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1. Mosicnurennunas 3anucka.
HopmaTtuBHO-TIpaBOBbIE JOKYMEHTHI, Hd OCHOBAHHUH KOTOPBIX COCTABJICHA MPO- IpaMma.
- ®enepanbHbiii 3akoH oT 9 nexabpst 2012 roma N 273-@3. «O6 obpasoBanmm B Poc- cuiickoii
Denepanumn»
- ®enepanprbnii 3akoH oT 29.12.2010 N 436-®3 (pem. ot 01.07.2021) "O 3ammTe aereir oT
uHbOpPMAIIUK, IPUUHHSIOIICH BpE]] X 370POBBIO M PA3BUTHIO,
- Ilpuka3 MunoOpHayku Poccum ot 17.12.2010 Ne 1897 "OO6 yrBepkiacHuu (ene- paabHOTO
rOCyZIapCTBEHHOT0 00pa3oBaTeIbHOrO CTaHAAPTa OCHOBHOTO 00IIero 00-pa3oBaHus"
- Ilpuka3 MunncrepcrBa mpocBemenuss Poccum or 31.05.2021 N 286 «OO0 yrBep- >kaeHHH
(enepalbHOrO  rOCYJapCTBEHHOTO  OOpa3oBaTeNbHOIO  CTaHAapTa OCHOB- HOTO  OOmIero
00pa3oBaHUI.
- Ilpukaz MunucrepcrBa mnpocBemenus Poccuiickoii ®exepamym ot 20.05.2020 Ne 254 "O6
YTBEPXKACHUH (eepanbHOro TepedHs y4eOHHKOB, JOMYIICHHBIX K WCIONb- 30BaHUIO TPH
peanu3alii  UMEIOIUX TOCYJAPCTBEHHYIO aKKpEIUTAIMI 00pa3oBa- TENbHBIX MPOrpamMM
HAYaJbHOTO OOINEro, OCHOBHOTO OOINEro, CpemHero oOIIero o0- pa3oBaHHs OpPTraHU3AIUSIMH,
OCYILECTBISIFOIIMME 00Pa30BaTENbHYIO 1ESITEbHOCT.
- Ilpukaz MunucrepctBa mnpocBemeHust Poccuiickoit ®enepamum ot 12.11.2021 Ne 819 "O6
yrBepxkaeHun [lopsimka ¢dopmupoBanus (enepaabHOro MepedHs: y4eOHH- KOB, JOMYIICHHBIX K
UCTIONb30BAHUIO TP peau3alliil UMEIOIIMX TOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeNbHBIX
MPOrpaMM HayvajJbHOTO OOIEro, OCHOBHOI'O 00- MIET0, CPEAHEro o0Iero oopazopanus'.
- Tlucemo MunucrepcrBa npocseuienust Poccuiickoit @enepanum ot 11.11.2021 Ne03-1899 «O6
obecreueHny y4eOHBIMU M3JaHUAMH (ydeOHUKaMU U 234 y4eOHBIMU MOCOOHAMM) O0Y4aroLIUXCs B
2024/25 yaebHOM romy» pa3bsICHEH MOPSI0K UCITIONb-30BaHMS Y4eOHO-METOINYCECKUX KOMITJIEKTOB B
nepuo] nepexozaa Ha oonorienusie PI'OC 2021.
- Tlopsiaka OpraHM3aldk W OCYIIECTBICHHUS O00pa30BAaTENBHON MESITENBHOCTH IO OC- HOBHBIM
00111€00pa30BaTeIbHBIM [IPOrpaMMaM - 00pa30BaTElIbHBIM TMpPOrpaMMaM HayalbHOIO OOIIEro,
OCHOBHOT'O OOILETO M CPEeJHEro oduero oopa3oBaHus, yIBep- KISHHOIO MPHKa30M MHUHHCTEpPCTBA
obpa3zoBanus 1 Hayku Poccuiickoif @enepauunnor 22.03.2021 No 115;
ITporpamma paccuurana Ha 102 yaca B TedeHHH y4eGHOro roaa (3 yaca B HeJeNI0) B KaX-IOM Ki1acce B
coorBeTcTBHH € rpadukom padotsl Ha 2024-2025 yueOHBIH ro U COOTBETCTBYET YU€OHOMY IUIaHy TMMHA3HU.
B mpouecce npoxoxaeHus MaTepualia OCyLLEeCTBISAETCS IPOMEXYTOUHBIN KOHTPOJIb 3HAHUW U YMEHUM B BULE
CaMOCTOATENBbHBIX PA0OT, TECTOBBIX 3a/JaHMil, TBOPYECKHX pPadoT, MO MporpamMMe MPEeAyCMOTPEHbI TeMaTHYECKUe
KOHTpOJIbHBIE Pa0OThI, B KOHIIE Y4€OHOr0 ToJja — UTOroBasi KOH- TpolibHast paboTa 3a Kypc ¢usuku B 9 kiacce.



@opMBI opraHu3anuy 00pa3oBaTeILHOrO MpoIecca:

* OCHOBHasl (hopMa — ypoK

° 9KCKYpCHH

* MPOEKTHAs IeITEILHOCTh

* MIPUMEHEHHE 3JIEKTPOHHOTO OOYUYeHHMs, TUCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH ,

OHJIAMH-KYPCHI, 00ECIEUNBAIONINE JUIsI OOYUYAIOMIMXCS HE3aBHCHMO OT WX MECTa HAXOXKICHUS W OpraHW3allid, B
KOTOpOHl OHHM OCBAaWBAaIOT 00pPa30BATEIBHYIO IPOrpaMMy, JOCTHKE- HUC W OICHKY pPE3yJabTaTOB OOYYCHHS ITyTEM
OpraHHM3alK 00pa30BaTEIbHON AESTEIBHOCTH B AJIEK-TPOHHONW MH(OPMAIIMOHHO-00pa30BaTeNbHON cpene, K KOTOpon
MIPEOCTABIIACTCS OTKPBITHIN J0- CTYI Yepe3 HH()OPMAIIOHHO-TEIICKOMMYHHKAIIMOHHYIO CeTh «IHTepHEeT»

2. Oo6mas XapaKTEePHCTHKA Kypca (pU3HKH.

®duzrka KaK Hayka o0 HaubOojee OOIIMX 3aKOHAX MPHUPOJBI, BBICTYNAs B KayecTBE Y4eOHOro mpenMera B IIKOJIE,
BHOCUT CYIIECTBEHHBIH BKJaJ B CHCTEMY 3HaHWi 00 okpyxkatomem mupe. OHa pacKpbIBaeT poiib HayKd B
HSKOHOMHYECKOM M KYJIBTYPHOM Da3BHTHM OOILIECTBA, CIOCOOCTBYET (OPMUPOBAHHIO COBPEMEHHOTO HAYYHOI'O
MHUpoBO33peHus. st perienns 3aqad GOpMHUPOBAaHUSI OCHOB HAYYHOTOMHPOBO33PEHUS, PA3BUTHSI MHTEIUIEKTYalIbHBIX
CHOCOOHOCTEW M IO3HABATENbHBIX HMHTEPECOB HIKOJBHUKOB B IPOLIECCE M3YYEHHs (M3MKH OCHOBHOE BHUMAaHHE
CIIEyeTyeISTh He Tepeaade CyMMbl TOTOBBIX 3HAHUI, a 3HAKOMCTBY C METOJIaMH HAyYHOT OITO3HAHHS OKPYKAFOIIEr0
MHUpa, MOCTAHOBKE IMpoOiieM, TPeOYIOMIMX OT YYalMXCs Ca- MOCTOSTEIBHOW JAEATEIBHOCTH IO HMX Ppa3pelIeHHIO.
O3HaKOMJIEHHWE HIKOJBHUKOB C METOJAaMHM HAay4HOTO TO3HAHMS IPEIIIoaraercsl MPOBOAMTH NPH W3YyYEHUH BCEX
pasznenoB kypca ¢usuku. ['ymanuTapHoe 3HaueHHe (PU3MKM KaK COCTaBHOW 4acTH OOIIEero oOpa3oBaHUSI COCTOHT B
TOM, YTO OHA BOOPYKACT IIKOJIbHUKA HAYYHBIM MC-TOAOM ITO3HAHMS, MMO3BOJIAIONIUM [IOJIY4YaTh O6’I)CKTI/IBHI)Ie 3HAHUA
00 okpyxarolieM Mupe. 3HaHHe (UIUUECKUX 3aKOHOB HEOOXOAMMO Ul M3Y4eHHsl XUMHH, OMOJIOTHH, reorpadum,
texHonoruu, OBXK, Bcero mukna rymanutapHbix npeameroB. Kypc ¢u- 3ukm B paboueil mporpaMme OCHOBHOTO
obmero o0pa3oBaHHs CTPYKTYPUPYETCs Ha OCHOBE (H3WUECKUX TEOpHWil: MeXaHHWKa, MOJEKYIsipHas (u3uka,
QJICKTPOJUHA- MHKa, SJICKTPOMArHUTHBIC KOJ'IC6aHI/I$I N BOJIHbI, KBAHTOBad (])1/131/11(21. OCO6CHHOCTL}O npeamera
«Du3rka» B y4eOHOM IulaHe 00Opa3oBaTeNbHOM MPOrpaMMbl SIBJISETCS W TOT (DAKT, YTO OBJIAJCHHE OCHOBHBIMHU
(bI/IBI/I‘-ICCKI/IMI/I MMOHATHUSIMH M 3aKOHAMHU Ha 0a30BOM YpOBHE CTaJio HeO6XO}II/IMI)IM TMPAKTUYCCKU KaXXAOMY Y€JIOBEKY B
COBPEMEHHOM JKHU3HHU.

3. Onmucannme mMecra Kypca GU3MKH B y4eGHOM ILIaHE,
VYuebnspiii ian MBOY COIL Crekonbhbiii orBogut 102 yaca it 00s3aTebHOTO U3y4eHHs] PU3UKU B 9
KJjacce, U3 pacuera 3 yd4eOHbIX yaca B Henemo. Kypc ¢u3uku BXOOUT B 00s3aTENIbHYIO YaCTh T'OJOBOrO y4eOHOro
IUIaHA E€CTeCTBEHHOHAYYHOH mpenmerHoi obnactu. KomndectBo vacoB mo paboueii mporpamme — 102 (corsiacHo
y4eOHOMY IUIaHy TUMHA3UU — 3 Yaca B HEJIEJIIO).

4. Onucanne neHHOCTHBIX OPHEHTHPOB colepKaHUs Kypca GpU3NKH.

LleHHOCTHBIE OPUEHTHPHI COAEPKaHUI Kypca (PU3UKHU B IIKOJIE HE 3aBUCAT OT YPOBHS M3YUEHUS U ONPEACIIIIOTCS
cienupukoil u3uku kak Haykd. [loHATHE «ILEH- HOCTH» BKIIOYAaeT EIMHCTBO OOBEKTHUBHOIO (caM OOBEKT) H
CyOBEKTHBHOTO (OTHO- IIEHHE CyOBEeKTa K 0OBEKTY), IO3TOMY B Ka4eCTBE LIEHHOCTHBIX OPHEHTUPOB (PH3U- YECKOTO
00pa30BaHuA BEICTYNAIOT OOBEKTHI, H3y4aeMble B Kypce (PU3UKH, K KOTOPBIM



Y ydamuxcs (bOpMI/IpyeTCH HOCHHOCTHOC OTHOUICHUC. HpI/I 9TOM BEAYLIYIO pOJIb UT'- PAIOT NO3HABATCIIbHBIC IEHHOCTH,

T. K. ﬂaHHLIﬁ y‘Ie6HLII>i npeaAMET BXOAUT B TIPYIITy NPEAMETOB IMMO3HABATCIIBHOTO HHWKJIA, TJIaBHAA LEJIb KOTOPBIX
3aKJIFOYAaCTCA B U3Yy4C- HUU MTPUPO/IbI.

OCHOBY NTO3HABATENbHBIX EHHOCTEN COCTAaBIISIIOT HAYYHBIC 3HAHMS, HAYYHbIE Me-TOAbI IIO3HAHMS, a IEHHOCTHBIE
OpHEeHTaLNH, (POPMUPYEMBIE y YUAIINXCS B IPOLIECCEN3yIeHUS PU3NKH, TTPOSIBIISFOTCS:

*B MMPpU3HAHUU IEHHOCTHU HAYYHOI'O0 3HAaHUA, €TI0 HpaKTH‘IeCKOﬁ 3HAYUMOCTHU, JO0-CTOBEPHOCTU;
® B LIECHHOCTH (I)I/IBI/I‘IeCKI/IX METOJ0B HCCIICIOBaHHUA JKMBOI 1 HEXKIBOK IIpUpOAbI;

® B IIOHMMAHUM CI0KHOCTHU U MMPOTUBOPEYHUBOCTH CaMOI'0O MMPONECCE MMO3HAHUA KAKU3BCUHOI'O CTPEMIICHU A K
HUCTHUHC.

B kauectBe OOBEKTOB LEHHOCTEH TpyAa W ObITa BBICTYNAIOT TBOpYECKas CO3WIA- TeJbHAsI NESTeNbHOCTS,
3JI0pPOBBIM 00pa3 >KW3HM, a IIEHHOCTHBIE OPUEHTAIIMU COJep- )KaHWS Kypca (HM3MKH MOTYT paccMaTpHBaThCs Kak
(dbopMupoBanmue:

® YBa)XUTENBHOI'O OTHOLIEHUS K CO3UIaTEIbHON, TBOPUYECKOH JesATeTbHOCTH;

® [OHUMaHUS HEoOXOAMMOCTH 3(P(HEKTHBHOrO M OE30MaCHOr0 HCIOIb30BAHHUSPA3IUYHBIX TEXHUUECKHX
YCTPOICTB;

® HOTPeOHOCTH B OE3YCIOBHOM BBIMOJHCHUHU TPaBHII 0€30MacHOr0 KCIONb30Ba-HUS BEIIECTB B TIOBCETHEBHOMN
KU3HU,

® CO3HATENHHOro BbIOOpa OyayIiiei mpodeccnoHaNbHOM A TETLHOCTH.

Kypc ¢usuku obnasaer BO3MOXKHOCTSIMHU Uit (POPMHPOBAHMST KOMMYHHUKATHBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX
COCTaBJISIFOT TIporiecc OOIeHHs, TPaMOTHas pedb, a LIeH- HOCTHBIE OPHEHTAl[MM HAaNpaBieHbl Ha BOCIUTAHHE Y
yYaIXCs:

® PaBUJIBHOTIO UCIIOJIb30BAHUS (PU3MUECKOI TEPMHUHOIOTUHM U CUMBOJTUKH;

® noTpeOHOCTH BECTU AWAJIOT, BHICHYIINBATh MHEHHE OIIIOHEHTA, Y4acTBOBATh BIUCKYCCHH;

® CrIOCOOHOCTH OTKPBITO BBIPAXKATh U apTyMEHTUPOBAHO OTCTANBATh CBOIO TOUKY3PCHUSL.

5. JInunoctHbre, MeTalnpeAMeTHbIe M NPeAMeTHbIC Pe3YJbTAThI 0CBOCHUAKYPCa (PU3UKH.

JIM4HOCTHBIE Pe3y1bTATHI:

ITaTpuoruueckoe BocUTaHUE:

NPOSIBJICHUE UHTEPECa K UCTOPHU M COBPEMEHHOMY COCTOSHHIO POCCHIICKOI (pu3nveckoit
HayKH;

LIEHHOCTHOE OTHOIIIEHHUE K JIOCTHKEHUSIM POCCUICKUX Y4€-HBIX -(DU3UKOB.[ pakaaHckoe

U lyXOBHO-HPaBCTBEHHOE BOCITUTAHMHE!

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKIICHUH OOIIECTBEHHO--3HAYMMBIX U 3THYECKHX
po0JIeM, CBSI3aHHBIX C IPAKTUYECKHM IPUMEHEHHEM IOCTHKEHUH (DU3HKY;

OCO3HaHHE BaKHOCTH MOPAJIbHO--3THUECKUX MIPUHIIUIIOB B I€A-TEIBHOCTH YIEHOT0. DCTETUIECKOE

BOCIIUTaHME!

BOCHPHUATHE ICTETUIECKUX KadecTB (pu3ndeckol Hayku: e€ rap-MOHHYHOTO IOCTPOCHHS,CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH.

HCHHOCTI/I Hay4YHOIO ITO3HAHUA:



OCO3HaHME IIEHHOCTH (PM3MYECKOW HAYKH KaK MOIIHOI'O MHCTPY-MEHTA IO3HAHMS MHpPa, OC-HOBBI Pa3BUTHUS
TEXHOJIOT U, BayKHEN-I1IEH COCTaBIISIOIIEHN KYIbTYpBI;

pa3BUTHE HAaydHOM JII0O003HATENIFHOCTH, MHTEpECa K MCCIIEI0Ba-TENbCKON AesTeabHOoCcTH. DopMupoBanue

KYJIBTYPBI 3/I0POBbSI 1 SMOLIMOHAIBEHOTO OJIarOITOTyqHsI:

OCO3HaHME IIEHHOCTH 0e30IacHOro o0pasa )KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE, BaYKHOCTH ITPaBUIT
0e30IacHOro MoBeie-HUsI Ha TPAHCIIOPTE, Ha J0POrax, ¢ NEKTPUYECKUM U Tell-JIOBBIM 00OPY/IOBaHUEM B JOMAIIHUX
YCIIOBUSIX;

cOpMHUPOBAHHOCTH HaBbIKa peIekcHH, TPU3HAHUE CBOETO MPa-Ba Ha OIIHOKY M TAaKOT'O JKENpaBa y APYyroro
YeoBeKa.

TpynoBoe BociuTaHue:

AKTHBHOE yJacTHE B PEIICHUU NPAaKTHIECKHX 3a/a4 (B paMKax CEMBH, IIIKOJbI, TOPOJIa, Kpasi) TEXHOJIOTHIeCKOn
Y COLMAJILHOM HaNpaBIIEHHOCTH, TPEOYIOMINX B TOM YHCIIE M (PU3NUECKUX 3HA-HUI;

MHTEpEC K MPAKTUYECKOMY M3YUEHHUIO MPOQECcCHid, CBA3aHHBIX ¢ (U3UKOH. IKOJIOrHIecKoe

BOCTIUTaHHUE!

OpHEeHTalMsl Ha NpUMeHeHHe (HU3MYECKUX 3HAHWM /ISl PelIeHHs 3a/a4 B o0JIacTH OKpyKa- IOMIeH Cpepbl,
IUTAHUPOBAHUS OCTYIKOB U OLIEHKU MX BO3MOXKHBIX MOCIIEACTBUH JUIs OKpYy KatoLeHCpesl;

OCO3HaHHKE II100AILHOTO XapaKkTepa AKOJIOTHYECKHUX MPOOJIeM M MyTed MX pelieHus. AlanTtanys 00y4Jaromerocs

K U3MEHSIOIINMCS YCIIOBUSIM COLIMANILHOM M IPUPOTHOM CPe/Ibl:TOTPEOHOCTh BO B3aUMOACHCTBUY NPU

BBITIOJIHEHUU HMCCIIEI0BAa-HUH M TIPOEKTOB (prznye-

CKOM HaIpaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JPYTUX;
TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPaKTUUE-CKYIO AESTEIbHOCTh; IIOTPEOHOCTH B
(hOopMHUPOBaHUM HOBBIX 3HAHUH, B TOM 4HcIe (pop-MynupoBaTh HJeH, MOHS-

TUSA, TUNOTE3BI O (PU3MUECKHX OOBEKTaX W ABJICHUSIX;

OCO3HaHHE JIEPUIIITOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW B 001acTH (DU3UKH; IIIAHUPOBAHHE CBOETO

pasBUTHA B HpI/IO6pCTCHI/II/I HOBBIX d)I/ISI/I-‘IeCKI/IX 3HaHHﬁ; CTPEMJICHUE aHAJIN3UPOBATH U BBIABJIATH

B3aUMOCBS3U IIPUPO-bI, O6H1€CTBa W DKOHOMUKH,

B TOM YHCII€ C UCTIOIb30BaHUEM (PU3NYECKHUX 3HAHMH;

OlIEHKa CBOMX JIEUCTBUII C y4ETOM BIIMSIHUS HA OKPYXKAIOIIYIO CPENy, BOSMOXKHBIX TJI00aJ1b-HBIX TOCIIECTBHIA.

MeTtanpeaMeTHbIe pe3yabTaThl:

YHuBepcallbHbIE N1I03HaBaTENbHbIE AehcTBUsIbazoBble

JIOTHY€ECKUEe I CTBU:

BBIABJISITh M XapaKTEPU30BaTh CYLIECTBECHHBIE MPU3HAKU 00BEK-TOB (SIBJICHUIT); YCTaHABINBAThL CYIIECTBEHHBIN

NPU3HAK KJIACCU(HUKALINK, OCHO-BAHUsI JUIsi 00OOLICHUS U
CpaBHEHUS;

BBIABIIATH 3aKOHOMEPHOCTH M IPOTHBOPEYMS B paccMaTpHBae-MbIX (aKTaxX, JaHHBIX M HAOMIONCHUAX,
OTHOCSIINXCS K (PU3UUECKUM SBJICHUAM;

BBISBIIATH NPUYMHHO--CICACTBEHHBIE CBSI3M NPH W3YYeHUM (PU3U-YECKUX SBJICHHUH W TPOLEC- COB; NeNaTh
BBIBOJIBI C HCIIOIb30BaHU-EM JEAYKTHBHBIX 1 HHAYKTUBHBIX YMO3AaK/IIOUEHUH, BBIABU-TATh TUIIOTE3bI O B3aUMOCBA3SIX
(u3NUECKUX BENNYH;

CaMOCTOSITENILHO BBIOMpATh CHOCO0 peleHust ydeOHOM (u3uue-ckoi 3amaun (CpaBHEHHE He- CKOJIBbKHX
BapUaHTOB PEIICHN, BEIOOp HanboIee OIXOISIIEro ¢ YYETOM CaMOCTOSITENIBHO BhIJIe- JICH-HBIX KPUTEPHUEB).

bazoBrle nccienoBaTenbCcKUe JEUCTBUA:

HCTIONB30BaTh BOIIPOCHI KaK MCCIIEI0BATENBCKUN HHCTPYMEHT MO3HAHUS,;

MIPOBO/IUTH TI0 CAaMOCTOSITENBHO COCTABJICHHOMY IUIAHY OIBIT, HE-CIOXKHBIM (PU3NYECKUH SKCIEPHMEHT,
HEOOJIBIIIOE HCCIE0BAHIE (HH3MUECKOTO SIBICHHUS;

OLICHNBAaTh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTH MH(OPMAIMIO, MOJYIEHHYIO B XOJE HCCIE- IOBAHHUS WIIH
9KCIIEPHUMEHTA;

CaMOCTOSATEIBHO (HOPMYJIMPOBATh OOOOIIEHMS M BBIBOABI IO pe-3yJbTaTaM MPOBENEHHOTO HaOIIOJCHUS,
OIIBITA, UCCIIEAOBAHNS,;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIEe pa3BUTHE (U3MUECKUX MPOLECCOB, a TaKXKe BBI- JBUTaTh
MIPEATIONI0KEHNS 00 MX Pa3BUTHU B HOBBIX YCIIOBUSIX M KOHTEKCTaX.



Pa6ora ¢ uadopmarueii:

MPUMEHSATH PA3JIMYHbIC METO/IBI, HHCTPYMEHTBI U 3aIpOChl IIPH MOUCKE M 0TOOpe HH(OpPMa-1MU W JaHHBIX
¢ ya9€TOM IpeAIoKeHHOH ydeOHOH (r3ndeckoi 3amaun;

AHANN3UPOBATh, CHCTEMATH3UPOBATh W HMHTEPIPETUPOBATH WH-(POPMALMIO Pa3IMYHBIX BU- JOB U (HopM
MPEeNCTaBIICHUS,

CaMOCTOSITEIIPHO BBIOMPATh ONTHMANbHYIO (opMy mpeacTapie-HHS HWHOOPMAIMK M HIUIIO- CTPHPOBATH
peliaeMbie 3a1a91 HECTIOKHBIMU CXeMaMHU, THarpaMMaMHy, HHOH TpadHKOi 1 MXKOM-OHHALIHSMH.

YHuBepcalbHbIE KOMMYHHKATHBHBIC JICUCTBUSI

OOmenne:

B X0Jie 00CYX/IeHHUs yueOHOTO MaTepHaa, pe3ynbTaToB Jadopa-TOpHBIX PaOoT U MPOEKTOB3a/1aBaTh BOIPOCH
M0 CYIIECTBY OOCY)KJaeMOH TEMbl M BBICKAa3bIBATh WJEH, HAlleJIEHHbIE Ha pe- IIEHWEe 3aJayd W TOIAepKaHue
6naroxenaTeIbHOCTH OOIIEHHS;

COIOCTaBIISITh CBOM CY)KACHHS C CY)KACHHSIMH APYTMX YYacTHH-KOB Jauaiora, oOHapyKWBaTh pa3iniue U
CXOZCTBO MO3UIIHIL;

BBIPaKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M IIUCbMEHHBIX TEKCTAX;

nyOJIMYHO TPEJICTABIIATh PE3yNbTAThl BBHITIOJHEHHOTO (PH3UYECKO-TO OMbITA (IKCIIEPUMEHTA, HCCIISIOBAHUS,
MIPOEKTA).

CoBMecTHast ASTEIBHOCTD (COTPYIHUYECTBO):

NOHUMATh W HCIONB30BaTh TMPEUMYIIECTBA KOMAaHIHOW ¥ HWHAM-BHAYalbHOH pabOThl MpU peliCHUH
KOHKPETHOU (hU3UUECKON MPOOITIEMEI;

OpUHUMATh e COBMECTHOM JICATENHHOCTH, OpPraHW30BbIBATH NEHUCTBHS MO €€ MJOCTIXKE- HHIO:
pacrpesiensiTh poiu, oOCYXIaTh TPOLECCHl M PE3yJAbTaThl COBMECTHOH pPaOOThI, 0000IIATh MHEHHS HECKOJIbKUX
JIIOJIEH;

BBITIOJIHATH CBOIO 4acThb Pa0OThHI, JOCTHIas KadyeCTBEHHOTO pe-3yJbTaTa I0 CBOEMY Halpas- JICHUIO U
KOOPANHUPYS CBOU lleﬁCTBHﬂ C APpYIruMH 4JICHaAMH KOMaH/bI;

OLICHUBAThH Ka4yeCTBO CBOCTO BKJI1aaa B OGHLPIFI MPOAYKT o KpUTC-pHUsiIM, CaMOCTOSTECIIBHO
c(hOpMYIMPOBAaHHBIM YYaCTHUKAMH B3a-MMOJICHCTBHSI.

YHuBepcallbHbIE peryiasaTUBHBIE JecTBUsA

Camoopranuzanysi:

BBISABIIATB IPOOJIEMBI B )KM3HEHHBIX U Y4EOHBIX CUTYALMAX, TPE-OYIOIIHNX JUIs pelIeHns GU-3U4eCKUX 3HAHHMI;

OPUEHTHPOBATHCSA B PA3IMUHBIX MMOAXOAAX NPHHATHA PELICHHH (MHIMBHAYalbHOE, NPUHA- THE PELIeHHs B
rpyIIe, IPUHATHE PEIeHUH TPYIIOoN);

CaMOCTOSATEIBHO COCTABJIATH ANTOPUTM PEIICHUS (PU3MYECKOH 3a7aud WM IUIaHa MCCIEeNO-BaHHUA C y4ETOM
HMEIOIIHXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MIPEJi- JIara-eMble BaApHAHThI PEILCHHH;

JieIaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CamokoHTpoIb (pediexcusi):

JlaBaTh aJIeKBaTHYIO OLEHKY CUTYAIlM1 U MpeaIaraTh IUlaH e€ n3-MeHeHNUs;

OOBSICHATh TPUYMHBI JOCTIDKEHUS (HEZOCTIDKEHMs) pe3yiabTaToB IEATENbHOCTH, JaBaTbh OLEHKY
MIPUOOPETEHHOMY OIIBITY;

BHOCHTH KOPPEKTHBBI B AESATEIBHOCTD (B TOM YHCIE B XOJ BBIIOI-HEHUS (U3NUECKOr0 HC- CIICTOBAHUS WIH
NPOEKTA) Ha OCHOBE HO-BBIX OOCTOSATENHCTB, U3MEHMBIIUXCS CHUTYallMH, YCTaHOB- JICHHBIX OLIMOOK, BO3HHKIINX
TPYAHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3yabTaTa LEIM U  YCIOBHAM.

OMONIMOHATEHBIA HHTEIIEKT:

CTaBHTbH ce0s1 Ha MECTO JPYTOro YeNIOBEKa B X0/l CIIOpa HIIM IUC- KyCCHUH HA HAyIHYIO TEMY, TOHUMATh MOTHBEL,
HaMepeHUs U JO-THKY JPYyroro.

[IpunsTie ceds u Ipyrux:

NPU3HABaTh CBOE PABO Ha OIMMOKY IIPU PEIICHUH (PH3UISCKHX 33/1a9 WU B YTBEPHKICHUSIXHA HAYIHbIE TEMbI
U TaKoe ke MPaBo JAPYroro.

IIpeameTHBIE pe3yabTaThI:
[IpeamerHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JTODKHBI OTpaskaTh CHOPMHUPOBAHHOCTH y O0YUAIOIIMXCST yMEHHH:



WCIIONIb30BATh MOHATHS: CHCTeMa OTCUYETa, MaTepralibHast TOUKa, TPAEKTOPHS], OTHOCHTEIILHOCTh MEXaHUUECKOTO
JBIDKEHUSI, nedopmanust (ypyras, IiacTHdeckas), TpeHHE, IIEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTD 1
TIepeTpy3KH; HEHTP TSHKECTH; aOCOMIOTHO TBEPAOE TEJ0, IEHTP TSHKECTH TBEPJOTo Tejla, PaBHOBECHE; MEXaHUIe-
CKHe KoJe0aHus U BOJHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK; SIEKTPOMarHUTHBIE BOJHBI, [ITKaJla SJIEKTPOMarHUTHBIX
BOJTH, CBET, OJIN30PYKOCTH U JTAIbHO30PKOCTb, CIIEKTPHI UCITyCKaHMs M MOTJIOMIEHHS; anbga, Oeta 1 raMMa-u3iryde-
HUSI, U30TOIIbI, SiIepHAs SHEPreTHKa,;

pa3nnyaTh SBIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEHHOE IBI)KEHNE, PAaBHOYCKOPEHHOE IPSIMOJTHHEH-
HOE JIBM)KEHHE, CBOOOIHOE ITaZieHUe TeJl, pABHOMEPHOE JABHIKEHUE M0 OKPYKHOCTH, B3aMOJICHICTBHE Tell, PEaKTHUB-
HOE JIBM)KEHHE, KojiebaTenbHOoe IBIKEHHE (3aTyXalolIne U BRIHYKAEHHbIE KojieOaHus), pe30HaHC, BOJTHOBOE JIBH-
AKEHUe, OTpaKeHHe 3BYKa, IIPSIMOIUHEIHOE pacpocTpaHeHHe, OTpakeHUe U IIPEIOMIIEHHE CBETa, [IOJIHOE BHYT-
pEHHee OTpa’keHUEe CBETa, pa3IoXKeHHe OeJIoro CBeTa B CIIEKTP U CI0KEHHE CIIEKTPAJIbHBIX IIBETOB, TUCIEPCHS
CBeTa, €CTECTBEHHAS Pa/IMOAKTHBHOCTh, BOSHUKHOBEHHE JINHEHYATOr0 CIIEKTPa U3JIyIEeHUS ) TI0 ONUCAHUIO UX Xa-
PaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (U3HIECKOE SBICHHE;

pacrio3HaBaTh NMPOSIBIEHHE M3yYEeHHBIX (DM3HMUYECKUX SBJICHHUI B OKpYKaroleM MUpe (B TOM ducie (pU3NUeCcKre
SIBJICHHS B IPUPOJIE: TIPHIIMBHI M OTJIUBBI, IBHKeHUE Tu1aHeT CONHEYHOH CUCTEMBI, PEaKTHBHOE JIBUIKEHHE JKUBBIX
OpraHu3MOB, BOCIIPHATHE 3BYKOB )KUBOTHBIMH, 3eMJIETPSICEHUE, CEHCMUYECKUE BOJIHBI, IlyHaAMH, X0, I[BETa TeJ,
ONTHYECKHUE SBJICHUS B IPUPOJIE, OUOIOTHYECKOe NEHCTBHE BHIMMOTO, YILTPa(pHOIETOBOTO U PEHTT€HOBCKOTO
U3JTy4eHUH; €CTeCTBEHHBIH PaJMOaKTHBHBIH ()OH, KOCMUYECKHE JIy4YH, PaJIMOAKTHBHOE H3JTy4eHHE PUPOIHBIX MH-
HEpaJioB; JICHCTBHIE PaJMOAKTUBHBIX M3JydE€HUH Ha OPTraHNW3M YeJIOBEKA), TIPH ATOM MEPEBOJIUTH IPAKTUIECKYIO
3a/auy B y4eOHYI0, BBIIENSATH CYIIECTBEHHBIE CBOMCTBA/IPU3HAKN (PM3MYECKHX SIBJICHUII;

OIKCHIBATh M3YYEHHBIE CBOWCTBA TeJ M (PM3MUYECKHUE SBICHHS, UCTIONB3Ys (PU3NUECKHE BETMYMHBI (CPEIHsS 1
MTHOBEHHAsI CKOPOCTb TeJla IPU HEPaBHOMEPHOM JIBIDKEHUH, YCKOPEHHE, IIepeMelleHue, yTh, YIII0Bas CKOPOCTb,
CHJIa TPEHHMS, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHe CBOOOJHOIO MaIeHNUs, BeC Tella, UMITYJIbC TeNa, UMITYJIbC
CHUJIbI, MCXaHHUYCCKas pa60Ta 1 MOINHOCTB, MNOTCHIUATIbHASA OHEPI'UA TEJIa, MOJAHATOr0 HaJl MOBEPXHOCTHIO 3E€EMIJIH,
MOTCHUHAJIbHAs DHEPTrUs cxKaTomn MPYXUHBbI, KHHCTUYICCKAs DHEPIUs, MOJIHAsE MEXaHU4YEeCKas SHEPT U, IEPUOA U
4acToTa KOJeOaHui, UTMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, TOKA3aTellb MPEIOMIICHUS
Cpe]lbl); IpH ONMMCaHWU MPaBUJIbHO TPAKTOBATH d)HSI/IquKI/Iﬁ CMBICJI UCITIOJIb3YEMBIX BEJINYHH, 0603Haqem/1;1 u cau-
HUIIBI (PU3HMYECKUX BEIUUUH, HAXOAUTH (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PM3HMUYECKYIO BEIMUUHY C APYTUMH Be-
JIMYUHAMH, CTPOUTH rPpaMKH U3YIEHHBIX 3aBUCUMOCTEH (PU3NYECKHX BEIHYHH;

XapaKTepU30BaTh CBOWCTBA Tell, (PM3HYECKUE ABJICHUS U IIPOLECCHI, UCHIONb3Ys 3aKOH COXPAHCHUS YHEPTUH, 3aKOH
BCEMHPHOT'O TATOTEHHS, IPUHLMII CYNIEPIIO3ULIMN CUJI, IPUHIMI OTHOCHTENbHOCTH ["anunes, 3akonsl HetoToHa,
3aKOH COXPAaHEHUs UMITYIIbCA, 3aKOHBI OTPA)KEHHUS U MPEIIOMIICHHUSI CBETA, 3aKOHBI COXPaHEHHUs 3apsJ0BOr0 U Mac-
COBOT'O YHMCEJI TIPU SAEPHBIX PEAKLHAX; IPH ITOM JIaBaTh CIIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U 3aIIMCHIBATh €r0 Ma-
TEMaTHYECKOE BBIPaKCHUE;

OOBSCHATH (pU3NUECKHUE IPOLIECCH! M CBOMCTBA T, B TOM YHCJIE M B KOHTEKCTE CUTYALHH IPaKTHKO-OPHEHTHPO-
BaHHOT'O XapaKTepa: BBIABJIATS IPHUMHHO-CIEACTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKHUX II1aroB
¢ oropoi Ha 2—3 M3y4YEeHHbBIX CBOMCTBA (DM3MUYECKHUX SBJICHUH, (PU3NUECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEI1;
pemarts pacu€rHble 3a1a4u (ONMHUPAIOINECS HA CUCTEMY M3 2— 3 ypaBHEHUIT), HCIIONb3Yys 3aKOHBI U (hOPMYIIBI, CBSI-
3bIBalOINE (PU3NYECKUE BEJIMYMHBL Ha OCHOBE aHAJM3a YCIOBHSA 3a/laull 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH
HEJOCTaIONIHe WM N30BITOYHbIEC JaHHBIE, BBIOUPATh 3aKOHBI H (OPMYIIBI, HEOOX OAUMBIE ISl PeLIeHHs], TPOBOINUTh
pacy€Thl ¥ OLIEHNBATh PEATMCTUYHOCTD MTOTYYEHHOT0 3HaYeHNS! (PU3NUECKOM BETUYHMHBI;

pacno3HaBaTh IPOOJIEMBI, KOTOPHIE MOKHO PEIINTH MPH IIOMOIIN (PU3MUECKUX METOOB; HCIOIb3Ys ONHMCaHUE UC-
CIIEZIOBaHUA, BBLACIATH IPOBEPIEMOE NPEAIION0KEHNE, OLIEHUBATh IPABUIIBHOCTD HOPSIIKa IIPOBEAEHHS UCCIEN0-
BaHM, JIeNaTh BHIBOJBI, HHTEPIIPETUPOBATH PE3yNIbTAaThl HAOIIOACHUI U OIIBITOB;

MIPOBOJIUTH OIIBITHI IO HAOIOACHNIO (DU3HMUYECKHX SBICHUH MM (QU3HYECKHX CBOMCTB TeN (M3ydeHHe BTOPOTo 3a-
koHa HploTOHA, 3aKOHA COXpAaHEHHs SHEPIHH; 3aBUCHMOCTh NIEPHOJa KOJIeOaHNH PYKUHHOTO MasT-

HHMKa OT MAacchl TPy3a U >KECTKOCTH MPYKHHBI H HE3aBUCUMOCTH OT aMIUTUTYABI MaJIbIX KOJEOAHMIT; MPsSMOIH-
Hel{HOe pacHpoCcTpaHEHHE CBETa, Pas3JIoKeHHe Oeloro CBeTa B CIEKTP; M3YYeHHE CBOMCTB H300pake-

HUS B IJIOCKOM 3€pKajie M CBOWCTB M300pakeHHs IpeMeTa B COOMpAlOIel JIMH3e; HaOMI0IeH)Ee CIUTOMIHBIX U
JMUHEWYATHIX CIIEKTPOB U3IYUEHHs): CAMOCTOSITENIFHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyaoBa-
HMUSI; OUCHIBATh XOJ OIBITA U €r0 Pe3yNbTaThl, (POPMYIUPOBATH BHIBOJIBI;

MPOBOJIUTH IPH HEOOXOAUMOCTH CEPHIO MPSMBIX H3MEPEHUM, ONpeNelisis CpeiHee 3HaUeHHE H3MepsieMOil BelTH-
9iHEI ((HOKYCHOE pacCTOSHUE COOMpAIONIeii TMH3BI); 000CHOBBIBATH BRIOOP CIIOCO0a M3MEPEHHUS/U3MEPUTEEHOTO
pubopa;

MPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3MUESCKUX BEITMYMH C UCIIONB30BAHUEM TPSIMBIX U3MEPEHHH (3aBUCH-
MOCTB ITyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM IBI)KESHNH 0€3 Ha4aIbHOW CKOPOCTH; epruoaa KonebaHuii Mare-
MaTHYECKOr0 MasiTHUKA OT JUIMHBI HUTH; 3aBHCHMOCTH yIJla OTPa)KeHHS CBETa OT yrila MaJeHHs 1 yria Ipejome-
HUS OT yI7Ia Ma/IeHNs): IUIAHUPOBATh HUCCIIEI0OBAHUE, CAMOCTOSITEIEHO COOMPATh YCTAaHOBKY, (PUKCHPOBATh PE3Yib-
TaThl MOIYYCHHON 3aBUCUMOCTH (PM3WIECKHX BEJMYHMH B BHJE TaOIHI] M TpadyKOB, A€NaTh BHIBOJBI 110 PE3YIbTa-
TaM HCCIIEAOBaHNS,;

TIPOBO/INTH KOCBEHHBIE M3MEPEHUs (PU3NUECKUX BENWYMH (CPEIHSSI CKOPOCTh M YCKOPEHHE Tela IPH PaBHOYCKO-
PCHHOM JIBI)KEHHH, YCKOPEHNE CBOOOAHOrO MAEHNUs, KECTKOCTD NPYKHUHBI, KO3(D(MHUIMEHT TPEHHS CKOJbXKe-
HUSI, MEXaHW4ecKas: paboTa M MOIIHOCTh, YaCTOTa M IepPHO KoJeOaHN MaTEMAaTHIECKOT 0 M IPY)KHHHOT'O MasiT-



HUKOB, ONTHYECKAsI CHJIa COOMpAIOIIEH JIMH3bI, PaANOAKTUBHEINA (OH): TNIAHUPOBATH U3MEPEHNS; COOMpATh JKCIIe-
PUMEHTAIBHYIO YCTAaHOBKY M BBIIIOJIHATH U3MEPEHUS, CIeys MPEIIOAKEHHON HHCTPYKIIUHU; BEIYUCIIATH 3HAUCHUE
BEJIMYUHBI ¥ aHAJIU3UPOBATh [TOJIYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOM MOTPEIIHOCTH H3MEPEHNU;
co0JIIoIaTh TpaByiIa TEXHUKH 0€30I1aCHOCTH MpH padoTe ¢ 1abopaTopHEIM 000pyI0BaHHEM;
pa3nnyaTh OCHOBHBIE IPH3HAKU M3YUCHHBIX (DU3MUECKUX MOJENEl: MaTeprualibHast TOUKa, aOCOIIOTHO TBEPJ0€
TEJI0, TOYEUHBIN UCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, IUITaHETapHask MOZENb aTOMA, HyKJIOHHAs! MOJIETIb ATOMHOTO
snpa;
XapaKTeprU30BaTh MPHUHIMIBI IEHCTBHS N3Y4EHHBIX TPHOOPOB M TEXHUYECKHX YCTPOMCTB C OITOPOH Ha MX OIHUCa-
HUS (B TOM YHCIIE: COUJOMETP, NATYUKH MOJIIOKEHHUS], PACCTOSHUS U YCKOPEHHUS, PaKeTa, 3X0JIOT, OUKH, IIEPUCKOII,
(oToanmapat, ONTHIECKHE CBETOBO/IBI, CIIEKTPOCKOII, TO3UMETP, Kamepa BuiibcoHa), UCTIONb3yst 3HAHUS O CBOM-
cTBax (PM3NUECKUX SIBJIICHUH U HEOOXOANMBIE (PU3NYECKHE 3aKOHOMEPHOCTH;
WCTIONIb30BaTh CXEMBI i CXEMAaTHYHBIE PUCYHKH N3Y4EHHBIX TEXHUYECKUX YCTPOMCTB, H3MEPUTEIBHBIX MIPUOOPOB H
TEXHOJIOTMYECKUX MPOLIECCOB ITPY PEIICHUH YUeOHO-TIPAKTUYECKHX 33/1a4; ONTUYECKHE CXEMBI JUIsl TIOCTPOCHUS
n300paxkeHU B INIOCKOM 3€pKaJie U coOuparolieil nuHse;
NPUBO/INTH ITPUMEPHI/HAXOANTH HH(OPMAIIMIO O MpUMeEpaxX NPaKTUYECKOro UCTIONb30BaHks (PU3NUECKUX 3HAHUH B
TIOBCEJHEBHOM KM3HHU JUIsl oOecrieueHus: 0€30MacHOCTH IpH 00pallleHnH ¢ MpudopaMu M TEXHUYECKUMH YCTPOii-
CTBAaMHM, COXPAHEHUs 3/0POBbs U COOJIIOAEHUS HOPM KOIOTHUECKOTO ITOBEICHUS B OKpYXKaIOIEH cpene;
OCYIIECTBIIATH OMCK HH(popManuy Gu3ndeckoro cojaepkanus B ceTi VIHTEpHET, caMOCTOATENLHO (hOPM yITHPYs
TIOMCKOBBIH 3aMpoC, HAXOJUTh ITYTH ONPEAEIICHHs JOCTOBEPHOCTH MOy4eHHON HHPOPMAIMK Ha OCHOBE UMEI0-
IIUXCS 3HaHUH U JOMOIHUTENBHBIX HCTOYHHUKOB;
UCIIOJIb30BaTh NPH BHINOJIHEHUH YYEOHBIX 3a/laHUH HAYyIHO-TIOMYIISIPHYIO JIUTEpaTypy (PU3HIECKOr0 COIepIKaHus,
CIIpaBOYHbIE MaTEPHAIIbI, pecypchl ceTu MHTepHeT; BiaeTh NpuéMamMu KOHCIIEKTUPOBaHHs TEKCTa, Mpeodpa3oBa-
HUs MHGOPMAIMK U3 OTHON 3HAKOBOH CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE TMCbMEHHbBIE U YCTHBIE COOOIEHNSI HAa OCHOBE MH(OPMAIIH U3 HECKOIBKHX MCTOUHUKOB
(u3MUeCcKoro copepxKaHusl, MyoIMYHO MPECTABIATh PE3YAbTATHI IPOSKTHOW MITH UCCIIEJOBATENbCKOW IS TENbHO-
CTH; TIPH 3TOM TPaMOTHO HMCIIOJIb30BATh M3y4YEHHBIH MOHATUHHBIN anmapat u3y4aeMoro pasjena (pu3uku u conpo-
BOX/IaTh BBICTYIICHUE MTPE3EHTAIMEH ¢ y4ETOM OCOOEHHOCTEH ayuTOPHU CBEPCTHHUKOB.

Bosee neranpHO IaHUpyeMbIe pe3ysIbTaThl 00y4YEeHUsI TPEICTaBICHbI B TEMATHYECKOM IUIAaHUPOBAHUH.

6. Conep:xanne kypca gusnkn B 9 Knacce
®dusnveckoe 00pa3oBaHHE B OCHOBHOH IIKOJIE JODKHO oOecreuuTh (HOpMHUpOBaHHE Yy O0y- YarOIIUXCS
NPEACTABICHHH O HAyJYHOW KapTHHE MHpa — Ba)KHOTO pecypca HaydHO-TEXHHYECKOrO IPOrpecca, 03HaKOMIICHHE
00y4aronmxcs ¢ GU3NIECKUMH M aCTPOHOMHYCCKUMH SIBIICHUSMH, OC- HOBHBIMH IIPHHIHUIIAMH PaOOThl MEXaHU3MOB,
BBICOKOTEXHOJIOTMYHBIX YCTPOICTB W IPHUOOPOB, pa3- BUTHE KOMIICTCHIMII B PCIICHHH HH)XCHEPHO-TCXHUYCCKHX U
HAyYHO-HUCCIIEJOBATENBCKIX 3a1a4.

1. 3akoHbI B3aUMONIEHCTBHUS U IBIKEHUS TEN

MarepuansHas Touka. Cucrema orcuera. Ilepemerienne. CKopocTh MPSIMOIMHEHHOIO paBHOMEp- HOT'O JIBIKEHUSI.
[IpssmonuneitHOe

PaBHOYCKOPEHHOE [BIDKCHHE: MTHOBEHHas CKOPOCTh, YCKOpPEHHe, IepeMelleHue. ['paduku 3aBH- CHMOCTH
KHHEMaTHIECKUX

BEIMYMH OT BPEMEHHM TP PAaBHOMEPHOM M PaBHOYCKOPEHHOM MABMXEHHMH. OTHOCHUTENBHOCTh MeXa- HHYECKOIO
JIBYDKCHUSL.

WueprmaneHple cucTeMbl orcdera. [lepBwIif, BTOpoit M TpeTii 3akoHbl Hpioroma. CBoOomHOe mane- Hue. 3aKOH
BCEMUPHOTO TATOTeHHs. MckyccTBeHHBIE ciyTHUKY 3emin. MMmynbe. 3akoH coxpaHe-HHS UMITysbca. PakeTsl.

2. Mexanudeckue Kone6aHus 1 BOTHEL. 3BYK.

Konebarensnoe nsmkenune. Konmebanms rpy3a Ha mpyxuae. CBoOommbie konebanms. KomebaTenms- Has cucrema.
MasTHUK. AMIUITUTYAA, IEPUOJ, YaCTOTa KOIEOaHHH.

[IpeBpamieHust >HepruM TPH KOIEOATEIHHOM JBIKCHHW. 3aTyXaromue KojeOaHus. BBIHYXICHHBIE KOIeOaHWS.
Pacnipoctpanenune koneGaHuii B ynpyrux cpenax. Ilomepednsle ¥ NpopoibHBIC BONHBL. CBS3b JUIMHBI BOJHBI CO
CKOpPOCTBIO €€ PAaCIpOCTPaHEHHUS W MEepHOaoM (JacToToi). 3ByKoBEIe BOMHBL CKOpOCTBH 3BYKa. BeICOTa M TpOMKOCTH
3ByKa. JXO0.

3. DJIeKTPOMAarHUTHbIE ABJICHHS

OnHOpOIHOE M HEOJHOPOIHOE MarHuTHoe moie. HampasiieHue TOka M HampaBlieHHE JIMHUA ero MarHUTHOTO ITOJIS.
[pasmuo OypaBunka. OOHapYykeHHEe MarHUTHOTO ToJsL. [IpaBwiio JeBoOit pyKu.



WNHpykiust MarHUTHOTO TOJSL. MarHUTHBIM TIOTOK. DJIEKTPOMAarHUTHAs WHAYKIWS. [ eHepaTtop Ie- peMEHHOTO TOKa.
[IpeoOpa3oBaHus HSHEPTUUM B IJICKTPOreHEpaTOpax. OKOJIOTMYCCKAE TPOOIIEMBI, CBSA3aHHBIC C TCIUIOBBIMH H
THIIPO3JICKTPOCTAHIIMSAMA. JJICKTPOMArHUTHOE IOJIe. DJIEKTPOMArHUT- HbIe BONHBL CKOPOCTh pPaclpOCTpaHECHUS
AIEKTPOMATHUTHBIX BOJH. DJICKTPOMATHUTHAS MIPUPOJIa CBETA.

4. Ctpoenue aToMa 1 AaTOMHOTO A7pa

PanroakTHBHOCTE KaK CBUIICTEIBCTBO CIIOXKHOTO CTPOCHHS aTOMOB. Anb(da-, OeTa- U raMMa-um3ny- deHus. OTbBITHI
Pesepdopna. Anepras Mmomens aroMa. PanroakTHBHEIC TPEBPAIICHUS aTOMHEIX siniep. [IpOTOHHO-HEHTPOHHAS MOJIETh
sapa. 3apsgoBoe M MaccoBoe uucia. SnepHble peakimu. Jle- nenue u cunte3 spep. CoxpaHeHHE 3apsiioBOro M
MacCCOBOT'0 YHCEIT TIPU SACPHBIX PEAKITUSIX.

JlaGopaTopHbIe pabOTHL:

1. MccnenoBanue 3aBUCUMOCTH EPHOJA U YACTOTHI CBOOOIHBIX KONeOaHH HUTSHOTO MasSTHUKA OTETO JTUHEL.

2. V3Mepenue ycKOpeHHs CBOOOIHOTO MaIeHHs C MOMOIIBI0 MAsTHHKA.

3. Usyuenue sBIEHHS YEKTPOMATHUTHOMN MHYKIIHH.

4. Nzydyenue TpeKoB 3apsUKEHHBIX YACTHIL IO TOTOBEIM (GOTOrpadusim.

HNupopmanus o6 ucnonszyemom Y MK.

Junst peanuzanuy nporpamMMbl Ucrioib3yercst yueOHuk «®Pusuka 9», aprop [leppmkun A. B,'yrauk E. M.,
uckimodeHHbIH 13 denepanbHoro nepevyns yueounkos ([Ipuka3 Munnpocsemenust Poccun or 18.05.2020 N 249 "O
BHECEHHU M3MEHEHU B (e/iepalibHbIi NepedeHb YUeOHHKOB, pe- KOMEHIYEMbIX K HUCIIOJIb30BAHUIO TIPH Pean3aliu
HMMEIOLIHNX TOCYJapCTBEHHYIO aKKPEIUTAINIO 00pa3oBaTelIbHBIX MPOrpaMM HavaJbHOTO OOIIEro, OCHOBHOTO OOLIEro,
cpenHero obiero o0pas3o-BaHus, yTBEPKICHHbBII prukazoM MuHUCTEpCTBa pocBenieHus Poccuiickoit @enepanuu ot
28 ne-xabps 2018 . N 345").

B yueOHO-MeTouecKuii KoMIuieKe (TOMUMO y4eOHHUKOB) BXO/IST TAKXKE ITporpaMma Kypca, padoune TeTpay,
METOJIMYECKOE TOCOOHE ISl YIUTENs, COOPHUK BOIPOCOB U 33714 10 (PU3MKe IUIIOCHOBHOM IIKOJIBI TOT'O JK€ aBTOpA.

OCco0eHHOCThIO JAHHOTO Y4eOHHKa SIBJISIOTCS:

* M3NIOKEHHE y4eOHOro MaTepuaia B TUaJIOrOBOM PEXHME;

* HCIIOJIb30BaHKE JIBYX CAMOCTOSTENBHBIX, B3aUMOCHCTBYIONINX HH(POPMAIIMOHHBIX PSIJIOB
— BepOaJIbHOTO 1 BU3YAJILHOT 0

* HaJM4YUe CTeUHANbHBIX TPAKTUKYMOB 110 O0YYCHHIO PELICHHUS 3a1ay.
Uznoxenne ydeOHOro marepuasia B y4eOHHKE COOTBETCTBYET aBTOPCKOH Iporpamme Kypca (QU3UKH B
OCHOBHOM IIIKOJIE.



TemaTu4ueckoe MIAHUPOBAHUE

7. TemaTH4eckoe H KajleHIapHOe MJIAHHPOBAHUE.

Ha3zBanue pa3naenos, Koa-Bo IlnanupyemMble pe3yabTaThl Kontpoas
TeM 4aCco0B JIMYHOCTHBIE npeIMeTHhIE MeTanpeaMeTHbIe
3axoHbl B3amMopei- 30 e copmupoBars moszHa- | [ToHHMMaHHe 1 CIOCOOHOCTH OMHUCBHIBATH U OOBACHATH QusH- | Pecynamusnsie: ITposepxka BeIOIN-
CTBHS U [ABHKECHHSA BaTEJbHBIA HMHTEPEC K | YECKUE ABJIEHHS: IOCTYIATENbHOE JBIKEHUE, CMEHA JHA U | ® OBJaJeTh HABBIKAMH IIOCTAHOBKM | HEHMS JOMAIIHHMX
TeJa IpeAMeTy, YBEPEHHOCTL B | HOUM Ha 3emie, cBOOOIHOE MaJeHUE TeN, HEBECOMOCTh, | LejIei, IIaHUPOBaHMS; 3a7aHui, 1abopa-
BO3MO>KHOCTHU MOo3HaHuA | ABWIKCHUC IO OKPYKHOCTHU C MOCTOSIHHOH 110 MOIYJIIO CKO- ® HAYYUTLCA IOHMMATh PpPa3Indus TOpHas pa60Ta
NPUPOABI, HEOOXOIMMO- | POCTHIO, Mex 1y TeopeTndeckumu Moziensamu u | Nel, OmBITBI, mpe-

CTH Pa3yMHOI'0 HCIOJb30-
BaHUs JOCTHKEHUN HAyKH
U TEXHHKH, yBaKEHHE K
TBOpPLIAM HAyKH, 4YYBCTBO
NaTpUOTH3MA;

e copMupoBaTh  camo-
CTOSTETIFHOCTh B TPHOO-
pereHun 3HaHUU O (GU3M-
YeCKHX SBJICHHSAX: MeXa-
HUYECKHX, JJIEeKTpUYe-
CKHX, MarHHUTHBIX, TEIIO-
BBIX, 3BYKOBBIX, CBETO-
BBIX;

e chopMupoBaTh TO3HA-
BaTeNbHbIE HHTEpPECHl U
TBOpYECKHE CIOCOOHOCTH
mpu W3ydeHWH QPu3nIe-
CKUX TIPHOOPOB H CIIOCO-
00B m3MepeHHs Qu3nye-
ckux BenmmuuH (CH, cra-

PUHHBIE MEpbl  UIMHBI,
Beca, 00bema);
® HAy4YUThCSI  CAMOCTOSI-

TENBHO TpHOOpeTaTh 3HA-
HUS O crocobax u3Mepe-
HUSI GU3HMYECKNX BETUYUH
U TIPAKTHYECKOU 3HAYUMO-
CTH HW3y4EHHOTO MaTepH-
auna,;

3HaHKe U ClIOCOOHOCTh JIaBaTh ONpeielieH s/ onucanus (hu-
3UYECKUX MOHATHH: OTHOCUTEILHOCTD JABHWXXCHUSA, I'COLICH-
TpHUYECKasd U TCJIMOLCHTPHUYCCKasd CUCTEMbI MHUpa,; IE€pBas
KOCMHUUECKasi CKOPOCTh, PEaKTUBHOE JBWKEHHE; (puznye-
CKHMX MOJIeJIeii: MaTepHuabHas TOUKa, CHCTEMa OTCUEeTa;
(U3NYECKUX BENMYUH: epeMeleHne, CKOPOCTh PaBHOMEP-
HOT'0 NPSIMOJIMHEHHOT 0 IBM)KEHHS1, MTHOBEHHAsI CKOPOCTb U
YCKOpEHHE TIPH PaBHOYCKOPEHHOM IPSIMOIMHEHHOM IBH-
JKEHUH, CKOPOCTh U LIEHTPOCTPEMUTEIBHOE YCKOPEHHUE MPU
PaBHOMEPHOM JIBU)KEHUH TeJa 110 OKPYKHOCTH, UMITYJIbC;
[ToHnMaHue cMbICIa OCHOBHBIX (DM3MYECKHX 3aKOHOB: 3a-
KOHbI HbIOTOHA, 3aKOH BCEMHPHOTO TSTOTEHHS, 3aKOH CO-
XpaHEHHs UMITyJIbCa, 3aKOH COXPaHEHHs SHEPTUH U YMEHHE
MNPUMEHSTh UX Ha IPaKTHKE;

YMeHue NpUBOIUTH MPUMEPH TEXHUYIECKUX YCTPOMUCTB U
JKMBBIX OPTaHU3MOB, B OCHOBE NE€PEMELIECHUS KOTOPBIX Jie-
JKUT TIPUHIMIT PEAKTUBHOTO JIBIKEHUS; 3HAHUE U YMEHHE
OOBSICHATh YCTPOWCTBO U NIEHCTBHE KOCMHUYECKHX PaKeT-
HOCHUTEICH;

YMeHue HM3MepsATh: MIHOBEHHYIO CKOPOCTh M YCKOPEHHE
IIPY PaBHOYCKOPEHHOM TNPSIMOJIMHEHHOM IBMXECHUH, IICH-
TPOCTPEMUTENBHOE YCKOPEHHE MPU PaBHOMEPHOM JIBHKE-
HHUHM TI0 OKPY>KHOCTH;

YMeHue NCTonb30BaTh MOMYIEHHBIE 3HAHNS B TTOBCEIHEB-
HOW JKW3HU (OBIT, SKOJIOTH, OXpaHa OKPYKAIOIIEH CpeIbl)

peajbHBIMH OOBEKTaMH, OBJIAJIETh
PETYJIATHUBHBIMHU YHUBEPCAJIbHBIMHA
NEWCTBUSAMHU ISl OOLSICHEHMS SIBJIE-
HUWA TpUpoabl (paayra, 3aTMEHHE,
pacupeHye Tel Ipu HarpeBaHun);

® OBJIAJICTh JBPHUCTUYECKUMH METO-
JlaMU TIPH peleHruu mpobiieM (mepe-
XOJl )KUKOCTH B TIap WM B TBEPIOE
COCTOSIHME U IIEPEXOJ BELIECTBA M3
TBEPJIOr0 COCTOSHHUS B ra3000pasHoe,
MUHYS )KHIKOE);

® OBJIAJICTh HABBIKAMHM  CaMOCTOSI-
TEJIBHOI0 NPHOOpETeHHs 3HAaHWH O
JUIHe, o0beMe, BPEMEHH, TeMIlepa-
TYype;

® OBJIAJICTh HABBIKAMHM CaMOCTOSI-
TENBLHOTO MPHOOPETEHNS 3HAHUN TIPU
OIIPEICTIEHNH LIEHbI AENEHUI U 00b-
eMa, TIOCTAaHOBKH L€JIH, IIaHHpOBa-
HHS, CaMOKOHTpPOJSI W OLCHKH pe-
3yIbTaTOB CBOCH JEATEIBHOCTH; O CO-
3/IaTENAX COBPEMEHHBIX TEXHOJIOTH-
YECKHUX MPUOOPOB U YCTPOHCTB;

Ilo3nasamenshoie:

¢ (HOpMHUPOBATh YMEHHUsI BOCIIPUHH-
MaTh W TepepabaTeiBaTh WHQOpMa-
IO B CHMBOJIMYECKOH (opme NpH
nepeBoyie (PU3NUECKUX BEINYNH;

3EHTAIMK W JI0-
KJ1a]1bl, KOHTPOJIb-
Hast padora Ne 1.




® HCIIOJIB30BATh 3KCIEpH-
MEHTaJIbHBI METO/ HC-
CIIEIIOBaHHS;

® YBaKHUTEIHHO OTHO-
CHUTBCS JIPYr' K APYTYy U K
YUHTEIIIO.

e (QopMHpOBaTH YMCHHS BOCIPHHU-
MaTh, mepepabaThIBaTh M BOCIIPOU3-
BOJIUTHh MH()OPMAIIUIO B CJIOBECHOH U
obpasHoit popme;

e (GopMHUpOBaTh HABBIKH CaMOCTOS-
TENIFHOTO MOWCKa, aHau3a U 0Toopa
HH(POPMAIINH C UCTIONh30BaHUEM MH-
TEpHETA, CIPABOYHOM JIUTEPATYpPhI
JUTSL TIOJITOTOBKH TIPE3CHTALINH;

Kommynuxamuenote:

® pa3BUBATh MOHOJIOTHYECKYIO U JTHa-
JIOTHYECKYIO PeUb;

® YMETh BBIPAXaTh CBOU MBICITH, CITy-
maTe CcoOECeqHUKa, IMOHHMATL €ro
TOYKY 3pEHHs, OTCTAMBaTh CBOIO
TOUYKY 3PEHMs], BECTU JJUCKYCCHUIO;

® HAYYUTHCsI paboTaTh B Mape MpH U3-
MEPEHHH JJIMHBI, BBICOTBI, YaCTOTHI
MyJbCa,;

® yMeTh padoTath B IpyIIIE.

MexaHu4yeckue KoJe-
0aHUS U BOJHBI. 3BYK
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e chopMupoBaTh I03HA-
BAaTENbHBIA HMHTEpPEC K
MpeIMETy, YOeXKIECHHOCTD
B T03HAaBaeMOCTH IIpH-
POZBI, CAMOCTOSTEILHOCTD
B TPUOOPETEHUU TPAKTH-
YECKUX YMEHMUIA;

e copMupoBaTh HHTENI-
JIeKTyaJbHbIE W TBOpYE-
CKHE CIIOCOOHOCTH, Pa3BH-
BaTh UHULIUATHBY;

e chopMupoBaTh CHOCOO-
HOCTB K CaMOCTOSITEINb-
HOMY TpHOOPETEHHI0 HO-
BBIX 3HAHWH W NpaKkTHYe-
CKUX YMEHUIL;

¢ chopMupoBaTh LeH-
HOCTHBIE€ OTHOIIEHHS APYT
K JIpYyTy, K YIHUTEII0, K pe-
3yabTaTaM 00yqeHHS;

[NonnMaH#ue 1 CIOCOOHOCTH OIMUCHIBATH U OOBSICHATH (PH3H-
YecKHe SBJICHUS: KoJIeOaHUsI MaTeMaTHIeCKOr0 U P y>KUH-
HOT'0 MasITHUKOB, PE30HAHC (B TOM YHCJIe 3BYKOBOIT), Mexa-
HUYECKHUE BOJIHBIL, JUTMHA BOJIHBL, OTPaXKEHUE 3BYKa, 9X0;
3HaHKE U CIIOCOOHOCTh J]aBaTh OMpeeIeHUs] (PU3NUECKUX
TIOHATHI: CBOOOIHEIE KOeOaHus, KojieOaTeIbHas CUCTEMA,
MasTHIK, 3aTyXaloIIre KoleOaHus, BRIHYKICHHBIE Koneba-
HUS, 3BYK U YCIIOBHS €r0 PaclpOCTpaHEHUs; (PH3UIECKUX
BEJIMYUH: aMIUTUTYIA, IEPHUO]] U YacToTa KojebaHuil, cob-
CTBEHHAs 4acTOTa KOjaeOaTeIbHOI CHCTEMBI, BBICOTA,
[TemOp], TPOMKOCTE 3BYKa, CKOPOCTH 3BYKa; (PM3UIECKUX
MOJIeNIeii: TApMOHHYECKIE KOJIeOaH!s, MaTeMaTHYECKUI
MasITHUK;

Brnagenne sKCHepUMEHTAIEHBIMA METOJAaMH HCCIIEIOBA-
HUS 3aBICHMOCTH TIEpHOJa M YacTOTHI KOJNeOaHUi MasT-
HHKAa OT JJIMHBI €70 HUTH.

Pezynamuegnsie:

® OBIIaJIcTh HABBIKAMH CaMOCTOSI-
TEJbHOW MOCTAHOBKH IIENH, ILUIAHHPO-
BaHMsS XOJa O3KCIEepPHMEHTa, CaMo-
KOHTPOJISI ¥ OLIEHKH Pe3yNbTaToB U3-
MEpEHUS pa3MEPOB MaJIbIX TEIT;

® OBJIQJICTh IBPUCTHUECKUMH METO-
JIlAMH pelIeHHs] Mpo0JieM, HaBbIKAMHU
00BbsICHEHUSI SIBJICHUS TUPPY3UHL;

® OBIIaJIETh HABBIKAMH CaMOCTOSI-
TENBHOr0 MPUOOPETEHHsS 3HAHUH O
B3aMMOJICHCTBUM MOJIEKY]l Ha MpH-
Mepe Hu3MeHeHHs (hOpMbI Tena npu
PACTSDKEHHU M CXKATHH  YIPYroro
Tena, 00 arperaTHOM COCTOSHHU Be-
miecTBa Ha 3emite u miaHerax Con-
HEYHOU CHCTEMEI;

Ilosnaeamenvhuie:

IIpoBepka BrION-
HEHUS! JOMAIIHUX
3aJaHHi, camo-
CTOSITENIbHBIE  pa-
00ThI, J1abGopaTop-
Hast pabora Ne 2,
OITBITHI, TIPE3ECHTA-
IUA U JOKJIAIpI,
KOHTpOJIbHAs pa-
6ota Ne2.




® HAY4UTHCS TOJTB30-
BaThCS IKCICPUMECHTAb-
HBIM METOJIOM HUCCJICIOBA-
HUS TIPU U3MEPEHUU pas-
MEpOB MaJIbIX TET,

® MpUHUMaTh U O0OCHO-
BBIBATh PEIICHUS, CaMO-
CTOSITEIBHO OIICHUBATH Pe-
3yJIbTATBl  CBOMX  JICH-
CTBHIA;

e chopmupoBath  yOex-
JICHHOCTh B HEOOXOIHUMO-
CTH Pa3yMHOI'0 UCIIOJB30-
BaHUA JOCTHKEHUN HAYKH
Y TEXHOJIOTHM.

® OBJIAJCTh T03HABATCILHBIMU YHH-
BEpCAbHBIMH  y4eOHBIMH J1€HCTBU-
MU Ha TIpUMeEpax THIOTe3 JUIsi 00b-
SICHEHUsI CTPOCHHS BEIIECTBA U MOJIe-
KYJbl, siBIeHHs IUQPy3Un B rasax,
JKUJIKOCTSIX W TBEPJBIX TENax, B3aw-
MOJIEHCTBUS MOJIEKYJI ¥ OKCIIEpUMEH-
TaLHON MIPOBEPKH BBIIBUI'AEMbIX ['H-
TMOTE3 C TIOMOIIBIO OIBITOB;

® yMETh NPEIBUIETH BO3MOXKHBIE pe-
3yIbTaThl, OHMMaTh  pa3IN4us
MEXTy UCXOMHBIMU (PaKTaAMH U THUTIO-
TC3aMU JId UX O6’B${CHCHI/I${, MEXAYy
MozensIMU  (MOZIENb  OPOYHOBCKOI'O
JABUKXCHHS, MOJICKYJIBI BOABI, KHUCIIO-
poia) U peabHBIMU O0BEKTaAMH;

® YMETb NPEABUACTL BO3MOXKHBIC pe-
3yJIbTAThl CBOUX JECHCTBUM IIPU U3ME-
HEeHUH (HOPMBI XKUAKOCTH, OOHApYIKeE-
HHU BO3[yXa B OKPYXAalOLIeM IIpo-
CTPaHCTBE;

® OBJAJCTh IO3HABATEIBHBIMU YHU-
BEpCANTbHBIMUA Y4eOHBIMH JIeUCTBU-
SAMH TIPA COCTaBJICHHH CpPaBHUTEIb-
HBIX TAOJINII,

Kommynukamuenuvie:

® pa3BHBAaTh MOHOJOTMYECKYI0 U
JIMAJIOTHUECKYIO PEUb;

¢ yMeTh BOCIIPHHUMATH IIepepadaThI-
BaThb M IPEIbSBIATE HHPOPMAIHIO B
CIIOBECHOM, 00pa3Hoi hopmax, BeIpa-
’KaTh CBOM MBICIIH, CITyIIaTh cobece-
HHKa, IPUHAMATh €r0 TOUKY 3pPEHHS,
OTCTamBaTh CBOIO TOUKY 3PEHHS, Be-
CTH IUCKYCCHIO;

e yMeTh paboTaTh B TPYIIIE

DJIeKTPOMATrHUTHOE
noJie
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e chopMupoBaTh TO3HA-
BaTeNbHBI HMHTEpPEC H
TBOPYECKYIO MHUIINATHBY,
CaMOCTOSITEILHOCTD B
MIpUOOpEeTeHNN 3HAaHUHA O

TTonuMaHye U CIIOCOOHOCTE OMUCHIBATH M O0OBICHSITH (1)I/I3I/I'
YeCKHE SIBJICHUS/ MIPOLECChI: DJICKTPOMAIrHUTHAS UHAYKIUA,
CaMOMHIAYKIUA, IPEIIOMIICHUC CBCTA, AUCIIECPCUA CBLCTA, 10~
TJIOMICHUC U UCITYCKAHUC CBETA ATOMAaMH, BOBHUKHOBCHUEC
JIMHEHUYaThIX CIICKTPOB MCITYCKAHWA U NOTJTOLICHUSA;

Pezynamuesnvie:

® OBJAJICTh HABBIKAMH CaMOCTOSI-
TENFHOTO TPHOOPETeHNs] 3HAHWH O
JIBIDKCHUH TEJI HA OCHOBaHMH JINYHBIX
HaOIOICHNH, PAKTUYECKOT 0 OIbITA,

[IpoBepka BbINO-
HEHHUS JOMAIIHUX
3aJaguii, caMo-
CTOSITETIbHBIE pPa-




MEXaHHUYEeCKOM  JIBHIKE-
HHUU, O B3aUMOJCHCTBUH
TeJN, TPaKTHYECKUE yMe-
HUS;

o copMupoBaTh IICH-
HOCTHOE OTHOIIICHUE JPYT
K IPYTY, K YIUTEINI0, K pe-
3yabTaTam o0y4eHHUs;

® CTUMYJIMPOBAThH Hc-
MOJNB30BAHUE  DKCICPH-
MEHTAJIBHOTO METOoHa HC-
TOJIB30BAHUS TIPU H3yYe-
HUM PaBHOMEPHOTO U He-
PAaBHOMEPHOTO JBHIKCHUS,
CKOpOCTI/I JABHXKCHUA TCII,
L] yMeTI) l'IpI/IHI/IMaTb caMo-
CTOATCIIBHBIC peIHeHI/ISI,
00OCHOBBIBATL U OLICHU-
BaTh pPE3yJbTaThl CBOMX
JICHCTBUM, IIPOSIBIIATH
UHUIMATHBY TPU U3yde-
HUH MEXaHUYECKOrO JIBH-
JKEHUS, B3aUMOJICHCTBUS
Te,

3HaHMe U CIIOCOOHOCTH JaBaTh ONpe/ieNIeHus)/ onrcanus ¢u-
3MUYECKUX TOHSATUHA: MarHUTHOE MOJie, JTUHUM MarHUTHOU
UHAYKIUH, OJHOPOJHOE M HEOJHOPOJHOE MArHUTHOE TOJIe,
MarHUTHBIM TIOTOK, MEPEMEHHBIH AJIEKTPUUYECKHH TOK,
SJEKTPOMAarHUTHOE II0Jie, 3JIEKTPOMATrHUTHBIE BOJHBI,
JJIEKTPOMAarHUTHBIE KOJEOaHUs, paJNOCBsI3b, BUIUMBIHA
CBeT; (U3NYECKNX BEIWYMH: MarHUTHAS WHITYKIHS, WHYK-
TUBHOCTb, TIEPHOJ, YaCTOTAa M aMIUTUTY/Ia SIEeKTPOMarHuT-
HBIX KOJI€OaHMii, IOKa3aTeN! PEJIOMIICHHS CBETa;

3naHre (OPMYIMPOBOK, MOHMMaHHE CMBICIa W YMEHHUE
MPHUMEHSTh 3aKOH MpeIOMJICHUs CBeTa U mpaBuio JleHna,
KBAaHTOBBIX MocTynatoB bopa;

3HaHUe Ha3HAueHMd, YCTPOMCTBa M NPUHLIMNA IEHCTBUA
TEXHUYECKUX YCTPOMCTB: 3JEKTPOMEXAaHUYECKUI HHIYK-
IMOHHBIN T'eHepaToOp MEePEMEHHOr0 TOKa, TpaHcdopmarop,
KoJebaTeNbHBIN KOHTYP, IETEKTOpP, CHEKTPOCKOII, CIIEKTPO-
rpag;

Ilonumanue cyTH MeTola CHEKTPAlbHOIO aHalu3a U €ro
BO3MOXKHOCTEH.

TOHUMAaHUS Pa3IM4uil MEXIy Teope-
THYECKOH MOJIENbI0  «PaBHOMEPHOE
JIBIDKCHHE» M PEaIbHbIM JIBH)KCHHEM
Te B OKPYXKAIOIIEM MHPE;

® OBNIANICTh HABBIKAMH  CaMOCTOSI-
TENBHON MOCTAHOBKH LIEIH, TUIAHHPO-
BaHMS XOJa OKCIECPHUMEHTa, CaMo-
KOHTPOIISI U OIICHKH PEe3y/IbTaTOB H3-
MepeHHsI TIPH BBIMOTHEHUH TOMaIll-
HHUX OKCIEPUMEHTANBHBIX 3aJaHHUi,
J1a00paTOPHBIX PadOT;

® HAYYUTHCSI CAMOCTOSITENBHO  HC-
KaThb, OT6I/IpaTI) 1 aHAJIM3UPOBATHL UH-
¢dopmario B ceru MHTepHer, crpa-
BOYHOMH JINTEPATYPE;

® OBIIA/ICTh IBPHUCTHYECCKHUMH METO-
JIaMH peleHus! TpodIieMm;

Ilo3naseamenvnuole:

® BOCIIPMHUMATH U [IEPEBOJIUTH YCIIO-
BUSI 33]1a4 B CHMBOJIMYECKYIO (hOpMY;

® HaXOJUTh B TEKCTE TPEOyEeMYIO UH-
(dopmario (B COOTBETCTBHH C Iie-
JISIMH CBOCH JIEITEIbHOCTH);

® OpDHUEHTUPOBATHCS B COJEPIKAHHU
TEKCTa, TIOHUMATh HETOCTHBIA CMBICI
TEKCTa, CTPYKTYpPHPOBATh TEKCT;

e OTOMpATh U aHATH3UPOBATH UHDOP-
MAaIliio0 O B3aMMOIEHCTBUHU TeI C II0-
Moipto MHTEpHeT];

® YMeTh MPEIBUICTh BO3MOXHBIE pe-
3yAbTaThl,  MOHUMATh  PA3IUYUS
MEXIY UCXOTHBIMH (DaKTaMHU U THIIO-
Te3aMH Uil UX OOBACHEHHS, MEKAY
TEOPETHYECKON MOJICNIBI0 U peab-
HBIM 00BEKTOM;

® YMETh MPOBOAUTH IKCIEPUMEH-

TAJIbHYIO TIPOBEPKY BBIIBHHYTBIX TH-
oTe3;

00THI, TabopaTop-
HBle paboTel Ne
3,4,5,6,7, OMBITHI,
Npe3eHTAllMd |
JOKITabl,  KOH-
TposbHasl paborta
Ne 3, Tectupopa-
HHE.




® OBJIAJICTh TO3HABATEIBHBIMU YHH-
BepCAbHBIMH  YYEOHBIMH  JICHCTBH-
SIMH TIPH COCTABJIEHHM CPABHHTEIIb-
HEIX TAOJIHII,

Kommynukamuenoie:

® pa3BHBATH MOHOJIOIMYECKYIO H [THa-
JIOTUYECKYIO PEeYb;

® yMeTh BOCIIPHHUMATh mepepadaThl-
BaTh U MPEAbSBIATH HHPOPMAIHIO B
CJIOBECHOM, 00pa3HOi (hopmax, BbIpa-
’KaTh CBOM MBICIIH, CITyIIaTh codece/1-
HHKa, IPUHUMATL €ro TOYKY 3pE€HUs,
OTCTanuBaThb CBOIO TOYKY 3pCHUs, BE-
CTHU JINCKYCCHIO;

e yMeTh paboTaTth B IpyIIeE.

CTpoeHne aToMa "
AaTOMHOI 0 siipa
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e chopMupoBaTh TO3HA-
BaTEIbHBIA HUHTEpEC U
TBOPYECKYI0 MHUIIUATHUBY,
CaMOCTOSITETLHOCTD B
NpUOOPETEeHNH 3HAHUK O
JABICHUH TBEPIBIX Tedl,
JKUAKOCTEN U ra3oB, IIPaK-
TUYECKUE YMEHUS,

¢ chopMUpOBaTH I[CH-
HOCTHOE OTHOIIIEHHE APYT
K IPYTY, K yIUTENI0, K pe-
3yJIbTaTaM OOYUCHHUS;

® JICIIONB30BATh SKCIEPH-
MEHTAIbHBIA METOH HC-
CIIEZIOBAHUS TIPH H3yYe-
HUY JaBJICHUS;

® yMeTh IPUHUMATH CaMO-
CTOSITETIFHBIE  PEIIeHHUS,
00OCHOBBIBATh W OILIEHU-
BaTh pPE3yNbTaThl CBOHX
JICHCTBHIA, TIPOSIBIATH
VHUIAATHBY TIPU H3yde-
HUW JABJICHUS TBEPIBIX
TeJN, XKUJKOCTEH 1 ra3os;

[ToHnMaHKe 1 CIOCOOHOCTH OIHCHIBATH U OOBSCHATH (HHU3H-
YeCKHe ABJICHUS: PaIHOaKTUBHOCTh, HOHM3UPYIOIINE U3ITY-
YeHHUS;

3HaHKE U CIIOCOOHOCTD 1aBaTh ONpe/eseHus/onrcanus ¢u-
3MYECKUX MOHATHUH: pPaJMOAKTHBHOCTh, alib(a-, Oera- u
raMMa-JacTHIbl, PU3NUECKUX MOJENel: MOIENH CTPOSHUS
aTomoB, npeioxeHnsie J[. Tomconom u O. Pesepdopaom;
IPOTOH-HEHTPOHHAs MOZIENIb ATOMHOT'O SJ[pa, MOAEIb IIPO-
necca JeNeHus SAApa aToMa ypaHa; (GU3MYECKUX BEITHYHUH:
TIOTJIOIIEHHAsT 71032 W3JIy4eHUs, KOd(QQUIMEHT KauecTsa,
9KBHBAaJICHTHAs J103a, IEPHUOJ TIOypacraa;

YMeHHe NPUBOJUTH IPHUMEPHl U OOBSACHATD YCTPOUCTBO H
MIPUHIMIT ISHCTBUS TEXHHYECKHX YCTPOHCTB M YCTaHOBOK:
cuetynk [eiirepa, kamepa BuibcoHa, my3blpbKOBas Ka-
Mepa, SIEPHBIIA PEaKTOp Ha MEAJIEHHBIX HEUTPOHAX;
YMeHHe H3MepsTh: MOLIHOCTE JI03bI PaJHOAKTUBHOTO U3-
JTydeHUsI OBITOBBIM JJO3UMETPOM;

3raHne (QOpPMYIHUPOBOK, TMOHMMAHHE CMBICTA M YMEHHE
MPUMEHATH: 3aKOH COXPAHEHUs MAacCOBOTO YHCIA, 3aKOH
COXpaHEHHs 3apsa, 3aKOH paJHOaKTHBHOI'O pacrajia, mpa-
BHJIO CMEIIICHUS;

Brnanenue skcnepuMEHTalBHBIME METOAMH HCCIIE0Ba-
HUSI B TIPOIIECCE M3YYEHHS 3aBUCHMOCTH MOIHOCTH H3Iy-
YeHUsI IPOIYKTOB paciajia paJjoHa OT BpEMEHH;

Pezynamuenuvie:

® OBJIJICTh HABBIKAMM  CaMOCTOSI-
TEJIBHOI0 IPHOOPETeHUs 3HAHUH O
JIABJICHUU TBEPHBIX Tel, KHUIKOCTEH,
ra3oB Ha OCHOBAaHHUM JIMYHBIX HaOIIO-
JICHUM;

® OBJIAJICTh HABBIKAMHM  CaMOCTOSI-
TENBHOM MOCTAHOBKH LIEIH, IIaHHPO-
BaHMUA XOJa 3KCIEPHUMEHTa, CaMo-
KOHTPOJISI U OLIEHKU PEe3ylbTaTOB M3-
MEpEHUs] TP BBINOJHEHUH OMaIl-
HUX OKCIEPHMEHTANbHBIX 3a/aHuH,
1abopaTOpHBIX PadoT;

® HAYYUTHCSI CAMOCTOSITETBHO HC-
KaTh, OTOMpaTh U aHAJTM3UPOBAThH HH-
dopmarmro B cetrn MHTEpHET, crpa-
BOYHOMH JINTEPATYPE;

Ilo3nasamensnoie:

® BOCIIPHHUMATb H NIEPEBONUTD YCIO-
BUS 33]1a4 B CHMBOJIMYECKYIO OpMY;
® HaXO/IUTh B TEKCTE TPEOYeMyIO HH-
(hopmarro (B COOTBETCTBHH C Iie-
JISIMH CBOEH JIeSITEIbHOCTN);

IIpoBepka BrIION-
HEHHS JIOMAalIHUX
3aJaHui, camo-
CTOATENbHBIE pa-
00ThI1, J1aboparop-
Hble pPaboThl Ne
8,9, ombITHI, mpe-
3eHTallUM U JIO-
KJIaabl, TECTUPO-
BaHUE.




[ToHnmanme cyTH SKCIIepUMEHTaIBHBIX METOMOB HCCIIE0-
BaHMS YACTHII;

YMeHue UCronb30BaTh MOIyIEeHHBIE 3HAHUS B TIOBCEIHEB-
HOI1 >Ku3HH (OBIT, SKOJIOTHSI, OXpaHa OKPY)KaloIIeH cpempl,
TeXHHUKa 6€30IIaCHOCTH U IIp.).

® OPHCHTHUPOBATBECS B COACPIKAHUU
TeKCTa, TIOHUMAaTh LENOCTHBINA CMBICIT
TEKCTa, CTPYKTYPUPOBATh TEKCT;

e OTOMpaTh U aHATM3UPOBATH UHDOP-
MaIlii0 O JABJICHUH TBEPIBIX TEJ,
JKHJIKOCTEH, Ta30B ¢ Tomornipo WH-
TEepHETa,

® HAYYHUTHCS OICHUBATH PE3YJbTATHI
CBOEH JIeATENBHOCTH,

® YMETh NPEABHUICTh BO3MOXKHEIC pe-
3yNbTaThl, MOHUMAaTh  PA3IUYUA
MEX]Ty UCXOIHBIMU (haKTaMH U THIIO-
Te3aMH JUIsl UX OOBSCHEHHS, MEXAY
TEOPETUUECKON MONEIbI0 U peajib-
HBIM 00BEKTOM;

® yMETh MPOBOIUTH OIKCIEPHMEH-
TaJIbHYIO TIPOBEPKY BBIJBHHYTBIX T'H-
MoTe3;

Kommynukamuenuvie:

® pa3BUBATh MOHOJIOTMYECKYIO U JINa-
JIOTUYECKYIO Pedb;

® YMETh BOCIIPHHHUMATH IiepepadaThl-
BaThb U MPEAbSBIATH HHYOPMAIHIO B
CIIOBECHOM, 00pa3Hoii Gopmax, BbIpa-
JKaTb CBOM MBICIIH, CIIyILIAaTh coOece]]-
HHKa, IPUHUMATh €ro TOYKY 3pEHHUs,
OTCTamBaTh CBOIO TOUKY 3pEHUs, BeE-
CTH IUCKYCCHIO;

e yMeTh paboTaTh B TPYIITIE.

CrtpoeHue BceJleHHOI

e copMupoBaTh TO3Ha-
BAaTENbHBIA HHTEpEC U
TBOPUYECKYIO0 MHUIIMATHBY,
CaMOCTOSITETTBHOCTD B
mpuoOpeTeHNH  3HAHUH,
MIPAaKTHYECKNE YMEHHS;

o chopmupoBath IeH-
HOCTHOE OTHOIIEHHE JIPYT
K JIpYyTy, K YIUTENI0, K pe-
3yabTaTaM O0yqeHHS;

[pencraBnenue o cocraBe, CTPOCHHH, MPOUCXOKIACHHU H
Bo3pacte COHEUHOH CHCTEMBI;

YMeHne npuMeHITh GU3NIECKUE 3aKOHBI I O0BSICHEHUS
IBIKeHHUs TuiaHeT COJTHEYHOH CHCTEMBI;

3HaTh, YTO CYLIECTBEHHBIMH NapaMeTpaMH, OTINYAOIIHMH
3BE3/IbI OT IUTAHET, SBIISIOTCS MX MacChl M UCTOYHHUKH dHEP-
I'HU (TepMOsiIEpHbIE peaki B HeJpax 3Be3] U paJHoaK-
THBHBIE B HEApax IUIAHET);

CpaBHuBaTh (U3HIECKHE U OpOUTATBHBIE TApaMEeTPHI IUTa-
HET 3eMHOI T'PYIBI C COOTBETCTBYIOUIMMH TapaMeTpaMu
TUTAaHET-TUTAHTOB ¥ HAXOJWUTh B HUX 00IIee U Pa3INIHOE;

Pezynamuenvie:

® OBNIAJIETh HAaBBIKAMH  CaMOCTOS-
TEJIBHOI0 NPHOOPETEeHNs] 3HAHWH Ha
OCHOBaHHMHM JIMYHBIX HAOJIOJICHU,
MPaKTUYECKOTO OITBITA;

® OBNIAJICTh HAaBBIKAMH  CaMOCTOSI-
TENBHOMN ITOCTAHOBKH LIEJIH, IIAHUPO-
BaHWA XOJa O3KCIEPHUMEHTa, Camo-
KOHTPOJISI U OLIEHKU PEe3yIbTaTOB H3-
MEpEeHUsI TP BBIOJHEHUH JOMaIl-
HHUX 3KCIEPHMEHTAIBHBIX 3aJaHuMH,
71a00paTOpHBIX PaboOT;

IIpoBepka BrbIION-
HEHHUS JOMAIIHHX
3aJaguii, caMo-
CTOSITENIBHBIE  pa-
60THI, TabopaTop-
HeIe paboTer No
10,11, OTIBITHI,
Npe3eHTallnd |
JIOKJTaJbl, TECTH-
poBaHne




® CTUMYJIHPOBATH HC-
MOJIb30BAHUE  JKCIICPH-
MEHTAJILHOTO METONa HC-
MOJIb30BAHUS TIPH H3y4e-
HUM TIPOCTHIX MEXaHU3-
MOB;

® yMETh IIPUHUMATH CaMO-
CTOSTEIbHBIC  PEIICHHUS,
00OCHOBBIBAaTh W OIICHU-
BaTh pPE3YJIbTAThl CBOUX
JeUCTBUH, IIPOSIBIIATH
UHHUIMATHBY TIPH U3yde-
HUM PabOThI, MOIIHOCTH,
SHEPIUH;

OOBsicHATE cyTh 3 dexra X. [Jomnepa; popmMymTupoBaTs 1
OOBSICHATH CYTh 3aKoHa O. Xa00i1a, 3HaTh, YTO ITOT 3aKOH
SIBUJICS. DKCIICPUMEHTANBHBIM TOATBEPKICHUEM MOJICIH
HecTaloHapHoi Bcenennoil, otkpeiToit A. A. ®puama-
HOM.

® HAYYUTBCS CaMOCTOSITENIbHO HC-
KaTh, OTOMpaTh U aHAJTU3UPOBATH HH-
dopmarmro B cetrn MHTepHET, crpa-
BOYHOM JINTEPATYPE;

Ilo3naseamenvuvle:

¢ BOCIIPUHUMATH U MIEPEBOUTH YCIIO-
BHS 33/1a4 B CHMBOJIMYECCKYIO (hOPMY;

® HaXOIUTh B TEKCTE TPEOYEMYIO HMH-
dopmarmo (B COOTBETCTBHU C Iie-
JIIMU CBOEH JIESITETLHOCTH);

® OPHCHTHUPOBATHCS B COACPIKAHUU
TEKCTa, TIOHUMAaTh LETOCTHBINA CMBICIT
TEKCTa, CTPYKTYPHPOBATh TEKCT;

e OTOMpATh U aHATM3UPOBATh UHDOP-
MAaIUI0 O CKOPOCTH JBHMKCHHUS TEN C
nomotpto MHTEpHETA;

e yMETh NPEABHUICTh BO3MOXKHEIE pe-
3y/IbTaThl, [OHUMAaTh  PA3TUUUA
MEXAY UCXOTHBIMU (PaKTaMHU U THIIO-
Te3aMU U1 UX OOBSICHEHUS, MEXIY
TEOPETUYECKON MOJIENBI0O M pPeajb-
HBEIM 00BEKTOM;

e yMETh MPOBOJUTH JKCIIEPHMEH-
TaJbHYIO TPOBEPKY BBIIBUHYTHIX TH-
IoTe3;

Kommynukamuenwie:

® pa3BHBATh MOHOJIOIHYECKYIO H JIHa-
JIOTHYECKYIO peyb;

® yMeTb BOCIIPHHUMATD NepepadaThl-
BaThb U MPEAbSBIATH HHPOPMAIHIO B
CIIOBECHOM, 00pa3HOil popmax, BBIpa-
JKaTh CBOM MBICIIH, CITYLIaTh coOecea-
HHKA, IPUHAMATH €r0 TOUKY 3PCHHS,
OTCTaWBaTh CBOIO TOYKY 3PEHHS, Be-
CTH JJUCKYCCHIO;

® yMeTh paboTaTth B IpyIIe.

PesepB n nosTopenue

¢ chopMupoBaTh LIeH-
HOCTHOE OTHOLICHHE APy
K JIpYTY, K YYUTEII0, K pe-
3yJbTaTaM O0Y4CHUS;

OOmuMy TpeMETHBIMU pe3yibTaTaMH 00yJeHHS 110 JIaH-
HOMY KYpCY SIBISIFOTCSL:

‘YMeHMe nNons30BaThesl METOJAMH HAY4HOIO HCCIIEOBAHUS
SIBIICHUI IPUPOABI: TIPOBOIUTH HAOIIOICHUS, IIIAHUPOBATH

P ecyisiimueHnble:

Hrorosas

KOH-

TponbHasi pabora,

MMpEe3CHTAllNN
JOKJIaabl

u




® yMeTh IPUHUMATh CaMo-
CTOSITENIbHBIE  PEIICHHS,
00OCHOBHIBATh W OLIEHH-
BaTh pE3YyNbTaThl CBOUX
JEeUCTBUH, NIPOSIBIIATH
WHHIMATHBY TIpU H3yde-
HUHM paboTHl, MOIIHOCTH,
SHEPTHH;

Y BBITIONHATH SKCIEPUMEHTHI, 00padaThiBaTh Pe3yabTaThl
W3MEPEHUA, IPE/ICTABIIATH PE3YIbTaThl H3MEPEHHIT C TOMO-
IIBIO TaOJHILL, TpaguKOB U GOpMYII, OOHAPYKUBATh 3aBUCH-
MOCTH MeX1y (U3MYECKUMH BEINYNHAMHU, OOBSICHITH pe-
3yIbTaTHI U JeTaTh BHIBOJIBI, OLIEHUBATH I'PaHHMIIBI ITOIPel-
HOCTEH pe3yJIbTaTOB N3MEPEHUIL;

PazBuTHE TEOpPETHYECKOr0 MBINIICHUS] HA OCHOBE (hOpPMU-
pOBaHMsI yMEHUI yCTaHaBIWBaTh (DAKTHI, pa3sinuaTh MPH-
YUHBI U CJIEACTBHS, WCIOIB30BaTh (DM3MUYECKUE MOAEINH,
BBIJIBUTaTh THUIOTE3bl, OTHICKMBATH U (POPMYIHPOBATH J0-
Ka3aTeJIbCTBA BBIIBUHYTHIX TUIIOTES..

® HAYYUTBCS CaMOCTOSITENIbHO HC-
KaTh, OTOMpaTh U aHAJTU3UPOBATH HH-
dopmarmro B cetrn MHTepHET, crpa-
BOYHOM JINTEPATYPE;

Ilo3nasamenvhuie:

® BOCIIPMHUMATH U [IEPEBOJIUTH YCIIO-
BUS 33]1a4 B CHMBOJIMYECKYIO (hOpMY;
® HaxO/IUTh B TEKCTE TpeOyeMyI0 UH-
dopmarmo (B COOTBETCTBHU C Iie-
JIIMU CBOEH JIESITETLHOCTH);

® OpDUEHTUPOBATHCS B COJEpPIKaHUU
TEKCTa, MOHUMATh LIEJIOCTHBIH CMBICIT
TEKCTa, CTPYKTYPHPOBATh TEKCT;

e OTOMpATh U aHATM3UPOBATh UHDOP-
MAaIHI0 O CKOPOCTH JIBMXKEHHUS TN C
nomotpto MHTEpHETA;
Kommynuxamuenoie:

¢ Pa3BUBATh MOHOJIOTHYECKYIO U IHa-
JIOTHYECKYIO PEUb;

® yMeTh BOCIIPUHUMATH mepepadaThi-
BaTh W MPEABSBISATH MHPOPMAIIMIO B
CIIOBECHOM, 00pa3Hoii Gpopmax, BbIpa-
’KaTh CBOHM MBICTIH, CIIYIIaTh cobece-
HUKa, IPUHUMATh €r0 TOYKY 3PEHUS,
OTCTamBaTh CBOIO TOUKY 3pEHUS, Be-
CTH JUICKYCCHIO;

e yMmeTh paboTaTh B TPYIIIIE.




KaHCHHapHO-TeMaTI/IquKOC (HO}’pO‘IHOC) IVIAHUPOBAHHC 9 kJiacce

TUTAaHHUpYe-
Ne Tema noMaInHee 3aqanue | BUA ACATCIBHO- Mas jara
o MIPOBEACHUS
1 IToBTOpeHue. “3aKkoHbI B3au- o.P 03-09
MOJIEUCTBUS U IBUXKEHHUS TEN Samc B TETpay ¥p., Ilp.P. )
2 IToBTOpenue. “3axoHbl B3au- 3amucy B TETpa Iy Vp. 05-09
MOJCHCTBUS U IBYDKEHUS TEn
IoBTopenue. «nekTpomar- 3anucu B TeTpanu
3 HHUTHOE [10JIE» ¥p-, lp.P. 06-09
3anucu B TeTpaau
4 [oBTopenue. «I"'eomerponye-ckast Vp. 10-09
ONTHKa
3anucu B TeTpagu
5 [NoBTopenue. «I"'eomerponye-ckast Vp. 12-09
ONTHKa
MarepuanpHas Touka. Cu- 1
6 crema orcyerta. llepemere-uue g 5 Yp. 13-09
Onpenenenre KOOPIUHATHI 83
7 JBIKYILErocs Tesa. Yp. 17-09
[Iepemerienue npu npsMonu-
HEWHOM pPaBHOMEPHOM JBH- KCHUH. 84
8 IpsimosuHeiHOE paB- 85 Vp., C.P.K.P 19-09
HOYCKOPEHHOE JBIKCHUE.
YckopeHue.
CKOpOCTh NPSIMOIMHEHHOT O
9 PaBHOYCKOPEHHOTO JIBHKE- §6 Yp., lp.P. 20-09
nust.'paduk ckopocti.
Ilepemerenue npu npsiMonu-
10 HeifHOM PaBHOYCKOPEHHOM §8 Yp. 24-09
JBIDKEHUU
IIepemerenue Tena mpu nps-
11 MOIHHEHHOM PaBHOYCKOPEH-HOM 58 vp. 26-09
NBKEHNH 0€3 Havallb- HOH
CKOPOCTH
JlabopartopHas pabora Ne 1
_ 8 3amaHue B TET-
12 «HccnenoBanue paBHOYCKO 5 § Vp., C.P. JLP. 27-09
PEHHOTO JIBMKeHHUs 0e3 HaYaIbHON paaun
ckopoctH"
13 Pemenue 3aqay. 3aJa4d B TETPaIH Yp.[4/3, C.P. 01-10
OTHOCHTENBEHOCTD JBKCHUSL.
14 CamocrosTensHas padora Nel §9 Vp., C.P. 03-10
«ITepemenienue»
WHepumanbHble CHCTEMBI OT-CUETa.
15 Ilepssriit 3akoH Hbto- TOHA §10 Yp. 04-10
16 Bropoii 3akon HetoTona 811 Vp. 08-10




17 Tpernii 3akon Herorona 812 Yp. 10-10
18 CBo0OoHOE TaieHHe Te 813 Yp. 11-10
JIBokeHue Tesa, OpOIIeHHOTO
19 BEepTUKaJIbHO BBEpX. HeBeco- MocTh §14 VYp., Tecr 15-10
JlabopatopHas padora Ne 2
20 U3MepeHne yCKOpEeHHUs CBO- §14, sananue B Tet- Vp., JI.P., JLP. 17-10
0O/IHOIO IaIcHUS panu
21 3aKOH BCEMUPHOT'O TATOTEHHS 815 ¥p., C.P. 18-10
YckopeHue cBOOOHOTO Ma ie-Hus
22 Ha 3eMmIle U ApYrux 816 Vp., C.P. 22-10
HeOECHBIX Tenax.
[IpsiMonuHeitHOE U KPUBOJIH-
HeWHoe JIBWKeHue. [[BrkeHunerena
23 0 OKPY)KHOCTH C ITOCTO-SIHHOMU 110 §17,18 Yp. 24-10
MOJYJTFO CKOPO- CThIO.
24 Perenue 3agau 3amayu B TETpaIH ¥p., C.P. 25-10
Nmnysbe Tena. 3akoH coxpa-
25 HEHHS MMITYTTHCa 819,20 Vp., C.P. 05-11
26 PeaktuBHOEe nBIKeHUE. Pa-KeThl. §21 Vp.. C.P. 07-11
BbiBOA 3aK0HA COXpaHEHHUS
2 MEXAHUYECKOM SHEPIUH. §22 ¥p, C.P. 08-11
P T
28 CHICHHE 3a/1at. | (OATOTOBKAK 3a/lauy B TETpaan ¥p., C.P. 12-11
K.p.Nel
Konrponbhast padora Ne 1 3a-koHbI
29 B3aMMOJIENCTBUS ¥ JIBH-KEHHS TeJl HE 33JaHO0 ¥p., C.PK.P. 14-11
30 Pa6ora Hax ommokaMu 3a/laHue B TETPaan ¥p., C.P. 15-11
KomnebarenbpHoE IBIKEHHUE.
31 CBoGoHBIE KOJIeOaHus §23 ¥p., C.P. 19-11
BenuuunHbl, XapakTepu3yro- mue
32 KoJIebaTebHOE IBHYKE-HHUE §24 Yp. 21-11
Jlabopatopnas padota Ne 3
HccnenoBanne 3aBUCUMOCTH
33 TepHOJIA 1 YaCTOTHI CBOGO/I- HBIX 3a/laHue B TeTpaJIy Vp. JLP. 22-11
KoJeOaHUi MasgTHHUKA OTIUIMHBI €F0
HHATH
3aryxarommue Konebanus. Bl
34 HYXKJIEHHbIE KOJIEOaHHs. §26 Yp. 26-11
35 Pe3onanc. 8§27 C.P., ¥p. 28-11
36 Pacnipoctpanenne kone0aHuitB §28 vp. 99-11
cpene. BomHsl.
Juuna BonHbl. CKOPOCTH pac-
37 §29 Yp. 03-12
MPOCTPAHEHHSI BOJTH.
38 Pemenue 3amay. 3aJa4u B TETpaau Vp., C.P. 05-12




Hcrounuku 3ByKa. 3ByKOBBIE

39 KoJIeGaHws. §30 Yp. 06-12
40 Beicora, [TeMOp] 1 rpOMKOCTB3BYKa §31 Vp. 10-12
Pacnipoctpanenue 3Byka. 3By-
41 KOBBIC BOJHBL. 832 ¥p., C.P. 12-12
Pemenue 3anau. Ilogroroskak
42 KOHTPOMBHO paGoTe Ne2. 3a/1a4y¥ B TETPAIH Vp.[/3, C.P. 13-12
Konrponbnas padora Ne 2
43 MexaHn4uecKkre KoieOaHus u HE 3a71aHo Yp.K.P. 17-12
BOJIHBL. 3BYK.
44 Pabora Haj ommOKkamu. 3a/laHue B TETPAIU Vp., /3. 19-12
OtpaxeHue 3Byka. 3ByKOBOI1
45 pe3oHaRC. 833 Yp. 20-12
3anmra npoeKTOB 10 TeMe
46 «MexaHuueckue KoneOanus u 3aJlaHUe B TETPa/In Yp.[/3, C.P. 24-12
BOJIHBI. 3BYK»
47 MaruauTHOe mosne 834 VYp. 26-12
Hanpagiienre Toka 1 HarpaB-JieHue
48 JIMHUH €ro MarHUTHOT O OIS §35 yp 27-12
OOHapy)xeHHe MarHuTHOTO MOJIs MO
49 €ro JeHCTBHIO Ha JJIEKTPHIECKHi §36 Vp. 09-01
TOK. [IpaBunoneBoi pyku.
WHayKupst MarHuTHOT O TOJISL.
50 MaTHHTHBL TOTOK 837,38 ¥p., C.P. 10-01
51 Pemenue 3amay. 3a/lauu B TETpaan Yp. /3, C.P. 14-01
SIBneHue 31eKTpOMarHuTHOM
52 WHJTY K. 839 ¥p. 16-01
JlabopatopHas padora Ne 4
53 I/ISY‘IGHI/IG SIBIICHUS DJIEKTPO- 3alaHMEC B TETpaau yp.HP 17-01
MarHUTHON WHIYKIIMA
Hanpasnenue HHIYKIHOH- HOT'O
54 toka. IIpasuiio Jlenua. §40 Yp. 21-01
55 SIBneHue CAMOMHIYKIINH. 841 Vp. 23-01
[Tonyuenue u nepenaya nepe-
56 MEHHOTO 3JIEKTPHYECKOT0 TOKA. §42 Yp. 24-01
Tpauchopmarop
DNEeKTPOMAarHuTHOE TIOJE.
57 DJeKTPOMAarHUTHBIC BOIHBI §43,44 Yp. 28-01
Koneb6arensHerit koHTYp. [1o0-
58 JIydEHHUE DIEKTPOMATHATHBIX 845 Vp. 30-01
KoIeOaHui
[TpuHIMIBI PaAUOCBS3H H Te-
59 P —— 846 Yp. 31-01
50 DJeKTpOMarHuTHas Mpupoaa §47 . 04-02

CBE€Ta.




IIpenomnenue ceera. duzu-

61 YECKHUH CMBICIT TTOKA3aTeNs 848 Yp. 06-02
npenomienus. Jucnepcus
62 Isera Tem. 849 ¥p., C.P. 07-02
63 THIBI ONTHYECKUX CTIEKTPOB. 850 Yp. 11-02
JlabopartopHas pabota Ne 5
64 P}a@ImHeHHe CIUTOIIHOTO ¥ 3aJlaHuC B TETPAIU VYp.JLP. 13-02
JIMHEHYATHIX CIIEKTPOB HCITYC-KaHUSI
[NornomieHne ¥ UCMyCKaHUE CBETA
65 aromMamMu.  [IpouMCXoXk-  JieHHe 851 Yp., /3. 14-02
JIMHEHYATHIX CIIEKTPOB
CamocrosrenbHas pabora No2
66 « DIEKTPOMATHHTHOE 0TI 3a/laHue B TETPAIU Vp.C.P. 18-02
PannoaktiBHOCTE. Momenu
67 ATOMOB 852 Vp., C.P. 20-02
PanuioakTuBHbIE IpEBpalLe-HUS
68 ATOMHBIX sIIIEP. §53 vp: 21-02
SKCHepI/IMeHTaﬂbHBIC METOAbI
69 WCCIIEIOBAHUS YaCTHLl. §54 Yp. 25-02
JlabopatopHas padora Ne 6
70 VI3MeperHe eCTeCTBeHHOro 3aJlaHue B TETPaan Yp.JLP. 27-02
pazuanmoHHoro ¢poHa 103u-
METPOM
71 OTKpbITHE IPOTOHA U 855 Vp. 28-02
HEUTpOHA.
CocrtaB aTOMHOTO SIpa.
72 SIIepHBIC CHTBL. 856 ¥p., C.P. 04-03
73 Oueprus ces3u. Jedexr macc. 857 Vp. 06-03
[enenue snep ypana. Llennas
74 - 858 Yp. 07-03
JlabopaTopHas padora Ne 7
75 V3ydenme qeneHns spa aToMa 3a/laHue B TETPaan ¥Yp., JLP.,, C.P. 11-03
ypana 1o (ororpapuuTpeKon
SAnepusriii peakrop. [Ipeodpa-
30BAHHUE BHYTPEHHEW SHEPT U
76 ATOMHBIX SIJIEP B DJIEKTPHYE- CKYIO §59,60 Yp. 13-03
SHEPrur0. ATOMHAs SHEPTeTHKa
Buonoruueckoe neiicteue pa-
7 JHAIH. 3aKOH PaIHOAKTHB- HOTO §61 Yp., /3. 14-03
pacnazia
78 TepMosinepHas peaxius 859 Yp., /3. 18-03
Pewmenue 3agau. [logroroBkax K.p.
79 Ne3.Crpoenne atomMa HaTOMHOTO 3aJaHKe B TETPAIU Vp., C.P. 20-03

sapa




Konrponbnas pabora Ne 3
80 CrtpoeHue aToMa 1 aTOMHOT0s1,ipa HE 3a71aHO Yp.K.P. 21-03
81 Pabora Han ommoOKkamu. 3a/laHue B TETPATH Yp., /3. 25-03
JlabopatopHas padora Ne 8 Onenka
Mepro/a moypac- najia
82 P P 3a/IaHUC B TETPATU Vp., /3 03-04
HAXOJAIINXCS B BO3AYXCIPOIYKTOB
pacmazia ra3a pa- IoHa
JlaboparopHas pa6ora Ne 9
V3ydeHne TPeKoOB 3apshKeH- HBIX i
83 JACTHIL 11O TOTOBBIM (ho-TorpadHsM 3aJlaHuC B TETPAIU VYp.[/3, C.P. 04-04
Pemenue 3anau. IloaroroBka
84 K UTOrOBOI KOHTPOJLHOI pa-6oTe. 3a/laHune B TETpajin Yp., V3. 08-04
Hrorosas koHTponbHas pa-00Ta
85 1o dusmke HE 3a/1aHO ¥p., /3., K.P. 10-04
86 Pabota Hax omrbOKamu. 3a/IaHUe B TETPAIH Yp., /3 11-04
Cocras, cTpoeHue U IPouc-
87 xokaerane COTHEYHON CH- CTEMBI 863 Vp. 15-04
88 bonbiue mnanetst ConHey-Hou 564 v 17-04
CHUCTEMBI p. )
Maisie Tena ConHeqHOH cu-
89 CTEMbI 865 Yp. 18-04
CrtpoeHue, U3Ty4eHue 1 3BO-
90 mouusa ConHLa U 3Be3] §66 Yp. 22-04
01 Crpoenue u 3Bomonus Bee- 567 v 24-04
JIEHHO# p. )
92 [oBTOpenue 3a/laHue B TETPaan Yp. 25-04
3aKIIIOYHTENBHOE 3aHATHE TOTEMe
93 «CrpoeHe Beenermoib 3a/laHue B TETPaan K.P. 29-04
94 Pe3epB u noBTopeHue 3a/laHue B TETPaan A73., Yp. 06-05
95 Pe3eps u nmoBTopeHue 3a/laHue B TETPaan Yp. 08-05
96 Pe3eps u nmoBTopeHue 3a/laHue B TETPaan J/3., Yp. 13-05
97 Pe3eps u nmoBTopeHue 3a/laHue B TETPaan Yp. 15-05
98 Pe3epB u noBTopeHue 3a/laHue B TETPaan J/3., Yp. 16-05
99 Pe3epB u noBTopeHue 3a/laHue B TETPaan J/3., Yp. 20-05
100 Pe3eps u nmoBTopeHue 3a/laHue B TETPaan J/3., Yp. 22-05
101 Pe3epBs u nmoBTopeHue 3a/laHue B TETPaan J/3., Yp. 23-05
102 Pe3epBs u noBTopeHue 3a/laHue B TETPaan J/3., Yp. 23-05
9. Ocuamennue 00pa3oBaTeJbHOI0 TMpoHecca B COOTBETCTBHH C COJep:KaHHEM
yueOHOro mpeameTa.

Hdna oOyuenus ¢usuke Ha JESTEeJIBbHOCTHOM OCHOBE HE00XO0-

MNOCTOAHHAA OIlOpa mponecca O6y‘I€HI/I$I Ha Z[eMOHCTpaIII/IOHHHﬁ (1)1/131/1‘16' CKH 1 OKCIOCPUMCHT,

yYamuxcs ouMa

BBIMTOJHSEMBIH y4dHTeNeM, W Ha JdabopaTopHble paboOTHl U



OMNBITHI, BBIMOJHIEMbIe ydamuMmucs. [lodTomy ¢uzndeckuil KaOWHET MOJIKEH OBITH OCHAI[EH
MOJIHBIM KOMIIJIEKTOM JEMOHCTPAIMOHHOTO M J1ab0opaTOPHOTr0 00O0PyAOBaHUS B COOTBETCTBUH
c [lepeuneM yuyeOHOro o6opynoBaHus mo Gpu- 3uKe.

JeMoHCTpallMOHHOEe 00OpyJdoBaHHe o0ecmedyuBaeT BO3MOXKHOCTh HAONIOJCHHS  BceX
U3ydaeMbIX SBJICHUU, BKIIOUYCHHBIX B JAHHYIO MPOTPaMM Yy, Ka4eCTBEHHOE M KOJIHUYECTBEHHOE
HCCclIeI0BaHUE MPOIECCOB M M3ydyaeMbiX 3akoHOB. CucTeMa JEeMOHCTPAIlMOHHBIX OMIBITOB IO
busnke npeamojaraeT HCIOJIb30BaHHUE, KakK AHaJOTOBBIX (CTpETOYHBIX)
3JIEKTPOU3IMEPHUTEIbHBIX MPUOOPOB, TaK U IUPPO- BHIX.

Jla6opaTopHoe obopydoBaHHMEe JOMKHO X paHUThCS B mKadax BAOIb 3aaHeil uiuM OOKOBOW
cTeHBl KabwHeTa ¢ TeM, 4YTOObI OblI obOecrmedeH MNPAMOW JOCTYH yda- IMUXCS K 3TOMY
o0opynoBaHHIO B 000 MOMEHT BpPEMCHH.

Kabuner QU3MKU AOKEH HMETh CHNEHUAJIbHYI0 CMEXHYI KOMHATy — J1abopaHT- CKYIO s
XpaHEHHUs TEMOHCTPAIMOHHOTO 000pyIOBaHUS U MOJATOTOBKHU OIbBI- TOB.

Hcnons30BaHWEe TEeMaTHYECKHX KOMIUIEKTOB jabopaTOpHOTO 00OpyJIOBaHHS MO MEXaHHUKE,
MOJEKYIIPHOU (HU3UKE, DTEKTPUUECTBY M ONTHKE MO3BOJAET:

. dbopMupoBaTh 00IIEy4eOHOEC YMEHUE MOAOUPATh yYAIIUMHUCST HEOOXOIUMOE
o0opyaoBaHUEe I CAMOCTOSATENBHOTO MCCIEJAOBAHUS;

. NpPOBOJUTH dKCIMEPUMEHTaIbHBIE paboTHl Ha JIOOOM 3Tale ypoKa;

® yMeHbH_IaTB prllOBbIe 3aTpaThl y‘{I/ITCJ'Iﬂ Ipru MOATOTOBKE K ypOKaM.

Kabuner ¢u3uku [oikeH OBITH CHabOXEH JJNEKTPHUYECTBOM U BOJOW B COOTBET- CTBUHU C
npaBuiIaMHu TeXHUKH Oe3zomacHocTu. K 3akpenyieHHBIM Ja0OpaTOpHBIM CTOJaM MOJBOJUTCS
nepeMeHHoe HampsokeHue 36 - 42 B or mura komImuiekta 3jiekTpocHaOxenus. K
JEMOHCTPALlMOHHOMY CTOJIY JNOJDKHO ObITh moaBeneHo HanpsokeHue 42 u 220 B. OnHo nonoTHO
IIOCKH B KaOMHETE LOJXKHO OBITH CTajlb- HBLIM.

B xabunere (GU3MKH HEOOXOIMMO HMETh:

. HPOTHBOIOXAPHBIH HHBEHTAPbD;

. alTe4Ky ¢ HaOOpPOM MEepeBA3OYHBIX CPEACTB U MEIUKAMEHTOB;

. UHCTPYKIMIO IO MpaBujaM OE30MaCHOCTH AJs ydalUXcCH;

. XKypHaJl perUCTpallud HHCTPyKTaka IO mpaBuiaMm Oe3omacHocTH Tpyama.KaGumer

(Gbu3uKN J0JKEeH OBITh OCHALICH:

. KOMIUIEKTOM TEXHHYECKHX CPEICTB OOYyYEHUs, KOMNBIOTEPOM C MyJIbTHUME-
IUAIPOEKTOPOM, 3KPAaHOM HJIM UHTEPAKTUBHOW IOCKOW;

i yueOHO-METOANYECKOM, CIPaBOYHONW M HAayYHO-TOMYISAPHOU TUTEpaTypoi(
yeOHUKaAMHU, HUKaMM 3ajay, )KypHajJlaMH H T.I.);
e0 a cbo a 3azxa ana ;

. KapTOTEKOH ¢ 3aJaHUSIMH IJI1 MHIHUBHIYaJlbHOTO OOyYEeHHs, OpTraHU3AIUU
CaMOCTOSITENIbHBIX paboOT ydalluXcs, MPOBEJEHHUs KOHTPOJBbHBIX paboT;

. KOMIUIEKTOM TeMaTHYeCKHX TaOJHMI] Mo BceM pas3leiaM LIKOJIbHOTO KypcadHU3UKH,
MOPTPETaMH BBIJAIOIUXCA (GU3UKOB.

HempepbsiBHass NpPOAOMKHUTEIBHOCTh JEMOHCTpPAalUMHM BHUAEOMAaTEpHANIOB  HAa JKpaHe C
HCIOJIb30BAaHUEM MYJIbTHUMEAUWHOTO MPOEKTOpa HE AOJIKHA NMpeBbI- math 25 MuH. Takoe xe
OTpaHWYEHUE PACIPOCTPAHIETCAd M Ha HEIPEpPBIBHOE



HUCIIOJB30BaHUC HHTepaKTHBHOﬁ JOCKH, H Ha pa60Ty ydqamuxcsa C Oep COHallb- HbIM
KOMIBIOTECPOM. Yucno YPOKOB C UCITIOJIB30BAHUCM TAKUX TEXHHUYCCKUX CPCACTB O6yq€HI/I$I, KakK
MyJIBTPIMC,HI/II}'IHI)If/'I OPOCKTOPD MU MHTCPAKTUBHAA JOCKa JOJIZKHO OBITHL He OO0Jiee IIECTU B HCOCIIO,
ana6OTOI>i ydyamuxcsa ¢ I€pCoOHab- HBIM KOMIOBIOTEPOM — HE bolee TpEX B HCEACIIIO.



10.

Jiuer KoppeKnuHU

Ypoxu, KOTOpble TPeOYIOT KOPpPEKIUH

Ypoku, comepxaimue KOPpPEKIHIO

Jlarta

Ne
ypoka

Tema ypoka

I[Ipuuuna
KOppEeKIUuU

Jara

Tema ypoka

dopma koppekuuu (oObeAMHEHHE TeM, J0- MalllHEe
n3ydeHue + KOHTpoJbHas pabora WT.I.)
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