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[TOACHUTEJIbBHAA3SAIIMCKA

O01mas xapakTepucTuka yue0Horo npeamera «@uzuka»

Kypc dhusuku — cucteMmoo6pa3yromniuii sl €CTeCTBEHHO-HAYYHbBIX YUeOHBIX
IPEIMETOB, IMTOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUM,
H3y4aeMbIX XUMHUEH, Onosioruei, actrpoHoMuei u pusnyeckoit reorpadueii. dusuka —
3TO MPEAMET, KOTOPBI HE TOJIBKO BHOCHUT OCHOBHOM BKJIAJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUPA, HO U MPEAOCTABIIACT HauboJiee sICHble 00pa3iibl IPUMEHEHHUSI HAyYHOTO
METO/1a MO3HAHMUS, T. €. ClIoco0a MOJyYeHUs TOCTOBEPHBIX 3HaHUM 0 Mupe. Hakoner,
¢du3MKa — 3TO NpeaMET, KOTOPBII HApsAly C IPYTUMU €CTECTBEHHO-HAYUYHBIMU
peIMeTaMHu JIOJDKEH JaTh 00YyYaroIIMMCs IIPeICTaBlIeHne 00 YBIEKATEIbHOCTH
Hay4HOI'O UCCIEAOBAHUS U PaJJOCTH CAMOCTOSITENHLHOTO OTKPBITHS HOBOT'O 3HAHUS.

OpHa 3 TIaBHBIX 337249 (PU3NIecKOro 00pa3oBaHMs B CTPYKTYpPE OOIIETO
00pa30BaHuUs COCTOUT B OPMUPOBAHUU €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH U
MHTEpeca K HayKe Y OCHOBHOM Macchl 00y4aroNIXcsi, KOTOPbIE B JalbHEUIIEM OyayT
3aHATHI B CaMbIX pa3HO-00pa3HbIX cdepax AesTenbHocTu. Ho He MeHee BakHOM
3a/1a4eil SIBISIETCS BBISIBIICHUE W MOJTOTOBKA TAJIAHTIIMBBIX MOJIOBIX JIFOACH AJIS
IPOJI0JDKEHUsT 00pa30BaHus U HaibHEenel npodeccuoHaIbHOM IeITeTbHOCTH B
00JIaCTH €CTECTBEHHO-HAYYHBIX UCCIIEIOBAHUN U CO3JJaHUU HOBBIX TEXHOJIOTHUH.
CornacHoO IpUHIATOMY B MEXAYHAapOJHOM COOOIIECTBE onpeesieHuto, « EctecTBeHHO-
Hay4yHas TPAaMOTHOCTh — 3TO CIIOCOOHOCThH YEJIOBEKA 3aHUMATh AKTUBHYIO
IPAXKIAHCKYIO MO3UIIMIO IO 00IIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3AHHBIM C
€CTECTBEHHBIMU HayKaMU, U €ro TOTOBHOCTh HHTEPECOBATHCSI €CTECTBEHHO-HAYYHBIMU
uaesmMu. HaydHo rpaMOTHBIN 4€JIOBEK CTPEMUTCS Y4aCTBOBATh B apIryMEHTUPOBAHHOM
00CYXIIeHUH MPOOIEM, OTHOCSIINXCS K €CTECTBEHHBIM HayKaM U TEXHOJIOTHUSIM, YTO
TpeOyeT OT HEro CAEAYIOIIMNX KOMIIETEHTHOCTEM:

HAy4yHO  OOBSICHSATH SIBJICHUS,  OIIEHHWBAaTh U MOHUMATh

0COOEHHOCTH Hay4YHOTO UCCIICOBAHNUS,

WHTEPIIPETUPOBATh JAHHBIE WU MCIOJIb30BATh HAYYHBIE JOKa3aTEIbCTBA IS
MOJTYy4YEHHUS BHIBOJIOB.

N3yuenne (u3uku cnocoOHO BHECTH pelIaIIUil BKJIaL B (opMHUpOBaHHE
€CTECTBEHHO-HAYYHOI rpaMOTHOCTH 00YyYaroLuXCsl.

Henu n3yyenusi yueOHOro npeamera «@Pusnka»
[enu n3yuenus (U3MKU HA YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus
onpenenensl B Konuenuuu npenogaBanus yueOHoro npeamera « Ou3nka B



oOpazoBaTebHbIX opraHu3amnusax Poccuiickoit deaeparuu, pean3yronmx
OCHOBHBIE 00111€00pa30BaTeIbHBIE IPOTPAMMBI, YTBEPKAEHHOU permenuemM Kosueruu
MunuctepcTBa npocseiienus Poccuiickoit @eaepaiuu, TpoTokod oT 3 nexadps 2019
r. No ITK-4gH.

Lenu nzydenust GU3uKu:

npuoOpeTeHNe UHTEpeca U CTPEMIICHHS 00YYaIOIIUXCs K HAYYHOMY U3YUYEHUIO
IPUPOBI, PA3BUTHE WX UHTEIJIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE MPECTABICHUN O HAYYHOM METOJIE TTO3HAHUS U (HOPMHUPOBAHUE
UCCIIEN0BATEIBCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYIHOTO MUPOBO33PECHUS KaK PE3yIbTaTa U3y4YCHUS OCHOB
CTpPOCHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HUKU;

dbopMHpOBaHUE TIPEACTABICHHUIA O POITH (DU3UKH IS PA3BUTHS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHU;

pa3BUTHE MPEICTABICHUI 0 BO3MOXKHBIX cepax Oyayiien npodeccnoHanbHON
NEeSATENbHOCTH, CBSI3aHHOM C (PU3MKOM, TOATOTOBKA K JalbHENIIEMY 00YYEHHUIO B 3TOM
HaIpaBJICHUU.

JlocTuxeHure 3TUX 1eJiel Ha ypOBHE OCHOBHOTO 00111eT0 00pa3oBaHus
o0ecreunBaeTcsl peHIeHUEM CIEIYIOLUX 3a0a4:

npuoOpeTeHNE 3HAHUN O IUCKPETHOM CTPOCHUHU BEIIECTBA, 0 MEXAaHUUECKHX,
TEIIOBBIX, JIEKTPUUYECKNUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

npuoOpeTEeHNE YMEHUM OMUCHIBATh U OOBSICHATD (PU3NUYECKUE SIBIICHUS C
HCIIOJIb30BaHUEM MTOJTYUYCHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEIICHUS MPOCTEUIIINX PACUETHBIX 3aa4 C UCTI0JIb30BAHUEM
(bu3HUEeCKUX MOJIENIEH, TBOPUYECKUX U MPAKTUKO- OPUECHTUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHUN HAOIIOaTh IPUPOIHBIC SIBJICHUS U BBITIOJHSTH OIBITHI,
nabopaTopHbIe pabOThl U AKCIIEPUMEHTATILHBIE UCCIIEOBAHUS C UCTIOIb30BaHUEM
M3MEPUTETbHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB pabOThI ¢ HHGOpPMAIIUEeH (PU3UIECKOTO COAEpKaHUS,
BKJIFOYAsi UH(POPMAITUIO O COBPEMEHHBIX JOCTHKEHUAX (DU3UKH; aHATIU3 U KPUTHUECKOE
OlLICHMBaHUE UH(OpMAIIIH;

3HAKOMCTBO cO cpepamu mpodeccroHaTbHON ASATeIbHOCTH, CBI3aHHBIMHU C
(bU3HUKOI, U COBPEMEHHBIMU TEXHOJIOTUSMU, OCHOBAaHHBIMU Ha JJOCTHKEHUSIX
(bu3nUecKoi HayKHu.

Ha ocHoBe n3yueHust marepuana Kypca (pu3uku npoaorKaTh pa3BUBaTh y
yaamuxcs ¢ HOJIA MpIcnuTenbHbIE ONiepaliuu, pu U3y4eHUH (PU3NUYECKUX 3aKOHOB,
TEeOpHil; 00pa3HOTO, JOTUYECKOTO MBIIUICHUS, IPU PEIICHUH 3a]1a4; Pa3JIMUHbIC BUJIbI
naMsITH ¥ BHUMaHUS, IPU U3YYEHUHU HAYYHOU JESATEeTbHOCTH YUCHBIX; (OpMHUPOBATH
HAy4HYIO PeYb, C MPUMEHECHUEM (PU3NYECKON TEPMHUHOJIOTHUN Ha BCEX ATamax
0Oy4eHHS ¥ OCYIIECTBIISITH KOPPEKIIHIO ABUTATEIIbHBIX HAPYIICHHUH MPU BHITIOJHEHUN
MPAKTUYECKUX 3aJIaHUI WM JIA0OPATOPHBIX pabOT. MakCUMaIbHO CBSI3bIBATH
npruoOpeTacMble 3HAHUS C IPAKTUIECKOM NEITEIBHOCTHIO U TIOBCETHEBHOMN KU3HBIO
YYaIIUXCsl, Pa3BUBATh Y4COHYIO MOTHUBAIIUIO K MIO3HABATEIHHON JEATEILHOCTH.



IpuHUMOBI M MOAXO0ABI K Peaju3alui NPUMEPHOHN aJaNITUPOBAHHOU

NporpaMMbl

Junamuunocme socnpusmus yuebnoz2o mamepuana. Ilpeanonaraer
MCIOJIb30BaHME 3aJJaHMii 10 CTETIeHU HapacTarouieil TpyaHoctu. Ciaenyet noaduparhb
3aJ1aHusl, IPU BHIMOJHEHUN KOTOPBIX UCTIONB3YIOTCS JEHCTBUS Pa3IMYHBIX
aHAJIN3aTOPOB: CIYXOBOTO, 3PUTEIBHOI0, KHHECTETHUECKOTO.

THpunyun npooykmuenoti oopabomxu ungopmayuu. B 1ensx gydiiero
YCBOCHUS IpeiMeTa, paboyasi mporpaMma COCTaBIIsIeTCS TaKUM 00pa3oM, YUTOObI UMETh
BO3MO>XHOCTh YBEJTUYUTH KOJMUYECTBO YACOB 110 BCEM TeMaM, UCKITIOYUTh
HeoOs3aTeNbHBIE TEMBI, COKPAaTUB 00EM TEOPETHUECKOTO MaTepuaia, COXpaHUB MPU
ATOM KaK MHHMMYM 0a30BbIi YPOBEHb MMOATOTOBKH 00YJarOMIMUXCs. Y IEAUTh OOJIbIIIee
BHUMaHHE HATJSAHO-DMITMPUIECKON eI TeNbHOCTH. Teopust MOXeT u3ydyaThes 0e3
BBIBOJIa CIIOKHBIX (popmyd. 3amayuu, TpeOyIoe MPUMEHEHHS CIIOKHBIX
MaTEMaTHUYECKUX BBIYUCICHUN U GOPMYJI, PEIIArOTCs B KJIacce C TTOMOIIBIO YIHTEIIS.
B yueGHbIii porecc He00X0AMMO BKIIIOUYATh 3a1aHUS, IIPEIOJIaratoIime
CaMOCTOSITENIbHYIO 00pa00TKy HH(pOpMaLK 00YyYarOIUMUCS C UCTIOIb30BAaHUEM
J03UPOBAaHHON MO3TATHOM oMol nejarora. [IpenBaputenbHo yuutenab o0ydaer
pabotath ¢ uHpopMaIuei o oopasity, aaropuTmy, Borpocam. OOydaromuiics
OCYIIECTBIISIET IEPEHOC MOKA3aHHOTO c1oco6a 00padoTKku nH(OpMAIUU Ha CBOE
UHAVMBUyaIbHOE 3aJJaHuE.

Ipunyun unousuoyanvHo-ougppepenyuposannozo nooxooa. llpu peanuzamnuu
aJanTUPOBAHHOM MPOrPaMMbl HEOOXOAMMO HUCTIOIb30BaTh U (PepeHInPOBAHHBIM
MOXO/I K KaXXJJI0My 00ydJarolieMy CoTJiacHO ero auartosa u pexomenaanuii [IMITK. B
nporecce 00yueHusl, yYuTeIb YUUTHIBAET TAKHME OCOOEHHOCTU 00YUarOIIErocsi, Kak
pa3BUTHE IBUTATEIBHOMN cepbl, HapylieHue o0ue MoTopuku (oOmmas
HaAMPSHKEHHOCTh WITH BSJIOCTh, HETOYHOCTD JIBW)KCHUM, TTApAJIMYH, TTAPE3bl, HATTUYHE UX
OCTATOYHBIX SIBJIEHUH); 0COOEHHOCTH PAOOTOCTIOCOOHOCTH (YTOMIISIEMOCTD,
UCTOLIAEMOCTh, PACCETHHOCTD, IPECHIIAEMOCTb, YCUTIYMBOCTb, TEMIT PaOOTHL;
YBEJIMUYECHHUE KOJMYECTBA OMMUOOK K KOHITY YPOKa WJIU MPU OJHOOOPA3HBIX BUIAX
nesiTenbHOCTH). TOHKME ABM)KCHUS TAJIbIIEB HEPA3BUTHI MPAKTHUECKH Y BCEX
oOyuatomuxcs. [loaTromy nepen yuuTtesneMm CTOUT 3aJa4a COBEPILIEHCTBOBAHMS
JBWKCHUI U CEHCOPHOTO Pa3BUTHUS TPU BHITIOJTHEHUH MTPAKTUYECKUX U JIA0OPATOPHBIX
pabort. [Ipu HEMOCTaTOYHOM pa3BUTHH YCTHOW PEUYH, TYTOYXOCTH MIPH MPOBEICHUU
TEKYIIIETO ¥ UTOTOBOT'O KOHTPOJISI UCIIOJIb3YET METOIbI, 00JIETYArOIINE JOCTHUKCHHUS
MIOJIOKUTENBHOTO pe3yiIbTaTa U HE TPABMUPYIOIIYIO IICUXUKY 00yUYarOITXCA.

Ipunyun momusayuu x yyenuro. ITOT MPUHIUT MOJPAa3yMEBAECT, UTO KaXKI0€
yueOHOe 3a/laHue T0JKHO OBITh YETKUM, T.€. 00yUaIOUINIiCs TOJKEH TOYHO 3HATh, YTO
HAJ0 CAeNaTh AJs MOJIy4YeHHs pe3ynbrara. Y 00ydaromerocs B ciayyae 3aTpyAHEHUs
JOJKHA OBITh BO3MOXKHOCTH BOCIIOJIB30BAThCS OMIOPOM M0 00pasily, 10 allfOPUTMY
(3a0BLT - MOBTOPIO - BCIIOMHIO - CHIETIAL0).

OaHMM U3 MyTeH MOBBILIEHUS MOTUBALIUU U 3(PPEKTUBHOCTH yueOHOU
JESTEIIbHOCTH SIBIISIETCS BKIIOUCHHUE YUAIUXCSI B Y9€OHO-HCCIIEIOBATENBCKYIO U
POEKTHYIO JIeITeIbHOCTh, KOTOpasi UMEET CIEeAYIOIINe OCOOCHHOCTH:



LEJH U 33]]a41 ITUX BUJOB JEATEIBHOCTH YUALIUXCSI OMPENETAIOTCS KaK UX
JUYHOCTHBIMU MOTHBAMHU, TaK U COLIMAIBHBIMU. JTO O3HAYAET, YTO TaKas
JEeATEIbHOCTD JIOJKHA OBITh HAIPABJIEHA HE TOJBKO HA MOBBILICHUE
KOMITETEHTHOCTH MOJPOCTKOB B MPEIMETHOM 00JaCTH OINPEAEIIEHHBIX
y4€OHBIX TMCUHUILINH, HE TOJIbKO Ha pa3BUTUE UX CIIOCOOHOCTEM, HO U Ha
CO3/1aHUE NPOAYKTA, UMEIOIIET0 3HAUUMOCTb JUIsl IPYTHX;
y4e0HO-UCCIIE0BATENbCKAs U IPOEKTHAs ACSITEIbHOCTD JOJDKHA OBITh
OpraHM30BaHA TaKUM 00pa3oM, YTOOBI yUyallHecs: CMOIJIU pealnu30BaTh CBOU
HOTPEOHOCTH B OOILEHUU C OAHOKJIACCHUKAMU, YUUTENAMU U T. A. CTpost
Pa3IMYHOTrO PO/ia OTHOILIEHHUS B XOJI€ LIEJICHAITPaBICHHOM, TOMCKOBOM,
TBOPYECKOU M MPOAYKTUBHOU IESTENBHOCTH, YUAIIUECS OBIAIEBAIOT
HOPMAaMH B3aMMOOTHOILLIEHUI C Pa3HBIMU JIFOJIbMH, YMEHUSAMHU NIEPEXOIUTh
OT OJAHOTO BH/Ia OOIIEHHS K APYTOMY, IPUOOPETAIOT HABBIKU
WHIUBUYyAJIbHOM CAMOCTOSITEIbHOM pabOThI U COTPYAHUYECTBA B
KOJUIEKTHUBE;

opraHu3aiys y4eOHO-UCCIEeI0BATENbCKUX U TPOEKTHBIX padOT
oOyuaronuxcs 00ecrneynBaeT COUETaHNuE Pa3InYHbIX BUIOB
MO3HABATEJIbHOM AESITENbHOCTU. B 3TUX BUAAX AEATENBHOCTH MOTYT OBITh
BOCTpPEOOBaHbI MPAKTUUECKH JIFOObIE CIIOCOOHOCTH MOIPOCTKOB,
peanu30BaHbl JIUYHBIE IPUCTPACTHS K TOMY WM HHOMY BUIY JI€ATEIbHOCTH.

XapakrepucTHKa 0c00bIX 00pa30BaTeJbHbIX OTPEOHOCTEl

HENPEPBHIBHOCTh KOPPEKIIMOHHO-PA3BUBAIOLIETO MPOIIECCa, PEATUZYEMOTO
KaK uepe3 coiepkaHne 00pa3oBaTeIbHBIX 00JIaCTeH, TaK U B MIPOIIECCE
WHIUBUYAIbHON paOOThI;

BBEJICHUE B COJICpKaHNE OOYUCHHsI CIICMATbHBIX Pa3/IeoOB, HE
npuUCyTCTBYIOMUX B [Iporpamme HOpManbHO pa3BUBAIOIIMCS
CBEPCTHHUKAM;

UCTIOJIb30BaHUE CTICIIMATBHBIX METOOB, TPHUEMOB U CPEICTB 00yUueHUS (B
TOM YHCJIE CIICIUATN3UPOBAHHBIX KOMITBIOTEPHBIX TEXHOJIOTHU),
00eCeurBaOIINX peann3alo 00yyeHus;

WHUBUyanu3alus oOydeHus Tpedyercst B OOJbIIEH CTETIeHH, YeM IS
HOPMAaTHUBHO Pa3BUBAOIIETOCS 00YJarOIIerocs;

HEOO0XO0MMO MCIIOJIF30BaHUE OTIOP C JAeTaIn3aIueil B popme alropuTMOB
JUTSI KOHKPETU3alUU JEHCTBUN TIPU CaMOCTOSATEIHLHOUM paboTte, obecrieueHne
0C000#1 MPOCTPAHCTBEHHON W BPEMEHHOM OpraHu3aiuyu 00pa3oBaTeIbHON
Cpelbl.

CrelMaibHOE 00yUYeHHE «IIepeHoCY» CHOPMHUPOBAHHBIX 3HAHUM U YMEHUI B
HOBBIE CUTYaIlUU B3aUMOJICHCTBUS C ICHCTBUTEIHHOCTHIO;

CrelMabHas TIOMOIIb B Pa3BUTUH BO3MOXKHOCTEH BepOasIbHOM U
HeBepOaIbHOW KOMMYHUKAIIMM HAa YPOKaxX (PU3UKHU.

Mecto yuyeOHOro npeamera « @usnka» B y4eOHOM IIaHe

B

COOTBETCTBUH C dI'oC 00O ¢usuka ABJIAETCS

00s3aTeIbHBIM



IPEeIMETOM Ha YpOBHE OCHOBHOI'O 0011ero 00pa3oBanus. JlaHHas nmporpamma
IpeaycMaTpuBaeT u3ydeHue (GU3nKu Ha 0a30BOM YPOBHE B 00BEME 10 2 Y B HEAECIIIO B
7, 8,9 u 10 kmaccax.

Conep:xanune yueOHOro npeamera « Ou3nka
7 Kaace

Pasznen 1. ®u3uka u e€ posib B NO3HAHUM OKPY:KalOLIEero Mupa

dusznka — HayKa 0 IpUpoie. SABICHUS IPUPOIBI (MCl). DU3NYECKUE SBIICHUS:
MEXaHUYECKHUE, TEMIIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BennuuHbl. M3Mepenune ¢puznueckux Bennyud. Gusnyeckue
npubopsl. [TorpemHocTs n3mepeHnit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak usuka u qpyrue ecrecTBEHHbIE HAYKH U3y4aroT npupoay. EctecTBeHHO-
HAy4YHBIN METO]I MO3HAHUA: HAOJI0/IeHUE, TOCTAaHOBKA HAYYHOTO BOMPOCA,
BBIJIBUKEHHUE TUIIOTE3, IKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0BSICHEHUE
HaOmonaemMoro sBieHus. Onrcanue GU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIEICH.

Jemoncmpayuu

Mexanunyeckue, TEIIOBBIE, INEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
dusnyeckue MpulOOpsl U MpOUEAypa MNPSIMBIX H3MEPEHUM AaHAJIOrOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimui®

1. Omnpenenenue NEHbI IeJICHUS IIKaIbl U3MEPUTEILHOTO Tprbdopa.

2 N3mepenne paccTOsTHUM.

3 N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TEa.

4. Omnpenenenue pa3MepoB MajbIX TEN.

5 N3mMepenue temmeparypbl Ipu MOMOILH JKUAKOCTHOTO TEPMOMETpPA U
JIaTYUKA TEMIIEPATYPHI.

6. [IpoBeneHne nccnenoBaHus 1Mo NPOBEPKE TUITOTE3BI: JaJbHOCTD
noJI€Ta MapuKa, MyIneHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YEM
OO0JBIIIe BBICOTA MTYCKA.

Paznen 2. IlepBoHayajibHbIe CBeJIE€HUS 0 CTPOEHUM BelllecTBa

CrpoeHne BemecTBa: aTOMbl 1 MOJIEKYJIbL, UX pa3Mepbl. OIBIThI, TOKA3bIBAOIINE
JTVCKPETHOE CTPOEHHE BEIIECTBA.

JBr>xenue yactul BeuiectBa. CBsI3b CKOPOCTH ABUKEHUS YACTHI] C
TemriepaTypoil. bpoyHoBckoe aBmxenue, nuddysusi. BzaumoaeiictBue qactuil
BEILIECTBA: MIPUTSKEHUE U OTTAJIKUBAHHE.

ArperatHbie COCTOSIHHS BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEN U TBEPIBIX
(kpucTammuyeckux) Teia. B3auMocBs3b MEX 1y CBOMCTBAMHM BEIIECTB B Pa3HbIX
arperaTHhIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIpHBIM cTpoeHreM. OCOOEHHOCTH

1 MC — s5eMeHTBI COJIepKaHUsl, BKIIIOYAIOIIME MEXIIPEIMETHBIC CBA3U,
KOTOPBIE MOJPOOHEE PACKPHITHI B TEMATUYECKOM IJIAHUPOBAHUH.

2 3pech U gajiee MPUBOIUTCS PACIIMPEHHBIN IEPEUYCHb JIA0OPATOPHBIX PaOOT
U OMBITOB, U3 KOTOPOI'0 YUYHUTEINb JIEJAeT BHIOOP MO CBOEMY YCMOTPEHHUIO U C YUETOM
CIIMCKA SKCIEPUMEHTAJIbHBIX 3alaHu, peuiaraeMbix B paMkax OI'D o pusuke.
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arperaTHbIX COCTOSIHUH BOJBI.

Hemoncmpayuu
1. HabGnronenne OpoyHOBCKOTO JIBHIKEHHUS.
2. HaGmonenne nuddysun.
3. Habnronenue sBIeHHH,  OOBICHSIOIIMXCS MPUTKEHUEM WA

OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnwie pabomul u onvimoul

OneHkaguameTrpa aToMaMeTOAOM  PSIOB(C HCIIOJIb30BaHUEM
dbortorpaduii).

OnbITEl O HAOJIOICHUIO TEIIOBOT'O PACIIMPEHUS Ta30B.

OnpITBINIO  OOHApYXKEHHIO  JEUCTBUSA CHJI  MOJIEKYJSIPHOTO MPUTSKEHUSI.

Pa3nen 3. /IBuskeHHe U B3aUMOAeCTBHE TeJl

Mexanundeckoe IBUKeHHE. PAaBHOMEPHOE U HEPAaBHOMEPHOE JIBU)KCHHE.
Cxopoctb. CpenHsas CKOpOCTh IPU HEPABHOMEPHOM JIBMKEHUU. Pacyér nmytu n
BPEMEHU JABUKCHUS.

SIBnenue nHepuuu. 3aKoH MHEpLMU. B3anmoaencTBre Ten Kak MpuyrnHa
MU3MEHEHHUS CKOPOCTH IBUKEHUA Tell. Macca Kak Mmepa HHEPTHOCTH Tena. [IoTHOCTh
BeniecTBa. CBs3b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BELIECTBA.

Cuita Kak XapakTepHUCTHKA B3auMOIecTBUA Tel. CHila ypyrocTy U 3aKOH
I'yka. I3mMepeHue cuiibl ¢ IOMOUIBI0 JUHAMOMETpa. SIBJIeHUE TATOTEHUS U cuila
TsoxecTu. Cuna Tspkect Ha apyrux mianerax (MC). Bec Tena. HeBecoMocCTs.
CrioxeHune CHI, HallpaBJICHHBIX 110 OJTHOU NpsiMon. PaBHoaencTByromas cui. Cuia
TpeHus. TpeHue cKoJabKeHUs U TpeHue nokos. Tpenue B npupoje u texuuke (MC).

Hemoncmpayuu
Hab6nronenne MexaHMuecKoro JIBHXKEHUS TeTa.

N3mepenne CKOpOCTH NPSIMOJIUHENHOTO ABUKECHUS.
HabGnronenue siBjeHUs] HHEPLIVH.
Hab6nronenune n3MeHeHust CKOPOCTH MPY B3aUMOICUCTBUH TEll.
CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.
CoxeHune CHJl, HaIllPaBJICHHBIX 110 OJJTHOM MTPSMOM.
Jlabopamopnvie pabomel u onvimul
Onpenenenue CKOPOCTH  PaBHOMEPHOTO  JBWKEHHUs (IIapuka B >KUIKOCTH,
MOJICITH JICKTPUICCKOTO aBTOMOOWIIS | T. II.).
Omnpenenenue cpeaHel CKOPOCTU CKOJIbKEHUS OpycKa MU MIapHUKa M0 HAKIIOHHOM

SOk wnE

MJIOCKOCTH.
Onpenenenue MWIOTHOCTH TBEPIOTO Tea.
OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh paCTsKEHUS

(nedopmanumn) NpyKUHBI OT TPUIIO)KEHHON CHUJIBI.
OnpITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI TPEHHUSI CKOJILKEHUSI OT Beca Tella
U XapaKkTepa COMPUKACAIOLIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBijieHne TBEPABIX TeJl, dKUAKOCTEH U ra30B

Hasnenue. CriocoObl yMEHbBILICHUS U YBEJIUUEHUS JaBieHus. JlaBieHue rasa.



3aBUCUMOCTb JaBJEHUS ra3a ot 00bEMa, TeMrneparypsl. [lepenaua napieHus
TBEPABIMU TEJIAMH, KUJIKOCTSIMU U razamu. 3akoH [lackans. [TneBMaTnueckue
MaIlIUHbI. 3aBUCUMOCTh AABJIEHUS KUIKOCTH OT rIyOuHbI. ['uapoctaTudeckuii
napaaokc. Coolrraronuecs: cocyasl. [ mapaBInyecKkue MeXaHu3MBbl.

ATtmocdepa 3eminu u atMmocdepHoe napneHue. [IpuanHbl cyiecTBoBaHus
BO3ayIIHON 0000uKku 3emin. OnbiT Toppudemm. M3mepenue armochepHOTo
JaBJICHUs. 3aBUCHMOCTb aTMOC(EPHOTO JAaBJIECHUS OT BBICOTHI HaJl YDPOBHEM MODSI.
[TpuGops! 1151 U3MEpEeHUs: aTMOC(PEPHOTO TaBICHUS.

JlencTBrE )KUIKOCTH U T'a3a HA MOTPYKEHHOE B HUX TEJIO. BhITAIKMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnapanue ten. Bo3ayxoriaBaHue.

Jemoncmpayuu

ok whE

~

3aBUCUMOCTbD JABJICHHS ra3a OT TEMIIEPATYpHI.
[lepenada naBaeHUs KUAKOCTBIO U Ta30M.
Coobmaromuecs: CoCypl.
['mppaBnuyeckuii mpecc.
[IposiBinenue nelcTBHsI aTMOCHEPHOTO JABICHUS.
3aBUCHUMOCTD BBITAJIKMBAIOIIEH CUJIBI OT 00BEMA MOrPYKEHHON YacTu
TeJa U IJIOTHOCTH KUIAKOCTH.
PaBeHCTBO BBITAJIKUBAIOLICH CUJIbI BECY BBITECHEHHOM JKUJKOCTH.
Ycnosue IUJABAHUS  TeJ: IUIABAHWE WIH IOTPYKECHHETEI
B 3aBUCUMOCTH OT COOTHOIIECHUS IJIOTHOCTEN Tea U JKUIKOCTH.

Jlabopamopnwvie pabomul u onvimol
HccnenoBaHue 3aBUCMMOCTH Beca Tejia B BOJIE OT 00bEMa MOrpyKEHHOM B
KAJKOCTb YaCTH TeJA.
Ornpenenenue BBITAIKUBAIOIIEH CUJIbL, IEUCTBYIOIIEN HA TEJIO, OTPYKEHHOE B

KHUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIBL, ICUCTBYIOIIEH HA TEJIO B
YKUJIKOCTH, OT MACCHI TeJa.

OnbITHI, JEMOHCTPUPYIOLINAE 3aBUCUMOCTD BBITATKUBAIOIIEH CUIIbI, ICUCTBYIOIIEH
Ha TeJIO B KUAKOCTH, OT 00BEMA MOTPYKEHHOU B )KUIKOCTb YACTH TEJa U OT
TJIOTHOCTH >KUIKOCTH.

KoncTtpyupoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOJKHU U
OIIpEAEIICHUE €€ IPY30NOABEMHOCTH.

Pa3znen 5. PaGora u MOIHOCTB. JHEprus

Mexanuueckasi pabota. MOITHOCTS.

[IpocTeie MEXaHU3MBI: pbIyar, 0J0K, HAKJIOHHAs TIOCKOCTh. [IpaBuiio
paBHOBecus peruara. [[puMeHenne npaBuiia paBHOBECHUS pblyara K OJIOKy.

«3onotoe npaBwiio» mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas sHeprusi. Kunernueckas v noTeHIMalIbHas SHEPTUSl.
[IpeBpaiienre 0JTHOrO BUAa MEXaHUYECKOW SJHEPTUU B IPYTrOi. 3aKOH COXPAaHEHUS
SHEPTrUM B MEXAHUKE.

Hemoncmpayuu

1.

IIprMepb! IPOCTBIX MEXAHU3MOB.
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Jlabopamopnsie padomul u onvimul

Omnpenenenve paOOTHl CHIIBI TPEHUS TPU PABHOMEPHOM [BHKECHUHM Tela IO

TOPU30HTAJIBbHOM MOBEPXHOCTH.

HccnenoBanue yCia0BUI paBHOBECHS pblyara.

N3mepenue KIIJ[ HakJTIOHHOM MIIOCKOCTH.

M3yyeHue 3aK0HAa COXpaHEHHsI MEXaHUYECKOM IHEPTUU.
8 kiacc

Pa3nea 6. Tens1ioBbIe ABJIEHUSA

OCHOBHBIE ITOJI0KEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUN CTPOCHHUS
BelecTa. Macca u pasMepsl aTOMOB M MOJIEKYJT. OTBITHI, TOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.

Mopnenu TBEPAOIo, KUAKOTO U Ta3000pa3HOro COCTOSHUN BEILIECTBA.
Kpucrannunueckue u amopusbie Tena. OObsICHEHHE CBOMCTB ra30B, XKUJIKOCTEN U
TBEPBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-KUHETHYECKOW TEOPHH.
CmaunBaHMe U KalWUIIpHBIE sBICHUS. TeIIoBoe pacliupeHue U CKaTHe.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOIO JBUKEHUS
YaCTHLI.

BuyTtpennsis sHeprus. CrnocoObl U3MEHEHUS! BHYTPEHHEN 3HEPTUU:
TEIUIONEepeaya U coBeplieHre padboTsl. Buabl Temonepeaun: TeIIONPOBOAHOCTD,
KOHBEKLUS, U3TyUEHUE.

KonnuecTBo TeminoThl. Y aenpHas TEIIOEMKOCTD BELECTBa. TeniooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHUE TEIIOBOTO OanaHca.

[InaBieHKEe ¥ OTBEPAEBAHNE KPUCTAIUIMYECKUX BEILECTB. Y I€JIbHAS TEMIOTA
masieHus. [lapoodpazosanue u konnencauus. Mcnapenue (MC). Kunenue.

VY nenbHas TemioTa napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT
atMocepHoro naBieHus. BnaxHocTs Bo3ayxa.

OHeprus TOIIMBA. Y A€NIbHAS TEIUIOTa CTOPAHMSL.

[Tpuniunel padotel  TermoBeix aurareneid. KIIJ TemmoBoro aBuraresns.
TennoBble ABUTATENM U 3alldTa OKpyxatoient cpenbl (MC).

3aKOH COXpaHEHUs U MPEBPAILEHUsI SHEPTUU B TEIIOBBIX Ipoueccax (MC).

Jemoncmpayuu
Habtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmonenune nuddysuu.
HabGnronenue siBjeHUi cMauMBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabroieHue TemaoBoro pacimpeHust Tedl.

agrLONME

WU OXJIQXKIICHUU.
6 [IpaBuiia u3MepeHus TeMIepaTypshl.

4 Bunbl Temonepenaym.

8. OxJaxieHue pu COBEPIIICHUHN paOOTHI.

Q. HarpeBanue npu coBepiieHUH padOThl BHEHTHUMU CUJIaMHU.
10. CpaBHeHHe TEIUTOEMKOCTEH PA3TMYHBIX BEIIECTB.

11. HalGnroneHue KUTICHHUS.

12. HalGnroaeHue nocTOSHCTBA TEMIIEPATyPhl MPHU IJIaBJIECHUU.
13. Mogenu TenJIOBBIX JIBUTATEIEH.

N3menenue AaBJICHUA Ta3a IpH HU3MCHCHUU 00BéMa M Harp€BaHHUMn
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10.
11.
12.
13.

Jlabopamopnsie padomul u onvimul
OnpITBINIO  OOHApYKEHHIO  JEWUCTBUSA CHJI  MOJIEKYJSIPHOTO MPUTSKEHUS.
OneITHl IO BRIPAIIMBAHUIO KPUCTAJJIOB TIOBAPEHHOMW COJIA MJIU caxapa.
OneIThl MO HAOJIOJACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, KUAKOCTEH UM TBEPIBIX
TeN.

OmnpeneneHue JaBICHUS BO3yXa B OAJTOHE HIIPUILA.
OmnbITEL, TEMOHCTPUPYIOIINE 3aBUCHMOCTh JaBJICHUS BO3AyXa OT €ro o0béma H
HArpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka  ruUmoTe3pl JUHEHHON 3aBUCHMOCTHU JUTUHBI CTOJIOMKA
KHUJKOCTU B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmroienue n3MeHeHus: BHyTPEHHEH SHEPTUU Tela B pe3ysIbTaTe TeIIonepeaaun
Y paOOThl BHEIIHUX CHJI.
HccnenoBaHue sBIEHUS TEINIOOOMEHA NMPU CMEIIMBAHWU XOJOJHOW U Topsuen
BOJIBI.

OHpCIIeJIGHI/IG KOJIMYCCTBA TCILIIOTHI, IMOJIY4CHHOI'O BOI[OﬁHpH TEIJI000MEHE

C HArpeThIM METAJUIMYECKUM LIJIUHAPOM.
Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.
HccenenoBanne nporecca UCIIapeHus.
OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.
OrnpeneneHue yaenbHON TEMIOTHI IIJIABJICHUS JIbJA.

Pazgea 7. JiekTpudyecKkue 1 MAarHUTHbIE SIBJICHUS

DnekTpu3anus Ten. [[Ba poaa 3yeKTpuUeCKuX 3apsaoB. Bzaumoaencraue
3apspKEeHHBIX Tedl. 3akoH KynoHa (3aBUCHMOCTh CHITBI B3aUMOICUCTBUS 3aPSAKEHHBIX
TE€J OT BEJIMUMHBI 3aPSJ0B U PACCTOSHUSA MEXKIY TEIAMH).

OnekTpuueckoe nose. Hanpsk€HHOCTD 3nekTprudeckoro nosst. [IpuHnun
CYTIEPIIO3UIINH YJIEKTPUIECKUX TOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsAaoB. DJIEMEHTAPHBIN JIEKTPUYECKHAN 3aps.
Crpoenne aroma. [IpoBOJHUKYN M AUDIEKTPUKHU. 3aKOH COXPAHEHHUS IEKTPUUECKOTO
3apsaa.

DNEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA.

W cTOYHMKY TOCTOSTHHOTO TOKA. [[elCTBUS AIEKTPUUECKOTO TOKa (TEIIIOBOE,
XUMUYECKOE, MATHUTHOE). DJIIEKTPUUECKHUH TOK B )KUJIKOCTAX U Ta3ax.

OnekTpuueckas nenb. Cuiia Toka. IJIEKTPUUECKOE HAPSIKEHHUE.
ComnpoTuBiieHHE NPOBOJHUKA. Y AENBHOE CONPOTUBIICHUE BeIIECTBA. 3aKOH OMa 11t
y4dacTka uenu. [locnenoBartenbHoe U napajieIbHOE COEANHEHNE MPOBOJHUKOB.

PaboTa 1 MOITHOCTB 3JIEKTPUUECKOTO ToKa. 3akoH [[xoyns—JIeHna.
DNEeKTPUYECKUE 1IETH U TOTPEOUTENH dIEKTPUUIECKON sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTtostHHBIE MarHuThl. B3anmoaencTBrE MOCTOSIHHBIX MATHUTOB. MarHuTHOE
nosie. MarautHoe nosie 3eMJIM U €ro 3HaY€HHE JJIsl )Ku3HU Ha 3emuie. OnbIT DpcTea.
MarHuTHOE MoJe ANEKTPUIYECKOTO TOKA. [ [puMeHeHne IIEKTPOMarHuToOB B TEXHUKE.
JlelicTBHE€ MarHUTHOTO MOJIs1 HA TPOBOAHUK C TOKOM. DJIEKTPOJABUTATENIb TOCTOSIHHOTO
ToKa. Mcroyib30BaHNE 3JIEKTPOIBUTATENIEH B
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CJI.

TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OmneiTel @apaned. SBneHue 3eKTpoMarauTHOW nHAYKUuuu. [Tpasuio Jlenna.
Dnektporeneparop. CrocoObl MOTYUYEHHUS JIEKTPUIECKON SHEPTUU. DIICKTPOCTAHIIUN
Ha BO30OHOBIIIEMbIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu
1. DneKTpU3aIus Tel.
2. JIBa pojia 2JIEKTPUUECKUX 3apsIOB U B3aMMOJICHCTBHE 3apsKCHHBIX

T
3. YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIIA.
4, DnekTpocTaThuecKass MHAYKIIHS.
5. 3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsiI0B.
6. [TpoBOTHUKY ¥ TUATIEKTPUKH.
7. MopenupoBaHuE CUIIOBBIX JIMHUN AJEKTPUUECKOTO MOJIS.
8. HcTouHrKY TOCTOSTHHOTO TOKA.
Q. JIefcTBUA 3JIEKTPUUECKOTO TOKA.
10. DnekTpuyecKuil TOK B KUJIKOCTH.
11. T'a3oBwIif pa3ps.
12. H3mepeHme CHUITbI TOKa aMIIEPMETPOM.
13. H3mepenwue 3IEKTPUICCKOTO HAMIPSHKCHUS BOJIBTMETPOM.
14.  PeoctaT 1 Mara3uH CONPOTHUBJICHUM.
15. BsaumozeiicTBHE ITOCTOSHHBIX MAarHUTOB.
16. MopnenupoBaHre HEBO3MOKHOCTH pPa3eiCHUS ITOJTIOCOB

MarHuTa.
17. MopenupoBaHrE MAarHUTHBIX MOJIEH TOCTOSSHHBIX MAarHUTOB.
18.  OmwIT Opcrena.
19. MarauTHOE 1oyie TOKa. DJIEKTPOMAarHuT.
20.  [le#icTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
21. DnexTpoaBUTraTeNb MOCTOSHHOTO TOKA.
22. WccnenoBaHue SIBICHUS dJIEKTPOMArHUTHOW MHTYKITUH.
23.  Ompiter Dapagest.
24. 3aBHCHMOCTb HaNpPaBJICHHWS WHIYKIIMOHHOTO TOKa OT
YCJIOBUM €T0
BO3HUKHOBEHUSI.

25. DuekTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol
OnbITHI IO HAOTIOIEHUIO YTICKTPU3AIMH T MHAYKIIUEH U MPU CONPUKOCHOBEHHH.
HccnenoBanre nelCTBUS SIEKTPUUYECKOTO OISl HA POBOJTHUKYU U TUDJIEKTPUKH.
COopka u nmpoBepka pabOThI JJIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepenre u peryaupoBaHue CHIIbI TOKA.
H3mepenne u peryanpoBaHue HAMPSHKEHUS.
HccnenoBanre 3aBUCUMOCTH CHITBI TOKA, HAYIIIETO Yepe3 pe3uCTOop, OT
COIPOTHUBJICHUS PE3UCTOPA U HANIPSHKCHUS Ha PEe3UCTOPE.
OnBITHI, IEMOHCTPUPYIOIIHNE 3aBUCHUMOCTD DJICKTPHUECKOTO COMTPOTHUBIICHHUS
MIPOBOJIHUKA OT €T0 JJIMHBI, TUTIOIIAIA MOTIEPEYHOTO CEYCHUS M MaTeprara.
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19.

20.
21.

[IpoBepka mpaBuia CIOKEHHS HANPSIKEHUW MPU MOCIECAOBATEIbHOM COEAUHEHHUU
JIBYX PE3UCTOPOB.
[IpoBepka nmpasuia I CUIIBI TOKA MIPY NMAPAIIIENBHOM COEAMHEHNN PE3UCTOPOB.
Omnpenenenue padboOThI ANEKTPUYECKOrO TOKA, UAYIIETO  YEPE3 PEUCTOP.
Ornpenenenne MOITHOCTH AJIEKTPUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.
HccnmenoBanne 3aBUCUMOCTM  CUJIBI  TOKA, HIYLIETO 4YEpe3 JaMIIOUKy, OT
HaIpsDKEHMS Ha HEW.
Omnpenenenue KIII HarpeBaTens.
HccenenoBanre MarHUTHOTO B3aUMOJICUCTBUS IOCTOSIHHBIX MAarHUTOB.
N3ydyeHne  MarHUTHOTO MOJIsi MOCTOSTHHBIXMAarHUTOB TMPU  HUX OOBEAUHECHUU
Y Pa3JICIICHNH.
Hccnenoanue JNEUCTBUS  DJJIEKTPUYECKOTO TOKAa HA  MAarHUTHYIO
CTPEJIKY.
OnbITEl, JIEMOHCTPUPYIOLINE 3aBUCUMOCTH CHJIBI B3aUMOJCHCTBHS KAaTYLIKH C
TOKOM M MarHuTa OT CHJIbI TOKA U HAIIPaBJICHUS TOKA B KATYIIIKE.
N3ydenne 1eicTBUS MArHUTHOTO MOJISI HA MIPOBOJIHUK C TOKOM.
KoHcTpynpoBanue u n3ydyeHue padoThl JJIEKTPOABUTATEIS.
N3mepenue KII/] anexkTpoaBUraTeabHON yCTaHOBKH.
OMnBITEI IO UCCIIETOBAHMIO SIBJICHUS JJIEKTPOMAarHUTHOM MHIYKIIUU: UCCIEI0BaHUE
VM3MEHEHUI 3HAYCHUS U HAIIPABJICHUS HHAYKIIMOHHOTO TOKA.
9 knace

Pasnen 8. Mexannuyeckue siBJ1eHHUS

Mexanuueckoe ABrkeHrue. MartepuanbHas Touka. Cuctema oTcuéTa.
OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHUS. PaBHOMEPHOE MPSMOJIMHENHOE
nBrxeHue. HepaBHOMepHOE MpsAAMONIMHENHOE ABM>KeHUE. CpeHsAsl 1 MTHOBEHHAs
CKOpOCTB TeJla IPU HEPABHOMEPHOM JBHKCHUH.

Yckopenue. PaBHoyckopeHHOE TipsiMOJIMHENHHOE IBMKeHHe. CBOOOHOE
nagenue. OnbiTel ["anues.

PaBHOMEpHOE nBMXKEHHE 110 OKPYKHOCTH. [lepros u yactoTa oOparieHus.

JIuneiHas u yriioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[IepBsiii 3akoH HptoToHa. Bropoit 3axkon Herotona. Tpernii 3akon HerotoHa.
[IpuHIMI CynEPNIO3UIIMN CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEeHUsI CKOJIbKEHUS, CUjla
TPEHUS MMOKOSI, IPYTHE BUIbI TPCHHUSI.

Cuiia TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHHE CBOOOHOTO
nanenus. J{pmwkenue mianet Bokpyr Comnia (MC). TlepBas kocmudeckasi CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue wmatepuanbHON TOukH. AOcCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpauleHus. MoMeHT cuibl. LleHTp TskecTu.

Nmnynsec Tena. M3meHenuwe ummyibca. MMmynsc cuiibl. 3aKOH COXPAHEHUS
uMiyibsca. Peaktusnoe asmxenue (MC).

Mexanudeckasi paboTa ¥ MOIIHOCTh. PaboTa cui TshKecTH, yIpyrocTu,



TpeHust. CBsi3b SHEPruM U padoThl. [loTeHnmanbHas SHEprus Tena, NoJHATOro
HaJl IOBEPXHOCTHIO 3eMiIn. [loTeHnnanbpHas SHEPTUs CKATOU NPYKUHBI.
Kunernueckas sHeprus. TeopeMa 0 KHHETUYECKON IHEPTUU. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPTUH.
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Hemoncmpayuu
HabGnronenne MexaHnuecKoro JIBHKEHUSI TeJla OTHOCUTEIBLHO Pa3HbIX Tell OTCUETa.
CpaBHeHHUE IMyTeN U TPACKTOPUI ABUKEHHS OJTHOTO U TOTO K€ T€JIa OTHOCUTEIBHO
pPa3HbBIX TEJ OTCYETA.
N3mepeHre CKOPOCTH U YCKOPEHUS MTPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanrie Npru3HaKkoB PaBHOYCKOPEHHOTO JIBHXKECHUSI.
HabGnronenue nBM>XEeHHS Tella 0 OKPY>KHOCTH.
Habnronenne MeXaHM4eCKUX SBJIICHUNA, TPOUCXOISAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUN OTHOCHTEIIBHO
KaOuHeTa (QU3UKU.
3aBUCUMOCTB YCKOPEHHS TeJla OT MacChl TeJIa U ACUCTBYIOIIEH HA HETO CHUJIBI.
Habmtoienue paBeHcTBa CUII ITPU B3aUMOJICHCTBUU TEII.
M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.
[lepenada uMIrynbca npy B3aUMOJACHCTBUY TEIL.
[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUU TEN.
CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBHH.
CoxpaHeHHe UMITyJIbCca MPHU a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
HabitoieHue peakTUBHOTO ABU)KECHUS.
CoxpaHeHHe MEXaHMYECKON SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTUH MPU ABUKECHUU TEJIA MO IEUCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol
KoHcTpynpoBaHue TpakTa AJid pa3roHa v JajJbHEHIIEro pABHOMEPHOIO JBUKEHUS
HIapyuKa WA TEJIEKKH.
Onpenenenue cpenHerd CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS IapHKa 10
HAaKJIOHHOM ITIOCKOCTH.
Omnpenenenue yCKOpEHHUs Tela IPU PaBHOYCKOPEHHOM JBUKEHUU IO HAKIIOHHOMN
IJIOCKOCTH.
HccnenoBanye 3aBUCUMOCTH IIyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM JIBUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.
[IpoBepka runoTe3bl: €Ciau Npyu PaBHOYCKOPEHHOM JABUKEHUU 0€3 HauaJIbHON
CKOPOCTH ITyTH OTHOCSITCS KaK PsIi HEYETHBIX YHCEII, TO COOTBETCTBYIOIIUE
IIPOMEKYTKHA BPEMEHHU OJIMHA-KOBBI.
HccnenoBanye 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CHUJIbI HOPMAJIBHOTO
JABJICHUS.
Onpenenenue kodhGuieHTa TPEHUST CKOIBKEHUS.
Onpenenenue KECTKOCTH NPYKUHBI.
Omnpenenenre paboThl CUIIBI TPEHUSI P PABHOMEPHOM JIBHXKEHUU TeJia 10
TOPU30HTAJIBLHOM MMOBEPXHOCTH.
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Omnpenenenue paboOThl CUJIBI  YNPYTOCTH MpPU TOIBEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.
N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.
Pa3znen 9. Mexannueckune K0J1e0aHUS U BOJHBI
KonebarenbHoe aBmxeHne. OCHOBHbIEC XapaKTEPUCTUKHU KOJIEOAHUMN: TEPUO/I,
4acToTa, aMIIUTyAa. MaTteMaTndecKui 1 NpyKUHHBIN MasTHUKU. [IpeBpaienne
SHEPIruM MpH KOJIeOATEIHLHOM JABUKECHUM.
3aryxaromue konebanus. BeiHy)aeHHBIC KoaeObanus. Pe3oHaHc.
Mexannueckue BoaHbl. CBOKMCTBA MEXaHUUYECKUX BOJH. [IpogosibHbIE U
NONEpPEYHbIE BOJIHBIL. J[JIMHA BOJIHBI U CKOPOCTH €€ paclpoCcTpaHEeHHs. MexaHnYecKue
BOJIHBI B TBEPAOM Tede, ceiicmuueckue BostHbl (MC).
3ByK. ['poMKOCTB 3ByKa u BeIcOTa ToHA. OTpakeHue 3Byka. uppa3Byk u
yIBTPa3BYK.
Hemoncmpayuu
HabGmronenue xoneGanuii Te MO AEUCTBUEM CUITBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6mronenue xonedanuii rpy3a Ha HUTU U Ha TIPY)KUHE.
HabGnronenue BoIHYXAEHHBIX KOJIEOaHU U PE30HAHCA.
PacnipocTpaneHue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIIH).
Habronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHYECKUHN PE30HAHC.
Jlabopamopnvie pabomel u onvimoul
Omnpenenenre 4acTOThl U Meproa KojieOaHUH MaTEMaTHYECKOrO MasgTHUKA.
OnpeneneHue 4acToTel U nepuojia  KoJebaHWil MPY>KUHHOTO
MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIEpHO/ia KOJeOaHU MOJIBEIIEHHOTO K HUTU TPy3a OT
JUTUHBI HUTH.
HccnenoBanne 3aBUCUMOCTHU nepuojia  KoJebaHWil MPY>KUHHOTO
MasiTHUKA OT MacChl rpy3a.
[IpoBepka HE3aBUCUMOCTH TepuoAa KojaebaHul rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchbl rpy3a.
OnBbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh nepuoAa  KoJjieOaHU
MPYKMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.
N3mepenne ycKopeHHsi CBOOOTHOTO MaICHUSI.
Pazgen 10. DiieKTpOMArHUTHOE MOJIe M JJEKTPOMATHUTHBIE BOJHbI
DJIEKTPOMAarHuTHOE MoJie. DIEKTPOMarHuTHbIE BOJIHBL. CBOMCTBA
ANEeKTpoMarHuTHHIX BOJH. [IIkana snekTpoMarHuTHBIX BOJIH. Mcnonbs3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.
DnekTpoMarHuTHasi mpupoja ceeta. CkopocTh cBeTa. BomHOBbBIE CBOMCTBA
CB
era. Hemoncmpauuu
1. CBoiiCTBA PNIEKTPOMATHUTHBIX BOJIH.
2. BosiHOBBIE CBOICTBA CBETA.



Jlabopamopnsie padomul u onvimul
1. VI3yuenue CBOMCTB AEKTPOMArHUTHBIX BOJIH C IIOMOIIbI0O MOOUIIFHOTO Tee(oHa.

IToBTOPUTEIBLHO0-0000 1AM MOYIb

[ToBTOpUTENHEHO-00001AIOMINKA MOAYJIh TIPEIHA3HAUEH JIJIsl CUCTEMAaTU3alUU U
00001IIeHHsI PEIMETHOTO COJICPIKAHMS M OMBITA ISATSTLHOCTH, MPUOOPETEHHOTO TIPH
M3YUYEHHH BCEro Kypca (QU3UKH, a TAKKE JJISl MOATOTOBKH K OCHOBHOMY
roCyJIapCTBEHHOMY 3K3aMeHy M0 (GU3HUKE JJIs1 00YUYaIOIINXCsl, BEIOPABIINX 3TOT
y4eOHBIN MpeIMeT.

[Ipu n3ydyeHUH TaHHOTO MOAYJISL PEATU3YIOTCSI U CUCTEMAaTU3UPYIOTCS BUJIbI
NeSITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYMBACTCS JOCTHIKEHUE MPEAMETHBIX U
METaIpeIMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00ydeHus1, GOPMHUPYETCSl €CTECTBEHHO-
Hay4yHas TPaMOTHOCTh: OCBOCHUE HAYYHBIX METO/IOB UCCIIEOBAHUS SIBICHUN TPUPOIBI
U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATh (PU3UUECKUE SIBICHHUS, IPUMEHSS
MOJIyYEHHbIE 3HAHUS, PEIIaTh 3a/1a4d, B TOM YUCJI€ KAUECTBEHHbIE U
AKCIIEPUMEHTAJILHBIC.

[TpuHIMNIMATBHO AEATENBHOCTHBIN XapaKTep JAHHOTO pa3jeia peaanus3yercs 3a
CYET TOTO, YTO yYAIlIMECs BBITIOTHSIOT 3aJJaHUsI, B KOTOPHIX UM IIpeiaraeTcs:

Ha OCHOBE IMOJYYCHHBIX 3HAHUHU pacro3HaBaTh U HAYYHO OOBSICHSTH
du3nyuecKkue BJICHUS B OKPY KaIOIIEH MPUPOJIE U TTOBCETHEBHOM KU3HH,

MCITI0JIb30BATh HAYYHbIE METOJIbI UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUHN, B TOM
YyuCye AJsl IPOBEPKU TUIOTE3 U MOTYUYCHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HAyYHbIE OCHOBBI HAa00JIe€ BaXKHBIX JOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAlIpUMEP, MPAKTUYECKOTO UCTIOJIb30BAHUS PA3IMUYHBIX UCTOYHUKOB
SHEPIruM Ha OCHOBE 3aKOHA MPEBPAILECHUS K COXPAHEHHUS BCEX U3BECTHBIX BUIOB
SHEPIuM.

Kaxxnas u3 TemM 1aHHOTrO pa3jesa BKIKYAET SKCIEPUMEHTAIIbHOE UCCIIEIOBAHNE
obo0maroiiero xapakrepa. Pazien 3aBepiiaercs mpoBeICHUEM JUATHOCTUYECKON U
OIIEHOYHOM pabOThI 32 KypC OCHOBHOM IITKOJIBI.

10 KJ1ace

Paznen 11. CBeToBble SIBJICHUA

JlyueBas mogeinsb cBera. Mctounuku cera. [IpsamonuHeniHOE pactipoCcTpaHeHUE
ceeta. 3atMeHus Connua u JIyasl. Otpaxxenue cBera. [Inockoe 3epkano. 3akoH
OTpaKCHUS CBETA.

[Ipenomnenue cBera. 3akoH npeomMieHus cBeta. [lonHoe BHyTpeHHEe
oTpaxkeHue cBeTa. VMcrnoib30BaHNe MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUUECKUX
CBETOBO/IAX.

Jlunza. Xox nyueli B muH3e. Ontuyeckas cucrema oroamnmnapara, MUKPOCKOIIa
u teneckona (MC). I'na3 kak onTudeckasi cucteMa. bin3opyKkocTs U JabHO30PKOCTb.

Paznoxenue 6emnoro ceera B criektp. OnbiTel HetoToHA. ClioxkeHUE
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Hemoncmpauuu

1. [IpssmMonuHeHOE pacpOCTPAHEHUE CBETA.
2. OTtpaxeHue cBeTa.
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3. [lonyyenune wu300pakeHUt B IUIOCKOM, BOTHYTOM U
BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTryecKkuii CBETOBOI.

Xoj ayuyer B coOMparole JIMH3e.

XO0J Iy4yer B pacCenBaIOIIEH JIMH3E.

[Tomyuenune n300paxxeHuil ¢ TOMOUIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmapara, MUKPOCKOIA U TEJIECKOIIA.

0. Mogpens riasa.

1. Paznoxenue 0enoro cBeTa B CIIEKTP.

2. TlomyueHue Genoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX 1IBETOB.
Jlabopamopnwie pabomul u onvimol

HccnenoBanre 3aBUCUMOCTH yTJIa OTPaKEHUS CBETOBOTO JIydya OT yriia MajJieHuUs.

N3yueHne  XapakTepUCTHUK  U300pa)KeHUs npeaMera B MIJIOCKOM

3epKaje.

HccnenoBanre 3aBUCUMOCTH yTiia MPEIOMIIEHUSI CBETOBOIO Jiy4ya OT yrIila HaJeHus

Ha TPAHUIIE «BO3TYX—CTEKIIO.

[TonyueHnne n300pakeHu C TOMOIIBIO COOUPAIOIIEH JTUH3BI.

OmnpeneneHue GOKYCHOTO PacCTOSHUS U ONTUYECKOMN CHITBI cobuparonieit

JIVH3BI.

OnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCHPUSATUIO 1IBETA MPEAMETOB MPU UX HAOIIONCHUU YEpe3 1IBETOBbIC

(UIBTPBHIL.
Paznen 12. KBanToBbIE SIBJICHUS
Omnsitel Pezepdopaa u mnanerapras monens atroma. Mozens aroma bopa.
Hcnyckanue u normonieHne ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTPHI.
PanunoaktuBHOCTh. Anlb(pa-, 6eTa- U ramma-usnydeHus. CTpoeHHe aTOMHOTO

PR ROO~NOOA

saapa. HykimonHas Mogens atomHoro sapa. M3zoronsl. PaguoakTuBHbIE TpEBpAILICHUS.
IIepuon nosrypacmnaaa aTOMHBIX SIJIED.

SnepHbie peakuyu. 3aKOHbI COXPAHEHUS 3apsIIOBOTO M MACCOBOIO UMCEIL.

DHeprus CBA3M aTOMHBIX siiep. CBs3b MacChl U SHEPruH. Peakinu cuHTe3a U IeJICHUS
anep. Mcrounuku sneprun Cosnnua u 38€31 (MC).

Snepnas sHepreTuka. /[elicTBus paguoakTUBHBIX U31yYECHHUN Ha )KUBBIE

opranusmsl (MC).

Hemoncmpayuu
CrexTpbl U3Ty4YEeHUS U MOTJIONIEHUS.
CnexTphl pa3aIM4HbIX Ia30B.
CnekTp Boaopoa.
Hab6mronenue TpekoB B kamepe Bunbcona.
Pabora cuéTturka HOHU3UPYIOIIUX U3ITYUESHHI.
Peructpanus uzinydyeHus: IpUPOJHBIX MUHEPAIOB U MPOIYKTOB.
Jlabopamopnwvie pab6omul u onvimol
1. Hab6nroneHue CrutonHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.
2. HccnenoBanre TPEKOB: U3MEPEHNE SHEPTUU YaCTHULBI IO TOPMO3HOMY

ook whE



nyTH (1o ¢otorpadusim).

3. W3mepenne paanoakTUBHOTO (GoOHA.

IToBTOPUTEIBLHO0-0000 1AM MOYIb

[ToBTOpUTENHEHO-00001AIOMINKA MOAYJIh TIPEIHA3HAUEH JIJIsl CUCTEMAaTU3alUU U
00001IeHHS PEAMETHOTO COJEP>KAHUS U OMBITA ACSITEILHOCTH, TPUOOPETEHHOTO MPH
M3YYEeHHUHU BCETro Kypca (PU3HUKH, a TakXKe A7l HOArOTOBKY K OCHOBHOMY
roCyJapCTBEHHOMY dK3aMeHY 1Mo (hHU3UKe TSl 00yUJaroInUXCsl, BEIOPABIINX 3TOT
y4eOHBIN MpeIMeT.

[Tpu u3ydeHnH JaHHOTO MOAYJIS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIbI
NeSITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYMBACTCS JOCTHIKEHUE MPEAMETHBIX U
METaIpeIMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00y4ueHus, (GOPMHUPYETCS €CTECTBEHHO-
Hay4yHas TPaMOTHOCTh: OCBOCHUE HAYYHBIX METO/IOB UCCIIEOBAHUS SIBICHUN TPUPOIBI
U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATh (PU3UUECKUE SIBICHHUS, IPUMEHSS
MOJIyYCHHBIC 3HAHMS, pelIaTh 3aJ]a4M, B TOM YHCJIe KAaUeCTBEHHBIC U
AKCIIEPUMEHTAILHBIE.

[TpuHIMNIMATBEHO AEATENBHOCTHBIN XapaKTEp JAHHOTO pas3ena peaanu3yeTcs 3a
CY€T TOTO, YTO yUaIHeCs BBIOTHSIOT 3aJJaHHsl, B KOTOPHIX UM MPEJIaracTcs:

Ha OCHOBE MOJYYCHHBIX 3HAHUI PAcO3HABATh U HAYYHO OOBICHATDH
du3nuecKue SIBICHUS B OKPY>KaIOIIEH MPUPO/IE U TOBCETHEBHOM KU3HU;

MCITI0JIb30BATh HAYYHBIE METO/IbI UCCIIEIOBAHUS (PU3NYECKUX SBJICHUHN, B TOM
YHCIIe ISl IPOBEPKH TUIIOTE3 U MOJIYICHHUS TEOPETUIECKIX BBIBOJIOB;

OOBSICHATH HAYYHBIE OCHOBBI HAaN0O0JIe€ BAKHBIX JOCTH)KEHUN COBPEMEHHBIX
TEXHOJIOTUM, HAITPUMED, MTPAKTUYECKOTO UCIIOIH30BAHUS PA3IMYHBIX UCTOUHHUKOB
SHEPTUU Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIrHH.

Kaxxnas u3 TeM 1aHHOTO pas3zenna BKIYAeT SKCIIEPUMEHTAIBHOE NCCIIEI0BAHNE
obo0maroiiero xapakrepa. Pazien 3aBepiiaercs mpoBeICHUEM JUATHOCTUYECKON U
OILICHOYHOM pabOThI 32 KypC OCHOBHOM IITKOJIBI.

Ilianupyembie pe3yJbTaTbl OCBOCHHUS Y4eOHOro mpeamera «®usuka» Ha
YPOBHE OCHOBHOT0 00111er0 00pa30BaHus

N3yuyenune yueOHOTO Mpeamera «Du3nka» Ha ypOBHE OCHOBHOTO OOIIIETO
00pa3oBaHuUs JI0HDKHO 00eCIeurnBaTh JOCTHXKEHUE CICAYIONINX JIUYHOCTHBIX,
METaIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIN4HOCTHBIE pPe3yJIbTATHI

Ilampuomuueckoe éocnumanue:

IIPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
(du3nuecKoil HayKu;

HEHHOCTHOE OTHOLICHHE K TOCTHXKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB.

I'pasicoanckoe u yxo6Ho-Hpaecmeennoe 60CnuUmanue:

TOTOBHOCThH K aKTUBHOMY YYaCTHIO B 00CYKJIEHUHU OOIIECTBEHHO-3HAYUMBbIX U
ATUYECKUX IPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM PUMEHEHUEM TOCTHKEHUIN
bu3uKy;



OCO3HAaHHE BaKHOCTH MOPAIBHO-3TUYECKUX MPUHIUIIOB B IESITENBHOCTH
YYEHOTO.

Icmemuueckoe gocnumanue:

BOCIIPUSTUE 3CTETHUECKUX KaueCTB (PU3NYECKON HAYKHU: €€ TApMOHUYHOTO
OCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo no3nanus.

OCO3HaHME IIEHHOCTU (PU3UYECKOM HAYKH KaK MOILIHOTO MHCTPYMEHTA MO3HAHU S
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BAKHEUILIEH COCTABIISIOIEH KYJIBTYPHI;

pa3BUTHE HAYYHOU JTOO03HATEIBLHOCTH, HHTEPECA K UCCIIEA0BATEIbCKOM
NEeATETBHOCTH.

Dopmuposanue Kyabnypol 300p06bA U IMOUUOHATILHOZ0 O1A20NOTYUUA’

OCO3HaHME IIEHHOCTU 0€301acHOro o0pa3a *U3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BXKHOCTHU MPaBUJI 0€30MaCHOI0 MOBEECHUS Ha TPAHCIIOPTE,
Ha JI0pOrax, C 3JEKTPUUYECKUM U TEIJIOBBIM 000PY/I0BAHUEM B IOMAIITHUX YCIOBUSIX;

c(OpMHPOBAHHOCTh HaBbIKa pe(IeKCHUU, TPU3HAHNE CBOETO MIpaBa Ha OMIUOKY U
TaKOro K€ IIpaBa y Apyroro 4ejoBeKa.

Tpyooeoe éocnumanue:

aKTHBHOE y4aCTHE B PEHICHUU NPAKTUYECKUX 3a7a4 (B paMKaxX CEMbH, IIKOJIBI,
ropojia, Kpas) TEXHOJOTHYECKON U COLIMAIbHON HAPAaBJIEHHOCTHU, TPEOYIOUIUX, B TOM
yucie u GU3NYECKUX 3HAHUM;

MHTEPEC K NPAKTUYECKOMY M3yUEHUIO NPOo(decChid, CBSI3aHHBIX C (PU3UKOM.

IKonozuueckoe 6ocnumanue:

OpHUEHTALMS HAa IPUMEHEHUE (PU3NYECKUX 3HAHUN JJIs pellieHus 3aja4 B
00J1aCTH OKpYXaIoLEel Cpeibl, MIIaHUPOBAHUS TOCTYIIKOB M OLIEHKH MX BO3MOMHBIX
MOCJIEICTBUM JIJIs1 OKPY KarOLIEH Cpeibl;

OCO3HaHME rI100aJIbHOr0 XapakTepa IKOJIOTMUYECKUX MPOOIJIeM U yTel uxX
peuieHus.

Aoanmauyun 00yuarouiezoca K UsMEHAUUMCA YCII06UAM COUUATILHOU U
npupooHoIl cpeowl:

NOTPEOHOCTH BO B3aUMOJEHCTBUM MPH BBINIOJHEHUU UCCIIETOBAHUN U MTPOECKTOB
(u3MUeCcKOl HAMpPaBIEHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUSAM JPYTUX; MOBBILICHUE

YPOBHS CBOEI KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO

NESATEIbHOCTD;

noTpeOHOCTH B hOPMHUPOBAHUY HOBBIX 3HAHHI, B TOM YHCIIE (POPMYyIUPOBATH
UJeH, OHATHUSA, TUIIOTE3bI O GPU3HMUECKUX 00BEKTaX U SABJICHUSIX;

OCO3HaHHE 1e(PUIIMTOB COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEN B 00J1acTU
bu3uKy;

IUTAHUPOBAHHUE CBOETO Pa3BUTHSI B MPUOOPETEHNUN HOBBIX (PU3NUECKUX 3HAHUM;

CTpEMJICHHE aHAIM3UPOBATH U BBISBIISATH B3AUMOCBS3H MPUPOIbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX JCHUCTBHUM C YUYETOM BIIMSHUS HA OKPYKAIOIIYIO CPENY,



BO3MOJKHBIX TJ100aIbHBIX HOCHCHCTBHﬁ.

MeTtanpeameTHble pe3yJbTaThl

YHuBepcaJbHbIe I03HABATEIbHbIC 1efCTBUSA

bazoevie 102uueckue oeiicmeus:

BBISIBIIATH U XapaKTEPU30BaTh CYIECTBEHHBIC IPU3HAKH OOHEKTOB (SIBJICHUH);

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIUU, OCHOBAHUS JIJIs
0000I1IeHNS U CpaBHEHUS,

BBISIBJIITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakrax,
JTAHHBIX ¥ HAOJTFOICHUSIX, OTHOCAIINUXCS K (DU3NICCKUM SIBIICHHUSIM;

BBISIBIIATH IPUYMHHO-CJICACTBEHHBIC CBSI3U MTPU U3YICHUH (PU3UUECKHUX SBIICHUN
U TIPOIIECCOB; JENIaTh BHIBOJIbI C UCIIOIB30BAHUEM JIEAYKTUBHBIX U MHYKTUBHBIX
YMO3aKJIFOUCHUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEJINYNH;

CaMOCTOATENLHO BRIOUPATh CIIOCO0 peleHus yueOHoH hu3nuecKoil 3a1auu
(cpaBHEHME HECKOJIBKUX BapUAHTOB PEIICHUs, BHIOOp HanboJee MOAXOSIIETO C
Y4ETOM CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPHUEB).

bazoevie uccnedosamenvckue oeiicmeus:

UCITI0JIb30BATh BOMPOCHI KaK UCCIIEOBATEIbCKUNA HHCTPYMEHT MTO3HAHUS;

MPOBOAUTH IO CAMOCTOSITEIbHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIOKHBIN
(U3UYECKUI YKCTIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHUE (PU3HUUECKOTO SIBICHUS;

OIICHUBATh HA TPUMEHUMOCTh U IOCTOBEPHOCTh HH(POPMAIIUIO, TOTYYCHHYIO B
X0J1€ UCCJICIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOATENHEHO (POPMYITHUPOBATH 0OOOIIICHHUS M BBIBOJIBI IO PE3YJIbTaTaM
IPOBEIEHHOTO HAOIIOCHUS, OTIBITA, UCCIICIOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlabHENIIIee pa3BUTHE (HU3HUECKUX MPOIIECCOB, a
TaK)Xe BBIJIBUTATh MPENOIONKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSIX U KOHTEKCTAX.

Paboma c ungpopmauueit:

MPUMEHSTH PA3JIMYHbIE METO/IbI, HHCTPYMEHTHI U 3alPOCHI MPU TTOUCKE U 0TOOpE
uHGOPMAITUH WIN JAHHBIX ¢ y4ETOM IPEITIOKEHHON yueOHOM Pu3nueckom 3a1auu;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U UHTEPIIPETUPOBATH HHPOPMAIIHIO
Pa3JIMYHBIX BUJIOB U (DOPM MPECTABIICHHUS;

CaMOCTOATENLHO BBIOMPATh ONTUMANIbHYIO (POPMY MpeacTaBiIeHUsI HH(MOpMAIUU
U WLTIOCTPUPOBATH peliaeMble 3a7a4i HECTIOKHBIMU CXEMaMHU, IuarpaMMaMu, HHOM
rpaduKoi 1 MX KOMOWHAIIUSMH.

YHuBepcajibHble KOMMYHUKATUBHBIE IeHCTBUS

Obwenue:

B X0Ji¢ 00CYXAeHHUs yUeOHOTO MaTepurala, pe3yibTaToB J1a00paTOPHBIX PadboOT U
MIPOEKTOB 337]aBaTh BOIIPOCHI IO CYIIECTBY OOCYK/1aeMOI TEMbI U BHICKA3bIBATh UJICH,
HalleJICHHBIC Ha PEIICHNE 3a7a41 U MOIepKaHue OJ1aroKeIaTeIbHOCTH O0IIEHNS;



COMOCTAaBIISAITh ~ CBOM CYXXIEHUA C CY>KJIEHUAMHU IPYTrUX
YYaCTHUKOB JManora, 0OHapy1UBaTh Pa3inyue U CXOJCTBO MO3UIIUIA;

BBIPAkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMUChbMEHHBIX TEKCTAX;

nyOJUYHO TPEACTaBIATh PE3YJIbTAThl BBIMOJIHEHHOTO (DU3UYECKOTO OIbITa
(aKCTIepuUMEHTa, UCCIIEIOBAHUS, TPOEKTA).

Coemecmuasn oeamenvrocms (compyoHuU1ecmeo):

MMOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMaHIHON U UHAUBUTyaTbHON
paboThI IPU PEIICHUH KOHKPETHOU (PU3NYECKON TPOOIeMBbI;

MPUHUMATH LEJIHM COBMECTHOM JCSTEIBHOCTH, OPTraHU30BbIBATh ACHCTBUSA 10 €€
JTOCTHXKEHHUIO: pACTIPEACIISITh POJIH, 00CYKAATh MPOLECCHl U PE3YIbTaThl COBMECTHOM
paboThI; 00001IaTh MHEHUS HECKOJIBKHUX JIFOJICH;

BBITIOJTHATH CBOO YacTh PaOOTHI, TOCTUTAsi KAYECTBEHHOTO pe3yJIbTaTa o
CBOEMY HaIpPaBJICHUIO U KOOPJUHUPYS CBOU JEUCTBUS C IPYTUMHU UJIEHAMHU KOMaH/IbI;

OIICHUBATh Kau4€CTBO CBOETO BKJIaJa B OOIIUMA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

YHuBepcaJbHbIe peryjisiTuBHbIe 1eCTBUS

Camoopzanusayusn:

BBISBJISIT MPOOJIEMBbI B JKU3HEHHBIX U YUYEOHBIX CUTYyalUsX, TPEOYIONIUX IS
perieHus: GU3NUEeCKUX 3HaAHU;

OpPUEHTUPOBATHCS B pPa3NUYHBIX MOAXOJAaX TMPUHATUS PpEUICHUMN
(MHAMBUAYAJIbHOE, MPUHATHE DEIICHUs B TPYIIE, NPUHATHE PEUICHUN TPYMIOi);
CaMOCTOSITENIbHO COCTABJIATh AJITOPUTM pelIeHUsT (PU3NUECKOM 3a1auu UIu

JIaHa UCCIIEIOBAHUS C YYETOM UMEIOLIUXCSL PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH MpeijlaraeMble BAPUAHTHI PEIICHU;

JieJaTh BBIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

Camokonmpons (pepnexcus):

JlaBaTh aJICKBaTHYIO OIEHKY CUTYaIlMU U MIPeJiarath 1jiaH €€ U3MCHEHUS;
OOBSACHSTH MPUYUHBI JOCTHXKEHHSI (HETOCTHXKEHUSI) pE3YJIbTaTOB

NEATEeIIbHOCTH, J1aBaTh OLICHKY MIPUOOPETEHHOMY OIBITY;

BHOCHUTBH KOPPEKTHUBBI B IESITEIILHOCTD (B TOM YHUCJIE B XOJ BHITIOJTHEHUS
(U3HUECKOT0 HCCIIeIOBAHUS UJIM MPOEKTA) HA OCHOBE HOBBIX OOCTOSITENIbCTB,
M3MEHUBIINXCS CUTyallui, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBHUSIM.

IMOUUOHALHBLIL UHMEIEKM .

CTaBUTH Ce0s1 HA MECTO JIPYTOro YeI0OBEKa B XOJI€ CIIOpa WM JUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYToro.

Ipunamue cebds u opyzux:

MpU3HaBaTh CBOE MPABO HA OIMIMUOKY MPHU pelieHUH PU3NUECKUX 3a/1a4d WU B
YTBEPKIACHUAX HAa HAYYHBIC TEMBI M TaKOE e IIPaBo JAPYroro.

IIpeamMeTHbIe pe3yabTaThl 7 KJIACC
[IpeameTHbie pe3ynbTarhl HA ~ 0a30BOM  YpOBHE JOJIKHBI
oTpaxaTh COOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:



UCIIOJIb30BATh MOHATHS: (PU3MUECKUE U XUMHUUECKHUE SIBJICHUS; HAOII0CHHE,
AKCIIEPUMEHT, MOJIEITb, TUTIOTE3a; CUHUIIBI (PU3UIECKUX BEIIMUWH; aTOM, MOJIEKYJIa,
arperaTHbIC COCTOSIHUS BelecTBa (TBEPIOE, )KHUIKOE, Ta3000pa3HOE); MEXaHMIECKOE
JBHKEHUE (pPaBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIMHEITHOE), TPACKTOPHSI,
paBHOACHCTBYIOIIAs cui, Aedopmarus (yrpyras, IiacTHIecKas ), HeBECOMOCTb,
COOONIAIOIINECS COCY/IbL;

pasznuyaTth siBieHus (AuQdy3us; TEII0BOE IBIKEHUE YaCTUIl BEIECTBA;
pPaBHOMEpHOE JIB)KEHUE; HEPABHOMEPHOE JIBUXKEHUE; MHEPIHUS; B3aUMOJICHCTBUE TEJT;
paBHOBecHE TBEPIBIX TEJI C 3aKPEIIEHHON OChIO BpallleHUsI; Tiepe/iaya TaBJICHUS
TBEPBIMU TEJIAMH, )KUJIKOCTSIMH U ra3amMu; aTMOCEepHOE JaBiICHUE; TUIaBaHUE Tell;
IpeBpaIlleHUs] MEXaHUYECKOM YHEPTUH) TI0 ONTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh  NPOSIBJICHUE  M3YYEHHBIX  (UBUYECKUX  SIBJICHUM B
OKpY’KarolleM MUPE, B TOM Uuclie PU3nuecKue BICHUS B IPUPOJIE: TPUMEPHI
JBIKEHUS C PA3JIMYHBIMU CKOPOCTSMHU B ’KUBOW 1 HEKUBOU MPUPOJIE; NEHCTBUE CUITBI
TPEHUS B IPUPOJIE U TEXHUKE; BIUSIHUE aTMOC(HEPHOTO JaBJICHHS Ha KUBOW OpPTraHU3M;
IUTaBaHUE PHIO; pbIYary B TEJIE YeIOBEKA; MPU STOM IEPEBOIUThH MPAKTUUECKYIO
3a/1auy B Y4EOHYI0, BBIJICIISATh CYIIECTBEHHbIE CBOMCTBA/TIPU3HAKU (DU3UUECKUX
SIBJICHUI;

OIMKCHIBATHh U3YyUEHHBIE CBOMCTBA TN U (PU3UUECKUE SBIICHUS, UCTIONIb3YSI
dbu3nyeckre BeIUYMHBI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMSI, TyTh, CKOPOCTb,
CpeaHsisi CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSKECTH, BEC Tella, CUJla TPEHUS, TaBJICHUE
(TBEpIOTO TENa, JKUAKOCTH, T'a3a), BEITAJIKUBAIOIIAS CHJIa, MEXaHUYECKas padoTa,
MOITHOCTb, TIJICYO CUJIbI, MOMEHT CUJIbI, KO3 (DUITUEHT MOJIE3HOT0 NeUCTBUS
MEXaHM3MOB, KHHETUYECKAsl U MTOTEHIUAJIbHAS YHEPTHS); TIPU ONMKUCAHUU MTPABUIIBHO
TPaKTOBaTh (PU3NYECKUIN CMBICI UCIIOJI3YEMbIX BEJIUYMH, UX 0003HAUYCHUS U €TUHULIBI
(bu3HUeCKUX BEIMYUH, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO
BEJIMYHMHY C APYTUMH BEJIMUYUHAMH, CTPOUTH TpaduKH U3yUYE€HHBIX 3aBUCUMOCTEHN
(M3UYECKUX BEIIMYUH,

XapaKTEepU30BaTh CBOMCTBA Tel, PU3NUYECKUE SABJICHUS U MPOIIECCHI, UCTIOJIb3YSI
MpaBUJIa CIOXKEHUS CUII (BJIOJIb OJHOU MpsMoit), 3akoH ['yka, 3akon Ilackans, 3aKoH
ApxumMmesa, paBUJIO paBHOBECHS pbluara (0JI0Ka), «30J0TO€ MPABUIIO» MEXAHUKH,
3aKOH COXPAaHEHUSI MEXaHUUECKON SHEPTUU; IIPU ITOM JIaBaTh CJIOBECHYIO
dbopMyIUPOBKY 3aKOHA M 3alUCHIBATh €0 MAaTEMAaTUYECKOE BhIPAKCHUE;

OOBSICHATH (PU3MUECKUE SIBJICHUS, TTPOLIECCHI U CBOMCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE CUTYaIlui TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUINHHO-
CJICICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JIOTMUECKHUX IIaroB ¢ omopoi Ha 1—
2 U3yYEHHBIX CBOMCTBA (PU3UUECKUX SBJICHUM, (PU3NIECKUX 3aKOHA UITU
3aKOHOMEPHOCTH;

pemarh pacy€THbIC 3a1auu B 1—2 AEWCTBUS, UCTIONIBb3YS 3aKOHBI U (POPMYIIHI,
CBsI3bIBatOIME (PU3NUECKUE BEJIMUMHBI: HA OCHOBE aHAJIU3a yCIOBUS 3aJ1auu
3alUChIBATh KPaTKOE YCJIOBUE, MOACTABIATh (PU3NUECKHE BEJIMUUHBI B



(bopMyJIbl U IPOBOJIUTH PAcCUEThl, HAXOAUTH CIPABOYHBIE JIAHHBIE,
HEOOXOAMMBIC TSl PEIICHUS 3a/1a4, OIIEHUBATh PEATUCTUIHOCTD MOTYICHHOM
(bU3HYECKON BEIINYUHBI,

pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIINTH MPU MTOMOIIN (HPU3UIECKUX
METOJIOB; B OIMCAHUU UCCIIEAOBAHMS BBIIETSATH IPOBEPSIEMOE MTPEANOI0KEHNUE
(rumoTtesy), pa3nIuyaTh U HUHTEPIPETUPOBATH MOTYUYEHHBIN pe3yabTaT, HaXOIUTh
OIIHUOKH B XOJI€ OMBITA, JIEJaTh BBIBOJIBI 10 €r0 PE3YJIbTaTaM;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3UUECKUX SBJICHUHN WK (PU3NIECKUX
CBOMCTB Tel: GOPMYITHPOBATH MMPOBEPSIEMBIC MIPEATIOIOKECHIS, COOMPATh YCTAHOBKY U3
MIPEIOKECHHOTO 000PYI0BAaHMSI, 3aITUCHIBATE XOJ] OIBITa M (JOPMYJIUPOBATH BEIBOIBI;

BBITIOJTHATH MPSMBIC U3MEPEHUS PACCTOSIHHS, BPEMEHH, MacChl Tella, 00béMa,
CWJIBI U TEMIIEPATYPHI C UCIIOJIH30BAHUEM aHAJIOTOBBIX U IIU(GPOBBIX TPUOOPOB;
3aMyUChIBATh MOKa3aHUs MPUOOPOB C YUETOM 3aJaHHOM a0COIIOTHOM MOTPEITHOCTH
U3MEPEHUN;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3MUECKON BETUYUHBI OT
JPYTOH C UCITOJIH30BAHUEM MTPSAMBIX U3MEPECHHI (3aBUCUMOCTH ITyTH PABHOMEPHO
JBIDKYIIETOCS TeJla OT BPEMEHH JIBYDKCHHUS TeJla; CUITBI TPEHUS CKOJIBKEHHUS OT Beca
TeJa, KauecTBa 00pabOTKU MOBEPXHOCTEN TEJ U HE3aBUCUMOCTH CUJIbI TPEHUS OT
IJIOIIAN COTIPUKOCHOBEHUS TEJI; CHIIBI YIIPYTOCTH OT YJIMHCHHUSI TPy KHHBL
BBITAJIKMBAOIICH CHIIBI OT 00bEMa MOTPYKEHHOW YaCTH TeJla U OT INIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJa, OT IITyOHHBI, HA KOTOPYIO
MOTPY>KEHO TeJIO; YCIOBUM TIJIaBaHUA TE€Jl, YCIOBHUM paBHOBECHS pblyara u 0JIOKOB);
y4acTBOBATh B INIAHUPOBAHUHU Y4€OHOTO UCCIIEIOBaHUS, COOMPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHHUS, CIISYsI MPE/TIOKEHHOMY IIaHy, PUKCUPOBATH PE3YJIbTAThHI
MOJIYYCHHON 3aBUCUMOCTH (PU3MUECKUX BETMYUH B BUJIE TIPEIJIOKEHHBIX TaOIHI U
rpaduKoB, AeNIaTh BHIBOBI [0 pe3yIbTaTaM UCCIIEIOBAHMUS;

MIPOBOJIUTH KOCBEHHbBIE U3MEPEHUS (PU3NYECKUX BETUYHH (IIJIOTHOCTh BEIIECTBA
KHUIKOCTH M TBEPJOTO TENa; CUjla TPEHHS CKOJILKEHHUS; TaBIICHHE BO3/IyXa;
BBITAIKUBAIOIIAS CHJIA, ICHCTBYIOIIAs HAa MOTPYXEHHOE B )KUIKOCTh TENO;

KO3 UILIMEHT MOJIE3HOTO JEHCTBUS TPOCTHIX MEXAHU3MOB), CIAEAYS MPEITIOKEHHON
WHCTPYKITUU: TIPH BBIMTOJTHEHUN U3MEPEHUH COOUPATh AKCIIEPUMEHTATBHYO
YCTaHOBKY M BBIUHCIISATH 3HAUCHUE NCKOMOMW BEJTUIMHBL;

coOJII01aTh NTpaBUiIa TEXHUKHU 0€30MaCHOCTH NpH padoTe ¢ 1ad0paTopHbIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIIAIIBI JCHUCTBUS TPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TMHAMOMETP, COOOIIAIOIITNECS COCYIbI, OapOMETp, phIuar, MOIBHKHBIN U
HETIOIBY)KHBIN OJIOK, HAaKJIOHHAS TIJI0OCKOCTB;

XapaKTEePU30BaTh MPUHIUIBI  JCHCTBUS  W3YYCHHBIX  MPHOOPOB H
TEXHUYECKUX YCTPOUCTB C ONOPOM Ha MX OMHUCAHUS (B TOM YHUCJIC: TIOITUITHUKH,
YCTPOMCTBO BOJIOTPOBO/IA, THUAPABINISCKUH TIPECC, MAHOMETP, BHICOTOMED,
MOPIIHEBOM HACOC, ApEOMETP), UCIIOIB3YS 3HAHUS O CBOMCTBAX (DU3NUYECKUX SIBJICHUN
1 He0OX0MMbIe (PU3MIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;



IPUBOJUTH MPUMEPHI / HAXOAUTh UHPOPMALIMIO O MPUMEPAX MPAKTUYECKOTO
MCIOJIb30BaHUs (PM3MUYECKUX 3HAHHUM B MOBCEAHEBHOM KU3HU JIJIs1 0OeCTIeUeHUs
0€30MMacHOCTH MPH 0OpaIeHnH ¢ TPUOOpaMu U TEXHUUYECKUMH yCTPONCTBAMH,
COXpaHEHUS 3/I0POBbsI U COOIOACHUS HOPM SKOJIOTUYECKOTO OBEACHUS B
OKPYXaroUIen Cpee;

OCYILECTBIATh OTOOP HCTOYHUKOB HMH(popmanuu B ceTtu VIHTepHeET B
COOTBETCTBHUHM C 3aJIaHHBIM [TOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUN U
MyTEM CpPaBHEHMS Pa3IMUHbIX UCTOYHUKOB BBIICISATh HH(OPMALINIO, KOTOpas
ABJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOM;

UCIOJIb30BaTh NPY BBINOJHEHUH YUYE€OHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO
JIUTEpaTypy (PU3NUECKOro Colep KaHus, CIPABOYHbIE MaTepUabl, PECYpChl CETH
WuTepHet; BaaneTh npuéMaMy KOHCIIEKTUPOBAHUS TEKCTA, IPEOOPA30BaHUS
nH(pOpMAaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPAaTKHUE MMChMEHHBIC U YCTHBIE COOOIICHNS Ha OCHOBE
2—3 UCTOYHUKOB MHPOPMAITUU PUINIECKOTO COACPKAHUS, B TOM UUCIE MMyOIUIHO
JIeaTh KpaTKue COOOIICHUS O PE3YJIbTaTaX MPOEKTOB WIIM YY€OHBIX UCCIEI0OBaHUIA;
MIPHU STOM TPAMOTHO MUCIOIB30BaTh N3yUEHHBIN MOHITHIHBIN anmapaT Kypca (HU3uKy,
COTIPOBOXAATH BHICTYIUICHHE MTPE3CHTAIINECH;

IIPU BBIIOJHEHUH YY€OHBIX IPOEKTOB U MUCCIIEA0BAHUMN pacpeeisaTh
00513aHHOCTH B IPYIIE B COOTBETCTBUM C IOCTABJIEHHBIMU 33/]Ja4aMH, CJIETUTH 3a
BBINIOJTHEHUEM IUIaHA JEHCTBUM, aJleKBaTHO OLICHUBATh COOCTBEHHBIHN BKJIa/ B
JEsITeIbHOCTh IPYIIIbL; BEICTPAaUBAaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBAS
MHEHHUE OKPY>KaIOIIHUX.

8 kiace

[TpenmeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

UCIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSTHUS BEIIECTBA, KPUCTAJUTMUECKHUE U aMOP(HBIE
TeJa, HACBHIIICHHBIA 1 HEHACHIIIIEHHBIN Map, BIAXHOCTH BO3AyXa; TEMIIepaTypa,
BHYTPEHHSISI DHEPTHs, TETUIOBOM IBUTATEIb; DIIEMEHTAPHBIN dJICKTPUUSCKUA 3apsi,
AIIEKTPUIECKOE T0JIC, TIPOBOJIHUKH U AUDIIEKTPUKH, IIOCTOSHHBIN SJIEKTPHUECKHN TOK,
MarHMTHOE TI0JIE;

pasnuyarth sIBJIEHUS (TEIUIOBOE paclliipeHne/cxxaTie, Terionepeiaya, TemioBoe
paBHOBECHE, CMAauMBaHKE, KalUJUIAPHBIC SBJICHUS, UCTIapEHHE, KOHICHCAIINS,
IIaBJICHUE, KpUCTAJUIM3alusl (OTBepJIeBaHUE), KUIIEHUE, TeTIonepeaaya
(TEeTI0NPOBOHOCTD, KOHBEKLIMS, U3TYUCHHE); HIEKTPU3aLIUs TN, B3aUMOJICICTBIE
3apsAA0B, AEHCTBUS SJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBUE
MarHuToOB, JCHCTBHE MArHUTHOTO TIOJISI HA TPOBOJAHHK C TOKOM,
AIIEKTPOMATrHUTHAS MHIYKIIKS) TI0 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, JEMOHCTPHUPYIOIINX JAaHHOE (PU3NIECKOe SBICHUE;

pacmo3HaBaTh  MPOSBICHHWE  HM3YyYEHHBIX  (PU3WYECKUX  SBICHUI B
OKpY>KaroIllleM MUpPE, B TOM YuCIie (pU3NUecKue BJICHUS B IPUPO/JIe: TOBEPXHOCTHOE
HATSHKEHHE U KallWJUIIPHBIE SIBJICHUS B IPUPOJIE, KPUCTAIUIBI B IPUPOJIE, U3TyUCHHUE
Comnniia, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3HI,



oOpa3oBaHME POCHI, TYMaHA, UHES], CHETA; DJIEKTPUUECKHE SBJICHUS B
atMocdepe, SJIEKTPUUECTBO KUBBIX OPraHU3MOB; MATHUTHOE T0JIe 3eMJIH, Ipeiid
MIOJIFOCOB, POJIb MATHUTHOTO TOJIA JIJIS )KM3HU Ha 3eMJie, IOJIIPHOE CUSIHUE; TIPH 3TOM
MEPEBOIUTH MPAKTHUYECKYIO 3a7a4y B yU€OHYIO, BBIICIATH CYIIECTBEHHBIE
CBOMCTBA/MpU3HAKH (PU3UUECKUX SBICHUII;

OIKCHIBaTh U3yYEHHBIE CBOMCTBA Te U (PU3NUECKUE SBICHUS, UCIIONb3YS
(uznyeckue BeIUUUHbI (TEMIIepaTypa, BHYTPEHHSS SHEPTUsl, KOJIMYECTBO TEIIOTHI,
yZelIbHas TEeIJIOEMKOCTh BELIECTBA, YEIbHAs TEIUIOTA IJIaBICHUS, YAEIbHAs TEIUIOTa
napooOpa3oBaHUsl, yIeJIbHas TEIJIOTa CTOPAHUS TOIUIMBA, KOAPPUIIMEHT MOJIE3HOTO
JEUCTBUA TEIJIOBOW MAILIMHBI, OTHOCUTENIBHAS BIAKHOCTD BO3/lyXa, JIEKTPUIECKUI
3apsAll, CUJIa TOKA, IEKTPUUECKOE HAIIPSKEHUE, COIIPOTUBIICHUE IIPOBOJHUKA,
yJI€JbHOE CONPOTUBIICHUE BEIIECTBA, pad0Ta U MOILIHOCTD AIEKTPUUECKOTO TOKA); MIPU
ONMMCAHUH MPABUIIBHO TPAKTOBATh (PM3HUECKUI CMBICI UCIOJIb3YEMbIX BEJIHYHH,
0003HAaYEHUS U €AUHULBI PU3NYECKUX BETUYHMH, HAXOAUTH (DOPMYJIbI, CBS3BIBAIOIIHE
JaHHYI0 (M3UYECKYIO BEIUYHMHY C APYTUMH BEIUYUHAMH, CTPOUTH rpapuKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;

XapaKTEepU30BaTh CBOMCTBA TEN, (PU3NYECKUE SABJICHUS U MPOLIECCHI, UCIOJIb3YSI
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPUN CTPOEHUS BEIIECTBA,
NPUHLIMI CYTIEPIO3ULIMHU TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHMSI
3apsana, 3akoH OMa JuIsl yyacTKa LenH, 3aKoH Jxoynsa—JIeHna, 3akoH CoXpaHEeHuUs
SHEPTrUM; PU 3TOM JIaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIUCBHIBATh €TI0
MaTEMaTUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3NUYECKHE MPOLIECCHI U CBOICTBA T€J, B TOM YHCJIE U B KOHTEKCTE
CUTYalMI MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISIBIATh IPUYNHHO-
CJIEICTBEHHBIC CBSI3U, CTPOUTH O0BACHEHHE U3 1—2 JIOTMYECKHUX IIaroB ¢ omopoit Ha 1—
2 U3yYEHHBIX CBOMCTBA PU3HUYECKUX ABJICHUN, (DU3NUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEN;

pemarb pacyéTHbIC 3a/1a4u B 2—3 AEUCTBUS, UCIIOJIb3YS 3aKOHBI U (POPMYIIBI,
CBsI3bIBaIOIIME (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHaJIM3a yCIOBUS 3a7auu
3aMMCBIBATh KPATKOE YCIOBUE, BBISBIISITh HEAOCTATOK JAHHBIX JJI PELICHUS 3a1a4H,
BbIOMpATh 3aKOHBI U POPMYJIbI, HEOOXOAUMBIE ISl €€ PEeLIeHHUs], TIPOBOIUTh PACUETHI U
CpaBHMBATb MOJIyYEHHOE 3HaUeHUE (PU3NUECKOIN BEIMYMHBI C U3BECTHBIMU JaHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIH (PU3NIECKUX
METOJI0B; UCIIOJIb3Ysl ONIMCAHUE UCCIIEIOBAHMS, BBIIEIATH IIPOBEPSIEMOE
MIPEANOJIOKEHNE, OLIEHUBATh MMPABUIILHOCTh MOPSAAKA MPOBEACHUS UCCIIEI0BAHNUS,
J€JaTh BBIBOJIBI;

MPOBOJUTH OMBITHI MO HAOIIOACHUIO (PU3NUECKUX SIBJICHUHN WU (PU3NUECKUX
CBOMCTB TeN (KanWUIIPHBIE SIBJICHUS, 3aBUCUMOCTb JABJICHUS BO3/lyXa OT €ro 00bEMa,
TEMIIepaTypbl; CKOPOCTH MPOLIECCa OCThIBAaHUS/HATPEBAHUS IPU U3TYUYEHUH OT LIBETa
M3ITy4arouIeil/moriomaroiied HoOBepXHOCTH; CKOPOCTh UCTIAPEHUSI BOJIbI OT
TEMIIEpaTyphl )KUJIKOCTU U TUIOLIAAN €€ IIOBEPXHOCTH; AIEKTPU3ALINS TN U
B3aMMOJIEHCTBHE JEKTPUUECKUX 3apSAA0B; B3AMMOJICHCTBHE IOCTOSTHHBIX MarHUTOB,



BU3YalIM3allisl MATHUTHBIX MOJIEH MOCTOSIHHBIX MATHUTOB; ACHCTBUS
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMAarHuTa, CBOMCTBa
AIIEKTPOABUTATEINS MOCTOSHHOTO TOKA): (POPMYIIMPOBATH MTPOBEPSEMBIC
MPEINOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEII0KEHHOTO 000pYA0BaHNUS; OMICHIBAThH
XOJT OTIbITa U (HOPMYITUPOBATH BHIBO/IBI,

BBITIOJIHATD MPSMbIE U3MEPEHHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIAXKHOCTH
BO3/lyXa, CUJIbl TOKA, HAIIPSDKEHUS C UCTIOJIb30BAHUEM aHAJIOTOBBIX PUOOPOB U
JTaTYUKOB (PM3MUECKUX BEJIMYUH; CPABHUBATH PE3YJIbTATHl UBMEPEHUM C YUETOM
3aJ1aHHON a0COJIOTHOM MOTPEIIHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3MUECKOU BETUYUHBI OT
JPYTOH C UCTIOJIB30BAHUEM MPSMBIX U3MEPEHHM (3aBUCUMOCTh COTIPOTUBIICHUS
IIPOBOJHUKA OT €T0 JJIMHBI, IUIOIIA/IA MTOTIEPEUHOTO CEYSHUS U YIEIBHOTO
COTIPOTHBIICHUS BEIIECTBA MPOBOAHMUKA; CHIIBI TOKA, HAYIIETO Yepe3 MPOBOJHUK, OT
HANPSDKEHUS Ha TPOBOTHUKE; MCCIIEIOBAHHE MTOCIE0BATEIFHOTO U MaPaIeTbHOTO
COETMHEHHI MPOBOJHUKOB): MJIAHUPOBATH HCCIEAOBaHNE, COOMPATh YCTAHOBKY H
BBITIOJTHATH H3MEPEHUS, CIETYsI MPEATIOKEHHOMY TUTaHy, PUKCUPOBATH PE3yIbTaThI
MOJTy4YE€HHOM 3aBUCUMOCTH B BUE TaOnuIl U TpadUKOB, A€TaTh BHIBOABI IO
pe3ynbTaTaM HCCIEIOBAHNUS;

MIPOBOJIUTH KOCBEHHbBIE U3MEPEHUS (PU3NYECKUX BETUUHH (yAelIbHAs
TEIUIOEMKOCTH BEILIECTBA, COIIPOTUBIICHUE TPOBOJHHUKA, pad0Ta U MOIIHOCTh
AJIEKTPUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHMSI, COOMPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIEysl MPEI0KEHHON MHCTPYKIUH, U BBIYUCIISTH 3HAUCHUE BEJIMUMHBI;

coOJII01aTh NTpaBUiIa TEXHUKH 0€30MaCHOCTH NpH padboTe ¢ 1ad0paTopHbIM
000py10BaHUEM;

XapaKTEepPU30BaTh TMPUHIUIBI  JCUCTBUS  W3YYCHHBIX  MPHUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPO HA UX OMHCAHUA (B TOM YHCIIE: CUCTEMAa OTOILICHHSI
JIOMOB, TUTPOMETD, MapoBasi TypOUHa, aMIIEPMETP, BOJIBTMETP, CUETUHK
AIIEKTPUYECKON SHEPTUH, IJIEKTPOOCBETUTEIbHBIE IPUOOPHI, HAarpeBaTEIbHbIE
AIEKTPONPUOOPHI (MPUMEPHI), HIEKTPUUECKUE MPETOXPAHUTETH; JICKTPOMArHUT,
AJIEKTPOJIBUraTeNb MOCTOSSHHOTO TOKA), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NUYECKUX
SBJICHUM U HEOOXOMMbIC (PU3NYECKHUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUUECKUE YCTPOMCTBA U H3MEPUTEIIbHBIC TTPHUOOPHI
M0 CXEMaM M CXeMaTHYHBIM PUCYHKaM (KUJAKOCTHBIN TEPMOMETP, TEPMOC,
TICUXPOMETp, TUTPOMETP, IBUTATENIb BHYTPEHHETO CTOPaHUs, DJIEKTPOCKOII, peOCTar);
COCTaBIISITh CXEMBI AJICKTPUUECKUX IIETIeH C TIOCIIeI0BATEIBHBIM U MapaljIeIbHbIM
COCTMHEHHNEM DJIEMEHTOB, pa3indasi YCIOBHbIE 0003HAUEHUS SJIEMEHTOB
AJIEKTPUYECKUX LEIIEH;

MIPUBOINUTH MPUMEPBI/HAXOAUTH HHPOPMAIIHIO O TIPUMEPaX MPaAKTUIECKOTO
MCIOJIb30BaHuUs (PU3MUYECKUX 3HAHUI B MOBCEAHEBHON KHU3HU J1JIs1 00eCTieueHus
0€30MacHOCTH MPU OOPAIICHUH ¢ MPUOOPAMU U TEXHHUYECKUMU YCTPONCTBAMH,
COXPAHEHUS 3/I0POBBS U COOJIIOIEHUSI HOPM DKOJIOTUYECKOTO TTOBEJCHHUS B
OKPYXarUIEH CpeIe;

OCYIIECTBISATh MOUCK HH(OpManu HPU3HUECKOTO COAEPKAHUS B CETH



HNHTepHeT, Ha OCHOBE UMEIOIINXCS 3HAHUM U MYyTEM CpaBHEHUSI
JOTIOJTHUTEIBHBIX UICTOYHUKOB BBIJEIATH HHGOPMAIIHIO, KOTOPAs SBIISICTCS
MIPOTUBOPEUNBON UM MOXKET OBITh HEJOCTOBEPHOIA;

WCITOJIB30BATh TIPH BBIMTOTHEHUH YUEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
auTepaTypy GU3NUecKoro coaepiKaHusl, CIIpaBOYHbBIC MaTEpPUaJIbl, PECYPChI CETH
HHuTtepHeT; BIaaeTh MpuéMaMu KOHCIIEKTHPOBAHUSI TEKCTA, MPE0Opa30BaHUs
uH(OpMaIMK U3 OJTHOM 3HAKOBON CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE MTMChbMEHHBIE U KpAaTKUE YCTHBIE COOOIIEHNs, 0000111ast
uH(OpMaIIHIO U3 HECKOJIBKUX UCTOUHUKOB (DU3UUECKOTO COACP)KAHMS, B TOM YHCIIE
MyOJUYHO MPEACTABIATh PE3yIbTAaThl MPOSKTHON MM MCCIICIOBATEIHCKOM
NEeSATETHLHOCTH; IPH ATOM IPAMOTHO MCIOJIB30BaTh N3YUCHHBIN MTOHATUHHBIN armapat
Kypca (U3HUKH, COMPOBOXKIATh BHICTYIUICHUE MTPE3CHTAIINECH;

IIPY BBIMTOJTHEHUH YUEOHBIX TTPOCKTOB M HCCIICOBAaHUHN (PU3HMYECKUX MPOIIECCOB
pacrpeensaTb 005S3aHHOCTH B IPYIINE B COOTBETCTBHH C TIOCTaBJACHHBIMU 3a]a4aMH,
CJICAUTH 32 BBITIOJIHCHHUEM IIJIaHa JEHCTBUIN U KOPPEKTUPOBAThH €T0, aJICKBATHO
OIICHUBATh COOCTBEHHBIN BKJIaJ B ACATEILHOCTD IPYIIIHI; BBICTPAUBATh
KOMMYHHKAaTHBHOE B3aUMOJICHCTBHE, MPOSBIISS TOTOBHOCTH pa3periaTh KOH(PIMKTHI.

9 k1ace

[TpenmeTHBIC Pe3yIbTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpPMHPOBAHHOCTH y 00YUAIOIINXCS YMCHUI:

HCIIOJIB30BaTh MOHATHS: CHCTEMa OTCUéTa, MaTepralibHas TOUKa, TPACKTOPHS,
OTHOCHUTEIFHOCTh MEXaHUUECKOTO JABMKCHHUS, Hedopmaltus (yrupyras, jIacTuiecKas),
TpEHHUeE, IIEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh M IIEPETPY3KHU; LICHTP
TSDKECTH; a0COJIFOTHO TBEPAOE TEJIO, IICHTP TAKECTH TBEPJIOTO TeJla, PAaBHOBECHE;
MeXaHWYeCKHe KOJIeOaH s M BOJIHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK;
AIIEKTPOMATrHUTHBIC BOJIHBI, IIIKAJIa AJICKTPOMArHUTHBIX BOJIH, CBET, OJTM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPHI HCITYCKAHUS U TIOTJIONIEHUS; anb(da-, OeTa- 1 ramma-
W3ITy9CHHS, H30TOIIbI, SIepHast YHEPTETHKA,

pasnuyaTh sIBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOTHHEHHOE
JBIDKCHHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMIYKEHHUE, CBOOOIHOE TIaZICHUE TEl,
PaBHOMEPHOE JIBI)KCHHUE TT0 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJI, PEAKTHUBHOE
JIBIDKCHHE, KOJIeOaTeIbHOE IBHKEHUE (3aTyXaloIINe U BEIHYKICHHBIC KOJICOaHM),
PE30HaHC, BOJIHOBOE JIBI)KCHUE, OTPAKCHHE 3BYKa, MPSIMOJIMHEHHOE
pacmpocTpaHeHue, OTpaKEHHE U MPEJIOMIICHHE CBETa, TIOJIHOE BHYTPEHHEE OTPAKCHUE
CBETa, pa3jIoKEeHNEe OCIIOT0 CBETA B CIIEKTP M CJI0KECHHUE CIICKTPATLHBIX IIBETOB,
JUCTIEPCHS CBETA, CCTCCTBEHHAS PAJIMOAKTHBHOCTH, BOSHUKHOBEHHE JTMHEHIATOTO
CIIEKTpa U3TyYCHHUS ) TTO OMMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SIBIICHUC;

pacro3HaBaTh ~ MPOSBICHWE  HW3YYCHHBIX  (PU3WYECKMX  SBJICHUM B
OKpY>atoiieM Mupe (B TOM 4uciie GU3NUECKHUE SIBICHHS B TIPUPOJIC: PUITUBHI U
OTJIMBBI, IBIKeHUE T1aHeT COJIHEUHON CHCTEMBI, PEaKTHBHOE JIBIKCHHE



’KUBBIX OPraHW3MOB, BOCTIPUSATHE 3BYKOB >KMBOTHBIMU, 3€MJIETPSICEHUE,
CEHCMUYECKHE BOJIHBI, IlyHAMH, 3X0, LIBETA TEJI, ONITUYECKUE SIBJICHUS B IPUPOJE,
OuooruuecKoe AeUCcTBUE BUTUMOTO, YIBTPAPHOIETOBOTO M PEHTTE€HOBCKOTO
U3ITyYEHUH; €CTEeCTBEHHBIN pPaMOaKTUBHBIN (POH, KOCMUYECKUE JIy4H, PaIHOAKTUBHOE
M3JIy4E€HHE MPUPOIHBIX MUHEPAJIOB; IEMCTBUE PaIMOAKTUBHBIX U3ITyUYEHHUI Ha
OpraHu3M YeJOBeKa), PU ATOM MEPEBOJUTH MPAKTUYECKYIO 33/1auy B YUEOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA/IPU3HAKYU (PUZUYECKUX SIBJICHUN;

OINMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUECKUE SBIICHUS, UCTIONIb3YSI
(du3nyuecKue BeIMUYUHBI (CPEHSIS U MTHOBEHHAs! CKOPOCTh TeJla IPU HEPABHOMEPHOM
JBWKEHUH, YCKOPEHUE, IEPEMEIICHHE, ITyTh, YIIIOBask CKOPOCTh, CHJIa TPEHUS, CHIIA
YIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOAHOTO MMaJIEHNUs, BEC TeJa, UMITYJIbC TEJa,
MMITYJIbC CHJIBI, MEXaHUYECKAsi padoTa U MOITHOCTb, TOTEHIIMAIbHAS SJHEPTUS TENa,
MOJHATOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATIbHAS YHEPTUS CKATOU MPYKUHBI,
KHUHETUYECKasi SHEPTUs, NOJIHA MEXaHUYECKas SHEPI U, IEPUOJ U YAaCTOTA
KOJIeOaHMil, JIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTAa TOHA, CKOPOCTh CBETA,
MOKa3aTellb MPEIOMIICHUS CPEAb); TP OMMCAHUN MMPABUIIBHO TPAKTOBATh (PU3UUYECKHI
CMBICJI CTIOJIb3yEMbIX BEJIMYUH, 0003HAUECHUS U €IMHULIBI (PU3NUYECKUX BEIUYUH,
HaXOAUTh (POPMYIIbI, CBSI3bIBAIOLINE TAHHYIO PU3NYECKYIO BEIMUUHY C IPYTUMU
BEJIMUMHAMU, CTPOUTH TpaUKU N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepU30BaTh CBOMCTBA Tell, PU3NUYECKUE SIBJICHUS U IPOLECCHI, UCTIOIb3YsI
3aKOH COXPAHEHMS YHEPTUU, 3aKOH BCEMUPHOI'O TATOTEHHUSI, IPUHLUIT CYTIEPIIO3HIINH
CHWJI, IPUHIMIT OTHOCUTENBHOCTH [ anuiies, 3akoHsl HpI0TOHA, 3aKOH COXpaHEHUS
MMITYJIbCa, 3aKOHBI OTPAXKEHHSI U MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUSI
3apsAI0BOTO U MAaCCOBOT'O YKCEN MPH SJIEPHBIX PEAKIHUSAX; IPU 3TOM JaBaTh CIIOBECHYIO
(OpMyIHPOBKY 3aKOHA U 3alIMChIBATH €0 MAaTEMATUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3NYECKUE MPOLIECCHI U CBOMCTBA TEN, B TOM YKCII€ U B KOHTEKCTE
CUTyallui MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BhISBIATh IPUUHMHHO-
CJIEICTBEHHBIC CBSI3U, CTPOUTH O0OBACHEHHE U3 2—3 JIOTMUECKHUX IaroB ¢ OMOpOoil Ha 2—
3 M3y4YEeHHBIX CBOMCTBA (PU3NYECKUX SBJICHUH, PU3NUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;

pemiath pacu€THble 3aJaud  (OMUparolIMecs Ha cuctemMy u3 2—3
yYpaBHEHUI), UCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLINE (PU3NUECKUE BEIUYUHBIL:
Ha OCHOBE aHAJIM3a YCJIOBHS 33aJ]a4M 3alMChIBATh KPATKOE YCIOBUE, BBISBISATD
HEJOCTAIOIINE UM U30BITOYHBIE TAHHBIE, BBIOMPATh 3aKOHBI U (POPMYIIHI,
HE0OXOAUMBbIE JJI PEIICHUs], MPOBOAUTH PACUETHI U OLIEHUBATH PEATMCTUYHOCTh
MOJIYYEHHOTO 3HAaUeHUS (PU3UUECKOU BEIMYUHBI,

pacno3HaBaTh MpoOJIEMbI, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU (PU3NYECKUX
METO/I0B; MCIOJIb3Ysl OIIMCAHUE UCCIIEIOBAHNUS, BBIACIIATH IPOBEPSIEMOE
MIPEANOJIOKEHNE, OLICHUBATh IPaBUIIBHOCTD MOPSAKA IPOBEICHUS UCCIIEIOBAHNUSA,
JIeJ1aTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOAEHUN U OIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3UYECKUX SBICHUA WU



(bu3nUecKuX CBOMCTB Tel (M3ydyeHHne BTOporo 3akoHa HeroToHa, 3aKoHa
COXPaHEHUs YHEPTHH; 3aBUCUMOCTD MEPHOJIa KOoJIeOaHW PYKUHHOTO MasTHUKA OT
MacChl Ipy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY/Ibl MAJIbIX
KOJIeOaHMil; IPSIMOJIMHEHHOE pacIIpOCTPaHEHNE CBETA, Pa3IoKeHHUEe OEIoro CBEeTa B
CHEKTp; U3yUeHHE CBOMCTB N300pakeHUs B TIIOCKOM 3€pKajle U CBOMCTB M300pakeHus
peaMeTa B cCoOUparoiei inH3e; HabJtoIeHUEe CIIONIHBIX U JMHEHYAThIX CIIEKTPOB
U3ITYYEHHUS): CAMOCTOSITEIbHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO Habopa
000pyI0BaHUsL; OUCHIBAThH X0/ OIbITa U €0 pe3yiabTaThl, (HOPMYIUPOBATH BHIBOIBI;

MPOBOJUTH MIPU HEOOXOUMOCTH CEPUIO MPIMbBIX U3MEPEHUH, ONpeAeIIsis
CpeaHee 3HaUeHHEe U3MepsieMoi Benmu4nHbI ((POKycHOE paccTosiHue coduparomiei
JIMH3bI); 000CHOBBIBAThH BHIOOP CrIOC0Oa U3MEPEHUs/U3MEPUTEIBHOTO prUbopa;

IPOBOJAUTH HCCICAOBAHME  3aBUCUMOCTEH  (PU3MYECKMX  BEJTUYMH C
MCIIOJIb30BAaHUEM IMPSAMBIX U3MEPEHHM (3aBUCUMOCTh MYTH OT BPEMEHU NMpHU
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HaualbHON CKOPOCTH; NepHoja KoJieOaHu
MaTEMaTUYECKOI0 MAasATHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH YIJIa OTPAKEHHSI CBETA OT
yriia najeHus 1 yria npeaoMJIeHHs OT YIJia NaJeHusl): IIIaHUpOBaTh UCCIIEA0BAHNUE,
CaMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (DUKCHUPOBATh PE3yJIbTAThI OTYYEHHON
3aBHCHUMOCTH (PM3NYECKUX BEJIUYMH B BUJE TaOIMIl U TpauKOB, A€JIaTh BBIBOBI IO
pe3ynbTaTam MCCIIEIOBAaHNUS;

MIPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUUHH (CPEAHSS CKOPOCTh U
YCKOPEHHE Tella IPU PaBHOYCKOPEHHOM JIBUYKEHUHU, YCKOPEHHE CBOOOIHOIO MaJeHus,
KECTKOCTh MPYXKUHBI, KO3PPUIUEHT TPEHUS CKOJIbKEHUSI, MEXaHUYeCcKasl padoTa u
MOIIHOCTb, YaCTOTa U NEPHO/]] KOJIeOaHU MaTEMATUYECKOTO U MPY>KUHHOTO
MasTHHKOB, ONITUYECKAsI CHJIa COOMparoIel JTMH3bI, paJUOaKTUBHBIN (DOH):
MJIaHUPOBATH U3MEPEHUS; COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJIHATD
U3MEPEHHUs], CNeAys NPEIIOKEHHON HHCTPYKIMHU; BBIYUCIISITh 3HAYEHUE BETUYUHBI U
aHAJIM3UPOBATh MOJYYEHHBIE PE3YJIBTAThl C YYETOM 3aIaHHON NOTPELIHOCTH
U3MEPEHU;

COOJTI0IaTh TIPaBUiIa TEXHUKHU 0€30MaCHOCTH TIPH padboTe ¢ 1ab0paTopHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3NYECKUX MOJIEIEH:
MarepuaibHas TOUKa, a0COIIOTHO TBEPAOE TEJI0, TOUEUHBIN HCTOYHUK CBETA, JIyY,
TOHKas JIMH34, IJIaHETapHasi MOJIENb ATOMa, HyKJIOHHAsI MOJIEb ATOMHOTO $]1pa;

XapaKTepu30BaTh MPUHLUIBL  JCHCTBUS ~ HM3YYEHHBIX  MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONIOPOM HA UX ONMUCAHUSA (B TOM YHCIE: COUAOMETP,
JATYUKU TIOJIOKEHUS], PACCTOSTHUS U YCKOPEHHUSI, PAKeTa, 9X0JIO0T, OYKH, [IEPUCKOIIL,
(doToanmnapat, ONTHUYECKHE CBETOBO/IbI, CIIEKTPOCKOII, T03UMETp, Kamepa BuibcoHa),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3NYECKUX SBJICHUN U HEOOXO0AUMBbIE (PU3UUECKUE
3aKOHOMEPHOCTH;

UCITIOJIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH U3YUYE€HHBIX TEXHUUECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTMYECKHUX MPOIIECCOB MPU PEIICHUU
y4eOHO-IIPAKTUYECKUX 3a7a4; ONTUYECKUE CXEMbI JIsl IOCTPOCHUS H300paKeHU B
IUIOCKOM 3€pKajie U COOMparoNiel TMH3eE;



MPUBOAUTH NPUMEPHI/HAXOAUTH HH(POPMALIUIO O TPUMEPaX MPaAKTUYECKOTO
MCIOJIb30BaHUs (PM3NUYECKUX 3HAHUM B MOBCEAHEBHON KU3HU JJIs1 00ECIICUCHUS
0€30MMacHOCTH MPH 0OpaIeHnH ¢ TPUOOpaMu U TEXHUUYECKUMH yCTPONCTBAMH,
COXpaHEHUS 3/I0POBbsI U COOIOACHUS HOPM SKOJIOTUYECKOTO OBEACHUS B
OKPYXaroUIen Cpee;

OCYUIIECTBIIATH MOUCK MH(MOPMAINN (GU3HUUECKOTO COAEP>KaHUSI B CETH
HNuTtepHeT, caMocTosATENBHO POPMYIHUPYS TOMCKOBBIN 3aIIPOC, HAXOUTh MYTH
oTnpeeeHNs JOCTOBEPHOCTH MOTYyYeHHOM HHPOPMAIIUK Ha OCHOBE UMEIOITUXCSI
3HAHUH U IONOJIHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BATh MIPU BBHIMOTHEHUH YUEOHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
TUTEPATYpy PU3NYECKOTO COepHKAHUs, CIPABOYHBIE MAaTEPHUAIIbI, PECYPChI CETH
WNurtepHeT; BiIajeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, PeoOpa3zoBaHus
nH(pOpMAaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3gaBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE
MH(}OpMAMHU U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOr0 COJAEPKAHUS, TyOITMYHO
MPEACTABIATH PE3YIbTaThl MPOEKTHON WIIA UCCIEA0BATEIbCKON NEATEIbHOCTH; PU
3TOM I'PaMOTHO MCIIOJIb30BaTh U3YYEHHBIN NOHATUMHBIN anmnapaTr u3y4aeMoro pasjesa
(PM3HUKHU U COMPOBOXK/IATh BHICTYIUICHHE MPE3EHTALMEN C yIETOM OCOOEHHOCTEN
ayJIUTOPUH CBEPCTHUKOB.

10 KJ1ace

[TpenmMeTHBIE pe3yapTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKATh
c(hOpMHUPOBAHHOCTD Yy 00YYAIOIIUXCS YMEHUIA:

IIPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTEN (PU3UUECKUX BEJIMYMH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUM (3aBUCUMOCTbD ITyTH OT BPEMEHHU MPU
PaBHOYCKOPEHHOM JIBU)KEHUU 0€3 HayalbHOM CKOPOCTH; NEepHoja KojeOaHui
MaTeMaTHUYeCKOT0 MasiTHUKA OT JJIMHBI HUTH; YIJIa OTPAXXEHUsI CBETa OT yTJja MaJieHus,
yIJia MpeJoMIICHUs OT yTjla Ma/ileHusl CBETOBOIO JIyda): CaMOCTOSITEIbHO COOMPATh
YCTaHOBKY, (PUKCHUPOBATH PE3YJIbTAThl OJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJE TaONULl U TpaduKOB, 1eJaTh BHIBOABI 10 Pe3yIbTaTaM UCCIEI0BAaHUS
(Ipu HaTUYMKM BO3MOXKHOCTHU MJIM MPOBOAUTH BUPTYalbHbIE TaOOpATOPHBIE pabOThI);

MIPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BETUUMH (CPEAHSSI CKOPOCTh U
YCKOPEHHE Tella TPU PaBHOYCKOPEHHOM JIBUYKEHHH, YCKOPEHHE CBOOOAHOTO MAICHHUS,
KECTKOCTh MPYXKUHBI, KOAPPUIUEHT TPEHUSI CKOJIbKEHUSI, MEXaHU4ecKas padboTa u
MOIIIHOCTb, YaCTOTa U MEPHO/] KOJIeOaHUI MaTeMaTHUYECKOTO U MPY>KMHHOTO
MasTHUKOB, (JOKYCHOE PACCTOSIHHE COOMPAFOIICH JINH3BI, PAIMOAKTHBHBIN (POH):
IJIAHUPOBATh U3MEPEHUsT; COOMPATh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIEIYs
MPEJI0KEHHONW HHCTPYKIMU; BEIYUCIISTH 3HAUEHUE BEJIMYUHBI U aHAJIU3UPOBATh
MOJTyYEHHBIE PE3YJIbTAThl C YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEpEHuil (TIpH
HaJIMYUHU BO3MOKHOCTH WJIM ITPOBOJUTH BUPTyaJIbHBIE Ta00OPaTOpHbIE pabOTHI);

coOJTI01aTh TIpaBMiIa 0€30MaCHOTO TPY/a pH padoTe ¢ 1abopaTOPHBIM
o0opyaoBaHueM (pHU HATUYUKU BO3MOKHOCTHU WJIM MPOBOAUTH BUPTYaIbHbIC
nabopaTtopHbIie paboThI);



pasnuyaTh OCHOBHBIE PU3HAKHU U3YUYEHHBIX (PU3NYECKUX MOJIETIEH:
MaTepHuaybHas TOYKa, aOCOJIIOTHO TBEPAOE TEJO0, IIaHETapHas MOJIENIb aTOMa,
HYKJIOHHAas MOJIEJIb aTOMHOTO SI/IPa;

XapaKTePU30BaTh IPUHIIUIIBI JCHCTBUS U3YYEHHBIX TPUOOPOB H
TEXHUUYECKUX YCTPONCTB C OMOPOM Ha UX OMUCAHUS (B TOM YUCIIE CIUIOMETD,
JATYUKU TIOJIOKEHUS, PACCTOSIHUS M YCKOPEHUSI, PAKEThI, HXOJIOT, OUKH, IEPUCKOIIL,
doToamnmapar, BOJIOKOHHAsI ONTHKA, CIEKTPOCKOTI, I03UMETp, KaMepa Bunbcona),
UCIIOJIb3YsI 3HAHUA O CBOMCTBaX (PU3NYECKUX SIBJICHUN U HEOOXOIUMbIE
bu3nuecKue 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTUYHBIE PUCYHKH M3YUYEHHBIX TEXHUUECKHUX
YCTPOMUCTB, UBMEPUTEIBHBIX MPUOOPOB U TEXHOJOTUUECKUX MPOILIECCOB IPHU
pelieHrny y4eOHO-MPaKTUYECKUX 3aa4; ONITUYECKUE CXEMBbI JIsl TOCTPOCHHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoNieit JINH3E,

MIPUBOJUTH MPUMEPHI MPAKTUUECKOTO UCTIOIB30BaHUS (PU3HUECKUX 3HAHUH B
MOBCEIHEBHOM KU3HU JJIsI 00ecreueHus: 0€30MaCHOCTU MPU OOPAIIICHUH C
puOOpaMu U TEXHUYECKUMH YCTPOMCTBAMU, COXPAHEHUS 3[I0POBbS U COOIIOICHUS
HOPM IKOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOIIEH Cpejie;

OCYHIECTBJISITH TOUCK UH(MOpMAIUU HU3HUECKOTO COJAEPKAHUS B CETH
HuTepHeT, caMoCcTOsSTENbHO (POPMYITHUPYSI TOUCKOBBIN 3aMpOC; HAXOIUTh MyTH
OTIpEJICIICHHS IOCTOBEPHOCTH MOIYYeHHOM HH(POPMAIIMK HA OCHOBE UMEIOIINXCS
3HaHUM U3 Kypca GU3UKH U IOTTOTHUTEIBHBIX HICTOUHUKOB;

HCTIOJL30BaTh MPU BHITIOJTHEHUN YUEOHBIX 3a/IaHUI HAyYHO-TIOMYJISIPHYIO
auTepaTypy GpU3NUECcKOro CoAepKaHus, CIPaBOYHbIE MaTEpUaIbl, PECYPChI CETH
WNHuTepHeT; BIajeTh IpUEeMaMH KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIC MMCbMEHHBIC U YCTHBIEC COOOIICHUS, 0000111as
UH(OPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCTIONB30BAaTh U3yUEHHBIN
MOHSATUHHBIN anmapat Kypca (U3UKH, COIIPOBOKIAThH BBICTYIICHUE TTPEe3eHTaIlen
COOCTBEHHOI'O COOOIICHUS, YUUTHIBAs OCOOCHHOCTH ayIUTOPHUU CBEPCTHUKOB;

P BBITIOJTHEHUH UCCIIE0OBAHUN (PU3UUYECKUX MTPOIIECCOB CAMOCTOATEIIHLHO
IJIAHUPOBATh COBMECTHYIO JICATEIILHOCTD B TPYIIINE, CICIUTH 3a BBITIOJTHEHUEM
1JIaHa JeHCTBUN U KOPPEKTUPOBATH €T0, aJI€KBATHO OILICHUBATH COOCTBEHHBIN
BKJIaJ] B A€SITEILHOCTD IPYIIIbI; BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
YUUTHIBASE MHEHUE OKPYKAIOLIUX.
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¢buznyeck
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Ol HayKH:
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JIAAJIOT,
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HBIN Ha
LEHHOCTH
oe
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eK
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poccuiick
ux
YUEHBIX-(
W3UKOB

Hroronopazneny

6

Pa3nea 2.IlepBoHauyasibHble CBeleHHSI O CTPOCHMH BellecTBa

CrpoeHnuenerniecTBa

bubnuoreka
HOK
https://m.edsoo
ru/7f416194

pa3BUBalO
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yueOHbIe
CUTYyaInu
Ha
OCO3HAHH
e
LIEHHOCTH
¢buznyeck
01 HAyK1
KaK
MOIITHOTO
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OCHOBBI
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1

Uroronopazneny 5

Pa3nen 3./IBu:xeHne u B3aumMojieiicTBue TeJl

MexaHU4eCKOSIBHK
CHHUC

bubmnnoreka
HOK
https://m.edsoo
Tu/7f416194
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Uroronopazneny

Pasnen 4./laBjienue TBEPABIX TeJl, JKMIKOCTEH U ra3oB

21

BO3MOKH
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e
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razamMmu

bubmnnoreka
HOK
https://m.edsoo
ru/7f416194
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Uroronopazneny 21

Pa3nes 5.PaGora 1 MOIIHOCTB. DHeprus
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Uroronopazneny
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1.2
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Uroronopazneny
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Paznen 2.3J1eKTpn'{ec1cne U MAarHuTHbBIC SIBJICHUSA

2.1

DNEeKTpUUECKUE 3apsabl.
3apspKeHHBIE Tela U UX
B3aUMOJICCTBHE

bubmuorexa [JOK
https://m.edso0.ru/7f418
1ce

JIUAJIOT,
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2.2
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becena,
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2.3

[ToCTOAHHBINANEKTPUUECKU
UTOK

20

bubmuorexa [JOK
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1.2

BzaumoaerictBueTen
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bu6mmoteka IIOK
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1.3

3aKOHBICOXPAHEHUS

10

bubnunorexa LIOK
https://m.edsoo.ru/7f41ada
6

JTUAJIOT,
HaIpaBJICHHBIN
Ha 0CO3HAHUE
[IEHHOCTH
6e301macHOro
oOpasa KU3HH B



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Hroronopazneny

40
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Pa3zgen 2.Mexannueckue KoJ1e0aHUs U BOJHBI

2.1 MexannueckmuekoicOanms

7
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https://m.edsoo.ru/7f41ada
6

pa3BUBAIOIINE
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CHUTYaIIH,
HarpaBJICHHbIC
Ha pa3BUTHE
WHTEpeca K
MPaKTHYECKOMY
M3YUCHUIO
npodeccui,
CBSI3aHHBIX C
¢buznkoit

2.2 MexaHnnuecKneBOIIHEL.
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

3BYyK

Hroromnopazaeny 15

[ep]

yueOHbIe
CUTYyalluH,
HaIpaBJICHHBIC
HAa TIOBBIIICHHE
YPOBHSA CBOEH
KOMIIETEHTHOCTH
yepes
IIPaKTUYECKYIO
JIeSITEIIbHOCTh

Paznen 3.3HeKTp0MaI‘HI/ITHO€ moJie U 3JICKTPOMAIrHUTHBIC BOJIHBI

31 DIIeKTPOMArHUTHOE MOJIE U

SJICKTPOMArdMuTHBIC BOJIHBI

bu6nmorexa LIOK
https://m.edsoo.ru/7f41a4a
6

NPOEKTHBIE
3ajiauy,
HarpaBJICHHBIC
Ha OCO3HaHHUE
rJ100aJIbHOTO
XapaxkTepa
HKOJIOTUUECKUX
npobiem u myreit
UX PeLICHHUS;

Hroromnopasaey 6

Pa3zgen 4.CBeToBbLICSIBJICHUSA

3aKOHLIpaCHpOCTpaHCHI/ISIC
BC€Ta

4.1

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a
6

MIPOEKTHBIE
3aJ1a4H,
HaIpaBJICHHbIE
Ha MOTPEOHOCTH
BO
B3aNMMOICHCTBHU



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.2

JIuH3bl 1
ONITUYECKUETTPUOOPHI

bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a
6

TIPY BBITIOJTHEHUHT
HUCCIIENOBAHUN U
MIPOEKTOB
buzIecKoit
HaIpaBJIECHHOCTH
, OTKPBITOCTh
OTIBITY U
3HAHUSM JPYTHX;

Oecena,
HarpaBJICHHAs Ha
TUTAHUPOBAHKE
CBOETO Pa3BUTHUS
B IpUOOpETEHUH
HOBBIX
buznyecKux
3HAHUI;

4.3

Pasznoxenue Oenoro cesera
B CIICKTP

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a
6

pa3BHBarONINE
yueOHbIe
CHUTYaIUH,
HarpaBJICHHbIC
Ha
c(OpMHPOBAHHO
CTh HaBbIKa
pednekcun,
NpU3HAHUE
CBOETO IpaBa Ha
OLIMOKY U
TaKOT0 K€ TpaBa

Y Apyroro



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

YEJIOBEKA;

Hroromnopazaery 15

Pasnea 5. KBanroBblesiBJIeHUSA

Hcnyckanue u
5.1 [IOTJIOLLIEHUE CBETA 4
aTOMOM

bubnunoreka LIOK
https://m.edsoo.ru/7f41a4a
6

becena,
HaIlpaBJI€HHAs Ha
OCO3HaHHEC
IICHHOCTH
buznveckoi
HayKU KaK
MOIITHOT'O
MHCTPYMEHTA
MO3HAHUS MUpA,
OCHOBBI
pa3BUTHS
TEXHOJIOTHH,
BaKHEHIIICH
COCTAaBIISIOIICH
KYJIbTYpbI

5.2 CrtpoeHneaToMHOros11pa 6

5.3 SnepHblepeakiiu 7

bubnunorexa LIOK
https://m.edsoo.ru/7f41a4a
6

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a

MIPOSKTHBIE
3aJa41 Ha
pazBUTHE
Hay4YHOU
JIF0003HATEIIBHOC
TH, MHTEpeca K
HCCIICA0BATEILCK
OH IesITEIbHOCTH

JIAaor,
HAaINpPaBJIEHHBIN



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

[ep]

Ha OCO3HAHHUE
LIEHHOCTHU
0e30I1acHOTO
o0Opa3a KU3HH B
COBPEMEHHOM
TEXHOJIOTHYECKO
M MUpE,
BaKHOCTH
TIPaBHII
0€301acHOTO
MMOBEJCHUS Ha
TpaHCIOpPTE, Ha
Jloporax, ¢
ANEKTPUUYECKUM
U TEIUIOBBIM
o0opyI0oBaHUEM
B JIOMAIIIHUX
YCIIOBUAX

Hroromnopasaeiy

17

Pa3nen 6.I1oBTOpUTE/ILHO-00001IAI0IIMAMOLY b

6.1

[ToBTOpeHue u 06001IIeHNE
cofiepKaHus Kypca
¢u3uku 3a 7-9 xnace

bubnunorexa LIOK
https://m.edsoo.ru/7f41ada
6

becena,
HaIpaBJieHHas Ha
MPOsIBIIEHUE
UHTEpeca K
HUCTOPHH H
COBPEMEHHOMY
COCTOSIHUIO
POCCUICKOHN
¢buznveckoi



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

HayKu

Hroromnopaszaery 9

OBIIEE KOJIMYECTBO

YACOB IT1O [TPOTPAMME 102 3 27




YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» ®usuka, 7 knace/ Uzeprun 3.T., O61IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «Pycckoe cloBo - yueOHUK»
» Gusuka, 8 knacce/ Uzeprun 3.T., O61IeCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «Pycckoe clIoBO - yUEeOHHKY

» Gusuka, 9 knacce/ Uzeprun 3.T., OO1IECTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «Pycckoe clIoBO - yUEOHHKY

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Meroaunueckoe nocodue k yueouuky J.T. Uzepruna «@uzuka» 11 7 kiiacca 00111e00pa3oBaTesbHbIX OpraHu3aIuit
Meroaunueckoe nocodue k yueounky J.T. Uzepruna «Dduzuka» 11 8 kiiacca 0011e00pa3oBaTeNIbHBIX OpraHU3aIui

Meroanueckoe nocodue k yueonnky J.T. Uzepruna «duzuka» 11t 9 kiacca 0011eo06pa3oBaTebHbIX OpraHu3aIuil

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://myschool.edu.ru/
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