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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHU W TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTPaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom deaepaibHOl paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Dusnkay.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTA OOYYaroUIuXcsi M OpraHu3aluio U3y4YeHUs
Gbu3MKKM Ha JESITeNbHOCTHON OCHOBEe. B mporpamMme mo (¢u3Mke yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
IJTAHUPYEMBIM JTUYHOCTHBIM U METAPEIMETHBIM Pe3yJIbTaTaM OOy4eHHs, a TAKKe
MEXKMPEAMETHBIE CBSA3H €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00111er0 00pa30BaHus.

[Iporpamma no u3uke ycraHaBIMBaEeT paclpeeseHue yueOHOro MaTepuana
1o rojgam oOydeHus (Mo Kjaccam), mpejaraeT IpUMEpHYIO MOCIe0BaTENIbHOCTD
U3Y4YEHUsI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COAEPKAHHS WU
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyYaroIUuXCsl.

[Iporpamma mo ¢u3uke pa3paboTaHa € 1EJIbI0 OKa3aHWUs METOJUYECKON
MOMOILY YYUTEIIO B CO3/IaHUU paboyel MporpaMmbl 10 Y4eOHOMY ITPEAMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, TMOCKOJBKY (HU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB U
SABJICHUH, HW3yYyaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U  (PuU3NUECcKOM
reorpagued, BHOCUT BKJAaJ B E€CTECTBEHHOHAyYHYIO KAapTUHY  MHpA,
npenocTaBiseT HauOosee sCHble OOpas3lpl MPUMEHEHHS HAyYyHOTO METOo/a
MO3HAHMSI, TO €CTh CII0CcO0a MOTyYeHUS JOCTOBEPHBIX 3HAHHUI O MHpE.

OpHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa30oBaHUS B CTPYKType OOIIETO
0o0pa3oBaHMsi COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOH TI'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpEaAINoiaraeT OBJAJECHUE
CIENYIOIIMMHA KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e UHTEPIPETHPOBATh  JAaHHbIE M  HCIOJB30BaTh  HAyYHbBIE
JI0Ka3aTeJIbCTBA JIJISl IOJIyYEHHS BBIBOJIOB.

[lenn wu3yueHus (U3MKA HA YPOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHUs
onpenenensl B KoHuenuuu mnpenofaBaHus ydeOHOro mnpeamera «®Pusnka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoii ®exepanuu, peanru3yOIINX



OCHOBHBIE  0011€00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKIAEHHOW peIIeHHEM
Komnernn Munucrepersa npocsemienust Poccuiickoii @enepanuu (MpoToKoJ OT 3
nexadpst 2019 r. Ne [1K4BH).

Heau uzyyeHust pu3suKu:

npuoOpeTeHUEe HWHTEpeca W CTPEMIJICHHS OOydYaloluxcsi K HaydyHOMY
V3YUYECHUIO TPHUPOJIBI, PA3BUTHUE HUX HHTEIUIEKTYAJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHUs U (OpMHUPOBAHUE
MCCIIE0BATEIIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTaTa H3yYeHHUs
OCHOB CTPOCHUSI MaTEePUH U (PyHIAMEHTAILHBIX 3aKOHOB (DM3HKU;
dbopmupoBaHUE TIPEACTABICHUN O PO (DU3UKH IJISi PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHU;

pa3BUTHE  MPEACTaBIEHUH O  BO3MOXHBIX  cdepax  Oymyuien
npoeCCHOHAILHON JeSTEPHOCTH, CBI3aHHON ¢ (PM3MKOM, MOATOTOBKA K
JTanbHENIIeMy 00y4EHHUIO B 9TOM HAIIPaBICHUH.

JlocTikeHne 3THX IeJied MmporpaMMbl MO (U3MKe Ha ypOBHE OCHOBHOTO
o011ero oOpa3oBaHus 00ECIIEUUBACTCS PEIICHUEM CIICYIONINUX 3aa4:

npuoOpeTeHne 3HAaHUH O JHUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

npUOOpeTEHNE YMEHHUI OMHCHIBATH U OOBSICHATH (PU3UUECKHE SBICHUS C
UCTIOJIb30BaHUEM TIOJTYUCHHBIX 3HAHU;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEUINUX pacy€THBIX 3a7ad ¢
WCITOJIb30BAaHUEM bu3HIecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKOOPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIE SBICHUS U BBIIOJIHATH OIBITHI,
nabopatopHble pabOTBI M AKCIEPUMEHTAIBHBIE HCCICIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTEILHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPOpMauel (HU3NIECKOTO CONepKaHUS,
BKJIFOYAsi HTHPOPMAIIUIO O COBPEMEHHBIX JOCTIKECHUSX (DM3UKHU, aHAIHU3 U
KPUTHYECKOE OlIEHWBaHNE WH(POPMAIIUH;

3HaKOMCTBO cO c(hepamu nmpodeccruoHaNbHON IeSTEIbHOCTH, CBI3aHHBIMU
¢ (Gu3MKOH, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKOM HAYKH.

Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

o0pa3oBaHust OTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 yaca B HefIeN0), B 8
KJacce — 68 yacoB (2 vaca B Hezaenmo), B 9 kiacce — 102 yvaca (3 yaca B Henelto).



[Ipennaraemselii B mporpamMmMe 1o (usmuke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIaTEIbHBIN XapaKTep, yUYUTENb JIeJaeT BbIOOp MPOBEICHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHAWBHUIYATbHBIX OCOOEHHOCTEM
00y4aromumxcsi, CIUCKa SKCIEPUMEHTANbHBIX 3aJaHUul, MpeAaraeMblXx B paMKax
OCHOBHOT'O TOCYZAapCTBEHHOTO 3K3aMeHa Mo (hU3HKe.



COJEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka v €€ poJib B IO3HAHUHU OKPYIKAKOIIEro MUpa.

@usnka — Hayka o mnpupone. fABineHus npuponbl. OU3NUECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUMHBL. M3MmepeHue @u3nueckux BelWyuH. Duznyueckue
npudopsl. [lorpemnocts n3mepennii. MexxayHapogHasi CHCTeMa €IMHHII.

Kak ¢wusuka wu gApyrme ecTeCTBEHHbIE HAyKH H3Y4YalOT TMPUPOIY.
EcTecTBeHHOHAyuUHbIi METOJ TMO3HAHMS: HAOJIOJIEHUE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUINOTE3, 00BICHEHUE
HaOmogaemoro siieHuss. Onucanue GU3NIEeCKUX SBICHHUH C TIOMOIIBIO MOJIETIEH.

Hemoncmpauyuu.

1. MexaHu4deckue, TEIUIOBbIE, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. ®usnyeckue MpuOOPHl U MPOoLEeIypa NPSIMbIX U3MEPEHU aHAJIOrOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpepeneHue LEHbI AJICHUS Kbl U3MEPUTEIBHOIO MPUOOpa.
2. N3mepeHnune pacCcTOAHUN.
3. H3mepenue oO0bEéMa KUIAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MaybIX TEN.
5. M3mepenue Ttemmeparypbl IMPU MNOMOIIM XKHUJIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBHI.

6. IIpoBeaeHue uccnenoBaHus MO NMPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIlNe, YeM OOJbIle BHICOTA
IyCKa.

Pa3znen 2. IlepBoHauajibHbIe CBEeeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne yactull BemiecTBa. CBsI3b CKOPOCTH JABMXKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUcTaIIMYecKnx) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HabnroneHnue 6poyHOBCKOTO JBUXKECHHUSI.



2. Habmonenue nuddysumn.
3. HabGmomenue  sBmeHud,  OOBSCHSIONMIMXCS  TMPUTSHKEHUEM  WJIHU
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM DpSAOB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnpIThI O HAOTIOEHUIO TEJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBukeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe [BWXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUIKEHUE.
Cxopoctb. CpeqHssi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHHUSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3amMoaencTBhe Tell Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCcTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHUILIE
0o0BEMa BelIecTBa.
Cuna Kak XxapakTepHCTHKa B3auMoJedcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOILIBI AUHAMOMETpA. SIBIEHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHue B IPUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHXKEHHS Tela.
2. M3mepeHune CKOpOCTH NPSAMOIMHENHOTO IBUKEHUS.
3. HaGmionenue siBeHUs HHEPITUN.
4. HabmroneHue u3MeHeHUs: CKOPOCTH MPHU B3aUMOACHCTBUU TEIL.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpezneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJbXKEHHUS Opycka WM IIapuKa o
HAKJIOHHOUW IIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPIOTO TeNA.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacCTsDKEHUA (Aeopmalium)
MPY>KUHBI OT MIPUII0KEHHOMN CUJIBI.

5. OnbITBI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMIAKOCTEH 1 ra3oB.



JaBnenue. CriocoObl yMEHBIICHUST ¥ YBETUYCHUS JaBiieHus. JlaBineHue rasa.
3aBUCMMOCTh JaBJIEHUS raza oT o0BEMma, TemmepaTyphl. llepemaua naBieHus
TBEPABIMU TEJAMU, KUJAKOCTSIMU U Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KHJIKOCTH OT TIIyOWHBI. [ 'mMapocraThyeckuid
napajaokc. Coobuiaronirecs: cocysl. ['uapaBnuyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIECTBOBaHUS
BO3MymrHONW 00o0moukn 3emun. OmbiT Toppuuermm. M3mepenue armochepHOTO
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTro 1aBJICHHUS.

JlencTBre KUIKOCTU M ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrst aTMOCPEPHOTO ABICHUS.

3aBUCHUMOCTh BBITAIKHBAIOIIECH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH
T€Ja U TIIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBHE IUIABAHUS TEN: IUIABAHHWE WIIM MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOLIEHUS MIIOTHOCTEN TEJa U AKUIKOCTH.

Jlabopamopnsie padomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOTPYyKEHHOM B
KUJIKOCTh YaCTH TeJa.

2. OmpeneneHve  BBITAJKHUBAIOIIEH CHIIBI, JIEWCTBYIOIIEW Ha  TEIO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKWBAIOIIECH CUIIbI, IEMCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JCHCTBYIOIE Ha TEJI0 B JKHUAKOCTH, OT O00BbEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TEJA U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYMPOBAaHHUE JIOOKH U
OIIpEeNIETIEHUE €€ IPY30II0ABEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTbie MexaHU3MBbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecusi pbryara. I[lpuMeHeHue mpaBuiia paBHOBECHsS pbluara K OJIOKY.

o vk wWw N R

N



«3onoroe mnpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas dHeprusa. KuHernueckas W INOTEHIMalbHAs JHEPIUS.
[IpeBpallieHre OHOTO BH/IA MEXAHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHKE.

Hemoncmpauyuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Ompegenenue pabOThl CUIIbI TPEHUS IMPU PABHOMEPHOM JIBUKEHUU Teia

10 TOPU3OHTAIBHON MMOBEPXHOCTH.

2. HccrnenoBaHue yCcIIOBUM PaBHOBECHS pblyara.

3. Hsmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPIUU.

8 KIIACC

Pa3nen 6. TenjioBblie siBJIeHUS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OmNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUUA MOJEKYJISIPHO-KUHETUUECKOW TEOPHH.
CmaurBaHuE U KaOWJUISIPHBIE sABIEHUS. TenI0Boe paclinpeHue U CokaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHHUS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl M3MEHEHHsS] BHYTPEHHEH HHEPTUU:
Terionepeaaya u COBEpIIICHUE padoTHI. Bupr TeIIoNepeJauu:
TETIONPOBOJAHOCTb, KOHBEKIIMS, U3TYUCHHE.

KomanyectBo TemnoThl. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHWE. YpaBHEHHE TEIIOBOro Oamadca. [lmaBieHune w
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kunenue. YiaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMOC(hEpHOTo
JIaBJICHUSL.

BnaxuocTts BO3yXa.

DHeprus TOIUIMBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuunel pabotsl TermoBbix aBurarenei KIIJ[ TemmoBoro asuraresns.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUXKECHHUSI.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HalGmronenue siBnennii cMauyMBaHUS U KaNWLIIPHBIX SBICHUN.
HaGmronenue TermnoBoro pacmpeHust Tedl.

M3meHeHne naBieHUs Ta3a MpyU U3MEHEHUU 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHUH.

[IpaBuiia u3MepeHus TeMIEpPaTyphl.

Bune! Teruionepenauu.

OxytaxIeHUe TIPU COBEPIIICHUN PAOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIIHUMU CHJIAMHU.
CpaBHeHME TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Habaronenue kumnenus.

HaGmronenue noctossHCTBa TeMIepaTyphbl IPH TUIABIICHUU.
Mopenu Ter1oBEIX JABUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIM caxapa.
OneiTel MO HAOIIOMEHUIO TEIMJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH W
TBEPJIBIX TEJI.

OmnpeneneHue JaBIeHUs BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbIThI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JIyXa OT €ro
00bEMa 1 HArpeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIePATYPhI.

HaOmronenne wW3MeHEHHsT BHYTPEHHEH OSHEprud Tejna B pe3ysibTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CHUJI.

HccnenoBanne SBICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOJIBI.

OnpenesneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEIBLHOM BIaXXHOCTH BO3/1yXa.

OnpeneneHue yaeabHOW TEMIOTHI MIABICHUS JIbJA.

Pasznen 7. daekTpryecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsoKeHHbIX Teld. 3akoH KyioHa (3aBUCMMOCTb CWJIBI  B3aWMOJAEWUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]Y TEIaMH).

Onexrtpuyeckoe mnone. Hanpspk€HHOCTh anexTpuyeckoro mons. I[IpuHnun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (HAa KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA JICKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpOoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXpPAHEHUs
AIEKTPUYECKOTO 3apsaa.

OJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
HcTOYHMKN TMOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B KHUAKOCTIX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUUYECKOE  HaAIMPSKEHUE.
ConpoTuBiieHHE NPOBOJHMKA. YEIBbHOE COMPOTUBJIEHUE BEHIECTBA. 3akoH OMma
o ydactka uend. llocnemoBatenbHOoe W mapajuieIbHOE — COSOUHEHHE
IPOBOJHUKOB.

PaGora u MOIIHOCTH 3NEeKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYeCKre 1eTH U MOTPeOUTeNn dEKTpruuecKoi suepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MarnutHOoe nosnie. MarauTHoe noJie 3eMJId U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MaruuTHoe 1oJie  3JEKTpUYECKOro Toka. [IpumeHeHue
AJIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. Vcronb30BaHME SIEKTPOJBUIATENIC B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHOPTE.

Oneitel @apajnes. SABieHne 3MeKTpOMarHuTHON nHaAykuuu. [IpaBuno Jlenna.
DneKTporeHeparop. CriocoObl  TMOJNIy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jlemoncmpayuu.

DJIeKTpU3aLus TEJl.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO 1 JEHUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUUECKAS] HHAYKIHS.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPsI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOUYHMKHN TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUIN TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psa.
. 3MepeHne cuitbl TOKa aMIIEpMETPOM.
. I3MepeHne 31eKTpUYEeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar 1 marazuH COIpOTUBIICHUHN.
. B3anmoeiicTBre MOCTOSSHHBIX MarHUTOB.
. MonenupoBaHyue HEBO3MOXKHOCTH Pa3I€JICHUs MIOJIOCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHuEe MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oJje ToKa. DJIEKTPOMArHuT.

JleiicTBrE MarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTpOABUTATENb IOCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apasnes.

3aBUCHUMOCTh HANpPABJIEHUS HHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

DneKTpOoreHepaTop NOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMH TEl WHAYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanue AEUCTBUSL DSJIEKTPUYECKOTO TMOJS Ha TMPOBOJAHHUKU U
JARJIEKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUIECKOMN IIEMH TTOCTOSTHHOTO TOKA.
N3mepeHure u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryianpoBaHie HAMPsKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4epe3 PEe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSIKEHUSI HA PE3UCTOPE.

OMbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUUYECKOTO
COMNPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN IOMNEPEYHOIrO
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU TOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i CWIbl TOKa MPU MHapaUIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOp.
OnpeneneHue MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CUJIBI TOKA, MAYIIETO YEPe3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KIIJ] Harpesares.

HccnenoBanrie MAarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJs MOCTOSIHHBIX ~MAarHWTOB TMPU  HX
00bEeIMHEHNH U PA3CICHHH.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



17. ONBITBL, JIEMOHCTPUPYIOIIME 3aBHCHUMOCTh CHJBl  B3aUMOJECHCTBHUSA
KATYIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HanpaBJEHUs TOKa B
KATyIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE PabOThI AIEKTPOIBUTATES.

20. U3mepenne KIIJl 35eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI IO MCCJIEIOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VCCJIEIOBAHUE W3MEHEHMI 3HA4Y€HUS M HAMPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanndeckoe paBwkeHue. MarepuanpHag Touka. (Cucrema OTCUETa.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBukeHrne. HepaBHomepHoe npsMonuHelHoe aBuwxeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTb T€Jla TP HEPAaBHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoOIMHEHHOe aABMKeHHe. CBoOOmHOE
nagenue. OnsITel ['anues.

PaBHoMepHOe nBmkeHue mo okpyxHoctu. Ileprog m wacrota obGpaieHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HbetoToHa. BTopoit 3akon HeroTtoHa. Tpetui 3akon HeroToHa.
[TpuHIMI CyNIEpIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHIa TPEHUS CKOJIBKEHUs, CHJIa
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nafgeHus. Jlsmxkenue ruta"er Bokpyr ComnHpa. llepBas kocMmuueckass CKOPOCTb.
HesecoMocCTh 1 nieperpysku.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIa C 3aKPEIIEHHON OCBIO BpameHuss. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. MIsmMeHenne uMmiynbca. UMmyabc cuiibl. 3aKOH COXpaHEHUs
uMITysbca. PeakTuBHOE JBUKEHUE.

Mexanuueckass pabora M MOIIHOCTh. Pabora cui TsKeCTH, yHpPYrocTH,
Tperust. CBs3b SHepruu u pabotsl. [loTeHnnanpHas SHEPTUs Tena, NOJHATOTO Haj
IIOBEPXHOCTHIO 3eMJn. [loTeHManbHas dHeprus c:kaTtou npykuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPIMM. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIHUN.

Jlemoncmpayuu.

1. HaGmroneHne MexaHMYECKOTro JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPAEKTOPUN JBHUKEHHUS OJHOTO M TOrO € Tela
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanye Npru3HaAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabiroieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habmonenne MexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W  YCKOPEHHOM JBHKEHUU
OTHOCUTEILHO KaOMHETa (PU3HKH.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Jla U ACHCTBYIOIIEW HAa HEro
CHUJIBL.

Habmronenne paBeHcTBa CUJI IPU B3aMOACUCTBUHU TEJL.

M3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aMMOACUCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TE.

CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbCca TPU a0COTIOTHO YIPYTOM B3aUMOCHCTBUH.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUUECKON YHEPTUH ITPU CBOOOIHOM IaJICHUH.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH NIPU JBUKEHUU Teja MO JEHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimul.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JadbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IIAPUKA WITU TEIICHKKH.

Omnpenenenrue cpeaHE CKOPOCTH CKOJIBKEHUS OpyCKa WIIA JIBHDKEHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBWDKCHHH TIO
HAKJIOHHOH TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JBIDKEHUU 0€3 HaYaIbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HA4YaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodhuIeHTa TPEHNUS CKOIBXKEHUS.

Omnpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenre pabOTHI CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUHU Tella
110 TOPU3OHTATEHOM MMOBEPXHOCTH.



10. Onpenenenre pabOTHl CUJIBI  YOPYTOCTH TMPU TOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3ydyeHune 3aKk0Ha COXpaHEHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEpHOJ,
4acToTa, aMIUINTYa. MaTeMaTudecKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJIeOATETFHOM IBUKEHHUH.

3aryxaomue — kosebanus.  BbeiHyxkaeHHble — koneOaHus.  Pe3zoHaHc.
Mexanndeckue BosiHbL. (CBOMCTBa MexaHUM4eckux BOJH. [IpomoneHele n
IIONEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTb €€  pacIpOCTPaHEHUS.
MexaHnueckre BOJIHBI B TBEPIOM TeJI€, CEHCMUYECKNE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHdpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koneOaHWN TEN MOJ IEHCTBUEM CWIIBI TSHKECTH U CHIIBI
YOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabiroieHue BbIHYKIEHHBIX KOJIE0aHUI U pe30HaHCA.
PacnipocTpanenne npoJoabHBIX U MIONEPEYHBIX BOJH (Ha MOJETH).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o Uk w N

AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onsimel.
1. OmpezgeneHre 4YacTOTbl M IEpUOAA KOJEOAHMI MaTeMaTHu4ecKoro
MasTHHUKA.
2. OmnpenerneHue 4aCTOTHI U IEpUOAa KOJeOaHUN MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTHU Teproia KoueOaHUil MOABEIIEHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEepUOIa KoieOaHU NPy KUHHOTO MasSTHUKA
OT Macchl rpysa.
5. IIpoBepka He3aBUCMMOCTH TiepuoAa KojeOaHui rpysa, MOJIBEUICHHOIO K
HUTH, OT MacChI Ipy3a.
6. OmbIThI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuii
NPY>KUHHOTO MAasATHUKA OT MACChl TPy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.
Pa3nen 10. DiekTpoOMarHuTHOE MOJI€ U JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE  MoJsie.  DJIeKTpOMarHuTHele  BoOJHBL.  CBoiicTBa
AJIEKTPOMArHuTHbIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.



OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BoaHOBBIE CBOICTBA
CBETA.

Hemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimul.

1. V3yuenue CBOWCTB SJIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIHHOTO

tenedoHa.

Pa3nea 11. CBeToBbI€e ABJI€HHUS.

JlyueBags  moxpenp  cBera.  Mcrounuku ~— cBera.  [IpsmonmHeinHoe
pactipoctpanenue ceera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH IMpeaomieHuss cBera. [lonHoe BHyTpEeHHee
OTpaKEHUE CBeTa. lCrnonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom mywedr B 1nmH3e. Onruueckas cucrema (oroamnmapara,
MHKpPOCKONIAa M Tejeckoma. [7a3 kak onTtuyeckas cHUCTeEMA. BIM30pyKOCTh U
JaJTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. OmnbiTel Hbiorona. Croxxenue
CIIEKTPAJIbHBIX LIBETOB. /Hcriepcus cBeTa.

Hemoncmpauyuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTruyecKkuil CBETOBO/I.

Xon nyuyer B coOuparolei JImH3e.

XoJ yder B paCCEeUBAIOIIEH JIMH3E.

[Tomyuenue n300pakeHNid ¢ TOMOIIBIO JIMH3.

[Tpunuun geicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIIA.
10. Mogzens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e5oro cBera Mpu CI0KEHUH CBETA Pa3HBIX I[BETOB.

W X N U A WD E

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpa)KE€HUs CBETOBOrO Jiydya OT yrJia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300PAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jyya OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.



4. TlomydeHnue n300paxxeHHi ¢ TOMOIIBIO COOMPAIOILEH JIUH3HI.

5. Ompenenenue (POKyCHOTO PacCTOSIHUS U ONTHUYECKOW CHIIBI COOMparoIen
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

7. OnbIThl IO BOCHPUSATHIO IIBETA MPEAMETOB MPHU UX HAONIOJACHHH 4Yepes
[[BETOBBIE (DPUIIBTPHI.

Pa3nen 12. KBanToBbIe sIBJIEHHS.

Oneitel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue v norioiieHre cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hykmnonnas wMozens aromHoro sapa. HMszoronmsl. PaauoaxtrBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX A1€p.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOIO M MAacCOBOTO YHCEIL
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHepruu. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX H3JIYYEHHM HA IKUBBIC
OpPraHU3MBl.

Jlemoncmpayuu.

1. CHekTpbl U3TYyYEHHS U TOTJIOMICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BomOpoOJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus: IpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITYyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPrUM YACTULBI MO TOPMO3HOMY

nyTH (o ¢poTtorpadusim).

3. W3mepenue paanoakTuBHOTO (oHA.

IToBTOPUTEIBHO0-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-00001AI0MIMK MOTYJIb TIPEIHA3HAUEH AJIi CUCTEeMAaTH3allH
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs W OMbITa  JAESTEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAKXKe AJI MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 1O (u3nuke s O0O0ydJarommxcs,
BBIOpABIIMX ATOT Y4EOHBII MpEaMET.

[Ipy “3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecrneunBaeTCsl JOCTUKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass T'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEHOBAHUS



SIBJICHUM TIPUPOJLI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBICHATH (PU3MUECKHE
SIBJICHUS, TPUMEHsS TMOJIydEHHbIE 3HAHMS, pellaTh 3aJadyd, B TOM YHCIE
KAUYE€CTBEHHbIC U AKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AESATENBHOCTHBIN XapakTep JAHHOTO pasjiefia peaau3yeTcs
328 CY€T TOro, 4YTO OOYy4YalOIIMECs BBIMOJHSAIOT 3a/laHus, B KOTOPBIX UM
npeaaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWUW pacro3HaBaTh M HAYYHO OOBSICHSTH
bu3nuecKkue SBIEHUS B OKPY>KaIOIIEeH MPUPO/Ie U TOBCEAHEBHOM JKU3HU;

MCIIOJIb30BaTh HAYYHbIE METO/Ibl MCCIIEJOBAaHUSI (PU3HUECKUX SIBICHUH, B TOM
qucIie JUIsl MPOBEPKU FUIOTE3 U MOJyUYEeHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEe BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTU, HAIPUMED, TPAKTHUECKOTO UCIO0JIb30BaHUS PA3JIMYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
SHEPTUHU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKd Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPaBIEHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pe3ynbrare uzyuenus GpU3MKA HA YPOBHE OCHOBHOTO 00I1Iero 0Opa3oBaHus

y oOyuatomierocs OyayT cpopMUpOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTpuOTHYECKOro BOCIMTAHUS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(du3nueCcKoil HayKu;

- LIECHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CY>KJI€HUH OOIIECTBEHHO 3HAUNMBbIX U
ATUYECKHUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKCHHMA
bu3uKy;

- OCO3HAaHHME BAXXHOCTH MOPAIBHO-ITUYECKUX INPUHLMIIOB B JESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE ICTETUYECKUX KA4eCTB (PU3NYECKOM HAyKH: €€ rapMOHUYHOIO
[IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HaHUE IEHHOCTH (U3MYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HaHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHH, BaXKHEHMIIEH COCTABIIIOLIEH
KYJIbTYDBI,

- pa3BUTHE HAY4YHOM JHOOO03HATEIBHOCTH, MHTEpECa K MCCIEI0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0pPOBbS MU  3MOLUMOHAJBLHOIO
0J1aronoJryyus:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro 00pa3a JKU3HU B COBPEMEHHOM
TE€XHOJOTMYECKOM MHpE, BaXKHOCTM NIpaBWJI O€30IIaCHOrO0 IOBEACHUS Ha
TPaAHCIIOPTE, Ha JIOPOTax, C ANEKTPUUECKUM U TEIJIOBHIM O0OPYIOBAHHUEM B
JOMAIIHUX YCIIOBUSAX;

- c(popMUPOBAHHOCTh HaBbIKa pe(dekcuu, NpU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTO )K€ IIpaBa y Ipyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIMTAHUS

- AKTMBHOE y4YaCTHE B PEIIECHUU MPAKTUYECKHX 3a1ad (B paMKax CEMBH,
oOpa3oBaTenbHON  OpraHMW3alldd, TOpoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIHUX B TOM 4YHCIE H (PUIUUECKHX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUECHUIO MPOQecchii, CBA3aHHBIX C (PU3UKOM;

e 7)3K0J0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHMEHTALUsA HA NpPUMEHEHUE (PU3NYECKUX 3HAHUW JUId pEIIEeHUs 3ajgad B
o0JacTh OKpY’Kalollel Ccpenbl, MJIAHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCJIEACTBUAN I OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMYECKHX IMpoOIeM U MyTel ux

pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJOBHSAM COUUAIBHON W NMPHUPOTHOMI
cpeabl:

e - MOTPEOHOCTh BO B3aWMOJICHCTBUU MPU BBHIMOJHEHUU WCCICIOBAHUN W
MPOEKTOB (DU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IpYTHX;

e - TIOBBIICHHE YPOBHA CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUUYECKYIO
JIeSITEILHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ucie GOPMYyIHPOBAThH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUZNYECKUX OOBEKTAX U SIBICHUSAX;

e - OCO3HaHME AECPHUIMUTOB COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEN B 00JacTH
buzukwy;

e - IUIAHUPOBAHHE CBOETO PAa3BUTHS B TNPUOOPETECHUM HOBBIX (UBNYECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKA CBOMX JCHUCTBMM C YYETOM BIMAHMSA Ha OKPYXAIIIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCIEACTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs TporpaMMbl MO (M3MKE HA YpPOBHE OCHOBHOTO
ob11ero oopa3zoBaHus y oOyyaromerocs: 0yayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHbIC YICOHBIC NEHCTBHUS,
KOMMYHUKATHBHBIC  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJISATUBHBIC
YHHUBEpCaJIbHbIC yUeOHbBIC ICHCTBHUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBHA:
e BBIABIATh W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BNIEHUN );



yCTaHABJIMBATh CYMIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUHA, OCHOBAHHUSI JIJIS
0000111eHNS ¥ CpaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MTPOTHBOPEYHS B pACCMAaTPUBAEMbIX (haKTax,
JAaHHBIX U HAOJIOICHUSX, OTHOCAIIUXCSA K (PU3UIECKUM SIBICHUSM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIC CBS3M TPH U3YYCHUHU (U3NUECKUX
SIBJICHUM ¥ TPOIIECCOB, JIETaTh BHIBOJABI C UCIOJIb30BAHUEM JCTYKTHUBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3IX
(bu3NYECKUX BEINYNH;

CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO0 pemieHus y4dyeOHOW ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJBKMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOomee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBbIe uccieaoBaTe/IbLCKHeE TeCTBUSA:

UCTIOJIb30BATh BOMPOCHI KAK UCCIIEI0BATENbCKUI HHCTPYMEHT ITO3HAHMS,;
IPOBOJUTH IO CAMOCTOSITEIHLHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢u3nyecKuil SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (HU3UUECKOTO
SIBJICHUS;

OLICHWBAThb Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMalmio,
MOJYYEHHYIO B X0JI€ HCCIIeIOBAaHUS WA AKCIIEPUMEHTA;

CaMOCTOATENBHO (HOpMYTHPOBaTH 000OIIEHNS U BBIBOBI 110 pe3yIbTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OIIBITA, UCCIICIOBAHMS,

IPOrHO3MPOBATh BO3MOXKHOE  JajbHeWIee pa3BUTHE  (PUINYECKUX
IPOIIECCOB, a TAKXKE BBIABUIaTh MPEATNOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUAX M KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHSATh Pa3INYHbIe METOAbl, MHCTPYMEHTHI U 3alPOCHI MPU MOUCKE U
orOope MH(OPMALUK WM JAHHBIX C Y4YETOM MPEIJIOKEHHOW y4eOHOI
¢dusnueckoii 3anauu;

aHAJTM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO
pa3IMYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

CaMOCTOSITENIbHO ~ BBHIOMpATh ONTHUMAIbHYIO (QOpMy MpPEICTaBICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMH, JuarpaMMamMu, HHOU rpaduKoi U X KOMOMHAIUSAMU.

KoMMmyHuKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1eiiCTBHUA:

B XO0J€ OOCYXICeHHs y4yeOHOro maTepuana, pe3ylbTaToB JabOpaTOpHBIX
paboT H MPOEKTOB 337aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOU TeMbI U
BBICKA3bIBaTh HJIEW, HAICJICHHBbIE HA pElICHHE 3aJaud U TMOAJIep)KaHHe
OJ1arokenaTeabHOCTUA OOILECHNUS;

COIOCTABIATh CBOM CYXIEHHS C CYXKICHUSAMU JAPYTUX YYACTHUKOB
nuarnora, 0OHapyKUBATh Pa3INdUe M CXOACTBO ITO3UIHI;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOIMYHO TPEACTABISATh PE3YIbTAThl BHIMOJHEHHOTO (PU3UUECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, TPOEKTA);

NOHMMAaTh M MCHOJb30BaTh  MPEUMYILIECTBA  KOMaHIHOM U
UHAMBUAYAJIbHON paOOThl MNpU PEIIEHUHM KOHKPETHOW (U3NYeCcKOn
npo0IeMBl;

NPUHUMATh LIEJId COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEHCTBHS
no €€ JMOCTHKEHUIO: paclpefesiTb poiH, OOCYKIaThb MpPOLECCHl HU
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITOJIHATH CBOIO 4acThb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HAINPABICHUIO M KOOPAWUHHUPYS CBOU JACHUCTBUSA C APYTHMMHU
YIEHAMH KOMaHbL;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIaJa B OOUIMM NPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyAIHsX, TPEOYIOUINX
JUI pelieHus (U3NYECKUX 3HaHU;

OpUEHTHPOBATbCS B  Pa3jIMYHbIX MOAXOAAX MPUHATUS  pELICHUH
(MHOUBUOYaJIbHOE, NMPUHATHE PEIICHUS B IpyNIe, NPUHATHE PELICHUN
rpynIon);

CaMOCTOSITENIbHO COCTABIISATh AJITOPUTM pEIICHUs PU3NUECKON 3a1aUu WU
IUTAHAa MCCIIEJOBAHUSA C Y4ETOM MMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh MpeAJiaracMble BApUAHThI PEIICHUN;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIL, MOIUOHAJIbHBbIN HHTE/JIEKT:

JlaBaTh aJ€KBaTHYIO OLEHKY CUTYalluu U MpeAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATH TMPUYMHBI  JTOCTMOKEHHUS  (HEJOCTHXKEHHUS)  Ppe3yJbTaToOB
NEeSATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JACATEIBLHOCTh (B TOM YHCIIE€ B XOJ BBIOJIHEHUS
(GU3NMYEeCKOTO WCCIAEAOBAHHWS WM TPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BOZHHUKIINX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3YJIbTATa L[EJIU U YCIOBUSIM;

CTaBUTH ce0S Ha MECTO JIPYroTO YEJIOBEKa B XOJE CIOopa WM JAUCKYCCHUHU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYIroro;
IPU3HaBaTh CBOE MPaBO Ha OMIMOKY MpPU pelIeHUur (PU3NYECKUX 3a/1a4 WU
B YTBEPXKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIty o0yueHus B 7 KJacce peaMETHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCS YMECHHUI:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJeNb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKyJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEpHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEIHOE), TPACKTOPUs, PaBHOJACHUCTBYIOIIAs
cuna,  nedopmarus  (ympyras, — IUIacTH4YecKasi),  HEBECOMOCTD,
COOO0NIAIOUTUECS COCY/IbI;

paznuyath sBiacHUS (AudQy3us, TEIOBOE IBIKCHHE YACTHUIl BEIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPJBIX TEN C 3aKPEIVIEHHON OCHIO
BpalleHus, Nepenaya AaBi€HUS TBEPABIMU TeJIaMH, >KUAKOCTSIMU U
razamy, arMocdepHoe JaBjieHWe, IUIaBaHUE Tejl, [MpeBpalleHUs
MEXaHUYECKON SHEpPruu) MO ONHCAHUIO UX XAPaKTEPHBIX CBOWMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (DU3UIECKOE SIBJICHUE;
pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBJICHUHA B
OKpY’>KalollleM MHpe, B TOM 4HcCle (PU3nyYecKue SIBICHHUS B MPHUPOJE:
IpPUMEPHI JABUKEHHUSI C PA3IMYHBIMU CKOPOCTSIMU B SKMBOM U HEXUBOU
NpUpOJie, NCUCTBUE CHUJIbI TPEHUSI B MPUPOAEC U TEXHHUKE, BIHSHUE
aTMOC(EPHOTO TaBJICHUS Ha KMBOW OpraHW3M, IUIABaHHWE PHIO, phIYard B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/layy B yueOHYIO,
BBIICNIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHK) (PU3UUECKUX SBJICHHM;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (hM3UYECKUE SBIICHUS, UCIIOIB3YS
dbu3ndeckue BETWYUHBI (Macca, O00BEM, TUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIA YIPYTrOCTH, CUJIA TSXKECTH, BEC
Tena, CWiIa TpEeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYECKasi paboTa, MOILIHOCTh, MJIEYO CHIIBI,
MOMEHT CWJIbl, KOXD(HUIMEHT TOJE3HOTO JEHUCTBHUSI MEXaHH3MOB,
KHMHETUYECKasi M TMOTEHIMalbHAs SHEPrusi), MpU OMUCAHUU MPABHIBHO
TpakTOBaTh  (U3MYECKUI  CMBICA  HUCIHOJIB3YEMbIX  BEJIMYMH, HX
0003HaueHUS W EAUHMIIBI (PU3UYECKUX BEIWYMH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUYMHY C APYTMMHU BEJIMYHMHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBuJjIa CIOKEHUs Cui (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pblyara (0yoka),



«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
SHEPruH, NpPU O3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3aIUCBHIBATh €70 MATEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3MUECKUE SBIEHMS, IPOLIECCH U CBOWCTBA TEJl, B TOM UYHUCIIE
U B KOHTEKCTE CHUTyalud MNPAaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH PUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTHh OObACHEeHUE u3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpOil Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SIBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiat pacy€THble 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI H
(opMyiibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIIOBUS 3314 3aIUCHIBATh KPATKOE yCIOBHUE, MOJACTABIATh (PU3NUECKHE
BEJIMYMHBI B ()OPMYNBI U TMPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PEIICHUs 3a/1ay, OLlEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BETUYNHBI;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PEUIUTh MPU TOMOIIH
bu3nYECKUX METOAOB, B ONTUCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
NpEeANnojoKeHue  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
IOJIyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI I10 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
buznyeckux CBOICTB TeN: dbopMynupoBaTh MIPOBEPSIEMbBIE
IPEIO0JIOKEHNS, COOMPaTh YCTAHOBKY U3 MIPEAJIOKEHHOI0 000pYy10BaHMS,
3aMMChIBATh X0/ ONbITA U POPMYIUPOBATH BBIBOJBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHHS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBI M TEMIIepaTypbl C HCIOJIb30BAHUEM aHAJOTOBBIX H
upOBBIX MPUOOPOB, 3aMUCHIBATH IOKa3aHHUS MPUOOPOB C y4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOJNUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYHUHBI OT
IpPYrol € HCIOJIb30BAHHEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PaBHOMEPHO JBWXXYILErocs Tela OT BPEMEHU [IBHXKEHMS Teia, CHUJIbI
TPEHUsI CKOJILKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCHUMOCTH CUJIbI TPEHHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEN, CUJIbI
YyIOPYroCTH OT YAJMHEHUS NPYKHUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BbEMa
NOTPYKEHHOM YaCTU TeJa U OT IUNIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTHU TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHIMA
IUTaBaHMsI TEJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO MCCIEAOBaHUA, coOHMpaThb YCTaHOBKY H
BBINOJIHATh WU3MEPEHUs, CJenys IMPEeAOKEHHOMY IUIaHy, (PMKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBHUCHUMOCTH (DM3MUECKUX BEIUYUH B BUJC



NPEJIOKEHHBIX Ta0bnuil U TpaduKoB, JeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS;

IPOBOANTH KOCBEHHBbIE HU3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOrO TeNa, CHJIA TPEHHSI CKOJIBXKCHHS,
JaBJIEHWE  BO3JyXa, BBITAIKMBAIONIAS  CHJA, JIEHCTByIOUIas  Ha
NOTpyKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJE3HOro AEHCTBUA
OPOCTBIX MEXaHU3MOB), CIEAys MPENJOKEHHOW WHCTPYKLUUU: TIpH
BBITIOJIHEHUN HW3MEPEHUH coOMpaTh HKCHEPUMEHTAJbHYIO YCTaHOBKY H
BBIYUCIISATH 3HAUEHUE HCKOMOM BEJIINYHHBI,

coOuI01aTh MpaBUIIa TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOINAIOLINECS COCYyIbl, OapoMmerp,
pbIyar, MoABMKHBIN M HEMOABM)KHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepu30BaTh MPUHIUIBI JACWCTBUS U3YYEHHBIX NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONucaHud (B TOM YHUCIE:
NOJUINITHUKY, YCTPOMCTBO BOJOINPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETP, BBICOTOMED, MOPIIHEBO HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
0 CBOICTBax (PM3NYECKUX SIBICHUN M HEOOXOauMble (U3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHGOPMALMIO O  MPUMEPaX)
NPAaKTUYECKOTO HCMOJb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
JKU3HU Il oOecrieueHusi 6€30IacHOCTU MpU OOpallieHuud ¢ IprudopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 37I0POBbS U COOJIIOJCHUSA
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYHIECTBIISATh OTOOp MCTOYHHMKOB wuH(oOpMmanmu B HHTepHere B
COOTBETCTBUU C 33IaHHBIM [TOMCKOBBIM 3aIlIPOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUH W TyTEM CpaBHEHUS pPa3IMYHBIX HMCTOYHUKOB BBIIEIATH
uHPOpMAIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONM HIM MOMKET OBIThH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
auTeparypy  (pU3MUecKoro - coaepiKaHus, CIpPaBOYHbIE MaTepUabl,
pecypcebl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
cO3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(OpMAIK (PU3NIECKOTO COAEpKAHUSA, B TOM
quciae MyOJMYHO JAeNaTh KpaTKhe COOOLIEHHsI O pe3yibTarax MpPOEKTOB
WIN y4eOHBIX HCCIEOBAHUH, TNPU 3TOM TPAMOTHO HCIOJIH30BATh



U3YYCHHBbI TOHATUWHBIN ammapaT Kypca (U3MKH, COIPOBOXAAThH
BBICTYIUUIEHUE NTPE3EHTALIUEH;

IOpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHUI pachpenessTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTaBICHHBIMHU 3a/ayami,
CIEIWTHh 3a BBINOJIHCHUEM IIJJaHA JCHCTBUM, aJE€KBaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENbHOCTh  TPYMNbl,  BBICTPAaUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kJacce rnpeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

UCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUTMICCKUE U
amop(HBIC TeNa, HACHINIEHHBIM W HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TeMIeparypa, BHYTPEHHsISI SHEPrusi, TEIUIOBOM JIBUTaTelb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUI 3apsijl, FIEKTPUUECKOEe o€, MPOBOJIHUKU
U IUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUIECKUN TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHS (TEIUIOBOE pACIIMpPEHUE W CHKATHeE, TEeIulonepesaaya,
TEIJIOBOE€ pPaBHOBECHE, CMAYMBAHUE, KAWJUISPHBIE SIBJICHUS, HCTApCHUE,
KOHJIEHCAIMsl, IUIABJIEHHWEe, KpHUCTAJIM3auus (OTBepJEBaHKE), KUIICHUE,
TerJionepeaaya (TEeTIONPOBOHOCT, KOHBEKIHS, U3ITy4YEHHE),
AIEKTPU3AIUS TEJ, B3aMMOJICHCTBHUE 3apSAI0B, NEHCTBUS AIEKTPUIECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MAarHUTOB, JECHCTBUE
MarHUTHOTO TOJISl HA MTPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIYKIUS)
0 ONHCAHUID HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh TPOSBJICHWE W3YYEHHBIX (U3MUECKUX SBICHUUA B
OKpY)KaloIeM MHpe, B TOM 4YHCiIe (PU3NYECKHue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIApHBIE SBJICHUS B MPUPOJIE,
KpUCTaUIbl B Tpupojae, usnydenue CoaHIa, 3amMep3aHue BOJIOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPHUUECKHE
SBJICHUS B aTMocdepe, IJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
nosie 3emMid, Jpeid TOJFOCOB, POJIb MAarHUTHOTO TOJIS JISl JKM3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKHU) (HU3UUYECKHUX
SIBIICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKUE SBIICHUS, UCIIOIB3YS
dbu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHsSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJleJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TeruioTa
IUIaBJICHUS, yJleNbHasg TeIioTa NapooOpa3oBaHUs, ylelbHas TerioTa
CropaHus TOIUIMBA, KO3(PPHUIIMEHT TOJIE3HOTO JEWUCTBUS TETUIOBOM



MAaIlTMHbBI, OTHOCUTENIbHAS BIAXHOCTh BO3yXa, AJICKTPUUCCKUU 3aps,
cuja TOKa, DJIEKTPUYECKOE HANPSIKEHHE, COMPOTHBJICHUE MPOBOIHHKA,
yIeIbHOE  CONpPOTHBICHHWE  BellecTBa, paboTa W MOIIHOCTh
DIIEKTPUYECKOTO  TOKa), TIpW OMHCAHMMA TMPABWIBHO  TpPAaKTOBATh
(GU3MYECKUN CMBICIT HCIIOJIb3YEMbIX BEIWYHH, 0003HAUEHHUS U €IUHUIIBI
bU3NYEeCKUX BEIMYMH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3MYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BETTUYHH;

XapaKTepu30BaTh CBOMCTBa Tes, (PU3WYECKUE SBICHUS W MPOIECCHI,
UCTIONIB3YSl OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOpHH
CTPOCHHUS BEIIECTBA, MPUHIIMI CYIEPIIO3UIIMN TOJeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHUS 3apsja, 3akoH Oma JiJ1sl ydacTKa 1eNu, 3aKOH
Jbxoyns—JleHla, 3aKkOH COXpaHEHWs OSHEPIUM, TP OSTOM JaBaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3alHCHIBATh €r0 MAaTeMaTHYECKOE
BBIPAKCHHE,

OOBACHITh (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCIE W B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
PUYUHHOCIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 TOTUYECKUX
IIaroB ¢ Omopod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MYECKHUX SIBICHUM,
bU3UYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3amadyu B 2—-3 JEHCTBUSA, WCHONB3YS 3aKOHBI U
dbopMyIbl, CBsI3BIBatONME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHUS 3a/1a4dl 3alHChIBaTh KPATKOE YCIOBHUE, BBISBISTH HEIOCTATOK
JaHHBIX NI pelIeHHs 3a7add, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXoauMBbIe JUIsi €€ pelieHUs, NPOBOIUTh PACUETHl W CPAaBHHUBATH
MOJIY9eHHOE 3HaUYCHHE (PU3NUECKON BETUYNHBI C U3BECTHBIMH JJAHHBIMU;
pacrmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU TOMOIIH
(U3MYECKUX METO/OB, HCIOJB3Yysl OMUCAHHWE HWCCICIOBAHUS, BBIICIATH
MPOBEPSIEMOE TPEANOJIOKEHUEe, OIICHUBATh TPABWIBHOCTH TOPSIKA
IIPOBEICHUSI HCCIICIOBAHUS, JCJIaTh BHIBOIBI,

MPOBOJUTh OMBITHI MO HAOMIOACHHWIO (U3UYECKUX SBJICHUA WITU
(GuU3HYECKUX CBOWCTB TeN (KaMWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/[yXa OT ero 00béMa, TeMIrepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusi MPU M3IYYECHUH OT I1IBETa H3IyYarolie (MOronaroiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhI KUIKOCTH U
wionand e€ TIOBEPXHOCTH, OJEKTpH3alus Tel W B3aUMOJCHCTBHE
DIIEKTPUYECKUX  3apsifoB, B3aMMOJICHCTBHE IMOCTOSHHBIX MAarHUTOB,
BU3yaIM3allisl MAarHUTHBIX TIOJEH TOCTOSHHBIX MAarHWTOB, JEHUCTBUSA
MAarHUTHOTO TIOJII Ha MPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWUTA,



CBOICTBA 3JIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMyIUpOBATH
IpoBepsieMble MPEAMOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHus, ONKUCHIBATH XO/1 OTBITA U (POPMYITUPOBATH BHIBOJIBL;
BBIIOJIHATh  NpsAMBIE  HU3MEPEHHMS  TEMIEPATYpbl,  OTHOCHUTEIBHOMN
BJIQXXHOCTH BO3JyXa, CHJIbI TOKA, HANPSOHKEHUS C MCIOJBb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
pe3yabTaThl U3MEPEHUI ¢ YUETOM 33JaHHOM a0COIOTHOM MOTPEUTHOCTH;
IPOBOANUTDH MCCIIEA0BAHNE 3aBUCUMOCTU OJHOM (PU3MUECKON BEIMYUHBI OT
Ipyrol ¢  UCHOJb30BAaHUEM NPAMBIX M3MEPEHUN  (3aBUCHMOCTb
CONPOTHUBIICHUS IPOBOJHHMKA OT €ro JUIMHBI, IUIOIIAAX IIONEPEYHOTO
CEYEHHUs U YAECIbHOTO CONPOTUBIICHMS BEIIECTBA MPOBOIHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANPSIKEHUS Ha IPOBOJHUKE,
UCCJIEIOBAHNE IIOCIEAOBATENBHOIO U IAPAJUICIBHOTO  COCAUHEHUHN
IPOBOJHUKOB): IUIAHUPOBATh HCCIEJOBaHUE, COOUPATh YCTAHOBKY U
BBITMIOJHATh M3MEpPEHUs, CJenysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yapTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJMIl U TpadHKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATaM UCCIEIOBAHMS;

IPOBOJNTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYMH (yAesibHas
TEIUIOEMKOCTh ~ BEILECTBA, COINPOTUBIECHUE MPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHHUPOBaTh W3MEPEHHS, COOMpPAThH
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys NPEMJIOKEHHOW MHCTPYKLIHH, U
BBIYMCIIATH 3HAYCHUE BEJIMYNHBI;

co0roaaTh npaBuia TEXHUKN 0€30IaCHOCTH IpU padboTe ¢ 1abopaTOPHBIM
000py/I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUS U3YYEHHBIX NpUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUcaHud (B TOM YHUCIE:
CUCTEMA OTOIUIEHHS JOMOB, TMTPOMETp, MapoBasi TypOuHA, aMIEpMETp,
BOJIBTMETP, CUETUMK HIIEKTPUYECKOW DHEPIUHU, DIEKTPOOCBETUTEIILHBIE
npuOOpkl, HarpeBaTeIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPHUECKUE
PETOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
(uznyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M WU3MEPUTEIIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, INCUXPOMETP, TMIPOMETP, ABUIATENIb BHYTPEHHETO
CrOpaHMsl, 3JEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl AJIEKTPUUYECKUX
Lelel ¢ MOCIeA0BAaTEeIbHBIM U MapaJUICIIbHBIM COSUHEHUEM DJIEMEHTOB,
paznuyas ycJIoBHbIE 0003HAYEHMSI 3JIEMEHTOB AIEKTPUUYECKUX LIETIEH;



NPUBOAUTh  NpUMEPHl  (HAXOAUTH WHPOpPMAIMIO O  TpUMEpax)
NPaKTUYECKOTO WCIOIB30BaHUST (U3NYECKUX 3HAHWA B ITOBCEIHEBHOU
KU3HU JJ11 oOecrieyeHus: 0€30MacCHOCTH MPH OOpaIleHuH C MPpUOOpamMu U
TEXHHYECKHMMHU YCTPOWCTBAMHU, COXPAaHEHHsS 3I0POBBSI U COOJIONCHHS
HOPM DKOJIOTHYECKOTO MOBEJICHUSI B OKPYKAIOIIEH CpeJie;

OCYIECTBIIATh TOUCK WHPopMamuu (HU3HIECKOTO COJCPNKAHHUA B
HHTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUH W TyTEM CpaBHEHUS
JIONOJHUTENBHBIX ~ MCTOYHUKOB  BBIACISITH  MHPOPMALUIO, KOTOpas
SIBJISIETCS IPOTHBOPEYHBOM MM MOXKET OBITh HEJIOCTOBEPHOU;
WICTIONIb30BATh MIPU BBITOJHEHUHU YYEOHBIX 33JJaHUN HAyYHO-TIOMYJISIPHYIO
auTeparypy  (pU3MYECKOro - CoAepiKaHUs, CIPAaBOYHBIE MaTEpUAIbI,
pecypchl cetu VIHTEpHET, BIafeTh MpuéMaMi KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus HHHOPMALIUU U3 OTHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co3aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPAaTKUE YCTHBIE COOOIICHWUS,
0000mIasi wH(pOpPMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
COJEpXaHHUsSA, B TOM YHCIE MyOIMYHO TPEACTABISATh PE3YJIbTAThI
POSKTHON HIIM WCCIIEOBATEIBCKON NEATETbHOCTH, TIPU 3TOM T'PAaMOTHO
UCIIONIb30BaTh HM3YYCHHBIH IOHATUHHBIA ammapatr Kypca (QH3HKH,
CONPOBOXK/IATh BBICTYTUICHUE MPE3CHTALIUCIH;

IpY BBHIMOJHEHUH YYEOHBIX IPOEKTOB W UCCIEAOBAHMHA (DU3HMUECKUX
IPOIIECCOB paclpeneNisiTb OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
TIOCTABJICHHBIMU 3aJ1a4aMU, CJICANUTH 32 BBIOJHEHUEM IUIaHA IEHCTBUI 1
KOPPEKTUPOBATh €ro, aJeKBaTHO OLEHHBATh COOCTBCHHBIH BKJIAJ B
JESTENIbHOCTh TPYIIIbI, BBICTPAUBATh KOMMYHHUKAaTHBHOE B3aHUMO/ICHCTBUE,
TIPOSIBJISISI TOTOBHOCTH pa3peniaTb KOH(IUKTHL.

K xonIty 00yueHus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHS: CHCTEMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHUS, Ae(opmarius
(ympyrasi, mjaacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTb M TEPErpy3KH, LIEHTP TAKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSKECTH TBEPAOIO TEJla, pABHOBECUE, MEXAHUUECKUE KOJICOAHUs U
BOJIHBI, 3BYK, MH(pa3ByK M YyJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaNa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTh,
CHEKTPHl UCITyCKAHUS U TOTJIOIIEHUs, ajb(a, OeTa- U raMMa-u3IydeHHs,
U30TOIIbI, I€PHASL SHEPTETHKA,;

pasnuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BHKEHUE, CBOOOJIHOE
NaJIeHUE TeJ, PABHOMEPHOE JIBMXKEHHME MO OKPY>KHOCTH, B3aUMOJICHCTBUE



T€J, PEAKTUBHOE IBIDKCHHE, KOJieOaTeIpbHOE ABMKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJeOaHUsI), pE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE PaCIpPOCTPAHCHHE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sIoKEHUE OEJIoro cBeTa B
CHEKTp M CIOKEHHE CIHEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTPa
U3ITyYeHHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBJICHUA B
OKpy>KaromeMm Mupe (B TOM uuciae (U3HUECKUE SBICHUS B MPUPOJIE:
MIPWINBHI ¥ OTJIUBBI, ABIKeHNE TiaHeT COIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHWE JKUBBIX OPTaHU3MOB, BOCTIPUSTHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHHUE, CEHCMUYECKHE BOJHBI, IyHAMH, 3XO, IBETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTHYECKOEe ACHCTBUE BUIUMOTO,
yIbTPa(HOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHH, €CTeCTBEHHBIN
pPaaNoOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
IPUPOAHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUNH Ha
OpraHu3M 4YeJOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBIICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKUE SBIICHUS, UCIIOIB3YS
dbu3nyeckue BeNUYUHBI (CpelHssl U MIHOBEHHAs CKOPOCTh Tejla MpH
HEPaBHOMEPHOM JIBMKEHUH, YCKOPEHHE, NEepeMEIIeHHe, MyTh, YrioBas
CKOpPOCTb, CHJIa TPEHHUSA, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TAJICHUs, BEC Tela, HWMITYJIbC Tela, WMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, MOTCHIMAIbHAS DSHEPIHs Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIU, MOTEHIMAIbHAS SHEPTUs CHKATON
NPY>KUHBI, KUHETHYECKash SHEprus, IOJIHAs MeXaHU4ecKas >SHeprus,
MIEPUOJT U YacTOTa KOJIEOAHUH, AJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIhb MPEIOMIICHUS CPEbl), TP OMUCAHUU
MPaBUJILHO TPAKTOBATh (DM3UYECKUN CMBICT WCIOJIb3YEMbIX BEIIMYHH,
0003HaueHUS W EAUHMIIBI (PU3UYECKUX BEIWYMH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOILIME JIAHHYIO (PU3MUYECKYIO BETUUYUHY C APYTMMHU BEJIMYUHAMH,
CTPOUTH TPAPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHUs SHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIUMI CYMEPNO3UIMK CWJI, MPUHIUI OTHOCUTENbHOCTH [anuies,
3aKOHbl HpIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO UUCET



OpU SACPHBIX PEAKIHSIX, MPU 3TOM JAaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBACHATH (PU3MYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJICICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
IIaroB C OMOpPOM Ha 2—3 M3YyYEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUM,
bu3nyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacu€THbple 3a7aud (OmMUparoIuecs Ha cucteMy U3 2-3
yYpaBHEHHUI ), UCTIONB3Ys 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (PU3UIESCKIE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISATH HENOCTAIOIINE WM M30BITOYHBIE JaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE IJISl PEUICHHS], TPOBOJUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTh TMOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PEUIUTh MPU TOMOIIH
($u3NYECKUX METOMOB, MCIOJb3Ys OMUCAHHE HCCIEeNIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE TPEINOJOKEHNE, OICHUBATh MPABUJIBHOCTh IOPSIKA
NPOBEJCHUS  HMCCIICOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
Pe3yNbTaThl HAOIOICHUH U OTBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHUs DSHEPTUH, 3aBUCUMOCTb MEpHoAa KOJeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOaHWH, MPSMOIIMHEHHOE paclipOCTPAHEHHE CBETA,
pas3ioxeHne Oelloro CBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa’KEHUS B
IJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHHUsI TpeaMera B coOuparomieit
JWH3e, HAOIIOJEHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 HM30BITOUHOrO Habopa
o0Opy/lOBaHUsA, OMUCHIBATH XOJ ONBITa M  €ro  Pe3yibTaThl,
(dbopMynupOBaTh BHIBOBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpeesss
CpemHee 3Ha4YeHHE W3MEpsIieMOlM BeTWYHMHBI ((POKYCHOE pacCTOSIHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BHIOOp cHoco0a U3MEpEeHUs
(M3MepuTENHHOTO MPUOO0Pa);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JBIDKEHUW 0€3 Ha4dalbHOH CKOPOCTH, TEpHojaa
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT IJIUHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpejoMJIeHHs] OT yria



NaJeHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
bu3MYeCKuX BETWYWH B BHUJIEC TaONHIl U TpaduKOB, IEJIaTh BBIBOIBI IO
pe3yJibTaTaM MCCIe0BaAHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tella TMpH pPaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOJHOTO MaJieHUs, XKECTKOCTh MNPYKHUHBI, KOAIPPUIIUEHT
TPEHUsI CKOJIBKEHMsI, MEXaHMYecKass pabdoTa M MOIIHOCTh, 4acToTa U
nepuos KojaeOaHMM MaTeMaTH4ecKoro U TMPYKMHHOTO MasiTHUKOB,
onTHYecKas Ccuwia coOuparomed JMH3bl, PAJAUOAKTUBHBIA  (HOH):
IUTAHUPOBATh M3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAysI MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U AaHAJM3UPOBATH MOJIYYEHHBIE PE3YJIbTATHI C YUETOM
3aJIaHHOW MOTPEITHOCTH U3MEPEHNM;

co0roAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1ab0paTOPHBIM
obopynoBaHuEM;

pa3nuyuaTh OCHOBHBIC TPU3HAKKM M3YYEHHBIX (QU3NYECKUX MOJIEIeH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPJOE TEJIO, TOUEYHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO /1A,

XapaKTepu30BaTh MPUHIUMBI JACWCTBUA U3YYEHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha KX ONMCAHHUA (B TOM YHUCIE:
CIUIOMETp, JaTUMKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHUs, pakeTa,
IXOJIOT, OYKH, Mepuckorn, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bumbcona), ucmonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHYECKUX 3a/Jad, ONTHUYECKHE CXEMBbl IS
MIOCTPOCHUS N300paXKEHHH B IIIOCKOM 3€pKajie M COOMpAIOIIE TNH3E;
OPUBOJUTH  NpUMEPHl  (HAXOAUTh  HH(MOpPMALMIO O  [pUMEPax)
IPAKTUYECKOIO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUKW B IOBCEIHEBHOU
XKU3HU JJ1 oOecrieyeHus: 0€30MacHOCTH MPH OOpaIleHUH C MpUOOpamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOIIOACHUS
HOPM KOJIOTUYECKOTO MOBEJEHMSI B OKPYIKAIOLLIEHN Cpee;

OCYIIECTBIIATh MOMCK HHpoOpMauu (U3HYECKOTO COJEp)KaHUS B
WHTepHeTe, caMOCTOATENbHO (OPMYIIUPYsI TOMCKOBBIN 3a1Ipoc, HAXOAUTh



NyTU OMPEJENIeHUs] JOCTOBEPHOCTH MOJIYYCHHON MH(POpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUHM U TONOJHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy  (pU3MYECKOro CcoAepXaHWs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MHTEpHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTA,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOILEHUS HAa OCHOBE
UHPOpMAIlMM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAEpIkKaHUS,
nyOIMYHO NPEACTABIATh PE3ybTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NESATENIBHOCTH, MNP 3TOM TIPAaMOTHO  HCIOJb30BaTh  U3YyYEHHBIH
NOHSATUWHBIN ammapar u3y4aemoro pasaena (U3MKd U COIMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4yé€ToM o0coOeHHOCTEeH ayAuTOpUu
CBEPCTHHKOB.
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

-®usuka 7 knacc A.B. Ilepoimkun

AxkimonepHoe obuiectBo «M3narensctBo «lIpocBemenne»
-®usuka § xnacc A.B. Ilepbikun

AxkunonepHoe obmiectBo «M3narensctBo «lIpocsemienne
-®usuka 9 xnacc A.B. [leppikun, E.M. I'yTHUK
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBemenner
-Coopnuk 3ana4 no pusuke 7-9 knacc A.B. IlepbikuH

NznarenscTBO "DK3aMeH

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
-®usuka 7 knacc A.B. Ilepoimkun

Axk1monepHoe obuiectBo «M3narensctBo «lIpocBemienue»
-Ousuka 8 knacc A.B. Ilepbimkun

AxkuuonepHoe obmiectBo «M3narensctBo «lIpocsemienuer
-®usuka 9 xnacc A.B. [leppikun, E.M. I'yTHUK
AxkuuonepHoe obmiectBo «M3narensctBo «lIpocsemienuer
-Coopnuk 3ana4 no pusuke 7-9 knacc A.B. Ilepblmkun

NznarenscTBO "DK3aMeH



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

https://resh.edu.ru

https://uchi.ru

https://education.yandex.ru






