Annoranus PII mo yueOHomy npeamery «®Pusuka». 5-9 kiaacc.

1. ®enepanvHas pabovass mporpamMma Mo ydueOHOMY mnpeamery «Dusnuka» (0a30BbI YPOBEHB)
(mpeametHas ob6nacth «EcTecTBeHHO-Hay4yHBIC MpPEIMEThI») (Jajliee COOTBETCTBEHHO — Mporpamma Io
¢dbusuke, Gpu3nka) BKIIOYACT MOSCHUTEIBHYIO 3alHCKY, COJEpKaHUEe OOYyUEHUs, IJIAHUPYEMbIE PE3YIbTaThl
OCBOCHHUS IPOTPAMMBI 110 (pH3HKe.

2. [losicuutenpHas 3amuckKa.

2.1. IlporpamMMa 1o ¢u3uMKe Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTABICHA HAa OCHOBE
MOJIOKEHUH W TpeOoBaHMI K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOW 00pa3oBaTellbHOI
nporpammsbl, npeacraBieHHbIX B @I'OC OO0, a takxke ¢ yué€toM denepaabHON pabodeld mporpaMMel
BOCIHUTAHMS U KOHIEMIINH MTpernojaBaHus yueOHoro npeamera «Dusukay.

2.2. Conmepxanue mporpaMMbl 1o (pu3MKe HampaBiIeHO Ha (OPMHPOBAHHE E€CTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYAIOIIMXCS U OPraHU3alMI0 U3ydeHHsl (PU3UKHU Ha JIeATeIbHOCTHOM ocHOBe. B mporpamme
1o (hU3MKE YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpeamera B peanusauuu tpedoBanmnii @I'OC OO0 k
[UTAHUPYEMBIM JINYHOCTHBIM U METANpeMETHBIM pe3yibTaTaM OOy4eHHUs, a TAKKE MEKIIPEIMETHbIE CBI3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHusI.

2.3. [Iporpamma mo ¢u3uke ycTaHaBIMBAaeT pacHpelelieHne Y4eOHOro marepuana IO rojaaM
o0ydyeHus (1o Kiaccam), MpeyiaraeT MPUMEPHYIO IMOCIIEA0BATEIbHOCTh M3YYEHHUS] TE€M, OCHOBAHHYIO Ha
JIOTUKE Pa3BUTHUS IPEIMETHOTO COJIEPKaHUA U yUETE BO3PACTHBIX OCOOCHHOCTEH 00y4aroInXCsl.

2.4. duznka SBISETCS CHCTEMOOOPA3yIOIMM Ui €CTECTBEHHO-HAyYHBIX YUEOHBIX IPEJIMETOB,
MOCKOJIbKY (DM3MUECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SBJICHHM, U3y4aeMbIX XUMHEH, Onoiorue,
acTpoHOMHEH W Qu3ndeckol reorpadueil, BHOCHUT BKJIAJ B €CTECTBCHHO-HAYYHYIO KapTUHY MHPa,
MpelocTaBisAeT Haubosee sicHble 00paslibl MPUMEHEHHS HAYYHOrO MeETOoJa MO3HAaHMs, TO eCTh crocoda
II0JIy4YEHUs JOCTOBEPHBIX 3HAHUN O MUPE.

2.5. OgHa u3 riaaBHBIX 3a1a4 GU3NYECKOr0 00pa3oBaHMs B CTPYKTYpE OOIIero 00pa3oBaHUs COCTOUT
B (DOPMHUPOBAHNUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH U MHTEpECa K HAYKE Y O0yJarOIINXCS.

Wzyuyenne Qusukun Ha yriyOn€HHOM YpPOBHE TMpEANojaraeT OBJIAJEHUE  CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb!

HAYYHO OOBSACHATH SBICHUS,

OLICHUBATh U IOHUMATh 0COOEHHOCTH HayYHOTO MCCIICIOBAHMUS;

HUHTEPIPETUPOBATH JIAHHBIEC U UCIOJIb30BaTh HAYYHbBIE 10KA3aTE€IbCTBA JIJIS TIOJTYUYCHHS BBIBOJOBY.

2.6. Llenn u3yueHust GU3MKK HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs ONPEICICHbI B KOHIICTIIIHH
npernoiaBaHus yue6Horo npeamera «®dusnka» B 00pa3oBaTeNbHbIX opranusanusx Poccuiickoit @eneparum,
peanu3yronMx OCHOBHbBIE 00111e00pa3oBaTeIbHbIC TPOTPAMMBI.

2.7. llenu usydyeHus: GU3MKU:

pUOOpEeTEeHNEe UHTEpECca U CTPEMJICHHS 00yJaroIIMXcsd K HAyYHOMY HM3YUYEHMIO MPUPOJbI, Pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUM O HAy4YHOM METOJE MO3HaHWUS U (OPMHUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIICHMS K OKPYKAIOLIUM SIBICHUSM;

(dbopMUpOBaHHE HAyYHOTO MHMPOBO33PEHMSI KaK pe3yjbTaTa M3yYEHHUS OCHOB CTPOCHHSI MATEPUH U
(byHIaMEHTAJIbHBIX 3aKOHOB (PU3HUKH;

(dbopMHpoBaHUE TIPEACTABICHUN O POJTU GU3UKH ISl Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
U TEXHOJIOTHI;

pa3BUTHE TMPEACTaBICHUM O BO3MOXKHBIX cdepax Oyaymedl npodeccuoHalbHOM NedaTeIbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JJAJIbHEHIIEMY O0yYEHHIO B 3TOM HalpaBJICHUH.

JlocTxkeHne 3TUX Iiesield MporpaMMbl IO (U3MKE Ha YpPOBHE OCHOBHOI'O 0OIIero oOpa3oBaHUs
o0ecreynBaeTcs pelIeHueM CIeIyIoNIUX 3a/1au:

NpUOOpeTeHNne 3HAHUM O JUCKPETHOM CTPOEHHHM BEIIEeCTBAa, O MEXaHHMYECKHUX, TETUIOBBIX,
AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

NpUOOpEeTeHNEe YMEHUN ONHUCHIBaTh U OOBICHATH (PU3UUECKHE SBJICHUS C MCIOJIb30BAaHHEM
MOJTyYEHHBIX 3HAHUIA;

OCBOEHHE METOJIOB PEHICHMs] MPOCTEHIIMX pacu€THBIX 3a/ad C HCIOJIb30BAHUEM (PU3NYECKUX
MoJiesIel, TBOPYECKHUX M MPAKTUKO-OPHEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHWI HAOIIOAATh MPUPOIHBIC SBJICHUS U BBITIOIHSTE OIBITHI, JIJAOOPATOPHBIE pAOOTHI
HKCIEpPUMEHTAIbHbIE HCCIIEOBAHUS C UCTIOIb30BaHUEM N3MEPUTENBHBIX PHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MH(DOpMaIeld PU3NIECKOro CoAepKaHUs, BKIoUYas WH(POpMAIHo O
COBPEMEHHBIX JTIOCTHKECHUAX (DU3MKH, aHATIN3 U KPUTHUECKOE OLIEHUBaHUE HH(POPMALINY;



3HAKOMCTBO €O c¢epaMu NpOoPecCHOHATBHON JEATEIIbHOCTH, CBS3aHHBIMH C (U3HKOH, W
COBPEMEHHBIMU TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (PU3MUECKOI HAYKH.

2.8. O0miee yuCIO YacoB, PEKOMEHAOBAHHBIX Ul M3ydeHHs (pu3uku Ha 0a30BOM ypoBHe, — 238
4yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZemo), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 102
yaca (3 yaca B HEJIEIIIO).

[Ipennaraemelii B mporpaMme o (U3MKe NepedeHb J1a00paTOPHBIX PAaOOT M OMBITOB SIBISETCS
pEKOME0BATEeNIbHBIM, YUUTENb JIEIaeT BBIOOP MPH MPOBEACHUU JT1a00OPATOPHBIX padOT M ONBITOB C YYETOM
WHIUBUAYAIBHBIX OCOOCHHOCTEH O0YyYaroIIMXcsl, CIIHUCKAa AKCIEPUMEHTAJIbHBIX 3a/laHui, MpeAsiaraeéMbIX B
paMKax OCHOBHOTO TOCY/IapCTBEHHOI'O IK3aMeHa Mo (hu3HKe.

3. Conepxanue oOy4eHHs B 7 Kiacce.

3.1. ®usuka u €€ poib B MO3HAHUU OKPYKAIOIIET0 MUPA.

®uznka — Hayka o npupoje. SBneHus npuposl. GuU3nyecKue SBICHUS: MEXaHUYECKHE, TEIUIOBLIE,
AJIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIC.

Ouznyeckue BenuyuHbl. M3mepenue ¢usznyeckux BenuuuH. Ousmueckue mpuOopsl. [lorpemHocts
U3MepeHnil MexyHapoHas CucTeMa €UHULL.

Kak ¢u3uka u 1npyrue ecTecTBEHHbIE HAayKu H3y4aroT NpUpoAy. EcTecTBeHHO-Hay4YHBIH METOA
MO3HAHUs: HAOJIOACHUE, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIABIKEHUE TUIIOTE3, IKCIIEPUMEHT I10 TIPOBEpPKE
rUnoTe3, 00bsiCHEHNE Ha0I01aeMoro siBieHus. Onucanue GU3nYecKuX SBJICHUH ¢ MOMOIIBI0 MOJIEICH.

3.1.1. JlemoHCTpauu.

MexaHuueckue, TerIoBbIe, SJEKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHHUS.

Ousnueckue nprudOpsl U MPOoLEaypa IPSIMBIX U3MEPEHHUH aHAIOTOBBIM M U (PPOBBIM ITPHOOPOM.

3.1.2. JTabopaTopHbie pabOThI K OIBITHI.

Omnpenenenne EHbI IEIEHUS MKaIbl H3MEPUTEIHHOTO pUodopa.

H3mepeHune pacCTOSHUM.

H3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENA.

Omnpenenenue pa3MepoB MaJbIX TE.

W3mepenue TemnepaTypsl IPU IIOMOIIH KHIKOCTHOTO TEPMOMETPA U AaTYMKA TEMIIEPATYPHI.

[IpoBeneHne wuccienoBaHUS IO TMPOBEPKE THIOTE3bI: JAIBHOCTH IMMOJIETA IIApHUKA, MYIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIe, YeM OOJIbIIe BBICOTA ITyCKa.

3.2. IlepBoHauanbHbIC CBEACHUS O CTPOCHUU BEIIECTBA.

CrpoeHre BemIeCTBa: aTOMBI M MOJIEKYJBI, MX pa3Mepbl. OTBITH, TOKa3bIBAIONINE JUCKPETHOE
CTPOEHHE BEIECTBA.

JBmwxenue yacTtuil BemiecTBa. CBs3b CKOPOCTH JBMIKEHHUS YACTHUI[ ¢ TemmepaTrypoil. bpoyHoBckoe
nBkeHue, 1Mddysus. BzaumozeiicTBue yacTull BeIecTBa: MPUTHKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOSHHUE Ta30B, KHUIKOCTEH U TBEPIBIX (KPUCTAILTMUECKUX) Tell.
B3anMocBs3p MeX1y CBOMCTBAMH BEILIECTB B Pa3HBIX arperaTHbIX COCTOSHUAX U UX aTOMHO-MOJIEKYJISIPHBIM
cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

3.2.1. JleMoHCTpauu.

Hab6monenne 6poyHOBCKOTO JBUKEHUS.

Habmronenue nuddysu.

Habmonenue siBneHuil, 00BACHIIOMUXCS MPUTSHKEHUEM WM OTTATKMBAHWEM YaCTHUIl BEIIECTBA.

3.2.2. JlaGopaTopHble pabOThI U OTIBITHI.

OrneHka IraMeTpa aToMa METOJIOM PSIIOB (C UCMOIb30BaHueM (potorpaduii).

OnbITh! 10 HAOJIIOIEHUIO TEIUIOBOTO PACIIMPEHHS I'a30B.

OnbITH IO OOHAPYKEHHIO IEHCTBUS CHIT MOJICKYJISIPHOTO TTPHUTSKCHUS.

3.3. JIBmKEHUE U B3aMMO/ICHCTBHE TEIl.

Mexannueckoe nBWXKeHHE. PaBHOMepHOe W HepaBHOMepHoe nBmkeHue. Ckopoctb. CpemHss
CKOpOCTh MPU HEPABHOMEPHOM JBIKEHUH. PacuéT myTu u BpeMeHH JBUKEHUSI.

SlBnenne wHepuuMH. 3aKOH HHEpUUH. B3auMopencTBUE Tel Kak MpPUYMHA M3MEHEHUS CKOPOCTH
JBIMDKEHUS Tell. Macca kak Mepa HHepTHOCTH Tena. [InoTHoCTh BemecTBa. CBsi3b INIOTHOCTH € KOJIUYECTBOM
MOJIEKYJ B €IUHUIE 00bEMA BEIECTBA.

Cuna kak XxapakTepucTuka BzauMmojieiicteus ten. Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
MOMOIIIBI0 TMHAMOMETpa. SIBieHue TATOTeHUs W cuia TspkecTH. Cuila TSHKeCTH Ha IPYTHX IutaHeTax. Bec
tena. HesecomocTh. CiiojkeHHe CHJI, HalpaBJIEHHBIX MO OAHOM mpsimoil. PaBHopelcTByromast cui. Cuia
TpeHus. TpeHne CKOIkKEHUS i TPEHUE TOKOs. TpeHue B PUPOJIE U TEXHUKE.

3.3.1. lemoHCTpanuu.



Habnronenrne MexaHU4eCKOTo IBIKEHUS Tela.

N3Mepenne CKopoCcTH MPSIMOIMHEUHOTO ABUKEHHUS.

HaGmronenue siBJICHHS] HHEPITUH.

Hab6nronenne naMeHeHus: CKOPOCTH TIPU B3aMMOJICHCTBHUH TEJl.

CpaBHeHue Macc 10 B3aUMOJICHCTBUIO TEIl.

CiioxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IIPSIMOM.

3.3.2. JJabopaTopHbIe pabOTHI U OIBITHI.

Omnpenenenne CKOPOCTH PaBHOMEPHOTO ABMXKEHUA (LIApUKa B KUAKOCTU, MOJEIH AJIEKTPUUYECKOTO
aBTOMOOWIIS U TaK JIajee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIBKEHUS OpycKa WY [IapyKa 110 HAKJIOHHOW MIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPIOTO TeENA.

OnBIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh PACTsDKEHUS (IedopMalui) Npy>KUHBI OT IPUITI0KEHHOM
CUJIBL.

OnbIThl, 1E€MOHCTPUPYIOIIHME 3aBUCUMOCTb CHJIbI TPEHMS CKOJIBKEHHUs OT Beca Tejla U Xapakrepa
COIPUKACAIOLIUXCS TOBEPXHOCTEH.

3.4. JlaBnenuie TBEPABIX TN, KUAKOCTEH U Ta30B.

Jasnenne. CiocoObl YMEHBIIICHHS U YBEIMUCHUS daBiieHus. [laBieHre ra3a. 3aBUCUMOCTh JIaBICHUS
raza ot o0Ob&ma, Temmepatypsl. [lepenaua naBieHUS TBEPABIMHU TENaMHU, KUIKOCTSIMH U ra3aMu. 3aKOH
[Tackans. IIlneBMaTHueckre MalMHbL. 3aBUCUMOCTD JAaBJICHUS KUAKOCTU OT IyOuHBL. ['mapocraTuueckuii
napanokc. Coobmatonuecs cocynsl. ['uapaBinueckue MeXaHU3MBbl.

Atmocdepa 3emun u armocdepHoe naBieHue. [IpUYMHBI CyIIecTBOBaHHS BO3AYITHOW OOOIOYKH
3emnu. Onbit Toppuyernu. M3mepenrue atMocepHOro naBieHHs. 3aBUCUMOCTh aTMOC(HEPHOro JaBICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [Iprbops! 1iist u3MepeHust aTMOCEPHOTO JIaBIICHUSI.

JleiicTBre KXUAKOCTU W Ta3a Ha MOTPYXKEHHOE B HUX Telo. BeiTankuparomias (apXxumenoBa) cuja.
3axon Apxumena. [InaBanue ten. Bo3gyxomnnaBaHue.

3.4.1. JIleMoHCTpaI¥Hu.

3aBUCHUMOCTb JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBiaeHuUs KUIKOCTHIO U ra30M.

CooOmrarommecs COCy/Ibl.

I'uppaBnmueckuil mpecc.

[IposiBnenue necTBusi aTMOCHEPHOTO TABJICHHUS.

3aBUCHMOCTh BBITAJIKMBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Teja U MIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITAJIKMBAIONIEH CUJIbI BECY BHITCCHEHHOM KUJKOCTH.

VcnoBue mnnaBaHus TeN: IUIABaHUE WIM TIOTPYKEHUE Tel B 3aBUCHUMOCTH OT COOTHOLIEHUS
IUIOTHOCTEW TeJa U KUJIKOCTH.

3.4.2. JlaGopaTopHble pabOThI U OTIBITHI.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BoJie 0T 00bEMa MOrpyKEHHOM B )KUJIKOCTh YacCTH Tea.

OrnpeneneHne BHITAJIKUBAIOLIEH CUIIBI, AEHCTBYIOLIEH HA TEJIO, HOTPYXKEHHOE B )KUIAKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, ACHCTBYIOIIEH HAa TEJO B MKUJIKOCTH, OT MacChl
Tena.

OnpIThI, JEMOHCTPUPYIOUINE 3aBUCHUMOCTh BBITAJIKMBAIOIIEH CHIIbI, JEHCTBYIOIIEH Ha TEJlO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YaCTH TENA U OT MJIIOTHOCTHU KHUAKOCTH.

KoHcTpynpoBaHue apeomMeTpa Wil KOHCTPYUPOBAHHUE JIOJIKH U ONIPEAEIICHHE €€ IPYy30II0AbEMHOCTH.

3.5. PaboTa u MOIIHOCTb. DHEPIHUs.

Mexanudeckas pabora. MOIIHOCTS.

[IpocTeie MeXaHM3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWIIO paBHOBECHS phluara.
[Ipumenenue mnpaBuiIa paBHOBECHS pbluara K OJIOKY. «30j70Toe MpaBuiio» MexaHuku. Koaduimenrt
nonie3Horo Aeiictus (ganee — KI1J]) mpocteix MexaHn3MoB. [IpocThie MEXaHU3MEBI B OBITY U TEXHUKE.

Mexanudeckas sHeprus. Kunerndeckas u TOTeHIManbHas dHeprus. [IpeBparenne ogHOTO BUIA
MEXaHUYECKOM PHEPTUU B APYroi. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHUKE.

3.5.1. lemoHCTpanuy.

[Ipumepsl MPOCTHIX MEXAHU3MOB.

3.5.2. JTabopaTopHbIe pabOTHI U OIBITHI.

Onpenenenne pabOThl CHIBI TPEHUS MPH PABHOMEPHOM JIBIDKEHUHM Tella MO0 TOPU30HTAIBHOM
MMOBEPXHOCTH.

HccnenoBanue ycnoBuid paBHOBECHUS phluara.



N3mepenne KIIJ HakIOHHOMN IJIOCKOCTH.

N3ydeHune 3aKkoHa COXpaHEHUSI MEXaHUYECKOW YHEPTUH.

4. Coneprxanue oOyueHHs B § Kilacce.

4.1. TenoBbIE SIBICHUS.

OcCHOBHBIE NIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUU CTPOEHMS BellecTBa. Macca u pa3Mepsl
aTOMOB M MOJIeKYyJ. OIBIThl, MOATBEPKAAIOIIME OCHOBHBIE ITOJIOKEHUS MOJEKYJISIPHO-KMHETHYECKOU
TEOPUH.

Monenu TBEPAOTO, )KUIIKOTO U ra3000pa3HOro cocTossHUi BenlecTBa. Kpucrannnyeckue u aMmopdHbie
tena. OObsACHEHUME CBOMCTB Tra3oB, OKMJAKOCTEH M  TBEPABIX TEI HA OCHOBE IOJOYKEHUI
MOJIEKYJIIPHO-KHUHETUUECKOW Teopud. CMmauMBaHUE M KalnWUIAPHBIE sBiIEHUSA. TemioBoe pacliupeHue u
CoKaTHe.

Temneparypa. CBs3p TeMmmeparypbl CO CKOPOCTBIO TEIUIOBOI'O JBHKEHHS 4acTUll. BHyTpeHHss
sHeprusa. CrocoObl M3MEHEHHs] BHYTPEHHEW HHEpPIuu: TeIvionepesadya W CoBeplIeHue paboTsl. Buel
TEIUIONEpe1auu: TEIIONPOBOAHOCTb, KOHBEKLIUS, N3JIyYCHHE.

KonuyecTBo TemnoTsl. YaenbHas TEIJIOEMKOCTh BellecTBa. TermiooOMEeH U TEIIOBOE PaBHOBECHE.
VYpaBHenue TtemnoBoro OanaHca. [lnaBneHuMe U OTBeplieBaHUE KPUCTAUTMYECKUX BEIIECTB. Y eNbHAS
teriora MiaBneHus. [lapooOpazoBanume u koHaeHcamws. Mcmapenuwe. Kumenuwe. YnuenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunuunsr pabotel TerioBeix asurateneid KIIJ temmoBoro nsuratens. TersoBble IBUraTenu |
3allUTa OKPYKAIOIIEH Cpebl.

3aKOH COXpaHEHMsI U IPEBPALLEHHS SHEPTUU B TEIUIOBBIX IIpOLECCaX.

4.1.1. JIleMOHCTpaIIVH.

HabGmonenne 6poyHOBCKOTO JBUKEHUS.

Habmonenue nuddysun.

Habumonenue siBaeHuit cMauMBaHus U KalWUISIPHBIX SBJICHUM.

Habmntoienue TemnoBoro paciuvpeHus Ted.

V3MeHeHne naBIeHHs ra3a Mpu H3MEHEHHH 00bhEMa M HarpeBAaHUH WITH OXJIAXKICHUH.

[IpaBuna n3MepeHus TeMiepaTypsl.

Bunae! Tenonepenaun.

OxJaxJieHne Ipu COBEPLIEHUN PabOTHI.

Harpesanue npu coBepiieHUN padOThl BHEIIHUMU CUJIaMHU.

CpaBHeHuE TEMIIOEMKOCTEN Pa3InYHbIX BEILIECTB.

Habmronenue kumneHus.

HaGnroneHue nocTosHCTBA TeMIIepaTyphl IPU MIaBJICHUH.

Mopenu TeI1oBEIX ABUTATEIIEH.

4.1.2. JlaGopaTtopHble paOOThI U OTIBITHI.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHHUSL.

OneITHI IO BEIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.

OnbIThI 1O HAOJIOIEHUIO TETVIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEH U TBEPABIX TE.

Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINpUIIA.

OnbIThI, IEMOHCTPUPYIOLIME 3aBHUCHUMOCTh JAaBJICHUS BO3AyXa OT €ro o0bEéMa M HarpeBaHHs WIH
OXJIaKICHUS.

[IpoBepka TUINOTE3bl JUHEWHON 3aBUCUMOCTU JJUHBI CTOJOMKA >KUIKOCTH B TEPMOMETPUUECKOM
TpyOKe OT TeMIepaTyphbl.

Habmionienne wm3MeHeHUs: BHYTpEHHEH HHEpruu Tejla B pe3ysbTare TeIulonepesayd U padoThl
BHEIIHUX CHUII.

HccnenoBanue sBiieHUs TEIIO0OOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpsiueii BOJIBI.

OnpezneneHue KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOH TMpH TEMJIOOOMEHE ¢ HarpeThiM
METAITNYECKUM LIUITUHAPOM.

Omnpenenenue yneabHON TEIUIOEMKOCTH BELLIECTBA.

HccenenoBanue npouecca UCIapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

Omnpenenenue yeabHON TEIUIOTHI IUIABJICHUS JIbJIA.

4.2. DNeKTpUUECKUE U MarHUTHBIC SIBJICHUS.



Onexrpuzanus Ten. JIBa poja 3JIEKTpUUYECKUX 3apsoB. B3auMmopelcTBue 3apsKEHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTD CHUJTBI B3aUMOJICHCTBUS 3apsHKEHHBIX TEJ1 OT BEJIMYUHBI 3apsIIOB U PACCTOSTHUS MEXTY
TeJIaMu ).

OnekTpuyeckoe moJie. Hanpspk€HHOCTh  3iekTpudeckoro mojsa.  [IpuHimunm — cynepno3uiuu
ANEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu »ieKTpuyecKuX 3apa/ioB. DJEMEHTApHBIM 3jieKTpuueckud 3apsn. CrtpoeHuwe aToma.
IIpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHUs AIEKTPUUYECKOTO 3aps/ia.

DNEeKTpUYECKUl TOK. YCIOBHS CYIIECTBOBAHUS SJIEKTPUUYECKOTO TOKA. VICTOYHUKM IMOCTOSIHHOTO
ToKa. JIeMCTBUSL 3JIEKTPUUYECKOrO0 TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUM TOK B
KHUJKOCTAX U razax.

Onekrpuueckas uenb. Cuna Toka. JnekTpuyeckoe HampspkeHue. CONpoTHBIEHHE IPOBOJHHUKA.
VYaenbHOE cOmpoTUBJICHHE BellecTBa. 3akoH OMa g ydactka nenu. [locnenoBarenbHoe U nmapajuieabHOe
COEJMHEHHE ITPOBOJHUKOB.

PabGora u MOIIHOCTH 3NeKTpuyeckoro Toka. 3akoH Jlxoyns—JleHuma. OnekTpuyeckue LEeNU U
NOTPeOUTENH ICKTPUIECKOM sHeprun B ObITY. KOpoTKOe 3aMbIkaHMe.

[ToctosiHHble MarHuThl. B3aumoaeicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOe moje. MarautHoe
noJie 3eMJIM U €ro 3Ha4eHHe JUIsl )KM3HU Ha 3emiie. OnbIT Dpctena. MarHUTHOE 110J1€ AIEKTPUYECKOr0 TOKa.
[IpumeHeHne »SJIEKTPOMAarHUTOB B TeXHHKE. JlelicTBUE MAarHUTHOTO TOJII Ha MPOBOJHHUK C TOKOM.
DneKTpoABUTaTeb MOCTOSHHOrO ToKa. Mcnonb30BaHue A5IeKTpoABUraTeNIeld B TEXHUUECKHUX YCTPOICTBaxX U
Ha TPaHCIOpTe.

Onbitet @apanes. SBieHue 3IEKTpOMArHUTHOW WHAYKIMU. [IpaBuiio JleHua. Dnektporeneparop.
CrocoObl  MOJIy4eHHUSI DIIEKTPUYECKOW HHEPruH. ODIEKTPOCTAHIIMM Ha BO300OHOBISEMBIX HMCTOYHHUKAX
SHEpPrUHu.

4.2.1. IleMoHCTpaIyu.

DrneKkTpu3anus Ted.

JIBa poja NEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.

YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.

DJIeKTpOCTaTUYECKAsA UHTYKLIUS.

3aKOH COXpaHEHMsI AJEKTPUUECKUX 3apsI0B.

[TpOBOAHMKY U TUIIIEKTPUKHU.

MonenupoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUUYECKOTO MOJIS.

VcTOYHMKH IOCTOSTHHOTO TOKA.

JIefiCTBHS 2IEKTPUYECKOTO TOKA.

DJIEKTPUUYECKHUI TOK B )KUJIKOCTH.

I"a30BbIii pazps.

N3mepenne cuiibl TOKa aMIepMETPOM.

H3mepeHue 37eKTpUUecKOro HanpsyKEeHUs! BOIIBTMETPOM.

Peocrar u marazuH COpPOTUBIIEHUN.

BzaumopeiicTBre MOCTOSTHHBIX MAarHUTOB.

MonenrpoBaHre HEBO3MOXKHOCTH Pa3/I€ICHMs ITIOJIFOCOB MAarHUTA.

MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

OmneiT Opcrena.

MaruutHoe noJie Toka. JEKTPOMArHHuT.

JelicTBe MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

DNEeKTPOABUTaTEIh OCTOSIHHOTO TOKA.

WccnenoBanue siBI€HUS 31€KTPOMAarHUTHOM MHIYKIUU.

Omnerter @apages.

3aBUCHUMOCTD HaIpaBJICHUs! MHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHMSI.

DneKTporeHepaTop NOCTOSIHHOTO TOKA.

4.2.2. JlaGopaTtopHble pabOThI U OTIBITHI.

OnbIThI 1O HAOTIOEHUIO SJIEKTPU3ALUH TeJl MHAYKIUEH U IPU CONTPUKOCHOBEHUU.

HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJIEKTPUKH.

Co6opxka u mpoBepKa padOThI AMEKTPUIECKOM IIEMH MOCTOSHHOTO TOKA.

M3MmepeHue U peryJImpoBaHHUE CUIIBI TOKA.

W3mepeHue u peryinpoBaHue HaPsKEHNUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILLETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U



HaNpsLKEHUS Ha PE3UCTOPE.

OnbITl, TEMOHCTPUPYIOIIUE 3aBUCHMOCTh 3JEKTPUYECKOIO COINPOTHUBIICHUS IMPOBOJHUKA OT €ro
JUTUHBI, TUIOLLIAIN ITOMIEPEYHOr0 CEUEHUS U MaTepHUaa.

[IpoBepka npaBuiIa CI0KEHUS HAPSHKEHUI MPU MTOCIIEI0BATEIBHOM COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia sl CUIIbI TOKA MPU MAPAIIIETBHOM COSAUHEHUN PE3UCTOPOB.

Omnpenenenue pabOTHI ANEKTPUUIECKOTO TOKA, UITYILETO Yepe3 PE3UCTOP.

OrnpezesieHre MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA, UIYILIETO YEPe3 JaMIIOUKy, OT HalpsHKEHMS Ha HEll.

Omnpenenenne KIIJ[ narpeBatens.

HccenenoBanue MarHUTHOTO B3aUMOJEHCTBUS IOCTOSIHHBIX MarHUTOB.

W3y4eHre MarHUTHOTO TIOJISl IIOCTOSTHHBIX MAarHUTOB TP UX OOBbETUHEHUH U Pa3CIICHUH.

HccenenoBanue 1eMCTBUS JIEKTPUUECKOT0 TOKA HA MATHUTHYIO CTPEIIKY.

OnbIThI, TEMOHCTPUPYIOILINE 3aBUCUMOCTD CHJIbI B3aMMOJICUCTBHS KATYIIKA C TOKOM U MarHuta OT
CWJIBI TOKA M HAIIpaBJIEHUS TOKA B KATYIIKE.

N3ydenue neicTBUS MArHUTHOTO TOJISL HA IPOBOJHUK C TOKOM.

KonctpynpoBanue u usydeHue padoThl IEKTPOABUTATENSL.

N3smepenne KIIJ[ anekTpoaBUraTenbHONM yCTaHOBKHU.

OnbITel MO HCCIEIOBAHUIO SIBJICHUSA 3JIEKTPOMAarHUTHOW HWHAYKIMHU: HCCIEAOBAHHE W3MEHEHUI
3HAYEHUs U HAIIPaBJICHUS] MHIYKIIHOHHOTO TOKA.

5. Conepxanue o0ydenus B 9 kiacce.

5.1. Mexanuueckue siBJICHUS.

Mexanuyeckoe gaBukeHue. MarepuanbHas Touka. Cucrema otcu€ra. OTHOCHUTEIBHOCTh
MEXaHUYECKOr0 JIBHKEHUsA. PaBHOMEpHOE NpSAMOIMHEWHOE IBHKeHUE. HepaBHOMEpHOE MPSAMOJIHUHENHOE
nBukeHne. CpeHsis 1 MTHOBEHHAs: CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE npsMouHelHOe aBmkeHne. CBoooHoe nagenue. OnbiTel [anues.

PaBHOMepHOE ABmkeHHe 1Mo OokpyxkHocTu. [lepron m wactora oOpamienus. JluneitHas u yrioas
ckopocTu. LIeHTpoCcTpeMHUTENBHOE YCKOPEHUE.

IlepBoiii 3axkoH Hprorona. Bropoit 3axkon Herotona. Tperudt 3akon Hprorona. [Ipuniun
CyNEPNO3UIIUU CHUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujia TPEHHUS CKOJIbKEHUs, CUjla TPEHUS MOKOs, Apyrue
BHJIBI TPECHHUSI.

Cuna TsKECTHM U 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpeHHe CBOOOAHOro majeHus. [[BuxeHue
rmaneT Bokpyr Comnnina. [lepBas kocmuyeckasi ckopocTs. HeBecoMOCTh U eperpy3ku.

PaBHOBecue MartepuanbHOW Touku. AOCOMOTHO TBEpAOE Teno. PaBHOBecue TBEpAOrOo Tenma c
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynse Tena. I3Menenne umnynbca. UMmynbe cuibl. 3aKOH COXpaHEHUsI UMITyJbca. PeakTuBHOE
JBH>KEHUE.

Mexannueckasi paboTta ¥ MOIIHOCTh. PaboTa cuil TsDKECTH, yIpyrocTH, TpeHus. CBs3b SHEPTrUu U
pabotsl. [loTeHnmanbHass HEprusi Tena, MOJHSATOTO HaJ MOBEPXHOCTHIO 3emud. [loTeHlnanpHas sHEpTHs
ckarod npyxkuHbl. Kunermueckas sHeprus. Teopema O KHHETHMYECKOM SHEpPrUM. 3aKOH COXPaHEHHS
MEXaHUYECKON IHEPTUU.

5.1.1. JleMmoHCTpamuu.

HaGnronenne MexaHH4eCKOTO ABHMKEHHUS Tela OTHOCUTEIHHO PA3HBIX TEJl OTCUETA.

CpaBHeHHME MyTel W TPAEKTOPUM JIBUKEHUSI OJHOTO M TOTO K€ Tella OTHOCUTENIBHO Pa3HBbIX TEl
OoTCY€Ta.

N3Mepenne CKOPOCTH U YCKOPEHUS PSIMOJIMHENHOTO IBUKEHUS.

HccnenoBanue npu3HaKoB paBHOYCKOPEHHOTO IBUKEHUS.

Habmronenue ABMXKEHUS Tela 0 OKPY>KHOCTH.

Habnronenne MexaHWYecKuX SIBICHUW, TPOUCXOIAIINX B cucTeMe oTcuéra «Temexka» mpu e€
PaBHOMEPHOM U YCKOPEHHOM JIBMKEHUH OTHOCUTEIHHO KaOMHETa (PU3UKH.

3aBUCHUMOCTB YCKOPEHHMS TeJla OT MAacChl Tejla U IEUCTBYIOIIEH Ha HETO CHJIBI.

Habnronenue paBeHCTBa CUJT MPU B3aUMO/ICHCTBUM TEJL.

N3MeHeHue Beca Tena npu yCKOPEHHOM JBHKEHUH.

Ilepenaua nmmysibca Ipy B3aUMOJEHCTBUHU TEIL.

[IpeoOpazoBanms YHEPTUU TIPU B3aUMOICHCTBUH TETI.

CoxpaHeHre UMITyJIbCa IPU HEYTIPYTOM B3aUMOJICHUCTBUMU.



CoxpaHeHue UMITyJIbCca PU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

Habmioienue peakTHBHOTO IBHKEHUS.

CoxpaHeHue MEXaHU4YEeCKOH 3HEPTUH MPH CBOOOIHOM aICHUH.

CoxpaHeHre MEXAaHUYECKOM SHEPIUH NIPH JIBH)KEHHUH TeJla MO JEHCTBUEM IPYKHUHBI.

5.1.2. JIabopaTtopHbIe paOOTHI K OIBITHI.

KoHcTpynpoBanue Tpakra i pa3roHa M JAJIbHEWIIEr0 PaBHOMEPHOTO JBMKEHHUs IIApUKA WIIU
TEJEKKH.

Omnpenenenue cpeaHell CKOPOCTH CKOJbKEHUs Opycka WM JIBIKEHUS IaphKa MO HaKJIOHHOM
IIJIOCKOCTH.

OrnpezeneHne yCKOpeHus Tena Npyu paBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHM IIPU PAaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HadallbHOM
CKOPOCTH.

[TpoBepka TUMOTE3bl: €CIU IPU PaBHOYCKOPEHHOM JIBUJKEHUM O€3 HayaJlbHOM CKOPOCTH IYTH
OTHOCATCS KaK psiJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUSI OT CUJIbI HOPMaJIbHOTO JaBJICHHUS.

Omnpenenenne kodhduueHTa TPEHUS CKOJIbKCHHSL.

Onpenenenne KECTKOCTU IPYKUHBI.

Onpenenenne pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIXKEHUHM Tella IO TOPU30HTAIBHOM
MTOBEPXHOCTH.

Omnpenenenne pabOThl CUIIBI YIIPYTOCTU MPU MOABEME Tpy3a C UCHOIB30BAHUEM HETOABUXHOTO H
MIOJIBUJKHOTO OJIOKOB.

N3yuenue 3aKoHa COXpaHEHUs! SHEPTUU.

5.2. Mexannueckre KoyeOaHus ¥ BOJHBI.

KonebartenbHoe nsuxenne. OCHOBHBIE XapaKTEPUCTHUKU KOJeOaHUMN: MEPUOJ, YacTOTa, aMILTUTY/A.
Matemaruueckuii U Npy>KUHHBIN MasTHUKY. [IpeBpalieHne sHeprun npu KosiaedaTeIbHOM JABHKEHUU.

3aryxaromue konebanus. BeiHyxneHHsie konebanus. Pezonanc. Mexanndeckue BoiHbl. CBOMCTBa
MexaHuuecKux BOJH. [IponosbHble U nonepedHbie BONHbIL. JlJIMHA BOJHBI U CKOPOCTh €€ paclpoCTpaHEHHUsL.
MexaHuyeckue BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BeicOoTa ToHa. OTpaxenue 3Byka. IHppa3ByKk 1 yIbTpa3BYK.

5.2.1. JIleMoHCTpamuu.

Habmonenune xonebanuil Tea noJ 1eHCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.

HaGnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habmronenne BbIHYX/I€HHBIX KOeOaHU 1 pe30HaHCca.

PacnpocTpanenue mpoAoibHbIX U MONEPEYHBIX BOJIH (Ha MOJEINN).

Habmroenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHYECKHI pe30HaHC.

5.2.2. JJabopaTtopHbIe paOOTHI M OTBITHI.

OnpezneneHue 4acTOTHI U MEpHOAA KoleOaHUH MaTeMaTUYeCKOro MasiTHUKA.

Omnpenenenne 4acToThl U Meproia KoiaeOaHui Npy>KHHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH NEPHOA KOJIEOaHUH MOABEIIEHHOTO K HUTHU I'Ppy3a OT JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH IIEpro/ia KoieOaHuM NMPYKUHHOTO MasiTHUKA OT Macchl rpysa.

[TpoBepka HE3aBUCUMOCTH NEpHOJia KoJeOaHui rpy3a, MOIBEIIEHHOI0 K HUTH, OT MacChl Ipy3a.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh Mepuojia KoueOaHUil NMPYKUHHOTO MAasTHHKA OT MAacChl
rpy3a 1 )KECTKOCTH NPY>KUHBI.

H3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

5.3. DIEeKTPOMarHuTHOE MOJIe U 3JIEKTPOMArHUTHBIE BOJIHBI.

DIIeKTPOMarHUTHOE TOJIe. DJIEKTPOMAarHuTHBIE BOJHBI. CBOMCTBA AEKTPOMAarHUTHBIX BoJH. [lkana
AJIEKTPOMAarHUTHBIX BOJIH. Vcoap30BaHNE 2JIEKTPOMAarHUTHBIX BOJIH JUISl COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOCTBA CBETA.

5.3.1. JlemoHCTpamuu.

CBoOIICTBA JIEKTPOMAarHUTHBIX BOJIH.

BousiHOBBIE CBOJICTBaA CBETA.

5.3.2. JIaGopatopHbIe paOOTHI M OIIBITHI.

N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO Tene(oHa.

5.4. CBeTOBbIC SIBJICHUS.

JlyueBas mogenb cera. Mctounuku cseta. IIpsiMonnHeHOE pacnpoCTpaHEHUE CBETa. 3aTMEHMS



Connua u Jlynsl. Otpaxenue cBera. [lockoe 3epkano. 3aKkoH OTpaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpesoMiieHus cBera. [lolHOe BHYTpeHHEEe OTpakKeHUE CBETa.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.

Jlunza. Xon nyueit B nuH3e. OnTrdeckas cucrema ¢oToarmapara, MAKpPOCKOIa B Teyeckomna. [a3
KaK OITHYECcKasi cucreMa. biM3opykocTh U AabHO30PKOCTb.

Pasznoxxenune Oenoro ceera B cmekTp. OmnbiTel HbtoToHa. CrnoskeHue CHEKTPaJbHBIX I[BETOB.
Jucnepcus ceera.

5.4.1. JleMOoHCTpaIuH.

[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.

OtpakeHue cBeTa.

[Tony4yenue n300pakeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

[Ipenominenue cBera.

Orntruyeckuii CBETOBO/I.

Xon JIydeit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarollel JIMH3E.

[Toryuenue n300pakeHU ¢ TOMOILBIO JIUH3.

[Tpuniun aeiictBus doroamnmapara, MUKPOCKONA U TEIECKOIIA.

Mogenn ria3sa.

Pasnoxenue 6enoro cBera B CIIEKTP.

[Toryuenue 6em10ro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

5.4.2. JIabopaTtopHbI€ paOOTHI M OTIBITHI.

HccnenoBanue 3aBUCUMOCTH yIJIa OTPa)KEHUsI CBETOBOIO JIyda OT yrijia HaJeHHUs.

N3ydeHue xapakTepuCTUK U300pakeHusl IpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCUMOCTH YIUIa MPEIOMIIEHUSI CBETOBOIO Jiyda OT yrjla NaJeHUs Ha TPaHHUILIe
«BO31YX—CTEKJIO».

[Tomyuenue n300pakeHUid ¢ TOMOIIbIO COOMPAIOIIEH JTNH3HI.

Onpenenenne (OKYCHOTO PACCTOSHUS M ONITUYECKOMN CHIIBI COOMPATOIIEH JTNH3BI.

OMBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

OmnbITH IO BOCTIPUSTHIO IIBETA IPEMETOB MPU MX HAOIIOJICHUH Yepe3 IIBETOBBIC (PHIIBTPHI.

5.5. KBanTOBbIC SIBICHHUS.

Onwitel  Pesepdopna u mutanerapHas wmojenb atoMa. Mogens aroma bopa. Mcnyckanue wu
MIOTJIOLIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIEKTPHI.

PannoaktuBHOCTE. Anb(da-, 6eta- U ramma-uznydenus. CTpoeHue aTomMHOro siapa. HykionHas
MOJIeNb aTOMHOTO spa. M3oronsl. PagnoaktuBHele npespamenus. [lepuon noypacnana aToMHBIX s1€p.

Snepuble peakiuu. 3aKOHBI COXPAHEHUSI 3apS0BOTO U MAaCCOBOT'O YUCEN. DHEPTUs CBSI3M aTOMHBIX
anep. CBs3b Maccel U 3Heprun. Peakuuu cunTesa u nenenus saep. Merounnku sneprun CoslHIA U 3BE3 L.

Snepnas sHepreTuka. JIeMCcTBUA pagMOAKTUBHBIX U3IyYE€HUHN HA )KMBbIE OPTAaHU3MBI.

5.5.1. JlemoHCTparuu.

CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrneKTpbl pa3IMYHbIX I'a30B.

CrnexTp BoaOpoOIA.

HaGnronenue TpexoB B kamepe Buibcona.

Pabora cuéruyrka HOHU3UPYIOMINX U3TYyISHH.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.

5.5.2. JIaGopaTtopHbIe paOOTHI M OTIBITEHI.

HabmioneHne criionHbIX U TUHEWYaThIX CIIEKTPOB U3ITyUYECHHUS.

HccnenoBanue TpeKOB: U3MEPEHNUE YHEPTUH YACTHUIIBI IO TOPMO3HOMY IyTH (110 poTOrpadusm).

N3mepenue painoakTUBHOTO (hoHa.

5.6. [ToBTOPUTEITBHO-0000IIAFOIIIHIA MOTYIIb.

[ToBTOpUTENHEHO-0000MIAIONINI  MOAYNIb TpelHa3HaueH JJIi CUCTeMaTH3aluu M 0000IeHHs
MIPEIMETHOTO COJIEP>KAaHUS U OIBITA I€ATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUEHHH BCETO Kypca (pU3UKH, a
TaKXke JUIsl TMOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY O5K3aMEHY IO (QH3MKEe s O00ydarouruxcs,
BBIOpABIINX ATOT y4EOHBIN MPEIMET.

IIpy M3ydyeHUM OAHHOTO MOZYJS PEATU3YIOTCA M CHCTEMAaTU3HUPYIOTCS BUABI JNEATEIBHOCTH, HA
OCHOBE KOTOPBIX OOECeunBaeTcsi JOCTI)KEHHE NPEIMETHBIX M METalpelIMETHBIX [JIaHUPYEMbIX
pe3yabTaToB 00y4deHHs, (HPOPMUPYETCS ECTECTBEHHO-HAy4Hash IPaMOTHOCTh: OCBOCHHE HAy4YHBIX METOJIOB



WCCIICIOBAHMsI SBIICHUIA MPUPOJBl M TEXHHUKH, OBJIQJCHUE YMEHUSMHU OOBACHATH (PU3UUECKUE SBIICHHUS,
IIPUMEHSS TOTyYEHHbIE 3HAHUS, PEIIaTh 33a4K, B TOM YHCII€ KAU€CTBEHHBIE U SKCIICPUMEHTAJIbHBIC.

IIpyHIMIINATBbHO JEATEIBHOCTHBIM XapakTep HaHHOIO0 MOJYJS pealn3yercs 3a CY€T TOro, 4To
o0yyaromuecs BBIIOIHSIOT 3aJaHKsl, B KOTOPBIX UM IIPEUIaraercs:

Ha OCHOBE IOJNYYCHHBIX 3HAHWHM pacro3HaBaTh M HAYYHO OOBICHATH (U3NYECKHUE SIBJICHUS B
OKpY’Karollel Ipupoje U MOBCEAHEBHON KHU3HH;

UCIIOJIb30BaTh HAYYHbIE METOJbI MCCIEI0BAHUs (DU3MUYECKUX SBICHUWA, B TOM YHUCIE JJISI MPOBEPKH
TUIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH HAyYHbIE OCHOBBI Hau00JIee BaXKHBIX JIOCTHKEHUN COBPEMEHHBIX TEXHOJIOTUH, HAIIPUMED,
IIPAKTUYECKOIO MCIIOJIb30BaHUS PA3JIUYHBIX HMCTOYHMKOB SHEPIMM HAa OCHOBE 3aKOHA IPEBPALICHUSA U
COXPAHEHHUS BCEX U3BECTHBIX BUJIOB DHEPIHUH.

Kaxnas u3 TeM JaHHOrO MOAYJS BKIIIOYAeT SKCHEPUMEHTAJIbHOE MCCie0BaHHE O00O0O0IIaroLIero
xapaktepa. MoJynb 3aBepliaeTcsi MPOBEACHHWEM TUAarHOCTUYECKOM W OIICHOYHOW paboThl 3a Kypc
OCHOBHOT0 00111eT0 00pa3oBaHusl.

6. Ilmanupyemsbie pe3ysbTaThl OCBOCHUS (PU3UKHU (0a30BbIi yPOBEHB) HA YPOBHE OCHOBHOI'O OOILETro
oOpa3oBaHus.

6.1. 3yuenne (u3uKu Ha ypoOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS HAIMPABICHO HA JOCTHKCHHE
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX Pe3yIbTaTOB.

6.2. B pesynprare u3ydeHust (U3MKA Ha yPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs y 00y4aromerocs
OyayT chopMUpPOBaHbI CIACAYIOIINE INYHOCTHBIE PE3Y/IbTAThl B YACTH:

1) maTpHOTHYECKOTO BOCIIUTAHUSI:

IPOSIBJIIEHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO pOCCUICKON (hPU3NUECKOM HayKH;

LIEHHOCTHOE OTHOLIEHHUE K IOCTUKEHUSIM POCCUICKUX YUEHBIX-(U3UKOB;

2) rpaXKIaHCKOTO U TyXOBHO-HPABCTBEHHOI'O BOCITUTAHHMSI:

TOTOBHOCTh K aKTHBHOMY YYaCTHIO B 0OCYKICHUHU OOLIECTBEHHO-3HAYMMBIX M ATHYECKHUX MPOOIeM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JTOCTHKECHUN (PU3UKY;

OCO3HAaHHE BaXKHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JESATENILHOCTH YUYEHOTO;

3) 3CTETHYECKOro BOCIUTAHHUS:

BOCIPUATHE ICTETUYECKUX KauecTB (PU3NUYECKON HayKu: €€ rapMOHUYHOIO MOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;

4) IIEHHOCTH HAYYHOTO MTO3HAHUS:

OCO3HaHME IEHHOCTH (PU3MYECKOM HAyKH KaK MOIIHOIO MHCTPYMEHTa IO3HAaHUS MHpa, OCHOBBI
Pa3BUTHUS TEXHOJIOTHH, BAJKHEUILIEH COCTABIISIONIEH KYJIbTYpPHI;

pa3BUTHE HAYYHOH JTH0003HATENILHOCTH, HHTEpPECa K UCCIIE0BATEIbCKON AeATEIbHOCTH;

5) dbopmupoBaHUs KYJIbTYPHI 30POBbS M SMOIIMOHATBHOTO 01aromoIyyHs:

OCO3HaHME LIEHHOCTH Oe30macHOro obpa3a KHM3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHMpE,
BaXHOCTU IpaBWJI 0€30MacHOrO MOBEIEHHUS Ha TPAHCIOPTE, Ha JIOPOTax, C AIEKTPUYECKUM U TEIIOBBIM
000pyZ0BaHUEM B JIOMAIIHUX YCIOBHSAX;

c(OpMHPOBAHHOCTH HaBbIKa PeQUIEKCHH, IIPU3HAHUE CBOETO MpaBa Ha OUIMOKY M TaKOro e IpaBa y
JPYTOTo Y€JI0BEKa;

6) TPyI0BOTO BOCITUTAHUS:

7) akTHBHOE y4yacTHE B PpCIICHWM NPAKTUYECKHX 3a7ad (B paMKaX CeMbH, 0Opa30BaTeNbHOIl
OpraHM3alliy, HACEJIIEHHOTO IyHKTa, POJHOTO Kpas) TEXHOJOTWYECKOM M COLUalbHON HANpaBiIeHHOCTH,
TpeOYIOLINX B TOM YUCIIE U (PU3MUECKUX 3HAHUI;

MHTEpEC K MPAKTUUYECKOMY U3YUEHHIO Mpodecchil, CBI3aHHBIX ¢ (QU3UKOI;

8) 9KOJIOrHYECKOTO BOCIIUTAHUSI:

OpHUEHTAllMsl Ha NMpUMEHEHHE (PU3NYECKUX 3HAHWUM NIJIs pelieHus 3ajad B 00JIaCTH OKpYXKAlolleW cpelibl,
TUTAHUPOBAHMSI ITOCTYIKOB U OLEHKH UX BO3MOXKHBIX TOCIIEACTBUHN JIJIs1 OKPY>KAIOIIEH CpeIbl;

OCO3HaHHUeE T1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IyTel X peleHus;

9) aganTanuy K M3MEHSFOIMMCS YCIOBUSM COLMAIBLHON M IPUPOTHON CPEIIBL:

NOTPEOHOCTh BO B3aWMOJEWCTBUM NPU BBHIMOJIHEHUH HCCIEAOBAHUNA M MPOEKTOB (U3NYECKON
HaNpPaBJICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUAM JIPYTHX;

MOBBILICHHE YPOBHS CBOEHM KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO AESITEIbHOCTD;

noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHWM, B TOM 4Hcie (OPMYIUPOBATh WAEHU, MOHATHS,
TUIOTE3bI O (PU3UYECKUX 00BEKTaX U SIBICHUSX;

0Co3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;



TUTAHUPOBAHKE CBOETO PAa3BUTHS B MPUOOPETCHUH HOBBIX (DM3MUECKUX 3HAHUM;

CTpeMJICHHE aHaJU3UPOBATh U BBIABJISATH B3aUMOCBSI3UM MPHUPOABI, OOIIECTBA U AKOHOMHUKH, B TOM
YHCIIe C UCTIOJIb30BaHHEM (DU3UYECKHUX 3HAHUMN;

OLICHKa CBOMX JEHCTBHI ¢ Y4ETOM BIMSIHHMS Ha OKPYKAIOLIYIO CpPEAy, BO3MOXKHBIX TJI00aNbHBIX
IIOCJIEICTBU.

6.3. B pe3ynbrare nzydenus GU3MKA Ha yPOBHE OCHOBHOT'O OOIIETr0 0Opa3oBaHMs Y O0yYaroIIerocs
OyayT chOpMHUPOBAHBI METANPEIMETHBIE PE3yJIbTaThl, BKIIOUYAIONIUE IO3HABATEIbHBIC YHHBEPCAJIbHBIC
yueOHble  JEHCTBUS, KOMMYHUKATHBHBIE  YHUBEpCalbHble  y4eOHble  JEUCTBUS, PETyJSATUBHBIC
VHHUBEpCaIbHbIC yueOHbBIC ICHCTBUS.

6.3.1. OBnageHne yHuBepcalIbHBIMHU YU€OHBIMU [T03HABATEIHLHBIMU ACHCTBUAMU:

1) 6a30BbIC JIOTHYECKUE ACHCTBUS:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHHUI);

YCTaHABIIMBAThH CYNIECTBEHHBIA MPU3HAK KIACCH(PUKAIIUN, OCHOBAHHUS JUIst 0000IIEHUS U CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpUBaeMbIX (haKkTax, JaHHBIX U HAOIIOJACHUSX,
OTHOCSIIIHUXCS K (PU3UUYECKUM SIBIICHUSIM;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIC CBSI3U MpPH H3YYCHHHM (PU3MUECKUX SIBICHUH M MPOLIECCOB,
MPOBOANTH BBHIBOJBI C HCIOJB30BAHWEM JIEAYKTHBHBIX W WHIYKTHBHBIX YMO3AKIIFOUEHUH, BBIJABUTAThH
TUIOTE3bI O B3aUMOCBS3IX (PU3MUECKUX BEIMYUH;

CaMOCTOSITENIFHO BBIOMPATh CIIOCO0 pemeHus yaeOHoW (U3NUecKoi 3a1a4n (CpaBHEHUE HECKOIBKUX
BapHAHTOB PEeIlIEeHUs, BBIOOp Hanbosee MoAXO0SIIETo ¢ yUETOM CaMOCTOSITEIHHO BbIJICTICHHBIX KPUTEPUEB).

2) 6a30BbIE UCCIIEIOBATEIIbCKUE ACHCTBUA:

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII MHCTPYMEHT MO3HAHMUS,

MPOBOAMWTH IO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXKHBIM  (pU3UUeCKuii
AKCIIEPUMEHT, HEOOIbIIIOE HCCIeI0BaHUE (PU3UYECKOTO SIBICHUS;

OIICHUBATh HA MIPUMEHUMOCTh M JJOCTOBEPHOCTh MH(POPMAITUIO, TIOJYUYESHHYIO B XOJI€ UCCIICIOBAHUS
WJIHM SKCTIEPUMEHTA;

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh OO0OOWIEHWSI W BBIBOJABI 10 pe3yibTaTaM MpPOBEAEHHOTO
HaAOII0/IEHUS, OIBITA, UCCIICOBAHNUS;

MIPOTHO3MPOBATh BO3MOXKHOE JANbHEHINEE pa3BUTHE (PU3MUIESCKHX IMPOIECCOB, & TaKXKE BBIIBUTATH
MIPEINOJIOKEHNS 00 UX PA3BUTUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

3) pabota c uHbopMaIreii:

MPUMEHSTh Pa3IMYHbIE METOJbI, MHCTPYMEHTHI M 3alpOChl MPU MOUCKE U 0TOOpe MH(pOpPMAIK WITH
JAHHBIX C YU4ETOM IpeAIoKEHHON yueOHO! (pru3nueckoi 3a1auu;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh HHPOPMAIUIO PA3TUYHBIX BUIOB U (popm
MIPEJICTABIICHHS,;

CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO OpMY TIpeACTaBIeHUS HHPOPMAIIUU U WILTIOCTPUPOBATH
pelraeMble 3a/1a9u HECIIOKHBIME CXEMaMH, TUarpaMMaMu, HHOM TpaduKoi U WX KOMOWHAITHSIMH.

6.3.2. OBnageHne yHUBEPCATbHBIMHA Y4€OHBIMH KOMMYHHUKATUBHBIMU JE€HCTBUSIMHU:

1) oOuienue:

B X0/ie OOCYKJIeHHUS y4eOHOTr0 MaTepuana, pe3yabTaToB J1ab0paTOPHBIX padOT M MPOEKTOB 3371aBaTh
BOIIPOCHI TI0 CYIIECTBY OOCYXJTaeMON TeMbl W BBICKA3bIBATh WJICH, HAIICJICHHBIC HA PEIICHHWE 3aJa4d H
nojjep>kaHue O6IarokenaTeIbHOCTH OOIICHNUS;

COTOCTARJISITh CBOHM CYXJCHHUS C CYXJICHUSIMH JPYIMX YYaCTHHKOB JHajora, OOHApyXHBaTh
pa3iuyre U CXOJCTBO MO3HIINIA;

BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IMMCHMEHHBIX TEKCTaX;

NyOMMYHO TIPENCTaBIATh PE3YAbTaThl BBIMOJTHEHHOTO (PU3WYECKOrOo OmbITa (IKCIEPUMEHTA,
WCCTIEIOBAHMS, TIPOEKTA).

2) coBMeCTHas JeSTEIbHOCTH (COTPYIHUYECTBO):

MMOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW ¥ WHAWBUAYAILHOH paOOTHI TPH PEHICHUH
KOHKpETHOU (hHU3MUeCcKOil mpoOIeMbl;

MPUHUMATH IIEJM COBMECTHOW JIEATEIIPHOCTH, OPTraHW30BBIBATh JCUCTBUSA IO €€ JIOCTHKCHHIO:
pacrlpenenaTtb poiu, OOCYXIaTh MPOLECChl W Pe3yabTaThl COBMECTHOH paboThl, 0000IIaTh MHEHUS
HECKOJIBKUX YeJIOBEK;

BBITIOJHATH CBOIO YacTh pabOThI, JOCTUTAs KAYECTBEHHOTO pe3ylibTaTa Mo CBOEMY HAIMpPABICHHUIO U
KOOPJUHHUPYS CBOU JACHCTBHSI C APYTUMHU WICHAMHU KOMaHIbI;

OIICHMBATh KayeCTBO CBOETO BKJIaga B OOMIMI MPOAYKT MO KPUTEPUSM, CAMOCTOSTEIHHO



cOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOCHCTBUSI.

6.3.3. OBnazieHre yHUBEPCATHPHBIMHA YICOHBIMU PETYISATUBHBIMU JCHCTBUSIMH:

1) camoopranu3zanus:

BBISIBJISITH NMPOOJIEMbI B )KU3HEHHBIX M YU€OHBIX CUTYaIUsAX, TPEOYIOMHUX JUIsl pelIeHus (HU3nIecKux
3HAHUM;

OPUEHTUPOBATHCA B Pa3IUYHBIX MOAXOAAX MPUHATHS peleHUuil (MHIMBUIYaIbHOE, TMPUHSATHE
pellieHns B IpyMIe, IPUHITHE PELLICHUI TPYIIOoi);

CaMOCTOSITENIbHO COCTABJIATh AJITOPUTM pelleHus (PU3NYECKON 3a/au WM IUIaHa HCCIEAO0BaHUS C
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh MpearacMble BapuaHThbI
peLICHHUI;

IIPOBOJUTH BBEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY CUTYalluH U MpeyIarath IiaH e€ N3MEHEeHHUS;

OOBSACHATh MPUYMHBI JOCTHXKEHHS (HEIOCTHKEHHUS) Pe3yJbTaTOB JAEATEIbHOCTH, N1aBaTh OLEHKY
pUOOPETEHHOMY OTIBITY;

BHOCHTb KOPPEKTHUBBI B ACSITEILHOCTD (B TOM YHCJIE B XOJI BHIIOJHEHHS (PU3UYECKOTO UCCIIEIOBAHUS
WIA TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHUBIIMXCS CUTYaIlMi, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKILIUX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTATa LU M YCIOBHSIM.

3) SMOITMOHAJIbHBIN UHTEIICKT:

CTaBUTh ce0si Ha MECTO JPYroro YeJIOBEKa B XOJE CIIOpa WM IUCKYCCHM Ha HAyYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro.

4) npuHsATHE CE0S U IPYTUX:

pU3HaBaTh CBOE MPAaBO HAa OIIMOKY MpU pelIeHUHd (PU3UYECKUX 337ay WM B YTBEPXKICHHUSIX Ha
HAyYHBIE TEMBI ¥ TaKOE K€ MPaBO APYTOTo.

6.4. [IpenMeTHbIe pe3yNbTaThl OCBOCHUS MIPOTPAMMBI 1O (u3HKe (0a30BbIi YPOBEHB).

6.4.1. [IpenmeTHbIC PE3yABTATHI OCBOCHHS MTPOrPAMMEI 110 (PU3HMKE K KOHILY 00OydeHUs B 7 KJiacce:

[IpenmeTHble pe3ynbTaThl Ha ©0a30BOM YPOBHE JIOJDKHBI OTpakaTh CHOPMHPOBAHHOCTH Yy
o0yJaromuxcs yMEeHUi:

UCIIOJIb30BaTh MOHATHUSA: (PU3HUECKHUE U XUMUYECKHUE SIBICHUS, HAOIIOeHIE, SKCIIEPUMEHT, MOJIEb,
THIIOTE3a, SAWHUIIB (PU3MUECKUX BEJIWYHMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS BemecTBa (TBEpIOE,
KHJIKOE, Ta3000pa3HOE), MEXaHHYECKOE JBMKEHHE (PaBHOMEpPHOE, HEpaBHOMEPHOE, MNPSMOJIMHENHHOE),
TpPAaeKTOpHWs, paBHOJACHCTBYIOmass cui, naedopmarms (ympyras, TUIaCTHYecKas), HEBECOMOCTb,
COOOMIAOIINECS COCY/IBI;

pa3nuyarh sBICHUS (TUQQy3Hs, TEIUIOBOE ABIKEHHE YACTHIl BEHIECTBA, PABHOMEPHOE JIBUKCHHE,
HEpaBHOMEPHOE [JBM)KEHUE, MHEpIMs, B3aUMOJIEHCTBHE TeJ, paBHOBECHE TBEPHABIX Tel C 3aKperI€HHOU
OCBIO BpaIlleHHs, TIepeiada JaBlIeHUs TBEPIBIMU TeJIaMH, KHIKOCTSIMHU M Ta3aMH, aTMOC(EpHOE JaBlICHHE,
IUTaBaHUE TeJ, IPEBPAIIECHUS MEXaHNUECKOW SHEPruH) MO OMMCAHUIO UX XapaKTePHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SIBICHUE;

pacrio3HaBaTh NPOSIBIEHUE U3YYCHHBIX (PU3NYECKUX SIBJICHUN B OKPYKAIOLIEM MHpE, B TOM 4YHCIe
¢dbuznveckne sIBICHUS B TPUPOAE: MPUMEPHI IBIKEHUS C Pa3IMYHBIMU CKOPOCTSMH B YKUBOW M HEKHUBOU
npupojie, JeHCTBUE CUJIbl TPEHUS B NMPHUPOJE U TEXHUKE, BIUSHHE aTMOC(EpHOro IaBlieHHs Ha >KHUBOM
OpraHu3M, IUIaBaHWE PHIO, PHIYAard B TeJe 4YeJIOBeKa, NMPH STOM MEPEBOJUTH TPAKTHYECKYIO 33734y B
y4eOHYI0, BBIIENATh CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBJICHUH;

OIMCBHIBATh M3yUYCHHBIC CBOWMCTBA TN M (PU3MUYECKHE SBICHHS, MCIIONB3YS (U3UYECKHE BEIMIHHBI
(Macca, 00bEM, MIOTHOCTH BEILIECTBA, BpeMs, MyTh, CKOPOCTb, CPEIHSAS CKOPOCTh, CHJIa YIPYTrOCTH, CUIIA
TSOKECTH, BEC TeJa, CHJIa TPEHHs, JaBlieHHe (TBEPIOTO Teya, JKUAKOCTH, Ta3a), BBHITAIKMBAIONIAs CHIIA,
MeXaHu4eckass padoTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJbI, KO3()(UIMEHT MoIe3HOro JeicTBUA
MEXaHU3MOB, KHWHETHUYECKass W TOTEHIMalIbHAs DJHEPTUs), MpPH OINUCAHWHA TNPABWIBHO TPAKTOBAThH
(bU3NUYEeCKUN CMBICI UCHOIb3YEMBIX BEJIMYMH, UX 0003HAUCHHS U €AMHUIBI (PU3NYECKUX BEIIMYMH, HAXOUTh
(bopMyIBI, CBS3BIBAIONINE TAHHYIO (PH3MYECKYIO BEIMYMHY C JAPYTHMH BEIHMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

XapaKTepru30BaTh CBOMCTBA Tell, GU3NYECKHE SBICHHUS W MPOIECCHI, UCTIOIB3Ys MPaBHiIa CIOKCHHS
cuil (BIOJIb OJHOU TpsAMOif), 3akoH ['yka, 3akoH Ilackains, 3akoH ApXuMmena, MPaBUIIO PAaBHOBECHUS pbluara
(6moka), «3070TO€ TPABUIIO» MEXAHHWKH, 3aKOH COXpPAHEHUS MEXaHWYECKOW JHEpPruu, MpU ITOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3AIMCHIBATH €r0 MaTEMAaTUYECKOE BHIPAKCHHE;



OOBSICHATH (PU3UUECKUE SBJICHHS, TPOIECCHl M CBOWCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CUTyallui
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABISATH NPUUMHHO-CIIECTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE
u3 1—2 JOrMyYecKux IMIaroB ¢ UCMOJb30BaHHEM |—2 N3y4eHHBIX CBOMCTBA (PM3NYECKUX SIBICHUH, (PU3NIECKUX
3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacu€THbIE 3a7a4u B 1—2 JeicTBUS, HMCIONB3YyS 3aKOHBI U (OPMYIIBI, CBSI3BIBAIOLIHE
¢u3nyeckrue BEIMUYUHBI: HA OCHOBE aHAJIM3a YCJIOBHA 3a/lauM 3alMChIBATh KPAaTKOE YCIOBUE, IOJCTABIAThH
¢u3nveckre BeTUYUHBI B (POPMYIIBI U TIPOBOJUTH PACUETHI, HAXOIUTH CIIPABOYHBIC JIaHHBIC, HEOOXOAMMBbIE
JUIsl peLIeHus 3a1a4, OLICHUBATh PEAIMCTUYHOCTD MTOJy4YeHHOH (PU3HMUECKON BEIUYHMHBI;

pacrio3HaBarhb MpooJIeMbl, KOTOPbIE MOKHO PEIIUTH MPU MOMOITN (PU3NUIECKUX METO0B, B OMUCAHUN
UCCIIEIOBAaHMsI BBIJCIATh IPOBEPSIEMOE IMPEANOJIOKEHUE (TUIOTEe3y), pa3jinyath U HMHTEPIPETUPOBATH
MOJTyYCHHBIH Pe3yibTaT, HAXOAUTh OIIMOKH B XO/I€ OIBITA, IPOBOANUTE BBIBOJBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJIUTH OIBITHI IO HAOMIONEHUIO (U3NYECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tew:
(bopMyIHpOBaTH MPOBEPSIEMBIC MPEINOI0KEHHS, COOUPATh YCTAHOBKY U3 MPEII0KEHHOTO 000pYAOBaHMUS,
3aIlMCBIBATh XOJI OIbITAa U (POPMYIUPOBATH BHIBOJBL;

BBITOJIHATH NPSAMbIE U3MEPEHUS PACCTOSHUSA, BPDEMEHH, MACChl T€Ia, 00bEMA, CUIIBI U TEMIIEPATYPHI C
UCIOJIb30BAHUEM AaHAJOIOBBIX M LU(POBBIX HPUOOPOB, 3alUCHIBATh IOKa3aHUA NPUOOPOB C Y4YETOM
3aJJaHHOI a0COIOTHOM MOTPENTHOCTH U3MEPEHUH;

IPOBOJIUTH  MCCJIEIOBAHUE 3aBUCUMOCTH OJHOM  (U3MUECKOM BEIUYMHBI OT Jpyrod c¢
HCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCHUMOCTH IyTH PaBHOMEPHO IBHXKYIIErocs Tejaa OT BPEMEHHU
JBWDKEHUSI Tejla, CUJIbl TPEHHs CKOJBKEHHUS OT Beca Teja, KayecTBa 0OpabOTKM MOBEPXHOCTEW Ten U
HE3aBHCUMOCTH CHWJIBI TPEHHS OT IUIOUIaJM CONPUKOCHOBEHUS Tel, CHUJIbl YHOPYTOCTH OT YJUIMHEHHUS
IPY>KUHBI, BBITAJIKUBAIOMIEH CUIbl OT 00BbEMa MOrpYKEHHOW YacTH Teda U OT MJIOTHOCTH JKUAKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH TeJa, OT INIyOHHBI, HA KOTOPYIO IOTPYXKEHO TEJO, YCIOBUMN IJIaBaHUS TeJ,
yCJIOBUN paBHOBECHUS pblyara U OJOKOB, yUaCTBOBATh B IUIAHUPOBAHUM y4eOHOTO MCCIeI0BaHMs, cOOUpaTh
YCTAaHOBKY M BBIIOJHATh M3MEPEHUs, CIeAysd MpeIIoKEHHOMY IIIaHy, (UKCHPOBATH pPE3YyIbTAaThl
MIOJIyYEHHOM 3aBUCHUMOCTH (PU3MUYECKUX BEIMYUH B BHUJE MPEUIOKEHHBIX TaOIUIl U IpapHUKOB, POBOIUTH
BBIBOJIbI 110 pE3yJIbTaTaM UCCIIEIOBAHUS;

IPOBOJIUTh KOCBEHHbIE H3MEpeHHUs (U3NYECKMX BEJIUYMH (IUIOTHOCTh BEIECTBA J>KUJIKOCTU H
TBEPAOIO Tela, CUia TPEHUS CKOJIbKEHUS, JaBJICHUE BO3/1yXa, BBITAJIKMBAIOLIAs CHUJIA, JEHCTBYIOLIas Ha
HOTPY)KEHHOE B JKUAKOCTh TeNO, KOAIPQPHUIMEHT I0JIe3HOTO AECUCTBUS IMPOCTBIX MEXaHU3MOB), CIELys
MPEJIOKEHHOW MHCTPYKLMHU: MPHU BBITOJHEHUU M3MEPEHUN coOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIYHCIIATh 3HAYEHUE HCKOMOW BEJTMYHHBI;

coOiroaaTh NpaBuiia TEXHUKU 0€30I1acCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

UMETh TNpEeACTaBICHHWE O MPHHLUMNAX JAEHCTBHS NPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS] COCY/Ibl, OapOMETp, pblyar, MOJBUAKHBIA 1 HEMOJABUKHBIN OJIOK,
HAaKJIOHHAs IJI0CKOCTH;

XapaKTepu30BaTh MPUHIUIBl AEHCTBUS H3YYEHHBIX MPHUOOPOB M TEXHUYECKHX YCTPOMCTB C
UCIOJIb30BAHUEM UX OIUCAHUA (B TOM YHCIE: MOJIMIMITHUKH, YCTPOHCTBO BOAONPOBOJA, THAPABIMUYECKUI
MPECC, MAHOMETP, BEICOTOMED, MOPIITHEBOW HACOC, apEOMETP), UCIIONIB3Ys 3HAHUSL O CBOMCTBAX (PU3UUECKUX
SBJICHUH U HEOOXOMMble (PU3MUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJIUTH HpPUMEPHl (HAXOOUTh HHPOpPMAIMI0 O NpHUMEpax) MPaKTUYECKOIO HCIIOJIb30BaHUS
¢u3nyeckux 3HaAHMH B TOBCEJHEBHOM JKM3HM A o0ecrieyeHHs O€30MacHOCTH TNpU OOpaIleHUuu C
npuOopaMy U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHS 370POBbsl U COOJIOJIEHUS HOPM 3KOJOTHYECKOIO
IIOBE/ICHUS B OKPYXKAIOLIEH Cpene;

OCYIIECTBIISITh OTOOp HCTOYHUKOB HHGopManuu B HHTepHETe B COOTBETCTBHM C 3a/laHHBIM
IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM M INYTEM CPAaBHEHMS Pa3IMYHBIX HCTOYHUKOB
BBIIETISAITH MHPOPMAIUIO, KOTOPas SIBJISETCS TPOTUBOPEUNBOM U MOXKET OBITh HEJOCTOBEPHOIA;

UCIIOJIb30BaTh MPH BHIMOJIHEHUH YUEOHBIX 33JaHUN HayYHO-TIOMYJSPHYIO JTUTEpaTypy (pusnueckoro
COJIepKaHusl, CIIPAaBOYHbIE MaTepHalibl, pecypchl ceTu MHTepHeT, BiaaeTh npuéMaMyu KOHCIEKTUPOBAHUS
TeKCTa, Mpeodpa3oBaHusl HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;

co3/aBaTh COOCTBEHHBbIE KpaTKUE MHUCbMEHHBIE U YCTHBIE COOOIIEHHSI Ha OCHOBE 2—3 HCTOYHHKOB
uHpoOpMalMK, B TOM YHCIE MYOJIMYHO MPOBOJIUTH KpaTKUE COOOIIEHHS O pe3yibTarax MPOEKTOB HIIH
y4eOHBIX HCCIEIOBaHUI, MpPU 3TOM TPAMOTHO HCIOJB30BaTh W3YYEHHBIH MOHSATHMHBIN ammapar Kypca
(bu3MKH, CONPOBOXK/IAThH BHICTYIUICHUE MTPE3EHTAIUECH;

IPU BBINOJHEHUH YYEOHBIX NMPOEKTOB M HCCIIEJOBAHMM pacnpenensiTh O0S3aHHOCTU B Tpylmne B
COOTBETCTBMUM C IIOCTABJIEHHBIMU 3a/JayaMH, CJICOUTh 3a BBIIIOJIHEHUWEM IUIaHA [EHCTBUM, OLICHUBATH



COOCTBEHHBIN BKJIAJ B ACATEIBHOCTD I'PYIIIbI, BHICTPAMBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, YUUTHIBAS
MHEHHE OKPYKaIOIIHX.

6.4.2. [IpenmeTHbIe pe3yabTaThl OCBOCHHS TPOrPaMMBI 110 (PU3UKE K KOHITy 00y4ueHHs B § Kilacce:

[IpenmerHeple pe3ynabTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpaXkaTb C(OPMHPOBAHHOCTb Yy
o0yJaromuxcs yMEeHuil:

UCIOJIb30BaTh IMOHATHUS: Macca U pa3Mepbl MOJIEKYN, TEIUIOBOE JBM)KEHHE aTOMOB M MOJIEKYII,
arperaTHble COCTOSIHUSI BEUIECTBA, KPUCTAJUINYECKHE M aMOp(HbIE Tena, HACHIICHHBI M HEHACHIICHHbIH
nap, BJI@XHOCTb BO3JlyXa, TEMIIEpaTypa, BHYTPEHHssS SHEpPrus, TEIJIOBOM JABHUraTesb, 3JIE€MEHTapHBIN
NEKTPUYECKUH 3apsi, JIEKTPUUECKOE I10JIe, NTPOBOJHUKU U JIUAIEKTPUKU, IOCTOSHHBIN 3JIEKTPUUYECKUN
TOK, MarHUTHOE T0JI€;

pa3iauuaTth SIBIEHUS (TEIJIOBOE pACIIMPEHUE U C)KaTue, TEeIUlolepenada, TEIIOBOE pPaBHOBECHUE,
CMAauyMBaHME, KalWUIAPHbIE SBJICHMSA, MCIApPEHUE, KOHJAEHCAlMs, I[UIaBJIEHUE, KpHCTaJIU3alus
(oTBepaeBaHKe), KUIEHUE, TeIUionepenadya (TerIONpPOBOIHOCTh, KOHBEKLHUS, H3IYYEHUE), SICKTPU3ALIMS
TeJ, B3aUMOJICHCTBHE 3apsiioB, JEHCTBHSI 2JEKTPUYECKOTO TOKA, KOPOTKOE 3aMblKaHUE, B3aMMOJACHCTBUE
MarHuToB, JI€HCTBUE MAarHUTHOI'O IIOJS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAs HHIYKIMS) IO
ONMCAaHMIO UX XapaKTEPHbIX CBONCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX IaHHOE (HU3UYECKOE
SIBJICHUE;

pacrio3HaBaTh NPOSIBIEHUE U3YYCHHBIX (PU3NYECKUX SIBJICHUN B OKPYKAIOLIEM MHpE, B TOM 4YHCIE
¢dusnveckne SBICHUS B MPHPOJE: TMOBEPXHOCTHOE HATHKCHHE W KaNmWULIPHBIC SBJICHUS B MPHUPOJE,
KpUCTaJUIbl B Ipupoje, usinydenue CoisiHla, 3amep3aHue BOJAOEMOB, MOpCcKHe OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHera, JJIEKTPUYECKHE SIBICHHS B aTMocdepe, DJIEKTPUYECTBO JKHUBBIX OpPraHU3MOB,
MarHuTHoe noJje 3eMi, Jpei¢ MOI0COB, pOjb MAarHUTHOIO MOJIS I KU3HU Ha 3emile, NOJSPHOE CUsSHUE,
IIPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a/1ady B y4eOHYIO, BBIJENATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)
(bU3NYECKUX SIBJICHUIA;

OIKCHIBATh M3yUYCHHBIC CBOMCTBA TN M (PU3MUYECKHE SBICHHS, MCIIONB3YS (PU3UYECKUE BEIMIHHBI
(TemnepaTypa, BHYTPEHHsISI SHEPTUsi, KOJIMYECTBO TEIUIOTHI, yJe/IbHAas TEINIOEMKOCTh BEILECTBA, YAEIbHas
TEIUIOTa IUIaBJIEHUS, YJelbHas TeIUloTa MapooOpa3oBaHMsl, YJAEIbHAs TEIJIOTa CropaHUsl TOIUIUBA,
KO3Y(Q(QUIMUEHT TOJEe3HOro JAEHCTBUS TEMJIOBOM  MAalMHBI, OTHOCUTENbHAs BIAXHOCTb BO3]yXa,
ANEKTPUYECKUI 3apsii, CHJIa TOKA, AIEKTPUUYECKOE HAINPSIKEHHE, CONPOTUBICHHE MPOBOJHMKA, YJEIbHOE
COIIPOTHBIICHUE BEIIECTBA, paboTa M MOIIHOCTh 3JEKTPUYECKOIO TOKAa), NPU ONHCAHUU IPABHIBHO
TpPakToOBaTh (PU3NUECKHUIM CMBICI MCIOIb3YEMbIX BEITUYHMH, 0003HAUEHUS U €IMHUIBI (PU3MUECKUX BEJINYMH,
HaxoauTh (HOpMyJbl, CBA3BIBAIOIINME JAHHYK (PU3MUECKYIO BEJIMYMHY C JPYTMMH BEIMYMHAMM, CTPOUTH
rpadyKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJUYMH;

XapakTepu3oBaTh CBOMCTBA TeJ, (HU3UYECKUE SBJICHHUS U IPOLECCHl, MCIOIb3Yys] OCHOBHBIE
MIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKON TEOPUM CTPOEHUS BEIIECTBA, IPUHIIUII CYNEPHO3UIMH Toyel (Ha
KayeCTBEHHOM YpOBHE), 3aKOH COXpaHEeHHs 3apsaa, 3akoH Oma Juis yyacTka Lemnu, 3akoH Jlxoyns-JleHua,
3aKOH COXpPaHEHUS SHEPruu, IPHU 3TOM yMeThb (OpPMYJIHPOBATH 3aKOH U 3alMCHIBaTh €r0 MaTeMaTHYeCcKOoe
BBIpa)XKEHUE;

OOBSACHATh (PU3MUECKHE MPOIECChl M CBOMCTBA TEJN, B TOM YHCIE M B KOHTEKCTE CHUTyaluil
MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh NPUUMHHO-CIIECTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE
n3 1-2 IorMyecKrx 1maroB ¢ UCHOJb30BaHUEM 1—2 HU3yYeHHBIX CBOWCTBA (PU3MUECKUX SIBJICHUN, (PU3HMUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3aJauyud B 2—3 JEHCTBHUS, UCHOJNB3YS 3aKOHBI U (OPMYIIbI, CBSI3BIBAIOLIUE
¢u3nyeckre BENMYMHBI: HA OCHOBE aHalIM3a YCJOBHS 3aJayll 3alMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH
HEJ0CTAaTOK JaHHBIX IS PEeUIeHHs 3a/lauM, BEIOMPATh 3aKOHBI U (POpPMYIIbI, HEOOXOIUMBIE ISl €€ pelIeHMs,
MIPOBOJIUTH Pacu€Thl U CPABHUBATH MOJyUE€HHOE 3HaUeHHe (PU3MYECKON BEIMYMHBI C U3BECTHBIMH JJAHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh IPU MOMOIIM (HU3HUUECKUX METO/I0B, HCIIONb3Ys
ONHMCAaHUE HCCIIEJOBAHMS, BBIACIATH IMPOBEPSAEMOE IPEANONIOKEHUE, OLEHUBATh MPABUIBHOCTh IOPSIKA
MIPOBEJICHUS MCCIIEA0BAHNUS, TPOBOJAUTH BBIBOJIBI;

OPOBOJIUTH OMNBITHl MO HAOMIOJEHUIO (U3MYECKUX SBICHUH WM (DU3MYECKHX CBOMCTB Tel
(KanwIsipHbIE SIBJICHMSI, 3aBUCUMOCThD JIaBJIEHUS BO3AyXa OT €ero 00bE€Ma, TeMrepaTyphl, CKOPOCTH Mpoliecca
OCTBIBaHUS U HAarpeBaHMs MPHU U3ITYUYEHUH OT LIBETa M3Tydarolleil (moriomuaromneii) moBepXHOCTH, CKOPOCTb
UCHApeHUs BOJBl OT TEMIepaTyphl JKUIKOCTH M IUIOMIATU €€ TOBEPXHOCTH, DJIEKTPU3alus TeJl HU
B3aMMOJCICTBUE DJIEKTPUUECKUX 3apsAJl0B, B3aUMOJCHCTBHE IIOCTOSHHBIX MAarHMTOB, BU3yaJIU3aLUs
MarHMTHBIX IOJIEH MOCTOSTHHBIX MAarHUTOB, IEUCTBUS MarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM, CBOMCTBa
9JIEKTPOMArHuTa, CBOWMCTBA DJIEKTPOJBUTATENSl IOCTOSIHHOTO TOKa): (OpMyIupoBaTh IpOBEpsieMble



NPEINOI0KEeHUs, COOMpPaTh YCTAaHOBKY M3 IMPEIUIOKEHHOTO0 OO0OpYyIOBaHHUsS, OINHUCBHIBATH XOJA ONbITA U
(GbopMyIMpOBATH BBIBOABI;

BBITNOJHATh HPSIMBbIE U3MEPEHUS TEMIIEPATyphbl, OTHOCUTEIBLHOW BJIAXKHOCTH BO31yXa, CHJIbI TOKAa,
HaMpsDKEHUs C UCIOJIb30BAHUEM AHAJIOIOBBIX NMPHUOOPOB M JATUUKOB (U3NYECKUX BEIWYMH, CPAaBHUBATb
pE3yNbTaThl U3MEPEHUN ¢ YIETOM 3a/IaHHOI a0COIOTHOM MOTPEITHOCTH;

IPOBOJIUTh  MCCJIEIOBAHME 3aBHUCHUMOCTHM OJHOM  (PM3MYECKOM BEIMYMHBI OT Jpyrod c¢
HCII0JIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTb COIIPOTUBIIEHHS IPOBOJAHMKA OT €ro JUIMHBI, IJI0OLAAN
IIONIEPEYHOI0 CEYEHUs U Y/EIbHOI'O CONPOTUBIICHUS BEIECTBA IPOBOJHUKA, CUJIBI TOKA, MAYILIErO yepes3
IIPOBOJAHMK, OT HAIPSDKEHHWS Ha IPOBOJHUKE, HCCIEJOBAHHME IIOCIIEI0BATEIBHOTO M NApauIeIbHOTO
COEIMHEHUI MPOBOJHMUKOB): IUIAHUPOBATh HCCIEI0BaHUE, COOMPATh YCTAHOBKY U BBIIOJHITH U3MEPEHMUS,
clieysl TPeIOKEHHOMY IIJIaHy, (PMKCHpPOBATh PE3yJIbTaThl MOJYYCHHOH 3aBUCHMOCTH B BHJIE TaOiHIl U
rpauKoB, IPOBOIUTH BBIBOJIbI IO PE3yJIbTaTaM HUCCIICAO0BAHMS;

NPOBOJIUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIWYMH (yJelbHAs TEIIOEMKOCTh BEIECTBA,
COIIPOTHBIIEHUE IPOBOAHMKA, pPabOTa M MOLIHOCTb 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATb H3MEPEHMS,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIenysl NMPeIIOKEHHOW WHCTPYKIMHU, M BBIUYUCIATH 3HAUYCHHUE
BEJIMYMHBI;

coOJIIO/IaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MpH paboTe ¢ 1a00opaTOpHBIM 000pYIOBaHHUEM;

XapakTepu3oBaTh MNPUHIUMBI JEHCTBUA M3YyYEHHbIX NPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
HCIOJIb30BAaHUEM HX ONMCAHUS (B TOM 4YMCIIE: CHUCTEMa OTOIUIEHHsI JOMOB, TUTPOMETp, MapoBas TypOuHa,
aMIlepMeTp, BOJBTMETP, CUETUMK DJIEKTPUUYECKOH SHEPruM, 3JIEKTPOOCBETUTENIbHBIE  MPUOOPSI,
HarpeBaTebHbIE AIIEKTPONPUOOPHl  (MIPUMEPBI), DSJICKTPUUYECKHE TPEAOXPAHUTENH, OSJICKTPOMArHUT,
JIEKTPOABHUraTeNlb IOCTOSHHOIO TOKa), HCIOJb3Yys 3HAHMS O CBOWCTBaX (DU3UYECKUX SBICHUH H
HE00X0aMMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE€ TEXHUYECKHE YCTPOICTBA M HU3MEpUTENIbHBIE MPUOOpPHI IO CXeMaM H
CXEMaTUYHBbIM PUCYHKaM (KUAKOCTHBII TEPMOMETpP, TEPMOC, ICUXPOMETP, TUIPOMETP, JBHUraTellb
BHYTPEHHEIO CrOpaHMs, DJEKTPOCKOI, pEeOoCTaT), COCTaBIATh CXEMbl JJIEKTPUUECKUX Iened ¢
MOCJIEZOBATEIbHBIM W TapauIeIbHbIM COECIMHEHUEM 3JIEMEHTOB, pa3jinyasi YCJIOBHbIE OOO3HAUYECHUS
3JIEMEHTOB 3JICKTPUYECKHX LIeTICH;

NPUBOANUTh TpUMEpPHl (HAXOAWUTh HH(POPMALUIO O MpHMepax) NPAKTUIECKOTO MCIIOIb30BAHUS
¢u3nyeckux 3HAHUH B IOBCEAHEBHOM JKM3HM i oOecredeHuss O€30MacHOCTH IpH OOpallleHHH ¢
npuOoOpaMy U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHS 370POBbsl U COOJIIOJIEHUS HOPM 3KOJOTHYECKOI0
IIOBE/ICHUS B OKPYXAIOLIEH Cpene;

OCYIIECTBIISATh NOUCK MHPOpMAIIUN PU3NYECKOTO coiepKaHUsl B VIHTepHETe, Ha OCHOBE UMEIOLINXCSA
3HaHUM M NyTEM CpaBHEHMs JONOJIHUTENBbHBIX HMCTOYHMKOB BBLACIATH MH(DOPMAIUIO, KOTOpas SBIsAETCS
MIPOTUBOPEYUBOI U MOXKET OBITH HEJJOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHINOJIHEHUH YUEOHBIX 33JaHUN HAyYHO-IOMYJIIPHYIO JIUTEPATypy (PU3UUYECKOTO
COJiep’KaHusl, CIIPAaBOYHbIE MaTepHalibl, pecypchl ceth MHTepHeT, BianeTh NpuéMaMu KOHCIEKTUPOBAHUS
TeKCTa, Mpeodpa3oBaHusl HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

co3/aBaTh COOCTBEHHbIE NMHMCbMEHHbBIE U KpaTKHUE YCTHbIE cOOOIeHMs, 0000mmas nHpopmalnumo u3
HECKOJIbKUX MCTOYHUKOB, B TOM YHCJIE MYOJUYHO NPEACTABIATH Ppe3yJlbTaTbl IMPOEKTHOW WM
HCCIIEA0BATENIBCKON NEATEIbHOCTH, IIPH 3TOM IPaMOTHO MCIOJIB30BaTh M3YYEHHBIN MOHATUIHBIA anmapar
Kypca (pU3UKH, COMPOBOXK/JIATh BHICTYINICHHE MTPE3EHTAIIUEH;

IPU BBIMOJHEHUN YYEOHBIX NPOEKTOB M HCCIENOBaHUN (U3NYECKUX MPOILIECCOB PACHPENENSTh
0053aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTaBJICHHBIMHU 33JjauaMH, CJIEIUTh 32 BBINOJIHEHHEM IIJIaHa
NeNCTBUI M KOPPEKTUPOBATh €ro, OLIEHWBATh COOCTBEHHBIN BKIJIAJ B JAEATEIbHOCTh TPYIIIbI, BHICTPAUBATH
KOMMYHHUKAaTHBHOE B3aUMOICHCTBHE, IPOSBIISAS TOTOBHOCTD pa3peIiaTh KOH()IUKTHI.

6.4.3. [IpenmeTHBIC Pe3yIBTATHI OCBOCHHS MTPOTPAMMEI 110 (pHU3HKe K KOHITy 00y4eHHs B 9 Kiacce:

[IpenmerHple pe3yiabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTh C(QOPMHUPOBAHHOCTH Y
o0yyaroluxcst yMEHHH

UCIIOJIb30BaTh IOHATHS: CUCTEMA OTCYETA, MaTepHalbHas TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTD
MEXaHMYECKOTO JBIKEHHS, Jedopmanus (ymnpyras, IJIacTHYecKas), TPEHHE, IIEHTPOCTPEMHUTEIbHOE
YCKOpPEHHE, HEBECOMOCTh M MEPerpy3Kd, LEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TeNO, LEHTP TAKECTH
TBEPAOrO Tejla, paBHOBECHE, MEXaHMUYeCKHWe KoyieOaHUs M BOJHBI, 3BYK, HWH(Pa3ByK U YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKala 3JEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTb U JalbHO30PKOCTH,
CHEKTpPbI UCIYCKAaHUS U TIOTJIOICHHUS, alb(a-, 6eTa- U raMMa-u3IydeHHs], U30TOIbI, siAepHas SDHEPIeTUKA;

pa3iauyath sBJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHENHOE IBUKEHHE, PABHOYCKOPEHHOE



NpSMOJIMHEIHOE JIBUKEHHE, CBOOOJHOE TaJeHUe TeJl, PAaBHOMEPHOE JBIKEHHE II0 OKpPYKHOCTH,
B3aMMOJICHICTBHE TeEJl, PEAKTUBHOE ABIIKEHHE, KOJIeOATENbHOE JBUKCHME (3aTyXalOLUe U BBIHYXJCHHbIC
Kosie0aHus1), PE30HAHC, BOJHOBOE [BI)KEHHE, OTPAXEHUE 3BYyKa, MPSIMOJIMHEHHOE pPacHpoCTpaHEHuE,
OTpPaKCHHE U IPEIOMIICHHE CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3IoKeHHE Oesoro cBera B
CHEKTP M CJOXKEHUE CHEKTPAJbHBIX LBETOB, JAMUCIIEPCUSl CBETa, €CTECTBEHHAs paJMOaKTUBHOCTD,
BO3HUKHOBEHHUE JMHEHYATOro CIEKTpa U3IY4EHHUs) MO ONUCAHMIO MX XapaKTEPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

pacrio3HaBaTh MPOSIBICHHE M3YyYEHHBIX (PU3MUECKUX SIBICHUM B OKpY)KarolleM MHpe (B TOM 4HCIe
¢du3nveckre SBICHUS B IPUPOJIE: MPHIIMBBI U OTIIMBHI, IBWKEHHE Tu1aHeT COTHEYHON CUCTEMBI, PEaKTUBHOE
JBYDKEHUE KMBBIX OPraHU3MOB, BOCHPUATHE 3BYKOB XMBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, 53XO0, IIBE€Ta TeJI, ONTHUYECKHE SBICHUS B MpPHPOJE, OMOJIOrMYEcCKOoe eiCTBHE BHIUMOTO,
yIAbTPa(UOIETOBOrO U PEHTI€HOBCKOI'O HU3JIY4YEHHUH, €CTECTBEHHBIH pPaMOaKTHBHBIA (OH, KOCMHUYECKUE
Jy4Yd, PAJUOAKTUBHOE W3JIYYEHHE INPUPOJHBIX MUHEPAJIOB, JEHCTBUE pAJMOAKTUBHBIX M3JIY4EHUH Ha
OpraHu3M 4eJOBEKa), IPH 3TOM NEPEeBOAUTh MPAKTUYECKYIO 337a4y B YU4EOHYIO, BBIACIATh CYILIECTBEHHbIE
CBOICTBa (IpU3HAKN) PUINICCKUX SBIICHUM;

OIKCBIBATh U3YyUYECHHbIE CBOMCTBA TeN M (PU3MUECKHE SBICHMS, UCIONB3Ys (PU3NUYECKUE BEINYHUHBI
(cpeaHsisi © MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPAaBHOMEPHOM JIBU)KEHUH, YCKOPEHHUE, IIEPEMEIIECHUE, MTYTh,
yIJIOBasi CKOPOCTh, CHJIa TPEHUs, CUJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOAHOIO MaJeHHUs, BEC
TeNa, UMIYJIbC Tella, UMITYJIbC CHUJIBI, MEXaHW4ecKas paboTa M MOLIHOCTH, OTEHIMAIbHAS SHEPTHS Tela,
MOJIHATOTrO HaJ MOBEPXHOCTBIO 36MJIM, MOTEHLUAIbHAS SHEPIUs CKATOW NMPYXKHUHbI, KHHETUYECKasi SJHEePrus,
II0JIHAs MEXaHWYEeCKasi SHEPrus, MEepUoJl U 4acToTa KojaeOaHui, IJMHa BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETa, IIOKa3aTelb MPEIOMICHHUS Cpelbl), MpPHU ONUCAHUM HPAaBUIbHO TPAKTOBATh
(GU3NYEeCKUi CMBICT WCHOJB3YEMBIX BEIMYMH, 0003HAUYEHUS U CIUHHIBI (U3NYECKUX BEITHMYUH, HAXOIUThH
(dopMyIbl, CBA3BIBAIOLIME IAHHYIO (PU3MUECKYIO BEJIMYMHY C JAPYIMMH BEIMYMHAMHU, CTPOUTH Ipaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYNH;

XapaKTepu3oBaTh CBOWCTBA Tell, (PU3MYECKHE SIBICHHUS U MPOLIECCHI, MCIIONbB3Ysl 3aKOH COXPaHEHUS
SHEPruM, 3aKOH BCEMUPHOI'O TATOTEHHUS, NPUHLMII CYNEPIO3ULUU CUJ, NPUHLIUI OTHOCUTEIBbHOCTU
INanunes;, 3akoHbl HbIOTOHA, 3aKOH COXPAaHEHMs] MUMIIYJIbCa, 3aKOHbI OTPAKEHHUsS U INPEIOMIICHHS CBeTa,
3aKOHBI COXPAHEHUS 3apsIOBOTO W MAacCOBOTO YHCEIN MPH SACPHBIX PEaKIHsIX, MPH 3TOM (OPMYIHPOBATH
3aKOH M 3aIIMCBIBAaTh €r0 MaTEMaTHUECKOE BbIPAXKECHUE;

OOBSACHATh (PU3MUECKHE MPOIECCHl M CBOICTBA TEJlI, B TOM YHCIE€ M B KOHTEKCTE CUTYyalUl
MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh NPUUMHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE
13 2—3 JOrMYECKHUX IIaroB C MCIIOJIb30BAaHHEM 2—3 N3YYEHHBIX CBOMCTBA (M3NYECKHX SIBICHUH, (PU3NIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIe 3a1a4yd (ONMUpAIOUIUEcs] HAa CUCTEMY M3 2—3 ypaBHEHUH), UCHOJb3Ysl 3aKOHBI U
¢dbopMyIbl, cB3bIBatOLINE (PU3MUECKHE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBUSA 3a]1aul 3allUCBIBAaTh KPAaTKOe
YCIIOBUE, BBISABIIATH HEJOCTAIOLINE WIIM N30BITOUYHbIE TAHHBIE, BEIOUPATh 3aKOHBI U (hOPMYJIbI, HEOOXOAUMbIE
JUI pelleHus,, IPOBOJUTh PAacd€Thl M OLIEHUBATh PEATMCTUYHOCTH IOJYYEHHOIO 3HAYeHMs (U3UUECKOil
BEJINYMHEI;

pacrio3HaBaTh IpoOIeMbl, KOTOPbIE MOKHO PELIMTh MPHU MOMOIIM (GU3NIECKUX METOJOB, UCIOJb3Ys
ONMCAaHUE HCCIIEJIOBAHMS, BBIACIATH IPOBEPSEMOE IMPEANOIOKEHHE, OLEHUBATh MPABUIBLHOCTh MOPSAIKA
MIPOBE/ICHUS HCCIIEI0BAHNUS, IPOBOANTE BBIBO/IbI, HHTEPIPETUPOBATH PE3Y/IbTaThl HAOIIOAEHUI U OIBITOB,;

IIPOBOJAMTD OIBITHI [0 HAOIIOIEHUIO (PU3NYECKUX SIBICHUN MU (PU3HUECKUX CBOMCTB TeJ (M3ydeHHE
BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHHs SHEPrUH, 3aBUCHMOCTb Iepuoja KoleOaHUN NMpYKMHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCHMOCTbh OT aMIUIMTYABI MaJlbIX KosieOaHU,
NpSMOJIMHEIHOE paclpocTpaHEHHE CBETa, pas3lioKeHHEe OeNoro cBeTa B CIEKTP, HM3Y4YEHHUE CBOMCTB
M300pakeHUs B TIOCKOM 3€pKajie M CBOMCTB M300paKEHHs MpeIMeTa B COOMpAroIeil JInH3e, HabIt0ICHHE
CIUIOIIHBIX M JIMHEHUYATBIX CIIEKTPOB M3IyYEHHS): CAMOCTOSATENBHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa 000pyI0BaHMsI, OIIMCHIBATH XOJ OIBITA U €r0 Pe3yNbTaThl, HOPMYIHPOBATH BHIBOIbL;

OPOBOJIUTH TNPH HEOOXOJUMOCTH CEpPUI0 MPSMBIX M3MEpPEHM, OIpenenss cpeaHee 3HaueHHe
u3MepsieMoil BeanuuHbl ((OKYyCHOE paccTosiHuEe coOuparoleil JuH3bI), 00OCHOBBIBATH BHIOOpP criocoba
U3MepeHus (M3MEpPUTEIBHOTO PHOopa);

IIPOBOJAMTH HCCIIEIOBAHHE 3aBUCHUMOCTEH (PU3UYECKHX BEIMYMH C HCIOJIb30BAHUEM MPSIMBIX
M3MEpeHuH (3aBUCUMOCTb IyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JBIKEHHM 0€3 HavyaJbHOH CKOpPOCTH,
nepuoja KojaebaHui MaTeMaTUYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJla OTPa)KE€HUsl CBETa OT
yria mHajeHus MU yria OpejJoMJIeHUs OT yrja NaJeHHs): IUIaHUpPOBAaTh MCCIEAOBAHUE, CAMOCTOSITENIBHO



coOupaTh yCTAaHOBKY, (PMKCHUPOBATH PE3YIbTATHI MOJYYEHHOW 3aBUCHUMOCTH (PU3NYECKUX BEIMYHUH B BHJIC
Tabnui ¥ rpaduKoB, IPOBOJIUTH BBIBOJIBI 110 pe3y/IbTaTaM UCCIIEJOBAHMUS;

MIPOBOANTH KOCBEHHBIC U3MEPEHUsT (PU3UICCKUX BEIUYHH (CPEIHsISI CKOPOCTh U YCKOPEHHUE Tela MpH
PaBHOYCKOPEHHOM JBW)KEHUHU, YCKOPEHHE CBOOOJHOTO NaAeHUs, KECTKOCTh MPYXKHUHBI, KOAIPIUIUEHT
TPEHHS CKOJBKEHUS, MEXaHU4ecKasi paboTa U MOIIHOCTh, YaCTOTA U MEPHOJ] KOJICOAHHI MAaTEMATHYECKOTO
U IPYKMHHOTO MAasiTHHUKOB, ONTHYECKas cujia COOHMparolleil JMH3bI, paAHOaKTUBHBIN (OH): IUIAHUPOBATH
WU3MEpEHUs, COOUPaTh IKCICPUMEHTAIBLHYIO YCTAHOBKY M BBITIONHSATH M3MEPEHUS, CIEAYys NPEIIOKEHHON
WHCTPYKUUHU, BBIYUCIATh 3HAYEHUE BEJIWYMHBI M AHAJIU3UPOBATh IOJYYEHHBIE DPE3YJIbTAThl C YYETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHU;

coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

pa3ianyaTh OCHOBHBIC TMPU3HAKM W3YyYEHHBIX (HU3UYECKHX MOJCNeH: MarephalibHas TOYKa,
abCoMOTHO TBEPJIOE TEJIO, TOYEUHBIN MCTOYHMK CBETa, JIy4, TOHKAs JIMH3a, IUIaHEeTapHas MOZeNb aToMa,
HYKJIOHHAsi MOJI€JIb @aTOMHOTI0 S/1pa;

XapaKTepu30BaTh MPUHIUIBl ACHCTBHS H3YYEHHBIX MPHOOPOB M TEXHUYECKHX YCTPOHCTB C
WCIIO0JIb30BAaHUEM UX OINMHUCAaHUS (B TOM YHUCIE: CIUAOMETP, JATUYUKH MOJOKEHHUSI, PACCTOSHUS U YCKOPEHUS,
pakera, 3X0JIOT, OUKH, MEepHUCKoI, (oToarmapar, ONTUYECKUE CBETOBOAbBI, CIIEKTPOCKOI, T03UMETP, KaMepa
Bunbcona), ucnonp3ys 3HaHUS O CBOWCTBAaX (U3MYECKUX SBICHMA W HeoOXomumble (u3mdeckue
3aKOHOMEPHOCTH;

WCIIOJBb30BaTh CXEMbl M  CXEMAaTUYHbIE PHUCYHKHM M3YYEHHBIX TEXHMYECKHUX YCTPOMCTB,
WU3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMYECKHUX IPOLIECCOB MPH PELICHUH y4eOHO-IPaKTHUYECKUX 3ajad,
OIITUYECKUE CXEMBI JIJIsl TIOCTPOSHUS H300paKeHUH B IMJIOCKOM 3€pKajie U COOMparoIei JTNH3E;

OPUBOJIUTH TpUMEPHl (HAXOAUTh HWHGOPMAIMIO O MpHUMEpax) MPAKTUYECKOTO HCIOIb30BAHHUS
(Gu3MUeCKUX 3HAHWUU B TIOBCEJIHEBHOW JKU3HU IS OOCCIICUeHUs OC30MACHOCTH TIpU OOpaIIeHUHd C
npuOoOpaMu U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHS 370POBbS M COOIIOICHUS HOPM 3KOJIOTHYECKOIO
MOBEJICHUS B OKPYKAIOLIEH CPENE;

OCYIIECTBIATH oucK uH(popmanmu B IHTepHETE, CAMOCTOSITENEHO (POPMYIUPYS MOMCKOBBIH 3ampoc,
HAXOJUTh ITyTH ONPEACICHUS IOCTOBEPHOCTH MOJYICHHON HH(pOpMAIIMK Ha OCHOBE UMEIONINXCS 3HAHUHU U
JOTIOJTHUTEIbHBIX UCTOUHHUKOB;

MCIIOJIH30BATh MPHU BHITIOJHEHUH YYEOHBIX 3aJJaHUi HAYYHO-TIOMYJSAPHYIO JTUTEPATYpPy, CIIPABOUYHbBIC
MaTepuaibl, pecypchl cetu MHTepHeT, BnajeTh mpuéMaMHu KOHCIEKTUPOBAHUS TEKCTa, MPeoO0pa3oBaHUS
nH(pOpMaIIUU U3 OJJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;
c03/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE MH(GOPMAITUU U3 HECKOIBKUX
HMCTOYHHUKOB, TyOJIMYHO MPEACTABIATH PE3YJIbTAaThl IPOSKTHOW UITU UCCIIEI0BATEICKON EATEIbHOCTH, PU
3TOM T'PaMOTHO UCIOJIb30BaTh H3yUEHHBIN MOHITHIHBIN anmapaT u3y4aemMoro pasziena Gu3uku u
CONPOBOXKIATh B



