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Jlannast Pabouast mporpamMma mo (M3MKe COCTaBJIieHAa HAa OCHOBE (elepalbHOTO 3aKOHA
«3akoH 00 oOpazoBanuu B PO», ['ocynapCTBEHHOTO CTaHIapTa OCHOBHOTO OOIero oOpa3oBaHms,
[Tonosxenust o paboueit mporpamme B MAOY COIL No21.

Jannas mnporpamMma paccuutaHa Ha YMK: [eppimkna  A.B. ®msmka. 7-9 ki,
OPHEHTHpPOBAaHA HAa Yy4alMxXcsi C OrpPaHMYCHHBIMH BO3MOXKHOCTsAMH 3710poBbs (VI Buja).
[Iporpamma anmanTupoBaHa Ui OOYYEeHHS JETEH C 3aJepKKOW TICHXHYECKOTO Pa3BUTHH,
pa3paboTaHa ¢ y4eTOM pEKOMEHIAINH IICUXOJIOTOB.

[IporpaMma KOHKpPETH3HPYET COJEp)KaHHE MPEAMETHBIX TeM 00pa3oBaTEIbHOTO CTaHIApTa,
JaeT pacrpeeeHnue yaeOHbIX YacoB M0 pa3/ieiaM Kypca B peKOMEHIYEMYIO MOCIIEI0BATEILHOCTh
W3yUYeHHs pa3lesioB (GU3UKUA C y4ETOM MEXKIPEJAMETHBIX W BHYTPHIIPEAMETHBIX CBSI3€H, JIOTUKA
y4eOHOTO TPOIIeCCca, BO3PACTHBIX OCOOCHHOCTEW YYalIMXCs, OINpENeNsieT MHHUMAIIBHBIA Habop
OTIBITOB, JIEMOHCTPUPYEMBIX YYHTEJIeM B KIacce, Ja0OpaTOpHBIX M MPAKTHYECKUX padoT,
BBITIOJTHAEMBIX YYaIIIMUCH.

Ha wusyucnue ¢usuku (0a30BbIi ypOBEHb) Ha yPOBHE OCHOBHOTO OOIINEro 0Opa30BaHUs
otBoautcst 238 vacoB: B 7 kiacce — 68 vacos (2 yaca B Hezeno), B 8 kiacce — 68 yacos (2 yaca B
Henemo), B 9 kinacce — 102 yaca (3 gaca B Hefesio).

OcobenHocTH 0TOOpPa M aanTalluM y4eOHOro MaTepuaja no gpusnke

OcHoBoli 00yuyeHHs OOy4aroUMXcs C OTpPaHUYEHHBIMM BO3MOXKHOCTSIMHU 370pPOBbsSI Ha
npeaMeTax €CTECTBEHHOHAYYHOTO IMKIJIA SIBJISIETCS Pa3BUTHE Yy HUX OCHOBHBIX MBICIHTEIBHBIX
omepainuii (aHanW3, CHHTE3, CpaBHECHHE, OOOOINEHHWE) HAa OCHOBE BBITIOJIHCHUS Pa3BUBAIOIINX
yIpakHeHU#, (OPMHpPOBAHHWE MPHEMOB YMCTBEHHOH pa0OTBHI: aHaIM3 WCXOIHBIX JIaHHBIX,
TUTAaHUPOBAaHUE MaTepualia, OCYIIECTBICHHE MOATAITHOTO M WTOTOBOTO CAMOKOHTPOJIA, a TaKKe
OCYIIECTBISICTCS JIMKBUAAIMS TPOOEIIOB B 3HAHUSAX, 3aKpEIJICHHE W3YyYEHHOTO MaTepuaa,
0TpabOTKa aNrOpPUTMOB, TOBTOPEHHE TPOWIEHHOTO. boIbIIoe 3HAYCHHWE TPHAACTCS YMEHHIO
pacckazaTh O BBINIOJHEHHOW pa0oTe C TPaBWIBHBIM YHNOTPEOJIEHHWEM COOTBETCTBYIOIICH
TEPMUHOJIOTUHU U COOJIOJICHUEM JIOTUUECKHX CBSI3€U B M3JIaraeMoM marepuane. [[is oOyqarommxcs
OTPaHWYCHHBIMHA BO3MOXXHOCTSIMH 30pOBBSI Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs IIO-
MPEKHEMY SIBIISTIOTCS] XapaKTEPHBIMH: HEJOCTATOUYHBIA YPOBEHb PA3BUTHUS OTICIBHBIX ICUXUIECKAX
nporeccoB  (BOCHpPHUATHS,  BHUMAHUS,  MaMSITH,  MBIIUICHHUS), CHU)KCHHBI  YPOBCHB
MHTEIUICKTYaJbHOTO pAa3BUTHS, HU3KHH YypPOBEHb BBINOJHEHHUsS Y4YeOHBIX 3aJaHWi, HHU3Kas
yCIemHOCTh 00ydeHus. Ilostomy mnpu wm3ydeHun ¢usukm TpeOyeTcsl IIeleHanpaBlIeHHOe
MHTEIJUICKTYaJbHOE pa3BUTHE OOYYAIOUIMXCS C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 37J0POBB,
OTBEYAIOILEE HX OCOOCHHOCTSIM M BO3MOXKHOCTAM. YueT O0cCOOeHHOCTeH 0Oydarolmuxcs ¢
OTPAaHWYCHHBIMHA BO3MOXXHOCTSIMH 37I0POBbS TpeOyeT, 4TOOBl NpU M3YyYEHWH HOBOTO MaTepuana
00s13aTENIbHO NMPOUCXOINIO MHOTOKPAaTHOE €ro MOBTOPEHME; PACIIMPEHHOE PACCMOTPEHUE TEM U
BOTIPOCOB, PACKPHIBAIOIINX CBA3b (PM3UKU C KU3HBIO, AKTYaIM3alUs NEPBUYHOTO >KU3HEHHOTO
OTIBITa 00YJAIOITUXCS.

YcBoeHue mnporpaMMHOrO Marepuana Mo (U3MKE BbI3BIBAECT OOJbIIME 3aTPyJHEHUS Yy
o0yJaromuxcss ¢ OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI, TO3TOMY TEOpHUsi H3ydaercs Oe3
BBIBOJIOB CJIOXKHBIX (popmyn. 3amaum, TpeOyromme NPUMEHEHHUS CIOXKHBIX MaTeMaTHYECKHX
BBIUMCIIEHUH W (QOpMyZ, B OCOOCHHOCTH TaKMX TeM, KakK «MexaHn4ecKoe JBIKCHHEY,
«ApXHUMeIoBa CHIIa, «MexaHu4eckas SHEPTHUSY, «DNEKTPUIECKUE SIBTICHHS,
«DNEKTPOMATHUTHBIE SBJICHHUS», PEIIAIOTCS B KJIACCE C TIOMOIIBIO YUUTEIIS.

Oco0oe BHUMaHHE TPU M3YYCHUU Kypca (HU3HKHU yHENSETCS MOCTAaHOBKE M OPraHHU3aluu
IKCIIEPUMEHTA, a TAKXKE MPOBEICHUIO (IPEHMYIICCTBCHHO Ha KAKIOM YPOKE) KPaTKOBPEMEHHBIX
JeMOHCTpauid (BO3MOXKHO C HCIOJIb30BaHHEM 3JIEKTPOHHOH jaeMoHcTpanuu). HekoTopbie TeMbl
00513aTeNIBHO JTOJDKHBI BKITIOYATh OTOPHBIE JTA0OPAaTOPHBIE PAa0OTHI, KOTOPHIE Pa3BUBAIOT YMEHUE



M0JIb30BAThCS MPOCTEHIIMMHU MpUOOpaMM, aHAIM3UPOBATh IOJyYE€HHbIE JaHHbIEe. B cBs3u ¢
OCOOEHHOCTSIMU TIOBEJIECHUS U AESITEIbHOCTH OOYYalOIIUMXCS C OIPaHUYEHHBIMH BO3MOKHOCTSIMHU
310pPOBbSI MPEAYCMOTPEH CTPOKANIINN KOHTPOJIb 38 COOIIOACHUEM MPABUIT TEXHUKH 0€30MacCHOCTH
IIPU NPOBEICHUY J1A0OPATOPHBIX U MPAKTUYECKUX PAOOT.

bonbimoe BHMMaHMEe TpU HU3y4YEeHUM (U3MKK TMOAPOCTKAMHU C  OrpaHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSl OOpalljaeTcsi Ha OBJIAJICHUE HMU NPAKTHUYECKUMU YMEHUSIMH U
HaBbikamu. [IpenycmarpuBaeTcsi yMmeHblIEHHE O0bEMa TEOPETUYECKUX CBEIEHUM, BKIIOUYEHHE
OTIEJbHBIX TEM WM LEJbIX DPA3/AEIOB B MaTepUalbl A 0030pHOr0, O3HAKOMUTEIBHOIO HIIU
¢dakynpraTuBHOrO M3yuyeHus. lIpeanaraercs yMmeHblleHHE 00beMa MaTEMaTHMYECKUX BBIYMCICHUI
3a CYET yBEJIIMYEHHUsI KAYECTBEHHOI'O ONIMCAHUS SIBJICHUN U MIPOLIECCOB.

JlocTaTO4yHOE KOJMYECTBO BPEMEHHM OTBOJMTCS HA PACCMOTPEHHUE TEM U BOIPOCOB,
PacKpbIBAIOIINX CBSI3b (PU3UKHU C KU3HBIO, C TEMU SBJICHUSAMU, HAOIIOJAEHUSIMHU, KOTOPBIE XOPOIIO
M3BECTHBI YYEHUKAM W3 UX )KMU3HEHHOTO OIIBITA.

MakcuMalIbHO HCIIONIB3YIOTCS MEXKIPEIMETHBIE CBA3M C TAaKUMU JHUCHMIUIMHAMM, Kak
reorpadus, xumusi, 6MOJIOTUsA, T.K. 0OydYarOlUecss C OrPaHUYCHHBIMU BO3MOKHOCTSIMH 3/10POBbS
0COOEHHO HY)XJAITCs B IPENOJHECEHUU OJHOIO U TOTO K€ y4eOHOIro Marepuana B pa3iIMuHbIX
aCIeKTax, B €ro BapbHpPOBAHUM, B HEOJHOKPATHOM ITOBTOPEHMM W 3aKPEIUICHUU IOJTY4EHHBIX
3HAaHUW U MpakTudyeckux ymeHui. [1o3Bossst paccMaTrpuBaTh OJMH U TOT K€ Y4EOHBIN MaTepual ¢
pasHbIX TOUYEK 3PEHUs, MEKIIPEIMETHBIE CBSA3H CIOCOOCTBYIOT €ro Jy4IIEMY OCMBICICHHUIO, Oojee
IIPOYHOMY 3aKPEIICHUIO MTOJYYEHHBIX 3HAHUN U NPAKTUYECKUX YMEHHUI.

Buabl nesiteIbHOCTH 00Y4YalOIIMXCSl ¢ OrPAHMYEHHBIMU BO3MOKHOCTSIMHU 310POBbSI,
00yc/I0OBJIeHHbIe O0COOLIMH 00pa30BaTeIbHLIMH TOTPEOHOCTAMM M 00ecneyHBaIOIIMe
OCMBICJICHHOE OCBOEHHE CO/lep:KaHuN 00pa3oBaHus 1o npeaMery «Puzuka»

TemaTnueckass U TEpMUHOJIOTUYECKAs JIEKCHKa MO Kypcy ¢u3uku cooTBercTByeT AOOII
000.

CopepxaHue BHUAOB JIEATEIBHOCTU OOYYAIOLUMXCS C OrPAaHUYEHHBIMH BO3MOXHOCTAMU
3I0POBBsI Ha ypoKax (U3UKUA OMpPEAeNsaeTcS UX OCOOBIMH 00pa3oBaTEIbHBIMH MOTPEOHOCTSIMH.
[Tomumo mmpoko wucnosabdyeMbix B AOOII OOO oOmmux ans BceX OOy4yarommuxcsi BHUIOB
NESITEIbHOCTH CIEAYET YCHINTh BUJIbI I€ATEIbHOCTH, CIIELM(PHUUHBIE JUIsl JaHHOW KaTeropuu AeTew,
o0OecrieunBaroIIie OCMBICIEHHOE OCBOEHHE COJepKaHHs OO0pa3oBaHMs IO MPEAMETY. yCUJIEHHE
MIPEIMETHO-TIPAKTUYECKOW JESITEIbHOCTH C aKTUBU3AllMEH CEHCOPHBIX CHCTEM; OCBOCHHE
MaTepuaja ¢ OINOpOl Ha aNrOpUTM; <IOIIArOBOCTH» B HM3YyYEHUH MaTepHalia, HCIIOJIb30BaHHE
JIOTIOJTHUTEIILHOM BU3YalbHOW OMOPhI (CXeMBbI, IIA0JOHBI, OMOPHBIC TAOJIHIIBI); PEUYCBOW OTYET O
IIPOLIECCE U PE3YJIbTATe JEATENbHOCTH; BBINOJIHEHUE CIELMAJIbHBIX 3aJaHUM, 00ecreyrBaIOLINX
KOPPEKIUIO PErysiiuyd  y4eOHO-TIO3HABATENILHONW JESTEIBbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yabTaTa.

Jna oOywarommxcs C OrpaHMYEHHBIMM BO3MOXKHOCTSIMH  37J0POBBSl  CYLLECTBEHHBIM
ABJIAIOTCA MPUEMBI PabOTHI C JIEKCUYECKUM MaTepuajoM no npeamerty. IlpoBoaurcs crenuanbHas
paboTa 1o BBEJEHMIO B aKTUBHBIA CJIOBAaph OOYYAIOLIMXCS COOTBETCTBYIOLIEH TEPMHUHOJIOTHH.
N3ydyaeMble TEPMUHBI BBOAATCS Ha MOJIMCEHCOPHON OCHOBE, 00s3aTebHa BU3YyaJlbHAs MOAJIEPIKKA,
JICOPUTMBI pabOTHI C ONPEIEICHUEM, OTIOPHBIE CXEMBI JUIsl aKTYyalIU3allii TEPMUHOJIOTUH.

B cBsi3u ¢ ocoOpiMH 00pa3oBaTeabHbIMU MOTPEOHOCTIMH O0OYUAIOLIUXCS C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMU  3/I0pOBBSl, MpU IUIAHMPOBAaHUM pabOThl y4YEHHMKAa Ha YpPOKE CleayeT
IIPUJIEPIKUBATHCS CIEAYIOIINX MOMEHTOB!

1. IIpu ompoce HEOOXOOUMO: J1aBaTh aIrOPUTM OTBETA; pa3pelliaTh M0JIb30BAThCS IJIAHOM,
COCTaBJICHHBIM IIPHU IOATOTOBKE JOMAILIHEro 3aJaHusl; JaBaTh OOJIbIIE BPEMEHU T'OTOBUTHCS K
OTBETY Y JOCKH; paspeliaTh JejaTh IpelBapUTENbHbIE 3allUCH, I0JIb30BAThCA HAIJISIHBIMU
OCOOUSIMHU.



2. Tlo BO3MOXXHOCTH 33JaBaTh OOYYAIONIMMCS HABOJAINIHAE M YTOYHSIOIINE BOMPOCH,
KOTOPBIC TIOMOTYT UM ITOCJICAOBATCIIBHO HU3JIOKHUTH MaTCpUall.

3. CucremaTtudeckd TIpOBEpSATh YCBOGHHE MaTepualia TI0 TeMaM ypPOKOB, IS
CBOEBPEMEHHOT'O OOHAPYKEHHs TPOOETIOB B MPOIIIEANIEM MaTepurare.

4. B mporuecce U3ydyeHusi HOBOro MaTepuasia BHUIMaHHe YYEeHUKOB oOpalaeTcsi Ha Hanbosee
CIIOXHBIE pa3zenbl u3ydyaemMoil TeMbl. HeoOxonumo wyamie oOpamarbcs K HUM C BOIPOCaMH,
BBISICHSIFOLIMMH TIOHMMaHue y4eOHOTO MaTepuana, CTUMYJIUPOBATh BOMPOCH MPHU 3aTPYAHEHUSAX B
YCBOCHHMH HOBOT'O MaT€purajia.

COJEPKAHUE OBYYEHUA

7 KJIACC

Paznes 1. ®du3uka u e€ posib B NO3HAHUM OKPY’KAIOIIEr0 MUPA.

®usnka — Hayka o mpupoje. SBneHus npupoabl. OU3HUECKHE SIBICHUSA. MEXaHUYECKUE,
TEIJIOBBIE, JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbl. M3mepenune Qusnueckux BenuuuH. @Dusznyeckue npUOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoaHasi CUCTEMA EANHULL.

Kak ¢u3uka u apyrue ecTtecTBEHHbIE HAyKH HM3Y4alOT NPUPOJY. EcTecTBEeHHO-HayuyHBIH
METOJi TO3HaHMs. HaONIoJeHWe, T[OCTaHOBKA HAYYHOTO BOIIPOCA, BBIJBWKEHUE THUIIOTES,
AKCIIEPUMEHT TI0 TIPOBEPKE THUIIOTE3, 00BsICHEHNE HaOmogaemMoro sBiaeHus. Onucanne GU3nIeCKux
SIBJICHUH C IIOMOIIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, AIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIC SBJICHUSI.

2. Ousnveckue NpUOOPHI M TPOIEAypa TPSMBIX H3MEPEHHH aHAJIOTOBHIM M IH(POBHIM

prUOOPOM.

Jlabopamopusie pabomot u onvimel.

Omnpenenenne NEHbI JeJIEHUS MIKaJIbl U3MEPUTENBHOTO Iprdopa.

N3mepenne paccTosHUAN.

N3mepenne 00bEMa KUAKOCTU U TBEPJIOTO TENA.

Omnpenenenre pa3MepoB MaJIbIX Te.

N3mepenne TeMmiiepaTypbl Ipyd TMOMOIIM JKHJIKOCTHOIO TEPMOMETpa M JaT4HKa
TEMIIEPATYPHI.

ok~

6. IlpoBeacHHWe wWcCCIeIOBAaHUS 1O TPOBEPKE THIIOTE3bI: JATBHOCTh TOJNETA IIAPHKA,
MyIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIe, YeM OOJIBIIIC BEICOTA ITyCKA.

Pa3nen 2. [lepBoHayaibHbIE CBEJI€HHSI 0 CTPOCHUH BellleCTBA.

CtpoeHue BelecTBa: aToMbl U MOJIEKYIIBI, UX pa3Mepbl. OMbITH, JOKA3bIBAIOIINE IUCKPETHOE
CTPOCHHE BEILIECTBA.

JBmxenne yactuil BemecTBa. CBsA3b CKOPOCTH JBWIKEHHUS 4YACTHI[ C TEMIEPaTypou.
bpoyHoBckoe nBmwxkeHue, auddy3us. B3aumomeldcTBHE YACTHI] BEIIECTBA: NPUTHKEHUE U
OTTaJIKUBAHUE.

ArperaTHble  COCTOSIHMSI ~ BEIIECTBA: CTPOCHHME Ta30B, IKUIKOCTEH HW  TBEPIBIX
(KpUCTAJUTMYECKKMX) Tell. B3auMOCBSI3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJICKYJSIPHBIM CTpoeHneM. OCOOEHHOCTH arperaTHbiX COCTOSTHUN BOJIBI.

Hemoncmpayuu.



1. HaGmonenue 6poyHOBCKOTO ABHKEHUS.
Hab6monenue nuddyzuu.
3. HabOmonenue sBiieHUH, OOBSACHSIOUIMXCS MPHUTSHKCHUEM WM OTTAIKWBAHWEM YaCTHUI]

N

BEIL[ECTBA.

Jlabopamopnusie padbomul u onvimot.

1. OueHka quameTpa aToma METOZ0M PSI0B (C UCTOIb30BaHUEM (OTOrpadHii).

2. OnsITHI 110 HAOTIOACHUIO TEIJIOBOTO PACIIUPEHUS ra30B.

3. OnbITHI IO OOHAPYKEHUIO IEHCTBHS CHII MOJICKYJISIPHOTO TIPUTSKEHHUS.

Paznen 3. /IBu:keHne U B3auMo/IeiicTBHE TeJl.

Mexannueckoe ABuxeHue. PaBHomepHoe u HepaBHOMepHOe nBuxkeHue. Ckopocts. Cpenusis
CKOPOCTb P HEPABHOMEPHOM JBWKEHUU. Pacuér myTH ¥ BpeMeHU ABUKEHUS.

SIBnenue wuHepuuu. 3aKOH HHepUWH. B3aumopeiicTBue Tesl Kak NPUYMHA W3MEHEHHS
CKOpOCTH JBMWKeHHus Teil. Macca kak Mepa uHepTHocTu Tena. IlnotHocTh BemiectBa. CBA3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €JMHHIIE 00bEMa BELIECTBA.

Cuna xak xapaKTepucTHKa B3aumojieicTBus Tei. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CWJIbI C ITOMOUIBIO JUHAMOMETpA. SIBjieHue TAroTeHus u cwia TshkecTd. Cuia TSKECTH Ha JPYrux
wianerax. Bec tema. Heecomocth. CrokeHue Cui, HamnpaBiICHHBIX MO OJHOW MNPSMOIl.
PaBnonetictByromas cuin. Cuma Tpenus. TpeHune CKOJMbXKEHUs U TpeHue Nokos. TpeHue B mpupoe
U TEXHUKE.

Hemoncmpayuu.

HabmroeHue MexaHu4ecKkoro JBUKEHHS Tefa.

N3mepenne cKkopoCcTH MPSMOJIMHENHOTO IBUKEHMS.
Habutoienue siBneHuss MHEpLUU.

Habmronenue n3MeHeHus: CKOPOCTH P B3aUMOJICHCTBUH TEI.
CpaBHeHHE Macc M0 B3aUMOJIEHCTBUIO Tell.

CrnosxeHue cuil, HalpaBJIE€HHBIX 110 OJTHOM MPSMOH.

ok wn ke

Jlabopamopuwvie pabomot u onvimel.

1. OmpezeneHue CKOPOCTH PaBHOMEPHOTO [BIDKCHHUS (IIapuKa B JKUAKOCTH, MOJEIU
ANIEKTPHUUECKOTO aBTOMOOWIIS M TaK Jlaliee).

2. OmnpeneneHue CpeaHEW CKOPOCTH CKOJIBKEHHsS Opycka WM IIapuKa IO HAKJIOHHOM
IJIOCKOCTH.

3. OmnpezneneHne TUIOTHOCTH TBEPIOTO Tena.

4. OnbIThl, JIEMOHCTPUPYIOIIME 3aBHCHUMOCTh pacTsDKeHHs (IedopMaimu) MpyKHHBI OT
IIPUJIOKEHHOMN CUJIBI.

5. OmnbIThl, IEMOHCTPUPYIOUIME 3aBHCUMOCTh CHJIBI TPEHMsI CKOJIbKEHHUS OT Beca Tela U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. /laBinenune TBEPABIX TeJl, JKUAKOCTEH M ra3os.

[MaBnenne. CriocoObl yMEHBIIEHUS] U yBeIUUYEHUsS NaBieHus. JlaBieHue raza. 3aBUCUMOCThb
JIaBJIeHUs ra3za oT 00béMa, Temneparypsl. llepenaua naBneHus TBEPABIMU TellaMU, KUJIKOCTSIMHU U
razamu. 3akoH Ilackansa. IlHeBMaTuMueckue MamMHBL. 3aBUCUMOCTb JAaBJICHUS KUAKOCTU OT
riyounsl. ['uapocratuyeckuii mapanokce. CooOuiaromuecs cocyabl. [ uapaBiuueckue MeXaHU3Mbl.

Atmocdepa 3emnu u arMmochepHoe aaBieHue. [IpuuuHBI CyIIECTBOBAHMS BO3IYLIHOMN
obosioukn 3emnu. OmnbiT Toppuuennu. M3mepenue arMochepHOro aaBieHus. 3aBUCUMOCTh
aTMOC(EpHOTO JIaBJICHUS OT BBICOTHI HaJ ypoBHEM Mops. [Ipubopsr mist m3mepeHust atMocepHOro
JIaBJICHUSL.



JlelicTBHE KUIKOCTH W Tra3a Ha MOTrPYXEHHOE B HUX Tesl0. BhITankuBarorias (apxumenosa)
cuna. 3akoH Apxumena. [InaBanue ten. BozmyxoriaBanue.
Hemoncmpayuu.

o Uk wh

o N

3aBHCUMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[Tepenaua naBieHUs KUIKOCTHIO M Ta30M.

Coo0mmaronmecs: CoCy/bl.

I'unpaBinuecknii npecc.

[IposiBnenue nencTBUS aTMOCPEPHOTO JaBICHHUS.

3aBMCUMOCTD BBITAIKUBAIONICH CHJIBI OT 00bEMA MOTPYKEHHOM YaCTH TeJla M TJIOTHOCTHU
JKUJIKOCTH.

PaBeHCTBO BBITAIKHMBAIOIIEH CHJIbI BECY BHITCCHEHHOM HKUIKOCTH.

VYcnoBre naBaHus TEN: IUIABAaHWE WK MOTPYKEHUE TEI B 3aBUCUMOCTH OT COOTHOIIEHUS
IIOTHOCTEH Tea M KUIKOCTH.

Jlabopamopnsie padbomul u onvimal.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tejaa B BOJE OT 00bEMa MOTpyKEHHOW B JKUIKOCTb
4acTH TeJIa.

OnpeneneHre BBITAJKUBAIOIIEH CWIIbI, JACUCTBYIOIIEH Ha TeNo, MOrpyKEHHOE B
KHUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CUJIbI, JEHCTBYIOIIEH HA TEJIO B KUIKOCTH,
OT MAacchl Tena.

OnbITHI, JAEMOHCTPUPYIOLINE 3aBUCHUMOCTh BBITAIKHBAIOIIEH CHIIbI, ACHCTBYIOIIEH Ha
TEJO B XKUAKOCTH, OT 00bEMa MOTrpyXKEHHON B MKUAKOCTh YaCTHU Tejla U OT IUIOTHOCTHU
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHME JIOAKM M OIpEAciieHHe €€
IrPy30I0AbEMHOCTH.

Paznes 5. PaGora u MomHoCTh. JHEprus.

Mexannyeckast pabota. MoOIIHOCTb.

[TpocThie MeXaHU3MBI. pbryar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBMiio paBHOBECHs phIvyara.
[Ipumenenne nmpaBuiia paBHOBECHS phluara K 0110Ky. «30s10T0o€ npaBmio» mexanuku. KITJ] mpocteix
MexaHu3MoB. [IpocTbie MeXaHU3MbI B ObITY U TEXHHKE.

Mexanndeckas OHECPTIU. Kunernueckas u MOTCHIHUAJIbHAA SHCPTH. HpeBpaHICHI/IG OJJHOTO

BH/Ia MEXaHUYECKON SHEPTUU B IPYroil. 3aKOH COXPaHEHHS YPHEPTUU B MEXaHUKE.
Hemoncmpayuu.

1.

IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopusie pabomot u onvimel.

1. Ompenenenue paboOThl CHJIBI TPEHHUS MPU PABHOMEPHOM JIBIDKEHUM Tela IO
TOPU30HTAIIBHOM IOBEPXHOCTH.
2. HccnenoBanue ycaoBHil paBHOBECHSI pblyara.
3. Wsmepenune KII/] HakIOHHOH IIOCKOCTH.
4. H3yueHue 3aKkOHa COXpaHEHUS MEXaHUYECKOU SHEPTUH.
8 KIIACC

Paszneu 6. TemioBbie ABJICHUA.



OcHOBHBIE TIOJIOKCHHST MOJIEKYJISIPHO--KUHETHYECKOM TEOPUHU CTpOEHUs BemecTBa. Macca u
pasMepbl  aTOMOB W MoJieKysn.  ONBIThI, TMOATBEP)KIAIONINE  OCHOBHBIC  IOJIOKCHUS
MOJIEKYJIIPHO-KUHETHYECKOW TEOPHH.

Mogenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHUN BemecTBa. Kpucraimuyeckue u
amopdusie Tena. OOBICHEHHE CBOWCTB ra3oB, KUIKOCTEH M TBEPABIX TET HA OCHOBE IMOJIOKECHUM
MOJIEKYJIIPHO--KUHETHYEeCKOW Teopur. CMauymBaHWe U KaNWUISIpHBIC SBJICHUSA. TeruioBoe
pacIIupeHue 1 CKaTue.

Temmepatypa. CBsi3p TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBIDKCHHSI YaCTHII.
Bayrpennss sueprusi. CriocoObl M3MEHEHHUsI BHYTPEHHEH dHEPrUU. TEIIonepeaadya u COBEpIIeHUE
paboTel. Bunel Teruionepenayu: TeMIONpOBOIHOCTh, KOHBEKIIUS, U3TyICHHE.

KonuyecTBo TeEILIOTHL. YHAenbHAs TEINIOEMKOCTh BeIeCTBA. TeIIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBoro Oamanca. IlmaBieHne u OTBepACBaHWE KPHUCTALIHYCCKUX
BEIIECTB. YJenbHas TemioTa IaBieHus. I[lapooOpasoBanme wu koHaeHcamus. VcmapeHnwue.
Kunenue. VYpaenbHas temnora mnapooOpa3oBaHMs. 3aBUCHUMOCTb TEMIIEpaTypbl KHIIEHHUS OT
aTMOC(hEepHOTO JTABJICHHUS.

BiaxxnocTs Bo3nyXa.

DHeprus TOIIUBA. Y IeJbHAs TEIJIOTa CTOPAHUS.

[Ipunuuner  pabotel TeruioBbix apurateneid KIIJ[ TeroBoro nBurarens. TersoBbie
JIBUTATEJH U 3aIUATA OKPYKAKOIIEH CPEbI.

3aKoH COXpaHEHUs U MIPEBPAIICHUS YHEPTUHU B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

HaGnronenne 6poyHOBCKOTO TBUYKEHUS.
Hab6mronenue muddysun.
HaGnronenue siBeHnit CMauyuBaHUs M KalTWJUISIPHBIX SIBICHUM.
HaGnronenue TemioBoro pacuimpeHust Tel.
N3menenue naBneHus raza npu M3MEHEHUHU 00bEMa M HarpeBaHUH WA OXJIAXKICHHH.
[IpaBuna usmepeHus TeMnepaTypsl.
Buns! Tenuionepenayn.
OxmaxieHne Ipyu COBEPIICHUN PaOOTHI.
HarpeBanue nipu coBepiiieHur paboThl BHEITHUMH CHJIAMH.
. CpaBHEHHE TEIUIOEMKOCTEH pa3INuHbIX BEIIECTB.
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. HaGmronenue kuneHusl.

. HaGnrogenue mocTostHCTBA TEMIIEPATyphl TP TUTABJICHHH.

13. Mojienu TeIIOBBIX IBUTATEIICH.

Jlabopamopusie pabomot u onvimel.

OnbITHI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYIISIPHOTO MPUTSKECHUS.

OnbIThI 10 BhIpAIIMBaHHUIO KPUCTAJIOB IOBAPEHHOM COJIM WIIK caxapa.

OnbITHI 110 HAOJIOICHUIO TETJIOBOTO PACHIMPEHUS Ta30B, JKUIKOCTEH U TBEPIBIX TEIL.
Omnpenenenue AaBieHUs BO3yXa B OalsIOHE LIIPULIA.

[EY
N
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OnbITH, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh JaBJICHHS BO3JyXa OT €ro o0béMa u

HarpeBaHus WIN OXJIAK]ICHHUS.

6. IlpoBepka rHIIOTE3BI JIMHEHHOW 3aBHCHMOCTH JJIMHBI CTOJIOMKA IKHJKOCTH B
TEPMOMETPUUECKOI TPYOKE OT TeMIIEPaTypPHI.

7. HaOmroneHnne WM3MEHEHHS BHYTPEHHEW SHEPrHHM Teja B pe3yibTare TEeIonepenadyud u

paboTHl BHEIIHUX CHIL.



8. MHccrenoBanue siBIIeHUS TEIUIOOOMEHA TIPY CMEIIIMBAHUH XOJIOTHOW U TOPSTYE BOJIBI.
9. OmnpezneneHre KOIUYECTBA TEILIOTHI, TIOJIYYEHHOTO BOJIOW MPH TETNIOOOMEHE C HarpeThIM
METANTNYECKUM LIJIUHAPOM.

10. OmpenesneHue yaeapHOHN TEIIOEMKOCTH BEIIECTBA.

11. ViccnemoBanue mporiecca UCIapeHHS.

12. OnpeneneHne OTHOCHTEFHON BIKHOCTH BO3IyXa.

13. Omnpenernenre yaeabHOH TEIIOTHI IIABICHHUS JIbA.

Paznes 7. DiiekTpryeckne 1 MATHUTHBIE SIBJICHHSA.

OnexTtpusanus Tena. [[Ba poja snekTpuuecKkux 3apsnaoB. B3anmozeicTBre 3apsyKEHHBIX Tell.
3akoH KynoHa (3aBHCMMOCTH CHJIBI B3aMMOJICHCTBUS 3apsDKEHHBIX TEJ OT BEIUYMHBI 3apsAOB H
PACCTOSHHS MEK/TY TSJIAMMU).

Onextpuueckoe mnose. Hanpsok€HHOCTh anekrpuyeckoro mnousis. [IpuHnun cynepro3unuu
ANEKTPUUESCKHX MMOJICH (Ha Ka4eCTBEHHOM YPOBHE).

Hocwurenu snekTpuueckux 3apsiioB. DieMeHTapHbIi 31ekTpuyeckuil 3apsa. CTpoeHue aToma.
[TpoBOIHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS IEKTPUUECKOTO0 3apsia.

DJEeKTpUYECKUH TOK. YCIIOBUS CYLIECTBOBAaHHUS JJIEKTPUYECKOro Toka. McrouHuku
MOCTOSIHHOTO TOKa. JIeHCTBUSI AJIEKTPUYECKOr0 TOKa (TEIIoBOE, XHMHUYECKOE, MarHUTHOE).
DAEKTPUYECKUHN TOK B )KUJKOCTSIX U ras3ax.

Onextpuueckas uenb. Cuna TOKa. OJnekrpuueckoe HampsbkeHue. ConpoTuBIIEHHE
IIPOBOJHMKA. YJENbHOE CONpOTHBIEHHWE BellecTBa. 3akoH Oma 118 y4yacTKa LEMH.
[TocnenoBarenbHOE 1 apauIeIbHOE COETMHEHUE TPOBOJHUKOB.

Pabota u MOIIHOCTD A5eKTpUYecKoro Toka. 3akoH J[xoyns—JleHna. DnekTpudyeckue Lenu u
MOTpeOUTENH IEKTpUUECKO sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

IlocTrostHHBIE MarHWTHL. B3auMMmoaeWcTBHE IOCTOSHHBIX MAarHMTOB. MarHutHoe IoJe.
MarnuTtHoe moje 3eMJId U ero 3HaA4eHHe NS ku3HU Ha 3emute. OnbiT Dpcerena. MaruutHoe mosie
ANIeKTpUYecKoro Toka. [I[pumMeHeHne 31eKTpOMarHuToB B TEXHUKE. J[efiCTBME MarHUTHOIO MOJs Ha
IIPOBOJAHUK C TOKOM. DJIEKTPOJBUTATENb IOCTOSIHHOTO TOKAa. Vcrosib30BaHue AlIeKTpoIBUraTeNel B
TEXHUYECKUX YCTPONUCTBAX U Ha TPAHCIOPTE.

Oneitel  @apages.  SBneHue  snekTpoMarHUTHOM — uHAykuuu. [lpaBuno  Jlenna.
OnektporeHeparop. CrnocoObl MOTyYEHUS DIEKTPUUYECKOW DHEPrUu. JIEKTPOCTAHLUM Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTUH.

Hemoncmpayuu.

DJeKTpu3anus Te.
JIBa poja 31eKTpUUYECKUX 3apsaI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJl.
YCTpoMCTBO U IEHCTBHE 2IEKTPOCKOTIA.
DneKTpocTaTUuecKast UHYKIIMS.
3aKOH COXpaHEHUsI FIEKTPUUECKUX 3apsI0B.
[IpoBOIHUKY U TUAIEKTPUKH.
MoenrpoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJIS.
HcTOUHUKH TOCTOSIHHOTO TOKA.
JIefiCTBHS 3IIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUN TOK B )KUJIKOCTH.

. 'a30BBI1 paspsi.
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. I3MepeHnue cuiibl ToKka aMIepMeTpoM.
. I3MepeHnue 31eKTpuuecKoro Hanps>KeHUs: BOJIbTMETPOM.
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14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.

Peocrar n mara3uH conpOTHBIICHHN.

B3anmoaelicTBrEe TOCTOSTHHBIX MarHUTOB.

MoaenupoBaHre€ HEBO3MOXKHOCTH Pa3IEJICHUs TIOJIFOCOB MarHMTa.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
OmnsiT DpcTena.

MarnuTHO€ ToJie TOKa. DJIEKTPOMAarHuT.

JlelicTBM€ MarHMTHOTO MOJIS1 HA MPOBOJIHUK C TOKOM.
DNEeKTPOABUTATENH TIOCTOSIHHOTO TOKA.

UccnenoBanue siBIEHUS SJIEKTPOMArHUTHON WHIYKITHH.

OmnbiTel Dapages.

3aBUCUMOCTD HAINPABICHUS MHIYKIIMOHHOTO TOKA OT YCJIIOBHM €r0 BOZHUKHOBEHHUSI.
DNEeKTPOTEHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnuvie pabomul u onvimat.

1. OnbITEI IO HAOIONEHUIO IEKTPUIAINH TEJT HHAYKIIUEH U TIPU COTPUKOCHOBEHUH.

2. UccrnenoBanue NeiCTBHS AIIEKTPUIECKOTO TIOJSI HA TIPOBOTHUKH U JIUAJICKTPHKH.

3. CoOopka u poBepKa pabOThI AICKTPUICCKOH [T MTOCTOSHHOTO TOKA.

4. V3MmepeHHe U peryJupoBaHUE CHIIBI TOKA.

5. HsmepeHue u peryaupoBaHHe HAMPSHKCHUS.

6. HccrmemoBanue 3aBHCHMOCTH CHIIBI TOKa, MIYIIETO Yepe3 PEe3UCTOp, OT COMPOTHUBICHUS
pe3nCTOpa M HANIPSDKEHHS HA PE3UCTOPE.

7. ONBITHI, TEMOHCTPUPYIOIINAE 3aBUCUMOCTD JIEKTPUYECKOTO COMPOTHBIICHUS IPOBOTHIKA
OT €r0 JUTMHBI, TUTOIA/IA TIOTIEPEYHOT0 CEUYSHHSI U MaTepHaia.

8. IIpoBepka mpaBmia CIOKEHUs HANPSDKEHUH MPH TOCIEIOBATEIEHOM COSAMHEHUH JBYX
PE3UCTOPOB.

9. TIpoBepka mpaBuiIa AJIsl CUJIBI TOKA TPH MapaJUIEITFHOM COSTMHEHUH PE3UCTOPOB.

10. Onpenencare pabOTHI AITCKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. Omnpenenenrie MOITHOCTH 3JIEKTPUUECKOI0 TOKA, BBIACIAEMOI Ha PE3UCTOPE.

12. MccnenoBaHme 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIAMIIOYKY, OT HampspKeHUs Ha
HEW.

13. Onpenenenne KI1J] narpeBarens.

14. ViccnenoBaHre MarHuTHOTO B3aUMOJICHCTBHS TIOCTOSIHHBIX MarHATOB.

15. i3yuyeHne MarHUTHOTO TIOJII TIOCTOSTHHBIX MAarHUTOB TPH WX OOBEAWHEHUH W
paziesieHun.

16. MccnenoBanue NeCTBUS SJIEKTPUIECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbITEI, TEMOHCTPUPYIOIINE 3aBUCHMOCTh CHIIBI B3aMMOJCHCTBHUS KAaTyIIKH C TOKOM H
MarHuTa OT CHJIBI TOKA M HalpaBJICHNUS TOKA B KaTYIIIKE.

18. M3yueHne neiicTBUSI MarHUTHOTO TIOJIS Ha MTPOBOJIHUK C TOKOM.

19. KoHctpynpoBaHue 1 u3y4eHue padoThl AIIEKTPOABUTATEIIS.

20. Uzmepenne KI1J] anexTpoaBuraTrenbHON YCTaHOBKH.

21. OnBITBI TO WCCIEAOBAHHUIO SIBICHUS DIIEKTPOMArHUTHOM WHIYKIIMU: HWCCIIEOBAHUE
M3MEHEHHI 3HaYCHUs M HalIPABIICHUSI MHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznea 8. MexaHnuyeckue siBJICHUS.



Mexannueckoe aBkeHHe. MartepuanbHas Touka. Cucrema orcdyéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHHA. PaBHOMEpHOoe mpsAMoOJMHEWHOe JABWkeHue. HepaBHomepHoe
npsiMoJiuHeiiHoe jBikeHue. CpenHsis M MIHOBEHHAs CKOPOCTh Tejda MpU HEpaBHOMEPHOM
JIBUKCHHH.

VYckopenue. PaBHOyckOpeHHOE TpsiMOJIMHEWHOE aBmxkeHue. CBoOomHoe mameHue. OIBITHI
lNasnmnes.

PaBHOMepHOE nBMXKEHHME MO OKpykHOCTU. llepuon m wactorta oOpamenus. JluHeitHas u
YIII0Bast CKOPOCTH. LIeHTpocTpeMuTEIbHOE YCKOPEHHE.

IlepBbiii 3akoH Hprotona. Bropoii 3axkon Herotona. Tpernit 3akoH Herotona. IIpuHumn
CYIIEPIIO3HIINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHus: Criia TPEHUS CKOJIBKEHUS, CHUJIa TPEHUS MOKOS,
Jpyrue BUbl TPEHHUSI.

Cuna TsDKECTM U 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpEHHE CBOOOIHOIO MaJeHHUS.
JBmxenue ranet Bokpyr Connua. [lepBas kocmuueckasi ckopoctb. HeBecoMocTh U nieperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCOIIOTHO TBEPAOE Teno. PaBHoBecue TBEpAOro Tena ¢
3aKpEIUIEHHON OChIO BpaleHnus. MoMeHT cuibl. LleHTp TskecTH.

Nmnynsc Tena. M3menenue ummyinbca. Mmmynbc cuiibl. 3aKOH COXpaHEHHsS HMIIYJbCa.
PeakTuBHOE IBMXKEHUE.

Mexannyeckass pabora u MomIHOCTh. PabGoTa cun TskectH, ympyroctd, TpeHus. CBs3b
sHepruu W padoThl. [loTeHunanbHas SHeprus Tena, MOJHATOrO HaJ IOBEPXHOCTHIO 3EMIIM.
IloreHnnanpHas dHeprus cxkaro npyxxuHel. Kunetndeckas sHeprus. Teopema 0 KMHETMYECKOMN
SHEpPruu. 3aKOH COXPaHEHUs] MEXaHUUECKOW SHEPTHH.

Hemoncmpayuu.

1. HaGmroneHne MeXaHN4eCcKOro IBU)KEHUS TeJla OTHOCUTENIBHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHHME TyTell W TPAGKTOPHUH IBM)KEHUS OJHOTO M TOTO K€ TeJla OTHOCHTEIHHO

pa3HBIX TEJ OTCYETA.

3. H3mepenne CKOpOCTH U YCKOPEHUS MPSIMOIUHEHHOTO JIBHKEHUS.

4. VccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUS.

5. HalOmronenue nBuxeHUs Tena 1o OKPYKHOCTH.

6. HaOmromeHne MeXaHWYECKUX SIBJICHUU, MPOUCXOJAIIMX B CUCTEMe OTcuéra «Temexka»

npu €€ paBHOMEPHOM U YCKOPEHHOM JBIKEHUH OTHOCHTEIBHO KaOWHeTa (DU3HKH.

7. 3aBUCHMOCTb YCKOPEHUS Tella OT MacChl T€a U JEUCTBYIOLIEH Ha HETO CUJIBI.

8. HaOmromenue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJ.

9. H3meHneHwue Beca Teia MpHU yCKOPEHHOM JBHIKECHHH.

10. INepenavya ummysbca Mpy B3aUMOICHCTBHHU Tell.

11. IIpeoOpa3oBaHus SHEPTUU NIPH B3aUMOACHCTBUH TEJL.

12. CoxpaHeHue UMITyJIbCa IPH HEYIPYTOM B3aUMOJICHCTBUH.

13. Coxpanenue UMITyJIbCa IPHU A0COIOTHO YIIPYrOM B3aWMO/ICHCTBHU.

14. HaGmoieHue peakTUBHOTO JIBUKECHMS.

15. CoxpaHeHue MeXaHU4ECKOW SHEPTUuu Mpu CBOOOHOM M1a/ICHUU.

16. CoxpaneHue MEXaHUYECKOM SHEPTUH MPH JBIKEHUH TEJa MO0 ICHCTBUEM TP YKHHBI.

Jlabopamopnusie pabomul u onvimal.

1. KoncrpyupoBaHue TpakTa JUisi pa3roHa W JajbHEHIIEr0o PpPaBHOMEPHOTO JIBUYKEHUS

HIapUKa WM TEJIEKKH.
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10.

11.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHUsSI Opycka WIM [JBHKEHUS LIapuUKa IO
HAaKJIOHHOH IIJIOCKOCTH.

OmnpeneneHne YCKOpPEHHsI Tejla MpPU PAaBHOYCKOPEHHOM JBHM)KEHHUH [0 HAKJIOHHOW
IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JIBU)KEHUH 0€3
Ha4aJIbHOM CKOPOCTH.

[IpoBepka runoTessl: €ciau NpyU PaBHOYCKOPEHHOM JBM)KEHHUU 0€3 HayaJIbHOM CKOPOCTH
IIyTH OTHOCATCS KaK psJl HEYETHBIX YUCEI, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHJIBI TPEHHSI CKOJBKEHHUS OT CHJIBI HOPMAaJbHOTO
JTaBJICHUSI.

Onpenenenne ko3¢pduueHTa TPEHUS CKOJIbKEHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CHUIBI TPEHUS MPU PABHOMEPHOM JBW)KEHMM Teja IO
TOPU30HTAIIBHON TOBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YIPYrOCTH MpU MOABEME Ipy3a C HCIOIb30BAHUEM
HEMNO/ABUYKHOTO U MOJABMKHOTO OJIOKOB.

N3ydeHne 3aK0Ha COXpaHEHUs SHEPTUU.

Pa3gen 9. Mexanuuyeckue KoJieaHUsI M BOJIHBI.

KonebarenbHoe nBuxeHne. OCHOBHBIE XapaKTEPUCTUKH KoyeOaHWIl: NEepuoj, YacToTa,
aMIuTyna. MareMarHdecKMii W NPYKWHHBIM ~ MasTHUKW. [IpeBpamieHue SHEpruM MpH
K0J1e0aTeIbHOM JIBH)KEHUU.

3aryxaromue koneOaHus. BriHykneHHble KkoneOaHus. Pe3oHanc. MexaHWueckue BOJIHBI.

CpoiicTBa MexaHM4ecKUX BOJIH. [IposiosibHBIE U MonepeyHble BOJIHBI. J[JTMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHnuecknue BOJIHbI B TBEPJIOM TeJ€, CEHCMUYECKHE BOJIHBI.
3Byk. ['poMKOCTB 3ByKa U BbIcOTa TOHa. OTpakeHue 3Byka. lH(ppa3Byk U ynbTpasByK.

Hemoncmpayuu.

1. HaGmonenue xoneGaHUM Te MO AEUCTBUEM CUIIbI TSKECTH M CUJIBI YIIPYTOCTH.

2. Habmopnenue xonebaHuii rpy3a Ha HUTH U HA IPY>KUHE.

3. HaOmoneHnune BBIHYXIEHHBIX KOJeOaHHUI U Pe30HAHCA.

4. PacnpocTpaHEeHHE MPOIOIbHBIX H MONICPEUHBIX BOJTH (Ha MOJICIIH).

5. HaOnroneHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTHYECKHI pe30HaHC.

Jlabopamopuwvie pabomot u onvimel.

1. OmnpeneneHne 4acTOTHI U TIEpHOJa KOJIeOaHH MAaTEMaTHUECKOTO MasiTHUKA.

2. OmnpezneneHne 4YacTOTHI U epro/ia KoJeOaHUH MPY>KUHHOTO MasiITHHKA.

3. HccrnemoBanue 3aBHCHMOCTH TIepHOJa KOJeOaHWH TOABEIICHHOTO K HHUTH Tpy3a OT
JUTUHBI HUTH.

4. WccrnenoBaHue 3aBHCUMOCTH TEpUOJA KOJEOAaHWH TMPYKUHHOTO MAasTHHKAa OT MacChl
Ipysa.

5. TIpoBepka HE3aBUCHMOCTH IEpHOIa KOJICOAHUH Tpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl
Ipysa.

6. OnbITHI, 1EMOHCTPUPYIOIINE 3aBHCUMOCTD MEPHO/Ia KOJeOaHHH NPYKHMHHOTO MasTHHKA
OT MacChl rpy3a U KECTKOCTH MPY>KUHBI.

7. V3mepeHue yckopeHUs: CBOOOHOTO Ma/IeHUs.



Pa3gen 10. Di1eKTpOMarHuTHOE M0OJIe H 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHuTHOE MoJjie. DIEeKTpOMarHuTHeIe BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
[Ikana 3neKTPOMAarHUTHBIX BOJIH. VCcronb30BaHUE 3IEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.
DnexTpoMarHuTHas npupoja csera. Ckopocth cBera. BoinHOBEIE cBOMCTBa CBETA.
Hemoncmpayuu.
1. CaoiicTBa 371€KTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopnsie pabomul u onvimat.
1. WN3ydeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C IIOMOIIbIO MOOUIIBHOTO TeIe(OHA.
Pa3nen 11. CBeToBbIe AABJIEHMA.
JlyueBass mopens cBera. Mcrounumkm cBera. llpsAMosmHelHOE pacnpoCTpaHEHHE CBETA.
3armenus Connua u JIynsl. Otpaxkenue ceta. [Imockoe 3epkano. 3aKOH OTpaskeHHUs CBETA.
[Ipenomnenue cBera. 3akoH mpenomiieHus: cera. [lonHoe BHyTpeHHee OTpakeHHE CBETa.
Hcnosib30BaHNE MOJHOTO BHYTPEHHEI0 OTPaXXEHUsI B ONTUYECKUX CBETOBOJAX.
Jlunza. Xox nydeit B nuH3e. OnTuyeckas cucrema (oroarrmapaTa, MUKPOCKOIIA M TEJIECKOTIA.
I'ma3 kak ontuyeckas cucreMa. bian3opykocTh U JabHO30PKOCTb.
Paznoxxenue Oenoro ceera B cnekTp. OnbiTel HetoToHa. CriokeHHE CIIEKTPaIbHBIX IIBETOB.
Jucnepcus caera.
Hemoncmpayuu.
[IpssMonMHENHOE pacIPOCTPAHEHHUE CBETA.
OTtpaxeHne cBeTa.
[Tonyuenue n300pakxeHuil B JIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTuyeckuii CBETOBO/I.
Xon mydeit B coOuparoliei JInH3e.
Xoj Tydeid B pacCEenBAKOIIEH JIMH3E.
[Tonydyenue n3o0pakeHU C MOMOIIIBIO JTUH3.

©ooN Ok WD E

. Ilpunnun nelictBus oToamnmnapara, MUKPOCKOIIA U TEJIECKOTA.

10. Mogens riasa.

11. Pa3noxenune 6e10ro cBeTa B CIIEKTP.

12. Tlonmy4enue GeOTO CBETA P CIIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopusie pabomot u onvimel.

1. HUccnenoBaHue 3aBUCMMOCTH yIJla OTPA’KEHUSI CBETOBOTO JIy4a OT YIJla MaJeHusl.
2. HzyueHme xapaKTepUCTHK H300paXeHUS IIPEAMETA B IIOCKOM 3epKaie.

3. MHccrnenoBanue 3aBUCHMOCTH yrila TMPEIOMIICHUSI CBETOBOTO JIyda OT yIJia TaJeHHs Ha
IPaHULIE «BO31yX—CTEKIIO».

[TonydyeHune n300paskeHHI ¢ TOMOIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOM CHIIBI COOMPATOIIECH JTUH3HI.
OmBITH IO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

N o gk

OnpIThl MO BOCHPUATHIO IIBETa NPEIMETOB IpPU HMX HAONIOJEHUU Yepe3 LBETOBBIE
GUIBTPEL.

Pa3gen 12. KBanTOBBI€ AABJIEHUS.

OmnbiThl Pe3depdpopna u mnanerapHas mojenb aroma. Mogaens atoma bopa. VMcnyckanue u
HorJIonieHue ceera aToMoM. KBaHThI. JInHelHyaThIe CIIEKTPHI.



PamnoaktuBHOCTh. Anbda-, Oera- u rTamma-uznydeHus. CTpOCHHE aTOMHOTO Spa.
Hyknonnas wMonens aromHoro siapa. HM3zorombel. PanunoaktuBHbIE mnpeBpamieHusd. [lepuon
noJrypacraja aTOMHBIX SIIED.

AnepHbie peakuuu. 3aKOHBI COXpPAHEHHUS 3apsIOBOIO M MAacCOBOTO YHCEN. DHEPTHs CBS3H
aTOMHBIX sifiep. CBsi3b Macchl U SHeprur. Peakiuu cuHTe3a U neiaeHus saep. VICTOUHUKN sHEeprun
ConHua u 3BE3.

AnepHas sHepreTuka. JleicTBHs paAMOaKTUBHBIX N3JIy4€HUN Ha )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.

CrexTpsl U3IydeHHS ¥ TIOTJIOMICHHUSI.

CrieKTpbl pa3aTuvYHbIX Ta30B.

CriexTp BoOpOIA.

Ha6nronenue tpexoB B kamepe Bunbcona.

PaboTa cuéTunka MOHU3UPYIOUTUX U3TyUYCHUH.

Perucrtpanus uznydenust npupoaHBIX MUHEPAJIOB U MPOIYKTOB.

S

Jlabopamopnusie padbomul u onvimal.

1. HaGumroneHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3Iy4EHUS.

2. HccrnenoBaHue TpPEKOB: HM3MEPEHUE OSHEPrMU YaCTHIBI 1O TOPMO3HOMY myTd (1O

dortorpadusim).

3. Usmepenue pagroakTHBHOTO (OHA.

IHoBTOPHUTENLHO-00001IAKO M MOYJIb.

[ToBTOpHUTENBHO--0000MIAIOMIMI MOTYJIb MPEIHA3HAYCH JJIsi CUCTEMAaTH3allui U 0000IeH s
IIPEIMETHOTO COJIEP’KaHUS U OIbITa AESITEIbHOCTH, MPUOOPETEHHOrO MPHU M3YyYEHUH BCEro Kypca
¢u3uKM, a TaKkKe A MOATOTOBKHM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMEHY N0 (U3MKe s
oOyuarouxcs, BHIOPaBIINX ATOT yUEOHBIN TPEIMET.

[Ipn u3yyeHUN AAHHOTO MOAYIS PEATU3YIOTCSd M CUCTEMATU3UPYIOTCS BUABI JAESITEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECIeUYnBAETCs JOCTUKEHUE MPEAMETHBIX U METANPEIMETHBIX MJIaHUPYEMbIX
pe3yapTaToB 00ydeHus, (OpMHUpYeTCs €CTeCTBEHHOHay4yHasi IPaMOTHOCTb. OCBOEHHE HAYYHBIX
METOJIOB HCCIICJIOBaHMS SBJICHUH NPHUPOAbI U TEXHUKH, OBJAJCHUE YMEHUAMH OOBACHATH
bu3nveckre SBICHUS, TPUMEHSISI IOJTyYeHHbBIE 3HAHUS, PENIaTh 33]au, B TOM YHCIIe Ka9YeCTBEHHBIE
U DKCIEPUMEHTAIbHBIE.

[IpyHIMIIHAIBHO AEATENBHOCTHBIA XapaKTep NaHHOIO pasjiesla Peain3yercsl 3a CYET TOro,
4TO0 00yYarolrecs BBIMOIHSIOT 331aHNs, B KOTOPBIX UM MpEAIaraercs:

Ha OCHOBE TIOJIYYEHHBIX 3HAHUH PAacro3HaBaTh M HAYYHO OOBSICHATH (PU3MUECKUE SBICHUS B
OKpY’KaroUIel MPUPO/JIE U TOBCETHEBHOW KU3HU;

UCTIOJIb30BaTh HAayYHBIE METOJBI HCCIICAOBaHUS (DU3NYECKUX SBICHHWH, B TOM YHWCIE IS
MIPOBEPKHU FMIIOTE3 U MOJYUEHHSI TEOPETUUECKUX BBHIBOJIOB;

OOBSACHATh Hay4yHblE OCHOBBI Han0oJiee BAXKHBIX JIOCTMIKEHUNH COBPEMEHHBIX TEXHOJIOIHI,
HaIlpumep, MPakTUYECKOro MCIOIb30BaHUS Pa3IMYHBIX UCTOYHMKOB HHEPIMH HAa OCHOBE 3aKOHA
IIPEBPALIECHUS U COXPAHEHMSI BCEX M3BECTHBIX BUJIOB SHEPTUU.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

W3ydeHue Gpu3nku Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs HAINIPABJIECHO Ha JOCTIKEHHE
JMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEILHBIX PE3YIbTATOB.
B pesynprare w3ydeHus (U3MKM HaA YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHus Yy
obyuarorerocs OyayT chOpMHUPOBAHBI CISAYIONTNE TUIHOCTHBIE PE3yIbTaThl B YaCTH:

1) maTpHOTHYECKOT0 BOCTIMTAHHUSI
NPOSIBIICHWE WHTEpeca K HCTOPHA M COBPEMEHHOMY COCTOSIHHUIO POCCHICKON (pru3nyeckoi
HayKH,;
[IEHHOCTHOE OTHOIICHUE K IOCTHKCHUSAM POCCUHUCKUX YUEHBIX--(U3UKOB,;
2) rpakIaHCKOT0 M TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS .
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYUMBIX U ATUYCCKHUX
npo0JieM, CBSA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHHUEM JTOCTIKECHUN (PU3UKH,
0CO3HAHME BAYKHOCTH MOPAILHO--3TUYECKUX MTPHHIUIIOB B ACATEIEHOCTH YIEHOTO;
3) 3CTeTHYECKOr0 BOCIIMTAHMS:
BOCTIPUSITHE OJCTETUYECKHX KadecTB (PU3MUECKON HAyKH: €€ TapMOHHMYHOTO ITOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH,;
4) HEHHOCTH HAYYHOI'0 MO3HAHMSI:
OCO3HAHHE [EHHOCTH (PM3MIECKON HAYKH KaK MOIIHOTO HHCTPYMEHTA IMO3HAHUS MHUPA, OCHOBBI
Pa3BUTHA TEXHOJOTHUM, BAXKHEUIIIEH COCTABIIAIOIEH KYIbTYpHI;
pa3BUTHE HAYYHOH JIF0OOO3HATEIBHOCTH, HHTEPECca K HCCIIEI0BATEIbCKOM IS TELHOCTH,
5) ¢popMupoBaHus KYJIbTYPHI 3/10POBbSI H IMOIMOHAJILHOI0 OJIATOIOJTY YHSI:
OCO3HAHME IIEHHOCTH 0€30MacHOTO 00pa3a >XH3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
B2XHOCTH TIPaBHJI O€301TaCHOTO MOBEICHUS Ha TPAHCIIOPTE, HAa JOPOTaX, C JIEKTPHUECKUM U
TEIUTOBBIM 00OPYZIOBaHUEM B IOMAITHUX YCIIOBHSIX;
c(hopMUPOBAHHOCTHh HaBbIKa pedIeKCUM, TPU3HAHUE CBOETO MpaBa Ha OIMIMOKY W TaKOTO XKe
npaBa y IPyroro 4eJIoBeKa;
6) TPy/10BOT0 BOCTIMTAHUSI:
aKTHBHOE y4YacTHE B PELICHUU MPAKTUYECKUX 3a1a4 (B paMKax CeMbH, 00pa3oBaTEIbHOI
OpraHH3aluH, TOPoJIa, Kpas) TEXHOJIOTUIECKON U COIMAIbHON HAMPABJICHHOCTH, TPEOYIOLIMX B
TOM YHCIie U (PU3NUECKUX 3HAHWA;
MHTEpEC K MPAKTUYECKOMY U3YUEHHIO TPO(ECCHii, CBI3aHHBIX ¢ (PU3HUKOMH;
7) IKOJIOTHYECKOT0 BOCTIMTAHMS:
OpHEHTAllMsl Ha TpUMEHEeHHEe (U3MUECKMX 3HAHWWA JJIs pelleHus 3agad B 00JacTu
OKpYXXarolel Cpelpl, TUIAHUPOBAHUS ITOCTYIIKOB M OIEHKH MX BO3MOXHBIX ITOCIICACTBUHN IS
OKPY)KAIOLIEW Cpeibl;
0CO3HAHME TJI00AIEHOTO XapaKTepa SKOJIOTUIECKHUX MPOOIIeM U IyTel MX pelieHus;
8) amanTanmuy K M3MEHSIIIMUMCS YCJIOBHSIM CONMATbHOW U IPUPOTHOI Cpebl:
noTpeOHOCTh BO B3aUMOJCWUCTBUM TPH BBHIITOJTHEHUH WCCIEIOBAHUHA U MPOEKTOB (pr3muecKon
HaIPaBJICHHOCTH, OTKPBITOCTH OTBITY M 3HAHUSAM JIPYTHUX;
TIOBBIIIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTUIECKYIO e TeIbHOCTb;
noTpeOHOCTh B (POPMHUPOBAHNY HOBBIX 3HAHUI, B TOM 4Hcie GOPMYIUPOBATH UJCH, TIOHSITHS,
TUIIOTE3BI O PU3NIECKUX 0OBEKTaX U SIBICHUSX;



0CO3HaHUE Ne(UIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JaCTH (PU3HKH;
TIJITAHWPOBAHUE CBOETO PA3BUTHS B IPHOOPETCHUHN HOBBIX (PM3UYECKUX 3HAHUMH;

CTPEMJICHHE aHATM3UPOBATh M BBISBIATH B3AaMMOCBS3H MPHUPOIBI, OOIIECTBA U SYKOHOMHUKH, B
TOM YHCJIE C UCTIOIb30BaHUEM (PU3UUECKHUX 3HAHU,

OIICHKA CBOMX JCUCTBUY C yU4ETOM BIUSHUSA HA OKPYKAIOIIYIO CPEY, BOBMOKHBIX TJI00ATBHBIX
IMOCJICACTBHUM.

METAINPEIMETHBIE PE3YJIbTATbBI

B pe3ynbrare ocBoeHHs mporpamMMel 1o (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
y oOyuatomerocst OymyT cGOpPMHpPOBAaHBI MeTamnpeIMeTHbIe Pe3yJabTaThl, BKIIOYAIOIINE
IMO3HABATCIbHBIC YHUBCPCAJIBLHBIC y'-I€6HI>I€ I[eI\/'ICTBI/ISI, KOMMYHUKATUBHBIC YHHUBEPCAJIIBHBIC
yueOHbIe JeMCTBUS, PEryIsTUBHbIEC YHUBEPCAJIbHbIE YueOHbIE AEHCTBHUS.

Ilo3HaBaTebHDBIE YHUBEpPCAJBHbLIC yqeﬁﬂme JelCcTBUA

Ba3oBble Joruveckue aeiicTBUA:

- BBISIBJISITh Y XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBJICHUIN);

- yCTAaHABIIMBATh CYIIECTBEHHBIN IMPHU3HAK KiIacCHU(UKAIMM, OCHOBAHUA UII OO0OOIIECHUS U
CpaBHEHHS;

- BBISIBIIATh  3aKOHOMEPHOCTH M TPOTHBOPEUUS B paccMaTpuBaeMbIX (pakTax, TaHHBIX |
HaAOJTIOICHUSX, OTHOCSAIINXCS K (PU3UIECKUM SIBIICHHSIM;

- BEISIBJISITh  TIPUYMHHO--CJICJICTBEHHBIC CBSI3M TNPH HM3YYCHUH (PU3UUECKUX SBICHUA U
MPOIECCOB, JIeNaTh BBIBOABI C HCIMOJB30BAaHUEM JICAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKIFOYCHUH, BBIABUTATh THIIOTE3BI O B3aUMOCBS35X (PU3NYECKUX BEIMYUNH,

- CAMOCTOSITEILHO BBIOMpATh CIIOCO0 pelieHus y4eOHOW (u3nyeckoil 3amadum (CpaBHEHHUE
HECKOJIBKMX BapUWaHTOB pEHICHHs, BBHIOOp Hamboyiee MOAXOJAIIETO C  yIETOM
CaMOCTOSITEIILHO BBIZICJICHHBIX KPUTEPHUECB).

Ba3oBble uccienoBaTebcKue 1eicTBUS:

- ICTIOJIb30BATh BOMIPOCHI KaK MCCIIE0BATENIbCKUN HHCTPYMEHT MO3HAHHUS,

- IPOBOJIUTH TI0 CAMOCTOSITENIFHO COCTaBJICHHOMY IUJIAHY OIIBIT, HECIOXHBIH (U3NIECKUN
HKCTIEPUMEHT, HeOOJIBIIIOE NCCIIeIOBaHNE (PU3MUECKOTO SIBICHHUS,

- OIICHWBATh Ha MPUMEHUMOCTh W JOCTOBEPHOCTh HH(OPMAIMIO, MOJYYEHHYIO B XOJIe
WCCIIeIOBAHUS UITH SKCIIEPUMEHTA,

- CAMOCTOSATEIBHO (POPMYIUPOBATH O0OOOIIEHUS W BBIBOJBI MO PE3yIbTaTaM IMPOBEAEHHOTO
HaOJFO/IEHN S, OTIBITA, UCCIICAOBAHUS,

- IPOrHO3UPOBATh BO3MOJKHOE JajbHEWIee pa3BUTHE (DU3MUYECKHX IPOILECCOB, a TaKKe
BBIJIBUTATh MIPEATIOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIIOBHSIX M KOHTEKCTAX.

Padora ¢ undopmanueii:

- IPUMEHATh pa3IMYHbIE METOJbl, WHCTPYMEHTBHI M 3allpoChl TPHU TMOWCKe U O0TOOpe
MHGOPMAIINY WK TaHHBIX C YIETOM MpeI0KEHHON ydeOHOoM (pru3muecko 3a1a4n;

- QaHAJTM3UPOBATH, CHCTEMATU3UPOBATH U UHTEPIPETHPOBATH WH(OPMAIIHIO PA3IIMUHBIX BHIOB
1 (GOpM TIpe/ICTaBICHUS,



- CaMOCTOSITEJIbHO BBIOMpAaTh ONTUMAJIbHYIO (QOpMYy NpeICTaBIeHUs UHPOPMALUU H
WITIOCTPUPOBATh pEIIacMble 3aJadd HECIOKHBIMHA CXEMaMH, JuarpaMMaMi, WHOU
rpaduKoOi U UX KOMOMHAIMSIMHU.

KoMMyHHKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe el CTBUSA:

- B X0JIe OOCYXXJIeHHsI y4eOHOTO MaTepHaia, pe3ylbTaTOB Ja0OPaTOPHBIX pabOT M MPOEKTOB
3aJ1aBaTh BOIMPOCHI TI0 CYIIECTBY O0OCYKIaeMOl TeMBI M BHICKAa3bIBAaTh WICH, HAIICICHHBIC
Ha pelIeHue 3a/1a9d U MOAepKaHne OJIaroKenaTeIbHOCTH OOIIeHS;

- COTIOCTABIISITH CBOU CYXK/ICHUS C CY)KACHUSIMU JPYTUX YIaCTHHKOB JHAIOTa, OOHAPYKUBATh
pa3IM4KEe U CXOICTBO MO3UIINM;

- BRIPA)XKaTh CBOIO TOUKY 3PCHHS B YCTHBIX U TUCHBMEHHBIX TEKCTaX;

- MyOJIMYHO TPEICTABJIATh PE3yIbTaThl BBHIIIOJHEHHOTO (PU3NYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCIICTIOBAHUSI, ITPOCKTA);

- MOHUMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWUBHIYaJbHOH pabOTHI TpU
pelIeHUH KOHKPETHON (pr3HuecKoi npoOaemsl;

- IPUHAMATh IIeTM COBMECTHOH JIEATENIbHOCTH, OPraHW30BBIBaTh JCHUCTBUS 1O €€
TOCTIDKEHUIO. PACHpPEAesaTh POJIM, OOCYKIAaTh IMPOILECCHl W PE3yJIbTaThl COBMECTHON
paboThl, 00001IaTh MHEHHST HECKOJIBKUX JIFO/ICH;

- BBITIOJNIHATH CBOKO YacTh pabOTHI, JOCTUTAs KAa4eCTBEHHOTO pe3ylbTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHMH WICHAMH KOMaHIbI;

- OIICHWBATh KAa4eCTBO CBOETO BKJIaJga B OOMIMN MPOAYKT IO KPUTEPHUSIM, CAMOCTOSTEIHHO
cOpMyYIMPOBaHHBIM yYaCTHUKAMH B3aUMOJICHCTBUS.

PerJIﬂTI/IBHI)le YHUBEPCAJIBbHbLIC yqeﬁm,le JeicTBHUA

Camoopranu3anusi:

- BBISIBJIAT MPOOJIEMBI B JKU3HEHHBIX M Y4YEOHBIX CUTYyalUsX, TPEOYIOUIUX Ui pEIICHUs
(bu3NYeCKUX 3HAHUH,

- ODUCHTHPOBAThCS B PA3JIMUHBIX MOAXOJAX TNPUHITUS pelleHU (MHIUBHIyaTbHOE,
NPUHITHE PENICHUS B TPYIIIE, IPUHITHAE PEIICHUI IPYIITION);

- CAMOCTOSITEIbHO COCTaBJIATH AJNTOPUTM pelleHus (u3MYeckol 3ajaud WM IUIaHa
UCCIIEJIOBAaHUS C Y4YETOM MMEIOIMIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh MpeajaraéMble BapuaHThl PELECHU;

- IeNiaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHUE.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJIEKT:

- 1aBaTh a/ICKBaTHYIO OLIEHKY CUTYallu{ U IpeiaraTh IaH €€ N3MEHEeHUS,

- OOBSICHATD MPUYHHBI JTOCTIKCHUS (HEJOCTHIKCHHUS) PE3yJbTaTOB JCATEIBHOCTH, IaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

- BHOCUTh KOPPEKTHBBI B JESATEILHOCTh (B TOM YHCJIEC B XOJ BBIMOJHCHHS (HU3HYSCKOTO
UCCJICJIOBaHUSI WIIM MPOCKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, W3MCHHBIIHXCS
CUTYallul, YCTAaHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEH;

- OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUSM;

- CTaBUTh ce0s1 Ha MECTO JIPYrOro YejoBeKa B XOJ€ CIOpa WM AUCKYCCHM Ha HAyYHYIO TEMY,
[IOHUMAaTbh MOTUBBI, HAMEPEHHUS U JIOTHKY APYroro;



- IPU3HABATh CBOE MPaBO Ha OUIMOKY MPH pelieHNH GU3HUYECKUX 3aau WU B YTBEPKICHUIX
Ha Hay4HBIE TEMBI M TAKOE K€ MIPABO JAPYroro.

IHNPEJIMETHBIE PE3YJIbTATbBI

K koHly o0ydyenuss B 7 KJjacce IpeIMETHbIE pe3ylbTaThl Ha 0Aa30BOM YpPOBHE JOJIKHBI

oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUaAIOLIUXCS YMEHHUI:

- ICIIOJIb30BATh MOHATHS. (PU3NYECKUE U XUMHUYECKHE SIBICHUS, HAOMI0IeHUE, SKCIIEPUMEHT,
MOJeNb, THUIOTE3a, EAUHMIBI (PU3MYECKHX BEIWYMH, aTOM, MOJIEKYNa, arperaTHble
COCTOSIHMS BeliecTBa (TBEpHOE, KHUIKOE, Tra3000pa3HOE), MEXaHUUYECKOE JBHIKCHHUEC
(paBHOMEpHOE, HEpaBHOMEpHOE, MPSIMOJIUHEWHOE), TPACKTOPHUs, pPaBHOACHCTBYOIIAS
cuia, aedopmanus (ynpyras, IiacTU4ecKkas), HeBECOMOCTh, COOOIIAOIINECS COCY/IbI;

- paznuuatk siBieHus (quddysus, TEMIOBOE IBMKCHHUE YACTHI[ BEUISCTBA, PAaBHOMEPHOE
NBUKEHHE, HEpaBHOMEpPHOE MBW)KEHHE, WHEpIMs, B3aUMOJCWCTBHUE TEJ, paBHOBECHE
TBEPABIX TEJ C 3aKPEIJIEHHONW OChIO BpalleHMs, Iepeaaya AaBlieHUus TBEPIbIMU TEJIaMH,
KHUAKOCTAMU M ra3ami, arMocepHOe JaBiieHHE, IUIaBaHUE Tel, IMpeBpalleHus
MEXaHUYECKOW YHEPrUH) MO OMUCAHUIO UX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX TaHHOE (PU3UUYECKOE SBIICHUE;

- pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3MUECKUX SIBICHUN B OKPYXKaIOLEM MHUPE, B TOM
qucie (U3nYecKue SBJICHUS B IIPUPOJIE: IPUMEPDI ABMXKEHUS C Pa3IMYHBIMU CKOPOCTAMU
B JKMBOM M HEXUBOM Npupoje, AeHCTBUE CHIIbI TPEHUS B MPUPOJE U TEXHUKE, BIHUSHHE
aTMOc(epHOro JaBJIECHMs Ha JKUBOM OpPraHu3M, IUIaBaHUE PbIO, pblYaru B TEJE YEJIOBEKA,
IpU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a/Jauy B Y4e€OHYIO, BBIIEIATH CYIIECTBEHHBIE
cBoiicTBa (MpU3HaKH) (PU3NUECKHX SBICHUH;

- ONIMCHIBATh HM3yUYCHHbIE CBOWMCTBA TeNl U (UNYECKHE SIBJICHUS, UCIHOJIB3YS (pusmdeckue
BeNIMYMHBl (Macca, O0BEM, IUIOTHOCTh BEIIECTBA, BpEeMs, MYyTh, CKOPOCTh, CpPEIHSSA
CKOPOCTb, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC Tela, CHja TPEHUs, naBieHue (TBEPIOTO
Telna, YKUJKOCTH, ra3a), BRITAIKUBAIOIIAs CUJIa, MEXaHUYeCKash paboTa, MOIIHOCTh, TICUO
CHWJIBI, MOMEHT CHJIBbI, K03()(OUIIMEHT MOJIE3HOTO JACHCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAJIbHAS JHEPTHs), MPU OMUCAHUU MPABUILHO TPAKTOBATh (PU3MYCCKUN CMBICI
HCIOJIb3YEMBIX BEJIMYMH, UX 0003HAYEHMS] M €AWHULBI (U3NYECKUX BEJIUYUH, HAXOIUTh
(GopMyJibl, CBA3BIBAIOIIME JaHHYIO (U3MUECKYIO0 BEIMYMHY C APYTMMHU BEIHMYHMHAMHU,
CTPOHTH TPapHKU H3yIEHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIMUNH,

- XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJIIEHUS MU IPOLECCHI, MCIOJb3YS IpaBuia
cnoxenust cui (BIOJIb OAHOM TpsiMoii), 3akoH ['yka, 3akon I[lackans, 3akoH Apxumena,
NpaBUJIO paBHOBecHs pbruara (0J10Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPaHCHUS
MEXaHMYECKOW DHEPru, NpPU OSTOM JaBaTh CIIOBECHYIO (DOPMYIHpPOBKY 3aKOHA W
3alHUChIBAaTh €T0 MATEMATUYECKOE BhIPAXKEHHUE;

- 00BACHATh (PU3UYECKHUE SBJICHMS, IMPOLECCHl U CBOWCTBA TE€Jd, B TOM YMCJIE U B KOHTEKCTE
CUTyalluil TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTePa: BbIABIATH IPUUNHHO--CJIEICTBEHHBIE
CBSI3H, CTPOHUTH OOBsICHEHWE M3 1-2 JOrMyYecKMX IIaroB ¢ omopoil Ha 1-2 W3y4eHHBIX
CBOMCTBa (PU3NUYECKUX SBJICHUHN, PU3NUECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

- pemarb pacu€THbIe 33/1a4u B 1-2 efiCTBYSI, HCTIOB3Ys 3aKOHBI M (POPMYIIBI, CBSI3bIBAIOIIINE
¢u3nyecKkue BEIMYMHBI. HA OCHOBE aHalM3a YCJIOBUS 3a/audl 3alMChIBaTh KpaTKoe
yCIIOBHE, TMOJCTABIATh (U3UYECKUE BEIWYMHBI B (OPMYJIBI U TPOBOJIUTH PACUETHI,



HaXOJWUTh CIIPaBOYHBbIE JaHHbIE, HEOOXOIWMMBbIE [UIsl pEIIeHUs 3ajad, OLIEHUBATh
PEATMCTUYHOCTD MOJYYEHHON (hHU3MUECKOil BETUYHHBI;

- pacrno3HaBaTh NpoOJIeMbl, KOTOPHIE MOKHO PEIIUTh MpPU MOMOLIU (PU3UYECKUX METOOB, B
ONMMCAHUKM KCCICJOBAaHMS BBIACIATH TMPOBEPAEMOE MPEINOJOKEeHUEe (rHmoTesy),
pasznuyarth U HHTEPHIPETUPOBATHh MOJYYEHHBIH pe3yJabTaT, HAaXOAUTh OIIMOKUM B XOJE
OTIbITA, JIEJIaTh BBIBOJIBI 110 €T0 pe3yJibTaTam;

- IPOBOJUTH OMBITHI [0 HAOMIOACHUIO (PU3UUECKUX SIBICHUN WM (PU3UUYECKUX CBOMCTB TeEI:
dbopMynupoBaTh ~ NpOBEpSEMble  MPEANOJIOKEHHs,  CcOOUpaTh  YCTAaHOBKY W3
MPeI0)KEHHOT0 000PYA0BaHMSI, 3aMIUCHIBATH XO/1 OMbITA U POPMYIHPOBATH BBIBOIBI;

- BBIIIOJIHATh TPSMbIE HU3MEPEHHUs PACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CUiIbl U
TEMIIEpaTypbl C MCIOJIb30BAHUEM AaHAJOTOBBIX M LUQPPOBBIX NPHOOPOB, 3aNUCHIBATh
MOKa3aHusi MPUOOPOB C YIETOM 3aJaHHOW aOCOTIOTHOM MOTPENTHOCTH U3MEPECHHI,

- IPOBOJUTHh HCCJIEJOBAaHUE 3aBUCHUMOCTH OJHOW (PU3UYECKOM BEIUYMHBI OT JpPyroil c
UCIIOJIb30BAHUEM TPSMBIX HW3MEPEHH (3aBUCUMOCTU IMYTH PAaBHOMEPHO JBHIKYIIETOCS
Tela OT BPEMEHU JBWKEHMs Tella, CHJIbl TPEHUs CKOJBXEHHS OT Beca Teja, KadecTBa
00pabOTKM TMOBEPXHOCTEM TEeJI ¢ HE3aBUCUMOCTH CHJIBI TPEHHUS OT TUIOIIAJH
CONPUKOCHOBEHMSI TEJ, CHJIbl YOPYrOCTH OT YAJIMHEHHUS NPYKUHBI, BbITAJIKUBAIOIIECH
CWJIBI OT 00BEMA NMOTrPYKEHHOM YaCTH Tejla U OT MJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT IIyOWHbI, Ha KOTOPYIO MOTPYXKEHO TeJO, YCIOBHN IUIaBaHUs Te,
YCIOBUIM paBHOBECHs pblyara W OJOKOB), y4acTBOBaTh B IUIAHMPOBAHHH Y4eOHOTO
UCCIJIEIOBaHUs, COOMPATh YCTAaHOBKY W BBINOJIHATh U3MEPEHUS, CIENys MPEII0KEHHOMY
1aHy, (UKCHPOBAaTh PE3YJbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3UYECKHX BEIMYMH B
BUJIE TpPEUIOKEHHBIX TaOMMI M TrpapuKoB, JAeiaTb BBIBOJABI 10 pe3yibTaTaM
UCCIIEZIOBaHMUS,

- IPOBOJIUTh KOCBCHHBIC M3MEPEHUs (PU3NYECKUX BETUYUH (IUIOTHOCThH BEIIECTBA YKHIKOCTH
1 TBEPAOIO TeNa, CUila TPEHUsS! CKOJIbKEHUS, JaBJIEHUE BO3/yXa, BHITAIKUBAIOLIAS CHUIIA,
JEHCTBYIOMIAs HAa TOTPYKEHHOE B JKUIKOCTH TENO, KOI(QOUIIMEHT TOJIE3HOTO IEHCTBHS
NOPOCTBIX MEXaHU3MOB), CIIEAyS TPEIIOKEHHONH WHCTPYKIIMU: TPU  BBITOJIHECHUN
U3MepeHuil coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIUMCIISATH 3HAUEHUE MCKOMOM
BEJIMYUHBI,

- coOroIaTh MpaBwiIa TEXHUKH O€30MAaCHOCTH MPH paboTe ¢ 1abopaTopHBIM 000y IOBaHUEM;

- yKa3bIBaTh NMPUHIUIBI IEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BEChI, TEPMOMETD,
JTUHAMOMETP, COOOLIAIOIINECs COCY/Ibl, OapOMETp, pblyar, MOJABWKHBIA U HEIOABHKHBIN
0JIOK, HAKJIOHHAs! TIOCKOCTb;

- XapaKTepu30BaTh MPUHLUIIBI JCHCTBHS W3YUYEHHBIX IPUOOPOB U TEXHUYECKHX YCTPOMCTB C
OMoOpod Ha HX omnHcaHus (B TOM 4YHCIE. MOJIIMITHUKH, YCTPOMCTBO BOIOIPOBOJA,
TUJPABIMYCCKUI TIpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOH HAcoC, apeoMeTp),
UCTIOJB3ysl 3HAHUS O CBOWCTBaX (DM3MYECKHX SIBICHHH M HEOOXOAWMBIC (PU3UYECKUE
3aKOHBI M 3aKOHOMEPHOCTH;

- IPUBOJUTHL  mpuMepbl  (HaxoAuTh HMHQOPMALKMIO O MpPUMEpax) HPAKTHYSCKOTO
UCIIOJIb30BaHUS (U3MYECKUX 3HAHUW B TOBCEIHEBHOM JKM3HM i oOecnedeHus
0e30MmacHOCTH Npu OOpalleHuH ¢ MNpudopaMM M TEXHUYECKHMMH YCTPONCTBaMHU,
COXpAaHEHHUS 3JI0POBbsl U COOJIIOJCHHUSI HOPM DKOJIOTUYECKOTO MOBEACHUS B OKpPYKaIOLIeH
cpene;



- OCYIIECTBJIATh OTOOpP UCTOYHUKOB MH(popManuu B IHTepHETE B COOTBETCTBUHU C 3aJlaHHBIM
ITIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUU U MYTEM CPAaBHEHUS Pa3JIMYHBIX
MCTOYHUKOB BBIJENIATh MHQOpPMAIHIO, KOTOpasl SBJSETCS MPOTUBOPEUMBOM HIIM MOXKET
OBITh HETOCTOBEPHOI;

- ICII0JIb30BAaTh IPU BBIMNOJHEHUH YYEOHBIX 3aJaHUl HAy4YHO--TIOMYJSIPHYIO JIUTEpaTypy
(du3nyecKoro cojaep:KaHus, CIpaBOYHbIE MaTepuasbl, pecypchl cetu MHTepHeT, BIaaeTh
npuéMamMi KOHCIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHGOpMALMU U3  OJIHOM
3HAKOBOM CHUCTEMBI B APYTYIO;

- CO3/1aBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIE M YCTHBIE COOOIIEHHWS Ha OCHOBE 2-3
HMCTOYHUKOB MHpOpManuM (U3HUECKOTO COAEpKAaHMs, B TOM 4YHUCIIE IMyOJMYHO JeNaTh
KpaTKue COOOILEHHUsI O pe3yjbTaTaX MPOEKTOB WM Y4e€OHBIX MCCIEAOBAHMUN, MPHU 3TOM
IrPaMOTHO  HCIIOJIb30BAaTh  W3YYEHHbIM MOHATHMHBIA  ammapar Kypca  (QU3UKH,
CONPOBOXIATh BBICTYIUICHUE IIPE3CHTALINEH;

- [IPY BBINOJIHEHUHM Y4YEOHBIX IPOEKTOB M HCCIEAOBAHUN pacHpeaeisTh OOS3aHHOCTH B
IpylnIne B COOTBETCTBHM C MOCTABJICHHBIMU 3aJa4aMH, CICAUTH 3a BBIIIOJIHEHUEM ILIAHA
NEeUCTBUM, aJeKBAaTHO OIIEHMBAThb COOCTBEHHBIM BKJAJ B JESITEIbHOCTb T'PYIIIHI,
BBICTPauBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHHUE OKPYKAOIIHX.

K xoHmy oOydenuss B 8 kiacce mpeIMETHBIE pe3yibTaThl HAa 0Aa30BOM YPOBHE JIOJDKHBI

oTpaxarb c(HOPMUPOBAHHOCTH Y OOYUaAIOLINXCS YMEHUI:

- ACTIOJIb30BaTh IIOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHUSI BELIECTBa, KPUCTAINIMYECKHME M aMopgHbIE Tena,
HACBIIICHHBI ¥ HEHACBIIIECHHBIN I1ap, BJIAXKHOCTh BO3/1YyXd, TEMIIEpaTypa, BHYTPEHHS
SHEprus, TEIUIOBOM JBHUIaTellb, JJIEMEHTAPHBIA SJIEKTPUUYECKUN 3apsll, SJIEKTPUUYECKOE
I10J1€, IPOBOIHUKHU U AUDIIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE TIOJIE;

- paznuyarh sIBICHUS (TEIJIOBOE paCHIMpeHHE W CXKaThe, TeIulonepeaaya, TeIioBoe
paBHOBeECHE, CMAaYMBaHUE, KAlIMJULIPHBIE SBJICHMS, UCITAPEHUE, KOHJICHCALlNs], TUIABJICHHE,
KpucTaJutM3alys (OTBEpJACBaHWE), KHUIICHUE, TerUonepenadya (TEIIONpPOBOIHOCTS,
KOHBEKIIMS, M3JIy4CHUE), OJJICKTPU3AIMs TeJ, B3aUMOJCHCTBHE 3apsioB, JACHCTBHS
ANEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKaHHE, B3aUMOJCWCTBHE MArHWTOB, ICHCTBHE
MarHUTHOTO TIOJIS Ha TPOBOJHHUK C TOKOM, DJICKTPOMArHUTHAsI WHIYKIKS) MO ONMUCAHUIO
UX XapaKTEpHBIX CBOMCTB U Ha OCHOBE OMbBITOB, JEMOHCTPUPYIOLIUX JaHHOE (PU3MUYECKOE
SIBJICHUE;

- pacro3HaBaTh MPOSIBICHUE N3YYCHHBIX (PU3NYECKUX SBICHUN B OKPY)KAIOUIEM MHUpPE, B TOM
yycie (U3NYECKUE SIBICHUSI B MPUPOJE. MOBEPXHOCTHOE HATHKEHUE U KalUJUISIPHBIE
SBJICHUSI B IPUPOJIE, KPUCTAIUIBI B NpUpoAe, nznyuenue CoiHIa, 3aMep3aHue BOJAOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, DJIEKTPUUYECKHUE SIBICHUS B
atMocdepe, 9NIEKTPUYECTBO JKUBBIX OPraHW3MOB, MarHMTHOE TMoyie 3emud, apeid
IIOJIFOCOB, POJIb MAarHUTHOTO MOJIA Ul KU3HU Ha 3eMJle, MOJISIPHOE CUSHUE, IPU ITOM
NIEPEBOJIUTh MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIIEISATH CYIIECTBEHHbIE CBOMCTBa
(mpu3HaKu) GU3MUIECKUX SIBICHHIA;

- OIIMCHIBATh M3YyUYCHHBIE CBOWCTBA TeJl U (U3MYECKHE SIBJICHHS, UCHOJIB3Ys (pusmueckue
BEJIMYMHBI  (TemIiepaTypa, BHYTPEHHSISI OSHEPrHs, KOJMYECTBO TEIUIOTHI, YICIbHAs
TEIJIOEMKOCTh ~ BEIIECTBA, yJA€IbHAas TEIUIOTa IUIABJICHHs, YACJIbHAas  TEILIOTa
napooOpazoBaHusl, yAEIbHAS TEIJIOTAa CrOPAHMS TOIUIMBA, KOA(P(HUIMEHT MOJIE3HOTO
JICUCTBHs TEIUIOBOM MAlIMHBI, OTHOCHUTENIBHAS BIIAJKHOCTb BO31yXa, JJIEKTPHUYECKUI



3apsj, CUia TOKa, DJIEKTPUYECKOE HANPSDKEHUE, CONMPOTUBICHHUE IIPOBOJHUKA, YAEIbHOE
COMPOTHUBIICHUE BEIIECTBA, PadOTa U MOIIHOCTh JJIEKTPUYECKOTO TOKa), TPH ONHCAHUU
MIPABWJIbHO TPAKTOBaTh (M3UUYECKUN CMBICH HCIOJIb3YyEMbIX BEIMYMH, OO03HAYEHUS U
€AMHULBI  (U3MYECKHUX BEJIIMYMH, HaXOAUTh (OPMYIbI, CBS3BIBAIOIINE JAHHYIO
(GU3MYECKyI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTh TpaduKd H3YUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJTUYUH;

- XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOLIECCHI, UCIOIb3ys OCHOBHBIE
MOJIOKEHUSI  MOJIEKYJIIPHO--KUHETHYECKOM TEOpUU CTPOCHMSI BEUIECTBA, IPHHIIMII
CYIEpIIO3UIMHY ToJIeil (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma
JUIA ydacTka 1enu, 3akoH J[xoyns—JIeHia, 3aKkoH COXpaHEHUs SHEPTUH, IIPU STOM J1aBaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIIMCBIBATh €0 MaTEMaTHUECKOE BhIPAKEHUE;

- 00BACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TEIN, B TOM YUCJIE U B KOHTEKCTE CUTyalUi
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISATh IPUYUHHO-CIIEICTBEHHBIE CBS3H,
CTPOHTH OOBsICHEHHE U3 1—2 JOTHYECKUX IIaroB ¢ ONMopoil Ha 1-2 M3y4eHHBIX CBOMCTBA
(bu3nuecKuX ABJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

- pemarth pacu€THbIC 33/1a4H B 2—3 IEHCTBUSI, HCIIOIB3Ys 3aKOHBI U ()OPMYIIBI, CBSI3BIBAIOIINE
¢u3nyecKkue BEIMYMHBI. HAa OCHOBE aHalM3a YCIIOBUS 3a/a4d 3allMChIBaTh KpaTKoOe
YCJIOBUE, BBISBJIATh HENOCTATOK JAHHBIX Ul pEIIeHUs 3aJa4yd, BbIOMpaTh 3aKOHBI U
dbopMyinbl, HeoOXoauMBble Uid €€ pellieHus, MPOBOAUTh pacuy€Tbl U CpPaBHUBATH
MOJIy4€HHOE 3HaueHue (PU3NYECKOI BETMYMHBI C U3BECTHBIMU JAHHBIMU;

- pacro3HaBaTh MPOOJEMBbl, KOTOPbIE MOXKHO PEHIUTH MPU MOMOUIM (PU3HUECKUX METOJIOB,
UCIIOJIb3YSl ONMUCAaHUE HCCIIEJOBaHUS, BBIACIATH IMPOBEpSIiEMOE MPEANOJIOKEHHE,
OLICHHMBATh MPaBUIIBHOCTH MOPSIJIKA IPOBEIEHUS UCCIIEIOBAHMSI, JIEaTh BHIBOJIBI,

- IPOBOJAUTH OMBITHI MO HAOMIOJEHHUIO (PU3MUECKUX SIBICHUM WM (PU3MYECKUX CBOMCTB TN
(KanwIIsSipHbIE SBJICHMS], 3aBUCUMOCTD JIaBJIEHUS BO3JyXa OT €ro o0béma, TeMrepaTypsl,
CKOPOCTH TpOIIECCa OCThIBAHMUSA U HArpeBaHMs MPU H3IYYEHHM OT LIBETa H3JIydarouleu
(OTJIONIAOIIEH) TOBEPXHOCTH, CKOPOCTh UCIIAPEHHSI BOIBI OT TEMIIEPATYPhI KHUKOCTH H
wionaan €€ IOBEPXHOCTH, JJIEKTPU3ALMsS TeJl M B3aUMOJCHCTBHE AIIEKTPUUYECKUX
3apsA70B, B3aUMOJEHCTBUE IOCTOSHHBIX MAarHUTOB, BU3YyaJlM3allMsl MarHUTHBIX MOJEH
MIOCTOSIHHBIX MAarHUTOB, JAEMCTBHS MarHUTHOTO IOJISI HA NMPOBOJHUK C TOKOM, CBOMCTBa
JNIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJIBUIATENS TOCTOSIHHOTO TOKa): (opMyrupoBarh
IIPOBEpsiEMbIE MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PYAOBAHHUS,
OTIMCBHIBATDH XOJ OTIBITAa U (POPMYIIMPOBATH BHIBOJIBI;

- BBIIIOJIHATD MPSIMbIE U3MEPEHUS] TEMIIEPATypbhl, OTHOCUTEILHOM BJIaXKHOCTHU BO3yXa, CHUJIBI
TOKA, HANPSDKEHUS C MCIOJIH30BAHUEM aHAIOTOBBIX NMPHOOPOB M JATYMKOB (PU3MUECKUX
BEJIMYMH, CpPaBHHUBATH pE3ylIbTaThl HM3MEPEHHH C Y4YETOM 33JaHHOW aOCOIIOTHOMN
MOTPEIIHOCTH;

- IPOBOJIUTHh HCCIIEIOBAHUE 3aBUCHMOCTH OJHOW (DM3WYECKOW BEIUYMHBI OT JPYro C
UCIIOJIb30BAHUEM TPSMBIX U3MEPEHHI (3aBUCHMOCTh COMPOTHUBIICHUS MIPOBOIHUKA OT €ro
JUIMHBI, IUIOIIAAM TIONEPEYHOrO0 CEYEHUsI U YJCJIBHOIO CONPOTHUBIICHUS BEIIECTBA
IIPOBOJHMKA, CHJIBI TOKA, MAYLIEro 4epe3 MPOBOJHUK, OT HaNpsSKEHUs Ha MPOBOJHUKE,
UCCIICIOBAaHUE IIOCIIEAOBATENPHOIO W AapajlIebHOTO COEAWHEHHMH IPOBOJIHHKOB):
IUIAHUPOBATh HCCIEN0BaHUE, COOMPATh YCTAHOBKY M BBIIOJIHATH WM3MEpPEHUs, CIEAys
IIPEIOKEHHOMY IIJIaHy, (UKCHPOBAaTh PE3yJabTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHJIE
TabauI U TpauKOB, AETATh BBHIBOJBI 0 PE3yJIbTaTaM HCCIIEIOBAHHMSA;



- IPOBOJIUTh KOCBEHHBIC M3MEpeHUs: (Gu3nueckux BeauuuH (yAenbHas TeII0EMKOCTb
BEIIIECTBA, COMPOTHBIICHHE MPOBOTHKMKA, PabOTa U MOIIHOCTH DJICKTPHUYECKOTO TOKA):
IUIAHUPOBAaTh ~ M3MEPEHMs], COOMpaTh AKCIEPUMEHTAJIbHYIO  YCTaHOBKY, Cleays
MPEI0KEHHOW HHCTPYKLUH, ¥ BBIYUCIIATH 3HAUEHUE BEJTNYHUHBI,

- cOOI0IaTh NMpaBUjla TEXHUKH 0€30MacHOCTH pH padoTe ¢ 1ab0paTOpHBIM 000PYI0BaHHUEM;

- XapaKTepU30BaTh MPUHILMUIIBI IEHCTBUS U3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB C
OMOpOM Ha WX omnucaHus (B TOM YHCIIE. CUCTEMa OTOIUICHHS JOMOB, THIPOMETP, apoBas
TypOuHa, ammnepMerp, BOJIbTMETD, CUETUHK AIIEKTPUUECKOM SHEpruy,
ANIEKTPOOCBETUTEIIbHBIC MPUOOPBI, HArPEBATENbHBIC 3JICKTPONPUOOPHI  (IPUMEpBHI),
AIIEKTPUYECKHE MPEAOXPAHUTENN, HIIEKTPOMArHUT, DSJEKTPOJABUTATENb MOCTOSHHOIO
TOKA), HCIOJIb3ys 3HAHUS O CBOWCTBAX (U3MUCCKUX SBJICHHA H HEOOXOIMMbIC
¢buznyeckue 3aKOHOMEPHOCTH;

- pacro3HaBaTh NPOCTbIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTENbHbIE MPUOOPHI 110 CXEMaM U
CXeMaTHYHBIM PUCYHKaM (KHIKOCTHBI TEPMOMETp, TEPMOC, TMICUXPOMETpP, THTPOMETP,
JIBUTaTelb BHYTPEHHErO CropaHus, 3JEKTPOCKOI, pEOCTaT), COCTABISATh CXEMbI
AIIEKTPUYECKUX IIETIeH C MOCIeI0BaTEeNIbHBIM U MapaJlIeNIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziuyasi ycIoBHbIE 0003HAYEHMSI JIEMEHTOB IEKTPUUYECKUX e,

- IPUBOJUTHL  mpuMepbl  (HaxoAuTh HMHQOPMALMIO O  MpUMEPax) MHPAKTHYSCKOTO
UCIOJIb30BaHUs (U3MYECKUX 3HAHUW B TIOBCEIHEBHOM JKM3HM i1 oOecnedeHus
0e30MacHOCTH Npu OOpalleHuH ¢ MNpudopaMM M TEXHUYECKHMMH YCTPONCTBaMHU,
COXpPaHEHUs 3/J0POBbS U COOIIOACHNUS HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKpYXKaroUei
cpene;

- OCYIIECTBJIATh MOUCK MH(pOpMaluu (QU3NYecKoro cojiepxaHusi B MHTepHeTe, Ha OCHOBE
UMEIOLIUXCA 3HAaHUW M IyTEM CpPaBHEHUS JIOMOJIHUTENIBHBIX HCTOYHUKOB BBIIEIATH
nH(pOpPMAaLIHIO, KOTOpas SIBISETCS MPOTUBOPEUHUBOI MIIM MOKET ObITh HEJOCTOBEPHOM;

- ICII0JIb30BAaTh IPU BBIMNOJHEHUHM YYE€OHBIX 3aJlaHUi HAy4yHO--TIOMYJSIPHYIO JIUTEpaTypy
(U3NIECKOTO CONEpKaHMs, CIIPABOYHBIE MaTepHalbl, pecypchl ceT VHTepHeT, BIajeTh
npuéMamMu KOHCIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHusi HHPOpMALMM W3  OJIHOM
3HAKOBOM CUCTEMBI B APYTYIO;

- CO3/1aBaTh COOCTBEHHBIC THMCHMEHHBIE M KpaTKWe YCTHBIE COOOmmIeHus, 00001mas
MH(OPMALIMIO U3 HECKOJIBKMX HCTOYHMKOB (PU3MUECKOTO COJEp’KaHus, B TOM 4YHUCIIE
NyOJIMYHO MPECTABIATH PE3yJIbTaThl MPOEKTHON UITU UCCIIE0BATENbCKON JESTENbHOCTH,
IPU 3TOM TPaMOTHO HCIIOJIb30BaTh M3YYCHHBIN TMOHATHWHBIA ammapar Kypca (HU3WKH,
COIPOBOXKATh BBHICTYIUICHUE MTPE3ECHTAIUEH;

-TIPM  BBHIMIOJIHEHUM YYEOHBIX NPOEKTOB M HCCIEAOBAHMHA (PHU3MUECKUX TPOIECCOB
pacnpenensaTe 005S3aHHOCTH B IpPYNIE B COOTBETCTBMM C IIOCTaBJICHHBIMU 3a/JayaMi,
CJIETUTH 32 BBIIIOJIHEHUEM IUIaHa JIEHCTBUI U KOPPEKTUPOBATDH €r0, aIEKBaTHO OLICHUBATH
COOCTBEHHBIM BKJIAaJ B JESITEIbHOCTb TIPYMINbl, BHICTPAaUBATh KOMMYHUKATHBHOE
B3aUMO/JICHCTBUE, MPOSIBIISASI TOTOBHOCTH pa3peliaTh KOH(PIUKTHI.

K xoHmy oOyuenuss B 9 Kiacce MpeIMETHBIE pe3yibTaThl HAa 0a30BOM YPOBHE JIOJDKHBI

oTpaxarb c(HOPMHUPOBAHHOCTH Y O0YUaAIOLINXCS YMEHHI:

- ICIIOJIb30BAaTh  MOHATHS. CHUCTeMa OTcuéTa, MarepuajibHas TOYKa, TPAEKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHUYECKOrO JBIOKeHMs, nedopmanus (ynpyras, IUIacCTHYECKas),
TpPEHHE, HUEHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTb U MEPETPY3KH, LIEHTP TAKECTH,
abCOIOTHO TBEPOE TENO, LIEHTP TSKECTH TBEPAOrO Teja, paBHOBECHE, MEXaHUYECKUE



KoJ1e0aHusl ¥ BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, FJIEKTPOMArHUTHbIE BOJIHBI, IIKaIa
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIBbHO30PKOCTh, CHEKTPbl UCIYCKAHUS
U TIOTJIONIeHMS], albda-, 6eTa- 1 raMMa-U3Iy4eHus, U30TOIbI, siAepHasi SHEPTeTUKA,;

- paznuyath sBJCHUS (paBHOMEPHOE M HEPAaBHOMEPHOE TMPSMOJIMHEHHOE JIBIIKCHUE,
PaBHOYCKOPEHHOE MPSAMOJMHEHHOE ABIKEHUE, CBOOOIHOE MaJeHHE Tell, paBHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOIEUCTBUE TeJl, PEAKTUBHOE JBUKEHUE, KOJIebaTeIbHOe
ABIWKeHUE (3aTyXaollue W BhIHYXICHHbIC KOJICOaHMUs), PE30HAHC, BOJHOBOE JBHIKCHUE,
OTpakeHHE 3BYyKa, MPSMOJIMHENHOE PaCPOCTPaHEHNE, OTPAKEHHE U MPETOMIICHHE CBETA,
[IOJIHOE BHYTPEHHEE OTpPa)KEHHUE CBETA, pa3jioKeHUE Oeloro CBeTa B CHEKTP U CIOKEHHE
CHEKTpaJbHBIX  I[BETOB,  JUCIEpPCUS  CBETa, €CTECTBEHHas  PaJUOAKTHUBHOCTb,
BO3HMKHOBEHHE JIMHEHYATOrO CHEKTpa H3JIyYCHHUS) IO ONUCAHUIO HX XapaKTEePHBIX
CBOICTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBJICHUE;

- Pacro3HaBaTh MPOSBICHHE U3YUYCHHBIX (PU3MYECKUX SIBICHUN B OKpYXarouieM Mupe (B ToM
yucie (U3NYECKUe SBJIEHUS B MPUPOJE. NPUIMBBL M OTJIMBBI, ABH)KCHHE IUIAHET
ConHeyHOW CUCTEMBI, PEAKTHUBHOE ABUIKEHHE KHMBBIX OPraHU3MOB, BOCHPUSTHE 3BYKOB
KUBOTHBIMH, 3E€MIIETPSICEHHME, CEHCMHUYECKHWe BOJHBI, I[yHAaMH, 3X0, IBeTa TeJ,
ONTUYECKHWE  SBJIEHUS B  NpUpojie, OHOJIOrMYEecKoe  JIEHCTBHME  BHUIUMOTIO,
yIbTPa(hHOIETOBOTO U PEHTTEHOBCKOTO M3JIYYCHUM, €CTECTBCHHBINA PaIMOaKTUBHBINA (OH,
KOCMUYECKHE JIyud, paJMOAaKTUBHOE W3JIy4YeHHE NPUPOJHBIX MHUHEpPAJIOB, JAEHUCTBUE
pPaIMOAKTHBHBIX HW3JIYYCHHH Ha OpraHu3M 4YelioOBeKa), MpU OSTOM IEPEBOIUTH
NPaKTHYECKYIO 3a/lauy B YYeOHYI, BBIJICNATH CYIIECTBCHHBIC CBOWCTBA (MPH3HAKH)
(bu3HYECKUX ABJICHUH;

- OIIMCHIBATh M3yUYCHHBIE CBOWCTBA TeNl U (U3MYECKHE SIBICHHS, UCHOJIB3Ys (pusmdeckue
BEJIMYMHBI (CpeNHsIsl ¥ MIHOBEHHAsh CKOPOCTh Tella NPU HEPAaBHOMEPHOM JIBU)KCHHHU,
YCKOpEHHE, MepeMelleHue, MyTh, YII0Basi CKOPOCTh, CHUjla TPEHUs, CUjla YIPYrocTH, cuia
TSKECTH, YCKOpPEHHE CBOOOJHOrO MaJEHHUs, BEC Teja, UMITYJbC Teja, UMITYJIbC CHJIBI,
MexaHuyeckass paboTa M MOIIHOCTb, MOTEHIMAIbHAS JHEPIrusl Teja, MOAHITOrO Haj
MIOBEPXHOCTHIO 3€MJIM, MOTEHLHUAJIbHAsl DSHEPrusi CHKaToHd MNPYKUHBI, KUHETHYECKas
SHEprusl, MOoJHAs MEXaHWYecKas SHEeprus, Nepuoj M 4acrtoTa KoyeOaHWi, IJIMHA BOJIHBI,
I'POMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTeIb MPEIOMIICHHS CPE/IbI), TPU
OTMCAaHUM TPABWIBHO TPAKTOBaTh (PH3MYECKUII CMBICI HCIIONB3YeMbIX BEJIHYHWH,
0003HaUeHUs] M €AUHULBI (PU3UYECKUX BEJIMYUH, HAXOAUTH (POPMYJbI, CBSI3bIBAIOIINE
JAHHYIO (U3NYECKYIO BEIIMYUHY C APYTUMH BEIMYMHAMH, CTPOUTH IpauKu M3ydeHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUYUNH;

- XapaKTepU30BaTh CBOMCTBAa Tel, (PU3MUECKUE SBJICHUS W TPOLECCHI, HCMOIb3ys 3aKOH
COXpPAHEHMsI DHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHLMUII CYNEPHO3ULIUU CHUJ,
IPUHIMUI OTHOCUTENbHOCTH ['amuies:, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJbCA,
3aKOHBI OTPAXKEHUSI U MPETOMJICHHUS CBETA, 3aKOHBI COXPAaHEHUs 3apsJ0BOr0 U MacCCOBOIO
YHCeN MPHU SICPHBIX PEAKLHUAX, TP STOM JIaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3allUChIBAaTh €T0 MATEMATUYECKOE BbIPAXKEHHUE;

- 00BACHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE CUTyalUi
[IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh NPUYUHHO--CIIEJCTBEHHbIE CBS3H,
CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX IIaroB C OMOpPOH Ha 2—3 M3YyYCHHBIX CBOMCTBA
(bu3nuecKuXx ABJICHUH, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE];



- pemiath pacu€THble 3amaudl (OMHUpArONIMecs Ha CHCTEMY M3 2—3 ypaBHEHHH), HCIOJb3YsS
3aKOHBI U (POPMYJIBI, CBSI3bIBAONINE (PU3NICCKUE BEIMYMHBI. HA OCHOBE aHAIHM3a YCIOBUS
3aJaud 3alUCHIBaTh KPAaTKOE YCIOBUE, BBIABIATH HENOCTAIOMIME WM HW30BITOUHBIC
TaHHBIC, BBIOMpATh 3aKOHBI W (OPMYINBI, HEOOXOIWUMBIC [UISI PEIICHHUs, MPOBOIHTH
pacy€Thl M OI[CHUBAThH PEATUCTHYHOCTH IMOJTYYCHHOTO 3HAUCHUS (PH3UUECKON BEITMIHMHEI,

- pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO DPEHIUTh MPU MOMOIIH (DU3HUYECKHX METOOB,
UCTIONB3Yysl  OTHCAHWE HCCIENOBAHMS, BBIACIATH MPOBEPSIEMOE IPEAIOJIOKEHHE,
OIICHUBATh MPAaBHJIBHOCTh TMOPSAKA TPOBEJCHUS WCCIEIOBAaHMS, JENaTh BBIBOIHI,
MHTEPIPETUPOBATH PE3YIIbTATHl HAOIIOIEHUH U OTIBITOB,;

- IPOBOJIUTH OTIBITHI MO HAONIONEHHUIO (PM3WYECKUX SBICHUH WM (PU3MUYECKHX CBOMCTB Tell
(m3ydyenue BTOpoOro 3akoHa HpIOTOHA, 3aKOHa COXpPAaHEHUS DHEPTUH, 3aBHCUMOCTH
nepruosia KoieOaHuid MPYKUHHOTO MasiTHUKAa OT MAacChl Ipy3a M KECTKOCTH NPYKHHBI U
HE3aBUCUMOCTh OT AMIUIUTYIBI MaJIbIX KOJIEOaHWMU, MPSIMOJHMHEHHOE paclpoCTpaHeHHE
CBETa, pasJIoKeHHEe OEJOro CBeTa B CIIEKTp, U3yYCHHE CBOWCTB M300paKECHUS B ITIOCKOM
3epKajie M CBOMCTB HM300pakKeHUs mpeaMera B COOMparomieil JuH3E, HaOMIOACHHE
CIUIOIIHBIX M JIMHEHYAThIX CHCKTPOB M3JIYUCHHUS): CAMOCTOSTEIILHO COOMpPATh YCTAHOBKY
u3 W30BITOYHOTO Habopa 0OOpYyHOBaHWS, ONHCHIBATH XOJ OMBITA M €r0 PEe3yNIbTaThl,
(dhopmyIupOBaTh BHIBOJIHI;

- IPOBOJIUTH TIPH HEOOXOJAUMOCTH CEPHUIO0 MPSIMBIX U3MEPEHHMA, OTIpeIeiIsis CpeHee 3HaYCHNE
u3MepseMoit BenuunHbl ((POKYCHOE pacCTOsIHHE COOHWpAroIiel JHMH3BI), 000CHOBBIBATH
BBIOOD criocoba u3MepeHus (M3MEPUTEIHLHOTO PUOopa);

- IPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTEH (PU3MUECKUX BEIMYHH C UCTIOJIH30BAHNEM TPSIMBIX
U3MepeHui (3aBUCHMOCTh IMyTH OT BPEMEHH INPH PABHOYCKOPEHHOM JIBMKECHHU 0e3
HAYaIbHON CKOPOCTH, MEPHOa KoJIeOaHN MaTEeMaTHUECKOTO MAasTHUKA OT JUIMHBI HUTH,
3aBHCUMOCTH yIJla OTPAXCHHUSI CBETa OT yIJIa MAJACHUS W YIja TPEIOMIICHUS OT yria
NaJeHUs). ITUIAHUPOBATh  KCCIIENOBAHUE, CAMOCTOSITEIBHO COOMpaTh  YCTaHOBKY,
(bUKCHUpOBaTh PE3yAbTATHl TOJYYEHHOW 3aBUCHMOCTH (DU3MUECKUX BEIMYMH B BHIE
TaOIHI ¥ TPapUKOB, AETATh BEIBOBI IO PE3yJbTaTaM MCCIIETOBAHHMS;

- IPOBOJIUTh KOCBCHHBIC U3MEPEHUS (PM3MYCCKUX BEIUYUH (CpPEIHSsE CKOPOCTh U YCKOPEHUE
TeJa TMPH PaBHOYCKOPEHHOM JIBIDKEHHH, YCKOpEHHE CBOOOIHOTO TaJeHHs], KECTKOCThH
NPYXUHBI, KO3(p(PUIIMEHT TpEeHUs CKOJIBKEHHWS, MEXaHWdyeckas paboTa W MOIIHOCTS,
YacTOTa U MEPHO KOJIeOaHUH MaTEeMaTHIECKOTO M TPYKUHHOTO MasTHHUKOB, ONTHYECKAs
cuia coOuparoleil JMH3bI, paTuOaKTHBHBIM ()OH): IUIAHUPOBATh U3MEPCHHS, COOUPATH
OKCTICPUMEHTAIBHYIO YCTAaHOBKY M BBINOJHATH H3MEPEHUs, CIEAYs TPeaI0KEHHOH
WHCTPYKIINHY, BEIYUCIISTh 3HAUCHHE BEJTMYMHBI ¥ aHAIM3UPOBATH TTOTyd€HHBIE PE3YJIbTaThI
C Y4€TOM 3aJJaHHOM NOTPEIIHOCTH U3MEPEHHUI;

- coOroIaTh MpaBMiIa TEXHUKH OE30MAaCHOCTH MPpH paboTe ¢ 1abopaTopHBIM 000y IOBaHUEM;
- pa3U4aTh OCHOBHBIC MPU3HAKH M3YyYCHHBIX (PU3UYECKUX MOJENEH: MaTephajabHas TOUKa,
a0COJIOTHO TBEPIOE TEJO, TOYCYHBIH MCTOYHHMK CBETA, JIy4, TOHKAs JIMH3A, IJIaHEeTapHas
MOJIeJTb aTOMA, HyKJIOHHAsI MOJIENTb aTOMHOTO SI/Ipa;

- XapaKTepu30BaTh MPUHLUIBI JCHCTBHUS W3YUYECHHBIX IPUOOPOB U TEXHUYECKHX YCTPOMCTB C
OIOPOH Ha WX ONMHUCAHUS (B TOM YHCIIC. CIIUJOMETP, JATYMKU TOJIOKCHHUS, PACCTOSHHS U
YCKOPEHHUsI, PaKeTa, 3XOJOT, OYKH, MEpHUcKom, (oToammapaT, ONTUYECKHE CBETOBOJBI,
CIIEKTPOCKOIl, JI03UMETp, Kamepa BuibcoHa), HCHOJB3YysS 3HAHUS O CBOWCTBAx
(bu3nYeCKuX SABICHUH U HEOOXOJMMbIE (PH3UIECKUE 3aKOHOMEPHOCTH;



- ICMIOJIb30BAaTh CXEMbl M CXEMAaTUYHBbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX TIPOLECCOB MPH PELIEHUH Yy4eOHO--
MPAKTUYECKUX 3a]a4, ONTHYECKHE CXEMbl Ul MOCTPOCHHS] M300paXEHUH B IJIOCKOM
3epKajie ¥ coOMparoie JINH3e;

- IPUBOJIUTHL  mpuMepbl  (HaxoauTh HMHOOPMAIMIO O  MpHUMEpax) MPaAKTHYECKOTO
UCIOJIb30BaHUs (U3MYECKUX 3HAHUM B TIOBCEIHEBHON JKM3HM i1 oOOecnedeHus
0e30mMacHOCTH Tpu OOpalleHuH ¢ MnpudopaMH M TEXHUYECKHMMH YCTPONCTBaMHU,
COXpPaHEHUs 3JJ0POBbS U COOIIOACHNUS HOPM 3KOJIOTHYECKOTO MOBEACHHUS B OKpY Karouei
cpene;

- OCYIIECTBIATh MOUCK uHpopManuu  (usuueckoro coxepxkanuss B  HTepHere,
CaMOCTOSITEJIBHO  (OPMYJIHPYSl TOUCKOBBIM 3ampoc, HaXOAUTh IYTU ONpEeSICHUs
JOCTOBEPHOCTH IMOJYyYEHHOW MHGPOpMAIMM Ha OCHOBE MMEIOIIMXCS 3HAaHUU U
JIOTIOJIHUTENbHBIX UCTOUHUKOB;

- ICII0JIb30BAaTh IPU BBIMNOJHEHUH YYE€OHBIX 3aJlaHUl HAydyHO--TIOMYJISIPHYIO JIUTEpaTypy
(bu3nyecKoro cojiep:KaHus, CIpaBOUYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BIaaeTh
npuéMamMi KOHCIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHusi HHPOpMALMKM U3  OJIHOM
3HAKOBOM CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHMSI Ha OCHOBE MH(POPMAIUH U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOT0 COJAEPKaHUsI, MyOJIUYHO PEJICTABISATh PE3yIbTaThl
MIPOEKTHOM WJIM UCCIIEIOBATEIBCKOM I€ATENbHOCTH, IIPU 3TOM I'PaMOTHO HUCIIOJIb30BATh N3Y4EHHBII
MOHATUIHBIN anmnapaT U3y4yaemMoro pasjena (U3MKu U COMPOBOXK/IATh BBICTYIICHUE TIPEe3eHTalMeN
¢ y4€TOM OCOOEHHOCTEH ayIMTOPUN CBEPCTHUKOB
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No HaumeHoBaHHe pa3e/0B U TeM K I (uudposbie)
n/n MPOrpaMMbI Bcero 06H TPOIBHBIE pﬁaxnmec]me odpa3oBaTe/bHbIE
pa6orsl padoTsI pecypenI
Paznen 1. ®uzuka u eé posib B IO3HAHUH OKPY/KAIOLIEro MHPa
11 ®dusnka - HayKa 0 IPUPOJIE 2 butimorexa LIOK
' YK PHPOA https://m.edsoo.ru/7f416194
Bubnmorexa LIOK
12 Pu3IHECKNE BEMHIHHEI 2 ! https://m.edso00.ru/7f416194
N Bubnmuoreka [JOK
1.3 EcrecTBeHHOHAYYHBIH METO/I IO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3nen 2. llepBoHayajbHble CBEIEeHNSI 0 CTPOEHHH BEIIECTBA
2.1 CrpoeHue BemiecTBa 1 bumorexa LIOK
' P B https://m.edsoo.ru/7f416194
292 JIBm>KeHne 1 B3aMMOIEHCTBHE YaCTHI] 2 1 Bubmmorexa LIOK
' BellECTBA https://m.edsoo.ru/7f416194
Bubnuoteka [JOK
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 2 hitps://m.eds0o.ru/7f416194
Htoro no pazneny 5
Pa3nen 3. JIBM:keHHe M B3aUMOJIEiiCTBHE TeJl
Bubmuoreka [JOK
3.1 Mexanuseckoe IBIDkeHHe 3 https://m.edsoo.ru/7f416194
Bubmmoreka [JOK
3.2 Hrepuis, macca, nA0THOCTS 4 ! https://m.edsoo0.ru/7f416194
3.3 Cuna. Buapl cun 14 1 2 bubmmrorexa [JOK
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HWroro no pazneny 21
Paznen 4. JlaBiieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB
41 [Hasnenue. [lepenaua naBneHus TBEPABIMHU 3 Bubnuroteka [JOK
' TeJIaMH, JKAJIKOCTIMH U Ta3aMHu https://m.edsoo.ru/7f416194
bubmmoreka [JOK
4.2 Hlaserme xKHaKoCTH 5 https://m.edsoo.ru/7f416194
bubmmorexa [JOK
4.3 Atmoceproe nassieHue 6 https://m.edsoo.ru/7f416194
44 JlelicTBHE XUKOCTH U ra3a HA MOTPYXEHHOE 7 1 3 Bubmmorexa I[JOK
' B HUX TEJIO https://m.edso0o.ru/7f416194
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Pa3zjen 5. Pa6oTa u MOLIHOCTD. DHEprus
Bubnmorexa LIOK
51 PaGoa 1 momHoCTS 3 L https://m.edsoo.ru/7f416194
Bubmuoreka [JOK
52 Tpocteie Mexarm3Mb! 5 L https://m.edso0.ru/7f416194
bubnmoreka [JOK
53 Mexanutieckas Sueprus 4 1 L https://m.edsoo.ru/7f416194
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OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12
8 KJIACC
KoamnyecTBo yacoB DJIeKTPOHHbIE
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Bubmuroreka [JOK

12 Tennoseie nponeccet 21 5 https://m.edsoo.ru/7f4181ce
Htoro no pazaeny 28
Pa3nen 2. DiieKTpUYECKHE U MATHUTHBIE SIBJIEHUSI
21 OnekTpuuecKue 3apsabl. 3apsHKeHHBIE Tela 7 1 Bubmorexa LIOK
' U UX B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
. . bubaroreka [JOK
2.2 TToCTOSHHBIN dJIEKTPUIECKUI TOK 20 7 https://m.edsoo.ru/7f4181ce
Bbubmroreka [JOK
23 MaruuThBIC ABICHHA 6 15 https://m.edsoo.ru/7f4181ce
Bubmmoreka [JOK
24 OIIEKTPOMATHHTHAA HYKUHA 4 https://m.edsoo.ru/7f4181ce
HWtoro no pazaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 14.5
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9 KJIACC

KoJyimuecTBo 4acos DJIeKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (uudposbie)
Ne i/ —— Beero KOﬁHTpOJ‘le])le l'[pﬁa]caneclme 06paszoBaTeabHbIE
pa6oTsl pa6oTsl pecypet
Pa3nen 1. MexaHu4veckue siBJeHHS
11 MexaHndecKkoe IBHKEHUE U CIIOCOOBI €ro 10 1 bubmrorexa [JOK
' OTHCAHHS https://m.edsoo.ru/7f41a4a6
. Bbubmmroreka [JOK
12 BsanvopelicTaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
Bubmuroreka [JOK
13 3axoul coxpanenus 10 3 https://m.edsoo.ru/7f41a4a6
HUroro mo paszeny 40
Pa3zjen 2. MexaHu4ecKHe K0J1eGaHUs U BOJHBI
bubmmroreka [JOK
2.1 Mexanudeckue KoiaeOanus 7 3 https://m.edsoo.ru/7f41ada6
bubmoreka [JOK
2.2 MexaHHu4eCKHe BOJHBI. 3BYyK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pen 3. DIeKTPOMArHUTHOE MOJI€ ¥ YJTeKTPOMATHUTHBIE BOJIHBI
31 DIEKTPOMarHuTHOE MOJe U 6 2 Bubmorexa LIOK
' SIICKTPOMATHUTHBIC BOJHBI https://m.edsoo.ru/7f41a4a6
HWroro no pazaeny 6
Pa3zaen 4. CBeToBbIE IBJICHUS
Bbubmuoreka IIOK
4.1 3aKOHBI pacIPOCTPAaHEHHS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubmroreka [JOK
4.2 JIuH3bI 1 onTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 PazsoxeHue 6eoro cBera B CIEKTP 3 2 bubimorexa LIOK
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HWroro no pazneny 15
Paszpgen 5. KBaHTOBEBIC ABJICHUS
Bbubmmoteka IIOK
5.1 Hcnyckanue U noryioueHue cBeTa arToMoM 4 1 https://m.edsoo.ru/7f41a4a6
Bbubmmroreka [JOK
52 Crpoene aToMHOro AApa 6 1 https://m.edsoo.ru/7f41a4a6
Bubroreka [JOK
53 fnepunie peaxiun ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. IloBTOPUTEIHHO-0000 A0 LIHIT MOTY.JIH
6.1 [ToBTOpenue u 0600IIeHHE COAEPKAHUS 9 2 Bubmmnorexa [JOK
' Kypca ¢usuku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
HWroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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