153. denepanpHas pabouas mporpamma o yueOHoMy npeamery «Duznkay
(6a30BbIi1 YPOBEHB).

153.1. ®enepanbHas pabouasi mporpamMma o yueoHomy npeamery «dPuznkay
(6a30BBIN ypOBeHB) (MpeaMeTHas 001acTh «ECTeCTBEHHO-HAy4YHBIE MPEAMETHD)
(masee COOTBETCTBEHHO — IIporpaMma 1o ¢u3uke, (u3nuka) BKIIOYAET
MOSICHUTENBHYIO 3alUCKY, COJEp)KaHHe OOY4YEHUSs, IUIAHUPYEMbIe pPe3yJIbTaThl
OCBOEHUS MPOTPaMMBI 10 (PU3UKE.

153.2. [losicautenpHas 3amucka.

153.2.1. [Iporpamma o pu3nke Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus
COCTaBJIeHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTeNbHOW MpOrpamMMbl, NPEICTaBICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
KOHIIETIINH MpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

153.2.2. Conepxanue  mporpaMMmbl MO0 (U3MKE  HANpaBlIeHO  Ha
dbopMUpOBaHHE  €CTECTBEHHO-HAYYHOW  TpPaMOTHOCTH  OOydarommxcs U
OpraHM3alMi0 U3yuyeHus (U3MKU Ha JESITeIbHOCTHON OcHOBe. B mporpamme mo
¢u3MKe Y4YMTHIBAIOTCS BO3MOXKHOCTH Y4YeOHOTro MpeaMeTa B pealu3aliu
tpeboBannii ®I'OC OOO K MmiIaHUPYEMBbIM JUYHOCTHBIM M METalpeAMETHBIM
pe3ynpTaTamM OOydYeHHSs, a TaKKe MEXIPEIMETHBIC CBS3H €CTECTBEHHO-HAYUHBIX
y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O 00ILIEr0 00pa30BaHUsl.

153.2.3. [Iporpamma 1o ¢u3MKe yCTaHABIMBAET paclpeeieHrue yueOHOTo
MaTepuajga Mo TrojaM oOydeHus (MO KiaccaM), IMpeajaraeT MpUMEPHYIO
NOCJIEIOBATEIbHOCTh M3yYEHUSI TEM, OCHOBAHHYI0 Ha JIOTUKE pPa3BUTHUS
MPEIMETHOTO COIeP)KaHUS U yU€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarOIuXCsl.

153.2.4. IIlporpamma 10 (Qu3uke pa3paboTaHa C LEIbI0  OKa3aHUs
METOIUYECKON TIOMOIIH YYUTE0 B CO3/IaHUU pabodeil mporpaMMbl 10 y9eOHOMY
npeIMeTy.

153.2.5. ®u3suka sBIgeTCS CUCTEMOOOPa3yIOIIUM JJIsl ECTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, OCKOJIBKY (PM3HUECKHUE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB
W SIBJIICHWM, H3y4yaeMbIX XUMHUEH, Ouosioruen, acTpoHomMued u ¢GU3NIECKON

reorpagueil, BHOCUT BKJIaJl B €CTECTBEHHO-HAYYHYIO KApTUHY MUPA, TPEAOCTABIISAET



Haubosee sicHble O0Opa3lbl MPUMEHEHUS HAyYHOTO METOZa MO3HAHUSA, TO €CTh
crioco0a moTyueHus: JOCTOBEPHBIX 3HAHUN O MUPE.

153.2.6. OmHa U3 THaBHBIX 3a7a4 (U3MUYECKOTO 00pa3oBaHUA B CTPYKTYpe
obmero o0pa3oBaHHS COCTOUT B  (POPMUPOBAHUM  €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH U MHTEpEca K HayKe Y O0y4daromuxcsl.

N3ydyenne ¢u3MKUM Ha YIIIyOJEHHOM YpPOBHE MPEAINOIAracT OBJaJICHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
TPaMOTHOCTb:

HAYYHO OOBSCHATH SBIICHUS,

OLICHMBATh U TIOHUMAaTh OCOOEHHOCTH Hay4YHOT'O UCCIIEIOBAHNUS;

UHTEPIIPETUPOBATh JaHHbBIE U HCIOJIb30BaTh HAyYHbIE JOKA3aTEIbCTBA AJIS
MOJTyYEHUS BBIBOJIOBY.

153.2.7. llenu nzy4enus GU3NKA HA YPOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHus
OTpe/eNieHbl B KOHIICTIIIMK TIPenojaBaHus ydeOHoro mpenMera «®Pusnmka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoii ®enepanuu, peaau3yroumx
OCHOBHBIE 00111€00pa30BaTeNbHbIE TPOrPAMMBI.

153.2.8. llenu uzydeHus: Gpu3MKu:

NpuoOpeTeHuEe HHTEepeca W CTPEeMJICHHS OOydYaroluxcsi K HaydyHOMY
U3YYCHUIO TIPUPOIBI, PA3BUTHE WX HWHTEIJIEKTYyalbHbIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNH O HAYYHOM METOJIe MO3HAHMUA U (POPMUpPOBAHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMupOBaHHE HAYYHOIO MUPOBO33PEHUS KaK pe3ysbTaTa U3yYeHHUs] OCHOB
CTpOCHHMSI MaTepHH U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

dopMupoBaHHE TPEICTABICHUA O POJIM (U3MKH [JIsl Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  TPEACTABICHUM O  BO3MOXHBIX  chepax  Oymymieit
poeCCHOHAIBHOW  JICATEILHOCTH, CBS3aHHOHW ¢ (H3MKOHM, IIOATOTOBKA K
nanbHeneMy oOy4eHHI0 B 9TOM HallpaBJICHUU.

JlocTmkeHne ITHX IeNiel mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO

oO1iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIIEAYIOITUX 3a]1ay:



npruoOpeTeHNE 3HAHUH O TUCKPETHOM CTPOCHHUH BEIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, JICKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpETEeHUE YMEHUUN OMUCHIBATh U OOBSICHATH (PU3UUYECKUE SIBICHUS C
UCITIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHUM;

OCBOCHHME METOJOB PpEIIECHUS TMPOCTEHIIMX pPacu€THhIX 3adad ¢
UCITOJIb30BAaHUEM busznuecKux MOJIeJIeH, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHMA HAOIIONATh MPUPOJTHBIC SIBJICHHUS W BBHITIOJHSATH OIBITHI,
nabopaTopHble pabOThl U 3KCIEPUMEHTAIBHBIE UCCIEAOBAHUS C UCIIOIb30BAaHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOCHHE TpUEMOB PabOThl ¢ uHMOpMaIMeln (HU3NIECKOTO COACpKaHUA,
BKJIIOYasi WHGOPMAIMI0O O COBPEMEHHBIX JOCTIDKCHUSX (PU3UKHM, aHAIU3 U
KPUTHYECKOE OIICHUBaHUE UH(OPMALINH;

3HAKOMCTBO €O chepaMu podheCCUOHATIBHON JESTEIbHOCTU, CBI3aHHBIMU C
(GbU3MKOM, U COBPEMEHHBIMH TEXHOJOTUSMHU, OCHOBAaHHBIMU Ha JOCTHXKCHUSIX
bu3nUecKoil HaAyKH.

153.2.9. O6miee yncio 4acoB, pEKOMEHIOBAaHHBIX JUIS M3y4YeHUs (U3UKH Ha
0a30BOM ypoBHe, — 238 "acoB: B 7 ki1acce — 68 yacoB (2 yaca B HEJIeJ0), B 8 Kjlacce
— 68 yacoB (2 gaca B Heneno), B 9 kiacce — 102 yaca (3 yaca B Hefienio).

[IpeasaraemMeplil B mporpaMMe Mo (pu3MKe nepeyeHb JadopaTopHbIX padoT U
OTIBITOB SIBJISIETCS. PEKOMEIOBATEIIbHBIM, YUUTEIb JCNIaeT BHIOOP MIPH MPOBEIACHUU
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIMBUIYAIBbHBIX OCOOCHHOCTEH
OOy4JaromMXxcs, CHUCKa AKCIEPUMEHTAIBHBIX 3a/IaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOI'O FOCYJapCTBEHHOT'0 3K3aMeHa Mo (pusuke.

153.3. Conepxanue oOydenus B 7 Kiiacce.

153.3.1. ®usuka u € poJib B TO3HAHUHU OKPY>KAIOIIEr0o MUpA.

®usuka — Hayka o mpupone. SABneHus npupoabl. Ousznueckue sBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckne BeauuuHbl. M3mepenune ¢uszndeckux BennunH. duzmdeckue
npuOopsl. [lorpemHocTs u3MepeHuit MexxayHapoaHasi cucTemMa euHHUIl.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAyKH M3y4alOT MPUPOLIY.



EctecTBeHHO-HAy4YHBI METOJ] TMO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO

BOIIPOCA, BBIIBIDKCHHE THUIOTE3, SKCIIEPUMEHT 110 TTPOBEPKE TUTIOTE3, OOBSICHEHUE

HaOmogaemoro siiaeHus. Onucanue GU3NIEeCKUX SBICHUHA C TIOMOIIBIO MOJICTICH.
153.3.1.1. /leMoHCTpaIum.

MexaHuveckue, TEIIOBbIE, YJIEKTPUUYECKHUE, MATHUTHBIEC, CBETOBBIC SIBJICHUS.

duznueckre MpuOOPHl U MpoLEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
(G POBBIM IPUOOPOM.

153.3.1.2. JTabopaTopHbie paOOTHI U OMBITHI.

Omnpenenenure MEHBI ISTICHUS MIKAJIbI N3MEPHUTEIHLHOTO TIproOOopa.

N3mepenune paccTosiHUM.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.

Omnpenenenue pa3MepoB MabIX Tedl.

WN3mepenne TemrepaTypbl NP TIOMOIIM JKHJIKOCTHOTO TEPMOMETpa W
JTATYAKA TEMIIEPATYPHI.

[IpoBeneHME WCCIIEIOBAHUS IO TPOBEPKE THUITOTE3BI: JAIBHOCTH IMOJIETA
IapuKa, MyneHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OOJIBIIE BHICOTA ITyCKa.

153.3.2. [lepBoHavasIbHBIE CBEJICHUSI O CTPOCHUH BEIIECTBA.

CtpoeHue BemiecTBa: aTOMBI W MOJIGKYJBI, WX pa3Mepbl. OIBITHI,
JTIOKa3bIBAIOIIHE TUCKPETHOE CTPOSHNE BEIIECTBA.

JBmxenne dyactul] BemiecTBa. CBs3b CKOPOCTH JIBIDKCHHSI YACTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddys3us. B3anmonelcTBue YacTuil
BEII[ECTBA: MPUTSKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSHUS BEIIECTBA: CTPOCHHUE Ta30B, KUJIKOCTEH U TBEPABIX
(KpUCTAITMYCCKUX) Tell. B3anMOCBS3b MEXIy CBOWCTBAMH BEIHISCTB B Pa3HBIX
arperaTHBIX COCTOSHHUSIX M MX aTOMHO-MOJICKYJIIpHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHBIX COCTOSIHUN BOJIBI.

153.3.2.1. /leMoHCTpalum.

Ha6nronenue 6poyHOBCKOTO IBHKECHHUSI.

Ha6nronenue nuddyszun.

Hab6nronenue siBieHM, 0OBSICHIIONUXCS MPUTHKEHUEM WM OTTAIKUBAHUEM

JacCTHII BCIICCTBA.



153.3.2.2. JTabopaTopHbie paOOTHI U OMBITHI.

OreHka mraMeTpa aToMa METOZOM PSIOB (C UCTOIb30BaHueM (poTorpadmii).

OnbITel IO HAOJIOACHUIO TETNIOBOTO PACIIUPEHHUS Ta30B.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

153.3.3. /IpmkeHHE U B3aUMOICHCTBHE TEIL.

MexaHnueckoe JBH)KEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.

SBnenue wHepuMH. 3aKOH WHEpUUH. B3anmMoaencTBUE Ten Kak MpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOCTE BemecTBa. CBS3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHULE
o0BbEMa BelleCTBa.

Cuita KaK XapakTepUCTHKaA B3anMOJEUCTBUA Tell. Cuina ynpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO AUHAMOMETpA. SIBIEHUE TATOTEHUS M CUJla
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTByromas cuil. Cuila TpeHUsl.
TpeHne CKOJIbKEHUS U TPEHUE MOKOSA. TpeHUe B IPUPOJIE U TEXHUKE.

153.3.3.1. JIemoHcTpamuu.

Habnronenue MexaHM4ecKoro IBM>KEHHUS Tela.

N3mepennie CKopoCTH NPSIMOJIMHENHOTO ABUKEHUS.

HaGnronenue siBneHust HHEPIUN.

Hab6nronenue n3MeHeHnsi CKOpoCTH MPU B3aUMOICHCTBUU TEll.

CpaBHeHHE Macc 10 B3aUMOJICUCTBUIO TE.

CrioxeHune CHJI, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

153.3.3.2. JIabopatopHbie pabOTHI U OTBITHI.

OrnpeneneHrne CKOPOCTH PABHOMEPHOTO JIBMKEHHUS (IIapUKa B >KHUIKOCTH,
MOJIEJIH JEKTPUUECKOTO aBTOMOOUIIS M TaK Jiajee).

Onpenenenue cpeaHEdl CKOPOCTH CKOJBKEHUs Opycka WIM LIapuka I0
HAKJIOHHOM TUIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

OnbIThl, JIEMOHCTPUPYIOUIUME 3aBUCUMOCTh pacTshKeHUs (AedopMaiiun)



NPY>KUHBI OT MIPUII0KEHHOUN CHUIIBL.

OnbIThI, AEMOHCTPUPYIONIUE 3aBUCUMOCTD CHJIBI TPEHHUSI CKOJIBKEHUS OT Beca
TeJIa U XapaKTepa CONPUKACAIOIINXCS IIOBEPXHOCTEN.

153.3.4. JlaBieHue TBEPABIX TEJI, ’KUIKOCTCH U ra30B.

Hasnenue. CriocoObl YMEHbIIICHUS U YBEJIMUEHUs JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmeparyphl. llepenaya maBieHus
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackansa. [IHeBMaTmueckue
MaIuHbBI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TayOuHBI. [mapocraTudeckuit
napasokc. Coolmaromuecs: cocyibl. [ napaBindeckue MEXaHU3MBbl.

AtMocdepa 3emiau u armocepHoe naBieHue. [IpudyuHBI CylecTBOBaHUS
BO3yIIHONW 000si0ouku 3emiu. OmnbiT Toppuuennmu. M3mepenue armocdepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MEepeHnss aTMOC(EPHOTO TABICHHUS.

JlelicTBUE )KUJIKOCTH U T'a3a Ha MOTPYKEHHOE B HUX TEJO. BrITalIKMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxormiaBanue.

153.3.4.1. /leMoHCTpalum.

3aBUCHUMOCTbH JABJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaya naBieHUs! JKUIKOCTHIO U Ta30M.

Coobmraroiuecs: CoOCy/bl.

I'mapaBnuueckunii mpecc.

[IposiBneHue neicTBUs aTMOCPEPHOTO JTABICHUS.

3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHOM YacTh Tena U
IJIOTHOCTH >KUIKOCTH.

PaBeHCTBO BhITAJIKMBAIOUIEH CUIIBI BECY BBITECHEHHOU KUJIKOCTH.

VYcioBue naaBaHus TE: TJIABAHUE WIIM TOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHONIEHUSI TFIOTHOCTEN TeJIa U KUIKOCTH.

153.3.4.2. JIabopaTopHbie paOOThI U OTIBITHI.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE€ OT 00bEMa MOTrpyKEHHON B
KUJIKOCTh YaCTH TeJa.

OnpeneneHne BHITAUIKABAIOMIEN CUIIBI, IEMCTBYIONIEH HA TEJIO, TOTPYKEHHOE

B KNJIKOCTb.



[IpoBepka HE3aBUCUMOCTH BBITAIKABAOIIEH CUIIbL, IEMCTBYIOLIEH HA TEJIO B
KHUJIKOCTH, OT MACCHI TeJa.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  BBITAJIKHUBAIOIICH  CHIIBIL,
JEWCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoncTpynpoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U ONPEAECIICHUE
€€ rpy30I0AbEMHOCTH.

153.3.5. PaboTa 1 MOIIHOCTb. DHEPTHS.

Mexanuueckas padota. MOIIHOCTb.

[IpocThie MeXaHW3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBuio
paBHOBecus pbiuara. [IpumeHeHue npaBusiia paBHOBECHs phluara K 0JI0Ky. «30J10TOe
npaBuio» mexanuku. Koadgdunment nonesnoro aeiicteus (nanee — KI1J[) mpocTeix
MexaHu3MOB. [IpocTeie MexaHU3MBI B OBITY U TEXHUKE.

Mexannueckas osHeprusa. KuHeTndeckas W MOTEHUUAIbHASA JHEPTUSL.
[IpeBpaiieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPrUU B MEXAHUKE.

153.3.5.1. /leMoHcTpanum.

[Tprmepnl TPOCTHIX MEXAHU3MOB.

153.3.5.2. JIabopatopHbie paOOTHI U OTIBITHI.

Onpenenenue padOThl CUIIBI TPEHUS MPU PABHOMEPHOM JIBH)KEHUU TeJia 10
TOPU30HTAIBHOM ITOBEPXHOCTH.

HccnenoBanue ycinoBuii paBHOBECHUS pblyara.

N3smepenune KIIJ] HakIIOHHOM TIIIOCKOCTH.

N3ydeHune 3aKoHa COXpaHEHUsI MEXaHUYECKON SHEPTHM.

153.4. Conepxanue oOydeHus B 8 Kiacce.

153.4.1. TenoBbIe SBICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB U MOJEKyJd. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Mopgenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.

Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U



TBEPABIX TEJI HA OCHOBE IIOJIOKEHUI MOJIEKYJIIPHO-KUHETUYECKON TEOpUHU.
CMaurBaHKe U KaOWUISIpHBIE sIBICHMS. TerIoBoe pacuIMpeHHe U CKaThe.

Temneparypa. CBsi3b TeMImeparypbl CO CKOPOCTBIO TEIUIOBOIO JBHKEHUS
yactull. BuytpeHHsas sHeprus. CnocoObl HW3MEHEHHS BHYTpPEHHEH OJHEpruu:
TerUIonepeaaya u coBeplieHre padboTel. Busl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIIUS, U3IIyUEHUE.

KonuyecTBO TEmnoTel. Y aelbHas TEIIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBoro Oamanca. IlmaBneHune wu
OTBEPJICBAHME KPUCTAUIMYECKUX BEHIECTB. YJenbHass TEIJIOTa IUJIaBICHUS.
[TapooOpazoBanue u konzaeHcauus. Mcmapenue. Kunmenue. YnenpHas Tteruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHUS OT aTMOC(HEPHOro
JABJICHUS.

Bnaxuocts Bo3myXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Ipunuunel pabotsl TeruioBbix nBurareneil KIIJ[ TemoBoro asuratesns.
TennoBsle ABUTaTENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHMS U IPEBPALEHUS SHEPTUHN B TEIIJIOBBIX IIPOLIECCAX.

153.4.1.1. JIeMoHCTpaIuu.

HaOntonenue OpoyHOBCKOTO ABUKEHUSI.

Habmonenue nuddysumn.

Habmronenue sBIeHU CMauMBaHKS M KaIMILIIPHBIX SBIICHUM.

HabutoieHue TemnoBoro paciupeHust Ted.

W3MeHeHre naBieHMs ra3a NpuU HW3MEHEHHH 00bEMa M HarpeBaHUM WU
OXJIQXKICHUU.

[IpaBuna nzMepeHus: TeMIepaTyphl.

Bunsl Tenonepenaym.

OxnaxkieHue Ipy COBEPUICHUH PabOThI.

Harpesanue npu coBepiieHHH padOThl BHEITHUMH CUJIAMH.

CpaBHEHHE TEINIOEMKOCTEN Pa3IMYHbIX BEILIECTB.

Habmronenne xuneuus.

Ha6J'IIOI[CHI/Ie IMOCTOSAHCTBA TEMIICPATYPHI IIPH IIJIaBJICHUH.



Mojenu TEeIIOBBIX JIBUTATEIICH.

153.4.1.2. JTabopaTopHbie paOOTHI U OMBITHI.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbITEI O BBIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WIIA caxapa.

OnpITel 1O HAOMIOJIEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH H
TBEPJIBIX TEIL.

Omnpenenenre gaBiIeHUS BO3ayXa B Oa/UIOHE IIMPHUIIA.

OnbIThI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh JIaBJICHHUS BO3yXa OT €ro 00bEmMa
Y HarpeBaHUsI WM OXJIKICHUSI.

[IpoBepka runoTe3bl TUHEHHON 3aBUCUMOCTH JITTUHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue wu3MeHeHHMs] BHYTPEHHEW OHEpPruM Tella B Pe3ysibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBAeHUS TEMJIOOOMEHA MPU CMEIIUBAHUU XOJOAHOU U
ropsiuer BOJIBI.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, MTOJYYEHHOTO BOJONM NpH TETIO0OMEHE
C HAarpeThIM METAJUIMYECKUM LIMJIUHAPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca UCIapeHus.

Onpenenenne OTHOCUTEIBLHOM BIAKHOCTH BO3/1yXa.

Onpenenenue yAenbHOM TEMIOTHI MIJIABJICHUS JIbJA.

153.4.2. DnekTpruuecKre U MarHUTHBIC SIBJICHUS.

OnekTpuzanus Ten. JI[Ba poma sneKTpUUECKUX 3apsaoB. B3aummojelcTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH ).

Onektpuueckoe nosie. HanpsoxéHHOCTh anekTpuyeckoro nois. IIpunuun
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIN AIEKTPUUYECKUI 3apsi.
Crpoenue aroma. IIpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsia.

9HCKTpI/I‘{CCKI/Iﬁ TOK. YCIIOBHUS CymeCTBOBAaHUA OJICKTPHUYCCKOI'O TOKaA.



N CcTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA 3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuia Toka. OJNEKTPUYECKOE  HANpPsHKEHHE.
ConpoTHuBieHUE TPOBOJHUKA. Y ACIBHOE COMPOTHUBIICHHE BeliecTBa. 3akoH Oma
I ydacTka 1enu. [locinegoBarenbHoe U MapajuiesIbHOE COSTMHEHNE MPOBOIHUKOB.

PaGora u MoOIIHOCTH 3JEeKTpUYEeCKOro Toka. 3akoH Jlxoyms—JleHma.
DneKTpuyecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKAHUE.

[TocTossHHBIE  MarHuThl.  B3auMoJaeicTBHE  MOCTOSIHHBIX ~ MArHHUTOB.
MaruauTtHoe nosje. MarHutHoe mnoJie 3eMJIM U €r0 3Ha4€HUE JJIs )KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe TIoJ€  JJIEKTpUYecKoro Toka. IIpumenenue
3JIEKTPOMArHMTOB B TEXHHKE. J[efICTBME MAarHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMONb30BaHUE 3JIEKTpOJABUTATENCH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Onbitel Dapanes. SABnenune snekTpomMariuTHON nHAYKIMU. [IpaBuiio Jlenna.
DIeKTporeHepaTop. Cnoco0b1 MOJTyYCHUS AIEKTPUUECKOU SHEPIHUHU.
DIIeKTPOCTAHITMN Ha BO30OHOBIISIEMBIX HCTOUYHHUKAX YHEPTUH.

153.4.2.1. lemoHcTpanum.

DIIeKTpU3aLUS TEIL.

JIBa poJia 3NIEKTPUUECKUX 3apsS0B U B3AUMOJECHCTBUE 3aPSIKEHHBIX TEI.

Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.

DJIeKTpocTaTU4eCcKass MHAYKIIUS.

3aKOH COXpAHEHUS DJICKTPUUECKUX 3aPsi/IOB.

[TpoBOHUKY U TUDIICKTPUKH.

MoaenupoBaHre CUIOBBIX JIMHUN SJIEKTPUUECKOTO TOJIA.

M CcTOYHUKH TTOCTOSHHOTO TOKA.

JIeWCTBHS DIEKTPUIECKOTO TOKA.

DIIEKTPUYECKUM TOK B 5KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenue cuiibl TOKa aMIIEPMETPOM.

I/ISMGpCHI/IC QJICKTPUYICCKOI'O HAIPSKCHUS BOJIBTMCTPOM.



Peocrar u MmarasuH COIpOTUBIIEHUN.

BzaumojelicTBre MOCTOSHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOXKHOCTHU Pa3JIeNICHUsI MOJIOCOB MarHuTa.

MoenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OnbIT Opcrena.

MarauTHoe 1oJie ToKa. DJIEKTPOMArHuT.

JleliCTBHE MAarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENh MOCTOSTHHOTO TOKA.

UccnenoBanue siBIEHUS JIEKTPOMArHUTHON MHIYKIIUH.

Onbitel Dapajnes.

3aBUCUMOCTh HANpaBJICHUS MHAYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HUKHOBCHHSI.

DJIeKTpOreHepaTop NOCTOSIHHOTO TOKA.

153.4.2.2. JTabopaTopHbie paOOTHI U OIBITHI.

OnbITel 1O  HAOMIOJCHUIO BJEKTpU3ALMU Tl MHAYKIUMEHW U TpHU
COIIPUKOCHOBEHUH.

HccnenoBanne JEMCTBUS DJICKTPUUECKOTO IO HA MPOBOJHUKM U
JIUDJICKTPUKHU.

COopka u npoBepka pabOThI JJIEKTPUIECKOMN LIETH MOCTOSIHHOTO TOKA.

N3mepeHue u peryinmpoBaHue CUJIbI TOKA.

N3mMepenune u peryaupoBaHue HAMpsIAKEHUS.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKAa, HUAYILIETO Yepe3 PE3UCTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh JJIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJHUKA OT €ro JIJTMHBI, TUIOMIAIU TTONIEPEYHOT0 CEYEHUS U MaTepHaa.

[IpoBepka mpaBuia CIOXKEHUS HANPSKCHUN MpU  TOCIEA0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBuiia 1Jis8 CHJIBI TOKa IPU TMApaAJICIbHOM COCIUHEHUHU
PE3UCTOPOB.

Onpenenenue padoThl AIEKTPUUECKOTO TOKA, UAYIIETO YePe3 PE3UCTOp.

OHpGI[GJICHI/Ie MOIIHOCTH 3JICKTPUYICCKOI'O TOKaA, BBIJICISIEMOM Ha pE3UCTOPE.



HccenenoBanne 3aBUCMMOCTM CWIJIBI TOKA, MAYIIETO Ye€pe3 JaMIIOYKy, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KIIJ[ HarpeBaTesns.

HccnenoBanne MarHUTHOTO B3aUMOJICUCTBUS IOCTOSIHHBIX MAarHUTOB.

N3yyenne MarHuTHOTO MOJIsi MOCTOSIHHBIX MAarHUTOB MPHU UX 00BEIUHEHUH U
pa3acieHUHN.

UccnenoBanne nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbl B3aUMOJICUCTBUSL KaTYIIKU
C TOKOM M MarHuTa OT CUJIbl TOKA W HAITPABJICHUS TOKA B KATYIIIKE.

N3yyeHne nencTBrus MarHUTHOTO TIOJIS1 HA IIPOBOJHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl JIEKTPOIBUTATENS.

N3mepenune KII/] anexkrpoaBUraTeIbHONM yCTaHOBKHU.

OneITbl O UCCICIOBAHUIO SIBICHUS JJICKTPOMArHUTHOW HMHAYKIHU:
MCCIICIOBAHUE U3MEHECHUHM 3HAYEHHS U HAPABICHUS MHIYKIIMOHHOTO TOKA.

153.5. Conepxanue oOydeHus B 9 kiacce.

153.5.1. MexaHnuveckue siBJICHUS.

Mexanuueckoe ABWKEeHHME. MarepuanbHas Touka. Cucrema OTCYETa.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHue. HepaBHoMepHOe npsiMoMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTH TeJ1a TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe MpsiMOJiMHEHOe JBuxkeHHe. CBoOOaHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE nBIXKEHHME TIO OKpYKHOCTH. [lepuoa u yactora oOparieHus.
JInneriHasa u yriioBasi CKOpocTHu. LIeHTpocTpeMUTEIbHOE YCKOPEHUE.

ITepseo1it 3akoH HeroToHa. Bropoii 3akoH Hetotona. Tperuit 3akoH HeroToHa.
[TpuHIMII CYTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujla TPEHUS CKOJIbKEHUS, CUia
TPEHUS TTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TSHKECTH UM 3aKOH BCEMHPHOTO TSATOTEHHUSA. YCKOPEHHE CBOOOIHOTO
nanenus. JBuwkenue rmiaHeT Bokpyr Comuna. IlepBasg kocMmuyeckas CKOpPOCTb.

HeBecoMocTh u nieperpy3Ku.



PaBHOBecue maTtepuanbHOU TOUKH. AOGCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. U3menenne nmiynbca. Mmnynibe cuiibl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTUBHOE JBUKEHUE.

Mexannueckass pabora U MOIIHOCTh. PaboTa cui TsKecTH, YIpYrocTw,
TpeHust. CBs3b d3Hepruu U padotel. [loTeH1nanbHas SHEPTUs Tena, MOJHATOrO Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTon npykuHsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPruH. 3aKOH COXPAaHEHHSI MEXaHWYECKOU
DHEPI'UH.

153.5.1.1. /leMoHCcTpaum.

HabntoieHne MexaHMYecKOro JBMKEHMs Tella OTHOCHUTEIbHO Pa3HbIX TEl
OTCUETA.

CpaBHeHrE IIyTEM W TPACKTOPUM JBWXKEHHS OIJHOTO M TOrO K€ Tela
OTHOCHUTENBHO Pa3HbIX TEJI OTCYETA.

N3mepenne cKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHKCHUS.

HccnenoBanne npu3HaKOB PaBHOYCKOPEHHOI'O IBUKECHUS.

HabutoieHue IBMKEHUs Tella 0 OKPYKHOCTH.

Habnronenne MexaHWyecKux SIBJIEHUM, MPOUCXOASAIIMX B CHUCTEME OTCUETA
«Tenexka» mpu €€ pPAaBHOMEPHOM M YCKOPEHHOM JBWKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHUS TeJIa OT MACChI TEJIA U IEUCTBYIOIIEH HA HETO CUJIBI.

Hab6nronenue paBeHCTBaA CHIT IPU B3aUMOJICHCTBHUH TEIT.

N3meHnenue Beca Tesa pu yCKOPEHHOM JBHKECHUM.

IIepenaya ummyJsibca Ipy B3aMMOJECHUCTBUHU TEIL.

[IpeoOpazoBanus SHEPTUM NPU B3aUMOICUCTBUU TEll.

CoxpaHeHne UMITyJIbCca NP HEYTIPYTOM B3aUMOJECHCTBHH.

CoxpaHeHHe UMITyJIbca TPU a0COTIOTHO YIPYTOM B3aUMOJACHCTBUU.

Habumoienue peakTUBHOTO ABMXKECHUS.

CoxpaHeHre MEXaHMYECKON SHEPTHH MTPU CBOOOTHOM IMaJICHUH.

CoxpaHeHrne MEXaHWYECKOW SHEPruu MpPU ABWKEHHUM TEla MOJ JACHCTBUEM

NPY>KUHBI.



153.5.1.2. JTabopaTopHbie paOOTHI U OMBITHI.

KonctpyupoBanue Ttpakra s pa3roHa W JAIbHEWIIETO PaBHOMEPHOTO
JIBUKCHHUS IIAPUKA WU TEIICKKHU.

Omnpenenenue cpeaHel CKOPOCTU CKOJIbKEHUS Opycka WU JBUXKEHUS
[IapyKa 10 HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHsI Tella IMPU PABHOYCKOPEHHOM JIBUKEHUHU 10
HAKJIOHHOU IUTIOCKOCTH.

UccnenoBanne 3aBUCHUMOCTH IyTH OT BPEMEHM MPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka rurnoTe3bl: €ciiu MNPy paBHOYCKOPEHHOM JIBIYKEHUHU 0€3 HauaIbHOU
CKOPOCTH IIyTH OTHOCATCS KakK pPsAJ HEYETHBIX YHUCEI, TO COOTBETCTBYIOLIME
IIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HUccnegoBanne 3aBUCMMOCTH CHJIBI TPEHUSA CKOJIBKEHUS OT  CHJIBI
HOPMAJIBHOTO JIaBJICHUS.

Omnpenenenue kodPphuiieHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenre pabOThI CHIIBI TPEHUS TIPU PABHOMEPHOM JIBIDKEHHUU TeJa IO
TOPU30HTAIBHOM MTOBEPXHOCTH.

Onpenenenue pabOTHl CUJIBI  YIPYrOCTH MpU  MOABEME TIpy3a C
WCIIOJIb30BaHUEM HETOIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

N3ydeHune 3aKkoHa COXpaHEHUsI SHEPTUH.

153.5.2. Mexanuveckue KojaeOaHus ¥ BOJHBI.

Koneb6arenbnoe npukenne. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHUMN: IEpUOI,
4acToTa, aMIUINTy1a. MareMaTu4ecKuil U NpyKUHHBIM MasTHUKU. [IpeBpaiieHue
HHEPIUM MPH KOJIeOATEIHHOM JIBUKEHUM.

3aryxatouue  kosneOaHusg.  BolHykIeHHble — koneOanusa.  Pe3oHaHc.
Mexannuyeckue BosiHBI. (CBoiicTBa MeXaHMYECKUMX BOJH. IIpojonbHble U
[IONIEPEYHbIE BOJHBI. J[MMHA BOJHBI © CKOPOCTH €€ PacnpOCTPAHEHUS.
Mexanunyeckue BOJIHBI B TBEPJIOM TeEJIE, CENCMUYECKUE BOJIHBL.

3ByK. I'poMKOCTh 3Byka U BbIcOTa ToHA. OTpakeHue 3Byka. MHpa3Byk u

yIIbTPa3BYK.



153.5.2.1. JlemoHCTpanuu.

HaGnronenue konebaHuii TeNl TOM MEHUCTBHEM CHIIBI TSOKECTH W CHJIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabGnroneHue BoIHYKIEHHBIX KOJICOAHHI U pe30HaHca.

PacnipocTpanenue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).

Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKyCTHYECKUM PE30OHAHC.

153.5.2.2. JTabopaTopHbie paOOTHI U OMBITHI.

Omnpenenenre 4acTOThI U MEpUo/Ia KoJIeOaHUN MaTEMAaTHYECKOTO MasTHUKA.

Omnpenenenre 4acTOThI U epUoa KoJIeOaHUN PYKUHHOTO MasiTHUKA

WccnenoBanue 3aBUCUMOCTH TepUoO/ia KoJeOaHUN TOJIBEIICHHOTO K HHUTH
rpy3a OT IJIMHBI HUTH.

UccnenoBanue 3aBUCUMOCTH TIeproa KoJieOaHUil MPYKUHHOTO MasiTHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCHMOCTH IEpUOJa KOJeOaHUW Tpy3a, MOABEIICHHOTO K
HUTHU, OT MacChl Ipy3a.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD NIEPUO/1a KOJIeOaHUM TPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MaeHUs.

153.5.3. DeKTpOMarHuTHOE T0JI€ U AEKTPOMATrHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  MOJiIe.  DJEKTpOMarHuTHele  BOJHBL.  CBOMCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmnoib3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BoaHOBBIE CBOICTBa
CBETa.

153.5.3.1. /leMoHcTpamnum.

CBoiicTBa PNIEKTPOMATHUTHBIX BOJIH.

BonHoBEIE CBOMCTBaA CBETA.

153.5.3.2. JIabopatopHbie paOOThI U OMBITHI.

I/I3y‘{CHI/Ie CBOMCTB QJICKTPOMArduTHBIX BOJIH C ITOMOIIBIO MOOMIBLHOTO



TenedoHa.

153.5.4. CBeTOBEIC SBIICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — cBera.  lIpsamonunHerHoe
pacnpoctpanenue ceta. 3atMeHuss Connua u Jlynel. Otpaxenne ceta. [Lnockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomyieHus cBeta. [lolHOE BHyTpeHHEe
OoTpaxkeHHe cBeTa. Vcnonb3oBaHME MOJHOTO BHYTPEHHETO OTPaXXCHUSI B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom sywedt B sumH3e. OnTuyeckas cucrema (oroarnmapara,
MHUKpOCKONIa M Teneckona. ['ma3 kak onrThyeckas cucteMa. bim3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oenoro cmsera B crnektp. Ombitel Hbiorona. CrokeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cera.

153.5.4.1. JleMoHCTpamum.

[IpsiMmonuHEHOE PacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue cpera.

OnTtuyeckuii CBETOBO/I.

Xon nyyei B coOuparolieit JimHse.

XoJ1 Iydel B pacCEerBArOIIECH JIMH3E.

[Toydyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

[Tpuntun aeiicTBus Goroanmnapara, MUKpOCKOIIA U TEJIECKOTA.

Mopenn rnasa.

Paznoxenue 6e5oro cBera B CIEKTp.

[Tonyuenue 6ey10ro cBeTa MU CIOKEHUH CBETA Pa3HBIX 1IBETOB.

153.5.4.2. JIabopaTopHbie paOOThI U OTIBITHI.

Uccnenoanne 3aBUCUMOCTH yIJla OTPaXEHUsT CBETOBOTO Jyya OT yrjia
naJICHUs.

N3ydeHune xapakTepuCcTUK N300pakeHus MpeMeTa B TNIOCKOM 3epKaJie.

HCCJ’IGI{OB&HI/IC 3aBUCUMOCTHU yTJjla IPEIOMIICHUSA CBETOBOI'O JIyda OT YIJiad



MaJICHNs Ha TPAHUIIE «BO3yX—CTEKIION.

[Tonyuenne n300paxkeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

Omnpenenenre (OKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAOIICH
JIVH3BI.

OnBITHI 1O Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OnbIThl IO BOCHPHUATHIO I[BETA MPEIMETOB MpPU WX HAOIIOACHUU Yepe3
I[BETOBBIC (DPUIIBTPHI.

153.5.5. KBaHTOBBIC SIBIICHHUSI.

OmneiTel Pezepdopaa n nnanerapuas mozaenb aroma. Mogens aroma bopa.
HcnyckaHue U MoroiieHre cBera aroMoM. KBaHThl. JIMHeuaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, Oeta- U raMma-uzinydeHusi. CTpoeHue aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpanieHus. [lepuon monypacnaga aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHS 3aps0BOTO M MAacCOBOIO YHCEII.
OHeprusi CBsI3M aTOMHBIX sjaep. CBs3b Maccel M dHepruu. Peakuum cuHTe3a U
nenenud saep. Ucrounuku saeprun CosHIla U 3BE3 .

Snepnas sHepreruka. JIeWCTBUSA pPAAMOAKTUBHBIX M3JIYYCHUW HA >KUBBIC
OpTraHU3MBI.

153.5.5.1. JlemoHcTpanuu.

CrexTpbl U3Ty4eHUS U MOTJIOMIEHUS.

CnexTpsl pa3IMvyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3ZUPYIOUIUX U3ITYUEHUH.

Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

153.5.5.2. JIaGopatopHbie paOOThI U OMBITHI.

Ha6nrofeHue CrutonHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUCHHUS.

Uccnenoanne TpEeKOB: U3MEPEHUE SHEPTUU YACTHUIBI 10 TOPMO3HOMY ITyTH
(o dhoTtorpadusam).

N3mepenue paanoakTUBHOTO oHAa.

153.5.6. IToBTOpUTENHHO-0000IIIAIONITUN MOTYIb.



[ToBTOpHTENTHEHO-0000MIAIOIINI MOAYJTh IPETHAZHAYCH JIJISi CUCTEMATHU3AITUN
1 00001IIeHNS TTPEAMETHOTO COACPKAHUS U OIBITa IEATCILHOCTH, TPUOOPETEHHOTO
Py M3YYCHUH BCETO Kypca (PU3MKH, a TakKe I MOATOTOBKA K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMEHY MO (U3HKEe Il 00y4yaroluXcs, BHIOPABIIMX 3TOT
y4eOHBIN TpeIMeET.

[Ipu U3yueHnr TaHHOTO MOJYJIS PEANTU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEATETLHOCTH, HA OCHOBE KOTOPBIX 00€CIICUNBACTCS HOCTIKEHUE MPEAMETHBIX H
METaNpeMETHBIX  IUIAHUPYEMBIX  pE3yJIbTaTOB  oOydeHus, (GopMHUpYeTCs
€CTECTBEHHO-HAy4YHasl TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIICIOBAHMS
SBJICHUM TPHUPOABl M TEXHUKU, OBIAJCHUE YMEHUAMH OOBACHATH (PU3Mdeckue
SBJICHUS, TPUMEHSS TOJyYCHHbIE 3HAHWSA, pelmaTh 3aJa4d, B TOM YHCIIE
KaueCTBEHHbBIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMNIMATBEHO IEATENLHOCTHBIN XapaKTep NAHHOIO MOAYJISA peaau3yeTcs
32 CYET TOro, 9YTO OOYyYaIOIMHMECs BBIMOJMHIIOT 3aJaHus, B KOTOPBIX UM
npeIaraeTcs:

HAa OCHOBE TIIOJyUYCHHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBICHATH
dbu3ndeckue SBICHUS B OKPY’KAIOIIEH MPUPO/IEC U TTOBCETHEBHOM KU3HU;

HCITOJIH30BaTh HAYYHBIE METO/IBI UCCIICTIOBAHUS (PU3NUCCKUX SBICHUH, B TOM
YHUCIIe IS IPOBEPKH TUIIOTE3 U TIOJTYYCHHS TEOPETUICCKUX BBIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI HAMOOJIEE BAKHBIX TOCTHKCHUN COBPEMEHHBIX
TEXHOJIOTUI, HAPUMEP, MTPAKTUIECKOTO HCIIOIb30BAHUS PA3IUYHBIX UCTOYHUKOB
HPHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHECHUSI BCEX M3BECTHBIX BHUIOB
HHEPTUHU.

Kaxmas w®3 TeM [JaHHOTO MOJIYJS BKJIIOYAET JKCIIEPUMEHTAIbHOEC
UCCIIeIOBaHNE 000O0IIaroero xapakrepa. Moaynb 3aBEpIIAETCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 00pa3oBaHusI.

153.6. Ilmanupyembie pe3yabTaThl OCBOCHUS (PU3KKH (0a30BbIN ypOBEHb) Ha
YPOBHE OCHOBHOTO OOITIET0 00pa30BaHuUs.

153.6.1. 3yuenue (pu3nku Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
HaIlpaBJICHO Ha JOCTIIKEHWE JIMYHOCTHBIX, METANpPEIMETHBIX M MPEAMETHBIX

00pa3oBaTeIbHBIX PE3YJILTATOB.



153.6.2. B pe3ynbrare u3zydyeHus (pU3MKM Ha YPOBHE OCHOBHOTO OOIIETro
oOpazoBaHus y oOydatomierocst OyayT copMHUpOBaHBI CIEIYIOMINE JTUYHOCTHBIC
pe3yNbTaThl B YaCTH:

1) maTpUOTHYECKOTO BOCIIUTAHHUS:

IPOSIBJIICHHE UHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOILIEHHE K TOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB,;

2) TPaKAAHCKOTO M JYXOBHO-HPABCTBEHHOTO BOCITUTAHMSL:

TOTOBHOCTH K aKTUBHOMY YYacTHIO B 0OCYXIECHUN OOIIECTBEHHO-3HAYUMBIX
U 3TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUUN
busuKy;

OCO3HaHWE BAXKHOCTU MOPAIHHO-ITUYECKUX MPUHIIMIIOB B JEATEIHLHOCTH
YYEHOT0;

3) 3CTETUYECKOIO BOCIIUTAHUL:

BOCTIPUATHE ICTETUYECKUX KadecTB (pU3MUecKod Hayku: €€ TapMOHUYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) NIEHHOCTH HAYyYHOTO TIO3HAHUSI:

OCO3HaHWE IEHHOCTH (HM3MUECKON HAyKM KaK MOIIHOTO HWHCTPyMEHTa
MO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMH, BAaXHEWILIEW COCTaBIISIOLIEH
KYJIbTYPHI,

pa3BUTHE Hay4YHOW JI0003HATEIBHOCTH, MHTEpPECa K HCCIIEI0BaTENbCKON
JeSITeJIbHOCTH;

5) dbopmupoBaHUs KyJIBTYPhI 30POBbS K AMOIIMOHAILHOTO OJIAT OOy IHS:

OCO3HaHWE IIEHHOCTH Oe30macHoro o0pa3a KU3HM B COBPEMEHHOM
TEXHOJOTHYECKOM MHpE, BAXXKHOCTH TIpaBUJ OE30MaCHOTO TIOBEICHUS Ha
TpPaHCIIOPTE, Ha JOpOTax, C OJIIEKTPUYECKHMM U TEIUIOBBIM OOOpYIOBAaHHUEM B
JIOMAITHUX yCIIOBUSX;

c(hOpPMHUPOBAHHOCTh HaBBbIKa pPEQIICKCUU, TPU3HAHME CBOETO IIpaBa Ha
OIIMOKY M TaKOTO e MpaBa y APYroro 4ejJoBeKa;

6) TpyI0BOTO BOCIIUTAHUS:

7) aKTMBHOE y4acTHE B PEIICHUH MPAKTUUECKUX 3a/1a4 (B paMKax



ceMbd, 0O0pa30BaTENbHONW OpraHWU3AIMH, HACEICHHOTO IyHKTA,
POJHOTO Kpasi) TEXHOJIOTMYECKOW M COIMAJIbHOM HAMpaBICHHOCTH,
TPeOYIOMUX B TOM YUCTE U GU3HICCKUX 3HAHUM;

UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MpodecCuid, CBSI3aHHBIX ¢ (PU3UKOM;

8) 3KOJOrMYeCKOro BOCIIMTAHUS:

OpUEHTallMg Ha MpPUMEHEHHE (U3MYECKUX 3HAHWM JUIsl pEelIeHHs 3ajad B
00J1aCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MOCIIEACTBUM [T OKPYXKAIOIIEeH Cpe/ibl,

OCO3HaHWE TII00ATBPHOTO XapakTepa IKOJOTMYECKUX MpoOJieM U MyTed ux
pelieHus;

9) amanTanMi K HW3MEHSIONIMMCS YCJIOBUSAM COIMAIbHON W TMPHUPOIHON

Cpenbl:

MOTPEOHOCTh BO B3aWMOJICHCTBUM TIPW BBITIOJHEHUU WCCICIOBAHUNA H
MIPOCKTOB (PM3MUECKON HAMIPABICHHOCTH, OTKPBITOCTD OTBITY M 3HAHUSIM JIPYTHX;

MOBBIIICHHE YPOBHS CBOEH KOMIIETGHTHOCTH dYepe3 IMPaKTHUUYECKYIO
JIeSTEeIbHOCTD;

noTpeOHOCTh B ((OPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4uciie (OPMYITHPOBATH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX 0OBEKTAX M SIBICHUIX;

OCO3HaHMUE Ne(PUITUTOB COOCTBEHHBIX 3HAHUH M KOMITETEHTHOCTEH B 00J1aCTH
bu3uKy;

IUTAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETECHUH HOBBIX (HU3HUECKUX
3HAHMU;

CTPEMJICHHE aHAIM3UPOBATH U BBISABIISITH B3AUMOCBSI3H ITPUPOJIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (HU3MUCCKUX 3HAHUH;

OLICHKA CBOUX JEWCTBUUA C YYETOM BIHUAHUS Ha OKPYKAKOIIYK Cpeny,
BO3MOYKHBIX TJIOOQTBHBIX TTOCIICACTBU.

153.6.3. B pesynbpraTe u3ydeHus (U3NKH HA yYpPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOyuaromerocss OyayT chOpMUPOBaHBI METaNpeIMETHBIC
pPE3yNbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAILHBIC YUCOHBIC EHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4COHBIC  JICHCTBHUS,  PETYJISTUBHBIC

YHUBEpCaIbHbIC YUeOHBIE IEUCTBUS.



153.6.3.1. OBnanenue yHUBEpPCAIbHBIMH Y4YEOHBIMH TO3HABATEIbHBIMU
JICVCTBUSIMU:

1) 6a30BbI€ JIOTUYECKHE ICHUCTBUS:

BBISIBIISAITH M XapaKTepU30BaTh CYIIECTBEHHBbIE TMPHU3HAKU OOBEKTOB
(ssBNIEHUM );

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALUU, OCHOBAHUS IS
000OIICHHS U CPaBHEHHS,;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B pacCMAaTPUBAEMBIX (pakTax,
JAHHBIX U HAOJFOACHHSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHHSIM;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIEC CBSI3U TMPU HM3YyUYCHUHM (HU3HUUECKUX
SBJICHMM W TPOIECCOB, MPOBOAUTH BHIBOJBI C UCIOJIb30BAHUEM JEAYKTHUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBSI3SIX
(hU3NYECKUX BEJIMYNH;

CaMOCTOSATENIbHO BbIOMpATh CrIOcOo0 pereHus: yueOHoi (u3nuecKon 3aaadu
(cpaBHEHHE HECKOJBKHUX BAPUAHTOB PEICHUS, BHIOOp HanOoJiee MOIAXOISINIErO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

2) 6a30BbIC UCCIEIOBATEIBLCKUE JCHCTBUS:

WCIIOJIb30BaTh BOMPOCH! KaK MUCCIEI0BATEIbCKIII HHCTPYMEHT TIO3HAHMS,

MPOBOANTH MO CaMOCTOSITEIBHO COCTaBJICHHOMY IIJIaHY OTBIT, HECIOKHBIN
(bU3UYECKUl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PUBUUECKOTO SIBICHUS;

OIICHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh MHPOPMAIIUIO, TOTYIECHHYIO
B XO0/I€ UCCJICOBAHMSI WJIA DKCTIEPUMEHTA;

CaMOCTOSTENbHO (HOPMYIUPOBATH 00OOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3UPOBATH BO3MOKHOE JalIbHEHIIIee pa3BUTHE PUIUIECKHIX MPOIIECCOB,
a TaKKe BBIIBUTATh TMPEIIMOJIIOKEHUS 00 WX PAa3BUTHH B HOBBIX YCIOBHUSAX H
KOHTEKCTaXx.

3) pabora ¢ uHpopmarmei:

MPUMEHSTh Pa3IMYHbIE METOJbI, HHCTPYMEHTBI M 3alpOChl MPU TMOUCKE H
otbope nHpopMaIK UIN JAHHBIX C YUYETOM MPEJI0KEHHON yueOHOH (hr3nuecKoit

3aJ1a4H;



aHAM3UPOBaTh, CUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH WHEOOPMAIUIO
pPa3TUYHBIX BUIOB B (POPM MIPEICTABIICHNUS,

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  MpPEICTaBICHHUS
uHOpMAIMU U WUIIOCTPUPOBATH pEIIaeMble 3aJa4d HECIOXKHBIMH CXEMaMH,
JuarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

153.6.3.2. OBnaseHue yHUBEPCATbHBIMU YUYE€OHBIMU KOMMYHUKATUBHBIMU
JICVCTBUSIMU:

1) oOmienwue:

B Xo0jJe OOCYXJeHUs yuyeOHOro marepuana, pe3yJbTaToB JabOpPaTOPHBIX
paboT M TMPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKJaeMOMl TeMbl U
BBICKA3bIBaTh WJICW, HAIlCJICHHbIE Ha pEIICHHE 3aJayd MW MOJJepKaHUE
OJ1arokenaTeIbHOCTH OOIICHNUS;

COTIOCTABJIATH CBOU CYXKJICHUS C CYXJACHUAMHU JIPYTUX YYACTHUKOB JHMAJIOra,
OOHaApyY>KUBATh PA3IUINE U CXOACTBO TTO3UIIHIA;

BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

nyOJUYHO MPEACTABIATh PE3yJbTAaThl BHIMOJHEHHOTO (DU3UYECKOTO OTMbITa
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

2) COBMECTHAsI IEATENbHOCTh (COTPYIHUYECTBO):

MMOHUMATh W WCITOJIH30BaTh MPEUMYIIECTBA KOMaHTHOW M WHIWBUIYATbHOM
paboThI pU PEIIEHUNH KOHKPETHOU (pU3nUYecKo mpoOieMbl;

IPUHUMATH 1IETTH COBMECTHOM JeATEeIbHOCTH, OPTaHU30BBIBAThH JEHCTBUS 110
e€ JMOCTHKEHHUIO: paclpeleNiaTh poJu, OOCYXJaTh IPOLECChl U Pe3yNbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIbKHX YEJIOBEK;

BBITIOJTHATH CBOIO YacTh PadOTHI, JOCTUTAsl KAYECTBEHHOTO pe3yibTara Io
CBOCMY HAIPaBJICHUIO W KOOPAUHUPYS CBOM JCHCTBUS C APYTMMH WICHAMH
KOMaH/IbI,

OIICHMBATh KAa4ECTBO CBOErO BKJAJa B OOMMN MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENEHO C(HOPMYITHPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHSI.

153.6.3.3. OBnaneHue yHHMBEpPCaJbHBIMU  YYEOHBIMH  PETYJISATUBHBIMU
NEUCTBUSIMU:

1) camoopranu3zanusi:



BBISIBJISITH MPOOJIEMBI B dKU3HEHHBIX U YYEOHBIX CUTYaLHSIX, TPEOYIOIUX IS
pemnieHus: GU3NIECKUX 3HAHUM;

OPUEHTHPOBAThCS B  PA3NUYHBIX  MOJAXOAAX  MPHUHATHS  PELICHU
(MHIUMBUYaJIbHOE, IPUHATHE PELIEHUS B TPYIIIE, IPUHATUE PELICHUN IPyIIoN);

CaMOCTOSITEJIbHO COCTABJIATh QJITOPUTM pelIeHUs (PU3NUYECKOHN 3alauul WUiH
IUIAaHa UCCIIEJOBaHUs C YYETOM HMEIOLIUMXCS PECYypcoB U  COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATh NIPEIJaraéMble BAPUAHThI pEICHUM;

MIPOBOJIUTH BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY CUTYyallMH U MpejiaraTh IiaH €€ N3MEHEHMUS;

OOBSCHATh  HPUYMHBI  JIOCTHXKEHUS  (HEAOCTM)KEHUS)  PE3yJIbTaTOB
NeSITENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JAESITENBHOCTH (B TOM YHCIE B XOJ BBIIOJHEHUS
(U3MYECKOro HCCIeAOBaHUS WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBHSIM.

3) SMOLMOHAJIbHBIM WHTEIJIEKT:

CTaBUTbH ceOs1 HA MECTO APYroro 4eJoBeKa B XOJI€ CIOpa WM JAUCKYCCUHU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JIPYToro.

4) npuHsATHE ce0s U IPYTUX:

pU3HaBaTh CBOE MPABO Ha OLIMOKY MpHU pelIeHnN (PU3NUECKHX 3a/1a4 Wi B
YTBEPKACHUSIX Ha HAYYHbIE TEMbI M TaKOE K€ [PaBo JPYroro.

153.6.4. [IpeameTHBIC pe3yibTaThl OCBOEHUSA MPOTPAMMBI 1O (UHKE
(0a30BbIN YPOBEHD).

153.6.4.1. IlpenMeTHble pe3ysbTaThl OCBOCHMS MPOrpaMMbl MO (PU3MKE K
KOHIly 0Oy4deHus B 7 KJacce:

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI  OTpa)KaTh
c(OPMUPOBAHHOCTH Y O0YUAIOUTNUXCS YMEHHIA:

MCIIOJIb30BaTh MOHATHS: (pU3MUECKHe U XUMUYECKUE SIBICHUS, HaOII0IeHNE,
HKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €IMHUILIBI (PUZNYECKUX BEIIMYUH, aTOM, MOJIEKYJIa,

arperaTHble  COCTOSIHMsSI ~ BemiecTBa  (TBEpAOE, IKUIKOE, Tra3000pa3Hoe),



MEXaHUYECKOE JBIKEHUE (PAaBHOMEPHOE, HEPAaBHOMEPHOE, MPSAMOJUHEIHOE),
TPaeKTOpHsI, PaBHOACHCTBYIOMmAs cuji, aedopmarus (ympyras, TUIaCTHUYECKas),
HEBECOMOCTh, COOOIIAIONIUECS COCY/IbI;

paznuyath sBieHUs (Auddy3us, TEIIOBOE IBUKEHUE YACTHUIl BEIIECTBA,
pPaBHOMEpHOE JBUKEHUE, HEPABHOMEPHOE JABUKEHUE, UHEPLIUS, B3aUMOJICHCTBHE
T€J, paBHOBECHE TBEPABIX TeN C 3aKPEIUIEHHOW OChI0 BpallleHUs, Mepeaaya
JaBJICHUST TBEPABIMUA TEIAMH, JKUIKOCTAMU W Ta3aMH, aTMoc(epHOe naBlieHHE,
MJIaBaHUE TEJ, NpPEeBpalleHUs MEXaHWYECKOW SHEPruu) IO ONUCAHHUIO UX
XapaKTepHBIX CBOWCTB W Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JTaHHOE
busnUecKoe SBICHHUE,

pacno3HaBaTh  NPOSBICHUE  M3YYCHHbIX  (U3MYECKUX  SIBICHUU B
OKpYXaIOIlleM MHUpPE, B TOM 4YHcClie (U3UUYECKUE SIBICHHUS B IMPUPOJE: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOW MPUPOJE, NCUCTBUE
CUJIbI TPEHUS B MIPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(HEPHOTO JABJICHUS Ha KUBOMI
OpraHu3M, IIJIaBaHUE PBIO, phlUard B TeJ€ YEJIOBEKA, MPU ITOM MEPEBOAUTH
MPAKTUYECKYIO 33/1auy B yU€OHYIO, BBIIEISATH CYIIECTBEHHbIE CBONCTBA (TIPU3HAKU)
bu3HYECKUX SBJICHHUI;

OMUCHIBATh M3YYEHHBIE CBOMCTBA TeNl M (YU3UUECKUE SIBJICHUS, HCIOJIb3Ys
dbuznyeckre BeIWYMHBI (Macca, OO0BEM, IUIOTHOCTh BEIIECTBA, BpEMs, MYTh,
CKOPOCTh, CPEIHssi CKOpPOCTh, CHjla YIPYTOCTH, CUJia TSHKECTH, BEC Tela, Cuja
TpeHUs, JaBieHUE (TBEPAOrO Tena, >XKUIKOCTH, Ta3a), BHITAIKUBAIOIIAS CHIIA,
MeXaHHUYecKass padoTa, MOIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbI, KOd(UIMeHTt
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KUHETHYECKAsl U OTEHIMAJIbHAs SHEPTHUs ), IPU
OMMCAHUU TTPABUIIBHO TPAKTOBATh PU3UUECKUM CMBICIT UCIIOJIB3YEMBIX BEJITMYHMH, UX
0o0O3HaueHUsT W EeAUHUIBI (PU3NYECKUX BEIUYMH, HAXOIUTh (opmyIbI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NYECKHE SIBICHUS M TIPOIECCHI,
UCIIOJIB3Yys MpaBUjia CI0KEHUs Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumeaa, MPaBUJIO pPaBHOBECHs phiuara (0J0Ka), «30J0TOE

IMpaBUJI0» MEXAHUKH, 3aKOH COXpPAaHCHH MEXaHUYECKOU OHCPIruu, IIpu 3TOM AaBaTb



CIIOBECHYIO (OPMYIMpPOBKY 3aKOHa M 3alMCBIBaTh €ro MaTeMaTHYecKOe
BBIPAXKEHUE;

OOBSCHATH (PU3HUECKUE SIBJICHUS, MPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIE U
B KOHTEKCTE€ CUTyallUi IIPaKTUKO-OPUCHTUPOBAHHOIO XapakTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 TOTMYECKUX LIaroB C
UCIIOJIb30BaHUEM |—2 H3y4YEHHBIX CBOWCTBA (PU3WYECKUX SIBICHUN, (PU3NUECKHUX
3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacuéTHbIe 3a/1a4u B 1—2 nelCTBUS, UCTIOIB3Ys 3aKOHBI U (POPMYJIHI,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBL: HAa OCHOBE aHalIM3a YCJIOBHUS 3aJaud
3alChIBaTh KPATKOE YCJIOBUE, MOACTABIATh (PU3NUECKHUE BEIUYUHBI B (DOPMYJIBI U
IPOBOAUTH Pacu€Thl, HAXOJUTh CIIPABOYHBIE TaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs
3aJ1a4, OLICHUBATh PEAIMCTUYHOCTh MOTYYEHHON (PU3NYECKON BETNUUHBI;

pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEIIUTh MPU I[TOMOIIH
(U3MYECKUX METOJI0OB, B OINHMCAHUM MCCIEIOBAHUSA BBIIEIATh IMPOBEPSIEMOE
Npeanosjoxkenue (TUMNOTe3y), pa3indaTh W HMHTEPIPETHPOBATH MOJIYYECHHBIN
pe3ysbTaT, HAXOAWTh OIIMOKM B XOJ€ OIbITa, MPOBOAUTH BBIBOABI IO €O
pe3yabpTraram;

MIPOBOJIUTH OMBITHI 110 HAOTIOJAECHUIO (PU3HUECKUX SIBICHUN WM (U3UUECKUX
CBOMCTB Tel: (pOpMyIUpPOBATh MPOBEPSIEMbIE MPEIOJIOKEHHS, COOUPATh YCTAHOBKY
U3 MPEAJIOKEHHOr0 00OpyAOBaHMS, 3aMUCHIBATh XOJ OMNbITa U (POPMYyJIHpPOBATH
BBIBO/IbI;

BBITOJIHATH NMPSMbIE U3MEPEHUS PaCCTOSIHUSL, BPEMEHH, MacChl Tea, 00bEMa,
CWJIbl M TEeMIIepaTypbl C HCIIOJIb30BAHUEM aHAJOrOBBIX M LHU(POBBIX MPHOOPOB,
3aMKChIBaTh MOKA3aHUs MPUOOPOB € YUETOM 3aJJaHHON a0COIIOTHOW MOTPENTHOCTH
U3MEpPECHUN;

MPOBOJIUTH MCCJIEAOBAaHUE 3aBUCUMOCTH OJHOW (DU3UYECKOW BEIMYHMHBI OT
JIPYroi ¢ MCMNOJIb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PaBHOMEPHO
JBHWKYILErOCs TeJIa OT BPEMEHU ABUYKCHHUS TEJIA, CUIIbI TPEHUS CKOJIBKEHHUSI OT Beca
TeNa, KayecTBa 0OpabOTKU MOBEPXHOCTEH TN M HE3aBUCUMOCTU CHJIBI TPEHUS OT
IJIOIIAIA COTPUKOCHOBEHHUSI TEN, CWIbl YIPYrOCTH OT YIUIMHEHUS TNPYKUHBI,

BBITAJIKUBAIOIIEH CHUIIBI OT 00BEMa HOpr}KéHHOﬁ JaCTu TCJIa N OT IINIOTHOCTH



KHUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tella, OT INIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH IJIaBaHUs TEJ, YCIOBUN paBHOBECHsI pbluara U OJIOKOB,
y4acTBOBaTh B IUIAHUPOBAHHM Y4€OHOTO HCCIEAOBaHHUSA, COOMPATh YCTAaHOBKY U
BBITNOJIHATH U3MEPEHUS, CIIEAYs IPEI0KEHHOMY IIJIaHy, PUKCUPOBATH PE3YJIbTAThl
HOJIyYEHHOM 3aBUCUMOCTHU (PU3MUECKUX BEIMYUH B BUJIE IPEJIOKEHHBIX TaOINIL U
rpaKoB, IPOBOJAUTH BBIBOJIBI 110 PE3YJIbTATaM UCCIIEIOBAHMS;

MPOBOANTH KOCBEHHBIE W3MEpPEHUs (PUINYECKUX BEIUYUH (TUIOTHOCTH
BEIIECTBA JKUIKOCTH W TBEPAOTO Tela, CHJa TPEHHUS CKOJbKEHHUS, JaBJICHUE
BO3/yXa, BHITAIKMBAIOIIAS CHJIA, ICUCTBYIOIIAs HA MOTPYKEHHOE B KHUAKOCTH TEJIO,
KO3 UIIUEHT MOJE3HOTO AEHCTBUS IPOCTHIX MEXAHU3MOB), CIIEYsI IPEI0KEHHON
UHCTPYKLMU: TpPU BBIIOJHEHUU HW3MEPEHUN COOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIYUCIIATH 3HAUEHUE HUCKOMOM BEIMYUHBL;

coOJI0/1aTh MpaBHia TEXHUKU 0€30MacCHOCTH MpHU padoTe ¢ 1abopaTopHBIM
o0opy1I0BaHUEM;

UMETh TPEJCTaBICHUE O MPHUHIUIAX JCUCTBUSA MPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB: BEChI, TEPMOMETP, TUHAMOMETP, COOOIIAOLIMECS COCYAbl, OapoMeETp,
pbIYar, HOJABUKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTH;

XapaKkTepu30BaTh MPHUHIMIBI  JCHCTBUS  HM3YYCHHBIX MOPHOOPOB U
TEXHUUYECKUX YCTPONCTB C HCIIOJb30BaHHEM UX ONHCaHuig (B TOM YHCIE:
MOJIIUITHAKN, YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKHNA TPEcC, MaHOMETP,
BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMeTp), HMCHOJb3ys 3HAHMS O CBOMCTBax
bu3HYeCcKuX SIBICHUN U HEOOXOUMBbIE (PM3UUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHI (HAXOAUTh UHPOPMALIUIO O MPUMEPAX ) MPAKTUYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTICUeHUS
0e30MacHOCTH MPHU OOpAaIllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUsSI 3I0POBbsI W COONIOJIEHUST HOPM DJKOJOTHYECKOTO TIOBEICHHUS B
OKpYKaroLIEN CpeJie;

OCYIIECTBIISITh OTOOpP HCTOYHUKOB HHpopmanuun B HMHTepHere B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3allpOCOM, HA OCHOBE MUMEIOIIUXCS 3HAHUM
U MyTéM CPaBHEHUS PA3IUYHBIX MCTOYHHUKOB BBIICIATH MH(POPMAIUIO, KOTOpas

ABIIACTCA HpOTPIBOpG‘IPIBOﬁ WJIK MOYKET OBITh HCI[OCTOBCpHOﬁ;



MCIIOJIb30BaTh NPU BBINOJHEHUHM Y4YEOHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
auTepaTtypy (pu3mdeckoro coaepikaHus, CIpaBOYHBbIE MaTEpUaibl, PECypChl CETU
Wutepuer, BmameTs npuéMaMyd KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpazoBaHus
UH(pOpPMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHUE NMHCbMEHHBIE U YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 UCTOYHHUKOB MH(OpMALIMHU, B TOM YHUCJIE IyOJINYHO IIPOBOINUTH KPaTKHE
COOOIIIEHUSI O pe3yNbTarax MPOEKTOB MM y4eOHBIX HCCIEAOBAHUN, MPHU ITOM
TPaMOTHO UCHOJb30BaTh M3yYEHHBIH TOHATHHWHBIN ammapar Kypca (usukwy,
CONPOBOK/JIATh BBICTYIICHHE MPE3ECHTALNEN;

OpU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U HCCIEJOBAHUM pacupenessTh
00513aHHOCTH B T'pYIIIIE B COOTBETCTBUU C MOCTaBJICHHBIMU 3aJjauaMu, CIECIUTH 3a
BBINIOJIHEHUEM ILJIaHA JAEMCTBUM, OLIEHMBAaTh COOCTBEHHBIA BKJIAJ B JEATEIBHOCTh
TPYIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHE, YUWUTHIBAS MHEHUE
OKPY/KAIOLIUX.

153.6.4.2. IlpenmeTHBIE pE3yabTaThl OCBOCHHS IMPOTPaMMBI MO (U3MKE K
KOHIy 00y4eHus B § Kiacce:

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI  OTpaXaTb
c(OpPMHPOBAHHOCTh Y 00YHAIOLIUXCS YMEHHIA:

WCIIOJIB30BaTh MOHATHUSA: MAacca M pa3sMepbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJ, arperarHbleé COCTOSIHUS BEUIECTBA, KPUCTAUIMYECKUE U
amop(HbIe Tea, HACHIIICHHbI M HEHACHIIICHHBI map, BJIAXHOCTh BO3yXa,
TEMIIEpaTypa, BHYTPEHHSSA DHEPrUs, TEIUIOBOM JBUTraTellb, JJIEMEHTApHbIN
DIIEKTPUYECKUN 3apsif, JJIEKTPUYECKOE II0JIE, IPOBOJHUKUA M JIUDJIEKTPUKH,
IIOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE I10JIE;

paznuyaTh SBJIEHUS (TEIUIOBOE pAacIIMpEeHUE W CKaThe, TeIulonepenaya,
TEILUIOBOE PpPAaBHOBECHE, CMAYMBAHUE, KaNWULIPHBIE SBICHHS, HCIIAPEHHE,
KOHJEHCAlus, IUIABJICHHE, KpUCTauM3alus  (OTBEpACBAaHUE),  KUIICHUE,
Terionepeaaya (TemIoNpOBOAHOCTh, KOHBEKIIUS, U3JIyUEHHE), FIEKTPU3ALUs Tel,
B3aMMOJICHCTBHUE 3apAA0B, NEUCTBUS HIEKTPUYECKOrO TOKA, KOPOTKOE 3aMbIKaHMUE,
B3aMMOJICHCTBUE MAarHUTOB, IEUCTBUE MATHUTHOI'O IOJISI HA MPOBOAHUK C TOKOM,

QJICKTPOMAarHuTHas I/IH,Z[YKHI/I}I) I10 OIMMCAHUWIO UX XapPaKTCPHBIX CBOMCTB 1 Ha OCHOBE



OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh  NPOSBICHHE  HM3YYECHHbIX  (DU3MYECKUX  SIBICHHH B
OKpY>KaloIlleM MHUpPE, B TOM YUCIIe (U3NIECKUE SABICHUS B IPUPO/IE: TOBEPXHOCTHOE
HATSDKEHUE U KaWUISIPHBIC SIBJICHUS B IPUPO/JIE, KPUCTAILIBI B PUPOJIC, U3ITYyUEHUE
Connila, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa,
WHes, CHera, JJICKTPUYECKUE SBIIEHUS B arMmocdepe, 3IIEKTPUUECTBO KUBBIX
OpPraHMW3MOB, MAarHUTHOE T0JI€ 3eMIIH, e MOIF0COB, POJIb MATHUTHOTO TOJIS JIIST
YKU3HH Ha 3emiie, MOJISIPHOE CHSIHUE, TIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3aa4y
B YU€OHYI0, BBIICJISITH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHY) (DU3UYECKUX SBICHUM;

ONUCHIBAaTh M3YyYEHHbIE CBOWCTBA T€A M (PU3NYECKUE SIBICHUS, HCIOIb3Ys
(duznyeckue BeIMYUHbI (TEMIIEPATypa, BHYTPEHHSISI SHEPTHsl, KOJIMYECTBO TEIUIOTHI,
yIeJbHAs TEIUIOEMKOCTh BEILIECTBA, YZAEJbHAS TEIUIOTA IUIABJICHHUS, YJEIbHAs
TEIJIOTa MapooOpa3oBaHusl, yIAelIbHas TEIJIOTa CTOPaHUs TOIUIMBA, KOA(P(OUIIMEHT
MOJIE3HOTO JIEMCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENbHAS BIAXXHOCTh BO3/YXa,
ANEKTPUUECKUI 3apsj, CHJIa TOKAa, AJIEKTPUUYECKOE HANpPSKEHUE, CONPOTUBICHUE
IPOBOJHMKA, YJEJIBbHOE CONPOTHUBIIEHUE BELIECTBA, pabdoTa U MOUIHOCTh
AIIEKTPUYECKOTO TOKA), PU ONMKMCAHUU MTPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS M €IUHULBI (PU3NYECKUX BEJIHMYHUH,
HaXoJUTh (OPMYJbl, CBA3BIBAIOUIME AHHYIO (U3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH Ipa)Ku U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMYNH;

XapaKkTepu30BaTh CBOWCTBAa TeJ, (U3NYECKUE SBJICHUS U IPOLECCHI,
VICITOJIb3YsI OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUH CTPOECHUS
BEILECTBA, MPUHLHUII CYNEPIO3ULUNA TMOJeH (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH
coXpaHeHus 3apsaa, 3akoH OMa Juist yyacTka uenu, 3akoH Jxoynsa-Jlenna, 3akoH
COXpaHEHUs! YIHEPTUH, IPU I3TOM YMETh (GOPMYIUPOBATH 3aKOH U 3aMHCHIBATH €TO0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSCHATH (PU3NYECKUE TMPOIECCHl M CBOMCTBA Tell, B TOM YHCIE U B
KOHTEKCT€ CHUTyallUd MpPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTHYECKUX 1I1aroB ¢
UCIOJIb30BaHWEM 1-2 W3y4YeHHBIX CBOWCTBA (DPU3UUECKUX SIBICHUN, (PU3NYECKHUX

3aKOHOB NJIN SaKOHOMepHOCTef’I;



pemaTh pacuéTHbIC 3a7a49u B 2—3 JEHCTBUS, UCIIONB3YS 3aKOHBI U (POPMYIIHI,
CBsI3BIBAIONTNE (PU3NYECKHE BEIWYMHBI: HAa OCHOBE aHajM3a YCIOBUSA 3aJ1ayu
3aMUCHIBATh KPATKOE YCIOBUE, BBISIBIIATH HEJIOCTATOK TAHHBIX JIJISl PELICHUS 3a/1a4H,
BBIOMpaTh 3aKOHBI M (HOPMYJBI, HEOOXOAUMBIE Il €€ pEeIICHUs, MPOBOIUTH
pacuéTbl W CpaBHUBATh IIOJYUYEHHOE 3HadYeHHWE (PU3MYECKONH BEJIMYHUHBI C
W3BECTHBIMHU JaHHBLIMHU,

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIATh TMPH [TOMOIIH
GU3MYECKUX  METONIOB, HCIIOJIB3YyS  OMUCAHWE HCCICAOBAHUS,  BBIJCITH
MPOBEPSIEMOE TPEINOIOKEHUE, OLCHUBATh MPABWIBHOCTh MOPSAJKA MPOBEACHUS
HCCJICIOBAHUSI, TPOBOJIUTD BHIBOIBI;

IIPOBOJIMTH OMBITHI IO HAOMIOJAECHUIO (DU3NYECKUX SBJICHUN U (PU3UISCKUX
CBOMCTB Tei (KamMUIApHBIE SBJICHUS, 3aBUCHUMOCTBH JABJICHHS BO3JyXa OT €ro
o0b€Ma, TeMmmepaTypbl, CKOpPOCTH TIpoIlecCa OCTHIBAaHUS W HarpeBaHus IpHU
M3JIydEHUHU OT I[BE€Ta H3JIyYarolieil (Mmoriomamieii) MOBEPXHOCTH, CKOPOCTh
UCMApEHUST BOJBI OT TEMIEPAaTyphl JKUAKOCTH M IUIOMAAU €€ TMOBEPXHOCTH,
AJIEKTPU3AIUA TEJl U B3aUMOJCHCTBUE AIECKTPUYECKUX 3apsAJIOB, B3AaMMOJCUCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3yau3alldsl MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHuTOB,
JIEWCTBUSI MAarHUTHOTO TIOJISI Ha TIPOBOJIHUK C TOKOM, CBOWMCTBA DJIEKTPOMArHUTA,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKA): (hOPMYJIUPOBATH MPOBEPSEMBbIE
MPEANOJIOKEHUS, COOMpATh YCTAHOBKY W3 MPEIJIOKEHHOTO 000pYy/I0BaHMUS,
OMHCBIBATH XOJI OIbITA U (DOPMYJIMPOBATH BHIBOJIBI,

BBITIOJIHSATh MPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEILHONU BIIAKHOCTH
BO3/IyXa, CHJIbI TOKA, HANPSOKCHHS C WCIIOJIB30BAaHWEM aHAJIOTOBBIX NMPHOOPOB U
JATYUKOB (DU3NUYECKUX BEJIMYWH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH;

MPOBOJIUTH MCCJIEAOBAaHUE 3aBUCUMOCTH OJHOW (DU3UYECKOW BEIMYHMHBI OT
JpYyrol € HCIOJIb30BAHHEM IMPSIMbIX HU3MEPEHUN (3aBUCUMOCTH COIMPOTUBIICHUS
MPOBOJAHUKA OT €ro JUIMHBI, IUIOLIAAU IONEPEYHOTO CEUEHHS U YACIBHOTO
CONPOTUBJICHUS BEILIECTBA MPOBOIHUKA, CHJIbI TOKA, UAYIIIETO Yepe3 MPOBOJHUK, OT
HaIpPsDKEHUS Ha MPOBOAHUKE, UCCIIEI0OBAHUE TTOCIIEI0BATEILHOTO U MAPAIIICIbHOTO

COGI[I/IHCHI/Iﬁ HpOBOI[HI/IKOB): IJIaHUPOBATb UCCIICJOBAHUC, CO6I/IpaTB YCTAHOBKY U



BBITIOJIHATH U3MEPEHUs, CIeAys MPEIOKEHHOMY IIJIaHy, PUKCUPOBATH PE3YIbTAaThI
MOJTyYEHHOW 3aBUCHUMOCTH B BHJE TaONHUI] U TrpaHUKOB, MPOBOIUTH BBIBOJIBI IO
pe3yNnbTaTaM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHbIE W3MEpPEHUs (U3NYECKUX BEIMUUH (ynAeiabHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTUBJIEHHE IPOBOAHMKA, paboTa MW MOIIHOCTH
3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJenysl TMpeAO)KeHHONM WHCTPYKUMH, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI,

coOJI0/1aTh MpaBHJIa TEXHUKU O€30MaCHOCTH MpH padoTe ¢ J1abopaTOpHBIM
00opyI0BaHUEM;

XapakTepu30BaTh  NPUHLMIIBI  JCHCTBUS  M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOICTB C UCHOJIB30BAHUEM UX ONMUCAHMS (B TOM YMCIIE: CHCTEMA
OTOIICHUS IOMOB, THTPOMETP, TTapoBasi TypOUHa, aMIIepMETP, BOIBTMETP, CIETUIK
ANEKTPUUECKOW BSHEPIUM, 3JIEKTPOOCBETUTENbHbIE NPHOOpPHI, HArpeBaTelIbHbIE
ANEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE MPEAOXPAHUTEIN, IJIECKTPOMArHUT,
AJIEKTPOJIBUraTeNIb MOCTOSIHHOIO TOKa), HCIHOJB3ysl 3HAHMS O CBOMCTBax
bu3MYeCcKuX SIBICHUN U HEOOXOUMBbIE (PU3NUYECKHIE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh NPOCThIE TEXHUYECKHE YCTPOWCTBA H HM3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETP,
TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATENh BHYTPEHHETO CTOPAHUS, DJIIEKTPOCKOTI,
peocTaT), COCTaBJISATh CXEMbl AJIEKTPUYECKUX IIele C MOoCiIeA0BaTeNbHBIM U
napajuleIbHBIM COEIUHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0OO3HAYEHUS
AJIEMEHTOB 3JIEKTPUUECKUX LIETICH;

OPUBOJIUTH MPUMEPHI (HAXOIUTh HH(POPMALIUIO O TPUMEPAX ) TPAKTUUECKOTO
UCTIONb30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTICUCHUs
0e30MacHOCTH MPHU OOpalllEHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYKaroLIEN Cpeie;

OCYIIECTBIIATH MOUCK MH(pOpMaLuu pu3nYecKoro coaepxanus B Untepuere,
Ha OCHOBE MMEIOIINXCSI 3HAHUI U TTyTEM CpaBHEHUS JOMOJHUTENBHBIX HCTOUHUKOB

BBIJICIATDH I/IH(I)OpMaHI/II-O, KOTOpas sBJISACTCA HpOTI/IBOpe‘{I/IBOﬁ UK MOXET OBITh



HEJIOCTOBEPHOM;

MCIIOJIb30BaTh TPU BBITIOJHEHUHM Y4YEOHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETU
WuTepHer, BnageTy NpUEMaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
UH(pOpPMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbBIE NHCBMEHHBIE M KpPAaTKHE YCTHBIE COOOILEHUS,
0000mas MHGOPMALIMI0O U3 HECKOJIbKUX HCTOYHHKOB, B TOM YHCIE MyOJIMYHO
IIPEACTABIATH PE3YJIbTATHI IPOSKTHOM WM NCCIIE0BATEIBCKOMN NEATENBHOCTH, IIPU
TOM T'PaMOTHO HMCIIOJIb30BaTh M3YyUYEHHBIN MOHATUWHBIN ammapaT Kypca (U3HKH,
COIPOBOXK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

OpU BBINOJIHEHUU YYE€OHBIX TMPOEKTOB M HUCCIEIOBAaHUM (U3HUECKUX
IPOLECCOB  pacHpeneNsiTh O0O0s3aHHOCTH B TIpPyHle B COOTBETCTBUHM C
NOCTABJICHHBIMA 33Ja4aMH, CIEIWTh 3a BBIIOJHEHUEM IUIaHA JEUCTBUI U
KOPPEKTUPOBATH €r0, OLEHUBATh COOCTBEHHBIA BKJIAJ B JAESATEIBHOCTH TPYIIIHI,
BBICTPAMBaTh KOMMYHHMKAaTMBHOE B3aUMOJECHCTBHE, MPOSBISAL T'OTOBHOCTh
paspemarb KOHQIUKTHI.

153.6.4.3. IlpenmeTHble pe3yabTaThl OCBOCHHS TPOrpaMMbl MO (U3UKE K
KOHIly 0Oy4deHus B 9 kiacce:

[IpeameTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXaThb
c(OPMHPOBAHHOCTh Y 00YHAIOLIUXCS YMEHHIA:

UCII0JIB30BATh ITOHATUS: CUCTEMA OTCUETA, MaTepUalIbHAs TOUKa, TPACKTOPHS,
OTHOCUTEJIBHOCTh ~ MEXaHWYEeCKOro  ABWXKEHMs, jaedopmanus  (ympyrad,
IUIaCTUYECKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb U
neperpy3ku, HEHTP TAKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOTO
Tejaa, paBHOBECHE, MEXaHWYECKHE KOJeOaHWsi U BOJIHBI, 3BYK, WH(Pa3ByK U
yIIBTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JAIbHO30PKOCTb, CIIEKTPhI MCITYCKaHUS M TOIJIOMICHHUS, albda-,
OeTa- ¥ raMMa-U3JIy4eHHs, U30TOIIbI, S/IEPHAsI SHEPTEeTUKA;

paznuyaTh SABJICHHS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE NIBH)KEHHE, CBOOOJHOE MaJIeHHe

TCJI, pPaBHOMCPHOC JABHXXCHHC 110 OKPYKHOCTH, BBaI/IMO,Zlef/iCTBI/IC TCJI, pCAKTHUBHOC



JBIDKEHUE, KOJIebaTenpHOe IBMKCHHE (3aTyXal0IINe U BRIHYK/ICHHbBIE KOJIeOaHumsl),
pE30HAHC, BOJHOBOE  JBW)KCHHME, OTPaKEHUE  3BYKa, MPSAMOJIMHEHHOE
pacmpocTpaHeHHe, OTpPaKEHHWE U TPEJIOMIICHHE CBETa, IOJHOE BHYTPEHHEE
OTpakeHHE CBETA, pa3lI0KEHHE OEIIOT0 CBETA B CTIICKTP U CIOKEHHUE CIIEKTPaIbHBIX
I[BETOB, JUCIEPCUs CBETa, CCTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HUKHOBCHHE
JMHEHYATOTO CTIEKTPa M3IYYCHHS) 10 OMHMCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOIIHX JaHHOE (PU3NUECKOE SBICHNUE;

pacmo3HaBaTh  NPOSBICHWE  WM3YYCHHBIX  (U3UYECKUX  SBICHUUA B
OKpYXaromeM MHUpe (B TOM 4ucie (U3MICCKUE SBICHHS B TPHUPOJIEC: TMPWIUBHI U
OTJIUBBI, ABUKeHUE TIaHeT COTHEYHOW CHCTEMbI, PEaKTUBHOE JIB)KEHUE >KUBBIX
OpraHU3MOB, BOCHPUSITHE 3BYKOB >KHUBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHUUYECKHE
BOJIHBI, IIyHAMU, 9XO0, [IBETa TEJI, ONTUYECKUE SIBJICHUS B IPUPOIE, OMOJIOTHYECKOE
JNEHCTBUE BUIUMOTO, VIBTPA(PHOIETOBOTO W PEHTTEHOBCKOTO HW3ITyUYCHHH,
CCTECTBEHHBIN PAaJIUOAKTHBHBIA (OH, KOCMHUYECKHE Jydd, pPaJHOAKTHBHOEC
U3ITydCHUE TPUPOTHBIX MHUHEPAIOB, ACHCTBHE pPATUOAKTHBHBIX HW3Iy4YEeHUU Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1a4y B YUYEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (DU3HUECKUX SIBICHHM;

OMKCHIBATh M3YYCHHBIC CBOWCTBA TEN M (PU3MUCCKHUE SBICHUS, HUCIIOIB3YS
bu3nYecKue BENMYMHBI (CpeHSAsS W MTHOBEHHAas CKOPOCTh Tella TIpH
HEPaBHOMEPHOM JIBIKEHUHU, YCKOPEHHE, ITepeMEeIeHUe, MyTh, YIIIOBas CKOPOCTD,
CHWJIa TPEHMUsI, CHJIa YIIPYTOCTH, CHJIa TSHXKECTH, YCKOPEHUE CBOOOIHOTO MaIeHHUsI, BEC
Tela, WMITYJIbC Tella, WMIYJIbC CHJIbI, MEXaHWdeckass pabdoTa W MOIIHOCTS,
NMOTEHIIMANIbHASL DHEPTusi Tela, TMOJIHATOTO HaJl TOBEPXHOCTHIO  3EMIIH,
MOTCHITMAIBHAS JHEPTUs CXKATOW TMPYKUHBI, KWHETUYECKas DHEPIHs, IOTHAsA
MeXaHUYeCKas dHEPTHs, IEPHOJI U YacToTa KoJeOaHW, JJIMHA BOJTHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTedb MPEIOMJICHUS CPEIbl), MPHU
OMMCAHWH TIPABWJIBHO TPAKTOBATh (PU3UUYECKUN CMBICIT HCIIOJIB3YEMBIX BEIIMYUH,
o0O3HaueHUs W EeAUHUIBI (PU3WYECKUX BEIUYMH, HAXOIUTh (HOpMyIbI,
CBSI3BIBAIONIUE TAHHYIO (DU3UYECKYIO BEJIMYHMHY C IPYTMMH BEITMYUHAMU, CTPOUTH
rpaduKy U3YYECHHBIX 3aBUCUMOCTEH (PU3NYSCKUX BEIUYHH,

XapaKTCPU30BaThb CBOMCTBaA TCII, (I)I/ISI/I‘ICCKI/IC ABJIICHUA W IIPOLCCCHI,



UCIIOJIB3YSl 3aKOH COXPAaHEHUS! SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHHSI, TPUHIUI
CYTIEPIO3HIIMU CHUII, MPUHIIUI OTHOCUTENBbHOCTH [ anunes, 3akoHsl HpioTOHA, 3aK0H
COXpaHEHHUS UMITYJbCA, 3aKOHBl OTPAXCHHS M TMPEIOMJICHHUS CBETa, 3aKOHBI
COXPAHEHUs 3apsIOBOTO U MACCOBOTO YMCEN MPHU SJEPHBIX PEAKIUAX, IPU ITOM
(opMyIMpPOBATh 3aKOH U 3aIIUCHIBATh €M0 MaTEMATHUECKOE BBIPAXKECHHUE;

OOBSACHATh (U3NYECKUE TMPOIECCHl M CBOWCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalldii MPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa: BbBIABIATH
PUYUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHUE U3 2—3 TOTUYECKUX IIaroB ¢
UCIIOJIb30BaHUEM 2—3 M3YYEHHBIX CBOMCTBA (PM3MYECKUX SIBICHUM, (PU3NYECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3aaul (ONUPAIOIIKECs Ha CUCTEMY U3 2—3 ypaBHEHUM),
UCIIOJIB3YS 3aKOHBI U OPMYJIbL, CBA3BIBAIOIINE (PU3NUECKHUE BEIMYUHBI: HA OCHOBE
aHallM3a yCIIOBUS 3a7aud 3allMChIBaTh KPATKOE YCIOBHE, BBISIBIATH HEAOCTAIOIINE
VI U30BITOYHBIE JAHHBIE, BHIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE IS
pelieHusi, MPOBOAUTH pPACUEThl M OICHHWBATH PEATUCTUYHOCTH TMOJIYYCHHOTO
3Ha4YeHUs] PU3NUECKON BEINUNHBI,

pacrno3HaBaThb NpPOOJEMbI, KOTOpPblE€ MOXHO pEIIMTh TMpU I[TOMOILIU
Gu3MYECKNX  METOJOB, WCIIONB3YysS OMUCAaHWE HWCCIEOBAHMS,  BBIIACIATH
IPOBEPSIEMOE TPEANONOKEHNE, OICHUBATh MPAaBWJIBHOCTH TMOPSIIKA MPOBEICHUS
WCCJICIOBaHMSI, IPOBOAUTD BBIBOJIbI, HHTEPIPETUPOBATH PE3YyIbTaThl HAOIIOIEHUH
U OIIBITOB;

MIPOBOJUTH OMBITHI 110 HAOMIOACHUIO (PU3NYECKUX SABJICHUM WU (PU3HMUECKHUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbloTOHA, 3aKOHA COXpaHEHMs SHEPTUH,
3aBHCHMOCTh TIepHoa KoJeOaHUN MPYKUHHOTO MasTHHUKA OT MAacChl Tpy3a U
KECTKOCTU TPYXKUHBI U HE3aBHUCHUMOCTh OT aMIUIMTYABl MalbIX KOJEOaHUIA,
NPSIMOJIMHEHOE PaclpOCTpaHEHHE CBETa, Pa3lIoKeHHE OeJoro cBeTa B CIIEKT,
U3y4YE€HHE CBOMCTB M300pa)Ke€HHsI B IUIOCKOM 3€pKalie M CBOICTB H300pa’KeHUS
npeaMeTa B coOMparoliei JinH3e, HaOJoJeH!e CIUTOIIHBIX U IMHEHYaThIX CIIEKTPOB
U3ITy4CHUsI): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 HW30BITOUHOTO Habopa
00Opy/IOBaHUs, OIMUCHIBATH XOJ OIBITA U €ro pe3ylbTaThl, (opMyTUpOBaTH

BBIBO/JBI,



MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHUI0 MPSMBIX W3MEPECHHM, OMpeaesss
CpelHee 3HaueHWe M3MepseMOl BeMMUMHBI ((POKYCHOE paccTOsSHUE COOMparomieit
JIMH3BI), 000CHOBBIBATH BEIOOP CIIOcO0a M3MepeHus (M3MEepUTEITHLHOTO TprOopa);

IPOBOJUTh  HKCCIEAOBAaHUE 3aBUCUMOCTEH  (U3MYECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHHH (3aBUCHUMOCTh MYTH OT BpPEMEHU IMpHU
PAaBHOYCKOPEHHOM JIBIDKEHMHM 0€3 HadyallbHOM CKOpPOCTH, Iepuojaa KosieOaHun
MaTEeMaTUYECKOTO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKCHHS CBETa
OT yIVla MaJeHUs W Yyria MpeJoMJIeHUS OT yria TMaJieHus): IUIaHUPOBaTh
HCCIIEIOBAaHUE, CAMOCTOATEIIBHO COOMPATh YCTAHOBKY, (DUKCHUPOBAThH pE3yJbTaThl
MOJIYYCHHOUW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUJAE TaOMUI[ U TpaduKOB,
IIPOBOJIUTH BBIBOJIBI MO pe3yJIbTaTaM UCCIIEI0BAHMUS;

IIPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PU3UUECKUX BEIIMUUH (CPEHSA CKOPOCTh
U YCKOPEHHE Teja MPU PABHOYCKOPEHHOM JBUXKEHHUM, YCKOPEHHE CBOOOIHOTO
najIeHUs, )KECTKOCTh IPYKUHBI, KOADDHUITUESHT TPEHUS CKOJIbKEHUS, MEXaHIMIECKas
paboTa W MOIIHOCTh, YacTOTa M TEPUOJ KOJICOAHUN MATeMaTUYeCKOro |
MPY>KUHHOTO MasiTHUKOB, ONTUYECKAs CUJIa COOMPAIOIIEH JIMH3BI, paInOaKTUBHBIN
¢boH): TUTAHMPOBATH H3MEPEHHS, COOMpaTh IKCIEPUMEHTAIHHYI0 YCTAHOBKY H
BBITIOJTHATH U3MEPEHHUSI, CIEAYS MPEAIOKECHHOW NHCTPYKITUH, BBIYUCIISATH 3HAUYCHUE
BEJIMUMHBl M aHAJIM3UPOBATh TOJYYEHHBIE pE3yJbTaThl C YYETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

coOJI0/IaTh MpaBHia TEXHUKU O€30MacHOCTH TP paboTe ¢ J1abopaTOpHBIM
o00opy10BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKKM M3YyYEHHBIX (DUUYECKUX MOJICIICH:
MaTepuajibHas TOuka, a0COIIOTHO TBEPIOE TEJO, TOUYCYHBIM UCTOUYHUK CBETA, JIyY,
TOHKasl JIMH3a, IJIAaHETapHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOJI€JIb aTOMHOTO SIPa;

XapaKTepHU30BaTh TMPUHIMIBI  JCHCTBUS  HM3YYCHHBIX MPUOOPOB M
TEXHUYECKUX YCTPOWCTB C WCMOJIB30BAHMEM WX ONHUCaHUs (B TOM YHCIE:
CIIUAOMETP, TaTYNKU TTOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, pPaKeTa, 9X0JIOT, OUKH,
nepucKo, (hoToanmapar, ONTUIECKUE CBETOBOIbI, CIEKTPOCKOTI, JO3UMETP, KaMmepa
Bunbcona), Ucosib3ysi 3HaHHS O CBOMCTBAX (DU3NUYECKUX SIBJICHUN U HEOOXOIUMbIC

(1)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTH,



HCIIOJIb30BaTh CXEMbl U CXEMAaTHYHBIE PUCYHKHM HM3YyYEHHBIX TEXHHUYECKUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOIECCOB MpHU
peleH y4eOHO-IPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl I MOCTPOEHUS
M300paKEeHUI B IJIOCKOM 3€pKaJie U cOOMparoiei JIUH3E;

NPUBOJUTDH MPUMEPHI (HAXOIUTh HH(POPMAIIUIO O TPUMEPAX ) TPAKTUUECKOTO
UCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM >KU3HU JUIsl 0OecreyeHus
0e30MmacHOCTH TpU OOpalleHuu ¢ TIpuOOopaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHHUs! 3I0pOBbSI U COOJNIOACHHS HOPM 3KOJOTMYECKOIO IOBEACHHUS B
OKPYKaIOIIEN CpPeJIE;

OCYIIECTBIIAITh TMOUCK HHPopMmanuu B VHTepHeTe, CcaMOCTOSTENIbHO
(bopMynupysl MOUCKOBBIM 3ampOC, HAXOAUTH IYTH OINpPEAENIEHUS JOCTOBEPHOCTH
MOJIy4YeHHOW MHGOPMAIIMK HA OCHOBE HMMEIONIMXCS 3HAHUM W JOTOJHUTEIHHBIX
HMCTOYHUKOB,

MCIIOJIb30BaTh IMPHU BBINOJHEHUN YYEOHBIX 3aJaHUl HAYyYHO-TIOMYJISIPHYIO
JUTEPATYypy, CIPABOYHBIE MaTepHalbl, pecypcbl ceTtu VIHTepHeT, BIaAETh
npuéMaMyd KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpazoBaHusl MHPOPMALUU U3 OJIHOM
3HAKOBOM CHCTEMBI B JIPYTYIO;

CO37aBaTh COOCTBEHHbIE MHUCHMEHHBIE M YCTHBIE COOOIICHHMS Ha OCHOBE
uH(pOpMaAIMU U3 HECKOJBKUX MCTOYHUKOB, MYOJIMYHO MPEICTaBIATH PE3yJIbTaThl
NPOEKTHOM WM UCCJIEAOBATENIbCKOW JEATEIbHOCTH, MPU 3ITOM TIPaMOTHO
WCITIOJIb30BaTh M3YUYEHHBIN MOHSTUWHBIN anmapaTr u3y4aemMoro pasiena (GU3uKd u
COIPOBOX/IATh BBICTYIJIEHUE Mpe3eHTalMeld ¢ Y4ETOM OCOOEHHOCTEH ayJUTOPHU

oOydJarommxcs.



