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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO o0OIIEro o00pa3zoBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUU K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30oBaTeIbHOM MHpPOrpamMMbl, MPEICTAaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHOl paboueit mporpaMmbl BOCIIUTAHUS U
Konnenuuu npenogaBanus yueoHoro npeameta « Ousmkay.

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTIO OOIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOXEHUW M TpeOOBaHUM K pe3ylbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeIbHON NPOrpamMMbl, NMPEJCTaBICHHBIX B
OI'OC 00O, a takxe ¢ yuetoM (enepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
KOHIENIMHU MTpernojaBanus yueOHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMbl 1O (U3MKE HAMpaBlIeHO Ha (QOpMUpOBaHHE
€CTECTBEHHOHAYYHON TI'paMOTHOCTH OOYYaIOIIMXCS W OPraHu3alyi0 HU3y4YeHUs
¢u3MKU Ha NESITeNbHOCTHOW OCHOBe. B mporpamme mo ¢Qusuke y4yuThIBarOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuiik I'OC OO0 k
TUTAHUPYEMBIM JINYHOCTHBIM M METAINPEJIMETHBIM pe3yJbTaTaM O0yUYeHUs, a TaKKe
MEXIIPEJIMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YYE€OHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma o ¢usuke ycraHaBIMBaeT pacnpeeieHne yueOHoro Marepraia
1o rojam o0y4yeHus (IO Kiaccam), MpeasiaraeT MPUMEPHYIO MOCIeI0BATEIbHOCTh
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs IMPEIMETHOTO COACpKaHUS U
ydeTe BO3PaCTHBIX OCOOEHHOCTEH 00yUYaroImmXCsl.

[Iporpamma 1o ¢usmke pazpaboTaHa C IETbI0 OKa3aHUS METOJUYECKOM
MIOMOIITY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJISi €CTECTBEHHOHAYYHBIX YUEOHBIX
NIPEIMETOB, MOCKOIbKY (pH3uUeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUIH,
U3y4aeMbIX XUMHEH, OMooruei, acTpoHOMHEH B puznueckoi reorpadueii, BHOCUT
BKJIaJ B €CTECTBEHHOHAYUHYI0 KApTHUHY MHpa, IPEJOCTaBisieT Haubojee sICHbIC
o0pas3ipl MPUMEHEHHUsT HAYYHOI'O0 METO/a MO3HaHHUS, TO €CTh croco0a Moy4eHus
JIOCTOBEPHBIX 3HAHUM O MUpE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHS B CTPYKTYpe OOIIETO
o0pa3oBaHUA COCTOMT B (POPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPaMOTHOCTU H
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE MpPEAIONAaraer OBJAJCHUE
CIIEYIOIUMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4HO OOBSCHSTPH SBICHUS,

e OIICHHWBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO MCCIICIOBAHNUS;



HHTCPHPETUPOBATH JAHHBIC K UCITIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA JJIs
IMOJTYUYCHH BLIBOOOB).

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

Henu uzydyenust GU3nKu:

NpPHOOPETCHHE WHTEpeca M CTPEMJICHHS OOYYAIOIIMXCSA K HAyIHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHE WX HWHTCIUICKTYaJIBHBIX M TBOPYCCKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEICTABICHUNA O HAYYHOM METOJC MO3HAHUS U (POPMHUPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIIUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yUCHHS
OCHOB CTPOCHHMSI MaTepuu U (QyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEJACTABICHUNH O POJU (U3WKU IS Pa3BUTHS JIPYTHX
€CTCCTBCHHBIX HAyK, TCXHUKU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABJICHMA O  BO3MOXHBIX  cdepax  Oymyien
po(eCCHOHAIBHOM JIeITeILHOCTH, CBSI3aHHOW C (DM3HMKOM, IMOATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HAIPaBJICHHUHU.

I[OCTI/DKGDHI/IG OTHUX ueneﬁ IMporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O
O6I.IIGFO 06pa3OBaHI/IH oOecreunBacTCs PCHICHUCM CIICAYIOIINX 3a1a4:

npuoOpeTeHne 3HAHWM O JUCKPETHOM CTPOCHHU  BEIIECTBa, O
MEXaHUYECKUX, TETUIOBBIX, DJIEKTPUYECKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHUN OMHUCHIBATH U OOBACHATH (PU3HUECKUE SBJICHHS C
UCTIOJIH30BAHUEM ITOJTYICHHBIX 3HAHU;

OCBOGHHE METOJOB pEHICHHs] TPOCTCUINMUX pacUeTHBIX 3amad C
UCTIOJIb30BaHUEM bu3IYecKnX MOJIEIIEH, TBOPUYECKHX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BHUTHE YMEHUIN HAOIIOJATh MPUPOJIHBIE SIBJICHUS U BHITIOIHSATD OIBITHI,
nabopaTopHbie  pabOTBI M DKCHEPUMEHTAIbHBIE HUCCICAOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MH(pOopMarmenn GU3MIEeCKOro COAEpKAHUS,
BKJTFOYast MH()OPMAIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3MKH, aHATIU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO CO cdepamu MpoecCHOHATEHON ASSTENHHOCTH, CBI3aHHBIMU
C ¢uU3NKOW, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3MUECKON HAYKH.



OO611ee yncio YacoB, PEKOMEHAOBAHHBIX JUIsl U3yUeHUs! PU3UKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 4aca B Hejeno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kimacce — 102 waca (3 waca B HEHIENIO).

[Ipennaraemslii B mporpaMMe no (u3HKe MepedyeHb JabopaTopHbIX padoT U
OMBITOB SIBJISIETCSI PEKOMEHJIATENbHBIM, YUUTEIh JI€TAeT BHIOOp NpPH MPOBEICHUU
7a00paTOpHBIX PA0OT M ONBITOB C YYETOM HWHAMBUIAYAJIbHBIX OCOOEHHOCTEU
oOy4aromuxcs, CIUcKa 3KCIEPUMEHTANBHBIX 3aJJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O F'OCY/IapCTBEHHOI0 YK3aMEHA 110 (PU3HKE.



COAEP) KAHUE OBYYEHUA

7 KUIIACC

Pu3uKa u e€ poJib B IO3HAHNH OKPYKAKIIEr0 MHPA.

®usuka — Hayka O npupoze. SBneHus npuponbl. PuU3NYECKUE SBICHUSA:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnyeckux BennuyuH. Dusmueckue
npubopsl. [lorpemnocts u3mMepennit MexxayHapoiHasi cHCTeMa €IMHUIL.

Kak ¢usuka u japyrue ecrtecTBEHHble HAayKHM HU3Y4alOT TMPUPOLY.
EctecTBeHHOHAYUYHBIM METOJ] TMO3HaHUS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HaboaeMoro sBieHus. Onucanue GU3NUecKUX SIBJICHUN C TOMOLIBI0 MOJIENeH

Jemoncmpayuu.

1. MexaHHWuYecKue, TEIUIOBbIE, JJEKTPUYECKHUE, MArHUTHBIE, CBETOBBIE

SIBJICHUSL.

2. ®usnueckue TpuOOPHI U MPOLEAypa MPSMbIX U3MEPEHUN aHAOTOBBIM U

1U(GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHue NEHbI IeEHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.

2. H3MepeHue pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTU U TBEPAOTO Tea.

4. OrmpepneneHue pa3MepoB MaJIbIX TEIL.

5. M3mepeHue Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U

JNaTYrKa TEMIEPATypPHI.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OoJblle, YeM OoJbllle BhICOTA
IyCKa.

IlepBoHayanbHbIE CBEACHNS O CTPOCHUHU BelleCTBA.

Crpoenne BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHL,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TemnepaTypoil. bpoyHoBckoe naBwkenue, auddysus. BzaumoneicTBue dYacTuil
BEILIECTBA: IPUTSIKEHUE U OTTAJIIKMBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME Ia30B, KUJIKOCTEM W TBEPABIX
(kpucTaIIMYEeCKUX) Tell. B3auMmocBs3b MeXay CBOMCTBaMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.



1. HabGmonenne OpOyHOBCKOIO JIBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WUIU

OTTaJKUBAHUEM YACTHIL BEILIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OueHka JuameTpa aromMa METOAOM DpsAOB (C  HCIONb30BAaHUEM

dotorpaduii).

2. OnbITHI 110 HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHUCTBUS CUIT MOJICKYJISIPHOTO TPUTSIKEHUS.

JABU:KEeHMEe M B3aUMOAEHCTBHE TeJl.

Mexanudeckoe ABWKeHHE. PaBHOMEpHOE W HEpaBHOMEPHOE JBUKEHUE.
Ckopoctb. Cpennsisi CKOpOCTh IMPU HEPABHOMEPHOM JIBH)KEHHMM. Pacder mytu u
BPEMEHHU JIBHKCHUS.

SIBnenune wuHepuuu. 3aKoH WHeEpHHHU. B3anMopeiicTBue Tenm Kak MpUYMHA
U3MEHEHMSI CKOPOCTH [IBIDKEHMsI Tel. Macca Kak Mepa MHEpPTHOCTH TeJa.
[InotHOCTH BemiecTBa. CBA3h IIOTHOCTH C KOJMYECTBOM MOJEKYNI B €AMHUIE
o0beMa BellecTBa.

Cuna xak xapakTepucTuka B3auMopeicTBus Ten. Cuiia yrnpyrocT M 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TskecTd. Cuna TSKEeCTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HAPaBJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHUE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro JBUKEHUS Tena.
HN3mepenne CKOpOoCTH MPSIMOJIMHEMHOTO JBUKCHUS.
HaGmronenue siBeHUST HHEPIIHH.

CpaBHeHuE Macc Mo B3aUMOJICHCTBUIO TEII.
. CnoxeHue cuJji, HallpaBJIE€HHBIX M0 OJHOMN MPSMOM.

Jlabopamophuie pabomot u onvimot.

1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO ABIWKEHUS (IIapuKa B JKUIAKOCTH,
MOJICIIH JICKTPHUESCKOTO aBTOMOOKJIS U TaK Jajiee).

2. OmpeneneHue cpeaHEe CKOPOCTH CKOJBKEHHUS OpycKa WIIM IIapUKa IO
HAKJIOHHOM TNTIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OmnbIThl, NEMOHCTPUPYIOIIME 3aBUCHMOCTBH pacTsbkeHus (aedopmariyn)
MPY>XKUHBI OT IPUI0KEHHON CHIIBI.

5. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBXEHHUS OT
Beca Teja 1 XapakTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEH.

1
2
3
4. HabGnroneHrne U3MEHEHHS CKOPOCTH IIPU B3aUMOJICHCTBHH TEJL.
5
6

7



/laBjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3oB.

Hanenune. CriocoObl yMEHBILIECHUS U yBEJIUYEHMS JaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT oObema, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMHM M razamu. 3akoH llackama. ITneBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHUS >KUIKOCTH OT riayOuHbl. ['mapocrarnueckuii
napanokc. Coobmiaromuecs cocyasl. ['uapaBindyeckue MEXaHUu3Mbl.

AtMmocdepa 3emunn u atMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue atmocdepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOT0 JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 1151 U13MepeHus: aTMOC(HEpPHOTro 1aBJICHUS.

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

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromiuecs cocy/ibl.

I'mppaBnnueckuii mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTO AaBICHUS.

3aBUCHMOCTb BBITAJIKMBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH Tena

S A T o

U TUIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOIICH CHIIBI BECY BRITECHEHHON KUIAKOCTH.

8. YcnoBue IJ1aBaHMs TeJ: MJIABaHUE UITU TIOTPYKEHUE TeJl B 3aBUCUMOCTH OT
COOTHOIIICHUS TTIOTHOCTEH Teja M KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMaA MOTpyKEHHOU B

~

AKUJKOCTh YaCTH TeNa.
2. OmnpeneneHue  BBITAIKUBAIOMIEH  CWIBL, JCHUCTBYIOIIEWM Ha  TeJlo,
MOTPYKEHHOE B KUIKOCTh.
3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHJIBI, JEUCTBYIOIIEH HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.
4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JICUCTBYIOIICH HA TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KUJKOCTh
YACTH TEJIA U OT TUIOTHOCTH KUJKOCTH.
5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30NOABEMHOCTH.
Pa6oTa u MOIIIHOCTH. DHEPrHs.
Mexanunueckasi pabota. MOIIHOCTb.
[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecwus pbiuara. [[pumeHeHnue npaBuiia paBHOBECHsI pbluara K 0JI0Ky. «30710Toe

8



npaBuiio» Mexanuku. Koaddunnent noneznoro neiicteus (nanee — KI1/1) mpocTteix
MexaHu3MOB. [IpocTbie MEXaHU3MBI B OBITY M TEXHUKE.
Mexanuueckass 3Heprusi. KuHernueckas M MNOTEHIMAIbHAas SHEPIHs.
IIpeBpamienne 0OTHOTO BH1a MEXaHUYECKOW DHEPTUM B IPYTOM. 3aKOH COXPAHEHUS
SHEPrUu B MEXaHUKE.
Jemoncmpayuu.
1. IIpumepsbl MPOCTHIX MEXaHU3MOB.
Jlabopamophuie padbomot u onvimot.
1. Ompenenenre pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHHUH TeJja 10
TOPU30HTAIBHON MOBEPXHOCTH.

2. HccnenoBanue yciaoBuil paBHOBECHS pblyara.
N3mepenue K11/ HakJIIOHHOM MJIOCKOCTH.

4. VI3ydeHue 3aKOHA COXPAHEHHS] MEXAaHUUECKOU SHEPTUH.

8 KUIACC

TemioBblie sIBJCHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mogenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYISIPHO-KUHETHYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe paciupeHe U CKaThe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOTIO JIBUKCHUS
gactull. BHyTpeHnsss sHeprus. CnocoObl H3MEHEHUsS BHYTPEHHEH SHEPrumu:
TEeIIonepeada u coBepiieHrne padboTel. Buasl Temonepenayn: TeIIONpoBOIHOCTD,
KOHBEKIIUS, U3JTyYEHUE.

KonudecTBo TeminoThl. YaenbHas TEIIOEMKOCThH BeliecTBa. TermiooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPHUCTAJUIMYECKUX BEIIECTB. YAEJIbHAas TEIUIOTAa IJIABJICHUS.
[TapooOpazoBanne u koHmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemioTa
mapooOpa3oBaHusl. 3aBUCUMOCTb TEeMIIEpaTypbl KHIIGHHS OT aTMoc(epHOro
JTaBJICHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIIMBa. Y edbHas TEIJIOTa CrOpaHHus.

[Ipunuunsl padotsl TemnoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBbie IBUTAaTENIN U 3aLIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpPAaHEHUS U MPEBPAILCHUS SHEPTUU B TEIUIOBBIX MPOIECCaXx.

Jemoncmpayuu.
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10.
11.
12.
13.

HaGmtonenne OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmonenue siBjeHUi cMaurBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHHM oObEMa W HarpeBaHUM WIH
OXJIaXICHUU.

[IpaBuinia u3mepeHus TemMnepaTyphl.

Buabl reronepenaymn.

OxnakaeHue Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHUE TEIIIOEMKOCTEH pa3IMYHBIX BEIIECTB.
HaGmonenue kumnenus.

HaGmtoieHre mocTossHCTBA TEMITEpaTyphl MPU TUIABJICHHH.
Mojenn TemJIOBBIX ABUTATEIICH.

Jlabopamopnuvie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue qaBjieHUs BO3yXa B OaJUIOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJIICHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKIECHHUS.

[TpoBepka rumoTE3bl JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPruu Tella B pe3yJsibTaTe
TEIJIoTepe1aud U pabOThl BHEIITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpeThIM METANTHYSCKUM IIHJIMHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTEIIFHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

DJleKTpUYecKre U MATHUTHBIE SIBJICHHUS.
Onektpuzauust Tena. [[Ba pona anexkTpuueckux 3apsiaoB. B3aumoneilicTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsSI0B U PACCTOSHUS MEXTY TeIaMu).
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Onekrtpuueckoe mnozne. Hanpssk€HHOCTH dneKkTpuueckoro mnoss. IlpuHuun
CYNEpIO3ULIUHU FIEKTPUUECKUX MOJIeH (Ha KaYECTBEHHOM YPOBHE).

Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crtpoenne aroma. I[IpoBOJIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUYECKOTO TOKA.
NcTtoyHuKkM MOCTOSTHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
1151 ydactka uend. [locienoBatenbHOE U MApAILIEIbHOE COCIMHEHNE TPOBOIHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKTpuuecKue 1enyu U MOTpeOUTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

ITocTosiHHBIE MarHUTHI. B3anMo1eiicTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
rmoje. MargauTHoe mojie 3eMJIM M €ro 3HauyeHHWe Ui Ku3HH Ha 3emiie. OIbIT
Opcrena. MarauTHoe moJie IeKTpUudeckoro Toka. [[puymeHenne 3eKTpoMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJI HAa TPOBOJHUK C TOKOM. DJIEKTPOABUTATENb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE  DJIEKTPOABUTATENEH B  TEXHUYECKUX
YCTPOMCTBaX U Ha TPAHCTIOPTE.

OnbiTel @Papajies. SABneHue 3aeKkTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DIIEKTpOreHeparTop. CriocoOsI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO30OHOBIIIEMBIX HCTOYHHUKAX SHEPTHUHU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJl.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DJIIeKTpOCTATUUECKAsT UHTYKITUA.
3aKOH COXpaHECHUS ICKTPUUECKUX 3apsII0B.
[IpOBOTHUKH U JUBIEKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToyHrnKkn NOCTOSHHOTO TOKA.
JIelcTBUA 3IIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B )KUIKOCTH.
. I'a30BB11 pa3psa.
. I3mepenune cuiibl Toka aMIepMeETPOM.
. I3mepenune 25IeKTpU4eCcKOro HapsixKeHUs: BOJIbTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBre NoCcTOSSHHBIX MAarHUTOB.

W 00 N Uk~ WwWN e
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16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

MonenupoBanrue HEBO3MOKHOCTH Pa3AeiICHUs MOJIOCOB MarHura.
MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.
OmneIiT Opcrena.

MarauTHoe 1oje TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO TOJISL HA MPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOW UHIYKIIHAH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €Tro
BO3HUKHOBCHMS.

DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimot.

1.

o ok~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIHEH U [Opu
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJiE HAa TMPOBOJHUKU U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUSI TPOBOJHUKA OT €ro [JWHBI, IUIOWAAU MONEPEYHOTO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWIa CIOXKEHHUS HANPSDHKECHUM ITIPU  TOCJIEN0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIETBbHOM COEOUHEHHU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHne MOIIHOCTH  3JIEKTPUYECKOTO0 TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHrie MarHUTHOTO MOJISI HOCTOSSHHBIX MArHUTOB MPU UX 00bETMHEHUU
Y Pa3/ICIICHUMN.

UccnenoBanne AeUCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.
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17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTYyILIKXA C TOKOM U MarHuTa OT CUJIbl TOKA ¥ HaIIPaBJICHUA TOKA B KaTYyIIKE.

18. M3yueHue AercTBUS MarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHCcTpyrpoBaHue U U3y4eHHe padOoThl JJIEKTPOABUTATEIS.

20. M3mepenne KII/] anexTpoaBUraTenbHON yCTAaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
VICCIIEIOBAHME W3MEHEHUN 3HAYCHUs W HaIPaBICHUS HUHIAYKIMOHHOIO
TOKA.

9 KUIACC

Mexanuuyeckue siBJICHUSsI.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAaHMYECKOrO0 JBUXKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€JIa TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenne. PaBHOyckopeHHOE mpsMoiinHEiiHOe JBrkeHue. CBoOOgHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneiiHas U yriaoBasi CKOpOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

[Tepsoiii 3akoH Hptotona. BTopoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[IpuHIMII Cynepno3uLu CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUSI TIOKOsL, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmmuueckasi CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepranibHOM TOYkH. AOcComOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJIbCa. PEakTUBHOE IBUKEHHUE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuWil TSKECTH, YIPYrOCTH,
Ttperusi. CBsi3b dHEpruu U padotel. [loTeHIMaNbHAs SHEPTUS TeNa, TOJIHATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [IloTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW AHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenrie MEXaHUYECKOTO JIBHXKEHUS! Tella OTHOCUTENIBHO Pa3HBIX TE

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» rpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (QU3UKU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWUYECKOW SHEPTUM MIPU IBUKECHUM TEJia MO A1CHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEIEKKH.

Onpenenenne cpenHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HAaKJIOHHOW MJIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM IIJIOCKOCTH.

UccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHON CKOPOCTHM NYTH OTHOCSTCS KakK psAd HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE NPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHUJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue padbOThI CHIIbI TPEHUS! TPU PAaBHOMEPHOM JIBHKEHUU Teja Mo
TOPU30HTAIIBHOM MOBEPXHOCTH.
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10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.
11. 3ydeHue 3aKkoHa COXpaHEHHS DHEPTHUH.
Mexanu4yeckue Koe0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoHCTBa MEXaHMYECKMX BOJH. [IpomonbHble U
[IOIIepeYHble BOJIHBL. JlJlMHA BOJIHBI M CKOPOCTh €€  paclIpOCTPaHECHUS.
Mexannyeckue BOJIHbI B TBEPIAOM TeJIe, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOaHW Tel TOJ JEHCTBHEM CHWIIBI TSHKECTH WU CHIIBI
yIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripoctpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabGmronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
6. AKyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TMepuojia KoyieOaHWl MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenne 4aCcTOTHI M Meproaa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnepoBanue 3aBUCUMOCTH Tepuoja KoJieOaHWM MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TepHoJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. ONObITBI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh IE€pHUOJA  KoJeOaHU
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
JIEKTPOMATHUTHOE I10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpoMarHuTHble  BodHBL.  CBoiicTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.
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DnekTpoMaruuTHas npupoaa cera. CkopocTh cBeta. BonHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
CBeToBbBIE IBJICHHUS.

JlyueBas MOJIEJIb CBeETa. Hctounuku CBeETa. [IpssmonuHEiHOE
pacnpoctpanenue ceta. 3atMeHusa ConHua u Jlynsl. Otpaxenue csera. [Imockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpaXeHue cBera. Vcnonb30BaHME TIOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon nydent B muH3e. OnTryeckas cuctema (poroarapara, MUKPOCKOIIA
u Teneckona. ['na3 kak ontuyeckas cucteMma. biiM3opyKoCcTh U TaIbHO30PKOCTh.

Paznoxxenne Oenoro cBera B crnektp. OmbiTel HetoToHa. CrokeHue
CIIEKTPaJIbHBIX IBETOB. J[Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMOMHEWHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue nzo0paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKaax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon mydelt B coOuparomiei JuH3e.

XoJ1 JIyueu B pacCEeHBarOIICH JTUH3E.

[Tony4yenne n3o0paxeHN C TOMOIIBIO JTHH3.

[TpunHun peictBus doToamnmapata, MUKpPOCKOIA U TEJIECKOTIA.

10. Monens ri1a3a.

LW 0 N Gk W E

11. Paznokenue 6emoro cBeTa B CIEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimol.

1. UccnenoBanue 3aBUCHMMOCTH yIJla OTPa)KEHHUS CBETOBOTO Jiyya OT yrjia
naJCHUs.

2. M3ydeHue xapakTEepUCTUK M300paX)eHUs MPeIMETa B IUIOCKOM 3€pKajie.

3. HccrnenoBanue 3aBUCUMOCTHU yTJla MPEJIOMIJIEHUSI CBETOBOIO Jiyda OT yria
MaJIeHHs Ha TPAHUIIE «BO3AYX—CTEKIIO».

4. Tlonmyuyenue n300pa)k€HU ¢ MOMOIIBIO COOUPAIOIIEH JTUH3HI.
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5. Ompenenenue (OKYCHOTO pacCTOSIHUSI U ONTUYECKOM CHIIBI cOOUMparomien
JUH3BL.
6. OMBITHI IO PA3J0KEHUIO OEJIOT0 CBETA B CIEKTP.
7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOIIOJICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.
KBanToBbI€ siBJIeHHS.

Oneitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noronieHrue ceeta atomoM. KBauTel. JInHeyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sapa. HykmonHnas wmopens atomHoro snapa. W3orombl.  PanuoakTuBHBIC
npeBpaiieHus. [lepros momypacmnaaa aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
OHeprusi CBsizM aTroMHBIX sifep. CBsi3b Macchl M 2Hepruu. Peakuum cuHTE3a U
nenenus sanep. Ucrounuku snepruun CosiHia v 3BE37.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JIYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3yYEHUS U MOTJIONIECHUS.

2. CrekTpbl pa3Iu4yHbIX ra30B.

3. Cnekrtp Bojopoa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznyyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TpPEKOB: U3MEPEHHE HHEPTUM YaCTULBI 110 TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOTYIb.

[ToBTOpUTETHEHO-0000MIIAIONUN MOAYTH TIPEAHA3HAYCH /I CUCTEMAaTH3aIIH
1 00001IIeHUS TIPEAMETHOTO COICPIKAHUS U OIBITA IEATEIbHOCTH, MPUOOPETEHHOTO
Py U3YYCHHH BCEro Kypca (PU3MUKH, a TakKe JJIsl MOATOTOBKM K OCHOBHOMY
TOCYy/IapCTBEHHOMY JK3aMEHy M0 (pu3uke st 00yJaromimxcs, BBEIOPABIIUX ITOT
y4eOHBII TpeaMeT.

[Ipu U3ydeHHU JAHHOTO MOJYJSI PEANTH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JESTETHPHOCTH, HA OCHOBE KOTOPBIX 00€CIEUNBACTCS JOCTHKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJ/IOB HCCIIECIOBAHMS
SBJICHUN NOPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
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SIBJICHUS, TPUMEHSSA [OJYYCHHbIC 3HAHUWs, peElarb 3aJayd, B TOM YHUCIE
KaYECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.

[IpyuHUIMNIHANBHO AEATENBHOCTHBIM XapaKTeP JAaHHOTO pa3/ielia peain3yercs 3a
CYET TOro, UTO OOYYAIOIIHMECs BHITIOJIHSIOT 3aJJaHUs, B KOTOPBIX UM IIpeaJiaraeTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacro3HaBaTh M HAY4YHO OOBICHSTH
dbu3nYecKue sIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;

UCII0JIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIe 1S IPOBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOOB;

OOBSICHSITh HaAYYHBIE OCHOBBI HanOoJiee BaXKHBIX JOCTHXKCHUN COBPEMEHHBIX
TE€XHOJIOTUM, HAIPUMEDP, MPAKTUYECKOTO MCIIOJb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NPEBPALICHUSA U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.

Kaxnas w3 TeM [aHHOTO MOAYJS BKIIOYAET JKCIEPUMEHTAIBHOE
uccienoBanue o0000IamIero xapakrepa. Moaynb 3aBeplIaeTcs MPOBEICHUEM
JTUATHOCTUYECKOM U OLEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 00pa3oBaHums.
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IHIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMUBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHU A

N3yuyenue ¢pu3MKy HA ypOBHE OCHOBHOTO OOLIEro 0O0pa30BaHMs HAMPABIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbTaTe uydyenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONIME JIMYHOCTHBIE PE3yJIbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nYecKol HAyKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHIKEHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 0OCYKJICHHHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HAaHUE BAXXKHOCTH MOPAJIBHO-3TUYECKUX NPUHIUIIOB B AEATEIbHOCTU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUSTHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ TapMOHHYHOTO
HOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3HUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
MIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BAKHEUIIEH COCTABIAIOLICH
KYJIbTYpBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NEeATEeNbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JU3HHU B COBPEMEHHOM
TEXHOJOTHYECKOM MHUpPE, BaXXHOCTH TMpaBWJ OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

- ¢(hOpMUPOBAHHOCTH HaBBIKA pe(IICKCUH, TPU3HAHNUE CBOETO NIPaBa HA OMIHOKY
U TAKOI'0 JK€ MpaBa y IPyroro 4eiaoBeKa;

6) TPY10BOr0 BOCIIMTAHMS
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- AKTUBHOE Yy4YacTH€ B PEIICHUU TMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYECKOH U
COIMAIBLHOM HANPABICHHOCTH, TPEOYIOUIMX B TOM YHCIIC U PU3HUECKUX 3HAHUH;
- UIHTEPEC K MPaKTUUECKOMY H3Yy4YeHUI0 npodeccuit, CBsI3aHHbIX C (HU3UKOM;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS:

- OpUEHTalusl Ha TpUMEHEHHE (U3WYECKUX 3HAHUW I pelIeHUs 3ajad B
o0ylacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX TTOCIEACTBUH JJIs1 OKPYXKAIOLIEH CPEIbI;

- OCO3HaHHE TJI00aJILHOTO XapaKTepa JKOJOTHMYECKUX MpoOJieM U MyTed ux
pelIeHus;

8) amanTanum K M3MEHSIOUIUMCH YCJIOBHUSAAM CONMAJIBLHOM W NPHPOIHOM
cpeabl:

- TOTpPeOHOCTh BO B3aUMOJCHCTBUU MPU BHITIOJIHEHUU UCCIEAOBAaHUNA U
MPOCKTOB (PU3MYECKONM HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

- TOBBIINIEHHWE YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO
NESTEIbHOCTD;

- TOTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUU, B TOM 4Huciie GOPMYITUPOBATH
UJieH, TIOHATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTAX U SBICHUAX;

- 0cO3HaHue NePUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00yacTu
[1)76370 478

- IUTAHUPOBAHUE CBOETO PA3BUTHSI B TPUOOPETEHUH HOBBIX (PU3UYECKUX 3HAHUK;
- CTpEMJICHUE aHAJU3UPOBATh U BBIABIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

- OILICHKa CBOMX JICMCTBHM C YYETOM BIMAHUS Ha OKPYXKAIOIIYI0 Cpeny,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIMA.

METANPEIMETHBIE PE3VYJIBTATBI

B pesynbraTe ocBOeHUs MporpaMMBI 1o (PU3UKe Ha yPOBHE OCHOBHOTO OOIIIETO

oOpa3zoBanus y oOywatomerocs OyayT chOpMHUpPOBaHBI MeTaNpeIMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ACHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:

20



BBISIBIIAT M XapaKTepPU30BaTh CYIIECTBEHHBbIC TPU3HAKH OOBEKTOB
(siBIEHUM);

yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCHU(PUKAIIUN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B pacCMaTpUBaeMbIX (haKTax,
TaHHBIX U HAOIIOJICHUSIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBS3M TPU H3YyYCHUH (DU3MUIECKHUX
SIBIICHUI U TIPOIIECCOB, JENaTh BHIBOABI C UCIIOJIB30BAHNEM JICTyKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHH, BBIIBUTATh TUIIOTE3BI O B3aUMOCBSI3AX
(GU3NIECKNX BEIHYNH;

CaMOCTOSITENTLHO BEIOMPATh CIIOCO0 perieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIIeHUs, BBIOOp Hamboee
MOIXO/ISIIIIEr0 ¢ YYETOM CaMOCTOSTENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
bu3nuecKkuii SKCHEpPUMEHT, HeOONbIIoe HCCAeAOBaHHE (U3HUECKOTO
SBJICHUS,

OLICHMBATh Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIuIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENTHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOIIIOICHHUS], OTIBITA, UCCIIEIOBAHUS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTH Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI U 3aIpOCHl TIPH MTOUCKE U
orOope WH(pOPMAIUU WA JTaHHBIX C y4ETOM MPENJIOKEHHOW y4eOHOU
bu3ndeckoi 3a1a4m;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

CaMOCTOSATETILHO ~ BBIOMPATh ONTUMAIbHYIO (OpMY TIpEICTaBICHUS
uHbOpPMAIIMK W WUTIOCTPUPOBATH pelIacMble 3a]addl  HECIOKHBIMU
CXeMaMHu, TuarpaMMaMi, HHOU TpaduKoi U UX KOMOUHAIIHSIMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JI€ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOCSKTOB 33J1aBaTh BOMPOCHI IO CYIIECTBY 00CYXIaeMOH TeMbI H
BBICKA3bIBATh WU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJASpKaHUE
0J1aroKeaaTeaIbHOCTH OOIICHHS,
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COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4KMe U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YyIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHUMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAH/IHON ¥ UHMBUTyaJIbHON
paboThl MpHU PelIeHH KOHKPETHON (PU3UUEeCKOil MpoOIeMbl;

OPUHUMATh LEJIM COBMECTHOM N1€ATEIbHOCTH, OPraHU30BbIBATH ACHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTb poJid, OOCYXAaTh MPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JACUCTBUS C IPYTUMU WICHAMHU
KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIC YyHUBepCaJIbHbIe Y4eOHbIE 1eCTBHUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBl B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUTst petieHust GU3NIECKUX 3HaAHUI;

OpUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMINeE, MPUHSATHE pelIeHUN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WU
IUTAaHA WCCJIEAOBAHMS C YyUYETOM HMMEIONIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUIH;
JIenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN NHTEJIEKT:

J1laBaTh aJICKBATHYIO OLICHKY CUTYallMH U IIpeiaraTh IJIaH €€ N3MEHEHUSI;
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKCHHS) PE3yJIbTaTOB
JeSITEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUeckoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENIBCTB, W3MEHHUBIINXCS CUTYyallMid, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJI0BEeKa B XOJ€ CIOopa WU AUCKYCCUH HA
HAaY4YHYIO TEMY, IOHUMAaTh MOTUBbBI, HAMEPEHHUS U JIOTUKY APYTOro;
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MPU3HABATh CBOE MPABO HAa OMIMOKY MpHU perieHnH (U3NUYECKUX 3a]a4 UIH
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIoro.

NPEAMETHBIE PE3VYJIBTATHBI

K xoniy o6yuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIONIB30BaTh  MOHATHS:  (PU3MUECKMe U XUMUYECKHE  SIBJICHMS,
HAOII0/IeHUEe, SKCIEPUMEHT, MOJeib, THUIOTE3a, CAMHUILI (PU3HUYECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOe), MEXaHWYECKO€ [IBIJKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, NPSMOJMHENHOE), TPACKTOPHUSA, PaBHOJICUCTBYIOIIAS
cua, nedopmanus (ynpyras, IUTACTUYECKAs ), HEBECOMOCTb,
COOOIIAIONINECS COCYABL;
paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHWE YaCTUIl BEIECTBA,
PaBHOMEPHOE  JBH)KECHHE, HEPABHOMEPHOE  JIBUJKCHUE, HWHEPLHUS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPIBIX TEJN C 3AKPEIUIEHHOM OCHIO
BpAIlICHHUS, TIepeaaya JaBICHUS TBEPABIMU TEIAMU, KUJIKOCTSIMH U Ta3aMHU,
aTMoc(epHOE [aBlieHWE, IUIaBaHHWE TeJ, MPEBpAILIEHUS MEXaHUYECKOU
SHEPIuM) IO ONHCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI BUKEHHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B JKMBOM U HEXUBOU
IIPUPOJE, JEUCTBHE CWIBl TPEHUsS B IPUPOAE U TEXHHUKE, BIIASHUE
aTMOC(EpHOTO N1aBIICHUS Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM TEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3NUYECKUX SBICHU;
OMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONB3YsI
dusnueckre BeMMUuHbI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPeMsi, MyTh,
CKOPOCTb, CPEIHss CKOPOCThb, CUJIa YIPYIOCTH, CUJIA TAKECTH, BEC TENa,
cuia TpeHus, AaBjieHue (TBEPAOro Tena, KUJIKOCTH, T'a3a), BHITAJKUBAIOIIAs
cuia, MeXaHudeckas padoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI,
KO3 (OUIMEHT TIONE3HOTO JCHCTBUS MEXaHW3MOB, KHHETHYECKas W
NOTeHIMaJbHAs dJHEpPrusi), NpU ONHCAHUU NPABUIBHO TPAKTOBATh
(bu3HUeCKuil CMBICT UCTIONB3YEMbIX BEIMUWH, UX 0003HAYCHUS U €THHUIIBI
¢u3nUecKknX BEIWYWH, HAXOAUTh (OPMYIBI, CBS3BIBAIONINE JAHHYIO
(GU3UYECKYI0 BEJIMYMHY C JAPYTMMU BEJIWYMHAMH, CTPOUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;
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XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
WCIIOb3Ys TpaBuiia CJIOXKEHUsI Cuil (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumezna, NIpaBWIO paBHOBecUs peiyara (0OJoka),
«30JI0TO€ TPaBWJIO» MEXAHMKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU
SHEPruu, NpU HTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMMChIBATh €M0 MATEMATHYECKOE BHIPAXKEHHUE;

O00BSACHATH (PU3UUECKHUE ABJICHUS, TPOLECCH U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCT€ CHUTyallMil MpaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX LIAroB ¢ OMnopoil Ha 1-2 HM3yuYEHHBIX CBOMCTBA (PU3HUYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3ajayd B 1—2 JeHCTBUSA, MCHOJIb3YyS 3aKOHbI U
dopMyIbl, cBs3bIBaIOIIME (DU3MUECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUS 3a/l1ayyl 3aMUChIBATh KPATKOE YCJIOBHE, MOACTABIATH (PU3NUecKue
BEJIMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBIE, HEOOXOANMBIE ISl PEIICHUs 3a]1a4, OLICHUBATh PEAIMCTUYHOCTD
MOJIY4EeHHON (DU3NYECKOU BEITMUNHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOUIU
(bu3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
IpenoNoxkeHue (TunoTe3y), pa3indaTh U HHTEPIPETUPOBATH MOJTYUESHHBIN
pe3yNbTaT, HaXOAWTh OUIMOKM B XOJI€ OINBITA, J€JaTh BBIBOJBI IO €T0
pe3ynbTaTam;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
(bu3rUecKrX CBOMCTB Tell: GOPMYITHPOBATH MPOBEPSEMbIE TTPEANOIO0KEHNUS,
coOupaTh YCTaHOBKY M3 MPEIJI0KEHHOTO 000pYAOBaHUs, 3aIUCHIBATH X011
ombITa U GOPMYITHPOBATH BHIBOIBI;

BBITIOJHATh TMPSIMbIE W3MEPEHHUs pACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CcHIBI M TEMIEPaTypbl C MCIOIb30BAHUEM AaHAJOTOBBIX U
UpoBBIX TPHOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPUOOPOB C YUIETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJIUTH HUCCIIEI0BAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOI BEIMUUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH MyTH
PABHOMEPHO JBUXKYILETOCS TeJla OT BPEMEHU IBUKEHUS Teja, CUIIbI TPEHUS
CKOJIbXEHHUSI OT Beca Teja, KauecTBa OOpabOTKM MOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CUJIbI TPEHHUS OT IUIOLIAJU CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CUIIBI OT 00bEMaA
NOTpyKEHHOM YacTH Tesa U OT IJIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTH
OT IUIOTHOCTH T€Jla, OT TJyOUHBI, HA KOTOPYIO MOIPYXEHO TEJO0, YCIOBUN
IJIaBaHUs TEJ, YCJIOBUM pPABHOBECHUs pblyara U OJIOKOB), y4acCTBOBaTh B
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IUIAHUPOBAHUM  YYEOHOTO WCCIICIOBAHUS, COOMpaTh YCTaHOBKY H
BBITIOJHATh M3MEPEHUs, CIEeNys MPeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DH3UYECKUX BEIUYHH B BUJC
MIPEIOKCHHBIX TaOMUI] U TpadHKOB, JENATh BBIBOJALI IO PE3YJIbTaTaM
UCCIICIOBAHNS;

IIPOBOJAUTh KOCBEHHBIC H3MEpPEHHUS (U3MYECKUX BEIWYUH (ILIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHUE
BO37lyXa, BBHITAIKUBAIONIAs CHJIA, JICHCTBYIOIIAs Ha TMOTPYyXEHHOE B
KUAKOCTh  TeNO, KOAQ(UIMEHT TMOJE3HOTO  JICWCTBHS  MPOCTHIX
MEXaHH3MOB), CJCAys MPEIOKCHHONW HWHCTPYKIIMKM: TPH BBITOJHEHUN
U3MEpeHUl CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCISATH
3HAYCHWE NCKOMOU BEITMYHHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh IMPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHHYCCKHX YCTPOMHCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS IUIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOpOH Ha WX omucaHus (B TOM 4YHCIIE:
NOIIMITHAKHA, YCTPOHCTBO BOJOMPOBOAA, THIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
0 CBOMCTBaxX ()M3MUECKUX SIBJICHUN U HEOOXOAMMbIE (U3HUIECKUE 3aKOHBI
3aKOHOMEPHOCTH;

NPUBOJAWTh  TpHUMEpPhl  (HaXOAWTh WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3WYSCKUX 3HAHUN B TOBCEIHEBHOMN
KU3HM 11 obecriedeHus1 0€30MacHOCTH IIPU OOpaIlleHHH C TTPUOOpaMu U
TEXHUICCKUMU YCTPONCTBAMH, COXPAHECHHUS 3I0POBBS M COOIIOICHISI HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOIIEH Cpejie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanmu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

MCTIOJIb30BaTh MIPH BBHITIOJHEHUN YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
auTepaTypy GU3MUECKOTo COACPKAHUS, CIPABOYHBIE MaTePUAIIbl, PECYPCHI
cetn VHTepHeT, BiameTh mNpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM
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yuclie MyOJUYHO J1eJ1aTh KPaTKUE COOOIIEHUS O PE3yJIbTaTax MPOEKTOB WX
y4eOHBIX HCCJIEIOBaHUM, PU STOM T'PAaMOTHO HUCIOIb30BaTh M3YUYEHHBIN
MOHSATUMHBIA anmapar Kypca (U3HUKH, COMPOBOXKAATh BBICTYIUICHUE
MpE3CHTALUEN;

IpU BBHINIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIECIOBAHUN pachpeacsisiTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBUHU C IOCTaBICHHBIMHM 3ajadyaMu,
CICIUTh 3a BBIIIOJHECHUEM IUIaHA JCUCTBUM, AaJEKBATHO OLEHUBATH
COOCTBEHHBI  BKJaJA B  JACATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoniy o6yuenusi B 8 Kiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHITHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBHKCHHUE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHble Tena, HACBHIIEHHBIH W HEHACHIIMICHHBIM Tap, BJIAXHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrus, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUCCKHUM 3apsi/l, dJIEKTPUUECKOE MOJie, TPOBOIHUKU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIUIOBOE€ PAaBHOBECHE, CMAYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIApEHUE,
KOHJICHCAlMs, IUIaBJICHHWE, KpUCTAIM3alus (OTBEpIeBaHUE), KHUIICHHUE,
TeIvIonepeaya (TenI0npOBOHOCTb, KOHBEKI[HS, U3JIyYEHHE),
AJIEKTpU3alus TeJl, B3aUMOJICHCTBUE 3apsI0B, JACHCTBUSI AJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aUMOJCHCTBUE MAarHUTOB, JIEMCTBUE
MAarHMTHOTO TI0JISl HAa MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs UHAYKIIHS)
0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SBJICHHUC;

pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATXKEHUE M KANWUISIPHBbIE SBJICHHUS B MPUPOJE,
KpUCTajUlbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
ABJIICHUS B atMmoc(epe, dMEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3eMJid, Apeiid) moJIFOCOB, POJIb MATHUTHOTO TOJIS JJIs )KM3HU Ha 3eMiie,
NOJISIPHOE CHUSHHWE, TMPU HTOM TMEPEeBOJUTHh MPAKTHUECKYIO 3aJady B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
bu3nUeckue BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSIS SHEPrUsi, KOJIUYECTBO
TEIJIOThI, yJelbHas TEIUIOEMKOCTh BEIECTBAa, yJAEJbHAs TeIUIoTa
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IUIaBJICHMS, yJeJdbHAas TEIJIOTa NapooOpa3OBaHMs, yJeidbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM
MAaIlIMHbI, OTHOCUTEJbHAS BIIAJKHOCTh BO3/1yXa, dJIEKTPUUECKUN 3apsl, CUIIA
TOKa, DJJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHUE  IPOBOJHHMKA,
yJIeTIbHOE COMPOTUBIIEHHUE BELIECTBA, pad0Ta U MOIIHOCTh AJIEKTPUUYECKOTO
TOKa), MpU ONHCAHUM TPABUIBLHO TPAKTOBATh (PUIUYECKUNA CMBICI
UCIIOJIb3YEMbIX BEJTUYMH, 0003HaYEHUs U €JUMHULbI (U3UUECKUX BETUYMH,
HaXOAUTh (OPMYIbI, CBS3bIBAIOIIME JAaHHYIO (U3MYECKYIO0 BEIMYHMHY C
JIPYTUMU BEJIIMYUHAMH, CTPOUTHh TpadUKu HU3YYEHHBIX 3aBUCHUMOCTEH
(du3HUeCcKUX BETUYMH;

XapaKTepu3oBaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS MOJIEKYJIIPHO-KMHETUUYECKON TEOpuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa 1Sl ydacTKa UEH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHUsI SHEPTHUH, [IPU 3TOM J1aBaTh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA U 3aMUCHIBATH €I0 MATEMATUYECKOE BhIPAKEHUE;
OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUid MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISABIATH
NPUYMHHOCIEICTBEHHbIEC CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JTOTUYECKUX
IaroB ¢ Onopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PUBMUECKHUX SIBICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3Yysd 3aKOHbI U
dbopMyIbl, cBs3bIBaKOIIME (U3MUECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUS 3aJladyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABIATH HEOOCTATOK
JAHHBIX JUIsI pelIeHHus 3aJadyd, BBIOMpATh 3aKOHBI W (POpMYyIBI,
HEOoOXOMUMBbIE g €€ pelIeHHs, MPOBOJAWTh pPacyéThl U CPABHUBATH
MOJIYY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PpEUINTh IpPH MOMOIIU
(¢u3nYeCKuX METOJOB, HCIIOJIb3Ysl OMNHCAHHME HCCIIEIOBaHUS, BBIACIATH
IIPOBEPSIEMOE  IIPEAIIOJIOKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOpsAJKa
IIPOBEJICHUS UCCIIEAOBAHMS, J€JIaTh BIBOBI;

IPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WU
¢du3rUecKnX CBOMCTB Tel (KamUUTSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTBIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHWH OT LBETA M3Iydaromed (IOrjaomarole)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIIEPATYPHI KUIKOCTH U
IO €€ IIOBEPXHOCTH, OJJIEKTpU3aUUs TEJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJECHUCTBUE IIOCTOSTHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX I[IOJIEW NOCTOSHHBIX MAarHUTOB, JCUCTBUS

27



MarHuTHOTO MOJS HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOICTBa 3JEKTPOJBHUrarTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyA0BaHUs, ONMCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBITNIOJHATh MPSIMbIE U3MEPEHHUS TEMIIEPATYPbI, OTHOCUTEIBHOM BIAXKHOCTH
BO3JlyXa, CUJIbl TOKAa, HAINpPSKEHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpoOB M JAaTYUKOB (PU3MYECKUX BEIUYMH, CPABHHUBATH PE3YJbTAThI
U3MEPEHUN ¢ yuéTOM 3aJaHHON a0COIIOTHOM MOTPENTHOCTH;

IPOBOAUTH UCCIIE0BAHUE 3aBUCUMOCTH OJTHON (PU3MUEeCKON BETUUYUHBI OT
Apyrod ¢ MCHOJB30BAHHEM MpPSIMBIX  HM3MEpEeHUuM  (3aBUCHUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAH TONEPEUHOTO
CEYEHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIErO0 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TMOCJEAOBATEIBHOIO M MapaJyIeIbHOIO  COEIMHEHUN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHHE, COOMpPATh YCTAHOBKY U
BBIMIOJHATh M3MEPEHUs, CIeNys MpeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTATHI OTYYSHHON 3aBUCUMOCTH B BHJI€ TaOJIUII U TpaUKOB, J1eJaTh
BBIBOJIBI TI0 PE3YJIbTaTaM MCCIIEI0BAHNUS;

IPOBOAUTh KOCBEHHBIE H3MepeHus: (U3MYECKUX BeNMUUMH (ylenabHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE TMPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHUPOBATH HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIeys MPEIIOKEHHOW WHCTPYKIUH, U
BBIUUCIISATh 3HAUEHHUE BEJINYUHBI,

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00opaTOpHBIM
000pyTI0BaHUEM;

XapaKTepu30BaTh TMPUHLMUINBI  JACHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONUCTB C OMIOPOM HA X OMHMCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUICHHSI JOMOB, TUTPOMETp, TapoBasi TypOMHA, aMIIEpMETP, BOIBTMETD,
CUETUMK DJIEKTPUUECKOW SHEPTUH, DIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTesbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3IEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Ys 3HAHUA O CBOMCTBaxX (DM3MYECKUX SIBICHUA U HEOOXOIMMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HU3MEpPUTEIbHbIE
prOOPHI IO CXeMaM M CXeMAaTUYHBIM PUCYHKaM (KUIAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, ABUTaTElb BHYTPEHHErO CropaHus,
ANEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUYECKHX LENeH C
MOCJIEA0BATEIbHBIM U MapaJlJIeIbHBIM COSIMHEHUEM 3JIEMEHTOB, pa3indas
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
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OpPUBOAUTH  MpUMEpPhl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (M3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU A7 oOecriedeHns 0e30MacHOCTH MpU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHUS 3/I0POBBS M COOIIOCHISI HOPM
HKOJIOTUYECKOTO TMOBEACHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBIATh TOWUCK WHPOpMamuu (UINIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUM U IYTEM CpPaBHEHUS
JIOTIOJIHUTENIBHBIX UCTOYHUKOB BBIJCNIATH HH(OPMAIINIO, KOTOPAsl ABIISETCS
NPOTHBOPEYHMBON WIIH MOXKET OBITh HEIOCTOBEPHOM;

UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 33aJlaHUN HAYYHO-TIOMYJISPHYIO
auTeparypy GU3NYECKOTo COACP KaHUs, CIIPABOYHBIC MAaTePHAIIBI, PECYPCHI
cetu MHTepHeT, BhaaeTb NpuEéMaMU KOHCIEKTUPOBAHHS  TEKCTa,
npeobpazoBaHus HHPOPMAIIHN U3 OJJHOW 3HAKOBOW CHUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIICHWUS,
0600mass wHOpMaIMIO W3 HECKOJBKUX WCTOYHUKOB (HU3NUECKOTO
COJIEpKaHusl, B TOM YMCIIC ITyOJIMYHO MPEICTABISTE PE3yIbTaThl TPOSKTHOM
WM MCCIIE0BATEBCKON IEITeTLHOCTH, IIPH TOM I'PAMOTHO UCTIOIH30BaTh
W3yYCHHBI TIOHATUHHBIA ammapaT Kypca (U3WKH, COMPOBOXKIATH
BBICTYIIJIEHUE TIPE3CHTAIUEH;

IpU BBIMOJTHEHUU YYE€OHBIX MPOEKTOB W HCCIEIOBAaHUN (HU3MUECKUX
IPOIIECCOB paclpeeNsaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJlayaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OIIEHWBATh COOCTBEHHBINM BKJIAJ B
JeSITENBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIty oOyuenusi B 9 Kiaacce mpeMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHMYECKOTO ABIKCHHs, aedopmarius
(ympyrasi, TiacTUYecKas), TPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCONIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, JICKTPOMArHUTHBIC BOJIHBI, IITKAJA
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJbHO30PKOCTb,
CHEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHus,
U30TOIBI, SIAEpPHAs YHEPTETHKA;

paznuyath sBJICHUS (PaBHOMEpPHOE M HEPABHOMEpPHOE MPSMOJIMHEIHOEe
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JABUXKEHUE, CBOOOHOE
MaJIcHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE
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TEJI, pEaKTUBHOE NBIDKEHUE, KOIeOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJCHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPaKEHHE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3joKeHue 0enIoro cBeTa B
CHeKTp ® CIOXEHHE CIEKTPaIbHBIX I[BETOB, MAWCIEPCHS CBETa,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JHMHEHUYATOTO CIEKTpa
U3JTy4YCHHS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (PU3MYECKHX  sBICHUN B
OKpyXXaromeM Mupe (B TOM 4ucie (QU3NYECKHe SIBICHUS B TPUPOJE:
NPUJIMBBI i OTJIMBBI, IBHKEHHE TUIaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHEe BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHUPOJE, OMOIOTHMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3ITyYeHUH, €CTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHYECKHE JIy4YH, PAAHMOAKTUBHOEC H3IIYUCHHE
NPUPOTHBIX MHUHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3IyYCHUH Ha
OpPraHMW3M YeNIOBEKa), MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a/1ady B
yueOHYI0, BBIIENATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HMUECKUX
SIBJICHU;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBICHUS, UCTIONb3YS
dusznueckre BEeTUYMHBI (CpeqHsIE W MTHOBEHHass CKOpPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBIJKEHUM, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTrOCTH, CHUJIA TSIKECTH, YCKOPEHHUE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIYJIbC TeNa, WMITYJIbC CHUJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMOBEPXHOCTHIO 3€MJIM, TOTECHIIMANbHAS DHEPIHsl CHKATOU
HpPY>KUHBI, KHHETHYECKAast SHEPT U, TT0JIHAsE MEXaHNYeCKasi SHEPIUsl, IEPUOT
M 4yacToTa KoyieOaHMi, /UIMHA BOJIHBI, TPOMKOCTh 3BYKa W BbICOTa TOHA,
CKOpOCTh CBETa, IOKa3aTelb MPEIOMIICHHSI Cpefbl), NpPU OINHUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKHUM CMBICT HCIONIB3YEMBIX BEIHYMH,
0003HaueHUsI W EAWHHIBI (U3MUYECKUX BEIWYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JAPYTUMH BEJIMUYHMHAMU,
CTPOUTH IrpaMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCTIOJB3YsI 3aKOH COXpPaHEHMsS JHEPruu, 3aKOH BCEMUPHOIO TSATOTEHUS,
OPUHIUI CYNEPHO3ULIMHU CUJl, TPUHIUI OTHOCHUTEIbHOCTH [ ammies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUs HMMITYJIbCa, 3aKOHBI OTPAaXECHHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YHCEN
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IpU SIIEPHBIX PEAKUHUAX, MPU ITOM JABATh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIUCBIBATh €T0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YUCIE U B
KOHTEKCTE CUTyallud NPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
IaroB ¢ OMOpod Ha 2—3 M3y4YEHHBIX CBOMCTBAa (PU3UYECKUX SIBJICHUM,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3aJja4u (OMUpAIOIIUecs Ha CUCTeMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YA 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3NYECKHE BETUYUHBI: Ha
OCHOBE aHaJIh3a yCJIOBUS 3aJ]a4M 3alHUChIBATh KPATKOE YCIOBHE, BBISBISATh
HEJO0CTAIOIIME WM U30BITOUHBIE JaHHBIC, BEIOMPATh 3aKOHBI U (DOPMYJIbL,
HEOOXOJMMbIE ISl pELIeHUs, NPOBOAUTH pacu€Tbl M OIEHUBATH
PEANMCTUYHOCTH MOJYUYEHHOTO 3HAUCHUS (PU3NYECKOI BEITUYUHBI;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH OMOUIU
(¢u3MUeCKX METO/OB, HCIOJb3Yysl OMHCAHUE HCCIEIOBAHUSA, BBIACISThH
npoBepsieMOe  TPENIONIOKEHUE, OLEHUBATh MPAaBUJIBHOCTh IOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pEe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMBITHI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
¢u3nuecknx CBOWCTB Tell (M3ydeHUe BTOporo 3akoHa HpioToHa, 3akoHa
COXpaHEHHUs] PHEPTuH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasiTHUKAa OT MAaccChl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTBH OT
aMIUTUTY/BI MAJIBIX KOJICOAHUM, MPSIMOJIIMHEHHOE PacpOCTpaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CHEKTpP, U3yUYEHHE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B COoOHparoien
JAUH3E, HAOIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HU3ITYyUCHUS):
CaMOCTOSITEJILHO  CcOOMpaTh yCTAaHOBKY U3 HW30BITOYHOro Habopa
000pyI0BaHUs, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, GOPMYIUPOBATH
BBIBO/IbI;

HOPOBOJIUTH NMPU HEOOXOJUMOCTHU CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAaYeHHE H3MepseMoill BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii  JTUH3bI), OOOCHOBBIBATH BBIOOp cCHOCO0a HW3MEPECHHUS
(u3MepuTenbpHOro nNpudopa);

IOPOBOJIUTh HCCIIEOBAaHUE 3aBHUCUMOCTEH (U3NYECKUX BEJIMYUH C
UCIIOJIb30BAHUEM MPSAMBIX H3MEPEHH (3aBUCUMOCTb ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JBMJKEHHHM 0€3 HadaJlbHOM CKOpPOCTH, HepHojaa
Koie0aHWii MaTeMaTUYeCKOTO MasTHHUKA OT JJIMHBI HHUTH, 3aBUCHUMOCTHU
yria OTpakeHUsi CBETa OT yrja MajJeHUsi U yrja MpEeJOMIICHUS OT yria
NajieHus): IUIAHUPOBATh HCCJIEAOBAHHME, CAaMOCTOATEIBHO COOMpATh
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YCTaHOBKY, (DHKCHPOBATh PE3yNbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3nYecKUX BEIMYMH B BUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHUSs;

MPOBOJUThL KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIWYUH (CPEIHSS
CKOPOCTb ¥ YCKOPEHHE TeJia TIPU PAaBHOYCKOPEHHOM JIBI)KCHHH, YCKOPCHUE
CBOOOJTHOTO TaJCHHS, >KECTKOCTh TPYXHUHBI, KOAIDPUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHW4YecKas padoTa M MOITHOCTh, YacTOTa W IEPUOJ
KoJIeOaHW MAaTEeMaTUYECKOTO W TPYXUHHOTO MASTHHUKOB, OINTHYCCKAs
CWJIa COOMWparoIel JMH3bI, pPaJUOAKTHUBHBIA (OH): TUIAHMPOBATH
U3MEpPEHUs, COOMpPATh SKCICPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHSTH
U3MEpPEHUs, CIeays NPEIJI0KESHHON WHCTPYKIIMH, BBIYUCIISITH 3HAUCHUE
BEJIMYHMHBI U aHAJTU3UPOBATH TOJYUCHHBIC PE3YIbTaThl C YIETOM 33 JaHHOM
MIOTPEITHOCTH U3MEPEHU;

co0JIr01aTh TIpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Jab0paTOpHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKW HW3YYCHHBIX (HU3UYECKUX MOJIEIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, TJITaHeTapHast MOJIeIb aTOMa, HyKJIOHHAs MOJIETh
aTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLHUINBI  JACHCTBUS  W3YYEHHBIX MOPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHCaHUs (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHHMH MW  HeoOXoguMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH MU3YYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX TPUOOPOB M TEXHOIOTUYECKHUX MPOIIECCOB IIPH
pemieHry  y4eOHO-TIPAKTUYECKUX  3a7a4, ONTHYECKHE CXEMBbI IS
MOCTPOCHHS N300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIe INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  HWHGOpPMAIMI0O O  MPUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUN B TIOBCETHEBHOMU
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoOopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs I COOJIIOICHUSI HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpele;

OCYIICCTBIISITh TOUCK uHpOpManuu (U3HUECKOTO COJACpKAHHUS B
WNuTepHeTe, caMoCTOSTENHHO (HOPMYTUPYS MOMCKOBBIN 3aMpoC, HAXOIUTh
MyTH OINPEACIICHUS JTOCTOBEPHOCTH TOJYYCHHOW WH(OpPMAIIUU HA OCHOBE
UMEIOIINXCS 3HAHUHA U JTOTIOTHUTEIHHBIX UCTOYHUKOB;
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MCII0JIB30BaTh MPHU BHINOJHEHUH YyYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
AUTEpaTypy PU3HUECKOro COAECPKaHUsL, CIPABOYHbBIE MAaTEPHUAIIbI, PECYPCHI
cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHpOpMAIIMK U3 HECKOJIBKUX HCTOYHHMKOB (PU3MYECKOTO COJEp KaHMS,
nyOJIMYHO MPEACTABIATh PE3YIbTaThl MPOSKTHON MIIM UCCIIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCHOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemMoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIIJICHUE TpEe3eHTalMel ¢ y4éTOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHUKOB.
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IIpakTH4eckue

DJIeKTpOHHbIe (LN (POBbHIE)

n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTsbI
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
11 ®du3surka - Hayka o0 IpUpoJe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 dusnyeckre BEININHEI 2 https://m.edsoo.ru/UDCTC8RJD
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Hroro mo pazaeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
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Pa3nen 4. JlaBinenue TBEPABIX TeJl, dKUAKOCTEH U ra3oB

34



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW

Hasnenue. [lepenaya naBneHust

4.1 TBEPABIMU TEJIAMU, KUIAKOCTIMU U 3 https://m.edsoo.ru/X0DW367P2
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1.2 TennoBsie mporecch 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro mo pazueny 28
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2.1 JIeKTprHecKue 3apsim)1 APDKCHIBIC 7 1 https://m.edsoo.ru/R4QORCT Q4
TeJIa U UX B3aUMOJICHCTBHE
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUAN TOK 20 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHbIC SBICHUS 6 15 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpOMarHuTHas WHIYKITUS https://m.edsoo.ru/7QOD8EL 15
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- 68 4 14.5
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NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pazjnen 1. Mexanuveckue siBJIeHUS
Mexanuyeckoe €HHUE U CIIOCOOBI ero
11 NAHITTCCKOT AIBIDREHIE 1 e prer 10 1 https://m.edso0.ru/CEOGHRGTL
OTIMICAHUS
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Pa3znesn 3. DileKTpOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
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AJIEKTPOMArHUTHBIE BOJTHbI
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Pa3znen 4. CBeToBbI€E IBJICHUSA
4.1 3aKOHBI paclpoOCTPAHEHUsI CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ OITHYECKUE TTPUOOPBI https://m.edsoo.ru/20WNYKRX1
4.3 PaznoxeHnue 6e10ro cBeTa B CIEKTP 2 https://m.edso0.ru/2Z5AH0DTO
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aTOMOM
5.2 CrpoeHne aTOMHOTO sijipa https://m.edsoo.ru/U3WX2R6IB
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MPOBEPSIEMBIE IPEIMETHBIE PE3YJIBTATBI OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMU S

7 KIIACC
Kon . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30oBaTe/IbHOI NIPOrpaMMbl OCHOBHOT'O
HPOBEPIEMOTO 0011ero oopa3oBaHus
pe3yJbTara
11 HCIIOJIb30BATh U3yYEHHBIE MIOHATHS
12 pasnuyath SBJIEHMUSI MO ONKUCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIHUX JAHHOE
' (buznueckoe siBICHNE
pacrno3HaBaTh MPOSBICHUE N3YUYEHHBIX (PU3NUECKUX SBJICHUI B OKPYXKAIOIIEM MUPE, B TOM YHUCIIe PU3NUECKUE SIBICHUS
1.3 B MIPUPOJIE, IPU ATOM NEPEBOAUTH MIPAKTUUECKYIO 33/1a4y B yU€OHYIO, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKH)
(bUBUYECKUX SIBICHUIN
ONMCBIBATH M3YYEHHBbIE CBOMCTBA TeN U (PU3MUYECKHE SBICHMS, MCIOJIb3Ys (PU3MUYECKHE BEIMUYUHBI, NIPU ONHUCAHUU
14 [IPAaBUIIBHO TPAKTOBaTh (PU3NYECKUH CMBICI HCHOJb3YyEMBIX BEIMYUH, MX OOO3HAYEHMS M €IMHULBI (PU3MUECKHX
' BEJIMYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILME JAHHYI0 (U3MUYECKYIO BEIMUYMHY C JPYTMMHU BEJIWYMHAMHU, CTPOUTH
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETMUYNH
15 XapaKTepu30BaTh CBOMCTBA Tell, (PU3NYECKUE SBJICHUS U IPOLECCHI, UCIOb3YS U3YYEHHBIE 3aKOHBI, IIPU ITOM J1aBaTh
' CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aMChIBATh €r0 MaTeMaTUYECKOE BhIPAKEHUE
OOBSICHATh (hU3MYECKHE SIBJICHMS, MPOLECCHl U CBOMCTBA T€Jl, B TOM YUCJIE€ U B KOHTEKCTE CUTYal[Mil MpPaKTHUKO-
1.6 OPUEHTUPOBAHHOI'O XapaKTepa: BIABIATH IPUUUHHO-CIICACTBEHHBIE CBSI3H, CTPOUTh 00bsACHEHHE U3 1 — 2 JTOrMyecKux
11aroB ¢ onopoi Ha 1 — 2 n3y4eHHbIX CBOMCTBA (PU3MUECKUX SBICHUHN, PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH
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1.7

pemaTh pacuéTHbIE 3a/1a41 B | — 2 1eiicTBUS, UCIIOJB3Ys 3aKOHBI U ()OPMYIIbI, CBS3BIBAIOIINE (PU3NYECKUE BETHUUHBIL:
Ha OCHOBE aHaJM3a YCIOBHS 33Ja4M 3alIMChIBAaTh KPATKOE YCIOBHE, MMOJICTABIATH (PU3NUYECKNE BEITHUMHBI B (DOPMYITBI
U TPOBOAUTH pPAcyY€Thl, HAXOJUTH CIPABOYHbIC JaHHBIC, HEOOXOJMMBIC JUIS PpEIICHUS 3a7ad, OIICHUBAThH

PEATUCTUYHOCTD MOJTYYCHHON (PU3UYECKON BEIIMUUHBI

1.8

pacro3HaBaTh MPOOIEMBI, KOTOPbIE MOXXHO PEHIUTH MPH HOMOIIHU (PU3HYECKUX METOJOB, B OMMCAHUH UCCIIETOBAHHS
BBIJICTISATh MPOBEPSEMOE MPENAINOJIOKEHNE (TUIOTE3Y), pa3indyarb M HHTEPIPETHUPOBATh MOJIYYEHHBIM pe3ylbTar,

HaXoaIuThb OIIIMOKHU B X0J€ Oo1bITa, A€J1aTb BbIBOJbI 11O €T0 pE3yjibTaTaM

1.9

MPOBOJUTH OMNBITHl MO HAOMIOMEHUIO (PU3NYECKUX SBICHUM WM (U3HUYECKHUX CBOMCTB Tell: (HOpMyIUpOBaTh
MPOBEPSIEMBIE MPEOIOKEHUS, COOUPATh YCTAHOBKY M3 MPEIOKEHHOTO 000PYyA0BaHUSs, 3aMUCHIBATh X0/ OIBITA U

(hopMyIpOBaThH BBIBOIBI

1.10

BBINIOJIHATE MPAMBIC U3MEPCHHA C HUCIIOJB30BAHHEM aHAJIOIOBBIX U HI/I(i)pOBI)IX HpI/I60pOB, 3allUChIBATh IIOKa3aHUs

MPUOOPOB € YIETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHHIA

1.11

MIPOBOJUTH HCCIEAOBAHUE 3aBHUCUMOCTH OJHOW (DM3MUECKON BETUYMHBI OT APYroil C HCIOJIb30BAHMEM MPSMBIX
M3MEpEeHul, y4acTBOBaTh B IJIAHUPOBAHUU Y4E€OHOTO MCCIEA0BAaHUSA, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHUS,
cienys MpeaygoKeHHOMY IUIaHy, (MKCHPOBATh Pe3yJbTaThl MOJYYEeHHON 3aBUCHMOCTH (PU3MUECKUX BEJIMYUH B BUJE

IPCAT0KCHHBIX Ta6J'II/II_[ u Fpa(bI/IKOB, ACJIaTh BBIBOJBI 110 PE3yjIbTaTaM HUCCICA0BaHNA

1.12

IIPOBOANTE KOCBCHHBIC HN3MCPCHUSA (1)I/ISI/ILIGCKI/IX BCIIMYHKH, CICAyA Hp@I[J'IO)KCHHOfI HWHCTPYKIHH: IIPU BBINIOJIHCHUN

H3MepeHHI>i CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCJIATH 3HAYCHUC HCKOMOM BEJIMYHUHBI

1.13

coOiroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTH MpU paboTe ¢ 1abopaTopHbIM 000 pYAOBaHHEM

1.14

YKa3bIBATh ITPUHIUIIBL HeﬁCTBHH HpI/I60pOB U TCXHHUYCCKHX YCTPOﬁCTB, XapaKTCPU30BaThb IMPHUHIUIIbLI JiecTBUS
HU3YUCHHBIX HpHGOpOB N TCXHHUYCCKHUX YCTpOﬁCTB C NOMOIIBKO HX ONUCAHUA, HCIIOJIB3YSA 3HAHHUA O CBOMCTBAX

(I)I/ISI/ILIGCKI/IX SIBIICHUI U HCO6XOI[I/IMBIC (I)I/ISI/I‘IGCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTH
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1.15

MPUBOANUTH MPUMEPHI (HAXOAUTh HHPOPMAIIUIO O MPUMEpax) MPaKTUYECKOTO MCIIOJIb30BaHMs (DU3NYECKUX 3HAHUH B
MOBCETHEBHOM JKM3HM s oOecredeHuss O€30MacHOCTH MpH oOpameHuH ¢ OpubopaMu M TEXHUYECKUMU

YCTPOMCTBaMHM, COXPAHEHUS 3J0POBbs U COOIIIOJCHUSI HOPM SKOJIOTUYECKOT0 MOBEICHUS B OKPYKAIOLIEH cpele

1.16

OCYIICCTBJIATDH OT60p HCTOYHHUKOB I/IH(l)OpMaIII/II/I B C€TH I/IHTepHeT B COOTBCTCTBUM C 3alaHHBIM IIOMCKOBBIM 3aIIPpOCOM,
Ha OCHOBC HMCIOHIHUXCA 3HAaHUM H HYTGM CpaBHCHHA PA3JIMYHBIX MCTOYHHUKOB BBIACIIATH I/IH(bOpMaIII/IIO, KOTOpasa

SIBJISIETCS TPOTUBOPEUMBOM UM MOKET OBITh HEOCTOBEPHOM

1.17

WCI0JIb30BAaTh MPU BBIMOJIHEHWN Y4YE€OHBIX 33JlaHMN HAYYHOIOMYJSIPHYIO JIUTEPATypy (U3NYECKOTO COAEp KaHMs,
CIpaBOYHBIE MaTepHalIbl, pecypchl ceTh VHTepHeT, BiIaieTh npuéMaMi KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus

WH(POpPMAIIUK U3 OJTHON 3HAKOBOW CUCTEMBI B PYTYIO

1.18

co37aBaTh COOCTBEHHBbIE KpaTKUE MHCbMEHHBIE U YCTHBIE COOOILIEHUS Ha OCHOBE 2 — 3 MCTOYHUKOB MH(pOpManuu
(bu3MUECKOTO COIeP KaHUSL, B TOM YUCIIE ITYOJUYHO JIENIaTh KPaTKUE COOOIIEHNUS O pe3yIbTaTax IPOEKTOB MU YU4EOHBIX
HCCIIEIOBAaHUM, IPU 3TOM I'PaMOTHO HCIIOJIb30BAaTh U3yUEHHBIH MOHATUIHBIN anmapaT Kypca (QU3UKH, COIPOBOXK/IATh

BBICTYIUICHUE MTpe3eHTaIeH

1.19

MPU BBITIOJTHEHUU YYE€OHBIX MPOEKTOB W MCCIEIOBAHUN paclpeAeiiaTh O0O0S3aHHOCTH B TPYIE B COOTBETCTBHH C
MOCTaBIIEHHBIMH 3aJa4aMU, CIECIUTD 32 BBIMOJHEHUEM I1aHa JIEHCTBUI, afeKBaTHO OLEHUBATh COOCTBEHHEIN BKIAI B

ACATCIIBHOCTD I'PYIIIIEI, BEICTpAaUBaTh KOMMYHHUKATHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBas MHCHUC OKPYXKarOIIUX
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8 KUIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOT'O
HPOBEPIEMOTO 0011ero oopa3oBaHus
pe3yJbTara
11 HCIIOJIb30BATh IIOHATHS
1 pasnuyath SBJIEHUS MO ONMMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JIAHHOE
' (uznueckoe siBIeHNE
pacrno3HaBaTh IPOSBICHUE N3YYEHHBIX (PU3UUECKUX SBJICHUI B OKPYXKaIOIIEM MUPE, B TOM YUCIIe PU3NUECKUE SIBICHUS
1.3 B MIPUPOJIE, IPU ATOM NEPEBOAUTH MIPAKTUUECKYIO 3a/1auy B yUeOHYIO, BBIJIENATh CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH )
(bMBUYEeCKUX SIBICHUIN
OTHCHIBAaTh M3y4EHHbIE CBOICTBa Tel U (PU3MUYECKUE SBICHUS, MUCIOJB3YS (PU3NYECKHE BEJIWYUHBI, MPU OMHUCAHUU
14 MIPABUIILHO TPAKTOBATh (PU3UUYECKUNA CMBICI HCIIOJIb3YEMBbIX BEIUUMH, 0003HAYEHUS U €IMHULIBI (PU3NUECKUX BETNYHH,
' HaxoauTh (OPMYIbI, CBS3BIBAIOLINE JAaHHYIO (U3NYECKYI0 BEJIMYMHY C JPYTUMHU BEIWYMHAMU, CTPOUTH Ipaduku
U3YyUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUYUH
15 XapaKTepu30BaTh CBOMCTBA Tell, (PU3NYECKUE ABJICHUS U MPOLIECCHI, UCIOIb3YsI U3yUEHHbIE 3aKOHBI, IPH 3TOM JaBaTh
' CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMChIBATh €r0 MAaTEMaTUYECKOE BbIPAKEHUE
OOBSICHATh (PU3UYECKUE IIPOLECChl W CBOMCTBA TeJ, B TOM YHCIE€ M B KOHTEKCTE CHUTyallMi IPaKTUKO-
1.6 OPUEHTUPOBAHHOI'O XapaKTepa: BhIABIIATH IPUUUHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTh 00bsACHEHHE U3 1 — 2 JTOrMyecKux
11aroB ¢ NOMOIIBI0 1 — 2 M3ydeHHBIX CBOIMCTBA (PU3NYECKUX SBICHUH, (PU3NUYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH
17 pelaTh pacuéTHbIE 3a/1a4u B 2 — 3 NefCTBUS, UCIIOb3Ys 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOLINE (DU3UYECKHE BEJIUYUHBIL:
' Ha OCHOBE aHajiu3a YCIOBMs 3a/laud 3allMChIBaTh KPAaTKOE YCIOBHE, BBIABIIATH HEIOCTATOK JAHHBIX Ul PELICHMS
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3aJaud, BBIOMpATh 3aKOHBI M (OPMYNbI, HEOOXOAMMBIE ISl €€ PpEIICHUS, MPOBOAUTH PacuéTbl U CpPAaBHUBAThH

IMOJIYYCHHOC 3HAYCHHUC (1)I/I3I/I‘-IGCKOf/'I BCJINYHHBI C U3BCCTHBIMU JaHHBIMU

1.8

pacrio3HaBaTb HpO6JIeMI)I, KOTOPBIC MOXKHO PpCHIUTL IIPpU ITOMOIOHU (1)I/I3I/I‘~I€CKI/IX MCTOAOB, HCIIOJB3YSA OIMMCAHUC
HUCCIICA0BaHWsA, BBIICIATL IIPOBCPACMOC TMPCANOJIOKCHUC, OLCHHUBATH IMPABUIBHOCTL IIOPAJKa IMMPOBCACHUA

HUCCICO0OBaHMsA, ACJIaTh BBIBO/IbI

1.9

MPOBOJUTH OMNBITHl MO0 HAOMIOMEHUI0O (PU3UUYECKUX SBICHUM WM (U3HUYECKHUX CBOMCTB Tell: (HOpMYyIUpOBaTh
MIPOBEPSIEMBIE TIPEANOJIOKEHUSI, COOMPATh YCTAaHOBKY U3 MPEI0KEHHOTO 00OpYIOBaHMS, OMUCKIBATh XOJ1 OIbBITa U

(hopmMyIMpOBaTh BHIBOIBI

1.10

BBINIOJIHATE MPAMBIC U3MEPCHHUA C HUCIIOJIB30BAHHMEM aHaJIOTOBBIX HpI/I60p0B U OaT4YnuKOB (1)I/ISI/IT-IGCKI/IX BCJINYNH,

CpPaBHUBATH PE3YNIbTATHl U3MEPEHUH C YIETOM 3aJaHHON aOCOTIOTHOM MOTPEIIHOCTH

1.11

MPOBOJUTH HCCIEAOBAHNWE 3aBHUCUMOCTH OJHOW (PU3MYECKON BETUYMHBI OT JPYroil C HCIOJIb30BAHMEM MPSMBIX
W3MEpEeHUl: MIaHUpOBaTh MCCIENOBaHKHE, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIeNysl MPeI0KEHHOMY
aHy, (UKCUPOBATh PE3YyNbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHUJIE TaOdMI M TpaduKoOB, NenaTh BBIBOIBI IO

pE3yiabTaTaM HCCICI0BAHUA

1.12

MIPOBOJUTH KOCBEHHbIE M3MEPEHUS (PU3NUYECKUX BEJIMYUH: INIAHUPOBATH U3MEPEHHUS, COOMPATh SKCIIEPUMEHTAIBHYIO

YCTaHOBKY, CJICAyA HpCI[J'IO)KCHHOfI HHCTPYKIHH, U BBIYUCJIATh 3HAUYCHNUEC BEJIMYUHBI

1.13

co0Jr01aTh MpaBHUJIa TEXHUKK 0€3011aCHOCTH IpH paboTe ¢ 1abopaTopHbIM 000pyA0BaHUEM

1.14

XapaKTCPHU30BaATh IMPHUHIUIIBI ,HCfICTBHH HN3Yy4YCHHBIX HpI/I60pOB N TCXHUYCCKUX YCTPOI;'ICTB C OHO];)Oﬁ Ha UX OIIMCAaHWH:,

HCIIOJIb3YA 3HAHUS O CBOMCTBax Q)HSH‘IGCKI/IX SIBJICHUH U H606XOI[I/IMBIC (1)I/ISI/IIIGCKI/IG 3aKOHOMCPHOCTH

1.15

Paciio3HaBaThb MMPOCTBIC TCXHUYCCKHUC YCTPOﬁCTBa H U3MCPUTCIIbHBIC HpI/I60pr 0 CXEMaM U CXEMATUYHBIM PUCYHKaM,
COCTABJIATDb CXCMbI JICKTPUYCCKUX ueneﬁ C IIOCJICAOBATCIbHBIM U TAPaJJICJIbHBIM COCAMHCHUCM 2JICMCHTOB, pa3jindyas

YCJIOBHBIC 0003HaYCHHS SJIEMCHTOB QJICKTPUYICCKUX 1emnen
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1.16

MPUBOANUTH MPUMEPHI (HAXOAUTh HHPOPMAIIUIO O MPUMEpax) MPaKTUYECKOTO MCIIOJIb30BaHMs (DU3NYECKUX 3HAHUH B
MOBCETHEBHOM JKM3HM s oOecredeHuss O€30MacHOCTH MpH oOpameHuH ¢ OpubopaMu M TEXHUYECKUMU

YCTPONCTBAMHM, COXPAHEHUS 3J0POBbs U COOIIOAECHUS HOPM KOJIOTHYECKOT0 IOBEACHUS B OKPYXKaIOLIEH cpeie

1.17

OCYIIIECTBIIATh OUCK MH(pOopManmu (PU3HIECKOTO COoJiepKaHus B ceT VIHTEpHET, Ha OCHOBE MMEIOIIUXCS 3HAHUU U
MyTéM CpPaBHEHHMSI JIOTIOJTHUTEILHBIX HCTOYHUKOB BBIICIATH HHPOPMAIIHIO, KOTOPAsk SBJSETCS MPOTUBOPCUNBOMN HITH

MOXET OBITh HEJIOCTOBEPHOM

1.18

WCII0JIb30BATh IMPHU BBINOJHEHUH YYEOHBIX 33JaHMN HAyYHO-TIOMYJSPHYIO JINTEpaTypy (PU3MUECKOro CoAep KaHMs,
CIpaBOYHBIE MaTEpHaJIbl, pecypchl ceTu MHTepHeT; BiIaseTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, PeoOpa3oBaHuUs

“H(pOpMAIIUU U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE W KpaTKWE YCTHBIE cooOmeHus, o0o0mas uHGOPMAIMI0 W3 HECKOJIBKUX
HWCTOYHUKOB (DU3MYECKOTO COJEp)KaHMs, B TOM YHCJIE€ MYyOJUYHO TMPEACTABIATH PE3YIbTaThl MPOCKTHOW WIH
HCCIIEIOBATENBCKON JIEATEIIbHOCTH, MPU 3TOM TIPAMOTHO HCIOJb30BaTh W3YYEHHBIM MOHATUHHBIA ammapar Kypca

(bu3MKH, COTPOBOXK/IATh BRICTYIIJICHUE MPE3eHTalluei

1.20

MIPH BBITIOJIHEHUHU Y4€OHBIX IPOEKTOB U UCCIIEOBAHUN (DU3MUECKUX MPOIIECCOB paclpeAesTh 00I3aHHOCTH B TpYIIe
B COOTBETCTBUM C MOCTAaBJICHHBIMH 3aJladaMHU, CIEAUTH 32 BBITIOJHEHHEM IUIaHA JEUCTBUH U KOPPEKTHUPOBATH €TO,
aJIecKBaTHO OIIGHUBAaThb COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb TPYIbI, BBICTPaWBaTh KOMMYHUKAaTHBHOE

B3aHMOHeﬁCTBHe, IIPOSABJIASA TOTOBHOCTH paspeliaTh KOH(bJ'II/IKTI)I
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9 KVIACC

Kon IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl OCHOBHOTO
HPOBEPIEMOTO 0011ero oopa3oBaHus
pe3yJabTara
1.1 HCMOJIb30BATh U3YUEHHBIE TOHATHUS
1 pasznuuaTh SBJICHHS MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE
' (buzuveckoe sBJICHNE
pacro3HaBaTh MPOSIBJICHUE W3YYCHHBIX (PU3UUYECKHUX SIBJICHUW B OKPYXKAIOIIEM MHUpPE, B TOM 4uce (puanyeckue
1.3 SIBJICHHS B TIPUPOJIC, TIPH STOM MEPEBOAUTH MPAKTUUYECKYIO 3a71a4y B YU€OHYI0, BBIJICIATh CYIIECTBEHHBIE CBONCTBA
(npu3HaKyM) pU3NUECKUX SIBICHUM
OTIMCHIBATh M3yYCHHBIC CBOMCTBA TeN U (PU3MUECKHE SBICHUS, WCTIONIB3YS (PH3NUECKUE BEIUYHHBI, PU OMUCAHUU
14 MPaBWJILHO TPAKTOBAaTh (PU3MYECKHH CMBICT HCMOJB3YEMbIX BEIIMYWH, OOO03HAUCHUS W EAUHUIBI (PHU3UUECKUX
' BEJIMYWH, HaXOJUTh (DOPMYIIBI, CBS3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEJIMUMHY C IPYTHUMH BEIHMYMHAMH, CTPOUTH
rpaduKi U3y4eHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUIHH
15 XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3UUYECCKUE SBJICHUS U ITPOIIECCHI, HCTIOIbB3YS N3YYCHHBIC 3aKOHBI, IIPH ATOM JaBaTh
' CJIOBECHYIO (JOPMYITHMPOBKY 3aKOHA W 3alMUCHIBATh €r0 MATEMATHYECKOE BBIPAKEHUE
OOBACHATh (PU3MYECKHUE TPOLECCHl W CBOMCTBA TEJI, B TOM 4YHCI€ M B KOHTEKCTE CHUTYyallMd IPaKTHUKO-
16 OPHEHTHPOBAHHOTO XapaKTepa: BBISBIATh NPUUYUHHO-CIICJACTBEHHBIC CBS3HM, CTPOUTh OOBACHEHHE M3 2 — 3
' JIOTUYECKUX IIIaroB C MOMOIIbI0 2 — 3 HM3YYEHHBIX CBOMCTBA (PU3UYECKHX SBICHHUH, (PU3NUYECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH
17 pemarh pacu€THble 3aJa4dl (OMUpPAIOIIMECs HAa cHUCTeMy M3 2 — 3 ypaBHEHHI), UCHOJB3YS 3aKOHBI U (OPMYIIbL,
' CBsI3BIBAOININE (PU3UYECKIE BEJTMUMHBI: HA OCHOBE aHANIM3a YCIOBHS 3a/1a4H 3alUChIBAaTh KPATKOE YCIOBHE, BBISIBIISIT
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HE/IOCTAIOIINE WIN U30BITOUHBIEC TaHHBIE, BRIOMPATh 3aKOHBI M (POPMYIIBI, HEOOXOIUMBIE Ul PELICHHs, TIPOBOJUTD

pvaéTm 1 OLCHUBATDH PCAITMCTUYIHOCTD INOJTYUCHHOI'O 3HAYCHUSA (bHSI/I‘ICCKOfI BCIINYHHBI

1.8

pacCro3HaBaTb HpO6JIeMI)I, KOTOPBIC MOXXHO PCIIUTH IIPW IIOMOIIH (1)I/I3I/I‘ICCKI/IX MCTOZOB, HCIHOJIB3Yysd OIMCAaHUC
HCCIICAOBAHMA, BBIACIATE IMPOBEPACMOC TMPCAIOJIOKCHHUC, OLCHHUBATH IMPABWIBHOCTL IOpAAKa IIPOBCACHUA

HCCIICAOBAaHM, ACIaTh BBIBO/AbI, MHTCPIIPCTUPOBATL PC3YJIbTAThI H&6JHO[I€HI/II>1 " OIIBITOB

1.9

MIPOBOJUTH OTBITHI 0 HAOIIOAEHUIO (PU3NUYECKUX SIBJICHUHN WM (PU3HMUECKUX CBOMCTB TEJ: CAMOCTOSITEIbHO COOMpPaTh
YCTaHOBKY U3 M30BITOYHOrO Habopa 00OpyHdOBaHMS, ONMCHIBATH XOJ OMNBITa U €ro pe3ylbTaThl, (HOpMYIHpPOBATH

BBIBO/IbI

1.10

MIPOBOJIUTH MPU HEOOXOJUMOCTH CEPUIO TIPSMBIX U3MEPEHHH, OTIPEACIISAS CpeIHee 3HAUCHHIE H3MEPSIEMON BETUINHBI
(bokycHOe paccTossHUE coOuparomeld JHH3bI), 0OOCHOBBIBATH BBHIOOP cCrOC0o0a W3MEpeHHsS (M3MEPHUTEIHHOTO

npudopa)

1.11

MPOBOJIUTHh HCCJICAOBAHUE 3aBUCUMOCTEH (PH3UYECKUX BEIWYUH C HCIOJB30BAHUEM TNPSIMBIX HW3MEPEHUM:
IUIAaHUPOBATh HCCIEAOBAaHUE, CAMOCTOSITEIBHO COOMpaTh YCTaHOBKY, (UKCHUPOBATH pPe3yiabTaThl IOJIY4YEHHOM

3aBUCHMOCTHU (1)I/ISI/I‘ICCKI/IX BCJIIMYHH B BUJC Ta6J'II/IHI/I Fpa(bI/IKOB, JCJIaTh BBIBOJBI 110 PE3yIbTaTaM HCCICI0BaHUA

1.12

MIPOBOJUTH KOCBEHHbIE U3MEPEHHUs (PU3MUECKUX BETUYHH: IJIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIbHYIO
YCTaHOBKY M BBINOJHATH W3MEPEHUS, CIeqys NPEUIOKEHHOW WHCTPYKIMH, BBIYUCIATH 3HAYCHHE BEIWYUHBI U

aHAJIM3UPOBATH MOJTYUYECHHBIE PE3YJIbTAThl C YUETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHUN

1.13

co0Jr01aTh MpaBmUiia TEXHUKU 0€30TIaCHOCTH MpH padboTe ¢ 1abopaTopHbIM 000pyI0BaHHEM

1.14

pa3jindaTb OCHOBHBIC ITPU3HAKU U3YYCHHBIX (1)H3H‘{CCKI/IX MOJICICH: MaTCpHajibHad TO4YKaA, a0COJIFOTHO TBépI[OG TCIO,

TOYECUHBIM UCTOYHUK CBCTa, JIY4, TOHKAA JIMH34a, INIAHCTApHAaA MOJCJIb aTOMA, HYKJIIOHHAA MOJCJIb ATOMHOTI'O AApa

1.15

XapaKTCPHU30BaTh IIPUHIUIIbLI HeﬁCTBHH N3YYCHHBIX HpI/I60pOB U TCXHUYCCKUX YCTpOﬁCTB C OHOpOﬁ Ha uX OIIMCAaHM,

HCIIOJIb3YA 3HAHUS O CBOMCTBaxX (1)I/I3I/I‘IeCKI/IX SIBJICHUH U HCO6XOI[I/IMBIC (I)I/I3I/IIIGCKI/IG 3aKOHOMCPHOCTHU
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1.16

UCIOJIb30BATh CXEMbI U CXEMaTHUHbIC PUCYHKH M3YUYEHHBIX TEXHHUECKUX YCTPOMCTB, M3MEPUTEIHHBIX MPHUOOPOB U
TEXHOJIOTUYECKUX TPOLECCOB MPH PEHICHUH Y4eOHO-MPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI Uil MOCTPOCHHS

M300paXeHUH B INIOCKOM 3epKaJie ¥ COOMpArONIeH TUH3e

1.17

MPUBOAMTH MPUMEPHI (HAXOAUTh HHPOPMAIIUIO O TPUMEPAX) MPAKTHYECKOTO NCIIOIB30BaHUS (PU3NIECKUX 3HAHUHN B
MOBCETHEBHON KM3HHM Il oOecriedeHruss O€30MacHOCTH MpH OOpalleHud ¢ NpuOOpaMH H TEXHUYECKUMU

YCTPONCTBAMH, COXPAaHEHHUS 3/I0POBbsI U COOIIIOAECHUS HOPM SKOJIOTHYECKOTO MOBEICHHS B OKPYKAIOLIeH cpefe

1.18

OCYILIECTBIISATh MOUCK MHPOpPMAIMK (PU3UUECKOTO cozepkaHus B ceTu MHTepHeT, camocToATenbHO (GOopMyaupys
MTOMCKOBBIN 3aIIPOC, HAXOAUTH IyTH ONPEeNEeHUs JOCTOBEPHOCTH NOJyYEHHOW HHPOPMAIIMHM HAa OCHOBE UMEIOLITUXCS

3HAHUU U JOITOJIHUTEIBbHBIX HCTOYHUKOB

1.19

WCIIOJIb30BATh NP BHINOJHEHUH YYeOHBIX 33/JlaHUi HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy (U3NYECKOTO COAEP KAHMUS,
CIpaBOYHBIE MaTepuabl, pecypchl ceTu HTepHeT; BinaaeTh NpuéMaMu KOHCTIEKTUPOBAaHUSI TEKCTa, MPeoOpa3oBaHUs

WH(POpPMAIIUK U3 OJTHON 3HAKOBOW CUCTEMBI B PYTYIO

1.20

co3/aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(OPMAIMK U3 HECKOJIbKUX UCTOUYHUKOB
(bu3nuecKoro coaep)kaHus, MyOJMYHO TPEACTABIATH pe3yabTaThl IMPOEKTHOM WM  HCCIeI0BaTENbCKON
JEeSITeIbHOCTH, TPU ATOM TPAaMOTHO HMCIIOJIb30BaTh U3yUEHHBIN MOHATHIHBIN anmapar u3y4aeMoro pasena (pUu3nKu u

COMPOBOXKATh BBHICTYIUICHHUE MTPEe3eHTAIMel ¢ y4ETOM 0COOEHHOCTEHN ayIUTOPUH CBEPCTHUKOB

1.21

IIpH BBITIOJIHCHUH y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,I[OBaHI/Iﬁ (bHSPIquKI/IX IIpoueCCOB pacCpCaAcIATb 00s3aHHOCTH B Tpymie
B COOTBETCTBHUHU C IIOCTABJICHHBIMH 3aJadaMiu, CJICAUTH 3a BBIIIOJJHCHHUEM IlJIaHa ,HCfICTBHfI U KOPPEKTHUPOBATH €TI0,
aZICKBATHO OILICHHMBAThH COOCTBEHHBIN BKJIax B JCATCIIBHOCTL TPYIIIbI, BbICTpAMBATL KOMMYHUKATHBHOC

BSaHMOHeﬁCTBHC, MMpOoABJIAA TOTOBHOCTDL pa3pCllaTb KOH(bJ'II/IKTbI
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IPOBEPAEMBIE JIEMEHTBI COAEP/KAHUSA

7 KUIIACC

Kox
pasjaena

Kon
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IIOBHAHUU OKPYXAIOIIETO MHUPA

11

®dusuka — Hayka O IpuUpoAe. SIBIEHHS NPUPOIBIL.
@u3nyecKue SBJICHHS: MEXaHUYECKUE, TEIUIOBBIE,

OJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®uznyeckue BeauuuHbBL. M3mepeHue (duznueckux
BenmuuuH. ®usmyeckue npubopsl. I[lorpemHocTh

n3MepeHnil. MexayHapoHas CUCTEMA €IUHUIL

1.3

EcTtecTBeHHOHayUHBIN METOJ] MO3HAHUS: HAOIIOICHHE,
MTOCTAHOBKA HAYYHOT'O BONPOCA, BBIABUKEHHUE TUIIOTES,
SKCIIEPUMEHT 10 TIPOBEPKE THIIOTE3, OOBICHEHHE

HaAOJIFOTAEMOT0 ABJIEHUSA

1.4

Onucanne PU3NYECKUX SBJICHUM C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckne paboOTHI:
N3Mepenne paccTosTHUIM.
N3mepenne 00bEMa )KUAKOCTH B TBEPIIOTO Tea.
Ornpenenenue pa3MepoB MAJIbIX TEJ.
N3mepenue TEMIIepaTypbl pu MTOMOIIIH

KUAKOCTHOI'O TEPMOMETPA U AaTYHUKA TEMIIEPATYpPhbL

INEPBOHAYAJIbHBIE CBEJEHMA O CTPOEHNU BEIIECTBA

2.1

CTpOGHI/Ie BCIICCTBA: AaTOMbI M MOJICKYJIbI, HX
pasMECpPHhI. OHLITLI, AOKa3bIBAOMKUEC JUCKPETHOC CTPOCHUC

BCIICCTBA

2.2

JBuxenne wyactuil BemiecTBa. CBs3b CKOPOCTH
JIBWKEHHUSI 4YacTULl C Temmeparypod. bBpoyHoBckoe

IBIOKeHue, T dy3us

2.3

BzauMopelicTBue 4yacTUIl BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHUC

2.4

Al"pel"aTHBIe COCTOsIHU BCHICCTBA: CTPOCHUEC I'a30B,

KUAKOCTeH U TBEPABIX  (KPUCTAUIMYECKHUX)  Tel.
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BzauMocBs3b MCXKIY CBOMCTBaMH BCHICCTB B pa3HbIX

arpCraTHblX COCTOSAHHUAX MW KX ATOMHO-MOJICKYJISAPHBIM

CTpPOCHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTnueckue pabOThI:
Onenka jauaMerpa aromMa METOJAOM pAlIOB  (C
UCTIOJIb30BaHueM (oTorpaduii).
2.6 OnpIThl IO HAONIONEHUIO TEIMJIOBOIO PACHIMPEHUS

ra3os.
OnpiThl 10 OOHapyXeHHIO  JEHCTBUS  CHJ

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBUKECHUE. PaBHoMepHOE 51
' HEpPaBHOMEPHOE JIBIKCHHE
3.9 Cxopoctb. CpenHsAsi CKOPOCTh NP HEPABHOMEPHOM
' IBIKeHUH. Pacuér myTu v BpeMEeHH JIBYKCHHS
SBnenne nHepuuu. 3aKOH MHEpLMU. B3anmonaeicTeue
3.3 T€J KaK MPUYMHA U3MEHEHUS! CKOPOCTH JABUKEHUS TEJl.
Macca kak Mepa HHEpTHOCTH Tena
34 IImotHOCTE BemiectBa. CBA3L IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYN B eIMHUIE 00bEMa BellecTBa
3.5 Cuila Kak XapaKTepUCTHUKA B3aUMOJICUCTBUS Tell
35 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOILBIO JUHAMOMETPA
37 SIBnenue taroteHus u cuia tskectd. Cua TsHKECTH
' Ha Apyrux miaHerax. Bec rena. Heecomocth
38 Cuna Tpenusi. TpeHHE CKONBXKEHHUS U TPEHHE MOKOS.
' Tpenue B npupoJe U TEXHUKE
39 CnoxeHue cuil, HalpaBJICHHBIX MO OJHOW IPSIMOM.
. PaBHOzelicTBYIOIIAs CHIT
[IpakTuueckue pabOTHI:
3.10 OrnpezneneHne CKOPOCTH PABHOMEPHOTO JIBUYKEHUS

(mapmca B JXHUAKOCTH, MOICIHU IJICKTPUUCCKOTO

aBTOMOOWNISE W Tak pganee). OmpeneneHue CpeaHei
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CKOPOCTH CKOJIbXEHHs Opycka WM [IapuKa [0
HAKJIOHHON 1uiockocTH. OrnpeneneHue IMIOTHOCTH
TBEPAOrO  Tela. OnpIThl,  JEMOHCTPUPYIOIINE
3aBHCHUMOCTH pacTshKEeHUs (aedopMaryn) IpyXUHBI OT
OPWIOKEHHOW cuiibl. OIBITHI, JIEMOHCTPUPYIOLIHNE
3aBUCUMOCTD CHJIbI TPEHHS CKOJIBKEHMSI OT Beca Tena U

XapakTepa COIPUKACAIOIIUXCS TOBEPXHOCTEN

dusnyeckne SIBJICHUS B mpupoac: NpuMEpbl ABUXKCHHUSA C

3.11 Pa3IMYHBIMUA CKOPOCTSIMH B )KUBOM U HEKUBOM IIPUPOJE,
NIeWICTBUE CUITBI TPEHUS B TIPUPOJIE U TEXHHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH

TABJIEHME TBEP/BIX TEJI, )KUKOCTEI 1 TA30B

Hasnenue tBEpmoro Tema. CrnocoObl YMEHBIICHUS U

41 YBEIIMYCHUS JTaBIICHUS
42 JlaBnenwe raza. 3aBUCHUMOCTH JaBJICHUS Tra3a oOT
' 00bEMa, TeMIepaTypbl
43 [Tepenaua naBieHust TBEPABIMU TEIIAMH, KUIAKOCTIMHU U
' razamu. 3axkoH Ilackans. ITHeBMaTHdeckue MalImHbI
3aBUCHMOCTh JIaBJICHUS JKHJAKOCTH OT TJIYOWHBI.
4.4 ['uppocraTuveckuit napajokc. Cooormarormecs
cocynsl. ['mapaBnudeckrue MeXaHU3Mbl
Atmocepa 3emau u  armocdepHoe  JaBIICHHE.
[Ipy4urHBI  CYIIECTBOBAHHMS BO3AYIIHOW 00O0JIOYKH
4.5 3emutn. OmnbIT Toppuyernu. 3aBUCUMOCTD
aTMOC(epHOT0 JaBlieHUS OT BBICOTHI HAJl YPOBHEM
MOps
r H3mepenue atmocdepHoro nasieHus. [IpuGopsr s
. HU3MEPEHHS aTMOC(EPHOTO JIaBICHUS
JelicTBre KUIAKOCTH M ra3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BelTankuBaromias (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
4.9 [IpakTuyeckue paboOTHI:
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HccnenoBanue 3aBUCHMMOCTH Beca Tella B BOJE OT
00béMa TOTPYKEHHOW B IKHJIKOCTh 4YacTH TeJa.
Omnpenenenre BBITAJIKUBAOLIEH CHIIbI, JAEHCTBYIOLIEH
Ha Telo, MNOrpykK€HHOe B KUAKOCTb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CUJIbL, JEHCTBYIOLIEH
Ha TEJNO B JKUIKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPUPYIOLIME 3aBUCUMOCTb  BBITAIKUBAIOIIEH
CHUJIBI, JICHCTBYIOILIEH Ha TEJNO B JKUJIKOCTH, OT 00bEMaA
NOTPYKEHHOU B KUIAKOCTh YaCTH TEJA U OT INIOTHOCTH
xkuakoctu.  KoHcTpywpoBanue — apeomeTrpa  WIM
KOHCTPYHPOBAaHHE JIOJKM U  OINpelesneHue  eé

Irpy30N0AbEMHOCTH

dusnueckue SIBJICHU S B nmpupoae: BJIUSTHUEC

4.10 aTMOC(EepHOro JaBJIEHWS Ha JKUBOM OpraHusM,
TJIaBaHuEe PhIO
TexHuyeckne ycTpoHCTBa: COOOIIAIOIIMECS COCYIBI,
a1l YCTPOMCTBO BOJIOMPOBOJA, THAPABIMYECKUN Mpecc,

MaHOMETp, OapoMeTp, BEICOTOMEp, TIOPITHEBOW HACOC,

apeomeTp

PABOTA, MOITHOCTD, DHEPT' U

5.1 Mexanudeckast pabora
5.2 MexaHnuyeckasi MOIIHOCTb
£ 3 [IpocThle MEXaHWU3MBI: pblyar, OJOK, HaKJIOHHAsS
' IUIOCKOCTh. [IpaBmito paBHOBECHSI pbryara
5.4 [IpumeHenue npaBuia paBHOBECHS pblyara K OJI0Ky
«3onotoe  mpaBwio»  MexaHuku. KoadpdumueHt
55 MOJIE3HOTO  JICMCTBHUS ~ MeXaHu3MoB.  [Ipocteie
MEXaHU3MbI B OBITY U TEXHUKE
5.6 [ToTeHnmanpHas JHEPTUU TeNa, MOJHATOTO HaJ 3eMIEH
5.7 Kunernueckas sHeprus
£ g [Tonnast MexaHuueckasi YHeprusl. 3aKOH U3MEHEHUS U
. COXpaHEHMs MEXaHUYECKOH 3Hepruu
5.9 [IpakTuyeckue paboOTHI:
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Omnpenenenue  pabOTBI  CWJIBI  TPEHHUA  TIPH
PaBHOMCPHOM  AIBUIKCHHUU TCJIa 11O I‘OpI/I3OHTaJIbHOI71
nosepxHoctu.  Mccienosanue — yCllOBUH — paBHOBECHS
ppruara. M3mepenne KIIJI HaKIOHHOM IUIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKO SHEPTUU

dusnyeckre SIBICHUS B npupoac: pbHaru B TECJIC

5.10
YeJoBeKa
TexHuyeckue yCTpOMCTBA: pblyar, MOABMKHBIA H
5.11 HEMOBUKHBIM OJIOKH, HAKIIOHHASI INTIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
pasiena 3JIeMeHTa
TEITJIOBBIE SABJIEHU S
OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KUHETHYECKOM
6.1 TEOpUU CTpPOEHHUs BemlecTBa. Macca U pa3Mmepbl
' Mosiekyl.  OmbIThl, TMOATBEPXKAAIONINE OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKUHETHUECKON TEOPUH
Mopnenu TBEPAOTO, KUAKOTO U razoo0pa3HOro
6.2 cocTostHuH BemiecTBa. Kpucrammuyeckue u aMopgHbIe
Tena
OObsicHEHNE CBOMCTB T'a30B, JKUJIKOCTEH U TBEPIBIX TEI
0 6.3 HA OCHOBE TMOJOXEHHH MOJEKYIIPHOKMHETHUECKON
Teopuu
6.4 CMauuBaHue U KanWUISIPHbBIC SIBJICHUS
6.5 TemnaoBoe pacIMpeHHE U CKATHE
6.6 Temnepatypa. CBs3pb TeMmmeparypbl CO CKOPOCTBIO
. TEIJIOBOTO JABM)KEHHUS YaCTHII
Buyrpennsis ~ sHeprusi. CrocoObl  M3MEHEHUS
6.7 BHYTPEHHEHW 3HEpruu: Terionepeaadya U COBEPIICHUE
paboThI
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Buast TeIJIoNepeIaun: TEIIONPOBOAHOCTD,

o8 KOHBEKIIUSI, U3JTy4CHHE
KommuectBo TemnoTel. YaenbHas  TEIIOEMKOCTh
6.9
BEIIECTBA
TeriooOMeH U TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIJIOBOro OajaHca
511 [InaBnenne W  OTBEpAEBAaHME  KPUCTAIUITMUECKHUX
. BEIIECTB. Y IeJIbHAs TSIIOTA IUIABJICHUS
[TapooOpazoBanue u  KoHaeHcauusa. McnapeHue.
6.12 Kunenue. VYgaenbHas Temnora mapooOpa3oBaHMs.
. 3aBUCUMOCTb TEMIIEPATYphl KHIIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 Brnaxxaocth Bo3myxa
6.14 OHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CTOPAHUS
[Ipuntuner  paGoTel  TemoBbix apurarenend  KIT/]
6.15 TEIUIOBOTO ABUrareisa. TeluioBele IBUTATENN U 3aIATa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHHUsS] ¥ TIPEBPAIICHHUs DJHEPTUU B
6.16
TEIJIOBBIX ITPOIIeccax
[IpakTrueckue paboOTHI:
OnpITel MO OOHAPYKEHHWIO  JCHCTBUS  CHII
MOJICKYJISIPHOTO TIPUTSKEHUSI.
OIBITHI 1O BBIPAITUBAHUIO KPUCTAILIOB TIOBAPCHHOMU
COJIM MJTW caxapa.
OnpITEI 1O HAOJIOJACHHWIO TEIUIOBOTO PACIIMPEHUS
6.17 ra3oB, KUIAKOCTEH M TBEPBIX TEJ.

Onpe):[eneHI/Ie JAABJICHUSA BO3yXa B OaytoHe mIpuna.

OHBITLI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTL NAaBJICHUA
BO31yXa OT €Tro 00bEMa 1 HarpeBaHUud NN OXJIAKACHU .

HpOBepKa TUIIOTE3bl TUHEHMHON 3aBUCHUMOCTH JIJIMHEI
CTOJI0MKA KHUAKOCTU B TepMOMCTqueCKOﬁ pr61<e oT

TEMIIEPATYPHI.
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HaGntonenue namMeHeHus: BHyTpEeHHEH 3HEPruu Tesa
B pe3yJbTaTe TEIUIonepeadn U paboThl BHEITHUX CHIL.

UccnemoBanue  sBICHWS  TEIUIOOOMEHa  MpHU
CMEIIMBAHUM XOJOAHON U rOpsYEH BOJIBI.

OrnpeneneHne KOJIUYECTBA TEIUIOTHI, MOJYYEHHOTO
BOJOW MpPH TEIUIOOOMEHE C HArpeThiM METAJLUTHYCCKUM
HWIAHAPOM.

Ornpenenenue yaelnbHOM TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucnapeHus.

Ornpezenenre OTHOCUTEIBHOM BIAYKHOCTH BO3/yXa.

Omnpenenenue yaeapHON TEIIOTHI MIABJICHUS JIbJA.

6.18

du3nyecKue SBJIEHUS B TMPUPOJAE: IMOBEPXHOCTHOE
HAaTSKCHUE W KAallWJUIAPHBIC ABJICHHUA B IIPHUPOJL,
KPHCTAIUIBI B IPUPOJIE, n3mydenue ComHIa, 3aMep3anue
BOJOEMOB, MOpCKUE Opusbl; 0Opa3oBaHHE pOCHI,

TymMaHa, MHesl, CHeTa.

6.19

TexHuueckue yCTpPOMCTBA: KamWJUISIPbl, MPHUMEPHI
MCIOJIb30BaHUS KPUCTAILJIOB, KUAKOCTHBIN TEPMOMETD,
JaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHHS
JIOMOB, TUTPOMETpPBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTaTCJib BHYTPECHHET'O CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHHWSA

7.1

Onektpuszanus Tel. J[Ba poja 3JMeKTPUUECKUX 3apsiioB

7.2

BzaumopeiictBue 3apsbkeHHBIX Ten. 3akoH Kynona
(3aBUCHIMOCTh CHJIbI B3aUMOJCUCTBUS 3apsSDKCHHBIX Tl

OT BCJIIMYMHBI 3aps0B U PACCTOAHUA MCKIAY TeHaMI/I)

7.3

DneKTpUUecKoe nore. Hampsok€anocTsb
anekTpuueckoro mojisa.  [lpuHnmn — cynepno3unuun

ANEKTPUYECKHUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)

7.4

Hocuremn OJICKTPUYCCKUX 3apsad0B. BHCMCHTapHBIﬁ
3HeKTpH‘leCKHI>'I 3apsna. CTpOeHI/IC aToMa. HpOBO,[[HI/IKI/I

" JUIJICKTPUKU
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7.5

3aKkoH COXpaHCHUS JJICKTPHUICCKOIO 3apsaa

ONeKTpUYecKuid  TOK.  YCIIOBUS  CYLIECTBOBAHMS

7.6

ANIEKTPUUECKOTO TOKA. VICTOUHHUKHN TOCTOSIHHOTO TOKa

HevictBus 3JIEKTPUYECKOIO TOKa (TemyoBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

SKAIKOCTSIX U ra3ax

g Onekrpuueckas uenb. Cuia TokKa. DJIEKTPUUECKOE

7.

HaIpsKEHNE

9 ConpoTuBieHNE MPOBOJTHUKA. VYnensHOE

7.

COTIPOTHBIICHUE BEIIECTBA
7.10 3akon OMa i ydacTka 1enu

[TocnenoBarenbHOe W TMapajuieTbHOE COCIUHEHUE
7.11

MIPOBOTHUKOB

Pabota m MOUIHOCTH DSJIEKTPUYECKOTO TOKA. 3aKOH
7.12

Hxoynsa — Jlenna

DNIEKTPUYECKUE TETH U MOTPEOUTENN IIEKTPUUECKOU
7.13

sHepruu B ObITy. KopoTkoe 3ampikaHme

ITocTossHABIe MarHuTEL. B3anMoaelcTBHE MOCTOSHHBIX
7.14

MarHuToB

MarauTtHoe 1ojie. MarumTHoe mojie 3eMIIM U €ro
7.15

3HAUEHHE I J)KU3HU Ha 3eMiie

OmnbiT Opcrena. MarHuTHOE T0JI€  BJIEKTPUYECKOTO
7.16

ToKa. [I[puMeHeHue 3MeKTPOMarHuToOB B TEXHUKE

JlelicTBME€ MarHUTHOTO MOJIsI Ha MPOBOJHUK C TOKOM.

DJIEKTPOABUTATEIb TOCTOSTHHOTO TOKa. Vcronp3oBanue
7.17

3JIEKTPOIBUTaTENIell B TEXHUYECKUX YCTPOMCTBAX U Ha

TpaHCIOpPTE

Onbitel ®apagess.  SIBineHHe  >IE€KTPOMArHUTHOM
7.18

nHaykuuu. [Ipasuno Jlenna
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7.19

DIIEKTPOTeHEPATOP. CriocoOmr MOJTy4eHUS
NIEKTPUUECKOM  DHEPruu.  DJNEKTPOCTAHIIMH  HaA

BO300HOBJISIEMBIX HCTOYHUKAX OHEPTrrUun

7.20

[IpakTnueckue pabOThI:

OnbIThI 1O HAOJIOICHUIO AIEKTPU3ALIUN TEJI UHIYKIIHEH
Y TIPU CONPUKOCHOBEHHUH.

HccnenoBanne AEMCTBHS BIEKTPUYECKOTO TOJS HA
MIPOBOJIHUKH U TUDJICKTPUKH.

COopka u mpoBepka palOTHl AIIEKTPUUECKOW IETH
MOCTOSTHHOTO TOKA.

H3mepenue u peryaupoBaHue CUJIbI TOKA.

H3mepenue u peryampoBaHue HAMIPSKEHUS.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO
4yepe3 pe3ucTop, OT COMPOTHUBIEHHUS PE3UCTOpA H
HaIPSKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
3JEKTPUYECKOTO COMPOTUBIIEHUSI NPOBOJHUKA OT €ro
JUIVHBI, IJIOIIAIM OTIEPEYHOTO CEYEHUS U MaTepHaa.
[IpoBepka mpaBuia CIOXKEHUS HANPSHKCHUN TpU
MIOCJIEIOBATEILHOM COEAMHEHUU [JIBYX PE3UCTOPOB.
[IpoBepka npaBuiia sl CUIIbI TOKA MPU NapalIeIbHOM
coenuHeHUU pe3uctopoB. OrmpeneneHue  padOTHI
3JEKTPUYECKOTO TOKa, WAYIIEr0 4Yepe3 pe3ucTop.
OnpezneneHrue MOUIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJIEIISIEMOM Ha pe3ucTope. UccnenoBanue
3aBUCHMOCTHU CHJIBI TOKA, UJIYILIETO Yepe3 JaMIOUKY, OT
HanpsbkeHus Ha Hell. Onpenenenue KII/[ narpeBatesns.
UccnenoBanue MAarHuTHOTO B3aUMOICUCTBUSA
MOCTOSTHHBIX MarHuToB. M3ydeHHe MarHUTHOTO MOJIA
MOCTOSIHHBIX MAarHUTOB TpU UX OOBEAWHEHUH U
paznenenuu. MccnenoBanue AeMCTBUS IIEKTPUUECKOTO
TOKa Ha MAarHUTHYIO CTpEJIKY. OnbITHI,

ACMOHCTPUPYIOIHUC 3aBUCHUMOCTD CHIJIbI
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B38,I/IMOI[€IZCTBH$I KaTylKd ¢ TOKOM U MarouTa OT CHUJIbL
TOKa W HanpaBlicHHs TOKa B KarTymke. HM3ydeHue
I[ef/'ICTBI/ISI MAardiMTHOIO 1oJid Ha MNPOBOJHHUK C TOKOM.
Koncrpynpopanue u H3y4YCHHE paboThI
3JIEKTPOABUTATEISA. H3mepenne KITA
AJIEKTPOJIBUraTeNIbHOM  ycTaHOBKU.  OmbITBI IO
HCCIIEI0BAHUIO SIBJICHUSI 3JEKTPOMATrHUTHOMN
WHAYKIIUU: HCCICOAOBAHUC N3MEHEHHH 3HA4YeHUs |

HaIlpaBJICHHUA HHAYKIIUOHHOI'O TOKa

7.21

Ousnveckue SBJICHUS B TMPUPOJE: DICKTPUUECKUE
SABJICHUA B aTMocq)epe, QJICKTPUYCCTBO KHUBBIX
OpraHru3MOB, MAarHUTHOE TI0JIe 3eMJIH, IPEeiQ MOTOCOB,
POJIb MArHUTHOTO TIOJIA AJIA )KU3HHU Ha 3GMJ'I€, IMOJIAPHOC

CHUSIHUEC

1.22

TexHnuecKne yCTpOMCTBA: AIEKTPOCKOI, aMIIepMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DJICKTPUYECKON DHEPIUH,
IEKTPOOCBETUTENIbHBIE TPUOOPHI, HarpeBaTesbHbIE
AIEKTPOTPUOOPHI (puMepsr), ANMEKTPUIECKHUE
IIPEIOXPAHUTEIHN, DIEKTPOMATHUT, 3JIEKTPOJBUTATENb

IMOCTOSIHHOI'O TOKA, rEHEPATOP IMMOCTOSAHHOT'O TOKA

9 KJIACC
Kon
Kox snementa [IpoBepsieMble 2JIEMEHTHI COJIeP KaHUS
pasnena
MEXAHUWYECKUME SBJIEHWSI
81 Mexanudeckoe JBWIKEHHE. MaTepualibHas TOYKa.
. Cucrema orcuéra
8 8.2 OTHOCHTENLHOCTE MEXAHUYECKOT'O JBMKEHMUS
8.3 PaBHOMEpHOE NPSIMOTHHEWHOE IBIKEHUE
HepaBHOMepHOE  mpsiMONMHEHHOE  JBUKCHHE.
8.4 CpenHsass W  MTHOBEHHas  CKOpPOCTh  Tela  MpH
HEPaBHOMEPHOM JBUKCHUU
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Yckopenune.  PaBHOyCKOpeHHOE — NPSMOJIMHENHOE

8.5
JIBUKCHHEC
8.6 CobOoanoe nagenue. Onpitel ["anunes
PaBHOMEpHOE nBHKEHUE IO OKPYKHOCTH. [lepron n
8.7 yacTtoTa oOpamieHus. JluneliHas u yrioBasi CKOpPOCTH.
LenTpocTpeMuTeIbHOE YCKOPEHUE

8.8 [Iepsriii 3axon HproToHa

8.9 Bropoii 3akon HeroTroHa

8.10 Tperuii 3akon HeloToHa

8.11 [TpuHIUIT Cynepno3uIMU CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Cuna TpeHuWs: Ccuia TPEHHS CKOJBXCHHS, CHIIA
' TPEHMSI TIOKOS, IPYTHE BUJIBI TPESHUS

8.14 Cuna TSHDKECTH W 3aKOH BCEMHPHOTO TSTOTEHHUS.
' YckopeHnue cBOOOTHOTO MaIeHUS

8.15 JBmwxenue tmaHer Bokpyr Connma.  Ileppas
' KocMudeckasi ckopocTb. HeBecomocTs U meperpy3ku

8.16 PaBHOBecue MarepuambHOM  TOYKH. AOCOJIOTHO
' TBEPJIOE TEJO

8.17 PaBHOBecue TBEPAOro Tesa ¢ 3aKperiEHHOW OChIO
' BpaieHusi. MoMeHT cwibl. LIeHTp TshkecTn

8.18 Nmmynbce Tena. M3menenune ummynbca. MIMIynbe cUb

8.19 3aK0H COXpaHEHUS UMITYJIbCa

8.20 PeaktuBHOE nBMKEHUE

8.21 Mexanudeckasi paboTa U MOIITHOCTb

8.2 PaGora cun Tsxkectu, ympyroct, TpeHus. CBs3b
. SHEPTUU U paboThI

8.3 [loTennmaneHass dSHeprus Tena, MOJHATOTO HaJ
. MOBEPXHOCTHIO 3eMJTU

8.24 [ToTeHnmanpHas SHEPIrUs CKATON NPYKUHBI

Kunernueckas sHeprusi. Teopema 0 KHHETHYECKOMH
8.25
SHEPrUuu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON PHEPIUH

58




8.27

[IpakTuyeckue paboOTHI:

OmnpeneneHnue cpeaHel CKOPOCTH CKOJILXEHUS OpycKa
WIA JBW)KCHUS IIapUKa 0 HAKIOHHOHN IIOCKOCTH.
Omnpenenenre ycKOpeHus Tesna Ipu paBHOYCKOPEHHOM
IBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TMYTH OT BPEMEHH NpHU
PaBHOYCKOPEHHOM  JIBIDKGHMM  0€3  HavaJbHOUH
CKOPOCTH.

[IpoBepka THIOTE3BI: €CIIM TPU PABHOYCKOPEHHOM
JBI)KEHUU 0€3 HavyaJdbHON CKOPOCTH ITyTH OTHOCSTCS
KaK psa HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
POMEXYTKH BPEMEHH OJIMHAKOBBIL.

UccnenoBanue 3aBHCUMOCTH CHUTBI TPEHUS
CKOJIEXEHUST OT CWJIBI HOPMAJbHOTO JaBIICHHSL.
Onpenenenne kod(hduIEeHTa TPEHUS CKOJBXKEHUS.
Onpenenenne KECTKOCTH MNpyxKHUHBL. OnpeneneHne
paboThl CHJIBI TPEHUS MPHU PAaBHOMEPHOM JABMKEHUU
TeJla M0 TOPU30HTAIILHOM MOBEPXHOCTH. OnipeneneHue
paboThl CWIJIBI YIPYrocTH NpU TOABEME Tpy3a C
UCIIOJIb30BAHUEM  HEMOABM)KHOTO M TMOJBHYKHOTO

OJIOKOB

8.28

duzndeckue SIBICHUA B MMpUpOJC: MPUIUBLI U OTJIMBBI,
JABMXKCHUC IIJIIAHET ConHeunoi CHUCTCMBI, PCAKTHUBHOC

JABVXXCHUE )KMBBIX OPraHUu3MOB

8.29

Texanueckue YCTpOﬁCTBaI CIIMAOMCTp, HATYHUKH

IMOJIOKCHHS, PACCTOSAHHUA U YCKOPCHU A, PAKCTHL

MEXAHUYEC

KHE KOJIEFAHMA 1 BOJIHbI

9.1

KonebarensHoe JABHMIXXCHUC. OcHOBHEIE
XapPaKTCPHUCTUKHU KOJIeOaHMIt: nepuona, qacToTa,

aMILINTyaa

9.2

MareMatnueckuii M NPYKHHHBIM ~ MasTHUKHU.
[IpeBpamienue  sHepruM  NpH  KOJIEOATEIBHOM

JABHMXXCHHUH

9.3

3aryxaromue Kosuebanus. BeiHy)aeHHbIe KoJgeOaHMs.

Peszonanc
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9.4

Mexanudeckue BoJHbBL. CBOMCTBA MEXaHUYECKHX
BOJIH. [IpomonbHpie W mOnepeyHble BOJIHBL. JlnnHA
BOJHBI U CKOPOCTb €€  pacnpOCTPAHEHUS.
MexaHu4ecKrue BOJIHBI B TBEPJIOM TEJE, CEUCMHUYECKUE

BOJIHBI

9.5

3ByK. ['poMKOCTB U BbIcOTa 3BYKa. OTpakeHUE 3BYyKa

9.6

Wnudpas3yk u ynpTpa3zByk

9.7

[IpakTnueckue pabOTHI:

OrmpeneneHne dYacTOThl M TepHOJa  KOJeOaHMI
MaTeMaTUIEeCKOr0 MasTHHKA.

OmpeneneHne dYacTOThl M TepHoJa  KOJeOaHM
MPY>KUHHOTO MasiTHUKA

HccnenoBanme 3aBUCUMOCTH Tepuoja KojaeOaHMA
MOJBENICHHOTO K HUTH Tpy3a OT JJIUHBI HUTH.
HccnenoBanme 3aBUCUMOCTH Tepuoja KojeOaHMiA
MPY)KWHHOTO MasTHHUKa OT Macchl rpy3a. [Ipomepka
HE3aBUCHMOCTH nepuo/ia KoJIeOaHMi rpy3a,
MOJIBEIICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
npyXuHbl.  M3MepeHHe  yCKOpEeHHS  CBOOOJHOTO

majcHus

9.8

duznyeckue ABJICHUS B Iprupoac: BOCIIPUATHE 3BYKOB
KNBOTHBIMH, 3EMIICTPACCHUC, celicMHUYecKue BOJIHEI,

IMyYHaMH, 3XO

9.9

Texandeckue YCTpOﬁCTBaI 9XO0JIOT, HCIIOJBb30BaHUC

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)HGKTpOMaFHI/ITHOC I10JI€C. SHGKTpOMal"HI/ITHbIC BOJIHBI.

104 CBoHCTBA JIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 3E€KTPOMarHUTHBIX BOJIH
103 OnekTpoMarHuTHas npupoaa cBera. CKOpocTh CBeTa.
. BouitHOBBIE CBOICTBA CBETA
[IpakTuyeckue paboOTHI:
10.4 N3ydeHne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C

MOMOII[BI0 MOOMIIBHOTO TenedoHa
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dusnueckue SBICHUS B MPHUPOJE: OHOJOTHYECKOe
10.5 JeCcTBUE  BUAMMOTO,  yABTPA(UOJIETOBOTO U
PEHTTE€HOBCKOTO U3JIy4EHUI
106 Texanueckue YCTpOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA
111 JlyueBas monens cBera. MicrouHuKku cBeTa
11.2 [IpsimonuHeElHOE pacpoCTpaHEHHE CBETA
113 Otpaxxenue cBera. Ilnockoe 3epkano. 3akoH
' OTpaXXEHUsI CBETa
114 [Ipenomnenue cBera. 3akOH MPEIOMIIEHUS CBETa.
' [TonHoe BHYTpEHHEE OTpaXKeHUE CBETa
11.5 JInnza. Xox yden B JIMH3E
116 OnTuueckasi cucreMa (oroanmnapata, MUKpOCKona U
' TejnecKomna
117 ['maz kak onrThueckas cucteMa. bIHM30pyKOCTh U
' JAIbHO30PKOCTh
Paznoxenne Oemoro cBera B crekTp. OIBITHI
11 11.8 Herotona.  CrnoxeHue  CHEKTpajdbHBIX  IIBETOB.
Hucnepcus cBeta
[TpakTrueckue pabOTHI:
HccnenoBanne 3aBUCUMOCTU  yIJIa  OTPaKEHHS
CBETOBOTO JIy4a OT yIJia MaJeHHUs.
W3ydeHnne XapakTepUCTUK M300pa)kKeHHs ImpeaMeTa
B IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH yria MpPeIOMIICHHUS
11.9 CBETOBOTO JIy4ya OT yrja MaJieHUs Ha TPAHUIE «BO3IYX —
CTEKIJIO».
[Tony4yenue U300pakeHUi c IIOMOIIBIO
coOuparonieii JTUH3BL
Onpenenenne (oxycHOTrO paccTosiHus "
ONTUYECKOH CUIIBI cCOOMparoIel TNH3BI.
OMnBITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CHEKTP.
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OnpITHI 110 BOCHPUATHUIO LIBETA MPEAMETOB MPU HUX

HaOIIOIEHUH Yepe3 IIBETOBbIC (DPMUIIBTPHI

du3znyecKue SABICHUS B mpupoac: 3aTMCHUA COJIHI_Ia u

11.10 JlyHbI, IIBETA TEN, ONTHYECKUE SBIICHUS B aTMochepe
(uBeT HEOA, pedpakius, paayra, MUPax)
11 TexHudeckue  yCTpOMCTBA:  OYKHM,  IIEPUCKOIL,
' doToanmapar, ONTUICCKHE CBETOBOIBI
KBAHTOBGIE SIBJIEHU A
191 Oneitel Pe3epdopra u mutanerapHas Mojenb aToMa.
' Monens aroma bopa
199 Hcnyckanue u norniomeHue cBeta aToMoM. KBaHTHI.
' JIunelyaTele CIIEKTPHI
12.3 PagnoaxtuBHOCTE. Anb(a, 6eTa- U raMMa-u3IydeHus
194 Crtpoenue artomHoro sijapa. HykinoHHas Mojenb
' aTOMHOTO sifpa. M3oTomnsl
125 PamnoaktuBHbie npeBpanienus. [lepuoa nomypacnana
' ATOMHBIX s7ep
126 SnepHbie peakuun. 3aKOHBI COXpAaHEHUS 3PS I0BOTO U
' MacCOBOTO YHUCEIl
12.7 OHeprusi CBA3M aTOMHbBIX sifep. CBsA3b Macchl U
12 ' SHEpPruu
128 Peakuuu cunTe3a u genenus saep. VcrouHuku
' sHepruu CoJiHLa U 3BE3]T
199 Snepnas oHepretuka. JledicTBUE paguOaKTHUBHBIX
' U3ITyYEHHUI Ha )KUBBIE OPTaHU3MBI
[IpakTuueckue pabOTHI:
Habmronienne CriomHbpIX M JIMHEHYAThIX CIIEKTPOB
12.10 U3ITy4YEHUSI.
HccnenoBanue TpeKoOB: U3MEPEHUE SHEPTUH YACTULIBI
10 TOPMO3HOMY ITyTH (110 (poTorpadusm).
W3mepenne paaroakTUBHOTO GoHA
®duznueckue SBIEHUS B IPUPOJE: ECTECTBEHHBIN
12.11 pasvoaKTUBHBIN ¢oH, KOCMHYECKHE Ty4H,

pPaaAuOaKTUBHOC MU3JIIYYCHHUEC MPUPOAHBIX MHUHCPAJIOB,
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JICUCTBUE PAaJUOAKTUBHBIX H3JIyYEHHH HAa OpraHU3M

YCI0BCKa

12.12

TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHJVBHIyAJIbHBINA TO3UMETp, KaMepa Buiibcona
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MPOBEPSIEMBIE HA OI'D 1O ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0CBOEHHsI OCHOBHOI 00pa3oBaTe/1bHOIi
NpPorpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[Nonnmanme ponu (GU3UKK B  HAYYHOM  KApTHHE  MUPA;
chopMUPOBAaHHOCTh 0a30BBIX MPEJICTABICHUNA O 3aKOHOMEPHOU
CBSI3M U [T03HABAEMOCTH SBJIEHUI MPUPOJIbI, O POJIM SKCIIEPUMEHTA B
¢usuke, o cucremMooOpasyromel ponau QU3MKA B Pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHUKH U TEXHOJOruil, 00 5BOJIOLUU
(Gu3NYeCKUX 3HAHUN U UX POJIM B LEJIOCTHONW €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKIAJE POCCHUICKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSICHEHHUE MPOLIECCOB OKPYKAIOIIETO

Mupa, pasBUTHC TCXHUKU U TEXHOJOTHI

3HaHUS O BUJAX Marepuu (BELIECTBO U IOJIE), O JIBHKEHHH Kak
croco0e CyIecTBOBaHUS MaTepuH, 00 AaTOMHO-MOJICKYJISPHOI
TEOPUH CTPOCHMsSI BEIIECTBA, O (DM3MYECKOW CYIIHOCTH SIBJICHHI
npuposbl  (MEXaHMYECKHUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBAaHTOBbIX); yMEHHE pa3IuyaTh SBJICHUS 110 OINHUCAHUIO HUX
XapaKTEepPHBIX CBOMCTB U HA OCHOBE OMNBITOB, JEMOHCTPHUPYIOIIUX
JMaHHOE (U3UYECKOe SIBIIEHHE; YMEHHE pPaclo3HaBaTh IMPOSBICHUE
U3YYEHHBIX (PU3NYECKUX SIBJICHHUM B OKPYXAIOIIEM MHUPE, BBIICISSL

UX CYIECTBEHHBIE CBOMCTBA (MIPU3HAKU)

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

IMPOLECChI, UCIIOJIb3YA (bYHI[aMCHTaJIBHBIe H SMITUPUYCCKHUEC 3aKOHBI

YMeHue ONMCHIBATh HU3YUYCHHBIC CBOMCTBA TE€I H (I)I/ISI/I‘IGCKI/IG

SIBJICHHUS, UCTIOJIB3YsL (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

BrnageHnue ocHOBaMHM METOJOB HAy4HOIO IIO3HAHMS C Y4ETOM
coOuoIeHHs MpaBui1 0€30TaCHOTO TPy/la: HaOII0IeHHuEe (PU3NUECKUX

SIBIICHUWI:
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YMEHHUE CaMOCTOSITETIbHO COOUPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 TaHHOTO Habopa 000PYAOBAHUS TI0 UHCTPYKIIUH, OTIHCHIBATEH XO]]
OTIBITA U 3AIHCHIBATH €0 PE3yIbTaThl, (POPMYIUPOBATH BHIBOIbI;
NPOBEJICHUE TIPSAMBIX M KOCBEHHBIX H3MEpEHHH (PHU3HUECKUX
BEJIMYMH: YMEHUE IUIAHUPOBATH HM3MEPEHMs], CaMOCTOSITENIbHO
coOuparb HKCHEPUMEHTAJbHYI0 YCTAaHOBKY II0 HHCTPYKIHH,
BBIUUCIIATh 3HAYEHHE BEJIMYMHBI M aHAJIU3UPOBATH IOJYYEHHBIE
pe3yiabTaThl € Y4YETOM 3aJaHHOM IOTIPEIIHOCTH pe3yJlbTaTOB
U3MEPEHMUI;

IPOBEJCHUE HECJIOXKHBIX HKCHEPUMEHTAJIbHBIX HCCIIEI0BaHUI;
CaMOCTOSITENIBHO COOMpaTh AKCHEPUMEHTAIbHYIO YCTaHOBKY H
OPOBOAMTH  HUCCIEJOBAaHUE IO  MHCTPYKLUHH, MPEACTaBIATh
MOJIy4€HHBIE 3aBUCUMOCTH (PU3UYECKHUX BEIMYMH B BHJIE TaOIUI] U
rpauKoB, YYWUTHIBATh MOTPEIIHOCTH, JeNaTh BBIBOJBI IO

pe3ynbTaTaM UcClieJOBaHUs

[lonumanue  xapakTepHBIX CBOWCTB  (U3MUYECKUX  Mojenei
(MaTepuasibHas TOUKa, a0OCOJIIOTHO TBEPIOE TEIO, MOJIEITH CTPOCHUS
ra3oB, >KMJIKOCTeH M TBEPABIX TeJ, IUIAaHETapHas MOJelb aTroMma,
HYKJIOHHAsi MOJIeNIb aTOMHOTO $ipa) U YMEHHUE MPUMEHATh UX JUIS

00BbsSICHEHUS (PU3UUECKUX MTPOIECCOB

VYMmeHne oOBICHITE (bI/ISI/I‘IeCKI/Ie IIpoUcCChl U CBOIMCTBaA TCJI, B TOM
YHUCII€ MU B KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUECHTUPOBAHHOI'O
XapakTepa, B HaCTHOCTH, BBIABJIATH IPUYUMHHO-CICACTBCHHBIC CBs3U
H CTPOHUTH 00BsACHEHHE C OHOpOﬁ Ha H3YYCHHEIC CBOMCTBaA
(1)I/ISI/ILIGCKI/IX HBHCHHﬁ, (1)I/I3I/ILICCKI/IG 3aKOHBI, 3aKOHOMEPHOCTH H

MOJIEIIA

YmMmenue pemiate pacuérHbie 3amauu (Ha 6aze 2 — 3 ypaBHEHHI),
UCIIONIB3YSl 3aKOHBI U (OPMYINBI, CBS3bIBAIOIINE (PUIUUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alKCHIBATh KpaTKOE YCIOBUE 3a/ayH,
BBISIBIISITH HEJIOCTAIOIIME JAaHHBIE, BHIOMPATh 3aKOHBI M (POPMYIIHI,
HEoOX0oUMBIe 7S €€ PelIeHUs, UCIIOBF30BaTh CIIPABOYHBIE JAHHEIE,
MPOBOJIUTh PAcyY€Thl U OLICHUBATh PEATUCTUYHOCTH MOJY4YEHHOTO
3HaueHUs PU3NUECKON BEIMYMHBI; YMEHHE ONIPEACTATh Pa3MEPHOCTh

(I)I/I3I/I‘-IGCKOI71 BCJIIMYHHEI, HOHy‘ICHHOﬁ IIpU pCUICHUU 3a1avuUn

65




YMeHHE XapakTepu3OBaTb IPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPOHCTB, B TOM YHCIIE OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX ITPOLIECCOB 10 UX ONKUCAHUIO, UCIIOJIb3Ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SIBICHUA W HEOOXOAWMBbIE (U3NIECKHE

3aKOHOMEPHOCTH

10

YMeHHne WHCIoNb30BaTh 3HAaHUS O (U3WYECKUX SBJICHUAX B
NOBCEHEBHON KM3HH sl obOecnedeHHst OEe30MacHOCTH TIpU
oOpamieHnr ¢ OBITOBBIMH ~ NPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHS 3JI0POBbsI M COONIOACHHS HOPM
9KOJIOTUYECKOTO TOBEICHUS B OKpYKalOIIeW cpeie; MOHWMaHHE
HEOOXOIMMOCTH TPUMEHEHHS JOCTIKEHUH (DU3UKU M TEXHOJOTHMA

AJIg palquOHAJIBHOTO IMTPUPOJ0IIOJIE30BaHUS

11

OneIT TMOWCKa, TPeoOpa3oBaHUs W TPEACTaBICHUs WHGOPMAITI
(GU3UYECKOTO COAEpKaHUS C HMCIOJIb30BaHWEM HWH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OIIEHUBATh JJ0CTOBEPHOCTh
MOJydeHHOW WH(POPMAIIMM HAa OCHOBE WMEIOIIMXCA 3HAHUW |
JOTIOJIHATEIbHBIX ~ MCTOYHHUKOB; YMEHHE HCIOJb30BATH  IPU
BBINIOJTHEHUH Y4€OHBIX 3aJaHUM HAay4YHO-TIOMYJISPHYIO JIUTEPATYPY
buznyecKoro coaep KaHusl, ClIpaBOYHbIE MaTEpUaibl, PECYPChl CETH
WntepHer; BnaneHue 0a30BBIMM HaBbIKaMu MpeoOpazoBaHUs
uH(bOpMAallMM U3 OJHOW 3HAKOBOM CHUCTEMBI B JPYI'YIO; YMEHHE
co3ZaBaThb COOCTBEHHbIE NMUCHbMEHHBbIE M YCTHBIE COOOIICHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIBKHMX HCTOYHHUKOB
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HEPEYEHD JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe JBWKeHue. MarepuanpHas Touka. Cucrema orcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HEpaBHOMepHOE JiBIkeHUe. CpenHsis ckopocTb. Popmyna Jiist
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE NpsMOSIMHENHOE IBUYKEHHE. 3aBUCUMOCTbh KOOPJMHATHI TEJa OT
BPEMEHH B Cllydae PaBHOMEPHOTO MPSMOJIMHENHOTO JIBUKECHHUS:
13 x(t)=x,+vt
I'paduku 3aBUCMMOCTH OT BpEMEHHU Uil TMPOEKIHMH CKOPOCTH, MPOEKLIUU
MepeMENIeHUs, IMyTH, KOOPAWHATBI IIPH PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUN
3aBUCUMOCTh KOOPAMHATHI T€Ja OT BPEMEHH B CIy4ae PABHOYCKOPEHHOIO
NPSMOJIMHENHOTO ABUKEHUS:
2
Su(f) =V, *f+ay* ;
2
@opmMynbl g MPOEKUUU MEPEMENICHUs, MPOEKINH CKOPOCTH M IMPOEKLIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSAMOJUHEHHOM JBUKEHUU:
2
1.4 s (D=0, -t+a, X
U_\_(f) =Up, +a, -1,
a,(r) =canst,
Ul.‘c: - Ul:r: ZEJISI
I'paduku 3aBUCHMOCTH OT BpEeMEHH MJsl MPOEKUUU YCKOPEHUSs, MPOEKUUU
CKOPOCTH, IPOEKUUHU IIEPEMEIIECHUs, KOOPAUHATHI IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHETHOM JIBUKEHUU
CBob6oanoe nanenue. GopMysibl, ONKMCHIBAIOIINE CBOOOIHOE MaJIeHHE Teja Mo
1.5 BEPTUKAIM (JBM)KEHUE Teja BHM3 MJIM BBEPX OTHOCHUTENIBHO MOBEPXHOCTH
3emin). ['paduku 3aBUCHMOCTH OT BpEeMEHM Ul NPOEKIHU YCKOPEHHS,




MIpOCKOHUU CKOPOCTU W KOOPAWHATHI IIpPHU CBO6OI[HOM nmaacHuM TCia II0

BEPTUKAIN

CKOpOoCTh paBHOMEpPHOTO JBHKEHHMS Tejla IO OKpyxHocTu. Hampasiienue
CKOpOCTH.

@opmysia 1 BBIYUCIEHUS CKOPOCTH YEpPE3 pajnyC OKPYKHOCTH M NEPHOJ

oOpareHus:
2mR
L=
T

LlenTpocTpemMuTenbHoe yckopeHue. HampamieHne LIEHTPOCTPEMUTEIHHOTO

1.6 yckopenusi. @opmyna 1 BBIYUCICHUS YCKOPESHHUS:
2
a. - L
"R
®dopmyra, CBI3BIBAIOIIAS TIEPUO] M YaCTOTY OOpaIeHHUS:
v = L
T
Macca. ITnotHocTh BemecTBa. @opmya Jjisi BBIYUCICHHS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzudeckas BenuuuHa. ClI0KeHrue Chil
1.9 SIBnenune nnepuuu. [lepBerit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaB/IeHHOCTh BEKTOpPA YCKOPEHHUs TeJla M BEKTOPa CUJIbI, IEUCTBYIOIIEH
Ha TeJo
Bzaumopenicteue Ten. Tpernit 3akoH HeroToHa:
1.11 F 21 = _Fl—>2
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Tpenue 1okos U TpeHue cKoJibkeHust. Dopmyia Ui BBIYUCICHUS MOLYJIS CUIIbI

TPCHUSA CKOJILXKCHUSA:

1.12 F_=u-N
p- M
Hedopmanust tena. Yupyrue u Heynpyrue aegopmanud. 3aKOH YIPYrou
nedopmaruu (3akon ['yka):
1.13 F=k-Al
BCGMI/IpHOC TATOTEHUE. 3aKOH BCCMHUPHOI'O TATOTCHUA:
my -M,
F=Gg.—L1 2
R
Cuna TsbrecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
1.14
®opmyna A5 BBIYMCIEHUS CHIIBI TSKECTH BOJIU3M MOBEpXHOCTH 3emun: F =
mg.
JBmwxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.
HeBecomocTts u eperpy3ku
Nmnynsc Tena — BekTopHas puznyecKkasi BeJIHMurHa.
1.15 p=mi
Nmnynsc cucremsl Ten. M3aMenenue ummynbea. IMIynsc cHitbl
3aKOH COXpaHEeHUsI UMITYJIbCa JJIsl 3aMKHYTOM CUCTEMBI Te:
1.16 p=myU sy =const
PeakTuBHOE ABMKEHUE
Mexannyeckas pabora. @opmyna sl BEIYUCICHUS PaOOThI CUIIBL:
A=Fsoos0
MexaHuyeckasi MOIIIHOCTb:
1.17
A
N==
I
118 Kunernueckas 1 moteHIanbHas sHeprusi. DopmMyna i BIYUCICHUS

KUHETHYECKOU OHEPruun:
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HIUE
By

Teopema 0 kuHeTHUECKOU d3HEprun. PopmyIna JUis BEIYMCICHUS

IIOTEHIMAJIBbHOW SHEPIUM TeEJIA, IIOJHIATOIO

Hax 3eMIéii:

E,= mgh

Mexanudeckast SHEPTHsL:

E=E;+E ?
1.19 .
3aKOH COXpaHEHUs MexaHu4yeckoil sepruu. Gopmyna yid 3aKkoHa
COXPAaHEHHUs MEXaHUYECKOM HEepPTur B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparmenne MEXaHUIECKON SHEPTHH TP HATMYNHU CHIIBI TPEHUSL.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Poruar. Momenr cuitet: M - Fl.
VYcnoBue paBHOBECHS phlvara:
M +M,+..=0
1.20
[ToaswmxHbIN 1 HeMOABWKHBIN O0510ku. KITJI mpocThIX MEXaHU3MOB,
n= A‘E[ME:&HE.H
AﬂTIIHH
JlaBnenue TBEPAOTO Tena.
®dopmyrna JUIsl BBIYUCICHUS JaBJiIeHUs TBEPAOTO Tela:
_F
P=%
191 JlaBnenue raza. ATMmocdepHoe 1aBIeHUE.
l'unpocraTtuyeckoe AaBiieHUE BHYTPH KUIKOCTH.
dopmyna JUIsl BBIYUCICHUS AaBICHUS BHYTPU KHUJIKOCTH:
P=pg+Pu,
1.22 3axoH [lackans. I'mapaBaudeckuii npecc
193 3akoH Apxumena. Popmyna JUis OINpeNeNeHUs] BBITAJKUBAIOIIEH CHIIbI,

I[eﬁCTBYIOHleﬁ Ha TCJI1O0, HOpr)KéHHOC B XXUJIKOCTb MJIM I'a3:
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Fam =PEV

Ycnopue nmiaBanus Tena. [InaBanue CyAOB M BO3QYyXOIlJIABAHUC

1.24

MexaHndeckue KoyieOaHWs. AMIUIMTY[a, TEPUOJ W YacTOTa KOJEOaHWH.

®dopmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJL KOJIeOaHUI:

1.25

Maremartnueckuii M NPYKUHHBIA MasTHUKH. [IpeBpamienue sHepruum mnpu

KOJ1e0aTEIbHOM IBIDKECHUHN

1.26

3aryxaromue kojebanusi. BernyxaeHubie konebanus. Pezonanc

1.27

MexaHU4JeCcKne BOJIHEI. HpO}lOJ'II)HI)IG H IOIICPECYHBLIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTh PaCHpOCTPAaHCHHUS BOJIHBI:

L=uv-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha TPAaHHUIIE

IByX cpell. IH(pa3Byk U ynbTpa3ByK

1.29

Ilpakmuueckue pabomol

N3mepenne cpeaHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH
MPY>KUHBL; KO3(PPUIIMEHTa TPEHUS CKOJIbKEHUS; paOOThl CHUJIBI TPEHUS, CHIIBI
YOPYTOCTH; CPEIHEH CKOPOCTH JABMKEHUS OpYyCKa MO HAKJIOHHOM TJIOCKOCTH,
YCKOpEeHHsI Opycka THpH JABMKEHUW 110 HAKJIOHHOW IIJIOCKOCTH; YacTOThI U
nepuoja KoJieOaHUH MaTEeMaTHYeCKOro MasSTHHKA; YacTOThl W IepHoja
KOJIeOaHW I MPY)KMHHOTO MasiTHUKA; MOMEHTA CUJIbI, JICHCTBYIOIIETO HA phIYar;
paboThl CWJIBI YIPYrOCTH MPU MOJABEME Tpy3a C IMOMOIILI0 HEMOJABUKHOTO
0J10Ka; pabOTHI CHJIBI YIIPYTOCTH MPH TOABEME I'Py3a C IIOMOIIBIO TTOABHKHOTO
OmokKa.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00bEMa MOrPY:KEHHOMN
YaCcTH Tela U OT INIOTHOCTH JKUIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIBI
OT MaccChl Teja; CUJIbl TPEHUS CKOJIBKECHHUS OT CHUJIbl HOPMAJIBHOTO JABJICHUS U
OT poJia MOBEPXHOCTH;, CHIIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTEIIEHH
nedopMaruu MpyKUHbBI; YCKOPEHUs: OpycKa OT yriia HaKJIOHA HANPaBIISIONIEH;
nepuoja (4acToThl) KoJeOaHW HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; MEPHOJa
KoJIe0aHUl MPY)KMHHOTO MAasTHHUKA OT MAacChl Ipy3a U >KECTKOCTH MPYKUHBI,
UCCIIEJIOBaHNE HE3aBUCHUMOCTU TEpHOJa KOJICOaHWH HHUTSHOTO MasTHUKAa OT

MacCChI I'py3a. HpOBCpKa YCJIOBUA PABHOBCCHUS pblUuara
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1.30

Qusuueckue A6neHUs 6 Npupode: TPUMEPHI IBHKEHUS C PA3IMYHBIMU
CKOPOCTSIMU B )KUBOW U HEXXUBOU IIPUPOJE, NEUCTBUE CUJIBI TPEHUS B IIPUPOJIEC
U TEXHUKE, MPWINBBl U OTIMBBI, ABWXKEHHE IUlaHeT COJIHEYHOW CUCTEMBI,
PEaKTHUBHOE IBUJKEHHE KUBBIX OPTaHU3MOB, PbIYaru B TEJIE YEJI0OBEKA, BIUSHUE
aTMOC(EpHOTO JaBJICHUS Ha JKUBOW OPraHM3M, IUIAaBaHUE PBIO, BOCHPHUSATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CceliCMHUYECKIE BOJIHBI, HYHAMH, 3XO

1.31

Texuuueckue ycmpoucmea: CIUIOMETP, AATYUKU TOJIOKEHUS, PACCTOSHUS U
YCKOPCHUA, IAWHAMOMCTpP, IMMOAIIMITHWUKH, PaKCThbl, pbIyar, HOI[BI/DKHBIﬁ u
HGHOI[BI/I)KHLIﬁ 6J'IOKI/I, HAaKJIOHHAas IJIOCKOCTb, MPOCTHIC MEXAaHU3MbI B 6BITy,
cooOI1aronuecs: cocybl, yCTpOMCTBO BOAOINPOBOAA, THAPABINYECKUI Mpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBON HACOC, apeoMETp, 3XOJIOT,

HCIIOJIb30BAHHUC YIbTPAa3BYyKa B 6I)ITy U TCXHUKE

TEIIJIOBBIE ABJIEHUA

2.1

OCHOBHBIE TOJIOKEHHUSI MOJEKYJIIPHO-KMHETUYECKOM TEOPUH CTPOCHHS
BelecTBa. Mojenu TBEPAOro, KUAKOTO U ra3000pa3HOT0 COCTOSHUI BellecTBA.

Kpucrannmaeckue u amopdusie Tena

2.2

JlBwkenne dactui BemecTBa. CBS3b CKOPOCTH JABM)KCHHUS YaCTUI[ C

TeMriepaTypoii. bpoynoBckoe nBmwxkenue, muddysus

2.3

CMauuBaHue U KalmUJIJISIPHBIC ABJICHUA

2.4

TennoBoe pacmMpeHne U CoKaTHe

2.5

TenmoBoe PaBHOBCCHC

2.6

Buytpennsis sueprus. PaGota u Temnonepeaaya Kak crocoObl M3MEHEHUS

BHYTpPEHHEH 3HEepruu

2.7

BI/II[BI TEILIONEPpCAaAYM: TCIJIOMPOBOJHOCTE, KOHBECKI M, U3JIYYCHUC

2.8

HarpeBaHHe n OXJIaXACHUC  TCII. KonandecTBO  TEIUIOTHI. VY nenbHas

TEIUIOEMKOCTD:

O=an(t,—1)

2.9

3aKkoH COXpaHCHU SHCPIrUH B TCIJIOBBIX IIpOIECCaX. ypaBHCHI/IC TCIIJIOBOTO

OaytaHca:

Q+0, +..=0
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HUcnapenue u konaeHcauus. M3MeHeHHE BHYTPEHHEW SHEPrMU B IMPOLIECCE

WcHapeHuss W KOHJAeHcauuu. KuneHwe KUIKOCTH. YIenbHas TeIoTa

210 napoo6pasoBanus: L = Q/m

2.11 Bnaxxnocts Bo3yxa
[InaBnenne u kpucraumsauus. l3MeHeHHEe BHYTpEHHEHW JHEPruU IIpH
IUIABJIEHUU M KPUCTAUIN3ALUU. Y IeTIbHAs TEIUIOTA IIaBJICHUS:

212 ) 0

_}H

BHyTpeHHs11 SHeprus cropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMS

2.13 torurBa: g = Q/m

2.14 [Ipunnuns! padots! Termnosbix aurareneii. KI1J[ rermoBoro asurarens
Ipakxmuueckue pabomoi
N3mepenue yaenbHON TEMIOEMKOCTH METAITMYECKOTO IUIMHPA; KOJIMYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMrmeparypbl (DUKCHPOBAHHOM
Macchl, B KOTOpPYIO OIyIIEH HarpeThlii IWIMHIP; KOJUYECTBAa TEIUIOTHI,

2.15 OT/JIAHHOTO HArpeThIM IUJIMHAPOM, IMOCJE OMYCKAaHMs €ro B BOJAY KOMHATHOM
TEMIIEPATyphbl; OTHOCHUTEIHHOM BIAXKHOCTU BO3AYXa; YIEIbHOM TEIUIOTHI
IUIaBlieHus Jbjaa. lccienoBaHue W3MEHEHMsI TEMIIepaTypbl BOJBI IMpU
Pa3IUYHBIX YCIOBUSX; SBJICHUS TEMJIO00MEHA MPH CMEIIMBAHUU XOJOIHOU U
ropsiyeil BoJbl; IpoLecca UCIapeHust
Qu3suueckue s61eHUs 8 npupoode: TOBEPXHOCTHOE HATSHKEHHE U KalMLISIPHbIE

2.16 SIBIICHUS B NIPHUPOJIE, KPUCTAUIBI B mpupoie, nznyuenue ColHia, 3aMmep3aHue
BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEes, CHera
Texuuueckue  ycmpoiicmea: — KalWUIAPbl, MPUMEPbl  HCIOJIb30BAHUS

e KPUCTAJLIOB, KUIKOCTHBIN TEPMOMETD, TaTYUK TEMIEPATyPhl, TEPMOC, CCTEMa

' OTOIUIEHHsI JIOMOB, TUIPOMETPBI, NICUXPOMETp, MapoBasi TypOuHa, JBUTATENb
BHYTPEHHETO CTOPAaHHUs
3 DJIEKTPOMAT'HUTHBIE SABJIEHUA

3.1 Onexrpuszanus Teil. J[Ba BUa JIEKTPUUECKHX 3apsiioB

3.2 B3aumonelictBue 3apskeHHBIX Tedl. 3akoH Kynona

3.3 3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia
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Onexrpuueckoe noJse. HanpsoxéHHocTh anekTpuyeckoro nois. IlpuHnun

3.4
CYIEPIO3UIUH IEKTPUUECKUX T0JIEN (HAa KAUECTBEHHOM YPOBHE)
35 Hocutenu nsnexkrpuueckux 3apsifoB. JlelicTBUE 3JIEKTPUYECKOTO TMOJISI HA
aneKTpudeckue 3apspl. [[pOBOJHUKN U IUANEKTPUKU
[TocTostHHBIN AMEKTpUYECKUi TOK. JlelcTBUs nekTpuueckoro Toka. Cuia Toka.
Hanpsixenue.
3.6 I =q/t,U=Alq
DNEeKTPUUECKOE CONTPOTUBIIEHHUE. Y AETBHOE 3IEKTPUUECKOE COIIPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma s yuactka sekrpuyeckoit nenu: | = U/R
[TocnenoBarensHOE cOeIMHEHNE TPOBOIHUKOB:
L =1, U=U+U,: R=R,+R,
1 1 1 2
3.9 [TapannenpsHOE COEAUHEHUE TPOBOAHUKOB PABHOTO CONPOTHBIICHHUSA:
U=U;I=1+1; Rzﬁ.
2 2 7
CMemaHHbIe COEIMHEHUS IPOBOJHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenna:
3.11 O=I"-R-t
312 OneiTr Opcrena. MarHuTtHOE 1OJ€ NPSMOTO IPOBOJAHMKA C TOKOM. JIMHMHK
MarHuTHOM MHAYKLUU
313 MarautHoe 10JIe TOCTOSHHOIO MarHuTa. B3auMoJeiCTBHE IOCTOSHHBIX
MarHuTOB
3.14 JlelficTBME MarHUTHOTO MOJISL HA IIPOBOJIHUK C TOKOM
3.15 Oneiter @apanes. fIBieHue snekrpoMarHuTHON MHAYKIUH. [Tpasuiio Jlenna
3.16 Ipakmuyeckue pabomul
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N3mepeHue  3IEKTpUYECKOIO  CONPOTUBIICHHUS  PE3UCTOPA;  MOILIHOCTH
AJIEKTPUUYECKOTO TOKA; pabOTHI 3JEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOUIETO B IIPOBOJHHUKE
(pe3ucTopsl, TaMIIOuKa), OT HAPSHKEHUS HAa KOHIAX TPOBOIHUKA; 3aBUCUMOCTHU
COIIPOTHUBIICHHUS OT JUIMHBI IIPOBOIHUKA, IIOIIAIN €70 IOIEPEYHOTO CEYECHUS U
YIEIBHOTO COIIPOTHUBIICHHUSL.

[IpoBepka npasuia i dJIEKTPUIECKOTO HANPSIKEHUS IIPU MTOCIIEN0BATEIbHOM
COCIMHEHUU IIPOBOJHUKOB; IpaBWia I CHJIBI 3JEKTPUYECKOIO TOKAa IIPH

napajuieIbHOM COEIUHEHUH MTPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s6NeHUs 8 Npupode. DIIEKTPUYECKHE SBJIEHHUS B aTMmocdepe,

3.17 AIEKTPUYECTBO JKUBBIX OPTAaHU3MOB, MAarHUTHOE TI0JIe 3eMJTH, Ipei( MOTFOCOB,
POJIb MAarHUTHOTO TIOJIS JIJIS )KU3HH Ha 3eMIle, MOJIIPHOE CHUSTHUC
Texuuueckue ycmpoticmea: 3JEKTPOCKOI, aMIEPMETp, BOJBTMETP, peocTar,
CUCTYMK  DJICKTPHUUECKOW OSHEPruu, DJICKTPOOCBETHTEIBHBIC IPUOOPHI,
3.18 HarpeBaTeIbHbIE AMEKTPOTIPHUOOPHI (ipumepst), AIEKTPUYECKUE
MPEIOXPAHUTENN, DJICKTPOMArHUT, JJICKTPOJBUraTellb TOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BoJHBL. [1Ikana 3mekTpoMarHuTHRIX BOJTH
3.20 JlyueBas monens cBeta. [IpsMonnHEtHOE pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cBera. [Imockoe 3epkano
3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMJICHUS CBETA
3.23 Jucnepcus cBera
3.24 JIunza. Xoa nydeit B nuH3e. OKyCHOE paccTOAHME JIUH3bI. ONTUYECKAs CHIIa
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue npudopsI
IIpaxmuueckue pabomol
N3mepenue onTruueckoi cuitbl cOOMparolie JIMH3bI; OKYCHOTO PacCTOSHUS
coOuparoleii TMH3bI (110 CBOWCTBY PaBEHCTBA Pa3MepOB MpeAMeTa U H300paskeHus,
KOrJla TMpeAMEeT pAacloJIoKeH B JIBOMHOM (hoKyce), TMoKazaTels MpeloMIICHUs
3.26 | crekuna.

HccnegoBanue CBOMCTBa I/I306pa)KCHI/I$I, MNOJIYYCHHOI'0 € IOMOUIIBIO
CO6HpaIOHleﬁ JIMH3BbI; U3MCHCHU Q)OKYCHOFO PaCCTOSIHUA ABYX CIIOKCHHBIX JIMH3,
3aBUCHMOCTH YyI'Jla MPCIOMJICHUSA CBCETOBOI'O Jiyda OT YIJia IMaJACHUA Ha I'PAHUIIC

«BO3YyX — CTCKIIO»
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Qusuueckue ssnenus 6 npupooe. 3atmenus Connna u JlyHbI, 1Bera Tel,

327 ONITUYECKHUE SIBJICHUS B atMocdepe (IBeT Heba, pedpakuus, paayra, MEPax)
3.98 Texnuueckue ycmpoticmea: OYKH, TEPUCKOT, (OToanmapar, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEBIE SBJIEHUA
41 PamnoakTuBHOCTE. AJb(a-, OeTa-, ramMma-u3irydeHus. Peaknuu anbda-u Oeta-
' pacnaza
49 Onwiter Pesepdopna mo paccesauto anbpa-yactuil. Ilmanerapnas Mojenb
' aToma
4.3 CocraB atoMHOTO sigpa. M30TombI
4.4 [Iepnon nomypacnaza aTOMHBIX SAEp
4.5 SnepHble peakiyy. 3aKOHbI COXpaHEHUS 3apsAA0BOI0 U MacCOBOTO YHCEN
Qusuueckue s6NeHUs 8 Npupode. €CTECTBEHHBIN pPAaaUOAKTUBHBIN (oH,
4.6 KOCMHYECKHE JIy9H, PaJMOAKTHBHOE W3IyYeHHWE MPHUPOIHBIX MHUHEPAIIOB,
JIeViCTBUE PaJIMOAKTHBHBIX U3TYUYECHUI Ha OPTaHU3M YeIOBeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, MHIAUBULYaJIbHBIN JO3UMETP, Kamepa

Bunbcona, sinepHas sHepreTrka
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YUYEBHO-METOIUYECKOE OBECIIEYUEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka: 7-i knacc: 6a30BbIM YpOBEHb: YUeOHUK; 3-€ U3/laHue, epepadoTaHHOE
[epsimkun .M., UBanoB A.U. AkuronepHoe o6miectBo «M3naTeabcTBO
«IIpocsewenue»

» dusuka: 8- kacc: 6a30BbIM YPOBEHb: YUeOHUK; 3-€ U3JjaHue, TepepadoTaHHOE
[epsimkun .M., UBanoB A.U. AkuronepHoe obmiectBo «M3naTeabcTBO
«IIpocBemenue»

» Gusuka: 9-i knacc: 0a30BbIA YpOBEHb: YUEOHUK; 3-€ U3aHue, nepepadoTaHHOe
[epsimkun .M., I'yrauk E.M., MBanoB A.W. u np. AkunonepHoe o01ecTBo
«3narenscTBo «lIpocsemenue»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

COopHuk 3a1a4 no ¢pusuke 7-9xiaccel kK yueOnukam A.B. [lepblkus u ap.
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