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HHOACHUTEJBbHAA 3AIINCKA

[Tporpamma o ¢u3rke Ha ypOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs COCTaBICHA HA OCHOBE MOJIO0XKEHUI
U TpeboBaHUM K pe3yJbTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOI 00pa3oBaTelbHOIl MPOrpaMMBL,
npeacraBieHHbx B PI'OC 00O, a takxke ¢ yu€toMm deaepanbHOl pabouelt mporpaMMbl BOCIIUTaHUS U
Konuenmuu npenonaBanus yueOHoro npeaMera «Puzukay.

Conepxanue TmporpamMmbl 10 (HU3MKE HampaBleHO Ha (QOPMHUPOBAHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYaloIUXCs W OpraHu3alui0 H3ydyeHHs (U3MKH Ha JACATEIbHOCTHOM OcHOBe. B
nporpaMMe 1o (pu3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4YeOHOrO MpeaMeTa B pealu3alud TpeOOBaHUM
OI'OC OO0 K MmIaHUPYyEeMbIM JIMYHOCTHBIM M METANpPEeJAMETHBIM pe3yJIibTaTaM OOYy4YEHHUs, a TakKKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEAMETOB HA YPOBHE OCHOBHOIO OOIIETo
oOpa3oBaHus.

[Iporpamma no ¢u3uke ycTaHaBIMBaeT paclipeseiieHre y4eOHOro Marepuaia 1no rogaMm odydeHus (1o
KjlaccaMm), IpeajgaraeT NPUMEpPHYIO IOCIEI0BaTeNbHOCTh H3Y4YEHHs] TE€M, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHSI IPEIMETHOTO COJICPKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00yJatomXCsl.

[Tporpamma mo ¢usuke pa3paboTaHa C HENbI0 OKa3aHUS METOJNYECKON MOMOIIN YYUTEIIO B CO3IaHUH
paboueii mporpamMmbl 0 y4eOHOMY TIPEIMETY.

Ou3nKa SABISETCS CHUCTEMOOOPA3yIOIIUM JUIsi €CTECTBEHHOHAYYHBIX Y4€OHBIX MPEIMETOB, MOCKOIBKY
¢dbu3nuecKkue 3aKOHBI JIeKaT B OCHOBE IMIPOLIECCOB M SIBICHHM, M3y4aeMbIX XHUMHUEH, OHOJIOTHEH,
acTpoHOMHEH U (Qu3uueckord reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY MUDA,
MpeIoCTaBIIsAeT Hauboee siCHble 00paslbl MPUMEHEHHsS] Hay4YHOTO METOoJ]ia MO3HAaHMs, TO €CTh Crocoba
MIOJIy4€HHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa W3 THaBHBIX 3a1a4 (PU3MYECKOro OO0pa3oBaHHS B CTPYKType 0OImero oOpa3oBaHUsS COCTOHUT B
(hOopMHPOBAHNY €CTECTBEHHOHAYYHOH IPaMOTHOCTH M HHTEpeca K HayKe y 00yJaronixcsl.

Nzydenue ¢u3nku Ha 0a30BOM ypOBHE IPEAINOJaraeT OBJaJCHUE CIEAYIOIIUMU KOMIETEHTHOCTIMH,
XapaKTepU3yIOIMMH €CTECTBEHHOHAYUYHYIO TPaMOTHOCTb!

® HAyYHO OOBSCHATH SIBIICHUS;

® OLIEHMBATh U TIOHUMAaTh OCOOEHHOCTH Hay4YHOI'O UCCIIEOBAHNUS;

® UHTEPIIPETUPOBATh JaHHBIE U HCIIOIb30BaTh HAYUHbIE I0KA3aTEILCTBA JIUIS OJTYUYEHHS BBIBOJIOB.

Ilenu wm3ydeHust (U3UKM Ha YPOBHE OCHOBHOro o0Iiero oOpas3oBaHusi ompeneneHsl B Konuenuuun
npenojaBaHus yyeOHoro mnpeamera «®Pusnka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit
denepanuy, pealu3yoLUMX OCHOBHbIE 00IIe00pa3zoBaTelbHbIE MPOrpaMMBbl, YTBEPKJIEHHON pelIeHUueM
Konnernn MunucrepctBa npocsenieHusi Poccuiickoit ®eneparnuu (mpotokon ot 3 mekadbps 2019 r. Ne
[1K4BH).

Henu n3yyenus pu3nku:

e IproOpeTeHNe NHTEPECca U CTPEMIIEHUS O0yUaloIUXcs K HAYyYHOMY M3yUY€HUIO IPUPOJIbI, pa3BUTHE UX
MHTEJJIEKTyalIbHbIX ¥ TBOPUYECKHUX CIIOCOOHOCTEN;

® pa3BUTHE TMPEACTABICHUN O HAy4yHOM MeETOJe MO3HaHWs U (HOPMHUPOBAHHME HCCIIEIOBATENHCKOIO
OTHOIICHHUS K OKPY>KAIOIINM SIBJICHUSIM;

e GopMHUpPOBAaHNE HAYYHOIO MHPOBO33PEHUSI KaK pe3yibTaTa M3y4eHUs OCHOB CTPOEHHUS MaTepuu U
(byHIaMEHTaIbHBIX 3aKOHOB (DU3HKH;

¢ hopMUpOBaHUE TIPEICTABICHHA O pOJId (DU3UKU TSI Pa3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHI;

® pa3BUTHE TPEJACTaBIEHUI O BO3MOXKHBIX chepax Oynymeil npodeccHoHaNbHOM EsATETBLHOCTH,
CBSI3aHHOM C (PM3HUKOM, MOATOTOBKA K TaJbHEHUIIIEMY O0OyYECHHIO B ’TOM HAIPaBIICHUH.

JocTmwkenne 3TUX IeNed mporpaMMel 1Mo (u3MKe Ha YpPOBHE OCHOBHOTO 0OLIero oOpa3oBaHMS
o0ecreynBaeTcs pelIeHueM CIeIyIOIUX 3a/1aY:



e IpuoOpeTeHNe 3HAHMM O JUCKPETHOM CTPOCHHM BEILIECTBA, O MEXAaHHYECKHX, TEIJIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e IpuoOpeTeHNEe YMEHHUIH OINUChIBaTh M OOBACHATH (U3HUECKHUE SBIECHUS C HCIOJIb30BAaHHEM
MOJyYEHHBIX 3HAHHI;

® OCBOCHHE METO/IOB pEUICHUs MPOCTEUIIMX pPACYETHBIX 33/Ja4 C HCIOJB30BAaHHEM (DHU3MUYECKHX
MOJIeTICH, TBOPUYECKUX W MPAKTUKOOPUEHTUPOBAHHBIX 3a71a4;

® pa3BUTHEC YMEHHUU HAOIIOAATh MPUPOTHBIC SIBJICHUS M BBIMOJIHATH OMBITHI, Ja0OpaTOpHBIE PabOTHI U
AKCIIEPUMEHTAIbHBIE UCCIIEIOBAHMS C UCIIOJIb30BAHUEM U3MEPHUTENbHBIX IPUOOPOB;

® OCBOEHUE TPUEMOB PAOOTHI ¢ MHPOpPMAIUEH (PUINYECKOTO COACpPXKAHUS, BKIIOYAs HHPOPMAIHIO O
COBPEMEHHBIX JIOCTIXKEHUAX (PU3UKU, aHAJIU3 U KPUTHYECKOE OlIeHHBaHKE NHPOpMAIUY;

® 3HAKOMCTBO €O cdepamu MpodeccuoHaNbHON eATeIbHOCTH, CBSI3aHHBIMH ¢ (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JJOCTHKEHUSAX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbIil ypOBEHB) HA YPOBHE OCHOBHOTO OO0IIETo 00pa3oBaHus oTBOaUTCS 238
4yacoB: B 7 Kiacce — 68 yacoB (2 yaca B Hezlel0), B 8 kiacce — 68 4acoB (2 yaca B Henemo), B 9 kinacce —
102 gaca (3 gaca B HEJIEIIO).

[Ipennaraemplii B mnporpamme 1o (U3MKE MepedeHb JadopaTOpHbIX pabOT M OINBITOB HOCHUT
PEKOMEHIATENbHBIA XapaKTep, yUYUTeNb JIeaeT BHIOOp MpOoBelIeHHs J1a00paTOpHBIX paboOT W OMBITOB C
y49€TOM HMHIUBUAYAIBHBIX OCOOEHHOCTEH OOYy4YarommMxcs, CIHMCKAa OJKCIEPUMEHTAIBHBIX 3aJaHHH,
IpeJyIaraeMbIxX B paMkax OCHOBHOTO rOCyJIapCTBEHHOTO 9K3aMeHa 1o ¢dusuke.

COILEPKAHUE OBYYEHUSA

7 KIIACC

Pazgen 1. ®usuka u e€ posib B MO3HAHUHU OKPYKAKOILEr0 MUpa.

®usuka — HayKa o npupoze. ABieHus npupobl. PU3HYECKHUE SBICHUS: MEXAHUYECKHE, TEIJIOBBIE,
BJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®dusndeckue BenMUMHbL. M3Mepenue ¢uszmdeckux BenuunH. Ousnueckue npubopsl. [lorpemHocTs
n3MepeHuil. MexIyHapoHasi cucTeMa eAuHUL.

Kak ¢usuka u japyrue ecrecTBEHHblE HayKd H3y4YaloT MpHpoAy. EcTeCTBEeHHOHAYYHBIH METOJ
MO3HAHUS: HAONIOJICHHWEe, MOCTAHOBKA HAyYHOTO BOMNPOCA, BBIIBIKEHHWE THUIOTE3, IKCHEPUMEHT I10
MIPOBEpKE TUIOTE3, 00bICHEHNE HabMo1aeMoro sBieHus. Onucanne GU3NIeCcKuX SBICHUN C TOMOIIBIO
MOJICIIEH.

Hemoncmpayuu.

1. Mexanudeckue, TETUIOBbIE, DJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SBJIICHHS.

2. ®usndeckue MPUOOPHI U MPOIIeTypa MPSIMBIX H3MEPEHUH aHAJIOTOBBIM U ITU(GPOBBIM IPUOOPOM.

Jlabopamopmnwvie padbomuvt u onvimol.

Omnpenenenue 1eHBI JeNeHUs MIKAIB K3MEPUTETHLHOTO MPHOopa.
N3mepeHue paccTosIHUM.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Ornpezenenue pa3MepoB MajbIX TeN.

o wnNE

N3mepenne temneparypsl Py NOMOIIHN KUAKOCTHOTO TEPMOMETPA U TaTYMKA TEMIIEPATYPBHI.

6. IlpoBescHME HCCIENOBAHUS IO MPOBEPKE THUIOTE3Bl: JATBHOCTH IMOJIETA IIApUKa, MYIMEHHOTO
TOPU30HTAIILHO, TEM O0JIbllIe, YeM OOoJIbIle BBICOTA ITyCKa.

Pasznea 2. IlepBoHayaibHbIe CBEACHUA 0 CTPOCHUHU BelllecTBA.

CTpOeHI/IC BCIICCTBA: aTOMbl U MOJICKYJIbI, WX Pa3MCPLI. OHI:ITBI, JOKAa3bIBAOIHUE JUCKPCTHOC
CTPOEHHE BEILIECTBA.



JBmxenue yactull BemecTBa. CBsA3b CKOPOCTH JBUKEHHS YacTHIl ¢ TemmnepaTypou. bpoyHoBckoe
nBuxkenue, 1uddysus. BzaumonelicTBre 4acTull BelecTa: MPUTSHKEHNE U OTTAJIKMBaHHE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPIBIX (KPUCTAJUIMUECKHX) TEJL.
B3auMocBs3b Mexy CBOWCTBAMHM BEIECTB B PA3HBIX arperaTHbIX COCTOSHUAX MU HMX AaTOMHO-
MOJIEKYJISIPHBIM cTpoeHneM. OcOOEHHOCTH arperaTHbIX COCTOSIHHIA BOJIBI.

Hemoncmpayuu.

1. Habmonenue 6poyHOBCKOTO JTBUYKECHUSI.

2. Habnronenue nuddysun.

3. Habmronenue siBieHuid, 00bSCHIIOMUXCS MPUTSHKEHUEM HIIM OTTAJIKMBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Onenka nuamerpa aToMa METOJIOM PsIOB (C UCOJIb30BaHUEM (hoTorpaduii).

2. OnbITHI 110 HAOTIOJCHHUIO TETIJIOBOTO PACIITUPEHUS T'a30B.

3. OnbITHI O OOHAPYKEHHIO TEHCTBUS CHUIJI MOJICKYJISIPHOTO TIPUTSKEHUSI.

Pazjnen 3. /IBu:xenne u B3auMo/ieiicTBe TeJl.

Mexanuueckoe JBUKeHHE. PaBHOMepHOe W HepaBHOMEpHoe aABMkeHHe. Ckopoctb. CpenHss
CKOPOCTH MPU HEPABHOMEPHOM JIBIKEHUU. PacuéT myTu 1 BpeMeHu JABHKEHUS.

SIBnenune wHepuuu. 3aKOH WHEpUMU. B3anMopelcTBHe Ten Kak NMPUYMHA H3MEHEHHUS CKOPOCTHU
nBukeHust Ten. Macca kak Mepa uHepTHocTH Tena. [lmoTHocTs BemiectBa. CBsI3b IUIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eiMHHIIe 00hEMA BEIlIeCTBa.

Cuna xak xapakTepucTuka B3aumojeiictsus Ten. Cuna ynpyroctu u 3akoH ['yka. 3mepenue cuiibl ¢
IIOMOUIBIO JIMHAMOMETpa. fIBJieHHEe TArOTE€HUs W cuila TsbkecTd. Cuila TSDKECTH Ha JIPYTuX IUIaHeTax.
Bec Tena. HeBecomocTs. CrioxkeHue cuil, HalIPaBJIEHHBIX 0 OJHOM npsiMoil. PaBHOAeWcTBYIOIIas CUJI.
Cuna tpenus. TpeHue cKoIbKEeHUs U TpeHUE NoKos. TpeHue B Ipupojie U TEXHUKE.

Hemoncmpayuu.

Habmoienne MexaHn4eckoro JBMKEHUS Tema.

N3mepenne ckopocTu NpsIMOJIMHEWMHOTO JIBUKEHUS.
Habmroienue sSiBJIeHUS] HHEPIIHH.

Habmtoienne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUU Tell.
CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEl.

o ks wbhE

CrnosxeHue Cul, HallpaBJICHHBIX IO OJTHOM MPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. Onpenenenue CKOPOCTM pPAaBHOMEPHOTO  JBMXKEHHMS (IIapuka B KUAKOCTH, MOJENU
ANEKTPUYECKOTO aBTOMOOUIIS M TaK Jlanee).

2. Onpenenenue cpeHENl CKOPOCTU CKOTBbKEHHUsI OpycKa MM IIapuKa MO HAKIIOHHOM MIIOCKOCTH.

3. Omnpenenenue MWIOTHOCTU TBEPAOTO Tea.

4. OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  pacTsDKeHUS (dedopMaiiu) TPYKHHBl  OT
MIPUIIOKEHHOMN CHUIIBI.

5. OnbIThI, 1EMOHCTPUPYIOUINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT Beca Tejla M XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasnen 4. laBiieHue TBEPABIX TeJl, KUAKOCTENH M ra3oB.

Hasnenne. CiocoObl yMEHBIIICHHS ¥ YBETTUUCHUS NaBieHus. [[aBinenue raza. 3aBUCUMOCTH JaBIICHUS
raza ot o0béma, Temreparypsl. [lepenaua naBneHus: TBEPABIMU TEAMU, KUAKOCTIMU U ra3aMu. 3aKOH
[Mackans. [IHeBMaTHM4eckue  MalIMHBIL.  3aBUCHUMOCTh  JABJICHUS JKUJIKOCTH OT  TJIyOHHBI
I'mapocraruueckuit mapanoxc. CooOmaromecs cocyibl. I napaBinyeckiue MeXaHU3MBl.

Atmochepa 3emuin u atmocdepHoe aamieHue. [IpUUUHBI CyIIECTBOBAHUS BO3IYIIHOW O000JIOYKH
3emmmn. Omweit Toppuuennu. M3mepenwe atmochepHOro maBieHHUS. 3aBHCHUMOCTh aTMOC(HEpPHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl At uaMepeHus: atMochepHOro AaBJIECHUS.



JleficTBHE XKMIKOCTH W Ta3a Ha MOTPYKEHHOE B HHUX Tejo. BeITamkuBaromias (apXxuMeaoBa) CHiIA.
3akon Apxumena. [TnaBanue Ten. Bo3gyxomnnaBanue.
Hemoncmpayuu.
3aBUCHUMOCTD JaBJICHUS ra3a OT TEMIIEPATYPBHI.
[lepenaua naBneHUs KUIKOCTHIO U Ta30M.
Coo0maromuecst Cocyabl.
I'mppasinueckuii npecc.

o e

IIposiBnenue nefictBus aTMOCGHEPHOTO JaBIEHHUS.

6. 3aBUCHUMOCTb BBITAIKHBAIOIIEH CHJIBI OT 00BEMA MOIrpYKEHHOM YacTH Tejda W IUIOTHOCTH
KHUJKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KHUIKOCTH.

8. YcnoBue miaBaHus TeN: IJIaBaHWE WM TMOTPY)KEHHE TN B 3aBHCHUMOCTH OT COOTHOLICHHUS
IJIOTHOCTEH Tela U )KUJKOCTH.

Jlabopamopuwvie padbomovt u onvimol.

1. VccnenoBaHnue 3aBUCHMOCTH Beca Tella B BOAE OT 00bEMA MOTPYKEHHON B KHUAKOCTh YaCTH TeJa.

2. OrmpeienieHue BHITAIKABAIOLICH CHIIBL, AEHCTBYIOLIECH Ha TEJO, MOrPYKEHHOE B HKHUJIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBL, AEHCTBYIONIEH HA TEJIO B )KUJKOCTH, OT MacChl
Tena.

4. OnbIThl, JIEMOHCTPUPYIOUIME 3aBHCHMOCTh BBITAJIKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha TElIO B
KHUJKOCTHU, OT 00BbEMA NMOTPYKEHHOM B )KUIKOCTh YACTH TENA U OT MJIOTHOCTH XKUJKOCTH.

5. KoncrpyupoBanue apeomerpa WIM  KOHCTPYUpOBaHME JIOAKM M OIpeneieHue  eé
rpy30I10ABbEMHOCTH.

Pa3nes 5. PaGora m MoiHOCTB. JHeprusi.

Mexannueckast pabota. MoIHOCTb.

[TpocTble MexaHU3MBI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTb. IlpaBuio paBHOBecHs pblyara.
[IpumeHeHne npaBuiIa paBHOBecHs pbluara K 05oky. «3omotoe mpaBuiio» mexaHuku. KIIJ mpocTbix
MexaHu3MoB. IIpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass dHeprusa. KuHetndeckass u noreHuuanbHas 3Heprus. IIpespamienue onHoro Buia
MEXaHUYECKOM 3HEpPTruu B APYroil. 3aKOH COXpaHEHUsl YHEPTUH B MEXaHUKE.

Hemoncmpayuu.

1. Tlpumepsl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnwvie padbomovt u onvimol.

1. Ompenenenne paGoThl CHIIBI TPEHUS NPU PABHOMEPHOM JBM)KEHUHM Tejla IO TOPU3OHTAIBHOMN
MTOBEPXHOCTH.

2. VccnenoBanue ycioBUil paBHOBECHS phlyara.

3. N3smepenue KII/] HakIOHHOM MIOCKOCTH.

4. Vzy4yeHue 3aKOHA COXPAHEHUS MEXaHUUECKON SHEPTUH.

8 KUIACC

Pa3nen 6. TenioBble siBJIeHUS.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKOM TEOpUHU CTPOECHUS BelecTBa. Macca v pa3mepsl
aTOMOB U MOJEKyd. OMbIThL, MOATBEPKIAIOIMINE OCHOBHBIE IMOJOKEHUS MOJIEKYJISIPHOKMHETHYECKOM
TEOPUH.

Mopenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOSTHUM BemecTBa. Kpucrammmaeckue u amopQHbIe
tena. OObsICHEHNE CBOMCTB Ta30B, KUIAKOCTEH W TBEPIBIX TEJ HA OCHOBE IMOJIOKEHUU MOJEKYIISPHO--
KHHETHYecKoi Teopun. CMauMBaHKE U KallWJUIApHBIE BJICHUS. TerIoBoe pacIMpeHUe U CKaTHeE.



Temmneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBIDKEHUS 4YacTUIl. BHyTpeHHss
sHeprusi. CriocoObl M3MEHEHUs] BHYTPEHHEW SHEPTHUM: TEIUIoNepenada U coBepiieHrue padboThl. Bumsl
TEIUIONEPEIauu: TEIJIOMPOBOHOCTD, KOHBEKIINS, U3JIyUCHHE.

KonmuecTBo TeruoTel. YaenbHas TEIIOEMKOCTh BEIIEeCTBA. TeMI000MEH U TEIJIOBOE PaBHOBECHE.
VYpaBueHnue temoBoro Oananca. [lnaBneHue U oTBepAEBaHUE KPUCTAIUIMYECKUX BEHIECTB. Y AelIbHAs
Teruiota miasieHus. [lapooOpazoBanue u koHjeHcanws. Mcmapenuwe. Kumenue. YnenpHas Tteriora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUSI OT aTMOC(HEPHOTO TaBICHHUS.

BraxxnocTh Bo3myxa.

DHeprus TOTUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMUSI.

[Tpuntuner pabotsl TeruoBbiX asurateneit KIIJ temmoBoro apurarens. TermioBble ABUTATENNd WU
3aIlUTa OKPY>KAIOIICH CPEeIbI.

3aK0oH COXpaHEHUs U MPEBPAILCHHs SHEPTUHU B TEIIOBBIX MIPOLIECCAX.

Hemoncmpayuu.

HaGmotenne 6poyHOBCKOTO JIBHYKEHUSI.

Ha6monenue nuddysum.

HalGmronenue siBeHni CMauyuBaHUsI M KalTWJUISIPHBIX SIBICHHH.

Hab:mroenre TeniaoBoro pacuimpeHus Tel.

N3menenune naBiaeHus ra3a npyu K3MEHEHHH 00bEMa M HAarpEBaHUH WJIH OXJIAXKICHHH.
[IpaBuiia usmMepeHus TeMepaTyphl.

Bune! Tenionepenayu.

OxutaxkeHre mpu COBEPIIEHUU PaObOTHI.

©ooNo R wdPE

Harpeanue npu coBepiieHHH padOThl BHEITHUMH CUJTIAMH.

[EEN
©

CpaBHeHHE TEMI0EMKOCTEN pa3InYHbIX BELLECTB.

[EEN
=

Habmronenune kuneuus.

[EEN
N

Habmroienne mocTostHCTBa TeMIIEpaTyphl MU TUIaBICHUH.

13. Mogenu TEIUIOBBIX IBATATEIIEH.

Jlabopamopuwie pabomul u onvimot.

OnbIThHI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKESHHUSL.

OnpIThI O BRIPAIIMBAHUIO KPUCTANIOB IOBAPEHHOW COJIM WIIM caxapa.

OnBITHI 110 HAOJIOICHHUIO TEIIOBOTO PACIIUPEHHUSI TA30B, )KUIKOCTSH U TBEPIBIX TEIL.

Awnh e

Ornpenenenue naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

5. OHBITI)I, ACMOHCTPpHUPYIOIIUE 3aBUCUMOCTDb JAaBJICHHA BO3AyXa OT €T0 00BéMa u Harpe€BaHud WA
OXJTQKICHUSI.

6. IlpoBepka TUMOTE3bl TUHEHHONM 3aBUCUMOCTH JUIMHBI CTOJOWKA JKUIAKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTyphbl.

7. HabmioneHne M3MEHEHHs BHYTPEHHEH JHEpPruu Tella B pe3yibTare Terionepefadyd M padoThI
BHCIITHUX CHUIJI.

8. HccnenoBanue sSBICHUS TEIUIOOOMEHA IMPU CMEITUBAHUHT XOJIOAHOW U TOPSYCH BOJIBI.

9. OnpeneneHre KOJUYECTBA TEIUIOTHI, IMOJYYCHHOTO BOJOW IPH TEIUIOOOMEHE C HarpeThiM
MCTAJUIMYCCKUM MUIUHIPOM.

10. Onmnpenenenue ynenbHON TETIOEMKOCTH BEIIIECTBA.

11. HccnegoBaHue mpoliecca HCTapeHusl.

12.  OmnpeneneHre OTHOCUTENHHOM BIaXKHOCTH BO3yXa.

13. Onmnpenenenuve ynenbHON TETIOTHI TUTABIEHUS JIbA.



Paznen 7. diiekTpryeckne 1 MAarHUTHbIE SIBJICHUS.

OnekTpusanusa Ten. J[Ba poja 3JIeKTpUYEcKuX 3apsaiaoB. B3amMoaelcTBue 3apspKEHHBIX TeNl. 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aUMOJIEHCTBUS 3apsyKEHHBIX TEJI OT BEIMUYUHBI 3apsAA0B U PACCTOSIHUS
MEXJy TeJIaMu).

Onekrpuueckoe 1mosie. Hampspk€HHOCTH — anekTpuyeckoro nois. [lpuHiun — cynepnosunuu
ANEKTPUYECKUX I10JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu »snexktpuueckux 3apsaoB. OJIEMEHTApHBIM 3nekTpuueckuil 3apsa. CTpoeHue aToma.
ITpoBOIHUKY U JUAIEKTPUKHU. 3aKOH COXPAaHEHMsI JIEKTPUUECKOTO 3apsizia.

ONEeKTpUYECKUN TOK. YCIOBUS CYLIECTBOBaHMS 3JIEKTPHUUECKOro ToKa. MCTOUHMKM IOCTOSHHOIrO
ToKa. JIelcTBUS 3JIEKTPUUECKOro TOKa (TEIUIOBOE, XMMUYECKOE, MArHUTHOE). DJIEKTPUUECKUH TOK B
AKHUJIKOCTSIX U ra3ax.

Onekrpuueckas wnemnb. Cuna Toka. DnekTpuueckoe HampsikeHue. CONpOTHUBIEHHME IPOBOJHMKA.
VYaenbHOe compoTuBiieHME BeliecTBa. 3akoH Owma juig yuactka unenu. IlocnenoBarenbHoe U
napajuiesIbHOE COEIMHEHNE IPOBOIHUKOB.

Pabora M MOIIHOCTH 3JEKTPUUECKOro TOKa. 3akoH Jlxoyns—Jlenna. Onexkrtpuueckue uenu u
NOTpeOUTENH IEKTPUUECKOM s3Heprun B ObITY. KopoTkoe 3aMbikaHue.

[TocTosiHHBIE MarHUTHL. B3anMopelicTBHE NMOCTOSAHHBIX MarHUTOB. MarHuTHoe mnojie. MarHutHoe
nojie 3eMJIM U €ro 3Ha4eHue AJs Ku3HU Ha 3emite. OnbIT Opcrea. MarHUTHOE 110J1e 3JIEKTPUYECKOro
Toka. IIpuMeHeHne 31eKTpOMarHuToB B TeXHUKE. [leificTBUe MarHUTHOTO MOJI Ha IMPOBOJHUK C TOKOM.
DONeKTpOoABUIaTedb IOCTOSHHOIO TOKa. Vcrosnb30BaHWE AJIEKTPOJABHUraTesiel B TEXHUYECKUX
YCTPOKCTBAaxX U Ha TPAHCIIOPTE.

Onbitel @apanes. SIBieHue >AEKTPOMArHUTHOW WHAYKIWU. [IpaBmio JleHma. DnekTporeneparop.
CriocoObl MOYYCHHS JJICKTPHUSCKON SHEPTHH. DJIEKTPOCTAHIIMU Ha BO30OHOBIIIEMBIX HMCTOYHHKAX
SHEpPTUH.

Hemoncmpayuu.

OnexTpusanus Tell.

JIBa posa JIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBHUE 3apsyKEHHBIX TEIl.
YCTpoUCTBO U IEHCTBUE DIIEKTPOCKOIIA.

DnexTpocTaTuuecKas HHIYKIIHS.

3aKOH COXpaHEHUs JEKTPUUECKUX 3apsi/I0B.

[IpOBOAHMKY M TUANEKTPUKH.

MonenrpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKH TOCTOSIHHOTO TOKA.

©CoN Ok wDdE

JlericTBUS DIIEKTPUYECKOTO TOKA.
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3JICKTpH‘-ICCKHﬁ TOK B )KUJKOCTH.
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I"a30BBbIit pazps.
H3MepeHne cuibl TOKa aMIIEPMETPOM.
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I/IsMepeHHe SJICKTPHUYCCKOT'O HAITPSXKCHUA BOJIBbTMETPOM.
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Peocrat n MarasuH conpOTHBIICHHN.
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BsaumoaericTBre MOCTOIHHBIX MArHUTOB.
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MOI[CJ'II/IpOBaHI/IC HCEBO3MOXHOCTH pa3JICIICHUA IIOJIFOCOB MArHUTA.

-
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MonenpoBaHuEe MarHUTHBIX MOJIEH TOCTOSIHHBIX MarHuTOB.
OmnsIT Opcrena.
MarauTtHoe 1nosie Toka. JJIEKTPOMarHur.

N
S ©

JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.
HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHONW WHIYKITHH.
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23.  Omnbitel Qapanes.

24. 3aBUCHMOCTH HampaBiICHUS HHIYKIMOHHOTO TOKA OT YCIOBUI €ro BO3HUKHOBEHHUSI.

25. DnexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomsl u onvimot.

OnbITHI 10 HAOTIOICHHUIO SJICKTPU3AIUH TNl HHIYKIIUEH U MPU COTPUKOCHOBEHUH.

HccnenoBanue NeHCTBUS JIEKTPUIECKOTO MOJIS HA TIPOBOJIHUKH U JTUDIICKTPUKHU.

COopka u mpoBepKa padOThI STEKTPHUECKOH IETH MTOCTOSHHOTO TOKA.

W3mepenue u peryupoBaHue CUIIbl TOKA.

W3mepenue u peryinupoBaHue HAMPSKEHHUS.

6. MccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UIYIIETO Yepe3 pe3UcCTop, OT COIPOTUBIICHUS pe3UCTOpa

o s wn e

U HaIPsKEHUs Ha PE3UCTOPE.

7. OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb IEKTPUUYECKOIO COIPOTUBIIEHMS IIPOBOJHUKA OT €ro
JUIVHBI, IUIOLIAIH IIOTIEPEYHOr0 CEYEHMS U MaTepHaIa.

8. IlpoBepka mpaBWiIa CIIOKEHUS HANPSDKEHUH TPH  MOCIEA0BATEIbHOM COEAMHEHUH JIBYX
PE3UCTOPOB.

9. IIpoBepka npaBuiia AJsl CUJIbl TOKA IIPU MapajlIeIbHOM COEIMHEHUH PE3UCTOPOB.

10. Ompenenenuie pabOThI MEKTPUUECKOrO TOKA, UAYILETO Yepe3 pe3ucTop.

11.  OmnpeneneHne MOLHOCTH JIEKTPUUYECKOTO TOKA, BBIIEIIEMOI Ha pe3ucTope.

12.  HccrnenoBaHue 3aBUCHMOCTHU CHJIbI TOKA, MIYILETO Yepe3 JIaMIIOUKY, OT HalpsKeHUs Ha HEell.

13. Omnpenenenne KII/] narpesatens.

14. HccnenoBaHue MarHUTHOTO B3aUMOJAEUCTBUS ITOCTOSSHHBIX MarHUTOB.

15. UM3ydeHue MarHUTHOTO MOJIS IIOCTOSIHHBIX MAarHUTOB MIPHU WX O0BETMHEHUN U Pa3CIICHHH.

16. MUccrenoBanue neicTBUS IIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTb CHUJIbI B3aUMOAEMCTBHSI KATYyIIKH C TOKOM U
Mar"uTa OT CHJIbl TOKa U HaIlPAaBJICHUS TOKA B KaTYIIKE.

18. U3yueHue neiicTBUS MAarHUTHOTO OIS HA IIPOBOJAHUK C TOKOM.

19. KoncTtpyupoBaHue U u3yuyeHue paboThl IEKTPOABUTATENS.

20. WM3mepenue KIIJl aneKTpogBUTraTeIbHOM YCTAaHOBKH.

21.  OmbITHI IO UCCIIEOBAHUIO SBJICHUS IEKTPOMArHUTHON MHAYKIUH: HCCIEIOBAaHNE N3MEHEHNI
3HA4YEHMS Y HANPABIICHHUs] MHAYKIIMOHHOIO TOKA.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe naBwkeHue. MarepuanbHag Touka. Cucrema orcuéra. OTHOCHUTENBHOCTh
MEXaHMYECKOT0  JBWXKEHHMS. PaBHOMEpHOe  nIpsMoiMHEWHOe  aBMkeHHe.  HepaBHomepHoe
MpsAMOJIMHENHOE IBHKeHHE. CpellHsAsl U MTHOBEHHAs1 CKOPOCTh TeJIa TP HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE psMouHeliHOe nBrkeHne. CBoOoHoe manenne. OnbiTel [anwies.

PaBHOMepHOE nBIKEHME TO OKpYKHOCTH. Ilepmonm m vactora oOpamenus. JluHelHas u yrioBas
ckopocTH. LleHTpocTpeMHuTENbBHOE YCKOPEHHE.

IlepBbiii 3akoH Hprorona. Bropoit 3akoH Herorona. Tperuit 3axkon Herorona. IlpuHinmn
CYNEPIIO3ULINU CHIL

Cuia ynpyroctu. 3akoH ['yka. Cuma TpeHUs: cujia TPEHUS! CKOJIbKEHUs, CUJIa TPEHUS MTOKOs, IpyTue
BH/IbI TPEHHUSI.

Cuna TSKECTM U 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpeHHE CBOOOAHOro majeHus. J[BuxeHue
mwianet Bokpyr Comnnua. [lepBas kocMudeckas ckopocTb. HeBecoMOCTh 1 meperpy3Ku.



PaBHOBecue marepuanbHON TOukd. AOCOMOTHO TBEpHoe Teno. PaBHOBecme TBEpmOTO Teima ¢
3aKpEIUIEHHON OChIO BpaieHusi. MoMeHT cuiibl. LIeHTp TsokecTw.

HUmnynec Tena. U3menenue nmmyinbca. mnynbsc cuiibl. 3aKOH COXpaHEHUs MMITylibca. PeakTuBHOE
JBUKECHHUE.

Mexanunueckasi pabota ¥ MOIIHOCTh. PaboTa Cuil TsXKECTH, yHOpyroctu, TpeHus. CBsi3b SHEPIHH U
pabotbl. IloTeHnManbHAas SHEPrusl Tena, MOMHATOrO HAJ IMOBEPXHOCTHIO 3eMid. [loTeHiuanbHas
9Heprus cxarod npyxuHsl. Kunernueckas sHeprus. Teopema O KHUHETHUYECKOM SHEPruu. 3aKOH
COXPaHEHHUS MEXaHUYECKOI HEPTUu.

Hemoncmpayuu.

1. HaGnrogeHne MeXaHMUECKOr o ABM)KEHHUS TeJla OTHOCUTENIbHO Pa3HbIX TeJ OTCUETa.

2. CpaBHeHME MyTel W TPACKTOPHUIl ABMXKEHUS OJHOTO U TOTO e Tejla OTHOCUTENIBHO Pa3HBIX Tell
oTcuéra.

3. M3mepeHne CKOpOCTH M YCKOPEHHSI MTPSIMOJIMHEHHOTO IBUKECHUS.

4. WccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBUYKEHUSI.

5. Halumronenne ABM>KEHUS Tela 10 OKPYKHOCTH.

6. HaOmioneHne MexaHM4eCKHX SIBICHUH, MPOUCXOAAIUX B cucreMe oTcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOUHEeTa (PU3UKU.

7. 3aBUCUMOCTH YCKOPEHHUS TeJa OT MacChl TeJa U IEHCTBYIOIICH HA HETO CUJIBL.

8. HabmioneHune paBeHCTBA CHII TP B3aUMOJICHCTBUH TETI.

9. M3meHeHue Beca Teja MpH yCKOPEHHOM JIBH)KCHUH.

10. Ilepenaua mmIirysbca Mpu B3aUMOACHCTBUU TEI.

11. TIpeobpa3oBaHus YHEPTUHU MPU B3AUMOACHCTBUH TEIL.

12. CoxpaHeHHE UMITyJIbCa IPH HEYPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHHE UMITYJIbCA IPU A0COTIOTHO YIIPYTOM B3aHMO/ICHCTBHH.

14. HaOmioneHune peakTUBHOTO JIBHXKEHUSI.

15. CoxpaHeHne MEXaHMYECKOW YHEPTUU NMPH CBOOOIHOM MaACHUH.

16. CoxpaHeHHe MEXaHMUYECKOW PHEPTUU MPH JIBUKEHUU Teja MOoJI AeUCTBUEM MPY>KUHBI.

Jlabopamopuwie pabomul u onvimot.

1. KonctpyupoBaHue TpakTa AJisi pa3roHa U JaJbHEWIIEro paBHOMEPHOrO JBMKEHMS IIapuKa WIN
TEJEKKH.

2. OmpenenieHne CpefHEH CKOPOCTH CKOJIBKEHHS OpyCcKa WIJIM JBM)KCHHUS IIapHKa 10 HAKJIOHHOW
MJIOCKOCTH.

3. OmnpeneneHne yCKOpeHUs Tela IpU PaBHOYCKOPEHHOM JIBUYKEHUH 1O HAKJIIOHHOM MJI0CKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HayaJlbHOU
CKOpPOCTH.

5. IlpoBepka THIIOTE3Bl: €CIM NMPH PABHOYCKOPEHHOM JBM)KEHUHU 0€3 HauyalbHOM CKOPOCTH MYyTH
OTHOCSITCS KaK psi/i HEYETHBIX YHCENl, TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. MccnenoBanne 3aBUCHMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAaJIBHOTO JTABJICHUSI.

7. Onpenenenne K03PGUITUEHTA TPEHUS CKOTBKEHUSI.

8. Ompenenenue KECTKOCTH MPYKHUHEI.

9. Ompenenenue pabOThl CUJIBI TPEHHUS NPU PABHOMEPHOM JIBUKEHHUU Teja MO TOPU30HTAIBHOU
MTOBEPXHOCTH.

10. Omnpenenenne pabOThl CHUJIBI  YOPYrOCTH IMpH TOAbEME TIpy3a C HCHOJIb30BAHUEM
HETOJBM)KHOTO U TIOBHXKHOTO OJIOKOB.

11. HM3ydeHwue 3aKOHA COXpPAHEHUS SHEPTUH.



Pasznen 9. Mexann4yeckue Koj1e0aHUSA U BOJHBI.
KonebartenbHoe nBuxenune. OCHOBHBIE XapaKTEPUCTHUKU KOJeOaHUMU: MEPUOJ, 4acTOTa, aMILTUTY/A.
Matematuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpaliieHne snepruu npu KosiaedaTeabHOM ABMKEHUU.
3aryxaromue konebanus. BeiHykneHusie konebanus. Pezonanc. Mexanudeckue BoiHBL. CBoICTBa
MEXaHU4YeCKUX BOJH. IIpomonpHble W monepedHble BOJHBL J[JIMHA BOJHBI W CKOPOCTh €€
pacrpocTpaHeHusi. MexaHU4eCKre BOJIHBI B TBEPAOM TeJIE€, CEICMUYECKUE BOJIHBI.
3Byk. ['poMKOCTH 3ByKa M BeICOTa TOHA. OTpakeHue 3ByKa. IHPPa3BYyK U yIbTPa3BYK.
Hemoncmpayuu.
Habmonenue xosneb6anuii Tes moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIbl YTIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.
Habiroienue BeIHY X /I€HHBIX KOJeOaHUIl U pe30HaHCca.
PacnipocTpanenue npogoabHbIX U MTONEPEUHBIX BOJH (Ha MOJIEIH).
HaGimtoieHne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

ok whE

AKyCTHYECKUI PE30HAHC.

Jlabopamopuwvie padbomut u onvimol.

Omnpenenenre 4acTOThl U Mepro/ia KoueOaH!il MaTeMaTH4eCKOro MasiTHUKA.

Omnpenenenre 4acTOThl U Mepro/ia KoueOaHuil MPYy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TIEpHUoa KoJeOaHU MOJBEIIEHHOTO K HUTHU Tpy3a OT JJIUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepUoAa KoJeOaHU NPy >KMHHOTO MasiTHUKA OT Macchl Ipys3a.

ok~ wnNE

[IpoBepka HE3aBUCUMOCTH TIEPHO/Ia KOJIeOaHHl rpy3a, MOJIBEIICHHOTO K HUTH, OT MacChl rpy3a.

6. OnbBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh TepH0/Ia KOJIeOaHUH MPYKUHHOTO MASITHHKA OT MACCHI
rpy3a #u >KECTKOCTU MPY>KUHBI.

7. N3mepenne ycKopeHus CBOOOIHOTO TaICHUS.

Paznen 10. DinekTpoMarHuTHOE MoJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE MOJ€. DIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3lEKTPOMArHUTHBIX BOJH. [lkana
3JIEKTPOMArHUTHBIX BOJIH. MCrob30BaHME AIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBSI3H.

DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CpoiicTBa 37€KTPOMarHUTHBIX BOJIH.

2. BoJIHOBBIEC CBOCTBA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1. V3yyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C TTIOMOIIEIO MOOMIILHOTO TeseoHa.

Pasznen 11. CBeToBbIe siIBJICHHS.

JlyueBas mognens cBerta. Mcrounuku cBera. IIpsMonuHeitHoe pacnpocTpaHeHUE CBeTa. 3aTMEHHsS
Connua u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpaxKeHUs CBETA.

[Ipenomnenue cBera. 3akoH mnpenomiieHus cBeTta. [lodHOoe BHYTpEeHHee OTpa)K€HUE CBeETa.
Hcnonps3oBanme MOJTHOTO BHYTPEHHETO OTPAXKCHHS B ONITHYECKUX CBETOBOIAX.

Jlunza. Xon nmydeii B nuH3e. OnTudeckas cucrema ¢oToarnmapara, MUKPOCKoma U Teieckona. [as
KaK ONTHYECKasi CUCTEMA. BIU30pyKOCTh B 1aTbHO30PKOCTD.

Paznoxenne Oemoro cBera B crmektp. OmnbiTel HeroToHa. CrOKE€HHE CHEKTPAJIbHBIX I[BETOB.
Jucnepcus caera.

Hemoncmpayuu.
[IpsiMonuHETHOE pacipOCTPAHEHUE CBETA.
OTtpaxkeHue cBeTa.
[Tonydenne n300paxkeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.

o s wnNE

OnTHYeCKUN CBETOBO/I.



6. Xox mydei B coOuparomiei JTnH3e.

7. Xox mydeil B paccenBaroliei JIMH3E.

8. Ilomyuenue n300paskeHU C MOMOILBIO JIMH3.

9. Ilpunuun aercTBus poToanmapara, MUKpPOCKOIIA M TEJIECKOTIA.

10. Mopens rnasa.

11. PaznoxeHue 6e10ro CBeTa B CIEKTP.

12. TlomyueHue 6enoro CBETa MPH CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnwvie padbomot u onvimol.

1. VccnenoBanue 3aBUCUMOCTH yIJla OTPasKeHHUsI CBETOBOTO JIy4a OT YIJia MajeHHs.

2. N3ydeHune xapakTepUCTUK U300paKEHUs IPEeIMETA B IIJIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCUMOCTH yTja MPEIOMIIEHUSI CBETOBOTO Jydya OT yIjia MaJeHUsl Ha TpaHHIle
«BO3YX—CTEKIIO.

4. Tlony4eHnue n300pakeHUH ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.

5. Onpenenenne GOKYCHOTO PACCTOSIHHSI M ONTHYECKON CHIIBI COOMPAIONICH TUH3BI.

6. OmBITHI 1O Pa3I0KEHUIO OEJIOTr0 CBETa B CIIEKT.

7. OnbITHI 110 BOCIIPUSATHIO IIBETA MPEAMETOB MPU WX HAOIIOICHUU Yepe3 I[BETOBbIC (DUIBTPHI.

Pa3nen 12. KpantoBhble siBJIeHUS.

Onwitel Pesepdopna u mmanerapnas monenb atoma. Mopens aroma bopa. Hcnyckanwe u
norjouieHne ceera atoMoM. KBautel. JInHelyaTbie CIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oeta- um ramma-usnydenus. CtpoeHue aTtomHoro siapa. HykimonHas
MOJIENIb aTOMHOTO sapa. M3ortombl. PanpnoakTuBHBIE npeBpamenus. llepros momypacmaga aTOMHBIX
a5ep.

Snepuble peakiuu. 3aKOHBI COXPAHEHHS 3apsJ0BOTO U MACCOBOIO YUCEI. DHEPTUsl CBSI3M aTOMHBIX
snep. CBsa3b Macchl U dHepruu. Peaknnum cuHTe3a W jaeneHus siaep. Mcrounwmku sHeprum CoiHIA |
3BE3 L.

Snepunas sHepretruka. JleficTBUs paqloaKTUBHBIX U3Ty4YEeHU Ha KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3ITy4eHHUs U TOTJIOIIECHUS.
CriexTpbl pa3InyHbIX T'a30B.

CrnexTp Bomopo/a.

Habmonienue TpekoB B kamepe Bunbcona.
Pabora cuérurka HOHU3UPYIOIUX U3TYICHUH.

ok wnE

Perucrpanus u3nydeHus: IpUpOIHBIX MUHEPATIOB U MPOYKTOB.

Jlabopamopuwie pabomul u onvimot.

1. HabmroneHue CIIOMIHBIX U JIMHEHUATBIX CHEKTPOB U3JTyUeHHUS.

2. VccnenoBanue TPEKOB: U3MEPEHNE SHEPTUH YaCTHUIIBI IO TOPMO3HOMY My TH (110 oTorpadusm).

3. M3mepenne paanoakTuBHOTO (hOHA.

IHoBTOpPHUTE/IBbHO-00001IAK0 M MOLYJIb.

[ToBTOpHUTENEHO-0000IIAOIIMI  MOYJIb TpPEIHA3HAYEH JUIsl CHUCTeMaTH3alud ©W  0000ImeHus
MIPEIMETHOTO COJICPKAHUSI W OIBITAa JEATSIBHOCTH, TMPHOOPETEHHOTO NpPHU HM3YYCHHWH BCETO Kypca
¢u3uKky, a Takxke JUIsl MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy Mo (usuke s
o0yyaroImuxcs, BEIOPaBIINX 3TOT yU4eOHBIH Mpeamer.

[Ipy W3y4YeHUM MAHHOTO MOAYJIS PEATU3YIOTCS M CHUCTEeMAaTU3UPYIOTCS BUABI JEATEIBHOCTH, Ha
OCHOBE KOTOPBIX 00eCHeunBaeTCs JOCTIXKEHUE TMPEIMETHBIX W METalpPEeIMETHBIX IUIAHUPYEMBIX
pe3yabTaToOB 00y4YeHUs, POPMUPYETCS] €CTECTBEHHOHAYYHAs! TPaMOTHOCTh: OCBOEHUE HAYUYHBIX METO/I0B
UCCIIEIOBaHMsI ABJICHUH NPUPOABI U TEXHUKHU, OBIAJCHUE YMEHUSAMH OOBICHATh (DU3UUECKUE SIBICHUS,
IIPUMEHSS MOTy4YE€HHbIE 3HAHUS, PEIIaTh 33a4K, B TOM YUCJIe KAUECTBEHHbBIE U AKCIIEPUMEHTANIbHBIE.



[IpuHIMNIHATBHO AESITETBbHOCTHBIM XapakTep JaHHOTO pasjena peanusyeTrcss 3a C4E€T TOro, 4To
oOyuJaroluecs BBIMOIHSIOT 33aHUsI, B KOTOPBIX UM MpeJiaraeTcs:

HAa OCHOBE IIOJIYYCHHBIX 3HAHMM pacro3HaBaTb M HAyYHO OOBACHATH (PU3MUECKHE SIBICHUS B
OKPY’KaIOIlleH MPUPOJIe U TOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHBIC METOABI UCCICIOBAHUS (DU3MYECKHUX SBICHUH, B TOM YHCJE JJIS MPOBEPKH
TUIIOTE3 U MOJIYYCHHS] TEOPETUUECKUX BHIBOJIOB;

O0OBSICHATH HAyUYHbIE OCHOBBI HaW00JIe€ BAXKHBIX JIOCTUKEHUN COBPEMEHHBIX TEXHOJIOTHI, HAPUMeEp,
MIPAKTUYECKOI0 MCIOJIb30BaHUS PA3IMYHbIX UCTOYHMKOB SHEPrUM HAa OCHOBE 3aKOHA MpEBpAallleHUs U
COXpPaHEHUS BCEX U3BECTHBIX BUJIOB SHEPTrHH.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUSA

W3ydyenne Qu3MKUM HA YpPOBHE OCHOBHOIO OOIEro 0OOpa3oBaHWs HAMpPaBICHO Ha JOCTHUYKEHHE
JIMYHOCTHBIX, METAIIPEIMETHBIX U NMPEAMETHBIX 00pa30BaTENIbHBIX PE3YJILTATOB.

B pesynprate m3ydeHus (M3MKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Yy OOYYaromIerocs
OyayT chopMupOBaHBI CIEAYIOMINE JINIYHOCTHBIE PE3YIIbTATHI B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

® - [IPOSIBJICHUE UHTEpECca K UICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUIMCKON (prU3HUecKOl HayKH;

® - [[EHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpasKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

® - TOTOBHOCTh K AKTHBHOMY YYaCTHIO B OOCYKICHHWH OOIIECTBEHHO 3HAYMMBIX U STHUYECKUX
po6JIeM, CBA3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHNEM JTOCTHKEHUN (PU3UKY;

® - OCO3HAHME BAKHOCTHU MOPAIbHO-ITUYECKHUX IPUHIUIIOB B IEATENBHOCTH YUEHOTIO;

3) 3¢TeTH4YEeCKOr0 BOCTIUTAHUS

® - BOCIPHATHE D3CTETHMUECKMX KadyeCcTB (U3MYECKOH Hayku: e€ TapMOHHMYHOTO IOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHMA:

® - OCO3HAHME LIEHHOCTH (PU3MUECKON HayKU KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpa, OCHOBBI
pPa3BUTHUS TEXHOJOTHUN, BAKHEUILEH COCTABIIIIOLIEN KYJIbTYpPBI;

® - pa3BUTHE HAYYHOMU JH0O03HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON eI TEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHS:

® - OCO3HaHHE IIEHHOCTH O€30MacHOro 00pa3a >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
BaXHOCTH TNPaBHJI O€30MIaCHOTO MOBEJICHUS Ha TPAHCIIOPTE, Ha I0pOrax, ¢ JIEKTPUUYECKUM U TETJIOBBIM
000py/1I0BaHUEM B JIOMAIIHUX YCIOBHSIX;

e - chOpMHUPOBAHHOCTh HaBBIKA pedJICKCUM, MPU3HAHUE CBOETO MpaBa Ha OMMUOKY M TAKOTO XKe
IIpaBa y ApYyroro 4ejioBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

® - AaKTUBHOE YYacTH€ B pEUICHHM MpPaKTHYEeCKHX 3a7ad (B pamMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3alyM, ropoaa, Kpas) TEXHOJOTHYECKOM M COLMAIbHOM HANpPaBICHHOCTH, TPEOYIOUIMX B TOM
yucie U PU3NIecKnX 3HaAHUM;

® - MHTEpeC K MPaKTUYECKOMY M3yUeHUI0 Ipodeccuil, CBSI3aHHBIX C (PU3UKOM;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA:

® - OpUEHTalMs Ha MPUMEHEHHE (PU3NYECKUX 3HAHUN JUIS PEIICHUs 33a1a4 B 00JIACTH OKpY’Karomien
Cpelbl, IUTAHUPOBAHMSI IOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX IMOCJIEACTBUN AJIs OKPYKAIOIIEH Cpeibl;



® - OCO3HaHME II00aJTLHOTO XapaKTepa SKOJOTUUECKHUX MPOOIEeM U yTeH X PEIICHHUS;

8) ajanTanuu K U3MEHSIIOIIMMCH YCJIOBUSAM COLUAIBHOI U MPUPOIHOI Cpebl:

® - TOTPeOHOCTh BO B3aMMOJICHCTBUM TMPU BBIOJHEHHH HCCIICOBAHUNA U MPOCKTOB (HU3UICCKOM
HANPABJIEHHOCTU, OTKPBITOCTh ONBITY U 3HAHUAM JPYTHUX;

® - [IOBBILICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO AEATEIbHOCTD;

e - OoTpeOHOCTh B (DOPMHUPOBAHHMH HOBBIX 3HAHUH, B TOM 4Hcie (OPMYJIUPOBATH HJCH, TOHSITHSI,
TUIIOTE3bI O (PU3UIECKUX O0BEKTAX U SBJICHUSAX;

® - 0CO3HaHME Ne(PUITMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH,

® - [UTAHUPOBAHUE CBOETO Pa3BUTHS B MIPHOOPETEHUU HOBBIX (DU3UUYCCKUX 3HAHUIA;

® - cTpeMIICHUE aHAIIM3UPOBATh M BBISBIISATH B3AMMOCBSI3H MPUPOIBI, OOIIECTBA U SKOHOMHKH, B TOM
YHCIIe C UCIIOJIb30BaHNEM (PH3UYECKUX 3HAHU;

® - OIICHKA CBOUX JICUCTBUHM C YUETOM BIUSHUS HA OKPY’KAIOIIYIO CPEAY, BO3ZMOKHBIX TJTIOOATBHBIX
IOCJIEJICTBHH.

METANPEJMETHBIE PE3YJIbTATHI

B pesynbrate ocBOeHHsI HpOrpaMMbl IO (U3UKE HAa YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS y
oOydatomerocss  Oynyt  chopmupoBaHbl ~ MeTampeAMeTHbIe  Pe3yJbTaThl,  BKIIOYAIOIIUE
MO3HABATEIbHBIE YHUBEPCAIbHBIC YUeOHBIC NEHCTBUS, KOMMYHUKATHBHBIC yYHUBEpCAJIbHBIC YUeOHBIC
NENCTBUS, PETYJISITUBHBIC YHUBEPCAJIbHBIE YUeOHbIE TEHCTBUSI.

Ilo3HaBaTe/IbHBbIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble Joruyeckue geicTBus:

® BBISIBJIATH U XapaKTE€PU30BaTh CYIIECTBEHHBIE TPU3HAKU O0BEKTOB (SIBICHUN);

® YCTaHaBIMBATh CYIIECTBEHHBIH MpPHU3HAK KJIACCU(PHUKAIMKU, OCHOBAaHUS Ui O0O0OOLIeHHs U
CpPaBHEHUS,

® BBIBIATH 3aKOHOMEPHOCTHM M IPOTHUBOpEUUs B paccMaTpuBaeMbIX (akTax, HTaHHBIX U
Ha6J'II-021€HI/I$IX, OTHOCAIINXCA K (1)I/ISI/I‘I€CKI/IM SIBJICHUAM,

® BBIBIATH NPUUYMHHO-CIIEACTBEHHBIE CBS3U IMPH M3YYEHUH (U3NYECKUX SIBICHUN M MPOLIECCOB,
ACJIaTb BBIBOJIbI C HCIIOJIB30BAHUEM JCAYKTUBHBIX W HWHAYKTUBHBIX YMOSaKHmHCHHﬁ, BbIABUI'ATh
THUITIOTE3BI O B3aUMOCBA3AX (1)H31/I‘~IGCKI/IX BCJINYNH,

® CaMOCTOSITEIbHO BBIOMpaTh CHOCOO pelleHuss ydeOHOM (Qu3nueckol 3amaun  (CpaBHEHHE
HECKOJIbKUX BAapUAHTOB pEIIeHUs, BbIOOp Hambojee MOAXOASIIEr0 C YYETOM CaMOCTOSITEIILHO
BbIJIEJICHHBIX KPUTEPHUEB).

Ba3zoBble uccienoBarebckme 1eiCTBUS:

® JCIOJIb30BaTh BOIPOCHI KAK UCCIIEI0BATENbCKUM HHCTPYMEHT ITO3HAHUS;

® MPOBOJUTH IO CaMOCTOSITENIBHO COCTaBJICHHOMY IIJIaHY OIbBIT, HECIOXHBIH (U3HUecKuit
9KCHEPUMEHT, HEOOJIBIIIOE UCCIIEA0BAaHNE (PU3UUECKOTO SBJICHUS;

® OIIEHWBAaTh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(GOpPMALMIO, TOJYyYEHHYI0 B XOJ€
UCCIIEIOBaHMS WM DKCIIEPUMEHTA;

® CaMOCTOSTENbHO (OPMYIHUPOBaTH OOOOLIEHUS M BBIBOJABI IO pe3yJbTaTaM MPOBEIEHHOTO
HaOJI0ICHNS, OMIbITA, UCCIIEI0OBAHMS;

® [IPOTHO3MPOBATH BO3MOXKHOE JaibHeIIee pa3BUTHE (PU3NIECKUX MPOIIECCOB, a TAKXKE BBIIBUTATh
MPEIIOI0KEHN 00 UX PA3BUTHH B HOBBIX YCIOBHUAX M KOHTEKCTaX.

Paborta ¢ nnopmanmeii:



® TPUMEHATH Pa3IMYHbIE METOJbI, MHCTPYMEHTBI U 3aIllpOChl MPH MOHCKE U 0TOOpe MH(pOpMaLUU
WIN JaHHBIX ¢ yYETOM MPEATIOKEHHON yueOHOH pusnueckoii 3a1auu;

® aHAIM3HPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATh MH(DOPMALMIO PA3IUYHBIX BUIOB U
(dhopM mpeIcTaBICHHUS,

® CaMOCTOSITEIBHO  BBIOMpaTh  ONTUMAIBHYIO (OpMy TpeACTaBiIeHHUs HHPOpPMALUH U
WUTIOCTPUPOBATh pellaeMble 3aJaud HECIOXKHBIMH CXEMaMH, TuarpaMMaMH, WHOW TpapuKod M uX
KOMOMHAITHSIMH.

KoMMyHUKaTHBHbIE YHHBepcaJlbHble Y4eOHbIe el cTBHA:

e B XOAc OOCYXJCHHS Yy4eOHOTrO Marepuayia, pe3yJbTaTOB JabOPAaTOPHBIX pPabOT M MPOCKTOB
3aJaBaTh BOIPOCHI M0 CYIIECTBY OOCYX/J1aeMOW TEeMbI M BBHICKA3bIBATh W/, HAIICIIEHHBIC HAa PEIICHHUE
3aJjauu 1 MoJiiepKanue 01aroxenaTeaIbHOCTH OOLICHNUS;

® CONOCTABIISATh CBOM CYXACHHUS C CYXICHHSIMH JAPYTHMX YYaCTHHKOB JHMajora, OOHAapYyXHBATb
pa3IM4MUE U CXOICTBO MO3ULIMIA;

® BBIPAXKATh CBOIO TOUKY 3PECHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;

e NyOIMYHO NPEACTABNIATH PE3YNbTAThl BBHIMOJIHEHHOTO (PU3UYECKOrO OMBITa (IKCIIEPUMEHTA,
UCCIIEIOBAHMsI, IPOEKTA);

® TIOHMMATh U UCIOIB30BaTh MPEUMYIIIECTBA KOMAaHIHON 1 UHIMBUIYaIbHONU pabOThI IPU PELICHUH
KOHKPETHOU (hU3HUECKOM MPOOIEMBL;

® NPUHMMAThH LIETH COBMECTHON NESTEIBHOCTH, OPTaHU30BBIBATH JEHCTBUS MO €€ JOCTHKEHUIO:
pacrpenenars poiii, 00CYKAaTh MPOLECCHl M PE3yIbTaThl COBMECTHOH paboThl, 0000IMIaTh MHEHUS
HECKOJILKUX JIIOJEH,

® BBINOJHITH CBOIO YacTh pabOTHI, JOCTUTAsi KAUECTBEHHOTO pe3yibTara [0 CBOEMY HAIPaBJICHUIO U
KOOPJMHUPYS CBOU JICHCTBUSA C IPYTMMHU YJICHAMH KOMaH/IbI;

® OICHMBATh Ka4yeCTBO CBOETO BKJIaga B OOIIMI TPOAYKT IO KPUTEPUSAM, CAMOCTOSITEIBHO
c(OpMyITHPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁm,le JedcTBUA

Camoopranusanus:

® BBIBIATH NPOOJEMBl B IKM3HEHHBIX M YUEOHBIX CHUTyalUsAX, TPEOYIOIIMX [UId pEeLIeHUs
(bu3nyecKrx 3HaAHU;

® OPHUEHTHPOBATHCA B PA3IMUYHBIX MOJXO/AaX NPUHATHUSA peIIeHU (MHIAMBHUIYyaJdbHOE, MPUHATHE
pelleHus B rpynine, NpUHITHE PEelIeHUi TpyNIo);

® CaMOCTOSITEIIbHO COCTABJIATH AJITOPUTM pelIeHHs] GU3NYECKON 3aauu WM JIaHa MCCIIe0BaHUS C
y4€TOM HUMEIONINXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpOBaTh IpejjiaracMbie
BAPUAHTHI PEILICHUN;

e jienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3@ PELICHHE.

CaMOKOHTPOJIb, IMOLHOHAJIbHBII MHTEIEKT:

e J1aBaTh aJIeKBATHYIO OLIEHKY CUTYallMu U MpeaJiarath 1jiaH e€ U3MEHEHUs;

® OOBACHATH NMPUUYMHBI JOCTHXKEHHS (HEJOCTH)KEHUS) Pe3yJIbTaTOB JIEATEIbHOCTH, AaBaTh OLCHKY
NPUOOPETEHHOMY OTIBITY;

® BHOCHUTh KOPPEKTHBBI B J€ATENBHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBaHMUsI WJIM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB, HW3MEHHUBIIUXCS CHUTyaluH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

® OLCHHUBATH COOTBCTCTBUC PC3YJIbTaTa LCIN U YCIIOBUAM;



® CTaBUTH ce0d Ha MECTO JIPYroro 4esioBeKa B XOJE CIOopa WIM JAUCKYCCHU Ha HAy4dHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO;

e TpU3HaBaTh CBOE MPABO Ha OIMMOKY MpPU pelieHHH (PU3NYECKUX 3a7ay WM B YTBEPXKICHHUSIX Ha
Hay4HbIE TEMbI M TAKOE K€ MPaBo JAPYToro.

MNPEIMETHBIE PE3YJIBTATHI

K konmy oOydeHus B 7 KJjacce IpeIMETHBIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJDKHBI OTPa)KaTh
c(hOpPMHUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

® UCIIOJIB30BaTh TMOHATHSA: (DU3WYECKUEC W XUMHUYECKUE SBJICHUS, HaOIIOJCHUE, SKCIEPUMEHT,
MO/ICJIb, TUIIOTE3a, CAMHHIIBI (PU3HMYECKUX BETUYMH, aTOM, MOJICKYJIa, arperaTHbIE COCTOSTHHUS BEIIeCTBa
(TBE€pmoe, KUIKOe, Tra3000pa3HOE), MEXaHHUYECKOe JBIIKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
MPSMOJIMHEHHOE), TPAaeKTOPHs, paBHOJACHCTBYyIomas cwia, nedopmanus (ymnpyras, IUTacTHUecKas),
HEBECOMOCTb, COOOIIAIONTUECS COCY/IBI;

e paznuyarth sBleHus (quddy3us, TEIOBOE TBUKEHUE YACTHUIl BEIIECTBA, PABHOMEPHOE JBUKEHUE,
HEpPaBHOMEPHOE JBMIKEHUE, MHEPIIMS, B3aUMOCHCTBUE TEJ, pABHOBECHE TBEP/BIX TEII C 3aKPEIIEHHOMN
OCBIO BpAIllCHMs, Tepenaya JaBjIeHUs TBEPABIMUA TEJIaMH, JKHJIKOCTIMH W Tra3amu, arMochepHoe
JaBJICHUE, IUJIABAHHME TeEJ, MPEBPAIICHUS MEXaHWYECKON SHEPruH) MO OMHCAHUI0 MX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OITBITOB, ICMOHCTPUPYIOIINX JTaHHOE (PH3UIeCKOe SBIICHICE,

® pacIiO3HABaTh MPOSIBJIICHUE N3YUCHHBIX (PU3NUYCCKUX SBJICHHUIA B OKPYXKAIOIIEM MHPE, B TOM YHUCIIC
(hU3MYECKUe SBJICHHS B IPUPOJIE: IPUMEPHI IBMIKCHUS C PA3JIMUHBIMU CKOPOCTSIMH B )KUBOW U HE)KHUBOU
MIPUPOJIC, ACUCTBHE CWIIBI TPEHUS B MPUPOJC U TEXHUKE, BIUSHUE aTMOCHEPHOTO JaBICHUS HA KUBOUI
OpraHu3M, IUJIaBaHUE PbIO, PhIYArd B TEJE YEJIOBEKA, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIJICIIATH CYIISCTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINICCKUX SIBIICHUMN;

® ONUCHIBAaTh U3yUYECHHBIE CBOMCTBA Te U (PU3UUECKUE SIBICHUS, UCTIONB3Ysl (PU3MUECKUE BETUUUHBI
(macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPETHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHIIa
TSDKECTH, BEC Tella, CUjia TPeHUs, JaBjieHue (TBEPAOTO Tena, KUAKOCTH, Ta3a), BRITAJKUBAIONIAS CHIIA,
MeXaHW4ecKas padoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3(PPUIIMEHT IMOJIE3HOTO EHCTBUS
MEXaHHM3MOB, KHUHETHYECKass W TOTEHIMalbHAas DSHEPrus), MpH OMHCAHWU TPABUIBLHO TPAKTOBATh
(bu3MUeCKUN CMBICT HCHOJb3YEMBIX BEIWYUH, UX OOO3HAYECHHUS U EAUHHIBI (U3MUECKUX BEIUYHH,
HaXOJUTh (HOPMYJIBI, CBA3BIBAIONINE TAaHHYIO (PU3MUYECKYIO BETUYHHY C IPYTUMHU BETUYMHAMU, CTPOUTH
rpadUKy U3yYeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEUYHH,

® XapakTepu3oBaTh CBOHCTBa TeJ, (U3MUecKHe SBIEHUS M TMPOIECCHl, HCIONb3Yys MpaBUiIa
CIIOKeHHsI CuJl (BIONb OAHOM mpsimMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna, MpaBUIIO
paBHOBecHsl pblyara (0JOKa), «30J0TOE MPAaBHIIO» MEXAaHWKH, 3aKOH COXpPaHEHUS MEXaHUYeCKOH
SHEPTUH, TIPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3allMCHIBATh €r0 MaTEeMaTHUECKOe
BBIpa)XCHHUE;

e OOBSICHATH (U3MUECKHE SIBJICHHS, MPOIECChI M CBOWCTBA TEJ, B TOM YHUCIE€ M B KOHTEKCTE
CUTYaIMi NPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BhISBIATh MPUUMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
o0BsicHEHHE U3 1—2 JIOTMYECKUX IIAroB ¢ OMOpoil Ha 1—2 M3yueHHBIX CBOWCTBA (M3MUECKUX SIBICHUH,
(hU3UYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

e pemath pacy€THBIC 3a7aud B 1—2 JCWCTBUSA, UCIOJIB3YS 3aKOHBI U (HDOPMYJIIBI, CBSI3BIBAIOIINE
¢u3nuecKkue BeIMYMHBI: Ha OCHOBE aHalk3a YCJIOBUSA 3a/ladydl 3alHChIBaTh KPAaTKOE YCIOBUE,
MOACTABIATh (U3UYECKHE BEITUYUHBI B (OPMYJIBI U TMPOBOAHWTH PACUETHI, HAXOJWTH CIPABOYHBIE
JaHHBIE, HEOOXOAMMBIC JI PEIICHHS 3a/1a4, OLEHUBATh PEATUCTHYHOCTH MOJYYCHHOU (HU3UUIECKOM
BEIIUYNHLI;



® pacro3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PEIIUTh MPH MOMOIIM (PU3MYECKHX METOJO0B, B
ONMCAaHUM MCCIIEJOBAHUS BBIIEIATH IPOBEPsieMOE TNPEANONIOKEHUEe (TUIOTE3y), pa3indyarh U
MHTEPIPETUPOBATH MOTYYCHHBIN pe3yibTaT, HAXOAUTh OIIMOKHU B XOJI€ OIbITA, JAeNaTh BHIBOABI MO €ro
pe3yJibTaram;

® TPOBOAUTH ONBITHI MO HAOMIONEHUIO (PU3NYECKHX SBJICHUN WM (PU3NYECKHX CBONCTB TEI:
dbopMynupoBaTh MpPOBEpSIEMbIE  MPEINOJIOKEHUS, COOMpaTh YCTAaHOBKY U3  IMPEIOKEHHOTO
000py10BaHus, 3aMIUCHIBATH X0/l ONbITa U (HOPMYIHPOBATH BHIBODL;

® BBLINOJHATH MpsIMble HM3MEPEHUS PACCTOSIHUS, BpPEMEHH, Macchl Tesa, 00bEMa, CHIIBI U
TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOTOBBIX W IM(PPOBBIX MPHUOOPOB, 3aNKMCHIBATH IMOKA3aHHS
pruOOPOB ¢ YYETOM 3aJaHHOU aOCOTIOTHON MOTPEIIHOCTH U3MEPEHU;

® NPOBOJUTH HCCIEJOBAaHHE 3aBUCUMOCTHM OJIHOM (U3MYECKONW BEIMYMHBI OT JAPYro c¢
WCTIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTHU IIYTH PaBHOMEPHO JABHIKYIIETOCS TEJla OT BPEMEHHU
JBUKEHUSI Tela, CHJIbI TPEHUs CKOJIbKEHHUSI OT Beca Telsa, KauecTBa o0pabOTKM MOBEPXHOCTEH Tel U
HE3aBHCHUMOCTH CWJIBI TPEHHS OT IUIOLIAAM COIPHUKOCHOBEHHUS TEJ, CHIIbI YNPYTrOCTU OT YAJIUHEHUS
MIPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00BhEMa MOTPYKEHHON YaCTH TeNa U OT MIIOTHOCTH KHUAKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTU Tella, OT IIyOHHBI, Ha KOTOPYIO MOTPYXKEHO TeNo, YCIOBHUHl IIaBaHUs
TeJI, YCIOBUI paBHOBECHS phlyara U OJIOKOB), y9acTBOBAThH B IJIAHUPOBAHUHM YUYEOHOTO MCCIIEOBAHUS,
coOMpaTh YCTAaHOBKY MW BBINOJHATH HM3MEPEHHs, CIEAys TPEAJIOKESHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TONMYYEHHOW 3aBHCUMOCTH (U3WYECKUX BEIWYMH B BHJE NPEIJIOKEHHBIX TaOIUI[ U
rpaduKOB, JeNIaTh BEIBOJIBI IO PE3YIbTaTaM HCCIICIOBAHUS;

® MPOBOAWTH KOCBEHHBIE M3MEPEHHUs (U3NUYECKUX BEIUYMH (IUIOTHOCTH BEIIECTBA JKUAKOCTH H
TBEPIIOTO TeJNa, CHJIA TPEHUS CKOJIBKEHUS, TAaBICHUE BO3/1yXa, BRITAIKUBAIOIIAS CHJIA, JCHCTBYOIIAs Ha
MOTPYXEHHOE B XKHUJIKOCTH TeN0, KOA(P(UIIMEHT IMOJIE3HOTO ACHCTBUS MPOCTHIX MEXaHH3MOB), CIEIYs
MPEUIOKEHHONW MHCTPYKITUH: TIPH BBITOJHEHUH M3MEPEHHI COOMpATh IKCIEPUMEHTATIBHYIO YCTAaHOBKY
U BBIYMCIIATH 3HAYEHHE UICKOMOW BETMYUHBI;

e co0II0AaTh MpaBUIa TEXHUKU 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYAOBAaHHEM;

® yKa3pIBaTh NPUHIUIBI JEHCTBUS TPHOOPOB M TEXHHUUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOMIMECs] COCYJbI, OapoMeTp, pblYar, IOABMKHBIA W HETOABIKHBIA OJIOK,
HAKJIOHHAS TIOCKOCTB;

® XapaKTEepHU30BaTh TNPUHIMIBI JIEHCTBHS W3YYEHHBIX TNPHUOOPOB M TEXHUYECKHX YCTPOMCTB C
OTOpOH HAa WX ONMUCaHWA (B TOM YHWCIE: MOAIIMITHUKH, YCTPOHCTBO BOJOMPOBOA, THAPABINICCKUN
mpecc, MaHOMETp, BBICOTOMEp, TOPITHEBOW HACOC, apeoMeTp), HMCIONb3ys 3HAHHS O CBOWMCTBaX
(bu3NYeCcKUX SIBICHUN U HEOOX0AUMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® TMPUBOIUTH TPUMEPHI (HAXOIUTh MHPOPMALUIO O TpUMepax) MPAKTHYECKOTO HCIOIh30BAHUS
Gu3NYeCKUX 3HAHWI B TOBCEIHEBHOW XHM3HHM JUIS oOecredeHus Oe30MacHOCTH TpH OOpalleHHH ¢
npubopaMH W TEXHHUYECKUMH YCTPOWCTBAMH, COXPaHEHHs 3/0pOBbS H COOJIOJCHUS HOPM
HKOJIOTHIECKOTO MTOBEICHUS B OKPYXKAOIIEH cpere;

® OCYIIECTBJISTh OTOOP HMCTOYHWUKOB WHpopMmanuu B VHTEpHETE B COOTBETCTBHHM C 3aJaHHBIM
MTOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MUMEIOIIUXCS 3HAHUW M TMyTEM CPaBHEHHsS PA3UYHBIX MCTOYHHKOB
BBIJICNATH HHPOPMAIIUIO, KOTOPAs SIBIISIETCS TPOTHBOPEUYNBOM MITH MOXKET OBITh HEJJOCTOBEPHOM;

® JCIIONIB30BaTh IPH  BBIMIOJHEHWH YYEOHBIX 3aJaHU  HAayYHO-TIOMYJSIPHYIO JIUTEPATypy
(GU3NYIECKOTO CO/epKaHMs, CIpPaBOYHBIE MaTepHaibl, pecypchl cetn MHTepHer, BiaieTh NpuéMaMu
KOHCIIEKTHPOBaHUS TEKCTa, peoOpa3oBaHus MHPOPMAIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co37aBaTh COOCTBEHHBIE KPATKHE MMCHbMEHHBIE M YCTHBIE COOOIICHUSI HA OCHOBE 2—3 MCTOYHHKOB
nHpopManuu (HU3UIECKOTO CONEpKaHHUS, B TOM YHCIEC MyOJWYHO JejaTh KpaTKUE COOOIIECHUS O



pe3yibTaTax MPOEKTOB WM Y4eOHBIX HCCIIEAOBAaHHM, MPU 3TOM I'PaMOTHO MCIOJIb30BaTh M3yYEHHBIN
MMOHSATUHHBIN anmapar Kypca (U3uKH, COTPOBOXKIAThH BHICTYIIJICHHUE TTPE3CHTAIINCH;

® [IpU BBINOJIHEHUH Y4YEOHBIX MPOEKTOB U MCCIEJOBAHUM paclpeneaTh 00S3aHHOCTU B IpymIe B
COOTBETCTBUM C IIOCTaBICHHBIMU 3a/ladyaMHM, CICAWTH 3a BBINOJIHEHHEM IIJIaHa JCWUCTBUM, aJcKBAaTHO
OLIEHUBAaTh COOCTBEHHBIH BKJIAaJ B JIEATEIBHOCTh TIPYMIbl, BbICTpaUBaTb KOMMYHUKAaTUBHOE
B3aMMOJCICTBUE, yUUTHIBAsI MHECHUE OKPYKAIOLIHX.

K xoniy oOyuenus B 8 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y 00YYAIOIIUXCS YMEHUI:

® JCIIOJIB30BaTh IOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBH)KEHHE aTOMOB M MOJIEKYII,
arperaTHble COCTOSIHMSI ~BEIIECTBA, KPUCTAJUIMYECKHE M aMOpQHBIE Tela, HACHILIEHHBIH U
HEHACBILICHHBIN Iap, BIAXXHOCTh BO3/yXa, TEMIIEpAaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOM JBUraTEllb,
AJIEMEHTAPHBIN IEKTPUUYECKUM 3apsill, JEKTPUUECKOE 10JI€, TPOBOAHUKHU U AUIIEKTPUKH, IIOCTOSHHBII
ANEKTPUYECKUI TOK, MArHUTHOE I10JI€;

e pa3inyarh SIBIECHUA (TEIUIOBOE pacIIMpeHHME U C)KaTue, TEeIlonepesaya, TEIIOBOE PaBHOBECHE,
CMaurBaHWE, KaNWUISpHbIC SIBJIEHUSA, WCIApEeHUe, KOHAEHCAlus, IUIaBICHUE, KPHUCTAJUIU3ALUs
(oTBepaeBaHuE), KUIIEHUE, TEIUIONepeada (TeMIONPOBOAHOCTh, KOHBEKIIHS, U3IIyUEHUE), DIIEKTPU3aLUs
T€l, B3aUMOJCWUCTBUE 3apsANO0B, JEHUCTBHs  DJIEKTPUYECKOIO TOKAa, KOPOTKOE  3aMBIKaHHUE,
B3aMMOJECICTBUE MarHUTOB, €MCTBUE MAarHUTHOIO IOJS HAa MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHas
MHAYKIUS) IO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JTaHHOE
¢busnyeckoe BICHUE;

® pacrno3HaBaTh NPOSIBIEHUE U3YUEHHBIX (PU3NYECKUX SBJICHUN B OKPYXKAIOIEM MHpE, B TOM YHUCIIe
¢u3nyeckue sBJICHUS B MPHUPOJIE: NOBEPXHOCTHOE HATSDKEHHE M KalMWJUIApPHBIC SIBICHUS B IPUPOAE,
KpUCTaUIbl B mpupone, uznyuenue CoiiHLa, 3amep3aHue BOJOEMOB, MOpPCKUE Opu3bl, oOpa3oBaHUE
POCBHI, TyMaHa, UHesl, CHeTa, 3JIeKTPUUECKUe SBJICHUS B aTMOC(epe, NEKTPUIECTBO KHUBBIX OPraHU3MOB,
MarHuTHoe mose 3eMiH, Apeild MonocoB, pojb MarHUTHOTO MOJS JJs JKU3HU Ha 3emJe, MOJSpHOe
CUSTHUE, IIPU ATOM MEPEBOANTH MPAKTUUECKYIO 3ajjauyy B yUeOHYIO, BBIIEIAThH CYIIECTBEHHbIE CBOICTBA
(npu3HaKM) PU3NUECKUX SIBICHUI;

® OINUCHIBaTh M3YUYECHHBIE CBOICTBA TEN U (PU3HUECKUE SIBICHUS, UCTIONb3Ys (PU3MUECKHE BETUUNHBI
(TemmepaTrypa, BHYTPEHHSISI SHEpPrus, KOJMWYECTBO TEIUJIOThHI, YJEJbHas TEMJIOEMKOCTh BEIECTBa,
yAenbHas TEIUIoTa IUIaBJIEHUs, yJAEJIbHAas TeIUloTa napooOpa3oBaHMs, yJeNbHas TEIJIOTa CrOpaHus
TOIUIMBA, KO3()PUIIMEHT MMOJIE3HOrO IeHCTBUS TEIJIOBOM MallMHbI, OTHOCUTENIbHAS BJIAXXHOCTh BO3/1yXa,
JIEKTPUUECKUN 3apsJl, CUIIA TOKA, IEKTPUIECKOE HANPSKEHNUE, CONIPOTUBIICHNE ITPOBOIHUKA, YIEIbHOE
COIIPOTHBIIEHUE BEIIECTBA, paboTa M MOLIHOCTb AJIEKTPUYECKOIO TOKA), IPU OMUCAHUHU IPABHILHO
TPAaKTOBaTh (PU3MUECKUII CMBICT MCIIOJIB3YEMbIX BEIMYUH, O00O3HAuUeHHs M €AMHUIBl (U3NYECKUX
BEIMYUH, HAaXOJUTh (OPMYJbI, CBS3bIBAIOIIME JaHHYI (U3MYECKYI0 BEIMYHMHY C JPYTUMH
BEJIMYMHAMU, CTPOUTH IpauKU U3yUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUMH;

® XapaKTepHU30BaTh CBOICTBAa Tei, (U3MYECKHE SBJICHUS M TMPOIECCHl, MCIOIB3Yys OCHOBHBIE
II0JIOKEHUS MOJIEKYJISIPHO-KMHETUUECKON TEOpUN CTPOEHHUS BELIECTBA, IPUHIINI CYNIEPIO3UIIMN N0
(Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTka LenH, 3aKkoH JKoyms—
JleHna, 3aKOH COXpaHEeHUsI PHEPTUH, TIPH STOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIHMCHIBAThH
€ro MaTeMaTH4YECKOe BBIPAXKECHHUE;

e OOBACHATH (PU3MUYECKHE MPOLECChl U CBOWCTBA TEJ, B TOM YHCIE UM B KOHTEKCTE CUTYyallui
[IPAKTUKOOPUEHTHUPOBAHHOIO  XapaKTepa: BBISIBJIATH I[PUYMHHOCIEICTBEHHBIE CBS3M, CTPOUTH
o0BsiIcCHEHHE U3 1—2 JIOrMYeCKUX IIaroB ¢ Oonopoil Ha 1—2 u3yueHHBIX CBOWCTBA (M3UUYECKUX SIBICHUH,
(GU3MYECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



e pemarh pacuy€THble 3a7ayu B 2—-3 NEeHCTBUS, HCIOIb3Ys 3aKOHBI U (OPMYIIbI, CBSI3bIBAIOIINE
¢u3nyecKkre BEIMYMHBI: HA OCHOBE aHAJIHM3a YCJIOBHS 3a/1a4M 3alUCHIBATh KPATKOE yCIOBUE, BBISBIATH
HEJOCTaTOK JaHHBIX Ul peIleHUs 3aJauyd, BBHIOMpATh 3aKOHBI U (opMysbl, HEOOXOoAMMBIE A €&
pelleHrs, TPOBOAUTH pPAcu€Thl W CPaBHMUBATH IIOJIyYEHHOE 3HAUYe€HHE (U3HUECKON BEJIUYUHBI C
W3BECTHBIMU JIAHHBIMU;

® pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO pPEIIUTh MpPU TMOMOIIM (PUIUYECKHX METOOB,
WCIONB3ysl ONUCAaHUE HCCIENOBAHMS, BBIICIATH IMPOBEPSAEMOE  IPEANOJIOKEHHE, OLEHUBAThH
MIPaBUIILHOCTh NOPsJIKa POBECHUS UCCIEA0BaHus, 1eJ1aTh BHIBOJBL,

® TPOBOJAUTH OIBITHI 10 HAONIONEHUIO (U3NYECKUX SBICHUM WM (U3UUYECKUX CBOMCTB Tel
(KanwuUIsipHbIE SIBJICHMSI, 3aBHUCHMOCTH JIaBJICHHs BO3JyXa OT €ro o0béma, TemmepaTypbl, CKOPOCTH
mpolecca OCTBIBaHUS M HarpeBaHUs MpH U3IYYEHUH OT I[[BEeTa H3Jydarouleil (Iorionaronei)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHMs BOABI OT TEMIEPATYyphl KUJIKOCTH U IUIOMIAJA €€ IOBEPXHOCTH,
JJEKTPU3ALMS TEl W B3aUMOJEHUCTBHE DIIEKTPUYECKUX 3apsA/IOB, B3aUMOJCHCTBUE IOCTOSHHBIX
MAarHuTOB, BU3yaJIU3alldsl MarHUTHBIX IIOJIEW ITOCTOSHHBIX MAarHUTOB, NEHCTBHsS MAarHUTHOTO IIOJSA Ha
IIPOBOJAHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHuTa, CBOMCTBA 3JEKTPOABUIATENS IMOCTOSHHOIO TOKA):
dbopMynaHpoBaTh TpPOBEpSEMBbIC  NPEANONIOKEHHUs, COOMpaTh YCTaHOBKY W3  IPEIIOKEHHOTO
000pyI0BaHUS, ONIMCHIBATH X0 OMBITa U (POPMYITHPOBATH BHIBOHI,

® BBIIOJIHATH NPSIMbIE U3MEPEHUS TEMIEPATYPbl, OTHOCUTENIBHON BIIAXXHOCTH BO3AYyXa, CHJIbI TOKA,
HaNPSDKCHUS C UCTIOIb30BAaHIEM aHAJIOTOBBIX MPHOOPOB M TATYMKOB (PU3UUECKUX BEITMUNH, CPABHUBATH
Pe3yJIbTAaThl U3MEPEHUH ¢ YIETOM 3a/JaHHOHN a0COIFOTHOH MOTPENTHOCTH;

® IPOBOJUTH HCCIEJOBAaHUE 3aBUCUMOCTH OJHOM (U3MYECKOW BEIMYMHBI OT JApPYyroil c
HCIOJIb30BAaHUEM TPSAMBIX H3MEPEHUH (3aBUCHUMOCTb CONPOTUBJIEHMSI MPOBOJHUKA OT €ro JUIMHBI,
IJIOIIAM IIOIEPEYHOI0 CEYEHMS M YIEIbHOIO COIPOTHBIICHUS BEIECTBA IIPOBOJHMKA, CHJIBI TOKAa,
HIYyIIEr0 4epe3 NMPOBOAHUK, OT HAIPSDKEHWS HAa IPOBOJHHUKE, HCCIEAOBAHME IIOCIENOBATEIBHOTO U
napajyieIbHOr0 COETUHEHUH MPOBOJHHMKOB): IUIAHMPOBATh HCCIEAOBaHHE, COOMpaTh YCTAHOBKY H
BBIMOJIHATE HM3MEPEHMs, CIleaysl MpeJUIoKEHHOMY IIIaHy, (DUKCHpOBaTh pe3yJbTaThl MOJIYYEHHOM
3aBHCUMOCTH B BHJIE TaOIUI] U IpaUKOB, eNIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEIOBAHUS;

® [POBOAMTH KOCBEHHBIE M3MeEpeHUus (hu3nyeckux BeaMuuH (yAenbHas TeMJIO0EMKOCTb BEIECTBA,
COIIPOTHBIIEHUE MPOBOJHUKA, pabd0Ta U MOIIHOCTh JIEKTPUYECKOTO TOKA): MJIAHUPOBATH M3MEPEHMS,
coOMpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY, CJleAysd NpPEJIO)KEHHOH HMHCTPYKUUH, U BBIYUCIATH
3HAYECHUE BEIINYUHBI;

e co0mI0AaTh MpaBUIa TEXHUKU 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYAOBAaHHEM;

® XapaKTEepHU30BaTh NPUHIMIBI JIEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB ¢
OMOpON Ha UX ONHUCaHHs (B TOM YHCIE: CUCTEMa OTOIUIEHHS JOMOB, TMTPOMETp, MapoBasi TypOuHa,
amMIepMeTp, BOJBTMETP, CUYETYMK JJIEKTPUUECKOM DSHEPruM, DSJIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTelbHbIe AJIEKTPONPUOOPHl (MPUMEPHI), IIEKTPHUUECKUE MPEIOXPAHUTENTH, AIIEKTPOMArHuT,
AJIEKTPOJBUraTeNlb TMOCTOSHHOTO TOKA), MCIONB3ysl 3HAHUSA O CBOMCTBaX (DU3MUECKUX SBICHUH H
He00X01uMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOHCTBA M H3MEPUTENbHBIE MPUOOPHI MO CXeMaM M
CXEMaTUYHBIM PHUCYHKaM (KUJKOCTHBIH TEPMOMETP, TEPMOC, NCHUXPOMETP, THTPOMETpP, JBUIaTelb
BHYTPEHHEIO CrOpaHus, JJIEKTPOCKON, PEOCTaT), COCTABJIATH CXEMbl JJIEKTPUYECKUX ILENed ¢
MOCTIeIOBATENbHBIM U MapalIebHBIM COETUHEHUEM HJIEMEHTOB, pa3jinyasl YCIOBHbIE OO0O3HAYCHMS
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

® NPUBOJUTH NpPUMEPHl (HAXOAUTh WMHGOPMALUIO O MPUMEPAX) MPAKTHUECKOTO HCIOJIb30BAHUS
(u3MUECKUX 3HAHWUW B TMOBCEAHEBHOW JKU3HU JUIsl OOecTieueHus: O€30MacHOCTH TpHU OOpAalICHHH C



npubopaMu U TEXHUYECKUMHU YCTPOICTBaMH, COXpAaHEHHUS 3JI0pOBbS U COOJIOJEHUS HOPM
9KOJIOTUYECKOIO MTOBEJICHUS B OKPYKAIOLIEH Cpelie;

® OCYyIIECTBIATh MOUCK HHGopManuu ¢Gu3nyeckoro coaepxkanuss B VHTepHeTe, Ha OCHOBE
UMEIOIUXCS 3HAHUN W MyTEM CPaBHEHUS JONOJHUTENIbHBIX HMCTOYHHUKOB BBIICIATH HHGOPMAIUIO,
KOTOpasi SIBJSIETCS MPOTUBOPEUNBOM HIIK MOKET ObITh HEIOCTOBEPHOM;

® JCMOJb30BaTh IPHU BBIIOJHEHWH YUYEOHBIX 3aJaHUil HAY4YHO-TIOMYJISIPHYIO JUTEpaTypy
(bu3MUeCKOro cojepaHus, CIpaBOYHBIE MaTepuaibl, pecypchl cetu MHTepHeT, BiageTh npuémMamu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMK U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U KpaTKHUE YCTHBIE cOOOIeH s, 000011as nHPOpMAIHIO U3
HECKOJIbKUX UCTOUYHUKOB (DU3MUECKOT0 COJIepPKaHus, B TOM YHCIe IMyOJINYHO MPEICTaBIATh Pe3yIbTaThl
MIPOEKTHOM WJIM HUCCIEN0BATEIbCKOW NEATENbHOCTH, MPU 3TOM T'PAMOTHO HCIIOIb30BaTh W3YUYEHHBII
MOHATUMHBIN anmapar Kypca QU3UKH, COPOBOXKAATH BBICTYIJICHHE MPE3EHTAIUEH;

® IIpU BBIOJIHEHUU YUEOHBIX MPOEKTOB U HCCIEIOBAHUM (U3NYECKUX MPOILIECCOB paclpeiessiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABIEHHBIMU 3a7]auaMu, CJICAUTDH 32 BBHIIIOJIHEHUEM IJIaHa
JEHCTBUI U KOPPEKTHUPOBATH €ro, aJleKBaTHO OIIEHMBATh COOCTBEHHBIN BKIIAJ] B JESATEIbHOCTD IPYIIIIbL,
BBICTPanBaTh KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE, IPOSBIISS TOTOBHOCTD pa3petiaTb KOH(PIUKTHI.

K konny oOyueHus B 9 kiacce npeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJKHBI OTpa)aTb
c(OPMHPOBAHHOCTH Y O0YUAIOIINXCS YMEHUI:

® JCIOJb30BaTh MOHATHS: CUCTEMA OTCUETA, MaTepUalIbHAsS TOYKA, TPACKTOPHS, OTHOCUTEIBLHOCTD
MEXaHMYECKOTo ABMKEHUs, nedopmanus (ympyras, IJIacTUYEcKas), TPEeHUE, HEHTPOCTPEMUTEIbHOE
YCKOpEHHE, HEBECOMOCTb M IEPErpy3KH, LIEHTP TSHKECTH, aOCOJIIOTHO TBEPJOE TENO, LEHTP TSHKECTU
TBEPIIOTO Tella, PaBHOBECHE, MEXaHMUYECKHE KOJeOaHWs W BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKala 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U JTaIbHO30PKOCTb,
CHEeKTPbl HCIYCKaHWs M TOMIOIIeHUs, aibda, OeTa- U TraMMa-u3JyuyeHHus, H30TOIbI, saAepHas
JHEPIreTHKA;

® pa3nuyaTh SIBICHUA (pPaBHOMEpPHOE M  HEPAaBHOMEpPHOE  MPSMOIMHEHHOE  JBUKECHHE,
PaBHOYCKOPEHHOE INPSMOJIMHENHOE ABM)KEHHUE, CBOOOJIHOE MMaJIeHUE TeJ, PaBHOMEPHOE JIBUKEHUE I10
OKPY’KHOCTH, B3aUMO/ICIICTBUE TeJl, peaKTUBHOE JIBI)KEHUE, KOJIeOaTeIbHOE IBUKEHUE (3aTyXarollue u
BBIHY)KJICHHbIE KOJI€0aHUs), PE30HAHC, BOJHOBOE JABM)KEHHE, OTPaXXEHHE 3BYyKa, NPSMOJIUHEHHOEe
pacnpoCTpaHEHUE, OTPAKEHUE M TIPEIOMIIEHHE CBETa, IIOJHOE BHYTPEHHEE OTPaXEHUE CBETA,
pasinoxeHue Oeroro cBeTa B CHEKTP M CIOXKEHUE CIEKTPaJbHBIX I[BETOB, JUCIEpPCHs CBeTa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHENYATOr0 CIIEKTpa M3JIyYEHUs) MO ONMMCAHUIO UX
XapaKTEepPHBIX CBOMCTB U Ha OCHOBE OMNBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;

® pacro3HaBaTh MPOSBIICHUE U3YUECHHBIX (PU3NUYECKUX SBJICHUH B OKPY’KaIOLIEM MUpE (B TOM YHCIIE
¢dbusznueckue SBICHHS B TPHUPOJAE: MPHIWBBI U OTIUBBI, ABWKEHHE TutaHeT COJIHEYHOW CHCTEMBI,
pEaKTUBHOE JIB)KEHHE >KUBBIX OpPraHU3MOB, BOCHPHUSTHE 3BYKOB IKHUBOTHBIMH, 3€MIIETPSICEHUE,
ceificMMuYecKue BOJIHBI, IIyHaMH, 5XO, I[Be€Ta TeJ, ONTHYECKHUE SIBIIEHUS B NPUPOJE, OMOJIOTHYECKOE
NeiicTBe  BUAMMOTO,  YJIbTPa(UOJETOBOTO U  PEHTTEHOBCKOTO  W3IyYEHUHM, eCTECTBEHHbIN
paavoaKkTUBHBIN (DOH, KOCMHUYECKHE Jy4H, DPaJIMOAKTUBHOE U3IyYeHHE MPHUPOJHBIX MHUHEPAJIOB,
JEHUCTBUE PaJMOAKTUBHBIX U3JIYYEHHN Ha OpraHU3M 4YeJIOBEKa), MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO
3a/1a4y B yueOHYI0, BBIIETSATh CYIIIECTBEHHbBIE CBOWMCTBA (TIPU3HAKH) (PU3NUECKUX SBICHHUIA,

® OMUCHIBAaTh U3YYCHHBIE CBOMCTBA TN M (PM3UUECKUE SIBICHUS, UCTIONB3Ys (PU3HMUECKUE BETUIHMHBI
(cpeaHsisi © MIHOBEHHAasi CKOPOCThb Tejla MPU HEPaBHOMEPHOM JBUKEHHH, YCKOPEHHE, MepeMelleHuE,
NyTh, YIJIOBas CKOPOCTb, CWJIa TPEHMs, CHUJa YNPYTOCTH, CHJA TSKECTH, YCKOpPEHHE CBOOOJHOTO
MaJCHMsI, BEC TeJa, UMITYJIbC TeJla, UMITYJIhC CHIIBI, MEXaHHUECKass paboTa U MOIHOCTb, MOTCHIIMATbHAS
SHEPTUsl Teja, MOJHATOTO HaJl MOBEPXHOCTHIO 3€MIIM, MOTEHLHUAIbHAs HEPrusl CXKATOM MPY>KUHBI,



KMHETHYECKasi SHEprHsl, NOJIHAsg MEXaHUUYeCKasl SHEpIHsl, IEpUOJ] U YacToTa KojeOaHUM, JUIMHA BOJIHBI,
I'POMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIICHUS CPefbl), IPH ONUCAHUU
IIPAaBUIBHO TPAKTOBaTh (DU3MUYECKUM CMBICI HCIOJIb3YEMbIX BEIWYMH, OOO3HAYEHHS U EAUHUIIBI
(GU3NYECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PHU3UUECKYIO BEIMYUHY C APYTHMHU
BEJIMYMHAMH, CTPOUTH IPauKK U3yUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUYMH;

® XapaKTepHU30BaTh CBOMCTBA Tel, (PU3UUYECKHE SIBICHHUS U MPOIECCHI, UCTIONB3YS 3aKOH COXPaHEHHUS
SHEpPIud, 3aKOH BCEMHUPHOTO TATOTEHUS, NPUHIMII CYNEPIO3ULMH CHJI, MPUHLIUI OTHOCHTEIHHOCTU
Ianunes, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHHUsI UMITYJIbCA, 3aKOHBI OTPAXKEHHS U TPEIOMIICHUS CBETa,
3aKOHBI COXPAHEHHUS 3apsIOBOTO M MAacCOBOTO YHCEN MPU SIEPHBIX PEAKIMAX, NPU ITOM JaBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BHIPAKCHHE;

e O0BACHATH (PU3UYECKUE NPOLIECCHl U CBOWCTBA Tel, B TOM 4YMCIE€ MU B KOHTEKCTE CHUTyalUi
MPAKTUKOOPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATh INPUUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHUE U3 2—3 JOrMYECKHUX IIAroB C OMOpOil Ha 2—3 M3yYCHHBIX CBOWCTBA (PU3MUECKUX SBICHUH,
(U3NIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

e pelaTh pacyETHBIE 3a/1auM (ONUPAIOIMECs Ha CUCTEMY U3 2—3 ypaBHEHHII), UCIONb3Ys 3aKOHBI U
(dbopMybl, CBS3bIBaONIME (U3UUECKHE BEIWYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 33/1a4M 3aIHCHIBATH
KpaTKOe YCJIOBHUE, BBISBIISATh HEJOCTAIOIINE MM W30BITOYHBIC TaHHBIE, BRIOUPATh 3aKOHBI U ()OPMYJIBI,
HEOOXO/AUMBIE JJIl pELIeHUs, NPOBOJAUTH pPACUETHI U OLIEHUBATh PEATUCTHUYHOCTh MOJIYYEHHOTO
3Ha4YeHUs1 PU3NYECKOIl BETMUUHBL;

® pacrno3HaBaTb NPOOJEMbI, KOTOPbIE MOXHO pPELIUTh NP MOMOIIM (U3UYECKHX METOJIOB,
UCTONB3ysd OINWCAaHWE WCCICJOBAHUS, BBUICTATH MPOBEPSEMOE TPEANOJIOKEHUE, OLIEHUBAThH
IIPaBUIBHOCTb MOPs/IKA MPOBEIEHHs MCCIEA0BaHMs, €1aTh BBIBOJbI, HHTEPIPETUPOBATh PE3YJIbTATHI
HaAOJIOACHUH U OIBITOB;

® [POBOAMTH ONBITHl IO HAOMIOAECHUIO (U3UYECKUX SBICHUA MM (U3NYECKUX CBOWCTB Tel
(u3y4yeHue BTOporo 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTb NepuoJia KojeOaHui
NPY>KMHHOTO MasTHUKAa OT Macchl Ipy3a U >KECTKOCTH MPYKMHBI M HE3aBUCHUMOCTb OT AMIUIMTY]IbI
MaJIbIX KojieOaHW, NMpsIMOJMHENHOE paclpoCTpaHEHHE CBETAa, pa3liokeHHe OeJoro cBera B CIEKTD,
U3y4YeHUE CBOICTB H300pakeHUs B IJIOCKOM 3€pKaje M CBOWCTB H300pakeHHs TIpeaMera B
cobuparomiel TMH3e, HaOII0IeHNEe CIUIONIHBIX M JIMHEHYAThIX CHEKTPOB M3JIyYEHHS): CAMOCTOSATEIILHO
coOMpaTh YCTAaHOBKY W3 HW30BITOUHOrO0 Habopa OOOpYIOBaHWS, OIMCHIBATH XOJ ONBITA W €0
pe3yabTaThl, (HOPMYITUPOBATH BHIBOIBI;

® MPOBOAWTH TNPH HEOOXOIUMOCTH CEPUI0 TIPSMBIX H3MEPEHUH, OIpeneNss CpelHee 3HAYCHHE
nu3MepsieMoil BennunHbl ((GOKYyCHOE pacCTOsIHHE cOOMparoleil JIMH3bI), 000CHOBBIBaTh BBIOOp criocoba
u3MepeHus (U3MepUTeIbHOro Npuodopa);

® MPOBOAWTH WCCJICIOBAHWE 3aBUCHMOCTEH (HU3UYECKUX BEIHYUH C WCIIOJB30BAHUEM MPSIMBIX
M3MEpeHUH (3aBUCUMOCTh MYTH OT BPEMEHH NpPHU PAaBHOYCKOPEHHOM JBIDKEHHHM O€3 HadalbHOU
CKOpOCTH, Tlepruosa KoJeOaHWi MaTeMaTHYEeCKOT0 MAasTHHKAa OT JJIMHBI HUTH, 3aBHCUMOCTH yTJa
OTpaXEHHsI CBETa OT yIila TaJeHWs W YIJla TPEIOMIICHHs OT yIyia TaJaeHus): IUIaHUPOBATh
WCCIIE/IOBAaHUE, CAMOCTOSITENIbHO COOMpPAaTh YCTAaHOBKY, (HKCHPOBATH pPE3YJIbTaThl MOTYYCHHOM
3aBUCUMOCTH (DU3MYECKMX BEIUYMH B BUAE TaONMIl M TpadHKoOB, J€NaTh BBIBOABI MO pe3yjbTaTaM
UCCIIEI0BaHMS;

® [POBOAMUTH KOCBEHHbIE M3MEpPEHHs (PU3MUECKUX BEIMUYUH (CpelHssi CKOPOCTh U YCKOpPEHHE Tela
pU  PaBHOYCKOPEHHOM JIBUKCHWHW, YCKOPEHHWE CBOOOJHOTO TMAJCHUS, JKECTKOCTh MPYKHHEI,
KOX(QPHUIMEHT TPEHUs CKOJIBXEHUs, MEXaHNUecKasi padoTa U MOIIHOCTh, YaCTOTA U MEPHUO/1 KojeOaHHii
MaTEeMaTHYECKOr0 U MPYKMHHOTO MAasTHUKOB, ONITUYECKAasl CUJIa COOMPAIONIEeH JIMH3bI, paJNOaKTHBHBIHA
¢$oH): TUIaHUPOBATh U3MEPEHUS, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMOJIHATH H3MEPEHHUS,



clenysl IpeIoKEHHOW MHCTPYKIMH, BBIYUCIATH 3HAUCHHE BEJIMYMHBI U aHAIM3UPOBATh MOJyYCHHbIE
pe3yJIbTaThl C YU4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU;

e Co0MI01aTh MTpaBUJIa TEXHUKH 0€30IaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM 000PYIOBAHUEM;

® pa3IMyaThb OCHOBHBIC MPHU3HAKU M3YUYEHHBIX (QHU3NYECKUX MOJIeNei: MaTepuaibHas TOuKa,
a0COIOTHO TBEPIOE TEIIO, TOUCUHBIM UCTOYHHK CBETA, JIy4, TOHKAs JIMH3a, JIaHETapHasi MOJIENIb aTOMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO SIpa;

® XapaKkTepHu30BaTh NPUHIUIBI JEHCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OHOpOﬁ Ha HUX OIIMCaHuA (B TOM YHUCJIC: CIUAOMCTP, AATYHUKU IMOJIOKCHUSA, pACCTOAHUA U YCKOPCHUA,
pakera, 3XOJIOT, OYKH, MEPUCKON, (oToammapaT, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOM, TO3UMETP,
kamepa BuibcoHa), Ucronb3ys 3HaHHUs O CBOMCTBAX (PU3UYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE
3aKOHOMEPHOCTH;

® JCMOJb30BaTh CXEMbl W CXEMAaTUYHbIE PUCYHKH U3YYEHHBIX TEXHHUYECKUX YCTPOMCTB,
M3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPU PEIICHUN YUYEOHO-TTPAKTHUYECKHUX 3314,
ONTUYECKUE CXEMBI JUIsl IOCTPOCHHS H300paKeHUH B TNIOCKOM 3epKalie U COOMparolei JINH3E;

® TPUBOIUTH NpPUMEPHl (HAXOAUTH WMHGOPMAIUIO O MPUMEpPax) MPAKTUYECKOTO HCIOJIb30BAHUS
(u3MYECKUX 3HAHWUH B IMOBCEAHEBHOW JKU3HU JUIsl OOECTiCUeHUs: OS30MacHOCTH TPH OOpAlICHHH C
npubopaMu U TEXHUYECKUMHU YCTPOICTBAMH, COXpPaHEHUS 3JI0pOBbS U COONIOJEHUS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKpPYKAIOILEH Cpee;

® OCYIIECTBIATh MOUCK MH(OpManuu (U3NYECKOro coaepxanus B MHTepHETe, caMOCTOSITENbHO
dbopMynupysl TOUCKOBBIM 3ampoc, HAaXOAUTh IYTH ONpEAeNeHUs JAOCTOBEPHOCTH IOJYYECHHOMN
nH(OpPMAaLIUK HA OCHOBE UMEIOIIUXCS 3HAHUH U JTOTIOTHUTEIbHBIX HCTOYHUKOB;

® JCMOJb30BaTh IPU BBIIOJIHEHWH YUYEOHBIX 3aJaHUil HAYYHO-TIOMYJSIPHYIO  JUTEpaTypy
(GU3NIECKOTO COMEpKaHMs, CIpPAaBOYHBIE MaTepHajbl, pecypchl cetn MHTepHeT, BiageTb npuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIINH U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;

e co3/laBaTh COOCTBEHHBIE IHCHMEHHBIE W YCTHBIE COOOIICHHsS Ha OCHOBE HWH(pOpMalUU U3
HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COAEpKaHUS, MyOJUYHO MPEICTABIATh PE3yJIbTaThl MPOEKTHOMN
WJIM UCCIIEIOBATENBCKOM NEATENbHOCTH, IPU 3TOM I'PaMOTHO HCIOJIb30BaTh W3YYCHHBIN MOHATHIHBIN
ammapaT HM3ydaeMoro paszzaena (QU3MKM U COMPOBOXKIATh BBICTYIUJICHHE Mpe3eHTalueld C yd&Tom
0COOCHHOCTEH ayAUTOPHH CBEPCTHHKOB.
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