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[TOACHUTEJIBHAA 3AIINCKA

®denepanbHas paboyas mporpamMma 1o Gu3uke s 00yJaroIIMXCs ¢ 3aIePKKON
ncuxuyeckoro passurus (nanee — 3I1IP) Ha ypoBHE OCHOBHOTO 00111€ro 00pa3oBaHus
MOJrOTOBJIEHa Ha oOcHoBe dejeparabHOrO0 TrOCYAApCTBEHHOTO 00pa30BaTEIbLHOIO
cTaHjapTa OCHOBHOTO oO1miero oopaszoBanus (IIpukaz Munnpocsemnienust Poccuu ot
31.05.2021 r. Ne 287) (mamee — PI'OC OO0OO), denepanbHOi aganTUPOBAHHOU
o0pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIIEr0 00pa3oBaHus JjIsl 00YUYaOIINXCsI C
OrpaHUYEHHBIMU BO3MOXKHOCTAMHU 370poBbs (IIpuka3z Munnpocsemenuss Poccuu ot
24 Hosa6ps 2022 r. Ne 1025), @enepanbHoil paboueit mporpaMMbl OCHOBHOTO 0OOILIEr0o
oOpa3zoBaHus Mo yuyeOHOMY mipeamery «Dusuka» (0a30BbIM ypoBeHb), KoHuenmuu
npenojaBanus yueOHoro mpenMera «®Dusmka» B 00pa30BaTeNIbHBIX OpPraHU3ALMIX
Poccuiickori  deneparuu, peanu3ylOIMX OCHOBHBIE  00IIe00pa3oBaTeIbHBIC
nporpammbl, DenepanbHOl  pabodeil mporpaMMbl  BOCHHUTAHUS, C  Y4ETOM
pacrpezieNIeHHBIX 10 KjaccaM MpOBepsieMblX TpeOOBaHUI K pe3ysbTaTaM OCBOCHHUS
denepanbHON aganTHPOBAHHON 00pa30BATEIBHON MPOTPAMMBI OCHOBHOTO OOIIEro
oOpa3oBaHUs JIs1 00YUAIOIINXCS C 33JACPHKKOM MCUXUUYECKOTO Pa3BUTHSL.

OO0mas xapakTepucTUKa y4eOHOro npeamera «@uznka»

VYuebnpii mpeamer «®Dusmka»  SABISETCA  CHCTEMOOOPA3YIOMUM TSt
€CTECTBEHHOHAYYHBIX MPEAMETOB, IOCKOIBKY (PU3MUECKHE 3aKOHBI MHPO3TAHUS
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ABIIIIOTCS.  OCHOBOM COJZEpXKaHUS KypCOB XWUMHHU, Ouonoruu, reorpadpuu
actpoHoMuu. Du3KMKa BOOPYX,AET OOYYAIOIIMXCS HAay4YHBIM METOJIOM ITO3HAHMS,
MO3BOJISIIOLIUM TMOJIy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYXKAIOIEM MHUPE.

[Ipeamer MakcuManabHO HampaBieH Ha (OpPMUpOBAHME HWHTEpeca K
OPUPOAHOMY M COIIMAIBHOMY MHPY, COBEPIICHCTBOBAHHUE [O3HABATEIbHOU
nesitenbHOocTH  oOyvaronmuxcst ¢ 3[IP 3a cuer oBIajgeHUsT MBICTUTEIBHBIMU
ornepanusMH CpaBHEHHUs, OO0OOIIEHHUs, pa3BUTHUE CIIOCOOHOCTH ApPryMEHTHPOBATH
CBOE MHEHUE, POPMHUPOBAHUE BOZMOXKHOCTEN COBMECTHOM JEATENBHOCTH.

Wzyuenne ¢usukn crnocoOCTByeT pa3BuThuio y oOydatomuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO BOOOpakeHHUs, (PYHKIMOHAIBHONM TPAaMOTHOCTH, YMEHUS
BOCIPUHUMATh U KPUTUYECKH aHAIM3UPOBATh HH(OpMAILNIO, MPEJCTABICHHYIO B
paznuyHbIX (hopmMax. 3HAUMMOCTb MPEAMETA JJI PA3BUTHUS KU3HEHHON KOMIIETEHLIUN
oOydaronuMxcslt 3aKJIOYaeTcd B  YCBOGHHHM OCHOBbl  (PU3MYECKHX  3HAHMM,
HEOOXOJUMBIX JUIsl IOBCEIHEBHOM KM3HHU; HABBIKOB 3/10pOBOTO M 0€30MacHOro st
YeJloBeKa U OKpYXaloUleil ero cpepl 00pasa *Ku3Hu; (pOpMUPOBAHUH SKOJIOTUYECKON
KYJIbTYPBI.

[TporpamMMma oTpaxaer coaep:xanue o0ydeHus npeamery «Du3nka» ¢ yueTom
0co0bIX 00pa3zoBaTeIbHbIX NOTpeOHOCTEN 0Oyuaromuxcs ¢ 3[1P. OBnanenne qaHHBIM
y4eOHBIM MPEAMETOM IPEICTABISIET ONPEAETICHHYIO TPYAHOCTh AJIs 00YYarOIIUXCs C
3[IP. D10 cCBI3aHO C  OCOOCHHOCTSIMH  MBICIUTENBLHOH  JIESITEILHOCTH,
NEePUOANYECKUMH  KOJICOAHWSIMH ~ BHHUMAaHHUS, MalbiM  OOBEMOM  TaMSTH,
HEJOCTATOYHOCThIO OOWLIEro 3amaca 3HAaHUW, TOHM)XEHHBIM I103HABATEIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PA3BUTHUS.

Jns mpeononeHuss TPyAHOCTEH B M3ydeHMHM ydeOHoro mnpenmera «Dusmkar»
HeoOXxoaMMa ajanTtanus oObeMa M XapakTtepa ydeOHOro Marepuayia K
MMO3HABATEJIbHBIM BO3MOKHOCTSIM JAHHOM KaTeropuu oOydarouuxcs, YYeT uX
OCOOCHHOCTEM pa3BUTHUS: UCMOJIb30BAHUE aJTOPUTMOB, BHYTPHUIIPEAMETHBIX U
MEXITPEAMETHBIX CBS3€H, IOCTENIEHHOE YCI0KHEHHE U3y4aeMOIro MaTepuania.

JlanHast mporpaMma KOHKPETH3UPYET COAEpXKaHUe MpPEeIMETHbIX TEM B
COOTBETCTBUM C TpeOOBaHUSIMH O0Opa30BAaTEIBHOIO CTAHJAPTa, PEKOMEHIYEMYIO
MOCJIE0BATEIBHOCTh M3YUYEHHUS! pa3lelioB (PU3UKH C YYETOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOro IMpoLecca, BO3PAaCTHBIX U
MICUXOJIOTHUECKUX ocoOeHHocTel oOyuarouuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO
ob1iero o0pa3zoBaHMsl, OMpPEACISIET MUHUMAIbLHBIA HAOOp OIBITOB, JIEMOHCTPAIIMM,
MPOBOJIMMBIX ~ Y4YUTEIEM B Kiacce, Ja0OpaTOpHbIX paldOT, BBIMNOJHIEMBIX
00yYaIOIIMMHUCH.

Meroauueckol OCHOBOM u3ydeHUs Kypca «Du3mka» Ha ypoOBHE OCHOBHOIO
o01iero oOpazoBaHUs SIBJISIETCS CUCTEMHO-IESITEIbHOCTHBIN ITOJIXO,
00€eCreynBaOMIMi  TOCTUKEHUE JTMYHOCTHBIX, METANPEAMETHBIX U TMPEIMETHBIX
oOpa3oBaTeNbHBIX  PE3YJIbTATOB MOCPEICTBOM OpraHu3alu aKTUBHOU
MO3HABATENBHON NEATEIbHOCTH OOYYalolUXCs, YTO OYEHb BAXKHO MpPHU OOyYeHHUU
nereil ¢ 3I1P, my1st KOTOPBIX XapaKTEPHO CHUKEHUE NTO3HABATEIbHON aKTUBHOCTH.



Henu n 3axa4n u3ydeHust yaeOHoro npeamera « Dusuka

Obwue yenu wu3ydeHHus ydeOHoro mnpeamera «Du3uKa» MpeNCTaBICHbBl B
®enepasibHOI paboyeil mporpaMme OCHOBHOI'O OOIIET0 00pa30BaHusl.

OCHOBHOI 1ENbI0 O0YyYEHHUS AETEH C 3aJEpKKOM MCUXUYECKOrO Pa3BUTHUS Ha
JAHHOM TIPEIMETE SBIISIETCS: MOBBIIICHHE COLMAJIBHON ajanTaluu JeTel uepes
npUMeHeHre (U3NYECKUX 3HAHUM Ha IPAKTHKE.

s obyuaronmuxes ¢ 3IIP, Tak e, Kak ¥ JUii HOPMATHUBHO Pa3BUBAIOIINXCS

CBEPCTHHUKOB,  OCBaWBAIOLIMX  OCHOBHYIO  00pa30oBaTeibHYIO  IMpOrpammy,
JOMHUHHPYIOLIEE 3HaYECHNE TPUOOPETAIOT TaKUE Yeau, Kak:
. npuoOpeTeHre HHTepeca M cTpemiieHus oOydatouuxcs ¢ 3[IP k

HAy4YHOMY H3yUYCHHUIO TMPUPOABI, Pa3BUTHE HX HHTCIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

u Pa3BUTHUC 0a30BBIX HpGI[CTElBJICHHI?I O HAYy4YHOM MCTOAC IIO3HAHHUA H
(bOpMHpOBaHI/Ie HCCIICAOBATCIILCKOI'O OTHOIICHHNA K OKPYXKAIOIIHUM SABJIICHUAM
u @OpMHpOBaHI/IC HAy4YHOI'0O  MHUPOBO33PCHHUA, Ha  OOCTYIIHOM  IJIA

oOyyaromuxcs ¢ 3I1P ypoBHe, kak pe3yabrara U3y4eHHs] OCHOB CTPOEHHS MaTepuu U
(yHIaMEHTaJIbHBIX 3aKOHOB (PU3UKHU;

. (opMUpOBaHUE MNPEICTABICHUN O pOJId (DU3UKU ISl Pa3BUTUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA.

JlocTrkeHne 3TUX Lened 00eCIIeYnBaeTCs PELIEHUEM CIIEYIOINX 3a0ay.

- npuoOpeTeHne 0a30BBIX 3HAHWUN O AUCKPETHOM CTPOCHHH BEIIECTBA, O
MEXaHUYECKHX, TCTUIOBBIX, MIEKTPUICCKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSIX;

- IpUOOpPETCHUE YMEHUIM ONMCHIBATh U OOBSICHATH (PU3HUECCKUE SIBIICHUS C
MCITIOJIb30BAHUEM TIOJTYYEHHBIX 3HAaHUH U C OMOPOM Ha TUIaH/CXEMY;

. OCBOCHHE METOJIOB PEIICHHS MPOCTEUIINX pacuéTHhIX 3a7ad C
MCIIOJIb30BaHUEM (DU3HUECKUX MOJIENIEH C OMOPOi Ha aJITOPUTM;

- pa3BUTHE YMEHMM HAONIONaTh TPHUPOAHBIC SIBICHUS W BBITIOJHATH

OMBITHI, JabopaTopHble pPabOTBl U  OKCIEPUMEHTAJIbHbIE  HCCIEAOBAaHUSA C
MCITIOJIb30BAHUEM U3MEPUTENBHBIX MPUOOPOB (MO PYKOBOJCTBOM YUHUTEIIN);

. OCBOEHUE MPUEMOB PabOTHI ¢ HHPOpMaLUEN (HU3HUUECKOTO COAECpPKaHNUA,
BKIItOYas WH(OpPMALMI0O O COBPEMEHHBIX JOCTWKCHHSIX (U3WKH, aHAIU3 U
OlICHHBaHUE MH(POPMALIUY;

- 3HAKOMCTBO cO  cdepamu  mOpodeccHoHaNbHOW  JIEATEIIbHOCTH,
CBSI3aHHBIMH C (U3UKOH, W COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
TOCTIKEHUSIX (PU3MUECKON HAYKH.

Ocol0enHocTH 0TOOpa M afanTALNM Yy4eOHOT0 MaTepuaJia nmo gusmnke

OcHoBoli  oOy4eHus oOy4Jarommxcst c 3I1P HAa  MpeaMeTax
€CTECTBEHHOHAYYHOTO ITUKJIA SIBJISETCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTEIBLHBIX
omeparuii (aHaJu3, CHUHTE3, CpaBHEHHE, OOOOIIEHHWE) Ha OCHOBE BBITTOJTHEHUS
pa3BHUBAIOIINX YIPaKHEHUH, (pOopMUpOBaHUE MPUEMOB YMCTBEHHOUW pabOThI: aHAIN3
WCXOJIHBIX JIaHHBIX, IUIAHUPOBAaHWE Marepuana, OCYIIECTBJICHHE TOJTAIHOTO U
UTOTOBOTO CaMOKOHTPOJIS, a TaKXe OCYIIECTBISCTCS JUKBUAAIMS TPOOEIOB B
3HAHUSX, 3aKpEIJICHUE N3YYSCHHOT0 MaTepraia, 0TpaboTKa alrOPUTMOB, TIOBTOPEHUE
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PONAEHHOTO. boJblIoe 3HaueHHe NMPUIAETCS YMEHUIO PACCKA3aTh O BBIITOJIHEHHON
paboTe C TNPaBWIbHBIM YNOTPEOJCHUEM COOTBETCTBYIOIICH TEPMUHOJIOTHUU H
COOJIIOJICHUEM JIOTHYECKUX CBsi3ed B M3jaraeMoM matepuaiie. s oOydarommxcs
3[IP Ha ypoBHE OCHOBHOTIO 001Iero oO0pa3oBaHUs MO-TPEKHEMY SIBISIOTCS
XapaKTepHBIMUA: HEJOCTATOYHBI YpPOBEHb PAa3BUTUS OTACIBHBIX ICHUXHYECKUX
IpOLIeCCOB (BOCTIPUATHS, BHUMAHHUS, NaMSTH, MBIIUICHUS), CHUKCHHBIM YpOBEHb
MHTEJUIEKTYaJIbHOTO Pa3BUTHs, HU3KUN YPOBEHb BBIMOJHEHUS YYEOHBIX 3alaHUM,
HU3Kas ycnemHocTs oOydenusa. [lostomy mnpu wusydenun ¢Gusukd TpeOyercs
L[EJICHAIPABJICHHOE NHTEJUIEKTyallbHOE pa3BuTHE oOyyaromuxcs ¢ 3I1P, orsedaromiee
UX OCOOCHHOCTSIM M BO3MOXHOCTSIM. YueT ocoOeHHocTer oOyvarommxcs c¢ 3I1P
TpeOyeT, 4ToObl MPH H3YYEHHH HOBOIO MaTepuana o0sf3aTeIbHO MPOUCXOIMIIO
MHOTOKPAaTHOE €ro MOBTOPEHHWE; PACIIMPEHHOE PACCMOTPEHUE TEM M BOIPOCOB,
PACKpBIBAIOIIUX CBSI3b (PU3HKU C JKU3HBIO; aKTyaJIU3alusi MEPBUYHOTO KHU3HEHHOTO
OTbITa 00YYAIOIITUXCS.

YcBoeHrne MporpaMMHOrO MaTepualia 1o (U3MKE BBI3BIBACT OOJBIINE
3arpyaHeHus y oOydaromuxcs ¢ 3IIP, mostomy teopust usydaercst 0e3 BBIBOJOB
CIOXKHBIX (opmys. 3amadyu, TPeOYIOIMUE MPUMEHEHHUsS CJIOXKHBIX MaTeMaTHUYeCKHX
BBIYMCICHUH # (QOopMys, B OCOOCHHOCTH TakuX TeM, Kak «MexaHudeckoe
IBIDKEHUEY, «ApXUMEIOBA CHIIa», «MexaHuyeckass SHEprus», «INEKTPUUECKUE
ABIECHUSD», «IJEKTPOMArHUTHBIC SIBJICHUS», PEIIAIOTCA B KJIacce C IMOMOIIBIO
YUUTENS.

Oco0oe BHMMaHWE TpPU HM3YUYEHUHU Kypca (PU3UKHU YIEISETCS TMOCTAHOBKE U
OpraHu3alliy SKCIEPUMEHTA, a TaKKe MPOBEICHUIO (IPEUMYILECTBEHHO HA KaXI0M
YpPOKE) KpPAaTKOBPEMEHHBIX JIEMOHCTpAlMii  (BO3MOXKHO C  HCIOJIb30BAHUEM
AIEKTPOHHOM JeMOHCTpainuu). HexkoTopbie TeMbl 00s3aTeNbHO JOJKHBI BKIHOYATH
OMOpHBIE JlabopaToOpHble PaOOThl, KOTOPbIE PAa3BUBAIOT YMEHHUE IOJIb30BATHCA
MPOCTEUIIMMU TIPUOOpaMU, aHAIM3UPOBATH TMOJyYEHHBIE JaHHble. B cBsi3u ¢
OCOOEHHOCTSIMM  TIOBEJEHUST U JedaTelbHOCTH  oOywatomuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTH) MPEAYCMOTPEH CTPOKANIINI KOHTPOJIb
3a cOOJII0/IEHUEM TIPABWJI TEXHUKU O€30MMaCHOCTH MPU MPOBEICHUH JTA0OPATOPHBIX U
MPaKTUYECKUX PaboT.

bonbsmoe BHuManue npu nzydennn Gusuku moapoctkamu ¢ 3I1P obpammaercs
Ha OBJIAJICHUE MMM NPaKTHUYECKMMHU YMEHUSMHU U HaBbikamu. lIpegycmarpuBaetcs
YMEHBIIEHUE 00beMa TEOPETHUECKUX CBEICHUM, BKIIOYEHUE OTACIbHBIX TEM WM
LEJIbIX pa3fesoB B MaTepuayibl Ui  O030pHOT0, O3HAKOMUTENIBHOTO WU
(dakynpTaTUBHOTO M3yudeHus. [Ipennaraercss ymeHblieHue 00beMa MaTeMaTUYECKUX
BBIYHMCIICHHU 32 CUET YBEJIMUCHUS KAYECTBEHHOTO OMKUCAHUS SIBJICHUH U MPOLIECCOB

JlocTaToyHOE KOJMYECTBO BPEMEHM OTBOJUTCS HA PACCMOTPEHUE TEM U
BOIIPOCOB, PAaCKPBIBAIOIIUX CBA3b (PUBMKA C JKU3HBbIO, C TEMH SBJICHUSIMH,
HaOIIOACHUSIMHU, KOTOPBIE XOPOIIIO U3BECTHBI YYCHUKAM U3 MX KU3HEHHOTO OIBITA.

MakcuManbHO  UCHOJB3YIOTCA  MEXKIPEIAMETHbIE  CBS3M C  TaKUMH
TUCITUTUIMHAME, Kak reorpadwus, Xxwumus, Ouosorwsi, T.K. oOyuatommuecs c¢ 3IIP
0COOCHHO HYXAAIOTCS B MPEMOJHECEHUU OJHOTO U TOTO K€ yueOHOro Marepuaia B
pa3JIMYHBIX AaCHEKTaX, B €ro BapbUPOBAHHHM, B HEOJHOKPATHOM IOBTOPEHUU U
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3aKpEIUICHNH IIOJYYEHHBIX 3HAHMM W  NPAKTUYECKUX yMmeHHu. Ilo3Bosras
paccMaTtpuBaTh OJMH M TOT K€ Y4YeOHbIM MaTepuald C pa3HbIX TOYEK 3PEHMS,
MEXIPEAMETHBIE CBSI3U  CIIOCOOCTBYIOT €ro JIydlleMy OCMBICIEHHIO, OoJiee
IPOYHOMY 3aKPEIUICHUIO TIOJyYCHHBIX 3HAHUN U IPAKTUYECKUX YMEHHM.

IlpumepHble Buabl aeaTedbHOCTH oOy4daromuxcss ¢ 3IIP, oOycioBiieHHbIE
0co0bLIMH  00pa3oBaTeJbHLIMH  NMOTPEOHOCTAMH M oOecreYHBaIONIUE
OCMBICJIEHHOE OCBOEHHE CO/IeP:KAaHUM 00pa3oBaHus Mo npeaMeTy «Dusuka»

[TpumepHas TemaTHUecKass M1 TEPMUHOJIOTUYECKAs JIEKCUKA MO Kypcy (pu3mku
cootBeTcTByeT ®OIT OOO.

Conepxxanue BUAOB AesTenbHOCTH oOyuaromuxcs ¢ 3[1P Ha ypokax ¢usmuku
OTIpesieNsieTCsl UX OCOOBIMH 00pa30BaTeNbHBIMU NOTPeOHOCTAMU. [loMHMO mIKMPOKO
ucnoibpzyemMbix B @OIT OO0 obmux i Bcex 00ydyaroluxcsi BUIOB JAESITEIbHOCTU
CJIEyeT YCUJIUTh BUBI ACSITEIbHOCTH, Crielu(UUIHbIE IS JaHHON KaTeropuu JeTew,
o0ecreunBaroIIie OCMBICIIEHHOE OCBOECHUE COAEpkKaHUs 00pa30BaHus MO MPEAMETY:
YCWICHHE NPEIMETHO-IIPAKTUYECKON IEATENBHOCTH C AKTMBU3ALMEW CEHCOPHBIX
CUCTEM; OCBOEHUE MaTepHuaja C OIOpPOl Ha aJIrOPUTM; «IIOUIArOBOCTH» B M3yYEHUU
Marepuana; HWCIOJIb30BaHUE JOMOJIHUTEIBHON BU3YaJbHOM OMOpPHI  (CXEMBI,
mabJIOHbl, ONOpPHBIE TAaOJIMIIBI); PEYEBOM OTYET O TMPOLEeccCe M pe3yJsibTare
NEeSATENbHOCTH; BBINIOJHEHUE CIELHAIBHBIX 33JlaHul, 00eCIIeUnBAIOIIUX KOPPEKIUIO
peryiasiuun  y4eOHO-TIO3HABATENbHOM JESATENbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3ynbTara.

Jns oOydvarommxcsa ¢ 3IIP cymiecTBeHHBIM SIBISIOTCS MpPUEMBbI padOTHI C
JEKCUYECKUM MaTepuasioM 1o mnpenmery. IIpoBoautcst cneuuanbHass pabora 1o
BBEJICHUIO B aKTUBHBII ClI0Bapb 0Oy4YaroOIIMXCsl COOTBETCTBYIOLIEH TEPMHHOJIOTHH.
N3yyaemble TEpMUHBI BBOJATCS Ha TIOJMCEHCOPHOM OCHOBE, 00s3aTesbHa
BU3YaJlbHAs MOAJIEPIKKA, AITOPUTMBI PAOOTHI C ONpeAeIEHUEM, OTIOPHBIE CXEMBI IS
aKTyaJIn3aluy TEPMUHOJIOTHH.

B cBs3u ¢ ocoObiMu 00pa3oBaTebHBIMUA MOTPEOHOCTAMHU OOYYAIOIIMXCS C
3I1IP, mpu muaHupoBaHWUM pabOTHl YYEHUKA HA YPOKE ClEAyeT MNpPUIIEPKUBATHCA
CJIEIYIOLIUX MOMEHTOB:

1. Ilpm ompoce HeEOOXOAUMO: JdaBaTh aJrOPUTM OTBETA; pa3peliarhb
MOJIb30BATHCS MJIAHOM, COCTABIIEHHBIM MIPU MOJATOTOBKE JOMAIIIHETO 3aJaHus; 1aBaTh
Oonplle  BpEMEHM TOTOBUTHCS K OTBETY y JOCKM; paspemiarb Jelarh
MpeABapUTENbHBIE 3aMIMCH, TI0JIb30BATHCS HATJISIIHBIMU TTOCOOUSIMH.

2. Ilo BO3MOXXHOCTH 3a/JaBaTh OOYYAIOIIMMCS HABOJAIINE W YTOYHSIOIIUE
BOITPOCHI, KOTOPBIE IOMOTYT UM NOCJIEAOBATENBHO U3JIOKUTh MaTeprall.

3. CucremMaTHyecKu MPOBEPATh YCBOCHHWE MaTepHala MO0 TEMaM YPOKOB, JUIS
CBOEBPEMEHHOTO OOHAPY>KEHUSI POOEIIOB B MPOIIEIIIEM MaTepHale.

4. B npouiecce U3y4eHUs: HOBOTO MaTepuaia BHUMaHUEe YYEHUKOB oOpariaercs
Ha HanboJee CI0XKHbIE pa3zelbl u3yyaemMoil TeMbl. Heobxonnmo yare oopamaTrhest K
HUM C  BOINPOCAaMH, BBIACHAIOIMIMMU TOHMMaHHE Y4YeOHOro MaTepuala,
CTUMYJIMPOBATh BOIPOCHI IIPU 3aTPYIHEHMUIX B YCBOCHUH HOBOTO MaTepHaa.
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MecTto yueOHOro npeamera «@u3uka» B y4eOHOM IJIaHe

B cootrBercTBUM ¢ ®DenepalibHBIM TOCYIAapCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJapTOM OCHOBHOTO 00IIero oOpa3oBaHUs yueOHBIN npeameT «Du3nka» BXOIUT
B NIpeaAMeTHYI0 o0nacth «EcTecTBeHHbIE HayKu» W SBISETCA OOS3aTEIbHBIM IS
uzyuenusi. Cojnepkanue ydeOHOoro mnpeamera «@Pu3uka», MOpPEICTAaBICHHOE B
®enepanpHoil paboueit mporpamme, coorBerctByer ®PI'OC OO0, denepanbHoii
o0pa3oBaTenpbHON MporpaMMe OCHOBHOTO oOmiero oopaszoBanus, DenepaibHOM
aZanTUPOBAHHOM 00pa30BaTEIBHOM MporpaMMe OCHOBHOTO OO0IIero oOpa3oBaHUs
Uil OOydaroIMXca € 3aJepKKOM IMCUxudeckoro pasputus. OOlee YUCIO Yacos,
PEKOMEHJIOBAaHHBIX ISl M3ydeHus pusuku Ha 6a3oBOoM ypoBHE, — 238 4yacoB: B 7
Kiacce — 68 yacoB (2 yaca B He/lelN0), B 8 kjacce — 68 yacoB (2 yaca B He/el), B 9
kimacce — 102 4Jaca (3 yaca B HeZIeliO).



COHEPXAHUE YUYEGEHOI'O [TPEJAMETA «®U3UKA»

7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYKAKILEr0 MUPA

du3ukKa — HayKa O Ipupoae. ABieHus npupoabl (MCl). PusnyecKue SBICHUSA:
MEXaHUYECKUE, TEMIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BelUYuHBL. W3mepeHue ¢uiznueckux BenuuyuH. Q@usuyeckue
npu60pb12. Tlocpewnocms usmepenuti. MexxayHapoaHasi CHCTEMA €IMHUII.

Kak ¢usuka u qpyrue ecteCTBEHHbIC HAYKU U3y4aloT pupoay. Ecmecmeenno-
HAyuHblll Memoo NO3HAHUA: HaOI00eHue, NOCMAHOBKA HAYYHO20 B0ONpOCd,
8bIOBUIICEHUE  2UNOme3, OJKCHepUMeHm NO NnpoeepKe 2unomes, 00bsiCHeHUe
Hab0aemoeo aenenus. Onucanue huzudeckux A81eHull ¢ NOMOUbIO MOOeNel.

[IpenMet u MeTO bl (PU3UKH.

ﬂemoucmpauuu?’

1. MexaHnueckre, TEIUIOBbIC, JJEKTPUYECKUE, MAarHUTHbBIC, CBETOBBIC
SIBJICHHUS.

2. duszndeckue TpUOOPHI U MpolieIypa MPSMBIX U3MEPEHUN aHATIOTOBBIM H

U (POBBIM TPUOOPOM.

Jlabopamopnwvie pabomul u onvimol

1.Onpenenenrie 1eHbl JIETICHUS H3MEPUTEIILHOTO TMpudopa (UCHOJIb3Ys
TEXHOJIOTHYECKYIO KapTy AKCIIEPUMEHTA).

2. 3MepeHne pacCTOSHUH.

3. U3mepenne 00bEMa )KUIKOCTHA U TBEPAOTO Tela

4. Onpeodenenue pazmepos mMaivlx mei.

5. N3mepenne TtemmepaTypbl TpH IMOMOIIM JKUIKOCTHOTO TEpMOMETpa H
JaTYAKA TEMIIEPATYPHI.

6. Ilposedenue uccredosanus no nposepke cunomeswvi: OAIbLHOCMb NOJLEMA
WapuKa, nyweHHo20 20pUu30HmMaibHo, mem 0onvule, yem Oobule 8blcOma nycKa.

Pa3znea 2. IlepBoHayaibHbIe CBeJICHUS 0 CTPOCHUM BelIeCTBA

CrpoeHune BemIeCTBA: aTOMbl M MOJIEKYJbI, ux pasmepuvl. Onvimol,
00Ka3zvlearouue OUCKpemnoe cmpoeHue 8euecmaa.

JIBrkenne dactul BemiectBa. CBsA3b CKOPOCTHM JBW)KEHHMS YacCTHI[ C
TeMriepaTtypoil. bpoyHoBckoe nBwkenue, auddysua. Bzaumoodeicmeue uacmuy
geujecmea. npumsdiceHue U OMmmaikueaHue.

ArperaTHble COCTOSIHUS BEIIECTBA: CMPOEHUE 2A308, HCUOKOCMEU U MEEPObLIX
(kpucmannuueckux) men. Bzaumocesazv mexncoy ceoucmeamu 6ewecms 8 pPAa3HbIX

1 MC - s51eMeHTHI cozieprkaHusi, BKIIOYAIONIHE MEXKIPSAMETHBIE CBSI3H, KOTOPHIE TI0APOGHEE PACKPHITHI B
TEMaTHYECKOM IUIAHUPOBAHUH.

% 31ech 1 aee KypCHBOM 0003HAYCHBI TEMBI, H3yUEHHE KOTOPBIX IPOBOAMTCS B 03HAKOMHTEIBHOM IUIane. Ilexaror
CaMOCTOSTENILHO ONpeelsieT 00beM U3ydaeMoro MaTepHana.

® Bee JlemoncTpanmu 1 JlaGopatopHbie paGoTHI, IPEACTABICHHBIC B COASP/KAHHH, JOIYCKaeTcs (MOKHO) IPOBOIHTH,
HCTIOJB3Ysl MHPOPMAITMOHHBIE M AJICKTPOHHBIC TEXHOJIOTHH (IIMPPOBBIE 00pa30BaTEIbHBIE PECYPCHI).
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acpe2amHulX COCMOSIHUAX U UX AMOMHO-MOJNEKVIAPHbIM cmpoeHuem. OcobenHocmu
azpe2amHulx COCMOSHULL 800D,

ﬂemoncmpauuu4

1. HaGmroienre 6poyHOBCKOTO IBUKEHUSI.

2. Habmoaenue nuddysumu.

3. Habnwooenue  aenenuil, 0O BACHATOUUXCS NPUMSIICeHUEeM unu
OMMANKUBAHUECM YACTNUY BEULECMBA.

Jlabopamopnwie pabomul u onvimoul

1. Oyenxa oOuamempa amoma MmemoooOM psio08 (C UCHONL30BAHUEM
Gomoepadghuii).

2. OnbITHI TI0 HAOJIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.

3. OmpITEI IO OOHAPYKEHUIO MEHUCTBHSI CHJI MOJICKYJSIPHOTO TPUTKCHUS
(271eKMpPOHHAA 0EMOHCMPAUUSL).

Pa3nen 3. /IBuskeHue U B3aUMOAelCTBHE TeJl

Mexannueckoe nBWXKEHHE. PaBHOMEpHOE U HEPAaBHOMEpPHOE JBH)KCHHE.
Cxkopoctb. Cpeowsis ckopocmsv npu HepasHOMepHoM O8udiceHuu. Pacuér mytu u
BPEMEHU JABUKEHUS.

SBneHue uHEpUUU. 3akoH uHepyuu. Bzaumooleiicmeue men KAk HpUdUHA
usMeHeHus ckopocmu oeudcenuss men. Macca kak mepa unepmHOcmU mend.
[InotHocTe BemiecTBa. C@A3b NIOMHOCMU C KOAUYECMBOM MONEKYl 8 eOuHuye
0b6véMa ewecmaa.

Cuiia kaK XapakTepuCTHKa B3auMojeucTBusa Ten. Cuna ynmpyeocmu W 3aKOH
I'yka. H3zmepenue cunvl ¢ nomowwio ounamomempa. SIBI€HUWE TATOTEHUSI U CUJA
TsokecT. Cuna msoicecmu Ha oOpyeux niaanemax (MC). Bec tena. HeBecoMocCTs.
CnoxeHue cujl, HalpaBJICHHBIX MO OAHOW mpsmoi. PaBHoxelcTBytomas cui. Cuia
mpenus. Tperue ckoavocenus u mperue noxos. Tpenue 6 npupooe u mexuuxe (MC).

ﬂemoucmpauuu3
HaGnronenue MexaHnueckoro IBMXKEHHS Tela.

N3MepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKEHHUS.
HaGnronenue siBneHust HHEPITUN.

Hab6nronenue n3MeHeHnsi CKOpOCTH TPU B3aUMOICHCTBUU TEll.
CpaBHeHHE Macc 10 B3aUMOJICCTBUIO TEl.

CrnoxeHue cuil, HalpaBJICHHBIX IO OJTHOU MPSMOM.

JIaﬁopamopubze pabomuel u onvimol

1. OnpeneneHre  CKOPOCTH  PAaBHOMEPHOTO  ABWXKEHHUS  (LIApUKa
B KUJIKOCTH, MOJICJIU DJEKTPUUYECKOTO aBTOMOOWJIA MU T.1.) (2J1eKmpoOHHAA
oemoncmpayusi).

N N

2. Omnpenenenue cpeaHel CKOPOCTU CKOJIbKEHUS OpyCKa WM IapHKa I0
HAKJIOHHOM TIJIOCKOCTH.
3. OrnpeneneHue MI0THOCTH TBEPAOTO TeNa.

% 311ech 1 asTee MPUBOAMTCS PACIIHPEHHBII MepeueHb Ta00PATOPHBIX PAGOT ¥ ONBITOB, M3 KOTOPOrO YUHTEIb IETaeT
BBIOOD 110 CBOEMY YCMOTPEHHIO.



4. OnbIThI, TEMOHCTPUPYIOUINE 3aBUCUMOCTb pacTsKeHHs (nedopmaiun)
HPY>KUHBI OT IPUIIOKEHHOU CUJIBI.

S. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUS OT
Beca TeJla U XapaKTepa CONMPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB

Hasnenue. Cnocobwl ymenvulenus u yseiuvenus oaenenus. [lasnenue easa.
3asucumocms Oasnenus eaza om o00véma, memnepamypwl. llepedaua Oasnenus
MEEPOLIMU menamu, Hcuokocmamu u 2azamu. 3axon llackans. Ilnesmamuueckue
MauiuHbl. 3aBUCUMOCTD JIABIICHUS XKUIAKOCTH OT TIyouHbl. Coodwarowuecs cocyoul.
l'uopasnuueckue mexanuzmoi.

Atmocdepa 3emnn u atMocepHoe paBieHue. [lpuuunvl cyujecmeosanus
8030ywHot obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheproco
oasnenus. 3a8ucumMocms ammocghepHo2o 0asieHus Om 8blCOMbl HAO YPOBHEM MODAL.
IIpubopul 0ns uzmepenus ammocgheprno2o 0asieHus.

eticmeue srcuoxocmu u 2aza Ha NO2pyr*cEHHOe 8 HUX meso. BrITankuBaromas
(apxumenoBa) cuna. 3akox Apxumeoa. Ilnasanue men. Bozoyxonnaeanue.

Jemoncmpayuu
3aBUCUMOCTbD JABJIEHUS raza OT TEMIEPATYPHI.

[lepenaya qaBieHUs )KUIKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

I'mapaBnnueckunii mpecc.

[IposiBienue nercTBUst aTMochEepHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOUIEH CUJIBI OT 00bEMa MOTPYKEHHOW YaCTH
TeJa U MIIOTHOCTH KUIKOCTH.

1. PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue miaBaHus TeJ: TUIABAHUE WM MOTPYKEHHUE TEN B 3aBUCHUMOCTH
OT COOTHOUIIEHUS IUIOTHOCTEHN TeJa U KUAKOCTH.

Jlabopamopnwie pabomul u onvimol

ook whE

1. HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMaA TOTPYKEHHOM
B JKMJKOCTb YaCTH TeJIa.

2. OnpeneneHue BBITAIKUBAIOIICH CUJIbI, JEHUCTBYIOIIEH Ha  TeJo,
[IOrpy’KEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHMOCTH BBITAJKUBAIOLIEH CHJIBI, JIEUCTBYIOLIECH Ha
TEJIO B )KMAKOCTH, OT MacChl TeJa.

4, OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHIIBI,

NEUCTBYIOIIEH Ha TEJI0 B KUIKOCTH, OT 00bEMa MOTPYKEHHON B KUJIKOCTh YacTH
TeJIa U OT INIOTHOCTH JKUIKOCTH.

5. KoncrpyupoBanue  apeomerpa WM  KOHCTPYMpPOBAHUE  JIOJKHU
U onpeaeieHue €€ rpy30I01bEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTB. DHeprus
Mexannyeckast pabota. MOITHOCTb.
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[IpocTthie MexaHW3MBI: pblYar, OJOK, HAKJIOHHAs TUIOCKOCTh. [lpasuno
pasHosecusl pviuaza. Ilpumenenue npasuna pagnosecus pvluaea x 0a0ky. «3o10moe
npasunoy mexanuxu. KIIJI mpocTeix MexaHu3MoB. IIpocTbie MexaHU3MbI B OBITY W
TEXHUKE.

Mexanuueckas dHeprus. Kunemuueckas U NOMEHYUANbHASL  OHEPUSL.
lIpespawenue oonoz2o euda mexanuueckou 3Hepeuu 8 Opy2eol. 3aKOH COXpaHEHUS
SHEPTrUU B MEXAHUKE.

Hemoncmpayuu

1. [TpuMepbl TPOCTHIX MEXAHU3MOB.

Jaéopamopnvie paéomot u onvimot’

1. Omnpenenenre pabOTHI CUITBI TPEHUS TIPU PABHOMEPHOM JBHKEHUU TeElla
10 TOPU3OHTAIBHOM MOBEPXHOCTH.

2. UccnenoBanue ycioBuii paBHOBECHSI pblyara.

3. N3mepenne KII/ HAKJIOHHOM TLUIOCKOCTHU (21eKkmponnan
demoncmpayusi).

4, N3ydeHne 3akoHa COXpPaHEHUS MEXAHUYECKOW SHEPTUU (2/1eKMpPOHHAA
demoncmpayusi).

8 KJIACC

Paspnen 6. TenuioBbie sIBJICHUA

OcHo6Hble NONOdCeHUsT  MOAEKVISAPHO-KUHEeMUYeCKoU meopuu  CmpoeHus
gewecmea. Macca u pasmepvl amomog u moaekyn. Onvimsi, noomeepicoaroujue
OCHOBHbLE NONOAHCEHUSL MONEK)IAPHO-KUHEMUYECKOU MeopUl.

Mopaenun TBEPAOro, JKHAKOTO W Ta3000pa3HOrO0 COCTOSHHM BEIECTBA.
Kpucmannuueckue u amopgpnvie mena. OdwvsicHeHue c8olcme 2a3o8, Hcuokocmeu u
MBEPObIX Mmell HA OCHOBE NOJONCEHUU MONEKYIAPHO-KUHEMUYeCKou meopuu.
CwmauuBaHue u kanuiisapHvle aeneHus. 1ennogoe pacuiupenue u cocamue.

Temneparypa. Césa3b memnepamypvl cO CKOPOCHIbIO MENN08020 OBUNCEHUS]
yacmuy.

Buytpennsis  sHeprusi. Cnocobvl  uzmeHenus.  GHYMpEHHeU  SHepeUuu:
menionepeoaia u cosepuierue pabomui. Buowi menionepeoadu:
MenIonpo8OOHOCTb, KOHBEKYUSL, U3TYUeHUe.

KomunuectBo TemnoTsl. Yoenvnas mennoémxocms eewecmea. Tennoobmen u
menJiogoe pasHosecue. Ypasnenue meniogozo baniauca.

IInasnenue u omseepoesanue KpUCMaiIU4eckux eewecms. Yoenonas menioma
naaenenus. Ilapoobpaszoseanue u xounoencayus. Hcenapenue (MC). Kunenwue.
Yoenvnasa mennoma napoobpaszosanus. 3asucumocmv memnepamypbi KUNEHusi om
ammocgeprozo oasnenus. Brasicnocms 6030yxa.

DHeprust TOINIMBa. YoenvHas menioma c2opanus.

Ipunyunvr pabomer mennosvix osucameneu. KII[] mennogoco Osucamers.
Tennosvle 0sucamenu u 3awuma oxpyaxcaoweti cpeovt (MC).

3axon coxpanenus u npespawenus dHepeuu 8 mennogwvix npoyeccax (MC).

Jemoncmpayuu
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Ha6nronenue 6poyHOBCKOTO TBMKCHHS.

Habmonenue nuddysumn.

HaGmoienne sSBICHU CMaYiBaHUS W KAMMJUTSIPHBIX SBIICHHM.
HaGuroieHne TermIoBoro pacmpeHust TeJl.

V3meHeHre naBieHHS ra3a MpU W3MEHEHWH 00BhEMa M HarpeBaHUU WA
OXJTKICHUH.

Ok whE

6.  IIpaBuia u3mepeHus TeMIepaTyphl.

1. Bue! Termonepenayn.

8. OxJtaykIeHue P COBEPIIICHUH PaOOTHI.

Q. Harpeanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHbIX BEIIECTB.

11. HaOGmoneHue KumneHus.

12. HabGnroaeHue MOCTOSHCTBA TEMITEpaTyphl MPH TIIaBICHUH.
13. Mogenu TeIIOBbIX ABUTATENIEH.

Jlabopamopnwie pabomul u onvimol

1. OnbITel IO OOHAPYKEHUIO JIEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS
(2/1eKMmpOHHAA 0eEMOHCIMPAUUSL).

2. OnbIThI O BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIA caxapa.

3. OnbITel MO HAOIIOIEHUIO TEIJIOBOTO PACIIUPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEI.

4, OrnpeneneHue JaBIeHUs BO3lyXa B OaJIOHE HITTPUIIA.

5. OnbITEI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABJICHHUS BO3JyXa OT €ro
00bEMa M HArPEeBaHUS WA OXJIKICHHUS.

6. Ilposepxa cunomesvi JUHEUHOU 3ABUCUMOCMU ONUHbL CMOAOUKA
HCUOKOCMU 8 MEPMOMEMPUYECKOL mpyObKe om memnepamypbi.

7. HaGntogenue u3MeHEHHs] BHYTPEHHEW DSHEpruu Tejlna B pe3yJibTare
TerIonepeayr ¥ padoThl BHEITHUX CHUJI.

8. UccnenoBanue sBieHHs] TEMJI0OOOMEHA MPU CMENIMBAHUU XOJOTHOM U
ropsityer BOJBI.

Q. OnpedeneHue Koauuecmea meniomsl, HOJYYEHHO20 B000U Npu

MenioooMene ¢ HazpemviM MeManIUdecKuM YUIUHOPOM.
10. HccnenoBanwue mporiecca UCTIapECHHUS.
11. OmnpenenieHrie OTHOCUTEIIBHON BIAXKHOCTH BO3/TyXa.
12.  Onpeoenenue yoenvHoti meniomsl N1a61eHUs 1bOd.

Paznen 7. daekTpruyeckue 1 MATHUTHBIE SIBJICHUSI

Inekmpuszayusi men. JIBa poja SICKTPUUYECKUX 3apsaoB. BzaumoneicTBue
3apsKEHHBIX TEI.

DnekTpudeckoe mojie. [lpunyun cynepnosuyuu d1eKmpuyeckux noseu (Ha
Ka4ecmeeHHOM YpOGHe).

Hocumenu snexmpuueckux 3apsoos. DnemMeHmapHulil 91eKMpudecKuti 3apso.
Cmpoenue  amoma. 1IpOBOIHMKA W  AUDJIEKTPUKU. 3aKOH  COXpaHEHUS
BJIEKTPUYECKOTO 3apsija.
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DNEeKTpUYEeCKUd TOK. Vcnosus cywecmeosanuss 31eKmpuyecko2o moxd.
HcTouHrKN TOCTOSIHHOTO ToKa. JIeWCTBHS DJIEKTPUUECKOro ToOKa (TEmIOBOE,
XUMHUYECKOE, MATHUTHOE). DIeKMpUuecKuil MoK 6 HCUOKOCMAX U 2a3ax.

Pabota ¥ MOIIHOCTH JJIEKTPUUECKOTO TOKa. 3akon [lcoyna—/lenya.
Onexmpuueckue yenu u nompebumenu JNEKMPUUECKOU dHepauu 6 Obimy.
Onektpuueckas uemnb. Cuia Toka. DIEeKTpuueckoe HampspkeHue. CONpOTHBIICHHE
IPOBOJHUKA. YOenbHoe conpomusneHue eewjecmaea. 3akoH OMa NSl ydacTKa IIETH.
ITocnenoBarenbHOE W MapajyieibHOE COEAWMHEHUE MPOBOAHUKOB. Kopomkoe
3aMblKaHUe.

[TocTtostHHBIE MarHuThL. B3anMoaelcTBrAE MTOCTOSIHHBIX MarHuToB. Maznummoe
none. Maenumuoe none 3emau u e2o 3Hauenue Oaa dHcuzHu Ha 3emne. Onvim
IOpcmeda. Macnumnoe none snekmpuieckoz2o moxa. llpumenenue 31eKmpomacHumo8
6 mexuuxe. [lelicmeue MAcHUMHO20 NOJA HA  NPOBOOHUK C  MOKOM.
dnexmpoodsueamenb NOCMOAHHO20 MOKaA. Mcnonvzosanue snexmpoosucamenei 8
MEXHUYeCKUx YCmpoucmeax u Ha mpancnopme.

Onvimor apades. HAsnenue snekmpomacnumuou unoykyuu. Ilpasuno Jlenya.
Anexkmpozenepamop. Cnocobul noJyYyenust 9JIeKMPUYECKOU oHep2UlU.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTUH.

Jemoncmpayuu
DJIeKTpU3aLus TEN.

JIBa poja 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TeEl.
Y CTpONCTBO U AEHCTBUE DIIEKTPOCKOIIA.
DJeKTpocTaTUIeCKast MHAYKIIUS.

3aK0H COXpaHEHUS INEKTPUUECKUX 3aPsI0B.
[TpoBOHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
M cTOYHMKM TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUUECKOTO TOKA.

0. DaexTpu4ecKuil TOK B KUIAKOCTH.

1. Ta3oBbIi pa3ps.

2. VI3MepeHnue cCuibl TOKa aMIIEPMETPOM.

13. H3mepenwue >AEKTPUISCKOTO HATIPSHKCHUS BOJIBTMETPOM.

14. PeoctaT u Mara3uH CONPOTUBIICHHIA.

15. BsaumoneiicTBre TOCTOSHHBIX MAarHUTOB.

16. MopaenupoBaHue HEBO3MOXKHOCTH Pa3/ICJICHHs TOJIFOCOB MarHUTA.

17. MopaenupoBaHUe€ MarHUTHBIX MOJIEH MTOCTOSTHHBIX MarHUTOB.

18.  OmmiT OpcTena.

19. MaruauTHoe noJie TOKa. DIEKTPOMAarHur.

20.  JleiicTBHE MarHUTHOTO IOJIS1 HA TPOBOJHUK C TOKOM.

21. DnexkTpoaBUTATENh MOCTOSTHHOTO TOKA.

22. MHccnenoBanue SIBICHUS IEKTPOMArHUTHOW HHIYKIIHH.

23.  Ompiter Gapages.

24. 3aBHCHMOCTb HANpaBIEHUS HWHAYKIIMOHHOTO TOKa OT YCIOBUW €Tro
BO3HUKHOBEHHUSI.

PR BPROOoNOORWNE
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25.  DueKTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnuie padomul u onvimul

1. OneITel TIO HAOMIONEHUIO DJCKTPHU3AIMHM TN WHAYKIMEH W Tpu
COMPUKOCHOBEHUH.

2.  HccrnenmoBanme IEHCTBUS AJICKTPUUYECKOTO MOl HA TMPOBOJHUKUA U
TUDIIEKTPUKH.

3. COopka 1 mpoBepKa pabOThI MEKTPHUSCKOH IETH MOCTOSHHOTO TOKA.

4.  VI3MepeHue u peryJIMpOBaHUEC CHJIBI TOKA.

5.  HM3mepenue u peryaupoBaHUE HANPSKCHHUS.

6.  Uccneoosanue 3agucumocmu cuivl moxa, uoywe2o uepes pe3ucmop, om
CONPOMUBTIEHUSL PE3UCTOPA U HANPSICEHUS HA Pe3UCmope.

7. Onvimol, OeMoHCmpupylowue  3a8UCUMOCHb  JJIeKMPUUECcKO20
COnpomuenenuss NpooOHUKA OM e20 OJUHblL, NIOWAO0U NONEPeyHO20 CedeHus U
mMamepuana.

8.  Ilposepxa npasuna crodceHus HANPAXCEHUll Npu NOCie008amenbHOM
COeOUHEHUU 08YX Pe3UCTOPO8.

9.  Ilposepxa npasuna 01 cuibl MOKA NPpU NAPATIETLHOM COCOUHEHUU
Pe3UCMOPO8.

10. Ompenenenne paboThI IEKTPUISCKOTO TOKA, HIYIIET0 Yepe3 pe3ucTop.

11. OmpexaeneHue MOUTHOCTH JJIEKTPUUYECKOTO TOKa, BBIIEIAEMON Ha
pe3ucTope.

12. HccnenoBaHue 3aBHCHMOCTH CHJIBI TOKa, HAYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEW.

13.  Onpeoenenue KII/[ nacpesamensi.

14. HccnenoBaHWe MAarHUTHOTO B3aMMOJICHCTBHS TIOCTOSTHHBIX MarHUTOB.

15. H3ydyeHme MarHMTHOTO TIOJS TIOCTOSHHBIX MAarHUTOB TIPH  HX
00BEIMHEHUY U Pa3/ICIICHUN.

16. HccnenoBanue neWCTBHS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS
KaTyIIKU C TOKOM U MarHUTa OT CUJIbI TOKA W HAIIPaBJICHHS TOKA B KaTYIIIKE.

18. M3yuenue AecTBUS MAarHUTHOTO MOJISl HA TIPOBOJHUK C TOKOM.

19.  Koucmpyuposanue u uzyuenue pabomuol 31eKmMpoOsUaAmeis.

20. UMswmepenue KIIJ] anexTpoaBuraTenbHON yCTAaHOBKH.

21. OmnpITel MO WCCJICAOBAHHUIO SBJCHUS JJICKTPOMATrHUTHOW WHIYKIIHH:
MCCJICIOBAaHNE M3MEHEHN 3HAUYCHHUS U HAIIPaBJICHUS WHAYKITMOHHOTO TOKA.

9 KUIIACC

Pa3nea 8. Mexannueckue siBJIEHUSA

Mexannueckoe nBukeHue. MarepuanbHasg Touyka. (Cucrema  OTCYETA.
OTHOCHUTENIBHOCTh MEXaHMYECKOTO JBWKEHHs. PaBHOMEpHOE MNpPAMOJIMHENHOE
nBUKeHue. Hepasnomepnoe npsamonunetinoe osudicenue. CpeqHsIss U MSHOBEHHAs
CKOpOCMb Mmena Npu HEPAGHOMEPHOM OBUICEHUU.
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Yckopenue. Pasnoyckopennoe npamoaunetinoe o0sudicenue. CBOOOAHOE
nanenue. Onvimol 1 anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumensroe ycKopeHue.

ITepsbiii 3akoH Hbrorona. Bropoii 3akoH Herorona. Tperuii 3akoH HbroToHa.
Ipunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOJIbICeHUs, CUla
MpeHUs NOKosl, Opyaue Uuobl MpPeHUsL.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHEe CBOOOIHOTO
nanenust. [euoscenue nianem eoxpye Coanya (MC). Ilepsas kocmuyeckas ckopocme.
Hesecomocmo u nepezpysxu.

PaBHOBecue mMaTepHallbHOW TOYKU. AOconiomuo meépooe meno. Pasnosecue
MeEpPO02o mena ¢ 3aKpeniéHHou ocbio epaujenuss. MoMeHT cunibl. Llenmp msascecmu.

Nmnynsc Ttena. Mszmenenue umnynvca. Mmnynvc cunvl. 3aKOH COXpaHEHHS
umnyibca. PeakruBroe asmkenue (MC).

Mexanudeckass pabora M MOIIHOCTh. PabGorta cun TskecTu, ympyeocmu,
mpenus. Ceazv 3Hepeuu u pabomsi. IloTeHIIMAIbHAS YHEPTUS TeJa, MOAHITOTO HaJ
MMOBEPXHOCTBIO 3eMJM. [lomenyuanvras snepaus cocamou npyxcunsvl. Kunernueckas
sHeprusi. Teopema o Kunmemuueckou sHepeuu. 3aKOH COXPAHECHHS MEXAHUYECKOU
SHEPTHUH.

Jemoncmpayuu

1. Habnrogenne MexXaHM4eCcKOTO JBUYKEHHUS Tella OTHOCHTEIbHO Pa3HbIX
TEJI OTCUETA.

2. CpaBHeHre myTed M TPACKTOPUM ABMIKEHHS OJHOTO M TOrO K€ Tela
OTHOCUTEJIBHO Pa3HbIX TeJl OTCUETA.

3. N3mepenne CKOpOCTH U YCKOPEHUS MTPSIMOJIMHEWHOTO JIBUKEHUS.

4, HccnegoBanue npru3HaKOB PaBHOYCKOPEHHOTO ABUKEHUS.

5. HaGnronenue nBuKeHUS Tela Mo OKPYKHOCTH.

6. HaGmtonenne MexaHMYeCKUX SIBJICHHUM, NPOUCXOIALUIMX B CHCTEME

orcuéra «Temexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBMXCHUH OTHOCUTEIHHO
KaOuHeTa PU3MKH.

7. 3aBUCUMOCTh YCKOpPEHHUS Tejla OT MacChl Telia U JEHCTBYIOIIEH Ha HETro
CHJTBI.

8. HaGnronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBHUH TEII.

9.  N3meHeHue Beca Tejia MPH YCKOPSHHOM JIBH)KCHHUH.

10. Ilepenaua umiynbca Npy B3aUMOJICUCTBUU TEll.

11. IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEll.

12. CoxpaHeHue UMITYJIbCa IPU HEYIIPYTOM B3aUMOICHCTBUU.

13. CoxpaHeHue UMITyJIbCa IPHU a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

14. HabGnroaeHue peakTUBHOIO JIBH)KCHUS.

15. CoxpaHeHHre MEXaHUYECKON IHEPTUHU TIPH CBOOOTHOM IaJICHHUU.

16. CoxpaHeHWe MEXaHWYECKOW DHEPruu TMpU JABUKCHUU Tela TIO0J
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimoul
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1.  Koncmpyupoeanue mpaxkma 075 pazeoHa u OaIbHetuleco pagHOMEPHO20
OBUINCEHUS WLAPUKA UTIU METeHCKU.

2. OrnpeneneHre CpeIHEN CKOPOCTH CKOJBXKEHUsS OpycKa WIIM JBUKCHHS
[IapyrKa 1Mo HaKJIOHHOU IIOCKOCTH.

3. OrnpeneneHrue yCKOpEHHsI Tela NPH PaBHOYCKOPEHHOM JBIDKCHHH IIO
HAKJIOHHOM INIOCKOCTH.

4, HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBU>KEHUU 0€3 HauyallbHOM CKOPOCTH.

5. Ilposepra eunomeswvi: eciu Npu pPasHOYCKOPEHHOM OBUMNCEHUU Oe3

HAYANIbHOU CKopocmu nymu OMHOCANMCA  KakK pﬂd HEUEMHbIX Yucenr, mo
coomeemcmeyrowue nPpoMeNCYmKu 6peMeEru 00UHAKOBDL.

6. UccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHHUS CKOJIBXKEHHSI OT CHJIbI
HOPMAaJILHOTO JIABJICHHUS.

7. Omnpenenenue kodhPuieHTa TPEHUS CKOJIBKEHUS.

8. Onpenenenne KECTKOCTU NPYKUHBI.

Q. Omnpenenenre pabOThI CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tella

10 TOPU3OHTAIBHON MOBEPXHOCTH.

10. Ompenenenue pabOTBl CUJIBI  YOPYTOCTH TMpU TOIBEME Tpy3a
C UCIOJIb30BaHUEM HEMOJIBHKHOTO U MTOABUKHOTO OJIOKOB.

11. H3yyeHue 3aKOHA COXPAHEHUS SHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJHBI

KonebarensHoe aBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJeOAHUMU: MEepUO,
4acToTa, aMIuaTyaa. Mamemamuueckuu u npysxcunHwviu masmuuxu. Ilpespawenue
9HepeUuU npu Ko1ebamenrbHOM O8UNCEHUU.

3aryxatomue konedanus. BeiHyX)aeHHbIe KoaeOaHus. Pe3oHaHc.

Mexanudeckue BoiHBL. CBOWCTBA MEXaHUYECKUX BOJIH. [Ipodonvubie u
nonepeynvie 8oaHbl. [[MUHa 0IHbL U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80/1HbL 8 MEEPOOM meie, ceticmuyeckue goanvl (MC).

3ByK. I pomxkocme 38yka u evicoma moua. Ompadicenue 38yka. Mugpazeyk u
VILMPA3EYK.

Hemoncmpayuu

1. HaOmronenne xoneOaHUi Ten MOJ NEWCTBUEM CHIIBI TSDKECTH W CHJIBI
YIPYTOCTH.

2. Habmronenue konebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

3. HaOmnronenue BeIHYXICHHBIX KOJIEOAHUM U pe30HaHCa.

4, Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH.

5. HaOmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHI pE30HAHC.

Jlabopamopnwie pabomul u onvimoul

1. Onpenenenrne YacToThl M TepuUofa KOJICOAHWM MaTEMaTHYECKOTO
MasiITHUKA.
2. Omnpenenenre 4aCTOTHl W TEpHOJa KOJeOaHW MPYKWHHOTO MasTHUKA

(2/1eKmpoOHHAA 0eMOHCMPayusl).
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3. HccnenoBanne 3aBUCHMOCTH TiEpHOJa KOJICOAHWN TIOJBEIICHHOTO K
HUTH TPy3a OT JIJTUHBI HUTH.

4. HccnenoBanne 3aBUCUMOCTH — IlepuojAa  KoJI€OaHUN  IPY>KUHHOTO
MasTHUKA OT MacChl Ipy3a (2/1eKmMpPOHHAA 0EMOHCMPAUUSL).

5. IIpoBepka HE3aBUCUMOCTH TEpHOJia KoJieOaHUH Tpy3a, MOABEIICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OnpITel, JEMOHCTPUPYIOIIHME 3aBUCHUMOCTh TEpHOJia  KoJieOaHU
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTHU MPY>KUHBI.

1. N3mepenne  yckopeHHs  CBOOOAHOTO  TAACHUS  (271eKMPOHHASA
demoncmpayusi).

Pazgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHbBIE BOJHBI

DJIEKTPOMAarHUTHOE  MOJIE.  ODJNEKTPOMAarHuTHble  BOJHBL.  (Cgolicmea
INEKMPOMACHUMHBIX 801H. [llkana snekmpomacHummusix 601H. Hcnonvzosanue
INEKMPOMACHUMHBIX 8OJIH 015l COMOBOLL CEA3U.

OnexkTpomMarHuTHass npupoga ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa

CBETA.

Jemoncmpayuu

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jaéopamopnvie pabomot u onvimot’

1. N3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBbIO MOOMJIBHOTO
tenedona.

Pa3nen 11. CBeToBbBIE SIBJIEHUS

JIyueBas Mmoaenb cBera. Microunuku cBera. [lpsamonunetinoe pacnpocmpanenue
ceema. 3ammenusi Coanya u Jlynvi. OTpaxeHue cBeta. [lnockoe 3epkano. 3axKoH
OmMpadiceHus ceema.

[Ipenomnenue cBetra. 3akOH TpeloMiIeHUs cBeta. [lonnoe 6Hympennee
ompadxcenue ceema. FMcnoavsosanue nNOAHO20 BHYMPEHHE20 OMPAdNCeHUs 8
ONMUYECKUX C8eMOBOOAX.

Jluaza. Xonm unydert B smH3e. Onmuueckas cucmema ¢omoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bauzopyxocmo u
0AIbHO30PKOCMb.

Pasznooicenue 6enoco ceema 6 cnexmp. Onvimvt Hotomona. Cnoowcenue
CNEeKmMPAlIbHbIX YBEMmOs.

Hemoncmpauuu

1. [IpsiMmonuHeEtHOE pacIpOCTPAaHEHUE CBETA.

OtpaxeHune cBeTa.

[Tomy4yenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTuyeckuid CBETOBO/I.

Xox myueil B coOuparoliei JInH3e.

XO0JI qy4der B pacCEUBAIOLIEH JIMH3E.
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8. [Tomyuenune n300pakxeHnii ¢ TOMOIIBIO JIMH3.

Q. [Ipuniun aeiictBus oToanmapara, MUKPOCKOIA U TEJIECKOIIA.
10. Mogens riasa.

11. PasnmoxeHue 6eoro cBeTa B CIIEKTP.

12. Tlonydenue 6en0ro cBETa MPU CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwie padomul u onvimul

1. HccnenoBanne 3aBUCUMOCTH yIJla OTPaKEHHS CBETOBOTO JIyda OT yIJia
MaJICHUS.

2. N3yuenne xapakTepUCTUK U300paKEHUS TIPEAMETa B TUIOCKOM 3epKalie.

3. HccnenoBanne 3aBUCHMOCTH YIJIa TIPEIOMJICHUS CBETOBOTO Jiyda OT
yTriia maJeHus Ha TPAHUIIE «BO3AYX—CTEKIIO.

4. [Tomyyenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

5. Onpenenenue  (HOKYCHOTO  pacCTOSIHUSL W ONTHUYECKOW  CHJIBI
cobuparoniei JUH3bI (21eKMPOHHAA 0EMOHCIPAYUUL).

6. OnpITel O Pa3lOKEHHIO 0€eJoro cBeTa B CICKTP (21eKmpoHHAA
demoncmpayusi).

7. OnbITHl MO BOCHPUATHIO LIBETA MPEAMETOB MPHU WX HAOIIOACHUU Yepe3

[IBETOBbIE (DUIIBTPHI.

Pa3gen 12. KBanTOBbBIE SIBJICHUSA

Onvimbl Pezepgpopoa u mnaHeTapHas Mojenb atoma. Mojenb atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeol.

PanuoaktuBHOCTh. Anbgha-, 6bema- u eamma-uznydenus. CTpOCHHE aTOMHOTO
anpa. Hyknouwnas moodenb amomuozo Adpa. Hzomonvl. Paouoaxmuembie
npespawenus. llepuoo noarypacnada amomHwix soep.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCCOBOIO 4YHUCEI.
Peaxyuu cunmesa u oenenus si0ep. Mcmounuxu snepeuu Connya u 36é30 (MC).

Anepnas sHepreTuka. Jleiicmeus paouoaKkmueHblX U3MYYEeHUll HAd JHCUBble
opeanuzmol (MC).

Jemoncmpayuu
CnexTpbl U3ITy4eHUS U MOTJIOIIEHHUS.

CnekTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopo/ia.

Habmronenue tpekoB B kamepe Busbcona.

PaboTa cuéTunka HOHU3ZUPYIOUIUX U3ITYUEHUH.

Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOJAYKTOB.
JIaﬁopamopubze pabomuel u onvimout

R

1.  Habnawooenue cniowHbix u TUHEUYAMbIX CHEKMPOB UTYUEeHUsL.

2.  HccrmenoBanue TPEKOB: M3MEPEHHE SHEPTHMH YACTHIIBI 1O TOPMO3HOMY
myTH (110 dhoTorpadusim) (2,1eKmpoHHA 0eMOHCHPAUU).

3. N3mepenne pagnoakTUBHOTO (HOHA (271eKMPOHHAA 0eMOHCHPAUU).
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IToBTOPUTEIBLHO-0000 AN MOYIb

[ToBTOpHUTENBEHO-00001IAIOIIMI MOAY/Ib IPEIHA3HAYEH JJI1 CUCTEMAaTU3alluu U
0000IIEHUST MPEIMETHOIO COJEP)KAHUSA U OMNbITa JAEATEIbHOCTH, MPUOOPETEHHOTO
IPU U3Y4YEHHUH BCETO Kypca (PU3UKH.

[Ipy M3y4eHUM NAHHOIO MOIYJIA PEaTU3yIOTCd M CHUCTEMATU3UPYIOTCS BHJIbI
JESITEIbBHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBAETCS JOCTH)KEHHE NPEIMETHBIX U
METANpPEAMETHBIX  IUIAHUPYEMBIX  pe3yJapTaToB  oOyueHus,  (opMupyercs
€CTECTBEHHO-HAYyYHAs! TI'PAMOTHOCTb. OCBOCHHE HAYYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUN TPUPOJBI U TEXHHUKH, OBJAJCHHE YMEHHUAMH OOBACHATH (pu3nueckue
ABJICHUSA, TIPUMEHAA T[OJy4EHHbIE 3HAHUA, pemarb 3aJa4d, B TOM YHCIIE
Ka4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBHO NEATETBHOCTHBIN XapaKTep JAHHOIO pasjesa pealiu3yeTcs 3a
CYET TOT0, YTO yYAIIHMECS BBIITOIHAIOT 3aJaHUs, B KOTOPBIX UM IIPEIAraeTcs:

" Ha OCHOBE IIOJYYEHHBIX 3HAHMM paclo3HaBaTh M HAy4YHO OOBACHATH
¢bu3nueckue BJICHUS B OKPYXaIOLIe MPUpoie U TOBCETHEBHON XKU3HU;

" JICIIOJIB30BAaTh 0]l PyKOBOACTBOM II€1arora Hay4Hble METObI UCCIIEIOBAHN
¢u3nueckux SABIEHUN, B TOM UYHUCJIE M MPOBEPKU TUNOTE3 U MOIyYEHUS
TEOPETUYECKUX BBIBOJIOB;

" OOBACHATH C ONOPON Ha AUIAKTUYECKUH MaTepuall Mocjie OOCYXKIEHHUS C
[IEIarOrOM  Hay4yHblE OCHOBBI HamOOJIe€e BaXKHBIX JOCTHKEHMHA COBPEMEHHBIX
TEXHOJIOTUHM, HallpUMEp, IMPAKTUYECKOTO MCIIOJIB30BAHUSA PA3JIMYHBIX MCTOYHHKOB
DHEPrMM HAa OCHOBE 3aKOHA IPEBPAILICHHMS M COXPAHEHHs BCEX HM3BECTHBIX BHUJOB
DHEPIUHu.

Kaxnmas w3 TeM [OaHHOrO pasfena BKIIOYAET  OKCIIEPUMEHTAIBHOE
uccieoBaHre O0O0OIAIOIIEr0 XapakTepa Ha YCMOTPEHUE Meaarora M Mpu €ro
nmoMou. Pasmen 3aBepmiaercss NPOBENCHUEM JIUArHOCTUYECKOW M OLIEHOYHOM
paboThI 32 KypC OCHOBHOM IIKOJIBI.

IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHWA VYYEBHOI'O IIPEAMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

B nenom pesynbratel ocBoeHus oOyuaromumucs ¢ 3P ydyeOHoro mpenmera
«Dusuka» JOKHBI COBMANaTh ¢ pesyiabTatamu denepanbpHON paboueit mporpaMmsl
OCHOBHOTO 00I1IeT0 00pa30BaHMUs.

Haubonee 3HaUNMBIMU SIBIISIOTCSL:

JIMYHOCTHBIE PE3YJIBTATDI:

B pesynbTaTe nzydenus GpuU3MKA Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHuUs y
obyuarorierocsi ¢ 3I1P 6yayt chopmupoBanbl Ciaeayromye JMIHOCTHBIE PE3yIbTaThl
B YaCTH:

1) maTpruoTUYECKOTO BOCIIUTAHUS:

19



IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3nYeCcKO HAYKHU;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSM POCCUMCKUX YUEHBIX-(PUZUKOB,;

2) rpa’kJJaHCKOT'0 U TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJI€HUU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN
bu3uKy;

OCO3HAaHWE BAXHOCTH MOPATBbHO-3TUYECKUX MPUHLHUIOB B JIE€ATEIHHOCTH
YYEHOTIO;

3) 3CTETUYECKOTr0 BOCIIUTAHHS:

BOCTIPUATHE SCTETHUECKUX KadyecTB (PU3NYECKOM HAyKH: €€ TapMOHUYHOTO
MOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) EHHOCTH HAYYHOTO TTO3HAHU:

OCO3HaHUE IICHHOCTH (U3NYECKOM HAayKh KaK MOIIHOTO MHCTPYMEHTa
MO3HAHUS MHUpPA, OCHOBBI pA3BUTHUA TEXHOJIOTUM, Ba)KHEHIIEW COCTaBISIOIIECH
KYJbTYpHI;

pa3BUTHE HAy4YHOU JIOOO3HATEIBHOCTH, HHTEpPEca K MCCIEA0BATEIbCKOM
JESITEIbHOCTH;

5) bopMupoBaHUs KyIbTYpPbl 3J0POBbS M 3MOLMOHAJILHOTO OJaronoxydus:

OCO3HAaHUE IIEHHOCTH 0e30macHoro obOpa3a KH3HM B COBPEMEHHOM
TEXHOJOTHYECKOM MHUPE, BAXKHOCTH MPaBUI OE30MaCHOTO MOBEACHUS Ha TPAHCTIOPTE,
HA JIOPOrax, C AJEKTPUUECKUM U TETLIOBBIM 000pYOBaHNEM B JOMAITHHUX YCIOBHSIX;

c(hOopMUPOBAHHOCTh HaBbIKA pedIeKCHU, MPU3HAHKUE CBOETO MpaBa Ha OIIUOKY
¥ TaKOTO Ke TIPpaBa y IPYroro 4eJI0BeKa;

6) TPyA0BOTO BOCITUTAHMUS:

7) aKTHBHOE y4YacTHE B PEIICHWH MPAKTHYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alMM,  HACEJIEHHOTO  IyHKTa, POJHOTO  Kpas)
TEXHOJOTMYECKOM M COLMaIbHOW HANpaBICHHOCTH, TPEOYIOIIMX B TOM YHUCIE U
(bU3NYeCKuX 3HAHUM;

UHTEpEeC K MPAKTUUECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX ¢ (PU3UKOI;

8) PKOJIOTHUYECKOT0 BOCIIUTAHUS:

OpUEHTAllUsI Ha TpUMEHEHHE (U3MYECKUX 3HAHUM IS pelieHus 3anad B
o0JacTu OKpYy»Karolie cpeibl, MIaHUPOBAHUS MOCTYNKOB U OLIEHKH MX BO3MOKHBIX
MOCIICACTBHUM JJIsI OKPYIKAIOIIEH CpeIbl;

OCO3HaHWE TJIO00ANTBHOTO XapakTepa JKOJOTHYECKUX MpoOIeM W MyTed ux
pEIICHNS;

9) amanTanuu K N3MEHSIOIIUMCS YCIIOBHSIM COITMAIBHON M IPUPOJTHOMN CPEIbl:

NOoTpeOHOCT, BO B3aWMOACHCTBMM TPU BBHITIOJHEHUH WCCICAOBAHUNA U
MPOEKTOB (PM3UUYECKON HAMIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JIPYTHUX;

NOBBIIICHHE YPOBHS CBOEH  KOMIIETEHTHOCTH  4e€pe3  MPaKTHUYECKYIO
JesITeNIbHOCTD;

noTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHH, B TOM uucie (POpMyIHUPOBATH
U7IeH, TOHITHS, TUIIOTE3bI O (PU3HUECKUX O0BEKTaX U SBICHUSIX;
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OCO3HaHMe Je(hUIUTOB COOCTBEHHBIX 3HAHMM W KOMIETEHTHOCTEH B 001acTH
bu3uKy;

TUTAHUPOBAHHUE CBOETO Pa3BUTHSI B MPUOOPETCHUN HOBBIX (PH3UYECKUX 3HAHUH;

CTpEMJICHHE aHAJM3UPOBATh W BBISABIIATH B3AUMOCBSI3U MPHUPOJBI, 00IIEeCTBa U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIOIB30BaHUEM (PU3NICCKUX 3HAHUIA

OIICHKA CBOMX JEUCTBUH ¢ Yy4€TOM BIHMSHHS Ha OKPYKAIOIIYyI Cpeny,
BO3MOJKHBIX TJI00ATBHBIX TIOCIEICTBUH.

METANIPEAMETHBIE PE3YJIBTATBI

Osnaoenue ynueepcaibHblMu y4eOHbIMU NO3ZHABAM E/IbHOIMU OCUCHGUAMU:

1) 6a30BBIC JIOTUYECKUE TCUCTBUS:

BBISIBIISATH U XapaKTEPU30BaTh CYIIIECTBEHHbIC TPU3HAKH OOBEKTOB (SIBJICHUM);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KIacCU(PUKAIIUU, OCHOBAHMS IS
000011IeHNS U CPAaBHEHHS;

BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTpUBAEMBIX (aKTax,
JTAHHBIX ¥ HAOJTFOICHUSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBIICHUSIM;

BBEISIBIIATh TPUYUHHO-CJICICTBECHHBIC CBS3M TPH  HM3YYCHHH (DU3UICCKUX
SBJICHMA W TPOIIECCOB, MPOBOJUTH BBIBOJBI C HCIOJIH30BAHUEM JCTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKITIOUCHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (DHU3MUCCKUX
BEJIMYUH, PU HEOOXOAUMOCTHU IO PYKOBOJACTBOM YUHUTEIS;

BBIOMpATh Croco0 pemieHus y4yeOHOW ¢u3uuecko 3amaund (CpaBHEHHUE
HECKOJBKMX BAapUaHTOB pEIICHMs, BBIOOp Hanboiee MOAXOIAMIEr0 € Y4ETOM
CaMOCTOSITEIIbHO BBIIENIEHHBIX KPUTEPUEB) MTO/I PYKOBOJICTBOM YUUTEIIS.

2) 6a30BbI€ UCCIIEIOBATEILCKHUE ICHCTBHUS:

MCITIOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUN HHCTPYMEHT TTO3HAHMS;

MPOBOJUTH IO IIIAHY OIBIT, HECIOXKHBIM (U3HUECKHH IKCIIEPUMEHT,
HeOOJIbIIOEe HCCleoBaHuEe (U3UYECKOTO SIBJICHUS, IPU HEOOXOJUMOCTH MO
PYKOBOJICTBOM YYHUTEIIA;

dbopmynupoBaTh O0OOIIEHUS W BBIBOABI IO pe3yJibTaTaM MPOBEIEHHOTO
HaOJI0/ICHM S, OTIBITA, UCCIIEIOBAHUSI C OTIOPOM Ha IJIaH/aTOPUTM.

3) paboTa ¢ uHdopmanue:

MPUMEHATh Pa3IMYHbIC METObI, MHCTPYMEHTHI W 3allpOChl TPHU IIOWCKE H
otOope mHMOPMAITMU UK JTAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU (pu3nuecKon
3a/1auu, IpU HEOOXOAMMOCTH IO PyKOBOJACTBOM YUUTEIS,

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh MH(HOPMAIINIO PA3IMYHBIX BUIOB U (HOpM
MIPEICTABJICHHS;

CaMOCTOATENILHO  BBIOMpaTh  ONTUMAIbHYIO  (GOpMY  TIPEICTaBIICHUS
uHDOpMAIMU U WUIIOCTPUPOBATH pEIIaeMble 3a7adyd HECIONKHBIMH CXEMaMH,
TUarpaMMaM#, HHOW TpaduKoi 1 NX KOMOMHAITUSIMU, TTOJT PYKOBOJICTBOM YUHTEIIS.

Osnaoenue YHUGEPCANbHBIMU yueoHbIMU KOMMYHUKAMUGHLIMU
delicmeuamu:

1) obmieHue:

B X0JI€ 00CYXXJICHUsI yueOHOro MaTepHaia, pe3yabTaToB Ja00paTOPHBIX PadOT
U TIPOCKTOB 3aJ7aBaTh BOIPOCHI MO CYIIECTBY OOCY>K/1aeéMOM T€MbI U BBICKA3bIBAThH
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ujeu, HaleleHHble Ha pEIIEHHE 3aJadd U TMOJAJep)KaHue OarokenaTeIbHOCTH
OOILIEHNUS;

COIOCTAaBIISATh CBOU CYXKJICHUS C CYXACHUSMHU JPYrMX YYaCTHUKOB JUaiora,
OoOHapy>KUBaTh Pa3IMUMe U CXOJCTBO MO3UIUH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOJUYHO TPEJCTaBISATh PE3YJIbTaThl BBIMOJHEHHOTO (PU3NYECKOTO OIbITa
(aKCTIepUMEHTA, UCCIICIOBAHUS, TIPOEKTA).

2) coBMECTHasl IeSITENbHOCTh (COTPYHUYECTBO):

NOHMMAaTh W MCHOJh30BaTh MPEUMYIIECTBA KOMAHIHON M WHANBUAYyAIbHON
paboTHI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

NPUHUMATH [[EJIM COBMECTHOMU JeSITEIbHOCTH, OPTaHU30BBIBATH JCHCTBUS 1O €€
JOCTHKECHHIO: PACTIPEACIIATH PO, OOCYKAATh MPOIECCHl U PE3yIbTaThl COBMECTHOU
paboThl, 000011aTh MHEHUS HECKOJIBKHUX YEJIOBEK;

BBITMIOJIHATh CBOIO 4YacTh pabOThl, JOCTUras KayeCTBEHHOI'O pe3yjbTaTra IO
CBOEMY HAINpABICHUIO U KOOPAUHHUPYS CBOM JEUCTBUSA C JPYTMMM YIEHAMU
KOMaH/Ibl;

OLICHMBAaTh KayeCTBO CBOETO BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIbHO C(POPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBUSL.

Osnadenue yHueepcanbHblMu y4ueOHbIMU PECYIAMUCHBIMU OCliCIBUAMUL:

1) camoopranuzanusi:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsX, TPEOYIOUINX st
pemienus GU3NIecKux 3HaAHUH;

OPUEHTHPOBATHCS B  PA3NMMYHBIX  MOAXOAAaX  MNPHUHATHS  PEIICHUH
(MHIWBUIYaTbHOE, IPUHATHE PELICHUS B TPYIINE, MPUHATHE PEIICHHUA TPYIION );

COCTaBIISITh AITOPUTM pelIeHuUsT (GU3HUECKON 3aauM WU TTaHa UCCIIeIOBaHUS
C y4€TOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, MOJT PYKOBOACTBOM
YUUTEN.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY CHUTyalluM W TpeqiaraTh IUlaH €€ W3MEHEHHUs, IpH
HEO0OXOJMMOCTH O] PyKOBOJICTBOM YUUTEIIS;

OOBSICHATH  NPUYUHBI  JOCTHXKEHHUS  (HEJOCTWXKEHHUS]))  pe3ysbTaToB
JesITeIbHOCTH, AaBaTh OILICHKY PHUOOPETEHHOMY OIIBITY;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBHSIM.

3) SMOIMOHALHBIA WHTEIJIEKT:

CTaBUTH Ce0sl HA MECTO JPYroro uejoBeKa B XOJAE CIopa WM TUCKYCCHH Ha
HAYYHYIO TeMY, IOHUMaTh MOTUBbI, HAMEPEHHSI U JIOTHKY JIPYTOroO.

4) npuHaTue ceds U APYTUX:

puU3HaBaTh CBOE MPABO HA OMIMOKY MPHU PEIIeHWH (PU3UYECKHUX 33734 WIIH B
YTBEPXKACHHUIX HA HAYYHBIE TEMBI M TAKOE K€ MPaBO JIPYroro.

HPEAMETHBIE PE3YJIBTATBI

TpeGoBaHusi K MpeAMETHHIM pe3yJbTATAM OCBOEHHUS] Y4eOHOI0 MpeaMeTa
«®u3ukay, pacnpeaejeHHble 10 roaM 00y4eHnst
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Pesynbratel mo rogam (GOpMyIHUPYIOTCS MO MPHUHLMIY A00AaBIEHUS HOBBIX

pe3yNbTaTOB OT Trojla K ToAy (pe3yibTaTbl OYEpPEJHOr0 Toja MO YMOIYaHHUIO
BKJIFOUAIOT PE3yJbTaThl NPEIbIIYIINX JIET).

7 KIIACC

[IpeameTHble  pe3yiabTaThl Ha 0a30BOM  YpOBHE JOJKHBI  OTpaXaTh

c(hOpPMHUPOBAHHOCTh Yy 00YUAIOIIUXCSl YMEHUIA:

OpUEHTHUPOBATLCS B MOHATHUSIX U ONEPUPOBATh MMH Ha 0a30BOM YpOBHE:
du3nueckue M XUMHYECKHUE SIBICHUS; HAOIIOJCHUE, IKCIIEPUMEHT, MOJIETb,
TUNO0TE3a; CIWHMIBI (PU3MYECKUX BEIUYHH; aTOM, MOJIEKyJa, arperaTHbIC
COCTOSIHMS BemecTBa (TBEpHOE, MKUIKOE, Ta3000pa3HOE); MEXaHHYECKOe
NBIKEHUE (PAaBHOMEpPHOE, HEPaBHOMEpPHOE, MPSIMOJIMHEHHOE), TPacKTOpus,
paBHOAeicTBytomass  cui,  gedopmanus  (yopyras, — IJIaCTHYECKas),
HEBECOMOCTh, COOOINIAIONIMECS] COCYAbl, C ONOPOM Ha AUAAKTUYECKUU
MaTepualn

paznuyath sBiIeHusA (qud@y3us; TEMIOBOE [BH)KEHHME YacCTULl BEIIECTBA;
PaBHOMEPHOE JIBU)KCHUE; HEPABHOMEPHOE IBUKCHHUE; WHEpLHUS;
B3aMMOJICUCTBUE TEN, pagHoGecue mMeEEPObIX mell C 3AKPenjiéHHOU OCbio
spawenusl; Tiepeaada JaBICHUS TBEPABIMH TEIAMH, KUIKOCTSIMU U Tra3amu;
aTMocepHOE JlaBlieHWE; IUIaBaHWE TeJI; TMPEBPAICHUS MEXaHUYECKOU
SHEPIruM) IO OMHCAHUIO WX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JTaHHOE (PU3MYECKOE SIBJICHHE, MOCIe MPEeABAPUTEIHLHOIO
00CYXJIeHHUs C TIearorom;

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UYECKUX SIBIICHUI B OKPYKArOIIEM
MHUpE, B TOM 4YHclie (U3NUECKUE SBJICHUS B TIPHUPOC: MPUMEPHI JABMKCHHS C
Pa3IMYHBIMU CKOPOCTSIMH B KMBOM WM HEKUBOW IPUPOAE; NEUCTBUE CHUIIBI
TPEHHUSI B MPUPOJIC U TEXHUKE; BIUSAHHE aTMOCHEPHOTO JABJICHUS Ha >KMBOU
OpraHu3M; IUIaBaHWE PbIO; pbIYard B TEJE YeJIOBEKa; MPU STOM MEPEBOJUTH
NPAKTUYECKYyl0  3aJady B y4eOHyI,  BBIJEISATh  CYIIECTBEHHBIC
CBOMCTBA/TIPU3HAKH (PU3UYECKUX SBJICHUH C TTIOMOIIBIO T1€/1arora;

OMMUCBHIBATh M3YyYCHHBIC CBOMCTBA TeNl W (PU3WUYECKHUE SIBJIICHUS, HCIOJIB3Ys
dbuznyeckre BeMMUMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BpPEMsl, IMYyTh,
CKOpPOCTb, CPEAHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIa TSHKECTH, BEC TEJa, CUJia
TpeHUs, JaBjieHue (TBEPAOro TeJa, *KUIKOCTU, Ta3a), BBHITAJKUBAIOINIAS CHUIIA,
MEXaHH4YeCcKas padoTa, MOIITHOCTD, IJICUO CHIIBI, MOMEHT CHJIbI, KOA(PDHUIITHEHT
MIOJIE3HOT0 JIEUCTBUSA MEXAHU3MOB, KHUHETHUECKAs U MOTECHIMAIbHAS SHEPIrus)
C OMOpo Ha CXeMy, NpPH OINMUCAHWU PACKPBIBaTh (U3HUECKUN CMBICI
WCIIOJIB3YEMbIX BEIMYWH, UX 0003HAYCHHS M CAMHUIIBI (PU3NYECKUX BEITUYHH,
Haxooums opmysl, cesazvieaouue OAHHYI0 QUIUYECKYIO BEIUYUUHY C OpYeUMU
GeUYUHAMY, CMPOUMb 2pauKU  U3VHEHHBIX 3A8UCUMOCTEl QU3UYEeCKUX
geuyuH ¢ ONIOPOM HA TUIAKTUYECKUN MaTepHua;

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3NUYECKUE SABJICHUS U IPOLECCHI, UCTIOIb3YS
IpaBUJia CIOXKEHUsS CUJ (BIOJIb OJHOM mpsiMoit), 3akon I yka, 3axon [lackans,
3axon Apxumeoa, npasuno pagnogecus pviuaza (610Ka), «3010mMoe Npasuion
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MexaHuKy, 3aKOH COXPAaHEHHsS MEXAHMYECKOW BSHEpPIruH; NpHU 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHa W 3anNUCbIBAMb €20 Mamemamuieckoe
8bIpadiCeHUe NOO PYKOBOOCMBOM Nedazozd ¢ 00cydcoeHuem niana pabomol,
OOBACHATh (PU3UYECKHUE SIBJICHUS, MIPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTyalllil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: MPU ITOMOIIN
nejarora BHISBISATh MPUYMHHO-CIIECTBEHHBIE CBA3H, CTPOUTH OOBSCHEHUE U3
1—2 noruyeckux 1MaroB ¢ onmopoi Ha 1—?2 U3y4YEHHBIX CBOMCTBA (PUIUUECKUX
ABJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pelmaTh TUIIOBBIE PACUETHBIE 3aJa4d B 1JAEHCTBUE C ONMOPOM HA aJIrOpPHUTM,
IPEIBAPUTEIBLHO Pa300paHHBII COBMECTHO C MEJAroroM, UCHOJb3Ys 3aKOHbI U
(opMyJibl, CBA3BIBaIOIINE (PU3MUECKHUE BETUUYHUHBI: HA OCHOBE aHAJIN3a YCIOBHS
3aJla4yM 3alKiChIBaTh KPAaTKOE YCIIOBUE, MOACTABIATh (PU3HMUECKUE BEITUYHHBI B
GopMysnBl UM OPOBOAUTH PACUETHl, HAXOAWUThb CIPABOYHBIC JIAHHBIE,
HEOOXOAUMBIE JUIsSl pEIIeHUs 33/ay, OLIEHUBATh PEATMCTUYHOCTh MOJIyUYEHHOU
(u3nYeCKOi BETNUYHNHBI;

pacno3HaBaTh IPOOIEMbI, KOTOPHIE MOKHO PEUIUTh MPU MOMOIIH (PU3UUECKUX
METO/IOB IOCJE MPEABAPUTEIBHOIO OOCYXKIEHUS C MEeNaroroM; MpHu IMOMOIIH
reJarora B ONUCAHUM UCCIIEI0BAHUS BBIIESATh MPOBEPSEMOE MPEANOI0KEHNUE
(rumoTe3y), ¢ ONOpPOM Ha JUIAKTUYECKHM MaTepuall pas3inyaTbh U
MHTEPIPETUPOBATh MOJIYYEHHBIN pe3ylibTaT, HaXOAUTh MOCEe OOCYXKIACHUS C
[Ie1aroroM OMIMOKU B XO/I€ OIBITA, JAEJIaTh BBIBOJBI IO €T0 Pe3yJbTaTaMm;

YMETb HaxOJUTh C MCIOJIb30BaHHEM LHU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI TI0 HAOMIOJACHUIO (PU3HUECKUX SBICHUN WM (PU3HUECKUX CBOMCTB TEII:
(GopMynMpOBaTH MPOBEPSIEMbIE  MPEANONOXKEHHS, COOMPATh YCTAHOBKY
U3 MPEJIOKEHHOTO 000PYJIOBaHUSA C ONOPOM Ha CXEMy, 3alUChIBaTh XOJ
onbITa U GOPMYIUPOBATH BHIBOJIbI O] PYKOBOJCTBOM MEAArora;

BBINIOJIHATH NPSIMbIE U3MEPEHUS PACCTOSHUA, BPEMEHHU, MacChl Tena, 00béMma,
CWJIBI U TEMIEPATypPhl C UCIOJIB30BAaHUEM AHAIOTOBBIX M IIU(PPOBBIX MPUOOPOB
C OIOPOM Ha ajNrOpUTM; 3aIIMCHIBATH NMOKa3aHUs IPUOOPOB C yUETOM 3aJaHHON
a0COIOTHOM MOTPEITHOCTH U3MEPEHU;

IIPOBOJIUTH COBMECTHO C NEAAroroM MCCIEI0BaHNE 3aBUCHUMOCTU OJHOM
(¢u3MUecKoi BEIMYMHBI OT JAPYTOM C HUCMOJb30BAHUEM MPAMbBIX U3MEpPEHUU
(3aBHCHMOCTH TIyTH PaBHOMEPHO JABMXKYILErocs Telda OT BPEMEHH JBUKEHUS
TeNa; CUlbl MPEeHUs CKOIbJICeHUsi Om 6eca mend, Kaiyecmea o006pabomru
nosepxHocmeti men U HE3ABUCUMOCMU CUNbI MPeHUs om NIowaou
CONPUKOCHOBEHUsI e, CUlbl YHNPYeoCmu Om  YOJIUHEHUS  NPYICUHDL,
BLIMANKUBAIOWE CUTLL OM  00bEMA NOSPYICEHHOU Yacmu mena u om
NIOMHOCMU  JHCUOKOCMU, €€ He3a6UCUMOCU Om NIOMHOCMU mead, Om
2nyOUHbL, HA KOMOPYIO NOSPYAHCEHO MeNO;, YCI08UU NAA6AHUS e, VCI08UU
paeHogecusi pvluaea u 0J10K08); TOJ PYKOBOJCTBOM I€[arora y4yacTBOBaTh B
IUTAHUPOBAHUM Y4e€OHOTO HCCIeNOBaHUs, COOMpATh YCTAHOBKY M BBIMOJIHSTH
U3MEpEHUs, CIeAys NpPeIIoKEHHOMY IUIaHy, (UKCHPOBaTh pE3yJbTAThI
MOJIyYeHHOW 3aBUCHUMOCTH (PU3MYECKHX BEJIWYMH B BUAEC MPEATIOKEHHBIX
TaOIUI ¥ TPaPHUKOB, IENATh BHIBOJIBI 110 pPe3yIbTaTaM UCCIIEI0BAHUS;
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MPOBOAWTh KOCBEHHBIE M3MEpeHHUs] (U3HUECKUX BEIMYHH (TUIOTHOCTH
BEIIECTBA KUJAKOCTH U TBEPAOrO TEJa; CHJIa TPEHUS CKOJIbKEHUS; JTaBJICHUE
BO3/lyXa; BBITAJKUBAIOIIAs CUIA, ACHCTBYIOIIAs Ha MOrPYXKEHHOE B JKUJKOCTb
T€N0; KOA(PPUIMEHT MOJIE3HOTO AECUCTBUS MPOCTHIX MEXAHU3MOB), CIETYs
NPEeNJIOKEHHOW ~ MHCTPYKLMHM;  TPU  BBINOJHEHWHM  M3MEPEHUH  Toj
PYKOBOACTBOM IeJarora cooupaTrb OSKCHEPUMEHTAIbHYIO YCTaHOBKY U
BBIYHCTISTh 3HAUCHUE UCKOMOW BEJTMUMHBI,

coOMIoaTh MpaBWiIa TEXHUKH O€30MacHOCTH MpU paboTe ¢ J1abopaTOpHBIM
00opyIOBaHUEM TOCTE MPEABAPUTEIHLHOTO 00CYKICHUS C IEJarOroM;
COMOCTAaBIIATh MPHUHIUIBI JEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMNCTB:
BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCY/Abl, OApOMETp, pblYar,
HNOJBWKHBIA U HEMOJBMXKHBIA OJIOK, HAKJIOHHAs IUIOCKOCTh C OINOpOM Ha
IUIaKTUYECKUN MaTepua;

XapaKTepU30BaTh MPUHIIUIBI TEHCTBUS W3YYCHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB TOCTE MPEABAPUTEIHLHOTO OOCYXKACHHS C TIEAaroroM C OMOpoi Ha
uX onucaHus (B TOM 4YHCIE: TMOAIIUIMHUKH, YCTPOHCTBO BOJOIPOBOA,
THAPABIMYECKANA TIpecc, MaHOMETP, BBICOTOMEp, TIOPIIHEBOW HACOC,
apeoMeTp), HCHOJb3ysl 3HAHUSA O CBOMCTBAX (DU3MUECKUX SBICHUN H
HEoO0XoAuMble (PU3UYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHI / HAXOAUTh MH(POPMALIMIO O MPUMEpPax MPaKTUYECKOrO
UCTIOJb30BaHUSl  (PU3MYECKUX 3HAHUM B  TIOBCEJHEBHOM JKU3HM IS
oOecrieueHus 0€30MacHOCTU MpHU OOpAIIeHUH ¢ MPUOOpaMHU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3/I0OPOBBS M COOIIOIECHUS HOPM SKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIe;

OCYIIECTBIISITH C MMOMOIIBIO Tiearora 0TOOp UCTOYHUKOB MH(POPMAIINH B CETH
WMHTEepHET B COOTBETCTBUM C 3aJaHHBIM IMOMCKOBBIM 3alPOCOM, HAa OCHOBE
UMEIOIINXCS 3HAHUN U MYTEM CPAaBHEHHUS PA3JIMYHBIX WCTOUYHUKOB BBIJICISTH
MHPOpMAIMIO, KOTOpast SBISETCS MPOTUBOPEUYMBOM WM MOMKET OBITh
HEJI0OCTOBEPHOM;

UCIOJb30BaTh IPU BBIMIOJHEHUU YUYEOHBIX 33JaHUN HayYHO-TIOMYJIPHYIO
IUTepaTypy (U3MUECKOTO COJICp)KaHHS, CIPABOYHBIC MaTepUANbI, PECYPCHI
cetu  MuTepHer; Bnaaerp mnpuéMaMd  KOHCIIEKTHPOBAHHSI  TEKCTa,
npeoOpa3zoBaHus HH(POPMAILIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/aBaTh MOJ PYKOBOJACTBOM Tiemarora ¢ OOCYXIEHHEM IUlaHa padOThI
KpaTKWe NMUChbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HCTOYHHUKOB
uHpopmauu (HU3NIECKOTO COJAEpNKAHUS, B TOM YHCIE ITyOJMYHO JeNaTh
KpaTKue COOOIICHHUS O pe3yibTaTax IMPOEKTOB WM Y4EOHBIX HCCIIEIOBaHMUIL;
IIPA 3TOM TPAMOTHO MCIIOJIb30BATh M3YUYECHHBIN IMOHITUHWHBIN ammapar Kypca
(u3MKH, COMPOBOXKIATh BHICTYIIJICHUE MPE3EHTAlUEH;

NpU BBHIMOJHCHUH Y4YeOHBIX MPOEKTOB M HCCIEAOBAHUU IO PYKOBOACTBOM
nejarora pacnpenensitb OOS3aHHOCTHM B TpYyIIle B COOTBETCTBUHM C
MOCTABJICHHBIMU 33J]a4aMH, CJIEIUTh 32 BBINOJIHEHUEM IIJlaHA JEHCTBUIA,
aJIeKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIaA B JI€ATEIbHOCTh TPYIIIIHI;
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BBICTpAUBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUWUTHIBasE MHEHUE
OKPYXKAIOIKX.

8 KUIIACC
[IpenmeTHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI — OTPa)KaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHUMN:

— OpPHUEHTUPOBATHCA B MOHATHUAX U ONEPUPOBATh UMU HAa 0a30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUJKEHHE aTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHMSI BEILIECTBA, KPUCTAJUIMUECKUE M aMOp(HBIC Tella, HACHIIICHHbBIN U
HEHACBIIICHHBIA Map, BIAXHOCTh BO3/AyXa; TEMIIEpaTypa, BHYTPEHHSA
DHEPrus, TEIUIOBOW JIBUTATENb; DJJIEMEHTApHBIM JJIEKTPUUYECKUM  3apsij,
ANEKTPUYECKOE  I0J€, TPOBOJAHMKM W  JAMDJIEKTPUKH,  IOCTOSHHBIN
ANEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

— pa3nuyaTh SBJIEHUS IMOCIE MPEABAPUTEILHOIO OOCYXIEHHS C IeJarorom
(TemyoBoe paclIMpeHHe/cKaThe, TeIlonepeaaya, TEIIOBOE paBHOBECHE,
CMa4yMBaHUE, KalWUIAPHBIE SIBJICHUSA, MCIApEHHE, KOHACHCALMs, IUIaBJICHUE,
KpUCTaIA3aLUsA (oTBepneBaHue), KHIICHHE, Terionepesaya
(TermIonpoBOJHOCTh,  KOHBEKLHUS,  M3Iy4YEHHE);  JJeKTpu3auus  Ted,
B3aMMOJICHCTBHE 3apsAOB, JEHUCTBHUS JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aWMOJECHCTBUE MAarHUTOB, JIEWCTBHE MAarHUTHOIO  ITOJIA
Ha IIPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAs WHIAYKLHUSA) MO ONUCAHHUIO MX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OMNBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(u3nUecKoe SBIICHUE;

— pacro3HaBaTh C MOMOUIBIO TEAArora MNpOSBICHUE H3YYEHHBIX (DU3NUYECKUX
SBJICHUH B OKPY’KaloIlleM MHUpE, B TOM YuCie (PU3NUECKHUE SIBICHUS B IPUPOJIE:
NOBEPXHOCTHOE HATSLDKEHHUE U KAIWJUISIPHBIE SIBJICHHS B IPUPOJE, KPUCTAIUIBI B
npupone, wuznydenue CoiHIla, 3aMep3aHue BOJAOEMOB, MOPCKUE OpH3BbI,
oOpa3oBaHHE pOCHI, TyMaHa, HHes, CHera; »JJEKTPUYECKUE SBJICHUS B
atMocepe, IIEKTPUYECTBO KUBBIX OPraHM3MOB; MAarHUTHOE MoJie 3eMJH,
apelid moocoB, PO MArHUTHOTO TOJS JUIS JKU3HU Ha 3emile, MOJSIPHOE
CUSIHUE; TPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33/1auy B Y4eOHYIO, BBIIEISATh
CYILIECTBEHHbIE CBOMCTBA/MIPU3HAKU (PU3UUECKUX SIBJICHUI;

— ONMUCBHIBATH TMOJ PYKOBOJCTBOM IIieJarora ¢ OOCyXKJACHHUEM IulaHa pabdoThI
U3YYEHHBIE CBOWCTBA Tell U (PU3MYECKUE SBJICHMS, HCHONB3Ys (pu3nyeckue
BEIUYMHBI (TEMIEpaTypa, BHYTPEHHSS DJHEPrUs, KOJIMYECTBO TEIUIOTHI,
yAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJEIbHAs TEIUIOTA IUJIABICHUS, yAEJbHAs
TEIUIOTa NapooOpa3oBaHMsl, yJElbHas TEIJIOTa CropaHUs  TOILUIMBA,
KO3 (UIMEHT TMOJEe3HOTr0 JEHCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3/1yXa, DJJIEKTPUYECKHH 3apsij, CHJla TOKA, 3JIEKTPHUUYECKOE
HaIpSDKEHUE, CONPOTHBIIEHHE IPOBOJHMKA, YJEIbHOE COIPOTHUBIICHHUE
BEIIECTBA, pPabOTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA); MPHU OIMNHUCAHUU
OPaBWJIBHO TPAaKTOBAaTh C IOMOUIbIO Mejarora (U3MYECKUH  CMBICH
UCIOJIb3YEMBIX BEJIMYMH, O0O3HAUYEHUS M E€AUHMIBI (PU3NYECKUX BEJIUYMH,
HaXoAUTh (OPMYJbl, CBA3BIBAIOIINE JAaHHYIO (U3NYECKYIO BEIMUYUHY C
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IPYTUMHU  BEIMYMHAMH, CTPOUTh TpaduKH W3YYEHHBIX 3aBUCUMOCTEH
(bu3HUEeCKUX BEJINYUH;

OMpeNeNsaTh TMOCNe MPEABAPUTEILHOIO OOCYXKJEHUS C IeIaroroM CBOMCTBa
Ted, (U3HYECKHUE SIBICHUS M TPOLIECCHI, UCIOJIb3Ys OCHOBHBIC MOJOKECHHUS
MOJIEKYJISIPHO-KUHETUYECKOM  TEOPUU  CTPOCHMS  BEUIECTBA,  IPUHIUII
CYIIEpPIIO3UIIMH TOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHs 3apsija,
3akoH Oma Uil yyacTka LenH, 3axoH [{coyns—J/lenya, 3aKOH COXpaHEHHS
SHEPruM; TPU 3TOM HAXOAUTH CJIOBECHYIO (DOPMYIHPOBKY 3aKOHAa U €ro
MaTeMaTHYeCKOe BBIPAKEHHE C OMOpOM Ha MHUQPpPOBbIE 00pa3oBaTEIbHBIC
pecypcesl;

COOTHOCHUTB IOJI KOHTPOJIEM IeJarora pu3n4eckue mporeccsl U CBOWCTBA Te,
B TOM UHCI€ M B KOHTEKCTE CHUTYyalluidl MPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, Ipyu MOMOIIHY €1arora BhISBISATh IPUYUHHO-CIIEICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE U3 1—2 JTOTUYECKHX I1aroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUHN, PU3NUYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
pelmaTh THIOBBIE PACYETHBIE 3a1a4i B 1—2 NEHCTBUS C OMOPOM HA aTOPUTM,
MIPEABAPUTEILHO PAa300paHHBI COBMECTHO C NIEAArOroM, UCMOJb3Ys 3aKOHbI U
(opMyIbl, CBA3bIBatOLIME (PU3NUECKUE BETUUMHBI: HA OCHOBE aHAJIN3a yCIOBUS
3a/la4yd 3alUChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX MJIA
pelIeHusT 3a/aud, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAMMBIE s €€
pelIeHus, TPOBOJUTH PACYETHI W CPAaBHUBATH IIOJYYEHHOE 3HAYCHHE
(bu3HUeCcKoii BETUYUHBI C U3BECTHBIMU JIAHHBIMU;

UMETh MPEJICTaBIIEHHE O MpoOieMax, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIN
(U3MUECKMX METOJO0B MOCIE NPEIBAPUTEIBLHOTO OOCYKIEHHUS C IEIarorom;
UCIIONb3YSI OMMCaHUe HCCJIEI0BAHMS, BBIJICIIATD MIPOBEPSIEMOE
MPEANOJOKEHNEe,  OLEHUBATh  MPABWIBHOCTh  MOpSJAKAa  IPOBEICHUS
MCCJIEI0BAHMSI, I€TIaTh BBIBOIBI;

yMETh HaXOJUTh C MCIOJIb30BAHHEM IU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB
OTIBITHI 0 HAOMIOACHHUIO (DU3UYECKUX SIBJICHUN WM (DU3UIECKUX CBOMCTB Tell
(KanmuJUIsIpHBIE SIBJICHUS, 3aBUCHMOCTH JaBJICHUS BO3JyXa OT €ro 00béMma,
TEeMIIepaTyphl; CKOPOCTH MPOIIeCcCa OCTHIBAHUS/HATPEBAHUS TIPH U3ITYYCHUH OT
[[BETa M3Ty4arollei/morIomaromneil moBepXHOCTH; CKOPOCTh UCTApEHUsI BOJIbI
OT TEMIEPATYPHI KUJKOCTH U TUIOLIAU €€ MOBEPXHOCTH; JIEKTPU3ALUS TN U
B3aUMOJICUCTBUE DJIEKTPUUYECKUX 3aps0B; B3aUMOJCHCTBUE TMOCTOSIHHBIX
MarHuTOB, BHU3yaju3alldsg MAarHUTHBIX TOJIEW TOCTOSIHHBIX MAarHUTOB;
NEUCTBHMA  MAarHUTHOTO  TMOJISI HAa  NIPOBOJHUK  C TOKOM,  CBOWCTBa
AJIEKTPOMArHUTA,  CBOMCTBA  JJIGKTPOABUTATEN  MOCTOSHHOTO  TOKA):
(GopMyIHpOBaTh MPOBEPSEMBIE MPEANOIOKEHUS, COOMpATh YCTAHOBKY W3
PENSI0KEHHOTO0 000PY0BaHUs C OMOPOM Ha CXEMY; ONMUCHIBATH X0/ OIbITA U
(opMyIMpPOBATH BHIBOJBI MO PYKOBOACTBOM M€1arora;

MMETh TMPEJCTABICHUS O MU3MEPEHUM TEeMIEpaTypbl, OTHOCUTEIbLHOU
BJIQYKHOCTH BO3/yXa, CUJIbl TOKA, HAIIPSDKEHHSI C UCIIOJIb30BAHUEM AHAJIOTOBBIX
MpUOOPOB W JaTYMKOB (U3WUECKUX BEIMYHMH, MPH MOMOIIM Teaarora
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CpPaBHUBATH pPE3yNbTaThl H3MEPEHHH C YYETOM 3aJaHHONW aOCOJIOTHOU
HOTPELIHOCTH;

IPOBOJUTH COBMECTHO C TMEJAaroroM MHCCIEA0BaHUE 3aBUCHUMOCTH OJIHOM
(u3nyecKkoil BENIWYMHBI OT JIPYrOW C MCHOJIb30BAHUEM MPSIMBIX H3MEPEHUN
(3aBUCUMOCTb  CONPOTUBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IJIOLIAAH
MOTIEPEYHOT0 CEUYEHHUsS U YJCIBHOTO COMPOTHBIICHUS BEIIECTBAa MPOBOJHMKA,;
CHJIBI TOKa, MIYIIETO 4Yepe3 MPOBOJHMK, OT HAIpPsDKEHHS Ha TMPOBOJIHUKE;
UCCJIEIOBAHUE  TOCJIEAOBATENIbHOTO M MApaJUIEIbHOTO  COEIMHEHMI
MPOBOJAHMKOB): TUIAHUPOBAaTh HCCIEJOBaHHWE, COOMpATh YCTAHOBKY H
BBITIOJHATH U3MEPEHHSI TI0]] PYKOBOJICTBOM IEAarora, cienys IpeaioKeHHOMY
1aHy, (PUKCHUPOBATh PE3yJbTaThl OTYYEHHOW 3aBUCUMOCTH B BUAE TaOIHI] U
rpaduKoB, e1aTh BHIBOJBI IO pe3ysbTaTaM UCCIIEeI0BaHUS Mocie 00CyKIECHUS
C MEIaroroM;

COOTHOCUTh KOCBEHHBIE HU3MEpPEHUS (PU3NYECKUX BEIUYMH (yAelbHas
TEIUIOEMKOCTh BEILECTBA, CONPOTUBJICHUE MPOBOJAHHKA, pabOTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKa): C TMOMOIIBI0 TMeJarora IUIaHUPOBAaTh HW3MEpEHHUS,
coOupaTh  OKCIEPUMEHTAIBHYIO  yCTAHOBKY, CIEAysd  MPEAIOKEHHOU
WHCTPYKIINH, U BBIYUCIISATH 3HAYCHUE BETUYNHBI,

coOI01aTh MpaBUjia TEXHUKU O€30MacHOCTH MpU paboTe C J1abopaTOpHBIM
000py1I0BaHUEM MOCIE NMPEABAPUTEIBHOTO O0CYKIEHUS C MEJarorom;
COTOCTABJIATh C IMOMOLIBIO MeJarora MHPUHLMIBI JCHCTBUS H3YYEHHBIX
npuOOpPOB U TEXHUUYECKUX YCTPOICTB C ONMOPOM Ha UX OMUCAHUS (B TOM YHUCIIE:
CHUCTEMa OTOIUIEHHS JOMOB, TUTPOMETp, MapoBas TypOWHa, aMIepMeTp,
BOJIbTMETP, CUETYMK DIIEKTPUYECKOW DSHEPTUH, DIIEKTPOOCBETUTEIBHBIC
NpUOOPBI, HArpeBaTeNIbHbIE AIEKTPONPUOOPHl (IIPUMEPHI), DIECKTPUUECKHE
MPEeIOXPAHUTENH; DIEKTPOMArHUT, AJIEKTPOJBHUTaTENb IMOCTOSHHOTO TOKa),
MCIIONIB3YSl METOIWYECKHME MaTepuaibl O CBOMCTBaX (PU3MYECKUX SBICHUN U
HE00XoaNMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MOCJIE MPEIBAPUTEIBLHOTO OOCYXXKJIEHHS C IMENaroroM MpoCThbIe
TEXHUYECKUE YCTPOIICTBA U HW3MEpUTENIbHbIE NpUOOpPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETpP, JABUTaTelb BHYTPEHHErO CrOpaHus, OSJIEKTPOCKOI, peocTar);
COCTaBIISITh CXEMBbl JJIEKTPUYECKUX ILEeNell ¢ TMOoCciHeA0BaTeIbHBIM U
napajyuieIbHBIM COEAMHEHHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE OOO3HAYCHUS
3JIEMEHTOB JJICKTPUYECKUX LIETIEH;

NPUBOJUTH MPUMEPHI/HAXOINUTh HHPOPMAIMIO O MPUMEpPax MPAKTHIECKOTO
UCTIONB30BaHUSl  (U3MYECKUX 3HAHUH B  TIOBCEJHEBHOW JKHM3HHM IS
oOecrieueHus 0€30MacHOCTU MpU OOpaIIeHUH C MPUOOpaMHU U TEXHUYECKUMU
yCTpOMCTBaMH, COXpPaHEHHs 37J0POBbSI M COONIOACHUS HOPM SKOJOTHYECKOTO
MIOBEJECHHUS B OKPYXKAIOLIEH Cpee;

OCYIIECTBIISITh C TMOMOIIBIO MeJarora MOUCK HH(popManmuu (QU3NIECKOro
coliepkaHusi B ceTh VIHTepHET, Ha OCHOBE HUMEIOUIMXCA 3HAHUM U MyTEM
CPaBHEHHUS JONOJIHUTEIbHBIX MCTOYHMKOB BBIACIATh MH(DOpPMALMIO, KOTOpas
ABJIIETCS IPOTUBOPEUMBON MIIM MOXKET OBITh HEJAOCTOBEPHOI;
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— HCIIOJIb30BaTh NMPHU BBIMOJIHEHUN Y4EOHBIX 3aJaHHil OTOOPAHHYIO MEAarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro COJAEpkKaHUs, CIPABOUYHbBIC
MaTepualbl, pecypcsl ceth MHTEpHET; BIaAeTh NPpUEMAMHU KOHCIIEKTUPOBAHUS
TeKCTa, npeoOpazoBanus HGOPMAIIMK U3 OJHON 3HAKOBOW CUCTEMBI B JPYTYIO
C OMOPOM Ha aNrOPUTM U YTOUHSIOIINE BOIPOCHI NIEJArora;

— co3JaBaTh MOJ PYKOBOJCTBOM Iefarora C OOCYXJCHHEM IuUlaHa pPalboThI
MUCbMEHHBIE U KpaTKHE YCTHBIE COOOMIeHUs, 0000mas uHGOpMAIUIO U3
HECKOJIbKUX HCTOYHHMKOB (DM3MUYECKOTO COJAEP)KaHUSA, B TOM YHUCIIE MyOIUIHO
IIPEACTABIIATH PE3YIbTATHI IPOCKTHOM MU UCCIIEA0BATEIBCKON AEATEIBHOCTH;
Py 3TOM T'PAMOTHO HCIOJb30BaTh M3YUYEHHBIN MOHATHIHBIN ammapaT Kypca
(bU3HUKHU, COMPOBOXK/IaTh BBHICTYIJICHUE MPE3CHTALINEH;

— IpU BBHINOJHEHMH YYEOHBIX IPOEKTOB M HCCIEAOBaHUN  (DU3HMUECKUX
IPOLIECCOB MO PyKOBOJICTBOM II€/larora pacrpenesTh 00S3aHHOCTH B TPYIIIE
B COOTBETCTBUU C ITOCTABJICHHBIMH 33/1a4aMH, CJICIUTH 34 BBIITOJIHEHUEM IUIAaHA
NEeUCTBUHN U KOPPEKTUPOBATH €T0, aJICKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATENIBHOCTh TPYMIBI;, BBICTPAMBATh KOMMYHHKAaTHBHOE B3aUMOJICHCTBHUE,
MPOSIBJISISt TOTOBHOCTD pa3pelaTh KOH(MIUKTHI.

9 KUIIACC

[IpenMeTHble  pe3ynbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI — OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

— OpPUEHTUPOBATHCA B TMOHATUSIX M OMNEPUPOBaTh MMM Ha 0a30BOM YypOBHE:
CHCTEMa OTCYETA, MAaTECpUATbHAS TOYKA, TPACKTOPHUSA, OTHOCHUTEIbHOCTH
MEXaHUUYECKOTO ABWXKEHHUs, nedopmamus (ympyras, ruracTUdeckas), TpeHHue,
yeHmpocmpemumebHoe )YCKOpeHue, HEBECOMOCTb U IMEPErpy3KU; LUEHTP
TSOKECTH; a0COMIOTHO TBEPAOE TENO, IEHTP TSHKECTH TBEPIOTO Tela,
paBHOBECHE;, MEXaHMYECKHE KOJeOaHUs W BOJIHBI, 3BYK, HWH(Pa3BYK
Y YIBTPA3BYK; 3JICKTPOMATHUTHBIE BOJIHBI, IIKAJIa 3JICKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JaJBHO30PKOCTb, CHEKMPbl UCHYCKAHUSL U NO2TOUeHUS;
anb(a-, 6eTa- U raMMa-U3ITyYeHUsI, U30TOTIbI, SJICpHAsI DHEPTreTUKA;

— COOTHOCUTH SIBJICHUSI TOCJIE MPEIBAPUTEIBHOTO OOCYXKACHUS C TeIaroroMm
(paBHOMEpHOE u HEPAaBHOMEPHOE MPSIMOJIMHENHOE JIBIOKCHHUE,
PaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE JBUKEHUE, CBOOOJHOE TMaJIeHue Te,
PaBHOMEPHOE JIBMKEHHUE IO OKPYKHOCTH, B3aUMOJICVCTBHUE TEJ, PEAKTUBHOE
JBIDKEHUE, KoJebaTelbHOe [BIDKCHHE (3aTyXalollue ¢  BBIHYXKICHHBIC
KojebaHusl), PE30HAHC, BOJIHOBOE  JIBIDKCHHE, OTPaKEHHWE  3BYKa,
NPSIMOJIMHEWHOE PACIPOCTPAHEHHUE, OTPAKEHUE U MPEJIOMIICHUE CBETA, ITOJTHOE
BHYTPEHHEE OTpPAXEHUE CBETa, pa3joKeHWe OeIoro CcBeTa B CIEKTp W
CJIO)KEHUE  CHEKTPAJIbHbIX IIBETOB, JMUCIIEPCUS  CBETA, €CTECTBEHHAs
PaIMOaKTUBHOCTh, BO3HWKHOBEHHME JIMHEHYATOrO CIIEKTpa H3JIyYEHHUS) IO
ONMCAHUI0O HUX  XapaKTEpHbIX CBOWCTB M  HAa  OCHOBE  OIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UYECKOE SBJICHUE;
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— pacrmo3HaBaThb C MOMOUIbIO TEJarora MNpOSIBJICHUE H3YyYEHHBIX (DHU3HMUECKUX
SBJICHUM B OKpYy»XaroieM Mupe (B ToM uuciie (U3n4ecKue sBICHUS B IPUPOJIE:
OPWINBbI U OTJMUBBI, ABWKEHHUE IIaHEeT COJHEYHOW CUCTEMBI, PEAKTHBHOE
INBW)KEHUE  JKMBBIX  OPraHU3MOB, BOCIPHUATHE 3BYKOB  YKUBOTHBIMHU,
3eMJIETPSICEHNE, CEICMUYECKUE BOJIHBI, IIyHAMH, 5XO, I[[BETA TEJ, ONTHYECKUE
SABJICHUSA B pupoe, ouonoruueckoe JECTBUE BHUJINMOTO,
yIbTPa(PUOIETOBOTO W PEHTITCHOBCKOTO  M3IYyYEHUW;  E€CTCCTBEHHBIM
paiMOaKTUBHBIN (POH, KOCMHYECKHE JIy4H, pPaJUOAKTUBHOE H3IIyuYCHUE
IIPUPOJHBIX MUHEPAJIOB; JNEUCTBUE PAAUOAKTUBHBIX M3JIyYEHUU HA OPTaHU3M
YeJIOBEKA), PU 3TOM MOJ PYKOBOJICTBOM I€arora NEPEBOIUTh MPAKTHYECKYIO
3amadyy B y4eOHYI, BBIJCISATH  CYIICCTBEHHBIE  CBOWMCTBA/NPU3HAKH
(pu3nYeCcKuX SBICHUN;

— ONKCHIBATh IO/ PYKOBOJCTBOM TIlefarora ¢ OOCYXIEHHEM IUlaHa padOThI
U3yYEHHbIE CBOMCTBA TeJl U (U3UYECKUE SIBJICHUS, UCIONB3Ys (DU3HMUECKHE
BEJIMUYMHBl (CpeAHssi U MTHOBEHHas CKOPOCTh Tela MpU HEPAaBHOMEPHOM
JNBWKCHUH, YCKOPEHHE, ITIEPEMEILICHNE, ITyTh, YIJIOBas CKOPOCTh, CHJIA TPEHUS,
CUJia YOPYrOCTH, CHJIA TSXKECTH, YCKOPEHUE CBOOOIHOrO MaJIEHUs, BEC Tela,
UMITyJIbC Te€la, HUMIYJbC CHIbl, MEXaHuW4yeckag padoTa W MOUIHOCTH,
IIOTCHUHAJIbHAS DJHEPrus TeNld, NOJHATOTO HAJA TOBEPXHOCTBHIO 3EMIIH,
IMOTEHIHUAJIbHAS DHEPIUS CKATOM IPYKWHBI, KHHETUYECKAasl DHEPIus, IOJIHAs
MEXaHWYecKas SHEprus, MepuoJ M YacToTa KoJeOaHWid, JIMHA BOJIHBI,
I'POMKOCTB 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, IOKA3aTElb IPEJIOMIICHHUS
Cpenbl); INpU OINHCAHUM C IOMOIIBIO YYMTEN MPABUIBHO TPAKTOBATH
(U3NYECKUl CMBICIT HCIONb3yEMbIX BEIMYMH, OOO3HAYEHHS] W EIUHULIbI
(u3nyecKkux BEJIMYMH, C ONOPOM Ha METOJUYECKHX MaTepual HaXOAWUThb
(opMyJibl, CBS3BIBAIOIIME JAaHHYI0 (U3NYECKYIO BEIUUYMHY C APYTUMHU
BEJIMUYMHAMH, CTPOUTh TpaduKU M3YyYEHHBIX 3aBUCHUMOCTEH (U3HYECKUX
BEJIMYMH;

— XapakTepu3OoBaTh IMOCJIE MPEABAPUTENBHOIO OOCYXIEHUS C [eIarorom
CBOMCTBa Tes, (U3MYECKUE SIBICHHS U TPOLECCHI, HCIONb3YS 3aKOH
COXpPaHEHMS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, PUHLIMI CYNEPIIO3ULINN
CUJI, NPUHLMN OTHOCUTENbHOCTM ['anmunes, 3akoHsl HplOTOHa, 3aKOH
COXpAHEHUsI MMIIYJIbCA, 3aKOHBl OTPAXECHHSI U NPEJIOMJIEHHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsAJ0BOr0 M MaCcCOBOIO YMCENI IPH SANEPHBIX PEAKUUAX; MPHU
TOM HaXOAWUTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA M €ro MaTeMaTH4ecKoe
BhIpaXXEHHE C OMOPOM Ha IUPPOBBIE 00pa30BATEIbHbBIE PECYPCHI;

— COOTHOCHTH MOJ KOHTPOJIEM Menarora (u3nyecKkre Mpolecchl U CBOMCTBa Tell,
B TOM UYHCIIE M B KOHTEKCTE CHUTYyallUd MPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBISBILATH IIPU MOMOILIHU NEAArora NpUYNHHO-CIIEICTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHHWE W3 2—3 JIOTMYECKUX IIaroB c omnopoil Ha 2—3
U3YYEHHBIX CBOMCTBAa (PU3WYECKUX SIBIICHUW, (PU3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

— pelaTh TUIOBBIE pACUETHBIC 3a/1aun B 1—2 NEHCTBUA C ONOPOIM Ha aJTOPUTM,
MpeBAPUTENILHO Pa300paHHBI COBMECTHO C, HCIIONb3Ys 3aKOHBI U (POPMYJIHI,
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CBs3BIBaIONIME (DU3UUYECKHE BEIMYMHBI: HA OCHOBE aHAM3a YCIOBHUS 3aJa4d
3aMKUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIONIME WM W30BITOYHBIC
JaHHBIC, BBHIOUPATh 3aKOHBI W (QOPMYJIbI, HEOOXOJIWMMBIE I PEIICHHUS,
IPOBOJUTH Pacuy€Thl M OILEHUBATH C MOMOUIBIO YUHUTENS PEATUCTUYHOCTD
MOJIYYEHHOT0 3HAYeHUS (PU3HUECKON BEIMYUHBI,

UMETh MpEJICTABIIEHUE O MpobiemMax, KOTOpble MOXKHO PEIIUTh P MOMOIIU
(¢uU3NYECKUX  METO/AOB; HCIONB3YyS OMNHCAHHME HUCCIENOBaHMS, IOCIE
MIPEABAPUTEILHOTO OOCYXKICHHS C TI€IaroroM BBIICIATH IPOBEPSIEMOE
MPEANOJIOKCHNE,  OIEHWBATh  MPABWIBHOCTh  MOPSAKA  IPOBEICHHUS
WCCJICIOBAHMS, JIeJaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3YJIHTATHl HAOIOICHHIMA
Y OTIBITOB;

yMETh HaXOJUTh C UCIOJIb30BaHUEM IU(MPOBBIX 00pPA30BATEIBHBIX PECYpCOB
OTIBITHI 0 HAOMIOACHUIO (DU3UYECKUX SIBJICHUN WM (DU3UYECKUX CBOMCTB Tell
(u3ydyenune BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHUS JHEPTUH;
3aBUCUMOCTH TI€pHOJia KOJIeOaHUN MPYKMHHOTO MasTHUKA OT MAacChl Tpy3a U
KECTKOCTU TPYKUHBI M HE3aBUCHMOCTh OT aMIUIMTYIbI MaJbIX KOJICOAHWI;
MPSIMOJIMHEHOE pacpOCTPaHEHNE CBETA, pa3iioykeHue 0eJoro cBeTa B CIIEKT;
M3Y4YEHUE CBOWMCTB M300paKEHHSI B TUIOCKOM 3€pKaJie M CBOMCTB M300paKEeHUs
npeaMera B coOuparonied JIMH3€, HaOMI0JICHUE CIUIONIHBIX W JIMHEHYaThIX
CTHIEKTPOB M3JIYYCHHUS): CAMOCTOSATEIHHO COOUPATh YCTAHOBKY M3 U30BITOYHOTO
HaOopa OOOpY/IOBaHMSI C OMOPOM Ha CXEMy; OIUCHIBATh XOJI OMNbITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI 11O PYKOBOCTBOM II€/1arora;
IPOBOJUTh TIPU HEOOXOIUMOCTH CEpPHUIO0 TMPSMBIX H3MEPEHHM, Ompenensis
CpelHee 3HAuEHUE U3MEpsAEeMONl  BEIWYMHBI  (QoxycHoe paccmosiHue
cobuparouet JIUH3BL); 000CHOBBIBATh BBIOOD criocoba
M3MEPCHUSI/ M3MEPUTENHHOTO MPUO0Pa;

MIPOBOJIUTH COBMECTHO C TEIaroroM MCCIIEIOBAHNE 3aBUCUMOCTEHN (PU3HIECKIX
BEJIMYMH C MCTIOJB30BAHUEM TIPSIMBIX H3MEPEHHH (3aBUCHMOCTh ITyTH OT
BpEMEHU TP PABHOYCKOPCHHOM JABMKCHUU 0€3 HaYaIbHOW CKOPOCTH;
nmepuona KoseOaHWKW MaTEeMaTHYECKOTO MasATHUKA OT JUIMHBI  HHTH,
3aBUCUMOCTH yTJIa OTPAKEHUS CBETA OT yria MaJeHUs U yria IPeIOMIICHUS OT
yriia majeHus1): mocyie 00CYKAEHUS MO PyKOBOJICTBOM I€/1arora MiIaHupPOBaTh
HCCJIeI0BaHNEe, COOMPATh YCTAHOBKY, (DMKCUPOBATH PE3YIbTAThl MOITYUECHHOM
3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BHUAC TaOMUI[ W TpaduKoB, Aenathb
BBIBOJIBI TIO pe3yJIbTaTaM UCCIICI0OBAHMUS,

COOTHOCHUTh KOCBEHHBIE U3MEpeHUs (DU3NUECKUX BEIMYUH (CPEIHSISI CKOPOCTh
U YCKOpPEHHUE Tella IPH PaBHOYCKOPEHHOM JIBM)KCHHH, YCKOPEHHE CBOOOHOTO
najcHus, JKECTKOCTh TMPYXKHHBI, KOIPGUIMEHT TPEHUS CKOJBKCHHS,
MeXaHu4yeckas paboTa ¥ MOIIHOCTh, dYacToTa U Tepuoa  KoyieOaHMi
MaTEMaTHYECKOTO U MPYKMHHOTO MAasSTHUKOB, ONITHYECKAsT CHUJIa cOOMparoIei
JWH3BI, PAIUOAKTHBHBIA (OH): C TOMOMIBIO TMefarora IUJIAHUPOBATH
U3MEpPEHHsI; CcoOMpaTh OSKCIEPUMEHTAIBHYI) YCTAHOBKY U  BBITIOJHSTH
U3MEPEHUsI, CIeAys TMPEeII0KEHHON WHCTPYKIIMH, BBIUUCIATh 3HAYCHUE
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BEJIMYMHBl U AHAJIU3UPOBATh IOJYYEHHBIE PE3YJIBTATHl C YUYETOM 3aJaHHOU
NOTPELIHOCTU U3MEPEHUN;

coOro/IaTh MpaBujia TEXHUKU O€30MacHOCTU MpU padoTe C J1abopaTOpPHBIM
000pyI0BaHUEM TTIOCIIE TIPEABAPUTEIILHOTO 00CYKACHUS C I1€1arorom;
CONOCTABJATh C TOMOIIBIK II€Iarora OCHOBHBIE TNPU3HAKKA H3YyYECHHBIX
¢usznyeckux MoJeNel: MaTepuanbHas TOYKa, a0COJIOTHO TBEPIOE TEIIO,
TOYEYHBI MCTOYHHK CBETA, JIyd, TOHKas JINH3A, IUIAaHETapHas MOJIEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTIO fJIpa C OIOPOM HAa METOIMYECKHE MATEPUAIIbL;
XapaKTEpHU30BaTh IOCIE NPEIBAPUTEIBLHOTO OOCYXKIEHUS C TeAaroroMm
OPUHIUIBL ACHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpoil Ha UX omucaHus (B TOM YHCIIE: CIUIOMETP, JATYUKU TOJIOKEHUS,
paccTOsiHUSL M YCKOPEHHS, PaKeTa, HXOJIOT, OYKH, MEepHUcKol, (oToammnapar,
ONTUYECKUE CBETOBOJBI, CIEKTPOCKON, JI0O3UMETp, Kamepa BuibcoHa),
UCTIONB3YS HU(POBLIE 00pa30BaTEIbHbBIE PECYPCHI;

MCIIOJIb30BAaTh IO PYKOBOJICTBOM II€/1arora CX€Mbl U CXEMaTUYHbIE PUCYHKH
U3YYEHHBIX TEXHUYECKUX YCTPOWMCTB, H3MEPUTENbHBIX NPUOOPOB U
TEXHOJIOTUYECKUX MPOLIECCOB MPU PEUICHUH Y4EeOHO-NPAKTUUYECKUX 3a7ady;
ONTUYECKUE CXEMBbl JUIsI TIOCTPOEHUS H300pAKEHUH B IUIOCKOM 3€pKaje U
cobuparoriei JIuH3e;

OPUBOJAUTH MPUMEPHI/HAXOIUTh MHPOPMALMIO O MPUMEpPax MPaKTUYECKOrO
UCTIOJb30BaHUSl  (PU3MYECKUX 3HAHUM B  TIOBCEJHEBHOM JKU3HM IS
oOecrieueHus 0€30MacCHOCTU MPU OOpaIIeHUH ¢ MPUOOPaMU U TEXHUYECKUMU
YCTPONCTBAMH, COXPAHEHUS 3JI0POBbSI M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIe;

OCYUIECTBJISATh  MOJ  PYKOBOACTBOM  Iearora MOUCK  HMH(pOpMauuu
¢uznyeckoro coaepkaHusi B cetu VHTEpHET, caMOCTOSTENbHO (OpMyIUpys
NOMCKOBBIM  3ampoc, HAaXOAUTh MYTH  ONPEIEICHUS  JTOCTOBEPHOCTH
NOJTy4YeHHOW MH(OpPMAaLIUK HA OCHOBE UMEIOIIMXCS 3HAHUHN U TOMOJHUTEIbHBIX
UCTOYHHUKOB;

UCIOJIb30BaTh MPU BHINOJHEHUHM YYEOHBIX 3a/laHuil OTOOpPaHHYIO IEJaroroM
HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy (PU3MUECKOro COAEpk aHUs, CIPAaBOYHbIC
MaTepHalibl, pecypchl cet HTepHeT; BiaieTh NpuéMaMu KOHCIEKTUPOBAHUS
TEKCTa, peoOpazoBanusi THGOPMALIMK U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO
C ONOpOIl Ha aNrOpUTM M YTOUHSIIOUIME BONPOCHI MEJarora; Co3JaBarTh O]
PYKOBOJICTBOM Ilefarora ¢ OOCYXJEHHEeM IUlaHa padOThl MUCBMEHHBIE H
YCTHBIE COOOUICHHsS] Ha OCHOBE HH(OPMalMU U3 HECKOJIBKUX HCTOYHUKOB
(¢uznyeckoro coaep:kaHusi, MyOJIUYHO MPEACTABIATh PE3YIbTAThl MPOEKTHOU
WM HCCIIENOBATENbCKON NEATEIbHOCTH; MPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
W3YYCHHBIM TOHATUWHBIA ammapar u3y4aeMoro paszzaena (UMK u
COTPOBOXK/IATh BBICTYIUICHHE TMpE3CHTAIMel ¢ y4EToM 0COOCHHOCTEH
ayJIUTOPHH CBEPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

Temarnyeckoe MIaHUPOBAHHE M KOJIMYECTBO YAacOB, OTBOAMMBIX Ha OCBOCHHE KaXJIOW TeMbl y4€OHOTO MpeaMeTa
«Duzuka» DenepaibHON aAANTUPOBAHHON OCHOBHOI 00pa30BaTEIBHON MPOrpaMMbl OCHOBHOTO 00IIero 0oOpa3oBaHUs
0OyyYaloIIUXCs C 3a/IEPKKON TICUXUYECKOTO Pa3BUTHS, B 1I€JIOM COBIAAAIOT C COOTBETCTBYIOIIUM pa3zzesiom denepaibHO
paboueil mporpammel yueOHoro mpeamera «Pusmka» 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIET0 0Opa30oBaHUS.
[Ipu »toM OpraHuszaius BOpaBe caMa BHOCHTh M3MEHEHHUs B COJIEp)KaHHE M paclpeiesieHHe Y4eOHOro marepuania 1o
rogaM oOyueHus, B MOCJIEI0BATEIbHOCTh U3YUEHHS] TEM M KOJIMYECTBO YaCOB HAa OCBOCHHE KaXKJ10M TEMbl, ONpeiesICHUE
OpraHu3alMoHHbIX (opM oOyuenuss u T.II. OOOCHOBAaHHOCTh JAHHBIX W3MEHEHUM OMpENeseTcsi BLIOPAHHBIM
oOpazoBatenbHOM opranuzanuert YMK, uWHAMBUAYaTbHBIMU TNCUXO(PU3HMUYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX
oOyyaromuxcs ¢ 3I1P, crenenpl0 yCBOEHHOCTH UMH YYEOHBIX TEM, PEKOMEHJAUUSAMHU 110 OTOOPY M ajanTaluu y4eOHOTo
MaTepualia o pu3nkKe, NpeAcTaBIeHHbIMU B [10SICHUTEIBHON 3amKCKe.

7 KJIACC (68 1)

TemaTnueckuit OcHOBHBIE BU/IbI 1€SIT€IbHOCTH YYALIUXCS
OcHOBHOe cofiep:kaHue

0,10k, TeMa (Ha ypoBHe y4eOHBbIX el CTBUI)
Pa3gen 1. ®u3nka u eé poJb B NO3HAHUM OKpY:Kalouero Mupa (6 1)
Puzuka — dum3uka — Hayka O Tpupoje. SIBieHus | BrlsiBieHHE OCHOBHBIX Pa3MUuYMil MPU ITOMOIIM MEAarora Mexay (U3N4eCKHMMH W XUMHYECKUMH
Hayka o npupozxe | npuponsi  (MC®).  ®usmueckme  sBieHus: | npespamenuamu (MC — xumus).
(2 9) MEXaHHYeCKHe,  TeIUIOBble,  JJeKTpuyeckue, | Pacno3HaBaHue u KiaccupUKaus Iocjie OOCYXKISHHsS C MNeJaroroM IpH IOMOIIM HaBOJSIIUX

MAarduMTHBIC, CBETOBLIC, 3BYKOBBIC. BOIIPOCOB (bI/I?)I/I'-IeCKI/IX SIBIICHUM MEXaHUYCCKUX, TCIUIOBBIX, OJICKTPUYCCKUX, MArHuTHBIX
" CBCTOBBIX.

HaGJ’HO,HeHI/Ie U OIIMCaHHuEC (I)I/I3I/I‘-I€CKI/IX SIBJICHUI Ha 0a30BOM YpOBHE.

5 MC — sneMeHTBI COACPIKaHUs, BKIIIOYAOIIUE MEXKITPEAMETHBIEC CBA3H, KOTOPHIC noapoGHee PACKPBITHI B TCMAaTHYCCKOM IUIAHWUPOBAHWU.
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duznyeckue
BeJIMYMHBI (2 1)

duznyeckue BEJIMYMHBI. W3mepenue
dusndeckux BemmumH. Qusuueckue npubopwl®
Hozpewnocme — usmepenuti. MexayHapoaHast
cucTeMa eJUHHII.

ﬂemoucmpauuu7

1. MexaHu4eckue, TEIUIOBBIE, JJIEKTPUYECKHE,
MarHuTHbIE, CBETOBBIC SIBJICHUSI.

2. ®duznueckue NpuOOPHI U MPOLeAypa MPSIMBIX
U3MEPEHUIl  aHANOTOBBIM W IM(POBBIM
mpurdopoM.

Jlabopamopnsie padbomuvl u onvimel.

1. Ompenencuue LICHBI JIETICHNUS

HU3MEPHUTEIILHOTO npubopa (ucons3ys

TEXHOJIOTHUECKYIO KapTy 3KCIIEPUMEHTA).

2. W3mepenune paccTosiHuUi.

3. Usmepenne  00bEMa

TBEPAOrO TeA.

4. Onpeoenenue pazmepos Manvlx mei.

5. W3mepenne Temueparypbl IpU HOMOIIN

KUJKOCTHOTO ~ TEpMOMeTpa M JaT4yHKa

TEMITEPaTyPHI.

6. Ilpogedenue uccnedosanus no npogepke

2unomesvi:  OATLHOCMb — NONEMA  WAPUKA,

NYWEHHO20 20PU30HMANLHO, mem Donbule, Yem

bonvue gblcoma nycka.

)KUJIKOCTH U

OrmpezeneHre Npy NOMOIIH TIEAArora IeHb! IeIeHNs IIKaIbl H3MEPUTEIILHOrO pudopa.

W3mepenne mo oOpasiy HOX PYKOBOICTBOM IIArora JIMHEHHBIX pa3MepoB Tel M HPOMEKYTKOB
BPEMEHH C y4ETOM TTOTPEIIHOCTEH.

H3mepenue o oOpasily 1o pyKOBOACTBOM Iejiarora 00bEMa KHIKOCTH U TBEPIOTO Tela.
H3mepenne mo o0Opasiy moj PyKOBOJICTBOM I€jlarora TeMIEpaTypbl HPH IOMOIIY >KHUIKOCTHOTO
TEpPMOMETpPA U JaTYUKA TEMIIEPATYPBI.

BeimonHeHne HECTIOXKHBIX TBOPUYECKMX 3aJ@aHMH C OMOpOH Ha ajropuTM, IPEIBAPUTEIHLHO
pa3oOpaHHBIII € TmemaroroM IO TIOMCKY CIOcOOOB HW3MEpPEeHHs] HEKOTOPBIX (pH3HYecKux
XapaKTepUCTHK, HAIIPAMEp, Pa3MepOB MaJIbIX 00BEKTOB (BOJIOC, IPOBOJIOKA), YAATIEHHBIX 0OBEKTOB,
OOJBIIIX PACCTOSHUI, MaJIBIX IPOMEKYTKOB BpeMeHH. OOCyXIeHre peIaraeMbIX CIIoC000B.

6 KypcuBom 0603Ha4eH y4eOHbINH MaTepual, KOTOPbIH U3y4aeTcsi, HO He BBIHOCHTCS Ha IPOMEKYTOUHYIO U HTOTOBYIO aTTECTALHIO.

7 Bee lemonctparmu u JlabopartopHsie paboThI, PEACTaBICHHBIC B COMEPIKAHHH, IOMYCKaeTcs (MOKHO) MPOBOIHUTD, HCIOIB3YsI HH()OPMAIHOHHBIE U JIIEKTPOHHBIC TEXHOJIOTHH (IH(pPOBHIE
00Opa3oBaTeNbHbIe PECYPCEI).
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EcrecTBeHHo-
HAYYHBbIH MeTOo[
no3HaHus (2 4)

Kak ¢u3uka u JOpyrue eCTeCTBCHHEIC
HAyKd  W3Y4aloT npupony. Ecmecmegenno-
HAYYHulll  MemoO  NO3HAHUA:  HAbAOeHue,
HOCMAHOBKA HAYYHO20 BONPOCA, GbIOGUIICEHUE
2unomes, IKCHEPUMEHM NO NPOGepKe 2UNOmes,
obvscHenue Habnooaemoz2o serenus. Onucanue
Qusuueckux s18IeHUL ¢ NOMOWBIO MOOeNel.

IIpenmet u MeToIbI HU3HKH.

Hemoncmpayuu
1. OmnpeneneHue MOTPEeUTHOCTH
JKCIICPUMECHTA.

BeIgBIDKEHNE THITOTES TTOCTIE MTPEABAPUTEIHLHOTO 00CYKICHUS C TIEAAroroM, OOBSICHSIOMINX IPOCTHIE
SBJICHUSI, HAIIpUMEp:

— I0YeMy OCTaHaBIMBACTCA ABMKYILIEECS 110 TOPU30HTAIBHON IIOBEPXHOCTH TEJIO;

— MOYEMY B JKapKYyIO [IOr0ly B CBETJION OAEKIE MPOXIaaHEN, UeM B TEMHOM.

Br100p crioco60B MpoBEpKH THITOTE3 U3 MPEATI0KEHHBIX ITE€AarOTOM.

HaGmoneHne mnpeioKEeHHBIX IEaroroM HCCIEIOBaHWN MO MPOBEPKE KAaKOH-THOO THIIOTE3H,
HalpuMep: JalbHOCTh TONETA INapHKa, IyIICHHOTO TOPH30HTANBHO, TeM Oosblle, deM Ooblie
BBICOTA ITyCKa.

[TocTpoeHre COBMECTHO C TEIaroroM MpOCTEHIINX Mojened (HU3MYeCKUX SBICHUH (B BUIE
PHUCYHKOB MJIM CX€M), HallpHUMep MajJieHue NpeaMeTa; MPpsIMOJIMHEHHOE paclipoCTpaHEHUE CBETa.

Pa3nea 2. IlepBona

YajibHbIe CBeJleHHsI 0 CTPOEHUH BelecTBa (5 )

Crpoenne
BemiecTna (1 4)

CtpoeHue BelecTBa: aTOMBI U MOJIEKYJIBI, X
pazmepel. Onvimbl, O0oxasvigarOwue OUCKPemHOe
cmpoenue seujecmad.

Jabopamopnwie pabomor u onvimui®.

1. Ouenka nuamerpa atroma METOZOM PsOB (C

HCTONB30BaHueM (oTorpaduii).

HaGmronenue u uHTEpIpeTalys COBMECTHO C MEaroroM OIMbITOB, CBUIETEIbCTBYIOMINX 00 aTOMHO-
MOJICKYJIIPHOM CTPOCHHH BEIIECTBA: OMBITHI C PACTBOPCHHEM PA3INYHBIX BEIIECTB B BOJE.

OueHKa NpU HOMOIIM TEXHOJOTHYECKOW KapThl pasMepoB aTOMOB M MOJEKYJ C HCIOJIb30BaHUEM
(hoTorpaduii, MOTyIEHHBIX HA aTOMHOM CHIIOBOM MHUKpockore (ACM).

OrmpezaeneHne Nocie NpeaBapuTeIbHOT0 00CYKICHNS C IEaroroM pasMepoB MAJIBIX Tell.

JBuskenue

M B3aUMOJAEHCTB
e YacTHIX
BelecTna (2 4)

JBmwxkenne gactur BeniectBa. CBA3b CKOPOCTH
JIBH>KEHUSI YacTHI] ¢ TeMreparypoil. bpoyHoBckoe
newkenue, 1uddysus. Bzaumooeticmeue wacmuy
gewecmsd: NPUMaANCeHue u OMmanKusanue.

Hemoncmpauyuu

1. Habnronenue GpOyHOBCKOTO ABHKECHHMS.

2.Hab6monenue auddysuu.

3.Habnwooenue  asnrenui, 00BACHAIOWUXCS
NPUMSICEHUEM UU OMMATKUGAHUEM YACTUY
sewecmaa.

Jlabopamopnsie pabomol u onvimut
1. Oyenxa ouamempa amoma memooom psdos
(c ucnonvzoeanuem omoepaghuii).

2.00eITBl 1O HAOMIOAEHUIO  TEIIOBOTO

Habnronenue u 00bsICHEHHE TP TOMOIIH ITe1arora OPOYHOBCKOTO IBIKECHUS U siBICHUS qudy3un.
[IpoBenenue u 0OBSCHEHUE C OTMOPON HA aNTOPHUTM, MPEJABAPHUTEIHLHO Pa300paHHBIN C MEAarorom
OTIBITOB 110 HAOJIIOJICHUIO TETJIOBOTO PACIIUPEHHS ra30B.

[IpoBenenue u OOBSICHEHHE OIBITOB C OMOPOM HA aNTOPHUTM, MPEIBAPUTENILHO Pa300paHHBIA C
MearoroM mo oOHAPYKEHHUIO CHIT MOJIEKYJISPHOTO MPUTSHKEHUS U OTTAJIKUBAHUS.

8 3neck n nanee MpUBOANTCS PacIIMPEHHBII epedeHb 1ab0paTOPHBIX pabOT U OMBITOB, U3 KOTOPOTO YYUTENb JIe/IaeT BEIOOP IO CBOEMY YCMOTPEHHIO U C YUETOM CITHCKA IKCIIEPUMEHTAIBHBIX
3alaHuH, mpeaaraeMeix B pamkax OI'D mo dusuke.
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pacimpeHus ra3oB.
3. OnBITEl 1O OOHAPYXKCHHIO NEHCTBHSA CHII
MOJICKYJIIPHOTO TIPUTSDKCHUS.

ArperarHbie
COCTOSIHUS
BelecTna (2 4)

ArperatHble COCTOSIHUSI BEIIECTBA: CMPOECHUE
2a308, Jrcuokocmen u meépovix
(kpucmaniuveckux) men. Bzaumoceazv medncoy
CBOUCMBAMU  GeUECME 8 DAZHBIX ASPe2aAMHbIX
COCMOSIHUAX U UX — AMOMHO-MOJNEKYISAPHbIM
cmpoenuem. Ocobennocmu azpe2amHuix
COCMOsIHULL 600bi.

Hemoncmpauyuu

1. Habmronenue nuddysuu.

Omnuncanne 1OJ PYKOBOACTBOM Iiefarora (C HCIIOJNB30BAHMEM IIPOCTBIX MOJENCH) OCHOBHBIX
pa3auyuui B CTPOCHUM ra30B, )KUJIKOCTEH U TBEPIBIX TEIL.

HavanpHple mpencTaBieHWS O Malod CXKUMAeMOCTH JKUAKOCTEH W TBEPABIX Ted, OOJBIION
C)KUMAaEMOCTH Ta30B.

OO0pscHeHre Ha 0a30BOM ypPOBHE MMOJ KOHTPOJIEM IENarora 0 COXpaHeHHH (OpMBI TBEPIBIX Tel H
TEKY4IeCTH KUAKOCTH.

HaGumonenue 3a onbITaMy, T0Ka3bIBAIOLIMMH, YTO B TBEPAOM COCTOSIHUHM BOJBI YaCTHIIBI HAXOSTCS
B CpEIHEM Jaiblle IPYT OT Apyra (IUIOTHOCTh MEHBIIIE), YEM B KHIKOM.

VYcraHoBNeHHE ¢ ONOpOH Ha JUAAKTHYECKHH MaTepuall TMPOCTBIX B3aUMOCBS3EH MeEXIy
0COOCHHOCTSIMU arperaTHbIX COCTOSIHMEM BOJBI U CYIIECTBOBaHHMEM BOJHBIX opranusmoB (MC —
Ouonorus, reorpadusi).

Pasnen 3. /IBu:kenue u B3aumoseiicrsue tea (21 u)

Mexanuveckoe
nBukenue (3 4)

MexaHnueckoe [BH)XKeHHE. PaBHOMepHOoe u
HepaBHOMepHoe nBmkeHHe. Ckopocte. Cpeduss
cKOpOCmb  NpU  HEPABHOMEPHOM — OBUICEHUU.
Pacuét nmyTu ¥ BpeMEHU JIBUKEHUSL.

Jemoncmpayuu

1. HabnroneHne MEXaHWYECKOTO  JIBMDKCHHUS
Tena.

2. I3MepeHne  CKOPOCTH  NPSIMOJHMHEHHOTO
JIBMKCHUSL.

Jabopamopnwie pabomovt u onvimul

1. OmpeneneHre  CKOPOCTH  PaBHOMEPHOTO

NBIDKEHUs (IIApUKa B KUAKOCTH, MOJCIH
3JIEKTPUYECKOTO aBTOMOOUIIS H T. T1.).

2. OnpenencHue cpemHeit CKOpPOCTH
CKOJIKCHUST Opycka WM [IapuKa [0
HaKJIOHHOM TIJIOCKOCTH.

HccnenoBanne paBHOMEPHOTO JIBIJKEHHUSI M ONPE/ieNieHHE €ro MPHU3HAKOB MOCIIE MPEABAPUTEIHLHOTO
00CyXIIeHUS C MearoroM.

HabnroneHue HepaBHOMEPHOT'O ABHKCHUS M OTIPEACIICHUE €T0 OTIMYHI OT PABHOMEPHOT'O JIBHKCHUS
TIOCJIE TIPEBAPUTENILHOTO 00CYKICHUS C TIEaroroM.

PeriieHre THIOBBIX Pacu€THBIX 3a7a4d B 1—2 NeCTBHS C OMOPON HA aNTOPUTM, MPEABAPUTEIHLHO
pa3o0paHHbIil COBMECTHO C MEJaroroM Ha OIpe/eieHue MyTH, CKOPOCTH M BPEMEHH PABHOMEPHOTO
JIBIDKCHUSL.

AHanu3 npu MOMOIIH Telarora rpaikoB 3aBUCUMOCTH IIYTH U CKOPOCTH OT BPEMEHH.
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Hnepumus, macca,
IUIOTHOCTD (4 4)

SIBnenue HUHEPITUH. 3akon uHepyuu.
Bzaumooeticmeue men kak npuuuHa usmeHeHus
ckopocmu  osudcenus men. Macca kaxk mepa
unepmuocmu mena. IInotHOCTH BemecTBa. Céa3b
NIOMHOCMU C KOIUYECMBOM MOJIEKYIl 8 eOuHuye
00véMa sewyecmea.

JHemoncmpayuu

1. HaGmoneane sIBIEHUS HHEPIINH.

2. HaOnronieHHEe W3MEHECHHS CKOPOCTH IMpH

B3aMMOJICHCTBUH TE.
3. CpaBHEHHUE MaCC IO B3aMMOICHCTBHIO TEIL.

OOBsACHEHHE TpPU TOMOIIM TEXHOJOTHUECKOM KapThl M IeAarora U IPOTHO3MPOBAHUE SBICHUM,
00yCTIOBICHHBIX HHEPLMEH, HApUMep: 4TO MPOUCXOAUT IPU TOPMOXKEHUH WM PE3KOM MaHEBpe
aBTOMOOWIIS, II0YEMY HEBO3MOKHO MTHOBEHHO IPEKPATHTh JBI)KCHHUE HA BEJIOCUIIEIIC MIIM CAMOKATE
UT. I

HaGmonenne u 0a30BBI aHAMW3 OMBITOB MOJ PYKOBOJACTBOM MENAarora, IE€MOHCTPUPYIOLINX
M3MEHEHHE CKOPOCTH JBIDKCHUS TElla B PE3yNIbTaTe JCHCTBHS HAa HETO IPYTUX T

Pemenne THNOBBIX pacd€THBIX 3amad B 1—2 ACWCTBUS C OMOPOW Ha ANTOPHUTM, MPEIBAPHUTEIHHO
pa300paHHbBII COBMECTHO C MEIaroroM Ha OMpPEIeICHNE MAcChl Tela, €r0 00bEMa 1 INIOTHOCTH.
HaGmonenne w 0a30BBI aHAMW3 ONBITOB IMOJ PYKOBOJACTBOM IIeJarora, JI€MOHCTPHPYIOIIUX
3aBUCUMOCTb U3MEHEHHs CKOPOCTH TeJla OT ero Macchl U B3auMOEHCTBUM Tel. 3mepenune Macchl
Tela pa3uyHbIMU CIIOCO0aMH.

OmnpeneneHue COBMECTHO C IENAroroM IUIOTHOCTH TeNa B pe3yiabTaTe M3MEPEHHs €ro MacChl U
00BEMa.
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Cuaa. Buael cna
(14 v)

Cumna KaK XapaKTepUCTHKA
B3anMoJieiicTBus Ten. Cujla yIpyrocTd W 3aKOH
I'yka.  Hsmepenue  cunbi ¢ nomowpwio
Ounamomempa. SIBJIGHUE TATOTGHUS W CHIA
Tsokectd. Cura msoicecmu Ha Opyeux niaHemax
(MC). Bec mena. Hesecomocmp. CnoxeHue Cuil,
HaMpAaBJIECHHBIX o OIHOU PSAMOM.
PaBHopeiictByromas cun. Cuna mpenus. Tpenue
CKOb)ICeHUs U mpeHue noxos. Tpenue 6 npupooe
u mexuuxe (MC).

jlemomcmpamm2
1. CnoxxeHue cwii, HampaBIICHHBIX IO OJHOW
MPSIMOH.

Jlabopamopnsie pabomol u onvimoi.

1. Onpenenenue MIOTHOCTH TBEPAOTO TeTIa.

2. OmBITBI, JEMOHCTPUPYIOIINE 3aBHCHMOCTH
pacTspkenust  (nedopmanuu) TNPYXKUHBL  OT
IIPUIIOKEHHOU CUJIBL.

3. OmBITBI, JEMOHCTPHUPYIOIINE 3aBHCHMOCTh
CHJIBI TPEHHUS CKONBXEHHUs OT Beca Tena M
Xapakrepa COIIPUKACAIOIINXCS
MOBEPXHOCTEH.

W3ydyeHre cOBMECTHO ¢ MEAAroroM B3aWMOACHCTBUS KaK MPUUYMHBI U3MEHEHHS CKOPOCTHU TENa WUIIHU
ero redopManuu.

OnucaHue Ha Ha4albHOM YPOBHE PEaIbHBIX CUTyallMd B3aUMOIENCTBHUS TEJl C MOMOUIBIO MojeieH, B
KOTOPBIX BBOJMTCS IIOHSATHE U N300paKEHHE CUIIBI.

W3ydyenue noj pyKOBOACTBOM IIE€[arora CHibl YIPYIOCTH, 3aBHCHUMOCTH CHJIBI YIPYTOCTH OT
YIUIMHEHUS PE3MHOBOTO IIHYPA WJIM NPYKHUHBI (C HOCTPOSHHUEM Ipaduka).

AHanu3 ¢ onopoi Ha IUAAKTUYECKUH MaTepuall o] KOHTPOJIEM NeAarora NpakTHUECKUX CUTYaIi,
B KOTOPBIX MPOSBISIETCS ACHCTBUE CHIIBI YIPYrocTH (YHIPYrocTh Msda, KPOCCOBOK, BETOK JepeBa
u 1p.).

AHanu3 ¢ Omopor Ha TUNAKTUYECKHH MaTepHal Mo KOHTPOJIEM IeJarora CUTyalni, CBI3aHHBIX C
SIBIIGHUEM TATOTCHHUSL.

[loHumanme ¢ omopod Ha CXEMBI IIPH TOMOIIHM IIefarora OpOHTANFHOTO MABIKEHUS IUIAHET C
HCTIONTb30BaHHUEM SIBIICHUS TATOTEHUS U 3akoHa mHepImn (MC — acTpoHOMIIA).

H3mepenune Beca Tena ¢ MOMOILIBIO AuHaMoMeTpa. ODOCHOBaHHE ATOrO CHOCO0a W3MEPEHUs Mocie
IIOBTOPEHMUSI C [1E€JarOrOM.

HaGumioienue siBineHuss HEBECOMOCTH.

HaGmonenue 3a sKCIiepUMEHTAIBHBIM TI0JyYEHUEM TMPaBUIIa CIOKEHHsI CHJI, HallPaBJICHHBIX BIOJb
oniHOM mpsiMoi. OmpeiesieHue Ipyu IOMOIIY NTeJarora BEIMYHHbBI PaBHOACHCTBYIONIEH CHII.
W3y4enue nox pyKoBOACTBOM IIEAArora CUJIbl TPEHUSI CKOJIbKECHMSI U CUJIbL TPEHUS IIOKOS.
UccnenoBanne ¢ onopoil Ha TEXHOJOTMYECKYIO KapTy 3aBUCHUMOCTH CHJIBI TPEHHUS OT Beca Tela
U CBOMCTB TPYLIUXCA MOBEPXHOCTEH.

ba3oBblil aHanu3 ¢ ONOpOM HA AUAAKTUYECKUI MaTepuasi MOoJ KOHTPOJIEM INeJarora NpakTHYECKUX
CUTyalluid, B KOTOPBIX TPOSBISCTCS [CHCTBHE CHIJIBI TPEHHS, HCIONB3YIOTCS CIHOCOOBI &
YMCHBIIICHUST WM YBENWYCHUs (KaTaHWe Ha JbDKaX, KOHBKAaX, TOPMOXCHHE aBTOMOOWIIA,
HCTIOJIb30BaHUE TTOIIIWITHIKOB, TNIABAHHIE BOIHBIX KUBOTHBIX U Ap.) (MC — Ouomorus).

Pemenne TUMOBBIX pacdyETHBIX 3aja4 B 1—2 NEHCTBUS C OMOPOI Ha aNrOPUTM, MPEABAPUTEIHHO
pa300paHHbIil COBMECTHO C MENAroroM C HCIOJIb30BaHHEeM (opMyls sl pacuéra CHJIBI TSKECTH,
CUJIBI YIIPYTOCTH, CUJIbI TPEHUSL.

Paznen 4. JlaBae

HHe TBEPABIX TeJl, dKUAKOCTeH 1 razos (21 u)

JaBsenue.
Ilepenaua
JAaBJIEHUA
TBEPABIMU
TeJaMu,
JKMIKOCTSIMH U
razamu (3 4)

Hasnenne. Cnocobdwvl ymenvueHus u yeeaudenus
oaenenus. Jlasnenue 2asa. 3a8ucumocmo
oasnenus 2aza om 06véma, memnepamypbi.
Ilepedaua dasnenuss meépoviMu meiamu,
arcuokocmamu u 2azamu. 3axon [ackans.
ITnesmamuueckue mawiumbl.

,ZIemoucmpauuu2

1. 3aBUCHUMOCTH

JaBJICHUA rasa oT

AHanu3 U 00bACHEHHE C ONOPOi Ha AMTAKTHYECKUH MaTepHall oA KOHTPOJEM Ielarora OnbITOB U
IIPAKTUYECKUX CUTYyalUll, B KOTOPBIX IIPOSBIISETCS CUJIA JABJICHUS.

O0ocHOBaHME C ONMOPON Ha TEXHOJOTMYECKYIO KapTy MPH MOMOIIHU MEeJarora Cnoco00B yMEHBIIEHUS
U YBEJIMYECHUS JaBJICHMUSL.

H3ydenue o pyKOBOJCTBOM II€JIarora 3aBUCHUMOCTH JIABJICHHS ra3a OT 00bEMa 1 TEMIIEPaTypHI.
W3ydyeHue moj pyKOBOJICTBOM II€Aarora OCOOCHHOCTEH Mepeladd JAaBiIeHHs TBEPIABIMH TellaMH,
JKUJKOCTSIMU U Tazamu. OOOCHOBaHHE PE3yJIbTATOB ONBITOB OCOOCHHOCTSMH CTPOCHUSI BEIECTBAa B
TBEPAOM, )KUJIKOM U ra3000pa3HOM COCTOSHHUAX MPEATI0KEHHBIMU (OPMYITHPOBKAMH.
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TeMIIepaTyphl.
2. Ilepenaua naBneHuUs >KUIKOCTHIO U Ta30M.

HaGmonenue 3a skcriepiMeHTalbHBIM JJOKa3aTelbCTBOM 3akoHa [lackans.
Pemienne TUNOBBIX pacdy€THBIX 3a4ad B 1—2 neifcTBUSA C OMOpOH Ha aNropuTM, MpeaBapUTEIBLHO
pa300paHHbBII COBMECTHO C MENAaroroM Ha pacuéT JaBJICHHS TBEPIOTO Tea.

JdaByenue
JKMIKOCTH (5 1)

3aBUCHMOCTh ~ JaBJICHUS  JKUJIKOCTH  OT
TITyOHHBI. T'uopocmamuueckuii napaooxc.
Coobwarowuecss  cocyoul. T'uopasnuyecxue
MeXanumol.

jlemomcmpamm2

1. Coobmraromuecst COCYIBL.
2. l'mapaBnu9aecKkuii mpecc.

HccnenoBanue ¢ omnopoil Ha TEXHOJOTHUYECKYIO KapTy MOJA PYKOBOACTBOM Ielarora 3aBUCHUMOCTHU
JIABJICHUS KUJIKOCTH OT IITyOWHBI IOTPYKESHUS U IFIOTHOCTH YKHUKOCTH.

HaGmonenne 1 HauaipHOE MOHUMAHUE THAPOCTATHYECKOTO MMapaoKca Ha OCHOBE 3aKoHa [lackais.
N3ydeHne COBMECTHO € MIEJaroroM COOOIIAOIINXCS COCYIOB.

Pemenne THNOBBIX pacd€THBIX 3a1ad B 1—2 ACWCTBUS C OMOPOW Ha ANTOPHUTM, MPEIBAPHUTEIHHO
pa300paHHbBII COBMECTHO C MEAaroroM Ha pacyéT JaBICHUS JKUIKOCTH.

HabGmonenue 3a 00bsICHEHHEM NIPUHINIA ASHCTBUS THIPABINIECKOTO TPecca.

AHanu3 W OOBSICHEHHE C OMNOpOH HAa JUIAKTUYECKHH MaTepHan MoJ KOHTPOJIEM Ieaarora
IIPAKTUYECKUX CUTYyalUi, JEMOHCTPUPYIOLIUX NIPOSBICHUE JABJICHUS )KUIKOCTH U 3aKkoHa Ilackans,
HarpuMep MpoILecCOB B OpraHu3Me IpH riy0okoBoHOM HeIpsiHud (MC — Guosorust).

ATMocdepHoe
napiyenue (6 4)

Atmocdepa 3emiu U aTMOC(epHOe JaBlICHHE.
IIpuuunel cywecmeosanus 6030YWHON 000I04KU

3emnu. Onvim Toppuuennu. H3mepenue
ammocgheprozo oaenenus. 3asucumocmo
ammocgheprnozo  0agnenuss om  8bICOMbl  HAO
yposuem  mopa. Ilpubopwr  Onsa  usmepeHnus
ammocgepHo2o 0agieHus.

,Zlemoncmpamm2

1. [MposiBnenne neldcTBHs aTMOCHEPHOTO

JIaBIICHNSI.

HabnroeHue 3a 9KCIIepUMEHTATBHBIM 00HAPYKEHHEM aTMOCHEPHOTO TaBICHHUSL.

AHanu3 1 00BSICHEHHE C ONOPOI Ha JUIAKTHUECKUIl MaTepHall MoJl KOHTPOJIEM Iearora OnbITOB U
MPAKTHYECKUX CUTYAIMH, CBI3aHHBIX C JCHCTBHEM aTMOC(EPHOTO JaBICHUSI.

Habnronenue 3a 00bsICHEHHUEM CYIIECTBOBAHHsI aTMOC(Ephl Ha 3eMJIe U HEKOTOPBIX TUIAHETaX WK e€
OTCYTCTBUS Ha Jpyrux mianerax u Jlyne (MC — reorpadus, actpoHOMUS).

ba3oBoe mNOHMMaHHWE NPUYMH HM3MEHEHUsI IUIOTHOCTH aTtMOoc(epbl € BBICOTOM U 3aBHCHMOCTH
aTMOC(EPHOro JABICHUS OT BBICOTHI.

PeriieHre THIOBBIX Pacu€THBIX 3aia4 B 1—2 JeHCTBHS C OMOPOW HA aNTOPUTM, MPEABAPUTEIHLHO
pa3o0paHHbIil COBMECTHO C MEJAroroM Ha pacyér aTMOC(EpPHOro AaBICHHUS.

W3y4enue noa pyKoBOJICTBOM Iearora yCTpoucTBa bapoMeTpa-aHepoua.
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HeiicTBue
JKHAKOCTH U rasza
HA NOTPY:KEHHOE
B HUX TeJ1o (7 4)

eticmeue sicudkocmu u 2aza Ha NOSPYHCEHHOe
6 Hux meno. BrpITankuBaromas (apxuMenoBa)

cuna. 3akon  Apxumeda. Ilnasanue  men.

Boszoyxonnasanue.

jlemomcmpamm2

1. 3aBuCHMOCTh  BBITAJIKHBAIOMIEH CHIBI OT
00péMa TOTPYXKEHHOH dYacTH Telna H
TUIOTHOCTH JKUJIKOCTH.

2. PaBeHCTBO BBITAJIKUBAIOUIEH CHIIBI BeCy

BBITECHEHHOM ’KHUKOCTH.

3. YcnoBue miaBaHMs TeN: IUIABaHHWE WIH
MOTPYy)KEHHEe Tel B  3aBUCHUMOCTH  OT
COOTHOILIEHHSI IIOTHOCTEH TeJla U )KUIKOCTH.

Jabopamopnsie padbomuvl u onvimol.

1. VccnenoBanne 3aBHCMMOCTH Beca Tela B
BOJIe OT 00BEMA MOTPYXEHHOW B KHUIKOCTH
4acTH Tena.

2. OmpenenieHne  BBITAJIKMBAIONMICH  CHUIIBL,
JEUCTBYIOIIEH Ha Temo, MNOrPYKEHHOE B
KHUJIKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLIEH
CUJIBI, JCUCTBYIOUIEH Ha TEJIO B KUAKOCTH,
OT Macchl Tena.

4. OmbITEl, AEMOHCTPHUPYIOLINE 3aBHCUMOCTH
BBITAJIKUBAIOIIEH CHJIbI, JAEWCTBYIOLIEH Ha
TEJIO B XXHUJKOCTH, OT 00bEMa MOTpyKEHHOM
B JKMJKOCTh YacCTH Tella U OT IUIOTHOCTH
KHUJIKOCTH.

5. KoncrpymnpoBanue apeomeTpa WIH
KOHCTPYUPOBAHME JIOAKH U OIpefeNeHne e€
rpy30M0bEMHOCTH.

HaGmonenue 3a sKcliepUMEHTAIBHBIM OOHAPY)KEHHEM JEHCTBUS )KUAKOCTH U Ta3a Ha NOTrPpYKEHHOE
B HHX TEJIO.

OmnpeneneHne ¢ OMOPOW HAa TEXHOJOTMYECKYIO KapTy BBITAIKHBAIONICH CHIIBL, IEHCTBYIOIMIEH Ha
TEIO, OTPYKEHHOE B KUIKOCTb.

HabGmonenue 3a nmpoBegeHNEM U 00CYKIEHHE COBMECTHO C MIEJaroroM OMNBITOB, JEMOHCTPUPYIOIINX
3aBHCHMOCTH BBITAIIKHBAIONICH CHIIBI, IEHCTBYIOMIEH HA TEJO B KUAKOCTH, OT 00BEMa MOTpyKEHHOM
B )KH/IKOCTB YacTH TeJa U OT MIIOTHOCTH KHUIKOCTH.

HccnenoBanne moj pYyKOBOACTBOM Ielarora 3aBUCHMOCTH Beca Tela B BOAe OT 00bEMa
HOTPYKEHHOH B KUAKOCTh YacTH Tela.

Pemenue TUNOBBIX pacu€THBIX 3a7ay B 1—2 AeHCTBHS C OMOPOH HAa aJrOPUTM, MPEIBAPUTEIHHO
pa300paHHbIIl COBMECTHO C e/IaroroM Ha MPUMEHEHHE 3aKOHa APXHUMeE/Ia U YCIIOBHS TUIaBaHUs Tell.
KoHcTpyupoBaHue npu MOMOIIM Tejarora apeoMeTpa ik KOHCTPYHPOBAaHUE JOAKH U OIpeesicHue
€€ rpy30NnoabEMHOCTH.

Paznen 5.

Pabora u momHocTh. JHeprus (12 v)

Pabora
M MOIIHOCThH
(39)

Mexanunueckas pabota. MOIIHOCTh

HaGmonenue 3a sKkcriepiMEHTaNBHBIM OIpeJeNIeHneM MEXaHW4eCKOW pabOThl CHIIBI TSDKECTH IPH
NaJicHUM Tella WM CHJIbl TPEHHs HpH PaBHOMEPHOM IEPEMEIICHUHM Tejla 110 TOPU3OHTAIBbHOU
OBEPXHOCTHU.

Habnroxenue 3a neMoHcTpanueii pacuéra MOITHOCTH, Pa3BUBAEMON NPH MOABEME IO JICCTHHIIE.
Pemenne TUMOBBIX pacdETHBIX 3a1a4 B 1—2 NEHCTBUS C OMOPOI Ha alNrOPUTM, MPEABAPUTEIHHO
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pa300paHHbBIi COBMECTHO C IEarOrOM Ha pacuéT MEXaHUUCCKOM PabOThl U MOIIHOCTH.

IIpocteie
MeXaHu3MBbl (5 1)

IIpocTele  MeEXaHU3MBI: phlyar, 010K,
HaKJIOHHAs IUIOCKOCTb. [Ipasuno pasHosecus
pviuaea.  Ilpumenenue npasuna  paerHogecus
pbvluaza K 010Ky. «3010moe npagunioy Mexamuxi.
KITJ IIPOCTBIX MEXaHU3MOB. IIpocteie
MEXaHN3MBI B OBITY M TEXHHUKE.

Hemoncmpavuu

1. ITpumMepsl IPOCTHIX MEXaHM3MOB.

Jabopamopnsie pabomovi u onvimul

1.0Onmpenenenne pabOTHl CHIIBI TPEHHS THPH
PaBHOMEPHOM JIBHYKEHUH Tena ()
TOPH30HTAIBHON TTOBEPXHOCTH.

2. UccnenoBanue ycinoBuil paBHOBECHS pblyara.

3. Usmepenne KIIJl HakIOHHOH MJIOCKOCTH

(37eKTpOHHAs IEMOHCTpAIIHs).

HavansHoe moHMMaHue BHIUTPHIIIA B CUJIE MIPOCTHIX MEXaHU3MOB Ha MPUMEpE phbluara, MoABHKHOTO
Y HETIOJIBUYKHOTO OJIOKOB, HAKJIOHHOH TIOCKOCTH.

HccnenoBanue cOBMECTHO ¢ NIEAAroroM yCJIOBUSI paBHOBECHS phlyara.

OO0HapyXeHHEe IO PYKOBOACTBOM IIEIarora C OMOPOH Ha NWAAKTHYCCKHHA MaTepuaj CBOWCTB
MPOCTBIX MEXaHH3MOB B PA3JIMYHBIX MHCTPYMEHTAX W MPHUCHOCOOICHHUSIX, UCIIONB3YEMBIX B OBITY
1 TEXHHKE, a TAaKXKe B XKUBBIX opranuzmMax (MC — Ouomorus).

Habnromenne 3a SKCHEpUMEHTANBHBIM [TOKAa3aTeIbCTBOM pAaBEHCTBa paboOT TpH NPUMEHEHHUH
MIPOCTBHIX MEXAHU3MOB.

Onpenenenue noa pykooactsoM neaarora KIT/I HakIOHHOM MIOCKOCTH.

Pemenne TUMOBBIX pacdyETHBIX 3a1a4 B 1—2 NEHCTBUS C OMOPOIl Ha alNrOpUTM, MPEABAPUTEIBHO
pa3oOpaHHBIA COBMECTHO C MEAAroroM Ha MPUMEHEHHE MpaBUjia PABHOBECHUs phluara M Ha pacuér
KIILI.

Mexanuueckas
neprus (4 4)

Mexanuueckas dHeprust. Kunemuueckas u
nomenyuanvhas suepeust. Ilpeepawenue 00nozo
8UOA MEeXaHuyeckou 3Hepeuu 6 Opyeol. 3aKoH
COXpaHEHHs SHEPI'UU B MEXAHUKE.

JlabopaTopHble padoThl U ONBITHI.

1. Uzyuenue 3aKOHa COXpaHeHHs
MEXaHUYECKOH SHEPruu (31eKTpoHHAs
JIEMOHCTPAIIHS).

HaGmonenue 3a sKcriepUMEHTAIBHBIM ONpe/ielIeHHEM N3MEHEHHsT KWHETHUECKOH U NOTCHIMATbHON
SHEPIUH Teja MPU €r0 CKAThIBAHUH 110 HAKJIOHHON INIOCKOCTH.

DopMynUpOBaHHE COBMECTHO C IIEAaroroM Ha OCHOBE WCCIENIOBaHMS 3aKOHA COXpPaHEHHS
MEXaHW4YECKON SHEPTUH.

[TpexacTaBnenue Npy MOMOIIY MeJarora rpaHull IPUMEHUMOCTH 3aKOHA COXPaHEHMS SHEPTHH.
Pemmenne THIOBBIX pacu€THBIX 3ama4 B 1—2 NEHCTBHSA C ONMOPOH HA aNTOPHUTM, NPEIBAPUTEIHHO
pa3o0paHHbBII COBMECTHO C IeJIaroroM ¢ MCIOIb30BaHNEM 3aKOHA COXPAaHEHUS SHEPTHH.

Pe3epBHoe Bpems (3 4)

8 KVIACC (68 4)

TemaTnuyeckui
0JI0K, TEMBI

OcHoBHoOe cojepkaHue

OcHoOBHbIE BUBI 1eSITEILHOCTH YYalMXCSA
(Ha ypoBHe yueOHBIX AeiicTBHI)
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Paznen 6. TensioBble siBjieHus (28 u)
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Ctpoenue
U cBOlicTBA
BewecTna (7 4)

OcHognule NONOJCEeHUs MONEKYAAPHO-
KUHEMU4eckoll meopuu CmpoeHUus Geuyecmad.
Macca u pazmepovr amomos u monexyn. Onvimei,
noomeepoicoaoujue  OCHOBHbIE — NONOMHCEHU
MONEKYNAPHO-KUHEMUYECKOU MEeOPUU.

Mopgenu TBEPAOTO, )KUAKOTO M Ia3000pa3HOTO
COCTOSIHUI ~ BemecTBa. Kpucmannuueckue —u
amopghuvie mena. QObvAcHeHue ce0licme 2a308,
acuokocmeti U meepovbiX mel HA  OCHOBe
nON0JICeHUl MONEKYAAPHO-KUHEMUYECKOT
meopuy. CMaunBaHUE U KANULIAPHbIE SAGLEHUSL.
Tennosoe pacwupenue u cocamue.

Zlemoucmpauuuz

1. HabGnroeHne OpOyHOBCKOTO TBUKECHUSI.

2. Habnronenue nuddysuu.

3. Habmopenune  siBneHui

KalWUIIPHBIX SBICHHUH.

4. HabnronieHue TEIIOBOTO paclIupeHus Tell.

5. I3MeHeHue NaBiieHHs1 Ta3a MPU M3MEHEHHH

00bEéMa 1 HarpeBaHUH MITH OXJIAXKICHUH.

Jabopamopnsie padbomuvl u onvimul.

1. OmbITBl MO OOHApYXXEHUIO IEHCTBHSA CHII

CMadYMBaHUA n

MOJIEKYIISIPHOTO TIPUTSKCHUS (wm
ANEKTPOHHAS JEMOHCTPALIHS).

2. OnpITHL TO  BHIPAIIUBAaHUIO  KPUCTAJLIIOB
[IOBapEHHOM COJIM UJIU caxapa.

3. OmpITel MO HAONIOJEHUIO  TEIMJIOBOTO

pacliupeHusi Ta30B, JKUJIKOCTEH U TBEPABIX

Tell.

4. OmpenencHue aBICHUS BO3AyXa B OamoHe
LITTPUIA.

5. OnBITHI, JIEMOHCTPUPYIOLINE 3aBHCUMOCTB
JaBICHUs] BO3IyXa OT ero o0béMa H
HarpeBaHMs WIH OXJIXKACHHS.

6. IIposepka eunomeswi JUHEeUHOU
3a68UCUMOCHIU ONIUHBL CIOIOUKA HCUOKOCMU
mepmomMempu4eckou mpyoke om
memnepamypbi.

HaGmonenne u mHTEpIpeTanys COBMECTHO C ITE€AAaroroM OIMbITOB, CBUACTEIBCTBYIOMNX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHHUH BEILIECTBA: ONBITHI C PACTBOPEHUEM PA3INYHBIX BEIIECTB B BOJIE.

Pemenue TUNOBBIX pacuéTHBIX 3a7ay B 1—2 AeHCTBHS C OMOPOH HAa aJrOPUTM, NPEIBAPUTEIIHLHO
pa3o0paHHBIl COBMECTHO C IIEaroroM II0 OLEHHWBAHMIO KOJMYECTBA aTOMOB WJIM MOJICKYJ B
enuHuUIEe 00bEMA BElIECTBa.

[IpeacTaBneHue npu MOMOIIM Iejarora OPOYHOBCKOTO JBHIKEHUS, siBIEeHUS AUGGY3UU U pazIHIuid
MEXJy HIMH Ha OCHOBE MOJIOKEHUH MOJIEKYISIPHO-KMHETHUECKOH TEOPUU CTPOSHHSI BEIIECTRA.
OO0BscHeHHE NTPU TOMOIIY TeJarora ¢ ONOopoi Ha JUJAKTUYECKUN MaTephall OCHOBHBIX pa3iIHuuil B
CTPOGHHMH Ta30B, >KUAKOCTEH M TBEPABIX TENI C HCIOJIb30BAHHEM IMOJOKEHHH MOJIEKYJISPHO-
KHHETHYECKOI TEOPHUH CTPOEHHS BEIECTBA.

ITpoBenenue noa pyKOBOACTBOM IIEIarora ONBITOB MO BRIPAIINBAHNIO KPUCTAIIOB IOBAPEHHO COIH
WK caxapa.

ITpoBeneHne COBMECTHO € MEAAroroM U OOBSICHEHUE U3 NMPEIJIOKEHHOTO IIEPEYHsI BHIBOJOB OIBITOB,
JIEMOHCTPHUPYIOIMNX KaMJUISIPHBIC SBICHUS U SBJICHUE CMaYMBaHIA.

OObsicHeHHE C ONOpOH Ha TEXHOJOTHMUYECKYI0 KapTy IIOA PYKOBOACTBOM Iefarora poJiu
KalWUISIPHBIX SIBICHUHN JUIS IOCTYIJIGHUsI BOJIBI B opranu3M pactenuit (MC — Guosnorus).
HaGumtoienue orbITOB 110 HAOJIOIEHHIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH U TBEPIBIX TEl.
OOBsCHEHHE C ONOpPOil Ha TEXHOJIOTHUECKYIO KapTy IOJ PYKOBOACTBOM IIefjarora COXpaHEHHS
00BéMa TBEPABIX TEN, TEKY4YECTH >KUIKOCTH (B TOM 4YHCIE, Pa3sHUIBI B TEKYyYeCTH I pa3sHbBIX
JKUJIKOCTEN), TaBJICHUS rasa.

HaGmonenue 3a mpoBeICHUEM OIBITOB, IEMOHCTPUPYIOIINX 3aBHCUMOCTh IAaBJICHUS BO3IyXa OT €T
00béMa M HarpeBaHWs] WINM OXJIAKACHWSA, W UX OOBACHEHHE Ha OCHOBE AaTOMHO-MOJIEKYJISIPHOTO
yUYeHHSI.

AHanu3 npH IOMOIIM TI€Aarora ¢ ONopol Ha JUIaKTHYECKHi MaTepHai IMPaKTUYECKHX CHUTYyalui,
CBSI3aHHBIX CO CBOMCTBaMM Ia3oB, )KUIKOCTEH M TBEPABIX TEII.
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TemnoBble
npoueccsl (21 4)

Temnepatypa. Césazpe  memnepamypovl  co
CKOPOCMBIO MENI0B020 OBUNCEHUSL YACTIUY.

Buytpennss sueprus. Cnocobvi uzmeHeHust
GHYMpEeHHel — dHepeuu: — menionepeoava U
cosepuienue pabomvi. Budvl mennionepedauu:
MENIONPOBOOHOCHIb, KOHGEKYUS, USTYUEHUe.

Konugectso TEIUIOTHI. VYaenbHas
TEIJIOEMKOCTh ~ BeLecTBA.  [enioobmen  u
menjogoe pagnogecue. YpasHnenue menio06020
bananca.

IInaenenue u omeepoesanue KpUCMALIUYECKUX
sewjecmg.  YyenpHas  TEIJIOTa  IUIABICHHUS.
Ilapoobpasosanue u rondencayus. Hcnapenue
(MC). Kunenue. VY nensHas TEIoTa
napooOpa3oBaHus. 3agucumocms memnepamypsl
Kunenuss ~ om  ammoc@epnozo  0agieHusl.
Brasicrnocms 6030yxa.

OHeprust  TOIUIMBA.  YJelpHass  TemoTa
CrOpaHMUsL.

Ipunyunvl pabomer mennogvix Oguzamenei.
K1l Mennioe02o
osucamens. Tennosvie Ogueamenu u 3awuma

oxpyacaroueti cpeodvt (MC).
3akon coxpanenus u npeepawjenus 3Hepeul 8
mennogwix npoyeccax (MC).
Hemoncmpauyuu
1. TIpaBuna u3MepeHus: TeMIeparyphl.
2. Bunpl Terionepeaayu.
3. OxyaxkJieHue NpU COBEPIICHUH PaOOTBHI.
4. HarpeBaHue IIpu COBEpLICHUH pPabOTEHI
BHEITHUMH CHJIAMH.

5. CpaBHeHHE  TEIUIOEMKOCTEH  pa3IMUHBIX
BEIIECTB.

6. HaOironenne kumnenus.

7. HabnromeHne TMOCTOSIHCTBA — TEMIIEPATYPHI

IpH TUIABJICHUH.
8. Mozenu TeIUIOBBIX IBUTraTeICH.
Jlabopamopnsie pabomol u onvimol.

1. IIposepra eunomesbvl JIUHEUHOU

OO0ocHOBaHWE MO MOATOTOBICHHOMY JTOPUTMY COBMECTHO C IIEJaroroM MpaBHI H3MEPEHUS
TEMIIEPaTYPHL.

CpaBHeHHUE pa3IUYHbBIX CTIOCOOOB U3MEPEHHSI U LITKaJl TEMIIEPaTYPHhIL.

HaGumonenue 3a mpoBeieHHEM OMBITOB, JJIEMOHCTPHPYIOIINX U3MEHEHNE BHYTPEHHEH SHEPTUH Tella B
pe3yibTaTe TeIonepeiau ¥ paboTsl BHEUTHUX CHIL.

HaGmonenue 3a npoBeJeHUEM ONBITOB, O0CYKACHHE MPAKTUUECKUX CHUTYalUi, TEMOHCTPUPYIOIINX
pa3nuYHbIe BUIBI TEIIONEPEAadn: TeIIONPOBOIHOCTh, KOHBEKIUIO, U3y UCHHE.

HccnenoBanue ¢ omopoi Ha TEXHOJIOTMYECKYI0 KapTy IO PYKOBOJACTBOM Ielarora sBICHUS
TETIIO00MEHA MPU CMETINBAHUY XOJIOJHON U rOpsdIei BOABI.

Habnromenune ycTaHOBICHHS TETNIOBOTO PAaBHOBECHS MEXKTY TOPSUEH U XOJIOXHON BOJIOM.
OmnpeneneHne Ipy MOMOIIHM MEJarora KOJIWYeCTBa TEIUIOTH, MOTyYCHHOTO BOJOH IIPU TETIIOOOMEHE
C HarpeThIM METAJUTMYECKUM IUINHIPOM.

OmnpeneneHue 1o TabNIUIE yACTbHONW TEIUIOEMKOCTH BEIIECTBA.

Pemenne TUMOBBIX pacdy€THBIX 3aj1a4 B 1—2 NEHCTBUS C OMOPOIl Ha aNrOpUTM, MPEABAPUTEIHHO
pa306paHHLII>i COBMCCTHO C II€aaroroM, CBsA3aHHBIX C BBIYHCJICHHCM KOJHMYCCTBA TCIIJIOTBI M
TEIIOEMKOCTH TIPH TEILIOOOMEHE.

Amnanus Ipyu noMouur negarora CI/ITyaHI/Iﬁ MPaKTUYCCKOro HCIOJb30BaHUA TCIJIOBBIX CBOMCTB
BEIIECTB W  MaTepHalioB, HampuMep B  IENIX  JHEProcOEpekeHHs:  TEIIOM3OJIAIHS,
sHeprocOeperarouIfe KphIu, TEPMOAKKYMYJIATOPHI U T. 1.

HaGmonenue siBineHni NcnapeHnst 1 KOHACHCAIIUH.

HaGmonenue 3a ucciiefoBaHieM Ipoliecca NCTIAPEHHS Pa3THIHBIX KHUIKOCTEH.

OOBsICHEHNE TI0 AJTOPUTMY COBMECTHO C MIEJaroroM sIBICHNI HCIIApEHUs 1 KOHICHCALMN Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUCHHSI.

HabGmonenune n o0bscHEHUE Tpoliecca KUMIEHUs], B TOM YHCJIE 3aBUCUMOCTH TEMITEPATypPbl KUIICHHS
OT JIaBJICHHSI.

OmnpeneneHne o TabiuIle OTHOCUTENBFHOHN BIAKHOCTH BO3-/IyXa.

HaGumronenue npoliecca 1iaBieHus! KPUCTAJUIMUECKOTO BEIIECTBa, HAIIPUMED, JIbJIa.

CpaBHeHI/Ie o IUJlaHy IpHu TOMOIIM Tne€Aarora MNPOHECCOB IUIABJICHUA KPUCTAINIMYECKUX TEJI
W pa3MsryeHus pyu HarpeBaHUM aMOP(HBIX TeJ.

OnpezneneHue Mo TabIUIE YAETHHOMN TEIUIOTHI MJIaBJICHHS JIba.

OOBsACHEHHE 10 CXeMe Mocie O0CYKIEHHS C MeIaroroM SBJICHUH IUIaBICHNUS U KPUCTAIUIM3ALNU Ha
OCHOBE aTOMHO-MOJICKYJIIPHOTO yIEHHUS.

Pemmenne THIOBBIX pacu€THBIX 3ama4 B 1—2 NIEHCTBHSA C ONMOPOH HA aNTOPHUTM, NPEIBAPUTEIHHO
pa3oOpaHHBIII COBMECTHO C IIE/IaroroM, CBSI3aHHBIX C BBIYHMCICHHEM KOJHMYECTBA TEIUIOTHI B
nporeccax TeIUIoNepeaadr P! IUIABICHUN ¥ KPUCTAIUIU3ALNH, HCTIAPEHUN U KOHICHCAIIH.

AHanu3 npH NMOMOIIM Tejlarora ¢ ONOpoi Ha JUIAKTHYECKUH MaTepHal CHUTyaluil NMpakTHYECKOTOo
MIPUMEHCHUA SIBJICHUM TUJIABIICHUS | KpucCTallin3dallv, HAOPUMEP, IMOJIYYCHHUEC CBEPXUYUCTBIX
MaTepHaJioB, COJEBas TPENKa U JIp.

Amnanus IIpy IOMOIIH TI€garora pa6OTBI 1 00BsICHEHNE IpUHIUIIA ﬂeﬁCTBHH TCIIJIOBOT'O ABUIaTCIIA.
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3a6uUcCUMoCmu OJIUHbL CMONOUKA HCUOKOCU 6
MepMOMempUueckoll mpyoxe om
memnepamypeol.

2.Habnronenue M3MEHEHUS BHYTPEHHEH

(6}

OHCPruu TE€jIa B PE3YJbTATE TCIJIONIECpEAavdn
u pa6OTI)I BHCHIHUX CHIJI.

. UccnenoBanue sBlIeHUS TemIoooMeHa npu

CMEIIIMBAHUM XOJOTHOM U ropﬂqeﬁ BOJEI.

. Onpedenenue Konuyecmea menJyiomol,

NOMYYEeHHO20 6000U NpuU mMenioobmene ¢
HazpemuvlM MemaiIuiecKum YuiuHOpOM.

. I/ICCJ'ICI[OBEIHI/IG nponecca ncuapeHus.
. Onpez[eneHI/Ie OTHOCHTCIHPHOM BIAXKHOCTH

BO3YyXa.

. Onpedenenue yoenvHol meniomol niAG1eHUs.

nboda.

Brrunciienne KOTHYECTBA TEIUIOTHI, BRIICISIOMICTOCS TIPH CTOPAHUH PA3IMYHBIX BHIOB TOIUTHBA, H
KII/ nBuraremns.

OO6CyKaeHre COBMECTHO C TMENaroroM 3KOJIOTHYECKUX TOCIEACTBUI HUCHIOJIb30BaHUS JBUTATENCH
BHYTPEHHETO CTOPaHuUs, TEIIOBBIX U TUAPodieKTpocTaHuil (MC — 9KOJIOT s, XUMUS).

Paznen 7. DiiekTpryeckne ¥ MArHUTHBIE ABJIeHusA (37 1)
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DJIeKTpUYecKHe
3aps/bl.
3apsikeHHbIE
TeJa ! uX
B3auMo/elicTBHE
(7w

Onexmpusayus men. J|Ba poja 3JEeKTPHUSCKUX
3apsnoB. B3ammonelcTBHE 3apsOKEHHBIX — TEIl.
3axon Kynona (3aucumocmo cuvl
83AUMOOEUCMEUSL 3aPAICEHHBIX Mel OM BETUYUHDL
3aps008 U pacCmMosHUsl MeNHCOY MeraMUL).

OnekTpudeckoe  mone.  Hanpsaowcénnocmo
anekmpuyeckozo noas. Ilpunyun cynepnosuyuu

oekmpudeckux — noned  (Ha  KA4eCMBEHHOM
yposHe).

Hocumenu INeKMPUYECKUX 3aps00s.
DnemenmapHulii NeKMpuUYecKull 3aps0.

Cmpoenue amoma. IIpOBOTHUKY U JUIIICKTPUKH.
3aKOH COXPAaHEHHUS JIEKTPUIECKOTO 3apsia.
Zlemoncmpamm2
1. Onextpuszanus Te.
2.JlBa poma OJNEKTPUYECKHX 3apsigoB H
B3aMMOJIeHCTBHE 3apsKCHHBIX Tell.
3. YCTpOHCTBO U JIeiiCTBUE DIIEKTPOCKOIIA.
4. DnexTpocTaTHuecKasi HHIYKLHUS.
5. 3aKOH COXpaHEHUs SJTEKTPUUECKUX 3apsI/IOB.
Jabopamopnsie padbomuvl u onvimul.
1. OmbITH IO HAOMIOJCHUIO BJIEKTPHU3ALMH TEIl
MHJIyKIUEH 1 IPU COIPUKOCHOBEHUH.

Habnromenue 3a mpoBeieHHEM OTIBITOB TI0 SJICKTPU3AINH TEJI IPH COMIPUKOCHOBEHUH U HHYKIIHEH.
Habnronenue n oObsCHEHHE C OMOPOH Ha AMTAKTHUECKUI MaTepHal B3aMMOACHUCTBHS OJTHOMMEHHO
Y pa3HOUMEHHO 3apsKEHHBIX Tell.

OO0bsicHeHHEe TIPU [TOMOIIM Melarora NpUHIKUNA JSHCTBUS 2JIEKTPOCKOIIA.

OObsiCHEHHEe COBMECTHO C TENaroroM SBJICHHM JJIEKTPU3alUU TMPU CONPUKOCHOBEHUH TEl U
MHIYKIHMEH ¢ UCTIOIb30BAHUEM 3HAHUI O HOCUTENSX DJIEKTPUUECKUX 3apSA0B B BEIIECTBE.
PacnosHaBanne M OOBSICHEHHE IO CXEME COBMECTHO C TIEJaroroM sIBICHUN 3JICKTPU3AINU
B ITIOBCEIHEBHOM KU3HU.

Habnronenne u 0OBSICHEHHE C OMOpPOW HAa TEXHOJIOTHYECKYIO KapTy OIBITOB, WILIFOCTPHPYIOLTHX
3aKOH COXPaHEHUS JEKTPUIECKOTO 3apsaa.

Habnromenue onpITOB IO MOJETUPOBAHAIO CHIIOBBIX JIMHUH 3JIEKTPUIECKOTO TTOJIS.

HccnenoBanue moa pyKOBOACTBOM IIeJarora JCHCTBUS AJIEKTPHUYSCKOTO IIOJII HA TPOBOJHUKU U
TUDJICKTPUKA
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IocTostHHBIH
3JIeKTpUYecKHil
ToK (17 4)

DNeKTpUYECKHIl TOK. Yeaosus cywecmeosanus
anekmpuieckoeo moka. VICTOYHUKH TTOCTOSHHOTO
ToKa. J[efCTBUS DIIEKTPUYECKOTO TOKaA (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE). OIeKMPUdecKuti mox
8 JACUOKOCAX U 2A3aX.

PaGora m MOIIHOCTH 3JIEKTPUYECKOTO TOKA.
3axon [orcoyna—/lenya. Onexmpuueckue yenu u
nompeoumenu 31eKmMpU4eckol dHepeuu 8 ovimy.
Onexrpudeckas nenb. Cuia Toka. DIeKTpHIecKoe
HanpspkeHne.  CONPOTHBIICHWE  NPOBOJHUKA.
Yoenvroe conpomuenenue gewgecmsa. 3akon Oma

UL ydacTka 1mend. [lociemoBarenbHOE |
mapaiesHOe COCIMHCHUE TIPOBOTHHUKOB.
Kopomkoe 3amvikanue.

/Iemoncmpamm2

1. ITpoBOJHMKH U TUAIIEKTPUKH.

2. MopenupoBanue CHJIOBBIX JTUHUN

3NEKTPUUYECKOTO O,

. ICTOYHMKY IOCTOSHHOT'O TOKA.

. JIeHCTBUA 3JIEKTPUUECKOrO TOKA.

. DNEKTPUUYECKUI TOK B KHUIKOCTH.

. T'a30BbIii pa3psa.

. I3sMepeHne cuipl Toka aMIepMeTpoM.

. I3sMepeHre 3IIEKTPHYECKOTO  HATPSHKCHUS

BOJIETMETPOM.

9. PeoctaT 1 MarasuH COIPOTHBIICHHH.

Jlabopamopnsie pabomol u onvimoi.

1. HccnemnoBanue AEWCTBHUA DJIEKTPUUYECKOTO
TOJISL HA IPOBOAHUKHU U TUDJIEKTPUKH.

2. CoOopka 1 npoBepKa padoThI ANEKTPUIECKON
[[ETTH IOCTOSIHHOTO TOKA.

3. H3mepeHue u peryanpoOBaHUE CHIIBI TOKA.

ONO OB~ W

4. Usmepenue u perynmpoBaHue
HaNpsKEHUs.

5. HUccredosanue 3asucumocmu cunvl mMokd,
uoyujeo yepes pesucmop, om

CONPOMUBIIEHUS. PE3UCTOPA U HANPSNCEHUSL.
6. Onvimbl, demoncmpupyrouue 3a6UCUMOCb
9NEKMPUYECKO20 conpomuenenus

HaGmonenne pasnuyHBIX BHIOB ACHCTBHUS 3JEKTPUUECKOTO TOKA M OOHApyKEHHE COBMECTHO C
MENaroroM 3TUX BUIOB JEHCTBHS B TIOBCEIHEBHON XKU3HH.

COopka 110 cxeMe U MCIBITaHUE M0/ KOHTPOJIEM TIeJIarora 3JeKTPUYECKON IEMH MOCTOSHHOTO TOKa.
HaGmonenue 3a neMoHCTpalyeil N3MepeHts CUITbl TOKa aMIEPMETPOM.

HaGmonenue 3a neMoHcTpalyeil n3MepeHust IEKTPUIECKOT0 HAIPSDKEHHST BOJIBTMETPOM.
[TpoBenenne M OOBSICHEHWE MPU IOMOIIM YYHTENS OINBITOB, JEMOHCTPUPYIOUIMX 3aBUCHMOCTD
JIEKTPUYECKOTO COMNPOTUBIICHUS MPOBOJHHUKA OT €r0 JUIMHBI, IJIOMIAJN MONEPEeYHOTO CEYEHUs U
MaTepHana.

HaGmonenne 3a AeMOHCTparyiell MCCIEIOBaHMS 3aBUCHMOCTH CHJIBI TOKA, IPOTEKAIOUIETO 4epe3
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSKEHHS HA PE3UCTOPE.

basoBble npeacTaBIeHUs O TpaBUIIaX CIOKEHHUS HANPSKEHWN P MOCIEN0BATEIbHOM COEIUHEHUN
JIByX PE3UCTOPOB.

ba3oBele npeacTaBieHus 0 MpaBuiIax Il CHIIbI TOKA IPU MapaiedIbHOM COEIUHEHHN PE3UCTOPOB.
HaGmionenne neMOHCTpalu Mejarora O CHTYaIlsIX IIOCIEOBAaTENbHOTO M IapauleNIbHOTO
COEJIMHEHUS IPOBOIHUKOB B JOMAIIIHUX AJIEKTPUIECKUX CETSX.

Pemenne TUMOBBIX pacdy€THBIX 3aja4 B 1—2 NEHCTBUS C OMOPOI Ha alropuTM, MPEABAPUTEIHHO
pa3o0paHHBIIl COBMECTHO C NEJaroroM C HcCIojb3oBaHueM 3akoHa Oma u Qopmyn pacuéra
IEKTPUYECKOTO  COMPOTHBIEHHS TPH IOCJIENOBAaTEIBHOM W MAapajuIeIbHOM  COEAWHEHHU
MIPOBOTHHKOB.

OmnpeneneHre ¢ ONOPOl Ha TEXHOJIOTHYECKYIO KapTy IOJ PYKOBOJACTBOM Iiejarora paboThl
3JEKTPUUYECKOTO TOKA, MPOTEKAIOIIET0 YePeE3 PE3UCTOP.

OnpezneneHue ¢ ONOPOM Ha TEXHONOTMYECKYIO KapTy MOJA PYKOBOICTBOM MEAArora MOLIHOCTH
3IEKTPUUYECKOTO TOKa, BBIIESIEMOM Ha PE3UCTOPE.
HaGmonenue 3a ucciiejoBaHieM 3aBUCUMOCTH CHITBI TOKA Y€pPe3 JIAMITOUKY OT HAIpsDKEHHs Ha HEH.
OmpeneneHye C ONOPOM Ha TEXHOJOIMUECKYI0 KapTy moJ pykoBoactBoMm nenarora KIIJ
HarpeBaTes.

HaGumronienue 3a ucciieioBaniueM peoOpa3oBaHus SHEPTUH NPH MOJbEME TPy3a 3JIEKTPOIBUTATEIIEM.
OOBsACHEHHE TIOCNIE PACCYXJIEHHsS C IeJaroroM M COCTaBJICHHE IUIaHAa-KOHCIIEKTa YCTPOWCTBA M
MPUHIAINA ASHCTBHUS JOMAIIHUX JIEKTPOHArPEBATEIBHBIX IPHOOPOB.

OO0BsACHEHHE TIOCIIE PACCYKICHHUS C TIEJarOrOM M COCTaBJICHUE IJIaHA-KOHCIIEKTA MIPUYHH KOPOTKOTO
3aMbIKaHHUA ¥ IPUHINIA JeHCTBUS TIaBKUX MPEIOXPaHUTEICH.

Pemenne THNOBBIX pacd€THBIX 3a4ad B 1—2 AEWCTBHUs C OMOPOW HAa AlrOPUTM, MPEIBAPUTEIILHO
pa3o0paHHBII COBMECTHO C IeJIaroroM ¢ MCIoIb30BaHneM 3akoHa Jxoyns—IJleHna.

HaGmoenne BOSHUKHOBEHHMS 3JIEKTPUYECKOTO TOKa B )KUAKOCTH.
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10.

11.

12.

NPOBOOHUKA OM e20 OIUHbl, NIoWaAoU
NONEPeyHO20 CeyeHus 1 Mamepuad.
Tlposepra npasuna cnodxcenus HanPsAX’CeHU
npu NOCie008AMeNIbHOM COCOUHEHUU O08YX
Pe3UCmopoa.

Ilposepra npasuna 0ns cunvl moka npu
NapaniebHoOM COeOUHEHUU Pe3UCTOPO8.
OnpenencHue  pabOTBI  ANEKTPHUCCKOTO
TOKa, UAYIIETO Yepe3 Pe3ncTop.
OnpeneneHre MOITHOCTH 3JIEKTPHYECKOTO
TOKa, BBIJICISIEMON Ha Pe3NCTOpe.
UccnenoBanne 3aBHCHMOCTH CHIIBI TOKa,
HAYIIETro Yepe3 JIAMIOYKY, OT HAIpsHKCHUS
Ha HEew.

Onpeoenenue KII/] nacpesamens.
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MaruurHsie
siBJIeHus (6 1)

ITocrosiHHbIe MarauThl. B3anumoeiicteue

MOCTOSIHHBIX MarHuToB. Maenummoe noie.
Maeznumnoe none 3emnu u e2o 3navenue Ol
arcusnu Ha 3emne. Onvim Opcmeda. Maenumnoe
noJe snekmpuuecko2o moka. Ilpumenenue
2NIEKMPOMASHUMOE 6 mexHuKe. /lelicmsue
MASHUMHO20 NOJA HA NPOBOOHUK C MOKOM.
Dnexmpoosuzamenb NOCMOAHHO20 MOKA.
Hcnonvsosanue snexmpoogucamerneii 6
MexXHU4ecKux yCmpoucmeax u Ha mpancnopme.
ﬂemomcmpamm2

1. BzaumMoselicTBH€e ITOCTOSTHHBIX MAarHUTOB.

2. MopenupoBanue HEBO3MOXHOCTH
pazieNieHus MoJII0COB MarHuTa.

3. MogenupoBanue MarHUTHBIX
MOCTOSIHHBIX MarHuTOB.

4. OnsIT DpcTena.

5. MarautHOE TI0JI€ TOKA. DIeKTPOMArHUT.

6. JleficTBrie MAarHUTHOTO TIOJISI HA TIPOBOJHHK C
TOKOM.

7. DNEeKTpOaABUraTENh IIOCTOSTHHOTO TOKA.

Jlabopamopnsie pabomot u onvimoi.

1. HUccaenoBanue MarHuTHOTO
B3aUMO/IEHCTBUS TIOCTOSIHHBIX MAaTHUTOB.

2. Usyuenwue MarHuTHOTO ToJIst
MIOCTOSIHHBIX MarHUTOB MPHU WX 00BEIUHEHUU U
pasneneHuu.

3. Uccnenosanue JIEUCTBUS
3JIEKTPUYECKOr0 TOKAa HA MATHUTHYIO CTPEJIKY.

4. OnsITH, JIEMOHCTPUPYIOLINE
3aBUCUMOCTb CHJIBI B3aMMOJEHCTBUS KaTYLIKU
C TOKOM W MarHurta OT CHJIbl TOKa U
HaIpaBJICHUS TOKA B KaTYLIKE.

5. MH3yueHwme AEWCTBUS MAarHWTHOTO OIS
Ha TIPOBOJIHHUK C TOKOM.

6.  Koucmpyuposanue u usyuenue pabomoi
anexmpoosuzamens.

7. Wsmepenne KIIJ[ snexTpoaBurareabHOM
YCTaHOBKH.

noneu

HccnenoBanue noj pyKoBOJICTBOM IeJarora MarHUTHOTO B3aUMOJICHICTBUS IOCTOSHHBIX MarHUTOB.
W3yuenne ¢ onopoil Ha TEXHOJOTHUYECKYIO KapTy IOJl PyKOBOJACTBOM I€Jarora MarHUTHOTO MOJIs
MOCTOSIHHBIX MarHUTOB IIPH UX 0OBEANHEHUH U Pa3JICIICHNH.

HaGumonenue 3a mpoBeieHHEM OTIBITOB IO BU3YalH3aluy MO HOCTOSIHHBIX MarHUTOB.

N3ydenne noJ pyKoBOACTBOM IENArora siBICHUs] HAMarHUYMBAaHUS BEILECTBA.

HccnenoBanue COBMECTHO € ENArOroM J€HCTBUSA 2IEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEIKY.
HaGmonenne 3a mpoBEAEHHEM OIIBITOB, JEMOHCTPHPYIOMINX 3aBUCHMOCTD CHIIBI B3aUMOJACHCTBUS
KaTyIIK{ C TOKOM M MarHUTa OT CUJIBI U HANIPABIIEHHs TOKA B KaTyIIKE.

AHanu3 TpH TOMOINM IIEJarora CUTyaldi NPAaKTUYECKOro HPUMEHEHHUS >JIEKTPOMAarHUTOB (B
OBITOBBIX TEXHUYECKHX YCTPOICTBAaX, MPOMBIIIICHHOCTH, MEAUIIIHE).

M3yuenne ¢ omopoil Ha TEXHOJOTHMUYECKYI0 KapTy TIOJ pPYKOBOJACTBOM Iefarora JeiicTBus
MAardmMTHOTI'O IOJIA Ha MPOBOAHUK C TOKOM.

W3ydenue ¢ onopoi Ha IUAAKTUYECKUI MaTeprall AEUCTBUS 3EKTPOABUTaTENS.

N3mepenue coBmectHO ¢ negaroroM KIIJ[ anextpoaBUraTeabHOM yCTaHOBKU.

Bba3zoBele mpencTaBieHHs O PA3TUUHBIX MPUMEHEHMAX IEKTPOABHUraTelei (TpaHCHOPT, OBITOBBIC
YCTpOMCTBA U Jp.).
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DJIEKTPOMATrHUT
Hasl HHAYKIUS
(49)

Onvimoi Dapadoes. Henenue
anexkmpomazuumnou undykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobwi noxyYeHus.
2NIeKMpuyecKoll dHepauu. DIEKTPOCTAHIUU Ha
BO300HOBJISICMBIX HCTOUHUKAX YHEPTUU.

ﬂemomcmpamm2
1. ccnenoBanne SBICHHS SIEKTPOMATHUTHON
WHIYKIIH.

2. Onprter Dapagest.

3. 3aBHCUMOCTh HaNpPaBICHUS HHIYKIHOHHOTO
TOKa OT YCIIOBHI €T0 BOZHUKHOBEHHUSI.

4. DneKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomol u onvimoi.

1. OnpiTel 1O  WCCIEJIOBAHHMIO  SIBJICHUS
3JIEKTPOMArHUTHOU WHIYKIUHN:
WCCIEOBAaHUE M3MEHEHMI 3HAueHHs U
HanpaBJICHUA WHAYKIIMOHHOT'O TOKaA.

HpOBe,HeHI/Ie COBMCCTHO C II€JaroroM OIIbITOB IIO HCCICOAOBAHHIO SBJICHUA 3J'IeKTpOMaFHPITHOﬁ
WHAYKIOHU: UCCIICAOBAHNUC M3MEHEHMI 3HaUCHUS U HalpaBJICHUS UHAYKITUOHHOI'O TOKa

Pe3epBHoe Bpems (3 1)
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9 KJIACC (102 u)

TemaTnyecKkui OcHoBHoOe coep:kaHue OcHoOBHbIE BUbI 1eSIT€IbHOCTH YUALIUXCH
0J10K, TeMa (Ha ypoBHe y4eOHBIX el CTBUIl)
Pa3znen 8. Mexanunuyeckue siBiaeHust (40 4)
MexaHuveckoe Mexanmdeckoe [IBWKEeHHE. MarepuanbHas | AHaIH3 ¢ IOMOIIBIO Iefarora U 00CyX/IeHHE Pa3INYHBIX IPUMEPOB MEXaHUUECKOTO JIBIKEHIS.
JBHKEHUE touka. Cucrema orcuéra. OtHOCHTENBHOCTH | OOCYXIEHHE COBMECTHO C IIEaroroM IrpaHUIl IPUMEHIMOCTH MOJENN «MaTepHaIbHas TOUKa.
U CIOCO0bI €ro MEXaHUYECKOTO0  JBMXKCHHUA.  PaBHOMepHoe | OmmcaHue mociie OOCYXICHHS C IMeJaroroM MEXaHWYEeCKOI'O JBIIKCHHS Pa3IMYHBIMH CII0OCOOaMU
onucanus (10 4) | npsmonuHeiiHoe naBWKeHHE. Hepasnomephoe | (ypaBHEHHUE, TabuIa, rpaduk).
npamonunetnoe  Osudicenue.  CpemaHssi u | AHaIM3 TOJA PYKOBOACTBOM IMEJarora >KU3HEHHBIX CUTyalluid, B KOTOPBIX MPOSIBISIETCS
MEHOBEHHAs. cKOpoCcmb mena npu | OTHOCUTEIHHOCTh MEXaHUYECKOTO JIBUKEHHUSI.
HEePasHOMEPHOM OBUNCEHUU. HaGmronenre MexaHHn4ecKoro IBUKEHHSI TeJla OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.
Yckopenue. Pasnoyckopennoe | CpaBHeHHUE TTyTeH U TPACKTOPHUI ABIKEHHUS C OTIOPON HA TEXHOJIOTHUYECKYIO KapTy MOJ PyKOBOJICTBOM
NpPAMONUHEUHOe oguoiceHue. CBoOonHOE | Tearora OJHOTO U TOTO K€ Tea OTHOCHUTEIFHO PAa3HBIX TEN OTCUETA.

nageune. Onvimot I anunes.
Pasnomepnoe oOsudicenue no oxpyscHocmu.
Ilepuoo u yacmoma obpawenus. Jluneunas u
yenosas ckopocmu. Llenmpocmpemumensroe
VCKOpeHue.
Hemoncmpauyuu
1. HaGmrogenne MeXaHHYECKOTO IBHKEHHUS
Tela OTHOCUTENBHO Pa3HBIX TE OTCUETA.

2. CpaBHeHMEe  myTed M TpaeKTOpUH
JIBUKEHHUST OJHOTO W TOTO XKe Tena
OTHOCHTEIIFHO Pa3HBIX Te OTCUETA.

3. sMepeHne  CKOPOCTH H  YCKOPEHHUS
MIPSIMOJIMHEHHOTO JIBYKEHHSL.

4., UccnenosBanne MIPU3HAKOB
PaBHOYCKOPEHHOTO JABIDKCHHS.

5. HaOmronenne JIBYKCHHUS Tena no
OKPY>KHOCTH.

6. HaOmofenne MeXaHHYECKHX  SIBJICHHIA,
IPOUCXOJAIIMX B CHCTEME  OTCYéTra
«Tenexka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM  JIBHXKCHHH  OTHOCHUTEIILHO

AHanmm3 ¢ IIOMOMIBIO Tefarora TekcTa ["amiies 00 OTHOCHTENBHOCTH IBIKCHUST; BBITOTHECHHUE 3aaHUH
IO TEKCTY (CMBICTIOBOE UTCHUE).

[IpocTeiimme BBHYUCICHUS MO 00paslly CpemHEHl CKOPOCTH CKOJBXEHHUS OpycKa WITH JABIKCHHS
[IapuKa 10 HAaKJIOHHOW TTOCKOCTH.

AHanmu3 1 00CyKICHHE C OMOPOIl Ha TEXHOJIOTHYECKYIO KapTy IO PYKOBOJICTBOM IEAarora Crioco0oB
NpUOINKEHHOTO OTIPEIeIeHUs] MTHOBEHHOM CKOPOCTH.

OmnpeneneHue MOCie pacCyXISHHs C II€JaroroM IO CXeMe CKOPOCTH PaBHOMEPHOTO JIBHXKEHMS
(mapuka B )KUJIKOCTH, MOJEIH 3JIEKTPUUYECKOr0 aBTOMOOKJIS U T. 11.).

OmnpeneneHne COBMECTHO C ITI€AAaroroM IyTH, NMPOWIEHHOTO 3a JAHHBIA MPOMEXYTOK BPEMEHH, U
CKOPOCTH TeJia 110 rpadMKy 3aBUCMMOCTH MYTH PABHOMEPHOT'O JIBI)KEHHUS OT BPEMEHHU.
HavanpHble mpencTaBieHHE O MPUHIOUNAX ICHCTBUS NPUOOPOB, HU3MEPSIONINX
(ctmmomeTpoB).

[pocteiimue BBYUCIECHUS O 00pa3ily MyTH M CKOPOCTH TPH PABHOYCKOPCHHOM MPSIMOJIHHEHHOM
JIBIDKEHUH TeJa.

OmnpeneneHre COBMECTHO C TIEAAaroroM MPOHIEHHOTO MyTH M YCKOPEHUS IBIDKECHUS Tella 1Mo TpaduKy
3aBHCHUMOCTH CKOPOCTH PaBHOYCKOPSHHOTO MPSIMOJIMHEWHOTO IBIJKEHUS TEJIa OT BPEMEHHU.
OmnpeneneHne C IMOMOIIBIO TEarora YCKOPEHHs Tella MPH PaBHOYCKOPEHHOM JBH)KEHHH MO
HAKJIOHHOH IUIOCKOCTH.

H3mepeHne 1o cxeMme IOCIe PacCyKACHHs C MeJaroroM IepHoja M 4YacTOThl OOpalleHHsl Tena Mo
OKPY>KHOCTH.

OmnpeneneHne HaXOXAEHHS IOJ PYKOBOJICTBOM IeJlarora CKOPOCTH PaBHOMEPHOTO JBIDKCHHUS Tela

CKOpPOCTh
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KaOmHeTa QU3UKH.

Jabopamopnsie padbomuvr u onvimol.

1. Koucmpyuposanue mpaxma 0na pazeona u
OoanvHelume20 pasHOMEPHO20 — OBUIICEHUS
WAPUKQa UIU MenedicKu.

2. Onpenencuue cpeaHei CKOpOCTH
CKOJIbKEHMsT Opycka WIIM  JIBHDKCHHS
LIapHKa 110 HAKJIOHHOM MIIOCKOCTH.

3. OnpeneneHne  yCKOpPEHHS  Tela  IpH
PaBHOYCKOPEHHOM JBIKCHUH 1o
HaAKJIOHHOM MIIOCKOCTH.

4. VccnenoBaHne 3aBUCHMOCTH IYyTH OT

BpEeMEHHU npu PaBHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4allbHOM CKOPOCTH.

5. Ilposepka 2unomesoi: ecnu npu
PABHOYCKOPEHHOM 08udICeHUU be3
HAYaibHOl CKOPOCMU NYmMu  OMHOCAMCS
Kak — pso  HeYyémHuIX  uucei, Mo
coomseememeyrouue NPOMENCYMKU

6pPEMEHU 00UHAKOBHL.

10 OKPY’KHOCTH.
Pemenne THIOBBIX pacdETHHIX 3ajad B |—2 IEWCTBUS C OMOPO Ha alTOPHUTM, MpPEIBAPUTEIHHO
pa3o0paHHBII COBMECTHO C T[€aroroM Ha ONpEeAENIeHHEe KUHEMAaTHYeCKHX XapaKTepHCTHK
MEXaHUYECKOT0 JBIKEHUS Pa3IUYHbIX BUIOB.

PacnioznaBanue n npuOIMKEHHOE ONKMCaHKe Mo 00pasiy nocie 00CYKICHUS C MEeAaroroM pasjiMuHbIX
BUJIOB MEXAaHMYECKOT'O IBIKCHUS B NMPUPOJIE M TEXHUKE (Ha MpuMepax CBOOOJHO MaJalomuX Tedl,
JBIDKCHUS! JKMBOTHBIX, HEOECHBIX TEJI, TPAHCIOPTHBIX CPEJCTB U IP.).

B3aumopeiictBue
Ted (20 4)

IlepBelii 3axkoH Hprorona. Bropoil 3akoH
Herotona. Tperuit 3akon HbroTona. [lpunyun
CYnepnosuyuu cui.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUSL CKObIUCEHUSA, CULA MPEHUs NOKOS,
opyaue 8U0bl MpeHUs.

Cwia TsDKECTH ¥ 3aKOH  BCEMHPHOTO
TATOTCHHSA. YCKOPEHHE CBOOOJHOrO MaJeHUs.
Jeuoscenue nnanem eoxpye Coanya (MC).
Ilepsas kocmuueckas cxopocms. Hegecomocmo
u nepezpysKu.

PaBHOBecue MaTepuagbHON
Abcomromuo  meépooe  meno.  Pasnogecue
meépooeo  mena ¢ 3aKPEenyiéHHOU  OCbio
spawernus. MoMeHT cuibl. LJenmp msoicecmu.

Hemoucmpayuu

1. 3aBHCMMOCTh YCKOpEHMsI TeJla OT MAacChl

TeNna U JeHCTBYIOIIEH Ha HETO CUJIBI.

TOYKH.

HaGmronenue n o0cyxieHue COBMECTHO C MENaroroM OMBITOB C JABMKCHHEM Tejla MPU YMEHBIICHUU
BIIMSIHUS APYTUX TEJ, NPEMSATCTBYIOIUX JBUKEHHIO.

AHanu3 1Mo CXeMe IOocJe PacCyKIEHHsl ¢ NeAaroroM Tekcra lajwies ¢ ONMUMCAaHUEM MBICIEHHOTO
9KCIIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH WHEPIMH; BEITIOJIHEHUE 3aJaHUil 10 TEKCTY (CMBICIOBOE
YTCHHE).

OO6cyxaeHne o pyKOBOACTBOM IIeIarora BO3MOXKHOCTH BBHITIOJTHEHHUS 3aKOHA HHEPIIUU B Pa3IMIHBIX
CHCTEMax OTCUETA.

Habnronenne u 00CYXICHHE COBMECTHO C IE€JaroroM MEXaHWUYSCKHX SIBJICHHUM, MPOUCXOMSIINX B
cucreMe orcuéta «Tenexka» mnpu €€ paBHO-MEPHOM U YCKOPEHHOM JBUKEHHHM OTHOCHUTEIHHO
KabuHeTa QU3UKH.

JelicTBUS ¢ BEKTOpaMu CUJI: BBITIOJIHEHUE 3a1aHUH 10 CJI0KEHHUIO U BBIYUTAHUIO BEKTOPOB.
HaGmronenne 3a MpoOBENEHHWEM OMBITOB, JEMOHCTPHUPYIONIMX 3aBHUCUMOCTh YCKOPEHHS Tela OT
MIPUJIOKEHHOM K HEMY CHJIbI M MaccChl Teja.

Ananmu3 1 00BSICHEHUE ¢ ONIOPOH Ha TEXHOJIOTHYECKYIO KapTy IO PyKOBOJCTBOM IIe/Iarora sBICHHN ¢
HCIOJIb30BaHUEM BTOPOTro 3akoHa HproToHa.

Pewienne TUNOBBIX pacu€THBIX 3a7ad B |—2 AeicTBHUS C ONMOPOM Ha ajlroput™, MPEeABAPUTEIBHO
pa300paHHBI COBMECTHO C IENAroroM C HCIOJIh30BAHMEM BTOPOrO 3aKoHa HEBIOTOHA W MpaBmiIa
CIIOKEHUS CHUJL.
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2. HaGmonenue paBeHCTBa CHIT
B3aMMOJEHCTBHH TEIl.

3. 3mMeHeHne Beca Tena NPU YCKOPEHHOM
JIBHKCHUH.

JlaGopaTopHbie paGoThI H ONBITHL.

1. WccnenoBanue 3aBUCHUMOCTH CHJIBI TpCHUMA

pu

CKOJILKEHHSI OT CWIBl  HOPMAaJbHOTO
JaBJICHUSL.
2. Onpenenenne ko3 (UIMEHTa  TPEHUA
CKOJIB)KCHHSL.

3. Onpenenenne 5XKECTKOCTHU TIPYKITHEI.

OmnpeneneHne COBMECTHO C TIEaroroM XECTKOCTH TIPYKUHEL.

AHanu3 cUTyallMii ¢ ONOpOM Ha TEXHOJOIMYECKYIO KapTy IOJ PYKOBOJCTBOM I€Aarora, B KOTOPBIX
HaOmonatoTest ynpyrue nedopmanuu, 1 uX 00bsICHEHHE C UCTIOIb30BaHUEM 3aKoHa ['yka.

Pemenne THMOBBIX pacdyETHBIX 3agad B |—2 HeWCTBUS C ONOPOM Ha aJrOpPUTM, MpeaBapUTEIHLHO
pa300paHHbBIl COBMECTHO C MEIaroroM ¢ UCIOJIb30BaHueM 3aKkoHa ['yka.

HccnenoBanue mpy NOMOIIY NeJarora 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBXKEHHUS OT CHJIBI HOPMAJIBHOTO
napienusi. CoBMeCTHOE 00Cy K/IeHHE Pe3yIbTaTOB HCCIIEIOBAHUS.

Omnpenenenue 1moJ KOHTPOJIEM IeJlarora ¢ OOpoi Ha KOHCIEKT KO3 PUIIMEHTa TPEHHS CKOJIBKEHHS.
M3mepenue ¢ moMOLIbIO IEAArora CUIIbl TPEHUS MOKOSL.

Pemenne THIOBBIX pacdETHBIX 3afad B |—2 IEWCTBUS € OMOPOil Ha alTOPHUTM, MPEIBAPUTEIHHO
pa30o0paHHBIN COBMECTHO € IIEIarOTOM C HCIIOJIb30BaHHEM (hOPMYITHI U CHITBI TPEHUS CKOJIBKEHHS.
AHanu3 Mo cXeMe IOCIE PACCYKIEHUs Menarora O JBMKEHUM TeJl TOJbKO IOJA AEHCTBHEM CHIIBI
TSPKECTH — cBOOOTHOTO NaJCHUS.
OObsicHeHHUE 0] PyKOBOJICTBOM II€[arora He3aBUCUMOCTH YCKOPEHHUSI CBOOOTHOTO TaJZIeHUsl OT MacChl
Tena.

OHCHKa COBMCCTHO C II€aaroromM BCJIMYHMHBI CHJIBI TATOTCHHA, }leﬁCTByIOIJ_[eﬁ MEXKAY ABYMs TEJIaMU
(nms pa3HBIX Macce).

Amnamus ¢ OHOpOﬁ Ha )II/IL[aKTI/I‘IeCKI/Iﬁ Matepual ABUKCHUSA He6eCHbIX TCI 1101 I[eﬁCTBHeM CHJIBI
TATOTCHUS (C HUCIIOJIB30BAHUEM JOIIOJHUTCIBHBIX HCTOYHUKOB I/IH(bOpMaIlI/II/I).

Pewmienne TUNOBBIX pacuéTHBIX 3a7ad B |—2 AelcTBHS € ONOpPOM Ha alroOpuUTM, MPEABAPUTEIBHO
pa300paHHBIN COBMECTHO C IIEaroroM C WCIIOJb30BaHIEM 3aKOHA BCEMHUPHOTO TATOTCHHSA U (YOPMYJIIBI
JUIsL pacuéra CUIIbI TSXKECTH.

Habmrogerne wu oOCyXIeHHE C TMOMOIIBIO TIIeJjarora OIBITOB IO W3MEHECHHIO Beca Tena
MIPU YCKOPEHHOM JIBUKEHUHU.

AHanu3 ¢ MOMOILBIO MEAAarora ycloBUil BOSHUKHOBEHHSI HEBECOMOCTH U IIEPETPY3KH.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AeWCTBHS C OMOPOW Ha ajJrOpUTM, MPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C IeIaroroM Ha OIpe/ieieHHe Beca Tella B Pa3iIMYHbIX YCIOBHUSX.

AHanmu3 ¢ Omopoil Ha TEXHOJOTHUYECKYI0 KapTy MOJ PYKOBOJCTBOM Ilearora Ciil, AEHCTBYIOUINX Ha
TeJNO, NOKOsLIEECs Ha OIOpeE.

OmnpenerneHne ¢ MOMOIIBIO IeJarora MeHTPa TSHKECTH PA3IUYHBIX Tl
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3aKoHBI
COXpaHeHHsI
(10 v)

Wmnynee Tena.  Hsmenenue  umnyavca.
Hmnynve cunvl. 3aKOH COXPaHEHUsS HMMILYJbCA.
PeaxtuHoe aBmxenue (MC).

Mexanuueckas padoTa U MomHOCTb. Pabora
CUJI TSDKeCTH, ynpyzocmu, mpenus. Cea3b
oHepeuu u pabomul. TloTeHIMambHAS DHEPTHS
TeNa, MOJHATOrO HaJ MOBEPXHOCTBIO 3EMIIH.
Ilomenyuanvnas sHepeusi CIICAMOU NPYICUHDL.
Kunernueckas SHEpPrusl. Teopema o
Kunemuueckoli 9Hepeuy. 3aKOH COXPAHCHUS
MEXaHUYECKOH SHEPIUu.

JHemoncmpavuu
1. Tlepenaua mmmynibca HpH B3aHMMOICHCTBHU

TeJl.

2. TlpeoOGpazoBaHus
B3aUMOJECHCTBUU TEI.

3. CoxpaHeHHe HMITyJIbCa IIPH HEYNPYroM
B3aUMOJECHCTBUMU.

4. CoxpaHeHHEe HMIyJIbca IpH aOCOJIOTHO

YIIPYTOM B3aUMO/ICHCTBHH.

HabmroneHne peakTHBHOTO IBH)KEHHUS.

6. CoxpaHeHHE MEXaHHYECKON 3HEpruu IpH
CBOOO/IHOM TTaICHUH.

7. CoxpaHeHHE MEXaHWYECKOH SHEPruH IpH
JIBIDKCHUH Tella 10J] JEHCTBUEM NPY>KUHEI.

Jlabopamopnsie pabomol u onvimol.

1. Omnpenenenue pabOTBI CHIBI TPEHHUS IPH
paBHOMEPHOM  JBIDKEHHH  Tella IO
TOPU30HTAIBHOI MOBEPXHOCTH.

2. Omnpenenenre paboThl CUIIBI YIIPYTOCTH MPH
noabpEMe rpy3a C UCTIOJIb30BaHUEM
HETIO/IBMKHOTO 1 TIO/IBH)KHOTO OJIOKOB.

3. M3ydenue 3akoHA COXpaHEHUS SHEPTHUH.

SHEPIUU npu

o

Habmonenue u 00CyXIeHHE ¢ TOMOIIBIO IIEIarora ONbITOB, AEMOHCTPUPYIONMINX Nepeaady UMITyJIbca
IIPU B3aMMOEHCTBUHU TEJ, 3aKOH COXPAHEHHsS HMITyJbca NPH a0CONIOTHO YNPYrOM W HEYNPYroM
B3aMMOJICHCTBUH TEIl.

HabmroneHue neMOHCTpaluy Mejarora CUTyaluil B OKpysKarollel *KHU3HU C UCIOJIb30BaHUEM 3aKOHA
COXpaHEHHUs UMITYJIbCA.

Pacno3naBanue c omopoil Ha TEXHOJOTMYECKYI0 KapTy IOJ PYKOBOJACTBOM II€Aarora SBIEHUS
PEaKTUBHOTO ABMXEHUs B ipupoje u Texnuke (MC — Ouonorus).

IIpuMeHeHHE COBMECTHO C MENAaroroM 3aKOHAa COXPAaHEHMsS MMITyJbca A pacuéra pe3ylbTaToB
B3aUMOACHCTBUSL Ten (Ha TIpuUMepax HEYNPYroro B3aMMOJCHCTBHA, YNPYToro NEHTPAIbHOTO
B3aUMO-JEHCTBHA ABYX OAWHAKOBBIX TEJ, OJHO U3 KOTOPBIX HEMOJ-BHUKHO).

Pemenne THIOBBIX pacdETHHIX 3ajad B 2—3 IEWCTBUS C OMOPOM Ha alTOPHTM, MpPEIBApUTEIHHO
pa300paHHBIIl COBMECTHO C MEIaroroM ¢ MCIIOIb30BaHNEM 3aKOHA COXPAHECHHUS NMITYJIbCA.
OmpeneneHue ¢ OMOpoil HA TUAAKTHYECKUN MaTepHan padoThl CIIBI YIIPYTOCTH NPH HMOABEME Tpy3a
C UCIIOJIB30BAHUECM HCIIOABHKHOI'O U ITIOJABHUXKHOI'O 0JIOKOB.

H3mepeHne cOBMECTHO C MEaroroM MOIHOCTH.

W3mepenue ¢ MOMOILBIO Ie1arora MoTeHIUaIbHOM SHEPIHU YIPYTro 1e(OPMUPOBAHHOM MPYKUHBIL.
H3MepeHI/Ie COBMCCTHO C II€Jarorom KHHETUYECKOI OHEPIuu T€JIa N0 AJIMHC TOPMO3HOT'O IIYyTH.
HaGmronenne 3a 3KCHEpUMEHTANbHBIM CpaBHEHHEM HM3MEHEHHUS MOTEHIUAIbHOW W KMHETUYECKOU
SHEpPruil Teja IpU ABUKCHUHU 110 HAKJIIOHHOM INIOCKOCTH.

HaOmonenne 3a 3KCIIEpUMEHTAIbHOW NMPOBEPKOHM 3aKOHA COXpPAHEHHS MEXaHWYECKOH SHEpIuH INpH
CBOOOIHOM Ta/ICHUH.

[IpuMeHeHHe Ha HadadbHOM YPOBHE, C OMOPOW HAa JUIAKTUYECKHH MaTephall 3aKOHA COXPaHEHHs
MEXaHU4ECKOH IHEPTUu sl pacuéTa NOTEHIMAIBHON U KHHETHYECKOM SHEpIuil Tena.

Pemenne TUMOBBIX pacdETHBIX 3ajad B 1—2 JeWCTBUS ¢ ONOPOM Ha AITOPHUTM, HPEIBAPUTEIBHO
pa3o0paHHBII COBMECTHO C IMEaroroM ¢ WCIIOJb30BAaHHEM 3aKOHA COXPAHEHUS MEXaHWYeCKOH
SHEPIHUu.
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Paznen 9. Mexannueckue Kojie0aHusi M BOJIHBI (15 4)
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Mexanuueckue
KoJieoanus (7 4)

Konebatensnoe  nBwkenune.  OcHOBHBIE
XapaKTEPUCTUKU KOJIEOaHWHA: TEepHOJ, YacTOTa,
aMIUIMTYAa. Mamemamuueckuil U NPYICUHHBIIU

maamuuky.  Ilpespawjenue  sHepeuu  npu
KoJ1eOamenbHOM OBUNCEHUU.
3aryxatomme KoyseOaHWsA. BBIHYXICHHBIC
KoyieOanus. Pe3onanc.
ﬂemomcmpamm2
1. HaGmronenue  koneOGaHWii  Tel  IOJ,
JEACTBHEM  CHJIBI  TSDKECTH M CHIIBI
YIPYTOCTH.

2. Habmopenue konebaHui Tpy3a Ha HUTH U
Ha NpYKUHE.

3. Habmromenne BRIHYXICHHBIX KOJeOaHUNA U
pe3oHaHca.

Jabopamopnsie padbomuvl u onvimol.

1. Onpenenenne  9acToTBl W Tepuoja
KOJICOaHNH MaTeMaTHIECKOTO MAasITHHUKA.

2. OnpeneneHue  9acTOTBl W Tepuoja
KoJieOaHUH TPYKMHHOTO MasiTHUKA (WIn
3JIEKTPOHHAS IEMOHCTpAIH).

3. UccnenoBanue  3aBUCUMOCTH  IEpUoja
KoJIeOaHWH TOJIBEIIEHHOTO K HUTH Tpy3a
OT JIJIMHBI HUTH.

4. UccnenoBaHne  3aBHCHMOCTH  IIEpHOJA
KOJe0aHUH TPYKUHHOTO MAasSTHHKAa OT

Macchl rpysa (i JJEKTPOHHAS
JIEMOHCTPAIIHS).
5. TpoBepka HE3aBUCHUMOCTH nepuosa

KoJieOaHWH Tpy3a, MOJBEUIEHHOTO K HUTH,
OT MAaccChl Ipy3a.
6. OnBITHI, AEMOHCTPUPYIOIIUE 3aBUCHMOCTh

nepuozaa konebaHuit MPY>KUHHOTO
MasTHUKa OT MAacChl Tpy3a U KECTKOCTH
TIPY>KUHBI.

7. Iamepenne YCKOpEHUS cBOOOIHOTO
MmageHus (mu SJIEKTPOHHAS
JIEMOHCTpALIUS).

Habmonenue xonebGaHuii 1moj AeHCTBHEM CHIJ TSDKECTH W YHIPYTOCTH M OOHapy)KEHHE INpH ITOMOIIU
re1arora NoJOOHBIX KOJIeOaHUH B OKpY’KaoIIeM MHUpE.

AHanu3 COBMECTHO C IeJaroroM KoijeOaHWi Tpy3a Ha HWTH M Ha mpyxuHe. OmnpeneneHue IO
JITOPUTMY YaCTOTHI KOJICOAHHWIT MAaTEMaTHIECKOTO M IPYKMHHOTO MasTHUKOB.

Habmonenue u 00bsICHEHHE ¢ TIOMOIIBIO TTE/1arora sIBIICHUS] pE30HaHCa.

HccrenoBanme ¢ Omopoi Ha airOpUTM, HpPEABAPUTEIHHO Pa30OpaHHBI COBMECTHO C II€IAaroroM,
3aBUCHMOCTH IIEPHO/Ia KOIeOaH!H MTOIBEIIEHHOTO K HUTH I'py3a OT JUTMHBI HUTH.

IIpoBepka ¢ omopoil Ha TEXHOJIOTUYECKYIO KapTy IOA PYKOBOACTBOM IIefarora He3aBHCHMOCTH
reprosa KojaebaHuii rpy3a, oBEICHHOTO K JIEHTE, OT Macchl Ipy3a.

Habmonenue u o0cyxieHre 1Mo pyKOBOJCTBOM IeJlarora OnbITOB, IEMOHCTPUPYIOLIMX 3aBUCUMOCTh
neprosa KojaeOaHuil Npy>KMHHOTO MasiTHUKA OT MacChl Ipy3a M )KECTKOCTH MPY>KUHBI.

HpI/IMeHeHI/Ie C IMOMOLIbIO MeJarora MaTEMaTUICCKOT0 U NPYKMHHOT'O MassTHUKOB B Ka4€CTBE Mo,uenei/i
JUIS OITMCAaHUA KOJIeOaHUH B OKpY’KaloIIeM MHpeE.

Pemenne THIOBBIX pacu€THBIX 3a7a4 B 1—2 NEHCTBHS C ONOPOW HAa AJITOPUTM, HPEABAPUTEIHHO
pa300paHHBIIl COBMECTHO C IIEJaroroM, CBS3aHHBIX C BBIYHCICHUEM WIIM OLIEHKOM 4acTOTHI (TIeprosa)
KoJeOaHui
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Mexanuuyeckue
BOJIHBL. 3BYK
(89)

MexaHnueckue BOJIHBI. CaoiicTBa
MEXaHUYECKUX BOJIH. Ilpooonvrole u
nonepeumvie 8OaHbl. [[MUHA B0JIHBL U CKOPOCHIDb
eé pacnpocmpanenus. Mexanuyeckue 60.HbL 8
meépoom meie, celicmuueckue 6onnvl (MC).

3Byk. [pomxocms 38yka u 6vicoma MOHA.
Ompaosicenue 38yka. Ungpassyk u yiompasseyx.

JHemoncmpavuu
1. PacmpocrpaHenue

MOTIEPEYHBIX BOJIH.
2. HabmojeHue 3aBUCHMOCTH BBICOTHI 3BYKa
OT YaCTOTHI.
3. AKycTHYecKuil pe3oHaHC.

IMPOAOJBHBIX u

OOHapy»KeHHe U aHaJIM3 C TOMOIIBIO NIe/Iarora BOJHOBBIX SBICHUN B OKPYIKalOLIEM MHUpE.
HaOmtoneHne COBMECTHO C TEIAaroroM pacipoCTpaHEHWs HPOJONBHBIX M IONEPEYHBIX BOJIH (Ha
MOJIeNN) U OOHApYyKEHHE aHAJIOTHYHBIX BUIOB BOJH B MPHPO.IE (3BYK, BOJSHBIC BOJHEI).

Brruncnenne B 1—2 #eWCTBHS ¢ OMOPOH Ha aNTOPUTM, MPEIBAPUTEIBFHO Pa300paHHBIN COBMECTHO C
TIEIarOroM JUIMHBI BOJIHBI M CKOPOCTH PAacIpOCTPaHEHHsI 3BYKOBBIX BOJIH.

HaOmionenne 3a SKCIEPHUMEHTAIBHBIM OIPEACICHHEM TPAHUI] YacTOTHl CIBIIINMBIX 3BYKOBBIX
KoJieOaHHH.

HaOmonenne 3aBUCIMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHCIIE C HCHONB30BAHNEM MY3bIKaJIbHBIX
HHCTPYMEHTOB).

Habmtonenue n 00bsICHEHHE ¢ TIOMOIIBIO T1e/1arora sBJIeHUs aKyCTHYECKOTO Pe30-HaHca.

YreHne COBMECTHO C I€1aroroM OpPUTHHAJIBHOIO TEKCTa, MOCBSIIEHHOTO MCIIOJIB30BAHUIO 3BYKa (MK
yIbTpa3Byka) B TEXHUKE (IXOJIOKAalMs, YIbTPAa3ByK B MEIWIMHE M Jp.); BBIOJHEHHE 3aJlaHUH
10 TEKCTY (CMBICTIOBOE YTEHUE)

Pazneua 10. DieKTPpOMAarHUTHOE 1M0JIe M JIEKTPOMATHUTHBIE BOJHBI (8 1)

DJIeKTPOMATHUT
HOe ToJie

U YJIeKTPOMATrHHA
THBIE BOJIHBI
(8)

DNeKTPOMarHUTHOE noJe.
DNeKTpOMarHUTHbIE BOJIHBI. Ceoticmesa
INEKMPOMAZHUMHBIX BOJIH. Ulxana
nexmpomacHumnbIx  goan.  Hcnoavzosanue

9NEeKMPOMACHUMHBIX 80JIH OJis COMOBOU C8A3U.
DJeKTpOMarHuTHas mpupoaa CBETa.
CkopocTb cBeTa. BosHoBbIE CBOMCTBA CBETA.
,Zlemoucmpamm2
1. CBoiicTBa 3NEKTPOMATrHUTHBIX BOJIH.
2. BOIHOBEBIE CBOMCTBA CBETA.
Jlabopamopnsie pabomol u onvimol.
1.M3y4yeHne CBOWCTB  3JIEKTPOMATHUTHBIX
BOJIH ¢ ITOMOILBIO MOOHIIEHOTO
TenedoHa.

IlocTpoeHre MPOCTBIX PACCYKICHUH HAa OCHOBE IMOATOTOBJICHHBIX BBIPAKCHHM, 0OOCHOBBIBAIOIIMX
B3aMMOCBSI3b 3JIEKTPUYECKOT0 U MATHUTHOTO MOJIEi.

HaGmonenue 3a skcriepruMeHTaIbHBIM U3YYEHUEM CBOMCTB JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIE C
MTOMOIIIBI0 MOOHIIBHOTO TeNe(OHa).

AHanu3 ¢ MOMOILBIO NEJarora pEeHTTEHOBCKUX CHUMKOB YEJIOBEYECKOTO OpraHU3Ma.

AHanu3 COBMECTHO C TMI€JaroroM TEKCTOB, OINMUCBHIBAIOMIUX MPOSBICHUS 3JIEKTPOMATHUTHOIO
M3IYYCHUS B TIPUPOJIC: )KUBBIC OPTaHU3MBI, H3ITydeHHS HEOCSCHBIX TEIl (CMBICIIOBOE UYTCHUE).
Pacno3naBanue v aHanu3 pa3iaMuHbIX NPUMEHEHUH 3JEKTPOMArHUTHBIX BOJIH B TEXHUKE C ONOPOH Ha
TEXHOJOTMUYECKYIO KapTy MO/ PYKOBOACTBOM I€AArora.

Pemienne TUNOBBIX pacu€THBIX 3a7ad B |—2 A€WCTBHS C OMOPOW Ha ajJrOpUTM, MPEABAPUTEIHHO
Ppa300paHHBIi COBMECTHO C MEAaroroM ¢ UCIOJIb30BaHHEeM (hOpMYIT I CKOPOCTH DJIEKTPOMATrHUTHBIX
BOJIH, IJTUHBI BOJIHBI U YaCTOTHI CBETA.
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Paznen 11. CBeroBbie siBjiaeHus (15 u)

3aKoHbI
pacnpocTpaHeHu
s1 cBeTa (6 4)

JlyueBas monens cBera. McrouHuku cBera.
Ipsmonuneiinoe  pacnpocmpauenue — ceema.
3ammenus Connya u Jlynvl. OTpakeHUE CBETA.
ITnockoe 3eprano. 3axon ompadicenus ceema.
[Ipenominenue cBeta. 3aKOH MPEIOMIICHHS
cBeta. [lonnoe sHympentee ompasicenue ceemd.
Hcnonvsosanue nonnozo 8HympeHnHe2o
OmMpasicerusi 8 ONMUYECKUX C8eNMOBOOAX.

Zlemoucmpauuuz

1. IIpsmonuHEHHOE PACTIPOCTPAHEHUE CBETA.

2. OTpaxceHHUE CBeTA.

3. [MonyyeHrne w300paKEeHUH B IUIOCKOM,

BOTHYTOM M BBIITYKJIOM 3€pKaJjax.

4. TIpenomieHue cBera.

5. Ontudeckuii CBETOBO/I.

Jlabopamopnsie pabomol u onvimoi.

1. I/ICCJ'ICI[OBEIHI/IG 3aBUCUMOCTH yria
OTpaKC€HUsA CBCTOBOI'O Jiyda OT yrja
naJaCHus.

2. 3ydyeHne XapakTEpHCTHK H300paXKeHUS
IIpeIMETa B IJIOCKOM 3epKalle.

3. UccnenoBanue 3aBHCHMOCTH yria
MPEJIOMJIEHUs] CBETOBOTO Jyda OT YyIJa
1a/ICHUS Ha TPAHHUIIE «BO3IYX—CTEKIION.

HaGnronenve ompITOB, JEMOHCTPUPYIONIMX SIBICHHE MPSMOJMHEHHOTO PACIPOCTPaHEHHsI CBeETa
(BO3HUKHOBEHHE TEHHU U MOJYTEHU), U MX HHTEPHpETAlUsi ¢ HCIOJIb30BAaHHUEM IOHITHUS CBETOBOTO
Jy4a.

OOBsCHCHHE U MOJCIMPOBAHUE TIOCIIC PACCYKACHUS C MEJaroroM Mo CXeMe COJHEYHOTO U JIyHHOTO
3aTMEHUH.

HccnenoBanue ¢ 0nopoil Ha TEXHOJIOTMYECKYIO KapTy M0J pyKOBOJCTBOM I€larora 3aBUCUMOCTH yTia
OTpaXEHHs CBETOBOTO JIy4ya OT yIJja MaJeHUs.

H3ydenue ¢ mOMOIIBIO ITearora CBOMCTB N300paKEHHS B TIOCKOM 3epKalie.

Habmrogenne m 0OBSICHEHHE COBMECTHO C IIEJAaroroM OIBITOB IO TIONYYCHHIO H300pakeHUH B
BOTHYTOM W BBIITYKJIOM 3epkajiax. HaOmronenne u 0ObICHEHHE TOCE PACCYKICHUS C TEIaroroM Io
CXEMC€ OIIBITOB II0 HpeJ'IOMJ'IeHI/I}O CBC€Ta Ha FpaHI/IHe pa3anH1>1x cpeu, B TOM YHMCJIC OIIBITOB C IMTOJIHBIM
BHYTPEHHHUM OTPaKECHUEM.

HccnenoBanne moja pyKOBOJCTBOM I€farora 3aBUCHMMOCTH yrila NPEJOMIICHUS OT YIJla MajeHus
CBETOBOTI'O JTyya Ha FPAHUIIE «BO3AYX—CTEKIIOM.

Pacno3HaBaHue ¢ MOMOIIBIO TEAarora SIBJICHUNW OTPa)KEHUS M MPEOMIICHUS CBETa B IIOBCEIHEBHOM
JKHNU3HU. AHaJ'II/IS u 06’I>SICHGHI/IC COBMECTHO C nmneaaroromM siBJICHUS ONITUYCCKOT'O MHpanca.

Pewenne TUNOBBIX pacuéTHBIX 3a7ad B 1|—2 AelcTBHS € ONOpPOM Ha alroOpuUTM, NMPEABAPUTEIBHO
pa300paHHBIN COBMECTHO C TIEIaTOTOM C HCIIOJIF30BaHHEM 3aKOHOB OTPAKCHHS U IIPEIIOMIICHHS CBETA.

JInn3el
U ONTHYECKHe
npudops (6 1)

Jlunza. Xon nyuedt B nuH3e. Onmuueckas

cucmema gomoannapama, MUKPOCKONA U
meneckona (MC). [Inaz xax onmuyeckas
cucmema. bauzopykocms u danvHozopkocms.
ZIeMOhlcmpamm2

1. Xox mydeit B cobuparomeii TuH3e.
2. Xop Jry4eil B paccenBaloleii JIMH3e.
3. ITomyyenne w300pakeHUH C MOMOUIBIO

IonyyeHue MmMOa KOHTPOJIEM Mefarora M300paKeHHH C MOMOINBI0 COOMpAOIIeH U pacceuBarolei
JIMH3.

Onpenenenne C OMOPOM Ha aJNrOpPUTM pa3pabOTaHHOTO COBMECTHO C TMeAaroroM (OKyCHOTO
PacCTOSIHHSA ¥ ONTHYIECKON CHIIBI COOMpPAFOIIEi TMH3HI.

AHanu3 COBMECTHO C nneaaroromMm yCTpOI\/’ICTBa U IIpUHIHUIIA )ICI\/’ICTBI/ISI HEKOTOPBIX ONTHYCCKUX
mpubopoB: poToanmapara, MUKpockomna, Teraeckona (MC — OHOIOTHsA, aCTPOHOMHUS).

AHanM3 ¢ ONopoil Ha TEXHOJIOTHYECKYIO KapTy IO/ PYKOBOJCTBOM IeJarora siBJIeHUH OJIM30pyKOCTH U
JaJIbHO30PKOCTH, MpUHIKIA AeicTBUs 04koB (MC — OGuosnorus).
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JIUH3.

4. Mpuniwn JNEUCTBUS
MHKPOCKOIIA M TEJIECKOTIA.

5. Monens rnasa.

Jabopamopnsie padbomuvr u onvimol.

1. ITonyuenne wu300paXeHUH C IMOMOIIBIO
coOuparomiet JINH3HL.

2. OnpeneneHne (QOKYCHOTO PacCTOSIHHUA U
ONTHYECKOM CHJIBI COOMpAOIEeH JIMH3BI
(W11 BNIEKTPOHHAS IEMOHCTpPAIIHS).

¢oroanmapara,

Pasznoskenne
0eJioro ceera
B cnekTp (3 u)

Pasznoocenue bOenoco ceema 6 cnexmp.
Onvimor Hviomona. Crodwcenue cnekmpanbHbix
yeemos. [ucnepcus ceema.
/Iemomzmpauuu2
1. Paznosxenue 6em10ro cBeTa B CIEKTP.
2. [Tony4yeHnue Oemoro CBETa MPHU CIOKECHUU
CBETa pa3HbIX IIBECTOB.

Jabopamopnvie padbomuvl u onvimol.

1. OmbITH IO pa3NIOKEHHUIO OENoro CBETa B
CHEKTp.

2. OTBITH IO BOCTIPUSTHIO IIBETA MPEIMETOB
OpH WX HAOIOJCHWH depe3 IIBETOBBIC
GuIbTPHL.

HaOmonenne cOBMECTHO € MEIaroroM o pasio)keHHI0 OeIoro CBeTa B CIEKTD.

Hab6mronenue u o0bacHeHHEe Ha 6a30BOM YPOBHE IO/ PYKOBOACTBOM II€AArora OMbITOB IO HONTYyYEeHHIO
0eJioro cBeTa MY CJIOXKEHHUHU CBETa PAa3HBIX LBETOB.

[IpoBeneHue n 0OBSICHEHHE MO/ PYKOBOJCTBOM II€Jarora OIBITOB 110 BOCHPHUITHIO LIBETA NPEIMETOB
IIpY MX HAaOJIOJICHUH Yepe3 [IBETOBbIC (GHIbTPHI (L[BETHBIE OUKH).

Pa3znen 12. KBanToBsle siBjieHus (17 u)

Hcenyckanue

Y TIOTJIOIIEeHHE
CBETa aTOMOM
(4 9)

Onvimul Pesepghopoa n mutaneTapHast MOJEIb
aroma. Mogens aroma bopa. Hcnyckanmue u
noziowenue  ceéema  amomom.  Keanmoi.
Jlunetivamoie cnekmpei.

OOcyxneHne ¢ TIOMOINBIO Iefarora ILeid oOmbIToB Pesepdopra Mo WCCIEIOBaHMIO AaTOMOB,
BBIIBIKCHUE THIIOTE€3 O BO3MOXHBIX PE3YJIbTaTaX OMNBITOB B 3aBHCHMOCTH OT IPEANOIaraéMoro
CTPOEHUS aTOMOB, ((OPMYyITHUPOBAaHHUE BEIBOJOB U3 PE3yJIHTATOB OIBITOB.

ObcyxaeHne ¢ Omopod Ha TEXHOJIOTHYECKYIO KapTy IOJ PYKOBOJACTBOM II€Jarora MpOTHBOPEYHH
IUTAHETApHOI MOJEIH aTOMa MU OCHOBaHMH JJIs TUIIOTE3B! bopa o cTalmoHapHBIX OpOUTax 3JIEKTPOHOB.
Habmrogenne coOBMECTHO C MEAaroroM CIUIONIHBIX M JIMHEWYAThIX CIIEKTPOB H3JIYUEHHS Pa3IWIHBIX
BemiecTB. OOBSICHEHNE C ONOPOH Ha AMJAKTHYECKUH MaTepHall IMHEHYIAThIX CIIEKTPOB U3TyICHUSI.

Crpoenne
aATOMHOTO SIApa
(6 1)

PagnoakTuBHOCTE. Aibpa-, bema- u eamma-
U3yHeHUs. CrpocHue aTOMHOTO  spa.
Hyxnounas moodens amomnozo sopa. Hzomonei.

O6CY)KI[CHI/IG COBMECTHO C I€AaroroM BO3MOXKHBIX THUIIOTE3 O MOJACIIAX CTPOCHUA sJApa.
OHPGHGHGHI/IG IO CXeME€ C UCIIOJIb30BAHUEM MCETOANYECKOI0 MaTepuajia noJd pyKoBOJACTBOM Iieaarora
CoCTaBa sJACp N0 3alaHHBIM MACCOBBIM U 3apAAO0BbBIM YHUCJIaM M 1O IIOJIOKCHHIO B nepno,unqecxoﬁ
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Paouoaxmuegnvle npespawyenusl.
noaypacnada amomusix soep.
Hemoncmpauyuu
1. CrieKTphl U3yYCHHUS U TTOTIIOIICHUS.
2. CrieKTphl pa3inYHbIX T'a30B.
3. Cmiektp Boiopoa.
4. HaGmonenue TpekoB B kamepe Bunbcona.
Jabopamopnsie pabomul u onvimoi.
1. Habniodenue cnaownslx u JuHeuuamolx
CREKMPO8 U3LYUEHUS.
2. UccnenoBanue TPEKOB: u3MepeHne
SHEPrUM YaCTUIBI [0 TOPMO3HOMY IyTH

Ilepuoo

cucteme deMeHToB (MC — xummus).

AHanm3 ¢ onopoi Ha TEXHOIOTHYECKYIO KapTy HOA PYKOBOACTBOM II€arora N3MEHEHHs COCTaBa Aapa
1 €T0 MOJIOKEHUs B TIEpHOINUECKOil cucteme npH [ -pagnoaktuBHocTH (MC — XuMus).
HccnenoBaHue ¢ MOMOLIBIO TIEJarora TPeKoB | |-4acTuil 1o roToBEIM (oTorpadusim.

Habmonenue 3a neMoHcTpanuei paboThl H3MEPEeHHsT PaAHAlIMOHHOTO ()OHA C TIOMOLIBIO I03UMETPa,
OLICHKA er0 MHTEHCUBHOCTH.

AHanaM3 COBMECTHO C NEJaroroM OHOJOTHYECKMX W3MEHEHHH, HPOUCXOJIINX MOJ JAeHCTBHEM
panuoakTHBHBIX u3inydeHuit (MC — Guosorus).

Habmrogenne mpeMoHCTpamuy 00 HWCIIONB30BAaHHUE PaJHOAKTUBHBIX W3IydeHHil B meamiuae (MC —
OMOJIOTHS).

(mo Qororpapmsam) (WM SICKTPOHHASL
JIEMOHCTPAIIHS).
SinepHbie SnepHble peakumu. 3aKoHBI CcOXpaHeHMs | PemreHwe THMOBBIX Pacu€THBIX 3amaq B 1—2 NEHCTBHS C ONOPOW HA AJTOPUTM, HPEABAPUTEIHHO

peaxuuu (7 4)

3apsIOBOTO M MAaCCOBOTO YHCEI. DHepeusi cesi3u
amomuvix a0ep. Ceéa3b maccvl U IHEPISUU.
Peaxyuu cunmesa u denenust adep. Ucmounuku
onepeuu Cornya u 36¢30 (MC).

SnepHast 9HEPreTHKa. Heticmeus
PAOUOAKMUGHBIX — UZNIYYEHUll  HA  JICUBbLEe
opeanusmwvl (MC).

JHemoncmpayuu
1. Pabora CUETUHKA HOHU3HPYIOIIHX

W3ITyYEHU .

2. Peructpanmsi  W3NMy4EHUs  NPHPOIHBIX

MUHEPAIOB U IPOLYKTOB.

Jlabopamopnsie pabomol u onvimoi.

1. Usmepenne paguoakTuBHOro (oHa (Win
ANIEKTPOHHAS IEMOHCTPAITHS).

pa3o0paHHBI COBMECTHO C IEZaroroM C HCHOJIB30BAHUEM 3aKOHOB COXPAHEHUS MAacCOBBIX U
3apsiIOBBIX YHCENl Ha OIpENeNieHHe pe3yJIbTaToOB SIACPHBIX PEaKLUil; aHaiu3 BO3MOXKHOCTH HIIU
HEBO3MOYKHOCTH SIZICPHOM peaKIuy.

OueHKa ¢ IIOMOILBIO [Ielarora YSHEPrUH CBSI3H SAEpP C HCIOJIB30BaHUEM (OPMYJIbI DWHINTEHHA.
OOcyskieHue COBMECTHO C IEJaroroM IEpCHeKTHB HCIOJIb30BAHUSA YIPABISIEMOTO TEPMOSIEPHOIO
CHHTe3a.

OO6Cyx/ieHHe COBMECTHO C MEJaroroM MHPEeHMMYIIECTB M OJKOJOTHYECKHX MNpOoOJeM, CBA3aHHBIX C
simepHoi HepreTikor (MC — 3KoJoTHs).

IMoBTOpHUTEIHLHO-00001Ia0IMIT MOAYJIb (9 4)

CucteMaTu3anus
u 00001IeHHE
MIPEIMETHOTO
COJICpIKAHUS

O0oOmieHne  comepkaHHWs — KaXIOro U3
OCHOBHBIX pasjenos Kypca busnku:
MEXaHUYECKUe, TEIUIOBbIE, dJIEKTPOMArHUTHEIE,
KBaHTOBBIE SIBJICHHUSL.

BrimonHenne ¢ moMomiplo  mejparora  y4eOHBIX  3aJaHMH, TpeOyOmIMX — JEMOHCTPALNH
KOMIIETEHTHOCTEH,  XapaKTepU3YIOLUUX  €CTECTBEHHOHAayYHYH0  TIPAMOTHOCTb:  IPUMEHEHUS
MIOJTYYEHHBIX 3HAHWH JUIA HAaydyHOTO OOBSCHEHUWs (DM3MUECKUX SIBJICHHH B OKpy’Karouleil npupoje
1 TTOBCEAHEBHOH JXM3HHU, @ TAaKXXe BBIABICHUsS (PU3NUECKHX OCHOB psijla COBPEMEHHBIX TEXHOJIOTHII;
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M OIIbITa HayuHblil MeTOA MMO3HAHUS U €0 peanu3alus
JEITENBHOCTH, B (PM3UYECKUX MCCIICTOBAHMAX.
proOpe-TEHHOTO CBsi3b (DM3UKU M COBPEMEHHBIX TCXHOJIOTHI B
MIpU U3yYEHUU obnactu mepenaun WHGOPMAIIMU, DHEPrETHKE,
BCETo Kypca TpaHCIopTe

¢bu3ukn

TIPUMEHCHUSA OCBOCHHBIX JKCIIEPUMEHTAJIBHBIX yMeHI/Iﬁ IJIsT UCCIICOOBaHUA (1)I/ISI/I‘IGCKI/IX ﬂBHCHHﬁ, B
TOM YUCJIE IJI IPOBEPKU TUIIOTE3 U BBIABJICHUA SaKOHOMepHOCTeﬁ.

Pemenue TumoBwix pacqéTme 3aJa4 B 1—2 HeﬁCTBHﬂ C Ol'IOpOI71 Ha aJirOpuT™M, OPEABAPUTCIIBHO
pa306paHHLII71 COBMCCTHO C I¢garoroM, B ToM 4uCJIC Mpeanojararonux uCroJIb30BaHUuC (1)I/I3I/I‘~ICCKOI71
MOA€CJIN U OCHOBAHHBIX Ha COACPIKAHNHU Pa3JIMIHBIX Pa3acjioB Kypca (bI/I3I/IKI/I.

IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

KosmmuecTBo yacos DJIeKTPOHHbIE

Tema ypoka
Bcero

®du3nka — HaykKa o NpUpoJIe.
SBnenus npupoipl. uzndeckue 1
SIBJICHUS

Mexanndeckue, TeIUIOBEIE,

QJICKTPUYCCKUC, MAT'HUTHBIC, 1
CBCTOBBIC, 3BYKOBBIC AABJICHUSA

Jara nu(ppoBbIe
u3ydeHusi o0pa3oBaTesIbHbIE

pecypchl

KonTpoabubie IIpakTuueckue
padoThI padoThI

duznyeckue BEINYMHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenne
TeMuepaTypsl [Py MOMOLIU
YKHAJIKOCTHOTO TEPMOMETPA U JTaTUHKA
TemnepaTrypsl"

Kak ¢usuka u agpyrue ecTecTBEeHHBIE
HAaYKHU U3Y4arOT IPUPOY. 1
EcrecTtBeHHOHAYUYHBIN METO

bubmuorexa [JOK
https://m.edsoo.ru/ff09f72a
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no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJEIEH

VYpok-uccnenosanue "l[Iposepka
TUIIOTE3BI: JAIBHOCTH NOJIETA LIAPUKA,

0 MYIIEHHOTO TOPU30HTAIEHO, TEM
0oJbIIe, YeM OOJIbIIe BRICOTA ITycKa"
Crtpoenue BemecTBa. OnbITHI,
7 JTOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE bubmmorexa [TOK
semecTBa https://m.edsoo.ru/ff09fe0a
8 JIBr>KeHME YacTHIl BEIICCTBA bubnmorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpok-uccienoBanue «OMNbITH O
9 HAOJIIOACHUIO TETJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperatHble COCTOSIHHSI BEILIECTBA
B3anmocBsI3b MEXTy CBOWCTBAMU
BEIIECTB B Pa3HBIX arperaTHBIX
1 COCTOSIHMSIX U UX bubnuoteka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
BOJIBI
MexaHnndeckoe JBHKEHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmmorexa [OK
. https://m.edsoo.ru/ff0a05c6
bu6mmorexa [IOK
13 Ckopocts. EXMHHLEL ckopocti https://m.edsoo.ru/ff0a079c
14 Pacuer nyt 1 BpeMeHM IBUKEHUS bubmmorexa LIOK
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WNuepuus. 3aKkoH UHEPLUHU.

bubmuorexa [JOK

15 B3anmMoeiicTBre Ten Kak npuynHa
A p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHIKCHHS Tell
16 IInotHOCTH BeliecTBa. Pacuer macchl bubmuorexa [JOK
n o0beMa Tesa 1o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
IJIOTHOCTH TBEPIOTO TEJIay»
Pewenne 3anau no reme "IlnotHocTh bubnmoreka [JOK
18 "
BEILIECTBA https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3aumoiecTBus Ten. Cuma
ynpyrocty. 3akoH ['yka
Jlaboparopnas pabota «H3yueHue
20 3aBUCHMOCTH PACTSKCHHS
(medopmanun) MpyKUHBI OT
MIPUIIOKEHHOMN CUIIBDY
21 SBnenue TaroreHud. Cumia TSXKeCTU
CBsI3b MKy CUJION TSKECTH U
22 Maccoit Tena. Bec tena. Pemenue bubmorexa HOK
e ' | https://m.edsoo.ru/ff0al778
3anad 1o teme "Cuna TSKecTH
93 Cuia TsKeCTH Ha APYTHX MJIaHeTaX. bubnmnorexa [JOK
OU3NYECKUE XAPAKTEPUCTHKHU TUTAHET https://m.edsoo.ru/ff0a1502
bu6nmoreka [JOK
24 N3amepenwne cun. JlmHamomeT
p A P https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 Bec Tema. HeBecomocTh
https://m.edsoo.ru/ff0al1778
bu6mmoreka [IOK
26 CroxeHne IByX CHJI, HallPaBJICHHBIX
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10 OJAHOU MPSIMOM.
PaBHOelicTBYIOIIASA CHIT

27

28

Pemenue 3agau no reme
"PaBHoneiicTByromas cui"

TpeHue ckoNbKEHUS U TPEHUE TTOKOSI.
Tpenwue B npupozie U TEXHHUKE

bubmuoreka [JOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopnas pabota «M3yueHue
3aBUCHMOCTH CHJIbI TPEHHS
CKOJIB)KCHHUS OT CHJIbI JaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agau Ha onpeneneHue
PaBHOJECHCTBYIOLIEH CUIIbI

31

Pemenue 3amau mo remam: «Bec
tenay, «['paduyueckoe n3o0pakeHue
cuny, «Cunbly, «PaBHOIEHCTBYOIIAS
CHII»

bubmuorexa [JOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas pabota mo Temam:
«Mexannueckoe IBUKEHHEY, «Macca,
MIOTHOCTEY», «Bec Tenay,
«I"paduueckoe n300pakeHNE CUI»,
«Cubl»

33

34

Hasnenue. CriocoObl yMEHbIICHUS U
YBEJIMUYEHUS JTaBIICHUS

I[aBJIeHI/IC raza. 3aBUCHMOCTb

IaBJIEHM Ta3a OT 00bEMa,
TEeMIIEPaTypPhI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a20a6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2376

35

[Tepenaya naBiieHust TBEPABIMU
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TCJIaMH, XXUJIKOCTAMU U ra3daMu. 3akoH

https://m.edsoo.ru/ff0a25b0

[Tackans
36 JlaBiieHUE B KUJKOCTH U Ta3e, bubnnoreka [HOK
BBI3BAHHOE JICCTBUEM CHIIBLI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amgaud no treme «J/laBienue B bubmuoreka [JOK
SKUIKOCTU U rase. 3akoH [lackaisy https://m.edsoo.ru/ff0a2826
bubnmoreka [JOK
38 Coobwaiompecs cocynkl https://m.edsogru/ff0a2970
39 IM'uapaBnuueckuii mpecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 MaHOMeTpLIU. [TopurneBoit
KHUJKOCTHBIN HacocC
Atmocdepa 3emmn. [Ipuanner
s oforoucn Jewm. Jammcmocts Eubmonora LIOK
aTMoc(hepHOTro JaBICHUS OT BHICOTHI hittps://m.edsoo.ru/ft0aZboa
HaJ ypOBHEM MOps
42 Bec Bo3nyxa. ATmochepHoe 1aBieHne Egggﬁ;fiiggﬁfoazwa
43 N3mepenne armocepHOTO TaBIeHuUs. bubnuoteka [JOK
OmneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
44 JTABJICHUS OT BBICOTHI HaJl YPOBHEM bubmmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
MODst
45 bapomerp-anepoua. AtmocdepHoe bubmuoreka [IOK
JTABJICHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agau no reme

"ATtmocdepHoe naBneHue"”
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JlelicTBue ®UIKOCTH U Ta3a HA

bubmuorexa [JOK

4 HOTPYIRCHHOE B HIX TEHO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopuas pabota «Onpenenenue
48 BBITAJIKUBAIOIIEH CHIIBI, bubmuorexa [JOK
JEHCTBYIOLIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKHUJIKOCTB)»
Jlaboparopnas paboTa 1mo Teme
49 «ccienqoBanue 3aBUCUMOCTH Beca bubmuorexa [JOK
TeJa B BOJAE OT 00bEMa MOTPyKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTh YaCTH TEJIa»
bubmuorexa [JOK
50 Hnapatne Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
51 "KoHcTpynpoBaHue apeomerpa win
KOHCTPYHPOBAHUE JIOJKHU H
onpesereHue e€ rpy30mno LEMHOCTH"
Pemenue 3agau no remam: «IlnaBanue
59 cynoB. BoznyxornaBanue, bubnmnorexa [JOK
«/laBneHue TBEpAbIX TEN, KUIAKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
bu6nmoreka [JOK
53 Mexantiieckas pagora https://m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK
>4 Mormg0cT®. EApHATE: MOMHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienopanue "Pacuér
55 MOIIHOCTH, Pa3BUBAaEMOI pu

OIBEME TIO JiecTHUIlE"
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56

IIpocteie MexaHu3Mbl. Peryar.
PaBHOBecue cuil Ha peryare

S7

KonrponsHas pabora o reme
«/laBiieHHEe TBEPABIX TEN, JKUIKOCTEH
1 ra3oBy» / Beepoccuiickas
poBepoyHas pabora

58

59

60

PesepBHbIii ypok. Pabora ¢ Tekctamu
1o Teme «JlaBiieHue TBEPBIX T,
XKUJIKOCTEH U Ta30By / Beepoccuiickas
MpoBepoYHas pabora

Pbruaru B TexHUKE, OBITY U IIPUPOJIE.
JlaGoparopHnas pabora
«HMccrenoBanue ycioBHi paBHOBECHS
pbIyara

Pemenue 3amau mo TeMe «Y CI0BUS
paBHOBECHS pblUara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

bubmuorexa [JOK
https://m.edsoo.ru/ff0a478e

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

61

Koaddunment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM
TUIOCKOCTH»

0.5

62

Pemenue 3ama4d no teme "Pabora,
MotrHocTh, KITI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

64

MexaHuueckast PHEpTHsl.
Kunernueckas 1 noTeHIyagbHas
SHEprus

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4360
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"DKCIepUMEHTAIbHOE OIPE/IEIICHHE
W3MEHEHMs KHHETUYECKON U
MOTEHIMAJIbHON HEPTUH MIPU
CKaTbIBAaHUM TeJIa 110 HAKJIOHHOH
IJIOCKOCTH "

KonrponsHas pabora o reme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

67

68

PesepBHeIit ypok. Pabora ¢ Tekctamu
o Teme "MexaHnnyeckoe ABuxeHue"

PesepBHrlit ypok. Pabota ¢ Tekctamu
o TeMe "Padora. MOLIHOCTS.
Oueprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

68

12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6
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8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
1 KAHETHYECKON TEOPUU U UX OIBITHEBIE 1 bubmmnorexa [IOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 YKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUI 1
BEIIeCTBA HA OCHOBE ITOJIOKEHHUH
MOJICKYJSIPHO-KUHETHYECKON TeOpHH
bu6nmoreka [JOK
5 Kpucrammnueckue u amopdHbIe TEIa 1
p Pe https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TemtoBoe pacIIMpeHne U CKaTHE 1 bubmmorexa [TOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEeMIIEpaTypsbl CO
8 CKOPOCTBIO TETNIOBOTO JIBUKCHHSI 1
YACTHI]
9 Buytpennss sneprusi. Crioco06st 1 bubnnorexka [JOK

U3MEHEHHUs BHYTPEHHEN SHEPTUH
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bubmuorexa [JOK

10 Buget Temionepeatin https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTuueckoe

1 WCII0JIb30BaHUE TEIJIOBBIX CBOMCTB bubnmoreka [JOK
BEIIECTB U MaTEPHUAJIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEIIOEMKOCTb https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIIOBOTO OanaHca. bubnmnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHa NPY CMEUTHBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacuer konmuecTBa TEIIOTHI,

15 He00XO0IMMOTO JIJIsl HAarpeBaHUsI Teja
Y BBIIEISEMOT0 UM TIPU OXJIAXKICHUU

16 JlabopaTtopHas pabota "OnpeneneHue bubnuoteka [JOK
yIEeJIbHOM TEMJI0EMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIoTa bubnmnorexa [JOK
CTOpaHHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX Tell. Y AeNbHast bubmmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlaGopatopHnas pabota "Onpeznenenue bubnnorexka [JOK
yEeIbHOM TEIUIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue 1 KOHCHCAIIHS. bubmmorexa LOK
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Hcnapenue

21

22

23

Kuneunue. Y aenrHas Temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATyPhl KUTICHUS
0T aTMoc(epHOTO JTaBICHHUS
BnaxxnocTs Bo3myxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCUTENIbHOM BJIAXXKHOCTU BO3ayXxa"

Pemenue 3amay Ha OIIpCACIICHUC
BJIA’JKHOCTH BO3JyXa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[IpuHIMIBI pabOTHI TETJIOBBIX
neurareneii. [lapoBas TypOuHa.
JIBUTaTeNlb BHYTPEHHETO CrOPaHHS

25

26

27

KII/ TermoBoro nBurarens.
TernoBble ABUTAaTENN U 3a1UTa
OKpY>Karolle cpeibl

3aKOH COXpaHEHUs U MIPEBPAILCHUS
SHEPTUH B TEIJIOBBIX Mpoleccax

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3meneHune arperaTHbIX COCTOSIHUI
BemecTna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas padota no teme
"TerioBble aBiIeHUA. I3MeHeHHE
arperaTHbIX COCTOSIHMI BeriecTa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. [[Ba poaa
AIEKTPUUICCKUX 3aPSI0B
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VYpok-uccnenoBanue "IiaeKTpU3aLML

30 TeJ MHAYKITUEH U TIPH
CONPUKOCHOBEHUH"
31 B3anmoneicTBue 3apsyKeHHBIX TEIL. bubnnoreka [HOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE TOJIE.
32 HanpsikeHHOCTD 3JIEKTPUYECKOTrO bubnnoreka [HOK
nosst. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJEH
Hocurenu snexTpruueckux 3apsiioB.
33 DOneMeHTapHbIil 3apsa. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUATEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnnoreka [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBHS €r0
36 cyllecTBoBaHus. McTouHukmn bubmmorexa [IOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JlefcTBUSI DIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3IEKTPUYECKOTO TOJI Ha TPOBOIHUKHU
U JUAJIEKTPUKHU"
DNEeKTpUUECKUH TOK B METAJUIAX, bubnnorexka [JOK
39
JKUJIKOCTSIX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas merb U €€ COCTaBHbIE
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qacTHu

Cuna Toka. JlaboparopHas pabora

bu6mmoreka [IOK

41 "I/Ish/'['epeHHe U PETYIIUPOBAHUE CHUIIBI 0.5 https://m.edsoo.ru/ff0a8bd6
TOKa
DIEeKTpUUECKOE HATIPSKEHHE.

42 BoasT™metp. JIaboparopHas pabota 05 bubnnoreka HOK
"M3mepeHue u peryanpoBaHue https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

43 CornpoTuBieHNE NPOBOJHUKA. bubnuorexa [JOK
Y nensHO€ CONPOTUBIIEHUE BEMIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopras padoTa "3aBHCHMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJHUKA OT €r0 JIJIMHBI, TUIOIIA I https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHUs U Marepuana”
3aBHUCHUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmorexa LIOK

https://m.edsoo.ru/ff0aad4a
Lenu
JlaGopatopHnas pabora
"HccnemoBaHue 3aBUCUMOCTH CHIIBI
46 TOKAa, UYILEro Yepe3 pe3nucTop, OT 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0aa04e
COIIPOTHUBIIEHUS PE3UCTOPA U
HanpspKEeHUs Ha pesucrope”

47 [TocnenoBarenbHOE U MapaIEIbHOE
COEIMHEHMS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka

48 [IpaBUJIA CJIIOKEHUS HAIIPSHKEHUN IIPU 1 bubnnorexka [JOK

MOCJIeI0BATEIbHOM COCIMHEHUH JIBYX
pe3uctopos”

https://m.edsoo.ru/ff0aaa58
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Jlaboparopnas padota "IIpoBepka
NpaBuiia IS CHJIbI TOKA MTPU

bubmuoreka [JOK

49
MapasieIbHOM COEMHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3a1a4 Ha npuMEHEHUE
50 3akona Oma 71 pa3aIndHOro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Omnpenenenne
52 a60TpLI 51 I1:/10 IfOCTI/I 3JleKTpI/Iqec1<oro bubnmorexa [IOK
P Y B P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOUTEn
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [TOK
p p Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanmne
54 ITocTOSIHHBIE MAaTHUTEI, X
B3alMOJICHICTBHE
Ypok-uccnenosanue "M3yuenue bubnmnorexa [JOK
55 . "
MOJIEU ITOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
56 3eMIIH U €ro 3HaYeHue JUIS )KU3HU Ha bubmmorexa [TOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIJIEKTPUUECKHE 3aps/Ibl.
57 3apsoKeHHBIE TEIA U UX bubmmorexa [TOK
P o . https://m.edsoo.ru/ff0abd2c
B3auMoAercTBUA. [10CTOSITHHBII
AIEKTPUYECKUN TOK"
58 KonTpospHas padoTa mo Teme 1 bubmmoreka [JOK
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59

"DJIeKTpUUECKUE 3apsbl.
3apshKeHHbBIE Tella U UX
B3auMoaercTBUA. I10CTOSIHHBIN
anekTpudeckuid Tok" / Beepocceuniickas
MpoBepoyHasi pabora

PesepBHelit ypok. Pabora ¢ Tekctamu
o teme "[locTossHHBII
anekTpudeckuid Tok" / Beepocceniickas
MpoBepoyHasi pabora

https://m.edsoo.ru/ff0abea8

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT OpcTena. MarHuTHoe noje
3JIEKTPUYECKOI0 TOKa MaruutHoe
I10JI€ KaTYIIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

61

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. Jlaboparopnas pabora
"N3yuyeHue neiicTBUS MarHUTHOTO
I10JI1 Ha TIPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

62

ONEeKTPOABUTaTEIb IIOCTOSIHHOTO
Toka. Mcrions3oBanue
ANEKTPOABUTaTENEeH B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlaboparopHnast pabota
"KoHcTpynpoBaHue 1 U3y4eHHe
paloThI eKkTpoaBUraTesns"”

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OmnprTer @apanest. 3akoH
3HeKTpOMaFHHTHOﬁ HHAYKIOUU.
[IpaBuio Jlenna

64

Onektporereparop. Criocoos
MTOJIYYEHUS AIEKTPUUECKON SHEPTUH.
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DNeKTpOCTaHIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUn

[ToaroroBka K KOHTPOJLHOU paboTe

65 o TeMe "DIeKTPUIECKHE U 1
MArHUTHBIE SIBJICHUS"
Kontposbhas pabota mo teme
66 "DJIEKTPUUECKHUE U MAarHUTHBIE 1 1 Bubmaorexa ITOK
P " https://m.edsoo.ru/ff0ach14
SIBJICHUS
67 PezepHblil ypok. Pabora ¢ Tekctamu 1 bubnnorexa [HOK
o teme "TemnoBele aBiaeHus" https://m.edsoo.ru/ff0acc5e
68 PesepsHblii ypok. Pabora ¢ Tekctamu 1
o teme "MargutHele BiaeHus"
BIIEE KOJIMYECTBO HACOB I1
OBIII OJI CTBO CO O 68 4 145

[NPOT'PAMME
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9 KJIACC

Ne

o/ Tema ypoka

11

KoaunuecTBO 4acoB

Bce
ro

Kounrtpous

Hble
padoThI

IIpakTHye
CKHe
padoThI

Jlara
usyue
HHS

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/bHbI
e pecypchbl

MexaHudeckoe
JIBUKECHUE.
MarepuanbHas
TOYKa

Cucrema
OTCYETA.
OTHOCHUTENLHOCT
b
MEXaHUYECKOIO
JBHOKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff
0ad474

PaBHOMEpHOE
IIPSAMOJIMHENHOE
JOBHKCHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff
0ad19a

HepaBHomepHoe
IIPSAMOJIMHENHOE
JBUKECHHE.
Cpenusis u
MI'HOBEHHas
CKOPOCTh

[IpssmonunenHoe
PaBHOYCKOPEHHO
€ JIBMDKCHHE.
Yckopenue

bu6nmoreka [JOK
https://m.edsoo.ru/ff
O0ad8d4

CxopocTh
PSAMOJIMHENHOT
0
PaBHOYCKOPEHHO
IO JBUKECHHUS.
I'pacdux
CKOPOCTH

JlaboparopHnas
pabota
"Onpenenenue
YCKOpEHHUs Tena
npu
PaBHOYCKOPEHHO

bubnmoreka [JOK
https://m.edsoo.ru/ff
Oadb18
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M ABHXXCHHHU I10

HaKJIOHHOM
IIocKkocTH"
CBobOoHOE
8 MaJICHUE TEI.
Omnpitel I'anunes
PaBHoMepHOe
JIBIDKCHHE 110
OKPYKHOCTH.
[Tepuon u bubnnoreka [HOK
9 4acToTa https://m.edsoo.ru/ff
obpamenus. 0ael76
Jlunelinas u
yriaoBas
CKOPOCTH
lentpocTpemure
10 JIbHOE
YCKOpEHUe
[IepBriii 3axoH bubnuorexa [IOK
11 HrroToHa. https://m.edsoo.ru/ff
Bexkrop cumbl 0ae612
Bropoii 3akoH
HbI0TOHAL bubmuorexa [JOK
12 S, https://m.edsoo.ru/ff
Oae72a
mas Cuiia
Tperunii 3aKoH
Hb0TOHA. bu6mmoreka [IOK
13 C https://m.edsoo.ru/ff
YIEPIIO3UITUS 086982
cHuI
Pemenune 3amau
Ha IIpHMCHEHUE bu6mmoreka [IOK
14 https://m.edsoo.ru/ff
3aKOHOB Oaebe
HeroTona
Cina ynpyrocry. bubnmoreka [JOK
15 3axon I'ya https://m.edsoo.ru/ff
Oaeca2
Pemenue 3agau
16 o teme «Cuna
YIPYTOCTHY
JlaGopaTopHas bubnmoreka [JOK
17 pabora https://m.edsoo.ru/ff
«Onpenenenue Oaee28
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https://m.edsoo.ru/ff0ae72a
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https://m.edsoo.ru/ff0aeca2
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https://m.edsoo.ru/ff0aee28

KECTKOCTHU

MPY>KUHBD»
bubmuorexa [JOK
18 Cwita TpeHust 1 https://m.edsoo.ru/ff
0af738
Pemenue 3amau bubmuoreka [JOK
19 o Teme «Cua 1 https://m.edsoo.ru/ff
TPEHUSD» Oafa26
JlaGopaTopHas
pabora
"Onpesenenue bubmuoreka [JOK
20 B 1 https://m.edsoo.ru/ff
Oaf8be
TPCHHUS
CKOJIb)KCHUSA"
Pemenue 3amau
10 TEMeE
" bu6mmoreka [IOK
21 SaKOHEL https://m.edsoo.ru/ff
Hprotona. Cuna
Oafb8e
ynpyroctu. Cuiia
TpeHus"
Cuna TsoKeCcTH U
3aKOH
BCEMHUPHOTO bubnmnorexa [JOK
22 TSATOTCHHSI. 1 https://m.edsoo.ru/ff
Yckopenue 0af044
¢BOOOIHOTO
MaeHUs
VYpok-
KOH(epeH1us
"JIBoKeHUE Te
BOKPYT
23 rPaBUTALUOHHOT 1
0 LIEHTpa
(ConHeuHas
CUCTEMA).
IamakTuku"
Pemenue 3agau
o Teme "Cuita bu6mmorexa [IOK
24 TSDKECTH U 3aKOH 1 https://m.edsoo.ru/ff
BCEMHUPHOTO 0af5f8
TATOTCHHS"
25 [lepBas 1 bubnuorexa [IOK
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https://m.edsoo.ru/ff0afb8e
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https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8

KOCMHUYEecKas
CKOPOCTb.
Hesecomocts n
neperpy3Ku

https://m.edsoo.ru/ff
0af33c

26

PaBHoBecue
MaTepUalbHOU
TOYKH.
AOCOIIOTHO
TBEPJIOE TEIIO.
PaBHOBecue
TBEPIOTO TEJA C
3aKpEIUIEHHON
OCBIO BpallCHUs.
MOMEHT CHUJIBL.
[enTp TsKECTH

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oafe36

27

28

29

PaBHoBecue
MaTepUalbHOU
TOYKH.
AOGcomoTHO
TBEPJIOE TEJIO.
PaBHoBecue
TBEPJIOTO TeNA C
3aKperIEHHON
OCBIO BpallCHUs.
MoMeHT CHITBI.
LlenTp TsxecTn

Pemenue 3amau
10 TeME
"MOMEHT CHUJIBL.
entp TsixecTn"

[Toaroroska k
KOHTPOJIBHOU
pabote o Teme
"MexaHn4ecKoe
JIBIKCHUE.
BzaumoneiicTBue

"

TCI

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0b02b4

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0b0408

30

KoHnTponbHas
pabora 1o Teme
"MexaHnueckoe
JIBIDKCHHE.
Bzaumoneiictere

80

bubmuorexa [JOK
https://m.edsoo.ru/ff
0Ob06ec
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https://m.edsoo.ru/ff0afe36
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TCJI

31

Nmnynbc Tena.
HNmMnynsc cuisl.
3aKoH
COXpaHEHHUs
UMITYJIbCA.
VYupyroe u

HEynpyroe
B3aUMOJICUCTBHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0bO7fa

32

Pemenue 3amau
1o Teme "3akoH
COXpaHEeHUs
uMITysbca"

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0b096c

33

Ypok-
KOH(EpCHIIHS
"PeakTBHOE
JIBIOKEHHE B
pUpPOJIE U
TEeXHHKE"

34

Mexanuueckas
pabora u
MOIIHOCTD

bubmuorexa [JOK
https://m.edsoo.ru/ff
0b0a84

35

Pabora crnbl
TSAXKECTHU, CHUJIBI

YIPYTOCTH H
CHUJIBbI TPEHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ff
0b0db8

36

37

38

JlaboparopHas
paborta
«Omnpenenenue
paboThI CUITBI
TpPEeHHUsI IPU
paBHOMEPHOM
JBUKEHHUH Tea
1o
TOPU30HTAIBHOMU
MOBEPXHOCTH»

CBs13b DHEPrUM U
paboTHI.
ITorenunaneHas
SHEprus

Kunetnueckas
SHEPTHUs.

bu6mmoreka [IOK
https://m.edsoo.ru/ff
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https://m.edsoo.ru/ff0b0c32

Teopema o
KUHETHYECKOU
SHEPruu

0b0c32

39

3aKkoH
COXpaHCHHUS
JHEPruu B
MEXaHHKE

40

JlaGopatopHas
pabora
«M3yuenue
3aKOHa
COXpaHEHHUS
SHEPrUM»

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Obl2fe

41

Komnebarensuoe
JOBUXXCHHUEC U €TI0
Xap aKTepI/ICTI/IKI/I

bubmuorexa [JOK
https://m.edsoo.ru/ff
0b1858

42

3aryxarolue
KoJieOaHusl.
BriHyX1cHHBIE
KoJieOaHusl.
Pesonanc

bubmuorexa [JOK
https://m.edsoo.ru/ff
0b20f0

43

44

MareMaTudecKu
W Y IPY>KUHHBIN
MasITHUKHA
Ypok-
HCCICA0BaHUE
«3aBUCHMOCTD
nepuojia
KoJIeOaHHH OT
JKECTKOCTU
MPY>KUHBI U
MaccChl Tpy3a»

bu6nmoreka [JOK
https://m.edsoo.ru/ff
0b197a

45

[IpeBpamenue
SHEPTHH NPHU
MeXaHUIECKHX
KOJICOAHMSX

46

JlaboparopHas
pabota
«Omnpenenenue
HJaCTOThI U
nepuoaa
Kose0aHuit

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oblaec
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https://m.edsoo.ru/ff0b20f0
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IIPY>KUHHOT'O
MasTHUKa»

47

48

JlaGopatopHas
paborta
«IIpoBepka
HE3aBUCHUMOCTHU
nepuosa
Kosie0aHuit
Ipysa,
MOJIBEIICHHOTO K
HHUTH, OT MacChl

rpys3a»
Mexanuueckue
BOJIHEL.
CBolicTBa
MEXaHUYECKUX
BOJIH.
IIpononbHbIE M
MOTIEPEYHbIE
BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff
0b197a

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0b21fe

49

Ypok-

KOH(EpCHIIHS
"MexaHn4ecKue

BOJIHEI B 1
TBEPAOM TeEIIE.
CelicMudeckue

BOJIHBI"

50

3BYK.
Pacnpoctpanenun
€ ¥ OTpaKEHUE

3BYyKa

51

Ypok-
HCCIIEAOBaHUE
"HabGmroneuue
3aBHUCUMOCTH
BBICOTHI 3ByKa OT
YacTOTHI"

52

I'pomkoCTh

3ByKa U BBICOTA

TOHA. 1
AKycTu4ecKkuit
pe30HaHC
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https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

53

54

Ypok-
KoH(pepeHImst
"VbTpa3ByK u
nH(ppa3ByK B
npupoje u
TexHuke"
IToaroroBka K
KOHTPOJbHOU
pabote 1o Teme
"3aKOHBI
COXpaHEHHUS.
Mexanunueckue
KoJIeOaHus U
BOJIHBI"

bubmuoreka [JOK
https://m.edsoo.ru/ff
0b23ca

bubmuorexa [JOK
https://m.edsoo.ru/ff
0b25f0

55

KonTponbhas
pabora 1o Teme
"3aKOHEBI
COXpaHEHHUS.
Mexanndeckue
KoJIeOaHHUs U
BOJIHBI"

56

DNIeKTPOMarHuT
HOE TIOJIE.
DIIeKTPOMarHuT
HBIE€ BOJIHBI

bu6nmoreka [JOK
https://m.edsoo.ru/ff
Ob2abe

57

58

CaolicTBa
AJIIEKTPOMArHUTH
BIX BOJIH

Ypok-
KOH(epeHIIUs
"[lkana
AJIIEKTPOMArHUTH
BIX BOJIH.
Hcnons3oBanne
ANIEKTPOMArHUTH
BIX BOJIH JIJIS
COTOBOI1 cBs3K"

bu6nmoreka [JOK
https://m.edsoo.ru/ff
Ob2fe6

59

VYpok-
UCCIIeJOBaHHE
"N3yueHune
CBOWCTB
ANEKTPOMArHUTH

84

bubnmoreka [JOK
https://m.edsoo.ru/ff
Ob2c6ec
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BIX BOJIH C
ITOMOIIBIO0
MOOMJILHOT'O
tenedona"

60

61

62

63

Pemenune 3amau
Ha ompeJieiIeHIe
YacTOThI U
JUTHHBI
3JICKTPOMArHUTH
OH BOJIHBI

DJIeKTPOMAarHuT
Has IpupojJa
ceera. CkopocTh
CBeTa.
Bonnossie
CBOIICTBA CBETA

HcTtounuku
CBeTa.
[Ipamonuneitnoe
pacupocTpaHeH!U
€ CBeTa.
3aTrmeHus
Connua u Jlynst

3aKoH
OTpaKeHUS
cBeTa. 3epkaina.
Pemenue 3agau
Ha TIPUMEHEHUE
3aKOHAa
OTpaKeHUS
cBeTa

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0b31d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0b3658

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0b38c4

64

[Ipenomiienne
cBeTa. 3aKOoH
MIPEIIOMIICHUS
CBeTa

bubmuorexa [JOK
https://m.edsoo.ru/ff
Ob3aea

65

ITommoe
BHYTpPEHHEE
OTpakeHHe
CBeTA.
Hcnonp3oBanue
MMOJTHOTO
BHYTPEHHETO

85

bubmuorexa [JOK
https://m.edsoo.ru/ff
0b3c5c
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OTpPaXKEHUS B
ONTUYECKUX
CBETOBOJIaX

66

JlaGopatopHas
pabora
"UccnenoBanue
3aBUCUMOCTH
yria
PEJIOMIICHUS
CBETOBOTO JIy4a
OT yTJia MaJIeHus
Ha TPaHUIIC
"BO3yX-
crexsio""

67

Ypok-
KOH(pepeHIHS
"Ucnonp3oBanue
IIOJIHOT'O
BHYTPEHHETO
OTPaKCHUS:
CBETOBOIBI,
OIITHKOBOJIOKOHH
ast cBsI3b"

68

JInH3EL.
Onruueckasa
CHJIa JINH3EI

bubmuorexa [JOK
https://m.edsoo.ru/ff
0b3f2c

69

IToctpoenue
M300pakeHui B
JMH3aX

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0b444a

70

71

JlaGopatopHas
paborta
"Onpenenenne
dboxycHOTO
paccTosiHUS U
ONTUYECKOMN
CHJIBI
coOuparomieit
JTUH3BL"

VYpok-
KOH(epeHIHs
"Onruueckue
JTMH30BBIC

86

bubmuorexa [JOK
https://m.edsoo.ru/ff
0b4206

bu6mmorexa [IOK
https://m.edsoo.ru/ff
OcOa7e
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npubops"”

72

73

74

I'na3 xak
ONITHYECKast
cUcTeMa. 3peHue
VYpoxk-
KoH(pepeHImst
"Jled ekt
3penus. Kak
COXPaHUTh
3penue"

Paznoxenue
0eJIoro ceera B
cnektp. OnbIThl
Hrerorona.
CnoxxeHue
CIIEKTPATbHBIX
LIBETOB.
Hucnepcust
cBeTa

bubmuorexa [JOK
https://m.edsoo.ru/ff
0b4684

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c0f4c

75

JlaboparopHas
pabota "OnbIThl
0 Pa3JI0KEHUIO
6ernoro cBeTa B
CHEKTp U
BOCTIPUATHIO
1BeTa
IPEIMETOB MPU
WX HaOJIOICHUH
4yepe3 IBETOBBIC
bunbTpe"

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0cOe2a

76

VYpok-
PaKTUKYM
"BonHoBBIE
CBOMCTBA CBETA:
JCTIepCHS,
UHTEpEepeHIHS
u nudpakuus”

77

OnBITH
Pezepdopna u
TUTaHeTapHast
MoOJIeIh aToMa

bubnmoreka [JOK
https://m.edsoo.ru/ff
0cl2a8

78

ITocTynatel
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bopa. Monenp
aroma bopa

Hcnyckanue u

[IOTJIOLIIEHUE
CBETA ATOMOM bu6mmoreka [IOK
79 " ' https://m.edsoo.ru/ff
BAHTEL Ocl44c
JInHelyaTeie
CIIEKTPBI
Ypok-
IPAKTUKYM bubnuoreka [IOK
80 "HaGmronenne https://m.edsoo.ru/ff
CIIEKTPOB 0c1550
UCITyCKaHUS"
bu6mmoreka [IOK
PannoaktuBHOCT
81 ) https://m.edsoo.ru/ff
b U €€ BUIBI 0c1672
Crpoenue
ATOMHOTO sIpa bu6mmoreka [IOK
82 H pa- https://m.edsoo.ru/ff
yilotHad Ocl8ac
MOJENb
PannoakTuBHBIC bu6mmoreka [IOK
83 IIPEBPALICHMUSL. https://m.edsoo.ru/ff
M3oTonsr Oclal4d
Pemenue 3agau
_ bu6mmoreka [IOK
10 TEME:
84 "p https://m.edsoo.ru/ff
az[HoaKTI/IBH"He 0clbda
TIPEBPAIICHHUS
85 ITepuon
nosypacrnajaa
VYpok-
KOH(epeH1us
"PagmoakTHBHEIC bubmuorexa [JOK
86 U3ITy4EHUS B https://m.edsoo.ru/ff
PHUPOJIE, 0c2126
MeIULINHE,
TeXHUKe"
Snepusle
peaKIuu.
bu6mmorexa [IOK
3aKOHBI
87 https://m.edsoo.ru/ff
COXpaHEHUS

3apsAa0BOTO U
MacCcCOBOTI'O YHUCEII

0clc58
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DHeprusi CBA3U
ATOMHBIX sJIEP.
CBs13b MacCHl U
SHEPIruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocld7a

89

Pemenne 3amau
10 TEME
"SAnepHbie
peakuun"

90

Peakmum cuaTe3a

U JICJICHUS SI7IeP.
cTounukm 1
sHepruu ConHia

U 3BE3N

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0cl1e88

91

92

Ypok-

KOH(EpCHIIHS
"SnepHas

SHEpreTHKa.

JeticTBus 1
paZiOaKTUBHBIX
U3JIy4CHHUI Ha

JKUBBIC

OpraHu3mbI"

IToaroroBka k
KOHTPOJIBHOU

pabote o Teme
"DIeKTPOMAarHuT

HOE TMoJIe. 1
DIIeKTPOMarHuT

HBIE€ BOJIHEL.

KBanToBnie

SIBIICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c223e

93

94

Kontponbnas
pabora 1o Teme
"DNeKTpOMarHuT
HOE I0JIE.
ONEKTPOMAarHuT
HbIE€ BOJIHBI.
KBanTtoBbIe
SABIEHUS"

IToBTOpEHME,
o0oOmieHue. 1
JlaGopaTopHsble

89

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c245a
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paboThl Mo KypCy
"BzaumonencTau
e Ten"

95

96

IToBTOpeHwue,
000011IEeHHE.
Pemenne
pacyeTHBIX U
KauyeCTBECHHBIX
3aJ1a4 110 TeMe
"TeruoBkle
npoiecch”

[ToBTOpEHHE,
00o011IeHHE.
Pemenue
pacyeTHbIX U
KayeCTBCHHBIX
3aJ1a4 110 TeME
"KII[ TermoBbIx
JBurareiei"

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c2572

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c2a22

97

98

99

100

[ToBTOpEHHE,
o0o0mieHue.
Pemenue
pacUETHBIX U
KaueCTBEHHBIX
3a71a4 1o TemMe
"KIT
3JIEKTPOYCTAaHOB

OK

IToBTOpEHwME,
o0oOmieHue.
JlaGopaTopHble
paboThI IO KypCy
"CBeToBbIE
SIBIICHUS"

IToBTOpeHue,
00001IeHHE.
Pabora ¢
TEKCTaMH 110
TeMe ""3aKOHBI
COXpaHEHUS B
MexaHuke"

IToBTOpEHue,

90

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c2b30

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c2c52

bu6mmorexa [IOK
https://m.edsoo.ru/ff
Oc2d6a

bubmuorexa [JOK
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101

102

000011IeHHE.
Pa6GoTa ¢
TEKCTaMH I10
TEME
"Konebanus u
BOJIHBI"

[ToBTOpEHME,
000011IEHHE.
PaboTa ¢
TEKCTAMH I10

Teme "CBETOBBIE

sBieHus"

[ToBTOpEHHE,
00o011IEHHE.
PaboTa ¢
TEKCTaMH T10
TeEME
"KBanToBas u
sIepHAS
¢duzuka"

https://m.edsoo.ru/ff
0c2e82

bubmuorexa [JOK
1 https://m.edsoo.ru/ff
0c3044

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102 3 27

MMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KIIACC

Kon

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM

NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
11 UCII0JIb30BaTh U3yUYEHHBIE MOHITHS
12 pasznuyaTh SIBJIEHUS IO OMHMCAHUIO MX XapaKTepHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC @Hanecxoe SIBJICHUC

91
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1.5

pacro3HaBaTh MPOSIBICHHE W3YYCHHBIX (DU3UUYECKUX SBJICHUH B
OKpY’KaloIleM MHpE, B TOM 4YUCiIe (PU3NUECKUE SIBICHUS B MPHUPOJE,
IIPU TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MUYECKHE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJB3YEMBbIX BEIMYUH, WX
0003HaueHMsI ¥ €AUHULIB! (PU3UUECKUX BEJIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MUECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpaQUKd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHUE SIBICHUS M IPOLECCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3allMChIBaTh €ro MaTEeMaTU4YeCKOe

BBIPA’XXCHUC

1.6

1.7

1.8

1.9

OOBSCHATh (PU3UYECKUE SIBIICHUS, MPOLIECChl U CBOMCTBA TEll, B TOM
qyucie W B KOHTEKCTE CHUTyalud HPaKTHUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIIBIATh HPUYMHHO-CIEJICTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne w3 1 — 2 JIOTMYeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

pemiath pacyéTHele 3a7auud B | — 2 nelCTBUSI, UCIONb3YSl 3aKOHBI U
dbopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIOBHS 3aJaud 3alUChIBaTh KpPATKOE YCIOBUE, MOJCTABIIATH
¢uznyeckue BeINYUHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIpaBOYHbBIC JaHHBIC, HEOOXOAMMBIE AJISl PEIICHUs 3a7a4, OIICHUBATh

PEATHUCTUYHOCTD MOTYYCHHOW (PU3NUECKON BETHIMHBI

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU IOMOIIN
(¢u3nUYecKUX METOJIOB, B ONHCAHUU HCCIEJOBAHUS  BBLACIATDH
IpoBepsieMOe  MpEANoiokKeHue  (TUIoTe3y),  paziuyarb |
UHTEPIPETHUPOBATh TOJYYCHHBIH pe3ylnbTaT, HAXOAUTh OLIMOKH B

XOJI€ OTIbITA, JIeJIaTh BBIBOJIBI [0 €T0 pe3yJibTaTaM
MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIH
¢u3mueckux  CBOMCTB  Tel:  (OpMynupoBaTh  MpOBEpsieMble

MPENIOJIOKEeHNs, coOUpaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO
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000pyI0BaHus, 3aMUCHIBATh XOJI OMbITa U (HOPMYITHPOBATH BHIBOABI

1.10

BBINIOJIHATH TIPSIMBIE W3MEPEHHS C HCIOJIBb30BAaHUEM aHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMMCHIBATh IOKA3aHUs NMPUOOPOB € YYETOM

3aJIaHHON a0COJIFOTHOW MOTPENTHOCTH U3MEPEHUI

1.11

MPOBOAWTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JPYroil C MCIOJIb30BAaHUEM IMPSAMBIX H3MEPEHMUIA,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4e€OHOTO HCCIENOBaHUs, COOUpATh
YCTaHOBKY U BBIIOJIHATh U3MEPEHMS], CIIEAYs NPEUI0KEHHOMY IUIaHY,
¢bukcupoBaTh pe3yibTaThl IMOJTYYEHHON 3aBUCHUMOCTH (PU3UUECKUX
BEJIMYHMH B BUJIC MTPEUIOKEHHBIX TaOIUIl U TPaUKOB, J1EIaTh BHIBOIBI

I10 pe3yjibTaTaM HUCCIICIOBaHUA

1.12

1.13

1.14

1.15

1.16

1.17

IPOBOJUTh KOCBEHHBIE H3MEpEeHUs (PU3NYECKHX BEIMUYUH, CIELys
IPEJI0KEHHOW MHCTPYKIUU: NPU BBIIOJIHEHUU U3MEPEHUN COOMpPaTh
JKCIICPUMEHTAIIbHYI0 YCTAHOBKY M BBIYUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBbI

CO6J'IIOI[aTL InpaBujia TCXHHUKH 0€e301IacHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

VKa3pIBaTh MPHUHIMIBI  JICHCTBUS TPHOOPOB W TEXHHUYECKUX
YCTPOMCTB, XapakTepU30BaTh MPUHIUIBI JEHCTBUS M3YyYECHHBIX
npruOOpPOB M TEXHUYECKHX YCTPOWCTB C TOMOIIBIO WX OIHMCAHHS,
UCTIIONB3YSl 3HAHUS O CBOMCTBaX  (UBHYECKUX  SABICHUU H
HE0OXoauMBbIe (PU3NYECKHE 3aKOHBI K 3aKOHOMEPHOCTH

MPUBOJUTL TIPUMEPHl  (HAXOIUTh HWHQPOPMAIUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHun ¢
npuOopaMu U TEXHUYECKUMH YCTPOWCTBAMU, COXPAHEHHS 3/I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

OCYIIECTBIISATh OTOOpP MCTOYHHUKOB MH(pOpManuu B ceTu VHTepHET B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUINXCA 3HAHUM M MyTEM CpaBHEHUS Pa3IUYHBIX HCTOYHHMKOB
BBIJICNIATE MH(OPMALIUIO, KOTOpasl SABISETCS NPOTHBOPEUMBON HIIU

MOET OBITh HEJOCTOBEPHOI

HCIIOJIB30BaTh npu BBIITOJIHEHHUHN y'-Ie6HI)IX Sa)IaHI/Iﬁ

HAYYHONOMNYJSIPHYIO ~ JIUTEparypy  (U3UYECKOTO  COMAEpIKaHUs,
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CIPAaBOYHBIE MaTepHalbl, pecypcbl ceTd VIHTepHeT, BIageTh
npuéMamM# KOHCIIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU

U3 O/IHOM 3HAKOBOU CHCTEMBI B APYTYIO

1.18

1.19

8 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

CO371aBaTh COOCTBEHHBIC KPAaTKHE MUCbMEHHBIC U YCTHBIE COOOIICHHUS
Ha OCHOBe 2 — 3 HCTOYHHKOB HH(pOpMauK (U3NIECKOTO
COZIEpPKaHMS, B TOM YHCJIE IyOJIMYHO JeJaTh KpaTKue COOOIIEHUs O
pe3yibTaTax IMPOEKTOB WM YYEOHBIX HCCIEOBAHUH, TPU ITOM
IPaMOTHO HCIIOJIb30BAaTh M3YYEHHBIH HOHATHHHBIN ammapar Kypca

(bU3MKH, COMPOBOKIATH BHICTYIUICHUE MTPE3CHTAIIUCH

IIPYU BBINIOJHEHUH Y4EOHBIX IMPOEKTOB M UCCIIEI0BAHUI paclpeeiiaTh
00513aHHOCTH B IPYIINIE B COOTBETCTBUU C IOCTABJICHHBIMH 3a]lauaMH,
CIEINTHh 3a BBIIIOJIHCHUEM IUIAHA JIEWCTBHUM, AJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIaJ B JI€ATEIBHOCTh TIPYMIbI, BBICTPAUBAThH
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, YUUTBIBASI MHEHHE

OKpYZKaromux

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUS

HCIIOJIB30BATh MTOHATHSA

pas3iuyaTh SBICHUSA II0 ONMCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PUZNYECKOE SBIICHUE
pacro3HaBaTh NPOSBICHHE W3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBICHHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) PUINUECKUX SIBICHUN

14

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKHE SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIUYMH,
0003Ha4YeHHs U eTUHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,
CBSI3bIBAIOIIME JIAHHYIO  (PU3MUECKYI0 BEIMYMHY C JIPYTUMH

BEJIMYMHAMHU, CTPOUTHh  IpaduKud  H3y4YEHHBIX  3aBUCHUMOCTEH
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(UBUYECKUX BEITUYUH

1.5

1.6

1.7

1.8

1.9

XapaKTEpHU30BaTh CBOICTBa TCI, (bl/ISI/ILIGCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alluChblBaThb €0 MaTreMaTH4YCCKOC

BBIpaXXECHHE

00BSACHATH (PU3WUECKHE MPOILIECCHI M CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid TPAKTUKO-OPHEHTHUPOBAHHOTO  XapakTepa:
BBISBJISITh IPUYUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH 00BbsCHEHHUE U3 |
— 2 JIOTUYECKHMX IIaroB ¢ MOMOIbI0 1 — 2 HM3y4eHHBIX CBOMCTBA

(bU3NUECKUX SIBICHHUH, (PU3NIECKUAX 3aKOHA HITH 3aKOHOMEPHOCTH

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaOLIME (PU3NUECKHE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 33/1a4X 3alIUCHIBATh KPATKOE YCIIOBUE, BBIABIATH HEOCTATOK
JAHHBIX JUI1 peLIeHHs 3aJadyd, BbIOUpAaTh 3aKOHBI U (HOpMYIIbI,
HeoOXxoauMble Uil €€ pelleHus, IPOBOAUTh pacu€Tbl U CPaBHUBATH
HOJYy4eHHOEe 3HaueHue (U3MYECKONW BEIUYMHBI C H3BECTHBIMHU

JaHHBIMH

paciio3HaBaThb HpO6JICMBI, KOTOpPBIC MOKHO pPCHIUTL IIpU IIOMOIIH
(1)I/I3I/IIICCKI/IX MCTOJO0B, UCITIOJIb3Ys OITMCAHHUEC UCCIICAOBAaHNA, BEIACIATH
MMPOBEPACMOC TPCAINOJIOKCHUC, OLCHUBATH IIPABUJIIBHOCTH IIOpsAAKa

MMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOABI

IPOBOAMTH OIBITHl IO HAONIONEHUI0 (U3NYECKUX SBICHUM WIN
¢u3myeckux  CBOMCTB  Tel:  (opMymupoBaTh  NpOBEpsieMble
NPENIIOJIOKEHNs, CcoOUpaThb  YCTAHOBKY M3  IPEAJIOKEHHOTO

060p}/'I[OBaHI/I}I, OIIMChIBATh XO/J OIIbITa U (I)OpMy.]'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUS C UCIOJIB30BAHUEM aHAJIOrOBBIX
npuOOpPOB U AATUYUKOB (PU3UUECKUX BEIMYUH, CPABHUBAThH PE3YIbTAThI

U3MEpEeHUi ¢ yuéTOM 3a/1aHHOM a0COIOTHOM MOTPEITHOCTH

1.11

MPOBOAWTh  HMCCIEAOBAHME 3aBUCUMOCTH  OJHOM  (PU3UUYECKOM
BEJIMYUHBI OT JPYrOl C HCHOJB30BAHUEM TMPSIMBIX HW3MEPEHUM:
IUTAHUPOBATh HCCIEOBaHHUE, COOMpaTh YCTAaHOBKY W BBIMIOJIHATH
W3MEpPEHHs, Clenys  MNpeaIoKeHHOMY  IIaHy,  (UKCHpPOBATH
pe3yNnbTaThl MONYYEHHOW 3aBUCUMOCTH B BHUJE TaONUIl U TPaduKOB,

JACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM MCCICAOBAHHUA
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1.12

1.13

IPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3NYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
clelys. IPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HAYCHHE

BCJIMYHHBI

coOmoaTh MpaBUja TEXHUKM Oe30macHOCTH TMpH  pabore ¢

1abopaTOpHBIM 000PYI0BAHUEM

1.14

1.15

1.16

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOpPOB H
TEXHUUYECKHUX YCTPOMCTB C ONOpPOM HA HX ONMCAHUS, HCIONb3YA
3HaHHUA O CBOMCTBaxX (DU3MUYECKUX SBJICHUM U HEOOXOJIUMBbIE

¢uznyecKre 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpsl IO CXeMaM U CXEMaTHYHBIM PUCYHKAM, COCTaBIIATH CXEMBI
JNEKTPUYECKUX LEeNeld C IOCIEAOBATEIbHBIM M IapaJlIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAuYEHUs
AJIEMEHTOB JIEKTPUYECKUX LIETIEH

OPUBOAUTH TNpHUMEPbl (HAXOAUTh MH(MOPMALMIO O MpHUMEpax)
MPAaKTUYECKOTO UCTOIb30BaHUS (PM3NIECKUX 3HAHUI B IOBCEIHEBHOM
KU3HM Juid  o0ecriedeHHss O€30HacHOCTH IMpU  OOpallleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHMSI 3/I0POBbS U

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IIOBCACHUA B Oprma}omeﬁ cpeac

1.17

1.18

1.19

OCYILECTBIISATh MOMCK UHPOPMALUU (PU3UUECKOTO COIEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEBHBIX HCTOYHUKOB BBLACIATh HH(POPMALUIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

UCIOJIb30BaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3aJaHUil  Hay4yHO-
HOMYJSIPHYIO JINTEPaTypy (GU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
MaTepuainbl, pecypchl ceTu HTepHeTr; BiameTte npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHusi HHPOPMALIMUA U3 OJHOH

3HAKOBOM CHUCTEMBI B IPYTYIO

CO03/1aBaTh COOCTBEHHBIC MMCHBMEHHBIC U KPATKUE YCTHBIC COOOIICHMSI,
0000mas WHPOPMAIMIO U3 HECKOIbKUX HCTOYHUKOB (PH3UUIECKOTO
COJICP)KAaHUs, B TOM 4YHUCIIC MYOJIMYHO TPEICTABISATh PE3yIbTaThI
MPOEKTHON WM HCCIENOBAaTeNbCKON JIeATEIBHOCTH, TMPU OTOM

rPpaMOTHO HCIOJIb30BaTh M3YYEHHbIM MOHSATUWHBIA amnmapar Kypca
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(bu3UKH, COMPOBOKIATH BHICTYIIJICHUE MPE3eHTaIuei

1.20

9 KIIACC

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIINE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJHEHUEM IUIaHA
JNEUCTBUA M  KOPPEKTUPOBaTh  €ro, AaJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJIAJ, B JEATENbHOCTb TpPYIMIMbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemaTh KOHQIUKTHI

Kox
NpoBePsSIEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

HCIIOJIB30BATh U3YYCHHBIC ITIOHATUS

pas3indaTrb SABJICHHUA MO0 OMHMCAHHIO HUX XapPaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘IGCKOC SBJICHHUC

1.3

14

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpYXarollleM MHUpEe, B TOM 4uciie (U3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLIETAThH

CYyILECTBEHHbIE CBOICTBA (IIpU3HAKN) GU3UUECKUX SIBICHUN

ONHUCBHIBATh H3YYEHHBbIE CBOWCTBA Ten U (U3MUYECKHE SIBJICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCHOJB3YyEMBIX  BEJIWYMH,
0003Ha4YeHHs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIIME JIAaHHYIO  (U3MUYECKYI0 BEJIHMYHMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpaduKd  H3yYEHHBIX  3aBUCHUMOCTEU

(I)I/I3I/I‘-ICCI(I/IX BCINYHH

1.5

1.6

XapaKTCpPU30BaTh CBOICTBa TCI, (1)I/I3I/IHCCKI/IG SABJICHUS U TIPOLCCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3alluChiBaTb €ro MarcMaTH4YCCKOC

BBIPAKECHHE

00BSACHATH (hH3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B

KOHTCKCTC CI/ITyaI_II/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOT'O XapaxkTepa:
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BBISIBJISITH TPUYMHHO-CIICICTBEHHBIE CBSI3M, CTPOMTH OOBSICHEHHE U3 2
— 3 JOTMYECKUX IIaroB ¢ MOMOIIbI0 2 — 3 M3YyYEHHBIX CBOICTBa

(1)I/I3I/I‘ICCKI/IX HBHGHHﬁ, (1)I/ISI/IIICCKI/IX 3aKOHA UJIK 3aKOHOMCPHOCTH

1.7

pemath pacu€THbIE 3a7a4yu (OMHMparoIuecs Ha cucrtemy u3 2 — 3
YpaBHEHHUIi), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHE
¢du3nveckue BENWYMHBI: HAa OCHOBE aHallM3a YCJIOBHUS 3allaud
3alHChIBAaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTAMOIINE WIH
M30BITOYHBIC JAHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC
JUTSL PEIlIeHUs], MPOBOJAUTHh PACUEThl M OIICHUBATH PEATUCTHUYHOCTH

IMOJIYYCHHOI'O 3HAaUCHUA (bHSH‘ICCKOfI BCJIIMYHUHBI

1.8

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXHO PCIIWUTb IIPpU ITOMOIIHU
(1)I/I3I/I‘-ICCKI/IX MCTOAOB, MCIIOJIB3Yysl ONNMCAHUEC HCCIICAOBAHUs, BBIACIATH
IMPOBECPACMOC TIPCAIIOJIOKCHHUEC, OLCHUBATH IIPABUIIBHOCTDL IIOPAAKaA
MMPOBCACHUA HCCIICAOBAHWA, [ACJIIAaTb BbIBOJAbI, HWHTCPHPCTUPOBATH

PE3YyIIbTAaThL Ha6HIO,Z[eHI/Iﬁ U OIIBITOB

1.9

1.10

1.11

1.12

1.13

MPOBOAMUTH OIBITHl MO HaOMIOAEHUI0 (U3NYECKUX SBICHUN WM
(U3NYECKUX CBOICTB TENl: CAMOCTOSITENILHO COOMpATh YCTaHOBKY W3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMbITA U €ro

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

OPOBOJIUTH MPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensisi CpeaHee 3HAYCHHE H3MepsieMOr Benu4YuHBl ((OKYyCHOE
paccTosHue coOuparomieil JH3bI), 000CHOBBIBaTH BBIOOP croco0a

M3MepeHus (U3MEPUTENBHOTO Ipubopa)

IIPOBOAMTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM IIPSAMBIX M3MEPEHUN: INIAHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCHUpPOBaTh pPE3yJbTaThl
MOJYYEHHOM 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUAC TaOIUIHU

T‘pa(l)I/IKOB, JACJIaTh BBIBOAKI 110 PE3yJIibTaTaM UCCICOIOBAHHA

MPOBOAMTh  KOCBEHHbIE  HM3MEPEHHUS  (PU3MYECKHX  BEJIUYMH:
IUIAHUPOBATh M3MEpPEHHsI, cCOOUPaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY
Y BBINOJHATh HW3MEPEHHUs, Clenys MPeUI0KEHHON WHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIUYUHBI M aHAIM3UPOBATH IIOJIyYCHHBIE

pPe3yJbTAThI C YYETOM 3aJaHHON MOTPEIIHOCTH H3MEPEHHI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢
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1abopaTOpHBIM 000PYI0BAHUEM

1.14

1.15

pasinyaTh OCHOBHBIC NPHU3HAKM M3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepHaibHask TOUKa, a0COIIOTHO TBEPIOE TEO, TOUYCUHBIA UCTOYHHUK
CBeTa, JIyd4, TOHKas JIMH34, IJIAHETapHas MOJENb aroMma, HYKJIOHHas

MOZCIIb aTOMHOTI'O AApa

XapaKTepu30BaTh MNPUHIUMBI JIEHCTBUS HW3YYEHHBIX NPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHUSA, HCIONb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA U HEOOXOIUMbIE

(1)I/I3I/I‘ICCKI/IG 3aKOHOMECPHOCTHU

1.16

UCIIOJIB30BAaTh  CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB "
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUU Y4eOHO-IIPAKTHYECKUX
3a]a4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI U300paKEHUH B IJIOCKOM

3epKaje 1 coduparomieit TuH3e

1.17

1.18

1.19

1.20

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpUMEpax)
MPaKTUYECKOTO UCIOIBb30BaHUs (U3NICCKUX 3HAHUH B MMOBCETHEBHOMN
KU3HM i oOecriedeHHsi O€30MacHOCTH TpPU  OOpamieHuu ¢
npuOdOpaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS U

coOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY-KaIoILel cpene

OCYIIECTBIIATh MOUCK MHPOPMAIUN (PU3UUECKOTO COAECPKAHUS B CETU
WuTepHer, caMocTosATeNnbHO (OpMYIHpys IOMCKOBBIA  3aIpoc,
HaXOJUTb IYTH  ONpPENEICHHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
UHpOpPMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTENIBHBIX

HUCTOYHHUKOB

UCIOJIb30BaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3aJaHUil  Hay4yHO-
HOMYJSIPHYIO JINTEPaTypy (U3NYECKOrO COJEepXkKaHUs, CIpaBOYHBIE
MaTepuainbl, pecypchl ceTu HTepHeTr; BiameTte npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMALUU U3 OJHOH

3HAKOBOM CHUCTEMBI B IPYTYIO

co3laBaThb COOCTBEHHbIE IUCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HH(pOpPMAIlMM M3 HECKOJIBKUX HCTOYHHUKOB (HPU3UUECKOTO
coJlepKaHusl, MyOJIMYHO THPEACTAaBIATh PE3yJIbTaThl MPOEKTHOW WM
UCCIIENOBATEIBCKOM  JCATENBHOCTH, IPU  3TOM  T'PaMOTHO

WCIIOJIB30BaTh U3yYEHHBIN TOHATUMHBIN anmnapaT u3y4aeMoro paszaena
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1.21

GU3MKM U COMPOBOXKIATh BBICTYIUICHHE IMpe3eHTalued ¢ y4éToM

0COOEHHOCTEHN ayAUTOPUU CBEPCTHUKOB

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAaHUNA (PU3NUYECKUX
IPOLIECCOB paclpenensTh 00A3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJja4aMM, CJICIAUTh 3a BBINOJIHCHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, aJcKBAaTHO  OLICHUBATb
COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TIPYMIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IPOABIAL  TOTOBHOCTH

pa3pemath KOHQIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIEeMEHTA
®U3BUKA U EE POJIb B IIOSHAHNU OKPYXKAIOIIIET'O MUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

duszuka — Hayka O TMpupoje. SIBIEHUS NPUPOJIBI.
1.1 duznyeckue  ABJIICHHSA. MEXaHWYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

dusnueckue BeaMuuHbL. V3MepeHue  pu3MUECKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHoctsb

u3MepeHuil. MexayHapoaHasi cucTemMa eIMHUIL

ECTGCTBCHHOHay‘IHHﬁ MCTOJ IIO3HAHMA: Ha6J'IIOI[CHI/IC,
13 IMOCTAHOBKA HAYYHOI'O BOITPOCA, BBIABHIKCHUC T'HMIIOTE3,
1 OKCIICPUMCHT 110 IIPOBCPKEC THIIOTC3, 00BsACHEHHE

Ha0JI}0/1a€MOT0 SBJICHUS
1.4 Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEel

[TpakTyeckue paboOTHI:

###Par#H#113mepenne paccTOSIHUM.

#He#Par###13mepenne 00bEMa KHUIKOCTH U TBEPAOTO
1.5 Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.

#HH##Par###I3mepenue  TemmepaTypbl MpU  [TOMOIIH

KUAKOCTHOI'O TCPMOMETPA U JaTHUKA TEMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHNU BEIIIECTBA

H#HH#Par###CTpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, HX
2.1 pazMepbl.  OmObITHI,  JTOKa3bIBAIOLIUME  JAMCKPETHOE

CTPOCHUC BCUICCTBA

###Par###/lpokenne  dactun  BemectBa.  CBs3b
2.2 CKOPOCTH  JBWDKEHHS  YacTHII C  TEMIIEPaTypowu.

BbpoyHoBckoe nBmxenue, iuddysus

2.3 BzaumopeiicTBHe YyacTuUll BEIISCTBA: MPUTSXKCHUC U
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OTTAJIKUBAaHHUEC

###Par### ArperaTtHple COCTOSIHUSI BEIIECTBA: CTPOCHHE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3auMocBsI3p MEXIy CBOWCTBAMH BEIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTryeckue padOTHI:
#H#Par###01enka quaMerpa aToMa METOJIOM PSAOB (C
ucIonb30BanueM (pororpadmii).

2.6 #HHHPar###OneiTel 10 HAOMIONEHUIO  TEIJIOBOIO

pacuIMpeHusi ra3oB.
HHHPar###ONBITEL 10 OOHAPYXCHUIO JCHCTBUS CHIT

MOJICKYJISIPHOT'O ITPUTAKCHUA

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 5
' HEPABHOMEPHOE JABH)KECHHE
H#H#HPar###CropocTs. Cpennsis CKOpOCTb pu
3.2 HEpPaBHOMEPHOM JIBWKeHUHU. Pacuér myTtu u BpeMeHu
JBUKCHUS
SIBnenune uHepuuu. 3akoH MHepuMH. B3ammoneincteue
3.3 T€N KaK MPUYMHA U3MEHEHHUS! CKOPOCTU JIBUKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 ###Par###InotHocTe BemiecTBa. CBsA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BbEMA BEllleCTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMO/IEUCTBUS TeI
35 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIUIbIO AUHAMOMETpPA
37 ###Par#H#IBnenne TaroreHus u cuia Tsoxkectd. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec tena. HeBecomocTs
38 Cuna tpenus. TpeHUE CKOJIBKEHUS U TPEHHUE IOKOS.
' Tpenue B npupoje U TEXHUKE
39 #HH##Par###Cnoxenne cujl, HaMpaBJICHHBIX 110 OJHOU

npsiMoil. PaBHOZEHCTBYOIAs CUIT
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3.10

[TpakTrueckue pabOTHI:

OmnpezneneHre CKOPOCTH  PAaBHOMEPHOTO  JBIKEHUS
(mapuka B KUAKOCTH, MOJENIU  DIEKTPUUYECKOIrO
aBTromMoOmWIs u Tak jganee). OmnpeneneHue cpemHen
CKOPOCTH CKOJIbKEHHs Opycka WIM IIapuka IO
HAKJIOHHOM  miockocTH. OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tena. OnbIThI, JIEMOHCTPHUPYIOIINE
3aBHCUMOCTh pacTshKeHUs (aedopMariu) mpyXHHbBI OT
OPWIOKEHHON  cuibl.  OMNbBITBL,  JAEMOHCTPUPYIOIIKE
3aBHCHUMOCTB CHJIBI TPEHUSI CKOJBKEHHUS OT Beca Tesla U

XapaKTepa COIMPpHUKaACArOIUXCA HOBerHOCTeﬁ

3.11

dusnuecKue SBICHUS B IPUPOJE: IIPUMEPHI ABWKCHHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXWBOW IPUPOJE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKC

3.12

TexHuueckue yCTpOﬁCTBaZ JUHAMOMCTP, IHOAIIHUITHUKHU

JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

Hasnenne TBEpHoro tena. CrocoObl yMEHBIIEHUS U

YBCIUUYCHUA NABJICHUS

4.2

4.3

JlaBiieHue raza. 3aBUCUMOCTD JaBJICHHUS Ta3a OT 00bEMa,
TeMIepaTypbl
Ilepenava naBieHust TBEPABIMU TEIAMU, KUAKOCTAMHU U

razami. 3akoH Ilackams. IITHeBMaTHUEeCKHE MAIIIMHEI

4.4

3aBUCHUMOCTh  JABJICHUS JKUJKOCTH OT  TIIyOWHBI.
IMuapocratudeckuit mapagoxc. CooOmaronmecs CoCcyabl.

FI/II[paBJ'II/I"ICCKI/Ie MCXAaHU3MBI

4.5

4.6

4.7

AtMmocdepa 3emnu u armochepHoe naBienue. [IpudanHbl
CyIIIECTBOBaHUS BO3AYHIHON 000m0uku 3emu. OTbIT
Toppuuemnnu. 3aBUCUMOCTh aTMOC(HEPHOTO JABJICHUS OT

BBICOTBI HaJ] YDPOBHEM MOPsI
W3mepenue armocdepHoro nasineHus. [Ipubopsl ams
U3MepeHHs aTMOC(HEPHOro AaBIICHUS

[eiicTBue XUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX
Teno. BelTankuBatomas (apxumesnoBa) cuiia. 3aKoH

Apxumena
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4.8

[InaBanue Ten. Bo3ayxonnaBanue

4.9

[TpakTrueckue pabOTHI:

HccrnenoBanne 3aBHCHMOCTH Beca Tela B BOJE OT
00béMa MOrpYXKEHHOH B KHUAKOCTH YacTH TeJa.
Omnpenenenye BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIEH Ha
TEJO, MOTPYXKEHHOE B KUJKOCTD. IIpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIENH CHUJIbL, JAEHCTBYIOLIEH
Ha TEJI0O B JKHUAKOCTH, OT Macchkl Tejia. OIBITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAIKMBAIOLLIEH
CHUJIBbI, JIEHCTBYIONIEH Ha TEJIO B >KHJIKOCTH, OT 00BEMa
MOrPYKEHHOM B MKUJKOCTh YAaCTH Te€la U OT INIOTHOCTH
JKHJIKOCTH. KoncrpynpoBanue apeomeTpa HIIH
KOHCTPYUPOBAHUE  JIOAKA WU ONpEHeIICHHE €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B [IPUPOJIE: BIIMSIHUE
aTMoc(hepHOro aBICHHS HA KUBOW OPraHU3M, TUTABAHUC

pBIO
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TexHuueckue YCTPOHCTBA: COOOIIAIOIIMECS COCYbI,
YCTPOMCTBO BOJONPOBOJA, THMJPABIMYECKUN TIpecc,
MaHOMeETp, OapoMeTp, BBHICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPTUA

5.1 Mexanunueckas pabota

5.2 MexaHnueckas MOIIHOCTb

53 [TpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas

. 1ockocTh. [IpaBuso paBHOBecHs pblyara

5.4 [IpumeHeHne mpaBuia paBHOBECHUS pblyara K OJI0Ky
«3onoToe  mpaBwiIo»  MexaHUKU.  KoapduumeHt

9.5 M0JIE3HOTO nercTBUs MEXaHHU3MOB. [IpocTeie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [loTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN

5.7 Kunerndeckas sHeprus

£ g [TonHast mMexaHHuecKass PHEpPrus. 3aKOH H3MEHEHHs |

COXpPaHCHUA MEXaHUYIEeCKOM OHEPIrun
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8 KVIACC

Kox
pa3iena

[TpakTrueckue pabOTHI:
###Par##O0npenenenue padOTBl CHUJIBI TPEHUS IPHU

pPaBHOMEPHOM JBHXKXCHHH TEClIa II0 FOpI/I3OHTaJIBHOI>'I

> noBepxHoctu. MccnenoBaHue yciaoBHM — paBHOBECHUS
peryara. HMsamepenue KIIJI HakgIoOHHON TIIJIOCKOCTH.
N3ydeHne 3aK0Ha COXpaHEHUsI MEXaHUYECKON IHEPTUU
@dusuyeckue SBICHUS B MPUPOJE: pblYard B TeEIE
5.10
YeJI0BeKa
TexHuueckne YCTpOMCTBA: pblYar, TMOJIBUXHBIA U
5.11 HETOABUKHBIM OJIOKM, HAKJIOHHAS IJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemble 371eMeHTHI COACPKAHUS
3JIeMEeHTa
TEIUIOBBIE ABJIEHU A
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMs BemiecTBa. Macca U pa3mepbl
' MoJIeKyl.  OmIbITBI, NOATBEPKIAIOLUIME  OCHOBHBIE
I0JIO’KEHUS MOJIEKYIISIPHOKHHETHYECKON TEOPUH
Mogenu  TBEPAOro, JKUAKOIO U ra3oo0pa3zHOro
6.2 cocTossHUM BemiecTBa. Kpucramnudeckue u amop¢HbIe
Tena
OOBbsicHEeHHEe CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX TeJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOpUHn
6.4 CMaunBaHuE U KalWIISPHBIE SIBICHUSA
6.5 TeroBoe pacuIpeHne U CKaTHe
66 Temneparypa. CBsa3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
6.7 Buytpennss sneprusa. CrnocoObl U3MEHEHUs! BHYTpEHHEH
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OHCPIUM: TCIUIONCpEaAadya 1 COBCPIUICHUC paGOTLI

Buael temonepenaun: TENIONPOBOJAHOCTb, KOHBEKIIHS,

6.8

U3Jly4yeHue

KonnuectBo  TemioTel.  YaenbHas — TEIJIOEMKOCTh
6.9

BELIECTBA

TemnmooOMeH u TemiIoBO€ paBHOBEcHE. YpaBHEHUE
6.10

TEIUIOBOTO OanaHca

[1naBneHue U OTBEpIEBaHNUE KPUCTAUTNYECKUX BEILIECTB.
6.11

VY ienpHas TeniaoTa niaBJICHUS

[TapooOpazoBanue u  KoHJeHcalus.  Mcmapenue.

Kunenue. VYnenpHas  Temiorta mapooOpa3OBaHUS.
6.12

3aBUCHUMOCTh TEMIIEPATYPhl KUIIEHUS OT aTMOC(EPHOTO

JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBaA. Y IeibHas TEII0Ta CrOpaHus

[MpuHnmmel  paboThl  TeruioBbix  aurarenei  KIIJ]
6.15 TEIUIOBOTO ABUTarens. TersaoBble ABUTaTeNd U 3allUTa

OKpY’Karolllel cpeibl

3aKOH COXpaHEeHHsI U MPEBPAILEHUS JHEPTHH B TETIJIOBBIX
6.16

poueccax

[IpakTuueckue padbOTHI:

#HHPar##H#OnbITel 10 OOHAPYXKEHUIO JIeHCTBHS  CHUJI

MOJIEKYJISIPHOTO TPUTSKECHHUS.

H#H#HPar#H##ONbITEI 1O  BBIPALIUMBAHUIO  KPUCTAIIJIOB

ITOBAPEHHOM COJIM WIIM caxapa.

#A#H#Par#H##OnBITEL 10 HAONIOACHHWIO  TEMJIOBOTO
6.17

pacUIMpEeHHs Ta30B, JKUJKOCTEN U TBEPIBIX TEI.
#H##Par###Onpenenenue NaBleHUs] BO3ayXa B OayuioHe
IIIpuIa.

H#HHH#Par###OnbITEI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro oO0bEéMa W HArpeBaHUs WU

OXJIAXKJICHUS.
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###Par###1poBepka runore3sl JUHEHHONW 3aBUCUMOCTH
JUIMHBI ~ CTOJIOMKA JKHJAKOCTH B TEPMOMETPUUYCCKOMN
TpyOKe OT TeMIIepaTyphl.

#HH##Par###Habmonenue W3MEHEHUS BHYTpEHHEH
SHEPTUU TelNa B Pe3yibTaTe TEIUIoNepenayd M padoThI
BHEILIHHUX CHIJL.

#H##Par###lccnenoBanne SBJICHUS TEIUIOOOMEHa TMPH
CMEIIMBAHUH XOJOJHOW U rOpsYEr BOJIBI.
H#HH#Par####Onpenenenue KOJIMYEeCTBa TEIIOTHI,
MOJIYyYEHHOTO BOJOW MpH TEIJIOOOMEHE C HarpeThiM
METAJUTMYCCKUM ITUITHHIPOM.

###Par#H#Onpenenenue  yIelbHOM  TEIIOEMKOCTHU
BEIIIECTBA.

#H##Par###lccnenoBanye mpoiecca UCIapeHus.
#H##Par###OnpenencHue OTHOCHTEIIBHOW — BIAXKHOCTH
BO3/TyXa.

#H#Par##H##OnpeneneHue yAelIbHOW TEIUIOTHI IJIABJICHUS

JIBJA.

6.18

6.19

@dusnyeckue SBICHUS B MPHUPOJAE: IOBEPXHOCTHOE
HaTSOKEHHE U KalWULIPHbIE SBIEHUS B MPHUPOJE,
KpUCTaJIIBI B IIpUpoe, u3inydeHue CoiHia, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHue POCHI, TyMaHa,

HWHes, CHera.

TexHuueckue  ycTpoilcTBa:  KamWuIsApbl, TMpPUMEPHI
HCIIOJIb30BaHUSl KPUCTAJUIOB, >KUJIKOCTHBIM TEPMOMETP,
JaT4UK TEeMIlepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THTPOMETPBI, MCHUXPOMETp, MapoBas TypOuHa,

ABUTATCIIb BHYTPCHHCTO CrOPAaHUs.

OJIEKTPUHECKHUE U MATHUTHBIE ABJIEHUA

7.1

7.2

DnekTpusanus Teil. J[Ba poaa 3JIeKTpUYECKUX 3apsI0B

B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kynona

(SaBI/ICI/IMOCTI) CHJIBI BSaHMO}Ief/’ICTBHﬂ 3apsSKCHHBIX TEI OT
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BCJIMYMHBI 3apA10B U paCCTOAHUA MCKIY TCHaMI/I)

Dnekrpuyeckoe nojie. Hanpspk€HHOCTD 3JIEKTPUUECKOTro

7.3 noss. lIpyHIunD cyneprnosunuu 3JIEKTPUYECKUX I10JIER
(Ha KaYECTBEHHOM YPOBHE)
Hocurenu »siexTpuueckux 3apsaoB. OJIEMEHTapHbIN
7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku n
TURJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
- ONEeKTpUYeCcKUid  TOK.  YCJIOBHUA  CYLIECTBOBaHMS
' ANEKTPUYECKOr0 TOKA. VICTOUHMKH TOCTOSSHHOTO TOKA
HeiicTBus JIEKTPUUYECKOTO TOKa (TeruioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
AKHUAKOCTAX U razax
- Onextpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE
' HaIpsHKeHHe
29 Conporusienue IIPOBOJHMKA. VY nenpHoE
' COIIPOTHBIICHHUE BEIIECTBA
7.10 3akoH OMa AJ1s yyacTKa Lenu
IlocnenoBarenpHOE M MAapaJIENIbBHOE  COEAMHEHHE
7.11
IIPOBOJHUKOB
PaGorta ¥ MOIIHOCTH SJEKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoynsa — Jlenna
213 DNeKTpUYecKue Lenu U MOTPEOUTENTH DIEKTPUUECKOMN
. sHepruu B ObITy. KopoTkoe 3ambikaHne
[TocTostHHBIE MarHuTHL. B3anMoneicTBHEe NOCTOSHHBIX
7.14
MarHuToB
MarnutHoe mnosie. MarHutHoe 1ONe 3eMIM MU €ro
7.15
3HaYeHHe IS )KU3HU Ha 3eMIie
216 OmneiT Opcrena. MarHuTHOE MOJE AIEKTPUYECKOTO TOKA.
' [IpumeHeHue MeKTPOMarHuTOB B TEXHUKE
7.17 JlelficTBe MAarHUTHOTO MOJS Ha IPOBOJAHHUK C TOKOM.
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7.18

7.19

7.20

9H€KTpOI[BI/II‘ aTelb IOCTOSHHOrO Toka. Mcmons3oBaHue
SHCKTpOﬂBHFaTCHCﬁ B TCXHHUYCCKHUX YCTpOﬁCTBaX Hn Ha

TpaHCIIopTe

OnbiTel  ®@apajned.  SBieHUE  BIEKTPOMATHUTHOMN

unaykiuu. [Ipasuio Jlenna

DIEeKTPOreHeparop. CriocoOsr MOJTy4eHUS
NEKTPUYECKOW  HDHEPrud.  ODJIEKTPOCTAHIIMK  Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHEPIrun

[IpakTuyeckue paboTHI:

OnbIThl O HAOMIONEHUIO 3JEKTPU3ALUM TeJl MHIYKIHEH
U IIPU COIIPUKOCHOBEHUU.

HccnenoBanue JeHCTBHS JIEKTPUYECKOrO IIOJIA  Ha
IIPOBOJIHUKY U JUIJIEKTPUKH.

Cbopka u mnpoBepka palbOThl 3JIEKTPUUYECKON Ienu
MIOCTOSIHHOTO TOKA.

W3mepenue u peryinpoBaHue CUIbl TOKA.

W3mepeHue 1 peryarpoBaHue HaNpsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYILETO YEPE3
pEe3UCTOp, OT CONPOTUBJICHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3UCTOpE.

OnbITHI, JEMOHCTPUPYIOILNE 3aBUCUMOCTD
NMEKTPUYECKOTO CONPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TIJIOLIAIM MTONEPEeYHOro CeYeHUs U MaTepuraa.
[IpoBepka mpaBuna CIOXEHHS HANPSOHKEHUA  TIpU
MOCJIEI0BATEIBHOM  COCIMHEHUH JBYX PE3HCTOPOB.
[IpoBepka mpaBuia A CUIIBI TOKA MPH MapaieIbHOM
COeMHEHUN  pe3ucTopoB.  OmpeneneHune  pabOTHI
UIEKTPUUECKOTO TOKAa, HAYILEro 4epe3 Pe3UucTop.
OmnpezneneHue  MOUIHOCTH — 3JIEKTPHUUYECKOrO0  TOKa,
BBbIIEIIIEMON Ha pe3ucTtope. MccnenoBanne 3aBUCUMOCTH
CWJIBI TOKA, UAYHIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Heil. Onpenenenue KI1J[ narpeBarens. MccinenoBanue

MarsuTHOI'O BSaHMOJIeﬁCTBHSI INOCTOSSHHBIX MAarHuTOB.
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N3yueHnrne MarHuTHOTO MOJIS MOCTOSIHHBIX MarHUTOB MIPU
UxX Oo0beAWHEHWHM | pasneneHuu. VccriemoBanue
JEUCTBUSA JIEKTPUUYECKOTO TOKA HAa MAarHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPUPYIOIIUE  3aBUCUMOCTH  CHJIbI
B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HampaBjJeHUs TOKAa B KaTymike. M3yueHue

I[efICTBPISI MArduTHOIO IIOJII Ha HPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YeHUE paboTsl
BIIEKTPOABUTATEIA. N3smepenne KII
3JEKTPOJIBUTATEIbHOM  YCTaHOBKH. OnbIThI o

HCCICOOBAHUIO SBJICHUA SHCKTpOMaFHHTHOﬁ HHAYKIUU:
HCCIICNOBAaHNEC W3MCHCHHN 3HAYCHUS U HaIlTpaBJICHUA

HHAYKIUMOHHOI'O TOKa

7.21

7.22

®usnueckue SBIEHUS B IPUPOJE: IIIEKTPUUECKHE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpPTraHU3MOB, MarHUTHOE TI0JIE 3eMJIH, Apei] MOIIOCOB,
POJIb MAarHUTHOTO TOJIA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHUAHHC

TexHnyeckue ycTpoWCTBA: JIIEKTPOCKOI, aMIIEPMETP,
BOJITMETP, PEOCTAT, CYETUUK DIEKTPUUECKON SHEPIHUH,
ANEKTPOOCBETUTENNbHBIE ~ IPUOOPBI,  HarpeBaTelbHbIE
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, SJIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Kon snementa [IpoBepsieMble 2IEMEHTHI COAEP)KAHUS
paznena
MEXAHWYECKHUE SBJIEHU A
8 Mexanuyeckoe JABWXKEHHE. MarepuaibHas TOYKa.

8.1

Cucrema orcuéra
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8.2

OTHOCHUTENHFHOCTh MEXAHHISCKOTO JBWXKCHUA

8.3 PaBHOMEpHOE TPSAMOJIMHEHOE JBUKEHUE
###Par###HepaBHOMEpHOE TIPSIMOJIMHEHHOE JBHYKEHUE.
8.4 CpenHsis 1 MIHOBEHHass CKOpPOCTb  Tejla  IIpU
HEPaBHOMEPHOM JBUKECHHUH
8.5 Yckopenue. PaBHOyCcKOpEeHHOE NPSAMOJIMHEHHOE
' JIBUKCHHEC
8.6 ###Par###Crobonnoe nagenue. OnbiTel ["anumes
#H##Par###PaBHOMEpHOE JBMIKEHHUE TI0 OKPY>KHOCTH.
8.7 [lepriog u wactora oOpamieHus. JIuHeliHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOPeHHE
8.8 [TepBerii 3akoH HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 HH#HPartH#H#1 [puHIMT Cyneprno3nuiuy CHIT
8.12 Cuiia ynpyroctu. 3akoH ['yka
#H##Par#H##Cuna TpeHus: cuia TPEHUS CKOJIbXKEHUS,
813 CHJIa TPEHUS TTOKOSI, IPYTHE BUIBI TPCHHUS
814 #HPar##H#Cuia TsHKeCTH M 3aKOH  BCEMHUPHOTO
' TSATOTCHHUS. Y CKOPEHHE CBOOOIHOTO MaCHUS
815 IBuwxenne  muaHer  Bokpyr  Comuma.  [lepBas
' KOCMMYECKasi CKOpocTb. HeBecoMocTh U neperpys3ku
816 PaBHOBecue maTrepuaabHOM TOUKH. AOGCOIIOTHO TBEPI0E
' TEJO
8.17 #H##Par###PaBHoBecre TBEPIOTO Tela C 3aKPEIUIEHHON
' ochlo BpaiieHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenne nmiynbca. IMmynsce cumsl
8.19 3aKOH COXpaHCHHS HMITYJIbCA
8.20 #iHtPartH#PeakTHBHOE NBY)KCHUE
8.21 Mexannyeckas paboTa U MOIITHOCTh
822 PaGora cmn Tsxkectn, ympyroctd, TpeHus. CBs3b
' SHEPTUU U PaboThI
8.23 [loTennmanpHass dSHEpPrUs Tema, TMOJTHATOTO  HaJ
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MOBEPXHOCTHIO 3eMJIU

8.24

[ToTenuuanpHas SHEPTUS CKATON MPY>KUHBI

8.25

8.26

8.27

8.28

8.29

#H##Par###Kunernueckas  sHeprusa.  Teopema o

KMHETUYECKOU SHEPrUu
##H#Par###3akoH cCOXpaHEeHUs1 MEXaHUYECKOM dHeprun

[IpakTuyeckue pabOTHI:

Omnpenenenue cpelHEl CKOPOCTH CKOJIBXKEHHs Opycka
WM JIBWJKEHUS IIapuKa [0 HAaKJIOHHOM IUIOCKOCTH.
OmnpeneneHue ycKOpeHUs Tejla IpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IMJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TMPU PaBHOYCKOPEHHOM
JBI)KEHUM 0€3 HayaJbHOW CKOPOCTU IYTH OTHOCSTCA
KaKk psjJ  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIUE
IIPOMEKYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKEHUS
OT CWIbl HOpManbHOro JjamieHus. OmnpeneneHue
kod(duimenta TpeHus CKoIbkeHHs. OnpeneneHue
KECTKOCTH TMpYXHHBL. OnpeneneHne padboThl CHIIBI
TPEHMsT TpU PABHOMEPHOM JIBJKEHUU Tela IO
rOpU30HTANBHON mNoBepXxHOCTU. OmnpeneneHue pabdOTHI
CUIBI  yOPYrOCTH  IIpU  MOABEME  Ipy3a  C
HCIIOJIb30BAHUEM  HEMOJBMKHOIO M MOJBHKHOIO

0JIOKOB

@u3nYeCKUe SIBJICHUS B MPUPOJE: NMPUIUBBI U OTJIUBHI,
nBkeHue 1uiaHeT COJHEYHOM CHUCTEMBI, PEaKTHBHOE
JIB)KEHUE KUBBIX OPTaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHUJIOMETP,  JATYUKH

TIOJIOKCHMUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

9.1

9.2

KonebarensHoe JABHKCHUC. OcHOBHBIC XApPaKTCPUCTHUKHU

KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/a

Maremaruueckuit u IIPY>KUHHBIN MasITHUKHU.
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10

[IpeBparienue sHepruu Npu KoiaedaTeIbHOM JABHKEHUN

9.3

9.4

3aryxaromue kosieOaHus. BwIHYyXaeHHBIE KOJIeOaHUS.

Pe3onanc

Mexaunueckie BOJHBI. CBOIICTBA MEXaHUYECKUX BOJIH.
[IpononbHbIe W MONepeyHble BOJHBI. [[TMHA BOJIHBI U
CKOpOCTb €€ pacrnpocTpaHeHusl. MeXaHn4eCKHE BOJIHBI B

TBép,I[OM TCIE, celicMUYEeCKHE BOJIHBI

9.5

3ByK. [ poMKOCTb U BbICOTa 3ByKa. OTpakeHHUE 3ByKa

9.6

NudpasByk u ynpTpa3Byk

9.7

[IpakTuueckue padbOTHI:

OmnpeneneHue 4acToTbl W Iepuoja  KosebaHui
MaTeMaTHYECKOTO MasiTHUKA.

OmnpesneneHue 4acToThl W Iepuoja  KosebaHui
MPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBHCMMOCTH — Iepuoja  KoJjeOaHUi
MOJBEIIEHHOTO0 K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBHCMMOCTH — Iepuoja  KoJjeOaHWi
NPYKHHHOTO MasTHHKAa OT Maccel rpysa. IlpoBepka
HE3aBUCUMOCTH nepuoja Kosie0aHui rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl rpy3a M XKECTKOCTH

npyxuHsl. I3mepenune yckopeHus cBoOOIHOTO MaieHUs

9.8

dusnyeckue sBJICHUS B NPUPOJE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPSACEHUE, CEUCMUYECKUE BOJHBI,

IyHaMH, 5XO

9.9

TexHuueckue yCTpOﬁCTBaZ 9XO0JIOT, HCIIOJIB30BAHUC

yIIbTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

3HeKTp0MaFHI/ITHOC ImoJic. 3HCKTpOMaFHI/ITHLIe BOJIHBI.

104 CBoliCcTBa 3JIEKTPOMAarHUTHBIX BOJH

10.2 [kana >1eKTPOMarHUTHBIX BOJH

103 DnexTpoMarHuTHas npupoja cBera. CKOpOCTh CBeTa.
' BonHoBBIE CBOCTBA CBETA

104 [IpakTuyeckue paboOTHI:

N3ydyeHue CBOWMCTB  JJIGKTPOMAarHUTHBIX BOJH C
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11

TTOMOIIIbI0 MOOHMIIBHOTO TeedoHa

10.5

dusnueckue SBIEHUS B INpUpoAe: OHOIOrHyYecKoe
JEHCTBHE BUJIIMOTO, yIABTPauOIETOBOTO U

PEHTICHOBCKOI'O I/IBJ'IyLIeHI/Iﬁ

10.6

Texundeckue YCTpOﬁCTBaZ HCIIOJIBb30BaHHUC

QJICKTPOMArHMTHBIX BOJIH JJIA COTOBOM CBSI3U

CBETOBbBIE ABJIEHUA

111
11.2

JlyueBast Mmosienb cBeta. MicTouHMKY cBETa

[IpsimonuHeitHOE pacpocTpaHeHHe CBETa

11.3

114

Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpaKeHUs
CBETa
IIpenomnenue cBera. 3akoH MPEIOMIICHHS CBETa.

ITonnoe BHYTPCHHCC OTPAKCHUC CBCTA

115

JIunza. Xop jiydeil B IMH3€E

11.6

11.7

11.8

OnTHueckast cucTeMa Q)OToaHHapaTa, MHUKPOCKOIIa H

TEJIECKOIa

I'maz kak omnTuyeckas cucreMa. biau3opykocts H
JAIbHO30PKOCTh

Paznoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.

Crnoxxenne CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH CB€Ta

11.9

[IpakTuyeckue paboTHI:

#H##Par###lccnenoBanue 3aBUCUMOCTH yria
OTpa)KeHMsI CBETOBOTO JIyya OT yIJjia MaJeHusl.
###Par#Ht#13yuenue  XapakTepUCTHK  M300pa’keHus
IIpeIMeTa B INIOCKOM 3€pKalle.

#H#Par###l1ccienoBanue 3aBUCHUMOCTH yria
MPEJIOMJICHUSI CBETOBOrO Jiyda OT Yrjla MaJeHUs Ha
TPaHULE «BO3JIYX — CTEKIION.

##HPar###lonyuenne  M300paXeHUH C  MMOMOIIBIO
coOuparoIe TUH3HI.

##HPar###Onpeniennenne  (POKYCHOTO pPacCTOSHUSL |
ONTUYECKOM CUJIBI COOMpPAIOIIEH JTHH3BI.
#HHPar##H#OnbpITEl 110 pa3ioXeHuio Oeroro ceera B

CIIEKTD.
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H#HHHPar###0nbITEl IO BOCHPHUSTHIO IIBETA MPEIMETOB

py UX HAOJIOEHUH Yepe3 BETOBbIC (DUIBTPHI

dusnueckue SIBICHUSI B npupoac: 3aTMCHHUA COJIHLIa n

11.10 JlyHBI, 1IBETa TEJ, ONTHYECKHE SBJICHUSA B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
111 Texnuueckue YCTPOMCTBA: OYKH, [IEPUCKOIL,
' ¢doroanmnapar, ONTHYECKUE CBETOBObI
KBAHTOBGIE SABJIEHUA
191 OmnbiTel Pezepdopna u 1uiaHerapHas MOAENIb aTroma.
' Mogaens aroma bopa
192 Hcnyckanue W MOIJOLIEHHE cBeTa aToMoM. KBaHTBI.
' JInnenyaTele CIIEKTPHI
12.3 PaguoaxktuBHOCTB. Anlb(a, 6eTa- 1 raMMa-u3IydeHHs
194 Crpoenne aromHoro sapa. HykinonHas Monenb
' aToMHoro siapa. Mzotomnsl
s PaguoaktuBHble npeBpameHus. Ilepuoa mnomypacnazna
' aTOMHBIX SI7IEp
126 SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MaccOBOI0 YHCEI
12 12.7 DHeprus cBA3M aTOMHBIX siiep. CBs3b MAacChl U SHEPTUU
128 Peakuuu cunrtesa u nenenus saep. cTouHukM sHEpruu
' ConHua u 38€311
12.9 Snepnas osHepretuka. JlelicTBHE  paauMOaKTUBHBIX
' M3JIy4YE€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGntoneHne CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
12.10 U3ITy4EeHUsl.
HccnenoBanue TpEeKOB: M3MEPEHHME SHEPTMM YACTHIIBI
10 TOPMO3HOMY TyTH (110 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
dusnyeckue SABIECHUS B IPHUPOJE: ECTECTBEHHBIN
12.11 PaauOaKTUBHBIN ¢on, KOCMHMYECKHUE Jy4H,

PaAuOaKTUBHOC HU3JIIYUYCHUC TIPUPOAHBIX MHHCPAJIOB,
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JICACTBUE PAAMOAKTUBHBIX H3JIYYEHHH Ha OPraHu3M

YCJI0BCKa

1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,
MHIVBUAYAJIBHBIN T03UMETp, Kamepa BuiabcoHa

116



IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHUPOBAHHOCTb 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOM CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywomell poaud (U3MKU B pa3BUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX U 3apyOeKHbIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT I

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHON TEOpHH
CTPOEHHS BEIIECTBa, O (PU3MUECKON CYIIHOCTU SIBICHUH NPUPOJBI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3YYEHHBIX (PU3NUYECKUX SBIICHUN
B OKpYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMM MOHSITHMNHOTO arraapara U CHMBOJMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHE HX IJId PCIICHUA y‘Ie6HI)IX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TECII, (I)I/I3I/I‘-ICCKI/IC SABJICHHUA H

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA Tel U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Yy4ETOM
cOOIOIeHHsT TPaBIII O€30MacCHOTO TpyAa: HaOMroJeHUE (HU3HMIECKUX

SIBJICHUMN:
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YMEHHUE CaMOCTOSITEIbHO COOMPATh HKCHEPUMEHTANBbHYIO YCTaHOBKY
U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJI
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBOBI;
MPOBE/ICHUE MPSAMBIX U KOCBEHHBIX M3MEPEHHI (PU3MUECKUX BEITUYNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO CcOOMpaTh
OKCIEPUMEHTAIBHYIO YCTAaHOBKY 10 HWHCTPYKIHMH, BBIYHCIATH
3HA4YeHUE BEJIMYMHBI U AHAJIU3UPOBATh IOJIyUYEHHBIE PE3yJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBE/ICHUE  HECIOKHBIX  HKCIEPUMEHTAIbHBIX  MCCIEIOBAHUM;
CaMOCTOSITENIFHO ~ COOMpaTh HAKCHEPUMEHTAIBHYIO YCTaHOBKY H
OPOBOJIUTH  MCCIEJOBAaHUE IO  HMHCTPYKUUH,  IPEICTABIATH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yYUTHIBATh IIOTPELIHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3myeckux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPIOE TEJIO0, MOJAEIH CTPOECHHUS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMa,
HYKJIOHHAasi MOJI€Jb aTOMHOIO sijipa) U yMEHHE NPUMEHATh UX I

00BsicHEHUS PUBNYECKUX MTPOLIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIIECCHl U CBOMCTBA TENl, B TOM
4Yuclie W B KOHTEKCTE CHUTyalUd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUUMHHO-CIIECTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3yYEHHbIE CBOMCTBA (PM3UUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICITIN

YMenue pemath pacu€rHble 3agaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCIONB3YSl 3aKOHBI W (opMynbl, CBs3bIBaOIIME (pU3HMUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3allMChIBaTh KpATKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYIIBI,
HEoO0XouMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHBIE,
MMPOBOANTH pvaéTBI U ONCHUBATH PCATUCTHYHOCTL IOJTYYCHHOI'O
3Ha4YeHUs1 (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb
¢bu3nYeCcKOil BENTNYNHBI, TOTYYEHHON NPU PEeLIEHUH 3adauu

YMmeHne XapaKTECPU30BaTh IIPHUHIUIIBI ﬂGﬁCTBI/ISI TEXHHUYCCKUX

yCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX

TEXHOJIOTHYCCKUX IMPOIECCOB MO0 UX OIMUMCAHUIO, UCIIOJIB3YA 3HAHHUA O
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10

11

CBOMCTBAaX (DU3WMYECKUX SBICHUH W HEOOXoAWMbIe (DHU3NUECKUE

3aKOHOMEPHOCTH

YMeHue UCHojib30BaTh 3HAHUS O (U3MYECKUX SBICHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHust O€30MacHOCTH  IpH
oOpamieHud ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAaMH, COXpPAHEHHs 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTMYECKOro IOBEJICHUS B OKpYXKalolleld cpeze; MOHUMaHHE
HEOOXOIMMOCTH TPUMEHEHUS JOCTIKECHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

OnelT moMcKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHpOpMaLUU
(GU3MYEeCKOro CoAep)KaHusl C MCIOJIb30BaHHMEM HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTUI; YMEHHUE OLEHUBATh JIOCTOBEPHOCTH
HNOJYy4eHHOM MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IPHU
BBINOJIHEHUM YYEOHBIX 3a/JaHUl HAy4HO-IIOMYJISPHYIO JUTEpaTypy
($U3NYECKOT0 COJEp)KaHUs, CIIPAaBOYHbIE MaTepuaibl, PECYpPChl CETU
WutepHer; BiageHue O0a30BbIMM  HaBbIKAMU  IpeoOpa3oBaHUS
uHpopManMi ©3 OJHOM 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB
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INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 MEXAHUWYECKMUE SABJIEHU S
11 Mexannueckoe JaBmWKeHHe. MarepuanbHas —Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD TBUYKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBIXKeHHE. CpenHss ckopocTh. Dopmyia s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE MPAMOJHMHEHHOE ABM)KEHHE. 3aBHCHMOCTh KOOPIMHATHI TEa OT
BPEMEHHU B CJIy4ae PAaBHOMEPHOTO MPSIMOJIIMHEHHOTO IBUKCHUSI:
13 (1) =x,+vt
['padyiky 3aBUCUMOCTH OT BPEMEHH IS MPOCKIUH CKOPOCTH, IPOCKIIUU
nepeMEeIeHHsI, IyTH, KOOPAMHATHI MPU PABHOMEPHOM MPSMOJIHMHEHHOM
JIBYOKCHUH
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B Cllydac pPaBHOYCKOPEHHOI'O
IPSIMOJIMHEHHOTO IBUKECHUS:
;
S =vg # i+ ay = ;
2
dopmyIbl IS TPOEKIIUU TIEPEMEIICHUS, MPOEKIIMA CKOPOCTH M TMPOEKIIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOITHHEHHOM JBHIKCHHH:
2
14 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduku 3aBHCHMOCTH OT BpPEMEHH ISl MPOCKIUU YCKOPEHHUS, MPOCKIUH
CKOPOCTH, TPOEKIMH TMEPEMEIIECHUs,, KOOPAUHATHI TPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUU
CBoboaHoe mazenue. Popmysibl, OMKCHIBAIOIINE CBOOOIHOE MaACHHUE Tea I10
15 BEPTUKAIM (IBUKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,
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NPOEKIUM CKOPOCTH M KOOPAMHATBI HpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JIBWJKEHHUsI Tejla 10 OKpyxkHocTtu. HampaBnenue
CKOpOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 pauyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMyiia Uil BBIYUCICHUS] YCKOPEHUS:
2
a. — v
=R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
V= 1
T
Macca. IInotHocTh BemectBa. @opmyiia i BBIYUCICHUS IIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHarnpaBIeHHOCTh BEKTOPA YCKOPEHHUs TeJla U BEKTOPa CHIIBI, IEUCTBYIOIIEN HA
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
111 Fy 4 =-Fp
1.12 TpeHne nokos U TpeHHUe cKoabxkeHus. Dopmyna 17 BBIYUCICHUS MOYJIS CUIIBI
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TPCHUSA CKOJILXKCHUA:

FTP=M'N

Hedopmaruss tenma. Ynpyrue u Heynpyrue aepopmanuu. 3aKoH yIpyroi
nedopmaruu (3akon ['yka):

113 F=k-Al

BCCMI/IpHoe TArOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

my - 1M,
F=G-—1_2
R
1.14 Cuiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
®opmyna a7l BEIYUCICHUS CUJIBI TSHKECTH BOIM3H MoBepXHOCTH 3emun: F = mg.
JBmxenue manet Bokpyr Comnnina. [lepas kocMuueckasi CKOpOCTb.

HeBecomocTts u MEeperpy3Kku

Hmnynec Tena — BeKTOpHas pu3ndeckasi BelInYnHa.

1.15 p=mo

HNmnynbe cucremsl Ten. U3MeHnenne umnynbsca. MMIynbse cuibl
3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTOM CUCTEMBI TE:
1.16 P=nyU +in, Uy =const

PeakTtuBHOE ABMKEHUE

Mexannueckas pa60Ta. qDopMyna JJIsI BBIYHMCIICHUA pa6OTBI CHIJIBI:

A=Fsooso
Mexanunueckas MOITHOCTE:
1.17
A
N==
I
118 Kunernueckas u noreHuuanbHas sHeprus. Dopmyna assi BBIYUCICHUS

KMHETUYECKON SHEPIUU:
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HE_)E
Ep=—r

TeopeMa o kuHeTHUecKOU d3Heprun. Popmyra i BHIYUCICHHUS TOTCHIMAIBHON

OHCPIrum T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E »

1.19 3aKOH COXpaHEHHs] MEXaHNYECKOU sHeprun. Popmyiia s 3aKOHA COXPAHEHUs
MEXaHMYECKOI SHEepruu B OTCyTCTBUE CcuIl TpeHwus: E = const.
[IpeBpaienne MexaHU4eCKOW FHEPTUU NPU HATMYUH CUJIbI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.

Poruar. Moment cuiibl: M - FI.
VYciioBue paBHOBECHS pbluara:
M +M, +..=0
1.20
[TonsrkubIi 1 HeMoABWKHBIN O0510ku. KITJI mpocThix MeXaHU3MOB,
n= Anonesaas
14'3&'.[‘1:&"15{
[laBiienue TBEpIOTO TENIA.
®opmyna 11 BBIYMCIICHUS JABJICHUS TBEPAOIO Tea:
F
P= G
191 JlaBnenue raza. ATMocgepHoe AaBIeHHE.
' ['unpocraTyeckoe 1aBieHUEe BHYTPH KUAKOCTH.
®opmyna 17151 BBIYUCICHUS TaBJICHUS BHYTPU KUIKOCTH:
P=pgh+Pn,
1.22 3axoH [lackans. I'mapaBauueckuii npecc
1.23 3akoH Apxumena. QPopMyna Ajig ONPEETICHUS BBITAJKUBAIOLIEH CHUIIBI,
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1.24

1.25

JICUCTBYIOILEH HA TEJO, MOTPYKEHHOE B )KUIKOCTh WM Ta3:
F Apx. — pev

Ycnopue maBanus Tena. [lnaBanue CYAOB 1 BO3AYXOIIABAHUC

MexaHndeckue KoyieOaHMs. AMHJ'II/ITy,Z[a, nepuoa "W 4YacToTa KoJIeOaHMA.

dopmyra, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Maremaruueckuii ¥ NpPYKUHHBIM MasATHUKU. [IpeBpaiieHue sHepruu Impu

KoJIe0aTeIbHOM JABUXXCHHUN

1.26

3aTyxaI0mI/Ie KoJIe0aHHUsL. BLIHY)I(IIGHHBIG kosebanms. Pe3onanc

1.27

1.28

MexaHuuecKHUe BOJIHBL. HpOI[OJ'ILHLIe " IOIICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

Ilpaxmuuyeckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXHUHBL, KOd(PPUIIEHTa TPEHHUS CKOIBbXKEHHUS; paOOThl CHJIBI TPEHUS, CHIIBI
YOPYTOCTH; CPEAHEH CKOPOCTH IBMIKEHHs OpycKa MO HAKJIOHHOM TIIOCKOCTH;
YCKOpeHUsi Opycka Mpu JBMKEHUH IO HAKIOHHOW TIUIOCKOCTH; YacTOThI M
nepuosa KoJeOaHW MaTeMaTHUYeCcKOoro MAasTHHKA, dYacTOThl M TepHoja
KoJie0aHu TMPY>KMHHOTO MasTHUKA; MOMEHTA CHJIBI, IEHCTBYIOIErO HA phIYar;
paboThl CWJIBI YOPYTOCTH MPU TOABEME Tpy3a C IMOMOIIBIO HEMOABUKHOTO
0J10Ka; pabOThI CUJIBI YIIPYTOCTH MPU MOABEME TPy3a C MTOMOIIBIO TOIBHKHOTO
Onoxa.

HccnenoBanne 3aBUCUMOCTH apXHMMEIOBOW CHJIIBI OT 00BEMa MOTPYKEHHOM
YacTH Tella U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHUJIIbI
OT MacChl TeJa; CUJIBl TPEHUS CKOJIBKEHUS OT CHJIBI HOPMaJIbHOTO JABJICHUS U OT
poJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOLIEH B MPYKUHE, OT CTEIEHU
nedopmaruu IpYKUHBI, YCKOPEHHUsT OpycKa OT yrila HakJIOHAa HANpaBIISIONICH;
nepuoa (4acToThl) KOJIeOaHUI HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEpUOAA
KOoJIeOaHWi MPYKUHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTH TPYKUHBL,

HCCJIICAOBAHUC HC3aBUCHUMOCTU IICPUOaA KOJICOAHUH HUTSHOTO MasTHUKA OT
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macchl rpy3a. [IpoBepka yclioBusl paBHOBECHS phlyara

Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBWXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KHUBOW M HEKUBOU IPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TEXHUKE, IPUIHWBBI W OTIHUBBI, JABHXCHHUC IIJIAHCT ConHeuHon CUCTEMBI,

130 PEaKTHBHOE IBMKCHUE KUBBIX OPTraHU3MOB, PhIYard B TEJI€ YEIOBEKa, BIUSHHUE
aTMOC(EpHOro JaBJIE€HUS Ha JKUBOM OpraHus3M, IUIaBaHHE pbIO, BOCIPHUATHE
3BYKOB JKHBOTHBIMH, 3€MJIETPSCEHHUE, CEICMUYECKHE BOJHBI, IlyHAMH, 3XO
Texnuueckue ycmpoucmea: CHUUIOMETP, NATYUKU TOJOXKEHUS, PACCTOSHUS U
YCKOPEHHUs, IUHAMOMETp, HOJIIMIIHUKY, PAKETbl, pblyar, IOABWXHBIA U

131 HETIOABIDKHBIA OJIOKH, HAKJIOHHAs IUIOCKOCTh, MPOCTHIE MEXAaHU3MBI B OBITY,

' cooOuiarmuecs: cocyipl, YCTPOMCTBO BOJOIPOBOJAA, T'MIpPABIMUYECKUIl mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIIbTPa3BYKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIC ~ TIOJIO)KEHUSI  MOJICKYJIIPHO-KMHETUYECKOH  TEOPUH  CTPOCHHUS

2.1 BeiecTBa. Mojienu TBEPIOTO, JKUAKOTO M Ia3000pa3HOr0 COCTOSIHUN BEILECTBA.
Kpucrammmueckue n amopgHbIe Tena

29 JBmwkenne dvactur BemecTBa. CBsA3b CKOPOCTHM JIBMIKCHUS YaCcTUI[ C

' Temneparypoil. bpoyHoBckoe nBuxenue, mudpdys3us

2.3 CMaunBaHue U KallWJUISIPHBIE SIBICHUS

2.4 TemoBoe paclIupeHNe U CxKaTHE

2.5 TennoBoe paBHOBECHE

26 Buytpennsiss sHeprus. Pabora u Temyonepenaya Kak CHocoObl W3MEHEHMs

' BHYTPEHHEHN HEPTrUun

2.7 Bupp! Tennonepenauun: TeMI0NPOBOIHOCT, KOHBEKLUS, U3TyUCHHE
HarpeBanne wu oxnaxzaenue ten. KomumdecTBo  TemnoTel.  YjaenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs PHEPTUM B TEIUIOBBIX MpoIleccaXx. YpPaBHEHHE TEIUIOBOTO
Oananca:

2.9

O +0, +..=0
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Ucnapenne u koHueHcaiusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIEcce

WCIIApEHUsI W  KOHJAeHcauuu. KumneHue KUAKOCTH. YAenbHas TEIoTa

240 napoo6OpazoBanus: L = Q/m
2.11 BnaxxnocTs Bo3yxa
[InaBnenue wu Kpucrasmsanus. I3MeHeHWe BHYTpEHHEH DJOHEPIUM IIpH
IJIABJICHUU U KPUCTAUIM3AIUU. Y 1eJIbHASI TEIUIOTA IUIABJICHHUS:
212 5 0
_}H
BHyTpeHHss SHEprus cCropaHus TOILUIMBA. Y IeJbHAs TEIJI0Ta CTOPAHUSI TOILIUBA:
2.13 g=Q/m
2.14 [Mpunnmns! pabdoTs! TeroBbix apuratenei. KI1/ teruioBoro apuraTens
Ipakxmuueckue pabomul
N3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (UKCUPOBAHHOM
Macchbl, B KOTOPYIO OIIyIIEH HarpeTbli LWIMHAP; KOJWYECTBA TEIJIOTHI,
2.15 OTJIaHHOTO HAarpeThiM LMIUHAPOM, MOCJIE OIYCKaHUs €ro B BOJY KOMHATHOMN
TEMIIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/1yXa; YIENbHOW TEMJIOTHI
iaBieHus Jpga. MccnenoBaHue W3MEHEHHUs TeMIlepaTypbl BOJBI  MPHU
Pa3IMYHBIX YCIIOBHSX; SBJICHHs TEMI0o0OMeHa MpU CMEIIMBAaHUM XOJIOJHOU U
ropsiueil BObl; Mpolecca UCTIapeHust
Qusuueckue A61eHUs 6 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIIpHbIE
2.16 ABJICHUS B IIPUPOJE, KPUCTAIUIBI B NpHUpoae, uinydenue ColiHLa, 3aMep3aHue
BOZI0OEMOB, MOPCKUE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa, MHEsI, CHEeTa
Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPB] UCIIOJIb30BaHUs KPUCTAIIIOB,
217 KUJKOCTHBIM TEpMOMETp, NaTUMK TeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHHS
' JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOUHA, JABUraTelb BHYTPEHHETO
CropaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onektpu3anus Ten. J[Ba BUaa 3JMeKTPUUYECKHUX 3apsI0B
3.2 BzaumopeiicTBue 3apskeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHECHHSI YJICKTPHUIECKOTO 3apsiia
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Onektpuueckoe mone. Hanpspk€HHOCTh  anekTpuueckoro motid.  [lpuHimn

3.4
CYINEPIO3UINU JIEKTPUUECKUX M0JIEH (HAa KAUECTBEHHOM YPOBHE)
35 Hocurenu »snextpuueckux 3apsfaoB. JlelicTBHE 3JIEKTPUUECKOTO IOJIS Ha
3JeKTpUYECcKUe 3apsabl. [I[pOBOJHUKH U TUANEKTPUKH
[TocTossHHBIN AIeKTpUYECKU TOK. JlecTBUs 3nekTprudeckoro Toka. Cuia Toka.
Hanpsxenue.
3.6 I=qg/t,U=A/q
DNEKTPUUECKOE COIIPOTUBIIEHUE. Y AEIbHOE IJIEKTPUUECKOE COIIPOTUBIICHHE:
3.7 R=pl/S
38 3akon Oma s yyactka snekrpuueckoi renu: | = U/R
[locnenoBarenbHOE COEIMHEHNE TIPOBOIHUKOB:
I =1I,; U=U+U,; R=R +R,
1 1 1 2
3.9 [TapannenbHoe coeAMHEHNE TPOBOAHUKOB PABHOTO CONIPOTUBIICHMUS:
U=U;I=I+I;R=2.
- - 2
CMeliaHHbIE COEUHEHUS IPOBOIHUKOB
PaGora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 O=I"R-t
3.1 OneiT Opcrena. MarHuTHOe IOJie NPSIMOTO IMPOBOJHHMKA € TOKOM. JIMHMM
MarHUTHOW MHIYKIIUH
313 MarnutHoe T1OJ€ TMOCTOSHHOTO MarHuta. B3auMopieilcTBUEe MOCTOSHHBIX
MarHuTOB
3.14 JleficTBHe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHue 35ekTpoMarauTHor nHAyKIuu. [Ipasuio Jlenna
3.16 IIpakxmuueckue pabomoi
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W3mepeHne  3IEKTPUYECKOTO  COMPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; PaOOTHI AIMEKTPHUUECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKAa, BO3HUKAIOIIETO B IPOBOJHUKE
(pe3ucTOopHI, JIAMITOYKa), OT HAMPSKCHHS HAa KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTH
COIMPOTHUBIICHUS OT JUIMHBI MPOBOJHUKA, TUIOIIAIN €0 MONEPEYHOro CEYSHUs U
YJIEIBHOTO COTPOTUBIICHUS.

[TpoBepka mpaBuia i AJIEKTPUUYECKOTO HANPSDKEHUS MPU MOCIEI0BATEIEHOM
COCIMHEHUW TPOBOJAHHUKOB;, MpPaBHJIA ISl CHJIBI DJICKTPUYECKOTO TOKAa MPH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 nNpupode: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AJIEKTPUIECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE T0JIe 3eMITH, Jpeiid MOIOCOB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJle, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTar,
CUETUYMK  DIIEKTPHYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,

3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AJICKTPUICCKHE
NPEIOXPAHUTEH, DJIEKTPOMArHUT, OSJIEKTPOABUTATENb ITOCTOSIHHOTO TOKAa,
reHepaTop MOCTOSTHHOTO TOKA

3.19 DneKkTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpoMarHUTHBIX BOJH

3.20 JlyaeBas mojienb cBeta. [IpssMoTHHEIHOE pacipOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cera. [lockoe 3epkaio

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA

3.23 Hucniepcus cera

3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia

' munsel: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npruOopsl
IIpaxmuyeckue pabomol
###HPar#t#l13mepeHne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHUs cOOMparomiei JINH3bI (TI0 CBOWCTBY PaBEHCTBA pPa3MEpPOB MpeIMeTa U
U300pakeHHsl, KOrjla MpeaMeT PacHojoXeH B JBOWHOM (oKyce), MmokazaTess

3.26 MPEIOMIIEHUS CTEeKIA.

H#HH#Par### lccnenoBanue CBOMCTBa M300pakeHUs, MOJYYEHHOTO C MOMOIIBIO
coOuparomield JHMH3bI, W3MEHEHUs (OKYCHOTO PACCTOSIHMUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIJla MPEJIOMJIEHHMS CBETOBOIO Jyya OT YIJla MAajeHUs Ha

TpaHUILEC «BO3AYX — CTCKIIO»
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Qusuueckue saenenusi 6 npupoode. 3arMmenHuss ComHua u JlyHel, 1BeTta Teu,

321 ONTUYECKHE sBJICHUS B arMocepe (1BeT Heba, pedpakius, pagyra, MEPax)
398 Texnuueckue ycmpoiicmeéa: OYKU, TIEPUCKOIN, (oToanmapaTr, ONTUYECKHUE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
i1 PangnoaktuBHOCTh. Anb(da-, Geta-, ramma-uznydyenus. Peakuuu anbda-u Oera-
' pacnaza
4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-uactui. [lnanerapuas Moens aToma
4.3 CocraB aTroMHOTO sigpa. M30TOMb!
4.4 [leprox nonypacmnaaa aTOMHBIX siJiep
4.5 SnepHble peakMy. 3aKOHbI COXPAHEHUs 3apsI0BOI0 U MaCCOBOT'O YUCEI
Qusuueckue s6NeHUsT 6 Npupoode. €CTECTBEHHBIN pPaJANOAKTUBHBIN (OH,
4.6 KOCMHYECKHE JIy4d, DPAJUOAKTHBHOE W3JIydeHUE MPUPOAHBIX MHHEPAJIOB,
JICICTBHE PAJIMOAKTUBHBIX M3JIy4CHUI HAa OPraHnu3M YellOBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOII, UHIUBHIyaIbHBIA JT03UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAA SHEPTCTUKA
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» Gusuka: 7-i knacc: 6a30BbIM YpOBEHb: yUeOHUK; 3-€ u3/laHue, nepepadboTaHHOe
[leppikun .M., UBanoB A.M. AknmonepHoe odmectBo «M3aarensctBo «lIpocBemenne»
» ®dusuka: 8- kacc: 6a30BbIA YPOBEHB: YUCOHUK; 3-¢ U3aHUE, TepepadOTaHHOE
[epoimkun .M., IBanos A.U. AximonepHoe obmiectBo «M3narensctBo «IIpocBemnienne»
» ®uzuka: 9-i knacc: 6a30BbId ypOBEHB: YUEOHUK; 3-€ U3aHKe, IepepadoTaHHOE
[leppimikua MU.M., I'ytauk E.M., iBanoB A.W. u n1p. AkirioHepHoe 00111eCTBO

«I/I?)I[aTCJII)CTBO «HpOCBGIHGHI/IC»
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