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IMNOACHUTEJIBHASA 3AIINCKA

[Tporpamma o ¢u3nke Ha ypOBHE OCHOBHOTO 00111ero 00pa30BaHUs COCTABICHA Ha OCHOBE MOJIOKEHHI U TpeOOBaHUI
K pe3yibTaTaM OCBOCHHsI Ha 0230BOM ypOBHE OCHOBHOM 00pa3oBaTelbHOM porpaMmbl, ipenctabiieHHbX B PI'OC 000, a
Takke ¢ ydéroM (enepaibHOi paboueill mporpammbl BocniuTanus M KoHuenumu mnpenogaBaHusi yueOHOTO IpeaMeTa
«DusukKay.

CopepxaHue TmporpamMmbl 10 (U3MKE HANpaBIE€HO Ha (POPMUPOBAHME €CTECTBEHHOHAYYHOHM TI'PAMOTHOCTH
oOy4Jaronuxcst ¥ OpraHu3alo U3ydyeHus GU3NKU Ha JESITEIbHOCTHON OCHOBE. B mporpamMme mo (pu3uke y4uTHIBAIOTCS
BO3MOKHOCTH Yy4yeOHoro mnpeamera B peanuzanuu TpedoBanuii ®I'OC OOO K mniaHUpyeMbIM JIMYHOCTHBIM U
METaNpeAMETHBIM pe3yJIbTaTaM 00yUYEHHUs, a TAK)KE MEXKIPEIMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YUEOHBIX IIPEIMETOB Ha
YpOBHE OCHOBHOTO 00IIIer0 00pa30oBaHuUs.

[Iporpamma 1o (u3uke ycTaHaBIMBAET paclpeesieHne y4eOHOTro maTepuana Mo rojaMm oOydeHus (1Mo Kiaccam),
MpeaiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHHS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHSI IPEAMETHOTO COAECPKAHUS
U yu€Te BO3PACTHBIX 0COOEHHOCTEH 00yUarOImmnXCs.

[TporpamMmMa mo ¢usuke pa3paboTaHa ¢ LENbI0 OKa3aHUS METOAWYECKOM MOMOIIM YYMUTEII B CO3JIaHUU pabdouei
IpOrpaMMBbI 110 Y4eOHOMY MPEIMETY.

®du3rka SBISETCA CUCTEMOOOPA3YIOIIUM JIsl €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3MUYECKHE
3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHU, N3y4aeMbIX XUMHUEH, OMO0JIOTHEN, acTpOHOMUEHN U (pru3ndeckoi reorpaduei,
BHOCHT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEAOCTaBIsIeT HauboJjee siCHble 00pa3iibl IPUMEHEHUSI HAyYHOTO
METO/1a IO3HAHMSI, TO €CTh CII0C00A MOJIy4YEeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa u3 raaBHBIX 337a4 GU3MUECKOro 0Opa30BaHUs B CTPYKType 0011ero o0pa3oBaHUs COCTOUT B (POPMUPOBAHUU
€CTECTBEHHOHAYYHOM T'PaMOTHOCTH U UHTEpECA K HAyKe y 00yUaOIIHUXCS.

N3yuenue @uzuku Ha 0a30BOM ypOBHE TNPEANONaraeT OBJAJIEHUE CIEAYIONIMMU  KOMIETEHTHOCTSIMH,
XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTB!

. HAYYHO OOBSCHATD SBJICHUS;

. OLICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

. UHTEPIPETUPOBATH JAHHBIEC U UCII0JIb30BaTh HAYUHBIE JI0KA3aTEIbCTBA JIJIsl TOJIYYeHHS BHIBOJIOB.



[lenu u3yuyeHus (U3MKKM Ha ypOBHE OCHOBHOTO oOIIero obpa3zoBaHus ompezeseHbl B KoHuenmuu mnpenojpaBaHus
yueOHoro npenmera «®Pusnka» B 00pazoBaTeNbHbIX opraHuzauusax Poccuiickoit denepannu, peaan3yrommux OCHOBHBIE
o0uieo0pa3oBareabHble IPOrpaMMbl, yTBEpKAEHHOM pemeHneMm Kosermm MunucrepcTBa mpocBemieHus Poccuiickoit
®enepaunu (mpotokou ot 3 nexadps 2019 r. Ne [1K4BH).

Henan nzyyenus Gpuankm:

. npuoOpeTeHNe HHTEpeca U CTPEMJICHUS OO0Yy4aroUMXcs K HaydHOMY H3YYEHMIO TNPUPOIbI, Pa3BUTHE HX
MHTEJJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

. pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIe TO3HAHUA U (DOPMHUPOBAHHUE MCCIEAOBATEIHCKOTO OTHOIIECHUS K
OKPYXAIOILUM SIBJIICHUSIM;

. (opMHpOBaHHME HAy4YHOIO MHUPOBO33PEHHSI KaK pe3yJibTara H3yYEHHUS OCHOB CTPOCHHS MaTEpUH H
(yHIaMEHTaJIbHBIX 3aKOHOB (DM3UKH;

. (opMupoBaHuE TMpeACTaBIECHUN O POau (U3MKU JUIsl Pa3BUTUSL JIPYTMX €CTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOTH;

. pa3BUTHE MPECTABICHUN O BO3MOXKHBIX cepax Oyaymield mpoecCHOHATBHON AESITeNIbHOCTH, CBA3aHHOU C

(bU3HKOI, MOArOTOBKA K TallbHEUIIIEMY 00yYEHHUIO B 3TOM HaIlpaBJICHUHU.
JlocTikeHne ATUX 1ejeil mporpaMMbl 1Mo (GU3MKEe Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OOEcCTieUnBaECTCS
pEIIeHUEM CIETYIONUX 3a1a4:

. NpPHOOPETCHUE 3HAHWK O JWCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHWYECKHX, TEIUIOBBIX, JJIEKTPUUYCCKHUX,
MarHUTHBIX ¥ KBAHTOBBIX SIBJICHUSX;

. MpUOOpETEHUE YMEHUH OMUCHIBATH M OOBSICHATH (PU3UUECKUE SIBJICHUS C UCTIOIH30BAHUEM TIOTYICHHBIX 3HAHUH;

. OCBOCHHE METOJIOB PEIICHHs] TPOCTEHINX PacYETHBIX 3a/lad C HUCIOJIb30BAaHUEM (DU3UYECKUX MOJIETICH,
TBOPYECKHUX U MPAKTUKOOPUCHTUPOBAHHBIX 3a/1a4;

. pa3BUTHEC yMEHUH HAOMIOJaTh TNPUPOIHBIC SBJICHHUS W BBIMOJIHATH OIBITHI, JAOOpAaTOpHBIE pPadOTHI W
AKCIIEPUMEHTAIbHBIC UCCIIEIOBAHMS C UCIIOJIb30BAHUEM U3MEPHUTEIbHBIX TPUOOPOB;

. OCBOCHHE PUEMOB padOTHI ¢ HHPOPMAITHEH (PU3MIECKOTO COIEPIKAHMS, BKITIOUast HH(POPMAIIUIO O COBPEMEHHBIX

JOCTHKEHUSIX (PU3UKH, aHATIN3 U KPUTUYECKOE OIICHUBaHUE WH(OpMALINH;



. 3HaKOMCTBO €O cdepamu TpoPeCCHOHATBHON EATEIHHOCTH, CBA3aHHBIMU C (DPU3MKOW, W COBpEMEHHBIMU
TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKCHHSIX (PU3MUECKON HAYKH.

Ha u3ydenue pusuku (6a30BbI YPOBEHB) HA YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHus OTBOAUTCS 238 yacos: B 7
Kiacce — 68 yacoB (2 yaca B Hezelo), B 8 kinacce — 68 yacoB (2 yaca B Heeno), B 9 kinacce — 102 yaca (3 yaca B HEJIEINIO).

[Ipennaraemeiii B mporpamme 1o (U3MKe NEepeueHb Ja0OpaTOPHBIX PAOOT M OMBITOB HOCUT PEKOMEHIATEIbHBIN
XapaKkTep, YUUTEIb JeNaeT BbIOOp MPOBEACHUS 1a00paTOPHBIX PabOT U OMBITOB C YUYETOM UHAUBUIYAIbHBIX OCOOEHHOCTEM

oOy4Jaronuxcsi, CrrucKa 3KCIEPUMEHTAIBHBIX 33/IaHHM, MIPEAJIaraeMbIX B paMKax OCHOBHOI'O TOCYJApCTBEHHOIO K3aMEHa
1o (pu3HKe.

COJEPXAHUE OBYUYEHUA

7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAOIIEro MUpa.

®dusuka — Hayka O npupoje. SBneHus npupoibl. PU3NUECKUE SIBICHUS: MEXAHUYECKUE, TEIJIOBBIC, SJIEKTPUUYECKUE,
MarHuTHbIE, CBETOBBIC, 3BYKOBBIE.

dusnueckue BenmmuuHBL. M3mepenue dusnueckux BeanmuuH. Dusndueckue mpuOophl. IlorpentHocTs uM3MEpeHUi.
MexyHapoiHasi CUCTEMA €IUHHII.

Kak ¢usuka u qpyrue ecTecTBEHHbIE HAYKH U3y4aloT Mpupoay. EcTecTBeHHOHayUHbINM METO/] O3HAHUS: HaOJI0ICHUE,
MOCTAaHOBKA HAYYHOTO BOMPOCA, BBIIBHKEHUE THUIIOTE3, SKCIIEPUMEHT IO MIPOBEPKE TUIOTE3, 00BsICHEHHE HAOII0AaeMOTO
spienus. Onrcanue GU3NIECKUX SBJICHUN C TTOMOIIBIO MOJIETICH.

Hemoncmpauuu.
1. MexaHnueckue, TEII0BbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBIICHHUS.
2. dusndeckre nMpuOOPsl U MPOIEAypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM U ITU(POBBIM ITPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.
1. Omnpenenenue MEHbI IETICHUS MIKAIbl U3MEPUTEITHLHOTO TTprOOpa.



N3mepenue paccTostHui.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

OnpeneneHue pa3MepoB MaJbIX TEl.

N3mepenue temrieparypbl Py MOMOIIH KUAKOCTHOTO TEPMOMETPA U JJATUUKA TEMIIEPATYPHI.

HpOBCI{CHI/Ie HCCIICAOBAHUS 110 ITPOBCPKE TUITIOTE3bI: JaJIbHOCTDH noJji€ra [IapvKa, IIymecHHOI0 rOpu30HTAJIbHO,
TCEM 60J'II>HIG, yeM OOJIbIIIE BHICOTA ITyCKa.

Pasznen 2. IlepBoHavaibHbIe CBEJCHUS 0 CTPOCHNH BeleCTBA.

Ctpoenue BenecTBa: aToMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEUIECTBA.

JIBmxeHnne yactul] BemiecTBa. CBsA3b CKOPOCTH JIBHUKEHHS YACTHUI[ C TEMIIEpAaTypor. BpOyHOBCKOE JBUXKEHHUE,
muddysus. BzaumoaeiicTBre 4acTUI] BEIECTBA: IPUTSIKEHUE U OTTATKUBAHUE.

ArperatHble COCTOSIHHS BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPIBIX (KPUCTALIMYECKUX) Tel. B3auMocBsa3b

MCIKIY CBOMCTBaMU BCHICCTB B PA3HBIX aI'PCTrdaTHBIX COCTOSHHAX U UX ATOMHOMOJICKYJIIPHBIM CTPOCHUCM. OcobenHoCcTH
arperaTHbIX COCTOSIHUH BOABI.

I L

Jemoncmpauuu.

1. Hab6nronenue 6poyHOBCKOTO JIBHKECHHUSI.

2. Ha6nronenue nuddysun.

3. Ha6nronenue siBneHuit, O0bSACHAIOMUXCS TPUTSHKECHUEM HIIM OTTAIKUBAHUEM YaCTHI] BEIIECTRA.
Jlabopamopuvie pabomul u onvimaol.

1. OrneHka quaMeTpa aToMa METOJIOM PSZIOB (C UCTIONIb30BaHUEM (hoTorpaduii).

2. OnbITHI IO HAOTIOICHUIO TETIOBOTO PACITUPEHUS Ta30B.

3. OnbITH IO OOHAPYKEHUIO TEUCTBUS CHII MOJICKYJIIPHOTO TIPUTSHKCHHUS.

Paznen 3. /IBukeHue u B3auMoAeicTBHE TeJl.

Mexannueckoe IBHKeHUE. PaBHOMepHOe M HepaBHOMEpPHOe ABWkKEHHE. CkopocTb. CpemHsiss CKOPOCTh IpU
HEPABHOMEPHOM JBMKEHUU. Pacy€T MyTH M BpEMEHU ABUKCHUS.

SBnenue nHepuuu. 3aKOH MHEPLMH. B3auMoaeiicTBue Ten Kak NpUYrHAa U3MEHEHUsI CKOPOCTH JBMKEHUs Tel. Macca
KaK Mepa HHEpTHOCTH Teua. [moTHOCTh BemecTBa. CBA3b INIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BEMA BEILIECTBA.



Cuna kak XapakTepucTuka B3aumojeihcTBusa Ten. Cuna ynpyroct M 3akoH ['yka. M3mMepeHue Cuibl ¢ MOMOIIbIO
JTWHAMOMETpa. SIBJeHHE TIATOTEHUA M cuia TsokecTd. Cuia TSKECTH Ha ApYyrux IuiaHetax. Bec Ttena. HeBecoMmocTs.
CioxxeHue cuil, HalpaBJICHHBIX 110 OAHOM NpsmMoi. PaBHonelcTByomas cui. Cuna TpeHus. TpeHrue CKOJbKEHUS U TPEHUE
1okos. TpeHue B IpUpOJie U TEXHUKE.

Jemoncmpayuu.

1
2
3
4.
5
6

HabitoieHne MexaHu4eckoro JBUKEHMs Tea.

N3mepenne CKOpOCTH NPSIMOJIMHENHOTO ABUKECHUS.
HaGnronenue siBneHus: MHEPIUU.

HaGnrogenue n3MeHeHnsi CKOPOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHUE Macc MO B3aUMOAECHCTBUIO TE.

CrnoxeHue CHJl, HalPaBJICHHBIX 110 OJHOM IIPSIMOM.

Jlabopamopuvie pabomul u onvimel.

1.

Ornpenenenrue CKOPOCTH PABHOMEPHOTO JBMKEHHUS (IIapyKa B 5KUAKOCTH, MOJACIH JIEKTPUUECKOTO aBTOMOOUJIS

1 TaK jJajuee).

2
3.
4

5.

Omnpenenenre cpenHe CKOPOCTH CKOJIbKEHUS OpycKa WK IIapuKa M0 HAaKJIOHHOM TMIIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPAOTO TENA.

OnbITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSDKEHUS (eopMaiium) npy>KHUHbI OT MPUIT0KEHHON CHJTBI.
OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHWJIbI TPEHUS CKOJBXKEHHMSI OT Beca Tella M XapakTepa

COIIPUKACAIOLINXCS TIOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl yMEHbILICHUS U YBeNTMYeHUs 1aBieHus. [laBienne raza. 3aBUCHUMOCTb JIaBJICHHs ra3a OT 00bEMa,
Temnepartypsl. [lepenada naBneHust TBEpABIMU TEIAMH, )KUIKOCTIMU U razaMu. 3akoH [lackans. [[HeBMaTHyeckue MalivHbl.
3aBUCHMOCTbH JIaBIICHUS KUIKOCTH OT rryouHsl. ['mapocratndyeckuit mapagokce. CooOmraromuecs cocyabl. [ uapaBnmdeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atrmochepHoe namieHue. [IpuuuHBI CyliecTBOBaHUS BO3AYIIHON 0Oosouku 3emun. OmbIT
Toppuuennu. U3mepenue armocepHOro naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUS OT BHICOTHI HaJl yPOBHEM MODSL.
[TpuGops! ans u3MepeHust aTMoc(hepHOTo 1aBICHHUS.



JleficTBUE KUIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Teslo. BelTankuBaromias (apxumenaoBa) cuiaa. 3aKkoH Apxumesa.
[LraBanue Ten. BoznyxomnaBaHue.

Hemoncmpauuu.

1. 3aBUCUMOCTH JAAaBJIEHUA ra3a OT TeMIepaTyphl.

2. [lepenaua naBiieHUs )KUIKOCTHIO U Ta30M.

3. Coobmraromuecs: CoOCy/Ibl.

4. ['mppaBnuueckui npecc.

5. [IposiBienue necTBust aTMochEepHOTO JABJICHHUS.

6. 3aBUCUMOCTD BBITAJIKUBAIONICH CHIIBI OT 00bEMa MOTPYKEHHOM YaCTH Teja U TNIOTHOCTHU KUJKOCTH.

7. PaBeHCTBO BHITATKUBAIOUIEH CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

8. YcnoBue miaBaHus TEJ: TUIABAHUE WM MOTPYKEHUE TEJI B 3aBUCUMOCTH OT COOTHOIIEHMS TNIOTHOCTEH Tejia U
JKUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.
4.

HccnenoBanue 3aBUCUMOCTHU Beca Tejla B BOJE OT 00bEMA MOTPYKEHHOU B )KUIAKOCTh YaCTH TeJa.
OrnpeneneHre BHITATIKUBAIOIIEH CUIIbL, JEUCTBYIONIEH HA TEJO, MOTPYKEHHOE B )KUAKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAUIKUBAIOIIECH CHIIBI, ICHCTBYIOIIECH HA TEJIO B )KUAKOCTH, OT MacChl TEA.
OnpITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKMBAIOIICH CHUJIBbI, JICUCTBYIOIIEH Ha TEJO B >KUIKOCTH, OT

00bEMa OTPYKEHHOMN B KUJIKOCTh YaCTH T€JIa U OT IIJIOTHOCTH >KUJIKOCTH.

5.

KoHcTpynpoBanue apeomeTpa Wi KOHCTPYMPOBAHUE JIOAKH U ONPEEIIEHUE €€ IPy3010IbEMHOCTH.

Pa3znea 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MeXaHU3MBI: pbIuar, 0JIOK, HaKJIOHHAs TJIOCKOCTh. I[IpaBuiio paBHOBecusi pbryara. [IpumeHenue mpaBuiia
paBHOBecHs pbIyara K 0J10ky. «3os0Toe npaBuiion Mexanuku. KIT/[ mpocTeix Mexanu3MoB. [IpocTbie MexaHU3MBbI B OBITY U

TCXHUKE.

Mexanunueckasa sHeprus. KuHerndeckas M NOTeHUMalbHasi SHeprus. lIpeBpaiieHue OJHOro BHJIA MEXAHUYECKOU
SHEPruu B JpYyroi. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.
Hemoncmpauyuu.



1. [Ipumepsbl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenre pabOTHI CUIIbI TPEHUS IPU PABHOMEPHOM JIBH)KEHUU TeJla TI0 TOPU30HTAIbHON TOBEPXHOCTH.
2. HccenenoBanue ycioBril paBHOBECHS pblyara.

3. N3mepenne KII/] HakKIOHHON ITOCKOCTH.

4. N3ydenne 3aKkoHa COXpaHEHHs] MEXaHUYECKOU DHEPTUU.

8 KUIACC

Pa3zneu 6. TenuioBbie siBJICHUA.

OCHOBHBIE TNOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHUs BellecTBa. Macca M pa3Mepbl aTOMOB U
MOJIEKYJI. OTIBITHI, HOATBEPKAAOIINE OCHOBHBIE MOJIOKEHNS MOJIEKYJSIPHOKUHETHYECKOM TEOPHUH.

Mopnenu TBEPAOro, >KUAKOrO M Tra3000pa3HOro COCTOSHMM BemiecTBa. Kpucrammueckue M amopdHble Tena.
OOBbsicHEHUE CBOMCTB Tra3oB, KUIKOCTEH W TBEPABIX TEI HA OCHOBE MMOJOXEHUN MOJIEKYJISAPHO-KUHETHUYECKOW TEOPHH.
CmaumBaHKe U KamWUISIPHBIE SIBJICHUS. TemIoBoe pacliupeHne U CKaThe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO ABMXKEHUS dacTull. BHyTpeHHss sHeprus. CrnocoObl
MU3MEHEHUsl BHYTPEHHEH SHEpruu: Terionepesadya U coBepllieHue padoTbl. Buawl Temsonepenayu: TEMIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyYCHUE.

KonuvectBo TemioThl. YaenbHas TEIUVIOEMKOCTh BelIECTBA. TermIooOMEH M TEMIOBOE pPaBHOBECHE. Y paBHEHHE
TerioBoro Oananca. [lmaBneHume W OTBepAcBaHWE KPUCTALIMYECKUX BEIIECTB. YIeNbHAs TEIUIOTA TUTABJICHMUS.
[TapooOpazoBanne u koHaeHcanusa. VMcnapenwe. Kumenwe. VYpaenpHas Temaora mnapooOpa3oBaHUs. 3aBHUCHUMOCTH
TEMIIepaTypbl KUIIEHUSI OT aTMOC(EPHOTO AaBICHHUS.

BnaxHocTs BO3ayXa.

DHeprus TOIUIMBaA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuntumner paboTs! TermoBsix nauraresncit KI1/1 rermmoBoro npurarens. TenmoBbie ABUTATENN U 3aIUTa OKPY>KAIOIICH
cpensl.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpauuu.
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13.

Habitoienue OpoyHOBCKOTO JIBUKEHUSI.

Habmonenune nuddysumn.

Hab6itoieHue siBieHni cMaulBaHUs U KalWJUISIPHBIX SIBJICHUM.
Habmoienue TermnoBoro pacumpeHust Ted.

W3meHeHue naBieHys ra3a npyu M3MEHEHUH 00bEMa U HAarpEBAHUH WJTU OXJIaXKICHUU.
IIpaBuna u3MepeHus TeMIIepaTyphl.

Buns! Teruionepenayn.

OxJta>kieHue npyu COBEPIIEHUH padOTBhI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMHU CUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
Habumtoienue kuneHus.

HabintoieHne nocTostHCTBa TeMIEpaTyphl MPU TJIABJICHUH.
Mojenu TemIOBBIX JIBUTATEICH.

Jlabopamopuwie pabomul u onvimaol.

1 OnbITH IO OOHAPYKEHUIO IEUCTBUS CHIT MOJICKYJISIPHOTO TPUTSKCHMUS.

2 OnbITI O BRIPAILIMBAHUIO KPUCTAJJIIOB TOBAPEHHOM COJIM WIIA caxapa.

3. OnbITH IO HAOIOJICHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TElL.

4 Onpenenenue gaBjaeHUs BO3yXa B Oa/sIOHE IINPULIA.

5 OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3/IyXa OT €ro 00bEMa U HArpEeBaHUS UITH OXJIAXKICHUS.

6. [IpoBepka THMOTE3bI JTUHEHHOW 3aBUCHUMOCTU JUIMHBI CTOJIOMKA >KUJKOCTH B TEPMOMETPUUECKOU TPyOKe OT
TEMIIEPaTypHI.

7. HaOmronenue nsMeHeHrsi BHyTPEHHEN SHEPTHUM Tela B pe3yJsibTaTe Terionepeaay ¥ padboThl BHEITHUX CHUIIL.

8. UccnenoBanue siBjieHUs TEIIIOOOMEHA MPY CMEIIMBAHUU XOJIOJTHON U TOpsiueid BOJIBI.

9. OnpeneneHre KOJIMYECTBA TEIJIOTHI, MOJYYEHHOIO BOJOW MpPU TEIVIOOOMEHE C HAarpeThiM METaUTMYECKUM
HWIHHAPOM.

10.  OmnpexaeneHue yeabHOU TEMIOEMKOCTH BELIECTBA.

11.  HMccnepgoBaHue mnpouecca UCIapeHHusl.



12.  OnpezneneHue OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.

13.  OmnpezaeneHue ynelIbHOW TEIIOTHI TUIABJIEHUS JIb/A.

Paznen 7. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Teia. J[Ba poaa 3IeKTpUYECKHX 3apsaoB. B3aumopeiicTBue 3apsikeHHbIX Ted. 3akoH Kynona
(3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS 3apSKCHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSTHUS MEXTY TEIaMU).

Onextpudeckoe nosie. HanmpsxE€HHOCTH 35IeKTpudecKkoro nojs. [IpuHIun cyneprno3uiuy 3JIeKTPUYECKUX TMojen (Ha
Ka4€CTBEHHOM YPOBHE).

Hocuremn smeKTpydecKuX 3apsAaoB. OJIEMEHTApHBIN diekTpudeckui 3apsan. Crtpoenume aroma. [IpoBogHWKM H
IUDJIEKTPUKHU. 3AKOH COXPAHEHUS JIEKTPUYECKOTO 3apsaa.

DJIEKTPUYECKUIM TOK. Y CIIOBUSA CYUIECTBOBAHUS JJIEKTPUUYECKOTO TOKA. MCTOYHMKM MOCTOSHHOTO TOKa. JlehcTBus
AIEKTPUUECKOTO TOKA (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B )KHIKOCTSIX U Ta3ax.

Onektpuueckas uenb. Cuna ToKa. DJeKTpudeckoe HampsbkeHre. CONnpoTHBICHUE MPOBOAHUKA. Y AEIBHOE
CONPOTHBJIEHUE BellecTBa. 3akoH OMa Jiist yuactka nend. [locienosarenbHoe u mapamienbHOE COEIUHEHNE ITPOBOIHUKOB.

Pabota m MomIHOCTH 3JIeKTpUYecKOro Toka. 3akoH JDxoyns—JleHnma. DOneKkTpuueckue Lend M NOTpeOuTenH
ANEKTpUUECKOM sHeprun B ObITy. KopoTkoe 3ambikaHue.

[TocTosiHHBIE MarHUTHl. B3anMoielicTBUE TOCTOSTHHBIX MarHUTOB. MaruutHoe noJsie. MarHuTHoe noje 3eMJIM U €ro
3Ha4YeHUE 1S )kU3HU Ha 3emiie. OnbIT Dpcerena. MarHuTHOE 1oJie 3JIeKTPUIecKoro Toka. [[puMeHeHre 3J1eKTpOMarHuToB B
TeXHHUKE. [[eiCTBHME MAarHMTHOrO MOJISi HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTAaTENb MOCTOAHHOTO TOKa. Mcronb3oBanue
AJIEKTPOJIBUTATEIIEN B TEXHUUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omnswitel @apanes. SBnenue snekrpoMarauTHON nHAyKud. [IpaBuio Jlenna. Dnexkrporenepatop. CriocoObl MOTydeHUS
ANEKTPUUECKON SHEPTHH. DJIEKTPOCTAHIIMN HA BO30OHOBIIIEMBIX NICTOUYHUKAX YHEPTHUU.

Hemoncmpayuu.

1. DIIeKTpU3aLUs TEJl.

2 JIBa poaa 3JIEKTPUYECKUX 3apsII0OB U B3AUMOJICHCTBUE 3aPSKEHHBIX TEI.

3 Y CTpONCTBO M AEUCTBUE IIEKTPOCKOIIA.

4. DJIeKTpOoCTaTUUEeCKast HHAYKIHUS.

5 3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.



25.

[IpOoBOAHUKY U JUAJIEKTPUKH.

MoenupoBaHre CUJIOBBIX JIMHUN SJIEKTPUUYECKOTO TOJIA.

M cTOYHUKH ITOCTOSIHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

DJIIEKTPUYECKUM TOK B 5KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenune cuibl Toka aMIepMETPOM.

N3mMepenne 37eKTpuyecKOoro HapsKeHUsT BOJIbTMETPOM.

Peocrar u marasuH CONpOTUBIIECHUN.

BzaumojeiicTBre MOCTOSHHBIX MAarHUTOB.

MoaenupoBaHHEe HEBO3MOKHOCTH PA3JICIICHUS TTOJIFOCOB MArHUTA.
MoaenupoBaHHe MArHUTHBIX MOJIEN MOCTOSSHHBIX MAarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1oJjie Toka. DJICKTPOMArHHuT.

JlericTBME MarHUTHOTO TI0JIA HA MMPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEN TOCTOSTHHOTO TOKA.

HccnenoBanue siBIICHUA 3JIEKTPOMAarHUTHOW MHIYKIIUH.

OmnebiTel @apanes.

3aBUCUMOCTH HaIPABJICHUS MHIYKIIMOHHOTO TOKA OT YCIOBHUI €r0o BO3SHUKHOBEHMUSI.
DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopusie pabomel u onvimel.

1.

2
3
4.
5

OnpIThl IO HAOTIOEHUIO SJIEKTPU3ALMH T UHAYKIIMEH U MPU COMPUKOCHOBEHHH.
HccnenoBanue necTBUS 3JIEKTPUUECKOTO MO HA MPOBOJAHUKHU U AUDIICKTPUKH.
COopka 1 npoBepka padbOThI JIEKTPUYECKON LIEMU OCTOSHHOTO TOKA.

N3mepenne U peryaupoBaHue CHIIbI TOKA.

N3mepenne U peryaupoBaHue HAMPSKEHUS.



6.

HCCJ’IGI{OB&HI/IG 3aBUCHUMOCTH CHJIBI TOKa, HAYHICTO 4YCpPC3 PC3UCTOP, OT COIIPOTHUBIICHHUA PC3UCTOpPA H

HAIIPSKCHUA Ha PE3UCTOPC.

7.

OHLITI)I, ACMOHCTPUPYHOIIHUC 3aBUCHUMOCTDb J3JICKTPUYCCKOI'O COIIPOTHBJIICHHA IIPOBOJAHHMKA OT €TI0 OJIMHBI,

mIomanay mornepeyYHoro CCUYCHUA 1 MaTcpualia.

8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

[IpoBepka npaBuIIa CI0KEHHS HANPSYKEHU MIPU MOCIEA0BATEIIbHOM COETMHEHHUH JIBYX PE3HCTOPOB.

IIpoBepka npaBuiIa JUIsi CUIIBI TOKA MPHU MapajuIeIbHOM COEIUHEHUN PE3UCTOPOB.

Omnpenenenne pabOTHI 2IEKTPUUIECKOIO TOKA, UIYILEr0 Yepe3 Pe3UCTop.

OnpeneneHre MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTY CUJIBI TOKA, MAYIIETO Yepe3 JIAMIIOUKY, OT HAIPSDKEHMS Ha HEM.

Onpenenenne KII/I HarpeBaTens.

HccenenoBanue MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSIHHBIX MArHUTOB.

N3ydyeHre MarHUTHOTO TOJISl MOCTOSIHHBIX MarHUTOB MPU UX OOBbEIMHEHUH U Pa3/IeJICHUN.

HccnenoBanne nercTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI B3AMMOJEHCTBUS KATYIIKH C TOKOM M MarHuTa OT CUJIbI TOKA U

HaIIPABJICHUS TOKA B KaTYILKE.

18.
19.
20.
21.

N3ydyeHne nencTBus MarHuTHOTO TI0JIS1 HA IIPOBOJHUK C TOKOM.

KoHctpynpoBanue u uzydeHue padoThl JIEKTPOIBUTATEINS.

Nzmepenue KIIJI anekTpoaBUrareibHONM yCTAaHOBKH.

OnbIThl IO HUCCIEAOBAHUIO SIBJICHUA AJIEKTPOMArHUTHOW WHIYKIMU: WCCIIEAOBAHME W3MEHEHUM 3HAYEHUS U

HaIlpaBJIEHUS UHAYKIMOHHOTO TOKA.
9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanudeckoe nBmxeHHe. MarepuanbHas Touka. CucreMa oTcu€ra. OTHOCUTENBHOCTh MEXaHUYECKOIO JIBHIKECHHUS.
PaBHOMepHOE npsiMonMHeENHOE BM>KeHHe. HepaBHOMepHOE npsiMonHeitHOe aBrKeHre. CpeqHsss 1 MTHOBEHHasi CKOPOCTh
Tesa PYU HEPAaBHOMEPHOM JIBUYKEHUU.

Yckopenue. PaBHoyckopeHHOE npsiMosIHElHOe JBrxkeHne. CBoOoHOoe najgenue. OneiTel [anumnes.



PaBHOMepHOE JnBIXKEHHME MO OKpyxHOCTH. Ilepuon u wyactora oOpaiuenus. JluHeiHass W yrjoBas CKOPOCTH.
L{eHTpOCTpEMUTENIBHOE YCKOPEHHUE.

ITepsoiii 3akoH HetoTtoHa. Bropon 3akoH HeroTrona. Tperuit 3akoH HeroToHa. [IpuHIMN Cynepno3uyu Cull.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Chila TPEHUS CKOJIbKEHHMSI, CHJIa TPEHUSI IOKOSI, IPYTUe BUbI TPEHUS.

Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOHOTO MajieHus. JBrkeHue miuaneT Bokpyr CoJiHua.
IlepBas kocMHuuecKas CKOpOCThb. HeBECOMOCTE U IEpErpys3KH.

PaBHOBecue marepualibHON TOYKH. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOIrO Tejla C 3aKPEIUIEHHOM OChIO
BpateHus. MomeHT cuibl. LleHTp TsokecT.

Nmnynec Tena. 3menenne umitynsca. MIMITybc cuibl. 3aKOH COXpaHEHUS UMITYJIbCa. PEakTHBHOE IBUKEHUE.

Mexanudeckass pabora W MOIIHOCTb. PaboTa CHJI TSDKECTH, YNPYrocTd, TpeHus. CBs3b SHEPrUH M PabOTHI.
IloreHnmManbHas 3HEPryUs Tea, MOJHATONO HAaJa ITOBEPXHOCTHIO 3eMiM. [loTeHiuanbHas JHEpPrus CKATOW IPYKUHBI.
Kunernueckas sHeprus. Teopema 0 KWHETUUECKON YHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHUU.

Jemoncmpayuu.

1 Habnronenne MexaHuuecKoro JIBH>KEHHSI TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2 CpaBHeHHME ITyTEH U TPACKTOPUIM ABUKEHUS OJTHOTO U TOTO K€ T€Jla OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

3. N3mepenre CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHUS.

4 HccenenoBanne npu3HaKkoOB PaBHOYCKOPEHHOI'O IBUKEHUS.

5 HaGnronenue nBuXKeHUs Tela Mo OKPYKHOCTH.

6. Habnronenue MexaHU4eCcKuX SIBJICHUM, MPOUCXOASIIUX B cucTeMe oTcuéra «Tenexka» npu e€ paBHOMEPHOM U
YCKOPEHHOM JIB>KEHUU OTHOCHUTEIILHO KaOuHeTa (hU3HKH.

7. 3aBUCUMOCTb YCKOPEHHS T€Jla OT MacChl TeJla U ACHCTBYIOIEH HA HETO CUIIBI.

8. HaGnronenue paBeHcTBa CUIT IPU B3aUMOJICHCTBUM TEII.

9. N3MeneHue Beca Tena Ipyu yCKOPEHHOM JIBUKECHUHU.

10.  Ilepemava mMmmysbca Ipy B3aUMOACHCTBUU TE.

11.  IIpeoOpa3zoBaHus 3HEPTUU NPU B3aUMOJACHCTBUU TEIL.

12.  CoxpaHeHHE UMITYJbCa IIPU HEYIIPYTOM B3aUMOICHCTBHH.

13.  CoxpaHeHME UMITYJIbCA IPU A0COIIOTHO YIIPYTrOM B3aUMOJICHCTBUU.



14.
15.
16.

Ha6J'IIOI[CHHe PCAKTUBHOT'O ABHIKCHU .
CoxpaHeHHe MEXaHUYECKOU OHCPI'UHU IIpU CBO6OI[HOM IHaJaCHUH.
CoxpaHeHHe MEXaHUYECKOU OHCPI'UHU IIPpU ABUIKCHUU TCJIA 10 I[CﬁCTBPIGM IMPY>KHUHBI.

Jlabopamopuvie pabomul u onvimaul.

1
2
3.
4

5.

KoncTtpynpoBanue TpakTa [uisi pa3roHa U JAIBHENIIETO PABHOMEPHOTO IBUKEHUS [IAPUKA WM TEJIEKKU.
Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUSI OpycKa WK ABMXKEHUS IapHUKa 110 HAKJIOHHOM MJIOCKOCTH.
OnpeneneHne yCKOpEHHs Tela IPU PABHOYCKOPEHHOM JIBHYKEHUU 110 HAKIIOHHOM ITUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTY ITyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM JIBUKEHUU 0€3 HaYaJIbHOM CKOPOCTH.
[IpoBepka runoTe3bl: €U NPy PABHOYCKOPEHHOM JIBM)KEHUU 0€3 HaYaJIbHOW CKOPOCTH ITyTH OTHOCSITCS KaK psJl

HEUYETHBIX YHUCLCJI, TO COOTBCTCTBYIOIINEC ITPOMCIKYTKH BPECMCHU OJJMHAKOBBLI.

6.
7.
8.
9.

10.
OJIOKOB.
11.

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHMUSL.

Omnpenenenre ko uIeHTa TPEHUS CKOTBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenre pabOTHI CHIIBI TPEHUS IPH PABHOMEPHOM JIBIKEHUH Tella TI0 TOPU30HTATBHOM MOBEPXHOCTH.
Omnpenenenue pabOThl CUIIBI YIIPYTOCTH MPHU NOIBEME TPy3a C UCIOIb30BAaHUEM HETOABUKHOTO U MOJIBUKHOTO

N3ydenne 3aKkoHa COXpaHEHHS SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUS U BOJIHBI.

KonebarensHoe nBmkeHne. OCHOBHbBIC XapaKTEPUCTUKU KOJICOAHUI: TIEpHO/I, 4acTOTa, aMILUIUTyAa. MaTeMaTu4ecKuid
Y IPYKUHHBIN MasTHUKA. [IpeBparienne sHeprun npu KojaedaTeTbHOM JBUKCHUH.

3aryxatomue KosneOanus. Beinyxnennbie konebanusa. Pesonanc. Mexannueckue BoJiHBI. CBOMCTBA MEXaHHMYECKHUX
BOJIH. [IpomosibHbIE M momepeyHble BOJHBI. J[JIMHA BOJHBI U CKOPOCTh €€ pacmpocTpaHeHHs. MeXxaHWYeCKHUE BOJIHBI B
TBEPIIOM TEJIE, CENCMUYECKUE BOJIHBI.

3Byk. ' poMKOCTB 3ByKa 1 BbIcOTa TOHA. OTpaxkeHue 3Byka. MHdpa3Byk u yabTpas3ByK.
Jemoncmpayuu.

1.
2.

Habmonenue xonebanuii Tei nmoa JeHCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
HabutoieHue xosiebanuii rpy3a Ha HUTH U Ha IPYKUHE.



3 Hab6nronenue BoIHYKIEHHBIX KOJIEOaHHI U pe30HaHca.

4. PacnipocTpanenue npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).

5 Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

6. AKyCTHYECKHU PE30OHAHC.

Jlabopamopuvie pabomul u onvimaul.

1 Omnpenenenre 4acTOThI U MEpro/Ia KoJIeOaHUN MaTEMAaTHYECKOTO MasTHUKA.

2 Omnpenenenre 4acTOThI U Meproia KoJIeOaHUN MPYKUHHOTO MasiTHUKA.

3. HccnegoBanue 3aBUCUMOCTH NIEPHOJIA KOJIEOAHHM MOJBEIIEHHOTO K HUTHU T'py3a OT JIJIMHBI HUTH.
4 HccnenoBanue 3aBUCUMOCTH NIEPHOJIA KOJIEOAHHUM MPYKMHHOTO MAsITHUKA OT MAacChl Ipy3a.

5 [IpoBepka HE3aBUCUMOCTH MEPUOIa KOJeOaHUI Tpy3a, MOJIBEIIEHHOIO K HUTH, OT MacChl rpy3a.

6. OnbITHI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTh IMEpHO/a KOJeOaHUW MPY>KMHHOTO MasTHUKA OT MAacChl Tpy3a H
KECTKOCTU NPYKUHBI.
7. N3mepenne yckopeHusi CBOOOTHOTO MaJeHUSI.

Paszgea 10. DiaeKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  JJEKTPOMarHuTHble BOJHBL.  CBoMcTBa  3JeKTpoMarHUTHBIX  BosH. [llkana
AJEKTPOMArHUTHBIX BOJIH. VICTIOJIb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DnekTpoMarHuTHast npupoja ceeta. CKopocTh cBeTa. BoaHOBEIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBrbIE CBOMCTBA CBETA.

Jlabopamopuvie pabomel u onvimel.

1. N3ydeHune CBONCTB 3JIEKTPOMArHUTHBIX BOJH C TTIOMOIIBI0 MOOMILHOTO TeliepoHa.

Pa3znen 11. CBeroBbIe ABJI€HHS.

JlyueBast mozaens cBeta. Mcrounuku cera. [IpsimonuHeitHoe pacripoctpaHeHue cBera. 3atMenus CosiHnia U JIyHBIL.
Otpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTpaKEHUs CBETA.

[Ipenomnenue cBeta. 3aKoH mnpejaomiieHus: ceeta. [lonHoe BHyTpeHHee oTpakeHue cBeTa. Vcrnoab30BaHuE MOJTHOTO
BHYTPEHHETO OTPAKCHHS B ONTUYECKUX CBETOBOAAX.



JIunza. Xox nmydeit B nmuH3e. OnTuyeckas cucteMa (oTtoarnmnapara, MUKpOCKONa U Teieckomna. ['1a3 kak onrtuyeckas
cucrtema. ban3opykocTh U JadbHO30PKOCTb.
Paznoxenue 6enoro ceera B criekTp. OnbiThl HetoToHa. ClioskeHHe CeKTpalIbHBIX 1IBETOB. Jucnepcus ceera.
Jemoncmpayuu.
[IpsAMonrHEHOE pacIpOCTPaHEHNE CBETA.
OTtpaxeHue cBeTa.
[Tony4yenue n300pakeHUi B IMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTtuyeckui CBETOBO/I.
Xon nyyei B coOuparoleil JInH3e.
XoJ1 Iy4el B pacCEerBaroIIECH JIUH3E.
[Toydyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.
[Ipunuun aeiictBus horoanmnapara, MUKpOCKOIIA U TEJIECKOMA.
Mopens rnasa.
Paznoxenue 6eoro cBeTa B CIIEKTP.
12.  [lomyuenue Genoro cBera MmpH CJIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimel.
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1. HccnenoBanue 3aBUCMMOCTH yTJIa OTPaXSHHsI CBETOBOTO JIyda OT yrJja MmaeHusl.

2. W3ydenne xapakTepuUCTHK N300pakeHUs MTpeIMeTa B TUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCMMOCTH YIJIa TIPEIIOMJICHHS CBETOBOTO Jyda OT yIJjla TMaJeHUs Ha TPAHUIE «BO3IyX—
CTEKJIION.

4. [Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.

5. Omnpenenenre GOKYCHOTO PACCTOSHUS ¥ ONTHYECKON CHIIBI COOMPAIOIIEH JINH3HI.

6. OMnBITHI 10 Pa3IOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnBITH IO BOCTIPUATHIO IIBETA TIPEIMETOB MIPU MX HAOIIOJECHUH Yepe3 IBETOBBIC (DUITBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHUS.



OmnsiThl Pezepdopaa u miianerapuas Mmozens aroma. Mojiens atoma bopa. Mcnyckanue v moryiomnieH1ue CBeTa aToMOoM.
KBanTel. JInnelyaTsie CIEKTPHI.

PanuoaktuBHOCTE. Anb(a, Oeta- 1 ramma-usnydenus. CTpoeHue aToMHOTO siipa. HykiioHHast Moziesib aTOMHOTO sipa.
N3otonsl. PannoaktuBHbie npeBpaenus. llepuon nomypacnanga aToMHBIX szep.

SnepHsbie peakiu. 3aKOHbI COXPAHEHHUS 3PS A0BOTO U MACCOBOTO YHUCEII. DHEPIrus CBA3U aTOMHBIX sifiep. CBsI3b Macchl
U sHepruu. Peakiuu cunrtesa u aeneHus saaep. Mcrounuku sueprun CoJiHIA U 3BE3.

Snepnas sHepreTuka. /[elicTBUs paquoaKTUBHBIX U3TyYECHHI Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

1 CnekTpbl U3ITyYEHHUS U TTOTJIOIICHUS.

2 CnekTpsl pa3IuyHbIX Ta30B.

3 CnekTp Bogopo/a.

4. Ha6nronenue tpekoB B kamepe Bunbcona.

5 PaboTa cuéTunka HOHU3ZHPYIOUIUX U3ITYyUEHUH.

6. Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. Hab6nrosenue CrulonHpIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.
2. HccnenoBanue TpeKOB: M3MEPEHUE YHEPTUU YACTUIIBI TIO TOPMO3HOMY TTyTH (110 hoTOrpadusim).
3. N3mepenue pagnoakTUBHOTO oHAa.

IHoBTOpPHUTEIBLHO-00001AKOIMH MOAYIb.

[ToBTOpUTENHEHO-00001IIAIOINI MOTYJIh TIPEAHA3HAYCH ISl CHCTEMAaTHU3aIuU U 0000IIEHNs TIPEIMETHOTO COJICPKAHUS
U OIbITa JEATEIbHOCTH, TPUOOPETEHHOTO TIPU M3YUYEHUH BCETO Kypca (M3HMKH, a TaKKe JJIsl TIOJTOTOBKH K OCHOBHOMY
rocyJIapCTBEHHOMY 3K3aMeHy 10 (pU3HUKE JJIs1 00yUYaroIIMXCsl, BERIOPABIIMX 3TOT yU€OHBIN MpeaMeT.

[Tpr w3yueHUW TAHHOTO MOMYJS PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI JIEATEIHHOCTH, HA OCHOBE KOTOPBIX
oOecreunBaeTcsl JTOCTH)KEHHE MPEIMETHBIX W METalpeMETHBIX IUIAHUPYEMBIX DPe3yJIbTaToB 00y4yeHus, (hopMHpYyeTCs
€CTECTBEHHOHAYYHAass TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB HCCIICIOBAHUS SBJICHUIA MPUPOJIBI M TEXHUKH, OBJIAJICHUE
YMEHUSMH OOBSCHATH (GU3HUECKHUE SBJICHUS, PUMEHSSI TIOJyYCHHBIC 3HAHUS, PENIaTh 3aJ]a4M, B TOM YHCIIC KAYECTBEHHBIC
U DKCIIEpUMEHTANIbHBIE.



[IpyHIMOMATBHO AESATEILHOCTHBIN XapaKTep JaHHOTO paszfeia peaausyeTcs 3a CYET TOro, 4ro OO0ydaroluecs
BBITIOJIHSIIOT 3aJIaHUs1, B KOTOPBIX UM IIpEjIaraeTcs:

Ha OCHOBE ITOJYUYCHHBIX 3HAHUW PacIlio3HaBaTh U HAYYHO OOBSICHATH (PU3MUECKUE SBICHUS B OKPYIKAIOIIEH IPUPOJIC U
MOBCEHEBHOM >KH3HM;

WCITOJI30BaTh HAYYHBIC METOIbI HCCIICNOBAHUS (DU3MUECKUX SIBJICHUH, B TOM YHUCJE IS TPOBEPKH THUIIOTE3 H
MOJIYYEHUSI TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAyYHBIE OCHOBBI Hanbo0Jee BaXKHBIX IOCTHYKEHUH COBPEMEHHBIX TEXHOJIOTHUH, HAPUMED, TPAKTUYECKOTO
WCMOJIb30BaHUS PA3IMYHBIX HCTOYHUKOB YHEPTUU HA OCHOBE 3aKOHA MPEBPALCHUS U COXPAHEHUS BCEX MU3BECTHBIX BUJIOB
SHEPTHUH.

IHNIAHUPYEMBIE PE3YJIbTATbI OCBOEHHA IHIPOI'PAMMBLI 11O ®U3ZUKE HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMUA

W3yuyenne ¢Gu3MKA Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHMS HANpPaBICHO HA JOCTIKCHHUE JUYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

B pesynbrare nuzydenus GpuU3MKMA Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus y 00y4aromerocst 0yayT cOoOpMHUpPOBAHBI
CJIEYIOIME JTMYHOCTHBIE PE3YJIbTaThl B YACTH:

. 1) maTpMoTHYECKOro BOCIIMTAHUA:

. — IpOsIBJICHUE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKON (PM3UYECKOI HAyKU;

. — LIEHHOCTHOE OTHOIIIEHUE K TOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

. 2) rpamaaHCKOro0 ¥ 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

. — FOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYK/I€HUU OOIIECTBEHHO 3HAUMMBbIX M TUYECKUX IPOOJIEM, CBSI3aHHBIX

C IPaKTHYECCKUM IMPUMEHEHUEM JIOCTIKCHUHN (U3UKH,
. — OCO3HAHHUE BAKHOCTHU MOPAIbHO-ITUYECKUX MPUHIIMIIOB B AEATEIBHOCTH YUEHOTO;
. 3) 3cTeTH4eCKOro BOCIIUTAHMS



. — BOCHPUSITHE ICTETUYECKUX KaueCTB (PU3UUECKON HAYKU: €€ TapMOHUYHOTI'0 IOCTPOEHHUS, CTPOrOCTH, TOYHOCTH,

JTAKOHUYHOCTH;
. 4) IeHHOCTU HAYYHOI'0 NMO3HAHUS:
. — OCO3HaHHWE IEHHOCTU (PU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS MHPA, OCHOBBI Pa3BUTHUSA
TEXHOJIOTUH, BAXKHEHIIIEN COCTABIISIIOMIEN KYJIbTYPHI;
. — pa3BUTHE HAYYHOU JTI0003HATEIBLHOCTH, HUHTEPECA K UCCIIEA0BATENBCKON JeATEIbHOCTH;
. 5) popMupoBaHUA KYJIbTYPbI 310POBbS U SMOLUOHAJILHOIO 0JIArOMOJIyYHS:
. — OCO3HAHME LEHHOCTH 0€3011acHOr0 00pa3a JKU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUPE, BAXKHOCTH MPABHIT

0e30macHOro MOBEICHUSI HAa TPAHCIOpPTE, Ha JOpOrax, ¢ AJIEKTPUUYECKUM M TEIUIOBBIM OOOpYJOBaHHUEM B JOMAIIHUX
YCIIOBHUSIX;

. — ¢(hopMHPOBAHHOCTh HaBbIKa pedIieKcuy, MPU3HAHUE CBOETO MPaBa Ha OMIMOKY M TAKOTO K€ IpaBa y Apyroro
YEJIOBEKa,;

. 6) Tpy10BOr0 BOCIIUTAHUS:

. — aKTUBHOE y4acCTHUeE B PEIICHUU MPAaKTUUYECKUX 3a/1a4 (B paMKaxX CeMbH, 00pa30BaTeIbHON OpraHU3aliu, ropoaa,
Kpasi) TEXHOJIOTUYECKON U COLMAIbHON HAlpPaBICHHOCTH, TPEOYIOUINX B TOM YUCIE U (PU3HMUECKUX 3HAHU;

. — MHTEPEC K NPAKTUYECKOMY U3yUEHHUIO NpodecCrid, CBSI3aHHBIX C (PU3UKOM;

. 7) IKOJIOTrH4YeCKOr0 BOCIIMTAHUSA:

. — OpUEHTalusl Ha MPUMEHEHHE (PU3MYECKHX 3HAHMUU ISl pelIeHHs 3ajady B 00JacTU OKPYXKAIOLIEH Cpemsbl,
IJIAHUPOBAHMSI IOCTYIIKOB M OLIEHKU MX BO3MOKHBIX MOCIIEACTBUMN ISl OKPY>KAIOLIEH Cpe/bl;

. — OCO3HAHUE TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX POOJIEM U MyTeH UX PEIICHHUS;

. 8) ajanTanuu K U3MEHAIIMMCH YCJI0BUAM COLHMAJIBbHON U MPUPOJIHOM CpeAbI:

. — TMOTPEeOHOCTh BO B3aMMOJICUCTBUM TMpPHU BBIMNOJHEHUU HCCIEAOBAHUN U MPOEKTOB (pu3myeckon

HaIpaBJIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSIM APYTHUX;
. — MOBBILIEHUE YPOBHSI CBOE KOMIETEHTHOCTH YePE3 NPAKTUUECKYIO IESITEIbHOCTD;
. — noTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHWM, B TOM 4Hclie (POPMYIUPOBATH UIEH, TOHSATHUS, TUIIOTE3BI O
¢uznyecKkux 0ObEKTAX U SIBICHUSAX;



. — OCO3HaHUE AePUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTH (DU3HKH;
. — IUTAHUPOBAHKME CBOETO Pa3BUTHUS B MPUOOPETEHUU HOBBIX (PU3UUECKUX 3HAHUM;

° — CTPCMIICHUC aHAJIU3UPOBATH U BBIABJIIAATH B3dAUMOCBA3H IIPHUPOILI, O6HI€CTB8, N 3KOHOMHUKH, B TOM YHUCJIIC C
HCIIOJIb30BaHHUCM (bI/ISI/ILIGCKI/IX 3H3HI/II>1,’,

. — OLICHKA CBOMX JIEUCTBUI C YYETOM BIIMSHHS HA OKPY>KAOLIYIO CPEY, BO3MOKHBIX I100aIbHBIX MOCIIEICTBUM.
METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTte ocBOeHUS MporpamMMbl o GU3UKE HA YPOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus y 00ydaronierocs 0yiyt
chopMHUpPOBaHbI MeTaNpeAMeTHbIE Pe3yJbTaThl, BKIIOYAIONIME MMO3HABATEIbHBIC YHUBEpPCAIbHbIC y4eOHbIC IEHCTBUA,
KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YU€OHbIE ICUCTBUS, PETYJISATUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Bba3oBnie Jjornueckue 1eiicTBUA:

. BBISIBJIATH U XapaKTEPHU30BATh CYIIECTBEHHbIEC TPU3HAKN OOBEKTOB (SIBICHUN);
. yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMN, OCHOBAHUS JIsl 000OIIEHUS U CPABHEHUS;
. BBISIBIISITh  3aKOHOMEPHOCTH M TPOTUBOPEYMS B paccMaTpuBaeMbix (akTax, MaHHBIX W HAOIIOJCHUSX,

OTHOCSIIUXCS K (DU3UICCKUM SBIICHUSIM;

. BBISIBIISATh IPUYHUHHO-CIICJICTBEHHBIE CBSI3U MPU M3yYCHUH (QU3MYCCKUX SBJICHUH W MPOIECCOB, JACIAaTh BHIBOIBI
C WCIOJIb30BAaHUEM JICAYKTUBHBIX M WHAYKTHUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh TUIIOTE3BI O B3aMMOCBS3SIX (PU3MUECKHUX
BEJINYHH;

. CaMOCTOSITEIIEHO BRIOUPATh CIIOCO0 perieHrs yaeOHol hu3nueckoii 3a/1auu (CpaBHEHUE HECKOJIBKUX BApUAHTOB
penieHus, BEIOOp HanboIee MOAXOIAIICTO C YIETOM CaMOCTOSATEIHHO BBIICIICHHBIX KPUTEPHER).

Bba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

. MCIIOJIH30BaTh BOMIPOCHI KaK MCCIICIOBATEIbCKUN HHCTPYMEHT ITO3HAHMS;



. OPOBOJUTH IO CaMOCTOSTENIBHO COCTaBICHHOMY IUJIaHY OIIBIT, HECIOXHBIM (U3MUECKUI HKCIIEPUMEHT,
HEOOJIbII0E UcCeOBaHNE (PU3UUECKOTO SIBICHMUS;

. OLICHMBATh HAa MPUMEHUMOCTh W JIOCTOBEPHOCTh HMH(POPMAIIUIO, MOJYYCHHYIO B XOJI€ HCCIEAOBAHUS WU
AKCIIEPUMEHTA;

. CaMOCTOSTEIILHO (hOPMYIUPOBATH OOOOIIEHHS ¥ BEIBOJIBI TTO Pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHMS, OTIBITA,
UCCIIEOBAHNS;

. IPOTHO3UPOBATh BO3MOXKHOE JalibHeWIee pa3BUTHE (DU3UUYECKUX TMPOIECCOB, a TaKKe BbBIJIBUTATh
MPENOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX YCIOBUSIX M KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

. MIPUMEHSTH PA3JIUYHbIE METO/IbI, HHCTPYMEHTBI U 3aMpPOCHI MPU MOUCKE U 0TOOpe MH(POpMALIMU WIIU JAHHBIX C
y4ETOM MPEIOKEHHON yueOHON (pr3nUecKoi 3a1auu;

. aHaJIM3UPOBaTh, CHCTEMATU3UPOBATh M HMHTEPHPETUPOBATH HH(OpPMALMIO PA3IUYHBIX BUIAOB U  (QOpM
IIPEICTABIICHHUS;
. CaMOCTOSTENIbHO BIOUPATh ONTUMANIbHYIO (POpMY MpeacTaBieHUs] HGOPMAIMKU U UIUTFOCTPUPOBATH PEIIaeMble

3aJ1auyu HECJIIOKHBIMHU CXEMaMH, TUarpaMMaMu, HHOU TpaduKoil 1 nX KOMOWHAITUSIMHU.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1eHCTBUS:

. B X07I€ 00CYX IeHUS y4eOHOT0 MaTepralia, pe3yabTaToOB Ja00OpaTOPHBIX PabOT U IPOEKTOB 33/1aBaTh BOMPOCHI 110
CymecTBy 0OCyX)mTaeMoil TeMbl M BBICKA3bIBaTh MWJICH, HAIlCJICHHBIC Ha pEIICHWE 3a7a4d W IOJJepKaHUue
0aroxe1aTeIbHOCTH OOIICHUS;

. COTIOCTaBIIATh CBOM CYXKJEHUS C CYXICHHSIMHU JPYTHX YYaCTHHUKOB JHayiora, OOHApYy>KHWBaTh pa3iuvue U
CXOJICTBO IIO3HIINI;

. BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX UM TUCbMEHHBIX TEKCTaX;

. nyOJIMYHO TIPEACTABIATH PE3YJIbTaThl BBIMOJHEHHOTO (DU3WYECKOTO OMbITa (IKCIEPUMEHTa, HCCIEeIOBaHUs,
MIPOEKTA);

. MIOHMMATh U UCMOJI30BaTh MPEUMYIIECTBA KOMaHAHON U MHIUBUAYAIBHOU paOOThI IPU PELIEHUH KOHKPETHOM

(duznyecKoi mpooIeMsbl;



. OPUHUMATh L€ COBMECTHOM JI€ATENbHOCTH, OPTaHU30BbIBATh JCUCTBUS MO €€ JOCTUKEHUIO: PacHpeeisaTh
poJin, 00CYX1aTh MPOIIECCHI U PE3YJILTAThl COBMECTHOM pabOThI, 000011aTh MHEHHUS HECKOJIBKUX JIHOJICH;

. BBINOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAUECTBEHHOI'O PE3YJIbTATa [10 CBOEMY HANIPABJICHUIO U KOOPIUHUPYS
CBOU JICUCTBUSA C APYTMMH YJIE€HAMH KOMaH/IbI;
. OLICHMBATh KaY€CTBO CBOErO BKJAJa B OOLIMIA MPOIYKT MO KPUTEPHUSM, CAMOCTOATEIBHO CPOPMYIHMPOBAHHBIM

Y4aCTHUKaMHU BSaHMOHGﬁCTBHH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBLIC y‘leﬁﬂble HQVICTBI/IH

Camoopranusamnus:

. BBISIBJISITH NTPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYyaIUsAX, TPEOYIOMMX JIJIsl perieHus: (PU3NUEeCKUX 3HAHUII;

. OPUEHTUPOBATHCA B PA3JIMUHBIX MTOAXOaX IPUHATHS pelIeHUN (MHAUBUIYAJIbHOE, TPUHSATHE PELICHUS B TPYIIIE,
NPUHSATHE PELICHUI TPyNnoi);

. CaMOCTOSITENIbHO COCTaBJISATh aNTOPUTM perieHUs (PU3NYECKON 3aJaud WM TUIaHa HMCCIICNOBAHUS C yU4ETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH MPEJiaraeMble BApUAHTHI PEIICHUN;

. JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJILHbIN HHTEJJIEKT:

. JlaBaTh aJICKBaTHYIO OLIEHKY CUTYyAIlMH U MpeJjiarath riaH e€ N3MEHEHNUS,

. OOBSACHATh TPUYUHBI JOCTHXKEHUS (HEJOCTIKEHHUS) pPE3ylbTaTOB JICSITEIBHOCTH, JaBaTh  OICHKY
npUOOPETEHHOMY OIIBITY;

. BHOCUTh KOPPEKTHUBBLI B JCSATEILHOCTH (B TOM YHCII€ B XOJ BBIMOJHEHUS (PU3NYECKOTO HCCICIOBAHUS WU
MIPOEKTA) Ha OCHOBE HOBBIX OOCTOSATENIbCTB, U3BMEHUBIIIUXCS CUTYAIlMM, YCTAHOBJICHHBIX OITMOOK, BOBHUKIIUX TPYIHOCTEH;

. OIIEHUBAaTh COOTBETCTBHE PE3yJIbTAaTa IIEIU U YCIOBUSIM;

. CTaBUTH ce0s1 Ha MECTO JIPYroTo YeJIoBEeKa B XOJI€ CIopa WK TUCKYCCUM Ha HAYYHYIO TeMY, TOHUMAaTh MOTHBBI,

HaMEpEHUs U JIOTUKY JIPyroro;
. IPU3HABATH CBOE MPABO Ha OIMIMOKY MpHU perieHH (PU3NUECKUX 3a]1ay WM B YTBEPKACHHUSIX Ha HAYUHbIE TEMBI
Y TaKOE€ K€ MPaBo APYroro.



ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHI1y 00yueHust B 7 Kjacce mpeMeTHbIC Pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTD
y 00y4Jaromuxcs YMEHHI:

. WCITOJTh30BATh TIOHSTHS: (PU3NUECKHE U XUMHYCCKHUE SIBICHHS, HAOIIOJCHUE, SKCTICPUMEHT, MOJICIb, TUIIOTE3A,
eAVHUIBI (PU3UYECKUX BEITUYMH, aTOM, MOJIEKYJIA, arperaTHble COCTOSIHUSL BellecTBa (TBEPIOE, KUAKOE, ra3000pa3Hoe),
MEXaHWYECKOEe IBIDKEHHE (paBHOMEPHOE, HEPaBHOMEpPHOE, NPSIMOJMHEWHOE), TPACKTOPHS, PaBHOJCHCTBYIOMIAS CHIIA,
nedopmanus (yrnpyras, miacTU4eckasi), HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

. paznuyath saBieHus (Auddy3us, TEIIOBOE JABW)KCHHE YacTUI[ BEIIECTBA, PABHOMEPHOE JBUKCHHE,
HEpPaBHOMEPHOE JBIDKEHUE, WHEPIIHS, B3aUMOJICHCTBHE TEJ, PABHOBECHE TBEPIBIX TEJ C 3aKPEIIEHHOW OCHIO BpPAIICHUS,
nepeaada AaBiCHUS TBEPABIMU TEJIaMH, KHUIAKOCTSIMHU M ra3amH, aTMOC(epHOE JaBlieHWe, TUTaBaHUE TeJl, MPEBpPaIICHUS
MEXaHUYECKOW IHEPruu) MO OMHUCAHUIO UX XapPaKTEPHBIX CBOMCTB MU HAa OCHOBE OMNBITOB, JEMOHCTPUPYIOIIUX JIaHHOE
busnUecKoe SIBJICHUE;

. pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UUYECKUX SIBIICHUN B OKPY’KAIOIIEM MUpPE, B TOM uucie pusndeckue
SIBJICHHSI B TIPUPOJIC: TIPUMEPHI IBIKEHUS C PA3TMIHBIMUA CKOPOCTSMH B )KUBOW M HEXXKHBOU MTPUPOJE, ACHCTBUE CHUITBI TPCHHUS
B TIPUPOJIC U TEXHHKE, BIMSHUE aTMOC(EPHOTO JTaBJICHHS HA )KMBOW OpPTraHW3M, IJIaBaHUE PHIO, phIUard B TEJe YeIOBEKa,
IpU ATOM TEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIIEIATh CYIIECTBEHHbIE CBOWCTBA (MpU3HAKH) (HU3MUYECKUX
SIBJICHUM;

. OMKCHIBATh U3YYCHHBIC CBOMCTBA TE U (PH3UUCCKUE SIBICHUS, UCTIONIB3YsI (PU3UIECKUE BEIIMYUHBI (Macca, 00BEM,
IUIOTHOCTH BEIIECTBA, BPEeMs, ITyTh, CKOPOCTh, CPEIHSISA CKOPOCTh, CHJIa YIIPYTOCTH, CHIIA TSHKECTH, BEC Tela, CHIIa TPCHUS,
naBiacHue (TBEPAOTO Teia, KUIAKOCTH, Ta3a), BBHITAJIKWBAIOIIAS CHJla, MEXaHW4Yeckas padoTa, MOITHOCTH, TUICUO CHJIBI,
MOMEHT CHJIbI, KOA(DPHUITUEHT MOIE3HOTO NCUCTBUS MEXaHU3MOB, KHHETHUECKAs ¥ TIOTECHITMATBHAS SHEPTHs ), TPU ONTUCAHUU
MPaBUJILHO TPAKTOBAThH (PHU3NYECKUI CMBICT UCTIOIB3YEMbIX BEIMYHMH, UX 0003HAUCHUS W €UHUIIBI (PU3UYECKUX BEITUYHH,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UUECKYI0 BEIWYHMHY C JPYTMMHU BEIWYMHAMU, CTPOUTH TIpaduKu
M3YUYEHHBIX 3aBUCUMOCTEH (PU3HYECKUX BEIUYNH;



. XapaKTepHU30BaTh CBOMCTBA Tell, PU3NYECKUE SIBJICHUS U MPOIIECChI, UCTIOIB3YS MPaBUIIA CIOKEHUS CUIl (BIOJIb
OJIHOM TpsiMoii), 3akoH ['yka, 3axoH [lackans, 3akoH Apxumesa, IpaBUIO paBHOBECHS pbryara (0J10Ka), «30J0TO€ IPABUIO»
MEXaHUKHU, 3aKOH COXPAaHEHUS MEXaHUYECKOM SHEPTHUH, TIPU 3TOM J1aBaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aITUCHIBATh
€ro MaTeMaTU4eCKOe BEIPAKCHHUE;

. OOBSACHATH (PM3UUECKHUE SBIICHUS, TIPOIECCHI M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYaIlMid TPAKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATh IPUUUHHO-CIICACTBEHHBIEC CBA3HU, CTPOUTH O0BICHEHHE U3 1—2 TOTUYECKUX I11aroB
C OMopoii Ha 1-2 U3y4eHHBIX CBOMCTBA (PU3UUECKUX SIBJICHUH, PU3NUYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

. pemarh pacyéTHbIC 3amadd B 1—2 NEWCTBHsI, WCIIONB3YS 3aKOHBI M (POPMYIIBI, CBS3BIBAIOIIHE (PH3MUYECKHC
BEJIMYMHBI: HA OCHOBE aHAJM3a YCIIOBHS 3a/Ja4d 3alMCHIBATh KPATKOE YCIIOBUE, MOJICTABIATh (DU3NUCCKHE BEITUYMHEI B
dbopMynIBl ¥ TPOBOIUTH PACUETHI, HAXOAWTH CIPABOYHBIC JTAaHHBIC, HEOOXOAMMBIC IS PCIICHUS 3a/ad, OICHHUBAThH
PEATUCTUYHOCTD MOJTyYeHHON (DU3NYECKON BEIIMUMHBI;

. pacno3HaBath MPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh MNpPU MOMOIU (HUIUYECKUX METOJOB, B OIMUCAHUU
WCCJICIOBAHMS BBIJCIATH IPOBEPSIEMOE TPEANONOKEHNUE (THUMOTE3y), pa3inyaTh W HHTEPIPETUPOBATH MOTYICHHBIN
pe3ynbTaT, HAXOAUTH ONTHOKHU B XOJIC OIBITA, JIEJIaTh BEIBOBI ITO €T0 PE3yJIbTaTaM;

. IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WIM (PU3NUYECKUX CBOMCTB Tel: (HOPMYIUPOBATH
IpOBEpsEMbIC TMPENONOKEHH, COOUpPATh YCTAHOBKY W3 MPEAJIOKEHHOTO O0OpYIOBaHUS, 3alUCBHIBATh XOJI OMbITA U
(bopMyIHpOBaTH BHIBOIBI;

. BBITIOJIHATD TIPSIMBbIC HM3MEPCHHUS PACCTOSIHHUS, BPEMEHH, MacChl Teja, 00BEMA, CHIIBI M TeMIIepaTyphl C
MCIIOJIb30BAaHUEM aHAIOTOBBIX M IIU(PPOBBIX MPUOOPOB, 3aMMCHIBATH TOKA3aHUS MPUOOPOB ¢ YUETOM 3aJaHHOU a0COIFOTHOU
MIOTPEMTHOCTHA U3MEPEHNUN;

. MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIMYUHBI OT APYTOM C UCTIOIH30BAHUEM TIPSIMBIX
MU3MEpPEHUN (3aBUCUMOCTH TIYTH PAaBHOMEPHO JIBIDKYIIIETOCS TeJila OT BPEMEHHU JIBMDKCHHS Tejla, CUJIbI TPEHUS CKOJIBKCHHUS
OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH TS M HE3aBUCUMOCTH CHJIBI TPSHUS OT IIIOIIAIA COTIPUKOCHOBEHHMS TEl,
CUJIbl YIIPYTOCTH OT YUIMHEHHS MPY>KUHBI, BBITAIKUBAIOIEH CHIIBI OT 00bEMA MOrpyKEHHOM YacTH Tela U OT MJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN TUIABAHUS TEI,
YCJIOBHI PaBHOBECHS phluara U OJIOKOB), Y4aCTBOBATh B IUIAHUPOBAHUHU YUEOHOTO MCCIEAOBAHUS, COOMPATh YCTAHOBKY U



BBINOJIHATH U3MEPEHUS, CIELysl IPEATIOKEHHOMY IJIaHy, (PUKCUPOBATH PE3YJIbTaThl MOIYYEHHON 3aBUCUMOCTH (PU3UYECKUX
BEJIMYUH B BUJE NPEAJIOKEHHBIX TaOJIUI U IpaUKOB, J€J1aTh BBIBOBI 10 PE3yJIbTaTaM UCCIIEJOBaHMUS;

. IPOBOJIUTh KOCBEHHbIE U3MEPEHMS (PU3NUYECKUX BEJIWYMH (IUIOTHOCTH BEIIECTBA JKUJIKOCTH M TBEPIAOrO Tea,
CUJIA TPEHUS CKOJIBKEHUS, JABJICHUE BO3yXa, BBITAJKUBAIOIIAS CUIA, JEUCTBYIOIIAsA HA NOTPYKEHHOE B )KUAKOCTD TEJNO,
KO3 (UIMEHT TOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHH3MOB), CIEAYS MPEATOKEHHOM HHCTPYKIIMU: TPH BBINOJTHEHUU
U3MEPEHUI cOOUpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIYMCIISATH 3HAYEHHE HCKOMOM BEIMUUHBL;

. coOJII0AaTh MpaBUJIa TEXHUKHU 0€30IaCHOCTH MpHU paboTe ¢ 1abopaTOPHBIM 000PYI0BaHUEM;

. yKa3blBaTh MPUHLHUIBI JEUCTBUS NPUOOPOB M TEXHMUYECKUX YCTPOMCTB: BECHI, TEPMOMETpP, JUHAMOMETP,
coo0IaronIMecs: CoCybl, 0apoOMeTp, pblyar, NOJABHKHBINA U HEMOABUKHBIN OJIOK, HAKJIOHHAS MIOCKOCTb;

. XapaKTEepHU30BaTh MPUHLHUIIBI JEHCTBUS U3YYEHHBIX NMPUOOPOB M TEXHHUUYECKUX YCTPOMCTB C OMOPOM Ha HX

onucaHusi (B TOM 4HCIE: MOAIIUIHUKH, YCTPOWCTBO BOJONPOBOJAA, TMAPABIMYECKHNA IPECC, MaHOMETpP, BBICOTOMED,
HOPIIHEBOM HACOC, apEOMETP), UCTIOb3YsI 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBICHUN U HE0OX0uMble (PU3NUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

. MPUBOANTH MPUMEPHI (HAXOAUTh MHMOPMALMIO O MpUMEpax) MPaKTUYECKOTO HCIOJb30BaHUS (PU3NYECKUX
3HAHWI B TIOBCEAHEBHOW KU3HM g oOecrieueHuss O€30MacHOCTH MpU OOpalleHuH C MPUOOpaMud M TEXHUYECKUMH
yCTpPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOICHNSI HOPM HKOJIOTUYECKOTO MOBECHUS B OKPY’KaIOLEH Cpe/Ie;

. OCYIIECTBIISATH OTOOP HCTOYHMKOB HH(popmauuu B MHTepHETE B COOTBETCTBUM C 3a/laHHBIM IOHMCKOBBIM
3aMpocoM, Ha OCHOBE UMEIOIINXCS 3HAHUN U MyTEM CpPaBHEHUS PA3IMYHBIX UCTOYHUKOB BBIAEIATH HH(GOPMAIINIO, KOTOPAs
ABJISIETCS] MPOTUBOPEUNBON I MOKET OBITh HEJTOCTOBEPHOM;

. WCIIOJIb30BaTh IMPU BBHIMOJIHEHUHM YYEOHBIX 3aJaHUN HAyYyHO-TIONMYJIAPHYIO JIUTEpaTypy (pusmdeckoro
CoJlepKaHUs, CIPABOYHBIE MaTepUalibl, pecypcbl ceTh IHTepHer, BiageTh NpUEMaMH KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMAILIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

. co3/71aBaTh COOCTBEHHbIE KPATKUE MUChbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE 2—3 UCTOYHUKOB MH(pOpMauu
(u3nYeCKOro coaepaHusi, B TOM 4YUCIE MyOJUYHO AENaTh KpaTKUE COOOILEHUs O pe3yJbTaTaxX MPOEKTOB WM Y4EOHBIX
WCCIIEIOBAaHUM, PU ATOM T'PAMOTHO HCIOJIb30BaTh W3YUYCHHBINH MOHATUHHBIA amnmapaT Kypca (U3WKH, COMPOBOXKAATH
BBICTYIUJIEHHE NTPE3EHTALUEN;



. IPY BBIMOJIHEHUHU YYEOHBIX MTPOESKTOB M MCCIIEIOBAHUHN pacipeesTh 00s13aHHOCTH B TPYMIE B COOTBETCTBHUHU C
MOCTABJICHHBIMU 33Jja4aMH, CICUTh 3a BBIMOJHEHUWEM IUIaHA JEHCTBUM, aJleKBATHO OLIEHUBATh COOCTBEHHBIM BKJAJ B
JeSITEILHOCTD TPYIIIbI, BRICTPAUBATh KOMMYHHUKATUBHOE B3aHMOJICHCTBHE, YUUTHIBasi MHEHUE OKPY KAIOLTUX.

K koHIiy 00yueHus B 8 Kkiacce npeMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD
y 00y4aronmxcs yMeHUM:

. UCIIOJIb30BATh TMOHSTHUS: Macca M pa3Mepbl MOJIEKYJ, TETUIOBOE JBMIXKEHHWE aTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHUSI BEIECTBA, KPUCTAIUYECKNE U aMOp(HBIEC Tella, HACHIIIEHHBIM U HEHACHIIICHHBIA Map, BIAXKHOCTh BO3/yXa,
TEeMIepaTypa, BHYTPEHHsISI SHEPTHs, TEIUIOBOW JBUTATENb, IEMEHTAPHBIN SJEKTPUUECKUN 3apsijl, AJIEKTPUIECKOE TOJIE,
MIPOBOTHUKH ¥ TUAJICKTPUKH, TTOCTOSTHHBIN JICKTPHUCCKUI TOK, MAaTHUTHOE TIOJIE;

. pa3nuyath SBJICHUA (TEIUIOBOE pacCIIMpPeHHe M CKaTHe, TeIJlonepenaya, TEIIOBOE paBHOBECHE, CMauyUBaHUE,
KanmWUISIpHBIC SIBJICHUS, HCTIApEeHUE, KOHACHC Al IUIaBJIeHNe, KpUCTAILTU3alus (OTBEpIeBaHUE), KUIICHHE, TeIUIoNepeaayda
(TEenI0NpPOBOHOCTh, KOHBEKIUS, U3IIyUYEHHUE), AIEKTPU3aLUs Tell, B3aUMOJECHUCTBUE 3apsioB, NEUCTBUS JIEKTPUUECKOIO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aWMOJCWCTBHE MAarHUTOB, JCHCTBHE MAarHUTHOTO TOJII HA TMPOBOAHUK C TOKOM,
AIIEKTPOMArHUTHAS WHAYKIIHA) [0 OMMCAHUIO X XapaKTePHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JTaHHOE
busnuecKoe SIBICHUE;

. pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3UYECKUX SBJICHUN B OKPYKAIOIIEM MUPE, B TOM Uucie pusndeckue
SBJICHHSI B TIPUPOJIE: MMOBEPXHOCTHOE HATSHKEHUE U KAWJUIAPHBIC SBJICHUS B TIPUPOJIC, KPUCTAIIIBI B IPUPOJIE, U3ITyICHHE
ComnHiia, 3amep3aHre BOJOEMOB, MOPCKHE OpHW3bI, 00pa30BaHUE POCHI, TyMaHa, WHES, CHEra, dJICKTPUUECKUE SBICHUS B
aTMocdepe, dMEKTPHUUSCTBO JKUBBIX OPTaHU3MOB, MArHUTHOE TOJI€ 3eMIIH, Apel( MOIOCOB, pOJIb MArHUTHOTO TOJIS IS
KU3HU Ha 3eMJie, TMOJSIPHOE CUSTHUE, MPU 9TOM MEPEBOUThH MPAKTUYECKYIO 3a7ady B YUeOHYIO, BBIICIATH CYIIECTBCHHBIC
cBOMCTBa (TIpU3HAKH) (PU3NUECKUX SBICHUN;

. OTHCHIBATh U3YYCHHBIE CBOMCTBA TN M (PU3HUECKUE SIBIICHUS, UCTIONB3Ys (U3NUECKUE BETMINHBI (TEMIIEpaTypa,
BHYTPEHHSISI SHEPTHs, KOJTMYECTBO TETUIOTHI, yIeJbHas TEIUIOEMKOCTh BEIIECTBA, YCIbHAS TEIUIOTA IUIABJICHMS, YCIbHAS
TEIJI0Ta NapooOpa3oBaHus, yAeIbHAas TEIIOTa CTOPAHUS TOIIMBA, KO3(P(GULIHUEHT MOJIE3HOTO IEHCTBUSI TEIJIOBOM MAILIMHBI,
OTHOCHUTEJNIbHAS BJIAXXHOCTb BO3AYyXa, DJIEKTPUUECKHUM 3apsij, CHJIa TOKA, JIEKTPHUUECKOE HaIpsHKEHHE, CONMPOTHBIICHHE
MPOBOJHMKA, YACIbHOE COMPOTUBJICHHE BEIIECTBA, pa00Ta K MOIIHOCTH 3JEKTPHUUECKOT0 TOKA), MPU OMHMCAHUU MPABUIIBHO
TPaKTOBaTh (PU3MUECKHUI CMBICI HCIOJIb3yeMbIX BEJIIMYMH, 00O3HAUEHHUS U €AMHUIIBI (U3MYECKUX BEITUYHH, HAXOJIUTh



(opMyJibl, CBSA3BIBAIOIIME JAHHYI0 (PU3NYECKYIO BEIUYMHY C APYTMMH BEIMYMHAMH, CTPOUTh TpaUKUd H3YyUYEHHBIX
3aBHUCHUMOCTEHN (U3NYECKUX BEITUYNH;

. XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBICHMS U IPOLECCHI, HCHOJb3YyS OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOEHUS BELIECTBA, NPHUHLMI CYNEPHO3ULIUHU MOJeH (Ha KaueCTBEHHOM YpPOBHE),
3aKOH COXPAaHEHUs 3apsna, 3akoH OMa I yyacTKa Lend, 3akoH /[xoyins—JIeHna, 3aKoH COXpaHEHUsI SJHEPTHUH, IIPU 3TOM
JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3allMChIBATh €T0 MATEMAaTUYECKOE BBHIPAKEHUE;

. OOBSCHATh (PU3UYECKHE MPOLECChl M CBOMCTBA TEJI, B TOM YHCIE U B KOHTEKCTE CUTYyallUd NPAKTUKO-
OpPUEHTHUPOBAHHOI'O XapaKTepa: BhISBIATH IPUUMHHOCIIEICTBEHHBIE CBS3H, CTPOUTHh OOBSICHEHUE U3 |—2 JTOrMYEeCKUX 11aroB
C onopoi Ha 1—2 u3y4eHHBIX CBOMCTBA (PU3UUECKUX SIBICHUHN, PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEW;

. pemiath pacy€THbIe 3a1ayd B 2—3 JEUCTBHS, WCIOJb3YS 3aKOHBI M (POPMYJIbI, CBSI3BIBAIOIIME (PU3NUYECKHE
BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUA 341441 3aIIMChIBATH KPATKOE YCIIOBUE, BBIABIATH HEOCTATOK JAHHBIX IS PELICHUS
3aJla4uM, BbIOUpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJIsl €€ PEelIeHUs, IPOBOAUTh PacUEThl U CPAaBHUBAThH MOJYYEHHOE
3Ha4YeHHUE (PU3NYECKOIN BEIUUYHUHBI C U3BECTHBIMU JAHHBIMU;

. pacno3HaBaTh NPOOIEMbl, KOTOPHIE MOKHO PELIUTH MPU MOMOIIN (PU3NYECKUX METOIO0B, UCIOJIb3Ys OITMCAHUE
UCCIICOBAHNUs, BBIIEIATH IIPOBEPSAEMOE IIPEATIONOKEHNE, OLICHUBATH IPABUIIBHOCTD MOPsAJIKA MPOBEIACHUS UCCIIEA0BAHUA,
JeJ1aTh BBIBOJIBI;

. IPOBOJUTH OMBITHl MO HAOMIOACHUIO (PU3NUYECKUX SIBICHUNW WIM (PU3NYECKUX CBOMCTB TeNl (KanmuuIsipHbIC
SBJICHMSI, 3aBUCUMOCTb JJABJICHUS BO3/lyXa OT €ro 00bEMa, TeMIlepaTypbl, CKOPOCTH MTPOLIECCAa OCTHIBAHUS M HATPEBAHUS TTPU
U3ITyYEHHUH OT 1[BETA U3JIydaronieil (Moriomariieil) NOBEpXHOCTH, CKOPOCTh UCTIAPEHUS BOABI OT TEMIEPATYPhI KUIAKOCTH
Y TUIOIIAIU €€ TIOBEPXHOCTH, IIEKTPU3ALMS TEI U B3aUMOIEUCTBUE MIEKTPUUYECKUX 3apPsII0B, B3aNMOIEUCTBUE TOCTOSIHHBIX
MAarHUTOB, BU3YAJIN3aLlAs] MArHUTHBIX ITOJIEU ITOCTOSTHHBIX MAarHUTOB, NEUCTBUS MAarHUTHOTO IOJI Ha TPOBOJAHUK C TOKOM,
CBOMCTBAa JJIEKTPOMArHWTA, CBOMCTBA JJEKTPOJBHUIaTelsi MOCTOSHHOIO TOKa): (OpMylIHpoBaTh MpOBEpsSEMbIe
PEANoiIoXKEeHUs, cOOMpaTh YCTAHOBKY M3 MPEIJI0KEHHOTO O0OpyAOBaHMS, ONMUCHIBATH XOJ OMNbITa M (POPMYIUPOBATH
BBIBOJIBL;

. BBITIOJIHSATH NPSAMbBIE H3MEPEHHUSI TEMIIEPATYPbI, OTHOCUTEIBHOU BIAXKHOCTHU BO3/lyXa, CHJIBI TOKA, HAIIPSKEHUS C
MCIIOJIb30BaHMEM aHAJIOTOBBIX TPUOOPOB U JATYMKOB (PU3UUECKUX BEIMUMH, CPABHUBATH PE3YJIbTAThl U3MEPEHHM € yuETOM
3aJJaHHOM a0COJIOTHON MOTPEIIHOCTH;



. IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMYUHBI OT IPYTrOM C UCTIOIb30BAHUEM TPSIMBIX
U3MEpPEHUN (3aBUCHMOCTH CONMPOTUBIICHUS MPOBOJAHUKA OT €ro JUIMHBI, TJIOWIAAM MOMEPEYHOTO CEYEHUS U YIEIbHOTO
COMPOTHUBJICHUSI BELIECTBA MPOBOJHUKA, CWJIbI TOKAa, HUIYIIETO Yepe3 MPOBOJHUK, OT HAIpPSHKEHUS Ha MPOBOJHHKE,
MCCIIEIOBaHKE TIOCIIEI0BATENBHOTO U MAPAIJICIIBHOTO COSIMHEHUN POBOTHUKOB): TUIAHUPOBATh MCCIIEOBaHNE, COOUPAThH
YCTaHOBKY U BBIMOJIHATH U3MEPEHUS, CIIELysI TPEATI0KEHHOMY IIJIaHy, (UKCHPOBATH PE3yIbTAThI TOJYYEHHON 3aBUCMOCTH
B BUJI€ TaOnu1il U TpauKoOB, JAeJaTh BBIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

. IPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIMUUH (yJelbHas TEIIOEMKOCTD BEIIECTBA, COMPOTUBIICHUE
MPOBOAHMKA, pab0Ta W MOIIHOCTH JJIEKTPUYECKOTO TOKAa): TUIAHMPOBATh H3MEPEHHS, COOMpaTh IKCIEPUMEHTATbHYIO
YCTaHOBKY, CIIEAys MPEAI0KEHHOW NHCTPYKINHU, U BBIYUCIIATH 3HAYCHUE BETNUHHEI;

. coOJII01aTh MpaBuila TEXHUKHU 0€30MMaCHOCTH IpH padoTe ¢ 1abopaTOpHBIM 000PYIOBAHHUEM;

. XapaKTepU30BaTh NMPUHILMIIBI JEHCTBUSI U3YUYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HX
onucaHus (B TOM 4YHCIe: CUCTEMa OTOIJICHHs JIOMOB, TUTPOMETp, MapoBas TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUHUK
ANEKTPUYECKOM  DHEPrUH, DJIEKTPOOCBETUTENbHBbIE MPUOOPBI, HarpeBaTelbHbIE  AJIEKTPONPUOOPHI  (IpUMEpHI),
AIIEKTPUYECKUE TPEAOXPAHUTENH, HIEKTPOMATHUT, SJIEKTPOABUTATEIh TIOCTOSIHHOTO TOKA), UCIIOJIB3YS 3HAHUS O CBOMCTBAX
bu3HUeCcKUX SABJICHUM U HEOOXOAUMbIEC (PU3NYECKHUE 3aKOHOMEPHOCTH;

. pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA M M3MEPUTEIbHBIE MPUOOPHI MO CXEMaM U CXEMAaTUYHBIM
pUCYHKaM (3KHJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTATENb BHYTPEHHETO CTOPaHUs, 3JIEKTPOCKOII,
peocTaT), COCTaBIATh CXEMBI DJIEKTPHUECKHUX IIeTe ¢ MOCIeA0BaTEIbHBIM U MAPAJICIBHBIM COSIMHEHUEM JJIEMEHTOB,
paznuyas ycloBHbIe 0003HAYCHHS SJIEMEHTOB DJIEKTPUIECKUX TIETICH;

. MPUBOIUTH MPUMEpPHI (HAXOIUTh MH(POPMAIUIO O MPUMEpPax) MPaKTUYECKOTO HCIOJIb30BAHUSA (DU3MUECKUX
3HAHWM B TIOBCEAHEBHOW XU3HM g oOecrieueHus Oe30macHOCTH Tpu OOpalieHuu ¢ MpudopaMu M TEXHUYECKUMU
yCTPOMCTBAMH, COXPAHECHHUS 3I0POBbS U COOIOICHUS HOPM DKOJIOTUUYECKOTO MOBEICHHS B OKPY KaIOIIEH Cpeie;

. OCYIIECTBIISATH TOUCK HH(POPMAINH (PU3NIECKOTO cofiepkaHus B IHTepHeTe, Ha OCHOBE MMEIOIINXCS 3HAHUN U
NyTEM CPABHEHMSI IOMOJHUTEIbHBIX UCTOYHUKOB BBIJEIATH HHPOPMALIMIO, KOTOPAs SBJSETCS MPOTUBOPEUUBOM UITU MOKET
OBITH HEJTOCTOBEPHOM;



. UCIIOJIb30BaTh MPU BBITIOJHEHWHU Y4YE€OHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JIMTEpaTypy (Ppu3HUecKoro
COJICp)KaHMs, CIpPaBOYHBIC MaTepuajbl, pecypchl ceTtu HWHTEepHEeT, BiIaAeTh NpUEMAMU KOHCIICKTUPOBAHMS TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJTHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

. co371aBaTh COOCTBEHHBIC MICHbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEeHUs, 00001mas nHHOPMAITHIO U3 HECKOIBKUX
MCTOYHUKOB (DM3MYECKOTO COJEP)KaHHWSA, B TOM 4YHCIE TNYOJUYHO TMPEACTABIATh PE3yJabTaThl MPOSKTHOW WM
HCCIIEIOBATEILCKOMN IEITEIHPHOCTH, MPHU ATOM IPaMOTHO HMCIOJIb30BaTh W3yUCHHBIM MMOHATHHHBIN anmapar Kypca (pU3HKH,
COIPOBOXK/IaTh BBICTYILJICHUE TIPE3CHTAIUEH;

. IIPU BBITIOJIHEHUU YUEOHBIX MPOEKTOB M UCCIICIOBAHUN (PM3UUYECKUX MPOILIECCOB paclpeaeisaTh 00sI3aHHOCTH B
TPYIINE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/1a4aMU, CJICIUTh 3a BHIIIOJTHEHUEM IJIaHA JICUCTBUM U KOPPEKTUPOBATH €TrO,
aJIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIaJ B JACATEILHOCTh IPYMIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICUCTBUE,
IPOSIBIISISE TOTOBHOCTD pa3peniaTbh KOH(MIUKTHI.

K xoH1y o6yueHust B 9 kjiacce rmpeaMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD
y 00y4Jaromuxcs yMEHUM:

. HCTIOJIb30BaTh MOHSTHUS: CUCTEMA OTCUETA, MaTepUaIbHast TOUKA, TPAEKTOPHUSI, OTHOCUTEILHOCTh MEXaHHUUYECKOTO
IBIDKEeHUS, neopManus (ynpyras, IiacTUIecKas ), TpeHHE, IIEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh U IEPErPy3KH,
IIEHTP TSHKECTH, a0COMIOTHO TBEPAOE TENIO, IICHTP THKECTH TBEPIOTO TEJla, pAaBHOBECHE, MEXaHWYECKHUE KOJICOAHHS U BOJIHBI,
3BYK, MH(Pa3BYK W YJIbTPa3BYK, JICKTPOMArHUTHBIC BOJIHBI, IIIKaja 3JIEKTPOMArHWTHBIX BOJIH, CBET, OJM30PYKOCTh W
JaTbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS U TIOTJIONICHUS, alnb(da, 0eTa- U raMMa-u3aydeHUs, U30TOIbI, siIepHAs YHEPTETHUKA;

. paziuuath SIBJICHUA (paBHOMEPHOE U HEpPaBHOMEpPHOE NPSMOJMHENWHOE JBWKEHHE, PaBHOYCKOPEHHOE
MPSIMOJIMHEMHOE JBWKEHWE, CBOOOTHOE TaJCHHE TEJl, PABHOMEPHOE JBHKEHUE TIO0 OKPYKHOCTH, B3aUMOJCHCTBHUE TEII,
PEaKTUBHOE JIBIDKEHHE, KoJieOaTehbHOE MBIDKCHHE (3aTyXalolMe W BBIHY)KJICHHBIE KOJeOaHMs), pE30HAHC, BOJHOBOE
NBIDKEHHUE, OTPAKEHUE 3BYKA, MPSIMOJIMHEHHOE pacpOoCTpaHEeHUE, OTPAKCHHUE U MPEIOMJICHUE CBETA, MOJHOE BHYTPEHHEE
OTpaXKEHHUE CBETA, PAa3JI0KEHHUE OEJIOT0 CBETA B CIIEKTP U CI0KEHUE CIIEKTPATIbHBIX IIBETOB, JUCIIEPCHUS CBETA, €CTECTBEHHAS
PaIMOaKTUBHOCTh, BOSBHUKHOBEHHE JIMHEHMYATOTO CIIEKTPa U3TyUYeHUs) TI0O ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IGMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

. pacmo3HaBaTh NMPOSBICHUE U3YUYCHHBIX (DM3UYECKUX SBJICHUN B OKPYXAIOIeM MHpe (B TOM duciie pusndeckue
SBJICHUS B MPUPOJE: MPWIMBBI M OTJIUBBI, JBWKEHHE IUIaHeT COJHEYHON CHCTEMBbI, PEAaKTUBHOE JBHIKEHHUE IKUBBIX



OpraHU3MOB, BOCIIPUSATHE 3BYKOB )KUBOTHBIMU, 36 MJIETPSICEHNE, CEHCMUYECKHUE BOJIHBI, LIyHAMH, 9XO0, IBETA TEJI, ONTUYECKUE
ABJICHUS. B NpHUpOJE, OMOJOTMYECKOE JEWCTBHE BUIUMOIO, YJIbTPA(PHOIETOBOIO M PEHTIEHOBCKOIO U3IYUYEHU,
€CTECTBEHHBIN PaJUOaKTUBHBIA (DOH, KOCMHUECKUE JTY4YH, PaAHOAKTUBHOE U3IyYEHHE MPUPOIHBIX MUHEPAJIOB, AEHCTBHE
pPaZMOaKTUBHBIX U3JIyY€HUN Ha OPraHU3M YeJIOBEKa), IPH 3TOM MEPEBOIUThH MPAKTHUECKYIO 33/1a4y B yUeOHYIO, BBIICISTh
CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3NUECKUX SBICHHUIA,

. ONUCHIBATh U3yYEHHBIE CBOMCTBA TENl U (PU3NYECKUE SIBICHUS, UCIOB3YSl (PU3NUYECKUE BEIUUUHBI (CpEeIHsS U
MI'HOBEHHAsi CKOPOCTh TeJla IIPU HEPABHOMEPHOM [IBUKEHHH, YCKOPEHHUE, NIEPEMEILECHNE, MYTh, YIJIOBas CKOPOCTh, CHJIA
TPEHUs, CUJla YIPYIOCTH, CHJIA TSKECTHU, YCKOPEHUE CBOOOJIHOIO IMAaJIEHUs, BEC TeJd, UMITYJbC Te€la, UMITYJIbC CHIIBI,
MexaHu4ecKkas padoTa U MOUTHOCTb, MIOTEHIMAIbHAS SHEPTUs TeJa, NOJIHATOrO HaJl MOBEPXHOCTHIO 3€MJIH, IOTEHIUAIbHAs
SHEPIHUs CKATON NPYKUHBI, KHHETUYECKAsl SHEPTHsl, MOJTHAS MEXaHUYECKasl SHEPTUsl, IEPUOJI U YAaCTOTa KOJIeOaHUM, JJIMHA
BOJIHBI, TPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTelb IIPEJIOMIIEHUS CPENIbl), IPXU ONMMCAHUM MPABUIIBHO
TPAKTOBATh (PU3NYECKUN CMBIC]I HMCIIOJIb3YyEMbIX BEIMYMH, 0003HAYEHMS] U €IUHUIIBI (PU3NYECKUX BEIUYUH, HAXOAWUTH
(GopMynbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C APYTMMHU BEIMYMHAMH, CTPOUTHh TIPAPUKH H3YUEHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BEJINYMH;

. XapaKTepU30BaTh CBOMCTBA Tej, (PM3MUYECKUE SIBJICHUS U MPOLIECCHI, UCMOJIb3Ysl 3aKOH COXPAHEHHUS IHEPIHH,
3aKOH BCEMHPHOTO TATOTEHM S, IPUHLIMII CYTIEPIIO3ULIAN CHII, TPUHLUIT OTHOCUTENBHOCTH I "anuiies, 3akoHsl HproTOHA, 3aK0H
COXPaHEHUSI UMITYJIbCA, 3aKOHBI OTPaKEHMSI U MPEJOMIICHHS CBETA, 3aKOHBI COXPAHEHMS 3apsAJ0BOr0 U MacCOBOTO YHCEN
Opyu SIACPHBIX PEAKIUSAX, IPU 3TOM J1aBaTh CJIIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3allMChIBATh €r0 MaTEMaTUYeCKOe
BBIPAKEHUE;

. OOBSCHATh (PU3UUYECKHE MPOLECChl M CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTYyallUd MPAKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa: BbISBIISITh IPUUUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX I1aroB
C OMopoi Ha 2—3 U3yYEHHBIX CBOMCTBA (PU3UUECKUX SIBICHUH, PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTE;

. pemaTh pacuéTHble 3aa4M (ONMUpArOLIUecss HA CUCTEMY U3 2—3 ypaBHEHMIl), UCIIONb3Ys 3aKOHBI U (DOPMYIIBI,
CBsI3bIBAOIIME (PHU3MUECKHUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJlauM 3alUChIBATh KPATKOE YCIIOBUE, BBISIBIIATH
HEJO0CTAIOUINe WK N30BITOUHbIE JaHHBIE, BHIOMPATh 3aKOHBI M ()OPMYJIbI, HEOOXOJUMBIE JISl PEIICHHUS, IPOBOIUThH PACUETHI
Y OLIEHHWBATh PEATTMCTUUYHOCTD MMOJYYCHHOTO 3HaYeHUSI (PU3UUIECKON BEIHUMHBI,



. pacrno3HaBaTh IpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOILIU (PU3NYECKUX METOAOB, UCIIONb3Ys ONHUCAHUE
UCCIIEIOBAHMUsI, BBIIEIATH IPOBEPSEMOE NPEAIION0KEHNE, OLIECHUBATh IPABUIIBHOCTD NOPSKA MPOBEACHUS UCCIIEIOBaHMUS,
JIeJ1aTh BBIBOJIbl, UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUN U OIIBITOB;

. MPOBOAMTDH OMBITHI MO HAOMIOACHUIO (PU3UUECKHUX SBICHUM WM (PU3UUECKUX CBOMCTB Ted (M3y4EHHE BTOPOTO
3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUS YHEPTUH, 3aBUCUMOCTh MIepro/ia KoieOaHuil MPy>KMHHOTO MasTHUKA OT MacChl Ipy3a
U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTYAbl MaJbIX KoJeOaHUM, NPSIMOJIMHEHMHOE paclpoCTpaHEHHE CBETA,
pa3joXeHue Oeloro CBeTa B CIEKTp, U3YUEHHE CBOMCTB M300pa)K€HUS B IJIOCKOM 3€pKajie M CBOMCTB HM300pa’KeHUs
mpenMeTa B coOuparonieit TuH3e, HaOtoIeHUE CIUIONTHBIX ¥ JMHEHYAThIX CIIEKTPOB U3IYUYCHHS): CAMOCTOSITEIHO COOMPATh
YCTaHOBKY U3 U30BITOYHOTO HabOpa 000pyA0BaHUS, OIMCHIBATH X0/ OMBITA M €T0 PE3yIbTaThl, (HOPMYIUPOBATH BHIBOIBL;

. MPOBOANTH NMPU HEOOXOAMMOCTH CEPUI0 TPSMBIX W3MEpPEHUH, Ompenesss CpeaHee 3HAYCHHE H3MEpIeMOi
BeIU4UHBI ((POKYCHOE paccTosiHue coOuparoiei JUH3bI), 000CHOBBIBATH BBHIOOP croco0a u3MepeHus (M3MEpUTEITLHOTO
npubopa);

. MPOBOANTH HCCIENOBAHUE 3aBUCHMOCTEH (PU3UYECKHX BEITUYMH C HCIOJIb30BAHMEM MPSIMBIX H3MEPEHHIA
(3aBHCHUMOCTh MYTH OT BPEMEHHM NPH PAaBHOYCKOPEHHOM JBWKEHHMU O€3 HadyalbHOW CKOPOCTH, NMEpHoja KoJieOaHUM
MaTeMaTUYeCKOT0 MasiTHUKA OT JAJIMHBI HUTH, 3aBUCUMOCTH yTja OTPaXEHUs CBETA OT yrja MaJeHUs U yIJia MPeJOMIICHUs
OT yrjla MajJeHus): IUJIAHUPOBATh MCCJIEI0BAHUE, CAaMOCTOSTENIbHO COOMpPATh YCTaHOBKY, (PUKCHUPOBATH pe3yJbTaThl
MOJyYeHHOW 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BUJE Tabiull M TpaduKOB, JeNaTh BBIBOJABI MO pe3yibTaTaM
MCCIICIOBAHMSI;

. NPOBOJUTHh KOCBEHHBIC H3MEpeHUs (U3NYECKUX BEIWYUH (CPEAHSsl CKOPOCTh W YCKOpPEHHE Tela MpHu
PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE CBOOOIHOTO MaJeHUs, KECTKOCTD MPYKUHBI, KOAPPUIUEHT TPEHUS CKOJIbKEHHUS,
MexaHu4yeckas padoTa W MOIIHOCTb, YacTOTa W TMepuoj KoseOaHUIl MaTeMaTHYeCKOro W NPYKMHHOTO MAasiTHUKOB,
ONTHYECKasi CHJIa COOMPAIOIIEH JTMH3bI, paIMOaKTUBHBINA (DOH): TIIAHUPOBATH U3MEPEHHUS, COOMPATh IKCIIEPUMEHTATIBLHYIO
YCTaHOBKY ¥ BBITIOJNHATh W3MEPEHHS, CJeAys TMPEIOKCHHON WHCTPYKIIMH, BBIYUCIATh 3HAYCHHWE BEIMYMHBI U
aHAJIM3UPOBATh MOYYEHHBIE PE3YJIbTAThl C YUETOM 3a/1aHHOM MOTPEIIHOCTH U3MEPEHU;

. cOOJIOAATh MpaBHia TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ J1abopaTOPHBIM 000PYI0BAHUEM;

. pa3ianyaTh OCHOBHBIE MPU3HAKUA M3YyYEHHBIX (PU3NUECKUX MOJENEH: MaTepralibHasl TOUKa, aOCOIIOTHO TBEPOE
TEJI0, TOYEUHBIH HCTOYHUK CBETA, JIy4, TOHKAsI JIMH3a, TUIaHETapHas MOJIEb aTOMa, HYKJIOHHAsI MOZIE/Ib aTOMHOTO S1/1pa;



. XapaKTepU30BaTh NMPHUHLMIIBI JEHCTBHUSI U3YYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HX
onucaHus (B TOM YHUCIE: CIIUJOMETP, NATYMKHU IOJIOKEHUS, PACCTOSIHUSL U YCKOPEHHUs, paKeTa, 3X0JO0T, OUKH, IEPUCKOIL,
(oroanmnapaT, ONTUYECKHUE CBETOBOABI, CIIEKTPOCKOI, JO3UMETP, Kamepa BuiabcoHa), UCHONB3ys 3HaHMSI O CBOICTBax
(¢u3znyecKuX SABICHUN U HEOOXOAUMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;

. UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHBIE PHUCYHKH HM3YYEHHBIX TEXHHMYECKHUX YCTPOWCTB, H3MEPUTEIBHBIX
npuOOPOB U TEXHOJIOTMUYECKUX MPOLIECCOB MPU PEILICHNUHN YU€OHO-IPAKTUYECKUX 3a7a4, ONTHUECKUE CXEMBI JIJIsl IOCTPOESHHUS
N300pakeHUH B IJIOCKOM 3€pKajle U coOMparomien JuH3e;

. MPUBOJANUTH MPUMEPHl (HAXOAUTh MHMOPMALKIO O MpUMEpax) MPaKTUYECKOrO HCIOJb30BaHUS (PU3NUECKUX
3HAHUI B TOBCEAHEBHOM XW3HM Miid oOecreueHus Oe30MacHOCTH NpH OOpalleHHH ¢ MpUuOOpaMd M TEXHUYECKUMU
YCTpPOICTBaMH, COXPAHEHHUS 310POBbs U COOIOAEHNS HOPM YKOJIOTHUECKOTO MIOBEIEHUS B OKPY’KAIOLIEH CPEIE;

. OCYIIECTBIIATh MOUCK MH(pOpManuu (U3NYECKOTO cojepxaHus B MHTepHETe, caMOCTOSATENbHO (POPMYIUPYS
MOUCKOBBIN 3alpoc, HaXOAUTh MYTHU OIpPENEIeHHs JOCTOBEPHOCTU IMOIYYEHHOM MH(OpMalMUd Ha OCHOBE HMEIOIIMXCS
3HAHUI U TIONOJHUTEIbHBIX UCTOYHHUKOB,;

. UCIIOJIb30BaTh MpPU BBIMOJHEHUU YYEOHBIX 3aJlaHUid HAyYHO-TIOMYJSIPHYIO JIMTEpaTypy (PU3UYEcCKOro
COJlepKaHMs, CIPAaBOYHBIE MaTepualbl, pecypcbl ceTd HHTepHer, BiageTp npuéMamMu KOHCHEKTHPOBAHUS TEKCTA,
npeodpazoBaHusl UHGOPMAILIUU U3 OJJTHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OPMAIIMU U3 HECKOJIbKUX HCTOYHUKOB
(bu3HUeCcKOro coaepKaHus, MyOJIUYHO NPEICTABIATh PE3YJIbTAThl IPOESKTHON MJIU MCCIIEI0OBATENBCKOM NESITEIbHOCTH, IIPU
ATOM IpaMOTHO MCIOJIb30BaTh U3YUECHHBINA MOHATUNHBIN anmapar u3y4aemMoro pasjaesna (U3uKd U CONPOBOXKAATh
BBICTYIUICHHE IIPE3eHTALNEN ¢ YYETOM OCOOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB
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