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INOACHUTEJIBHASA 3AIIMCKA

[TporpamMma no ¢u3nke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTAB-
JieHa Ha OCHOBE MOJIOKEHUH M TpeOOBaHUM K pe3yjbTaTaM OCBOCHMS Ha 0a30BOM
YpOBHE OCHOBHOW 0Opa3oBaTelbHON MporpamMMmsbl, mpeactaBieHHbXx B PI'OC
000, a takxe ¢ yu€toMm (penepanbHoil pabouelt mporpamMmbl Bocriutanus u Kon-
LMY IPernoiaBaHus y4eOHOTo npeamera « Puszukay.

Copeprkanre TporpaMmbl 1o (pu3uKe HampaBiieHO Ha (OPMHPOBAHUE €CTeE-
CTBEHHO-HAYYHOW TPAMOTHOCTH OOYYAIOIIMXCS ¥ OPTraHU3aINI0 U3YICHUS (PU3UKH
Ha JIeATEeILHOCTHOU OCHOBE. B mporpamme no (u3uke y4uTHIBAIOTCS BO3MOXKHO-
cTH yueOHoro npeameta B peanuzauuu tpedoBannit ®I'OC OO0 k miiaHupyeMbIM
JUYHOCTHBIM M METANpPEIMETHBIM pe3ybTaTaM OOy4eHUsI, a TaKKe MEXKIPEIMET-
HBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HA YPOBHE OCHOBHOTO 00-
ero o0pa3oBaHusl.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT NpuMEpHYI0 MOCIe0BaTEIbHOCTD
M3YUYEHUsS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJECPXKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma 1o ¢uszuke paspadoTaHa ¢ LEIbI0 OKa3aHUS METOJIUYECKOMN IO-
MOIIM YYUTEIIO0 B CO3IaHUM paboueid MporpaMMBbl 0 y4eOHOMY MPEIMETY.

dusnka SABJISIETCA CUCTEMOOOPAa3YIOIMIMM JJISI €CTECTBEHHO-HAyYHBIX y4eO-
HBIX MPEIMETOB, MOCKOJBbKY (DU3UYECKHE 3aKOHBI JIEKAT B OCHOBE IMPOIECCOB U
SABJICHUM, U3y4aeMbIX XUMHEH, Onooruei, acTpoHoMued u puznueckoi reorpa-
¢duel, BHOCUT BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTHHY MHUpPa, MPEIOCTaBISET
HauOoJIee sICHbIe 00pa3Ibl MPUMEHEHHUSI HAYYHOT'O0 METO0/1a TIO3HAHUS, TO €CTh CIIO-
co0a MmosydeHust JOCTOBEPHBIX 3HAHUW O MUPE.

Opnna U3 THaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHUsI COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTU U
WHTEpeca K HayKe y 00yJaronuxcs.

N3yuyenue ¢usmku Ha 0a30BOM YPOBHE MPEJIIOIAraeT OBJIAJCHHUE CIIETYIO-
IIUMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO T'PaMOT-
HOCTB:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCJICI0BAHNUS,

e HMHTEPHPETUPOBATH JIAHHBIC M HCIIOJB30BaTh HAy4YHBIE JI0KA3aTElb-
CTBa JIJIs1 TIOJTyYEHUsI BHIBOJIOB.

[enu u3ydyeHus GuU3MKU HA YPOBHE OCHOBHOI'O 00IIIEro 0O0pa3oBaHUs OMpe-
nenensl B Konneniuu npenogaBanus yueOHoro npeamera «@u3nkay B o0pa3oBa-
TeIbHBIX opranm3aiusx Poccuiickoii deneparnuu, pean3yrONMX OCHOBHBIE 00-
neoOpa3oBaTeyibHbIe MPOTPpaMMbl, yTBEepkIAEHHON pemeHueM Koimerun Munu-



crepcTBa npocenienus Poccuiickoit denepanuu (mpotokoit ot 3 aexadbps 2019 r.
No [TK-48H).
Heau uzyyenust pu3suKu:

NpUOOpPETEHNE MHTEpPECAa U CTPEMIICHHS] 00YYalOIUXCsl K HAyYHOMY HU3Y-
YEHHIO TTPUPOJIbI, PA3BUTHE X WHTEIUIEKTyaJbHBIX U TBOPUYECKHUX CIIOCOO-
HOCTEH;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUs U (POPMUPOBAHUE
MCCJIEIOBATENILCKOTO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ylbTaTa M3y4eHHs OC-
HOB CTPOCHHUS MaTepuu U (HyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;
(opMUpOBaHKE TPEJICTABICHUA O PO (U3MKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEJCTABICHUN O BO3MOXKHBIX cdepax Oyayiien mpodeccuo-
HaJIbHOM JEATEIbHOCTH, CBSI3aHHOM C (PM3HMKOM, MOATOTOBKA K JaJbHEH-
1ieMy OOy4Y€HUIO B ’TOM HalpaBJICHUU.

JlocTikeHue 3TUX 1elield mporpaMMbl Mo (U3MKEe Ha YPOBHE OCHOBHOTO 00-
1iero oOpa3oBaHus 00ECIICUNBACTCS PEIICHUEM CISAYIONMUX 3a4a4:

npuoOOpETEeHNE 3HAHUI O JUCKPETHOM CTPOCHHMH BEILIECTBA, O MEXAHHYE-
CKHUX, TEIUIOBBIX, JJIEKTPUYECKIX, MATHUTHBIX M KBAHTOBBIX SBIICHUSX;
npuoOpeTeHNe YMEHHUM ONMUCHIBATh U OOBIACHATH (PU3MUECKUE SIBJICHUS C
UCIIOJIb30BaHUEM MOIYYEHHbBIX 3HAHU;

OCBOECHHME METOJIOB PELICHUS MPOCTEHIINX PACUETHBIX 3a7a4 C UCIOJIb30-
BaHHEM bu3nuecKux MOJIEIIEH, TBOPUYECKUX u MIPaKTH-
KO-OpHUEHTHUPOBAHHBIX 3a]1ay;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIE SBJICHUS U BBIIOJIHATH OIBITHI,
JabopatopHble pabOThl U SKCIIEPUMEHTAIILHBIE UCCIEIOBAHUS C UCIOJIb-
30BAHMEM M3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOPMAIENl (PU3NUECKOTO COAEp KAHMS,
BKJItOUYasi THPOPMAIMIO O COBPEMEHHBIX JOCTH)KEHUSAX (PU3UKHU, aHAIIU3 U
KPUTHUECKOE OLIEHWBaHNE NH(POpMAIIHY;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
¢ (hU3UKOM, U COBPEMEHHBIMHU TEXHOJOTUSMH, OCHOBAHHBIMU Ha JIOCTHXE-
HUAX QU3HUECKON HAYKU.

Ha usyuenue ¢pusuku (6a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOTO 00IIIETO 00-

pazoBaHusi oTBoAMTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 4aca B HEJEN0), B 8
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeJEI0).

B cBs3u ¢ KOpPpPEeKTUPOBKON paboueld MporpaMMbl KOJIMYECTBO YUEOHBIX
Henens B 2023-2024 yyeOHOM ronxy cokpatuiioch a0 32. COOTBETCTBEHHO B 7



KJacce — 64 yacoB (2 yaca B HeJien0), B 8 kiacce — 64 yacoB (2 yaca B HE/ICNIO), B
9 knacce — 96 yacoB (3 yaca B HE/ICIIO).

[Tpennaraemseiii B mporpaMmMe 1o (pu3uke mnepeueHb JabopaTopHBIX padoT U
OIBITOB HOCUT PEKOMEHIATEIILHBINA XapaKTep, YUUTENb JeJaeT BRIOOP MPOBEACHUS
71a00paTOpHBIX PabOT U OMBITOB C YUETOM HMHAMBHIYATbHBIX OCOOCHHOCTEH 00Y-
YaIOMINXCs, CIIUCKA AKCIIEPUMEHTANBHBIX 33/JaHUM, MpeiaraéMblX B paMKax OcC-
HOBHOT'O FOCY/IapCTBEHHOT0 9K3aMeHa 110 (PU3HKE.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

®usuka — Hayka o npupone. SBinenus npupoasl. Pu3ndecKue sSBICHUA: Me-
XaHWYECKHUE, TENJIOBBIE, JIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHbL. 3Mepenune Qu3nueckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpemHocTs u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u apyrue ectrecTBEHHblE HAyKH M3y4aroT mpupony. EctecTBeH-
HO-HAYYHBIA METOJ MO3HAHMS: HAOII0/IEHNE, TOCTAHOBKA HAYYHOT'O BOIPOCA, BbI-
JBUKEHHE TUTIOTE3, SKCIIEPUMEHT 10 MPOBEPKE THIOTE3, 00BSICHEHHE HAOII0Aae-
Moro siBieHus. Onucanue pU3NUecKux sIBJICHUM ¢ TOMOIIbIO MOJIENIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JIEKTPUUECKUE, MArHUTHBIE, CBETOBBIC SBJIC-

HUSL.
2. Dusnueckue NpuOOpsl U MPOLEaypa NPAMbIX U3MEPEHHUI aHAJIOTOBBIM H
U(POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimaul.
1. OnpeaesieHre HEeHbI AeJIeHUS IIKAJIbI M3MEPUTEJIbHOr0 Npudopa.
2. H3mepenue paccTosTHUN.
3. H3mepenue o0bEéMa )KUAKOCTU U TBEPJOTO TEa.
4. OmnpeneneHue pasMepoB MaJIbIX TeJ.
5. M3mepenue temneparypsl IIpU MOMOILIM KUIKOCTHOTO TEPMOMETPA U 1AT-
YUKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAJIbHO, TeM OoJibllIe, yeM OOJIbIle BhICOTA
IIyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJCHUS O CTPOCHNH BelleCTBA.

CrpoeHne BemecTsa: aTOMbl U MOJIEKYJIbI, UX pasMepbl. OIbITHI, TOKa3bIBa-
IOIINE TUCKPETHOE CTPOCHHE BELIECTBA.

JIBrkeHue yactul BemecTsa. CBA3b CKOPOCTH ABUKEHUS YaCTHUL C TEMIIEpa-
Typoi. bpoyHoBckoe nBmxenue, auddysus. B3anmoaeicTBiue 4acTuil BemecTsa:
MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTENH M TBEPIBIX
(kpucTaIMYecKrx) Ted. B3auMocBs3b MEX1y CBOMCTBAMU BEIIECTB B Pa3HbIX ar-
peraTHeIX COCTOSHUAX M UX aTOMHO-MOJIEKYJSpHBbIM cTpoeHueM. OcobGeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.



2. HabGmonenue nuddyszuu.
3. HaOmionenue siBneHud, OOBSCHSAIOMUXCSA NPUTSHDKEHUEM WM OTTaJKHUBa-
HUEM YaCTHI] BELIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka AuaMeTpa aToMa MeTOJOM PAIOB (C MCIMOJb30BaHHEM (POTO-

rpagmii).
2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS Fa30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe ABUKeHHE. PaBHOMEpPHOE U HEpaBHOMEpPHOE ABMKeHHe. CKo-
poctb. CpeaHsisi CKOPOCTh ITPU HEPABHOMEPHOM JABWKEHUU. Pacu€r myTt u Bpeme-
HU JBUKCHUS.
SBnenue nHepuun. 3aKOH MHEpUUH. B3anMoaeincTBUE TENl Kak MpUYUHA W3-
MEHEHHUSI CKOPOCTH JIBUKEHHUS Tell. Macca Kak Mepa MHEPTHOCTH Tena. [IMoTHOCTh
BemecTBa. CBs3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B eAMHHIIE 00BbEMa Bele-
CTBa.
Cuila Kak XapakTepucTUKa B3auMojeicTBUs Tenl. Cuila ynpyrocTd W 3aKOH
['yka. 3MepeHue CHIlbl ¢ TOMOIIBIO AUHAMOMETpA. SIBJIECHHUE TIATOTEHUS W CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX IO OJHOW IpsiMoM. PaBHoxelcTBytomas cuii. Cuiia TpeHUsI.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IPUPOJE U TEXHUKE.
Hemoncmpauuu.
1. HabnroaeHue MexaHUYeCKOTO ABUXKECHHUS Tela.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Clio)keHue CHJI, HAPABJICHHBIX M0 OJTHOU MPSIMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO ABUXKEHUS (ILIapUKa B )KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHrie CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM ILIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue NJIOTHOCTH TBEPAOTO TeJA.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUSI CKOJIBXEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.



JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYECHUS J1aBlieHus. J[aBieHue rasa.
3aBUCUMOCTH JaBJIEHUs raza oT o0bEMa, Temiepatypsl. [lepenaua naBnenus TBEp-
JIbIMU TEJIaMH, KUAKOCTAMH U rasamu. 3akoH llackans. [IlHeBmMaThueckue mamu-
Hbl. 3aBUCHMOCTh JABJICHMS JKUJIKOCTU OT INIyOMHBIL. ['MIpocTaTHyeckuil mapa-
nokc. Coobmaromecst cocysl. [ uapaBiunyeckue MEXaHu3MBbl.

AtMocdepa 3emnu u atmMocdepHoe naBieHue. [IpuyuHBI CylIeCTBOBaHUSA
BO3yIIHOM 000sioukn 3emiu. OmnbiT Toppuyemnu. M3mepenue arMochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOTo JAaBIECHUS OT BBHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue XKUIAKOCTH M ra3a Ha IOTPYKEHHOE B HUX TEJIO. BhITaIKMBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.
Coobmiaromuecs cocyabl.
['mapaBauueckuu mpecc.
[TposiBnenue nefcTBus aTMOCHEPHOTO JTaBICHMUSL.
3aBUCUMOCTD BBITAJIKMBAIOLIEH CHIIBI OT 00BbEMA MOTPYXKEHHON YacTu Te-
J1a ¥ JIOTHOCTH JKUJIKOCTH.
PaBeHCTBO BBITAIKUBAOLIEN CHIIBI BECY BBITECHEHHON KUIAKOCTH.
8. YcioBuE IIaBaHMs TEJN: IUIABAHUE WJIM NOTPYKEHHE TEJl B 3aBUCUMOCTH
OT COOTHOUIIEHUS IUIOTHOCTEN TeENA U )KUIAKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B
KUJKOCTb YaCTH TEJa.
2. OmnpeneneHne BBITAIIKUBAIONIEH CHIIbI, JEUCTBYIOUIEH Ha TEJIO0, MOTPy-
’KEHHOE B KUIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEUCTBYIOIIEH Ha TEIO
B KUJKOCTH, OT Macchl TeJa.
4. OmnbIThI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAIKUBAOIIEH CUIIbI, K-
CTBYIOIICH Ha TEJO B XKHUIKOCTH, OT 00bEMA MOTPYKEHHON B KUIKOCThH
YaCTH Te€Ja U OT IUNIOTHOCTH KUIKOCTH.
5. KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKU U ONIPEAEIIe-
HHUE €€ TPY30N0ABEMHOCTH.

Pa3znea 5. PaGoTra u MOIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocTbie MeXaHU3MBI: pblyar, OJI0K, HAaKJIOHHAs TJI0CKOCTh. [IpaBuiio paBHO-
Becusi pbluara. IIpumeHeHue mpaBuia paBHOBECHsI pbldyara K OJOKy. «3010TOe
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npaBuio» Mexanuku. KITJ[ mpocteix Mexanu3moB. [IpocThie MeXaHU3MbI B OBITY U
TEXHUKE.

Mexannueckasi sHeprusa. KuHetnueckas W moTeHIuManbHas sHeprus. llpe-
BpalllCHUE OJHOTO BHJAa MEXAaHWYECKOW SHEpPruud B APYroil. 3aKOoH COXpaHEHUS
SHEPIrUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Ompenenenne pabOTHI CHIIBI TPEHUS MPHU PABHOMEPHOM JBMIKCHUHU Tela

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
2. HccnepoBaHue ycioBUM paBHOBECHS pblUyara.
3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOM YHEPTUH.
8 KVIACC

Pa3zgea 6. TeruioBble sABJICHUS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIAPHO--KUHETUYECKON TEOPUU CTPOCHHS Be-
mectBa. Macca u pa3Mepbl aTOMOB M MOJIEKYJ. ONBIThI, TOATBEPKIAOIINAE OC-
HOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUHU.

Monenu TBEPAOTO, KUIKOTO U ra3000pa3HOro COCTOsIHMM BeriecTBa. Kpu-
ctauinueckue u amopdHbie Tena. OObSICHEHUE CBOMCTB ra3oB, KUIKOCTEH U TBEP-
JBIX TEJI HA OCHOBE IOJIOKEHUN MOJIEKYJISIPHO--KMHETHYECKON Teopun. CMadnBa-
HUE U KaNWJUISIPHBIE sIBJIEHUS. TEIIoBoe paclInpeHue U CokaTue.

Temneparypa. CBsi3b TeMIEpPATypbl CO CKOPOCTHIO TEIJIOBOTO JBHKECHUS Ya-
ctunl. Bayrpennss sueprus. CrnocoObl M3MEHEHHs] BHYTPEHHEH YHEPTUu: Terio-
nepegaya M coBeplieHue padoTel. Buabl Temonepenadu: TEMIONPOBOIHOCTD,
KOHBEKIIHS, U3ITyYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBecHE. Y paBHEHUE TeIioBoro OanaHca. [lnaBrneHue u oTBepaeBa-
HUE KPUCTAJUIMYECKHX BEIECTB. YenbHas TerioTa ruiaBienus. [lapooOpazoBa-
Hue u KoHjeHcarus. Mcnapenue. Kunenue. Y aenpHas Teniaotra napooOpa3oBaHus.
3aBUCUMOCTh TEMIIEPATyphl KUTIEHUSI OT aTMOC(EPHOTO AaBICHUS.

BnaxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[TpuHumnel pabotsl TermioBbix apurarenei KIIJ[ termmoBoro asuratens. Tern-
JIOBBIE JIBUTATEIIN U 3aIUATA OKPYKAIOIIEH CPEIbI.

3aKOH COXPAHEHUS ¥ TPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.

2. HabGmonenue nuddyzuu.



HabGnronenue siBjeHUil cMauMBaHUs U KallWJUISIPHBIX SIBJICHUM.
Habnronenue TemioBoro pacuiupeHus Tem.

N3meHenue naBieHUs Ta3a MpU U3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIaXKICHUH.

[IpaBuiia u3MepeHus TeMIEPaTyphl.

Buasl Tertonepenaym.

OxJaXxJieHue Ipu COBEPIICHUHN padOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaMHU.

. CpaBHEHHE TEIUTOEMKOCTEH Pa3TMYHBIX BEIIECCTB.

. HaGmronenue kuneuus.

. HabnroeHne mocTossHCTBa TeMITepaTyphl MPH IJIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTAaTEIICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKECHHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIM caxapa.
OneIThl MO HAOIIOJEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IINPUILA.

OMBIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3/yXa OT €ro 00b-
€Ma ¥ HarpeBaHUs WA OXJIAXKICHUS.

[TpoBepka runoTe3sl JIMHEHMHON 3aBUCUMOCTH JJIUHBI CTOJIOMKA JKUJIKOCTU
B TEPMOMETPUUECKOUN TPyOKe OT TeMIEPATYPhI.

HaOnronenne u3MeHeHus BHyTPEHHEH SHEPTUM TeJla B pe3yJibTaTe TEIIo-
nepeaayu u paboThl BHEIIHUX CHIL.

HccnenoBanue siBICHHS TETIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW U TO-
psA4Yen BOIBI.

OnpeneneHue KOIMYECTBA TEIUIOTHI, MOJYYEHHOIO BOAOW MPHU TEMI000-
MEHE C HarpeThIM METAJUTMYECKUM LIUITUHIPOM.

OmnpeneneHue yaelbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIIapeHusl.

OmnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIbJIA.

Paznen 7. DdiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpu3zanus Tei. J[Ba poja 3JIeKTpUYECKHUX 3apsioB. B3aumoneiicTBue 3a-
psKeHHBbIX Tell. 3akoH KynoHa (3aBUCUMOCTh CHJIBI B3AUMOJICHCTBUSI 3apsi>KEHHBIX
TE€J OT BEJTMYUHBI 3apAJI0OB U PACCTOSHUS MEXKY TE€JIaMu).

Onekrpudeckoe nose. Hanpsok€HHOCTE anekTpudeckoro nois. [Ipunnumn cy-
NEPHO3UIUU IEKTPUUECKHUX T0JIeH (Ha KaYECTBEHHOM YpPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJEKTPUUECKUN 3apsi.
Crpoenue atoma. [IpoBOAHMKHM M JUAIEKTPUKHU. 3aKOH COXPAHEHHUS DJIEKTpUYe-
CKOTO 3apsija.

DNEeKTPUYECKU TOK. Y CIIOBHSI CYIIECTBOBAHUS 3JIEKTpUUecKoro Ttoka. Mc-
TOYHUKH MTOCTOSTHHOTO TOKA. /[eCTBUS 3JIEKTPUYECKOrO TOKA (TEMIOBOE, XUMUYE-
CKO€, MarHUTHOE). DJNEKTPUUECKUI TOK B )KHJIKOCTSIX U ra3ax.

Onekrpudeckas uenb. Cuiia Toka. DIeKTpuueckoe HanpsipkeHue. ConpoTuB-
JIEHWE MPOBOJHUKA. Y ICIbHOE CONMPOTUBIICHHE BellecTBa. 3akoH OMa Jj1sl ydyacTka
uenu. [locnenoBarenbHOE U MapajlieIbHOE COEANHEHUE MPOBOIHUKOB.

PabGota u MOIIHOCTH 3JEeKTpUUecKoro Toka. 3akoH Jxoyms—Jlenma. Dmek-
TPUYECKHUE LIETH U MOTPEeOUTETN ANeKTpUueckoil 3Heprun B ObiTy. KopoTkoe 3a-
MBIKaHHE.

[ToctostHHBIE MarHUTHl. B3auMoaelcTBHE MOCTOSHHBIX MAarHuTOB. MarHuT-
HOEe moJjie. MarauTHoe moJjie 3eMJIM M €ro 3HaueHHue I KU3HU Ha 3emiie. OmbIT
Opcrena. MarHuTHOE TOJIE€ NIEKTPUUYECKOro ToKa. [IpuMeHeHne 3J1eKTpOMarauToB
B TeXHHUKE. J[efiCTBUE MAarHUTHOIO MOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOJIBUTa-
T€Jlb TOCTOSHHOTO TOKa. VCnoyib30BaHHWE HIEKTPOABUTATENEH B TEXHUYECKHUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
Onextporenepatop. CriocoObl MOTYUYESHHS DIEKTPUUECKOM IHEPTUU. DIEKTPOCTaAH-
[IMU HA BO30OHOBJIIEMBIX UICTOUYHUKAX SHEPTHUHU.

Hemoncmpauuu.

DJeKTpU3aLus Tell.
JIBa poja 2JIEKTpUYECKUX 3apsiIOB U B3aUMOJCHCTBUE 3aPSKEHHBIX TEl.
YCTpOUCTBO U IEUCTBUE NIEKTPOCKOIA.
DNeKTpocTaTHiecKast HHAYKIHUS.
3aKOH COXPAHEHUSI MNEKTPUUECKUX 3aPSI0B.
[1poBOAHUKY U TUDIICKTPUKH.
MogenupoBanye CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUMN TOK B KHUJIKOCTH.

. I"'a30BbIi1 pa3ps.

. I3MepeHune cuiibl Toka aMIepMETPOM.

W X N ke W E

N S
w N = O

. I3MepeHne 2I1eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar 1 MarasuH COpOTUBIICHUM.

[ Y
(€2 I N

. BzanmoiericTBrEe MOCTOSIHHBIX MAarHUTOB.

=
[e)]

. MO)ICJ'II/IPOBaHI/IC HCBO3MOXXHOCTH pasACICHHUA ITOJOCOB Maruura.
. MOI[CJ'H/IpOBaHI/Ie MarHUTHBIX I10JICH ITOCTOSIHHBIX MAarHUTOB.

[uny
~N



18.
19.
20.
21.
22.
23.
24.

25.

OnbIT Ipcrena.

MarsnuTtHoe 1oJje Toka. DJIeKTPOMarHur.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.

DNEKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

OnbiTel Dapajes.

3aBUCMMOCTh HalpaBJICHUs WHIYKIIMOHHOTO TOKa OT YCJIIOBUH €ro BO3-
HUKHOBEHHUS.

DNeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpITHI 110 HAOTIOACHUIO STEKTPU3ALMH TeJl MHAYKIIMEH U IPU COMPUKOC-
HOBEHUH.

HccnenoBanne AEUCTBUA SJIEKTPUYECKOrO MOJISI HA TMPOBOJHUKH U JIU-
DIEKTPUKHU.

COopka u mpoBepka paboThI NEKTPUIECKOM I[EMU MOCTOSHHOTO TOKA.
W3mepeHue U peryJimpoBaHUE CUIIbI TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccenenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpe3 pPEe3UCTOp, OT
CONPOTHBIIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMnbITEL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD 3JIEKTPUYECKOTO COMPOTHUBIIE-
HUS IPOBOAHUKA OT €r0 JIJIMHBI, IUTOMIaJAH MOMEPEYHOTO CEYEHUs U MaTe-
purana.

[IpoBepka mpaBuia CIOKEHUS HANPSIKEHUN NPU MOCIEA0BATEIBHOM CO-
€IUHEHNUHU JIBYX PE3UCTOPOB.

[IpoBepka nmpaBuiia JJ1sl CUJIbI TOKA IIPU MapaieIbHOM COEIMHEHUN PEe3U-
CTOPOB.

Omnpenenenue pabOThI AAEKTPUUECKOTO TOKA, MAYIIETO YePe3 PE3UCTOP.
Onpenenenue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha pe3u-
CTOpE.

HccnenoBanne 3aBUCUMOCTH CHJIbBI TOKA, MAYLIETO YE€PE3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/] narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS TTOCTOSHHBIX MAarHUTOB.
W3y4yeHne MarHMTHOTO TOJISI TIOCTOSTHHBIX MAarHUTOB MPU UX OOBEIUHE-
HUU U Pa3/ICIICHUM.

HccnenoBanne NeMCTBUS SJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3aUMOACHCTBUS KaTyIlI-
KM C TOKOM M MarHuTa OT CHJIbl TOKA Y HAIPaBJIEHUS TOKA B KATYIIIKE.
N3ydeHnne neicTBUSI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.



19. KoHcTpyHpoBaHue U n3ydeHue padoThl AJIEKTPOABUTATENS.
20. smepenue KII/] anekTpoaBUrateibHOM yCTaHOBKH.
21. ONBITBI IO UCCIEAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM WMHIYKLIHWHU: HC-
CJIEOBAHUE U3MECHEHNI 3HAYCHUS U HAITPABJICHUS NHAYKIIMOHHOTO TOKA.
9 KJIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanuueckoe ABmxeHue. MarepuanbHas Touka. Cucrtema orcuéra. OTHO-
CUTEIIbHOCTh MEXAHUYECKOTO IBMKEHUS. PaBHOMEpHOE MPSAMOJMHEWHOE JIBUKE-
Hue. HepaBHOMepHOE NpsAMOJMHENWHOE NBH>KeHUE. CpelHsIsi 1 MTHOBEHHAsl CKO-
POCTb TeJia TP HEPABHOMEPHOM JIBHXKEHUU.

Yckopenue. PaBHOyckopeHHOE TpSIMOJHHEHHOe nBrxkeHue. CBoOOIHOE Ma-
neaue. OnbITel [ ammies.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepuon u uvacrota oOparieHus.
JInnenHas u yriosas CKOpoCcTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsHKECTH U 3aKOH BCEMHPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOJIHOTO Ta-
nenus. JIBmxkenne manet BOKpyr Comnnua. IlepBas kocmuueckas ckopocts. Hese-
COMOCTb U IIEPETPY3KHU.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETIIIEHHON OChIO BpaieHusi. MomeHT cuiibl. LleHTp TsikecTH.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe CUiibl. 3aKOH COXpaHEHHUS
MMITYyJIbCa. P€akTUBHOE NBUKEHUE.

Mexannueckasi paboTa U MOITHOCTh. PaboTa cuil TSDKECTH, YNPYroCcTH, Tpe-
Hus. CBs3b DHEPTUU U paboThl. [loTeHIMaNbHAS YHEPTUA Tella, TOAHITOr0 HaJ TO-
BEPXHOCTBIO 3eMiM. l[loTeHImanbHas sHeprust CKaTtou NnpyxuHbl. KnHeTtnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Hemoncmpauuu.

1. HaGnroneHue MexaHMYeCKOro JBMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

OTCYETA.
2. CpaBHeHME MYTEH U TPACKTOPUHN JIBUKEHHS OJTHOTO U TOTO K€ T€Ja OTHO-
CUTEJIbHO PAa3HbIX TENl OTCUETA.
N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOT'O JBUKEHUS.
HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.



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

HabGnrogenne MexaHMuecKuX sIBJICHUM, MPOUCXOISIINX B CHCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCHUTENb-
HO KaOuHeTa QU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejla W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

HabGnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHne Beca Tela Mpyu yCKOPEHHOM JBHKCHUU.

[lepenaya umIryabca py B3aMMOJEHCTBUU TEI.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TE.

CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJibca Mpu a0COJIIOTHO YIPYTOM B3aUMOJCHCTBUMU.
HabGmronenue peakTUBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBIDKCHUS IIAPUKA WIIN TEIIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
HIapyKa M0 HAaKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM ITTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM O€3
HayaJbHON CKOPOCTH ITyTH OTHOCATCS KaK PsiJl HEUETHBIX YMCEI, TO COOT-
BETCTBYIOILIME MPOMEKYTKA BPEMEHU OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJBXEHUS OT CHJIbI HOP-
MaJIbHOTO JIaBJICHUSI.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKCHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBIKCHUHU Teja
M0 TOPU3OHTAILHOM MOBEPXHOCTH.

Omnpenenenne pabOThI CHIBI YIIPYTOCTH MPU MOABEME TPpy3a C MUCIOIb30-
BAaHHMEM HETIOJIBMYKHOTO U TIOJIBI>KHOTO OJIOKOB.

N3yueHnne 3akoHa COXpaHECHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.



KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUM: IEPHO/I,
4yacToTa, aMIUIUTy1a. MaremaTHueckuil U NnpyKUHHbIA MasTHUKU. [IpeBpaiieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue koneOanus. BeiHyxkaeHHbIe Konebanus. Pezonanc. Mexanuue-
ckue BoJiHbI. CBOMCTBAa MEXaHUYECKUX BOJIH. [Ipo0TbHbBIE U MONEPEYHBIE BOJIHEI.
JlnvHa BOJIHBI M CKOPOCTH €€ pacnpocTpaHeHusi. MexaHndeckue BOIHbI B TBEPAOM

TeJe, CEHCMHYECKHE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa W BbicOTa ToHA. OTpakeHue 3Byka. MHbpa3Byk u
YIBTPa3BYK.

Hemoncmpauyuu.

1.

o Uk w N

HaGmronenue koneGaHuil Ten moj ACUCTBUEM CUJIbI TSXKECTH U CHUIIBI
YIPYTOCTH.

HabGnronenue xonedaHuii rpy3a Ha HUTU U HA TIPYKUHE.

HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabroieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4aCTOTBHI.

AKYCTUYECKHI pPE30HAHC.

Jlabopamopuvie pabomul u onvimol.

1.

7.

OmnpeneneHue 4acToThl U IEPUOIa KoJeOaHU MAaTEeMAaTHYECKOIO MasTHH-
Ka.

Omnpenenenre 4acTOThl U MEpUoia KoJieOaHUN PYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIeproAa KOojeOaHU! MOABEHIEHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH TIEPHOJA KOJIeOaHUI NMPYKMHHOTO MasiTHUKA
OT Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH TIEpUOJa KOJIeOAaHUHN Tpy3a, MOJBEUIEHHOTO K
HUTHU, OT MACCHI Tpy3a.

OMBIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpHOJia KOJICOaHU TPY>KUH-
HOT'O MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne ycKopeHHsl CBOOOIHOTO MaACHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE IMOJ€E. DJIIEKTPOMArHUTHbIE BOJHBI. CBOMCTBa 3JIEKTPO-
MarHuTHBIX BOJH. [lIkana s5nekTpoMarHuTHBIX BOJIH. Mcnosib3oBaHue 3ieKTpoMar-
HUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

OnexTpomMarHuTHas npupoaa ceera. CKopocTh cBeTa. BoiaHOBBIE CBOMCTBa

CBCTA.

Hemoncmpauuu.

1.
2.

CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
BomnHOBBIE CBOMICTBA CBETA.



Jlabopamopnsie padomul u onsimel.

1.

W3ydeHne CBOWMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOHMIBHOTO
tenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas monens cBera. Mctounuku cBeta. [IpsiMmonuHeliHoe pacnpocTpaHe-
Hue ceta. 3atMeHus ConHua u Jlynsl. Otpaxenue cera. [1nockoe 3epkano. 3a-
KOH OTpa)KE€HUsI CBETA.

[Ipenomnenue cBera. 3aKoH npesoMiieHus cBeta. [loiHOe BHyTpeHHee oTpa-
KeHue cBera. Mcmosib30BaHWE TMOJIHOTO BHYTPEHHErO OTPAXKEHUSI B ONTHUUYECKHUX
CBETOBO/IaX.

Jlunza. Xox nydeit B nuH3e. Ontuueckas cucrteMa (oroamnmapara, MUKPO-
CKomna W Tejneckona. ['ja3 kak ontudeckas cucrema. bin3opykocTs U JanbHO30p-

KOCTb.

Paznoxxenune Oenoro cBera B crekTp. OmnbiTel HpioToHa. CroxkeHue CIek-
TpaJIbHBIX LIBETOB. Jlucniepcus cBeTa.
Jemoncmpayuu.

W 0 N U kW

[IpsiMoJIMHEHOE PaCIPOCTPAHEHHE CBETA.

OtpaxkeHue cBera.

[Tonyyenue n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.

OnTuyeckuii CBETOBO/.

Xop stydeil B coOuparonieit JIMH3e.

XO0J ny4yer B pacCEeUBAIOIIEH JIMH3E.

[Tonyyenune n300paxeHuii ¢ TOMOUIBIO JIUH3.

[Tpuniun aevictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Monens riasa.
11. PaznoxxeHue 6e0ro cBeTa B CIEKTP.
12. [TomydyeHue 6e0ro cBETa MpH CI0KEHUU CBETA PA3HBIX 1IBETOB.

Jlabopamopuvie pabomul u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH YIJla OTPa)KEHUSI CBETOBOrO Jiydya OT yrja
naJCHuUS.

N3yueHne xapakTepUCTHK U300paKeHNs PeMeTa B TNIOCKOM 3epKalie.
HccnenoBanye 3aBUCUMOCTH yTila MPEJIOMIICHUSI CBETOBOTO JIyda OT yrja
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

[Tomryuenue n300pakeHUii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue GOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOMpAIOLIeit
JIH3BIL.

OmnbITHI IO Pa3NIOKEHHUIO OEJIOT0 CBETa B CIIEKTP.



7. OnbITHl IO BOCHPUSATHIO IIBETA MPEAMETOB NpPH UX HAOJIOJACHUM 4Yepes
[[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnbiTel Pezepdopaa u mmanerapHas mojenb aroma. Mojaenb aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Asb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykimonHas monens atoMHoro siapa. M3otonsl. PanroakTuBHbIE MpeBpanie-
Hus. [lepuon nostypacnana aTOMHBIX sED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBA3M aTOMHBIX siaep. CBsi3b Macchl U SHEpruu. Peakuuu cuHTe3a U Je-
nenus saep. Ucrounnku sHeprun ConHUa U 3BE3I.

Snepnas sHeprervka. JIelcTBUS palMOAKTUBHBIX U3IYYECHHI Ha JKHUBBIE Op-
TaHU3MBI.

Hemoncmpauuu.

1. CHekTpbl U3IYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAopoaa.

4. HaOmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Peructpanus n3nydeHus: OpUPOJHBIX MUHEPAJIOB M IIPOTYKTOB.

Jlabopamopnwie pabomul u onvimaul.

1. HaOnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKoB: U3MEPEHHUE SHEPTUU YACTUIIBI 10 TOPMO3HOMY ITy-

1 (110 doTorpadusim).

3. M3mepeHue pagnoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENBEHO--0000MIAOIIMI MOAYJIb TPEAHAZHAYEH IJIs1 CUCTEMATHU3aI[uN
1 0000I1IEeHUsT TPEIMETHOIO COJIEPKAHUS U ONbITA AESITEIbHOCTH, MPUOOPETEHHO-
ro IpH U3yYEHUU BCEro Kypca (PU3MKH, a TAKXKe JJIS MOATOTOBKA K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3mke ajis 00ydarommxcsi, BRIOPABIIMX 3TOT
y4eOHBIN TpeIMeT.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX TUIAHUPYEMBIX pPe3yJabTaToB 0OydeHus, (GopMupyercs ecre-
CTBEHHOHAY4YHasArpaMOTHOCTh: OCBOCHHE HAy4YHBIX METOJIOB MCCIIEIOBAaHUs SIBJIE-
HUN TOPUPOJILI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH (DU3NUYECKUE SBJICHUS,
NPUMEHSISL MMOJTYYEHHbIE 3HAHUA, pEellaTh 3aJa4, B TOM YHWCJIE KauyeCTBEHHbBIE U
HKCIIEPUMEHTAJIbHBIE.



[IpyHIMINATBHO IEATEIIBHOCTHBIM XapaKTep NaHHOIO pasfiera peanu3yercs
3a CYET TOTO, YTO OOYUAIOLIUECS BBIMOIHSIIOT 3aJaHusl, B KOTOPBIX UM MpeAJaraet-
csl:

Ha OCHOBE TMOJIYYCHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBACHATH (PU3nye-
CKHE SIBJICHUS B OKPY’KAIOLIEN ITPUPOJIE U ITOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METOJIbl UCCIEOBAHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAyYHbIE€ OCHOBBI HanbOOJI€€ BAXKHBIX JOCTH)KCHUN COBPEMEHHBIX TEX-
HOJIOTMH, HAnpUMeEp, IMPAKTUYECKOIO HMCIIOJIB30BAHUSA PA3JIMYHBIX HCTOYHHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPI'UHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTM>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
duznyecKoil HayKu;

— IIEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJICHUH OOIIECTBEHHO3HAUYNMBIXHU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUMN
busuKy;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIIUIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3UUECKOW HAyKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HAHWE IEHHOCTH (U3MYECKOM HAYKH KaK MOIIHOTO WHCTPYMEHTA IIO-
3HAHHWS MHPA, OCHOBBI PA3BUTHS TEXHOJOTHM, BAXKHEWILIEW COCTaBIISIOLIECH
KYJBTYPBI;

— pa3BUTHE HAY4YHOU JIFOOO3HATEIBHOCTH, UHTEPECA K MCCIIEIOBATEIbCKOM Jie-
ATEIIbHOCTH;

5) ¢popmupoBaHusi KYJbTYPbI 310POBbSI U1 3MOLUOHAJIBHOIO 0JIaromoJIy-
yms:

— OCO3HaHME LIEHHOCTU 0e30MacHoro oopasa >KW3HU B COBPEMEHHOM TEXHOJO-
TUYECKOM MHPE, BOKHOCTH MPaBHJI OE30MaCHOTO TMOBEICHHSI HAa TPaHCIOPTE,
Ha JOpOTax, C DJEKTPUYECKUM M TEIUIOBBIM OOOPYJOBAaHMEM B JOMAIIHUX
YCIIOBUSX;

— c(popMHUPOBAHHOCTH HaBbIKa pedieKCHM, MpU3HAHUE CBOETO MpaBa Ha OIIMO-
KY U TaKOTO e MpaBa y APYyroro 4eja0BEKa;

6) TPy10BOI0 BOCIIMTAHMS:



e — aKTHMBHOE€ y4acTHE B PEIICHUM MPAKTHYECKUX 3aj]a4 (B paMKax CeMbH, 00pa-
30BaTEILHON OpraHu3alldy, Topoja, Kpas) TEXHOJOTMYECKOW W COIMaIbHOMN
HaIPaBJICHHOCTH, TPEOYIOMNX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

e — MHTEpEC K MPAKTUYECKOMY HU3YUICHHIO TPO(ECCHii, CBI3aHHBIX ¢ (PHU3UKOI;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpPHEHTAIMS Ha MpUMEHEHHE (HU3NUECKUX 3HAHUU IS penieHus 3aaa4 B 00-
JIACTU OKPY>KAKOWIEH CPeJlbl, IJITAHUPOBAHUS MOCTYIIKOB U OLEHKHA UX BO3MOK-
HBIX TIOCJIEACTBUH JJIsl OKPYXKAIOLIEH CpEe/Ibl;

e — OCO3HaHHWE IJI00ATLHOIO XapakTepa SKOJIOTHYECKHX MpoOJieM M IMyTed X
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCH YCJOBUSAIM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — IOTPEOHOCTH BO B3aUMOJICCTBUHU MPU BHITTOJIHEHUU UCCIICIOBAHUIN U MPOEK-
TOB (PU3MUECKON HAMIPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHX;

e — MOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO AEATENb-
HOCTb;

e — TOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME Me(DUITUTOB COOCTBEHHBIX 3HAHHM W KOMIIETEHTHOCTEH B 00J1acTH
busuKy;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX (PU3UYECKUX 3HA-
HUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OLIEHKA CBOMX JIEWCTBUU C YYETOM BIUSHHS HA OKPYKAIOLIYI0 CpEny, BO3-
MOJKHBIX TJI00QIBHBIX MOCIICICTBHM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBO€HMS MpOrpaMmbl 1o (PU3UKE Ha YPOBHE OCHOBHOTO 00I1Ie-
ro oOpazoBaHus y oOyuaromierocss 0yayt chopMupoBaHbl MeTamnpeaMeTHbIE pe-
3yJbTAaThl, BKJIIOYAIOIIUE MO3HABATelIbHbIE YHUBEpCAIbHbIE y4eOHbIE ACHCTBUA,
KOMMYHHMKAaTHBHbIE YHUBEpCAIbHbIEC Y4eOHbIE NEHCTBUS, PEryJIsITUBHbIC YHHUBEp-
caJibHble y4eOHBIE JEHCTBUSL.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBbie Jjornueckue 1eiicTBUA:



BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB (sIBJIC-
HUM);

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS JJIS
000OIICHHS U CPaBHEHHS,;

BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B pACCMATPHBAEMBIX (haKTaXx,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITh NPUYUHHO--CJICICTBEHHBIC CBSI3U MPU H3yUYEHUU (PUIUUECKUX
SIBJICHUI U TPOIIECCOB, JIeJaTh BBIBOJBI C MCIIOIB30BAaHHEM JETyKTUBHBIX
Y WHIYKTUBHBIX YMO3AKITFOUEHUH, BBIABUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3UYECKUX BEIINYHH;

CaMOCTOSITENILHO BBIOMPATH CIIOCO0 pelieHus yueOHo! (u3mueckoi 3ama-
4y (CpaBHEHHE HECKOJBKHUX BapHAHTOB peEIIeHHs, BbIOOp Hawmbosee moj-
XOJISIIIIETO ¢ YYETOM CAaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTEH 110 CAMOCTOSITENIBHO COCTABICHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(¢u3znyecKuil HKCIEPUMEHT, HEOOJbIIOE HCCIEAOBAHNE (DU3HUECKOTO SB-
JICHUS;

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMALIMIO, TOJIYUYEH-
HYIO B XO/JI€ UCCJIEOBAHMS WIIA SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 000OILEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
MPOBENEHHOTO HAOMIOEHUS, OIbITA, UCCIIEI0BAHNUS;

IPOTHO3MPOBATh BO3MOKHOE JlajbHENIIee pa3BUTHE (PU3NYECKUX MPOIIeC-
COB, a TAKXX€E BBIBUTATh MPEANOJIOKEHUS 00 UX PA3BUTHUHU B HOBBIX YCIIO-
BUSIX U KOHTEKCTaX.

Pabora c nunopmanmueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE U
otOope MHPOPMALIK WM AAHHBIX ¢ YYETOM MPEJIOKEHHON yueOHol (pu-
3UYECKOM 3aJauM;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHbIX BUIOB U (POPM Ipe/ICTaBICHMUS;

CaMOCTOATENIbHO BbIOMpATh ONTHUMAaNbHYIO (OpMY MPEACTABICHUS HH-
dbopmalK ¥ WLTIOCTPUPOBATH pElIaeMbIe 33J]a4Kl HECIOKHBIMH CXEMaMH,
JuarpaMMamu, THOW Tpadukoil 1 nX KOMOMHAITUSIMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOA€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX IaeMON TEMBI U
BBICKA3bIBaTh WJCU, HAIlleJICHHBIE HA pEUICHUE 33Jaud U TMOAAEp KaHHe
OJ1aroKes1IaTeIbHOCTH OOIIEHNUS;



CONOCTABJISATh CBOU CYXIEHHUS C CYKICHUSIMU JIPYTUX YYACTHUKOB JHAJO-
ra, 0OHapy>XKMBaTh Pa3jIM4KUe U CXOJICTBO MO3UIIUA;

BBIPAXkKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
myOIMYHO TPECTABIATh PE3yIbTAaThl BBIMOJIHEHHOTO (PU3UUYECKOTO OMBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

MIOHMMATh M HUCIOJIb30BATh NPEUMYIIECTBA KOMAHAHON M WHIWBHIYaJlb-
HOU paboThI IPU PEUICHUU KOHKPETHON (pU3NUECKON MPOOIIEMBI;
NPUHUMATh LIEJId COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATh JIEUCTBUS
1o €€ JOCTHXKEHHIO: PaCIpelelIATh POiIH, 00CYKIaTh MIPOLECCHl U PE3Ylb-
TaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJBKUX JIIOJICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBIICHUIO U KOOPAUHUPYSI CBOU AEUCTBUS C APYTMMH YJICHA-
MU KOMaH/Ibl;

OLICHMBATh KA4€CTBO CBOEr0 BKJIAJIa B OOLIMI MPOAYKT MO KPUTEPUSAM, Ca-
MOCTOSITEIBHO CPOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHUTYAIUSAX, TPEOYIOMNX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHPOBATHCS B PA3IUYHBIX IMMOAXOAAX MPUHATHS PEIICHUNA (MHINBH-
yallbHOE, IPUHSITHE PEUICHUs B TPYIITE, IPUHITHE PEUICHUHN TPYTION);
CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3aa4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IPEJIararh IJIaH €€ N3MEHEHUS;
OOBSACHATh NPUUMUHBI JOCTHKEHUS! (HEAOCTUKEHUS) PE3YIbTATOB ACSATENb-
HOCTH, JaBaTh OLEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(GU3MYECKOTO UCCIEeTOBaHUS WM MPOEKTa) HA OCHOBE HOBBIX 0OCTOSITEINb-
CTB, M3MEHUBIIUXCS CHUTYyallMd, YCTAHOBJIEHHBIX OIIMOOK, BO3HHKIINX
TPYAHOCTEN;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIIOBUAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;
MPU3HABATh CBOE MPaBO Ha OMIMOKY MpHU perieHud (GU3NYECKUX 3a/1ay UIIH
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIoOTO.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMeETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCSI YMEHMUIA:

WCITIOJIB30BATh TOHATHS: (PU3NYECKUE W XUMHUYCCKHE SBIICHH, HAOIIOe-
HUE, SKCIIEPUMEHT, MOJIe]b, THUIOTE3a, SAUHUIBI (DU3UYECKUX BEITUUHH,
aTOM, MOJIEKYJia, arperaTHbIC COCTOSIHHSI BeecTBa (TBEPIOE, KUAKOE, Ta-
3000pa3HOE), MEXaHUYECKOE JIBIKEHHE (paBHOMEpPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPACKTOpHUsI, PABHOJEUCTBYIOIIAA CHIIA, JAepopMaiius
(ynpyrasi, miacTudeckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;
paznudath siBiaeHUs (auddys3us, TEMI0BOE IBIKECHHUE YaCTHI] BEIICCTBA,
PaBHOMEPHOE JIBH)KEHUE, HEPAaBHOMEPHOE JBUMIXKEHUE, WHEPIIHS, B3aUMO-
JIEHCTBUE TEJI, paBHOBECHE TBEP/IBIX TEJ C 3aKPEIUIEHHON OChIO BpaIllCHMUS,
nepenaya JaBiICHUS TBEPABIMU TEJaMH, KUJAKOCTSIMU U Ta3aMH, aTMO-
chepHoe aBiieHre, TUTaBaHUE TEJ, MPEBPAIICHUS MEXaHNIESCKOW SHEPTHH )
M0 OMHCAHWIO WX XapaKTePHBIX CBOWCTB W HAa OCHOBE OIIBITOB, JIEMOH-
CTPUPYIOIIUX JTAHHOE (PU3UUECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YUYECHHBIX (PU3UUYECKUX SIBIICHUU B OKpYXKa-
IONEM MHpE, B TOM YHCiIe (U3NUECKHE SBICHUS B MPHUPOJIE: MPUMEPHI
JBIDKEHUS C Pa3TMYHBIMH CKOPOCTSMH B XHBOW M HEXKHBOU TPHUPOJIE,
JEHCTBHUE CHUJIBI TPEHUS B MPHPOJAC M TEXHHUKE, BIUSHHUE aTMOCHEpHOTO
JABJICHUSI HA KMBOM OpraHu3M, MJIaBaHUE pPbIO, phlUarv B TeJie YeJIOBEKa,
IIPU 3TOM TEPEBOAUTH MPAKTUUYECKYIO 3a/layy B Y4eOHYIO, BBIJCISTH CY-
IIECTBEHHbIE CBOMCTBA (MPU3HAKHK) (PU3HUECKUX SIBJICHUI;

OIMCHIBATh M3yYCHHBIC CBOMCTBA Te M (PU3MUECKHEC SIBJICHUS, UCTIOIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YNPYTOCTH, CUJIAa TSXKECTH, BEC
TeJa, Cuia TPeHus, AaBjieHue (TBEPAOTO Tela, )KUIKOCTH, ra3a), BHITATKU-
BalolIasl CUjia, MEXaHu4eckas padoTa, MOIIHOCTh, TJIEYO CHJIbI, MOMEHT
CHITBI, KO (PHUIIMEHT MOJIE3HOTO NEUCTBHS MEXaHU3MOB, KHHETHYECKas U
MOTEHIMAIbHAS] YHEPTHUSA), IPU OMUCAHUU TTPABUIILHO TPAKTOBAThH (hru3myde-
CKUI CMBICIT UCTIOJIB3YEMBIX BEJIMYHUH, X 0003HAYCHUS U CAUHUIIBI (HU3H-
YECKHUX BEJIMYMH, HAXOIUTh (POPMYIIBI, CBS3BIBAIONINE JAHHYIO (U3HUe-
CKYIO BEJIUYUHY C APYTMMH BEIMYMHAMH, CTPOUTH IpapUKH HM3yYEHHBIX
3aBUCUMOCTEH (PM3NYECKUX BEITUYHH,

XapaKTEepU30BaTh CBOWCTBA Tel, (PU3WUYECKUE SIBJICHHUS W TMPOIIECCHI, HC-
MOJIb3Ysl MIpaBUJIa CIOKEHUS cUi (BIOJIb OJTHOM MpsiMoit), 3akoH ['yka, 3a-
koH [lackans, 3akoH Apxumesna, MpaBUIO paBHOBecHs pbryara (0Jioka),
«30JI0TO€ MPaBUJIO» MEXAHWKH, 3aKOH COXpPAaHEHHUS MEXAHMYECKOW IHEp-



I'MH, TIPY ITOM JaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aIUCHIBATH
€ro MaTeMaTUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3UUECKUE SIBICHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CUTyalllll IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISAB-
JSITh IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 joru-
YEeCKUX I1aroB ¢ ONOpod Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NUECKUX SIBIIE-
HUl, PU3NUYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THbIe 3aa4u B 1—2 1eHCTBUS, UCIIONB3YS 3aKOHBI U (hOpMY-
JIbI, CBSI3bIBAIONINE (PU3UUYECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBHUS
3aJ]a4M 3aMKUChIBAaTh KPATKOE YCIOBHE, MOJCTABIATh (PU3NUECKUE BEINYH-
Hbl B (DOpMyJBI M MPOBOJAUTH Pacy€Thl, HAXOJIUTh CIPABOYHBIC JIaHHBIE,
HEOOXOJUMBbIE Ul PEIICHUs 3a]ad, OLEHHBATh PEATUCTUYHOCTH IOJY-
YeHHOU (PU3UUYECKON BETMYUHBI,

pacno3HaBaTh IpOOIEMbl, KOTOPbIE MOYKHO PELIUTh MMPU MOMOIIH (U3HYe-
CKHX METOJIOB, B ONMCAHUM HMCCIEAOBAHUS BBIACIATH MIPOBEPSIEMOE MPEN-
N0JIO’KEHUE (TUIOTE3Y), pa3inyaTh U UHTEPIPETUPOBATH MOIYUYECHHBIN pe-
3yJibTaT, HAXOAUTh OMIMOKH B XOJ€ OMbITa, JIeJaTh BBIBOABI IO €ro pe-
3yJbTaTam;

IPOBOJUTH OIBITHI MO HAOMIOAEHUIO (PU3HYECKUX SIBIICHUWA WM (hU3nye-
CKUX CBOMCTB Tei: (hOpMYIHPOBATh MPOBEPSIEMbIE MTPEAIIOJIOKEHUS, COOU-
paTh YCTAHOBKY U3 MPEMJIOKEHHOTO OOOpYJOBaHUs, 3alUCHIBaTh XOJ
OmbITa U (OPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATH MPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MaccChl Teja, 00b-
€Ma, CWJIbl U TEMIIEpaTyphbl C MUCIOJb30BAaHUEM aHAJIOTOBBIX U LHU(POBBIX
npuOOPOB, 3aMUCHIBaTh MOKa3aHUsI MPUOOPOB ¢ y4€TOM 3amaHHOUN abco-
JIFOTHOM MOTPENIHOCTHA U3MEPEHUN;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMUUHBI OT
JIPYroM ¢ MCMOJIb30BAHUEM MPAMbBIX U3MEPEHUH (3aBUCUMOCTH IyTH PaB-
HOMEPHO JIBHIKYLIETOCS TeJla OT BPEMEHM ABWKEHUS TEJA, CHUJIbI TPEHHUS
CKOJIbKEHUS OT Beca Tejla, KauecTBa 00pabOTKM MOBEPXHOCTEH TeN U He-
3aBUCUMOCTH CHWJIBI TPEHMS OT IUIOIIAANW CONPHUKOCHOBEHHS TEN, CHIIBI
YOPYrOCTA OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
IIOIPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IUTaBaHMsI TeJl, YCJIOBHM paBHOBECHS pblyara U OJIOKOB), y4acTBOBaTh B
IJIAHUPOBAHUM Yy4E€OHOTO HCCIEAOBaHUs, COOMpPATh YCTAHOBKY M BBIMOJ-
HSATh U3MEPEHHUsd, Cenysl MPeIJIO)KEHHOMY IJIaHy, (PUKCUPOBATh PE3YJib-
TaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIUYMH B BUJIE MPEIIO-



KEHHBIX TaOJMI] U TpaUKOB, JEJIaTh BBIBOJBI IO pE3ylbTaTaM HCCIENO-
BaHUS;

IPOBOJNUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYMH (IUIOTHOCTH BE-
IIECTBA KUJIKOCTU U TBEPIOTO TeJa, CHJIa TPEHUSI CKOJIbKCHHSI, JaBICHUE
BO3/lyXa, BBITAJKUBAIONIAs CUJIa, IEHCTBYIONIAsl HA TOTPYKEHHOE B KUJ-
KOCTh T€JO0, KO3(PPHUIMEHT NOJE3HOTO IEHCTBUS MPOCTHIX MEXaHU3MOB),
clieys MPENIOKEHHOW MHCTPYKUUU: TIPU BBINOJIHEHUH U3MEPEHUI coOU-
paTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY M BBIYHUCISATH 3HAYEHUE HCKOMOMU
BEJIMYMHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MNPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOWUCTB:
BECHI, TEPMOMETP, AMHAMOMETP, COOOIIAIOIIUECS COCYIbI, OApOMETP, PbI-
gar, OJIBMKHBIA U HETIOABIKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTH;
XapaKTepU30BaTh MPUHIIMIIBI IEHCTBUS U3yYEHHBIX MPUOOPOB U TEXHUYE-
CKUX YCTPOMCTB C ONOPOM Ha MX OMHCAHUA (B TOM YHUCIE: MOAIIUITHUKH,
YCTPOMCTBO BOJONPOBOJA, TMAPABIMUYECKUNA MPEcC, MaHOMETP, BBICOTO-
Mep, MOPIIHEBON HACOC, apeoMeETp), UCIONb3Ys 3HAHHUS O CBOMCTBaX (hu-
3UYECKUX SBICHUN U HEOOX0IuMBbIe (GU3NYECKUE 3aKOHBI U 3aKOHOMEPHO-
CTH;

IPUBOJUTH IPUMEPHI (HaXOAuTh MHGOPMALMIO O MpHUMEpax) MpakTuye-
CKOTO HCIIOJIb30BaHUSA (DM3MUECKUX 3HAHHWHA B TIOBCETHEBHOM KU3HU NS
oOecrieyeHus 0€30MACHOCTU TMpU O00pallleHuu ¢ NpudopamMu U TEXHUYe-
CKMMH yCTPOMCTBAMH, COXpaHEHUS 3I0POBBS U COOJIIOIEHUSI HOPM IKOJIO-
TUYECKOTO MOBEJICHUS B OKPYXKAIOIIEH CPEJIE;

OCYILIECTBISATH OTOOP UCTOYHUKOB MH(OpMaIuu B VIHTepHETE B COOTBET-
CTBHUH C 33JaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUH
U TyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHUKOB BBIACIATH HH(DOPMAIINIO, KO-
TOpasi ABJSETCS MPOTUBOPEUNBOM HIIM MOKET ObITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BHINOJHEHUH YUYE€OHBIX 3a/laHUil Hay4YHO--TIONYJISPHYIO
JaUTepaTypy (U3NYECKOTO COJEp)KaHUs, CIIPAaBOUYHbIE MaTepuaibl, pecyp-
Chl ceTd VHTepHeT, BIajgeTh MpuéMaMHu KOHCIIEKTHPOBAHUS TEKCTa, Mpe-
oOpa3oBaHus UHPOPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
yycie MyOJIMYHO JieJaTh KpaTKUE COOOUIEHUS O pe3yibTaTax MpPOEKTOB
WA y4eOHBIX UCCIEIOBAHUM, IPH STOM TPAaMOTHO HCIIOIH30BATh N3YUCH-
HBIM MOHATUHHBIN anmapar Kypca (pU3MKH, COMPOBOXKAATH BBICTYIUICHUE
MPE3CHTAILUEN;



IIPU BBIIIOJHEHUH Y4EOHBIX TPOEKTOB U UCCIICJOBAHUN pacpeaesaTb 00s-
3aHHOCTH B I'PYIIIE B COOTBETCTBUHU C IIOCTABJICHHBIMU 3aa4yaMu, CIE€IUTh
3a BBIIIOJIHEHUEM IUIaHA JEHCTBUM, aJ€KBaTHO OLIEHUBATh COOCTBEHHBII
BKJIaJ B JEATEIBHOCTb I'PYIIIbI, BBICTPANBATh KOMMYHHUKAaTUBHOE B3aWMO-
JICWCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKCHHE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAITMUYECKHE U
amop(HBbIE TeNla, HACHIIICHHBIA U HEHACBHIILIEHHBIN Map, BIAKHOCTh BO3/Y-
Xa, TeMIiepaTypa, BHyTPEHHSSI SHEPTHs, TEIUIOBOI JIBUTATENh, JIEMEHTap-
HBIH DJIEKTPUIECKHUI 3apsl, SJICKTPUUECKOE T0JIe, TIPOBOIHUKHA U JTUAJICK-
TPUKHU, TTOCTOSTHHBIN AJICKTPUYECKUI TOK, MATHUTHOE TIOJIE;

pasnuyath SIBICHUA (TEIJIOBOE pacIIMpeHHe M CXKaThe, Terionepenaya,
TEIJIOBOE PaBHOBECHE, CMAuMBaHUE, KAWUIAPHBIC SIBICHUS, UCIIapEHUE,
KOHJICHCAIMsl, IUIABJIEHWEe, KpUCTau3anus (OTBep/eBaHUE), KHUIICHUE,
Terionepeaaya (TerIonpoBOIHOCTb, KOHBEKIIHS, U3TyUEHHUE), IICKTPU3a-
Ul T€J, B3aMOJICUCTBUE 3apS/IOB, ACHCTBHS AJIEKTPUUYECKOTO TOKA, KO-
pPOTKOE 3aMBbIKaHWE, B3aWMOJICHCTBHE MAarHWTOB, JIEHCTBHUE MAarHUTHOTO
MOJISI Ha TPOBOJHUK C TOKOM, SJIEKTPOMArHUTHAs WHIYKIMSA) MO OIHUCa-
HUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX
JAHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3UUYECKHUX SIBJICHUU B OKpYIKa-
IOIIIEM MHpPE, B TOM 4Yucie (PU3MUecKue SIBJICHUS B MPUPOJIE: MOBEPXHOCT-
HOE HATSHKEHUE U KalWJUISIPHBIE SBJICHUS B MPHUPOJIC, KPUCTAIUIBI B TIPH-
pone, uznydenune CoiHIa, 3aMep3aHie BOJIOEMOB, MOPCKHUE OpH3bI, 00pa-
30BaHUE POCHI, TyMaHa, HHES, CHETa, YIEKTPUUIECKUE SBJICHUS B aTMOC]e-
pe, DIEKTPUYECTBO JKUBBIX OPTaHM3MOB, MarHUTHOE TOJe 3eMiu, apend
MOJIFOCOB, POJIb MArHUTHOTO TOJIA JJIS KU3HU Ha 3eMJie, MOJISIPHOE CHsl-
HUE, TIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a/1ady B YU€OHYIO, BBIACISTH
CYIIIECTBEHHbBIC CBOMCTBA (TIPU3HAKK) (PU3UUECKUX SBICHUM;

OTMCHIBaTh M3yYEHHBIC CBOICTBA TeN M (PU3NYCCKUE SIBICHUS, UCTIOIB3YS
bu3NYecKue BETUYHMHBI (TeMIlepaTypa, BHYTPCHHSIS YHEPTHUs, KOJTUIECCTBO
TEIJIOTHI, yJeIbHasl TEIJIOEMKOCTh BEIIECTBA, yAelbHas TEIUIOTa TIaBIie-
HUS, yAeNbHas TEIUioTa MmapooOpa3oBaHMsl, YIAeiIbHAsI TEIJIOTa CTOPaHUS
TOTIMBA, KO3()PHUIIMEHT MOJIE3HOTO ACHCTBHUS TEIMJIOBON MAIIMHBI, OTHO-
CUTENbHAsl BIAXHOCTh BO3/yXa, DJICKTPUUECKHUN 3apsill, CHUa TOKa, DJIEK-
TPUUECKOE HAIPSKEHHE, COMPOTHUBICHUE MPOBOJHUKA, YACIBHOE COMPO-
TUBJICHWE BEIIECTBa, paboTa M MOIIHOCTH JJIEKTPUUECKOTO TOKa), MPHU



OINKCAaHUU MPaBUIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIOJIb3YEMBIX BE-
JWYMH, 00O3HAUEHUS U €AVHMIBI (PU3NYECKUX BEIMYMH, HaXOIUTh (op-
MYJIbl, CBSI3BIBAIOLIME NAHHYIO (PU3MUECKYIO BEIMUYUHY C IPYTMMH BEJH-
YUHAMH, CTPOUTH TpadUKU U3YUYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIH-
YUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SIBJICHMSI M MPOILECCHI, HC-
IIOJIB3Ysl OCHOBHBIC IIOJIOKEHUS MOJIEKYJISIPHO--KMHETUYECKOW TEOpUU
CTPOEHHs BEILECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsaa, 3akoH OMa JJIi y4acTKa LEenu, 3aKOH
Jbxoyns—JIeHna, 3aKOH COXpaHEHUs PHEPIHH, IIPU STOM JaBaTh CIIOBEC-
HYI0 (hOPMYJIMPOBKY 3aKOHA U 3allMChIBAaTh €0 MaTEMATUYECKOE BbIpaxe-
HUE;

OOBSACHATH (PU3UYECKUE MPOLECCH] U CBOMCTBA TEJ, B TOM YHUCIIE U B KOH-
TEKCT€ CHUTYallMd NPaKTUKO-OPUEHTUPOBAHHOTO XAapaKTepa: BBISBIATh
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JIOTHYECKUX
1aroB ¢ ONMopoi Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX SIBICHUU, PU-
3UYECKUX 3aKOHOB WJIA 3aKOHOMEPHOCTEN;

pemaTh pacu€THbIE 3aa4M B 2—3 NEHCTBUA, UCIOJIb3Ys 3aKOHBI U (hOpMy-
JIbl, CBSA3BIBAIOLIME (PU3NYECKHE BEJIMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS
3a/1a4y 3alMChIBaTh KPAaTKOE YCIOBUE, BBISBISATh HEAOCTATOK JAHHBIX JUJIS
pelieHus 3aJauM, BbIOUpaTh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE AJIs €€
peuieHusi, MPoOBOJIUTh PACUETHl U CPABHUBATH MOJYYEHHOE 3HAUEHHUE (Hu-
3MYECKOW BEJIMYUHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh IpoOIEMbl, KOTOPbIE MOYKHO PELIUTh MPU MOMOIIH (U3HUe-
CKHX METOJOB, UCIIONb3Ys ONHMCAHUE MCCIENOBAHUS, BBIACIATH MIPOBEPSie-
MO€ IPEAINOJIOKEHNE, OLEHUBATH PABWIBHOCTD MOPSAAKA POBEACHUS HC-
CJIeI0BaHUs, JIENATh BbIBOJIbI;

MPOBOJUTH OMBITHI MO HAOMIOAEHUIO (PU3UYECKUX SIBIICHUNA WK (hu3nyde-
CKUX CBOMCTB TeJ (KanWUISIpHbIE SBJICHUS, 3aBUCUMOCTb J1aBJICHUS! BO3/Y-
Xa OT ero oObéma, TemrepaTypbl, CKOPOCTH IHpoOIlecca OCTBIBAHUA HU
HarpeBaHus NpH U3Iy4YEHUU OT LIBETa U3Iydarollel (IMOrIoIarolen) mo-
BEPXHOCTH, CKOPOCTh HCMAPEHHS BOABI OT TEMIMEPATypbl JKUJIKOCTU H
oA €€ MOBEPXHOCTH, JIEKTPU3ALUs TEJI U B3aUMOJECHCTBHUE DJICK-
TPUYECKUX 3apsAJI0B, B3aUMOJECICTBUE MOCTOSTHHBIX MarHUTOB, BU3yaJln3a-
U MAarHATHBIX MOJE€H MOCTOSHHBIX MAarHUTOB, JEWCTBHSI MAarHUTHOIO
MOJISI Ha TPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHuTa, CBOMCTBA JJIEK-
TPOJIBUraTessl MOCTOSSHHOTO TOKa): OpMyJIHpOBaTh MPOBEpSEMbIE Mpe.l-
IIOJIOKEHUS, cOOMpaTh YCTAHOBKY W3 IPEIJIOKEHHOIO O0OpYAOBaHMA,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJIBL;



BBIIIOJIHATH INPSMBIE U3MEPEHUs TEMIIEPATypbl, OTHOCUTEIBHON BIIAYKHO-
CTH BO3JyXa, CHJIBI TOKA, HAIPsDKEHUS C MCIOJb30BAHMEM aHAJIOTOBBIX
npuOOpoOB U JaTUYMKOB (PU3UYECKUX BEJIUYMH, CPAaBHUBATH PE3YJbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
JPYroi C UCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH CONPOTHUB-
JICHUS IIPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAU IONEPEYHOr0 CEYECHHS U
YAEIBHOIO COMPOTHUBIICHHS BEIECTBA MPOBOJHMKA, CUJIbI TOKA, HIYIIETO
yepe3 MPOBOJHHK, OT HAIIPSHKEHUSI HA TPOBOJHUKE, UCCIIEI0BAHNE TOCTIe-
JIOBATEJIbHOTO W MapaJUIEIbHOTO COEJUHEHUN NPOBOJHUKOB): IUIAHUPO-
BaTh UCCIIEIOBaHUE, COOMpPATh YCTAHOBKY UM BBINOJIHATH U3MEPEHUS, ClIe-
Iy TPENOKEHHOMY IUIaHy, (PMKCHUpPOBAaTh PE3yJIbTAThl MOJYYEHHOH 3a-
BUCHMOCTHU B BHJI€ TAOJHI] U TPauKOB, JAE€IaTh BBIBOJbI 110 PE3YJIbTATAM
UCCJIeI0BAHNUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETUYMH (yleiabHas Tell-
JOEMKOCTh BEIIECTBA, COIPOTUBJICHUE MPOBOJHUKA, pab0Ta U MOILHOCTb
AJIEKTPUYECKOTO TOKA): TUIAaHUPOBATh M3MEPEHUs, COOMPATh HKCIEPUMEH-
TaJbHYI0 YCTAHOBKY, CJI€Ays NMPEMJIOKEHHOW MHCTPYKIUHU, U BBIYUCIATH
3HAYEHUE BEJTNYNHBL;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOpPHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUSA U3YUEHHBIX TPHUOOPOB U TEXHHUYE-
CKHUX YCTPOMCTB C OMOPOIl HAa UX ONMHUCAaHUA (B TOM YHUCIE: CUCTEMA OTOII-
JeHUusT JOMOB, THUTPOMETp, NapoBas TypOWHa, aMIepMEeTp, BOJBTMETP,
CUETYMK AJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeNbHbIE AJIEKTPONPUOOPHl (IIPUMEPHI), INEKTPUUYECKUE MPeNo-
XPAHUTEIHU, 3IEKTPOMATHUT, AJNEKTPOJBUraTelb MOCTOSHHOIO TOKA), HC-
NOJIb3Yysl 3HAHUA O CBOMCTBaX (PU3MYECKHX SIBIICHUWA U HEOOXOAMMBIE (pu-
3MYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA U U3MEPUTEIIBHBIE MPHU-
OOpbl MO CXeMaM U CXEMaTHYHBIM PUCYHKaM (KHUAKOCTHBIM TEpMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBbI AJEKTPUUYECKUX LIeNneil ¢ mo-
CJIEIOBATEIbHBIM W MapajuIeNIbHBIM COECIUHEHUEM 3JIEMEHTOB, pa3jinyast
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB JIEKTPUUECKUX LICTICH;

NPUBOAUTH MpUMEPHI (HAXOAUTh MUHPOpPMALMIO O MpUMeEpax) MpakTuye-
CKOTO UCIOJIb30BaHUSI (PM3MUECKUX 3HAHWM B MOBCEIHEBHOM >KU3HU IS
oOecrieyeHus 0€30MACHOCTU MpU 00pallleHuu ¢ NpudopamMu M TEXHUYe-



CKHMH yCTPOMCTBaMH, COXPAHEHUS 3JJ0POBbSI U COOIIOACHUS HOPM IKOJIO-
TMYECKOTO MOBEICHUS B OKPYKalOIIEH cpee;

OCYIIECTBIIATh MOUCK MH(pOpMauu (HU3NIECKOTO conuepxkanusi B MHTep-
HETe, HA OCHOBE UMCIOIIUXCS 3HAHUHN M MyTEM CpaBHEHUS JIOTIOJTHUTEIIb-
HBIX UCTOYHHUKOB BBIACISATH HHPOPMAIIHIO, KOTOPAs SIBIISIETCS] IPOTHBOPE-
YUBOW WIJIM MOXKET OBITh HEJJOCTOBEPHOU;

WCTIONIb30BATh MTPH BBITIOJIHEHHH YYEOHBIX 33JJaHUN HAYYHO--TIOMYJISIPHYIO
auTeparypy (GU3NUYECKOTO COJIEpIKAHHMsI, CIIPABOYHBIC MATEPHAIIBI, PECYp-
cbl cetn MHTEpHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHHS TEKCTa, Ipe-
oOpa3zoBaHus HUH(POPMALIMK U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO371aBaTh COOCTBEHHBIC NMHCHMEHHBIC M KpPaTKUE YCTHBIC COOOILCHHS,
0000m1ast “HPOPMAIIHIO M3 HECKOJIBKHX UCTOYHUKOB (PU3UUECKOTO CONEp-
KAHUS, B TOM YHCJIE yOJMYHO MPEICTABIISATh PE3YJIbTaThl POSKTHON WIIN
UCCIIEIOBATEIILCKOM JICATENBHOCTH, TMPU 3TOM TPAMOTHO HCIOJIb30BATh
U3y4YeHHBIN OHATHIHBIN anmapar Kypca (U3HUKH, COMPOBOXKIATH BBICTYII-
JICHUE TPe3eHTaINeH;

IpY BBIIOJIHEHUH yYEOHBIX MPOEKTOB U MCCIEIOBAHUN (PU3UUECKUX IPO-
IIECCOB paCTpeNeNATh 00S3aHHOCTH B TPYIIE B COOTBETCTBUH C ITOCTAaB-
JICHHBIMH 3aj[auaMU, CJICUTh 32 BBIMOJIHEHUEM IUTaHA JIEHCTBHHA U KOP-
PEKTHPOBATh €r0, aJeKBAaTHO OLICHUBATh COOCTBEHHBIN BKJIAJ B JESATEIb-
HOCTB TPYIIIbI, BRICTPAaUBaTh KOMMYHHKAaTHBHOE B3aUMO/ICHCTBHE, MTPOSIB-
JIsIsl TOTOBHOCTH pa3peniaTh KOH(QIUKTEHI.

K xoHIy 00yueHus B 9 KJiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: CUCTEMa OTCU€Ta, MaTepuaibHasi TOUKa, TPACKTO-
pusi, OTHOCUTEJIBHOCTh MEXaHUUYECKOIo JIBHXKEHUs, nedopmanus (ynpy-
ras, IUIACTUYECKas), TPEHHUE, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECO-
MOCThb U NEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEIO, LEHTP
TSKECTH TBEPIOTO Tejla, paBHOBECUE, MEXaHWYECKUE KOJIeOaHUsI U BOJIHBI,
3BYK, UH(QPa3BYK U yJIbTPa3BYK, 3JIEKTPOMATrHUTHBIC BOJIHBI, IIKaJIa 3JIEK-
TPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAIbHO30PKOCTh, CHEKTPHI
UCITyCKaHMsI ¥ TIOTJIONICHMsI, alb(da-, 6eTa- 1 TaMMa-u3ydeHus, U30TOIIbI,
sIepHAst SHEPTETHKA,;

pa3nuuaTh SIBICHHSA (pPaBHOMEPHOE UM HEPaBHOMEPHOE MPSMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHUE, CBOOOIHOE T1a-
JICHUE TeJ, PAaBHOMEPHOE IBMKCHHE IO OKPYKHOCTH, B3aMMOJICHCTBHE
TE€J, PEaKTUBHOE JIB)KEHUE, KOJieOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHY’KJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBM)XEHHE, OTpaKEHHE
3BYKa, TNPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKEHHE U TPEIOMIICHHE



CBETa, I0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEHHE O€JI0ro CBETa B
CHEKTp U CIIOKEHHUE CIIEKTPAIbHBIX L[BETOB, JUCIEPCUSl CBETA, ECTECTBEH-
Hasl pallOaKTUBHOCTb, BOSBHUKHOBEHUE JIMHENYATOr0 CIEKTPA U3JIy4ECHHUS)
M0 OINHMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOH-
CTPUPYIOLIUX JTaHHOE (PHU3HUECKOE SIBJICHHUE;

pacrno3HaBaTh MPOSIBICHUE M3YyYEHHBIX (PU3NYECKUX SIBJICHHUI B OKpyXka-
IOLIEM MUpE (B TOM uHciie (U3NYECKUE SBJICHUS B NMPUPOAE: MPUIUBBI U
OTJIMBBI, ABMKEeHHE MIaHeT COTHEYHON CHCTEMBbI, pEaKTUBHOE JIBH)KEHUE
KUBBIX OPraHU3MOB, BOCHPUATHE 3BYKOB YXUBOTHBIMH, 3EMIIETPSICEHHE,
ceficMHUecKre BOJIHBI, IIyHAMH, 9XO0, I[BE€Ta TEJ, ONTHYECKHUE SBICHUS B
npupojsie, OHMOJIOTMYECKOE JEHCTBUE BUAMMOIO, YIbTPa(UOJIETOBOIO U
PEHTI€HOBCKOTO U3IyYEHH, €CTECTBEHHBIN paJiOaKTUBHBIN (POH, KOCMU-
YeCKUe Jy4H, PaJlOaKTHBHOE H3IIyuYe€HHE MPHUPOJHBIX MHHEPAJIOB, ICii-
CTBHE PaJIMOAKTUBHBIX M3IYYCHUN HA OPTaHU3M YEJIOBEKA), IIPU ITOM IIe-
PEBOUTH NMPAKTUYECKYIO 3aJauy B Y4YEOHYIO, BBLACIATH CYIIECTBEHHBIE
CBOICTBA (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
dusznyeckrue BEIUYUHBI (CPEAHSISI 1 MTHOBEHHAs CKOPOCTh Tella MpU He-
pPaBHOMEpPHOM JIBUKEHHUH, YCKOPEHHUE, MEPEMEIICHUE, MyTh, YIJIOBasi CKO-
pOCTb, CUJIa TPEHUS, CUJIa YIPYTOCTH, CUJIa TAKECTH, YCKOPEHHE CBOOO-
HOT'O MaJeHUs], BEC Tela, UMITYJIbC Tella, UMIYJIbC CHUJIbI, MEXaHUYECKas
paboTa U MOILIHOCTb, MOTEHIMANbHAS SHEPIHs Tea, MOJHATOrO Haja Io-
BEPXHOCTHIO 3€MJIM, TOTCHIIMATIbHAS SHEPTUS CXKATOW NPY>KUHBI, KHHETH-
YyecKasi HEPrus, MoJHasi MEXaHUYecKas YHeprus, Mepruo U 4acToTa KoJie-
OaHui, AJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA,
1oKa3aTelb MPEeJIOMIICHUSI CPE/Ibl), IPU ONMMCAHUU MPABUIBHO TPAKTOBATH
(Gu3HYECKU CMBICIT WCIOJB3YEMBIX BEITUYMH, 0003HAYEHUS W COMHHIIBI
(U3MYECKUX BEIIMYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOLIUE JAHHYIO (PU-
3UYECKYI0 BEJIMUMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH IpapuKu U3y4eH-
HBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MYECKUE SIBJICHHUS U MPOLECCHI, UC-
MOJIb3YSl 3aKOH COXPAHEHHUS SHEPTUH, 3aKOH BCEMHUPHOTO TSITOTCHHS,
MIPUHIIUATI CYTIEPIIO3UIIAN CHJI, TPUHIIAIT OTHOCUTENTBHOCTH [ anumes, 3aKo-
Hbl HpIOTOHA, 3aKOH COXpAaHEHHUs UMIIYJIbCa, 3aKOHBI OTPAKEHUS U Mpe-
JIOMJICHHSI CBETA, 3aKOHBI COXPaHEHUS 3apsiIOBOTO M MACCOBOTO YUCEI MPU
AJIEPHBIX PEAKIUAX, PU ITOM JaBaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA
Y 3aMTUCBIBATh €0 MAaTEMaTHUECKOE BHIPAKCHHE;

OOBSCHATH (PU3MYECKHE TPOIECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B KOH-
TEKCTE€ CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISABIATDH



IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE M3 2—3 Jlornye-
CKHUX ILIaroB ¢ ONOPOH Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3UUECKUX SIBJICHM,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemiarh pacyéTHbIe 3a7aud (ONMHMpAOIIMEcs HA CHCTEMY U3 2—3 ypaBHE-
HUI1), UCTIONB3Yys 3aKOHBI U (DOPMYIIBI, CBA3BIBAIOIINE (PU3UUECKHE BEIH-
YUHBI: Ha OCHOBE aHAJIM3a yCJIOBUS 3aJ1a4M 3aIllUChIBaTh KPATKOE YCIOBHE,
BBISBJISITh HEIOCTAIOIINE UM M30BITOYHBIE JAHHBIC, BBIOUPATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE JISl PEIICHUs, TPOBOAUTH PAaCUEThl M OLIEHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HAYCHHS (PU3NUECKON BETUUHHBI;
pacmo3HaBaTh MpoOJIEeMbl, KOTOPHIE MOXHO PEIIUTH MPU MOMOIIH Pu3nye-
CKUX METOJIOB, UCIOJIb3Ys ONMCAHUE HUCCIIEI0OBAaHUS, BBIICIATh IIPOBEpsE-
MO€ MPEIOI0KEHUE, OLIEHUBATh MIPaBUIBHOCTh NMOPSIKA POBEIECHUS UC-
CJIEIOBaHUA, J€NaTh BBIBOJbI, HHTEPIIPETUPOBATH PE3YJIbTaThl HAONIIOAE-
HMI U OIIBITOB;

IPOBOJUTH OTBITHI 10 HAOMIOACHUIO (DPU3MUECKUX SIBICHUN WU (pu3nye-
CKUX CBOMICTB Ten (M3yueHue BTOporo 3akoHa HbroTOHa, 3aKkoHa coxpaHe-
HUSl SHEPTUH, 3aBUCUMOCTb Mepuojia KoJieOaHUM MPYKUHHOIO MasTHUKA
OT Macchl rpy3a U XECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT aMIUIUTYAbI
MaJlbIX KoJieOaHUM, MPSMOJIMHENHOE pPACHpPOCTPAHEHHE CBETA, Pa3IOikKe-
Hue OeJoro cBeTa B CHEKTpP, U3YYEHHE CBOMCTB M300pakeHUs B MJIOCKOM
3epKajie M CBOWCTB H300paK€HUs MNpeAMeTa B COOMparoled JIMH3e,
HAOJI0ICHUE CIUIOMIHBIX M JMHEHYAThIX CIIEKTPOB M3IYUYEHUs): CaMOCTOS-
TEJIbHO COOMpATh YCTAHOBKY M3 HM30BITOYHOrO Habopa 00OpyAOBaHMS,
OMKCHIBATH XOJI ONBITA U €r0 PE3YNIbTATHI, (POPMYIUPOBATH BHIBOJIBI;
IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpelHee 3HaYeHHE U3MepsAeMOl BeIUurHbl ((POKyCHOE paccTosHUE COOU-
paroiieid JMH3bl), 00OCHOBBIBaTH BBIOOp croco0a u3MepeHus: (M3Mepu-
TEJILHOTO MpUdopa);

IPOBOAUTDH MCCIEA0BAHUE 3aBUCUMOCTEN (PU3HUECKUX BEJTUUUH C MCTIONb-
30BaHUEM NPSIMBIX U3MEPEHUN (3aBUCUMOCTH IyTH OT BPEMEHH INPU PaB-
HOYCKOPEHHOM JIBHYKEHUH 0€3 HaualbHON CKOpPOCTH, NMEpHoJia KoJeOaHuu
MaTEMaTUYECKOr0 MasgTHHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yIJia OTpa)e-
HUS CBETa OT YIUIa MAJE€HUsl U yria MpejJoMIICHUs OT yria MaJieHus): mia-
HUPOBATh HCCIEAOBAaHUE, CAMOCTOSATEIBHO COOMpPATh YCTAHOBKY, (PUKCH-
poBaTh pe3yJabTaThl MOJYYEHHOW 3aBUCHMOCTH (DU3MUECKUX BEIMYUH B
BUJIe TaOnuIl U rpaduKoOB, JejaTh BBIBOJBI MO pe3ysbTaTaM HCCIIEIOBa-
HUS;
MPOBOJUTH KOCBEHHbIE M3MEPEHHS (U3MUECKUX BEIMYUH (CPEemHssl CKO-
pOCTh U YCKOPEHHME TeJla NIPU PABHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHHE



CBOOOJHOTO MAaJ€HUs, JKECTKOCTb MPYXKUHBL, KOIPPUIMEHT TpeHus
CKOJIb)KEHUS, MEXaHn4ecKkasi padoTa U MOLIHOCTb, YacTOTa U MEPUOJT KO-
71e0aHui MaTEMaTUYECKOTO U MPYKUHHOTO MASTHUKOB, ONITUYECKasl CUJIA
cobuparomei JUH3bI, PaAHOAaKTUBHBIN (DOH): TUIAHUPOBATH H3MEPEHUS,
coOUpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY M BBITIOJIHATH U3MEPEHUSI, CIIe-
Iys IPEIJIOKEHHOW MHCTPYKIMH, BBIYUCIIATh 3HAUEHUE BEJIMYMHbI U aHa-
JU3UPOBATh MOJIYYEHHBIE PE3YJIbTAThl C YYETOM 3a/laHHOM MOTPEIIHOCTH
U3MEPEHUN;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKU M3YYEHHBIX (DU3MUECKUX MOJENIEH: MaTe-
puanbHasg TOYKa, aOCONIOTHO TBEPJAOE TENO, TOUEUHBIM MCTOYHHUK CBETA,
Jqy4, TOHKas JHMH3a, TUIAHETapHas MOJelb aToMa, HYKJIOHHas MOJEINb
aTOMHOTO SI7Ipa;

XapaKTepU30BaTh MPUHIMIIBI IEHCTBUS U3yYEHHBIX MPUOOPOB U TEXHUYE-
CKUX YCTPOMCTB C ONOpPOM Ha MX OMHMCAHUS (B TOM YHCIE: CIHIOMETP,
JATYUKU TIOJIOKEHUS, PACCTOSHUSI U YCKOPEHMsI, paKeTa, 3XOJOT, OYKH,
MEPUCKOII, (hoToammapar, ONTHUYECKHE CBETOBOMABI, CIEKTPOCKOIN, JO03H-
MeTp, kKamepa BuibcoHa), UCMONIBb3Yysl 3HAHMSI O CBOMCTBaX (PU3MUECKUX
SIBJIEHUI 1 HE0OX0IMMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IIPU pelIeHUuH Y4eOHO--TIPAKTUIECKUX 3ajad, ONTUYECKUE CXEMBI IS T0-
CTpOEHUS U300paKEHH B TNIOCKOM 3€pKaJie U cOOMparolen JMH3E;
OPUBOJUTH HPUMEPHI (HAXOJUTh MHPOpPMALMIO O MpHUMEpax) MpakTHde-
CKOTO HCII0JIb30BaHUS (PU3MUECKUX 3HAHWM B MOBCEIHEBHOM MKU3HU NS
oOecrieyeHus: 0€30MACHOCTU MpU O0OpallleHuu ¢ NpuOopaMu U TEXHUYe-
CKUMH yCTPOMCTBAMH, COXPAHEHUS 3I0POBbsS U COOIIOICHUST HOPM KOJIO-
TUYECKOTO MOBEJICHUS B OKPYKAOIIEH CpeIe;

OCYILECTBIATh MOUCK MHpOpMAIUK (HU3NUecKoro coaepxkanust B Mutep-
HETE, CaMOCTOSITEIbHO (OPMYIUPYSl MOMCKOBBIM 3ampoc, HaXOAUTh IIYTH
OTIpeeNICHHs TOCTOBEPHOCTH MONyUYeHHOW MH(OpMAaIi Ha OCHOBE HMe-
IOIUXCS 3HAHUN U IONIOJTHUTEIIBHBIX HCTOYHUKOB,;

UCIIOJIb30BaTh NMPH BHINIOJHEHUH YUYE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JAUTepaTypy (U3NYECKOTO COJEp)KaHUs, CIIPAaBOUYHbIE MaTepuaibl, pecyp-
Cbl ceTu VHTepHeT, BIajgeTh NpuéMaMHu KOHCIIEKTHPOBAHHS TEKCTa, TMpe-
oOpa3oBaHust HUHPOPMALIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC W YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKaHMS,



nyOIMYHO NPEACTAaBIATh PE3ybTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, IIPY 3TOM I'PAMOTHO MCIOJIB30BaTh M3yYEHHBIN IOHATHMN-
HBIA anmapar U3y4yaeMoro pasjena (U3MKH U CONPOBOXKAATh BBICTYILIE-
HUE Ipe3eHTaluen ¢ y4ETOM 0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3znen 1.®0u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2.1lepBoHauyasnbHble CBeleHUS O CTPOCHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
29 JIBroKeHre U B3aUMOJICUCTBHUE YaCTHIl BEIlle- 5 1 bubnnoreka [JOK
' cTBa https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Paznen 3./IBu:xeHue U B3aumMo/ieiicTBUE TeJl
bu6mmoreka [JOK
1 M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cua. Bt it 12 2 https://m.eds00.ru/7f416194
Wroro no pazneny 19
Pa3nes 4./laBnenne TBEPABIX TeJI, AKUAKOCTEH M ra3oB
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Alaperine KuaKoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMochepHOe AaBICHHe > https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 6 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro mo pazueny 19
Pa3nes S.PaGora 1 MOIIHOCTB. JHeprus
bu6mmoreka [IOK
1 P 1
> 400Ta H MOUHOCTS 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 HpocTsie MexarHsMEI > . https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris 4 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 64 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 1.TensioBuIe ABJIeHUS
. bubnuorexa [JOK
11 (CTpocHHe H CBOHCTBA BeLICCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2.2/iekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 5 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 UIEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 36
PesepBHOE Bpemst 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 64 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 1.Mexannueckue siBJeHHUS
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SanMoAeHeTBIe Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHBL Coxparem https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3znen 2.Mexanuveckne KoJie0aHUs U BOJIHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15 15
Pa3pnen 3.2/1eKTpOMarHuTHOE 10J1€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE TOJIE U 3JIEKTpOMar- 6 9 bubnuorexa [JOK
' HUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Htoro 1o pasneny 6
Pa3nen 4.CBeToBbIC SIBJICHUSA
4.1 3aKOHBI pacPOCTPAHEHUS CBETA 6 2 bubmorexa HOK

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



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

bubmuoreka [JOK

4.2 JIuH3bl U onTHYecKue TIPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15 15
Paznen S.KBaHTOBBIE SIBJICHUSA
bubmuoreka [JOK
51 Hcnyckanue u moriomieHne cBeTa aroMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nesn 6.I1oBTOpUTEILHO-0000 IHAI0IIM A MOYJIb
6.1 [ToBTOpeHue n 0000IIeHHE COACPIKAHUS 3 9 bu6mmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 96 3 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos 1 JJIeKTPOHHBIE
ara
Tema ypoka Koutpoasn @ IIpakTnu uHu@ppoBbIe
Bcero H3Y4YeHH
bie padoThl  ecKHe a o0pa3oBaTejIbHbIE
padoThbI pecypchl
®du3nKa - HayKa 0 NpHpoje 1
®du3uka — HaykKa 0 Ipupoje. SBiaeHus mpupobl 1
DuU3NYECKUE SBJICHUS 1
Ddu3nyecKne BeTMUHHbI 2
bu6mmoreka [IOK
@u3nyecKue BEIMYHUHBI U UX H3MEPEHUE 1 1 https://m.edsoo.ru/ff0
9f72a
Ypox-uccneoosarnue "Hsmepenue memnepamypul npu nomowju 1 1
AHCUOKOCMHO20 mepMomempa u oamuuka memnepamyput"
bu6mmoreka [IOK
EcrecTBeHHOHAYYHBbIH MeTO/ NMO3HAHUA 2 https://m.edsoo.ru/ff0
9feOa
M 0 . bu6mmoreka [IOK
Hoehf(())ali Ig?wy(t)m;);gﬁnoma}lm[. nucaHue PU3NICCKUX SIBICHUH C 1 https://m.edsoo.ru/ff0
HHPIO MO a013e
VYpok-uccneoosanue "llposepxa cunome3svl: 0anrbHOCmb noiéma
wapuka, nyweHHo20 20pu3oHmaibHo, mem 0oavuie, yem Oonviie 1 1
svicoma nycka"
CTpoenne BemecTBa 5
C 0 bu6mmorexa [IOK
¢ IIEZZHH:C:EZRCTB& TIBITHI, JTOKA3BIBAIONIUE TUCKPETHOE CTPOE- 1 https://m.edsoo.ru/ffo
5 a0378
bu6mmoreka [IOK
JIBMDKEHUE YaCTHUIL BEIIECTBA 1 https://m.edsoo.ru/ff0

a05c6



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
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https://m.edsoo.ru/ff0a0378
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https://m.edsoo.ru/ff0a05c6

ypOK-I/ICCJ'IC,I[OBaHI/IC «OnBITHI IO Ha6J'IIOI[eHI/II-O TEIJIOBOI'0 pacCiiu-

bubmuorexa [JOK

9 N 1 https://m.edsoo.ru/ff0
pEeHUS Ta30B 2079c
bubmuorexa [JOK
10 ArperaTHble COCTOSHHS BELIECTBA 1 https://m.edsoo.ru/ff0
a0aed
0co6 . 0606 bubnuorexa [JOK
11 COOEHHOCTH arperaTHbIX COCTOSHUM Bobl. O000IIIeHNE IO pa3- 1 https://m.edsoo.ru/ff0
neny «llepBoHavyanbHbIE CBEIEHUSI O CTPOSHUU BEIIECTBA» 20010
bubmuorexa [JOK
JIBMsKEeHHE ¥ B3aHMOJEHCTBHE TeJl 19 https://m.edsoo.ru/ff0
aofee
12 Mexannyeckoe ABUKeHUE. PaBHOMEpHOE N HEPAaBHOMEPHOE JIBH- 1
KEHHUE
bu6nmoreka [JOK
13 Ckopoctb. EnnHuie ckopoctu 1 https://m.edsoo.ru/ff0
al23c
14 Pacyer nytu 1 BpeMeHM IBUKEHUS
15 Nuepuusa. Macca — Mepa MUHEPTHOCTH TeN 1
16 [TnotHOCTH BemecTBa. PacueT Macchl 1 06beMa Tena 1o ero mioT- 1
HOCTH
Tab somaNel «Onped 50 bu6mmorexa [IOK
o -
17 abopamopnan pabomaNel «Onpedenenue n1OMHOCMU MEEPOO 1 https://m.edsoo.ru/f
20 menay £041778
bubmuorexa [JOK
18 Pemenne 3amad no teme "IInoTHOCTH BemecTna" 1 https://m.edsoo.ru/f
f0a1502
C . C bubmuorexa [JOK
19 : nuia KraK XapaKTepUCTHKa B3auMoaecTBus Ten. Cuiia ynpyrocTu. 1 https://m.edsoo.ru/f
aron 1 yxa fOal8cc
Taé p 2 i bu6mmorekxa [IOK
20 abopamopnan padomaNe2 «H3yuenue 3asucumocmu pacmsmiice- 1 https://m.eds00.ru/f

Husa (Oepopmayuu) npyscunvl Om RPUIOHCEHHOU CUTBLY

f0al778



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
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https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778

bubmuoreka [JOK

21 SABnenue Tarorenus. Cuna TsHKECTU 1 https://m.edsoo.ru/f
f0ala70
22 CBsi3b MEX]1y CHIION TSKECTH U Maccoii Tena. Bec tena. Pemenue 1
3azad4 o teme "Cuia tsokect"”
C @ bu6mmoreka [IOK
23 HH;I}?GTFHH(CCTH Ha Jpyrux miaaHerax. Gusnueckue XxapakTepUCTUKU 1 https://m.edsoo.ru/f
1 f0alb9c
bu6mmorexa [IOK
24 Wzmepenue cui. luHamomeTp 1 https://m.edsoo.ru/f
fOalcc8
25 Bec Tena. HeBecomocTh 1
C . . bubmuorexa [JOK
26 PJIO)KGHI/‘I‘C JIBYX CHJI, HAIIPABJICHHBIX 110 OJTHOM MIPSIMOM. 1 https://m.edsoo.ru/f
aBHOJICHCTBYIOIAS CUIT f0alde0
27 Pemenue 3anau no teme "PaBHoaelicTBytomas cun' 1
bu6mmoreka [IOK
28 Cuna tpeHus u e€ Bupl. TpeHue B IpupoJie U TEXHUKE 1 https://m.edsoo.ru/f
f0a20a6
Jlabopamopuas pavoma Ne3«H3yuenue 3agucumocmu cuipl mpe- bu6mmnorexa IIOK
29 HUA CKONbIHCEHUs OM CUJIbL 0A6/IEHUA U XAPAKmMepa conpukaca- 1 https://m.edsoo.ru/f
0WUXCA NOGEPXHOCM ) 1022376
Konumponvnas paboma Nel «Mexanuueckoe osusicenue», «Mac- bub6amnorexa IIOK
30 ca, nromuocmoy, «Bec menay, «I pagpuueckoe uzobpasicenue 1 https://m.edsoo.ru/f
cuny, «Cunwiy f0a25b0
p . B r 5 bubnmnoreka [JOK
31 H;I;I(C:EI/IC 3aéjlq :Io Teysgll{. O« eglz TT]:na», :;{ E;(bnqecxoe u3o0paxe- 1 https://m.edsoo.ru/f
71», «CHITBI», « )i YIOIIL b £032718
bu6mmorexa [IOK
JlaBjieHHe TBEPABIX TeJl, JKUIAKOCTEH U razoB 19 https://m.edsoo.ru/f
f0a2970
32 JaBnenue. CriocoObl YMEHBIICHHS U YBEIIMYCHHUS TaBICHHS 1 bubmorexa LIOK



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
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https://m.edsoo.ru/ff0a2718
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https://m.edsoo.ru/ff0a2970

https://m.edsoo.ru/f
f0a3136

JlaBiieHue ra3a. 3aBUCUMOCTD JaBJICHUS ra3a oT 00bEMa, TeMiepa-

33
TypBbl
- . bubnmoreka [JOK
34 : ;f:g&;{l:cizigmm TBEPBIMU TEJAMH, )KUIKOCTIMH U I'a3aMu. https://m.edsoo.ru/f
f0a2b5a
. bu6mmoreka [IOK
35 g;;/]l?;JICHI/Ie B X KHUJKOCTH U ra3c, BbI3BaHHOC JCHUCTBHUEM CHUJIIbI TAXKEC- httDS://m.edSOO.rU/f
f0a2b5a
P 3 bubmuorexa [JOK
36 HZT;:;igaﬂaq o Teme «/laBieHue B )KUAKOCTH U Taze. 3aKOH https://m.eds00.ru/f
f0a2da8
bubmuorexa [JOK
37 Coobmarommumecs: cocy/isl https://m.edsoo.ru/f
fOa2fc4
B N A 3 bu6mmorexa [IOK
38 €C BO31yXa. T™MOoc(hepHoe naBienue. Atmocepa 3eMiIu U npu- https://m.eds0o.ru/f
YHHBI €€ CYHICCTBOBAHUA f0a2fca
39 N3mepenue atmocdeproro aasnenus. OnsiT Toppuuennu 3aBucu-
MOCTb aTMOC(EPHOT0 IaBJICHUS OT BBICOTHI HAJl YPOBHEM MOps
5 A bubmuorexa [JOK
40 apoOMeTp-aHEePOU/I. TMOC(I)'?pHOC JTaBJIEHUE Ha pa3JII/I:I‘HLIX BBICO- https://m.eds0o.ru/f
Tax Pemenue 3ama4 mo teme " ATMocdepHOe JaBIeHne
f0a33fc
bu6mmorexa [IOK
41 Manomertpsl. [TopiiHeBOH KUIKOCTHBIN HACOC. https://m.edsoo.ru/f
f0a3514
bu6mmorexa [IOK
42 IM'unpaBnuueckuit mpecc. https://m.edsoo.ru/f
f0a3a96
43 JlercTBHE KUIKOCTU U Ta3a Ha IOTPYKEHHOE B HUX TEJIO.
ApxumMenoBa cuia
44 Jlabopamopnas paboma Ned «Onpedenenue evlmankuearouieil bub6mmorexa IIOK



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
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cuibl, Oelicmeyroujeil Ha meno, NOZPYHCEHHOEe 8 HCUOKOCHIbY

https://m.edsoo.ru/f
f0a3654

Jlabopamopnas paboma no meme Ne5 «Hccneooeanue 3agucu-

45 Mocmu eeca mena 6 600€ 0 00bEMA NOZPYHCEHHOU 8 HCUO- 1
Kocmb uacmu mena»
bu6mmoreka [IOK
46 [1naBanue ten https://m.edsoo.ru/f
f0a3f82
Jlabopamopnas padoma Ne6 :""Koncmpyuposanue apeomempa bubnmorexa [IOK
47 Ulu KOHCmMpyuposanue 100Ku u onpeoeenue eé 2py3ono0vém- 1 https://m.edsoo.ru/f
Hocmu'" f0a3f82
48 Pemenue 3anpau no remam: «IlnaBanue cynos. Bo3ayxornnasa- 1
HUe», «/laBneHune TBepAbIX Te, JKUIKOCTEH U Ta30B)
49 Koumponvnasa paboma no memeNe2 «/lagnenue meepovix men,
HCuoOKocmeil u 2az06)
bu6mmorexa [IOK
Pabora u MmomHOCTh. DHeprus . https://m.edsoo.ru/f
f0a478e
bu6mmorexa [IOK
50 Mexanunueckast pabota https://m.edsoo.ru/f
f0a48a6
51 MomHocTs. EqUHUIBI MOIIIHOCTH 0.5
v "Pacyd . bubnnorexa [IOK
52 ; l\fgi-ongiﬁzwjm acuéT MOIIIHOCTH, Pa3BUBAEMOM MPH MOIb- https://m.edsoo.ru/f
1 1T fOa4c48
bu6mmorexa [IOK
53 [Ipoctele Mexanu3msl. Peruar. PaBHOBecHe CHIT Ha pblyare https://m.edsoo.ru/f
f0a4252
p 5 a6 p bubmuorexa [JOK
54 BI4aru B TEXHUKe, ObITy U npupoze. Jlabopamopras pago- 05 httos://m.edsoo.ru/f
mahNe7«Hccnedosanue ycnosuit pagnosecus puluazay)
f0a4360
55 Pemenue 3ana4 no teme «Y ci0BUSI paBHOBECHUS pblyara
56 Koaddurnment nonesnoro neiicteust Mmexanusma. Jlabopamopnasn 1



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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paooma Ne8 «H3mepenue KII/] naknonnoii nniockocmuy

bubmuoreka [JOK
57 Pemenue 3amau no reme "Pabdora, montHocts, KIT/T" 1 https://m.edsoo.ru/f
fOadee6
bubmuoreka [JOK
Mexanunueckas 3Heprus. Kunetnueckas ¥ NOTEHIHAIbHAS SHEP-
58 s p H p 1 https://m.edsoo.ru/f
fOa4ffe
59 3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUU 1
YPOK-3KCIIEPUMEHT 110 TeMe "DKCIEPUMEHTAIbHOE ONpeieICHUE
60 M3MEHEHHUS KMHETUYECKOW U MOTEHIIMATbHON YHEPTUU TIPH CKAThI- 1
BAaHHHM TeJIa TTO HAKJIOHHOMU TIJIOCKOCTH"
61 Konmponvnas paboma Ne3 no meme «Paboma u mouwnocme. 1
Duepzun»
IloBTOpenue 2
62 PesepBHblii ypok. Pabora ¢ Tekctamu 1o reme "MexaHuueckoe 1
nBHKeHHne"
e3epBHbIN ypok. PaboTa ¢ Tekctamu no Teme "JlaBneHue TBEp-
63 Pesep ypox. Pab " p 1
IBIX TeJ, )KUAKOCTEH 1 rasos"
64 PesepBHblit ypok. Pabora ¢ Tekcramu o teme "/laBnenue TBEp- 1
JIBIX TEJ, )KHAKOCTEH 1 ra3oB"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 64 12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Bcee KonTpoabubie IIpakTuuyeckue p
n/n u3ydyeHusi oOpasoBaTesibHbIE
ro padoThI padoTshI
pecypcsbl
C . 1 bu6mmoreka [IOK
TPOCHHUE H CBONCTBA Betectna https://m.edsoo.ru/ff0a5256
OcHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-
11 KMHETUYECKOM TEOPUU U X ONBITHBIE IIOJI- 1
TBEPKJICHUS
59 M 1 bubmuorexa [JOK
' acca 1 pasMep aToMOB H MOJICKY T https://m.edsoo.ru/ff0a540e
33 Mopnenu TBEPAOTO, KHUIKOTO U Ta3000pa3Ho- 1
' IO COCTOSIHUI BellecTBa
OObsicHEHHE CBOMCTB TBEPAOTO, )KUJIKOTO U
ra3000pa3HOro COCTOSIHUI BEIIeCcTBa Ha OC- bu6mmoreka [IOK
4.4 9 1 _
HOBE MOJIOKEHUIN MOJIEKYJISIPHO- https://m.edsoo.ru/ff0a5800
KHMHETHYECKOU TEOpUH
55 K 1 bubmuorexa [JOK
' PHCTAIIHUECKHE 1 aMOpdHbIC Tena https://m.edsoo.ru/ff0a5530
6.6 CMaunBaHue ¥ KanuusipHocTh. IToBepx- 1 bubmmorexa LIOK
' HOCTHO€ HATSKEHHE https://m.edsoo.ru/ff0a5a26
7.7 TennoBoe paclIMpeHne U cxKaTUe 1
T 1 bubnmnoreka [JOK
CIIIOBLIC HpOTecent https://m.edsoo.ru/ff0a5c60
Temneparypa. CBsi3b TEeMIEpPaTypbl CO CKO- bubnmnoreka [JOK
8.1 1 _
POCTBIO TEIUIOBOTO JIBUYKEHUS YACTHII https://m.edsoo.ru/ff0a6412
9.2 Buytpennsist sHeprust. CriocoObl H3MEHEHUS 1 bubnuorexa LIOK

BHYTPEHHEH YHEPTUHN

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

bubmuorexa [JOK

10.3 | Buppt Temonepenasn https://m.edsoo.ru/ff0a6976
Ypok-konpepenyusa "llpaxmuueckoe uc- BuGauorexa [IOK
11.4  nonvzosarnue mennosvix ceolicme seuecmae u https://m.edsoo.ru/ff0a7088
mMamepuanos 6 yesix snepeocoepedicenus” T '
125 KonnuecTBo TennoTel. Y nenpHas bubnmoreka [JOK
' TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6a98
136 YpaBHeHue TerioBoro 6ananca. Temnoo0-
' MEH U TEIJIOBOE PABHOBECHE
Jlabopamopnan paooma
14.7 Nol"Hccneoosanue asnenus meniooomena bubmuorexa [JOK
' npu cMemuBanuu X0J100HO0U U 20pAYell 60- https://m.edsoo.ru/ff0a6bb0
oot"’
Pacuer konuyecTBa TEIIOTHI, HEOOXOIUMOTO BuGmiorexa LIOK
15.8 | s HarpeBaHMs TeNa U BBIACISIEMOTO UM https://m.edsoo.ru/ff0a7bsa
MIPU OXJIKICHUH
16.9 Jlabopamopnas pabomaNe2 "Onpeodenenue bubmnoreka [IOK
' YyoenvHou menioemkocmu eeujecmea’’ https://m.edsoo.ru/ff0a71d2
1710 DHeprus TOTUIMBA. Y IeJbHas TEIJI0Ta Cro- bubnuotexa [JOK
' paHus https://m.edsoo.ru/ff0a72fe
1811 [ImaBnenue u oTBEpAEBaHUE KPUCTAILINYE- bubnuoreka [IOK
' CKHUX Tel. YiejbHas TEIUIoTa IIJIaBICHUSI https://m.edsoo.ru/ff0a740c
19.12 Jlabopamopnasn paboma Ne3 "Onpeodenenue bubnuorexa [IOK
' YOenvbHOoll menjiomel niasieHus avoa' https://m.edsoo.ru/ff0a786c¢
20.13 [TapoobpazoBanue 1 KOHIEHCAITHS. bubmuorexa [JOK
' Ucnapenue https://m.edsoo.ru/ff0a7628
Kunenue. Y nenpHas Temnora mapooOpazo-
0114 BAHUS M KOHICHCAITMH. 3aBUCHUMOCTb TEMIIE-

paTyphbl KUIIEHUS OT aTMOC(EPHOT0 J1aBe-
HUS



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
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Bnaxnocts Bo3ayxa. Jladopamopnasn pa-

22.15 6oma Ned "Onpedenenue omnocumensnoii 0.5
enaxcrnocmu 6o3oyxa'
Pewenne 3ana4 Ha onpeieeHUe BIaXKHOCTH bubmumorexa [IOK
23.16 _
BO3/yXa https://m.edsoo.ru/ff0a7c7c
[TpuHIMIBEI PaOOTHI TETJIOBBIX IBUTATEICH.
24.17 TlapoBas TypOuna. /[BuraTensr BHyTPEHHETO
CrOpaHHus
2518 KIIJI TermoBoro asuraress. TeroBbie ABU- bu6mmoreka [IOK
' raTeNy U 3alluTa OKpYyKarouel cpeibl https://m.edsoo.ru/ff0a83f2
3aKOH COXpaHEHMsI U IPEBPALCHUS] SHEPTUU bubnuoreka [IOK
26.19 :
B TEIUIOBBIX IpOIEeccax https://m.edsoo.ru/ff0a86ae
[ToaroroBka Kk KOHTPOJIBHOU paboOTe MO TeMe
27.20 "TemnnoBele siBineHus. Mi3MeHeHne
arperaTHbIX COCTOSIHUI BemecTna'
Konumponvnaa paboma Nel no meme ""Ten-
28.21 noevie aenenus. Himenenue azpecammnoix
cocmonnuil eéewecmea’’
5 bu6mmoreka [IOK
JIEKTpUYecKHe U MATHUTHBIE SIBJIEHHSA https://m.edsoo.ru/ff0ag87e4
Dnekrpusanus Tell. JIBa pojia sJaeKTprue- bubmoreka LIOK
29.1 :
CKHX 3apsJI0B https://m.edsoo.ru/ff0a8ala
30.2 Ypox-uccneoosanue "dnexmpuzayus men 1
' UHOYKYUel U npu CONpuKocHogenuu"”
313 B3anmoneicTBre 3apsyKeHHBIX Tell. 3aKOH bubnnorexka [JOK
' Kynona https://m.edsoo.ru/ff0a8ef6
o4 DIIEKTPUYECKOE MOJIE. I—II_IaHpﬂ}KeHHOCTB Bu6nuorexa LIOK
' DJICKTPHICCKOTO TOJA. LIpHHiuI - https://m.edsoo.ru/ff0a90cc
CYMEPIIO3UITUH JJICKTPUUECKHUX MOJIeH
335 Hocurenu snexTpuueckux 3apsiioB. Jie- bubnnoreka [HOK

MeHTapHbIi 3apaa. CTpoeHue aroma

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a7c7c
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[IpoBogHUKY U IHUANEKTPUKH. 3aKOH COXpa-

bubmuorexa [JOK

34.6 HEHMUS AJIEKTPUYECKOTO 3apsia https://m.edsoo.ru/ff0a96b2
35.7 Pewenune 3a1ay Ha IpUMEHEHUE CBOMCTB
" | DJIEKTPUYECKUX 3apsI0B
268 BHeKTquecII/(IHH TOK, YCJIOBHUS €ro CyIie- Bu6uorexa LIOK
: cTBOBaHUs. ICTOYHUKH 3JIEKTPUUYECKOTO https://m.edsoo.ru/ff0a9838
TOKa
37.9  Jle#icTBHS SIEKTPUUECKOTO TOKA
VYpoxk-uccnenosanue "JleiicTBUE ANEKTpUIE- bubnuorexa [JOK
38.10 " 1 _
CKOT'O T0JISl HA MPOBOJHUKHU U JUAJIECKTPUKHU https://m.edsoo.ru/ff0a8bd6
3911 DIIEKTPUUYECKHUI TOK B METAJIAX, KUJIKOCTAX bubnnoreka [JOK
' U razax https://m.edsoo.ru/ff0a9e14
4012 5 . bu6mmoreka [IOK
: JIEKTPUYECKas LIETh U €€ COCTaBHBIE YaCTH https://m.edsoo.ru/ff0aa738
13 (';Inlna ToKa. /labopamopuasa pabomaNe5 05 Bu6muorexa LIOK
' a '?’Mep crue i pecyuposarnue cubt mo- ' https://m.edsoo.ru/ff0aa738
oy ?IJIZKTPI/ILIGCKOG Har;pﬂmeH;% ]'.'?’I(/)Iﬂbmmemp. 05 Bu6miorexa IOK
o .
: abopamopnas paboma Ne "3mepenue https://m.edsoo.ru/ff0aa44a
U pecyiupoeanue HanpAdCeHus
CormnpoTuBieHNE NPOBOAHUKA. Y JENBHOE CO- bu6nmoreka [JOK
43.15 _
MIPOTUBJICHHE BEUIECTBA https://m.edsoo.ru/ff0aa04e
Jlabopamopnasn paboma Ne7 ""3asucu-
4416 MOCMb HNEKMPULECKO20 CONPOMUCTEHUA 1
' npoeoOHUKa Om €20 OUHbL, NAOULA0U No-
nepeunozo ceuenusn u mamepuana'
4517 3aBHCHMOCTB CHJIBI TOKA OT HaIIPSKCHHUS. bubmuoreka [IOK
' 3akoH OMa aJ1s yyacTKa Lenu https://m.edsoo.ru/ff0aaa58
Jlavopamopnasn paooma Ne8 ""Hccnedosa- Bu6miorexa [OK
46.18 Hue 3as6ucumocmu cunbl moka, udyuiezo 1

uepes pesucmop, om COnpomuejieHus pe3u-

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

cmopa u nanpaxcenus Ha pesucmope’’

[MocnenoBarenbHOE M MAPAILICTBHOE COC/IU- bu6moreka LIOK
47.19 _
HEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
Jlabopamopnasn pavoma N9 "Iposepka
nPAGUNA CIIOHCEHUA HANPANCEHUTL RPU NO- bubmuoreka [IOK
48.20
Cc1e006ameibHOM COeOUHEeHUU 08YX pe3u- https://m.edsoo.ru/ff0ab124
cmopog"’
144
4921 Jlaﬁopamoopmm paooma NelQ"Ilposepka Bu6muorexa LIOK
' NpAacuna Oz CUNLL MOKA Npu ’,’,ap et https://m.edsoo.ru/ff0ab3e0
HOM COeOUHeHUU Pe3UCmOpPo8
50 22 Pemenue 3a1au Ha npumeHeHue 3akoHa Oma bubnnoreka [JOK
' JUISL pa3IMYHOIO COEAVMHEHUS IIPOBOIHUKOB https://m.edsoo.ru/ff0ab660
5123 PaGota 1 MOIITHOCTB ANEKTPUYECKOTO TOKA. bubnnoreka [JOK
' 3akon J[xoyns-Jlenma https://m.edsoo.ru/ff0abd2c
44
62 24 Jlaﬁopt;mopnau paooma Nell "Onpeoene- Bu6muotexa LIOK
. Hue pa (:'mbl U MOWHOCIU INIEKMPUYUECKO- https://m.edsoo.ru/ff0abea8
20 moka
DJeKTpUYeCcKUe ey U MOTPeOUTeNNn IeK-
Tpuueckoi 3Hepruu B 6pITy. KopoTtkoe 3a-
53 05 MPIKAHHE. Iloozomoexa k KOHMPONLHOU pa-
' bome no meme "INEKTPUUECKUE 3aPSIbL.
3apspKeHHBIE TeJla U MX B3auMOJICHCTBHS.
[TocTOosIHHBIN 37eKTpUYeCKUil TOK"
Konmponvnasa paboma Ne2 no meme
5406 | DNeKmpuueckue 3apadul. 3apasicennvie bubmorexa [IOK
' mena u ux 63aumMo0eiiCmeust. https://m.edsoo.ru/ff0ac3d0
Ilocmoannwi 3nekmpuueckuii mok"
. bubnuorexa [IOK
55.27 TlocTostHHBIE MATHHUTBI, UX B3aUMOJICHCTBUE https://m.edsoo.ru/ff0acOba
56.28 Ypox-uccneoosanue "Hzyuenue noneti no- bubnuorexa [IOK

CMOSAHHBIX MacHumos"

https://m.edsoo.ru/ff0ac1d?2



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

57.29

58.30

59.31

60.32

MarnautHoe 1oine. MarHuTHOE moJjie 3eMiIH 1
€ro 3HaueHHue JUIA )KU3HU Ha 3eMiie

OmnbIT OpcTeaa. MarHuTHOE MOJIE DJIEKTPHU-
YEeCKOro Toka MarHuTHOE MoJie KaTyIIKU C
TOKOM

[IpuMeHeHue 3eKTPOMarHuTOB B TEXHUKE.
Jlabopamopnan paooma Nel() ""H3zyuenue
oelicmeuss MaZHUMHO20 NOAA HA NPOGOO-

HUK ¢ mokom'"'

DNEeKTPOABUTATENh OCTOSIHHOTO ToKa. Mc-
MI0JIb30BAHUE JICKTPOIBUTATEIICH B TEXHU-
YeCKMX YCTPOMCTBAX M HA TPAHCIIOPTE.
Jlabopamopuasa paboma Nel 1
"Koncmpyupoeanue u uzyyenue padoomaol
ekmpooguzamensn’’

0.5

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

61.33

62.34

63.35

64.36

OnpiTel Dapanes. 3aKOH NEKTPOMarHUTHOM
uHaykuuu. IIpasuno Jlenna
Onektporenepatop. CrocoOb! MOTyYeHUS
ANEKTPUUECKOI YPHEPTUU. IIEKTPOCTAHIIII
Ha BO30OHOBJIIEMBIX HCTOUYHHKAX YHEPTUU
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TeEMe
"DneKTpUYecKne U MarHUTHBIE sIBJICHUS"

Konmponvnaa pabomahNe3 no meme
"Inekmpuyeckue u macnummwle A61eHun"’

OBIIEE KOJIMYECTBO YACOB IIO ITPO-
I'PAMME

64

145

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acb14

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acc5e

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KosmuecTBo yacos DIeKTPOHHBIE
Ne Konrpoa Jara nuu(posBkbIe
Tema ypoka Bcer P IIpakTuyeckue p
n/n bHbIE H3yueHusi oOpa3oBaTejbHbIE
0 padoThI
padoTbI pecypcsl
Mexanu4eckoe IBHKeHHE W CIIOCOOBI €ro 10
ONUCAHUSA
1 Mexanunueckoe aBuxkeHue. MarepranpHas 1 bubnuoreka [IOK
TOYKa https://m.edsoo.ru/ff0ad19a
2 PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE 1
HepaBHomMepHOE IPAMOJIMHENHOE IBUKEHHUE. bubmmoreka [JOK
3 1
Cpenusis 1 MTHOBEHHAs1 CKOPOCTh https://m.edsoo.ru/ff0ad8d4
4 [IpssMonMHENHOE paBHOYCKOPEHHOE IBUKECHHUE. 1
Yckopenue
5 CKOpOCTh MPSMOJIMHEIHOTO PaBHOYCKOPEHHOTO 1 bubmmorexa LIOK
nsuxenus. ['paduk ckopoctu https://m.edsoo.ru/ff0adb18
4]
5 Jlabopamopuasa paboma Nel Onpedenemdte . . Bu6miorexa I[OK
YCROPEHUA MEd npi pacroycrop e’f,HOM o https://m.edsoo.ru/ff0ad474
HCEHUU NO HAKIOHHOU NIIOCKOCU
7 Cucrema orcyeta. OTHOCUTENBHOCTh MEXaHU- 1
YECKOTO JIBHIKEHUS
but6mmorexa [IOK
8
CBobonHoe nagenue tei. OnbITel [anumes 1 https://m.edso0.ru/ff0ae176
PaBHOMEpHOE NBH>KEHUE 110 OKPY>KHOCTH. [1e-
9 puon u yactora obpamenus. Jlunelinas u 1
YTJI0Basi CKOPOCTHU
10 1L 1 but6mmoreka [IOK
CHTPOCTPEMUTEILHOC YCKOPEHHE https://m.edsoo.ru/ff0ae612
B3aumoneiicrBue Tea 20 bubmuorexa [{OK



https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

https://m.edsoo.ru/ff0ae72a

11 n . u B bubnnorexa [{OK
epBbIit 3ak0oH HploToHa. BekTOp cHthI https://m.edsoo.ru/ff0ac98?
Bropoii 3akon HetoTona. PaBHonelicTByrommast bu6nmoreka [IOK
12
cuia https://m.edsoo.ru/ff0aeb6c
13 T . I C bu6nmoreka [IOK
PETHH SRKOH TIHIOTOHA. L YTCPHOSHInA Ciit https://m.edsoo.ru/ffOaeca2
14 Pemenue 3anay Ha npuMeHeHne 3aKkoHOB Helo-
TOHA
15 C 3 r bubnuorexa [IOK
Y8 FUPYTOCTH. SHKOR & yia https://m.edsoo.ru/ff0aee28
16 p C bubnuorexa [IOK
elIeHue 3aaa4 1mo reMe «Cuiia ypyrocT https://m.edsoo.ru/ff0af738
17 Jlabopamopnas paboma Ne2«Onpedenenue bubnunorexa [IOK
HCECMKOCMU NPYHCUHDL) https://m.edsoo.ru/ff0afa26
18 C bubnuoreka [{OK
8 TpeHiA https://m.edsoo.ru/ff0af8be
19 p C bubnuoreka [{OK
elreHre 3aaa4 mo teMe «Cuira TpeHHs» https://m.edsoo.ru/ffOafb8e
20 Jlabopamopuan pabomaiNe3 ""Onpedenenue bu6moreka [JOK
KoIhpuyuenma mpenus ckonvorcenun'’ https://m.edsoo.ru/ff0af044
21 Pemenne 3amau mo teme "3akoHsl HeroToHA.
Cuna ynpyroctu. Cuna TpeHust"
22 Cwuta TSKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. bubmuorexa [JOK
YckopeHnue cBOOOAHOTO MaJACHUS https://m.edsoo.ru/ff0af5f8
’3 Vpok-konghepenyusa ”,ZZeu:)fcegue mei OKpye Bu6muorexa [OK
epaeumauuouﬁoel"o yeumpa (Conneunas cucme- https://m.edsoo.ru/Ff0af33c
ma). I'anakmuku
24 Pemenwue 3anay mo Teme "Cuma TSHKECTH | 3a- Butmiorexa [[OK

KOH BCEMHPHOTO TATOTEHUA"



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
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https://m.edsoo.ru/ff0af33c

HepBa;I KOCMHUUYCCKast CKOPOCTb. Hepecomocth u

https://m.edsoo.ru/ff0afe36

25 1
eperpy3ku
PaBHOBecue mMaTepraibHOW TOYKH. AOCOIOTHO Bu6uorexa LIOK
2 . . _
6 TBEPALOE TEJIO. PaBHOBecue TBEpIOTO TENA C 3a 1 https://m.eds0o.ru/f0b02b4
KpEIUIEHHON 0ChIO BpaIICHUS
97 M 1 bu6nmorexa [IOK
OMEHT CHUIBL. LIeHTp TsbiecTn https://m.edsoo.ru/ff0b0408
28 Pemenue 3anau no reme "MomeHT cuibl. L{eHTp 1 bubnuoreka [IOK
TsxecTn" https://m.edsoo.ru/ff0b06ec
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME Bu6uorexa 1JOK
29 " i
TlgjlﬁxaHqucxoe nBrxkeHne. Bzaumoneicteue 1 https://m.edsoo.ru/ffOb07fa
30 Konmponvnas pabomNel""Mexanuueckoe 1 bubnuorexa LIOK
osuicenue. Bzaumooeiicmeue men" https://m.edsoo.ru/ff0b096c
3aKoHbI cCOXpaHeHus! 10
a1 Nmnynse Tena. I/h\giyﬂbc CHJIBL. 3aKOH COXpa- . Bu6uorexa IJOK
HEHMA MMITYITIHCA. SHPYTOe I HEYHPYroe https://m.edsoo.ru/ff0b0a84
B3aMMOJIEHCTBUE
32 Pemenue 3ana4 no Teme "3aKOH COXpaHEHUS 1 bubmuoteka [IOK
nMmIyisca' https://m.edsoo.ru/ff0b0db8
33 Vpox-xongepenyus "Peaxmuenoe 0gudicenue 8 1
npupooe u mexvuke"
34 Mexannueckasi paboTa U MOIITHOCTb 1
35 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U CHITBI 1 bubmuorexa [JOK
TpEeHUS https://m.edsoo.ru/ffOb0c32
Jlabopamopnas pabomaNed «Onpedenenue
36 Ppadomul cunvl mpeHus npu paeHOMepHOM 1

OGUIICEHUU med NO zopu3onmaﬂbuoﬁ noeepx-
Hocmu)



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

Casi3b dHEprun u paboTel. [loTeHnanbpHas

bubnunoreka LIOK

37
SHEPIus . https://m.edsoo.ru/ffOb12fe
38 Kunernueckas sneprus. Teopema o KUHETHYE- 1 bubnmnoreka HOK
CKOM 3HEepruu https://m.edsoo.ru/ff0b1858
39 3 1 bub6nmmoreka [IOK
aKOH COXpaHEHUS YHEPTUH B MEXAHHUKE https://m.edsoo.ru/ffob20f0
40 Jlabopamopnas paoomaNes «H3yuenue 3axona 1
COXPAHEHUA IHEPZUU)
M . 15 bubnunoreka LIOK
eXaHn4yecKHe KoJ1e0aHUusl U BOJIHbI https://m.edsoo.ru/f0b197a
a1 KonebarenbHO€ TBUKEHUE U €r0 XapaKTepH- 1
CTHKHU
42 3aryxaromue konedanus. BeiHyX1eHHbIE KOJe- 1 bubnnorexa [JOK
Oanusi. Pesonanc https://m.edsoo.ru/ffOblaec
43 M . . 1 bubnuoreka [{OK
aTeMaTUYeCKUN U MPYKUHHBIN MasSTHUKH https://m.edsoo.ru/f0b197a
” Ypo:;—ucczedoeauue «3asucumocmsv nepuooa . Bu6miorexa LIOK
KOJeOAHULL OM JHCeCMKOCU NPYHCUHBL U MACCHL httos://m.edsoo.ru/fOb21fe
epy3ax
45 [IpeBpareHune SHEPTUU MPU MEXAHHIECKUX KO- 1
nebaHusIx
Jlabopamopuasa paoomaNe6 «Onpedenenue
46 yacmomol u nepuooa Koaeoanuii RPYICUHHO20 1
MAAMHUKA)
Jlabopamopnasa pavomaNe7 «Ilposepka nesa-
47 GUCUMOCIU NEPUOOA KOJ1eOanuil 2py3a, noo- 1
6€UIEHHO020 K HUMU, ON MACCHL 2PY3a»
48 Mexanunveckre BOJIHbL. CBOWCTBA MEXaHHUYE- 1
ckux BoJH. [IpoiosibHbIE U MTOTIepEeYHbBIE BOTHBI
49 Ypok-koHpepeHmus "MexaHndecKue BOJTHBI B 1 BuGmiorexa LIOK

TBEPAOM Tesie. CeiCMUYECKUE BOTHBI"



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

https://m.edsoo.ru/ffOb23ca
bubnunoreka LIOK

50
3ByK. Pacripoctpanenue u oTpakeHHue 3ByKa 1 https://m.edsoo.ru/fOb25f0

51 Ypok-uccneoosanue "Habarwoenue 3asucumo- 1
cmu 8blcomol 36yKa om uacmomaoi”

I'poMKOCTB 3ByKa M BbICOTA TOHA. bubmmoreka [JOK

52 M 1
AKyCcTHYECKUI pe30HaHC https://m.edsoo.ru/ffOb2abe

53 Vpok-koughepenyus "Ynvmpazeyk u ungpassyk 1
6 npupooe u mexruxe"

5 %onFOTOBKa K KOHTpOJ'Il\E;IHOI/I pabote o Teme . Bu6uorexa IJOK

AKOTIH! COXpaHeHH,’,I - ViexarHeckue https://m.edsoo.ru/ffOb2fe6
KoJ1e0aHuUs U BOJIHBI

55 Konumponvnas paboma Ne2 "3akonwt coxpane- 1 bubnnoreka [IOK
Husa. Mexanuueckue Konedanus u 60anot" https://m.edsoo.ru/ffOb2c6c

56 DNEeKTPOMArHUTHOE MoJie. DIEKTPOMAarHUTHBIE 1
BOJTHBI

57 Choi 1 bubmmoteka IIOK

BOICTBA 2JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ff0b31d0
- " -

58 Ypox KOH(j)HepeHuuﬂ [llxana snexmpomazHum . Bu6mmorexa [OK
HbIX BOJIH. cnozze:soeanuf 9NeKMPOMACHUMHBIX https://m.edsoo.ru/ff0b3658
80JIH 0151 COMOBOIL C843U

_ ” ~ .

50 Ypox-uccneoosanue "Hszyuenue ceoucgw a71eK . Bu6uorexa IJOK
mpomaznurzmbzx B0JIH C NOMOWBIO MOOUTLHO20 https://m.edso.ru/fOb38c4
menegona

60 Pemenne 3a1a4y Ha onpe/eieHne YacTOThl U 1 bubmmoreka [JOK
JUTUHBI DJIEKTPOMAarHUTHOW BOJIHBI https://m.edsoo.ru/ff0b3aea

61 DnexTpoMarHuTHas npupoja ceera. CKopocTb 1 bu6muoreka [JOK
cBera. BonHOBBIE cBOMCTBA cBETA https://m.edsoo.ru/ffOb3c5c

CBeToBbI€ SIBJICHHUS 15

62 Hcrounuku cera. [Ipsmonunelinoe pacnpo- 1



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
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https://m.edsoo.ru/ff0b3c5c

cTpaHeHue cera. 3arMeHust Connua u JIyHsl

63 3akoH oTpaXkeHUs cBeTa. 3epkaia. Pemenue 3a- bu6moreka LIOK
Jlay Ha IPUMEHEHHE 3aKOHA OTPAXKECHUS CBETA https://m.edsoo.ru/ff0b3f2c
bubnunoreka LIOK
64
[IpenomiieHue cBeTa. 3aKOH MPETOMIIEHHSI CBETA https://m.edsoo.ru/ffOb444a
[TonHoe BHyTpeHHEe oTpakeHue cBera. Mc- Bu6uorexa LIOK
65
:%J;Ifls;:?fpfxngg;g;z;:fpeHHerO OTpaKCHHA https://m.edsoo.ru/ff0b4206
Jlabopamopuas paooma Ne8' Hccnedosanue
66 3a8UCUMOCIU Y21 RPEIOMIAEHUS CEEM 08020 bu6moreka LIOK
Jiyua om yena nadeHusn na zpanuye "'6030yx- https://m.edsoo.ru/ffOcOa7e
cmekno""
VYpox-xongepenyus "Hcnonvzosanue noinozo Bu6morexa LIOK
67 - -
HIMDENHEz0 OMPANCENu; Coemosoou, on Ptpsiim.edson rufff0b4664
68 JIunzel. OnTUYecKas CUIa JTUH3EI
bubmmnoreka HOK
69 [TocTpoeHne U300paKEHNI B JTMH3aX _ 1
https://m.edsoo.ru/ffOc0f4c
Jlabopamopnas pabomahNe9 "Onpedenenue Bu6morexa [IOK
70 7]
?006’2);;[1003 5;;271227,"” 1 ONMUTECKOW ClLvt https://m.edsoo.ru/ff0cOe2a
71 Ypok-kongpepenyus "Onmuueckue 1unzoguvle
npubopwv”
bubnunorexa LIOK
72
I'ma3 xak ontuveckas cucrema. 3peHue https://m.eds00.ru/ff0c12a8
73 VYpox-xonpepenyus "/echexmuot 3penus. Kax
coxpanumu 3penue"
Paznoxxenue 6enoro csera B ciekTp. ONbITHI BuGmiorexa LIOK
74
;I;?;:;zﬂC;c;faeHHe CHEKTPATLHEIX HBETOB. https://m.edsoo.ru/ff0cl144c
75 Jlabopamopuas pabomahNe9 "Onvimut no pas- bubnuorexa [JOK



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
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JI0JICEHUI0 Denlo2o ceema é CneKmp u 60Cnpu-
AMUI Yeema npeomemos npu ux HadarwoeHuu
yepes ysemoeswie huibmpuot"’

https://m.edsoo.ru/ff0c1550

76 Ypok-npakmukym "Bonnoswie ceolicmea ceema. 1 bubnuorexa [IOK
oucnepcus, unmepghepenyus u ougpaxyus” https://m.edsoo.ru/ff0c1672
K 17 bubnuorexa [IOK
BAHTOBLIC SBACHIT https://m.edsoo.ru/ff0c18ac
77 OmnbiTel Pesepdopna u mumanerapaas Mmoaens 1 bubnuoreka [IOK
aToMa https://m.edsoo.ru/ff0clal4
bubnuoreka [IOK
7
8 [Toctrynatel bopa. Monens atoma bopa 1 https://m.edsoo.ru/ffoclbda
79 VcnyckaHue 1 TIOTJIONICHHE CBETa AaTOMOM. 1
KBanTel. JInHelHyaThIe CIIEKTPHI
80 Ypok-npakmuxym "Habarooenue cnekmpos uc- 1 bubnuorexa LIOK
nyckanus" https://m.edsoo.ru/ff0c2126
81 p . 1 bubmmoteka IIOK
VIHOAKTHBHOCTD H €€ BHAM https://m.edsoo.ru/ff0c1c58
g2 C i 1 bubnuoreka [{OK
TpOeHHEe aTOMHOTO siipa. HykiioHHas Moenn https://m.edsoo.ru/ffocld7a
83 PaivoakTuBHEIE TpeBpanienus. M30Tomsl 1
84 Pemenue 3aa4 o teme: "PagnoakTuBHBIE ITpe- bubmmotexa [IOK
1
BpauieHus" https://m.edsoo.ru/ff0c1e88
85 [Tepuon monypacnanga 1
86 Vpox-kougepenyus "Paduoaxmusnvie usnyue- 1 bubnuorexa [IOK
HUsL 8 npupooe, meouyure, mexuvuxe" https://m.edsoo.ru/ff0c223e
g7 SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsi- 1
JIOBOT'O U MacCOBOTO YHCET
88 DHeprus cBA3M aTOMHBIX sijiep. CBs3b Macchl U 1 bubmuoteka [IOK

SHEPrUMu

https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

bubnunoreka LIOK

89 Perenue 3anau o teme "Snepueie peakiuu" 1 httos://m.edsoo.ru/ff0c2572
90 Peaknuu cunrtesa u nenenus siaep. Mcrounuku 1 bub6nmmoreka [IOK
sHepruu CoJiHIIa U 3BE3]T https://m.edsoo.ru/ff0c2a22
Ypok-konpepenyusa "Aoepnas snepeemuxa. Bu6morexa LIOK
91 eticmeus paouoaxmueHbix usay4eHutl Ha HCu- 1 1 https://m.edsoo.ru/ff0c2b30
evie opeanuzmvl” T '
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe Bu6uorexa IJOK
92 "DJIEKTPOMArHUTHOE TOJIE. DIEKTPOMArHUTHBIE 1 httos://m.edsoo.ru/f0c2c52
BoJIHBI. KBaHTOBBIE sIBIICHUS" T '
Konmponvnaa paboma Ne3 ""Inexmpomac- BuGmorexa [IOK
93 HUmMHoeE noe. INeKmpomazZHumHble 6ONHbI. 1 https://m.edsoo.ru/ffoc2d6a
Keanmoesvie aenenun'’ T '
. bubnunoreka LIOK
TosTopuTensHo-0d00maromuii Moy 3 https://m.edsoo.ru/ff0c2e82
o | Tomopemme dobmemse Poneme o | Bumore LOK
" https://m.edsoo.ru/ff0c3044
ITPOLIECCHI
[ToBTOpenue, o6o0EeHne. Perenne pacueTHBIX
95 1 KadecTBeHHbIX 3a1a4 no teMe "KII/] anekTpo- 1
YCTaHOBOK"
96 [ToBTOpenue, o600menne. Pabora ¢ Tekctamu 1
no Teme "KBaHTOBas u siepHas Gpusnka'
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 96 27



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka: 7-i kiacce: 0a30BbIN YpOBEHb: yueOHHUK, 7 kiacc/ [lepeimkun .M.,
NBanoB A.U., AkuronepHoe obmectBo «M3narensctBo «lIpocBemenue»

» ®usuka: 8-i knacc: 6a30BbIN ypoBEHB: yueOHuUK, 8 kiacc/ [lepsimkun M. M.,
WBanoB A. U., AkiimonepHoe obmectBo «M3aarensctBo «IIpocBemienner

» Gusuka: 9-i knacc: 6a30BbIM ypoBeHb: yueOHUK, 9 kiacc/ [lepoimkun U. M.,
I'yrauk E. M., UBanoB A. U., Iletpoa M. A., AkuronepHoe o6miecTBo «I3ma-

TCIBCTBO «HpOCBGHleHI/IG»

METOIUYECKHUE MATEPHUAJIBI U151 YUUTEJISA

®dusuka. 9xi1. Meroauy. nocobue k Ileppimikuny I'ytHuk 2016 -224c¢

dusuka. 8 kmacc. Meroanueckoe nmocooue / H. B. ®unonosuu. — M. : JIpoda,
2015. — 208 c.

®dusuka. 7 k1. Meroguueckoe rmocooue / H. B. ®unonosuy. — 2-¢ us., crepeo-
tumn. — M. : Jlpoda,

2015. — 189, [3] c.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-95ff-

0800200c9a66/
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