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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 Ttakxke ¢ yuérom padoueil nmporpammel Bocniutanus 1 Konuenuuu
npenoaaBanus yaeOHoro npeamera «Dusnkay.

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTAaBICHHBIX B
OI'OC 00O, a takxe ¢ yuetoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
KOHIENIMHU MpernojaBanus yueOHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBlIeHO Ha (opMupoBaHUE
€CTECTBEHHOHAYYHON TI'paMOTHOCTH OOYYalOIIMXCS W OpraHU3alUi0 H3yYEHHUS
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, CucKa 3KCIEPUMEHTANbHBIX 33JaHHM, MpeiaraeéMblx B pamKax
OCHOBHOT'O F'OCY/IapCTBEHHOI0 YK3aMEHA 110 (PU3HKE.



COIEPKXAHUE OBYYEHUA

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

®usuka — Hayka o npupoze. SIBinenus npupoaspl. DPU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, DIIEKTPUUECKNE, 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] TMO3HAHUS: HaOJIO/IEHHE, 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

SIBJIICHUSL.
2. ®usnueckre TpuOOPHI U MpOLEAypa MPSMbBIX U3MEPEHUN aHAIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHue EHbI IeeHUs 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. B3auMmocCBs3b MeXay CBONMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. 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 CKOPOCTM JBMDXKEHUsSI Tel. Macca kKak Mepa HWHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHUIIE
o0beMa BelecTna.
Cuna kak XapakTepuCTHKa B3auMojieicTBusl Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJIEHUE TIATOTEHUS 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. [[Ba pona snekTpuyeckux 3apsnoB. BzaumopeictBue
3apspkeHHBIX  Tenl. 3akoH KynonHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPS0B U PACCTOSHUS MEXTY TeIaMu).

Onekrpruueckoe mnoisie. Hanpsox€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNepHO3ULUHU EKTPUUECKUX M0JIeH (Ha KAYECTBEHHOM YPOBHE).



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

DJIEKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
NcTtoyHuku mMOCTOSSHHOTO TOKa. JIEMCTBUS AJIEKTPUYECKOrOo ToKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

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

PaGora w MoONmIHOCTH 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 IeKTpUuueckoro Toka. [[pumeHenne 3eKTpoOMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJI Ha TPOBOJHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE — DJIEKTPOABUTATENEH B  TEXHUYECKUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

OnbiTel @Papajes. SBneHue 3aeKTpoMarnuTHOW uHayKiuu. [Ipasuio Jlenna.
DNeKTporeHepaTop. CnocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMK Ha BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DneKkTpu3auus Tell.
JIBa poja 3JIEKTPUYECKUX 3apsAJI0OB U B3aUMOJICUCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U JEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKasl NHYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpOBOTHUKH U JUBIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky nNOCTOSTHHOTO TOKA.
JIeCTBUA 3IIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30BB11 pa3psn.
. I3MepeHune Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 3neKTpUYECKOro HAPSKEHHUS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. B3aumopencTBre NOCTOSIHHBIX MATHUTOB.
. MozenrpoBaHrue HEBO3MOKHOCTH Pa3JEICHUS MTOJI0COB MarHUTa.
. MozenrpoBaHre MarHUTHBIX MOJIEN MMOCTOSIHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOTO IOJIS 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.

Jlabopamopnuie padomut 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 TPOBOJHUKH U
JTUDJICKTPUKH.

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

N3mepeHne 1 peryupoBaHne HATIPSIKCHUS.

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

OMBITHI, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTD AIEKTPUUIECKOTO
COTNIPOTHBJICHUS TIPOBOJHUKA OT €ro JJIUHBI, TUIOMIAIU IOTEPEYHOT O
CEUYCHUS U MaTepHaa.

IIpoBepka mpaBmiia CIOXKEHHS HANPSHKEHUM TPU TIOCIIEIOBATEIIBHOM
COCMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia IjIs CHJIBI TOKa TPU IMapajICIbHOM COCIUHEHHH
PE3UCTOPOB.

Omnpenenenue padoTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3ucTop.
OnpeneneHrne MOIIHOCTH BJIEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucTope.

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

Onpenenenue KIIJ{ narpeBatens.

HccnenoBanre MAarHUTHOTO B3aMMO/ICHCTBHSI TIOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO TIOJISI IIOCTOSTHHBIX MAarHUTOB MPHU UX 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 TTOJISl HA TIPOBOJHHUK C TOKOM.



19. KoHCTpyHpoBaHue U U3y4eHHe padOoThl AJIEKTPOABUTATEIS.
20. M3mepenne KII/] anexrpoaBUraTeIbHON yCTaHOBKH.
21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMU:
HCCIIEIOBAHUE H3MEHCHUM 3HAYEHUs U HalPABJICHUS HMHAYKLHMOHHOIO
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.

VYckopenue. PaBHOyckopeHHOe mpsiMoiuMHelHoe JBukeHue. CB0OOJHOE
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 IBUXKEHHUE.

Mexannueckass paboTra W MOITHOCTh. PaboTa CHII TSKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEPruu U padboThl. [loTeHIManbHas SHEPTHUS TeNa, TOJIHIATOTO HaJ
IMOBEPXHOCTHIO 3eMIIH. [IoTeHIIManbHas sHEeprus CxxaTou npyxuHbl. Knnetnueckas
sHeprus. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUMU.

Jemoncmpauuu.
1. HaOmroeHre MEXaHUYECKOTO JIBMXKCHHUS Tejla OTHOCHTEIIBHO Pa3HBIX TEI
OTCUETA.

2. CpaBHeHHME MyTel W TPACKTOPHUI NBWXXEHUS OAHOTO U TOTO XK€ Teia
OTHOCHUTEJIBHO PA3HBIX TEJ OTCUETA.
N3Mepenmne CKopoCTH U YCKOPEHUS PSIMOITMHEUHOTO JIBUKEHHS.

4. HccienoBanne Npu3HAKOB PABHOYCKOPEHHOTO JBHIKCHUS.
HaGnronenue nBuxeHus Tela 1no OKpy>KHOCTH.



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

HaGmronenne MmexaHu4ecKuX SIBICHUM, TPOUCXOIAIINUX B CUCTEME OTCUETA
«Tenexka» rmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

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

HaGmronenne paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TEN.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

IIepenaua umirynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBaHus SJHEPTUU NPU B3AUMOJICUCTBUU TEI.

CoxpaHeHue UMNyJbCca MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHue UMMyJibca nMpu adCOTOTHO YIPYTrOM B3aUMOJICHCTBUU.
HaGmtonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUM MPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHWUYECKOM SHEPTUM MPHU JIBUKEHUU TEJa MOJT 1CHCTBUEM
PY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Jjisi pa3roHa U JajdbHEUIEro PaBHOMEPHOTO
JIBIDKCHUSI IIIAPUKA WU TEJICKKHU.

Omnpenenenue cpenHeld CKOPOCTH CKOJIbXKEHUs OpycKa WIM JIBUKEHUS
HIapyKa M0 HAKJIIOHHOM IJIOCKOCTH.

Onpenenenue yCcKOpeHHsI Tena IMPU PABHOYCKOPEHHOM JBUKEHUU IO
HAKJIOHHOM IIJIOCKOCTH.

NccnenoBanne 3aBUCMMOCTH IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.

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

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenve kodhPUIIMEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue padbOTHI CHIIBI TPEHUS TP PAaBHOMEPHOM JIBMKEHUU TeNa MO
TOPU30HTAIBHOM IMOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpU TOABEME TIpy3a C
WCIIOJIb30BaHUEM HEMOJIBUKHOTO U MOJABUXKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUs SHEPTHUU.

MexaHuyeckue KoJie0aHusl U BOJIHBI.



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

3aryxaromue  koneOaHus.  BolHyXneHHble — KoneOanus.  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 3ByKa U BbicOTa TOHA. OTpaxkenue 3Byka. MHPpa3Byk u
YJIbTPa3BYK.

Jemoncmpayuu.
1. HaOmrogenue koyieOaHMi Tea 1OJ ACUCTBHEM CHIIBI TSOKECTH M CHJIBI
YIOPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.

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
MasiTHUKA.

S L T

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.

DONEeKTPOMAarHUTHOE  MoJie.  DIJIEKTpOMarHuTHele  BoJHBL.  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 cpeta. 3atMeHusi Connina u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBeta. 3akOoH MpenomieHus cBera. IlonHoe BHyTpeHHee
OTpakeHue cBera. VICnonb30BaHWE TOJHOTO BHYTPEHHETO OTPaXEHHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xon nyyedt B muH3e. OnTuyeckas cuctema (poroarrapara, MUKPOCKOTIA
u Teneckona. ['na3 kak ontuueckas cucrema. biiM3opykocTh U 1albHO30PKOCTb.

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

Jemoncmpayuu.

[IpsAsmosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxkeHue cBerTa.

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

[Ipenomiienue cgera.

Onrtryeckuil CBETOBO/I.

Xon mydelt B coOuparomieu JuH3e.

XoJ Jiyueu B pacCEeHBarOIICH JIUH3E.

[Nony4yenue nzo0paxeHnit ¢ TOMOIIBIO JHH3.

[TpuHnun necTBus goTtoarnmapaTa, MUKPOCKOIIA U TEJIECKOIIA.

10. Monens riasa.

11. Paznoxxenue 6emoro cBeTa B CHEKTP.

12. [lomy4yenne O6emoro cBeTa NMpu CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie pabomot u onvimot.

1. UccnenoBanue 3aBUCHMMOCTH yIJla OTPa)KEHUS CBETOBOTO Jiyda OT yrjia
HaJCHUS.

2. M3ydeHue xapakTEepUCTUK U300paKEHUs MPEIMETa B IUIOCKOM 3€pKaJie.

3. HccrnenoBanue 3aBUCUMOCTHU yTIJla MPEJIOMJIEHUSI CBETOBOIO Jiy4a OT yria
MaJIeHNs Ha TPAHUIIE «BO3AYX—CTEKIIO».

4. Tlomyuenne N300paKeHUM C TIOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI COOMparouen
JUH3BL.

6. ONBITHI IO PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnpITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPHU UX HAOIIOJIEHHHU Yepe3
L[BETOBBIEC (PUIIHTPBHI.
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KBanToBbI€e siBJICHHS.

Omneitel Pe3epdpopna u minanerapHas Mojenb atoma. Mogens atoma bopa.
Ucnyckanue u nornonieHue ceeta atomoM. KBaHThl. JIuHeUaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, OeTta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. HykimoHHas wmoxaens aroMHoro sxgpa. HMsoronbsl.  PagmoakTtuBHBIE
npespaienus. [lepuon nonypacnana aTOMHBIX s€P.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsAJOBOTO U MAcCCOBOTO YHCEI.
DOHeprusi CBsi3M aToMHBIX sifep. CBsi3b Macchl M 2Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sueprun CosiHIIa U 3BE3I.

Anepnas sHepretuxa. J[eMCTBUS pPaJMOAKTUBHBIX H3JIYYCHUN Ha JKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3y4YEHUS U MOTJIONIECHUS.

2. CrnieKTpbl pa3InyHbIX Ta30B.

3. Cnekrtp Bojopoja.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. Pabota cuéTumka HOHU3UPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznydeHus NpupoHBIX MUHEPAJIOB U MPOJTYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHnue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccrnenoBaHue TPEKOB: M3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-0000 1A U MOTYJIb.

[ToBTOpUTETHEHO-0000MMIAIONNN MOAYTH TIPEAHA3HAYCH I CUCTEMAaTU3aIIH
1 0000IIIEHHUS TTPEIMETHOTO COAEPKAHUS U OTbITa JAEATEILHOCTH, TPHOOPETEHHOTO
IpU M3YYEHUHM BCEro Kypca (pu3uku, a Takke ISl TMOJTOTOBKHM K OCHOBHOMY
rOCy/IapCTBEHHOMY SK3aMEHY MO (U3MKE JIsi 00y4arouIuxcs, BHIOPABIIMX JTOT
y4eOHBIN MpeIMET.

[Ipu U3ydeHHU JAHHOTO MOJYJISI PEANHM3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS TOCTHXKEHHE TMPEIMETHBIX H
METalpeIMETHBIX  IJIAHUPYEMBIX  PE3yIbTaTOB  00y4deHUs, GopMHpyeTCcs
€CTECTBEHHOHAy4YHasl TPaMOTHOCTh: OCBOEHHE HAYyYHBIX METOJIOB HCCIIEIOBaHUS
SBIICHUNA TPHUPOABl M TEXHHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUIECCKUE
SABJICHUSI, TPUMEHSS TOJyYeHHbIE 3HAHHUS, pelaTh 3ajJadyd, B TOM YHCIE
Kaue€CTBEHHBIE U HKCIIEPUMEHTAIBHBIE.

[IpuHUMNIMANBHO AEATEILHOCTHBIN XapakTep IaHHOTO pa3/iesia peaau3yercs 3a
CYET TOro, UTO OOYYAIOIIHECs BBIMOJIHSIOT 33JJaHUs, B KOTOPBIX UM IIPeJIaraeTcs:



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

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

OOBSCHATh HAYYHBIE OCHOBBI HanOoOJiee BaXHBIX JOCTUKEHUNW COBPEMEHHBIX
TEXHOJIOTMH, HAPUMED, NPAKTUYECKOTO MCIIOIb30BAHUS PA3IMYHBIX UCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA IPEBPAILCHUS M COXPAHEHMS BCEX HM3BECTHBIX BUIOB
DHEPIHH.

Kaxnmas w3 TemM [maHHOro MOAYJS BKJIKOYAET AKCIEPUMEHTAJIbHOE
uccienoBanue o0oOmaromero xapakrepa. Moaynb 3aBepiiaeTcs NpOBEIEHUEM
JUArHOCTUYECKOM M OLIEHOYHON paboThI 32 KypC OCHOBHOT'O 0011IeT0 00pa3oBaHusl.



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

N3yuyenue ¢pu3MKy HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTH)KEHUE JIMYHOCTHBIX, METAMPEAMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

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

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUSA:

- MPOSIBJIEHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOM
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTIKCHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTb K aKTUBHOMY yYaCTHIO B 00CYKJICHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHHU I
buzuky;

- OCO3HaHHE BAXKHOCTH MOPAITBHO-ITHUECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUATHE ICTETHUECKHX KadecTB (DU3NYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MMO3HAHMS:

- OCO3HAaHHE IIEHHOCTH (HU3MYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
ITO3HAHUS MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYPBIL;

- pa3BUTHE Hay4YHOU JIOO03HATETHHOCTH, WHTEpPEca K HCCIEI0BATEIbCKOM
NEeATEIbHOCTH;

5) dopmupoBaHus  KYJbTYPbl 3I0pPOBbSI W  3MOIHMOHAJIBLHOIO
0J1aronoJy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpas3a J>KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil O€30MacHOro TMOBEJACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JIOMAITHUX YCIIOBUSX;

- chopMUPOBAHHOCTH HaBbIKA PedICKCHH, MPU3HAHKIE CBOETO MpaBa Ha ONIHOKY
U TAKOI'0 JK€ MpaBa y IPyroro 4eiaoBeEKa;

6) TPY10BOr0 BOCIIMTAHMS

- aKTUBHOE y4yacTHE€ B PEUICHUWU MPAKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHuM3alMud, TOpoJa, Kpas) TEXHOJIOTUYECKOWM U
COI[MAIbHOM HANPABICHHOCTH, TPEOYIOLIMX B TOM YHCII€ U PU3HMUECKUX 3HAHUN;



e - HHTEpEC K MPaKTUUECKOMY H3YyUYEeHUIO npodeccuit, CBSI3aHHBIX C (HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHUEHTalUs Ha TpPUMEHEHHE (U3MYECKUX 3HAHUU I pEelIeHUs 3aj1ad B
o0JlacTh OKpy>Karolel cpenpl, MMIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MO>KHBIX TTOCJICICTBUM JJIs1 OKPY>KAIOIIEH CpeIbl;

e - OCO3HaHME IJI00ATLHOT'O XapaKTepa AKOJOTHMUECKUX MPOOIeM U MyTeu uX
pelieHus;

e 8) ajanTanuM K M3MEHSIOIIMMCS YCJOBHSM COIHAJBHOH M NPUPOIHOM

cpenbl:
e - TOTPEOHOCTh BO B3AaMMOJCWCTBUU TPHU BBITIOJHCHUU WCCICAOBAHUA |
NPOCKTOB (hU3UYECKOW HAMPABICHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHHSIM
APYrux;
e - TIOBBIIICHHE YPOBHS CBOCH KOMIICTCHTHOCTH 4epe3 MPaKTUYECCKYIO
JCSITeIIbHOCTb;

e - MOTPEeOHOCTH B (POPMUPOBAHUYU HOBBIX 3HAHUMU, B TOM 4uciie POpMyIupoBaTh
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 aHAJIM3UPOBAThH U BBISBIATH B3aUMOCBSI3U IIPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOIb30BAHUEM (PU3NUYECKUX 3HAHUM;

e - OILIGHKa CBOMX JCHCTBHHM C yd4€TOM BIMSHHMS Ha OKpYXaloIlyl cpeny,
BO3MO’KHBIX ITT00AIBHBIX MTOCIIECTBUI.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS POTpaMMBI 110 (pH3UKE HAa YpOBHE OCHOBHOT'O OOIIIETO
oOpazoBanus y oOydaromerocs OyayT copMHpOBaHB MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIEC 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 ¥ TIPOTHBOPEYHSI B paCCMaTpUBAaEMbIX (pakTax,
TaHHBIX U HAOIIOJCHUIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBIICHHSIM;
BBISIBIIATh TPUYMHHO-CIICCTBEHHBIC CBSI3U NPU HM3YyYCHHH (DU3HUECKUX
SIBIICHUI U TIPOIIECCOB, JENaTh BHIBOABI C UCIIOJIB30BAHNEM € TyKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOYCHH, BBIJBUTATh THUIIOTE3BI O B3aUMOCBS3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITENTFHO BEIOMPATh CIIOCO0 pelieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJbKMX BapUaHTOB pEIIeHMs, BBIOOp Hauboiee
MOIXO/ISIIIET0 ¢ YYETOM CaMOCTOSTENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciien0BaTe/IbLCKNE AeCTBUA:

UCITI0JIB30BATh BOIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT ITO3HAHNS;
IPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAHY OIBIT, HECIOAKHBIN
du3MUecKuii SKCIEPUMEHT, HEOONbIIOE HCCIAEAOBAHUE (PU3MUECKOTO
SIBJICHUSI;

OLICHMBaTh Ha TPUMEHUMOCTh H JOCTOBEPHOCTh HH(POpPMAILIUIO,
NOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIM SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
POBEIEHHOTO HAOJIIOICHUS], OTIBITA, UCCIICA0OBAHMS;

IPOTHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIJBUTAThH MPEANOI0KEHNUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI U 3aIpOChl TIPH MOUCKE U
orbope HMH(pOpMAIIMU WM JAHHBIX C Y4ETOM NPEIOKEHHOW YyueOHOM
dbuznveckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH HHPOPMAITHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIBHYIO (GOpMY TIpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 X KOMOMHAITUSMU.

KomMmyHuKaTHBHBIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiCTBUA:

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;

COTOCTAaBISITh CBOM CYXKICHUS C CYXICHHSIMHU JPYTHX YYaCTHHKOB
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 NIESITEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ JMOCTWKEHHUIO: pACIpeNesaTh poJiM, OOCYXAaTh IPOLECCH U
PE3yNIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIOEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMU YJICHAMHU
KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIHHO COPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUA.

PerysiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISBJIATH MPOOJIEMBl B JKU3HCHHBIX M YYCOHBIX CUTYaIHsIX, TPEOYIOIIHX
JUTSI pereHust (GU3NICCKUX 3HAHMH;

OPUEHTUPOBATHCS B  PAJMMUHBIX  MMOAXOAAX MPUHATHUS  PELICHUM
(MHIUMBUyaIbHOE, TPUHATHE DEIICHHUs] B TPyIMINe, MPUHSATHE pelIeHUuN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PellIeHUs GU3NUECKON 3a7auu WIIN
IUTAaHA WCCJIEOBAHMS C YYETOM HMEIONIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BApUAHThI PEIICHUH;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PCIIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MpPEeAiaraTh IJlaH €€ U3MEHEHHUS;
OOBSCHATh TPUYMHBI  JOCTWKEHUSA (HEHOCTHIKEHHS) PE3yJIbTaToOB
NeSTEIHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3nueckoro WMCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSIM;

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 MPHU pelIeHnH (HU3HUECKUX 3a7a9 W
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,
HaAO0JIIOIEHUEe, SKCIIEPUMEHT, MOJI€Nb, TUMIOTE3a, €IMHULBI (DUIUUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSIHUSI BeliecTBa (TBEpAOE,
KHUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBI)KEHHE (paBHOMEPHOE,
HEPABHOMEpPHOE, TNPSIMOJUHENHOE), TPAEKTOPHs, PaBHOJAEHCTBYIOLIAS
cuna,  gedopmanus  (ympyras, IUIACTUYECKAasl),  HEBECOMOCTb,
COOOIIAIONINECS] COCYbL;

paznuyarh sBiaeHUs (Auddys3us, TErI0BOE IBUKEHUE YacTHI] BEIIECTBa,
PaBHOMEpPHOE  JBWKECHHE, HEPABHOMEPHOE  JIBU)KEHUE,  HWHEpUUs,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPIBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpalleHus, Nepeaya JaBieHusl TBEPAbIMU TEIAMU, )KUAKOCTIMHU U Fa3aMu,
aTMoc(epHOE [aBlieHHE, IUJIAaBaHHWE TeJ, MPEBPALICHUS MEXaHHYECKOU
SHEPIuM) MO ONHCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUEe SBICHUS B MPUPOJIE:
IpPUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW M HEXKHBOU
OpUpPOJE, NCHCTBUE CWIBI TPEHHS B MPUPOJEC M TEXHUKE, BIUSIHHUE
aTMOC(EpHOTO J1aBJICHUS Ha KUBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TEJIe YeJoBeKa, MPU 3TOM IEPEeBOIUTH MPAKTUYECKYIO 3a/ja4y B yUeOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) PUBUUYECKUX SIBIICHUN;
ONMKCHIBATh MU3YyUYEHHBIC CBOMCTBA Tel M (U3UUYECKUE SIBICHUS, UCTIONB3YS
¢dusznueckre BeMMYuHbI (Macca, 00bEM, TNIOTHOCTH BELIECTBA, BPEMsi, MyTh,
CKOPOCTb, CPEIIHSASI CKOPOCTh, CHJIa YINPYTOCTH, CUJIA TSHKECTH, BEC Tena,
cujia TpeHus, AaBjieHue (TBEPAOro Tena, KUIKOCTH, T'a3a), BBITAJKUBAIOIIA
CWJia, MeXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHUJIBI,
KO3(QQUIIMEHT TMOJEe3HOr0 JACUCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAaJbHAsl DJHEpPrusi), NpU ONHCAHUU MPABWIBHO TPAKTOBAaTh
(U3NYECKUIl CMBICI UCTIOJIb3YEMBIX BEIMUNH, UX 0003HAUYECHHUS U €AMHUILIBI
(¢u3NYeCKNX BETUYHMH, HAXOAUTh (OPMYIIbI, CBSI3BIBAIOIIME JaHHYIO
¢u3nuecKky0 BETWYMHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKHUX BEJIUUMH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBICHHUS W MPOLECCHI,
WCIIOJb3Ys MpaBuiia CJIOXKEHUsI CUJI (BAOJb OJTHOM MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBeCHUsl pbluara (0J0Ka),
«30JI0TOE TPABUJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXaHMYECKON



SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHa U
3alMChIBaTh €70 MATEMATHUYECKOE BBIPAXKEHNUE;

OOBSICHATH (U3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYUHHO-CIICICTBEHHBIE CBSA3U, CTPOUTH OOBsiCHEHHE u3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiarb pacu€THble 3a7adyd B |—2 JEWCTBUS, HCHONB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolIUe (DU3NUYECKUE BETWYUMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlaud 3aMHUCBhIBATh KPATKOE YCIOBUE, MOACTABIATh (HU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIIEHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NUYECKON BEITMUYUHBI,

pacrio3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIUTh MPHU TOMOIIH
(bU3UYECKUX METOJIOB, B OMMCAHUHN UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
peANoioKeHUe (TUIOTE3Y), pa3IndaTh U MHTEPIPETUPOBATH MOJTYICHHBIN
pe3yibTaT, HaXOAUTh OIIMOKU B XOJI€ OIbITAa, JejaTh BHIBOJLI IO €T0
pe3yabpTaTaM;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0O (PU3NYECKUX SBICHUN  WIH
(bu3MUECKUX CBOMCTB Tell: GOPMYITHPOBATH MPOBEPSEMBbIE ITPEANOIOKEHNUS,
coOupaTh YCTaHOBKY M3 IPEIJIOKEHHOTO 000pyAOBaHUs, 3aIUCHIBATH X011
ombITa U GOPMYITHPOBATH BHIBOBL;

BBIIIOJIHATh TMpPSMbIE M3MEPEHHS] PACCTOSHHS, BPEMEHHM, MaccChl Tela,
o0BéMa, CHIBI M TEMIEpaTypbl C UCHOJIb30BAHHEM aHAJIOTOBBIX W
U(POBBIX TPUOOPOB, 3alUCHIBATH ITOKAa3aHUs TPUOOPOB ¢ YUETOM
3aJJaHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTH UCCIIEIOBAHIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
IpPYrol C UCIHOJIb30BAaHUEM TMPAMBIX H3MEPEHUU (3aBUCUMOCTH MYTH
PaBHOMEPHO JABMKYLIETOCS T€JIa OT BPEMEHHU JBUKEHUSI TEJIA, CUJIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KadyecTBa OOpaOOTKM TMOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CWJIbI TPEHHS OT IUIOIIAANA COIPUKOCHOBEHUS TEJl, CUJIBI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CHUIIBI OT 00bEMa
MOrPYKEHHOM YaCTH TeJla U OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TENO, YCIOBUMN
MJIaBaHUS TEJ, YCIOBUN pPaBHOBECHS pbhlyara W OJOKOB), Y4acCTBOBATh B
IUIAHUPOBAHUHM Y4YEOHOTO WCCIICIOBAHUS, COOMpaTh YCTAaHOBKY W
BBINIOJIHSITh M3MEPEHUS, CleAysd MNPEeJIOKEHHOMY IUJIaHy, (UKCUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICIOBAHMSI,;

MPOBOJUTL KOCBEHHBIE H3MEpEHUs (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJIa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHUE
BO37lyXa, BBHITAIKUBAIONIAs CHJIA, JICHCTBYIOIIAs Ha IMOTPYy)XEHHOE B
KUAKOCTh  TeMo, KOA(D(UIIMEHT IONE3HOTO  JEWCTBHSI  MPOCTHIX
MEXaHH3MOB), CICAys TMPEIIONKECHHOW HWHCTPYKIMH: TPH BHITOJHEHUN
U3MEpEeHUl CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBIYHCIATH
3HAYCHHE NCKOMOU BEITMYHHBI;

COOJTIO/IaTh MpaBUIIa TEXHUKU OE30MaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTCUCTBHUS TPUOOPOB M TEXHHUYCCKHX YCTPOMHCTB:
BECBI, TEPMOMETp, AMHAMOMETp, COOOIIAIOIINECs COCYAbl, OapoMerp,
phIyar, MOJABMKHBIA U HETTOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepU30BaTh TMPUHIMIBI  JACHCTBUS  H3YYCHHBIX NPHOOPOB H
TEXHHYECKUX YCTPOMCTB C ONMOPOM HAa WX ONHCaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOIONPOBOJA, THAPABINYCCKUNA TIpecc,
MaHOMETP, BBICOTOMED, MOPIITHEBOW HACOC, apEOMETP), UCIIOIb3Ys 3HAHUS
0 cBOMCTBaX (QPU3MYECKUX SIBICHUI U HEOOXOUMBbIE (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOIUTHL  TpUMEpbl  (HaXoauTh  WHGOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSI (PU3NYECKUX 3HAHUI B IOBCEIHEBHOMN
KU3HM 11 obecriedeHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ TIPUOOpaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs 1 COOJIIOICHUSI HOPM
AKOJIOTHYECKOTO TIOBEICHUS B OKpYXKAIOIIEH Cpele;

OCYIIECTBJISITh OTOOpP HWCTOYHMKOB HH(opmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TIOUCKOBBIM 3aIPOCOM, HA OCHOBE MUMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpasi SBIAECTCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
auTepaTypy GU3HUECKOro COACpIKAaHUS, CIIPABOYHBIE MAaTEPHAIIBI, PECYPChI
cetn VHTepHer, BiameTh mNpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHWUKOB MHGPOpMAIK (HU3UIECKOTO COACPKAHUSA, B TOM
quclie MyOJIUYHO JIeTIaTh KPaTKHUEe COOOIIECHUS O PE3yJIbTaTax MPOSKTOB WIIN
y4eOHBIX UCCIIEIOBAHUN, TIPU ATOM T'PAMOTHO HCIIOH30BATh M3YYCHHBIN



MOHSATUWHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHUE
MPE3CHTALUEN;

MIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB M MCCJIEIOBAHUU pacrpenessiTh
00SI3aHHOCTU B TPYIINIE B COOTBETCTBHHU C IOCTABICHHBIMHM 3ajadyamu,
CICIUTh 3a BBIIIOJHEHUEM IUIaHA JCWCTBUM, AaIEKBATHO OLEHUBATH
COOCTBEHHBI  BKJaJA B  JACSATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJCUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

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

UCIIOJIB30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBIKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTh
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI DHEpPrusi, TEIUIOBOW JBUTATEINb,
AJIEMEHTAPHBIN JIEKTPUUCCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U TUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHUS (TEIUIOBOE pacIIMpeHHE M CKaTHe, Teriornepeaaya,
TEIJIOBOE paBHOBECHUE, CMAuMBaHWE, KAMWJUISIPHBIC SBIICHHS, HCIIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTALM3aIus (OTBEpAECBaHUE), KHUIICHHE,
TeIvIonepeaya (TenIonpOBOHOCTb, KOHBEKIHS, U3JIyYCHHUE),
AJIEKTpU3alus TeJ, B3aUMOJCHCTBUE 3apsiIOB, ACHCTBUSL AJIEKTPUUECKOTO
TOKa, KOpPOTKOE€ 3aMbIKaHME, B3aUMOJCHCTBUE MArHUTOB, JIENUCTBUE
MAarHMTHOTO TI0JISl HAa NMPOBOJHUK C TOKOM, DJICKTPOMArHUTHAasE MHIYKIHS)
0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3UYECKOE SBIICHHE;

pacrio3HaBaTh MPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpYXKaloleM MHpE, B TOM 4HCiIe (U3UYECKHE SBICHUS B MPUPOJIC:
MOBEPXHOCTHOE HATSPKEHHE W KaNWUISIPHBIE SIBJICHUS B MPUPOJE,
KpUCTaUIbl B TMpupoje, uznydyeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCcKHe Opr3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUISCKUE
SBICHUS B aTMocdepe, dJIEKTPUUSCTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJid, Apeiid) moJIF0COB, POJIb MATHUTHOTO MOJIS JJ1s1 )KU3HU Ha 3eMIie,
MOJIIPHOE CHUSIHUE, TIPU ATOM TIEPEBOJAUTH MNPAKTUYECKYH0 3ajady B
y4eOHYI0, BBIICIATH CYIICCTBEHHBIC CBOMCTBA (NMPU3HAKH) (PU3HUCCKUX
SIBJICHU;

OMHCHIBATh M3YYCHHBIC CBOMCTBA TN M (PU3UYCCKHUE SBJICHHUS, HUCIOJIB3YS
bu3uYecKre BEIMYUHBI (TeMIIepaTypa, BHYTPCHHSS SHEPrUs, KOJIHYSCTBO
TEIUIOTHI, yJeJbHas TEIJIOEMKOCTh BEIIECTBa, YyAEAbHAs TEIIoTa
IJIABJICHUSA, yJAeNbHAs TEIUIOTa IapooOpa3oBaHUs, yAeiIbHAs TEIUIoTa
CrOpaHus TOIUIMBA, KOADPUIIMEHT TMOJIE3HOTO JECUCTBUS TEIJIOBOM



MAaITUHBI, OTHOCUTEIIbHAS BIIAYKHOCTH BO3/IyXa, DJICKTPUUECKUAM 3apsi, Crjia
TOKAa, DJEKTPUYECKOEC HAIMpPSOHKEHUE, CONPOTUBIICHHE IPOBOJTHUKA,
yJIeTbHOE COMPOTUBIICHHUE BEUIECTBA, Pa00Ta U MOIITHOCTH YJIEKTPHUECKOTO
TOKAa), TPU ONHCAHWHM TPABUIBHO TPAKTOBATh (PU3UUECKUA CMBICI
UCIIOJIb3YEeMBIX BEJTUYMH, 0003HAYEHUS M €TUHUIIBI (PU3UYCCKUX BEITUYHH,
HAXOAUTh (OPMYJIBI, CBS3BIBAIONIME aHHYIO (U3MYECKYI0 BEIMYHHY C
JIPYTHMH BEIIMYWHAMHU, CTPOUTH TpadUKH H3YyYECHHBIX 3aBHUCHUMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepru30BaTh CBOWCTBA TeJ, (U3MYECKUE SIBICHHUS W TIPOIECCHI,
UCIIOJIb3YsST OCHOBHBIC ITOJIOKCHUS MOJICKYISIPHO-KHHETHYCCKON TEOpHUH
CTPOEHUS BEIECTBA, MPUHIUIT CYNEPIIO3UIIUN ToJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUSA 3apsia, 3akoH OMa /Jisl y9acTKa IeTH, 3aK0H
Jlxxoyns—JIeHna, 3aKkoH COXpaHEHUs! SJHEPTUH, TIPU ITOM J1aBaTh CIIOBECHYIO
(GOpMYITHPOBKY 3aKOHA ¥ 3aITUCHIBATH €T'0 MATEMATHICCKOE BBIPAKCHUE;
OOBSCHATh (PU3NYECKHE TPOIECChI M CBOWCTBA TEJI, B TOM YHCIC U B
KOHTCKCTE CUTYyaIlMil MPaKTHKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NIPUYUHHOCIICICTBCHHBIC CBSI3U, CTPOUTH O0BSICHEHHE U3 1—2 JTOTHYECKUX
IIaroB ¢ Omopod Ha 1—2 W3YyYCHHBIX CBOMCTBA (PU3NUYCCKHUX SIBJICHHMA,
(U3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemate pacu€THbIE 3amadyd B 2—3 JCHCTBHS, WCIONB3YS 3aKOHBI H
GopMymbl, CBS3bIBaIONIME (U3MUYSCKHE BEIWYMHBI: Ha OCHOBE aHaIW3a
YCIIOBHSI 3a/laydl 3alHChIBaTh KPATKOE YCIOBHE, BBIABISATH HEIOCTATOK
JaHHBIX JUISI pelIeHHs] 3aJadd, BBIOUPATh 3aKOHBI H  (OPMYIIHI,
HEOOXOJMMBIE JJIsi €€ pelIeHHs, TPOBOJHUTH pPAacUYEThl M CpPaBHUBATH
NIOJTyYeHHOE 3HAaYCHHE (PH3NIEeCKON BEIIMUMNHBI C U3BECTHBIMH JaHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pEIINTh IPH TIOMOIIH
(U3NIECKUX METOJIOB, HCIIOJIb3Ysl OIHMCAHWE WCCIICIOBAHMS, BBIICIATH
IpoOBEpsieMOE  TPEIONIOKEHNE, OIEHWBATh MPABUJIBHOCTh TOPSAKA
IIPOBEICHUS UCCIEAOBAHMS, I€TIATh BBIBOIBI;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHWUI0O (PU3WYECKUX SBICHUN WM
bu3nUecKnX CBOMCTB Tel (KamUUSIPHBIE SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHWsI TPHU M3IYyYEHUH OT IBETA W3Iydaromied (MOTIIOMIAOIICH )
MOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOJIBI OT TEMIEPATYPHI KHIKOCTH H
mwiomaan €€ TOBEPXHOCTH, DJIEKTPU3AIMS TeI H B3aWMMOJCHCTBUE
ANEKTPUYECKUX 3aps/iOoB, B3aUMOJICUCTBHE TIOCTOSIHHBIX MAarHHUTOB,
BU3yaJu3alisi MAarHUTHBIX TIOJEH TIOCTOSHHBIX MAarHWTOB, JEHCTBUSA
MarHuTHOTO TIOJIS HA TPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMATHHTA,
CBOMCTBA OJEKTPOJBHUTATENs IOCTOSTHHOTO TOKa): (QopMyrmupoBaTh



MpOBEpsieMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py10BaHUSI, OIUCKHIBATH XOJ1 OMbITA U (DOPMYJIUPOBATH BHIBOJIHI;
BBITIOJIHSITH MPSIMbIE U3MEPEHUSI TEMIEPATYPhI, OTHOCUTEILHOMN BIAXKHOCTH
BO3JlyXa, CUJIbl TOKa, HANPSIKEHUS C HCIOIb30BAHUEM AHAJIOTOBBIX
npubOpOB M JATYMKOB (DU3UUYECKUX BEJIWYUH, CPAaBHUBATH PE3YIbTAThI
U3MEPEHUN ¢ yuéTOM 3aJ]aHHON a0COIIOTHOM MOTPENTHOCTH;

IPOBOAUTH UCCIEI0BAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrol Cc HCHOJb30BAaHHEM  MpPSAMBIX HU3MEpPEHUH  (3aBUCUMOCTh
CONMPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAHM TONEPEUHOTO
CEYEHHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEr0 4epe3 TMPOBOJHUK, OT HANpPSDKEHHS Ha  IPOBOJHUKE,
UCCJIEIOBaHUE TMOCIEAOBATEIbHOTO M MApaJyIebHOIO  COEIMHEHUN
IPOBOJAHUKOB): TUIAHUPOBATh HCCJEJIOBaHHE, COOMpPATh YCTAaHOBKY U
BBIMIOJHATh M3MEPEHUs, CIeNys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTATHI OTYYEHHON 3aBUCUMOCTH B BHJI€ TaOJIHIl U TpadUKOB, J1e]aTh
BBIBOJIBI 10 PE3YJIbTaTaM HCCIIEIOBAHUS;

IIPOBOJIUTh KOCBEHHBbIC W3MEpEHHS (U3NUYECKUX BeauuyuH (yaelnbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE TMPOBOJIHHMKA, pabora W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATH HM3MEPEHHs, COOHpAaTh
AKCHEPUMEHTAIBbHYIO YCTAHOBKY, CIEAysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCJISITh 3HAUEHUE BEJINYUHBI;

co0JIro1aTh TTpaBUJia TEXHUKU 0€30TaCHOCTHU MPU paboTe ¢ JTa00paTOPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS  U3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa UX ONMHUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUICHHS JOMOB, TUTPOMETp, TApOBasi TypOMHA, aMIIEpPMETP, BOJIBTMETD,
CUETUYMK DIIEKTPUYECKONW SHEPTHH, DIEKTPOOCBETUTEIbHBIE MPHUOOPHI,
HarpeBaTesbHbIe AIIEKTPOIIPUOOPHI (mpumepsl), AIEKTPUYECKUE
IPEAOXPAHUTENH, ANEKTPOMArHUT, 3JIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Ys 3HAHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOIMMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA M HU3MEPUTEIIbHbBIC
MpUOOPHI IO CXEMaM M CXEeMATHYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, [ABUTaTElb BHYTPEHHErOo CropaHus,
ANEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUYECKHUX LENel ¢
MOCJIEA0BATENbHBIM U MapaJlJIEIbHBIM COSIUHEHUEM 3JIEMEHTOB, pa3indas
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

NPUBOAUTHL  NpUMEPbl  (HAXOAUTH  HHPOPMAIMIO O  MPUMEPAX)
MPAKTUYECKOTO KCIOJIb30BaHUS (PU3NUECKUX 3HAHUU B IOBCEIHEBHOMU



AKU3HU 151 oOecrieueHus: 0€30MacHOCTH NpU OOpalieHu ¢ IpudopaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 310POBbs U COOJIIOIEHUSI HOPM
JKOJIOTMYECKOTO IOBEAEHHS B OKPYIKAIOLEHN Cpene;

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

UCIIOJIb30BaTh MPH BBINOJHEHUN YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
AUTEpaTypy GU3MUECKOro COAepkKaHUs, CIPABOYHbIE MaTepUabl, PECYPChI
ceru HTepHer, Bimaxerp IpuUEMaMM KOHCIEKTUPOBAHUSA TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHbIE MHUCbMEHHBIE U KpaTKUE YCTHBIE COOOIEHUS,
0000mass uHpOpMaNMIO U3 HECKOJBKUX HMCTOYHUKOB (DU3NUECKOTO
coJiep KaHusl, B TOM YHCJIE ITyOJIMYHO MPEACTABISTH PE3YJIbTaThl TPOESKTHOM
WJIY UCCIIEI0BATENBCKOU €SI TEIBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIB30BaTh
U3YYCHHBI TOHATHUMHBIA ammapar Kypca (HU3UMKH, CONPOBOXKIATH
BBICTYILJICHUE ITPE3CHTALUEN;

OpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCICAOBAHMM (U3MUECKHUX
IPOLIECCOB pACIpeNeATh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 3aJja4aMU, CICIUTH 3a BBIIIOJHEHHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
NEeATEIIBHOCTD IPYIIIIbI, BBICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMO/ICUCTBUE,
HPOSIBJISISt TOTOBHOCTH pa3periaTbh KOH(QIUKTHI.

K xonIy oOyuenusi B 9 Kiaacce nmpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIONIb30BaTh TOHATHS: CHCTeMa OTcuéTa, MaTepHalibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXaHHMYECKOTO NBIKEHHUS, nedopmarus
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPETrpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIOE TETO,
LHEHTpP TSAXKECTU TBEPIIOTrO Tella, pABHOBECUE, MEXAHUUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, IEKTPOMArHUTHBIC BOJHBI, IIIKAIa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJNM30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydeHuUs,
U30TOIBI, sIACpHAs SHEPTETHUKA;

paznuuath sBiI€HUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEUHOE
JIBUKEHHE, DPABHOYCKOPEHHOE MPSMOJUHEIHOE JBUYKEHHE, CBOOOJIHOE
MaJIcHUe Tell, PABHOMEPHOE JIBMXKEHUE MO OKPYXKHOCTH, B3aUMOJECHCTBUE
T€J, PEaKTUBHOE JIBIXKEHHUE, KoyieOaTellbHOE IBUKEHHE (3aTyxarolue u
BBIHY)KJICHHBIE KOJ€OaHUsl), PE30HAHC, BOJIHOBOE JIBIDKEHUE, OTPaKCHUE



3ByKa, MPSAMOJIMHEWHOE PacrpoCTpaHEHUE, OTPAKCHHE W TMPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKCHHE CBETA, Pa3jioKeHNEe OEIoro CBeTa B
CHEKTp H CJIOXEHWE CHEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsI PAaJIMOAKTUBHOCTh, BOSHHUKHOBEHUE JIMHEHYATOTO CIEKTpa
U3JTYYCHUS) 110 OTIMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3MUYECKHX SBJICHUN B
OKpyXaromeM Mupe (B TOM dYHucie (PU3NYCCKUE SBICHUS B TIPUPOJIC:
NIPWINBBI U OTJIMBBI, ABWKCHHUE T1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JBUKECHUE JKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BETa TelI,
ONTUYECKHE SBJICHHUS B TMPHUPOJC, OMOJIOTHYECKOE JCHCTBHE BHJIMMOTO,
yIbTPaUOIETOBOIO W PEHTICHOBCKOTO M3JIYyYEHUH, €CTeCTBCHHBIN
PaaMOaKTUBHBIM (OH, KOCMHYECKHE JyYd, PaJHOAKTHBHOE H3ITYyYCHUE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBUE pAJUOAKTUBHBIX W3JIYYCHHH Ha
OpraHu3M 4eJIOBEKa), NPH 3TOM IEPEBOJMTHh MPAKTUYCCKYIO 3ajady B
y4eOHYI0, BBIICIATH CYIICCTBEHHBIC CBOMCTBA (MPU3HAKW) (HU3HUUCCKUX
SIBJICHUI;

OMKCHIBATh U3yYEHHBIE CBOMCTBA Teld M (U3MUYECKHUE SIBJICHHS, UCTIONb3YS
¢usznueckre BEeTUYHHBI (CpeHSIE W MTHOBEHHass CKOPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBIJKEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YIioBas
CKOpOCTb, CWJIa TPEHUS, CUJla YNPYTrOCTH, CHUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJeHus, BEC Tela, HUMITyJbC TeJla, HUMIYIbC CHIIBI,
MexXaHu4deckasi padoTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrus Tea,
MOJIHATOTO HAJ[ TMTOBEPXHOCTHIO 3€MJIM, TOTCHIIMANIbHAS DHEPIHsl CHKATOU
NPYXUHBI, KHHETUYECKask SHEPT U, TOJTHAS MEXaHUUECKasi SHEPTHs, IEPUOT
M 4YacToTa KoJieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTeldb NPEIOMJICHUS Cpelbl), TpPU OMUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIONB3YEMBIX BEIHYMH,
0003HaueHUs W CAWHUIBI (U3MUYECKUX BEIWYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEIUYHMHAMH,
CTpOUTH TpaMKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepru30BaTh CBOWCTBA Tel, (U3MUECKUE SBICHHUS W TIPOIECCHI,
UCTIONIb3Ys 3aKOH COXPAaHEHHS DHEPTUH, 3aKOH BCEMHUPHOTO TSATOTEHUS,
NPUHIAIT  CYNEPHO3UIIUNA CHUJI, TPHHIMI OTHOCUTENbHOCTH [ ammies,
3ak0oHBl HBIOTOHA, 3aKOH COXpaHEHUS HMMITYJbCA, 3aKOHBI OTPAKCHUS H
NIPEIOMJICHHSI CBETA, 3aKOHBI COXPAaHEHHUS 3apsJOBOTO M MAacCOBOTO YHCEI
NP SIIEPHBIX PEAKIUAX, TMPU ITOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA W 3aITUCHIBATh €T0 MATEMATHYECKOE BBIPAKCHIE;



OOBSACHATh (PU3NYECKHE MPOLECChl U CBOMCTBA TE€l, B TOM YHCIE WU B
KOHTEKCTE CUTyalud NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CIIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
1aroB ¢ Omnopod Ha 2—-3 U3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHUM,
(u3MUECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a/1auu (OMUPAIOIIHUECS HA CUCTEMY U3 2—3 ypaBHEHHUI),
UCIIOJIb3YA 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOIINE (PU3NYECKUE BETUYUHBL: Ha
OCHOBE aHaJIW3a yCJIOBUS 3aJ]a4M 3alHUChIBATh KPATKOE YCIOBHE, BBISBISATH
HEJO0CTAaIOIIME WM U30BITOUHBIC JaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJMMbIE ISl pEILIeHUs, NPOBOAUTH pacuy€Tbl M  OLCHUBATH
PEANTMCTUYHOCTH MOJYYEHHOT0 3HAUEHUS (PU3NYECKOI BEITUYUHBI;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO pElUTh NpH HOMOUIU
(¢u3MUEeCKHX METO/OB, HCIOJIb3Ysl ONHUCAHHE MCCIEIOBaHUS, BbIIEIATH
npoBepsieMOe  TPEJIONIOKEHUE, OLEHUBATh MPABUIBHOCTh IMOPSAKA
NPOBEJICHUS  MCCIEIOBAaHUs, JIeJlaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pEe3yNbTaThl HAOIIOICHHUI U ONBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOAEHUIO (PU3MYECKUX SBICHUN WU
¢u3nyuecKknx CBOWCTB Tell (M3yyeHUE BTOporo 3akoHa HpioToHa, 3akoHa
COXpaHEHHUsl HHEPrHM, 3aBHUCHUMOCTh IEepHojaa KojeOaHuM NpPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U >KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIATY Il MaJbIX KOJ€OaHUH, MPAMOJIMHENHOE pacIpOCTpaHEHUE CBETA,
pa3ioxeHue Oesloro cBeTa B CIEKTP, U3YYEHHE CBOMCTB M300pa)K€HUs B
IUIOCKOM 3€pKajie W CBOWCTB M300pakeHMs NpeaMmeTa B coOuparomiei
JUH3€, HaOJMIOJEHHE CIUIOIIHBIX W JUHEMYaThIX CHEKTPOB M3JIy4EHUs):
CaMOCTOSITEJILHO  cOOMpaTh yCTAaHOBKY M3 HW30BITOYHOro Habopa
000py10BaHUs, OMUCHIBATH X0/ OIBITA U €r0 PE3YIbTAThI, POPMYIUPOBATH
BBIBOJIbI;

IPOBOAUTH IPU HEOOXOJUMOCTH CEPHUIO NPSIMBIX MU3MEPEHU, Onpenemss
cpeqHee 3HAa4YeHHE U3MepseMoil BenuyuHbBl ((OKYCHOE paccTOsHUE
coOuparomieii  JTUH3bI), OOOCHOBBIBATH BBIOOp crHoco0a HW3MEPEHHUS
(u3MepuTenpHOro npudopa);

IPOBOJIUTh HCCIIEIOBAaHUE 3aBUCUMOCTEM (U3NYECKUX BEIUYUH C
UCIIOJIb30BAHUEM MPSAMBIX H3MEPEHUM (3aBUCUMOCTD ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JBMJKEHHHM 0€3 HadYaJlbHOM CKOpPOCTH, HepHoja
KoJIe0aHMI MaTeMaTHYeCKOTO MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpejJoOMIIEHHs OT yIja
NaJeHus): IUIAHUPOBATh HCCJIEAOBAHHME, CAaMOCTOATEIBHO COOMpAaTh
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



bu3NYecKUX BEIMYUH B BHUAEC TaOMuIl ¥ rpadUKoOB, JEIaTh BBIBOABI IO
pe3yNbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHsS] (U3WYCCKUX BEIWYUH (CPEIHSSA
CKOPOCTb U YCKOpPEHHE TeJia TIPU PAaBHOYCKOPEHHOM JIBI)KCHHUH, YCKOPCHUE
CBOOOTHOTO TaJCHHS, >KECTKOCTh NPYXHUHBI, KOAIDPUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHW4YecKas padoTa M MOITHOCTh, YacTOTa W IEPHOJ
KoJIcOaHWI MAaTeMaTHYeCKOTO0 W TPYKHHHOTO MAasTHHUKOB, ONTHYECKas
cuina coOuparonied JMH3bI, PaAUOAKTUBHBIA (OH): IUIAHHUPOBATH
U3MEpEHHUs, COOMpPATh SKCICPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH
U3MEPEHUs, CIeAys NPEII0KEHHON WHCTPYKIIMH, BBIYUCIISTH 3HAUYCHUE
BEJIMYMHBI U aHAJTU3UPOBATH MOJIYUCHHBIC PE3yIbTaThl C YIETOM 3aJaHHOU
MIOTPEITHOCTH U3MEPEHUI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30MTaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HMCTOYHHK
CBeTa, JIy4, TOHKAas JIMH3a, TUTaHeTapHas MOJIC]Ib aTOMa, HYKJIOHHAS MOJIEIb
aATOMHOTO sJIpa;

XapaKTepu30BaTh MPUHLHUINBI  JACHCTBUS  W3YYEHHBIX NOPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmNHCaHus (B TOM YHCIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCMOIB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHHMH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB MPHU
pemieHrr  y4eOHO-TIPAKTUYECKUX  3a7a4, ONTHYECKHE CXEMBbI IS
MOCTPOCHHMS N300paKEHUH B TJIOCKOM 3€pKajie M COOMPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMIO O  MPUMEpax)
PAKTUYECKOTO HCIOJIb30BaHUS (PU3WYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU 7151 oOecrieueHrs 0e30MacHOCTH MPH OOpalleHUH ¢ MpUOopaMu |
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs I COOIIOICHHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpele;

OCYIICCTBIISITh TOUCK wHpOpManuu (GU3HUECKOTO COJCpKAHHUS B
HNuTepHete, caMoCTOSATENBHO (HOPMYITUPYS MMOMCKOBBIA 3aIPOC, HAXOAUTH
MyTH OMpPENeNICHUsI TOCTOBEPHOCTH MOJYyUYCHHON MH(OpPMAIMN Ha OCHOBE
MMEIOIINXCS 3HAHUHA U TOTIOTHUTEIHHBIX UCTOYHUKOB;



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 MHCHMEHHBIE U YCTHbIE COOOIIEHUS HAa OCHOBE
uHbOpPMAIIMK U3 HECKOJIBKUX HCTOYHMKOB (PU3MYECKOTO COIEpIKaHUs,
nyOIMYHO MPEACTABIATh PE3yabTaThl MPOSKTHON MIIM UCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU O3TOM TPAaMOTHO  HUCHOJIb30BaThb  U3YUYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemMoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIIJICHUE TMpe3eHTalMe ¢ y4€TOM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoiasbubie | IIpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa
b K
1.1 ®dusuka - Hayka o0 IpUpoJIe 2 nommorexa 110
https://m.edsoo.ru/7f416194
b K
1.2 du3zndecKre BEITMINHBI 2 1 nomotera O
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EctrecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 6
Pasnen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
Tpocitie BeliccTna https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 1 bubmuoreka [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nommotexa [0
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAMHIHCECKOC JIBIDKCHIC https://m.edsoo.ru/7f416194




bubmuoreka [JOK

3.2 WNuepuus, Macca, MI0THOCTh 4 1
https://m.edsoo.ru/7f416194
b K
3.3 Cwna. Buner cun 14 2 nommorexa 110
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuoreka [JOK
' TEJIaMH, )KUJAKOCTSIMU 1 Tra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBneHune KuJIKOCTH 5 bubmorexa OK
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 nommorexa 110
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
5.1 PabGoTa 1 MomHOCTH 3 1 Eubmrorexa HOK
https://m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
5.3 MexaHunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12




8 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aeoB H TeEM mudpoBLIe
Ne n/m P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1. TensioBble IBJIEHUS
1.1 CtpoeHnue u CBOICTBA BEIECTBA 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MPOLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
)1 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbIE Tella 7 1 bubnuoreka [IOK
' U UX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSIHHBIN 2JIEKTPUUYECKUIT TOK 20 2 7 bubmorexa OK
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 bubmnorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHask UHIYKIUS 4 Eubmrorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KUIIACC

KoauyecTBO yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aeioB U TeM mudpoBLIe
Ne n/m P Konrpoiasbubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
Pazgen 1. Mexanuueckue siBJIeHUS
11 MexaHn4ecKoe JIBMKECHNUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' OITHCaHUus https://m.edsoo.ru/7f41a4a6
b K
1.2 BsauMmonelicTBue Tem 20 1 3 nomorexa O
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHDL COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3gen 2. Mexanuueckue KoJ1e0aHNS U BOJIHbI
bu6 OK
2.1 Mexanudueckue KoJjieOaHus 7 3 nommorexa 11
https://m.edsoo.ru/7f41a4a6
bub OK
2.2 MexaHn4eckre BOJTHBI. 3BYK 8 1 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Paznea 3. Dy1eKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNIEKTPOMAarHuTHOE MOJIe U 6 ) bubnnoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3nen 4. CBeToBELI€E SIBJEHUS




bubmuoreka [JOK

4.1 3aKOHBI PACIPOCTPAHEHUSI CBETA 6 2
https://m.edsoo.ru/7f41a4a6
b K
4.2 JIuH3b1 ¥ onTUYECKUE TPUOOPHI 6 3 nonxoteia LO
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [IOK
1 " 4 1
5 CITyCKaHHWE U MOTJIONICHUE CBETa aTOMOM hitps//m.edsoo.ru/74 1 ada6
5.2 Crtpoenune aToOMHOTO sipa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
bu6 OK
5.3 SnepHbie peakuu 7 1 nommorexa 11
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znen 6. [loBToOpuTE1bH0-00001IAK0 M MOY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ) bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 27







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThI

Jara
HU3yUyeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPO/IE.
SBnenus npupoasl. dusnyeckue
SBJICHUS

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

duznyueckue BETMUYNHBI U UX
W3MEpeHHE

Ypok-uccnenoanue "N3mepenne
TEMIEPATYphl PU TOMOIIN
XKUJKOCTHOTO TEPMOMETpaA U
JlaTYuKa TEMIIEPATyphl"

Kak ¢u3uka u gpyrue ecteCTBEHHbIE
HayKH U3y4aloT IPUPOY.
EctecTBeHHOHAYYHBIN METOT
no3Hanusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIIILI0 MOZEIEH

bubmuorexka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JATBHOCTD MOJIETA
1IapuKa, MymeHHOro




TOPU30HTAJIBHO, TEM 6OJIBIJ_IC, 4eM
00111 BHICOTA ITycKa"

Crpoenue BemiectBa. OMBITHI,

bu6mmoreka [{OK
7 JTIOKa3bIBAIOIIUE TUCKPETHOE
https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIECTBA
bubmmoreka [{OK
8 JIBM>KEHHE YacTuIl BEIECTBa
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «ONbITHI MO
9 HaAOIIOAECHHUIO TEIJIOBOIO
pacIIupEeHUS Ta30B»
10 ArperaTHbI€ COCTOSIHHS BEIIECTBA
B3anMocBs3p MeXTy CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHBIX
1 COCTOSIHHUSIX U UX bubmuorexa [JOK
aTOMHOMOIJIEKYISPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOJEI
MexaHndueckoe OBIKCHUE.
12 PaBHOMepHOE U HEpaBHOMEPHOE bubmorexa LHOK
P P P https://m.edsoo.ru/ff0a05c6
IIBHKEHHE
bubnmunorexka IHOK
13 Ckopoctb. Equnuiibpl ckopoctu 1
https://m.edsoo.ru/ff0a079¢c
bubnuoreka [JOK
14 Pacuer nytu 1 BpeMeHU ABUKEHUS
https://m.edsoo.ru/ff0a0ac4
HNuepnus. 3akoH HHEPIINU.
P N P bubmunoreka [JOK
15 B3aunmojelicTBre Ten Kak NpuyruHa

HU3MCHCHUSA CKOPOCTHU ABUKCHUS TCII

https://m.edsoo.ru/ff0a0c10




IInotHOCTHE BemiectBa. Pacuer

bubmuoreka [JOK
16 Macchl 1 00beMa Teja 1o ero
https://m.edsoo.ru/ff0a0fee
IIOTHOCTH
JlaboparopHas paboTa
17 «OrnpeneneHune MmIOTHOCTH TBEPJOTO
Tea»
13 Pemenue 3amau mo reme bubmmoreka [{OK
"IlmotHOCTH BemecTBa" https://m.edsoo.ru/ff0a123¢
Cuna xak xapakTepucTUKa
19 B3auMoaeicTeus Ten. Cuna
ynpyroctH. 3akoH ['yka
JlabopaTtopHnas pabota «M3ydeHue
20 3aBUCHUMOCTH PACTSDKCHUS
(nedopmanun) Mpy>KUHBI OT
MPUIIOKEHHON CHUJIBI»
21 SBnenne Tarorenus. Cuia TSHKECTH
CBs3b MEXTY CUIION TSKECTH U
. bu6mmoreka [JOK
22 maccoi Tena. Bec tema. Pemenue
" " https://m.edsoo.ru/ff0al778
3ama4 o teme "Cuiia TspKecTr
Cuiia TSDKeCTH Ha APYrux IUTaHeTax.
bu6mmoreka [JOK
23 DuU3NYECKUE XapaKTEPUCTUKHU
https://m.edsoo.ru/ff0al1502
TJIaHET
bubnuoreka [JOK
24 N3amepenue cui. JlunamomMmerp H
https://m.edsoo.ru/ff0al8cc
bubmunoreka [JOK
25 Bec Tena. HeBecomocTh 1

https://m.edsoo.ru/ff0al778




26

CrnosxeHue IByX CUJl, HallpaBJIEHHbIX
10 OJTHOM IIPSIMOM.
PaBHOfielicTBYIOIIAs CHIT

bubmuoreka [JOK
https://m.edsoo.ru/ff0ala70

27

Pemenue 3agau no reme
"PaBHogeiicTByromast cui"

28

TpeHune CKoJIbKEHUS U TPEHUE
nokosi. Tpenue B mpupoae u
TEXHUKE

bubmmoreka [{OK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTtopHnas pabota «3yueHue
3aBHUCHMOCTHU CHUJIbI TPCHUA
CKOJIBXKCHUSA OT CUJIbI JaBJICHUA U
XapakTepa CONMPUKACAIOIIHXCS
ITOBEPXHOCTEN»

bu6moreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenne 3agad Ha onpenecHue
PaBHOJEHCTBYIOIIEH CHITBI

31

Pemenue 3agay mo remam: «Bec
tenay, «I'paduueckoe n3oOpaxeHue
cuiny, «CUIIbI»,
«PaBHOACHCTBYIOIIAS CHUID»

bu6moreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTtponpHas paboTa o TemMam:
«MexaHn4ecKoe IBUIKEHUEY,
«Macca, INIOTHOCTEY, «Bec Temay,
«I"paduyeckoe n300pasKeHUE CHIT»,
«Cuibpl»

33

Hasnenue. CriocoObl yMEHbLICHUS U
YBEJINYEHUS 1aBJICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6




JlaBiienue raza. 3aBUCUMOCTD

bubmuoreka [JOK

34 JIaBJICHUS raza oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua naBieHust TBEPALIMUA
P P bu6mmoreka [{OK
35 TeIaMU, )KUIKOCTSIMHU U ra3aMH.
https://m.edsoo.ru/ff0a25b0
3akon Ilackains
JlaBlIeHME B )KHIKOCTH U Ta3e,
. bubnuoreka [JOK
36 BBI3BAHHOE JIEHICTBUEM CHJIBI
https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenne 3agau o teme «JlaBinenue bu6moreka [IOK
B JKHIIKOCTH ¥ rase. 3axoH Ilackamsy https://m.edsoo.ru/ff0a2826
buo OK
38 Coobmmaronecs: Cocyapl nommorexa I
https://m.edsoo.ru/ff0a2970
. bu6moreka [IOK
39 I'mppaBnnueckunii npece
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [TopuiaeBoit
SKAIKOCTHEIN HAcoC
AtMmocdepa 3emun. [IpuanHbn
CYIIIECTBOBAHHUS BO3IYIITHOHN
v i bu6mmoreka [JOK
41 0001104KM 3eMiIH. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(hEpHOTO JTaBJICHHS OT BBICOTHI
HaJl ypOBHEM MOPS
4 Bec Boznyxa. ATmMmocdepHoe bubnuoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOTro bubnunoreka [JOK

nasneHust. OnsiT Toppuuenau

https://m.edsoo.ru/ff0a2dag




3aBHCUMOCTH aTMOC(EPHOTO

bubmuoreka [JOK
44 FIABIICHIA OT BLICOTRI HAll YpOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomerp-anepouns. ATmochepHoe bubnuorexa [JOK
JIaBJICHHE Ha pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenne 3anau mo reme
"AtmocdepHoe naBneHue"
JleicTBUE )KUJKOCTH M T'a3a Ha BuGmiorexa LIOK
47 HOTPYZCHHOE B HIX TEHO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopnast pabota
43 «OmpeneneHue BRITATKABAIOIICH bu6moreka [IOK
CHUJIbI, ICVCTBYIOILIEH Ha TETO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUKOCTbH)
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Bu6morexa LIOK
» T B BOJE 0T 00kEMa https://m.edsoo.ru/ff0a3514
MOTPYKEHHOM B KHUAKOCTh YacTH
Tena»
50 [1naBanue ten bubmmorexa [TOK
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHas pabota
"KoncTpynpoBaHue apeomeTrpa win
51 KOHCTPYMPOBAHUE JIOAKU U
oIpenesneHue eé
rpy3onoaséMHoCTH"
50 Pemienne 3agad mo Temam: bu6nuoreka [JOK

«InaBanue cynos.

https://m.edsoo.ru/ff0a3654




BosgyxomnaBanuey, «/laBienue
TBEP/IBIX TEJ, )KUJIKOCTEH U Ta30B»

53

Mexanndeckas paborta

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3f82

54

MoutHocTts. EquHUIBI MOIITHOCTH

bubmmorexa [{OK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenosanue "Pacuér
MOIIHOCTH, pa3BUBAEMOM IIPH
noabéMe 1o JecTHuue"

56

[IpocTeie Mexanu3msl. Peryar.
PaBHOBecHe cuil Ha peryare

57

KonTponbHas pabota o teme
«/laBnenue TBEpABIX TEM,
SKUIKOCTEN U Ta30By /
Bcepoccuiickas npoBepoyHast
pabota

58

Peseprubiit ypok. Pabora ¢
TeKcTaMu 1o TeMme «JlaBiieHue
TBEPABIX TEJ, KUAKOCTEH U ra3oBy» /
Bcepoccuiickas npoBepoyHast
pabota

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0adffe

59

Pbruaru B TeXHHKE, OBITY M IPUPO/IC.
JlaGopaTopHas pabota
«HccnenoBanue ycrnoBHii
pPaBHOBECHS pbIYaray

0.5

bubmuorexka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amau o reme «Y ciI0BUSA
paBHOBECHS pblUara»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6




61

KoaddurmenT noneznoro neidcTBust
MexanusMma. Jlaboparopuas padora
«M3mepenue KIIJI HakIOHHON
TUIOCKOCTH

0.5

62

Pemenune 3amag o teme "Pabora,
MomHocTh, KIT/"

bubmmorexa [{OK
https://m.edsoo.ru/ff0a4c48

63

Mexanundeckast SHEpTHsl.
Kunernueckas u moteHuuanbHas
SHEPrus

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4252

64

3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUHU

bu6moreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT 10 TEME
"OKCIIEpUMEHTAIBHOE OIIPEIEIICHHE
W3MEHEHHUs] KHHETUYECKON 1
MMOTEHUNAJIBbHON SHEPTUU IIPU
CKaTBIBAHHMM TeJIa IO HAKIIOHHOU
mIockocTu"”

66

KonTtponpHas padoTa o Teme
«PaboTa 1 MOIITHOCTh. DHEPTHUs»

67

PesepBubIit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MeXxaHudecKkoe
nBIxeHue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adeeb

68

PesepBHriit ypok. Pabota ¢
TeKcTamu 1o TeMe "PaboTa.
Mo1uHOoCTB. DHEprus"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68
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8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuyeckue
n/n Bceero u3yueHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsl
OcHOBHBIE TIOJIOKEHUS
| MOJIEKYJIIPHO-KMHETHYECKOM | bubnnorexa [JOK
TEOPUHU U UX OIIBITHEIE https://m.edsoo.ru/ff0a5256
TTOITBEPIK ICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
Monenu TBEpPAOTO, )KUAKOTO U
. bubmuorexa [JOK
3 ra3z000pa3HOro COCTOSTHUN 1
https://m.edsoo.ru/ff0a540e
BellleCTBA
OObsicHEHNE CBOMCTB TBEPIIOTO,
YKUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMM BeEIeCTBA Ha OCHOBE 1
MOJIOKEHUH MOJIEKYJISIPHO-
KHUHETUYECKON TEOpUHn
5 Kpucrannmaeckue u amopdHbie | bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CMauvBaHuE U KallWJUISIPHOCTb. | bubnunoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TennoBoe paciiMpeHne U CKATHE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIEPATYPHI
8 CO CKOPOCTBIO TEIJIOBOTO ABMKEHUS 1

YACTHI]




TCIUIOTA CTOpAaHUA

9 Buyrpennss sneprus. Crioco0bl bubmuoreka [IOK
W3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60

bubnuorexa [JOK

10 Buns! Tennonepenaun 1

https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[Ipakruyeckoe

1 HUCIIOJIb30BAHUE TEIIJIOBBIX CBOMCTB bubmmoreka [{OK
BEIIECTB U MAaTepUAJIOB B IEAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexxeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas bubmmoreka [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OasiaHca.

bu6moreka [IOK
13 TennooOMeH u TeTIOBOE
https://m.edsoo.ru/ff0a7088
paBHOBeCHE
JlaGopaTtopHnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEeHa MTPU CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOopstdeil BOIbI"

Pacuer konuyecTBa TEIIOTHI,

15 HE0OX0IMMOTO ISl HArPeBaHUSI
T€Ja U BBIIEIAEMOI0 UM IIPU
OXJIAXKACHUH
JlaGopaTtopHas pabota
" . bubnunoreka [JOK

16 Onpenenenue yaenbHOM

" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BELIECTBA
17 DHeprus TOIUIUBA. Y IeJbHas bubnunoreka [JOK

https://m.edsoo.ru/ff0a7b5a




[InaBnenue u oTBEpACBaHUE

bubmuoreka [JOK
18 KPUCTAJUIMYECKUX TeJ. Y IeIIbHas
https://m.edsoo.ru/ff0a71d2
TEIUIOTA IUIABJIEHUS
Jlaboparopuas padoTa
" . bubnuorexa [JOK
19 Ornpenenenue yAaeIbHOM TETUIOTHI
. https://m.edsoo.ru/ff0a72fe
IUIABJICHUS JIbJA
20 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas Temiora
nmapooOpa30BaHUs U KOHJICHCAIIHH.
21 3aBHUCUMOCTDL TEMIIEPATYPEI bubmorexa HOK
patyp https://m.edsoo.ru/ff0a786¢
KHUIIEHUSI OT aTMOC(EPHOTO
aBIIEHUS
Bnaxxnocts Bozmyxa. JlabopaTopHas
” pabora "Onpenenenue bubnuoreka [JOK
OTHOCHUTEIHHON BIAXKHOCTH https://m.edsoo.ru/ff0a7628
Bo3qyXxa"
3 Pemenue 3aga4 Ha onpeneneHue
BJIAKHOCTH BO3/1yXa
[TpuHIUIBEI PaOOTHI TEMJIOBBIX
24 neurateneit. [lapoBas TypOuHa.
JIBurarenb BHyTPEHHErO CTOPAHUS
KIIJI TenmoBoro gBurares.
bubnuoreka [JOK
25 TenmoBele ABUraTENN U 3alllATa
N https://m.edsoo.ru/ff0a7c7c
OKpYXarolen cpeabl
26 3aKOH COXpaHEHUs U MPEBPAILECHUS

OHCPIHUH B TCIJIOBBIX IMMPOLECCAX




[ToaroToBka K KOHTPOJLHOM paboTe
o teMe "TemioBnie IBICHUSL.

bubmuoreka [JOK

27 N3meHeHne arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a83f2
BelecTa"
KonTtposnsHas paboTa o teme
28 "TernnoBeie sBieHUs. MI3MeHeHne bubmorexa HOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BELIECTBA
79 Dnektpuzarus Ten. [[Ba pona
JNEKTPUYECKUX 3apsAI0B
Ypok-uccienoBanue
30 "DnexTpu3anus TeJ HHAYKINEH 1
IIpY CONPUKOCHOBEHUN"
31 B3anmoelicTBre 3apsyKeHHBIX TEll. bubnuoreka [IOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
1 HanpskeHHOCTh 3JIEKTPUYECKOTrO bubnuoreka [IOK
noJi. [IpuHiun cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX MOJIEH
Hocurenu snekrpruyeckux 3apsaos.
33 DnemenTapHbii 3apsia. CtpoeHue
aToma
34 [IpoBOAHUKHU U AUDIIEKTPUKH. 3aKOH bubnunoreka [JOK
COXPAaHEHUs IIEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1au Ha npUMEHEHHNE bubnunoreka [JOK
CBOMCTB DJICKTPUYECKHUX 3apsA10B https://m.edsoo.ru/ff0a90cc
DNEKTpUUYECKUH TOK, YCIOBUS €r0
36 cyuiecTBoBaHus. McrouHuku Bubmmorexa LIOK

QJICKTPHUYCCKOI'0 TOKA

https://m.edsoo.ru/ff0a95a4




bubmuoreka [JOK

37 JIeNCTBHS DIIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenopanue "JleiictBue

38 AIEKTPUYECKOTO TOJIsI Ha 1
MIPOBOJIHUKY U JUDJIEKTPUKH"

39 DneKTpUYecKuil TOK B METaJUIaX, bubnuorexa [JOK
JKUJIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1enb U e€
COCTaBHBIE YaCTU
Cuna Toka. JlabopaTopHas padbora
" bubmuotexa [JOK

41 W3mepenue u perynupoBaHue 0.5

" https://m.edsoo.ru/ff0a8bd6
CHUJIBI TOKA
DIIEKTPUYECKOE HAIIPSKEHUE.

4 Bonstmerp. JlaboparopHas paboTa 0.5 bubnuoreka [IOK
"W3MepeHHe U PETYIUPOBAHIE ' https://m.edsoo.ru/ff0a9e14
HanpsHKeHus "

ConpoTuBieHre MPOBOJHHKA.
bu6mmoreka [JOK
43 VY enpHOo€e CONpOTUBIICHUE
https://m.edsoo.ru/ff0aa738
BEIECTBA
JlaGopaTtopHnas pabota
"3aBUCUMOCTb JIEKTPUUYECKOTO
bubmuoreka [JOK
44 COIIPOTHUBJICHUS TPOBOJAHUKA OT €T0 1
https://m.edsoo.ru/ff0aa738
JUIMHBI, IO TOTIEPEYHOTrO
ceyeHus U Marepuaia"
3aBUCUMOCTD CUJIBI TOKA OT
bu6mmoreka [JOK
45 HanpsbkeHus. 3akoH Oma i

ydqacCTKa Lernunu

https://m.edsoo.ru/ff0aa44a




JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH CHIIBI

bu6mmoreka [{OK
46 TOKa, UAYLIETO Yepe3 PE3UCTOP, OT
https://m.edsoo.ru/ff0aa04e
COTNIPOTHUBIICHUS PE3UCTOPA U
HarpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U ApATIICIBHOE
COETMHEHUS TIPOBOTHUKOB
JlabopaTtopHnas pabota "IIpoBepka
43 MIPaBUJIA CIIOKEHUS HANIPSKEHNUN bubnuorexa [JOK
P MOCJIEI0BATENBHOM https://m.edsoo.ru/ff0aaaS8
COEJIMHEHUU ABYX PE3UCTOPOB"
JlabopaTtopHnas pabota "IIpoBepka
49 MpaBUJIA Il CUJIBI TOKA IPU bubnuoreka [JOK
napajieIbHOM COEAUHEHUU https://m.edsoo.ru/ff0aadle
pe3ucropon"
Pemenue 3aga4 Ha npuMeHEHUE
bu6moreka [IOK
50 3akoHa OMa JyIsi pa3JIMuHOTO
https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS TPOBOJHUKOB
PaboTta 1 MOIIIHOCTH
bu6mmoreka [JOK
51 3JIEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
Hxoynsa-Jlenna
JlaGopaTtopHas pabota
52 "Onpenenenne padOTH 1 MOIHOCTH bubmnorexa [IOK
p p " https://m.edsoo.ru/ff0ab3e0
3JIEKTPUYECKOTO TOKa
DNEeKTPUYECKUE LIETIH U
53 MOTPEOUTENHN IIEKTPUUECKOI bubnuoreka [IOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/ff0ab660




ITocTostHHBIE MAarHuThbl, UX

54 .
B3aUMO/ICHCTBUE
55 VYpoxk-uccnenopanue "N3yuenue | bubnuorexa [JOK
TOJICH IMOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHO€E nosie. MarauTHoe 1moJie
bubmmoreka [{OK
56 3eMIIM ¥ eT0 3HaYeHue JUIsl )KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emie
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DNEeKTpUYECKUe 3apsiibl.
bubmmoreka [{OK
57 3apspKeHHBIC TeJla U X
. . https://m.edsoo.ru/ff0abd2c
B3anMoeiicTBus. [locTosTHHBIIM
AIEKTPUYECKUN TOK"
KonTponbHas pabota o teme
"DnexkTpuyuecKue 3apsapbl.
3apsKEHHbIE TeJla U UX
. . bu6moreka [IOK
58 B3auMoaeiicTBud. IlocTosTHHBIN
. " https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUH TOK" /
Bcepoccuiickas npoBepoyHast
pabota
PesepBubIit ypok. Pabora ¢
TekcTtaMu 1o Teme "llocTossHHbIN
N " bubnuoreka [IOK
59 ANEKTPUYECKHil TOK" /
. https://m.edsoo.ru/ff0acdc6d
Bcepoccuiickasi mpoBepodHas
pabota
OnbIT OpcTena. MaruutHoe nosje
bu6mmoreka [JOK
60 ANEKTPUYECKOT0 Toka MarauTHoe
https://m.edsoo.ru/ff0ac1d?2
0JI€ KaTYIIKH C TOKOM
61 [IpumeHeHne 3MeKTPOMarHuToB B 0.5 bubnuoreka [IOK

texHuke. Jlabopatopnas padora

https://m.edsoo.ru/ff0ac74a




"U3yueHue neicTBUSI MarHUTHOTO

I10JIs1 Ha MPOBOJHUK C TOKOM"

62

DNEeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcrmonp3oBaHue

BHCKTPOI[BI/IFaTeJIGﬁ B TCXHHUYCCKUX

YCTPOMCTBAX U HA TPAHCIIOPTE.
JlabopaTtopHnast pabota
"KoHcTpyupoBaHue u U3ydeHue
paboThI 3EKTpoABUTATENS"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel @apajes. 3akoH
SHGKTpOMaFHI/ITHOI\/’I HUHAYKOWH.
[IpaBuio Jlenna

64

OnekrporeHeparop. CrocoOs
MOJTYYEHHUS ANEKTPUUECKON
SHEpPruu. DIEeKTPOCTAHLIUU Ha
BO300OHOBJISIEMBIX UICTOYHHKAX
SHEpruun

65

[ToaroroBka K KOHTPOJIBHOM paboTe

1o Teme "DNEeKTpUUeCcKue u
MAarHUTHBIE SBJICHUS"

66

KonTponbHas pabota no teme
"DJIeKTpUUECKHE U MarHUTHbBIE
siBieHUs"

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

67

PesepBHriit ypok. Pabora ¢
TeKkcTaMu 110 TeMe "TeIuioBrie
ABJIEHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ffO0accSe

68

PesepBHrlit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MarauTHeIe
SIBJIEHUS"




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
° T u BbI
Jrj;n Tema ypoka Beero Konrpoabubie | IlpakTuueckue i[:y:e}[nﬂ :)Iﬁ[()ba[:ma:enbﬂme
padoTsbI padoThI pecypesI

| MexaHnueckoe JBHKEHHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCHUTEIILHOCTD | bubmmoreka [{OK
MEXAaHUYCCKOTO JIBMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTUHENHOE

4 nBrokeHne. CpeHsisi U MTHOBEHHas 1
CKOPOCTb

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE | bubnuoreka [IOK
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH>KECHHUSI. 1
I'paduk ckopoctu
JlaGopaTopHas pabota

7 "Onpenenenre yCKOpeHus Teia npu | | bubnnoreka [JOK
PaBHOYCKOPEHHOM IBUXEHUU I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"”

2 CBoOoHOe najenue Tei. OmbIThI |
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO | bubnuorexa [IOK

OKPYXHOCTH. HepI/IOI[ Hn 4acToTa

https://m.edsoo.ru/ff0ael76




oOpamenus. JIuneinas u yriaosas

CKOPOCTHU
10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE
1 IIepssiit 3ak0oH HeroTona. Bexrop bubnuorexa [JOK
CUJIBL https://m.edsoo.ru/ff0ae612
12 Bropoit 3akon HeroTona. bubnuorexa [JOK
PaBHozelicTByIOImMas cuita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenune 3aga4 Ha TpUMEHEHUE bubmuorexa [JOK
3akoHOB HbroTOHA https://m.edsoo.ru/ff0aebbe
bu6moreka [IOK
15 Cua ynpyrocti. 3axo ['yka https://m.edsoo.ru/ff0aeca?
16 Pemenue 3agay mo teme «Cuia
YIPYTOCTH
JlaGopaTtopHnas pabota
17 «OmnpeneneHne KeCTKOCTH bubmmorexa [OK
https://m.edsoo.ru/ff0aee28
MPY>KUHBDY
13 Citna Tpenns bu6mmoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3anau no reme «Cuna bubnuoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
JlaGopaTtopHas pabota
20 "Onpiz[enIe)HHe ioa(b(bnuneHTa Bubmmorexa LIOK
" https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenue 3aga4 no teme "3aKoHBI
21 Herorona. Cuna ynpyrocru. Cuina bubmmorexa LIOK

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cuna TSHKeCTH U 3aKOH BCCMHUPHOT'O

bubmuoreka [JOK
22 TATOTEHUS. Y CKOPEHUE CBOOOIHOTO
https://m.edsoo.ru/ff0af044
naJIeHUs
VYpoxk-koupepenuus "JIBKeHne eI
23 BOKDPYTI TPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuxu"
Pemenue 3amgau mo teme "Cuna
bu6mmoreka [{OK
24 TSHKECTU U 3aKOH BCEMHPHOTO
" https://m.edsoo.ru/ff0af5{8
TSATOTEHUS
)5 [IepBas kocmMu4eckasi CKOPOCTb. bubnuoreka [IOK
HeBecomocTts u meperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuanbHON TOUKH.
AOGCOTIOTHO TBEPIOE TEIIO.
N bubmuorexa [JOK
26 PaBHOBecue TBEpAOTO TEMa C
. o https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChIO BPAILICHHUSL.
MowmeHT cunsl. LleHTp TsKecTH
PaBHOBecue MaTepuaIbHON TOYKH.
AGcomoTHO TBEpPIOE TEIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHOM OChIO BPAILICHHUSL.
MowmeHnT cuisl. LlenTp Tsxectu
)3 Pemenne 3agau nmo reme "MoMeHT bubnuoreka [JOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBHOM paboTe
" bubnuorexa [IOK
29 1o TeMe "MexXaHn4eCcKoe JBUKEHUE.

Bsaumonetictue Tea"

https://m.edsoo.ru/ff0b0408




KonTtposneHas paboTa o teme

bubmuoreka [JOK

30 "MexaHI/I‘-IfCKOC JIBHIKCHIE. https://m.edsoo.ru/ff0b06ec
B3aumoneiicteue ten"

Nmnynsce Tena. IMImynsC CUIIBL.

31 3aKoH COXpaHEHUsI UMITYJIbCA. bubnuorexa [JOK
VYupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMOJICHCTBHE

1 Pemenne 3agau o teme "3akoH bubmmoreka [{OK
COXpaHEHUs UMIysbca" https://m.edsoo.ru/ff0b096¢

13 Ypok-koHpepennus "PeaktuBHOE
JBUKECHHE B MPUPOJIE U TEXHUKE"

bu6moreka [IOK

34 Mexanudeckasi paboTa U MOIITHOCTh hitps://m.edsoo.ru/f0b0as4

35 PaGoTta cunibl TSDKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTHA U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota

36 «OrmpeneneHune paboThl CUIIbI TPEHUS
[P PAaBHOMEPHOM JIBUKEHUHU TeJa
10 TOPU30HTAIBHOU MOBEPXHOCTH

37 CBs13b SHEpruu 1 paboTHI.

[loreHunanpHas sHEprust

18 Kunernueckas sneprus. Teopema o bubnnoreka [JOK
KUHETUYECKON dHEPruun https://m.edsoo.ru/ffOb0c32

39 3aKOH COXpaHEHUs YHEPTUU B
MEXaHUKe

40 JlaGopatopHas pabota «3yuenue bubnuorexa [IOK

3dKOHa COXpPAaHCHUSA SHCPIUH»

https://m.edsoo.ru/ffOb12fe




41

Konebarensnoe JABHKCHHUC U €T'0
XapaKTCPUCTUKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0b1858

42

3aryxaroimue KojaeoaHusl.
BoinyxneHnble koeOaHusl.
Pe3onanc

bubmmoreka [{OK
https://m.edsoo.ru/ff0b20f0

43

MareMaTHyecKkuii U Ipy>KUHHBII
MAasITHUKH

44

VYpoxk-uccnenoBanue «3aBUCUMOCTh
nepuoja KojieGaHUM OT KECTKOCTH
MPYKUHBI K MacChl TPy3a»

bubmmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamienue 3HEpruy npu
MEXaHUYECKUX KOJEeOaHUIX

46

JlaGopaTtopHnast pabota
«OmnpezeneHne 4acToThl U NMEprUoia
KOJICOaHUH TIPY)KUHHOTO MasiTHUKa)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TEepPHO/1a KOJIeOaHu i
rpy3a, MOJIBEIICHHOTO K HUTH, OT
MAacChl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHEI. CBOMCTBA
MeXaHU4YeCKUX BOJH. [IpogonabHbIC 1
TTOTIEPEYHBIC BOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2 1fe

49

Ypok-koHpepennus "MexaHuueckue
BOJIHBI B TBEPJIOM TeTI€.
Ceiicmnueckue BOJIHbI"

50

3Byk. Pacripoctpanenue n
OTpa)XCHUE 3BYyKa




51

Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AxycTHUECKUI PE30HAHC

53

VYpoxk-koHpepenius "YIbTpa3ByK U
nH(ppa3ByK B IPUPOJIE U TEXHUKE"

bubmmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "3aKOHbI COXPaHEHHUS.
Mexanuveckue KoaeOaHusi ¥ BOJTHBI"

bubmmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbHas pabota no teme
"3aKOHBI COXpPAHEHUS.
Mexannyeckue Koye6aHus 1 BOJIHBI"

56

DIJIEKTPOMArHuTHOE MOJIE.
DNeKTPOMarHUTHBIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBoJiCcTBa AJIEKTPOMArHUTHBIX BOJH

58

Ypok-koupepennus "llkana
ANIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBaHue 37IEKTPOMArHUTHBIX
BOJIH JJIS1 COTOBOM cBsA3H"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccnenopanue "N3yuenue
CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
MTOMOIIIBI0 MOOHIIBHOTO TelieoHa"

bubnuoreka [JOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3amau Ha OIIPCACIICHUC
YaCTOThI U JJINHBI
BHGKTpOMaFHHTHOﬁ BOJIHBI




DneKTpOMarHuTHasl IPUpPOaa CBETA.

bubmmoreka [JOK
61 Cxkopocts cBeta. BonHoBbIE 3
N https://m.edsoo.ru/ff0b31d0
CBOWCTBA CBETA
Hcrounuku ceera. [IpsmonuneitHoe
bubmmoreka [{OK
62 pacrpocTpaHeHHE CBEeTa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connua u JIynst
3aKOH OTpaKE€HUS CBETa. 3epKaja.
bu6mmoreka [{OK
63 Pemenue 3a1auy Ha IpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHHUS CBETA
64 [Ipenomiienne cera. 3akoH bubnuoreka [IOK
NPEJTOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TosiHOE BHYTpEHHEE OTpAKEHUE
65 cBera. Mcnons30BaHKE MTOJHOTO bubnuoreka [IOK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOIAX
JlaGopaTtopHnast pabota
"HccnenoBanue 3aBUCUMOCTH yTJia
66 MPETOMJIICHUS CBETOBOTO JIy4a OT
yTJia MaJIcHUs1 Ha TpaHuIie "BO3ayX-
creksio""
Ypok-koH(bepeHus
"Mcnonp30BaHue MOJIHOTO
67 BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJOKOHHAS
CBsI3b"
bubnunoreka [JOK
68 JInna3er. OnTHdeckas CHUila JIMH3bI 1
https://m.edsoo.ru/ff0b3f2c
. bubnunoreka [JOK
69 [TocTpoenue n300pakeHUI B TMH3AX 1

https://m.edsoo.ru/ff0b444a




JIaboparopHas paboTa
"Onpenenenne GOKyCHOTO

bubmuoreka [JOK

70 pacCTOSIHUA U ONITHYECKOM CHJIbI https://m.edsoo.ru/ff0b4206
coOuparoriei JTUH3bI"
71 Ypok-koHpepermus "OnTuieckue bubnuorexa [JOK
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ff0c0a7e
7 I'na3 kak onTuyeckas cucrema. bubmmoreka [IOK
3penue https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepentus "JledexTor
3penus. Kak coxpanuts 3peHue"
Paznoxxenue 6enoro cBeTa B CIIEKTP.
74 OnsiTel HetoToHA. Croxenue bubnuoreka [JOK
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ff0cOf4c
CBETa
JlabopaTtopHnas pabota "OMBITH 11O
Pa3IoKEHUI0 OEJIOro CBETa B CIIEKTP
75 Y BOCIIPUATHIO LIBETA PEIMETOB IIPU bubmmorexa [OK
https://m.edsoo.ru/ff0cOe2a
WX HaOJIOJICHUHU Yepe3 LIBETOBbIC
buapTpH"
VYpok-npaktukym "BosHOBBIE
76 CBOICTBa CBETA: TUCIIEPCHS,
uHTepdepeHus u qudpaxuus”
77 OmnsiTel Pezepdopaa u mranerapHast bubnunorexa [JOK
MOJeIb aToMa https://m.edsoo.ru/ffOc12a8
73 ITocrynater bopa. Moznens aroma

bopa




I/ICHyCKaHI/Ie H NOTJIOMICHUE CBCTa

bubmuoreka [JOK

79 aroMmoM. KBantel. JInneiuaTeie
https://m.edsoo.ru/ff0c144c
CHEKTPHI
20 Ypok-npaktukym "Habmonenne bubnmoreka [JOK
CIEKTPOB HUCITyCKaHUs" https://m.edsoo.ru/ff0c1550
" bubnuoreka [JOK
81 PannoakTHBHOCTD U €€ BUILI
https://m.edsoo.ru/ff0c1672
2 Ctpoenue aToMHOTO sijpa. bubnuoreka [JOK
Hyxnonnas moxnens https://m.edsoo.ru/ffOc18ac
23 PagnoaktuBHBIE TpEBpaLICHHUS. bu6moreka [IOK
M3oTonm! https://m.edsoo.ru/ffOclal4
84 Pemmenue 3amad mo reme: bu6moreka [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOc1b4da
85 [Tepuon momypacnazna
VYpok-KoHpepeHIUA
" P dep bubnuorexa [JOK
86 PaaroakTuBHBIE U3TYy4eHUS B
" https://m.edsoo.ru/ff0c2126
MPUPOJE, METULIMHE, TEXHUKE
SnepHbIEe peaKIMU. 3aKOHbI
P P bu6mmoreka [JOK
87 COXpaHEHUS 3apsAI0BOTO U
https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YHCEI
28 DHeprusi CBA3U aTOMHBIX SIIEp. bubnnoreka [JOK
CBs13b MaccChl U SHEPTrUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3aga4 no teme "SnepHeie
peakuun"
90 Peakuuu cunTesa u neneHus saep. bu6mmoreka [JOK
Ucrounuku sHeprun CosHILA U 3BE3]T https://m.edsoo.ru/ff0c1e88
01 Ypok-konpepenmus "Anepunas

sHepreTuka. Jlencreus




PaaMoOaKTUBHBIX U3Iy4EHUH Ha
JKUBBIE OPraHU3MbI"

[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIEeKTPOMArHuTHOE IOJIE.

bu6mmoreka [{OK

92
DNEeKTPOMarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIe siBIICHUS"
KonTponsHas pabora o teme
03 "DJIeKTpOMarHUTHOE TIOJIE.
DNeKTPOMarHUTHBIE BOJIHBI.
KBanToBsie sBiaeHus"
[ToBTOpEeHUE, 060OIIEHNE.
bu6moreka [IOK
94 JlaGopaTopHbie pabOTHI 1O KypCy
" . " https://m.edsoo.ru/ff0c245a
B3anmoperictBue Ten
[ToBTOpenue, o6ob6menue. Pemenue
bu6mmoreka [IOK
95 paCUETHBIX U KaU€CTBEHHBIX 3a/1a4
" " https://m.edsoo.ru/ff0c2572
1o teme "TermioBbie MpouEecChl
[ToBTOpenue, o6ob6menue. Pemenue
96 paCcUETHBIX U KQaUeCTBEHHBIX 3a/1a4 bubnunorexa [JOK
mo teme "KIIJI TermmoBeix https://m.edsoo.ru/ff0c2a22
nsurareaen"
[ToBTOpenue, o6obmenue. Pemenue
bubnuoreka [JOK
97 pacUETHBIX U KaU€CTBEHHBIX 3a/1a4
" " https://m.edsoo.ru/ff0c2b30
nio teme "KII/] anekTpoycTaHoBOK
[ToBTOpEHME, 000OIICHNE.
bubmuoreka [JOK
98 JIaGopaTopHble pabOThI 110 KypCy

"CBETOBBIE SIBJIEHUS"

https://m.edsoo.ru/ff0c2c52




[ToBTOpenue, o6o6menue. Padora c

99 " aKOHEL | bubnuorexa LIOK
TOKCTAMH TIO TeMe ~3a O'I'{ https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
IToBTOpenue, 06061enne. Padora ¢

100 BTOpeHit {,I;( U | bubnuorexa [JOK
TeKCTaim 1o Teme TRox https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenue, o000meHne. Pabora ¢

101 v e 'I'IéBeTOBBIC 1 bubmorexa HOK
TERCTAMILHO TeM https://m.edsoo.ru/ff0c3044
SBJICHUSA
[ToBTOpenue, o606menue. Paborta ¢

102 TekcTaMu 110 TeMe "KBaHTOBas 1 1
sanepHas ¢puzuka"

OBUIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME







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

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

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

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pasiindaTth ABJICHHA 110 OIMMMCAHUIO UX XaPAKTCPHBIX CBOWICTB M Ha

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

1.3

pacro3HaBaTh MPOSIBIIEHUE M3YYEHHBIX (U3MUYECKUX SBIICHUN B
OKpYKaIoIlleM MHpE, B TOM uuncie GU3NYECKUe SBJICHUS B MPUPO/IE,
MIPH 3TOM NEPEBOJUTH MPAKTUUYECKYIO 33/1a4y B yUEOHYIO, BBIACIATh

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3UUECCKUX SIBJICHUI

1.4

OTHCHIBaTh HM3y4CHHBbIE CBOMCTBA Tel M (PU3MUECKUE SIBJICHMUS,
UCTIOJIB3YSl (U3NYECKUE BETUYMHBI, MPU OIMUCAHUM MPABUIBHO
TPakTOBaTh (DU3MUECKUNH CMBICH HCHOJIb3YEMbIX BEIMYUH, HX
0003HAaYeHHs] W EIUHUIBI (PU3NYECKUX BEJIMYUH, HAXOIUTh
dbopMynbl, CBS3bIBAIOLIME JAHHYIO (HU3UYECKYI0 BEIUYMHY C
JIPYTUMHU BeTMYMHAMHU, CTPOUTH I'paUKKU U3YYEHHBIX 3aBUCUMOCTEH

(1)I/ISI/ILIGCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATb CBOMCTBA TCII, (I)I/I?»I/IIIGCKI/IC SIBJICHUS W ITPOLECCHI,
HCIIOJIb3Yyd M3YUCHHBIC 3aKOHBI, IPHU 3TOM [JaBaTb CJIOBECHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW 3allMdCbiBAaTb €ro MaTrcMaTHU4YCCKOC

BBIPAXXCHHUC

1.6

OOBACHATH (PU3MUECKUE SBICHUS, IPOLIECCHI U CBOMCTBA Tell, B TOM
YhClIe M B KOHTEKCTE€ CHUTyallUd IPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBISBIISITH INPUYMHHO-CICICTBEHHBIE CBS3H, CTPOUTH
oObsicHeHue u3 1 — 2 JloTMYeckux IaroB ¢ omopoil Ha 1 — 2
U3yYCHHBIX CBOMCTBA (PM3MYECKUX SIBJICHUH, (PU3MUYECKHX 3aKOHA

HJIM 3aKOHOMCPHOCTHU




1.7

pemars pacuéTHble 3a7aun B 1 — 2 neicTBUS, UCHOJIB3YS 3aKOHBI U
dopmynbl, CBs3bIBaONIME (U3MUECKUE BEJIWYUHBI: HAa OCHOBE
aHaJaM3a YCJIOBMS  3a/Jayd  3alMChIBaTh  KpPaTKOE  YCIIOBHE,
HOJICTABIIATh (PU3UYECKUE BEIUYMHBI B (POPMYJBI U TPOBOJHUTH
pacuérel, HaXOAWTh CIPABOYHbIE JaHHbIE, HEOOXOJUMBIEC IS
peuieHuss  3aga4, OLCHUBATh  PEAIMCTUYHOCTh  IOJYYEHHOU

(U3NYECKON BETMIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIMTH MPH TTOMOIIH
(1)1431/1%01(1/1)( METOOAOB, B OIIMCAHHH HCCJIICAOBAHUS BbIACIATH
IpOBEpSieMOE  NPENNoJIOKeHHe  (THUIoTe3y),  pasnuyaTb H
HHTCPIIPETUPOBATH HOJ'Iy‘-ICHHBII\/'I pe3yiabTaT, HAXOIUTH OILIIMOKU B

XO0J¢€ OIibITa, ACJIAaTh BBIBOJLI IO €TI0 pE3yJibTaTaM

1.9

MPOBOJIUTH OIBITHI MO HAONIOMACHHUIO (DU3UYECKUX SIBJICHUW WIH
bu3NYecCKuX  CBOMCTB  Tel:  (OPMYIHpPOBATH  IPOBEPSEMBIC
MPEANONIOKEHUS, COOMpaTh YCTAaHOBKY U3  MPEIJIOKEHHOTO

000py/10BaHus, 3aMMUCHIBATh X0/ OTbITa U (POPMYIUPOBATH BBIBOJIBI

1.10

BBITIOJTHATH TPSIMBIE U3MEPEHHS C MCIIOJIb30BaHHEM aHAIOTOBBIX U
i (ppoBbIX MPUOOPOB, 3aNUCHIBATh MOKa3aHUS MPHOOPOB C YyUETOM

3aJIaHHON a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUHN

1.11

MPOBOJIUTh  HMCCIICIOBAHWE 3aBUCUMOCTH OJHOW  (PU3MUECKOU
BEJIMYUHBI OT JPYrOM C HCIOJB30BAHHEM TMPSAMBIX H3MEPEHUI,
y4acTBOBaTh B IUIAHUPOBAHUM Y4€OHOTO HCCIICIOBAaHMS, COOMPATH
YCTAaHOBKY W BBINOJHATh H3MEPEHHUS, CICIys MPEIIOKEHHOMY
mwiaHy, (GUKCHPOBATh pPE3yJbTaThl IMOJYYEHHOW 3aBHCHUMOCTH
(GU3MYECKUX BEIIMYMH B BUJC MPEIIOKCHHBIX TAOIUI] U TpadUKOB,

ACJIaTh BbIBOBI 11O PE3yJjIbTaTaM HCCICAOBAHUA

1.12

IMPOBOANTH KOCBCHHBLIC HM3MCPCHUS (i)I/I3I/I‘leCKI/IX BCJIMYHNH, CJICAY:
HpeHHO)KCHHOﬁ HHCTPYKIUH: IIpxu  BbIIIOJIHCHHUHA I/ISMepeHI/Iﬁ
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYHCIIATH 3HAYCHUC

HCKOMOM BEITUYHUHBI

1.13

CO6J'IIO)18.TL npaBHjia TCXHUKHU 0€30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000pYIOBaHUEM

1.14

YKa3blBaTb IMPHUHIMUIIBI JENCTBUS HpI/I60pOB N TCXHHYCCKUX
YCTpOP'ICTB, XapaKTCprU30BaTb MPHUHIUIIBI JeicTBUA N3Yy4YCHHBIX

HpI/IGOpOB N TCXHHUYCCKUX yCTpOﬁCTB C IIOMOIIBKO HX OIIMCAaHUA,




UCTOJB3Ysl 3HAHUS O CBOMCTBaxX (DU3MYECKUX SBICHUA U

HeoOX0ouMBbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOJUTL TIpUMEPHl (HAXOAUTh WHGOPMAILMIO O TMPUMEPAX)
MPAKTHYECKOTO  HWCIIOJIb30BaHUS  (PU3WMYECKMX  3HAHUH B
MOBCEIHEBHON JKM3HHM Ui OOecredeHuss O€30MacCHOCTH IPHU
oOpamieHnn ¢ TpuOOpaMU ¥ TEXHHUYECKUMH YCTPOMCTBaMH,
COXpaHEHHs 370pPOBbS M COONIOACHUS HOPM SKOJIOTHMYECKOTO

MOBEJICHUS B OKPYXAIOIIEH cpeae

1.16

OCYILIECTBIISATH OTOOP UCTOYHUKOB MHpOpMAIUH B ceT VHTepHeT B
COOTBETCTBUU C 3aJlaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOUINXCS 3HaHUN U MyTEM CPaBHEHHUS PA3IMYHBIX HCTOYHUKOB
BBIIETATh MHPOPMALMIO, KOTOPasl SIBJISETCS MPOTUBOPEUMBOMN WU

MOXET OBITh HEJIOCTOBEPHOM

1.17

HCIIOJIb30BATh pu BBITIOJTHEHU U y4eOHBIX 3a/1aHUI
HayYHOTIOMYJSIPHYIO  JUTEpaTypy (U3MYECKOTO  COJepKaHus,
CIIpaBOYHBIE MaTepHallbl, pecypcel ceTtu VHTepHeT, BianeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHUs

nH(popMaIuu U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE ITMCbMEHHBIE M YCTHBIE COOOIICHNUS
Ha OCHOBe 2 — 3 WUCTOYHMKOB HHPopMaruu (PU3NIECKOTO
COJICpKaHUS, B TOM YUCIIC ITyOJIMYHO JeNIaTh KPATKUE COOOIIECHHS O
pe3yabTatax MPOEKTOB WM Y4YeOHBIX HCCICIOBAHUH, NMPH ITOM
IPaMOTHO HCIOJB30BaTh W3YYCHHBIN MOHSATHWHBIA ammapaTr Kypca

(bU3MKH, COPOBOKIATH BHICTYIIJICHHE MTPE3EHTAI[UCH

1.19

OpU  BBIOJHEHUH  Y4EOHBIX MPOEKTOB U  HCCIENOBaHUI
pacrpefensaTe O00s3aHHOCTU B TpYIIEe B COOTBETCTBHUH C
IIOCTABJIIEHHBIMM 3aJa4yaMH, CIEIATh 3a BBIINOJHEHHEM IIIaHa
IEWCTBUIM, aJeKBaTHO OILIEHMBAaTh COOCTBEHHBIH BKJIad B
EeITEIbHOCTD TPYIIIIHI, BBICTpauBaTh KOMMYHUKAaTHBHOE

B3aHMOI[eﬁCTBHe, YUYUTBIBAsI MHCHHUC OKPYKAKOIIUX

8 KUIACC




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YJAbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmsbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1.1

HCIIOJIB30BaTh IIOHATHA

1.2

pasiindaTh ABJICHHA 110 OIMMMCAHUIO UX XaPAKTCPHBIX CBOWICTB M Ha

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

1.3

pacro3HaBaTh MPOSIBICHUE HW3YYCHHBIX (PU3HUECKUX SIBICHUI B
OKpPYKaIOILleM MHPE, B TOM uncie (GU3NYECKUE SBICHUS B MPUPOJIE,
IIPU 3TOM MEPEBOANUTH MIPAKTHUUECKYIO 3a/1a4y B YU€OHYI0, BBIIEIATh

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI

1.4

OTMCHIBaTh M3y4YCHHBIE CBOMCTBA Tel M (PU3MUECKUE SBJICHMS,
UCHOJIB3YSl (U3NYECKHE BEJIUYMHBI, MpPU OINUCAHUM IPABUIBHO
TpakTOBaThb  (DU3MYECKUH  CMBICH  HCIOJIb3YEMbIX  BEJIMYUH,
0003HAaYeHHs] W EIUHUIBI (PU3NYECKUX BEJIMYUH, HAXOIUTh
GopMynbl, CBS3bIBAIOIIME JIAHHYIO (HU3UYECKYI0 BEIUYUHY C
JPYTMMHU BETMYMHAMHU, CTPOUTH I'paUKK U3y4eHHBIX 3aBUCUMOCTEN

(bU3NYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pu3nueckue SIBJICHUS U MPOIIECCHI,
UCIIOJIb3YSl M3YYEHHBIE 3aKOHBI, TpPU O3TOM JIaBaTh CIOBECHYIO
GOopMyIUpPOBKY 3aKOHa U 3alHChIBaTh €ro MaTeMaTH4ecKoe

BBIpAKEHUE

1.6

O0OBICHATH (PU3UYECKHE MPOIECCHI M CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTYyallMii IPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISITh TPUYMHHO-CJICJICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE U3
1 — 2 joru4eckux MIaroB ¢ MOMOIIbIO 1 — 2 M3y4EeHHBIX CBOMCTBA

(1)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (1)I/I3I/IIIGCKI/IX 3aKOHa WK 3aKOHOMCPHOCTHU

1.7

peuaTtb paC‘IéTHLIe 3aJa4u B 2-3 HeﬁCTBHH, HCIIOJIB3Ys 3aKOHBI U
(1)0pMy'J'ILI, CBA3BIBAIOIIHC (I)I/I3I/I‘ICCKI/IC BCINYMHBI: Ha OCHOBC
dHaJIn3a YCJIOBHA 3a4a4u 3allMCbIBATHL KPATKOC YCJIOBUC, BBIABJIATH
HEAOCTATOK JAaHHBIX Jid PCHICHUA 3a/ld4du, BBI6I/IpaTB 3aKOHBI H
q)OpMy'J'ILI, HeO6XOI[I/IMI>Ie I eé peuicHus, MpOBOANUTD paC‘IéTLI n
CpaBHHUBATL IIOJIYYCHHOC 3HAUYCHUC q)H3quCKOﬁ BCIIMYHUHBI C

HN3BCCTHBIMHU JaHHBIMH

1.8

pacrno3HaBaThb HpO6JICMLI, KOTOPBIC MOKHO PCIIUTHL IMPU NMOMOIIH

(1)I/I3I/I‘-IGCKI/IX MCTOIAOB, HCIIOJIB3Yysd  OINUCAHUC HCCICOOBAHU,




BBLACIIATH IMMPOBEPACMOC NNPCAIIOJIOKCHUC, OLICHUBATh IMTPABUJIBHOCTDH

nopsAaAaka mpoBCACHHA UCCIICA0OBAaHUA, ACTIATh BHIBO/bI

1.9

IPOBOJMTH OTBITHI MO0 HAONIOACHUIO (PU3UYECKUX SBICHUH WU
¢u3NYeCKuX  CBOMCTB  Tell:  (OPMYIUPOBATH  IPOBEPSICMbBIC
MPEIOJIOKCHUS, COOMpaTh YCTAaHOBKY W3  IMPEAJIOKESHHOTO

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

1.10

BBIIIOJIHATE HNPAMBIC H3MCPCHUA C HCHOJb30BAHHMEM AHAJIOTOBBIX
npuOOpoB U  JAaTYUKOB (PU3UYECKUX BEJIMYMH, CpPaBHUBATh
pe3yibTaThl M3MEpPEHUH C Y4€TOM 3aJaHHOM  aOCOIIOTHOM

MOTPEITHOCTH

MPOBOJIUTH  HMCCIICIOBAHUE 3aBUCUMOCTH OJHOW  (PU3MUECKOU
BEJIIMYMHBI OT JIPYrOM C MCIHOJb30BAaHUEM TMPSAMBIX H3MEPECHUM:
IJIAHUPOBATh HCCIEIOBAHUE, COOMPATh YCTAHOBKY W BBITIOJHATH
W3MEpEeHUs, Clenysd TMPEUIOKCHHOMY TIUTaHy, (UKCHUpPOBATH
pe3yiabTaThl TOJYI€HHOM 3aBUCUMOCTH B BUJIE TAOIHI] U TPa(HKOB,

JACJIaTh BBIBOABI 110 PE3yIbTaTaM HCCICI0OBaHHUA

1.12

OPOBOAMTH  KOCBEHHBIE HM3MEpeHHs  (U3MUECKUX  BEJIUYMH:
IUIAHUPOBAaTh ~ W3MEpPEHHs,  coOuparb  SKCHEPUMEHTAIbHYIO
YCTaHOBKY, ClIe[lysd TMpPEAI0KEHHON HHCTPYKIMH, U BBIYHUCIATH

3HA4YCHHEC BCIINYUHBI

1.13

CO6J'IIO,Z[aTB mpaBujia TEXHUKHU 0e30I1acHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BAHUEM

1.14

XapaKTepU30BaTh MPUHLMUIBI JIEHCTBUS H3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOW HAa WX OINHUCAHUS, HCIOJIb3YS
3HaHMSI O CBOMCTBAaX (DU3MUECKUX SBICHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.15

paciio3HaBaThb MMPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa H U3MCPUTCIILHBIC
HpI/I60pLI 10 CXeMaM U CXEMAaTUYHbIM PUCYHKAM, COCTABJIATH CXEMbI
QJICKTPUYICCKUX LeNell ¢ II0CIEIOBaTEIbHBIM U napajiCJIbHbIM
COCANMHCHUCM  JJICMCHTOB, pa3jiidasd YCJIOBHBIC 0003HaUYCHUS

QJICMCHTOB 3JICKTPUUYCCKUX nemnein

1.16

OPUBOAUTE TNpPUMEPHl (HAXOAUTh HMHPOPMALHUIO O TMpUMepax)
NPAaKTUYECKOTO  MCIOJIb30BaHUs  (PU3MYeCKMX  3HaHMH B
NOBCEHEBHON KM3HM s obOecneueHHst OE30MaCHOCTH MpHU

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




COXpPAaHCHUA 3H0POBbA U C06JHOI[€HI/IH HOPM 3KOJOT'MYCCKOI'0

MOBEJICHUS B OKPYXAIOIIEN cpeae

1.17

OCYIIECTBIISITh MOUCK HH(pOpManmu (U3NIECKOTO COJIEPKAHUS B
cet VIHTepHET, Ha OCHOBE HMCIOIIUXCS 3HAHUH U TyTEM CPpaBHECHHUS
JIOTIOTHUTEIFHBIX MCTOYHUKOB BBIACIATh HH(OpMAIHIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON UM MOKET OBITh HEAOCTOBEPHOM

1.18

UCIIOJIb30BaTh IPU BBIMOJIHEHUH Y4E€OHBIX 3aJaHUN Hay4yHO-
HOMYJISIPHYIO JIUTEPATYpy (PU3MUECKOrO CONEep’KaHus, CIpPaBOYHbIE
Marepuansl, pecypcbl cetn HHTepHer; Biaaer INpuéMaMu
KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OPMAIIUU U3 OJTHOM

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

co3JaBaTb COOCTBEHHbIE NHCbMEHHbIE U KpaTKHe YCTHbBIE
cooOmienus, 0000mas nHGOpMaIUI0 U3 HECKOJIBKHUX HCTOYHUKOB
(buU3NYECKOTO COJepKaHUs, B TOM 4HCie MyOIMYHO MPECTaBIIATH
pe3yJbTaThl MPOEKTHOM WIIM UCCIE0BATEIIBCKOM ACSITEIbHOCTH, TIPH
3TOM TPaMOTHO MCIOJIb30BaTh W3YYEHHBIH IMOHATUHHBIN anmapar

Kypca (DU3HKH, COMTPOBOXK/IATh BHICTYIICHUE TIPe3eHTalen

1.20

IIPU BBITOJIHEHUN Y4EOHBIX IPOEKTOB U UCCIEIOBAHUM (PU3NYECKUX
IPOLIECCOB paclpeAessaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTABJICGHHBIMU 33Ja4yaMH, CIEAUTh 32 BBIIIOJIHEHUEM IIJIaHa
JNEUCTBUII M KOPPEKTUPOBATH €ro, aJeKBaTHO OLECHUBATh
COOCTBEHHBIM BKJIaJ] B JIEATEIBHOCTb TPYIIbl, BBICTPAUBAThH
KOMMYHUKATUBHOE  B3aUMOJCHCTBHE, MPOSBIsSIl  TOTOBHOCTD

paspemiatb KOHGIUKTHI

9 KJIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

1.1

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pa3indaThb ABJICHUSA IO OIMMMCAHHUIO UX XaPAKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIUX TAHHOC (1)I/I3I/I‘IGCKO€‘ SIBJICHUC

1.3

PaCNo3HaBaATh MNPOSABJICHUC H3YUCHHBIX (I)I/I3I/I‘-ICCKI/IX SIBJICHUI B

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




IPY 3TOM TIEPEBOIUTH MPAKTUYECKYIO 33]]a4y B YU€OHYIO, BBIJIENISATH

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKM) PU3NICCKUX SIBIICHUI

1.4

ONMCBHIBATh HM3y4YEHHBIC CBOWMCTBAa Tel W (HU3MYECKHE SIBJICHUS,
UCTIONB3Ysl (U3NYECKUE BEIMYUHBI, IpPU ONHUCAHWU IPABHIBHO
TPAaKTOBaTh  (U3WYECKUH  CMBICH  HUCIOJIB3YEeMBIX  BEJIWYHH,
0003HAaYEHUs] W EIUHUIBI (PU3NYECKUX BEJIMYUH, HAXOIUTh
(GopMynbl, CBA3BIBAIONIME JAaHHYIO (DU3UYECKYIO BEIUYHHY C
JIPYTUMH BeTMYUHAMH, CTPOUTH IPaUKN U3yICHHBIX 3aBUCUMOCTEN

(bU3HYECKUX BEIIMUUH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SIBIICHUS U TPOIIECCHI,
WCIIOJIb3ys. HW3YYEHHBIE 3aKOHBI, MPU ITOM JaBaTh CIIOBECHYIO
GbopMYyIHpPOBKY 3aKOHa ¥ 3alKCHIBATh €ro MaTEeMaTHYECKOe

BBIpa)KCHUE

1.6

00BACHATH (prU3HUECKUE MPOLIECCHl U CBOWMCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluil IPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISABJIIATH HpI/I'-II/IHHO—CJ'Ie,ZICTBeHHBIe CBsI3H, CTpOI/ITI) O6’I)$ICHCHI/IC n3
2 — 3 JIOTMYECKUX IIaroB ¢ MOMOIIbIO 2 — 3 U3YYEHHBIX CBOMCTBA

buznyeckux ABIEHUHN, GPU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTth pacuy€THbIC 3a7add (OMUparoNuecs Ha CUCTeMy u3 2 — 3
YpaBHEHHI), HCIIONB3ys 3aKOHBI W (OPMYIIBI, CBS3BIBAIOIINE
¢u3uveckue BETMYMHBI: HA OCHOBE aHalM3a YCJIOBHS 3aJadu
3allMCBIBATh KPATKOE YCJIOBHE, BBIABIATH HEMIOCTAIOUINE HIIH
M30BITOYHBIE IaHHBIE, BBIOUPATh 3aKOHBI U (hOPMYJIbI, HEOOXOIUMBIC
JUIS. PEUICHHUs, TIPOBOJMTh PACYEThl U OLIEHUBATH PEATHCTUYHOCTH

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

1.8

pacCiio3HaBaThb HpO6J'ICMLI, KOTOPBIC MOKHO PCHIMTL IIPpHU IMOMOIIHU
(1)I/ISI/IIIGCKI/IX MCTOIOB, UCIIOJIB3Y: OIMMCAHUEC UCCIICAOBAHUS, BBIACIIATH
IMPOBEPACMOC IPCAIIOJIOKCHUC, OLUCHHMBATL IIPABHUJIbBHOCTH IIOpsAAKa
IMPOBCACHUA HUCCIICAOBAHNA, [JCJIaTb BbIBOAblI, HWHTCPIPCTUPOBATDH

PE3yIbTaThl Ha6HIOI[eHHI>’I H OITIBITOB

1.9

IMPOBOAWTDL OIBITBHI 11O Ha6JHOI[eHI/IIO (1)I/I3I/I‘IGCKI/IX SIBIICHUN WU
(l)I/I3I/I‘IeCKI/IX CBOMCTB T€JI: CAMOCTOSTEIHLHO CO6I/IpaTL YCTaHOBKY U3
M30BITOYHOTO Ha6opa O60pyI[OBaHI/IH, OIMUCBIBATh XOJ OIIbITa U €TO0

pe3yabTaThl, GOPMYIHPOBATH BBIBOIbI




1.10

OPOBOJUTH TPH HEOOXOJUMOCTH CEPHIO TPSAMBIX H3MEPEHUH,
OTIpeeNsisi CpelHee 3HAYCHUE M3MepseMOi BelMYMHbI ((POKYyCHOE
paccrosiHue coOuparoliel JHH3bI), 000CHOBBIBATH BBHIOOP criocoba

U3MepeHus (U3MEPUTENBHOTO Iprdopa)

1.11

MPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTEH (U3MUYECKUX BEIUYHH C
WCII0JIb30BAHUEM IPSMBIX U3MEPEHUI: TIJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITEIBHO COOUPATh YCTAaHOBKY, (PMKCUPOBATH PE3YIbTATHI
MOJTYYEHHOUW 3aBUCUMOCTH (DU3MYECKUX BEIUYHH B BHJIE TaOIHIIH

rpauKoOB, JIe1aTh BBIBOJIBI TIO PE3YJIbTaTaM MCCIICTOBAHUS

1.12

IPOBOAMTH  KOCBEHHBIE HM3MEpeHMs]  (U3MUECKUX  BEJIUYMH:
IUIAHUPOBAaTh ~ W3MEpPEHHs,  coOuparb  AKCHEPUMEHTAIbHYIO
YCTAaHOBKY M BBINOJHATh W3MEPEHHUs], CIeaysd MpEeIIOKEHHON
WHCTPYKLUHU, BBIUUCISATH 3HAYEHHE BEJIUYMHBI U aHAJIM3UPOBAThH
MOJYyYEHHBIE PE3YJbTAaThl C YYETOM 33JaHHOW NOTPENIHOCTH

W3MEpeHuH

1.13

coOnrofaTh mMpaBuiia TEXHUKH Oe3omacHocTH Tmpu paboTe ¢

1a60paTOPHBIM 000PYI0OBAHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKK M3YYEHHBIX (PU3NUYECKUX MOJIEIEH:
MaTepuaigbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYECHHBIN
UCTOYHUK CBETa, JIyd, TOHKas JIMH3a, IJIAHETapHasi MOJEb aroma,

HYKJIOHHasd MOJACJIb aTOMHOTO sapa

1.15

XapaKTepU30BaTh MPUHLMUIBI JIEHCTBUS H3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C ONOpPONM Ha HX OINUCAHUS, HCHOJIb3YS
3HaHMSI O CBOMCTBAaX (U3MYECKUX SBIEHUH U HEOOXOJUMBIE

(1)I/I3I/I‘ICCKI/IG 3aKOHOMCPHOCTH

1.16

HCIIOJIb30BATh CXEMbI W CXCMATHYHBIC PUCYHKH U3YYCHHBIX
TCXHHUYCCKUX YCTpOfICTB, HU3MCPHUTCIIbHBIX HpI/I60pOB n
TCXHOJIOTHUYCCKUX ITPOLUECCOB IIPU PCIHICHUHA y‘IC6HO-HpaKTI/I‘{eCKI/IX
3a/la4, OIITHYCCKHUEC CXCMbI JJIA ITIOCTPOCHHA I/I306pa)KeHI/II71 B IINTIOCKOM

3epKaie U coobuparomeil TuH3e

1.17

OPUBOAUTE TpPUMEPHl (HAXOAUTh HMHPOPMALHUIO O TMpUMepax)
NPAaKTUYECKOTO  MCIOJIb30BaHUs  (U3MYeCKMX  3HaHUH B
NOBCEHEBHON KM3HM Uil obOecreueHUs Oe30MaCHOCTH IpH

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




COXpPAaHCHUA 3H0POBbA U C06HH1HCHHﬂ HOPM 3KOJOI'MYCCKOro

MOBEJICHUS B OKPYXAIOIIEN cpeae

1.18

OCYIIECTBIISITh MOUCK HH(pOpManmu (U3NIECKOTO COJIEPKAHUS B
cetr UHTEpHET, CaMOCTOSITENTLHO (DOPMYIIUPYS TIOMCKOBBIN 3aIpoc,
HAaXOJWTh TYTH OINPEACICHHUS JOCTOBEPHOCTH  IOJIy4CHHOM
uH(GOPMAIIMA HAa OCHOBE WUMEIONIMXCS 3HAHUU W JOMOJTHUTEITHHBIX

HCTOYHHUKOB

1.19

UCIIOJIb30BaTh IPU BBIMOJHEHUH Y4E€OHBIX 3aJaHUN Hay4yHO-
HOMYJISIPHYIO JIUTEPATYpy (PU3MUECKOrO CONEp’KaHus, CIpPaBOYHbIE
Marepuansl, pecypcbl cetn HTepHeT; BiIageTh NpUEMaMHU
KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OPMAIIUU U3 OJTHOM

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

CO31aBaThb cOOCTBEHHEIE MUCHLMEHHBIE WU YCTHEIC COO6H.[€HI/I${ Ha
OCHOBE I/IH(l)OpMaI_[I/II/I N3 HECKOJIBKHX HNCTOYHHKOB (1)1/131/1qu1<01"0
COJIepKaHus, MyOJUYHO MPEICTaBIATh PE3yabTaThl MPOEKTHOW MIIH
HCCIENOBATENIbCKON  JCSITENIbHOCTH, TPH  3TOM  TPaMOTHO
WCIOJIb30BaTh M3YyYECHHBIM TOHATUWHBIA anmapar HM3y4aeMoro
pasnena GU3MKH U COMPOBOXKIATh BBICTYIUIEHUE IMpE3EHTAINeil ¢

y4€TOM 0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

IIPU BBITIOJIHEHUN Y4€OHBIX IPOEKTOB U UCCIEI0BaHUM (HU3NUYECKUX
IIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTABJIGHHBIMU 3a7layaMH, CJEAUTh 3a BBIIIOJHEHUEM IJIaHa
JNEUCTBUMI M KOPPEKTUPOBATH €ro, aJaeKBaTHO OLECHUBATh
COOCTBEHHBI BKJIaJ B JIEATEIBHOCTh TPYMIbl, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aUMOJCHCTBHE, MPOSBISIL  TOTOBHOCTD

pazpemniaTb KOHQIUKTHI




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaeia

Konx
3JIeMeHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHNHM OKPYXXAIOIIEIO MUPA

1.1

®usnka — Hayka O HpupoAe. SIBIeHUs NpUPOIBIL.
®usnyecKkue SABJICHMS: MEXaHUYECKUE, TEIUIOBBIE,

QJICKTPUYCCKHUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®duznueckue BeIMUMHBL. V3mepeHue (usmueckux
BenmuuuH. ®Dusmyeckue mpubopsl. IlorpemHocTh

n3MepeHnil. MexxayHapoHas CUCTEMA €TUHUIL

1.3

EcTtecTBeHHOHAyUHBIN METOJ] MO3HAHUS: HAOIIOACHHUE,
MMOCTAHOBKA HAYYHOT'O BOIPOCA, BBIABIKEHUE TUIIOTES,
SKCIIEPUMEHT T1I0 TIPOBEPKE THIIOTE3, OOBSICHEHHE

HAOJIFOIAEMOT0O ABJIEHUS

1.4

Onucanne PU3NUECKHUX SBJICHUM C TIOMOIIBIO MOIEJIeH

1.5

[IpakTrueckue paboOTHI:

H#H##Par###l3Mepenne pacCTOSTHUM.
###Par###l3mepenne o0bEMa KUIKOCTH U TBEPAOTO
Tena.

#H##HPar###0OnpenesieHre pa3MepoB MajlbIX Tell.
###Par###113mMepenue TeMmrepaTypel NIpH OMOULIA

KUAKOCTHOTI'O TEPMOMETpPA U IaTYHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

#H##Par###CTpoeHre BenecTBa: aTOMbl M MOJIEKYJIbI,
ux pasMmepbl. OMNbITHL, J0Ka3bIBAIOIIUE JUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par### ]| Bmkenne  yactunr  BemectBa.  CBs3b
CKOPOCTH JBWXKEHHUS YacTUIl C TeMIepaTypoul.

BpoynoBckoe nBuxenue, tupdysus




2.3

B3aumoselicTBue yacTull BelecTBa: NPUTSHKEHNE U

OTTAJIKUBAHHUEC

24

###Par##ArperaTHbie COCTOSIHMS BEILECTBA:
CTPOEHUE rasos, JKUIKOCTEN " TBEPABIX
(kpuctajuinueckux)  Tel.  B3auMocBs3b  MEXIy
CBOMCTBAaMHM  BEUIECTB B  pa3HbIX  arperaTrHbIxX

COCTOSAHUAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHUEM

2.5

Oco0OEHHOCTH arperaTHhIX COCTOSTHUN BO/IBI

2.6

[IpakTnueckue pabOTHI:

###Par###0Onenka nuaMeTpa aToMa METOJIOM PSTIOB (C
UCIIOJIb30BaHueM GoTorpaduii).

#H#H#HPar###O0npITel 1O  HAONIOJCHUIO  TEIJIOBOTO
pacuImpeHus ra3os.

##H#Par###OnbITel IO OOHAPY)KEHHMIO NIEHCTBHS CHII

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe NIBIDKECHUE. PaBHoMepHOE u
' HEpPaBHOMEPHOE JIBIKCHUE
##HPar###Ckopocte.  CpenHsast ~ CKOpOCTb  IpH
3.2 HEPAaBHOMEPHOM JBIKEHUU. Pacu€r mytu u BpeMeHHU
JIBUKEHUS
SBnenne nHepuuu. 3aKoH MHEpIUU. B3aumopaeiicteue
3.3 TeJ KaK MPUYMHA U3MEHEHUS CKOPOCTH JBMKEHUS TEJI.
Macca kak Mepa HHEpTHOCTH Teja
34 #H##Par### notHocTh BemecTBa. CBsA3b IIOTHOCTH C
' KOJMYECTBOM MOJIEKYN B €IMHUIIE 00BhEMA BellleCTBa
3.5 Cuila Kak XapaKTepUCTUKa B3aUMOICUCTBUS TEI
3.6 Cuna ynpyrocty u 3akoH ['yka. M3MepeHue cuiibl ¢
. MOMOIIIBIO JUHAMOMETpPA
37 ###Par#HH# SIBeHre TATOTEHUA U cuja Tsokectu. Crita
. TSKECTU Ha Apyrux maHerax. Bec tena. HeBecomocth
33 Cuna tpenusa. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.

TpeHue B mpUpoae U TEXHUKE




39

#H##Par###Cnoxenre cuil, HampaBJICHHBIX MO OJHOM

IpsMOH. PaBHOAEHCTBYIOIIAS CUIT

3.10

[IpakTuyeckue pabOTHI:

OnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBUKEHUS
(rapyka B KUAKOCTH, MOJEIU 3JIEKTPUUYECKOTO
aBTOMOOWISI U Tak panee). OmpeneneHue CpeaHen
CKOPOCTH CKOJIbXEHHs OpycKa WM [IapuKa [0
HaKJIOHHON 1uiockocTH. OrmpeneneHue IUIOTHOCTH
TBépAoro  Tena.  OnNbITel,  JEMOHCTPHUPYIOILINE
3aBUCHUMOCTD pacTsLKEeHUs (JepopManiu) NpyKUHbI OT
NPUIOKEHHOW Ccuiibl. ONBITBL, JAEMOHCTPHPYIOIIHE
3aBUCUMOCTD CHJIbI TPEHHSI CKOJIBKEHUSI OT Beca Tena U

XapaKTepa COMpPHKACAIOIINXCS TOBEPXHOCTEH

3.11

®uznyeckue SABICHUS B IPUPOJE: IPUMEPHI IBHKEHUS C
Pa3IMYHBIMHA CKOPOCTSIMU B JKMBOM U HEKUBOM MPUPOAE,

I[eflCTBHe CHUJIbI TPEHUS B ITPUPOAC U TEXHUKE

3.12

TexHuyeckue yCcTpoucTBa: IMHAMOMETP, MOAIIMITHUKI

JIABJIEHME TBEPJIbIX TEJI, )KUJKOCTE 1 TA30B

4.1

Hasnenue tBEpmoro Tema. CrocoObl YMEHBIICHUS U

YBCINYCHUA OaBJICHUA

4.2

I[aBJ'IeHI/Ie rasa. 3aBHUCHMOCTh JaBJICHHUSA Tras3a oOT

00BEMa, TeMIepaTypbl

4.3

[Tepenaua naBieHus: TBEPABIMU TEIAMH, KUIAKOCTIMHU 1

razamu. 3akoH Ilackans. [THeBMaTHUECKHE MaIIHEI

4.4

3aBUCHUMOCTh JaBJICHUS IKUAKOCTH OT TJIyOHHBI.
I'mapocraTnueckuii rapasiokc. Coooaromuecst

COCybl. I UAPABIUMYICCKUEC MCXAHN3MbI

4.5

Atmocdepa 3emanm U arMoc(epHOe JIaBICHUE.
[IpyumHBl CyIIECTBOBaHMSA BO3AYIIHOM 000JI0YKH
3emun. OmnsIT Toppuyemnn. 3aBUCUMOCTh
aTMOC(EpHOTo [JaBJIEHUS OT BBICOTHI HAJ YPOBHEM

MOpsI

4.6

N3mepenue armocdeproro maenenus. [Ipubopsl mms

HU3MCPCHUA aTMOC(I)epHOFO JaBJICHUA




4.7

JleficTBHE KMAKOCTH W ra3a Ha IOTPYKEHHOE B HUX
Teno. Beltankuparomas (apxuMenoBa) cuia. 3aKOH

Apxumena

4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTueckue pabOThI:

Hccnegopanme 3aBHCHMOCTH Beca Tella B BOJAC OT
00béMa NOrpyKEHHOW B JKUIKOCTb YacTH Tela.
OrmpezienieHe BBITAIKUBAIOIICH CHJIBI, JIEHCTBYIOIEH
Ha TeNo, TNOrpyKEHHOE B KUIAKOCThb. [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIBI, IEHCTBYIOLIEH
Ha TEJI0 B JKUIAKOCTU, OT MacChl Tejia. OIbBITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTH  BBITAJIKHUBAIOLIECH
CHJIBI, JICHCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT 00bEMaA
MOTPYKEHHOM B JKUAKOCTh YAaCTH TE€JIA U OT MJIOTHOCTH
)kuakoctu.  KoHCTpyupoBaHWe — apeomeTpa  WIH
KOHCTPYMpPOBAHUE JIOJKM U  OIpeaesneHue  e€

TPy30OABEMHOCTH

4.10

Ousnyeckue  SIBICHUS B TNPUPOJAE:  BIUSHUE
aTMOC(epHOr0  JaBJIEHHWS Ha JKUBOM OpPraHU3M,

TJIaBaHUE PhIO

4.11

Texnuyeckue ycTpoOWCTBa: COOOIIAIOIIUECS COCY/BI,
YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKHUI mpecc,
MaHOMETp, OapoMeTp, BEICOTOMED, MOPIIHEBON HAcOC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPT' M

5.1 Mexanudeckas pabora

5.2 Mexannueckas MOITHOCTE

53 [IpocTeie MeXaHM3MBI: pbIUar, OJIOK, HaKJIOHHAsA

' m10ckocTh. [IpaBuno paBHOBecus pbluara

5.4 [IpumeHeHne npaBuiIa paBHOBECHS phluara K OJIOKy
«3onotoe  mpaBwio»  MexaHukd. Kosddunuent

5.5 MIOJIE3HOTO JCUCTBUSA  MEXaHHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToreHunanbHas sHEprUM TeJa, MOJIHATOTO HaJ 3eMIIEN




5.7

Kunernyeckas sneprus

5.8

[Tonnas mMexanudeckasi sHEprus. 3aKOH U3MEHEHUS U

COXpPaHCHUA MEXaHHYECKOM OHCPIrun

5.9

[IpakTuueckue pabOThI:

###Par#H#Onpenenenue paboTbl CUIBl TPEHUS IPU
pPaBHOMEPHOM JBIKEHHH Tejla IO TOPHU30HTAIBHON
noBepxHoctu. lccnenoBaHue yCIIOBHM paBHOBECHUS
ppraara. M3mepenne KIIJ[ HaKkIOHHOM IUIOCKOCTH.

N3yuenune 3akoHa cOXpaHEHUsI MEXaHUYECKOMN YHEPTUHU

5.10

dusnyeckre SIBICHUS B npupoaec: pbHaru B TEJIC

YCI0BCKa

5.11

TexHu4eckrue yCTpPOMCTBA: phlUar, MOJABWKHBIA U
HEMO/IBWKHBIN OJI0KH, HAKJIIOHHAS TJIOCKOCTh, POCTHIE

MEXaHU3MBbI B OBITY

8 KUIACC

Kon
pa3nena

Kon
3JIeMEeHTa

IIpoBepsieMble 1€MEHTHI COIEPKAHUS

TEIIIOBBIE ABJIEHWA

6.1

OcCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETHUECKOH
TEOpUU CTPOEHHUs BemlecTBa. Macca U pa3Mmepbl
Mosiekysl.  OmbIThl, MOATBEPKAAIOIIME OCHOBHBIC

ITOJIOKCHHUA MOHGKYHﬂpHOKI/IHCTH‘ICCKOﬁ TEOpHU

6.2

Mopaenu  TBEPAOro, JKHUIKOTO U  Ta3000pa3HOro
cocTostHMI BemiecTBa. Kpucramimaeckue u amopdHbIe

TCJ1a

6.3

OObscHEeHNEe CBOMCTB I'a30B, )KUJIKOCTEH U TBEPBIX TEI
Ha OCHOBE IIOJIOKEHHH MOJIEKYJIIPHOKUHETUYECKON

TEOpUn

6.4

CMaunBaHue U KalmUJUTSIPHBIC SABJICHUA

6.5

TenmoBoe pacmpCHUC U CXKATHUC




Temneparypa. CBsi3b TeMmMIeparypbl CO CKOPOCTBIO

00 TEIJIOBOTO JABUKEHUS YaCTHI]
Buyrpennss SHEPTHs. Crioco0sl M3MEHEHUS
6.7 BHYTPEHHEW JHEPruuU: TEIUIONEpenada U COBEPLICHUE
paboThl
63 Buast TeIJIOTNepeIaun: TEIJIOMPOBOAHOCTb,
' KOHBEKIIMSI, U3Ty4CHHE
KonuuecTtBo  TemioTel. YaenpHas — TEIUIOEMKOCTH
6.9
BEIlECTBA
TeriooOMeH U TEMJIOBOE paBHOBECUE. YpPaBHEHUE
6.10
TEIIOBOTO OajaHca
611 [InaBmeHne W  OTBEpJEBaHHE  KPUCTAJUTMYECKHUX
' BEIIIECTB. Y IeIbHAs TEIUIOTA TUIABICHUS
[TapooOpazoBannie u  KoHmeHcanus. Vcmapenwe.
610 Kunenue. VYgaenpHas Temiora mapooOpa3oBaHUA.
' 3aBUCUMOCTh TEMIIEPATYpPbl KUIIEHUsI OT aTMOC(hepHOro
JTaBJICHUS
6.13 BnaxxnocTts Bo31yXxa
6.14 DHeprus TOrMBa. Y IeJbHas TEII0Ta CrOPaHus
[Ipunnuner  padotsl  TernoBblx  jaBurarenedd  KIT/]
6.15 TEIUIOBOTO JBUraTels. TerioBble JBUTaTel U 3aluTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHHMs] M TMPEBPALEHUS DJHEPTUU B
6.16
TEIUIOBBIX IMpolieccax
[IpakTueckue pabOTHI:
###Par#H#ONBITEL 10 OOHAPYKEHHUIO JEHCTBUS CHII
MOJIEKYJSPHOTO MPUTSAKEHUSI.
6.17 ##H#Par###0NbITBl 10  BBIPAIMBAHUIO KPUCTAJIOB

MIOBAPEHHOM COJIM WM caxapa.
#H##Par###ONBITEL 10 HAOMIOLEHUIO  TEIUIOBOIO

pacmiupeHud ra3osB, JKUJIKOCTEN U TBépI[BIX TCII.




###Par###Onpenenenue qaBieHus Bo3ayXa B OauioHe
HITTPUIIA.

H#H#Par###OnbIThl, NEMOHCTPUPYIOIIUE 3aBHCUMOCTD
JABJICHHUSI BO3JlyXa OT €ro oO0bEMa M HArpeBaHUsS WU
OXJIQXKJICHHS.

###Par#H#1 IpoBepka TUITOTE3bI JIMHENHOMN
3aBHCUMOCTH  JUIMHBI ~ CTOJIOMKAa  JKHIKOCTH B
TEPMOMETPHUECKON TPyOKe OT TeMIIepaTyphl.
###Par###HaOmonenne  M3MEHEHUST  BHYTPEHHEH
SHEPTHH TeJia B pe3yibTaTe TEIUIoNepesayrl U padOThI
BHEIIHUX CUJI.

###Par###lccnenoBanye SBIEHUS TEIUIOOOMEHA TIPH
CMEIIMBAHUM XOJOAHOMN U TOpsYEH BOIBI.
###Part##OnpeneneHue KOJINYECTBA TEIUIOTHI,
MOJIYYEeHHOTO BOJIOW TPH TETUIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUIHHIPOM.

#H#HPar###0OnpenesieHue  yAeIbHOM  TEIUIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanue npoiecca UCapeHus..
###Par###0npenesieHue OTHOCUTENIbHOW BJIAXKHOCTH
BO3JIyXa.

#H##HPart###0Onpenenenue yACIbHOU TEIUIOTEI

IJIaBJICHUS JIbJA.

6.18

OusnyecKkue SBICHHUS B MPHUPOJE: IMOBEPXHOCTHOE
HATSDKEHME U KalWwUIApHbIE SBICHUS B MPUPOJE,
KPUCTAJUIBI B IPpUpPO/IE, n3aydeHue ConHIa, 3aMep3anme
BOJOEMOB, MOpCKHE Opu3bl; 0O0pa30BaHHE POCHI,

TyMaHa, UHC, CHCIa.

6.19

TexHuueckue yCTpONCTBa: KamWUIIPhL, IMPUMEPHI
MCIIOJIb30BaHUs KPUCTAJJIOB, )KUAKOCTHBIN TEPMOMETP,
JaT4YUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPHI, NICUXPOMETp, MapoBasi TypOuHa,

ABUTAaTCJIb BHYTPCHHCTO CrOpaHus.




OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tell. J[Ba poja 3JIeKTpUUECKUX 3aps/10B
B3aumopeiictBue 3apspkeHHbIX Ten. 3akoH Kyiona
7.2 (3aBHCHMOCTb CHJIbI B3aMMOJICHCTBUS 3apsKEHHBIX TEl
OT BEJIMYMHBI 3apSAJI0B U PACCTOSHUS MEXKY TEJIAMHU )
DneKTpuuecKoe noJe. Hanpsoxkénnoctsb
7.3 anekTpuueckoro mois. Ilpunnun — cynmepno3unuu
JNEKTPUYECKHUX OJIeH (Ha KaUeCTBEHHOM YPOBHE)
Hocutenu snextpuueckux 3apsaoB. DJIeMEHTapHbIN
7.4 anexktpudeckuil 3apsa. Crpoenue atoma. [IpoBoaHuKH
U TURJIEKTPUKH
7.5 3aKOH COXpaHEHHUS IEKTPUUYECKOTO 3apsiia
6 ONEKTpUYECKUM  TOK.  YCJIOBUS  CYIIECTBOBAaHUSA
' ANEKTPUYECKOT0 TOKA. VICTOUHMKH MOCTOSTHHOTO TOKa
HevictBus 3JIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XUMUYECKOE, MAarHUTHOE). OJIEKTPHUYECKHH TOK B
AKHUJIKOCTSIX U ra3ax
- Onektpuyeckas 1enb. Cuiia Toka. DJIEKTPUUECKOE
' HalpsHKeHue
79 ConpotuneHue IIPOBOJIHHKA. VY nensHoe
' COINIPOTHUBJIEHUE BELIECTBA
7.10 3akon OMa Jyis ydyacTka Lenu
[locnenoBarenbHOE M HapaylieIbHOE COEIMHEHUE
7.11
IIPOBOJITHUKOB
PabGota M MOIIHOCTH 3JEKTPUYECKOrO0 TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
713 DJeKTpUYeCcKUe LEeNu U MOTPEOUTENH IEKTPUIECKON
. sHepruu B ObITy. KopoTkoe 3aMbikaHne
[TocTossHHBIE MarHUTHI. B3anMozeicTBrE NOCTOSTHHBIX
7.14
MarHuTOB
715 MaruautHoe mnone. MarHutHoe mnoje 3eMiIM U €ro

3HA4YCHUC JIA )KM3HH Ha 3emite




7.16

OneiT Opcrena. MarHuTHoe I0JI€ BJIEKTPUYECKOIO

TOKa. HpI/IMeHeHI/Ie OJICKTPOMArdMTOB B TCXHUKC

7.17

JlelicTBE MarHUTHOTO MOJIS HA MPOBOJHHUK C TOKOM.
DneKTpoABUTraTeNb IOCTOSIHHOTO TOKa. Vcnonbs3oBanue
UIEKTPOJIBUraTeIe B TEXHUYECKUX YCTPOMCTBAX U Ha

TpaHCIIOPTE

7.18

Onpitel  @apanes.  SIBneHHEe  3IEKTPOMArHUTHOM

naaykuuu. [Ipasuno Jlenna

7.19

DIIeKTPOTEHEPATOP. Crioco0ml MOJTYy4YEHUS
SJIEKTPUYECKON  DHEPruu.  DJEKTPOCTAHIIMM  Ha

BO300HOBJISIEMBIX HCTOYHHUKAX OHEPTrUn

7.20

[IpakTueckue pabOThI:

OMnBITH 110 HAOTIOICHATO SIEKTPU3AIMH TEJ HHYKIIHEH
Y TIPU COTIPUKOCHOBEHHH.

HccnenoBanue AEUCTBHUS SJIEKTPUYECKOTO TOJIA Ha
MPOBOJAHUKY U TUAIIEKTPUKH.

COopka W mpoBepka padOTHI AIICKTPUUECKOU IIEMHU
MOCTOSIHHOTO TOKa.

W3mepeHue u peryiupoBaHue CUJIbl TOKA.

W3mepenue u peryaupoBaHie HAPSKEHUS.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HAYILErO
yepe3 pe3UcCTop, OT COMNPOTUBIEHHUS pe3ucTopa U
HAIpPSDKEHUS Ha PE3UCTOPE.

OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTH
ANEKTPUYECKOTO COMPOTHUBICHUS MPOBOJHUKA OT €ro
JUTMHBI, TIONIAH MOTIEPEYHOr0 CEYSHUS U MaTepuaa.
[IpoBepka mpaBuiIa CJIOXKEHUS HANPSHKEHUH Mpu
HOCTIeIOBATEIbHOM COEIMHEHHH JBYX PpE3UCTOPOB.
[IpoBepka nmpaBumna s CUIIBI TOKA MPHU MapaliieIbHOM
COEMHEHUU pe3uctopoB. OmpeneneHue  pabOTHI
IEKTPUUYECKOTO TOKa, HAYIIEr0 Yepe3 pe3ucTop.
OmnpezneneHre MOIIHOCTH  BJIEKTPUYECKOTO  TOKa,

BBIJEIISIEMO Ha PE3UCTOPC. HccnegoBanue




3aBUCUMOCTHU CHJIBI TOKA, UIYILIETO Yepe3 JaMIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenue KIIJ[ narpeBarens.
HccnenoBanue MarduTHOTO B3aUMOJICHCTBUS
MOCTOSTHHBIX MarHuToB. M3ydeHne MarHWTHOTO MOJIA
MOCTOSIHHBIX MAarHUTOB TIPH WX OOBEAMHEHUU U
pazaenenuu. MccienoBanue eMCTBUS SIEKTPUUECKOTO
TOKa Ha MarHUuTHYIO CTpEJIKY. OnbITHL,
JIEMOHCTPHUPYIOIINE 3aBUCHMOCTD CHUIBI
B3aUMOJICHCTBUS KATYIIIKKA C TOKOM U MarHUTa OT CHJIBI
TOKa M HamnpaBJICHWs Toka B Karymke. W3yuenue
JIEUCTBUSI MAarHUTHOTO TIOJISI Ha TIPOBOJHUK C TOKOM.
KonctpyupoBanue i H3Y4YCHHUE paboThI
3IIEKTPOIBUTATEIIS. H3mepenne KITA
3JIEKTPOJIBUTATEIbHOM  YCTAHOBKH. OneITel IO
HCCIICTOBAHUIO SIBJICHUS AJIEKTPOMAarHUTHON
WHIYKIMU: HCCIIEIOBAaHUE W3MEHEHUN 3HAYECHHS U

HaIlpaBJICHHUA HHAYKIIHOHHOI'O TOKa

7.21

dusnyeckue SBICHUS B TMPUPOAE: DIEKTPUUYECKUE
ABIIGHUST B aTMocdepe, dIIEKTPUUYECTBO  KUBBIX
OpraHu3MOB, MarHUTHOE 10JIe 3eMIIH, Apeiid MOIOCOB,
POJIb MATHUTHOTO TOJIS ISl KU3HU Ha 3eMiie, MOJISIpHOE

CHSIHHC

7.22

TexHHUECKHE YCTPOWCTBA: AJIEKTPOCKOII, aMIIEPMETP,
BOJIETMETP, PEOCTAT, CYETUMK ICKTPUICCKOI SHEPTHH,
AJIEKTPOOCBETUTEINIbHBIC TPUOOPBI, HArpeBaTelIbHbIC
AIEKTPOTPUOOPHI (IpuMepsr), ANEKTPHUICCKHUE
NPEIOXPAHUTEIH, IEKTPOMArHUT, SJICKTPOJIBUTATEIH

IMMOCTOSIHHOT'O TOKA, FreHEPATOP IMOCTOSAHHOTO TOKa

9 KUIIACC

Kon

pazzena

Kon

QJICMCHTA

HpOBepHeMBIC OJICMCHTHBI COACPIKAaHUA




MEXAHUWYECKUE SABJIEHUA

Mexanuueckoe JABWKEHME. MarepuanbHas TOYKa.

51 Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTh MEXaHUUECKOTO JIBIKECHUS
8.3 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE
###Par#Ht#HepaBHOMepHOE IIPSIMOJIMHEWHOE
8.4 nBukeHue. CpeHss 1 MTHOBEHHAsI CKOPOCTh Teja MU
HEPAaBHOMEPHOM JIBUKEHUU
g5 VYckopeHne.  PaBHOYCKOpPEHHOE — IIPSIMOJIMHEMHOE
' JIBUKECHHE
8.6 #H##Par###CBo00 100 nanenne. OnelTe! I annnes
###Par###PaBHOMEpHOE JBIIKEHHE IO OKPY)KHOCTH.
8.7 [lepuon u vyacrora obpamenus. Jluneiinas u yrionas
ckopocTH. LleHTpocTpeMHuTeNnbHOE YCKOPEHHE
8.8 ITepBrriit 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetnii 3akoH HeroTOoHa
8.11 #H##Par###] [puHUUI Cynepno3uiiu CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 ###HPar###Cuna TpeHUs: cuia TPEHUS CKOJIbKCHUS,
' CHJIa TPEHUsI IIOKOsI, APYTUe BUbI TPEHUS
214 ###HPart###(Cuna  TSKECTH W 3aKOH BCEMHUPHOTO
' TATOTEHUS. Y CKOpEHHE CBOOOAHOTO MajieHus
%15 IBwxenue mumaHer Bokpyr Comnma.  Ilepsas
' KOCMMUECKasi CKopocTb. HeBecoMocTh 1 neperpy3ku
816 PaBHOBecue MartepuasibHOW  TOUKH.  AOCOJIIOTHO
' TBEPJIOE TEJIO
817 ###Par##PaBHOBecHe TBEPIOTO Teja C 3aKPEIVIEHHON
. OCbI0 BpaleHus. MoMeHT cuiibl. LleHTp TsbxecTn
8.18 Nmnynsc Tena. U3menenne ummynbsca. IMmynsc cuiibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 HiHPar#H#PeakTUBHOE JBIKEHHE
8.21 Mexanunueckasi paboTa U MOLUTHOCTb




8.22

Pabora cun Tsxectd, ynpyroctd, TpeHus. CBs3b

SHEPTUU U paboThI

8.23

HOTGHI_II/IaJILHaSI OHEprud TCJiIa, IOJHATOIO Halg

MOBEPXHOCTHIO 3eMIIH

8.24

[ToreHnmanpHas SHEPIUs CKATON NIPYKUHBI

8.25

###Par####Kunetnueckas  sHeprus. Teopema o

KMHETUYECKOU SHEPIUU

8.26

###Par#HH#3aKkoH cCOXpaHEeHUS! MEXaHUYECKOW SHEPTrUuu

8.27

[IpakTnueckue pabOTHI:

Ornpenenenue cpeiHe CKOPOCTH CKOJIbXKEHUS OpycKa
WM JIBIDKCHMS IIapHKa 1O HAKJIOHHOM TIJIOCKOCTH.
Ornpenenenne yCKOpEHUs Tella P PaBHOYCKOPEHHOM
JIBMKEHUH 110 HAKIIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHH IPHU
PaBHOYCKOPEHHOM  JIBIDKEHMH  0€3  HadajabHOU
CKOPOCTH.

[IpoBepka THUIOTE3bI: €CAM HPHU PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HAa4aJbHOW CKOPOCTU IYTH OTHOCSTCS
KaK psJg HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJJMHAKOBBI.

Uccnenosanue 3aBUCHUMOCTHU CHJIBI TpPEeHUA
CKOJIbKEHUSI OT CHJIbI HOPMAJbHOTO  JIaBJICHHUS.
Omnpenenenve KOIPPHUIIMEHTa TPEHUS CKOJBKEHHUS.
Omnpenenenue KECTKOCTH MNpyxKuHbL. OrnpenencHue
paboThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBUKCHHUH
TeNa 1Mo TOPU30HTANBHOM MoBepXHOCTH. OmnpeaeneHue
paboOThl CHJIBI YIPYrOCTH MpH TOABEME TIpy3a C
UCIIOJIb30BAHMEM  HEMOJBMKHOTO U MOJBHKHOTO

OJIOKOB

8.28

duznyeckue SBICHUS B mpupoac: NpUINBLI U OTJIMBBI,
JABMKCHUC IIJIAHCT Conaeuynoi CUCTCMbI, PCAKTUBHOC

ABUIKCHUC KUBBIX OPraHU3MOB

8.29

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETP, HaTUUKHU

MMOJIOKCHHS, PACCTOAHHNA U YCKOPCHU A, PAKCTLL

MEXAHUWYECKHUE KOJIEBAHWA 1 BOJIHBI




9.1

KonebarensHoe JIBUYKEHUE. OCHOBHEIE
XapaKTePUCTHKU  KOJeOaHWH: Tepuoja, YacToTa,

aMILIUTY 1A

9.2

MaremMatnueckuii M IPYKWUHHBIA  MasTHUKH.
[IpeBpamienue  sHepruM  npu  KoJyiedaTeIbHOM

JBUXXCHUHU

9.3

3aryxaromue koyiebanus. BeiHyX/1eHHbIE KOJIeOaHMsI.

Pe3onanc

9.4

Mexanndeckre BOJHBEL. CBOICTBA MEXaHHYECKUX
BOJIH. [IpomonsHble W monepeuHbie BOJHBL JliMHA
BOJIHBI u CKOpOCTh eé pacrnpocTpaHeHus.
MexaHn4ecKkrue BOJIHBI B TBEPAOM TEJIE, CECMUYECKUE

BOJIHBI

9.5

3ByK. [']poMKOCTB M BbICOTa 3ByKa. OTpakeHUE 3BYKa

9.6

Nudpa3Byk u yapTpa3Byk

9.7

[IpakTnueckue pabOTHI:

OnpeneneHne dYacTOThl W TEpHOJa  KoJieOaHUU
MaTEeMaTHYECKOr0 MasiTHHKA.

OnpeneneHne dYacTOThl W TEpHOJa  KoJieOaHUU
MPYKWUHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH TE€pUOJA KoJIeOaHUM
MOJBEINICHHOTO K HHUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TEepUOJA  KoJIeOaHUM
MPY)KHHHOTO MasTHUKAa OT Macchl Tpysa. IIpomepka
HE3aBUCHMOCTH repuo/ia KoJieOaHmi rpys3a,
MOJIBEIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTU
npyXuHbl. M3MepeHue ycKOpeHuss CBOOOJHOTO

naacHus;d

9.8

duznyeckue SIBICHUS B npupoae: BOCIIPUATHEC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSICCHUC, celicMHUYecKue BOJIHEI,

OyHaMHu, 5X0

9.9

Texanuueckue YCTpOﬁCTBaZ 9XO0JIOT, HCIOJb30BaHHC

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




0.1 DJIEKTPOMArHUTHOE M0JI€. DJIEKTPOMArHUTHBIC BOIHBI.
' CBoICTBA AJIEKTPOMArHUTHBIX BOJH
10.2 [Ixana 31eKTpOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas npupojaa ceera. CKOpocTb CBeTa.
' BomraoBBIC CBOMCTBA CBETa
[IpakTuueckue paboThI:
10.4 N3yuenne CBOWMCTB 5SJIEKTPOMArHUTHBIX BOJIH C
MOMOIIIBI0 MOOMIILHOTO TenedoHa
Ousnveckue SBICHHUS B MPUPOJE: OHOJOTUYECKOE
10.5 JICHCTBHUE BUJIAMOTO, yIbTPadUOIETOBOTO i
PEHTTE€HOBCKOTO U3JIy4eHUN
10.6 Texanueckue YCTPOMCTBA: HCIIOJIb30BAaHUE
' AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H
CBETOBBGIE SABJIEHUWS
11.1 JlydeBas mozenb cBera. ICTOUHMKH cBETa
11.2 [IpsamonmHeHOE pacipoCTpaHEHUE CBETA
113 Otpaxenne cBera. Ilnockoe 3epkano. 3akoH
' OTPaKECHUSI CBETA
114 [Ipenomnenne cBeta. 3aKOH TMPEJIOMIICHUSI CBETA.
' [TorHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JIunza. Xox ydelt B JIMH3E
116 Onrtuueckast cucreMa ¢oToanmnapara, MUKPOCKONa U
11 ' TeJIeCKOIIa
117 I'maz kak onrtudeckas cucreMa. bnmzopykocts u
' JAITbHO30PKOCTh
118 Paznoxxenune 6enoro cBera B criektp. OnbiTel HproTOHA.
' CrnoxeHue CeKTpaibHBIX IIBETOB. Jlucnepcus ceera
[IpakTuueckue pabOTHI:
#H##Par###ccaienoBanue 3aBUCHUMOCTH yria
11.9 OTPA’KEHUsI CBETOBOIO JIyda OT YIJIa MaJCHUs.
###HPar###113yueHne XapakTepUCTUK HM300paKeHUs
IpeMETa B IJIIOCKOM 3€pKaje.




###Par###lccnenoBanue 3aBUCUMOCTH yria
NpPEJIOMIICHUSI CBETOBOTO JIyda OT yrjla HaJeHUs Ha
IPaHUIIEe «BO3JyX — CTEKIION.

###Par#t#lonyuenne u300paXeHUH € MOMOIIBIO
COOMPAIOIIIEH JINH3BI.

###Par#Ht#Onpenencaue (HOKYCHOTO PACCTOSIHHS U
OTITUYECKOH CHJIBI COOMpPArOIIEH JTNH3BI.
#H#HPar##H#OnbBITEI IO pa3NioKEeHUIO OeNoro ceera B
CIIEKTP.

###Par#H###ONbITHl IO BOCHPUATHIO I[BETA MPEIMETOB

IpU UX HAOIIOIEHNUHN Yepe3 LIBETOBbIE (PUITBTPHI

11.10

®dusndeckue sABJIeHUs B Ipupoe: 3atMeHus: CoiHIa u
JlyHpI, 1IBETa TeJ, ONTHYECKUE SIBICHUS B aTMOChepe

(uBet HeOa, pedpakius, pagyra, MUPax)

11.11

TexHuueckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,

dboToanmapar, ONTHYECKHE CBETOBOIBI

12

KBAHTOBBGIE ABJIEHU A
121 Onbitel Pesepdopna u mmaHeTapHas MOJEiNb aroMa.
' Moaens aroma bopa
122 Ncnyckanne u morjomnieHrue cBera aromMmoM. KBaHTBHI.
' JIuneityaTpie CIEKTPbI
12.3 PamnoaktuBHOCTh. Asb(ha, OeTa- ¥ raMMa-u3TyqdeHUs
124 Ctpoenue artomHoro szapa. HykinoHHas wmojenb
' aTOMHOTO siapa. M3oTomnsl
125 PannoaktuBHbie npeBpanienus. Ilepuon nonypacnana
' aATOMHBIX SIJIEP
126 SnepHbie peakiyu. 3aKOHbI COXpaHEHUS 3aps0BOTO U
' MacCOBOT'0 YMCEII
OHeprusi CBsi3u aTOMHBIX sAep. CBs3b Maccsl U
12.7
SHEPTUU
128 Peakuun cunresa u genenuss saep. McrouHuku
. sHepruu CoJIHILIA U 3BE3]T
12.9 Snepnas osHepretuka. JlelicTBue paaMOaKTUBHBIX

I/ISJIy‘-ICHI/Iﬁ Ha KUBBIC OPIraHU3MbI




12.10

[IpakTuyeckue paboOTHI:

HabuntoneHue CIJOMIHBIX M JIMHEMYaThIX CIIEKTPOB
U3ITy4CHUS.

HccnenoBanue TpeKOB: U3MEPEHNUE SHEPTUU YACTHUIIBI
10 TOPMO3HOMY ITyTH (110 (hoToTpadusim).

W3mepenue paaroakTHBHOTO (oHA

12.11

®usnyeckue SBICHUS B INPUPOJAE: ECTECTBEHHBIN
PaauOaKTUBHBIN ¢oH, KOCMHMYECKHE Iy4H,
PaauOaKTUBHOE M3Iy4YEHUE NPUPOJHBIX MHHEPAIOB,
JICICTBHE PATMOAKTUBHBIX H3JIIy4CHHM Ha OPraHU3M

YCI0BCKa

12.12

Texanueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHUBHIyAJIbHBINA TO3UMETp, KaMepa Buibcona




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

Kon
NMpoBepPsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPorpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu @GU3MKK B HAYYHOW KApTUHE  MHUDA;
chopMUPOBAaHHOCTh 0a30BBIX TMPEJACTABICHUN O 3aKOHOMEPHOU
CBSI3M U [TI03HABAEMOCTH SIBJICHUI MPUPOIBI, O POJIH SKCIIEPUMEHTA B
¢usnke, o cucremMooOpasywomen ponad QU3MKK B Pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKH M TEXHOJOTHH, 00 SBOJIONMU
(Gu3nYeCKUX 3HAHUN U UX POJIM B LEIOCTHONW €CTECTBEHHOHAYYHOM
KapTUHE MHpa, O BKIAJE POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, 0OBICHEHNE MTPOLIECCOB OKPYKAIOIIETO

MHupa, pasBUTHC TCXHHUKU 1 TEXHOJOTHI

3HaHUS O BUJAX Marepuu (BEUIECTBO U IOJIE), O JIBUKEHHM Kak
croco0e CyIecTBOBaHUS MaTepuH, 00 aTOMHO-MOJICKYJISIPHOU
TEOPUH CTPOCHMS BEIIECTBA, O (U3MYECKOW CYIIHOCTH SIBJICHHUI
Opupobl  (MEXaHHMYECKHUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBAHTOBBIX); yMEHHE pa3IuyaTh SBJICHHUS [0 OIHCAHUIO UX
XapaKTEepHBIX CBOWCTB U HA OCHOBE ONBITOB, JEMOHCTPHUPYIOIIUX
JTaHHOE (U3UYECKOE SIBJICHUE; YMEHHE pPAcClo3HaBaTh IPOSBIICHUE
U3YYEHHBIX (U3UYECKUX SBJICHUM B OKPYXKAIOIIEM MHUPE, BBIICIAS

UX CYIECTBEHHBIE CBONCTBA (MIPU3HAKHU)

Bnagenue ocHoBamMM MOHSTUHMHOIO arapara U CHUMBOJIMYCCKOIO
A3bIKa (I)I/ISI/IKI/I M UCIIOJIB30BAHUC UX JJIA PCHICHUA y‘l€6HLIX 3aJa4,
YMCHHEC XapaKTCPHU30BATb CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUA H

IMPOLECChI, UCIIOJIb3YA (bYHI[aMCHTaJIBHBIe H SMITUPUYCCKHUEC 3aKOHbI

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

SABJICHUS, UCTIOJIB3Ys1 (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Brnagenue ocHOBaMHM METOJOB HAYYHOTO TIO3HAHHUS C Y4ETOM
coOmrofeHus mpaBui 0€30MacHOTO TpyAa: HaOmoIeHne (GU3HUECKUX

SIBIICHUWI:




YMEHHUE CaMOCTOSITEIIbHO COOUPATh AKCIIEPUMEHTABHYIO YCTAHOBKY
U3 JaHHOTO Habopa 000PYAOBAHUS 110 UHCTPYKIINH, OTIMCHIBATH X0/
OTIBITA U 3AIHCHIBATH €r0 PE3yIbTaThl, (POPMYIUPOBATH BHIBOIbI;
IPOBEJCHUE TNPSAMBIX M KOCBEHHBIX HM3MEPEHUH (PU3HUECKUX
BEJIMYMH: YMEHUE IUIAHUPOBATH M3MEPEHHUS, CaMOCTOSTEIbHO
coOuparb HKCHEPUMEHTAJbHYIO YCTAaHOBKY II0 HHCTPYKIHH,
BBIUMCIISATh 3HAUEHHWE BEJIMYMHBI M aHAJIU3UPOBATH IOJIyYCHHbBIE
pe3yiabTaThl € Y4YETOM 3aJaHHOM IOTPEIIHOCTH pe3yJIbTaTOB
WU3MEPEHMI;

IIPOBEJCHUE HECJIOXKHBIX HOKCIHEPUMEHTAJIbHBIX HCCIEI0BAHUIL;
CaMOCTOSITEJIBHO COOMpaTh SKCIEPUMEHTAIBbHYI0 YCTaHOBKY U
IPOBOAMTH  HCCIEIOBAaHME 1O  HMHCTPYKIMH, IPEACTaBIATh
MOJTy4YE€HHBIE 3aBUCUMOCTU (PU3MUECKUX BEJIWYUH B BHJIE TaOIUI] U
rpauKoB, YYWUTHIBATh TMOTPEIIHOCTH, JeNaTh BBIBOJABI IO

pe3ylbTaTaM UCCIIeJOBaHUs

[lonumanue  xapakTepHBIX CBOMCTB  (U3MYECKHX  Mojenei
(MaTepuanibHas TOUKa, aOCOJIOTHO TBEPIOE TEJIO, MOJIEIH CTPOCHUS
ra3oB, >KMJIKOCTeH M TBEPABIX TeJ, IUIAaHETapHas MOJEeib aTroMma,
HYKJIOHHAsl MOJIeNIb aTOMHOTO $/ipa) ¥ YMEHHUE MPUMEHATh UX JUIS

00BSICHEHUS (PU3UIECKUX MPOIECCOB

VYMmeHne oObICHITE (bI/I3I/I‘IeCKI/Ie IMpoHeCcChl U CBOICTBaA TCJI, B TOM
YHUCII€ MU B KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUCHTHUPOBAHHOI'O
XapakTepa, B 4aCTHOCTH, BBIABJIATE IPUYUMHHO-CICACTBEHHBIC CBA3U
H CTPOHUTH 00BsACHEHHE C OHOpOfI Ha H3Y4YCHHBEIC CBOICTBa
(1)I/ISI/ILICCKI/IX ﬂBHCHHﬁ, (bI/I3I/I‘IeCKI/Ie 3aKOHBbI, 3aKOHOMECPHOCTU H

MOJIEIIA

YMmenue pemate pacuéTHbie 3afauu (Ha 0aze 2 — 3 ypaBHEHHI),
UCIIONIB3YSl 3aKOHBI U (popmyInbl, CBs3bIBaMOIIME (PU3UUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KpaTKOE YCIOBUE 3a/ayH,
BBISIBIISITH HEJIOCTAIOIME JAaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYIIBI,
HEoOX0UMBIE 7S €€ PeIlIeHHs], UCTIOJIb30BaTh CIIPABOYHBIE JTAHHEIE,
MPOBOJIUTh PAcUYEThl U OLIEHUBATh PEATMCTUYHOCTh MOJTYYEHHOTO
3HaueHUs PU3NYECKON BETUYMHBI; YMEHHE OTNIPEACISATh Pa3MEPHOCTh

(I)I/I3I/I‘-ICCKOI71 BCJIIMYHHEI, HOHy‘ICHHOﬁ IIpU pCUICHUU 3aav4Un




YMeHHME XapaKTepu3OBaTb IIPUHLMUIBI JEHCTBUS TEXHUYECKUX
YCTPONCTB, B TOM YHUCIIE OBITOBBIX MPUOOPOB, M MPOMBIILICHHBIX
TEXHOJIOTMYECKHUX ITPOLIECCOB 110 UX ONMCAHUIO, HCIIOJb3Ysl 3HAHUSA O
CBOMCTBaX (U3UYECKUX SBICHUH M HEOOXOIUMBbIC (PHUIUIECKUE

3aKOHOMEPHOCTH

10

YMeHHne WCHoiap30BaTh 3HAHUA O (U3HYECKHX SIBICHUSX B
NOBCEIHEBHOM JKM3HM JuId oOecnedeHus O€30MacCHOCTH IpHU
oOpamiernn ¢ OBITOBBIMH  MpHOOpaMH ¥ TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHUS 37I0POBbSI M COOJIIOJICHHS HOPM
9KOJIOTMYECKOI0 TIOBEJIEHUS B OKpY’Kalollell cpeze; MOHUMaHUe
HEOOXOAUMOCTH TPUMEHEHHUS JOCTIKCHUM (PU3UKU U TEXHOJOTUM

AJId palqMOHAJIBHOTO IMTPUPOJ0IIOJIE30BaHUS

11

OnpIT mOMCKa, MPeoOpa3oBaHUST W TpPEICTaBlIeHUs WH(OpMaIun
(GU3UYECKOTO COJEepKaHUsI C HCHOJIb30BaHUEM HH(GOPMAITMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLICHUBATh IOCTOBEPHOCTh
MOJydeHHON WHGOPMAIlMKM Ha OCHOBE HWMEIOIMIMXCSA 3HAHUN W
JOTIOJIHATEIBHBIX ~ MCTOYHHUKOB; YMEHHE HCIOJIb30BaTh IpHU
BBITIOJTHEHUH Y4€OHBIX 33JaHUN HAyYHO-TIOMYJSPHYIO JUTEpaTypy
(bU3NYECKOTO COMIEepKaHUs, CIIPABOUYHbIE MaTEpUalbl, PECYPChI CETH
WutepHer; BrnageHue 0a30BBIMH HaBbIKAMHU MpeoOpa3oBaHUS
uHbOpMallMM U3 OAHOM 3HAKOBOM CHUCTEMBbl B JPYrylO; yMEHHUE
co3ZaBaTh COOCTBEHHbIE MUCHMEHHBbIE M YCTHBIE COOOIIECHUS Ha

OCHOBE I/IH(bOpMaI_[I/II/I K13 HCCKOJIBKHMX MCTOYHHKOB




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

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
1 Mexannueckoe JBWKeHue. MarepuanpHas Touka. Cucrema orcuéra.
' OTHOCHUTENBHOCTD ABHKEHUS
PaBHOMepHOE 1 HEpaBHOMepHOe JiBUkeHUe. CpenHsis ckopocTb. Popmyna st
1.2 BBIYMCIIEHUS CpeAHEN ckopocTu: v = S/t
PaBHOMepHOE NpsAMOSIMHENHOE IBUYKEHHE. 3aBUCUMOCTbh KOOPAWHATHI TeJla OT
BPEMEHH B ClIydae PaBHOMEPHOTO MPSMOJIMHENHOTO JIBUKCHMUS:
13 x(f)=x,+vt
I'paduku 3aBUCMMOCTH OT BpPEMEHHU Uil MPOEKUUU CKOPOCTH, TMPOEKIMH
MepeMeNIeHus, MyTH, KOOPAWHATBI IIPH PABHOMEPHOM MPSMOJIMHEHHOM
JBUKEHUN
3aBUCUMOCTh KOOPAMHATHI T€Jda OT BPEMEHHM B CIIy4a€ PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
2
Self)=vg, =i+ * %
@opMynbl Ui MPOEKUHUU IEPEMENICHUs, MPOEKIHH CKOPOCTH M IPOEKLUU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJIUHEHHOM JIBUKEHUU:
12
1.4 5. (D =y, tray
U.\'('f) =Up, +a, £,
a.(f)=canst,
U:x: - le2 =2a,s,
I'paduky 3aBUCUMOCTH OT BpPEMEHH JUIsl NMPOEKLUH YCKOPEHUs, MPOEKLUU
CKOPOCTH, IPOEKIUHU IIEpEMEILIEHUs], KOOPAUHATBI IIPM PaBHOYCKOPEHHOM
IPSMOJIMHEHOM JIBUKECHUU
CBobGoanoe nasnenue. @opMysibl, ONMKMCHIBaIONIME CBOOOIHOE MaJIleHUE Teja 0
1.5 BEPTUKAIM (JBWKEHUE TeJla BHU3 WJIM BBEPX OTHOCUTEIIBHO IOBEPXHOCTH
3emin). ['paduku 3aBUCUMOCTH OT BpEeMEHM Ul TPOEKIHU YCKOPEHHMS,




MIPOCKOHUU CKOPOCTU W KOOPAWHATHI IIPH CBO6OI[HOM nmaaCHuM TCila II0

BEPTUKAIIN

CKOpoCTh pPaBHOMEPHOTO [BIKEHHUS Tejla IO OKpyxHocTtu. Hampasienue
CKOpOCTH.

@opmyinia I BBIYUCIEHUS CKOPOCTH YE€pe3 PaguyC OKPYKHOCTH U MEPHUOJT

oOpareHus:
2nR
L=
T

LlenTpocTpemMuTenbHOe ycKopeHue. HarmpaBiieHHe LIEHTPOCTPEMHUTEIBHOTO

yckopenusi. @opmyna Juisl BBIYACICHUS! YCKOPEHHUS :

1.6
2
L
WTR
®dopmyra, CBSI3BIBAIOIIAS TIEPUO] M YaCTOTY OOpaIeHHUs:
v = 1
T
Macca. ITnotHoCTh BemecTBa. @opmyia 151 BBIYUCICHHS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzmdeckas BenuuuHa. ClI0KeHue Chil
1.9 SBnenue nnepuuu. llepseiii 3akoH HproToHA
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaB/IeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOPa CUJIbI, IEUCTBYIOIIEH
Ha TeJo
Bzaumopenictsue ten. Tpernit 3akoH HeroToHa:
1.11 F p I _Fl—>2
12 Tpenue nmokos ¥ TpeHue ckoJibxkeHus. opmyna Juisi BBIYUCICHUS MOIYJIS CUIIbI

TPCHUS CKOJIbXKCHUS:




F_=u-N

Hedopmanust tena. Ympyrue u Heymnpyrue Aepopmanuu. 3aKOH YIPYrou
nedpopmaruu (3akoH ['yka):

L13| F=k-Al
BCGMI/IpHOG TATOTEHUE. 3aKOH BCCMHUPHOI'O TATOTCHUA:
FoG. my -i}}:
R
Cuna TspKecTd. Y CKOpeHue CBOOOTHOTO TaICHHUSI.
114 dopmyna sl BEIYUCIECHUS CHIIBI TSHKECTH BOJIM3M MOBEpXHOCTH 3emun: F =
mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.
HeBecomocTts u neperpy3ku
Nmnynec Tena — BekTopHas puznyecKkas BeIHurHa.
1.15 p=mo
Nmnynec cuctemsl Ten. 3Menenne umnysbsca. MMmynbe cumbl
3aKOH COXpaHEHUs UMITYJIbCA ISl 3aMKHYTOU CUCTEMBI TEN:
1.16 p=nyUy +in, U, =const
PeakTuBHOE NBMXKEHUE
Mexannyeckasi pabora. @opmyia /1Sl BBIYUCICHUS PaOOThI CUIIBL:
A=Fscoso
Mexanuyeckass MOLIHOCTb:
1.17
n=4
r
Kunernueckasi u noreHuumanbHas sHeprus. Gopmysa ais BEIYUCIECHUS
L8 KUHETUYECKON SHEPTUU:




Teopema 0 kuHeTHUECKOU d3HEprun. Popmyia Ui BEIYMCICHUS
IIOTEHLMAJIbHOW SHEPIUM TEJIA, IIOJHIATOIO

Hax 3eMuIéii:

E,= mgh

Mexanudeckast SHEPTHUs:

E=E.+E P
1.19 o
3aK0oH COXpaHEeHHS MeXxaHu4deckoi snepruu. Gopmyna as 3akoHa
COXPAHEHUS MEXAHUYECKOW SHEPTrUH B OTCYTCTBUE CUJI TpeHud: E = const.
[IpeBpareHne MEXaHMYECKOM YHEPTUH MPU HATUIUH CHIIBI TPEHMUSL.
[IpocTeie MexaHU3MBIL. «30J0TOE TPABUIIOY» MEXAHHKH.
Poruar. Momenrt cuisl: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M, +..=0
1.20
[ToasmxHbIN 1 HenOABWKHBIN O0510ku. KITJI mpocThIX MEXaHU3MOB,
n= Aﬂmma
A‘S&I‘Iﬂqﬁﬂﬂaﬂ
JaBiienue TBEpIOTO TEIA.
®dopmyiia ISl BBIYUCICHUS JABJICHUS TBEPIIOTO Teia:
_F
P=5
101 JlaBnenue raza. AtMocdepHoe JaBiacHUE.
I'mapocraTuyeckoe naBiieHHE BHYTPH KHIKOCTH.
dopmyna sl BBIYUCICHUS 1aBJICHUS BHYTPHU KUIKOCTH:
P=pgh+D g,
1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akon Apxumena. dopmyna ansg ompeneraeHUs BBITAIKUBAIOMIEH CHUJIBL,
1.23 JNENCTBYIOLIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:




Ycnopue nmiaBanus Tena. [IlnaBanue CyAOB M BO3QYyXOIlJIABAHUC

1.24

Mexanuueckue KojeOaHus. AMIUIMTYAA, HEpUOJl M YacToTa KoJIeOaHUH.

®opmyrna, CBSI3BIBAIOIIAS YACTOTY M NIEPUO]] KOJIeOaHU:

1.25

MaremaTtnueckuii M MNpPYKUHHBIA MasTHUKU. [IpeBpanieHue sHepruum mpu

KOJIEOATEIILHOM JIBIDKCHUHN

1.26

3aryxaromue kojebanusi. BeinyxaeHubie konebanus. Pezonanc

1.27

MexaHU4eCcKne BOJIHEI. HpO}lOJ'II)HI)IG M IOIICPCYHBLIC BOJIHEIL. I[J'II/IHa BOJIHBI "

CKOPOCTh PAaCHpPOCTPAaHCHHUS BOJIHBI:

L=v-T

1.28

3BykK. I'poMKOCTh 1 BbICOTa 3ByKa. OTpa’k€HHE 3BYKOBOW BOJIHBI Ha TPAaHHULE

IByX cpell. IHppa3Byk U ynbTpa3ByK

1.29

Ipakmuueckue pabomoi

N3mepenne cpeaHel IUIOTHOCTH BEIIECTBA; APXUMEIOBOM CHJIBI, KECTKOCTH
MPYXUHBL; KOA((ULIUEHTA TPEHUS CKOJIbKEHUS; paOOThl CUJIBI TPEHHUS, CHUJIBI
YIIPYTrOCTH; CPEAHEN CKOPOCTU ABMKEHUS OpycKa M0 HAKIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka HpH JABIKEHUU 1O HAKJIOHHOW IUIOCKOCTH; YacTOThI
nepuoja KojiebaHWi MaTeMaTHYeCKOro MasTHHKA; YacTOThl M IepHoja
KoJIe0aHUM MPYKUHHOTO MAsTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIErO HA pblYar;
paboThl CHIIBI YIPYTOCTH MpPH MOABEME Ipy3a C MOMOUIbIO HEMOABHKHOTO
0510Ka; pabOTHI CUJIBI YIIPYTOCTH MPH MOAbEME TPy3a C MOMOIIBIO MOIBHKHOTO
OJ10Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOrPY:KEHHOMN
YacTH Tella U OT TUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI
OT MAacChl TeNa; CUIIbI TPEHUS CKOJIbKEHUS OT CUJIbI HOPMAIbHOTO JIaBJICHUS U
OT pO/ia MOBEPXHOCTH; CHJIbI YIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTEIIEHU
nedopManuu MpyKHHbBI; YCKOpeHus: OpycKa OT yIiia HaKJIOHA HAIpaBIISIONICH;
nepuoja (4acToThl) KoJeOaHW HUTSHOTO MasiTHUKA OT JJIMHBI HUTHU; MEPHOJa
KoJe0aHUM MPYKMHHOTO MasATHHUKA OT MAacChl I'py3a U KECTKOCTHU MPYKUHBI,
UCCIIeJIOBaHNE HE3aBUCUMOCTU MMEepHoJa KoieOaHWi HHUTSHOTO MasTHHUKAa OT

MacCChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pblUuara

1.30

Duszuueckue A6NEHUA 8 npupode: MNpUMCPLL JABUKCHHA C PA3JIMYHBIMU

CKOPOCTSIMH B ’KMBOU U HEXKUBOM mnpupone, JIENCTBUE CHUJIbI TPEHUA B IpUPOAC




U TEXHUKE, NPWIMBBI U OTIMBBI, ABMKEHHE IUlaHeT COJIHEYHOW CHUCTEMBI,
PEaKTUBHOE IBUKEHHE KUBBIX OPraHU3MOB, PbIYary B TEJIEC YEIOBEKA, BIMSIHUE
aTMOC(EepHOTO JTAaBIICHUS HA JKUBOW OPraHu3M, IUIaBaHHE PHIO, BOCTIPHATHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMHUYeCKIe BOJIHbI, IYHAMH, 3X0O

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, AATYHUKU ITIOJIOKCHHA, PACCTOAHUA U
YCKOPCHUA, IAWHAMOMCTpP, I[MOAIIMIIHWKH, PAKCThI, pbIyar, HOI[BH)KHLIﬁ n

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HaKJIOHHasd IIJIOCKOCTb, NPOCTHIC MEXAaHU3MbI B 6I)ITy,

13l cooOIaroImecss cocybl, yCTPOMCTBO BOAOIPOBOAA, THAPABIMYECKUM Tpecc,
MaHOMETp, OapomeTp, BBHICOTOMEp, MOPIITHEBOW HACOC, apeoOMETp, 3XOJIOT,
WCTIOJIb30BAHUE YIIBTPA3BYKa B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHUA
OcCHOBHBIE TIOJIO)KEHUSI MOJICKYJISIPHO-KMHETHYECKOM TEOPUM  CTPOCHHUS

2.1 BemecTBa. Moienu TBEP0T0, )KUIKOTO U Ta3000pa3HOTO COCTOSTHUM BEIIIECTBA.
Kpucrannmaeckue u amopdubie Tena

- JIlBmwxenne dactui BemecTBa. CBs3b CKOPOCTH JABMDKCHHS YaCTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, 1upPyzust

2.3 CmauuBaHue U KanWJUISIPHBIE SIBIICHUS

2.4 TermmoBoe pacmmpeHue u coxaTue

2.5 TennoBoe paBHOBecHE

Yy Buytpennsis sHeprus. PaGota u Temsomnepenada Kak crnocoObl M3MEHEHHS

' BHYTpPEHHEH 3Hepruu

2.7 Bunel Temonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUYECHUE
Harpesanue wu oxmaxzaenue Tten. KommuecTBo TemnoTel.  YenbHas
TETIIOEMKOCT:

2.8

O=cm(ty—t)
3aKOH COXPAaHEHMS PHEPruu B TEIUIOBBIX IpOLEcCaX. YPAaBHEHUE TEIIOBOTO
OayiaHca:
2.9
O +0,+..=0
Ucnapenune n xonaeHcanusi. M3MeHeHHe BHYTpEHHEH HSHEpPruuM B Ipoliecce
510 WCMapeHuss M KoHJeHcauuu. KumeHwe KUIKOCTU. YJenbHas TemioTa

napooOpazoBanus: L = Q/m




2.11

BiraxxHOCTB BO311yXa

2.12

[InaBnenne u kpucraumsauus. I3MeHeHHe BHYTpEHHEHW JHEPrUU IIPU

IUIaBJICHUHW U KPUCTAJUIU3AallNH. yI[eJIBHaS'I TCIJIOTA IIJIaBJICHUA

2.13

BuyrpenHsis SHeprus cropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMS

TOIUIMBA: ¢ = Q/m

2.14

[punnune! padots! Termnosbix aurateneil. KI1/1 rermoBoro apurarens

2.15

Ipakxmuueckue pabomoi

N3mepenue yaenbHO#M TEIIOEMKOCTH METAJUIMYECKOTO [IWJIMHPA; KOJIMYECTBA
TEIJIOTHI, TOJIYYeHHOTO BOJOW KOMHATHOW TeMIiepaTyphl (UKCHPOBAHHOU
Macchl, B KOTOpPYIO ONYIIEH HArpeThlii IUIMHAP;, KOJWYECTBA TEIUIOTHI,
OTJAHHOTO HarpeThiM LUJIWHIPOM, MOCJIE OMYCKAHUS €r0 B BOJY KOMHATHOM
TeMIEpaTypbl; OTHOCUTEIIBHOW BJIQKHOCTH BO3/yXa; VYIEIbHOW TEIJIOTHI
IjaaBieHus Jpja. McciaenoBaHwe W3MEHEHHsI TEMIEPATypbl BOJbBl  IIPU
Pa3IMYHBIX YCIOBUSX; SBJICHUS TEIJIO00MEHA MPHU CMELIMBAHUU XOJIOJHON U

ropsiueii BOJIbI; TpoIiecca HCIapeHHst

2.16

Qu3suueckue a6neHUs 8 npupooe: TTOBEPXHOCTHOE HATSHKEHUE U KallUJUISIpHBIE
SBIICHUSI B TIPUPOJIE, KPUCTAJUIBI B MIpUpojae, u3inydenue CoiHIla, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHl, TyMaHa, UHEs, CHera

2.17

Texnuueckue ycmpoﬁcmea: KallWJJISAPHI, IIPpUMCEPLbI HUCIIOJIB30BaHUA
KpUCTaJlJIOB, )I(H,HKOCTHBIﬁ TEPMOMETP, JATUHUK TEMIIEPATYpPEI, TCPMOC, CUCTEMA
OTOILNICHUA OOMOB, 'HI'POMCTPLI, IICUXPOMCTpP, IIapOoBasd Typ6I/IHa, ABUT'AaTCIIb

BHYTPCHHETO CropaHust

OJIEKTPOMAI'HUTHBIE SBJIEHUSA

3.1

9J'IeKTpI/ISaI_[I/I$I TCII. I[Ba BH A SJICKTPHUYCCKHUX 3apsAa0B

3.2

BsaumonelicTBue 3apskeHHBIX Tedl. 3akoH Kynona

33

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsiaa

34

9J'ICKTpI/I‘leCKOe TI0JIC. HaHpH)KéHHOCTB QJICKTPUYCCKOT'O TIOJIA. HpI/IHHI/IH

CYIICPIIO3UIUH DJICKTPUICCKUX mojien (Ha Ka4CCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA0B. I[eﬁCTBHC QJICKTPUYICCKOTO TIOJId Ha

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




[TocrosinHbIM nekTpruecKkuil TOK. JlelcTBus anekTpuueckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 I=q/t,U=A/
DIEKTPUYECKOE COMIPOTUBIICHUE. Y ICIIBHOE JIEKTPHUUECKOE COITPOTHUBIICHHE:
3.7 R = pl/S
18 3akoH Oma a5 yyacTka snekrpuueckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=I,: U=U,+U,: R=R +R,
3.9 [TapannensHO€ COETMHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;I=1+L; R:%.
CmenmaHHbIe COeIMHEHUS TPOBOJHUKOB
PaboTa u MomHOCTH AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenna:
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHOE TOJIE€ MPSAMOrO MPOBOJHUKA C TOKOM. JIMHHMM
MarHUTHON MHIYKIIUH
313 MarauTHOe 1OJIE IOCTOSIHHOIO MarHuTta. B3auMoIeicTBHE IOCTOSHHBIX
MAariuToB
3.14 JlelicTBME€ MarHMTHOTO TOJISl HAa MPOBOJIHUK C TOKOM
3.15 Oneiter @apanes. fIBieHue snekrpoMarHuTHON MHAYKIUH. [Tpasuiio Jlenna
Ipaxmuueckue pabomoi
N3mepeHne  SIEKTPUYECKOTO  CONPOTUBIECHUS  PE3UCTOPA;  MOUIHOCTH
3.16 ANEKTPUYECKOTO TOKA; PabOTHI ANEKTPUIECKOTO TOKA.

HccnegoBanne 3aBUCHUMOCTH CHIIBI TOK4, BO3HUKAIOLICTO B IMPOBOAHUKE

(pesncmpm, J'IaMl'IOLIKa), OT HAIIPAKCHU Ha KOHIIAX IMIPOBOAHUKA, 3aBUCHUMOCTHU




CONPOTHBIIEHUS OT JAJMHBI IPOBOAHUKA, IUIOIIAIU €I0 IOIIEPEYHOI0 CEUEHUS U
YIEJIBHOTO COIPOTUBJICHUSL.

[IpoBepka npaBuiia Jyisd NEKTPUUECKOTO HANPSHKEHUSI IIPU MOCIIE10BATEIBHOM
COEIMHEHUHU MPOBOJHUKOB; IpaBWia U CHUJIbl 3JIEKTPUUYECKOTO TOKA IPHU

napauleJIbHOM COEMHEHUHU IIPOBOIHUKOB (PE3UCTOPHI U JJAMIIOUKA)

Qusuueckue sAeleHUss 8 npupode: SIEKTPUYECKHUE SIBICHHUA B aTMmocdepe,

3.17 AEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE TI0JIe 3eMJTH, Ipeiid MoIIF0CoB,
pPOJIb MAarHUTHOTO TIOJIST /7151 5KU3HU Ha 3emile, TOJISIPHOE CUSIHUE
Texnuueckue ycmpouicmea: SJIEKTPOCKOI, aMIIEPMETpP, BOJBTMETpP, PEOCTar,
CYETUMK  DIEKTPUUYECKONW DHEPTUU, DIIEKTPOOCBETUTEIHHBIE MPUOOPHI,

3.18 HarpeBarelbHbIE AIIEKTPONPUOOPHI (mpumepsl), AIIEKTPUYECKHE
MPEAOXPAHUTENN, DIIEKTPOMArHUT, SJIEKTPOJBUTaTEIh TOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DJIeKTpOMarHuTHbIE BOJIHBI. [IIKkana 3IeKTpOMarHuTHBIX BOJH

3.20 JlyueBas monens cBera. [IpsMonnHeiHOE pacipoCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus ceera. [Inockoe 3epkano

3.22 [Ipenomiienne cBeta. 3aKOH MPEIOMJIICHHS CBETA

3.23 Jucnepcus ceera

304 JIunza. Xoa nyyeit B nuH3e. POKYCHOE pacCTOSIHUE JUH3BI. ONTHYEeCcKasi CHia

' muH3bl: D = 1/F

3.25 I'ma3 xak ontuueckas cucrema. ONTHYECKUE TPUOOPHI
Ipakxmuueckue pabomol
###PartHt#lI3Mepenre ONTUYECKONW CHUIIBI coOuparoniel JMH3bI, (OKYCHOTO
paccTosiHus coOuparoleil JTUH3BI (110 CBOWCTBY PaBEHCTBA pa3MepPOB MpeaAMETa
U N300pakeHUs], KOT1a IPEeMET PACOIOKEH B ABOMHOM (OKyce), MoKazaTess

3.26 MPEIOMIICHUS CTEKJIA.
###Par###lccnenoBanne cBoiicTBa M300paKeHHUs, IOTYYEHHOTO C MOMOIIBIO
coOuparoieid TUH3bI; U3MEHEHUS! (DOKYCHOTO PacCTOSHUS JIBYX CIIOXEHHBIX
JIMH3; 3aBUCUMOCTH YIJIa MPEJOMIICHUSI CBETOBOTO Jiyya OT yrja IMaJeHus Ha
TPaHUIIE «BO3AYX — CTEKIIO»

197 Qusuueckue snenus 6 npupoode: 3atmeHus Connua u JlyHbl, 1Bera Tel,

' ONTHYECKHUE SIBIEHUs B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texunuyeckue ycmpouicmea: OYKH, TEPHUCKOM, QoToanmnapar, ONTHYECKHUE

CBE€TOBOIbI




KBAHTOBLGIE SABJIEHUA

PamnoaktuBHOCTE. AJbda-, 6eTa-, raMMma-u3nydeHus. Peakuuu anbda-u 6era-

4.1
pacnaza

12 Onwitel Pesepdopma mo paccesauro anbpa-gactui. Ilranerapras Mojaensb

' aToma

4.3 CocraB aToMHOTO0 siipa. M30T0mb!

4.4 [Tepuoa monmypacnaga aTOMHBIX SiAEp

4.5 SnepHbie peakiuu. 3aKOHBI COXPaHEHHUS 3aPSI0BOTO M MAaCCOBOTO YHCE
Qusuueckue s61eHUs 8 NpuUpooe. ECTECTBEHHBIM PaTUOAKTUBHBIA (OH,

4.6 KOCMHYECKHE JIy4H, paJMOAKTHBHOE W3IIyYeHWE MPUPOIHBIX MHUHEPAJIOB,
JIeViCTBUE PaJMOAKTHBHBIX U3TYUYEHUI Ha OPTaHU3M YeIoBeKa

47 Texnuueckue ycmpoticmeéa: CHEKTPOCKON, WHAWBHIYAIBHBIA TO3UMET,

kamepa BunbcoHa, smepHast sHEpreTuKa




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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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