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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no pusuke Ha ypoBHE OCHOBHOTO OOIIET0 00pa30BaHUs COCTaBJICHA
Ha OCHOBE TOJIOKEHUI M TpeboBaHUM K pe3ysibTaTaM OCBOCHHs Ha 0a30BOM YPOBHE
OCHOBHOM 00pa3oBarenbHO# mporpammsbl, ipeactabieHHbix B GT'OC OO0, a Takxe ¢
yu€toM denepanpHoil paboueit mporpaMMbl BocniuTanus M KoHuenuu npenogaBa-
HUs yueOHoro npeamera «Duzukay.

Conepkanue mporpaMMmbl Mo (U3MKE HamNpaBiIeHO Ha (OPMUPOBAHUE ecCTe-
CTBEHHO-HAYYHOU IPaMOTHOCTH OO0YYAIOIIMXCSl U OpraHU3alUI0 U3YYeHUs (PU3UKU Ha
NesITeIbHOCTHOM OCHOBe. B mporpamMe mo (¢u3uMKe Y4YUTHIBAIOTCS BO3MOKHOCTH
ydyeOHoro npeamera B peanusanuu tpedbopanuit ®I'OC OOO k miaHUPYEMBIM JTUY-
HOCTHBIM M METANpEAMETHBIM pe3yjbTaTaM OOYyYEeHHs, a TaKXKe MEXKIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB HA YPOBHE OCHOBHOTO 00IIIero 00-
pa3oBaHUs.

[Tporpamma no (pu3mKe ycTaHaBIMBAET paclpezesieHue y4eOHOTo MaTepuaa o
rojaM o0yueHus (1o Kjaccam), npeiaraeT NpUuMEPHYIO NOCIEA0BATEIbHOCTh U3yYe-
HUSl TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHsI MPEIMETHOTO COJEPKAHUS U YUYETE BO3-
PACTHBIX 0COOCHHOCTEH 00YyUJarOIIMXCS.

[Tporpamma no ¢u3uke pazpaboTaHa ¢ LHENbI0 OKa3aHUsI METOUYECKOU TOMOLIH
YUHUTEI0 B CO3/IaHNU pabodeil mporpaMMBbl IO y4eOHOMY MPEAMETY.

®u3rka SBISETCA CUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
PEeIMETOB, TOCKOJIBKY (PU3MUECKHe 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMUEH, Ouosnoruen, actpoHomuend u Guzndeckoit reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYI0 KapTUHY MHpa, IPEIOCTaBIseT Haubosee sicHble 00-
pasibl MPUMEHEHHUSI HAYYHOT'O METO/a TTO3HAHUSA, TO €CTh CIoco0a MOTyYeHus T0CTO-
BEPHBIX 3HAHUMN O MUpE.

OpHa w3 rIaBHBIX 337249 GU3UICCKOT0 00pa3oBaHUs B CTPYKType 001mero oopa-
30BaHUs COCTOUT B ((OPMUPOBAHUN €CTECTBEHHO-HAYYHON IPaMOTHOCTH M UHTEpEca K
HayKe y 00y4aronmxcsl.

Nzyuenue gusuku Ha 6a30BOM ypOBHE MPEAINOaraeT OBIaJCHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTH:

® HAy4YHO OOBSICHSTH SBICHUS;

® OIICHMBATh M MIOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHMUS;

® UHTEPIPETUPOBATh JAHHBIC U UCIOJIB30BATh HAYYHBIE JOKA3aTEIbCTBA
JUTSI TIOJTyY€HHUS BHIBOJIOB.

[enun nzydyenus GU3MKM HA YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus omnpeene-
Hbel B KoHnenimu npenoaaBanus yaeOHoro npeameta «Dusnka» B 00pa3oBaTeIbHbBIX
opranuzanusx Poccuiickoit deneparuu, peaau3yroldX OCHOBHBIE 00Ie00pa3oBa-
TEJIbHBIE NPOrPaMMBbl, YTBEPKAEHHOUW pemenueM Kosutermn Munucrepcrsa mpocse-
menus Poccuiickoit deneparuu (npotokon ot 3 nekadbps 2019 r. Ne [1K-4Bh).

Hean usyyeHus PU3UKHU:



® NpUOOpETeHHE MHTEpeca U CTPEMIICHHS] OOYyYaloluXCsl K Hay4HOMY H3yue-
HUIO TPUPOJIBI, PA3BUTHE UX HUHTEIUIEKTYyaJbHBIX U TBOPYECKHX CIOCOOHO-
CTeM;

® pa3BHUTHE MPEACTABICHUIA O HAy4YHOM METOJe NMO3HaHWA U (OpMUPOBaHUE
UCCJIeI0BATEIbCKOIO OTHOILIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (hopMHpOBAHHE HAYYHOTO MHUPOBO33PEHUS KAaK pe3yibTaTa U3y4YCHHs] OCHOB
CTpOeHHs MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3HKY;

e (QopmupoBaHHEe MPEACTABICHUA O POJIU (PU3UKU AJISI pa3BUTHS JPYTHX €CTe-
CTBEHHBIX HayK, TEXHUKH U TEXHOJIOTUI;

® pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX chepax Oyayiei mpodeccruoHanb-
HOM JEsTENbHOCTH, CBSI3AHHOW € (DU3MKOM, MOATOTOBKA K JalbHEHIIeMy
00y4YEeHHIO B ’TOM HAINPABIICHUHU.

JlocTikeHue 3TuX 1eNei mporpaMMbl TIo (PU3KKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHust 0OecTeYynBaeTCs PEIICHUEM CIIEAYIONINX 3a4a4:

® [pUOOpETEeHHE 3HAHUM O JUCKPETHOM CTPOCHHMH BEIIECTBA, O MEXAHUYECKHUX,
TEIUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

® TPUOOpPETeHHE YMEHUI ONMUCHIBATH U OOBSICHATH (PU3UUECKHUE SIBJICHHS C HC-
MOJIb30BAaHUEM TOJTyUYECHHBIX 3HAHUM;

® OCBOCHHME METOJIOB PEIICHUS MPOCTEHIINX PACUETHBIX 3a/1ay C HCIOJIh30BA-
HUEM (DU3MUYECKUX MOJIENEH, TBOPUECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a-
naq,

® pa3BUTHE YMEHUU HAOIIOATh MPUPOJHBIE SIBJICHUSA U BBINOIHATH OIBITHI,
nabopaTopHbie pabOTHI M IKCIIEPUMEHTATBHBIC UCCIICOBAHUS C UCTIOIb30Ba-
HUEM U3MEPUTEIHHBIX TPUOOPOB;

® OCBOCHHME MPUEMOB palbOTHl ¢ WHGpOpMAIHME (QUINYECKOTO COACpKaHUS,
BKJItOYasi MH(OPMAIIMIO O COBPEMEHHBIX TOCTHKCHHSIX (PU3UKU, aHAIH3 U
KPUTHUECKOE OlleHUBaHUE UH(OpMaInu;

® 3HAKOMCTBO CO cdepaMu MpodhecCHOHaTHHON JEeSITEeNbHOCTH, CBSI3aHHBIMU C
(buU3HKOM, U COBPEMEHHBIMHU TEXHOJOTUSIMH, OCHOBAHHBIMU HA JOCTHUKEHUSIX
bu3nuecKol HAyKH.

Ha u3yuenue ¢usuku (6a30BbI ypOBEHB) HA YPOBHE OCHOBHOT'O OOIIETO 00pa-
30BaHus 0TBOJUTCS 238 vacoB: B 7 kiacce — 68 yacoB (2 vaca B HeZIeN0), B 8 Kiacce
— 68 yacoB (2 yaca B Hezen0), B 9 kinacce — 102 gaca (3 yaca B HEIEINIO).

[Ipennaraemsplii B mporpamme Mo (pu3MKe MepeyeHb J1ad0paTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHAATEIbHBIN XapaKTep, YUUTENb JeTacT BBHIOOP MPOBEICHUS
71a00paTOpHBIX pabOT U OMBITOB C YUYETOM MHAWBUIYAIBHBIX 0COOEHHOCTEH 00y4ato-
IIMXCS, CIUCKA SKCIEPUMEHTAIBHBIX 3aJaHul, MpeajiaraéMbIX B paMKax OCHOBHOTO
roCyJapCTBEHHOTO SK3aMeHa o (PU3HUKeE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOLIET0 MUPA.

@dusnka — Hayka o npupoje. SBinenus npupoapl. OU3NUECKUE SBICHUSA: Me-
XaHUYECKUE, TEIUIOBBIE, SJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MepeHue @uanyueckux BelWYuH. DuU3nyecKue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHHII.

Kak ¢usuka u npyrue ecTecTBEHHbIE HAyKH M3ydaroT npupoxay. EctectBen-
HO-HAYYHBI METOJ1 MMO3HAHMS: HAOJI0/IeHre, TTOCTAaHOBKA HAYYHOTO BOIPOCA, BhI-
JBUKEHUE TUIIOTE3, IKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, 00bICHEHHE Habito1ae-
Moro siBieHus. Onucanue GU3nUecKux sIBICHUN ¢ TOMOIIBIO MOJICIICH.

Hemoncmpauuu.

1. MexaHuveckue, TeIIoBbIe, SJIEKTPUUECKUE, MArHUTHBIE, CBETOBBIC SIBJIE-

HUSL.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

JIP 1 OnpeneJieHne neHbl JeJIeHUS IIKAJIbI H3MEPUTEJILHOr0 Npudopa.

JIO 1 U3mepeHue pacCTOsTHUM.

JIP 2 M3mepeHue 00béMa SKUAKOCTH M TBEPAOTO TeJia.

JIP 3 OnpenesieHue pa3MmepoB MaJIbIX TeJl.

JIO 2 N3mepenune temmneparypsl pyu NOMOIIU KUIAKOCTHOTO TEPMOMETPA U TaT4YH-
Ka TEMIIEpPaTypBhl.

JIO 3 IlpoBeneHne UCCIIEIOBaHUS IO MTPOBEPKE TMIIOTE3bI: JaIbHOCTh MOJIETA I1a-
pHUKa, MyIIEHHOTO TOPU30HTAJIBLHO, TEM 00JIbIIE, YeM OOJIbIIIE BHICOTA ITyCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, T0KAa3bIBa-
IOILME JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBrkeHue yactull BemecTBa. CBsI3b CKOPOCTH JBUKEHUS YacCTHULl C TEMIIEepa-
Typoi. bpoyHoBckoe aBmxenue, Aud¢ysus. B3aumonelicTBue yacTull BEIIECTBA:
NPUTSHKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME Ia30B, KUJIKOCTEH M TBEPIBIX
(KpUCTaJIIIMYECKNX) Ted. B3aMMOCBS3b MEXy CBOMCTBAMHU BELIECTB B Pa3HBIX ar-
peraTHeIX COCTOSHUAX M UX ATOMHO-MOJIEKYJSpHBIM cTpoeHueM. OcoOGeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.

2. Habmonenune nuddysun.



3. HaGmronenue siBieHUN, OOBICHSIONIMXCS MPUTSIKEHUEM WM OTTaJIKHUBa-
HUEM YaCTHI] BELIECTBA.

Jlabopamopuvie pabomul u onvimol.

JIO 4 Onenka nuaMerpa aToma METOI0M PSIOB (C UCIOIb30BaHuEM (oTorpaduii).
JIO 5 OmnbIThl 10 HAOIIOACHUIO TETIJIOBOIO PACILIMPEHUS Fa30B.
JIO 6 OnbIThl 10 OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. JIBuskeHHe 1 B3aUMOJAECTBHE TeJl.

Mexanudeckoe ABrKeHUE. PaBHOMEpHOE U HepaBHOMEPHOE JIBHKEHHE. CKO-
poctb. CpenHsisi CKOPOCTh IIPYU HEPABHOMEPHOM JIB)KEHHH. Pacuér mytu u Bpeme-
HU JBUOKCHUS.

SBnenue uHepuuu. 3aKOH MHEpUMU. B3anMozeiicTBue Ten Kak MpuyuHa u3-
MEHEHHS CKOPOCTH ABWKEHHUs Tel. Macca kak Mepa uHepTHOCTH Tena. [lmoTHoCTh
BenlecTBa. CBA3b IUNIOTHOCTU C KOJMYECTBOM MOJIEKYN B €JUHHIIE 00bEMaA Bellle-
CTBA.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. M3mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. HeBecomocts. Crioxkenne
CWJI, HAlIPaBJICHHBIX 10 OJHOM npsiMoi. PaBHoxelcTByromas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPeHUE NTOKOsA. TpeHne B IpUpO€e U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHn4ecKoro JIBUKEHHUS TeNa.
W3mepeHne CKOpOCTH NPAMOJIMHENHOTO JBUKEHMUS.
Habmroienue siBleHus HHEPLUH.

CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.
CroxeHune CHJl, HaIllPaBJICHHBIX 110 OJJTHOM MTPSMOM.
Jlabopamopuvie pabomul u onvimaol.

JIO 7 OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBMKEHMS (IIapUKa B >KUJKOCTH,
MOJIEJIH JICKTPUIECKOr0 aBTOMOOWIIS M TaK Jiajee).
JIO 8 Ormpenenenue cpeaHed CKOPOCTH CKOJIBKEHHsS Opycka WM IIapuKa I0
HAKJIOHHOM IJIOCKOCTH.
JIP 4 OnpenesieHne IJIOTHOCTH TBEPAOTO TeJia.
JIP 5 3aBucumocth pactskeHus (AepopManuu) Npy:KUHbI OT NMPUIOKEHHOM
CHJIBI.

1
2
3
4. HaOmroneHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5
6

JIP 6 3aBucHMMOCTDH CHJIBI TPEHHMSI CKOJILKEHHUS OT Beca TeJla M Xapakrepa co-
NMPUKACAIUIMXCH MOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJTUYCHUS NaBlieHus. J[aBieHue rasa.
3aBUCUMOCTH JIaBJICHHS ra3a oT 00bEéMa, TeMrneparypsl. Ilepegada naBneHust TBED-



JBIMH TEJIAMHM, KUJIKOCTAMH U Trazamu. 3akoH Ilackans. [ITHeBMaTnueckue maiiu-
Hbl. 3aBHCUMOCTh JIaBJICHHS >KUIKOCTH OT TIIyOuHbI. ['MapocraTuueckuii mapa-
nokc. Coobmaromecst cocysl. [ uapaBimuyeckue MEXaHu3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3NyIIHOM 00o0sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue arMmochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUSI OT BBHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBUCUMOCTB JABJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckuu mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTD BBITAJIKMBAIOLIEH CHIIBI OT 00BbEMA MOTPYKEHHOM YacTu Te-

S T o

Ja ¥ IJIOTHOCTH JKHJIKOCTH.
PaBeHCTBO BBITAJIKUBAOIIEH CHJIBI BECY BHITECHEHHOM JKUIKOCTH.
8. YcClOBHE IJIaBaHUS TeN: IJIAaBaHUE WJIM MOTPYKEHHUE TEJ B 3aBUCHUMOCTH
OT COOTHOIICHUS INTIOTHOCTEH Teja U )KUIKOCTH.
Jlabopamopuvie pabomul u onvimol.
JIO 9 HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00BbEMaA MOTPYKEHHOM B

N

JKUJIKOCTh YaCTH TeJa.
JIP 7 OnpenesieHue BHITAJIKNUBAKOIIEH CHJIbL, 1eiiCTBYIOIIE HA TeJl0, NMOrPy-
JKEHHOE B JKUJIKOCTb.

JIO 10 IIpoBepka HE3aBUCUMOCTH BBITAJIKHABAIOIIEH CHJIbI, TEUCTBYIOIIEN HA TEJO
B JKMJKOCTH, OT MaccChl TeJa.

JIP 8 3aBHCHMOCTb BHITAJIKHBAKIICH CHJIbL, JeHCTBYIONIEH HA TEJI0 B *KUAKO-
CTH, OT 00bEMA MOTPYKEHHON B JKUAKOCTH YACTH TeJIa U OT IJIOTHOCTH KU/I-
KOCTH.

JIP 9 KoHcTrpynpoBaHue apeoMeTpa MM KOHCTPYMPOBAaHMeE JIOAKH U OIpee-
JICHHE eé rpy30NoAbEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocTbie MeXaHU3MBI: pblyar, OJI0K, HAaKJIOHHAs MJI0CKOCTh. [IpaBuiio paBHO-
Becusi phruara. [lpumeHeHue mpaBmia paBHOBECHsI pbhlyara K OJOKY. «30J0TOe
npaBuio» mexanuku. KI1J[ mpocTteix MexanuszmoB. [IpocTeie MeXaHU3MBI B OBITY H
TEXHUKE.



Mexannueckasa s3Heprus. Kunertmueckasd u noreHuuanbHas sHeprus. [lpe-
BpalleHUE OJHOTO BHJIa MEXAHUYECKOW PHEPrur B JAPYrod. 3aKOH COXPAHEHHS
SHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

JIO 11 Onpenenenue padOTHI CUJIBI TPEHUS IPH PABHOMEPHOM JIBMXKEHHH TENA 110
TOPU30HTATBHON OBEPXHOCTH.

JIP 10 UccaenoBanue ycJ0BUiIl paBHOBECUS pbIyara.

JIP 11 U3mepenue KII/{ HAKJIOHHOM IJIOCKOCTH.

JIO 12 M3ydeHue 3aKkoHa COXPAHEHUSI MEXaHUUECKON IHEPTUH.

8 KJIACC

Pa3znen 6. TensioBble siBJeHUS.

OCHOBHBIE TOJIOKEHUSI MOJEKYJAPHO--KUHETUYECKON TEOPUU CTPOCHUS Be-
niectBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJ. ONBITHI, TOATBEPKIAIONINE OC-
HOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, KUAKOTO M Traz000pa3HOro cOCTosiHUM BemiecTBa. Kpu-
cTtauinueckue u amopdHbie Tena. OObSICHEHNE CBOMCTB ra3oB, KUIKOCTEH U TBEP-
JIBIX TE€J HAa OCHOBE IMOJIOKEHUW MOJICKYJISIPHO--KUHETHYECKO Teopun. CMaunBa-
HHE Y KalWUISIPHBIC SBJICHUS. TEMI0BOE pACIIUPEHUE U CKATHE.

Temnepatypa. CBsA3b TeMIepaTypbl CO CKOPOCThIO TEIJIOBOTO ABM)KCHUS 4a-
ctull. BayTtpenuss sHeprus. CnocoObl U3BMEHEHHUs] BHYTPEHHEW IHEPruu: TEIUIo-
nepegaya M coBeplieHue padboTel. Buabl Temonepegadu: TEMIOMPOBOIHOCTb,
KOHBEKIIUS, U3JTyUYCHHUE.

KomnuecTBo TeIIoTHL. YelbHAs TEIIOEMKOCThL BEIIECTBa. 1€IIo00MeH H
TEIJIOBOE paBHOBECHE. YpaBHEHME TEIUIOoBOro OanaHca. [lnaBnenue u oTBep/eBa-
HUE KPUCTAJUIMUYECKUX BEILECTB. YelbHas TersoTa TuiaBieHus. [lapoobpazosa-
Hue u KoHjaeHcanus. Mcnapenue. Kunenue. Y aenpHas Teniota napooOpa3oBaHus.
3aBUCHMOCTH TEMITEpATyphl KUTICHUS OT aTMOC(EPHOTO JTaBICHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIUIUBA. Y IeJIbHAs TEIIOTa CTOPAHUSL.

[Tpunuune! padbotel TerioBbix asurarenei KIIJ[ termmoBoro asuratens. Ten-
JIOBBIE JIBUTATEIIN U 3aLUATA OKPYKAIOIIEH CPEIIbI.

3aKOH COXpAaHEHUS ¥ IIPEBPAICHUS SHEPTUM B TETUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. HaGmrogeHue 6pOyHOBCKOTO JBUXKCHUSI.

2. HabGmonenue nuddyzuu.

3. HaOmronenue siBneHui cMauydBaHUs U KaIWUISIPHBIX SBJICHUI.



4. HalOnroJeHue TemioBOro paciiupeHust Tel.
5. M3mMeHeHue naBleHUs ra3a MpU W3MEHEHUH O0BhEMa W HAarpeBaHUU WIIH
OXJIAXKCHUU.

6. IIpaBuna nsmepeHus remMnepaTypsl.

7. Bunel Tenonepenayu.

8. OxJjaxaeHue Npu COBEPILIEHUH PaOOTHI.

9. HarpeBaHue npu coBepilieHUH paOOThl BHEITHUMHU CHIJIAMH.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BELIECTB.

11. HaGnroneHnue KumeHus.

12. HaGnroieHue nocTosiHCTBa TeMIIepaTyphl P IJIaBJICHUU.

13. Mopenu TerIoBbIX JBUTATENEH.

Jlabopamopuvie pabomul u onvimol.

1. OnbITHI 110 OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OnbIThl IO HAOJIOJECHUIO TEIJIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U

TBEPABIX TEIL.

4. OmnpeneneHue TaBICHHS BO3AyXa B OaJJTIOHE IINPULA.

OneITHI, JEMOHCTPUPYIOITUE 3aBUCUMOCTD JaBJICHUS BO3/IyXa OT €ro 00b-
€Ma 1 HarpeBaHMs WIN OXJIaXKICHUS.

6. IIpoBepka rumnores3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUECKOU TPyOKE OT TeMIEPaTyphI.

7. HaOmionenue u3aMeHeHUs] BHYTPEHHEH SHEPTUM Tejla B pe3yJibTaTe Terio-

nepeaadr u paboThl BHEIIIHUX CHIIL.

JIP 1 UccienoBanue siBJE€HUSA TEMI000MEHA NPH CMEIIMBAHUYU XO0JIOTHOH

U ropsiueit BOAbI.

8. OmnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOAOW MPH TEII000-

MEHE C HarpeThIM METAJUTMYECKUM [IUIUHIPOM.

JIP 2 OnpeneJieHne yeabHOM TEMJIOEMKOCTH BellecTBA.

9. HccnenoBaHue npouecca HCHapeHusl.

JIP 3 OnpeneJieHre OTHOCUTEIBbHOM BJIAKHOCTH BO3/AyXa.

10. OnpenesieHne yaeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazges 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTpu3zanus Tei. J[Ba poja 3NeKTpuyYecKux 3apsiioB. BiaumoneiictBue 3a-
psOKeHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTB CHIIBI B3aMMOICHCTBUSI 3apsiKEHHBIX
TeJ OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTY TEJIaMH).

DnekTpuueckoe noiie. Hanpssk€HHOCTH 3nekTpudeckoro nois. [Ipunimun cy-
MEPIO3UIINY ICKTPUUECKUX MOJIeH (HA KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenue atoma. [IpoBOAHUKHM U JUAJIEKTPUKU. 3aKOH COXPAHEHHUS AJIEKTpUYeE-
CKOT'0 3apsja.

DJIEKTPUYECKUM TOK. Y CIIOBHS CYHIECTBOBAHUS JJIEKTpUYECKOro Toka. Mc-
TOYHHMKH MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUUYECKOTO TOKa (TEIIOBOE, XUMUYe-
CKO€, MATHUTHOE). DJIEKTPUUECKUM TOK B AKHUJIKOCTSIX U razax.

Onextpuyeckas nenb. Cuia Toka. DileKTpuyeckoe Harpskenue. ConpoTus-
JIEHWE MPOBOJHUKA. Y IEIBHOE CONPOTUBIICHHE BelIeCTBa. 3akoH OMa 1715 ydacTKa
uenu. IlocinenoBarenbHoe U MapajuieIbHOE COEAUHEHUE ITIPOBOIHUKOB.

PaGoTa m MOIIHOCTH 3JEKTPUYECKOTO TOKa. 3akoH Jxoyns—Jlenmna. Dnek-
TPUYECKHUE LIEN U MOTPEeOUTENN 3IIEKTpUUecKor 3Hepruu B ObITy. KopoTkoe 3a-
MBIKaHHE.

[TocTtostHHBIE MarHuTHl. B3auMoaencTBre NMOCTOSHHBIX MarHUTOB. Marnur-
HOE moje. MarautHoe noje 3eMiid U €ro 3HaY€Hue s KU3HU Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TE€XHHUKE. J[€MICTBME MArHUTHOrO MOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOJBHUIA-
T€JIb TMOCTOSAHHOTO TOKAa. lCMONb30BaHUE SIJIEKTPOJABUTATEIEH B TEXHUYECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Onpitel @apajnes. SIBieHue IeKTpOMarHuTHOW uHAykuuu. IIpaBuno Jlenua.
Onextporenepatop. CriocoObl MONMyYEHUs IIEKTPUUECKON SJHEPTUU. DIEKTPOCTAHIINU
Ha BO30OHOBIISIEMBIX HICTOYHUKAX YHEPTHH.

Hemoncmpauuu.

DneKTpU3anus Te.

JIBa pojia IEKTPUUYECKUX 3aPSI0B M B3aUMOJICHCTBHUE 3aPSKECHHBIX TEll.
Y CTpOMCTBO U ACUCTBUE AIEKTPOCKOIIA.
DnexTpocTaTuyeckast UHIYKIUS.

3aK0H COXpaHEHUS JICKTPUICCKUX 3apsIOB.
[IpOBOHUKH U TUIICKTPUKH.

MonenupoBaH#e CUIOBBIX JTHHHUH dJIEKTPUIECKOTO TIOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUSA DIEKTPUYECKOTO TOKA.

10.DneKTpUYECKUii TOK B JKUJIKOCTH.

11.T a30Bbli1 pa3ps.

© 0N AEWNRE

12.M3mMepeHune Cribl TOKa aMIIEPMETPOM.

13.M3MepeHue 3JIEKTPUYECKOTO HANPSKEHUS BOJIBTMETPOM.
14.PeocTaT 1 Mara3uH COIPOTUBIICHH.

15.B3auMoeiicTBHE TOCTOSIHHBIX MAarHUTOB.

16.MonennpoBaHue HEBO3MOKHOCTH Pa3/ICIICHUS ITOJFOCOB MarHuTa.
17. MonenmnpoBaHue MarHUTHBIX TOJIEN MTOCTOSIHHBIX MAarHUTOB.

18. OnbIT IpcTena.



19. MarauTHoe noJjie Toka. DJIeKTPOMarHur.
20. JlericTBME MarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.
21. DJIEKTPOJABUTATENb OCTOSHHOTO TOKA.
22. MccnenoBaHue ABICHUS 3JEKTPOMAarHUTHOM WHTYKIIUH.
23. OnbiThl Dapajes.
24. 3aBUCUMOCTb HaIpaBJICHUSI WHIYKIIMOHHOTO TOKAa OT YCJIOBHM €ro BO3-
HUKHOBEHHS.
25. DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnvie pabomul u onvimaul.
1. OnbIThl O HAOTIOJEHUIO AJIEKTPU3AIUHU Te UHAYKIIUEH U MPU COMPUKOC-
HOBEHUH.
2. HccnenoBanue IEHUCTBUSI AJIEKTPUUYECKOTO MOJIS HA MPOBOAHUKU U JIH-
AIEKTPUKHU.
JIP 4 COopka u npoBepKa padoThl 3JIeKTPUYECKOH HenH MOCTOAHHOI0 TOKA.
JIP S U3mepeHue U peryJiupoBaHue CHJIbI TOKA.
JIP 6 U3Mmepenue U peryJiMpoBaHue HANPSKEHU.
JIP 7 UcciienoBanue 3aBUCMMOCTH CHJIbI TOKA, MAYLIET0 Yepe3 pe3ucTop, OT
CONPOTHUBJICHUS PE3UCTOPA U HANIPAKECHUS HA pe3ucTope.
3. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPHUUYECKOTO COMPOTUBIIE-
HUS TIPOBOJAHUKA OT €r0 JIJIMHBI, IJIOIIaAH MOMEPEYHOTO CEUEHUS U MaTe-
puana.
JIP 8 IlpoBepka mpaBu/ia CJIOKEHUSI HANPSKEHUH NMPHU MOCJIEI0BATEIHLHOM
COCeIMHECHUH IBYX PE3MCTOPOB.
JIP 9 IIpoBepka mpaBuia s CWIbl TOKA NPH NAPAJUICJIBHOM COeIMHEHUU
Pe3uCTOpPOB.
JIP 10 Onpenesnenue padoThl JJIEKTPUIECKOT0 TOKA, HAYLIET0 Yepe3 pe3ucTop
U MOLIIHOCTH 3JIEKTPHYECKOI0 TOKA, BbIAEJ€MOil Ha pe3ucTope.
4. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UIYUIErO 4Y€pe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.
5. Onpenenenue KIIJ[ Harpesares.
6. MccrnegoBaHrne MarHUTHOTO B3aUMOJEHCTBUS TTIOCTOSTHHBIX MarHUTOB.
7. M3yueHune MarHMUTHOTO TOJSI TMOCTOSHHBIX MAarHUTOB TPH UX OOBEAUHE-
HUU U Pa3/ICIICHUM.
HccnenoBanuie nelcTBUS SJIEKTPUYECKOTO TOKa HA MATHUTHYIO CTPETIKY.
9. 3aBHUCHUMOCTh CUJIbI B3aUMOJICUCTBHUS KATYIIKK C TOKOM M MarHuTa OT CH-
JIbl TOKA W HAIlPaBJICHUS TOKA B KaTYIIIKE.
10. U3mepenune KII/] anexkTpoaBuraTebHOM yCTaHOBKH.
JIP 11 U3y4eHne AeiicTBMSI MATHUTHOTO OJIS HA MPOBOJIHUK € TOKOM.
JIP 12 KoncTpynpoBaHue ¥ u3ydyeHue padoThl JJIEKTPOABUIATE IS,



11. OIBITEI O HCCICOAOBAHUIO SBJICHUA BHGKTPOMaFHHTHOﬁ WHAYKIOUU: HUC-
CJICOJOBAaHHUC W3MEHEHUH 3HAUCHUS U HanpaBJICHUA HHAYKIIMOHHOI'O TOKaA.
9 KJIACC

Pasnen 8. Mexannueckue siBJICHHUS.

Mexanunueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCH-
TEJIbHOCTh MEXAHUYECKOTO JBM)KEHMs. PaBHOMEpHOE NpPAMOJIMHENHOE IBUKEHUE.
HepaBHomepHOe npsMonanHeitHoe aBuxkeHue. CpellHsis 1 MTHOBEHHAas CKOPOCTh Tena
TP HEPABHOMEPHOM JBUKECHHUH.

VYckopenue. PaBHOyckopeHHOE TpsiMOJMHEHHOe aBrkeHue. CBoOOAHOE mMajie-
Hue. OnbiTel ["anunest.

PaBHOMepHOE ABMXEHHE MO OKpY:KHOCTH. [lepuon u wacrora oOpamenus. JIu-
HEWHAsl U YIJI0Basi CKOPOCTU. LIeHTpOoCTpeMUTEIBHOE YCKOPEHHE.

[IepBbiii 3akoH Hbrotona. Bropoit 3akoH Herorona. Tpertuit 3akoH HproToHa.
[IpyHIMN CYTIEPIIO3UIIMHU CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujia TPEHUSI CKOJbKEHUS, CUja
TPEHUS MOKOS, IPYyTHE BUABI TPEHUS.

Cuna TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEHHE CBOOOJHOTO Taje-
Hus. JIBmkenue ruianetr Bokpyr Cousnua. IlepBas kocMmuueckas ckopocts. Heseco-
MOCTb U IIEPETPY3KHU.

PaBHOBecue marepuanbHOM TOUKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOTO TEJIa C 3aKPEIUIEHHOMN OChIO BpaleHus. MoMeHT cuibl. L{eHTp TsxkecTH.

Nmnynece Tena. U3sMeHnenne umnyiibca. UMIyJibe cuiibl. 3aKOH COXPAaHEHUS! M-
IyJbca. PEaKTUBHOE JBIKECHHUE.

Mexanundeckasi pabota U MOITHOCTh. PaboTa chil TsXKeCTH, YIPYTrOCTH, TPEHHUS.
Cas13b sHEepruu 1 padboTel. [loTeHManbHas SHEPrus Tena, NOJHATOTO Hall OBEPXHO-
cThio 3emud. lloTeHumanpHas 3HEprusi cxaToul npykuHbl. KuHeTnueckas dHeprus.
TeopeMa 0 KHHETHUECKOU 3HEPrUH. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPTUH.

Hemoncmpauuu.

1. HaOmronenue MeXaHHMYECKOTO IBIKEHHS Tela OTHOCHTEIBHO pPa3HBIX Tell

OTCYETA.

2. CpaBHeHuE MyTeH U TPACKTOPUI JBUKEHUS OJHOTO U TOTO K€ TeJla OTHOCH-
TEJIbHO PAa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUS MPSMOJIMHENHOTO IBUXKEHUS.
HccnenoBanne Npu3HAKOB pABHOYCKOPEHHOTO ABUKEHHUS.
Hab6mronenne 1BM>KEHUS Teja M0 OKPY>KHOCTH.

o v kW

HalGmronenre MexaHM4eCKUX SIBICHWN, TMPOUCXOANINX B CHCTEME OTCYETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JABWKEHHUHU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.

7. 3aBHCHUMOCTb YCKOPEHMS Te€la OT MAacChl T€Jla U AEHCTBYIOIIEH HA HEro CH-
JIBL.



8. HaOumoneHue paBeHCTBA CUJI IPU B3aUMOICUCTBUM TETI.

9. HM3meHeHue Beca Tena Ipu YCKOPEHHOM JIBUKEHUU.

10.11lepenaua nmnyJsibca npyu B3aUMOJECUCTBUU TE.

11.TIpeobpa3zoBanusi JHEPTUH NPU B3aUMOJICUCTBUU TEN.

12.CoxpaHeHue UMILyJIbCa IPU HEYIIPYTOM B3aUMOJACHCTBHH.

13.CoxpaHeHue UMIyJbca IpHU a0COIIOTHO YIPYTrOM B3aUMOICUCTBHH.

14.HabmroieHne peakTUBHOTO JBUKEHUSI.

15.CoxpaHeHue MeXaHHMUeCKON SHepTrun npu cBOOOIHOM MaJICHUH.

16.CoxpaHeHue MEXaHWYECKOW SHEPruu NP JBWKEHUU Tea NOJ JEHCTBHUEM

MPYKHUHBI.
Jlabopamopnuie padbomoul u onvimeot.
1. KoHcTpyupoBaHue TpakTa s pa3roHa U JajdbHEWIIEro paBHOMEPHOIO JBU-
JKEHHUsI LIAPUKA WIH TEJICKKHU.
2. OmnpeneneHue cpeHeld CKOPOCTH CKOJIbKEHUS OpyCKa WU ABMKEHUS 1Iapu-
Ka 110 HAaKJIOHHOM IIJIOCKOCTH.
JIP 1 Onpenejienne yCKOPeHHUSI TeJia IPH PABHOYCKOPEHHOM [BHKCHUM I10
HAKJIOHHOM IJIOCKOCTH.
JIP 2 HccienoBanue 3aBHCMMOCTH NYTH OT BPeMEHH NPH PABHOYCKOPEHHOM
ABHKEHUH 0€3 HAYAJIbHOI CKOPOCTH.
3. IIpoBepka rumoTesbl: €ciyd IpU PAaBHOYCKOPEHHOM JBM)XKEHHM O€3 Hayajb-
HOM CKOPOCTH ITyTH OTHOCSITCA KAaK PsAJl HEYETHBIX YHCEN, TO COOTBETCTBYIO-
[[1E€ TPOMEXKYTKH BPEMEHH OJIMHAKOBBI.
JIP 3 HcciaenoBanue 3aBHCHMOCTH CHJIBI TPEHHUSI CKOJIbKEHUS OT CHJIBI HOP-
MAJIBHOTO AaBJjeHus. OnpeaeseHue KO3PPUUUEHTA TPEHUS CKOJIbKEHHS.
JIP 4 OnpenesieHne xECTKOCTH MPYKUHBI.
4. OmpexaeneHue padOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBHKEHUU Tela IO
TOPU30HTAIIBHOM MOBEPXHOCTH.
5. Onpenenenue pabOTHI CHIBI YIIPYTOCTH MPH MOIBEME T'py3a C UCIOJIb30Ba-
HUEM HEMOJIBIKHOTO U TIOJIBIKHOTO OJIOKOB.

6. W3yuyeHne 3aK0HA COXpPAHEHHUS YIHEPTUU.

Pazgen 9. Mexanuveckue Kojie0aHUSA U BOJIHBI.

KonebarenpHoe nBuxeHrne. OCHOBHBIE XapaKTEPUCTUKHU KoJI€OAHUM: MEepUof,
4acToTa, aMIUIMTyJda. MareMaThudecKkuid M NpPYKUHHBIA MaATHHKU. lIpeBpamenue
SHEPTUU TIPH KOJIeOaTEIbHOM JIBUKEHUH.

3aryxatomue KoneOanus. Beinyknennsie konebanus. Pesonanc. Mexannueckue
BOJIHBI. CBOIMCTBA MEXaHMYECKUX BOJIH. [IpomonbHbie U monepevyHbie BONHBL. [[nrHa
BOJIHBI U CKOPOCTBh €€ pacnpocTpaHeHHs. MeXaHU4eCcKHe BOJHBI B TBEPAOM TeElIE,
CEHCMHUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. H(ppa3Byk U yib-
Tpa3BYK.

Hemoncmpayuu.



1. HaOmronenue konebaHuii Ten moja JeHCTBUEM CHJIbI TSDKECTH U CUJIBI YIIPY-
TOCTH.

Habmionenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaGmrofeHue BbIHY ACHHBIX KOJIEOaHUI U pe30HaHCA.

Pacnipoctpanenue npooJibHBIX U MTONEPEYHBIX BOIH (Ha MOJAECIIH).

e W

Hab6nroneHue 3aBUCHMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHUI pe30HaHC.

Jlabopamopnuie padbomul u onvimot.

JIP S OnpenesieHre 4acToThl M MEPUOAA KoJeOaHUI MaTeMaTHYeCKOr0 MasiTHH-
Ka.
JIP 6 OnpeesieHHe 4acTOTHI M NMEPUOIA KOJIEOAHNH NMPYKMHHOT0 MASITHUKA.

1. WccnenoBanue 3aBUCHMOCTH TEpHOJa KOJeOaHWW IOABCIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

2. HccnenoBaHue 3aBUCUMOCTH NEPUOA KOJIEOAHUIN NPYKUHHOTO MasiTHUKA OT

Macchl rpysa.
3. IlpoBepka HE3aBHCHMOCTH IEpHUOa KOJICOAHHM Ipy3a, MOABEIICHHOTO K HU-
TH, OT MaccChl Ipy3a.
4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEpUOa KOJIeOaHUHN TIPYKUHHOTO
MasiTHUKA OT MacChl rpy3a U KECTKOCTHU MPYKUHBI.
JIP 7 N3mepeHue ycKOpeHHsi CBOOOIHOTO MAdeHUS.

Pa3zges 10. Di1eKTPOMArHMTHOE 110JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE MOJI€. DJIIEKTPOMArHuTHbIe BOJHBI. CBOMCTBA 3JEKTpOMAr-
HUTHBIX BOJH. [lIkana snekrpomarauTHeIX BOJH. Mcnonb30BaHue 3eKTPOMarHUTHBIX
BOJIH JUJISI COTOBOW CBSA3H.

OnexTpoMmarautHasa npupoga csera. CkopocTh cBeTa. BoiaHOBBIE CBOIICTBA CBe-
Ta.

Hemoncmpayuu.

1. CpoiicTBa AIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOWCTBA CBETA.

Jlabopamophuie padbomoul u onvimeol.

JIP 8 N3y4eHue CBOCTB 3JIEKTPOMATHUTHBIX BOJIH ¢ IOMOIIbI) MOOMJILHOIO Te-
Je(oHna.

Pa3zgen 11. CBeToBbBIE IBJICHUS.

JlyueBas monens cBera. Mcrounuku cBera. [IpsiMonuHeitHoe pacnpocTpaHeHue
ceera. 3armenusi Connna u Jlynel. Otpaxenue ceta. [lmockoe 3epkano. 3akoH OT-
paXXEHHUs CBETA.

[Ipenomienue cBera. 3aKoH npesiomieHus cBeta. [loaHoe BHyTpeHHEe OTpaxe-
Hue cBeta. lcnonb3oBaHue MOJTHOTO BHYTPEHHETO OTPAXKEHMSI B OMTUYECKHUX CBETO-
BOJAX.

JIunza. Xon nyueit B nunH3e. OnTryueckas cucrema Qoroanmnapara, MUKpOCKONa
U Teneckorna. ['1a3 kak ontudeckas cucteMa. biim30pykocTh U 1albHO30PKOCTb.



Paznoxenue 6enoro csera B cekTp. OnbiTel HhtoToHa. CrioskeHHe CrieKTpalib-
HBIX LBETOB. Jlucnepcus cBera.
Hemoncmpayuu.
[IpsiMmosIMHEWHOE pacTIpOCTPaHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuyenune n3o0paxeHuil B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[IpenomiieHue cBera.
OnTuueckuii CBETOBO/I.
Xon mydeil B cOOMparoIeil JuH3e.
Xon JIy4der B pacCerBarolIeH JIUH3E.
[Tony4yenune n300paxeHuil ¢ MOMOIIbIO JIUH3.
. Ilpunnun neficTBus gporoanmapaTa, MUKPOCKOIIA U TEJIECKOIIA.
10.Mogaens riuasa.
11.Pa3noxxeHue 06eoro cBera B CEKTP.

O N AEWNPRE

12.Tlomy4yenune 6enoro cBeTa MpH CIOKCHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie padbomoul u onvimeol.
1. HccnegoBaHue 3aBUCMMOCTH yIJla OTPAKEHHUSI CBETOBOTO Jiyya OT yIJa Ia-
JEHUSL.
2. U3yuenHne xapakTepUCTUK U300paKEHUS MPEAMETa B IUIOCKOM 3epKalie.
3. HccnenoBaHue 3aBUCHUMOCTH yIJla MPEJOMIICHHS CBETOBOrO Jyya OT YyIJIa
najeHus Ha TPAHUIIE «BO3TYX—CTEKIION.
JIP 9 IlosryuyeHue u300paskeHuil ¢ NOMOIIBIO COOUPAaIOLIell JTUH3BI.
JIP 10 Onpenesienue poKyCHOro pacCTOSSHUS M ONTHYECKOH CHJIbI COOMparoIe
JINH3BI.
4. OnbITHI MO Pa3IOKEHUIO OEJIOr0 CBETa B CHEKTP.
5. OnpITbl IO BOCHIPUSITUIO LIBETA MPEAMETOB MPU UX HAOIIOJECHUH Yepes3 liBe-
TOBBIE (PHIIBTPHI.
Paznen 12. KBanToBbI€ SIBJICHHS.
Omnwitel Pe3epdopaa u mnanetapuas monaens aroma. Monens atoma bopa. Hc-
MyCKaHUE U TOTJIOLIEHUE cBeTa aToMOM. KBaHThI. JInHeWyaThie CIIEKTPHI.
PagnoaktuBHOCTH. Anb(a-, Oeta- 1 raMMa-u3nydeHus. CTpoeHre aTOMHOTO 1/]1-
pa. HykinonHasg mojnenb aToMHOro sjapa. M3otombl. PagnoakTuBHBIE MpeBpaleHus.
IIepron nmosypacmnana aTOMHBIX SIIEP.
SnepHbie peakuyun. 3aKOHBI COXPAHEHUS 3apsA0BOTO U MAaCCOBOTO YUCE. JHEP-
TUSl CBSI3W aTOMHBIX sjep. CBsi3b MacChl U dHEPruM. Peakinmm cUHTE3a U JICJICHUS
anep. Ucrounuku s3Heprun CoJiHIa U 3BE3 .
Snepnas sHepreruka. J[eMCTBUs paJMOAKTHBHBIX HM3JIyYECHHU HA YKUBBIE Opra-
HU3MBI.
Hemoncmpayuu.
1. CnexTpsl U3Iy4eHUS U MOTJIONICHUS.
2. CrnekTpsl pa3InYHBIX Ta30B.



3. CuekTp BoJOpOAA.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cu€Tunka HOHU3HPYIOMIUX U3ITYYECHUH.

6. Perucrpanus uznydeHus NpupoIHbIX MUHEPAIOB U IPOTYKTOB.

Jlabopamopnuie padbomul u onvimeol.

JIP 11 Ha0JiroqeHue CIJIOMIHBIX U JIMHEHYATBIX CNIEKTPOB U3JIy4YeHHs].
JIP 12 UccienoBanue TPEKOB: U3MEpPeHHe IHEPTrUU YaCTUIBI II0 TOPMO3HOMY IY-
T (110 doTorpadusam).

1. U3mepenue paaroakTUBHOTO (OHA.

IHoBTOpHUTEILHO-00001IAKOIMI MOXYJTb.

[ToBTOpUTEIHLHO--00001IAIOIINI MOAYJH TPEIHA3HAUEH ISl CUCTEMAaTU3alui 1
0000111eHHsI TPEIMETHOTO COJIEP>KAHMSI U OTbITa AESITEIbHOCTH, MPUOOPETEHHOTO MPU
U3Y4YEHUH BCEro Kypca (PU3MKH, a TakKe JUisl MOATOTOBKM K OCHOBHOMY TOCynaap-
CTBEHHOMY SK3aMeHy 1o (u3uKe A OOy4arolMxcs, BBIOPABIIMX STOT y4eOHBIN
peaIMeT.

[Ipu n3yyeHun JaHHOTO MOAYJISl PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI Je-
ATETLHOCTH, HA OCHOBE KOTOPBIX 00ECTIEUnBACTCS JOCTHXKEHNE MPEIMETHBIX U METa-
MPEAMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00y4deHUs, (OPMHUPYETCS €CTECTBEHHOHA-
y4Hasi TPaMOTHOCTh: OCBOEHHE HAYUYHBIX METOJOB MCCIICIOBAHUS SBJIICHUW MPUPOIBI
U TEXHUKH, OBJIAJICHUE YMEHHUSIMH OOBSICHATD (PU3NUECKHUE SBJICHUS, IPUMEHSIS MOITY-
YEeHHbIE 3HAHMSI, pelIaTh 3aJa4l, B TOM YHCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMNUANBHO NEATEIbHOCTHBIA XapakTep AAHHOIO pasjelia peanu3yercs 3a
C4€T TOTO, UTO O0YUaIOIIUECs BBITTOIHSIOT 33JJaHusl, B KOTOPBIX UM TpeiaraeTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHWM PACMO3HABATh MU HAYYHO OOBACHATH (Pu3nye-
CKHUE SIBJICHUS B OKPY>KAIOIICH MPUPOJIe U TIOBCETHEBHOM KU3HH,

UCIIOJIb30BaTh HAyYHBIE METOABI MCCICIOBaHUS (DU3UYECKUX SIBICHUH, B TOM
quclie Uil IPOBEPKHU TUIIOTE3 U MOIYYEHHUS] TEOPETUUECKUX BHIBOJIOB;

OOBSICHATH Hay4HbIE OCHOBBI HanOoJee BaKHBIX JOCTHKEHUN COBPEMEHHBIX TEXHO-
JIOTUH, HAIPUMEP, MPAKTUYECKOTI'0 MCIOIb30BaHUS PA3IMYHBIX HCTOUHUKOB SHEPTUU
Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHCHUSI BCEX U3BECTHBIX BUIOB DHEPTHUU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT copMUpOBaHBI CIIEIYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— IPOSBJICHHE MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
(puznyeckoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U 3TUYECKHUX NMPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTIKE-
HUW (U3UKH;

— OCO3HAaHWE BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

— OCO3HAaHHE LEHHOCTU (PU3MUYECKON HayKH KaK MOIIHOTO MHCTPYMEHTa IO-
3HaHUS MHPA, OCHOBBI DPA3BUTHUS TEXHOJIOTHMH, BAXKHEMIIEN COCTAaBISIOLIEH
KYJIbTYDBI;

— pa3BUTHE HAYYHOU JIFOOO3HATENBHOCTH, MHTEPECA K UCCIEA0BATEIbCKOM Je-
ATEIbHOCTH;

5) ¢popmupoBaHusi KYyJbTYpPbI 310POBbSI U 3MOLHMOHAJIBHOIO 0J1aromoJy-
yMs:

— OCO3HaHME LIEHHOCTU 0e30MacHoro oopasa KM3HU B COBPEMEHHOM TEXHOJIO-
TMYECKOM MHpE, BaKHOCTH MPaBHJI O€30MaCHOr0 MOBENECHHSI HAa TPaHCIOPTE,
Ha J0porax, ¢ JJIEKTPUYECKUM U TEIUIOBBIM O0OpYJOBaHHMEM B JOMAITHHX
YCIIOBHSIX;

— copMHUPOBAaHHOCTh HaBbIKa pedieKcHu, MpU3HAHUE CBOETO MpaBa Ha OIIHUO-
Ky ¥ TAKOT0 € IpaBa y IPyroro 4ejIOBeKa;

6) TPy10BOr0 BOCIIUTAHUS:



e — AKTHBHOE€ y4YacTH€ B PEUICHUU MPAKTHUUECKHUX 3a]a4y (B paMKax ceMbU, 0Opa-
30BaTEIBLHON OpraHU3alyu, Tropoda, Kpasi) TEXHOJOTMYECKOM W COIMAIbHOMN
HaIpPaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NYECKUX 3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY M3YUYCHHIO TPO(eccHii, CBI3aHHBIX C (PU3UKOK;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e — OpHEHTAIMs HAa MPUMEHEHHE (PU3NYECKUX 3HAHUU JJIsl pellieHus 3aa4 B 00-
JIACTU OKPY>KaIOLIEeH Cpelbl, INIAHUPOBAHUS MTOCTYNKOB U OLEHKU UX BO3MOXK-
HBIX MTOCTICICTBUMN JIJII OKPYKAIOIIEH CPEbI;

e — OCO3HaHHWE TJIOOAIBHOIO XapakTepa SKOJOTUYECKHUX MpoOJieM M MyTed HX
pelieHus;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM CONHAJIBbHOM M NPUPOIHOM
cpeabl:

e — MOTPEOHOCTHh BO B3aUMOICHCTBUU NP BBHIMOTHEHUH UCCIIEIOBAHUNA U TIPOEK-
TOB (PM3UYECKON HAMPABIEHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

e — MOBBIIIEHUE YPOBHS CBOECW KOMIIETEHTHOCTH YEPE3 MPAKTHUECKYIO JAEATEIb-
HOCTb;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHHI, B TOM YHUCIIE (POPMYIUPOBATH
UJIeH, MIOHSATHUSA, TUTIOTE3bI O GU3HUUECKIX 00BEKTaX U SABJICHUSX;

e — OCO3HaHHE ACPUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
busuKu;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHHUU HOBBIX (PM3UYECKHUX 3HA-
HUM;

e — CTpEMJICHUE aHAIM3UPOBATH U BBISIBIISITH B3AUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

e — OLIEHKA CBOMX JIEWCTBHUU C YYETOM BIMSHHS HA OKPYXKAIOLIYIO Cpeay, BO3-
MOJKHBIX TJ100aTbHBIX TTOCIEACTBHUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe ocBoeHHS IPOrpaMmbl 10 (HU3MKe Ha YpOBHE OCHOBHOTO 00111e-
ro obpazoBanus y oOyuaromierocss 0yayT chopMUpOBaHbl MeTanpeaMeTHbIE pe-
3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIBHBIC yUeOHBIC JCHCTBUS,
KOMMYHUKATHBHBIC YHUBEpCAJIbHBIC YUCOHBIC ICHCTBHUS, PETYJSITUBHBIC YHUBEP-
cajbHbIE yueOHbIE JEHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3zoBble JJornueckue JeficTBUA:



BBISBJISITh M XapaKTePU30BaTh CYMIECTBEHHBIC NMPU3HAKA OOBEKTOB (SBJIC-
HUMN);

YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PaCCMaTPUBACMBIX (aKTax,
JTAHHBIX W HAOJIIOICHUSAX, OTHOCSAIIMXCS K (DU3HUUSCKUM SIBIICHUSIM;
BBISBJISATh MPUYUHHO--CJICJICTBCHHBIC CBSI3U NPU H3yUEHUU (PU3NICCKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOJIB30BAHUEM JETYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHWH, BBIIBUTATh THUIOTE3B O B3aHMMOCBS3IX
(bU3HYECKUX BEITUYHH;

CaMOCTOATEILHO BBIOUpATh CIIOCO0 pemieHus yaeOHon (pu3ndeckoit 3ama-
9 (CpaBHCHHE HECKOJBKHX BapHAHTOB pEIICHHS, BIOOp Hawmbosiee Imo/I-
XOJISIIIETO C YYETOM CaMOCTOSITEIPHO BBIJICTICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY TUIaHY OTBIT, HECIOKHBIN
(bU3UYECKUl AKCIIEPUMEHT, HEOOJBIIOE UCCIeAOBaHNE (PU3UYECKOTO SIB-
JICHUS,

OIICHMBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTH MHGOPMAIIHIO, TTOJTYUEH-
HYIO B XOJI€ UCCJICJIOBAHUSI WJIM SKCIIEPUMEHTA,

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOBI 110 pe3yJibTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATH BO3MOXKHOE JalibHEHIIIee pa3BUTHE (PUZUUYECKUX MPOIIEC-
COB, a TAKX€ BBIJIBUTATh MPEIOJIOKEHUS 00 UX PA3BUTHH B HOBBIX YCIIO-
BUSIX U KOHTEKCTaxX.

Pa6ora ¢ undpopmaunmeii:

IPUMEHATh Pa3jIMuHble METObl, MHCTPYMEHTBI U 3aIPOCHI MIPU MOUCKE U
otOope nHGOPMAIMK WIH JaHHBIX C YYETOM MPEIOKEHHON yueOHol (u-
3UYECKOH 3a7auu;

aHaIIM3UPOBaTh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH MHPOPMAIHIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY IMpeACTaBICHUS HH-
dbopMaruu ¥ WLTIOCTPUPOBATH PEIIaeMbIe 3a/1a4l HECJIOKHBIMHU CXEMaMH,
JuarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1arokeIaTeIbHOCTH OOIICHUS;



COIOCTABIISATh CBOM CYKJEHUSA C CYKJIECHUSIMH APYTHX YYACTHUKOB JHAAJIO-
ra, OOHapy>KUBaTh PA3JIMYUE U CXOJCTBO MMO3UIUH;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3ybTAaThl BBINOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMATh M HMCHOJIb30BaTh MNPEUMYLIECTBA KOMAaHJIHON W HHIMBHUIYaJb-
HOM pabOThI IPU PEIICHUU KOHKPETHOM (PU3NUECKON MPOOIEMBbI;
IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JEUCTBUSA
10 €€ JOCTHXKEHHUIO: PaCIPEeNEsATh PO, OOCYXKAATh MPOLECCH] U PE3YIIb-
TaThl COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;
BBIIIOJIHATH CBOKO YacTh paOOThI, JOCTUTAsl KAYECTBEHHOI'O pe3yJibTaTa Mo
CBOEMY HAIPABIICHUIO U KOOPJAUHHUPYS CBOM JEUCTBUS C IPYTMMH YJICHA-
MU KOMaH/IbI;

OLIEHMBATh Kaue€CTBO CBOETO BKJIaJa B OOLIUI MPOAYKT O KPUTEPUSIM, ca-
MOCTOSITEJIBHO C(HOPMYITHPOBAHHBIM YYaCTHUKAMU B3aHUMOJIEHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OpPUEHTHPOBATHCS B PA3IMYHBIX MOAXOAAX MPUHATHUS pelieHuil (MHAUBU-
TyallbHOE, IPUHSITHE PELIEHUs B TPYyIIE, IPUHITHE PELICHUHN TPYHIO);
CaMOCTOATENLHO COCTABJIAThH aJITOPUTM PelIeHHs (PU3UUECKON 3a1auu UK
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JlaBaTh aJCKBATHYIO OLEHKY CUTYaIlMU U TIpeJiarath jiaH e€ U3MEHEHUS;
OOBSICHSATH IPUYHMHBI JOCTHKCHUS (HEIOCTHIKCHUS) PE3yJIbTaTOB JCATCIIb-
HOCTH, JaBaTh OLICHKY MPHOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHUBBI B JACATEILHOCTH (B TOM UHWCIIEC B XOJ BBITIOJHEHUS
(U3UYECKOTO HUCCIICIOBAHMS WIIM TIPOCKTA) HA OCHOBE HOBBIX O0CTOSTEIb-
CTB, W3MEHUBIIUXCS CHUTYyallMii, yCTAHOBJIEHHBIX OIIWOOK, BO3HHKIINX
TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh ce0s HA MECTO JAPYroro yejioBeKa B XOJE CIopa WU JUCKYCCUHU
Ha Hay4YHYIO TeMY, TOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTHUKY APYTroro;
MPU3HABATh CBOE MPABO HA ONMIMOKY MPHU pErIeHUH (HU3NIECKUX 3a7a4 UK
B YTBEPKJCHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 KJiacce peaMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:
. UCIOJIb30BaTh MOHATHS: (PU3HUECKUE U XUMUUYECKUE SBJICHUS, HAOIO/IEHNUE,
HKCIIEPUMEHT, MOJIEJIb, TUIIOTE3a, EAUHUIIBI (PU3NYECKUX BEIUYHH, aTOM, MOJIEKY-
Ja, arperaTHbIe COCTOSIHUA BellecTBa (TBEPAOE, KUAKOE, Ta3000pa3HOE), MEXaHU-
YEeCKOe JBWKEHUE (PAaBHOMEPHOE, HEPABHOMEPHOE, TPSIMOJIMHEWHOE), TPAEKTOPUS,
paBHOJIEHCTBYIOMas cuia, aedopmanus (yrnpyras, IjacTHUecKas), HEBECOMOCTbD,
COOOIIAIOLINECS COCY/IbI;
. paznuuath ABieHUsA (AUQQy3us, TEIUIOBOE ABM)KEHUE YaCTHIl BEIIECTBA,
PaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE ABWKEHUE, UHEPLUs, B3aUMOJCHCTBUE
TEJ, pABHOBECUE TBEPJBIX TEJl C 3AKPEINIEHHON OChIO BpallleHUs, IIepeaaya J1aBiie-
HUS TBEPABIMU TEJIaMHU, >KMJIKOCTSIMU U Ta3aMu, aTMOc(epHOe NaBjeHUE, IJaBa-
HUE TeJl, MPEBpaIlleHUus] MEXaHUUECKON SHEPTruu) MO OMUCAHUIO UX XapaKTEepPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JTAHHOE (PU3HUECKOE SIBJICHHUE;
. pacno3HaBaTh MPOSIBICHUE M3YYECHHBIX (PU3MUECKUX SBJICHHUA B OKPYKAIO-
IIEM MHUPE, B TOM 4uCJe PU3NYECKHE SBJICHHS B MPUPOJIE: IPUMEPHI ABUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMH B )KMBOW M HE)KUBOW IPUPOJIE, NEHCTBUE CUIIbI TPEHHUS B
IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(EPHOro JaBJICHUS HA )KUBOM OpraHu3M, Iuia-
BaHueE pbI0, pplyary B TeJ€ YeJIOBEKa, IPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1a-
4y B y4€OHYIO, BBIJEISTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NYECKUX SIBJIE-
130707
. ONUCHIBAaTh U3YyYEHHbIE CBOWCTBA Tel M (U3NYECKUE SIBJICHUS, MCHOJIb3Ys
dbu3nyeckre BeIMYMHBI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BpEeMs, IMyTh, CKO-
pOCTb, CPEJHSSA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC TEJNa, CUJIa TPEHUS,
naBieHue (TBEPIOro Tena, KUIKOCTH, ra3a), BhITAJIKABAIOLIAS CUla, MEXaHUYECKas
paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(P(PUIUEHT MOJIE3HOro IeH-
CTBUS MEXaHU3MOB, KMHETHUYECKas M IOTEHUMAJIbHAs 3HEPrusl), NpU OMNHCAHHUH
IPAaBUWJIBHO TPAKTOBaTh (PM3NYECKUIN CMBICI UCIOJIb3yEMbIX BEJUYMH, UX 0003Ha-
YEHUs1 U €IMHMIBl (PU3NYECKUX BEJIMYMH, HAXOJIUTh (POPMYJIbI, CBS3bIBAIOILINE
JaHHYI0 (PU3UYECKYIO0 BEIMYMHY C IPYTUMU BEJIMYMHAMH, CTPOUTH Ipa@uKU U3Y-
YEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH;
. XapaKkTepu30BaTh CBOMCTBA Tell, (PU3MUECKUE SBJICHUS U MPOLIECCHI, UCTIONb-
3ys MpaBWiIa CI0KEHUs CUJl (BIOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akoH [lackais,
3aKOH ApxuMesa, MPaBUJIO paBHOBECHUS pblyara (0JI0Ka), «30JI0TOE MPABUIIO» Me-
XaHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOW IHEPTUH, IIPU ITOM JaBaTh CIOBECHYIO
(GOopMyIMPOBKY 3aKOHA U 3alIMCHIBAaTh €T0 MAaTEMATHUYECKOE BBIPAXKECHUE;



. OOBSACHATH (PU3HUECKUE SIBICHUS, POLIECCHI U CBOICTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTyalUl MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH MPHU-
YUHHO--CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE M3 1—2 JOrHYecKHX IIaroB C
ornopoi Ha 1-2 U3y4yeHHBIX CBOMCTBA (PU3NUYECKUX SBJICHUH, GU3NUECKUX 3aKOHA
WU 3aKOHOMEPHOCTH;

. pemaTh pacy€THble 3aa4u B 1 —2 neicTBUA, UCIIOIb3YS 3aKOHBI U (POPMYJIBI,
CBsI3bIBAIOIIUE (PU3MUECKHE BEIMUMHBI: HA OCHOBE aHAIM3a YCJIOBHS 3aJlauM 3aIlu-
ChIBATh KPATKOE YCJIOBHE, MOJCTABIATh (PU3NUYECKUE BEIWYMHBI B (HOPMYJIBI U
IPOBOANUTH Pacu€Thl, HAXOAUTDH CIIPABOUYHBIE TaHHbIE, HEOOXOIUMBIE JJISl PEILICHUS
3a]1a4, OLICHUBATh PEAIMCTUYHOCTh MOIYYEHHON (PU3NYECKOM BETNUHNHBI;

. pacno3HaBaTh MpOOJIEMbl, KOTOPbIE MOKHO PELINUTh HNPHU NOMOLIM (PU3HYe-
CKHX METOJIOB, B ONKMCAaHUU HUCCIEAOBAHUS BBIACIATH MPOBEPSEMOE IMPEANOI0KE-
Hue (TUIOTE3y), pa3inyaTb U MHTEPHPETUPOBATH MOIYUYEHHBIN pe3ysbTaT, Haxo-
JUTh OIIMOKH B XO/JI€ OTBITA, J€JIaTh BBIBOJBI IO €TO PE3YJIbTaTaM;

. MIPOBOJIUTH OMBITHI 110 HAOTIOAEHUIO (PU3NYECKHUX SBICHUN WIH (PU3HUECKUX
CBOMCTB Tel: (OpMYJIUPOBATH MIPOBEPSEMbIC TTPEANOIOKEHNS, COOUPATh YCTAHOB-
Ky U3 IPENJIOKEHHOr0 000pYyI0BaHUs, 3allMChIBATh X0/ OIbITa U (POPMYyIUPOBAThH
BBIBOJIBL;

. BBINOJIHATH NPSAMbIE U3MEPEHUS PACCTOSIHUSL, BPEMEHH, MacChl Tejla, 00bEMa,
CWJIBl U TEMIIEPATYPhI C UCIIOJIB30BAHUEM aHAJIOTOBBIX M IIU(PPOBBIX MPUOOPOB, 3a-
MUCHIBAaTh MOKAa3aHMs MPUOOPOB C YUETOM 3alaHHOW aOCOJIOTHOM MOTPEIIHOCTH
VU3MEpPECHUMN;

. IPOBOJUTH UCCIIEJOBAHUE 3aBHCUMOCTH OJHOM (PU3NYECKOW BEIMYHUHBI OT
JIPYroi ¢ MCMOJIb30BAaHUEM NPSAMBIX U3MEPEHUHN (3aBUCUMOCTH IIyTH PABHOMEPHO
JBUKYILETOCS Tea OT BPEMEHU JABUKEHUS TeJa, CUJIbl TPEHUS CKOJIbKEHUS OT Be-
ca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEH TEI U HE3aBUCHUMOCTH CHUJIbI TPEHUS
OT IUIOIIAU COIPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJJIMHEHUS IPYKUHBI,
BBITAJIKMBAIOIIEH CWIbI OT 00bE€Ma MOrpYyKEHHOM YacTH Tejda U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Te€Jla, OT MIyOMHBI, HA KOTOPYIO MO-
I'PY>K€HO TEeJ0, YCIOBUM IJIaBaHUs TeJl, YCIOBUI paBHOBECHS pblyara v OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM YYEOHOTO HMCCIEIOBaHUSA, COOMpPATh YCTAHOBKY M
BBITNIOJIHATh U3MEPEHHUs, CIeAys MPENIOKEHHOMY IUIaHy, (PUKCUPOBATH PE3yJIbTa-
ThI MOJIYY€HHON 3aBUCUMOCTH (PU3MUECKHX BEJIMYMH B BUJE MPEIOKEHHBIX Ta0-
71 ¥ TpadUKOB, JIeJaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

. IPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3MUYECKUX BEJIMYMH (IIOTHOCTH Belle-
CTBa JKUJKOCTU M TBEPAOIrO TENA, CHJIA TPEHUS CKOJbXEHUS, NABJICHUE BO3/1yXa,
BBITAJIKMBAIOIIAsl CHUJIA, ACUCTBYIOLIAs HA MOTPYXKEHHOE B JKUIKOCTH TENO, KO3(]-
(GUIUEHT TMOJE3HOro JEHCTBUSL MPOCTBIX MEXAaHU3MOB), CIIEAYs MPEAIOKEHHOM



WHCTPYKIMU: TIPU BBINOJHEHUU U3MEPEHHUI COOMPATh 3KCIEPUMEHTAIBHYIO yCTa-
HOBKY WM BBIYHCIISITh 3HAYEHUE UCKOMOW BEJINYHHBI;

. co0roaTh MpaBujia TEXHUKH OE30MacCHOCTH MpU padboTe ¢ J1abopaTopHBIM
000py0OBaHUEM;
. yKa3bIBaTh MPUHIIUIBI IEUCTBHUS TPUOOPOB U TEXHUYECKUX YCTPOICTB: Be-

CBbl, TEPMOMETp, TUHAMOMETpP, COOOIIAIOIMIHUECS COCYAbl, OapoMeTp, pblyar, mo-
JIBYDKHBIN 1 HEITOJABMYKHBIN 010K, HAKIOHHAS IIOCKOCTH;
. XapaKTepU30BaTh NPUHLUIBI JEUCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYE-
CKUX YCTPOMICTB C ONOPOH HA UX OMHMCAHMA (B TOM YHCIE: MOALIUIHUKU, YCTPOU-
CTBO BOJONPOBOJAA, THAPABINYECKUN MPECC, MAHOMETP, BBICOTOMED, MOPLIHEBOU
HACOC, apEOMETp), UCIOJIB3YS 3HAHUS O CBOMCTBAX (PU3NYECKUX SBICHUN U HEOO-
XOJIMMbI€ (PU3HYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
. IPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O MPUMEPAX) NPAKTUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0€30MacHOCTH MpU 0OPAILEHUU ¢ MPUOOPAMH U TEXHUYECKUMH yCTPONCTBAMHU, CO-
XpaHEHUs 3JOPOBbsS U COOJIIOACHUSI HOPM SKOJOTHYECKOTO MOBEAECHUS B OKpYKa-
IOIIEN CpeJIe;
. OCYIIECTBIIATH OTOOP HMCTOYHUKOB MH(popmanuu B MHTEpHETE B COOTBET-
CTBUU C 3a/IaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOLIMXCSA 3HAHUU U ITy-
TEM CPaBHEHMS Pa3IUYHbIX MCTOYHHUKOB BBIACIATH MH(OPMAIUIO, KOTOpas SBIIS-
€TCsl IPOTUBOPEUYUBON UM MOKET OBITh HETOCTOBEPHOM;
. UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJlaHUNl HAyYHO--TIOMYJISIPHYIO
auTepaTypy (pusmueckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETU
WuTepHer, BnageTh NpuéMaMu KOHCIEKTHUPOBAHUS TEKCTa, MPeoOpa3oBaHUs HH-
dbopmanu U3 0THON 3HaKOBOW CUCTEMBI B APYTYIO;
. CO37aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOILIEHHS Ha OC-
HOBE 2—3 MCTOYHUKOB UH(pOpMaIIUU (PU3HUECKOTO COJIEP KaHUs, B TOM YHUCIe My0-
JMYHO JeNaTh KpaTKUe COOOUICHHS O pe3yibTaTax MPOEKTOB MU y4eOHBIX UCCIIe-
JOBaHWM, TIPY 3TOM T'PAMOTHO MCIOJIB30BAaTh M3YYEHHBIN MOHATUWHBIN amnmapar
Kypca (pU3HMKH, CONPOBOXKIATh BBICTYIUIEHUE MTPE3EHTALIUEH;
. IIPU BBINIOJIHEHUH YYEOHBIX MPOEKTOB M HCCIAEAOBAHUIN pacnpenensiTh 00s-
3aHHOCTHU B IPYIINE B COOTBETCTBUM C NOCTABJICHHBIMHU 3aJa4aMH, CIEAUTH 3a BbI-
MIOJIHEHUEM IUIaHA AEUCTBHI, aJeKBAaTHO OLIEHMBAThL COOCTBEHHBIM BKJIaJ B A€s-
TEJIbHOCTh IPYMIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aWMOJECHCTBUE, YUNUTHIBAS
MHEHHUE OKPYKaIOIIHX.

K koH1y 00yuenus B 8 kj1acce nmpeMeTHbIE pe3ysbTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONITUXCSI YMECHUI:
. HCIIOJIB30BaTh MOHATHUS: Macca M pa3MeEpbl MOJIEKYJI, TEIJIOBOE JBU)KECHHE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKHE WU



amop(HBbIE TeNa, HACBIIICHHBI 1 HEHACBHIIICHHBIN Map, BIaXXHOCTh BO3yXa, TEM-
nepaTrypa, BHyTPEHHSSI SHEPIrUsl, TEIUIOBOM JBUTATENb, JJIEMEHTAPHBIN 3IEKTpUYe-
CKUW 3apsill, 3JEKTPUYECKOE I0JIe, MPOBOAHUKHA M JTUAJIEKTPHUKHU, MOCTOSHHBIN
JIEKTPUYECKHUI TOK, MArHUTHOE T10JIE;

. pa3iauyaTh sBJIEHUS (TEIJIOBOE pacIIMpeHHE U CKaTUe, TeIlonepeaaya, Tel-
JIOBOE€ paBHOBECHE, CMAaUMBaHUE, KAMWUISPHBIE SBIICHUS, UCIIApEHUE, KOHACHCA-
s, IJIABJIEHUE, KpUCTauM3alus (OTBEpAEBAaHME), KHUIIEHHE, TeIulonepenaya
(TEMmIONpPOBOJHOCTh, KOHBEKIIMS, W3JIyYE€HHUE), DJIEKTPU3alUs Tel, B3aUMOJEH-
CTBHUE 3apsJI0B, JEHCTBUS DJIEKTPUUYECKOIO TOKAa, KOPOTKOE 3aMbIKaHUE, B3aHUMO-
JEHCTBUE MarHUTOB, JIEUCTBUE MATHUTHOIO TOJS HAa MPOBOJHUK C TOKOM, JJIEK-
TPOMAarHWTHas UHAYKIUS) 10 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NUECKOE SIBJICHUE;

. pacrno3HaBaTh MPOSABICHUE M3YyUYEHHBIX (PU3NYECKUX SIBICHUH B OKpYKaro-
IIEM MHpE, B TOM 4Hciie (PU3HUECKUE SBJICHUS B MPHUPOJIE: MOBEPXHOCTHOE HATSI-
KEHUE U KallWJUISIPHBIE SIBJICHUS B MPUPOJE, KPUCTALIBI B MPUPOJE, U3TyUEHUE
Connia, 3amep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30oBaHUE POCHI, TyMaHa,
WHEs, CHEra, JEKTPUYECKHUE SIBJIECHUS B aTMOC(epe, FIEKTPUUECTBO KUBBIX Opra-
HU3MOB, MarHuTHOE moJjie 3eMjH, Apeld MoocoB, pojib MAarHUTHOTO IOJS IS
YKU3HM Ha 3emiie, MOJISIPHOE CHSIHUE, TIPU 3TOM IIEPEBOAUTH IPAKTUYECKYIO 3a7aqy
B YUYEOHYIO, BBIIEIATHh CYUIECTBEHHbBIE CBOWCTBA (MpU3HAKK) (PU3NYECKUX SBIIE-
HUH;

. ONUCHIBaTh M3yYEHHBbIE CBOWCTBA T€l M (U3NYECKUE SIBJICHUS, UCHOJIb3Ys
¢uznyeckue BENMYMHBI (TEMIepaTypa, BHYTPEHHSsI SHEPTUs, KOJUYECTBO TEILIO-
Thl, yA€JIbHAs TEIUIOEMKOCTh BEIIECTBA, yJAEIbHAs TEIUIOTa IUIABJICHUS, YIeJIbHas
TEIJI0Ta MapooOpa3oBaHusl, yAelbHas TEIJIOTa CTOPAHMS TOIUIMBA, KO3PPUIUEHT
MOJIE3HOTO JEMCTBUSl TEIUIOBOW MAIIMHBI, OTHOCUTEIbHAS BIAXHOCTh BO3/yXa,
NIEKTPUYECKUI 3apsj, CHJIa TOKa, AJIEKTPUYECKOE HAINPSIKEHUE, COMPOTUBIICHUE
IPOBOJIHMKA, YAEIBbHOE COMPOTHUBIICHUE BEIIECTBa, paboTa U MOIIHOCTb 3JIEKTPH-
YECKOro TOKa), IPH OMMCAaHUU TMPABWIBHO TPAKTOBATH (DU3UYECKUIA CMBICI HC-
MOJIb3YEMbIX BEJIMYMH, 0003HAUYECHHS U €IUHULIBI (PU3NYECKUX BEJIMYUH, HAXOAUTD
(bopMyIIbl, CBS3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEITMUMHY C JIPYTMMU BEJIMYMHA-
MU, CTPOUTD I'paUKHU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYHH;

. XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUYECKUE SIBICHUS U MPOLIECCHI, UCTIONb-
3ysl OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKON TEOPUU CTPOCHUS BEllle-
CTBA, IPUHIMUIT CYNIEPHO3UIUH T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHe-
HUS 3apsaa, 3akoH OMa Juid ydacTka 1end, 3akoH Jlxoyns—JIeHna, 3akoH coxpa-
HEHUS SHEPrHH, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M 3aIlUCHI-
BaTh €r0 MaTEeMAaTUYECKOE BBIPAKEHUE;



. OOBSACHATH PUBNYECKUE TIPOLIECCH U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEK-
CT€ CHUTyallMil NPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BBIABIATH HPUYUH-
HO-CJIEJICTBEHHBIE CBSI3H, CTPOUTh OOBACHEHHE U3 1—2 JOTrMYEeCKUX IIaroB ¢ OMO-
poii Ha 1—2 U3yyeHHBIX CBOMCTBA (PU3NUECKUX SIBJICHUHN, PU3NUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

. penaTh pacy€THble 3aJa4u B 2—3 NEHCTBUA, UCIIOIb3YS 3aKOHBI U (POPMYJIBI,
CBsI3bIBAIOIIUE (PU3MUECKHE BEIMUMHBI: HA OCHOBE aHAIM3a YCJIOBHS 3aJlauyl 3alli-
ChIBaThb KPAaTKOE YCJIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX JUIsl PELICHUS 3a/ayd,
BbIOMpaTh 3aKOHBI U (POPMYIIBI, HEOOXOJUMBIE Ul €€ PEelIeHUs, TPOBOAUTH pacué-
Thl U CPAaBHMBATh IOJIyYEHHOE 3HauY€HHE (PU3MUYECKON BEJIMYMHBI C M3BECTHBIMU
JAHHBIMU;

. pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh IPH MOMOIIU (pU3HYE-
CKHX METOJOB, HCIIOJIb3Yysl ONMCAaHUE MCCIECIOBAHUSA, BBIJIEIATh IPOBEPSIEMOE
IIPEAIOJIOKEHNE, OLEHUBATh IPABWIBHOCTD MOPAAKA MPOBEACHUS HCCIECI0BAHU,
JieaTh BbIBOIBI,

. MIPOBOJIUTH OMBITHI 110 HAOTIOAEHUIO (PU3NYECKHUX SBICHUN WIH (PU3HUECKUX
CBOMCTB TeJ (KalWJUISIPHbIE SIBJICHUSA, 3aBUCUMOCTD JABJIEHUS BO3/1yXa OT €ro 00b-
€ma, TeMIrepaTyphl, CKOPOCTH IIPOLiEcCa OCTBIBAHUS U HAIPEBAHUS MIPU U3JIyYECHUH
OT LIBETa M3JTyyarollel (MOIJIomaoieil) HOBEpXHOCTH, CKOPOCTh UCIIAaPEHUSI BOJIbI
OT TEMIEPATYpPhl KUJIKOCTH M IJIOIIAAM €€ MOBEPXHOCTH, BJEKTPU3aLHUs TEl U
B3aUMOJICUCTBUE BJIEKTPUUYECKUX 3apsi/IOB, B3AMMOJICUCTBHE MOCTOSIHHBIX MarHu-
TOB, BU3YaJIM3alldsl MATHUTHBIX NOJIEW NTOCTOSHHBIX MArHUTOB, IEUCTBUS MarHuT-
HOTO ITOJISI HA ITPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPO-
JBUTATENsl TIOCTOSTHHOIO TOKA): (pOpMYJIUPOBATH MPOBEPSIEMBbIEC MPEAIOIOKEHHUS,
coOupaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHUS, OMUCHIBATH X0/ ONbITA U
bopMyIUpOBaThH BHIBOHI,

. BBIIIOJIHATH MPSMBIE U3MEPEHUSI TEMIIEPATypPbl, OTHOCUTEIBHON BIAXXHOCTU
BO3/lyXa, CUJIbl TOKA, HANPSKEHHs] C KCIIOJIb30BAHUEM aHaJOrOBBIX NMPUOOPOB U
JATYMKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C Y4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

. MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (DU3NUYECKOW BEIUYHMHBI OT
JPYrol C MCHOJB30BAHUEM NPSIMBIX HM3MEPEHHH (3aBUCHMOCTH CONPOTUBIICHUS
IIPOBOJIHUKA OT €ro JUIMHBI, IUIOIIAA NONEPEYHOr0 CEUYEHUS U YAECIBHOTO CONpPO-
TUBJICHUS BEIIECTBAa NMPOBOJHUKA, CHJIBI TOKAa, WAYLIETO 4epe3 MPOBOJHHUK, OT
HaIpsKEHUS Ha MPOBOJHUKE, UCCIIEIOBAHUE MOCIEI0BATEIBHOTO U MTapajuIeIbHO-
ro COEIMHEHUH MPOBOJHUKOB): TUIAHUPOBATh MCCIIEOBaHIE, COOMPATh YCTAHOBKY
Y BBIMOJHATh U3MEPEHHUsI, CIeAyS MPENTIOKEHHOMY IUIaHy, (PUMKCUPOBATH PE3YyJib-
TaThl MMOJYYEHHON 3aBUCHUMOCTH B BUJE TaOJHIl U TpaUKOB, A€JIaTh BHIBOJBI 110
pe3yJibTaTaMm UCCIEN0BaHNUS;



. MIPOBOANTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIMUYUH (yAeTbHas TEIJio-
€MKOCTb BEIIIECTBA, COMPOTHUBIIEHNE TPOBOIHUKA, paO0Ta U MOIIHOCTD JIEKTPHUE-
CKOTO TOKa): TUIAHUPOBATh U3MEPEHUS, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
CJIelysl IPEIJIOKEHHON NHCTPYKIUH, ¥ BBIYUCIIATh 3HAYEHUE BEJIUYMHBL

. coOJIIOIaTh TIPaBUJIa TEXHUKH O€30MacCHOCTH MpH padboTe ¢ JabopaTOPHBIM
000pyIOBaHUEM;
. XapaKTepU30BaTh NMPHUHIUIBI JEHCTBUS HW3YYCHHBIX NMPUOOPOB M TEXHUYEC-

CKHUX YCTPOMCTB C OMOPOM Ha UX OMHUCAHUS (B TOM YHUCIE: CUCTEMA OTOIUICHUS J10-
MOB, TUTPOMETp, MapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUHUK AJICKTpHUYE-
CKOM SHEPruu, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpEeBATEIbHBIE AJIEKTPOINPHU-
OOpBI (PUMEPHI), SIEKTPUUECKUE MPETOXPAHUTENH, JIIEKTPOMArHUT, JIEKTPOABU-
raTesb MMOCTOSTHHOTO TOKA), UCIOJIb3YsI 3HAHUS O CBOMCTBAX (M3MUECKUX SBICHUN
1 HeoOxo1uMble (PM3HUECKUE 3aKOHOMEPHOCTH;

. pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMUCTBA U U3MEPUTETBHBIE TTPUOO-
phl 10 CXE€MaM M CXEMaTH4YHBIM PUCYHKaM (KUIKOCTHBIH TEPMOMETpP, TEPMOC,
MICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO CrOpaHUsl, dJIEKTPOCKOI, Peo-
CTaT), COCTABJISTh CXEMBbI JICKTPUUECKUX IIEMEl ¢ MOCJeA0BaTeIbHBIM U Mapa-
JICIbHBIM COEIMHEHUEM JJIEMEHTOB, pa3inyasi YCIOBHbIE 0003HAYEHUS JIEMEHTOB
ANEKTPUUYECKUX LIETIEH;

. MPUBOANUTH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O PUMEPAX ) MPAKTUYECKOTO
WCIIOJB30BaHUs (PU3UYECKUX 3HAHUM B MOBCEIHEBHOM >KU3HU JJisI oOecTieUeHUs
0e30MacHOCTH MpHU 00paIlEeHNUU ¢ MPUOOPAMH U TEXHHUYECKUMHU YCTPOHCTBAMHU, CO-
XPaHEHHs 37J0POBbS U COOJIIOJCHHSI HOPM DKOJIOTHYECKOTO MOBEACHUS B OKpYKa-
FOLIEH Cpene;

. OCYILECTBIIATh MOUCK UHGPOpMAIMU (PU3UIECKOTo cojaepkanus B MuTepHe-
T€, Ha OCHOBE MMEIOIIUXCS 3HAHUU U MyTEM CpaBHEHUS JOMOJHUTEIBHBIX UCTOY-
HUKOB BBIJICJISITh UHPOPMAIIHIO, KOTOpAs SBISETCS MPOTHUBOPEYMBON WU MOKET
OBITh HEJIOCTOBEPHOM;

. WCIIOJB30BaTh MPU BBHITIOJHEHUN YYEOHBIX 3aJlaHUl HAayYHO--TIOMYJISIPHYIO
auTepaTypy (puznueckoro coaep)kaHus, CIPaBOYHBIE MaTepUalibl, PECYpPChl CETH
WNutepHer, BiafeTh NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHuUs WH-
dbopmaru U3 0JIHON 3HAKOBOW CUCTEMBI B JPYTYIO;

. co37aBaTh COOCTBEHHBIC TMHCHbMEHHBIE M KpAaTKHWE YCTHBIC COOOIIEHUS,
0000611ast “HOOPMALIUIO U3 HECKOJBbKUX UCTOUYHUKOB (PM3UYECKOTO COACPKaHUS, B
TOM YHuCJIe yOJUYHO TPEACTABISATh PE3yJbTaThl MPOSKTHOM WIIM HCCIEI0BaTEb-
CKOM JESTEIbBHOCTH, IIPU 3TOM I'PAMOTHO HMCIIOJIb30BaTh U3YYEHHBIN MOHATHUNHBIN
amnmapar Kypca (GU3MKd, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

. MIPU BBHITIOJIHEHUN YYEOHBIX MPOEKTOB M HUCCIENOBAHUMA (PU3MUECKHUX IMPO-
[IECCOB pacHpeieisIiTh 0053aHHOCTH B TPYIIE B COOTBETCTBUHU C MOCTaBJIECHHBIMU



3aJlayaMu, CJIEIUTh 32 BBIIOJHEHHEM IUIaHA JCHCTBUH M KOPPEKTUPOBAThH €rO,
aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JESITEIbHOCTD TPYIIIbI, BEICTPAUBATh
KOMMYHUKATUBHOE B3aWMOJEHCTBUE, POSBIIASI TOTOBHOCTh pa3penaTh KOH(QIUK-
TBI.

K koH1y 00yueHus B 9 kjacce peIMETHbIE pe3yJIbTaThl Ha 0230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:
. WCIIOJIb30BaTh MOHATHUS: CUCTEMA OTCUETA, MaTEpUaIbHASI TOYKA, TPAEKTO-
pusi, OTHOCUTEIBHOCTh MEXAaHMYECKOIO JIBMXKEHM, nedopmanus (ynpyras, Ia-
CTHYECKas), TPEHUE, HEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U IEPErpy3-
KH, LEHTP TSDKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPAOro Tela,
paBHOBECHE, MEXaHUYECKHE KOJIEOAHMs U BOJIHBI, 3BYK, HH(PPA3BYK U YJIbTPa3BYK,
AIIEKTPOMArHUTHBIEC BOJHBI, IIKAJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh
U JTaJIbHO30PKOCTb, CIEKTPHI UCITyCKAaHUS U MOTJIOUIeHMs], anbda-, Oeta- U ramma-
W3ITyYEHHUsI, U30TOIIbI, /I€PHAs YHEPIEeTUKA,
. pasnuyaTh SBJICHHS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEMHOE JBU-
KEHHE, PAaBHOYCKOPEHHOE INPSMOJIMHENHOE IBHKEHHUE, CBOOOIHOE IMAaJeHHUE Tel,
PaBHOMEPHOE JABUKEHHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE TEJl, PEAKTUBHOE JBU-
KEeHHe, KoseOaTelbHOEe JBWKEHHUE (3aTyXawllde U BBIHYKICHHBIE KOJIEOaHUS),
PE30HAaHC, BOJHOBOE JIBM)KCHHE, OTPAXKEHHUE 3BYKa, MPSIMOJIMHEHHOE pacipocTpa-
HEHHUE, OTPAXKECHHUE U MPEJIOMIICHUE CBETA, MIOJHOE BHYTPEHHEE OTPAXKEHUE CBETA,
pas3iokeHue OeNoro CBeTa B CIEKTP U CIOKEHHUE CIIEKTPAJIbHBIX LBETOB, TUCIED-
CUSl CBETA, €CTECTBEHHAs PaJMOaKTUBHOCTb, BOZHUKHOBEHHUE JIMHEHYATOIO CIIEK-
Tpa U3Iy4YEHHsI) 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, Jie-
MOHCTPHUPYIOUINX JaHHOE (PU3UYECKOE SIBIICHUE;
. pacno3HaBaTh MPOSIBICHUE M3YYECHHBIX (PU3MUECKUX SBJICHHUA B OKpYKaIO-
nieM Mupe (B TOM yucie (pu3nyeckue SIBJICHUS B MPUPOJE: NPUIUMBBI U OTJIUBHI,
nBrkeHre 1iaHeT COJIHEYHOUM CHCTEMBI, pEAKTUBHOE JBHKEHUE KUBBIX OpraHU3-
MOB, BOCIIPUSITUE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, I1y-
HaMH, 3X0, [[BETA T€Jl, ONTUYECKUE SIBJICHUS B MPUPOJE, OMOJIIOTMUECKOE AeHCTBUE
BUJIUMOTO, YJIbTPa(PHUOIETOBOrO U PEHTI€HOBCKOIO U3IyYEHU, €CTECTBEHHBIN pa-
JMOAKTUBHBIN (DOH, KOCMUYECKUE YU, PAJUOAKTUBHOE H3IIyYEHHE MPUPOIHBIX
MUHEPAJIOB, ACHCTBUE PAaJUOAKTUBHBIX M3JIyYEHUI HA OPraHU3M 4YEJOBEKa), MpU
TOM MEPEBOJUTH MPAKTHUUECKYIO 3a/ady B Y4eOHYIO, BBIIEISATH CYIIECTBEHHbBIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;
. ONMKCHIBATh M3YYECHHBIE CBOWMCTBA TeN M (PU3UYECKUE SBJICHUS, UCIOJIb3YS
buznyeckre BeIUYUHBI (CPEAHSSI U MTHOBEHHAs! CKOPOCTh Tella MPU HEpaBHOMEP-
HOM JIBUOKEHUH, YCKOPEHUE, IEPEMEILIEHNE, ITyTh, YIJIOBAsl CKOPOCTh, CHUJIA TPEHUS,
CHJIa YIPYTOCTH, CUJIa TSKECTHU, YCKOPEHHUE CBOOOIHOIO IMaJeHus, BEC Tela, UM-
NyJIbC TeJa, UMIYJbC CUJIbI, MEXaHUYECKasi paboTa U MOUIHOCTb, MOTEHIIUATIbHAS



SHEprusl Tena, MOAHITOrO HaJ MOBEPXHOCTHIO 3€MIIM, MOTEHIHUAIbHAs SHEPTHUS
CXKaTOM NPy KUHBI, KHHETUYECKAsl SHEPTus, MOJIHAs MEXaHUYeCKasi YHEPrusl, Iepu-
OJl U YacTOTa KoyieOaHW, ATMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKO-
pPOCTh CBETa, MOKa3aTellb MPEJIOMIICHUS CPE/Ibl), MPU OMUCAHUU MPABUIBLHO TpPaK-
TOBaTh (PU3MUECKHUI CMBICI HUCIOJIb3yEMbIX BEJIMYWH, O0O3HAYCHUS U €AUHUIIBI
bu3NYECKUX BEIWYNH, HAXOIUTh (POPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3NYECKYIO
BEJIMUMHY C APYTMMHU BEIWYMHAMHU, CTPOUTH IpapUKU M3YUEHHBIX 3aBUCHMOCTEN
(bU3MYEeCKUX BEJIUYUH;

. XapaKTepHU30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBJICHUS U MPOILIECChI, UCIIONb-
3ysl 3aKOH COXPAHEHUs SHEPIHH, 3aKOH BCEMHUPHOIO TATOTEHUS, IPUHIIUI CYyTIep-
MO3UIMH CUJI, IPUHIIMIT OTHOCUTENbHOCTH ["anuies:, 3akonsl HproTOHA, 3aKOH CO-
XpaHEHUs! UMITYJIbCa, 3aKOHBI OTPAKEHHUS U MPEJIOMIICHUS CBETa, 3aKOHBI COXpaHe-
HUS 3apsiIOBOTO U MAacCOBOI'O YMCEJ MPH SIAEPHBIX PEaKLUsAX, IPU 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3allMChIBATh €r0 MAaTeMaTHYECKOE BbIPaiKe-
HUE;

. OOBSACHATH PUBNYECKUE TIPOIECCH U CBOMCTBA TEJ, B TOM YHCJIC U B KOHTEK-
CT€ CHUTYyallMii MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABISATh MPUUYUHHO--
CIIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 2—3 JIOTMYECKUX IIaroB C OMOpPOM
Ha 2—3 U3Yy4YCHHBIX CBOMCTBA (DU3MYECKUX SBIICHUM, (PU3MUECKUX 3aKOHOB WM 3a-
KOHOMEPHOCTEW;

. pemaTth pacu€THbIC 3a/1aud (OMUPAIOIIUEC HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIB3YS 3aKOHBI U OPMYJIbL, CBA3BIBAIOIINE (PU3NUECKHUE BEIMYMHBI: HA OCHOBE
aHaJIM3a yCIOBHUS 3a/layyl 3allMChIBaTh KPATKOE YCIIOBUE, BHISBIISATH HEJOCTAIOIIHE
WM U30BITOYHBIC TAHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE JIJISl Pe-
IICHUS, TPOBOJUTH PACUYETHl U OLEHUBATH PEATUCTUYHOCTH MOJYYCHHOTO 3Hade-
HUSl GU3NYECKON BETNINHBI;

. pacrno3HaBaTh IpoOJIEMbl, KOTOPbIE MOXKHO PEIIMTh MpPU MOMOIIU (pu3nyde-
CKUX METOJOB, HCHOJb3ysl OMHCAHWE MCCIEAOBAaHUSA, BBIACIATH IMPOBEPSIEMOE
MPEOIOKEHNE, OIICHUBATh MPABUILHOCTD MOPSIKA MPOBEACHUS HCCIEIO0BaHUS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3YIbTAaThl HAOIIOACHUN U OTBITOB;

. MPOBOAMTH OMBITHI IO HAOTIOACHUIO (U3UYECKUX SBICHUM WM (HU3MUECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbploTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBUCUMOCTh Tepuojia KojeOaHWil TPYKWHHOTO MasiTHUKA OT MAacChl Tpy3a u
KECTKOCTU TPYKUHBI U HE3aBUCUMOCTH OT aMIUTUTYbI MaJbIX KOJeOaHUH, mpsi-
MOJIMHEHHOE paclpOCTpPaHEHHE CBETa, pa3jioKeHUE OENoro CBeTa B CIEKTp, U3Y-
YeHHe CBOMCTB M300pa)keHMsI B IJIOCKOM 3€pKajieé U CBOMCTB M300paKeHUs Mpe-
MeTa B coOuparouiei JuH3e, HaOJto/IeHNe CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3-
Jy4YeHHUs): CAMOCTOATENLHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00opy-
JIOBaHMSI, OTIMCHIBATH X0/ OMBITA U €T0 PE3YJIbTaThI, (HOPMYIUPOBATH BHIBOIHI;



. MPOBOANUTH MPH HEOOXOAUMOCTH CEpPHUIO MPSIMBIX H3MEPEHUM, OMpeaemsis
CpelHee 3HaueHUE M3MepsAeMOoil BeauuuHbl ((POKYyCHOE paccTOsiHuE coOHparoieit
JIMH3BI), 000CHOBBIBATH BEIOOP CIIOcO0a n3MepeHus (M3MEepUTEITLHOTO IprOopa);

. IPOBOJUTEH MCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH C WCIIOJb-
30BaHHMEM IMPSMBIX U3MEPEHUN (3aBUCHUMOCTb MYyTH OT BPEMEHU NPHU PaBHOYCKO-
PEHHOM JIBIDKEHUHU 0O€3 HavaJbHOW CKOPOCTH, MEepuoaa KoieOaHuil MareMaThde-
CKOTO MasiTHUKA OT JTMHBI HUTH, 3aBUCUMOCTH yTjla OTPaKeHHUs CBETa OT yTIJia Ma-
JIEHUSI U yrja MpeJOMJICHUsl OT yrila MajJeHus ): TUIaHUPOBaTh HCCIe0OBaHUE, ca-
MOCTOSITEJIbHO COOMPATh YCTAaHOBKY, (DUKCUPOBATH PE3yJIbTAThHI MOJIYYCHHON 3aBU-
CUMOCTH (DU3UYECKUX BEJIMYMH B BUIEC TaOIMI] U TpaduKoOB, AeiaTh BBIBOJBI IO
pe3yapTaTaM HCCIeA0BaHNUS;

. MPOBOANTH KOCBEHHBbIE M3MEPEHUs (PUINYECKUX BEIMYUH (CPEOHSs CKO-
POCTh M YCKOpPEHHE TeJla MPU PaBHOYCKOPEHHOM JABM)KEHUH, YCKOPEHUE CBOOO/I-
HOTO MaJeHUs], KECTKOCTh MPYXKUHBI, KOIDPUIIMECHT TPEHUS CKOJbKEHUS, MeXa-
HUYecKast paboTa ¥ MOITHOCTh, YACTOTa U MEPHUO KOJIeOaHU MaTeMaTUYECKOTO U
NPYKHHHOTO MAasTHUKOB, ONTHYECKAas CHJIa COOMPAIOIIEH TMH3bI, paJiOaKTHBHBIN
¢$oH): TUTAHUPOBATH U3MEPEHHsI, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBI-
MOJIHATh U3MEPEHUS, CIEAysl MPEJI0KEHHON MHCTPYKIIMH, BBIYUCISTH 3HAYCHUE
BEJIMYMHBI M aHAJU3UPOBAThH IMOJIYUYEHHBIE PE3YJbTAaThl ¢ YYETOM 3aJlaHHOW I10-
TPEIIHOCTH U3MEPECHUM;

. coOJI0/1aTh MpaBHia TEXHUKU O€30MaCHOCTH IMpHU padboTe ¢ 1adopaTopHBIM
00opy1I0BaHUEM;
. pa3ianyaTh OCHOBHBIE MMPU3HAKK M3YyYEHHBIX (DPU3MUECKUX MOJENE: MaTepu-

aJlbHasl TOYKa, aOCOIIOTHO TBEPIOE TEJO, TOUEUHBIH UCTOYHUK CBETA, JIy4, TOHKAS
JIMH3a, [UTAHETapHas MOJIENb aTOMa, HyKJIOHHAs: MOJIETb ATOMHOTO $]1pa;

. XapaKTEepHU30BaTh MPUHUMUIIBI JACUCTBUS M3YYEHHBIX MPUOOPOB U TEXHUYE-
CKHUX YCTPOWCTB C OIOPOM HAa MX ONHUCAHUA (B TOM YHUCIE: CIIUIOMETP, JATUYUKH
MIOJIO’KEHUS, PACCTOSIHUS M YCKOPEHUs, paKeTa, 9X0J0T, OUYKH, IIepUcKor, ¢oroan-
napar, ONTUYECKHE CBETOBOJIbI, CIIEKTPOCKOM, T03UMETp, kKamepa Bunbcona), uc-
MOJIb3Ysl 3HAHUSI O CBOMCTBAX (PM3MUECKUX SIBIICHUW U HEOOXOJIMMBbIE (PU3HUECKHUE
3aKOHOMEPHOCTH;

. UCIIOJIb30BaTh CXEMbl U CXEMATHYHBIE PUCYHKM HM3YyYEHHBIX TEXHHUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTMUECKUX MPOLECCOB MPU pellie-
HUU y4eOHO--TIPAKTUYECKUX 3aJlay, ONTHUYECKHE CXEMbl JIsi MOCTPOCHUsI U300pa-
KEHUI B IJIOCKOM 3€pKajie U cOOMparouiel JMH3E;

. MPUBOIUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O IPUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0€30IMacHOCTH NP O0pallleHnH ¢ MPUOOpaMU U TEXHUUECKUMHU YCTPONCTBAMH, CO-



XpaHEHUs 30POBbS U COONIIOICHUSI HOPM IKOJIOTUYECKOTO MOBEEHHUS B OKpYKa-
IOIIEN Cpelie;

. OCYIIECTBISATh MOUCK MHpOpMauu (HuU3nUecKoro coaepxkanus B MHTepHe-
T€, CAMOCTOSITEIBHO (POPMYIHUPYSI IOUCKOBBINA 3alPOC, HAXOAUTH IyTH OMpe/elie-
HUS TOCTOBEPHOCTH IMOJIy4eHHON MH(OpMAIMM Ha OCHOBE MMEIOIIUXCSA 3HAHUH 1
JIOTIOTHUTEIHHBIX HCTOUHUKOB;

. MCIIOJIb30BaTh MPU BBIMIOJIHEHUU YYEOHBIX 33JlaHUN HAyYHO-TIOMYJISPHYIO
auTeparypy (pusmueckoro conep’kaHus, CIpaBOYHBIE MaTepHalbl, PECypChl CETH
WuTtepHer, BIageTh MpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs WH-
¢dopmanmu U3 0JHON 3HAKOBOW CHCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBIC MTUCHMEHHBIC M YCTHBIE COOOIICHHSI HA OCHOBE WH-
dbopManuu U3 HECKOJBKUX HCTOYHHKOB (DU3MUECKOTO COACpX aHUs, MyOIMYHO
IPEJICTaBISTh PE3yJAbTaThl MPOEKTHOW WM HMCCIEAOBATEIbCKON HESTENbHOCTH,
IPU 3TOM I'PaMOTHO HCIIOJIb30BATh U3yUYEHHBIN MOHATUIHHBIN anmapaT U3y4aeMoro
pazzaena QU3MKA M COTPOBOXKIATh BHICTYIUICHHE MPE3eHTalnel ¢ y4ETOM 0COOeH-
HOCTEH ayTUTOPUHN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne

HaumeHnoBaHue pa3iesioB 1 TeM NPOrpam-

KoauuecTBo yacoB

DJIeKTpOHHBIE (U ppo-

KoHTpoabHbIe IIpakTHYyeckue Bble) 06pa3oBaTe/bHbIe
n/n MBI Bcero
padoThI padoThI pecypchbl
Pasnen 1. @u3uka u e€ posib B IO3HAHUM OKPYIKAIOLIEro MHUpa
bubanoreka [JOK
1.1 D - 2 1
MIBHKA - HAYKa O HIPHPOAC https://m.edsoo.ru/7f416194
bubamoreka [TOK
1.2 () 2 1
HISHHACCIHIE BEMITIHITRT https://m.edsoo.ru/7f416194
bubamoreka [TOK
1. E i 2 1
3 CTeCTBeHHOHay‘IHI)II/I METOA IMO3HAHUA https//medsooru/7f416194
Hroro mo paznmery 6
Pasnea 2. IlepBoHayanbHble CBeleHHSI O CTPOEHHUH BellecTBA
2.1 CrpoeHue BelecTBa 1 bubmmorexa [IOK
' ™ m https://m.edsoo.ru/7f416194
29 JIBr>xkeHHe v B3aUMO/ICHCTBHUE YaCTHII Bellle- 5 1 bubarorexa [TOK
' CTBa https://m.edso0.ru/7f416194
bubarorexa [TOK
2. A 2
3 TPETTHEIS COCTOMHIA Bemectna https://m.edsoo.ru/7f416194
Hroro mo paznmery 5
Pa3znen 3. /IBukeHue u B3auMojeicTBIe TeJl
3.1 MexaHnueckoe IBHKEHHUE 3 bubmmorexa [IOK
) A https://m.edsoo0.ru/7f416194
bubanorexa [IOK
2 " 4 1
3 HEPHIL, MAcea, MIOTHOCTE https://m.edsoo.ru/7f416194
bu6 OK
3.3 Cuna. Buasl cun 14 1 2 uosmorexa I

https://m.edso0.ru/7f416194
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Hroro no pazneny 21

Pasnen 4. [laBjienne TBEPABIX TeJl, dKUAKOCTEH U ra3on

a1 Hasnenue. Ilepenaua naBiaeHus TBEpALIMU 3 bubanorexa [JOK
' TeJaMH, KUAKOCTIMH U Ta3aMH https://m.edsoo.ru/7f416194
4.2 JlaBjeHue KUIAKOCTH 5 Brbmmorexa LIOK
' ABJICHIE JHoe https://m.edsoo.ru/7f416194
bubanoreka [JOK
43 Armocheptioe rapaetiie ® https://m.edsoo.ru/7f416194
44 JleficTBHUE )KUAKOCTH U Ta3a Ha NOrpyxKEHHOE 7 3 Bubmmorexa [IOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Utoro no pazneny 21
Pa3gen S. PaGoTa u MOIIHOCTDH. DHeprus
bubaroreka [TOK
>1 Pabora 1 MoIEOCT: 3 1 https://m.edsoo.ru/7f416194
bubanorexa [JOK
52 TIpocTeie MeXaH3MEI > 1 https://m.edsoo.ru/7f416194
bubarorexa [JOK
53 Mexaririeckas oHepri 4 https://m.edsoo.ru/7f416194
Hroro mo paznmery 12
PesepBHOE BpeMms 3
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 68 11
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8 KVIACC

HaumeHoBaHue pa3esioB H TeM MpPo-

KoanuecTBo 4acoB

JJekTpoHHbIE (HUpo-

Ne i/ Ko]—[Tpo,]n,]-[],[e HpaKTI/I‘lCCKI/Ie Bble) oﬁpasosaTe.Hmee
TpPaMMbI Bcero
padoTbI padoThbI pecypcbl
Pa3nen 1. TenioBble siBJaeHHs
. bu6mmoreka [IOK
1.1 CrtpoeHue u CBOMCTBA BElIECTBA 7 httos://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Teriosbie mpouecchl 21 ! 3 https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
91 DIIeKTpUUYECKHE 3apsiabl. 3apsHKEHHBIE Tella 7 1 bu6mmoreka [IOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
N N bubmuorexa [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 5 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2.3 M 6 1 3
ATHITTHBIC ABTCH https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
IICKTPOMATHHTHAS HH Ay KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 12
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9 KJIACC

KoanuecTBo 4acoB

JJekTpoHHbIE (HUpo-

HanmeHoBaHue pa3/ieioB U TeM MPoO-
Ne i/ Ko]—[Tpo,m,]-[],[e HpaKTI/I‘lCCKI/Ie Bble) 06pa3OBaTeJII>HLIe
TpPaMMbI Bcero
padoTbI padoThbI pecypcbl
Paszngen 1. Mexanunueckue siBJeHUSA
11 MexaHnueckoe IBIKEHNE U CIIOCOOBI €T0 10 1 bubmuoreka [JOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B I 20 1 3
sauMoaencTRHe Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 3
3aKOHbI COXpaHCHNA https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pasznea 2. Mexannuyeckue KoJ1e0aHUA U BOJTHEI
bu6mmoreka [JOK
2.1 M §) 7 3
CXAHMHICCKHC KOTCOAHIT https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHMHICCKHC BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE TOJIE U 3JIEKTpOMar- 5 9 bubnunoreka [JOK
' HUTHBIC BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasuery 6
Pa3znen 4. CBeToBbIC IBJIECHUS
bu6mmoreka [IOK
4.1 6 2
3aKOHbI ACTIPOCTPAHCHHS CBETA https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 bubnuorexa [IOK
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bubmuoreka [JOK

4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paznen 5. KBanToBBI€ SIBJIEHMSI
bu6mmoreka [IOK
51 Hcnyckanue u MorionieHue CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOTO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0 NI MOYJIb
[ToBTOpEHKE M 0000IIIEHNE COEepKAHUS bubmuorexa [JOK
6.1 9
Kypca ¢pusnku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 25
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INOYPOUYHOE INTAHUPOBAHUE ®U3UKA
7 KIIACC

KosmuecTBo 4yacoB Jlata
DyekTpoHHbIe HUGpoBbIe 00pa3oBa-
Ne Tema ypoxka n3yde-
Bcero KP JIP TeJIbHbIE PeCYpPChI
HHA
1 Omsuka — Hayka o npupoae. Ousndeckue SBICHUSA 1 § 1, 2 3aganue 1(2), c1p. 5
2 Oum3nueckue BenuMuuHBl ¥ ux m3Mepenue. JIP 1 OmpenesieHne meHbI 1 1 §3,4, ynp. 1(3), ctp. 207
JeJeHUsI MIKAJIbI H3MEPHTEJIHLHOT0 PHoopa.
3 JIP 2 U3mepeHue 00bE€Ma KUIKOCTH U TBEPAOIO TeJia. 1 1 § 5, ctp. 207
4 "U3smepeHue TeMnepaTv}'/pm MIPY IOMOIIH JKUAKOCTHOTO TEPMOMETPA U 1 TT0ArOTOBUTS IUIAH OMbITA
JaT4YHKa TEMIEPATypPhl
5 BxomHasi KOHTPOJIbHAsSI padoTa. MeTo sl Hay4YHOro o3HaHus. Onu- 1 1
caHue (U3NIECKUX SIBJICHHUN C TIOMOIIIBIO MOIENICH
6 "[IpoBepka rUMOTE3bl: JAIBHOCTH MOJIETA IAPUKA, TyIEHHOTO TOPH- 1 Bu6nuorexa LIOK
30HTAIILHO, TeM OOJIbIIIE, YeM OOJIbIIIe BRICOTA MycKa" https://m.edsoo.ru/ff09f72a
7 C IP30 1 1 § 7.8, Crp. 208, bubmmorexa [JOK
TPOCHUE BEIIEeCTBA. npejejieHne pa3MepoB MaJILIX TeJl. https://m.edsoo.ru/ff09fe0a
8 1 § 9, 10, bubaunoreka [IOK
JBIOKCHHE HACTHIL BELLECTBA. https://m.edsoo.ru/ff0a013e
9 «OTMBITH IO HAOJIOIEHUIO TETUIOBOTO PACIIMPEHUS Ta30B)» 1 § 11, 3aganume 10 (1), ctp. 40
10 Al“E)Cl“aTHBIe cocrostHUS BemecTBa. OCOOCHHOCTH arperaTHbIX COCTOS- 1 § 12, 13, sanomnTs TaGmiy
HUI BOJEBIL.
1 O6o06meHue 110 pasaeny «I[lepBoHavanbHBIC CBEIACHHUS O CTPOCHUH Be- 1 TTOBTOpHTS OCHOBHEIE HOATHA
IIECTBAY
12 MexaHnuecKkoe ABMKeHNE. PABHOMEPHOE U HEPABHOMEPHOE [IBUKEHUE 1 § 14, 15, bubmmorexa LIOK
XaHUY! BHU HUC. BHOMECPH U H BHOMECPH BHU HAU
A P P PHOS 4 https://m.edsoo.ru/ff0a05c6
§ 16, yop. 7 (6), bubnuoreka [JOK
13 C .E 1
KOPOCTL. BAMHILEL CROpOCTH https://m.edsoo.ru/ff0a079c
§ 17, 18, ynp. 8 (4), bubimorexa [JOK
14 P 1
ACHCT YT 1 BpCMCHI ABHACCHI https://m.edsoo.ru/ff0a0ae4
§19, 20, bubmmoreka [JOK
15 nu .M — 1
HEPIEA. Hacta — Mepa HHEPIHOCTH Tel https://m.edsoo.ru/ff0a0c10
16 ITnoTHOCTH BeriecTBa. PacueT Macchl M 00beMa Tela 1Mo €ro MIOTHOCTH 1 § 21,22, 23, OK B TeTpansix



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

17

JIP 4 OnpenesieHue NJIOTHOCTH TBEPAOro TeJa.

Crp. 210-213

VYup. 12 (7),budauorexa [JOK

18 Pemenne 3amay mo reme "IlnoTHocTh BemecTna" https://m.edsoo.ru/ff0al23c
19 I(::;I?—‘ ;:z XapaKTepUCTHKA B3auMo/ieiicTBus Tea. Cuia ynpyrocTta. 3a- § 25,27
20 JP S 3alinchocT1) pactskenns (negopManumn) NPYKUHBI OT MPH- Crp. 214
JI0KeHHOH CHJIBI.
21 SIBnenue tarotenusa. Cuna TSKECTH § 26, 3aMOTHUTH TAOIHILY
22 CBs13p MEXIy CUJION TsKECTH U Maccor Tena. Bec Tena. HeBecomocTh Ettzsgl};l:npe;gogsihff?g;f;;g oK
23 Cuna Ts)KeCTH Ha Ipyrux IuiaHerax. @U3ndeckue XapakTepUCTUKU § 29, bubmmoreka [JOK
IUIAHET https://m.edsoo.ru/ff0a1502
24 Usmeperne cun. [{uaamomerp 3 30, buGanorexa LOK
https://m.edsoo.ru/ff0al8cc
25 Pemenwue 3aga4 o teMe "Cuiia TshkecTd. Bec Tena» :t?;)s.:lljgrri)(;s?clfr?/[?fz?la?IYJSOK
26 CrnosxeHue IByX CUJI, HAIIPABJICHHBIX MO OJHOM mpsiMoil. PaBHoaEe - §31, Bubaunoreka [JOK
CTBYIOILASI CUIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amay no Teme "PaBHojelicTBYIOIAs cri' Yup. 19 (2), ctp. 106
28 Cuna Tpenus u eé Bupl. TpeHue B IPUPOJIE U TEXHUKE 3 32,33, 34, bubmmorexa LIOK
https://m.edsoo.ru/ff0alb9c
29 JIP 6 3aBHCMMOCTH CWJIBI TPEHUsI CKOJILKEHHs OT Beca TeJia M Xa- Crp. 216, bubmuotexa [IOK
PaKTEepa CONPHUKACAIIMXCS MOBEPXHOCTEM. https://m.edsoo.ru/ff0alcc8
30 Pemenue 3amad mo Teme «Cxopocts. Macca. [I70THOCTEY PasHOypOBHEBBIE 321241 B KaPTOUKaX
Pa3HOypOBHEBbIE 3a/1a41 B KAPTOUKAX
31 Pemenue 3anau no teme «Cuiisl. PaBHOAEHCTBYIOIIAS CHIT» Bubnnorexa [IOK
https://m.edsoo.ru/ff0alde0
39 KontpoabHasi padora 1 no reme «MexaHu4ecKoe IBUKeHue. B3a-
HMoJIeiicTBHE TeJ»
33 asnerne. CiocoObl yMEHBIIICHHUSI ¥ YBEITHUCHUS JTABJICHUSI S]tfpss’/};rrlnpejgo((jiifflf/lg;; Oo{;exa HOK
34 JaBnenne ra3a. 3aBUCUMOCTbD JaBIICHU ra3a oT 00bEMa, TeMITepaTyphl y 36, bubmmorexa LIOK
https://m.edsoo.ru/ff0a2376
35 [lepenaya naBneHust TBEPABIMU TEJIAMH, )KUJKOCTSIMU U ra3aMu. 3aKOH § 37, ymp. 21 (2), bubmorexa I[TOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

TTackams

https://m.edsoo.ru/ff0a25b0

§ 38, 39 bubnunoteka [JOK

36 JlaBneHne B )KUIKOCTH U Ta3e, BEI3BAHHOE JCUCTBHEM CHITBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3anay no Teme «JlaBieHue B )KUIKOCTH U ra3e. 3akoH [lacka- VYup. 22 (3), bubmmorexa [IOK
51 https://m.edsoo.ru/ff0a2826
40, ymp. 23 (2), bubanorexa [TOK
38 Coobmaromecs coCyREt Iittps:};/nI:.edsc()o.)ru/fan2970 !
. 45, yup. 23 (6*), bubnmunoreka IJOK
39 Ppapmirieciui npece Ettps:/y/m?edsog.r3/ﬁ0a3136 :
40 Manometpsl. [TopurHeBoH KUAKOCTHBIA HACOC § 44, 3amonmauTE TabMUIy o [10X
41 AtMmocdepa 3eMir 1 IPUYUHBI €€ CYIIeCTBOBAHUS 3 41, buGamorexa LIOK
https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3myxa. ATMoc(epHOE TaBIIeHIE 3 42, buGamorexa LIOK
https://m.edsoo.ru/ff0a2b5a
43 Wzmepenne armocdeproro nasnenus. OnbiT Toppuuemn Eﬁ;’ﬁﬁgggﬁﬁ /I]:If(());;_ da8
44 3aBHCHMOCTh aTMOC(EPHOTO MaBIICHUS OT BEICOTHI HAJl YPOBHEM MOPS 3 43, ynp. 26 (4), bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
§ 43, 3amomHNTE TabNHIy TI0 [TOX
45 Bapomerp-anepona. ATMocdepHOe TaBIeHNE Ha PA3TUYHBIX BRICOTaX Bubmmoreka [IOK
https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad mo Teme " ATMocdepHoe gapineHue" Yup. 28 (2), ctp.164
47 JleificTBHE KUAKOCTH U Ta3a Ha TMIOTPYKEHHOE B HUX TEJNO. ApXHMeI0Ba § 46, ynp. 29 (3), bubmmoreka [JOK
cuna https://m.edso0.ru/ff0a3276
48 JIP 7 OnpenesieHue BhITAJIKUBAIONIIEH CHJIbI, IeiicTBYIOLIEll Ha TeJlo, Crp. 217, bubnmmorexa [JOK
MOTPY:KEHHOE B KUIKOCTh https://m.edsoo.ru/ff0a33fc
e s T Ci21 B 10K
AOTHOCTH HUIKOCTH https://m.edsoo.ru/ff0a3514
50 nasasme Tei § 48, bubimoTteka [JOK
https://m.edsoo.ru/ff0a3a96
51 JP9 "KOHCprHpO?aHHe apeonteTpa l/I.II:('I KOHCTPYHPOBaHHE J0/- § 49, OOPMHTH OTHET B TETpATIX
KH H onpe/ejiecHHe eé rpy30noabEMHOCTH
52 Pemenue 3ama4 mo Temam: «IlnaBanue cynoB. Bo3ayxomnaBanuey, Yup. 30 (4), bubmmotexa [IOK



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

«/laBneHue TBEPABIX TEN, KUAKOCTEH U ra30B»

https://m.edsoo.ru/ff0a3654

KOHTpOJII)Haﬂ pa60Ta 2 mo Teme «HaBJIeHI/le TBEPABIX TE€J, ;KHAKO-

53 . 1
cTeil U ra3oB»
§ 50, ymp. 32 (3), bubmuoteka I[JOK
54 M o 1
exanriecka pabota https://m.edsoo.ru/ff0a3f82
§ 51 ymp. 33 (3), bubmmorexa [IOK
55 M .E 1
OHHOCTD: BAUMHHB! MOTHHOCTH https://m.edsoo.ru/ff0a3f82
56 "PacuéTt MouiHoCTH, pa3BUBaeMO Npu MOABEME MO JecTHULE" 1 Yup. 33 (4)
57 [IpocTeie Mexanu3msbl. Prraar. PaBHOBecHe cui Ha peryare § 52,53
58 Poruaru B TexHuke, ObiTy u npupone. JIP 10 HMcciienoBanue ycJoBuid 1 1 § 54, 55, ctp. 220, bubaunoteka IJOK
paBHOBecHs pblyara https://m.edsoo.ru/ff0a478e
VYup. 35 (4,5), bud OK
59 Pemenue 3aga4 no teme «Y clIOBUsI paBHOBECHS pblyara 1 htlt-g)s: / /mfeasl’o.:; /?fl’(;(;zf;;%u
60 Koaddrmment n(ine3H0ro nerctBus mexanusma. JIP 11 U3mepenue 1 1 § 58, Crp. 221
KIIJI HakJI0HHOI MJI0CKOCTH.
Yup. 37 (2), bub OK
61 Pemenne 3agau o teme "Pabdora, momnocTs, KIT/T" 1 h t?;)S: / /mlé’sogrjﬁ?gz‘ﬁ 413
59 .38 (3), bub OK
62 Mexanunueckas sHeprust. Knnerndeckas U mOTCHIMAIbHAS SHEPTHS 1 Ettp;:/};nrrf).e dSOE).iu / fI:O;:IZOE)T ; Il
63 3aKOH COXpaHEHUS MEXAHMYECKON DHEPTUH 1 § 60, ynp. 39 (2), Bubmmorexa LOK
P P https://m.edsoo.ru/ff0a4360
"DKcnepUMEeHTaTBHOE OTIpeieNIeHNe N3MEHEHHUSI KHHETUYECKOU U TTO-
64 TEHIMAJIbHOM SHEPI'UU NPU CKAThIBAHUU TeJIa 10 HAKJIIOHHOM IUIOCKO- 1 OdopmuTh OTUET B TETpaAASIX
cru"
65 KounrpoabHas padora 3 no teme «Pagora u MOIHOCTH. DHEPrUsi» 1
[ToBTOPUTH OCHOBHBIE OHATHS, bUO-
66 Paborta ¢ Tekctamu 1o Teme "MexaHudecKoe IBuKeHne" 1 sroteka IJOK
https://m.edsoo.ru/ff0adee6
67 Hrorosasi konTpoabHas padora B popmare BITP 1
68 Pabota ¢ TekcTamu o Teme "JlaBneHue TBEPABIX TEN, KUAKOCTEH U ra- 1 Bbubnuoreka [IOK
30B" https://m.edsoo.ru/ff0a4ffe
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 11



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIACC

Ne KoanyecTBo yacoB JlaTa
Tema ypoka DyeKkTpoHHbIe HUGPOBbIE 00-
n/n Bcero  KP  JIP n3y4e-
st pa3oBaTe/ibHbIe pecypchl
1 OCHOBHBIE TIOJIOKEHHUS MOJICKYIISIPHO-KUHETHIECKOM TEOPHH U UX OIBIT- Bubmmorexa IIOK
HBIE TIOITBEP K ICHUSI https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJICKYII
3 Monenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSIHUH BEIlecTBa bubmmorexa [IOK
https://m.edsoo.ru/ff0a540e
4 OOBsCHEHHE CBOHCTB TBEPIOTO, YKUIKOTO M ra3000pa3HOTO COCTOSHIHA
BEIIIECTBAa Ha OCHOBE MOJI0KECHUH MOJIEKYIIPHO-KHUHETHIECKOM TEOpHH
5 Kpucranmndeckue u aMmopQHbIe Tena Bubmmorexa [OK
https://m.edsoo.ru/ff0a5800
6 CMaunBaHUE U KaMUIIPHOCTH. [ToBepXHOCTHOE HATSKCHUE Bubmmorexa [IOK
https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacuupeHue 1 cxaTue bubamorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b TEMIIEpaTyphl CO CKOPOCTHIO TEIIOBOTO JABMKEHUS
YaCTHI]
9 Buytpennss sneprus. CriocoObl H3MEHEHUs! BHYTPEHHEW YHEPrUU bubamorexa LIOK
https://m.edsoo.ru/ff0a5c60
10 Buap! Ternnonepenauu bubmmorexa [IOK
https://m.edsoo.ru/ff0a6412
1 "TIpakTHdeckoe UCIOIB30BaHNE TEIIOBBIX CBOMCTB BEIIECTB 1 MaTepHa- Bubnnorexa [IOK
JIOB B IIEJISIX dHEprocbepexerus" https://m.edsoo.ru/ff0a65c0
12 KomnuectBo TemnoTel. Y aenbHast TEIIOEMKOCTE bubmorexa [IOK
https://m.edsoo.ru/ff0a6976
13 YpaBHeHHUe TerIoBoro Oananca. TerrooOMeH U TeII0BOE paBHOBECHE Bubmorexa [IOK
https://m.edsoo.ru/ff0a7088
14 JIP 1 HUcciaenoBanue siBjeHUs] TeNJ000MeHa NMPHU CMELIUBAHMHU XOJIO/- bubanorexa [TOK
HOIi ¥ ropsiyeii BoabI https://m.edsoo.ru/ff0a6a98
15 Pacyer xonmuuecTBa TEIIIOTHI, HEOOXOUMOTO JUIsl HATPEBAHUS TeJla U BhI-
JIEIIEMOT0 MM TIPH OXJIAXKICHUH



https://m.edsoo.ru/ff0a5256
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https://m.edsoo.ru/ff0a5a26
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Bbubnnorexa [JOK

16 JIP 2 OnpenelieHue yaejJbHOH TeMJIOEMKOCTH BellleCTBA https://m.eds00.ru/f0a6bb0
17 OHeprust TONIMBA. Y IeNbHas TEII0Ta CrOPaHus bubmorexa LIOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u OTBepAECBaHNE KPUCTAJUINYECKUX TEN. Y IeNbHas TEIIOTa bubanorexa [JOK
IUTABJICHUS https://m.edsoo.ru/ff0a71d2
19 "OnpeneneHue yAeabHON TEMIOTH MJIaBJICHUS Jbaa" bubmmorexa [IOK
https://m.edsoo.ru/ff0a72fe
bubanoreka [JOK
20 [TapooOpa3oBanne u koHAeHCaw. Mcmapenne https://m.edsoo.ru/ff0a740c
21 Kunenue. Y nenpHas Temiora napoodpa3oBaHus M KOHACHCAIIUU. 3aBUCH- bubnuorexa [IOK
MOCTb TEMIIEPATYPBI KHIICHHUSI OT aTMOC(HEPHOTO TaBICHHS https://m.edsoo.ru/ff0a786¢
29 Bnaxunocts Bozayxa. JIP 3 OnpenesieHue 0THOCHTEIbLHOM BJIAKHOCTH bubaroreka [TOK
BO31yXa https://m.edsoo.ru/ff0a7628
23 Pemmenne 3aa4 Ha onpeieeHNe BIAXKHOCTH BO3yXa
24 [MpunHnune! paboTs! TemoBkIX aBurarencii. [laposas TypOuna. /IBurarens
BHYTPEHHETO CrOpaHus
25 KITJ teroBoro apuratesns. TemioBble ABUTATENHN U 3aIUTa OKpYKatowen bubamoreka [TOK
cpeabt https://m.edsoo.ru/ff0a7c7c
26 3aK0oH COXpaHEHUs U MPEBPAIeHNs YJHEPTUH B TEIUIOBBIX IIpoIeccax
27 IToBTOpenue no teme "TemnoBele sBNeHUS. VI3MeHeHHE arperaTHBIX COCTO- Bubnnorexa [IOK
sHM# BemecTsa" https://m.edso0.ru/ff0a83f2
28 KonTpoabHas padora 1 no teme "TennoBble sBiaenusi. U3meHenue ar-
peraTHbIX COCTOsIHMI BemecTBa'"
29 DnekTpusaiiys Tell. J[Ba poa 3JeKTPUUSCKUX 3apsiIOB Brbamorexa LIOK
https://m.edsoo.ru/ff0a86ae
30 "DnekTpuzanus TeJl UHAYKUMEH U IpU CONPUKOCHOBEHUH"
31 BsaumopelicTBue 3apsbkeHHbIX Tell. 3akoH Kynona Bubmorexa [IOK
https://m.edsoo.ru/ff0a87e4
32 OnexTpuueckoe nojue. HanpsokeHHOCTH 31ekTprueckoro noist. [Tpunmumn bubanorexa [JOK
CYNEPIO3UIINH IEKTPUUECKHX MOJIeH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snexTpudeckux 3apsamaoB. DIeMeHTapHBIH 3apsia. CTpoeHue aTo-

Ma
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Bbubnnorexa [JOK

34 [IpoBOOHUKH 1 TUAIEKTPUKU. 3aKOH COXPAHEHHS 3JEKTPUIECCKOTO 3apsa https://m.edsoo.ru/ff0agefs
35 Perienue 3a1au Ha IPUMEHEHUE CBOMCTB 3JICKTPUYECKUX 3apsI0B bubmorexa LIOK
https://m.edsoo.ru/ff0a90cc
36 DJEeKTPUYECKUH TOK, YCIIOBUS €ro CyIIeCTBOBaHMUS. VICTOUHUKH 3JIEKTPH- bubanorexa [JOK
YECKOro TOKa https://m.edsoo.ru/ff0a95a4
37 JleicTBUS 2TEKTPUUECKOTO TOKA bubamorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 "JlelicTBHE AIIEKTPUUECKOT'O ITOJISl HA IPOBOJAHUKY U AUDIICKTPUKH"
39 DJeKTPUYECKUH TOK B METaJUIax, )HUIKOCTIX U ra3ax Bubmrorexa LIOK
https://m.edso0.ru/ff0a9838
DnexTpuueckas 1enb u e€ coctaBHble yactu JIP 4 Coopka u nmpoBepka pa-
40 0O0TBI JIEKTPUYECKOii IelH MOCTOSTHHOT0 TOKa
41 JIP 5 Mi3mepeHue U peryJHpoBaHHe CHIBI TOKA BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0a8bd6
42 Onextpuueckoe HampspkeHue. JIP 6 HM3mepeHue u peryjupoBaHue Bubmmorexa [IOK
HaNpsSKeHNs. https://m.edsoo.ru/ff0a9e14
43 CormpoTHBiIeHHE IPOBOIHHUKA. Y JIEJIBHOE CONPOTHBIICHUE BEIIECTBA bubamorexa LIOK
https://m.edsoo.ru/ff0aa738
m "3aBUCUMOCTD AIEKTPUIECKOTO COMPOTUBIICHHUS TPOBOAHHUKA OT €ro JIJTH- bubanorexa [JOK
HBI, TUIONIA ¥ TIOTIEPEYHOT0 CeYeHHs 1 MaTepuana” https://m.edsoo.ru/ff0aa738
45 3aBUCHMOCTh CHJIBI TOKA OT HampsbkeHUs. 3akoH Oma s yJacTKa [enu bubmorexa [IOK
https://m.edsoo.ru/ff0aa44a
16 JIP 7 UcciienoBaHue 3aBUCMMOCTH CHJIbI TOKA, MAYLIET0 Yepe3 Pe3nucTop, bubnnorexa [IOK
0T CONMPOTHBJIEHHSI PE3NCTOPA M HANPSIKEHNUS HA pe3ucTope https://m.edsoo.ru/ff0aa04e
47 [ocnenoBaresnbHOE W MTapaIeTIbHOE COSANHEHUS IPOBOIHUKOB
48 JIP 8 IIpoBepka mpaBuja CJI0KeHUsS] HANPSIKEHU MPH NMOCIe10BaTe b bubnunorexa [IOK
HOM COEMHEHUH JBYX PE3MCTOPOB https://m.edsoo.ru/ff0aaa58
49 JIP 9 TIpoBepka npaBuJja JUIsi CHJIBI TOKA MPH NapaJlIeIbHOM COeIHHe- bubmuoreka LIOK
HUH PE3UCTOPOB https://m.edsoo.ru/ff0aadle
50 Pemenne 3ama4 Ha npuMeHeHHe 3akoHa OMa [T Pa3InIHOTO COCTUHEHUS Bu6mmorexa IIOK

IMPOBOJHNKOB

https://m.edsoo.ru/ff0aaf8a
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Bbubnnorexa [JOK

51 PaGoTa 1 MOIITHOCTB 3JIEKTPUUYECKOr0 ToKa. 3akoH JIxoyis - JIenma
p Jxoy. https://m.edsoo.ru/ff0ab124
Bbubnnorexa [JOK
52 JIP 10 "Onpenenenue padoTbl 1 MOIIHOCTH 3JIEKTPHYECKOro Toka'"
pe P " P https://m.edsoo.ru/ff0ab3e0
53 DNEKTPUYCCKUE [IETTH U TOTPEOUTEITH IICKTPUICCKON SHEPTHH B OBITY. bubanorexa [JOK
KopoTkoe 3aMbIkaHne https://m.edsoo.ru/ff0ab660
TToBTOpeHue M0 TEMe "DIIEKTPUUECKHE 3aPSAbl. 3apsKEHHBIE TEla U UX Bubmmorexa [IOK
54 p p p p
B3auMoIeicTBus. [I0CTOSHHBIN 3JIEKTPHIECKHI TOK" https://m.edsoo.ru/ff0abd2c
55 KonrponbHas padora 2 o teme "DIeKTpUUecKe 3apsabl. 3apsKeHHbIE bubanorexa [JOK
Tea M UX B3aUMOICHCTBUSL. [10CTOSHHBIN 3JIeKTPHIECKUA TOK" https://m.edsoo.ru/ff0abea8
56 TTocTostHHBIE MAarHUTEI, KX B3aUMOJIEHCTBHE
bubnuoreka IIOK
57 "M3yueHue nosuel MOCTOSHHBIX MarHUTOB" a
https://m.edsoo.ru/ff0ac3d0
58 MarautHoe noie. MarauTHoe nosie 3eMIIH U €T0 3Ha4YCHHE JIJIA JKU3HA Ha bubamoreka [TOK
3emite https://m.edsoo.ru/ffO0acOba
59 OmneiT OpcTena. MarHuTHOE 1oJie AIEKTPUIECKOro Toka MarHuTHoe moJie bubanorexa [JOK
KaTyIIKK C TOKOM https://m.edsoo.ru/ff0ac1d2
ITpumenenune snexrpomaruuToB B TexHuke. JIP 11 "HU3yuyenue gecTBus Bubmmorexa [IOK
60 p Tp \
MATHUTHOTO MOJIsI HA IPOBOJHUK € TOKOM" https://m.edsoo.ru/ff0ac74a
DNEeKTPOBUTATENH TIOCTOSTHHOTO TOKA. VICToNb30BaHMe IEKTPOABUraTe- Bu6 110K
HOJIMoTEKA
61 Jeif B TEXHUUECKHUX ycTpoiicTBax U Ha TpaHcnopte. JIP 12 "Konerpym-
https://m.edsoo.ru/ff0ac86¢
poOBaHuUe U U3yYeHUe padoThl dleKTpoaBUrarTens'
62 Oneitel Gapases. 3akoH sneKTpoMarauTHo uuaykuu. [pasuno Jlenna
63 OnextporeHepatop. CriocoObl MOMyUEHUS EKTPUUESCKONR IHEPTUH. DJIeK- bubanorexa [JOK
TPOCTAHIIUH Ha BO30OHOBJIIEMbBIX HCTOYHHKAX SHEPTUH https://m.edsoo.ru/ff0ach14
64 IToBTOpenue mo Teme "DeKTpUIeCKHe U MarHUTHBIC SIBICHHS"
65 KonTpoabHasi padora 3 mo Teme "JieKTpUiyecKre 1 MATHUTHBIE SIB-
Jenuns"
Bbubaunoreka IJOK
66 Pa6ora ¢ Tekcramu no teme "TeroBsie aBieHus" 1
https://m.edsoo.ru/ffO0accbe
67 . AToroBasi koHTpoJILHAsA padoTa B popmarte BIIP
68 Pa6ota c Tekcramu o Teme "[locTosHHBIN 31eKTprUeckuii Tok". "Mar- bubanorexa [JOK

HUTHBIE SIBJICHUS"

https://m.edsoo.ru/ff0acdc6
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OBILIEE KOJIMYECTBO YACOB 110 [IPOT'PAMME 68 4 12
9 kJacce
Ne Komriecrso tacon Aara DJIeKTPOHHBIE NU(POBLIE
n/n Tema ypoxa KP nIyse o0pa3oBaTe/bHBIEC pecyp-
Bcero JIP ue- .
HUS
1 MexaHun4deckoe BHkeHHe. MarepuainbHas Touka 1
2 Cuctema orcueta. OTHOCUTEIHLHOCTE MEXaHUYECKOI'O ABHKECHHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSMOIMHEHHOE JIBIKCHNE 1 bubaorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBromepHoe npsimonuHeliHoe nBmkeHne. CpeaHsas 1 MTHOBCHHAs 1
CKOPOCTB
5 [IpsamonuHeliHOE paBHOYCKOPEHHOE JBIKEHHUE. Y CKOPEHHUE 1 bubaorexa LIOK
https://m.edsoo.ru/ff0ad8d4
6 CKopoCTh NPSIMOJIMHEWHOTO PAaBHOYCKOPEHHOTO ABMKEHU. [ 'paduk 1
CKOPOCTH
7 JlaGopaTopHuas padora 1 "Onpenesienne yCKOpeHHs TeJia TPH 1 1 bubanorexa [JOK
PABHOYCKOPEHHOM JIBHXKEHUU 110 HAKJIOHHOI miiockocTu" https://m.edsoo.ru/ff0adb18
8 Co6omuoe magenue tei. OnsiTel ["anunes 1
9 PaBHOMepHOE JBHXKEHHUE IO OKPYKHOCTH. [lepnos u yactora odpa- 1 Bubnnorexa [IOK
wenus. JInHelHast U yriaoBas CKOPOCTH https://m.edsoo.ru/ff0ael176
10 LlenTpocTpemMuTeIbHOE YCKOPEHUE 1
11 Ilepselii 3axoH HeroToHa. Bextop cuibl 1 }f?;s:jll(:eezasiorﬁ/ 1036612
12 Bropoii 3akon HetotoHa. PaBHogeicTByo1Ias cuiia 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Hetorona. Cymeprno3unus cu 1 E;S:I;I/(;:eezzicﬁf/ 1020982
14 Pemenne 3a7au Ha npuMeHeHue 3akoHOB HproToHa 1 ﬁggi;?;iﬁasiﬂﬁl ff0aehbe
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Bbubnnorexa [JOK

15 Cia ypyroctit. 3axoit I'yia https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau mo teme «Cuiia ynpyrocTu
17 JlabopatopHas pagora 2 «OnpeneieHne ;KeCTKOCTH NPY:KHHBD BH6H_HOTeKa LIoK
https://m.edsoo.ru/ff0aee28
bubanorexa [JOK
18 Cina Tperi https://m.edséfa.ru/fanf?SS
19 Pemenue 3anau mo teme «Cuiia TpEHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0afa26
20 JlabopatopHas pagora 3 "Onpenenenne kodpduuuenTa Tpenus bubanorexa [JOK
CKOJIbKeHus " https://m.edsoo.ru/ff0af8be
21 Pewenue 3anau no teme "3axons! HetoTona. Cuna ynpyroctu. Cuina Bubmmorexa [IOK
TpeHus" https://m.edsoo.ru/ff0afb8e
29 Cuina TSHKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOI- Bubmmorexa [IOK
HOI'O NaJcHUS https://m.edsoo.ru/ff0af044
93 " JIBUKeHHE Tell BOKPYT IpaBUTAIIMOHHOTO eHTpa (ConHedHas cu-
crema). ['anaktuku"
24 Pewenue 3agau no teme "Cuia TSKECTH U 3aKOH BCEMHPHOTO TATOTE- bubaroreka [TOK
Hus" https://m.edsoo.ru/ff0af5f8
25 IepBas kocMuueckast CKOpocTb. HeBecoMocTh 1 ieperpy3ku bubaorexa LIOK
https://m.edsoo.ru/ff0af33c
26 PaBHOBecue MaTepuanbHOM Touku. AGCOMIOTHO TBEPOE Teno. PaBHO- Bubnnorexa [IOK
Becre TBEPJIOTO TeNa ¢ 3aKPETUIEHHON OCHIO BPAICHHSI https://m.edsoo.ru/ff0afe36
27 MowmeHnT cunbl. LleHTp TspKecTH
28 Pemienue 3anau no teme "MomeHT cuitbl. LeHTp TspkecTn" }f?;s:jll(:eezasiorﬁ/ £10b02b4
29 IToBTOpenue no Teme "MexaHndeckoe IBIKeHUE. B3anMoneiicTeue Bubnnorexa [IOK
ten" https://m.edso0.ru/ff0b0408
30 KonrpoabHnas padora 1 mo teme "Mexanndeckoe 1BuxeHne. B3a-
uMojaeiicteue Tea'"
31 Nmnynsce Tena. IMiynse cubl. 3aKOH COXpaHEHUS IMITyJIbCca. YTIpy- Bu6mmorexa IIOK
roe U HeyNpyroe B3auMoJIeHCTBHE https://m.edsoo.ru/ff0b07fa
32 Pemenne 3anau no teme "3aKOH COXpaHEHUs UMITyJIbCa" bubanorexa [JOK
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https://m.edsoo.ru/ffOb096¢

33 "PeakTiBHOE ABM)KEHUE B IPUPOJIC U TEXHUKE"
bubanorexa [JOK
34 Mexannueckas paboTa ¥ MOIIIHOCTh https://m.e dsélo.ru /Ff0b0as4
35 Pabora critel TSKECTH, CHITBI YIPYTOCTH M CHITBI TPEHUS BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0b0db8
JlaGopaTopHas padora 4 «<Onpeaenenne paéoThbl CHJIBI TPEHHUS
36 NPU PAaBHOMEPHOM [BH:KEHHH TeJIa 10 TOPU30HTAIbHOI MoBepXx-
HOCTH»
37 CBs13b oHepruu 1 padotsl. [loTeHumansHas sneprus
38 Kunerndeckast saeprus. Teopema 0 KHHETHYECKOH IHEPTUHI bubaorexa LIOK
https://m.edso0.ru/ff0b0c32
39 3aKOH COXpPaHEHHS SHEPTUU B MEXaHHUKE
40 JlaGopaTopHnas padora 5 «M3yyeHue 3aK0HA COXpPAHEHHS YHEP- bubanorexa [JOK
THI» https://m.edsoo.ru/ff0b12fe
41 KonebarenpHOE TBIKEHUE U €TO XapaKTCPUCTHKH Bubnmorexa OK
https://m.edso0.ru/ff0b1858
42 3aryxaromue kojeOaHuss. BeHY ) IeHHBIC KoNeObaHus. PesoHanc bubmorexa HOK
https://m.edso0.ru/ff0b20f0
43 MaremaTH4eCKUi U IPY>KUHHBII MASITHUKU
m «3aBHCHMOCTH TIEpHOAA KOJICOaHUH OT KECTKOCTH MIPYKHHBI U MaCChI Bubmmoreka [IOK
rpy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpareHne 3HEPTUH MTPU MEXAHUUECKHUX KOJIEOaHMAX
6 JlaGopaTopHas padora 6 «OnpeneeHue 4acToThl U Mepuoaa Ko- bubanorexa [JOK
JIEOAHUH NPYKUHHOTO MASITHHKA» https://m.edsoo.ru/ffOblaec
47 JlaGopaTopHuas padora 7 «[IpoBepka He3aBHCHMOCTH NEPHOIA bubanorexa [JOK
KO0JIeGaHMii TPy3a, MOABEUIEHHOT0 K HUTH, OT MACChI FPy3a» https://m.edsoo.ru/ff0b197a
48 Mexannueckue BonHbL. CBoiicTBa MexaHH4YecKuX BoIH. [IpogonbHbre Bu6mmorexa IIOK
1 TIOTIEPEYHBIC BOJIHBI https://m.edsoo.ru/ffOb21fe
49 "MexaHuueckue BOJIHbI B TBEpOM Tene. CelicMuyeckue BOJHBI"
50 3Byk. PacripocTpaneHune n oTpaskeHHe 3ByKa
51 "HabmoneHne 3aBICHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
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52

I'poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTHYECKHI PE3OHAHC

53 "V pTpasByk ¥ HH}Pa3BYK B IPUPOJE U TEXHUKE" bubmorexa LIOK
https://m.edsoo.ru/ffob23ca
54 [ToBTopenue no Teme "3akoHbI cOXpaHeHUs. MexaHnueckue Kojeda- bubanorexa [JOK
HUS ¥ BOJTHBI" https://m.edsoo.ru/ff0b25f0
55 Konrpoasnas padora 2 no teme ""3akoHbl coxpaHennsi. Mexanu-
yecKHe KoJ1e0aHus U BOJHbI'"
56 DNeKTpOMarHuTHOE 1oJie. DJIeKTPOMarHUTHbIE BOJTHBI bubmorexa LIOK
https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH
58 "IIIxamna 31eKTpOMarHUTHHIX BOJH. VICcOIp30BaHUE 3I€KTPOMAarHuT- bubnuorexa [IOK
HBIX BOJIH JIJI1 COTOBOM CBs3H" https://m.edsoo.ru/ffOb2fe6
59 "M3ydeHne CBOMCTB 3NIEKTPOMATHATHBIX BOJH C TIOMOIIIBIO MOOWITB- Bubmmorexa [IOK
Horo Tenedona” https://m.edsoo.ru/ff0b2c6c
60 PetlleHHC 3a]a4d Ha ONpeie]IeHNe YacTOTHI U JJIMHBI 3JIeKTPOMArHUT-
HOH BOJTHBI
61 DnexkTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BoiaHOBEIE bubanorexa [JOK
CBOICTBa CBETa https://m.edso00.ru/ff0b31d0
62 Ucrounuku cBera. [IpsaMonnHeHoe pacpoCTpaHEHUE CBETA. 3aTMe- Bubmmoreka [IOK
uust Connna u JIyHsl https://m.edsoo.ru/ff0b3658
63 3akoH oTpaxkeHUs cBeTa. 3epkana. Pemenue 3a1a4 Ha MpUMEHEHHE bubanoreka [JOK
3aKOHA OTPaKCHUS CBETA https://m.edsoo.ru/ff0b38c4
64 IIpenominenue cBeta. 3aKOH MPEIOMIICHHS CBETA Brubmorexa LIOK
https://m.edsoo.ru/ffOb3aea
65 ITonHoe BHyTpeHHEE OTpaxkeHue cBeTa. Vcnoap30BaHUE MOTHOTO Bubmmoreka [IOK
BHYTPEHHETO OTPAXXEHUSI B ONMTHYECKUX CBETOBOIAX https://m.edsoo.ru/ff0b3c5¢
JlaGopaTopHas padora 8 "UccienoBaHue 3aBUCMMOCTH yIJia npe-
66 JIOMJIEHHMSI CBETOBOI0 JIy4a OT yrJja najeHusi Ha rpaHuue '"'Bo3ayx-
crexjao""
67 "Hcnonp3oBaHue MOTHOIO BHYTPEHHETO OTPaXKE€HUsI: CBETOBOABIL, OII-
TUKO-BOJIOKOHHASI CBSI3b"
68 JIun3zel. OnTHYECKas CUIIa JIMH3BI bubamorexa LIOK

https://m.edsoo.ru/ffOb3f2c
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Bbubnnorexa [JOK

69 TMocTpoeHue M300paxKeHuUit B TNH3aX https://m.edsoo.ru/ffobddda
70 JlaGopaTopHas padora 9 "Onpenesienue poKycHOro paccTosiHus bubamnorexa [JOK
¥ ONTHYECKOI CHIIBI cOGUparoLIeii JHH3bI" https://m.edsoo.ru/ff0b4206
bubmuorexa [TOK
71 "OnTHYeCcKUe THH30BBIC TIPHOOPHI" https://m.e dS(I)lo.ru /ff0c0aTe
72 I'na3 xak ontudeckas cucrema. 3peHue bubmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 "lebexTsl 3penusi. Kak coxpaHuts 3peHue"
74 Paznoxxenue Genoro cBera B criekTp. OnbiThl HetoTona. Croxenue bubanorexa [JOK
CIIEKTPAJIbHBIX BETOB. Jluciepcus cBeTa https://m.edsoo.ru/ff0cOf4c
| e e 0 O P e
uepes nBeroBbie GuALTpH" https://m.edsoo.ru/ff0cOe2a
76 "BonHOBBIE CBOIICTBA CBETA: AUCIICPCHUS, HHTePhEpEHIHS U TUPpaK-
s
77 OmnriTel Pesepdopna v nmmanerapHas MoIens aToMa bubmmorexa LIOK
https://m.edsoo.ru/ff0c12a8
78 Ioctynater bopa. Mozgens aroma bopa
79 Hcnyckanue u nornoueHue ceera aroMoM. KBanTel. JInneluaTsie bubarorexa [TOK
CIEKTPBI https://m.edsoo.ru/ff0c144c
80 "HaOmrozieHne CIeKTPOB UCITyCKaHUs'" bubaorexa LIOK
https://m.edso00.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BHUJIbI bubmmorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aToMHOTO siipa. HykioHHast MOJIeb Brbmorexa LIOK
https://m.edsoo.ru/ff0c18ac
83 PagnoaktuBHbIe npeBpamnenus. Mizoroms Bubmorexa [IOK
https://m.edsoo.ru/ff0clal4
84 Pemenue 3a1a4 o teme: "PaguoakTHBHbIE IpeBpalleHUs " Bubmmoreia LIOK
https://m.edsoo.ru/ff0clb4a
85 Ilepuox nosypacnana
86 "PannoakTUBHBIC U3TyUEHUS B IPUPO/JIE, METUITUHE, TEXHHIKE" bubnnorexa [TOK
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https://m.edsoo.ru/ff0c2126

87 SnepHble peakiyy. 3aKOHBI COXPaHEHUsI 3apsiJOBOTO M MacCOBOTO YH- 1 bubanorexa [JOK
celn https://m.edsoo.ru/ff0c1c58
88 OHeprust cBs3U aTOMHBIX sifep. CBsA3b MacChl U SHEPTHH 1 Brbmorexa LIOK
https://m.edsoo.ru/ff0cld7a
89 Pemienue 3anau o teme "Snepusie peakuun" 1
90 Peakunu cunTesa u genenus saep. Mcrounnku sueprun CoiHIA U 1 Bubmmorexa [IOK
3BE31 https://m.edsoo.ru/ff0c1e88
o1 "SInepHast sHepreTuka. JleWicTBHS paJinOaKTUBHBIX M3IIyY€HHH Ha K- 1
BbIE OPTaHU3MBbI"
92 IToBTOpeHue no Teme "DIEKTPOMAarHUTHOE MOJI€. DIEKTPOMAarHUTHbIE 1 Bubmmoreka [IOK
BoJHbL. KBaHTOBBIE siBIICHMS" https://m.edsoo.ru/ff0c223e
93 Konrpoasnas padora 3 no teme ""JD1eKTpOMarHuTHoOe MoJie. 1
DJIeKTPOMarHuTHble BOJIHbI. KBaHTOBBIE siBJIeHus "
[ToBTOpeHue, 00obIeHKe. JlabopaTopHble paboTHI 1o Kypcey "B3au- bubanorexa [JOK
94 . 1 1
MozelcTaue Ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, oboOmIeHNe. PemeHre pacd4eTHRIX U KA9YeCTBEHHBIX 3a- bubaroreka [TOK
95 1
nad o teme "TerutoBbie mporecchr” https://m.edsoo.ru/ff0c2572
9% IToBTOpenue, o6o0meHne. Pemenne pacyeTHRIX U Ka4eCTBEHHBIX 3a- 1 Bubnnorexa [IOK
nad 1o teMe "KITJ] TermoBbIx IBUraTesieil u 3JeKTpOyCTaHOBOK" https://m.edsoo.ru/ff0c2a22
97 IToBTOpenue, obobmenue. JlaboparopHsle paboTHI M0 Kypey "Cero- 1 Bubmmoreka [IOK
BBIC SIBJICHMS" https://m.edsoo.ru/ff0c2b30
[ToBTOpenue, obobmenue. PaboTa ¢ Tekctamu mmo Teme "3aKOHEI cO- bubarorexa [TOK
98 1 1
XpaHeHHs B MeXaHUKe" https://m.edsoo.ru/ff0c2¢c52
99 IToBTOpenue, o6o6IIeHue. PaboTa ¢ Tekctamu mo teme "Kosnebanwust u 1 bubanorexa [JOK
BOJHEI" https://m.edsoo.ru/ff0c2d6a
100 Hrorosasi koHTpobHast padoTa B popmate OI'D 1
101 IToBTOpenue, obobmeHue. PadoTa ¢ Tekcramu mmo Teme "CBETOBBIC 1 Bbubmorexa [IOK
SBJICHUS" https://m.edsoo.ru/ff0c3044
102 IToBTOpenue, 0600menne. Pabora ¢ Tekctamu no Teme "KBantoBast u 1
saepHas puzuka”
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 102 12
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJILHO-
'O MPOIIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» dusuka, 7 knacc/ [epeimkun .M., BanoB A.U., AKiinoHepHOE 00I11ECTBO
«U3narensctBo «lIpocsemenney, 2023

» Gusuka, 8 knacc/ [epeimkun .M., BanoB A.U., AkiinonepHOoe 00111eCTBO
«3narensctBo «lIpocsemenney, 2023

» dusuka, 9 knacc/ [lepeimkua .M., I'ytauk E.M., iBanoB A.W., [letpoBa

M.A., Akinonepsoe obmectBo «M3natensctBo «IIpocsemienuey, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Oo0pa3oBatenbublil noptan POILI
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