153. ®epepanbHas paboyasi nporpaMma no y4eOHOMy npeaMery
«@Pu3uka» (0a30BbIii yPOBEHB).

153.1. ®enepanbHas pabouasi mporpamMma o yueoHomy npeamery «dPuznkay
(6a30BBIN ypOBeHB) (MpeaMeTHas o01acTh «ECTeCTBEHHO-HAy4YHBIE MPEAMETHD)
(masee COOTBETCTBEHHO — TIporpaMma mo ¢usuke, (u3nka) BKIIOYAET
MOSICHUTENBHYIO 3alUCKY, COJEp)KaHHe OOY4YEHUSs, IUIAHUPYEMbIe pPe3yJIbTaThl
OCBOEHUS MPOTPaAMMBI IO (PU3UKE.

153.2. [losicautenpHas 3amucka.

153.2.1. [Iporpamma 1o pu3nke Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHms
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTeNbHOW MpOrpamMMbl, NPEICTaBICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
KOHIIETIINH MIpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

153.2.2. Conepxanue  mporpaMMmbl MO0 (U3MKE  HANpaBlIeHO  Ha
dbopMUpOBaHHE  €CTECTBEHHO-HAYYHOW  TIpPaMOTHOCTH  OOydarommxcs |
OpraHM3alMi0 U3yuyeHus (PU3MKU Ha JESITeIbHOCTHON OcHOBe. B mporpamme mo
(¢u3MKe YYMUTHIBAIOTCS BO3MOXKHOCTH Y4YeOHOTro TpeaMeTa B pealu3aluu
tpedoBannii ®PI'OC OOO K MmIaHUPYEMBbIM JIUYHOCTHBIM M METalpeAMETHBIM
pe3ynpTaTaM OOydYeHHs, a TaKkKe MEXIPEIMETHBIC CBS3H €CTECTBEHHO-HAYUHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O 00ILIEr0 00pa30BaHUsl.

153.2.3. [Iporpamma 1o ¢u3MKe yCTaHABIMBAET paclpeeieHue yueOHOTo
MaTepuaiga Mo TrojamM oOydeHus (MO KiaccaM), IMpeajaraeT NpPUMEPHYIO
[OCJIEIOBATEIbHOCTh M3yYEHUSI TEM, OCHOBAaHHYI0 Ha JIOTUKE pPa3BUTHUS
MPEIMETHOTO COIEP)KaHUS U yUETEe BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIIUXCsl.

153.2.4. IIporpamma 10 (u3MKe pa3paboTaHa C TIENbI0  OKa3aHUs
METOUYECKON TIOMOIIH YUUTEI0 B CO3/IaHUU pabodeil MporpaMMebl 10 y9eOHOMY
npeIMeTy.

153.2.5. ®u3uka sBIgeTCA CUCTEMOOOPa3yIOIIUM JJIs1 ECTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, TOCKOJIBKY (PM3HUECKHUE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB
W SIBJIICHWM, H3ydaeMbIX XUMHUEH, Ouosioruei, acTpoHomMued u ¢GU3NIECKON

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



Haubosee sicHble O0Opa3lbl MPUMEHEHUS HAYyYHOTO METOZa MO3HAHUSA, TO €CTh
crioco0a MmoyueHus: JOCTOBEPHBIX 3HAaHUN O MUPE.

153.2.6. OmHa U3 THaBHBIX 3a7a4 (U3MUYECKOTO 00pa3oBaHUA B CTPYKTYpe
oOmmiero  oOpa3oBaHUsl COCTOMT B  (OPMUPOBAHUU  E€CTECTBEHHO-HAYUHOU
I'PaMOTHOCTH M UHTEpECa K HayKe y 00y4YaroImuXCs.

N3yuenne ¢u3nkn Ha YrUIyOJIEHHOM YpOBHE IMIpEANojaraer OBJaJcHHE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIIMMU €CTECTBEHHO-HAYUYHYIO
TPaMOTHOCTb:

HAYYHO OOBSCHATH SBJICHUS,

OILICHUBATh U TOHUMATh OCOOCHHOCTH HAYyYHOT'O UCCIIEIOBAHUS;

UHTEPIIPETUPOBATh JaHHBIE U HCIOJIb30BaTh HAyYHbIE JOKA3aTEIbCTBA AJIS
MOJTyYEHUS BBIBOJIOBY.

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

153.2.8. llenu uzydyenus: GpusmKu:

npuoOpeTeHue WHTEpeca W CTPeMIICHUS OOydJarommxcs K HaydHOMY
U3YYCHUIO TIPUPOIBI, PA3BUTHE WX HWHTEIJIEKTYyalbHbIX M  TBOPYECKHX
CIIOCOOHOCTEI;

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

(opMupOBaHHE HAYYHOIO MUPOBO33PEHUS KaK pe3ysbTaTa U3yYeHHUs] OCHOB
CTPOCHHMSI MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dopMupoBaHrE MPENCTABICHUA O POJIM (UMKH IS Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  TPEACTABICHUM O  BO3MOXHBIX  chepax  Oymymieit
poeCCHOHAIBHOW  JICATEILHOCTH, CBS3aHHOH ¢ (HU3MKOHM, IIOATOTOBKA K
nanbHeneMy oOy4eHHIO B 3TOM HallpaBJICHUU.

JlocTmkeHne ITHX IeNiel mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO

oO11iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONTUX 3a]1ay:



npruoOpeTeHNE 3HAHUH O TUCKPETHOM CTPOCHHUH BEIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

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

OCBOCHHME METOJOB PpEIICHUS TMPOCTEHIIMX pPacu€THhIX 3adad ¢
UCITI0JIb30BAaHUEM buznuecKux MOJIeJIeH, TBOPYECKUX u
MIPaKTUKO-OPUECHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHMI HAOIIONATh MPUPOIHBIC SIBJICHUS W BBHITIOJHSATH OIBITHI,
1abopaTopHbIe PabOTHl U SKCIEPUMEHTAIbHBIE UCCIEAOBAHUS C UCIIOIb30BaHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOCHHE TpPUEMOB PabOThl ¢ uHMOpMaIel (HU3NIECKOTO COACpIKaHUA,
BKJIIOYasT WHGOPMAIMI0O O COBPEMEHHBIX JOCTIDKCHUSX (PU3UKH, aHAIU3 U
KPUTHYECKOE OIICHHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O chepaMu MpodheCCUOHATIBHON JeSTETbHOCTU, CBI3aHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JTOCTHIKCHHSIX
bu3YeCcKo HayKH.

153.2.9. O6miee ynciio yacoB, pEeKOMEHIOBAaHHBIX JUIS M3y4YeHUs (U3UKU Ha
0a30BOM ypoBHe, — 238 "acoB: B 7 ki1acce — 68 yacoB (2 yaca B HEJIeJ0), B 8 Kilacce
— 68 yacoB (2 gaca B Heneno), B 9 kiacce — 102 yaca (3 yaca B Hefienio).

[IpeasaraeMeplil B mporpaMMe Mo (pU3MKe nepeyeHb JadopaTopHbIX padoT U
OTIBITOB SIBJISIETCS PEKOMEIOBATEIIbHBIM, YUUTEIb JCNIaeT BHIOOP MPH MPOBEIACHUU
7ab0opaToOpHbIX PabOT M OMBITOB C YYETOM HWHIMBUIYAIBbHBIX OCOOCHHOCTEH
OOy4JaromMXxcs, CHUCKa AKCIEPUMEHTAIBHBIX 3a/laHUi, MPEJIaraeMbIX B paMKax
OCHOBHOI'0 FOCYJapCTBEHHOT'0 3K3aMeHa Mo (PU3HuKe.

153.3. Conepxanue oOy4ueHus B 7 Kiacce.

153.3.1. ®usnka u e€ posib B MO3HAHUHU OKPYKAIOIIETO MUPA.

®usuka — Hayka o mpupone. ABneHus npuponasl. Ousznueckue sBICHUA:
MEXaHUYECKHE, TETUIOBbIE, DJIEKTPUUECKHUE, MATHUTHBIC, CBETOBHIE, 3BYKOBHIE.

Oduznueckre BeauunHbl. M3mepenune ¢usznueckux BennunH. duzmdeckue
npuOopsl. [lorpemHocts u3MepeHuit MexxayHapoaHasi cucTemMa eIuHHUIL.

Kak ¢usuka wu japyrue ecTeCTBEHHbIE HAyKH M3y4aloT MPUPOY.



EctecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO

BOIPOCA, BBIIBIDKCHHE THUIOTE3, SKCIIEPUMEHT TI0 TTPOBEPKE TUTIOTE3, OOBSICHEHUE

HaOmrogaemoro sipieHus. Onucanue GU3NIEeCKUX SBICHUNA C TIOMOIIBIO MOJICTICH.
153.3.1.1. JleMoHCTpaIum.

MexaHuueckue, TEIIOBbIE, YJIEKTPUUYECKHUE, MATHUTHBIC, CBETOBBIC SIBIICHUS.

duznueckre MpuOOPHl U MpoLEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM H
(G POBBIM TPUOOPOM.

153.3.1.2. JTabopaTopHbie paOOTHI U OMBITHI.

OmnpeneneHure MEHBI ISICHUS MIKAIbl U3MEPUTEIHLHOTO TTprbOopa.

N3mepenue paccTostHui.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.

Omnpenenenue pa3MepoB MabIX TeJl.

N3mepenne TemrepaTypbl MPH TIOMOIIM JKHJIKOCTHOTO TEpPMOMETpa W
JTATYNKA TEMITePaTypPhI.

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

153.3.2. [lepBoHavalIbHBIE CBEJICHUSI O CTPOCHUH BEIIECTBA.

CtpoeHue BemiecTBa: aTOMBl W MOJICGKYJBI, WX pa3Mepbl. OIBITHI,
JTIOKa3bIBAIOIIHE TUCKPETHOE CTPOSHNE BEIIECTBA.

JIBmxenne wyactul] BemiecTBa. CBs3b CKOPOCTH JIBIDKCHHSI YACTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddysus. B3anmomelcTBue dYacTuil
BEII[ECTBA: MPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSHUS BEIIECTBA: CTPOCHHUE Ta30B, KUJIKOCTEU U TBEPABIX
(KpUCTATHYECKUX) Tell. B3anMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHHUSIX MU MX aTOMHO-MOJICKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHBIX COCTOSIHUN BOJIBI.

153.3.2.1. /leMoHCTpalum.

Ha6nronenue 6poyHOBCKOTO IBHKECHHUSI.

Ha6nronenue nuddyszun.

Hab6nronenue siBieHU, 0OBSICHIIONUXCS MPUTHKEHUEM WM OTTAIKUBAHUEM

qaCTHulIl BEIICCTBA.



153.3.2.2. JIabopaTopHbie paOOTHI U OMBITHI.

OreHka mraMeTpa aToMa METOZIOM PSIIOB (C UCTIOIb30BaHneM (poTorpadmii).

OnbITel 1O HAOJIOACHUIO TETNIOBOTO PACIIUPEHHUS Ta30B.

OnpITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

153.3.3. /IpmkeHHe U B3aUMOICHCTBHUE TEIL.

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

SBneHue uwHepnuu. 3aKOH HUHEpUMH. B3auMojelcTBHE Tel Kak MpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUsA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOCTE BemecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHULE
o0BbEMa BelleCTBa.

Cuita KaK XapakTepUCTHKaA B3anMOJEUCTBUSA Tell. Cuina ynpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO AUHAMOMETpA. SIBIEHUE TATOTEHUS M CUJla
TskecTd. CHila TSDKECTH Ha Opyrux manerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE NIOKOsI. TpeHue B MPUPOJE U TEXHUKE.

153.3.3.1. JIemoHCcTpauu.

Habnronenue MexaHu4ecKoro IBM>KEHHUS Tela.

N3mepennie CKopoCTH NPSIMOJTMHENHOTO ABUKEHUSI.

HabGnronenue siBneHust HHEPIUU.

Hab6nronenue n3MeHeHnsi CKOpoCTH MPU B3aUMOICHCTBUU TEll.

CpaBHeHHE Macc 10 B3aUMOJICUCTBUIO TE.

CrioxeHune CHil, HallpaBJICHHBIX IO OJTHOW MPSMOM.

153.3.3.2. JIabopaTopHbie paOOTHI U OTIBITHI.

OrnpeneneHrue CKOPOCTH PAaBHOMEPHOTO JIBMKEHUsS (IIapUKa B KHIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOMIISL M TaK Jiajee).

Omnpenenenue cpenHell CKOPOCTH CKOJBKEHUs Opycka WIM MIapuka 10
HAKJIOHHOM TUIOCKOCTH.

Onpenenenre MIOTHOCTH TBEPIOTO Tea.

OnbIThl, JIEMOHCTPUPYIOUIUME 3aBUCHUMOCTh pacTsbKeHUs (aedopMaiiun)



NPY>KUHBI OT MPUII0KEHHOM CHUIIBL.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHHUSI CKOJIBKEHUS OT Beca
TEJIa U XapaKTepa CONPUKACAIOIINXCS IIOBEPXHOCTEN.

153.3.4. JlaBieHue TBEPABIX TEII, KUIKOCTCH U ra30B.

Hanenue. CriocoObl YMEHbIIICHUS U YBEJIMUEHUs JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temmeparyphl. llepenaya naBieHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH I[lackansa. IIHeBmaTumyeckue
MaIIuHbI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TayOuHBI. [mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdepa 3emiu u armocepHoe naBiaeHue. [IpuyuHbI CylecTBOBaHUS
BO3yIIHONU 000s0uku 3emiu. OmnbiT Toppuuennmu. M3mepenue armocdepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHnss aTMOC(EPHOTO TABJICHHUS.

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

153.3.4.1. /leMoHCTpaIum.

3aBUCUMOCTbH JABJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaya naBneHus KUAKOCTBIO U Ta30M.

Coobmraroiuecs: CoOCy/bl.

I'mapaBnnueckunii mpecc.

[IposiBneHue neicTBUS aTMOCPEPHOTO ABICHUS.

3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI OT 00bEMA MOTPYKEHHOM YacTh Tena U
MJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKMBAIOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus Tel: TUIABAHUE WM MOTPYKEHUE TENl B 3aBUCUMOCTH OT
COOTHOIIIEHUSI TUIOTHOCTEH TeJa U KUJIKOCTH.

153.3.4.2. JIabopaTopHbie paOOTHI U OTIBITHI.

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

OnpeneneHne BHITAUIKABAIONIEN CUJIIBI, IEMCTBYIONIEH HA TEJIO, TOTPYKEHHOE

B JKUJIKOCTb.



[IpoBepka HE3aBUCUMOCTH BBITAIKABAIOIIEH CUIIbL, IEMCTBYIOLIEH HA TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKHUBAIOIIEH  CHIIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B )KUIKOCTh YacCTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoncTpynpoBaHne apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U ONPEAECIICHUE
€€ rpy30I0AbEMHOCTH.

153.3.5. PaboTa 1 MOIIHOCTb. DHEPTHS.

Mexanuueckast padota. MOIIHOCTb.

[IpocThie MeXaHWU3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBuiio
paBHOBecus pbiyara. [IpumeHeHue npaBusiia paBHOBECHs phluara K 0JI0Ky. «30J10TOe
npaBuiio» mexanuku. Koadduiument nonesnoro aeiicteus (nanee — KI1J[) mpocTeix
MexaHu3MOB. [IpocTeie MexaHU3MBI B OBITY U TEXHUKE.

Mexannueckas osHeprusa. KuHeTndeckas W TMOTEHUUAIbHASA JHEPTUSL.
[IpeBpaiieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHHKE.

153.3.5.1. /leMoHcTpanum.

[TpuMepbl TPOCTHIX MEXAHU3MOB.

153.3.5.2. JIabopaTopHbie paOOTHI U OTIBITHI.

Onpenenenue pabOThl CUIIBI TPEHUS NP PABHOMEPHOM JIBMXKEHUU TeJia 1O
TOPU30HTAIBHOM ITOBEPXHOCTH.

HccnenoBanue ycinoBuid paBHOBECHUS pblyara.

N3mepenune KIIJ] HakIIOHHOM TIIIOCKOCTH.

N3yueHune 3akoHa COXpaHEHUSI MEXaHUYECKON SHEPTHM.

153.4. Conepxanue ooy4ueHus B § Kiacce.

153.4.1. TenoBbIC SIBICHUS.

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

Mopgenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.

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



TBEPABIX TEJI HA OCHOBE IIOJIOKEHUI MOJIEKYJIIPHO-KUHETUYECKON TEOpUHU.
CMaurBaHKe U KaOWUISIpHBIE sBJIEHMS. TerIoBoe pacuIMpeHne U CKaTue.

Temneparypa. CBsi3b TeMImeparypbl CO CKOPOCTBIO TEIUIOBOIO JBHKEHUS
yactull. Buytpenusas osHeprus. CnocoObl HM3MEHEHHUs BHYTPEHHEH DSHEpruu:
TeIIonepeaya u coBeplieHre padoTel. Bubl Temionepenayu: TemionpoBOIHOCTD,
KOHBEKIIUS, U3IIyUEHUE.

KonuyecTBo TemnoTel. YaenbHasl TEIIOEMKOCTh BEIIECTBA. TeMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBoro Oamanca. [lmaBneHue wu
OTBEPJICBAHME KPUCTAUIMYECKHX BEHIECTB. YJelbHass TEIUJIOTa IUJIaBJICHUS.
[TapooOpazoBanue u konzaeHcamnus. Mcmapenue. Kumenwe. YnenbHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHUS OT aTMOC(HEPHOro
JABJICHUS.

BnaxuocTts Bo3myxa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Ipunuunel pabotsl TeruioBbix nBurareneil KIIJ[ TeroBoro nsuratens.
TennoBsle ABUTaTENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHMS U IIPEBPALIEHUS SHEPTUHU B TEIJIOBBIX IIPOLIECCAX.

153.4.1.1. JIleMoHCTpaIwm.

HaOnronenune OpoyHOBCKOTO ABUKEHUSI.

Habmonenue nuddysumn.

Habmronenue sBIeHU CMauMBaHKS U KalMILIIPHBIX SBJICHUM.

HabutoieHue TernnoBoro pacimpeHust Ted.

W3MmeHeHre naBieHMs ra3a Npu HW3MEHEHHH 00bEMa M HarpeBaHUM WIU
OXJIQXICHUU.

[IpaBuna uzaMepeHus: TeMIepaTyphl.

Bune! Termonepenaun.

OxnakieHue Ipy COBEPUICHUH PabOThI.

Harpesanue npu coBepuieHHH padOThl BHEITHUMH CUJIAMH.

CpaBHEHHE TEINIOEMKOCTEN Pa3IMYHbIX BEILIECTB.

Habmronenne xuneuus.

Ha6nronenue nocTosiHCTBA TeMIIepaTyphl P MJIaBJIECHUU.



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
TBEPJBIX TEIL.

Omnpenenenre AaBjIeHUS BO3ayXa B Oa/UIOHE IIMPHUIIA.

OnbIThI, TEMOHCTPUPYIOIIKE 3aBUCUMOCThD JIaBJIEHUS BO3yXa OT €ro 00bEmMa
Y HarpeBaHUs WM OXJIaKICHUSI.

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

HaGnronenue wu3MeHeHHMs BHYTPEHHEW OHEpruM Tella B Pe3ylibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue sBIeHUS TEIJIOOOMEHA TMPU CMEIIUBAHUUA XOJOAHOW U
rOpsiYEr BOJIBL.

Omnpenenenre KOJIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJION MpH TETIO0OMEHE
C HArpEThIM METAJUIMYECKUM LIMJIUHAPOM.

Ornpenenenue yaenbHON TETUIOEMKOCTH BEIIECTBA.

UccnenoBanue mpouecca UCIapeHusl.

Ornpenenenne OTHOCUTEIBHOM BIIAXKHOCTH BO3AYXa.

Onpenenenue yAaenbHOM TEMIOTHI MJIABJICHUS JIbJA.

153.4.2. DnekTpruuecKre U MarHUTHBIC SIBJICHUS.

OnekTpuzanus Ten. JI[Ba poma sIeKTpUUECKUX 3apsaoB. B3ammojelcTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSTHUSI MEXKAY TEJIaMH).

OnekTpuueckoe nosie. HanpsxéHHOCTh anekTpuyeckoro nois. IIpunuun
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTprudeckux 3apsgoB. DJIEMEHTAPHBIN AJIEKTPUUYECKUI 3apsi.
Crpoenune aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCJIOBUSA CYIIECTBOBAHMUS BJIEKTPUUYECKOTO TOKA.



WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA 3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuia Toka. OJNEKTPUYECKOE  HANpPsLKEHHE.
ConpoTHuBiE€HUE TPOBOJHMKA. Y ACIBHOE COMPOTHUBIICHHE BeliecTBa. 3akoH Oma
JJ1s1 ydacTka 1nenu. [locinegoBarenbHoe U MapajuiesIbHOE COSTMHEHHUE MPOBOIHUKOB.

PaGora u MoOIIHOCTH 3JEeKTpUYEeCKOro Toka. 3akoH J[xoymns—JleHma.
DneKTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[TocTossHHBIE  MarHuThl.  B3auMoOIeHMCTBHE  MOCTOSIHHBIX ~ MAarHHUTOB.
MaruauTtHoe nosie. MarHutHoe mnoJjie 3eMJIM U €ro 3Ha4€HUe ISl )KU3HU Ha 3eMlie.
OmnbiT  Opcrena. MarHuTHoe TIoJ€  JJIEKTpUYecKoro Toka. IIpumeHnenue
3JIEKTPOMArHMTOB B TEXHUKE. J[efiCTBME MAarHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DIIEKTPOABUTATENL TMOCTOSTHHOTO TOKa. VCMONb30BaHUE 3JEKTPOJBUTATENCH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Onbitel Dapanes. SABnenune snekTpomMariuTHON nHAYKIMU. [IpaBuiio Jlenna.
DIEeKTpOoreHepaTop. Cnoco0b1 MOTy4YCHUS AIEKTPUYECKOU SHEPIHUHU.
DIIEeKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HCTOUYHHUKAX YHEPTUH.

153.4.2.1. lemoHcTpanum.

DIIeKTpU3aLUS TEIL.

JIBa poJia 3NIEKTPUUYECKUX 3apsS0B U B3AMMOJCHCTBUE 3aPSKEHHBIX TEI.

Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.

DJIeKTpocTaTU4eCcKasi MHAYKIIUS.

3aKOH COXpAHEHUS DJICKTPUUECKUX 3aPsiJIOB.

[TpoBOHUKY U TUDIICKTPUKH.

MoaenupoBaHre CUIOBBIX JINHUW SJIEKTPUUECKOTO TOJIA.

M cTouyHMKM TTOCTOSTHHOTO TOKA.

JIeWCTBHS DIEKTPUIECKOTO TOKA.

DIIEKTPUYECKUM TOK B 5KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenune cuibl Toka aMIepMETPOM.

N3MepeHne 35eKTprUIeCKOTrO HANPSKEHUS BOJIBTMETPOM.



Peocrar u marasuH CONpOTUBIIEHUN.

BzaumojelicTBre MOCTOSSHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOXKHOCTHU Pa3JIeNICHUsI MOJIOCOB MarHuTa.

MoenupoBaHr€ MarHUTHBIX MOJIEH OCTOSIHHBIX MAarHUTOB.

OnbIT Dpcrena.

MarauTHoe 1oJie ToKa. DJIeKTPOMAarHuT.

JleliCTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENh MOCTOSTHHOTO TOKA.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON UHIYKIIUH.

OmnbiTel Dapanes.

3aBUCUMOCTh HANpaBJICHUS MHAYKIIMOHHOTO TOKAa OT YCJIOBHUM €ro
BO3HUKHOBCHHSI.

DJIEKTpOreHepaTop NOCTOSHHOTO TOKA.

153.4.2.2. JTabopaTopHbie paOOTHI U OMBITHI.

OnbITel 1O  HAOMIOJCHUIO DJEKTpU3ALMU Tl MHAYKIUEHW U TpHU
COIIPUKOCHOBEHUH.

HccnenoBanue JEUCTBUS DJICKTPUUECKOTO TIOJS HA MPOBOJHUKH U
JIARJICKTPUKHU.

COopka u npoBepka pabOThI JJIEKTPUUECKOMN LIETTH MOCTOSIHHOTO TOKA.

N3mepeHue u peryimpoBaHue CUJIbI TOKA.

N3Mepenne u peryaupoBaHue HaNpsIKEHUS.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA, HUAYIIETO Yepe3 PE3UCTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD AJIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJAHUKA OT €ro JIJTMHBI, IUIOMIAIU MTONIEPEYHOT0 CEYEHUS U MaTepHaa.

[IpoBepka mpaBuia CIOXKEHUS HANPSKCHUN MNpU  TMOCIEA0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBuiia [jis8 CHJIBI TOKAa NpPU TApaAJICTbHOM COCIUHEHUHU
PE3UCTOPOB.

Onpenenenue padoThl AIEKTPUUECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.

OHpe)IC.HCHI/IC MOIIHOCTH 3JICKTPUYICCKOI'O TOKaA, BBIJICIISIEMOM Ha pE3UCTOPEC.



HccnenoBanne 3aBUCUMOCTM CWJIBI TOKA, WAYIIETO Ye€pe3 JaMIIO4Ky, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenue KIIJ{ HarpeBaTesns.

HccnenoBanne MarHUTHOTO B3aUMOJICUCTBUS IOCTOSIHHBIX MAarHUTOB.

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

HccnenoBanne nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, TEMOHCTPUPYIOIINUE 3aBUCUMOCTh CUJIbI B3aUMOJICUCTBUSL KaTYILIKU
C TOKOM M MarHuTa OT CUJIbl TOKAa U HAIIPaBJIECHUs TOKA B KaTYIIIKE.

N3ydenne neicTBUsI MAarHUTHOTO MO HA TPOBOJHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl JIEKTPOIBUTATEINS.

N3mepenune KII/] anexkTpoaBUraTeIbHON yCTaHOBKHU.

OneITbl O  UCCICIOBAHUIO SIBIICHUS JJICKTPOMArHUTHOW HMHAYKIHU:
VCCIIEOBAaHNE N3MEHEHUM 3HAYEHUS Y HAIIPABIICHUS MHAYKIIHOHHOIO TOKA.

153.5. Conepxanue oOydeHwus B 9 kiacce.

153.5.1. MexaHnuueckue sBJICHUS.

Mexannueckoe JBHkeHHE. MarepuanbHas Touka. (Cucrema otcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKEHHH.

Yckopenue. PaBHOyckopeHHOe MpsiMOJiMHEHOe JBuxkeHHe. CBoOOaHOE
najenue. OnbiThl ["anumes.

PaBHOMepHOE nBHXKEHHE MO OKpyx)HOcTU. [lepuon u yactota oOpalieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHUE.

IIepssIii 3akoH HetoToHa. Bropoi 3akon Herotona. Tpernii 3akon HerotoHa.
[IpyHIMN CyNIepIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujla TPEHUS CKOJIbKEHUS, CUla
TPEHUSI IOKOSI, APYTUE BUJIBI TPEHUSI.

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

HesecoMocTs 1 nmeperpysku.



PaBHOBecue maTepuanbHON TOUKH. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. U3menenne nmiynbca. Mmnyibe cuiibl. 3aKOH COXPaHEHHUS
uMITyJbca. PeakTUBHOE JBUKEHUE.

Mexannyeckass pabora U MOIIHOCTh. PaboTa cui TsKecTH, YIpPYrocTw,
TpeHust. CBs3b d3Hepruu U padotel. [loTeH1nanbHAas SHEPTHs Tena, MOJHATOrO Hajl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus cxxaTon npykuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPIruH. 3aKOH COXPAaHEHHSI MEXaHWYECKOU
DHEPI'UH.

153.5.1.1. JleMoHCcTpaIum.

HabntoieHne MexaHMYecKOro JIBMKEHHS Tella OTHOCHUTEIbHO Pa3HbIX TEJ
OTCUETA.

CpaBHeHrE IIyTEM W TPACKTOPUM JBWXKEHHS OIJHOTO M TOrO JK€ Tela
OTHOCHUTENIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne cKkOpOCTH U YCKOPEHHS IPSIMOJIMHENHOTO JIBHKCHUS.

HccnenoBanne npu3HaKkoOB PaBHOYCKOPEHHOI'O IBUKECHUS.

HabGutoieHne 1BMKEHUs Tella 0 OKPYKHOCTH.

Habnronenne MexaHW4yecKuX SIBICHUHM, MPOUCXOISAIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHUS TEJIa OT MACChl TEJIA U IEUCTBYIOIIEH HA HETO CUJIBI.

Hab6nronenue paBeHCTBA CHIT IPU B3aUMOJICHCTBHUH TEII.

N3meHnenue Beca Tesa pu yCKOPEHHOM JBHKEHUM.

Ileperaua uMmysnbsca npy B3anMOJECUCTBUU TE.

[IpeoOpazoBaHus SHEPTUM NPU B3aUMOICUCTBUU TEJl.

CoxpaHeHne UMITyJIbCca PHU HEYTIPYTOM B3aUMOJECHCTBHH.

CoxpaHeHHe UMITyJIbCca ITPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

Habuoienue peakTUBHOTO ABMXKECHUS.

CoxpaHeHre MEXaHMUECKON SHEPTHU MTPU CBOOOTHOM IMaJICHHUH.

CoxpaHeHrne MEXaHWYECKOW SHEPruu MpPU ABWKECHHUM TEa MOJ JACHCTBUEM

PYKUHBI.



153.5.1.2. JTabopaTopHbie paOOTHI U OMBITHI.

KoHcTpynpoBaHue Tpakra s pasroHa W JaldbHEHIIEro PaBHOMEPHOIO
JBUKEHUS [IAPUKA WIH TEJIEKKU.

Omnpenenenue cpeaHel CKOPOCTU CKOJIbKEHUS Opycka WU JBUKEHUS
HIapyKa IO HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHsI Tella IMPU PABHOYCKOPEHHOM JIBUKEHUU 10
HAKJIOHHOU IUTOCKOCTH.

HccnegoBanue 3aBUCUMOCTH IYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka runoTe3bl: eciiu Mpy paBHOYCKOPEHHOM JIBHXKEHUHU 0€3 HauaIbHOM
CKOPOCTH IIyTM OTHOCSITCS KaK psi HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

HccnegoBanne 3aBUCHUMOCTA  CUJIBI  TPEHUS CKOJBXEHHS OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

Onpenenenue kodPphuiieHTa TPEHUST CKOJIbKECHHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Onpenenenre pabOThl CHIIBI TPEHUSI IPU PAaBHOMEPHOM JBMKEHHUM Tela I10
TOPU30HTAJIBLHON MOBEPXHOCTH.

Onpenenenue pabOThl CWJIBL  YNPYTOCTH TpU  MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yuyeHue 3aK0HAa COXPaHEHUs SHEPTHH.

153.5.2. Mexanudeckue KojaeOaHus ¥ BOJHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPUO/,
4acToTa, aMIUINTya. MateMaTnuecKuil U NpyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETHLHOM JIBHXKEHHH.

3aryxatouue — kosneOaHug.  BolHykIeHHble — koneOanusa.  Pe3oHaHc.
Mexanuueckue BosiHBI. (CBoiicTBa MeXaHMYECKUMX BOJH. IIpojonbHble U
NOMNEpeYHble  BOJHBI. [[MMHA BOJHBI M CKOPOCTh €€ pacHpoOCTpaHEHUS.
MexaHu4ecKkue BOJIHBI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa M BbicoTa TOHA. OTpaxeHue 3Byka. MHdpa3Byk u

yIIbTPa3BYK.



153.5.2.1. JlemoHCTpanuu.

HaGnronenue konebaHuii Tel TOM MEUCTBHEM CHIIBI TSOKECTH W CHIIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabGnronenue BoIHYKIEHHBIX KOJIEOAHHM U pe30HaHca.

PacnipocTpanenue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).

Habmoienue 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUYECKHU PE30OHAHC.

153.5.2.2. JTabopaTopHbie paOOTHI U OMBITHI.

Omnpenenenre 4acTOThI U MepUoia KoJieOaHUN MaTEMaTHYECKOTO MasITHUKA.

Omnpenenenre 4acTOThI U epUoa KoJieOaHUN PYKUHHOTO MasiTHUKA

WccnenoBanue 3aBUCUMOCTH TEepUO/ia KOJeOaHUN TOJIBEIICHHOTO K HHUTH
rpy3a OT IJIMHBI HUTH.

UccnenoBanue 3aBUCUMOCTH TIeproa KoJIeOaHU MPYKUHHOTO MasiTHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCHMOCTH IE€pUOJa KOJIeOaHUW Tpy3a, MOJABEIICHHOTO K
HUTHU, OT MAcCChl Ipy3a.

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

N3mepenne yckopeHus CBOOOIHOTO NaJeHUSI.

153.5.3. DeKTpOMarHuTHOE T0JI€ U AIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  MoOJie.  DJEKTpOMarHuTHele  BOJHBL.  CBOMCTBa
AJEKTPOMAarHuTHeIX BOJH. [llkama siexkTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DIJIeKTpOMarHuTHas npupojia ceera. CKoOpocTh cBeTa. BomHOBBIE CBOMCTBA
CBETa.

153.5.3.1. /leMoHcTpammm.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

BonHoBEIE CBOMCTBA CBETA.

153.5.3.2. JIabopatopHbie paOOThI U OMBITHI.

HSy‘ICHI/IC CBOICTB QJICKTPOMArduTHBIX BOJIH C ITOMOIIBIO MOOMJILHOTO



TenedoHa.

153.5.4. CBeToBEBIC SBIICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — cBera.  lIpsamonuHerHoe
pacnpoctpanenue ceta. 3atMeHust ConHua u Jlynel. Otpaxkenne ceta. [Lockoe
3epKajo. 3aKOH OTPaKEHHUs CBETA.

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

Jluaza. Xox umydeir B smH3e. OnrTudeckas cucrema (Qortoarnmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrhueckas cucrtema. bin3opykocTs U
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. Ombitel Hbiorona. CroxeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cera.

153.5.4.1. JleMoHCTpamwm.

[IpssMmonuHEHOE PacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n300paXkeHUi B IMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue cpera.

OnTtuyeckuii CBETOBO/I.

Xon nyyei B coOuparoleit JImH3e.

XoJ1 Ty4el B pacCEerBArOIIECH JIMH3E.

[Toy4yenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

[Tpuntun aeiicTBus horoanmnapara, MUKpOCKOIIA U TEJIECKOTA.

Mopens rnasa.

Pasnoxenue 6enoro cBera B CIEKTp.

[Tonyuenue 6ey10ro cBeTa MpH CIOKEHUU CBETA PA3HBIX 1[BETOB.

153.5.4.2. JIabopaTopHbie paOOTHI U OTIBITHI.

Uccnenoanne 3aBUCUMOCTH yIJla OTPaXEHUsT CBETOBOTO Jy4ya OT Yrjia
naJICHUs.

N3ydeHune xapakTepuCcTUK U300pakeHUs MPeMeTa B TNIOCKOM 3epKaJie.

HccnenoBanue 3aBUCHUMOCTH yriia npeJaoMIICHUS CBETOBOI'O Jiyda OT YIJla



MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

[Tomy4yenune n300paXkeHN ¢ TOMOIIBI0 COOUPAFOIICH JIMH3HI.

Omnpenenenre (OKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAOIICH
JIMH3BI.

OnBITHI 1O Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OnpIThl MO BOCHPUATHIO I[BETA MPEIMETOB MpPU WX HAOIIOACHUM Yepe3
I[BETOBBIC (DPUIIBTPHI.

153.5.5. KBaHTOBBIC SIBIICHHUSI.

Omneitel Pezepdopaa n minanerapHas mozaenb atroma. Mogens aroma bopa.
Hcnyckanue u noriolieHure ceeta atoMoM. KBanTtel. JInHeuaTbie CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, Oeta- U raMma-uzinydeHusi. CTpoeHue aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. MW3orombl. PannoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SEP.

SAnepHbie peakuuu. 3aKOHBI COXPAHEHHUS 3apsIOBOIO M MaCcCOBOTO YHCE.
DOHeprusi CBsI3M aTOMHBIX sjaep. CBs3b Maccel M dHepruu. Peakuum cuHTe3a U
nenenud saep. Ucrounuku saeprun CostHIla U 3BE3I.

Anepnas sHepretvka. JIeHCTBUS pAaIMOAKTUBHBIX HU3JIYYEHUN Ha IKUBbBIC
OpTaHU3MBI.

153.5.5.1. JlemoHcTpamuu.

CrexTpbl U3Ty4eHUS U MOTJIOMIEHUS.

CnexTpbl pa3IMvHbIX Ta30B.

CnekTp Bogopo/ia.

Ha6nronenue tpekoB B kamepe Buinibcona.

Pabora cuérunka HOHU3UPYIOUIUX U3JTYyYEHUH.

Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

153.5.5.2. JIabopaTopHbie paOOTHI U OTIBITHI.

Ha6nrofeHue CrutoniHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUCHHUS.

UccnenoBanne TPEeKOB: U3MEPEHUE SHEPTUU YACTHUIBI 10 TOPMO3HOMY ITyTH
(o dhoTtorpadusam).

N3mepenue paanoakTUBHOTO oHAa.

153.5.6. IToBTOpUTENHHO-0000IIAIONTUN MOTYIb.



[ToBTOpHTENTHEHO-0000MMIAIOIINI MOAYJTh TIPETHA3ZHAYCH JIJISi CUCTEMATHU3AITUN
1 0000IIIeHNS TPEAMETHOTO COACPKAHUS U OIBITA IEATEITLHOCTH, MPUOOPETEHHOTO
Py M3YYCHUH BCETO Kypca (PU3HWKH, a TakKe I MOATOTOBKA K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMeHY Mo (U3HKEe Il 00y4yaroluXcs, BHIOPABIIMX 3TOT
y4eOHBIN TpeIMET.

[Ipu U3yyeHnr TaHHOTO MOJYJIS PEANTU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATETLHOCTH, HA OCHOBE KOTOPBIX 00€CIIEUMBACTCS AOCTKEHUE MPEAMETHBIX H
METaNpeAMETHBIX  IUIAHUPYEMBIX  pE3yJIbTaTOB  oOydeHus, GopMHUpYeTCs
€CTECTBEHHO-HAY4YHasl TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB WCCJICIOBAHMS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJICHUE YMEHUAMH OOBACHATH (pu3myeckue
SBJICHUS, TPUMEHSS TIOJyYCHHbIE 3HAHUA, pelaTh 3aJaud, B TOM YHCIIE
KaueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMNIMATBEHO IEATENLHOCTHBIN XapaKTep NAHHOIO MOAYJISA pPEeaau3yeTcs
32 CY4ET TOrO, 9YTO OOYyYaIOIIHECs BBIMOJHIIOT 3aJaHUs, B KOTOPBIX UM
npeIaraeTcs:

HAa OCHOBE TIOJYYECHHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBICHATH
dbusndecKkue SBICHUS B OKPY>KAOIIEH MPUPO/IE U TTOBCEAHEBHOM JKU3HU;

HCITOJTh30BaTh HAYYHBIE METOIBI UCCIICIOBAHUS (PHU3NUECKUX SBICHUH, B TOM
YUCIIe IS IPOBEPKH TUIIOTE3 U TIOJTYYCHHS TEOPETUICCKUX BBIBOJIOB;

OOBSCHSATH HAyYHBIE OCHOBBI HAMOOJIEE BAKHBIX TOCTHKCHUN COBPEMEHHBIX
TEXHOJIOTU, HAPUMEpP, MTPAKTUIECKOTO HCIIOIb30BAHUS PA3IUYHBIX UCTOYHUKOB
HPHEPTrUM Ha OCHOBE 3aKOHA TMPEBPAICHUS] U COXPAHECHUSI BCEX M3BECTHBHIX BHUIOB
HHEPTUHU.

Kaxxmas w®3 TeM JaHHOTO MOJIYJS BKJIIOYAET JKCIIEPUMEHTAIbHOE
UCClIeIoOBaHNE 0000MIaroero xapakrepa. Moaynb 3aBEpIIAETCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 0Opa3oBaHUsI.

153.6. Ilmanupyembie pe3yabTaThl OCBOCHUS (PU3nKH (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 pesynbrare uszydyeHus (pU3MKM Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHust y oOydaromerocsi OyayT copMupoBaHbI CISAYIOMNUE TUIHOCTHBIC
pe3yNbTaThl B YACTH:

1) maTpUOTHYECKOTO BOCIIUTAHHUS:

NpOSIBIICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM
buznIeCKOi HAyKH;

[IEHHOCTHOE OTHOIIEHHE K TOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) TPaKAAHCKOTO M JYXOBHO-HPABCTBEHHOTO BOCITUTAHWSL:

TOTOBHOCTH K aKTUBHOMY YYacTHUIO B 00OCYXICHUU OOIECTBEHHO-3HAYUMBIX
U 3TUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHUEM ITOCTIKEHUH
busuKy;

OCO3HaHWE BAXKHOCTU MOPAJIHHO-ITUYECKUX MPUHIIMIIOB B JEATEIHLHOCTH
Y4EHOTO;

3) 3CTETUYECKOIO BOCIIUTAHUL:

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

4) NICHHOCTH HAy4YHOTO TIO3HAHUS:

OCO3HaHWE IEHHOCTH (U3UUECKON HAyKM KaK MOIIHOTO HWHCTPyMEHTa
MO3HAHUS MHpPA, OCHOBBI DPAa3BUTUS TEXHOJIOTMH, BAaXHEWIIEW COCTaBIISIOLIEH
KYJIbTYPBHI,

pa3BUTHE HAYYHOMW IF0O03HATENLHOCTH, MHTEpEca K HCCIEI0BATEIbCKOM
NEeSATEeTbHOCTH;

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

OCO3HaHWE IIEHHOCTU Oe30macHoro o0pa3a KU3HM B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHpE, BAXKHOCTH TpaBUi OE30MacCHOTO TOBEIEHUS Ha
TpaHCIIOPTE, Ha JOpPOTax, C OJIIEKTPUYECKHUM U TEIUIOBBIM OOOpYIOBaHHUEM B
JIOMAITHUX yCIIOBUSX;

c(hOpPMHUPOBAHHOCTh HaBBIKA pPEQIICKCHU, TMPU3HAHUE CBOETO IIpaBa Ha
OIIMOKY M TaKOTO e MpaBa y APYroro 4eJoBeKa;

6) TpyI0BOT0 BOCIIUTAHUS:

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



ceMbH, 00pa3oBaTeNbHONM OpraHM3allM, HACEJICHHOTO IYHKTa,
POTHOTO Kpasi) TEXHOJOTHYECKOW U COIMAIbHOM HAmpaBiIeHHOCTH,
TpeOyIOMIMX B TOM YHCIIE U PU3NIECKUX 3HAHUA;

MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MpodecCuid, CBSI3aHHBIX ¢ (PU3UKOM;

8) 3KOJIOrMYeCKOro BOCIIMTAHUS:

OpUEHTallMd Ha MpPUMEHEeHHE (U3MYECKUX 3HAHWM JUIsl pEelIeHHs 3a7ad B
00J1acTH OKpY’KaIoIIEeH cpe/ibl, INTAHUPOBAHMSI TOCTYIIKOB U OLEHKH X BO3MOMXHBIX
MOCJIEICTBUN SISl OKPY>KarOLIEN Cpeibl;

OCO3HaHUE TJI00ATBPHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed ux
pelieHus;

9) amanTanMi K HW3MEHSIONIMMCS YCJIOBUSAM COLMAIBHON W TMPHUPOIHON

Cpenbl:

NOTPEOHOCTh, BO B3aMMOJCHCTBUM TIPHU BBIIIOJIHEHUW WCCICNOBAHUN U
MPOEKTOB (PU3UUECKON HAMIPABICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSAM JPYTUX;

MOBBIIIICHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
NESITEIIbHOCTb;

noTpeOHOCTh B ((OPMUPOBAHUM HOBBIX 3HAHUMU, B TOM Yuciie (OPMYIUPOBATH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX 0OBEKTAX U SIBJICHUSIX;

OCO3HaHHWe Ae(PHUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00IacTh
busuKy;

IUTAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHUH HOBBIX (HU3HUECKUX
3HAHUU;

CTPEMJICHHE aHAIM3UPOBATH U BBISABIISITH B3aAUMOCBSI3H ITPUPOJIBI, OOIIECTBA U
HKOHOMHUKH, B TOM YHCJIE C UCTIOIh30BaHNUEM (PH3UUECKUX 3HAHUMH;

OILICHKAa CBOUX JEHUCTBUM C YYETOM BIIMSHUS HA OKPYXAIOUIYIO Cpemy,
BO3MOJKHBIX TJIO0ATBHBIX TIOCTIEICTBUN.

153.6.3. B pesynbpraTe u3ydeHus (U3NKA HAa yYpPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOyuaromerocss OyayT chHOpMUPOBaHBI METaNpeIMETHBIC
pPE3yNbTaThl, BKIFOYAIOIINE MTO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC EHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4COHBIC  JICHCTBHUS,  PETYJISTUBHBIC

YHUBEpCalbHbIE YUeOHbIE IEUCTBUS.



153.6.3.1. OBnanenue yHUBEpPCAIbHBIMH Y4YEOHBIMH IO3HABATEIbHBIMU
JICVCTBUSIMU:

1) 6a30BbI€ JIOTHUYECKHE ICHUCTBUS:

BBISIBIISITH M XapaKTepU30BaTh CYIIECTBEHHbIE TMPU3HAKU OOBEKTOB
(sBIIEHUM );

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKALUKU, OCHOBAHUS IS
000OIICHHS U CPaBHEHHS,;

BBISIBJISITH 3AaKOHOMEPHOCTH U MPOTHUBOPEUHUSI B pacCMAaTPUBAEMBIX (pakTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;

BBISIBJISITh MPUYUHHO-CIICJICTBEHHBIEC CBSI3U TMPU HM3yUYCHUHM (HU3HUECKUX
SBJICHUN M MPOILIECCOB, MPOBOJAUTH BBIBOJBI C HCIIOJI30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHM, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(hU3UYECKUX BEJINYNH;

CaMOCTOSTENIbHO BbIOMPATh CrOco0 pereHus: yueOHoi (u3nuecKon 3aaadu
(cpaBHEHHME HECKOJIbKMX BAPUAHTOB PEIIECHHUS, BHIOOpP HaubOoJee MOAXOSLIErO C
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

2) 6a30BBIE UCCIIEIOBATENBCKUE JCHCTBUS:

MCIIOJIb30BaTh BOMPOCH! KaK MUCCIEI0BATEIbCKIIT HHCTPYMEHT TIO3HAHMS,

MPOBOANTH MO CaMOCTOSITEIBHO COCTaBJICHHOMY IIJIaHY OTBIT, HECIOKHBIN
(bU3UYECKUIl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3UUECKOTO SBICHUS;

OLICHMBATh HA IPUMEHUMOCTD U IOCTOBEPHOCTH HH(OPMALIMIO, TIOTYYEHHYIO
B XOJI€ MCCJIEI0BAHUS WIN SKCIIEPUMEHTA;

CaMOCTOSTENbHO (HOPMYIUPOBATh 00OOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
MPOBEIEHHOTO HAOMIOAEHUS, OTbITA, UCCIIEIOBAHUS;

MIPOTHO3MPOBATH BO3MOKHOE JajibHeilIIee pa3BUTHE PUINYECKUX MTPOLIECCOB,
a TakKe BBIIBUTATH MPEIANOJIOKEHHS 00 MX Pa3BUTUHM B HOBBIX YCJIOBHSIX H
KOHTEKCTaXx.

3) pabora ¢ uHbopmaruei:

MPUMEHSATh Pa3INYHbIE METOJbI, HHCTPYMEHTBI M 3alpOChl MPU TMOUCKE H
otbope nHpopMaIK UIN JAHHBIX C YUYETOM MPEJI0KEHHON YueOHOH (hr3nuecKoit

3a7a4u;



aHaJIM3UPOBaTh, CHUCTEMATHU3UPOBATh W HHTEPIPETUPOBATH HHOOPMALIUIO
pPa3TUYHBIX BUIOB B (POPM MIPEICTABIICHNUS,

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAIBHYIO  (OpMYy  MpPEICTaBICHHS
uHOpMaAIlMU U WUIIOCTPUPOBATH pEIIaeMble 3aJa4d HECIOXKHBIMH CXEMaMH,
JuarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

153.6.3.2. OBnaseHre YHUBEPCATBbHBIMU Y4Y€OHBIMU KOMMYHHMKATHBHBIMU
JICVCTBUSIMU:

1) oOmienwue:

B XOJe OOCyXJeHHS ydeOHOro MarepHala, pe3ylbTaToB JIabOpaTOPHBIX
paboT M TMPOEKTOB 3aJaBaTh BOIPOCHl MO CYIIECTBY OOCYXKJaeMOHl TeMbl U
BBICKA3bIBaTh WJICW, HAIlCJICHHbIE Ha pEIICHHE 3aJayd W MOJJepKaHUE
OJ1arokenaTeIbHOCTU OOIICHNUS;

COTIOCTABJIATH CBOU CYXKJICHUS C CYKJACHUAMHU JIPYTUX YIACTHUKOB JHMAJIOra,
OOHaApyY>XKMBATh PA3TUINUE U CXOACTBO TO3UIIHIA,

BBIPaKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

nyOJUYHO MPEACTABIATh PE3yJbTAaThl BHIMOJHEHHOTO (DU3UYECKOTO OTbITa
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOCKTA).

2) COBMECTHAsI IEATEIBHOCTD (COTPYIHUYECTBO):

MOHMMATh U WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHANBUAYATBHON
paboThI pU PEIIEHUH KOHKPETHOU (PU3nUYeCKOr mpoOIeMbl;

IPUHUMATH 1IETTH COBMECTHOM JeATEeIbHOCTH, OPTaHU30BBIBAThH JEHCTBUS 110
e€ JMOCTIKEHHUIO: paclpeleNiaTh poJu, OOCYXJaTh IPOLECChl U Pe3yJbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIbKHX YEJIOBEK;

BBITIOJTHATH CBOIO YacTh pabOThI, JOCTUTAsl KAYECTBEHHOTO pe3yibTara Io
CBOEMY HAIPaBJIICHUI0O W KOOPAWHUPYS CBOU JIEHCTBUS C IPYTHMH YJICHAMH
KOMaH/IbI,

OIICHMBATh KAa4ECTBO CBOErO BKJIAJa B OOMMNA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENEHO C(OPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSI.

153.6.3.3. OBnanenue yHHMBEpPCaJbHBIMU  Y4YEOHBIMH  PETYJISTUBHBIMU
NEUCTBUSIMU:

1) camoopranu3zanus:



BBISIBJISITH MPOOJIEMBI B dKU3HEHHBIX U YYEOHBIX CUTYaLMSIX, TPEOYIOIUX AJIs
perieHus (U3NUECKUX 3HAHUI;

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

CaMOCTOSITEJIbHO COCTaBJISATh QJITOPUTM pelIeHUs (PU3NUYECKOH 3alauul WUiH
IUIAaHa UCCIIEJOBaHUs C YYETOM HMEIOIUXCS PEecypcoB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATh NIPEJIaraéMble BAPUAHThI pEIICHUM;

MIPOBOJIUTH BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY CUTYyallUH U IIpejiarath IiaH €€ N3MEHEHMS;

OOBSICHATH  NPUYUHBI  JTOCTHXKEHUS  (HEJAOCTM)KEHUS)  PE3yJIbTaTOB
NEeSITENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTUBHI B JACSITEIBHOCTH (B TOM YHCII€ B XOJI BBIIIOJHEHUS
(U3MYECKOro HCCIeAOBaHUS WJIM IPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIIUXCSA CUTYallUi, YCTAHOBJICHHBIX OITUOOK, BOZHUKIINX TPYJHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3YJbTATA LEIH U YCIOBUIM.

3) SMOLMOHAJIbHBIN UHTEIJIEKT:

CTaBUTbH C€OS1 HA MECTO APYroro 4eJoBEKa B XOJI€ CIOpa WM JUCKYCCUHU Ha
HAYYHYIO TeMY, IOHUMaTh MOTUBBI, HAMEPEHHS U JIOTHKY IPYTOro.

4) npunHsATHE ce0S U IPYTUX:

IpU3HaBaTh 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 10 (UBHKE
(0a30BbIl YPOBEHD).

153.6.4.1. IlpenmeTHBIE pe3yabTaThl OCBOCHHS MPOTPaMMbl MO (pH3MKe K
KOHIly 0Oy4eHHus B 7 KJlacce:

[IpenmeTHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI  OTpa)KaTh
c(OPMUPOBAHHOCTH Y O0YUAIOUTUXCS YMEHHIA:

MCIIOJIb30BATh MOHATHS: (pU3MUECKHe U XUMUYECKUE SIBICHUS, HaOII0IeHNE,
HKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €IMHUILIBI (PUZNYECKUX BEIMYUH, aTOM, MOJIEKYJIa,

arperatHble  COCTOSIHUSI ~ BemiecTBa  (TBEpAOE, IKUIKOE, Tra3zoo0pasHoe),



MEXaHMYECKOE JBIKEHUE (PAaBHOMEPHOE, HEPAaBHOMEPHOE, MPSAMOJUHENHOE),
TPaeKTOpHsI, PAaBHOACHCTBYIOMAs cuj, aedopmarus (ympyras, TUIaCTUYECKas),
HEBECOMOCTh, COOOIIAIONIUECS COCY/IbI;

paznuyath sBieHUs (Auddy3us, TEIIOBOE IBUKEHUE YACTHUIl BEIIECTBA,
pPaBHOMEpHOE JBUKEHUE, HEPABHOMEPHOE ABUKEHUE, UHEPIIUs, B3aUMOJICHCTBHE
T€J, paBHOBECHE TBEPABIX TeN C 3aKPEIUIEHHOW OChI0 BpallleHUs, Mepeaaya
JaBJICHUST TBEPABIMUA TEIAMH, JKUIKOCTIMU W Ta3aMH, aTMoc(epHOe maBlieHHE,
IJIaBaHUE TeJ, NPEeBpalleHUs MEXaHWYECKOW HSHEPruy) IO ONUCAHHUIO0 UX
XapaKTepHBIX CBOWCTB W Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JTaHHOE
bu3nuecKoe SIBICHHUE;

pacno3HaBaTh  NPOSBICHUE  M3YUYCHHBIX  (U3MYECKUX  SIBICHUU B
OKpYXaIOIlleM MHUpPE, B TOM 4YHclie (U3UUYECKUE SIBICHHUS B MPUPOJE: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJE, NCUCTBUE
CUJIbI TPEHUS B MIPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(HEPHOTO JABJICHUS Ha KUBOM
OpraHu3M, IIJIJaBaHUE PHIO, phlUard B TeJ€ YEJIOBEKA, MPU 3TOM MEPEBOAUTH
MPAKTUYECKYIO 33/1auy B yU€OHYIO, BBIIEISATH CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKU)
buU3HYECKUX SBJICHUI;

OTUCHIBATh M3YYEHHBIE CBOMCTBA TeNl W (YU3UUECKUE SIBJICHUS, HCIOJIb3Ys
dbuznyeckre BeIWYMHBI (Macca, OO0OBEM, IUIOTHOCTh BEIIECTBA, BpEeMs, MYTh,
CKOPOCTh, CPEIHssl CKOpPOCTh, CHjla YIPYTOCTH, CUJIa TSHXKECTH, BEC Tella, Cuja
TpeHUs, JaBieHue (TBEPAOrO Tena, >XKUIKOCTH, Ta3a), BHITAIKUBAIOIIAS CHIIA,
MEXaHHUYecKass padoTa, MOIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbI, KOA(UIMeHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KUHETHYECKAs U IOTEHIMAJIbHAs SHEPTHUs ), IPU
OMMCAHUU MTPABUIIBHO TPAKTOBATh PU3MUECKUM CMBICI UCIIOJIH3YEMBIX BEJIMYHMH, UX
o0O3HaueHUsT W eAUHUIBl (PU3NYECKUX BEIUYHMH, HAXOIUTh (OpMyIbI,
CBSI3bIBAIONIUE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpaduKy U3Yy4EeHHBIX 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

IMpaBUJIO» MEXAHUKH, 3aKOH COXpPAaHCHHA MEXaHUYCCKOM 9HCPIruy, IIpyu 3TOM AaBaTb



CIIOBECHYIO (OPMYJIMpPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSCHATH (PU3HUECKUE SIBJICHUS, POILIECCHI M CBOMCTBA TEJ, B TOM YUCTIE U
B KOHTEKCTE€ CHUTyallMi IPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 1—2 TOTMYEeCKUX LI1aroB ¢
UCIIOJIb30BaHUEM |—2 H3y4YEHHBIX CBOWCTBA (PU3WYECKUX SIBICHUH, (PU3NUECKUX
3aKOHA MJIM 3aKOHOMEPHOCTH;

pemath pacuéTHbIe 3a/1a4u B 1—2 1eHCTBUS, UCTIOJIB3Ysl 3aKOHBI U (POPMYJIHI,
CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a YCJOBHS 3a/ladyd
3aIliChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKHUE BEIUYUHBI B (DOPMYJIBI U
IPOBOAUTH Pacu€Thl, HAXOJUTh CIIPABOYHBIE TaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs
3a]1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYEHHON (PU3UYECKON BETNUUHBI;

pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEIIUTh MPU I[TOMOIIH
(U3MYECKUX METOJI0OB, B OIHCAHUM MCCIEIOBAHUSA BBIIEIATh IMPOBEPSIEMOE
Npeanosjoxkenue (TUMNoOTe3y), pa3iudaTh W HMHTEPIPETHPOBATH MOJIYYECHHBIN
pe3ysbTaT, HAXOAWTh OIIMOKM B XOJ€ OIbITa, MPOBOAUTH BBIBOABI IO €O
pe3yibTaram;

MIPOBOJIUTH OMBITHI 110 HAOTIOACHUIO (PU3NYECKHUX SBICHUN WIH (PU3HUECKUX
CBOMCTB Tel: (pOopMyITHMpPOBATh MPOBEPSEMbIE MPEIOJIOKEHHS, COOUPATh YCTAHOBKY
U3 MPEAJIOKEHHOr0 00OpyAOBaHMS, 3aMUCHIBATh XOJ OMNbITa U (POPMYyJIHPOBATH
BBIBOJIBL;

BBITOJIHATH NMPSAMbIE U3MEPEHUS PaCCTOSIHUSI, BPEMEHH, MacChl Tea, 00bEMa,
CWJIbl M TEeMIIepaTypbl C HCIIOJIb30BAHUEM aHAJOrOBBIX M LHU(POBBIX MPHOOPOB,
3aMKChIBATh TOKA3aHMs MPUOOPOB € YUETOM 3aJJaHHON aOCOIIOTHOW MOTPEITHOCTH
U3MEPEHUN;

MPOBOAUTEL UCCIEIOBAHUE 3aBUCHUMOCTH OJHOM (DU3NYECKOW BEJIMYMHBI OT
JIPYroi ¢ MCMOJIb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PaBHOMEPHO
JBHWKYILErOCs TeJIa OT BPEMEHHU ABUYKCHHUS TEJIA, CUIIbI TPEHUS CKOJIBKEHHUSI OT BEca
Tena, KayecTBa 0OpabOTKU MOBEPXHOCTEH TeNl M HE3aBUCUMOCTU CHJIBI TPEHUS OT
IJIOIIAIA CONPUKOCHOBEHHUSI TEN, CWIbl YIPYrOCTH OT YUIMHEHUS TNPYKUHBI,

BBITAJIKMBAIOIIEH CUJIBI OT 00BbEMA MOrpYyKEHHOM YacTH Tela W OT IJIOTHOCTH



KHUAKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH Tella, OT INIyOMHBI, HA KOTOPYIO
NOTPYKEHO TEJIO, YCIOBUH IJIaBaHUs TEJ, YCIOBUN paBHOBECHSI pbluara U OJIOKOB,
y4acTBOBaTh B IUIAHMPOBAHHM Y4€OHOTO HCCIEAOBaHHUSA, COOMPATh YCTAaHOBKY U
BBITNOJIHATH U3MEPEHUS, CIEAYs IPEI0KEHHOMY IIJ1aHy, PUKCUPOBATH PE3YJIbTaThl
HOJIyYEHHOM 3aBUCUMOCTHU (PU3MUECKUX BEIMYUH B BUJIE IPEJIOKEHHBIX TAOIHIL U
rpaMKoOB, IPOBOJIUTH BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHMS;

MPOBOANTH KOCBEHHBIE W3MEpPEHUsI (PUIUYECKUX BEIUYUH (TUIOTHOCTH
BEIIECTBA JKUIKOCTH W TBEPAOTO Tela, CHJAa TPEHHUS CKOJbKEHHUS, JaBJICHUE
BO3/yXa, BHITAIKMBAIOIIAS CUJIA, IEUCTBYIOIIAs HA MOTPYKEHHOE B KHUAKOCTH TEJIO,
KOA((UIUEHT MOJE3HOTO AEUCTBUS IPOCTHIX MEXAHU3MOB), CIIEYsI IPEI0KEHHON
UHCTPYKLMU: TpPU BBIIOJHEHUU HW3MEPEHUN CcOOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOM BEIMYUHBL;

coOJI0/1aTh MpaBHJia TEXHUKU 0€30MacCHOCTH MpH padoTe ¢ 1abopaTopHBIM
o0opy1I0BaHUEM;

UMETh TPEJCTaBICHUE O MPHUHIIUIAX JCUCTBUSA MPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB: BEChI, TEPMOMETP, TUHAMOMETP, COOOIIAOLIUECS COCYAbl, OapoMeETp,
phlyar, NOJBUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTB;

XapaKkTepu30BaTh MPHUHIMIBI  JCHCTBUS  HM3YYCHHBIX MOPHOOPOB U
TEXHUUYECKUX YCTPONCTB C HCIIOJIBb30BaHHEM UX ONHCAaHuig (B TOM YHCIE:
MOJIIUITHAKH, YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKUNA TPEcC, MaHOMETP,
BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMeTp), HMCHOJb3ysl 3HAHMS O CBOMCTBax
bu3MYeCcKuX SIBICHUN U HEOOXOUMBbIE (PM3UUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O MPUMEPAX ) MPAKTUUYECKOTO
UCTIONIb30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOeCTeueHUs
0e30MacHOCTH MpPHU OOpaIlllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUSI 3J0POBbsI W COONIOJIEHUS HOPM DKOJOTHYECKOTO TIOBEICHUS B
OKpYKaroLIEN Cpeie;

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

SBJISIETCS] IPOTUBOPEUMBON MM MOKET OBITH HEJOCTOBEPHOM;



MCIIOJIb30BaTh IPU BHINOJHEHUH Y4YEOHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
auTepaTypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETU
WuTepuer, BianeTs npuéMaMyd KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus
UH(pOpPMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKUE NMHCbMEHHBIE U YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(OpPMALIMHU, B TOM YHUCJIE yOJINYHO IPOBOIUTH KPATKHE
COOOIIIEHUSI O pe3yNbTaTrax MPOEKTOB HIIM y4eOHBIX HCCIEAOBAHUN, MPHU ITOM
IrPaMOTHO UCHOJb30BaTh M3yYEHHBIH MOHATHHWHBIN ammapar Kypca (usukwy,
CONIPOBOKJIATh BBICTYIICHUE MPE3ECHTALNEN;

IOpU BBIIIOJIHEHUU YYEOHBIX IPOEKTOB M HCCIEJOBAaHUM pacupelessTh
00513aHHOCTH B T'pYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMU 3aJjauaMu, CIECIUTh 3a
BBINIOJIHEHUEM ILJIaHA JAEMCTBUM, OLEHUBAaTh COOCTBEHHBIA BKJIAJ B JEATEIBHOCTh
TPYIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHE, YUHUTHIBASI MHEHUE
OKPY/KAIOLIUX.

153.6.4.2. IlpenmeTHBIE pe3yabTaThl OCBOCHUS MPOTpaMMbl MO (H3MKe K
KOHIy 00y4eHus B § Kiacce:

[IpenmeTHble pe3ynbTaTbl Ha 0a30BOM YpPOBHE JIOJDKHBI  OTpaXkaTb
c(OpPMHPOBAHHOCTh Yy 00YYAIOLIUXCS YMEHHIA:

WCIIOJIB30BaTh MOHATHUSA: MAacca M pa3sMepbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJ, arperarHbleé COCTOSIHUS BEUIECTBA, KPUCTAUIMYECKUE U
amop(HbIe Tena, HACHIIICHHbI M HEHACHIIICHHBI Map, BJIAXHOCTh BO3yXa,
TEMIIEpAaTypa, BHYTPEHHSSA DJHEPrUs, TEIUIOBOM JBUTaTellb, JJIEMEHTApHbIN
DIIEKTPUYECKUN 3apsif, JJIEKTPUYECKOE II0JIe, IPOBOJHUKUA M JIUDJIEKTPUKH,
ITOCTOSTHHBIN AJIEKTPUYECKUIN TOK, MArHUTHOE ITOJIE;

paznuyaTh SBJIEHUS (TEIUIOBOE pAacIIMpEeHUE W CKaThe, TeIlonepenaya,
TEIUIOBOE PAaBHOBECHE, CMAYMBAHUE, KANWULIPHBIE SBICHHS, HCIIAPEHHUE,
KOHJEHCAlus, IUIABJIICHHE, KpUCTauM3alus  (OTBEpACBAaHUE),  KUIICHUE,
Terionepeaaya (TeIoNpOBOAHOCTb, KOHBEKLIUS, U3JIyUEHHE), FIEKTPU3ALUs Tell,
B3aMMOJICHCTBHUE 3aPAA0B, NEUCTBUS AIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aMMOJICHCTBUE MAarHUTOB, IEUCTBUE MATHUTHOI'O IOJISI HA MMPOBOAHUK C TOKOM,

QJICKTPOMAaruuTHas I/IH,Z[YKI_[I/ISI) I10 OIMUCAHUWIO UX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE



OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;

pacrmo3HaBaTh  MPOSIBICHHE  W3YYCHHBIX  (PU3UYECKMX  SBJICHUUA B
OKpY’KaloIlleM MHUpE, B TOM YUCIe (U3NIECKUE ABICHUS B IPUPO/IE: TOBEPXHOCTHOE
HaTsHDKEHUE U KallWJUIIPHBIE SIBJICHUS B IPUPOJE, KPUCTAIUIBI B IPUPOJIE, U3ITyUEHUE
ConHua, 3amep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa,
UHEs, CHera, JJIEKTPUYECKUE SBJICHHUS B aTMocdepe, 3JIEKTPUUECTBO KUBBIX
OpPraHMU3MOB, MAarHUTHOE T0JI€ 3eMIIH, Ipeii MOIFOCOB, POJIb MATHUTHOTO TOJIS JIJIST
YKU3HH Ha 3emiie, MOJISIPHOE CHSIHUE, TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3aa4y
B yueOHYI0, BBIJICTISTh CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3MUECKUX SIBICHUN;

ONUCHIBAaTh M3YyYEHHbIE CBOWCTBA T€I M (PU3NYECKUE SIBJICHUS, HCIOIb3Ys
(duznyeckue BeIMYUHbI (TEMIIEPATypa, BHYTPEHHSISI SHEPT s, KOJIMUYECTBO TEIUIOTHI,
yIelbHAs TEIUIOEMKOCTh BEIIECTBA, YZAEJIbHAS TEIUIOTA IUIABJICHHUS, YJEIbHAs
TEIJIOTa MapooOpa3oBaHMsl, yAelIbHas TEIJIOTa CTOPaHUs TOIUIMBA, KOA(P(OUIIMEHT
MOJIE3HOTO JIEMCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENbHAS BIAXXHOCTh BO3/YyXa,
ANEKTPUUECKUI 3apsj, CHJIa TOKAa, AJIEKTPUUYECKOE HAMpPSKEHUE, CONPOTUBICHUE
IPOBOJHUKA, YJEJIBHOE CONPOTHUBIIEHUE BELIECTBA, pabdoTa U MOUIHOCTh
3IIEKTPUYECKOTO TOKA), IPU ONMKMCAHUU MTPABUIIBHO TPAKTOBATh (PU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJMYMH, OOO3HAYEHUS M €IUHULBI (PU3NYECKUX BEJIMYHUH,
HaxXoJuTh (OPMYJbl, CBA3BIBAIOLIME aHHYIO (U3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH IpaKu U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMYNH;

XapaKkTepu30BaTh CBOWCTBAa TeJsl, (U3NYECKUE SBJICHUS U IPOLECCHI,
VICITIOJIb3YsI OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUH CTPOCHUS
BEILECTBA, MPUHLHUII CYNEPIO3ULNUNA TMOJeH (Ha KAa4yeCTBEHHOM YPOBHE), 3aKOH
COXpaHeHHus 3apsiaa, 3akoH Oma 11 yyacTka uenu, 3akoH Jxoynsa-JIenna, 3akoH
COXpaHEHUs! PHEPTUH, IPU 3TOM YMETh (OPMYIUPOBATH 3aKOH U 3aMHCHIBATH €TO0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3NYECKUE MPOIECCHl M CBOMCTBA Tell, B TOM YHCIE U B
KOHTEKCT€ CHUTyallUd MpPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTHYEeCKUX 1I1aroB ¢
UCIOJIb30BaHUEM 1-2 W3y4YeHHBIX CBOWCTBA (DU3UUECKUX SIBICHUU, PU3NYECKHUX

3aKOHOB HJIN SaKOHOMCpHOCTeﬁ;



pemaTh pacuéTHbIC 3a7a49u B 2—3 JEHCTBUS, UCIIONB3YS 3aKOHBI U (POPMYIIHI,
CBs3BIBAIONTNE (PU3NUYECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCIOBUSA 3aJ1auu
3aMUCHIBATh KPATKOE YCIOBUE, BBISIBIIATH HEIOCTATOK TAHHBIX JIJISl PELICHUS 3a/1a4H,
BBIOMpaTh 3aKOHBI M (HOPMYINBI, HEOOXOAUMBIE sl €€ pEeIICHHUs, MPOBOIUTH
pacuéTbl W CpaBHUBATh IIOJYUYEHHOE 3HadYeHHWE (PU3MYECKONH BEJIMYHUHBI C
W3BECTHBIMHU JaHHBLIMHU,

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIATh TMPH TOMOIIH
GU3MYECKUX  METONIOB, HCIOJIB3yS  OMUCAHWE HCCICAOBAHUS,  BBIJCITH
MPOBEPSIEMOE TPEIOIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAJKA MPOBEACHUS
HCCJICIOBAHUS], TPOBOJIUTD BBIBOIBI;

IIPOBOJIMTH OMBITHI IO HAOMIOJAECHUIO (DU3NYECKUX SBICHUN U (PU3UIECKUX
CBOMCTB Tei (KamMUISApHBIE SBJICHUS, 3aBUCHUMOCTBH JABIICHHS BO3JyXa OT €ro
o0b€Ma, TemmepaTypbl, CKOPOCTH TIpoIllecCca OCThIBAaHUS W HarpeBaHus IpHU
M3JIydEHUH OT I[BE€Ta H3JIyYarolieil (Mmoriomarnieii) MOBEPXHOCTH, CKOPOCTh
UCMAPEHUS] BOJBI OT TEMIEPATyphl JKUAKOCTH M IUIOMAAU €€ TMOBEPXHOCTH,
AJIEKTPU3AIUA TEJl U B3aUMOJCHCTBUE AJIECKTPUYECKUX 3aPsAJIOB, B3AaMMOJCUCTBUE
MOCTOSIHHBIX MarHUTOB, BU3yau3alldsl MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHuTOB,
JIEWCTBUSL MAarHUTHOTO TIOJISI Ha TIPOBOJIHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA 3JIEKTPOABUTATEINS MOCTOSIHHOTO TOKA): (hOPMYJIUPOBATH MPOBEPSEMBbIE
MPEANOJIOKEHUS, COOMpATh YCTAHOBKY W3 MPEIJIOKEHHOTO 000pYyI0BaHMUS,
OMMCBIBAThH XOJI OIbITA U (DOPMYJIMPOBATH BHIBOJIBI,

BBITIOJIHSATh MPSIMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEILHONU BJIA)KHOCTH
BO3/IyXa, CHJIbI TOKA, HANPSOKCHHS C WCIIOJIB30BAaHWEM aHAJIOTOBBIX NMPHOOPOB U
JATYUKOB (DU3NUYECKUX BEJIMYWH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

MPOBOAUTEL UCCIEIOBAHUE 3aBUCHUMOCTH OJHOM (DU3NYECKOW BEJIMYMHBI OT
JpYyrol € HCHOJIb30BAHHEM IMPSIMBIX HU3MEPEHUN (3aBUCUMOCTH COINPOTUBIICHUS
MPOBOJAHUKA OT €ro JUIMHBI, IUIOLIAAU IOMEPEYHOTO CEUEHHS U YACIbHOTO
CONPOTHUBJICHUS BEILIECTBA MPOBOIHUKA, CHJIbI TOKA, UAYIIIETO Yepe3 MPOBOJHUK, OT
HaIpPsDKEHUS Ha POBOAHUKE, UCCIIEI0OBAHUE TTOCIIEA0BATEILHOTO U MAPAIICIBHOTO

COEJIMHEHUI MPOBOJAHMKOB): TJIAHUPOBATH UCCIEIOBAaHUE, COOMPATh YCTAHOBKY U



BBITIOJIHATH U3MEPEHUs, CIeAYs MPEI0KEHHOMY IIJIaHy, PUKCUPOBATH PE3YyIbTAThI
MOJyYEHHOW 3aBUCHUMOCTH B BHJE TaOMHUI] U TrpaHUKOB, MPOBOJUTH BBIBOJIBI IO
pe3ynbTaTaM HCCIIETOBAHUS;

IPOBOJNUTH KOCBEHHbIE W3MEpPEHUs (U3NYECKUX BEIMYUH (yHAeiabHas
TEIUIOEMKOCTh BEILECTBA, CONPOTUBJIEHHE IPOBOAHMKA, paboTa M MOIIHOCTH
AJIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIIBHYIO
YCTaHOBKY, CJenysl TMpeAoKeHHONM WHCTPYKUMH, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI,

co0IIoaTh MpaBujia TEXHUKH O€30MacHOCTU MpHU padoTe ¢ J1ab0paTOpHBIM
000py10BaHUEM;

XapaKkTepu30BaTh  NPUHLMIIBI  JCHCTBUS  M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOICTB C UCHOJIB30BAHUEM UX ONUCAHMS (B TOM YMCIIE: CHCTEMA
OTOIICHUS IOMOB, THTPOMETP, TapoBasi TypOUHa, aMIIepMETP, BOIBTMETP, CIETUIK
AIIEKTPUYECKOW HSHEPTUH, SJICKTPOOCBETUTEIbHBIE NPUOOPHI, HarpeBaTeIbHBIC
ANEKTPONPUOOPHI (MIPUMEPHI), IIEKTPUUECKUE MPEAOXPAHUTEIIN, IJIECKTPOMArHUT,
AJIEKTPOJIBUraTeNIb MOCTOSIHHOIO TOKa), HCIHOJB3ysl 3HAHMS O CBOMCTBax
($u3nyecKuX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh NPOCThIE TEXHUYECKHE YCTPOWCTBA H HW3MEPHUTEIbHBIC
npuOOphl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETP,
TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATENh BHYTPEHHETO CTOPAHUSI, DJIIEKTPOCKOTI,
peocTaT), COCTaBJISTh CXEMbl AJIEKTPUYECKUX IIele C MOoCIeA0BaTeIbHBIM U
napajuleJbHBIM COECIUHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0O3HAYEHUS
AJIEMEHTOB 3JICKTPUUECKUX ILIETICH;

MPUBOANUTH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O PUMEPAX ) MPAKTUYECKOTO
UCTIONb30BaHusl (DM3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTCUCHUs
0e30MacHOCTH MPU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHHUS B
OKpYKaroLIEN Cpelie;

OCYIIECTBIIATH MOUCK MH(pOpMaLuu Gu3nYecKoro coaepxanus B Untepuere,
Ha OCHOBE MMEIOIINXCSI 3HAHUI U TTyTEM CpaBHEHUS JOMOJIHUTENBHBIX HCTOUHUKOB

BBIACISATh MH(MOPMAIMIO, KOTOpas SBJISETCS MPOTUBOPEYMBON WIIM MOXKET OBITh



HEJIOCTOBEPHOM;

MCIIOJIb30BaTh NPU BBINOJHEHUH Y4YEOHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
auTepaTtypy (pu3mdeckoro coaepikaHus, CIpaBOYHbIE MaTEpUaibl, PECypChl CETU
WnTepHer, BnaxeTh NpUEMaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
UH(pOpPMaIIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBIE INHCBMEHHBIE M KpAaTKHE YCTHBIE COOOILEHUS,
0000mass MHGOPMALIMI0O M3 HECKOJIbKUX HCTOYHHKOB, B TOM YHCIE MyOJIMYHO
IPEACTABIIATH PE3YbTAThl IPOEKTHOW WIIM UCCIEN0BATEIBCKON A TENbHOCTH, IPU
TOM TPaMOTHO HMCHOJIb30BaTh M3YUYCHHBIN MOHATHHHBIN ammapar Kypca (pusmkw,
COIPOBOXKJIaTh BBICTYIUICHHUE NIPE3CHTALINEH;

OpU BBINOJIHEHUU YYE€OHBIX TPOEKTOB M HUCCIEIOBAaHUM (U3HUECKUX
IPOLECCOB  pacHpenessaTh O00s3aHHOCTH B TIpPyHIe B COOTBETCTBHUHM C
NOCTABJICHHBIMUA 33Ja4aMH, CIEIWTh 3a BBIIOJHEHHEM IUIaHA JEUCTBUI U
KOPPEKTUPOBATh €r0, OLEHUBATh COOCTBEHHBIM BKJIAJ B JAESATEIBHOCTH TPYIIIHI,
BBICTPaMBaTh KOMMYHHMKAaTMBHOE B3aUMOJECHCTBHE, MPOSBISAL T'OTOBHOCTh
paspemarb KOHQIUKTHI.

153.6.4.3. IlpenmeTHble pe3yabTaThl OCBOCHHS MPOrpaMMbl MO (U3MKE K
KOHIly 0Oy4deHus B 9 kiacce:

[IpeameTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXarThb
c(OpPMHPOBAHHOCTh Y 00YHAIOLIUXCS YMEHHIA:

UCII0JIB30BATh ITOHATUS: CUCTEMA OTCUETA, MaTepUaIbHAs TOUYKa, TPACKTOPHS,
OTHOCUTENIPHOCTh ~ MEXaHHWYEeCKOro  ABWXKEHMs, jaedopmanus  (ympyrad,
IUIaCTUYECKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb U
neperpy3ku, UEHTP TAKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOTO
Tejaa, paBHOBECHE, MEXaHUYECKHE KOJeOaHWsi W BOJIHBI, 3BYK, MH(pPa3ByK U
YIBTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJU30PYKOCTh U JAIbHO30PKOCTb, CIIEKTPhI MCITyCKaHUs M TOIJIOMICHHUS, albda-,
OeTa- ¥ raMMa-U3JIy4eHHs, U30TOIIbI, S/IEPHAsI SHEPTEeTUKA;

paznuyaTh SABJICHHS (PABHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEMHOE [BH)KEHHE, CBOOOJHOE MaJIeHHe

TCJI, pPaBHOMCPHOC JABHXXCHHC 110 OKPYKHOCTH, BBaHMOﬂeﬁCTBHe TCJI, pCAKTHUBHOC



JBIDKEHUE, KOIebaTenpHOe IBMKCHIE (3aTyXalOIINe U BRIHYK/ICHHbBIE KOJIeOaHmsl),
pPE30HAHC, BOJHOBOE  JBMXKEHUE, OTPAKECHHE  3ByKa, MPSIMOJIHHEHHOE
pacmpocTpaHeHHe, OTPaKEHHWE U TPEJIOMIICHHE CBETa, IIOJHOE BHYTPECHHEE
OTpakKeHHE CBETA, pa3lI0’KEHHE OEIIOTO CBETA B CTIICKTP U CIOKEHHUE CIIEKTPaIbHBIX
I[BETOB, JUCIEPCUs CBETa, CCTECTBCHHAs pPaJMOAKTUBHOCTb, BO3HUKHOBCHHE
JMHEHYATOrO CTIEKTPa M3IYYCHHS) 110 OMHCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOIIHX JaHHOE (PU3NUECKOE SBICHNUE;

pacmo3HaBaTh  NPOSBICHWE  WM3YYCHHBIX  (U3UYECKUX  SBICHUUA B
OKpYXaromeM MHUpe (B TOM 4ucie (U3MUECCKUE SBICHHS B TPUPOJEC: TMPWIUBHI U
OTNIUBBI, ABMKeHUE TIaHeT COJHEYHOUW CHCTEMbl, PEaKTUBHOE JIBHIKEHUE >KHUBBIX
OpraHU3MOB, BOCHPUSITHE 3BYKOB >KMUBOTHBIMHU, 3E€MIIETPSICEHHE, CEUCMHUUYECKHE
BOJIHBI, IIyHAMH, 9XO0, [IBETa TEJI, ONTUYECKUE SIBJICHUS B IPUPOJIE, OMOJIOTHYECKOE
JNEHUCTBUE BUIUMOTO, VIBTPA(PHOIETOBOTO W PEHTTEHOBCKOTO H3ITyYCHHH,
CCTECTBEHHBIN PAaJUOAKTHBHBIA (OH, KOCMHYECKHE Jydd, PaAHMOAKTHBHOEC
W3ITydCHUE TPUPOTHBIX MHUHEPAIOB, ACHCTBHE pPATUOAKTHBHBIX HW3Iy4YEeHUW Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/a4y B YUYEOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (U3HUUECKUX SIBICHHUM;

OTHCHIBATh M3YYCHHBIC CBOWCTBA TE M (PU3MUCCKHUE SBICHUS, HUCIIOIB3YS
bu3nYecKue BENMYMHBI (CpeHSAsT W MTHOBEHHAas CKOPOCTh Tella TIpH
HEPaBHOMEPHOM JIBIKEHUHU, YCKOPEHHE, IepEeMEIeHUe, MyTh, YIIIOBas CKOPOCTD,
CHWJIa TPEHMUSI, CHJIa YIIPYTOCTH, CHJIa TSHXKECTH, YCKOPEHUE CBOOOIHOTO MaIeHHUsI, BEC
Tela, WMITYyJIbC Tella, WMIYJIbC CWJIbI, MEXaHW4deckas pabdoTa W MOIIHOCTS,
NMOTCHIIMAIIbHASL DHEPTusi Tela, TMOJIHATOTO HaJ TOBEPXHOCTHIO  3EMIIH,
MOTCHITMAIBHAS DHEPTUS CXKATOW TMPYKUHBI, KWHETUYECKas DHEPTHs, IOTHasI
MeXaHUYeCKas YHEPTHUs, IEPUOJ U YacToTa KOoieOaHW, JJIMHA BOJTHBI, TPOMKOCTh
3ByKa W BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelh MPEIOMJICHUS CPEIbl), MPHU
OMMMCAHUH TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICIT HCIIOJIh3YEMBIX BEIINYUH,
o0O3HaueHUs W EeAUHUIBI (PU3WYECKUX BEIUYMH, HAXOIUTh (HOpMyIbI,
CBSI3BIBAIONIUE TAHHYIO (DU3UYECKYIO BEJIMYHMHY C IPYTMMU BETMYUHAMU, CTPOUTH
rpaduKy U3YYECHHBIX 3aBUCUMOCTEH (PU3NYSCKUX BEIUYHH,

XapaKTepru30BaTh CBOMCTBA TeJ, (PuU3NUeCKUe SBJICHUS U MPOLECCHI,



UCIIOJIB3YS 3aKOH COXPAaHEHUS! SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHHsI, MPUHIUI
CYIEPIO3HUILINU CHUJI, TPUHIIUI OTHOCUTENbHOCTH [ anunes, 3akonbl HpioTOHA, 3aK0H
COXpaHEHHUS UMITYJbCA, 3aKOHBl OTPAXCHHS M TPEIOMJICHHUS CBETa, 3aKOHBI
COXPAHEHUs 3apsI0BOTO U MACCOBOTO YHCEN MPHU SJIEPHBIX PEAKIUAX, IPU ITOM
(opMyJIMPOBATH 3aKOH U 3alIUCHIBATh €M0 MaTEMATHUYECKOE BBIPAXKEHHUE;

OOBACHATh (U3NYECKUE TMPOIECCHl M CBOWCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalldii MPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa: BbBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 2—3 TOTUYECKUX I1aroB ¢
UCIIOJIb30BaHUEM 2—3 W3YYECHHBIX CBOWCTBA (PU3MUYECKUX SIBICHUN, (PUIUUECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3aaul (ONUPAIOIIKECcs Ha CUCTEMY U3 2—3 ypaBHEHUM),
UCIIOJIB3Ys 3aKOHBI U OPMYJIbL, CBA3BIBAIOIINE (PU3NUECKHUE BEIMYMHBI: HA OCHOBE
aHallM3a yCIIOBUS 3a7aud 3allMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEAOCTAIOIINE
VI U30BITOYHBIE JAHHBIE, BHIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE IS
pelleHusi, MPOBOAUTH pPACUEThl M OICHWBATH PEATUCTHYHOCTH TOTYYEHHOTO
3Ha4YeHUs] PU3NYECKON BEIUUNHBI,

pacrno3HaBaThb NPOOJEMbI, KOTOPbIE€ MOXHO pEIIUTh MpU I[IOMOILU
¢u3MYeCKUX  METOZOB, HCIIONB3Yysd OMUCAaHWE HCCIEIOBAHMS,  BBIICIATH
IPOBEPSIEMOE TPEANONOKEHNE, OICHUBATh MPABWJIBHOCTH TMOPSIKA MPOBEICHUS
WCCJICIOBAHMSI, IPOBOAUTD BBIBOJIbI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHUI
U OIIBITOB;

MIPOBOJUTH OMBITHI 110 HAOMIOACHUIO (PU3NYECKUX SABJICHUM WIIH (PU3HMUECKHUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbploTOHA, 3aKOHA COXpaHEHMs PHEPTUH,
3aBHCHUMOCThH TIepHoAa KOJeOaHUN MPYKUHHOTO MasTHHUKA OT MacChl Tpy3a U
KECTKOCTU TPYXKUHBI W HE3aBHUCHUMOCTh OT aMIUIMTYABl MalbIX KOJEOaHUIA,
IPSIMOJIMHEHOE PaclpOCTpaHEHHE CBETa, Pa3yIoKeHHe OeJIoro cBeTa B CIIEKTP,
U3y4YeHHE CBOMCTB M300pa)Ke€HHsI B IUIOCKOM 3€pKalie M CBOICTB H300pa’KeHUS
npeaMeTa B coOMparoliei JinH3e, HaOJoJeH!e CIUIOIIHBIX U IMHEHYaThIX CIIEKTPOB
U3ITy4CHHsI): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 HW30BITOUHOTO Habopa
00OpyIOBaHUs, OIMUCHIBATH XOJ OIBITA W €ro pe3ylbTaThl, (opMyTUpOBaTH

BBIBOJBI,



MPOBOJIUTH TIPU HEOOXOIUMOCTH CEPHUIO0 TPSMBIX W3MEPECHHM, OMpemesss
CpeIHee 3HaueHUE M3MepsAeMOoil BenuuuHbl ((POKYyCHOE pacCcTOsHUE COOHMparoieit
JIMH3BI), 000CHOBBIBATH BEIOOP CIIOcO0a n3MepeHus (M3MEepUTEITLHOTO IprOopa);

IPOBOJUTh  HCCIEAOBAaHUE 3aBUCUMOCTEH  (U3MYECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHH (3aBUCHUMOCTh MYTH OT BpPEMEHU IMPHU
PAaBHOYCKOPEHHOM JIBIDKEHMHM 0€3 HadyallbHOM CKOpPOCTH, Iepuojaa KosieOaHun
MaTEeMaTHYECKOT0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKCHHS CBETa
OT yrja MNaJeHHs M yria MOpeJoMJIEHUS OT Yyria MNaJeHHs): IUIAHUPOBAaTh
UCCJIEIOBAaHUE, CAMOCTOSITENIFHO COOMPATh YCTAaHOBKY, (PMKCUPOBATh PE3YJIbTAThHI
MOJIYYCeHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI[ U TpadUKOB,
IIPOBOJIUTH BBIBOJIBI MO pe3yJIbTaTaM UCCIIEI0BAHMUS;

IIPOBOJIUTH KOCBEHHBIE U3MEPEHUs GPU3UUECKUX BEIIMUUH (CPEHSA CKOPOCTh
U YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM [BUYKEHUHU, YCKOPEHHE CBOOOIHOTrO
najIeHuUs, )KECTKOCTh IPYKUHBI, KOA(DDHUIMESHT TPEHUS CKOJIbKEHUS, MEXaHIMIECKas
paboTa W MOIIHOCThb, YacTOTa M NEPHOJ KOJeOaHUl MaTEeMaTUYECKOro U
MPY>KUHHOTO MasiTHUKOB, ONTUYECKAs CUJIa COOMPAIOIIEH JIMH3BI, PaInOaKTUBHBIN
¢boH): TUTAaHMPOBATH H3MEPEHHS, COOMpaTh IKCIEPUMEHTAIHHYIO YCTAHOBKY H
BBITIOJTHATH U3MEPEHHSI, CIEAYS MPEAIOKECHHON HHCTPYKITUH, BBIYUCIISATH 3HAUYCHUE
BEJIMUMHBI M aHAJIU3UPOBATh TOJIYYEHHBIE pE3yJbTaThl C YYETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

coOJI0/IaTh MpaBHia TEXHUKU O€30MacHOCTH TP paboTe ¢ J1abopaTOpHBIM
o0opy1I0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKKM M3YyYEHHBIX (DUUYECKUX MOJICIICH:
MaTepuajibHas TOYKa, a0COIIOTHO TBEPIOE TENO, TOUYECYHBIN UCTOUYHUK CBETA, JIyY,
TOHKas JIMH34, IJIaHETapHAasi MOJIEb aTOMa, HYKJIOHHAsI MOJIE€b ATOMHOTO S/1pa;

XapaKTepHU30BaTh TMPHUHIMIBI  JCHCTBUS  HM3YYCHHBIX MPUOOPOB M
TEXHUYECKUX YCTPOWCTB C WCMOJIB30BAHMEM WX ONHUCaHUs (B TOM YHCIE:
CIIUAOMETP, TaTYNKU MTOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PaKeTa, 9X0JIOT, OUKH,
nepucKo, (hoToanmapar, ONTUIECKUE CBETOBOIbI, CIIEKTPOCKOT, JO3UMETP, KaMmepa
Bunbcona), ©Cosib3ysi 3HaHHS O CBOMCTBAX (DU3NUYECKUX SIBJICHUN U HEOOXOIUMbIC

(1)I/ISI/I‘ICCKI/IG 3aKOHOMCPHOCTH,



HCIIOJIb30BaTh CXEMbl U CXEMAaTHYHBIE PUCYHKM HM3YyYEHHBIX TEXHHUYECKHUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOILECCOB MpHU
peleHr y4eOHO-IPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl I MOCTPOEHUS
M300paKEHUI B IJIOCKOM 3€pKaJie U cOOMparoiei JTMH3E;

PUBOJUTDH MPUMEPHI (HAXOIUTh HH(POPMAIIUIO O TPUMEPAX ) TPAKTUUECKOTO
UCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU JUIsl 0OecreyeHus
0e30macHOCTH TpU OOpalleHuu ¢ TpudopaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHHUsI 370pOBbS U COOJNIOACHUS HOPM 3KOJOTMYECKOIO IOBEACHHUS B
OKPYKaIoLIEN CpeIe;

OCYUIECTBJIATh, MouCK uHpopManmu B HWHTepHeTe, CaMOCTOSTEIBHO
(bopMynupysl MOUCKOBBIM 3aIpOC, HAXOAWUTH IyTH OIpPEAENIEHUS JOCTOBEPHOCTH
NOJyYEHHOW MH(pOpMAIMM HAa OCHOBE MMEIOILMXCS 3HAaHUN U JIOMOJHUTEIBHBIX
MCTOYHHKOB,;

MCIIOJIb30BaTh MPHU BBINOJHEHUN YYEOHBIX 33JaHUl HAYYHO-TIOMYJISIPHYIO
JUTEPATYypy, CIPABOYHBIE MaTepHalbl, pecypcbl ceTu VIHTepHeT, BIaAeTh
npuéMaMy KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpazoBaHusl MHPOPMALUU U3 OJIHOM
3HAKOBOW CHCTEMBI B PYTYIO;

CO37aBaTh COOCTBEHHBIE MHUCbMEHHBIE M YCTHBIE COOOIICHHMS Ha OCHOBE
uH(pOpMAIMU U3 HECKOJIBKUX MCTOYHUKOB, MYOJIMYHO MPEICTABISATH PE3yJIbTaThl
IPOEKTHOM WM UCCJIEAOBATEIbCKOW JEATEIbHOCTH, MPU 3ITOM TIPaMOTHO
WCITIOJIb30BaTh M3YUYEHHBIN MOHSATUWHBIN anmapaTr u3ydaemMoro pasiena (GU3uKd u
COIPOBOX/IATh BBICTYIJICHUE Mpe3eHTalMel ¢ Y4ETOM OCOOCHHOCTEH ayJUTOPHU

oOydJarommxcs.



