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OdenepanbHass pabouass mporpamma (manee Ilporpamma) mo ydyeOHOMY
npeametry «®Duszuka» pazpaborana Ha ocHoBe PI'OC OO0, DenepanbHOii
MIPOTpPaMMBbl BOCIIUTAHUSA, C YIETOM pacmpenel€HHbIX M0 KiIaccaMm MPOBEPSIEMBIX
TpeboBaHMI K pe3ynbTaTam ocBoeHHs OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl

OCHOBHOTO 00111eT0 00pa3oBaHMs.

HOACHUTEJBHASA 3AIINCKA

OO0uas xapakrepucTuka y4eOHoro npeamera « Dusuka»

Kypc ¢usuku — cuctemoo0pa3yromuii 11l €eCTECTBEHHO-HAYYHBIX yUeOHBIX
MPEAMETOB, MOCKOJBKY (DM3UUYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUH,
HM3y4yaeMbIX XHMHUEH, OWoJIoTHel, acTpoHOMHUEeW U (u3MYecKor reorpaduei.
®usuka — 3TO NOpeAMET, KOTOPbIM HE TOJIBKO BHOCUT OCHOBHOW BKJIAJI B
€CTECTBEHHO-HAYYHYI0 KapTUHY MHpa, HO W MPEIOCTaBIACT HauboJiee SICHBbIC
oOpasibl MPUMEHEHUsT HAYYHOTO METOAa MO3HAHUA, T. €. CI0oco0a MOJydeHHUs
JIOCTOBEPHBIX 3HaHUI 0 Mupe. HakoHel, pusnka — 3To IpeIMeT, KOTOPBIM Hapsdy C
JPYTUMH €CTECTBEHHO-HAYYHBIMU MpeaMeTaMHu JOJKEH JaTh OOy4arolmumcs
MpEeACTaBlIeHUEe 00 YBJICKATETLHOCTH HAYYHOTO WCCIENOBAHUA U PaJIOCTH
CaMOCTOSITETIBHOTO OTKPBITHSI HOBOTO 3HAHUSI.

Opna w3 TIaBHBIX 337a4 (pU3NIECKOTO 00pa30BaHMSI B CTPYKTYpE OOIIETo
oOpa3oBaHUsI COCTOUT B (POPMHUPOBAHWUU E€CTECTBEHHO-HAYYHON TPAMOTHOCTH U
MHTEpeca K HayKe Y OCHOBHOM MacChl OOy4YarOUIUXCs, KOTOpbIE B JajbHEUIEeM
OyayT 3aHSATBI B CaMbIX pa3HO-00pa3HbIX cdepax nesrenpbHocTH. HO HE MeHee
BOXHON 3a7ayed ABJISETCS BBISIBICHHE W TOJATOTOBKA TAaJAHTIIMBBIX MOJOBIX
JIOJIeN Ui MPOJOJDKeHHMST oOpa3oBaHUs U JalibHeHIel mpodeccunoHaibHOM
JESATEeTLHOCTH B 00JIACTH €CTECTBEHHO-HAYYHBIX UCCIEAOBAHUN U CO3/IaHUN HOBBIX
TexHoJoTuid. COrjaacHO MPUHATOMY B MEXKIYHAPOAHOM COOOIIECTBEONPEIEICHHUIO,
«EcTecTBeHHO-HAay4YHasi TPaAaMOTHOCTh — OTO CIIOCOOHOCTH YEJIOBEKAa 3aHWMATh
AKTUBHYIO TPAXKJIAHCKYIO TMO3MIMI0 MO OOIIECTBEHHO 3HAYMMBIM BOIIpOCaM,
CBA3aHHBIM C €CTECTBEHHBIMH HAayKaMH, M €ro TOTOBHOCTb MHTEPECOBATHCS
€CTECTBCHHO-HAYYHbIMUA HJAcsIMH. HaydHO TpamMOTHBIA 4YEIOBEK CTPEMHUTCS

Y4aCTBOBATbL B APryMCHTHUPOBAHHOM O6Cy}K,Z[€HI/II/I HpO6JI€M, OTHOCAIINXCA K
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€CTECTBEHHbIM HayKaM M TEXHOJOTUAM, 4YTO TpeOyeT OT HEero Cleayromnx
KOMITETEHTHOCTEM:

HAyYHO OOBSICHATH SIBJICHUS, OIEHUBATh M TIOHUMAaTh OCOOCHHOCTUHAYIHOTO
UCCJIeI0BAHMUS,

MHTEPIPETUPOBATh JAaHHBIE U HMCMOJb30BaTh HAyUHbIC J10KA3aTEIbCTBA IS
MOJIYYeHUS BBIBOJIOB.

N3yyenue ¢u3nku cocoOHO BHECTHU peIaloluil BkiIaa B (GOpMHpPOBaHUE

€CTEeCTBEHHO-HAYUYHOU IPaMOTHOCTH OOyYarOIIUXCS.

Hesan nudyyenus yueOHoro npeamera « Dusuka»

Ilenn wu3ydeHuss QU3MKU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
ornpenenensl B KoHuemnuuu mnpenogaBaHusi yueOHoro mnpenmera «@Pu3uka» B
oOpa3oBarenbHbIX opraHuzanusax Poccuiickoit  ®enepanuu, pearu3yronux
OCHOBHBIE  00I11€00pa30BaTENbHBIE MPOrPaMMBbl, YTBEPKIEHHOM pelIeHHEM
Komnernn Munucrepctsa npocsenienus Poccuiickonn denepannn, IpOTOKOI OT
3 nexabps 2019 r. Ne [TK-48H.

enu nzydenust Gpu3uKu:

npuoOpeTeHue HHTepeca W CTPEMIICHHS OOydalolMXcsi K HayYHOMY
U3YYEHUIO TPUPOAbI, pa3BUTUE HMX HMHTEIUIEKTYalbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPECTABICHUN O HAYyYHOM METOJE MO3HAHWUS U (PopMUpOBaHHE
MCCIIE0BATENIbCKOTO OTHOLIEHUS K OKPYKAIOIIUM SIBIICHUSM;

(dbopMupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHHUs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTaJIbHBIX 3aKOHOB (PU3UKHU;

dopMupoBaHUE MpeACTaBICHUN O poiu (U3UKK IS Pa3BUTUA JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEACTaBIEHUN O  BO3MOXHBIX  cdepax  Oyayuieit
mpoecCHOHANTLHON  eATEeTbHOCTH, CBA3aHHOW C (PU3WKOW, TMOATOTOBKA K
JaybHeNIeMy OOyUEHHUIO B 9TOM HalpaBJICHUMU.

JlocTmxeHne 3TUX Leled Ha YPOBHE OCHOBHOIO oO0mHIEro oOpa3oBaHMs
o0ecreunBaeTcs pelieHUEM CIEAYIOIUX 3a/1ay:

HpI/IO6p€T€HI/IC 3HAHUU O JAUCKPETHOM CTPOCHHH BCIICCTBA, O MCXaHUYCCKHUX,
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TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npUOOpeTeHNEe YMEHHMI OIHUCHIBaTh U OOBACHATH (PU3MUECKHUE SBICHUS C
UCITOJIb30BAaHUEM ITOIYUEHHBIX 3HAHMI;

OCBOCHHME METOJIOB pEIICHHMs MPOCTEHIIUX pacu€THBIX 3aJady ¢
UCIIONB30BaHUEM  (U3MYECKUX  MOJENe, TBOPUYECKUX M  MPAKTUKO-
OpPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHHMI HAONI0/IaTh MPUPOJHBIC SIBICHUS U BBINOJIHSATH OMBITHI,
JabopaTopHble pabOThl U 3KCIEPUMEHTAIBHBIE UCCIEAOBAHMS C UCIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOEHUE MNPUEMOB palbOThl ¢ HHpOpManUer (GU3NUECKOTO COJepKaHUS,
BKJIIOYasi MH(OpPMAIMI0 O COBPEMEHHBIX JOCTHXKCHHMSIX (PU3MKHU; aHalu3 H
KPUTHUECKOE OLIEHUBAaHUE UHPOPMAIIHH;

3HAKOMCTBO €O cepaMu NpodheCCUOHATIBHON AESATEbHOCTH, CBI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAaHHBIMU Ha JOCTHMKEHHSIX
(bu3MYeCcKoi HayKH.

Jns oOywatomuxcsi ¢ PAC wusydyenue kypca «Dusuku» Takxke HMEET
KOPPEKLMOHHO-PA3BUBAIOILIYI0 HANpPaBJICHHOCTb. M3ydeHue mnporpaMmmsl Kypca
JaeT BO3MOXHOCTH oOyuarommmcss ¢ PAC cucrematu3upoBaTh 3HaHUS 00
OKpPYXaIOIlEM MHUPE U CBSI3aTh UX C COOCTBEHHOM MPAaKTUYECKOW JIEATEbHOCTHIO U

MOBCEHEBHOM KU3HBIO, PA3BUBATh HHTEPEC K OKPYKAIOIIEMY MUDY.

IpuHIUNBI K TOAXO0AbI K pean3anuu padoyveil mporpaMmbl

1. CucTeMHO-ACSITEIbHOCTHBIN IOAX0JI, MPEANOaralonii aKTUBHOE BOBJICUCHHE
ydamierocsi B y4eOHYIO JEATEIbHOCTh Ha OCHOBE €r0 MHTEPECOB M C yUYETOM
0COOEHHOCTEH €r0 MOTHUBAIIMOHHOM Cephl.

2. IlpyHIMII KOMIUIEKCHOCTH, MPEANOJaralonuii CBsI3b H3YYCHHS COJEpIKaHUS
npeamMera «Pu3nKa» ¢ CoAepKaHUEM IPYTUX MPEIMETHBIX 00IacTel, B TOM YHCIIC
KOPPEKIIMOHHO-PA3BUBAIOIINX KYPCOB.

3. IlpuHIMI NPEEeMCTBEHHOCTH, ONPEACISAIONIMNA HEOOXOAUMOCTh OMpEACICHUS
YPOBHS aKTyaJlbHOTO W OJIDKAWIIero pa3BUTHS W ydeTra 00pa3oBaTeIbHBIX

PE3YIbTATOB, IMOJYYCHHBIX O6y‘IaIOHII/IMC}I KakK Ha ATalle HadyaJbHOM IMKOJIbI, TaK U



Ha Ka)XJIOM 3Tare o0y4eHHUs] B OCHOBHOM IITKOJIE.

NunuBuayanbHeli ¥ auddepeHnupoBaHHbli  oaxoAasl. DopMBI M METOABI
OOy4YeHHsI, TOPSITOK U3YUEHUS U CIIOKHOCTh OCBOCHHS YIEOHOTO MaTepraia MOTyT
BApPbUPOBATHCA B 3aBUCHUMOCTH OT YPOBHSI MO3HABATEIBHOTO M 3MOIMOHAIBHO
JUYHOCTHOTO Pa3BUTHS, KOHKPETHBIX CHUJIbHBIX U CIA0BIX CTOPOH YyYalllerocs C
PAC.

KomaHHbIN MOAX0A — JUIsl OJYYEHUSI YCTOMYUBBIX PE3YJIbTATOB, MOJHOIIEHHOTO
OCBOCHMSI TMPEIMETHOIO MaTe€pUalia, Pa3BUTUA JKU3HECHHOM KOMIICTCHIUU
obyuaromuxcss ¢ PAC HeoO0X0IMMO COTIaCOBaHWE YCHUJIUN BCEX CIEIUAIMCTOB,
HEMOCPEJCTBEHHO YYaCTBYIOIIUX B OOy4YeHUU (yUUTEIEH, ThIOTOPOB, NIEJaroroB U

CIICOUAJIMCTOB IICUXOJJOIO-TICAAIOTHYCCKOI'O COHpOBO)KI[GHI/IH).

XapakrepucTiKa 0c00bIX 00pa30oBaTe/IbHbIX NOTPEeOHOCTEH

Jns apdextuBHOM opranu3anuu o0yuenus ydamuxcs ¢ PAC no npenmery
«Duznka» HE0OXOAMMO OMUPATHCS Ha CIEAYyIoIMEe OcoOble 00pa3oBaTeNbHBIC
MOTPEeOHOCTH:

- B HCMOJIb30BaHUM cCHeuuPuUHbIX 11 oOydaromuxcsi ¢ PAC MeTonoB,
METOJIMK, IPUEMOB U CIIOCOOOB MOJauM y4eOHOTO MaTepuaia, HeOOXOAUMBIX IS
YCTENIHOTO OCBOEHUSI 00pa30BaTEeIbHON IPOTPAMMBI;

- B UCIOJb30BaHUU CIHENUPUUECKUX CPEICTB OOydYeHHUs (Hampumep,
JIOTIOJIHUTEILHOW BU3yaIu3alluu, TOMOJHUTEIbHBIX CPEJICTB MOOIIPEHUS U CPEJICTB
JUISL CO3JIaHUsI CUTyaluu ycmexa), 0osnee auddepeHiupoBanHoM, "moimaroBom"
oOy4eHHH;

- B HUCIIOJb30BaHUU CPENICTB, CTUMYJIUPYIOIIUX MOTHBALUIO YYalIErocs ¢
PAC x 00y4yeHu1o, mpex/ie BCEro CBA3aHHBIX CO c(Pepoil ero MHTEPECOB;

- B CO3/ITaHUH U TIOJIJIEPAKKE YETKOW BPEMEHHO-TIPOCTPAHCTBEHHOM CTPYKTYPBI
o0pa3oBaTeabHOI Cpe/ibl, B OpraHr3aliy KIACCHOIO MOMEIIEHUSI U pabodero Mecta
y4allerocsi, yYMEHbBINAIOMIEH BO3MOXHOCTh BO3HUKHOBEHHUS HEaJE€KBAaTHOTO
MOBEJICHUS BO BpPEMSI YPOKa;

- B yueTe O0COOEHHOCTEW CEHCOPHOW YyBCTBUTENILHOCTH (MPEAYINpexACHUE



CUTyalluli, CBS3aHHBIX C CEHCOPHBIM JHUCKOM(OPTOM B 3aBUCUMOCTH OT
O0COOCHHOCTEH yJaIierocs);

- B Pa3BUTHUH MOTPEOHOCTU B pEUEBOM KOMMYHHKAIIMHN U OKa3aHUE TIOMOIIHU B
€€ HCIIOJIb30BAaHUM HENOCPEACTBEHHO B CHUTyallud OOIIEHUS Ha YypokKax
MaTE€MaTHKHU;

- B UHAMBUAYyAIM3allMM CUCTEMBl OLICHWBAaHUA 00pa30BaTENIbHBIX
pe3yibTaToB;

- B IOJAEPKKE MEPEHOCAa OCBOCHHBIX YHUBEPCAIbHBIX YU€OHBIX JEHCTBUN U3

OJIHOU MPEIMETHOU 00JIaCTH B APYTYIO.

Mecto yueOHOro nmpeamera « ®u3uka» B y4eOHOM ILIaHe
B cooTBeTcTBUHU ¢ 00s13aTEIBHBIM PEIMETOM Ha YPOBHE OCHOBHOI'O OOILIETO
oOpazoBanus. [lanHas mporpamma npeaycMaTpuBaeT uydeHue Gu3nKy Ha

0a30BOM ypoBHE B 00béMe 110 2 1 B Henenio B 7, 8, 9 m 10 kiaccax.

COAEPKAHUE YYEBHOI'O ITPEIMETA «®PU3UKA»
7/ Kjaacc

Pa3nen 1. ®u3nka u e€ pojib B NO3HAHUM OKPY’KAKOIIEr0 MUPA

®usuka — Hayka o mpupoge. Ssnenms npupoxsl (MC!). ®usuueckue
ABJICHUA: MEXAHUYECKUE, TEIUIOBBIC, DJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC,
3BYKOBBIE.

®duznyeckre BeaMUHMHbL. M3mepenue (u3nmueckux BenudyuH. Puznyeckue
npuOopsl. [Torpennocts n3mMepenuii. MexiyHapoaHasi cucTeMa eIMHHUII.

Kak ¢pusuka u qpyrue ectecTBEHHbIE HAYKH U3y4atoT mpupoay. EctecTBenHo-
HAayYHbIH METOJl TO3HAHHUA: HaOIIOJEHUE, TOCTaHOBKA HAy4YHOrO BOIIpOCa,
BBIJIBUKEHUE THIIOTE3, OKCIEPUMEHT II0 TMPOBEPKE THIOTE3, OOBSICHEHUE
HaOmoaaemMoro siBieHus. Onucanue Gu3NUeCcKuX SBJICHUN ¢ TOMOIIBIO MOJIEIEH.

Jlemoncmpayuu

1 MC - snementsi COZEPKaHHs, BKIIFOUAIOIINE MEKIPEIMETHBIE CBA3H, KOTOPBIE MOJPOOHEE PACKPHITHI B TEMaTHIECKOM
IUTAaHUPOBAHHY.
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1. BACXaHHHGCKHC,T€HHOBH€,3H€KTPHQCCKHC,M&FHHTHHﬂ,CBCTOBHe

SBJICHUS.

2. dusnueckre nNpudOPsl U MPOLETYpa MPSIMBIX U3MEPEHUN aHAIOTOBBIM
U I (PPOBBIM MPUOOPOM.
Jadopamopnvie pabomvt u onvimvi’

1 OmnpeneneHue UEHbI AeEHUS Kbl U3MEPUTEIBHOTO MPUOopa.

2 N3mepenne pacCTOSIHUIA.

3. N3mepenne 06bEMa KUIKOCTH U TBEPIOTO Tea.

4 Ornpenenenue pa3MepoB MaJIbIX TeEl.

S. N3mepeHne temnepaTypbl TPy MOMOIIH KHIKOCTHOTO TEPMOMETPA U
JaTYuKa TeMIIEpaTyphl.

6. [IpoBeneHue uccae0BaHus O MPOBEPKE TMIOTE3bI: TAIbHOCTh MOJIETA
[IapuKa, MyneHHOTO TOPU30HTAIBHO, TeM OO0JIbIIIE, YeM OOJIBIIE BHICOTA MTyCKa.

Pa3neun 2. [lepBoHayajibHbIE CBe/IEeHUsI 0 CTPOEHHHU BelllecTBa

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJIbl, HX pa3Mepbl. OIMbITHI,
JIOKA3bIBAIOIINE NTUCKPETHOE CTPOEHUE BEILIECTBA.

JBrwxkeHnue wyactull BemiecTBa. CBA3b CKOPOCTH JBIKEHHS YaCTUI[ C
TemriepaTypoil. bpoyHoBckoe aBuxenue, nuddysusa. BzaumopeiicTBue uvactwuil
BEILIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(KpUCTAITUYECKUX) Tell. B3auMOCBsI3b MEXKIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSAX M UX aTOMHO-MOJICKYJISIPHBIM cTpoeHueM. OCOOCHHOCTH
arperaTHBIX COCTOSTHUN BOJIBI.

Hemoncmpayuu

1. Habmnronenue OpoyHOBCKOTO JIBUYKEHUSI.

2. Ha6nronenue nuddysun.

3. HaOnronenue siBeHnii, 00bACHSIOMUXCS NMPUTHKECHUEM WITH
OTTaJKUBAaHUEM YACTHUII BEIIECTBA.

Jlabopamopnwie pabomoul u onvimol

1. OuneHka auamerpa aTromMa METOAOM PsOB (C  MCIOJNIB30BAaHUEM

23[1ec1) 1 JaJjie€ MpruBOAUTCS pacmnpeHHHﬁ NepeUCHb J'Ia60paT0prIX pa60T U OIIBITOB, U3 KOTOPOT'0 YUUTECJIb ACIACT BI)I60p 1o
CBOCMY YCMOTPCHUIO U C y‘IéTOM CITMCKa SKCIICPUMECHTAJIbHBIX 33I[aHI/II71, npeajara€MbiX B paMKax OI'D o (1)I/I3I/IKG.



dboTtorpaduii).

2. OnbITHl IO HAOJIOIEHUIO TETIJIOBOTO PACHIUPEHHUS Ta30B.

3. OnbITH TT0 OOHAPYKEHHUIO TEUCTBUS CHIT MOJICKYJIIPHOTOTIPUTSKCHHS.

Pa3znen 3. /IBH:keHHe U B3aUMOJIeliCTBHE TeJl

MexaHnueckoe IBH)XEHUE. PaBHOMEpPHOE W HEPAaBHOMEPHOE IBHIKECHHUE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUM. Pacuér mytu u
BPEMEHU JIBUKECHUS.

SBnenne wHepuuu. 3aKOH MHEpUUU. B3anmoneicTBUE Tell Kak IpUYMHA
M3MEHEHUs CKOPOCTH JABUXKEHUs Tel. Macca kak Mmepa nHepTHOCTHU Tena. I [1oTHOCTh
BemecTBa. CBSA3b IUIOTHOCTU C KOJMYECTBOM MOJIEKYJI B eAWHHIIE 00BEMA
BEIIIECTRA.

Cuita KaK XapakTEepUCTHKa B3anMOJCUCTBUSA Tell. Cuia ynpyrocTd M 3aKOH
['yka. M3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TATOTEHUS M CHIIA
Tsokectd. Cuna Tsbkectn Ha Apyrux roianetax (MC). Bec tema. HeBecoMocCTs.
CrnoxeHue CcHil, HalpaBJIEeHHBIX 10 OAHOM psiMoi. PaBHoaeicTByromas cui. Cuiia
TpeHus. TpeHue CKoIbKeHUs U TpeHue nokosi. Tpenue B npupoae u texuuke (MC).

Hemoncmpauuu

1 HaOmronenne MexaHHUeCKOro ABMKEHUS Tea.

2 N3mepenune CKkopoCcTH NPSIMOJIMHEMHOTO JBUKCHUS.

3 HaOmnronenue siBieHrss HHEPIIH.

4, Ha6nronenue n3MeHneHns CKOPOCTH MPU B3aUMOJICHCTBUN TEN.

5 CpaBHeHHE Macc 10 B3aWMOJICHCTBUIO TEII.

6 CrioxeHune Chl, HalTpaBJIEHHBIX IO OJHOM MPSIMOM.

Jlabopamopnvie pabomot u onvimol

1. OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBWXKEHHUs (IIapuka B
KUIKOCTHU, MOJICITH JIEKTPUIECKOTO aBTOMOOWIIA U T. T1.).

2. Onpenenenue cpeHEN CKOPOCTH CKOJIbKEHHS OpyCcKa WM IIapuKa 1o
HAKJIOHHOU TJTIOCKOCTH.

3. OrnpeneneHue MIOTHOCTH TBEPAOTO TeEA.

4, OMNBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD pacTspKeHUs(aedopmalium)
NPY>KUHBI OT MPUII0KEHHON CHUIIBI.

5. OHBITLI, ACMOHCTPUPYIOIINUEC 3aBUCUMOCTD CHJIBI TPCHUA CKOJIBKCHUS
9



OT BECa TeJa U XapaKTepa CONMPUKACAIOIMINXCS HOBEPXHOCTEM.

Pa3zneun 4. JlaBiieHue TBEPABIX TeJl, KUIAKOCTEN U ra3oB

HaBnenue. CriocoObl yMEHbIIIEHUS U YBEIUYECHUS ra3a. 3aBUCUMOCTh

JaBJIEHUS ra3a oT 00bEMa, Temneparypsl. [lepenaua qaBiaeHuss TBEpABIMU

TeJIaMH, )KUJKOCTSIMU U razamu. 3akoH [lackans. [lHeBMaTnueckrue MallvHbI.

3aBUCUMOCTb JABJICHHS )KHJIKOCTU OT IIyOUHBI. [ 'napocTatnyeckuii

napajokc. CooOuiaromuecs: cocyibl. [ uapaBinyecKkue MeXaHu3Mbl.

Atmocdepa 3emnu u atmochepHoe nasneHue. [IpuuuHbl CcyliecTBOBaHUA
BO3aAylHOM o0onouku 3emu. OnbiT Toppuuemmu. M3mepenue atMmochepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABIECHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuOops! 17151 U3MEpeHns: aTMOC(EPHOTO JaBICHHUS.

JlelicTBue )KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJIO. BriTasikmBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. BozmyxormiaBanue.

Hemoncmpauuu

1 3aBUCUMOCTb JIABJICHHS Fa3a OT TEMIIEPATYPBI.

2 Ilepenayua naBneHns )KUJIKOCTBIO U Ta30M.

3 Coobmraromuecst COCY/Ibl.

4, I'mapaBamyeckunii mpecc.

5 [IposiBieHue nericTBust aTMOoCcEepHOTO AaBICHHUS.

6 3aBUCUMOCTb BBITAIKUBAIOIIEH CUIIBI OT 00bEMa MOTPY>KEHHON YaCTH
T€JIa ¥ IJIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOLIEH CUJIbI BECY BBITECHEHHOM JKUIKOCTH.

8. YcnoBue 11aBaHus TeJ: MJIABAHUE WU TIOTPYKEHUE TEI B
3aBUCHMOCTH OT COOTHOILEHMS IJIOTHOCTEW TEJIA U )KUJIKOCTH.

Jlabopamopnwie pabomout u onvimol

1. HccnenoBanve 3aBUCMMOCTH Beca Tejla B Boje OT 0ObEMa
MOTPYKEHHOMU B KUJIKOCTh YACTH TEJNA.

2. OnpeneneHue BBITAIKUBAIOLIEH CHIIBI, JEUCTBYIONIEH Ha Teo,
MOTPYKEHHOE B JKUJIKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBITAIKHABAIOIIEH CUIIBI, JEHCTBYIOLIEH Ha
TEJIO B KUIAKOCTH, OT MACChI Tea.

4. OHBITBI, ACMOHCTPUPYIOIIHUEC 3aBHUCUMOCTD BBITaJIKI/IBa}OI[Ieﬁ CHIIBI,
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JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B KUJIKOCTh YaCTH
TeJa ¥ OT IJIOTHOCTH KHJKOCTH.

5. KonctpyupoBanue apeomerpa WIM KOHCTPYUPOBAHUE  JIOAKU U

onpeaeIeHue €€ rpy30n0AbEMHOCTH.
Pa3znen 5. PaGora u MOIIHOCTB. JHEprus

Mexannueckas pabotra. MOITHOCTb.

[IpocThie MeXaHM3MBI: pblYar, OJIOK, HAKJIOHHas TIUIOCKOCTh. [IpaBumiio
paBHOBecus pblyara. [I[puMeHeHue npaBuia paBHOBECHUS pblyara K 0JIOKY.
«3omotoe npaBwiio» mexanuku. KITJ] npocteix Mexanu3moB. IIpocTbie MEXaHU3MBI
B OBITY M TEXHUKE.

Mexannueckasd osHeprus. KuHeTndeckas W NOTEHUHAIbHAS DHEPIUA.
IIpeBpalieHre 0JHOTO BHUIa MEXAaHUYECKON PHEPTUM B APYTroi. 3aKOH COXPAHEHUS
SHEPrUU B MEXAHUKE.

Hemoncmpauuu

1. [TpumMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomul u onvimol

1. Onpenenenue pabOThl CUIIBI TPEHUS MPYU PABHOMEPHOM JIBUKEHUU

TCJa I10 FOpI/ISOHTaHBHOﬁ IMMOBCPXHOCTH.

2. Hccnenosanue ycinoBuii paBHOBECHS pblyara.

3. N3mepenne KII/] HaKITOHHOM NIIIOCKOCTH.

4, N3yuenue 3ak0Ha COXpaHEHUsI MEXAHUYECKON DHEPIUH.
7 Kaace

Pa3nen 6. TenyioBbIe ABJIEHUSA

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIPHO-KMHETUYECKOW TEOPUH CTPOEHUS
BemiecTBa. Macca W pa3mepbl aTOMOB U MOJEKYJ. OINBITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopgenun TBEPAOTO, KUIKOTO MW Ta3000pa3HOTO COCTOSHUM BeIECTBA.
Kpucramnmuueckue u amopdubie tena. OObsICHEHUE CBONMCTB Ta30B, KHIAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUN MOJICKYJISIPHO-KUHETHYECKOW TEOPHUH.
CmaurBaHuE U KanWJUISIPHBIE sIBJCHUS. TEenI0BOE pacliuUpeHUe U CKaTHE.

Temneparypa. CBsi3b TeMHepaTypbl CO CKOPOCTBHIO TEIJIOBOTO JABUKECHUS

qacTHul.
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Buaytpennsiss  sHeprus. CrocoObl HW3MEHEHMs] BHYTPEHHEH DHEpIHu:
TeruIonepeaaya U CoBeplilieHre padoThl. Buasl Teronepeaaun: TeIIONPOBOIHOCTD,
KOHBEKIIHS, U3IIYYCHHE.

KomnyecTBo TEILIOTHL. YeabHAas TEIJIOEMKOCTL BeIIeCTBa. TemIooOMeH U
TEIUIOBOE paBHOBECHE. Y paBHEHUE TEIJIOBOTO OalaHca.

[LitaBeHre U OTBEpPACBAHUE KPUCTALUIMYECKHUX BENIECCTB. Y I€JIbHAS TEILIOTA
nmaBieHus. IlapooOpazoBanune u kouaeHcanus. Hcemapenwe (MC). Kumnenwue.
VYnenwHas TermioTta mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATYPhl KUIEHUS OT
aTMoc(hepHoOro napieHus. BiiaxxHOCTh BO3ayXa.

DHeprus TOIIMBA. Y I€IbHAs TETUIOTA CTOPAHMUS.

[Ipunuunel  paboThl TermnoBbix ABuratened. KIIJ TemmoBoro npuratens.
TemnnmoBbie ABUTATEIN U 3aIUTa OKpyx)arotieit cpeasl (MC).

3aKOH COXpaHEHHUsI U IPEBPAILCHHS] S3HEPTUH B TeIUTOBBIX mpoueccax (MC).

Jlemoncmpavyuu

1 Hab6nronenue O6poyHOBCKOTO JIBUYKEHUS.

2 Ha6mronenue nuddysun.

3. Habmronenue ssBjieHn cMaurBaHUs U KaTWJUISIPHBIX SBJICHUM.
4 HaOntonenue TenioBoro pacimpeHus Tel.

5. N3menenue paBiaeHus ra3a Mpu M3MEHEHHH O0BbEMA W HArpeBaHHUU

NI OXJIAXKICHUMH.

6. [IpaBuna u3MepeHus: TeMIIEpaTyphl.

1. Bunsl Tenonepenaun.

8. OxJtaxxeHue Ipu COBEPIICHUH PAOOTHI.

Q. HarpeBanue npu coBepiieHHH padOThl BHEITHUMHU CUIIAMH.

10. CpaBHeHHE TEIIOEMKOCTEN pa3IMUHBIX BEIIECTB.
11. HaOmronenue KkuneHus.
12. HaGnroaeHue MocTOSHCTBA TEMIIEPATYPhI IIPH IJIABJICHUU.

13. Moaenu TerIoBbIX ABUTATENIEN.

Jlabopamopnwie pabomoul u onvimol
1. OnbITHl IO OOHAPYKEHUIO IEUCTBHS CHII MOJIEKYJISIPHOTOIPUTSKEHHUS.

2. OnbITHI IO BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM MJIM caxapa.
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3. OnpIThl 0 HAOMIOACHUIO TEMJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH
Y TBEPJIBIX TEIL.

4, Ornpenenenue qaBieHUs BO3yXa B OAJIJIOHE MIMpHUIIA.

S. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh AABJIEHHUS BO3/lyXa OT €ro
00BEMa M HATPEBAHMS WIIH OXJIAXKICHHUS.

6. [IpoBepka runore3sbl IMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA
KUIKOCTH B TEPMOMETPUUECKON TpyOKe OT TeMIlepaTyphl.

7. HaOnronenue u3MeHeHus BHYTPEHHEN SHEPTUU Tejla B pe3yJibTare
TeIIonepeaui U padoThl BHEITHUX CHJI.

8. UccnenoBanue siBaeHUs TEIIO0OMEHA MPU CMEIIMBAHUM XOJIOAHON U
ropsiYer BOJIBL.

Q. Ornpenenenue KOJIMYECTBa TEMJIOTHI, TOJIYYEHHOTO BOJOW MpHU
TEIJI000MEHE C HArPEThIM METAITUYECKUM ITUIMHAPOM.

10. Ompenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. HccnenoBanue mporiecca UCrapeHus.

12. OmpepeneHue OTHOCUTENBHOMN BIaKHOCTH BO3yXa.

13. Omnpenenenue yeabHOM TETUIOTHI TUTABICHHUS JIb/A.

Pa3znes /7. DiekTpuyecKkne U MATHUTHBIE SIBJIEHUSA

Onektpusaius Ten. J[Ba poaa 3JeKTpUYECKUX 3apsaoB. B3aumopeiicTBue
3apspKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHIJIBI  B3aMMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXIY TEIaMU).

OnekTpudeckoe noJie. Hampsok€HHOCTBH 3nekTpudeckoro mnoiid. IIpuHnun
CYNEPHO3ULIUH JIEKTPUUECKUX T0JIeH (Ha KaY€CTBEHHOM YPOBHE).

Hocurenu smekTpudeckux 3apsaoB. DJIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsii.
Crpoenune aroma. IIpOBOJHMKM W  JUAJEKTPUKU. 3aKOH  COXpAHEHUs
AIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCJIOBUSA CYLIECTBOBAHUSA DJIEKTPUYECKOIO TOKAa.
WM CcTOYHUKM TMOCTOSSHHOTO TOKAa. JIeMCTBUSI 3IEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUIN TOK B )KHJIKOCTSIX U Ta3ax.

Onektpuueckass uenb. Cuiia  ToOKa.  DJIEKTPUUECKOE  HAMNPSIKEHHUE.
ConpoTuBIIEHHE MPOBOJHUKA. Y IEJIBHOE CONPOTUBJIEHUE BewlecTBa. 3akoH Oma

AJIs1 ydaCTKa  ICIIH. [locnenoBarensHOE U napaJuiCjiIbHOC COCOHNHCHHUC
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MIPOBOJIHUKOB.

Pabota ¥ MOIIHOCTH JJIEKTpUUECKOrO0 ToKa. 3akoH J[xoyns—JleHa.
DneKTpuyecKre Uenu U MOTpeOUTENn 3JIEKTpUIECKOr 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAENCTBHME  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAYCHUE JJIS KU3HU Ha 3eMIIe.
OmbiT  Opcrena. MarHuTHoe TOJIE€  3JIEKTPUYECKOro Toka. [IpumeHeHwne
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DNEeKTpOJIBUTaTellb MOCTOSSHHOIO TOKa. VCronbp30BaHUE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue anekTpoMarauTHOM nHAyKuu. [IpaBuio Jlenua.
DIIEKTpOreHeparTop. Cnoco0b1 MOTy4YECHUS 3JIEKTPUYECKOMN SHEPIUMU.

BJIGKTpOCTaHIII/II/I Ha BO300OHOBIIICMBIX HCTOYHHKAX OHCPIUH.

Jlemoncmpavyuu

1. DIIeKTpU3aLUS TEIL.

2. JIBa poja 3JIEKTPUYECKUX 3apsIIOB U B3aUMOJICUCTBUE 3apsIKEHHBIX
TEJL.

Y CTpONCTBO U AEUCTBHE DJIEKTPOCKOMA.
DnekTpocTaTuyecKasi UHAYKIHS.

3aKoH COXpaHCHH:A SJICKTPHUICCKHUX 3aPAT0B.

3

4

3)

6. [TpoBOHUKYN U AUDIICKTPUKH.

7 MoaennpoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
8 HcTouHrKN TOCTOSTHHOTO TOKA.

9 JIeWCTBHS DIEKTPUIECKOTO TOKA.

10. DnexkTpuYecKuii TOK B KUIKOCTH.

11. T 'a3oBwIit pa3ps.

12. H3mepeHne CUilbl TOKa aMIIEPMETPOM.

13. H3mepeHue 3IEKTPUUECKOTO HAMIPSHKEHUS] BOJIBTMETPOM.
14. PeoctaT u MarasuH CONPOTUBIICHU.

15. BzaumopeiicTBHE NOCTOSIHHBIX MATHUTOB.

16. MO,Z[CJIHpOBaHI/Ie HCBO3MOXXHOCTH pa3acICHUA IIOJIOCOB MarHuTa.

17. MoaenupoBaHUe€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
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18.  OmmiT OpcTena.

19. MarauTHoe noJsie Toka. DIEKTPOMArHur.

20.  JlelicTBME MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.

21.  DnekTpoaBUTaTeNb MOCTOSTHHOTO TOKA.

22. UccnenoBaHue sSIBJICHUS 3JIEKTPOMAarHUTHOW WHTYKITHU.

23.  Omnpbitel dapajes.

24.  3aBUCHUMOCTH HaIpaBiICHUS MHAYKIIMOHHOT'O TOKa OT YCJIOBUH €ro
BO3HHKHOBEHHUS.

25.  DIIEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomoul u onvimaol

1. OneIThl 1O HAOMIONEHUIO DJICKTPU3AIMU TeJl WHIAYKIUEH U TpHU
COTPUKOCHOBCHHH.

2. HccnenoBanue ACHCTBUS SJIEKTPUUYECKOTO TOJS HAa MPOBOJHUKU U
JTUDJICKTPUKH.

3. COopka u npoBepka pabOThI IEKTPUUECKOM 1IEMH MTOCTOSTHHOTO TOKA.

4, W3mepenune u perympoBaHue CUIIbl TOKA.

5. H3mepenne u peryImpoBaHue HANPSOKCHHMS.

6. HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA, UYIIIETO Yepe3 Pe3UCTop, OT

CONMPOTHUBJIEHUS PE3UCTOPA U HAIPSKEHHSI HA PE3UCTOPE.
7. OneIThl,  JEMOHCTPUPYIOUIME  3aBUCUMOCTh  BJIEKTPUUYECKOTO
CONPOTHUBJIEHUS] MPOBOJHUKA OT €ro JJIMHBI, TUIOMAAN MONEPEYHOr0 CEYECHHS U

Marepuana.

8. IIpoBepka mpaBuia CHOKEHUSI HANPSHKEHUN TPU MOCIEI0BATEIBHOM
COEIMHEHUH IBYX PE3UCTOPOB.

Q. [IpoBepka mpaBuiia sl CUJIbI TOKA MPU NapajlIeIbHOM COEIWHEHUU
PE3UCTOPOB.

10. Omnpenenenue padbOThI IEKTPUUECKOTO TOKA, UAYIIETO YEPE3
pEe3UCTOP.

11. OmnpeneneHre MOIIHOCTH 3JIEKTPUYECKOrO TOKA, BBIIEISEMON Ha
pe3ucrope.

12. HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKA, WIYIIETO Yepe3 JAMIIOUKY,
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OT HaIIpSDKEHUS Ha HEH.

13. Omnpenenenne KIIJ[ HarpeBartens.

14. HccnenoBaHre MArHUTHOTO B3aMMOJIEHCTBHSI IOCTOSTHHBIX MAarHUTOB.

15. H3yuyeHue MarHuTHOrO TMOJSI TIOCTOSHHBIX MAarHUTOB IIPU  HX
00BEIMHEHUH U Pa3/IeIICHUN.

16. HccnepoBaHue OeHCTBUS AJIEKTPUIECKOTO TOKA HA MATHUTHYIOCTPEJIKY.

17.  OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBl B3aUMOJEHCTBUS
KATYIIKU C TOKOM ¥ MarHuTa OT CUJIbI TOKA M HAIIPABJIEHUS TOKA B KaTyLIKE.

18. H3yueHue neHCTBUS MAarHUTHOTO I0JI HA IPOBOJIHUK C TOKOM.

19. KonctpyupoBanue u usydeHue paboThl AIEKTPOIBUTATES.

20. Usmepenne KIIJ] anexTpoaBuraTensHOM yCTAaHOBKH.

21. OmnbIThl MO HUCCIEIOBAHMIO SIBJICHUS 3JCKTPOMAarHUTHON MHAYKLUU:
MCCIIEIOBAHNE N3MEHEHUM 3HAYECHUS Y HAIIPABIICHHUS] MHAYKIIMOHHOIO TOKA.

8 kiacc

Pa3nes 8. Mexanuveckue siBJeHUS

Mexannueckoe naBwxkeHue. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXaHWYECKOIO JBHKEHHA. PaBHOMEpHOE MPSAMOJIMHEMHOE
nBmkeHue. HepaBHoMepHOE npsmosiMHENMHOE IBHKeHUE. CpeqHsis U MIHOBEHHAs
CKOPOCTB TeJa NPU HEPABHOMEPHOM JBUKEHHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoiMHelHoe JBuxkeHue. CBoOonHOE
nagenue. OnbITel [ annes.

PaBHOMepHOE nBMKEHME MO OKpYKHOCTH. [lepuon u yactota oOpaieHusl.
JInnerHas 1 yriioBas CKOpOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH HeroTtona. Broponi 3akod Herorona. Tpetuit 3axkoH HerotoHna.
[TpuHIMI CyNepIIO3ULINK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TpeHUs CKOJIbXKEHUS, CHIa
TPEHUS NIOKOSI, IPYTUe BUJIbI TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMHPHOTO TITOTEHMs. YCKOpEeHHE CBOOOJHOrO
naaeHus. Juxxenue rmanet Bokpyr Connua (MC). IlepBast kocMuueckast CKOPOCTb.
HeBecomocTh 1 neperpysku.

PaBHoBecue maTepuanabHON TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue

TBEPJIOTO TeJIa C 3aKPEIVIEHHON OChIO BpauieHuss. MoMeHT cuiibl. LIeHTp TskecTH.
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Nmnynbe Tena. M3Menenune ummynbca. UMOynabe cuiibl. 3aKOH COXpaHEHUs

umiyibca. Peaktusnoe asmxenue (MC).

Mexannyeckass pabota W MOUIHOCTh. PaboTa cui TshKeCTH, YIPYTOCTH,

TPCHUA. CBs3b OHCPIUHU U pa6OTLI. HOTeHHI/IaJ'ILHaH OHCPTIUA TCJIA, IIOAHATOIO

HaJl MOBEPXHOCTHIO 3eMiM. [loTeHImanbHas J>HEPIUsl CKATOM IPYKUHBI.

Kunernueckas OHCPIHUA. TeopeMa 0 KMHETHYECKOU OHCPIHUMU. 3aKoH

COXpPAaHCHHA MEXaHUYECKOU OHCPIUH.

Jlemoncmpavyuu

1. HaOmronenne MexaHn4ecKoro JABMKCHHS Tela OTHOCHTEIBHO Pa3HBIX
TEJ OTCYETA.

2. CpaBHeHHE TyTeH U TPACKTOPUHN JIBHKEHHUS OJHOTO W TOTO K€ Teia
OTHOCHUTEJIBHO Pa3HBIX TEJIl OTCUETA.

3. H3mepenre CKOPOCTH U YCKOPEHHSI MPSMOTHHEHHOTO IBHKCHHS.

4, HccnenoBanre Npu3HAKOB PAaBHOYCKOPSHHOTO JBIKCHHUS.

S. HabGnronenue 1BUKEHHS TeJla IO OKPY>KHOCTH.

6. Habnrogenne MexaHWMYECKUX SBJICHUH, TPOUCXOIAIINX B CHCTEME

otrcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBU>)KEHUU OTHOCHUTEIIBHO

KaOuHeTa (PU3UKH.

7.

HCTO CUJIBI.

8.
9.

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

3aBUCUMOCTh YCKOPEHMSI Tejla OT MacChl Tejla M JICHCTBYIOLIEH Ha

HabGnronenue paBeHcTBa CHII TPU B3aUMOJCHCTBUMN TEN.
M3meHeHue Beca Tena pu YCKOPEHHOM JIBH>KEHHH.

Ilepenava uMmityabca Ipu B3aUMOIEHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTHUH TIPU B3AUMOICHCTBHUH TEJI.

CoxpaHeHHe UMITyJIbca IPU HEYTIPYTOM B3aUMOICHCTBHH.
CoxpaHeHne UMITyJibca MpU a0COTIOTHO YIIPYTrOM B3aUMOJICHCTBUH.
Habmtoienue peakTMBHOTO BH)KEHUSI.

CoxpaHeHHe MEXaHUUECKON SHEPTUU IIPU CBOOOAHOM Ma/ICHUU.

CoxpaHeHHe MEXaHUYECKOU OHCPrunM IIpM ABUKCHHUMU TCJIa I10[

JEUCTBUEM ITPYKUHBI.

Jlabopamopnwie pabomoul u onvimol

1.

KoHcTpynpoBanne  Tpakta Uil  pasroHa W JAJIbHENIIIETO
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PaBHOMEPHOTO JIBUKEHUS ILIAPUKA WIIN TEJIEHKKH.

2. Omnpenenenue cpeHel CKOPOCTU CKOJIBKEHUs OpycKa WU ABUKEHUS
[IapPUKA 10 HAKJIOHHOW IUTOCKOCTH.

3. OnpeneneHne yCKOpPEHMs Tella IPU PaBHOYCKOPEHHOM JBMKEHUU 110
HAKJIOHHOU TTIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU TPUPABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJIbHOM CKOPOCTH.

S. [IpoBepka rumoTe3bl: €clii NpH PAaBHOYCKOPEHHOM JBW)XEHUH O0€3
HAa4aJIbHOW CKOPOCTH IIyTH OTHOCATCA KakK pPsJ  HEYETHBIX 4YHUCEI, TO
COOTBETCTBYIOILIME MPOMEKYTKH BPEMEHH OJMHA-KOBBI.

6. HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJBXEHUS OT CHIIbI

HOPMAJIBHOT'O OJaBJICHHA.

7. Onpenenenue K03 HUIMEHTA TPEHUS CKOJIbKEHHUS.
8. Omnpenenenue KECTKOCTH MPY>KUHBI.
Q. Omnpenenenre padOThI CUIIBI TPEHUSI IPU PABHOMEPHOM JIBUKECHUHUTENA

I10 FOpI/IBOHTaHBHOf/'I IMOBCPXHOCTH.

10. Ormpenenenue  pabOTHI CHIJIBI YNPYTOCTH TMPU TOABEME Tpy3a C
MCIIOJIb30BaHUEM HETOIBUYKHOTO U TIOJABUKHOTO OJIOKOB.

11. H3yueHue 3aKOHA COXpAHEHUS YHEPTHUHU.

Pa3nen 9. Mexannueckue KoJieOaHus U BOJTHBI

KonebarensHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTHKU  KOJEOaHUM:
MEpUOJI, YaCTOTAa, aMIUIMTyHda. MaremMaTU4eCKnii W NPYKUHHBIA MAasTHUKHU.
[IpeBpailieHne YHEPTUHU MPU KOJeOaTETLHOM JBIKCHUH.

3aryxaroniue koiebanus. BeiHyxaeHHbIe Koebanus. PesonaHc.

Mexanuyeckne BOJHBL. CBOMCTBA MeXaHWYECKUX BOJH. IIpojonbHbIC H
nonepeyHbie BOJIHBL. J[TMHA BOJHBI M CKOPOCTh €€ pacnpocTpaHEHUs.
MexaHnuueckue BOJHBI B TBEPJOM Tene, ceiicMuueckue BoiaHbl (MC).

3Byk. ['poMKOCTh 3ByKa m BbicOTa TOHA. OTpaxeHue 3Byka. MHppasByk u
yIbTPa3BYK.

Jemoncmpayuu

1. HaOmronenne xoseOaHMi TE IO NEWUCTBUEM CHIIBI TSHKECTH U CHIIBI
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YOPYTOCTH.

2. Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3 HabGuroienue BeIHYXIEHHBIX KOJIeOaHUI U pe30HaHca.

4.  PacmpocTpaHeHHe IPOJA0IbHBIX U TIOMEPEUHBIX BOJIH (Ha MOJICIIH).
5 Habmoienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6 AKyCTHYECKHIA pE30HAHC.

Jlabopamopnuie padbomot u onvimot

1. OnpeneneHue 4YacTOThl W TMepUoJa KOJeOaHUW MaTEeMaTHYE€CKOTO
MasTHUKA.

2. OrnpeneneHre 4acTOThI M Iepro/Ia KoJieOaHW MPYKUHHOTO MasSTHUKA.

3. Uccnenoanne 3aBUCMMOCTH MEpHOJia KOJEOAHUN TMOABEIICHHOTO K

HUTHU I'Ppy3a OT IJIMHBI HUTH.

4, UccnenoBanue 3aBUCUMOCTH TMeEpHoja KoOJ€OAaHUN TPY>KUHHOTO
MasiTHUKA OT MaccChl Ipy3a.

S. [IpoBepka HE3aBUCUMOCTH Teproia KojeOaHui rpy3a, MOABEIIEHHOTO
K HATH, OT MACChl Ipy3a.

6. OnbITBl, JAEMOHCTPUPYIOIIME 3aBUCHMOCTh TIEpHOJa KojeOaHun
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a M KECTKOCTU MPY>KUHBI.

7. N3mepenne yckopeHusi CBOOOHOTO Ma/ICHHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMarHuTHOE  TOJIE.  JJEKTPOMarHuTHele  BOJIHBL.  (CBoMCTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siaekTpoMarHUTHBIX BOJH. Mcmolsib3oBaHMe
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.

DJeKTpOMarHuTHasE  OpUpOJa  CBETa. BOJIHOBBIE  CBOWCTBAa  CBETA.

Jemoncmpayuu

1. CpoiicTBa 3J€KTPOMArHUTHBIX BOJIH.

2. BoIHOBBIE CBOICTBA CBETA.

Jlabopamopnuie padbomot u onvimot
1. 3y4yeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0O MOOHMIIEHOTO
tenedoHa.

IToBTOpPHUTEIHLHO-00001IAO U MOTYJIb
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[ToBTOpUTENHEHO-00001IAIOMINI MOAYJTh TPEAHA3HAYEH JI CUCTEMATHU3aI[uU
1 00001IeHUS PEIMETHOTO COACP>KAHUS U ONIBITA JEATEILHOCTH, IPUOOPETEHHOTO
MpU U3YYEHHM BCEro Kypca (PU3WKH, a TakKe JJIs MOArOTOBKM K OCHOBHOMY
rOoCyapCTBEHHOMY 3K3aMeHY Mo (U3HUKe JJs 00ydarolMXcs, BHIOPABIIUX ATOT
y4eOHBII NpeaMeT.

[Ipy u3ydeHnn AJaHHOTO MOAYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JeSTEIbHOCTH, HA OCHOBE KOTOPBIX 00ecreunBaeTCsl JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJIbTaTOB  oOyueHus, Qopmupyercs
€CTECTBEHHO-HAY4YHAasl TPAMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB HCCIEIO0OBAHUS
SABJICHUN TPUPOJLI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATH (HU3UUYECKUE
SABJICHUSI, TPUMEHSS TMOJyYeHHbIE 3HaHMS, pellaTh 3aJa4d, B TOM YHCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMANBHO AEATEIBHOCTHBIA XapaKTEP AAHHOIO pa3feiia peaau3yeTcs
3a CU€T TOTO, YTO YYAIIUECS BBIMOJIHAIOT 3a/IaHMs], B KOTOPBIX UM IpEjIaraeTcs:

HAa OCHOBE IMOJYYEHHBIX 3HAHWUW paClO3HaBaTh W HAYYHO OOBSICHATH
dbu3uYecKue SIBJICHUS B OKPY KarOIIeH TPUPOJIe U TOBCETHEBHOM KU3HU,

UCIIOJIb30BaTh HAy4YHBIE METOJbI HMCCIeAOBaHUS (U3UUECKUX SBIICHUM, B
TOM YHCJIE JIJI MPOBEPKU TUIOTE3 U MOJYUEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSICHATH  HAy4HbIE OCHOBBI  HamOoOJiee  BaXKHBIX  JOCTHKEHUU
COBPEMEHHBIX TEXHOJIOTMH, HANpUMEpP, MPAKTUYECKOTO  HCIOJIb30BaHUs
Pa3JIMYHBIX KICTOYHUKOB PHEPTUM Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPaHEHUS
BCEX U3BECTHBIX BUJIOB SHEPIUHU.

Kaxmas w3 TemM [JaHHOTO pasjesia BKJIOYAET OAKCIEPUMEHTAIBHOE
uccienoBaHne o0o0maroniero xapakrepa. Pasnen 3aBepuiaeTcsi MNpOBEIECHUEM
JUArHOCTUYECKON U OLIEHOYHOU pabOThI 32 KypC OCHOBHOM IIIKOJIBI.

9 kuaace

Pa3znes 11. CBeTOBbBIE SIBIICHUSA

JlyueBas  mopenp  cBera.  HMcrounuku — cBera.  IIpsmonunHerHOE
pacrnipoctpanenue cBera. 3atMmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPa)XEHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBeTta. llolHOe BHyTpeHHee

OTPAKCHUC CBCTA. Hcnonb30BaHue MOJIHOTO BHYTPCHHCETO OTPAKCHHA BOIITHICCKUX
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CBETOBOJIaX.

Jlunza. Xopx myweit B JumH3e. Onruueckas cucteMa (oroanmapara,
mMukpockona u teneckona (MC). I'ma3 kak ontuueckas cucrema. bau3opykocTs u
JTATBHO30PKOCTb.

Paznoxxenne Oemoro cBera B crnekrp. OmnbiTel HeloToHa. ClioxeHue

CIICKTPAJIbHBIX IIBCTOB. HI/ICHepCI/I}I CBCTa.

Hemoncmpayuu

1. [IpssmMonuHEHOE pacpoCTpaHEHUE CBETA.

2. OTtpakeHue cBera.

3. [Tony4yenue n300pa>keHUi B MIIOCKOM, BOTHYTOM U BBITYKJIOM
3epKaJIax.

4, [Ipenomnenue ceera.

S. OnTuyecknii CBETOBOA.

6. Xoa tydeil B cOOMparoILei TuH3e.

7. XO0J1 Iy4el B pacCEeUBArOLIEH JIMH3E.

8. [Toy4yenue n300pakeHni ¢ MTOMOIIBIO JIHH3.

Q. [Tpunnun aeiictBus doToarmnapara, MUKPOCKOTIA U TEJIECKOTA.

10. Mogens ria3a.

11. PasmoxeHue 6€JI0ro CBEeTa B CHEKTP.

12. TlomydeHue 6e0ro cBETa MpH CJIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopnwie pabomoul u onvimol

1. UccnenoBanue 3aBUCUMOCTU yTJla OTPAXKEHHUSI CBETOBOTO JIyda OT

yriia nmaacHus.

2. N3yuenune xapakTepuCTUK U300paxKeHus MpeMeTa B MIIOCKOM
3epKaje.
3. HccrnenoBanue 3aBUCHMOCTH yrja MPEIOMIIEHUS CBETOBOIO Jiyya OT

yria MnajeHusi Ha TPaHULE «BO3LyX—CTEKIIO».
4, [Tomyuenune n300pakeHUil ¢ MOMOIBIO COOUPAIOIIEeH JTHH3BI.
S. Onpenenenne (HOKyCHOrO pacCTOSHUS M ONTUYECKON CUIIBI
coOMparoIIEH JTUH3BI.

6. OmnbITHI 110 Pa3oKEHUIO OEIOTO CBETA B CIIEKTP.
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7. OnbITHI 110 BOCHPUSITHIO I[BETA IPEJAMETOB MPHU UX HAOIIOJIEHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBbI€ SAIBJIEHUSI

Omneitel Pezepdopaa u minanerapnas moxaens atoma. Monens atoma bopa.
Hcnyckanue u noryonieHre cseta aromom. KBanTel. JInHelyaTsie ClIEKTPBI.

PanuoaktuBHOCTh. Anb(a-, Oeta- u raMma-uzinydeHusi. CTpoeHue aTOMHOTO
anpa. HykionHas wmozaens artomHoro snapa. MW3otonsl. PaanoaxTuBHBIE
npeBpaienus. [lepron momypacmnana aTOMHBIX SEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsAIOBOTO M MAacCOBOTO YHCEN.
OHeprusi CBsI3M aTOMHBIX siaep. CBs3p Macchl W SHEpruM. Peakumu cuUHTE3a U
nenenus sinep. Ucrounuku sHeprun Connna u 38é3a (MC).

SAnepHas sHepreTuka. [lelicTBUST paguOaKTUBHBIX M3IYyYECHH Ha >KUBBIC
opranuzmel (MC).

Hemoncmpauuu

1 CrexTpbl U3Ty4YeHUS U TIOTJIONICHUSI.

2 CnekTpbl pa3InyHbIX Ta30B.

3 CnekTp Bogopo/a.

4, Hab6nronenue TpekoB B kamepe Bumibcona.

) PaboTa cuérurka HOHU3UPYIOIIHNX U3ITyYESHHM.

6 Perucrpanus nzmydeHust IpUPOIHBIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnwie pabomoul u onvimol

1. Ha6nronenue CruioniHpix U THHEHYATBIX CIIEKTPOB H3TYUCHUS.

2. UccnenoBanue TpeKoB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMOZHOMY

nytH (1o dpoTorpadusim).

3. H3mepenne painoakTHBHOTO (OHA.

IToBTOpPHUTEIHLHO-00001IAOIIIUI MOTYJIb

[ToBTOpUTENHEHO-00001IAIOIMINKA MOYJTb TTPEAHA3HAYEH JJI CUCTEMATU3aIluU
1 0000IIIEHUS PEIMETHOTO COJIEPKAHUS U OTBITA JIEATEILHOCTH, TPHOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKH, a TaKXkKe s MOATrOTOBKM K OCHOBHOMY
TOCYJapCTBEHHOMY JK3aMeHy 1o (u3uke i 00ydaroniuxcsi, BEIOPABIINX 3TOT
y4eOHBIN IPEeIMET.

HpI/I HU3Y4YCHUHN JAaHHOTO MOAYJIA PCAIIM3YIOTCA U CUCTCMATU3UPYIOTCS BUbI
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NesATEeIbHOCTH, HA OCHOBE KOTOPBIX 0OECHeuYMBAETCS JOCTHXKEHUE MPEIMETHBIX U
METalpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (QopMupyercs
€CTECTBEHHO-HAY4YHasi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIO0BAHUS
SBJICHUM TPUPOABI M TEXHUKU, OBJIAJICHUEC YMEHMSIMHU OOBICHATH (PU3MUECKHE
ABJICHHS, TPUMEHSS TOJyYCHHbIE 3HAaHWS, pEIIaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHbIE U IKCIIEPUMEHTAIbHbIE.

[TpuHIIMTIHATBHO JEATEIHHOCTHBIN XapaKTep JTaHHOTO pa3fiesia pean3yeTcs
3a CYET TOr0, YTO yYAIIMECS BBITOIHSIIOT 33JJaHUsA, B KOTOPBIX UM MpEIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUW pACIO3HaBaTh M HAYYHO OOBICHITH
(bu3nYecKue BICHUS B OKPY’KaIOIIEH IPUPOJIE U MIOBCETHEBHOW KU3HH;

MCITI0JIb30BaTh HAyYHbIE METO/IbI UCCIIEOBAHUS (DU3NYECKUX SIBJICHUH, B TOM
YUCIIE JUIsl IPOBEPKU THIOTE3 U MTOIYYEHUSI TEOPETUYECKHUX BBIBOJIOB;

OOBSACHATH HAyYHbIE OCHOBBI HAaM0O0JIEE BAKHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTH, HAPUMEP, MTPAKTUIECKOTO HCIIOIb30BAHUS PA3IUYHBIX UCTOYHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA ITPEBPAILECHMS U COXPAHEHMSI BCEX M3BECTHBIX BHJIOB
HHEPTUU.

Kaxmas w3 TemM [JaHHOTO pasjielia BKIIOYAET HSKCIEPUMEHTAIbHOE
uccienoBaHue oboOuaromero xapakrtepa. Pasgen 3aBepiiaercs MPOBEACHHEM

JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOM IIKOJIBI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YUYEBHOI'O IIPEAMETA
«®PU3UKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Pesynbrarel 00yueHus 1o yaeoOHoMy ipenmMeTy « PDu3nkay B OTHOIICHUH BCEX
oOyuaromuxcsi ¢ PAC oneHMBalOTCS 10 OKOHYAaHWM OCHOBHOI'O OOIIEro
oOpa3oBaHMs.

C yuetoMm auddepeHInpOBAHHOTO XapakTepa TpeOOBaHUM K MJIaHUPYEMbIM
o0pa3oBaTeNbHBIM pe3yJbTaTaM TEKyIlas W TPOMEXKYTOUYHAs aTTeCTalys TIo
yuaeOHOMY TipeaMmeTy «®Du3uka» TPOBOJUTCA C HCIOJIL30BAHUEM HE TOJIBKO
CTaHIAPTU3UPOBAHHBIX, HO W  pa3padOTaHHBIX TMENaroroM KOHTPOJIBHO-

HN3MCPUTCIIbHBIX MaTCpHUAJIOB.
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ITpumeHeHne k 00y4aroIMMCsl BHEIIHUX CTaHAAPTU3UPOBAHHBIX MPOLEAYD
OLICHKM JOCTW)KEHHMH IO NPEIMETy, B TOM YHUCJIE BCEPOCCHMCKHE IPOBEPOYHBIC
paboThl, MPOBOAUTCS  TOJBKO C  Pa3pelieHHs  poauTene  (3aKOHHBIX
npencraButeeit) oOydaromuxcs ¢ PAC w/uiu ¢ pa3penieHus caMux y4yaluxcs, Ipu
JOCTH)KEHUH UMH 16-TIeTHEro Bo3pacra.

Pe3ynbTarhl MpOMEXYTOUYHOM aTTECTallMd UCTIOIb3YIOTCS MPU pa3paboTKe U
KOPPEKTHPOBKE alallTUPOBAHHON 00pa30BaTEIbHOMN NpOrpaMMbl 00yJarOIIUXCSl.

N3yuyenue yuyeOHoro mpenMera «Pusnka» Ha YPOBHE OCHOBHOIO OOILErO
oOpa3oBaHMsl JOJDKHO oOecredynBaTh JOCTHKEHHE CIEAYIOIIUX JIMYHOCTHBIX,

MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6pa3OBaT€JIBHBIX PE3YyJIbTATOB.

JIN4YHOCTHBIE pe3yIbTaThl
Ilampuomuueckoe éocnumanue:

IIPOSIBJICHUE MHTEPECA K HCTOPUH U COBPEMEHHOMY COCTOSIHUFOPOCCUHUCKON
(bu3nUecKoil HayKu;

LEHHOCTHOE OTHOIIEHHUE K JJOCTUKEHHUSIM POCCUMCKHUX YUEHBIX-(PU3HUKOB.

I'pasicoanckoe u 0yxoeno-upaecmeennoe 60cnumanue:

TOTOBHOCTh K AaKTUBHOMY Yy4YacTHIO B OOCYXJIEHMH OOIIECTBEHHO
3HAYUMBIX M 3TUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHUECKUM NPUMEHEHHEM
JOCTH)KEHUM (PU3HKHU; OCO3HAHME BaXXKHOCTH MOPAJIbHO-ITUUYECKUX MPUHIIUIIOB B
NEeATEIbHOCTU YYEHOTO.

Icmemuueckoe eocnumanue:

BOCHPUITHE ICTETUUECKUX KAYECTB (PU3NYECKON HAYKU: €€ TapMOHUYHOTO

IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH.
Ilennocmu nayunozo no3nanus.

OCO3HaHWE ILIEHHOCTU (PU3MYECKON HAyKH KaK MOIIHOIO WHCTPYMEHTa
[IO3HAHUS MHUPA, OCHOBBI PA3BUTHUS TEXHOJIOTMH, BaKHEHIIEH COCTaBIISIOLIEH
KYJbTYpBHI;

pa3BUTHE HAYyYHOM JIIOOO3HATENBHOCTH, MHTEPECAa K HCCIIEN0BATENbCKON
NEeSATENBHOCTH.

Dopmuposanue Kynbmypot 300p08bs U IMOUUOHATILHOZ0 0J1A20NOTIYUUA.
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OCO3HaHME LEHHOCTH Oe30macHoro ooOpas3a XHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH IpaBWJI OE30MACHOTO IOBEJCHUS Ha
TPAHCIIOPTE, Ha J0pOrax, C 3JEKTPUYECKHUM M TEIUIOBBIM OOOpYJOBAHHEM B
JOMAIIHUX YCIIOBUSX;

c(hOpMHUPOBAHHOCTh HaBbIKAa pe(iekcud, MpPU3HAHHE CBOETO IpaBa Ha
OLIMOKY M TaKOTr0 K€ IPaBa y Apyroro 4eioBeka.

Tpyooeoe éocnumanue:

aKTUBHOE y4yaCTUE€ B PEIICHWU MPAKTUYECKUX 3alay (B paMKaxX CEMbH,
IIKOJBI, TOpPOJa, Kpas) TEXHOJOTHYECKOM W COIMAIbHOW HANpaBIE€HHOCTH,
TpeOyIOLUX, B TOM YUCIIE U (PU3NUECKUX 3HAHUN;

MHTEpEeC K NPAKTUUECKOMY U3YUYEHHUIO MPodecchii, CBA3aHHbBIX € (PU3HKOM.

JKonozuueckoe 6ocnumanue:

OpUEHTAalMsI Ha MPUMEHEHUE (PU3NYECKUX 3HAHUM Ui pelIeHHs 3a1ad B
00JIaCTH  OKpY’KalolIel cpejpl, IJAHUPOBAHUS TOCTYNKOB M OLIEHKH HX
BO3MOXHBIX IIOCJIEACTBUM ISl OKPYKAIOLIEN CPEJIBL;

OCO3HaHMUE II00abHOTO XapaKTepa dKOJOTMYECKUX MPOoOJIeM U MyTel Ux
penieHus.

Aoanmauyus 00yuaruiezoca K U3MEHAIOWUMCA YCA06UAM COUUATbHOU U
npUpPoOOHOIl cpeowl:

NOTPEOHOCTh BO B3aMMOJCHCTBUM TNPHU BBINOJIHEHUU HCCIEAOBAHUNA U
IPOEKTOB (PU3NYECKON HANIPABICHHOCTU, OTKPBHITOCTh OMBITY U 3HAHUSM APYTHX;

MOBBIIIEHHE YPOBHSA CBOEM KOMIIETEHTHOCTH 4YE€pe3 MPAKTHYECKYIO
NEeSATENbHOCTD;

noTpeOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAHMM, B TOM YHUCIE
(GopMyIUpOBATh UIEHU, TIOHATHUS, TUIOTE3bI O PU3NUECKUX 00BEKTaX U SIBICHUSX;

OCO3HaHHE ACPUIIMTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH B
o0nactu (HU3UKHY;

IUIAaHWPOBAHUE CBOErO PAa3BUTHUSI B NMPUOOPETEHUU HOBBIX (PU3NUECKUX
3HaHUM;

CTpEeMJICHHE aHATM3UPOBATH U BBISBIISATH B3aUMOCBSI3H MTPUPO/IBI,00I1IeCTBA
¥ SKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAHUEM (PU3NYECKUX 3HAHUM;

OLIEHKA CBOMX JEHUCTBUM C YYETOM BIIMSHUS HA OKPYXKAIOIIYIO Cpexdy,
25



BO3MOXHBIX INI0OATBHBIX TOCIEICTBHIA.

VY obyuaromuxcs ¢ PAC BO3MOKHA HCKaKEHHOCTb M 33JI€PKKa JOCTHIKEHHUS
JUYHOCTHBIX ~ pE3yNbTaTOB, CBSI3aHHAs TMPEXIE BCEr0 C HEAOCTATOYHOM
C(OPMHPOBAHHOCTBIO CaMOCO3HAaHMS M CaMOOLIEHKH, a TakXke MpeoliaJaHueM
WH(GAHTHIBHBIX MIPEICTaBICHHM 0 ce0e B MOJAPOCTKOBOM BO3pacTe. Y MIKOJIbHUKOB
c PAC wuacro nHaOmrogaroTCsi BBIPRXKEHHBIE CIIOKHOCTH OCO3HAHMSI CBOEH
COLIMAJIbHON MACHTUYHOCTHU, CJIOKHOCTH B NMOHMMAHWU U TPUHATUU LEHHOCTEH,
HOPM M TMpaBWi, ONPEACISAIONMX [OBEACHUE THUIMYHO PpPa3BUBAIOLIMXCS

CBEPCTHHUKOB.

MeranpeameTHbie pe3yabTaThl
[TockonbKy HapylIEHUS COLMAIBHOIO B3aUMOJEWUCTBHS M OOIICHHS HE
TOJIBKO BXOIAT B CTPYKTYpPy HaApyLIEHUH IIPU PaCCTPOMCTBAX AYTHCTUYECKOIO
CIEKTpa, HO M SBISIOTCS CTOMKMMHM W NpOsBILIIOTCS y Bcex jmn ¢ PAC Ha
NPOTSKEHUU BCEH KU3HU, POPMHUPOBAHNE KOMMYHUKATUBHBIX Y'Y /] y yuamuxcs ¢
PAC Ttpebyer HanpaBICHHOTO MEIarorudeckoro BO3ACHCTBHS KaK B YPOUHOH, TaK
M BO BHEYPOUHOU JEATEIBHOCTH YYallUMXCs, a TAKKE€ B pPaMKax KOPPEKUHMOHHOMU

paboTHI.

YHuBepcaJbHbIe M03HABATEIbHbIE 1eHCTBUS
basoewie nocuueckue oeiicmeus:

BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKK OOBEKTOB
(ssBIEHUN);

yCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIaCCU(PUKAIIUNA, OCHOBAHMS TS
000011IeHHs U CPAaBHEHUS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y MTPOTUBOPEYHS B paCCMaTPUBAEMBIX (pakTax,
JTAHHBIX ¥ HAOJIOICHUSX, OTHOCSAIIUXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIE CBS3M MPU H3YYEHUH (DU3NYECKUX
SBJICHUUA W TPOILIECCOB; JI€JIaTh BBIBOJbI C HCIMOJb30BAHUEM ACAYKTUBHBIX H

HWHAYKTUBHBIX YMO3aKqueHHﬁ, BBIIBUTAaTh THIIOTE3BI O B3aUMOCBA3AX
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(bu3HUEeCKUX BEJINYUH;

CaMOCTOSITEJIbHO BBIOMpaTh CHoco0 perieHus y4eOHoW  ¢u3udYecKon
3amaun  (CpaBHEHHWE HECKOJbKMX BApHWAHTOB pEIICHUs, BBHIOOp HamboIee
MOJIXOJISIIEr0 ¢ Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

bazoevle uccneoosamenvckue oelicmeusn:

UCIOJI30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUM HHCTPYMEHT [TO3HAHMUS,

MIPOBOJIUTH TT0 CAMOCTOSITEIFHO COCTABJICHHOMY TUIAHY OIIBIT, HECITOXKHBIH
bu3HUecKuil SKCIEPUMEHT, HEOOJIBIIIOE HCCIIeJOBaHUE (PU3UUECKOTO SIBJICHUS;

OIICHWBATh Ha TMPUMEHUMOCTh ¥  JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJIyYEHHYIO B XO/I€ MCCIICIOBAHMS WU KCIICPUMEHTA;

CaMOCTOSTENbHO (OPMYJIUPOBATH 0O0OIIEHUS U BBIBOJIBI 110 PE3yJibTaTaMm
MPOBEAEHHOTO HAOIIIOICHUS, OTBITA, UCCIICOBAHNUS;

IPOTHO3UPOBATh  BO3MOXKHOE JalibHEIee pa3BUTHE  (UBHMUECKUX
IPOLIECCOB, a TaK)KE BBIIBUTATH MPEIIONIOKEHUS 00 WX Pa3BUTUHM B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Paboma c unghopmayueir:.

MPUMEHSATH Pa3IUYHBIC METObI, HHCTPYMEHTBI U 3alPOCHI TIPU TTOUCKE H
orOope wuHPOpPMALMK WIM JaHHBIX C Y4YETOM MPEIJIOKEHHON ydeOHOU
dbu3ndYecKo 3a1a9H;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUJOB U (POPM TIPEICTABIICHNUS,

CaMOCTOSATEIIbHO  BBIOMpaTh ONTUMAJBHYIO (OpPMY  TIPEACTABICHHS
uHbOpPMAITUM ¥ WILTIOCTPUPOBATh pEIIaeMble 3aadd HECIOXKHBIMH CXEMaMH,
TuarpaMMaMu, WHOU rpaduKoi U UX KOMOMHAITUSIMHU.

YHuBepcajibHble KOMMYHHKATHBHBIE 1eHCTBHSA
Obwenue:.

B X0/€ OOCYXJeHHsI y4yeOHOro marepuaia, pe3ylbTaToB J1a00paTOPHBIX
paboT W MPOEKTOB 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKJAa€MOMl TeMbI U
BBICKA3bIBAaTh HJCH, HAICJICHHBICE HA pEIICHWE 3aJaydl ¢ TOJJep’KaHue
0J1arokenaTeabHOCTH OOIIEHUS; COTIOCTABIIATh CBOU CYXKIEHHUS C CYXIACHUSIMHU
JIPYTUX YYaCTHUKOBAMAIIOra, 0OHAPYKUBATh PA3IMUME U CXOJCTBO MO3UIIUH;

BbIpaXaThb CBOXO TOYKY 3PpCHHA B YCTHBIX U TMCbMCHHBIX TCKCTAX,
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nyOJUYHO MPEACTABIATH PE3YJIbTATHI BBIIIOJIHEHHOTO (PU3NYECKOTO OMbITA

(aKCTIepUMEHTa, UCCIICIOBAHUS, TPOEKTA).
Coemecmuasn oesmenvnocms (CompyoHuuecmeo):

NOHUMAaTh W MCIOJb30BATh  IPEUMYIIECTBA  KOMAHIHOMN u
WHANBUAYAIbHON paOOThI P PEIICHUN KOHKPETHON (PU3NYECKOM TPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATh ACHCTBUS
1o e€ MOCTHKEHHUIO: PacCHpeleNsiTh PO, OOCYKIaTh MPOLECCHl U Pe3yIbTaThl
COBMECTHOM pabOoThI; 00001IaTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBINOJIHATH CBOIO YacTh pabOThI, JOCTUTAsi KAUECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAaNpaBJICHUI0 U KOOPAUHUPYS CBOM JACUCTBUS C JIPYTMMH YJI€HAMU
KOMAaHJIbL;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIMIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOSTENbHO CPOPMYITHMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHS.

YHuBepcaJbHbIe peryJsTUBHBIC 1eHCTBUS
Camoopzanuzayus:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX M yUEOHBIX CUTYyalUsX, TPEOYIOLIUX
U1 pelieHust GU3NYECKUX 3HaAHUM;

OpPUEHTHUPOBATHCS B PA3TUYHBIX MOJIX0/1aX MPUHSITHS pelICHUI
(MHAMBUAYATIBHOE, IPUHATHE PELICHUS B TPYIINE, IPUHATUE PELLIEHUI TPYIINON );

CaMOCTOSTENIbHO COCTABJISITh AITOPUTM pelIeHUsT PU3NYECKOHN 3a1auu Uu
IUIaHa HCCIENOBaHUSI C Y4YETOM HMEIOIIUXCA PECYpCOB MU COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh NpejlaraéMble BAPUAHThI PEILICHMI;

nenaTb BIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

Camoxonmpons (pegpiexcusn):

JIaBaTh aJICKBATHYIO OLICHKY CUTYyallMU U MpeJjiarath IiaH €€ U3MEHEHUS;

OOBSICHATh MPUYMHBI AOCTHKEHUS (HEIOCTHXKEHUS) PEe3yJIbTaTOB
JEeSTEIBbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY OTBITY;

BHOCUTH KOPPEKTHUBBI B JCSITEIBHOCTh (B TOM YHCIE B XOJ BBIOJHEHHUS
(U3MYECKOro MCCIIEOBAHUS HIIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
U3MEHHUBIINXCS CUTYallul, YCTAHOBJICHHBIX OIIMOOK, BO3HUKILIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM.

OmMouuoHanbHbLIL UHMEIIEKM
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CTaBUTh ce0s Ha MECTO JIPYroro 4eioBeKa B XOJI€ CIOpa WM JIUCKYCCUH
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro.
Ilpunamue cevs u opyzux:
pU3HABATH CBOE MPABO Ha OIMUOKY MPHU pelIeHUH (HU3NUECKUX 3a]a4 WIH
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TaKOE K€ MPaBO APYroro.

Y yuammxcst ¢ PAC ¢ Tpymom ¢GhopMHPYIOTCS HAaBBIKH B3aUMOJCHCTBUS C
YYETOM IMO3HIMU JIPYTroro M JJIUTEIBHOE BPEMS COXPAHSETCS ATOLEHTPpUYECKAs
MO3UIMsl B OOIIeHUH, npucymas Oojee muanaiieMy Bo3pacty. Jlaxe yyariuecs,
YIOBJIETBOPUTENIBHO BJIAJICIOIINE TEXHUUECKOW CTOPOHOM OOLIEHUS, 3aTPYAHIIOTCS
B OIICHKE HAMEPEHUI U MO3UIINH MTapTHEPA U THOKOM pearupoOBaHUH HA U3MEHEHUS,
BO3HHUKIIIME B cuTyanuu oOimeHus. OcoOeHHO cioxHO y ywammuxcsi ¢ PAC
dbopmupyeTcss ymeHue paboTaTh B TpyHIe M3-3a CIOXKHOCTH  3aJaud
B3aMMOJICHCTBUSL OJIHOBPEMEHHO C HECKOJIbBKHUMH MAPTHEPAMH IO COBMECTHOM
JEATEIIbHOCTH.

Hecmotps Ha TO, 4TO B MOAPOCTKOBOM Bo3pacte y aereit ¢ PAC nosBisieTcs
MOTHBalMsg K OOIIEHUI0O CO CBEPCTHHKaMH, O€3 CO3JaHusl CHelHalbHO
OpraHW30BaHHOW MOMOIIM MKOJbHUKY ¢ PAC B opranuzanuyi MexINYHOCTHBIX
KOHTAKTOB U PAa3BUTHH HABBIKOB OOIIEHUS CO CTOPOHBI TIEAAroroB, €ro

COOCTBEHHbIE JEHCTBUS MOTYT ObITh HEA(D(PEKTUBHBIMU.

IIpeameTHbIe pe3yJIbTATHI

JlocTikeHne MpeaMeTHBIX pe3ysbTaroB obydatonumucs ¢ PAC Ha aTame
OoOy4YeHHS B OCHOBHOM IITKOJIC OMPEESIACTCS HHIANBUAYATbHBIMA OCOOSHHOCTSIMH,
CBA3aHHBIMH KaK C OCOOCHHOCTSMH TIO3HABATEIBLHON JICSITENBHOCTH U
HEPaBHOMEPHOCTHIO Pa3BUTHSI ICUXUICCKUX (DYHKITH, TaK U COIUATBLHBIM OTIBITOM
AyTUYHBIX IIKOJHHUKOB. [l03TOMYy MOCTM)KEHHE TMPEAMETHBIX pe3yIbTaToOB
KOHKPETHBIM y4YaluMCsi MOXKET HE BCET/la COBIAJATh C BPEMEHHBIMHU TPAaHUIIAMU
oOyd4eHus 1Mo roj1aM 00ydeHUsI.

7 kJiacc
[IpenMeTHbie pe3ynbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpa)karb

c(hOpPMHUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHHUIA:
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UCIOJIb30BATh MOHATHUS: (U3HUECKUE U XUMUYECKUE SIBJICHUS ; HAOIIOICHUE,
AKCIIEPUMEHT, MOJIeNlb, THUIIOTE3a; E€IWHULIBI (U3UUECKUX BEIUYUH; aTOM,
MOJIEKYJIa, arperaTHbIE COCTOSHUS BellecTBa (TBEPI0E, )KUAKOE, ra3000pa3HOe);
MEXaHUYEeCKOe JBI)XEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSAMOJIUHEHHOE),
TPAeKTOpPHsI, PaBHOJCHCTBYIOMAs cuil, aeopmanus (ympyras, IiacTHIecKas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuyath siBiaeHus (auddys3us; TEIIoBoe IBUKEHUE YaCTHI] BEIIECTBA;
paBHOMEPHOE JBU)KCHUE; HEpPaBHOMEPHOE JBIKCHHUE; WHEepLHS;
B3aMMO/ICHCTBHUE TEJT; PABHOBECHUE TBEP/IBIX TEJI C 3aKPEINIEHHON OChIO BpPAIlICHUS;
nepenaya AaBieHUS TBEPABIMU TEJIaMH, >KHJIKOCTSIMH M Tra3amu; aTMOc(epHOe
JABJICHKE; TJIABAaHUE TEJ; MPEeBpalleHUsI MEXaHUYECKOW SHEPTrUu) MO OMUCAHUIO
UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE
busruecKoe sSBIICHUE;

pacmo3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3UYECKHX SBICHUUA B
OKpY’KaroleM MUpe, B TOM uuciie (U3UYECKHUE SIBJICHUS B MPUPOJIC: MPUMEPHI
JBUXEHHUS C PA3JIMYHBIMUA CKOPOCTSIMU B KMBOM U HEXKUBOU ITPUPOLE; ACHUCTBUE
CHUJIBI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOTO JaBJICHUS HA KUBOU
OpraHu3M; IJIaBaHHWE pPbIO; phlUard B TeJI€ 4YEJOBEKA;, MPU ITOM IEPEBOIUTH
MPAKTUYECKYIO 3a71a4y B yU€OHYI0, BBIJICTISATH CYIIIECTBEHHBIE CBOMCTBA/MPU3HAKU
(U3HUECKUX SABICHHUIA;

OMHCHIBATh U3yUYCHHBIE CBONCTBA Tel M (PU3UUYECKUE SIBJICHUS, UCTIOIB3YS
dbu3uyeckre BeTUYUHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpPEMs, IyTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJia TSHKECTHU, BEC TeJa, cuja
TpeHus, NaBieHue (TBEPJAOTO Tela, XKUIKOCTHU, ra3a), BbITAJIKUBAIONIAs CHUIIA,
MexaHu4yeckass paboTa, MOIIHOCTb, IIJIEYO CHUJIBI, MOMEHT CHJIbI, KOI(PHUIIMEHT
MOJIE3HOT0 JIEUCTBUSA MEXAHU3MOB, KHHETHYECKAs U MOTCHIHAIbHAS SHEPIUs);
MpU OINMWCAaHWU TPABWIHHO TPAKTOBATh (PU3MUECKUI CMBICT HCIOIb3YEMbIX
BEJIMYMH, HUX OOO3HAYEHUS W EAUHUIBI (PU3NYECKUX BEIMYMH, HAXOJUTh
dbopMynbl, CBS3BIBAIOIINME JaHHYIO (U3WYECKYI0 BEIWYUHY C JPYTUMHU
BEJIMYMHAMH, CTPOUTh TpapUKA M3YUYEHHBIX 3aBUCHUMOCTEH (PU3NYECKUX
BEJINYWH;

XapaKTCPU30BaThb CBOMCTBA TCII, (bHSI/I‘IeCKI/Ie SABJICHUS W IIPOLECCCHI,
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UCIOJIb3YsI MPaBUIJIA CIOXKEHUsI CUJT (BIOJb OJTHOM IpsiMoil), 3aKoH ['yka, 3aKoH
[Tackans, 3akoH ApxuMmesna, MPaBUIIO paBHOBECHsl pblyara (0JI0Ka), «30J0TOE
MPaBUJIO» MEXaHUKH, 3aKOH COXPAaHCHUS MEXaHMYECKOW JHEPTHH; MPH ITOM
JlaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alMCHIBATH €I0 MAaTeMAaTHYECKOE
BBIPAKCHHC,

OOBACHATH (PU3UUECKHUE SIBJICHUS, ITPOILIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CUTyallull MPaKTHUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISBISATH
MIPUYHHHO-CJICICTBEHHBIC CBS3H, CTPOUTH 00BSICHEHUE N3 1—2 JTOTHYECKHX MIaroB
c omopoil Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBJICHUN, (PU3MUECKHUX
3aKOHa WJIM 3aKOHOMEPHOCTH;

pemarh pacuéTHble 3amadd B 1-2 JeHCTBUSA, WCHONB3YysS 3aKOHBI W
dbopmynbl, B GOpMYIIBI M TPOBOJUTH PACUEThl, HAXOJIUTh CIPABOYHBIC JTaHHBIEC,
HEOOXOIUMBIC JIJIST PEIICHHsS 3a/ady, OIEHUBATh PEATUCTUYHOCTH MOJYUYCHHOU
(bu3uYECKON BEIMYHUHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO pEIIUTh TIPH TOMOIIH
¢u3MUeCKUX METOJOB, B OIMCAHWW HCCIENOBAHUS BBIJEIATh MPOBEPSEMOE
MPEANooKeHne (TUMOTE3y), pa3audaTh W HHTEPIPETHPOBATH MOJTYYCHHBIN
pe3ynbTaT, HAXOAWTh OIMMOKK B XOJI¢ ONBITAa, JejaTh BBIBOABI IO €ro
pe3ynbTaTam;

MIPOBOJIUTH OTBITHI IO HAOIOICHUTO (PU3MYCCKUX SBICHUN HITUOU3UICCKUX
CBOWCTB Tell: (OPMYIUPOBATh MPOBEPSIEMBbIC TMPEANOIOKEHUS, COOUPaATh
YCTaHOBKY W3 TMPEAJIOKEHHOTO OOOpYJIOBaHMsI, 3alUChIBAaTh XOJl OIbITa U
bopMyIUpPOBaThH BHIBOJIBI;

BBITIOJIHSTh TIPSIMbIE WM3MEPEHHUS PACCTOSHHS, BPEMEHHU, MAacChl Tela,
00BéMa, CHJIBI U TEMIIEPATyphl C HCIIOJIB30BAaHUEM aHAJIOTOBBIX U ITU(PPOBBIX
MpUOOPOB; 3aMKCHIBATh MOKA3aHMs MPUOOPOB C YU4ETOM 3aJlaHHON aOCOJIOTHOU
IIOIPEIHOCTH U3MEPEHNN;

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEJIMUYMHBI OT
JPYTOH C UCTIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTHPABHOMEPHO
JBUKYILETOCS Tella OT BPEMEHM JIBUXKECHHUS Tela; CUJIbI TPEHUSICKOJBXKEHUS OT
Beca Tejla, KauyecTBa OOpabOTKH MOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIbI

TPCHHUA OT IUIOAAN COIIPUKOCHOBCHUA TCJI; CHIIBI YIIPYIOCTH OT YIJIMHCHUA
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MPY>KUHBI, BBITAJIKUBAIOIIECH CHIIBI OT 00BEMANOrPYKEHHOM YacTH Tejla U OT
IUIOTHOCTH >KUJKOCTH, €€ HE3aBHUCHUMOCTHUOT IJIOTHOCTH Teja, OT TITyOUHbI, Ha
KOTOPYIO OTPYKEHO TEJIO; YCIOBUM MIIABAHUS TEJI, YCIOBUHA PABHOBECUS phlUara
U OJIOKOB); y4acTBOBAaTh BILJIAHUPOBAHUU YYEOHOrO HCCIEAOBAHMS, COOMpATH
YCTAaHOBKY W BBINOJHATH HM3MEPEHUs, CIEAyd MPENIOKEHHOMY IUIaHY,
(buKCHpOBaTh PE3yJIbTAThl MOJYYEHHON 3aBUCUMOCTH (M3HUECKUX BEJIMYMH B
BUJIC MPEJIOKEHHBIX TaOJiuIl M TpadUKOB, AeNaTh BBIBOABI MO pe3yJbTaTaM
HCCIICTOBAHMS;

IPOBOJUTh KOCBEHHbIE H3MEpEHUs (DU3NYECKUX BEIMYMUH (TUIOTHOCTh
BEILIECTBA KUAKOCTA M TBEPAOrO TEJNla; CHJIA TPEHUSI CKOJBXKEHUS; JaBJICHUE
BO3/lyXa; BBITAJIKHUBAIONIAsA CUJA, JCUCTBYIOIIAs HAa IMOTPYKEHHOE B KHUJKOCTh
Ten0; KOA(P(UIIMEHT TOJIE3HOTO JCHCTBUS TMPOCTBIX MEXAHU3MOB), CIEAys
NPENJIOKEHHOW  HMHCTPYKUMU: TIPU  BBIMIOJHEHUHM HU3MEpPeHUil  cobupathb
AKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYMCIISATh 3HAUCHUE NCKOMOW BEJIMYUHBIL;

coOI0/1aTh MpaBUiia TEXHUKU 0€30MaCHOCTH MpU padoTe ¢ 1a00opaTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIHUIBI JCUCTBUS TPHUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETp, AMHAMOMETP, COOOIIAIOIIMUECS COCYAbl, OapoMeTp, pblyar,
MOJBU>KHBIN U HETIOJBUXKHBIN OJIOK, HAKJIOHHASI TJIOCKOCTh;

XapaKTepu30BaTh MPUHIUIB  JEHCTBUA  W3YYEHHBIX  MPUOOPOBU
TEXHUYECKUX YCTPOUCTB C OMOPOM HA X ONMUCAHUS (B TOM YUCIIC: MOAIIUITHUKY,
YCTPOMCTBO BOAOMPOBOJA, THUIAPABIMYECKHI TMPECC, MAHOMETP, BHICOTOMED,
MOPIITHEBOM HACOC, apeoOMETp), UCIOIb3ys 3HAHUS O CBOMCTBAX (PU3MUECKHX

SIBJICHUM 1 He0OX0anMbIe (PU3UIECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOUTH TPUMEPBI/HAXOAUTH HH(OPMALIUIO O TIPUMEpPax MPAKTUIECKOTO
WCIIOJIh30BaHUs (PM3UUECKUX 3HAHWM B TTOBCEIHEBHOM KU3HU I 00€CIICUeHUs
0e3omacHOCTH Mpu OOpalieHuu ¢ NpuOOpaMu M TEXHUYECKUMH yCTPONCTBAMU,
COXpaHEHUsI 3J0POBbS WM COOJIOJEHUS HOPM DKOJOTUYECKOTO TIOBEICHUS B
OKPYXaroUIEn Cpee;

OCYUIECTBJIATh OTOOpP MCTOYHUKOB HHGopmanuu B cetu HHTepHeT B

COOTBCTCTBUHU C 3aJaHHBIM ITOMCKOBBLIM 3aIIpOCOM, Ha OCHOBC I/IMeIOHlI/IXCﬂBHaHI/Iﬁ
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U TyTEM CpaBHEHUS PA3IUYHBIX UCTOUYHUKOB BBIJICTSATh HH(OPMAIIUIO, KOTOpas
SIBJISIETCS IPOTUBOPEUMBON UIIM MOXKET OBITh HEIOCTOBEPHOM;

WCIIOJIH30BATh MPHU BHITTOJTHCHUH YUEOHBIX 3aJaHU HAYYIHO-TIOMYJISIPHYIO
auTeparypy GU3NYECKOTo COoAep KaHus, CIIPAaBOYHBIC MAaTepUalIbl, PECypChl CETH
WNHurtepHer; Brnanerh NpuéMaMu KOHCIEKTHUPOBAHHUS TEKCTa, IpeoOpa3oBaHUs
nH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHUE MUChbMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MHMOpPMALUU (PU3HUECKOTO COACPKAHUS, B TOM YHCIIC
MyOJIMYHO JIeJIaTh KPAaTKUE COOOIIEHHUS O pe3ysibTaTaX MPOEKTOB WM YYEOHBIX
VCCJIEJOBAHUM; TIPU 3TOM TI'PaMOTHO MCIIOJIb30BAaTh W3YUYCHHBIM TMOHATUHHBIN
amnmnapar Kypca (pU3MKHu, COMPOBOXK/IATh BHICTYIIJICHUE MPE3EHTAIIUEH;

MPU BBINOJHEHUHU YYEOHBIX MPOEKTOB W UCCIEAOBAHUM paclpenesiarh
00s13aHHOCTH B TPYIIIIE B COOTBETCTBUH C ITOCTABJICHHBIMH 3aJla4aMH, CJICIUTh 32
BBITIOJITHEHUEM IIJIaHA JSHCTBUM, aJ€KBAaTHO OIICHMBATH COOCTBEHHBIN BKJIAJ B
NESITCIBHOCTh TPYIIIbI; BBICTpAaUBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHE,
YUYUTHIBASI MHEHHUE OKPY KAIOIIUX.

8 K1acce
[IpenMeTHBIC pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI  OTPaKaTh
c(hOpMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

VCTIOJIb30BATh MOHSATHS: Macca U pa3MePhbl MOJIEKYJI, TEIUIOBOE JIBUKCHHUE
aTOMOB W MOJIEKYJI, arperaTHbIE COCTOSIHUSI BEIECTBA, KPUCTAUIMYECKUE U
aMmopdHbIe Tea, HACHIIEHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh BO3/YyXa;
TeMIIEpaTypa, BHYTPEHHS OHEpPrUs, TEIUIOBOM JBUTATEllb; SJIEMEHTAPHBIN
AJIEKTPUYECKUN 3apsjl, AJIECKTPUYECKOE TIOJE€, MPOBOJHUKUA W JAUIJIEKTPUKH,
MMOCTOSIHHBIN JICKTPUYECKHUN TOK, MATHUTHOE TMOJIE;

pa3nMuath SBICHHS (TEIUIOBOE pAaCIIMpPCHHE/CKATHe, TeIuonepeaayda,
TEIUIOBOE pPABHOBECHE, CMAadyMBaHUE, KaNWUISIPHbIC SBJICHUS, WCIAPCHHUE,
KOHJIGHCAlUs, IUUIaBJIEHUE, KpHUCTauih3auus (OTBEpJEBAHUE), KUIICHHE,
Terionepeaaya (TermiIonpoOBOIHOCTb, KOHBEKIIUS, U3TyYeHHE); dJIEKTpU3aIUs T,
B3aUMOJICCTBUE  3apsifoB, JACHUCTBUA DJEKTPUUECKOTO TOKAa, KOPOTKOE
3aMbIKaHME, B3aMMOJCHCTBUE MAarHuTOB, JCWCTBHUE MAarHUTHOTO MOJS Ha

IMPOBOAHUK C TOKOM, J3JICKTPOMAarHuTHAA I/IH,Z[yKI_II/I}I) II0 OIIKMCAHHUIO HX
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XapaKTepHBIX CBOMCTB W Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JTaHHOE
bu3uYeCcKOe SIBJICHUE;

pacro3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3UYECKUX  SBJICHUU B
OKpY)KalollleM MHpe, B TOM 4YHClIe (QHU3NUEeCKHue SBICHHS B MPHUPOJIE:
MMOBEPXHOCTHOE HATSHKCHUE U KaWIISIPHBIE SBJICHUS B MPUPOJIE, KPUCTAIBI B
npupojsie, wusnydeHue CoiHIa, 3amMep3aHre BOJOEMOB, MOPCKHE OpH3HI,
o0pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa; JJIEKTPUUYSCKHUE SBJIICHUS B aTMocdepe,
AJIEKTPUUYECTBO JKUBBIX OPraHW3MOB; MarHUTHOE T0Jie 3eMJIH, Ipeld MOIOCOoB,
pOJIb MAarHUTHOIO MOJISL JJISL JKU3HU Ha 3emiie, MOJIIPHOE CHUSHUE, MPU ITOM
MEePEBOJIUTh MPAKTHUUYECKYIO 3a/lauy B Y4E€OHYIO, BBIJICNATH CYIIECTBEHHbBIC
CBOMCTBA/TIPU3HAKU (PU3UUECKUX SIBICHMUIA;

OTIMCBHIBATh M3YYCHHBIC CBOMCTBA T M (PU3UUYCCKHE SABJICHUS, UCIIOJIB3YS
dbu3uYecKre BEIUYUHBI (TeMmIepaTypa, BHYTPEHHSS JHEPrusi, KOJUYECTBO
TEIJIOThI, YJedbHasi TEIIOEMKOCTb BEIIECTBA, YJEIbHas TEIUloTa IUIaBJICHUS,
yJAelbHAsl TEIUIoTa TapooOpa3oBaHMs, YJAeidbHas TEIJI0Ta CrOpaHMs TOILIWBA,
KO3(QGUIIMEHT TOJIE3HOTO JEUCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS
BJIAXKHOCTh BO3/yXa, OJICKTPUUECKUM 3apsj, CHJIa TOKa, DJJIEKTPUYECKOE
HanpsHKEHUE, COMMPOTUBIICHUE TPOBOAHUKA, YAEIBHOE CONPOTHUBIICHUE BEIIIECTBA,
paboTa W MOIIHOCTh DJEKTPUYECKOrO0 TOKAa); MPU OIMNUCAHUU TMPABUIBHO
TpakTOBaTh (U3UYCCKHM CMBICI MCIIOJIB3YEMBIX BEIMYMH, OOO3HAUCHHS H
eIUHULIBI (PU3UYECKUX BEIUYWH, HaXOAUTh (POPMYJIbI, CBS3BIBAIOIINE AaHHYIO
(bU3UYECKYIO BETUYUHY C APYTUMU BEIMYMHAMU, CTPOUTH rpadUKu U3YyUEHHBIX
3aBUCHUMOCTEH (PM3UUICCKUX BEIIMUHH,

XapaKTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SBJICHUS U TMPOIIECCHI,
UCIIOJb3Ysl OCHOBHBIC TIOJIOKEHHS  MOJICKYJISIPHO-KHHETUYECKOW  Teopuu
CTPOEHMS BEUIECTBA, TIPUHIUII CYNIEPIO3ULIMU TTOJIeH (HA KaueCTBEHHOM YPOBHE),
3aKOH COXpaHEHMs 3apsja, 3akoH OMa Jyu1s yyacTka 1emnu, 3akoH Jxoyns—JIeHa,
3aKOH COXPAHEHUS YHEPTUU; TIPH STOM J]aBaTh CIIOBECHYIO (hOPMYITUPOBKY 3aKOHA
Y 3alIUChIBATh €r0 MATEMATUYECKOE BHIPAKEHUE;

O0OBSICHATh (PU3UYECKHUE TPOILIECChI M CBOWCTBA TEJ, B TOM YKCJIE U B
KOHTEKCTE CHUTYyalluii MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH

MMPUYINHHO-CJICACTBCHHBIC CBA3U, CTPOUTDH 00BsACHEHHE U3 1—2 JIOTMYECKUX IIaroB
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c omopoil Ha 1-2 W3y4YEHHBIX CBOWCTBA (PUBMYECKUX SBICHUM, (HU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacuéTHbE 3amadyd B 2—3 JEHCTBUSA, WCMONB3YysS 3aKOHBI U
dbopMyIbl, CBSI3bIBAIONINE (PU3NYECKHUE BEIMYMHBI: HA OCHOBE aHAIN3a YCIOBHS
3a/lauyd 3aMMChIBaTh KPAaTKOE YCJIOBHE, BBISABIATH HEAOCTATOK JaHHBIX IS
penieHus 3a1a4u, BBIOUPaTh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE JJIsl €€ PEeIICHMS,
IPOBOJUTH pPAcu€Thl M CpPAaBHUBATh IIOJYYEHHOE 3HAYCHHE (PU3NYECKOU
BEJIMYMHBI C U3BECTHBIMH JIAHHBIMU;

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(Gu3MUeCKMX METOJIOB; UCIOJIb3ysS OINHCAaHUE HCCIEOBaHUS, BBIICIAThH
MPOBEPSIEMOE TPEATIONOKECHHE, OIICHUBATh MPABUILHOCTH TOPSIKA MPOBEACHUS
UCCJIeIOBAHMUSI, JIeJIaTh BBIBOJIBI;

IIPOBOJIUTH OMBITHI 110 HAOTIOJEHUIO GU3UUECKUX SIBICHUN TN (PU3NIECKUX
CBOMCTB TeJ (KamWJUIAPHBIC SBJICHUS, 3aBUCUMOCTH JABJICHHUS BO3yXa OT €r0
o0BbéMa, Temmeparypbl; CKOPOCTH TIpollecca OCTHIBAHMS/HATPEBAHUS TPHU
M3ITy4YeHUU OT I[BETa W3IyYaloleii/MOTIoaroneld MOBEPXHOCTH; CKOPOCTh
UCTIAPEHUsT BOJABI OT TEMIEPATyphl KUAKOCTH | IUIOMIAA €€ TOBEPXHOCTH;
AIIEKTPU3ALIMS TEJI U B3aMMOJICHCTBHE JICKTPUUECKHUX 3apsi/I0B; B3aUMOJICHCTBUE
MOCTOSIHHBIX ~ MAarHWTOB, BHU3yaJIHM3allds MArHUTHBIX TIOJIGH TOCTOSHHBIX
MarHuTOB; JE€HCTBUS MAarHUTHOTO TIOJSi HA MPOBOJHUK C TOKOM, CBOMCTBa
ANIEKTPOMArHWTa,  CBOWCTBA  JJICKTPOJIBHTATEIs  IOCTOSHHOTO  TOKA):
GbopMyIMpOBaTh TMPOBEPSAEMBIC TPEANOIOKEHUS, COOMpaTh YCTaHOBKY W3
MPEIOKEHHOTO 00O0PY/IOBAaHUS, OIMMUCHIBATH XOJA ONbITa W (POPMYIHPOBATH
BBIBOJIBL

BBITIOJIHATh ~ TPSAMBIE  W3MEPEHHS  TEMIEPaTypbl,  OTHOCUTEIBHOU
BJIQKHOCTH BO3]lyXa, CHJIBI TOKA, HANPSDKEHHs C MCIOJIB30BAHMEM aHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3MYECKUX BEIUYMH; CPaBHUBATH PE3YJIbTaThl
M3MEPEeHHM ¢ yIETOM 3aJJaHHOM aOCOTIOTHOM MOTPEITHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOW BEIMYUHBI OT
JIPYToil C MCMOJB30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTb CONPOTUBIICHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOMAAM TMONEPEYHOr0 CEUYEHUS U YACIBHOIO

COIIPOTUBJICHUA BCHICCTBA IIPOBOJAHUKA, CAJIbI TOKA, NAYIICTO YCPEC3 IIPOBOAHHUK,
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OT HaNpsDKEHUST Ha [POBOJHUKE; HCCIEIOBAHUE IOCIEI0BATEIIBHOTO MU
NapajuleJIbHOTO COEIMHEHUI IPOBOJHHUKOB): IJIAHUPOBATh HCCIEI0BAHUE,
coOupaTh YCTAaHOBKY U BBHIMOJHITH U3MEPEHHUS, CIEIys MPEATOKEHHOMY IIaHy,
(uKCHPOBATH PE3yNbTATHI HOJYUYEHHOW 3aBUCUMOCTH B BUJIE TAOJIUL] U rpadUKOB,
JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICOBAHMS,

IPOBOJUTh KOCBEHHBbIE HU3MEPEHUs (PU3NUYECKUX BeIMYMH (yAesibHas
TEIUIOEMKOCTbh BEIIECTBA, CONPOTUBJICHHE IMPOBOJHUKA, paboTa U MOILHOCTb
ANEKTPUYECKOTrO TOKa): TUTAaHUPOBATH U3MEpEeHMS, coouparb
SKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys TMpPEeAJIOKEHHONM HHCTPYKIUH, MU
BBIYHCIISITH 3HAUCHNUE BEJIHYMHBI,

coOJII01aTh MpaBUiia TEXHUKU 0€30M1aCHOCTH MU padoTe ¢ 1ad0paTOPHBIM
000py10BaHUEM;

XapaKkTepu30BaTh MPUHLMIBI  JCHCTBUS  W3YYEHHBIX HPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX OMHUCaHUs (B TOM YHCIE: CUCTEMA
OTOIUIEHHS JOMOB, THUTPOMETp, NapoBas TypOMHA, aMIepMETp, BOJBTMETP,
CUETYMK  DJEKTPUYECKOM  DHEPIHH,  DJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
HarpeBaTeNIbHbIE AJIEKTPONPUOOPHI (TPUMEPHI), AIEKTPUICCKUETTPETOXPAHUTEIH;
AJIEKTPOMArHuT, 3JEKTPOABUIATEIb MOCTOSHHOTO TOKA), MCIOJb3Yys 3HAHUS O
CBOMCTBaxX (PM3MUYECKUX SBJIICHUN U HEOOXOIUMbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MpPOCThIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHBIE
npuOOpbl MO CXE€MaM W CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETp, TUTPOMETpP, JBUTATEeNh BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTaT); COCTaBIATh CXEMbI JJEKTPUYECKUX LEemed ¢
MOCJICAOBATEIbHBIM U TMapajluieIbHBIM COEIUHEHHEM JJIEMEHTOB, pa3iuyast
yCIJIOBHbIE 0003HAYEHUS AJIEMEHTOB JIEKTPUUECKUX IETEH;

MPUBOIUTH TPUMEPHI/HAXOIUTH MH(OPMALIKIO O TPUMEPAX MPAKTUIECKOTO
UCIOJIb30BaHUS (PU3NUECKUX 3HAHUI B IOBCEIHEBHOM KU3HU Ul 00ecneUYeHUs
0€30MacHOCTH MPH OOpAaIEHUH C MPUOOPAMH U TEXHHUYECKHMH yCTPONCTBAMH,
COXPAaHEHHUsI 3J0POBbS M COONIONCHUS HOPM 3KOJOTUYECKOTO TIOBEICHUS B
OKPYIKaroIIEU Cpee;

OCYIIECTBIISAITh MOUCK HH(pOpMaMKU (PU3NUIECKOTO COAEPKAHUS B CETH

I/IHTCpHCT, Ha OCHOBC HMCHOIIUXCA 3HAHUU U HYTéM CpaBHCHUA JOIIOJIHUTCIBbHBIX
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MCTOYHUKOB BBIJEIATh MH(POpPMAIUIO, KOTOpas SBISETCS MPOTUBOPEUMBON WU
MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BAaTh MPHU BHIMIOJIHEHUH YUYEOHBIX 3a/IaHU HAYyYHO-TIOMYJISIPHYIO
auTepaTypy GU3MUECKOTO COAEp KaHUs, CIIPABOYHbIE MaTEpUaibl, PpECYpPChl CETH
WNuTtepHeT; BilageTh MNpuéMaMu KOHCHEKTUPOBAHUSI TEKCTa, MpeoOpa3zoBaHUs
nH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NMHCHbMEHHBIE U KPATKUE YCTHBIE COOOIICHMS,
00001as nHGOPMALIUIO U3 HECKOJIBKMX UCTOYHUKOB (PM3UYECKOTO COAEPIKAHUA,
B TOM 4YHci€e MyOJWYHO TPEACTaBIATh PE3yJbTaThl MPOEKTHOW WU
UCCJIE0BATENbCKOW  JIEATENIbHOCTH; MpPU 3TOM T[PAaMOTHO HCIIOJIb30BaTh
M3YyYEHHBIN MOHATUIHBIN anmapaT Kypca (GU3UKH, CONPOBOXKIATh BBICTYIJICHUE
MPE3CHTAIUEN;

OpU BBIOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NYECKUX
IPOLECCOB  paclpeAensiaTh OOf3aHHOCTH B TIpyHmne B COOTBETCTBUU C
MOCTaBJICHHbIMU 3aJa4yaMH, CIEAUTh 32 BBHIIOJHEHHEM IUJIaHa JEHUCTBUU U
KOPPEKTUPOBATH €T0, aIEKBATHO OLIEHUBATh COOCTBEHHBIN BKJIaJ] B ACSITEILHOCTD
IpyNIbl;  BBICTPaWBaTh KOMMYHHMKAaTMBHOE  B3aUMOJIEWCTBHE,  MPOSBISA
TOTOBHOCTB Pa3peiiarb KOH(PIUKTHI.

9 knace
[TpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI — OTpaXkaTb
c(OpPMHPOBAHHOCTh Y O0YHAOIIUXCS] YMEHHUIA:

UCIIOJIb30BaTh TMOHATHUSA: CHUCTeMa OTcuéra, MarepuaibHas TOYKa,
TPACKTOPHs, OTHOCUTEIBHOCTh MEXAHUYECKOTO JBWXKEHHS, JAepopMmarius
(ympyras, miacThyeckasl), TpEHHE, LEHTPOCTPEMUTEIbHOE  YCKOPEHHE,
HEBECOMOCTb U TMEPEerpy3Ku; LEHTP TAKECTH; aOCONIOTHO TBEPAOE TEJO, LIEHTP
TSOKECTH TBEPJOTO Tella, paBHOBECHE; MEXaHWYECKUE KOJIeOaHusI U BOJHBI, 3BYK,
uH(ppa3ByK " yIIbTPA3BYK; AIEKTPOMArHUTHbIE BOJIHBI, IKasna
AIIEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh M JAIbHO30PKOCTh, CIIEKTPHI
UCIyCKaHUs M TMOIJIONIeHUs; anb(da-, 0eTa- W raMMma-u3Iy4deHHs, H30TOIbI,
SJIepHAsl DHEPTEeTHUKA;

paznuyaTh SIBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEMHOE

ABUKCHUC, PAaBHOYCKOPCHHOC prIMOJ’IHHCﬁHOG JABHKXCHUC, CBO60,Z[HOC nmaacHue
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TEJ, PABHOMEPHOE JIBUIKEHUE 110 OKPYKHOCTH, B3aUMOJICUCTBUE TEJl, PEAKTUBHOE
IBWKEHHE, KOJeOaTelIbHOE JIBJKEHUE (3aTyXamollUe U BBIHYXKJICHHBIE
Kos1e0aHus), pe30HaHC, BOJIHOBOE JIBUKEHHUE, OTPAXKEHUE 3BYKa, IPSIMOIMHENHOE
pacupoCcTpaHEeHue, OTpPaKEHUE W IIPEJIOMIICHHE CBETa, IIOJIHOE BHYTPECHHEE
OTpaK€HHE CBETa, pa3jlokKeHue Oeloro cBeTa B CHEKTP M CIIOKEHHUE
CHEKTpaJbHBIX IIBETOB, JIHCIIEPCUS CBETa, ECTECTBEHHAs pPaJNOAKTHUBHOCTb,
BO3HMKHOBEHUE JIMHEWYATOrO0 CIIEKTpa U3JIY4YeHUs) IO ONHUCAHUI0 UX
XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX JAHHOE
(puznyeckoe sBICHUE;

pacno3HaBaTh NPOSABICHHE U3YYEHHBIX (U3MUECKUX SIBJIEHUH B
OKpYXarolleM MHUpe (B TOM 4ucie (PU3HUECKUE SIBJICHUS B MPHUPOAE: NPUIUBBIN
OTJIUBBI, ABYKEHUE TUIaHET COJIHEYHOM CUCTEMBI, pEAKTUBHOE JIBUIKEHHE )KUBBIX
OpPraHU3MOB, BOCIIPUATHE 3BYKOB >KMBOTHBIMH, 3E€MIIETPSCEHHUE, CEICMUYECKUE
BOJIHBI, IIyHAMH, 0JXO, LIBE€Ta Te€J, ONTUYECKUE SABJICHUSA B IIPUPOJE,
Ouonoruyeckoe AeMcTBHE BUAWMOIO, YJIbTPa(HUOIETOBOTO M PEHTIE€HOBCKOIO
U3JIyYCHHUI; €CTECTBEHHBIM paJAMOAKTUBHBIM  (QOH, KOCMHYECKHE JIy4H,
PaaMOAaKTUBHOE U3JIy4YECHHME IPUPOJHBIX MUHEPAIOB; AECHCTBUE PAJUOAKTUBHBIX
M3JIyYeHHUI Ha OpraHu3M YeJIOBEKa), PU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7auy
B YUEOHYI0, BBIACISTH CYIIECTBEHHbIE CBOMCTBA/TIPU3HAKU (PU3UYECKUX SIBJICHUM;

OMKCHIBATh U3YUYECHHBIE CBOMCTBA TeN U (PU3UUECKUE SBJICHUS, UCIIONb3Ys
¢usznyeckue BENUYMHBI (CpeoHSIi M MIHOBEHHAas CKOpPOCTh Tela IpHU
HEPAaBHOMEPHOM JBUKEHUH, YCKOPEHHE, IEPEMEILICHUE, TYTh, YTIIOBAs! CKOPOCTh,
CWJIa TPEHUs, CUJIa YIIPYTOCTH, CUJla TSKECTH, YCKOPEHHE CBOOOIHOTO MaJCHHUS,
BEC TeJla, UMITYJIbC Tella, UMITYJIbC CUJIbl, MEXaHU4ecKas paboTa U MOIIHOCTbD,
NOTEHUWAJIBHAS. JHEPTUsl TeNa, IMOJHATOrO HaJ TOBEPXHOCTBIO  3EMIIH,
[IOTEHUHAJIbHAS JHEPTUsl CKATOW NPYKHUHBI, KMHETUYECKAsl JHEPrus, MOJIHA
MEXAaHUYECKasl JHEPIUsl, IEPUOJ U YaCTOTA KOJeOaHuM, JIMHA BOJIHbI, IPOMKOCTb
3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTENb MPEJIOMIIEHUSI CPEbI); MpHU
OMHCAaHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCHOJIB3YEMBIX BEIMYHH,
0003HaUeHUd M €AMHULBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOIIME TAHHYIO (DU3HUECKYIO BEIUYUHY C APYTUMU BEIMUYUHAMU, CTPOUTH

rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYHH;
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XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBIECHUS U MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMUPHOI'O TATOTEHUS, IPUHIUI
CYNEpIIO3ULIMA CHJI, IPUHLIMN OTHOCUTENbHOCTU ['anumes, 3akonsl HproTOHA,
3aKOH COXpPaHEHUs UMITYJIbCA, 3aKOHBI OTPAXKEHUS U IIPEJIOMIICHHS CBETA, 3aKOHBI
COXpaHEHUs 3apsA0BOr0 U MAaCCOBOTO YHCEI IPH SAEPHBIX PEAKLHMIX; IPU 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIHMCBIBATh €T0 MaTEMATUYECKOE
BBIPAXCHHUE;

OOBACHATH (PU3UYECKUE MPOLIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyalllld IPAaKTHKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH 00BACHEHHUE U3 2—3 JIOTUYECKUX II1aroB
c omopoi Ha 2—-3 M3YYCHHBIX CBOMCTBA (M3MUECKUX SIBICHUH, (U3HUECKUX
3aKOHOB HMJIM 3aKOHOMEPHOCTE;

penaTh pacu€THbIE 3a/1a4u (OIUPAIOIINECS HA CUCTEMY U3 2—3 YpaBHEHMI ),
UCIIONb3ysl 3aKOHbI M (OPMYJbl, CBSI3bIBAIOIIME (PU3MUYECKHUE BEIMYUHBI: HA
OCHOBE aHaJlIM3a YCIOBMS 3aJa4d 3alMChIBATh KPATKOE YCIOBHE, BBISABIATH
HEJOCTAIONINE WJIM W30bITOYHBIE JAaHHbIC, BHIOMpPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAMMBIE JUIsl pEeLIeHMs], POBOJUTh PACUETHI U OLEHUBATh PEATUCTUUHOCTD
MOJy4YE€HHOTO 3HaueHUs (PU3NUYECKOMN BEINUNHBI;

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOILIU
(¢u3nyecKux METOJOB; HCIOJB3ysl ONHCAHME MCCIEAOBAHUS, BBIICISTDH
IpoBepsAEeMOe MPEANOI0KEHNE, OIIEHUBATh MPAaBUIBHOCTh MOPSIKA MPOBEACHUS
UCCJIeIOBAHUS, JeJIaTh BBIBO/bI, HHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOICHUN U
OMBITOB;

OPOBOJUTH OMBITBI 1O HAOMIOAEHUIO (DPU3WYECKUX SBICHUN WU
¢usznyeckux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HbroTOHa, 3akoHa
COXPAHEHUs SHEPTUH; 3aBUCUMOCTb MEeproJia KoieOaHU Npy>KUHHOTO MasiTHUKA
OT Macchl rpy3a 1 )KECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT aMIUTUTY/ bl MAJIbIX
KoJIe0aHU; TPSIMOJIMHENHOE paclpoCTpaHEHUE CBETa, pa3jIokeHUe Oeoro ceera
B CIIEKTp; M3yYEHHUE CBOICTB M300pa)K€HUS B IUIOCKOM 3€pKaje U CBOMCTB
N300pakeHHUs IpeAMeTa B COOMpAIOLIE JIMH3e; HaOJIOEHUE CIUIOMIHBIX H
JMHEMYaThIX CIEKTPOB U3IYUYEHUS): CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3

U30BITOYHOTO HabOpa 000pyAOBAHNS,
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OIMKCHIBATH XOJI OTBITA U €r0 PE3YNbTATHI, (HOPMYIUPOBATH BHIBO/IbI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, onpeaesnsis
CpeliHee 3HaUeHHE U3MepsieMoi BeMYuHbI (POKyCHOE paccTosiHie coOuparouieit
JIUH3BI1); 000CHOBBIBATH BHIOOP CIIOCO0A M3MEPEHUS/ M3MEPUTEIIBHOTO MTPUOOPa;

OPOBOJUTH HCCIEAOBAaHUE 3aBUCUMOCTEH (U3MYECKUX BEIUYUH C
HCIIOJIb30BaHUEM TMPSMBIX H3MEPEHHH (3aBUCMMOCTh MYTH OT BPEMEHH IMPH
PaBHOYCKOPEHHOM JIBH)KEHUM O€3 HayaldbHON CKOPOCTH; MEpHoJia KoJieOaHUit
MaTeMaTUYECKOT0 MasTHUKA OT JJIMHBl HUTH; 3aBUCHUMOCTH YIJIa OTpa)KeHHUS
CBETa OT yIJia MaJeHUs M yIiia MPeTOMIICHUSI OT yrila MajeHus ): TUIaHWPOBATh
UCCIIEJOBAaHHUE, CAMOCTOSTEIBHO COOMPATh YCTAHOBKY, (PUKCUPOBATH PE3YIbTATh
MOJIyYEeHHOW 3aBUCUMOCTH (PM3HYECKUX BEJIIMYMH B BHJIE TaOJIUIl U TpaduKoOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICOBAHMS,

OPOBOJNUTh KOCBEHHBIE HW3MEpPEHUs (U3NYECKUX BEJIMYUH (CpelrHss
CKOPOCTh U YCKOpPEHHE Tejla IPU PABHOYCKOPEHHOM JBUKEHHH, YCKOpPEHHE
cBOOOHOTO MaICHNUs, )KECTKOCTh MPYKUHBI, KOYPPHUIIMEHT TPEHUS CKOIBKECHUS,
MexXaHW4yeckas paboTra W MOINMHOCTb, YacToTa W TEpPUOa  KoJieOaHMMA
MaTEMaTHYeCKOTO U TPYKHHHOTO MAasTHUKOB, ONTHUYECKAas CHJIa COOMpAroIIei
JUH3bl, PpAJUOAKTUBHBIA  (OH): [JAHUPOBATh  H3MEPEHHUs;  CcoOUpaTh
SKCIIEPUMEHTAJIbHYI0O  YCTAHOBKY M BBINOJIHATH  M3MEPEHUs,  CIEys
MPEIJIOKEHHOW HHCTPYKIINH, BEIYUCIATH 3HAUEHUE BETMYUHBI U aHAJTN3UPOBAThH
MOJTy4YEHHBIE PE3yJIbTaThl C YIETOM 3aJaHHOW OTPEIIHOCTH U3MEPEHMUIA;

coOJII0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH IIPHU padoTe ¢ 1ad0paTOpHbIM
000py10BaHUEM;

pa3ianyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3NYECKUX MOJENeH:
MaTepualibHasi TOYKa, a0COFOTHO TBEPAOE TEI0, TOUCUHBI HUCTOYHUK CBETA,Tyd,
TOHKas JINH34, TUIaHEeTapHasi MOJeJIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SIIpa;

XapaKTepU30BaTh MPHUHIMIBI  JEHCTBUS  W3YYCHHBIX OPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONUCaHUS (B TOM YHUCIE: CIIUIOMETP,
JATYNKU MOJOKEHUS, PACCTOSTHUS U YCKOPEHUs, paKeTa, 9X0JI0T, OUYKH, IIEPUCKOTI,
doToamnmapar, ONTHYECKHE CBETOBOJbBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), wucnonb3ys 3HaHHS O CBOMCTBaXx (DU3UYECKUX SBJICHUUA U

HGO6XOI[I/IMBIG (bI/ISI/I‘IeCKI/IC 3dKOHOMCPHOCTH,
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HCII0JB30BAaTh CXEMBI U CXEMATHYHLIC PUCYHKH M3YUYCHHLIX TCXHHUYCCKHUX
YCTPOﬁCTB, N3MCPUTCIIBHBIX HpI/I60p0B N TCXHOJOINMYCCKHUX IIPOHCCCOB IIpU
PCUICHNH yT-Ie6HO-HpaKTI/I‘-ICCKI/IX 3aa4; OITHUYCCKHUC CXCMbI I IMOCTPOCHMUA

U300paKEHUI B IJTIOCKOM 3epKajie U cOOMparouieit JIMH3e;

MIPUBOAUTH TPUMEPHI/HAX0IUTh HHGOPMAIIHIO O MPUMEPax MPAKTUIECKOTO
UCIOJIb30BaHUSl (PU3MYECKUX 3HAHUW B MOBCEAHEBHOM MKU3HU I 00ecreueHus
0e30macHOCTH MpU OOpalieHuu ¢ TpUOOpaMu M TEXHUYECKHUMH yCTPONCTBAMU,
COXpaHEHUsl 370pOBbS M COOJIOJEHUS HOPM 3KOJOTMYECKOIO TOBEICHHS B
OKPYIKaIOIIEH CPELE;

OCYUIECTBJIATh MOUCK HHGOPMAIMKU (PU3NYECKOTO COACpPKAHUS B CETH
HNHTepHeT, caMOCTOATENbHO (POPMYNIHPYST MOMCKOBBIN 3alpoC, HAXOAWTh MYyTH
OTIpe/ieNIEHUs! IOCTOBEPHOCTHU MOJyUYE€HHOM HH(OPMALIUK HA OCHOBE UMEIOIINXCS
3HaHUU U JOMOJHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BAaTh MPHU BHIIOJIHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIONYJISPHYIO
auTepatrypy GU3MYECKOro COAepKaHus, CIPABOYHBIE MaTEpPHAIIbI, PECYPCHI CETH
WNuTtepHet; BnageTs npuéMaMu KOHCHEKTUPOBAHUS TEKCTa, NpPeoOpa3zoBaHUs
“H(pOpMaIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uH(GOpPMAIIUN U3 HECKOJIbKUX UCTOYHUKOB (PU3MUECKOTO COJIEPIKAHMS, ITYyOTMIHO
NPEACTABIATh PE3YJIbTATHI MMPOEKTHOW WJIM UCCIENOBATEIBbCKON NESTENBHOCTH;
[IPYA 3TOM I'PAMOTHO MCIIOJIb30BaTh U3yUYEHHBIM OHATUINHBIN AIllIapaTU3y4acMoro
paznena (U3MKA M CONPOBOXKAATH BBICTYIUICHUE MPE3CHTALMENC Yy4ETOM
0COOEHHOCTEN ayIMTOPUU CBEPCTHUKOB.

10 kaace

[IpenmeTHbie pe3ynbTaThl Ha ©0a30BOM YpOBHE JOJDKHBI  OTpPaKaTh
c(OPMUPOBAHHOCTH y 00YHAIOIINXCS YMEHU:

NPOBOJUTh  HCCIEJOBAaHUE 3aBUCUMOCTEN  (DU3MYECKUX BEIUYMH C
WCIIOJB30BAaHUEM MPSIMBIX HM3MEPEHUI (3aBUCUMOCTh MHYTH OT BPEMEHHU MPHU
PAaBHOYCKOPEHHOM JIBMJKEHMHM 0€3 HadyallbHOM CKOpPOCTH; NepHoja KoJeOaHHit
MaTeMaTUYECKOr0 MasTHHKAa OT JJIMHbI HUTH; YIJIa OTPAXXEHUs CBETAa OT yIJa

najacHus, yria npeJIOMJICHUA OT yrjia HaaACHUs CBCTOBOIO qua): CaMOCTOATCIIBHO
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coOupaTh YCTaHOBKY, (DUKCHUPOBATh pe3yJbTaThl MOJYYEHHOH 3aBHCHUMOCTU
bu3nYecKuX BEITUYUH B BUJIE TAOJIUIL ¥ TPpaUKOB, 1eTaTh BBIBOJIbI MO pe3yJibTaTaM
uccienoBanusi (MpU HAJIWMYUKM BO3MOXHOCTH WM TPOBOAUTH BHPTYyalbHBIC
JabopaTtopHbIe paboThI);

MIPOBOJUTH KOCBEHHBIE U3MEPEHUS PUZNUECKUX BETUUMH (CPEAHSISICKOPOCTh
U YCKOpPEHHE Tejla MpU PaBHOYCKOPEHHOM JBW)KEHHH, YCKOPEHHE CBOOOJHOIO
NaJIeHUs, )KECTKOCTb MIPYKUHBI, KOADPHUITUEHT TPEHUS CKOIBKEHHSI, MEXaHUYECKasl
paboTa W MOIIHOCTh, YacTOTa M TMEPUOJ KOJIeOaHUN MaTeMaTHYeCKOTO U
OPYKUHHOTO  MAasTHUKOB, (POKYCHOE  pacCTOSHUE CcoOOuparoie JIMH3BI,
pPaZMOAaKTUBHBIN (DOH): MIIAHUPOBATH U3MEPEHUS; COOMPATh IKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIEAys MPEUI0KEHHON HHCTPYKIIMH;, BEIYUCISATh3HAYCHUE BETMIHHBI U
aHAJIM3UPOBaTh TOJYYEHHBIE pPE3yJbTaThl C YYE€TOM 33JaHHOM MOTPEIIHOCTH
u3MepeHuil (mpu HAIWYUH BO3MOXXHOCTH WJIM TMPOBOJUTH BHUPTYaJTbHBIC
nabopaTopHbIie paboThI);

coOmroaTh mpaBuia Oe30macHOro Tpyaa mpu padore ¢ JabopaTOPHBIM
o0opynoBanueM (MpU HAIWYUH BO3MOXKHOCTH WM TPOBOJUTH BHUPTyaJIbHBIC

JabopaTopHbIe pabOThI);

paziuyaTh OCHOBHBIE TMPU3HAKKA HU3YYEHHBIX (PU3MYECKUX MOJEIEH:
MaTepuajbHas TOYKa, a0COJIOTHO TBEPIOE TENOo, IUIaHETapHas MOJENb aToMa,
HYKJIOHHAas1 MOJI€JIb aTOMHOTO SApa;

XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUS N3yUYEHHBIX MPUOOPOB UTEXHUUECKUX
YCTPOMCTB C OMOpPON Ha MX onucaHus (B TOM YHUCIE CHUIAOMETP, AATUYUKU
IIOJIOKEHMS, PACCTOSIHUSI W YCKOPEHMS, PAKEThbl, 3XO0JOT, OYKH, IIEPUCKOI,
doToamnmapat, BOJIOKOHHAsSI ONTHKA, CIIEKTPOCKOI, JO3UMETpP, kKaMepa BuibcoHna),
UCIIOJIb3YsI 3HAHUS O CBOMCTBaX (PM3UUECKUX SIBIICHUN 1 HEOOX0AUMbIe (PU3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH H3YUYEHHBIX TEXHHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB IMpPH
pelieHny y4eOHO-TIPAaKTUYECKUX 3a7ay; ONTHYECKHE CXEMbl JJIsi MOCTPOCHUS
M300paKEHUI B IJIOCKOM 3€pKajie U cOOMparonieil JIMH3E;

IPUBOJUTH MPUMEPHI TPAKTHUECKOTO UCIOIb30BaHUS (DU3MUECKUX 3HAHUUN B
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MOBCEHEBHON JKM3HU JUIsl oOecnedyeHus: O€30MacHOCTH MpU  OOpalleHHH C
npudOpamMu U TEXHUYECKUMH YCTPONUCTBAMU, COXPAHEHUS 3JI0POBbSI M COOJIIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIIEH CPELIE;

OCYUIIECTBJIATh MOUCK HHPOpMaMK (U3HUYECKOTO COACpPNKAHUS B CETH
HHTEepHET, CaMOCTOSTEIEHO (OPMYIHPYST TOUCKOBBIA 3alpOC; HAXOAWTh IyTH
OTIPEJIEIICHHS] JOCTOBEPHOCTH MOJYyYeHHOM MH(OPMAIIMU Ha OCHOBE MMEIOIINUXCS
3HaHWUM U3 Kypca PU3UKHU U JOTOTHUTEIBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBIMOJHEHUH YYE€OHBIX 3aJaHUN HAy4YHO-TIOMYJISPHYIO
JUTEPATYpy (PU3NYECKOTO COACpIKAHUs, CIIPABOUHBIE MATEpPHANIbI, PECYPChl CETU
WNuTtepHer, BnajgeTh NpHeMaMHU KOHCIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs
MH(pOpMaIIKU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHbBIE INMHCHbMEHHBIE W YCTHBIE COOOIIEHUS, 0000IIas
MH(pOpMAIINIO U3 HECKOJBbKUX HUCTOUYHHKOB, TPAMOTHO HCMOJIb30BAaTh HM3yUYCHHBIN
MOHSATUUHBIN anmapar Kypca (GU3uKu, CONPOBOXKIATh BRICTYIUICHUE MTPE3CHTALIUCH
COOCTBEHHOT'O COOOIIEHNS, yYUThIBAasE OCOOCHHOCTH ayJIMTOPUU CBEPCTHUKOB;

MPU BBIMIOJIHEHUU HUCCIEAOBAaHUN (DU3NUECKUX MPOIECCOB CaMOCTOSITEILHO
IJJAHUPOBATh COBMECTHYIO NESITEIBHOCTh B TPYyNIE, CIEAUTh 3a BBIIIOJIHEHHUEM
1iaHa JeUCTBUN U KOPPEKTUPOBATH €0, aJIEKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA/]
B JICSITEILHOCTh TPYIIbI; BBICTPAMBAaTh KOMMYHHMKATUBHOE B3aUMOJICHCTBHE,

Y4UTbIBas MHCHHUC OKPYIKAIOIINX.
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TemaTH4yeckoe IJIAHUPOBAHUE

7 KJIACC (68 u)
TemaTnyecknii 0,10k, | OcHOBHOe coep:KaHHe OCHOBHbBIE BHBI IeSITEJLHOCTH y4almuxcs (Ha ypoBHe y4eOHbIX aeiicTeuii)’
TEeMa

Pa3nen 1. ®usuka u €€ posib B NO3HAHHH OKpY:Kawouero mupa (6 1)

®u3uka — Hayka 0 ([Du3uka — Hayka o |BbIsiBJIeHHe pa3IH4Yuii MEeXAy (U3MYECKUMH M XUMHYeCKHUMHU npeppamenusimu (MC -

npupone pUpPOJIE. SIBneHus [XUMHSA).

2 ) npupoabl. Pusndeckue PacnozHaBaHue U KJaccupukanmusi U3NUYECKUX SIBICHUN: MEXaHUYECKUX, TEIUIOBBIX,
SIBJICHUA: DJICKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MEXaHUYECKUE, Hao0.11roneHue 1 onucanue GU3NYSCKUX SIBJICHUMN
TEIUIOBBIC,
DIIEKTPUYECKUE,
MarHUTHBIE, CBETOBBIE,
3BYKOBBIE

Pduznyeckue dusznyeckue BeIUYUHBL. (OnpeaejieHHe I[EHbl JeJIeHUs IIKajJbl HW3MEpUTEIbHOro mnpubdopa. M3MepeHue IMHEHHBIX

BEJIN1UHBI H3mepenue GpU3NUECKUX [pa3MepoB TeI U MPOMEKYTKOB BPEMEHU € yUETOM MOTPEITHOCTEN.

(24) BeauuuH. Pusznyeckue U3mepenue o6bEMa XUJIKOCTH U TBEPAOTO Tea.
MPUOOPHI. M3mepenne TeMreparypsl IIPU ITIOMOILU )KUAKOCTHOIO TEPMOMETPA U TaTYUKATEMIIEPATYPBIL.
[TorpemnocTts BbinosiHeHMe TBOPYECKMX 3aJaHUM IO TMOUCKY CHOCOOOB H3MEpPEHHS HEKOTOPBIX
N3MEPCHUN. (bu3HUecKuX XapaKTEPUCTUK, HAITPUMEDP, PAa3MEPOB MaJIbIX 00BEKTOB (BOJIOC, IIPOBOJIOKA),
MexayHapoaHas yIaJ€HHBIX OOBEKTOB, OOJIBIIMX PACCTOSHUN, MaJIbIX IIPOMEXYTKOB BpPEMEHH.
cucTeMa €IUHHUIL OO0cyxk1eHHUe TpeaIaraéMbIx ClIocoO0B

EcrecTBeHHO- Kak ¢usuka u npyrue BopliBHKeHHe TUIIOTE3, OOBICHSIONIMX IIPOCTHIC SIBJICHUS, HAIIPUMED:

HAaYYHBINH MeTO] €CTECTBEHHBIE HayKM | — [I0YEMY OCTaHABJIMBACTCS ABUXKYIIEECS N0 TOPU30HTAIBHON IIOBEPXHOCTH TEIIO;

TO3HAHUS U3y4aroT IPUPOY. | — MTOYEMY B KapKYIO IIOT0/1y B CBETIION OJI€kK 1€ MPOXJIaaHeil, ueM B TéMHOM. [IpemtokeHue

‘[Ipu paspaboTke pabodyeil MporpaMMbl B TEMAaTHUYECKOM IUIAHUPOBAHHMH JOJKHBI OBITh YYTCHBI BO3MOXHOCTH HCIIOIB30BAHUS SJICKTPOHHBIX
(g poBbIX) 0Opa3OBaTENBHBIX PECYPCOB, SIBISIOMMXCS Y4eOHO-METOAMYECKUMHU MaTepuaiaMu (MyJIbTHUMEIUMHBIE MPOTrpaMMBl, 3JIEKTPOHHBIC
yueOHUKH M 3aJIaYHUKH, DJIEKTPOHHBIE OMOJMOTEKH, BUPTyaJbHBIE JJAOOPATOPHUH, UTPOBBIC MPOTPAMMBI, KOJUIEKITUA ITH(GPOBBIX 00pa3oBaTEIbHBIX
peCcypcoB), peaTn3yonux AuaakTuieckue Bosmoxxnoctu MKT, COJIEPIKAHHE, KOTOPBIX COOTBETCTBYET 3aKOHOMATEILCTBY 00 obpa3oBaHUU.



TemaTu4yeckuii 0,10k, | OcCHOBHOe coJep:KaHue OCHOBHBIE BH/BI AeATEILHOCTH Y4aIIuXcsi (Ha ypoBHe y4eOHbIX JeiicTBHIi)
TeMa

(2 9) EcTecTBeHHO-HAaY4HBIH |[CTTOCOOOB MIPOBEPKU THIIOTES.
METO/T no3Hanus: IIpoBeieHHe HCCIIETOBAHUS MO MPOBEPKE KAKOW-IIMOO TMIIOTE3bl, HAIPUMEDP, JTATBHOCTD
HaOJII0IeHUE, TTOCTAHOB- [[TOJIETA IapUKa, MYIIEHHOTO TOPU30HTAIbHO, TEM OOJIbIIIE, YeM OOJIbIIIE BHICOTA ITyCKa.
Ka Hay4dHOro Bompoca, [locTpoenue mnpocTedux mojeneil (u3nuecKkux sIBICHHUI (B BHJAE PHUCYHKOB HJIHM CXEM),
BBIJIBIDKEHUE  THIIOTE3, HAIPUMED MaJCHUE MpeaMeTa; IPSIMOJIUHEHOe pacIpoOCTpaHEHUE CBETa
PKCIIEPUMEHT o
MMPOBEpPKE TUTIOTE3,
oObsicHEHUE
Ha0JII01a€MOT0
SIBJICHUSI. Ornucanue
(buzmueckux SIBICHUU C
[MOMOILIBIO MOJEIJIEU

Pasnen 2. lepBoHavyaibHbie CBeleHHsI 0 cTpoenun BemiecTa (5 )

CTpoeHnue ATOMBI 1 MOJIEKYJIbI, X |[Ha0JiloqeHne M MHTEpPHpPETaus OIBITOB, CBUIACTEIHCTBYIOMINX 00 aTOMHO-MOJICKYJISIPHOM

BelIECTBA pa3- Mepbl.  OMBITHL, [CTPOSHUH BEIIECTBA: OMBITHI C PACTBOPEHUEM Pa3IMYHBIX BEIIESCTB B BOJIE.

(1) TOKa3bIBaIOIINE Ounenka pa3mMepoB aTOMOB W MOJIEKYJ C HCIOJb30BaHUEM (oTorpaduii, MOIyuYeHHBIX Ha
TTMCKPETHOE CTPOEHUE ATOMHOM CHUJIOBOM MHUKpockore (ACM).Onpezaenenue pa3MepoB MaJIbIX Tell
BellleCTBa

JIBr:KeHME U
B3alMOJelicTBHE
JyacTHIl BelleCTBA
(29)

JIBH>KEeHHE YaCTHI]
BeIleCcTBa. CBsa3b
CKOpPOCTH JIBHOKCHUS
4acTU C TeMIepaTypou.
bpoyHOBCKOE
nBrxenue. Jluddysus.
B3anmonenctBue
JaCTHI] BELIECTBA:
MPUTSKEHUE U

OTTAJIKMBaAHUC

Ha6.110n0eHue 1 00bsicHeHHe OPOYHOBCKOTO JIBMKEHUS U siBJIeHUs Auddy3uu. [IpoBenenue u
0OBSICHEHUE ONBITOB IO HAOJIIOAEHUIO TEIIOBOIO PACIIMPEHHUS Ta30B.

IIpoBenenue u OOBSICHEHUE OIBITOB MO OOHAPYXEHUIO CHUJI MOJIEKYJISIPHOT'O MPUTSKEHUS U
OTTaJIKUBAHUS

ArperaTHbie

ArperatHble COCTOSTHHS

Onucanue (C UCTOIB30BAHUEM IPOCTBHIX MOJEJCH) OCHOBHBIX pa3IMUYMil B CTPOCHUH Ta30B,
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CBOMCTBaAMU BCIIICCTB B
Pa3HbIX arperaTHbIX

COCTOSIHUSIX " Ux
aTOMHO-MOJICKYJISIPHBIM
CTPOCHHUEM.
OCcoOEHHOCTH
ATperaTHbIX COCTOSITHUU

BO/JIbI

TemaTu4yeckuii 0,10k, | OcCHOBHOe coJep:KaHue OCHOBHBIE BH/BI AeATEILHOCTH Y4aIIuXcsi (Ha ypoBHe y4eOHbIX JeiicTBHIi)
TEeMa
COCTOSIHM S BEIL[CCTBA: CTPOCHHUE PKUIAKOCTEN U TBEPABIX TEII.
BeIIECTBA razoB, JKuAKOCTEH U |O0BACHEHHE MAIOW CKUMAEMOCTH KHUIKOCTEH U TBEPABIX TeIl, OOJBIIION CKUMAEMOCTH
(24) TBEPIBIX ra3oB.
(kpuctaiundeckux) Teil. (O0bsicCHeHHe coXpaHeHUs! (OPMBI TBEPABIX TEJl U TEKYUECTH KUIKOCTH.
Bzanmocssizb Mmexay ([IpoBeaenre ONbBITOB, JOKAa3bIBAKOLIMX, YTO B TBEPAOM COCTOSHHU BOABl YAaCTHUIIbI

HaxOJATCsl B CPeJHEM Jajblle APYT OT Apyra(IJIOTHOCTh MEHBIIIE), UEM B KUKOM.
YcTaHOBJI€eHHE B3aMMOCBSI3M MEXIY OCOOCHHOCTSIMH arperaTHbIX COCTOSIHUH BOJBI |
CYIIECTBOBaHHEM BOAHBIX opraHu3MoB(MC — OGuosnorusi, reorpadusi)

Pasznen 3. /IBu:keHue u

B3aumoseiicrBue Teu (21 9)

MexaHnu4eckKoe
BMIKEHHE

(3w

MexaHudecKoe

nBrkeHue. PaBHoMepHOe
U HEpaBHOMEPHOE
nBukeHue. CKOpPOCTb.
CpenHsisi CKOpOCTh IIpH
HEpPaBHOMEPHOM

nBwkeHun. Pacuér mytm

1 BpECMCHHU JABHIKCHUA

HNccnenoBanne paBHOMEPHOIO ABHKEHUS U OINPENIEIIEHUE €roIPU3HAKOB.

Ha0.1roneHne HEpaBHOMEPHOTO JABMIKEHMS M ONPENEIICHHUE €r0 OTJIMYMI OT PaBHOMEPHOI'O
IBUKEHUSI.

Pemrenne 3amad Ha OIpenesieHUE ITyTH, CKOPOCTH M BPEMEHH PAaBHOMEPHOTO JBHUKECHHS.
AHanu3 rpaMKoB 3aBUCUMOCTH MMYTH U CKOPOCTU OT BPEMEHU
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TemaTHuyecKHuii 0JI0K,
TEeMa

OcHoBHoOe coep:xaHue

OCHOBHbBIE BHIBI IeITEJLHOCTH y4aluxcs (Ha ypoBHe y4eOHbIX aeiicTeuii)

Wnepuus, macca,
IJIOTHOCTD
(4 4)

SIBieHME HHEPLIMH.
3akoH WHEPLUHU.
B3aumoeiictBue

KaK IIPpUYNHANU3MCHCHUA

TCII

CKOPOCTUABHIKCHUS TCII.

Macca KakK mepa

WHEPTHOCTH Tea.
[;10THOCTH BeIlecTna.

CBs3b IUIOTHOCTH c
KOJIMYECTBOM MOJICKYJ B

equHulle 00BEMa

O0bsicHeHHMe U IPOTHO3UPOBAaHHUe SIBJICHUI, 00YCIIOBIICHHBIX UHEPILIMEH, HAIIPUMEDP: YTO
[MPOUCXOJIUT MPHU TOPMOKECHHUH WIIM PE3KOM MAHEBPE aBTOMOOWIISI, MOYEMY HEBO3MOXKHO
MIHOBEHHO IIPEKPATUTH JABUKEHUE Ha BEJIOCUIIE/IE UJIM CAMOKATE U T. [I.

IIpoBeaeHue U aHaIW3 ONBITOB, IEMOHCTPUPYIOIIHUX U3MEHEHUE CKOPOCTH JABUYKEHHUS Tejla B
pe3yJsibTaTe ASMCTBHUS HAa HETO APYTUX Tedl.

Pemenne 3aay Ha onpejelieHue Macchl Teja, ero o0bEMa U IUIOTHOCTH.

IIpoBenenue 1 aHaau3 ONBITOB, IEMOHCTPUPYIOIIUX 3aBUCHMOCTh U3MEHEHHS] CKOPOCTH Tea
OT €ro Macchl MPU B3aUMOACHCTBHH Tel. VM3MepeHne mMacchl Tejla pa3IMdHbIMH CIIOCOOAMMU.
OnpeaeseHue IOTHOCTH Tejla B Pe3yJbTaTe U3MEPEHUSI €r0 MacChl U 00BEMa

BEIECTBA
Cuita. Buabl cun Cuna kak (M3y4yeHue B3aMOIEHCTBUS KaK IPUUMHBI U3MEHEHUsI CKOPOCTH Teja WM ero AedopMaluu.
(14 1) XapaKTEpPUCTHUKA OnucaHue pearbHBIX CHUTyallMil B3aMMOJICHMCTBHS TEJI C NOMOIIBIO MOJENEH, B KOTOPBIX

B3aNMOJICHCTBHUS TEII.

Cuna  ympyroctd u
3akoH ['yka. MI3mepeHnue
CWIBI C  [OMOIIBIO

JUHAMOMETpPA. SIBneHue
TATOTCHUA cujia
TspkecTH. Criia TSKECTH

u

Ha IPYyrux MiaHeTax.
Bec tena. HesecomMocTs.
CnoxxeHne CHII,
HaMpaBJIICHHBIX 1o
OJIHOU OPSIMOA.
PaBHonelcTByIOMAs

cuin. Cuma  TpeHus.
TpeHnue ckoJIbXeHUS U

TpeHue nokos. Tpenue B

BBOJIUTCSI TOHATHE W HU300pakeHue cuibl. M3yueHue cwibl ynpyroctu. MccnemoBaHue
3aBUCUMOCTH CHJIbI YIPYTOCTH OT Y/UIMHEHUS PE3WHOBOTO IITHYpa WM NPYXKUHBI (C
[MOCTPOCHUEM TpaduKa).

AHAJIM3 TIPAKTUYECKUX CHUTyaIldil, B KOTOPBIX MPOSIBIISIETCS ASHUCTBUE CHUJIBI YIPYTOCTH
(ynpyrocts Msida, KpOCCOBOK, BETOK IepeBa U Jp.).

AHAJIN3 CUTYAlMIi, CBSI3aHHBIX C SsBJICHUEM TAToTeHUs. OOBSICHEHHE OPOUTAITIHLHOTO
BIOKEHHSI TUTAHET C HCIOJIb30BAaHUEM SIBICHUS TITOTeHUs W 3akoHa wuHepumn (MC —
actponomusi). MI3mMepeHune Beca Tela ¢ moMolbio nuHamMmoMmeTpa. O60CHOBaHHUE ITOTO CIocoda
N3MEPEHUS.

AHAJIM3 U MOJeJMPOBAHME SIBJICHUS HEBECOMOCTH. DKCHEPUMEHTAIBHOE MOJIyUYEHHUE
MpaBujia CIOXEHUSI CWJI, HAIPaBJIECHHBIX BAOJb OJHOW mpsiMor. OmpeneiaceHre BETUYUHBI
pPaBHOACHUCTBYIOIIECH CUII.

N3y4eHue CUIIbI TPEHUSI CKOJBXXEHUS U CUJIBI TPEHUSI TIOKOSI.

HNccaenoBanue 3aBUCUMOCTHY CUJIbI TPEHHUS OT BECa TeJla U CBOKMCTB TPYILLIUXCS IIOBEPXHOCTEM.
AHAJIM3 NOPAKTUYECKUX CHUTyalldil, B KOTOPBIX MOPOSIBISIETCS AEHUCTBUE CHIIBI TPEHUS,
HCITOJIB3YIOTCS CIOCOOBI €€ YMEHBIIICHUS U1 YBEIIMUCHHS (KaTaHUE Ha JIbDKaX, KOHbKaX,
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TemaTHuyecKHuii 0JI0K,
TEeMa

OcHoBHoOe coep:xaHue

OCHOBHbBIE BHIBI IeITEJLHOCTH y4aluxcs (Ha ypoBHe y4eOHbIX aeiicTeuii)

[IPUPOJIE U TEXHUKE

TOPMOIKCHHC aBTOMO6I/IJISI, HCIIOJIB30BaHUC IMOAIINMMUITHHUKOB, IINIaBaAHUC BOJHBIX ) XHMBOTHBIX
u ap.) (MC — Guonorus).

Pemenue 3amay ¢ Mcnoiab30BaHWEM (HOPMYJT I pacd€ra CHIIBI TSKECTH, CHIIBI YIPYTOCTH,
CHJIBI TPEHHUS

Paznen 4. /laBjienne TBEPABIX TeJl, JKUAKOCTel U razos (21 u)

JlaBaenue. Ilepenaua
NaBJICHUS TBEPABIMH

TeJaMM, XKUAKOCTAMHU
M rasamu

Bw

JlaBiieHUE. CnocoOsbI

YMEHBIIICHUS U
VBCIIMUCHUST JABJICHUSI.
JlaBieHue rasa.
3aBUCHUMOCTL  JaBICHUS

raza or o0béMa H
TemIiepatypsl. [lepenaua
TaBIECHUS TBEPABIMU
TEIaMH, XUIKOCTIMU U
rasamMu. 3axkoH Ilackairs.

[ IneBMaTHUUYeCcKUe

MallIMHBI

AHaJIM3 U O0bSICHEHHE ONBbITOB M IPAKTUUYECKHUX CUTyALHUN, B KOTOPBIX MPOSBISIETCS
cuJia JaBJICHUS.

Ob6ocHoBaHHMe crIOCOOOB YMEHBIIECHHUS M yBEIMYEHUs JaBlieHUs. V3yueHue 3aBUCUMOCTH
naBiieHUs raza or oObéma U Temmeparypbl. M3yuenue ocobeHHOCTEN mnepenauu AaBiICHUS
TBEPABIMU TEJIAMU, KUJIKOCTAMH U razamu. OO0OCHOBaHHE PE3YJIbTATOB OIBITOB
0COOEHHOCTSIMU CTPOEHUS BEILIECTBA B TBEPAOM, KUJIKOM U ra3000pa3HOM COCTOSHUSX.
OKCIIEpUMEHTAJIBHOE JI0Ka3aTeabCTBO 3akoHa [lackams. Pemenme 3amauy Ha pacdér
1aBJIeHUs TBEPIOTrO TEIa
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TemaTHuyecKHuii 0JI0K,
TEeMa

OcHoBHoOe coep:xaHue

OCHOBHbBIE BHIBI IeITEJLHOCTH y4aluxcs (Ha ypoBHe y4eOHbIX aeiicTeuii)

/laBJ1eHHE JKUIKOCTH
(5w

3aBUCUMOCTb  JaBJICHUS
PKUIKOCTH OT TITyOHWHBI

I/ICCJIe}lOBaHI/Ie 3aBUCUMOCTHU AAaBJICHHUA KXUIAKOCTH OT I‘HY6I/IHBI HOrpy>KCHHUA U INJNIOTHOCTHU
KNUJIKOCTH.

aBJIeHUsl. 3aBUCUMOCTH
aTMOC(EepHOroJaBICHUS
OT BBICOTBHI HaJl YPOBHEM
Mopsi.  [Ipubopsl  js
3MEpEHUS

aTMOC(epHOro JaBICHUS

[OTPY>KEHHUS. Hao0JroneHne 1 00bsICHEHHE THAPOCTATHYECKOTO NapaJoKca Ha OCHOBe 3akoHa [lackas.
['mapocraTndyeckuit M3yyeHue cOOONIAIOIINXCS COCYIOB.
rnapajiokc. Pemienne 3agad Ha pacyér JaBieHUs XUAKOCTH. OObsiCHEHHME NpUHLUNA JAESUCTBUS
Coob6maroruecs rUAPABIMYECKOrO Ipecca.
COCYJbI. AHaJIN3 M 00bSICHEHHE ITPAKTUYECKUX CUTYallul, IEMOHCTPUPYIOIIUX MPOSBICHNUE AaBJICHUS
['napaBnnueckue PKUJIKOCTU M 3akoHa [lackains, Hampumep IpOLECCOB B OpraHU3MeE MHpU TIIyOOKOBOJHOM
MEXaHU3MbI HbIpsiHUU (MC — Omosorus)
ATMOC(epHOe ATMochepa 3emMiM U |[DKCHEPUMEHTaJIbHOE OOHapy:KeHHe aTMOC(HEpPHOro JaBJIeHHs. AHAIN3 U O0BSCHEHHUE OIBITOB
/laBJICHHE aTMOoc(epHOE NaBJICHUE. U NPAKTUYECKUX CUTYAallUii, CBA3aHHBIX C JeHCTBUEM aTMOC(HEPHOIO JaBJICHHUS.
(64) [ IpranHbI OO0bsicHeHHe CyIIecTBOBaHUA aTMocdepsl Ha 3emMie M HEKOTOPBIX IUIaHeTax WIH €€
CyLECTBOBAaHUA OTCYTCTBUS Ha Apyrux miaHetax u Jlyne(MC — reorpacus, acTpoHOMHUS).
BO3AYIIHOW 000104k (O0BbsICHEHHe N3MEHEHUS IUIOTHOCTH aTMOC(ephl C BBICOTOIM 3aBUCHMOCTH aTMOC(HEpPHOro
3eMiIn. OnBbIT 1aBI€HUS OT BBICOTHI.
Toppuuesnn. Pemnenne 3amau  Ha  pacu€r arMmocdepHoro gaBieHus. M3yueHuwe  ycTpoiicTBa
3mepenune OapomeTpa-aHepouaa
aTMOC(hEpHOTO
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TemaTHuyecKHuii 0JI0K,
TEeMa

OcHoBHoOe coep:xaHue

OCHOBHbBIE BHIBI IeITEJLHOCTH y4aluxcs (Ha ypoBHe y4eOHbIX aeiicTeuii)

JlelicTBHE KMAKOCTUH
raza Ha Norpy:kéHHoe
B HUX TeJI0

(7 )

JlelicTBUE >XUAKOCTH U
ra3a Ha NOIrPy>KEHHOE B
HUX TEJIO.
BrITaTkuBaroast
(apxumenoBa)cuia.
3aKoH Apxumena.
[l1aBanue TEJ.

Bo3nyxoniaBanue

JKCIepUMEHTAJbHOEe O0HapysKeHHe JICHCTBUS >KUAKOCTU U rasa Ha NOTPYKEHHOE B HUX
Tesio. OnpenesieHUe BbITAJIKUBAIOLIEH CHUIIbI, AEUCTBYIOLIEH Ha TENO0, HOIPYyKEHHOE B
PKUAKOCTh. [IpoBeneHne M 0OCY’KJEHHE OIBITOB, JAEMOHCTPUPYIOIIMX 3aBUCUMOCTH
BBITAJIKUBAIOIIEH CHIIbI, IEHCTBYIOLIEH Ha TEJIO B KUAKOCTHU, OT 00bEMA NOTrpyKEHHOU B
PKMJIKOCTh YaCTH TeJIaU OT INIOTHOCTH KUIKOCTH.

HccienoBaHue 3aBUCUMOCTH Beca Tejla B BOJI€ OT 00bEMa MOTrpyKEHHON B KUIKOCTh YaCTH
TEJIA.

Pemenne 3aaa4 Ha IpUMEHEHHE 3aKOHA ApXHMeia U yCJIOBUs IJIaBaHUsI TEJl.

JIOOKA W OIpeneleHue €€

KoncTrpynpoBanue apeoMerpa WIM KOHCTPYMpPOBAHUE

rPy30I0AbEMHOCTHA

Pa3nen 5. Pa6ora u MomHOCTh. DHeprus (12 u)

Pa0dora 1 MOIIIHOCTH
(3u)

Mexannueckass paborta.
MomrHocTs

DKCIepUMEHTaIbHOE ONpeae/IeHne MEXaHUUEeCKON paOOThI CHIIBI TSKECTH ITPU MaJICHUH Tela
U CUJIbI TPEHUS IPU PABHOMEPHOM MEPEMEIIEHUH TEJIA 110 TOPU30OHTAITBHOU IIOBEPXHOCTH.
Pacuér MomHOCTH, pa3BUBaeMOW IpHU MOAbEME IO JiecTHULE. PemieHue 3agady Ha pacuér
MEXaHUYECKOW paboThl U MOIITHOCTH

IIpocTbie MeXaHM3MBbI
(5 1)

ITpocThie MeXaHU3MBI:

pbIyar, OJIOK,

HaKJIOHHas IINIOCKOCTB.

[IpaBuno paBHOBecHs
peruara. Ilpumenenue
npaBuja  paBHOBECHS
pbIyara K 0JI0KYy.
«3o0mo0T0€e OpPaBUIO»
MEXaHUKH.

KIT/] HPOCTHIX|
MeXaHu3MOB. [IpocTrie]
MCXAaHU3MbI B 6BITy H

TeXHUKe. Prruaru B Teie

OnpenesieHue BHIMTPHINIA B CHJIE MPOCTHIX MEXaHU3MOB HaIPUMEpPE phlyara, ImoJBHKHOTOU
HETIOABMYKHOTO OJTOKOB, HAKJIOHHOM IIJIOCKOCTH.
HUccaenoBanue yciaoBUsI paBHOBecHs pbryara. OOHapy)KeHHE CBOMCTB MPOCTHIX
MEXaHU3MOB B Pa3JIMYHBIX HHCTPYMEHTAX U MPHUCTIOCOOTICHUSIX, UCTIONB3YEMBIX B OBITY U
TEXHUKE, a TakXKe B XUBbIX opranuiMax (MC — Owuomnorus). DKCIIepUMEHTAJIbHOE
T0Ka3aTeIbCTBO PABEHCTBA PaOOT MPU MIPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Omnpeaenenune K11/ Hak1OHHON MJIOCKOCTH.

Pemienune 3aa4 Ha IpUMEHEHHUE MpaBUia paBHOBECHUs pbldara mHa pacuét KII/{
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TemaTnyecknii 0J10Kk, | OcHOBHOe coep:KaHHe OCHOBHbBIE BHIBI IeITEJLHOCTH y4aluxcs (Ha ypoBHe y4eOHbIX aeiicTeuii)
TeMa
yeJI0OBEKa
Pe3epBHoOe
Bpems (3 1)
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8 KJIACC (68 )

TemaTuuyeckuii 0JI0K,
TeMbI

OcHOBHOE coJepKkaHue

OcHOBHBIE BU/IbI AeSITEJILHOCTH yYamuxcsi (Ha YpoBHe Y4eOHbIX JeiCTBHIl)

Paznen 6. TemoBble siBjenus (28 1)

CTpoeHue U CBOICTBA
BellecTBa
(7 9)

OCHOBHBIE  MOJIOXKEHUSA
MOJIEKYJISIPHO-KMHETHYEC
KO TEOpUH CTPOCHUSA
BEIIIECTBA.

Macca 1 pa3mMepbsl aTOMOB
u  Moyiekyda.  OTBITHI,
[1OJITBEPKAAOIIME
OCHOBHBIE MOJIOKEHHUS
MOJIEKYJISIPHO-KUHETUYEC
KOW TEOpUHU.
Monenu TBEPOOTO,
PKUIKOTO M Ta3000pa3HOTo
COCTOSIHUM BEIECTBA.
Kpucrannmnueckue U
amopdHBIE TBEPABIE Tela.
OOBsicHeHUE CBOMCTB
ra3oB, O KHUIKOCTEHU
TBEPJBIX TEJI HAa OCHOBE

MOJIOKEHU N

u

MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH.
CmaunBanue 17§

KaIlTUuJIJIAPHBIC ABJICHUS.

HabJ/101eHue 1 MHTEPHpETaIys OIBITOB, CBHIACTEILCTBYIOIIUX 00 aTOMHO-MOJICKYISIPHOM
CTPOEHHUH BEIIIECTBA: ONBIThl C PACTBOPEHUEM PA3JIMYHBIX BEIIECTB B BOJIE.

Pelenue 3ama4 1o OLICHUBAHUIO KOJIMYECTBA aTOMOB HJIM MOJIEKYJ B €IUHHIE OO0BEMa
BCIIICCTBA.

AHAJIM3 TEKCTa JIPEBHUX aTOMHUCTOB (Harpumep, ¢pparmenTa nodmel JIykpenus «O mpupome
BEIIICH») C U3JIO)KEHUEM OOOCHOBAHUM aTOMHOW THIIOTE3bl (CMBICIIOBOE YTCHHE).

Ounenka yoeuTEIbHOCTH 3TUX 0OOCHOBAHUU.

OO0bsicHeHHe OPOYHOBCKOI'O ABUXKEHUS, SIBICHUS TUPPy3UH U paznuuuii MeX1y HUMHU Ha
OCHOBE MOJIOKEHUN MOJIEKYJIIPHO-KMHETUYECKOU TEOPUM CTPOEHUS BEIIECTBA.
OO0bsicCHEeHMe OCHOBHBIX pa3jIUYhii B CTPOEHUM Ta30B, >KUIAKOCTEH U TBEPABIX TEN C
HCIIOJIb30BAaHUEM IIOJIOKEHUM MOJIEKYJISIPHO-KUHETUYECKONM TEOPUH CTPOEHHUS BEUIECTBA.
IIpoBeeHUe ONBITOB MO BBHIPANIMBAHUIO KPUCTAIUIOB MOBAPEHHOM COJIM WIIM caxapa.
[IpoBenenre u 0OBICHEHUE OIBITOB, TEMOHCTPUPYIOIINX KANMJUISIPHBIC SIBJICHUS U SIBJICHUE
CMauyHBaHUS.

O0bsicHEHHe PO KaWJUISIPHBIX SBJICHUM JUISI MOCTYTUUICHUS BOJIBI B OPTaHU3M PACTECHUM
(MC - Guonorusi).

Habmronenne, mpoBeieHre U 0OOBSICHEHHE OMBITOB 10 HAOIIOJACHUIO TEIJIOBOTO PACIITUPEHUS
ra3oB, )KUJIKOCTEU U TBEPABIX TEI.

OOBsiCHEeHHE COXpaHEHUsI 00BEéMa TBEPIBIX TEN, TEKy4ECTH >KHAKOCTH (B TOM YHCIE,
Pa3HUIIBI B TEKYYECTH JJIs1 Pa3HBIX KUJKOCTEH), TaBJICHHS Ta3a.

[IpoBeneHre OMBITOB, AEMOHCTPUPYIOIINX 3aBUCHMOCTH JAaBIICHUS BO3JAyXa OT €ro o0béma
1 HarpeBaHUsI WJIH OXJIAKICHUS, U X 0OBICHEHNE Ha OCHOBE aTOMHO-MOJICKYJIIPHOTO YICHHUSI.
AHaIM3 NMPAKTUUYECKUX CUTYallMd, CBA3aHHBIX CO CBOMCTBAaMU ra3oB, KHUIKOCTEH U TBEPIBIX

TerioBoe pacIIMPEHUE H [TEN
CoKaTue
TenuioBble nmpoueccsl |[I'emmieparypa. CBs13b (O00CHOBaHMe IIPABUIJI U3MEPEHHUS TEMIIEPATYPHI.
(21 w) TEeMIIEpaTypPhl co (CpaBHeHHe PA3IMYHBIX CIIOCOOOB M3MEPEHUs M IIKajl TEeMIIEepaTypshl.
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TemaTnuecKkuii 0JI0K,
TEMBI

OcHoBHoOe coep:xaHue

OcHoOBHBIE BH/IBI /IeSITEILHOCTH y4Yaluxcsi (Ha ypoBHe Y4eOHbIX el CTBHI)

CKOPOCTBIO  TEMJIOBOI'O
JIBUYKEHUS YACTHLI.
BrayTpenHss DHEPIrusl.
CriocoObl U3MEHEHUS
BHYTpPEHHEHN
TeIulonepeaada
COBEPILIECHUE paboThI.

Buasr TEIUIONEePEIaYuH:

OHCPIUn:
u

TEIJIONPOBOHOCTD,
KOHBEKIIUS, U3JTydCHUE.
KommuecTtBo TEIIOTHI.
YiaenpHAs TEMIOEMKOCTD
BelllecTBa. TermiooOMeH u

TCIIJIOBOC PaBHOBCCHUC.

YpaBHEHUE  TEMJIOBOTO
Oajtanca.

[ 11aBienue "
OTBEpJIEBaHUE
KPHUCTAIUTHIESCKUX
BEIIECTB. V nenpHas

TCIIJIOTA ITIJIaBJICHUS.

[TapooGpa3oBaHue 51
KOHJICHCAITHSI.
Hcnapenne. Kunenwne.
Y nenpHas TEIJIoTa
mapooOpa3oBaHMS.
3aBUCHMOCTB

TeMIIepaTypbl KUIICHUS OT
aTMoc(hEepHOTO

Ha610n0eHue 1 OOBSICHEHHE OMNBITOB, JASMOHCTPUPYIOIINX HW3MEHEHHUE BHYTpPEHHEH
SHEPryH Tejla B pe3yibTaTe TeIuionepeaauyu u paboThl BHEIIHUX CHII.

Ha0aoneHue U OOBACHEHHWE ONBITOB, OOCYXJIEHHE TIPAKTHYECKUX CHUTYyallHH,
IEMOHCTPUPYIOIIUX Pa3JIMYHbIE BU/Ibl TEIUIONIEPEAAUU: TEILIONPOBOJIHOCTh, KOHBEKIIUIO,
M3JTy4YCHUE.

HccienoBaHue sBJICHHUS TEIUIOOOMEHAa MpPH CMEIIMBAaHUU XOJOJHOW U ropsiyeil BOJBI.
Ha6.1101eHMe yCTaHOBJICHUS TEIJIOBOTO PABHOBECHUS MEXAY ropsidedl W XOJIOJHOM BOJIOH.
Omnpenenenne (M3MEpPEeHUE) KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOM IpPH TEMJI000OMEHE C
HArpeTblM METAUIMYECKUM LIUJIUHIPOM.

Onpenesienne (M3MEpeHUE) yIEIbHONU TEIJIOEMKOCTH BellecTBa. Pemienue 3a1ad, CBSI3aHHBIX
C BBIYMCJIEHUEM KOJIMYECTBA TEIUIOTHI U TEIUIOEMKOCTH IIPU TEINIOOOMEHE.

AHAJM3 CUTyalUMd IPAKTUYECKOIO MCHOJIb30BAHMUS TEIJIOBBIX CBOWCTB BEIIECTB M
MaTEepHaoB, HaIpumep LEIX SHEProcOepeKEeHUs:
PHeprocOeperamonme Kpbli, T pPMOAKKyMYJISITOPHL U T. 1.

Haﬁmo):[enne SIBJICHUM HUCIIapCHUA U KOHACHCAIIUU. HccnenoBanue mporecca uCrapCHusA

B TCIIIIONU30JIAA A,

pa3anuuHbIX KUAKOCcTEeH. OObsICHEHHUE SIBJIEHUM HCIIapeHUs] U KOHJIEHCAIlUM Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOT'O YUEHUSI.

Hao/roneHue u oObsICHEHHE Tpoliecca KUIIEHUS, B TOM YHUCJIE 3aBUCUMOCTU TeMIIepaTyphl
KUIIEHUS OT JaBJICHHUSI.

Onpenenenue (M3MepeHUE) OTHOCUTENIBHOW BIIXKHOCTH Bo3ayxa. HabOmropenue mporiecca
MJIaBJICHUSI KPUCTAJUIMYECKOTO BEIIECTBA, HAIIPUMED JIbJA.

CpaBHeHHe TIPOILECCOB IUIABJIEHUS KPUCTAJUIMYECKHUX TEJI U pa3MsArdyeHuss Mpu
HarpeBaHUU aMOP(HBIX TEJ.

Onpenesnenue (M3MepeHHE) YACNbHOM TEIJIOTHI IUIaBieHUs Jbaa. OObsSCHEHUE SIBICHMI
[UIaBJICHUS Y KPUCTAJUIM3ALIMK HA OCHOBE ATOMHO-MOJIEKYJISIPHOTO YUCHUS.

Pemienune 3agady, CBSI3aHHBIX C BBIYMCIEHHEM KOJIMYECTBA TEILUIO- Thl B Mpoleccax
TeIUIoNepelayy NPpHU IUIaBJIEHUU U KPUCTAIUIN3allU1, UCTIAPEHUN U KOHJICHCAIUH.
AHAJIM3 CUTYallMii IPAaKTUYECKOr0 IIPUMEHEHUS SIBJICHUM TJIaBJICHUS U KPUCTAJUIU3AIIH,
HaIlpuMep, MOJIyUeHUE CBEPXUYUCTHIX MaTEpHUaAJIOB, COJIeBasi peska u Jp.
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TemaTnuecKkuii 0JI0K,
TEMBI

OcHoBHoOe coep:xaHue

OcHoOBHBIE BH/IBI /IeSITEILHOCTH y4Yaluxcsi (Ha ypoBHe Y4eOHbIX el CTBHI)

JaBJICHMS. BraxuocTthb
BO3/1yXa.

DJHeprus TOIJINBA.

Y nenpHas TEImJjIoTa
CropaHusi.

[ [puHIMUTIBI paboThI
TEIJIOBLIX  JIBUTaTeJICH.
KIIL/ TEILIOBOT'O
BHraTCIIs.

TenmoBbie ABUraTC]ini M

3alqUTa  OKpY’Karoullen
cpenbl.

3aKOH COXpaHEHHUs WU
MPEBPAILCHUS] YHEPTUU B
MEXAHNYECKUX 51
TEIUIOBBIX ITpOIECCAX

AHaJU3 paboThl U OOBSICHEHUE TIPUHITUIIA JICHCTBHS TEILIOBOTO IBUTATEIIS.

BbluucieHue KOJIUYECTBA TEIUIOTHI, BBIACISAIOIIETOCS NPU CrOPAHUM Pa3JIMYHBIX BUIOB
torutuBa, U KIIJI aBurarens. O6cy:kaeHHe SKOJIOTHYECKUX MOCIEJICTBUN HMCIOJIb30BaHUS
NBUTATEJICH BHYTPEHHETO CrOpaHUsI, TEIJIOBBIX U TruapoliekTpocTanuii (MC - skosorusi,
XUMUST)

Pa3nen 7. DiekTpuyecKkne U MATHHTHBIE siBJeHus (37 1)

JIeKTPUYeCKue
3apsabl.
3apsizkeHHbIE TeJIa U
HX B3aUMOJeHCTBUE
(7 1)

OnekTpu3anus tena. [IBa

poaa IEKTPUUYECKUX
3apsa0B.
BzaumoieiicTBre
3apsKEHHBIX TeJl. 3aKOH
KyioHa.

DIIEKTPUUECKOE noJe.

[IpuHIUn cynepno3uuu
PICKTPUYECKUX  MOJICH.
Hocurenu

PIIGKTPUYECKUX 3apsi/iOB.

JJeMEeHTapHbIN

Hao0uao1eHne W TIPOBEJCHUE OIBITOB 10 DJICKTPHU3ANUHM TEI TMPH CONMPUKOCHOBEHUH U
WHIYKIVCH.

Hao/oneHue U oOBbACHEHHE B3aUMOJCHCTBHUS OJHOMMEHHO M PAa3HOMMEHHO 3apsiKEHHBIX
TCII.

OO0bsicHeHHMe TIPUHIIUIA ASUCTBUS deKTpockona. OOBSICHEHUE SIBJICHUN SJIEKTPU3AIUHA
MpU CONPUKOCHOBEHUHW TEJI W HHAYKIIUEH C HCIIOJb30BAaHHUEM 3HAHUW O HOCHUTEISIX
PIIGKTPUIECKUX 3apsiJIOB B BEIIECTBE.

Pacno3naBaHue u OOBSICHCHHUE SIBJICHUM SJICKTPHU3AIUH B T10- BCETHEBHOW KU3HH.
HabuoneHue ©u  OOBSICHEHHWE  ONBITOB, WUIIOCTPUPYIOIIMX  3aKOH  COXPaHCHHUS
PIIEKTPUYECKOrO 3apsaa.

Hao.1r01eHue ONbITOB M0 MOJICJIMPOBAHUIO CHUJIOBBIX JTUHUN 3JIEKTPUUECKOTO MOJISI.

NccneqoBanue NelCTBUS JIEKTPUYECKOTO MOJIs HA MPOBOJAHUKHU U AUAIEKTPUKH
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TemaTnuecKkuii 0JI0K,

OcHoBHoOe coep:xaHue

OcHoOBHBIE BH/IBI /IeSITEILHOCTH y4Yaluxcsi (Ha ypoBHe Y4eOHbIX el CTBHI)

(20 u)

PIIGKTPUYECKOTO TOKA.
1CTOYHHUKY ITOCTOSTHHOT'O
TOKA. JleiicTBust
PIIEKTPUYECKOTO
(TemyioBOE, XMMHUYECKOE,

MarHuTHOE).

TOKa

DJIEeKTpUUECKUN TOK B
PKUJIKOCTSIX WM rasax.
JIEKTpUUEeCKast 1ETb.
Cuna TOKA.
DIIEKTPUUECKOE
HaMpPsHKEHUE.
ConpoTusieHue
[IPOBOJHUKA. Y IEJIbHOE
COINPOTHUBIICHUE
BemiecTBa. 3akoH Oma
Il yyacTka — LelH.
ITocinenoBarenpHOE u
rnapaieabHOe
COEIMHEHNE

MpoBOAHUKOB. Pabora u

TeMbl
PIICKTPUYECKUH 3apsi.
CTtpoenue aToma.
[IpoBOgHUKN u
TADJIEKTPUKU. 3akoH
COXpaHEHUs
PIIEKTpUYECKOro3apsaa
[locTosiHHBIH DNEKTPUUECKUI ToK. |Ha0J1roaeHue pa3inyHbIX BUIOB IEUCTBUS JIEKTPUUYECKOIO0 TOKA U OOHApYKEHUE ITUX BUJIOB
PJIEKTPUYECKUI TOK  [YCIIOBHS CYIIECTBOBAHUS [IEMCTBUS B IIOBCEIHEBHOM )KU3HMU.

COopKka ¥ HCIIBITAHUE DJICKTPUUCCKOHN IIETH MTOCTOSHHOTO TOKA.

HN3MepeHne CHUITBI TOKA aMIIEPMETPOM.

N3MepeHne SJICKTPUISCKOTO HAIPSDKEHUSI BOJIBTMETpoM. [IpoBeneHue m OOBSICHSHUE
OMBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTD JJIEKTPUUECKOTO COMPOTHUBIICHUS MPOBOJIHUKA OT
€ro JUIUHBI, IJI0MIAIN MOTIEPEYHOr0 CEYSHUS U MaTepuara.

HccnenoBanue 3aBUCUMOCTH CUITBI TOKA, MPOTEKAIOIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HANPSDKEHUS Ha PEe3UCTOpE.

IIpoBepka mpaBuiia CI0KEHUS HAINPSHKEHUN NPU TOCIECIOBATEIbHOM COSINMHEHUHN IBYX
pPE3UCTOPOB.

IMpoBepka mpaBwia I CHIIBI TOKA TIPH TMapajuIeIbHOM COCIHMHEHUN PE3UCTOPOB.

AHAQJIU3 CHUTyalud TOCJIEAOBATECIIFHOTO W TApPAJUICIBHOTO COCIUHECHUS IPOBOJHUKOB B
JTOMAIITHUX JICKTPUICCKHUX CETSX.

Pemenue 3a7a4 ¢ ucmoab3oBaHueM 3akoHa OmMa u GopMys pacd€ra SIEKTPUISCKOTO
COTMPOTUBIICHUST TIPU IOCIEIOBATEIbHOM U MapauieIbHOM COEIUHEHHHU IPOBOIHUKOB.
Omnpenenenue paboThl  AIESKTPUUYECKOTO MPOTEKAIOIIET0 Yepe3
OnpeneeHue MOIIHOCTH DJIEKTPUUECKOTO TOKA, BBIACISEMOI Ha pe3UCTOpe.

TOKa, pe3ucrop.
HMcciaenoBaHue 3aBUCMMOCTH CHIIBI TOKA Yepe3 JIAMIIOUYKY OT HalpsKeHUs Ha HEH.
Onpenenenue KIIJ narpesarens.

HNccnenoBanue 1mpeoOpa3oBaHUsl DSHEPrUM MpPHU TOABEME TIpy3a 3JIEKTPOJBUTATEIIEM.
OO0bsicHeHHe YCTpOMCTBA W NPUHLMIIA JCHUCTBUSA JOMAIIHUX DJIEKTPOHArpeBaTEIbHbBIX

MpUOOPOB.

55




TemaTnuecKkuii 0JI0K,

OcHoBHoOe coep:xaHue

OcHoOBHBIE BH/IBI /IeSITEILHOCTH y4Yaluxcsi (Ha ypoBHe Y4eOHbIX el CTBHI)

TeMBbI
MOIIHOCTh OO0bsicHeHHe TIPUYUH KOPOTKOTO 3aMbIKaHUS W NpPUHIUNA JEUCTBUS  IJIABKUX
PIIEKTPUYECKOTO  TOKa. [IPEAOXPAHUTEIIEH.
3akon J[xoyms—Jlenna. |Pemienne 3agay ¢ ucnosab3oBaHueM 3akoHa  JDxoyms-Jlennma.  HaOmronenue
JJIEKTPOINPOBOIKA U [BOBHUKHOBEHUS JIEKTPUUYECKOTO TOKA B )KUJIKOCTHU
MOTpeOUTEIN
PIIEKTPUYECKON SHEPruun
B OBITY. Kopotkoe
3aMbIKaHUE

MarHuTHble [loctosinHble MarHuThl. M celieioBaHMe MarHUTHOTO B3aUMOJIEHCTBUSL ITOCTOSHHBIX MAarHUTOB.

sIBJIEHU S BzaumoneiictBue M 3y4yeHHne MarHuTHOTO MOJISI IOCTOSIHHBIX MAarHUTOB MPU UX O0OBbEIMHEHUN UPA3JICICHUM.

(6 )

IIOCTOJAHHBIX MAarHuUTOB.

MarauTtHoe oJe.
MarautHoe Tioje 3eMJIu
U €ero 3Ha4dYCHue JUIsd
SKU3HU Ha 3emiie.

OmnbIT Opcrena.
MaruutHoe noJie
PIIEKTPUUECKOTO TOKa.
[Ipumenenune
PIIEKTPOMAarHuTOB B
TEXHUKE.

JlelicTBUe = MarHUTHOTO

MoJsi Ha TIPOBOJHUK C
TOKOM.
DJEKTPOABUTATEIH
MOCTOSTHHOI'O TOKA.
lcrionp30BaHme
DJIEKTPOJBUTaTEIICH B

TCXHUYCCKUX

IIpoBeneHue ONBITOB MO BU3YAIU3AIMH OIS TOCTOSHHBIX MAarHUTOB.

3ydyeHue siBJIeHMsT HaMarHMYKWBAaHUSA BellecTBa. McciaenoBaHue NEWCTBUS DJIEKTPUUECKOTO
TOKA Ha MAarHUTHYIO CTPEJIKY.

IIpoBeaeHue ONBITOB, JEMOHCTPUPYIOLIUX 3aBUCHUMOCTb CUJIbl B3aUMOJEUCTBUS KATYLIKHA C
TOKOM U MarHuTa OT CUJIbI M Ha- IIPABJIEHUS TOKA B KATYIIKE.

AHAJIM3 CUTyallMid TIPAaKTUYECKOTO TPUMEHEHHUs DIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOUCTBAX, IPOMBIIIJIEHHOCTH, METUIIHE).

M3yuyeHue [€HCTBUSA MArHUTHOTO TMOJS Ha MPOBOJHUK C TOKOM. HM3yuyeHue nencTBus
DJIEKTPOJABUTATEIIS.

N3mepenne KIIJ{ snekTpoaBUraTebHOM yCTaHOBKU. Pacnio3HaBaHue U aHAIU3Pa3IMIHbIX
MPUMEHEHHUI SJIEKTPOJABUTATENCH (TpaHCTIOPT, OBITOBBIE YCTPOWMCTBA U JIP.)
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TemaTnuecKkuii 0JI0K,

OcHoBHoOe coep:xaHue

OcHoOBHBIE BH/IBI /IeSITEILHOCTH y4Yaluxcsi (Ha ypoBHe Y4eOHbIX el CTBHI)

TeMbI

YCTpPOMCTBax u Ha

TPAHCIIOPTE
DuiekTpoMaruuTHasi  |OIBITHI ®apanes. ONbITBl MO  HUCCICAOBAHUIO  SIBIICHUS DJICKTPOMArHUTHOW HWHAYKIIMU: HCCIIEIOBAaHUE
WHAYKIUS SIBIeHME ANEKTPOMArHUTHOM [M3MEHEHHUN 3HAYCHUS U HAallpaBJIC€HU MHAYKIIMOHHOTO TOKA.

(4 4)

nHayKuuu. [Ipaswio Jlenna.
DJIEKTpOreHepaTop.
CrocoOBbl MOJIyYEHUS
PIIEKTPUYECKOW DHEPIUU.
DJIEKTPOCTAHIIUU Ha
BO300HOBIIICMEBIX

NCTOYHHUKAX DHCPIrUu.

Pe3epBHoe Bpemsi (3 1)
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9 KJIACC (68 u)

B KEeHUs1. PaBHOMepHOE
MPSAMOJIMHENHOE
IBUKEHUE.
HepaBnomepHOe
[PSIMOJIMHEWUHOE
nBrokeHue. CpenHsss u
MTHOBEHHAast CKOpOCTh

Tesa Mpu HEPaBHOMEPHOM

JIBIDKEHUM. Y CKOpPEHHE.
PaBHOYCKOpEHHOE
[IPSIMOJIMHEWHOE
TIBIDKEHHE. CBobOogHOE
[ajeHue. OnbIThI
["anunes. PaBHOMepHOE
TBHOKCHUE o

OKpy>kHOCTH. llepuon u

gacroTa oOpalieHusl.
JIluHeiHass W yrijosas
CKOpPOCTH.

LleHTpOCTpEMUTEIIBHOE
yCKOpEeHue

Temaruueckuii 010k, | OCHOBHOE co/iep:KaHue OcHOBHBIE BH/IbI A€SITEJIbHOCTH yYaluxcs (HA YpoBHE Y4eOHbIX JeHCTBHIl)
TeMa
Paznen 8. Mexanuueckue siBjaeHust (40 u)
MexaHn4yeckoe MexaHu4deckoe AHAJIN3 U 00CY:KA€eHUe PA3IINYHBIX IPUMEPOB MEXaHUYECKOTO IBUKEHHUS.
IBUKEHHE M CIOCOOBIIBIKECHHUE. O06cyxaeHue TPaHUIl IPUMEHUMOCTH MOJIENIU «MaTepualbHasi TOUKay.
ero ONnucaHus MatepuanpHass  TOYKa. (OnMHCaHHEe MEXaHWYECKOTO [BIDKCHUS Pa3IuYHBIMH crioco0amu (ypaBHEHHE, Tabiuia,
(10 v) Cucrema oTcuéra. rpaduK). AHAJU3 KU3HCHHBIX CHUTYallHMid, B KOTOPBHIX IPOSBISIETCS OTHOCUTEIBHOCTH
OTHOCUTEIBHOCTH MEXAHUYECKOTO JIBUKECHUS.
MEXaHUYECKOIO Hab/1100eHue MEXaHUYECKOro JBM)KEHUS TeJla OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.

CpaBHeHMe ITyTeil U TPaeKTOPHIl ABMXKEHUSI OJHOTO U TOTO K€ TeJla OTHOCUTEIBLHO Pa3HbIX
Teqn oTcuyéra. AHaNIU3 TekcTa ['anuies 06 OTHOCUTENbHOCTH ABUKEHUS; BBITIOJTHEHHUE 3aIaHUN
10 TEKCTY (CMBICIIOBOE YTEHUE).

OnpenesneHue cpeHE CKOPOCTH CKOJIbKEHUS OpyCcKa I JBUXKEHMSI IIapyKa 10 HAKJIOHHOM
[UIOCKOCTH.

AHaJIU3 U 00cy:KIeHne crioco00B NMPUOIMKEHHOTO OINpeeIeHNs MTHOBEHHON CKOPOCTH.
OnpenesieHHe CKOPOCTH PABHOMEPHOTO JBMKEHUSA (IIapuKa B IKUAKOCTH, MOJICIH
PIICKTPUYECKOTO aBTOMOOWIIS U T. 11.).

OmnpenesneHue MMyTd, MPONAEHHOTO 3a JAaHHBIM MPOMEXYTOK BPEMEHHU, U CKOPOCTHU Tela o
rpauKy 3aBUCUMOCTH ITyTH PaBHOMEPHOTO JIBUKEHHUSI OT BPEMEHH.

OO0cy:kaeHHe BO3MOKHBIX TMPUHIUIIOB JIEUCTBUS MPUOOPOB, M3MEPSIONIMX CKOPOCTH
(CrIUIOMETPOB).

BbluucieHue IyTH U CKOPOCTH MIPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUHU TeJa.
OnpeaeseHue MPONUIEHHOTO MyTH U YCKOPEHUsS ABMXKEHHUS TeJjla MO TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEMHOTO JBUKEHUS T€JIa OT BPEMEHM.

Onpenesenne yCKOPEHHsI Tella P PAaBHOYCKOPEHHOM JBIDKCHHUH TTO HAKIIOHHOM TJIOCKOCTH.
3MepeHue nepuoaa U 4acToThl 0OpaIIeHUsI Tejla MO OKPY>KHOCTH.

OrnpezeneHre CKOPOCTH PAaBHOMEPHOT'O JBHMYKEHHSI TEJIATIO OKPYKHOCTH.

PemieHue 3agad Ha OIpeACiICHHE KHUHEMATHUYECKUX XapaKTEPUCTUK MEXaHUYECKOTrO
JBHUKCHUA PA3JTMYIHBIX BUIOB.

PacnodHaBanue u HpI/I6J'II/I)KéHHOG OMMUCAaHUC PA3JIMYHBIX BUJO0B MCXAHUYCCKOI'O ABUIKCHUA
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TemaTHuyecKHii 0JI0K,
TEMAa

OcHoBHoOe coepkaHue

OcHoBHBIE BH/ABI 1eSITEIbHOCTH y4YalIUXcs (Ha yPOBHe Y4eOHBIX AelCTBHI)

B IpUPOJIC W TEXHUKE (HA MpUMepax CBOOOIHO MAJAIONIUX TEJ, JBUKCHUS KUBOTHBIX,
HEOCCHBIX TEJ, TPAHCHOPTHBIX CPEICTB U JIP.)
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TemaTnuyecKHuii 0JI0K,
TEeMa

OcHoBHOe coep:kanmne

OcHoBHBIE BH/ABI 1eSITEIbHOCTH y4YalIUXcs (Ha yPOBHe Y4eOHBIX AelCTBHI)

B3aunmoneiicrBue
(20 )

TeJI

[1epBr1ii 3ak0oH HproTOHA.
Bropoit 3akoH HeroToHa.
Tperuii 3akoH HproToHa.
[IpuHOMI cyneprno3unun
CHIL.

Cuiia ynpyroctu. 3aKoH
Cuna

I 'yka. TpEeHUA:

cuia TpEeHHUs

CKOJIBKCHUS, cuiia

TPEHUsT TOKOs, Jpyrue
BUbI TPEHUS.

Cuna TsDKECTH M 3aKOH
BCEMUPHOTO TATOTEHUS.
'V ckopeHue cBOOOJHOTO
rmageHus. JIBukeHue
mianeT BOkpyr CoHIa.
[lepBas KOCMUYECKast
ckopocTb. HeBecomocTbu
neperpy3ku. PaBHoBecue
MaTepuaaIbHON TOYKHU.
IAGCOTIOTHO TBEpHOE
PaBHOBecue

TCiIa C

TEJIO.
TBEPAOTO
BaKpEIrIEHHOM OCBIO
BpPAILICHUS. MowmeHnT

cwiibl. LIeHTp TskecTH

Pemienue 3aga4 ¢ WCIOJB30BAaHUEM 3aKOHA BCEMHPHOTO TSATOTEHHS W (HOPMYJIIBI IS
pacué€Ta CUJIbI TSKECTH.

AHAJIM3 OPUTHHAJIILHOTO TEKCTa, OIMCHIBAIOIIErO IMPOSIBJICHUS 3aKOHA BCEMUPHOIO
TSICOTEHUS; BHITIOJIHEHUE 3aJIaHUH 10 TEKCTY (CMBICIIOBOE YTEHHUE).

Ha6/10n1eHue 1 00Cy>K/IeHUE ONBITOB 10 U3MEHEHUIO Beca TeJlallpu YCKOPEHHOMIBH>KEHUH.
AHAQJIU3 YCIOBUM BO3HUKHOBEHHUS HEBECOMOCTH U TMepe- Tpy3ku. Pemienwe 3amad Ha
OIIpe/IeJIEHUE Beca Tejla B Pa3JIMYHBIX YCIOBUSIX.

AHanu3 cujl, JEHCTBYIOIIMX Ha TeJNo, IMoKosleecs Ha ornope. OmnpenesneHUe LEHTpa
TSOKCCTHU PA3JIMYHBIX TCJI

3aKOHBI
(10 v)

COXpaHeHMsI

Mmiynbsc Tea.

l13MeHeHne  uUMITyJbca.

MMmnynbe cuibl. 3akoH

COXPaHCHUA UMITYyJIbCAa.

HaGmronenrne u oOCyXJE€HHUE OIBITOB, JEMOHCTPUPYIOIIMX Iepeaady HUMIyjidbca MpHU
B3aUMOJCUCTBUU TEJI, 3aKOH COXpAaHEHUs HMITyJbca MPHU aOCOJIOTHO YIPYTOM H

HEYIIPYTOM B3aUMOJICUCTBUM TEIL.

AHanU3 CHUTyalliii B OKpPY’KAalollled >KHW3HU C HCIIOJb30BAaHHMEM 3aKOHA COXPAHEHMUS
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TemaTnuyecKHuii 0JI0K,
TEeMa

OcHoBHOe coep:kanmne

OcHoBHBIE BH/ABI 1eSITEIbHOCTH y4YalIUXcs (Ha yPOBHe Y4eOHBIX AelCTBHI)

PeakTuBHOE JBU)KCHUE.
MexaHnuueckas: padorta u
MoIHOCTh. PaGora cui
TSIKECTH, YIPYTOCTH,
TPEHMUS.

CBsi3b SHEPIrUU U pabOTHI.
[loreHumanbHas >HEprus
Tejaa, IMOJHSATOro  Haj
[MOBEPXHOCTHIO 3€MIJIU.
[loreHumanbHas >HEprus
C)KaTOU NPy KUHBI.
KnneTtnyeckas sHeprusi.
TeopeMa 0 KMHETUUYECKOMH
PHEpPIUU.
3aKoH COXpaHEHUsI

MEXaHUYECKOU YHEPTUN

MMITYJIbCA.

Pacno3HaBaHue SBICHUSI PEAaKTUBHOTO JBIKEHUS B npupoae u texuuke (MC-6uomorusi)
IIpuMeHeHne 3aKOHA COXPAaHEHHUS UMILyJIbca Ui pacyé€ra pe3yJIbTaTOB B3aUMOJICHCTBHUS
Tes (Ha MpuMepax HEeynpyroro B3aUMOJIECHCTBHs, YHIPYroro LEHTPAJIbHOIO B3aUMOJEHCTBUSA
NBYX OJTMHAKOBBIX T€JI, OJHO U3 KOTOPBIX HEMOABUXKHO).

Penrenune 3aaa4 ¢ MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUsI UMITYJIbCA.

Onpenenenue pabOTbl CUJIbl  YOPYrOCTH IpU NOABEME TIpy3a C HCHOJIB30BAHUEM
HETOABUYKHOT'O U MOJIBUYKHOTO OJIOKOB.

M3MepeHne MOIIHOCTH.

MN3mepeHne OTCHIIMAIBHON SHEPTUU YIIPYTO Ae()OPMUPOBAHHON MDY >KHHBI.

MN3MepeHne KNHETUYECKON DHEPIUM TeJla MO JJIMHE TOPMO3HOIO Iy TH.

ODKCIIEPUMEHTAIbHOE CPABHEHHME W3MEHEHHsS IIOTEHUUAJIBHON M KMHETHUYECKOW DHEPTUil
Tesa MpU JABUKEHUHU 110 HAKJIOHHOMW IIJIOCKOCTH.

OKCIIEpUMEHTAJIbHAasl INPOBEPKA 3aKOHA COXPAaHEHUs] MEXAaHWYECKOW DHHEPruu IIpHU
CBOOOJHOM MaJICHUM.

IIpuMeHeHHe 3aKOHA COXPAaHEHUSI MEXAHUYECKOM SHEPIUHU U pacde€ra NMOTEHINAIBHOU
1 KMHETUYECKOW ZHEpruu rtena. Pemenue 3agad ¢ MCIIOJIb30BAaHUEM 3aKOHA COXPAaHEHUS

MEXaHUYECKOU YHEPTUH.

Pa3znen 9. Mexannueck

ue KoJie6aHusi M BOJHBI (15 1)

MexanundyeckKue

KOJIe0aHus
(7 9)

KosiebaTeapHoe
IBM)KEHHE. OcCHOBHEBIE
XapaKTePUCTUKHA
KOJICOQHMIA: epuo/,
gqacToTa, aMIUTATY .
MaTtemMaTHIeCKUH "

[IPY>KUHHBIM MAasITHUKH.

[IpeBpalenue >HEpruu
npu Kos1e0aTeIbHOM
TIBUOKEHUMU.

BaTyxaromne KojaeOaHusl.

Ha6ion1eHue konebaHul TOJ JIEWCTBUEM CHII TSDKECTH M yOpy- TOCTH U OOHAapyKEeHHE
MOIOOHBIX KOJIEOAHWI B OKPY’KAIOIIEM MHUPE.

AHAJIM3 KoJeOaHWi Tpy3a Ha HUTH U Ha TpykuHe. OmnpeneneHne 4acToThl KOJeOaHU
MAaTEMaTUYE€CKOrO U MPYKUHHOTO MasiTHUKOB.

Hao6ur01eHue 1 00bsiCHEHUE SIBJICHUSI pe30HaHca. VcciaeqoBaHue 3aBUCHUMOCTH TIepHoOAa
KOJICOAQHUM TIOABEIICHHOTO K HUTH Ipy3a OT JUTUHBI HUTH.

IIpoBepka HE3aBHUCHUMOCTH Ilepuoaa KoJeOaHUil Tpy3a, MOABEIIEHHOTO K JEHTE, OT
MaccChl rpy3a.

Ha6101eHue 1 00CyXJ€HUE OMBITOB, IEMOHCTPUPYIONINX 3aBUCUMOCTh MEPUOAaKOIeOaHuH
MPY>KAHHOTO MAasiTHUKA OT MACChI I'Py3a U KECTKOCTU MPYKHUHBL.

HpnMeHeHne MAaTEMAaTHUYCCKOIro U Ipy>XHUHHOI'O MAasTHHUKOB
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MexaHu4ecKue BOJIHBI B
TBEPIOM Tele,
CEICMUYECKHE  BOJIHBI.
3ByK. [ pOMKOCTH 3ByKau
BbIcOTa TOHA. OTpakeHue
NudpasByk

3BYKA. u

YIbTPa3BYK.

TemaTnueckuii 0Ji0k, | OCHOBHOE coJep:KaHue OcHoOBHBIE BH/bI 1eSITEIHLHOCTH YUAIIUXCsl (HA YPOBHE Y4eOHBIX el CTBHIl)
TemMa
BriHYK/IEHHBIE B Ka4eCTBE MOJIEJICH JJIsl OMUCAaHUS KOJICOAHUN B OKPYKAIOIIEeM MHUPE.
Konebanus. Pe3onanc Pemienne 3ajay, CBS3aHHBIX C BBIYHUCIIEHHEM WJIM OLIEHKOW YacTOThl (Hepuojia)
KOJIeOaHUM.
Mexannuyeckne BOTHbL/(CBOMCTBA MeXaHNYECKUX (OOHAPYKeHHMe U AaHAJIM3 BOJTHOBBIX SIBJICHUH B OKPYKAIOILIEM MHUpPE.
3ByK (8 u) BonH. JlmuuHa  BosHbL. [HaGurwaeHue pacnpocTpaHEHHs MOPOJOJIBHBIX W TMONEPEYHbIX BOJH (HA MOAEIH) U

0OHaApYKEHNE aHAIIOTUYHBIX BUIOB BOJIH B MPUPOAE (3BYK, BOASHBIC BOJHBI).
Bbruuciienue pacnpoCTpaHeHUs
OKCHEPUMEHTAJIBHOE OIpeAeJieHe TPAHULl YacTOThl CIBIIIMMBIX 3BYKOBBIX KOJI€OaHUH.
Ha0/1r00eHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI (B TOM YHCJIE C MCIIOJIb30BaHHEM

JJIMHBI BOJIHBI u CKOpPOCTHU 3BYKOBBIX BOJIH.

MY3bIKaJIbHBIX HHCTPYMEHTOB).

HaGmronenne 1 oOBbSICHEHHE SIBIICHUS aKyCTUYECKOTO PE30HAaHCA.

AHAJIM3 OPUTHHAJIBHOI'O TEKCTA, MOCBSIIIEHHOIO UCIIOJIB30BaHMIO 3ByKa (MM yJIbTPa3ByKa) B
TeXHUKE (9XOJIOKAIMs, YIbTPa3ByK B MEAMUIMHE U JIp.); BBINOJIHEHUE 3a/JlaHUM MO TEKCTY
(CMBICIIOBOE UTEHHE).

Pa3nen 10. DjieKTpOMAarHuTHOE TOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI (8 1)

DJIEKTPOMArHUTHOE  |[DJIEKTPOMArHUTHOE IMocTpoenue paccykaeHuii, 000CHOBBIBAIOIINX B3aHUMOCBS3bIIEKTPUIECKOT0 HMAarHUTHOTO
moJie oJie. [OJICH.
DJIEKTPOMarHUTHBIE
BOJIHBI.
IMoBTOPHUTEILHO-0000 AT MOAYJIb (5 1)
CucreMaTu3anus nO06o0meHne cosiepkadus |BolnoiHeHHe  ydeOHBIX — 3aJaHWi, TPEOYIOIMX JAEMOHCTPAIIMM  KOMIIETEHTHOCTEH,
00001TICHNE KaXXI0r0 M3 OCHOBHBIX XapaKTEPUIYIOIIUX €CTECTBEHHO-HAYYHYIO I'PAMOTHOCTD:
[IPEIMETHOI'O pa3nenoB Kypca (PU3MKU: |- TpPUMEHEHHs MOJYYEHHBIX 3HAHHWHM I HAYYHOTrO OOBSICHEHHs (U3MYECKUX SIBIICHUU B
COIEpKaHUA U ONBITAMEXaHUYECKUE, OKpY >Karolel MPHUpPOJie U TIOBCETHEBHON KW3HU, a TAKXKE BBISBICHUS (PU3HYECKUX OCHOB
NEesITEIIbHOCTH, TEILIOBEIE, psila COBPEMEHHBIX TEXHOJIOTUM;
PUOOPETEHHOTO MPUPIIEKTPOMArHUTHEIE. -IIPUMEHEHUSI OCBOCHHBIX JKCIICPUMEHTAIBHBIX YMEHHUW JUIsi HUCCIEAOBaHUS (PU3UUECKUX
M3y4eHUH Bcero KypcaHayunbri METO/ |SIBJICHUI, B TOM YMCJI€ JJIs1 IPOBEPKU TUIIOTE3 U BBISABJICHUS 3aKOHOMEpHOCTEH. Perienue
(bu3nKH TTO3HaHUA u €ro pacu€THBIX 33J1a4, B TOM YHCJIE TIPEANOJIararoiimX UCIoIb30BaHue (PU3NIECKON MOJICTTH U
pear3anusi B (OCHOBaHHBIX Ha COAEPKaHUU PA3JIMYHBIX pa3/ieoB Kypca pu3nku. BelmonHenue u 3amura
(brsnuecKnx CPYNIIOBBIX WU MHAWBUAYAIBLHBIX MPOEKTOB, CBI3aHHBIX C COJIEpKaHUEM Kypca (PU3UKHA
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TemaTnuyecKHuii 0JI0K,
TEeMa

OcHoBHOe coep:kanmne

OcHoBHBIE BH/ABI 1eSITEIbHOCTH y4YalIUXcs (Ha yPOBHe Y4eOHBIX AelCTBHI)

nccienoBanusix. Cas3b
(bu3uKN U COBpEeMEHHBIX
TEXHOJIOTHUH B o0yacTu
repegayn  MHQGOpPMAINH,

ODHCPICTHUKC, TPAHCIIOPTEC
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10 kaacce (68 u)

Temaruueckuii 010k, | OCHOBHOe cojep:KaHUe OcHOBHBIE BH/IbI AeSITEJIbHOCTH yYaluxcs (HA YpoBHE Y4eOHbIX AeicTBHIl)
TeMa
Paznen 11. CBeroBble siBjieHus (26 1)
3aKoHbI HMcrounnku ceera. [HaOJuroaeHue onpITOB, IEMOHCTPUPYIOIIUX SABJICHUE NPSIMOJIUHENHOTO PACOPOCTPAHEHUS
pacnpocTpaHeHust JlydyeBasi Mojienp cBeTa. |[cBeTa (BOZHMKHOBEHHE TEHU U IMOJYTEHH), U HUX HHTEpPOpEeTalys C HCIOJIb30BaHUEM
cBeTa [IpsimonnHeHOE [IOHATUS CBETOBOTO JIyyYa.
(6 1) pacripoctpaneHue cBeta. |(QO0bsICHEHME U MOJCIMPOBAHUE COJIHEYHOTO M JIYHHOTO 3aTMEHUM.

CouHnia
OTtpaxxeHue

3aTMEHUA u
JIyHBI.
cBeTa. [mockoe 3epkaiio.

3aKoH OTpa>XCHUs CBCTA.

[Ipenomienue CBETA.
3aKoH MPEIOMIICHUS
CBETA. ITomuoe

BHYTPEHHEE OTpaKEHHUE
cBeTa. HMcmonn3oBaHue
BHYTPEHHETO OTPAXKECHUA
B ONTHYECKUX

CBCTOBOAAX

HcciienoBanne 3aBUCUMOCTH yIjla OTPa)KCHUs CBETOBOIrO JIyda OT yIJIa IaJCHUs.

MN3yuenne CBOWCTB HM300pakeHUs B IIOCKOM 3epkaiie. HabGmionenune u oObsAcHeHHE
OIIBITOB MO MOJIYYEHHIO N300pakeHUI B BOTHYTOM U BBIIIYKJIOM 3epKasiax. Habmronenue u
O0OBSICHEHHE OIBITOB IO MPEJIOMJICHUIO CBETAa Ha I'PaHUIE Pa3JIMYHBIX Cpell, B TOM YHUCIE
ONBITOB C IIOJIHBIM HccnenoBanue 3aBUCUMOCTH  yIvia

IIPCIIOMIJICHUA OT YyIJIa HNaACHHUA CBCETOBOI'O Jiyda Ha TPaHHUIC

BHYTPEHHUM  OTPaKECHUEM.
«BO30YX—CTEKJIO».
Pacno3zHaBaHme SIBICHUN OTPAKEHUS U MPETOMIIEHUS CBETa B MOBCEIHEBHOM KU3HU.
AHAJIU3 U OOBSICHEHHE SIBJICHUS ONITUYECKOTO MUPaXKa.

Pemienune 3aga4 ¢ HMCIOJb30BAHUEM 3aKOHOB OTPAKEHHUS M MPEJIOMIICHUS CBETA

JIMH3BI M1 onmTHYECKHE
npuodopbI
(6 u)

JIuH3a, Xoxa Jydyeh B

JIMH3E. Ontnueckast
cucrema. OnrTudeckue
npuOopkI: doToarmapar,
MUKPOCKOIT U TEJIECKOTI.
[ 1ma3

cucreMa. bim3opykocTh

KaK oOIITHhn4dYcCKasd

1 JaJIbHO30OPKOCTb

IlonyueHue M300pakeHUH C TOMOIIBIO COOMpPAIOIIEH M paccerBalOIIEH JTHH3.
Omnpenenenne GOKyCHOIO pacCTOSIHUSL U ONTHYECKOM CHJIBICOOMPArOIIEH JIMH3BL.

AHAJIM3 YCTpOWCTBAa W MOpUHIMNA JEHCTBUS HEKOTOPHIX ONTHYECKHUX MNPHOOPOB:
(oroannapara, mukpockona, teneckorna (MC — 6uoJIoTHusI, aCTPOHOMHUSA).

AHAJIM3 SIBJICHUNU OJIM30PYKOCTH U JAJIbHO30PKOCTH, MpUHIIMIIA AeiicTBUS 0ukoB (MC —
OuooTHS)

Pa3noskenue
0eJIoro cBeTa B
CIIEKTP

Paznoxenne Oemnoro
cBeTa B cHekTp. ONBITHI

HrroToHa. CnoxxeHnue

Ha0.1oaeHue 110 pas3iioKeHHIo Oeyoro cBera B cnekTp. HaOmoaeHwe u oObsicHEHHE
OTIBITOB I10 TTOJYYEHUIO OEJIOT0CBETAa MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
IIpoBeneHue 1 O00bSICHEHHE OIBITOB II0 BOCHPUATHIO IIBETAa IMPEAMETOB IIPH HX
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TemaTnuyecKHuii 0JI0K,
TEeMa

OcHoBHoOe coep:xaHue

OcHoOBHbBIE BH/IbI /1eSITEILHOCTH y4aluxcsi (Ha ypoBHe Y4eOHbIX AelicTBH)

3w

CIICKTPAJIbHBIX IBCTOB.
Jlucriepcust ceera

HaOII0/ICHUH Yepe3 LIBETOBbIC (PUIBTPHI (LIBETHHIE OUKH)

Paznen 12. KpaurtoBbie siBiaeHus (32 u)

Hcnyckanue u
MOIJI0LEeHHE CBeTa
aTOMOM

(4 )

OmnbeiTel  Pesepdopna wu
[UIaHeTapHast MOJIEJb
aToMa.

Moxnens aroma bopa.
lcnyckanue u
MOIJIOIIEHUE cBeTa
aTOMOM. KBaHTHI.

JInHenyaTblie CIIEKTPBI

OO6cyxkaeHue 1enu onmbITOB Pesepdopaa mo uccie o0BaHUI0 aTOMOB, BBIJIBUKEHHE TUIIOTE3 O
BO3MOJXXHBIX pe3yJbTaTaxX OMBITOB B 3aBUCHMOCTU OT IPEANOIAraeMoro CTPOCHHUS aTOMOB,
(bopMyITpOBaHUE BBIBOJIOB U3 PE3YJIbTATOB OMBITOB.

OO0cy:x1eHue TTPOTUBOPEUHI TJIAHETAPHOM MOJENU aToMa

Y OCHOBaHUM s runoTe3bl bopa o cTanroHapHBIX OpOUTAX AIIEKTPOHOB.

HabJu101eHue CIUIOIIHBIX M JIMHEWYaThIX CIEKTPOB HU3JIYUYECHHS PA3JIMYHBIX BEIIECTB.
O0bsiCHeHHMEe JTUHENYAThIX CHEKTPOB U3JITYUYECHUS

CTpoeHne aTOMHOIO
sapa
(6 1)

PaanoakTUBHOCTb.
Anbpda-, Oera-
ramMmMa-nu3J1y4CHHUs.

nu

Crpoenue aTOMHOT'O
sanpa. HykioHHas Monenb
AQTOMHOTO sipa. M30TOmBI.
PannoakTuBHBIE
[IpEBpPAILICHUS.
noirypacnana. JlerictBus
PaaANOaKTHUBHBIX

ITepuon

W3JTy4YeHU Ha JKHUBBIE

OO0cy:xaeHne BO3MOXKHBIX THIIOTE3 O MOJIENISIX CTpoeHHs sijpa. OnpeneneHne cocraBa
si7IEp 1O 3aJJaHHBIM MAaCCOBBIM U 3apsJOBBIM YHCIIaM U TI0 TIOJI0KEHHUIO B TIEPUOTUIYECKON
cucteMme 3s1eMeHTOB (MC - xumus).

AHAJIM3 U3MEHEHMs COCTaBa sApa M €ro IOJOXKEHHUS B NEePUOAUYECKON CHUCTEME IIpHU
a-paguoakTuBHOCTH (MC - Xumus).

MccnenoBanue TPEKOB a-4acTHUIl MO TOTOBBIM ¢oTorpadusm. OOHapyKeHHEe U U3MEpPEHHE
paauamoHHoOro ()oHa ¢ MOMOIIBIO JO3UMETPA, OIIEHKAa €r0 WHTEHCHUBHOCTH.

AHAJIM3 OMOJIOTUYECKUX W3MEHEHHUM, MPOUCXOSIINX IO/ JEUCTBUEM pPaJHOAKTHBHBIX
m3nydennit (MC - Guosnorus). Mcrionb3oBaHue paalOaKTUBHBIX H3JTYYCHUH B MEIUIIMHE
(MC - 6uonorus)

OpraHN3MBbI
AnepHble peakuuu Snepnblie peakuuu. [Pemenue 3a1a4 ¢ UCIIOJIB30BAHUEM 3aKOHOB COXPAaHEHUs MAaCCOBBIX U 3apsJOBBIX UMUCEI
(7 9) 3aKOHBI COXPAHEHMUs [Ha ONPEACICHUE PE3YJIbTATOB SIASPHBIX PEAKLMI; aHAIN3 BO3MOKHOCTU WJIM HEBO3MOKHOCTHU

3apA10BOTro 1 MacCoOBOTO
UHCCII.

9Heer5{ CBsI3HM aTOMHBIX
u

siiep. CBsI3b  Macchl

SIICPHOM pPEaKLUH.
OuneHka SHEPTUU CBS3U SJEP C MUCIOIB30BaHUEM (POpMYyITbl DUHINITEIHA.
OO0cy:kaeHue MEPCIEKTUB MCIOIb30BAHUS YIIPABISIEMOI0 TEPMOSIEPHOIO CUHTE3A.

OOcyxaeHHe TPEUMYIIECTB W DKOJIOTHYECKHUX TIPOOJIEM, CBSI3aHHBIX C SJIICPHOU
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TemaTnueckuii 0,10k, | OCHOBHOe co/iepkaHue
TemMa

OcHoOBHbBIE BH/IbI /1eSITEILHOCTH y4aluxcsi (Ha ypoBHe Y4eOHbIX AelicTBH)

PHEPTUU.
Peakimum CHHTE3a u
neseHus siaep.

M cTounuku SHEPIruun
CoHIIa U 3BE3.

SnepHas sHepreTUka

pHepretukoit (MC — skonorus).

IMoBTOPHUTEILHO-0000 AT MOaY.JIb (10 1)

CucreMaTu3alus u O00011IeHE

000011IeHIE COZEPIKaHUS KaXKJIOTO U3
MPEeAMETHOTO OCHOBHBIX pa3aenoB
COZEpKaHUs U ONbITa |Kypca uszuku:

IEATENbHOCTH, MEXaHU4eCKHue,
[MPUOOPETEHHOTO MPU  |TEIJIOBBIE,
N3y4YE€HHUH BCETO KypCdIIIEKTPOMAarHuTHHIE,

bu3nku KBaHTOBBIC SIBJICHHSI.
HayuHb1ii METON
TTO3HAHUS u ero
peanmzanus B
dbuzugeckux

ncciaenoBanusx. Cas3b
(GU3UKN U COBPEMEHHBIX
TEXHOJIOTUH B oOyacTu
nepenaun  MHMOpMaLUH,
SHEPreTHKE, TPAHCIIOPTE.

BbinosiHeHHe y4eOHBIX 3ajJaHMii, TpeOYyOIMMUX JIEMOHCTpAllMM KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIUIUX €CTECTBEHHO-HAYUYHYI0 IPAMOTHOCT:!

- NMPUMEHEHHS TOJYYSCHHBIX 3HAHWUW IS HAYYHOTO OOBSICHEHHS (PU3UUYECKUX SIBIICHHH B
OKpY>Karollel Npupoie M MOBCEAHEBHOM >KM3HHU, a TaKK€ BBISIBICHUS (DU3MYECKUX OCHOB
psiia COBpEMEHHBIX TEXHOJIOTHUH;

- MPUMEHEHHUsI OCBOCHHBIX JKCIEPUMEHTAJIbHBIX YMEHUM ISl UCCIIEAOBAHUS (PU3UUECKUX
SIBJIEHWUM, B TOM YHCJIE ISl IIPOBEPKU TMIIOTES3 U BBISIBJIIEHUS 3aKOHOMEPHOCTEM.

Pemenue pacuéTHbBIX 3a/1a4, B TOM YHCJIE MPEANOJIaraloiinx UCTOIb30BaHue (GU3NISCKON
MOJIE€JIM U OCHOBAHHBIX Ha COJIEP’KaHUU PA3TUYHBIX pa3/IeNIoB Kypca PU3HKH.

BeinmosniHeHMe W 3amuMTa IPpyNNOOBBIX WU WHAWBUAYAJBHBIX IIPOEKTOB, CBSI3AHHBIX C
cojJiepKaHueM Kypca PU3UKHU

[Tpu pa3zpaboTke paboueii MporpaMMbl B TEMAaTHUYECKOM IJIAHUPOBAHUH JOJKHBI ObITh YUTEHBI BO3MOKHOCTH HCTIOTb30BAHMS

AJIEKTPOHHBIX (LIUPPOBBIX) 00PA30BATENBHBIX PECYPCOB, ABIAIOMIMUXCS YUeOHO-METOANYECKUMU MaTepruaiaMu (MyJIbTUMEIUIHbIC

POrPaMMBbI, JIEKTPOHHBIE YUEOHUKH U 33JJAYHUKH, JIEKTPOHHBIE OMOIMOTEKH, BUPTYaJIbHbIE TA00PATOPUU, UTPOBBIE MPOrPAMMBI,

KOJUIEKIMN LHU(POBBIX 00pa30BaTENbHBIX PECYpPCOB), HMCIONb3yeMbIMU UIs OOyueHuss U BocmuTaHus oOydarommuxcs ¢ PAC,
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MPEACTAaBICHHBIMU B 3JIEKTPOHHOM (IIU(PPOBOM) BUJIE U peaTU3YIOIIUMU JuaakTHYeckue BodmoxkHoct KT, conep:kaHue KOTopbIX

COOTBETCTBYET 3aKOHO/IaTEILCTBY 00 00pa30BAHMH.
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IHoaxoabl K OLleHMBAHUIO INIAHUPYEMBbIX Pe3yJbTAaTOB 00y4YeHUs!

OCHOBHBIMM METOJaMH MPOBEPKHU 3HAHUN U YMEHUU OOy4YaroIMUXCs IO
MaTeMaTHKe SBISIIOTCS] YCTHBIN OMPOC U MUCbMEHHbIE padoThl. K muchbMeHHBIM
dbopMaM KOHTPOJISE OTHOCSTCS: MaTEMaTHUECKHUE AUKTAHTHI, CAMOCTOSITEIIbHbIC
U KOHTPOJIbHBIE pa0OThI, TECTOBBIC 3a/IaHUS U TECTHI.

OcHOBHBIE BUJbI MPOBEPKU 3HAHUN — TEKylllas M UTOromas. Tekymias
MIPOBEPKA MPOBOJUTCS CUCTEMATUYECKH U3 YpOKa B YPOK, a UTOTOBas — IIO
3aBepUICHUH TE€MBI (pa3zena), LIKOJIBHOTO Kypca.

Copnep:xaHue OLEHKH, KPUTEPUH, MPOLEAYpPa, COCTAB MHCTPYMEHTAPUS
OlLIEHMBaHUs, (hopMa MPEICTABICHUS PE3YJIbTATOB pa3pabaThIBACTCs C YUETOM
TUIIOJIOTHYECKUX W HWHAMBUAYAJIBHBIX OCOOEHHOCTEM O0O0ydaromumxcs, Hux
WHIUBUYAIBHBIX 0COOBIX 00pa30BaTENbHBIX MOTPEOHOCTEM.

Jlis  olleHMBaHUA JOCTMXKEHMS IUIAHUPYEMBIX — 00pa3oBaTeNIbHBIX
pe3yabTatoB s ydammxcs ¢ PAC BaxxHa Takasi opraHuzamusi oOydeHwus,
KOTOpasi MpeyCMaTpUBAaeT CBsI3b OOYUYEHHUS C JIMYHBIM >KU3HEHHBIM OIBITOM
CaMOr0 y4allerocs ¥ pa3BUTHE €0 KU3HEHHON KOMIIETEHIIUH I IPEOJOJICHU I
dbopmanu3ay NOJy4YeHHBIX YMEHUW U 3HAHUM.

OOyuaromuiics ¢ PAC wuMmeer mnpaBo Ha MPOXOXKACHUE TEKYIIEH,
IIPOMEXYTOUYHOM M TOCYAApCTBEHHOW MTOTOBOM aTTECTAllMM HE TOJBKO B
oOmeit, HO U B uHBIX dopmax. s oOydaromierocs ¢ PAC 1o MoxeT ObITh
aTTecTalsi B WHIUMBHIYyAJIbHOM TIOPSJIKE, B TPHUBBIYHBIX YCIOBUSX, B
NPUCYTCTBUM 3HAKOMOI'O MEAAaroruyeckoro pabOTHHKA, C MCIOJIb30BAHUEM
pa3IMyYHBIX CIOCOOOB aanTaliy MpeabsBICHUS YUeOHbIX 3aJaHHi, C yIeTOM
O0COOEHHOCTEW JIMYHOCTHOTO, 3MOLMOHAIBHO-BOJEBOIO M IO3HABATEIBHOTO
pa3Butus oOyuvaromuxcs ¢ PAC.

[Ipu oLleHMBAaHWU JMYHOCTHBIX PE3YJIbTaTOB HEOOXOIUMO OOECIEeUnuTh
WHIUBUyAIA3aIMI0 ATATHOCTH OCBOEHUS 00pa30BaTENbHBIX PE3YJbTATOB B
CBSI3U C HEPABHOMEPHOCTHIO I OCOOCHHOCTSMH pa3BUTHA MKOJbHUKA ¢ PAC.
[IOCKOJIBKY 3MOLIMOHAIBHO-BOJIEBOE M JIMYHOCTHOE PA3BUTHE AYTHYHOIO
IIKOJbHUKA  HEPEAKO  3aJEep)KMUBAETCA IO CPaBHEHUIO C  THUIIMYHO
Pa3BUBAIOIIMMUCS CBEPCTHUKAMHM, JIONYCTHMAa OPUEHTALMs Ha JUYHOCTHBIE

PE3YIbTAThI C YUCTOM PCAJILHOI'O IICUXOJOIrH4C€CKOI0 BO3pacTa.



CrnenuajibHble YCJI0BUS Peajn3anuu JUCHUNINHBI

C yderoM 0coObIX 00pa3zoBaTENbHBIX MOTPEOHOCTEH O0ydaromUXCs C
PAC nHeoOxonumo:

- aIanTUPOBaTh METOAbI MPEACTABICHUS HOBOTO MaTepHuaa, CrocoObl
TEKYIIEr0 KOHTPOJIA M PENPE3CHTAI[MN MOJyUYEeHHBIX 3HAHHUM, MPEAYCMOTPETh
npu  HEOOXOJMMOCTH BO3MOXKHOCTH  BBIMOJHEHHS YacTU 3aJaHUl ¢
ucnons3oBanueM UKT);

- pazpemath obOyuaromumcia ¢ PAC uMerh B KauecTBE CIPABOYHOIO
MaTepuaia BU3YyaJIbHbIE CXEMbl U aJITOPUTMBI, OIOPHBIE KOHCHEKTHI,
HOIIArOBbIE€ MHCTPYKIMH, IOMOTAlOIINE B PEIICHUN MaTeMaTHUECKUX 3a/1ad (B
TOM YHCJIE, U BO BPEMsI IPOBEPOUHBIX padoT);

- HCIOJb30BaTh BO3MOXKHOCTH BU3YAJIbHON NOJIEPKKUA H3y4aeMOTo
MaTepuana (MUTIOCTpaIy, yaeOHble (PUIBMBI BHPTYalbHBIE OMBITHI, CXEMBI,
dbopmyIIbl, TAOJIUIIBI U T.11.);

- YYUTBIBaTh, 4TO ydamuecs ¢ PAC MOryT UCIIBITHIBATh 3HAYUTEIIbHBIC
3aTPYJHEHHUS B CAMOCTOSITEIbHOM MPOBEACHUN XUMHUYECKHX SKCTIEPUMEHTOB,
MPAKTUYECKUX U JTA0OPaTOpHBIX paboT. OHHM MOTYT 3HATh HOPMBI U MPaBUIIA
0e3omnacHoOi paboThl B XUMUYECKOM TaO0OpaTOpUU, HO HE YMETh UX peaju30BaTh
Ha TPaKTHKE;

- OMUPATHCS HA MPAKTUUYECKUE U JTaOOpaTopHbIe PpabOThI ISl YTOUHEHHUS
TEOPETUIECKUX MOHATUN U TIOHUMaHUs (PU3MUECKUX SIBIICHU;

- JUIS IEpeHOca MOTYyYEHHBIX 3HAaHUM B peasibHYIO KU3Hb PEKOMEHAYETCS
CO3/1aBaTh YCJOBHS Ui OTPAOOTKU MOJIYYEHHBIX HABBIKOB BO BHEYPOUHOU U
BHEIIKOJIbHOM JEATEeTbHOCTH Y MOBCEAHEBHON KU3HU C yUACTUEM U TTOMOIIHIO
ponuteneit odydaromerocsi ¢ PAC

- MPU HEJAOCTATOYHOU C(HOPMUPOBAHHOCTU T'PaPOMOTOPHBIX HABBIKOB
MOTYT HCIIOJIb30BAThCS PA3IMYHBIE CIIOCOOBI aJanTallui Y4eOHbIX MaTepPHAaIOB
U 3aJaHuii, B TOM 4YHCIE COKpalleHHe 00beMa MUCHhMEHHBIX 3aJaHuil Mpu
COXpaHEHUU YPOBHS CJOKHOCTH, BO3MOXKHOCTb BBIMOJHEHUSI 3aJaHUN C
ucnons3oBanueM cpeacts UKT u T.4.

- nopyuath odyyatouumcsa ¢ PAC BblloiHEHHE TPOEKTOB, TPE3EHTAIUH,



AOKJIagO0B Ha TEMbI U3 3TOI'O pasaciia AJIsd IMOBBIICHHUA MOTHBALIUA K U3YUCHHIO

peaIMeTa.
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