamopnvie padomel u onvimel.
1. OmpezeneHue LEHbI AICHUS MKl K3MEPUTEIBHOTO MprUoopa.
2. N3mepenue paccTosHUN.
3. Hzmepenue oO0béMa )XUAKOCTH U TBEPOTO Tea.
4. OnpeneneHue pa3MepoB MajbIX TE.
5. M3mMepenue Temmeparypbl MPU MNOMOIIM >KHAKOCTHOTO TEPMOMETpa H
JaTYUKa TEMIIEPaTypBhl.

6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE TMIOTE3bI: JAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlIe, YeM OOJbIIe BHICOTA
ITyCKa.

Pa3znen 2. IlepBoHayajibHbIE CBEAeHUS 0 CTPOCHNH BellleCTBA.

CrpoeHne BellecTBa: aTOMbl M MOJIEKYJb, WX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBixxenue yactul BemlecTBa. CBS3b CKOPOCTH JBMKEHHUSI YACTHUI[ C
Temriepatypoii. bpoyHoBckoe aBwxkenue, nuddysus. BzammomeicTBue uacTuil
BEILIECTBA: MPUTSDKEHUE U OTTAJIKMBAHHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ia30B, )KUAKOCTENW M TBEPABIX
(KpUCTAIIIMYECKUX) Tell. B3auMoCBsA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbhIX COCTOSHUSAX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBL.

Hemoncmpayuu.

1. Habnrongenre 6poyHOBCKOTO JBHKECHUSI.



2. HaGmonenue nuddyszuu.
3. HaGmomenune ~ siBmeHWid,  OOBSCHSAIONIMXCS ~ NPUTSHKECHUEM  WIIH
OTTAJIKUBAHUEM YACTHUI] BEIIECTBA.

Jlabopamopnwie padbomuel u onvimol.

1. OueHka JuaMerpa aromMa METOJOM pSJOB (C  HCMOIb30BAHUEM

dortorpaduii).
2. OnbIThI 10 HAOIOEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
3. OmnbITHI MO0 OOHAPYKEHHIO AEHUCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuikeHHe U B3aUMO/1elCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHssi CKOPOCTh HNPU HEPABHOMEPHOM ABWKEHHHU. Pacuér mytu u
BPEMEHHU JIBUKEHUSL.
SBnenne wuHepuMH. 3aKOH HMHEpPHUU. B3auMopaeilcTBHE Tel Kak MpUYMHA
U3MEHEHHSI CKOPOCTH [BWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €AUHULIEC
o0BEMa BelecTna.
Cuna Kak XapakTepHUCTHKa B3auMozeicTBusa Ten. Cuila ynpyroctd U 3aKOH
['yka. M3mMepeHue cuiibl C MOMOIIBIO JUHAMOMETpA. SIBIIEHUE TITOTEHUS U CHJIA
TskecTd. Chlla TSHKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocts. CrioxeHune
CHWJI, HaNpaBJIEHHBIX MO OJHON mpsiMol. PaBHOneicTBytomas cui. Cuia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE NTOKOsA. TpeHue B IPUPOAE U TEXHUKE.
Jemoncmpayuu.
1. HalnrogeHnue MexaHHMUeCcKOoro JIBHKEHHS Tefa.
2. HM3mepeHune CKOpOCTH NPSIMOIMHENHOTO IBUKEHUS.
3. HaGmronenue siBlIeHUsS WHEPIHH.
4. Habmronenne n3aMeHEHUsI CKOPOCTH MTPU B3aMMOJICHCTBUH TEJI.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno>XxeHue CuJjl, HalPaBJIEHHBIX [0 OJHOM IPSMOM.
Jlabopamopnvie padbomel u onvimel.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO JABMKEHHUS (IIApUKa B HKUIKOCTH,
MOJIEJIH SIEKTPUUECKOTO aBTOMOOUIIS M TaK Jlajee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBXKEHHS Opycka WJIM IIapuKa 1o
HAKJIOHHOM TTIOCKOCTH.
OnpeneneHne IOTHOCTH TBEPIOrO TeNa.

4. ONBITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb paCTsDKCHUA (Aeopmariim)
MPYKUHBI OT MIPUIIO0KEHHON CUIIBL.

5. ONbIThL, IEMOHCTPUPYIOIIHUE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBXKEHUS OT
BECa TeJIa U XapaKkTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, dKMIKOCTEH U ra30B.



Jasnenue. CriocoObl yMEHBIIEHUSI U YBEJIUYECHUS J1aBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJCHUS raza OT o0BEMa, TemrepaTypsl. llepemaua naBineHus
TBEPJIBIMU TEJIAMH, XKUJKOCTSIMU U razamu. 3akoH [lackans. IIHeBmarmueckue
MallIMHbL. 3aBUCUMOCTb JABJIEHUS JKUJIKOCTH OT TIyOWHBL ['mapocraTuyeckuid
napajaokc. Coobiaronuecs cocyabl. [ uipaBinyeckue MexaHU3Mbl.

Atmocdepa 3emnn u atmocdepHoe naBieHue. [IpudHMHBI CylECTBOBAHHUS
BO3MymiHOW o0osouku 3emiu. OmbiT Toppuuermm. M3mepenue armocdepHOTO
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 1151 U13MepeHus: aTMOC(HEpPHOro TABJICHHUSL.

JlencTBre KUIKOCTH M ra3a Ha IMOrPYyKEHHOE B HUX TeJ0. BeITaliknBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCUMOCTbH JABJIEHUS ra3a OT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

CooO1aromuecs CoCy/ibl.

['mppaBnnyeckuii nmpecc.

[IposiBieHue nelcTBHsI aTMOC(PEPHOTO JABIICHUS.

3aBUCHUMOCTh BBITAIKHUBAIOLIEH CHJIBI OT O0BbEMA MOTPYXKEHHOW 4YacTH
T€JIa ¥ TIJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KHIKOCTH.
YciioBue miaBaHusl TEN: IUIABAHUE WIM MOTPYKEHUE TEJl B 3aBUCHMOCTH
OT COOTHOIIEHHUSI TIJIOTHOCTEN TEJIA U KUJKOCTH.

Jlabopamopnsie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPyKEHHOM B
KHUJIKOCTh YaCTH TEa.

2. OmpezneneHue  BBITAIKHUBAIOIICH  CWJIbL, JEHUCTBYIONIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKUBAIOILIECH CUIIbI, IEUCTBYIOLIEH HA TEJO
B JKMJIKOCTH, OT MaccChl TeJa.

4. OnbITBl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKHUBAIOIICH CHJIBI,
JCHCTBYIOIIE Ha TEIO B JKHIKOCTH, OT 00bEMa NOrpyXKEHHOH B
KUJKOCTb YaCTH TEJIA U OT IIJIOTHOCTH JKUJIKOCTH.

5. KoncTtpynpoBanue apeomerpa UM KOHCTPYUPOBAaHHUE JIOAKH H
OIIpeLIeIEHUE €€ IPY30I0ABEMHOCTH.

Pa3pnen 5. PaGora u MOIIHOCTB. JHepPrusi.

Mexanuueckasi pabora. MOITHOCTS.

[IpocTbie MexaHU3MBbI: pblYar, OJOK, HaAKJIOHHas IUIOoCKOCTh. [IpaBuiio

paBHOBecusi pbryara. [IpumMeHeHue mpaBuia paBHOBECHUs pbluara K OJIOKY.
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«3onoroe mnpaswio» Mexanukd. KIIJ[ npocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas dHeprus. Kunernueckas W TOTEHUHMAIbHAsE HHEPIUsl.
[IpeBpaliienrie 0JTHOTO BH/Ia MEXaHHUYECKOW YHEPTUU B IPYroi. 3aKOH COXpaHEHUs
HHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie padbomel u onvimel.

1. Omnpegenenue pabOThl CUIIBI TPEHUSI TPU PABHOMEPHOM JBHXKEHUU TeJa

110 TOPU30HTAIILHON MOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. Msmepenue KIIJ] HaK10OHHOM IIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUU.
8 KVIACC

Pa3nen 6. TensioBble siBJI€HUS.

OCHOBHBIE TIOJOXXEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOCHUS
BelecTBa. Macca U pa3Mmepbl aTOMOB M MOJIEKYJI. OmNbIThl, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKHHETUYECKON TEOPUHU.

Mopenu TBEPAOro, >XKUAKOTO M Ta3000pa3HOr0 COCTOSHHUW BEILIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEI Ha OCHOBE TMOJIOKEHUNW MOJEKYJIIPHO-KUHETUYECKON TEOpUH.
CmaunBaHN€e U KalWJUISIPHBIE sIBJICHUS. TemIoBOe paclIupeHne U CKaThe.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
gacTull. Buytpennsisi sHeprusi. CrocoObl HW3MEHEHHMS BHYTPEHHEW DHEPTUU:
Teronepeaaya u COBEpIIICHUE padoTHI. Bu bl TETUIONEePEIauH:
TEIUIONPOBOAHOCTb, KOHBEKIIHS, U3JIyUYCHHUE.

KonudecTBo TemnoTel. YaeiabHas TEIIOEMKOCTL BEllecTBA. TemiooOMeH H
TEIJIOBOC paBHOBeCHE. YpaBHEGHHWE TeIUIOBOTO Oamanca. [lnmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA ILIABJICHUS.
[TapooOpazoBanue u koHzaeHcanus. Mcmapenue. Kunenue. VYiaenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEpaTypbl KHUIIEHUS OT aTMOChEepHOTO
JIABJICHUSL.

BrnaxuocTts Bo3myxa.

DHeprus TOIUIUBA. Y IeJIbHAs TEMI0Ta CTOPaHUSL.

[Ipunnuner pabotsl TermaoBbiX aBurarenei KIIJ TemmoBoro aurarens.
TerioBble ABUTaTENIN U 3aIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS JHEPTUH B TEIIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBHKCHUSI.
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HaGmonenune nuddysum.

Habumroienue siBieHuii cMauylBaHUs U KA UTSIPHBIX SBJICHUI.
Habmronenue TemnoBoro paciupeHus Ted.

M3MeHeHne naBiieHUs ra3a NpU M3MEHEHHH O0bEMa M HArpeBaHUM WIIU
OXJIQXKICHUM.

[IpaBuia u3MepeHus: TeMIEpaTyphl.

Bune! Teruionepenauu.

OxJaxk/1IeHre Py COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiieHNH pad0Thl BHEITHUMU CUIIAMHU.

. CpaBHEHHE TEIIOEMKOCTEH Pa3InYHBIX BEIECTB.

. HaOnronenne KkuneHus.

. HalGurroteHre mocTostHCTBa TeMIIEpaTyphl IPH TUTABIICHUH.
13.

Mojenn TeruIoBEIX IBUTATEIICH.

Jlabopamopnwie pabomuel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpIThl IO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO PUTSKEHUS.
OnpITHI IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa.
OneITel MO HAOTIOEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUIAKOCTEH U
TBEPJIBIX TEIL.

OmnpenenexHue AaBieHUs BO3AyXa B OaJIOHE IINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIUME 3aBUCUMOCTH [ABJIEHUS BO3JyXa OT €ro
00bEMa 1 HArpEeBaHUS WA OXJIAXKICHUSI.

[TpoBepka rUmoTe3bl JIMHEWHON 3aBUCUMOCTH JITTUHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPaTyphl.

HaGniogenue wu3MeHeHUs: BHYTPEHHEHM OJHEpruM Tella B pPe3yJsibTare
TEIJIoNepe a4y U paOOThl BHEITHUX CHJL.

HccnenoBanue sBICHHS TEIIOOOMEHA TPH CMEIIMBAHWUM XOJIOAHOW U
ropsiuYeu BOJIBI.

Onpenenenue  KOJMMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOW  IIpHU
TEIJI000MEHE C HArPEThIM METAITUYECKUM ITUITUHAPOM.

OnpeneneHue y1eapHON TEIIOEMKOCTH BELIECTBA.

Hccenenosanue npouecca MCapeHus.

Ornpenenenue OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaeabHON TEIIOTHI TIJIaBJIEHUS JIb/A.

Paznen 7. DinekTpudecKkue ¥ MArHUTHbIE SIBJICHUS.

Onextpuzaums Ten. J[Ba ponxa 3JeKTpUYECKHMX 3apsaoB. B3aumonerctBue
3apsoKeHHbIX Tel. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apSJ0B U PACCTOSTHUS MEKIY TEIAMH).

Onexrtpuyeckoe nose. Hanpsok€HHOCTE anexTtpudeckoro mnoss. IIpuHoun
CYNEPIO3ULINH JEKTPUUECKUX MOJIEH (HA KAYECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA DJIEKTPUUECKUIN 3apsijl.
Crpoenune aroma. IIpoBOJHMKM W  JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUIT TOK. YCJOBUSA CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKA.
M cTOYHUKM TIOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MArHUTHOE). DNEKTPUUECKUN TOK B JKUIKOCTSIX U Ta3ax.

Onektpuueckas 1enb. Cuima  Toka.  DJIEKTPUUYECKOE  HaIpsHKEHHUE.
CornpoTuBiieHHE MPOBOJHUKA. Y IEIbHOE CONMPOTHUBJIEHUE BemlecTBa. 3akoH Oma
o yyactka mend. l[locnemoBarenbHoe U HapajulebHOE  COCAMHEHHE
MIPOBO/IHUKOB.

PaGora u MomHOCTH »3yekTpuyeckoro Toka. 3akoH Jlxoyms—Jlenna.
DneKTpuYecKre ey U MOTPEOUTENHN AICKTPUIECKOI sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

IlocTossnable  MarHuThl.  B3amMojeilicTBHE  NOCTOSHHBIX  MarHuTOB.
MarautHoe 1ose. MarauTHoe mosie 3eMiIM M €ro 3HaueHue JUIS JKU3HU Ha 3eMIie.
Oneir  Opcrega. MarauTHoe mnoJjie  3JIEKTPUYECKOro Toka. IIpumeHeHue
AJIEKTPOMArHUTOB B TeXHUKE. [[eficTBME MAarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATENb MOCTOSSHHOTO TOKa. MCmosib30BaHUE BJIEKTPOJABUTrATENIC B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel Papajnes. SBneHue deKTpoMaruHuTHON MHAyKIMU. [IpaBuso Jlenua.
DnexTporeHepaTop. CrnocoObl  mMOMy4YeHHs]  DJIEKTPUYECKOW  DHEPrHUM.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

JHemoncmpayuu.

DJIeKTpU3aLUs TEI.
JIBa poJ1a 3NIEKTPUUYECKUX 3apSA0B U B3AUMOJICUCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO U JEHCTBUE MIEKTPOCKOIIA.
DJIEKTPOCTAaTUYECKAsk MHIYKIIHS.
3aKOH COXpPAHEHUS JICKTPUUECKUX 3aPsJI0B.
[IpOBOIHUKH U AUBIEKTPUKH.
MonenupoBaHHU€e CUIOBBIX JIMHUW 3JIEKTPUYECKOTO MOJIS.
McTOoYyHMKY TTIOCTOSIHHOT'O TOKA.
JlencTBuUs IIEKTPUUYECKOrO TOKA.
. DJEKTPUYECKUHN TOK B KHUJIKOCTH.
. 'a30Bb11 pa3psa.
. I3MmepeHune cuibl TOKa aMIepMeTPOM.
. I3MepeHnue 3JIeKTpUUEeCKOro Harps>KeHUsI BOJIBTMETPOM.
. Peocrat 1 marasuH CONpOTHUBIICHUN.
. BzanMoeiicTBre TOCTOSTHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS IMOJKOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MojaenupoBaHre MarHUTHBIX M1OJIEW TOCTOSIHHBIX MArHUTOB.

OmneiT Dpcrena.

MarsuTHOE 1oje ToKa. DJIEKTPOMAarHur.

JleiicTBre MarHUTHOI'O NOJISL HA MPOBOJIHUK C TOKOM.

DNEeKTPOABUTATENb IOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUS IEKTPOMArHUTHON UHAYKIIHH.

Oneitel @apanes.

3aBUCUMOCTb HAIlpaBJIEHUS MHIYKIHMOHHOIO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHUSI.

DneKTporeHepaTop NOCTOSIHHOIO TOKA.

Jlabopamopnvie padomel u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMHM TEJI WHAYKIUEH W Tpu
CONPUKOCHOBEHUH.

HccnenoBanue AeMCTBUSL 3JIEKTPUYECKOTO MOl HA MPOBOJHUKU U
JUDJIEKTPUKHU.

COopka u mpoBepKa pabOThI IEKTPUIECKON TN MOCTOSHHOTO TOKA.
N3mepenune u peryjJmpoBaHie CUIIbl TOKA.

N3mepeHne 1 peryirupoBaHnue HaMPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA, MAYIIETO 4Yepe3 Pe3ucTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OnBbITHI, JIEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUUECKOT 0
CONPOTHUBJIEHUS MPOBOJHUKA OT €ro JJUHBI, IUIOLIAAM MONEPEYHOro
CEYEeHUs U MaTepuana.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUNW MpPU MOCIEIOBATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia [ CWIbl TOKa MPU MNapAJIEILHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThl AJAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucrope.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MIYIIErO 4epe3 JIAMIIOYKY, OT
HAIPSDKEHUS HA HEW.

Onpenenenue KII/] HarpeBarens.

HccnenoBane MarHUTHOTO B3aUMO/JICUCTBUS TOCTOSIHHBIX MArHUTOB.
N3ydyeHre MarHuTHOrO TMOJSl [OCTOSIHHBIX ~MAarHuTOB IPU  HUX
00bEIMHEHNH U Pa3/ICIICHUH.

HccnenoBanue 1edCTBUS 3JEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.



17. OnBITEI, JIEMOHCTPUPYIOLIUE 3aBUCHUMOCTh CHJIBl  B3aUMOJCHCTBUS
KATyIIKA C TOKOM M MarHuTa OT CHJIbl TOKa W HANpaBJIEHHUS TOKa B
KaTyILIKE.

18. I3ydeHune neicTBUS MarHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHE pabOThl AJIEKTPOIBUTATEIS.

20. U3mepenne KIIJ[ anekTpoaBuraresibHONM yCTaHOBKH.

21. OnbITEI MO MCCIEIOBAHUIO SIBJIEHUS DSJEKTPOMArHUTHOW HHIYKIIMH:
VCCJIEIOBAaHNE HM3MEHEHUI 3HAY€HUS W HANpaBIECHUS HWHIYKIHMOHHOIO

TOKaA.
9 KUIIACC

Pa3nea 8. Mexanuyeckue siBJIeHUs.

Mexanuyeckoe nBWXeHHE. MarepuanbHas Touka. Cucrema oOTcuéTa.
OTHOCUTENBHOCTh MEXaHMYECKOIO JABWKEHHS. PaBHOMEpHOE NPSAMOJIMHEWHOE
nBrkeHrne. HepaBHoMepHOe npsMoiauHENRHOe aBMkeHue. CpeaHsss 1 MTHOBEHHas
CKOpOCTb TeJla TP HEPABHOMEPHOM JIBUKCHUU.

VYckopenue. PaBHOyckopeHHOEe mpsiMOoiMHEHHOe aBwkeHue. CBoOoaHoe
nagenue. OnbITsl [ anuies.

PaBHOMepHOE ABmkeHHE MO OKpyxHOCTU. Ileprog u dacrora oOpaieHus.
JInHenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[Tepsbiit 3ak0oH HbtoToHa. BTopoit 3akoH HeroToHa. Tperuit 3akoH HeroToHa.
[IpyHLIMT CyNEepO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS MIOKOS, IPYTUE BUIbI TPEHUS.

Curna TSDKECTH UM 3aKOH BCEMHPHOTO TSATOTEHHS. YCKOpEHHE CBOOOIHOTO
naneHus. J[Bwxenune mianer BOkpyr Connua. IlepBas kocmuueckass CKOpPOCTb.
HeBecomocTh U neperpysku.

PaBHoBecue matepuanbHOi TOukd. AOCOmOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuiibl. LleHTp TsxecT.

Nmnynbc tena. 3mMeHeHne umiryibea. MIynbC cuiibl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTUBHOE IBUKEHHUE.

Mexanudeckass pabora M MOUIHOCTb. PaboTa cuil TSKECTH, YHPYTrOCTH,
Tpenus. CBsa3b SHEpruu u padbotel. [loTeHnnanbHas SHEPrUs Tea, MOJHATOr0 Haj
ITOBEPXHOCTHIO 3eMin. [loTeHnManbHas sHeprus cxaTton npyxuHsl. Knnernueckas
sHeprus. TeopeMa 0 KMHETMYECKON SHEPIHH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
DHEPTHH.

Hemoncmpayuu.

1. HaOmronenue MexaHMUECKOTO JBMKEHHUS Tella OTHOCUTENBHO Pa3HBIX Tel

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

CpaBHeHME NyTeH M TPAEGKTOPUH JIBJKEHUS OJHOIO M TOrO K€ Teja
OTHOCHUTEJILHO Pa3HbIX TEJ OTCUETA.

H3mepeHne cKopocTy U YCKOPEHHUSI IPSMOJIMHEHHOTO IBUKCHHUSL.
HccnenoBanue Npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUSI.

Habmroenue 1BUKeHUs Tela 0 OKPYKHOCTH.

Habmonenrne MmexaHn4ecKux SBJICHUH, MPOUCXOSAIINX B CUCTEME OTCUETa
«Tenexxka» mnpu e€ paBHOMEPHOM U  YCKOPEHHOM  JIBUXKEHUU
OTHOCHUTENIbHO KabuHeTa (PU3UKH.

3aBUCHMOCTb YCKOPEHHS Tejla OT MacChl Tejla M JEHCTBYIOLIEH HAa HEro
CHJIBI.

Habumronenue paBeHcTBa CUIT IIPH B3aUMOJICHCTBUU Tell.

M3meHeHune Beca Tena npu YCKOPEHHOM JBUYKCHUH.

[lepenaya umIrynbca py B3auMOJAEHCTBUH TE.

ITpeoOpa3oBanus SHEPTUM ITPU B3aUMOAECHCTBUH TEJL.

CoxpaHeHHe UMITyJIbCA IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHe UMITyJIbCa TPU A0COTIOTHO YIPYTOM B3aUMOACHCTBUH.
Hab6mronenne peak THBHOTO JIBUYKEHUS.

CoxpaHeHHe MEXaHUUECKON SHEPTUU ITPU CBOOOIHOM IaJICHUM.
CoxpaHeHHe MEXaHMYECKON YHEPTUU NPU ABMXKEHUHU TeJa MO IeHCTBUEM
IPYKUHBIL.

Jlabopamopnvie padbomel u onvimel.

1.

KoncTpynpoBanue TpakTa Ui pa3roHa W JajbHEMIIEro paBHOMEPHOTO
JBKEHUS IAPUKA UIH TEJIEKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS
HIapUKa 110 HAKJIOHHOW INIOCKOCTH.

OmnpeneneHre yCKOpEHHUS Tejla MPH PaBHOYCKOPEHHOM JBUKEHHH T10
HAKJIOHHOM IJIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH IYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIDKEHNN 0€3 HaYaIbHOU CKOPOCTH.

[IpoBepka ruMoOTE3Bl: €CIM MPU PaBHOYCKOPEHHOM JBIXKEHHH 0Oe3
HAYaJIBHOW CKOPOCTH ITYyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME MPOMEXKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXEHUS OT CHJIbI
HOPMAaJIbHOTO JIaBJICHUSI.

Omnpenenenne KodhUIMEHTA TPEHUS CKOTBKCHUSI.

Onpenenenue sKECTKOCTH HNPYKUHBIL.

Omnpenenenue pabOThl CUJIbI TPEHHS MPU PABHOMEPHOM JBMKEHUM Tella
110 TOPU30HTAIILHON MOBEPXHOCTH.



10. Onpenenenne pabOTBl  CUJBI  YOPYTOCTHM MpPU  HOIBEME Tpy3a C
UCIOJIb30BAaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. I3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. MexannuecKkune KoJie0aHUA M BOJIHEBI.

KonebatenbHoe aBmxeHne. OCHOBHbIE XapaKTEPUCTUKHU KOJIeOaHUI: IEPUO,
4acToTa, aMIUINTya. MaTteMaTuuecKui U NPYKUHHBIM MasTHUKU. [IpeBpaienue
SHEPTrUH NP KOJICOATETbHOM BUKCHUH.

3aryxaomue — konebanus.  BruiHyxkaenHole — konebanus.  PesonaHc.
Mexannueckue BoOJIHBL. (CBOMCTBA MEXaHMYECKMX BOJH. [IpomonbHbele U
IIONIEpEYHbIE  BOJIHBL. /[[nMMHA BOJHBI M CKOPOCTH €€  PacIpOCTPaHEHUS.
MexaHn4yecKkre BOJHBI B TBEPAOM TENE, CEUCMUYECKHAE BOJIHBI.

3Byk. ['poMKkoCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. UH(pasByk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koneOaHUl TeNl MOA NEWCTBUEM CHUJIbI TSXKECTH U CHUIIbI
YOPYTOCTH.

Ha6umonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HabmroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.
PacnpocTpaHenue npoaoibHbIX U ONEPEYHBIX BOJIH (HA MOJENHN).
HabmroieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
AKyCTHYECKHI1 pE30HAaHC.
J1a6opamopubte padomsl u onvimel.
1. OnmpeneneHue YacToTbl W [epuoja KoJieOaHMM MaTeMaTHYeCKOro
MasTHHKA.

2. OmpenesneHue 4acTOTHI U IEpUoAa KoJaeOaHUi MPy>KMHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCMMOCTH Mepro/ia KOeOaHUIl MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUOAA KOJIEOAHUM NPY>KMHHOTO MasTHUKA
OT MAacChl Ipy3a.

5. IlpoBepka He3aBUCMMOCTH TIEpUOAa KojieOaHUil rpy3a, MOJABEHICHHOTO K
HUTH, OT Macchl rpysa.

6. OmbITBI, JIEMOHCTPUPYIOLLME  3aBUCUMOCTb  IEpUOAA  KOJEOAHWM
IIPY>KUHHOTO MasiTHUKA OT MAacChl Ipy3a U )KECTKOCTH IPYKUHBI.

7. W3mepenue yckopeHus CBOOOTHOTO MaeHHUs.

Pasnen 10. DiiekTpoMarHuTHoOE 1o0Jie U 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEKTPOMarHuTHOE  IOJIe.  OJIEKTpOMAarHuTHele  BOJHBL.  CBOMCTBA
NIEKTPOMArHuTHeIX BOJH. lllkana 31eKTpOMarHUTHBIX BOJIH. Mcnonb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBSA3U.
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DJleKTpoMarauTHas npupoga cera. CkopocTh cBeTa. BoyiHOBBIE CBOMCTBa
CBeTA.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie padbomel u onvimel.

1. V3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOMJIHHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe ABJICHHUS.

JlyueBas  momenp  cBera.  Mcrounuku ~— cBera.  IIpsimosimHenHoe
pactipoctpaHenue cBera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKano. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpesnomieHUs cBera. llosiHOe BHyTpeHHee
OTpaXEHUE CBeTa. VMCHnoiap30BaHME TIOJHOTO BHYTPEHHErO OTPaXEHUS B
ONTUYECKUX CBETOBOAAX.

Jlmaza. Xom myweit B gwmH3e. OnrTuueckas cucrema (¢oToammapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak omnrTuhyeckas cucteMa. bIum3opykocTh U
JaJbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpetoTona. CroxeHue
CIIEKTPAJIbHBIX LBETOB. J(ncniepcus ceera.

Jemoncmpayuu.

[IpssMoOIMHENHOE PAaCIIPOCTPAaHEHNE CBETA.

OTpaxkeHue cBeTa.

[Tonyyenue n300pakeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyeckuid CBETOBO/I.

XoJ myuel B coOuparonieu JInH3e.

Xo JIyder B paCCEeUBAIOIIEH JIUH3E.

[Toy4yenune n300pakeHUi C MOMOIIBIO JIMH3.

[Tpunumn aeiictBust GoroanmapaTa, MUKPOCKOTA U TEJIECKOIIA.

10. Mopnens riasa.

11. Pa3noxenue 6e50oro cBera B CIEKTP.

12. [lomyyenue 6enoro cBeTa MpH CI0KEHUH CBETAa Pa3HbIX I[BETOB.

Jlabopamopnvie padomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIjla OTpa)KE€HUsI CBETOBOTO Jydya OT yrJia
MaJCHHUSL.

2. M3yueHue xapakTepUCTHK U300PAKEHUS MPEMETA B TUIOCKOM 3€pKale.

3. HccnenoBaHre 3aBUCHUMOCTH YIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yTIJia
NaJCHUS HA TPAHUIIE «BO3IYX—CTEKIIO».
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4. TlomyueHnue U300pa’keHHUM C MOMOIIBIO COOMpPAIOIIEH JTUH3BI.
Omnpenenenre GOKYCHOTO PAcCTOSTHUS U ONTHUYECKON CHIIBI cOOHMparoieit
JIVH3BL.

6. OIBITHI 110 Pa3I0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPUSTHIO LIBETa MPEAMETOB MpPHU MX HAOIIOIECHUM 4Yepes3
[[BETOBBIC (DUIIBTPHIL.

Pa3nen 12. KBaHTOBBIE IBJICHHUS.

OmnbiTel Pe3epdpopaa u minanerapHas mozens aroma. Mojenb aroma bopa.
HcnyckaHue v NoriomeHne cBeta aroMmoM. KBaHThI. JIMHeYaThle CIEKTPHI.

PanunoaktuBHOCTh. Anbda, Oera- u ramma-uzinydeHus. CTpoeHHe aTOMHOTO
anpa. Hyknonnas wmopens aromHoro sapa. HWszoronmsl. PaanoaxtuBHBIE
npespateHus. [lepron monypacmnana aTOMHBIX SI€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apAJI0BOTO M MAaCCOBOI'O YHCEIL
DOHeprus CBsI3M aTOMHBIX saep. CBsA3p Macchl M dHepruu. Peakuuu cuHTE3a u
nenenusd aaep. crounuku sHeprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHsS pPaavMOAKTUBHBIX H3JIYYEHHU Ha JKUBBIC
OpraHU3MBbl.

JHemoncmpayuu.

1. CHeKTpbl U3JIYyYEHHUS U HOTJIOLICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpOAA.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. PaboTa cuéTunka MOHU3UPYIOIIMX U3TYyUYECHUM.

6. Perucrpanus n3nyyeHust NpUpOIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnvie padbomel u onvimel.

1. HaOmroneHue CIIOMIHBIX U TUHEHYAThIX CIEKTPOB U3ITyUEHUSI.

2. HMccnepoBaHre TpPEKOB: M3MEPEHHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (o gotorpadusim).

3. M3mepenue pagnoakTuBHOTO (OHA.

IToBTOPUTEIBHO-00001IAOIIHIT MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOINI MOTYJIb TIPEIHA3HAYEH JIJISI CUCTEMAaTU3aluN
u  0000mIeHUs  NOPEIMETHOrO  COACpKaHWA U OMNbITa  JESITEeJbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy 10 (Qu3uke i 00y4aroumxcs,
BBIOpABIINX 3TOT YUEOHBII MpeaMET.

[Ipy M3ydyeHHH AAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSATEILHOCTH, HA OCHOBE KOTOPBIX 00€CIeunBaeTcsl JOCTUKEHUE MPEAMETHBIX U
METaNpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyudeHwus, (Gopmupyercs
€CTECTBEHHOHAY4YHAasi TPaMOTHOCTh: OCBOCHHE HAy4HBIX METOJOB HCCIIEIOBAHUS



SBJICHUM TPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUAMH OOBACHATH (pu3myeckue
SIBJICHUS, TPUMEHSISI MOJIyYEeHHbIE 3HaHMs, pellaTh 3aJaud, B TOM YHCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.
[IprHIMIMATBHO AEATEIIBHOCTHBIM XapakTep IAHHOTO pa3zeiia peaau3yercs
328 CYyéT TOro, 4tro oOOydYarolIMecs BBIMOIHAIOT 3aJlaHdsd, B KOTOPBIX UM
IpeJaraeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTh W HAYYHO OOBICHITH
dbu3rdecKue sIBJICHUS B OKPY>KAIOIIECH MPUPO/IE U TTOBCETHEBHOM JKU3HU;
MCII0JIb30BaTh HAYYHbIE METO/Ibl HCCIIECOBAaHUS (PU3UUECKUX SIBIICHUH, B TOM
YUCJIE 1JI IPOBEPKHU TUIIOTES3 U MOIYUYEHHS TEOPETHUECKUX BBIBOJOB;
OOBSCHITh HAyYHBIE OCHOBBI HaMOOJEe BaKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUI, HAPUMEP, TPAKTUUECKOTO UCIO0JIb30BAHMS PA3JIMYHbIX UCTOYHUKOB
SHEPIrUM HAa OCHOBE 3aKOHA IMPEBPAIICHUS] U COXPAHEHUSI BCEX U3BECTHBIX BUJIOB
DHEPIHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIETI'O OBPA3OBAHUA

N3yuenne ¢u3uKku Ha YPOBHE OCHOBHOTrO 00Iero oOpa3oBaHUs HAMPABICHO

Ha JOCTH)KCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U IPEAMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare u3yuenusi Gu3NKMA Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus

y oOyyatomerocs OyayT cOpMUPOBaHBI CIECAYIONIME JTUYHOCTHBIE PE3yJIbTAThI B
YacTH:

1) maTpHMOTHYECKOr0 BOCIIUTAHUSA:

— IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3nYeCcKo HAYKH;

— LIEHHOCTHOE OTHOLIEHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DHU3HUKOB;

2) rpasKaIaHCKOro0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

— FTOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIE€HUU OOIIECTBEHHO 3HAUMMBbIX
U OITUYECKHX MpoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
TOCTHKEHUHN PU3NKH;

— OCO3HAHHME BAKHOCTH MOPAIbHO-3TUYECKUX IPUHLHUIIOB B JIE€SITEIbHOCTH
YUYEHOT0;

3) 3cTeTH4eCKOro0 BOCIIMTAHUSA:

— BOCIHPUSATUE ICTETUYECKUX KAUECTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTA
IIO3HAHUSA MHPA, OCHOBBI Pa3BUTHUS TE€XHOJIOTHH, BAKHEMIIEH COCTABIIAIOLIEN
KYJbTYpBHI,

— Ppa3BUTHE HAy4yHOUM JIO0O3HATENBHOCTH, MHTEpPECa K HCCIEN0BATENbCKON
NEeSATEIbHOCTH;

S5) ¢opmupoBaHMs  KYJBTYpPHI 3A0pPOBbS M  3MOLMOHAJIBLHOIO
0J1aromosIyumsi:

— OCO3HAHHME LIEHHOCTH 0e30macHoro oOpa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaKHOCTH TMpaBUJ O€30IacHOr0 TOBEJIEHHUS Ha
TPAHCIIOPTE, Ha JIOPOrax, C AIEKTPUUYECKUM U TEIUIOBBIM OOOpYAOBAHHUEM B
JOMAIIHUX yCIIOBHSIX;

— Cc(pOpPMUPOBAHHOCTh HAaBBIKA pPEQUIEKCUM, IPU3HAHUE CBOEro IIpaBa Ha
OLIMOKY U TAKOTO )K€ MpaBa y APYroro 4ejoBeKa;

6) Tpy10BOI0 BOCIMTAHUS:

— AKTUBHOE Y4YaCTHE B PEILICHUU MPAKTUYECKUX 3a]ad (B paMKaxX CEMBbH,
o0pazoBaTtenbpHON  OpraHmW3alid, TOopoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOW HAIIPABJIEHHOCTH, TPeOYyIOIKUX B TOM YMCIE M (PUINYECKUX
3HAHM;

e — UHTEpEC K IPAKTHUECKOMY U3YUEHUIO Mpoeccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7) 3K0JI0OTMYE€CKOro BOCIIMTAHUS:

e — OpHUEHTAlMsA Ha NpUMEHEHHE (U3MUECKHUX 3HAHMM U1 peuIeHus 3a1ad B
o0JacTu OKpy’Kallleld Ccpenpl, IUIAHUPOBAHUSA TOCTYNKOB M OILIGHKH UX
BO3MOXHBIX ITOCJIEICTBHM JUIs1 OKPY KAIOILIEH CPEIbI;

e — OCO3HaHME IJI00AJBHOIO XapakTepa HKOJIOIMUYECKUX NpoOJIeM U MyTell ux
pelIeHuS;

e 8) ajanTranuM K M3MEHAIOIMMCH YCJIOBMAM COLUMAJIBHON ¥ NPUPOIHOH
Cpeasbl:

e — IOTPEOHOCTh BO B3aWMOJEWUCTBUM IIPU BBIIIOJIHEHUU HCCIECJOBAHUN U
IPOEKTOB (HU3MUECKON HAIMPaBIEHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUSAM
APYTHuX,

e — TIOBBIIEHUWE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MNPaKTUYECKYIO
NEeSATENbHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4HcIie (OPMYIUPOBATH
UJEH, TOHATHS, TUIOTE3bI O GPUBNUYECKUX 0OBEKTAX U SIBICHUSAX;

e — OCO3HaHME 1e(PULIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEN B 001acTH
buzuky;

e — IUIAHUPOBAHHUE CBOETO PAa3BUTHS B MPHOOPETEHUU HOBBIX (PUINYECKUX
3HAaHUM;

e — CTPEMJICHHE aHAJIM3UPOBATh U BBISIBJIATH B3aMMOCBS3U IPUPO/Ibl, OOLIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUIA;

e — OLEHKA CBOMX JCUCTBUM C Yy4YE€TOM BIIMSHHS Ha OKPYKAIOIIYIO Cpeny,
BO3MO>KHBIX TJI00ATBHBIX MOCIEICTBUN.

METANIPEIMETHBIE PE3YJIBTATbBI

B pesynpTaTe ocBOeHHS TporpamMmbl 1Mo (U3MKE HA YPOBHE OCHOBHOTO
ob1iero oopazoBaHus y oOydJaromierocs 0yayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONIIE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC 1eUCTBU,
KOMMYHUKATUBHBIC  YHUBEPCAJIbHBIC  Y4eOHBIC  JCHCTBUS,  PETYJISTUBHBIC
yYHUBEpCAIbHBIC yIeOHbIE TCHUCTBUSI.

Ilo3naBaTe/ibHbIEe YHUBEPCAIbHbIE YUeOHbIE [1eiiCTBUSA

Ba3oBble Jjoruueckue AeicTBUSA:



eBBISBIIATD W  XapakTepU30BaTh CYIIECTBCHHbIE MPHU3HAKM OOBEKTOB
(s1BIEHUN);

e YCTaHABJIUBATh CYIIECTBEHHBIN MPHU3HAK KJIaCCU(DPHUKAIIUU, OCHOBAHUS IS
000011IeHNs ¥ CpaBHEHUS,

¢ BEISIBJIATH 3aKOHOMEPHOCTH W TPOTUBOPEUUS B paccMaTpUBaeMbIX (akTax,
JAHHBIX U HAOJIIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBJICHUSM;

¢ BBISIBIISITh MIPUUMHHO-CJICICTBEHHBIE CBSI3M MPU H3YYCHHH (PU3NIECKUX
SBJIGHUN M MPOIIECCOB, J€NaTh BHIBOABI C UCIOIB30BAHUEM JIETYKTUBHBIX
¥ MHIYKTUBHBIX YMO3aKIIOUEHUH, BBIABUIaTh TUIIOTE3bl O B3aUMOCBS3SIX
(U3NUECKUX BETUYNH;

¢ CAMOCTOATEIBHO BBIOMpATh CIOCO0 pelieHrs yueOHOoM (pu3ndeckon 3a1adu
(cpaBHEHHME HECKOJbKHX BApUAHTOB pEIICHHs, BBIOOp Haubosee
MOJIXO/ISIIETO ¢ yYETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPHEB).

ba3oBrble uccienoBare/ibCKue 1eHCTBUA:

* ICIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKII HHCTPYMEHT ITO3HAHMS,

¢ IPOBOJUTH 10 CAMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY OIBIT, HECIIOKHBIM
¢u3nyecKuil SKCIEPUMEHT, HEOOJIBIIOE UCCIeN0oBaHHe (PU3UIECKOTrO
SIBJICHUS;

¢ OIICHMBATh HAa MPUMEHUMOCTh M  JIOCTOBEPHOCTh  HMH(OPMALHUIO,
MOJYYEHHYIO B XOJI€ UCCIIEIOBAHUS WM KCTIIEPUMEHTA;

¢ CAMOCTOATEIBHO (HOpMYIHpPOBaTH OOOOIIEHUS M BBIBOJIBI MO pe3yjbTaTaM
POBEAEHHOTO HAOIIOICHUS, OIIBITA, UCCIICIOBAHMS;

* IPOrHO3UPOBATh BO3MOXKHOE JalIbHEIIee pa3BUTHE (PU3MUECKUX MTPOIIECCOB,
a TaKk)Ke BBIJBUTaTh MPEAION0KEHNU 00 X Pa3BUTUH B HOBBIX YCIOBUSIX U
KOHTEKCTaXx.

Pabora ¢ nungopmaumeii:

o IPUMEHSATH PA3IUYHBIE METOJbI, HHCTPYMEHTHI M 3alpOChl IpPU TOUCKE U
orbope MH(OPMAIMM WU JAHHBIX C Y4YETOM MPEATIOKEHHON ydeOHOM
bu3ngeckoit 3a1a4u;

e AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HH(OPMALIUIO
pa3IMYHBIX BUAOB U (HOPM IpeICTaBICHHUS,

¢ CAMOCTOSITEJIBHO ~ BBIOMpAaTh  ONTHUMANbHYIO  (GOpMY  IpeACTaBICHUS
UHpOpMALIMM W WJUIIOCTPUPOBATH pElIaeMble 3a/add  HEeCJIOKHBIMU
CXeMaMH, AUarpaMMaMu, HHOU rpadUKoi U MX KOMOMHALIUAMHU.

KoMMyHHKATHBHBIE YHHBepcalbHble YueOHbIe 1eliCTBHUS:

eB Xo7e OOCYXIeHHS Y4yeOHOro Marepuana, pe3yJIbTaTOB J1a0opaTOPHBIX
paboT 1 MPOEKTOB 33aaBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMOil TEMbI U
BBICKa3bIBaTh HJIEW, HAICJICHHBbIE Ha pEIICHHE 3aJauyd U IOAJIEep>KaHHe
0J1aro’keaTeIbHOCTH OOIICHUS,



¢ COTIOCTABIISITH CBOM CYXKJEHHSI C CYKICHUSMH JAPYTHX YYaCTHHUKOB JIHANOTa,
0oOHapyXUBaTh Pa3INYHe U CXOACTBO MO3UIIHII;

e BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MTUChbMEHHBIX TEKCTAX;

o TyOJIMYHO TMPEJCTABIATH PE3YJIbTAThl BBINOJHEHHOTO (PU3NYECKOIO OIbITa
(9KCIIepUMEeHTa, UCCIIEAOBAHMS, TPOCKTA);

e IOHUMATh M MCIIOJIb30BAaTh NMPEUMYIIECTBA KOMaHAHON M MHJIUBUYyaTbHOM
paboTHI IPU PEIICHUH KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

e IPUHUMATD 1I€JI1 COBMECTHON JIEATEIBHOCTH, OPIraHU30BBIBAThH JEHCTBUS IO
e€ JOCTW)KEHHUIO: pAaCHpeleNiaTh poJid, OO0CyXJIaThb TPOLECCh U
pe3yabTaThl COBMECTHOM pabOThI, 000011aTh MHEHHS HECKOJIBKUX JIFO/ICH;

¢ BHITIOJIHATH CBOIO 4acTh pabOThl, JOCTUTas KaueCTBEHHOTO pe3yibTara Io
CBOEMY HANpaBJICHUIO M KOOPIWHUPYS CBOM JCHCTBHS C APYTUMHU
YJIeHaMU KOMaHIbl;

¢ OIICHMBATh KAa4YeCTBO CBOETO BKJaJa B OOMIMI HPOAYKT MO KPUTEPUSAM,
CaMOCTOSTENBHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMMOICHCTBUSL.

PeryasiTuBHbIe YHMBepcaJbHbIe Y4eOHbIe 1eHCTBUSA

Camoopranusanus:

e BBISIBJISITH IIPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsX, TPEOYIOIIUX JJIs
peteHust GU3NUecKux 3HaHUU;

e ODUEHTUPOBATBHCS B PA3IMYHBIX  MOAXOAAX  NPHUHATUS  pEUIeHUM
(MHIUBUAYyaJIbHOE, TPUHATHUE PEIICHUS B TPYINE, NPUHITHE PEIICHUN
IpyIIoN);

e CAMOCTOSITEILHO COCTABJISITh QJITOPUTM pEIlIeHUs] (PU3NYECKON 3aauu WU
nJlaHa HCCIEAOBaHUS C Y4ETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh IIPEIIaracMbi€ BAPUAHTHI PEIICHU;

e ICTIATh BHIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

e 1aBaTh aJICKBATHYIO OIICHKY CUTYallUU U MpeAJiaraTh IUIaH €€ U3MEHEHUS;

¢ OOBSICHATh  MNPUYUHBI  JOCTHXKEHHMS  (HEJOCTHKEHHS)  pe3yJbTaToOB
NEATEIHLHOCTH, JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY;

¢ BHOCUTh KOPPEKTUBBI B JEATEIHHOCTh (B TOM YHCJIE€ B XOJ BBITOJTHCHUS
¢u3nYecKOro HMCCIEOBaHMUS WJIM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSITEIBCTB, W3MEHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OIIUOOK,
BOZHHUKIINX TPYJIHOCTEMH;

e OLICHUBATh COOTBETCTBHE Pe3yJIbTaTa LEJU U YCIOBUSIM;

e CTaBUTH ce0s1 HA MECTO JAPYTOTO YEJIOBEKa B XOJ€ CIOpa WM AUCKYCCHUU HA
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JAPYToro;



e IPY3HABATh CBOE MPABO HA OLIMOKY MPH pelIeHUH GU3NUECKUX 3a]a4 WIH B
YTBEPKICHUSIX Ha HAYYHbIE TEMBI U TAKOE K€ MPABO JPYTroro.

ITPEAMETHBIE PE3YJIBTATDBI

K xonIy oOyuenus B 7 Kjacce peMETHbIC pE3yIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUM:

e ICTI0JI30BaTh MOHATUS: (PU3UYECKUE U XUMHUYECKUE SBJICHUS, HAOIIOACHUE,
IKCIIEPUMEHT, MOJIEb, THIIOTE3a, EAUHUIBI (DU3UIECKUX BEIUYUH, aTOM,
MOJIEKyJIa, arperaTHble COCTOSIHUSI BellecTBa (TBEPHOE, KHUIKOE,
ra3zoo0pa3Hoe), MeXxaHHn4ecKoe JIBMKeHHe (paBHOMEpPHOE, HEpaBHOMEPHOE,
NPSMOJIMHEWHOE), TPAaeKTOpHs, PAaBHOJACUCTBYIOIIAA CHUJa, Jeopmarus
(ympyras, TiacTudeckasi), HeBECOMOCTb, COOOIIAIONTUECS COCY/IbI;

e paznuuaTh sBiCHUS (AudQy3us, TETUIOBOE NBIKCHHE YAaCTHIl BEIIECTBA,
PaBHOMEpPHOE  JIBM)KCHUE, HEPABHOMEPHOE  JBWXKEHUE, HHEPLUS,
B3aMMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEJ C 3aKPEIUIEHHOW OCBHIO
BpAIlICHUSI, IEpEava aBJICHUS TBEPABIMU TEJIaMU, KUJKOCTIMHU U ra3aMH,
aTMOC(epHOE MaBJICHHWE, IUIABAHHWE TEJ, MNPEBPAIICHUS MEXaHUYECKOU
SHEPIruM) MO ONUCAHUIO UX XAPAKTEPHBIX CBOICTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

e paCIO3HABATh  MPOSIBJICHUE  MU3YYCHHBIX  (U3UYECKUX  SIBJICHMH B
OKpY)XalollleM MHUpPE, B TOM 4Yucje (U3NUeCKue SBJICHUS B MPHUPO/IE:
MIPUMEPHI JIBMKCHUSL C PA3JIMYHBIMUA CKOPOCTSIMM B KUBOM W HEKHBOU
MPUPOAE, NEUCTBUE CUJIbl TPEHHS B MPUPOJE U TEXHUKE, BIUSIHUE
aTMOC(EpHOI0 JaBJICHUS Ha XKUBOW OpraHW3M, IJIaBaHUE PBIO, phlYaru B
TeJie YeJIOBEKa, IMPHU 3TOM NEPEBOIUTh MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJICIIATH CYIICCTBEHHBIC CBOMCTBA (MPU3HAKN) (U3UYECKUX SIBICHU;

e ONTMCHIBATh M3yYCHHBIE CBOMCTBA TEN U (PU3MUECKHE SIBIICHUS, HUCIIOIB3YS
bu3ndeckre BeTuInHbI (Macca, 00bEM, TIIOTHOCTH BEIIECTBA, BPEMS, My Th,
CKOPOCTh, CPEIHSISI CKOPOCTh, CUjla YIPYrOCTH, CUJIa TSXKECTH, BEC Tea,
cuia  TpeHus, JAaBleHue  (TBEPAOro  Tena, KUIKOCTH, Trasa),
BBITAJKUBAIOIIAsl CUJIa, MEXaHW4YecKas padoTa, MOUIHOCTh, IJIEYO CHUJIbL,
MOMEHT CWIbl, KO3Q(HUIMEHT TMOJE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETUYECKasi M MOTEHIMalbHAs YHEPTHsi), NPU OMUCAHUM MPABHIBHO
TpakToBaTh  (PU3UYECKUM  CMBICI  HUCIIOJB3YEMbIX  BEIWYUH, HX
0003HAaYEHUS U EIUHUIBI (U3UUYECKUX BEIMYMH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIONINE JTAHHYIO (PU3UUYECKYIO0 BEJIMYHMHY C JAPYTHUMH BEIUYHHAMM,
CTPOUTH TPpaPUKN N3YIECHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEJINYNH;

e XapaKTEpPU30BaTh CBOWCTBA TeJ, (HU3WYECKUE SBJICHUS U IPOILECCHI,
WCIIOJIb3Ys TIpaBUia CJIOKEHMs CUJl (BJOJb OJHOW MpsiMOit), 3akoH ['yka,



3akoH Ilackans, 3akoH Apxumena, mpaBUiIO paBHOBecHs pbryara (0J0Ka),
«30JI0TO€ IIPAaBUJIO» MEXAHUKHM, 3aKOH COXPAaHEHUs MEXAHUYECKOU
SHEPruM, TPU H3TOM JaBaTh CJOBECHYIO (OPMYIUPOBKY 3aKOHA U
3alMChIBATh €70 MAaTEMAaTUYECKOE BBIPAKEHHE;

e O0BSCHATh PU3NYECKHE SIBJICHHUS, MPOLECCHl U CBOMCTBA TEJl, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallul NPAKTUKOOPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBIISITh TTPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTHYECKHX IIAaroB C OMOpPOM Ha 1—2 M3y4yeHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUM, (PU3NUYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

e pelaTh pacuéTHbIe 3aa4u B 1—2 neHCTBUS, UCTIONB3YS 3aKOHBI U (POPMYJIHI,
CBsI3bIBAIONIME (PU3UYECKUE BEIMYMHBL: Ha OCHOBE aHa/IW3a YCJIOBUSA
3aJaud  3alMChIBaTh KPAaTKOE YCIIOBUE, TMOJACTABIATh (hU3HUECKHE
BETUYUHBI B (HOPMYJIBI M TPOBOJAUTH PACUYETHI, HAXOAWTH CIPABOYHBIE
JaHHbIE, HEOOXOUMBbIE JJIA pEUIeHUs 3a/1a4, OLEHUBATh PEATHUCTUYHOCTh
MOJTy4YeHHOU (PU3UUECKOM BEJTUYNHBI;

e pacIio3HaBaTh MPOOJEMBI, KOTOPbIE MOYHO pEUIUTh IpPU OMOLIU
($u3NYECKUX METOAOB, B ONMCAHUH UCCIIEI0BAHUS BBIIETSATH MPOBEPSIEMOE
npeanoioxkenue  (Tumoresy),  pa3ivyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJIbTaT, HAXOAUTh OIIUOKK B XOJE OIbITa, JeJaTh
BBIBO/IBI T10 €T0 pe3yJIbTaTaM;

¢ IPOBOJIUTH OTIBITHI 110 HAOMIOAECHUIO (PU3NUECKUX SBJICHUN WIH (PU3NIECKUX
CBOICTB Ted: (OpMYyIUPOBATH MPOBEPSiEMbIE MPEINOIOKEHUs, COOUPAThH
YCTaHOBKY U3 MPEJI0KEHHOI0 000pYyIOBaHMS, 3alUChIBATH XOJI OIbITa U
(GbOopMyIMpPOBATH BHIBO/IBI;

e BBITIOJIHSITH IIPSIMBIE U3MEPEHUS PACCTOSHUS, BDEMEHH, MACChI Tella, 00bEMa,
CUJIBI W TEMIIEpaTypbl C WCIOJb30BAaHUEM AaHAJIOTOBBIX U IH(PPOBBIX
npuOOpOB, 3amUChIBaTh IOKa3aHWs MpUOOPOB C YUETOM 3aJlaHHOU
a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

o MPOBOJINTH HCCIIEOBAHUE 3aBUCHUMOCTU OJHOW (YU3UYECKOW BEIIMUUHBI OT
JIpPYrol ¢ HCHOJb30BAHUEM IMPSMBIX H3MEPEHUN (3aBUCUMOCTH MYTH
PAaBHOMEPHO JABWXKYILETOCA Tela OT BPEMEHHM JBWKECHMS TEJa, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Tejia, KadyecTBa 00pabOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHHUSA OT IUIOLIAN CONPUKOCHOBEHUS TEJ, CUIIbI
YOPYTOCTH OT YUIMHEHHS TPY>KUHBI, BBHITAIKUBAIONICH CHIIBI OT 00BhEMaA
IOTPYKEHHOM YaCTH TeJa U OT IUIOTHOCTHU KXUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT IIyOHHBI, HA KOTOPYIO MOTPY>KEHO TeJO, YCIOBUN
IJIaBaHUs TeJ, YCJIOBUU paBHOBecHsl pblyara v OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  YYEOHOTO UCCIIEIOBaHMS, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUsI, CIEAys NPEIIOKCHHOMY IUIaHy, (PUKCHpPOBATh



pe3yabTaThl MOJTYYEHHOW 3aBUCHUMOCTH (DU3MUYECKUX BEIMYMH B BHUJE
NPEUIOKEHHBIX TAOMUI] U TPapUKOB, JEJAaTh BBIBOJABI 10 PE3yJbTaTaM
UCCIICIOBAHMS,

¢ [IPOBOJIUTh KOCBEHHbIE M3MEpEHUs] (U3NYECKUX BEIMYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPIOrO Teja, CHJIA TPEHHUS CKOJBKECHHUS,
JaBJICHUE  BO3MyXa, BBITAIKWBAMOINAS  CHJIA, JCHCTByIOIas  Ha
NOTPY>KEHHOE B JKHUIKOCTh TeNo, KO3(pHIMEHT MOIe3HOro neicTBUs
NPOCTBIX MEXaHU3MOB), CIeAys TMPEIIOKCHHON WHCTPYKIMH: TPH
BBIIIOJIHEHUN HW3MEPEHUH coOUpaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBIYUCIIATH 3HAUEHUE NCKOMOMW BEJIIMYHHBI;

e COOJIO/IATh MIpaBWJIa TEXHUKU 0€30MacHOCTH MpH padoTe C J1adopaTOPHBIM
o0opyIoBaHUEM;

e YKa3bIBaTh MPHUHIIUIIBI ACUCTBHUS IPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETpP, AMHAMOMETp, COOOUIAIOIIMECs COCYAbl, OapoMeTp, pblyar,
TOJIBM)KHBIN U HETIOABMKHBIN OJIOK, HAKIIOHHAS! MJIOCKOCTD;

e XapaKTEepU30BaTh TMPUHIUIBI  JCUCTBUS  U3YyYEHHBIX TNPUOOPOB U
TEXHUYECKHX YCTPOHCTB C OIMOpPOM HAa WX ONUCAaHHA (B TOM YHCIE:
HNOJIIMITHUKY, YCTPOMCTBO BOJOMPOBOZA, THAPABIMYECKUNA Ipecc,
MaHOMETp, BHICOTOMED, MOPIIHEBOI HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
0 CBOICTBax (PU3MYECKUX SIBICHUH M HEOOXOaUMble (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

o IPUBOJIMTH TPUMEPHI (HAXOAUTH HHPOPMAIHIO O TIPUMEPAX) TPAKTUIECKOTO
UCTOJb30BaHUsl (PU3MUECKUX 3HAHUM B TIOBCEJHEBHON IKU3HU IS
obecrieyeHrss 0O€30MAaCHOCTM TP OOpalleHuu ¢ TIpudopamMu U
TEXHUYECKHUMH YCTPONCTBAMHU, COXPAHEHHUS 370POBbS U COOIIOJCHHUS
HOPM SKOJIOTUIECKOTO TIOBEACHHUS B OKPY KAIOIIEH Cpee;

¢ OCYIIECTBJISATH OTOOpP HMCTOYHHUKOB HuH(popMmanuu B HMHTepHeTe B
COOTBETCTBUU C 33/IaHHBIM [TOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOINXCS
3HAHUH W TYTEM CPaBHEHUS PA3IMYHBIX HMCTOYHUKOB BBIIEISTH
MHPOPMAIIHIO, KOTOpasi SBISETCS MPOTHBOPEUMBOM MM MOXET OBITH
HEJIOCTOBEPHOM;

* ICIIOJIb30BaTh MPU BBIMOJIHEHUH YYEOHBIX 3aJaHUM HayYHO-IOIYJISPHYIO
auTeparypy  (usmueckoro conepikaHus, CIpPaBOYHbIE MaTepHalIbl,
pecypchl cetu MIHTEpHET, BlajeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeobpazoBaHusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

¢ CO3/1aBaTh COOCTBEHHBIE KPATKHUE MHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHMKOB MH(pOpMAIK (PU3UUECKOr0 COAEPIKAHUSA, B TOM
quciae MyOJUYHO JeaTh KpaTKhe COOOLIEHHS O pe3yjbTaTrax MpPOEKTOB
WIN y4eOHBIX WCCIICOBAaHUM, MPU 3TOM TPAMOTHO HCIOJIb30BAThH



U3YYEHHBIM TOHSATUIHBIMA amnmapaT Kypca (U3HMKH, COMNPOBOXKIATh
BBICTYIUUICHUE ITPE3CHTALUEH;

eTIPY BBIOJHEHUU YYEOHBIX TPOEKTOB M WCCJICAOBAHUM pacHpeesTh
00s13aHHOCTH B TPYyNIIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJayamMH,
CIEAUTh 3a BBINOJHCHUEM IUIAHA JCHUCTBHM, aJEKBATHO OLICHUBATh
COOCTBEHHBIM  BKJIaJl B  JCITCIBHOCTh  TPYNIBI,  BBICTPAWBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K xonIy oOyueHus B 8 Kkjiacce mpeMEeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAOITUXCSI YMEHUM:

* ICII0JIB30BAaTh TOHATHA: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE IBHKECHUE
aTOMOB U MOJIEKYJI, arpEraTHhIE COCTOSIHUS BEIIECTBA, KPUCTAIUIUYECKUE U
amop(HBIC TeNa, HACHIIICHHBIM W HEHACHIIICHHBIA MMap, BIAXHOCTDH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS SHEpPrus, TEIJIOBOM JBUraTelb,
AIIEMEHTAPHBIN JJIEKTPUUYECKUIN 3apsl, DIEKTPUUYECKOE IOJIE, IPOBOJIHUKN
Y JUDJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUYECKHUI TOK, MATHUTHOE MOJIE;

e pa3nMyYaTh SBJICHUS (TEIJIOBOE pACIIMPEHUE W CXKaTHhe, TeIulonepeaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KAMUJUISIPHBIE SIBJICHUS, HUCIIAPECHUE,
KOHJIEHCAIMsl, IUJIaBJIEHWE, KpUCTaJuIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepenaya (TemIonpoOBOIHOCTD, KOHBEKIIUS, U3IIy4YEeHHE),
ANEKTpU3alUs TEN, B3aUMOJEHUCTBUE 3apANIOB, NEHUCTBUS JIEKTPHUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aUMOJCKUCTBUE MArHUTOB, JCHUCTBUE
MarHUTHOTO TMOJISl HA MPOBOJHUK C TOKOM, 3JIEKTPOMATHUTHAST UHIYKIIUS)
[0 OINHCAHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

e DACIIO3HABATh  MPOSBJICHHE  W3YYCHHBIX  (DU3WYECKUX  SBJICHHA B
OKpYXKaIOIeM MHpEe, B TOM 4YHCIe (U3NYECKUE SBICHHUS B TPHPOJC:
MIOBEPXHOCTHOE HATSDKEHUE M KANWULIPHBIE SBIECHHS B IPUPOJE,
KpUCTAJUIbI B mpuponae, usznydeHne CoJiHIA, 3amMep3aHUE BOJIOEMOB,
MOpCKHE Opu3bI, 00pa30BaHUE POCHI, TYMaHa, UHESI, CHETa, YJICKTPUICCKUE
SIBJICHUSI B aTMoc(epe, DJIEKTPUUECTBO JKUBBIX OPTraHW3MOB, MAarHUTHOE
nosie 3emiid, Jpeid TOJIFOCOB, POJIb MAarHUTHOTO TOJS JUIsl JKU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, MIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3NUECKHUX
SIBJICHUI;

e ONTMCHIBATh M3yYCHHBIE CBOWCTBA TEN U (PUBMUCCKHE SIBIICHUS, HUCIIOIB3YS
bu3nueckue BEIMUMHBI (TEMIIEpaTypa, BHYTPEHHSISI SHEPTHUsl, KOJTUYECTBO
TEIUIOThI, YJIE€JIbHAS TEIUIOEMKOCTh BEIIECTBA, YJAEJNbHAsA TEIUIOTA
IJIaBJICHUS, yJelbHas TeIJioTa NapooOpa3oBaHUs, ylelbHas TEIIoTa
CropaHusi TOIUIMBA, KOI(PQPUIMEHT TIOJIE3HOTO JEUCTBUS TETUIOBOMN



MAalIMHbI, OTHOCHUTEJbHAS BJIAXKHOCTH BO3/yXa, IEKTPUUYECKUH 3apsii,
cuja TOKa, 3JEKTPUYECKOE HANpSKEHHWE, CONPOTHUBIICHUE IPOBOJIHHUKA,
yAETbHOE  CONpOTHBIICHHWE  BellecTBa, padoTa U MOIIHOCTb
DJIEKTPUYECKOTO  TOKa), TpU ONMCAHMM MPABWIbHO  TPAaKTOBATh
(u3MYECKUN CMBIC]I HCIIOJIb3YEMbIX BEJIMYMH, O0O3HAUYEHUS U €IUHULIBI
Gu3NYeCKUX BEIUYUH, HAXOAUTH (HOPMYJbI, CBS3BIBAIOIIUE JTAHHYIO
($u3NYECKYI0 BENMYMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpapuku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;

e XapaKTEpU30BaTh CBOMCTBA Tel, (U3MUECKHE SBICHUS M IPOLECCHI,
UCIIOJIb3ysl OCHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO-KHUHETUYECKOW TEOpUU
CTPOEHHUS BEIIECTBA, MPHUHLMI CYNEPHO3ULHU IOJEH (HAa KAYECTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3akoH OMa /11 yJacTKa LEeNu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUChIBaTh €r0 MAaTEMaTHYECKOE
BBIPAXKEHUE;

¢ 00BSICHATH (HU3MUECKHE MPOLECChl W CBOICTBA TeJd, B TOM YHCIE U B
KOHTEKCTE CHUTyaluid MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTEPA: BBISBISATH
IPUYMHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 JTOrnyecKux
IIaroB C OMopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUYECKUX SIBJICHHI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THbIC 3a/1a4 B 2—3 NEWCTBUSA, UCIIONB3YS 3aKOHBI U (POPMYJIBI,
CBsI3bIBAIONIME (PU3NYECKUE BEIMYMHBL: Ha OCHOBE aHaIW3a YCIOBHUSA
3aJ1a4M 3allUChIBaTh KPATKOE YCIOBUE, BBIABIATh HEJOCTATOK JAHHBIX IS
pelIeHns 3aJauM, BbIOMpaTh 3aKOHBI M (POPMyJIbl, HEOOXOAUMBIE IS €€
pelIeHus, MPOBOAMTH PAacyYEThl W CPaBHUBATH IIOJIYYEHHOE 3HAYEHUE
(bu3nYECKOil BETMYNHBI C U3BECTHBIMU JaHHBIMU;

e pacro3HaBaTb IPOOJIEMBI, KOTOpPBIE MOYKHO PpELIUTh IPU HOMOUIU
(u3NYECKUX METO/IOB, MCIOJb3Yysl ONUCAHHE HCCIEIOBaHUS, BBIICIATH
IPOBEPSIEMOE NIPEANOIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpsAJKa
IIPOBENICHMSI HCCIIEIOBAHUS, A€JIaTh BHIBOJBL;

e IPOBOJIUTH OTIBITHI 110 HAOMIOAEHUIO (PU3MUECKUX SBJICHUN WM (PU3NIECKUX
CBOICTB TeJ (KaNnWJUISIPHBIE SBJICHUS, 3aBUCUMOCTb JaBJICHUS BO3/lyXa OT
ero o0béMa, TeMIIEpaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS M HAarpEeBaHUs
IpU U3TYYEHUU OT IBETa U3Iy4arolled (MOrjollarniei) MOBEPXHOCTH,
CKOPOCTh MCIIAPEHUSl BOJBI OT TEMIEPATYPbI >KUAKOCTH W IUIOMIANNA €€
IOBEPXHOCTH, JJIEKTpU3ALMS TeJl M B3aUMOJECHCTBHE DIIEKTPUUYECKUX
3aps70B, B3aUMOJICHCTBUE IIOCTOSIHHBIX MAarHWTOB, BU3yaJIM3aLMs
MarHMTHBIX MOJIEH OCTOSIHHBIX MAarHUTOB, IEHCTBUSI MAarHUTHOTO MOJISI HA
IIPOBOAHUK C  TOKOM, CBOMCTBA  JJIEKTPOMArHWTA,  CBOMCTBA



AJIEKTPOJBUTATENSI TIOCTOSSHHOTO TOKa): (OPMYJIMPOBATH IMPOBEPSiEMbIE
MIPEANOI0KEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYA0BaHMS,
OTIMCHIBATh XOJI OMBITa ¥ (POPMYIUPOBATH BBHIBOJIBL

e BBITIOJIHATH MPSMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHON BIaKHOCTH
BO3/yXa, CHJIbI TOKAa, HANpPSDKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB W JATYMKOB (PU3MYECKUX BEIUYWH, CPAaBHUBATH PE3YyJIbTATHI
WU3MEPEHUI ¢ yI€TOM 3aJIaHHON aOCOTIOTHON MOTPENTHOCTH;

e MPOBOJINTH UCCIIEIOBAHUE 3aBUCHMOCTU OJHOW (DU3UYECKOW BEIIMYUHBI OT
JIPYrol C  UCHOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUN  (3aBUCHMOCTH
CONIPOTHUBJIEHUS MPOBOJHUKA OT €ro JUJIMHBI, IUIOIIAJHA IIONEPEYHOIO
CEUCHMS U YAECIBbHOIO CONMPOTUBJIEHUS BELIECTBA MPOBOJIHUKA, CHJIBI TOKA,
UIYIIErO0 4epe3 IMPOBOAHUK, OT HaNPsHKEHWsT HAa  IPOBOJHUKE,
WCCIIEIOBAHUE TMOCJIEAOBATEIIBHOTO W NAapajUyIEJIbHOTO COEAWHECHUU
MPOBOJHUKOB): IJIAHUPOBATh MCCIEIOBAaHUE, COOUpaTh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIeAys NPEeasoOKeHHOMY IUIaHy, (PUKCHpPOBATh
pe3yNbTaThl TIOJYYCHHOW 3aBUCHMOCTH B BHUIE TaOIUI] W TPpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTATAM UCCIEA0BAHUS,

o IPOBOJINTh KOCBEHHbIE U3MEpPEHUs] (U3UUYECKUX BEJIUYUH (yAenbHas
TEMJIOEMKOCTh  BEILIECTBA, COMNPOTUBJIEHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKA): IJIAaHUPOBATH U3MEPEHHUs, COOMpaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY, CIEIysl MPEAJIOKEHHON MHCTPYKIHH, U
BBIYUCIISITh 3HAYEHUE BEJIMUUHBIL;

e COONIOAATH TMpaBWjla TEXHUKU O€30MaCHOCTU MpU paboTe ¢ JadopaTOPHBIM
000pyI0BaHUEM;

e XapaKTEPU30BaTh NPHUHIIUIBLI  JACHCTBUS  W3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX oOmucaHuss (B TOM YHCIIE:
CUCTEMa OTOIUICHHSI JJOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETUHUK DJIEKTPUUYECKOW IHEPTHH, 3JIEKTPOOCBETUTEIIbHBIC
pUOOPHI, HATPEBATEIBHBIC AIEKTPONPHUOOPHI (MPUMEPHI), IITEKTPUICCKUE
MPEJOXPAHUTEIIN, FJIEKTPOMATHUT, 3JIEKTPOJIBUTATENIb NOCTOSIHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOWCTBAX (PU3MUYECKHUX SIBJICHUH U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

e PACIO3HABATh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIbHBIE
npuOOpsl O CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM (SKUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBHUraTelib BHYTPEHHErO
CropaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
LENEN C MOCAEA0BATEIbHBIM U MAapasuIeIbHbIM COEAUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS DJIEMEHTOB AJIEKTPUUECKHUX 1IEeTeH;



e IPUBOJIUTH IPUMEPHI (HAXOAUTH HHPOPMALIHIO O TIPUMEPAX) IPAKTUIECKOTO
UCIOJb30BaHUSl (PU3NYECKUX 3HAHUW B TIOBCEIHEBHOM >KM3HHU MJIs
oOecrieyeHust 0e30macHOCTH TpU  oOpaimieHHMH ¢ [OpudbopamMu U
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHHUS 370pPOBbS U COOJIOJCHUS
HOPM 5KOJIOTUYECKOT0 TIOBEACHHUS B OKpY>KaIOIIeH cpee;

e OCYILIECTBIIATH MOUCK UH(OpMAIK Pu3ndeckoro coaepsxanus B MuTepuere,
HAa OCHOBE HMEIOLIMXCS 3HAHUW M MyTEM CpPaBHEHHUS JIOMOJHUTEIbHBIX
UCTOYHUKOB BBIAETATH HHPOPMALIMIO, KOTOpas SBISETCS MPOTUBOPEUNBOIMA
WM MOXET OBITh HEJJOCTOBEPHOM;

* ICIIOJIb30BaTh MPU BBHIMOJIHEHUH YYEOHBIX 3aJaHU Hay4YHO-IOIYJISPHYIO
auTepaTypy  (pU3MUECKOro CoAepXKaHHs, CIPABOYHbIE MaTEpHUAbI,
pecypcsbl cetu MIHTepHET, BlajeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

*CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U KpaTKUE YCTHBIE COOOLICHHS,
0000mas uHQOpMALMI0O U3 HECKOJbKMX HCTOYHUKOB (HU3UUYECKOTO
COJIEp)KaHUsA, B TOM 4YHCIE MYOJUYHO NPEACTABIATh PE3YJIbTATh
IPOEKTHOM WJIM HCCIIEeIOBATENIbCKON EATEeIbHOCTH, P 3TOM I'PaMOTHO
UCTOJIb30BaTh HM3YYCHHBI TMOHATUHHBIA ammapar Kypca (U3HKH,
COIIPOBOXKJATh BBICTYIJICHHE MTPE3CHTAIUCH;

eIIpM BBIIIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEIOBAHUN (U3NIECKUX
IPOLIECCOB pacCHpeeisaiTh OOS3aHHOCTH B TPYyNIEe B COOTBETCTBUU C
MOCTaBJICHHBIMU 33J]a4aMH, CJIECIUTH 32 BBHIMOJIHEHUEM IUJIaHA JCHCTBHUM U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIEHMBATh COOCTBEHHBIM BKJIaa B
JesITeIbHOCTD TPYIIbI, BHICTPAauBaTh KOMMYHHUKATUBHOE B3aMMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHIly o0yuenust B 9 kjacce npeMeTHbIE Pe3yabTaThl Ha 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh c(POPMUPOBAHHOCTh Y OOYUAIOIIMXCSI YMEHHUI:

¢ ICIIONIb30BAaTh  TOHATHS: CHUCTeMa OTcuéra, MaTephalibHas TOYKa,
TPACKTOPHS, OTHOCUTEIILHOCTh MEXaHUYECKOTO ABMXKEHHMS, Aedopmarius
(ympyrasi, IMjacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIIBHOE YCKOPEHUE,
HEBECOMOCTh M IEperpy3Ku, LEHTP TAKECTH, aOCOTIOTHO TBEPAOE TEIO,
LEHTP TSKECTU TBEPJOTO Telsla, paBHOBECHE, MEXaHUYECKUE KOoJeOaHUs U
BOJIHBI, 3BYK, HMHQPa3BYK U YJIbTPa3BYK, 3JEKTPOMATHUTHBIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1ajJbHO30PKOCTb,
CHEKTPHl UCITyCKAHUS U TOTJIOIIEHUS, anb(a, OeTa- U raMMa-u3Iy4deHHUs,
U30TOIIBL, SIIEPHAsI DHEPTETUKA;

epa3nuyaTh SIBICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
IBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE MABIKEHHE, CBOOOIHOE
naJicHue TeJ, PABHOMEPHOE JIBHKEHHE MO OKPYKHOCTH, B3aUMOJCHUCTBUE



TN, pEaKTUBHOE ABW)KCHHE, KOJjieOaTelnpbHOE IBMKCHHE (3aTyXarolue |
BBIHYKJICHHBIE KOJICOaHMsI), PE30HAHC, BOJIHOBOE JBWKEHHUE, OTPAXKCHUE
3ByKa, MPSMOJIMHEWHOE PacCIpOCTPaHEHUE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKCHHUE CBETA, Pa3ioKeHHe OeJIoro CBeTa B
CHEKTp M CJIOXCHHE CHEKTPAJbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsI PAJAMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIEKTpa
W3ITYYEHHMSI) TI0 OMTMCAHUIO X XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOITUX JaHHOE (PU3NUECKOE SBIICHUE;

epacrio3HaBaTh MPOSBICHHE  W3YYCHHBIX  (U3NYCCKUX  SIBICHUUA B
OKpy)XaromeMm Mupe (B TOM dYHuclie (U3NYECKUE SBICHHS B MPHUPOJIE:
MIPWINBBI M OTIIUBBI, ABMKEHNE T1aHeT COTHEYHOW CUCTEMBI, pEaKTUBHOE
JBIDKEHWE OJKUBBIX OPraHU3MOB, BOCTIPHUATHE 3BYKOB JKMBOTHBIMU,
3eMJICTPSICEHUE, CEHUCMUYECKHWE BOJHBI, I[yHAMH, 5XO0, IIBETa T,
ONTUYECKUE SIBJICHHUS B MPHUPOJAE, OMOJOTHYECKOE JCUCTBHE BUIUMOTO,
yIbTPaUOIETOBOTO M PEHTTCHOBCKOTO H3JIYYCHHH, €CTECTBEHHBIN
pagMOaKTUBHBIN (OH, KOCMHUYECKUE JIy4d, PAJTUOAKTHUBHOE H3ITYyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE DPAJIMOAKTHBHBIX W3JIyUYeHUNH Ha
OpraHW3M 4YeJIOBEKa), MPH ATOM TEPEBOAWTHh NPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3NUECKUX
SIBJICHUU;

e ONTMCHIBATh M3yYCHHBIE CBOMCTBA TEN U (PU3MUECKHE SIBIICHUS, HUCIIOIb3YS
dbu3ndeckue BENWYWHBI (CPEIHSsI U MTHOBEHHAs CKOPOCTh Teia TpH
HEPaBHOMEPHOM JIBMIKEHHH, YCKOPEHHE, MepeMelIeHne, MyTh, YIJIOBas
CKOPOCThb, CHJIa TPEHHS, CWJa YIPYrOCTH, CHJIA TKECTH, YCKOPEHHE
CBOOOJTHOTO TMANIEHUs, BEC Tela, HUMITYJIbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DHEPTHsl Tena,
MOJTHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIMAIbHAS DHEPTHUS CXKATOU
NPYXUHBI, KHHETHYECKash JHEPrusi, IOJHAs MeXaHWYecKas DSHEprus,
MEePUOJT M YacTOTa KOJIeOAHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTeNb MPEIIOMJICHUS CPEbl), TIPH OMHCAHUU
MPaBUJIILHO TPAKTOBATh (PU3MUECKUI CMBICT HCTOIb3YEMbIX BEIUYHH,
0003HAYCHHUSI W EIUHUIBI (QU3MUYECKUX BEITUYHMH, HAXOAUTh (POPMYIIBI,
CBSI3BIBAOIIME JAaHHYIO (PU3NYECKYIO BEJMYMHY C APYTHUMH BEIIMYMHAMH,
CTPOUTH TPpaPUKN N3YIECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYNH;

e XapaKTEPU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS U MPOIIECCHI,
UCTIONB3YSl 3aKOH COXPaHEHUs DHEPIrHH, 3aKOH BCEMHUPHOTO TITOTCHHSI,
NPUHIUAIT CYMEPHO3UIMK CHJI, MPUHIMI OTHOCHTENbHOCTH [ amumies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHS WUMITYJbCA, 3aKOHBI OTPAXCHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHHMSI 3aPsI0BOTO U MACCOBOTO YHCET



IpU SIIEPHBIX peakUuusX, NpU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHa ¥ 3alMChIBATh €r0 MaTeMaTUYECKOE BHIPAKEHUE;

¢ 00BSICHATHh (DU3MUECKHE MPOLECChl W CBOICTBA TeJd, B TOM YHCIE U B
KOHTEKCTE CUTyalluid MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTEpa: BBISBISAThH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUHYECKUX
[IaroB C OMOPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (IM3MUYECKUX SIBICHHI,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

e pellIaTh pacyETHBIEC 3a/1a4M (OMUPAIOIIHUECS HA CUCTEMY U3 2—3 YpaBHEHUN),
UCIIOJIb3YsI 3aKOHbI U (POPMYIIbI, CBA3BIBAIOUIUE (DU3UUECKUE BEIIUYUHBI:
HAa OCHOBE aHallM3a YCJOBHUS 3a/lauyd 3alMCbIBaTh KPAaTKOE YCJIOBHE,
BBISIBIISITH HEIOCTAIONINE WM W30BITOUYHBIC JTAHHBIC, BEIOMPATh 3aKOHBI U
dbopMyIibl, HEOOXOAUMBIE JJISl PEIICHHUs, TPOBOAUTH PACUETHI M OLICHUBATH
PEATMCTUYHOCTD MOTYYEHHOTO 3HaYCHUS (PU3NUECKON BEJTMUHHBI,

e paCIiO3HaBaTh MPOOJEMbI, KOTOPbIE MOMHO pEUIUTh MpPU TTOMOLIU
bu3MYEeCKUX METOOB, MCIMOJb3ysl OMHCAHUE HCCIEIOBAHUSA, BbIICISThH
IpOBEPSIEMOE MPEINOJIOKEHUE, OICHUBATh MPABHWIBHOCTh IOPAJIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JEJlaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOMIOJEHUHN U OIBITOB;

e IPOBO/IMTH OMBITHI IO HAOIOICHUIO (PU3UUECKUX SIBICHUN UK (PU3NYECKUX
CBOMCTB Tell (M3yuyeHUE BTOpPOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHUS
SHEPrUH, 3aBHCUMOCThH MEpuoJa KoyieOaHUil MPY>KUHHOTO MAasTHUKA OT
Macchl Tpy3a M KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTb OT AMILIUTYIbI
MajbIX  KoJieOaHWW,  MPAMOJMHEHHOE  pacHpoCTpaHEHUE  CBETAa,
pasiiokeHue 0enoro CBeTa B CHEKTP, U3yUYEHHUE CBONCTB M300pa’KeHUs B
MJIOCKOM 3€pKajie U CBOWCTB HM300paKeHUsSI MpeaMeTa B coOuparomiei
JUH3E, HAOIIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOSTENIbHO  COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
o00OpyOBaHWs, ONHCHIBATH XOJ  ONbITa W  €ro  pe3yJbTarhl,
(GbOopMyIMPOBATh BHIBO/IBI,

¢ IPOBOJUTH MPU HEOOXOAMMOCTH CEpPUI0 MPSMBIX H3MEPEHHM, OMpeesiss
CpeaHee 3HA4YCHHE H3MEpsieMON BeIMYMHbI (POKYCHOE pacCTOsSHHE
cobuparoieid JIMH3bI), OOOCHOBBIBATH BBIOOp cHoco0a U3MEpEeHUs
(M3MepUTeNbHOTO MpUbdopa);

¢ IPOBOJUTH  HMCCIEAOBAHHWE 3aBUCHUMOCTEH (PU3UYECKUX BEIUYUH C
UCIOJb30BAaHUEM NPAMBIX HM3MEPEHUH (3aBUCUMOCTb MYTH OT BPEMEHH
Ipy PaBHOYCKOPEHHOM JIBJKEHMHM O€3 HaudaJbHOM CKOpPOCTH, Mepuoja
KOJIeOaHMI MaTeMaTU4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yrila OTpa)KE€HUs CBETa OT yIJla MaJIeHus U yrjia MpejoMJIeHHUs OT yria
NaJieHus): IJIaHUPOBaTh HCCJIEIOBAaHUE, CAMOCTOSITENIBHO COOUpPAThH



YCTaHOBKY, (PUKCHUpOBaTh pE3yNbTaThl TOJYYEHHOW 3aBUCHMOCTH
bu3nYecKuX BEIVMYWH B BHUJIC TAaONWIl U TpapuKOB, NeJIaTh BBIBOIBI IO
pe3yJpTaTaM UCCIeI0BaHus;

¢ IPOBOJIUTh KOCBEHHBIC HW3MEpPEHUs (PU3NYSCKUX BEIMYUH (CPEIHSS
CKOPOCTh M YCKOpPEHHE Tella TpH pPaBHOYCKOPECHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOIO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPHUIUESHT
TPEHUS CKOJBKCHHS, MEXaHHuecKas paboTa M MOIIHOCTb, YacToTa H
nepuoa KojeOaHWH MaTeMaTHYecKoro MW MPYKMHHOTO MAasTHUKOB,
ONTHYECKass CWwia CcoOuparomield JIMH3BL, PATUOAKTHBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh KCIEPUMEHTAIBHYIO YCTaHOBKY WU
BBITIOJIHATh U3MEPCHUS, CIEIys MPEUIOKEHHON WHCTPYKIINU, BBIYUCIISATH
3HaYCHHE BEIIMYMHBI U aHATM3UPOBATH MOTyUYECHHBIE PE3YNIbTAThI C YUYETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUM;

e COOITIO/IATh TIpaBWJIa TEXHUKU 0€30MacHOCTH MpH paboTe C J1adopaTOpHBIM
000pyI0BaHUEM;

epa3aMyUaTh OCHOBHBIC TPU3HAKH U3YUYECHHBIX (PU3NYECKUX MOJEICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOYCUHBIH HCTOUYHHUK
CBeTa, Jy4, TOHKas JIMH3a, IUTAHETapHas MOJENb aroMa, HYKJIOHHas
MOJIeTTb aTOMHOTO SJIpa;

e XapaKTepU30BaTh MPUHIUMBI  JEHCTBUS  HM3YyYEHHBIX MNPHUOOPOB M
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HUX OMNHCAHHUA (B TOM YHCIHE:
COUJOMETp, NaTYUKH TOJIOKEHHUS, PACCTOSHUA M YCKOPEHHs, DaKeTa,
9XOJIOT, OYKH, TEpHUCKol, ¢oToanmapar, ONTHYESCKHE CBETOBOIBI,
CIEKTPOCKOI, JO03MMETp, Kamepa BmuibcoHa), HCHONB3ysS 3HAHHS O
CBOMCTBaX (U3MYECKUX SBICHUM U  HeoOXonumble (hU3HUECKHE
3aKOHOMEPHOCTH;

¢ ICTIOJIB30BAaTh CXEMbl M CXEMATHUYHBIC PUCYHKH W3YYCHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJOTHUECKUX IPOIECCOB
OpU pPElICHUH Yy4eOHO-MPAKTHUECKUX 3a/1ay, ONTHYECKHUE CXEMBI IJis
MOCTPOCHHUS N300paKEHH B IMJIOCKOM 3€pKajie U COOMpAroIIeil TUH3E;

o IPUBOIUTH IPUMEPHI (HAXOIUTH HHHOOPMAITUIO O IPUMEPAX ) TTPAKTUIECKOTO
UCTIONb30BaHUsl (U3NYCCKUX 3HAHWKA B TIOBCEIHEBHON JKWU3HHU MJIs
obecrieyeHrss 0O€30MAaCHOCTH TIpU  OOpalleHuH ¢ TOpudopamMu U
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHHUS 3/I0pPOBbS U COOJIOJCHHUS
HOPM 3KOJIOTUYECKOTO MOBEACHHSI B OKPY>KaIOIIEH cpeie;

e OCYIIIECTBIISITH MOUCK HHOpMaIK PU3NIecKoro coaepkanus B IHTepHeTe,
CaMOCTOSITENIBHO  (POPMYIUPYsT TOWCKOBBIA 3allpoc, HAXOAWTh MyTH
ompeeNneHus: JAOCTOBEPHOCTH TOJIYYeHHOW WH(GOpMAalMd Ha OCHOBE
UMEIOIINXCS 3HAHUH U IOTOJHATEILHBIX UCTOYHUKOB,;



¢ ICTIOJIb30BATh TPU BBITIOJHEHUN YYEOHBIX 3aJlaHUi HAYYHO-MOMYJISIPHYIO
auTepaTypy  (pu3MUecKoro - coAepXaHus, CIPAaBOYHbIE MaTEpHUAbI,
pecypcbl cety MHTEpHET, BilageTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus HH(POPMALIUU U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaThb COOCTBEHHBbIE NMUCHMEHHBIE U YCTHBIE COOOILECHHS Ha OCHOBE
uHGOpMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTO COACPIKAHMS,
nyOIMYHO MPEACTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIIEI0BATENbCKON
NEeATENbHOCTH, TMPHU O3TOM TPAMOTHO  HCIIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIA anmapatr u3ydaeMoro pasnena (U3UMKA U COMPOBOXKIAThH
BBICTYIUIGHUE TMpe3eHTalMell ¢ Y4ETOM OCOOEHHOCTEH ayAuTOpUU
CBEpPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (ungposbie)
KonTtpouasn IIpakTHyeck
n/n NPOrpaMMblI Bcero o0pa3oBaTte/ibHbIE
bIe padoThI He padboThbI
pecypchbl

Pazgen 1. ®usuka u €€ posib B NO3HAHUU OKPYKAKIIEr0 MUpPa

1.1 dusuka - Hayka o IIPpUPOJIEe 2 bubnnorexa LIOK
' YK PHpoOZ https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 D 2 1
HBHCCKHAC BETMHIHDL https://m.edsoo.ru/7f416194
1.3 EctrecTBeHHOHAYYHBII METO/I IIO3HAHHUS 2 1 bubmmorexa LOK
| Y A https://m.edsoo.ru/7f416194
Uroro no pazaeny 6

Pasnen 2. [lepBoHayabHbIE CBeAeHUS 0 CTPOCHHHU BelleCTBA

2.1 CtpoeHue BellleCTBa 1 Bubmiorexa IIOK
' p Hl https://m.edsoo.ru/7f416194
29 JIBU>keHue U B3aMMOJICHCTBUE YaCTHI] ) 1 bubnuotexa [JOK
' BellleCTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 Arpera € COCTO elecTBa 2
Fperatibl TOAHIA BEHIECTE https://m.edsoo.ru/7f416194
Uroro no pazaeny 5
Pa3nen 3. /IBu:xeHHe U B3aUMO/ielicTBHE TeJ
bubnunoreka [JOK
3.1 MexaHHU4eCKOE JKEHUE 3
XA ABIDRCHH https://m.edsoo.ru/7f416194




bubnunoreka [JOK

32 Mepuns, Macca, niI0THOCTS 4 ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
33 Cuna. Bupet cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B
41 JaBnenue. llepenaya naBineHus: TBEPABIMUA 3 bubnmoreka [JOK
’ TeJlaMH, )XKUJAKOCTSIMU U ra3aMH https://m.edsoo.ru/7f416194
bub6nunoreka [JOK
4.2 JlaBIeHHE KHAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [{JOK
4.3 ATmocheproe naseHme 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a HA OTPYKEHHOE 7 3 bubnmoreka [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen S. Pabora u MOIIHOCTB. JHEPTUs
but6mmoreka [IOK
31 Pabora 1 momgoCTS 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Tpoctsie MeXaHH3MEI > ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
. M 4 1
33 eRanpreckal snepht https://m.edsoo.ru/7{416194
Uroro no pazaeny 12
PesepsHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12




8 KUIACC

KoanuectBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeM uu¢poBbIe
Ne n/mm P Kontpousn IIpakTHyeck (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
bIe padoThI ue padboTbl
pecypchbl
Pa3pen 1. TensioBblie IBJICHUSA
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmmorexa [TOK
' P - https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Teruiobsie mpoecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiiekTpu4ecKHe M MATHUTHBIC SIBJICHHSA
51 DIIEKTpUYECKUE 3apsiibl. 3apsyKEHHBIE TENIa 7 | bubnmoreka [JOK
' U MX B3aUMOJEHUCTBHE https://m.edsoo.ru/7f4181ce
bubnmnoreka [JOK
2.2 I1 i i 20 1 7
OCTOSTHHBIH AJIEKTPUUYECKUHN TOK hitps://m.cdsoo.ru/7f4181ce
bu6mmoreka [IOK
2:3 MarHuTHEIC SBICHHS 6 ! = https://m.edsoo.ru/7f4181ce
bu6mmoreka [{OK
24 DMEKTPOMATHHTHAS HH VKUK 4 https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5




9 KIIACC

KoanuectBo yacos DJIeKTPOHHBbIE
HaunmeHnoBanue pa3aesioB U TeM nudpoBbIe
Ne n/mm P Kontpousn IIpakTHyeck (ubp )
NMPOrpamMMblI Bcero oOpa3oBaTejibHbIE
bIe padoThI ue padboTbl
pecypchbl
Pa3zgen 1. Mexanndeckue siBJIeHUSA
11 MexaHU4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubnuorexa [JOK
' OITMCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 BsaumonaelictBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bubnunoreka [JOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3gen 2. MexanndecKue KoJe0aHUA U BOJIHEI
bubnmnoreka [JOK
2.1 MexaHudueckue Kojieoauus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4YecKHe BO .3 8 1 3
NAHITICCKHC BOIHDL. IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pa3nen 3. DiieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJE U 6 ) bubnmoreka [JOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBLI€E IBJIEHUSA
4.1 3aKOHBI PaCIpOCTPAHEHUS CBETA 6 2 bubmuotexa [JOK




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

bubnunoreka [JOK
4.2 J
WH3bI U ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
43 Paznoxenune 6eoro cBeta B CIIEKTP 3 2 hitps://m.cdsoo.ru/7 41 ada6
Uroro no pazaeny 15
Paznen 5. KBaHTOBBIE sIBJIEHUS
bu6mmoreka [IOK
5.1 Hcnyckanue u norioneHrue CBeTa aroMOM 4 1 hitps://m.cdsoo.ru/7 41 ada6
bub6munoreka [JOK
2 1
> CTpoerine aToMHOro spa 6 https://m.edsoo.ru/7f41a4a6
bubnunoreka [JOK
. s 1
33 AICPHRIE peatitin / https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznea 6. [loBTopuTE1bH0-00001IA0IMH MOYJIb
[ToBTOpenue u 06o0IIEHNE COEPIKAHUS bu6nuoreka IIOK
6.1 9 2
Kypca Qpu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 27







ITOYPOYHOE IINTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoJan
HbIE
padoThI

IIpakTnuec
KHe padoThI

Jlara
U3Y4YeH
us

JIEKTPOHHBIE
nugposeie
o0pa3oBaTe/bHbIE

pecypchl

®usuka — Hayka o npupone. AsneHus
pupoasl. PU3ndecKue ABICHUS

MexaHn4ecKkue, TEMI0BBIC, AIEKTPUIECKHE,
MarHUTHBIE, CBETOBBIC, 3BYKOBBIC SIBJICHUS

dusnyeckne BEININHBI U X HU3MEPCHHUC

VYpok-uccnenoranue "M3mepenue
TEeMIIepaTypbl IPHU NOMOIIH KUAKOCTHOTO
TEPMOMETpA U JaTuuKa TeMIEepaTypbl”

Kak ¢usuka u apyrue ecTeCTBEHHbIC HAYKH
M3Yy4aroT npupoay. EcrecTBeHHOHay4YHbIN
MeTo] mo3HaHus. Onucanue GU3NIECKUX
SIBJIEHUM C MIOMOILBIO MOJENEN

bu6nmmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[IpoBepka rumnoTes3sl:
JaTbHOCTH MOJIETA IIapUKa, MYILEHHOTO
TOPU30HTAIBLHO, TEM OO0JIbIIIE, YeM OOJIbIIe
BbICOTA ITycKa"

Crpoenue BemecTBa. OMNbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BelIeCTBa

bu6nmmorexa [IOK
https://m.edsoo.ru/ff09fe0a

JIBI>KeHUE YaCTHII BEIICCTBA

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «ONbITH 11O

9 HAOII0ICHUIO TETUIOBOTO PACIIHPEHUS
ra3oB»
10 ArperatHbie COCTOSIHUS BEIIECTBA
B3anMocBs3p Mex 1y CBOMCTBaMU BEILIECTB B
1 Pa3HBIX arperaTHbIX COCTOSHUSX U UX bubmmoreka [JOK
aTOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
OCo0EHHOCTH arperaTHeIX COCTOSTHUHN BOJIBI
12 Mexannueckoe aBuxeHue. PaBHomepHoe u bubmmorexa [JOK
HEPaBHOMEPHOE JIBUKCHUE https://m.edsoo.ru/ff0a05c6
Bbu6nmuorexa [JOK
13 Cropocts. EAuHHIUE CKOpoCTH https://m.edsoo.ru/ff0a079¢
14 PacueT myTu 1 BpeMeHU ABUKEHUS bubmorexa [OK
https://m.edsoo.ru/ff0a0ae4
Wuepnus. 3akoH nHeprmn. B3zaumoneictaue
15 Tel IIZaK MpUYUHA I/ISMpeHeHI/IH CKOpOCTH bubmmorexa [IOK
https://m.edsoo.ru/ff0a0c10
JBUKECHHUS T
16 [ImoTHOCTH BemecTBa. PacyeT Macchl u bubmuoreka [JOK
o0BbeMa Tena 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paT0pHa;f pabota «Ornpenenenue
IUIOTHOCTH TBEPIOTO TEIa
18 Pemenue 3agau no reme "[lnoTHOCTH bubmuoreka [JOK
BemecTna" https://m.edsoo.ru/ff0al123c
19 Cua Kak XapakTepUCcTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopnas pabora «3yuenue
20 3aBHCUMOCTH pacTshKeHHs (aedopMariim)

IIPY’KUHBI OT NIPUJIOKEHHOU CUIIBD)




21

SIBnenune Tarorenus. Cuna TSHKECTH

CBs3b MEXKly CUJION TSYKECTH M MAacCOM Teda.

bu6nmmoreka [IOK

22 Bec Tena'; Penrtenue 3anad mo teme "Cuia hitps-//m.cdsoo.r/ff0al 778
TSXKECTH

7 Cuta TsKeCTH Ha APYTHX IJIaHETax. bubmmoreka [JOK
DuU3NYECKNEe XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502

Bbubnmuorexa [JOK

24 Hsmepetne cir. Jlsamomerp https://m.edsoo.ru/ff0al8cc

bu6nmmorexa [IOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778

26 CnoxxeHue IByX CHWJI, HAIPABJIECHHBIX 110 bubmmoreka [JOK
OJIHOM mpsiMOH. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70

7 Pemenue 3agau no reme
"PaBHoaeiicTByromas cun"

)3 TpeHue CKOJIbKEHMS U TPEHUE TIOKOSI. bubnumorexa [IOK
Tpenue B npUpoOJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlabopartopnas pabora «M3yuenue

29 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHHUS OT bubnnoreka [IOK
CHJIBI IaBJICHUSA U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIINUXCS TOBEPXHOCTEM»

30 Pemenue 3anay Ha onpenenenue
PaBHOJEUCTBYIOIIEH CHIIBI
Pemenne 3amad mo remam: «Bec Temay,

31 «"padunueckoe nzodpakeHue cuiny, «CHibDy, bubmmorexa [JOK

N https://m.edsoo.ru/ff0alde0
«PaBHOJEHCTBYIOMIAS CHIDY
KonrtponbHas pabora o Temam:
32 «MexaHnueckoe JBIKEeHHe», «Macca,

IUIOTHOCTHY, «Bec Tenay, «'padudeckoe




n300paxeHue cuimy, «CUIbD

Hasnenune. CiocoObl yMEHBITICHUS U

Bbubnmuorexa [JOK

33 YBEJIWYCHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3za. 3aBUCUMOCTD JIaBJICHUSA rasza bubmuoreka [JOK
OT 00bEMa, TEMIIEPATYPHI https://m.edsoo.ru/ff0a2376
35 Ilepenava naBieHUs TBEPABIMU TEJIAMU, bubmmorexa [IOK
JKUIKOCTSIMU U razamMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJKOCTH U T'a3e, BBI3BAHHOE bubmuoreka [JOK
NENUCTBUEM CHJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBinenue B bubmuoreka [JOK
XKUIKOCTHU U Trasze. 3akoH [lackansa» https://m.edsoo.ru/ff0a2826
bubmmoreka [JOK
38 Coobuaroutecst cocy 1 https://m.edsocl;.[ru/fan2970
39 I'mapaBnuueckuii mpece bubmorexa OK
https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopuiHeBO KUAKOCTHBIN
Hacoc
Atmocdepa 3emmn. [Tpuunnb
A1 CYIIECTBOBAHMS BO3IYIIHON 000I0UKH bubmmoreka [JOK
3emun. 3aBUCUMOCTh aTMOC(EepHOTO https://m.edsoo.ru/ff0a2b5a
JaBJICHUSI OT BBICOTHI HAJl ypOBHEM MODSI
42 Bec Bo3nyxa. ATmMochepHOe aBieHue ngg;j;f;;gﬁimaz bsa
43 N3mepenue atmocdepHoro aasieHus. OnbIT bubmmoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(EpPHOTO TaBICHUS OT bubnnoreka [IOK
BBICOTHI Hal YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepounn. AtmocdepHoe naBieHUE bubmuoreka [JOK




Ha pa3/IMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4

Pemenue 3amau mo reme " AtmochepHoe

46 "
aBJICHUE
47 JleficTBHE KUIKOCTHU U Ta3a HA IOTPYKEHHOE bubmmoreka [JOK
B HUX TeJIO. ApXuUMeIoBa cuia https://m.edsoo.ru/ff0a3276
JIaboparopHas padora «OnpeneieHue
48 BLITaJII)KHBI;Iomepﬁ CHIIBI ;[eI7II)CTB TOIEeH Ha bubmmorexa IOK
’ M https://m.edsoo.ru/ff0a33fc
TEJO, MOTPY>KEHHOE B KUJIKOCTHY
Jlaboparopnas paboTta mo Teme
49 «/ccrnenoBanue 3aBUCUMOCTH Beca Teja B bubmuoteka [IOK
BOJIe OT 00BbEMA MOTPYKEHHOH B KUAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJIay
Bbubnuorexa [JOK
50 IInaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U
onpeeneHue e€ rpy30no bEMHOCTH"
Pemrenue 3agad mo reMmam: «IlimaBanue
52 cynoB. BozayxomraBanuey, «JlapneHue bubmorexa LOK
YAOB: X L https://m.edsoo.ru/ff0a3654
TBEPJIbIX TN, )KUJIKOCTEH U ra30B»
53 KontponbHas padota no teme «/laBinenue
TBEPJIBIX T, )KUJIKOCTEH U Ta30B)»
bu6nuorexa [JOK
54 Mexannueckas padora
P https://m.edsoo.ru/ff0a3 {82
bu6nmmoreka [IOK
55 MomHocTh. ENMHUIIBEI MOIITHOCTH
= A H = https://m.edsoo.ru/ff0a3{82
56 Ypoxk-uccnenopanue "Pacuét MOIIHOCTH,

pa3BUBAEMOM NMPHU MOIBEME MO JeCTHUIE"




IIpoctsie Mexanu3msl. Peruar. PaBHoBecue

57
CHWJI Ha pbIvare
Pbruaru B TexHuke, ObITY U IPUPOJIE.
58 Jlabopartopuas padbora «McciaeqoBanue 0.5 bubmorexa LOK
p . pHaip ) https://m.edsoo.ru/ff0a478e
YCIIOBUI PAaBHOBECHUS pPhIYaray
59 Pemenue 3agau no reme «Y cioBus bubmuoreka [JOK
PaBHOBECHS phIyara» https://m.edsoo.ru/ff0a48a6
KoaddutmenT noneznoro neicTBus
60 MexaHusma. Jlaboparopnas pabora 0.5
«M3mepenue KII/] HakJIOHHOM MIOCKOCTH»
61 Pemenue 3amau mo reme "Pabora, bubmuorexa [IOK
MomHocTh, KITI" https://m.edsoo.ru/ff0ad4c48
62 Mexanunueckas sHeprus. Kunernueckas u bubnmorexa [IOK
IMOTEHIMaIbHas SHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUs MEXaHUYECKON IHEPTUU Bubmmorexa [IOK
P P https://m.edsoo.ru/ff0ad360
YPOK-3KCIIEpUMEHT 10 TEME
"DKCepUMEHTAIbHOE ONPEICTICHUE
64 U3MEHEHUSI KHHETUYECKON U NOTECHIINATILHON 1
SHEPTUU MPU CKATHIBAHUH TN 110
HaKJOHHOM TI0CKOCTH"
65 KontponbHas pabota no teme «Paborta u
MOIIHOCTb. DHEPI U
66 PesepBHblit ypok. Pabota ¢ TekcTamu 1o bubmmoreka [JOK
TeMe "MexaHudeckoe aBmxenue" https://m.edsoo.ru/ff0adeebd
PesepBHeIit ypok. Pabora ¢ TekcTtamu 1o
" .. . bu6nmmorexa [IOK
67 teMme "JlaBieHue TBEPABIX TN, KUAKOCTEH 1

razoB"

https://m.edsoo.ru/ff0adffe




68

PesepBHrIit ypok. Paborta ¢ TekcTamu 1o
teme "Pabota. MommHocTs. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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8 KUIACC

KoanuectBo yacos 1 JIeKTPOHHbIE
ara
Ne T Konrpoan uudpoBbIe
€Ma ypoka HpaKanec H3Yy4YeH
n/n Bceero HbIC o0pa3oBaTe/bHbIE
KHue padorpl | HA
padoTshI pecypcnl
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO- BuG 1OK
. nonroreka
1 KUHETHYECKON TEOPUU U UX ONBITHBIC 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mogaenu TBEpIOTO, JKUAKOTO U | bu6nuorexa [JOK
ra3000pa3HOro COCTOSTHUY BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOMCTB TBEPAOTO, KHUIKOTO U
4 ra3000pa3HOro COCTOSHUH BEIIeCTBa Ha i
OCHOBE I10JIO’KEHUI MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUU
bubmmoreka [JOK
5 Kpucrammmueckue u amopdHbie Tena 1 H
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KallWUISIPHOCTb. 1 bubnnoreka [IOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
bubmmoreka [JOK
7 TemnnoBoe paciIMpeHue U cxKaTue 1 H
https://m.edsoo.ru/ff0a5a26
g Temneparypa. CBsi3b TeMIIepaTypbl CO 1
CKOPOCTBIO TEIJIOBOTO JBUKEHUSI YACTHUIL
9 Buytpennsist sneprusi. CnocoObl U3MEHEHUs | bubmmoreka [JOK
BHYTPEHHEH HEPruu https://m.edsoo.ru/ff0a5c60
bubnnoreka [IOK
10 Buael rennonepenaun 1 1

https://m.edsoo.ru/ff0a6412




11

VYpoxk-koHpepenuus "[Ipakruueckoe
MCIIOJIb30BAHNE TEIJIOBBIX CBOICTB BEIIECTB
Y MaTepUasIoB B IesX sHeprocoepexeHus"

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0a65c0

12 KonuuaecTBo TennoTel. Y nenbHas bubmuoreka [IOK
TEMJI0EMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHe TenI0BOro HanaHca. bubmmoreka [JOK
TennooOMeH U TEMJIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopnas pabota "HccnenoBanue
14 SBJICHUS TETI000OMEHA MPU CMEIIMBaHUU bubmmorexa LIOK
" o P " https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U Topsiueld BOJbI
Pacyer konuuecTBa TEMIOTHI, HEOOXOAMMOTO
15 JUTsl HAarpeBaHusl TeJla U BbIACIIEMOr0 UM
MIPU OXJTAXKICHUU
16 JlaGopatopnas pabora "OnpeneneHue bubnumorexa [IOK
yAEIbHOM TEINIOEMKOCTH BelecTna" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. Y IeNbHas TENI0Ta bubmmoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBEpICBaHNE
18 KPUCTAJUIMYECKUX TeJl. Y IeJIbHAs TEeIIOTa bubmmorexa LIOK
P ghda https://m.edsoo.ru/ff0a71d2
UJTaBJICHUS
19 JlaGopatopnas pabora "OnpeneneHue bubnmorexa [IOK
yAEJIbHOU TEIIOTHI TIaBICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue U KOHJCHCAITHS. bubnumorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas Temiora
)1 napooOpa3oBaHus U KOHJICHCAIUH. bubmmoreka [JOK

3aBHCHMOCTB TEMITEPATYPBI KATICHHSI OT
aTMoc(epHOTO TaBIICHHS

https://m.edsoo.ru/ff0a786¢
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BrnaxnocTs Bo3ayxa. Jlaboparopnas pabota
"OnpeneneHue OTHOCUTEIbHOMN BIAKHOCTU
BO3IyXa"

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

23

Pemenue 3anay Ha onpeeneHne BIa)KHOCTH
BO3yXa

24

[TpuHIMIBI paOOTHI TETIOBBIX JBUTATEIICH.
[TapoBast TypOuHa. JIBuraTesb BHyTPEHHETO
CropaHus

25

KIIJI TermoBoro aurarens. TemnaoBbie
JIBUTATEIH | 3aIUTa OKPY>Karoei cpe bl

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHUS U MIPEBPALLEHUS SHEPTUU
B TEILIOBBIX IIpoLeCccax

27

[ToaroroBka K KOHTPOJIBHOU paboOTeE MO TeMe
"TenuoBele siBieHus. Mi3MeHenune
arperaTHbpIX COCTOSHUM BellecTna'

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

Kontponbras padora mo teme "TermnoBbie
siBJIeHUsI. MI3MeHeHne arperaTHbIX COCTOSIHUI
BenrecTna"

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus Tei. J[Ba pona
AIEKTPUUYECKUX 3aPSI0B

30

VYpok-uccnenoBanue "IneKTpu3anus Tl
MHIYKIMEW U IPU CONPUKOCHOBEHUH"

31

B3auMogeiicTBre 3apsKeHHBIX Tell. 3aKOH
Kynona

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0a87¢e4

32

DnekTpuyeckoe nojie. HanpspkeHHOCTD
anekTpuyeckoro noss. [punmmn
CYIEPIO3UIINH IEKTPUUECKUX MOJIEH

Bbu6nmuorexa [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snextpuueckux 3apsiioB.




OnemeHTapHbIN 3apsan. CTpoeHue aToma

34 [IpoBOHUKY U TUATIEKTPUKU. 3aKOH Bbubnmuorexa [JOK
COXPaHEHUS JIEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1au Ha npMEHEHUE CBOICTB bubmmoreka [JOK
BIIEKTPUYECKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIOBUS €TI0
36 cyuiectBoBaHusl. MicTounuku bubmorexa OK
yH ' https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JlericTBUS SIIEKTPUIECKOTO TOKA bubmorexa OK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 ANEKTPUYECKOTO T0JIsI HA IPOBOJAHUKH U 1
OUAJIEKTPUKA"
39 DNEKTPUUECKUH TOK B METAJUIAX, JKUIKOCTSIX bubmmorexa [IOK
U razax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYeCcKas 1eNb U €€ COCTABHBIE YaCTH
Cuna toka. JJabopaTopHas pabora bubnnoreka [IOK
41 " Y 0.5
H3mepeHne u peryampoBaHUe CUIIbI TOKA https://m.edsoo.ru/ff0a8bd6
DnekTpruueckoe HanpsbkeHue. BonbTmerp.
42 Jlaboparopuas pabota "M3mepeHue u 0.5 bubmmorexa [IOK
paropHas p "p ) https://m.edsoo.ru/ff0a%¢14
pEryJIupOBaHNE HAMIPSHKCHUS
43 ConpoTuBieHHE IPOBOJAHUKA. Y AEIBHOE bubmmoreka [JOK
COIPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas pabota "3aBUCUMOCTD
44 3IEKTPUYECKOTO COMPOTUBIICHHUS 1 bubmmoreka [JOK
MMPOBOJHUKA OT €r0 JJIUHBI, IUIOIAIN https://m.edsoo.ru/ff0aa738
MOIEPEYHOr0 CEUeHU U MaTepruana"
45 3aBUCHUMOCTb CUJIbI TOKA OT HAIIPSHKCHUS. bubmuoreka [JOK




3akon OMa Juist y4acTKa Lenu

https://m.edsoo.ru/ff0aa44a

Jlaboparopnas pabota "UccnenoBanue
3aBHCHUMOCTH CHJIBI TOKa, HIYIIETO Yepes

bu6nmmoreka [IOK

46 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsHKEHUs Ha pe3uctope”
47 [TocnenoBarensHOE U apauIeIbHOE
COEIMHEHUS POBOIHUKOB
JlaGopatopnas pabora "IIpoBepka mpaBuia
43 CJIOYKEHHSI HANIPSKEHUH ITpU bubmmorexa [JOK
MOCJIEAOBATEILHOM COEAUHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucropon"
Jlaboparopnast pabota "[IpoBepka mpasuiia
49 TUIst CEIJ'II)I I")r01<a Ir)IpI/I napamP;enLEOM ’ bubmmorexa [IOK
| https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pemrenue 3a1au Ha npumeHeHue 3akoHa Oma bubnnoreka [JOK
JUTSL Pa3iii4YHOr0 COEIUHEHUS IIPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta u MOLTHOCTB AJIEKTPUYECKOTO TOKA. bubmmorexa [JOK
3akoH /[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
5 Jlaboparopnas padota "Onpenenenue bubmmoreka [JOK
paboOTHI M MOIIIHOCTH JIEKTPUIECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUUECKHE [N U MOTPEeOUTENN
53 AJIEKTPUUECKOM sHepruu B ObTy. KopoTkoe bubamorexa LHOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOJIBHOU paboOTeE MO TeMe
54 "DnexkTpudecKue 3aps/ipl. 3apsKEHHBIE Tella bubmmorexa [IOK
U UX B3aumojaeucTBus. I1ocToOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUYECKUM TOK"
55 KonTponbHas paboTa mo Teme bubmmoreka [JOK




"DnexkTpudecKue 3apsipl. 3apsKEHHBIE Tella
1 UX B3aumoencTBus. [locTostHHBIN
AIEKTPUYECKUM TOK"

https://m.edsoo.ru/ff0abea8

56 ITocTosiHABIE MATHUTHI, HX B3aMMOJCHCTBHE
57 VYpok-uccnenosanue "M3ydenue nosen 1 bubmmoreka [JOK
MMOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruuTHOe noJjie. MarHuTHOE 1oJie 3eMJid U bubmuorexa [IOK
ero 3Ha4YeHHE I >KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OnbIT OpcTeaa. MarHuTHoOE o€
59 3JIEK ecKoro Toka Ma o¢ 1oJjie bubmorexa HOK
JIEKTPUY ro T THUTHOE II0JI
p https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpumeHeHne 3J1eKTPOMarHuTOB B TEXHUKE.
60 JlaboparopHag padora "M3yuenune neiic 0.5 bubmorexa HOK
TOpHAaA T HHUE JIeHCTBUSA .
patop p yi " https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISI HA POBOJAHUK C TOKOM
DJIEKTPOABUTATENb TIOCTOSHHOTO TOKA.
Hcnonb3oBaHue 351eKTpoABUTATENCH B
61 e ec CTPONCTBA a TpaHcIopTe bubmorexa LIOK
TEXHUYECKUX YCTPOUCTBAX M HA TPAHCIIOPTE.
yerp " p p https://m.edsoo.ru/ff0ac86¢
JlaGopatopnas pabora "KoHcTpynpoBaHue u
u3y4eHue paboThl AJIEKTPOABUTATENS "
6 OnbiTel Papajess. 3aKOH JIEKTPOMarHUTHOM
unaykiuu. [Ipasuio Jlenma
Onexrporerepatop. CriocoObl OTyYeHUs
63 ANEKTPUUYECKON SHEPTUU. DIIEKTPOCTAHLIUN
Ha BO300HOBIISIEMBIX HCTOYHUKAX YHEPTUH
64 [ToaroroBka K KOHTPOJIBHOU paboOTeE 1O TeMe
"DNeKTpu4eCcKUe U MarHUTHBIE SBJICHUA"
65 KonTponbhas pabota no teme bubmmoreka [JOK

"DneKkTprudecKre U MarHUTHHIE sIBJICHUA"

https://m.edsoo.ru/ff0acb14




66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1mo 1 bubnmorexa [IOK

teme "TemnoBsie sBIeHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. Pabota ¢ TekcTtamu 1o | bubmmoreka [JOK

teme "[1oCTOSTHHBIN JEKTPUYECKUM TOK" https://m.edsoo.ru/ff0acdc6
68 PeseprubIii ypok. PabGoTa ¢ TekcTamu mo |

teme "MarHutHble siBIeHUA"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KIIACC

KoauuyecTBo yacoB 1 DJIEeKTPOHHbBIE
ara
Ne Konrpoar | IIpakruuec nupposbie
Tema ypoka H3Y4YeH
n/m Bcero Hble KHe o0pasoBaTe/bHbIE
U
padoTbI padoThbI pecypcbl
1 Mexanundeckoe aBuxeHue. MarepuaibHas 1
TOYKa
) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [JOK
MEXaHUYECKOI'O IBMKCHUS https://m.edsoo.ru/ff0ad474
3 PasHoMepHOE IPAMOIUHENHOE TBUKECHUE 1 bubmorexa LOK
P p https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE IPSAMOTMHEMHOE IBUKEHUE. |
CpenHsis ¥ MTHOBEHHAsI CKOPOCTh
5 [IpssMonrHENTHOE PaBHOYCKOPEHHOE | bubmmoreka [JOK
JBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh IPSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO ABMKeHUs. [ paduk 1
CKOPOCTH
JlaGopaTtopHast pabora "OnpeneieHue
7 CKO peHHf{) Tenall) npu aBHOpCKO CHHOM 1 1 bubmorexa OK
YEKOP DI PapHOyCHROPEHHO https://m.edsoo.ru/ff0adb18
JBUKCHHUH 110 HAKIIOHHOM TIOCKOCTH
8 CBoOonanoe magenune ten. OneiTel [annnes 1
PaBHOMEpHOE BHKEHUE TT0 OKPYKHOCTH.
9 Ilepuon u yacrora oopatenus. JInueinas u 1 bubmorexa LOK
p p ' https://m.edsoo.ru/ff0ael76
yTJI0Basi CKOPOCTHU
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1

11

[Tepssiii 3akoH HproTOHA. BEKTOP CHITBI

bu6nmmorexa [IOK




https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH HeroTOHA. bubnumorexa [IOK
PaBHopelicTByrOIAsA cuita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HetoTona. Cyneprio3unus cui ngg;if;;gﬁ};mae%z
14 Pemenue 3a1au Ha NpUMEHEHUE 3aKOHOB bubnnoreka [IOK
HrroToHna https://m.edsoo.ru/ff0aebbc
15 Cuna ynpyrocrtu. 3akoH ['yka E;I:sj?;ﬁf:i(sigrou/llffoaeca 5
16 Pemenue 3anaq no teme «Cuia ynpyroctu»
17 Jlaboparopnas padota «Onpenenenue bubmmoreka [JOK
JKECTKOCTH TIPYKHUHBI» https://m.edsoo.ru/ff0aee28
bubmmoreka [JOK
18 Crna Tperis https://m.edsocl;.[ru/fanﬁ38
19 Pemenue 3amau no reme «Cumna TpeHUsD bubmorexa LOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas pabota "Onpenenenue bubmmoreka [JOK
Kod(ppurmenTa TpeHUs CKOIBKEHUs" https://m.edsoo.ru/ff0af8be
)1 Pemenue 3amau mo teme "3akonsl HeroToHA. bubmuoreka [JOK
Cwuna ynpyroctu. Cuiia Tpenus" https://m.edsoo.ru/ff0afb8e
” Cuia TSXKeCTH ¥ 3aKOH BCEMUPHOTO bubnnoreka [IOK
TATOTEHUS. Y CKOpEHUE CBOOOTHOTO A ICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "J[BHKeHUE TET BOKPYT
23 rpaBUTarioOHHOTO eHTpa (ComHeyHas
cucrema). ['amakTukun"
24 Pemenue 3amgau no treme "Cuna TKeCTH U bubmuoreka [JOK
3aKOH BCEMHUPHOIO TSATOTEHUS" https://m.edsoo.ru/ff0af5f8
25 [TepBas kocmMuyecKasi CKOPOCTb. bubmmoreka [JOK




HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecue MaTepruabHOM TOUKH.
AGcomoTHO TBEpOE Teno. PaBHOBecue

bu6mmorexa [IOK

26 . .
TBEPAOTO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHuss. MomeHt cuiibl. LleHTp TsxecTn
PaBHOBecue MaTepruabHOM TOUKH.
7 AGcomoTHO TBEpOE Tenmo. PaBHOBecue
TBEPAOTO TeNa C 3aKPEIIEHHONW OChIO
BpaieHuss. MoMeHT cuiibl. LleHTp TsxecTn
)3 Pemenue 3agad mo reme "MOMEHT CHUJIBI. bubmuoreka [JOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
29 "MexaHn4YeCKO€e IBUKCHUE buGnnorexa [IOK
. " . https://m.edsoo.ru/ff0b0408
BsaumMonelicTBue Ten
KonrtponsHas padora no Teme
30 "MexaHH4YecKOe IBIKEHHE bubmmorexa [OK
. " ' https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue Ten
Nmnynbc Tena. Umnysse cuiel. 3aKoH
31 COXpaHEHUS UMITyJIbca. YTIPYroe u bubmorexa OK
p Y o 20 https://m.edsoo.ru/ff0b07fa
HEYNpPYroe B3auMOJEHCTBUE
1 Pewrenne 3anau no reme "3akoH coXpaHEHUs bubmmorexa [JOK
umnyibca" https://m.edsoo.ru/ff0b096¢
13 Ypok-koHpepenius "PeakTHBHOE NBIKCHUE
B MPUPOJIE U TEXHUKE"
Bbubnuorexa [JOK
34 Mexannueckast padoTa ¥ MOI[HOCTD
P https://m.edsoo.ru/ff0b0ag4
35 PaGota cuibl TSKECTH, CUJIBI YIIPYTOCTH U bubmmoreka [JOK

CHJIBI TPCHUA

https://m.edsoo.ru/ff0b0db8




JlaGopatopnas pabora «OnpenencHue
paloThI CUJIBI TPEHHS IPU PABHOMEPHOM

36 o
JBUKEHUU Teja MO TOPU30HTAIBHOMN
MMOBEPXHOCTH»
37 Casi3b 2HEeprun U padoTel. [loTeHIMaNbHAS
SHEPTHUs
18 Kunernueckas sneprus. Teopema o Bbu6nuorexa [JOK
KUHETHUYECKOM DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS YHEPTUU B MEXAHUKE
40 Jlaboparopnas pabota «/3ydeHue 3akoHa bu6nmmoreka [IOK
COXpaHEHUS SHEPTUM https://m.edsoo.ru/ff0b12fe
A1 KonebatenpHOE IBUKEHUE U €TO bubmuoreka [JOK
XapaKTEpUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromue Konedanus. BeiHyX/1eHHbIE bubmmoreka [JOK
KkoJiebanus. Pesonanc https://m.edsoo.ru/ff0b2010
43 MaremaTruecKuid U MPY>KUHHBIA MASITHUKA
Ypoxk-uccienoBanme «3aBUCUMOCTb MTEpUO/Ia
44 KOJIEOaHUH OT )KECTKOCTH IIPYKUHBI X MacChl buGnnorexa [IOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparenue sHEPTrur TPU MEXAHUIECKUX
KOJIEOaHUSIX
Jlaboparopuas padora «OnpenencHue
46 IIaCTOF")FBI Hpne Ifozna KOJICGaiI/Iﬁ OPYKUHHOTO bubmmorexa [OK
p Py https://m.edsoo.ru/ff0blaec
MAasITHUKA»
Jlaboparopuas padora «[IpoBepka
47 HCBaBI:/ICI/II\IZOCTI/IpHe nojga foneé)aHHﬁ rpy3a bubmmorexa [IOK
p py3d, https://m.edsoo.ru/ff0b197a
MOABEIIEHHOTO K HUTHU, OT MacChl Tpy3a»
48 Mexanundeckue BoJiHbL. CBOWCTBA bubmuoreka [JOK




MCXaHHUYCCKHUX BOJIH. HpO,Z[O.HBHbIG u
MOMNECPCUYHBIC BOJITHBI

https://m.edsoo.ru/ff0b21fe

Ypok-koHpepenius "MexaHnuecKue BOJHBI

49 N .
B TBEpAOM Tene. CelicMuYecKue BOJIHBI"
50 3ByK. PacnipocTpaneHue 1 OTpakeHHUE 3ByKa
51 Ypoxk-uccrnenoBanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT 4YacTOThHI"
5 I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKYCTHYECKUI PE3OHAHC
53 Ypok-koHpepeHus "YnbpTpa3Byk u bubmmoreka [JOK
WH(]pa3ByK B MPUPOJIE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJIBHON paboTe MO TeMe
| bu6nmuorexa [JOK
54 3aKOHBI COXpaHEHUs. MexaHnyecKkue
" https://m.edsoo.ru/ff0b25{0
KoJ1e0aHusl U BOJHBI
KonrtponbHas padora nmo Teme "3aKoHbI
55 COXpaHeHUs. MexaHn4ecKkue Koaebanus u
BOJIHBI"
56 DNeKTpOMarHuTHOE IoJIe. bubnnoreka [JOK
DNEKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH
Ypok-koupepenmus "lkana
58 AJIEKTPOMAarHUTHBIX BOJIH. Mcnonbs3oBaHue bubmmorexa [IOK
3JIEKTPOMATHUTHBIX BOJIH JJIs1 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBa3n"
VYpok-uccnenopanue "M3ydyeHne cBOMCTB
59 AJIEKTPOMAarHUTHBIX BOJIH C IIOMOILBIO Bubmmorexa [IOK
" https://m.edsoo.ru/ff0b2c6c
MOOMIIBHOTO TeneoHa
60 Pemenue 3ana4 Ha onpeeNeHUe YacTOThI U




JJIIMHBI BHGKTpOMaFHHTHOﬁ BOJIHBI

DeKTpOMarHuTHas MpUpo/ia CBETA.

Bbubnmuorexa [JOK

61 .
CxopocTth cBeTa. BoitHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Uctounnku cBeta. [IpsmonuneitHoe
62 acrnpocTpadeHue csera. 3atMeHnsa CoiHna u bubnnorexa [IOK
pactpoctp ' https://m.edsoo.ru/ff0b3658
Jlynbl
3aKoH OTpaXeHMs cBeTa. 3epkaia. Pemenue
63 3a7a4 Ha IpUMEHEHHUE 3aKOHA OTPAKEHUA buGnnorexa [IOK
p p https://m.edsoo.ru/ff0b38c4
cBeTa
IIpenomiieHne cBeTa. 3aKOH MPEIOMIICHUS bubmmorexa [IOK
64
CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 Hcnonp3oBanue NOJIHOTO BHYTPEHHETO bubmmorexa [OK
yIp https://m.edsoo.ru/ff0b3c5¢c
OTpPaXEHHUS B ONTUYECKUX CBETOBOAAX
Jlaboparopnast paborta "HcciaenoBanue
66 3aBUCHMOCTH yTJIa MPETOMJICHHS CBETOBOTO
Jiyda OT yIJia maJeHusl Ha TPaHuIle "BO3yX-
crexio""
VYpok-koudpepennus "Mcnonp3oBanue
67 MOJHOTO BHYTPEHHETO OTPAXKEHHUS:
CBETOBO/IBI, OITHKOBOJOKOHHAS CBSI3h"
Bbubnmuorexa [JOK
68 JInazel. OnTndeckas cuiia JIMH3EI
https://m.edsoo.ru/ff0b3f2¢
69 ITocTpoenne n300pakeHU B TUH3AX bubmmorexa [OK
P p hitps://m.edsoo.ru/fl0b444a
JlabopaTtopHas pabora "Onpenencaue
PATOpHA P P . bubmuoreka [JOK
70 (hOKYCHOTO PACCTOSIHUS ¥ OTITUYECKON CHJIBI

coOuparomiet TUH3b1"

https://m.edsoo.ru/ff0b4206




Ypok-koHpepermus "OnTuaeckre TMH30BbIC

bu6nmmorexa [IOK

7 npudops"” https://m.edsoo.ru/ff0c0a7e
72 I'na3 kak onTuyeckas cucreMa. 3peHue bubamorexa LOK
https://m.edsoo.ru/ff0b4684
7 VYpoxk-konpepenuus "edexrsl 3penus. Kak
COXPaHUTH 3peHue"
Paznosxxenune 6emnoro cBera B crieKTp. OMBITHI
74 Hprotona. CiokeHue CrieKTpaibHbIX [IBETOB. buGnnorexa [IOK
https://m.edsoo.ru/ff0c0f4c
Hucnepcus cBera
Jlaboparopnast pa6ota "ONBITHI 11O
75 pa3oKEeHUIo OEIoro cBeTa B CHEKTP U bubmmorexa [JOK
BOCIIPHUSITHIO IIBETA MPEAMETOB MTPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0JICHUHN Yepe3 [BETOBbIC PUIHTPHI"
VYpoxk-npaktukyMm "BosiHOBBIE CBOMCTBA
76 CBeTa: TUCTIepCusi, MHTEPPEPECHITUSI 1
mudpakmus”
77 Omnsitel Pe3epdopaa u miianerapaas Moieb bubnunoreka [IOK
aroma https://m.edsoo.ru/ff0c12a8
78 IToctynate! bopa. Moaens aroma bopa
79 Hcnyckanue v MorjionieHue CBETa aTOMOM. bubmmorexa [JOK
KBantsl. JIuHelyaTbie CIEKTPHI https://m.edsoo.ru/ff0c144c
20 Ypok-mipaktukym "Halronenre cieKTpoB bubnnoreka [IOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUIBI buGnnorexa [IOK
https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hyknonnas bubnnoreka [IOK
82
MOJICNIb https://m.edsoo.ru/ff0c18ac
83 PapnoaktuBHble npeBpamenus. M3orormbl bubmmoreka [JOK




https://m.edsoo.ru/ff0clal4

Pertennie 3amau o treme: "PagnoakTUBHEBIE

bu6nmmorexa [IOK

84 npeBpauieHus" https://m.edsoo.ru/ff0c1b4a
85 [lepuon nmonypacnana
26 Ypok-koHpepenius "PagnoakTuBHbIC bubmmoreka [JOK
W3JIyYEHHUS B IPUPOJAE, MEAUIIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
g7 SAnepHble peakiy. 3aKOHBI COXPaHEHUs bubnuorexa [IOK
3apsiA0BOTO U MacCOBOI'0 YHCET https://m.edsoo.ru/ff0c1c58
n DHeprusi CBsA3U aTOMHBIX sifiep. CBsi3b MaccChl bubnnoreka [IOK
Y DHEPIruu https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3amgau no teme "SAnepueie peakuun'
Peakuuu cunTe3a u genenus saep. bubnnoreka [JOK
90 ,
Ucrounnku sneprun CoiHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpoxk-koH(pepeHuus "SAnepHas sHepreTHkKa.
91 JIeHCTBHS paAuOAKTUBHBIX U3Iy4YCHUN Ha
KUBBIE OpraHU3MbI"
[ToaroToBka K KOHTPOJIBHOM paboTe MO TEME
9 "DNEeKTpOMarHuTHOE MOJIE. bubnnoreka [IOK
DJIEKTpOMAarHuTHbHIEC BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBJICHUS"
KontponbHas paboTta mo teme
93 "DNEeKTpOMarHuTHOE MoOoJIE.
DneKkTpoMarHuTHeIe BOJIHBL. KBaHTOBBIE
siBJIeHUS"
94 [ToBTOpenue, 0606menHue. JlaboparopHusie bubmmoreka [JOK
paboTsl o Kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
95 IToBTOpenue, o6o0meHue. Pemenne bubmmorexa [IOK

PACUYCTHBIX U KaUCCTBCHHLBIX 3a/1a4 110 TCMC

https://m.edsoo.ru/ff0c2572




"TemnnoBsie pouecch”

[ToBTOpenue, o6o0menue. Pemenue

bu6nmmoreka [IOK

96 pacUETHBIX U KQUECTBEHHBIX 3a/1a4 110 TEME 1

" on https://m.edsoo.ru/ff0c2a22
KIIJI TenmoBsIX nBUTaTENICH
[ToBTOpenue, o6o0menue. Pemenue

97 ACYETHBIX U KaUEeCTBEHHBIX 3aJ1a4 110 TEME 1 bubmorexa LIOK
p a https://m.edsoo.ru/ff0c2b30
"KII/I snexkTpoycTanoBOK"

98 [ToBTOpeHue, 0606meHue. Jlaboparopasie | 1 bubnnoreka [JOK
paboTel o Kypcy "CBeToBble siBJcHUS" https://m.edsoo.ru/ff0c2c52
IToBTOopenue, o6o0menue. Padbora ¢

99 TEKCTaMH I10 TeMe "3aKOHBI COXPaHEHUS B 1 bubmmorexa [OK

" p https://m.edsoo.ru/ff0c2d6a
MEXAHUKE

100 IToBTOopenue, o6o0menue. Pabora ¢ | bubmmorexa LIOK
TekctaMi 110 TeMe "Konebanus 1 BOaHbBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606menue. Padota ¢ | bubmmoreka [JOK
TekcTaMH 110 TeMe "CBeTOBEIE SIBJICHHUA" https://m.edsoo.ru/ff0c3044
IToBTOpenue, o6o0menue. Pabora ¢

102 TekcTamu 1o Teme "KBaHToBas U simepHast 1

¢uznka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

27




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» dusuka: 7-i knacc: 0a30BbIN YpOBEHb: yueOHHUK, 7 kiacc/ [Tepbimkun .M.,
NBanoB A.U., Akunonepnoe obuiectBo «M3natenbctBo «IIpocsemnienuey

» ®usuka: 8-if kinacc: 6a30BbI ypoBeHb: YueOHUK, 8 kiacc/ [leppikun M. M.,
NBanoB A. U., Akimonepnoe obuiectBo «M3aarensctBo «IIpocBemnienne»

» dusuka: 9-i kacc: 0a30BbIN YpOBEHb: yueOHHUK, 9 knacc/ [lepoimkun U. M.,
I'yrauk E. M., IBanoB A. U., IletpoBa M. A., AkiimoHEpHOE OOIIIECTBO

«M3parenscTBO «lIpocBenieHne»

METOANYECKHUE MATEPUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
NHTEPHET

https://m.edsoo.ru






