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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEero o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTEIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHOi paboueil mporpaMMbl BOCIIMTAHUS U
Konnenuuu npenogaBanus yueoHoro npeameta « Ousmkay.

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BAaTENbHOW MPOTPaMMBbl, MPEICTABICHHBIX B
OI'OC 00O, a takxe ¢ yuetoM (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
KOHIICTIIINY TIPETIoAaBaHus yaeOHOTro npeamera «Dusnukay.

Conmepxanne mporpamMmbl 1O (U3WKE HANpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaAMOTHOCTH OOYYAIOIIMXCS W OPTaHU3AIUI0 H3YYCHHS
Gu3NKH Ha NEATEeIHPHOCTHOW OCHOBE. B mporpamme mo ¢u3HMKe YYUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuiik I'OC OO0 k
TUTAHUPYEMBIM JINYHOCTHBIM M METAINPEJIMETHBIM pe3yiIbTaTaM OOYUYCHHS, a TAKKE
MEXIIPEJIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBAeT pacrpeeieHre yueOHoro Marepraia
1o rogam o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIHHOCTD
U3Yy4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCpKaHUS U
y4eTe BO3PACTHBIX OCOOEHHOCTEN 00yUYaronuXxcsl.

[Iporpamma 1o ¢usmke pazpaboTaHa ¢ IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, MOCKOIBbKY (pH3udYecKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUI,
U3y4aeMbIX XUMHEH, OMooruei, acTpoHOMHEH B pusznueckoit reorpadueii, BHOCUT
BKJIaJ B €CTECTBEHHOHAyUHYI0 KAapTHHY MHpa, MPEJOCTaBiseT Haubosee sCHbIC
o0pasipl MPUMEHEHHUsSI HAYYHOTO METOJAa MO3HAaHMs, TO €CTh CI0Cc00a MOTydYeHHUs
JOCTOBEPHBIX 3HAHHUM O MUpE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro OOpa3oBaHHSA B CTPYKTYpE OOIIETO
o0pa3oBaHUsA COCTOMT B (POPMHPOBAHHM E€CTECTBEHHOHAYYHOW TIPaMOTHOCTU H
MHTEpeca K HayKe y 00y4Jarouuxcs.

N3yuyenne ¢usmkn Ha 0a30BOM ypOBHE TMPEAINONaracT OBJaJCHUE
CIIEYIOIUMHU KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBICHMUS,

e OIICHWBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO MCCIICIOBAHNUS;



HHTCPHPETUPOBATH JaHHBIC U NCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA AJIA
IMOJYUYCHHA BLIBOOOB).

Henu wu3yueHuss ¢GuU3MKK Ha YPOBHE OCHOBHOro oOmero oOpa3oBaHMs
Olpe/eNicHbl B KOHIICTIMU TpenojaBaHus ydeOHoro mnpenmera «Dusmka» B
oOpa3oBarenbHbIX opranu3auusx Poccuiickoit ®enepanuu, peamu3yronmx
OCHOBHBIE 00111€00pa30BaTEIbHbBIE TPOTPAMMBI.

Henu uzydyenust Gu3nKu:

NPHOOPETCHHE WHTEpeca M CTPEMJICHUS OOYYAIOIIMXCS K HAyIHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHEC WX HWHTCIUICKTYaJIbHBIX M TBOPYCCKHUX
CIIOCOOHOCTEI;

pa3BHUTHE NPEJICTABIICHUN O HAYYHOM METOJIe TTO3HAHUS ¥ (DOPMHUPOBAHUE
UCCIICIOBATEIBLCKOTO OTHOIICHHUS K OKPY)KAIOIUM SIBIICHUSIM;
dbopMHpOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yUCHHS
OCHOB CTPOCHHMSI MaTepuu U (QyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEJACTABICHUNH O POJU (U3WKU IS Pa3BHTHS JIPYTHUX
€CTCCTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHMA O  BO3MOXHBIX  cdepax  Oymyien
podecCHOHATBHOM JIeITeILHOCTH, CBSI3aHHOW C (DM3MKOM, IMOATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HAIPaBJICHHUH.

I[OCTI/I}KGDHI/IG OTHUX ueneﬁ ImporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOTI'O
O6I.IIGFO 06pa30BaHI/IH oOecrneunBaeTCs PCHICHUCM CIICAYIOIIUX 3a1da4:

npuoOpeTeHre 3HAHWM O JUCKPETHOM CTPOCHHMU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, DJIEKTPUYECKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHUN OMHUCHIBATH U OOBACHATH (PU3HUECKUE SBICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pENICHHS NPOCTCHINMUX pacyeTHhIX 3amad C
UCIIOJIb30BaHUEM bu3IUecKnx MOJIEIIeH, TBOPUYECKHX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BHUTHE YMEHUIN HAOIIOJATh MPUPOJIHBIE SIBICHUS U BBITIONHATD OIBITHI,
nabopaTopHbie  pabOTBI M JKCHEPUMEHTAIbHBIE HUCCICIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MH(popMarmen GU3MIEeCKOro COAEpKAHUS,
BKJTFOYast MH()OPMAIUIO O COBPEMEHHBIX JOCTHKEHUAX (PU3MKU, aHATIU3 U
KPUTHUYECKOE OlICHUBaHNE MHPOPMAIINH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATEHOMN IS TEIBHOCTH, CBI3aHHBIMU
¢ ¢uU3NKOW, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUSAX (U3HUECKON HAYKH.



OO611ee yncio YacoB, PEKOMEHAOBAHHBIX JUIsl U3YyYEHUs! PU3UKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hezeno), B 8 kiacce — 68
yacoB (2 yaca B Heaenmwo), B 9 kmacce — 102 vaca (3 waca B HEHEIO).

[Ipennaraemslii B mporpaMMe no (pu3HKe MepedyeHb JabopaTopHbIX padoT U
OTBITOB SIBJISIETCSl PEKOMEHJIATEIbHBIM, YUUTEIh JI€TAET BHIOOP IpPH MPOBEICHUU
7ab0paTOpHBIX PAa0OT M ONBITOB C YYETOM HHAMBUAYAJIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUcKa 3KCIEPUMEHTANbHBIX 3aJaHHM, MpeiaraeéMblx B pamKax
OCHOBHOT'0 F'OCY/IapCTBEHHOI0 YK3aMEHA 110 (PU3UKE.



COIEPKXAHUE OBYYEHUA

7 KIIACC
Pu3uKa 1 e€ poJib B IO3HAHMU OKPYKAKIIEr0 MHPA.

®usuka — Hayka o npupoze. SIBinenus npupoaspl. DPU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIIEKTPUUYECKNAE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenUuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepennit MexxayHapoaHasi cicTeMa €IMHUIL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT TPUPOLY.
EcTecTBeHHOHAYUYHBIM METOJ] TO3HAHUA: HAOJO/EHHE, IMOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HaboaeMoro sBieHus. Onucanue GU3NUecKUX SIBICHUN C TOMOLIBI0 MOJIENeH

Jemoncmpayuu.

1. MexaHH4YeCKUE, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usnueckre TpuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U (GPOBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHue EHbI IeEeHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.

2. H3MepeHune pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTU U TBEPAOTO TEA.

4. OrmpeneneHue pazMepoB MaJIbIX TEJL.

5. M3mepeHue Ttemneparypbl IIpM IOMOIUM YKUJIKOCTHOI'O TEPMOMETpA U

JaTYrKa TEMIEPATyPHI.

6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIE, YeM OOJIbIe BHICOTA
IycKa.

IlepBoHa4YabHbIC CBEJACHUA O CTPOCHUH BelleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OImbITHI,
JOKa3bIBAIOINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBfA3b CKOPOCTH JIBHJKEHHSI YacTUL[ C
TeMIiepatypoil. bpoyHoBckoe nBwkenme, auddysus. BzanmMmoaelicTBue YacTHIl
BEILIECTBA: IPUTSKEHUE U OTTAIIKMBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME Ia30B, KUJIKOCTEM M TBEPABIX
(KpUCTAIIIMYECKUX) Tell. B3auMoCBsA3b MeXAy CBOWCTBAMM BEIIECTB B Pa3HbBIX
arperaTHpIX COCTOSHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpauuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysumn.



3. HaGOmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WUIHU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophule padomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psAloB (C  HMCHOJIb30BAaHUEM

doTtorpaduii).

2. OnbITHI IO HAOJTIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUII MOJICKYJISIPHOTO MPUTSIKEHUS.

JIBuKeHMe U B3auUMOAeiCTBHE TeJl.
MexaHnnyeckoe [BUXKEHHE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOpPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuer mytu u
BPEMEHU JIBUKEHUS.
SBneHne wHepUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBMOXKEHUsI Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHUIIE
o0beMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojielcTBusi Ten. Cuna ynpyroctd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ OMOIIBIO IUHAMOMETpA. SIBJICHUE TATOTCHUS U CUJIa
TsokecTd. Cuia TSKECTH Ha Apyrux IuaHerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHoxelicTByromas cui. Cuia TpeHHs.
TpeHue CKoIpXKEeHNs U TpEHHE NOKOos. TpeHue B MPUPOJI€ U TEXHHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUYKEHUS Tea.
2. H3MepeHHe CKOPOCTH NMPAMOJIUHENHOTO ABUKEHHS.
3. HaGmronenue siBjeHUs HHEPIIUH.
4. HabGnroneHre U3MEHEHHS CKOPOCTH IIPH B3aUMOJICHCTBHUH TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJIEHCTBUIO TEI.
6. Clio)eHHEe CUJI, HalPaBJICHHBIX IO OJHOM MPAMOIl.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapHvKa B KUJKOCTH,
MOJIEIN DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpenenieHre CpeHEW CKOPOCTH CKOJbXKEHUA Opycka WIHM IIapuKa I0
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTH pacTskeHus (Aedopmanui)
MPY>KUHBI OT MPUIOKEHHON CUIIBI.

5. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOUIUXCS TOBEPXHOCTEM.

/laBJieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUS AaBieHUs. JaBneHue rasa.
3aBUCUMOCTb JaBJICHMsS Tra3a OT oObema, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMM M razamu. 3akoH llackama. ITneBmaTmueckue
MaluHbl. 3aBUCUMOCTb JAaBJIEHUS JKUIKOCTU OT TiyOuHbl. ['mapocratmueckuid
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. Omnbit Toppuuennu. M3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJI€HUsI OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOTrO TABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxoniaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

CooOmatoruecs cocy/bl.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTb BBITAJIKMBAIONIEH CUITBI OT 00BbEMA MOrPYKEHHOM YacTH Teja

Y TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YCIOBHE IJIaBaHUA TEJ: TUIABAHUE UITW NTOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOUIEHHUS MIIOTHOCTEN TEJa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHMOCTH Beca Telia B BOJIE OT 00bEMa MOTpyKEHHOM B
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AKUJKOCTh YaCTHU TeNa.
2. OmpeneneHue  BBITAIKMBAIOMICH  CWIbI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTh.
3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHIIBI, JEUCTBYIOIIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.
4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAIKUBAIOWIEH CHIIBL,
NENUCTBYIONIEH Ha TEJO B )KUJIKOCTH, OT 00BbEMA MOTPYKEHHON B JKUJIKOCTh
YAaCTH TEJIA U OT IUIOTHOCTH KUJKOCTH.
5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30NOABEMHOCTH.
PaGoTra u MOIIIHOCTH. DHEPrHUsl.
Mexanunueckasi pabota. MOIIIHOCTb.
[IpocThie MexaHW3MBI: pblYar, OJOK, HAKIOHHAas TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [I[puMeHeHue npaBuia paBHOBECHS phluara K 0JI0Ky. «3010Toe



npaBuiio» Mexanuku. Koaddunnent nonesnoro neiicteus (nanee — KI1/1) mpocTteix
MexaHu3MOB. [IpocThie MeXxaHU3MBI B OBITY U TEXHHKE.

Mexanudeckass »Heprusa. KunHernueckas ¢ TNOTEHUUANbHAs SHEPIUs.
IIpeBpamieHne 0OTHOTO BHJIa MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPrUu B MEXaHUKE.

Jemoncmpayuu.

1. [IpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padomot u onvimot.

1. Omnpenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBH)KEHUH TeJia 110

TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycinoBHil paBHOBECHS pbluara.
3. Usmepenue KIIJl HaKIOHHOM MIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

TemioBbie siBJCHMS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mogenu TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, XKUIKOCTEH U
TBEPIBIX TEJI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmaunBaHue U KanWUISIpHBIE siBJIeHUA. TemIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUKCHUS
gactull. BHyTpeHHsss sHeprus. CnocoObl H3MEHEHUsS BHYTPEHHEH SHEpruu:
TEeIIonepeada u coBepiieHre padboTel. Buasl Teronepenayn: TeIIONpoBOIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KomngectBo Temnorel. YaenpHas TEIUIOEMKOCTH BEIIECTBA. [emI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeIioBoro Oamanca. IlmaBnenue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpa3zoBanue u koHaeHcauus. Mcnapenue. Kunenue. YiaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTk Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TeIIOTa CrOPAHMUSL.

[Ipunuunsl padotel TemnoBeix aABurateneid KIIJ[ TtemmoBoro asurartens.
TernoBbele IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpauuu.

1. HaOmronenune OpOyHOBCKOTO JABUKEHUSI.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmionenue siBjeHui cMaurBaHUS U KalTWUISIPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Bunabl Teronepenaym.

OxnaxxaeHue npyu COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGroieHre nocTossHCTBA TEMITEpaTyphl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Ornpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJIICHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEpaTyPHl.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3ylibTaTe
TEIIoTIepeIau U pabOThl BHEIITHUX CHIIL.

HccnenoBanue siBICHUS TEIIOOOMEHA IIPU CMEIIMBAHUHU XOJOJHOW H
ropsiueu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJI000OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucrnapeHus.

OrnpeneneHne OTHOCUTEILHOMN BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

DJleKTpUYeCcKre U MATHUTHBIE SIBJICHHUS.

Onektpuzauust Tena. JBa poma anekTpuyecKkux 3apsiioB. B3aumoneiicTBue
3apspkeHHBIX  Tenl. 3akoH KynonHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPS0B U PACCTOSHUS MEXTY TeIaMu).

Onekrpruueckoe mnoisie. Hanpsox€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3UILMH IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOIHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHEHMUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
NcTtoyHuKkM MOCTOSSTHHOTO TOKa. JIeMCTBUS AIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
115t yaactka uend. [locienoBaTenbHoOE U apalIeIbHOE COETUHEHUE TPOBOJHUKOB.

PaGora w MoONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpuuecKue ey U MOTPpeOUTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTtostHHBIE MAarHUTHl. B3anMo1€ICTBUE TOCTOSTHHBIX MArHUTOB. MarHuTHoe
rmoje. MargauTHoe mojie 3eMJIM M €ro 3HauyeHHWe Ui Ku3HH Ha 3emiie. OImbIT
Opcrena. MarauTHoe moJie 3IEKTPUUEeCKOoro Toka. [IlpumeHeHue 3J1eKTpoMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJIA HAa TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE  DJIEKTPOABUTATENEd B  TEXHUYECKUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

OnbiTel Papajies. SBneHue 3aeKTpoMarauTHOW uHAyKIMU. [IpaBusno Jlenua.
DIIEKTpOreHepaTop. CriocoOmI MOJTyYEHUSI AIEKTPUYECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJl.
YCTpONCTBO U JEUCTBUE IIEKTPOCKOIA.
DJIEKTPOCTATUYECKAS UHTYKITUA.
3aKOH COXpaHEHUS JICKTPUUECKUX 3apsI0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToyHrnKkn NOCTOAHHOTO TOKA.
JIecTBUA 3IIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb111 pa3psa.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTO HANPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUM.
. BzaumopencTBue noCTOSTHHBIX MAarHUTOB.
. MozenrpoBaHrue HEBO3MOKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
. MoaenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlencTBuEe MarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue sABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHH.

Omnerter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBEHMS.

DIIEKTPOTe€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomot u onvimot.

1.

o u A~ W

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiThl MO HAONIOMCHUIO JJICKTPU3AMH TEN HWHAYKIUEH | TpHU
CONPUKOCHOBEHUHU.

HccnenoBanne ACHCTBUS DJICKTPUYECKOTO IIOJISI HA TPOBOJHHKU U
JTUDJICKTPUKH.

COopka 1 poBepKa pabOThI AJICKTPUICCKOH IIETTH MTOCTOSTHHOTO TOKA.
M3mepeHre 1 peryMpoBaHue CUJIbI TOKA.

N3mepeHre u peryupoBaHre HATIPSHKCHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 pPe3UCTOp, OT
COTIPOTHBJICHUS PE3UCTOPA U HAMPSDKCHUS HA PE3UCTOPE.

OMBITHI, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTD AIEKTPUUIECKOTO
COTNIPOTHBJICHUSI TIPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAM TIOTIEPEUYHOTO
CEUYEeHUs U MaTepHaa.

IIpoBepka mpaBmiia CIOXKEHHS HANPSHKEHUM TPU TIOCIIEIOBATEIIBHOM
COCMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia 1jisg CHJIBl TOKa MNMPU MapaJlJIeIbHOM COSTUHCHUH
PE3UCTOPOB.

Omnpenenenue padoTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3ucTop.
OnpeneneHne MOIMHOCTH JJEKTPUYECKOTO TOKA, BBIICIAEMONW Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WYIIETO Y€pe3 JAMIIOYKY, OT
HaIpsSKEHUS HA HEW.

Onpenenenue KIIJ{ narpeBatens.

HccnenoBanre MAarHUTHOTO B3aMMO/ICHCTBHSI TIOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO TIOJISL IOCTOSTHHBIX MAarHUTOB MPHU X 00beTMHEHNUN
U pa3/eIICHAN.

HccnenoBanne nelicTBUS SIEKTPUISCKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneITBI, JIEMOHCTPHUPYIONIUE 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUS
KaTYIIK{ ¢ TOKOM ¥ MarHuTa OT CHJIBI TOKA W HATIPABIICHUS TOKA B KaTYIITKE.
N3yuenune neiicTBUS MarHUTHOTO TOJIS HA TIPOBOJTHHUK C TOKOM.



19. KoHCTpyHpoBaHue U U3y4eHHe padOoThl AJIEKTPOABUTATEIS.
20. M3mepenne KII/I anexTpoaBUratenbHON yCTaHOBKH.
21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMU:
HCCIICIOBAHUE H3MEHCHUM 3HAYEHHUs W HaNpPABICHUS HWHAYKLMOHHOTO
TOKA.
9 KUIIACC

MexanuuyecKkue siBJICHUSsI.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHWYECKOTO JIBUKEHHs. PaBHOMEpHOE NpsSAMOJIMHENHOE
nBrkeHne. HepaBHOMepHOEe mpsiMosinHEHOE nBHKeHHE. CpenHsass U MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mpsiMojinHelHoe JBuxkeHue. (CBoOoaHOE
nagenue. OnbiTel ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKPY>KHOCTH. Ilepron m wactora oOpalieHwus.
JIuneliHas v yrioBasi CKOpocTu. LleHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH HeroTtoHa. Bropoit 3akoH Herorona. Tperuit 3akoH HproTroHa.
[TpuHIUI CyNEepno3ULINU CUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHHUSI IOKOs1, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nafgeHud. JBmxkenue mianer Bokpyr Connua. IlepBas kocmmuueckasi CKOPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue matepuanibHOM TOYkH. AOcConoTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue umiynbsca. UMmoynbe cuibl. 3aKOH COXpaHEHUS
uMIlyJibca. PeakTuBHOE IBHKEHUE.

Mexannueckass paboTra W MOITHOCTh. PaboTa CHII TSKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEPruu U padboThl. [loTeHIManbHas SHEPTHUS TeNa, TOJIHIATOTO HaJ
ITOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUMU.

Jemoncmpauuu.

1. HaGmronmenne MeXaHWYECKOTO ABMKCHHS TE€Ja OTHOCUTEIHHO Pa3HBIX TEI

OTCYETA.
2. CpaBHeHHME MyTe€d W TPACKTOPUM NBUKEHHUS OAHOTO M TOTO XKE Tela
OTHOCHUTEJIBHO PA3HBIX TEJ OTCUETA.
N3mepenne CKopoCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JBHKEHMUS.
4. HccienoBanne Npu3HAKOB PABHOYCKOPEHHOTO JBHIKCHUS.
HaGnronenue nBuxeHus Tela 1no OKpy>KHOCTH.



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

HaGmronenne MmexaHu4eCcKuX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» rpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tela U JCUCTBYIOIIEH Ha HETO
CHUJIBL.

HaGmtonenue paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

IIepenaya umiynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBaHus SHEPTUU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMNyJbCa MPU HEYNIPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHue UMMyJbca npu adCOMOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmtoneHne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUM MPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHWUYECKOW SHEPTUM MPU IBUKECHHUM TEJa MOJ1 1EHCTBUEM
PY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KoncTtpyupoBanue Tpakra Jjisi pa3roHa W JajdbHEUIEro PaBHOMEPHOIO
JBIDKCHUSI IIIAPUKA WU TEJICKKHU.

Omnpenenenue cpeaHed CKOPOCTH CKOJIBXKEHUs Opycka WIM JBUKCHUS
[IapHKa [0 HAKJIOHHOM IJIOCKOCTH.

Onpenenenue yCKOpeHHsI Tena IMPU PABHOYCKOPEHHOM JBUKEHUU IO
HAKJIOHHOM TIOCKOCTH.

NccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHM IPH PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka TrUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJbHON CKOPOCTHM NYTH OTHOCSTCS KakK psAd HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenencaue ko3P hUIMeHTa TPSHUS CKOJIBKEHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue pabOTHI CHIIBI TPEHUSI TP PABHOMEPHOM JIBMKEHUU Tea Mo
TOPU30HTAIBHOM MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH TMpU NOABEME TIpy3a C
WCIIOJIb30BaHUEM HEMOJIBUKHOTO U MOJABUXKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUS SHEPTUU.

Mexanuyeckue KoJie0aHusl U BOJIHBI.



KonebarenpHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: IEPUO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpYKUHHBIA MasTHUKU. IIpeBpainenue
SHEPruu MpH KOJIeOATEIHHOM JBUKEHUU.

3aryxaromue — koneOaHus.  BolHyxzneHHole — KojeOanus.  Pe3oHaHc.
Mexannueckue BonHbL. (CBONCTBA MEXAaHMYECKMX BOJH. I[IponmoneHble U
[IOIIEpEeYHble BOJHBI. JlJlMHA BOJIHBI U CKOPOCTh €€  paclIpOCTPaHECHUS.
MexaHnyeckue BOJIHbBI B TBEPIAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3BykKa U BbicoTa TOHa. OTpaxenue 3Byka. MHPppa3Byk u
yJIbTPa3ByK.

Jemoncmpayuu.

1. HaGmonenune koneGaHuii Ten MmojJ JIEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
YIPYTOCTH.

Ha6monenue konebanuii rpy3a Ha HUTH U Ha TPy KUHE.

HaGnronenue BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

Pacnipoctpanenue mpoI0JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).

HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI pEe30HAHC.

Jlabopamopnuie padbomot u onvimot.

1. OmnpeneneHue YacToThl W Mepuojia KojJeOaHWH MaTeMaTH4eCKOTro
MasTHHUKA.
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2. Ompezenenne 4acTOTHI ¥ Miepruoa KoueOaHui MPY>KMHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCHUMOCTH TepHUoja KOJeOAHUN MOABEIICHHOTO K HUTU

rpy3a OT JJIMHbI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH TEpHO/Ia KoJieOaHU MPYKUHHOTO MasiTHUKA

OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil Tpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCMMOCTh TEepuoAa  KoyieOaHUU
IPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. M3mepeHne ycKopeHusi CBOOOTHOTO TafCHUSI.
JIEKTPOMATHUTHOE I10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DONEeKTPOMArHUTHOE  MOJie.  DIIEKTpOMarHuTHele  BodHBL.  CBoiicTBa
ANEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Fcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.

DOneKkTpoMarHuTHasi npuponaa ceera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBETa.

Jemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.



Jlabopamophule padomot u onvimot.
1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO
TenedoHa.
CgBeTOBbBIC SIBJICHUS.

JlyueBas  Mmopmenbp  cBera.  Mcroynukm — cBera.  lIpsaMonuHeinHoe
pacnpoctpanenue cBeta. 3atMeHusa ConnHua u Jlynsl. Otpaxkenue cera. [lnockoe
3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBeta. 3akOoH MpenomieHus cBera. IlonHoe BHyTpeHHee
OTpakeHue cBeTa. VCcnonb30BaHME TOJMHOTO BHYTPEHHETO OTPaXEHUs B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xon nydent B muH3e. OnTuyeckas cuctema (poroarnmapara, MUKPOCKOIA
u Teneckona. ['na3 kak ontuueckas cucrema. biiM3opykocTh U 1albHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxkeHue
CIIEKTpaJbHbIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpsAmMosMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tonyuenue n300pa>keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJax.

[Ipenomiienue cgera.

Onrtryeckuil CBETOBO/I.

Xop ydelt B coOuparomieu JuH3e.

XoJ Jiyueu B pacCEeHBarOIIECH JIUH3E.

[Nony4yenue n3o0paxeHnit ¢ TOMOUIBIO JHH3.

[TpuHuun necTBus GoToanmapaTa, MUKPOCKOIIA M TEJIECKOTA.

10. Monens riasa.

11. Paznoxxenue 6emoro cBeTa B CEKTP.

12. [lomy4yenue O0enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamophuie pabomot u onvimot.

1. UccnenoBanue 3aBUCHMMOCTH yIJla OTPa)KEHUS CBETOBOTO Jiyda OT yrja
HaJICHUS.

2. W3yuenue xapakTepuCTUK M300paKEHUS MPEAMETA B INIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCMMOCTH yIJia MPEJIOMIJIEHUSI CBETOBOIO Jiyda OT yria
MaJIeHNs Ha TPAHUIIE «BO3AYX—CTEKIIO».

4. Tlomydenne N300paKEHUM C TIOMOIIBIO COOUPAIOIIEH JIMH3BI.
Onpenenenue (GHOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cCOOMparouen
JUH3BL.

6. ONBITHI IO PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnpITBl IO BOCHPHUATHIO I[BETa MPEAMETOB MPHU UX HAOIIOJCHUH Yepe3
LIBETOBBIE (PUIBTPHI.
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KBanToBbI€e siBJICHHS.

Omneitel Pe3epdpopna u minanerapHas Mojenb atoma. Mogens atoma bopa.
Ucnyckanue u nornonieHue ceeta atomoM. KBauTel. JInHeiyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOEHHUE aTOMHOTO
anpa. HykimoHHas wmoxaens aroMHoro sapa. HMsoronbsl.  PagmoakTtuBHBIE
npespaienusd. [lepuoa nonypacnaga aTOMHBIX JIEp.

SnepHble peakuuu. 3aKOHBI COXpPaHEHUS 3apsAOBOTO U MACCOBOIO YHCEIL.
OHeprusi CBsi3M aToMHBIX sifep. CBsi3b Macchl M 2Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sueprun CosiHIIa U 3BE3].

Anepnas sHepretuxa. J[eMCTBUS pPaJMOAKTUBHBIX H3JIYYCHUN Ha JKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3yYEHUS U MOTJIONIEHUS.

2. CrmekTpbl pa3Iu4yHbIX Ta30B.

3. Cnektp Bojopoja.

4. HaOmonenue TpexoB B kamepe BuuibcoHa.

5. Pabora cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznydeHus NpupoHbIX MUHEPAJIOB U MPOJAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccrnenoBanue TpPEKOB: U3MEPEHHE HHEPTHUM YaCTULBI 110 TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-0000 1A AT MOTYJIb.

[ToBTOpUTETHEHO-0000MIAIONNN MOAYIH TIPEAHA3HAYCH /I CUCTEMAaTU3aIIH
1 0000IIIECHUS TTPEAMETHOTO COACPIKAHUS U OTBITA AEATCILHOCTH, PUOOPETEHHOTO
IpU M3YYEHUHM BCEro Kypca (pu3uku, a Takke sl MOJITOTOBKM K OCHOBHOMY
rOCYy/IapCTBEHHOMY SK3aMEHy MO (pu3uke uisi 00yJaronimxcs, BBHIOPABIIUX 3TOT
y4eOHBIN MpEeIMET.

[Ipu U3ydyeHHU JAHHOTO MOJYJISI PEANH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JeSITETbHOCTH, HA OCHOBE KOTOPBIX 00€CIEUNBACTCA JOCTHKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOEHHE HAYyYHBIX METOJIOB HCCIIEIOBaHUS
SBIICHUNA TPHUPOABl M TEXHHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUIECCKUE
SABJICHUSI, TPUMEHSIS TOJIyYeHHbIE 3HAHHUS, pelaTh 3ajJadyd, B TOM YHCIIE
Kaue€CTBEHHBIE U HKCIIEPUMEHTAIBHBIE.

[IpuHUMNIMANBHO AESATEILHOCTHBIN XapaKkTep TaHHOTO pa3/iesia peaanu3yercs 3a
CYET TOro, UTO OOYYAIOIIHECs BBIMOJIHSIOT 33JJaHUs, B KOTOPBIX UM IIPeJIaraeTcs:



Ha OCHOBE IIOJIYYCHHBIX 3HAHUN pacro3HaBaTb M HAy4yHO OOBACHATH
(u3nueckue SIBICHMS B OKpYXKaIOLEeH TPUPOJIE U OBCEIHEBHON KU3HU;

MCII0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM
YHUCJIE U1 MPOBEPKU THIIOTE3 U MOJIYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAYYHBIE OCHOBBI HamOOJEe BaXKHBIX JOCTH)KEHHM COBPEMEHHBIX
TEXHOJIOTMM, HAPUMEDP, NPAKTUYECKOTO HCIIOIb30BAHUS PA3JIMYHBIX NCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA IPEBPAILCHUS M COXPAHEHMS BCEX HM3BECTHBIX BUIOB
DHEPIHH.

Kaxmas w3 TemM [MaHHOrO MOAYJS BKJIKOYAET AKCIEPUMEHTAJIbHOE
uccienoBanre 0000IIaIero xapakrepa. Moaynb 3aBepliaeTcs MPOBEICHUEM
JTUArHOCTUYECKOM M OLEHOYHOM paboThI 32 KypC OCHOBHOT'O OOLIEro 00pa3oBaHMUs.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue ¢pu3MKM HA ypOBHE OCHOBHOIO OOLIEro 0O0pa30BaHMs HAMPABIEHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe uydenus puznku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONIME JIMYHOCTHBIE PE3yJIbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUSA:

- MPOSIBJIEHUE MHTEPECAa K MUCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTIKCHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTb K aKTUBHOMY yYacCTHIO B 00CYK/JICHUN OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HaHHE BAXKHOCTH MOPAITBHO-ITHUECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTPUATHE ICTETHUECKUX KadeCTB (PU3UYECKON HayKH: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHUSA:

- OCO3HAaHHE IIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUSI MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHW, BAKHEUIIEH COCTABIAIOIIECH
KYJIbTYpBIL;

- pa3BUTHE Hay4YHOU JOO03HATETBHOCTH, WMHTEpPEca K HCCIEA0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronosy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHOro o0Opas3a J>KU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BaXXHOCTH TMpaBWi O€30MacHOro TMOBEACHUS Ha
TPaHCIOPTE, HAa JAOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

- chopMUPOBAHHOCTH HaBbIKA PedICKCHH, MPU3HAHKIE CBOETO MpaBa Ha ONIHOKY
U TAKOT'O JK€ MpaBa y IPyroro 4eiaoBeEKa;

6) TPY10BOr0 BOCIIMTAHUS

- aKTUBHOE y4yacTHE€ B PEUICHUWU MPAKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U
COIMAIbHOM HANPABICHHOCTH, TPEOYIOLIMX B TOM YHCII€ U PU3HMUECKUX 3HAHUN;



e - HHTEpEC K MPaKTUUECKOMY H3yUYEeHUIO npodeccuit, CBSI3aHHbIX C (U3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHUEHTalUs Ha TpPUMEHEHHE (U3MYECKUX 3HAHUU I pEelIeHUs 3aj1ad B
o0JlacTi OKpy’Karouied cpenpl, MIAHUPOBAHUS TMOCTYNKOB M OLEHKH WX
BO3MO>KHBIX TTOCJICICTBUM JJIs1 OKPY>KAIOIIEH CpeIbl;

e - OCO3HaHME TJIO0ATBHOIO XapakTepa HKOJOTHUECKUX MPOOJeM U MyTeu ux
pelieHus;

e 8) ajanTanuM K M3MEHSIOIIMMCS YCJOBHSM COIHAJBHOH M NPUPOIHOM

cpenbl:
e - TOTPEOHOCTh BO B3aMMOJCWCTBUU TPU BBINIOJIHEHUU UCCICIOBAHUIA |
NPOCKTOB (hU3UYECKOW HAMPABICHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHHSIM
APYrux;
e - TIOBBINICHHE YPOBHS CBOCH KOMICTCHTHOCTH 4Yepe3 MPaKTHYECKYFO
JCSITeIIbHOCTb;

e - MOTPeOHOCTH B (OPMHUPOBAHUHU HOBBIX 3HAHUMU, B TOM 4Hciie POPMYyIUPOBAThH
UJIeH, MOHATHUSA, TUTIOTE3bI O PUBHUECKUX 00BEKTaX U SABJICHUSX;

e - OCO3HaHME NE(HUIHUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
buzuky;

e - [UJTAHMPOBAHME CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

e - CTpPEMJICHME aHAJM3UPOBATh U BBIABIATH B3aMMOCBS3H IPUPObI, 0OIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOIb30BAHUEM (PU3NUYECKUX 3HAHUM;

e - OIIGHKa CBOMX JCHCTBUM C yd4€TOM BIMSIHHMS Ha OKpYXKAaloOIIyI cpeny,
BO3MO’KHBIX ITT00AIBHBIX MTOCIIECTBUI.

METAINPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOCHHS POTpamMMBI 110 (PU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOydaromerocs OyayT copMHpOBaHB MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIE ICHCTBUS,
KOMMYHUKATHUBHBIC  yHHBEPCAJIbHbIE  Y4eOHbIE  JICUCTBHS,  PETYISITHBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue AeicTBUS:
e BBIIBIATh W XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB
(s1BIEHUI);
e YCTaHABJIMBATH CYIICCTBCHHBIM MPU3HAK KIacCCU(DHUKAIIMH, OCHOBAHUS IS
00001IeHNS U CPABHEHUS,



BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B pacCMaTpUBaeMbIX (haKTax,
TaHHBIX U HAOIIOJCHUIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBIICHHSIM;
BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBS3M NPU H3YyYCHUU (PUIUIECKHUX
SIBIICHUI U TIPOIIECCOB, JENaTh BHIBOABI C UCIIOJIB30BAHNEM € TyKTUBHBIX U
MHAYKTUBHBIX YMO3AKIIOUCHH, BBIABUTATh TUIIOTE3BI O B3aUMOCBSI3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITENTFHO BEIOMPATh CIIOCO0 pelieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJbKMX BapuUaHTOB peElIeHMs, BbBIOOp Hauboiee
MOIXO/ISIIIET0 ¢ YYETOM CaMOCTOSTENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbLCKNE JEHCTBUS:

UCITI0JIB30BATh BOIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT ITO3HAHNS;
IPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAHY OIBIT, HECIOAKHBIN
du3nuecKuii SKCHEpPUMEHT, HeOOIbIIOe HCCAeAOBaHHE (U3MUYECKOTrO
SIBJICHUSI;

OLICHMBaTh Ha TPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
NOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIM SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOJIOICHHUS], OTIBITA, UCCIICIOBAHUS;

IPOTHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI U 3aIpOChl TIPH MOUCKE U
orObope MH(pOpMAIIMU WM JaHHBIX C Y4ETOM TNPEIIOKEHHON ydeOHOM
dbuznveckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIBHYIO (GOpMY TIpEICTaBICHUS
uHbOpMAIMK W WUIIOCTPUPOBATh pEIIacMble 3aJaddl  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 X KOMOMHAITUSMU.

KommyHuKaTHBHBIE YHUBeEPcAIbHbIE YUeOHbIe 1eiicTBUS:

B X0/€ OOCYyXJeHHsI y4eOHOTO MaTepuala, pe3yiabTaToB J1ab0paTOpHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKITaeMOU TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIE HA PEIICHUE 3aJayd U TOJIepiKaHHe
0J1aro’kenaTebHOCTH OOIIEHUS;

COTIOCTABISITh CBOU CYXACHUS C CYXICHHSIMHU JPYTHUX YYaCTHHUKOB
Juanora, OOHaApYXKUBATh PA3IMYHE U CXOJICTBO MO3UIINN;

BBIP@YKaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;



MyOJUYHO MPEACTABIATh PE3yJbTaThl BBIIOJHEHHOTO (PU3UYECKOTO OMbITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHONW U UHAUBUAYAIbHOM
paboThI pU PEIIEHUH KOHKPETHON (PU3UUECKOI MpOOIeMBbI;

OPUHUMATh LEJIM COBMECTHOM NI€ATEIbHOCTH, OPraHU30BbIBATh ACHCTBUS
N0 €€ JMOCTWKEHHUIO: pACIpeNesaTh poJiM, OOCYXAaTh IPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMU WICHAMHU
KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PerysiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISBJIATH MPOOJIEMBl B JKU3HCHHBIX M YYCOHBIX CHUTYyaIUAX, TPEOYIOITUX
JUTSI pereHust (GU3NICCKUX 3HAHMH;

OpUEHTUPOBATHCS B  PAJNIMUYHBIX  MOAXOAAX MPHUHATHS  pelIeHUn
(MHIUMBUyaIbHOE, TPUHATHE DEIICHHUs] B TPyIMINe, MPUHSATHE pelIeHUuN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PellIeHUs GU3NUECKON 3a7auu WIIN
IUTAaHA WCCJIEAOBAHMS C YU4ETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PCIIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

JaBaTh A/ICKBATHYIO OLICHKY CUTYallUH M MpPEJiaraTh IJiaH €€ U3MEHEHUS;
OOBSCHATh TPUYMHBI  JOCTWKEHUSA (HEHOCTHIKEHHS) PE3yJIbTaToOB
JeSTEIBHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3nueckoro WMCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMii, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATHh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYrOro YeJI0BEKa B XOJ€ CIopa Uiu AUCKYCCUH Ha
Hay4YHYIO TEMY, IOHUMAaTbh MOTUBbI, HAMEPEHHUSI U JIOTHKY APYTOro;
pU3HABATH CBOE MPABO HA OMMUOKY MPH pPelieHn: (GU3NIECKHUX 3a7a49 WIN
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO APYroro.

HPEAMETHBIE PE3YJIBTATDBI



K xoHIy 00yueHusi B 7 Kjacce peIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHA: (PU3MYECKHUE U  XUMHYECKHE  SBIICHUA,
HaAO0JIIO/IEHUEe, SKCIIEPUMEHT, MOJIeNb, TUIOTE3a, €AMHMIBI (PU3HMUECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSIHUSI BeliecTBa (TBEpAOE,
KHUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBI)KEHHE (paBHOMEPHOE,
HEPABHOMEpPHOE, NPSIMOJUHENHOE), TPAEKTOPHs, PaBHOJAEHCTBYIOLIAS
cuna,  gedopmamus  (ympyras, IUIACTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyarh siBiaeHus (Auddys3us, TErI0BOE IBUKEHUE YacTHI] BEIIECTBa,
PaBHOMEpPHOE  JBWKEHHE, HEPABHOMEPHOE  JIBU)KEHUE,  HWHEpLUs,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPIBIX TEJN C 3AKPEIUIEHHOM OCHIO
BpalleHus, Nepeaya JaBiIeHUs TBEPAbIMU TEIaMU, )KUAKOCTIMH U ra3amu,
aTMoc(epHOE [aBlieHWE, IUIAaBaHHWE TeJ, MPEBPAILIECHUS MEXaHHYECKOU
SHEPIuM) MO ONHCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBIICHUS B MPUPOJIE:
IpPUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW M HEXKHBOU
OpUpPOJE, [EHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSHHE
aTMOC(EpHOTO J1aBJICHUs Ha KMBOW OpraHu3M, IJIaBaHUE pbIO, phluaru B
TEJIe YeJIOBeKa, MPU 3TOM MEePEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBIICHUN;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBICHHS, UCTIONB3YSI
¢duznueckre BeMMYuHbI (Macca, 00bEM, TNIOTHOCTD BELIECTBA, BpeMsi, MyTh,
CKOPOCTb, CPEIHASI CKOPOCTbh, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC TeEla,
cujia TpeHus, AaBjieHue (TBEPAOro Tena, KUJIKOCTH, T'a3a), BHITAJKUBAIOIIA
CWJia, MeXaHuueckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KO3(QUIMEHT TMOJEe3HOr0 JACUCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAaJbHAs SHEpPrusi), NIpU ONHCAHUU NPaBUIBHO TPAKTOBATh
(U3NYECKUil CMBICI UCTIOBb3YEMBIX BEJIMUNH, UX 0003HAUYEHHUS U €AMHUILIBI
(GuU3NYeCKNX BEIUYHMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JTaHHYIO
¢u3nUecKyl0 BETWYMHY C JPYTMMU BEJIUYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIUYNH;

XapakTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCIIONIb3YSl TIPaBUJIA CIOXEHUs CUJl (BAOJb OJHOM MpsiMoil), 3aKkoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, MpaBUiIO paBHOBeCUs pblyara (0Ji0Kka),
«30JIOTOE TPABUJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXaHMYECKON



SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBaTh €70 MATEMATHUYECKOE BBIPAXKEHNUE;

OOBSICHATH (U3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHTyallMd MPAKTUKOOPUEHTHUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYUHHO-CIIC/ICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE W3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peliarb pacu€THble 3a7adyd B 1—2 JEWCTBUS, HCHOJB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (DU3NUECKUE BEIWYMHBI: HAa OCHOBE aHaln3a
yCJIOBHS 3aJlau 3aMHUChIBaTh KPATKOE YCIOBUE, MOACTABIATh (hU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOIUMBIE JIJIsl PElIeHUs 3aj]lad, OlIEHUBATh PEaTUCTUUYHOCTD
MOJIY4EeHHON (DU3NUYECKON BEITMUYUHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOIIU
(bU3UYECKUX METOJIOB, B ONMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
peAnoioKeHue (TUIOTEe3y), pa3IndyaTh U MHTEPIPETUPOBATH MOJTYICHHBIN
pe3yibTaT, HaXOAUTh ONIMOKM B XOJI€ OIBITA, JeJaTh BBIBOJBI IO €ro
pe3yabpTaTaM;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WU
(bu3HUeCKUX CBOMCTB Tell: GOPMYITUPOBATH MPOBEPSEMbIE TPEANOIO0KEHNUS,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO 000pYyAOBaHUS, 3aIUCHIBATh X011
ombITa U GOPMYITHPOBATH BHIBOIBI;

BBIIIOJIHATh MpPSMbIE M3MEPEHHS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIOJIb30BAHMEM aHAJIOTOBBIX W
M(pPOBBIX TPUOOPOB, 3aIlUCHIBATH ITOKAa3aHUs TPHUOOPOB C YUETOM
3aJJaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI;

IPOBOAUTH UCCIIEAOBAHNE 3aBUCUMOCTH OJTHON (PM3NYECKON BETMYUHBI OT
OPYrol C UCIOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PaBHOMEPHO JABMKYLIETOCS T€JIa OT BPEMEHHU JIBUKEHUSI TEJIA, CUJIbI TPEHUS
CKOJILKEHHsI OT Beca Teja, KadyecTBa OOpaOOTKM TMOBEPXHOCTEH TeNn U
HE3aBHCUMOCTH CWJIBI TPEHHS OT IUIOLIAAA COIPUKOCHOBEHUS TEJl, CUJIBI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOLWIEH CHUIIBI OT 00bEMa
MOrPYKEHHOM YaCTH TeJla U OT IJIOTHOCTH JKHUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
IJJaBaHMs TEJ, YCJIOBUM pPAaBHOBECHUs pblyara U OJIOKOB), y4acCTBOBAaTh B
IUIAHUPOBAHUHM  Y4EOHOTO WCCIICIOBAHUS, COOMpaTh YCTAaHOBKY W
BBIMIOJIHSITh M3MEPEHUS, CleAysd MPEeIOKEHHOMY IJIaHy, (PUKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



MIPEIOKCHHBIX TaOMUI] U TpadUKOB, JENATh BBIBOJALI IO PE3yJIbTaTaM
HCCJICIOBAHMSI,;

MPOBOJUTL KOCBEHHBIE H3MEpEHUs (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CHIIa TPEHUS CKOJIBKEHUS, TaBJICHNE
BO37lyXa, BBHITAIKUBAIONIAs CHJIA, JICHCTBYIOIIAs Ha IMOTPYy)XEHHOE B
KUAKOCTh  TeNo, KOAQ(UIMEHT IMOJE3HOTO  JEWCTBHS  MPOCTHIX
MEXaHH3MOB), CJCAys TMPEIIOKECHHOW HWHCTPYKIIMHM: TPH BBITOJHEHUN
U3MEpEeHUl CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBIYHCIATH
3HAYCHNE NCKOMOU BEITMYHHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU OC30MaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh TMPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHHYCCKHX YCTPOMNCTB:
BECBhI, TEPMOMETp, IWHAMOMETpP, COOOIIAIONINECS COCYAbl, OapoMmerp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN 0JIOK, HAKJIOHHAS IUIOCKOCTH;
XapaKTepU30BaTh TMPUHIMUINBI  JACHCTBUS H3YYCHHBIX NPHOOPOB H
TEXHHYECKUX YCTPOWCTB C OMOPOM Ha HMX oOmucaHus (B TOM 4YHCIE:
NOJIIUITHUKHA, yCTPOMCTBO BOJONPOBOAA, THAPABIMYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIB3YS 3HAHUS
0 CBOMCTBaxX ()M3MUECKUX SIBJICHUN U HEOOXOAMMBIE (U3NUECKUE 3aKOHBI 1
3aKOHOMEPHOCTH;

NPUBOANTh  TpHUMEpPhl  (HaXOAWTh WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIb30BaHUS (U3MUECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM JJIs1 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH ¢ TIPUOOpaMu U
TEXHUICCKUMU YCTPONCTBAMH, COXPAHECHHUS 3I0POBBS M COOIIOCHISI HOPM
9KOJIOTUYECKOTO TTOBEICHHSI B OKPYKAOIIEH Cpeie;

OCYILIECTBJIATh OTOOp HWCTOYHWUKOB wuH(popmammu B HHTepHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpasi SBISAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
auTepaTypy GU3HUECKOro COAepKaHUs, CIPABOYHBIE MaTepUaIbl, PECYPCHI
cetn VHTepHeT, BiameThb mNpUEMaMU KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBaHus HHGOPMAIIMY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHMS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quclie MyOJUYHO JIeTIaTh KPaTKHUE COOOIIEHUS O PE3yNIbTaTax MPOSKTOB WIIN
y4eOHBIX UCCIIEIOBAHUN, TIPU ATOM TPAMOTHO HCIIOH30BATh M3YYCHHBIN



MOHSATUMHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHUE
MPE3CHTALUEN;

MPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB M UCCJIEAOBAaHUU pacrpeneisiTh
00SI3aHHOCTU B TPYIINIE B COOTBETCTBHHU C IOCTABICHHBIMHM 3ajadyamu,
CICIUTh 3a BBIIIOJHEHUEM IUIaHA JCWCTBUM, AaIEKBATHO OLEHUBATH
COOCTBEHHBI  BKJaJA B  JCSATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJCUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHITHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBIKCHHUE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTh
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI DHEpPrusi, TEIUIOBOW JBUTATEINb,
AJIEMEHTAPHBIN JIEKTPUUCCKHUM 3apsi/l, dJIEKTPUUECKOE MOJie, TPOBOIHUKU
U TUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
paznuuath SBJICHHUS (TEIUIOBOE pACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE paBHOBECHUE, CMAuMBaHWE, KAMWJUISIPHBIC SBIICHHS, HCIIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaUTM3anus (OTBEpIEBaHKE), KUIICHUE,
TeIvIonepeaya (TenIonpOBOHOCTb, KOHBEKIHS, U3JIyYCHHUE),
AJIEKTpU3alus TeJ, B3aUMOJICHCTBUE 3apsIOB, JACHCTBUSI AJIEKTPUUECKOTO
TOKa, KOpPOTKOE€ 3aMbIKaHME, B3aUMOJCHCTBUE MArHUTOB, JIENUCTBUE
MAarHMTHOTO TIOJISl HAa MPOBOJHUK C TOKOM, 3JICKTPOMArHUTHAs UHAYKIIHS)
0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HYECKOE SBJICHHUCE;

pacrio3HaBaTh MPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpYXKaloleM MHpE, B TOM 4HCiIe (U3UYECKHE SBICHUS B MPUPOJIC:
MMOBEPXHOCTHOE HATSIKEHHE U KaMWUISIPHBIE SBJICHUS B TPUPOJE,
KpUCTalUlbl B Tmpupone, uzinydeHue ComnHua, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHETa, SJIEKTPUUYECKUE
SABJICHUS B aTMoc(depe, dIEKTPUUYECTBO >KUBBIX OPTaHU3MOB, MArHUTHOE
noJie 3eMJid, Apeiid) moJIF0COB, POJIb MATHUTHOTO TOJIS JJIs )KM3HU Ha 3eMiie,
NOJISIPHOE CHUSHHWE, TMPU HTOM TMEPEBOJUTHh MPAKTHUYECKYIO 3aJady B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3HUUECCKUX
SIBJICHU;

OTMKCHIBATh M3yUYEHHBIEC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
¢du3nyuecKkre BEIMYUHBI (TeMIepaTypa, BHyTPEHHSS dHEPTrusi, KOJTHIECTBO
TEIJIOThI, yJelIbHas TEIJIOEMKOCTh BEIECTBA, YJAEJbHAs TEIUIOTa
IJIABJICHUS, yJEJIbHAs TeIUIoTa MapooOpa3oBaHusl, yHeJbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(PPUUUEHT TMOJE3HOro JCHCTBUS TEIJIOBOM



MAaIlTUHBI, OTHOCUTEIIbHASI BIAYKHOCTH BO3TyXa, JJIEKTPUUECKUAM 3apsi, Crujia
TOKAa, DJEKTPUYECKOEC HAIMpPSOHKEHUE, CONPOTUBIICHHE IPOBOJTHUKA,
yJIeTbHOE COMPOTUBIICHHUE BEUIECTBA, Pa00Ta U MOIITHOCTH YJIEKTPHUECKOTO
TOKAa), TPU ONHCAHWH TPABUIBLHO TPAKTOBATh (PU3WYECKUNA CMBICIT
UCIIOJIb3YEeMBIX BEJTUYMH, 0003HAYEHUS M €TUHUIBI (HU3UICCKUX BEITUYHH,
HAXOAUTh (OPMYJIBI, CBS3BIBAIONIME aHHYIO (U3MYECKYI0 BEIMYHHY C
JIPYTHMH BEIIMYWHAMHU, CTPOUTH TpadUKH H3YyYECHHBIX 3aBHUCHUMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYCCKUE SBJICHHUS W TIPOIECCHI,
UCIIOJIb3YsST OCHOBHBIC ITOJIOKCHUS MOJICKYISIPHO-KHHETHYCCKON TEOPHUH
CTPOEHUS BEIECTBA, MPUHIUIT CYNEPIIO3UIIUN ToJiel (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHECHHUS 3apsaa, 3akoH OMa /Jisl y9acTKa IeTH, 3aK0H
Jlxxoyns—JIeHIa, 3aKoH COXpaHEHUs SHEPTUH, TIPU ITOM JIaBaTh CIIOBECHYIO
(GOpMYITMPOBKY 3aKOHA M 3aITUChIBATh €I'0 MaTEMAaTHYECKOE BhIPAKCHHUE;
OOBSACHATh (PU3MYECKHE TPOIECChI M CBOWCTBA TEJI, B TOM YHCIC U B
KOHTCKCTE CUTYyaIlMil MPaKTHKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHOCIICICTBCHHBIC CBS3U, CTPOUTh O0BSICHEHUE U3 |—2 JTOTHYECKUX
IaroB ¢ Omopod Ha 1—2 W3Yy4YCHHBIX CBOWCTBA (PU3MYCCKHUX SIBICHHM,
(GU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemate pacu€THbIE 3amadyd B 2—3 JCHCTBHS, WCIONB3YS 3aKOHBI H
dopMymbl, CBS3bIBaIONINE (U3MUECKHUE BEIWYMHBI: Ha OCHOBE aHaJH3a
YCIIOBHSI 3a/layil 3alHChIBaTh KPATKOE YCIOBHE, BBIABISATH HEIOCTATOK
TaHHBIX JUISI pelmIeHWs 3aJadd, BBIOMPATh 3aKOHBI M (POPMYIIBL,
HEOOXOJMMBIE JJIsi €€ pelIeHHs, TPOBOJHUTH pPAacUYEThl M CpPaBHUBATH
NIOJTy4YeHHOE 3HaYCHHE (PH3NIEeCKON BEIMUMNHBI C U3BECTHBIMH JaHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pEIINTh MPH TOMOIIH
(U3NIECKUX METOJIOB, HCIIOJIB3Ysl ONHMCAHHE HWCCIICIOBAHUS, BBIICIATH
poBEpsieMOE  TPEIONIOKEHNE, OIEHWBATh MPABUIBHOCTh TOPSAKA
IIPOBEICHUS UCCIEAOBAHMS, I€TIATh BBIBOIBI;

IPOBOAUTH OMBITBI 1O HAOMIOAEHUI0 (PU3WYECKUX SIBICHUM WU
bu3rUecKrX CBOMCTB Tel (KamUUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00BhEMa, TeMIepaTypbl, CKOPOCTH MPOIlecca OCTHIBAHUS U
HarpeBaHWsI TPHU M3IYyYEHUH OT IBETA H3Iydaromied (MOTIOMIAOIICH )
MOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOJBI OT TEMIEPATYPHI KUIKOCTH U
mwiomaan €€ TOBEPXHOCTH, DIEKTPU3AIMS TeI H B3aWMOJCHCTBUE
ANEKTPUYECKUX 3aps/iOoB, B3aUMOJCHCTBHE TIOCTOSHHBIX MAarHUTOB,
BU3yaJn3alisi MarHUTHBIX TIOJEH TIOCTOSHHBIX MAarHWTOB, JEHCTBUSA
MarHuTHOTO TOJIS HAa TPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMATHHTA,
CBOMCTBA OJEKTPOJBHUTATENs IOCTOSHHOTO TOKa): (OpMyIHpOBATH



MpOBEpsEMbIE MPEANON0KEHHsI, COOUPATh YCTAHOBKY M3 MPEMIOKEHHOTO
000py10BaHUSI, OIUCKHIBATH XOJ1 OMbITA U (DOPMYJIUPOBATH BHIBOJIHI;
BBITIOJIHSITH MPSIMbIE U3MEPEHUSI TEMIEPATYPhI, OTHOCUTEILHOMN BIAXKHOCTH
BO31lyXa, CHUJIbl TOKA, HANpSHKEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX
npuOOpOB M JATYMKOB (DU3WYECKUX BEIWYUH, CPABHUBATH PE3YyJbTAThI
U3MEPEHUN ¢ yuéTOM 3aJ]aHHON a0COIIOTHOM MOTPENTHOCTH;

IPOBOAUTH UCCIEI0BAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrod ¢  HCHOJB30BAHMEM  MpPSIMBIX  M3MEpEHUN  (3aBUCUMOCTD
CONMPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAHM TONEPEUHOTO
CEYEHMSI U Y/ICJIbHOTO CONPOTUBIICHUS BEUIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHUK, OT HANpPSDKEHUS Ha  POBOJHUKE,
UCCJIEIOBAaHUE TMOCIEAOBATEIbHOIO M  MapaJyIeIbHOIO  COEIMHEHUN
IPOBOJAHUKOB): IUIAHUPOBATh HCCJIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIeNys MPEeUI0KEHHOMY IIaHy, (DUKCUPOBATH
PE3yNbTATHI OTYYEHHON 3aBUCUMOCTH B BHJI€ TaOJIUII U TpaUKOB, J1e]aTh
BBIBOJIbI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJIUTh KOCBEHHBIE H3MEpPECHHUS (U3UUECKUX BeIUYUH (yIelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE TMPOBOJIHHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKAa): TUIAHUPOBATh HM3MEPEHHs, COOUpaTh
AKCHEPUMEHTAIBbHYIO YCTAHOBKY, CIEAys MPEIIOKEHHON MHCTPYKIUHU, U
BBIYHCJISITh 3HAUEHUE BEJINYUHBI;

co0JIro1aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpPHBIM
o0opy10BaHUEM;

XapaKTepu30BaTh TMPUHIMIBI  JCHCTBUA H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa UX ONMHUCAHUS (B TOM YHCIIE: CHCTEMA
OTOIUICHHS JOMOB, TUTPOMETp, TApOBasi TypOMHA, aMIIEpPMETP, BOJIBTMETD,
CUETUMK DIIEKTPUYECKOW DHEPIHH, DIEKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTesbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), DIEKTPUYECKUE
IPEAOXPAHUTENH, ANEKTPOMArHUT, AJIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Ys 3HAHUS O CBOMCTBaxX (DM3MYECKUX SBICHUA M HEOOXOIAMMBIC
(pusnyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HU3MEPUTEIIbHbBIE
MpUOOPHI IO CXEMaM M CXEMATHYHBIM PUCYHKaM (3KUKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, ABUTaTElb BHYTPEHHErO CrOpaHus,
ANEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBbl JJIEKTPUYECKUX LENend ¢
MOCJIEA0BATENBbHBIM U MapaJlJIeIbHBIM COSIUHEHUEM 3JIEMEHTOB, pa3indasi
YCIIOBHBIE 0003HAYEHUS HIIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

NPUBOAUTH  MpUMEpPbl  (HAXOAUTH HHPOPMAIMIO O  MPUMEPAX)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B IOBCEIHEBHOMU



AKU3HU 151 oOecrieuyeHus: 0€30MacHOCTH MpH OOpallleHuH ¢ nMpudopaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 310POBbsl U COOIIOACHUS HOPM
JKOJIOTMYECKOTO IOBEAEHHS B OKPYIKAIOLEHN Cpene;

OCYIIECTBJISITh MOUCK HMHPOpMaUUU (U3HYECKOIO COJACpKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CPaBHEHUS
JOTIOTHUTENbHBIX HCTOYHUKOB BBIIESATh HH(OPMAIUIO, KOTOpas ABIsETCS
IPOTUBOPEUHUBON MU MOKET OBITh HETOCTOBEPHOIA;

UCIIOJIb30BaTh MPH BBINOJHEHUN YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
AUTEpaTypy GU3MUECKOro COAepkKaHUs, CIPABOYHbIE MaTepUabl, PECYPChI
cetu uTepHer, Biagers IpuéMaMM KOHCIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusl HHGOPMAIIMHU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHUCbMEHHBIE U KpaTKUE YCTHBIE COOOIEHUS,
0000mass uHpOpMaNMIO U3 HECKOJBKUX HMCTOYHUKOB (DU3NUECKOTO
coJiep KaHusl, B TOM YHCIIE yOJIMYHO MPEICTABIATH PEe3yIbTaThl IPOSKTHON
WJIY UCCIIEIOBATENBCKOM IEATEIBHOCTH, IIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh
U3YYCHHBI TOHATHUMHBIA ammapar Kypca (HU3UMKH, CONPOBOXKIATH
BBICTYILJICHUE ITPE3CHTALUEN;

OpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCICAOBAHMM (U3MUECKHUX
IPOILIECCOB PACIpeNesaTh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 3aJa4aMU, CICAUTh 3a BBINIOJHEHUEM IJIaHA JEUCTBUHN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
NEeATEIIBHOCTD IPYIIIIbI, BBICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMO/ICUCTBUE,
HPOSIBJISIS TOTOBHOCTH pa3periaTtbh KOH(QIUKTHI.

K kxoHIy oOyueHus B 9 kjacce npeMeTHBIC Pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIMMXCS YMECHUM:

UCIIONIb30BaTh TOHATHS: CHCTeMa OTcuéra, MaTepHalibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHHMYECKOTO NBIKEHUS, Aedopmarius
(ympyrasi, TacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTb M NEPErpy3Ku, LIEHTP TKECTH, aOCOIIOTHO TBEPAOE TEIIO,
LHEHTpP TSAXKECTU TBEPIIOTO Tella, pABHOBECUE, MEXAHUUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI, IITKAJa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPbl UCIYCKaHUsS W MOIJIOUIEHUs, anb(da, OeTa- U raMMa-u3IydeHus,
U30TOIBI, SIACPHAs SHEPTETHUKA;

paznuyath sBiI€HUS (PaBHOMEpPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TMPSMOJIWHEHHOE ABWKECHHE, CBOOOTHOE
MaJIcHUEe Tell, PABHOMEPHOE JIBMXKEHUE MO OKPYXKHOCTH, B3aUMOJEHUCTBUE
T€J, PEAKTUBHOE JIBIXKCHHUE, KoyieOaTelbHOE IBUKEHHE (3aTyxarollue U
BBIHY)KJICHHBIE KOJ€OaHUsl), PE30HAHC, BOJHOBOE JIBIDKCHUE, OTPaKCHUE



3ByKa, IPAMOJMHENHOE PACIPOCTPAHEHHUE, OTPAKEHUE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAXKEHUE CBETA, pPa3jiOKEeHHUE OEJIoro cBeTa B
CIIEKTP M CJIO)KEHUE CIEKTPAIBHBIX I[[BETOB, JHUCIIEPCUsS  CBETA,
€CTECTBEHHAsA PAaJMOAKTUBHOCTb, BO3ZHUKHOBEHHUE JIMHEMYATOrO CIEKTpa
U3JIYyYCHUS1) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PUBHUECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBIGHUE M3YYCHHBIX  (PU3NUECKUX  SIBJICHUU B
OKpYy)KaroleM MHupe (B TOM uHclie (PU3MUYeCKUe SIBICHHUS B MPUPOJIE:
MPUJIMBBI U OTJIWBBI, IBM>KEHUE TIJIaHET COJIHEYHOM CUCTEMBI, PEaKTUBHOE
JIBUKCHUE IKUBBIX OPraHU3MOB, BOCHPHUITHUE 3BYKOB KUBOTHBIMH,
3EMJIETPSICEHUE, CEUCMHUYECKHUE BOJIHBI, I[yHAMH, 0JXO, IBETa TEJ,
ONTUYECKUE SIBJICHUS B TPHUPOJIE, OUOJOTHYECKOE JEUCTBHE BUIIUMOTO,
yIbTPA(UOJIETOBOTO ¥ PEHTTEHOBCKOTO HW3JIYYEHUU, eCTEeCTBEHHBIN
PaIMOaKTUBHBIN ()OH, KOCMUYECKHE JIYYd, PaTUOAKTHUBHOE H3IIyUCHUE
MPUPOJIHBIX MHUHEPAJIOB, JEWCTBUE PATUOAKTUBHBIX W3JIYYECHUM HaA
OpraHu3M 4YeJIOBEKA), MPH ATOM TNEPEBOJAUTH MPAKTUUYECKYHO 3a1ady B
y4eOHYI0, BBIICISTH CYIIECTBEHHBIE CBOWCTBA (NMPU3HAKU) (PU3MUECKUX
SIBJICHUI;

OTHMCHIBATh MU3YYCHHBIC CBOMCTBA TN M (PM3UYECKUE SBJICHUS, MUCIOJIB3YS
dbu3uveckue BEIUYMHBI (CPEIHsSII M MTHOBEHHAas CKOPOCTh Tela TIpH
HEPABHOMEPHOM JIBH)KEHHH, YCKOPEHHUE, NEPEMEIIECHUE, MYyTh, YIiIOBas
CKOPOCTbh, CHJIa TpPEHHUS, CUJIAa YIPYTOCTH, CHJIA TSIKECTH, YCKOPEHHUE
CBOOOJHOTO TIaJICHUS, BEC TeJla, HUMIIYJIbC TeJlla, HMMITYJIbC CHIIBI,
MexaHu4yeckas paboTra W MOIIHOCTh, TMOTCHIMAIbHAS JHEPrus Tela,
MIOJHATOIO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAA DHEPTUS CHKATOU
MPYKUHBI, KHHETUYECKASI SHEPTUsl, ITOJTHAST MEXaHUYECKAs SHEPT U, TIEPHUO]T
¥ YacToTa KoyiecOaHWH, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CB€Ta, IIOKa3aTellb IPEIOMJICHHUS CpE/bl), MNPU OIMUCAHUU
IPaBUIBHO TPAKTOBAaTh (PU3MYECKUA CMBICI HCIIOJIb3YEMBIX BEIUYHH,
0003HaYCHUSI W EIUHUIBI (U3NYSCKUX BEIIMYMH, HAXOJIHUTh (HOPMYJIHI,
CBSI3BIBAIOIINE JAHHYI0 (DU3UUYECKYIO BEIIMYMHY C APYTUMH BEIUYUHAMH,
CTPOUTH rpad¥KN U3yUYCHHBIX 3aBUCUMOCTEH (DU3NICCKUX BEIIMYUHH,
XapaKTEepU30BaTh CBOMCTBA TeJ, (U3UYSCKUE SIBICHUS W IIPOIECCHI,
HCIIOJIb3Yysl 3aKOH COXPAHEHUWsI DHEPTHUM, 3aKOH BCEMHUPHOIO TATOTCHUS,
NPUHINAN CYNEPNO3UIMA CHJI, NPUHIHUII OTHOCHUTEIBbHOCTH [ amuies,
3aKOHbI HBIOTOHA, 3aKOH COXpaHEHHUS UMIYJIbCA, 3aKOHBI OTPaXCHUS H
MPEJTOMIIEHHS CBETA, 3aKOHBI COXPAHEHUA 3apsAI0BOr0 U MAaCCOBOTO YHCET
MpU SICPHBIX PEAKIMAX, MPHU ATOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA Y 3alKChIBATh €r0 MATEMATUYECKOE BBIPAKEHHUE;



OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallud NPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBISTH
MPUYUHHO-CIIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
1aroB ¢ Omnopod Ha 2—-3 U3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHUM,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a/1auu (OMUPAIOIIHUECS HA CUCTEMY U3 2—3 ypaBHEHHUI),
UCIIOJIb3YA 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIINE (PU3NYECKUE BETMYMHBI: HA
OCHOBE aHaJIW3a yCJIOBUS 3aJ]a4M 3alHUChIBATh KPATKOE YCIOBHE, BBISBISATH
HEJO0CTAIOIIME WM U30BITOUHBIC JaHHBIC, BEIOMPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOJMMbIE ISl pEILIeHUs, NPOBOAUTH pacuy€Tbl M  OLCHUBATH
PEANMCTUYHOCTh TOJYYEHHOI0 3HAaUeHUs (PU3NYECKON BEJTUUHHBL;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO pElUTh NpH HOMOUIU
(¢u3MUEeCKHX METO/OB, HCIOJIb3Ysl ONHUCAHHE MCCIEIOBaHUS, BbIIEIATH
npoBepsieMOe  TPEJIONIOKEHUE, OLEHUBATh MPABUIBHOCTh IMOPSAKA
NPOBEJICHUS  HCCIENOBAaHUs, JleJlaTh  BBIBOJABI, HMHTEPIPETUPOBATH
pEe3yNbTaThl HAOIIOICHHUI U ONBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOAEHUIO (PU3MYECKUX SBICHUN WU
¢u3nueckux CBOWCTB Tell (M3ydeHUE BTOpOro 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsl HHEPrHM, 3aBHUCUMOCTh IEepHojaa KojieOaHuM NpYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U >KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATY Il MaJbIX KOJI€OaHUH, MPAMOJIMHENHOE pacpOCTpaHEHUE CBETA,
paszioxeHue Oelloro CBeTa B CIIEKTP, U3YUYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB HM300pakeHMs NpeaMeTa B coOuparomiei
JUH3€, HaAOMIOJCHHE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IYUYECHHUS):
CaMOCTOSITEJILHO  CcOOMpaTh yCTAaHOBKY M3 HW30BITOYHOro Habopa
000py10BaHUS, OMUCHIBATH X0/ OIBITA U €r0 PE3YIbTAThI, POPMYIUPOBATH
BBIBOJIbL;

HOPOBOJIUTH NMPU HEOOXOJUMOCTHU CEPUI0 MPSIMBIX U3MEPEHUM, OIpenesss
cpeqHee 3HAaYeHHE H3MepseMoil BeluyuHbl ((OKYCHOE pacCcTOsSHUE
coOuparomieii JTUH3bI), OOOCHOBBIBATH BBIOOp crHoOco0a HW3MEPEHHUS
(u3MepuTenpHOro nNpudopa);

OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEM (U3NYECKUX BEJIMYUH C
UCIIOJIb30BAHUEM MPSMBIX H3MEPEHH (3aBUCUMOCTD ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JBMJKEHHH 0€3 HadaJlbHOW CKOpPOCTH, NEpHoJa
KoJIeOaHMI MaTeMaTHYeCKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpejJoMIICHHs OT yIja
najeHus1): IJJAHUPOBAaTh HMCCJIEJAOBAHHE, CaMOCTOATEIBHO COOMpATh
YCTAaHOBKY, (PUKCHUpOBATh  pe3yibTaThl IOJYYEHHOW 3aBUCHUMOCTH



bu3NYecKUX BEIMYUH B BHUAEC TaOMuIl ¥ rpadUKoOB, JEIaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHUs;

MPOBOJUThL KOCBEHHBIC W3MEPCHHUS (PU3MUECKUX BEIUYUH (CpemHss
CKOPOCTb ¥ YCKOpPEHHE TeJia TIPU PAaBHOYCKOPEHHOM JIBI)KCHHUH, YCKOPCHUE
CBOOOJHOTO TAaACHHS, JKECTKOCTh TPYXKHUHBI, KOIDPUIMEHT TpeHUS
CKOJIBKCHHSI, MEXaHW4YecKas padoTa M MOITHOCTb, YacTOTa W TEPHOJ
KoJIcOaHWI MAaTEeMaTHYeCKOTO0 W TPYKHHHOTO MAasTHHUKOB, ONTHYECKas
cuina coOuparomied JUH3bI, PaJAUOAKTUBHBIA (OH): IJIAHHUPOBATH
U3MEpPEHUs, COOMpPATh SKCICPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHATH
U3MEPEHUs, CIeAys NPEII0KEHHON WHCTPYKIIMH, BBIYUCIISTH 3HAUYCHUE
BEJIMYMHBI U aHAJTU3UPOBATH MOJIYUCHHBIC PE3yIbTaThl C YIETOM 3aJaHHOU
MIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TIpaBUJia TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKW HW3YYEHHBIX (DHU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HMCTOYHHK
CBeTa, JIy4, TOHKAas JINH3a, TUIaHeTapHast MOJIC)Ib aTOMa, HYKJIOHHAst MOJICITb
aATOMHOTO sJIpa;

XapaKTepu30BaTh MPUHLHUINBI  JACHCTBUS  W3YYEHHBIX NOPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX ONUCaHUs (B TOM YHCIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOM, JO03UMETp, Kamepa BuibCcoHa), HCHOIB3ysS 3HAHUSA O
CBOMCTBaX (PUBMYECKUX SABICHHMHM ©W  HEoOXoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPUTETBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pemieHny  y4eOHO-TIPAKTUYECKUX  3a7a4, ONTHYECKHE CXEMBbI IS
MIOCTPOCHHUS N300paKEHUH B IJIOCKOM 3€pKajie U cOOUparolIeH JINH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
PAKTUYECKOTO HCIOJIb30BaHUS (PU3WYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MpH O0palleHnu ¢ MpudopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbsI  COOIIIOICHUS HOPM
AKOJIOTHYECKOTO TIOBEICHUSI B OKPYXKAIOIIEH Cpele;

OCYIICCTBIISITh TOUCK wuHpOpManuu (U3HUECKOTO COJCpKAHHUS B
HNuTepnete, caMOCTOSITENBHO (hOPMYTUPYS MMOUCKOBBIN 3aMpocC, HaXOIUTh
MyTH OMpPENeNIeHUsI TOCTOBEPHOCTH MOJIYyUYCHHON MH(OpPMAIMN Ha OCHOBE
MMEIOIINXCS 3HAHUH U TOTIOJTHUTEIbHBIX NCTOYHUKOB;



UCII0JIB30BaTh MPHU BHINOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-NOMYJSPHYIO
JAUTEPATypy PU3HUECKOTrO COACPHKAHUS, CIPABOYHBIE MATEpUAIIbl, PECYPCHI
cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(YOPMALUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(bOpPMAIMK U3 HECKOJIBKUX HCTOYHMKOB (PU3UYECKOTO COIEp)KaHUs,
nyOJIMYHO MPEACTABIATh PE3YIbTaThl MPOSKTHON MIIM UCCIIEI0BATEIBCKON
NEeSATENbHOCTH, TMPU STOM TPaMOTHO  HCIOJIb30BaTh  M3YUYEHHBIN
NOHATUMHBIA amnmapaT W3y4aemoro paszzena (U3MKH U CONPOBOXKIATH
BBICTYIIJICHUE TMpEe3eHTalMe ¢ y4€TOM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Kourpoububie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl
padoTsbI padoThI
Paznes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAOLIEro MUpa
1.1 ®du3uKa - HayKa O IPUPOJIe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 DU3NYECKUE BEIMYNHBI 2 1 https://m.edsoo.ru/UDCTC8RJID
1.3 EcrecTBeHHOHAaY4HBIN METOJ O3HAHUS 2 1 https://m.edsoo.ru/ZOL7QLIIS
Hroro mo pazgeny 6
Paspen 2. IlepBoHayanbHbIe CBeICHUS O CTPOCHHH BellleCTBa
2.1 CrpoeHue BelecTBa 1 https://m.edsoo.ru/2SJI51M41
BI)KEHHUE U B3aMOJICHCTBUE YaCTH
2.2 A A t 2 1 https://m.edsoo.ru/ZXDKQLXCC
BeIlleCTBA
2.3 ArperaTHbl€ COCTOSIHUS BEILIECTBA 2 https://m.eds00.ru/ONOVIXY1K
Hroro no pazneny 5
Paznen 3. /IBu:keHHe U B3auMoO/ieiicTBUE TeJl
3.1 Mexannyeckoe OBMKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Huepius, macca, IJIOTHOCTh 4 https://m.edsoo.ru/GXPU4MT5P
3.3 Cuna. Bune! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazaeny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH M ra3oB




Hasnenue. [lepenaya naBineHust

4.1 TBEPIABIMU TEJIAMH, KUIAKOCTAMHU U 3 https://m.edsoo.ru/XODW367P2
razamu
4.2 JlaBiaeHue KUJAKOCTH 5 https://m.edsoo.ru/2MVXZ0KIL4
4.3 ATMoOcdepHOe TaBleHUE https://m.edsoo.ru/T7134SXNO
4.4 ﬂeHCTBIfe AHAROCTI I rasa Ha 7 3 https://m.edsoo.ru/NFE60OY8NK
MOTPYKEHHOE B HUX TEJIO
Hroro no pazneny 21
Pa3nen 5. PaGora u MomHoCTh. JHeprus
5.1 Pa6ora u moutHOCTH 1 https://m.edsoo.ru/75LMREDY |
5.2 [IpocThie MeXaHU3MBI 5 1 https://m.edsoo.ru/504NQXKX9
5.3 Mexannueckas 3Heprust 1 https://m.edsoo.ru/G30454EMT
Hroro no pazneny 12
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME




8 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pasnen 1. TensioBble siBJIeHUS
1.1 CtpoeHnue u CBOICTBA BEIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TemuoBbIe mpoLecchl 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazgeny 28
Pazjen 2. DiiekTpuyeckne 1 MATHUTHbIE SIBJICHU S
DNeKTpUYECKUE 3apsiibl. 3apsoKCHHbBIS
2.1 P PAIEL. >ap 7 1 https:/m.edsoo.r/R4QORCTQ4
TeJa U UX B3aUMOJICHCTBUE
2.2 [ToCcTOSIHHBIN IEKTPUUECKUN TOK 20 2 7 https://m.edsoo.ru/PBOQBOWS2B
2.3 MarsuTHbI€ SIBICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DJIEKTpOMAarHuTHasE MHIYKIUS https://m.edsoo.ru/7QOD8EL15
Hroro no pazneny 37
Pe3epBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

I[TPOTPAMME




9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Kourpoububie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Paznen 1. Mexanuveckue siBJIEHUSA
MexaHu4eckoe ABUKEHUE U CIIOCOOBI
1.1 10 1 https://m.edsoo.ru/CEOGHRGTL
€ro OMUCaHus
1.2 B3aumoneiictBue ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOoHBI COXPAHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Paznea 2. MexaHunveckue KoJieO0aHUsI M BOJIHbI
2.1 Mexannyeckue KoJieOaHus https://m.edsoo.ru/SSVIGSAI3
2.2 MexaHndeckre BOJHbBI. 3BYK 1 https://m.edsoo.ru/DHIJG8AS0
Hroro no pazneny 15
Pa3znen 3. DileKTPOMATrHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
DNEeKTpOMarHUTHOE MOJIE U
3.1 P 6 2 https://m.eds00.ru/DTISBSEY0
AJIEKTPOMArHUTHBIE BOJTHBI
Uroro no pazneny 6
Pa3znen 4. CBeToBLIE IBJICHUSA
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ ONITHYECKHE TIPUOOPHI 3 https://m.edsoo.ru/20WNYKRX1
4.3 PaznoxeHue 6e10ro cBeTa B CIEKTP 3 https://m.edsoo.ru/2Z5AHODTO
Hroro no paszneny 15




Paznena 5. KBanToBbie iBJIeHUA

Hcnyckanue 1 NOTJIONIEHHE CBETa
5.1 4 1 https://m.edsoo.ru/BKSE4AQQ8
aTOMOM
5.2 Crtpoenue aToMHOrO siipa 1 https://m.edsoo.ru/U3SWX2R6IB
5.3 SnepHbie peakuu 7 1 https://m.edsoo.rt/TMMVY9VSF
Hroro no pazneny 17
Pa3nes 6. IloBropuTte/ibHO-0000 a0 1M MOYJIb
[ToBTOpeHue u 06001IEHNE ConepHKa
6.1 P HISHAC Coneparui 9 2 https://m.edsoo.ru/JKQXVIZBE
Kypca ¢usuku 3a 7-9 knacc
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

®du3rKa — Hayka O MPUPO/IE.
SIBnenus npupobl.
DU3NYECKUE SBICHUS

https://m.edsoo.ru/35YPBIWS5K

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIEC SBJICHUS

https://m.edsoo.ru/I16U53L6H

dusnyeckue BeJIMYUHEBI U UX
W3MEpeHHe

https://m.edsoo.ru/6ZYFTFPA7

Ypok-uccienoBanue
"U3mepenue teMnepaTypsl Ipu
MTOMOIIY JKUJIKOCTHOTO
TEPMOMETpa U JaTyuKa
TemnepaTrypsl"”

https://m.edsoo.ru/VQGCNSIMP

Kak ¢usuka u npyrue
€CTECTBEHHbBIC HAYKH U3YYaIOT
MPHUPOTY.
EctecTBeHHOHAYYHBIH METO,T
no3Hanus. Onucanue
(bu3MYECKUX SBICHUUN C
IIOMOILBIO MOJENEN

https://m.edsoo.ru/3LPP2HPX?2

Ypok-uccnenoBaHue
"[IpoBepka runoTessl:

https://m.edsoo.ru/9YLZITEMU




JAJIBHOCTB I0JIETA IIApUKA,
MYIIEHHOTO TOPU30HTAIBHO,
TeM 00JIbIiIe, YeM OOJIbIIIEe
BbICOTA ITycKa"

Crtpoenue BemiectBa. OMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIIECTBA

https://m.edsoo.ru/FSPU4OLYR

JIBM>KEHHE YacTuIl BEEeCTBa

https://m.edsoo.ru/HQ31SN1F3

VYpoxk-uccnenoanue «OMbBITHI
10 HAOJIIOIEHUIO TEIUIOBOTO
pacIIupeHUs Ta30By»

https://m.edsoo.ru/FT87UNTLS

10

ArperaTHble COCTOSIHUS
BEIIECTBA

https://m.edsoo.ru/STRDWACXM

11

B3anmocBs3bp Mexay
CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX U UX
ATOMHOMOJICKYJISIPHBIM
ctpoerreM. OcOOEHHOCTH
arperaTHbIX COCTOSTHUI BOJIbI

https://m.edsoo.ru/AWM1DBI48

12

MexaHuyeckoe IBUKEHUE.
PaBHOMepHOE U
HEpPaBHOMEPHOE JBMKCHHE

https://m.edsoo.ru/3W6CCIHB 1

13

Ckopoctb. EquHuUIBI CKOPOCTH

https://m.edsoo.ru/29GPTJAKL

14

Pacuer IIYTHU 1 BPEMCHU
JABUIKCHUA

https://m.edsoo.ru/PVHMNWAUA

15

WNuepuus. 3akoH UHEPIUU.
B3aumonencTBue Te Kak

https://m.edsoo.ru/KX5510IBX




MPUYMHA U3MEHEHUS] CKOPOCTH
JIBIDKECHUS TEN

16

IInotHOCTH BemiectBa. Pacuer
Macchl 1 00beMa Telia o ero
IUIOTHOCTH

https://m.edso00.ru/0S71X3DPS

17

JlaboparopHas paboTa
«OmnpeneneHue MIOTHOCTH
TBEPAOTO TEIa»

https://m.edsoo.ru/OH22PX7CX

18

Pemenne 3a1au o reme
"TInmoTHOCTH BeriecTsa"

https://m.eds00.ru/SODYVYG49

19

Cuna xak xapakTepucTHUKa
B3anMoieicTBus Ten. Cua
ynpyrocta. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTtopHnas pabota
«M3yueHue 3aBUCUMOCTH
pacTspkeHus (nedopMariim)
MPYXUHBI OT MPUIIOKEHHOMN
CHJIBI»

https://m.edsoo.ru/PXXW6DHXE

21

SIBnenune taroredusa. Cuia
TSKECTHA

https://m.eds00.ru/OCWIXFNQE

22

CBs13b MEX1y CHJION TSAXKECTH U
Maccoi Tena. Bec Tena.
Pemenne 3amau no teme "Cuna
TsKecTH"

https://m.edsoo.ru/SPZHPV1Y]J

23

Cuna TsKeCcTH Ha ApYrux
ma"erax. Pusnueckue
XapaKTePUCTUKHU TUTAHET

https://m.edsoo.ru/IM2DOKYLI

24

I/I3MepeHI/Ie CHJIL. I[I/IHaMOMeTp

https://m.edsoo.ru/IT1ZGKCKH




25

Bec Tena. HeBecoMocTh

https://m.edsoo.ru/UAO1SQ8RE

26

CrnoxeHue IByX CHIL,
HaIlpaBJICHHBIX 110 OJTHON
npsiMoi. PaBHOieicTByOIAs
cuI

https://m.edsoo.ru/L6SNUZVZS8

27

Pemenue 3agau no reme
"PaBHogeiicTByromas cr"

https://m.edsoo.ru/MKPXDZNXS5

28

TpeHune CKoJIbKEHUS U TPEHUE
nokos. Tpenue B npupojie u
TEXHUKE

https://m.edsoo.ru/TA1IEOSMMH

29

JlabopaTtopHnast pabota
«M3yueHne 3aBUCUMOCTH CHJIBI
TPEHUSA CKOJIBXKCHHUA OT CUJIBI
JIABJICHUS U XapakTepa
COTIPUKACAIOLIUXCS
MMOBEPXHOCTEI

https://m.edsoo.ru/TAQP4B30A

30

Pemrenue 3agad Ha
ompeneeHue
PaBHOJEHCTBYIOIIECH CHITbI

https://m.edsoo.ru/5YY23XXSD

31

Pemenue 3agay no Temam:
«Bec Tenay, «I'paduyeckoe
n3o0paxenue cuim, «CUib,
«PaBHOIEHCTBYIOIIAS CHID»

https://m.edso0.ru/TOV639RZF

32

KounTponsnas pabora no
TemaM: «MexaHuueckoe
JBIDKEeHUe», «Macca,
IUIOTHOCTHY, «Bec Tenay,
«I'padpuueckoe n3obpaxenue
cuiy, «Cuib»

https://m.edsoo.ru/P4AROSWE4D




33

Janenue. CriocoObl
YMCHBIICHUA U YBCIIMYCHUS
JABJICHHUS

https://m.edsoo.ru/25TVM1FDL

34

JlaBiienue raza. 3aBHCUMOCTD
IaBJIEHNS ra3a oT 00bEMa,
TeMIIEpaTypbl

https://m.edsoo.ru/544YMX9WR

35

Ilepenaua naBneHus TBEPABIMU
TCJIaMU, ) KUJKOCTAMHU U
razamu. 3akoH Ilackans

https://m.edsoo0.ru/CG5POSNWO

36

HaBJ'IeHI/Ie B XXUJKOCTH U rase,
BBI3BAHHOC lleﬁCTBI/IeM CHIJIBI
TSAXKECTU

https://m.edsoo.ru/K7T1219UC

37

Pemrenue 3agad mo reme
«JlaBlieHUE B )KUAKOCTH U Ta3e.
3axoH Ilackams»

https://m.edsoo.ru/UHHCSRB6W

38

Coo0mmaronuecs: Cocyapl

https://m.edsoo.ru/7HDBMDHR?2

39

IM'mapaBauueckuit mpece

https://m.edsoo0.ru/67X21L.F396

40

Manowmertpsl. [lopuineBoit
XKUJKOCTHBIN HacocC

https://m.edsoo.ru/5G846G718

41

Atmocdepa 3emun. [IpuanHb
CYIIECTBOBaHUS BO3AYIIHOMN
000JI04KH 3eMJIH.
3aBUCHUMOCTB aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI HaJI
YPOBHEM MOps

https://m.edsoo.ru/DRQ6ZPW 1M

42

Bec Bo3nyxa. ATmMocdepHoe
JIaBIICHUC

https://m.edsoo.ru/PYRNEDISY




43

N3mepenue atmochepHOTO
nasienus. OnelT Toppuuemiu

https://m.edsoo.ru/2I183TIPD4

44

3aBHCUMOCTH aTMOC(EPHOTO
JaBJICHHSA OT BBICOTBI Hal
YPOBHEM MOpsi

https://m.edsoo.ru/YWJFWMZIJ

45

bapomerp-anepoun.
ATMocdepHOe 1aBIeHUe Ha
PAa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ WBNXTP7GR

46

Pemrenue 3agad mo reme
"AtmocdepHoe naBieHue"

https://m.edsoo.ru/YWVWLSTAI

47

JlelicTBUE )KUJIKOCTH U Ta3a Ha
MIOTPY’KEHHOE B HUX TEJO.
ApxumenoBa cuiia

https://m.edsoo.ru/SMG9FR466

48

JlaGopaTtopHnas pabota
«Omnpenenenue
BBITAJIKMBAIOIICH CHIIBI,
JIEMCTBYIOIIEH HA TEJIO,
MOTPY>KEHHOE B JKHJIKOCTbHY

https://m.edsoo.ru/7U40IDLK2

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca Tejia B Bojie 0T 00bEMa
MOTPY>KEHHOM B )KUIKOCTh
YacTH TeJa»

https://m.eds0o0.ru/OUOBGKKSW

50

[InaBanue Texn

https://m.edsoo.ru/UMAE9Q10Y

51

JIaGoparopHas paboTa
"KoHcTpynpoBaHue apeomeTpa
WM KOHCTPYHPOBAHHE JOAKH

https://m.edsoo.ru/BGOVBS63P




U OolIpesiesieHue eé
rpy3onoabémMHocTH"

52

Pemenue 3agau no remam:
«IInaBanue cynos.
BosnyxoruiaBanuey,
«/laBnenue TBEpABIX TEN,
YKUJIKOCTEN U Ta30B»

https://m.edsoo.ru/R7VHLA60Q

53

Mexanuveckast pabora

https://m.edsoo.ru/1 YIR6J7L5

54

Moutsocts. EaquHuiist
MOIITHOCTH

https://m.edsoo.ru/4UUXIHR 1 X

55

VYpok-uccnenoBanue "Pacuér
MOIIHOCTH, pa3BUBAEMOM IIPH
nobEMe 1o JIeCTHHUIE"

https://m.edsoo.ru/GDB065558

56

[Ipoctbie Mexanu3mbl. Poiyar.
PaBHOBecue cuil Ha peryare

https://m.edsoo0.ru/SYRUOUGS2

57

KonTtponsHas padoTa o reme
«/laBnenue TBepABIX TEN,
KUAKOCTEH U ra3oBy /
Bcepoccuiickas npoBepoyHast
pabota

https://m.edsoo.ru/DWLOWQXQZ

58

PesepBHriit ypok. Pabota ¢
TEeKcTaMu 10 TeMe «JlaBiieHne
TBEPABIX TEJ, KUAKOCTEN U
ra3o» / Bcepoccuiickas
IIpoBepoyYHas pabora

https://m.edsoo.ru/RFCSYB9F8

59

Pbruaru B TeXHHKe, OBITY U
npupoje. JlabopatopHas

0.5

https://m.edsoo.ru/KR7VOIXUT




pabora «VccnenmoBanue
YCJIOBHI PABHOBECHS pPhIUara

60

Pewrenne 3anau mo reme
«Y cI10BHS paBHOBECUS
pbI4ara»

https://m.edsoo.ru/6AXDHFS8N

61

Koadduuument moseznoro
JNEUCTBUSI MEXaHU3Ma.
JlabopaTtopHnast pabota
«M3mepenue KII/] HakinoHHOM
IIJIOCKOCTH»

0.5

https://m.edsoo.ru/4AYEYZDMW

62

Pemrenue 3agad mo reme
"Pabota, momrHOCTH, KITJT"

https://m.edsoo.ru/VESXBQLVS

63

Mexanudeckast SHEpTHsl.
Kunernyeckas u
MIOTCHIMAIbHAS DHEPT U

https://m.edsoo.ru/3HQE7HOYK

64

3aKOH COXpaHEHHUS
MEXaHUYECKOW SHEPTUH

https://m.edsoo.ru/46Y227ZPME

65

YPOK-IKCIIEPUMEHT 10 TEME
"DKCepuMEeHTAIbHOE
ompeeeHue N3MCHEHUS
KUHETHUYECKOMN U
MOTEHIIUAIBLHON YHEPTUU TIPH
CKaTBIBAaHMH TeJIa 110
HaKJIOHHOH IIOCKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

KonTponsHas pabota o Teme
«PaboTa ¥ MOIIIHOCTE.
OHeprus»

https://m.edsoo.ru/AECZ9T7EC




PezepHblii ypok. Pabora c

67 TEKCTAMH I10 TEME 1 https://m.edsoo.ru/MJJPGGS A3
"MexaHndeckoe JBHKeHue"
PesepsHbiii ypok. Pabota ¢
68 TekcTaMH 1o Teme "PaboTa. 1 https://m.edsoo.ru/XT2SMNZYM
MormtHocTs. DHeprus"”
OBIIEE KOJIMYECTBO YACOB I10 68 2

[TPOTPAMME




8 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

OcHOBHBIE TIOJIOKECHUS
MOJIEKYJIIPHO-KUHETHYECKO M
TEOPUU U UX OTBITHHIE
TIOITBEPKICHUS

https://m.edsoo.ru/10BIEJ8GQ

Macca u pazMep aTOMOB H
MOJIEKY

https://m.edsoo.ru/OMIN4E3EH

Monenu TBEpPAOTO, )KUAKOTO U

ra3z000pa3HOro COCTOSTHUN
BeIeCTBA

https://m.edsoo.ru/HVW3WMRAS

OOBbsiCHEHUE CBOMCTB
TBEPJIOTO, )KUJKOTO U
ra3z000pa3HOro COCTOSTHUMN
BEIIIECTBA HA OCHOBE
MOJIOKEHU MOJICKYJISIPHO-
KUHETUYECKON TEOPUH

https://m.edsoo.ru/DJYTZQHS83

Kpucrammmaeckue u
aMmopdHbIC TeIa

https://m.edsoo.ru/8G73PVM40

CMmaunBaHue u
KamLIIPHOCTb.
[ToBepxHOCTHOE HaTsKEHUE

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

TemoBoe pacmupenue u
cKaTue

https://m.edsoo.ru/I3N30OKS8L




Temneparypa. CBs3b
TEMIIEPATYpPhl CO CKOPOCTHIO
TCIIJIOBOT'O IBMXXCHUA YaCTHUI]

https://m.edsoo.ru/5XSV6F15B

Buyrpennss sneprus.
Crnioco0Ob1 I3MEHEHUS
BHYTPEHHEUN SHEPTUU

https://m.edsoo.ru/BBVCI9MHG6

10

Bunael Tenonepenaun

https://m.edsoo.ru/WF4J3070P

11

VYpok-koHpepeHus
"[IpakTueckoe
WCTIOJIb30BAHUE TETUIOBBIX
CBOWCTB BEILIECTB U
MaTepHajIoB B LEJAX
sHeprocoepekeHus"

https://m.edsoo.ru/UU910QFZW

12

KomanyecTtBO TEILIOTEIL.
VenbHas TEIVIOEMKOCTD

https://m.edso00.ru/88291DDIZ

13

YpaBHEHUE TEIIOBOTO
Oananca. TernmooOMeH u
TEIUIOBOE PaBHOBECHE

https://m.edsoo.ru/P52QUVQJE

14

JlaGopaTopHnas pabota
"UccneqoBaHue IBICHUI
TerI000MeHa Mpu
CMEIIMBAHUM XOJOIHON U
ropsiyeit Boip1"

https://m.edsoo.ru/FR2N6N5SGV

15

Pacuer Koau4ecTBa TEIUIOTHI,
HEOOXO0IUMOI0 IS
HarpeBaHMs TeJa U
BBIJICIISIEMOTO UM TIPH
OXJIAXKICHUH

https://m.edsoo.ru/JSMRA1APW




16

Jlaboparopnas paboTa
"Onpenenenue yaenbHOM
TEIJIOEMKOCTH BelecTBa"

https://m.edsoo.ru/40IT1ZJAH

17

DHeprus ToIiMBa. Y ienbHas
TEIJIOTa CTOPAHUS

https://m.edso00.ru/683AIXYWS

18

[InaBnenue n oTBEpACBaHUE
KPUCTAJUTHYECKUX TeJI.
VaenpHaAs TEIIOTA MIaBICHUS

https://m.edsoo.ru/JHESA1PJF

19

JlabopaTtopHnast pabota
"Onpenenenne yaenbHOM
TEIUIOTHI IUIaBJICHU Jbhaa"

https://m.edsoo.ru/LCQXVHGHD

20

[TapooOpazoBanue u
KoHAeHcauus. Mcrnapenne

https://m.edsoo.ru/CQG4DQKML

21

Kunenwne. Y nenpHas terwiora
nmapooOpa3oBaHus U
KOHJIeHCAMuU. 3aBUCHMOCTD
TEMITepaTyphbl KATICHHS OT
aTMOC(hepHOTO JTaBJICHHS

https://m.edsoo.ru/Y7HDIM2GZ

22

Bnaxxnocts Bo3myxa.
JlaGopaTtopHnas pabota
"OnpeneneHne OTHOCUTEIIbHOM
BJI&YKHOCTH BO31yxa"

https://m.edsoo.ru/7KP37W0J1

23

Pemenne 3amag Ha
OTpeieJICHUE BIAKHOCTH
BO3/yXa

https://m.edsoo.ru/N4XJEXGAL

24

[TpuHIMIBI pabOTHI TETIIIOBBIX
nsurareneil. [laposas

https://m.eds0o.ru/6BKWSWYG6




TypOuHa. /IBurarens
BHYTPEHHET'O CrOpaHUs

25

KII/ TermoBoro nBuratess.
TennoBbie qBUTATENH U
3alIUTa OKPYKaroLEH cpeibl

https://m.edsoo.ru/UTA3DRDOH

26

3aKOH COXpaHEHUS U
IIpeBpaIlCHUs DHEPTUU B
TCIJIOBBIX IMpOoLECccax

https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroroBka Kk KOHTPOJIBHON
pabote mo Teme "TemmoBbie
aBieHus. M3menenue
arperaTHbIX COCTOSIHHUI
BelecTna"

https://m.eds00.ru/9AQ53CC7C

28

KonTtponsHas padoTa o Teme
"TennoBsie SIBJICHHUS.
H3MeHenune arperaTHbIX
COCTOSIHMM BeliecTna"

https://m.edso00.ru/0X03133KU

29

DnekTpusanus Tei. [[Ba pona
ANEKTPUYECKUX 3aPsI0B

https://m.edso0.ru/9E8SKDQMD

30

Ypok-uccrienoBanue
"DnexTpuszanus Ten
WHJyKIUEN U IIpU
COINPUKOCHOBEHUH"

https://m.edsoo.ru/JALQFK67]

31

B3aumopelicTBre 3apsyKeHHBIX
Ten. 3akoH Kynona

https://m.edsoo.ru/LIJCQZZS9

32

DNEKTPUUYECKOE TOJIE.
HanpsixeHHOCTB
3JIEKTPUYECKOTO ITOJIA.

https://m.edsoo.ru/N79CZGZ1J




[IpuHnun cynepnosunun
BIEKTPUYECKUX TOJIEN

33

Hocurenu snexkrpuuecknx
3apsA70B. DJIEMEHTapHBIH
3apsna. CtpoeHue atoma

https://m.edsoo.ru/AFOIKADMV

34

HpOBOl[HI/IKI/I W JUDJICKTPHUKH.
3aKOH COXpaHEHUs
ANEKTPUUECKOTO 3apsa

https://m.edsoo.ru/USJR991PB

35

Pemenue 3agau Ha
MPUMEHEHHE CBOMCTB
AIEKTPUYECKUX 3apsIIOB

https://m.edsoo.ru/SXWWOSWJ5

36

DNeKTpUYecKui TOK, YCIOBUS
€ro CyIIEeCTBOBAHMSL
VICTOYHUKY IIEKTPUIECKOTO
TOKa

https://m.edsoo.ru/ISIMP3J3M

37

JlelicTBUA 3IIEKTPUYECKOTO
TOKa

https://m.eds00.ru/QSWUTCKVT

38

Ypok-uccienoBanue
"JleiicTBHE SIEKTPUIECKOTO
T0JIs Ha TIPOBOJIHUKH U
JIUBIEKTPUKA"

https://m.edsoo.ru/ZHMKZM4JU

39

DIEKTPUYECKUM TOK B
MeTaiax, KUAKOCTAX U razax

https://m.edsoo.ru/E4COOOYPF

40

DneKTpruYecKas 1enb U e
COCTaBHBIE YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuna Toka. JlaboparopHas
pabota "M3mepeHue u
peryaupoBaHue CUIbl TOKa"

0.5

https://m.edsoo.ru/9LHH7UNIJI




42

DNEKTPUUECKOE HAMPSKEHUE.
Bonbr™mertp. JIabopaTopHas
pabota "M3mepenne u
peryaupoBaHue HanpsHKeHus "

0.5

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTuBieHe IPOBOJHUKA.
VY nenpHO€e CONPOTUBIIEHUE
BEIIIECTBA

https://m.edsoo.ru/ESUOSPC4G

44

JlabopaTtopHnast pabota
"3aBUCUMOCTD
AMEKTPUIECKOTO
COTIPOTHBIICHUS TIPOBOTHAKA
OT €r0 JUIHHBI, TJIOIa/IN
MTOTICPEYHOTO CEYCHUS U
Marepuana"

https://m.edsoo0.ru/4JDASGZNX

45

3aBHUCUMOCTE CUJIBI TOKA OT
HanpspkeHust. 3akoH OMma st
y4acTKa 1enu

https://m.edsoo.ru/VEZPE7Q80Q

46

JlaGopaTopHnas pabota
"UccneqoBaHue 3aBUCUMOCTU
CHWJIBI TOKA, UAYILETO uepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pE3UCTOpPA U HAMIPSHKEHUS HA
pesucrope"

https://m.edsoo.ru/X5STHIN3RM

47

ITocnenoBaTensHOE U
ImapaajicibHOC COCAUHCHU S
IIPpOBOAHHUKOB

https://m.edso0.ru/HJ990Q3493

48

JIaGoparopHas paboTa
"[IpoBepka npaBuia CI0KEHUSA
HaIPsHKEHUN ITPU

https://m.edsoo.ru/VQ3VYPOTS8




MOCIIEI0BATEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB"

49

Jlaboparopuas paboTa
"[IpoBepka mpaBuiia Ik CUIIbI
TOKa MPH MapauIeTbHOM
COEJIMHEHUH pe3UcTOpoB"

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenne 3amag Ha
npuMeHeHue 3akoHa Oma yist
Pa3IUYIHOTO COCTUHCHIS
MTPOBOTHUKOB

https://m.edsoo.ru/19ZEFK7Z74

51

PaboTa u MomHOCTH
ANEKTPUIECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

https://m.edsoo.ru/40AIXYN3H

52

JlaGopaTtopHnas pabota
"Onpenenenne paboThl U
MOIIIHOCTH 3JEKTPUYECKOTO
TOoKa"

https://m.edsoo.ru/VR92V8JHA

53

DneKTpuyecKue Henu u
MOTPEeOUTENHN DIEKTPUUECKON
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/1L3KZ2XI.M

54

ITocTosiHHBIE MarHuThbl, UX
BSaHMOHeﬁCTBHC

https://m.edsoo.ru/KL1ZHIKQF

55

VYpok-uccienoBaHue
"N3y4yeHue nosuen MoCTOSHHBIX
MarHuToB"

https://m.edsoo.ru/1GL7RJQOR




56

MarnutHoe nojsie. MarautHoe
noJjie 3eMJIH U €ro 3HaYECHUE
IUTSL SKA3HU Ha 3eMIIE

https://m.edsoo.ru/R3XXJCRVK

57

[ToaroroBka Kk KOHTPOJIBHON
paboTte 10 TemMe
"DnexkTpuueckue 3apsapl.
3apspKeHHBIC Tella U UX
B3anMoaencTBUs. [IocTOSTHHBIN
ANEKTPUYECKHM TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KonTponbHas pabota o teme
"DnexTpuyuecKue 3apspbl.
3apsHKEHHBIE TeJla U UX
B3auMoAecTBHS. [loCTOSTHHBIN
ANEKTPUIECKUH TOK" /
Bcepoccuiickas npoBepoyHast
pabota

https://m.edsoo.ru/ZISSW47Z7W

59

Peseprubiit ypok. PabGoTa ¢
TEKCTaMU 110 TeMe
"ITocTOSTHHBIN ANEKTPUUECKUI
ToK" / Beepoccuiickas
poBepouHasi paboTa

https://m.edsoo.ru/EQRLKPT1U

60

OnbIT OpcTena. MaruutHoe
T10JI€ 3JIEKTPUUYECKOTO TOKA
MarauTtHoe 1noJjie KaTyIKH ¢
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

IIpumeHeHue
3JIEKTPOMArHUTOB B TEXHHKE.
JIaGoparopHas paboTa
"U3yuenue nencTBus

0.5

https://m.edsoo.ru/KG8XDIUWD




MarHuTHOTO TOJISI Ha
IIPOBOJHUK C TOKOM"

62

DNEeKTPOABUTATENb
MIOCTOSIHHOTO TOKa.
Hcnonb3zoBanue
3JIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U
Ha TpaHcnopre. JJabopaTtopHas
pabora "KoHcTpynpoBanue u
n3ydeHue paboThl
aneKTpoaBuraresns"

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

63

Omnbrter @apazest. 3akoH
3J'ICKTpOMaFHI/ITHOI\/’I HUHAYKOWH.
[TpaBuno Jlenna

https://m.edsoo.ru/YSDW34FV0

64

OnekrporeHeparop. CrocoOs
MOJTYYEHHUS ANEKTPUUECKON
SHEpPruu. DJNEKTPOCTAHLIUU Ha
BO300OHOBJIISIEMBIX UCTOYHHKAX
SHEPruu

https://m.edsoo.ru/LM1C70D7A

65

[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1o Teme
"DJIeKTpUUECKHE U MarHUTHbBIE
siBJIeHUS "

https://m.edsoo.ru/GFS9PNC8B

66

KouTtponbHas pabora o teme
"DJIeKTpUUECKrEe U MarHUTHbIE
siBIeHUS"

https://m.edsoo.ru/APBXXTADS

67

PezepBHblit ypok. Pabora c
TekcTaMu 110 TeMe "TenaoBrle
SIBJIEHUS"

https://m.edsoo.ru/4B8GKYQ1X




PezepHblii ypok. Pabora c

68 TEKCTAMU II0 TEME 1 https://m.edsoo.ru/ISHXLLTXX
"MaruuTtHsble sBieHusd"
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KoHTpoJbHBbIE

Bcero
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Mexannueckoe OBIDKEHUE.
MarepuanbHas TOUKa

https://m.edsoo.ru/UP3I88§VCD

CucremMa orcuera.
OTHOCHUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpPHOE ITpsIMONIMHEHOE
JIBUKEHHE

https://m.edsoo.ru/E65RWOZKO0

HepasHomepHoe
NPSAMOJIMHENHOE JBU)KEHUE.
CpenHsisi ¥ MTHOBEHHAsI
CKOpPOCTh

https://m.edsoo.ru/LO43PYTGB

[Ipsimonuuelinoe
PaBHOYCKOPEHHOE JIBHKEHUE.
Yckopenue

https://m.edsoo.ru/SKUYWCHBO

CKOpOCTh NPAMOJIUHEHHOTO
PaBHOYCKOPEHHOTO JBHKEHUS.
I'paduk ckopoctu

https://m.edsoo.ru/HXCDF3ZC8

JlaGopaTtopHas pabota
"OnpeneneHyue yCKOpEeHUs Tena
IIPY PAaBHOYCKOPEHHOM
JIBYDKEHUU 110 HAKJIOHHOM
miockoctu"

https://m.edsoo.ru/1 KKINJFOS




CB00OOIHOE TTaJICHUE TEIL.

8 https://m.edsoo.ru/NMQA4GGEQ
Oumnertel ['anunes
PaBHOMEpHOE NBUXKEHHE 11O
0K HocTH. Ileproa m wacrora

9 Py P . s https://m.edsoo.ru/PVRBIDTTH
oOpaienus. JIuneiinas u
YIJIOBAasi CKOPOCTH

€HTPOCTPEMUTEIIHLHOE

10 Henrpoctp https://m.eds00.ru/OSLFGWEZY
YCKOpEHHUE
[IepBsiii 3ak0H HproTOHA.

11 https://m.edsoo.ru/T4ADTURL3K
Bexrtop cuiibl
Bropoii 3akon Hrerotona.

12 TOPOH 3AKOH HILIOTOH https://m.eds0o.ru/SA28NGVEV
PaBHOfelicTBYIOIIIASA CHITa
Tpernii 3akoH HproTOHA.

13 https://m.edsoo0.ru/XPFYG64RM
Cynieprio3unus Cui
Pemenue 3aga4 Ha npuMeHEHUE

14 https://m.edsoo.ru/GEM2S4HK9
3akoHoB HeroToHa

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
Pemrenue 3agaq mo reme «Cria

16 https://m.edsoo.ru/HML1AMN12
YIPYTOCTH»
JlaGopaTtopHnas pabota

17 «OmnpeneneHue )KeCTKOCTH https://m.edsoo.ru/T4PAJAFV1
MIPYXUHBDY

18 Cuna TpeHus https://m.edsoo.ru/B4WPRASI7
Pemenne 3amau mo teme «Cuia

19 https://m.edsoo.ru/PJDH2DCOT
TPEHUSD)
JIaGoparopHas paboTa

20 "Onpenenenue kodpdunreHTa https://m.edsoo.ru/CS6RD8KXSE

TPEHUS CKOJIbXKEeHUs"




21

Pemrenue 3agad mo reme
"3axonsl Herorona. Cuia
ynpyroct. Cuna tpenus”

https://m.edsoo.ru/VT3T38KBU

22

Cuia TSKeCTH U 3aKOH
BCEMHUPHOTO TATOTCHUS.
YckopeHnue cB0OOHOTO
najIcHus

https://m.edsoo.ru/MEETXGF6Q

23

VYpok-koHpepeHus
"JIBUKEHHE TET BOKPYT
IPaBUTALIMOHHOTO LEHTPa
(Conneunas cucrema).
lanaktukn"

https://m.edsoo.ru/BLGGQ9259

24

Pemenne 3amau mo teme "Cuna
TSOKECTU U 3aKOH BCEMUPHOTO
TroTeHUS"

https://m.eds00.ru/VO2GVEYAT

25

[lepBast kocMHuUYeCcKast CKOPOCTb.

HeBecomocTth u meperpy3ku

https://m.edsoo.ru/563XRG6ED

26

PaBHOBecue MarepualibHOI
TOYKH. AOCOTIOTHO TBEPOE
teno. PaBHOBecue TBEpAOIO
TeJa C 3aKpeIIEHHON OChIO
BpaueHuss. MOMEHT CHUIIBI.
IenTtp TsxecTn

https://m.edsoo.ru/AONEMB459

27

PaBHOBecue maTepuanbHO
TOYKH. AOCOTIOTHO TBEPIOE
teno. PaBHoBecue TBEpAOTO
TENAa ¢ 3aKPEIVIEHHON OChIO
BpaiieHus.. MOMEHT CUIIBIL.
Lentp TsKeCcTH

https://m.edsoo.ru/GAMQW4SLS




28

Pemrenue 3agad mo reme
"MowmeHT cunbl. LlenTp
TsoKecTH"

https://m.edsoo.ru/0QJSN205C

29

[ToaroToBka Kk KOHTPOJIBHOM
paboTte 10 TemMe
"MexaHH4ecKO€e ABUKEHHE.
Bzaunmonerictue ten"

https://m.edsoo.ru/8D7SUVXS5J

30

KonTponsHas pabora no teme
"MexaHN4ecKOo€e IBIKEHUE.
Bsaumonetictue Tea"

https://m.edsoo.ru/J1IBOUJ2YG

31

Nmnynsce Tena. IMmynbc CUIIBL.
3aK0H COXpaHEHHS UMITYJIbCA.

Ynpyroe u Heynpyroe
B3aMOJEICTBUE

https://m.edsoo.ru/7PISBWQD?2

32

Pemmenue 3agay nmo teme ""3akoH
COXpaHEHUs umIysbca'

https://m.edsoo.ru/LQO6EH8F9

33

Ypoxk-koHbepeHus
"PeakTUBHOE IBU)KEHHUE B
MpUPOJE U TEXHUKE"

https://m.edsoo.ru/3UH32H4RL

34

Mexannyeckas pabota u
MOIIIHOCTh

https://m.edsoo.ru/FCOHVOYXP

35

PaboTa cuminl TSKECTH, CHIIBI
YIIPYroCcTu U CUJIbI TPCHUA

https://m.edsoo.ru/Y4AH20MDHI

36

JlaGopaTtopHas pabota
«OrnpeneneHue padoOThI CUIIBI
TPEeHUsI IPU PABHOMEPHOM
JIBUKCHHUH TeJa I10
TOPU30HTAIBHOM MOBEPXHOCTH»

https://m.edsoo.ru/609HFE1P8




37

CBs3b 3HEPTUH U PAOOTHI.
IToreHnmanpHas dHEprus

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprusi.
TeopeMa 0 KHHETUYECKOI
SHEPTUH

https://m.edsoo.ru/WKXL7NXVR

39

3aKOH COXpaHEHMsI SHEPTUU B
MECXaHUKE

https://m.edsoo.ru/FMM2S69EB

40

JlabopaTtopHnas pabota
«M3ydeHne 3aKk0Ha COXpaHEHUs
SHEPTHUM

https://m.edsoo.ru/0TVK8KIXB

41

KonebarennHoe ABHKEHNE U
€ro XapaKTepI/ICTI/IKI/I

https://m.edsoo.ru/3EQ3BHBZ3

42

3aTyxaromue KojeOaHusl.
Boinyxaennbie koneOaHusl.
Pe3onanc

https://m.edsoo.ru/I3ZKD2M12

43

Marematnueckuii u
NPY>KUHHBIA MasSTHUKA

https://m.edsoo.ru/O71PZDM11

44

ypOK-I/ICCJ'Ie,Z[OBaHI/IG
«3aBUCUMOCTh nepuoaa
KOJe0aHuH OT JKECTKOCTH
MPYXUHBI 1 MACCBI I'py3a»

https://m.edsoo.ru/BACA6R4KS

45

[IpeBpaienue 3Hepruu npu
MEXaHUYECKUX KOJICOaHUSIX

https://m.edsoo.ru/RPN7BU655

46

JlaGopaTtopHas pabota
«OrmpeneneHne 4acToOThl U
nepuoja Konebanui
MPYKUHHOTO MassTHUKA»

https://m.edsoo.ru/FV1Y2NUGC




47

JlaboparopHas paboTa
«[IpoBepka HE3aBHCUMOCTH
nepuoJia KoJieOaHuii rpys3a,
IIOABCHICHHOI'O K HUTHU, OT
MAaccChl Tpy3a»

https://m.edsoo.ru/6YGEHWEDT

48

MexaHnyeckie BOJIHEL.

CBolicTBa MEXaHHYESCKUX BOJIH.

HpOI[OJ'II)HI)IG " NMOMNCPCUYHBIC
BOJIHbI

https://m.edsoo.ru/QHBQ3U5SXV

49

Ypok-koHpepeHus
"MexaHn4ecKHue BOJIHEI B
TBEpIOM Teie. CelicMuueckue
BOJIHBI"

https://m.edsoo.ru/6PNOHXSJA

50

3Byk. Pacnipoctpanenue u
OTpa)keHHE 3ByKa

https://m.edsoo.ru/NTZLRXDBS

51

Ypok-uccienoBanue
"HabaroneHue 3aBUCHMOCTH
BBICOTHI 3BYKa OT YaCTOTHI"

https://m.edsoo.ru/SRPRGGZVS

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKUI PE30HAHC

https://m.eds0o0.ru/AOY3HSN3G

53

Ypok-koH(DepeHIus
"VYnbpTpa3Byk U HH(Pa3BYK B
MPpUPOJE U TEXHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroroBka K KOHTPOJBHOM
pabote o Teme "3aKOHBI
coxpaHeHus. MexaHu4ecKue
KonebaHus U BOJIHEI"

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




55

KonTtposnsHas paboTa o teme
"3aKOHBI COXpAHEHUSI.
Mexanunueckue KojaeOaHus 1
BOJIHBI"

https://m.edsoo.ru/ZVD77Z44VH

56

DNEeKTPOMarHuTHOE TOJIE.
3HeKTpOMaFHI/ITHI)I€ BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBoiicTBa AJIEKTPOMATrHUTHBIX
BOJIH

58

VYpoxk-koudpepennus "llkana
SHGKTpOMaFHI/ITHI)IX BOJIH.
Hcnons3oBanne
SHGKTpOMaFHI/ITHI)IX BOJIH HJIA
COTOBOM CBsI3U"

https://m.edsoo.ru/7E1J2VY03

59

VYpok-uccnenoanue "N3yuenne
CBOMCTB JIEKTPOMarHUTHBIX
BOJIH C IOMOIIIbI0 MOOMJIBHOTO
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemrenue 3agau Ha
OTIpeICTICHUE YaCTOThI M JITUHBI
ANIEKTPOMArHUTHON BOJTHBI

https://m.edsoo0.ru/WIGCO6QSN

61

DneKTpOMarHuTHas MPUpoIa
cBeta. CKOpOCTH CBeETA.
BonHoBble cBolicTBa cBeTa

https://m.edsoo.ru/ZFGOBMGFX

62

Hcrounuku cBera.
IIpssmMonmHenHOE
pacnpoCTpaHEHHUE CBETA.
3armenus Connua u JIyHsl

https://m.edsoo.ru/NLIADWAXN




63

3aKoH OTpaXKEHHUS CBETA.
3epkaina. Pemenue 3a1a4u Ha
IMPUMCHCHUC 3aKOHA OTPAKCHUA
CBeTa

https://m.edso0o0.ru/QONUKCDOB

64

[Ipenomiienue cBera. 3aKkoH
MPETOMIICHHUS CBETA

https://m.edsoo.ru/NF1PZFEV3

65

[TosiHOE BHYTpEHHEE OTpAKEHUE
cBera. Mcronp30BaHne MOJIHOTO
BHYTPEHHETO OTPaXXEHU B
ONTHYECKUX CBETOBOIAaX

https://m.edsoo.ru/FZ7THV6E2W

66

JlabopaTtopHnast pabota
"HccmeqoBanne 3aBHCUMOCTH
yTJia TMPeIOMIICHUS CBETOBOTO
Jy4ya OT yIJia MaJeHus Ha

nn

rpaHuiie "BO3AyX-CTEKIIO

https://m.eds00.ru/R80OIT10S

67

VYpoxk-koHpepeHus

"M cnoap30BaHNE OJTHOTO
BHYTPEHHETO OTPa’KCHUS:
CBETOBOJIbI, ONITHKOBOJOKOHHAS
CBS3b"

https://m.edsoo.ru/OL9F63ZRU

68

JIunsel. OnTryeckast cujia
JIMH3BI

https://m.edsoo.ru/ZV702L97F

69

[TocTpoenue nzodpaxkeHuit B
TUH3aX

https://m.edsoo.ru/MWU2YHLIN

70

JlaGoparopHas paboTa
"Onpenenenne GHoOKyCcHOTO
paccTOsIHUS U ONTHYECKOM
CHJIBI coOupatromiei TuH3b1"

https://m.edsoo.ru/3XTVNZNIJ




71

VYpox-koHpepeHuus
"OnTuuecKue JUH30BBIE
npubopsr"

https://m.edsoo.ru/KKVRKOP3D

72

I'ma3 xak ontuyeckas cucrema.
3penue

https://m.edsoo.ru/KP1 ACI9PW

73

Ypok-koupepermus "edexTs
3penus. Kak coxpanuts 3peHue"

https://m.edsoo.ru/ZKWLQ3CHI

74

Pasnoxxenue 6enoro csera B
cnektp. OnbiTel HproTOHA.
CrnosxeHue CeKTpaJIbHbIX
uBeToB. [{ucnepcus cBera

https://m.edsoo.ru/ZPRFN4D5V

75

JlabopaTtopHnast pabota "OmbITHI
0 Pa3JIoKEHUIO OeIoTo CBeTa B
CIIEKTp ¥ BOCHPHUSITHIO IIBETA
MPEIMETOB TIPU MX
HaOJIIOICHUH Yepe3 [BETOBEIC
¢buapTpH"

https://m.edsoo.ru/ESISL6TCH

76

VYpok-npaktukym "BosiHOBBIE
CBOICTBa CcBeTa: JUCIEPCHS,
uHTepdepeHus u qudpaxuus”

https://m.edsoo.ru/A1F3HB8Y9

77

Omnbiter Pesepdopna u
IJIaHeTapHas MOJIENIb aToMa

https://m.edsoo.ru/P922QVFIV

78

[Tocrynarer bopa. Moznens
aroma bopa

https://m.edsoo.ru/OBJPHE0G?2

79

Hcnyckanue 1 norioueHue
cBeTa aToMOM. KBaHTBHI.
JInnenyaTsle CIIEKTPBI

https://m.edsoo.ru/MO9LRTHPCO




YPOoK-IIpakTUKyM

80 "HabOmtoieHue CieKTpoB https://m.edsoo.ru/7NCLNW?296
HCIycKaHus"

81 PannoakTUBHOCTE U €€ BHIBI https://m.edsoo.ru/22H32JWIM

82 CTpocine aToMHOro A1pa. https://m.edsoo.ru/IRVFSKOFK
Hyxnonnas moaeins

83 PaoaKTHBHEIC MPCBpAIICHI. https://m.edsoo.ru/RA796TPSP
W3oTomb!
Pemienue 3amau 1o teme:

84 "PagmnoakTuBHBIE https://m.edsoo.ru/WX2HQP2S6
npeBpanieHus”

85 [Tepuon momypacnazna https://m.edsoo.ru/WZDJCOES87
Ypok-koHpepeHIus

86 "PagnoakTrBHbBIC U3TyYEHUS B https://m.edsoo.ru/X1J4002C4
NpUpoOE, METULIMHE, TEXHUKE"
SnepHbie peakunu. 3aKOHbI

87 COXpAaHEHUS 3apsAI0BOTO U https://m.edsoo.ru/YOQ2XMKOOQ
MAacCOBOT'O YHCEII
DHeprus CBSI31 aTOMHBIX SIJIEP.

88 https://m.edsoo.ru/NSTEUFIO3
CBs13b MacChl U SHEPTUH
Pemenue 3agau no reme

89 https://m.edsoo.ru/OD4KHLQ4T
"SAnepusie peakuuun"
Peakuuu cuHTE3a U JIeJICHHUS

90 saep. ICTOUHUKH 3HEprun https://m.edsoo.ru/RMBFQBND7
CounHia u 3BE311

91 Ypox-Koupepenuus "Slnepras https://m.edsoo.ru/QTNWFW90Q

sHepreTuka. Jlencreus




PaaMoOaKTUBHBIX U3Iy4EHUH Ha
JKUBBIE OPraHU3MbI"

92

[ToaroroBka Kk KOHTPOJIBLHON
paboTte 10 Teme
"DJIeKTpOMarHUTHOE TIOJIE.
DNEKTPOMAarHUTHBIE BOJHBL
KsanToBbie siBneHus"

https://m.edsoo.ru/TBOXB9TUO

93

KonTponsHas pabora no teme
"DJIeKTpOMarHUTHOE TIOJIE.
DNEKTPOMAarHUTHBIE BOJTHBL
KBanToBsie sBiaeHus"

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTOpEeHuE, 060OIIEHNE.
JlabopaTopHbie pabOTHI 1O
Kypcy "BzaumoneiictBue ten"

https://m.edsoo.ru/2GFCLJOJJ

95

[ToBTOpEeHME, 060OIICHNE.
Pemenue pacueTHbIx U
KaueCTBEHHBIX 33/1a4 10 TeMe
"TemnoBsie mporecch”

https://m.edsoo.ru/MMINLZOSQ

96

[ToBTOpEHME, 06OOIICHNE.
Pemenne pacyeTHbIX U
KayeCTBEHHBIX 3a/a4 110 TEME
"KIIJI TerioBeIX aBurarencii'”

https://m.edsoo.ru/H7HKU30G3

97

[ToBTOpEHUE, 0OOOIICHNE.
Pemenne pacyeTHbIX 1
Ka4eCTBEHHBIX 3224 I10 TEME
"KIIJ] anexkrpoycTtaHoBOK"

https://m.edsoo.ru/XP2HRNAY4

98

IToBTOpenue, o6oOIIeHNE.
JIaGopatopHble pabOThI MO
Kypcy "CseToBble ABICHUS"

https://m.edsoo.ru/FK30FNRHX




[ToBTOpenue, oboOIIeHNE.
99 Pabora ¢ TekcTamu 1o TeMe

"3aK0OHBI COXPAHEHHUS B
MexaHuke"

https://m.eds00.ru/91XS3CXDT

[ToBTOpenue, o6oOIICHNE.
100 Pabora ¢ TekcTamu 1o TeMe
"Konebanust u BOJIHBI"

https://m.edsoo.ru/L3YKVIINT

[ToBTOpEeHue, 060061IEeHNE.
101 Pabota ¢ Tekcramu 1o TeMe
"CBEeTOBBIE SIBJICHUS"

https://m.edsoo.ru/LG327ISQ6

[ToBTOpEeHuE, 0600IIEHNE.
102 Pabota ¢ Tekcramu 1o TeMme

"KBanrtoBas u saepHas ¢uzuxa"

https://m.edsoo.ru/W7IE16NUS8

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27







IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pasiindaTth ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWICTB M Ha

OCHOBC OITBITOB, JEMOHCTPUPYIOLIUX JAHHOC (1)I/ISI/ILI€CKO€ SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBICHUWE M3YYEHHBIX (U3MUECKUX SBICHUH B
OKpYKaIOIlleM MHpE, B TOM uucie GU3NYECKUE SBJICHUS B IPUPO/IE,
MIPH 3TOM NEPEBOJUTH MPAKTUYECKYIO 331a4y B yUEOHYIO, BBIACIATh

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3UUECCKUX SIBJICHUI

1.4

OTHCHIBaTh HM3y4CHHBIE CBOMCTBAa Ten M (u3HUecKue SBJICHMUS,
UCTIOJIB3YSl (U3NYECKHE BETUYMHBI, MpPH OMUCAHUHM IPAaBUIBHO
TpPakTOBaTh (DU3MUECKUNH CMBICT HCHOJIb3YEMbIX BEIUYMH, HX
0003HaYeHUs] U €IUHUIBl (UINYECKUX BEJIMYUH, HAXOIUTh
dbopMynbl, CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMYUHY C
JIPYTMMHU BeTMYMHAMU, CTPOUTH I'papUK U3yUEHHBIX 3aBUCUMOCTEN

(1)I/ISI/ILIGCKI/IX BCIINYHUH

1.5

XapaKTCPpHU30BaATb CBOMCTBA TCII, (I)I/I3I/I‘ICCKI/IC SABJICHUS W IIPOLECCCHI,
HCIIOJIB3YS H3YUYCHHBIC 3aKOHBI, IPpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW 3allUChbiBAaTb €ro MaTrcMaTHU4YCCKOC

BBIPAXXCHHUC

1.6

OOBSCHATh (PU3UUECKUE SBJICHHS, POLIECCHl U CBOMWCTBA Tell, B TOM
YhClIe M B KOHTEKCTE€ CHUTyallMil IPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBIISTb NPUYMHHO-CIEJCTBEHHBIE CBS3H, CTPOUTH
oObsicHeHue u3 1 — 2 Jornyeckux IaroB ¢ omopoil Ha 1 — 2
U3YyYCHHBIX CBOMCTBA (PM3MYECKUX SIBJICHUH, (PU3MUYECKHX 3aKOHA

HJIM 3aKOHOMCPHOCTHU




1.7

pemath pacuéTHble 3a7aun B 1 — 2 elCTBUS, UCIIONb3YS 3aKOHBI U
dopmynbl, CBs3bIBaOLINE (PU3UYECKUE BEIMYMHBI: HAa OCHOBE
aHajM3a YCJIOBMS  33Ja4yd  3aluChlBaThb  KpaTKOe  YCIIOBHE,
HOJICTABIIATh (U3UYECKUE BEITUYMHBI B (POPMYJIBI W TPOBOIUTH
pacuérel, HaXOAWTh CIPABOYHbIEC JIAHHBbIE, HEOOXOIUMBIE MJIs
peumieHuss  3aga4, OLEHUBATh  PEAIMCTUYHOCTh  IIOJIYYEHHOU

(U3NYECKON BETMIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PELIMTH TPH TTOMOIIH
(1)I/IBI/I‘I€CKI/IX METOOA0OB, B OIIMCAHHHW HCCIICAOBAHUSA BbIACIATH
IpOBEpSieMOE  NPENNoJIOKeHHe  (TMIoTesy),  pasiauyarth U
HHTCPIIPETUPOBATH HOJ'Iy‘-ICHHBII\/'I pe3yiabTaT, HAXOAUTH OIIIMOKH B

XO0J¢€ OIibITa, ACJIAaTh BBIBOJLI IO €0 pE3yJIbTaTaM

1.9

MPOBOJIUTH OIBITHl MO HAONIOACHHUIO (DU3UYECKUX SIBJICHUW WIH
bu3ndeckux  CBOMCTB  Teln:  (HOpMyIUpOBaTh  MPOBEPSIEMBIC
MPEANOJIOKEHUSI, COOUpaTh yCTAaHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHus, 3aMMCHIBATh X0/ OTbITa U (POPMYIUPOBATH BBHIBOJIBI

1.10

BBITIOJTHATH TIPSIMBIE U3MEPEHHS C UCIIOIb30BaHUEM aHAJIOTOBBIX U
i (ppoBbIX MPUOOPOB, 3aUCHIBATH MOKa3aHUsI MPHOOPOB C YIETOM

3aJIaHHON a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUH

1.11

MPOBOJIUTh  HMCCIICIOBAHUE 3aBUCHUMOCTH OJHOM  (hU3MUECKOI
BEIIMYMHBI OT JPYrOM C WCIOJIB30BAHHEM IMPSMBIX H3MEPCHHH,
y4acTBOBAaTh B IUIAHUPOBAHMM Y4eOHOTO HCCIEAOBaHUS, COOMpaTh
YCTAaHOBKY M BBITIOJIHATh H3MEPEHHs], CIENys TNPEI0KESHHOMY
miaHy, (GUKCHPOBATh PE3YJbTAaThl TOJYYEHHOW 3aBHCHUMOCTH
(GU3MYECKUX BEJIMYMUH B BUJIE TPEIIOKCHHBIX TaOIUIl U rpaduKoB,

ACJIaTh BbIBOJBI 11O PE3yJIibTaTaM HUCCICAOBAHUA

1.12

IMPOBOANTH KOCBCHHBLIC HM3MCPCHUS (i)I/I3I/I‘leCKI/IX BCJIIMYHNH, CJICOY:
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIpu  BbIIIOJIHCHHUH I/ISMepeHI/Iﬁ
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHHUC

HCKOMOM BEITUYHUHBI

1.13

CO6J'IIO)13TL npaBujia TCXHUKHU 0€30IMacHOCTH npu pa60Te C

1a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3blBaTb IPHUHIUAIIBI JEeHCTBUSA HpI/I60p0B N TCXHHUYCCKHX
YCTpOP'ICTB, XapaKTCprU30BaTb MPHUHIUIIBL JeicTBUA N3YYCHHBIX

HpI/IGOpOB N TCXHUYCCKUX yCTpOﬁCTB C IMOMOIIBIO HX OIIMCAaHNA,




UCTOJB3Ysl 3HAHUS O CBOWCTBaX (DU3MYECKUX SABICHUA U

HeoOX0ouMBbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOJUTH TIPUMEPHl (HAXOMUTh WHPOPMAIUIO O TMPUMEPAX)
MPAKTHYECKOTO  HCIIOJIb30BaHHWS  (U3MYCCKHX  3HAHWHA B
MOBCEIHEBHON JKM3HHM Ui OOecredYeHHuss Oe30MacHOCTH IPHU
oOpamieHnn ¢ npubOpaMHd W TEXHUYCCKHUMH YCTPOHCTBaMH,
COXpaHEHHS 3J0POBbS M COONIIOJCHHUS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPYXAIOIIEH cpeae

1.16

OCYILIECTBIISITH OTOOP UCTOYHUKOB MHpOpMauu B cetu MIHTepHET B
COOTBETCTBUU C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUIUXCS 3HaHUU M MyTEM CPaBHEHUS Pa3IMUHbIX MCTOYHUKOB
BBLAETATh MHGOPMALMIO, KOTOpasl SIBJISIETCS MPOTUBOPEUMBOM HIIN

MOXET OBITh HEJIOCTOBEPHOM

1.17

HCIIOJIb30BATh pu BBIITOJITHEHUH y4eOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO ~ JIUTEepaTypy (puU3MUecKkoro cojep:kaHus,
CIIpaBOYHBIE MaTepHalbl, pecypcbl ceth VHTepHeT, BIaaeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(pOopMaIuu U3 0THOW 3HAKOBOW CHCTEMBI B JPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE ITMCbMEHHBIE U YCTHBIE COOOICHNUS
Ha OCHOBe 2 — 3 WCTOYHHUKOB wuHMOpMaIu (PU3NIECKOTO
COJICpKaHUS, B TOM YHUCIIC ITyOJIMYHO JeNIaTh KPaTKUE COOOIIEHHSI O
pe3yabTatax MPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHUM, MPH 3TOM
IPaMOTHO HCIOJH30BaTh W3YYCHHBIH TMOHSATHHHBIA ammapaTr Kypca

(bU3MKH, COPOBOKIATH BHICTYIIJICHHE MTPE3EHTAI[UCH

1.19

OpU  BBIIOJIHEHWH  Y4eOHBIX MPOEKTOB U  HCCIENOBaHUI
pacrpefensaTe O00s3aHHOCTH B TpYIINEe B COOTBETCTBHUH C
IIOCTABJIIEHHBIMM 3aJadyaMM, CIEOUTh 3a BBINOJHEHHEM IIaHA
IEWCTBUM, aJeKBaTHO OILIEHMBAaTh COOCTBEHHBIM BKJIaJ B
EeITEIbHOCTD TPYIIIIHI, BBICTPAWBaTh KOMMYHUKAaTHBHOE

B3aHMOI[eﬁCTBHe, YUYUTBIBAsA MHCHHUC OKPYKAKOIIUX

8 KUIACC




Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmMmsbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1.1

HCIIOJIB30BaTh IIOHATHA

1.2

pasiindaTh ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, JIECMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘I€CKOC SBJICHHUC

1.3

pacno3HaBaTh IPOSIBICHUE M3YYEHHBIX (U3MUECKUX SIBICHUN B
OKpPYKaIOILlEM MHPE, B TOM uucie GU3NYECKUE SBJICHUS B IIPUPO/IE,
[P 3TOM MEPEBOANTD MPAKTUUECKYIO 3a/1a4y B YU€OHYI0, BBIIEIATh

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI

1.4

OTMCHIBATh M3yYCHHbIE CBOMCTBAa Tel M (PU3MUECKUE SIBICHUS,
UCHOJIb3YSl (U3NYECKUE BEJIUYMHBI, MPHU OINUCAHUM MPABUIBHO
TpakTOBaThb  (PU3MYECKUH  CMBICH  HCIOJb3YEMbIX  BEJIHYMH,
0003HaYeHHs] W €IUHUIBl (U3NYECKUX BEJIMYUH, HAXOIUTh
(GopMynbl, CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMYUHY C
JPYTMMHU BETMYMHAMHU, CTPOUTH IPa(PUKN U3yUEHHBIX 3aBUCUMOCTEN

(bU3NYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOWCTBA Tell, PU3NUECKHE SBJICHUS U MPOLIECCHI,
UCIIOJIb3YSl W3YYEHHBIE 3aKOHBI, NpPU 3TOM JaBaTh CJIOBECHYIO
GOpMyIUpPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTU4yecKoe

BBIpaKEHUE

1.6

O0OBSICHATH (PU3UYECKHE MPOIECCHl M CBOMCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE CHUTYyallMii MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITh TPUYMHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHCHHUE U3
1 — 2 5orM4ecKkux maroB ¢ MOMOIbI0 1 — 2 M3y4YeHHBIX CBOWCTBA

(1)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (I)I/I?»I/I‘IGCKI/IX 3aKOHa WK 3aKOHOMCPHOCTHU

1.7

peuiaTtb paC‘IéTHLIe 3aJa4u B 2-3 HeﬁCTBHH, HCIIOJIB3Ys 3aKOHBI U
(1)0pMy'J'ILI, CBA3BIBAIOIIHC (I)I/I?»I/I‘ICCKI/IC BCIIMYMHBI: Ha OCHOBC
dHaJIn3a YCJIOBHA 3aJa4d 3allUCbIBATh KPATKOC YCJIIOBHC, BBISABIIATH
HEAOCTATOK JAaHHBIX Jid PCHICHUA 3a/ld4du, BBI6I/IpaTB 3aKOHbI H
q)OpMy'J'ILI, HeO6XOI[I/IMI>Ie I eé peuieHuA, MpoBOAUTDb paC‘IéTLI n
CpaBHHUBATL IIOJIYYCHHOC 3HAUYCHUC (1)I/I3I/I‘IGCKOI>'I BCIIMYHUHBI C

HN3BCCTHBIMHU JaHHBIMH

1.8

pacrno3HaBaThb HpO6JlCMLI, KOTOPBIC MOJKHO PCIIWMTL IpU IMOMOIIH

(1)I/I3I/I‘-IGCKI/IX MCTOIOB, HUCIOJB3yA OIMCAHUC HCCICAOBAHUA,




BBLACIIATH MMPOBEPACMOC NMPCAIIOJIOKCHNUEC, OLICHUBATL MTPAaBHUJILHOCTD

nopsAaaka ImpoBCACHHA UCCIICA0OBAaHUA, ACTIATh BHIBOJbI

1.9

MPOBOJMTH OTBITHI MO0 HAONIOACHUIO (PU3UYECKUX SBICHUN WU
(GU3NYECKUX  CBOMCTB  Tell:  (OPMYIHMpPOBATh  MPOBEPSCMBIC
MPEIIOJIOKCHUS, COOMpaTh YCTAHOBKY U3  TPEIIOKCHHOTO

000py/10BaHUs, OTIMCHIBATh XO/1 ONbITA U (POPMYJINPOBATH BHIBO/IbI

1.10

BBIIIOJIHATE HNPAMBIC H3MCPCHHUA C HCIIOJIB30BAHUCM aAHAJIOTI'OBBIX
npuOOpoB M JAaTYMKOB (U3MYECKUX BEJIMYMH, CPABHUBAThH
pe3yiabTaThl M3MEpPEeHUH ¢ y4ETOM  3amaHHOM  abCOIOTHOM

MOrPEITHOCTH

IPOBOAMTH MCCJIEIOBAHUE 3aBUCUMOCTH OJHOW  (huznuecKoit
BEJIMYUHBI OT JPYrOM C HCMOJIB30BAHMEM IMPSMBIX H3MEPECHHM:
IJIaHUPOBATh HUCCIIEOBAaHUE, COOMpPATh YCTAHOBKY M BBIIIOJHSTH
W3MEpeHus, cleAys MpeUIoKEHHOMY IUIaHy, (DUKCHpOBaTh
pe3ynbTaThl MOJY4YEHHOW 3aBUCHMOCTH B BHJI€ TaONIUI U IpaduKoB,

JACJIaTh BBIBOABI 110 PE3yIbTaTaM HCCICI0BaHUA

1.12

IPOBOAUTH  KOCBEHHBIE  H3MEpPEHHS  (PU3MYECKUX  BEJIMYMH:
IUIAHUPOBAaTh ~ U3MEpEHHs,  coOupaThb  AKCIEPUMEHTAIHHYIO
YCTaHOBKY, CJIe[lysd TMpPEeAI0KEHHON HHCTPYKIMH, U BBIYUCIATH

3HAYCHHEC BCIINYUHBI

1.13

CO6J'IIO,Z[aTB ImpaBujia TEXHUKHU 0e30IacHOCTH IIpu pa60Te C

1a60paTOPHBIM 000PYI0BAHUEM

1.14

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS H3YUYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HAa MX OMHMCAHUS, UCHOJB3YS
3HaHMSI O CBOMCTBaX (PU3UYECKHX SIBICHUH U HEOOXOIUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.15

paciio3HaBaThb IPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI 10 CX€MaM U CXCMATUYHBIM pUCYHKAM, COCTABJIATH CXEMbI
QJICKTPHUYCCKHUX Hener ¢ MNocJeJOBaTeIbHBIM U mapaujiCJIbHbIM
COCANMHCHUCM JJICMCHTOB, pa3jindad YCIIOBHBIC 0003HaYCHUS

QJICMCHTOB 3JICKTPUUYCCKUX nemnein

1.16

NOPUBOAUTE TpUMEpPhl (HAXOAUTh HUHPOPMALHUIO O MpUMEpax)
NPAaKTUYECKOTO  MCIOJIb30BaHMs  (PU3MYECKMX  3HAaHMA B
NOBCEHEBHON KM3HM sl obOecrieueHUst OE€30MaCHOCTH NpHU

O6paH_leHI/II/I C HpI/I60paMI/I n  TCXHUYCCKUMU YCTpOﬁCTBaMH,




COXpPAaHCHUA 3O0POBbA U coOmoAcHUS HOPM 3KOJOTI'MYCCKOIro

MOBEJICHUS B OKPYXAIOIIEN cpeae

1.17

OCYIIIECTBIISITh TMOUCK HH(pOpMauu (U3MYECKOTO COJCPIKAHUS B
cet VIHTepHET, Ha OCHOBE MMCIOIIMXCS 3HAHUHN ¥ TyTEM CPaBHEHUS
JIOTIOTHUTEIHHBIX WCTOYHUKOB BBIICIATE HHPOPMAIHIO, KOTOpas

ABJIIETCS IPOTUBOPEUMBON I MOKET OBITH HEAOCTOBEPHOU

1.18

UCIIOJIb30BAaTh IPU BBINOJHEHUM Y4YEOHBIX 3aJaHUN HaydHO-
HOMYJISIPHYIO JIUTEPATYpy (PU3MUECKOro COAEp KaHUs, CIpPaBOUYHbIE
Marepuansl, pecypcbl cetn HTepHeT; BiageTe NpuéMamMu
KOHCIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

co3JaBaTb COOCTBEHHbIE IMCBMEHHbIE U  KpPaTKUE YCTHBIE
cooOrmienus, 0600mas UHPOPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB
($u3NYECKOTo CcoJepaHus, B TOM 4HCie MyOJIMYHO MPECTaBIIATH
pe3yJAbTaThl MPOEKTHOM WA UCCIIEI0OBATEIIbCKOM ACSITEIbHOCTH, TTPU
3TOM TPaMOTHO MCIOJIb30BaTh W3YYEHHBIM IMOHATUWHBIN ammapar

Kypca (hU3HKH, COMTPOBOXK/IATh BHICTYIIEHUE TIPe3eHTalen

1.20

IIPU BBITMOJHEHUN Y4€OHBIX IPOEKTOB U UCCIeI0BaHUN (PU3HUECKUX
IPOLIECCOB PacHpeeiATh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTABJIEHHBIMU 3aJjayaMi, CJEAUTh 3a BBIMOJIHEHUEM IUIaHA
JNEHCTBUII M  KOPPEKTUPOBATh €ro, aJeKBaTHO OICHUBATh
COOCTBEHHBI BKJIaJ, B JIEATEIBHOCTh TPYMIbl, BHICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJCHCTBHE, MPOSBISIL  TOTOBHOCTD

paspemiatb KOHGIUKTHI

9 KJIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

1.1

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pa3indaThb ABJICHUSA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/I‘IGCK06 SIBJICHUC

1.3

PaCro3HaBaTh MNPOSABIICHUC H3YUCHHBIX (I)I/ISI/I‘-ICCKI/IX SIBJICHUH B

OKpyKaromeM MUpe, B TOM YUCIIC (I)I/ISI/I‘{CCKI/IC SIBJICHUS B IpUPOAC,




IPU 3TOM TIEPEBOIUTH MPAKTHUYECKYIO 33a]]a4y B YU€OHYIO, BBIIENIATH

CYIIECTBEHHBIC CBOMCTBA (MMPU3HAKM) PU3NICCKUX SIBICHUI

1.4

ONMCBHIBATh HM3y4YCHHBIC CBOMCTBA Tel U (PUIUUECKUE SIBICHHS,
UCTIONB3YS (U3NYECKUE BEIMYUHBI, NPU ONHCAHUH IPABHIHLHO
TPAaKTOBaTh  (U3MYECKUH  CMBICH  HCHOJB3YEeMBIX  BEIHYUH,
0003HAaYeHUs] W €IUHULBl (U3NYECKUX BEJIMYMH, HAXOIUTh
(GopMyInbl, CBS3BIBAIONINE JaHHYIO (PU3MYECKYIO BEIHMUUHY C
JIPYTrUMH BeTMYMHAMH, CTPOUTH Ipa(pUKK N3yICHHBIX 3aBUCUMOCTEH

(bU3HYECKUX BEIIMUUH

1.5

XapaKTEpPU30BaTh CBOMCTBA TEJ, (PU3NUECKUE SBJICHUS U TIPOLIECCHI,
WCIIOJIb3ysd H3YYECHHBIE 3aKOHBI, MpPU 3TOM [JaBaThb CJIOBECHYIO
GopMyIHpPOBKY 3aKOHa U 3alHUCHIBAaTh €r0 MaTeMaTU4YecKoe

BBIpa)KCHUE

1.6

00BACHATH (pU3HUECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM UUCIIE U B
KOHTEKCTE CHUTyalluil IPAaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISABJIIATH HpI/I'-II/IHHO—CJ'Ie,Z[CTBeHHI)Ie CBsI3U, CTpOI/ITI) O6’I)$ICHCHI/IC nu3
2 — 3 JIOTMYECKUX IIAaroB ¢ MOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA

buznyeckux sABIEeHUHN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemaTth pacuy€THbIC 3a7add (OMUparonuecs Ha CUCTeMy u3 2 — 3
YpaBHEHHI), HCIIONB3ys 3aKOHBI H (OPMYINBI, CBS3BIBAIONINEC
¢u3uvecKkue BEIUYMHBI: HA OCHOBE aHAlM3a YCJIOBHS 3aJadu
3alMCBIBATh KPATKOE YCIOBHE, BBIABIATH HEIOCTAIONINE HIIH
M30BITOYHBIE IaHHBIE, BRIOUPATh 3aKOHBI M (DOPMYJIbI, HEOOXOAMMBIC
JUIsSL PEUICHUsS, TIPOBOJUTH PAcYEThl M OLICHUBATh PEATHCTUYHOCTD

IMOJIYYCHHOI'O 3HAaUYCHUA (bPI?»PI‘ICCKOfI BCJIIMYMHBI

1.8

pacCiio3HaBaThb HpO6J'ICMLI, KOTOPBIC MOXKHO PpCHIUTL IIPH ITOMOIIH
(1)I/ISI/IIIGCKI/IX MCETOHOB, UCIIOJIB3Ys OINMCAHNEC UCCICAOBAHUS, BBIACIIATH
IMPOBEPACMOC IIPCAIIOJIOKCHUC, OLUCHHUBATL IIPABUJIbHOCTL IIOpSAAKaA
IMPpOBCACHUA HMCCIICAOBAHUA, JACJIAaTb BbIBOIAbI, HHTCPIIPECTHPOBATDL

PE3yIbTaThl Ha6HIOI[eHPII>’I H OITIBITOB

1.9

IMPOBOAUTL OIIBITBI 110 Ha6J'IIOI[eHI/IIO (bI/I3I/I‘IeCKI/IX SIBIICHUH WU
(l)I/I3I/I‘IeCKI/IX CBOMCTB T€JI: CaMOCTOSTEIBHO CO6I/IpaTL YCTAHOBKY U3
M30BITOYHOTO Ha6opa O60pyI[OBaHI/IH, OIIMChIBATb XOJ OIIbITa U €ro

pe3yabTaThl, HOPMYIHPOBATH BBIBOIbI




1.10

OPOBOJUTH TP HEOOXOJUMOCTH CEpPHUI0 TPSAMBIX H3MEPEHU,
OTpeensisl CperHee 3HaueHHEe HM3MepseMOl BeluuuHbl ((PoKycHOE
paccrosiHue coOuparomieil JTuH3bI), 000CHOBBIBATh BBIOOp Criocoba

U3MepeHus (U3MEPUTENBHOTO Iprdopa)

1.11

MPOBOJIUTh MCCJICAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYUH C
WCIIOJIb30BAHUEM MPSMBIX U3MEPEHUI: TUIAaHUPOBATh UCCIEAOBAHHUE,
CaMOCTOSITEIBHO COOMpPATh YCTaHOBKY, (DMKCHPOBATh PE3YJIbTATHI
MOJIYYEHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYWH B BHJIC TaOIUITH

Fpa(i)I/IKOB, ACIAaTh BBIBOJBI MO PE3YJbTaTaM UCCICI0OBAHUA

IPOBOJAMTH  KOCBEHHBIE  W3MEpPEHHUS  (PU3MYECKUX  BEJIMYMH:
IUIAHUPOBAaTh ~ W3MEpPEHHs,  coOupaTh  SKCIEPUMEHTAIbHYIO
YCTAaHOBKY M BBINOJHATE W3MEPEHMs, CIEAyd IPEeIOKEHHON
WHCTPYKLMHU, BBIYUCISATH 3HAYEHHE BEJIWYMHBI U aHAIM3UPOBATH
MOJYyYEHHBIE PE3yJIbTAaThl C YYETOM 33J@HHOM MOIPEIIHOCTH

n3MEepeHun

1.13

coOnroAaTh mMpaBuiia TEXHUKH Oe3omacHOoCTH TMpu paboTe ¢

1a60paTOPHBIM 000PYI0OBAHUEM

1.14

pa3nu4aTh OCHOBHBIE MPU3HAKM U3YyUYEHHBIX (U3UUYECKUX MOJICIEH:
MaTepuaibHas TOYKa, aOCOJIIOTHO TBEPIOE TENO, TOYECHHBIN
UCTOYHUK CBETa, JIyd, TOHKas JIMH3A, IJIAHETapHasi MOJENlb aroma,

HYKJIOHHasd MOJACJIb aTOMHOTO sapa

1.15

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS H3YUYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha MX OMHCAHUS, UCIOJIb3YS
3HaHMSI O CBOMCTBaX (PU3UYECKUX SIBICHUH U HEOOXOIAUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.16

HCIIOJIb30BATh CXCMbI W CXCMATHYHBIC PUCYHKU H3YUCHHBIX
TCXHHUYCCKUX YCTpOfICTB, HU3MCPUTCIIbHBIX HpI/I60pOB n
TCXHOJIOTHYCCKUX ITPOLUCCCOB IIPU PCHICHNUHU y‘IC6HO-HpaKTI/I‘ICCKI/IX
3a/la4, OIITHYCCKHUEC CXCMbI JJIA ITIOCTPOCHHUA H306p8.)K€HPIﬁ B IINTIOCKOM

3epKaie U coobuparomeit TuH3e

1.17

NOPUBOAUTE TpUMEPhl (HAXOAUTh HUHPOPMALUIO O MpUMEpax)
OPAaKTUYECKOTO  MCIOJIb30BaHWs  (PU3MYECKMX  3HaHMA B
MOBCEHEBHON KU3HM Il obOecredueHUs: O€30MaCHOCTH  IPH

O6paH_leHI/II/I C HpI/I60paMI/I n  TCXHUYCCKUMU YCTpOﬁCTBaMH,




COXpPAaHCHUA 3O0POBbA U C06ﬂBlHCHHﬂ HOPM 3KOJIOT'MYCCKOro

MOBEJICHUS B OKPYXAIOIIEN cpeae

1.18

OCYIIIECTBIISITh TMOUCK HH(pOpMauu (U3MYECKOTO COJCPIKAHUS B
cetr IHTEepHET, CaMOCTOSTETLHO (GOPMYIUPYST TTOMCKOBBIN 3aIpoc,
HAaXOJWTh TIyTH OMNPEACICHHUS JOCTOBEPHOCTH  IOJYyYCHHOM
uH(POPMAIIMKM Ha OCHOBE WUMEIONINXCS 3HAHWUN W JOMOJTHUTEITHHBIX

HUCTOYHHUKOB

1.19

UCIIOJIb30BaTh TMPH BBHINOJHEHUM Y4YEOHBIX 3aJaHUN Hay4HO-
HOMYJISIPHYIO JIUTEPATYpPy (PU3MUECKOro COAEp KaHUs, CIpPaBOYHbIE
Marepuansl, pecypcbl cetn MHTepHeT; BiageTe NpUEMaMHU
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

CO31aBaThb cOOCTBEHHBIE MUCHLMEHHBIE WU YCTHBIC COO6I].[€HI/I${ Ha
OCHOBE I/IH(l)OpMaI_[I/II/I U3 HECKOJIBKUX HCTOYHHKOB (bHSI/ILIeCKOFO
COJIep’KaHus, MyOJMYHO MPEACTABIATh Pe3yabTaThl MPOEKTHON HIIU
HCCTIEOBATENIbCKON  JCSITENIBHOCTA, TPH  OTOM  T'PaMOTHO
WCIOJIb30BaTh H3YYCHHBIM MOHSATUWHBIA anmapar HM3y4aeMoro
pasnena GU3MKU U COMPOBOXKIATh BBICTYIUIEHHWE Mpe3eHTaluei ¢

y4€TOM 0COOEHHOCTEH ayTUTOPUHU CBEPCTHUKOB

1.21

IIPU BBINOJIHEHUN YU4E€OHBIX IPOEKTOB U HCCIEI0BaHUN (PU3HMUECKUX
IPOLIECCOB pacHpeeNiaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJIIGHHBIMU 3aJjauaMi, CJEAUTh 3a BBINOJIHEHUEM IlJIaHA
JNEUCTBUII M  KOPPEKTUPOBATh  €ro, aJeKBaTHO OIEHUBATh
COOCTBEHHBIM BKJIaJ] B JIEATEIBHOCTh TPYIIbl, BHICTPAUBATH
KOMMYHUKATUBHOE  B3aUMOJCHCTBHE, MPOSBISIL  TOTOBHOCTD

pazpemniats KOHQIUKTHI




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kon
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHWHM OKPYXXAIOIIEIO MUPA

1.1

®usuka — Hayka O HpuUpoAe. SIBIEHHS NPUPOJBIL.
@u3nyecKkue SBICHHS: MEXaHUYECKUE, TEIIOBBIE,

OJICKTPUYCCKHUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®uznueckue BeauuuHbBL. M3mepeHue (uznueckux
BenmuuuH. Dusmyeckue npubopsl. [lorpemHOCTH

n3MepeHnil. MexxayHapoHas CUCTEMA €TUHUIL

1.3

EcTecTBeHHOHAayUHBIN METOJ] MO3HAHUS: HAOIOICHHE,
MMOCTAHOBKA HAYYHOT'O BONPOCA, BBIABMKEHHUE TUIIOTES,
SKCIIEPUMEHT 10 TIPOBEPKE THIIOTE3, OOBICHEHHE

HAOJIFOIAEMOTO SABJIEHUSA

1.4

Onucanne PU3NUECKHUX SBJICHUN C TIOMOIIBIO MOIETICH

1.5

[IpakTrueckune paboOTHI:
N3Mepenne paccTosTHUM.
H3mepenue 060bEMa KUAKOCTU U TBEPIOTO TENa.
Omnpenenenre pa3MepoB MalbIX TEN.
Uzmepenue TEeMIEPaTyphbl npu MIOMOIIIH

KUAKOCTHOI'O TEPMOMETpPA U NaTHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHMU BEIIIECTBA

2.1

CTpOGHI/Ie BCIICCTBA: AaTOMbI M MOJICKYJIBI, HX
pPasMECpPHhI. OHLITLI, AOKa3bIBAOMUEC JUCKPETHOC CTPOCHUC

BeEIlECTBA

2.2

JBwxenne uyactul BemectBa. CBsI3b CKOpPOCTH
JIBWKEHHUSI 4YacTULl C Temmeparypoid. bBpoyHoBckoe

IBIOKeHue, T dy3us

2.3

BzauMopelicTBue 4yacTuIl BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHUEC




AI‘peI‘aTHLIe COCTOsIHMA BCHICCTBA: CTPOCHUEC I'a30B,

KuAkocTed UM TBEPABIX  (KPUCTAUIMUECKUX)  Tell.

24 B3anMocBs3p MeXay CBOWCTBAMHM BEIIECTB B Pa3HbIX
arperaTHbBIX COCTOSIHUSAX W HMX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI

[IpakTueckue pabOThI:
Onenka auaMerpa aromMa METOJOM pAlOB  (C
UCI0JIb30BaHueEM (oTtorpaduit).
2.6 OnpIThl IO HAONIONEHUIO TEIMJIOBOIO PACIIMPEHUS

ra3os.
OnpiThl 10 OOHapyXeHHIO  JEHCTBUS  CHJ

MOJIEKYJSIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBUKECHUE. PaBHomMepHOE 51
' HEpPaBHOMEPHOE JIBIKCHHE
32 Cxopoctb. CpefHsis CKOPOCTh ITPU HEPABHOMEPHOM
' JBWKEHUH. Pacuér myTu v BpeMeHM IB>KEHHS
SlBnenne nHepuuu. 3aKOH MHEpLHMU. B3anmonaeicTeue
33 TeJ KaK MPUYMHA U3MEHEHUSI CKOPOCTH JABUKEHUS TEJl.
Macca kak Mepa UHEpTHOCTH Tena
34 [InotHOCTh  BemectBa. CBA3b  IUIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYN B eIMHUIE 00bEMa BelllecTBa
3.5 Cuita KaK XapakTepUCTUKA B3aUMOICHUCTBUS TN
36 Cuna ynpyrocty u 3akoH ['yka. 3MepeHue cuibl ¢
' MOMOILbIO JUHAMOMETpPA
37 SIBnenue taroteHus u cuia tskectd. Cua TsHKECTH
' Ha Apyrux miaHerax. Bec rena. Hesecomocthb
38 Cuna Tpenusi. TpeHHE CKONBXKEHUS U TPEHHE MOKOS.
. Tpenue B npupoae U TEXHUKE
3.9 CnoxeHue cuil, HalpaBJICHHBIX MO OJHOW IPSIMOM.
. PaBHOelicTBYOIIAs CHIT
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHre CKOPOCTH PABHOMEPHOIO JIBUKEHMS
(wapyka B KMJIKOCTH, MOJEIM 3JIEKTPUYECKOTO
aBToMOOWIST M Tak njanee). OmpeneneHue cpeaHen
CKOPOCTH CKOJIbXEHHs Opycka WM [IapuKa [0
HAaKJIOHHOM IuIockocTH. OmpeneneHue IUIOTHOCTH
TBépAoro  Tena.  OnbIThl,  JEMOHCTPUPYIOILKE
3aBHCHUMOCTH pacTshKEeHUs (edopMarn) npyXHUHBI OT
OPWIOKEHHOW cuiibl. OIBITHI, JI€MOHCTPUPYIOLIHNE
3aBUCUMOCTD CHJIbI TPEHUS CKOJIbKEHMSI OT Beca Tena 1

XapaKkTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

dusnueckne SBIICHUS B mpupoac: NpuMEpPbI IBUKCHHUSA C

3.11 Pa3IMYHBIMUA CKOPOCTSIMH B )KUBOM U HEKUBOM IPUPOJIE,
NeMCTBHE CUJIBI TPEHUSI B IPUPOIE U TEXHUKE
3.12 TexHn4eckue ycTpoucTBa: JMHAMOMETD, MO JIINITHUKA

TIABJIEHME TBEP/BIX TEJL, JKUIKOCTEI 1 TA30B

4.1

Hasnenue tBEpmoro Tema. CrnocoObl YMEHBIICHUSI U

YBCINYCHUS OaBJICHUA

4.2

JlaBnenne raza. 3aBUCHMMOCTH JaBJICHUS Tra3a oOT

00bEMa, TeMIepaTypbl

4.3

[Tepenaua naBieHus TBEPABIMU TEIIAMH, KUAKOCTIMHU U

razamu. 3akod Ilackans. [IHeBMaTHUEeCKHE MaIIHEI

4.4

3aBUCHMOCTh JIaBJICHUS JKHJAKOCTH OT TJIYOWHBI.
I'mapocratuyeckuil napajiokc. Cooomraroniuecs

COCYHhI. r UAPaBIMYCCKUE MEXAaHU3MBI

4.5

Atmocdepa 3emunm U  aTrMocdepHOe IaBiCHHUE.
[IpuuuHbl  CyliecTBOBaHHS BO3IAYIIHOW 000JOYKU
3emuiu. OmnbiT Toppuueru. 3aBUCUMOCTh
aTMOC(epHOT0 JaBliEeHUS OT BBICOTHI HAJl YPOBHEM

MOpsI

4.6

N3mepenue atmocdepHoro aasnenus. [Ipubopsl ams

N3MCPCHUA aTMOC(I)epHOl"O JaBJICHUA

4.7

JelicTBrue XKUIAKOCTH M ra3a Ha NOTPYKEHHOE B HUX
Teno. BelTankuBaromias (apxuMenoBa) cuia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCHMMOCTH Beca Tejla B BOJE OT
00béMa NOTpYKEHHOH B JKUAKOCTb YACTH Teja.
Omnpenenenre BBITAIKUBAIOLIEH CUIIbI, JAEUCTBYIOLIEH
Ha Telo, MNOrpyK€HHOEe B KUAKOCTb. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOLIEH CUJIbL, IEHCTBYIOIIEH
Ha TEJNO B JKUIKOCTH, OT Macchl Tena. OIbITHL,
JEMOHCTPUPYIOLIME 3aBUCUMOCTb  BBITAIKUBAIOIIEH
CHUJIBI, JICCTBYIOIIEH Ha TENO B KUJIKOCTH, OT 00bEMA
MOTPYKEHHOU B KUIAKOCTh YaCTH TEJA U OT INIOTHOCTH
xkuakoctn.  KoHcTpywpoBanue — apeomeTrpa  WIM
KOHCTPYHPOBAaHHE JIOJKM U  OINpeleleHue  eé

Irpy30110AbEMHOCTH

4.10

Odusznveckue  SABICHUS B TNPUPOJE:  BIUSHUC
aTMOC(epHOTO JaBJICHWs Ha JKUBOM OpPraHU3M,

TJIaBaHUE PhIO

4.11

TexHudeckne yCTpONCTBA: COOOIIAIOIIUECS COCYBI,
YCTPOMCTBO BOJONMPOBOJA, THAPABIMYECKUN Mpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOM HAcoC,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanundeckast pabora

5.2 Mexanndeckasi MOITHOCTb

s3 [Ipoctbie MexaHU3MBI: pblYar, OJOK, HaKJIOHHas

' iockocTh. [IpaBuio paBHOBecHs pblyara

54 [IpumeHenue npaBuia paBHOBECHS pblyara K OJI0Ky
«3onotoe  mpaBwio»  MexaHuku. KoadpdunueHt

5.5 MOJIE3HOTO  JAeiicTBUA  MexaHu3MoB.  IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE

5.6 [ToreHumanpHas SHEPTUM TeJa, NOJIHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

- [Tonnas MexaHudeckasi SHeprusi. 3aKOH U3MEHEHHS U

COXpPaHCHUA MEXaHH4YeCKOM OHCPTUn




5.9

[IpakTuyeckue paboOTHI:

Omnpenenenue  pabOTBl  CWJIBI  TPEHHUSA  TIPH
PaBHOMEpPHOM ABM)KCHUM Tella II0 TOPHU30HTAIBHOU
nosepxHoctu.  MccienoBanue — yClIOBHH — paBHOBECHS
ppruara. M3mepenne KIIJI HaKIOHHOM IUIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKOM dHEPTUU

5.10

dusnyeckue SIBICHUS B npupoaec: pbHaru B TEJIC

YCI0BCKa

5.11

TexHuyeckue yCTpOMCTBA: pblyar, MOABMKHBIA H
HETOIBUKHBIM OJIOKH, HAKIIOHHASI TNTIOCKOCTh, MPOCTHIE

MEXaHU3MBbI B OBITY

8 KUIACC

Kox
pasnena

Kon
3JIeMEeHTa

IIpoBepsieMble 3JIeMEHTBI COIEPKAHUSA

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KUHETHYECKOM
TEOpUU CTpPOEHHUs BemlecTBa. Macca U pa3Mmepbl
Mosiekyl.  OmbIThl, MOATBEPXKAAIONINE OCHOBHBIE

ITOJIOKCHUA MOHGKYHﬂpHOKI/IHCTH‘ICCKOﬁ TEOpHU

6.2

Mopnenu TBEPAOTO, KUAKOTO U razoo0pa3HOro
cocrosinuil BemectBa. Kpucramnmuyeckue u amopdHbie

TCJ1a

6.3

OOBsiCHEHHE CBOMCTB I'a30B, JKUJIKOCTEH U TBEPIBIX TEI
HA OCHOBE TMOJOXEHHH MOJEKYIIPHOKMHETHYECKON

Teopuun

6.4

CMaunBaHue U KalmUJUTSIPHBIC SABJICHUA

6.5

TenmoBoe pacmpeHuc U CixxXaTnue

6.6

Temnepatypa. CBs3b TeMmmeparypbl CO CKOPOCTBIO

TCIIJIOBOTO ABUXKCHUSA YaCTHUIL




Bryrpennss SHEpPIHUsl. Cnoco0sr U3MEHEHUS

6.7 BHYTPEHHEW SHEPruu: TEIUIoNepesaya U COBEPIICHUE
paboTsl
63 Buast TeIJIOTNepeIaun: TEIIONPOBOAHOCTD,
' KOHBEKIIUSI, U3JTy4CHHE
KomuuectBo  TermoTel.  YaenbHas — TEIUIOEMKOCTH
6.9
BELIECTBA
TeruiooOMeH U TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIJIOBOTO OaslaHca
611 [InaBnenne W  OTBEpJAEBAaHME  KPUCTAIUTMUYECKHUX
' BEILIECTB. Y IeIbHAs TEIUIOTA TUIaBICHUS
[TapooOpazoBanne wu  KoHaeHcauusa. Mcnapenue.
610 Kunenue. VYaenpHas Temnora mapooOpa3oBaHMs.
' 3aBUCHMOCTD TEMIIEPATYPhl KUTIEHUS OT aTMOC(EPHOTO
JABIICHUS
6.13 BnaxxnocTts Bo31yXa
6.14 DOHeprus TOIIMBa. Y IeJbHAs TEII0Ta CrOPaHUs
[Ipunnuner  paGoTel  TemoBbix apurarenend  KIT/]
6.15 TEIUIOBOTO JBUraTesis. TersoBble JBUraTeNy U 3alluTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHHS M TMpEBpallleHUus HHEPruu B
6.16
TEIUIOBBIX IMpolieccax
[IpakTueckue pabOTHI:
OneiTbl MO OOHAPY)KEHUIO  JACWUCTBUS  CHII
MOJIEKYJIIPHOTO MPUTSKECHHUS.
OnBITHI 0 BRIPAIIMBAHUIO KPUCTAIIOB MOBAPEHHOMN
COJIM UJTU caxapa.
6.17

OneITH 10 HAOMIOJCHHUIO TEIUIOBOTO PACHIMPEHHS
ra3oB, )KMJAKOCTEU U TBEPABIX TEI.

Omnpenenenue naBIeHUs BO3/lyXa B OaJJIOHE MITIPHIIA.

OnBbITHL, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD JaBJICHUS

BO31yXa OT €T0 00bEMa U HarpeBaHUud NI OXJIAKACHU .




IIpoBepka runore3spl TMHEWHOW 3aBUCUMOCTH JJIMHBI
CTOJIOMKA JKHJIKOCTH B TEPMOMETPUYECCKOW TpPyOKE OT
TeMIEpaTyphl.

HaGmnronenne n3aMeHeHus BHyTpEHHEH SHEPruu Tesa
B pe3y/IbTaTe TEIUIoNepe1ad U paboThl BHEITHUX CHII.

UccnemoBanue  sBICHWS — TCIUIOOOMEHa  TpHU
CMEIIMBAHUM XOJOAHON U rOpsYEH BOJIBI.

Ornpenenenne KOJIUYECTBA TEIUIOTHI, MOTYYEHHOTO
BOJIOM TIpH TEIUIOOOMEHE C HArpeThiM METAUIMYECKUM
HWIAHAPOM.

Ornpenenenue yaelnbHOM TEIIIOEMKOCTH BEIIECTRA.

HccnenoBanue nporuecca ucnapeHus.

Onpenenenre OTHOCUTEIBLHOM BIAXKHOCTH BO3TyXa.

Ornpenenenne yaeabHON TEMIOTHI MIJIABICHUS JIbJA.

6.18

du3nyecKue SBJIEHUS B TMPUPOJAE: IMOBEPXHOCTHOE
HATSDKEHHE W KalWUIAPHBIE SBICHHS B TPUPOE,
KPHUCTAJLIBI B IPUpOJIe, n3nydeHne CoHIIa, 3aMep3anne
BOJIOEMOB, MOpCKHE Opwu3bl; 0O0pa3oBaHHE POCHI,

TymaHa, UHesl, CHeTa.

6.19

Texuuyeckne yCTpoiicTBa: KamWUISAPbI, MPUMEPHI
MCIOJIb30BAaHUS KPUCTAILIOB, KUIAKOCTHBII TEPMOMETD,
JaT4YUK TeMIepaTypbl, TEPMOC, CUCTeMa OTOILICHHS
JIOMOB, TUTPOMETpPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUT'aTC]Ib BHYTPECHHCTO CIr'OpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 DuekTpu3anus Teil. [[Ba poja IeKTpuYecKux 3apsiioB
BzaumogeiictBue 3apspkeHHBIX Ten. 3akoH Kynona

7.2 (3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEI
OT BEIIMYMHBI 3aPSI0B U PACCTOSHUS MEXKTY TEJIAMH )
DneKTpuYecKoe oJe. Hanpsxénnocts

7.3 anekTpuueckoro moJsa.  [lpuHnun — cynepno3unuun

ANEKTPUYECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)




Hocutenu snextpuueckux 3apsaoB. DJIEMEHTapHbIN

7.4 anekTpuueckuil 3apsia. Crpoenue atoma. [IpoBoaHuku
U IUBJIEKTPUKH
7.5 3aK0oH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
6 ONeKTpUYecKuid  TOK.  YCIIOBUS  CYLIECTBOBAHMS
' AJIEKTPUUECKOr0 TOKa. VICTOUHMKYU OCTOSIHHOTO TOKa
HerictBus 3IIEKTPUUIECKOTO TOKa (TeruioBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUAKOCTSX U razax
. Onektpuueckas 1enb. Cuia Toka. DJIEKTPHYECKOe
' HapsDKEHNe
9 ConpoTusieHue MIPOBOTHHKA. VY aensHOE
' COTPOTHBIICHHE BEIIeCTBa
7.10 3akon OMa Jy1s ydacTKa e
[TocnenoBarenbHOE W THapajuieIbHOE COEIMHEHHUE
7.11
MPOBOJAHHUKOB
PaGoTta w MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
213 DNeKTpUUeCKrue HEenu U MOTPEeOUTENU 3IEKTPUUECKON
' sHepruu B O6bITy. KopoTkoe 3ambikaHMe
[ToctosinHble MarHUTHl. B3auMoaelcTBUE TOCTOSTHHBIX
7.14
MarHuToB
15 MaruutHoe mnosne. MaruuTHoe mojie 3eMIUd U €ro
' 3HauUEHUE IS )KU3HU Ha 3emiie
716 OnbeiT Opcrena. MarHuTHOE 110JI€ 3JIEKTPUYECKOTO
' Toka. [I[puMeHeHune 3MeKTpPOMarHuToB B TEXHUKE
JleiicTBE MAarHUTHOTO MOJI HAa NMPOBOJHUK C TOKOM.
19 OneKTpoABUTATEINb IOCTOSAHHOTO TOKa. Mcnonp3oBanue
. JJIEKTPOABUTATEIEN B TEXHUUECKUX YCTPONCTBAxX U Ha
TpPaHCIIOPTE
718 Oneitel  ®apaned. SIBieHue  3I€KTPOMarHUTHOMN

uHaykuuu. [Ipasuno Jlenna




7.19

DIIeKTPOTeHEPATOP. CriocoOsr MOJTy4eHUS
NEKTPUUECKOM  DHEPruu.  DJIEKTPOCTAHIIMM  HaA

BO300HOBJISIEMBIX HCTOYHUKAX OHEPTruun

7.20

[IpakTueckue pabOThI:

OnbIThI 1O HAOJIOICHUIO AJIEKTPU3AIIUHU TEJT UHIYKIIUEH
Y TIPU CONPUKOCHOBEHHUH.

HccnenoBanne AEMCTBHS BIEKTPUYECKOTO TIOJSL HA
MPOBOJIHUKH U TUDJIEKTPUKH.

COopka u mpoBepka paldOTHl AIIEKTPUUECKOW IETH
MOCTOSTHHOTO TOKA.

H3mepenue u perynupoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHUS.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HIYIIIETO
4yepe3 pe3ucTop, OT COMPOTHUBIEHHUS PE3UCTOpA H
HaIPsKEHUS Ha PE3UCTOPE.

OnbIThI, JNEMOHCTPUPYIOIIKE 3aBUCHUMOCTh
AJIEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTMHBI, TIONIAH MOTIEPEYHOr0 CEYeHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUH MpHU
MOCIIEZIOBATEIbHOM COEAMHEHUU [IBYX PE3UCTOPOB.
[TpoBepka mpaBuia AJisi CUIIBI TOKA MPU MapajljieIbHOM
coenuHeHUU pe3uctopoB. OrmpeneneHue  pabdOTHI
JNIEKTPUYECKOTO TOKa, MIYHIEr0 4Yepe3 PpPe3HucTop.
OnpeneneHre MOIMHOCTU — JJEKTPUYECKOTO  TOKa,
BBIICTISIEMOM Ha pesucrope. UccnenoBanue
3aBUCHUMOCTH CHUJIBI TOKA, UIYIIETO Yepe3 IaMIOUKY, OT
HanpsbkeHus Ha Heill. Onpenenenue KII/I narpeBarens.
UccnenoBanue MAarHuTHOTO B3aMMOJICHCTBHS
MOCTOSIHHBIX MAarHUTOB. M3yueHHe MarHUTHOTO MOJIsS
MOCTOSIHHBIX MAarHUTOB TIpU WX OOBEIUHEHUH U
paznenenuu. MccnenoBanue AelCTBUS IIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OnsITHI,

ACMOHCTPUPYIOIIHUC 3aBUCHUMOCTb CHIJIbI




B38,I/IMOI[€IZCTBH$I KaTylKHd ¢ TOKOM U MarouTa OT CHJIbL
TOKa W HanpaBlieHUs TOKa B Karymke. HM3ydeHue
I[ef/'ICTBI/ISI MAaroMTHOIO 1oJid Ha MPOBOJHUK C TOKOM.
KoncrpynpoBanue u H3y4YEHHE paboThl
3JIEKTPOABUTATEISA. N3mepenne KITA
AJIEKTPOJIBUraTeNIbHOM  ycTaHOBKU.  OmbITBI IO
HCCIIEI0BAHUIO SIBJICHUS 3JEKTPOMATrHUTHOMU
WHAYKIIUU: HCCICOAOBAHUC N3MEHEHHH 3HA4YeHUsS WU

HaIlpaBJICHHUA HHAYKIIUOHHOI'O TOKa

7.21

dusndeckue SBICHUS B TMPUPOJE: DIICKTPUUECKHE
SABJICHUA B aTMocq)epe, QJICKTPUYCCTBO KHUBBIX
OpraHru3MOB, MarHUTHOE TI0JIe 3eMJIH, IPEiQ MOTOCOB,
POJIb MArHUTHOTO IIOJIA AJIA )KU3HU Ha 3eMJ'Ie, MOJIAAPHOC

CHSIHUEC

7.22

TexHn4ecKkne yCTpOMCTBa: AMEKTPOCKOI, aMIIepMETD,
BOJIBTMETP, PEOCTAT, CYETUHK DICKTPUIECKON SHEPTHH,
JIEKTPOOCBETUTENIbHBIE TPUOOPHI, HarpeBaTesbHbIE
AIEKTPOTPUOOPHI (IpuMepsr), ANEKTPUIECKHUE
IIPEIOXPAHUTEIH, DIIEKTPOMATHUT, JJICKTPOIBUTATENb

IMOCTOSIHHOI'O TOKA, FEHEPATOP IMOCTOSAHHOT'O TOKA

9 KJIACC
Kon
Kox snementa [IpoBepsieMbIe 27IEMEHTBI COJIeP KaHUs
pasnuena
MEXAHMWYECKME SBJIEHWSI
g1 Mexanudeckoe JBWIKEHHE. MaTepualibHas TOYKa.
. Cucrema orcuéra
9 8.2 OTHOCHUTENHLHOCTh MEXaHUYECKOT'O JIBIKEHHS
8.3 PaBHOMEpHOE NTPAMONMHENHOE TBUKEHUE
HepaBHOMepHOE  TNpSAMONMHENHOE  JBH)KEHHE.
8.4 Cpennsis W MIHOBEHHas  CKOpPOCTb  Tela  MpH
HEpPaBHOMEPHOM JIBH>KEHUU




Yckopenue.  PaBHOyCKOpeHHOE — NPSMOJIMHEMHOE

8.5
JIBUKEHHE
8.6 CobOoanoe nagenue. OneiTel ["amunes
PaBHOMEpHOE ABMKEHUE 110 OKPYKHOCTH. lepnon n
8.7 yactota oOpamieHus. JIluHeilHas W yriioBas CKOpOCTH.
LenTpocTpeMUTeNbHOE YCKOPEHHE

8.8 [TepBriit 3akoH HeroToHa

8.9 Bropoii 3akon HetoTona

8.10 Tpetwnii 3akon HeroToHa

8.11 [IpyHIMD cynepno3uuuu cui

8.12 Cuna ynpyroctu. 3akoH ['yka

%13 Cuna TpeHus: cujga TpPEHHUS CKOJIbKEHUS, CHia
' TPEHUS TTOKOSI, APYTUE BUIBI TPEHUS

%14 Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS.
' YckopeHnue cBOOOHOTO MaIeHUS

e Hemwxenue t1aner Bokpyr ConnHma.  IlepBas
' KocMuYeckasi ckopocTb. HeBecomMocTs U meperpy3ku

816 PaBHOBecue MarepuambHOM  TOYKH. AOCOJIOTHO
' TBEPJIOE TEJO

%17 PaBHOBecue TBEPAOro Tesa ¢ 3aKperyiEHHOW OChIO
' BpaieHusi. MoMeHT cwibl. LleHTp TsbkecTn

8.18 Nmnynsc Tena. U3menenue umiynbca. IMmynbe cuiibl

8.19 3aKOH COXpaHEHUsl UMITYJIbCA

8.20 PeakTuBHOE OBIDKEHUE

8.21 Mexanudeckasi paboTa U MOIITHOCTb

829 PaGora cun Tsxkectu, ympyroct, TpeHHs. CBs3b
' SHEPTUU U pabOTHI

823 [loreHunaneHas »SHeprus Tena, MOJHATOTO Haj
. MOBEPXHOCTBHIO 3eMIIH

8.24 IToreHnManpHas SHEPIUs CKATON IIPYKUHBI

Kunernueckas sHeprus. Teopema 0 KHHETHYECKON
8.25
SHEPruu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUU




8.27

[IpakTuyeckue paboOTHI:

OripezeneHue cpeiHeld CKOPOCTH CKOJIbKEHHS OpycKa
WIM JIBWJKEHUS IIAapUKa MO0 HAKIOHHOW IJIOCKOCTH.
Omnpenenenre ycKOpeHus Tesna Ipu paBHOYCKOPEHHOM
IBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM  JBIKEHMM  0e3  HauyalbHOMU
CKOPOCTH.

[IpoBepka TUIIOTE3BI: €CIM NPU PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HayalbHOW CKOPOCTH IIYTH OTHOCSTCS
KaK psJi HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHH OJJUHAKOBBI.

UccnenoBanue 3aBUCHUMOCTH CHJTBI TpeHUs
CKOJIbKEHUSI OT CHJIbI HOPMAJbHOTO JIaBJICHHUSI.
Onpenenenne kodhdUIMEHTAa TPEHUS CKOJBKEHUS.
Onpenenenne KECTKOCTH MNpyKHUHBL. OnpeneneHue
paboThl CHJIBI TPEHUS MpPHU PAaBHOMEPHOM JABMKEHUU
TeJla MO TOPU30HTAIILHOM MOBEPXHOCTH. OnipeneneHue
paboThl CHIJIBI YIPYroCTH NpHU TOIBEME Tpy3a C
UCIIOJIb30BAHUEM  HETOABM)KHOTO M TMOJBHYKHOTO

OJIOKOB

8.28

duzndeckue SBICHUA B MMpHUpOJC: MPUIUBLI U OTJIMBBI,
JABMXKCHUC IIJIIAHET Conxeunoi CHUCTCEMBI, PCAKTHUBHOC

JABVXXCHUE )KMBBIX OPraHUu3MOB

8.29

Texandeckue YCTpOﬁCTBaI CIIMAOMCTp, HAATYHUKH

INOJIOKCHHS, PACCTOSAHHUA U YCKOPCHU A, PAKCTBL

MEXAHUYEC

KHE KOJIEFAHWA 1 BOJIHbI

9.1

KonebarennsHoe JABHXXCHUC. OcHOBHEIE
XapPaKTCPHUCTUKHU KOJIeOaHMIt: nepuona, qacToTa,

AaMILINTYyaa

9.2

MareMatnueckuii M NPYKHHHBIM ~ MasTHUKHU.
[IpeBpamenue  sHepruM  NpH  KOJIEOATEIHHOM

JBMXXCHHUH

9.3

3aryxaromue Kosuebanus. BelHy)aeHHbIe KoJgeOaHMs.

Peszonanc




9.4

Mexanudeckue BoaHbL. CBOMCTBA MEXaHUYECKHUX
BOJIH. [IpomonbHbie W monepeuyHble BOJIHBL. JlnnHa
BOJHBI U CKOPOCTb €€  pacnpOCTPAHEHUS.
MexaHu4ecKrue BOJIHBI B TBEPIOM TEJE, CEHCMHUYECKUE

BOJIHBI

9.5

3ByK. ['poMKOCTB 1 BbICOTa 3BYKa. OTpakeHUE 3BYyKa

9.6

WudpasByk u ynpTpa3sByk

9.7

[IpakTnueckue pabOThI:

OmpeneneHne dYacTOThl M TepHoJa  KOJIeOaHMIA
MaTeMaTUIEeCKOr0 MasTHHKA.

OrmpeneneHne dYacTOThl M TepUoJa  KoJeOaHMiA
MPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH Tepuoja KojeOaHMiA
MOJBENICHHOTO K HUTH Tpy3a OT JJIUHBI HUTH.
HccnenoBanme 3aBUCUMOCTH TepuUoja KojaeOaHMA
MPY)KWHHOTO MasTHHUKa OT Macchl rpy3a. [Ipomepka
HE3aBUCHMOCTH nepuo/ia KoJIeOaHMi rpy3a,
MOJBEIICHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH
npyXuHbl. M3MepeHne  yCKOpEeHHS  CBOOOJJHOTO

magcHus

9.8

duznyeckue ABJICHUSI B Iprupoac: BOCIHPUATHUE 3BYKOB
KNBOTHBIMH, 3CEMIICTPACCHUC, celicMHUYecKue BOJIHEI,

IMyHaMH, 3XO

9.9

Texandeckue YCTpOﬁCTBaI 9XO0JIOT, HCIIOJb30BaHUC

yIbTPa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMATI'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

9HeKTp0MaFHI/ITHOC I10JIC. SHCKTpOMal"HI/ITHbIC BOJIHBI.

101 CBolicTBa JIEKTPOMATrHUTHBIX BOJIH
10.2 IIIxaya 37€KTPOMarHUTHBIX BOJIH
10.3 OnexTpoMarHuTHas npupoja csera. CKoOpocTh cBeTa.
. BouiiHOBBIE CBOICTBA CBETA
[IpakTnyeckue paboOTHI:
10.4 N3yueHue CBOWCTB DJIEKTPOMArHUTHBIX BOJH C

MOMOIIBI0 MOOMIIBHOTO TenedoHa




dusnueckue SBICHUS B MPHUPOJE: OHOJOTHYECKOe
10.5 JecTBUE  BUAMMOTO,  yABTPA(UOJIETOBOTO U
PEHTTE€HOBCKOTO U3JIy4CHUI
10.6 Texanueckue YCTpOMCTBA: HCIIOJIb30BAHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas mozeinb cBera. ICTOUHMKH cBETa
11.2 [IpsimonuHelHOE pacpoCTpaHEHHE CBETA
113 Otpaxxenue cBera. Ilnockoe 3epkano. 3akoH
' OTpaXCHUsI CBETa
114 [Ipenomnenne cBera. 3aKkOH MPEIOMIIEHHS CBETa.
' [TonHOE BHYTpEHHEE OTpaKE€HUE CBETA
11.5 Jlunza. Xon ydeit B TuH3E
116 OnTuueckasi cucreMa (oroanmnapara, MUKPOCKONa U
' TejecKomna
117 ['maz kak onrTuueckas cucTeMa. bIHM30pyKOCTh U
' JAIbHO30PKOCTh
Paznoxenne Oemoro cBera B crekTp. OIBITHI
11 11.8 Hptorona.  CnokeHH€  CHEKTPAJIbHBIX  IIBETOB.
Hucnepcus cBeta
[TpakTrueckue pabOTHI:
HccnenoBanue 3aBUCMMOCTH  yIyla  OTPAaXKEHUs
CBETOBOIO JIy4ya OT YIJIa [aJICHHUS.
W3ydeHne XapakTepuUCTUK M300pa)KeHHs IpeaMeTa
B IJIOCKOM 3€pKaje.
HccnenoBanue 3aBUCHMOCTH yria IPEIOMIICHUS
11.9 CBETOBOIO JIyya OT yrja NaJeHUs Ha FPAHUIE «BO3AYX —
CTEKJIION.
ITony4yenue U300pakeHui c [IOMOIIBIO
coOuparoniei JTUH3BL
Omnpenenenne (oxycHOTrO paccTrosiHus u
ONTUYECKOH CHIIBI cCOOMparoIel TNH3HI.
OMnbITHI IO PA3JIOKEHHUIO OEJIOT0 CBETA B CIIEKTP.




OnpITHI 110 BOCHPUATHUIO LIBETA MPEAMETOB MPU UX

HaOIIOIEHUH Yepe3 I[BETOBbIC (DPUIIBTPHI

dusznyeckue SABICHUS B npupoac: 3aTMCHHUA COJIHLIa u

11.10 JlyHbI, IIBETA TEN, ONTHYECKUE SBIICHUS B aTMochepe
(uBeT HEOA, pedpakus, paayra, MUPax)
1111 TexHudeckue  yCTpOMCTBA:  O4YKHM,  IIEPUCKOII,
' doToanmapar, ONTUICCKHE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
121 Onbitel Pe3epdopna u mutanerapHas Mojenb aToMa.
' Monens aroma bopa
129 Hcnyckanue u morniomeHue cBeta aToMoM. KBaHTHI.
' JIunelyaTeie CIIEKTPHI
12.3 PagnoaxTuBHOCTE. Anb(a, 6eTa- U raMMa-u3IydeHus
124 Ctpoenue artomHoro sapa. HykinoHHas Mojenb
' aTOMHOTO sifjpa. M3oTomnsl
125 PamnoaktuBHbie npeBpanienusd. [lepuon nomypacnana
' ATOMHBIX SIEP
126 SnepHbie peakuun. 3aKOHBI COXpPaHEHUS 3aPSI0BOTO U
' MacCOBOTO YHUCEI
127 OHeprusi CBs3U aTOMHBIX sjaep. CBs3p Maccel U
12 ' SHEPIUu
2.8 Peaknuu cuHTe3a u neneHus sanep. Vcrounuku
' sHeprun CoJIHLIA U 3BE3]T
129 Snepnas oHepretuka. JleWcTBHE paguMOaKTUBHBIX
' M3JIy4€HHI Ha )KUBbIE OPTaHU3MBI
[IpakTueckue pabOTHI:
Habmronenne CriomHeIX M JIMHEHYATHIX CIHEKTPOB
1210 U3JIy4YEHHUS.
HccnenoBanue TpeKOB: U3MEPEHUE HEPTUU YACTUILIBI
10 TOPMO3HOMY ITyTH (110 (poTorpadusm).
W3mepenune paanoakTUBHOTO GoHa
®uznueckue SBIEHUS B MPUPOJE: ECTECTBEHHBIN
12.11 pPaavOAKTUBHBIN ¢oH, KOCMHUYECKHE JIy4H,

pPaaAuOaKTUBHOC MU3JIIYYCHHUEC MPUPOAHBIX MHUHCPAJIOB,




JICHCTBUE PAaJUOAKTUBHBIX H3JIy4EHHH HAa OpraHU3M

YCI0BCKa

12.12

TexHuueckue YCTpONCTBA: CIIEKTPOCKOII,

WHJVBHIyaJIbHBINA TO3UMETp, KaMepa Buibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI 0CBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu (GU3MKM B  HAydyHOW KapTUHE  MHpa;
chopMUPOBAaHHOCTh 0a30BBIX MPEJICTABICHUNA O 3aKOHOMEPHOU
CBSI3M UM [T03HABAEMOCTH SBJIEHUH MPUPOJIbI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucremMooOpasyromel ponau QU3MKA B Pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHUKH U TEXHOJOrui, 00 5BOJIOLUU
(Gu3NYeCKUX 3HAHUN U UX POJIM B LEJIOCTHOW €CTECTBEHHOHAYYHOMU
KapTUHE MHpa, O BKIAJE POCCHUICKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSICHEHHUE MPOILIECCOB OKPYKAIOIIETO

Mupa, pasBUTHC TCXHUKU U TEXHOJOTHI

3HaHUS O BUJAX Marepuu (BELIECTBO U IOJIE), O JIBWKEHHH Kak
croco0e CyIecTBOBaHUS MaTepuH, 00 AaTOMHO-MOJICKYJISIPHOM
TEOPUU CTPOCHMS BEIIECTBA, O (DU3MYECKON CYIIHOCTH SIBJICHHUI
npuposbl  (MEXaHMYECKHUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3IuyaTh SBJICHUS IO ONHUCAHUIO HUX
XapaKTEepPHBIX CBOMCTB U HA OCHOBE OMNBITOB, JEMOHCTPHUPYIOIIUX
JTaHHOE (U3UYECKOE SIBJICHUE; YMEHHE DPAcllO3HaBaTh IPOSIBIICHUE
U3YYEHHBIX (U3UYECKUX SIBJICHHUHM B OKPYXAIOIIEM MHUPE, BBLICISSL

UX CYIECTBEHHBIE CBONCTBA (MPU3HAKU)

Bnagenue ocHoBaMM MOHSTHUMHOIO alirapara U1 CUMBOJIMYCCKOI'O
SA3bIKa (I)I/ISI/IKI/I W UCIIOJIB30BAHUC UX JJIsA pCHICHUA y‘IC6HLIX 3a4a4,
YMCHHEC XapaKTEpHU30BaATb CBOMCTBA TCII, (i)I/I3I/I‘leCKI/IC SABJICHUA H

IMPOLECChI, UCIIOJIb3YA (bYHI[aMCHTaJIBHBIe H SMIITUPUYCCKHUEC 3aKOHBI

YMeHHue ONMCHIBAaTh HU3YUYCHHBIC CBOMCTBA TE€I H (I)I/ISI/I‘IGCKI/IG

SABJICHUS, NUCTIOJIB3Ys1 (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMHM METOJOB HAy4HOIO IIO3HAHMS C Y4ETOM
coOumoIeHHs IpaBui1 0€301aCHOTO TpyAa: HaOroAeHne PU3NIECKUX

SIBIICHUWI:




YMEHHUE CaMOCTOSITEIILHO COOUPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 TJaHHOTO Habopa 000PYAOBAHUS TI0 UHCTPYKIIUH, OTICHIBATEH XO]]
OTIBITA U 3AIHCHIBATH €r0 PE3yIbTaThl, (POPMYITUPOBATH BHIBOIbI;
IPOBEJCHUE MPSIMBIX M KOCBEHHBIX H3MEpeHHil (pu3mueckux
BEJIMYMH: YMEHUE IUIAHUPOBATh HM3MEPEHMs], CaMOCTOSITEIbHO
coOuparb HKCHEPUMEHTAJbHYI0 YCTAaHOBKY II0 HHCTPYKIHH,
BBIUMCIIATh 3HAYEHHE BEJIMYMHBI M aHAJIU3UPOBATH IOJyYEHHBIE
pe3yiabTaThl € Y4YETOM 3aJaHHOM IOTIPEIIHOCTH pe3ylbTaTOB
WU3MEPEHMI;

IPOBEJCHUE HECJIOXKHBIX HOKCHEPUMEHTAJIbHBIX HCCIEI0BAHUIL;
CaMOCTOSITENIBHO COOMpaTh AKCHEPUMEHTANIbHYI0 YCTaHOBKY H
OPOBOAMTH  HCCIEIOBAaHUE IO MHCTPYKLUHH, MPEACTaBIATh
MOJIy4E€HHbIE 3aBUCUMOCTH (PU3UYECKHUX BEIMYMH B BHJIE TaOIUI] U
rpauKoB, YYWUTHIBATh MOTPEIIHOCTH, JENaTh BBIBOJABI IO

pe3ynbTaTaM UCCIIeJOBaHU

[lonumanue  xapakTepHBIX CBOWCTB  (U3MUYECKUX  Mojeneit
(MarepuanbHas TOUKa, AOCOIIOTHO TBEPOE TEJIO0, MOJIENIN CTPOCHUS
ra3oB, *XHJIKOCTeH M TBEPABIX TeJ, MJIaHETapHas MOJEIb aToOMa,
HYKJIOHHAsi MOJIe/Ib aTOMHOTO s7jpa) U YMEHHME NPUMEHSTh UX AT

00BSICHEHUS (PU3UIECKUX MPOIIECCOB

VYMmeHne oObICHITE (bI/ISI/I‘IeCKI/Ie IMpoOLECCChl U CBOMCTBaA TCJI, B TOM
YUCI€ MU B KOHTCEKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUECHTUPOBAHHOI'O
XapakTepa, B YaCTHOCTH, BBIABJIATH IPUYUMHHO-CICACTBCHHBIC CB3U
H CTPOHUTH 00BsACHEHHE C OHOpOﬁ Ha H3YYCHHEIC CBOMCTBaA
(1)I/ISI/ILICCKI/IX HBHCHHﬁ, (bH?)PILICCKI/IC 3aKOHBbI, 3aKOHOMEPHOCTH H

MOJIEIIA

YMmenue pemate pacuérHbie 3amauu (Ha 6aze 2 — 3 ypaBHEHHI),
UCIIONIB3YSl 3aKOHBI U (OPMYINbI, CBS3bIBAIOIINE (PUIUUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alKCHIBATh KpaTKOE YCIOBUE 3a/ayH,
BBISIBIISITH HEJIOCTAIOIIME JAaHHBIE, BBIOUPATh 3aKOHBI M (OPMYIIHI,
HEoOXOoUMBIE 7S €€ PelIeHUs], UCTIONF30BaTh CIIPABOYHBIE JAHHEIE,
MPOBOJIUTH Pacy€Thl U OLICHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HaueHUs PU3NIECKON BEIMYMHBI; YMEHHE ONIPEACISATh Pa3MEPHOCTh

(I)I/I3I/I‘-IGCKOI71 BCJIIMYHNHEI, HOHy‘ICHHOﬁ IIpU pCUICHUU 3a1av4Un




YMeHHe XapakTepu30BaTb IPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPONCTB, B TOM YHUCIIE OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKHUX ITPOLIECCOB 110 UX ONKUCAHUIO, UCIIOJIb3Ys 3HAHUS O
CBOMCTBaX (PU3UYECKUX SIBICHUA W HEOOXOAWMBbIE (U3NIECKHE

3aKOHOMEPHOCTH

10

YMeHHe WCMoJib30BaTh 3HAHUA O (U3MYECKUX SIBIICHUSX B
IOBCEIHEBHOM JKM3HM JuId oOecriedeHus O€30MaCHOCTH IpHU
oOpamieHnr ¢ OBITOBBIMH ~ NPUOOpPaMU U TEXHUYECKUMU
YCTPOWCTBAMH, COXPAHEHHS 3JI0POBbsI M COONIOACHHS HOPM
9KOJIOTMYECKOI0 TIOBEJIEHUS B OKpYKalollell cpeze; MOHUMaHue
HEOOXOJAUMOCTH MPUMEHEHHUS TOCTIKCHUN (PU3UKH M TEXHOJIOTHI

IJId palqMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OneIT TMOWCKa, TPeoOpa3oBaHUs W TPEACTaBICHUs HHGOPMAIT
(GU3NYECKOTO COAEpkKAHUS C HMCIOJIb30BaHWEM HWH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OIICHUBATh JI0CTOBEPHOCTH
MOJyd4eHHON WH(POPMAIIMK HAa OCHOBE WMEIOIIMXCA 3HAHUW |
JOTIOJIHATEIBHBIX ~ MCTOYHHUKOB; YMEHHE HCIOJb30BATH  IPU
BBITIOJTHEHUH Y4€OHBIX 3aJaHUM HAay4YHO-TMOMYNSPHYIO JIUTEPATYPY
bu3nyecKoro coaep KaHusl, ClIPaBOYHbIE MaTEpUalbl, PECYpPChl CETH
WutepHer; BnaneHue 0a30BBIMM HaBbIKaMU IpeoOpazoBaHUs
uH(bOpMAallMU W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYI'YIO; YMEHHE
co3JaBaThb COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIECHUS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIBKMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
1 Mexannueckoe JBWKeHue. MarepuanpHas Touka. Cucrema oTcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE U HEpaBHOMepHOE JiBkeHHE. Cpeansist ckopocTb. Dopmyna Jist
1.2 BBIYMCIIEHUS CpeHEN cKopocTu: v = S/t
PaBHOMepHOE NpsIMOSIMHENHOE IBUYKEHUE. 3aBUCUMOCTh KOOPJIMHATHI T€jIa OT
BPEMEHH B CIIydae PaBHOMEPHOTO MPSMOJMHENHOTO JIBUKCHMUS:
13 xX(#)=x,+vt
I'paduku 3aBUCMMOCTH OT BpEMEHHU Uil TMPOEKIMH CKOPOCTH, MPOEKLIUU
MepeMENIEHUs, IyTH, KOOPAWHATHI IIPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUN
3aBUCUMOCTh KOOPAMHATHI T€Ja OT BPEMEHH B CIy4ae PABHOYCKOPEHHOIO
MPSIMOJIMHENHOTO ABHKEHUS:
2
Sl =vy #f+ay= %
@opMynbl A MPOEKUUU MEPEMENICHUs, MPOEKIHH CKOPOCTH M IMPOEKLIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JBUKEHUU:
2
1.4 s.(D=uy,-t+a, %
U.\'('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduky 3aBUCUMOCTH OT BpPEMEHH JUIsl MPOEKLUUH YCKOPEHHs, MPOEKLUU
CKOpPOCTH, IPOEKIUHU IIEPEMEIIECHUs, KOOPAUHATBl IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHETHOM JIBUKECHUU
CBob6oanoe naznenue. @opMysibl, ONKMCHIBAIOIINE CBOOOIHOE MaJIeHUE Teja Mo
1.5 BEPTUKAIM (JIBWKEHUE TeJla BHU3 WIM BBEPX OTHOCUTEIIBHO IOBEPXHOCTH
3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHM JUIS HPOEKIUH YCKOPEHHUS,




MIpOCKOHU CKOPOCTU W KOOPAWHATHI IIPHU CBO6OI[HOM nmaacHuM TCi1a II0

BEPTUKAIIN

CKOpOoCTh paBHOMEpPHOTO JIBUKEHHMS Tejla IO OKpyxHocTh. HampasiieHue
CKOpOCTH.

@opmyinia 11 BBIYUCIEHUS CKOPOCTH YEPE3 paguyC OKPYKHOCTH U MEPHO]

oOpareHus:
2mR
L=
T

LlenTpocTpemMuTenbHOe ycKopeHue. HampamieHne HEHTPOCTPEMUTEIHLHOTO

1.6 yckopenusi. @opmyna st BBIYUCICHUS YCKOPEHUS:
2
a. - L
"R
®dopmyra, CBI3BIBAIOIIAS TIEPUO] M YaCTOTY OOpaIeHHUS:
v = L
T
Macca. ITnotHOCTh BemecTBa. @opmyiia 1l BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzmdeckas BenuuuHa. ClI0KeHue Chil
1.9 SBnenue nnepuuu. llepsriii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaB/IeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOPa CUJIbI, IEUCTBYIOLIEH
Ha TeJo
Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:
1.11 F. P _‘Fl—>2
12 Tpenue nmokos ¥ TpeHue ckoJibkeHus. Dopmyna Jyuisi BBIYUCICHUS MOIYJIS CUIIbI

TPCHUSA CKOJIbXKCHUS:




Hedopmanust tena. Yupyrue u Heynpyrue aegopmanuu. 3aKOH YIPYrou
nedpopmaruu (3akoH ['yka):

L13| F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TATOTEHUS:
FoG. My -i}}:
R:
Cuna TspKecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
114 ®dopmyna s BRIYUCIECHUS CHIBI TSHKECTH BOMM3HM moBepxHOCTH 3emun: F =
mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.
HeBecomocTts u neperpy3ku
Nmnynsc Tena — BekTopHas puznyecKkas BeJIHUrHa.
1.15 p=mi
Nmnynec cuctemsl Ten. U3Menenue umnysbsca. MMmynbe cumbl
3aKOH COXpaHEHUs UMITYJIbCA ISl 3aMKHYTOU CUCTEMBI TEN:
1.16 D=myly +1m, U, =const
PeakTuBHOE NBMXKEHUE
Mexannyeckas pabora. @opmyia /sl BBIYUCICHUS PaOOThI CUIIBL:
A=Fscooso
Mexanuyeckasi MOLIHOCTb:
1.17
v=4
I
Kunernueckas u noreHumanbHas sHeprus. Gopmysa ais BEIYUCIECHUS
- KUHETUYECKON PHEPTUU:




Teopema 0 kuHeTHUECKOU d3HEprun. PopmyIa JUis BEIYMCICHUS
IIOTEHIMAJIbHOW SHEPIUM TeJIA, IIOJHIATOrO

Hax 3eMuIéii:

E,= mgh

Mexanudeckast SHEPTHUsL:

E=E;+E p
1.19 o
3aK0oH COXpaHEeHHS MeXxaHu4deckoi sneprun. Gopmyna as 3akoHa
COXPAHEHUS MEXAHUYECKOW SHEPTrUH B OTCYTCTBUE CUJI TpeHuUd: E = const.
[IpeBparenne MEXaHMYECKON YHEPTUH MPU HATTUIUH CHIIBI TPEHHUSL.
[IpocTeie MeXaHU3MBIL. «30J0TOE TIPABUIIOY» MEXAHHKH.
Preruar. Moment cuisl: M - Fl.
VYcnoBue paBHOBECHUS phlvara:
M +M,+..=0
1.20
[ToaswxHbIN 1 HeMOABWKHBIN O0510Ku. KITJI mpocThIX MEXaHU3MOB,
n= A‘E[ME:&HE.H
A‘HTIHHH
JaBiienue TBEpIOTO TEIA.
dopmyiia ISl BBIYUCICHUS JABJICHUS TBEPIIOTO TeJia:
p- F
Eh
101 JlaBnenue raza. AtMocdepHoe JaBiacHUE.
I'mapocraTuyeckoe naBiieHUE BHYTPH KHIKOCTH.
dopmyna sl BBIYUCICHUS 1aBJICHUS BHYTPHU KUIKOCTH:
D=pgh+p,
1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akoH Apxumena. dopmyna ans ompeAeNeHus BBITAIKUMBAIONIEH CHIIBI,
1.23 JEHCTBYIOUIEH Ha TEJNO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

F_&m. =pgv




Ycnopue naBanus Tea. [IlnaBanue CyAOB M BO3QYyXOIlJIABAHUC

1.24

Mexanndyeckue KosieOaHWs. AMIUIMTYJa, TEPUOJ W YacTOTa KOJIeOaHUHU.

®opmyra, CBSI3BIBAIOIIAS YACTOTY M NIEPUO]] KOJICOaHUH:

1.25

Maremarnueckuii M HNPYKHHHBIA MasTHUKW. [IpeBpamienue sHepruu mpu

KOJIE0ATEIIFHOM JIBIDKCHAMN

1.26

3aryxaromue kojebanus. BeinyxaeHubie koebanus. Pezonanc

1.27

MexaHU4YeCKHe BOJTHEI. HpO}lOJ'II)HI)IC M IOIICPCYHBLIC BOJIHBI. HJ'H/IHa BOJIHBI U

CKOPOCTh PaCHpOCTPAaHECHHUS BOJIHBI:

L=v-T

1.28

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha T'PAaHHUIIE

IByX cpell. IH(pa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mepenne cpeaHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHUIIBI; KECTKOCTH
MPYXUHBL; KOA(h(ULIMEHTa TPEHUSI CKOJIBKEHUS; paObOThl CUJIbI TPEHUS, CHUJIIBI
YIPYTrOCTH; CPEAHENH CKOPOCTU IBUKEHHsI OpycKa M0 HAKJIOHHOW IMJIOCKOCTH;
yCcKOpeHusi Opycka HpH JABI)KEHHUU MO HAKIOHHOM IJIOCKOCTH; YacTOThl U
nepuoja KojiebaHW MaTeMaTHYeCKOro MAasTHHKA; YacTOThl M IepHoja
KoJIe0aHUM MPYKUHHOTO MAasTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIETO Ha pblYar;
paboThl CHIIBI YIIPYTOCTH MpPH MOABEME Ipy3a C MOMOIIbIO HEMOABHXHOTO
6510Ka; paboTHI CHIIBI YIIPYTOCTH MPHU HOIBEME IPpy3a C IOMOIIBIO MOABHKHOTO
0JI0Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00bEMa MOTPY:KEHHOMN
YacTH Tella U OT TUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHIIBI
OT MAacChl TeNa; CUIIbI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAIbHOTO JIaBJICHUS U
OT pO/ia MOBEPXHOCTH; CUJIBI YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTEIIEHU
nedopManuu MpyKUHbI; YCKOpEHUs: OpycKa OT yriia HaKJIOHA HANpPaBIISIONIEH;
nepuoja (4acToThl) KoJeOaHWl HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; IEPHOJa
KoJe0aHUM MPY)KMHHOTO MAasATHHUKA OT MAacChl Tpy3a U >KECTKOCTH MPY>KUHBI;
UCCIIEJIOBaHNE HE3aBUCUMOCTU TEpHoJa KOJIeOaHH HHUTSIHOTO MasTHHUKA OT

MacCChHI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pblUuara

1.30

Duszuueckue A6J1EHUA 8 npupode: MNpUMEPLL JBUKCHUA C Pa3JIMYHBIMU

CKOPOCTSIMH B ’KMBOI U HEXXUBOM nmpuponae, JIENUCTBHE CHIIBI TPECHUA B IPUPOAC




U TEXHUKE, NMPWIMBBI U OTJIMBBI, ABWXKEHUE IUlaHeT COJHEYHOW CHUCTEMBI,
PEaKTUBHOE IBUKEHHE KUBBIX OPraHU3MOB, PbIUaru B TEJIE YEJI0BEKA, BIUSHUE
aTMOCc(EepHOTO JAaBJICHUS Ha JKUBOW OpPraHM3M, IUIaBaHUE PBIO, BOCHPHUSATHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celiCMHUYEeCKIe BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTP, JATUYMUKH ITIOJIOKCHHA, PACCTOAHUA U
YCKOPCHUA, IAWMHAMOMCTpP, IMMOAIIHMIIHUKH, PaKCThbl, pbIyar, HOI[BI/DKHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAKJIOHHAasA IJIOCKOCTb, NPOCTHIC MEXAaHU3MbI B 6I>1Ty,

t3l cooO0IaroIMecss COCybl, YCTPOMCTBO BOJOINPOBOAA, THAPABIMYECKUM Tpecc,
MaHOMETp, OapoMeTp, BBHICOTOMEp, TMOPIIHEBOW HACOC, apEOMETP, HXOJIOT,
WCTIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE
2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJSPHO-KMHETHYECKOM TEOPUM  CTPOCHHS
2.1 BemecTBa. Moienu TBEP0TO, )KUIAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTRA.
Kpucrannmaeckue u amopdusie Tena
- JIlBmwxenne dactui BemecTtBa. CBS3b CKOPOCTH JABW)KCHHUS YACTHI[ C
' Temneparypoil. bpoynoBckoe aBmxenue, iupPyzust
2.3 CmauuBaHue U KanWJUISIPHBIE SIBIICHUS
2.4 TermoBoe pacimpeHue U coxaTue
2.5 TennoBoe paBHOBecHE
)6 Buytpennss sueprus. Pabota u Temomepenaua Kak CHOCOOBI M3MEHEHMS
' BHYTpPEHHEH 3Hepruu
2.7 Bunel Temonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUYECHUE
Harpesanue wu oxmaxzaenue ten. KomuuecTBo TemioTsl.  YenbHas
TETIIOEMKOCTH:
2.8
O=an(t,—1)
3aKOH COXPAaHEHMS PHEPruu B TEIUIOBBIX IPOILECCaX. YPABHEHUE TEIIOBOTO
OayaHca:
2.9
Q+0, +..=0
Ucnapenne n konaeHcauus. V3MeHeHHME BHYTPEHHEW SHEPIrUU B IpOILiecce
510 WCTIapeHuss MW KOHAeHcauuu. KumeHue KUIKOCTU. YJenbHas TemioTa

napooOpazoBanus: L = Q/m




2.11

BiaxxHoCTh BO311yXa

2.12

[InaBnenne u kpucraumsauus. l3MeHeHHE BHYTPEHHEW OJHEPruM IIpU

IUIaBJICHUHW U KPpUCTAJUIU3AallH. yI[eJIBHaS'I TCIJI0TA IIJIaBJICHUA:

2.13

BuyrpeHHsis oSHeprus cropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMS

TOIUIMBA: ¢ = Q/m

2.14

[punnuns! padots! Temnosbix aurateneil. KI1/1 rernoBoro apurarens

2.15

Ipakxmuueckue pabomoi

N3mepenue yaenbHON TEIIOEMKOCTH METAJUIMYECKOTO IIWIMH/IPA; KOJIUYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMImeparypbl (DUKCHPOBAHHOM
MAacchl, B KOTOPYIO ONYIIEH HArpeThlii IUIWHAP; KOJWYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM LUJIUHIPOM, MOCIE OMYCKAHUSA €ro B BOJY KOMHATHOMU
TeMIEpaTypbl; OTHOCUTEIIBHOW BJIQKHOCTH BO3AYXa; YACIbHOW TEIUIOTHI
miaaBieHus Jipaa. MceciaenoBaHwe UW3MEHEHMS TeMIIEpaTypbl BOABI  MPU
Pa3IMYHBIX YCIOBUSX; SIBICHUS TEMJIO00MEHA NMPH CMEIINBAHUU XOJOTHOW U

ropsiueii BOJIbI; TpoIiecca HCIapeHust

2.16

Qu3suueckue s61eHUs 8 npupode: TOBEPXHOCTHOE HATSHKEHHE U KalMLISPHbIE
SBJICHUSI B TIPUPOJIE, KPUCTAIUIBI B MpHpoe, u3nydenue CoiHIla, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHI, TyMaHa, UHEes, CHera

2.17

Texnuueckue ycmpoﬁcmea: KallWJJISAPBI, IIPUMEPHBI HCIIOJIb30BaHUA
KpUCTaJlJIOB, )I(H,HKOCTHBIﬁ TEPMOMETP, JATUHUK TEMIICPATYPEI, TCPMOC, CUCTEMA
OTOILNICHUA OOMOB, THT'POMCTPLI, IICUXPOMCETP, IIapOBasd Typ6I/IHa, ABUTAaTCIIb

BHYTPCHHECTO CroOpaHust

OJIEKTPOMATI'HUTHBIE SBJIEHU A

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BHAA SJICKTPHUYCCKHUX 3apsAa0B

3.2

BsaumonelicTBue 3apskeHHBIX Tedl. 3akoH Kynona

33

3aKkoH COXpaHCHUS JJICKTPUYCCKOTO 3apsaa

34

3J'IeKTpI/I‘IeCKOe TI0JIC. HaHpH)KéHHOCTB QJICKTPUYICCKOTO TIOJIA. HpI/IHI_II/IH

CYIICPIIO3UIUH IJICKTPUICCKUX mojen (Ha Ka4yCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA10B. I[CI\/'ICTBI/IC QJICKTPUYICCKOTO TIOJId Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU




[TocrosiHHBIM nekTprUecKuil TOK. JlelcTBUs nekTpuueckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 I=q/t,U=A/
DIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE IEKTPHUUECKOE COMTPOTUBIICHHE:
3.7 R = pl/S
18 3akoH Oma aiis1 yyacTka snexrpuueckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =1, U=U +U,: R=R +R,
1 1 2 1 gl
3.9 [TapannensHO€ COETUHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U:I=1+1; Rzi.
2 2 P
CMmenranHble COSAMHEHUS TIPOBOTHUKOB
PaboTa u MomHOCTH AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHOE MOJE€ MPSAMOrO MPOBOJHUKA C TOKOM. JIMHMM
MarHUTHOW MHIYKIIHH
113 MarautHoe I0JI€ MOCTOSHHOTO MarHura. B3aumMojeicTBHE ITOCTOSHHBIX
MarHuToB
3.14 JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOJIHUK C TOKOM
3.15 Omnbitel @apazes. SBneHue anekTpoMariuTHol nHAykuuu. [Ipasumno Jlenua
Ipaxmuuecxue pabomol
N3mepeHne  >IEKTPUYECKOTO  CONPOTHBIEHUSI  PE3UCTOPA;  MOIIHOCTH
3.16 ANEKTPUYECKOTO TOKA; PabOTHI ANEKTPUIECKOTO TOKA.

HccnegoBanne 3aBUCUMOCTH  CHIIBI TOK4, BO3HUKAIOLICTO B IMPOBOIHUKE

(pespropLI, J'IaMl'IOLIKa), OT HAIIPSPKCHUS Ha KOHIAX IMPOBOJAHNKA; 3aBUCUMOCTHU




CONPOTHBIIEHUS OT JJIMHBI IPOBOIHUKA, IUIOIIAIU €T0 MIOTIEPEYHOI0 CEUEHUS U
YIEJIBHOTO COIPOTUBJICHUS.

[IpoBepka npaBuia JUist 3JAEKTPUUECKOT0 HANPSYKEHUS IIPU MIOCIIE0BATEILHOM
COEIMHEHUU MPOBOJHUKOB; IpaBUia JUIsl CHJIbl 3JIEKTPUYECKOTO TOKA IPHU

napajieIbHOM COE€IUHEHUU ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6leHUs 8 npupode: SIEKTPUUYECKHE SBIEHHUS B armocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE T10JI€ 3eMJIH, Ipei( TOTI0COB,
pPOJIb MAaTHUTHOTO TIOJIST /7151 5KU3HU Ha 3emile, MOJISIPHOE CUSIHUE
Texuuueckue ycmpouicmea: 3IEKTPOCKOI, aMIEPMETP, BOJBTMETP, pPEOCTarT,
CYETUMK  DIEKTPUUYECKOM  HDHEPTrUU, DIIEKTPOOCBETUTEIBHBIE  MPUOOPHI,

3.18 HarpeBarelbHbIE AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKHE
MPEAOXPAHUTENN, AJIEKTPOMATHUT, SJEKTPOJBUTATENIh TIOCTOSHHOTO TOKA,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DJIeKTpOMarHuTHbIE BOJIHBL. [IIKkana 3MeKTpOMarHuTHBIX BOJH

3.20 JlyueBas monens cBera. [IpsaMonnHeHOE pacipoCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus ceera. [Inockoe 3epkano

3.22 [Ipenomiienne cBeta. 3aKOH MPEIOMIICHHS CBETA

3.23 Hucnepcus ceera

-~ JIunza. Xoxa nyyeit B nuH3e. DOKYCHOE pacCcTOAHME JUH3bI. ONTHYECKas CHIIa

' muH3bl: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue npudopsl
Ipakxmuueckue pabomoi

N3mepenue onTruueckoi cuiibl cOOMparolien JIMH3bI; JOKYCHOTO PacCTOSHUS
coOuparoleii JIMH3bI (110 CBOWCTBY PaBEHCTBA Pa3MepOB MpeAMeTa U H300paskeHusl,
KOrJla MpelMEeT pAacloJIOKeH B JBOMHOM (hoKyce), MoKazaTels MpeloMIICHUs

3.26 | crekna.

HccnenoBanue cBoiicTBa H300pa)k€HUS, TOIYYEHHOTO C IOMOIUIBIO
coOuparole JIMH3bI; U3MEHEeHUs (POKYCHOTO PACCTOSIHUSI ABYX CIIOKEHHBIX JIMH3;
3aBUCHMOCTH YIJIa MPEJIOMJICHUS CBETOBOTO JIyda OT yrila HaJeHHs Ha TpaHule
«BO3/yX — CTEKIJIO»

197 Qusuueckue senenus 6 npupooe: 3atmeHus ConHua u JlyHsl, nBera Tedn,
. ONTUYECKHUE SIBJIEHUS B aTMocepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoticmea: OYKH, TEPUCKOMN, ¢oToanmnapar, ONTUYECKHE

CBE€TOBOIbI




KBAHTOBLGIE SABJIEHUA

PagnoaktuBHOCTE. AJba-, OeTa-, ramma-u3nydeHus. Peakuuu anbda-u Oeta-

4.1
pacnaza

12 Omnwitel Pesepdopaa mo paccesauro anbda-gactum. [lmamerapHas Mozens

' aToma

4.3 CocraB aToMHOTO0 siipa. M30T0mb!

4.4 [Tepuoa monmypacnaga aTOMHBIX SiAEp

4.5 SnepHbie peakiuu. 3aKOHBI COXpaHEHHUS 3apsI0BOTO0 M MAaCCOBOTO YHCENT
Qusuueckue s6leHUs 8 Npupoode: ECTECTBEHHBIM paJMOAKTUBHBIA (oH,

4.6 KOCMHYECKHE JIy4H, PaJMOAKTHBHOE W3IyYeHHWE MPHUPOJHBIX MHHEPAIIOB,
JIeViCTBUE PaJIMOAKTHBHBIX U3TYUYECHUI Ha OPTaHU3M YeOBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHIANBUIYaTbHBIN JO3UMETp, KaMepa

BunbcoHa, anepHas sHEpreTUKa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka: 9-i knacc: 6a30BbIN YPOBEHb: yUeOHUK; 3-€ U3/IaHUE,
nepepadotannoe [leppiikun .M., I'ythuk E.M., BanoB A.W. u np.

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIbI V1A YUYUTEJISA
neix H.C.
[Toypounsie pa3paboTku 1o ¢usuke. 9 kiace : mocodue st

yuutens / H.C. Ilnbik. — 2-e u3m., 352 ¢c. —

Mockaa : BAKO, 2020

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
NHTEPHET

http://www.physics.ru DeMeHTbI: MOMYJSPHBIN CalT 0 hyHAaMEHTaTbHON
Hayke http://www.

elementy. ru BBeieHue B HAHOTEXHOJIOTUH

http://nano-edu.ulsu.ru BupTyanbHbliiMeTOANYECKUN KAOMHET yUUTEIIS
¢usuku u actpoHomun: caiit H.H. ['omymnunOM

http://www.gomulina.orc.ru BuptyanpapiiguzMat-kiacc: 00meropoackon
CalT

CapaTOBCKUX YUYUTEIIEH



http://www.fizmatklass.ru BupryanbHbiiiOHT €CTECTBEHHO-HAYUHBIX U
HAay4YHOTEXHUUYECKUX 3P PekToB «DdPexTuBHast Pu3nKa»

http://www effects.ru I'azera «®@uszuka» U3garensckoro noma «llepsoe
CEHTSOps»

http://fiz.1september.ru EctecTBeHHO-Hay4uHas mkoja ToMckoro
HOJIUTEXHUYECKOTO

YHUBEPCUTETA

http://ens.tpu.ru 3anumaTtenbHas Qu3KMKa B BOMpOcax U OTBETax: caut B.
Enbknna

http://elkin52.narod.ru 3aounas ectecTBeHHO-Hay4YHas 1mkosa (KpacHospck):
yueOHbIe

MaTepHabl Mo GU3UKE IS MKOJIbHUKOB

http://www.zensh.ru 3ao4yHas pu3HKO-MaTeMaTHUYECKas IIIKOJIa TOMCKOTO
rOCy/IapCTBEHHOTO

YHUBEPCUTETA

http://ido.tsu.ru/schools/physmat 3ao4yHast hU3MKO-TEXHUYECKAS IIKOJIA TIPH
MOTU

http://www.school.mipt.ru Madopmatuka u Gpusuka: caT yaurens Qu3uku u
nH)OPMATHKHA

3.3. lllakypoBa

http://teach-shzz.narod.ru Uudopmarimonspie TEXHOIOTUH B IPENOIaBAHUU

busuku: caitt N.41.



OUIMIIIOBON

http://ifilip.narod.ru MudpopmarimonHbie TEXHOIOTUH HA YPOKaX (PUUKHU.
NuTepakTuBHAS aHUMAIIHS

http://somit.ru UuTepHeT-MecTo pusnka

http://ivsu.ivanovo.ac.ru/phys Kadenpa ¢puznku MockoBCKOTo HHCTUTYTa

OTKPBLITOTO O6paSOBaHI/IH
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