


IHHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mno ¢u3MKe HA YPOBHE OCHOBHOIO o00mero o0Opa3oBaHHS
COCTaBJICHA HA OCHOBE TOJIOKECHWUH W TpeOOBaHWI K pe3yjibTaTaM OCBOCHHUS Ha
0a30BOM YPOBHE OCHOBHOW 00pa30BaTEIbHON MPOrpaMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Taxxe ¢ yuérom (eaepanbHOl paboueii mporpaMMbl BOCTIUTAHUS H
Konnenuuu npenogaBanus yueoHoro npeameta «Ouznkay.

Conepxxanve mporpaMmbl 1o (U3MKE HAMpaBIeHO Ha (popMupoBaHme
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYArOIMXCS W OPTaHHU3AIUI0 W3YUCHUS
(v3uKKM HA ACATEIHPHOCTHOW OCHOBe. B mporpamme mo (u3MKE yUHTHIBAIOTCA
BO3MOXKHOCTH YyueOHOro mnpeamera B peanuzaiuu tpedoBanuii ®I'OC OO0 k
TJTAHUPYEMBIM JTMIHOCTHBIM U METAINIPEAMETHBIM pe3yJibTaTaM O0yUEHUs, a TAKKe
MEKIPEIMETHBIE CBS3M €CTECTBCHHO-HAYUYHBIX YUE€OHBIX TPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111er0 00pa3oBaHMus.

[Iporpamma mo ¢u3nKe ycTaHABIMBAET paclpenecHue yueOHOro MaTeprana
o rogaM oOydeHus (10 Kjaccam), mpepiaraeT MpUMEPHYIO MOCIIeI0BATEILHOCTh
WU3YUYCHUS] TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS TPEIMETHOTO COJEPKAHUS W
y4&€Te BO3PAaCTHBIX OCOOEHHOCTEM 00yUarOmmnXCs.

[Iporpamma mo ¢u3uke pazpaboTaHa ¢ MEIBIO OKA3aHWUA METOIUYCCKOM
MOMOIIY YYUTETIO B CO3/TAHAN PabOoUeii MpOrpaMMBbl 10 YdeOHOMY TIPEIMETY .

dusrka SABISIETCS  CHCTEMOOOPA3yIOMMM ISl €CTECTBEHHO-HAYUHBIX
y4eOHBIX TIPEIMETOB, TOCKOJIBKY (PU3NUECKHAE 3aKOHKI JIEKAT B OCHOBE TIPOIECCOB
W SBIICHHMM, HM3y4YacMbIX XUMHCEH, OHOJIOTHEH, acTpoHOMHEH H (H3HUYECKOU
reorpaduei, BHOCHT BKJIAJ B €CTCCTBCHHO-HAyUHYI0 KapTHUHY MHPa,
MPEAOCTaBIsAET Hambojee sCHbIE O00pa3Ibl MPUMEHEHWUsS HAy4YHOTO METoAa
MO3HAHUA, TO €CTh CIIOC00a MOTyUSHHS JOCTOBEPHBIX 3HAHWUN O MUPE.

Opmna w3 TIaBHBIX 33134 (PHU3HUECKOTO OOpa30BaHMSA B CTPYKTYpe OOIIETo
o0pa3oBaHra COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
WHTEPECA K HAYKe Y 00yJaronuxcsl.

Nzyuenne ¢u3mkn Ha 06a30BOM YpPOBHE MPEANOSIaracT OBJIAJACHHE
CJICIYIONUMH KOMTICTCHTHOCTSIMA, XapaKTEPU3YIONUMH €CTECTBCHHO-HAYUHYIO
TPaMOTHOCTH:

e HAy4YHO OOBSICHATH SBJICHUS,

e OIICHUBATH W MMOHUMATH OCOOCHHOCTH HAYYHOTO MCCIICTOBAHUS,

e HWHTEPNPETHPOBATH  JAHHBIE W  WCHOJB30BATh  HAYYHBIC
JI0KA3aTeIbCTBA /TS TIOJTyUYEHUS BHIBOJIOB.

Ilemn wu3ydeHumss (U3MKA HA YPOBHE OCHOBHOIO o00miero oOpa3oBaHUA
omnpenencasl B KoHmenmuu mpenomaBanmst yueOHOTO TpenMera «®Dusmka» B
oOpa3oBarenbHBIX opranusanuax Poccuiickoit ®enepanuun, peaanu3yronux
OCHOBHBIE  00I1€00pa30BATENIbHBIC MPOTPAMMbI, YTBEPKIAEHHON  pelICHUEM



Konnernn Munuctepcrsa npocsenieansi Poccuntickoit @enepanum (MpOTOKOJ OT 3
nexadbpsa 2019 r. Ne [1K-48H).
Heaun n3yuyenus pusukn:

NMpUOOpETEeHNEe HHTEpeca MU CTPEMIICHHA OOYydYaloIUXcd K HAyYHOMY
W3YUYCHUIO MPUPOJIBI, PA3BUTHE WX WHTEIUICKTYAIBHBIX W TBOPYECKHX
CIIOCOOHOCTEH;

pa3BUTHEC NPEACTABICHUH O HAYYHOM METOJC MO3HAHUA U (POPMHUPOBAHHE
HCCJIEA0BATEIIBCKOTO OTHOMICHHUS K OKPYKAKOIIUM SABJICHUSIM,
(opMupoBaHHE HAYYHOTO MHMPOBO33PEHHS KaK pe3yJibTara H3YUCHHS
OCHOB CTPOCHHMS MaTepur U (PyHIaMEHTAIBHBIX 3aKOHOB (PH3HKH,
(bopMupoBaHUE TMPEACTABICHUH O poiau (H3UKH ISl PA3BHTHSA JIPYTUX
€CTECTBCHHBIX HAYK, TCXHUKHU U TEXHOJIOT UM,

pasBUTHE  TMPEJACTABIICHHUH O  BO3MOXHBIX  cdepax  Oyaymiei
poeCCHOHAIEHOM JIEATEIPHOCTH, CBSI3aHHON ¢ (DM3MKOM, MOJATOTOBKA K
JajgbHerIeMy 00yUeHHIO B 3TOM HaIlPaBJICHUMU.

JlocTroKeHME STHX IeNIed MporpaMMbl 10 (PH3MKE HAa yPOBHE OCHOBHOTO
o011ero o0pazoBaHus 00ECIICUNBASTCS PEIICHUEM CISAYIOMMX 3aa4:

NpUOOPETeHNE 3HAHWK O JUCKPETHOM CTPOSHWM  BEMIECTBA, O
MEXAaHUYECKUX, TEIUIOBBIX, AJICKTPUUECKUX, MArHUTHBIX W KBAHTOBBIX
SABJICHUASX

MPUOOPETCHUE YMEHUH OMHCHIBATh U OOBACHATH (DU3UUCCKUE SIBICHUS C
WCITOJIb30BAHUEM TIOJTyYCHHBIX 3HAHUI;

OCBOCHHE METOJIOB PCEIICHWA TPOCTEHINMX PACUETHRIX 3a1ad ¢
HCITOJTb30BAaHUEM (przraecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUCHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUH HAOMOATh IPUPOIHBIC SIBJICHUS W BBITIOJHATH OTIBITHI,
JadopaTopHbie  padOTBl M AKCICPUMEHTAIBHBIE HMCCIICIOBAaHUA €
HCIOJIb30BAaHUEM U3MEPUTEIBHBIX TTPUOOPOB;

OCBOCHHE TPUEMOB PabOTHl ¢ WHpOpMaImel (HU3NIEeCKOro COMEpIKaHMs,
BKJTEIOUAsi HH(OPMAITHIO O COBPEMEHHBIX JAOCTHIKEHUSAX (DHU3HMKH, aHAIH3 U
KPUTHYECKOE OIICHUBAHNE MH(OPMAIIHH,

3HAKOMCTBO €O cepamu npodeccHoHanbHON eSITeIPHOCTH, CBSI3aHHBIMH
¢ (u3uKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTKEHUAX (PU3MUECKON HAYKH.

Ha m3yuenue ¢usukm (0a30BbIli ypOBEHH) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanusa orBoautcsa 238 yacos: B 7 kinacce — 68 dacos (2 yaca B HEAEIO), B 8
knacce — 68 gacoB (2 yaca B Henemo), B 9 kinacce — 102 yaca (3 vaca B Henemo).

[Ipenmaraemeiii B mporpamMMe 1o (pU3HMKE MepedeHb Ja00paTOPHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATEIIBHBIN XapaKTep, YUUTETh ASIAeT BHIOOP MPOBEICHUAS



7a00paTopHBIX PadOT W OMBITOB € YUYETOM HHAUBUIYAIbHBIX OCOOCHHOCTEH
00yyYaroIuXCcsa, CIUCKA SKCIICPUMEHTANBHBIX 3aJIaHUi, TPEAjiaraéMbiX B paMKax
OCHOBHOTO TOCYaPCTBEHHOTO YK3aMEHa 10 (hH3HKE.



COJAEP)KAHUME OBYUEHUSA
7 KUIIACC

Paznen 1. ®u3uka v €€ poJib B MO3HAHUM OKPY KAaK0IIero Mupa.

Ouszuka — Hayka o mpupoae. SBneHua npupoasl. OHU3AUECKHAE ABJICHHUS:
MEXaHUUYECKUE, TEIJIOBBIC, JICKTPUUECCKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.

Ousnueckne BenuuuHbl. M3Mepenue (usnuecknx BenwunH. Dusnueckue
npuOopsl. [lorpeninocts u3mMepeHuit. MexxyHapoaHas cucTeMa eAMHUIL.

Kak d¢usnmka w Jpyrue eCTECTBEHHBIE HAyKd HM3Y4YalOT TPHPOY.
EcrecTBeHHO-HAYUHBIA METOJA TO3HAHUS. HAOMIOJAEHWE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIABUKEHUE TUMOTE3, SKCIEPUMEHT MO MPOBEPKE TUNOTE3, OOBSICHEHHE
HaOmoaaemoro seieHus. Onucanue (PU3NUECKUX SBIICHUN C TIOMOIIBIO MOJIEICH.

Hemoncmpauuu.

1. MexaHMUECKUE, TEIUIOBbIC, JJIEKTPUUYECKUE, MArHUTHBIE, CBETOBBIC

ABJICHUSL.
2. ®uznueckue MpuOOpPsl U MPOLEAYpPa MPAMBIX U3MEPEHUIN aHAJIOTOBBIM U
U POBBIM PUOOPOM.
JlabopamopHhvie pabomol u onvimol.
1. OnpeneneHue LEHbI ICCHUS KaJIbl U3MEPUTENBHOTO MTPUOOpa.
2. HM3mepenune paccTosHuil.
3. H3mepenne o0bEMa )KUAKOCTH U TBEPAOTO TENA.
4. OnpeneneHue pa3MepoB MaJbIX TEJL.
5. M3Mmepenne Temmeparypbl MPHU MOMOIIM >KHUJKOCTHOTO TEPMOMETpa U
JaTYMKa TeMIEPaTyPhl.

6. IlpoBenaeHue uccieaoBaHUs MO MPOBEPKE TUMOTE3bl: JAJBHOCTh MOJETA
IapuKa, MyIIeHHOr0 FOPU30HTAIBHO, TeM OoJibliie, 4YeM OO0JIbIIE BbICOTA
MmycKa.

Paszgen 2. IlepBoHayaibHbIE CBeAEHNSI 0 CTPOEHHH BellecTBA.

CrpoeHue BelllecTBA: aTOMbl M MOJIEKYJbl, HX pa3Mepbl. ONbIThI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOSHUE BEIIECTRA.

JIBukenve wyactuil BerecTBa. CBS3b CKOPOCTHM JBHXKCHWS 4YacTUIl C
TemriepaTypoii. bpoyHoBckoe nsmxenue, auddysuda. BzaumopaeircTBue dacTwil
BEILIECTBA: MPUTSKEHUE U OTTAJTKUBAHKUE.

ArperaTHbi€ COCTOSIHHS BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH W TBEPBIX
(KpUCTATTHYECCKUX) Tell. B3auMOCBSA3b MEXAYy CBOWCTBAMH BENMICCTB B Pa3HBIX
arperatHbIX COCTOSIHUAX U MX aTOMHO-MOJIEKYJIAPHbIM cTpoeHueM. OcoOEHHOCTH
arperatHbIX COCTOSAHUI BOJIBI.

Hemoncmpayuu.

1. HabmoaeHue GpOyHOBCKOTO ABUKEHUS.



2. Habmonenue muddysun.
3. HaOGmonenune SIBJICHUH, OO BACHAIOIIMXCS MPUTSKEHUEM WA
OTTAJIKUBAHUEM YACTHIL BEILIECTRA.

JlabopamopHhvie pabomot u onvimol.

1. Omenka guamMeTpa aroMa METOJAOM DpsAOB (C  HCIOJb30BAHHUEM

dhoTorpadmuii).

2. OnbITHI IO HAOIOJEHUIO TEMIOBOTO PACIIMPEHUS Ta30B.

3. OnbpIThl 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUA.

Pa3nen 3. /IBr:keHHe U B3aUMOaeilicCTBHE TeJl.

Mexanunueckoe JBHKeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBUIKCHHUE.
Cxopoctb. CpenHsia CKOPOCTh IMPH HEPABHOMEPHOM ABM)KEHWUM. Pacuér myTtw u
BPEMEHHU JIBHKEHHUS.

SBnenne wHepumu. 3akoH HMHepuMH. B3aumopeicTBhe Ten Kak MNpUUMHA
W3MEHEHUS CKOPOCTH JBMXKEHUA Teia. Macca Kak Mepa WHEPTHOCTH Tea.
[TnoTHOCTH BemiecTBa. CBSI3b MJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €AUHULIEC
00bEMa BEIECTBA.

Cuna kak xapakTepucTuka B3aumojaeicTBus Tei. Cuiia ynpyrocTd M 3aKOH
I'yka. U3mMepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETPA. SIBJICHUE TATOTEHUS W CHUJIA
TsxkecTr. CHjia TSHKECTH Ha Jipyrux miaderax. Bec tena. Hesecomocts. Crioxkenue
CUJI, HAMPABJICHHBIX MO OJHON mpsamoil. PaBHoaelcTByomas cui. Cujia TpeHUs.
TpeHue CKOJbKEHUS U TPeHKE MOKOos. TpeHue B MPUPOIe U TEXHUKE.

Hemoncmpauuu.

HabmoaeHne MexaHUueCcKoro ABUKEHUA Tea.

H3mepenne ckopocTy NMPAMOJIMHEHHOTO JBUKECHUS.

HabmoneHue sBICHUS MHEPIUU.

HabmoaeHne u3aMeHeHnsi CKOpOCTH MPU B3aUMOJICHCTBUU TEI.

CpaBHeHuE Macc Mo B3aUMOJICHCTBUIO TEJ.

CrnoxeHue cuJjl, HalpaBJIEHHbBIX MO OJTHOW MPSAMOH.

Haﬁopamopubte pabomol u onvimol.

1. OmpeneneHre CKOPOCTA PAaBHOMEPHOTO NBIKEHUA (ITapyKa B KHJIKOCTH,
MOJIEITH AJIEKTPHUECKOTO aBTOMOOWIIA U TaK Jajiee).

2. OnpenenieHUE CPEHEH CKOPOCTH CKOJbXEHUA OpyCcKa WM IIapuKa Mo
HAKJIOHHOM TIOCKOCTH.
Onpenenerue mIOTHOCTH TBEPAOTO Tea.

4. OmbBITBI, JTEMOHCTPHUPYIONIHE 3aBHCUMOCTh pacTshKeHUs (nedopmariin)
MPYKUHBI OT TMPUJIOKEHHOM CHIIBI.

5. OneIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHHS CKOJIbKEHHS OT
BECa TeJIa M XapaKTepa COMPUKACAIOIIUXCS MOBEPXHOCTEH.

Pasznen 4. /laBjieHne TBEPABIX TeJl, sKHAKOCTEl M ra3oB.
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Hasnenue. CnocoObl YMEHBIICHUS U YBEJIMUCHUS AaBjicHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJICHHUS Ta3za OT 00BEMa, Temmeparypsl. llepenaua maBrieHUS
TBEPABIMHA TEJIAMHU, KUIAKOCTAMHA M razamu. 3akoH [lackans. [TaeBmarmueckue
MaIuHbl. 3aBUCUMOCTh JABJICHHS >KUIKOCTH OT TiayOwmHbl. [wmapocrarmueckwii
napajaokc. CooOmmaroryecs cocyanl. [ mapaBanyeckie MEXaHUu3MBbl.

Atmocdepa 3emnm u armocdepHoe nmaBiaeHHE. [IpUUuHBI CyIecTBOBAHUS
Bo3aymHOH obonouku 3emin. Onbit Toppumuemnn. M3mepenme armocdepHOro
JaBeHUS. 3aBUCHUMOCTh aTMOC(EPHOTO MaBJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubopsr a1 u3MepeHns aTMOCHEPHOTO JABJICHHS.

Jle#icTBrE JKUIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX TeJO. BrITamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanne ten. Bo3myxoriaBanue.

Hemoncmpauuu.

A T ol e
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3aBUCUMOCTbH ABJICHUA ra3a OT TEMIIEPaTyPhI.

[lepenada maBiaeHUs KUAKOCTHIO U Ta30M.

CooOmmaronuyecs CoCy/Ibl.

I'mapaBnuueckunii npecc.

[IposiBnenue aeicTBUs aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKHBAIONMICH CHJIBI OT 00BEMA TOTPYKEHHON YaCTH
Tea W TUIOTHOCTH KHUIAKOCTH.

PaBeHCTBO BHITATKUBAIOIIEH CHITBI BECY BRITCCHCHHON KUIAKOCTH.
YcnoBue miaBaHus TEN. TJIABAHWE WIIWA TOTPYKEHUE TET B 3aBUCHMOCTH
OT COOTHOMICHUS TUIOTHOCTEH TeJa M )KUIKOCTH.

JlabopamopHhvie pabombol u onvimol.

1

Hccnenosanue 3aBUCUMOCTH BECa TeJla B BOJIE OT 00bEMA MOTPYKEHHOH B
YKAJIKOCTbh YaCTH Tea.

OnpeneneHue  BHITAIKUBAIONIEH  CHIIBI, JCWHCTBYIOIIEHM Ha  TeIo,
MOTPYKEHHOE B )KUAKOCTD.

[TpoBepka HE3ABUCUMOCTH BBITAJTKUBAKOIIEH CUJIBI, AEHCTBYIOIIEH HA TEIO
B JKMJKOCTH, OT MAacCChl T€Na.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JNEHUCTBYIOIIEH HA TEI0 B JKUJIKOCTH, OT 00ObEMA MOTPYKEHHOU B
YKAJIKOCTh YaCTH TeJia U OT TUIOTHOCTH KUIKOCTH.

Konctpyuposanne apeoMeTpa WM  KOHCTPYMPOBAHUE JIOJKHM H
onpeneiieHue €€ rpy30noabEMHOCTH.

Paszaen 5. PaGora u MomiHoCTh. JHeprusi.

Mexannueckasa padboTta. MoIIHOCTS.

[TpocTeie MexaHWU3MBbI: pbiuar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio
paBHOBecusi pblyara. lIpumeHeHue mnpaBUja paBHOBECUA pblyara K OJIOKY.



«3onoroe mnpasuio» Mexanuku. KIIJ[ mpocteix MexanuamoB. [IpocThie
MEXaHU3MBbI B ObITY U TEXHUKE.

Mexannueckasa odHeprud. KuHeTmyeckas W TMOTCHIMWAIbHAS — SHEPTHUs.
[TpeBpaiiienrie OAHOTO BUAA MEXAHUUYECKOW SHEPTUU B APYTroi. 3aKOH COXPAHEHUA
SHEPIUM B MEXAHUKE.

Hemoncmpauuu.

1. [Tpumepbl MPOCTHIX MEXAHU3MOB.

JlabopamopHhvie pabomol u onvimol.

1. Onpenenenue padOThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBMXKCHUU Teja

0 TOPU3OHTAIIBHON MTOBEPXHOCTH.
2. Hccnenosanue yciioBHil paBHOBECHS pblUyara.
3. Usmepenne K1I/] HaK1OHHOM IIOCKOCTH.

4. M3ydeHune 3aKOHA COXPAHECHHS MEXAHUYECKON SHEPIUHU.
8 KUIACC

Paszgen 6. TerioBbie sIBJIEHUS.

OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJIAPHO--KUHETHYECKOW TEOPUU CTPOEHUA
BellecTBa. Macca u pa3Mmepbl aTOMOB W MOJEKyd. ONbIThl, TMOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUA MOJICKYJIAPHO-KMHETUYECKONU TEOPHH.

Mopaenu TBEPAOro, >XHUAKOTO W Ta3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucramnmmueckue n amopdusie Tena. OObICHEHHE CBOWCTB Ta30B, KUIAKOCTEH W
TBEPJILIX TEJ HA OCHOBE TOJIOKEHUH MOJEKYISIPHO--KUHETUUYECKON TEOpHH.
CMmaunBaHue U KaWUISPHBIC ABJIEHUA. TeIIOBOE PaCIIUPEHUE U CKATHUE.

Temneparypa. CBs3b TeMmOepaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBUKEHUS
yactull. BuyTpenHsss sHeprus. CnocoObl W3MEHEHUS BHYTPEHHEHW SHEpruu:
Termonepeaaya u COBEPILICHUE padoTHI. Bungi TEIJIONEPEAAUHN
TEMJIONPOBOAHOCTh, KOHBEKIUSA, U3JTyUEHUE.

KonuuectBo TemnoThl. YenpHas TEMIOEMKOCTh BellecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TemioBoro Oananca. [lnaBnenue u
OTBEPACBAHUE KPUCTAUIMUECKUX BEIIECTB. YAENIbHASA TEIJIOTA IJIABJICHHUS.
ITapooGpaszoBanne u koHaeHcanus. Mcmapenwe. Kumenwe. YaenpHas TerioTa
napooOpa3oBaHusa. 3aBUCUMOCTh TEMIIEPATypPhl KHIIEHWA OT aTtMocdepHOoro
JIABJICHUS.

BraxxnocTh BO3ayXA.

DOHeprud TOIJIMBa. Y AeNIbHAS TENJI0Ta CrOpPaHus.

[Tpunumnel pabotsl TemaoBbix asurarenei KIIJ[ temioBoro psurarens.
TennoBkle NBUTATENN Y 3aIATA OKPYKAKOIIEH CPEIBI.

3aKOH COXPAHCHUS U MPEBPAIICHUS SHEPTUHU B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. Habmonenue 6poyHOBCKOTO ABUKEHUS.
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10.
11.
12.
13.

Hab6monenune muddysun.

Habmonenue sBIeHAM CMAauMBaHUS M KAIIMJLIAPHBIX SBJICHUM.
Habmonenune TemioBoro pacimmpeHus TEI.

HN3meHenne naBiacHMs Ta3a MpU M3MCHCHHH 00BEMA M HATPEBAaHWH HIIH
OXJIAXKICHHH.

[TpaBuita m3MepeHHs TEMIIEPaTyPHI.

Buapl Temonepeaaun.

OxnakIeHNe TIPH COBEPIIICHUH PadOTHI.

Harpepanue npu coBepiiieHHH paOOTH BHCIITHAMH CHJIAMH.
CpaBHeHHE TEITIOEMKOCTEH Pa3IMIHBIX BEIICCTB.
Hab6nronenune kuneHus.

Habmonenune mocTostHCTBa TEMIIEPATyPhl IPH TUIABJICHHH.
Moienu TEIIOBBIX JBUTATEIICH.

JlabopamopHhvie pabomol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbIThl 1O OOHAPYIKEHUIO TEHCTBUS CUJT MOJIEKYJIIPHOTO MIPUTSKEHUS.
OMnbIThI MO BBIPALIMBAHUIO KPUCTAIOB MOBAPEHHOM COJIA UJTK caxapa.
OnbIThl O HAOMIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, JKUJIKOCTEH H
TBEPIBIX TEIL.

Onpenenenue aapieHUd BO3Ayxa B Oa/IJIOHE MIMPHILA.

OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTh [ABJICHHS BO3JyXa OT €ro
00bEMa M HArPEBAHUA WIH OXJIQKICHUS.

[TpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKON TPyOKE OT TEMIIEPATYPHI.

Habmonenne w3MeHEHUsT BHYTPEHHEH SHEpPrud Tejla B PeE3yJbTaTe
Termonepeaau U padoThl BHEITHUX CHIL.

Uccnenoanue SBICHUS TEIUIOOOMEHA MNPU CMENIMBAHUM XOJIOJHOW U
ropsYen BOJBI.

OnpeneneHue  KOJMMYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJIOW  MpH
TEMJI000MEHE C HArpeThiM METAUTMUECKUM LIWJIUHIPOM.

Onpenenenue yaeabHOU TEIIOEMKOCTH BEILIECTBA.

Hccnenosanue npoiiecca UCNApeHUs.

OnpeneneHue OTHOCUTENIBHOM BIAXKHOCTH BO3/AyXa.

Onpenenenue yaeabHOU TEIJIOTHI MJIABJICHUSA JIbJA.

Paszgen 7. DjekTpudeckue U MATHUTHBIE SIBJICHHSL.

Onektpuzaums Ten. JlBa poaa >MEKTPUYECKHX 3apsaoB. BzaumonelicTsue
3apsokeHHBIX  Ted.  3akoH KyrnoHa (3aBUCHMOCTh  CHIIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TET OT BEJTMUMHBI 3aPAJIOB U PACCTOSHHS MEXKTY TEJIAMH).

Onektpuueckoe noje. Hanmpsx€HHOCTh siekTpuueckoro mnosis. [lpuHuwmn
CYTIEPITO3UIIAH JICKTPUUCCKUX TOJICH (Ha KQUeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckrx 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECCKUN 3apsil.
Crpoenune aroma. IIpoBOJHWUKM W JUABNEKTPUKU. 3aKOH  COXPAHCHUS
AIIEKTPUUECKOTO 3apAa.

ONIEKTPUUECKAM TOK. YCJIOBHS CYIIECTBOBAHUS DJICKTPUUECKOTO TOKA.
Hcrounnkn mOCTOSITHHOTO TOKa. JISHCTBHS SJIEKTPUUECKOTO TOKa (TETUIOBOE,
XUMHUYECKOE, MAaTHATHOE). DJIEKTPUUECKHUHA TOK B JKAJIKOCTSAX M ra3ax.

Onektpuueckas uenb. Cuna  Toka.  OJIEKTPUYECKOE  HAMPSIKEHUE.
ConpoTuBjeHUe NPOBOJHUKA. YEIbHOE COMPOTUBJICHUE BelllecTBA. 3akoH Oma
ais ydactka uenu. [locnegoBaTenbHOE W MApPaUICNIbHOE  COSIMHEHHUE
MTPOBOTHUKOB.

PabGora ¥ MOIIHOCTh A3JIEKTPUUECKOTO Toka. 3akoH Jlxoyns—Jlenna.
DJNIEKTPUUECKUE LIETIH U MTOTPEOUTENH 3IEKTPUUECKOM 3Heprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocrosiHHbIE ~ MarHuWThl.  B3aumMopaeicTBHE  TMOCTOSHHBIX  MarHUTOB.
MaruutHoe nosie. MarautHoe nosie 3eMJid U €ro 3Ha4eHUe JJIsl KU3HU Ha 3eMJie.
OmeiT  Opcrena. MarautHoe 1mojie  3J€KTpUueckoro Toka. [lpumeHneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[eHCTBHE MArHUTHOTO MOJIs HA MPOBOJHUK C TOKOM.
OJIEKTPOJIBUTaTelib MOCTOSTHHOTO Toka. lcrnosib3oBaHHWE 3IEKTpOABUTATENECH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

OneiTel @apaned. ABnaeHue snekTpoMariuTHol uHaykuuu. [Ipasuno Jlenna.
DJIEKTPOTE€HEPaTOP. Cnoco6bl MOy YCHHS ANEKTPUUYECKON SHEPTUH.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOUYHUKAX SHEPTHUH.

Hemoncmpauuu.

DneKTpu3anms Te.
JIBa poa >MEKTPUUECKUX 3aPAI0B U B3aUMOICHCTBUE 3aPAKCHHBIX TEI.
YCTpONCTBO U IEUCTBHE JIEKTPOCKOMA.
DJNIEKTPOCTaTUUECKAA UHAYKIIHUA.
3aKOH COXPAHECHUS ANEKTPUUYECKHUX 3aPSAI0B.
[TpoBOAHUKYN U AUAIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUHA 3JIEKTPUUECKOTO MOJIS.
HcTouHnKM TOCTOSHHOTO TOKA.
JIeHCTBUA SIIEKTPUUYECKOTO TOKA.
. DNEKTPUUYECKU I TOK B KUJIKOCTH.
. ['a30BbIl pazpan.
. I3mepenue cuiibl TOKa aMIepMETPOM.
. I3amepeHune 3eKTpUUeCcKOro Hanpsa>KeHUsI BOJbTMETPOM.
. Peoctar u Mara3uH CONpOTUBIICHUH.
. BzaumopeiicTBre NOCTOSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTHU Pa3JCICHUA MOJOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHue MarHUTHBIX TOJIEH MOCTOAHHBIX MArHUTOB.

OmneIT Dpcrena.

MarHuTHOE MoJjie TOKa. DJICKTPOMArHmT.

JleficTBHE MAarHUTHOTO TIOJISl HA TPOBOJAHUK C TOKOM.

DNEKTPOABUIaTENb NOCTOSHHOIO TOKA.

Hccnenosanue SABICHUS 3JICKTPOMArHUTHOW UHIYKIIWH.

OmnbiTel ®apajes.

3aBUCHMOCTh HAMpPABJICHUS MHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHUA.

DNEKTPOreHepaTop NOCTOAHHOIO TOKA.

JlabopamopHhvie padbomot u onvimol.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIOMCHHUIO OJICKTPU3AIMA TN WHAYKIUEH W TpH
COTIPUKOCHOBEHUH.

HccnenoBanmne AEHCTBUSA 9SICKTPUUECKOTO MO HA TPOBOJHUKH U
JTNDJICKTPUKH.

Coopka 1 nmpoBepka padOThl AMEKTPUUESCKON HEMX MOCTOSTHHOTO TOKA.
H3mepenne u perympoBaHne CHJIBI TOKA.

H3mepenne u peryIupoBaHnie HAMPSIKEHAS.

HccnenoBanme 3aBUCHMOCTH CHJIBI TOKA, WAYIIETO YepPe3 PE3UCTOP, OT
COTIPOTHRJICHHS PE3UCTOPA U HATIPSHKCHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIITHE 3aBUCUMOCTD ANMEKTPHUECKOTO
COTIPOTHBJICHUS TPOBOAHWKA OT €r0 JUIMHBI, TUIOMIAJAW TONEPEUHOTO
CCUCHHS M MaTepHaJa.

[IpoBepka mpaBwWjia CIIOKCHUS HAMPSKEHWW TPHA  TOCIEA0BATEIIBHOM
COCTMHCHHH JIBYX PE3WCTOPOB.

[IpoBepka mpaBwia IS CHJIBI TOKa TMPH TapPALICIHbHOM COCTUHECHUN
PE3UCTOPOB.

Onpenenenne pabOTHI HAESKTPHUUCCKOTO TOKA, HAYIIETO YePE3 PE3UCTOP.
OnpeneneHrne MOIMHOCTH  ANEKTPUUYECKOTO TOKA, BHIACIAEMONW Ha
pe3ucTope.

HccnenoBanme 3aBUCHMOCTH CHJIBI TOKA, MIYIIETO YEpPE3 JIAMIIOYKY, OT
HANPsKEHUS HA HEH.

Onpenenenue KII1J[ Harpesares.

HccnenoBanre MarHUTHOTO B3aMMOICHCTBHS TTIOCTOSTHHBIX MArHHATOB.
WN3yuenne MarHUTHOTO TONS  TOCTOSHHBIX ~ MAarHUTOB TPH  HX
00bCTMHEHUU U PA3/ICTICHHUHU.

HccnenoBanme AeHCTBHS SJIEKTPUICCKOTO TOKA HA MAarHUTHYIO CTPEINKY .



17. ONbITHI, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI  B3aUMOJACHCTBUS
KaTyIIKA ¢ TOKOM W MarHuta OT CWJIbl TOKAa W HANPaBJICHUS TOKA B
KaTYILKE.

18. I3yueHne AeiCcTBUA MAarHUTHOTO TIOJISE HA MPOBOJIHUK C TOKOM.

19. KoHCTpyrpoBaHue 1 u3yueHue padoThl AIEKTPOABUTATENS.

20. U3mepenne KIIJ1 snexrpoaBurareibHON yCTAaHOBKH.

21. OOBITBI MO MCCIEAOBAHUIO SABJICHUA SJICKTPOMArHUTHOW WHIYKIIUU:
WCCIICAOBAHUE W3MCHEHHWW 3HAYEHHUS W HANPABJICHHUS WHIYKIUOHHOTO
TOKA.

9 KVIACC

Pa3znen 8. Mexanudeckue siBJIeHUSI.

Mexannueckoe JBHKeHME. MarepuanbHas Touka. (Cucrema OTCUETa.
OTHOCUTEBHOCTh MEXAHWUECKOTO JBUXKEHUS. PaBHOMEpHOE MPSIMOJIMHEHHOE
nBukeHre. HepaBHOMepHOE mpsiMoJinHeHOe aBuxkeHHe. CpelHss U MTHOBEHHAs
CKOPOCTb TeJia IPU HEPABHOMEPHOM JBUKEHHH.

VYckopenne. PaBHOyCKOpeHHOE MpAMOJiMHEHOEe jBkeHue. CBoOOaHOE
najgenue. Oneithl ["anunes.

PaBHOMepHOE NBHXKEHHME MO OKpYKHOCTU. [lepuon m dactora oOpaineHus.
JlnHelHasa u yrioBas CKOpocTH. LIEHTpOCTPEMUTETBHOE YCKOPEHHE.

[Tepsriii 3akon HeroTona. Bropoi 3akon HerotoHa. Tpernii 3akoH HerotoHa.
[IpuHUMI Cynepno3uIuA CUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUs CKOJIbKEHHS, Chila
TPEHUA MOKOSI, APYTUE BUJIbI TPCHHUS.

Cuna TAKeCTH M 3aKOH BCEMHPHOTO TATOTCHUS. YCKOPEHUE CBOOOJHOIO
naaeHuda. JIwxenue miaanetr Bokpyr Comnnma. IlepBas kocMuueckas CKOPOCTb.
HeBecoMocTh B ieperpysku.

PaBHoBecue maTepuanbHON TOukH. AOCONIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIIEHHON OChIO BpaleHus. MOMEHT cuiibl. LIEHTp TaXKECTH.

Nmnynbc Tena. U3menenune ummnyiibea. UMnynbe cuiibl. 3aKOH COXPaHEHUA
uMIyJjbsca. PeakTuBHOE NBUKEHHE.

Mexannueckad padboTra ¥ MOIIHOCTh. PadoTa Ccuil TAXKECTH, YNPYTOCTH,
TpeHuda. CBsA3b 3HEpruu U padoThl. [loTeHIIMANIbHAS SHEPTUA TENA, MOJHATOrO HAJl
MOBEPXHOCTHIO 3eMJIu. [loTeHIIMANIbHAS SHEPTHS CxKATOU NpyKuHbl. KuHeTnueckas
sHeprus. TeopeMa O KHHETHUECKOW SHEPTUU. 3aKOH COXPAHEHUS MEXAHUUECKOM
SHEPTUH.

Hemoncmpauuu.

1. HabmoneHne MEXaHUUYECKOTO JABUKEHUA TeJla OTHOCUTEBHO PAa3HbIX TEJ

OTCU€TA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHue nyTell W TPACKTOpPUN ABUIKECHHMS OJIHOTO W TOrO K€ Teja
OTHOCHUTENBHO PA3HbIX TEN OTCUETA.

H3mepeHre ckopoCTH U YCKOPEHUS TPSMOIMHEHHOTO IBUOKCHUSA.
Hccnenosanme npu3HaKkoB PaBHOYCKOPEHHOTO IBUKEHUSA.

HabmoaeHue NBUKEHHS Tea Mo OKPYKHOCTH.

HabmoaeHne MexaHUueCKUX SIBJICHUM, MPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PABHOMEPHOM H  YCKOPEHHOM  JBWKCHUH
OTHOCHUTEIHHO KaOWHETa (PHU3HUKH.

3aBUCUMOCTh YCKOPEHMS Tejla OT MAcChl Tella W JACHCTBYIOLIEH Ha HETO
CHJIBI.

Habnronenue paBeHCcTBa CHIT TPU B3aUMOJEHCTBUMN TEN.

H3meHeHue Beca Tea NPy YCKOPEHHOM JBUKCHHH,

[Tepenaua ummnybca npy B3auMOJACHCTBUM TEIN.

[TpeoOpazoBaHus SHEPTUM MPU B3AUMOJICHCTBUU TEIN.

CoxpaHeHre UMMyJibca MPU HEYNPYTOM B3aUMOACHCTBHUMU.

CoxpaHeHue uMnyJibca npu adCOMIOTHO YIPYTOM B3aUMOJICHCTBUU.
HabmoaeHue peakTUBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUUECKON SHEPTrUM MpHU CBOOOTHOM MA/ICHUH.
CoxpaHeHrne MEXAaHUUECKON SHEPTUU TP ABUKEHUH TeJIa MO/ ICHCTBUEM
TIPYKUHBI.

JlabopamopHhvie padbomsl u onvimol.

1

KoncTpympoBanve TpakTa Ui pasroHa W JAIBHEHUIIIETO PaBHOMEPHOTO
JBVOKSHUS TIIAPUKA WITA TEICKKH.

Onpenenenne cpemHeld CKOPOCTH CKOJBKEHUS OpyCKa WM JBYIKCHUS
LIAPUKA 110 HAKIIOHHOM TIOCKOCTH.

Onpenenenne yCKOPEHHS Tella TPW PAaBHOYCKOPCHHOM JIBHDKCHHUH TI0
HAKJIOHHOM TIOCKOCTH.

HccnenoBanmne 3aBUCHMOCTH MYyTH OT BPEMEHH TPH PAaBHOYCKOPECHHOM
JIBMOKEHUH 0€3 HauaJlbHON CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIA TIPH PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HAYaJIbHOW CKOPOCTH IyTH OTHOCATCA KakK pPsAJ HEUYETHBIX YHUCE, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMCHH OJTHHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI  TPEHHUS CKOJBXKEHUS OT  CHJIBI
HOPMAaJTLHOTO JaBJICHUS.

Onpenenenne kodxhpunreHTa TPEHU CKOJTBKCHHS,

Onpenenerue KECTKOCTU MPYIKUHBI.

Onpenenenue padoThl CUJIbI TPEHUS MPU PABHOMEPHOM JBHKCHHM Teja
M0 TOPU30HTAJIEHON TTOBEPXHOCTH.



10. Onpenenenue padOThl  CWIbI yOPYrOCTA TpU  MOABEME Tpy3a C
UCIOIb30BAaHUEM HETOJIBUKHOTO U TOJABUKHOTO OJIOKOB.

11. 3ydeHue 3aKk0Ha COXPAHECHUS SHEPTUM.

Paszgen 9. Mexanuyeckue Kojie0aHUS U BOJIHBI.

KonebarenbHoe npuxenue. OCHOBHBIC XapaKTEPUCTUKHN KOJIEOAHU: IEpuo,
4acToTa, aMIUIUTy1a. MatemMaTuyeckuil U Npy>KUHHbIA MasTHUKU. [IpeBpaiiieHue
SHEPIrUM NPH KOJICOATSIIBHOM JIBUKEHUH.

3aryxaromue — kojebaHus.  BeIHyXAeHHbIe — KoneOaHua.  Pe3oHaHc.
Mexannueckue BOJHbI. (CBOHCTBA MEXaHWYECKUX BOJH. [IpomonbHble U
nonepeuHsle  BOJIHBIL. JIIMHA BOJMHBI M CKOPOCTh €€ PacHpOCTPAHCHMUS.
MexaHWueCKUE BOJHBI B TBEPJIOM TEJE, CEHCMUUECKUE BOTHBI.

3Byk. ['poMkocTh 3Byka W BhicoTa ToHA. OTpakenme 3Byka. MH(}ppa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaGmonenue kojeOaHWi Ten TMOJA ACHCTBHEM CHJIBI TSIKECTH W CHIIBI
YIOPYTrOCTH.

Habmonenue konebanuii rpy3a Ha HUTU U HA MPYKUHE.

HabmoneHue BbIHYXACHHBIX KOJICOAHUH U pE30HAHCA.

PacnipocTpanenne mpoaoapHBIX U TIOTIEPEYHBIX BOJIH (HA MOJIEITH).
HabmoaeHue 3aBUCUMOCTH BBICOTHI 3BYKA OT YAaCTOTHI.

AKYCTHYECKHI pe30HAHC.

Haﬁopamopubte pabomovl u onvimol.

1. OmnpeneneHue YacTOThl W NEpUOAA KOJeOaHWM MaTEeMaTHUYECKOro
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MasTHHKA.
2. Ompenenenne 4aCTOTH U TIEpUOAA KOJICOaHWH TTPYKUHHOTO MasATHHKA.
3. HccnenoBanue 3aBUCHUMOCTH TEpHOJa KOJIcOaHWM MOABEIIIEHHOTO K HUTH
rpy3a OT JUTUHBI HATH.
4. Hccnenopanue 3aBUCUMOCTH TeprUo/1a KojaeOaHuH NPy>KMHHOTO MasTHHUKA
OT MaccChl rpysa.
5. IlpoBepka HE3aBUCUMOCTH MEpHUOJA KOJIEOAHUN TIpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Tpy3a.
6. OmBITBI, JAEMOHCTPUPYIOIIME 3aBUCHMOCTh Tepuoda  KojeOaHwid
MPY>KUHHOTO MAATHHAKA OT MACChl TPy3a M KECTKOCTH MPYKUHBI.
7. H3Mepenue yckopeHus CBOOOJHOTO MAICHHUS.
Paszaen 10. DaekTpoMarHuTHoe moJie U 3J1eKTPOMArHUTHbIE BOJIHBI.
ONIEKTPOMAarHUTHOE  TOJie.  ODJIEKTPOMArHuTHbie  BOJHBL.  CBOMCTBa
aMeKkTpoMarHuTHeIX BOJH. [llkama snexTpoMarHuTHBIX BOJH. Mcmomb3oBanwue
AJIEKTPOMArHUTHBIX BOJTH JIJII COTOBOHM CBSA3H.



OnekTpoMarHuTHas npupoaa csera. CkopocTh cBeTa. BosiHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

JlabopamopHhvie pabombot u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBID MOOUIBHOIO

tenedoHa.

Paszgen 11. CBetoBble sIBJIEHUS.

Jlyuesas  momenp  cBeta.  Hcrounwmkm — ceera.  [IpAmonmHelHOe
pacrnpocTpadeHue ceera. 3atMenua CosHia u Jlynsl. Otpaxkenue ceera. [lnockoe
3epKaJjio. 3aKOH OTPaKCHHS CBETA.

[Tpenomyienue cBera. 3akoH mnpenomieHus cBeTta. [loaHoe BHYTpeHHeEe
oTpaxkeHue cBeTa. Vcnonb3oBaHKWE TMOJHOTO BHYTPEHHETO OTPAXKECHHUS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xom gaydeid B JmH3e. OnrtHueckas cucrema oToamnmapara,
MUKpOCKONa M Tejeckona. [J1la3 kak onTuyeckas cuctema. biamszopykocts u
JATbHO30PKOCTb.

Paznoxenune Oenoro cBera B cnektp. Omnbitel HbtoroHa. ClioxkeHue
CIIEKTPAJIbHBIX I[BETOB. J[Mcniepcus cBeTa.

Hemoncmpauuu.

[TpssMonuHEeHHOE pacnpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUH B MJIOCKOM, BOTHYTOM M BBIMYKJIOM 3€pKaJiax.

[Ipenomiienue cBera.

OnTrueckuil CBETOBO/I.

Xon nyuel B coOuparoliie JMH3e.

X0 Ty4el B pacCEUBAIOLICH JIMH3E.

[Tonyuennie n300pakeHUH ¢ MOMOIIBIO JTUH3.

[Tpunamun aeiicTeus poroanmapara, MUKPOCKOTIA U TEJIECKOTIA.

10. Moaens riasa.

11. Paznoxxenue 06€oro cBETa B CIEKTP.

12. [Tonydenue 6€Oro CBETA MPH CJIOKEHUU CBETA PA3HBIX 1IBETOB.

JlabopamopHhvie pabombot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTIJla OTPA)KEHWS CBETOBOrO Jiyua OT yria
MaJICHUS.

2. M3ydeHue xapakTepUCTUK U300PAKEHUA MPEIMETA B TUIOCKOM 3€pKajie.

3. HccnenoBaHue 3aBUCMMOCTH yIJia MPEIOMJIEHUS CBETOBOTO Jiyya OT yTJia
MaJICHAS] HA TPAHMIIE «BO3YX—CTEKIIO).
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4. Ilonyuenne n300pakeHUH ¢ MOMOIIBIO COOMPAOIICH JIMH3HI.
Omnpenenenne HOKyCHOTO PaCCTOSHUAS W ONMTHUCCKON CHITBI COOMpArOIei
JIUH3HI.

6. OnbITHI MO PA3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnpIThl O BOCHPUATHIO 1[BETA NMPEAMETOB MPU WX HAOJIOJCHUM YEpe3
I[BETOBBIC (DHITHTPHI.

Paznen 12. KBaHToBbBIE SIBJICHUSI.

Onwitel Pe3epdopna m mmanerapHas mozaenb atoma. Mogens atoma bopa.
Hcnyckanue u normioiieHue ceeta aromoM. KBanTel. JInHeuaThie CIEKTPHI.

PannoaktuBHOCTE. Anb(a-, OeTa- m raMma-u3nydeHus. CTPOCHUE aTOMHOTO
aapa. Hykinonnas wmogens aromHoro sapa. HWszoromel.  PagmoaktuBHBIE
npespaiieHud. [lepuon nomypacmnaaa aTOMHbIX SAEP.

SnepHbie peakiuu. 3aKOHBI COXPAHEHUA 3apsAJ0BOTO M MACCOBOTO YHCEN.
OHeprusa CBsi3M aTOMHBIX saep. CBsA3b Macchl W 3HEpruu. Peakuuu cuHTE3a U
nenenud saep. Mcrounuku sHepruu CoJiHIa v 3BE3/1.

SAnepnas sHepretuka. JleCTBUA paguOAKTUBHBIX HW3JIYUYEHUNH HA JKUBBIC
OpPTaHU3MBI.

Hemoncmpauuu.

CnexkTpsl U3TyUYECHUS U MOTJIONIECHUA.

CnekTpsl pa3iMuHbIX Ta30B.

CnekTp BOoAOpoOA.

Hab6nronenue Tpekos B kamepe Bunbcona.

Pabora cuérunka MOHU3UPYIOIIUX U3y YEHUH.

Perucrpaius nznydeHus NpUpOAHbIX MUHEPAJIOB U MPOAYKTOB.

Haﬁopamopubte pabomol u onvimeol.

1. HabmoaeHue CIIOMIHbIX U JIMHEHYATHIX CIIEKTPOB U3TYyUCHHUS.

2. HccnenoBanue TPEKOB: U3MEPEHUE SHEPrUM YaCTHUIBI MO TOPMO3HOMY

nyta (1o ¢otorpadusam).

3. Usmepenwne pagnoakTuBHOTO (hoHA.

IHoBTOpUTEILHO-00001IAOIIHI MOTYJIb.

[ToBTOpPUTENBLHO--0000MIAIOIIMH MOAYJIb MPEIHA3HAUCH JJISI CUCTEMATU3ALIUN
u  0000IIeHUA  TPEAMETHOTO  COACPXKAHUSA W OMNbITa  JEATEIBbHOCTH,
MPUOOPETEHHOTO TPU MU3YUYCHUH BCETO Kypca (DU3HMKH, a TAKXKE JJIA MOATOTOBKH K
OCHOBHOMY TOCYJApPCTBEHHOMY OJK3aMeHy 10 ¢u3uke i 00ydaromuxcs,
BBIOPABIINX 3TOT YUCOHBIH MPEIMET.

[Tpu u3ydyeHUU NAHHOTO MOAYJSA PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUIbI
NEATEIIbHOCTH, HA OCHOBE KOTOPBIX OOECMEUUBAETCA JAOCTUKECHUE MPEAMETHBIX U
METANPEAMETHBIX  IJIAHUPYEMBIX  PE3yabTaToB  00ydeHus, (opMHpyeTCs
€CTECTBCHHOHAYUYHAs! TPAMOTHOCTh. OCBOEHHUE HAYUHBIX METOJOB HCCJICIOBAHMS
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SABJICHAW TIPUPOABI M TEXHUKHW, OBJIAJICHUE YMEHUAMH OOBICHITH (PU3UUCCKUE
ABJICHUS, TPUMEHSAA TOJIYYCHHBIC 3HAHMSA, pPEIarh 3a0a4yd, B TOM YHCIE
KQUE€CTBEHHBIE U SKCTICPUMEHTAIIBHBIE.
[IpuHOMNIMATBEHO AEATEIBHOCTHBIA XapakTep JAHHOIO pasjena peain3yercs
32 CUu€T TOro, 4To OOYyYarolIMECs BBIMOIHAIOT 3aJaHUs, B KOTOPBIX WM
MPEJIaraeTes:
HAa OCHOBE TOJYUYEHHBIX 3HAHWHA pacno3HaBaTh M HAY4YHO OOBICHATH
(rzudeckue SBICHUS B OKPYIKAIOMICH TPUPOIE U TIOBCEAHEBHOM JKU3HH,
WCIOJTB30BATh HAYYHBIC METOIBI UCCACAOBAHUS (PU3NMUECKHUX SIBICHUH, B TOM
YHUCIIE IJI1 TPOBEPKH TUMOTE3 U MOJYUYECHHUS TEOPETHUECKUX BBIBOIOB,
OOBSCHATh HAYUHbIE OCHOBBI HAW0OJICE€ BAXKHBIX JOCTHUXKEHUH COBPEMEHHbBIX
TEXHOJIOTUH, HAITPUMEDP, MPAKTUYECKOTO UCIOJIBb30BAHUS PA3JIMYHBIX UCTOUYHUKOB
SHEPrUH Ha OCHOBE 3aKOHA MPEBPALICHHS U COXPAHCHUS BCEX MU3BECTHBIX BUIOB
SHEPIUM.



IINTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHWS IITPOI'PAMMBI 110
PU3UNKE HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

Nzyuenune ¢puzmkm Ha ypoBHE OCHOBHOTO OOIET0 00pa3oBaHUS HAMPABICHO

Ha JOCTHXKEHHME JTMYHOCTHBIX, METANIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX
PE3YJIBTATOB.

B pesynbprare m3yueHus GU3MKH HA yPOBHE OCHOBHOI'O 00IIero o0pa3oBaHMs

y obOyuarorerocs OyayT cOpMUPOBAHBI CICAYIONINE JIMYHOCTHBIE PE3YJIbTATHl B
YacTH:

1) naTpuoOTHYECKOT0 BOCIIUTAHUS:

— NPOSABIIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOAHUIO POCCHUCKOM
(pm3uUecKol HayKH,

— IEHHOCTHOE OTHOIIIEHNE K IOCTHYKCHUSAM POCCUHUCKHUX YUEHBIX --(PU3UKOB;

2) rpamaaHCKOro ¥ IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

— FOTOBHOCTh K aKTUBHOMY YUYaCTHIO B OOCYKICHUM OOIIECTBEHHO 3HAUMMBIX
U OATUYECKUX MOPOOJEM, CBSA3aHHBIX C MPAKTUYECKHUM MOPUMEHEHUEM
TOCTKEHNH (PU3UKH,

— OCO3HAHWE BAXKHOCTH MOPAJIbHO--3THUECKUX MPUHIMIOB B JICITEIIbHOCTH
Y4E€HOT O,

3) 3cTeTHYeCKOr0 BOCTIUTAHUS:

— BOCHPHATHE 3CTCTHUECKMX KAueCTB (PU3Myeckoil Hayku: €€ TapMOHUYHOTO
MOCTPOCHHU S, CTPOTOCTH, TOUHOCTH, JJTAKOHUYHOCTH,

4) HEHHOCTH HAYYHOT'0 MO3HAHUS:

— OCO3HaHWE TIEHHOCTH (PU3NUYECKOH HAyKW KaK MOIMHOTO WHCTPYMEHTA
MO3HAHUA MHUPA, OCHOBBI Pa3BUTHA TEXHOJIOTUM, BAKHEWUIIENW COCTABIIAIOLIEH
KYJbTYPBbI;

— Pa3BUTHE HAyYHOH JIOOO3HATENBHOCTH, MHTEPECA K HCCIEA0BATENbCKON
NEATEIIbHOCTH,

S) dopmupoBaHus  KYJLTYPbI  3A0POBbSI M  HMOLHOHAJBHOIO
0JaromnoJryuusi:

— OCO3HaHWE [IEHHOCTM O0e30macHoro o0pasa J»KW3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BAXXHOCTH TMpaBuyl O€30MAaCHOrO TMOBEACHHUS Ha
TPaHCHOPTE, HA AOPOrax, ¢ AJEKTPHUUECKHM W TEIJIOBBIM 00OpPYIOBAaHUEM B
JIOMAITHUX YCJIOBUSIX;

— c(opmupoBaHHOCTH HaBbIKa pedrekcnn, NMPU3HAHWE CBOETO TpaBa Ha
OLIMOKY ¥ TaKOTO € MpaBa y APYyroro YeJIoBeKa,

6) TpyA0BOT0 BOCIIUTAHMSI:

— AKTHBHOE YUYaCTHWE B PEIICHWM TPAKTUYCCKHAX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbHOW  OpraHW3allik, TOopoAa, Kpasd) TEXHOJIOTHUYCCKOW W



COLIMATIbHONW HaMpaBICHHOCTH, TPEOYIOUIMX B TOM 4YHCIEe W (PUBHUECKUX
3HAHMH,

e — MHTEPEC K MPAKTHUECKOMY U3YUECHHIO MPOECCHid, CBA3AHHBIX ¢ (PU3UKOM;

e 7) 3K0JI0rMYE€CKOro BOCTIUTAHUSI:

e — OpHWCHTAlUA HAa TPUMEHEHHE (PM3NUCCKUX 3HAHWW 1A PEIICHHS 3a7ad B
005aCTH OKPYJKaKOLIEH Cpelpl, TUIAHWUPOBAHUSA MOCTYNKOB M OLEHKH MX
BO3MO>KHBIX TOCJIEACTBUA IS OKPYIKAIOIIENA CPELBI,

e — OCO3HaHHWE IIOOAIBHOIO XapakTepa SKOJIOTMYECKUMX MpoOieM M MyTed MX
pellIeHus;

e 8) aganTamMu K M3MEHSIIIUMCS YCJOBHSIM COLMAJIbHOW M NPUPOIHOI
cpeabl:

e — MOTPEOHOCTh BO B3aWMOJCHCTBHUM IMpPU BBINOJHEHUH HCCIEIOBAaHUN U
MPOCKTOB (DPM3UUECKOW HANPABIICHHOCTH, OTKPBITOCTH OMNBITY W 3HAHUAM
APYTHX,

e — TIIOBBILIEHWE YPOBHA CBOEH KOMIIETCHTHOCTU Yepe3 MPAKTUUYECKYIO
JEATENIbHOCTD,

e — MOTPeOHOCTH B (POPMUPOBAHWNHU HOBBIX 3HAHUH, B TOM 4nciie (OpMYIUPOBATH
UJICH, TIOHATHS, TUTIOTE3BI O (PU3MUECKIX 0OBEKTAX U SABJICHUASX

e — OCO3HaHME AePUINUTOB COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH B 00MacTh
rzuky;

e — TUIAHUPOBAHUE CBOETO PA3BUTHA B MPHOOPETEHHHM HOBBIX (PU3UUESCKHUX
3HAHMH,

e — CTPEMJIEHME aHAIM3UPOBATH U BBIABIIATH B3aUMOCBA3M NPUPOABI, OOILECTBA U
SKOHOMUKH, B TOM YHCIIE€ C UCTIOIb30BAHNEM (PHU3NUECKHUX 3HAHUH;

e — OIlEHKA CBOMX JEHCTBUM ¢ YUYETOM BIIMAHHUA HAa OKPYIKAIOLLYIO CpENy,
BO3MOYKHBIX TJI0OAQJIBHBIX MMOCIEACTBHM.

METAIIPEAMETHBIE PE3VYJIbTATDBI

B pesynapTaTe OCBOGHHMsS mporpaMMbl IO (PM3MKE HA YPOBHE OCHOBHOTO
obmero o6pa3oBanus y oOydaromerocs OyayT copMUpOBaHEI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIIIOUAIOIIHE MO3HABATEIPHBIC YHHUBEPCAIbHBIC YUSOHbBIC ACHCTBHS,
KOMMYHHKATHBHBIC  YHHBEpPCaJbHBIC  YyueOHBIC  ACHCTBHS,  PEryJIATHBHEIC
YHUBEPCAIIbHBIC YUCOHBIC TCHCTBUA.

ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIE YUeOHbIe AeHCTBUS

Bba3oBble Jlornueckue 1eCTBUA:



BBISIBJISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TPHU3HAKH OOBEKTOB
(sIBJICHUH );

yCTaHaBIMBATh CYIIECTBCHHBIN MPU3HAK KJIacCH(PUKAIIMN, OCHOBAHUSA IS
0000IIEHNA U CPAaBHEHUA,

BBISIBJISITH 3aKOHOMEPHOCTH ¥ TTPOTHBOPEYHS B pacCCMaTPUBAEMBIX (pakTax,
JAHHBIX ¥ HAOMIOICHUSIX, OTHOCATITUXCS K (DU3UUCCKUM SBJICHUSM,
BBISIBJISITh TIPUYMHHO--CJICICTBCHHBIE CBA3W TIPH HM3YUEHWUH (DU3MUECCKUX
SABJICHAN W TIPOIIECCOB, JIEIATh BHIBOJBI ¢ MCTIOJIb30BAHUEM JICTyKTHBHBIX
¥ WHIYKTABHBIX YMO3AKITIOUCHUM, BBIIBUTATh THUIIOTE3bI O B3aUMOCBS3SIX
(bM3UYCCKHUX BEIIMYHH,

CaMOCTOATEILHO BBHIOMpPATh CHoco0 pemeHus yueOHOH (u3nUecKon
3amauu (CpaBHEHUE HECKOJNBKUX BAapHAHTOB PENICHHS, BHIOOpP Hambolee
MOIXO/ISIIETO ¢ YIETOM CaMOCTOSTEIFHO BBIICIICHHBIX KPUTEPHUER).

ba3oBbie uccienoBare/ibCKHe AeHCTBUSA:

KCTOJIb30BaTh BOMPOCH KaK UCCIIEI0BATEILCKUH HMHCTPYMEHT MO3HAHMA,
MPOBOJXTD IO CAMOCTOATENBHO COCTABIICHHOMY IIJIAHY OMBIT, HECIOKHBIN
(pr3uUecKuii  AKCIIEPUMEHT, HEOOBIIOE HCCASAOBAHUE (DU3HUECKOTO
SIBJICHUS,

OIICHWBATh HAa MNPHMEHUMOCTh W  JOCTOBEPHOCTh  HH(MOPMAIIHIO,
MOJIYYEHHYIO B X0/€ UCCIICIOBAHUS MIIH SKCTICPUMEHTA,

CaMOCTOSATEILHO (DOPMYJIHPOBATH 00OOIIEHHUS M BBIBOJABI IO PE3yJIbTaTaM
MPOBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICTIOBAHHUS,

IIPOTHO3UPOBATh  BO3MOXKHOE  JajIbHEHIee pa3BHTHE  (DU3HUCCKUX
MPOIIECCOB, a TAKXKE BBIABUTATh MPEANOI0KEHHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX M KOHTEKCTaX.

PabGora ¢ undopmanmeii:

MPUMEHSATh PA3IUYHBIC METO/bI, HHCTPYMEHTHI M 3alPOCHI MPU MOUCKE H
orbope MHGpOPMALMKA WA JAHHBIX ¢ YY4ETOM NPEII0KEHHOM yueOHOM
(bu3uUecKol 3a0a9H;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH HH(OPMAIHIO
Pa3IUYHBIX BUIOB M (OPM MPEACTABICHHSI,

CaMOCTOATEIbHO BBHIOMpATh ONTUMAJIbHYIO (OpPMY IPEACTaBIICHHUS
uHpOpMAIMH W WUTFOCTPUPOBATH pEIIacMble 33JaYd  HECIOKHBIMH
CXeMaMH, JHarpaMMaMu, HHOM rpauKoil ¥ MX KOMOUHAIIUSMH.

KoMMyHUKAaTHBHBbIE YHHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

B X0JI¢ OOCYKJICHHS y4yeOHOTrO Marepuaya, pe3yJbTaTroB JIaDOPATOPHbBIX
paboT W MPOEKTOB 337]aBaTh BOMPOCHI TIO CYIIECTBY 00CY)AAEMOM TEMBI 1
BBICKA3bIBaTh WJCH, HAIEJICHHBIC HA PEIICHUE 33/JaYd W TOJJICPIKaHHE
0J1ar0KeIATCIIHHOCTH OOIICHUS,



COMOCTABJIATh CBOM CYXICHHUS C CYXXKJICHHSAMH JIPYTMX YYaCTHUKOB
auajnora, 0OHapyKMBATh PA3IMUUE U CXOJACTBO MO3UIIHUIA,

BBIPAYKATh CBOKO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

My OJIMIHO MPEICTABIIATE PE3YJIbTAThl BRIMOJTHEHHOTO (PH3UIECKOTO OIBITA
(9KCTIEPUMEHTA, UCCIICIOBAHMS, TIPOSKTA);

MOHAMAaTh W  HWCMHOJIb30BaTh  MPEHMYIIECTBA  KOMAHAHOM  H
WHIUBUAYAJTbHOH paboThl TPW  PEIICHUH KOHKPETHOW (hU3UUECKOH
npoOJIEMBbI;

MMPUHUMATh LIEJIM COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATh ACHCTBUS
no €€ JOCTHXKEHUIO: PACHpeAesiaATh PpoJu, OOCYKIaTh MPOUECCH U
pe3yJIbTaThl COBMECTHOM padoThI, 0000111aTh MHEHUA HECKOJIBKUX JIIOACH;
BBITIOJIHATH CBOKO YacTh padOThl, 1OCTUras KQUECTBEHHOI0 pe3yJibTara mo
CBOEMY HAIPABJICHUIO W KOOPAWUHUPYSA CBOM JECUCTBHSA C JAPYTAMH
YJICHAMU KOMaH/Ibl,

OLICHUBATh KAUE€CTBO CBOETO BKJIAJa B OOLIMH MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATEILHO C(HOPMYTMPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBHA.

PeryisiTuBHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiCTBUS

Camoopranuzamnus:

BBISABJISITh MPOOJEMbI B KM3HEHHBIX M YUEOHBIX CUTyalUAX, TPEOYIOIIHNX
JUTSI petieHus (PU3NIECKUX 3HAHWH;

OPUCHTHPOBAThCA B  PA3IUUYHBIX TMOAXOJAX MPUHATHAS  PEIICHUN
(MHAUBHAyAbHOE, TIPWHITHE PENICHWS B TPYIIE, MPUHATAC PEIICHUAN
TPYTTION);

CaMOCTOATEILHO COCTABIISITH AJITOPUTM PEIICHU (PU3MUSCKON 3a71aud WA
IJlaHa KCCIENOBAHUSA C YYETOM HMMEIOLIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH MPE/IJIaracMbl€ BAPUAHTHI PEIICHUH;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, IMOLIMOHAJILHBI HHTEJLJIEKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTYaLlMU U NPEJIaraTh IUIaH €€ U3MEHEHHUS,
OOBACHATh TPHUUMHBI  JOCTHIXKCHWA  (HEHOCTHIXKECHHS)  PE3yJIbTaTOB
NEATEIbHOCTH, aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B ACATEIHBHOCTH (B TOM UHWCJIE B XOJ BBITIOJHEHUS
(pM3uUecKOoro  WCCIEMOBAaHMA WM TIPOCKTA) HA OCHOBE  HOBBIX
00CTOATENICTB, WM3MEHUBIIUXCS CHUTYallMi, YCTAHOBJEHHBIX OIINOOK,
BO3HUKILUX TPYAHOCTEN,

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETN U YCIIOBUAM,

CTaBUTh c€0s Ha MECTO APYroro 4eJoBEKa B XOAE CIOPa WU JUCKYCCUHU
HA HAYYHYIO TEMY, IOHUMATh MOTHUBbBI, HAMEPEHUSA U JIOTUKY JPYTrOro;



MPU3HABATh CBOE TIPABO HA OMMOKY MPH PEMICHUH (PU3UUCCKUX 3a71a9 WITH
B YTBEPKACHUIX HA HAYYHBIE TEMBI H TAKOE 7K€ TTPABO IPYTOro.

INPEJMETHBIE PE3VJIbTATDBI

K konity o6ydenus B 7 Kjiacce mpeaIMeTHBIE pe3yIbTaThl Ha 0a30BOM yPOBHE
JOJDKHBI OTPaKaTh ¢(hOPMHUPOBAHHOCTH Y OOYyUAIOIUXCS YMCHHIMA:

UCIIOJIB30BATh  TMOHATHA.  (PU3WUECKHE W  XUMHUYCCKHE  SIBJIICHHS,
HaOIOJICHHE, SKCIICPUMEHT, MOJCIb, THIIOTE3a, CAUHHUIEI (DU3HUECKUX
BCJTMUMH, aTOM, MOJIEKYyJia, arperaTHbhIe COCTOSHHUS BerecTBa (TBEPIOE,
KUAKOE, Ta3000pa3HOE), MEXAHWUECKOe JBW)KCHHE (PaBHOMEPHOE,
HEPABHOMEPHOE, TPSIMOJIMHEHHOE), TPACKTOPHsA, PaBHOACHCTBYIOMIAS
cmwra,  nedopmarms  (ympyras, — TUlacTHYecCKas),  HEBECOMOCTb,
COOOIIAOIINECS COCY b

paznuuarh saBiaeHus (auddy3ns, TEIIOBOS NBHKEHWE YaCTHI] BEIECTBA,
pPaBHOMEPHOE  JBW)XCHHWE, HEPABHOMEPHOE  JIBIDKCHWE, HWHEPIHS,
B3aMMOJICHCTBHE TEJI, PABHOBECHE TBEPABIX TEN C 3aKPEIIEHHOW OCHIO
BpallicHus, Tiepenada AaBJICHHUS TBEPABIMU TENaMH, JKHAKOCTAMH H
razamMmu, arMoc)epHOE [aBJCHWE, TUIABAHWE TEJ, TPEBpaICHUS
MEXaHUYECKOW HHEPTHH) IO OMHCAHUIO WX XAPAaKTEPHBIX CBOWCTB W HA
OCHOBE OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3HUECKOE SBJICHUE,
pacmo3HaBaTh TPOSABIICHWE W3YUYCHHBIX (DU3MUECKUX  SABJICHUN B
OKPYXaIOMEM MHPE, B TOM YHCae (DU3MUCCKUE SBJCHUS B TMPHUPOIE:
MPUMEPHI ABMKCHHS C PA3IMYHBIMH CKOPOCTAMH B JKABOW W HEXHUBOH
npupojae, ACHCTBHE CHJIBI TPEHUA B TIPHPOAEC W TEXHUKE, BIMSIHHC
aTMOCc(EepPHOTO JABJICHHUS HA XKUBOW OpPraHW3M, IUIABAaHWE PHIO, phIYard B
TEJIe YEJIOBEKa, MPU ATOM TIEPEBOIUTH MPAKTHUCCKYIO 3a7auy B yueOHYIO,
BBIJICTISITH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKK ) (PU3MUECKUX SBICHUIA,
OTMCHIBATh M3YUEHHBIE CBOMCTBA TEM W (PU3WUCCKUAC SBJICHHSI, UCTIOIB3YS
¢mzudeckne BeaWUMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMA,
MyTh, CKOPOCTh, CPEIHSSA CKOPOCTH, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWIa TPEHUA, JaBjeHUE (TBEPAOTO Tena, JKUIKOCTH, Trasa),
BHITAJIKUBAIONIAs CHJIA, MeXaHWdeckas padoTa, MOIMHOCTH, TUICHO CHIIHI,
MOMEHT CHJIBI, KOX((PHUIMEHT TMOJE3HOTO JEHCTBUA MEXaHW3MOB,
KHHETHYECKAs W TIOTCHIMAJIbHAS SHEPTHs), TP ONMHCAHWH IPABUIHHO
TPaKkTOBaTh  (PUBMUECKWH  CMBICT  HWCIOJB3YEMBIX  BEJIMYWH, WX
0003HAUEHUSA W CAWHMIB (PU3UUCCKUX BEITWYMH, HAXOMHUTH (DOPMYJIBI,
CBA3BIBAIONINE JAHHYIO (PH3UUECKYIO BEIMUMHY C IPYTUMHU BEJIMUWHAMH,
CTPOUTH TPaPKK N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUAX BEITMUHH,



XapaKTepHU30BaTh CBOWCTBA TeN, (DU3MUECKUE SIBJICHHUS W TIPOIECCHI,
WCTIOJIb3YS MpaBHJIa CIIOXKEHUs CHJI (BOJb OJHOM MpsAMOIi), 3aKoH [yka,
3akoH [lackans, 3akoH Apxumena, IpaBWJIO paBHOBECHS phruara (Os0Ka),
«30JI0TOE TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUUYECKOM
SHEPTruW, TPH OSTOM JaBaTh CIIOBECHYIO (HOPMYJTUPOBKY 3aKOHA W
3aMUChIBATh €r0 MATEMATHUECKOE BBIPAKEHNUE,

OOBACHATH (PM3UUCCKHUE SABJICHUS, TIPOIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMii MNPaKTHUKO-OPUECHTUPOBAHHOTO XapakTepa:
BBISBJISITh IPUUMHHO--CJICJICTBEHHbBIE CBS3U, CTPOUTH O0bsiICHEHHE U3 12
JIOTHYECKUX IIaroB ¢ OMOpPO# Ha 1-2 WM3yYeHHBIX CBOWCTBA (PU3MUECKHUX
ABJICHAN, (PU3UUECKUX 3aKOHA WJTM 3aKOHOMEPHOCTH,

pemath pacuéTHbie 3a7auu B 1—2 JeHCTBHSA, HCMOJB3YS 3aKOHBI H
(bopMyIIBI, CBA3BIBAIONIKME (PHU3MUCCKHE BCIWUYMHBI. Ha OCHOBE aHallM3a
YCJIOBHS 33/1aUd 3alHACHIBATh KPATKOE YCIOBHE, MOJACTABIATh (DPU3HUECKUEC
BETUUMHBI B (DOPMYJIBI M TIPOBOJUTH PACUETHI, HAXOJIUTH CIPABOYHBIC
JAHHbIE, HEOOXOUMbIC JI PELICHUS 3a/1ay, OLEHUBATh PEATUCTUUYHOCTh
MOJTYYCHHOU (PU3NIECKON BETUUHUHBIL,

pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU
(hpM3UUECKIX METOIOB, B OTIMCAHUH MCCIICIOBAHUS BBIICIATH MMPOBEPIEMOC
NPEeAnoIoKeHne  (TUMOTE3y),  pasaudyaTh ©W  HHTEPIPETHPOBATH
MOJIYYEHHBIA pe3yJibTaT, HAXOJAUThb OIIMOKKM B XOJE€ ONbITa, JEIaTh
BBIBOJIBI 110 €70 pe3yJibTaTaMm;

MPOBOJAUTH OMBITBI 1O HAOMOACHWIO (U3WUECKUX SBJCHUN WM
(br3IYeCKHIX CBOMCTB TeJI: dhopMyIHpOBaTH MPOBEPSAEMbIEC
MPENOJIONKEHUS, COOUPATh YCTAHOBKY M3 MPEJI0KEHHOTO 000PY I0BaHUA,
3aMMCHIBATH XOJI OMBITA U (POPMYTUPOBATH BHIBO/IHI,

BBIMIOJIHATh MPAMBIE U3MEPEHUS PACCTOAHUS, BPEMEHHU, MACChl Tela,
0o0béMa, CHJIBI W TEMIEpPaTypbl € MCHOJb30BAHUEM AHAJIOTOBBIX U
mudpoBBIX TPUOOPOB, 3aMMCHIBATh TOKA3aHUSA TMPUOOPOB C YUETOM
3a1aHHOM a0COJTIOTHOM MOTPEIIHOCTH U3MEPEHMUIA;

MIPOBOJUTH UCCIICOBAHUE 3aBUCUMOCTH OTHOW (PU3WUECKON BEIIMUMHBI OT
JPYTOW C WCIOJIb30BAHUEM TMPSMBIX HW3MEPCHHH (3aBUCUMOCTH TIYTH
PAaBHOMEPHO JABWXKYILETrOCA Te€la OT BPEMEHU JBUKCHHUS TeEJa, CHUJIbI
TPEHMS CKOJIbKEHHUS OT Beca Tella, KauecTBa 00padOTKH MOBEPXHOCTEM T
Y HE3aBUCUMOCTH CHUJIbI TPEHHUS OT TUIOIIAIM CONMPUKOCHOBEHUSA TEJ, CUIIbI
YOPYTOCTH OT YJJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIECH CHIbI OT 00BbEMA
MOTPYyEHHON YaCTH Te€a M OT IJIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH
OT MJIOTHOCTH TeJIa, OT IJyOWHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUI
TJIaBaHUS TEJ, YCIIOBHUH pPaBHOBECHA phiuara W OJIOKOB), y4aCTBOBAaTh B



MJIAHUPOBAHUM YUE€OHOTO0 UCCIACIOBAaHMS, COOUpaTh YCTAHOBKY U
BHITIOJTHATh W3MEPEHUsI, CIACAys TPEIT0KCHHOMY IIIaHy, (PUKCHpOBaTh
PE3yNbTAThl TOMYYEHHOW 3aBUCUMOCTH (PH3MUECKHUX BEIUYMH B BHUC
MPEUTOKCHABIX TAO UI] W TpaduKoB, AENaTh BBHIBOABI IO pe3yJbTaTaM
WCCJICTIOBAHNS,

MPOBOJUTh KOCBEHHBIE HM3MEPEHUSA (PU3UUCCKUX BEIWYWH (IIOTHOCTH
BCIECTBA KUJAKOCTH M TBEPAOTO TeNa, CHJA TPEHHUS CKOJIBKCHUA,
JABJICHUE  BO3JAyXa, BHITAIKWBAIOMAA CWjIa, JEHCTBYIOIAs  Ha
MOTPYKEHHOE B JKUAKOCTh TeIO, KOAXDPUIMEHT TOJIC3HOTO eHCTBUS
MPOCTHIX MEXAaHW3MOB), CIEAysd TMPEUIOKEHHONW WHCTPYKIMH: TIPH
BHITIOJTHEHAA HW3MEPCHHUH COOMPATh HKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAUCHUE HCKOMOW BEITMUUHBI,

co0JI0AaTh TPaBUJIa TEXHUKU O€30MACHOCTH MpHU padoTe ¢ 1ab0paTOpHBIM
000pyI0BAHUEM

yKa3bIBaTh MPUHIATIBI ACUCTBUSA TPUOOPOB W TEXHUYECCKHUX YCTPOWUCTB:
BECHl, TEPMOMETP, JIUHAMOMETP, COOOIIAOIIUECS COCYbl, OapoMeTp,
phIyar, MOABMKHBIA W HETTOABHKHBIA OJI0K, HAKIIOHHAS TUTOCKOCTH;
XapaKTepU30BaTh TPHUHIMIBI  MECHCTBUA WM3YyUCHHBIX MPUOOPOB |
TEXHUYECCKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
MOMIIATTHAKKA, yCTPOHCTBO BOJMONPOBOJA, THAPABIMYECKHA TIPECC,
MaHOMETP, BBICOTOMED, TIOPIITHEBOM HACOC, apEOMETP), HUCTIOIb3YS 3HAHUS
0 CBOWMCTBaX (PM3MUECKHUX SBJIICHUHA W HEOOXOAWMBIE (PH3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH,

NPUBOAWATH  TpUMEPHl  (HAaXomuTh  WHOpPMAIMI0O O  MPUMEpax)
MPAKTHYECKOTO HWCIIONb30BaHUA (DU3MUYECKUX 3HAHWN B TOBCEIHEBHOM
XKU3HU U1 obecrieueHrs O0€30MacHOCTH TP OOpaIieHn: ¢ mpudopaMu u
TEXHUYCCKUMHU YCTPOHUCTBAMH, COXPAHCHUA 370POBbS W COONIOACHUS
HOPM SKOJIOTHIECKOTO TTOBEJACHHUS B OKPY KAIOIICH CPEIE;

OCYIIIECTBJIATH OTOOP WCTOUYHMKOB WHpopmanmn B HHTEepHETE B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aITPOCOM, Ha OCHOBE UMEIOTIXCS
3HAHWA W TyTEM CPaBHCHHS PA3IMUHBIX HCTOYHWKOB  BBIJCISTH
uHOpPMAIMIO, KOTOpas SBISIETCS MPOTHBOPEUYMBOM WM MOXKET OBITH
HEJOCTOBEPHOMU,

WCIIOJTB30BATh MPH BBHITIOJTHEHUH YUSOHBIX 3aJaHU HAYyYHO--TTOMYJIAPHYO
auTeparypy  (U3MYECKOTO  CONCPIKAHWS, CIPABOUYHBIE  MaTECpPHAIHI,
pecypcnl cetn MATEepHET, BageTh mpuéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpazoBanrsa HHGOPMAIIMH U3 OJTHONW 3HAKOBOM CHCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIC KPAaTKHE MACHMCHHBIC W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHWUKOB MH(pOPMAIMN (HU3NIECKOTO COACPKAHUSA, B TOM



yucse nyOJu4HO JAeNaTh KpPAaTKUME COOOLIEHHA O PEe3ybTarax MPOEKTOB
WM  Y4yeOHBIX HWCCIEIOBAHUM, TPU STOM TPAMOTHO UCIOJb30BaTh
W3YUYCHHBI TIOHATHHHBIA ammapar Kypca (U3WKH, COTPOBOXKIATH
BBICTYIIJICHUE MPE3EHTALUEH,

MPU BBHIMIOJIHEHUM YYEOHBIX MPOEKTOB M MCCIEAOBAHUN paCHpEaesaTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBUU C TMOCTABJIICHHBIMHM 3aJa4aMu,
CJICIUTh 3a BBINIOJIHEHUEM IUIAHA JCWCTBHM, AaIECKBAaTHO OLECHUBATH
COOCTBEHHbIH  BKJaA B  JACATEIbHOCTh  TPYMIbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHUE OKPYIKAIOIIHUX.

K koHity o0yuenus B 8 kjiacce npeIMeTHbIE PE3yJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Yy OOYUAIOIIMXCA YMEHUH:

WCIIOIb30BaTh TMOHATHS. Macca M pa3Mepbl MOJICKYJ, TEIUIOBOE JBHIKCHHUE
aTOMOB M MOJICKYJI, arpEeraTHhIC COCTOSIHUS BEICCTBA, KPHCTANTHUSCKHUE 1
aMmop(HbBIC TeJa, HACHIICHHBIH M HEHACBHIIICHHBIM Tap, BJIAXXHOCTH
BO3JyXa, TEeMIIepaTypa, BHYTPCHHSS SHEPIrus, TCIUIOBOM JIBHraTellb,
AJICMEHTAPHBIN AICKTPHUCCKHM 3apsi/l, MIEKTPHUICCKOE T0JIC, TIPOBOTHUKU
1 JTUAJICKTPUKH, IOCTOSHHBIN JICKTPHYCCKHUNM TOK, MAarHUTHOE TOJIC,
pa3nuvaTh ABJICHHUA (TETUIOBOE PACIIMPEHHE W CXKAaTHe, TEIUIomepenayda,
TEIJTIOBOE PABHOBECHE, CMAuMBaHWE, KAWJUISIPHBIC SBIICHUS, UCIAPEHUC,
KOHJICHCAITUsA, TUIABJICHUE, KpUCTAuM3aIva (OTBEpACBAHUE), KHUTICHHE,
Teronepeaaya (TETUTOTIPOBOTHOCTb, KOHBEKIIHS, U3JTyUCHHUC),
ANEKTPHU3AIUS TEJ, B3aMMOJCHCTBUE 3apsJIOB, ACHCTBHS SIICKTPHUCCKOTO
TOKA, KOPOTKO€ 3aMBIKAHHUE, B3aUMOAECUCTBUEC MArHUTOB, JICHCTBHE
MarHuTHOTO TIOJIsI Ha TIPOBOJHUK C TOKOM, SJICKTPOMArHUTHAS WHTYKITHS)
0 OIMCAHMIO HMX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPHPYIOIINX JaHHOE (PU3HUECKOE SBJICHHC,

pacIio3HaBaTh TMPOSBIICHHEC HM3YYCHHBIX (PH3WUECKHUX  SBJICHHH B
OKPY’KafOIlIeM MHpPE, B TOM 4YHcie (DU3UUYCCKHE SIBJICHHUS B IPHPOJC:
MMOBEPXHOCTHOEC HATSHDKCHHE M KAMWUIAPHBIC SBJCHHUS B IIPHPOJIEC,
KpHUCTAJLIBI B mpupoxae, m3nydeHme CoJHIIA, 3aMEp3aHHEe BOJOEMOB,
MOpPCKHE OpH3bl, 00pa3oBaHUE POCH, TYMaHa, HHES, CHETa, JICKTPHUSCKHE
ABJICHUS B atMocdepe, dASKTPUYSCTBO KUBBIX OPraHU3MOB, MarHHTHOC
moyie 3emutd, apelid MOOCOB, PO MAarHUTHOTO TOJSA JUIsS JKA3HH Ha
3emiie, MOISPHOE CHSHHUE, P ATOM IEPEBOINUTH MPAKTHUSCKYIO 33/1a4y B
yueOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOMCTBA (MPHU3HAKK) (PH3UUECKUX
SIBIICHUM

ONMMCHIBATh M3YyUYCHHBIC CBOHCTBA TN M (DU3HUECCKUC SIBJICHUS, MCIOJIb3YS
(pmzudeckre BEMUMHBI (TEMIIEpaTypa, BHYTPEHHSAS SHEPTHs, KOJTMUECCTBO
TEIJIOTBI, yJACNIbHAS TEINIOEMKOCTh BEIECTBA, YyACIbHAsA TEIUIOTa



MJIABJICHUSA, YJACJIbHAs TEIIOTa MapooOpa3oBaHuA, YJAE/bHAS TEIUIOTa
CropaHusi TOILIMBA, KOX(DPUIMEHT TMOJE3HOTO JACHCTBHS TEIUIOBOM
MAIlIUHbI, OTHOCUTEIbHAS BJAXKHOCTh BO3/JyXa, JJICKTPUUECKUNA 3apsAl,
Cuja TOKa, SJIEKTPUUECKOE HAMPSHKEHUE, COMPOTUBIICHUE MPOBOJIHUKA,
VIAENbHOE  COMPOTHBJIEHWE  BElIeCTBA, pabdoTa W MOIIHOCTb
ANEKTPUUECKOTO  TOKAa), TMPW ONHCAHWUW TPABWIHBHO  TPAKTOBATh
(pM3UUeCKUii CMBICT WCTIOJIb3YEMbBIX BEJTUYWH, 0003HAUEHUA W CIUHHITHI
(pM3UUEeCKNX BENWYMH, HAXOAWTH (DOPMYJIBI, CBS3BIBAIONIAC JTAHHYIO
(pM3UUeCKyl0 BENWYWMHY C JAPYTHMH BEIWYMHAMH, CTPOHUTH Tpaduku
W3YUYCHHBIX 3aBUCUMOCTEH (PU3NICCKUAX BEJTMUNH,

XapaKTepHU30BaTh CBOWCTBA TeN, (DU3MUECCKUE SIBJICHHUS W TIPOIECCHI,
UCIIOIb3ysd OCHOBHBIE MOJIOKEHUA MOJIEKYISIPHO--KUHETUUECKON TEOpUU
CTPOCHUS BEIECTBA, MPUHITUI CYNEPIIO3HUINK TOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHCHH 3apana, 3akoH OMma i yJacTka Menu, 3aKOH
Jlxoyna—JIeHnia, 3akOH COXpAaHEHWs DSHEPruM, TMpPU STOM JaBaTh
CJIOBECHYIO (hOPMYJTMPOBKY 3aKOHA W 3alUCHIBATH €T0 MaTEMaTHYECKOE
BBIPAKEHUE,

OOBACHATh (PU3MUECKHUE TIPOIECCHl W CBOWCTBA TEJI, B TOM YHCIE W B
KOHTEKCTE CUTyallMi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPa: BbIABJIAThH
MPUYNHHO-CJICICTBEHHBIE CBS3H, CTPOUTh 00bACHEHUE U3 1—2 JIOTHYECKHUX
MaroB ¢ omopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3UUECKHUX SIBICHHM,
(hM3UUeCKNX 3aKOHOB WIJTH 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbie 3a7auyu B 2—3 JEHCTBHSA, HCMOJB3YS 3aKOHBI H
dbopmyItbl, CBA3BIBaOIMKE (PU3MUECKHUE BEIWYMHBI. HAa OCHOBE aHallM3a
YCIOBUSL 33/laud 3aMUChIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUIS  PEIICHHWS 3aJauqd, BBHIOMPATh 3aKOHBI W (POPMYJIHI,
HEOOXOIMMbIE NJ11 €€ pelICHUs, MPOBOJUThL PacuéThl M CPaBHUBATh
MOJTyYCHHOE 3HaUCHHUE (PU3NICCKOM BETMUMHBI C M3BECTHBIMHU JAHHBIMHU,
pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU
(pM3UUEeCKMX METOJOB, WCIIOIB3YS OMHCAHWUE WCCIICTOBAHUSA, BBHIIACIIATDH
MPOBEPSAEMOE  MPEANOJIOKEHUE, OLCHUBATh MPABUJIBHOCTh MOPsAJKA
MPOBEJICHUA UCCIICAOBAHUS, AEIaTh BHIBOIbI,

MPOBOJUTH OMBITHI 1O HAOMOACHUIO (U3WYECCKUX SBJIICHUW WU
(pm3rUecKrX CBOWCTB TeN (KaNMWIISIPHBIC SBIICHUS, 3ABUCUMOCTD JTaBJICHUS
BO3/lyXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHWs TPHW W3IYUYCHWH OT IBETa W3Iydaromed (MOTJIOMmAroIei )
MOBEPXHOCTH, CKOPOCTh MUCHAPEHUSA BOJbl OT TEMMEPATYPbl KUIKOCTU U
IoMAAun €€ TOBEPXHOCTH, OHJICKTpU3AlUMA TeJI U B3aUMOJCHCTBUE
ANIEKTPUUYECKUX  3apAJIOB, B3aUMOJCHCTBUE TMOCTOSHHBIX MAarHUTOB,



BU3YaJIU3alMsl MarHUTHBIX TIOJIEH TIOCTOSHHBIX MAarHUTOB, JEHCTBUSA
MarHUTHOTO MOJiA Ha TPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,
CBOWCTBA 9JICKTPOJBUTATENS  TOCTOSHHOTO TOKa): (hOpMYyJIHPOBATH
MPOBEPSAEMbIE MPEANOI0KEHUA, COOUPATh YCTAHOBKY M3 MPEJJI0KEHHOTO
000OpyI0BaHMS, OTIMCHIBATH XOT OTIBITA U (DOPMYJTUPOBATH BHIBO/IHI,
BBIMIOJIHATh ~ MPSMBIE  U3MEPEHUA  TEMIIEPaTypbl, OTHOCUTEIbLHOU
BJIQXKHOCTH BO3AyXa, CHJIbI TOKA, HAMPSKEHUS C HUCMOIb30BAHUEM
aHAJIOTOBBIX TPHOOPOB M MATYMKOB (PU3MUECKUX BEIIMYWH, CPAaBHUBATH
PE3YJAbTAThl U3MEPEHUH C YUETOM 3aJaHHON a0COFOTHON MOTPENTHOCTH,
MTPOBOJUTH UCCICAOBAHUE 3aBUCUMOCTH OTHOW (PU3WUECKON BEIIMUMHBI OT
APYrod C  WCMOJIb30BAHWEM  TPSAMBIX  W3MEpPEHUH  (3aBUCHMOCTH
COMPOTHUBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAX MONEPEYHOTO
CEUEHUA U YAECIBHOIO COMPOTUBJICHUS BEIECTBA MMPOBOJAHUKA, CUJIbI TOKA,
UOYIIETO uepe3 MPOBOAHWK, OT HANpPSOKEHUST HAa  MNPOBOJHHUKE,
UCCJIEA0OBAHUE TOCIEIOBATEIBHOIO M MapajUIeIbHOTO  COEAMHEHUH
MPOBOJHUKOB). TUIAHUPOBATh HCCIEAOBAHUE, COOMpPATh YCTAaHOBKY W
BHITIOJTHATh W3MEPEHUS, CICAys TPEIIOKEHHOMY IUIaHy, (PUKCHUPOBATH
pPe3yNbTaThl TOJYUYCHHONW 3aBUCHMOCTH B BHAC TaOmWIl W TpaduKoB,
JIeNaTh BIBOJIbI MO PE3YJIbTaTaM MCCJICA0BAHUA,

MPOBOJUTh KOCBEHHBIE W3MEpeHWA (usndecknx BenwunH (yaelbHas
TEMJIOEMKOCTh ~ BEIIECTBA, COMPOTHUBJICHWE TMPOBOJAHMKA, padota w
MOTIHOCTh 3JICKTPUUYECKOTO TOKA). TUIAHWPOBATH HM3MEPEHHS, COOMPAThH
AKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIAEAys MPEMJIOKEHHON WHCTPYKIUU, U
BBIUHCITATH 3HAUCHHUE BEIIMUNHEI,

co0JI0AaTh MTPaBUJIa TEXHUKU O€30MACHOCTH MpHU padoTe ¢ 1a00paTOpHBIM
000pyI0BAHUEM

XapaKTepU30BaTh TPUHIMIBI  JCHCTBUA WM3YyUCHHBIX MPUOOPOB U
TEXHUYECCKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CUCTEMA OTOMJICHUS JAOMOB, THTPOMETP, MapoBas TypOMHA, aMIEpMETp,
BOJIBTMETP, CUETUMK DSJICKTPUUECKON DSHEPrUM, 3JIEKTPOOCBETUTEIbHBIE
mpuOOPHI, HArPEBATEIILHBIE ATEKTPONPUOOPHI (TPUMEPHI), ITCKTPUUECKHAC
MPEIOXPAHATEITH, JICKTPOMArHUT, JIEKTPOABUTATEIH MTOCTOSIHHOTO TOKA),
WCTIOJTB3YSI 3HAHMS O CBOWCTBAX (PM3MUCCKUX SBJICHHA W HEOOXOIUMBIC
(pmzrUeckre 3aKOHOMEPHOCTH,

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M U3MEPUTEIIbHbBIC
npuboOpsl O CXeMaM ¢ CXEMaTHYHBIM PHUCYHKaM  (OKHIKOCTHBIH
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUTATEIb BHYTPEHHETO
CrOpaHusi, SJEKTPOCKOI, PEOCTaT), COCTABIIATH CXEMBI AJICKTPHUCCKUX



Lenel ¢ MOCAEIOBATENbHBIM U MAPAUICIIBHBIM COCAUHECHUEM JJIEMEHTOB,
pasyinuas yCjaoBHbIE 0003HAYEHUA SJIEMEHTOB JICKTPUUECKUX 1IENEH;
MPUBOAWATH  TPUMEPHl  (HAXomuTh  WHOpPMAIMIO O  MPUMEPax)
MPAKTHYECKOTO HWCIIONb30BaHUA (DU3MUECKUX 3HAHWN B TOBCEIHEBHOM
KU3HU U1 oOecnieueHus: 0€30MacHOCTH PU OOpallleHUH ¢ NMpudopaMu 1
TEXHUYECKUMHU YCTPONCTBAMM, COXPAHCHHS 3J0POBbA M COONIOJCHUA
HOPM 3KOJIOTUYECKOT0 MOBEICHUS B OKPY KAIOIIEH Cpee;

OCYIIIECTBIIAT, TOWCK wH(popMauA  (U3HUECKOTO  COMCPKAHHS B
NHTepHeTe, Ha OCHOBE MMEKIOINIMXCSA 3HAHUA W NYTEM CPABHCHUSA
JIOTIOJTHUTEIIBHBIX ~ MUCTOYHWUKOB  BBIACHATH  WH(MOpPMAIuio, KoTopas
ABJISIETCA MPOTUBOPEUNBOMN MITH MOXKET OBbITh HETOCTOBEPHOM;
WCIIOIb30BaTh MPU BHIMIOTHEHUN YUSOHBIX 3aJJaHUA HAYUHO--TIOMYJISAPHY IO
JuTepartypy  (U3MYECKOTO  COJCPKAHWS, CIPABOYHBIC MaTepUaIbl,
pecypebl cetn HTEpHET, BlIaAeTh MPpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanusa HHGOPMAIIMH U3 OTHONM 3HAKOBOM CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPATKUE YCTHBIE COOOILEHUS,
o6o0mas wHpOPMANMIO W3 HECKOJBKHX HCTOUYHHKOB (PH3MUECKOTO
COJCpKaHMSA, B TOM UHCJIE MyOJUYHO TIPEACTABNIATh PE3YJbTAThI
MPOEKTHON WJIM HCCIENOBATEIIBCKOW NEATENPHOCTH, PU 3TOM I'PaMOTHO
WCIIOJIb30BaTh W3YUCHHBIM TOHATHHHBIM anmapar Kypca (pusukw,
COMPOBOYKJATh BBICTYIUJIEHUE MTPE3CHTALNEH;

MPY  BBIMIOJTHEHUW YYEeOHBIX TPOEKTOB M WCCICIOBAHWN (PH3UIECKUX
MPOLIECCOB pacnpeAcsisiTh OOA3aHHOCTH B TIPyNNe B COOTBETCTBUU C
MOCTABJICHHBIMM 33/1a4aMU, CIICIUTh 3a BBHIITOJTHEHHEM IJIaHA ACHCTBUH H
KOPPEKTHPOBATh €ro, aJCKBAaTHO OLICHUBATh COOCTBEHHBIM BKJIaA B
JIEATENBHOCTD TPYIIIbI, BBICTPAUBATh KOMMYHHKATUBHOE B3aUMOJICHCTBHE,
MPOSBIISAS. TOTOBHOCTH pa3pemniaTh KOH(MIUKTHI,

K koHily o0yuenus B 9 kjacce npeIMETHbIC Pe3yJibTaThl HA 0230BOM YPOBHE
JIOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTH y OOYUAIOIIMXCA YMEHUH:

UCIIOJIb30BATh TOHATHSA. CHCTEMa OTCuéTa, MaTepHalibHAs TOYKa,
TPACKTOPHsI, OTHOCUTEILHOCTh MEXAHWUYECKOTO JBMXKECHUS, nedopmarus
(ympyras, TJIacTHYECKas), TPEHHE, IICHTPOCTPEMHTEIHLHOE YCKOPEHHE,
HEBECOMOCTh M MEPEerpy3ku, LEHTP THKECTH, aOCOMIOTHO TBEPIOE TEINO,
IIEHTP TSHKECTH TBEPJOTO Tella, PaBHOBECHE, MEXaHUUECKUE KOJNeOaHUs |
BOJIHBI, 3BYK, WH(PA3ByK H YJIbTPa3BYK, OSJICKTPOMATrHWUTHBIC BOJIHBI,
ITKajIa 3JEKTPOMArHUTHBIX BOJTH, CBET, ONM30PYKOCTh M TAJTbHO30PKOCTD,
CIIEKTPBI MCITyCKAHMS W TIOTJIOMICHHS, alibda-, OeTa- U TaMMa-u3TydeHUs,
W30TOTIBI, SI/ICPHAS YHEPTETHKA,



pa3nuyaTh SIBJICHHUS (PAaBHOMEPHOEC W HEPABHOMEPHOE MPSAMOJIMHEHHOE
JIBIDKCHHE, PaBHOYCKOPEHHOE MPSAMOJIWHCHHOE ABHXKCHUE, CBOOOIHOE
MaJICHAE TeJI, PABHOMEPHOE JIBMXKCHHUE IO OKPYXKHOCTH, B3aUMOJICHCTBHE
TEJ, PEAKTUBHOE NBIDKEHUE, KOJICOATENbHOE ABMKECHHE (3aTyXalolme U
BBIHY KJICHHBIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE ABMKCHHUE, OTPAKEHHUE
3BYKa, MNPSIMOJIMHEHHOE PacIpOCTpaHEHUE, OTPAKECHHE W MPEIIOMJICHHC
CBETA, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHUE OEJIOr0 CBETA B
CIEKTp W CJIOKCHHE CHEKTPaJbHBIX I[BETOB, JUCIICPCHS CBETAa,
€CTECTBCHHAs PaJHOAKTHBHOCTh, BO3HMKHOBEHHE JIMHEHYATOrO CIICKTpa
W3JTyYCHHS ) TI0 OMTUCAHWIO WX XapaKTEPHBIX CBOHCTB M HA OCHOBE OTIBITOB,
JEMOHCTPHPYIOIIHX JaHHOE (PU3HUECKOE SBJICHHC,

pacIio3HaBaTh IMPOSBIICHHE HM3YYCHHBIX  (PU3MUECKHX  SBICHUH B
OKpyXaromeM Mupe (B TOM dYuciae (PU3NUCCKUE SBJICHUS B TPHUPOJIE:
MIPHJIMBEI U OTJIUMBHI, ABHKEHHE TuiaHeT CONTHEYHOM CHCTEMBI, PEaKTHBHOC
JIBIDKCHHE OJKUBBIX OPraHU3MOB, BOCIPHITHE 3BYKOB KHBOTHBIMH,
3eMJICTPSICCHUE, CEMCMHYECKHE BOJIHBI, IIyHAMH, 53XO0, IIBeTa TEIL,
ONTHYECKHUE SBJICHUA B IPHPOJC, OMOJOTHYCCKOS JICHCTBHE BHIMMOTO,
ynbTPauONICTOBOTO W PEHTTCHOBCKOTO HM3JIYYEHHM, €CTCCTBCHHBIM
PaauoOaKTHBHBIN (DOH, KOCMHUYCCKHE JIyYH, PaJAOAaKTHBHOES H3IIyUCHHUC
MPUPOJHBIX MHHEPAJIOB, JCHCTBHE PAJIMOAKTHBHBIX M3IyUYCHHH Ha
OpraHu3M YeJIOBEKA), TIPH STOM TMEPEBOJWTH TMPAKTHUYCCKYIO 3a/1ady B
y4ueOHYIO, BBIJACHATH CYIIECTBEHHBIC CBOMCTBA (MPHU3HAKK) (PH3UUECKUX
SIBIICHUM

ONMCHIBATh M3YyUCHHBIC CBOHCTBA TN M (DU3HUECCKUC SIBJICHUS, MCIOJIB3YS
(pmzuueckre BEMWYWHBI (CPEIHAS W MTHOBEHHAs CKOPOCTh Tejla TpH
HEPAaBHOMEPHOM JBIDKCHHH, YCKOPEHHE, NEPEMEISHHUE, IyTh, YIJIOBas
CKOPOCTh, CHJIA TPCHHS, CHJA YIPYTOCTH, CHJIA TSKECCTH, YCKOPCHHE
CBOOOJHOrO IMQJCHHS, BEC Tella, HMIIYJbC Tella, HMIIYJIbC CHIIHI,
MEXaHHUeCcKass pabdoTa W MOIMHOCTh, NOTCHIIMAJIbHAS DSHEPrus Tela,
MOAHATOTO HAJ MOBEPXHOCTHIO 3¢MJIM, MOTCHIIMAJIBHAS SHEPIHs CXKaTOU
MPYKMHBI, KHHETHYECKAs SHEPrus, IIOJHAS MEXaHWYeCKas >SHEPrus,
MIEPUO M YacTOTa KoJeOaHM, IJTMHA BOJHBI, TPOMKOCTh 3BYKa W BEICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEIIOMJICHHS CPEbl), TIPU OMHUCAHUHN
MPaBHJIBHO TPaKTOBaTh (DU3HUYECCKHI CMBIC]I HCIIOJIB3YEMBIX BEIIWUYWH,
0003HAUCHUS W CIWHHIBI (PU3NUSCKUX BEJIMUHMH, HAXOAUTh (DOPMYIJIHI,
CBA3BIBAIONINE JAHHYIO (PH3UUECKYIO BEIMUMHY C JIPYTUMH BEIIMUWHAMH,
CTPOUTH rpapyiki N3yUCHHBIX 3aBUCHMOCTEH (DM3HUCCKHUX BEIIHUHH,
XapaKTepru30BaTh CBOMCTBA TeJ, (DU3HUCCKHE SBJICHHSA W TIPOIECCHI,
WCIIONb3Ysd 3aKOH COXPaHCHUS SHEPrUH, 3aKOH BCEMHPHOTO TATOTCHHS,



MPUHIMN  CYTICPIIO3AIIAA  CHJI, TPHUHITUIT OTHOCHUTEIbHOCTH [ ajwmes,
3akoHBl HbIOTOHA, 3aKOH COXpaHEHWS HWMIYJIbCa, 3aKOHBI OTPAXKCHHUS H
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUA 3apsAI0BOTO U MAaCCOBOTO YHCEIT
MPY SIIGPHBIX PEAKIUAX, TPH STOM JaBaTh CJIOBECHYIO (hOPMYIHPOBKY
3aKOHA W 3aITUCHIBATh €T0 MAaTEMaTHUECCKOE BHIPAKEHUE,

OOBACHATh (PU3MUECKHUE TIPOIECCHl W CBOWCTBA TEJ, B TOM YHCIE W B
KOHTEKCTE CHTyaIlui MPaKTUKO-OPUCHTHPOBAHHOTO XapaKTepa: BHISBIIATH
MPUYUHHO--CJICICTBEHHbIE  CBSI3M, CTPOUTh OOBACHEHHWE u3 2-3
JIOTHYECKUX IIaroB ¢ OMOPOHM Ha 2—3 M3YyYECHHBIX CBOWCTBA (PH3UUECKUX
ABJICHAN, (PU3UIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacuéTHBIC 3aJaud  (OMUparoIuecs Ha CcuctemMy w3 2-3
ypaBHEHUI ), HCTIOB3YS 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PU3HUCCKHE
BCJTMUMHBI, HAa OCHOBE aHANM3a YCJIOBHS 3aJadydl 3alUCHIBAaTh KPATKOE
YCJIOBHE, BBISBIIATH HEIOCTAIOIINE WA W30BITOUHBIC NTAHHBIC, BHIOMPATh
3aKOHBI U (HOPMYJIBI, HEOOXOAMMBIC JUTS PEIICHUS, TPOBOAUTH PACUETH 1
OIICHWBATh PEATMCTHUYHOCTh TMOJIYYEHHOTO 3HAUEHWA (HPU3HUECKON
BCJTUUHMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIUTh TPH TTOMOITH
(pM3UUEeCKMX METOOB, WMCIOJIB3YS OMHCAHWE HCCIICIOBAHUS, BBIJICIIATH
MPOBEPAEMOE TPEAMOIOKEHNE, OIICHWBATh TMPABHJIBHOCTh TOPSAIKA
MPOBEICHUS  HWCCJICNAOBAHWA, JeJaTh  BBIBOABI, HMHTECPIPETHUPOBATH
PE3yNbTaThl HAOMIOACHHA W OTIBITOB;

MPOBOJAUTH OMBITBI 1O HAOMOACHWIO (U3WUECKUX SBJCHUN WM
(pm3rUecKX CBOMCTB TeN (M3ydeHHE BTOPOTO 3akoHa HpioToHA, 3akoHa
COXpaHEHUSI HHEPTUH, 3aBUCUMOCTHh TeproAa KoJIeOaHWH TMPYKAUHHOTO
MasATHHKA OT MacChl TPy3a M JKECTKOCTH TPYKHUHBI U HE3aBUCHUMOCTH OT
aMIUTMTY 1Bl MaJIbIX KOJICOaHUM, MPAMOJIMHEHHOE PacpOCTPaHEHUE CBETA,
pasnokeHue OEJOTO CBETA B CIEKTP, M3YUEHHUE CBOWCTB M300pAXKEHUSA B
MJIOCKOM 3€pKajie M CBOWCTB M300paKCHHS TMpEeaMeTa B COOMparoiie
JuH3e, HAOMIONCHWE CIUIOMIHBIX W JIMHEHYATHIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOSITEJIbHO  COOMpaTh YCTAaHOBKY W3  UW30BITOUHOrO Habopa
o0opyoBaHMs, OMHUCHIBATH XOJ OMbITA W  €r0  Pe3yJbTarThl,
(hopMyIIHPOBATH BHIBOIHL,

MPOBOJUTH NP HEOOXOAUMOCTH CEPUIO TIPAMBIX W3MEPEHWH, OMPEACIIsisa
CpemHee 3HAUCHUE W3MEpAeMOW BeMWYWHBI ((POKYCHOE PpacCTOSHUE
cobuparomieli  JUH3bI), OOOCHOBBIBATH BBHIOOp cmoco0a H3MEPEHUS
(M3MEPUTENTHHOTO MTPUOOpPA);

MPOBOJUTH HCCIECTOBAHUE 3aBUCUMOCTEH (DU3WUYECKUX BEIIMUWUH C
WCIIOJIb30BAHUEM TIPAMBIX HM3MEPEHHH (3aBUCHMOCTH TMYTH OT BPEMCHH



PY PaBHOYCKOPEHHOM JIBIDKCHWHM 0O€3 HaydaJbHOW CKOPOCTH, Teproaa
KoJIeOaHMi MAaTeMaTHYECKOTO MAasATHHWKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yTila OTPaKEHUs CBETa OT yrja MAJeHUSA W yIjia MPEIOMIICHUS OT yria
MajicHus). TUIAHAPOBATh HCCICAOBAHHWE, CaMOCTOSITEIbHO COOMpaTh
YCTaHOBKY, (PUKCHPOBATh PE3YyJbTaThl  TMOJMYYECHHOW  3aBUCHMOCTH
(pm3uUecKX BEMWYMH B BUAC TaOmWil ¥ TpaduKoB, NeIaTh BBHIBOIBI IO
pe3ybTaTaM MCCIICIOBAHUS,

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (DM3MUECKUX BEIWUWH (CPEIHSISA
CKOPOCTh W YCKOPCHHE Tella TPH PaBHOYCKOPCHHOM JIBF)KCHHH,
YCKOPEHHE CBOOOMHOTO MAACHUSA, XECTKOCTh TPYKUHBI, KOADPHUITHEHT
TPEHUS CKOJBXCHHUS, MEXaHWUecKas pabdoTa W MOIIHOCTh, YaCTOTa H
nepuosl KoneOGaHWii MaTeMaTWYeCKOr0 W TMPYXKAHHOTO MAasITHHKOB,
ONTHYECKAs CWia COOMparomiel JMH3BI, PAJAMOAKTHBHBIA  (POH):
TJIAHUPOBATh W3MEPEHUS, COOMPATh SKCTIEPUMEHTATBHYIO YCTAaHOBKY H
BBHITIOJTHATDh U3MEPEHUA, CICAYS MPEUIOKECHHOW WHCTPYKIIMH, BBHIUUACIATH
3HAUEHWE BEJIMUUHBI U aHATM3UPOBATH MOJTYUCHHBIE PE3YJIHTATHI C YIETOM
3aIaHHOHN TOTPENTHOCTH U3MEPCHUIA,

co0JI0AaTh MTPaBUJIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1ab0paTOpHBIM
000pyI0BAHUEM

pa3auvaTh OCHOBHBIE TIPU3HAKA W3YYEHHBIX (DU3UUECKUX MOJEICH:
MaTepuaibHasl TOYKa, aOCOMMOTHO TBEPAOE TENO, TOUCUHBIH HCTOUYHUK
CBETa, JIyd, TOHKas JIMH3a, IUIaHETApHAs MOJETb aToMa, HYKJIOHHAS
MOJIEITb aTOMHOTO SI/Pa;

XapaKTepU30BaTh TPUHIMIBI  IESHCTBUA WM3YyUCHHBIX MPUOOPOB |
TEXHUYECCKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIIUAOMETpP, MATUMKW TIOJOKEHUS, PACCTOSHUSA W YCKOPEHHS, pakKeTa,
9XOJOT, OYKH, TEpUCKom, (oroanmapar, ONTHYECKHUE CBETOBO/IHI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuibCOoHA), HCMOIB3ysS 3HAHUA O
CBOWCTBAX (PU3MUYECKUX SBJACHUH W  HEOOXOauMbie  (PU3MUECKHC
3aKOHOMEPHOCTH,

WCIOJT30BATh CXEMBI M CXEMATUYHBIC PUCYHKH WU3YUCHHBIX TEXHUUCCKUX
YCTPOHCTB, M3MEPHUTEIIHHBIX MPUOOPOB W TEXHOJOTHUECKHUX TPOIECCOB
MPU PEIICHUN YyUueOHO--TTPAKTHUECKUX 3a7ad, ONTHUYCCKHUE CXEMBI IS
MOCTPOCHHUS N300paXKEHUI B MIIOCKOM 3€pKaJie U COOMPAIOIICH JINH3E,
NPUBOJWATH  TPUMEPHl  (HAXomuTh  WHOpPMAIMIO O  MPUMEPax)
MPAKTHYECKOTO HCIONb30BaHUA (DU3MUECKUX 3HAHWHW B TIOBCETHEBHOM
XKU3HU U1 obecrieueHrs O€30MacHOCTH TP OOpaIeHn: ¢ MpudopaMu 1
TEXHUYCCKUMHU YCTPOHUCTBAMH, COXPAHCHWA 370POBbS W COONIOACHUS
HOPM SKOJIOTHIECKOTO TTOBEJACHHUS B OKPY KAIOIICH CPEIE;



OCYIIECTBIIATh TOWUCK wH(popMauA  (U3HUECKOTO  CONCPKAHHS B
HuTtepnete, camocTosATenbHO (POPMYITUPYSI TOMCKOBBIN 3aMpoC, HAXOAUTh
MyTH ONPEACIICHAS TOCTOBEPHOCTH TOJMYUYCHHOW MH(OPMAITUK HA OCHOBE
MMEIOLIMXCA 3HAHUN U JOTIOJTHUTENBHBIX HCTOYHHUKOB,

WCIOIb30BaTh MPU BHITIOTHEHUN YUEOHBIX 3aJJaHUA HAYUHO--TIOMYJISAPHYIO
JuTepaTtypy  (U3MUYECKOTO  COJNCPIKAHWS, CIPABOYHBIE MAaTepUAIBI,
pecypebl cetn HTEpHET, BlIaAeTh MPpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanusa HHGOPMAIIMH U3 OJTHONW 3HAKOBOM CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIC W YCTHBIE COOOIICHUS HA OCHOBE
uHOpPMAIMK W3 HECKOIBKAX HWCTOYHUKOB (DU3MUECKOTO COJECPIKAHMS,
My OJIMYHO MPEJICTABNATh PE3YJIbTAThl MPOSKTHOM WJTH UCCIICI0BATEIbCKON
JNEATEIIBHOCTA, NP OTOM TPaMOTHO  MCIOJIB30BaTh  U3YUYEHHBIU
MOHATUWHBIA anmapar HW3y4daeMoro paszjena (U3WKH W COMPOBOXKIATH
BBICTYIIJIEHUE TIPE3CHTAlMEd C Yy4YETOM OCOOEHHOCTEH ayauTOpUH
CBEPCTHHUKOB.
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