AHHOTanus K padodeit nporpamme no Pusuke 7-9 kaace

2.1.12.1. PaGoyas mporpamma 1o ydeOHOoMy mpeamery «Dusznkay (0a30BBbIif
ypoBeHb) (mpeaMeTHas o001acTh «EcTecTBeHHO-Hay4dHBIE MpeaMETh») (Hanee
COOTBETCTBEHHO — Mporpamma 1o ¢usuke, Gu3KNKa) BKIIOYACT MOSCHUTEIBHYIO
3aMKCKY, COJIepKaHUE 00yUEHUs, INIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS IPOrPaMMBbl
1o u3HuKe.

2.1.12.2. TlosicHuTeNnbHAs 3aMKCKA.

2.1.12.2.1. llporpamma 10 (U3MKE HA YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs COCTaBJICHA HA OCHOBE TOJOXKEHUH M TpeOOBaHMI K pe3yiabTaTam
OocBOeHUSI Ha 0a30BOM YpOBHE OCHOBHOW 00pa3oBaTeNIbHON MpOTrpamMMbl,
npeactaBieHHbix B ®I'OC OO0, a Ttakxke ¢ yd€toMm denepaibHoll padboueit
MpPOrpaMMbl BOCTIMTAHHMSI ¥ KOHIICHIIMU TIPETOJaBaHus Y4eOHOTo mpeaMera
«Dusukay.

2.1.12.2.2. Conepxanue mporpaMMbl 1O  (PU3MKE  HaAMpaBiIeHO Ha
dbopMHpOBaHUE  €CTECTBEHHO-HAyYHOHW  TPAMOTHOCTH  OOYyYaloluxcs |
OpraHu3alui0 U3y4eHus (U3UKU Ha JESITeIIbHOCTHOW ocHOBe. B mporpamme 1o
bu3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4Ye€OHOro TIpeIMeTa B peau3aiuu
tpeboBannii ®I'OC OO0 K MIaHUPYEMBIM JUYHOCTHBIM U METaNpeIMETHBIM
pe3ynbTaTaM OOy4eHHs, a TakKe MEXKIPEIMETHbIC CBSI3U €CTECTBEHHO-HAYUYHBIX
y4€OHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O 00ILIEr0 00pa30BaHUs.

2.1.12.2.3. Tlporpamma 1o (pu3HKe yCTaHABIMBACT pacHpe/eieHne yueOHOro
Marepuajiia Mo TrojaM oOydeHus (MO KJaccaM), MpeajaraeT IPUMEPHYIO
MOCJIEIOBATEIbHOCTh HM3yYEHHUS TEM, OCHOBAaHHYI0 Ha JIOTHKE pa3BUTHS
MPEAMETHOTO COACPKAHUSA U YUETE BO3PACTHBIX OCOOCHHOCTEH O0YYAIOIINXCS.

2.1.12.2.4. Tlporpamma 10 ¢Qu3uke paszpaboTaHa ¢ IETbI0 OKa3aHUSA
METOJMYECKON TTOMOIIY YYUTENIO B CO3/IaHnU pabodeil mporpaMMebl 1Mo y4eOHOMY
IPEAMETY.

2.1.12.2.5. ®usnka SIBJISIETCS CHUCTEMOOOPa3yIOIINM TUIA
€CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB, IMOCKOIBKY (PU3MUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
acTpoHOMHEH U (HU3NUecKoil reorpadued, BHOCUT BKJIaJl B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHpPA, TIPEIOCTABIIsICT HanboJee sICHbIe 00pa3Ilbl MPUMEHEHHSI HAYYHOTO
METO/1a MIO3HAHMS, TO €CTh CIIOCO0A MOJYUYEeHHSI IOCTOBEPHBIX 3HAHUN O MUpE.

2.1.12.2.6. Onna u3 riaaBHBIX 3a7a4 (GU3UYECKOr0 00pa3oBaHUs B CTPYKTYpE
oOmero o0pa3oBaHUst COCTOMT B  (DOPMUPOBAHUU  €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH M UHTEpECa K HayKe y 00y4aroInXCs.

WN3yyenue ¢u3nku Ha yrayOJNE€HHOM YPOBHE MPEIOJiaraeT OBJIAJEHUE
CIICYIOIMMH KOMITETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

HAy4YHO OOBSCHATH SIBJICHHS,

OIICHUBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEOBAHMUS;

WHTEPIPETUPOBATh JAHHBIE W HWCIIOIH30BAaTh HAYYHBIC JOKA3aTEIhCTBA JIJIS
TIOJTYICHHUS BHIBOJIOBY.



2.1.12.2.7. llenu wu3yyeHuss (U3MKKM HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHUs ONpeAeNieHbl B KOHIENIMU MPernojaBaHus Y4eOHOro MpeameTa
«duzuka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit  deaeparum,
peanu3yIonmx OCHOBHBIE 00111e00pa30BaTEIbHbIE IPOTPAMMBI.

2.1.12.2.8. llenu u3ydyenus Qpu3nku:

npruoOpeTeHNe HHTEpeca U CTPEMIICHUS 00yUaIOIUXCs K HAYYHOMY U3YUYEHHIO
IPUPOIBI, PA3BUTHE WX UHTEIUIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHUI O HAyYHOM METOJE TMO3HAHMUS U (POPMHUpPOBAHUE
MCCJIEI0OBATEIBLCKOTO0 OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;

dbopMupOBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4eHHsS OCHOB
CTPOCHHSI MaTepUH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHHE TPENCTaBICHUA O poind (U3UKU A7 Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MpeICTaBIICHU 0 BO3MO>KHBIX cdepax Oyayuieit
npo(eCcCUOHANBHOM  N1€ATEIbHOCTH, CBA3aHHOM C (DU3HUKOM, MOATOTOBKA K
JanbHEeeMy 00y4eHHUI0 B 9TOM HaIlPaBJICHHH.

JlocTmxeHne 3TUX Leded mporpaMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1iero oOpa3oBaHus 00ECIIEUYNBACTCS PEIICHUEM CISAYIONTUX 3a/1ayu:

npuoOpeTeHne 3HaHUN O TUCKPETHOM CTPOEHUU BEILECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

NpUOOpPETEHNE YMEHUW OMHUCHhIBaTh U OOBACHATH (PU3NYECKHUE SIBIICHUSA C
UCTIOJIb30BaHUEM TIOTYYCHHBIX 3HAHMIA;

OCBOCHHME METOJOB  pEIICHUS MPOCTEMIIMX  pPACUETHBIX 3aJad ¢
UCIIOJIb30BaHUEM du3nUecKux MoJIeTeH, TBOPUYECKUX U
PAKTHUKO-OPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHHMI HAOMIOAaTh TMPUPOIHBIC SBICHUS W BBITIOJHSATH OTIBITHI,
n1abopaTopHble padOThl U 3KCIEPUMEHTAIbHbBIE HCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTENHHBIX TPUOOPOB;

OCBOCHHME TPUEMOB paboThl ¢ HHPOpMaIHEH (U3UIECKOTO COAepKaHUS,
BKJIIOYasT WHGOPMAIIMI0O O COBPEMEHHBIX JOCTIDKCHMSIX (HU3UKH, aHAIU3 U
KPUTHUYECKOE OIICHHBaHUE UH(OPMAITIH;

3HaKOMCTBO €O cepamu mpodhecCHOHATBHON AESITENbHOCTH, CBSI3aHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHIKCHHSIX
(bu3MYeCcKO HAYKH.

2.1.12.2.9. O01ee 4nciio 4acoB, PEKOMEHAOBAaHHBIX JJI U3yYeHUs (PU3UKU Ha
0a30BoM ypoBHe, — 238 "acoB: B 7 ki1acce — 68 yacoB (2 "yaca B HEJIeJ0), B 8 Kilacce
— 68 yacoB (2 gaca B Hefeno), B 9 kiacce — 102 yaca (3 yaca B HefieIni0).

[Ipennaraemslii B mporpamMme 1o (pusuke nepedeHb 1abopaTopHbBIX padoT U
OTIBITOB SIBIISIETCSI PEKOMEIOBATEIIbHBIM, YUUTENb JeNIaeT BIOOp MpH MPOBEICHUU
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIMXcs, CIHUCKa AKCIEPUMEHTATBHBIX 3a/laHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOT0 dK3aMeHa 1o (U3UKe.

2.1.12.3. Conepsxanue oOyueHus B 7 Kijacce.

2.1.12.3.1. ®usuka u €€ poib B MO3HAHUH OKPY’KAIOIIETO MUPA.



®uszuka — Hayka O npupone. SBneHus npuponbl. PU3NYECKUE SBICHUSA:
MEXaHUYECKHue, TEIIOBbIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIEC, 3BYKOBBIE.

®duznueckre BenuuHuHbL. M3Mepenue Qusnyeckux BenuuuH. Dusznydeckue
npubopsl. [lorpemHocts u3MepeHnit MexxayHapoiHasi CucTeMa euHUlI.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAyKH M3y4daloT MPUPOLY.
EcTecTBeHHO-HAy4YHBIM METOJl TMO3HAHUS: HAOJIOJEHHE, MMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBIXKEHHE THUIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HabmoaemMoro sBieHus. Onucanue GU3NYECKUX SIBJICHUN C TTOMOIIBIO MOIEIIEH.

2.1.12.3.1.1. JlemoHCTpaIuy.

MexaHudeckue, TEMIOBbIE, JEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

dusznueckre TpUOOPHI U TpoLEaypa MPSMBIX HU3MEPEHUN aHaJIOrOBBIM U
UU(POBBIM NPUOOPOM.

2.1.12.3.1.2. JlabGopaTopHble pabOTHI U OTIBITHI.

Omnpenenenre NEHbI AeIEHUS Kbl U3MEPUTEIBHOTO Tpudopa.

N3mepenne paccTOSTHUM.

N3mepenne 00bEMa KUAKOCTU U TBEPAOTO TENA.

Omnpenenenue pa3sMepoB MaJIbIX TEJl.

M3mepenne TeMiiepaTypbl IpH IIOMOIIH KUJKOCTHOTO TEPMOMETPA U TaTYMKA
TEMIEPATYPHI.

[IpoBeneHne wHcciIeOBaHUS IO MPOBEPKE TMIIOTE3Bl: JAIBHOCTH IOJIETA
HIapyKa, MyIEeHHOT0 FTOPU30HTAIBHO, TEM OO0JIbIIIE, YEM OOJIBIIE BHICOTA ITyCKa.

2.1.12.3.2. IlepBoHaYanbHbIE CBEICHUS O CTPOCHUH BEIIECTBA.

CrpoeHue BemIecTBa: AaTroOMbl M MOJEKYJbI, HX pasMepbl. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrxenue wactul] BemiecTBa. CBsI3b CKOPOCTH JIBIDKEHHSI YacTULl C
Temneparypoil. bpoyHoBckoe nBuxkenue, auddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSIKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BELIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpucTayuinyeckux) Tea. B3auMocBs3b MexXay CBOMCTBAMM BELECTB B Pa3HBIX
arperaTHeIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUI BOJBI.

2.1.12.3.2.1. JleMoHCTpaIIuH.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmonenune nuddysumn.

HabGmronenue siBiaeHU, OObSICHSIIOIMXCS NPUTSHKEHUEM WUITU OTTaJIKUBaHUEM
YacTHI] BEIIECTBA.

2.1.12.3.2.2. JlTabopaTopHble paOOThI U OIBITHI.

OrneHka quaMeTpa aroMa METOJIOM PSAOB (C UCTOJIb30BaHueM (oTorpaduii).

OnpIThl IO HAOIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OmnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUSL.

2.1.12.3.3. JIpmkeHue 1 B3aUMOJICHCTBUE TEII.

MexaHnudeckoe JBHKEHUE. PaBHOMEpPHOE W HEPAaBHOMEPHOE JBHKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MNpH HEPAaBHOMEPHOM JBUXKEHUM. Pacuér mytu u
BPEMEHU JBUKEHUS.



SBnenue uHepUMU. 3aKOH MHEpLUUH. B3anMopneicTBue Ten Kak NPUYHMHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBs3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJI B E€IUHULIE
00BéMa BeIlecTBa.

Cuna Kak XapakTepUCTHKa B3auMmoneucTBus Teil. CHila ypyrocTd M 3aKOH
['yka. MI3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBIIEHME TATOTEHUS U CHIIA
TspkecTr. Cuila TshKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HAIIPaBJICHHBIX MO OJHOMN npsiMoi. PaBHoxelicTByromas cui. Cuna TpeHHs.
TpeHue CKOJIbKEHUS U TPEHUE NOKOosl. TpeHue B MpUpOIE U TEXHUKE.

2.1.12.3.3.1. JlemoHCTpaIuy.

Habnrogenne MEXaHM4eCKOro IBUKEHHUS TENa.

N3mepenne cKopoCTH NPSIMOTUHEHHOTO ABUKEHUS.

HabGnronenue siBjeHUs] UHEPLIMH.

Habmoienue u3MeHeHus: CKOpoCTH MPU B3aUMOJICHCTBUU TEII.

CpaBHEHHE Macc 10 B3aMMOJICHCTBHIO TEIL.

CrnoxeHue CHJl, HalPaBJICHHBIX 110 OJHOW IIPSIMOIA.

2.1.12.3.3.2. JlabopaTopHble pabOThI U OTIBITHI.

Omnpenenenne CKOPOCTH PaBHOMEPHOTO JABMXKEHHUS (IIapUKa B KUIKOCTH,
MOJIEH JIEKTPUUECKOTO aBTOMOOMIISL U TaK Jiajiee).

Omnpenenenue cpeaHE CKOPOCTH CKOJBXKEHHs Opycka WIM IIapuka IO
HAKJIOHHOU IUTOCKOCTH.

Onpenenenue mI0THOCTH TBEPAOTO TeNA.

OnbITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsiKeHUs (Iedopmariun)
NPY>KUHBI OT TPUIOKEHHON CHUJTBI.

OnbIThI, AEMOHCTPUPYIOIINE 32aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHHSI OT Beca
TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

2.1.12.3.4. JlaBnieHue TBEPIBIX TEI, KUIKOCTEH U Ta30B.

Hasnenue. CriocoObl yMEHBIIECHUS U yBEIUYEHUs JaBieHus. [laBienue rasa.
3aBUCHUMOCTh JaBJIEHHsA raza OoT oObEMma, TemmepaTypbl. Ilepenada naBneHus
TBEPABIMHU TEJIAMH, KUIAKOCTAMH M rasamu. 3akoH Ilackaia. IIHeBMaTmueckune
MAalIMHbl. 3aBUCUMOCTh JaBJICHMS >KMJIKOCTH OT TiyOuHBL. ['mapocrarnuyeckuit
napajokc. Coobmaromuecs cocynbl. ['unpaBinueckue MeXaHU3MBbl.

Atmocdepa 3emnu u armocepHoe naBieHue. [IpUUMHBI CyIIECTBOBaHHUS
Bo3aAyHON o0onouku 3emud. OmnbiT Toppuuemu. M3mepenue atmochepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOTO TABJICHHUS.

JlelicTBre XKUIKOCTU U ra3a Ha MOrpyKEHHOE B HUX TE0. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

2.1.12.3.4.1. JleMoHCTpaIuHu.

3aBUCUMOCTbD JABJICHHS ra3a OT TEMIIEPATypHI.

[lepenayda naBaeHUs )KUAKOCTBHIO U Ta30M.

Coobmiaromuecs cocyabl.

['mppaBnuyecknii mpecc.

[IposiBnenue neficTBust aTMOc(hEepHOTO JaBICHHUS.



3aBUCHUMOCTD BBITAJTKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTh Tella 1
MJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue naBaHMs TeNl: TUIABAHHUE WJIM TOTPYKEHHUE TENl B 3aBUCUMOCTH OT
COOTHOILEHHUS TUIOTHOCTEU TeJa U JKUJKOCTH.

2.1.12.3.4.2. JlabopaTtopHbie paOOThI U OIIBITHI.

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJIe OT 00bEMa MOrpYyKEHHOU B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BhITAIKUBAIOIICH CUJIBI, TEUCTBYIONIEH Ha TEJIO, MOTPYKEHHOE
B JKUJIKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIECH CHIIBI, JEHCTBYIOIIEH HA TEJIO B
JKUJIKOCTH, OT MACCHI TeJa.

OnsITl, JEMOHCTPUPYIOIIME  3aBUCUMOCTH  BBITAJIKMBAIOIIEH  CHJIBI,
JIEUCTBYIOIIEH Ha TEJIO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOU B KUIAKOCTh YaCTU
T€JIa U OT INIOTHOCTH KUJIKOCTH.

KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U ONpPENCIICHUE
€€ rpy30H0AbEMHOCTH.

2.1.12.3.5. PaboTa ¥ MOIIHOCTb. DHEPTHUSI.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HaAKJIOHHAs IUJIOCKOCTh. [IpaBumiio
paBHOBecus pbluara. [I[pumeHenre nmpaBuiia paBHOBECHUSI phluara K 0JIOKy. «30J10TOe
npaBuio» Mexanuku. Koadgdunment nonesnoro aeiicteus (nanee — KI1/1) mpocthix
MexaHu3MOB. [IpocTeie MexaHU3MBI B OBITY U TEXHUKE.

Mexanuueckasd »dHepruda. KuHeTndeckas ¢ TOTCHIMAJIbHAS  DHEPTHUS.
[IpeBpanieHre 0qHOTO BUIa MEXAHUYECKON SHEPTUM B APYTror. 3aKOH COXPAHECHUSA
SHEPTUU B MEXAHUKE.

2.1.12.3.5.1. JlemoHCTpaIuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

2.1.12.3.5.2. JlabopaTopHble pabOTHI U OTIBITHI.

Omnpenenenre pabOThl CHIJIBI TPEHUS TP PABHOMEPHOM JBIDKEHUU Teja IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

HccnenoBanue ycioBUNA paBHOBECHS pblyara.

N3mepenue KIIJ[ HakJIOHHOM MIIOCKOCTH.

N3ydenune 3akoHa COXpPaHEHUS MEXAaHUYECKON SHEPIHUU.

2.1.12.4. Conepxanuie o0y4ueHus B 8 Kiacce.

2.1.12.4.1. TenoBbIe SBICHUS.

OCHOBHBIEC TOJIOXKEHHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUH CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPHH.

Mopgenun TBEPAOrO, JKHUAKOIO M Tra3000pa3HOr0 COCTOSHHH BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TMOJIOKEHUM MOJEKYJIAPHO-KUHETUYECKON TEOPHH.
CmaunBaHue U KallWUISIPHBIE sIBJICHUS. TemIoBOe paclIupeHue U CxKaTue.

Temneparypa. CBsi3p TeMmepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHXKECHUS
gacTull. BHyTtpennsisi sHeprusi. CrmocoObl HW3MEHEHHS BHYTPEHHEH JHEPTHUU:



TeIUIonepeiaya u cCoBepiieHune padoTel. Buabl Teronepenayn: TemIonpoOBOIHOCTb,
KOHBEKIIUS, U3IIyUEHUE.

KonuuectBo TemnoThl. YenpHas TEIMIOEMKOCTh BeliecTBa. TernooOMmeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcauus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTABJICHHS.

BrnaxHocTts BO31yXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHHUSL.

[Mpunuumner pabotel TermoBbix apurateneid KIIJ| TtemmoBoro asuraresns.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEIBI.

3aKOH COXPAHEHUS U MTPEBPAILECHUS SJHEPTUH B TETUIOBBIX ITPOLIECCAX.

2.1.12.4.1.1. JleMOHCTpaIIUH.

Habmtoienue OpoyHOBCKOTO IBUKEHUSI.

Hab6monenne nuddysun.

HabGmronenue siBjeHU cMaurBaHUs U KallWJUISIPHBIX SIBJICHHM.

Habiro1eHue TenaoBoro paciiupeHus Ted.

W3meHeHnue naBieHHUs Ta3a NpU H3MEHEHUH O0bEMa M HArpeBaHUU WITU
OXJIAXKICHUMU.

[IpaBuita u3MepeHUs TEMITEPATYPBI.

Bunae! Tenmonepenayn.

OxJtaXxieHue Ipyu COBEPIIEHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHELIHUMU CUJIaMHU.

CpaBHEHME TEINTOEMKOCTEN Pa3IMYHBIX BEIIECTB.

HabGnronenue kumneHus.

Habrogenune moctossHCTBA TeMITepaTyphl PH TTABICHUH.

Mopenn TemIOBbIX ABUTATEIICH.

2.1.12.4.1.2. JlTabopaTopHble pabOTHI U OTIBITHI.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIK caxapa.

OnbITel 1O HAOJIOJEHUIO TEIJIOBOIO PACHIMPEHUs Ta30B, >KUIKOCTEH U
TBEPABIX TEII.

Omnpenenenue AaBiIeHUs BO3yXa B OalsIOHE MINPULIA.

OnbIThI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTD JAaBJICHUS BO3AyXa OT €ero o0béma
Y HarpeBaHMs WIHN OXJIAXKICHUSL.

[IpoBepka rUnMoOTE3bl JUHEHMHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGniogenne wu3MeHeHUs BHYTPEHHEH OJHEpruM Tela B pe3yJbTaTe
TeIuIonepeay U padboThl BHEIIHUX CHJL.

HccnenoBanue sBiIeHUS TEIJI000OMEHA MPU CMEITUBAHUN XOJIOTHOM U TOpsYeit
BOJIBI.

Omnpenenenre KOJIMYECTBA TEIIOTHI, MOJYYEHHOTO BOJIOH MPHU TETIIO0OMEHE ¢
HarpeTbIM METAJUINYECKUM LUIUHIPOM.

Onpenenenue yeapHON TEIIOEMKOCTH BELIECTBA.



HccnenoBanue npouecca nCnapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaenbHON TETUIOTHI TIaBJICHUS JIbJIA.

2.1.12.4.2. DnexTpu4ecKue U MarHUTHbHIC SIBJICHUS.

OnekTpuzanus Ten. [[Ba poaa 3JIEKTpUYECKHX 3apAnoB. B3anmonenicTBue
3apsbKeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apsJI0B U PACCTOSHUS MEXKTY TeJIaMu).

OnekTpuueckoe noJsie. Hampsok€HHOCTHh 3iekTpuueckoro mosd. [lpuHumn
CYINEPIIO3ULIUH 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu sneKTpudecKux 3apsioB. DJIEMEHTAPHBINA SJEKTPUUECKUN 3aps/l.
Crpoenue aroma. [IpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAHHS JJIEKTPUYECKOTO TOKA.
HcTouHMKN TOCTOSIHHOTO TOKa. JIeMCTBUS 3IEKTPUYECKOTr0 ToKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuueckas uenb. Cuna  Toka.  DJNEKTPUYECKOE  HAIpPSKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. ¥YEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JUIs1 ydacTka uenu. IlocnenosarenbHoe U mapajuiesIbHOE COEIMHEHNE IIPOBOIHUKOB.

PaGota ¥ MOIIHOCTH SJEKTPUYECKOTO TOKa. 3akoH Jxoymns—JleHia.
DneKTpuYecKre 1Ny U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE MarHUTHI. B3anMo1€eMCTBUE MOCTOSIHHBIX MAarHUTOB. MaruHutHoe
noje. MarautHoe moJsie 3eMJIM M €ro 3HadyeHue sl Ku3Hh Ha 3emuie. OmnbIT
Opcrena. MarHuTHOE MoJie AIEKTPUUYECKOTO ToKa. [[puMeHeHne 31eKTpOMariuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSHHOTO TOKa. Mcmonp30BaHWE DIEKTPOJBUTATENICEd B  TEXHHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omnbitel apanes. SBieHue eKTpoMarHuTHON uHAyKuuu. IIpasumno Jlenna.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

2.1.12.4.2.1. JleMOHCTpaIIUH.

DJekTpu3anus Ted.

JIBa poa 3JIEeKTPUYECKHUX 3apsiIOB U B3aUMOJCHCTBHE 3aPSKEHHBIX TE.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DJIEKTpOCTAaTUYECKAs UHAYKIIHS.

3aKOH COXPAHEHUSI ICKTPUUECKHUX 3aPsJI0B.

[IpoBOAHUKH U TUDJICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.

M cTOuHNKHM TTOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3MepeHue Cuitbl TOKa aMIIEPMETPOM.

N3Mepenune 3eKTpUYECKOTO HAPSKEHUS BOJIbTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.



B3aumopaencTBrue moCTOSHHBIX MArHUTOB.

MoenupoBaHrue HEBO3MOXKHOCTH Pa3/ICICHUS TTOJII0COB MAarHUTA.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

OmnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JleiicTBHE MarHUTHOTO TOJI Ha TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

OmneiTel @apajes.

3aBUCUMOCTh HAIpPaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

2.1.12.4.2.2. JlabopaTopHble paOOTHI U OTIBITHI.

OnpITel MO  HAOMIOACHUIO  DJICKTPU3AMM Tel HMHAYKIUEH H  TNpH
CONPUKOCHOBEHUH.

HccnenoBanre ACUCTBHUS AIEKTPUYECKOTO TOJSI HA TMPOBOJHUKU U
JBJIEKTPUKHU.

COopka u mpoBepka paboThI IEKTPUIECKOM IIEMU MOCTOSHHOTO TOKA.

W3mepeHue U peryJimpoBaHUE CUIIbI TOKA.

N3mepeHne U peryJupoBaHNE HATIPSAKEHUS.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA, WAYIIETO YEpe3 PE3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMNBITHI, T€MOHCTPUPYIOIINE 3aBUCUMOCTD SJIEKTPUUECKOTO COMPOTUBIICHHUS
MPOBOJAHUKA OT €ro JITMHBI, TUIOIIA/IM MOMEPEYHOTO CEUEHUs U MaTepuaa.

[IpoBepka mpaBuia CIOKEHHUS HANPSOKEHUM TMpU  TOCIEA0BATEILHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiaa il CHJIbI TOKAa TP TApPAICIBHOM COCIMHEHHUH
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

OrnpeneneHne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TOJISI MOCTOSIHHBIX MarHUTOB MPU UX OOBEIMHEHUU U
pa3aeaeHnM.

HccnenoBanue AeMCTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

OMBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS KATYIIKH C
TOKOM M MarHuTa OT CUJIBI TOKA 1 HaIlpaBJICHUS] TOKA B KaTYIIIKE.

N3ydeHne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JIEKTPOIBUTATEIS.

N3mepenue KIIJI anmekTpoaBUrareibHONM yCTaHOBKH.

OnbITEl 1O  MCCJIEAOBAHUIO  SIBJICHUS DJIEKTPOMArHUTHOW  WHIYKIIHU:
UCCIIEIOBAaHUE N3MEHEHUM 3HAUEHUS U HAIIPABIICHUS] MHIYKIIMOHHOTO TOKA.

2.1.12.5. Conepsxanue o0yueHus B 9 kiacce.



2.1.12.5.1. MexaHN4eCKne SBIICHUS.

Mexannueckoe JBHKeHUE. MarepuanbHas Touka. (CuHcrema OTCYETa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NpsIMOJIMHENHOE
nBr>keHue. HepaBHoMepHOeE mpsiMoMHENHOE ABMKEeHUE. CpellHssl U MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TpsiMoJiMHEWHOe nBkeHue. CBoOOgHOE
najgenue. OnbIThl ['anumes.

PaBHOMepHOE ABMkEeHHE MO OKpyXHOCTU. [lepmon m yvactora oOpareHwus.
JIuneinHas u yrioBast CKOpOCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHUE.

[lepBsii 3ak0H Hprotona. Bropon 3akon Herorona. Tpernit 3akon HeroToHa.
[IpyHIMT CyNIepIIO3ULUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHIIA
TPEHUs IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSOKECTH M 3aKOH BCEMHMPHOTO TSTOTEHHs. YCKOpPEHHE CBOOOIHOIO
nageHus. JlBwxenue ruraner Bokpyr Comnma. IlepBas kocMuyeckasi CKOPOCTb.
HesecomocCTh U nieperpysKu.

PaBHOBecue martepuanbHON TOUKH. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJOIO TeJIA € 3aKPEITIEHHON OCBIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc tena. M3menenne ummynbsca. Mmmynbe cuibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE JBUKEHHE.

Mexanudeckast paboTa U MOIIHOCTh. PaboTa CHII TSXKECTH, YIPYTOCTH, TPEHUSL.
Csa3p sHeprum U paboThl. [loTeHUManbHash B3HEpPrUs Tena, MOAHITOrO Haj
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxKaTol npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW JSHEPIMHU. 3aKOH COXPAHEHUs MEXAHUYECKOU
DHEPIUH.

2.1.12.5.1.1. JleMOoHCTpaIHH.

HabmroieHue MexaHM4YecKOro JBMKEHMsI Tejla OTHOCUTENBHO pa3HBbIX Tel
OTCYETA.

CpaBHeHUE NOyTeM W TPAGKTOPHM JBWKEHHS OJHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

M3mepenne CKOpOCTH U YCKOPEHHUS IIPSIMOJIMHENHOTO JIBUKECHUS.

HccenenoBanne Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKCHUS.

Habmoienue nBr>KeHus Tena Mo OKPYKHOCTH.

HaOmroneHne MeXxaHMYECKHMX SIBJICHHH, MPOUCXOMSIINX B CHUCTEME OTCYETa
«Tenmexka» 1pu €€ PAaBHOMEPHOM M YCKOPEHHOM JBWXECHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT MACChI TEJA U IEUCTBYIOIIEH HA HETO CUJIBI.

HabGnronenue paBeHcTBa CHIT IPU B3aUMOJICHCTBUM TEll.

M3meHeHnne Beca Tela Mpyu yCKOPEHHOM JBHKECHUH.

[Iepenaua uMiysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTHH MPU B3aUMOICUCTBUH TEIL.

CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbCa IPU a0COTIOTHO YIPYTrOM B3aWMOIEHCTBUU.

Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHMYECKON SHEPTUU MPHU CBOOOTHOM MaJCHUU.



CoxpaHeHHEe MEXaHWYECKOW 3HEPruM MpHU JBHKEHUU Tella MOJ JIeHCTBUEM
MPY>KUHBI.

2.1.12.5.1.2. JlabopaTtopHbie paOOThI U OIBITHI.

KoHcTpyupoBanue TpakTa [Jisi pa3roHa M JaJIbHEHMIIEr0 PaBHOMEPHOIO
JBUKEHUS IAPUKA WIH TETICKKU.

Omnpenenenue cpeiHel CKOPOCTU CKOJIbKEHUS OpyCcKa WM JBUXKEHUS [IapUKa
M0 HAKJIOHHOM TUIOCKOCTH.

OnpeneneHue yCKOpPEHUs Tella MPU PABHOYCKOPEHHOM JIBOKEHUHU TIO
HAKJIOHHOU IUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYTH OT BPEMEHM MPHU PaBHOYCKOPEHHOM
JIBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka runoTe3bl: €CJIM P PABHOYCKOPEHHOM JABMKEHUM 0€3 HadaabHOM
CKOPOCTH IIYTH OTHOCSTCS KakK psJl HEYETHBIX YKMCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH  CHJIBI  TPEHHS  CKOJBXKEHHS OT  CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue kodhGUIEHTa TPEHUS CKOJIBKCHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUS TP PABHOMEPHOM JBIKEHUU Teja IO
TOPU30HTATBHON OBEPXHOCTH.

Onpenenenue paboThl CWJIBI  YOPYrOCTH HpU  MOABEME TIpy3a C
MCIIOJI30BaHUEM HETOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

N3ydeHune 3aKkoHa COXpPaHECHUS! SHEPTUH.

2.1.12.5.2. MexaHn4decKue KOJIeOaH!s U BOJTHBI.

KonebarensHoe naBuxeHrue. OCHOBHBIC XapaKTEPUCTUKHU KOJICOAHUIT: IEPUO/I,
4acToTa, aMIUINTyJa. MaTeMaTnuecKuil U NPYKUHHBIM MasTHUKU. [IpeBpainenne
DHEPTUU TIPHU KOJIeOATETHHOM JIBHKCHHH.

3aryxatomue  KojeOaHusi.  BoiHyXneHHble — konebaHus.  Pe3oHaHc.
Mexanuuyeckue BosiHBI. (CBoOicTBa MeXaHMYECKMX BOJH. IIpojonbHble U
nonepeyHbie BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ PacnpoCTpaHEHUSI.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKkocTh 3Byka u BbicoTa ToHA. OTpakeHue 3Byka. MHbpa3Byk u
yJIBTPA3BYK.

2.1.12.5.2.1. JleMoHCTpaIuu.

HaOmronenne xomeOGaHWi Ted TMMOX AEUCTBUEM CWIIBI TSKECTH W CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenne BeIHYKI€HHBIX KOJIGOAHUM U pe30HaHca.

Pacnpoctpanenue npo0ibHBIX 1 MOMEPEYHBIX BOJH (HA MOICIH).

Hab6mronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

2.1.12.5.2.2. JlTabopaTopHbIe pabOTHI U OTIBITHI.

OmnpeneneHre 4acTOTHI U MEPUOIa KOJICOaHUI MAaTEMAaTHIECKOTO MasTHUKA.

Omnpenenenre 4acTOThl U Mepro/ia KoieOaHuil MPY>KUHHOTO MasiTHUKA



HccnenoBanne 3aBUCHMOCTH MepUOAa KOJEOAHWM TMOABEHICHHOTO K HHUTU
rpy3a OT JIJTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH MEepUoia KOJIEOaHU MPY>KUHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH MepUoia KojiebaHui rpy3a, MOJBEIICHHOTO K HUTH,
OT Macchl Tpy3a.

OnbITHI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTb NIEPHOJIa KOJIeOaHUN MPYKUHHOTO
MasiTHUKa OT MAcChl Tpy3a U KECTKOCTH MPYKUHBI.

W3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

2.1.12.5.3. DAeKTpOMarHuTHOE TOJI€ U JIEKTPOMArHUTHBIEC BOJIHBI.

ONEeKTpOMarHuTHOE  MOJIe.  ODJIEKTPOMarHuTHele  BoyiHBL.  (CBoiicTBa
ANIEKTpOMarHuTHBIX BoJH. Illkanma snekTpoMarHUTHBIX BOJH. Vcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIS1 COTOBOM CBS3H.

OnexTpoMarHutHas npupozga cBera. CkopocTb cBeTa. BoyiHOBBIE CBOMCTBa
CBETAa.

2.1.12.5.3.1. JleMoHCTpaIuHu.

CBoCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

BoJiiHOBBIE CBOMICTBA CBETA.

2.1.12.5.3.2. JlabopaTopHble pabOThI U OTIBITHI.

N3ydyeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOUIbI0 MOOWUIIBHOTO

tenedoHa.
2.1.12.5.4. CBeTOBbIC SBJICHUS.
JlyueBas  momenp  cBera.  Mcrounukm — cBera.  lIpsamonunernHoe

pacnpoctpanenue cBera. 3atMeHus CosHna u JIynsl. Otpaxenue ceeta. [1nockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3aKOH NpeNoOMIIEHUS cBeTa. [lonHoe BHYTpeHHEE
OTpakeHue cBeTa. VICIoNb30BaHWE TMOJHOTO BHYTPEHHEIO OTPaXKEHUS B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xon mydeii B mun3e. OnTudeckas cucrema oTtoarnmapara, MUKPOCKOTIA
u Teneckomna. a3 kak ontuyeckas cucrema. biim30pyKkoCcTs U 1adbHO30PKOCTb.

Paznoxenue Oenoro cera B crnekrp. Onbitel HbtoTona. Croxenue
CIIEKTPAJIbHBIX LBETOB. J{ucnepcus ceera.

2.1.12.5.4.1. JleMoHCTpaIIUH.

[TpssmMosMHEHOE PACIPOCTPAHEHHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenue n300paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

IIpenomiienue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOIIEH JIMH3E.

[Tomryuenue n300pakeHUi C TOMOIIBIO JIUH3.

[Tpuniun gevicTBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

Mopens rinasa.

Pa3noxenue 6eoro cBera B CIEKTP.

[Tomryuenue 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.



2.1.12.5.4.2. JlTabopaTopHbie pabOTHI U OTIBITHI.

HccnenoBanre 3aBUCMMOCTH YIJIa OTPa)XXEHHUs CBETOBOIO Jiyda OT YyIJia
najieHusl.

N3yyeHue xapakTepucTUK N300paxxeHus peiMeTa B IIIOCKOM 3epKalie.

HccnenoBanre 3aBUCHUMOCTH yTila TPEJIOMJIEHUS CBETOBOTO Jiyda OT yria
NaJICHUs] Ha TPAHULIE «BO3yX—CTEKIIOM.

[Tonyyenue n300paxkeHui ¢ TOMOIIBI0 COOMPAIOIICH JTNH3BI.

Omnpenenenre (GOKYCHOTO PACCTOSIHUS M ONTHYECKOM CHIIBI coOuparomieit
JIMH3BIL.

OMBITHI 10 Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OnpITEI MO BOCHPUATHIO I[BE€TAa NPEIMETOB MpPU WX HAOIIOJCHUH Yepe3
LIBETOBbIE (DPUIIBTPBI.

2.1.12.5.5. KBaHTOBBIC SBJICHUS.

OmnbiTel Pezepdopaa u mianerapHas Monaenb atoma. Mojaenb atroma bopa.
Hcnyckanue u nornouieHre ceera atoMoM. KBaHThl. JInHeHyaTbie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. Hykionnas wMopgenb aromHoro siapa. W3orombl. PanuoaktuBHBIC
npespauienus. [leproy nonypacnaga aTOMHBIX SAEp.

SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO MU MAacCOBOIO YHCEI.
OHeprusi cBs3u aTOMHBIX sifep. CBsi3b mMacchl M SHepruu. Peaknuu cuHTe3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepretuka. JIeMCTBUS pPaAMOAKTUBHBIX W3JIyYEHUW HA IKUBBIC
OpTaHU3MBl.

2.1.12.5.5.1. JleMoHCTpamuy.

CrieKTpsl N3ITy4eHUs U TIOTJIOIICHHUS.

CrieKTpsl pa3IMYHBIX Ta30B.

CnekTp Bogopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYYCHUH.

Peructpanus uznydeHus NpupoIHbIX MUHEPAIOB U MPOTYKTOB.

2.1.12.5.5.2. JlabopaTopHble pabOTHI U OTIBITHI.

HabGnrofeHue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanue TPEKOB: U3MEPEHHUE SHEPTUU YACTHIIBI 10 TOPMO3HOMY IMYTH
(o dotorpadusam).

W3mepenne paarnoakTUBHOTO (GOHA.

2.1.12.5.6. TloBTOpUTENBHO-0000IIAFOIITNI MOAYJIb.

[ToBTOpHUTENTHEHO-00001IAIOIINI MOTYJIb MPEAHA3HAYCH JIJISI CHCTEMATH3AINH 1
000O0IIeHHS TPEIMETHOTO COACPIKAHUS M OMBITA JEATEIBHOCTH, MTPUOOPETEHHOTO
npu HM3y4YEeHUH BCETO Kypca (pU3WKM, a Takke A MOATOTOBKH K OCHOBHOMY
rOCyIapCTBEHHOMY 3K3aMEHY MO (U3HMKEe JJIsi 00ydJaromUXcCs, BHIOPABIINX ATOT
y4eOHBIN MpeIMeT.

[Tpu u3yueHun AAHHOTO MOAYJSI PEaTU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHO-HAY4YHAasl TPaMOTHOCTh: OCBOEHUE HAayYHBIX METOJOB HCCIEIOBAHUS



SBJICHUA TIPUPOALI W TEXHUKU, OBIAJCHUE YMEHUSMHU OOBSCHATH (HU3UIECCKUE
SBJICHUS, TPUMEHSS TOJyYEeHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KaueCTBEHHbIE U IKCIIEPUMEHTATbHBIE.

[TpuHIIMTIHATBHO AEATENHHOCTHBIN XapaKTep TaHHOTO MOYJIS pealu3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIIMECS BHIMOIHAIOT 3aJaHUs], B KOTOPBIX UM IpeaJiaracTcs:

HAa OCHOBE TMOJYYEHHBIX 3HAHUWA paCIO3HABaTh MU HAYYHO OOBSCHITH
bu3nUecKkue SBICHUS B OKPY’KaIOIIEeH NMPUPO/Ie U TOBCEAHEBHOM JKU3HU;

UCIIOJIb30BaTh HAYYHBIE METO/bI HUCCIEA0BaHUs (U3NUECKUX SBIICHUHN, B TOM
YHClie I IPOBEPKHU TUIIOTE3 U MOIYICHHUS TEOPETUIECKUX BBIBOJIOB;

OOBSCHATh HAyYHBIE OCHOBBI HamOOJIEe BAKHBIX JOCTHIKCHHA COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEpP, MPAKTUICCKOTO HCIIOIH30BAHUS PA3IMYHBIX UCTOYHUKOB
SHEPruM Ha OCHOBE 3aKOHA MPEBPAIICHHS U COXPAHEHHUS BCEX M3BECTHHIX BHUIOB
SHEPTHUH.

Kaxnmas w3 TeM JaHHOrO MOAYJS BKIIOYAET OKCIEPUMEHTAIBHOE
UccleJoBaHue 00oOUIaroero xapakrepa. Moayib 3aBepIlaeTcsi MPOBEIECHUEM
JUArHOCTUYECKOI U OLIEHOYHOU pabOoThI 32 KypC OCHOBHOTO 00IIEro 00pa3oBaHUsl.

2.1.12.6. [Inanupyembie pe3yabTaThl OCBOCHUS PU3UKH (0a30BbIi YPOBEHb) HA
YpPOBHE OCHOBHOT'O OOIIETO 00pa30BaHMUs.

2.1.12.6.1. Izyuenne (u3uku Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
HaIpaBJICHO Ha JOCTWI)KEHWE JIMYHOCTHBIX, METANpPEIMETHBIX U MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB.

2.1.12.6.2. B pe3ynpTaTe u3ydeHus (GU3NKKM HA ypOBHE OCHOBHOTO OOIIETrO
oOpaszoBaHus y oOydvatromierocs OyayT copMHUpOBaHBI CIAETYIOUINE JTUYHOCTHBIC
pe3yabTaThl B YaCTH:

MaTPUOTHUYECKOTO BOCTIMTAHUS:

IIPOSIBJIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nUecKoil HayKu;

[IEHHOCTHOE OTHOIIICHUE K IOCTHYKCHUSIM POCCUNCKUX YUEHBIX-(PUZUKOB,;

IPAKJAHCKOTO U JyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CY>KJIEHUU OOIIECTBEHHO-3HAYNMBIX U
TUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHUEM JIOCTHUKEHUMN
busuKy;

OCO3HAHHE BAXXHOCTU MOPAIBHO-ITUUECKUX MPHUHITUIIOB B JIESITEIBHOCTH
Y4EHOTO;

ACTETHUUYECKOTO BOCTIUTAHUS:

BOCTIPUATHE JCTETUYECKMX KadecTB (DM3MUECKON HayKu: €€ TapMOHHYHOTO
MIOCTPOCHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

[IEHHOCTH HAYYHOTO MO3HAHUS:

OCO3HaHWE IICHHOCTH (U3MUYECKON HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUSI MHPA, OCHOBBI Pa3BUTUS TEXHOJOTWH, BAXKHEHIIEHW COCTAaBIAIOLICH
KYJbTYPHI,

pa3BUTHE HAYYHOM JIFOOO3HATEIIBHOCTH, HWHTEpPEca K HCCIEA0BATEIbCKOM
NEeSATEeTbHOCTH;

dbopMHUpOBaHUS KYJIBTYPHI 370POBbS U SMOITMOHAIEHOTO OJIATOTIONyqHSI:



OCO3HaHHE IIEHHOCTH ©Oe30macHoro oOpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, Ba)XHOCTH IIPaBUJ OE30MACHOTO IIOBEIECHUS Ha
TPAHCIIOPTE, HA JOpOrax, C OJJIEKTPUYECKHMM U TEIUIOBBIM OOOpYIOBAaHUEM B
JIOMAILIHUX YCIIOBUSX;

c(OpMUPOBAHHOCTH HaBbIKa pe(IEKCUH, IPU3HAHUE CBOETO IpaBa Ha OLINOKY
Y TAKOTO K€ IpaBa y Ipyroro 4eJloBeKa;

TPYAOBOI'O BOCIIUTAHUS:

AKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a1ad (B paMKax CEMBbH,
o0pa3oBaTeNbHOM  OpraHM3allMMd, HACEJICHHOrO  IMYHKTa, POJHOTO  Kpas)
TEXHOJOTHUECKON M COLMAIbHOM HANpaBIEHHOCTH, TPEOYIOMIMX B TOM YHUCIE U
buznyecKux 3HaAHUI;

MHTEPEC K MPAKTUYECKOMY U3YUYEHUIO PO ecCuid, CBA3aHHBIX ¢ (PU3UKOII;

HKOJIOTUYECKOTO BOCITUTAHUS:

OpUEHTALUsS HAa NpPUMEHEHHE (U3NYECKUX 3HAHUM A pelleHus 3anad B
00J1acTH OKpY’Karolel cpeibl, IITAHUPOBAHMSI IOCTYIIKOB U OLIEHKH UX BO3MOKHBIX
IIOCJIEICTBUN JUIs1 OKPY KAIOLIEH CPEIbl;

OCO3HaHUE TJI00alIbHOIO XapaKTepa SKOJOIMYECKHX MHpodjieM M myTell ux
peuieHus;

aJlanTaluy K U3MEHSIOIUMCS YCIOBHUSM COLUAIBHON U IPUPOAHOM CPEIbL:

HOTPEOHOCTh BO B3aMMOJCHCTBUM TpU BBIIOJHEHUU UCCIEJOBAHUM MU
MPOEKTOB (PU3MUYECKON HAIIPABIECHHOCTH, OTKPBITOCTD OMBITY M 3HAHUSIM JPYTHX;

NOBBIIICHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO
NeSATEIbHOCTD;

NnOoTpeOHOCTh B JOPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4uciie (POpMyInpOBaTh
UJIeH, TOHSTHS, TUIIOTE3bI O QU3MUECKUX 00BEKTaX U SIBICHUSIX;

OCO3HaHUE JIe(PUITMTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEN B 00JIaCTH
busuKy;

IUTAHUPOBAHKE CBOETO PA3BUTHS B IPHOOPETEHUHU HOBBIX (DU3HUECKUX 3HAHUM;

CTpEMJICHHE aHAJU3UPOBATH U BBISBIISATH B3aUMOCBSI3U MIPUPOIbI, 00IIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NYECKUX 3HAHUM;

OLICHKAa CBOMX JCHUCTBUM C YYETOM BIMAHUSA HA OKPYXKAIOILIYIO Cpeny,
BO3MO>KHBIX [VI0OAJBHBIX TOCIIEICTBUM.

2.1.12.6.3. B pesynbTate u3ydeHus (HU3MKA HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y oOyuaromierocss OyayT chOpMUPOBaHbBl MeETaNpeaIMETHbIE
pe3ynbTaThl, BKIIOYAIOUIME TO3HABATENbHBIE YHUBEPCAJIbHBIE yUeOHbIE IeUCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAbHbICE  y4eOHbIE  JCWUCTBUSA,  PETYISITHBHBIC
YHUBEpCalbHbIC YU€OHbIE IEUCTBUS.

2.1.12.6.3.1. OBnagenue yHUBEpPCAIbHBIMH YYE€OHBIMM TO3HABATEIbHBIMU
NEUCTBUSIMU:

1) 6a30BbIC JIOTHYCCKHUE ICHCTBUS:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE PU3HAKH OOBEKTOB (SIBJICHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MpHU3HAK KiIacCU(PUKAIIMK, OCHOBAHUS IS
000O0IIeHHS U CPaBHEHHS,;

BBISIBJISITH 3aKOHOMEPHOCTH M TMPOTUBOPEUYHS B paccMaTpUBaeMbIX (hakTax,
JTAaHHBIX U HAOJIOICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBICHUSM;



BBISIBIIAITH  TIPUYUHHO-CJICICTBEHHBIC CBSI3M TIPH  U3YYCHUH (DU3NIECKUX
SBJICHMM U TPOIECCOB, MPOBOAUTH BBIBOJBI C UCIOJIb30BAaHUEM JCAYKTHUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUraTh THUMIOTE3bl O  B3aMMOCBSI3SIX
(bu3HYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BbIOMpATh CIOCOO pelIeHHs Y4yeOHOU (Qu3nyeckod 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILIEHUS, BHIOOpP Haubojee MOIXOSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

2) 6a30BBIE UCCIIEOBATEIBCKUE ACHCTBHS:

WCITOJIB30BATh BOIIPOCHI KaK MCCIICOBATEILCKUN HHCTPYMEHT ITO3HAHUS;

IPOBOJUTH MO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIIOKHBIH
bU3UYECKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHNE (PH3NICCKOTO SBIICHUS;

OIICHWBATh Ha IPUMEHUMOCTbH U IOCTOBEPHOCTH HHPOPMAIIHIO, ITOTYICHHYIO B
XO/JI€ UCCIEAOBAHNUS WA SKCIIEPUMEHTA;

CaMOCTOATENHHO (HOPMYIUPOBATH OOOOIEHUS W BBIBOJIBI 1O pe3yjbTaTam
MPOBENEHHOTO HAOIIOCHUS, OTbITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JlajibHEHIIIee pa3BUTHE (PHU3UUECKUX MTPOLIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

3) pabota ¢ uHbop™MaIei:

MPUMEHSTh Pa3IMYHbIE METOJIbl, MHCTPYMEHTBhl U 3amlpoChl MPU TIOUCKE U
oTOOpe MH(POPMALIUU WU JAHHBIX C YUYETOM IPEIJIOKEHHON yueOHOM (U3HUecKoi
3a/a4H;

aHAIM3UPOBaTh, CHUCTEMATHU3WPOBATh M WHTEPIPETHPOBATH HH(POPMAIIHIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

CaMOCTOSATEIILHO  BBIOMPATh  ONTUMAIBGHYIO  (QopMy  TpEeACTaBICHUS
uHQOpPMAIIMU W WLIIOCTPUPOBATH pPEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
JTuarpaMMamu, MHOU Tpadukoil 1 UX KOMOMHAIUSIMU.

2.1.12.6.3.2. OBnagenue yHUBEpPCATIbHBIMH yU4€OHBIMH KOMMYHUKATUBHBIMU
JNICUCTBUSIMHU:

1) obiienue:

B X0JI¢ 00CYXIeHUSI yueOHOTO MaTepHalia, pe3yJbTaToB JabopaTOpHBIX padboT
U TIPOEKTOB 3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYkIaeMOM TEMbI U BBHICKA3bIBATh
WJICH, HAIICJICHHBIE Ha PEIICHHE 3a/auyd U TOJJEpKaHHe OJaroXenaTeIbHOCTH
OOIICHMS,

COTIOCTaBIISATh CBOM CYXACHHUS C CY)KICHHSIMH JAPYTHX YYaCTHUKOB JHAJIOTa,
OOHaApyYXMBaTh PA3IUIHNE U CXOACTBO TTO3UIIHIA;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

MyOJUYHO TPECTABIATh PE3YNbTAThl BBIMOJTHECHHOTO (DU3HUECKOTO OIhITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA).

2) coBMECTHas JIeITEIbHOCTh (COTPYAHUYECTBO):

MOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIAWBUIYaTbHON
paboThI PU PEIICHUH KOHKPETHOU (PU3UUIECKOl IPOOIEeMBI;

MPUHUMATH [IEJTH COBMECTHOM e TEHbHOCTH, OPTaHU30BBIBATH ICUCTBUS 110 €€
JOCTHKEHHUIO: PACIIPENENsATh pPOiH, OOCYXIaTh NPOLECCHl W Pe3yJbTaThl
COBMECTHOU paboThI, 000011aTh MHEHUS HECKOJILKIX YEJIOBEK;



BBHITIOJIHSTh CBOIO 4YacTh PabOThI, JOCTHras KaueCTBEHHOTO pe3yjbTaTa Ii0
CBOEMY HANpaBICHUI0 U KOOPJAUHUPYS CBOM JCHCTBUA C APYTMMH YICHAMH
KOMaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJaJa B OOMIMM NPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENHEHO C(OPMYIMPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUSI.

2.1.12.6.3.3. OBiajicHue yHHBEPCAJbHBIMHA YYCOHBIMH  PETYJISITUBHBIMU
NEUCTBUSIMU:

1) camoopranuzanus:

BBISIBIISATH TTPOOJIEMBI B KU3HEHHBIX U YUCOHBIX CUTYyAIHSIX, TPEOYIONUX ISt
perieHus GU3NIECKUX 3HAHWM;

OPHUEHTHUPOBATBCS B  PA3IMYHBIX  TOAXOJAaX  MPHUHATHS  PEHICHUHN
(MHAMBUAYATBHOE, IPUHATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

CaMOCTOSITENIFHO COCTaBIISATh QJITOPUTM peIIeHUsT (U3NYECKON 3aJauu WM
IlaHa MCCIENOBaHUA C YYETOM HMEIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMeHTUPOBATh IIpeijlaraéMble BAPUAHTHI PEIICHUM;

MPOBOJIUTH BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY CUTYAIIMH U MpeJiaraTh IiaH €€ U3MEHEHUS;

OOBSCHATh  MPUYUHBI  JOCTIKEHHS  (HEIOCTM)KEHHS)  pe3yJIbTaToB
NeSTEeILHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTH (B TOM YHCJIE B XOJ BBITOJTHCHHS
($U3MYECKOTO WCCIEeIOBAaHUS WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OLICHWBATh COOTBETCTBUE PE3yJIbTaTa IEIH U YCIOBHSIM.

3) SMOIMOHAJIbHBIN MHTEIIJIEKT:

CTaBUTH ce0s HA MECTO JPYroro 4elioBeKa B XOJIe CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO.

4) npuHaTue ceds U APYTUX:

MPU3HABaTh CBOE MPaBO Ha OMIMOKY IMPHU pelleHnr (HU3NYECKUX 3a7ad WK B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYroro.

2.1.12.6.4. llpenmeTHbIe pE3yJbTAaThl OCBOCHHS TMPOrpaMMbl 10 (HU3HKE
(6a30BbBIl YPOBEHD ).

2.1.12.6.4.1. [IpeameTHBIC pe3yiabTaThl OCBOCHHUS MPOTPAMMBI O (U3HKE K
KOHIly 0Oy4deHus B 7 KJacce:

[IpenmeTHbie pe3ynbTaThl Ha ©0a30BOM YpOBHE JOJKHBI  OTpa)xarTh
c(OpPMUPOBAHHOCTH y O0YUAIOIINXCS YMEHU:

WCITOJIB30BAaTh MOHATHS: (U3UYCCKUE WU XUMHUYCCKHUE SBIICHUS, HAOJIOICHUE,
AKCIIEPUMEHT, MOJIENb, TUTIOTE3a, CIMHUIIBI (PU3NYECKUX BEIIMUNH, aTOM, MOJICKYJIa,
arperatHple  COCTOSIHMUSI ~ BemiecTBa  (TBEpPAOE, JKHUJKOE, Tra3000pazHoe),
MEXaHUYEeCKOe JBWKEHUE (pPaBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJMHEHHOER),
TPaeKTOpHsI, PAaBHOJCHCTBYIOIAs cui, aedopmarusa (ympyras, TUIacTUYEcKas),
HEBECOMOCTH, COOOLIAIOIINECS COCY/IBL;

paznuyath siBieHus (nudQys3us, TEMIOBOE ABWKEHUE YACTHUI[ BEIIECTBA,
paBHOMEPHOE JBUKCHUE, HEPABHOMEPHOE JBWKCHUE, WHEPIUS, B3aUMOJICHCTBIE
T€Jl, PABHOBECHE TBEPIABIX TEJI C 3aKPEIVIEHHOM OCBIO BpAIlEHHMs, Iepenada



JABIICHUST TBEPABIMU TEIAMH, KXUIKOCTSIMH W Ta3amu, aTMoc(epHoe IaBlieHue,
IJIaBaHUE TeJ, TMPEBpaAlICHUS MEXaHWYECKOM OHHEPruu) IO OMUCAHUI0 HX
XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JIaHHOE
busnUecKoe SBICHHUE;

pacrno3HaBaTh NPOSIBICHNE N3YYEHHBIX (DU3UUYECKUX SIBJICHUHN B OKPY>KaIOIIEM
MUpE, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJE: MPUMEPHI JIBHKECHUS C
Pa3IMYHBIMHU CKOPOCTSIMU B KMBOM M HEKUBOU MPUPO/IE, ACHUCTBUE CUIIBI TPEHUS B
IpUpOAe W TEXHUKE, BIMUSHHE aTMOC(HEPHOTO JABJICHHS Ha JKUBOW OPTaHU3M,
IJIaBaHUE PHIO, PhIYArd B TEJIE YEJOBEKA, NIPH ATOM IEPEBOAUTH MPAKTHYCCKYIO
3aauy B y4eOHYIO, BBIICIATH CYIICCTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3HUECKHUX
SIBIICHUI;

OMUCHIBATh M3YYCHHBIE CBOMCTBA Tel U (DU3UUYECKUE SIBJICHUS, HCIOIB3YS
¢dbuznyeckre BeIWYMHBI (Macca, OO0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, MYTh,
CKOPOCTb, CPEIHSISI CKOpPOCTb, CHJa YIPYTOCTH, CHJIa TSKECTH, BEC Tella, CUja
TpeHus, JaBieHue (TBEPAOro Tesa, >KUIKOCTH, ra3a), BHITAIKUBAIOIIAS CHUJIA,
MexaHu4ecKkas paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PUIIUEHT
MOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KHHETUYECKas M OTCHIIUAJIbHAS SHEPTHSI ), IPU
OIHMCAHUH MPABUIILHO TPAKTOBATH (DU3UUECKUN CMBICI UCTIOIB3YEMbIX BETUYNH, UX
o0O3HAaUeHUs W EAUHUIBI (PU3NYECKUX BEIUYMH, HAXOIUTh (HOpMYyIIbI,
CBSI3BIBAIONIUE JIAaHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMU BETUYMHAMHU, CTPOUTD
rpayKu U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapakTepu30BaTh CBOMCTBA Tell, PU3MUECKUE IBJICHUS U TIPOLIECCHI, UCIIOJIB3YS
MpaBUJIa CIOKEHUS CUIT (BJIOJIH OJTHOM MpsiMoit), 3aKkoH ['yka, 3akoH [lackains, 3akoH
ApxumMena, IpaBUI0 paBHOBecHs pbluara (0J0Ka), «30JI0TOE MPABUIIO» MEXaHUKH,
3aKOH COXPAHEHUsS MEXaHWYECKOW DHEPruu, MPU HDTOM J1aBaTh CIIOBECHYIO
(GhopMyJIUPOBKY 3aKOHA M 3alMUCHIBATh €0 MATEMATUUECKOE BBIPAKECHHUE;

OOBSACHATH (PU3MUECKHE SBJICHUS, TTPOIIECCH U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CUTyaluid NPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa: BbISBIATH
MPUYUHHO-CJIEICTBEHHBIC CBSI3U, CTPOUTH O0BsICHEHNE U3 1—2 JTOTHYECKUX I1aroB C
UCIIOJIb30BaHUEM |—2 W3Y4YeHHBIX CBOWCTBA (DU3UYECKUX SIBICHUN, (PU3UUECKHUX
3aKOHA WJIU 3aKOHOMEPHOCTH;

pemmaTh pacu€THbIC 3a/1auu B 1—2 eWCTBUSI, UCIIONB3Ys 3aKOHBI U (DOPMYIIBI,
CBSI3BIBAIONTNE (PU3NYECKUE BEIWYMHBI: HAa OCHOBE aHalM3a YCJOBHUS 3aJa4d
3aMUChIBATh KPATKOE YCIIOBHE, MOACTABIATh (DU3NYECKUE BEIMYUHBI B (DOPMYJIIBI U
MPOBOAUTH PACUEThI, HAXOAUTh CIIPABOYHBIE JJAHHBIC, HEOOXOAUMBIC ISl PEIICHUS
3a/1a4, OI[EHUBATh PEATUCTUYHOCTh MOJIYYEHHON (HDU3NUECKON BEITMUYNHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPU MOMOITH (PU3NYECKUX
METOJIOB, B OMHCAHWU HCCJICAOBAHUS BBIIACIATH MPOBEPSAEMOE IPEATOIOKEHUE
(rumote3y), pa3auvaTh WU MHTEPHPETUPOBATH TMOJIYUYCHHBIM pe3ysbTaT, HAXOAUTh
OIIMOKH B XOJI€ ONBITA, TPOBOJIUTH BBHIBOJIBI IO €T0 PE3yJIbTaTaM;

MPOBOJIUTH OTBITHI TI0O HAOTIOEHUIO (PU3UUECKHUX SBJICHUM WM (DU3UIECKUX
CBOMCTB Tel: (hopMyITUPOBATH MTPOBEPSIEMBIC MPEITOJIOKEHUS, COOUPATH YCTAHOBKY
U3 TPEIIOKEHHOTO 00OpYyIOBaHMs, 3aNUCHIBATh XOJ OMbITA U (HOPMYITUPOBATH
BEIBOJIBL;



BBITMIOJHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MAcChl Tena, 00bEMa,
CWIbl U TEMIIEpaTyphbl C HCIOJIH30BAHUEM AHAJIOTOBBIX M ITU(GPOBBIX MPUOOPOB,
3aMKChIBATh NTOKA3aHUS MPUOOPOB € YUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH
W3MEPEHNM;

MPOBOJUTH HUCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYMHBI OT
JPYTOoM ¢ MCTOJIb30BAaHUEM MPAMBIX U3MEPEHUMN (3aBUCUMOCTU IyTH PAaBHOMEPHO
JBIKYIIETOCS TeJla OT BPEMEHU JIBHXKEHUSI TeJa, CUITbl TPEHHS CKOJIbKEHUS OT Beca
Tena, KayecTBa 00padOTKH MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTH CHIIBI TPEHHS OT
IUIOLIAAN CONPUKOCHOBEHHS TEJ, CWIbl YIPYIOCTH OT YIJWUHEHUs MpPY>KUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEéMa MOrpYyXKEHHOM YacTH Telda U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU T€Ja, OT IIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJ0, YCIOBUH IJIaBaHUA TeJl, YCIOBHIM paBHOBECHUS pbluara U OJIOKOB,
y4acTBOBaTh B IJIJAHUPOBAHUM YYEOHOrO HMCCIIEIOBAaHUSA, COOMPATh YCTAaHOBKY WU
BBITNIOJIHATh U3MEPEHUS, CIEAYS IPEII0KECHHOMY IJI1aHy, (PUKCUPOBATH PE3YJIbTAThI
MOJyYEHHOU 3aBUCUMOCTHU (PU3MUYECKUX BEJIMYUH B BUJE MPEIJIOKEHHBIX TaOIUI U
rpayKoB, IPOBOJAUTH BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHbIE M3MEPEHUs (UBNYECKUX BEIUYMUH (IJIOTHOCTb
BEILECTBA JKUJAKOCTM M TBEPAOrO TeJla, CUIa TPEHHUS CKOJIBKEHHMS, JIaBJICHHE
BO3/1yXa, BBITAIKMBAIOIIAs CUJIa, JEHCTBYIOLIAas Ha ITOTPYKEHHOE B )KUJIKOCTH TEIO,
KO3 UIIUEHT NOJE3HOTO AEHCTBUS IPOCTHIX MEXAHU3MOB), CIIEYsI IPEI0KEHHON
WHCTPYKIMU: TNpPHU BBINOJHEHUH U3MEPEHUH CcOOUpaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY M BBIYUCISTh 3HAYEHNUE UCKOMOM BETUYHHBIL;

coOJII01aTh MpaBUJla TEXHUKUA O€30MACHOCTH MpHU padoTe ¢ JabopaTOPHBIM
o0opy10BaHUEM;

UMETh MPEACTABICHUE O MPUHIUINAX JAEUCTBUS NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB: BEChI, TEPMOMETP, AUHAMOMETpP, COOOIIAOIINECS COCYAbl, OapoMeTp,
pblyar, HOJBUHBIA U HETIOABUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;

XapaKTepu30BaTh NPUHLHUIIBI JEHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUYECKUX
YCTPOMCTB C UCHOJB30BAaHUEM HUX ONUCAaHUSA (B TOM 4YHCIE: TOAMIMIHUKY,
YCTPOMCTBO BOJONPOBOJA, THUAPABIMYECKUN IPECC, MaHOMETP, BBICOTOMED,
NOPIIHEBONM HAcOC, apeoMEeTp), HCMOJb3ys 3HAHUS O CBOMCTBaX (PU3UUECKHUX
SIBJICHUN 1 HE0OX0IMMbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

IPUBOJUTH MPUMEPHI (HAXOIUTH MHPOPMAIUIO O MPUMEPax) MPaKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KWU3HHU AJiA OOecredeHus
0e30MacHOCTH TMpU OOpallleHUH ¢ NpUOOpaMH U TEXHUYECKMMHU YCTpOMCTBaMH,
COXpaHEHHUs! 370pOBbS U COOJIOACHUS HOPM SKOJOTUYECKOrO TOBEACHHUS B
OKPYKAIOIIEU CPELE;

OCYUIECTBJISATh OTOOp UCTOUYHUKOB HHPOpManuu B UHTEpHETE B COOTBETCTBUU
C 3aJJaHHbIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHUH MU IMyTEM
CpPaBHEHHUS Pa3jIMYHBIX MCTOYHUKOB BBIAEIATH MHPOPMAIUIO, KOTOpas SIBISETCS
MIPOTUBOPEYUBOU HIIM MOXKET ObITh HETOCTOBEPHOI;

UCIIOJIb30BaTh MPH BBIMIOJIHEHUU Y4YEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
auTepaTypy (pu3Mdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETU
WuTepHer, BianeTe npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHus
uH(OpPMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;



CO3/1aBaTh COOCTBEHHBIE KPAaTKHME MUCHbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHUKOB MH(OPMALIMHU, B TOM YHUCJIE yOJINYHO IPOBOINUTH KPaTKHE
COOOIIEHUSI O pe3yNbTaTrax MPOEKTOB WM y4eOHBIX HCCIEIOBAHUN, IPHU ITOM
IPaMOTHO MCHOJIb30BaTh M3YUYCHHBIH NOHATUHHBIN ammapar Kypca (UMK,
COIIPOBOX/IATh BBICTYIUIEHUE IIPE3CHTALIUEN;

IOPU BBIIOJIHEHUU YYEOHBIX IPOEKTOB M HCCIECJOBAaHUNA pacupenessTh
00513aHHOCTH B T'pYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJjauaMH, CIEIUTh 3a
BBIIIOJIHEHUEM IUIaHA JIEWCTBHI, OLICHUBATh COOCTBEHHBIA BKJIAJ B JI€ATEIbHOCTh
TPYNIbI, BBHICTPaWBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, YUUTHIBas MHEHHE
OKpPYXKaIOIUX.

2.1.12.6.4.2. [IpenMeTHBIE pe3yNbTaThl OCBOCHUS MPOrpaMMbl MO (U3HKe K
KOHIly 0Oy4eHHUs B 8 Kiacce:

[IpeameTHble pe3yabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI  OTpa)aTh
c(OpMUPOBAHHOCTh y O0YUAIOIINXCS YMEHU:

UCIIOJIB30BaTh IOHSATHS: Macca M pasMepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB ¥ MOJIEKYJ, arperaTHble COCTOSHUSI BELIECTBA, KPUCTAUIMYECKUE WU
amop(HbIe Tena, HACHIIICHHbI U HEHACHIIIEHHBI @ap, BJIAXHOCTh BO31yXa,
TEMIEpaTypa, BHYTPEHHSS OHHEPrus, TEIJIOBOW JBUIATeb, 3JEMEHTApPHBIN
IEKTPUYECKUN 3apsll, 3JIEKTPUYECKOE TII0JIe, IPOBOJHUKM U JUAJIEKTPHKH,
MOCTOSTHHBIN AJIEKTPUYECKHI TOK, MAaTHUTHOE MOJIE;

paznuyaTh sBIEHUs (TEIUIOBOE pACIIMPEHUE U CKaThe, TeIvionepeaaya,
TEIJIOBOE PpPAaBHOBECHE, CMauyMBaHUE, KalWUISIPHbIE SBJICHHS, HCHApEHHUE,
KOHJICHCAIusl, IUIaBJIEHWe, KpucTaum3auus  (OTBEpAEBaHUE),  KHUIICHUE,
Terionepeaaya (TemIonpoOBOAHOCTb, KOHBEKIUS, U3JIyUEHHE), FIEKTPU3aLUs Tell,
B3aMMOJICUCTBHE 3apAJIOB, JEUCTBUS ANEKTPUUECKOrO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICUCTBUE MAarHUTOB, J€HCTBUE MArHUTHOTO MOJISI HA MPOBOAHUK C TOKOM,
3JIEKTPOMArHUTHAsI MHAYKIINA) [10 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIKX JaHHOE (PU3NUECKOE SBJICHUE;

pacrno3HaBaTh MPOSIBICHNUE U3YUYECHHBIX (PU3UUECKUX SIBJICHUM B OKPY>KAIOLEM
MUpE, B TOM YHucCIie (prU3HUECKUe SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHHUE U
KallWUIApHBIE SBJICHUS B MPHUPOJE, KPUCTAIUIBI B Mpupoae, uznydenue CouHla,
3aMep3aHue BOAOEMOB, MOPCKUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEsl, CHera,
AIIEKTPUYECKUE SIBJICHUS B aTMoc(epe, 3JIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3emid, Apeid MmoarcoB, pojab MArHUTHOTO MOJS ISl )KMU3HU Ha
3emuie, MOJISPHOE CUSTHUE, IPU ATOM IEPEBOUTH MPAKTUYECKYIO 3a]]a4y B yueOHY1O,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUIA;

ONMKCHIBATh M3YyUYEHHbIE CBOMCTBAa Tel U (DU3UYECKUE SIBJICHUSA, HCIONb3Ys
(bu3nuecKkue BeIMYMHBI (TeEMIEpaTypa, BHYTPEHHSIS SJHEPTUsl, KOJIMYECTBO TEILIOTHI,
yaelibHas TEIUIOEMKOCTh BEILECTBA, YIENbHAas TEIJIOTA IUIABJICHUS, YAEJbHas
TEIJI0Ta mapooOpa3oBaHus, yJAeIbHas TEIJIOTa CTOPAHMS TOIUIMBA, KOYPHHUIIMEHT
MOJIE3HOTO JCWCTBUSA TEIUIOBOM MAIIMHBI, OTHOCHUTEIbHASI BJIAXXHOCTh BO3JyXa,
AIEKTPUYECKUI 3apsj, CHJIa TOKa, AJIEKTPUYECKOE HAIMPSIKEHUE, CONPOTUBICHUE
NPOBOJHMKA, YJECIbHOE COMPOTHUBICHHWE BEIIECTBA, pPadOTa M MOIIHOCTH
AIIEKTPUYECKOTO TOKA), PU OMMCAHWUU MPABHIBHO TPAKTOBATH (PU3UUYECKUN CMBICT
UCIIONIb3YEMBIX BEIUYMH, OOO3HAUEHUS U €IUHUIBI (U3NYECKUX BEJIHYMH,



HaXOJUTh (POPMYJIbI, CBS3BIBAIONINE JMAHHYIO (DU3UYECKYIO BEJIMUMHY C APYTHUMHU
BEJIMYMHAMU, CTPOUTH TpadUKu U3YYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIHYUH;

XapaKTepUu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBIICHUS U MIPOLIECCHI, UCTIONb3YS
OCHOBHBIE ITI0JIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHUS BEILECTBA,
OPUHIUMI CYNEPIO3UINK ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsaa, 3akoH Oma i yyacTka 1emnu, 3aKoH J[xoynsa-JIeHna, 3akoH coxXxpaHeHus
DHEPruM, TMpPU OBTOM yMETh (POpMyJIHpOBaTH 3aKOH U 3alMCHIBATh €r0
MAaTEMATHYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3UIECKUE MPOIIECCHI U CBOMCTBA TEJI, B TOM YUCJIE U B KOHTEKCTE
CUTyalun MIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATh
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBIACHEHUE U3 1—2 TOrMYeCKUX IIaroB ¢
UCIIOJIb30BaHUEM 1—2 M3Yy4YEHHBIX CBOWCTBA (PU3UUECKUX SIBICHUN, (PU3NYECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemaTh pacu€THbIC 3a/1auu B 2—3 JIEACTBUS, UCIIONB3YS 3aKOHBI U (POPMYIIBI,
CBSI3BIBAIONINE (PU3NYECKUE BEIWYMHBI: HAa OCHOBE aHalM3a YCJOBHUS 3aJa4d
3aIIMCBIBATh KPATKOE YCIIOBUE, BBISIBIIATH HENOCTATOK JAHHBIX JUISl pELICHUS 33/1a4H,
BBIOMpATh 3aKOHBI U (OpMyJbI, HEOOXOAUMBIEC ISl €€ pEIICHHs, MPOBOIUTH
pacy€Thl U CpaBHUBATh TOJYYEHHOE 3HA4YCHHE (PU3UYECKOW BEIWYUHBI C
V3BECTHBIMU JIAHHBIMU;

pacrno3HaBaTh MPoOJIEMbI, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIN (HU3UIECKUX
METOJIOB, HCIIOJIb3Yysl OMNWCAHWE MCCIEIOBAHUS, BBIACIATH IPOBEPSIEMOE
MIPEIOIIOKEHNE, OLICHUBATH MPABWIIBHOCTh MOPSIAKA MPOBEICHUS UCCIIECIOBaHUS,
MPOBOJIUTH BBIBOJIBIL;

MPOBOAUTH ONBITHI MO HAOIIOJACHUIO (PUBHYECKUX SBJICHUN WUIU (PU3NUECKUX
CBOMCTB TeN (KamwUIspHbIE SBICHUS, 3aBUCHUMOCThH JABJICHHS BO3JyXa OT €ro
o0b€Ma, TeMmrmepaTypbl, CKOPOCTH TIpoIllecCca OCThIBAaHUS W HarpeBaHus MpHU
U3IIy4eHUH OT IIBETa H3JIydaromied (MOrJIonaroiei) MoBepXHOCTH, CKOPOCThb
VCHapeEHUsT BOABI OT TEMIEPATyphl KUAKOCTH M IUIOWIAAH €€ MOBEPXHOCTH,
AIEKTPU3ALM TEJI U B3aUMOJAECHUCTBUE DJIEKTPUUYECKUX 3apsA/IOB, B3AUMOJCHUCTBUE
ITOCTOSIHHBIX MArHUTOB, BU3yalu3alysl MAarHUTHBIX M0JIEU MOCTOSIHHBIX MarHuToOB,
JIEUCTBHSI MAarHUTHOI'O TOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA JJICKTPOIBUTATEINS MMOCTOSIHHOTO TOKAa): (hOPMYIUPOBATH MPOBEPSEMBbIC
MPEANOJIOKEHNs, COOUpaTh YCTAHOBKY W3 TMPEMJIOKEHHOTO 000pyI0BaHUS,
OMHCHIBATH XOJ1 OMbITA U (HOPMYJIMPOBATH BHIBOJIHI,

BBITIOJIHATh TPSMbIE U3MEPEHUSI TEMIIEPATYpPhbl, OTHOCUTEILHOW BIIAXKHOCTHU
BO3/1yXa, CUJIbI TOKA, HAIPSHKEHUS] C UCIIOJIh30BaHUEM aHAJIOTOBBIX MPUOOPOB U
JATYUKOB (DU3NUYECKUX BEJIMYWH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH;

MPOBOJAUTH HUCCJEAOBAHUE 3aBUCUMOCTH OJHON (hU3NYECKOW BEIMYUHBI OT
JPYrol ¢ KMCHOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTH CONPOTHUBIICHUS
IIPOBOJIHMKA OT €ro JUIMHBI, IUIOAAM TONEPEYHOIO CEYEHHS W YJEJIBHOTO
COIIPOTHUBIICHUS BELIECTBA IPOBOAHUKA, CUJIbI TOKA, UAYIIETO Ye€pe3 NPOBOAHUK, OT
HANpsHKEHHS Ha MPOBOJIHUKE, HCCIEA0BAHUE MOCIEA0BATEIIBHOTO U NAPAJJIETBHOTO
COEIMHEHUI MPOBOJHUKOB): MJIAHUPOBATHh UCCIIEAOBAaHUE, COOMPATh YCTAHOBKY U
BBITIOJTHATH U3MEPEHHUSI, CIEAYS MPEAJIOKESHHOMY TUTaHy, GPUKCHPOBATH PE3YJIbTATHI



MOJyYEHHOM 3aBUCUMOCTU B BUJE TaOMUI] U TrpauKOB, MPOBOAUTH BHIBOJBI IO
pe3yJibTaTaM HCCIeI0BAHNUS;

IPOBOJAUTH KOCBEHHBbIE M3MEpPEeHMsI (U3MUECKUX BeJWYMH (yJelbHast
TEIUIOEMKOCTh BEILIECTBA, CONPOTUBJIEHHE IPOBOAHMKA, paboTa MW MOIIHOCTH
AJIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJenysl MpEeAJO)KEHHON WHCTPYKUMH, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI,

co0I01aTh MpaBuiIa TEXHUKU O€30MacHOCTH Mpu padboTe C J1abopaTOpHBIM
000pyIOBaHUEM;

XapaKTEPU30BaTh MPUHIUIIBI ICUCTBUS U3YYEHHBIX TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € MCIOJIb30BAHUEM HMX OIMCaHUS (B TOM YHCIIE: CUCTEMA OTOIUICHHUS
JIOMOB, THUIPOMETp, T[apoBas TypOWHA, aMIepMETp, BOJBTMETP, CUYETUHUK
ANEKTPUUECKOW BSHEPIUM, 3JIEKTPOOCBETUTENbHbIE NPHOOPHI, HArpeBaTelIbHbIE
ANIEKTPONPUOOPH! (IPUMEPBI), IEKTPUUECKUE NPETOXPAHUTEIH, 3IEKTPOMArHuT,
AJIEKTPOJBUTATENb ITOCTOSIHHOTO TOKA), HCIOJNb3ys 3HAaHHSA O CBOMCTBAX
(du3nyecKuX SIBICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTENIbHBIE TPUOOPHI
IO CXEMaM M CXEMaTUYHbIM pPHCYHKaM (KUAKOCTHBIM TEpPMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETpP, JBUrareilb BHYTPEHHETO CrOpPaHUs, 3JIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbl JJIEKTPUYECKUX I€Ned C MOoCIeAOBaTEIbHBIM U
napajyieIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE O0O3HAYEHUS
AJIIEMEHTOB JJIEKTPUUECKUX LENEH;

IPUBOAUTH NMPUMEPHI (HAXOAUTh UHPOPMALIMIO O MPUMEPAX) TPAKTUUECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUU B MOBCEIHEBHOW >XKMU3HHU AJIA OOecredeHus
0e30MacHOCTH MpPHU OOpaIllEHUH C MPUOOpaMU M TEXHUYECKHMMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COOJNIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHUS B
OKPY’KAIOIIEH CpEE;

OCYILECTBIATh MOUCK MHpOpManuu pusudeckoro conepxxkanus B MHTepHere,
Ha OCHOBE MMEIOIIMXCS 3HAHUM U ITyTEM CPaBHEHMS IONIOJIHUTEIbHBIX UCTOYHHUKOB
BBIIEIIATh MH(GOPMaLIMIO, KOTOpas SIBISIETCS MPOTHUBOPEUYMBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCIOJIb30BaTh NPH BBIIIOJHEHUU YUYEOHBIX 33JaHUN HAay4HO-TIONYJISPHYIO
auTepaTtypy (pu3mdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETH
WuTepHeT, BianeTb nNpuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHbIE IHCbMEHHBIE M KpPATKUE YCTHBIE COOOIIEHUS,
0006m1ass uHGOpPMALIUIO M3 HECKOJbKUX HCTOYHHUKOB, B TOM YHCJIE MyOJIUYHO
MPEACTABIIATh PE3YNIbTAThl HPOEKTHON WIIA UCCIIEI0BATEIBCKON IESITEIbBHOCTH, TIPU
TOM TPaMOTHO HMCIOJIb30BaTh M3YyUYEHHbIN MOHATUWHBIN ammapaT Kypca (U3HKH,
CONPOBOXK/IaTh BBICTYIUICHHE MPE3EHTALINENM;

OpU BBINOJHEHWH YYE€OHBIX MPOEKTOB M UCCIEIOBAaHUM (U3NUECKUX
IPOLIECCOB  pacHpeneNsaTh OO0s3aHHOCTM B TIpyNIe B COOTBETCTBUU C
NOCTABJICHHBIMHA 337a4aMH, CIEIWTh 3a BBIIOJHEHHEM IUIAaHA JEUCTBUI U
KOPpPEKTHPOBATh €ro, OLIEHWBAaTh COOCTBEHHBIM BKJIAJ B JIEATEIbHOCTH TPYIIIHI,



BBICTpAaWBaTh KOMMYHUKAaTHBHOE B3aUMOJCHCTBUE, TMPOSBISSI TOTOBHOCTH
paspemarb KOHQIUKTHI.

2.1.12.6.4.3. [IpenMeTHBIC pe3yJIbTaThl OCBOCHUS MPOrpamMMbl MO (HU3MKe K
KOHIy 00y4eHus B 9 knacce:

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI  OTpa)karTb
Cc(pOpMUPOBAHHOCTH y 00YHAIOIINXCS YMEHUN:

UCIIOJIb30BAaTh MOHATHS: CUCTEMA OTCUETa, MaTepUajbHasl TOUKA, TPACKTOPHS,
OTHOCHTENFHOCTh ~ MEXaHWYEeCKOro  JABWXeHHs, jaedopmamus  (ympyras,
IUTaCTUYECKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U
NEePEerpy3KH, HEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TEJO, LEHTP TSHKECTH TBEPAOTO
TeNa, pPaBHOBECHE, MEXAHMYECKHWE KOJeOaHWs M BOJHBI, 3BYK, HHPPa3BYK U
yIIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OMU30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPBI MCITYCKAaHUs M TIOTJIOMICHHUS, albda-,
OeTa- ¥ raMMa-u3JIy4eHUs], U30TOIIbI, S/IEPHAsI SHEPTETUKA;

pasznuyath SIBICHUA (PAaBHOMEPHOE W HEPAaBHOMEPHOE NPSIMOJIMHENHOE
JBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABM)KEHHE, CBOOOAHOE MaJCHHE
TEJl, PABHOMEPHOE JBUKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJl, pEaKTUBHOE
JBUKEHHE, KojeOaTelbHOE ABI)KEHUE (3aTyXalolIie U BbIHYKICHHbIEC KoeOaHus),
pE30HaHC, BOJHOBOE  JBMXKECHHE, OTPaKEHUE  3BYKa, MPAMOJIMHEHHOE
pacnpocTpaHEHUE, OTPAKEHHWE U IIPEJIOMIIEHUE CBETa, IIOJHOE BHYTPEHHEE
OTpa’kKeHHE CBETA, Pa3JI0KEHNE OEIIOT0 CBETAa B CIIEKTP U CIOKEHUE CIEKTPATbHBIX
I[BETOB, JUCIEPCUS CBETa, ECTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HHKHOBEHHE
JMHEHYaTOTO CTIEeKTpa M3JIyYEHHUs) MO OMHMCAHUI0 MX XapaKTePHBIX CBOMCTB W Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (pU3MUecKoe SBICHHE,

pacrno3HaBaTh MPOSIBICHNE N3YYCHHBIX (DU3MUECKUX SBJICHUH B OKPYKAIOIIEM
mupe (B TOM uucie (pu3uUecKkue SBICHUS B MPHUPOJAC: MPHIMBBI U OTJIHBHI,
nBukeHre 1iaHeT COJHEYHOM CHUCTEMbl, PEaKTUBHOE JABM)KCHHE IKUBBIX
OpPraHHU3MOB, BOCIIPUSITUE 3BYKOB JKHUBOTHBIMH, 3E€MJIETPACEHHUE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 3X0, IIBETa TeJl, ONTUYECKUE SBJICHUS B MPUPOJE, OMOIOrHUECKOe
NeHCTBUE BUIAMMOIO, YIbTPaduOIETOBOTO M PEHTTEHOBCKOTO H3IY4YECHMH,
€CTECTBEHHbII pagUMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3yYeHUE TMPUPOAHBIX MHUHEPAJIOB, ICHCTBHE pPaJMOAKTUBHBIX H3Iy4eHHH Ha
OpPraHH3M 4YeJOBeKa), MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3ajadyy B Y4EOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

ONKCHIBaTh M3yYEHHBIC CBOWCTBA TN W (U3NUYECKUE SIBIICHHSI, HCIIOJB3YS
duznyeckne BENMWYMHBI (CPEAHAST W MTHOBEHHass CKOPOCTh Tela IMpH
HEPaBHOMEPHOM BW)XCHHH, YCKOPEHUE, MEePEMENICHNE, TTyTh, YII0Bas CKOPOCTh,
CHJIa TPEHHUSI, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOTHOTO MAaICHHSI, BEC
Tena, WMITYJIbC Tela, WMIYJIbC CHJIBI, MeXaHWdeckas padoTa W MOIIHOCTS,
NOTEHUUANbHAsI JHEPrus Tejla, MOIHATOrO HaJl IOBEPXHOCTHIO  3EMIIH,
NOTEHUUATIbHAS] SHEPrusi CHKATOM MPYKUHBI, KHUHETHYECKas HHEpPrusi, IOJHas
MEXaHUYECKasl YHEPIHsl, MEPUOJ U YacTOTa KoJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, MOKAa3aTeib IMPEIOMIICHUS CPEAbl), MpPU
ONKCAaHUU TPABUIBLHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJB3YEMBIX BEJIMYUH,
00O3HAUYeHUS W EOUHUIBl (U3MUECKUX BEJIMYHH, HAXOAUTH (HOPMYIIBI,



CBSI3BIBAIOIIME TAHHYIO (PU3UYECKYIO BETMYHUHY C APYTUMHU BEIUYUHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepUu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBIICHUS U MIPOLIECCHI, UCTIONb3YS
3aKOH COXpaHEHUs JHEPruM, 3aKOH BCEMHUPHOIO TITOTEHUS, MPUHIUI
CYIEPIIO3ULIUU CUJT, TPUHIUI OTHOCUTENbHOCTH ["anuines, 3akonbl HproToHa, 3aK0H
COXpaHEHHUS HUMITYJIbCA, 3aKOHbI OTPAXEHUS W TMPEJIOMJICHUS CBETa, 3aKOHBI
COXpaHEHUs 3apsI0BOI0 U MAacCOBOI0 YHCEN MPH SAEPHBIX PEAKIUAX, IPU ITOM
(dbopMyIMpOBaTh 3aKOH U 3aMMCHIBATH €M0 MAaTEMATHUYECKOE BBIPAKCHHUE;

OOBACHATH (PU3HUECKHE TMPOIECCH U CBOMCTBA TEJI, B TOM YHCIIEC U B KOHTEKCTE
CUTyalui MPAKTHKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MPUYUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 2—3 TOTUYECKUX I1aroB C
UCITOJIb30BaHUEM 2—3 U3YYEHHBIX CBOWCTBA (PU3UUECKUX SIBICHUN, (PU3NYECKHUX
3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a4a4uu (ONUparoIMecs Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJIB3Ys 3aKOHBI U OPMYJIbI, CBA3BIBAIOIINE (PU3NUECKHUE BEIMYUHBI: HA OCHOBE
aHaJln3a yCJIOBUS 3ajjaud 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIISATH HEJOCTAIOLIUE
WIN W30bITOYHBIE JaHHBIE, BHIOMpPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE IS
pelIeHUs], MPOBOAUTH pacu€Thl U OIEHUBATh PEATUCTHUYHOCTb IOJYyYEHHOTO
3Ha4YeHUs] PU3NYECKON BEIUUMHBI,

pacrno3HaBaTh POOJIEMbI, KOTOPbIE MOKHO PEUIUTh ITPH MOMOLIN (PU3UIECKUX
METOJIOB, HCIOJB3ysl ONHWCAHWE WCCIEIOBAaHUS, BBIACIATh MPOBEPSIEMOE
MPENOJIOKEHNE, OIICHUBATh MPABUIILHOCTD MOPSIKA MPOBEACHUS HCCIEIOBaHNU,
IIPOBONUTH BHIBOJIbI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOACHHIA 1 OTIBITOB;

IPOBOJUTDH OMBITHI 1O HAOMIOAEHUIO (DM3HUECKUX SBICHUN MIN (PU3NUECKUX
CBOMCTB Ten (M3yueHue BTOPOTO 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHS DHEPTUH,
3aBHCHUMOCThH TIepHoAa KOJeOaHUN MPYKUHHOTO MasTHHUKA OT MacChl Tpy3a U
KECTKOCTU TMPYXUHBI U HE3aBHUCUMOCTh OT aMIUIMTYAbl MalbIX KOJ€OaHUH,
OpSIMOJIMHEMHOE pachpOCTpaHEHUE CBETa, Pas3jioKeHHe OeJoro cBeTa B CIIEKTP,
U3y4EHHUE CBOMCTB M300pa)K€HHsI B IUIOCKOM 3€pKalie M CBOICTB HM300pa’KeHUs
npeaMeTa B coOMparoliei JInH3e, HaOJ0JeHUe CIUIOIIHBIX U IMHEHYaThIX CIIEKTPOB
U3ITyYEHUsI): CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 HW30BITOYHOTO Habopa
0o0Opy/lOBaHUs, OINHUCHIBATH XOJ OINBITa W €ro pe3yjbTaThl, (HOPMYIUPOBAThH
BBIBO/IbI;

IPOBOAUTH TPH HEOOXOIWMOCTH CEPHI0 TMPSMBIX H3MEPEHHUH, OMpeaesis
CpelHee 3HaueHHUE M3MEepsieMON BeJMYMHBI ((POKYCHOE pacCcTosiHUE coOuparomieit
JIMH3BI), 000CHOBBIBAThH BHIOOD CI1oc00a u3MepeHus (U3MEpPUTEILHOIO MPUoopa);

NPOBOJAWTH  HCCICAOBAHHWE  3aBHCHUMOCTEH  (U3WYECKUX  BEIUYUH  C
UCTIONb30BaHUEM TIPSMBIX H3MEpPEHUH (3aBUCUMOCTh TYTH OT BpPEMEHH TpHU
PaBHOYCKOPEHHOM JBI)KCHHM 0€3 HadalbHOW CKOPOCTH, TMEpHoAa KoJeOaHWid
MaTEeMaTHYECKOr0 MasiTHUKA OT JITMHBI HUTH, 3aBUCUMOCTH yTJjla OTPaKEHHUs CBETa
OT yIVla TajJCHUA M yrja TMpeJoMJeHHs OT yria MaJeHus): IUIaHUPOBATh
UCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PUKCUPOBATh PE3YJIbTAaTh
MOJyYEHHOW 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUAE TaOIUIl U TpaduKoOB,
IIPOBOUTD BBIBOJIBI 110 PE3YyJIbTaTaM HUCCIIEI0BAHUS;



IPOBOAUTH KOCBEHHBIE U3MEPEHMsI (PU3UUECKUX BETUUYHH (CPEeaHsIsI CKOPOCTh
U YCKOPEHHE Tella MPU PAaBHOYCKOPEHHOM JBUXKEHUHU, YCKOPEHHE CBOOOIHOTO
najieHus, >KECTKOCTh IPYKUHBI, KOADDUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHUUeCcKast
paboTa M MOIMHOCTb, YacTOTa M TMEPUOJl KOJeOaHUH MaTEeMaTUYeCKOro u
NPY>KUHHOTO MasiTHUKOB, ONTUYECKAas CUjla cOOMparolie JIMH3bI, pauOAKTUBHbIN
¢GboH): TUTAHMPOBATH H3MEPEHHs, COOMpaTh AIKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBITIOJIHATD U3MEPEHMUSI, CIEAYS MPEAJIOKEHHOM NHCTPYKIUH, BBIYUCIISTH 3HAUYCHUE
BEJIMYMHBl M AHAJIU3UPOBATh IIOJIYYEHHBIE PE3YJbTAaThl € YYETOM 3aJlaHHOM
IIOTPEIIHOCTH U3MEPEHNN;

co0I0IaTh MpaBuiIa TEXHUKU O€30MacHOCTH Mpu padoTe C J1abopaTOpHBIM
000pyIOBaHUEM;

paziuyaTh OCHOBHBIE MPU3HAKA HW3YYEHHBIX (U3HUECKUX MOJEIICH:
MaTepuaibHas TOUYKa, a0COIMIOTHO TBEPJOE TEI0, TOUEUHBIM UCTOUYHUK CBETA, Y4,
TOHKas JIMH34, IJIaHETapHAasi MOJENb ATOMa, HyKJIOHHAsI MOJIEb ATOMHOTO SI1pa;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB U TEXHUYECKUX
YCTPOMCTB C UCHOJB30BAaHUEM HX ONMUCAHUA (B TOM YHCIE: CIIUJIOMETP, AATUYUKU
IIOJIOXKEHUS, PACCTOSIHUS M YCKOPEHMs, pPAaKeTa, 3XOJIOT, OYKH, IEPHUCKOIL,
¢oToanmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucronb3ys 3HaHUS O CBOMCTBAX (PU3NUECKUX SIBJICHUM U HEOOXOANMbIE
¢uznyecKkrue 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXE€Mbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTENbHBIX IMPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB MpHU
pelieHN y4eOHO-IPAKTUYECKUX 3a/ay, ONTUYECKHE CXEMbl I MOCTPOEHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

IPUBOJNUTH NMPUMEPHI (HAXOAUTh UHPOPMALMIO O MpUMEpax) MPaKTUYECKOTrO
WCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HHU A1 OOECredeHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370POBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY’KAIOIIEH CPEE;

OCYILIECTBIATh TMOUCK UHPopManuu B HWHTepHETE, CaMOCTOSTEIHHO
bopMynupysl MOUCKOBBIM 3ampoC, HAXOAMUTH IYTH OINpPEAENIEHUS JOCTOBEPHOCTH
NOJyYeHHOW MH(pOpPMAIMM Ha OCHOBE MMEIOILMXCS 3HAaHUW U JTOMOJHUTEIbHBIX
VCTOYHHKOB;

UCIIOJIb30BaTh MpPHU BBHINOJHEHUH YYEOHBIX 3aJlaHUi HAYYHO-MOMYJSPHYIO
JUTEPATypy, CIpPAaBOYHBIE MaTepuaybl, pecypchl cetu VIHTepHeT, BianeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, NMpeoOpa3oBaHusi MH(DOpMALMU U3 OJHOU
3HAKOBOM CHUCTEMBI B IPYIYIO;

co3JaBaTh COOCTBEHHbIE NMUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMAIUU U3 HECKOJBKUX MCTOYHUKOB, MYOJIMYHO MPEICTABISATH PE3YJIbTAThI
IIPOEKTHOW HJIM UCCIENOBATEIbCKONW JEATEIBHOCTH, MPU 3TOM IPAMOTHO
WCITIOJIb30BATh M3YUYEHHBIN MOHSATUWHBIN anmapaT u3y4aemMoro pasfiena (GU3uKd u
COIPOBOX/IATh BBICTYIICHUE Mpe3eHTaluel ¢ y4ETOM OCOOCHHOCTEH ayIUTOpPHH
O0yJaroIIXCsl.



