1.9. ®enepanpHas pabouasi mporpamma o yuyeoHomy mnpeametry «Duszmkar
(6a30BbIi1 YPOBEHB).

1.9. 1. ®enepanvHasgs pabovass nporpaMma IO Yy4eOHOMY MpPEAMETY
«Duzuka» (0a30BBIM ypoBeHb) (MpenMeTHass o0jacTh «EcTecTBEHHO-HAy4YHbBIC
npeaMeThI» )(J1ajee COOTBETCTBEHHO — IporpaMma no (usuke, pu3uka) BKIOYACT
MOSICHUTENNBHYIO 3alUCKY, COJEpKaHHe OOYy4YEHUSs, IUIAHUPYEMbIe pPe3yJIbTaThbl
OCBOEHUS MPOTPAMMBITIO (PU3HKE.

1.9. 2. IlosicHuTENBHASA 3AIIACKA.

1.9. 2.1. TIlporpamma 1o ¢pu3MKe Ha ypOBHE OCHOBHOTO OOIIETO 0Opa30BaHUS
COCTaBJIeHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTeNbHOW MpOrpamMMbl, NPEICTaBICHHBIX B
®I'OC 000, a Takxke ¢ yu€ToMm deaepaibHON pabouel mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

1.9.2.2. Conepxanue  mnporpaMmbl MmO  (Qu3MKe  HaAMNpaBJICHO  Ha
dbopMUpOBaHHE  E€CTECTBEHHO-HAYYHOHW  TIpPaMOTHOCTH  OOydarommxcs |
OpraHM3alvi0 U3y4yeHUs (U3MKHHA JESTeIbHOCTHOM OcHOBe. B mporpamme 1o
¢u3MKe Y4YMTHIBAIOTCS BO3MOXKHOCTH Y4YEOHOTro TpeaMeTa B pealu3aluu
tpeboBannii ®PI'OC OOO K MmIaHUPYEMBbIM JIUYHOCTHBIM M MeETalpeAMETHBIM
pe3ynpTaTamM OOydYeHHs, a TaKkKe MEXIPEIMETHBIC CBS3H €CTECTBEHHO-HAYUHBIX
y4eOHBIX MPEAMETOB HAa YPOBHE OCHOBHOI'O 00ILIEr0 00pa30BaHUsl.

1.9. 2.3. TlporpamMma 1o (pu3uKe yCTaHaBIMBAET pacIpeiesieHue y4eOHOro
MaTepuaia Mo roaaM oOOydeHus (MO KjaccaMm), TMpeuiaraeT MNPUMEPHYIO
MOCJICIOBATEILHOCTh M3yYEHUS TEM, OCHOBAaHHYI0 Ha JIOTHKE pPa3BUTHS
MIPEIMETHOTO COIEP)KaHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIIMUXCsl.

1.9.2.4. [Iporpamma 1o (¢u3nke pa3zpaboTaHa C I1EJIbI0 OKa3aHUs
METOUYECKON TIOMOIIH YYUTEII0 B CO3/IaHUU paboyeil mporpaMMEbl 10 yaeOHOMY
npeIMeTy.

1.9.2.5. ®usuka ABJIETCS CUCTEMOOOpa3yIOIINM JUTSI
€CTECTBCHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOIbKY (DU3MUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOBU SIBJICHUM, HU3y4aeMbIX XUMHEH, OUOJIOTHEH,

acTpoHoMUEN U (u3nmdeckoil reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO



KapTUHY MHUpa, MPEJOCTaBIsAeT Hauboee sicHble 00pa3bl TPUMEHEHHSI HAyYHOTO
METO0/1a MIO3HAHMS, TO €CTh CIIOCO0A MOJYYEHHSI IOCTOBEPHBIX 3HAHUI O MHPE.

1.9.2.6. Ogna W3 rmaBHBIX 3a/a4 (PU3NYECKOT0 0Opa30BaHUSI B CTPYKTYpe
oOmmiero oOpa3oBaHUsi COCTOMT B  (OPMUPOBAHUU  E€CTECTBEHHO-HAYUHOU
I'PaMOTHOCTH M UHTEpECa K HayKe y 00y4YaroIuXCsl.

N3yuenune ¢u3nku Ha YrUIyOJIEHHOM YpOBHE IIpEANojaraer OBJaJcHHE
CIIEIYIOIMMU KOMIIETEHTHOCTAMHM, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYUHYIO
IPAMOTHOCT:

HAy4YHO OOBSCHSITH SIBJICHUS,

OIICHUBATh U TOHUMATh OCOOCHHOCTH HAyYHOT'O UCCIIEIOBAHUS;

UHTEPIPETUPOBATh JaHHBIE M HUCIOJIb30BaTh HAyYHbIC JTOKA3aTeNIbCTBAIIA
MOJTYYEHHS BEIBOJOBY.

1.9.2.7. llenu w3yueHuss GU3UKHM HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs ONpeNeNieHbl B KOHUENUMU NPENnoJaBaHus Y4YeOHOro mnpeaMera
«DuszukanB  oOpazoBaTenbHbIX — opraHu3auusx  Poccuiickoin ~ ®Denepanuu,
pean3yIoluX OCHOBHbBIE 00111€00pa30BaTeIbHbIE TIPOTPAMMBI.

1.9. 2.8. llenu u3ydeHus: GU3NKH:

NpuoOpeTEeHNE HHTEpeca W CTPEeMJIEHHS OOydYarolmuxcsi K HaydyHOMY
W3YYECHHUIO TPUPOJBI, Pa3BUTUEC WX HMHTEUIEKTyaldbHbIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pPa3BUTHE MPEJCTABICHUN O HAYYHOM METOJE MO3HAaHMs U (opMUpOBaHHE
MCCIIEI0BATEIbCKOTO OTHOIICHUS K OKPYKAOIIUM SIBIICHUSIM;

dbopMHpoBaHrE HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3y4YeHHs] OCHOB
CTPOCHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

dbopMHpoBaHUE MPEACTaBICHUN O poiu (U3MKK JUIsl Pa3BUTUS JIPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  chepax  Oymymieit
poeCCHOHAIBHOW  JICATEILHOCTH, CBS3aHHOH ¢ (H3MKOHM, IIOATOTOBKA K
JTanbHEeHeMy 00y4eHUIOB 3TOM HaIlpaBJICHUH.

JlocTkeHre 3TUX Leedl mporpaMMbl MO (U3UMKE HA YPOBHE OCHOBHOIO

o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONTUX 3a]1ay:



npuoOpeTeHne 3HaHUM O  JAMCKPETHOM  CTPOGHHMU  BEIECTBa, O
MEXaHUYECKHUX, TETUIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

npuoOpeTeHne YMEHUI ONMHUCHIBATH U OOBSICHATH (DU3MUECKHUE SIBICHUSC
UCITIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHUK;

OCBOCHHME METOJOB PpEIIECHUS TMPOCTEHIIMX pPacu€THhIX 3aJad ¢
UCIOJIb30BAaHUEM busznuecKux MOJIeJIeH, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUI HAOMIOJaTh NPUPOJHBIC SIBICHHUS U BBIIOIHATH OIBITHI,
JabopaTopHble pabOThl U 3KCIEPUMEHTAIBHBIE UCCIEAOBAHUS C UCIIOIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE NPUEMOB pabOThl ¢ MHPOpMalMed (U3NYECKOro COAepk aHUs,
BKJIIOYasT WHGOPMAIMI0O O COBPEMEHHBIX JOCTIDKCHUSX (U3WKHM, aHAlIU3 U
KPUTHYECKOE OIICHUBaHUE UH(OPMALINH;

3HAKOMCTBO cO c(epamu mpodheCCHOHAIBHOU JESTEILHOCTH, CBI3aHHBIMUC
(GbU3UKOM, U COBPEMEHHBIMH TEXHOJOTUSMHU, OCHOBAaHHBIMU Ha JOCTHXKCHUSX
bu3HYeCcKoi HaAyKH.

1.9.2.9. O01ee 4ucino 4acoB, PEKOMEHJIOBAHHBIX ISl U3y4YeHUS (DU3UKHUHA
0a3oBoM ypoBHE, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henelnw), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HefleNi0).

[IpeasaraemMelil B mporpaMmMe Mo (pU3MKe nepeyeHb JadopaTopHbIX padoT U
OTIBITOB SIBJISIETCS PEKOMEIOBATEIIbHBIM, YUUTENb JCNIaeT BHIOOP MIPH MPOBEIACHUU
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIMBUIYAIbHBIX OCOOCHHOCTEH
OOy4JaromMXxcs, CHUCKa AKCIEPUMEHTAIBHBIX 3aJlaHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOI'O FOCYJapCTBEHHOT'0 3K3aMeHarno (pusuke.

1.9. 3. Conepxanue o0yueHus B 7 Kjacce.

1.9. 3.1. ®usuka u €€ poyib B MO3HAHUU OKPYKAIOLIETO MUPA.

®usuka — Hayka o mpupone. SABneHus npupoabl. Ousznveckue sBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckne BeauunHbL. M3mepenue ¢uznueckux BennunH. Duznmdeckue
npuOopsl. [lorpemHocts u3MepeHuit MexxayHapoaHas cucTemMa euHHUIL.

Kak ¢usuka wu japyrue ecTeCTBEHHBbIE HAyKH M3y4aloT MPUPOY.



EcTecTBeHHO-HAyUHBINT METON TO3HAHHS: HAOJIOJACHHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUINIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHUE
HaOmogaemoro siiaeHus. Onucanue GU3NIECKUX SBICHHUHA C TIOMOIIBIO MOJICTICH.

1.9. 3.1.1. JlemoHcTpanumu.

Mexannueckue, TeIIOBbIE, AEKTPUIYECKUE, MATHUTHBIE, CBETOBBIC SBJICHUS.

dusznyeckue MNpuOOpsl W Mpoleaypa NPSAMBIX H3MEPEHUM aHaJIOrOBBIMHU
UG POBBIM TPUOOPOM.

1.9. 3.1.2. JlaGopaTopHbI€ paOOTHI U OIBITHI.

Ornpenenenue HEHbI JeJIEHUS Kbl U3MEPUTEIBLHOTO MPUOOopA.

N3mepenne paccTosaHUil.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.

Ornpenenenue pa3MepoB MajbIX TEI.

N3mepenue temmepaTypbl OpH TOMOIIM KUJKOCTHOIO TEPMOMETpa U
JaTyuKa TeMIepaTyphl.

[IpoBeneHnne wucciaeaoBaHUSA IO MPOBEPKE THUIOTE3bl: JATbLHOCTH MOJETA
HIapuKa, MyneHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BHICOTA TyCKa.

1.9. 3.2. [lepBoHayasibHBIE CBEACHUS O CTPOCHUM BEILIECTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, HUX pa3mepbl. OMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTRA.

JIBikeHnue wyactuil BeniectBa. CBsI3b CKOPOCTH JIBMKEHUS YacTHI[ C
temrneparypoil. bpoyHoBckoe nBmwxkenue, nuddysus. B3anmomelcTBue YacTuil
BEILIECTBA: IPUTKEHUEN OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOEHUE Ta30B, KUJIKOCTEN U TBEPBIX
(kpuctammmyeckux) Tesl. B3auMoCBs3b MEXJy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHhIX COCTOSIHUN BOJIBI.

1.9. 3.2.1. JlemoHCcTpanumu.

Ha6nronenne 6poyHOBCKOTO IBHKECHHSI.

Ha6nronenue nuddysun.

Habmonenue SIBJICHUH, OOBSICHSFOIITUXCS MIPUTSHKEHUEM Wn

OTTAJIKMBAHUEM HaCTHUIl BEIICCTBA.



1.9. 3.2.2. JlTabopaTopHbie pabOTHI U OIBITHI.

OreHka mraMeTpa aToMa METOZOM PSIOB (C UCTIOIb30BaHueM (poTorpadmii).

OnbITel 1O HAOJIOCHUIO TETNIOBOTO PACIIUPEHHUS Ta30B.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKCHHUS.

1.9. 3.3. JIBM>KEHHE U B3aUMOJICHCTBUE TEJI.

MexaHnueckoe JBH)KEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.

SlBnenne mHepuuu. 3aKoH MHEpHuU. B3aumoneicTBUE Tel Kak NpUYUHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCcTBa.

Cuita KaK XapakTepuCTHKa B3auMOJeucTBUA Tell. Cuiia ynpyrocT M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOUIIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HAMPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuila TpeHUsl.
TpeHne CKOJIb)KEHU U TPEHUE MOKOsA. TpeHue B NPUPOJIE U TEXHUKE.

1.9.3.3.1. JlemoHCcTpanumu.

Habnronenue MexaHM4ecKoro IBM>KEHHUS Tela.

N3mepenne CKoOpoCTH NPSIMOJTMHENHOTO ABUKEHUS.

HaGnronenue siBneHust HHEPIUN.

Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOICHCTBUU TEll.

CpaBHeHME Macc 10 B3aUMOJIEHCTBHIO TEN.

CrioxeHune Cuil, HalpaBJICHHBIX 10 OJHOW MPSMOM.

1.9. 3.3.2. JTaGopaTopHbie pabOTHI U OTIBITHI.

OrnpeneneHrue CKOPOCTH PABHOMEPHOTO JIBMKEHUS (IIapUKa B >KHIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

Onpenenenre cpeaHel CKOPOCTH CKOJBXKEHUS Opycka WM IIIapHUKAIo
HAKJIOHHOM TUIOCKOCTH.

Onpenenenre MWIOTHOCTH TBEPIOTO TeNa.

OnbIThl, JIEMOHCTPUPYIOUIME 3aBUCHUMOCTh pacTsbKeHUs (AedopMainiun)



NPY>KUHBI OT MPUII0KEHHON CUJTBI.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI TPEHHUSI CKOJIBKEHHUS OT
BECa TEJIal XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

1.9. 3.4. JlaBnienue TBEPABIX T, KUJIKOCTEHU U Ta30B.

HNasnenue. CriocoObl YMEHbIIICHHS U YBEJIMUEHUs JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temmeparyphl. llepenaya naBieHus
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMaTuueckue
MaIIuHbBI. 3aBUCUMOCTh JABJICHUS JKUJIKOCTH OT TayOuHBI. [mapocraTudeckuit
napanokc. CoolOuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbL.

AtMocdepa 3emnau u armocepHoe napieHue. [IpudyuHBI CylecTBOBaHUS
BO3yIIHONW 000souku 3emiu. OmbiT Toppuuemnu. M3mepenue armochepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpubopsI s N3MepeHns aTMOC(EPHOTO TABICHHUS.

JlericTBUE )KUJIKOCTH U T'a3a Ha MOTPYKEHHOE B HUX TEJO. BrITalIKMBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBaHue.

1.9.3.4.1. JlemoHcTpanumu.

3aBUCHUMOCTb JABJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaua gaBieHuUs! )KUIKOCTHIO U Ta30M.

Coobmraroiuecs: CoOCy/bl.

I'mapaBnnueckunii mpecc.

[IposiBneHue neicTBUS aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTH BBITAIKUBAIONIECH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH TeIau
MJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

VYcnoBue miaBaHus TeN: MJIaBaHUE WJIM MOTPY>KEHHUE Tel B 3aBUCUMOCTHUOT
COOTHOIIICHUSI TUIOTHOCTEH TeJa U KUJIKOCTH.

1.9. 3.4.2. JlabopaTopHbi€ paOOTHI U OTIBITHI.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEéMa MOrpyXKEHHOWB
KUJIKOCTh YaCTH TeJa.

OnpeneneHue  BBITAJKUBAIOIIEW  CWJIbI, JCWUCTBYIOIIEH Ha  TeEJo,

IIOrPY>KEHHOEB KUIKOCTD.



[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbL, JEUCTBYIOIIEH HA TEJIOB
KHUJIKOCTH, OT MACCHI TeJa.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  BBITAJIKHUBAIOIICH  CHIIBI,
JEUCTBYIOIIEHHA TEJIO B KHUIKOCTHU, OT 00hEMaA MOTPYKEHHOW B JKMJIKOCTh YacCTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoncTpynpoBanne apeomeTpa WJIM  KOHCTPYHMPOBaHUE  JIOJAKH U
OIIPEIICIIEHUEEE TPY30IOABEMHOCTH.

1.9. 3.5. PaboTa 1 MOIIHOCTb. DHEPTHS.

Mexanuueckas padota. MOIIHOCTb.

[IpocTbie MeXaHWU3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBuio
paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
«3onoToe mpaBuiao» MexaHuku. KoadduimeHT monesHoro aeicTBUs (nanee —
KIIJI) mpocThix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas osHeprusa. KuHeTndeckas W MOTEHUUAIbHASA SHEPTUSL.
[IpeBpaieHre OTHOTO BU/IA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

1.9. 3.5.1. JlemoHcTpanumu.

[Tpumepsl TPOCTHIX MEXAHU3MOB.

1.9. 3.5.2. JTaGopaTopHbie pabOThI U OIBITHI.

Omnpenenenue paboOThl CHIBI TPEHUSI MPU PABHOMEPHOM JABMKEHHH TEJario
TOPU30HTAIBHOM ITOBEPXHOCTH.

HccnenoBanue ycinoBuii paBHOBECHS pblyara.

N3smepenune KIIJ] HakJIIOHHOM TIIIOCKOCTH.

N3yuenune 3aKoHa COXpaHEHUSI MEXaHUYECKON SHEPTHUH.

1.9. 4. Conepxanue o0yueHus B 8 Kiacce.

1.9. 4.1. TennoBbi€ SIBICHUS.

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

Mogenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.

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



TBEPABIX TEJI HA OCHOBE IIOJOKEHHH MOJEKYISIPHO-KMHETHYECKON TEOpUHU.
CMaurBaHMeH KanWUIApHBIE siBJIEHUS. TemioBoe pacliupeHue 1 CKaTue.

Temneparypa. CBsi3b TeMmeparypbl €O CKOPOCTBIO TEIUIOBOIO JBHYKEHHUS
yactull. Buytpennss sHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpruu:
TeIIonepeaayan COBEpLICHUE paboThI. Bunsl TEIUIONEPEAAYH:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE.

KonuyecTBO TeruoThl. YienpHas TEIUIOEMKOCTh BellecTBa. TerooOMeHu
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBneHune wu
OTBEPJICBAHME KPUCTAUIMYECKUX BEHIECTB. YJelbHass TEIUIOTa IUJIaBJICHUS.
[TapooOpazoBanuen koHjeHcanus. Vcmapenue. Kunenwe. YnaenbHas temsora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHUS OT aTMOC(epHOro
JABJICHUS.

BnaxnocTts BO3myXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Ipunuuner pabotsl TeruioBbix nBurareneil KIIJ[ TemmoBoro asuratens.
TennoBsle ABUTaTENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAHEHMS U NPEBPALLEHUS YHEPTUU B TEIJIOBBIX IIPOLIECCAX.

1.9. 4.1.1. lemoHcTpanumu.

Habnronenune OpoyHOBCKOTO ABUKEHUSI.

Habmonenue nuddysumn.

Habmronenue sBIeHU CMaYMBaHKS U KalMILIAPHBIX SBICHUM.

HabutoieHue TemnoBoro pacmpeHust Ted.

W3MmeHeHre naBieHUs raza NpU M3MEHEHUM O00bEMa M HarpeBaHUHUUIIM
OXJIQXKICHUU.

[IpaBuna uzMepeHus TeMIepaTyphl.

Bunsl Tenonepenaum.

OxJaxkieHue py COBEPUICHUH PabOTHI.

Harpesanue npu coBepuieHHH padOThl BHEITHUMH CHUJIAMH.

CpaBHeHHE TEINIOEMKOCTEN Pa3IMYHbIX BEILIECTB.

Habmronenne xuneuus.

HaGnronenue nocTosiHCTBA TeMITepaTyphl MPU MJIaBJICHUU.



Moenu TeIUIOBBIX ABUTATEIIEH.

1.9. 4.1.2. JTaGopaTopHble paOOTHI U OBITHI.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbITEI O BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIA caxapa.

OnbITel 1O HAOIOJEHUIO TEIJIOBOTO PACIIMPEHHUS] Ta30B, >KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenre gaBiIeHUS BO3yXa B Oa/UIOHE IIMPHUIIA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUSA BO3JyXa OT €ro
o0BEMan HarpeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka rumoTe3sl JUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTUB
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue wu3MeHeHMs] BHYTPEHHEW OHEpPruM Tella B Pe3yJsibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBAeHUS TEIJIOOOMEHA MPU CMEIIUBAHUU XOJOAHOU U
rOpsiYEN BOJIBL.

OnpeneneHue  KOJAMYECTBA  TEIUIOTHI,  IOJYYEHHOTO  BOAOW  IpHU
TEIMJI000MEHEC HArPEThIM METALTUYECKUM IUITUHIPOM.

OnpeneneHue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

UccnenoBanue mpouecca UCIapeHusl.

Ornpenenenne OTHOCUTEIBHOM BIIAXKHOCTH BO3YXa.

Onpenenenue yAaenbHOM TEMIOTHI MIJIABJICHUS JIbJA.

1.9.4.2. DnekTpuyeckre 1 MarHUTHBIE SIBJICHHUSL.

OnekTpuzanus Ten. J[Ba poma 3JEKTpUUECKUX 3apsAlioB. B3aumonelicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHUJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUSI MEXKIY TEJIaMH ).

Onektpuueckoe nojsie. Hanpsox€HHOCTh snekTpudeckoro mons. [IpuHiun
CYNEPHO3ULIUH JIEKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snekTprudeckux 3apsaoB. DJIEMEHTAPHBIN AIEKTPUUYECKUI 3apsi.
Crpoenune aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCJIOBHUS CYIIECTBOBAHMS BJIEKTPUUYECKOTO TOKA.



WM cTOYHUKN TOCTOSAHHOTO TOKA. JIeMCTBUSI 3JIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onextpuyeckas 1nenb. Cuia Toka. ODJIEKTPUYECKOE  HANpPsLKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIBbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
nas ydactka uenu. llocienoBarenbHOoe W mapalyIEIbHOE  COEAMHEHUE
MIPOBOJIHUKOB.

Pabota W MOIIHOCTH 3JEKTpUYECKOro ToKa. 3akoH Jlxoyms—Jlenua.
DneKTpudecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocrosiHHBIE ~ MarHuTHl.  B3aumonelcTBUE  MOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYECHUE JIJIS )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe 1MOJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHuTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI Ha MPOBOHUK C TOKOM.
DJIEKTPOJBUIATENIb NOCTOSTHHOTO TOKa. lcnonb3oBaHWE SIIEKTPOJBHUIATENIEH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

OnbiTel @apanes. SBieHUE ANEKTPOMArHUTHON MHAYKIMK. [IpaBumno Jlenna.
DneKTporeHepaTop. Crioco6b1 MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMHMHA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

1.9.4.2.1. lemoHcTpanumu.

DIIeKTpU3aLUs TEIL.

JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJICHCTBUE 3aPSAKEHHBIX TEl.

YCTpOUCTBO U JIEUCTBUE IIEKTPOCKOTA.

DIIEKTpOCTaTUYECKAs] HHAYKIHS.

3aK0H COXpaHEHUS NEKTPUUECKUX 3aPsI0B.

[TpoBOHUKYN U AUDIICKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUIECKOTO MMOJIS.

HcTOYHMKHM TOCTOSIHHOTO TOKA.

JIeWCTBHS DIEKTPUIECKOTO TOKA.

DIIEKTPUYECKUN TOK B 5KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenune cuibl Toka aMIepMETPOM.



N3Mmepenne 37eKTpUYecKOro HarpsKeHUs: BOJIbTMETPOM.

Peocrar u marasuH COIpOTUBIIEHUN.

B3aumoelicTBUE MOCTOSHHBIX MarHUTOB.

MoenupoBaHre€ HEBO3MOXXHOCTH Pa3/ICJICHUS MTOJIOCOB MarHuTa.

MonenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OnbIT Opcrena.

MaruuTtHoe noJje Toka. DJIeKTPOMarHur.

JleliCTBHE MAarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENbh OCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS 2JIEKTPOMArHUTHON UHAYKIIUH.

Onbitel Dapajes.

3aBUCUMOCTh HANpaBJICHUS MHAYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HUKHOBECHHSI.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKaA.

1.9. 4.2.2. JlabopaTopHble pabOTHI U ONBITHI.

OnpITel 1O HAOMIOMCHUIO DJCKTpH3allMM Tel HWHAYKIMEH Uu  Ipu
COIPUKOCHOBEHUH.

HUccnenoBanne [EUCTBUS DJIEKTPUUECKOTO TIOJST HA MPOBOJHUKU U
JIMDJICKTPUKH.

COopka u npoBepka pabOThI ANEKTPUUECKON LIETH MOCTOSIHHOTO TOKaA.

N3mMepenune u peryaupoBaHue CUJIbI TOKA.

N3mMepenure u peryampoBaHue HaNpsIKESHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, HIYIIETO Yepe3 pe3ucTop,0T
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnBITEI, IEMOHCTPUPYIOITNE 3aBUCUMOCTh 3JIEKTPUUECKOTO COMPOTHUBIICHUS
MIPOBOJHUKA OT €ro JIJTMHBI, TUIOMIAIU TONIEPEYHOT0 CEYEHUS U MaTepHaa.

[IpoBepka mnpaBuia CIOXKEHUS HANPSHKCHUW MOpPU  MOCIEA0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBusia [js8 CWIbI TOKa NPU TMApaJJICTbHOM COCIUHEHUHU
PE3UCTOPOB.

OnpenencHre pabOThI AEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.



OnpeneneHre MOIHOCTH AIEKTPUYECKOT0 TOKA, BBIIEIIEMON HAa PE3UCTOPE.

Hccnenopanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEpe3 JIAMIIOYKY,OT
HaIpsDKECHMS Ha HEW.

Onpenenenue KII/I HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS IOCTOSIHHBIX MAarHUTOB.

N3yyeHne MarHuTHOTO MOJIsl MOCTOSIHHBIX MarHUTOB MPU UX 00bEIMHEHUHU
pa3ielICHUH.

UccnenoBanue nercTBUS JIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OneITel, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  CHJIBI  B3aMMOJEHCTBUSA
KaTYIIKUC TOKOM U MarHUTa OT CUJIbI TOKA U HAIIPABIICHHS TOKA B KaTYIIIKE.

N3ydenune nerucTBUsl MarHUTHOT'O I10JIS HA IIPOBOJHUK C TOKOM.

KoncTpyupoBanue u n3ydenue paboThl 2JIEKTPOIBUTATES.

N3mepenne KII/] anexTpoaBUraTeIbHON yCTaHOBKHU.

OneITEl 10 HMCCIENOBAHUIO  SIBJICHUS DJEKTPOMATHUTHOW WHIYKIIMH:
VCCIIEIOBAaHNE N3MEHEHUM 3HAYEHUS Y HAIIPABIICHUS MHAYKIIHOHHOIO TOKA.

1.9. 5. Conepxkanne o0yuenus B 9 kiacce.

1.9.5.1. Mexannueckue IBICHUS.

Mexannueckoe nBwkeHHEe. MarepuanbHas Touka. Cucrema ortcuéra.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTB TeJIanpyu HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckopeHHOe MpsiMOJIMHEHOe JBuxkeHHe. CBoOOAHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE nBHKEHHE O OKpYykHOCTH. Ilepuoa u vacrora oOpalleHus.
JInnerHasa u yriioBasi CKOpocTHU. LIeHTpoCcTpeMUTEIBHOE YCKOPEHHUE.

ITepBbii 3akoH HproroHa. Bropon 3akoH Hsrorona. Tpernii 3akoH
Herorona. [IpuHumn cyneprno3uuuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHwHs:: cuiia TPEHHUSI CKOJIbKEHUS,
CUJIa TPEHUS ITOKOs, IPYTHUe BUABI TPEHHUS.

Cwia TSXKECTHM W 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO

nanenus. JBuwkenue rmianer Bokpyr ComHna. IlepBasg kocmuyeckas CKOpPOCTb.



HeBecomocTs 1 neperpysku.

PaBHOBecue maTepuanbHOU TOUKH. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsixecTH.

Nmnynsc tena. 3menenne nmiynsca. Mmmnynbe cuibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTUBHOE JBUKEHUE.

Mexannueckass pabora U MOIIHOCTh. PaboTa cui TsXKecTH, YIPYIrocCTH,
Tperust. CBs3b SHepruu u padbotel. [loTeHnanbHast SHEPTHs Tena, MOJHATOr0 Hajl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus cxxaTou npyxuHbl. Kunernueckas
sHeprud. TeopeMao KMHETHYECKOW 3HEPruu. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPI'UH.

1.9.5.1.1. JlemoHcTpanumu.

HabntoieHne MexaHM4ecKOro JBMKEHMs Tella OTHOCHUTEIbHO Pa3HbIX Tl
OTCUY€TA.

CpaBHeHrE IIyTEd W TPACKTOPUM [BWXKEHUS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOIO IBUKEHUS.

HccenenoBanne npu3HaKoOB PaBHOYCKOPEHHOI'O IBUKEHUS.

HaGnronenue aBM>XKeHUS Tela Mo OKPYKHOCTH.

Habnrogenue MexaHWyecKux SIBJIEHUM, MPOUCXOASIIMX B CHUCTEME OTCUETA
«Tenexka» mpu €€ pPAaBHOMEPHOM M YCKOPEHHOM JBWKEHUM OTHOCHUTEIBHO
kaOuHeTa (QU3UKHU.

3aBUCUMOCTh YCKOpPEHHUsSI Te€la OT MacChl Tejaa M JEHCTBYIOLIEH Ha HEro
CUJIBL.

HaGnronenue paBeHCcTBa CUIT IPU B3aUMOJIEHCTBUM TEIL.

N3MmeHeHue Beca Tena npyu yCKOPEHHOM JIBH)KCHUU.

Ilepenaya ummnyJsibca py B3aMMOJEHUCTBUAU TEIL.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe UMITyJIbCca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTruu pH CBOOOIHOM IaJIEHUU.



CoxpaHeHHEe MEXaHUYECKOW PHEPruM MpHU JBHXKEHUU Tella MOJ JIEHCTBUEM
MPY>KUHBI.

1.9. 5.1.2. JTaGopaTopHble pabOTHI U OIBITHI.

KonctpyupoBanue Tpakta il pa3roHa W JaJbHEHIIETO PaBHOMEPHOTO
JIBUKECHUS IIapUKa UIIU TEIICKKHU.

OnpeneneHrue CpeHEM CKOPOCTH CKOJBXKEHUS Opycka WIW JIBHOKCHUS
HIaPUKAIO HAKIOHHOW INIOCKOCTH.

OnpeneneHue yCKOpPEHHUsI Tejla MPU PABHOYCKOPEHHOM JIBUKEHUU 10
HAKJIOHHOM TTIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBIKEHUU 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIAM TP PABHOYCKOPEHHOM JBWIKEHUU 0e€3
HAayaJbHOM CKOPOCTHM IIyTH OTHOCSTCA KakK psiJi  HEUYETHBIX YHUCEI, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJITMHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIbI TPEHUSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JJABJICHHUSI.

Onpenencuue kodpGUIMEHTa TPEHUS CKOJIBKCHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CHIBI TPEHUSI MPU PABHOMEPHOM JABMKEHHH TeEJario
TOPU30HTATIBHON TTOBEPXHOCTH.

Onpenenenue pabOThl CWJIBI  YNPYrOCTH TpU  TOABEME Tpy3a C
WCITIOJIb30BAHUEM HEIMOJABUKHOTO U MOBUKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpAHEHUS IHEPTUH.

1.9. 5.2. Mexanuueckue KojieOaHUs U BOJIHBI.

KonebarensHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTUKU  KOJICOAHMIL:
MEpPUOJ, 4YaCTOTa, aMIUIMTyJIa. MareMaTHU4eCKUd W TPYKUHHBIA MAaSTHUKHU.
[IpeBparnienre sHeprUM MpY KOJIEOATSITHHOM JBUKEHUU.

3aryxarommue  kojebanus.  BeiHyxkneHHble — kosneOanus.  Pe3onanc.
Mexannuyeckue BosiHBI. (CBoiicTBa MeXaHMYECKUMX BOJH. IIpomonbHble U
nonepeyHbie BOJIHBL. JITMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHECHUSI.

Mexanuyeckue BOJIHbI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBL.



3Byk. ['poMKoCTh 3Byka W BbicoTa TOHa. OTpaxeHue 3Byka. MHOpa3Byku
yIIBTPa3BYK.

1.9.5.2.1. lemoHCcTpanuu.

HaGnronenue konebaHuit Ten MOJ JAEUCTBUEM CHIIBI TSXKECTH U CHJIBI
YOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJICOAHMI 1 pe30HaHCca.

PacnipocTpaneHnne npo10iabHbIX U NONEPEYHBIX BOJIH (HA MOJIEIIN).

Habmoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

1.9. 5.2.2. JlabopaTopHbi€ paOOTHI U OIBITHI.

Omnpenenenre 4acTOThI U MepUo/Ia KoJIeOaHUN MaTEMAaTHYECKOTO MasITHUKA.

OmnpeneneHre 4acTOThl U MEpUOAa KoJIeOaHUN MPYKUHHOTO MasiTHUKA

Uccnenosanne 3aBUCUMOCTH TMEpHOJa KOJIEOaAHUN MOJABEIICHHOTO K HUTHU
rpy3a0T JJIUHBI HUTH.

WccnenoBanue 3aBUCUMOCTH Mepuojia KojaeOaHuii mpyKMHHOTO MasTHUKAOT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH MepuUoja KojeOaHUl rpysa, MOJBEIICHHOTO K
HUTH,0T MACCHI Ipy3a.

OnpITbl,  JAEMOHCTPUPYIOIIME  3aBUCMMOCTh  NepHoja  KosieOaHui
MPYKMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne ycKopeHHs: CBOOOHOTO MaACHUS.

1.9. 5.3. DnekTpoMarauTHOE MOJI€ U AJIEKTPOMATHUTHBIEC BOJIHBI.

DJIEKTPOMarHUTHOE  MOJIE.  DJIEKTpOMAarHuTHele  BOJHBL.  CBoliCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »jeKkTpoMarHUTHBIX BOJIH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DnekTpoMaruuTHas npupoja cBera. CkopocTh cBeTa. BollHOBBIE CBOMCTBA
CBETA.

1.9.5.3.1. lemoHCcTpanumu.

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.

BostHOBBIE CBOMICTBA CBETA.



1.9. 5.3.2. JlabopaTopHbie pabOThI U OTBITHI.

N3ydenune CBOMCTB SJIEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOMJIBHOTO
TenedoHa.

1.9. 5.4. CBeroBbI€ SIBIICHUS.

JlyueBas  moxpenp  cBera.  Hcrounukm ~— cBera.  [IpsmonuHeinHoe
pacnpoctpanenue cBera. 3atMeHust ConHua u JIynel. Otpaxenue ceta. [nockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomsieHuss cBeta. [loiHOE BHyTpeHHEe
OoTpaxkeHHe cBeTa. Vcnonb3oBaHME MOJHOTO BHYTPEHHETO OTPaXKCHUSI B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xox unydet B smH3e. Onrtudeckas cucrtema ¢oToarmapara,
MHUKPOCKOIIaW TejlecKomna. [Jla3 Kak onTuyeckass CUCTEMA. bIM30pyKOCTh U
JaTbHO30PKOCTb.

Paznoxxenue Oenmoro cBera B chnektp. Omnbitel HeloTona. CroxeHue
CIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

1.9.5.4.1. JlemoHcTpanumu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonyuenue n300pakeHU B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuueckuii CBETOBOI.

Xox mydeid B cOOUparoIiei JInH3e.

XoJ1 Ty4el B pacCErBArOIIECH JIMH3E.

[Tonyyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.

[Ipunuun aeiictBus oToanmnapara, MUKpOCKOIA U TEJIECKOMA.

Mopenn rnasa.

Paznoxenune 6eoro cBeTa B CIIEKT).

[Tomydyenue 6emoro cBeTa mpH CI0KEHUHM CBETAa Pa3HBIX I[BETOB.

1.9. 5.4.2. JlabopaTopHbi€ paOOTHI U OIIBITHI.

UccnenoBanne 3aBUCUMOCTH yIJla OTpPaXEHHUs CBETOBOTO Jyya OT yrja

MaJICHUs.



N3ydeHne xapaKTepuCTUK N300paKeHUs IpeIMETa B TNIOCKOM 3€pKaJie.

Hccnenopanne 3aBUCHMOCTH yriia MPEJOMIIEHUS CBETOBOTO JIyd4a OT yria
IIaJICHNS HA TPAHUIIE «BO3LyX—CTEKIION.

[TosyueHnune n300paxeHU ¢ TOMOIIBbIO COOMPAIOIIEH JINH3HI.

Omnpenenenre (OKYCHOTO PacCTOSHUS M ONTUYECKOM CHIIBI COOHMparolei
JIMH3BIL.

OnBbITHI IO Pa3IOKEHUIO OEIOr0 CBETA B CHEKTP.

OnpITBl IO BOCHPHATHIO I[BETA NPEIMETOB NPHU WX HAOIIOACHUM Yepe3
I[BETOBBIC (DPUIIBTPHI.

1.9.5.5. KBaHTOBBIE SIBICHUS.

Omnsitel Pesepdopna u manerapHas moaens aroma. Moaens aroma bopa.
HcnyckaHue 1 MOTJIONIEeHHe cBeTa aToMOM. KBaHTHI. JIMHeWYaThle CIEKTPBHI.

PanunoaktuBHOCTh. Asb(a-, 6eTa- U raMma-u3nydeHusi. CTpoeHHEe aTOMHOIO
anpa. Hyxionnas wmopens artomHoro snpa. Msoromsl.  PannoakTuBHBIE
npespatenus. [lepron monypacmnana aTOMHBIX sSIED.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHUs 3apsiJ0OBOTO M MAacCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CosHIA U 3BE3.

Anepnas sHepretvka. JleHCTBUS pPAIMOAKTUBHBIX W3JIYYEHUNW Ha IKUBBIC
OpTaHU3MBI.

1.9.5.5.1. JlemoHcTpanumu.

CrexTpbl U3ITy4YEHHUS U TTOTJIOLICHHUS.

CnexTpbl pa3IMvyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHUZUPYIOUIUX U3TYyUEHUH.

Peruncrpanus usinydeHus NpupoOAHBIX MUHEPAJIOB U IPOAYKTOB.

1.9. 5.5.2. JlabopaTopHbIi€ paOOTHI U OTIBITHI.

Haburoienne CriomHbIX U IMHEHYaThIX CIIEKTPOB U3JIyYEHUS.

HccnenoBanne TPEKOB: U3MEPEHHE JHEPTMM YACTUIBI MO TOPMO3HOMY

nyTtu(no ¢oTorpadpusm).



N3mepenue pagnoakTUBHOTO (oOHA.

1.9. 5.6. IloBTOpHUTENHHO-00001IAIONINI MOTYTb.

[ToBTOpUTENHEHO-0000IIAOIINIA MOJYJIb npeaHa3HaueH TUTST
CUCTEMaTHU3AlMKUKA 0000IIEHUS TPEAMETHOTO COJIEPYKAHUS U OMBITA JACSTEIBHOCTH,
NPUOOPETEHHOTONPU U3YUYEHUHU BCETO Kypca (PM3UKH, a TaKKE JJIs MOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00y4aromuxcs,
BBIOPABIIINAX ATOT yUEOHBIN MPEIMET.

[Ipu n3yyeHun JaHHOTO MOMYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BUBI
JIESITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUHBACTCS TOCTHKEHUE MPEAMETHBIXU
METaIlpeJMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  0o0yueHus, GopMHUpPYETCs
€CTECTBEHHO-HAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB HCCJIECIOBAHMUS
SBJICHUM TPHUPOABl M TEXHUKH, OBJIAJICHUE YMEHUAMH OOBACHATH (pu3myeckue
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIC 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
Ka4e€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIMATBEHO IESATENRHOCTHBIN XapaKTep HAHHOIO MOAYJISA pPEeanu3yeTcs
32 CY€T TOro, 4YTO OOy4Yaromuecs BBIIOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaiaraeTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHUU pACIO3HABaTh M HAY4YHO OOBACHATH
dbuznyeckue SBJICHUS B OKPYKAIOILIEH MPUPOJI€ U MIOBCEAHEBHON KU3HU;

WCIIOJB30BaTh HAYYHBIE METOJIbl UCCIIEI0BaHUS (PU3UUECKUX SIBJICHUI,B TOM
YHCIIe JUIsl MPOBEPKU TUTIOTE3 U TIOTYUYCHUS TEOPETUUECKUX BBIBOJIOB;

OOBSACHSTH HAyYHbIE OCHOBBI HANOOJIEE BAKHBIX TOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTUI, HAPUMEP, MPAKTUIECKOTO HCIIOIb30BAHUS PA3IUYHBIX UCTOYHUKOB
HHEPruy Ha OCHOBE 3aKOHA MPEBPAILECHMS] U COXPAHEHMSI BCEX M3BECTHBIX BUIOB
HHEPTUHU.

Kaxnas w©3 TemM [AaHHOrO MOJIyJA BKJIIOYAeT JKCIEPUMEHTAIbHOE
uccieqoBaHre 00oOUIaroero xapakrepa. Moayinb 3aBepIIaeTCcsl MPOBEICHUEM
JUArHOCTHUYECKOIHN OLIEHOYHOM paboThI 32 KypCc OCHOBHOTO O0IIeTr0 00pa3oBaHusl.

1.9. 6. [Inanupyembie pe3ynbTaThl OCBOoeHUS (hr3uku (0a30BbIN YPOBEHB) HA
YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHuUsl.

1.9. 6.1. Usyuenne ¢u3nku Ha YPOBHE OCHOBHOTO 0O0IIEro 0Opa3oBaHMS



HaMpaBJI€HO HA JOCTUKEHHUE JUYHOCTHBIX, METANpPEAMETHBIX U MPEAMETHBIX
00pa30BaTENbHBIX PE3YIbTATOB.

1.9. 6.2. B pe3ynbrare m3ydeHus (pu3WKH HA YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus y oOydaromierocsi 0yayt copMupoBaHbl CIEAYIONIME JTUYHOCTHBIC
pe3yibTaThl B YACTH:

1) maTpuoTHYECKOr0 BOCIIUTAHMUS:

IIPOSIBJICHUE UHTEPECA K NCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUKUCKOMN
buznuecKoil HayKu;

IIEHHOCTHOE OTHOIIICHHUE K IOCTHKCHUSIM POCCUMCKUX YIEHBIX-(DU3HKOB;

2) rpa)aaHCKOTO U TyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

FOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO-
3HAUYMMBIXH JTHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM
JOCTUXEHUU PUBHUKY;

OCO3HAHHE BaXHOCTH MOPAJIbHO-3TUYECKUX MPHUHIMIIOB B JESITEIBHOCTH
Y4EHOT0;

3) 3CTETUYECKOTO BOCIIUTAHUS:

BOCIIPHUATHE ICTETUYECKUX KAYeCTB (DM3MUECKOW HAyKW: €€ TapMOHHYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH Hay4YHOTO NTO3HAHMS:

OCO3HaHUE UEHHOCTH (U3MYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUSI MHpPA, OCHOBBI DPA3BUTHS TEXHOJOTIMM, BAKHEHILIEW COCTAaBIAIOLICH
KYJbTYPHI,

pa3BUTHE HAYYHOM IF0O03HATENLHOCTH, MHTEpEca K HCCIE0BATEIbCKOM
NEesATEIbHOCTH;

5) popmupoBaHus KyJbTYPhl 3J0POBbS U IMOITMOHAIBLHOTO 0J1aronoIyyus:

OCO3HaHWE IIEHHOCTH Oe30macHoro o0pa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWJI O€30MacHOr0 TOBEACHUS Ha
TpaHCIIOPTE,HA JIOpOraxX, C OJJICKTPHUUYECKUM U TEIUIOBHIM OOOpYJIOBAaHHEM B
JIOMAIITHUX YCIIOBHUSIX;

c(hOpMHUPOBAHHOCTh HaBblka pediieKCHMU, MpPU3HAHME CBOEro IIpaBa Ha

OIMOKYH TaKOIo K€ MpaBa y APYroro 4ejaoBeKa;



6) TpyA0BOTO BOCIIUTAHUSA:

7) aKTUBHOE YYacTHE€ B pEIIEHWM MPAKTHYECKUX 3a7ad (B
paMKax ceMbH, 00pa30BaTeIbHOM OpraHU3allMK, HACEJIIEHHOTO ITyHKTA,
POJHOrO Kpasi) TEXHOJOTMYECKOWH COLMAIbHON HAlpaBiIEeHHOCTH,
TpeOyIOIKX B TOM YHCIE U (PU3NUECKUX 3HAHUM;

MHTEPEC K NIPAKTUUECKOMY U3YUEHHIO IPOECCHil, CBSI3aHHBIX C (PU3UKOI;

8) PKOJIOTUYECKOTO BOCITUTAHUSI:

OpUEHTAIMsI HAa NMPUMEHEHHE (U3WYECKUX 3HAHWUW ISl pellleHus 3a7ad B
o0JacTh OKpYyKalolled cpeabl, IUIAaHUPOBAaHHUS TMOCTYIKOB M OIIGHKH UX
BO3MOYKHBIX ITOCJIEICTBUM JIJIS1 OKPYKAIOLLIEH CPEIbI;

OCO3HaHHUE TJIO0AJIBHOTO XapakTepa SKOJIOIMYECKUX HpoOJieM U MyTed HxX
peuieHus;

9) amanTanuu K HW3MEHSIOIIMMCS YCIIOBHSIM COLMAJIBHOM W NIPUPOJHON

Cpelbl:

MOTPEOHOCTh BO B3aWMOJEHCTBUM TNPHU BBINOJHEHUU WCCIECIOBAHUNA H
IPOEKTOB (PM3UYECKOM HANIPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

NOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO
NesATEIbHOCTD;

NOTPeOHOCT, B (POPMUPOBAHMM HOBBIX 3HAHW, B TOM  YHUCIHE
(bopMyIMpOBaTh UJIEU, TOHATHS, TUIIOTE3BI O (PUINYECKUX OOBEKTAX U SBJICHUSX;

OCO3HaHUEe Je(UUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B
o0nacTu GU3HKY;

IUIAaHUPOBAHUE CBOETO pAa3BUTHUS B MPHUOOPETEHUM HOBBIX (PU3HUECKUX
3HAHUI;

CTPEMJICHHE aHAJIU3UpPOBaTh M  BBIBIATH  B3aUMOCBSI3H  MPUPO/IBI,
0OLIECTBa SKOHOMHUKHU, B TOM YHCJIE C UCIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

OLICHKAa CBOMUX JEHUCTBUU C YYETOM BIMSHUS HA OKDPYKAIOIIYI0 Cpeny,
BO3MO>KHBIX INI00ABHBIX TOCIIEICTBUM.

1.9. 6.3. B pesynbrare nzydeHus (pU3MKH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chOpMUPOBaHbBl METAaNpeIMETHBIE

pe3ynbTaThl, BKIIOYAIOUIME TO3HABATENbHBIE YHUBEPCAJIbHBIE YUeOHbIE IEUCTBUS,



KOMMYHUKATUBHBIE  YHUBEpPCAIbHBIC  Y4eOHBIC  JCUCTBUS, PETYISTUBHBIE
YHUBEpCAIbHBIC YIeOHBIC TCUCTBUS.

1.9. 6.3.1. OBnafgeHne yHHWBEPCAIbHBIMA YYCOHBIMU ITO3HABATECIHLHBIMU
NEUCTBUSIMU:

1) 6a30BBIC JIOTHYECKHUE ICUCTBUS:

BBISBJSIT M XapaKTEepU30BaTh CYIIECTBEHHbIC TMPU3HAKH OOBEKTOB
(siBNIEHUI );

yCTaHABIMBATh CYIIECTBCHHBIM MPHU3HAK KIACCU(PUKAINK, OCHOBAHUSIJIS
000O0IICHHS U CPaBHEHHS,;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paccMaTpUBaeMbIX (pakTax,
JIAHHBIX ¥ HAOIIOJEHUSAX, OTHOCSIIUXCS K (PU3MUECKUM SIBICHUSM;

BBISBJISITh TIPUYMHHO-CJICJCTBEHHBIC CBSI3U TIPU H3YYCHUH (PU3HUUYCCKUX
SIBJICHMMH TIPOIIECCOB, MPOBOJUTH BBIBOJABI C HMCIOJIL30BAHMEM JICTyKTUBHBIX U
WHIYKTUBHBIX ~ YMO3aKJIIOYCHHH, BBIIBUTATh THUIOTE3BI O  B3aHMMOCBI3SX
(bU3NYECKUX BEJINYNH;

CaMOCTOSITEIIbHO BBIOMpPATh CIOCO0 peIIeHUs yueOHOM (hU3NYECKOM 3a1aduu
(cpaBHEHHE HECKOJIBKMX BApHAHTOB PEIICHHS, BHIOOp HanOosee MOIXOJSAIICTO C
y9ETOM CaMOCTOSITEIIEHO BBIICICHHBIX KPUTEPHUEB).

2) 6a30BbIE UCCIEIOBATEIBLCKUE JCHCTBUS:

HCITOJIH30BaTh BOMIPOCHI KaK MCCIICOBATEIHCKAN HHCTPYMEHT ITO3HAHMS;

IIPOBOJIMTH TI0 CAMOCTOSITEIIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIIOMXKHBIN
(U3UYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHNE (PU3HUUECKOTO SBICHUS,

OIICHWBATh HA TMPUMEHUMOCTh M  JIOCTOBEPHOCTh  HH(OPMAIIHIO,
TIOJIYYCHHYIO B XOJI€ MCCIICIOBAHHUS MU SKCIIEPUMEHTA,;

CaMOCTOSITeNIbHO (POpMyIMpOBaTh O0OOIIEHUS W BBIBOJABI MO pe3yJibTaTam
MPOBEIEHHOTO HAOIIOACHUS, OIBITa, UCCIICIOBAHNS;

IIPOTHO3UPOBATh  BO3MOXKHOE  JalbHEHIee  pa3BUTHEC  (PU3HMUICCKUX
MIPOIIECCOB,a TAKXE BBIJIBUTaTh IPESATONOXKEHUS 00 HMX pa3BUTHH B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

3) pabota ¢ uadopmaIuei:

IMPUMCHATH PA3JIMYHBIC MCTO/JAbl, HHCTPYMCHTbLI MW 3allpOChbl IIPH IIOMCKEC M



oTOope HHPOPMAIIUHU WM TaHHBIX ¢ YYETOM MPEAoKeHHON yueOHO# Ppu3ndeckoit
3a]a4H;

aHAJIM3UPOBaTh, CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH HH(OPMAIIUIO
Pa3IMYHBIX BUJOB U (POPM IIPEICTABICHMUS,;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IpeICTaBICHUS
MHPOpMAILlMUU WUIFOCTPUPOBATh pEIIaeMble 3aladl HECIOXKHBIMU CXEMaMH,
JyarpaMMamMu, MHOU TpauKoil 1 UX KOMOMHALUSIMU.

1.9. 6.3.2. OBnazeHne yHUBEPCATbHBIMU YYEOHBIMH KOMMYHUKATUBHBIMU
JNEUCTBUSAMM:

1) oGmenue:

B XOJ€ O0OCYyXJeHHs ydyeOHOro Marepuajna, pe3yJbTaTOB J1aOOpaTOPHBIX
paboTH NPOEKTOB 3a/aBaTh BOIPOCHI IO CYLIECTBY OOCYXJaeMOil TeMbl HU
BBICKA3bIBAaTh WJCW, HAICJICHHbIE Ha pelIeHHe 3a7aud W MOJAJep)KaHue
OJ1aroKeIaTeIbHOCTH OOIICHUS;

COTIOCTABJIATH CBOU CY)KJICHUS C CYXACHUAMHU JIPYTUX YYACTHUKOB JMAJIOra,
OoOHapyXMBaTh pPa3IM4Ue U CXOACTBO MO3UIIMIA;

BbIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

MyOJIMYHO TMPEACTABIATH PE3YIbTAThl BBHIMTOJIHEHHOTO (PH3UYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA).

2) COBMECTHAsI IEATENBbHOCTD (COTPYIHUYECTBO):

NOHMMATh U UCHOJb30BaTh MPEUMYILECTBA KOMAaHAHONW M MHAWBHYabHOM
paboThI MPU PEIICHUH KOHKPETHOU (PU3nYeCcKoi poOIeMbl;

OPUHUMATh 1€JIM COBMECTHOM JIESTEIbHOCTH, OPTaHU30BbIBATh J1EHCTBUSAIIO
e€ MOCTIDKEHHUIO: paclpeleNiaTh pOJu, OOCYXAaTh MPOLECCHl W PEe3yNbTaThI
COBMECTHOM paboThl, 0000111aTh MHEHHUS HECKOIBKUX YEIOBEK;

BBITIOJTHATH CBOIO YacTh padOTHI, JOCTUTAsl KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIPaBJICHUI0O M KOOPAWHUPYS CBOU JIEHCTBUS C JOPYTMMH YJICHAMH
KOMaH/Ibl;

OLICHMBATh KAdye€CTBO CBOEro BKJIaJa B OOUIMI NPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENTLHO C(POPMYTHPOBAHHBIM yUACTHUKAMHU B3aHMMOCHCTBHSL.

1.9. 6.3.3. OBnageHue yHUBEpPCAJIbHBIMU  YYEOHBIMU  PETrYJISATUBHBIMU



JNICUCTBUSIMHU:

1) camoopranuzanus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M yUYECOHBIX CUTYaALUAX, TPEOYIOMNX IS
peteHust GU3NUYEeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IMYHBIX  MOJAXOJAX  MPUHATUS  pEIICHUN
(MHAMBUAYaIbHOE, IPUHSATHE PEIICHUS B TPYMIIE, IPUHATHAE PEIICHUHN TPYIIoN);

CaMOCTOSITENIbHO COCTABIIATh QJITOPUTM peIIeHUs (PU3HUECKOHN 3aJauu WU
IJlaHa MCCIEIOBaHUA C YYETOM HMEIOIIMXCA PECypcoB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATh NIPEIJaraéMble BAPUAHThI pEICHUM;

POBOJIUTH BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY CUTYAIlUU U MIpeJiaraTh MIaH e€ N3MEHEHUS;

OOBSICHATh  MPUYUHBI  JIOCTIDKCHUS  (HEAOCTIDXKEHUSI)  pe3yJIbTaTOB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBHI B JACSITENHHOCTH (B TOM YHCIE B XOJ BBIOJHEHUS
(U3NYECKOTO HCCIEIOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
W3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEJIH U YCIOBUSIM.

3) SMOLIMOHATBbHBIN UHTEJIJIEKT:

CTaBUThH ce0s1 HA MECTO JIPYroro 4eyioBeKa B XOJE CIopa WIH JUCKYCCUHUHA
HAy4YHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHHS U JIOTUKY JIPYTOTO.

4) npuHsATHE Ce0S U IPYTUX:

MpU3HABATh CBOE MPABO HA ONIMOKY MPHU PEHICHUU (PU3MUECKUX 3aJa4MIHA B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

1.9. 6.4. IlpenMeTHble pe3yJbTaThl OCBOCHMS NPOrpaMMmbl 1O  (U3UKE
(0a30BbIl YPOBEHD).

1.9. 6.4.1. [IpeameTHBIC PE3YyNBTATHl OCBOEHHUS MPOTPAMMBI O (PUBHKE K
KOHIy 00y4eHus B 7 Kiacce:

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI  OTPa)KaTh
c(OpPMHPOBAHHOCTh Y 00YYAIOLIUXCS YMEHMIA:

HCIIOJBb30BAaTh ITOHATHA: (bnanecm/le N XUMHUYCCKUC SBJICHUA, Ha6JIIOJICHI/IC,



DKCIIEPUMEHT, MOJIeNb, THUIOTE3a, CIAWHUIBI (U3UYECKUX BEIWYUH, aToM,
MOJIEKYJIa, arperaTHhIC COCTOSHUS BemecTBa (TBEPIOE, XKUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBMKCHUE (paBHOMEPHOE, HEpPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpaeKTOpHUs, paBHOJACHCTBYIOmas cuj, Achopmaius (yrnpyras, IlacTHdeckas),
HEBECOMOCTh, COOOIIAIOIIUECS COCY/IbI;

pazimuath sBieHUS (Iuddy3us, TEII0OBOE IBHKEHHE YacCTHI[ BEIIECTBA,
paBHOMEPHOE JBUKCHHE, HEPABHOMEPHOE IBM)KCHHUE, WHEPITUS, B3aUMOCHCTBHE
TEJ, paBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OChIO0 BpAIlCHHS, Iepeaada
JABJICHUST TBEPABIMU TEIAMH, JKUIKOCTIMU W Ta3aMH, aTMoc(epHOe naBlieHHE,
IJIaBaHUE TeJ, NpPEeBpallleHUs MEXaHWYSCKOW JSHEPruu) I10 ONHCAHUIO HUX
XapaKTepHbIX CBOMCTBM HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
bu3ndYecKoe SBICHUE;

pacmo3HaBaTh  NPOSBICHHE  W3YyYCHHBIX  (U3UYECKUX  SBICHUUA B
OKPYXAaIOIeM MHUpPE, B TOM 4YHCIIe (U3UYECKUE SIBICHHUS B MPHUPOJE: MPUMEPHI
JIBUKECHHS C PA3JIMYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOW MPUPOJE, NCUCTBUE
CUJIBI TPEHHUS B TIPUPOJIC U TEXHHUKE, BIUSIHUE aTMOC(HEPHOTO JAaBJICHUS Ha KUBOU
OpraHu3M, IIJIJaBaHHE PBIO, phYard B TeJ€ 4YEIOBEKA, MPU 3TOM TEPEBOJHUTH
MPAKTUYECKYI0 3aJady B Y4eOHYIO, BBIJEHATh CYIIECTBCHHBIE CBOMCTBA
(npu3Haku) GU3NYECKUX SIBICHMII;

OMKCHIBATh M3YYCHHBIC CBOWCTBA TEN M (PU3MUCCKHUE SBIICHUS, HUCIIOIB3YS
dbu3nyeckue BeIWYUMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpPEMS, ITyTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tella, Cuja
TpeHus, AaBjeHue (TBEPAOro Teja, >KUIKOCTH, Ta3a), BBITAJIKUBAIOIIAS CHIIA,
MeXaHWu4ecKas padoTa, MOIIHOCTh, IJICYO CHJIBI, MOMEHT CHJIbI, KO3(PQPHUIIUCHT
TIOJIC3HOTO JICUCTBUS MEXaHU3MOB, KHHETHUYECKAs ¥ TIOTCHIIMAJIbHAS SHEPTHSI ), TIPH
OIMCAHWH TIPABHJIBHO TPAKTOBATh (PU3UYECKUN CMBICIT HCIIOJIB3YEMbIX BEIIMYHH,
uxX O0OO3HAUCHUS W EIUHUIEI (U3UYECKUX BEIWYUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONIUE TAHHYIO (DU3UYECKYIO BETUYHHY C IPYTMMH BEIMYUHAMU, CTPOUTH
rpaduKy U3Yy4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH,

XapaKTepHU30BaTh CBOWCTBA T, (U3NYECKHE SBICHUS M TIPOIECCHI,

UCIIOJIb3Ys TPAaBWJIA CIOXKEHUsSI CUJ (BIOJIb OJIHOM TpsiMoif), 3akoH ['yka, 3aKoH



[Tackans, 3akoH Apxumena, IpaBUIO paBHOBecus pblyara (0OJoka), «3070TOE
IIPAaBWJIO» MEXAHMKH, 3aKOH COXPaHEHWs MEXaHMYECKOM DJHEPTUH, NPU STOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3allMCHIBATh €r0 MAaTEMaTHYEeCKOe
BBIPAKEHHUE;

OOBACHATh (PU3NYECKHUE SBJICHUS, POLIECCH] U CBOMCTBA TEN, B TOM YUCIIEH
B KOHTEKCTE€ CHUTYyallMil IPaKTUKO-OPHUEHTHUPOBAHHOIO XapakTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHNE U3 |—2 JTOTMYECKUX IIaroBC
UCIIONb30BaHUEM |—2 W3Yy4YEHHBIX CBOWMCTBAa (PU3WYECKUX SBICHHUN, (PU3UUECKHUX
3aKOHAWJI 3aKOHOMEPHOCTH;

pemarh pacu€THble 3a/1a4u B 1—2 1elcTBUS, UCTIOIb3Ysl 3aKOHBI U (POPMYJIHI,
CBsI3bIBAIOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaJIM3a YCJIOBHS 3a/ladyd
3alliChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKHUE BEIUYUHBI B (DOPMYJIBI U
IIPOBOJUTH PACUYEThI, HAXOIUTh CIPABOYHBIEC JAHHBIEC, HEOOXOANUMBIE JIs1 pELICHUS
3a/1a4, OIEHUBATh PEATMCTUYHOCTh MOJIYYEHHON (DU3NUECKON BETMUYUHBI;

pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEIIUTh MpPU I[OMOIIH
(¢u3NYeCKUX METOAOB, B OIMCAaHUU MCCIEAOBAHUS BBIJCIATh IPOBEPSIEMOE
OpeanoyiokeHue (TUIoTe3y), pa3iuyaTh M HHTEPIPETHUPOBATh IOTYYECHHBIN
pe3ynbTaT, HAXOAWTh OIIMOKA B XOJE OIbITA, NPOBOAUTH BBIBOABI IO €ro
pe3yabpTaram;

MIPOBOJIUTH OMBITHI 110 HAOIIOJAECHUIO (PU3HUECKUX SIBACHUN WIH (U3NUECKUX
CBOMCTB Ten: (OpMyIHpOBaTh NPOBEpsieMble MPEAINOJIOKEHUs, COOUpaTh
YCTaHOBKYHU3 MPEAJIOKEHHOT0 O00O0pYyIOBaHMs, 3alUChiBaTh XOJ OIbITa H
(dbopMyIIMpOBaTh BHIBOJIBI;

BBIMIOJIHSTH MPSAMbIE U3MEPEHUS PACCTOSIHUS, BpEMEHH, MacChl Tena, 00bEMa,
CWIbIM TEMIIEpaTyphbl C HCIOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB,
3aMKChIBATh TOKA3aHUS MTPUOOPOB € YUETOM 3aJJaHHON a0COJIFOTHOW MOTPEIIHOCTH
U3MEpPECHUU;

MIPOBOAMUTH HCCIIEIOBAaHUE 3aBUCHUMOCTH OIHOW (PM3UYECKON BETUUYHMHBI OT
JPYrOMC KCIOJB30BAHUEM NPSIMBIX U3MEPEHUN (3aBUCHMOCTU IMYTH PABHOMEPHO
JBHMKYILETOCS T€Jla OT BPEMEHU IBHM)KCHHUS TEJA, CHIIBI TPEHUS CKOJBXKEHUS OT

Beca TeJla, KauyecTBa 00pabOTKU MOBEPXHOCTEHN TEI M HE3aBUCUMOCTHU CHUJIBI TPEHUS



OT TUIOIIAJIA CONPUKOCHOBEHMS TE€J, CHJIBI YIPYTOCTH OT YAJIMHEHUS MPY>KUHBI,
BBITAJIKMBAIOIICH CHJIBI OT 00bE€Ma MOrpYyXKEHHON YacTH Tela U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCHUMOCTHUOT IUIOTHOCTH T€Ja, OT TIJIyOMHBI, HA KOTOPYIO
HOTPYXKEHO TEJIO0, YCIOBUH IJIaBaHUs TEJ, YCIOBUM paBHOBECHUS pblyara U OJIOKOB,
y4acTBOBaTh B IUIAHUPOBAHMM y4e€OHOrO MCCIIEIO0BaHUS, COOMPATh YCTAHOBKY U
BBIIIOJIHATh ~ WU3MEPEHUs, CleAys MpEeaJo)KEHHOMY IUIaHy, (PUKCHUpOBATh
pe3ynbTaThl  TMOJYYEHHON  3aBUCHMOCTH  (PU3WYECKHMX  BEIUYMHB  BHUJE
NPEJIOKEHHBIX TaOMuIl W TpaduKOB, MPOBOAUTH BBIBOJABI MO pe3yibTaTaM
UCCJIEI0BAHNUS;

OPOBOJUTh KOCBEHHbIE HW3MEpEHUs (U3MUECKUX BEJIWYHMH (IJIOTHOCTD
BELIECTBA JKUIKOCTH W TBEPAOIO Tejla, CHJA TPEHUS CKOJIbKEHUS, JAaBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIash Ha MOTPYXEHHOE B >KUJKOCTh
TeNno, KOA()PUIMEHT TMOJIE3HOTO JEUCTBUS TMPOCTHIX MEXaHU3MOB), CIEAYS
NPEMIOKEHHOW ~ WMHCTPYKIMW:NIPU  BBINOJHEHUUM  HU3MEpPEHUH  colOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISTH 3HAYEHUE UCKOMOM BEJIMYHHBI;

co0II01aTh MpaBuja TEXHUKH O€30MacHOCTU MpHU paboTe ¢ 1ad0paTOpHBIM
00opy1I0BaHUEM;

MMETh MPEJCTABICHUE O MPHUHIMMNAX IEUCTBHUS TPUOOPOB M TEXHHUUYECKHUX
YCTPOMCTB: BEChI, TEPMOMETP, AUHAMOMETpP, COOOIIAOIINECS COCYAbl, OapoOMeETp,
phIyar, MOJBUKHBIN U HETOABUKHBIN OJIOK, HAKJIOHHASI TUNTOCKOCTH;

XapakTepu30BaTh  NPUHLMIIBI  JCHCTBUS  M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C MWCIOJB30BAHUEM MX ONUCAaHUA (B TOM YHCIIE:
NOJAIIUITHAKY, YCTPOMCTBO BOJONPOBOJA, TMAPABIMYECKHI IIpecc, MaHOMETP,
BBICOTOMEp, TMOPIIHEBOM HACOC, apEOMETp), HCIOAb3ys 3HAHUA O CBOMCTBAX
bu3MYecKuX SBICHUN U HEOOXOAMMbIE PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHI (HAXOIUTh HH(POPMALIMIO O TPUMEPAX ) TPAKTUUECKOTO
UCIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMH W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DSKOJOTHYECKOTO TOBEACHUS B
OKPYXKAIOIIEU CPELE;

OCYUIECTBJISATh OTOOp HCTOYHMKOB MHGopmanuu B VIHTepHere B



COOTBETCTBUUC 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHHM
U MyTEM CpPaBHEHMS PA3IMYHBIX MCTOYHUKOB BBIACIATH WH(MOPMAINIO, KOTOpas
SBJISIETCSA MPOTUBOPEUMBON UM MOXKET OBITh HEJOCTOBEPHOM;

UCIIOJIb30BaTh TPH BBIMOJHEHUU YUYEOHBIX 3a/laHUi HAayYHO-TOMYJSPHYIO
JUTEPATypy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WUuTepHeT, BianeTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHME MHCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE2—3 MCTOYHUKOB WH(OPMAITUH, B TOM YUCJIE TMyOIMIHO TPOBOIUTEH KPATKHE
COOOIICHHST O pe3yJbTaTaXx NPOEKTOB WM Y4YEOHBIX HMCCIEIOBAHUU, MPU ITOM
IPaMOTHO HCHOJB30BaTh M3YyUYCHHBIM TOHATHIHBIM anmapar Kypca (GHU3HKH,
CONPOBOK/IaTh BBICTYIUICHHE MPE3CHTALINEN;

MPU  BBIMIOJIHEHUH YYEOHBIX MPOECKTOB M HCCIEIOBAHUIN pacrpeiensiTh
00s13aHHOCTH B TPYMIE€ B COOTBETCTBUM C MOCTABJICHHBIMU 33JladyaMU, CJIEIUThH 3a
BBITIOJTHEHUEM TJIaHa JEUCTBUM, OLIEHUBATh COOCTBEHHBIN BKJIAJ B JCSATEIBHOCTD
IPYIIbl, BBICTPANBATh KOMMYHUKATHBHOE B3aUMOJCICTBHUE, YUWUTHIBASI MHEHUE
OKPYKAIOLIUX.

1.9. 6.4.2. [IpeameTHbIE pE3yNbTaThl OCBOEHHUS MPOTpaMMbl MO (PUBHKE K
KOHIly 0Oy4eHHus B 8 Kiacce:

[IpeameTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXarThb
c(hOpPMHUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBHKEHUE
aTOMOBU MOJIEKYJ, arperaTHble COCTOSIHUSI BEIIECTBAa, KPUCTAUIMYECKHUE U
aMmopdHbIe TeNla, HACBHIIMICHHBIM W HEHACBHIIICHHBIM TMap, BJIAXKHOCTH BO3AYXa,
TeMmrepaTrypa, BHYTPEHHSII DHEpPrusi, TEIJIOBOW JBUTaTellb, 3JIEMEHTAPHBIM
AIEKTPUUECKUIN 3apsll, SJEKTPUYECKOE TO0Jie, MPOBOJHUKH U JTUAJIEKTPHUKH,
MMOCTOSIHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE TOJIE;

paznuyath SIBICHUS (TEIUIOBOE pACIIUPEHHE M CKaTue, TeIonepeaaya,
TEIUIOBOE pPaBHOBECHE, CMAYMBAaHHWE, KANWUISAPHbIC SBICHUS, HCIAPEHHUE,
KOHJICHCAIusl, IUIaBJIEHWe, KpucTaum3auus  (OTBEpAEBaHUE),  KHUIIEHUE,

Teronepeaaya (TErIonpoBOIHOCTb, KOHBEKIIHUS, U3JIYYEHHUE), FICKTPU3AIUS Tel,



B3aMMOJICICTBHUE 3apsAI0B, TEHCTBUS FIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBHE MAarHUTOB, JACHCTBHE MAarHUTHOTO TOJISI HA MPOBOIHHUK C TOKOM,
AJIEKTPOMArHUTHAS WHAYKIMS) IO OINMMCAHUI0O WX XapaKTEepHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh  NPOSBICHUE  HM3YUYCHHbIX  (U3MYECKUX  SIBICHUU B
OKpYXalollleM MHUpe, B TOM 4Yucjle (U3NYECKHE SBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSDKCHHEHW KalWULIPHBIE SBICHUS B TPHPOJAE, KPHUCTAIIBI B
npupoje, wusznydyenue ComnHIa, 3aMep3aHue BOJIOEMOB, MOpPCKUE OpH3bI,
oOpa3oBaHHE POCHI, TYMaHa, UHEs, CHETra, dJIEKTPUUECKHEe SIBJICHUS B aTMocdepe,
AIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE TOJIe 3eMJu, Jpeild MOII0COoB,
pOJIb MarHUTHOTO TMOJS Uil SKM3HU Ha 3emile, TMOJSIPHOE CHUSHUE, MPU 3TOM
NEPEeBOIUTh TMPAKTUYECKYI0 3aJadyy B Y4YeOHYI0, BBIJEIATh CYIIECTBEHHbIE
CBOMCTBA (IpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMKCHIBAaTh M3yYEHHBIE CBOWCTBA Tel M (PU3UUYECKUE SBIICHUS, UCTIOIB3YS
bu3NYecKue BEIWYWHBI (TeMmIlepaTypa, BHYTPEHHSS DHEPrus, KOJWYECTBO
TEIJIOTHI, Yy/eNIbHasl TEeIIOEMKOCTh BEIEeCTBa, yJeldbHas TEIUIoTa IUIABICHUS,
yaelbHas TeIJIoTa MapooO0pa3oBaHus, yJeldbHAas TEIUIOTa CTrOpaHusl TOILIUBA,
KOA(PQUIIMEHT TIONE3HOTO JCHCTBUS TEIJIOBOM  MAIIMHBI, OTHOCHTENIbHAs
BJIQKHOCTh BO3/yXa, OJIEKTPUYECKHH 3apsAl, cuia TOKa, JIIEKTPUYECKOE
HaNpsDKEHUE, COTMPOTUBIICHUE MPOBOJHMKA, YJIETHHOE CONMPOTHBIICHHUE BEIIECTBA,
paboTa W MOIIHOCTh DJJEKTPUYECKOTO TOKa), TPH OMUCAHUU TMPABHIBHO
TPaKTOBaTh (PU3UUECKUN CMBICI UCTIONB3YEMBIX BETUYNH, 0003HAYCHUSIU €IMHUIIBI
bu3MYEeCKUX BEJIMYMH, HAXOJUTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTHMH BEITUYMHAMH, CTPOUTH rpadUKH U3YUCHHBIX 3aBUCHMOCTEH
(bU3NYECKUX BEJIIMYNH;

XapaKkTepu30BaTh CBOWCTBAa Tel, (U3NYECKUE SBICHUS W TPOILIECCHI,
UCIIOJIB3YS] OCHOBHBIE TMOJIOKEHUSI MOJICKYJISIPHO-KUHETHYECKON TEOpUU CTPOSHUS
BEI[ECTBA, MPUHIIUI CYIMEPIO3UIIMUA TOoJieH (Ha KAa4yeCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHus 3apsaa, 3akoH OMa Juist yyacTka nenu, 3akoH J[xoymsa-Jlenna, 3akoH
COXpPaHEHUsI SHEPTUH,IIPU 3TOM yMETh (OPMYIHPOBATh 3aKOH M 3aMUCHIBATH €TO

MAaTCMaTUICCKOC BLIPAXKCHHUC,



OOBSICHATH (U3NYECKHUE MPOLECChl W CBOMCTBA Teld, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluii MPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa: BbBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBA3HU, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB
C HCIOJb30BaHUEM |—2 M3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH, (DU3NUECKUX
3aKOHOBHJIA 3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3aa4u B 2—3 JEHCTBUS, UCIIONb3Ys 3aKOHBI U (POPMYIIBI,
CBsI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a YCJOBHS 3a/ladyd
3alChIBaTh KPATKOE YCIOBHUE, BBIABIATH HEJAOCTATOK JAHHBIX JJS PEIICHUs
3a/lauu, BHIOMpATh 3aKOHBI W (GOPMYJBI, HEOOXOAWMBIC Ml €€ pereHus,
IPOBOAUTDH PACUETHl U CPABHUBATH MOJyUEHHOE 3HaUCHUE (DU3NMUECKON BEIMYMHBI
C U3BECTHBIMHU JJAHHBIMU;

pacrno3HaBaThb HpPOOJEMBbI, KOTOPblE€ MOXHO pEHIUTh MpU I[IOMOILIU
bu3nyecKuX  METOAOB, HCIONB3YysS ONHCAaHWE HCCICNOBAaHUS, BBIICTATH
IPOBEPSIEMOE TPEAIONOKEHNE, OICHUBATh MPABMWJIBHOCTH TMOPSIKA MPOBEICHUS
WCCJICTIOBAHMSI, TPOBOJUTH BHIBOJIBI;

IPOBOJIUTH ONBITHI IO HAOIIOAECHUIO (PU3NYECKUX SIBICHUN UM (PUBHUYECKUX
CBOMCTB Ten (KamWUISPHbIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3JyXa OT €ro
00BbEMa, TeMmrmepaTyphl, CKOPOCTH IMIpoliecca OCTBHIBAaHWS W HarpeBaHUs MpH
U3Jy4eHUH OT LIBETa H3JIydarouledl (MOrJIomaronieil) MOBEPXHOCTH, CKOPOCTh
UCTIApEHUsi BOJBI OT TEMIIEpaTyphl JKUAKOCTH W IJIOM@AAH €€ TMOBEPXHOCTH,
AIIEKTpHU3ALMS TNl U B3aUMOJCIHCTBUE AJNEKTPUUYECKUX 3apsAA0B, B3aUMOJACHCTBHE
MOCTOSTHHBIX MarHUTOB, BU3YyaJIU3aIllsl MATHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB,
NEHCTBUSI MarHUTHOTO TOJISI HAa MPOBOJHHUKC TOKOM, CBOMCTBA 3JEKTPOMArHmra,
CBOMCTBA RJIEKTPOABUTATEINS MMOCTOSIHHOTO TOKA): (hOPMYIUpPOBaTh MPOBEPSEMbIE
NPEANoJOKEeHUs, CcOoOupaTh YCTAHOBKY U3 MPEAJIOKEHHOro 000pyaoBaHUS,
OTKCHIBATh XOJI OTIBITa U (POPMYITHPOBATH BHIBOIBL;

BBITIOJHATH NPSIMbIE U3MEPEHUSI TEMIEPATyphbl, OTHOCUTEIBHON BIIAXKHOCTHU
BO3/lyXa, CUJIbl TOKA, HANPSHKEHUsI C MCIOJB30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JATYNKOB (PU3UYECKUX BEJIMYMH, CPAaBHUBATh PE3YJIbTaThl U3MEPEHUI C Yy4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

POBOJIUTH MCCJIEAOBAaHUE 3aBUCUMOCTH OJHON (DU3WYECKOW BEIMYHMHBI OT



JIPYrOMC HMCHOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUN (3aBUCHMOCTBH COIMPOTUBICHUS
IPOBOJHUKAOT €ro JUIMHBI, IUIOMAAN TONEPEYHOTO0 CEYCHUS M YICIBbHOTO
COIIPOTHBIICHUS BEIECTBA MPOBOJHHUKA, CHJIBI TOKA, UAYLIETO Yepe3 MPOBOIHUK,
OT HaNpsDKeHWs] Ha MPOBOJAHHUKE, WCCIEJOBAHUE IOCIEAOBATEILHOTO H
napajyieIbHOTO  COEUHEHUM MPOBOJHUKOB): IJIAHUPOBATh HCCIIEIOBAHUE,
coOupaTh YCTaHOBKY M BBINIOJIHATh U3MEPEHUs, CIENys MPEAJ0oKEeHHOMY ILIaHY,
(bUKCUPOBATH PE3yJIbTATHI MOJYUYEHHON 3aBUCHUMOCTH B BUE TAOIHI] U TPpaHKOB,
IIPOBOIUTH BBIBOJIBI 110 Pe3yIbTaTaM MCCIIEIOBAHMUS;

MPOBOANTH KOCBEHHBIE W3MEpEHUs (U3NYECKUX BeIMUMH (yAerabHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTUBJIEHHE IPOBOAHMKA, padOTa M MOIIHOCTH
3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIIBHYIO
YCTaHOBKY, Cjenysl TMpeJIO)KEHHOM WHCTPYKUMU, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI,

coOJI0/1aTh MpaBHia TEXHUKU 0€30MaCHOCTH IpH padoTe ¢ J1abopaToOpHBIM
o0opy1I0BaHUEM;

XapaKkTepu30BaTh  NPUHLMIIBI  JCHCTBUS  M3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOICTB C UCHOIb30BAHUEM UX OMUCAHMS (B TOM YMCIIE: CHCTEMA
OTOIUICHUS JIOMOB, THUTPOMETp, TMapoBas TypOWHA, aMmImepMeTp, BOJBTMETD,
CUTYMK  DJEKTPUYECKOW  DHEPIHH,  DJICKTPOOCBETUTEIbHBIE  MPUOOPHI,
HarpeBaTelIbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), AIEKTPUUECKUE MPEIOXPAHUTENH,
AJIEKTPOMArHUT, 3JEKTPOJBUTATENb MOCTOSHHOTO TOKAa), HUCHOJb3ysl 3HAaHUSA O
CBOMCTBaxX (PM3MUECKUX SBJICHUN U HEOOX0AUMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaThb HPOCTbIE TEXHUYECKHE YCTPOWCTBA M HW3MEPHUTEIbHBIC
npuOOpHINIO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHIKOCTHBIA TEPMOMETP,
TEPMOC, TICHXPOMETp, THUTPOMETp, [JBUTATelb BHYTPEHHErO  CTOpaHUf,
DIIGKTPOCKOI, ~ PEOCTaT), COCTaBIATh CXEMbl DJJIEKTPUYECKHX ILemed ¢
NOCNIEOBATEAbHBIM M MapajUIebHBIM COCIUHEHHEM 3JIEMEHTOB, pasinyas
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LICTICH;

MPUBOIUTH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O PUMEPAX ) MPAKTUYECKOTO
UCTIONB30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTIeueHUs

0e30MacHOCTH MPU OOpAaIllEHUH C MPUOOpaMHU M TEXHUYECKUMHU YCTpPOMCTBaMH,



COXPAaHEHUS 370pPOBbS U COOJIOJEHUS HOPM SKOJOTHYECKOTO TOBEICHUS B
OKpYKaIoLIEH CpeJIe;

OCYIIECTBIISITh MOUCK HH(MOpManuud  (U3MYECKOTO  COACpX aHHUS B
MHTepHEeTE,HA OCHOBE UMEIOIIMXCS 3HAHUW U ITyTEM CPABHEHMSI JOTOJHUTEIBHBIX
UCTOYHUKOB BBIJIEIATh MH(OpPMALMIO, KOTOpas SBISETCS MPOTHUBOPEUYUBOM WU
MOJKET OBITh HEIOCTOBEPHOM;

MCIIOJIb30BaTh TPU BBINIOJHEHUHM Y4YEOHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETU
WuTepuer, BnameTs npuéMaMyd KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus
uH(GOpMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOILEHUS,
0000mass MH(GOPMALMI0O M3 HECKOJbKUX HCTOYHMKOB, B TOM 4MCIE MyOJIMYHO
NPEACTABIATh PE3YNbTAThl MPOEKTHOM WM HUCCIENI0BATEIbCKON JIESTEIbHOCTH,
IIPU 3TOM TPAMOTHO MCIIOJIB30BATh HM3YyYCHHBIM IOHATHMHBIN ammapar Kypca
(U3HUKHU, COMPOBOXK/IATh BHICTYIJICHUE MTPE3CHTALINEH;

OpU BBINOJHEHUU YYE€OHBIX TIPOEKTOB M HCCIEIOBAaHUM (U3HUECKUX
OPOLECCOB  pacHpenessiTh O00s3aHHOCTM B TIpyHIe B COOTBETCTBUU C
MOCTaBJICHHBIMA 33Ja4aMH, CJEIUTh 32 BBIIOJIHEHHEM IUIaHa JACUCTBUH U
KOPPEKTUPOBATh €r0, OLEHUBATh COOCTBEHHBIM BKJIAJ B JAESITEIBHOCTH TPYIIIHI,
BBICTPaMBaTh KOMMYHHMKAaTMBHOE B3aUMOJECHCTBUE, MPOSBISAL T'OTOBHOCTh
paspeniaTb KOHQIUKTHI.

1.9. 6.4.3. [IpeameTHbIe PE3yNbTAThl OCBOEHHUS MPOTPAMMBI MO (PUBHUKE K
KOHITy oOy4deHus B 9 kiacce:

[IpeameTHble pe3ynbTaThl Ha 0a30BOM YypPOBHE JIOJDKHBI OTpaXarThb
c(hOpPMHUPOBAHHOCTh Y 00YYAIOLIUXCS YMEHMIA:

UCIIOJIb30BaTh  TOHSTHS: CUCTEMa OTcuéra, MaTepualibHas  TOYKa,
TPAEKTOPHSI, OTHOCUTEIHHOCTh MEXaHUYECKOTO JIBHXKEHUS, Aepopmanus (ynpyras,
IUIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTbh U
neperpy3ku, HEHTP TSHKECTH, a0COIOTHO TBEPIOE TEJO, LIEHTP TSKECTH TBEPIOTO
Tejaa, paBHOBECHE, MEXaHWYECKHE KOJeOaHWs U BOJIHBI, 3BYK, HH(PPa3ByK H

YIbTPAa3BYK, JJICKTPOMAIHUTHBLIC BOJIHBI, IOKaJIa 3JICKTPOMArHUTHBIX BOJIH, CBCT,



OJIM30PYKOCTh U JTaTbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS M TOTJIONICHHUS, anbda-,
OeTa- 1 TaMMa-u3Ty4YeHUs, U30TOTIBI, SITCPHASI SJHEPTCTHKA;

pasnuyaTh SABJICHHS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEHHOE
JBMKCHHE, PAaBHOYCKOPEHHOE NPSIMOJMHEWHOE IBIKCHHE, CBOOOIHOE TMaJCHHE
TEJ, PABHOMEPHOE JIBHKCHHE IO OKPYKHOCTH, B3aUMOJICHCTBUE TEJl, peaKTUBHOE
JBUKCHHE, KOeOaTeIbHOE IBIKEHUE (3aTYXArOIINE U BEIHYKJICHHBIC KOJICOaHMS),
pEe30HAHC, BOJHOBOE  JBM)KCHHME, OTPaXXEHHE  3ByKa, MPSAMOJIMHEHHOE
pacmpocTpaHeHHe, OTpPaKEHHE U TMPEIOMIIEHHE CBETa, IIOJHOE BHYTPEHHEE
OTpa’kKeHUE CBETA, Pa3JI0KEHHE OEJIOr0 CBETa B CIIEKTP U CIOKEHUE CIEKTPATbHBIX
[[BETOB, JUCIEPCHUs CBETa, ECTECTBEHHAs pPaJUOAKTUBHOCTh, BO3HUKHOBEHUE
JMHENYATOro CHEKTpa M3JIYYCHHs) MO ONMMCAHHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh  TPOSBICHHE  W3YYCHHBIX  (U3UYECKUX  SBICHUUA B
OKpYXaromeM MHUpe (B TOM 4ucie (U3NYCCKUE SBICHHS B TIPHUPOJIEC: NMPWIUBHI U
OTIUBHI, ABMKeHUE TIaHeT COMHEYHON CHCTEMBI, PEaKTUBHOE JIBIIKEHUE YKUBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KHUBOTHBIMU, 3E€MIICTPSICEHUE, CEUCMHUYECKHE
BOJIHBI, IIyHAMH, 9XO0, [IBETA TEJI, ONTUYECKUE SBJICHUS B IPUPOIE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, VYIBTPA(PHOIETOBOTO W PEHTTEHOBCKOTO H3JTyYCHHH,
CCTECTBEHHBIN PAJIMOAKTHBHBIA (OH, KOCMHUYECKHE JIy4d, PaTHOAKTHBHOE
U3ITydCHHUE TIPUPOTHBIX MHUHEPAIOB, ACHCTBHE pPATUOAKTHBHBIX H3IydYEeHUW Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

OMKCHIBATh M3YYCHHBIC CBOMCTBA TeN M (U3UYECKUE SBIICHHS, UCIOJb3YS
bu3nYecKkue BENWYMHBI (CpeHSAsS W MTHOBEHHAs CKOPOCTh Tella TIpH
HEPaBHOMEPHOM JIBIKCHUHU, YCKOPECHHE, ITepEeMEIeHUE, MyTh, YIIIOBas CKOPOCTD,
CHJIa TPEHUS, CHJIa YNPYTrOCTH, CUJIAa TSHKECTH, YCKOPEHHE CBOOOJHOTO TMajeHMUS,
BEC Tela, UMITYJIbC TeJla, UMITYJIbC CHJIBI, MEXaHWYecKas paboTa W MOIIHOCTH,
MOTCHIIMAJIbHAST JHEPTUsi Tela, TOIHATOTO HaJ TOBEPXHOCTHIO  3EMIIH,
MOTCHIIMAIbHASL DHEPTUSl CHKATOW TMPYKUHBI, KWHETUYECKAss DSHEPIHs, IMOTHas
MEeXaHUYeCKas dHEPTHUs, TIEPHOJ M YacTOTa KoJIeOaHWH, JTMHA BOJIHBI, TPOMKOCTh

3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEIOMJICHUS CpEeJbl), Mpu



OMHCAaHUU MPABUIBHO TPAKTOBaTh (PU3UUECKUI CMBICI HCIOJB3YEMBIX BEJIUYHUH,
00O3HAUYEHUS U EOUHUIBI (U3NYECKUX BEIMYMH, HAXOAUTHb (OPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3MUECKYIO BEIMUMHY C APYTUMHU BEIMYUHAMH, CTPOUTH
rpaKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NYECKUE SBIEHHUA U IIPOLECCHI,
UCIOJIb3YSl 3aKOH COXPAHEHUS! SHEPTUH, 3aKOH BCEMHUPHOTO TIATOTEHMSI, IPUHIUI
CYNEpIO3ULIMA CHWJI, MPUHILHI OTHOCUTENbHOCTH ['anmunesi, 3akoHbl HbIOTOHA,
3aKOH COXPAaHEHHMsI UMITYJIbCa, 3aKOHbBI OTPAXKEHHS U MPEIOMIICHUSI CBETA, 3aKOHBI
COXpaHEHMs 3apsiI0BOIO0 U MACCOBOI'O YHMCEN IPH SAEPHBIX PEAKIMAX, IPH 3TOM
(GopMyIIMpOBATh 3aKOH U 3alIUCHIBATh €M0 MaTEMATHUYECKOE BBIPAXKECHUE;

OOBSCHATh (PU3NYECKUE MPOLECCHl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallull IPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa: BbIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMUECKUX IIAaroB
C UCMOJIb30BaHUEM 2—3 M3yYEHHBIX CBOMCTBA (PM3MUECKUX SBJICHHM, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

pemarh pacu€THbIe 3aa4uM (ONMUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHUM),
UCIIOJIB3YS 3aKOHBI U OPMYJIbI, CBA3BIBAIOIINE (PU3MUECKHE BETMYMHBI: HA OCHOBE
aHanM3a  yCJIOBHMS  3a/Jauyd  3alUChIBaTh  KPAaTKOE€  yCIIOBHUE,  BBISBIATH
HEJOCTAIOMIMEWSIA U30bITOYHBIE JaHHBbIE, BBIOMPATh 3aKOHBI U  (OPMYJIBI,
HEOOXOJMMBIE IJISl PEIeHHs, MPOBOAUTH PACUETHl M OLIEHWBATH PEATMCTUYHOCTH
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pacrno3HaBaThb NOpPOOJIEMBbI, KOTOpPblE€ MOXHO pEIIMTh TMpU I[TOMOILIU
Gu3nyecKux  METOAOB, HCIOJIb3YsS ONHCAaHME HCCIENOBAaHUS,  BBIIEIATH
IIPOBEPSIEMOE MPEANOI0KEHNE, OLICHUBATh MPABUIBHOCTH MOPSAKA MPOBEICHUS
WCCJICIOBaHMsI, TPOBOJUTH BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOICHUH
U OTIBITOB;

MIPOBOJIUTH OMBITHI IO HAOTIOAECHUIO (PU3MUECKUX SIBJICHUHN WIH (U3UIECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbploTOHA, 3aKOHA COXpaHEHUs SHEPTHUH,
3aBHCHUMOCTh TepHoa KojeOaHUN MPYKUHHOTO MasiTHUKAa OT MAacChl Tpy3a U
KECTKOCTU TPYXKUHBI W HE3aBHUCHUMOCTh OT aMIUIMTYABl MalbIX KOJEOaHUIA,

NPSMOJIMHEHHOE PACIPOCTPAHCHUE CBETa, PasjIOKCHHE OEeJIOro CBETa B CIEKT,



U3y4eHHE CBOMCTB M300pa)X€HUS B IUIOCKOM 3€pKajie U CBOMCTB M300pa)KeHUs
npeaMera B coOWparomeld JiMH3e, HAOMI0JICHUE CIUIOMIHBIX W JIMHEHYaThIX
CHEKTPOB HM3JIYYECHHs): CAMOCTOATEIBbHO COOHMpaTh YCTAHOBKY W3 H30BITOYHOIO
Habopa 000pyI0BaHMsI, OUCBIBATH X0/ OIbITa U €T0 Pe3yJbTaThl, ((OPMYIHPOBATH
BBIBO/IbI;

IPOBOJUTH IPU HEOOXOJIUMOCTHU CEPHUIO NMPSMBIX HU3MEPEHUH, OIpenesss
CpelHee 3HaueHUE M3MepseMOil BennuuHbI ((POKYyCHOE paccTOsHUE COOMparoieit
JMH3bI), 000CHOBBIBAThH BHIOOP crioco0a nu3MepeHus (M3MEpUTENBHOTO prubopa);

MPOBOJIUTh  HMCCIEJOBAaHUE 3aBUCUMOCTEH  (U3MYECKUX BEIUYHH C
UCIIOJIb30BaHUEM TIPSAMBIX H3MEpPEHUH (3aBUCUMOCTh IYTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JBM)KEHHUU 0€3 HadyalbHOM CKOpPOCTH, NEepHoAa KoJeOaHui
MaTEeMaTHYECKOr0 MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH yTjla OTPaKEHUs CBETa
OT yrja MNaJeHWs M yria MOpeJoOMJIEHHs OT Yyrjia MaJeHud): IUJIaHUPOBAThH
UCCJIEIOBAHNUE, CAMOCTOSATENIBHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3YJIHTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOIUL U TpadHKOB,
IPOBOJUTD BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHMUS;

OPOBOJUTh KOCBEHHbIE M3MEpEHUsS (UBNYECKUX BEIUYHUH (CpeaHss
CKOPOCTbH YCKOpPEHHE Teja MpU PaBHOYCKOPEHHOM JIBUJKEHHH, YCKOPEHUE
CBOOOHOTO TMaJeHMs, )KECTKOCTh MPYXUHBI, KOA(D(DUIIMEHT TPEHHs CKOJIbKEHUS,
MexaHuveckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj KoJjeOaHui
MaTEeMaTUYeCKOr0 U MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHila coOMparolei
JUH3BI,  PaJAMOAaKTHBHBIM  (OH):  IJIAHUPOBaTH  U3MEPEHHs,  COOHMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMOJIHATH U3MEPEHHUSI, CIAELys MPETI0KEHHON
WHCTPYKIIMU, BBIYUCIATH 3HAYCHUE BEIWYUHBI W AHAIM3MPOBATH IOTYYCHHBIE
pE3yAbTaThI C YYETOM 3aJaHHOMW MOTPEITHOCTH U3MEPEHUM;

coOJI0/1aTh MpaBHia TEXHUKU 0€30MacHOCTH IMpHU padoTe ¢ 1adopaTopHbIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIE MPHU3HAKW M3YyYEHHBIX (U3MUECKUX MOJeNei:
MaTepuagbHas TOuKa, aDCOIMIOTHO TBEPOE TEJIO, TOUCYHBIH UCTOUHUK CBETA, Jyd,
TOHKas JIMH34, IJIaHETapHasi MOJIEb aTOMa, HYKJIOHHAsI MOJIEb ATOMHOTO SI/Ipa;

XapaKTEepU30BaTh  MNPUHLMIBI  JEUCTBUS  HM3YYEHHBIX NPUOOPOB U



TEXHUYECKUX YCTPOMCTB C HCIOJB30BAHMEM HMX ONUCaHUA (B TOM 4YHCIHE:
CIIMJIOMETP, NATYUKU IIOJIOKEHHUs, PACCTOSAHMUSA M YCKOPEHHS, PAKeTa, 3XOJIOT,
OYKH, TIEPUCKOT, (hoTOoanmapar, ONTHIECKHE CBETOBOIbI, CIIEKTPOCKOT, JO3UMETD,
kamepa BuiibcoHa), MCMOB3ysl 3HAHMS O CBOMCTBAaX (PU3UYECKUX SIBICHUUA U
He00XoauMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMBl U CXEMAaTUYHBIE PUCYHKH H3YUYEHHBIX TEXHUUYECKUX
YCTPOMCTB, HU3MEPUTENIbHBIX IMPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB MpHU
peleHN y4eOHO-IPAKTUYECKUX 3a/]ad, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
M300paKEHHI B TUNTIOCKOM 3€pKaJie U COOMpAroIei JTNH3E;

IPUBOJUTH MPUMEPHI (HAXOIUTh HHPOPMALIUIO O MPUMEPAX ) NPAKTUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
Oe3omacHOCTH IpU oOpallleHuu ¢ NpuOopaMu M TEXHUUYECKHMHU YCTPOWCTBaMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTHYECKOIO TOBEACHHUS B
OKPYKaIOIIEN CpeJIE;

OCYUIECTBJIATh MNOHUCK HHpopMauuu B HWHTepHETe, C€aMOCTOSATEIBHO
(bopMynupysl MOUCKOBBIM 3ampOC, HAXOAUTH IyTH OIpPEAENICHUS JOCTOBEPHOCTH
NOJIyYeHHOM MH(pOpMalMy Ha OCHOBE HMMEIOIIMXCS 3HAHUW U JTOMOJHUTENbHBIX
VMCTOYHUKOB;

MCIIOJIb30BaTh MPHU BBINOJHEHUN YYEOHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JUTEpaTypy, CHPABOYHBIE MATEpHUANIBI, pecypcel ceth VHTepHeT, BIaaeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHGOPMALMM U3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE IMHUCHMEHHBIE M YCTHbIE COOOILEHUS Ha OCHOBE
uH(pOpMaAIUU U3 HECKOJBKUX MCTOYHUKOB, MYOJIMYHO MPEICTABISATH PE3YJIbTAThI
IIPOEKTHOW WJIA HCCIENOBATENBCKOW JEATENIBHOCTH, MPH 3TOM TPaMOTHO
MCITI0JIb30BaTh M3YUYEHHBIN MOHATUMHBIN anmapaT u3y4aemoro pasaena (GUu3ukd u
COIPOBOX/IATh BBICTYIICHUE Mpe3eHTaluel ¢ Y4ETOM OCOOCHHOCTEH ayIuTOpPHH

O0yJaroIIXCsl.



