OI'bOY «llIkona-uatepHat Ne 89y

PACCMOTPEHO u OJOGPEHO

Ha 3acenanur MO yuuteneit
OCHOBHOM IIIKOJIBI
PykoBoauTens

/O.H. Aizsaryinosal/
NnOONUCH
[TIporokon Ne ot

2023r.

COI''TACOBAHO

3amectuTenb gupekropa no YBP

/T.B.MatBeeBa/
nOONUCD
IIPOTOKOJI MeToanyeckoro
coera Ne ot 2023 r

YTBEPXJIAIO

HupekTop

OI'bOY «llIkoma-untepHat Ne 89
/T".H. bopucosa/

nOONUCh

IIpukas

No oT 2023r.

MPOTOKOI neacoBera Ne
oT 2023r.

PABOYASA ITPOI'PAMMA
JUTs1 O0Y4aroIMXCs ¢ HapYLIEHUSIMUA ONIOPHO-/IBUTATENIbHOTO anmnapara,
11 00Yy4aroIIMXCs C HAapYLIEHUSIMH OIIOPHO-/IBUTATENILHOTO alllapara u 3aJepKKON

IICUXHUYCCKOI'O PA3BUTHA

HanMeHnoBaHue npeaMeTHOM 00J1acT: ecTeCTBEHHO-HAYYHbIE MPeAMeThI
HaumenoBanue npeamera: ¢puznka

YpoBeHb 00pa3oBaHus: OCHOBHOe 0011lee 00pa3oBaHue

Kiaccer: 7-10
Yuurens:

CanuxoBa Jjib3a AJIMHASIHOBHA — BbICUIEE, BhICIIAsA KBATU(PUKALIMOHHAS KaTErOpUs

2023 — 2024 y4eOHbIii roa




IHosicHUTEILHAA 3aMHCKA

Pabouass mporpamma mo anrebpe  pa3paboTaHa Ha OCHOBE CICAYIOIIUX HOPMATHBHBIX
JIOKYMEHTOB:
Deoepanvrnozo yposua:

- (erepasIbHBIN TOCYNapCTBEHHBIA 00pa30BaTEIbHBIN CTAaHAAPT OCHOBHOTO 001ero 00pazoBaHus
(mpuka3 Munucrepcta oOpasoBanus 1 Hayku PO ot 17.12.2010 Ne 1897);

- TpUMepHas OCHOBHAas oOpa3oBareibHash MpPOrpaMMa OCHOBHOTO o00Imiero o0Opa3oBaHUs
(omobpeHa pemeHreM GeaepaTbHOro Y4eOHO-METOAMYECKOT0 00BEIMHEHNS 110 0011IeMy 00pa30BaHHMIO,
npotokou ot 08.04.2015 Ne 1/15).

ILlIxonvnozo ypoeusa:

- aJanTUpOBaHHas OCHOBHAs oOpa3oBaTeNbHas MPOTrpaMMa OCHOBHOTO OOIIEro oOpa3oBaHUS
00y4aroIuXCcsl ¢ HapYUICHUSIMH OIOPHO-/IBUTATEIILHOTO aIlapara;

- monoxenue o padounx nporpammax OI'BOY «Illkona-untepHat Ne 8§9%.
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[Tpumepnass pabouass mnporpamma (manee Ilporpamma) mo ydyeOHOMY
npeamery «®@usnka» paspadorana Ha ocHoBe DPI'OC OOO, IlpumepnHoii
IPOrpaMMbl BOCITUTAHHSI, C YIETOM pachpeeNEHHBIX MO KiaccaM IMPOBEPSIEMbIX
TpeOoBaHMI K pe3yibTaTam ocBoeHHs OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl
OCHOBHOTI'0 00111er0 00pa30BaHUsl.

IlosicHuTEIbLHAA 3aNMUCKA

OO0was xapakrepucTuKa y4eOHoro npeamera « Dusuka»

Kypc ¢usuku — cuctemooOpasyronuii sl €CTeCTBEHHO-HAYYHbBIX yUeOHBIX
MIPEIMETOB, MOCKOJIBbKY (DU3MUECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH,
M3ydyaeMbIX XHMHEH, OWoJIoTHel, acTpoHOMHUEeW U (u3MYecKor reorpadueii.
@u3znka — 3TO MNPEAMET, KOTOPbIA HE TOJBKO BHOCUT OCHOBHOUM BKJaJ B
€CTECTBEHHO-HAYYHYI0 KapTUHY MHUpPA, HO M TNPEIOCTaBIseT Hambojee SCHBIC
oOpa3ipl NMPUMEHEHHs] HAyYHOTO METOAa MO3HAHUSA, T. €. CHoco0a MOIydYeHHs
JIOCTOBEPHBIX 3HaHUM 0 Mupe. Hakonel, ¢puznka — 3To mpeaMeT, KOTOPBIA Haps Ly ¢
JPYTUMHU €CTECTBEHHO-HAYYHBIMHM TpPEAMETAMHU JIOJDKEH JaTh OOy4YarolIMMCs
NpeACTaBICHUEe OO0 YBJIEKATEIbHOCTH HAYYHOI'O MCCIEIOBAaHUA M PATOCTH
CaMOCTOATENBHOTO OTKPBITUS HOBOT'O 3HAHUSI.

Onna W3 raaBHBIX 3a/ad (pu3nyeckoro oOpa3oBaHUS B CTPYKTYpE OOIIEro
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAyYHOW TPAaMOTHOCTU U
UHTEpeca K HayKe y OCHOBHOM MacChl OOYYalOIMXCSl, KOTOPbIE B JAaJIbHEUIEM
OyIoyT 3aHsATBI B CaMbIX pa3HO-00pa3HbIX cdepax nesrenbHocTH. HO HE MeHee
BAKHOW 3a7ayeil SBISETCS BBISIBICHHE M MOJTNOTOBKA TAJIAHTIIMBBIX MOJIOJBIX
JOJeN NI TPOJOJDKEHHS 00pa3oBaHUS M JalibHEHIIeld mpodeccuoHaIbHOMI
JESTEIbBHOCTH B O0OJACTH €CTECTBEHHO-HAyUYHBIX MCCIEIOBAHUNA U  CO3JaHUU
HOBBIX TexHoJoruil. CoriacHo NPHUHITOMY B MEXIYHapOJAHOM COOOLIECTBE
ornpenaeneHuto, «EcrecTBeHHO-HayuHasi IPaMOTHOCTh — 3TO CIIOCOOHOCTh YEJIOBEKa
3aHUMAaTh AKTHUBHYIO TPAXKJIAHCKYIO TO3UIHUIO 10 OOIIECTBEHHO 3HAYUMBIM
BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHbIMH HAayKaMH, W €ro TrOTOBHOCTb
MHTEPECOBAThCSl €CTECTBEHHO-HAYYHBIMH HAesMU. HaydyHO rpaMOTHBIN 4YeoBEK
CTPEMHTCSl y4acTBOBaTb B apryMEHTUPOBAHHOM OOCYXIEHHH MpoOseM,
OTHOCSIIUXCSI K €CTECTBEHHBIM HayKaM M TEXHOJOTHUSIM, 4TO TpeOyeT OT HEro
CJIEIyIOLIUX KOMIIETEHTHOCTEH:

HAy4YHO OOBSICHATH SIBJICHUS, OLEHUBATh M I[OHUMATh OCOOEHHOCTH
HAay4YHOT'O UCCJIEOBAHUS,

WHTEPIIPETUPOBATh JTAHHBIE U HCMOJb30BaTh HAYyYHbIC J10KA3aTEJIbCTBA IS
MOJTY4YEHHUSI BEIBOJOB.

N3yuenne ¢u3nku cocOOHO BHECTHU DPEIIAIONIMKA BKJIaa B (OPMHpPOBAHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYarOIIUXCSl.

Hean ndyyenust yueOHoro npeamera « Dusuka»
[lenu wu3ydyeHuss (PU3NKK HA YPOBHE OCHOBHOTO OOIIEro 00pa3zoBaHMs
onpeneneHsl B KoHuenuuu npenonasanus yuyeOHoro npeamera «dusmukay B



oOpa3oBaTenpHBIX Opranu3zanuax Poccuiickoit ®enepanuu, peanu3yoomux
OCHOBHBIE  00II€00pa30BaTENbHBIE MPOrPAMMBbI, YTBEPKIEHHOW pelIeHHEM
Kosuternun MunucrepcTBa npocsenieHust Poccuiickoit deaepaiiuu, MpoOTOKON OT
3 nexabps 2019 r. Ne [TK-48H.

Henu nzydyeHus: Gpu3nku:

npuoOpeTeHne HHTepeca W CTPEMIICHHS OOYyYalolUXcsi K HaydHOMY
W3YYEHUIO TPHUPOABI, pa3BUTUE HMX HMHTEIUIEKTyaldbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJIe MO3HaHUs U (HOPMUPOBAHHE
MCCJIEI0OBATENECKOTO OTHOIIEHUS K OKPYXKAIOIUM SIBJICHUSM;

dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHHUs] OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTaJIbHBIX 3aKOHOB (PU3UKHU;

dbopMHpoBaHUE TPEACTABICHUNH O PO (PUUKHU IS Pa3BUTUA JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUK;

pa3BUTHE  TMPEACTaBICHUHM O  BO3MOXKHBIX  cdepax  Oyayuen
npodeCCUOHAIBHOW  JAESATENbHOCTU, CBSI3aHHOW C (U3MKOW, MOATOTOBKA K
JanbHeieMy oOy4eHHUIO B 3TOM HAlpPaBIICHUU.

JlocTuxeHnrue 3TUX I1ieJie Ha YPOBHE OCHOBHOTO o0OIEero o0pa3oBaHUS
o0ecreuynBaeTcs PeIeHUEM CIIEIYONINX 3a/1a4:

npuoOpeTeHrue 3HAaHUM O  JUCKPETHOM  CTPOCHHHM  BEUIECTBA, O
MEXaHUYECKHUX, TETUIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

npuoOpeTeHNEe YMEHUM OINUCHIBaTh U OOBACHATH (DU3MUECKUE SIBICHUS C
MCIIOJIb30BaHUEM MMOJTYUYECHHBIX 3HAHU;

OCBOCHHME METOJOB DEIICHHMS NPOCTEHIIMX Ppacy€THBIX 3a1ad ¢
UCIIOJIb30BAaHUEM  (PU3MYECKHX  MOJeNeil,  TBOpPUECKMX H  IPAKTUKO-
OpUEHTUPOBAHHBIX 3a/a4Y;

pa3BUTHE YMEHUHN HaOJI0/IaTh MPUPOIHBIC SIBJICHUS U BBIMOIHSATH OIBITHI,
JabopaTopHble pabOThl U SKCIMEPUMEHTANbHBIE UCCIEAOBAHUS C UCIIOIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOE€HHME TPHUEMOB PabOThl ¢ MH(OpManuend (PU3MUECKOro CcojepKaHus,
BKJIIOYasi MHGOPMAIMI0 O COBPEMEHHBIX JOCTHXKEHMSIX (U3UKHU; aHaIu3 u
KPUTUYECKOE OLIEHUBaHUE MH(POPMALINH;

3HAKOMCTBO €O chepaMu IPpodheCCHOHAIBHOU JIEATCIbHOCTH, CBSI3aHHBIMH C
bU3NKON, U COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAaHHBIMH Ha JOCTIKCHUSIX
(bU3MYEeCKO HAYKH.

Ha ocHoBe m3yueHuss marepuana Kypca (U3NKU MPOJOIKATh Pa3BUBATH y
yuamuxcsi ¢ HOJIA wmbIciuTenbHBIE OIEpalui, NpU HW3YYeHUU (HU3MIECKUX
3aKOHOB, TEOpUM; OOpa3HOro, JOTMYECKOrO MBILIUICHUS, NMpPU PEUICHUH 3a]1ay;
pa3lIiMuHble BUJbI MaMSATHU W BHUMAaHUSA, IPU U3yYEHUU HAYYHOU JEATEIbHOCTU
Y4eHbIX; (OpMHUpOBATH HAYYHYIO peyb, C MpPUMEHEHUEM (U3UUYECKOU
TEPMUHOJIOTMM Ha BCEX JdTanmaXx oOOy4YeHUs M OCYIIECTBIATh KOPPEKLHUIO
JIBUTATEIIbHBIX HAPYIICHUH TMpHU BBIMOJHEHUM TPAKTUYECKUX 3aJaHUN WU
Ja00paTopHBIX paboT. MakcuManabHO CBSI3BIBaTH NPUOOpETaeMble 3HAHUS C
MPaKTUYECKON NEeATETbHOCTHIO M MOBCEAHEBHOM U3HBIO yYalllUXCS, Pa3BUBATH
y4eOHYI0 MOTHBALIUIO K TTO3HABATENILHOM IESITEIbHOCTH.



IpuHIMIIBI M MOAXO0AbI K Peaju3auMy IPUMEPHOIl aJaNTHPOBAHHOM
NPOrpaMMmblI

Hunamuynocme  6ocnpusmus — yuebHozo mamepuana. llpeamonaraet
UCIIOJIb30BAaHUE 3aJlaHUl O CTENeHW HapacTaromeid TpyaHoctu. Cremyer
noa0upaTh 3aJaHus, NPU BBINOJHEHUU KOTOPBIX HCIONB3YIOTCS JEUCTBUS
Pa3IMYHBIX aHAIU3ATOPOB: CIYXOBOTO, 3PUTEILHOT0, KHHECTETUYECKOTO.

Ipunyun npooykmuenoti obpabomxu un@opmayuu. B 1ensx ydiiero
YCBOEGHUS TIpeiMeTa, paboyasi mporpaMmma COCTaBIISIETCSI TAaKUM 00pa3oM, YTOOBI
UMETh BO3MOXXHOCTh YBEIWYHUTh KOJMYECTBO YACOB MO BCEM TE€MaM, MCKIIIOUUTH
HeoOs3aTeIbHbIE TEMBI, COKPATUB O0BEM TEOPETUUYECKOTO0 MaTepHalia, COXPaHUB
IIpU 3TOM KaK MUHHUMYM 0a30BbIi YpOBEHb MOJATOTOBKM OOydYaIOIMIUXCS. Y IEIUThH
OoJplIee BHUMAHHE HArJIAIHO-OMIUPUYECKONW NESITEIIbHOCTU. TeopHus MOXKEeT
u3yyaTbCsi 0€3 BBIBOJA CIOXKHBIX (opMysd. 3agaud, TpeOyoIIHe MNPUMEHEHHUS
CIIOXHBIX MAaTEMaTUYECKUX BBIUHMCICHUA W (OpMyJ, pelarTcs B Kiacce ¢
MOMOIIBI0 yuuTessi. B ydeOHBIM mporecc HEOOXOAMMO BKJIIOYATh 3a/IaHUS,
MPENOoJIaraloIiue CaMoCTOATENIbHYI0 00paboTKy MH(OpMaIK 00YUYaIOIIUMUCS C
VCITOJIB30BAaHUEM JO3MPOBAHHON MMOATATHOW oMol rnejarora. [IpensapurensHo
yuutenb o0ydaeT paboTtath ¢ mHpopManuen mo oOpasiy, alropurMmy, BOIpOcam.
OOyuvaromuiics OCYIIECTBISIET MEPEHOC I[OKAa3aHHOIo crocoda 00paboTku
uH(pOpMaIlMU Ha CBOE UHIMBUYaJIbHOE 3a/laHuE.

Hpunyun UHOUBUOYANbHO-OUD D epeHyUpoB8aHH020 nooxooa. [Tpu
pealM3allid  QJalTUPOBAHHON  MporpaMMmbl  HEOOXOAMMO  HCHOJIb30BaTh
nudpepeHIrpPOBaHHBIN MOAXO0A K KaKI0MY 00yYarouieMy COTJIaCHO €ro AuarHosa
u pexkomennauuii [IMIIK. B mnpomecce o0yuyeHus, yuuTenb YUYUTHIBAET TaKHUeE
0COOEHHOCTH O00y4Yaroumerocs, Kak pa3BUTHE JIBUraTeIbHOU cdepbl, HapylleHue
oO1ieit MOTOpUKHU (001asi HAMPSHKEHHOCTh WM BSJIOCTh, HETOYHOCTD JIBUKEHUM,
napajiiyd, TMape3bl, HaJIMYhe HX OCTAaTOYHBIX SBJIEHUI); OCOOEHHOCTH
paboTOCTIOCOOHOCTH (YTOMJIIEMOCT®, HCTOIIAEMOCTb, PacCesTHHOCT,
MPECHIIAEMOCTh, YCUIYUBOCTh, TEMIT pa0OThI; YBEJIIMYEHUE KOJUYECTBA OIIHMOOK K
KOHIy YpOKa WM IPHU OJHOOOpPa3HbIX BUIAX AEATEIbHOCTH). TOHKHE ABMKEHUS
nanblieB HEpPa3BUTHl MpPaKTHUYECKH y Bcex oOyuaromuxcs. [lostomy mnepen
YUHUTEJIEM CTOMT 3a/laya COBEPILICHCTBOBAHMS JBUKEHUN U CEHCOPHOIO Pa3BUTHS
IpU BBIMOJTHEHUU TNPAKTUYECKUX M jJaboparopHbix pador. Ilpu HemoctaTouHOM
Pa3BUTHM YCTHOM PEYM, TYrOyXOCTHM INMpPH NPOBEIECHHUHU TEKYIIEr0 M HTOrOBOTO
KOHTPOJISI HCHOJB3YET METOMbI, OOJeryarouie JOCTUKEHHS MOJIOKHUTEIbHOTO
pe3yabTaTa U He TPaBMUPYIOUIYIO TICUXUKY 00yYaroIuXCsl.

lpunyun momusayuu K yuyenuro. ITOT NIPUHLMUII TOPA3ZYMEBAET, YTO KAXKI0€
yueOHOe 3a/laHHe JO0HKHO OBITh YETKHUM, T.€. 00yUaroIuiics JOHKEH TOUYHO 3HATh,
4YTO HANO CAenarh i MNOJydeHus pe3yJsibrara. Y oO0ydarolerocss B cliydae
3aTpyAHEHUS AOJKHA OBITh BO3MOXKHOCTh BOCIIOJIB30BAaThCS OMOPOM MO 00pasiy,
10 AJITOPUTMY (3a0bLT - TOBTOPIO - BCIIOMHIO - CHEJAI0).

OgHuM W3 MOyTel MNOBBIIEHUS MOTUBALMH M 3((YEKTUBHOCTH y4eOHOU
JESITEIbHOCTH SABJIIETCS BKIIIOUEHHUE YYAIllUXCsl B Y4EOHO-HCCIEAOBATEIbCKYIO U
NPOEKTHYIO IEATEIbHOCTh, KOTOPAasi UMEET CIAEAYIONNe OCOOCHHOCTH:



® 1IEJIH ¥ 33J]a4M STUX BUJOB JACATEIHHOCTU YUAIUXCS OTPEICTISIOTCS
KaK WX JIMYHOCTHBIMH MOTHBAMH, TaK W COIMATBHBIMH. JTO O3HAYAET, YTO
Takas JIeATeIbHOCTh JOJDKHA OBITh HAIlpaBJICHa HE TOJHKO Ha IMOBBIMICHUE
KOMIIETCHTHOCTH TIOJPOCTKOB B TMPEAMETHOW 00JacTh OMpeeIeHHBIX
y4eOHBIX TUCIUIUINH, HE TOJBKO HA Pa3BUTHE MX CIIOCOOHOCTEH, HO M Ha
CO3/IaHME TIPOAYKTA, UMEIOIIETO 3HAYUMOCTb IS IPYTHX;

e yueOHO-HCCIICIOBATEIbCKAS W TPOCKTHAS JEATCILHOCTh JODKHA
OBITH OPTaHW30BaHA TAKUM O0Pa30M, YTOOBI yUAIIHECs] CMOTIIN PEaTM30BaTh
CBOM TMOTPEOHOCTH B OOIIEHWH C OJHOKIACCHUKAMH, YUUTEISIMUA U T. .
Ctpossi pa3nmuyHOTO poja OTHONICHHWS B XOJAC IIeJICHANPaBICHHOM,
MIOUCKOBOH, TBOPYECKOHM U TMPOIYKTUBHOW JACSITEILHOCTH, Y4YaIUECs
OBJIAJICBAIOT HOPMaMH B3aUMOOTHOIICHUI C Pa3HBIMU JIIOJIbMH, YMEHHUSIMU
NEPEXOAUTh OT OJIHOTO BUJA OOIIEHUS K APYroMy, MpUOOpPETAIOT HABBIKU
WHIUBUYaIbHOM  CaMOCTOSITEIbBHOM  paboOThl M COTPYJIHHUYECTBA B
KOJUIEKTHBE;

e opraHu3anusl Y4eOHO-HCCIEAOBATEIIBCKUX M TPOEKTHBIX pabdoT
00yUarommxcs o0OecrieunBaeT coueTaHue pa3IMUHbBIX BUJIOB
MMO3HABATEIILHON JESITEIIbHOCTH. B 3THX BHIax MeATeILHOCTH MOTYT OBITH
BOCTpeOOBaHbl  MPAKTHUYECKH  JIOObIE  CIHOCOOHOCTH  TMOJPOCTKOB,
peann30BaHbl JUIHBIC TPUCTPACTHS K TOMY WJIM HHOMY BHUIY JESITCIHHOCTH.

XapakrepucTHKa 0c00bIX 00pa30BaTe/IbHBIX NOTPEOHOCTEH

® HENpPEepbIBHOCTh KOPPEKIMOHHO-PA3BUBAIOLLETO nporiecca,
peann3yemMoro Kak 4yepes cojep:kaHue o0pa3oBaTeNbHbIX 00JacTel, TaK U B
MpolLIeCcCe MHIMBUTyIbHOW PabOTHI;

® BBEJCHHE B COJEp)KaHUE OOYyUYEeHMsI CHEIHAJIbHBIX pa3/eoB, He
npucyrtcTByromux B IIporpaMmMe  HOpMaibHO Pa3BUBAOIIAMCS
CBEpPCTHUKAM,;

® JCIOJIb30BAaHUE CIHEUUAJIbHBIX METOAOB, IPUEMOB U CPEJACTB
oOydyeHuss (B TOM 4YHUCJIE CHEHUAIU3UPOBAHHBIX  KOMIIBIOTEPHBIX
TEXHOJIOTHIA ), 00€CTIEYNBAIOIINX PeATU3aIII0 00yUEHUS;

® UHAMBUIyaTu3aius o0yueHus TpeOyeTcsi B OOJbIIeH CTENeH!, YeM
JUI1 HOPMaTUBHO Pa3BUBAIOIIETOCS 00yYaromIerocs;

e HEOOXOAMMO HCIIOJNB30BAaHUE OIMOp C JeTanu3anueid B (opme
QITOPUTMOB JJII KOHKPETU3AIMK JCUCTBUI MPU CaMOCTOSITENIbHON padoTe,
oOecrieueHne 0co00i MPOCTPAHCTBEHHOM M BPEMEHHOW OpraHu3aluu
00pa3oBaTeabHOM Cpebl.

e crienuaibHOE O0yuYeHHE «IEepPeHOoCY» CHOPMHUPOBAHHBIX 3HAHUU U
YMEHUU B HOBBIE CUTYallMY B3aUMOJECHUCTBUSA C IEMCTBUTEIBLHOCTBIO;

e crienuaibHas MOMOIIb B Pa3BUTUU BO3MOXKHOCTEH BepOaIbHOU U
HeBepOaIbHOW KOMMYHHKAIIUHN Ha yPOKaxX (PU3UKH.

Mecto yuyeOHoro npeamera «®@usnka» B yueOHOM IJIaHe
B coorBerctBun ¢ ®PI'OC OOO ¢usuka sBrasgercs o00sA3aTEIbHBIM



MpEeIMETOM Ha YPOBHE OCHOBHOTO oOmiero oOpaszoBanwms. [lanHas mporpamma
mpeaycMaTpuBaeT u3ydeHue (U3MKA Ha 0a30BOM ypOBHE B 00BbEME 1O 2 4 B
Henenro B 7, 8,9 u 10 kiaccax.

Conep:xkanue yueOHoro npeamera «Ousuka
KJj1ace

Pa3znen 1. ®u3uka u eé poJib B NO3HAHUHU OKPYKAKOIIEro MUPA

®usuka — Hayka o mpupoge. Ssnenus npupoxsl (MCY). ®usuueckue
ABJICHUS: MEXAHUYECKHUE, TEIUIOBbIC, AJIEKTPUUYECKUE, MArHUTHBIE, CBETOBBIE,
3BYKOBBIE.

duznueckre BeaMUMHBL. M3MmepeHue (usnueckux BenuduH. DPuznyeckue
npubopsl. [lorpentHocts u3mMepenuil. MexayHapoHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAyKd U3y4aloT MPUPO.Y.
EcrecTBeHHO-HAy4HBI METOJ TO3HAHMS: HAOJIIOJACHUE, MMOCTAaHOBKA HAYYHOI'O
BOIIPOCA, BBIIBUKEHUE TUIOTE3, IKCIIEPUMEHT MO MPOBEPKE THIOTE3, OOBSICHEHUE
HaOmogaemMoro siieHus. Onucanue PU3NYeCKUX SBJICHUN ¢ TOMOILIBIO MOJENEH.

Jlemoncmpayuu

1. MexaHnuyeckue, TeIIOBbIE, AIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC
SIBJICHUSI.

2. dusndeckue nNpuOOPsI U MPOIEypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM

U 1IU(POBBIM PUOOPOM.

Jladopamopnvie pabomvt u onvimvi’

OrnpeeneHue 1eHbI JeICHUS KaIbl K3MEPUTEIBLHOTO Mprbopa.
N3mepenne paccTosHUM.

N3mepenue 00bEMa )KUAKOCTH U TBEPOTO Tea.

Ornpenenenue pa3MepoB MaJIbIX TE.

N3Mepenue temmeparypbl Ipy MOMOIIM KUIKOCTHOTO TEPMOMETPA U
JIaTYUKA TEMIIEPATYPHI.

6. [IpoBeaeHrue WCCIEAOBAHUS MO TIPOBEPKE THUIOTE3bI: JIAJIbHOCTH
noyi€Ta mapuKa, MyIEeHHOT0 TOPU30HTAIBLHO, TeM OO0JbIle, YeM OOJbIIEe BHICOTA
MmycKa.

Pasnen 2. [lepBoHayajibHbIEe CBeIeHNsI O CTPOEHHH BellecTBa

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, HX pa3Mepbl. OIbITHI,
JTIOKA3bIBAIONINE NTUCKPETHOE CTPOEHUE BEILIECTBA.

JIBmxenune wyactuil BemiecTBa. CBs3b CKOPOCTH JBMOKEHHUSI YacTHUI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumopeiicTBue uwactwuil
BEIIIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH U TBEPIBIX
(kpucTammyeckux) Tesl. B3auMoCBs3b MEXIy CBOMCTBaMHM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U WX aTOMHO-MOJICKYJISIPHBIM CTpoeHHeM. OcoOeHHOCTH

OrLONE

1 MC — sreMeHTBI COJiep)KaHusl, BKIIOYAIONIHE MEXKITPEAMETHBIE CBSI3H, KOTOPBIE MOJPOOHEE PACKPHITHI B TEMAaTHYECKOM
IUIAHUPOBAHUM.

2 3[[80]) " fajie€ mpuBOAUTCS pacmnpeHHmﬁ TNIEPCUCHDb .Ha60paTOpHI)IX pa60T U1 OIBITOB, U3 KOTOPOI'O YUUTEIIb ACJIACT BI)I60p 1o
CBOCMY YCMOTPECHUIO U C y‘léTOM CITMCKa SKCIICPUMCHTAJIbHBIX 3aﬂaHPII>i, npeajmara€MbiX B paMKax OI's o (1)I/I3I/IKe.



arperaTHbIxX COCTOSIHUI BOJBI.

Jemoncmpayuu

1.  HaGarogenune 6pOyHOBCKOTO JBHKEHUSI.

2. Ha6mronenue nuddysun.

3. HaOmionenme  sBiACHM, OOBACHSAIOMIUXCS TMPUTSHKCHUEM  WJIH

OTTAJIKUBAHUEM YaCTHII BEIIECTBA.
Jlabopamopnwie pabomoul u onvimol

1. OueHka auameTrpa aToOMa METOAOM pSAAOB (C HCHOJIb30BAaHUEM
dboTorpadwuii).

2. OnbITHI 110 HAOMIOACHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OneiTel 1O OOHApYKEHUIO  JEWCTBHS CHJI  MOJIEKYJISIPHOTO
IPUTSKEHUS.

Pa3znen 3. /IBH:keHHe W B3aUMOJIeliCTBHE TeJ

Mexanuueckoe IBUKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUKEHUE.
Ckopoctb. CpenHsisi CKOPOCTh IPU HEPAaBHOMEPHOM JBMKEHMHM. Pacyér mytu u
BPEMEHU JBUKCHMUS.

SBneHue mHepuuu. 3aKOH MHEpUMH. B3anmMopneicTBhe Ten Kak NPUYMHA
U3MEHEHUSI CKOPOCTM JBWXXEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBsI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IMHHULIEC
0o0bEMa BellecTBa.

Cuita KaK XapakTEepUCTHKA B3anMOJEUCTBUA Tell. Cuia ynpyrocTd U 3aKOH
['yka. U3mepenne cuibl ¢ MOMOUIBI0 AUHAMOMETpA. SIBJIEHHWE TATOTEHUS U CHUIIA
Tsokectd. Cuna tsbkectn Ha Apyrux roianetax (MC). Bec Ttema. HeBecoMocCTs.
CroxeHune CHI, HalpaBJIEHHBIX 110 0AHOM npsMoi. PaBHoaelcTByromas cuit. Cuna
TpeHusl. TpeHue CKOJbXKEHUS M TPEHUE MOKOsA. TpeHue B MPUPOJE U TEXHHUKE
MCO).

Jlemoncmpavyuu

1. HaOmronenne MexaHMUeCKOro ABMKEHUS Teia.

2. N3Mepenne cKopoCcTr NPSMOIMHENHOTO IBUKEHUSI.

3.  HabGmioneHue sBieHUs] HHEPIUU.

4, HabGnroneHue u3sMeHeHns CKOPOCTH MPU B3aUMOJEHCTBUU TeN.

5. CpaBHEeHUE Macc 1O B3aUMOJICCTBUIO TEII.

6. CrnoxeHue cuil, HalpaBJIEHHbBIX IO OJJHOM MPSIMOIA.

Jlabopamopnwie pabomoul u onvimol

1. OnpeneneHue  CKOpPOCTH  pPaBHOMEPHOTO  ABWKEHHS  (IIapuka
B KHUJIKOCTH, MOJIEIH SJICKTPUIECKOTO aBTOMOOWIIA U T. TI.).

2. Omnpenenenre CpeHE CKOPOCTH CKOJIbKEHUS OpycKa WM MIapuKa o
HAKJIOHHOM TUIOCKOCTH.

3. OmnpeneneHre WIOTHOCTH TBEPIOTO TENA.

4, OnbITHI, JEMOHCTPUPYIOLINE 3aBHCUMOCTD pacTsKEHUs
(medopmarun) Ipy>KUHBI OT TPUITOKEHHOU CHIIBI.

5. OnBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIBI TPEHUS CKOJIBKEHUS

OT BECa TeJla U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.
Pa3nen 4. JlaBiieHue TBEPABIX TeJ, KUIAKOCTEN U ra3oB
Hanenue. CriocoObl yMEHBIIICHUS U yBEIUYCHMsI NaBiieHus. [[aBnenue rasa.



3aBUCHUMOCTh JaBJi€HHUA raza OT oObnéma, Temmeparypsl. [lepemaua mnaBieHus
TBEPABIMHU TEJIAMHM, JKUIKOCTAMH M Tra3zamu. 3akoH [lackans. IIneBmarnueckue
MaIIMHbI. 3aBUCUMOCTh JABJIECHMS XHUJAKOCTH OT INIyOMHBI. I'mapoctaTuueckuit
napajokc. Coobmatromuecs cocybl. ['napaBnuueckne MEXaHU3MBbI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpuumHbl CyliecTBOBaHUSA
BO3QylIHOW o6osouku 3emuu. Oneit Toppuuennu. M3mepenune atmochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpHOTo AaBIIEHUS OT BBHICOTHI HaJl yPOBHEM MOPAL.
[TpuGops! 171t U3MepeHus: aTMOC()EpHOTO TaBICHHUS.

JlelicTBuE )KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. BozmyxoriaBanue.

Jemoncmpayuu
3aBUCUMOCTB JIaBJICHHS a3a OT TEMIIEPATYyPBI.

Ilepenada naBiaeHUs )KUAKOCTBIO U Ta30M.

Coobmiaroiuecst CoCybl.

I'mapaBamyeckunii mpecc.

[IposiBienue neicTBUA aTMOC(HEPHOTO AaBICHUS.

3aBUCUMOCTh BBITAIKUBAIONIEH CHIIBI OT 00bEMA OTPYKEHHON YacCTH
TeJa U INIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BBITAIKUBAIONIEN CUIIBI BECY BBITECHEHHOM JKHJIKOCTH.

8. VYcaoBue 1uiaBaHWs TeN: IJIJABAaHWE WM TOTPYKEHHE Tel B
3aBUCUMOCTH OT COOTHOILECHHUS INIOTHOCTEN Te€Ja U JKUJIKOCTH.

Jlabopamopnvie pabomoul u onvimol

SuhshwhE

1. HUccnenoBanue 3aBUCHMMOCTHM Beca Tella B Bojae OT o00béma
MOrPYKEHHOM B )KUIKOCTh YaCTH TeJIA.

2. OnpeneneHue BBITAIKUBAIONICH CHJIbL, JCHUCTBYIOIIEHM Ha TENO,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOIIEH HA
TEJO B KUJIKOCTH, OT MAaCChI TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKHUBAIOIICH CHJIBI,

JIEUCTBYIOIIEH HA TEJIO B JKUJKOCTH, OT 00bEMA MOTPYKEHHON B KUIAKOCTh YaCTU
T€JIa U OT IUIOTHOCTH KUIKOCTH.

5. KoncTtpyupoBanue apeomerpa WIM  KOHCTPYUPOBAHUE  JIOAKHU
Y OTIpEAEIICHUE €€ TPY30I10JbEMHOCTH.

Pa3nen 5. PaGoTra 1 MOITHOCTB. JHEPrus

Mexannueckas pabota. MOITHOCTb.

[IpocTbie MeXaHW3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [lpaBuio
paBHOBecus pbryara. [I[puMeHeHne npaBuiia paBHOBECHS phluara K OJI0KY.
«3onotoe mnpaBwio» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpoctbie
MEXaHU3MBI B OBITY Ml TEXHUKE.

Mexanuueckas osHeprus. KunHeTnueckas W MNOTEHUUAIbHAS DHEPIUs.
[IpeBpalieHre OAHOTO BUIA MEXaHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
SHEPTUU B MEXAHUKE.

Jemoncmpayuu

1. [Ipumepsl IPOCTHIX MEXAHU3MOB.



Jlabopamopnuie padbomot u onvimot

1. Onpenenenue pabOThl CUIIBI TPEHUS PYU PABHOMEPHOM JIBUKECHUU
T€JIa MO0 TOPU3OHTAIIBHOW MOBEPXHOCTH.

2. Hccnenosanue yciioBril paBHOBECHUS phIUara.

3. N3amepenune KII/] HaKIOHHOM IIOCKOCTH.

4, N3ydeHune 3akoHa COXpaHEHUSI MEXaHUYECKON SHEPTHUH.

8 kiacc

Pa3nes 6. TensioBblie siBJIeHUS

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETHUYECKOW TEOPUU CTPOECHUS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OINBIThI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKOU TEOPHH.

Mogenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSIHMM BEIECTBA.
Kpucrammueckue u amopgubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IMIOJOKEHUH MOJEKYISIPHO-KMHETHUYECKOU TEOpHUHU.
CMaurBaHMe U KaWUIIPHBIE sBICHUS. TeIIoBoe pacliupeHUe U CKaTue.

Temneparypa. CBsi3b TeMmeparypsl CO CKOPOCTBEO TEIUJIOBOTO JBUKECHHS
4acTHL.

Buytpennsis sHeprus. CnocoObl U3MEHEHUsI BHYTPEHHEH SHEpIuu:
TerIonepesaya U COBEPILECHUE paboTHI. Bunbl TEIJIONEPEIAUHN:
TEIJIONPOBOAHOCTh, KOHBEKLMS, U3ITyUYEHHUE.

KonnuecTBo TemnoTsl. YaenpHas TEIIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE PaBHOBECHE. Y paBHEHUE TEIUIOBOIO OanaHca.

[InaBneHue u OTBEpAECBaHUE KPUCTATUIMYECKUX BEIIECTB. Y IeJIbHAsA TEIJIOTa
raBnenus. [lapooGpazoBanne u kouaeHcamnusi. Mcmapenue (MC). Kumnenwue.
VYaenbHass TemioTa mapooOpa3oBaHUS. 3aBUCUMOCTb TEMIEPATypbl KHUIIEHHUS OT
aTMoc(epHOro naBieHus. BiaxHocTs Bo3ayxa.

DHeprus TOIIMBA. Y IeJbHAs TETUIOTA CTOPAHMUS.

[Ipuniuner  paboOTHI TETJIOBBIX JIBUTATEJEH. KII TEIJI0BOTO
nBHrarens. TerToBble ABUTATEIN U 3aluTa okpyxKarorieit cpeasl (MC).

3aKOH COXpaHEHUS U MPEBPALICHUs SHEPTUU B TEIJIOBbIX nponeccax (MC).

Hemoncmpayuu

1. Hab6nronenue OpoyHOBCKOTO JIBUXKEHUS.

2. Habmronenune nuddysuu.

3. Habmronenue sBjieHn cMaYrBaHUS M KaTWJUIIPHBIX SBJICHUI.

4, Hab6nronenue TemioBoro pacuimpeHus Tel.

5. W3meHenue naBieHus Ta3a MpyU M3MEHEHWH O0hEMa M HarpeBaHUU
WM OXJTKJICHUH.

6. [TpaBuna u3MepeHus TeMIIepaTyphbl.

1. Buae! Tennmonepenayn.

8. OxJtaXkeHue Ipu COBEPIICHUH PAOOTHI.

Q. HarpeBanue npu coBepiieHr# padOThl BHEITHUMHU CHUIIAMH.

10. CpaBHeHHE TEIIOEMKOCTEN pa3IMUHBIX BEIECTB.

11. HaOmroaeHue KUIeHus.

12. HabGmroaeHue MOCTOSHCTBA TEMIIEPATYPhI TIPH TUIABIICHUU.
13. Moaenu TerIoBbIX ABUTATENIEN.
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Jlabopamopnuie padbomot u onvimot

1. OneiTel 1O OOHApY’KEHUIO  JIEWCTBHS CHJI  MOJIEKYJISIPHOTO
IPUTSHKCHUS.

2. OnbITHI IO BRIPALIMBAHUIO KPUCTAIJIOB IIOBAPEHHOM COJIM MJIN caxapa.

3. OnbITEl O HAOJIIOIEHUIO TEIJIOBOIO PACIIMPEHMSI Ta30B, KUIAKOCTEH
Y TBEPJIBIX TEII.

4. Omnpenenenue AaBieHUs BO3AyXa B OaJJIOHE HINPULIA.

S. OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD JIaBJICHHS BO3YyXa OT €0
00bEMa U HarpeBaHUs WIN OXJIAXKICHUS.

6. [IpoBepka TUNOTE3bl JHMHEWHON 3aBUCHUMOCTH JUIMHBI CTOJIOMKA
XKHUJKOCTU B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HabitoieHne n3MeHeHrs BHYTPEHHEW SHEPTUU TeJla B PE3YJIbTaTe
TeIUIonepeauu U pabOThl BHEIIHUX CHJL.

8. HccnenoBanue sBieHHS TEIIOOOMEHA PH CMEIIMBAHUM XOJOIHON U
ropsiYer BOJIBL.

Q. OnpeneneHne KONMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJON MpHU

TEIJI000MEHE C HArPEThIM METAIMYECKUM LHUIUHAPOM.

10. Ompenpenenue yAenbHON TEMIOEMKOCTH BEIIECTBA.

11. HccnenoBaHue mpoiiecca UCIapeHus.

12.  Ompenenenrue OTHOCUTEIBLHOM BIaKHOCTH BO3/yXa.

13. Ompenenenue yienbHON TEIUIOTHI TUTABICHUS JIb/A.

Pa3znes 7. DiekTpuyeckne U MATHUTHBIE SIBJIEHUSA

Onekrpuzanms Ten. [[Ba poma 3JIEKTpUYECKHX 3apsaoB. Bzammopaeincraue
3apsbKeHHBIX  Ten. 3akoH KyioHa (3aBUCMMOCTh  CWJIBI  B3aMMOJICHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJIOB U PACCTOSIHUS MEXKTy TeTIaMu).

OnekTpuueckoe nojie. Hanmpsxk€HHOCTh anekTpuyeckoro mnois. [IpuHuun
CYNEPIIO3ULINU JIEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu sneKTpruuecKux 3apsiioB. DIIEMEHTAPHBIN AIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHUKM W  JUANEKTPUKU. 3aKOH  COXPAHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAHUA DJJIEKTPUYECKOTO TOKAa.
N CcTOYHUKM TOCTOSSHHOTO TOKa. JIEHCTBHS BJIEKTPUUECKOTO TOKa (TEIIOBOE,
XUMHUUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B JKHIKOCTSX U Ta3ax.

OnekTpuyeckass nenb. Cuna ToOkKa.  ODJNEKTPUYECKOE  HAIPSHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIBHOE CONPOTHBIIEHUE BellecTBa. 3akoH Oma
o ydactka nenu. [locienoBarenbHOE W mapajulebHOE  COEIMHEHUE
ITPOBOJIHUKOB.

PaGota u MOIIHOCTH JJIEKTpHUECKOro Toka. 3akoH J[xoymns—JleHia.
DneKkTpudecKre ey U MOTpeOUTenu EeKTPpUIeCKor dHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3eMJIM U €ro 3HAUYCHUE JJIs KU3HU Ha 3eMlie.
OmeiT  Opcrena. MarHuTHoe T1oOJIe  DJIEKTPUYECKOro Toka. [IpumeHeHwue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJI HA IPOBOJIHUK C TOKOM.
DJIEKTPOIBUTATENb MTOCTOSSHHOIO TOKa. Mcnonb30BaHUE AIEKTPOABUTATENIEH B
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TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SBneHUE 3aeKTpOMarHuTHON nHayKuu. [Ipasuiio Jlenna.
DnexTporeneparop. CrocoOpl  mMONy4YeHHs]  DJIEKTPUUECKOW  SHEPTHUH.
DNEKTPOCTAHIINY Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Jemoncmpayuu

1. DJEeKTpU3aLus TEN.

2. JIBa poja 3JEKTPUUYECKUX 3apsiioB M B3aUMOJICHCTBHUE 3apsiKEHHBIX
TeJ.

Y CTpOMCTBO U AEUCTBHE DIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] MHAYKIIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpoBOAHUKH U TUATIEKTPUKHU.

MopennpoBaHue CUIIOBBIX JUHUAN 3JIEKTPUUECKOTO TOJIS.
M cTOYHMKHM TOCTOSIHHOTO TOKA.

JlericTBUS DNEKTPUYECKOTO TOKA.

0. DACKTpUYECKHUI TOK B )KUIKOCTH.

1. T'a30BbIil pa3ps.

2. H3mMmepeHnue cuibl TOKa aMIIEPMETPOM.

13. H3mepenue 2IEKTPUIECKOTO HANPSKEHUSI BOTBTMETPOM.

14. PeoctaT u Mara3uH CONPOTHUBIICHUH.

15. BzaumopelcTBHE NOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOKHOCTH Pa3/ICICHUS MOTIOCOB MarHUTA.

17. MonenupoBaHUe€ MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18.  OmmIT OpcTena.

19. MarnuTHoe€ 1oJsie Toka. DIEKTPOMArHuT.

20.  [le¥icTBHE€ MarHUTHOTO TIOJISI HA TIPOBOJAHUK C TOKOM.

21.  DneKTpoaBUTATENb MMOCTOSTHHOTO TOKA.

22. HUccnenoBanue sBJICHUS DJICKTPOMArHUTHOW WH Ty KITHH.

23.  Ompiter @apajes.

24. 3aBHCHMOCTH HAMPABICHUS WHIYKIIMOHHOTO TOKAa OT YCJOBHH €ro
BO3HUKHOBEHHUS.

25.  DIIeKTpOTreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomoul u onvimol

PR RO©0ONO O AW

1. OneITel TI0O HAOMIOMECHUIO DJICKTPU3AIMK TEJI WHIAYKIUEH W TIpU
CONPUKOCHOBCHHH.

2. HccnenoBanre ACHCTBUS SIEKTPUUYECKOTO TMOJS HAa MPOBOJHUKU U
JTUDJICKTPUKH.

3. COopka u mpoBepKa pabOThI JISKTPUUCCKOM 1SN IMTOCTOSHHOTO TOKA.

4, W3mepenune u perympoBaHue CUIIbI TOKA.

5. H3mepenne u perympoBaHue HAPSKCHHUS.

6. HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA, UIYIIETO Yepe3 PE3UCTOp, OT
COTPOTHUBJICHUS PE3UCTOPA U HATIPSKEHHS HA PE3UCTOPE.

1. OnbITel,  JEMOHCTPUPYIOIME  3aBUCHUMOCTh  3JIEKTPUYECKOTO

COIIPOTHUBJICHUSA IPOBOAHUKA OT C€ro MJIMHBI, IUIOMAAU IMOICPEUYHOI0 CCUCHHA H
Marcpuaia.
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8. IIpoBepka npaBuna CIOXKEHUS HANPSHKEHUM MPH MMOCIEA0BATEILHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

Q. [IpoBepka mpaBuiia JJIsi CUIIbI TOKA MPU NapajiIeIbHOM COEIUHEHUU
PE3UCTOPOB.

10. Ompenenenue pabOTHl BJIEKTPUYECKOTO TOKA, HIYIIETO 4Yepe3
pe3ucTop.

11. OmpexeneHre MOIIHOCTH 3JEKTPUUYECKOTO TOKA, BBIACIISIEMON Ha
pe3ucrope.

12. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY,
OT HANPSKEHUS HA HEW.

13. Ompenenenue KIIJI narpeBarens.

14. HccnenoBaHre MArHUTHOTO B3aMMOJIEHCTBHSI IOCTOSTHHBIX MAarHUTOB.

15. HW3yyeHue MArHUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB TMIPU UX
00BbEIMHEHUU U pa3/IeIICHUN.

16. HccnemoBanue JeWUCTBUSI DICKTPUYECKOTO TOKAa HA MAarHUTHYIO
CTPEJIKY.

17.  OnbITbl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI B3aUMOJICUCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CHJIbl TOKA U HAPABJIEHUS TOKA B KaTyLIKE.

18. M3yuenue neicTBUS MAarHUTHOTO IOJISI HA TPOBOJIHUK C TOKOM.

19. KoHcTpyupoBaHue u u3yueHue paboThl SJIEKTPOIBUTATEIIS.

20. Usmepenwue KIIJI snexTpoaBurarenbHoOi yCTaHOBKH.

21. OmnbIThl N0 UCCJECJAOBAHUIO SBJICHUS AJIEKTPOMATHUTHOW WHIYKIUU:
VCCIIEOBAHNE N3MEHEHUM 3HAUEHUS Y HAIIPABIICHHUS] MHAYKIIMOHHOIO TOKA.

9 knace

Pa3znea 8. Mexannueckue siBJeHUSA

Mexanuueckoe ABWKeHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCHUTENIBHOCTh MEXAHUYECKOr0 JBWKEHHs. PaBHOMEpHOE MpSMOIMHENHOE
nBrkeHne. HepaBHoMepHoe npsMonuHeitHoe ABuxkeHue. CpeaHsas 1 MTHOBEHHAs
CKOPOCTb TeJa PU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMosinHElHOe nBukeHue. CBoOogHOE
nagenue. OnbeITe! [ ammies.

PaBHOMepHOE NBH)KEHHE MO OKpYKHOCTH. llepron u yactora oOpaleHus.
JInnerHas 1 yriioBas CKOpOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBeiit 3axkoH HproroHa. Bropon 3axkoH Hprorona. Tperunt 3akoH
Herorona. [IpuHumn cynepriosuuuu cusi.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHud: cuia TPEHHUS CKOJbXKECHUS,
CuJia TPEHUS MTOKOs, APYTUE BUABI TPEHUS.

Cusia TSOKECTHM M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEHHE CBOOOHOIO
nageHus. JIBmwxkenue tuianer Bokpyr Comnma (MC). IlepBas kocmuyeckas
CKOpOCTb. HeBecoMOCTh U meperpys3Ku.

PaBHOBecue maTepuanbHON Touku. AOCoIOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIVIEHHOM OChIO BpanieHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. M3meHenue umirynbea. UMImyasc cuiibl. 3aKOH COXPAHEHUS
uMmmnyibca. PeaktuBnoe asuxenue (MC).

Mexannyeckasi pabota U MOIIHOCTh. Pabota cum TspKecTH, yHpyrocTH,
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Tperus. CBsi3p dHepruu u padothl. [loTeHnnanpHas sHEprus Tea, NOJHATOTO Haj
ITOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHeprus cKaTtou npykuHel. Knnernueckas
sHeprud. TeopeMa 0 KMHETHYECKOM dHEPIMH. 3aKOH COXPAHEHUS MEXAHMUYECKOU
DHEPIHUU.

Jemoncmpayuu

1. Halmronenne MexaHn4ecKoro JABMKEHUS Tejla OTHOCUTEIBHO Pa3HbIX
TEJI OTCYETA.

2. CpaBHeHHEe MyTeH U TPACKTOPUH JIBHKEHHUS OJHOTO W TOTO K€ Teia
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

3. N3mepeHre CKOpOCTH U YCKOPEHUS TPSAMOIMHEHHOTO JIBHYKCHUS.

4. HccnenoBanre Npu3HaKoB PaBHOYCKOPEHHOTO JBIKCHHUS.

S. HabGnronenue 1BHKEHHS TeJla IO OKPYKHOCTH.

6. HaOnronenne MeXaHUUYECKUX SIBJICHUH, MPOUCXOJAIIUX B CHUCTEME

orcuéra «Tenexka» mnpu €€ paBHOMEPHOM H YCKOPEHHOM JIBUKEHUU
OTHOCUTEIBHO KaOMHETA (PU3UKH.

7. 3aBHUCHUMOCTh YCKOPEHHUS TeJa OT MAcChl T€la M JIEUCTBYIOIIEW Ha
HETO CHUJIBL.

8. Habiroienue paBeHCTBaA CHJI IIPU B3aMMOZEHCTBUM TEJ.

9. M3meHeHune Beca Tena Mpu YCKOPEHHOM JIBH>KEHHH.

10. Ilepenaua umirysbca MpU B3aUMOJICHCTBUH TEJ.

11. IIpeoOpa3zoBaHus SHEPTUH MIPU B3AaUMOJICUCTBUH TEII.

12. CoxpaHeHue UMITyJIbCa MPU HEYIIPYTOM B3aUMOICHCTBUU.

13. CoxpaHeHue uMItyjbca mpu aOCOIIOTHO YIIPYTOM B3aHMOICHCTBUH.

14. HaGmroneHne peakKTUBHOTO JIBHIKCHUS.

15. CoxpaHeHre MEXaHUYECKON YHEPTUU TIPU CBOOOTHOM MaICHHH.

16. CoxpaHeHwe MEXaHUYECKOW OHHEPTUU TPH JBWKCHUHM Tella TO0J
JIEVCTBUEM ITPYKUHBL.

Jlabopamopnwie pabomout u onvimol

1. KoHcTpynpoBanne  TpakTta g pasroHa W JAJbHEWIIEro
PaBHOMEPHOTO JIBUYKEHUS IAPUKA WU TEJIEKKH.

2. OrnpeneneHue CpeiHe CKOPOCTU CKOJIBXKEHUS OpyCKa WIH JBUKECHUS
HIapUKA [0 HAKJIOHHOW IUTOCKOCTH.

3. OmnpeneneHne yCKOpPEHHs Tejla MPU PaBHOYCKOPEHHOM ABUKEHUU IO
HAaKJIOHHOM IIJIOCKOCTH.

4. HccnenoBanve  3aBUCMMOCTM  MOYTH  OT  BPEMEHHU npu
PaBHOYCKOPEHHOM JIBKEHUH 0€3 HayaJIbHON CKOPOCTH.

S. [TpoBepka rumoOTE3bl: €CIM MPU PABHOYCKOPEHHOM JABIKEHUU O€3

HayaJIbHOU CKOPOCTH IIYTH OTHOCATCA KaK Pl HEYETHBIX quceia, TO
COOTBCTCTBYIOIIHEC IMTPOMEIKYTKHN BPEMCHHU OJWHA-KOBEI.

6. HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJBXKEHUS OT CHJIbI
HOPMAaJIbHOI'O JABJICHUS.

7. Onpenenenue ko3 HUIIMEHTA TPEHUSI CKOJIbKEHHUS.

8. Omnpenenenue KECTKOCTH MPY>KUHBI.

9. Omnpenenenne paboThl CUJIbI TPEHMsI NP PABHOMEPHOM JIBUYKEHUU

TCJ1a I10 FOpI/IBOHTaHBHOﬁ IMOBCPXHOCTHU.
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10. Ompegenenue paOOTBHI CUJIBI YOPYTOCTH TMpH TOABEME Tpy3a
C MCMOJIb30BAHNEM HEMOBUKHOTO U TIOJIBHKHOTO OJIOKOB.

11. H3yyeHue 3aKOHA COXPAHEHUS SHEPIUHU.

Paznen 9. Mexanuyeckue KoJjie0aHus U BOJIHBI

KonebarensHoe nBmwxkeHne. OCHOBHBIE XapaKTEPUCTUKH  KOJCOAHMIA:
IIEpUOJ, YacToTa, aMIUIMTyAa. MareMaTud4ecknii W MpPYKUHHBIA MAasTHUKH.
[IpeBpalieHrie sHeprun Mpu KoiaedaTeaIbHOM ABUKECHUU.

3aryxatoiue Konedanus. Boinyxiennslie koynebanus. Pe3onanc.

Mexannueckue BOJIHBI. (CBOICTBA MeEXaHMYECKHX BOJIH. [IponoiibHbIE M
MonepeyHbie  BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
Mexanudeckue BOJIHBI B TBEPAOM Tede, cericMuueckue BosiHbl (MC).

3ByK. ['poMKOCTh 3ByKa M BbIcOTa TOHA. OTpaxeHue 3Byka. MHppa3Byk u
YIBTPa3BYK.

Jlemoncmpayuu

1. HabGnronenue konebanuii Ten moja AeUCTBUEM CHUIIbI TSXKECTU U CUJIBI
YIPYTOCTH.

2. Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. Hab6nronenue BRIHY)ACHHBIX KOJI€OaHU U pe30HaHCA.

4, PacnipocTpanenue npo10abHBIX U MOMEPEUYHBIX BOJH (Ha MOJIENHN).

S. Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKHI pEe30HAHC.

Jlabopamopnvie pabomoul u onvimol

1. Ompenenenre 4acTOTHl W TEpPHOJa KOJCOAHMN MaTEMaTHISCKOTO
MasTHHUKA.

2. OnpeneneHne 4YacToThl W NepUoJia KoJeOaHUW TPYXKUHHOTO
MasTHHUKA.

3. HccnenoBanne 3aBUCUMOCTH TIeproAa KoJieOaHWM IOABEHIEHHOTO K
HUTH TPy3a OT IJTUHBI HUTH.

4, HccnenoBanne 3aBUCHUMOCTH IE€pHOJia KOJEOAHUM MPYKUHHOTO
MasTHUKA OT MacChl rpys3a.

5. [IpoBepka HE3aBUCUMOCTH TEPUO/Ia KOJIECOaHH Tpy3a, MOIBEIICHHOTO
K HUTH, OT MacChl Tpy3a.

6. OnbIThl, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTh TEpUOAA  KOJeOaHM
MPY>KUHHOTO MasiTHUKA OT MacChl Tpy3a U )KECTKOCTU MPY>KUHBI.

7. N3mepenne yckopeHus: CBOOOTHOTO MaICHHUS.

Pazgen 10. DjexkTpoMarHuTHoe TmoJie U 3JIEKTPOMarHUTHbIE
BOJTHBI

DJIEKTPOMarHuTHOE  TOJIE.  JJEKTPOMarHuTHele  BOJIHBL.  (CBoMcCTBa
AJEKTpOMarHuTHeIX BOdH. Illkanma sjekTpoMarHUTHBIX BOJH. Mcroab3oBaHUE
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DJNeKTpoMarHuTHas npupojia ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu
1. CBolCTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOWICTBA CBETA.
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Jlabopamopnuie padbomot u onvimot

1. 3y4yeHnue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0O MOOHMIIEHOTO
tenedoHa.

IToBTOpPHUTEIHLHO-00001IAIOIIUI MOTYJIb

[ToBTOpUTENHEHO-00001IAIOMINIA MOAYJTb TIPEIHA3HAYEH JIJIsi CUCTEMATHU3AIIH
U 0000IIeHHs  TPEAMETHOrO  COACpXKaHWA W OMNbITa  JIEATEeIbHOCTH,
NPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca (U3HMKH, a TAaKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy MO (u3uke s 0oO0ydaronmxcs,
BBIOPABIIIUX ATOT yUYE€OHBIHN MpeMeET.

[Ipy n3yyeHnn HJaHHOTO MOAYJISL PEAU3YIOTCS U CUCTEMATU3HPYIOTCS BUBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CeunBaeTCsl JOCTHXKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  OOydeHwms, (opmMupyercs
€CTEeCTBEHHO-Hay4Hasi TPAMOTHOCTb: OCBOCHHE HAyUHBIX METOJOB MCCIICIOBaHUS
SABJICHUN TPUPOJLI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATH (DU3UUYECKUE
SABJICHUSI, TPUMEHSS TMOJyYEeHHbIE 3HaHMs, pellaTh 3aJa4d, B TOM YHCIE
Ka4ue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBHO AEATEIBHOCTHBIA XapaKTEP AAHHOIO pa3fesa peaanu3yeTcs
3a CUET TOTO, YTO YUAIIUECS BBIMOJIHAIOT 3a/IaHMs], B KOTOPBIX UM IpEIIaracTcs:

HAa OCHOBE IMOJYYEHHBIX 3HAHWUW paClO3HAaBaTh W HAYYHO OOBSICHATH
dusnuecKue SBICHUS B OKPY KaIoIel MPUPOJIE U MOBCETHEBHOMN KU3HU;

UCIIOJIb30BaTh HAYUYHBIE METOJbI HMCCIEAOBaHUS (U3UUECKUX SBIICHUM, B
TOM YHCJIE JI IPOBEPKH TMIIOTE3 U MOJYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH HAy4YHbIE OCHOBBI  HamOoOJiee BAXKHBIX  JIOCTHUKCHUUN
COBPEMEHHBIX TEXHOJIOTUH, HampuMmep, TMPAKTUYECKOTO  HUCIOJIb30BaHUs
pa3IMUYHBIX MCTOYHUKOB SHEPrMM Ha OCHOBE 3aKOHAa TMPEBpAIICHUS U
COXpPaHEHMS BCEX U3BECTHBIX BUJIOB SHEPIUHU.

Kaxmas w3 TemM [JaHHOTO pasjesia BKJIIOYAET OAKCIEPUMEHTAIbHOE
uccieloBaHue 00o0maroniero xapakrepa. Pasnen 3aBepuiaeTcsi MpOBEIECHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOM IIKOJIBI.

10 knacc

Pa3nen 11. CBeToBbIe ABJIEHUS

JlyueBas MOJEJIb CBeETA. HUctounuku CBeTa. [IpssmosnHeHOE
pactipoctpanenue cBera. 3atMenust Connia u Jlynsl. Otpaxenue ceera. [lmockoe
3epKajo. 3aKOH OTpa)KE€HUs CBETA.

[Ipenomnenue cBetra. 3akoH mpenomsieHusi cBeTta. [lolHOE BHyTpeHHee
OTpakeHHEe cBeTa. Vcrmonap30BaHME TIOJHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xon omydet B gnuH3e. Ontudeckas cucrtema (oToarrapara,
Mukpockona u Teneckorna (MC). I'ma3 kak ontuueckas cucrema. biauzopykocTts u
JaJIbHO30PKOCTb.

Paznoxxenne Oenmoro cBera B crnekrp. OmnwiTel HetoToHa. ClioxkeHue
CIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBera.

Jemoncmpayuu
1. IIpssMonrHEeHOE pacpOCTpaHEHNE CBETA.
2. OTtpaxeHue cBera.

16



3. [Tonyuenue wn300pakeHW B TIUIOCKOM, BOTHYTOM H BBITYKJIOM
3epKajax.

4, [Ipenomnenue ceera.

5 OnTuyeckuid CBETOBO/.

6 Xon nyuel B coOMparoiei JuH3e.

1. XoJ JIyder B paCCeUBAIOIIECH JIMH3E.

8 [Tonyuyenue n300pakeHUi ¢ MTOMOUIBIO JTUH3.

Q. [Ipunnun aeiictBus ¢oToarmnapaTa, MUKpPOCKONA U TEJIECKOIA.

10. Moguens riasa.

11. PaznmoxeHue 6€JI0ro CBeTa B CHEKTP.

12. Tlomyyenue Oenoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnvie pabomoul u onvimol

1.  HccnenoBaHme 3aBUCHMOCTH yTjla OTPAKECHHS CBETOBOTO JIyda OT
yTiia majcHus.

2.  HM3ydeHue XapaKTepUCTUK H300paK€HUs TMpeaMeTa B IUIOCKOM
3epKaiie.

3.  HccnenoBanue 3aBUCHUMOCTH yrja MPEIOMIIEHUS CBETOBOTO Jiydya OT
yTJla majieHusl Ha TPAHUIIE «BO3AYX—CTEKIION.

4.  TlonmydeHue M300pakeHUM ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

S. Ompenenenrue  (POKYCHOTO PpAaCCTOSHUSA M ONTHYECKOM  CHIIBI
coOuparoniei JTUH3HI.

6. OMBITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTD.

7. OMBITH TTO BOCTIPHUSITHIO I[BETA TIPEAMETOB IPH WX HAOIIOICHUN Yepe3

L[BETOBbIE (DUIIBTPHI.

Pasznea 12. KBanToBBIC SIBJICHUSA

Omneitel Pezepdopaa m minanerapnas moxaens atoma. Monens atoma bopa.
Hcnyckanue u noryonieHrne ceeta atomom. KBanTel. JInHeWyaTbie CIIEKTPBI.

PanuoaktuBHOCTh. Anb(ha-, 6eTa- U raMma-u3nydeHusi. CTpoeHHe aTOMHOIO
anpa. HykinonHas wmoapens artomHoro sAzapa. MWsortonmsl. PaanoaxtrBHBIE
npespaiueHus. [lepuoa nomypacnaga aTOMHBIX sIEp.

SAnepHble peakuuu. 3aKOHbI COXPAaHEHHMs 3apsiA0BOITO M MAacCOBOTO YHCE]L.
OHeprus CBsI3M aTOMHBIX sAnuep. CBsa3p Macchl M 3Hepruu. Peakuuu cuHTe3a H
nenenusd sinep. Ucrounuku sHeprun Connua u 38é3a (MC).

SnepHas sHepreruka. [[eWCTBHS PagMOAKTUBHBIX M3JIyYEHHU HA JKHUBBIE
opranuzmel (MC).

Hemoncmpayuu
CrexTpbl U3ITy4Y€HHUS U MOTJIOIIECHHUS.

CnexTphl pa3InyHbIX Ta30B.

CnekTp Bogopoa.

Hab6nronenue tpekoB B kamepe Busbcona.

PaboTa cuérurka HOHU3UPYIOIINX U3ITyYESHHM.

Peructpatius u3inyyeHus TpUpOAHBIX MUHEPAJIOB U MPOJAYKTOB.
ﬂaﬁopamopubte padomul u onvimol

1. Hab6nronenue CrionHbiX U TMHEHYATBIX CIIEKTPOB U3TYUYEHUS.

2. HccnenoBanne TpEKOB: U3BMEPEHUE IHEPTUHU YACTHULBI IO TOPMO3HOMY

ok wnE

17



nytu (o ¢potorpadusim).

3. N3mepenne paanoakTUBHOTO (OHa.

IHoBTOpPHTEIBLHO-0000 1AM MOAYIb

[ToBTOpUTENHEHO-0000IIAOMINI MOAYJIb TPEAHA3HAYEH I CUCTEMATH3ALUU
U 0000IIEeHHS TPEAMETHOTO  COACpXKaHWUS W ONbITa  JIEATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3MKH, a TAKXKe JJIsl MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (Qu3uke s oOydaroumxcs,
BBIOPABIIIUX ATOT yUYEOHBIH MpeMeET.

[Ipy u3yyeHun AaHHOTO MOAYJISl PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECHeUYMBAECTCS JOCTHXKEHUE MPEIMETHBIX U
METalpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (QopMupyercs
€CTECTBEHHO-HAY4YHAs] TPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB MCCIENOBaHUS
SABJICHUN TPUPOJLI U TEXHUKH, OBJIAJICHUE YMEHHUSIMU OOBICHATH (HU3NUYECKHUE
SBJICHHS, TPUMEHSS TOJy4YCHHbIE 3HAaHUS, pellaTh 3aJayd, B TOM YHUCIE
KAuECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBEHO AEATEIBHOCTHBIA XapaKTeP HAHHOIO pa3feia peaaus3yeTcs
3a CYET TOr0, YTO yYAILIKECS BBITOIHSIIOT 33JJaHUsA, B KOTOPBIX UM MpEIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUW pACIO3HaBaThb M HAYYHO OOBSICHITH
duznyecKue sIBJICHUS B OKPYKAIOLIEH MPUPOIE U TOBCETHEBHOM KU3HU;

MCITI0JIb30BATh HAYUHBIE METO/IbI UCCIIEIOBAHUS (DU3UUECKUX SIBJICHUHN, B TOM
YyucIie JUisl IPOBEPKU TMIIOTE3 U MOITYUYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSCHATH HAYYHbIE OCHOBBI Ha0OOJIEE BAKHBIX JOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAPUMEP, MTPAKTUYECKOTO MCIOIb30BaHUS PA3IUYHBIX HCTOYHUKOB
HPHEPruM Ha OCHOBE 3aKOHA IMPEBPAICHMS U COXPAHEHMS] BCEX M3BECTHBIX BUOB
HHEPTUU.

Kaxnmas w3 TemM JaHHOrO pasjiela BKIIOYAET SKCIEPUMEHTAIBHOE
uccienoBaHue oboOuaromero xapakrtepa. Pasgen 3aBepiiaercs MpPOBEACHHEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOM IIKOJIBI.

Ilnanupyemble pe3yJbTaThl OCBOCHUS Y4eOHOIr0 npeamera «Pu3znka
HA YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

Nzyuenne ydeOHoro mpenmera «®dusmka» Ha ypoBHE OCHOBHOTO OOLIETO
oOpa3oBaHMsl JODKHO oOecredynBaTh JOCTHKEHHE CIEAYIOIIUX JIMYHOCTHBIX,
METanpeIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JInyHOCTHBIE pe3yJIbTAThI
Ilampuomuueckoe éocnumanue:
NpOSIBIIEHUE HWHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHHUIO
POCCHUICKON (U3NYECKON HAYKU;
LEHHOCTHOE OTHOIIEHHE K JJOCTUKEHHUSIM POCCUMCKHUX YUEHBIX-(PU3UKOB.
I'pasicoanckoe u 0yxoeno-npascmeennoe 60Cnumanue:
TOTOBHOCTH K aAKTUBHOMY y4acTHIO B o0cyXJIeHuU
OOIIECTBEHHO-3HAUYMMBIX U ATHYECKUX IMPOOJIEM, CBA3aHHBIX C MPAKTHUYECKUM
NPUMEHEHHUEM JTIOCTHKEHUN (PU3UKY;
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OCO3HaHUE BAXHOCTH MOPAIBHO-ITUYECKUX NMPUHLHUIIOB B JEATEIbHOCTH
YUYEHOTO0.

Acmemuueckoe gocnumanue:

BOCHPUATHE ICTETHUECKUX KadeCTB (PU3NUECKON HAyKU: €€ TApMOHUYHOTO
MIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH.

Ilennocmu nayunozo no3nanus:

OCO3HaHWE IIEHHOCTH (PU3MYECKOW HayKM KaK MOIIHOTO HHCTPYMEHTa
[IO3HAHUS MHUPA, OCHOBBI PA3BUTHUS TEXHOJIOTMH, BaKHEHIIEH COCTaBIISIOLIEH
KYJIbTYPBI;

pa3BUTHE HAYYHOU IIOOO3HATENBLHOCTH, MHTEpEca K HCCIeI0BATEIbCKON
NEeATETBHOCTH.

Dopmuposanue Kyiabmypvl 300p08bs U IMOUUOHATIbHO20 O1A20N0NYYUUA’

OCO3HaHUE LEHHOCTH Oe30macHoro oOpas3a KH3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH IMpaBWJI OE30MAaCHOTO IOBEACHUS Ha
TPAaHCIIOPTE, HA JOpOrax, ¢ JJIEKTPUYECKUM U TEIUIOBBIM OOOpYJOBaHUEM B
JOMAITHUX YCIIOBHUSIX;

c(OpMUPOBAHHOCTh HaBbIKAa pe(iieKcur, NMPU3HAHHUE CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ IIpaBa y Ipyroro 4eJoBeKa.

Tpyooeoe éocnumanue:

AKTUBHOE y4YacTHE B PEIICHHM MPAKTHUYECKUX 3a/ay (B paMKaxX CEMbH,
IIKOJIBI, TOpPOJa, Kpas) TEXHOJOTHYECKOM W COILMAJIbHOW HANpaBIE€HHOCTH,
TpeOYIOIIUX, B TOM YUCIIC U PU3NUECKUX 3HAHUI;

MHTEPEC K MPAKTUYECKOMY M3YUYEHUIO MTPOoQeccuil, CBA3aHHBIX C (PUBUKOM.

IKonozuueckoe eocnumatue:

OpHUEHTAalMsI Ha MPUMEHEHHE (PU3NYECKUX 3HAHUM Ui pelieHus 3a1ad B
o0JacTh OKpy’Karlolled cpenbl, [UIAHUPOBAaHUS TOCTYNKOB M OLEHKH HX
BO3MOXHBIX IIOCJIEACTBUM ISl OKPYKAKOLIEN CPEJIBL;

OCO3HaHUe T00aIbHOI0 XapakTepa 3KOJOTHYECKUX MpobyieM U MmyTed uX
peuieHus.

Aoanmayua odyuarowezoca K UIMEHAIOWUMCA YCA06UAM COUUATLHOU U
npUPOOHOILl cpeodwl:

MOTPEOHOCTh BO B3aUMOJEHCTBUU MPHU BBINOJHEHUN UCCIEIOBAHUNA U

MPOEKTOB (PU3NYECKON HAMIPABIECHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSM APYTHX;

NOBBIILICEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MNPAKTUUYECKYIO
NEeSATENbHOCTD;

noTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHMM, B TOM YHUCIE
dbopMyIMpoOBaTh HJEH, TMOHATHUS, TUMOTE3bl O (UIUYECKUX OOBEKTaX U
SIBJICHUSAX;

OCO3HaHUE ACPUIIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B
00J1acTH PU3HKHY;

IUIAHUPOBAHHE CBOETO PAa3BUTHS B NMPUOOPETEHUHM HOBBIX (PU3UYECKUX
3HAHUM;

CTPEMJICHHE aHaJU3UpPOBaTh U  BBISBIATH B3aUMOCBSI3M  MPUPO/IBI,
00111eCTBa U IKOHOMHKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

OLICHKA CBOMX JEHCTBUM C Y4YETOM BIUSHHUS Ha OKPYXKAIOIIYIO Cpeny,
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BO3MO>KHBIX TJ100aIbHBIX HOCHGI[CTBHﬁ.

MeTanpeameTHbie pe3yJbTaThl
YHuBepcajibHbIe IO3HABATEIbHbIE NeHCTBUA
ba3zoevie nozuueckue oelicmeusn:

BBISIBIISITH M XapaKTEepU30BaTh CYIIECTBEHHbIE TNPU3HAKU OOBEKTOB
(ssBIICHMI);

yCTaHaBJIMBATh CYIIECTBEHHbIN MPU3HAK KJIACCU(DUKAIIMU, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pacCMaTpUBAEMBbIX (pakTax,
TaHHBIX U HAOIIOJEHUSIX, OTHOCSIIUXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBJISITH MPUUMHHO-CJICJACTBEHHBIC CBA3M MPH U3YYCHHU (U3NUECKUX
ABJICHUM M TPOLIECCOB; JEJaTh BBIBOJBI C HMCIOJIb30BAHUEM JEAYKTHUBHBIX H
WHAYKTUBHBIX ~YMO3AKIIOYCHHUH, BBIABUTAaTh THUIOTE3Bl O B3aHMMOCBS3SX
(bU3UYECKHUX BEJIMYUH;

CaMOCTOSATENIbHO BBIOMpATh CHOCOO pelIeHHus Y4YeOHOW (DU3UUECKOM
3a7auyn  (CpaBHEHUME HECKOJbKHX BAapHAHTOB peELIEHUs, BbIOOp HauObolee
HOJXOSIIETO ¢ YYETOM CaMOCTOSITENIBHO BBIJICTICHHBIX KPUTEPUEB).

ba3zoevie uccneoosamenvckue oeiicmeus:

UCIIOJIB30BaTh  BOIIPOCHI  KaK  HCCIIEAOBATEIIbCKUI UHCTPYMEHT
MO3HAHHS;

IPOBOJUTH 10 CAMOCTOSITEIBHO COCTABIEHHOMY IUIAHY OIBIT, HECJIOKHBIN
(bU3UYECKHI SKCIIEPUMEHT, HEOOJBbIIIOE UCCiIe0BaHNEe (PU3UUECKOTO SBJICHHUS;

OLICHMBaTh Ha MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POPMALIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITEeNIbHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOJBI MO pe3yJibTaTam
IPOBEAEHHOTO HAOJIOIEHUS, ONBITA, UCCIIEAOBAHNUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JajbHEWIee pa3BUTHE  (PU3NUECKUX
IPOLECCOB, a TAK)K€ BBIABUTaTh MPENINOJIOKEHUS 00 MX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaXx.

Paboma c unghopmayueit:

MPUMEHSATH Pa3IUYHbIe METObl, HTHCTPYMEHTBI U 3aMpOChl NPU MOUCKE U
orOope wuHPOpPMALIMK WIM JaHHBIX C YYETOM MPEIJIOKEHHON ydeOHOH
dbuznyeckoi 3a1a4u;

aHAJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
Pa3ITUYHBIX BUJOB M (POPM TIPEICTABIICHHUS,

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMAIbHYI0 (QOpMYy HpeICTaBICHHUS
uH(OpMaAIMU ¥ WLUTIOCTPUPOBATH pEIIaeMble 3aadl HECIOXKHBIMH CXEMaMH,
TuarpaMMaMu, WHOU rpaduKoi U UX KOMOMHAITUSIMHU.

YHuBepcajibHble KOMMYHUKATHBHbBIE 1eCTBUA
Obwenue:.

B XoAe oOCyXJeHHs y4eOHOro marepuana, pe3yiabTaToB Jab0opaTOpPHBIX
paboT W MPOEKTOB 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCY>KJAa€MOMl TEeMbI U
BBICKA3bIBaTh WJEH, HALEJICHHbIE Ha pEIICHHE 3aJaud M MOJJEp)KaHue
OJ1arokenaTeaIbHOCTH OOIICHUS,
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COTIOCTABIIATh CBOM CYXKICHUS C CYXICHUSMU JPYTUX YYaCTHUKOB
uanora, OOHapyXKUBATh Pa3IU4He U CXOJICTBO MTO3UIINN;

BEIPQKATh CBOIO TOYKY 3PCHHS B YCTHBIX M TUCHMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTABIIATh PE3yIbTAThl BHIIOJIHEHHOTO (PHU3UIECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

Coemecmnasn desmenvHocms (compyoHuuecmeo):

MOHUMATh W  HUCIONB30BaTh  NPEUMYIIECTBA  KOMaHIHOM u
WHIMBHIyJIbHON paObOTHI IPH PEIICHUH KOHKPETHON (PU3NIECCKOM TPOOIICMBI;

MPUHUMATh MEJIM COBMECTHOM ACATEIHHOCTH, OPTAHU30BBIBAThH JIEHCTBHUSI
Mo €€ JOCTHKEHHUIO: PaCIpenessiTh PO, 00CYX IaTh MPOIECCHl U PE3yIbTaThI
COBMECTHOM paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFO/ICH;

BBITIOJTHATH CBOIO YacTh paOOTHI, JOCTUTAs] KAa4eCTBEHHOTO Pe3yJibTaTa 1o
CBOEMY HAIPaBJICHUIO W KOOPAUHUPYS CBOM JCUCTBUS C JPYTUMHU YJICHAMU
KOMaH/Ibl;

OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSTENbHO C(OPMYITUPOBAHHBIM YUaCTHUKAMU B3aHUMOICHCTBHUSI.

YHuBepcajJbHbIe peryjisiTUBHbIE A€l CTBUSA
Camoopzanuzayusa:

BBISIBIIATH MPOOJIEMBI B )KH3HEHHBIX M yY€OHBIX CHUTYalUSX, TPEOYIOMMX
TUTSI perieHust (PU3NIeCKUX 3HAHUM;

OPUEHTUPOBAThCS B  PAJIMUHBIX MOAXOJAX MPHUHATUS  pPEIICHUUN
(MHAMBUAYATBHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHATHAE PEIICHUN TPYIIION );

CaMOCTOSTEIIbHO COCTABJISITH AITOPUTM pelieHust PU3NYECKON 3a1auu UiTu
IUlaHa HCCIEOBaHUSI C YYETOM HUMEIOIIUXCS PECYPCOB MU COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camoxonmpons (pehiexcusn):

JaBaTh aJICKBATHYIO OIICHKY CUTYyallMu U MpeJjiarath IiaH €€ n3MeHEHUs;

OOBSCHATh TMPUYUHBI JTOCTHKEHUS (HETOCTHXKEHUSI) PE3yJIbTaTOB
NeSITeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B JICSITEIBHOCTh (B TOM YHCIIE B XOJ BBITIOJHECHHUS
(bu3HUEeCKOr0 MCCIENOBaHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
W3MEHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OMMMOOK, BOZHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yiIbTaTa ICJIA U YCIOBHUSIM.

ImouuonanvHbvlii UHMEIEKM

CTaBUTbH ce0s Ha MECTO JPYroro 4elioBeKa B XOJI¢ CIopa WM JTUCKYCCHH

Ha HAyYHYIO TeMY, TOHUMAaTh MOTHUBbI, HAMEPEHHUSI U JIOTUKY JPYTOro0.
Ilpunamue ceds u opyzux:

IpPU3HABaTh CBOE MPABO Ha OIMMOKY MPHU PEIICHUH (HU3UICCKUX 3a7ad UITH

B YTBEPXKJCHUAX HA HAYYHBIC TEMBI U TAKOE K€ MPaBO JAPYTOTO.

IIpeanMeTHbIE pe3yabTATHI

7 kaacc

[IpenMeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI — OTpa)aTh
c(hOpMHUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:
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UCIIONIb30BAaTh  MOHATHS:  (PU3MYECKHMEe ¢ XUMHUYECKHUE  SIBJICHUS;
HaOII0/IEHUE, YKCIIEPUMEHT, MOJIENb, TUTIOTE3a; €IUHUIBI (PU3NIECKUX BEIUYHH;
aToM, MOJIEKyJa, arperatHble COCTOSHHUS BemiecTBa (TBEpIOE, KHUIKOE,
ra3zoo0pa3Hoe); MEXaHUYeCKOe JBW)XEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
IPSIMOJIMHEWHOE), TPAEKTOPHS, paBHOJICUCTBYIOMIAs cull, AedopMaius (yrnpyras,
IIacTH4YecKas ), HEBECOMOCTh, COOOIIAIOIIUECS COCYIbI;

pasnuuath sABiaeHUs (AuQQy3us; TEIIOBOE ABUKCHHUE YAaCTHUIl BEIIECTBA;
PaBHOMEPHOE JIBUKEHUE; HEpPaBHOMEPHOE JBUYKEHUE; WHEPIIUS;
B3aMMOJCHUCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3aKPEIJIEHHOW OCBIO
BpalleHUs; Neperada JaBJICHHsS TBEPABIMH TEJIaMH, >KHJIKOCTAMH W Ta3aMu;
aTMoc(epHOe AaBieHUE; TUIABAHUE TEJI; MPEBPALCHUS MEXaHUUYECKOW YHEPIHH )
[0 OINHWCAaHWIO HX XapaKTEpHbIX CBOWCTB M Ha OCHOBE  OIIBITOB,
JE€MOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;

pacno3HaBaTh  MPOSIBJIEHWE  W3YYEHHBIX  (PU3MYECKUX  SBJICHUU
B OKPY’KalOIllEM MHUPE, B TOM 4YHuCie (PU3NYECKUe SBJICHUS B PUPOJIE: IPUMEPDI
JIBWKEHUS C PA3JIMYHBIMUA CKOPOCTSIMH B )KMBOM M HEKHBOW MPUPOJE; NECHCTBUE
CWJIbl TPEHHUS B MPUPOJIC€ U TEXHUKE; BIMSHUE AaTMOC(PEPHOrO [aBJICHHUS Ha
KUBOM OpraHu3M; IUIABaHUE pbIO; pbhYAard B TEJE€ 4YEJIOBEKAa; MPHU HTOM
MEPEBOIUTh MPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIIECIATh CYIIECTBEHHBIC
CBOMCTBA/TIPU3HAKY (PU3UYECKUX SIBICHUII;

ONUCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBICHUS, UCIOJIb3YS
¢usnyeckue BeNIWYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMsl, IYTb,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Teja, CHJia
TpeHUs, HaBieHue (TBEPAOro Temna, >KUIAKOCTH, Ta3a), BHITAIKHUBAIOIIAS CUJIA,
MexXaHU4YecKas padoTa, MOIIHOCTb, IIJICYO CHJIBI, MOMEHT CHJIbI, KO3(HUIIMEHT
IOJIE3HOTO JIEMCTBUSI MEXAHW3MOB, KHHETUYECKAsl M MOTECHUMAIbHAs YHEPTUs);
IpU OINMUCAHWU TPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICT HCIOIb3YEMBIX
BEJIUYMH, WX OOO3HAYEHUS W EAUHUIBl (PUINYECKUX BEIMYHMH, HAXOJUTh
(GopMybl, CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEJIMYUHY C JPYTUMU
BEJIMYMHAMH, CTPOUTh TpapUKA M3YyUYECHHBIX 3aBUCHUMOCTEH (PU3NYECKHUX
BEJIMYMH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBIEHUS U IPOLECCHI,
UCIIONb3Ys TIpaBUia CIOKEHUsS cui (BAOJb OJHOM MpsiMOil), 3aKoH I'yka, 3aKkoH
[Tackans, 3akoH ApxuMesna, MPaBUIIO paBHOBECHs pbryara (0J0Ka), «30J0TOE
MIPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHHsS MEXAHMYECKOW 3HEPruH; IpPH 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alHMCHIBaTh €r0 MAaTEMaTHYECKOE
BBIPAKEHUE;

OOBSACHATH (pU3MUECKUE SIBJICHUS, POIIECCHl U CBOWCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUd MPAKTUKO-OPUEHTUPOBAHHOIO XapakKTepa: BBISBIIATH
MPUYMHHO-CJICJICTBEHHbIC CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2 JOruYecKux
maroB ¢ omnopoid Ha 1-2 wu3ydyeHHBIX CBOMCTBAa (PU3MYECKUX SIBICHUIA,
(u3HUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemath pacu€THele 3aaud B 1-2 neicTBUS, HUCHOJb3Ys 3aKOHBI U
(dopMyIibl, CBSI3bIBAIOIINE (PU3NUECKUE BEIMYMHBL: HA OCHOBE aHAIU3a yCIIOBUS
3aJlayy 3alUChIBaTh KPATKOE YCJIOBUE, MOJCTABIATh (PU3UUECKHE BEIUYUHBI B
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(GopMyIibl ¥ IPOBOIUTH PACUETHI, HAXOAUTH CIIPABOYHBIC JAHHbBIE, HEOOXOAMMbIE
JUIA pElIeHUsl 3a/ad, OICHUBATh PEATHCTUYHOCTH IMOJYYEHHON (PU3NYECKON
BEJIUYHUHBIL;

pacrmo3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MPU MOMOIIH
(¢u3MYECKUX METOJIOB; B ONHCAHMM WCCIICOBAHMS BBIACIATH MPOBEPSIEMOE
MpeanoyiokeHrue (TUMOTe3y), pa3iuyaTb U HHTEPIPETUPOBATH TMOTYUYEHHBIN
pe3ynbTaT, HAaXOAWTh OIIMOKA B XOJE OIbITa, JeJaTh BBIBOABI IO €ro
pe3yJbTaTam;

OPOBOAMWTH OMBITHI MO HAOMIOACHUIO (PU3MYECKUX SBICHUA WIH
¢u3nyecKux CBOMCTB Ten: (OPMYJIHMPOBATH MPOBEPSEMBIC MPEANOIOKECHUS,
coOUpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYA0BaHMS, 3aITUCHIBATh X0/ OIbITa
U GOpMYIMPOBATH BHIBOIBI;

BBIMOJHATh MPSMbIE HM3MEPEHUS PACCTOSHUS, BPEMEHM, MAacChl TeJa,
00bEMa, CHIIBI U TEMIIEpPATypbl C HCIIOJb30BAHHUEM AHAJIOTOBBIX U IIU(PPOBBIX
npuOOpOB; 3aMUCHIBaTh MOKa3aHUS MPUOOPOB C YUETOM 33JaHHON aOCOIIOTHOU
HOTPELIHOCTA U3MEPEHMUI];

MPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTU OJHOU (PU3HUECKOW BEIMYUHBI OT
ApPYyrol C WCHOJB30BAaHUEM TPAMBIX H3MEPEHUH (3aBUCHMOCTH  IyTH
PaBHOMEPHO JBMXKYIIETOCS Tella OT BPEMEHHM IBWIKCHHS TeJa; CHJIbI TPECHHS
CKOJIbKEHUS OT Beca Tena, KadecTBa OOpabOTKM TIOBEPXHOCTEH Ten u
HE3aBHCUMOCTH CHWJIBI TPEHHSI OT TUIOMAAN COMPUKOCHOBEHHS TEIN;, CHIIBI
YOPYTOCTH OT YAJIMHEHUS TPYKUHBI;, BBITAIKUBAIOMIEH CHUIBI OT 00BEMaA
HOTpyKEHHOM 4YacTU Teja U OT IUIOTHOCTH JKUJKOCTH, €€ HEe3aBUCUMOCTHU
OT IUIOTHOCTU Tejla, OT TIIyOMHBI, Ha KOTOPYIO MOTPYXKEHO TeNo; YCIOBUMN
TUTaBaHUsL TeJ, YCIOBUW paBHOBECHS pblyara u OJIOKOB); Yy4acTBOBaTh B
IUIAaHUPOBAHUU Y4YEOHOTO HCCIIEOBaHMsI, COOMpPATh YCTAHOBKY U BBINIOJIHATH
U3MEpEeHMs], Clenysl MpeaJO)KEHHOMY TIUIaHy, (UKCHpOBaTh pe3yJIbTaThl
MOJyYE€HHOW 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJE MPEIJIOKEHHBIX Ta0JINI]
U rpauKOB, 1e1aTh BBIBOJIBI 110 pe3yjIbTaTaM HCCIIEJOBAHMS;

MPOBOANTh KOCBEHHBIE HW3MEPEHHUS (PU3UYECKUX BEIHYWH (IJIOTHOCTH
BEIIECTBA KUAKOCTH M TBEPIOTO Teia; Chia TPEHHsI CKOJBKCHUS, TaBJICHHE
BO3/yXa; BBITAJKMBAIONIAs CHJIA, JACHCTBYIOMIAs HA TOTPYXKEHHOE B KHIKOCTH
Teno; KO0I(P(UIMEHT TMOJIE3HOTO JACHCTBUS MPOCTHIX MEXaHU3MOB), CIEAYS
NPEIJIOKEHHOW MHCTPYKLIMU: TPU  BBIMNOJIHEHUM U3MEPEHUN  coOuparthb
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHHE HCKOMOW BETMUMHBI,

coOJI01aTh MpaBUjia TEXHUKU 0€30MaCHOCTH MpU padoTe ¢ 1aOOpaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChbl, TEPMOMETpP, TUHAMOMETpP, COOOIIAIOIIMECS] COCYIbl, OapoOMeTp, phlyar,
TOJIBYDKHBIN U HETIOABUIKHBIN 010K, HAKJIOHHAS TNIOCKOCTD;

XapaKTepu30BaTh  NPUHILMUIBI  JEHCTBUS ~ M3YYCHHBIX  TPHOOPOB
M TEXHUYECKHX YCTPOWCTB C OINOpOH Ha WX omnucaHus (B TOM YHCIIE:
MOJIIIMITHAKY, YCTPOMCTBO BOJOMPOBOJAA, THIPABIMUYECKUN Tpecc, MaHOMETD,
BBICOTOMEp, MOPLIHEBOW HACOC, apeoMETp), MCIOIb3ysS 3HAHHUA O CBOMCTBaX
(¢u3nyecKux ABICHUN U He0OX0UMBbIE (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
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NPUBOIUTL MpUMEpbl [/ HAaxoauTh HHPOpPMAIMIO O TMpUMEpax
MPAKTUYECKOTO MCIOIb30BaHMs (DU3UYCCKUX 3HAHWA B TOBCEAHEBHOM >KU3HU
Ut obecrieyeHus: 6e30MacHOCTH MPU OOpaIlleHUH ¢ IPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMH, COXPAHEHUS 3J0POBbSI M COOJIOJIEHUS HOPM HKOJOTHYECKOTO
MOBEJICHUS B OKPY>KaIOILEH Cpele;

OCYIIECTBIISITh OTOOP HMCTOYHUKOB HHpoOpManuu B ceTu VHTepHeT
B COOTBETCTBUM C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIINXCS
3HAHUU W MYTEM CPABHEHHUS PA3IMYHBIX UCTOYHUKOB BBIJEISATH MH(POpPMAIIHIO,
KOTOpast SIBJISIETCS] IPOTUBOPEUNBON UM MOKET OBITh HEOCTOBEPHOI;

UCIIOJIb30BAaTh MPHU BHIMIOJIHEHUH YUYEOHBIX 3a/IaHU HAYYHO-TIOMYJISIPHYIO
TUTEPATypy (HPU3MUECKOTO COACpKaHUS, CIIPABOYHbBIE MaTepHAIIbI, PECYpPChI CETU
WNuTtepHeT; BiIageTh NpuéMaMu KOHCHEKTUPOBAHUSI TEKCTa, MpeoOpa3zoBaHUs
uH(pOpMAaIUU U3 OJIHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

cO37aBaTh COOCTBEHHbBIE KPATKUE MHCbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(pOpMAIMU (PU3NUECKOrO COAECPKAHUSA, B TOM YHCIIE
MyOJIMYHO JeNlaTh KpaTKUE COOOIIEHUS O pe3yJbTaTaXx MPOEKTOB WM Y4EOHBIX
WCCJICIOBAHNM; TPU 3TOM T'PAaMOTHO MCIIOJb30BATh HW3YUYEHHBIM TOHSITUHHBINA
anmnapart Kypca (QU3HKHU, COMPOBOXK/IATh BHICTYIICHUE MTPE3CHTALUEH;

IIPU BBINOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIECIOBAHUN pacHpeseisiTh
00s3aHHOCTH B TPYNIIE B COOTBETCTBUU C MIOCTABJICHHBIMU 3a/1a4aMU, CIEAUTH 32
BBITIOJIHEHUEM TUJIaHA JIEUCTBUM, aJIEKBATHO OILIEHMBATh COOCTBEHHBIM BKJIAJ B
NEATENIbHOCTh TPYIIIbI; BBICTPAUBAaTh KOMMYHUKATMBHOE B3aUMOJCHCTBHE,
YUUTHIBAsi MHEHUE OKPYKAOLIUX.

8 knacc
[IpeameTHble pe3ysbTaThl Ha 0a30BOM ypOBHE JOJKHBI OTpa)kaTh
c(OpPMHPOBAHHOCTH Y 00YyYaIOLIUXCSI YMEHUMA:

HCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEMJIOBOE JIBUKEHUE
aTOMOB W MOJIEKYJI, arperarHbleé COCTOSHMS BEIIECTBA, KPUCTALIMYECKUE U
amop(HbIe Tea, HACBHILIEHHBIM M HEHACBILIEHHBIM Map, BIAXHOCTb BO3AYXa;
TeMIeparypa, BHYTPCHHSII OJHEpPrusi, TEIUIOBOM JBUTraTEllb; 3JIEMEHTAPHBIN
AJIEKTPUYECKUN 3apsill, JBJIEKTPUYECKOE II0JE€, NMPOBOJHUKUA W JUIJIEKTPUKH,
ITOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

paznuyaTh SBJIEHUS (TEIUIOBOE pacCIIMpeHUe/c:kaTtue, Terlonepeaaya,
TEIJIOBOE PABHOBECHE, CMAuyMBaHUE, KalNWUISAPHBIE SBJIEHUS, HCIApEHHUE,
KOHJIGHCAlUs, IUIaBJI€HHUE, KpHUCTauM3auus (OTBEpAEBAHUE), KUIICHHE,
Terionepeaaya (TEIJIONPOBOIHOCTh, KOHBEKIMS, H3IYyUYECHHE); DIEKTPHU3ALUS
T€J, B3aUMOJECHCTBUE 3apsiiOB, ACHCTBHS DJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJCHCTBME MArHUTOB, JCWCTBUE€  MArHUTHOTO  MOJIA
Ha TIPOBOJIHUK C TOKOM, SJIEKTPOMArHUTHAasT WHIYKIMS) IO OMHUCAHUIO MX
XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIMX JTAHHOE
(du3nyuecKoe SBICHUE;

pacrio3HaBaTh  IPOSIBIEHUE  M3YYEHHBIX  (U3UYECKUX  SBJIICHUH
B OKpY’XKaloIllleM MHpEe, B TOM 4YHCle (U3NYECKUEe SBICHUS B MPHUPOJIE:
MMOBEPXHOCTHOE HATSXKEHUE U KAWUISIPHBIE SBJICHUS B MPUPOJE, KPUCTAIIbI B
npupone, uznydenue ConHila, 3amep3aHue BOAOEMOB, MOPCKHE OpHU3HI,
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oOpa3oBaHHE POCHI, TYMaHa, HHEs, CHEra; dJICKTPUUECKUE ABJICHUS B aTMOcdepe,
AIIEKTPUYECTBO KUBBIX OPTraHU3MOB; MAarHUTHOE TMOJIe 3eMJH, Apeld MOIIOCOB,
pPOJIb MarHUTHOTO IOJS JUIA JKM3HHM Ha 3eMile, MOJSIPHOE CHUSHME; IPU ITOM
NEPEBOAUTh MPAKTUYECKYIO 3aJady B YUYEOHYIO, BBLIEIATH CYIIECTBEHHBIC
CBOMCTBa/IpU3HAKY (PU3NUECKUX SIBJICHUI;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA T€N M (PU3NYECKUE SIBJICHMS, UCIIOIb3YS
¢usnyeckue BENWYUHBI (TEMIEpaTypa, BHYTPEHHSSI DSHEPrus, KOJIUYECTBO
TEIJIOTHI, yJeJbHAs TEIJIOEMKOCTh BEIIECTBA, yJAENbHAs TEIUIOTa IUIABJICHMUS,
yAenbHas TEIUIoTa MapooOpa3oBaHMs, YJENbHas TEIJIOTa CropaHHs TOILINBA,
KO3 (UIIMEHT TMOJIE3HOTO JCWCTBHUA TEIUIOBOM MAalIMHBI, OTHOCHUTEIbHAS
BJIQKHOCTh BO3/lyXa, DSJIEKTPUYECKHI 3apsAll, CHJIAa TOKa, 3JIEKTPUYECKOE
HaIpsSOKEHUE, CONPOTUBIEHUE MPOBOAHHUKA, YAECIbHOE  CONPOTHUBIICHHE
BElIeCTBa, pabOTa W MOLIHOCTh 3JIEKTPUYECKOIO TOKa); IpHU OMNHMCAHUU
OPaBWJIBHO TPAaKTOBaTh (IU3MUECKUA CMBICI  HCIOJb3YEMbIX  BEJIWYMH,
0003HaUEeHU M €AMHULBI (U3MYECKUX BEIMYMH, HAXOJUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO (DU3MUYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMH,
CTPOUTH IPaPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIUUNH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (U3WYECKUE SBIEHUS M MPOLECCHI,
UCIIOJIb3ysl OCHOBHBIE  IOJIOKEHUS  MOJIEKYJSIPHO-KMHETHYECKOW  Teopuu
CTPOEHHS BEUIECTBA, MNPUHUUI CYNEPHO3UIUU TMoJel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsAna, 3akoH OMa g ydacTKa LenH, 3aKOH
Jlxoyns—JleHua, 3aKOH COXpaHEHHWs HEPruH; MpPU 3TOM JaBaTh CIOBECHYIO
(opMyJIMPOBKY 3aKOHA U 3aIIUCBHIBATH €r0 MAaTEMATUYECKOE BHIPAKEHUE;

OOBSACHATh (PU3NYECKUE MPOLECChl W CBOICTBA Tel, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyaluid IPAKTHKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
NPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHWE M3 1-2 noruyeckux
maroB ¢ omopod Ha 1-2 wu3yYeHHBIX CBOWCTBA (DM3MUECKUX SIBJICHUH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3adauyd B 2-3 JEHCTBUS, HCIOJB3YS 3aKOHBI |
(opMyIIbl, CBSI3bIBAIOIINE (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBHS
3a/layd 3aluChIBaTh KPaTKOE€ YCJIOBHE, BBISBIATH HEAOCTATOK JAHHBIX IS
pelieHusl 3ajadd, BbIOMpaTh 3aKOHBI M (OpPMYJIbI, HEOOXOIUMbIE ISl €€
penieHusi, NPOBOAUTH pacuy€Tbl W CpPAaBHMUBATh IMOJYYEHHOE  3HAUYCHHE
(u3nYeCcKOi BETMYMHBI C U3BECTHBIMU TaHHBIMU;

pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU MOMOUIH
(¢u3nYecCKuX METOJOB; HCIOJB3yS OMNHCAHME MCCIEAOBAaHUSA, BBIACIATH
poBepsAEMOe MPEANOI0KEHNE, OIIEHUBATh MPABUILHOCTh MOPSAIKA MPOBEACHUS
UCCJIeIOBAHMUSI, I€]aTh BBIBOJIbI;

OPOBOJUTH OMbBITHI O HAOMIOAECHHIO (PU3MYECKUX SIBICHUA WIIU
(¢u3NUecKMX CBOMCTB TeN (KamWUIApHBIE SIBICHUS, 3aBUCUMOCTH JaBJICHUS
BO3lyXxa OT ero  oObEMa,  TeMIepaTypbl;  CKOPOCTH  Ipolecca
OCTBIBAHMSI/HATPEBAHMS TIPU M3JIYYEHUH OT LBETA M3Ty4arollel/moriomaoimen
NOBEPXHOCTH; CKOPOCTh HCHApEHUsi BOABbI OT TEMIEpPATypbl >KUAKOCTH U
IJIomaaM €€ T[OBEPXHOCTH; JJIEKTpH3aUus TeJl W B3aUMOJECHCTBHE
ANEKTPUYECKUX 3apsAI0B; B3aMMOJEHCTBUE MOCTOSHHBIX MarHUTOB,
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BU3yaJIM3allisl MArHATHBIX TIOJIEW TOCTOSHHBIX  MAarHUTOB;  JE€HCTBUSA
MarHUTHOTO TOJISI HA MPOBOJHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA
AJIEKTPOJIBUraTeNsl  MOCTOSIHHOTO  TOKa):  (OpMYJIMpPOBAaTh  IMPOBEPSEMBIE
IPEINONOKEHUS, COOMpaTh YCTAHOBKY M3 IMPENJIOKEHHOr0 0O0OpyAOBaHUS;
OIHCHIBATh XOJ1 ONbITa U (POPMYIMPOBATH BHIBOABI;

BBIIIOJIHATh ~ NPSIMBIE  M3MEPEHUs  TEMIEPATYpbl,  OTHOCHTEIHbHOMN
BJIQYKHOCTH BO3]lyXa, CHJIbl TOKA, HAIPSDKEHUS C MCIOJb30BAHUEM aHAJIOTOBBIX
npuOOpoB W JaTYMKOB (PU3MUYECKUX BEJIMYMH; CPAaBHUBATh PE3YJIbTATHI
M3MEPECHHM ¢ yIETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTH;

IPOBOJIUTH UCCIIET0OBAHUE 3aBUCUMOCTH OJTHOM (PM3MUYECKOM BEIMUYUHBI OT
JAPYTroi ¢ MCHOJIb30BAaHUEM IPSIMBIX MU3MEPEHUN (3aBUCUMOCTH COIPOTUBIICHMUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOIAAM IONEPEYHOrO0 CEYEHMs] U YNEIbHOTO
CONPOTHUBIICHUS BEIIECTBA IPOBOJHUKA; CHJIBI TOKA, HIYIIETO Yepe3 NIPOBOJHUK,
OT HaNpsDKEHUsS Ha IPOBOJHMKE; HCCIEAOBAHME IOCIEAOBATEIBHOIO U
NapaJJIENIbHOTO  COSAVMHEHUN NPOBOAHUKOB): IUIAHMPOBATh HCCIEIOBAHHUE,
coOUpaTh YCTAaHOBKY U BBINOJHITh U3MEPEHMUSI, CIEysl IPENTIOKEHHOMY ILJIaHY,
(uKCHpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHJAE TaOmULl U
rpaduKoB, Aey1aTh BHIBOABI IO pe3yJbTaTaM UCCIIEI0BAHMS;

MPOBOJIUTHh KOCBEHHBIE HW3MEPEHHS] (PU3NYECKUX BEJIWYUH (yIenbHas
TEIIOEMKOCTh BEILECTBA, COMPOTHUBIICHHE MPOBOJAHMKA, padOoTa M MOIIHOCTh
ANEKTPUYECKOTrO TOKa): IJIaHUPOBATH U3MEPEHUS, coOupaTh
AKCIIEPUMEHTAJIBbHYI0 YCTAHOBKY, CIEeAys NpPEIJOKEHHOM WHCTPYKUUHU, U
BBIUKCIIATH 3HAYEHHUE BEJINYUHBI,

coOJI0/1aTh MpaBUiia TEXHUKK 0€30MacCHOCTH TIPH paboTe C 1ad0paToOpHbIM
000pyT0BaHUEM;

XapaKkTepu30BaTh  NPUHLMUIBI  JEHCTBUS  HU3YYEHHBIX  MPUOOPOB
U TEXHUYECKHX YCTPOMICTB C OMOpPOl HA UX ONUCaHUA (B TOM YHCIIE: CUCTEMA
OTOIJIEHUSI JOMOB, THUTPOMETp, MapoBasi TypOWHA, aMIepMETpP, BOIBTMETD,
CUETUMK  DJIEKTPUYECKOM  DHEPruu,  AJIEKTPOOCBETUTEIbHBIE  MPHUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpuMepsl), JJIEKTPUYECKHUE
MPEAOXPAHUTENN; DJIEKTPOMArHUT, BJEKTPOABUIATENb IOCTOSIHHOTO TOKA),
UCIIONIb3ysl 3HAHUS O CBOMCTBaX (DU3MYECKUX SBJICHUW UM HEOOXOAMMbIE
(u3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOWCTBA WM H3MEPUTEIIbHBIE
npuOOpbl MO CXE€MaM W CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIA TEPMOMETD,
TEPMOC, TMCUXPOMETP, T[UTPOMETP, JBUTATENIb BHYTPEHHETO CrOpPaHUS,
ANEKTPOCKOI, PEOCTaT); COCTAaBJIATh CXEMbl JJEKTPUYECKUX Lerner ¢
NOCJIEIOBATEIbHBIM U MAapauIeTbHBIM COEIMHEHUEM BJEMEHTOB, pa3jinyas
yCJIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX 1ETIEH;

OPUBOAUTH  NPUMEPBI/HAXOAUTh  HMHPOPMALUIO O npumepax
NPAKTUYECKOTO HCIONb30BaHUS (PU3MUECKMX 3HAHUW B TMOBCEIHEBHOM >KU3HU
JUIst oOecriedeHus: 6e30MacHOCTH MPU OOpaIIeHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMH, COXPAHEHMS 3JI0POBbsI U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CPEJIE;

OCYIIECTBIATh MOUCK HWH(pOpMaluu (PU3HMUECKOTO COAEPKAHUS B CETH
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NutepHer, Ha OCHOBE UMEIONIMXCS 3HAHUW UM NYyTEM  CpPaBHEHUS
JOTIOJTHUTENIPHBIX HMCTOYHUKOB BBIJICTATh HMH(POPMAIIUIO, KOTOpas SBISETCS
IPOTUBOPEYUBOU UITM MOXKET OBITh HEIOCTOBEPHOM;

WCIIOJB30BaTh MPU BBIMOJHEHUU YUYEOHBIX 3aJJaHU HAay4YHO-TOMYJISPHYIO
TUTEPATYpy (HU3UIECKOTO COACPIKAHUS, CIIPABOYHBIC MAaTEPHAIBI, PECYPCHI CETH
NurtepHer; Bianerb NpuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, NpeoOpa3oBaHUs
nH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co37laBaTh COOCTBEHHbIC NMHUCHBMEHHBIE U KPATKHE YCTHBIE COOOIICHMUS,
0000111ast ”HGOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUYECKOrO COJEpKAHUS,
B TOM 4YHuCJe NyOJUYHO TIPENCTABIATh PpPe3yJbTaThl MPOEKTHOM WU
UCCIIENOBATENbCKON  AEATENbHOCTH; MIPU OSTOM TIPAMOTHO HCIMOJb30BaTh
W3YYCHHBIA MOHATUMUHBIN anmapar Kypca (pU3uMKH, COPOBOXKIATh BBICTYILJICHUE
IIPE3CHTALUEN;

NP BBIMOJHEHUH Y4YE€OHBIX MPOEKTOB M UCCIEIOBAHUM (HU3UUECKUX
MPOIIECCOB  paclpeesiTh O0S3aHHOCTH B TpyHIe B COOTBETCTBUU C
MOCTABJICHHBIMU 3aJa4aMM, CJEIWTh 3a BBINIOJHEHUEM IUJIaHA JCUCTBUU H
KOPPEKTUpOBaTh €ro, aJIeKkBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIaJ B
NEATENIbHOCTh TPYIIbI; BBICTPAUBAaTh KOMMYHUKATHBHOE B3aUMOJCIHCTBUE,
MPOSIBIISASI TOTOBHOCTD pa3peiiath KOH(IUKTHI.

9 knace
[IpeameTHble pe3ylbTaThl Ha ©0a30BOM yPOBHE JOJKHBI OTpa)kaTh
c(hOpMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

WCMOJIb30BaTh TOHATHSA: CHCTEMAa OTCU€Ta, MaTepualibHas TOYKA,
TPaeKTOpHUs, OTHOCUTEIBLHOCTh MEXAHMYECKOIo JBWXKEHUs, AedopMmanus
(ynpyrasi, 1uiacTU4ecKasl), TpEeHHUe, I[EHTPOCTPEMUTEIHHOE  YCKOpPEHHUE,
HEBECOMOCTh U TIEPErPy3KHU; LUEHTP THKECTH; aOCOMIOTHO TBEPJOE TEJO, LIEHTP
TSOKECTH TBEPJIOTO TeJla, paBHOBECHUE; MEXAHUYECKHUE KOJIeOaHUs U BOJIHBI, 3BYK,
uH(ppa3ByK u YIBTPa3BYK; AIEKTPOMArHUTHBIE BOJIHBI, IKaia
ANIEKTPOMATHUTHBIX BOJH, CBET, OJU30PYKOCTh U JATBHO30PKOCTh, CIEKTPHI
UCIyCKaHWsA W TIOTJIONICHMs; anb(da-, OeTa- W raMMa-u3IydeHHs, H30TOIIBI,
sJIepHAsi DHEPTeTHUKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JIBMDKEHUE, PABHOYCKOPEHHOE TMPSMOIMHEHHOE ABUKEHUE, CBOOOTHOE TaJICHUE
T€J, pPABHOMEPHOE JABWKEHHE 1O OKPYXXHOCTH, B3aUMOJICHCTBUE  TE,
pEaKTUBHOE  JIBI)KEHHE, KoJjiebaTelbHOE  JIBIDKCHHE  (3aTyxawlme |
BBIHYKJICHHBIE KOJieOaHWs), PE30HAHC, BOJTHOBOE JBWKEHHE, OTPAXKECHHUE 3BYKa,
NPSMOJIMHEMHOE PACpPOCTPAHEHUE, OTPAKEHUE U MPEITOMIICHHE CBETA, MOJHOE
BHYTpPEHHEE OTPAXKCHHUE CBETA, PA3JIOKEHHUE OEJIOro CBETa B CIIEKTP U CIOKCHHUE
CIIEKTPAJIbHBIX I1IBETOB, AUCIIEPCHUSI CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTD,
BO3HUKHOBEHHE JIMHEHYATOTO CHEKTpa M3JIy4YEHUs) IO ONUCAHUIO MX
XapaKTepHbIX CBOWCTB W Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JTaHHOE
¢dusnueckoe SBICHUE;

pacmo3HaBaTh ~ MPOSIBIIEHWE  W3YYEHHBIX  (U3UYECKUX  SIBJICHUH
B OKPY’KaroIieM Mupe (B TOM Yuciie GU3UYECKUE SIBJICHUS B MPUPOJIC: TTPHIIUBHI
Y OTJIMBBI, JIBM>KeHHUE TuiaHeT COTHEYHOUM CUCTEMBI, pEaKTUBHOE JBHKCHUE
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KUBBIX OPraHU3MOB, BOCIPHITHE 3BYKOB JKMBOTHBIMH, 3EMJIETPSICEHUE,
ceiicMHuecKkue BOJHBI, I[yHaMH, 3XO, IIBETa TeJ, ONTHYECKHE SIBICHUA B
opupojie, OHOJOTMYECKOE JEUCTBHE BHJIKMMOTO, YJIbTPa(pHUOJIETOBOIO U
PEHTTEHOBCKOTO U3IyUYEHHI; €ECTECTBEHHBIN paJuOaKTUBHBINA (DOH, KOCMUUECKHE
Jy4yd, paJAMOAaKTUBHOE M3JIy4EHHE NPUPOJHBIX MHUHEPAIOB; JEHCTBHUE
pPaZMOaKTUBHBIX W3JIy4YEHUH Ha OpraHu3M 4YelOoBeKa), MpPU 3TOM IEPEBOIUTH
IPAKTUYECKYIO 3agaqy B y4eOHy!1o, BBIJICTIATh CYLLIECTBEHHbBIE
CBOMCTBA/IpU3HAKY (PU3NUECKUX SIBICHUII;

OTHCHIBAaTh U3yUEHHBIC CBOMCTBA TN M (PU3NYCCKUE SIBICHUS, UCIOIB3YS
¢usznyeckue BENUYMHBI (CpeaHssi M MTHOBEHHAas CKOPOCTh Tela Ipu
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHUE, IEPEMEILIEHUE, ITyTh, YIII0Bas CKOPOCTh,
CWJIa TPEHUs], CUJIa YIIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO MaJECHMS,
BEC TeJla, UMITYJIbC Tella, UMITYJbC CHJIbl, MEXaHUYecKas paboTa U MOILHOCTD,
HNOTEHUMANbHAS HHEPrusl Teja, MOJHATOTO HaJ IMOBEPXHOCTHIO 3EMJIH,
NOTEHUUAIbHASL DHEPrUsl CXKATOM MPY>KUHBI, KUHETHUUECKAs SHEPIusi, MOJHas
MEXaHUYECKask JHEPIUsl, IEPUOJ U YaCTOTa KOJeOaHuM, IIMHA BOJIHbI, [POMKOCTb
3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeJb MPEJIOMIICHUS CPE.bl); IPH
OTHMCaHWU TPABUIBHO TPAKTOBATh (DU3MUECKHIA CMBICT MCHOJIB3YEMBIX BEIMYHH,
000O3HAUEHUs W €IUHULBl (PU3NYECKUX BEJIMYMH, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIINE JTAHHYIO (DU3HUECKYIO BEIMYUHY C APYTUMHU BETMUYUHAMU, CTPOUTH
rpaduKy U3Yy4EHHBIX 3aBUCUMOCTEH (DU3HMUECKUX BEINYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIECCHI,
UCTIOJIb3Ys 3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI
CYNEpPHO3ULMH CUJI, MPUHIMI OTHOCUTENbHOCTH [ammnesi, 3akoHsl HploTOHa,
3aKOH COXpPaHEHUS HMIIYJIbCa, 3aKOHBbl OTPAKEHUS M TPEJIOMJICHHUS CBETa,
3aKOHBI COXpPAHEHHS 3aps0BOTO U MACCOBOTO YHMCEN MPH SAEPHBIX PEAKIMIX;
IpU 3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHUChIBaTh €ro
MaTEeMaTHUeCKOE BBIPAKCHHUE;

OOBSICHATh (U3MYECKHE TPOIECCHl W CBOMCTBA TEN, B TOM YHUCIEC U B
KOHTEKCTE CHUTyalliii MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBISBIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3M, CTPOUTh OOBSICHEHHWE M3 2—3 JIOTUYECKUX
IaroB ¢ Omopod Ha 2-3 W3yYEHHBIX CBOWCTBA (DU3MUECKUX SIBJICHUH,
(pU3HUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

pemath pacu€THble 3a7ayd  (Omuparoldecss Ha CHCTEMY U3 2—
3 ypaBHEHHU#), UCHOJNB3YS 3aKOHBI M (POPMYJIbI, CBSI3BIBAIOLIUE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJOBMS 3aJaud 3alMChIBaTh KPaTKOE YCIOBHE,
BBISIBJISITH HEOCTAIOIINE WM W30BITOYHBIEC JaHHBIC, BHIOWpATh 3aKOHBI H
dopMyIbl, HEOOXOAWMBIE ISl PEIIeHUs, MPOBOAWTH PAcUYEThl M OIICHUBATH
PEATUCTUIHOCTH MOTYYSHHOTO 3HaYCHHS (PU3NIECKON BETUYHHEI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PpEIIUTh TPU TOMOIIH
(¢u3NYECKUX METOJOB; UCIONB3yS ONMHCAHWE WCCICAOBAHUS, BBIICISTDH
IpoBepsieMOoe MPEIIOJIOKEHNE, OLIEHUBATh MPABMIIBHOCTH MOPSIIKA MPOBEICHUS
MCCIICJIOBAHMSI, AETATh BBIBOJIBI, MHTEPIPETHPOBATH PE3YIbTAThl HAOMIOICHUH 1
OTIBITOB;

OPOBOAUTH OMBITHl 1O HAOMIONCHUIO (PU3WYECKUX SBICHUM WIH
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¢usznyeckux CBOWCTB Ten (M3ydyeHHe BTOporo 3akoHa HpioTOHA, 3aKoHA
COXpaHEHUS YHEPTUH; 3aBUCUMOCTD MepHOoIa KoJIeOaHUH MPYKUHHOTO MasTHAKA
OT Macchl Ipy3a U KECTKOCTHU MPY>KUHBI U HE3ABUCUMOCTH OT aMILTUTYAbl MaJIbIX
KoJeOaHM; MPSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa, paslioKeHHe Oenoro
CBETa B CIIEKTP; U3yUYEHHE CBONCTB M300pakeHUs B IJIOCKOM 3€pKajieé U CBOMCTB
U300paKeHUs TMpeaMera B coOuparonieil JMH3e; HaOMIOJEeHUE CIUIOIIHBIX U
JUHENYaThIX CIEKTPOB HM3IYUYEHHUS): CAMOCTOATENIBHO COOMpATh YCTAaHOBKY U3
U30BITOYHOTO Ha0Opa 000PYIOBAHUS; OMUCHIBATH XOJ] OMBITA U €T0 PE3YJIbTATHhl,
(GbopMyIMpPOBATH BHIBOIBI,

POBOJUTH MPU HEOOXOJUMOCTH CEPHUIO0 MPSIMBIX HU3MEPEHUH, Oompenensis
CpeliHee 3HaUeHHE U3MepsieMo BeMYuHbI (POKyCHOE paccTosiHie coOupatrouieit
JIMH3BI); 000CHOBBIBATH BHIOOD CIIOCO0a M3MEPEHUS/M3MEPUTEIIBLHOTO Mprbopa;

IPOBOJUTh  HCCIEOBAaHUE  3aBUCUMOCTEH  (DU3UYECKUX  BEITUYUH
C HUCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUN (3aBUCHMOCThH IyTH OT BPEMEHU MpHU
PAaBHOYCKOPEHHOM JIBMKEHUM 0€3 HayalbHOW CKOPOCTH; TepHuojia KoseOaHui
MaTEMaTUYECKOr0 MasTHHUKA OT JUIMHBI HUTH; 3aBUCHUMOCTH YTIJia OTpPa)KEHUs
CBETa OT yIJa MaJeHUs M yria NMpeIOMJICHUS OT yria MaJeHHs): MIIaHUPOBATh
HCCIIEIOBAaHNE, CaMOCTOSATENbHO  coOMpaTh  YCTaHOBKY,  (DUKCHpOBATh
pe3yIbTaThl MOTYYEHHON 3aBUCUMOCTH (PM3MUCCKUX BEIMYMH B BUIEC TAOJUIl U
rpaduKoB, AeNaTh BBIBOJBI IO PE3YJIbTaTaM HCCICIOBAHNUS;

IPOBOJUTh KOCBEHHBbIE HW3MEPEHHUS (U3MYECKUX BEIMYUH (CpEeaHss
CKOPOCTb M YCKOPEHHE Tejla MPU PaBHOYCKOPEHHOM JBUXKEHUHU, YCKOpPEHHE
CBOOOTHOTO MAJCHHUS, )KECTKOCTh MPYKUHBI, KOADPUITMEHT TPEHUS CKOJIBKEHUS,
MEXaHW4ecKkass pabdoTa ¥ MOIIHOCTh, 4YacToTa M TEPUOJ  KoJieOaHUU
MaTEMaTUYECKOTO U MPYKUHHOTO MAasTHUKOB, OMTHYECKas Cuia coOuparoiiei
JUH3bI, PpAJUOAKTUBHBIN  (GOH): TIJIAHUPOBATH U3MEPEHHs;  CcoOUpaTh
DKCIIEPUMCHTAJILHYI0  YCTAHOBKY ¥ BBIMOJHATH  W3MEPCHHS,  CIEAys
MPEIIOKCHHOW MHCTPYKIIMH; BBIYUCIIATH 3HAUCHUE BETMYMHBI M aHATTM3UPOBATH
MOJTyYEHHBIE PE3yIbTaThl C YUYETOM 3aJaHHOU TOTPEITHOCTH U3MEPEHHIA,

coOJII01aTh MpaBUiia TEXHUKK 0€30MacCHOCTH P padoTe ¢ 1ad0paTOpHbIM
000pyI0oBaHUEM;

pasnuyaTh OCHOBHBIC TPHU3HAKA W3YYEHHBIX (DHU3UYECKUX MOJIETCH:
MaTepuaabHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYCUHBIM HNCTOYHHK CBETA,
Jyd, TOHKas JMH3a, MJIaHEeTapHas MOJIeTh aTOMa, HYKJIOHHAs MOJIEIbh aTOMHOTO
Aqpa,

XapaKTepu30BaTh  TMPUHIUIBI  JCHUCTBUS  M3YUYCHHBIX  MPUOOpPOB
Y TEXHUYECKUX YCTPOMNCTB C OMOPON HA MX OMUCAHUA (B TOM YHUCIIE: CIIUIOMETP,
JATYUKU TIOJIO)KEHUS, PACCTOSHUS W YCKOPEHHUsS, pakeTa, 3XOJO0T, OYKH,
nepuckon, QoroamnmnapaTr, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, JTO3UMETD,
kamepa BuibcoHa), UCHoib3ysl 3HaAHUS O CBOMCTBaX (DU3UUYECKUX SIBICHUN W
HE0OX0UMbIE (PU3UUYECKUE 3aKOHOMEPHOCTH;

MCIIOJIB30BaTh CXEMBI U CXEMATHYHBIC PUCYHKH WU3YUYCHHBIX TEXHHUYCCKUX
YCTPONCTB, W3MEPUTEIBHBIX MPUOOPOB W TEXHOJOTHYECKHX IPOIIECCOB IpHU
penIeHNN y4eOHO-PAaKTHYECKUX 3a7ad; ONTHYECKUE CXEMBI IS MOCTPOCHHUS
M300paKEHHH B TUNIOCKOM 3€pKaJie M COOMPAIOIIEeH JIMH3E;
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MPUBOANTh  NPUMEPHI/HAXOIUTh  HHPOPMAUIO O nmpuMepax
MPAKTUYECKOTO MCIOIb30BaHMs (HU3UYCCKUX 3HAHWA B MOBCEAHEBHOUN KU3HU
JUTst o0ecriedeHus: 6e30MacHOCTH MpU 0OpaIIeHUH ¢ MPUOOpaMH U TEXHUUECKUMU
YCTPONUCTBAMH, COXPAHEHHS 3JI0POBbSi U COOJIIOJCHHUS HOPM 3KOJOTHYECKOTO
MOBECHUS B OKPY KaIOIEH Cpejie;

OCYIIECTBIATh TOWCK HWHGOpMAK (PU3NUECKOTO COACPKAHUS B CETH
HNHTepHET, caMOoCTOATEIRHO (POPMYIHPYST TOUCKOBBIN 3alpoc, HaXOAUTh ITyTH
OTIpeIeICHNS JOCTOBEPHOCTH MOTyYEHHON HH(POPMAIIMHA Ha OCHOBE MMEIOIIIUXCS
3HAHWH U JOTIOJHUTEIHHBIX UCTOUYHUKOB;

UCIIOJIb30BAaTh MPHU BHIMIOJIHEHUH YUYEOHBIX 3a/IaHU HAYYHO-TIOMYJISIPHYIO
TUTEPATypy (HPU3MYECKOT0 COACpKaHUs, CIPABOYHbIE MaTepHAIIbI, PECYPCHI CETU
WNuTtepHeT; BiIageTh NpuéMaMu KOHCHEKTUPOBAHUSI TEKCTa, MpeoOpa3zoBaHUs
uH(pOpMAaIUU U3 OJIHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIC COOOIECHHS HA OCHOBE
MH(}OpMaAIUU U3 HECKOJIBKUX UCTOYHUKOB (PU3HUECKOTO COJAEPKAHMS, Ty OIMIHO
MPEACTABIATh PE3YyAbTaThl MMPOCKTHOW MM WCCIIEIOBATEIBLCKOU JCATEIHHOCTH;
IpA 3TOM TPAMOTHO UCIOJb30BATh W3YUYECHHBIA TOHSATUWHBIN  armapar
M3y4aeMoTro paszenia (U3UKH W COMPOBOXKIATH BBICTYIUICHHE IIpPE3CHTAIIUCH
¢ yu€ToM 0COOCHHOCTEH ayAMTOPUHU CBEPCTHUKOB.

10 kace

[IpeameTHble pe3ylnbTaThl Ha ©0a30BOM yPOBHE JOJKHBI  OTpPaXKaTh
c(hOpPMHPOBAHHOCTH Y 00YYAIONTUXCSI YMCHUMN:

MPOBOJUTh  HCCICAOBAaHUE 3aBUCUMOCTEH  (DU3WYECKUX BEIUYMH C
WCITOJIb30BAaHUEM TIPSMBIX HM3MEPEHHUH (3aBUCHMOCTH ITyTH OT BpPEMEHH TIpH
PAaBHOYCKOPEHHOM JBMXKEHMM O€3 HadaJIbHOM CKOPOCTH; Mepuoja KoJieOaHUi
MaTEMaTUYeCKOT0 MasSTHHKA OT JJWHBI HHUTH, YIJIa OTPaKECHHsS CBETa OT YyIJa
NaJICHNS, YTJIa IPEeJOMIICHHUS OT yrjla MaJeHus] CBETOBOTO JIy4ya): CAaMOCTOSTEIHHO
coOupaTh YCTaHOBKY, (UKCHpOBATh pe3yJbTaThl MOJYUYEHHON 3aBHCHUMOCTU
buznueckux BEIMYMH B BHAE TAaOMUIl U rpaduKoOB, JelaTh BBIBOJALI IO
pesynbpTaTaM HccienoBaHusd (MIPU HAJIMYMKA BO3MOXKHOCTH WJIM TPOBOJMTH
BUPTYaJIbHBIE JTA00paTOpHBIE PaOOTHI);

MPOBOJUTH KOCBEHHBIE W3MEpEHUsS (U3MUECKUX BEIMYMH  (CpemaHss
CKOPOCTh U YCKOpPEHHE Tejla MNP PaBHOYCKOPEHHOM JBWKEHUHU, YCKOPCHUE
CBOOOJTHOTO TAJIEHUs, )KECTKOCTh MPYKUHBI, KOAD(DUIIMEHT TPEHHSI CKOJIBXKEHUS,
MexaHu4eckas paboTa ©  MOIIHOCTh, YacTOoTa M IEpUOa  KOJcOaHMA
MaTeMaTHYeCKOr0o W TNPYKUHHOTO  MAasSTHHKOB, (OKYCHOE€  PaCCTOSIHHE
coOuparolel JTUH3bI, PaANOAKTUBHBIN (DOH): MJIAHUPOBATH U3MEPEHUS; COOUPATh
AKCIIEPUMEHTAILHYIO YCTAaHOBKY, CIEAYS MPEAIOKCHHON HHCTPYKIIMH; BEIYUCIIATD
3HAUYCHHWE BEJIMYHMHBI M aHAJU3MPOBATH TOJYYCHHBIE PE3YyJbTaThl C YYETOM
3aJIaHHOM MOTPEITHOCTH M3MEpPEHUH (ITPU HAIMYUU BO3MOYKHOCTH WJIH TTPOBOJIUTH
BUPTYaJIbHBIE JTA0OpaTOpHBIE PAOOTHI);

coOmroaTh TpaBuia Oe30macHOro Tpyaa mpu padore ¢ JabopaTOPHBIM
o0opynoBanueM (TIpH HAIUYUU BO3MOXKHOCTH WM TPOBOJUTH BUPTYaJbHBIC
nabopaTopHbIe pabOThI);
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paznuyaTh OCHOBHBIC TMPU3HAKKA W3YYCHHBIX (PU3UUECKHX MOJEIECH:
MaTepuaibHas TOYKAa, AOCOJNIOTHO TBEPIOE TEJO, IUIaHEeTapHas MOJENh aToMma,
HYKJIOHHAas MOJIENIb aTOMHOTO SIAPA;

XapakTepu30BaTh  MPUHIMUMNBI  JICUCTBUA  HM3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA WX OMUCAHUS (B TOM YHUCIE CHOUIOMETD,
JATYUKU TIOJIOKEHHUSI, PACCTOSIHUSA M YCKOPEHUS, PAKETHI, 3XOJIOT, OUKHU, IEPUCKOII,
doToamnmapat, BOJIOKOHHAsI ONTHKA, CIIEKTPOCKOII, JO3UMETpP, KaMepa BuibcoHa),
UCIIOJIB3ysl 3HAHWUSA O CBOWCTBaX (DU3WYECKUX SBICHUH ¥ HEOOXOIUMBIC
bu3ngecKue 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH HM3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMUECKHX IIPOLIECCOB TIPH
pelieHur y4eOHO-TIPAKTUYECKUX 3a7ad; ONTHUYECKUE CXEMbI [IJIsi MOCTPOCHHUS
M300paKEHUI B IJTIOCKOM 3€pKajie U COOMparoIiel JINH3E;

MPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIOJIH30BAHUS (PU3NUECKUX 3HAHUH B
MOBCEIHEBHON KU3HU sl oOecredeHus: Oe30MacHOCTH TpU OOpaIlleHHH C
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 370pOBbSl U
COOJIIOICHUSI HOPM IKOJOTUUYECKOTO MTOBEJICHUS B OKPY KalOIlEh Cpeie;

OCYILECTBIIATh, MOUCK HHPOpMalMU (UBUYECKOTO COACPKAHUS B CETH
HNuTtepHer, caMoCTOsATENbHO (GOPMYJIHUPYST MOUCKOBBIA 3ampoc; HAXOAUTh MYTH
OMpEIeNICHUs] TOCTOBEPHOCTH MOJyYEeHHON MH(POPMAIMA HA OCHOBE HMMEIOIIUXCS
3HaHWUM U3 Kypca PU3UKHU U JOTIOTHUTEIHHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh IPHU BBHINIOJHEHUU YYEOHBIX 3aJaHUN HAay4YHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COACpIKAHUsS, CIIPABOUYHBIE MATEPHANIbI, PECYPChl CETU
WNuTepHeT; BiIajeTh NpHeMaMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIU U3 OHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHBIE IMHCHbMEHHBIE W YCTHBIE COOOIIEHUS, 0000IIas
MH(pOpMAIINIO M3 HECKOJbKUX MCTOYHHMKOB, TPAMOTHO HCIOJL30BaTh M3YUYCHHbBIN
MOHATUMHBINA amnmapat Kypca (pU3UKH, COMPOBOKAATH BRICTYIUICHHE TTPe3eHTaIuen
COOCTBEHHOI'O COOOIICHUS, YUUTHIBAs OCOOCHHOCTH ayIUTOPUU CBEPCTHUKOB;

MIPU BBIMIOJIHEHUU UCCIEAOBAaHUN (DU3NUECKUX MPOILECCOB CaMOCTOSITEILHO
MJIAHUPOBATh COBMECTHYIO JESATEIBLHOCTh B TPYIIE, CIEAUTh 3a BBIIOJIHEHUEM
MjaHa JCHUCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHUBATH COOCTBEHHBIM
BKJIaJ B  JCATENbHOCTh  TPYNIbI;  BBICTpauBaTh KOMMYHUKATUBHOE
B3aMMO/ICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.
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TEMATHYECKOE IIVIAHUPOBAHHUE

7 kaacc (68 1)

TemaTuuecknii 610k, | OCHOBHOe co/epiKaHue OcHOBHBIE BH/IbI AeSITEJILHOCTH YUALIUXCS (HA YPOBHE Y4eOHbIX ueﬁCTBl/n“J)l
TEeMa
Paznen 1. ®u3nka u €€ posib B NO3HAHHH OKpY:Kaiouero mupa (6 1)
®du3uka — Hayka o [Dduzmka — Hayka o |[BeisiBiaeHHe paznuuuii MeXay (PU3NUEeCKUMHU U XUMHUYECKUMU nipeBpamieHusiMu (MC —
npupoae pupoJe. SIBneHus (XxuMwus).
(2 4) npupoasl. Ouszndeckue [Pacno3HaBanue U Kiaccudukanys GU3NUECKUX SIBJICHUN: MEXaHUYECKUX, TEIUIOBBIX,
SIBJICHUS: PJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MEXaHU4YECKHUeE, HaOnronenue u onucanue PU3nIecKux siBJICHUN
TEIUIOBbIE,
PJIEKTPUUYECKHE,
MarHuTHBIE, CBETOBBIE,
3BYKOBBIE
Ddusnyeckue dusnueckue Ornpenenenue 1EeHbI AEJIEHUs LIKalIbl U3MEPUTEIbHOro npubopa. M3mepenue nuHENHHbBIX
BeJTHYHHBI BeIN4MHBL. 3MepeHne [pa3MepoB Tell U MPOMEXYTKOB BPEMEHM C yYETOM ITOIPEITHOCTEHN.
(24) ¢uznyeckux BenuuuH. M3mepeHne o0bEMa JKUAKOCTU U TBEPJIOrO TEJA.
duznyeckne npubopsl. [M3MepeHue Temmeparypbl HOpH IOMOIIM KUJKOCTHOIO TepMOMETpa M JaTydKa
[TorpemnocTh TEMIIEPATYPHI.
N3MEpPEHUH. BreInosiHEeHMEe TBOPYECKUX 3aJaHUM MO MOUCKY CIIOCOOOB HW3MEPEHUs HEKOTOPBIX
MexxayHapoiHast (pr3nYecKUX XapaKTepUCTUK, HAIIPUMEP Pa3MEPOB MaIbIX 0OBEKTOB (BOJIOC, IPOBOJIOKA),
CHCTEMA €IUHUI] YIUIEHHBIX OOBEKTOB, OOJIBIIUX PACCTOSHUM, MaJbIX IIPOMEXKYTKOB BpPEMEHHU.
OO6cyXIeHNEe TpeajIaraéMbIX ClToCOO0B

! Mpu paspaboTke pabouei mporpaMMbl B TeMaTHYECKOM ILUIAHHMPOBAHUM JIOJKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOB30BAHHS DIEKTPOHHBIX
(mupoBbIX) 00pa30BATENBHBIX PECYpPCOB, SBIISIIOLIMXCSA YYEOHO-METOIMYECKUMU MaTepuaiaMu (MyJIbTUMEIUIHBIE MPOrpaMMBbl, 3JIEKTPOHHBIE
Y4e€OHMKHU U 3aJIaYHUKH, FJIEKTPOHHbIE OUOIMOTEKH, BUPTYaJIbHBIE JJa00paTOPUH, UTPOBBIE MTPOrpaMMBbl, KOJUIEKIIUU IIU(PPOBBIX 00pa30oBaTEIbHBIX
pecypcoB), peanusyomux auaaktudeckue Bosmoxknoctu MKT, cogep)kaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 00pa3oBaHMM.
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EcTecTBeHHO-
HaYy4YHbII METOo/1
MO3HAHUSA

(24)

Kak ¢usuka u gpyrue
eCTeCTBEHHBIC HAyKH
N3y4aroT PUPOY.
EcTecTBeHHO-Hay4YHBIN
METO/ MO3HAHHUS:
HaOJIIOIEHHE,
[MOCTaHOB- K4 HAyYHOTO
BOIIPOCA, BBIJIBHKCHHUE
TUIIOTE3, DSKCIICPUMCHT
M0 NPOBEPKE THUIOTE3,
00OBbsiICHEHUE
HaOJIF01aeEMOT'0
STBJICHHSI. Onwucanue
(pu3mdecKkux SBJICHUU C
MTOMOIIBIO MOJICIICH

BriaBukeHHe TUIIOTE3, OOBSICHSIONIMX MPOCTHIC SIBJICHUS, HATIPUMED:

— MOYEMY OCTAHABJIMBAETCS JABUXKYILEECS IO IOPU30HTAIBHON IOBEPXHOCTHU TEJIO;

— IOYEMY B YKApPKYIO 1001y B CBETJION OJEXK A€ NIPOXJIaHEHN, Y4EM B TEMHOM.
[Ipemioxenre cnocob0OB MPOBEPKHU TUMOTES.
[IpoBeaeHnEe HCCIeOBaHUS MO MPOBEPKE KAKOM-TUOO0 THUIIOTE3bI, HAPUMEDP: JTAITBHOCTD
1oJi€Ta mapuka, IyImeHHOro TOPU30HTAJIbHO, TEM O0JIbIIIe, YeM OOJIbIIIE BBICOTA ITyCKa.
[Toctpoenune mpoctedmmx mMoaeneid GU3NIeCKUX SIBICHUN (B BUJIC PUCYHKOB HIIH CXEM),
HaIllpUMep IaJeHUE NPeIMETa; IPSIMOJINHENHOE PaCIPOCTPAHEHUE CBETA

Paznea 2. I1

€pBOHAYA/IbLHBIC CBCICHUSA O CTPOCHUHU BEHIECTBA (5 ‘-l)

CrtpoeHue
BelecTBa
(19)

ATOMBI U MOJIEKYJIBI, UX
pa3- wmepbl.  OnbITHI,
JT0Ka3bIBAIOIIHE
TTUCKPETHOE CTPOEHHUE
BEIIECTBA

HaOmnronenue u mHTEepIpeTanus ONbITOB, CBUJIETENbCTBYIOLIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHNH BCUICCTBA: ONBITEI C PACTBOPCHUECM PA3JIMYHBIX BEUICCTB B BOJC.

OrneHka pa3MepoB aTOMOB M MOJIEKYJI C UCTIOJIb30BaHUEM (oTorpaduii, MoJTydeHHbIX HA
aTOMHOM cui10BoM MuKpockorne (ACM).Onpenenenue pa3MepoB MajibIX Tel

JIBHKeHME
U B3auMMOJeEHCTBHE

4ACTHIl BEIeCTBA
(29)

J{BU>keHUE YaCTHI]
BEIIECTBA. CBs3b
CKOPOCTH JIBUKEHUS
JaCTHI] c
TEMIIEPATYPOU.
bpoyHOBCKOE IBUKEHUE.
Jnddysus.
B3anmMoielicTBUe YacTUll
BEIIECTBA: MNPUTSI)KEHUE
1 OTTAIIKUBAHUE

Habmtonenue n o0bsicHeHue OpPOYHOBCKOTO JIBMKEHHUS U siBIICHUS nUGPy3uH.

[IpoBeneHre U 0O0BCHEHHE ONBITOB IO HAOIIOIEHUIO TEIJIOBOTO PACIINPEHHUS Ia30B.
[IpoBeaeHne U OOBSICHEHHE OMBITOB MO OOHAPY>KEHHUIO CHUJI MOJIEKYJISIPHOTO NMPUTSHKEHUS U
OTTAJIKUBAHUS
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Arperarssie

ArperaTHble COCTOSIHUS]

Onucanue (C UCNOJIB30BAHUEM IIPOCTHIX MOJIEJIEN) OCHOBHBIX Pa3/IMUMil B CTPOCHUU Ta30B,

COCTOSTHUS BEIIICCTBA: CTPOCHUEHKUIKOCTEH U TBEPIBIX TEIN.
BellecTBa ra3oB, OkuakocTedl HOOBICHEHHE MAJIOU COKMMAEMOCTH KHUJAKOCTEH U TBEPABIX TEJ, OOJIBIIION C)KUMAEMOCTH
(2 9) TBEPIBIX ra3oB.
(kpuctammuaeckux) Ten. (O0bsicHeHne coxpaHeHUs! (OPMBI TBEPIABIX TEN U TEKYyYECTH )KUIKOCTH.
B3anMocCBsI3b MmexaylIpoBesieHre OonbITOB, JOKA3bIBAIOIIMX, YTO B TBEPJOM COCTOSIHUU BOJIbI YaCTHIIbI
CBOMCTBAMM BEILIECTB B [HAXOJSTCS B CPEAHEM Jalibllie APYT OT Apyra(IUIOTHOCTh MEHBIIIE), YEM B KUIKOM.
pa3HbIX arperaTHbIX|Y CTAaHOBJICHHE B3aMMOCBSI3U MEXKY OCOOCHHOCTSIMHM arperaTHBIX COCTOSIHHH BOJBI U
COCTOSTHUSIX " MX|CYyIIECTBOBAaHHEM BOAHBIX Oopranu3MoB(MC — Ouosnorus, reorpadusi)
ATOMHO-MOJIEKYJISIPHBIM
CTPOCHHUEM.
OcobeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI
Paznen 3. /[BuskeHue u B3aumoaeiicreue tea (21 1)
MexaHHYeCKOe MexaHudeckoe VccnenoBanue paBHOMEPHOT'O JBUKEHUS U ONPEJEIICHUE €ro IPU3HAKOB.
IBHIKEeHHE nBmkeHue. PaBHomepHogHaOmroaeHe HEPAaBHOMEPHOTO JABXKEHUSI M ONPEACIICHUE €ro OTJIIMYUNA OT paBHOMEPHOTO
(3u9) )48 HEpPaBHOMEPHOE|IBUKEHHUSI.

nBrkeHne. CKOpocCTb.
Cpenssis CKOpOCTH IIpH
He- paBHOMEpPHOM|
NBIOKEHUU. Pacuér mnyTy
1 BDEMEHH JIBUKCHUSI

Pemnienve 3aga4 Ha onpenesieHNe MyTH, CKOPOCTH U BPEMEHU pABHOMEPHOT'O JIBUKEHHUSI.
AHan3 rpaMKOB 3aBUCUMOCTH IYTH U CKOPOCTH OT BPEMEHHU

Nuepuus, macca,
IJIOTHOCTh
(44)

SIBnenne WHEPLIUH.
3aKkoH WHEPLIUH.
B3aumojaeiicTBue Tl
KaK MpUYHHA
WU3MEHEHUSI CKOPOCTH
NBIKEHUS TEI.
Macca KaK
HUHEPTHOCTH

II1oTHOCTL  BemiecTRBA.
CBs3b  INIOTHOCTH C

Mepa
Tena.

OOBsicHEHHE U TIPOTHO3UPOBAHUE SIBJICHUIH, OOYCIIOBJIIEHHBIX MHEPIMEH, HAallpUMEpP: YTO
[MPOUCXOJIUT IIPU TOPMOKEHUH MJIM PE3KOM MaHEBPE aBTOMOOUJISI, TTIOUYEMY HEBO3MOXKHO
MIHOBEHHOIIPEKPATUTh JIBUKEHHE Ha BEJIOCUIIEIE UJIM CAMOKATE U T. [I.

[IpoBeneHUe U aHAIU3 OIBITOB, JEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTU JIBUKCHHUS Tela
B pe3yJbTaTe AEHUCTBUSA HAa HETO APYTUX TeEIl.

Pemenue 3a7a4 Ha ompenesieHHe Macchl Tena, ero 00bEmMa U IIJIOTHOCTH.

[IpoBeneHre U aHaIM3 OMBITOB, JEMOHCTPUPYIOIMIMX 3aBUCUMOCTb HW3MEHEHUSI CKOPOCTH
TeJla OT €ro Macchl IIPU B3aUMOAEUCTBUU Teil. M3mepeHue maccel Tena pas3IMYHbBIMU
crioco0amu. OnpeneneHue MIOTHOCTH Tejla B pe3yJIbTaTe U3MEPEHUs €ro Macchl 1 00bEMa

KOJIMYCCTBOM MOJICKYJI
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B eauHULE 00BEMa

BEIllECTBA
Cuiia. Buabl cua Cuna Kak |[[I3ydyeHue B3aUMOJEHCTBUSA Kak MPUYUHBI HM3MEHEHHSI CKOPOCTH Tejla WU €ero
(14 v) XapaKTEpUCTUKA nedopmamu.

B3aUMOJCHUCTBUA  TEIl.
Cnna  ynpyroctu u
3akoH I'yka. I3mepenune
CHUJIbl C  IIOMOLIBIO
nuHaMoMeTpa. SIBieHue
TATOTEHUsT WU CHIIa
TspKecTH. Cuiia TSHKECTH
Ha Jpyrux IUJlaHeTax.

Bec Tea.
HerecomocTs.
CnoxxeHue CuI,
HarpaBJICHHBIX o
OJIHOU OPSIMOMA.
PaBHOmelicTByrOmas
cun. Cuna  TpeHHs.

TpeHue ckoJibKEeHUST U
TpeHue 1Mokos. TpeHue B
MMPUPOJIE U TEXHUKE

Onucanue peayibHBIX CUTyallMil B3aUMOJCHUCTBUSL TEJ C IMOMOIIBIO MOJIENICH, B KOTOPBIX
BBOJUTCS NMOHATHE W U300pakeHUe cuibl. M3ydenue cuibl ynpyroctu. MccimemoBanue
3aBHCUMOCTH CUJIBI YIIPYTOCTH OT yJJIMHEHMS PE3MHOBOIO IHYPA UJIU HPY>KUHBI

(c mocTpoenuem rpaduka).

AHaJIu3 NPaKTUYECKHUX CUTyallMM, B KOTOPBIX HPOSIBIISIETCS JEUCTBUE CUJIbI YOPYTOCTH
(ynpyrocts Msi4a, KpOCCOBOK, BETOK JIEPEBA U JIP.).

AHanu3 CUTyallii, CBSI3aHHBIX C SIBJ€HUEM TIAroTreHusi. OOBbsICHEHHE OPOUTAIBLHOTO
JBMDKEHUS IUIAHET C MCIIOJb30BAHUEM SIBJICHUSI TArOoTeHUs U 3akoHa uHepunun (MC —
actpoHomusi). VM3amepenue Beca Tela C MHOMOLIbIO auHaMoMeTpa. OOOCHOBaHHE STOTO
croco6a U3MepeHus.

AHain3 U MOJEIIMPOBAHUE SIBJICHUSI HEBECOMOCTHU. ODKCIEPUMEHTAIBHOE IIOJIyYEHHUE
MpaBuUiia CJIOKEHUsI CHUJI, HAlPaBJIEHHBIX BJOJb OJHOM mOpsiMoil. OmnpenesieHue BEIUYUHBI
PaBHOACHCTBYIOIIEH CHIL.

M3yueHune cuibl TpPEHUSI CKOJIBKEHUS M CUJIbI TPEHUS TTOKOSI.

HccnegoBaHue 3aBUCMMOCTM CHJIBI TpPEHMS OT Beca Tela U CBOWCTB
OBEPXHOCTEM.

AHaNu3 NMPaKTUUYECKUX CUTyallMid, B KOTOPBIX MPOSIBISIETCS AECHUCTBUE CHUJIbI TPEHUS,
HMCITOJIBb3YIOTCSI CIOCOOBI €€ YMEHBIIIECHUS WIIM YBEJIMUEHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKE€HHE aBTOMOOUJISI, UCITOIb30BaHUE MTOAIIUITHUKOB, MJIaBAaHUE BOJTHBIX )KUBOTHBIX
u ap.) (MC — Ouonorus).

Pemienne 3amau ¢ ucnonab3oBaHueM (GOpMYJ ISl pacdy€Ta CUIIbI TSKECTH, CUIIBl YIIPYTOCTH,
CHUJIbI TPEHUS

TPYIIHUXCS
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Paznen 4. JlaBiienne TBEPABIX TeJ, :KUAKOCTEl U ra3os (21 4)

JlaBJieHue. JlaBiieHuUE. CriocoObtl [AHanu3 U OOBSCHEHHE OIBITOB M IPAKTHUYSCKUX CHUTYyaIUil, B KOTOPBIX MHPOSBISECTCS
Ilepenaua YMEHBIIECHUS U [cUJIa JaBJICHUS.
naBJIeHUS yBeIU4eHHsl JaBjieHUs. |(OOOCHOBaHME CIOCOOOB YMEHBICHHMS M yBEIWYCHUS AaBieHUSA. VM3yueHue 3aBHCUMOCTHU
TBEpABIMM  TeJlaMHu, |/laBieHue rasa. |[1aBjeHHUs raza oT 00bEMa u Temmeparypsl. M3yuenne ocoOeHHOCTEW mMepenadyu J1aBiICHUS
KUAKOCTAMU U (3aBUCHUMOCTH JaBJICHHS [TBEPABIMU TEJNaMH, OJKUJIKOCTSIMH U razamMu. OOOCHOBaHHME pE3yJIbTaTOB OIBITOB
razamu raza or o0béMa U |0COOEHHOCTSIMH CTPOCHHS BELIECTBA B TBEPIAOM, KUIKOM
(3u) Temnepatypsl. [lepenayda |1 ra3oo0pa3HOM COCTOSTHUSIX.
TaBJICHUSA TBEPIABIMU |IDKCIIEPUMEHTAIIbHOE JO0Ka3areabCcTBO 3akoHa Ilackans. Pemenuwe 3amay Ha pacuér
TeJaMU, KUJIKOCTSIMHU M |1aBJIEHUS TBEPAOIO Teya
razamu. 3akoH [lackasns.
[ITneBMaTuuyeckue
MaIlllHbI
/laB1eHue 3aBHUCUMOCTh MccnenoBanne 3aBUCUMOCTH JIABJICHUS JKUJKOCTH OT TIIYOWHBI HOTPY>KEHUSI U TUIOTHOCTH
JKMIKOCTH TaBJIE€HUS KUJIKOCTH JKAIKOCTH.
(54) oT TITyOUHBI HabGmonenne n 00bICHEHHE THIPOCTATHUECKOTO TapaloKcaHa OCHOBeE 3akoHa [lackars.
[OTPYKEHUSI.
['uapocraruyecku
rapaJiokc.
CooOmatromuecs 3yueHune cooOmaromumxcs cocya0B.
COCYIBI. Pernrenve 3a1a4 Ha pacy€T AaBieHUs KUAKOCTH. OOBsACHEHHE MNpPUHIMNA JEUCTBUSA
['napaBnnueckue UJIPaBIMYECKOro Ipecca.
MEXAHU3MBI AHanu3 U 00bsSICHEHUE MTPAKTUYECKUX CUTyalluid, JEMOHCTPUPYIOIINX NPOSBICHUE AaBICHUS
PKUJIKOCTH M 3akoHa [lackansi, Hampumep IpolEeccOoB B OpraHU3Me IpU TITyOOKOBOJIHOM
HpIpsiHuU (MC — Guomorus)
ATMOC(epHoe ATMOochepa 3eMiu U |[DKCHepUMEHTaJbHOE OOHapyXeHHe aTMOC(EepHOro MJaBiieHUs. AHAIM3 U OOBSCHEHHE
aBJIeHHE aTMocdepHoe OIBITOB U MPAKTUYECKUX CUTYAllUH, CBA3aHHBIX C JeHUCTBHEM aTMOC(HEPHOIr0 JaBJICHHUS.
(6 4) TaBJICHUE. [Ipyruunbel |(OOBsiCHEHHE CylIecTBOBaHUS aTMocdepbl Ha 3emMjieé M HEKOTOphIX IUIaHeTax WM €€
CyIIECTBOBaHMUS OTCYTCTBUS Ha Jpyrux miaHerax u Jlyne(MC — reorpacdusi, acTpoHOMUS ).
BO3AYIIHOM 0007104KkH |[OO0BSICHEHHE W3MEHEHUS INIOTHOCTH aTMOC(ephl C BBICOTONHN 3aBUCUMOCTH aTMOC(EpPHOro
3emiu. OmnbIT |1aBIEHUS OT BBICOTHI.
Toppuuennu. Pemmenne 3agau Ha  pacu€t arMocdepHOro  JaBieHHsA. V3ydeHwe  yCTpoWCTBa
13mepenue OapoMeTpa-aHeponaa
aTMOC(epHOTO
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TaBJICHHA.

3aBUCHMOCTH
aTMOC(EepHOrO  JaBIICHUS]
OT BBICOTEI
Hax  ypOBHEM  MOps.

[TpuOOpBI 17151 U3MEPEHUSI
aTMOC(EpHOr0 TaBICHUS

JleiicTBHEe KHIAKOCTH

JleficTBUE >KUJIKOCTH WU

DKCIIEpUMEHTAIbHOEC OOHApy)XEHUE INEHUCTBUSI KUIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX

(5 1)

peruar, 670K, HAKJIOHHAS

171 rasa HA ra3a Ha IIOTPY>XEHHOE B [TEJIO.
MOrpy:KEHHOE B HHUX HHUX Teno. |(OnpeaeseHue BRITAIKUBAIOIIEH CUJIbL, ICHCTBYIONIEH Ha TEJIO, IOTPY>KEHHOE B KUJKOCTb.
TEJI0 BrITankusaromas [IpoBeneHue 51 o0cyXeHue OIIBITOB, JIEMOHCTPUPYIOIIMNX 3aBHCHMOCTbD
(79) (apxumenoBa)cuia. BBITAIKMUBAIOIIEH CUJIbI, IEHCTBYIOIIEH HA TEIO B KUIAKOCTH, OT 00bEMA NOrpy>KEHHOU B
3aKkoH ApxuMena. pKUJIKOCTb 4YaCTH TeJIau OT IJIOTHOCTH KUIKOCTH.
I11aBanue ten. |MccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOrpyKEHHOM B KUJKOCTh YaCTH
BosnyxomaBanue TEJIa.
Perienue 3a1au Ha NpUMEHEHUE 3aKOHA ApXUMEA U yCJIOBUS IIJIABAHUS TEJI.
KoncTtpynpoBanue apeomerpa WIM KOHCTPYMPOBAHME JIOJKM M OIpeleleHue €
IPy30I04bEMHOCTHA
Pa3nen 5. Padora u MomHOCTh. DHeprus (12 4)
Padora u momHocTh [MexaHuueckass paboTa.DKCIEpUMEHTAIIBHOE OIPE/IeICHUEe MEXaHMYECKOM pabOThl CHUJIBI TSHKECTHM NpH MaJeHUU
(3u) MomHocTh T€la W CUJIbl TPEHMSA IPU PABHOMEPHOM IIEPEMEIICHUM Tejla O TOPU30HTAIBHOU
[MOBEPXHOCTH.
Pacu€r MOIIHOCTH, pa3BUBAaeMOM IpU NMOABEME IO JiecTHULC. Penrenue 3amad Ha pacuér
MEXaHUYECKO paboThl 1 MOITHOCTH
IIpocthie Mexanu3Mmbl ([IpocTble  MexaHU3MBbI: (ONpEeNeIeHUE BBIMIPHINIA B CHJIE MPOCTHIX MEXAHU3MOB HaNIPUMEpE phluara, MoJBUKHOIO

W HETIOJIBH>KHOI'0 OJJOKOB, HAKJIIOHHOM IIJIOCKOCTH.

IJIOCKOCTb. [IpaBusno |UccinenoBanue yciaoBUs paBHOBecuss pblyara. OOHapy’>XeHHE CBOMCTB IMPOCTHIX
paBHOBECHUS pbIyara. MeXaHu3MOB B pa3JIMUYHBIX MHCTPYMEHTAaX U MPUCTOCOOJIEHUSX, UCTIOIb3YEMBIX B OBITY
I[Ipumenenue mnpaBuiia M TEXHUKE, a TakK)Ke B KUBBIX opranuzMax (MC — Ouomnorus). DKCnepUuMEeHTAIbLHOE
paBHOBECHsI pbluara K [I0Ka3aTeIbCTBO PaBEHCTBA pabOT MPU NPUMEHEHUH MPOCTHIX MEXAHU3MOB.

OJIOKY. «3onotroe [Onpenenenue KI1J] Hak1OHHON NMJIOCKOCTH.

IIPaBUJIO» MEXaHUKHM. [PenieHue 3a7a4 Ha MpUMEHEHUE NIpaBUJIa paBHOBeCHs pbhryara nHa pacuer KII]

KITJ IIPOCTBIX

mexaHu3mMoB. IlpocTeie
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MEXAaHU3Mbl B OBITY U
TEeXHUKE. Pplyaru B teme
4EJIOBEKA

MexaHnuyeckas
bHeprus (4 4)

Kunerngeckas u
MOTCHLIUAJIbHAS

>Heprus. IIpeBpamnieHue
OZTHOTO BHJIA
MEXaHUYECKON YHEpPruu
B JIPyrou. 3axkoH
COXpaHEHU u

M3MCHCHHS OHCPIUHU B
MCXaHHUKEC

9KCHepI/IMCHTaJIBHOC OIpCACIICHUC N3MCHCHUS KHMHETUYECKON 1 MOTESHIIHAILHOM OHCPruun
TCJIa IIPHU €TI0 CKAaTbIBAHWHU I10 HaKJIOHHOM ITOCKOCTH.

q)OpMyJII/IpOBaHI’IC Ha OCHOBC HCCICOOBAaHH 3aKOHA COXpaHeHHSIMexaHI/I‘{eCKOﬁ OHCPIrum.
O6CY)KI[CHI/IC rpaHul IPpUMCHUMOCTHU 3aKOHA COXPAaHCHUA OHCPIrUuu.

PelieHre 3amad ¢ MCIIOIB30BaHUEM 3aKOHA COXpPaHCHUA SHCPIuu

Pe3epBHoe Bpems (3 u)
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8 kaacc (68 u)

TemaTnueckuii 0J10K,

OcHoBHoOe conep:xaHue

OcHoBHBIE BH/IBI 1eSITEIbHOCTH y4alIuXxcs (Ha ypoBHe Y4eOHbIX AelCTBHI)

(7 1)

CTPOCHUSI BEIIECTBA.
Macca 1 pa3Mepbl aTOMOB
u  moJiekyJ.  OTmbITHI,
[10/ITBEPIKIALOIINE
OCHOBHBIE

[MOJIOKEHUS
MOJIEKYJISIPHO-
KWHETUYECKON TEOPHHU.
Monenu TBEPOOTO,
PKHKOTO M Ta3000pa3HOro
COCTOSTHUI BEIIECTBA.
Kpucrannnueckue u
amopdHBIE TBEPIBIC TEIIA.
OOBsICHEHHE  CBOICTB
Ta30B, JKHIKOCTEH W™
TBEP/IBIX TE€I HAa OCHOBE
MOJIOKEHU N

MOJICKYJISIPHO-
KUHETUUYECKON TEOpHUH.
CMmayuBaHue u

KalWJUISIpDHBIE SIBJICHUS.
TennoBoe pacmmpeHue u
c)KaTHe

TeMbI
Paznen 6. TemoBble sijienus (28 1)
CtpoeHue OcHOBHbBIC TTOJIOKEHUsT  [HaOmrofeHrue ¥ MHTEPIPETalusl OIbITOB, CBUIETEIBCTBYIOIIMX 00 aTOMHO-MOJIEKYJISIPHOM
U CBOIiCTBA MOJICKYJISIPHO- CTPOCHHUH BEIIECTBA: OMBITHI C PACTBOPCHUEM Pa3IUYHBIX BEIICCTB B BOJIC.
BelecTBa KHHETHYCCKOU TeopuurPelieHUe 3a1a4 MO OICHUBAHUIO KOJIMYSCTBA AaTOMOB HJIM MOJIEKYJl B €IuHHUIIE 00BbEMa

BEIECTBA.

AHaNM3 TEKCTa JPEBHUX aTOMHUCTOB (Hampumep, ¢Gparmenta mnoambl Jlykpermus «O
[IPUPOJIE BEIIEI») C U3JI0OKEHUEM OOOCHOBAHUN ATOMHOM THUIIOTE3bl (CMBICIIOBOE YTEHHUE).
OneHka yOeIuTeIbHOCTH 3TUX 0OOCHOBaHUH.

OOBbsicHeHHe OpPOYHOBCKOTO JIBMIKEHHS, SIBJICHUS QUG Py3Un U pa3Iudnii MeKIy HUIMH Ha
OCHOBE IOJIO)KEHUH MOJIEKYJIIPHO-KUHETUYECKONH TEOPUH CTPOEHMs BEIECTBa.
OOBsiICHEHME OCHOBHBIX pPa3jIMYMil B CTPOECHUM TIa30B, >KUJKOCTEW M TBEPABIX TEN C
MCII0JIb30BAHUEM I10JIOKEHUIH MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOECHUS BEILIECTBA.
[IpoBeneHrE ONBITOB IO BBIPAMMBAHUIO KPHUCTAJUIOB ITOBAapEH-HOM COIM WIIM caxapa.
[IpoBeneHre U OOBSICHEHHE ONBITOB, JIEMOHCTPUPYIOLIUX KalWUISIPHBIE SIBICHHUS U
SIBJICHUE CMauylBaHMUS.

OOBsicCHEeHHE POJIN KaIUWJUIAPHBIX SBJICHUHN /ISl TOCTYIUICHUS BOJIbI B OPraHU3M pacTeHUM
(MC — 6uonorus).

HaOmronenne, mnpoBeneHue U OOBbSICHEHUE
pacliupeHus ra3oB, )KUJAKOCTEH U TBEPABIX TEJI.
OOBbsicHeHHEe coxpaHeHUs 00bEMa TBEPABIX TeEJ, TEKY4yeCTH KUIKOCTH (B TOM 4YHCIE,
Pa3HULIBI B TEKYUYECTH TSI PA3HBIX)KUJIKOCTEH), TaBJICHUS rasa.

[IpoBeneHrEe OMBITOB, AEMOHCTPUPYIOIIUX 3aBUCUMOCTH JaBJIECHHS BO3yXa OT ero o0béma
1 HarpeBaHMUsS WM OXJAXACHUS, U MX OOBSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
y4YeHHs. AHAIN3 NPAKTUYECKUX CUTYallui, CBSI3aHHBIX CO CBOMICTBaMU ra3oB, *KUJIKOCTEH
U TBEPABIX TEI

OIIBITOB  IIO Ha6J'IIO,I[eHI/IIO TCIIJIOBOT'O
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TenioBbie mpoueccsl
(21 9)

Temneparypa. CBs3b
TeMIIepaTyphl co
CKOPOCTBIO TEIUIOBOT'O
TIBU>KEHUST YaCTHIIL.
BuyTpenHsss ~ sHeprus.
CriocoOsbl U3MEHEHUSI
BHYTPECHHEH  DHEPIUH:
Teruionepeaaya u
COBEpIICHNE padoTHhI.
Bunpl  Teruomnepenayu:
TEIJIOMPOBOTHOCTD,
KOHBEKIIHS, U3TyUCHHUE.
KonuuecTBo

TEIIOTHI. Y JIeJIbHAs
TETUIOEMKOCTbD
BEIIIECTBA.

Tennoobmen u
TETJI0BOE

paBHOBECHE.
YpaBHEHUE

TETJIOBOTO OalaHca.

[ lnnaBienue U
OTBEpJICBaHUE
KPUCTAJUTUYECKUX
BEIIECTB. VnenrHas
TEeIoTa MJ1aBJICHUS.
[TapooOpa3zoBanue

128 KOHJICHCAITHSI.
Hcnapenne. Kunenwue.
Y nenbHas TemJjIoTa
MmapooOpa3oBaHMUsI.
3aBHUCUMOCTH
TeMIiepaTypbl KUIICHUS OT

aTMOC(hEpPHOTO

OGocHOBaHUE MTPABUII U3MEPEHUS TEMIIEPATYPHI.

CpaBHEHUE pa3IMYHBIX CIIOCOOOB M3MEPEHUsS U ILIKal TeMIepaTyphl.

HalOnronenne M OOBSICHEHHME ONBITOB, JIEMOHCTPUPYIOIIMX H3MEHEHHE BHYTPEHHEH
SHEPIruy Teja B pe3yibTaTe Teluionepenayn U paboThl BHEIIHUX CHII.

HaOnronenne W OOBSICHEHHE OIBITOB, OOCYXIEHHE NPAKTHYECKUX CHUTyalHi,
IEMOHCTPUPYIOIIUX pa3JIMYHble BU/bI TEILUIONEpEaaun: TEIJIONPOBOIHOCTh, KOHBEKIIUIO,
U3JIy4YCHUE.

MccnenoBanue siBI€HUS TEIVIOOOMEHA IPY CMEIIMBAHUU XOJIOAHOM U ropsiueii BOJBbI.
Habuto1eHre yCcTaHOBIIEHHUSI TEIJIOBOIO paBHOBECHSI MEK/1y FOpsidei U XOJI0JHOM BOJOM.
Ornpeznenenue (MU3MepeHUE) KOIMYECTBA TEIIOTHI, IOJyYEHHOI'0 BOJIOM IIPH TEIJI000OMEHE ¢
HarpeThIM METAITMYECKUM IITHHAPOM.

Ornpeznenenue (M3MepeHUe) yaeIbHOM TEIIOEMKOCTH BellecTBa. Pemienue 3aaa4, CBA3aHHbBIX
C BBIYMCJICHUEM KOJIMYECTBA TEIUIOTHI M TETUIOEMKOCTH TIPHU TEIJIO00OMEHE.

AHaIM3 CUTyallMid IPAaKTUYECKOTrO HCHOJIb30BaHUS TEIUIOBBIX CBOMCTB BEIIECTB U
MaTepHUasoB, Harpumep B Lensax SHEProcOepeKEeHUS: TEIUION30JISI LU,
>HeprocOeperarIne Kpblli, TEPMOAKKyMYJISITOPHI U T. 1.

HaOntonenue siBaeHni ucnapeHus U KoHaeHcanuu. VceienqoBanue npolecca ucnapeHus
pa3nIUYHbBIX XUJIKOcTeld. OObsiCHEHHE SIBIICHUI HMCIAapeHHUs] U KOHJIEHCAllUM Ha OCHOBE
AQTOMHO-MOJICKYJISIPHOTO yUCHHSI.

HaOntonenne u 00BbsICHEHHE Mpollecca KUIEHUs, B TOM 4YHCIIe 3aBUCUMOCTH TeMIepaTyphl
KUTICHUS OT JTaBJICHUSI.

Onpenenenue (M3MepeHUE) OTHOCHUTENIBHOM BIaXXHOCTH Bo3ayxa. HaOmromenue mpoliecca
[J1aBJICHUS] KPUCTAIUINYECKOTO BEIECTBA, HAIIPUMeED JIbJA.

CpaBHEHHE MPOLIECCOB IUIABJIEHUS KPUCTAUIMYECKHUX Tel U pa3MsArdeHus IpH
HarpeBaHUU aMOpP(HBIX TeJ.

Omnpenenenve (M3MEpPEHHE) YIEIBHOW TEIUIOTHI TiaBjieHHs Jbaa. OObsSICHEHHWE SBICHUH
MJIABJICHUS] U KPUCTAJIU3AI[MU Ha OCHOBE aTOMHO-MOJIEKYJIIPHOT'O YUEHHUS.

Perienue 3aa4, CBA3aHHBIX C BBIUMCICHHUEM KOJHWYECTBA TEIUIO- ThI B IIpoleccax
TETUTOTIepeIady TIPH TUIABJICHUH U KPUCTAJTA3AIUH, UCTIAPCHUH Y KOHJICHCAIIUH.

AHaIN3 CUTyalluil MPaKTUYECKOT0 IPUMEHEHUS SIBJICHUN MJIAaBJICHUS U KPUCTAJIN3AIUH,
HaIlpUMep, MOJy4eHHE CBEPXUHUCTBIX MaTepHUaJIOB, COJIEBas TpeJika U Jp.

AHamM3 paboThl U O0BSICHEHUE TPUHIUIIA IEHCTBUS TEIJIOBOTO IBUTATEIIS.

BpIuncieHne KOJIWYECTBA TEIUIOTHI, BBIICISIONIEIOCS MPU CrOPAHUU PAa3IMYHBIX BUJIOB

TorutuBa, u KIIJI nBuraress.
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naBjaeHus.  BiakHocTh
BO3/1yXa.

DHeprus TOILIMBA.
VYV nenpHas TEIUI0Ta
CropaHus.

[IpuHIMTIBI paboThI
TEIJIOBBIX  JIBUraTeseH.
KILI TETUIOBOTO
JBUTATEJIA.

TennoBeie ABUTATENN W
3alllMTa  OKpYy’Karolleu
cpenbl.

3aKOH COXpaHEHUs U
[peBpaIeHUs] YHEPTUHU B
MEXaHUYECKUX "
TENJIOBBIX IpOLIECCax

OOcyXJIeHue HSKOJOTHYECKUX TOCIEACTBUN HCIOJNb30BaHUS JBHUTaTejei BHYTPEHHErO
CropaHusl, TETUIOBBIX U TUAPO3IEKTpOocTaHIIUN (MC — BKOJIOTHSI, XUMHS )

Pazgen 7. Diekr

pUYecKHe U MATHUTHBIE siBJeHus (37 1)

JJIeKTpHYeCKHe
3apsabl.
3apsKeHHbIe Tesla
U

B3anMMoO/elicTBHe

(7 9)

150.¢

OnexkTpuzauusa tein. J(Ba
pona IEKTPUYECKUX
3apsI0B.
BianMmoencTere
3apsHKEHHBIX Tell. 3aKOH
Kynona.
DJIEKTPUYECKOE MOJIE.

[ TpuHIUI
CYTEpPIO3ULIUN
PIEKTPUYECKUX

[1OJIEH. Hocurenu
PIEKTPUYECKUX
3apsI0B.
DJIeMEHTapHBIN
DIIEKTPUYECKUMN

3apsi.

CtpoeHue aTtoma.

Habnronenne u mpoBeEHUE OIBITOB MO DJIEKTPU3ALMH Tel MPU COMPUKOCHOBEHUU U
WHIYKLMUEH.

HaGnronenne u OOBSICHEHHE B3aMMOJICHCTBUSI OJHOMMEHHO U PA3HOMMEHHO 3apsKEHHBIX
TCII.

OOBsICHEeHHE TIpUHIUIIA ASUCTBUS dJeKTpockona. OOBSICHEHUE SIBICHUM DIIEKTPU3ALUU
pU CONPUKOCHOBEHHUH TE€JI M HHAYKUMEH C HCHOJB30BAHHUEM 3HAHWUM O HOCHUTEISIX
DIEKTPUYECKHUX 3apsiJIOB B BEIIECTBE.

PacriosHaBaHue U OOBSICHEHUE SIBICHUN SJIEKTPU3AIUM B MO- BCETHEBHOM KU3HU.
HaGntonenne © = OOBSICHEHHWE  ONBITOB, WUIIOCTPUPYIONIMX  3aKOH  COXPaHCHUS
PIEKTPUYECKOTO 3apsija.

HabroieHre OmnpITOB 10 MOJICIMPOBAHUIO CUJIOBBIX JTUHHUHN SJIEKTPHUYECKOTO TMOJIS.
HccinenoBanue neMCTBUA AIEKTPUUECKOTO MO HA MPOBOJIHUKHU U JTUAJICKTPUKHU
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[IpoBOonHUKM u

IUDJICKTPUKU. 3aKOH
COXpPaHEHUs
PJIEKTPUYECKOTO
3apsiga
IlocTOAHHBIN DJIEKTPUYECKUN TOK. [HaOmro/ieHre pa3IMuHbIX BHJAOB JCHCTBHS SJEKTPUUYECKOTO TOKAa M OOHAapy»XEHUE STUX
IJIEKTPHYECKMHTOK  |YCIOBHUs CYILIECTBOBAHUSA [BUIOB JACHCTBUSA B IIOBCEIHEBHOM )KU3HU.
(20 u) DIIGKTPUYECKOTO  TOKa. (COOpKa M MCHBITAHUE DJICKTPUUYECKON MMM MOCTOSIHHOTO TOKA.
HcToynuku 3Mepenune cuiibl TOKa aMIIEPMETPOM.
[MOCTOSTHHOT'O ToKa. [MI3MepeHune 3JeKTPUUECKOro HampspKEHUsT BOJbTMETpoM. lIpoBeneHue um oObsiCHEHUE
JlelicTBus ONBITOB, JEMOHCTPUPYIOLINUX 3aBUCUMOCTb JIEKTPUYECKOIO COIPOTHUBIICHUS ITPOBOJHMKA
DIJIEKTPUYECKOTIO TOKA |0T €ro JJINHBI, IUIOIIAIN IIOIIEPEYHOTO CEYECHU U MaTepuaa.
(TerioBOe, XuMmuueckoe, [MccneqoBaHue  3aBUCMMOCTH  CHIJIBI  TOKa, MPOTEKAIOLIEro  4Yepe3 Ppe3ucrop, oT
MarHuTHOE). COINPOTUBIICHUS PE3UCTOPA U HAIIPSKEHUS

DJIEKTPUUECKUN TOK B
PKUJIKOCTSIX U Ta3ax.

JJIEKTpUYEeCKasi IIeTb.
Cuna TOKA.
DIIEKTPUIECKOE
HaTps>KEHUE.
ConpoTuBiieHHE
[IPOBOJAHUKA. Y AEIBHOE
CONPOTUBIIEHUE
BemiecTBa. 3akoH Oma
It ydacTka  IIeMH.
ITocinemoBarenrHOE

151 napauienbHOe
COCTMHCHUE
[MPOBO/THUKOB.

PaGota u  MONIIHOCTH
DIIEKTPUYECKOTO  TOKa.
3akon Jxoyns—Jlenua.
JIEKTPONPOBOJAKA u
MoTpeOnTEN

Ha pPEe3UCTOpE.
[IpoBepka mpaBuiia CJIOKEHUSI HAINPSKEHUM MPU MOCJIEA0BATEIbHOM COEAMHEHUHN JBYX
PE3UCTOPOB.

[IpoBepka mpaBuia Il CUJIbl TOKA IIPU MapajuIeIbHOM COEIUHEHUU PE3UCTOPOB.

AHaIu3 CUTyallUil MOCJIEAOBAaTEIbHOTO U MapaJIeIbHOTO COEIUHEHUsS] MPOBOJHUKOB B
JTOMAIIIHUX JIEKTPUUECKUX CETSX.

Penienue 3azad ¢ MCHoJIb30BaHUEM 3akoHa OMa u (popMys1 pacué€ra 3JIEKTPUUECKOTO
COIIPOTHUBIIEHUS IIPU IOCJIENOBATEIBHOM M NMAPAIJIEIBHOM COEIUHEHUN NMPOBOJHUKOB.
Onpenenenue paboThl dIEKTPUUYECKOr0 TOKA, IMPOTEKAIOIIEro Yepe3 pe3ucTop.
OnpeneneHne MOIIHOCTH 3JIEKTPUUYECKOr0 TOKA, BBIAEISIEMONHA PE3UCTOPE.
ccneqoBaHue 3aBUCHMOCTH CHUJIBI TOKAa YEpE3 JIAMITOYKY OT HAIPsSHKEHUS HA HEM.
Omnpenenenue KIIJ] HarpeBarens.

VccnenoBanue mpeoOpa3oBaHUsl YHEPTUU MPH MOIBEME T'Py3adIeKTPOIBUTATEIEM.
OOBsicCHEHHE YCTpPOWCTBA W TIPUHIMIIA JACHCTBHUS JIOMAITHUX AJIEKTPOHATrpEeBaTEIbHBIX
MpUOOPOB.

OObsicHEHHE TIPpUYUH KOPOTKOTO 3aMbIKaHHST W MPUHIMNA JEUCTBUS  TIJIABKHX
IpeJOXpaHUTEIIEH.

Pemienne 3amau ¢ wucooib3oBaHHeM 3akoHa JDxoyns—Jlenna.  HaGmronenue

BO3HUKHOBCHUS SJICKTPUYICCKOT'O TOKA B XJKUAKOCTHU
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PIICKTPUYECKOU dHEPTUU
B OBITY.
KopoTkoe 3ambIkaHue

MarunuTHble
SIBJICHUS

(6 1)

IlocTOAsHHBIC  MAarHMUTEL
B3aumonencrsue
NOCTOSIHHBIX  MAarHuTOB.
MarsuTHoe noJie.
MarauTHOE I10JI€ 3eMJIH H
ero 3HauYeHUEC I >KU3HHU
Ha Semiie. OnebIT
Jpcrena. MarsautHo€
OJIC AIIEKTPUIECKOTO
TOKA. [Ipumenenue
PIIEKTPOMArHUuTOB B
TEXHHUKE.

JleticTBue MAarHUTHOTO
MoJisI HAa MOPOBOJHHUK C
TOKOM.
DNEeKTPOABUTATEIb
OCTOSTHHOT'O
lcrmonp30Banme
SJIEKTPOJIBUTATENEN B
TEXHUYECKUX YCTPOMCTBAX
1 Ha TPaHCHOPTE

TOKa.

lccnenoBanne MarHUTHOT'O B3aUMMOJICHCTBUS ITOCTOSHHBIX MATHUTOB.

3ydeHne MAarHUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB TMpU HX OOBCAUHCHUU U
pa3aciiCHUN.

[IpoBeneHre ONMBITOB MO BU3yaJIM3allMU TOJISI MOCTOSIHHBIX MArHUTOB.
N3yueHnue SIBJICHUS HaMarHU9IUBaHUS BEIIIECTRA. Wccnenoranme
PIIEKTPUYECKOI0 TOKAa HA MAarHUTHYIO CTPEJIKY.

[IpoBeneHre ONBITOB, JEMOHCTPUPYIOIINX 3aBUCUMOCTh CUJIBI B3AUMOJCUCTBUS KATYIIKHU C
TOKOM M MarHuTa OT CUJIbl U Ha- MIPaBJICHUs TOKA B KaTYyIIIKE.

AHaliu3 CUTyallMid TIPAKTUYECKOrO0 MNPUMEHEHHUS DJJIEKTPOMArHuToB (B OBITOBBIX
TEXHUYECKUX YCTPOUCTBAX, IPOMBIILICHHOCTH, METUIIUHE).

M3yuyeHue AEWCTBUS MAarHUTHOIO MOJISI HA NPOBOAHUK C TOKOM. M3ydeHue JeriCTBUS
PJICKTPOJBUTATEIS.

M3mepenne KIIJ[ siekTpoaBurarenbHOM ycTaHOBKH. Pacno3dHaBanne M aHaIM3
Pa3IUYHBIX TIPUMEHEHHUHN SJIEKTpPOABUTATeNel (TpaHCHOPT, OBITOBBIE YCTPOWCTBA U JIP.)

NEUCTBUS

JIEKTPOMATHUTHAs
HHAYKIUSA

(419)

OINBITEI ®dapajes.
SIBIIEHHE AMIEKTPOMArHATHON
vHayKuuu. [Ipasuo Jlenma.
DJEKTPOTreHePaTop.
CriocoObl MOTy4eHUst
DIJIEKTPUYECKONW SHEPTUH.
DJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX
MCTOYHUKAX SHEPTUU

OIIBLITEI 1O HUCCIICOOBAaHUIO SBJICHUA 3HeKTpOMaFHHTHOﬁ HHAYKIWU: UCCIICAOBAHUC
M3MCHCHUI 3HAUCHUS U HamnpaBJICHUA WHAYKIHOHHOI'O TOKa

Pe3epBHoe Bpems (3 u)
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9 kaacc (68 u)

Tejla NP HEPAaBHOMEPHOM
TIBU)KEHUH.

Y cKOpeHHe.
PaBHOyCKOpEHHOE
MPSIMOJINHEWUHOE
TIBIDKEHUE. CBoOoHoe
rajieHue.

OnbiTel [Nanunes.
PaBHOMEpHOE NBUKEHUE
o okpy>xHoctH. [lepron
1 4acTOTa OOpaIleHusI.
JIluneitHass w  yrjoBas
CKOPOCTH.
LleHTpOoCcTpEMUTEIIBHOE
YCKOpEHHE

TemaTuueckuii 010Kk, | OcHOBHOe coJepKaHue OcHoOBHBIE BU/IBI JIeSITeILHOCTH y4Yan[uxcs (Ha ypoBHe YU4eOHbIX 1elCcTBHI)
TEeMa
Pa3nen 8. Mexanuueckue siBjienusi (40 u)

MexaHu4eckoe MexaHu4yeckoe AHanu3 U 00CyKIeHUE PA3JIMYHBIX IPUMEPOB MEXAHUYECKOTO JIBUKECHUSI.

IBUKEHU e NIBIDKECHUE. OOcyxaeHue rpaHull MPUMEHUMOCTH MOJIENIH «MaTepUalibHas TOUKa.

U croco0bl ero MatepualbHasi TOUKA. Onucanne MEXaHHUYEeCKOTO MBHXKEHHUS pa3IuYHBIMH criocobamu (ypaBHEHHE, TaOiHIa,

ONHCAHUSA Cucrema orcu€ra.rpaduk). AHaIU3 >KU3HCHHBIX CHUTYalMid, B KOTOPBIX MPOSIBISIETCS OTHOCHUTEIBHOCTH

(10 u) OTHOCUTETBHOCTH MEXaHUYECKOTO JIBMKCHUS.
MEXaHHIECKOTO HaOmroieHre MeXaHU4eCKOro JIBF)KCHUSI Tella OTHOCHTEIIBHO Pa3HBIX TEJl OTCYETA.
JTBYDKCHUS. CpaBHeHUE TTyTEH M TPACKTOPHUI IBUKEHUS OAHOTO M TOTO K€ TeJIa OTHOCUTEIBHO Pa3HBIX
PaBHOMepHOE Ten oTcuéra. AHanu3 Tekcta [anmies 00 OTHOCHUTENBHOCTU JBUMIKEHUS;, BBITTOJIHEHHE
MPSIMOJIMHEHOE 3aJJaHUM TI0 TEKCTY (CMBICIIOBOE YTECHUE).
NIBIDKCHUE. Omnpenenenue cpeaHeld CKOPOCTU CKOJIBKEHUs Opycka WM ABMXKEHUS IIapuKa [0
HepaBHomepHoe HAKJIOHHOM IIJIOCKOCTH.
MPSIMOJIMHENHOE AHai3 U 00CYXKJIEHUE CITOCOOOB MPUOIMKEHHOTO OMPESIICHNUSI MTHOBEHHONW CKOPOCTH.
nBrkenne. CpenHsass uONpeneneHue CKOPOCTH PaBHOMEPHOTO JBMD)KeHHUs (IIapuka B JKUJIKOCTH, MOJEIN
MTIHOBEHHAasI CKOPOCTBPRJIEKTPUUECKOTO aBTOMOOWJIS U T. 11.).

Onpenenenue myTH, NPONHIEHHOTO 3a JaHHBIA NPOMEXKYTOK BPEMEHHU, U CKOPOCTH TEJIa 11O
rpaUKy 3aBUCUMOCTH ITyTU PAaBHOMEPHOI'O JBUKEHUSI OT BPEMEHH.

OOcyXneHue BO3MOXHBIX MPUHIMIIOB JEHCTBUS NPUOOPOB, M3MEPSIOIIUX CKOPOCTh
(CIUOMETPOB).

Brruncienrne myTu U CKOPOCTH IIPU paBHOYCKOPEHHOM IPSMOJIMHEHHOM JBH)KEHUM TeJla.
OrnpeneneHue MpoiIEHHOTO IMYTH U YCKOPEHUS JIBH)KEHUs Tella 1Mo rpauKy 3aBUCHMOCTU
CKOPOCTH PaBHOYCKOPEHHOI'O MPSIMOJTMHENHOTO JABHKEHHUS Tela OT BPEMEHU.

Onpenenenne yCKOpEHMs Tejla IPU PAaBHOYCKOPEHHOM JBIJKEHUU II0 HAaKJIOHHOM
MJI0CKOCTH. MI3MepeHune nepuojia 1 4acTOThl 0OpaIlleHHs Teja 0 OKPY>KHOCTH.
Ornpenenenre CKOPOCTH PAaBHOMEPHOTO JIBUYKEHUS TEJIATIO OKPYKHOCTH.

Pemenue 3a1au Ha OINpEEIeHNE KMHEMAaTHUYECKUX XapaKTEPUCTUK MEXaHHMYECKOIO
JBYDKEHHUST PAa3JIMIHBIX BUIIOB.

Pacrnio3HaBaHue M NMpUONMKEHHOE ONMMCAHME PA3JIMUHBIX BUIOB MEXaHMYECKOTO JBHIKEHUS
B IIPUPOJEC U TEXHHUKE (Ha MpUMepax CBOOOJHO MAaJalOIINX TEJ, JBMXKEHUS KUBOTHBIX,
HEOCCHBIX TEJI, TPAHCIIOPTHBIX CPEJICTB U JIP.)
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B3anmMoaeiicTreue TeJ
(20 u)

[1IepBoiii 3akoH HeroTOHA.
Bropoit 3akon HeroToHa.
Tperuit 3akon HproTona.
[TpuHIMIT cynepno3nuuuu
CHIL.

Cuna ynpyroctu. 3aKoH

I'yka. Cuna TpeHuUs:
cuia TpEeHUS
CKOJIb)KCHMUS, cuia
TPEHUsI TIOKOS, Jpyrue
BU/IBI TPDEHHUSI.

Cuiaa TSDKECTH M 3aKOH
BCEMHUPHOI'O TATOTCHHUS.
YckopeHue CBOOOIHOTO
MaCHUSI. JIBu>xeHue
m1aHeT BOkpyr ComHua.
[IepBas KOCMUYECKast
ckopocTtb. HeecomocTth
)28 NepErpy3KHU.
PaBHOBecue
MaTEepUATbHOMN
AOGCOIFOTHO
TEJI0.
TBEPAOTO

TOYKH.
TBEpPOE
PaBHoOBecue
Tena c
3aKPEIUIEHHOMN OCBIO
BpalllCHUS. MomeHT
cuiibl. LleHTp TsxecTn

Habmonenre u oOCY>XICHUE OMNBITOB C ABMIKEHHEM Telia MPHU YMCHBIIICHUM BIIUSTHHUS
NPYTUX TEJ, NPEISTCTBYIOINX ABUKECHUIO.

AHanu3 Tekcra ["anmies ¢ OmMcaHueM MBICIICHHOTO SKCIIEPUMEHTa, 00OCHOBBIBAIOIIETO
3aKOH WHEPIINH; BBIMOJIHCHUE 3aJJaHUN T10 TEKCTY (CMBICIIOBOE UTCHHUE).
OOcyXIeHue BO3MOXKHOCTH BBHITIOJTHCHHUS 3aKOHAa WHEPUHU B  Pa3IMYHBIX
oTCcuéTa.

HaOmoneane u oOCyXJSGHHWE MEXaHWYCCKUX SBIICHHH, IPOUCXOAAIINX B CHUCTEME

CHUCTEMaAx

orcuéra «Tenexka» mpu e€ PaBHOMEPHOM U YCKOPEHHOM JIBH)KCHHUU OTHOCHUTEIIHBHO
KaOuHeTa PU3UKH.

JlelicTBUSI C BEKTOpaMH CHJI: BBINIOJIHCHHUE 3aJaHUM 110 CIOXXEHHIO W BBIYUTAHUIO
BEKTOPOB.

HaGroieHue u/nin MpoBeJIeHUE ONBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTb YCKOPEHUS
Tela OT NIPUJIOKEHHOW K HEMY CHJIbI U MacChl TeJa.

AHaJIU3 U OOBSICHEHUE SIBJICHUI C MCIOJIb30BaHUEM BTOpOro3akoHa HeroToHA.

Penienue 3asa4 ¢ MCHOJIB30BaHUEM BTOPOro 3akoHa HbloTOHau IpaBuia CIOKEHUS CHUIL.
Onpenenenue KECTKOCTH MPY>KUHBI.

AHann3 cuTyaluui, B KOTOPbIX HAOJII0Aal0TCs yIpyrue aeopmaiyu, 1 X oObsCHEHUE C
MCI0JIb30BaHUEM 3aKkoHa ['yka. Pemenue 3aad ¢ ucnosib3oBanueM 3akoHa ['yka.
HccnenoBanue 3aBUCUMOCTH CUIIbI TPEHUSI CKOJIbKEHUS

OT CHJIBI HOpMaJIbHOTO AaBieHus. OOCyKaeHne pe3yIbTaToB UCCIIEIOBAHMS.

Omnpenenenue kodpduireHTa TpeHUsI CKOIbXeHUs. FMi3MepeHnue cuibl TpeHUsl MOKOS.
Pemenue 3a1ay ¢ UCMOIb30BaHUEM (DOPMYIIBI JUUISL CUIIBI TPEHMS CKOJIBKEHHUSI.

AHaJN3 IBYWKEHHUS TEJT TOJBKO MO IEHCTBUEM CHITHI TSIKECTH — CBOOOIHOTO MaCHUS.
OOBsicHeHHE HE3aBUCUMOCTH YCKOpPEHHUs CBOOOJHOrO MaJeHUs OT MaccChl Tea.

Or1eHKa BEJIMYUHBI CUJIBI TSTOTEHMS, JEUCTBYIOIIEH MEXIy IByMs TelaMH (ISl pa3HbIX
Macc).

AHaJIN3 JBUKEHUS] HEOECHBIX TEJl MO/ IHCTBUEM CHIIBI TATOTEHUS (C UCTIOIb30BaHUEM
TTOMTOJTHUTENIbHBIX UICTOYHUKOB HH(OPMAIINN).
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Pemenne 3a1a4 ¢ UCMOJIB30BaHUEM 3aKOHAa BCEMHUPHOTO TATOTEHHUS U (OPMYJIBI IS
pacuéra CUJIbI TSKECTH.

AHalM3 OpPUITMHAJIBHOIO TEKCTA, ONHCHIBAIOIIETO IIPOSIBJIEHUS 3aKOHA BCEMHPHOTO
TSIFOTEHUSI; BBINIOJIHEHUE 3aJaHUH 110 TEKCTY (CMBICIIOBOE YTEHUE).

HaOmntonenue u 00CyKJI€HHE OINBITOB 10 U3MEHEHHIO Beca TeJaIpu YCKOPEHHOM
JBUKCHHM.

AHanu3 ycJIOBUI BO3HUKHOBEHUSI HEBECOMOCTH U IIepe- I'PY3KHU.

Pemenne 3ana4 Ha onpeneneHne Beca Tejla B Pa3jIMYHbIX yCIOBUAX.

AHanu3 cui, IEHCTBYIOIINX Ha TEJIO, ITOKosIIeecs: Ha ontope. OnpeneneHue nearpa
TSPKECTH PA3JIMUHBIX TEJl

3aKoHbI
coxpanenust (10 u)

150518372115 Tea.
3MeHeHne umIryJbca.
MMnynbe cuiibl. 3aKOH
COXpaHEHUsI UMITYJIbCa.
PeakTuBHOE NBHKEHUE.
MexaHuueckasi paboTa

1 MolHOcTh. PaGora
CHUJI TSKECTH,
YIIPYTOCTH, TPEHUs.
CBsi3b  PHEepruu W
paGoTHI.
[ToreHumnanbHas
DHEPTUs Tena,
[IOIHATOr'O Haj
[MOBEPXHOCTBIO  3EMJIH.
[loreHumnanbHas
DHEPIUs CoKaToOM
MPY>KHAHBI.
Kunertnueckass »Heprus.
TeopeMa O KHHETHYECKOH
PHEPTHUH.

3aKOH COXpaHEHHUs

MEXaHUYECKOU YHEPIrUun

HaOmionenue u oOCy’>XI€HHE OMNBITOB, JEMOHCTPUPYIOIIHUX Iepeadyy HUMIyIbca MPU
B3aMMOJICHCTBHUHM TEJI, 3aKOH COXPaHEHUs HMITyJibca MpU aOCOJITHO YIPYyroM U
HEYIPYTrOM B3aUMOJCHCTBUHN TEII.

AHaJIu3 CUTyallud B OKpY>AroOLIEW J>XU3HU C MCIOJb30BAaHUEM 3aKOHA COXpPaHEHUs
HMITYJIbCA.

PacriosHaBaHue SBJIEHHMS PEAKTUBHOTO [BHXKEHHS B mnpupojge u texuuke (MC —
Ouoorust).

[IpuMenenne 3aKkoHa COXpaHEHUsI UMITyJIbca JJIsl pacdyéra pe3yabTaTOB B3aUMOJICHCTBUS
Tes (Ha MpUMepax Heynpyroro B3aMMOJIEUCTBUS, YIIPYroro HEHTPaJIbHOIO B3aUMOACHCTBUS
JIBYX OJMHAKOBBIX T€JI, OJJHO U3 KOTOPHIX HEMOABUKHO).

Pemenue 3a1a4 ¢ MCIOIB30BAHUEM 3aKOHA COXPAHEHUSI UMITYJIbCA.
Omnpenenenrne pabdOTHl CHJIBI YOPYrOCTH TIpU TIOABEME Tpy3a C
HETIOIBM)KHOTO U TIOJABUYKHOT'O OJIOKOB.

3MmepeHre MOIITHOCTH.

3MmepeHne moTeHIMaIbHOW SHEPTUH YIIPYTro 1e(pOpMUPOBAHHOMN MPYKUHBL.

I3MepeHre KWHETUYECKON SHEPIUU Tella 10 JJIUHE TOPMO3HOIO Iy TH.

OKCINIEPUMEHTAILHOE CPAaBHEHUE M3MEHEHHSI TMMOTEHIHAJIbHOW U KMHETHUYECKOW SHEpruu
Tella MPU ABUKEHUHU MO HAKJIOHHOW TIJIOCKOCTH.

OKCIIEpUMEHTAIbHAsI IIPOBEPKA 3aKOHA COXPAHEHUsS MEXAHWUYECKOM JHEPruu IIpHU
CBOOOJHOM MaJICHUM.

[IprMeHeHne 3aKOHa COXPAHEHUSI MEXaHUYECKOW YHEPTUM VI pacy€Ta MOTEHIIMATIbHON
1 KMHETUYECKOW ZHEprui tesa. PemieHue 3a1a4 ¢ HCHOJIb30BAHUEM 3aKOHA COXPAHEHUS
MEXaHU4YECKOU SHEPIUU

HUCIIOJIB30BAHHUEM
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Paznen 9. Mexanuueckue Kojie0anus v BoJHbI (15 1)

MexaHuuyecKue KomnebarenpHoe HabGroienne koiie0aHuii Mo/ ICHCTBUEM CHII TSDKECTH U YIIPY- TOCTH U OOHapyKECHHUE
KOJIeOaHU s nBukeHne.  OCHOBHBIE [MOJAOOHBIX KOJICOAHUN B OKPYKAIOIIEMMHUPE.
(7 9) XApPaKTEPUCTUKH Ananu3 koJjiebaHuii rpy3a Ha HUTU U Ha npyxkuHe. OnpenerneHrue 4acToThl KojiebaHui
KOJIeOaHMIA: IIEPUO, MaTEeMaTUYECKOI0 U MPYKUHHOIO MasiTHUKOB.
yacToTa, amiatyna. [HaGmronenue n oObsCHEHUE sIBJICHUS pe3oHaHca. VccienoBanue 3aBUCUMOCTH TIEpUOAA
MaremaTuyeckui U [KoJIeOaHU MOABEIIEHHOI0 K HUTU I'py3a OT JJIMHBI HUTH.
NPY>KUHHBIM MasATHUKHU. [I[poBepka HE3aBUCUMOCTH Nepuojia KojieOaHUM rpy3a, MOABEIIEHHOI0 K JIEHTE, OT
[IpeBpanieHue 5>HEPruM Macchl rpysa.
pu kosiebaTenbHOM |HalOnrosieHne M OOCYXKIIGHHE OIBITOB, JIEMOHCTPHUPYIOIIMX 3aBUCUMOCTh IEpHOIA
TIBUYKCHUM. KoJIeOaHUI MPYKUHHOTO MAasiTHUKAOT MAacChl Ipy3a U KECTKOCTU MPY>KUHBL.
3aryxaronue [IprMeHeHne MaTeMaTUYeCKOTO U MPYKMHHOTO MasTHUKOB
KoJIeOaHus. B Ka4eCTBE MOJIEJIEH JJIsl ONHUCaHUsI KOJICOaHUI B OKPY KaroIEMMUPE.
BrIHy X IeHHBIC Pemienue 3amay, CBSI3aHHBIX C BBIYHMCICHUEM WM OLIEHKOM 4acTOTHI (MEpHOIA)
kosiebanus.Pesonanc KoJICOaHUH
Mexannueckue CpoiicTBa OO6Hapy KeHHe 1 aHAJIN3 BOJIHOBBIX SIBJICHUH B OKPYKAIOIIIEMMHUPE.
BOJIHbI. 3BYK MEXaHUYECKUX BOJIH. HaOnroieHne pacnpocTpaHeHUsl MNPOJOJIBHBIX M IONEPEYHBIX BOJH (HA MOJENH) H
(8u) Jl1MHA BOJIHBL. 0OHapy>KE€HHE aHAJIOTUYHBIX BUJOB BOJIH B IIPUPOJIE (3BYK, BOJSHBIE BOJIHBI).
MexaHU4YeCcKHe BOJIHBI BrruncieHye IJIMHbBI BOJIHBI U CKOPOCTH PacpOCTPaHEHUs 3BYKOBBIX BOJIH.
B TBEPJIOM TeJIE, DKCHEPUMEHTAJIBLHOE ONPEIEIIEHUE IPAHUL] YACTOThI CIBIIIMMBIX 3BYKOBBIX KOJI€OaHUM.
ceiicmuueckue BoJIHbI.  [HaOmroneHue 3aBUCHUMOCTH BBICOTHI 3ByKa OT 4YacTOThI (B TOM YMCIIE C HMCHOJIb30BAHUEM
3ByK. | pOMKOCTh 3ByKa |[My3BIKQIHHBIX HHCTPYMEHTOB).
1 BbICOTa TOHA. HaOmroieHre 1 00bsICHEHHE SIBJICHUS aKyCTHYECKOI'O Pe30HaHcA.
OTpakeHue 3ByKa. AHanu3 OPUTMHAIIBHOTO TEKCTA, MOCBAIIEHHOIO UCIOJIb30BAHUIO 3ByKa (MM yJIbTpa3ByKa)
Nudpa3Byk u B TEXHHMKE (9XOJIOKAIMS, YIbTPa3BYK B MEAUIIMHE U JP.); BBINOJIHEHUE 3aJaHHUI MO TEKCTY
YJIbTPa3BYK (CMBICTIOBOE UTEHHUE)
Pa3gen 10. DiiekTpOMArHUTHOE TOJI€ W YJIEKTPOMATHUTHBIE BOJIHBI (8 )
DJIeKTPOMAarHuTHoe |DiekTpomMarHuTHoe noJe.lloctpoerue paccyxaeHuii, 000CHOBBIBAIOIINX B3aUMOCBS3b AJIEKTPUIECKOTO U
noJie DJIEeKTpOMarHUTHbHIE MarHUTHOTO TOJICH.
BOJIHBI.
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IMoBTOpHTEILHO-0000AOMHIT MOaYJIb (5 1)

CucreMaTu3anus "
00001IIEHIE
[PEIMETHOTO
COIepKaHUs U OMBITA
eI TEIILHOCTH,
[IPUOOPETEHHOTO TP
M3y4YCHUH BCETO
Kypca GHU3uKu

O06o001IEHHE
COJZIepKaHUs KaKIOTr0 M3
OCHOBHBIX pas3zenos

Kypca dbu3uKu:
MeXaHU4YeCcKue,
TEILUIOBBIE,
PJIEKTPOMArHUTHBIE.
HayuHb1ii METON
MO3HAHUS u ero
peanu3anus B
pu3zmaeckux
HCCIICIOBAHUSMX.

CBs3p  QuU3UKU U
COBPEMEHHBIX
TEXHOJIOTUW B 001acTH
rnepeaaqyu
WHpOopMaInu,
SHEPreTHKe,

TPAHCIIOPTC

BeimonHeHne  yuyeOHBIX  3aJaHuil, TpeOYIOIUX  JEMOHCTPAIlMM  KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHO-HAYYHYIO0 I'PAMOTHOCTb:

- MPUMEHCHUS TOJYUYSHHBIX 3HAHUM JUJIS HAYYHOTO OOBSICHCHUS (PU3UUECKHX SIBJICHUU B
OKpYXKarIIel MPHUPOJIe U TMOBCETHEBHOW >XU3HU, a TAKXKE BBISIBIICHUS (DU3HMYCCKHUX OCHOB
psiJla COBPEMEHHBIX TEXHOJIOTUI;

-IIPUMEHEHHSI OCBOCHHBIX JKCIECPUMEHTAJIbHBIX YMEHHH IS UCCIIEIOBaHUS (PU3NYCCKUX
SIBJICHUM, B TOM YHCJIC JJIs1 HPOBEPKHU I'MNOTE3 U BBISIBJICHUS 3aKOHOMEPHOCTEM.

Pemenne pacu€THBIX 33724, B TOM YHCJIE MPEANOJIararolnX UCIIOJIb30BaHne (PU3UIECCKOMN
MOJEII U OCHOBAaHHBIX Ha COJIEP KaHUM Pa3IUYHBIX Pa3JieaoB Kypca GU3HKH.
BrinosiHEHHWE U 3alMTa TPYIIIOBBIX WM HHJIMBUIYAJIbHBIX HPOEKTOB, CBSI3aHHBIX C

coJiepkaHueM Kypca Qu3uku
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10 kaacc (68 u)

TemaTHUYeCKHIi 0JI0K,
TEMa

OcHoBHoOe coep:xaHue

OcHoOBHBIE BH/IBI /1eSITeILHOCTH y4aluxcs (Ha ypoBHe Y4eOHbIX AelicTBH)

Paznen

11. CBeroBble siBjieHus1 (26 1)

3aKOHBI
pacnpocTpaHeHus!
cBETAa

(6 1)

M cTouHuku CBETA.
JlydeBass MoJieJib CBETA.
[IpsimonmHeHOE
pacrpoCTpaHEHUE CBeETa.
3armenuss CoaHIla U
JIyHBI. OTtpaxxeHue
CBETA. ITmockoe
3epKajo. 3aKkoH
OTpa’K€HUS CBETA.
[Iperomnenue cBera.
3aKOH  MPEeIOMIICHUS
CBECTA.
[lomHoE
OTpaKEeHUE
lcnionp30BaHue
BHYTPEHHETO  OTPaKCHUS
B OIITHYSCKHUX CBETOBOJAX

BHYTPEHHEE
cBeTa.

HaOmroieHne OnbITOB, IEMOHCTPUPYIOIIHNX SIBIICHUE TIPSIMOJIUHCHHOTO PACIIPOCTPAHCHHUS
cBeTa (BO3HMKHOBEHHE TEHU W MOJYTEHH), U UX HHTEpHpETaluus C HCHOJIb30BaHUEM
[MOHSITHSI CBETOBOIO JIyYa.

OOBsiCHEeHHE U MOJICIIUPOBAHUE COTHEYHOI'O U JIYHHOTO 3aTMEHUM.

HccrnenoBanue 3aBUCUMOCTH yTila OTPaXKEHHsSI CBETOBOTO JIy4aoT yria HajeHHUs.
M3ydeHnue CBOMCTB M300pakeHUsi B IUIOCKOM 3epkasie. Habnroaenue u oOBICHEHUE
OIBITOB IT0 MOJYUYEHUIO N300paKEeHUI B BOTHYTOM H BBIITYKJIOM 3epKkaiiax. Habmronenue u
00BSICHEHHE OIBITOB IO TMPEIOMIICHUIO CBETa Ha TPaHMIEe Pa3IMYHBIX CPel, B TOM YHCIIE
ONBITOB C TIOJMHBIM BHYTPEHHUM OTpakeHueMm. McciaegoBaHue 3aBUCHMOCTH — yria
[MpEeJIOMJICHUS OT yTJia MaJIEHUsI CBETOBOIO Jyda Ha TPaHUIIE «BO3TyX—CTEKIIO».
Pacnio3HaBaHue SIBICHUN OTpaKeHUsS W MPEJIOMIICHUS CBETa B ITOBCEIHEBHOM >KU3HH.
AHan3 U 00OBSICHEHHUE SIBJICHUST ONITUYECKOTO MUpaXKa.

Pemienue 3aga4 ¢ UCMOIBb30BAHUEM 3aKOHOB OTPAKEHUS U TIPEJIOMJICHHS CBETa

JInH3bI M onmTHYecKHe
npuoopbI
(6 1)

JInH3a, X0 Jy4derd B
nmuH3e.  OnTuyeckas
cUcTeMa.

Onrtnueckne

MPUOOPHI:
(oroanmapar,
MHUKPOCKOII

1 Teneckon. I'mas kak
OINnTHYEeCKast cHUcTeMa.
binsopykocTh "

[Tosrydyenrne M300pa’keHUM C TTIOMOIIBI0 COOMpArOIIell U pacCerBarONICH JIMH3.
Onpenenenue pOKYCHOTO pacCTOSIHUS U ONTHUYECKOM CHIIBICOOMPAIOIIEH JTUH3BI.

AHanu3 yCTpOWCTBAa W TMNPUHLMIIA JIEHCTBHUSI HEKOTOPBIX ONTUYECKUX MNPHUOOPOB:
(oToannapara, MUKpOCKOMa, TEJIECKOIIa

(MC — OuoJsiorusi, aCTpOHOMUS).

AHanu3 sIBJICHUU OJIU30pYKOCTH U TadbHO30PKOCTH, NpUHLIMMNA AeiicTBUS oukoB (MC —
OuooTHS)

JAJIBbHO30PKOCTh
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Pa3noxxenue Paznoxxenune 6enoro ceera|HaOmroneHne mo pasyioKeHHIO Oeyioro cBera B criekTp. HaGmronenue um oObsicHEHHE
Oeqoro cBetra B (B coekTp. OMNObIThl  |ONBITOB IO MOJYYEHHUIO OEJIOroCBETa MPHU CIOKEHUU CBETAa Pa3HBIX I[BETOB.
CIEKTP Hrrotona. Crnoxenne [[IpoBenenre u OOBSICHEHHE OIBITOB IO BOCHPHUATHIO LIBETa MPEAMETOB MPU HX
(3a) CIIEKTPaJIbHBIX IIBETOB. [HAOIIOJCHUM Yepe3 IBETOBBIC (DUIBTPHI (IIBETHHIC OYKH )

Jlucriepcust cBera

Pa3nen 12. KBanToBble siBjeHus (32 4)

HNcnyckanue Onwitel  Pesepdopna  uOOGcyxaeHue uenu onbiToB Pesepdopaa mo uccienoBaHuio aTOMOB, BBIIBH)KEHUE THIIOTE3
U TOIJIOIIeHUe CBeTa [[UIaHeTapHast MOJETKRO BO3MOXKHBIX pE3yJIbTaTaX ONBITOB B 3aBUCHMOCTH OT IPEAIOIIaraéMoro CTPOCHHS
aToOMOM aToMa. aTOMOB, GhOPMYJIUPOBAHUE BHIBOJOB U3 PE3yJIbTATOB OMBITOB.
(49) Mogens artoma  bopalOO6cyxaeHue MpoTUBOPEUHH MIIaHETAPHOW MOJIENIH aToMa

Hcmyckanue WU OCHOBaHWH JJIsl TUTIOTE3bl bopa 0 cTalMOHApHBIX OpOUTaX IIEKTPOHOB.

[MOTJIOIIEHUE ceetaHabmro/1eHNe CIUIONIHBIX U JTUHENYAThIX CIIEKTPOB U3ITyYSHUS PA3JIMYHBIX BEIISCTB.

ATOMOM. KBanTb1(O0BsICHEHNE TUHEHYATHIX CIIEKTPOB U3ITyISHUSI

JInHelyaTbie CIIEKTPHI
CTtpoenne aToMHOro [PaguoakTUBHOCTb. OO6cy>xkaeHrne BO3MOXHBIX THIIOTE3 O MOJENSIX CTpoeHus siapa. OmpeneseHue cocraBa
siApa Anbda-, Oera- HsAep MO 3aJJaHHBIM MacCOBBIM U 3apsA0BBIM YHCIIaM U 1O TTOJ0KEHUIO B TIEPUOTUUECKON
(6 u) raMMa-Hu3J1y4ECHUs. cucreMe 351eMeHTOB (MC — xumust).

CtpoeHue aTOMHOTOAHAJIN3 M3MEHCHHUs COCTaBa SJipa W €ro IMOJIOKCHUS B TMEPUOIUYECKON CHCTEME IpH

saapa. HykinoHHas mopenb
aTOMHOTrO sapa. M3oromnsl.
PanuoakTuBHBIE
[IpEBpAILICHUS.
roJypacnazna.
JleiicTBus
paIuOAKTUBHBIX
W3JIy4CHUU Ha >KUBbIC
OpraHU3MBI

ITepuon

a-paaunoakTuBHOCTH (MC — XuMus).

VccnenoBaHne TPEKOB a-4acTUIl MO rOTOBBIM (potorpadusim. OOHapyXeHHE U H3MEpEeHHe
pagualMoHHOro (hoHa ¢ MOMOIIBIO JO3UMETPA, OI[EHKa €r0 MHTEHCUBHOCTH.

AHannu3 OMOJIOTUYECKUX U3MEHEHUH, MPOUCXOISIINX 10T NEHCTBUEM PaJlOaKTUBHBIX
n3nydenuii (MC — Owuonorus). Mcrionb3oBaHue pagroOaKTUBHBIX H3JIYUYEHUU B MEIUIIUHE
(MC — Guonorust)

SlnepHble peakunu

(7 4)

Pemienue 3a1a4 ¢ MCIOJIb30BaHUEM 3aKOHOB COXPAaHEHUSI MaCCOBBIX U 3apsiJIOBBIX UYHCEN
Ha OIIpEIENICHUuE pPE3yJbTaTOB SIAEPHBIX  pPEAaKLUMil; aHalW3  BO3MOXHOCTH  WIIH
HEBO3MOKHOCTH SI/IEPHON pEaKIrH.

O1ieHKa SHEPIruM CBSA3M sJIep C UCIOJIb30BaHUEM (HOpMyIbl DHHIITEHHA.

OOcyxeHue nepcreKTUB UCMOIb30BaHUS YIIPABIISIEMOI0 TEPMOSIIEPHOIO0 CUHTE3A.
OO6cyxaeHrne NPEeUMYIIECTB M SKOJOTHYECKUX TMPoOJieM, CBSI3aHHBIX C SJIEPHOM

SAnepHbie peaxkimm.
3aKOHEI COXpaHEHUs
3aps;IOBOTO "
MacCOBOTO qucen.
DHeprus CBSI3U
aToMHBIX sigep. CBs3b

Macchbl W DHEPTHUH.

pHepreTukor (MC — skoJiorust)
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Peakiiuu  cuHTE3a WU
eJIeHus Ep.
Hcrounuku DHEPruu
CoJaiiay 3BE3I.

Sl nepHas sHepreTuka

IMoBTOpHTE/ILHO-0000 AN MoayJIb (10 u)

CucremaTH3aus nOO6oO0meHne conepkanus BoimoiaHeHne y4eOHBIX — 3anaHuii, TpeOyOIMX JAEMOHCTPAllMHd  KOMIICTCHTHOCTEH,
000011IeHIEe KaXJO0T0 W3 OCHOBHBIY XapaKTEPU3YIOIINX €CTECTBCHHO-HAYYHYIO TPAMOTHOCTb:
PEAMETHOTO pa3fesoB Kypca (U3HUKH|- IPUMEHEHHUS IMOJyYCHHBIX 3HAHWUN Ui HAYYHOTO OOBSCHEHHS (PHU3UUCCKHUX SIBICHUN B
COJICPIKAHUS MEXaHHYECKHE, TEIUIOBBIC, OKPYIKAIOIICH MPUPOIC W MOBCEIHCBHOU YXU3HHU, a TAK)KE BBIIBICHHS (PU3UICCKUX OCHOB
151 OMBITA |PJEKTPOMArHUTHBIC, psiia COBPEMEHHBIX TEXHOJIOTHIA;
eI TeIIbHOCTH, KBAHTOBBIC SIBJICHUSI. - MPUMCHCHHSI OCBOCHHBIX JKCIIEPUMEHTAIBHBIX YMEHHUH IS HCCIIeOBaHUS (BU3NICCKIX
npuobperénnoro npu [HaydHbrit METO]| SIBIICHH#, B TOM YHCJIC JIJISI IPOBEPKU THIIOTE3 U BHISIBIICHUS 3aKOHOMEPHOCTEH.
M3y4CHUHU BCETO [TO3HAHUS u erdPemieHne pacuérHBIX 3amad, B TOM YHCIE MPEANONIAralolIUX HCIOJIb30BaHUE
Kypca pusuku peann3anus H(U3MYCCKOW MOJEIM M OCHOBAaHHBIX Ha COACPKAHMM Pa3lIMYHBIX Ppa3leloB Kypca
(uznueckux bu3uKu.
HCCIICTOBAHUSX. BrinosiHEeHHE W 3aluTa PYIIOBBIX WM WHIWBUAYAIbHBIX MPOCKTOB, CBSI3aHHBIX C
Cas3b buszukn Y cosiepikaHueM Kypca (pusuku

COBPEMEHHBIX TEXHOJIOTHH
B obylacTu  mepenadu
nHdopManuu,
SHEPTETHUKE, TPAHCIIOPTE

[Ipu pa3paboTke paboueit mporpaMMbl B TEMaTUYECKOM TUITAHUPOBAHUH JOJKHBI ObITh YUTEHBI BO3MOKHOCTH MCTIOJIb30BAHUS
AIEKTPOHHBIX (IIU(PPOBHIX) 00PA30BATEIBHBIX PECYPCOB, SBISIONIUXCS YUeOHO-METOIMUECKUMU MaTepruajiaMu (MyIbTUMEIUIMHBIC
IpOTrpaMMbl, DJIEKTPOHHBIC YUYE€OHUKHM U 3aJauyHUKHU, OJJICKTPOHHbIE OWOIMOTEKH, BUPTyalbHbIE J1a0OpAaTOPUU, HWIPOBBIC
IPOTPaMMBbI, KOJUICKIIUU IIUPPOBBIX 00pa30BaTEIBHBIX PECYPCOB), UCTIOIB3YEMbBIMHU JJIsl OOYUYCHHS U BOCITUTAHUS 00YUAIOIINXCS C
HOJIA, mnpencraBlieHHbIMM B SJEKTPOHHOM (IIM(pOBOM) BHJIE€ W peATM3YIOMUMH IuaakTudeckue Bo3MoxkHocTu UKT,
coJiepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaHUH.
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IMoaxoabl K OLIEHUBAHMIO IJIAHMPYEMbIX Pe3yJIbTATOB 00y4YeHUsI

[Ipu orneHWBaHUY TIAHUPYEMBIX PE3yJIbTaTOB O0yUeHUST (U3UKE YUAIUXCS
¢ HOJIA HeoOXoIMMO YYHUTHIBaTh TaKUE€ WHIUBUIYAIbHbIE OCOOCHHOCTH HX
pa3BUTHsA, KaK: ypOBEHb DPA3BUTUS MOTOPHKH PYK, YPOBEHb BIAJCHHS YCTHOM
AKCIIPECCUBHON pEUbl0, YpPOBEHb PAa3BUTHS PAOOTOCIOCOOHOCTH Ha YpOKe
(MCTOIIaeMOCTh IEHTPaJbHOW HEPBHOW CcHUCTeMbl). Mcxomst 3 3TOro, y4uTeNb
WCIIONIB3YET JUISl yYalluXCsl HWHIWBHIYATbHBIC (OPMBI KOHTPOJS PE3yIhTaTOB
oOyuenuss ¢usuke. Ilpum CHWKEHHON pabOTOCIIOCOOHOCTH, BBIPAKEHHBIX
HapyIICHUSIX MOTOPHUKH PYK BO3MOXKHO YBEIMYCHHE BpPEMs JJIsi BBITIOJIHCHHS
KOHTPOJIGHBIX M CaMOCTOSITENBHBIX paboT. KOHTpOIBbHBIC, CaMOCTOSTEIBHBIC H
MpaKTUYeCKHe padOThl TPH  HEOOXOJUMOCTH  MOTYT  Mpejaratbcs ¢
HCITOJIb30BAaHUEM JJICKTPOHHBIX CHCTEM TECTUPOBAHHUS, WHOTO TMPOTPAMMHOIO
oOecrieueHus, O0OECIEUUBAIONIETO MEPCOHU(PUIIMPOBAHHBIA  Y4eT y4eOHBIX
JOCTIKEHUM oOydaronuxcs. TeKylmuid KOHTpOJIb B OopMe YCTHOTO Ompoca Mpu
HU3KOM Ka4eCTBE YCTHOM KCIIPECCUBHOMN peUH ydalluxcs HEOOXOIMMO 3aMEHSTh
MUCbMEHHBIMU (hOopMamu.

CrnenuanbHble YCJI0BHS pPeajn3aluu JHCIUIITHHBI

1. HeobxomuMo mpeaycMOTpETh HalW4Yuie MEePCOHAIBHBIX KOMIIBIOTEPOB,
TEXHUUYECKUX TPUCTIOCOONCHNH (CcrenuanbHas KiIaBuaTypa, pasIUYHOrO BHIA
KOHTaKTOPBI, 3aMCHSIONINE MBIIIb, JDKOWUCTHUKHA, TPEKOOJBI,  CEHCOPHBIC
TIJIAHIIICTHI).

2. JIomKHBI OBITH CO3/IaHbI YCIOBUS I (DYHKIIMOHUPOBAHUSI COBPEMEHHOM
nH(OPMAITMOHHO-00pa30BaTeIbHON  cpeAbl MO  (QU3MKe,  BKIIOYAIOIICH
AJNIEKTPOHHBIE WH(OPMAIMOHHBIE PECypChl, JJIEKTPOHHBIE O0O0pa3oBaTEIbHBIC
pecypchl, COBOKYITHOCTb UH(OPMAITMOHHBIX TEXHOJIOTHIA,
TEJICKOMMYHUKAIIMOHHBIX TEXHOJOTHUN, COOTBETCTBYIOIIUX TEXHUUYECKHX CPENICTB
U TEXHOJOru# (B TOM yucie Quenr-TpeHaxepoB, HHCTpyMeHToB Wiki, 1iudpoBbix
BUJICO MaTepuaIoB ©  Jip.), OOECIEeUMBAIONIMX  JOCTWKEHHE  KaXKIbIM
oOyvatoummcss ¢ HOJIA MakcuMaiabHO BO3MOXHBIX [UJII HErO0 pPe3yJbTaToB
o0yueHwus.

nnucoio: OBNACTHOE FOCY/JAPCTBEHHOE BIO[PKETHOE

TMoanMcaHo uMpoBoit Mo,
OBLLUEOBPA30BATE/IbHOE Y4YPEXAEHUE "LWKONA-UHTEPHAT AN1A OBYYAIOLLMXCA C
OEJ-IACTHOE rocyﬂ'APCTBEH HOE OrPAHWYEHHBIMW MOXHOCTAMM 300POBbA Ne 89"
DN: c=RU, st=Y 6nac 432072 1. Ynbs Gyni Dec
El'OD)KETHOE 220, I=r. y"lwllil (nl\eiwinonnﬂmu‘mwloﬁwaawo(m AvpexT Np oOMACTHOE
TOCY/AAPCTBEHHOE BIOJKETHOE OBULIEOBPA3OBATE/NIHOE YUPEXTEHVE "WKONA-
o E LLl Eo E PA3O BATEn b H O E VHTEPHAT [1A OBYYAIOLMXCA C OTPAHUYEHHBIMI BO3MOXHOCTAMM 340POBbA Ne
89",1.2.643.100.1=120D31303237333031353835383530,
Yy PE)KD'EH ME "LUKONA-UHTEPHAT uﬂﬂ 1.2.643.100.3=12083133353230393831393530,
1.2.643.100.4=120A37333238303236393236,
OBYYAIOLUMXCA C OTPAHUYEHHBIMI 2oy iermsomsms auasaen
smumsmos OE\MEOBPMOBATEﬂbHOE ywm«usws “WKONA-VUHTEPHAT [U1A
BO3MOXHOCTAMU 3)],0 POBbA Ne 89" OBYYAIOUINXCA C OTPAHVYEHHbIMY BO3MOXHOCTAMM 310POBbA Ne 89"

Dlata: 2024.04.09 14:21:44 +0400"
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