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OU3UKA

AnantupoBaHHass pabouas mnporpamma (manee IIporpamma) mo — ydyeOHOMY
npeamerty «duzuka» pazpadborana Ha ocnoe PI'OC OO0

ITosicHuTeIbLHASA 3aNMUCKA

OO0was xapakrepucTHKa y4eOHOro npeamera « Dusuka»

Kypc ¢msukum — cuctemooOpasyronuii 11 €CTeCTBEHHO-HAYYHBIX — YUEeOHBIX
MPEIMETOB, TMOCKOJIBKY (DU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SBICHMIA,
U3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpoHOMUeH 1 (usudeckoit reorpadueit. dusuka — 310
peIMET, KOTOPBIA HE TOJbKO BHOCUT OCHOBHOW BKJAJ B €CTECTBEHHO-HAYYHYIO KapTUHY
MHUpa, HO U NPEAOCTaBIseT HanOojee sCHble 00pa3lbl MPUMEHEHHs HayuyHOro METOoJa
MO3HAHUS, T. €. CII0co0a MOTYYEeHUs TOCTOBEPHBIX 3HaHUI 0 Mupe. Hakonen, pusnka — 310
OpeIMeT, KOTOPBI HapsAy C APYTMMH €CTECTBEHHO-HAyYHBIMH IIPEAMETaMU JOJDKEH JaTh
oOyyaromuMcsl MpeACTaBiICHUE 00 YBIIEKATEIbHOCTH HAYYHOT'O HCCIENOBAHUSA U PAJOCTH
CaMOCTOSITEJIBHOTO OTKPBITHSI HOBOT'O 3HAHMS.

Omna u3 TIaBHBIX 3ajlad  (PU3MUECKOTO O00pa3oBaHUsi B CTPYKType OOIero
00pa3oBaHUsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH U MHTEpeca
K HayK€ y OCHOBHOW MAaccChl OOy4YaroIIMXCsA, KOTOpbI€ B JalbHEWIIeM OyIyT 3aHSATHI B
caMbIX pa3HO-00pa3HbIX cdepax aesareabHocTH. Ho He MeHee BaKHOU 3afadeil siBisieTCs
BBISIBJICHHE U MOATOTOBKA TAJaHTIMBBIX MOJIOABIX JIOAECH AJI MPOJOKEHHS 00pa30BaHuUs
U jpanbHedmed mnpodeccuoHaTIbHONM ACSTEIRHOCTH B O0JIACTU €CTECTBEHHO-HAYUYHBIX
UCCJIEIOBAHUN U CO3aHUM HOBBIX T€XHOJIOTHIA. COTrJacHO MPHUHITOMY B MEXIYHAPOIHOM
cooO1ecTBe ompeneieHno, «EcTecTBeHHO-Hay4YHass I'PaMOTHOCTb — 3TO CHOCOOHOCTh
YesloBeKa 3aHMMaTh AKTHBHYIO TPaXXAAHCKYIO IMO3UIHUI0 MO OOUIECTBEHHO 3HAYUMBIM
BOIIPOCaM, CBSI3AHHBIM C €CTECTBEHHBIMM HAayKaMH, U €r0 FOTOBHOCTb HHTEPECOBATHCS
€CTECTBEHHO-HAYYHBIMU HJesIMHA. HaydyHO rpaMOTHBII YEIOBEK CTPEMUTCS y4acTBOBATh B
apryMEHTUPOBAHHOM OOCYKJIE€HUU NpoOJieM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHSIM, YTO TPEOYET OT HEro CIEAYIOINUX KOMIIETEHTHOCTEH:

HAay4YHO OOBACHATH SBJEHUS, OLEHUBATh W MOHUMAaThb OCOOEHHOCTH HAY4YHOTO
HCCIIEIOBAHUS,

MHTEPHPETUPOBATh JaHHBIE M MCHOJb30BATh HAy4yHbIE J0KAa3aTelbCTBA IS
MOJIyYE€HUS BBIBOJIOB.

N3yyenue ¢u3nku CHocoOHO BHECTH pelIaloluii BKJIaag B (QopmMupoBaHHe
€CTECTBEHHO-HAYYHOI rpaMOTHOCTH 00YyYaroLIuXCsl.

Henn n3yyeHus yueOHoro npeamera «@uznka»

[enmu n3ydenus GU3NKU Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs OINPENEICHBI B
Konnenmuu npenonaBanuss ydeOHoro mnpeamera «®Pusmka» B 00pa3oBaTeIbHBIX
opranmzanusx Poccuiickoii denepanuu, peam3yronmx OCHOBHBIE 0011e00pa3oBaTebHbIC
MpOTrpaMMBbl,  YTBEpKIEHHOW peumeHnemM Komutermm  MuHucTepcTBa  IIPOCBELIECHUS
Poccuiickoit @eneparuu, nmpotokoi ot 3 aexadps 2019 r. Ne [TK-4BH.



Lenu nzydenust GU3uKu:

IpUOOpETEHNE HHTEpeca M CTPEMJICHHMs] OOydarolUXCsl K HAYyYHOMY H3YYEHHIO
IPUPOJIbI, PA3BUTUE UX UHTEIIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUH O HAyYHOM METOAE INO3HaHUS U (OpMUPOBAHUE
UCCIIEI0BATEIBLCKOIO OTHOWIECHUS K OKPYKaIOLUM SIBJICHUSIM;

(GopMUpOBaHWE HAYYHOI'O MHPOBO33PEHMSI KaK pe3yjbTaTa H3yUEHUs OCHOB
CTpOEHMS MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKHY;

dbopMupoBaHHe TPEACTaBICHUA O pond (U3UKKA A0 Pa3BUTUS  JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymei mpodeccruoHanbHON
JESITeIbHOCTH, CBA3aHHOW C (PM3MKOM, MOATOTOBKA K JaibHEHIIeMy OOy4YeHHUIO B 3TOM
HaIlpaBJICHUU.

JocTuxenue HJTUX 1eJed Ha ypOBHE OCHOBHOIO 00IIero o0Opa3oBaHUs
o0ecrnieunBaeTcs pelIeHueM CIEIYIOMUX 3aau:

npuoOpeTeHNue 3HAHUW O JOUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSIX;

npuoOpeTeHNe YMEHHM ONHMChIBaTh M OOBACHATH (PU3NYECKUE SIBICHUS C
UCII0JIb30BAaHUEM IIOJIyYCHHBIX 3HAHU;

OCBOCHHME METOJOB PEUICHUS MPOCTEHIIMX PACUYETHBIX 3a1ad C HCIOJIb30BAaHUEM
(puznyeckux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HaONIOAaTh NPUPOJHBIE SIBJIECHUS W BBINOJHATH ONBITHI,
nabopaTopHble pabOThl W JKCIEPUMEHTAIbHBIE HCCIEAOBAHUS C HCIOJIb30BAaHUEM
M3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThI ¢ MHpOpMalKel PU3NUECKOTO COACPKAHUS, BKIIIOYAs
MH(OpMALIMI0O O COBPEMEHHBIX JOCTHXKEHUAX (U3MKH;, aHaIu3 U KPUTHYECKOE
OlLICHMBaHUE UH(OpMAIIIH;

3HaKOMCTBO CO cdepaMu MNpodhecCHOHANBHON NeATEeIbHOCTH, CBS3aHHBIMH C
(U3MKOMN, U COBPEMEHHBIMHU TEXHOJIOTUSIMH, OCHOBAHHBIMHU Ha JOCTHXEHUSIX (PU3NUECKON
HayKH.

Ha ocHoBe wu3yueHuss marepuana Kypca (PU3MKKM NPOAODKATH pPa3BUBATH Y
yuamuxcs ¢ HOIA MbicauTensHble Onepanuy, Npu U3YYeHUH (PU3MUECKUX 3aKOHOB,
TEOpuil; 00pa3HOro, JIOTUYECKOTO MBIIICHUS, MPU PEIICHUU 3a/ay; pa3In4HbIe BHJbI
namMsATH W BHUMAaHUSA, NMPU HM3YyYECHUH HAYyYHOU JESITENbHOCTH YYEHBIX; (POPMHpOBATH
Hay4HYIO peub, C MPUMEHEHUEM (PU3UUECKOM TEPMUHOJIOTUM Ha BCEX ATanax oO0ydeHUus H
OCYUIECTBJISATh KOPPEKIHUIO JABUTATEIbHBIX HAPYLIEHUN MPU BHIMOJHEHUH MPAKTUYECKUX
3alaHui UM J1a0OPATOPHBIX pabOT. MakCUMalbHO CBSA3BIBATH MPUOOpPETAEMBIE 3HAHUS C
NPAKTUYECKOMN JEATEIbHOCTHIO M MTOBCEAHEBHOM KU3HBIO YUaIIMXCS, pa3BUBATh yUEOHYIO
MOTHBAIMIO K MO3HABATEIBHOU JIEATETbHOCTH.

IpyHIMIBI U MOAXO0ABI K PeaTU3aANUM AJANTHPOBAHHON padoueii MPOrpaMMabl

HHunamuunocme gocnpusimus yuebno2o mamepuana. Ilpeanonaraet uCIonb30BaHUe
3aJlaHUuil TI0 CTENeHW HapacTaromeil TpyaHoctn. CrenyeT Mmom0uparh 3alaHus, IpH
BBIMIOJTHCHUN KOTOPBIX HUCIOJB3YIOTCS JCHCTBHS PA3IMYHBIX aHAIM3aTOPOB: CIYXOBOTO,
3pUTEIIBHOTO, KHHECTETHYECKOTO.

Ipunyun npodykmueroii obpabomku ungopmayuu. B 1ensx Tydmiero yCBOCHHS



mpeaMeTa, pabouas TporpamMMma COCTABJSIETCS TakuM 00pa3oM, YTOOBI UMETh
BO3MOXHOCTh YBEJIMYUTH KOJIMYECTBO YACOB IO BCEM TeMaM, UCKIIOYUTh HeoOs3aTeIbHbIC
TEMBbI, COKPaTHUB 00bEM TEOPETUUYECKOI0 MaTepualia, COXpaHWB MPHU ATOM KaK MUHUMYM
0a30BbI ypOBEHb MOJATOTOBKH OOydYaromuxcs. Y IeauTh OoJiblliee BHUMAaHUE HATISAHO-
AMITUPUYECKON J1eaTebHOCTH. Teopusi MOKeT u3y4yaThecsi 0€3 BBIBOAA CIIOKHBIX (OPMYII.
3anauu, TpeOyrolue MPUMEHEHUS CIOXHBIX MAaTEMATHUYECKUX BBIUMCICHUN U QOpMYyIL,
pemaroTes B Kjacce ¢ MOMOIIbIo yuutens. B ydeOHbIl mpoiiecc HEOOXOAMMO BKIIIOYATh
3aJlaHusl, TIPENoIaralle caMOCTOSITENbHYI0 00paboTKy HH(pOpMaLUK 00yUJarOIUMUCS
C WCIIOJIb30BAaHUEM JO3WPOBAHHOW TIMOATAITHOM TOMOIM TieAarora. lIpeaBaputenbHO
yuutenb oOydaeT paborare ¢ HHPOpManuend 1o o0pasiy, aaropuTMy, BOMPOCAM.
OOyuaromuiicss OCyIIECTBISIET MEPEHOC MOKa3aHHOTO crocoba 006paboTku uHbopMaIu
Ha CBOE MHAMBUAYATHLHOE 3aJaHUE.

Ipunyun unousudyanvho-oughgepenyuposannozo nooxooa. llpu peanuzanuu
aJanTUPOBAHHON MPOrpaMMbl HEOOXOIMMO UCTIOIB30BaATh TUDPEpEHIIMPOBAHHBIN TTOIX0/T
K KaXJIOMy 0OyuarolieMy corjiacHo ero guartosa u pekomenganuii [IMIIK. B npornecce
oOy4eHHs, Y4YUTeIb YYUTHIBAET TaKh€ OCOOCHHOCTH OOYYalollerocsi, Kak pa3BUTHE
JBUTATENIBbHOU cdepbl, HapylieHue oOImeld MOTOpuku (oOIias HaMpsHKEHHOCTh WU
BSJIOCTh, HETOYHOCTD JBUKEHUH, Mapajgnyiu, ape3bl, HATUYUE UX OCTATOUYHBIX SBJICHHMN);
0COOCHHOCTH PabOTOCTIOCOOHOCTH  (YTOMIIIEMOCTh, HCTOIAEMOCTh, PAaCCESIHHOCTD,
IPECHIIAEMOCTh, YCUIUYUBOCTh, TEMI PAOOTHI; YBEIUYCHHE KOJUYECTBA OIMTMOOK K KOHITLY
ypoKa WU TPUA OJHOOOPA3HBIX BHIAX EATCILHOCTH). TOHKHE ABUKCHHUS TIAJIBIICB
HEpa3BUTHI MPAKTUIECKH Y Bcex oOydaroruxcs. [ToaToMy mepen yuyuTenaeM CTOUT 3amada
COBEPIIICHCTBOBAHMS ABMKECHUN U CEHCOPHOTO PA3BUTHS MPH BBHIMOJTHEHUHU MTPAKTHUECKHUX
1 1a00paTopHbIX paboT. [Ipy HETOCTATOYHOM pa3BUTHU YCTHOM pedH, TYTOyXOCTH NpHU
MPOBEICHUHM TEKYIEr0O W HMTOTOBOTO KOHTPOJISI HCIIONB3YET METOIbI, OO0JIErdaroIime
TOCTIKCHHUS TTOJI0KUTEIHHOTO pe3yIbTaTa U HE TPAaBMHUPYIOIIYIO TICUXUKY 00yJaronuXcsl.

Ipunyun momusayuu Kk yuenuro. DTOT TPUHIMI TOAPA3yMEBAET, UTO KaxI0e
ydeOHOE 3aJlaHhe JOHKHO OBITh YETKHM, T.€. OOYyYaroIUiCs TOJDKEH TOYHO 3HATh, YTO
HAJ0 CHAeNaTh IJIs TMOJY4YeHHUs pe3yinbrata. Y oOyd4aromierocst B ciy4ae 3aTpydHEHUs
JOJIKHa OBITh BOBMOXKHOCTH BOCITOJIB30BAThCSI OTIOPOM 10 00pasiry, Mo aaropuTMmy (3a0but
- IOBTOPIO - BCIIOMHIO - CHIETIAI0).

OgHuM W3 TMyTed TOBBIMICHUS MOTHUBAMU U A(GOEKTUBHOCTH  y4eOHOM
NESTEILHOCTH SIBIIACTCA BKJIIOYEHHE YYAIIUXCA B Y4EOHO-HCCIEIOBATENBbCKYIO H
MIPOCKTHYIO ICSITEIIBHOCTh, KOTOpAast UMEET CIICAYIONMNE OCOOCHHOCTH:

® I[ICTM M 33JIa4¥ OTHUX BHJIOB ACATCIBHOCTH YYAIIUXCS OMPEICIAIOTCS KaK HMX
JUYHOCTHBIMH MOTHBAaMHM, TaK W COIMAJILHBIMU. DTO O3HAYaAEeT, YTO TaKas JEATEIbHOCTh
JOJDKHA OBITh HaIpaBjcHA HE TOJHKO Ha IOBBIIICHHE KOMITIETCHTHOCTH ITOAPOCTKOB B
MpEAMETHONW OOJIACTH OIPEACNICHHBIX YY€OHBIX TUCIUIUINH, HE TOJHKO Ha Pa3BUTHE HX
CIIOCOOHOCTEH, HO ¥ Ha CO3/IaHKE MPOAYKTA, UMEIOIIETO 3HAYMMOCTD JJI IPYTHX;

e y4eOHO-UCCIIEeIOBATEIbCKAasE M TMPOCKTHAs JEeATEIbHOCTh JOKHA OBITh
OpraHU30BaHa TAKUM 00Pa30M, YTOOBI yJaIlIHeCs: CMOTIIN PEaT30BaTh CBOU MOTPEOHOCTH
B OOIIICHUH C OJTHOKJIACCHUKAMHM, YUYUTEIAMHU U T. 1. CTpOsi pa3IMYHOTO POJia OTHOIICHUS
B XOJ€ LEJICHANPABICHHOM, ITOMCKOBOW, TBOPYECKOM WU IPOAYKTUBHOU JEATEIBHOCTH,
ydaiiuecss OBJIQJICBAlOT HOPMaMH B3aWMOOTHOIIEHUH C pa3HBIMHU JIFOJbMHU, YMEHUSIMHU
NEePeXOAUTh OT OJHOTO BHAA OONICHWS K JPyromMy, MPHOOPETAIOT HaBBIKU
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WMHANBUAYAIBHON CaMOCTOSITENIbHOM pabOThl U COTPYAHUYECTBA B KOJUICKTUBE;

e OpraHm3anus y4yeOHO-UCCIIEOBATEIbCKUX M IPOEKTHBIX paboT oOydarommxcs
o0ecnieunBaeT COYETaHWE pPa3IMYHBIX BHJIOB IO3HABATEJIIBHON JAESITENbHOCTU. B 3THX
BUJAX JAEITEIBHOCTH MOTYT OBITh BOCTPEOOBaHBI IMPAKTUYECKH JIIOOBIE CIOCOOHOCTH
IIOJAPOCTKOB, PEAIM30BAHBI JIMYHBIC IPUCTPACTHS K TOMY WIM UHOMY BULY IEATCIBHOCTH.

XapakTepucTHKA 0CO0BIX 00pa30BaTeJIbHbIX NOTPeOHOCTEH

® HENPEPBIBHOCTh KOPPEKLUHOHHO-PA3BUBAOIIETO MPOLECCA, PEATU3YyEMOro Kak
yepe3 cojiepaHue o0pa3oBaTEIbHBIX 00JIaCTe, Tak W B MPOIECCEe WHAMBUIYATbHON
paboTHI;

e BBEJICHUE B COACpXKaHME OOy4deHMs]  CIELUAIbHBIX  pa3JelioB, HE
npucyTcTByromux B [Iporpamme HOpManbHO pa3BUBAIOIIMMCS CBEPCTHHUKAM;

® JCIOJB30BAaHUE CHEIHAIBHBIX METO/OB, IPUEMOB U CPEACTB 0OyueHUs (B TOM
YHCIe  CHCIHMAIM3UPOBAHHBIX  KOMITBIOTEPHBIX  TEXHOJIOTHI),  00ECHeunBaIONINX
peanu3anuo 00yyeHus;

e UHAMBHIAyanu3auus oOydeHust TpeOyeTrcss B OOJbIIEH CTENeHH, YeM s
HOPMaTHUBHO Pa3BUBAIOILIETOCS 00Yy4aroIIerocs;

e HEeoOXOJMMO HCIOJIb30BaHUE ONOp C JAeTalu3auuei B (opme aJropuTMOB IS
KOHKpETHU3alMu JCHCTBUM TMpPU CaMOCTOSTENBHOM pabore, obOecrnedeHne oco0oi
MPOCTPAHCTBEHHON U BPEMEHHOM OpraHu3anuu 00pa3oBaTeIbHON CPEIbl.

e CHeUHATbHOE OOYyYEHHE «IEPEHOCY» C(POPMUPOBAHHBIX 3HAHMM M YMEHUN B
HOBBIE CUTYallUl B3aUMOJIEUCTBUS C IEUCTBUTEIIBHOCTHIO;

e crernuagbHas TOMOIIb B Pa3BUTHH BO3MOXKHOCTEH BEpOAIHHOM M HEBEPOATHHOM
KOMMYHHUKAIIMH Ha ypOKax (PU3UKU.

Mecto yueOHOro npeamera « @usnka» B y4eOHOM IJIaHE
B cootBerctBUn ¢ ®I'OC OOO ¢usuka sBasieTcss 00g3aTENbHBIM MPEAMETOM HA
YpPOBHE OCHOBHOro o0miero ooOpa3oBanus. JlaHHas mnporpamma MpeayCMaTpUBAET
u3ydyeHue (pu3MKy Ha 6a30BOM yYpoBHE B 00BbEME 110 2 4 B HeAemo B 7, 8, 9 u 10 knaccax.

Conep:xanune yueOHOro npeamera « Ousnka

7 Kiacc

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYKAKILEr0 MUPA

dusuka — Hayka o npupoge. Asnenus npupoast (MC!). dusmueckne sBneHus:
MEXaHHYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHIE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckne BenuuuHbl. M3Mepenue pusnyueckux BennunH. Ousndeckre mpuOopsI.
[Torpemnocts n3mepennii. Mex1yHapoiHasi CuctemMa eIMHULL.

Kak ¢usnka u npyrue ecTeCTBEHHbIE HAyKHW HM3Yy4arOT MpuUpoay. EcTecTBeHHO-
Hay4HBIA METOJI TIO3HAHUS: HAOJIOJCHNE, TOCTAHOBKA HAYYHOTO BOMPOCA, BBIIBIKCHUE
TUIIOTE3, SKCIIEPUMEHT IO TPOBEPKE TUIOTE3, OOBSICHEHHWE HAOJIOAAEMOTO SIBJICHUS.
Onucanue GU3NYECKUX SIBJICHUN C TIOMOIIBIO MOJICIIEH.

1 MC- 3/ieMeHThI CoAEepXKaHusd, BKJIIOYAIOLIHKE MeXIpeAMeTHble CBA3H, KOTOpPbIE no,ap06Hee PaCKpbITbl B TE€MAaTHU4Y€CKOM
IIJIAHUPOBaHUMH.



Hemoncmpayuu

1. MexaHuueckue, TeIJIOBBIC, NEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SBJICHHUSI.

2. Ousnueckue npuOOPHl W Mpoleaypa NpSMbIX H3MEPEHHH AaHAJIOTOBBIM U
I (PPOBBIM MPUOOPOM.

Jlabopamopnvie pabomul u onvimol
Onpenenenne NeHbl JeJICHUs KAl K3MEPUTEIHLHOTO MPUOopa.

N3mepenune pacCTOAHUN.
H3mepenne 06bEMa KUAKOCTH U TBEPAOTO TENA.
OrnpeneneHue pa3MepoB MajbiX TEJ.

5. HM3MepeHue Temmeparyphl NPy MOMOIIH KUJKOCTHOIO TEPMOMETpPA M JaTUUKa
TeMIepaTyphbl.

6. IlpoBenenwue uccieIOBaHUS MO POBEPKE TUTIOTE3bI: TATLHOCTH MOJIETA IITApHKa,
MYIIEHHOT'O TOPU30HTAILHO, TEM 0O0JIbIIIE, YeM OOJIBIIIE BHICOTA ITyCKa.

Pa3znean 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHUM BelllecTBa

CrpoeHure BemecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE
JTUCKPETHOE CTPOEHUE BEIIECTBA.

JIBr>xkeHue yactui] Beniecta. CBsA3b CKOPOCTH JIBUKEHUSI YaCTHUIl C TEMIIEPATYpPOH.
bpoynoBckoe nBmwxkenue, nuddysus. BzaumoaencTBre 4acTUIl BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, JKUJIKOCTEM M TBEPABIX
(kpuctammuyeckux) Tell. B3auMoCBA3b MEXIYy CBOMCTBAMHM BEIIECTB B  Pa3HBIX
arperaTHbIX COCTOSIHUSX W HUX aTOMHO-MOJEKYJISIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUUN BOJIBI.

Hemoncmpauuu

1. HaGmronenre OpOyHOBCKOTO ABUKEHUS.

2. Hab6mronenue nuddysun.

3. Habmronenue sBicHUM, OOBICHSIONIUXCS MPUTSHKCHUEM WIH OTTAJKMBAHHEM
YacTHIl BEIIECTBA.

Jlabopamopnwie pabomul u onvimol

1. Ouenka quaMeTpa aToMa METOJIOM PSIOB (C UCIIOIb30BaHuEM (poTorpaduii).

2. OmnbITHI IO HAOTIOJICHUIO TEIIJIOBOTO PACITUPEHUS T'a30B.

3. OmnbITHI 110 OOHAPYKEHUIO TEUCTBUS CHII MOJICKYJIIPHOTO PUTSHKCHHUS.

Pa3nen 3. /IBuskeHue U B3aUMoAelCTBHE TeJl

Mexannueckoe ABWKeHHE. PaBHOMEpHOE U HepaBHOMEpHOE ABMXKeHHE. CKOPOCTb.
CpenHsisi CKOPOCTh TPU HEPABHOMEPHOM JBMKEHHUH. Pacy€T myTu U BpeMEHHU JIBUKCHUS.

SIBnenue nnepuuu. 3aKOH MHEpLMU. B3auMoieiicTBrE Tel Kak NMpUYrHa U3MEHECHUS
CKOpOCTH JBMKEHHM Tesl. Macca kak Mepa nHepTHOCTHU Teda. [1moTHoCTh BemecTBa. CBS3b
MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BhEMA BEIIIECTRA.

Cuta KaKk XapakTepucTHhKa B3aumojaeucTBus Tei. Cuiia ynpyroctd u 3akoH ['yka.
N3MepeHne cuiibl ¢ TOMOIIBI0 AUHAMOMETpA. SIBJIEHUE TATOTEHUS U cuiia TsxecTu. Cuiia
Tsokect Ha gpyrux 1uadHetax (MC). Bec tena. Heecomocts. CroxeHue cui,
HalpaBJICHHBIX MO OAHOW mpsiMoi. PaBHoxeiicTByromass cuin. Cuna tpenus. Tpenue

2
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2 37echb U Aasiee NPUBOJUTCSA PAaCUIMPEHHBIN NepeyeHb JJabopaTOPHBIX PaGoT U OMbITOB, U3 KOTOPOTO YYUTEJb JIeJIaeT BbIGOD MO
CBOEMY YCMOTPEHHIO U C yYETOM CIIMCKA IKCIIEPUMEHTA/bHBIX 3a/JaHUH, TpejiaraeMblx B paMmkax OI'd no ¢usuke.



CKOJIbKEHUS U TpeHue nmokos. Tpenue B npupoje u texauke (MC).

Jemoncmpayuu
Habmronenne MexaHnuecKkoro JIBKEHUS TeNa.

N3mepeHne CKOpOCTH MPSIMOJIMHENHOTO JBUKEHUSL.
HabGnronenue siBjeHUST HHEPLIMH.

HabGmronenue n3MeHeHust CKOpOCTH MPY B3aUMOICUCTBUU TEll.
CpaBHEHHE Macc MO B3aUMOJIEVCTBUIO TEI.

CnoxeHue CUJl, HallPpaBJICHHBIX MO OJTHOU MPSMO.

.]Iaﬁopamopuble padomul u onvimul

1. Omnpenenenve CKOPOCTH PABHOMEPHOTO JBWXEHUS (IIapuKa B JKHUIKOCTH,
MOJEJIN 3IEKTPUUYECKOro aBTOMOOMJIS U T. I1.).

2. OmpeneneHue cpeiHed CKOPOCTHM CKOJBXKEHHA Opycka WIM IIapuka Io
HaKJIOHHOW IIOCKOCTH.

3. Ormpenenenue MIOTHOCTH TBEPAOTO TeNa.

4. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTb  pacTsbKeHus  (nedopmaiun)
PY>KUHBI OT TPUIIOKEHHOU CHIIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJBKEHHUS OT Beca
TEeJa U XapaKTepa COMPUKACAIOLINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, sKUAKOCTEH U ra3oB

JaBnenue. CriocoObl yMEHbIIIEHUS U YBEIMYEHHsS JaBieHus. [laBneHue rasa.
3aBUCUMOCTH JIaBJIEHUA ra3za oT 00bEMa, TeMrepaTypsl. [lepegaua naBneHust TBEPABIMU
TeJlaMHu, KUJIKOCTAMM W ra3amu. 3akoH [lackams. IIlHeBMaTMyeckue MallWHBL.
3aBUCUMOCTh JAaBJICHUSA JKUJKOCTH OT TIIyOuWHBL. ['mapocTaTHyeckuil mapajokc.
CooOmaromuecs cocynbl. [ 'uapaBinueckue MEXaHU3MBI.

Atmochepa 3emnm u armocepHoe pAaBiaeHHe. I[IpUuUMHBI CyIECTBOBAHMS
BO3ayIIHOM 000souku 3emin. OnbiT Toppuuennu. M3mepenue atmochepHOro JaBlieHUS.
3aBUCUMOCTh aTMOC(HEpPHOTO JaBJICHUS OT BBICOTHI Haa ypoBHeM Mops. [lpubopsl mis
U3MEpEHUs aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBre JKHUJIKOCTH M ra3a Ha MOTPYXKEHHOE B HUX Teno. BriTankuparomias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBaHue.

Jemoncmpayuu

1. 3aBUCHUMOCTb JIaBJIEHUS ra3a OT TEMIEPATYPHI.

2. Ilepenauda naBieHUs )KUAKOCTHIO U Ta30M.

3. Coolmiaromuecs COCyabl.
4
5
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I'mppasinueckuil mpecc.
[IposiBieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.
6. 3aBMCHMMOCTbH BBITAIKUBAIONICH CHUIIBI OT 00bEMa MOTrpYKEHHOW YacTH Teja U
IUIOTHOCTH KUIKOCTH.
7. PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BHITECHEHHOM JKHIKOCTH.
8. VYcnoBue mnaBaHus TeN: IUIABAHWE WJIM TOTPYKEHUE TEN B 3aBUCHMOCTU OT
COOTHOIIEHHS TIJIOTHOCTEU TeJa U KUIKOCTH.
Jlabopamopnwvie pabomul u onvimol
1. WccnenmoBanue 3aBUCHMOCTH Beca Tella B BOJE€ OT 00bEMa MOTPYXKEHHOU B
YKUJIKOCTh YaCTH Tea.
2. OrmpeneneHre BBHITAJIKUBAIOIICH CHIIBI, IEWCTBYIONIEH HA TEJIO, MOTPYKEHHOE B



KHUJIKOCTb.

3. IlpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOIICH CHWIIbI, JIEUCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT Macchl Teja.

4. OnbITel,  JEMOHCTPUPYIOLUIME  3aBUCUMOCTh  BBITAJIKMBAIOIICH  CHIIBI,
NEHUCTBYIOIIEH Ha TEJIO B KUJKOCTH, OT 00bEMa MOTPYKEHHON B KUIKOCTh YaCTH TeJla U
OT IUJIOTHOCTHU KUJKOCTH.

5. KoHctpynpoBanue apeoMerpa WM KOHCTPYUPOBAHUE JIOAKU U ONpeieTieHUue e
IPYy30II0ABEMHOCTH.

Pa3pnen 5. PaGora u MOIIHOCTB. DHeprus

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MeXxaHU3MBI: pblyar, OJIOK, HAKJIOHHAs TI0CKOCTh. [IpaBuio paBHOBecHs
peuara. [IpuMeHeHwe mnpaBwiia paBHOBECHS phluara K OJIOKY. «30JI0TOE TPABHIIO»
Mexanuku. KITJ[ mpoctsix Mmexanu3MoB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. Kunetnueckas u noteHuuanbHas sHeprus. [IpeBpanienue
OJIHOTO BHJIa MEXaHUYECKOI S3HEPTUH B APYTrOid. 3aKOH COXPAHEHUS SHEPTUN B MEXAHUKE.

Jemoncmpayuu

1. TIpumepsl NPOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie pabomul u onvimol

1. Omnpenenenue pabOThI CHJIBI TPEHHS TPU PABHOMEPHOM JBHKCHUHU Teja I10
TOPU30HTAIBHOM IMIOBEPXHOCTH.

2. HccnenoBaHue yCIOBHI paBHOBECHS phIyara.

3. Usmepenne KIIJ] HakIOHHOI MIOCKOCTH.

4. W3yueHue 3aKOHA COXPAHEHHS] MEXaHUYECKON SHEPTHUU.

8 kirace

Paszgeua 6. TeruioBbie siBJICHUS

OCHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHHUS BEIIECTBA.
Macca u pazMepbl aTOMOB U MOJIEKYJ. OTIBIThI, TOATBEPKAAIOIIME OCHOBHBIE MOJI0KEHUS
MOJIEKYJISIPHO-KUHETUUYECKON TEOPHUH.

Monenn  TBEpHOro, IJKMJIKOTO W  Ta3000pa3HOTO  COCTOSHUM  BEIIECTBa.
Kpucranmnmueckue u amopdusie tena. OObsiCHEHHE CBOWCTB ra30B, JKUJIKOCTEN U TBEPIBIX
TE€l HAa OCHOBE IIOJOKEHUM MOJIEKYJIIPHO-KUHETUYECKON Teopun. (CMayuBaHWEe U
KaNWJUISIPHBIC SBJICHUS. TEIUIOBOE PACIIMPEHUE U CKATHUE.

Temneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TEIJIOBOTO IBUKEHUS YACTHII.

BuyTtpennsis sHeprus. CrocoObl U3MEHEHUsI BHYTPEHHEN SHEPruu: Terionepeaadya
U coBepluieHHe paboThl. Buael Temsonepenaud: TEIUIONPOBOAHOCTh, KOHBEKIIMS,
U3JTyYCHHUE.

KomnyectBO TerwioTel. YaenbpHasd TEIUIOEMKOCTh BeEIIECTBA. 1eIIoOOMEH U
TEIJIOBOE PaBHOBECHE. Y paBHEHUE TEINIOBOTO OajlaHca.

[InaBneHne W OTBEPACBAHME KPUCTAIUIMYECKMX BEUIECTB. YJENbHAsA TEMIoTa
mnaBieHus. IlapooGpaszoBanue u konaeHcarusa. Mcnapenune (MC). Kumenue. Y nenpHas
TEMJIOTa Mapoo0pa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATYphl KHUIEHUS OT aTMOC(EpHOTO
naBiieHus. BiaxxHOCTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUsl.

[TpuHIUIIBL paboTHhI TETI0BbIX JIBUTATEIICH. KIIJ TENJI0BOI0
nBuraresns. TeroBble ABUraTeNu 1 3aluTa okpyxarouiei cpeast (MC).



3aKOH COXpaHEHUs U MPEBPALLEHUs SHEPTUHU B TEIIOBBIX Ipoueccax (MC).

Jemoncmpayuu

1. HaGmronenre OpOyHOBCKOTO JIBUKEHUS.

2. Hab6monenue quddysumn.

3. HabGnrogenue siBjeHU cMauMBaHUs U KaMWJUISIPHBIX SIBJICHUH.

4. HaOGmtoneHue TerioBOro paciMpeHus Tedl.

5. HM3meHenue JnaBiieHUs Tra3a MpU HU3MEHEHUU O00bEMAa W HArpeBaHUU WIH
OXJIQXKICHUH.

6. IlpaBuna m3aMepeHus TEMIIEPATypPHI.

7. Bunpl Temonepenayu.

8. OxuaxxaeHue mpu COBEPIIICHUN paOOTHI.

9. HarpeBanue npu COBEpIICHUH paOOTHl BHEITHUMHU CHUJIAMHU.

10. CpaBHeHHE TEMIOEMKOCTEN Pa3TMYHBIX BEIIECTB.

11. HabmroieHue KUmneHusl.

12. HabmroieHne MoCcTOSIHCTBA TEMIIEPATYPHI IIPH TIABJICHUU.

13. Moenu TenIOBBIX ABUTaTENIEH.

Jlabopamopnwvie pabomul u onvimol

1. OmnbITbl O 0OHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHHUS.

2. OMBbITHI MO BRIPANTUBAHUIO KPUCTAILIOB TIOBAPEHHOW COJIM WJTU caxapa.

3. OMnbITHI O HAOIIOJEHUIO TETNIOBOTO PACIIMPEHUS Ta30B, )KUIAKOCTEH U TBEPBIX
Teq.

4. OmnpenaeneHue AaBJICHUS BO3yXa B OAJJIOHE HIIPUIIA.

5. OmnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh JIaBJICHUS BO3AyXa OT €ro 00bEmMa u
HarpeBaHus WM OXJIaXKICHUS.

6. IlpoBepka THMOTE3bl JUHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA >KUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. Habmromenme w3MEHEHUsS BHYTPEHHEH DHEPruuM Tejia B PE3ysbTare
TEeTIonepeayr U padoThl BHEITHUX CHUJL.

8. MHccrnenoBaHue siBJICHUS TEIIOOOMEHA IPU CMEIIMBAHUM XOJOJHOM M TOpSYCH
BOJIBI.

9. Ormpenenenre KOJIMYECTBA TEIUIOTHI, TTOJIYYEHHOTO BOJOW MPH TEMIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIMJIUHIPOM.

10. OnpeneneHue yaeabHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoliecca UCIapeHus.

12. Onpenenenre OTHOCUTEILHON BJIAXKHOCTH BO3yXa.

13. Onpenenenue yaeabHOM TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DaekTpruyeckue 1 MATHUTHBIE SIBJICHUSI

OnekTpuzanus Teia. JlBa poja  dIeKTpUYECKUX 3apsaoB. BzauMmopeicTBue
3apspKEHHBIX Tenl. 3akoH KysoHa (3aBUCHMOCTh CHJIbI B3aMMOJCHCTBUS 3apsOKCHHBIX Tl
OT BEJIMYMHBI 3aPSAJ0B U PACCTOSHUS MEXKIY TEJIAMH).

Onektpuueckoe mnone. Hanpsoxk€éHHocTh  snekTpuyeckoro mons.  [IpuHnun
CYyHEPHO3ULINH JIEKTPUUECKUX TT0JIeH (Ha KaY€CTBEHHOM YPOBHE).

Hocutenu »nekTpuuecKux 3apsiioB. OJEMEHTApHBIA SJIEKTPUYECKUM  3apsl.
Crpoenue aroma. IIpOBOJHUKM W JUANEKTPUKHU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTrO
3apsiaa.



DNeKTpUYEeCKUid TOK. Y CIIOBUS CYLIECTBOBAHUS JIEKTPUUYECKOro ToKa. McTouHuku
NOCTOSIHHOTO ~ TOKa. JIeMCTBUS  2JIEKTpUYECKOro TOKa (TEIUIOBOE, XHMMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B KUIKOCTSAX U raszax.

OnekTtpuueckas 1enb. Cuna Toka. DIeKTpuueckoe HanpspkeHue. CONpOoTUBIICHHE
IPOBOJHUKA. YJEIbHOE CONPOTUBICHUE BellecTBA. 3akoH Owma [ yyacTKa LEemnu.
[TocnenoBarenbHOE U MapauIeIbHOE COETUHEHUE TPOBOTHUKOB.

PaboTa 1 MOIIIHOCTH JIeKTpUUECKOro Toka. 3akoH [xoyns—JIeHa. DnexkTpuueckue
e ¥ TOTPEOUTENH ICKTPUIECKON 3HEeprun B ObITy. KopoTkoe 3aMbIkaHue.

[ToctostHHBIE MarHuThl. B3auMOJENCTBHE MOCTOSIHHBIX MAarHUTOB. MarHutHoe
nosie. MarautHoe mosie 3eMiIM M €ro 3HadyeHue Jyuis Ku3Hu Ha 3emse. OmbeIT Dpcrena.
MaruutHoe MoJie 3IEKTpUYecKoro Toka. [IpumeHeHHe 53JIEKTPOMArHUTOB B TEXHUKE.
JlelicTBME MAarHUTHOTO TOJSl HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATENIb MOCTOSHHOTO
Toka. VMlcrosib30BaHKe 3JIEKTPOIBUTATENCH B TEXHUYECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.

Onbitel Dapanes. SBneHue saeKTpoMarHUTHOW WHAYKUUHU. IIpaBuno JleHma.
Onexrporenepatop. CrocoObl MOMYyUYEHHUS IJIEKTPUUECKOW dHEPTUU. DIECKTPOCTAHIIMKN Ha
BO300HOBJISIEMBIX UICTOYHUKAX SHEPTHUH.

Jemoncmpayuu
DneKTpu3anus Tel.

JIBa pona 3JIEKTPUYECKUX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.
DIIeKTpOCTaTUYECKAsI MHAYKIIUS.

3aKOH COXpaHEHUS IIEKTPUUECKUX 3aPSI0B.
[IpoBOAHUKH U TUDJICKTPUKH.

MopenupoBaHue CUIOBBIX JIUHUM 3JIEKTPUUECKOTO MOJIS.
M cTouHMKM TOCTOSIHHOTO TOKA.

JlericTBUS DEKTPUYECKOTO TOKA.

0. DneKTprYecKuil TOK B )KUIKOCTH.

1. "a3oBBIi pa3psi.

2. 3smepeHue cuiibl TOKa aMIepMeTPOM.

13. VzMepenue aIeKTpUIeCKOro Hanps>KeHUS BOTBTMETPOM.

14. Peoctat 1 Mara3uH CONPOTHUBIICHUHN.

15. B3aumoielicTBUE MOCTOSHHBIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH PA3CICHUs TOJI0COB MarHUTa.

17. MopaenupoBaHuE MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB.

18. OnbIT Dpcrena.

19. MarauTtHoe 1noJie Toka. JJIEeKTPOMAarHur.

20. JleiicTBME MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

21. DnekTpoABUTaTElb MOCTOSIHHOTO TOKA.

22. ViccnenoBaHue SIBJICHUS DJIEKTPOMArHUTHON WHITYKIIUH.

23. Onbrtel Dapanes.

24. 3aBUCUMOCTh ~ HANpPABJIICHHWS] HMHIYKIIMOHHOTO TOKa OT YCJIOBHH  €ro
BO3HUKHOBEHHUSI.

25. DIEeKTPOTeHEePaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol

1. OnbiTbl 1O  HAOMIOAEHWIO  DJIEKTPHU3AIMKM  TEJl HHAYKIHEH W 1pu

PRBPBOoOo~NOORWNE
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CONPUKOCHOBEHUH.

2. HccnepoBanuwe  JIEWCTBHSL  DIEKTPUYECKOTO TOJIE Ha  MPOBOJHUKH U
TUBJIEKTPUKHU.

3. COopka u mpoBepka padOThI AIEKTPUUECKON MK MTOCTOSTHHOTO TOKA.

4. W3mepeHue v peryaupoBaHUe CUIIbI TOKA.

5. H3mepenue u peryampoBaHUe HAMPSIKEHUS.

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, HWJIYIIETO 4Yepe3 pe3UcTop, OT
CONIPOTHUBJICHUS PE3UCTOPA U HAMPSKEHUSI HA PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIONIUE 3aBUCUMOCTb 3JJIEKTPUUYECKOTO COMPOTUBIICHHUS
MPOBOAHUKA OT €r0 JJIMHBI, TUIOIIA/IX MONEPEYHOTO CEUEHUS U MaTepuaa.

8. IlpoBepka mTpaBWIa CIOXKECHHS HANPSOKCHWA TPU  MOCIEI0BATEIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia s CHJIBI TOKAa TPU TMAPAJUICTIBHOM COCAHMHCHUH
PE3UCTOPOB.

10. Onpenenenre pabOTHI AICKTPUUECKOTO TOKA, UIYIIETO YePe3 PE3UCTOP.

11. OnpeneneHue MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIICIIEMON HA PE3UCTOPE.

12. ViccnenoBanrue 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO dYepe3 JIaMIOYKy, OT
HaIPsDKEHUS Ha HEH.

13. Onpenenenue KII/] narpesarens.

14. ViccnenoBanre MarHUTHOTO B3aUMOICHCTBUS TIOCTOSTHHBIX MAarHUTOB.

15. V3yueHre MarHMTHOTO MOJI MOCTOSHHBIX MAarHUTOB MPU UX OOBEAMHEHUU U
pa3iciICHUN.

16. MccnenoBanue neiCTBUS SICKTPUICCKOTO TOKA HA MAarHATHYIO CTPENIKY.

17. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJEHCTBUSI KaTYIIKU C
TOKOM U MarHuTa OT CUJIbI TOKA U HAIIPaBJICHUS TOKA B KaTYIIIKE.

18. M3ydenue neicTBUS MAarHUTHOTO TTOJISI HA MPOBOJIHKK C TOKOM.

19. KonctpyupoBaHue u u3yuyeHue paboThl dJIEKTPOIBUTATEIIS.

20. Usmepenne KIIJI anekTpoaBUTaTEIbHON YCTAHOBKH.

21. OnbITBI  TO  WCCIEOBAHUIO  SIBIIGHUSA  DJICKTPOMATHUTHOW  MHAYKIIMH:
UCCIIEOBAaHUE N3MEHEHUI 3HAUEHUS U HAIIPABIICHHUS! MHIYKIIMOHHOTO TOKA.

9 kiacce

Paznen 8. Mexanuveckue siBJIeHUA

MexaHndyeckoe  JIBHIKCHHE. MarepuanbHass ~ TOYKA. Cucrema  oTcuéra.
OTHOCUTENIBHOCTh MEXAHUYECKOTO JBM)KECHUSI. PaBHOMEpHOE MPSMOJMHENHOE BIKCHUE.
HepaBHomepHoe nipsiMoiinHeHOe ABkeHUe. CpeHssi | MTHOBEHHAsi CKOPOCTh TeJa MpU
HEPAaBHOMEPHOM JIB)KCHUU.

VYckopenue. PaBHOyckopeHHOE mpsMoiuHeiHoe aBmxeHue. CBoOOIHOE MajJeHue.
Omnbitel ['anumnes.

PaBHOMepHOE JBMXKEHHE TIO OKpyx)HOCTH. Ilepmon u wyactora oOpamieHus.
JIuHeHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE.

IlepBbii 3akoH Hprorona. Bropoii 3akoH Herorona. Tperuin 3axkoH HproToHa.
[TpuHIMT Cynepno3ulny CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHUs: CHJIa TPEHHUSI CKOJBXKEHHUS, Cuila
TPEHUS MOKOSI, IPYTHE BUJIbI TPEHHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO MaJICHMUS.
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JBmxxenne miaHeT Bokpyr Connua (MC). IlepBas kocmuueckasi ckopocTb. HeBecomocTh
U TIEPETPY3KHU.

PaBHoBecue wmatTepuanbHON TOYKH. AOCOMIOTHO TBEpPAOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHOM OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Ttena. M3Menenue wummynbca. Mmnynbc cuibl. 3aKOH COXPaHEHHS
umiyibca. PeaktuBnoe asmxenue (MC).

Mexanudeckass pabota ¥ MOUIHOCTb. PaboTa cuil TSKECTH, YIPYrOoCTH, TPEHHS.
CBs13b sHepruu U padoTsl. [loTeHnnanbHas sHeprus Tena, NOJAHITOr0 HaJl MOBEPXHOCTHIO
3emud. [loTeHnnanbHas sHeprus cxkarou npykuHbl. Kunernueckas sHeprus. Teopema o
KHMHETUYECKOU dHEPTUH. 3aKOH COXPaHEHUSI MEXaHUYECKON SHEPTUU.

Hemoncmpayuu

1. HaOmroneHne MEXaHMYECKOTO JABMKEHHUS TeJa OTHOCHTEIBHO pAa3HbIX Tell
OTCYETA.

2. CpaBHeHMe nyTed U TpPAeKTOPUM JBWKEHHS OJHOTO U TOTO XK€ Tena
OTHOCHUTEJIBHO PA3HbIX TEJl OTCUETA.

3. H3MepeHue CKOPOCTH U YCKOPEHHUS MPSIMOJIMHENHOTO ABUKECHHUS.

4. WccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBUKECHMUS.

5. HaOmronenue qBrxeHHs Teja M0 OKPY>KHOCTH.

6. HaOmioneHne MexaHWYECKUX SBJICHHUM, MPOUCXOIAUIMX B CHUCTEME OTCYETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUJKEHUU OTHOCHUTEIBHO KaOMHeTa
(u3uKu.

7. 3aBUCHUMOCTbH YCKOPEHHUS TeJla OT MACChl TeJla U ACHCTBYIOIIEH Ha HETO CHUJIBI.

8. HaOmronenue paBeHCTBa CHJI TIPU B3aMMOJCHCTBUH TE.

9. V3MmeHneHue Beca Teja MPU YCKOPEHHOM JIBIKEHUH.

10. ITepenaua ummysbca MPU B3aUMOACHCTBUU TEJI.

11. IlpeoOpazoBaHusi SHEPTUU MTPU B3AUMOJECHCTBUU TET.

12. CoxpaHeHre UMITyJibca MPY HEYPYTOM B3aUMOJICHCTBUU.

13. CoxpaneHure uMITyJibca Mpy aOCOTIOTHO YIPYTOM B3aUMOJICHCTBHH.

14. HaGroieHre peakTUBHOTO JABUKEHUS.

15. CoxpaneHre MEXaHUYE€CKOM SHEPTUH MPU CBOOOTHOM TaICHHH.

16. CoxpaHeHne MEXaHWYECKOW SHEpruu MNpHu JABIKEHUU Tela MOoJ JACHCTBHEM
IPY>KHUHBI.

Jlabopamopnwie pabomul u onvimol

1. KoHcTpyupoBaHue TpakTa i pa3roHa W JaJbHEHIIEro paBHOMEPHOTO
JBYKEHUS IAPUKA WIH TEJIEKKH.

2. Ormpenenenue cpeHed CKOPOCTH CKOJBXKEHHUS OpycKa WM JBUXKEHUS IIapuKa
110 HAKJIOHHOM IIJIOCKOCTH.

3. OmpeneneHue YCKOPEHHs] Tejda TMPU PABHOYCKOPEHHOM JBHXKEHUHU TIO
HAaKJIOHHOM IJIOCKOCTH.

4. HccnegoBaHWE 3aBUCUMOCTHM NyTH OT BPEMEHM IPH PaBHOYCKOPEHHOM
JIBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

5. IlpoBepka rumoTe3bl: €Ciau MPU PaBHOYCKOPEHHOM JBMKEHMM 0€3 HadyalbHOU
CKOPOCTH ITyTH OTHOCSITCS KaK psiJl HEUETHBIX YUCEN, TO COOTBETCTBYIOLIUE MPOMEXYTKH
BPEMEHU OJINHA-KOBBI.

6. HccrnenoBaHue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBKEHUSI OT CHJIBI HOPMaJIbHOTO

12



JABJICHUS.

7. Omnpenenenue Kod(pPuieHTa TPeHUs CKOJIbKEHUS.

8. Ompenenenue KECTKOCTU MPYKUHBI.

9. Ormpenenenue padbOTHl CUJIBI TPEHUS MPU PABHOMEPHOM JBMXKEHUU Teja IO
TOPU30HTAJILHOM MTOBEPXHOCTH.

10. Onpenenenue paboThl CUIIbI YIPYTOCTH MIPHU MOABEME I'Py3a C UCIOIH30BaHUEM
HEMOJIBMYKHOTO U MOJABUKHOTO OJIOKOB.

11. V3yueHune 3aKOHA COXPaHEHUS SHEPTUU.

Pa3nen 9. Mexannuyeckue KoJieOaHUS U BOJIHbI

KonebarenbHoe paBmwxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHUMN: MEpHO],
4acToTa, aMILINTyAa. MaTreMaTH4eCKuii U IPYKUHHBIN MasTHUKH. [IpeBpanienue sneprun
pH KoJeOaTeIbHOM JBUKCHUH.

3atyxaronue kojaebanus. BeiHy)/1eHHbIE KoJieOaHus. Pe3oHaHC.

Mexannueckue BoJHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosibHBIE WM
nornepeyHble BOJHBL. JIMHA BOJIHBI M CKOPOCTBH €€ pacrpocTpaHeHus. MexaHudeckue
BOJIHBI B TBEPAOM Tele, ceiicmuueckue BoHbl (MC).

3Byk. ['poMkocTe 3Byka u BbicoTa ToHa. Otpaxenue 3Byka. WHppazByk wu
YIbTPa3BYK.

Jemoncmpayuu
Habmroienue xonebanuii Ten noja JeHCTBUEM CUJIBI TSKECTH U CUJIbI YIIPYTOCTH.
HabGnronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BRIHYXAEHHBIX KOJIEOaHU U PE30HAHCA.
PacnipocTpaneHne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHUIN PE30OHAHC.

JIaﬁopamopubze pabomul u onvimoul

1. OmnpeneneHue yacTOThl U NEpHOA KOJEOAHUNH MAaTEMAaTHUECKOTO MasiTHUKA.

2. OmpeneneHne 4acTOTHI U MEpUOa KOoJIeOaHUH MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH Nepro/a KoJieOaHU MOJBEUICHHOIO K HUTHU Tpy3a
OT JIJIMHBI HUTH.

4. WccnenoBaHue 3aBHCHMOCTH NepHoAa KoyeOaHUM MPYXKUHHOTO MasiTHUKA OT
Macchl rpysa.

5. IlpoBepka HE3aBUCHMOCTH Mepuojia KojaeOaHui rpys3a, MOJBEUIEHHOIO K HUTH,
OT Macchl Ipy3a.

6. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh MEPHOJa KOJIEOAHHM MpYKMHHOTO
MasiTHUKa OT MacChl rpy3a 1 KECTKOCTH MPYKUHBI.

7. W3mepeHue ycCKOpeHUs: CBOOOIHOTO NaJACHHUS.

N N

Pa3znen 10. DJIEeKTPOMATHUTHOE 1noJjie | JIEKTPOMATHUTHBIE
BOJIHBI
DNEeKTPOMarHUTHOE oJe. DJIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa

ANEKTPOMAarHuTHbIX  BONH. IlIkanma  »neKkTpoMarHUTHBIX  BOJH.  Mcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.
DnekTpoMarHuTHast mpupojia ceeta. CkopocTh cBeTa. BoaHOBEIE CBOMCTBA CBETA.
Hemoncmpayuu
1. CBoiicTBa PNEKTPOMATHUTHBIX BOJIH.
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2. BoiHOBBIE CBOIICTBA CBETA.

Jlabopamopnwie pabomul u onvimol

1. I3ydyeHune CBOMCTB AJIEKTPOMATrHUTHBIX BOJH C TOMOIIBIO MOOUIBEHOTO
TenedoHa.

IHoBTOpPHUTEIHLHO-00001IAO I MOTY b

[ToBTOpUTENHEHO-0000AIOMIMKA MOAYIb TpEeAHA3HAYEH JJIsi CUCTEMaTU3alllu U
000011IeHHs] TPEIMETHOTO COJIEP)KaHUSI M OIbITa JAESITENIbHOCTH, MPUOOPETEHHOTO MPU
M3YYeHUH BCEero Kypca (GU3HKH, a Takke i TMoAroToBKU K OCHOBHOMY
rOCyJapCTBEHHOMY dK3aMeHY M0 (U3HUKe IS 00yUYaIOIMIUXCsl, BEIOPABIINX ITOT yUEOHBIH
MPEAMET.

[Ipy wu3ydeHUM MOAHHOTO MOJYJSl PEATU3YIOTCSA M CHUCTEMATU3UPYIOTCS BUJIbI
NEeATEIbHOCTH, HAa OCHOBE KOTOPBIX OO0OECHEYMBAETCA JOCTHIKEHHE MPEIMETHBIX U
METaIpPEeAMETHBIX IUIAHUPYEMBIX PE3YJIbTaTOB OOy4YeHHs, (POpPMHUPYETCS €CTECTBEHHO-
Hay4Hasi [PaMOTHOCTh: OCBOECHHE HAYYHBIX METOJOB UCCIEHOBAHUS SIBIICHUN HPUPOIBI U
TEXHUKHU, OBJIAJICHUE YMEHUSIMH OOBSICHATD (PU3UUYECKUE SIBJICHUS, IPUMEHSISI TOJTyYCHHbBIC
3HaHUsA, pElIaTh 3a/1a41, B TOM YHCIIE KAUECTBEHHbBIEC U SKCIIEPUMEHTAJIbHBIC.

[IpyHIMONATBHO AEATEIbHOCTHBIN XapaKTep TAaHHOTO pa3ielia peaIn3yeTcs 3a CUET
TOTO, YTO YYalIUECs BBIMOJIHAIOT 3aIaHUs], B KOTOPBIX UM MPEIIaracTcs:

HA OCHOBE TOJIYYCHHBIX 3HAHUHN pacClO3HABaTh U HAYYHO OOBSACHATH (PU3NUYECKUE
SABJICHUS B OKPYXAIOIIEH IPUPOJIE U TOBCETHEBHOM )KU3HH;

HCIIOJB30BaTh HAyYHbIE METOJbl HCCIECIOBAHUS (PU3MUYECKUX SIBJICHUM, B TOM
Yyyucie AJ1sl IPOBEPKU TUIOTE3 U MOTYUYCHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4YHbIE OCHOBBI Ham0OJie€ BAXKHBIX JOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTUM, HampuMep, TPaKTUUYECKOTO WCIOJIb30BaHUS PA3JIMUHBIX HCTOYHUKOB
PHEPruM HAa OCHOBE 3aKOHA IMPEBpAlleHUs] W COXPAHEHUS BCEX HM3BECTHBIX BUJOB
HHEPTUU.

Kaxmas u3 TeM AaHHOTO pas3fena BKIIOYAET 3KCIEPUMEHTAIbHOE HCCIIEIOBAHUE
oOoOmaroniero xapakrepa. Pa3gen 3aBepiuaeTcss NpOBENCHUEM JMATHOCTUYECKOM H
OIICHOYHOU paboThl 32 KypC OCHOBHOM IITKOJIBI.

10 kaace

Paszgea 11. CBeToBbIe sIBJICHUS

JlyueBasg Mognenb cBera. Mcrounuku cBeta. [IpsiMosmHeHOE pacrpocTpaHeHUE
ceera. 3atMmenuss ComHua u Jlynel. Otpaxkenue cBera. Ilnockoe 3epkaiio. 3akoH
OTPAKEHUS CBETA.

[Ipenomnenue cBeta. 3aKOH npenomieHus cBera. [[olHOe BHYTpEHHEE OTPAKEHUE
cBera. Mcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOJIAX.

JIunza. Xon nydeil B nuH3e. OnTuyeckas cucteMa QoTtoarrmapara, MUKPOCKONa U
teneckona (MC). I'na3 kak ontuyeckas cucrema. bin3zopykocTs U JaIbHO30PKOCTb.

Paznoxenue 6enoro ceera B cektp. OnbiTel HetoTOHA. Clio)keHHE CHEKTpalbHBIX
uBeToB. Jucnepcus ceera.

Hemoncmpayuu

1. IlpsiMonuHEWHOE paclpOCTpaHEHUE CBETA.

2. OrtpaxeHue CBeTA.

3. Tlomydyenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.

4. TlpenomneHue cBeTa.
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OnTuyecKkuil CBETOBO/I.

Xon ayuyer B coOUparolie JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tonyyenune n300paxeHuit ¢ TOMOIIBIO JIMH3.

[Tpuniun aeiictBus oToanmnapara, MUKpOCKOIA U TEJIECKOMA.

10 Monens riasa.

11. PaznoxeHue 6eJ10ro cBeTa B CIIEKTP.

12. Tony4enue 6enoro cBeTa MpH CI0KEHUU CBETA PAa3HBIX LIBETOB.

Jlabopamopnvie pabomul u onvimoul

1. HccnenoBaHre 3aBUCUMOCTH YIJIa OTPAKEHHSI CBETOBOTO JIyda OT YIJIA MaJICHHUS.

2. H3yuyeHue XxapaKTepUCTHUK M300paXEHUS MIPEAMETa B TUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH YIJia TPEJIOMIICHHS CBETOBOTO Jy4da OT yria
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlonyyeHue n300pa’keHUN C TOMOIIBIO COOUPAIOIICH JINH3BI.

5. Ompenenenue ¢GOKYCHOTO PACCTOSIHUSI U ONTHUYECKOW CHJIBI COOMpArOIIeH
JIVH3BI.

6. OMBITHI IO Pa3IOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnpITl TO BOCHPHUATHIO IIBETa MPEAMETOB MpU UX HAOIIOICHUU Yepes
I[BETOBbIC (DUIIBTPHI.

Pa3gen 12. KBanTOBbBIE SIBJICHUSA

OneiTel Pe3epdopna u mianerapHas Mozenb aromMa. Mogens artoma bopa.
Hcenyckanue u nornomenne cBera atroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, OeTa- U ramma-uzinyuyeHus. CTpoeHre aTOMHOTO sjipa.
Hyknonnas moaens atromHoro simpa. M3otonsl. PaguoaktuBHbie nipeBpainieHus. [lepuon
noJtypacnajaa aTOMHBIX JEp.

SnepHbie peakiuy. 3aKOHbI COXpaHEHUsI 3apsJ0BOTO U MACCOBOTO YMCel. DHEpPrus
CBSI3U aTOMHBIX sifep. CBsA3p Macchl W dHEpruu. Peaknuu cuHTE3a W JIeJICHUS SIEp.
Uctounuku sneprun Connna u 38é31 (MC).

SnepHas sHepreruka. JledcTBUSA paAMOaKTUBHBIX U3JIYYEHUN HA )KUBBIE OPraHU3MBI

WO~ O

MCOC).
Jemoncmpayuu
CrexTpbl U3Ty4YEeHUS U MOTJIOMIEHUS.
CrexkTpsl pa3IM4HbIX Ta30B.
CnekTp Bogopoa.
HaGmronenue tpexoB B kamepe Buibcona.
PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.
Perucrpanus nzmydeHust IpUpOIHBIX MUHEPAJIOB U MTPOJTYKTOB.
JIa60pamopubze pabomel u onvimoul
1. HaGmroeHue CIUIOMIHBIX U JIMTHEHYAThIX CIIEKTPOB U3TyUCHUS.
2. HccnenoBaHue TPEKOB: U3MEPEHUE YHEPTUN YACTHUIIBI IO TOPMO3HOMY TTYTH (TI0
doTorpadusm).
3. HW3mepenwne paanoakTUBHOTO (OHA.
IToBTOPUTEIBHO-0000IAOIIMIT MOYIb
[ToBTOpUTENHEHO-0000MAIOMNKA MOAYAh TPEAHA3HAYEH JJIsi CHUCTEMATH3allu |
00001IIeHNs] PEIMETHOTO COJIEP)KAHUS M OIbITa JACSITEIBHOCTH, MPUOOPETEHHOTO TPHU

R
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M3YYeHUH BCero Kypca (Gu3HKH, a Takke i MoAroroBKU K OCHOBHOMY
roCy/1apCTBEHHOMY 3K3aMeHY 0 (pu3uke A 00ydaroluxcsl, BBIOPAaBIIMX 3TOT yUEOHBIN
IpeIMeT.

[Ipy wW3y4yeHUM JAHHOTO MOZYJS pEaTU3yIOTCd U CHCTEMAaTU3UPYIOTCS BHIIBI
JESTEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS JOCTHXKEHHE NPEIMETHBIX MU
METANpPEAMETHBIX IJIAHUPYEMBIX PE3yJNbTaTOB OOyueHUs, (OPMUPYETCS E€CTECTBEHHO-
Hay4dHas TPaMOTHOCTb: OCBOEHUE HAyYHBIX METOJOB MCCIIEIOBAHUS SIBJICHUN NPUPOABI U
TEXHHUKH, OBJIQJICHUE YMEHUSIMHU OOBSICHITD (PU3UUECKHE SIBICHUSA, TPUMEHSISI TOTYICHHbBIE
3HaHUs, pelaTh 33141, B TOM YHCJIE KAUECTBEHHBIE U KCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBHO ESITEIRHOCTHBIN XapaKTeEP JAaHHOTO pa3/ielia peaanu3yercs 3a CUET
TOT'0, YTO YYaIllMeCs BBINOJIHAIOT 3a4aHus, B KOTOPBIX UM IIPEAJIAraeTcs:

Ha OCHOBE IOJIYYCHHBIX 3HAHHUU PACIIO3HABATH U HAYYHO OOBICHATH (PU3UUECKHUE
SABJICHUS B OKPYKAIOIIEN IPUPOJIE U ITIOBCETHEBHOM KU3HHU;

UCIIOJIb30BaTh HayYHbIE€ METO/Ibl UCCIEAOBAHMS (PU3NUYECKUX SBJICHUM, B TOM YHCIIE
IUIsL IPOBEPKHU TUITOTE3 U MOJyYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAay4YHbIE OCHOBBI HamOOJee BaXKHBIX JOCTUKEHUM COBPEMEHHBIX
TEXHOJIOTMH, HAIPUMEpP, MPAKTUYECKOTO HCIIOIb30BAaHUS PA3JIMYHBIX HCTOYHUKOB
DHEPIUU Ha OCHOBE 3aKOHA IIPEBPALLEHNS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB JHEPIUU.

Kaxmasgs U3 TeM MaHHOIO paszelia BKIIOYAET HKCIIEPUMEHTAJIbHOE HCCIEAOBAHUE
oOoOmaroniero xapakrepa. Pazgen 3aBepiiaeTcss HPOBENCHUEM JMATHOCTUYECKOM H
OLICHOYHOU paboThI 32 KypC OCHOBHOM IIKOJIBI.

Ilnanupyemble pe3yJbTaThl OCBOCHUS Y4eOHOIo npeamera «Pusznka
HA YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

N3yuenue yueOHoro mnpeamera «@Pu3nMKay Ha YpPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHMsl  JIOJDKHO  OOecrneuumBaTh  JOCTHKEHHE  CICAYIOUUX  JIMYHOCTHBIX,
METanpeaMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIN4HOCTHBIE pPe3yJIbTATHI
Ilampuomuueckoe é6ocnumanue:
IIPOSIBJICHUE HHTEpECa K HCTOPUUM U COBPEMEHHOMY COCTOSHUIO POCCUMCKOU
bu3nYecKoil HayKH;
LIEHHOCTHOE OTHOILIEHHUE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB.
I'pasicoanckoe u 0yxoeno-upascmeennoe 60Cnumanue:
TOTOBHOCTh K AKTUBHOMY YYaCTHIO B OOCYXIEHUHU OOIIECTBEHHO-3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUN (PU3UKHY;
OCO3HAaHHE BaKHOCTU MOPAIBHO-3THUYECKUX IPUHIMUIIOB B IESITENBHOCTH YUYEHOTO.
Icmemuueckoe eocnumanue:
BOCIIPUATHE DJCTETUYECKUX KauyecTB (PU3NYECKOM HAyKu: €€ TapMOHHYHOTO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH.
Ilennocmu nayunozo nosnanus:
OCO3HaHUE LEHHOCTU (PU3NUECKON HAayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUSA
MHpPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BAXKHEUILIEW COCTABIIAIOIIEH KYJIbTYPHI;
pa3BUTHE Hay4dHOW JI0OO03HATEIbHOCTH, HWHTEpeca K HCCIEI0BATEeIbCKON
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NEATEIbHOCTH.
Dopmuposanue Kyapbmypot 300p06bs U IMOUUOHATILHO20 0J1A20N0IYHUA .

OCO3HaHWE IIEHHOCTH  0e30MacHoro o0pa3a KU3HU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTH MPaBUJI OE€30MIACHOTO MOBEJCHUS Ha TPAHCIIOPTE, Ha
JIOpOTax, C JIEKTPUUYECKUM U TEIJIOBBIM 00OPYIOBAHUEM B IOMAITHUX YCIOBUSIX;

c(hOpMHUPOBAHHOCTh HaBbIKa pedekcuH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U
TaKOro K€ MpaBa y Jpyroro 4eioBeka.

Tpyooeoe eocnumanue:

AKTUBHOE yYaCTHE B PEIICHUM MPAKTHYECKUX 3aJad (B paMKax CEMbH, LIKOJbI,
ropoja, Kpasi) TEXHOJOTMYECKOW M COLUMAIbHOW HANmpaBICHHOCTH, TPEOYIOIINX, B TOM
yucie U PU3nIeCKux 3HaHUM;

MHTEPEC K MPAKTHIECKOMY M3yUEHUIO TPo(dheccuil, CBI3aHHBIX C (PU3UKOH.

IKonozuueckoe socnumanue:

OpHUEHTALMsl Ha MPUMEHEHHE (PU3NYECKUX 3HAHUM JUIs pelieHus 3a7a4d B 00JIacTH
OKpYKaroLIE Cpelibl, INIAHUPOBAHMS IIOCTYIIKOB U OLIEHKU UX BO3MOXKHBIX IIOCIIEACTBUI
JUISL OKPY’KAFOIIEW CPEIbl;

OCO3HaHUE TIJ00AJIBHOIO XapakTepa 5SKOJOTMYECKHX NpodjieM U myTell ux
penieHusl.

Aoanmayua oOyuarwwiecoca K UIMEHAIOWUMCA YCI06UAM COUUAIbHOU U
npupooHoil cpeowl.

MOTPEOHOCTh BO B3aMMOJICWCTBUM IPHU BBINOTHEHUN HUCCIEAOBAHUI U MPOEKTOB
(U3MYECKOI HANPABIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JIPYTHUX;

MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AESITENbHOCTD;

MOTPEOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUN, B TOM 4wuciie (HOPMYIUPOBATH
UJIEH, MOHATHS, TUNIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHHE Je(UIIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEW B 00JacTH
busuKy;

IUTAaHWPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHNUHU HOBBIX (PU3MUECKUX 3HAHUM;

CTpEMJICHHE aHaJU3UPOBATh W BBISBISITH B3aUMOCBSI3M IPUPOJIBI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCTOIb30BaHUEM (PU3NUECKUX 3HAHUN;

OLICHKA CBOUX JACHCTBUM C yYETOM BIIMSHHS HA OKPYXKAIOIIYIO CPENY, BO3MOKHBIX
r7100aJbHBIX MOCIEICTBUH.

MeTanpeaMeTHble pe3yJbTaThI
YHuBepcaJbHbIe 03HABATEIbHbIE e CTBUS
ba3zoevie nocuueckue oeiicmeun:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK OOBEKTOB (SIBJIICHUN);

yCTaHABJIMBATh CYIIECTBEHHBIA TPU3HAK KiacCU(UKAIMKA, OCHOBAHUSA IS
0000IIIeHNS U CpaBHEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH M TPOTUBOPEYHMS B pPacCMaTpUBAEMbIX (akTax,
JAHHBIX U HAOJIOACHUSX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHUSIM;

BBISIBIIATH MPUYUHHO-CIICJICTBEHHBIE CBS3U TP U3YUYCHUH (PU3UUECKUX SBICHUMN U
MPOIIECCOB; JI€JIaTh BBIBOJBI C HCHOJIb30BAHUEM JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS35X (PU3MUECKUX BEJINYHUH;

CaMOCTOSITENIbHO BBIOMpPATh CHOCO0 pemieHus y4deOHOW (U3MYecKo 3ajauu
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(cpaBHEHHE HECKOIBKUX BAPUAHTOB PEIICHUS, BHIOOP HAanOoJIee MOAXOASAIIETO C YI4ETOM
CaMOCTOATENLHO BBIJICJIEHHBIX KPUTEPHUEB).
bazoevie uccnedosamenvckue oeiicmeus.

UCIIOJIb30BaTh BOTIPOCHI KaK UCCJIEI0BATENbCKUIA MHCTPYMEHT
MO3HAHUS,

IPOBOJUTH IO CAMOCTOSITEIBHO COCTaBJICHHOMY IUJIaHY OIBIT, HECIOXKHBIM
bu3HYeCcKuil HKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NYECKOTO SBIICHUS;

OIICHWBATh HAa MPUMEHHMOCTHh M JOCTOBEPHOCTh MH(POPMAIHIO, MOJIYYCHHYIO B
X0J1€ UCCJICIOBAHUS WU AKCIIEPUMEHTA;

CaMOCTOSTENbHO (hopMyTupoBaTh OOOOIICHUS W BBIBOJIBI IO PE3yJIbTaTaMm
MPOBENEHHOTO HAOIIOCHUS, OIBITA, HCCIICIOBAHUS;

MIPOTHO3MPOBATh BO3MOKHOE JalbHEHIIee pa3BUTHE (PU3NYECKHUX IMPOIECCOB, a
TaKXe BBIJBUTATH MPEIOI0KEHHS 00 UX Pa3BUTHHU B HOBBIX YCIIOBHUSX U KOHTEKCTaX.

Paboma c ungpopmauueit:.

NPUMEHSTh PAa3JIMYHbIE METO/IbI, THCTPYMEHTBHI U 3alPOCHI MPU MOUCKE U 0TOOpE
uH(OpPMAIUU WIH JJAHHBIX ¢ Y4ETOM IIPEIJIOKEHHON yueOHOM Pu3nyeckon 3a1auu;

aHAJIM3UpOBaTh, CHUCTEMATU3HPOBATb M  HWHTEPIPETUPOBATH HH(MOpMAaIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOSITENIbHO BHIOMPATh ONTUMAIBbHYIO (OpMY MIpEeACTaBICHHS NHGOPMAIIH U
WUIIOCTPUPOBATh PEIIAEMbIE 3aJaYd HECJIOKHBIMH CXEMaMH, JharpaMMamu, HHOU
rpauKoil 1 ©X KOMOMHAIIUSIMHU.

YHuBepcajJibHble KOMMYHUKATHBHbBIE 1eliCTBUS
Obwenue:

B X0J€ 00CYXJIEeHHsI y4eOHOro Marepuania, pe3yiabTaToB JabOpaTOPHBIX padOT U
MIPOEKTOB 3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYk Ia€MOM TEMbl U BBICKA3bIBATh WJICH,
HalleJICHHBIC HA pellIeHre 3a7a4u U MoJJIepKaHue 0IaroKenaTeIbHOCTH OOIICHUS;

CONIOCTABJISATh CBOM CYXKICHHUSI C CYXICHUAMHU APYTUX YYaCTHUKOB JIHAJIOTra,
OOHapy>KUBaTh Pa3IMUME U CXOJCTBO MO3UITUH;

BbIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

nyOJUYHO TMPEACTABIATh PE3YJbTAaThl BBIMOJHEHHOTO (PU3WYECKOTO ONbITA
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

Cosemecmuasn oeamenbHocmb (COMpyoOHUUeCmeo):

NOHUMATh W HCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYAIbHOU
paboThI pU PEIIEHUH KOHKPETHOU (pU3ndYecKo mpoOieMbl;

MIPUHUMATh LEJIM COBMECTHOU NEATEIBbHOCTH, OPraHU30BbIBATh JEHUCTBUS MO €€
JIOCTUKEHHUIO: pacIpeiesiTh Pou, 00CYXKIaTh MPOILIECChl U PE3yIbTaThl COBMECTHOM
paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JTFOJIEH;

BBITIOJTHSITH CBOIO YacTh Pa0OTHI, IOCTUTAsl Ka4€CTBEHHOTO pe3yJibTaTa 10 CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JACHUCTBUS C APYTUMU YJI€HAMU KOMaH/IbI;

OIICHMBATh Ka4eCTBO CBOEr0 BKJIaJa B OONMH MPOAYKT IO KPUTEPHUSIM,
CaMOCTOATENEHO C(HOPMYITHPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUSI.

YHuBepcaJbHbIe peryasiTuBHbIC AeCTBUS
Camoopzanuzayusn:

BBISIBIIATh MPOOJIEMBI B JKU3HEHHBIX W YYEOHBIX CHUTYallUsIX, TPEOYIOIMUX IS

pereHns GU3NIecKuX 3HaAHWM;
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OPHEHTHUPOBATHCS B PA3IMYHBIX MOIX0AaX MPUHATHSA PEleHni (MHANBHIYaTbHOE,
NPUHATHE PEIICHUSI B TPYIINE, IPUHATHE PEIICHUN TPYIIION);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM peIleHUs] (pU3MUecKoi 3aauu WK IUIaHa
UCCIIC/IOBAHMSI C YYE6TOM MMEIOLIMXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH TpeJiaraeéMble BapUaHThl PEIICHUN;

JieNIaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

Camokonmpons (pepnexcus):

JaBaTh aJeKBaTHYIO OICHKY CUTYAI[MH U IPEIarath miaH € H3MECHCHHUS,

OOBSICHATh MPUYMHBI JOCTHOKEHHS (HETOCTHIKEHHUS) PE3yIbTaTOB IEATCILHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHTb KOPPCKTHBBI B JEATEIBHOCTh (B TOM YHCIC B XOJ BBIOJHCHHS
(GHU3NUIECKOr0 MCCIACIOBAHMS MM IPOCKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB,
U3MEHHUBIINXCS CUTYAIMH, YCTAHOBICHHBIX OMIHOOK, BOSHUKIIHX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YJIbTaTa LEIH U YCIOBHUIM.

IMOUUOHAIbHDLIL UHM ENIeKN |

CTaBUTh Cce0s Ha MECTO JIPYroro uejoBeKa B XOJE CIopa WM JUCKYCCHUH Ha

HAYYHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPECHHUS U JIOTUKY JPYTOTO.
Ilpunamue cevs u opyzux:

IpU3HABaTh CBOE MPaBO HA OMIMOKY MpH pelicHHH (U3NYECKHUX 3aja4 WIA B

YTBEP)KJICHHUIX Ha HAYYHBIC TEMbI U TAKOE YK€ MIPABO JIPYToro.

IIpeaMeTHbBIE pe3yabTaThI

7 KRiacc

[IpenmeTHple  pe3ynbTaThl Ha  0a30BOM  YpPOBHE  JOJDKHBI — OTpakaTh
c(hOpPMHPOBAHHOCTH y 00YUAIOIINXCS YMCHHI:

WCIIOJIB30BaTh TOHATHSA: (PU3NYCCKUE W XHMHUYCCKHE SIBICHHS, HaOJIOIeHUE,
HKCIIEPUMEHT, MOJIEJIb, TUIOTE3a; €IWHUIIBI (U3HMUECKUX BEIMYMH; aTOM, MOJIEKYJa,
arperaTHble COCTOSIHHS BeliecTBa (TBEPIOE, KHUAKOE, Ta3000pa3HOE); MEXaHUYECKOe
JIBIOKEHUE  (paBHOMEPHOE,  HEpaBHOMEpPHOE,  NPSIMOJUHEHHOE),  TpaeKTOopHs,
paBHOJEWCTBYIOMIAs Ccuil, JAedopManus (ympyras, IUIACTUYECKasi), HEBECOMOCTb,
COOOIIAIOIINUECS COCY/IBI;

paznuyath saBieHus (Aud@dy3us; TEMJIOBOE JBUKCHUE YACTHUI[ BEIIECTBA;
pPaBHOMEPHOE JABMKEHUE; HEPABHOMEPHOE JIBI)KCHUE;, WHEPIUS; B3aUMOJICUCTBUE TEII;
paBHOBecHe TBEPABIX TEI C 3aKPEIUIEHHON OCBhIO BpalleHUs; Tepenada TaBIICHUS
TBEPIABIMHM TEJIaMH, JKUJIKOCTSIMH W Ta3aMHu; aTMOC(hEpHOE IaBjCHHUE; TUIaBaHUE TEll;
MIPEBpAIICHUs] MEXaHWYECKOW DHEPTHH) TI0 OMHMCAHUI0 MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, ICMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBIICHHCE;

pacro3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3MUYECKHX SBICHUH B OKPY)KArOIIEM
MHpE, B TOM 4YHCIIe (U3UYECKUE SBJICHUS B TPHPOAC: IMPUMEPHI JBIKCHUS C
Pa3IMYHBIMUA CKOPOCTSIMH B JKMBOW M HEXHWBOM NPUPOJEC; NEUCTBUE CUJIbI TPEHUS B
PUPOJIE U TEXHUKE; BIUSIHUE aTMOCHEPHOTO JAaBJICHUS Ha )KMBOUW OPraHU3M; TJIaBaHUE
pBIO; pblYard B TeJE€ YEJIOBEKAa; MPU OTOM TIEPEBOJAUTH MPAKTHUECKYIO 3ajady B
y4eOHYI0, BBIICNIATh CYIIECTBEHHBIE CBOMCTBA/IPU3HAKY (PU3NYECKUX SBIICHUN;

OMKCHIBATh H3YyYEHHBIE CBOWCTBA TeNl W (U3UUECKHE SBJICHUS, HCIOIB3YS
buszndeckue BeNMMUMHBI (Macca, 00bEM, TUIOTHOCThH BEIIECTBA, BPEMs, MyTh, CKOPOCTH,
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CPEIHSAsI CKOPOCTh, CHJIa YIPYIOCTH, CHUJIA TSKECTH, BEC Tella, CUJjla TPEHUs, JaBJICHHE
(TBEpIoro Tena, KUAKOCTH, Tra3a), BBITAJIKUBAIOIIAs CUJIa, MEXaHW4yeckas pabora,
MOIIIHOCTh, IUUIEYO CHJIbI, MOMEHT CHJIbI, KOX(PQUIMEHT TMOJIE3HOTO JEeUCTBUS
MEXaHU3MOB, KMHETHYECKasi M MOTEHLUANbHAS SHEPTUs); MPU OMMCAHUM TMPABUIBHO
TpPakTOBaTh (PU3UUYECKUN CMBICI UCIOJIb3YEMbIX BEIMYMH, UX 0003HAYCHUS U €IUHUIIBI
bu3MYecKuX BEIMYMH, HAXOAUTH (HOPMYJIbI, CBS3BIBAIOIIME JAHHYIO (U3HUECKYIO
BEIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH TIpaduKh H3YyYEHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEINYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJCHHS M TPOIECCHI, HCIONb3YS
npaBuia CIOXKEHUS cui (BAOJb OJHOW MHpsiMoil), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, TMpaBWIO paBHOBECHs phiuara (0J0Ka), «30J0TO€ TPABUIIO» MEXaHUKH,
3aKOH COXpPAaHEHHsS MEXAaHWYECKON SHEpPruHM; IMpud 3TOM J1aBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alMCHIBATH €M0 MATEMATHYECKOE BBIPAXKECHHUE;

OOBSACHATh (PU3UUYECKUE SIBJICHUS, MPOLECCHl U CBOICTBA TEN, B TOM YHUCJIE U
B KOHTEKCTE CUTYalMil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOrMYECKUX I1aroB ¢ Ornopoi Ha 1-2
U3YYEHHBIX CBOMCTBA (PU3NUECKUX SBICHUM, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacu€THbhIC 3a7aud B 1—2 JEHCTBUA, WCIONB3YS 3aKOHBI U (HOPMYIIHI,
CBsI3bIBatONIME (PM3MUECKUE BETMUYMHBI: HA OCHOBE aHAJIKM3a yCIOBUSA 3a/1a4d 3alMChIBATh
KpaTKoe YCJIOBHE, MOACTABIATh (U3UYECKUE BEIUYMHBI B (POPMYINIBI U TPOBOJIUTH
pacy€Tbl, HaXOAUTh CIPABOYHBIE JAaHHbIE, HEOOXOJIMMBIE I PEIICHHs 3a7ady,
OLICHMBATh PEATMCTUYHOCTD MOTYYEHHON (PU3NYECKON BETUUHHBL;

pacno3HaBaTh IPOOIEMBbI, KOTOPbIE MOXXHO PELIUThH MPU MOMOIIM (PU3UYECKUX
METO/IOB; B OIMCAaHWU HCCIEIOBAaHUS BBIICIATh MPOBEPSIEMOE MPEIIOIOKEHUE
(rumoTe3y), pa3nMyaTh M WHTEPHPETHPOBATH MOJYYEHHBIM pe3ynbTar, HaXOAUTh
OLLIMOKH B XOJI€ ONBITA, JENATh BHIBOJIBI 110 €r0 PE3YJIbTATAM;

IIPOBOJUTEH OMbBITHI MO HAOMIOACHUIO (U3HYECKUX SBJICHUM WU (U3HUECKUX
CBOMCTB Ten: (OpMyIMpPOBaTH MpPOBEPSEMbIE MPEANOIOKEHHUS, COOUPATh YCTAaHOBKY
U3 MPEJII0KEHHOTO 000PYA0BaHUS, 3aMTUCHIBATEH X0/ OIbITA U (POPMYJIHUPOBATH BHIBOIBL;

BBITIOJIHATDh TIPSIMbIE M3MEPEHHUS PACCTOSHUS, BPEMEHH, MAacChl Tena, 00béMma,
CWIbl U TEMIEpaTypbl C HCIOJIb30BAHHEM aHAJOTOBBIX M IHUGPOBBIX MPUOOPOB,;
3alMChIBaTh IOKa3aHUA NPUOOPOB C yUyETOM 3alaHHOM aOCONIOTHONW MOTrPEUIHOCTH
U3MEpPECHU;

MIPOBOJIUThH UCCIEAOBAHUE 3aBUCUMOCTU OJHOM (DU3UUECKOM BEIMUUHBI OT JIPYrou
C MCTOJIb30BaHUEM IPSIMBIX U3MEPEHUM (3aBUCUMOCTH MyTH PABHOMEPHO JABUKYILIETOCS
Tejaa OT BPEMEHM JBUIKEHUS TeJa; CUJIbl TPEHMsI CKOJBXKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEJI M HE3aBUCUMOCTH CHJIbI TpPEHUS OT IUIONIAu
CONPUKOCHOBEHHUSI TEN;, CUJbl YINPYrOCTH OT YAJIMHEHUS TPYKUHBI; BBITAJIKHUBAIOIICH
CUJIbI OT OOBEMA TMOrPYKEHHOW 4YacTW Telda M OT IUIOTHOCTH JKUJKOCTH, €€
HE3aBHCHMOCTH OT IUIOTHOCTH TeJjla, OT TJyOWHBI, Ha KOTOPYIO MOTPYXKEHO Teo;
YCIIOBUM TUIaBaHUS TeEJ, YCJIOBHM pPaBHOBECHS phluara M OJIOKOB); y4acTBOBaTh B
IUIAHUPOBAHUM Y4EOHOTO HCCIEJOBaHUS, COOWpaTh YCTAHOBKY W  BBINOJHSTH
U3MEpPeHUs, CleAys MPEeUIOKEHHOMY IJIaHy, (PUKCHpPOBATh PE3yJbTaThl MOJYYCHHON
3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJIE MPEIOKEHHBIX TaOIHI] U TPa(UKOB, I€TaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIIEAOBaHNUS,
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MPOBOANTH KOCBEHHBIE M3MEPEHHS (PU3UUECKUX BEIMYUH (IJIOTHOCTH BELIECTBA
JKUJKOCTH M TBEPIOrO TENa; CUJIa TPEHHUS CKOJBXKEHUSA;, JIaBICHUE BO3yXa;
BBITAJIKUBAIOIIAsl CHJIA, JICHCTBYIOIIAs HAa TOTPYKEHHOE B KUIKOCTh TEJO;
KO3 PUIIMEHT TOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAys MPEIsIOKEHHON
WHCTPYKIUU: TIPU BBITOJHEHUN U3MEPEHHUM cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIISATh 3HAYEHUE NCKOMOU BEJINYNHBI;

coONo/IaTh TMpaBuja TEXHUKHM O€30MacHOCTH Mpu padoTe ¢ J1abopaTopHBIM
000pyIOBaHUEM;

yKa3blBaTh NPUHLUIBI JEUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIAOIIUECS COCYIbI, OapOMETp, pblyar, MOABMKHBINA U
HEIMOBW)XHBIN OJIOK, HAKJIIOHHAS IIJIOCKOCTb;

XapaKTEpHU30BaTh NPHUHIMUIBI JEHCTBHUS H3YYECHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOM Ha HMX oOmucaHus (B TOM 4YHUCIE: NOJIIUIHUKH, YCTPOWCTBO
BOJIOIIPOBOJIA, THUJPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEp, IOPLIHEBOM HAcCOC,
apeoMeTp), MCIOIb3ys 3HAHUS O CBOMCTBAX (PU3MYECKUX SIBICHUNH W HEOOXOAUMBIE
¢uznyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHl / HAXOAUTh HMH(GOPMALMIO O MpPUMEpPax MPaKTUYECKOrO
UCIOJIb30BaHUsl (U3NYECKUX 3HAHUKW B TOBCEJHEBHOW JKM3HU JUIsI OOecreyeHUs
Oe3omacHocTH mpu oOpallleHuu ¢ M[pudopaMH U TEXHUYECKUMH YCTPONCTBaMH,
COXPAaHEHHUS 3JI0pOBbS U COOJIOACHHUS HOPM SKOJOTMYECKOrO IIOBEJCHUS B
OKPYKaIOIIEN CPEJIE;

OCYUIECTBJISATH  OTOOpP  MCTOYHHUKOB MHGpopmanuu B cetu VHTepHer
B COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUU U
NyTEM CPAaBHEHMS PA3JIMYHBIX UCTOYHHKOB BBIAEIATH MHPOPMALIUIO, KOTOpas SIBISETCS
MPOTUBOPEYUBOUN HIIM MOKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh IMPHU BBINOJHEHWH YYE€OHBIX 3aJaHUil HAyYHO-TIOMYJISPHYIO
auTepaTypy (usmdeckoro copaep:kaHus, CIpPaBOYHBIE MaTepHalbl, PECYPChl CETH
WuTepHer; Biazers nOpuéMaMyd  KOHCIEKTHPOBAHMSA  TEKCTa, MpeoOpazoBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpPaTKHE MUCbMEHHbBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
2-3 UCTOYHMKOB HH(pOpMaANMu (PU3NYECKOTO COJEpKaHHS, B TOM YHUCIE MyOJIUYHO
JieN1aTh KpaTKUe COOOIIEHUs O pe3ybTaTax MPOEKTOB WM YUeOHBIX UCCIEIOBAHUIM; TPU
TOM TPaMOTHO HCIIOJIb30BaTh H3YUYEHHBINM TOHSITHUHBIA amnmapar Kypca (U3HKH,
CONPOBOKJIATh BBICTYINICHHE MPE3ECHTALNEM;

Opy  BBIIOJIHEHMM Y4YE€OHBIX TPOEKTOB UM  HCCIEIOBAaHUM  paclpeaeiiarh
00s3aHHOCTH B TpYIII€ B COOTBETCTBUU C IOCTaBJIECHHBIMHM 3aJayaMH, CIEIUTh 3a
BBINIOJIHEHUEM IUJIaHA JEHCTBUM, aJEKBATHO OIEHUBATh COOCTBEHHBINM BKJIAJ B
JeSATEIbHOCTh TPYIIbI; BHICTPAUBATh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE, YUUTHIBAs
MHEHHUE OKPYKAKOIIUX.

8 kiace
[IpenmeTHbie  pe3ynpTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI ~ OTpa)arb
c(OPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

WCIIOJIB30BAaTh MOHATHA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBH)KEHHE aTOMOB
U MOJIEKYJ, arperatHble COCTOSIHUSI BEIIECTBa, KPUCTAJUIMUECKUE M amMop(HbIe Tena,
HACBIIICHHBIA W HEHACBIIEHHBII Map, BIAXHOCTh BO3[yXa; TEMIEpATypa, BHYTPEHHSISA
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DHEPIus, TENJIOBOM JABUTATENb; JIEMEHTAPHBIN AIEKTPUUYECKUHN 3apsl, JJIEKTPUUYECKOE
I10JIE, IPOBOJHUKH U JTUAJIEKTPUKH, IIOCTOSHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE T10JIE;

pa3nuyaTth sBJIECHUS (TEIUIOBOE pacUIMpEeHue/CKaTue, TeIulonepenada, TEIIoBOe
paBHOBECHE, CMAuMBAaHME, KalNWUIAPHbIE SBJICHUSA, HCIAPEHUE, KOHACHCAIMS,
IUIABJICHUE, KpUCTaJUIA3aLus (oTBEpIEBaHuE), KHIICHHE, TerIonepeaada
(TEemIONpOBOJHOCTh, KOHBEKIUS, W3JIyUYECHHUE); DJEKTpHU3alMs TeJ, B3aUMOJCHCTBHE
3apsI0B, JEWUCTBHS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUE
MAarHiTOB, JEUCTBHE MAarHUTHOIO IIOJISI HA MPOBOJHUK C TOKOM, JJEKTPOMArHUTHAS
WHAYKIUS) 10 OIMCAaHWI0 WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBIICHUE;

pacrmo3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3UUECKUX SBICHHA B OKPY>KAIOIIEM
MHUpE, B TOM uucjie (U3NUYECKUE SIBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHHE U
KaIWULIPHBIE SBJICHHUS B NPUPOAE, KPUCTALUIBI B Ipupone, usnydenue CoiHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa30oBaHHME pOCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUYECKHUE SIBJICHUS B aTMOc(]epe, FNEKTPUIECTBO JKUBBIX OPraHU3MOB; MarHUTHOE
noJyie 3eMid, Apeiid MoioCcoB, poJib MAarHUTHOTO MOJIS AJIS JKU3HHU Ha 3emile, MOJSPHOEe
CUSIHME, IpHU O3TOM IMEPEBOJUTh MPAKTUUYECKYIO 3aJady B Yy4eOHYIO, BBIJIEIATDH
CYLIECTBEHHbIE CBOMCTBA/MPU3HAKYN (PU3UUECKUX SBICHUI;

ONUCHIBATh H3YUYCHHBIE CBOWCTBA Tl M (PUIMUYECKUE SIBICHUS, HCHOIb3Ys
¢uznyeckue BEIWYUHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPrus, KOJMYECTBO TEIUIOTHI,
yIEIIbHAs TEIIOEMKOCTh BEILECTBA, YACJIbHAs TEIUIOTA IUIABICHUS, YACIBbHAS TEIIOTA
napooOpa3oBaHMs, yJelbHAs TEIUIOTAa CrOPAHHSA TOIUIMBA, KO3(PQPUIHUEHT IOJE3HOIO
JNEWCTBUS TEIUIOBOM MAaIIWHBI, OTHOCUTEIBHAS BIAXKHOCTH BO31yXa, DJIEKTPUYECKUHN
3apsill, CUjla TOKA, HIEKTPUUECKOE HANPSKEHHUE, COTPOTUBIICHUE IIPOBOAHUKA, YACIBHOE
CONMPOTHUBJIEHUE BEIIECTBA, pad0Ta U MOIIHOCTh 3JEKTPUUYECKOTO TOKA); MPU ONMUCAHUU
MPaBUIBHO TPAKTOBATh (DU3MYECKUN CMBICI HMCHOJb3YEMbIX BEJIWYMH, 0003HAYEHUS U
eIMHULBl (PU3NYECKHX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIIME JaHHYIO
Gu3NYeCKyl0 BEJIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTHh TIpadUKH H3YUEHHBIX
3aBHUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHMSI M MPOIECCHI, UCHOIb3Ys
OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOpUM CTPOCHUS BEILECTBA,
NPUHLIMI CYNEPIIO3ULIMHU TOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja,
3akoH OMa 15 ydacTka 1enu, 3akoH /[xoyns—JIeHna, 3aKk0H COXpaHEeHHs SJHEPTUU; IIPU
3TOM [JaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aIllUCHIBaTh €r0 MaTEMAaTUYECKOE

BBIPAXKEHUE;
OOBACHATH (DU3UYECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJE U B KOHTEKCTE
CUTyalMid  MPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATbD  NPUYUHHO-

CJICZICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX I1aroB ¢ OMmopoit Ha 1-2
W3YYEHHBIX  CBOMCTBa  (UBMYECKMX  SBJICHHUM, (U3WYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEN;

pemarh pacu€THbIC 3a7aud B 2—3 JEHCTBUSA, WCIIONB3Ys 3aKOHBI M (hOPMYIIHI,
CBsI3BIBaIONNE (PM3UYCCKUE BETMYMHBI: HA OCHOBE aHAJIHM3a yCIOBUSA 3a1a4U 3alMChIBATh
KpaTKO€ YCJIOBHUE, BBISBIATH HEJOCTATOK JAHHBIX JIJIsI pEIIeHUs 3a7add, BhIOUpATh
3aKOHBI U (POPMYIIBI, HEOOXOUMBIE IS €€ PEIIeHUs, TPOBOAUTH PACUETHI M CPAaBHUBATH
MOJIYYeHHOE 3HaUeHHE (PU3NUECKON BETUYMHBI C U3BECTHBIMH JIAHHBIMU;
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pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIU (PU3UUIECKUX
METO/IOB;  HUCIOJIb3ysd  ONKHCAHWE  HUCCJIECAOBAaHMS,  BBUICIATH  IPOBEPSEMOE
MPEANOJIOKEeHWEe, OIEHUBATh MPABWIBHOCTh TMOPSIAKAa TMPOBEACHUS HCCIECIOBaHUS,
JieaTh BHIBO/IBI,

IPOBOJUThH OMbBITHI MO HAOMIONCHUIO (U3MUECKUX SIBICHUW WM (PU3HUECKHUX
CBOMCTB TeJ (KamWJUISIpHBIE SIBJICHUS, 3aBUCUMOCTD JaBJICHUS BO3/lyXa OT €ro o0bEMa,
TEeMIIepaTypbl; CKOPOCTH TPOLIECCa OCThIBAaHUS/HATPEBaHUs MPU HM3IYYEHUU OT IBETA
U3TyYaloeil/Ioromaromed  MOBEPXHOCTH;  CKOPOCTh ~ HCHApeHUsi  BOABI  OT
TEMIEPATypbl KUAKOCTH U TIUIOMAAM €€ TOBEPXHOCTH; OJCKTpH3aIlUs Tel |
B3aMMOJICHCTBHE AJIEKTPUUECKUX 3apsiiOB; B3aWMOJEWUCTBHUE IMOCTOSIHHBIX MAarHMTOB,
BU3YyaIM3al[isi MAarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB; JIEHCTBUS MAarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM, CBOMCTBA »3JEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJBUTATEIS
MOCTOSIHHOTO TOKa): (OpMYyJIMpOBaTh NPOBEpPSEMbIE MPEANOIOKEHUsA, COOUpaTh
YCTaHOBKY W3 NPENJIOKEHHOro OOOpyNOBaHUS; OIUCHIBaTh XOJ  ONbITa U
(GopMyIIMpOBaTh BHIBOJIBI;

BBIMOJHATh TMPSMbIE H3MEPEHMs] TEMIIEpaTypbl, OTHOCUTENILHOM BIAKHOCTU
BO3/lyXa, CHUJIbl TOKAa, HAMNpsIKEHUS C MCIOJIb30BAaHUEM AaHAJOTOBBIX NPUOOPOB U
JNaTYNKOB (DU3MYECKUX BEJIMYMH; CPABHMBATh pE3yJbTaTbl H3MEPEHUH C Y4ETOM
3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH;

IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJJHOM (PU3NUECKON BEIMUUHBI OT IPYron
C MCTIOIb30BAHUEM TPSMBIX W3MEPEHUH (3aBUCUMOCTb COMPOTHBIICHUS MPOBOJHUKA OT
€ro JJUHBI, TUIOIIAU TOMEPEUYHOTO CEUEHHUs U YJCNBHOTO COMPOTHUBIICHUS BEIIECTBA
MIPOBO/IHMKA; CUJIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHHUS Ha TPOBOJIHUKE;
UCCIIEIOBAaHUE TIOCJIEIOBATENIBHOTO U MApaUIEIbHOTO COEAMHEHUN MPOBOJHUKOB):
IUTAHUPOBATh HMCCIIEJIOBaHUE, COOMPATh YCTAHOBKY M BBHITIOJNHATH W3MEpPEHUs, CIeays
NPEJIOKEHHOMY TIJIaHy, (PMKCHPOBATh PE3yJIbTAaThl MOJTYYCHHONW 3aBUCHMOCTH B BHUJC
TaOJIUI ¥ TpapUKOB, 1€1aTh BHIBOJBI 110 Pe3yIbTaTaM UCCIIEI0BaHUS;

OPOBOJUTh  KOCBEHHbIE  H3MEpeHuss  (PU3MYECKUMX  BeIWYUH  (yJenbHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHBIEHUE MPOBOJHUKA, paboTa U  MOLIHOCTh
AJIEKTPUYECKOTO TOKAa): IUIAHUPOBATh HW3MEPEHUs, COOUpPATh HSKCIEPUMEHTAIBHYIO
YCTaHOBKY, ClIeAys MPEII0KEHHOW HHCTPYKIUH, U BBIYUCIISATH 3HAUEHUE BEITUYMHBI;

coOno/IaTh TpaBuja TEXHUKH O€30macHOCTH Mpu paboTe ¢ J1abopaTopHBIM
o00opy10BaHUEM;

XapaKkTepU30BaTh MPUHIUMBI ACHCTBUS H3YYCHHBIX NMPUOOPOB U TEXHHUECKUX
YCTPOMCTB C OMOpPON Ha WX OMUCaHUS (B TOM YHCIE: CHUCTEMa OTOIUICHHUS IOMOB,
TUTPOMETpP, TMapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUYMK DICKTPUUECKOU
DHEPTUH, JJIEKTPOOCBETUTEIbHBIE TPHUOOPHI, HArpeBaTelbHBIE DIEKTPOIPHOOPHI
(mpuMepbl), DIIEKTPUYECKUE TMPEAOXPAHUTENN; JIIEKTPOMATrHUT, JJICKTPOABUTATENb
MOCTOSTHHOTO TOKa), HWCIONb3ysd 3HAaHWSA O CBOWCTBAX (PU3UYECKUX SBICHUUA W
HEe00XoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUUYECKHUE YCTPOMCTBA U M3MEPHUTENIbHbIE MPUOOPHI
10 CXeMaM M CXEMaTHYHbIM pUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, JABUraTellb BHYTPEHHETO CrOpaHMs, AJIEKTPOCKOI, PEOCTaT); COCTaBIAThH
CXEMbI 3JEKTPUYECKUX LEeNeil ¢ MOCIeN0BaTENbHBIM U TapauieIbHbIM COEIUHEHHEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKHX LETeil;
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MPUBOANTH TPUMEPHI/HAXOAUTh WHOOPMAIIMI0O O TNpPHUMEpPax MPAKTHIECKOTO
UCIIOJIb30BaHUsl (DU3MYECKUX 3HAHUW B TIOBCEJAHEBHOM KM3HM Il OOecreyeHus
Oe3omacHOCTH MpU OOpalleHud ¢ TpudopaMu W TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHHUsI 3J0pOBbS U COOJIIOJIGHUS HOPM  SKOJOTMYECKOrOo TOBEACHUS B
OKpYXalolllen cpeje;

OCYUIECTBJISATh MOUCK MHGOpMAIK PU3NUECKOro coiepKaHus B cetu MHTepHeT,
HA OCHOBE HUMEIOIIMXCSl 3HAHUW U MYTEM CpPaBHEHHS JOMOJHUTEIBHBIX HCTOYHUKOB
BBIICIIATh HMH(POPMAILIUIO, KOTOpas SBISETCS MPOTHBOPECYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIB30BaTh TIPU  BBHIMIOJHEHWM YYEOHBIX 3aJaHUil  HAYyYHO-TIOMYJISIPHYIO
JUTEPATYpPy (PU3NUECKOTO COACp’KaHUS, CIPABOYHBIC MaTepUajbl, PECypChl CETH
WuTepHer; BaaaeTh npuéMamMu  KOHCIEKTHPOBAHUA TEKCTa, TMPeoOpa3oBaHUs
MH(pOpMaIIKU U3 OJJHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U KPAaTKHUE YCTHBIE COOOIIEHUs, 00001Ias
UH(OPMAIUIO W3 HECKOJIBKMX HMCTOYHHKOB (DM3MUECKOTO COJEP’KaHUS, B TOM YHCIIE
nyOMUYHO  TIPEACTABISITH  pPE3YyJbTaThl  MPOCKTHOM MM HMCCIIEN0BATENIbCKOU
JeSATEIbHOCTH;, TIPU 3TOM T'PAMOTHO HCIIOJIb30BaTh M3YUYEHHBIN MOHATHIHBIN ammapar
Kypca (pU3HMKHU, COMPOBOXK/ATH BBICTYIUICHUE MTPE3EHTAIIUCH;

P BBITIOJTHEHUHM Y4YEOHBIX MPOEKTOB M HCCIEAOBAaHUN (PU3MUECKHX IMPOILIECCOB
pacrnpenenarb oOfA3aHHOCTH B TPYMIE B COOTBETCTBUHU C TOCTABJICHHBIMHU 3aJlayaMH,
CICIUTHh 3a BBITOJIHCHHEM IUIaHA JCHCTBUH W KOPPEKTUPOBATh €ro, aJeKBAaTHO
OIICHWBATh COOCTBEHHBIM BKJIaJA B  JCATCIBHOCTH  TPYIIIBI;  BBICTPAWBATh
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, TIPOSBIISISI TOTOBHOCTH pa3perniaTh KOHMIUKTHI.

9 kJacc
[IpenmeTHBple  pe3ynbTaThl Ha  0a30BOM  YpPOBHE  JOJKHBI  OTpakaTh
c(hOpPMHPOBAHHOCTH y 00YUAIOIINXCS YMCHHI:

UCIIOJIb30BaTh TOHSATHA: CUCTEMa OTCYETA, MATEpHAlIbHAs TOYKa, TPACKTOPHUS,
OTHOCUTEJIBHOCTh MEXaHHYECKOTO ABMXKEHUS, Aedopmaius (yrpyras, MiIacTUYecKas),
TpEHHUE, IIEHTPOCTPEMHUTEIILHOE YCKOPEHHE, HEBECOMOCTh U TEPEerpy3KH; IICHTP
TSDKECTH; aOCOMIOTHO TBEPAOE TENO, ILEHTP THKECTU TBEPIOTO Tella, PaBHOBECHUE;
MEXaHUYECKUe KoJIeOaHus U BOJIHBI, 3BYK, uH(dpa3Byk U yIIbTPa3BYK;
AJIIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JATbHO30PKOCTh, CIEKTPhl HMCIYCKaHUsT W TOTJomieHus; anbda-, Oera- u Tramma-
W3ITyYCHHUsI, U30TOIIBI, SIepHAst YHEPTeTHKA,

pasnuyaTh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSAMOJIMHEHHOE JBKEHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE NBM)KCHHE, CBOOOIHOE MaJICHUE TEJl, paBHOMEPHOE
JIBIDKEHWE TI0 OKPYXHOCTH, B3aWMOJACHCTBHE TEJI, PEAaKTHBHOE JIBIKCHHUE,
KojeOaTebHOe JBMDKCHHE (3aTyxalolue M BBIHYXICHHBIC KOJeOaHMS), PE30HAHC,
BOJTHOBOE JBIDKEHHUE, OTPAKEHUE 3BYKa, MPSIMOJIUHEHHOE pacpoCTpaHEeHNE, OTPAKECHUE
U TIPEJIOMJICHUE CBETa, TMOJHOE BHYTPEHHEE OTPAKCHHUE CBETA, PA3JIOKEHUE OEIIoro
CBETa B CIIEKTP M CJOXKEHHE CIEKTPAIbHBIX I[BETOB, JUCIEPCHS CBETA, €CTECTBEHHAsS
PaOAaKTUBHOCTh, BOSHUKHOBEHUE JTMHEHYATOTO CIIEKTPaA U3ITYUCHUS) TI0 OMHUCAHUIO UX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIONINX JaHHOE (PU3HUECKOE
SIBJICHHE;

pacmo3HaBaTh MPOSBICHUE HM3YUYCHHBIX (PU3MUECKHX SIBICHUW B OKPYXKAIOIIEM
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mMupe (B TOM uucie (pU3NUECKue SIBICHUS B MPHUPOJE: MPUIMBBI U OTIHUBBI, JTBUKEHHUE
riaHeT COJIHEYHOM CUCTEMBbI, pEaKTUBHOE JIBUJKEHUE KUBBIX OPTraHW3MOB, BOCIIPUSTHE
3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHHE, CEICMUYECKHE BOJIHBI, IIyHAMH, X0, I[BETA Tell,
ONTUYECKHE  SIBIICHUA B  MPUPOJE, OHOJIOTMYECKOEe  JEMCTBHE  BHJIHUMOIO,
yIbTPa(HOIETOBOTO U PEHTICHOBCKOTO H3JIYyYEHUN; €CTECTBEHHBIH pPalMOaKTUBHBIN
G oH, KOCMUYECKHUE JIyYH, PaIUOaAKTUBHOE U3ITyY€HHUE MPUPOIHBIX MUHEPAJIOB; JCHCTBUE
PAIMOAKTUBHBIX M3JyYEeHUH Ha OpraHu3M 4elioBeKa), MpU OSTOM NEPEeBOIUTH
NPAaKTHUECKYIO0 3aJady B y4eOHYI0, BBLICNATH CYHIECTBEHHBIC CBOMCTBA/MPU3HAKH
buznyecKuX SBICHUH;

ONKCBHIBATh H3YYCHHBIE CBOWCTBA Tl U (PU3MUECKUE SIBICHUS, HCIOIB3YS
¢usnyeckre BeNMWYHMHBI (CpEAHSI M MIHOBEHHas CKOPOCTb Teja NMpU HEpaBHOMEPHOM
JBUKEHUH, YCKOPEHHE, MEepEeMENICHHUE, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CUia
YIOPYTOCTH, CUJIA TSKECTH, YCKOPEHHUE CBOOOJHOIO MaJCHUsA, BEC Tea, UMITYJIbC TENa,
UMIIYJIbC CHJIbI, MEXaHM4ecKas padoTa M MOUIHOCTb, MOTEHLMAJIbHAs SHEPTUs Telna,
NOJHATOTO HaJ TMOBEPXHOCTBIO 3€MJIM, IOTCHLIMAJIbHAS DHEPrUs CXKATOM IPYKUHBL,
KWHETHYECKasi SHEPIus, NOJHasi MEXaHUUYeCKasi SJHEPIUs, EPUOJl U 4acToTa KOoJeOaHUH,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBE€Ta, IIOKAa3aTelb
NPEJIOMJICHUSL Cpefbl); MPH OMNHCAHUU MPaBWIBHO TPAaKTOBaTh (DU3MUYECKUI CMBICIT
UCMOJIb3YEMBIX BEIMYUH, O0003HAYEHUS W €AMHULBI (PU3UYECKUX BEJIMYHMH, HAXOAUTh
(GopMysbl, CBA3BIBAIOLINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JAPYTMMH BEJIWYMHAMU,
CTPOUTH IPAPUKN U3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUHH;

XapaKTEepHU30BaTh CBOWCTBA Tell, (PU3NYECKUE SBJICHHUS M MPOLIECCHI, UCHOJIb3YS
3aKOH COXPAHEHUsl SHEPIHH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLHUII CYNEpPHO3ULUU
CWJI, NPUHUUI OTHOcUTeabHOCTH [anuies, 3axkoHbl HbrOTOHa, 3aKOH COXpaHEHUs
UMITYJIbCA, 3AKOHBI OTPAXKEHUS U MPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsI0BOTO
M MacCOBOIO 4YHCEl TMpHU SAEPHBIX pEaAKIMSIX; MpU O3TOM JaBaTh CIOBECHYIO
(GOopMyIIMPOBKY 3aKOHA U 3allMChIBATh €T0 MAaTEMATHUECKOE BBIPAXKECHUE;

OOBSACHATH (hU3MUECKHUE MPOIECCHl U CBOMCTBA TE€J, B TOM YHCIE U B KOHTEKCTE
CUTyalluii  TMPaKTUKO-OPHUEHTHPOBAHHOTO  XapakTepa:  BBIBISATh  MPUYUHHO-
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JIOTMUECKUX IIaroB ¢ OMOPOil Ha 2—3
U3YYEHHBIX  CBOMCTBAa  (PU3MYECKUX  SABJICHUH, (PU3NYECKUX  3aKOHOB WM
3aKOHOMEPHOCTEWN;

pemiatb  pacy€THble  3agayd  (omMparonMecs Ha  CUCTeMy U3 2—
3 ypaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBSA3BIBAONINE (PU3NUECKUE BEITUUUHBIL:
Ha OCHOBE AaHaju3a YCJOBHMS 3a/laud 3alUChiBaTh KpPATKOE YCJIOBHUE, BBISBISATH
HEJIOCTAONINE WM N30bITOUHBIE TaHHbIE, BEHIOMPATh 3aKOHBI U OPMYJIbI, HEOOXOIUMbIE
JUISL pEelIeHHs, MPOBOAUTH PACUETHl M OLICHUBATh PEATUCTUYHOCTDb MOJYYEHHOIO
3HauYeHUs (PU3NYECKON BEIUUHUHBIL;

pacno3HaBaTh MPOOIEMBbl, KOTOPbIE MOXXHO PELIUTh MPU MOMOIIM (PU3UYECKUX
METOJIOB;  MCHOJIb3ysd  ONHMCAaHWE  HWCCIEAOBAHMS,  BBLACIATH  IPOBEPSAEMOE
IPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTH MOPSAAKAa MPOBEACHUS HCCIEI0BaHNUA,
JIeJ1aTh BbIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHUN U OIBITOB;

MPOBOJIUTh OMBITHI MO HAOIIOACHHUIO (U3UYECKUX SBJICHUM WU (U3HUYECKUX
CBOMCTB Ten (M3ydeHUE BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHUS SHEPIHH;
3aBHCHMOCTbH Mepro/ia KojaeOaHui Npy>KMHHOTO MasgTHUKA OT Macchl Ipy3a 1 KECTKOCTH
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OpYXXUHBl U HE3aBUCUMOCTh OT AaMIUIUTYJIbl MaJbIX KOJeOaHUil; MpSAMOJMHENWHOE
pacmpocTpaHEHUE CBETa, pasliokKeHHe Oeoro cBeTa B CHEKTP; H3YYCHUE CBOMCTB
M300paKEHUS B IMJIOCKOM 3€pKaje M CBOMCTB M300pakeHHUs mpeaMera B coOuparouiei
JIMH3€; HAOJI0ICHHE CIUIOLIHBIX U JIMHEHMYAThIX CIEKTPOB U3JIYYEHHS): CAMOCTOSITEIbHO
coOMpaTh YCTaHOBKY M3 U30BITOYHOTO HaOOpa 00OpYyA0BaHMS; ONMUCHIBATH X0 ONBITA U
€ro pe3yJbTaThbl, JOPMYIUPOBATH BHIBOBL;

IPOBOJUTH MPU HEOOXOIUMOCTH CEPUIO MPSMbBIX U3MEPEHUMN, ONPEIeIisis CpeiHee
3HaUCHHUE W3MEpsIeMOi BelMMYuHBI ((POKYCHOE pacCTOSHHE COOMPAOIICH JIMH3bI);
00OCHOBBIBATh BBIOOP CIIOC00a M3MEPEHUS/U3MEPUTENILHOTO PUOOPa;

MIPOBOUTH UCCIIeIOBaHHE 3aBHCHUMOCTEH duznyeckux BEJIMYUH
C MCTIOJIb30BAHUEM TPSAMBIX HM3MEPEHHUN (3aBUCHUMOCTh IIyTH OT BpEMEHU IIpH
PaBHOYCKOPEHHOM JIBIDKCHMHM 0€3 HadaJbHOW CKOPOCTH; TIepuoaa KoJeOaHU
MaTEeMaTHYECKOT0 MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH YIJIa OTPa)KEHUS CBETa OT
yria majeHus W yria NpejoMJIeHUs OT yrja MaJeHus): IUIAaHUPOBaTh MCCIEI0BaHUE,
CaMOCTOSITENILHO  cOOMpaTh yCTaHOBKY, (DUKCHUpPOBaTh pe3yibTaThl IOJIYYEHHOM
3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BHUJE TAOJUL U TpadUKOB, AENaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BaHNUS;

IPOBOJIUTH KOCBEHHBIE U3MEpPEHUsl (PU3MUECKUX BEIMUYUH (CpeAHssl CKOPOCTb U
YCKOpEHHUE Teja MpU PaBHOYCKOPEHHOM JBUKEHHM, YCKOPEHHE CBOOOJHOTO MaJCHMUS,
KECTKOCTh MPYKUHBI, KO3(PPUIMEHT TPEeHHUs CKOJIbKEHUS, MeXaHudyeckas pabota
¥ MOIITHOCTh, YacTOTa M TMEpPHOJ KOJIeOaHW MaTeMaTHYeCKOro | MPY>KHMHHOTO
MasTHUKOB, OIITHUYECKas CWJIa coOuparomeil JHMH3bl, paJuOaKTUBHBIA  (DOH):
IUTAHUPOBATh W3MEPEHUS; COOMpPATh HKCIEPUMEHTAIBHYIO YCTAHOBKY W BBITIOJIHSTH
U3MEpEHHS, CIeMysl MPEeaIoKEHHOW WHCTPYKIMHU; BBIYHCIATH 3HAUYCHHE BEIUYUHBI H
aHAIM3UPOBATh TOJYYEHHBIE pE3ydbTaThl C Y4YETOM 3aJaHHOW MOTPEIIHOCTH
U3MEPEHUN;

coOnro/IaTh TpaBWja TEXHUKH Oe30MacHOCTH Mpu paboTe ¢ J1abopaTopHBIM
o0opy10BaHUEM;

pa3ianyaTh OCHOBHBIEC MPU3HAKU M3YUYEHHBIX (DU3HUECKUX MOJENEH: MaTepuaabHas
TOUYKa, a0COJIFOTHO TBEPAOE TEJNO, TOUYEUHBIH HCTOYHUK CBETa, JIyd, TOHKas JIMH3a,
IUTaHEeTapHAasi MOJIeNIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO S1/1pa;

XapaKkTepU30BaTh MPUHIUIBI ACHCTBUS H3YYEHHBIX MNPUOOPOB M TEXHHUUECKUX
YCTPOMCTB € OMOPOI Ha UX ONMHUCaHUsA (B TOM YHUCIE: COUAOMETP, JATYUKU MOJIOKEHHUS,
paccTOSHUSL U yCKOPEHUS, paKeTa, 9X0JI0T, OUKH, TIEPUCKOI, (poToamnmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibCcOoHA), HWCHONB3YyS 3HAHHUS O
CBOMCTBax (pU3NUYECKUX ABJICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBbl M CXEMAaTU4YHBbIE PHUCYHKH W3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, MU3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHUYECKHUX MPOIECCOB MPU PEIICHUH
y4eOHO-TIPAKTUYECKUX 3aJad, ONTHYECKHE CXEMbI IJsi TOCTPOCHHS H300pakeHUM
B IUIOCKOM 3€pKajie U COOMPAIOIEH JINH3E;

NPUBOIUTH MPUMEPHI/HAXOAUTh HH(OpPMALMIO O NpUMepax MNPAKTUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHUKW B TOBCEJHEBHOM JKM3HU [UIsI OOecreyeHHs
O0e3omacHOCTH mTpu oOOpameHud ¢ TpudopaMu W TEXHUYECKUMU YCTPOMCTBAMH,
COXpaHEHHUS 370pPOBbsl U COOJIOACHHMS HOPM  OSKOJOTHMYECKOrO TOBEAEHUS B
OKpYKaroLIEN CpeJIe;
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OCYIIECTBIISATh MOUCK MH(pOpMaLU GU3NYECKOTO coAepxaHus B cetu VHTepHer,
CaMOCTOATENbHO (POPMYNIHUPYsI TMOUCKOBBIM 3alpoc, HAXOIUTh IIYyTH OIpPEACICHUS
JIOCTOBEPHOCTH TMOJIY4YeHHOM HWH(GOpPMAIMM HAa OCHOBE MMEIOIIMXCS 3HAaHUU U
JOTIOJTHUTEIBHBIX UCTOYHUKOB;

UCIOJIb30BaTh MPHU BBIMOJHEHUU YYEOHBIX 3aJaHUil HAYYHO-TIOMYJISIPHYIO
JUTEPATYpy (PU3NYECKOTO COJEpKaHUs, CIPABOYHBIE MaTepualbl, PECypchbl CETH
WurepHer; BiuaaeTb nOpuéMamMu  KOHCIEKTHPOBAaHUSA  TEKCTa, MpeoOpa3oBaHuUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B PYTYIO;

Co3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE W YCTHBIE COOOILICHUS HAa OCHOBE
uHGOpMAIlMM M3 HECKOJbKUX HCTOYHUKOB (DU3MUYECKOTO COACpNKAHHS, MTyOIMUHO
NPEACTABIATh PE3YNbTaThl MPOECKTHOW WM HCCIEHOBATENbCKON NEATEIbHOCTH; IMpPH
HTOM I'PaMOTHO HMCIIOJIb30BaTh WU3YYEHHBIM ITOHATHMHBIM aIlllapaT U3y4acMoro pasziena
(GU3MKK M CONPOBOXIATh BBICTYIUIEHUE Mpe3eHTalueil ¢ ydéToM OCOOEHHOCTEN
ayJIUTOPUH CBEPCTHUKOB.

10 kaace

[IpenmeTHple  pe3ynpTaThl Ha  0a30BOM  YpOBHE  JIOJDKHBI  OTpa)arb
c(OPMHUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHI:

— TpPOBOAUTH  MCCIEAOBAHHWE  3aBUCUMOCTEH  (PU3MYECKMX  BEJIMYMH  C
UCIIOJIb30BAHUEM TMPSAMBIX H3MEPEHH  (3aBUCUMOCTh IMYTH OT BpPEMEHHM MpHU
PaBHOYCKOPEHHOM  JIBUKEHHMM O€3 HayaJlbHOM CKOpPOCTH; Iepuoja KojeOaHui
MaTeMaTUYECKOr0 MAasTHUKA OT JJUHBI HUTH; yIiia OTPaXCHHsI CBETa OT yIJla MaJCHHS,
yria NpeioMJIEHUs OT yria MaJeHUs CBETOBOIO Jy4ya): CaMOCTOSATEIBHO COOMpATH
YCTaHOBKY, (PMKCHPOBAaTh pe3yibTaThl NOJTYYEHHON 3aBUCUMOCTU (PM3HUYECKUX BEJTUYHH B
BUJI€ TAOIUI U TpaUKOB, €7aTh BHIBOJBI MO PE3YNbTaTaM HCCIAEAOBaHUS (IIPU HAIUYUU
BO3MOKHOCTH WUJIU MIPOBOJIUTH BUPTYaAJIbHBIE JJAOOpATOpPHBIE PabOThI);

— TPOBOAUTH KOCBEHHBIE M3MEpPEHUsl (PU3NYECKUX BEJIWYMH (CPEelHss CKOPOCTh U
YCKOpEHHUE Tejla MpPU PABHOYCKOPEHHOM JBHKEHHH, YCKOpEHHE CBOOOJHOTO MaJleHus,
KECTKOCTh TMPYXHUHBI, KOADOUIIMEHT TPEHHS CKOJBKEHUs, MeXaHWdeckas padoTa u
MOIIIHOCTb, YAaCTOTA U MEPUOJ KOJIEOAHUH MAaTeMAaTHYECKOr0 U MPY>KMHHOTO MasiTHUKOB,
(oKyCcHOE PpacCTOsIHHME COOMparoIIed JHMH3bI, PaJAMOAKTHBHBIN (OH): MIIaHUPOBATH
U3MEpPEHUsI; COOMpaTh SKCHEPUMEHTAIBHYI0 YCTAHOBKY, CJEAysd MPEAJIOKEHHOU
MHCTPYKIMU; BBIYUCIISTh 3HAUEHNE BEJIMYMHBI M aHAIU3UPOBATh MOJYYCHHbBIE PE3YIbTAThI
C YYETOM 33JaHHOW MOTPEHIHOCTH HW3MEPEHHH (IIpU HAJIWYUKM BO3MOXKHOCTH WJIU
MIPOBOJIUTH BUPTYaJIbHBIE JTA0OPATOPHBIE PAOOTHI);

— cobOmomath TpaBwiIa Oe30macHOro TpyJda TMpu padore ¢ J1abopaTopHBIM
oOopynoBanueM (IpU HAJIWYUM BO3MOXXHOCTH WM TPOBOAUTH  BUPTYyaJIbHbIC
nabopaTopHbIe pabOThHI);

— pa3nuyaTh ~ OCHOBHBIE TPU3HAKKM  M3YYEHHBIX  (PU3NYECKUX  MOJENEH:
MaTepHalibHasi TO4YKa, aOCOJIFOTHO TBEPJIOE TEJIO, MIIAHETApHAsE MOJIETb aTOMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/Ipa;

—  XapakTepU30BaTh MPUHIUIBI EUCTBUS M3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOM HAa MX OMHUCAHMS (B TOM YHCIIE CHUAOMETP, AATYMKH IOJOKEHHUS,
pPacCTOsSIHUS U YCKOPEHHUS, PAaKeThl, 3XO0JOT, OUYKH, EPUCKOI, (hOoToamnmapar, BOJIOKOHHAS

27



ONTHKA, CIIEKTPOCKOII, J03UMETP, Kamepa BuibCoHa), HCNIONB3ys 3HAHMS O CBOMCTBaX
bu3NUeCcKUX SBJICHUN U HEOOXOAUMBbIE PU3NYECKHUE 3aKOHOMEPHOCTH;

— HCHOJIb30BAaTh CXEMbl W CXEMATUYHBIE PUCYHKH W3YyYECHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUECKHUX IPOIECCOB MPHU PEUICHUU
y4eOHO-TIPAKTUYECKUX 3a/lay; ONTUYECKHE CXEMbI ISl TOCTPOCHUS H300paKeHU B
IJIOCKOM 3€pKajie U COOMparoIei JIMH3E,

— TPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIOIBb30BaHUS (DU3HMUECKUX 3HAHUM B
MTOBCEHEBHOM KU3HU Il 0oOecrnedyeHrs: 0€30MacHOCTH MPU 0OpallleHuu ¢ MpudopamMu U
TEXHUYECKUMU  YCTPONMCTBAMHU, COXPAaHEHUS 370POBbS W  COOJIOJIEHUS  HOPM
AKOJIOTMYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpelie;

— OCYILIECTBIISATh TMOUCK HHGPOpMALUU (PU3UYECKOTO COACpPKAHUS B CETH
WNurtepHer, camocToATeNnbHO (OPMYIUpPYs TOWUCKOBBIA 3ampoc; HAXOAWTh IMYTHU
OIIpe/ieNIEHUs TOCTOBEPHOCTU MOJyYEeHHOW MH(OpMALMK HAa OCHOBE MMEIOUINXCS 3HAaHUN
13 Kypca (PU3UKU U JOTNOJHUTENbHBIX UICTOYHUKOB;

— WCIOJb30BaTh IpPU BBHINOJHEHUM YYEOHBIX 3aaHU HAyYHO-TIOMYJISIPHYIO
auTepatypy (U3MYECKOTO COJEp)KaHMs, CIpPAaBOYHbIE MaTepHallbl, PECypChbl CETH
WNHTepHeT; BIageTh NpueMaMu KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBaHus HHGOpMALIH
U3 OJJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

— co3/laBaTb COOCTBEHHbIE IIMCHbMEHHBIE U YCTHbIE COOOLIEHUs, 0000mas
MHPOPMAIIMI0O M3 HECKOJIBKUX MCTOYHHUKOB, TIPaMOTHO HCHOJIb30BaTh HW3YUEHHBIH
NOHATUHHBIM ammapar Kypca (QHU3UKH, CONPOBOXKIATh BBICTYIJICHUE IpE3eHTalUeH
COOCTBEHHOT'0 COOOILIEHNUS, YUUThIBasE OCOOCHHOCTH ayJIUTOPHH CBEPCTHHUKOB,;

— TMpU BBINOJHEHUU HCCIEAOBaHUN (U3MUECKUX MPOIECCOB CaMOCTOATEIBHO
IJIAHUPOBATh COBMECTHYIO JAESATEIBHOCTh B TPYIIIE, CICAWTH 32 BBINOJHEHHEM IUIaHA
NEUCTBUI M KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAJI B
NEATENbHOCTh TPYNIBI; BBICTPaUBaTh KOMMYHHMKAaTHBHOE B3aMMOJEHCTBHE, YUYWTHIBAs
MHEHUE OKPYKAOIIHX.

Ioaxoabl K OEHUBAHUIO IJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHUsI
[Ipy olLleHMBaHUU MJIAHUPYEMBIX pPE3YJIbTATOB OOyuYeHUs (U3MKE Yydalluxcs ¢
HOJZIA HeoOXoauMo yuuThIBaTh TaKU€ UHIUBUAYATbHbBIE OCOOCHHOCTH UX Pa3BUTHS, KaK:
YPOBEHb Pa3BUTHS MOTOPHUKM PYK, YPOBEHb BIAJCHHSI YCTHOM SKCIPECCUBHOW PEUbIO,
YPOBEHb Pa3BUTHUSI pabOTOCIIOCOOHOCTH HA YpOKe (MCTOIAEMOCTh HEHTPATIbHOM HEPBHOU
cucteMbl). Mcxons W3 3TOro, y4wmTellb HWCIOJB3YeT JUIsl y4allMXCs WHIUBUIYaJIbHbIC
dbopMBI KOHTPOJISI pe3ysibTaTOB 00yueHust ¢puszuke. [Ipu cCHIKEHHOM paboTOCIIOCOOHOCTH,
BBIPDAKEHHBIX HApYLUIEHUSX MOTOPUKHM PYK BO3MOXKHO YBEJIMYEHHE BpeMs s
BBITIOJIHEHUS KOHTPOJIBHBIX U CAMOCTOSITENbHBIX pad0T. KOHTpOIbHBIE, CAMOCTOSTENbHBIE
U TIpakTU4YecKue padoThl MpU HEOOXOAMMOCTH MOTYT IpeasiaraThCsi ¢ MCIOJIb30BAaHUEM
AJIEKTPOHHBIX ~ CHUCTEM  TECTHPOBAHMs,  HMHOIO  MPOTPAaMMHOIO  oOecreueHus,
o0ecrneunBaroIero NepCOHUPUIMPOBAHHBINA yUeT Yy4eOHBIX TOCTHXKEHUN 00ydaromuxcs.
Texymmii KOHTpoOdbL B (opMe YCTHOTO Ompoca TMpPU HUBKOM KadeCTBE YCTHOU

HKCIIPECCUBHOM PEYH yJallluXCsi HEOOXO0AUMO 3aMEHSTh MUCbMEHHBIMU (pOpMaMHU.

CHEIIHaJILHbIe ydioBus peajim3ainui JUCHUIIIMHbI
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1. HeoOxomumo mpeaycMOTPETh HAIWYUE TEPCOHATBHBIX  KOMITHIOTEPOB,
TEXHUYECKUX  MpucrocoOIeHui  (cmernuanbHas  KIaBUATypa, pa3IUYHOrO  BHUAA
KOHTaKTOPbI, 3aMEHSIOUIUE MBIIlIb, HKOUCTUKH, TPEKOOJIbI, CCHCOPHBIE MIIAHIIETHI).

2. JlomxHBI OBITH CO3JAHBI YCIOBUS JUIsi (PYHKIIMOHHUPOBAHUS COBPEMEHHOM
uH(OPMAIITMOHHO-00pa30BaTENbHON Cpelbl 10 (U3MKE, BKIIOYAIOIIEH SJIEKTPOHHBIC
UH(OPMAIIMOHHBIE PECYpPChl, SJEKTPOHHBbIE 00pa30BaTEIbHBIE PECYPChl, COBOKYIHOCTH
UH(OPMAITMOHHBIX TEXHOJIOT U, TEJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTHI,
COOTBETCTBYIOIIHNX TEXHUYECCKUX CPEJCTB U TEXHOJOTUH (B TOM dnciie (Ie-TpeHaKePOB,
uHCTpyMeHTOB Wiki, mH(pPOBBIX BHUIACO MAaTEpUaIoB H Jp.), O0OECICUNBAIOIINX
TOCTIKEeHHE KakIbM oOydarommmcs ¢ HOJIA makcuMmanbHO BO3MOXHBIX JJISI HETO
pe3yJIbTaTOB OOYUYCHUSI.

29



		2024-09-27T16:39:46+0300
	Ткаченко Анна Борисовна




