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1. HOACHUTEJBHAA 3AIIUCKA

[Iporpamma 1o ¢u3MKe Ha YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUsS COCTaBJICHA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWN K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOil pabodeld mporpamMmbl BocnuTaHuws W KoHIenmwmu mpenojaBaHus y4eOHOTO
npeamera «Pu3znkay.

Copepxanue mporpamMMbl 1Mo (M3MKE HampaBieHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
HAyYHOUW T'PaMOTHOCTH OOYYAIOIIMXCS M OpraHMU3alfi0 M3ydeHHs (PU3UKU Ha JesTeIbHOCTHON
ocHoBe. B mporpamme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH YYeOHOrO TIpenMeTa B
peamm3anuu TpeboBannii ®PI'OC OOO K MmIaHUPYEMBIM JHUYHOCTHBIM M METalpeIMETHBIM
pesyibTataM OOydYeHHs, a TakKKe MEXKIPEJIMETHbIE CBS3M €CTECTBEHHOHAYYHBIX Y4EOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUs.

[TporpamMa 1o (M3MKE yCTaHABIMBAET paclpejieiieHne y4yeOHOro Marepuana Mo rojam
oOydeHus (o Kjaccam), IMpeajaraeT MNPUMEPHYIO IOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUs IPEAMETHOIO COJEpKaHUS M Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00YyYarOMINXCS.

[Tporpamma o ¢u3uke pazpadboTaHa ¢ HENbIO OKa3aHUS METOAMYECKON MOMOIIN YIUTEITIO
B CO31aHUU paboyel MporpaMMel 1o y4eOHOMY MTPEIMETY.

®u3nka ABISETCS CUCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIBKY (PU3MYECKHe 3aKOHBI JIKaT B OCHOBE MPOIIECCOB M SBICHUI, M3yd4aeMbIX XHUMUEH,
Ouonorueli, acTpoHoMHEd U (U3NYECKON reorpadueil, BHOCUT BKIJIJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MPEeIOCTaBiIsSeT HaumOojee sICHble OOpas3lbl MPUMEHEHHs HAy4HOTO MeEToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIYy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MUpE.

Opna W3 rmaBHBIX 3a1a4 (pusmveckoro oOpa3zoBaHUsI B CTPYKType 0OIIero oOpa3zoBaHUs
COCTOUT B (POPMHUPOBAHMH E€CTECTBEHHOHAYYHONW T'PAMOTHOCTH M HWHTEpeca K Hayke Yy
oOy4aronuxcs.

N3yuenne ¢u3ukum Ha 0a30BOM YpOBHE MPEIOAaracT OBJIAJACHHUE CIIEAYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO IPAaMOTHOCTB:!

HAy4YHO OOBSCHSTH SIBJICHUS;

OLIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O HCCIIeI0OBaHUS;

MHTEPIPETUPOBATh JaHHBIE M HCIOJIb30BAaTh Hay4YHbIE JI0KA3aTEIbCTBA ISl MOIYUYECHHUS
BBIBOJIOB.

[lenn wusyuenus (U3UKA HA YpPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs OMPENEICHBI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3aIMIX
Poccuiickoit ®enepauuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE POrPAMMBL,
yrBepxkaA€HHON pemienneM Kosernn MunncrepctBa npocsewienust Poccuiickoit denepannn
(mpotokoin ot 3 gexadps 2019 r. Ne [IK4BH).

Henu nzyyenus pU3NKH:

pUOOpEeTEeHNE UHTEpPECa U CTPEMIIEHUST 00yUaIOIUXCsl K HAYYHOMY U3yUYEHUIO TPUPOIbI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJACTABICHUA O HAydyHOM METOJA€ I[IO3HAaHUS U  (OPMHUPOBAHUE
HCCJIEIOBATEIBLCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBICHUSM;

dbopMUpOBaHNE HAy4YHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa M3y4eHHUS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe NpeACTaBICHUN O poiu (PU3MKU ISl pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE TPEACTABIEHUH O BO3MOXKHBIX chepax Oyaymieil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBSA3aHHOW ¢ (DM3MKOHM, IMOATOTOBKA K JajbHEWIIEeMy OOYYEHHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHne STUX Lened mporpaMMbl MO (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3zoBaHust 00€CIIeUNBACTCS PEIICHUEM CIISAYIOINX 3a1aY:



NpUOOpETEHUE 3HAHUIA O TUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHUYECKHUX, TEIIJIOBBIX,
AJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SBIICHHSX;

npuoOOpeTeHne YMEHUH ONUChIBATh W OOBSACHATH  (U3HUYECKUE SBJICHHS C
UCTIOJIb30BaHUEM ITOJTyYCHHBIX 3HAHUIA,

OCBOCHHE METOJIOB pEIICHHS TMPOCTEUITNX pacu€THBIX 3a7ad C WCIOJIb30BAHUEM
(bU3NIeCKUX MOJIeJICH, TBOPUECKUX U MPAKTHKO-OPUCHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHI HAOIIOAATh IPUPOIHBIE SIBJICHHS M BBIIIOJHATH ONBITHI, TAOOPATOPHBIE
paboThI U AKCTIEPUMEHTAIBHBIC UCCIIEIOBAHMS C UCIIOJIb30BAHHEM U3MEPHUTEIBHBIX TIPUOOPOB;

ocBoeHHE TPUEMOB paboThl ¢ HHPOpMAIUEH (HHU3NIECKOTO COJCpIKAHUS, BKIHOYAS
UHPOPMALIMIO O COBPEMEHHBIX IOCTIDKEHUSIX (DU3MKH, aHAIM3 M KPUTHYECKOE OICHHBAHUE
uHpOpMaLNK;

3HAKOMCTBO €O cdepamMu Mpo(hecCHOHALHON IEATEIIbHOCTH, CBA3aHHBIMU C (QU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU HA JTOCTHKEHUSIX (DU3MUECKON HAYKH.

Ha msyuenue ¢usuku (6a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO 0Opa3oBaHUS

oTBOAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiracce — 102 yaca (3 yaca B HeIenio).

2. NTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IMTPOT'PAMMBI 110 ®U3UKE

HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

W3ydyenue (UMK Ha YpOBHE OCHOBHOTO 0O0ImIero o0pa3oBaHHsS HampaBlIeHO Ha
JOCTUKEHHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.

B pesynpraTe wu3yueHuss ¢GU3MKH Ha YpPOBHE OCHOBHOTO OOIIero o0Opa3oBaHUd Yy
oOyuaromierocst Oynyt c()OpMHUPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:
1) maTpuoTU4YecKOro BOCIIUTAHUSA:
- IPOSIBJICHUE HHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (r3nueckoi
HayKH;
- IEHHOCTHOE OTHOIICHHUE K TOCTH)KEHUSM POCCUHCKUX yUEHBIX-(DU3UKOB;
2) rpaIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
- TOTOBHOCTh K AaKTHMBHOMY Y4YacTHIO B OOCYX/IEHHUU OOIIECTBEHHO 3HAUMMbBIX U ATHYECKHX
npo0JeM, CBA3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHUEM JTOCTUKEHUN (PU3UKY;
- OCO3HAHME BAKHOCTHU MOPAIbHO-ITUUECKHUX MPUHLUIIOB B I€ATEIbHOCTH YUEHOTO;
3) 3¢cTEeTH4eCKOro BOCTIUTAHUS
- BOCIIPUSITUE JCTETUYECKUX KauecTB (U3NYECKON HayKu: €€ TapMOHHUYHOIO IOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI'0 O3HAHMA:
- OCO3HAHME LIEHHOCTH (PU3MUECKOM HAyKHU KaK MOIIHOTO MHCTPYMEHTA O3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTHIA, BAJKHEUILIEH COCTABIISIONIEH KYJIbTYpPHI;
- pa3BUTHE HAY4HOH JTH0003HATENTLHOCTH, MHTEpPECa K UCCIIEI0BATEIbCKON AEATEIbHOCTH;
5) popmupoBaHus KyJIbTYPBI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONOTYYHS:
- OCO3HAHHME LIEHHOCTH 0e30MacHOro o0pasza *HU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTU TpPaBHJI OE30MAaCHOTO MOBEAEHUS Ha TPAHCIOPTE, Ha JIOPOrax, C AIEKTPUUECKUM U
TEIIOBBIM 000PYZI0BAaHHEM B JJOMAIIHUX YCIOBUSX;
- chopMUPOBAaHHOCTH HaBBIKA peIIeKCHU, MPU3HAHUE CBOETO MpaBa HAa OMIMOKY W TaKOTO Ke
IIpaBa y Ipyroro 4eloBeKa;
6) TPy10BOT0 BOCIIUTAHMS:

- aKTUBHOE y4YaCTHE€ B pEIICHHH TMPaKTUYeCKUX 3anad (B paMKax CEMbH,
0o0pa3oBaTeNbHONW  OpraHM3allii, TOpojaa, Kpas) TEXHOJOTWYECKOW ©  COIMAIIbHOU
HaINpaBJIEHHOCTH, TPEOYIOIIUX B TOM YUCIIE U (PU3HMUECKUX 3HAHUIA;

- HHTEpEC K MPaKTUYECKOMY U3yUeHUI0 podeccuil, CBsI3aHHBIX C PU3UKOI;

7) 3KOIOTNYeCKOr0 BOCIIMTAHMSA:



- OpUCHTALUSl HAa NpUMEHeHHE (U3NYECKUX 3HAHMW [ pelIeHus 3a7ad B 00JIacTH
OKpY’Karollel cpezbl, IUIAHUPOBAHUS MOCTYNKOB M OLIGHKM UX BO3MOXHBIX IOCIEICTBUHA AJIs
OKpYKaroILEeH Cpeibl;
- 0CO3HaHMeE INI00AIBHOr0 XapakTepa 3KOJ0IrMUECKUX IPoOIeM U IMyTel UX peLIeHus;
8) ajanTanuu K U3MEHSIOIMMCS YCJIOBUAM COLMAJIbLHON U NPUPOIHOI cpelbl:
- HOTPeOHOCTh BO B3aUMOJCHCTBUU IIPHU BBIOJHEHUU HCCIEA0BAaHUM U MPOEKTOB (U3NYECKON
HANpaBJICHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSAM JIPYTHUX;
- IOBBIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 NPAKTUYECKYIO 1eATEIIbHOCTb;
- noTpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHHM, B TOM 4KCie (GOPMYIHPOBATH HJICH, TOHITHS,
TUIIOTE3bI O (PU3NYECKUX 0OBEKTaX U SIBJICHUSX;
- 0CO3HaHME JAe(PUINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (QU3UKH;
- IUTAaHUPOBAHKE CBOETO PAa3BUTHS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;
- CTpEMJICHUE aHAJTU3UPOBATh U BBIBIATH B3aMMOCBSI3U MPHUPOJIBI, OOIIECTBA M AKOHOMHKH, B
TOM YMCJI€ C UCIOJIb30BaHUEM (DPU3NUYECKUX 3HAHMIA;
- OLICHKA CBOMX JCUCTBHUM C yUETOM BIMSHUS HA OKPYKAIOIIYIO CPEIY, BOSMOXKHBIX TTI00AIBHBIX
OCJIECICTBUM.
METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbraTte ocBOeHHs MporpamMmbl MO (HU3UKE Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanusi y oOywaromerocss OyayT chOpMUPOBaHBI MeTaNpeAMeTHbIe Ppe3yJbTaThl,
BKJIIOYAIOIME I103HABaTeIbHbIC YHHMBEpCAJIbHbIE Yy4yeOHbIe JEHCTBHUS, KOMMYHUKATHBHbBIE
YHUBEpCAJIbHBIE YUeOHBIC IEHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YICOHBIE ICHCTBHUS.
Ilo3naBaTe/IbHBbIe YHHMBepCcAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble 1oruveckue aeicTBUA:

BBISBIIAATh M XapaKTepU30BaTh CYLIECTBEHHbIE IIPU3HAKU OOBEKTOB (SIBJICHHIA);

yYCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JJIsi 0000IICHNS 1
CpaBHEHMS;

BBISIBIISITh 3aKOHOMEPHOCTH W MPOTHBOPEUYHUS B PACCMATPUBAEMBIX (DaKTax, JAHHBIX M
HaOJIOICHUAX, OTHOCSAIIMXCS K (PU3HUECKUM SBICHUSIM;

BBISIBIISITh TIPHYUHHO-CIICICTBEHHBIE CBSI3W TPU W3YYeHUH (U3NYECKUX SIBICHUHA H
IPOIIECCOB, JIeNIaTh BHIBOJIBI C UCIIOJIb30BAHUEM JIETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHHH,
BBIJIBUTATH TUIIOTE3bI O B3AaUMOCBSI3AX (PH3MUECKUX BEITHYNH;

CaMOCTOSITENIFHO BBIOMpPATh crocol peleHus yueOHOH (Hu3nuecKoil 3a1aun (CpaBHEHHE
HECKOJIbKMX BapHWaHTOB DEIICHUs, BHIOOP Hamboliee MOIXOSAIIETO ¢ y4ETOM CaMOCTOSTEIhHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbie ncciaenoBareLCcKue AeliCTBUA.

HCII0JIB30BaTh BOIIPOCHI KAK UCCIIEN0BATENbCKIUI HHCTPYMEHT MTO3HAHMUS;

MPOBOAMTH MO CAMOCTOSITENIbHO COCTABICHHOMY TUIaHY OIBIT, HECIOXKHBIA (PU3NUECKHIA
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3NUECKOTO SBJICHHUS;

OIICHMBATh HAa TMPUMEHHUMOCTb U JOCTOBEPHOCTH WMH(OPMAINIO, MOIYUYEHHYIO B XOJE
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSITENLHO (OPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, OIBITA, UCCIICTOBAHMS;

MPOTHO3MPOBATh BO3MOXKHOE JalbHeWIIee pa3BUTHE (PU3NYECKUX IPOIECCOB, a TAKKE
BBIJIBUTATh TIPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Patora ¢ undopmaunmeii:
OPUMEHATh Pa3IMYHble METO/bl, MHCTPYMEHTBl M 3alpochl NPH IMOHCKE M OTOOpe
MH(pOpMaLIMU WIN JaHHBIX C YYETOM IpeAIoKeHHOM yueOHo! (hu3nueckoi 3a1auu;
aHaJTM3UPOBaTh, CHCTEMATU3MPOBATH M HHTEPIPETUPOBATH HMHOOPMAIMIO Pa3IMYHBIX
BUJIOB U (hOpM Ipe/IcTaBICHUS;



CaMOCTOSITENIFHO BBIOMpAaTh ONTHMAJbHYIO (OpMY TNpEACTaBiICHUs HWH(POPMALUUA U
WJUTIOCTPUPOBATH peliaeMble 3a7aui HECIIOXKHBIMU CXEMaMH, harpaMMaMi, MHOU rpadukoi u
WX KOMOWHAIUSIMU.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

B XoZe OOCYXIeHHs Yy4eOHOro marepuaia, pe3yibTaToB JIAOOPAaTOPHBIX paboOT H
IIPOEKTOB 3a/1aBaTh BOINPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl U BBICKA3bIBaTh HJIEH,
HalleJICHHbIC Ha pEeIIeHUEe 3a]auu U MoAJepKaHue 01aroxKenaTeaTbHOCTH OOICHHUS;

COMOCTABJISATH CBOM CYXACHHMS C CYXKICHUSMU JPYIMX YYacTHMKOB JHAJiora,
00HapyXUBaTh pPa3IMYMe U CXOJCTBO MO3ULUII;

BBIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTABIATH  PE3YyIbTaThl  BBIMOJIHEHHOTO  ()U3MYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMUS, POEKTA);

MOHUMATh U UCHOJB30BATh MPEUMYIIECTBA KOMAaHJAHON U MHIMBHyalIbHON pabOThI pU
pelIeHnr KOHKPETHON (PU3NYECKOM MPOOIEeMBI;

MPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPTraHU30BBIBATH JEHUCTBUS 10 €€
JOCTHKEHUIO: PacIpeieNisiTh PO, 00CYKIaTh MPOLIECCHl U PE3YJIbTaThl COBMECTHOM paboThI,
0000111aTh MHEHUS HECKOIBKUX JIIOIEH;

BBIMOJHATh CBOKO 4YacTh paboOThl, JOCTHras KaueCTBEHHOTO pe3yibTaTra IO CBOEMY
HAINpaBJICHUIO U KOOPIAMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMUA KOMAH/IbI;

OILICHMBATh KaY€CTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CAMOCTOSITEILHO
c(OpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusaums:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYAIUSX, TPEOYIOUX ISl PEHICHUS
(bu3nyeCKUX 3HAHMIA;

OPUEHTUPOBATHCS B PA3IMYHBIX MOAXO0JaX NPUHATUS pelleHUud (MHAUBHIYaIbHOE,
MPUHSITHE PEIICHUS B TPYIIE, IPUHATHAS PEIICHUN TPYIIION);

CaMOCTOSITENIbHO COCTAaBJIATh AJITOPUTM pelleHUs (U3NYECKOM 3ajauu WM IJIaHa
UCCIIEIOBaHUSI € Y4€TOM  HMEIOLIUMXCS PECYypcoB M COOCTBEHHBIX  BO3MOYHOCTEH,
apryMEeHTHUPOBATH MpeAjiaraéMble BApUAHTHI PELICHUN;

JenaTh BEIOOp ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

JIaBaTh a/IEKBaTHYIO OLIEHKY CUTYallUU U IpeiaraTh I1aH €€ H3MEHEHMUS,

OOBSCHATh MPUUMHBI TOCTIKEHUS (HEJAOCTIDKEHHUS) Pe3yIbTaTOB JIEATEIbHOCTH, AaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YMCJE B XOJI BBIIOJIHEHUS (PU3HMUECKOTO
UCCJIEIOBaHMsI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHMBILIUXCS CUTYalluH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSM;

CTaBUTh ce0sl HA MECTO JPYroro 4eloBeKa B XOJ€ CIOpa WIM JUCKYCCHU Ha HAy4YHYIO
TeMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY APYTOTO;

npu3HaBaTh CBOE MPaBO HA OMIMOKY NpH pelieHnd (U3HUECKUX 3a7ad WId B
YTBEPKICHHSIX Ha HayYHbIC TEMBI u TaKoe xKe paBo JpyToro.

NPEIMETHBIE PE3YJBTATHBI
K koniy oOydeHus B 7 KJjacce IpeIMETHbIE pPe3ylbTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUAIOIIUXCSI YMEHUI:

UCTIONb30BAaTh TOHATHSA: (U3MYECKHEe W XHUMUYECKUE SIBICHUS, HaOI0IeHUeE,
SKCIICPUMCHT, MOJCIIb, THIIOTE3a, CJIMHUIIbI (1)I/I3I/I‘-IGCKI/IX BCJIMYMH, aTOM, MOJICKYJIa, arp€raTrHbIC
cocTosHUSL  BemiecTBa  (TBEpIOE, JKUIAKOE, Ta3000pa3HOE), MEXaHWYEeCKOe JIBIKEHUE
(paBHOMEpHOE, HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOPHs, PaBHOJIEHCTBYIOIIAs CHIIA,
nedopmarus (yrnpyrasi, nIacTHUecKas ), HeBECOMOCTb, COOOIIAIOIINECS COCYIbI;



pasnuyarh sBieHus (IudQy3us, TEI0oBOe NBH)KEHHE YACTHUI[ BEIIECTBA, PAaBHOMEPHOE
JBIKCHHE, HEPAaBHOMEPHOE [BIKCHHUE, WHEPLMs, B3aUMOJECHCTBUE TEII, PABHOBECUE TBEPIBIX
TE€J C 3aKpEeIUIEHHON OCBhIO BpAIllCHHUs, Iepeaayda JaBiIeHUs TBEPAbIMU TeJaMH, )KMIKOCTAMHU U
ra3amMi, aTMOC(epHOE AaBlieHHE, IUIABaHUE TeJ, MPEBpAILEHUs MEXaHUYECKOM 3HEpPruu) Io
ONMCAHUI0O HUX XapaKTEpPHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOLUIUX JaHHOE
(bu3nueckoe sBICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YUYEHHBIX (PU3NYECKUX SBICHUN B OKPY)KAIOLIEeM MHpE, B
TOM 4uclie (PU3NYECKHE SIBJIICHUS B IPUPOJE: IPUMEPHI ABUKEHMSI C PA3IMUYHBIMU CKOPOCTSAMU B
JKUBOM W HEXUBOM IIPUPOAE, NCUCTBUE CWIBI TPEHUS B IPUPOJAE U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JIaBJCHUs Ha KUBOW OpraHusM, IUIaBaHHE pbIO, pblYaru B Telle 4YelloBeKa, IMpU
3TOM MEPEBOAMTH MPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBLICISATH CYIIECTBEHHBIC CBOICTBa
(mpu3HakK) GU3NIECKUX SBICHUM;

OIKCHIBATh M3YYCHHBIE CBOWCTBA TNl M (DPU3MYECKHE SBICHUS, UCHOIB3Ys (U3NUYECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTb, CPEAHSAS CKOPOCTb,
CWJIa YIPYTOCTH, CUJa TSDKECTH, BEC T€Ja, CUjla TPEHUs, JdaBieHue (TBEPAOro Tena, KUAKOCTH,
rasa), BbITAJIKHBAIOLIAsl CUJIa, MEXaHWYecKas paboTa, MOLIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KOO(QHIMEHT TOJNE3HOTO NEHCTBHS MEXaHW3MOB, KHHETUYECKas W MOTEHIMAbHAsl SHEPTHs),
OpU OINUCAHUM TPABWIIBHO TPAKTOBaTh (DU3NYECKUH CMBICI HCMHOJb3YEeMbIX BEIMYUH, HUX
0003HAUCHHSI U CMHUIBI (PU3NIECKUX BEIMYUH, HAXOTUTH (POPMYIIBI, CBSA3BIBAIOIINE TAaHHYIO
(GU3NYecKyr0 BEJIMYMHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTH I'padMKU M3yYCHHBIX 3aBHUCUMOCTEH
(U3UYECKUX BEINYHH,

XapakTepu3oBaTh CBOMCTBA Tel, (U3UUECKUE SIBICHUS U IPOLIECCHl, UCIIONb3Ysl IIPaBUiIa
CJIOKEHMsI CHJI (BJIOJIb OZHOM MpsiIMOi), 3akoH I'yka, 3akoH I[lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsI pbruara (0J10Ka), «30JI0TO€ MIPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHMs MEXaHUYECKOU
DHEPTUU, TpPH O3TOM JaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHAa ¥ 3allUChIBATh €r0
MaTEMaTHYECKOE BBIPAKEHUE;

OOBSICHATH (PU3UYECKHE SIBICHHS, TPOIECCHI M CBOMCTBA TN, B TOM YUCIIC U B KOHTEKCTE
CUTyalluil NPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTEPa: BBIABIATH IPUYMHHO-CIIEICTBEHHBIE CBSI3H,
CTpPOUTh OOBSCHEHHWE M3 1—2 JIOrMYecKMxX MLIaroB C Omopod Ha 1-2 M3y4yeHHBIX CBOMCTBA
(bu3nUecKux sBICHUH, GU3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemarb pacy€THble 3a7aud B 12 JEHCTBUS, HUCHONB3YS 3aKOHBI U (QOPMYJIbI,
CBsI3bIBalOIME (hU3MUYECKHE BEJIMYMHBI: Ha OCHOBE aHaln3a YCJIOBMS 3aJauydl 3allUChIBATh
KpaTKOE YCIIOBUE, IMOJACTaBIATh (U3NYECKUE BEIUYUHBI B (OPMYJbl U IPOBOAUTH PACUETHI,
HaXOJIUTh CIIPaBOYHbIE JaHHbIE, HEOOXOAUMBIE JJIS PEIICHUs 33/a4, OLIEHUBATh PEaAIMCTUYHOCTh
MOJTY4YeHHOW (PU3MUECKON BETMYUHBI;

pacrio3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIN (PU3HUECKUX METOJIOB,
B OIMCAaHUU HCCIIEIOBAaHUS BBLACIATH MPOBEPSEMOE MPEAINONIOKEHNE (TUIOTE3Y), pa3inyaTh U
UHTEPIPETUPOBATH MOJTYYEHHBIH PE3yNbTaT, HAXOJUTh OIIMOKH B XOJI€ OIbITA, J€JaTh BHIBOABI
IO €ro pe3yJbTaTam;

IPOBOJUTH OMNBITHI MO0 HAOMIONEHUIO (U3NYECKUX SBJICHUN WM (PU3MYECKHX CBOMCTB
Ten: GOopMYyIUPOBATH MPOBEPSIEMBIE MIPEANOIOKEHHS], COOUpPATh YCTAHOBKY M3 MPEI0KEHHOTO
000pyI0BaHUs, 3aUCHIBATH X0 ONbITa U (OPMYIUPOBATH BHIBOJIBI;

BBITMOJHATh NPSIMbIE U3MEPEHHSI PACCTOSIHUS, BPEMEHH, Macchl Teia, 00bEMa, CUJIbl U
TEMIIepaTypbl ¢ UCIOJIb30BAaHUEM AaHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMHUCHIBATh MMOKA3aHUS
pUOOPOB C YUETOM 3aJaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHHUI;

IPOBOJUTH HCCIIEIOBAaHUE 3aBHCUMOCTH OIHON (pU3MUECKOW BENWYMHBI OT JAPYrou ¢
HCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHUH (3aBUCUMOCTH IyTH PaBHOMEPHO JIBUIKYIIETOCs Tela OT
BpPEMEHHU JIBUKECHHUS Teja, CHJIBI TPEHHUS CKOJBKEHUS OT Beca Tejla, KadecTBa 0OpabOTKu
MOBEPXHOCTEN TEJI U HE3aBHUCUMOCTH CHJIBI TPEHUs OT IUIOMIAAN CONPUKOCHOBEHHUS Tell, CHUIIbI
YIPYTrOoCTH OT YJUIMHEHUS MPYKHUHBI, BBITAIKHBAIOIIEH CHIIBI OT 00bEMa MOrpYKEHHON yacTu
Tela U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO TOTPYXKEHO TeJO, YCIOBUH TUIaBAaHMs TeJl, YCIOBHIA pPaBHOBECHs pbluara M OJIOKOB),



y4acCTBOBATh B IUIAHUPOBAHWU y4EOHOTO WCCIICJIOBaHMsS, COOUpaATh YCTAHOBKY W BBITIOJNHSTH
U3MEpEeHUs, CclieAysd MpeAoKeHHOMY IUlaHy, (UKCUpPOBAaTh pe3yibTaTbl MOJy4YEeHHOU
3aBHCUMOCTH (U3UYECKUX BEIUYMH B BUAE MPEUIOKEHHBIX TaOMUI M TrpaduKoB, JeNaTh
BBIBO/JIBI 110 PE3YJIbTaTaM UCCIIEOBAHMUS;

OPOBOJIUTH KOCBEHHBIE H3MEpPeHHS (U3NYECKUX BEJIWYMH (IJIOTHOCTH BEIECTBA
KUAKOCTU U TBEPIOTO Tela, CUiia TPEHUS CKOJIBKEHHUS, JaBICHHUE BO3yXa, BBITAJIKHBAOIIAS
cHuIla, JIEHCTBYIOIIAs Ha MOTPYXEHHOE B KHUIKOCTh TeNO, KO3(PPUIMEHT MOJIE3HOTO ACUCTBUS
MPOCTBIX MEXaHM3MOB), CJeaysl MPENOKEHHOW HMHCTPYKIMH: TPU BBIIOJIHEHUU H3MEpPEHUI
coOuparh 3KCIEPUMEHTAIIBHYIO YCTAHOBKY U BBIUHCIIATH 3HAUEHUE HCKOMOW BEJTMYMHBI;

coOnrofaTh NpaBWia TEXHUKM Oe30macHOCTH IMpu  pabore ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEUCTBUA TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JTUHAMOMETP, COOOIIAIOIIMECS COCYIbl, OapoMeTp, pbluar, MOJIBHUKHBIA H
HEMOJIBUKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIIBI IEHCTBUS N3YUYEHHBIX IPHOOPOB M TEXHUYECKHUX YCTPOMCTB
C omopod Ha HUX omnucaHus (B TOM 4YMCIE: NOIUIMITHUKH, YCTPOHCTBO BOJOMPOBOJA,
TUIPABIMYECKUA TIPECC, MaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeoMETp), HCIOJIb3Ys
3HaHHUSA O CBOWCTBAaX (PHU3MYECKUX SABICHUI U HEoOXoauMble (HU3MYECKHEe 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJIUTH TpHUMEpPHl (HAXOAWUTh HH(POpPMALMIO O TpHUMEpax) MPAKTUYECKOTO
UCTIOJIb30BaHUs (PM3NYECKUX 3HAHWN B TIOBCEJHEBHOW JKU3HM /IS 0OecTiedeHns 0€301acHOCTH
npu oOpaiieHuu ¢ NpudopaMu W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/I0pOBbI U
COOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJICHUS B OKPYKaIOILEH Cpele;

OCYIIECTBIISITh OTOOp HCTOYHUKOB HH(pOpMmanuu B VIHTepHETE B COOTBETCTBHH C
3a/laHHbIM TIOMCKOBBIM 3alpOCOM, HA OCHOBE HUMEIOUIMXCA 3HAHMW W MyTEM CpaBHEHUS
pa3IMYHBIX HCTOYHHMKOB BBLACNATH HH(OPMAINIO, KOTOpas SBISETCS MPOTUBOPEUYMBOM WU
MOYET OBITh HEJJOCTOBEPHOM;

MCIIONIb30BaTh MPHU BBIOJHEHUU YYEOHBIX 33/laHUi HAYYHO-TIOMYJSPHYIO JTUTEPATypy
buznyeckoro cojaepkKaHus, CIpaBOYHbIE MaTepuanbl, pecypchl ceTu VHTepHeT, BIaaeTh
npuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOpPMALUKA W3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

cO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOIIEHHsS Ha OCHOBE 2—3
MCTOYHUKOB MH(pOpMauu (GU3NYECKOTO COJAEpKaHUs, B TOM 4HUCle MyOJIUYHO AeNaTh KpaTKue
coOOIIeHNss O pe3yibTaTax IPOEKTOB MM Y4YEOHBIX HCCIIEAOBAHHUM, MPH 3TOM TPaMOTHO
MCIIOJIb30BaTh U3YUYCHHBIH MOHATUIHBIN anmapar Kypca (U3MKH, COIPOBOXK/IATh BBICTYIJIEHUE
MIpE3EHTALUEM;

IPU BBINOJIHEHUN Y4E€OHBIX MPOEKTOB M HCCIENOBAHUM paclpeiensiTh 00s3aHHOCTU B
rpynmne B COOTBETCTBUM C TMOCTABJICHHBIMH 3a/ladaMH, CJIEIUTh 32 BBINOJHEHHEM IUIaHa
JeHCTBUH, aJJleKBaTHO OLEHMBATh COOCTBEHHBIN BKJIAJ B JESATEIBHOCTH T'PYIIIBI, BHICTPAUBAThH
KOMMYHHUKaTHBHOE B3aMMOJCHCTBHE, yYUTHIBAsi MHEHHUE OKPY)KAIOIIIHX.

K koHiy oOyuenus B 8 kJiacce mpeMeTHbIe pe3yJbTaTbhl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOIIUXCSI YMEHUI:

WCIIOJIB30BaTh IOHATHA: Macca M pa3sMepbl MOJIEKYJ, TEIJIOBOE JBHKEHHE ATOMOB W
MOJIEKYJI, arperaTHble COCTOSTHUS BEIIECTBA, KPUCTAIIIMYECKHE U aMOP(HbBIE TeJa, HAChICHHBIN
Y HEHACBHIIIEHHBIN Map, BJIAXHOCTb BO3[yXa, TEMIIEpPAaTypa, BHYTPEHHss DHEPrus, TEIJIOBON
JBUTATENb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsifl, JJIEKTPUYECKOE II0Jie, MPOBOJHUKH U
JURJICKTPUKH, TOCTOSHHBIA JJIEKTPHUUECKUIl TOK, MarHUTHOE IIOJ€, CBET, OJM30pPYKOCTb H
JATbHO30PKOCTb;

pa3nuyath sBJICHUS (TEIUIOBOE pAaCIIMpeHHE M CXaTue, TeIulornepenaya, TerIoBoe
paBHOBECHE, CMayMBaHUE, KalWUIApHbIE SBJIEHUS, HCHApeHHEe, KOHJIEHCAllWs, IJIaBJICHHE,



Kpuctauin3auust (OTBEp/IeBaHKUE), KUIIEHHUE, Teruionepenaya (TerionpoBOAHOCTb, KOHBEKIIUS,
U3JIY4EHHUE), AIEKTpU3alUs Tell, B3auMOJECHCTBHE 3apsioB, NEMCTBUS AIIEKTPUUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMO/IEHCTBUE MarHUTOB, J€HCTBUE MAarHUTHOTO T10JIS HA IIPOBOJAHUK C
TOKOM, HpPSIMOJIMHEHHOE paclpoCTpaHEHUE, OTPaXKEHHWE U IPEJOMJICHHE CBETa, II0JHOE
BHYTPEHHEE OTPA’KEHUE CBETA,) [0 ONMCAHUIO UX XapPaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YUYEHHBIX (PU3NYECKUX SBICHUN B OKPY)KAIOLIEeM MHpE, B
TOM 4ucie (QU3NYECKue SBJICHHUS B IMPHUPOJE: MOBEPXHOCTHOE HATSDKEHHE M KalMIUISPHBIC
ABJICHUSL B IPUPOJAE, KpUCTaIbl B Hpupoje, uznydeHue CoisiHLA, 3aMep3aHUE BOJOEMOB,
MOpcKUe Opu3bl, 00pa3oBaHHME pOCHI, TyMaHa, HHEs, CHEra, 3JEKTPUYECKHUE SBICHHUS B
aTMocdepe, IIEKTPUUECTBO KMBBIX OPraHW3MOB, MarHUTHOE Moyie 3eMid, Jpeid Mmomaocos,
pOJIb MAarHUTHOIO MOJIA A JKU3HU Ha 3emiie, IMOJIAPHOE CUSHHUE, IpPU 3TOM IEpEeBOIUTH
NPaKTUYECKYIO 3a7auy B YUeOHYIO, BBIJICIATh CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3NIECKUX
SIBIICHHI;

OIKCHIBATh M3YYECHHBIE CBOWCTBA TNl M (DPU3MYECKHE SBICHUS, UCHOIB3Ys (U3NUECKUE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPIrHsl, KOJIUYECTBO TEIJIOTHI, YAeIbHAasl TEII0EMKOCTh
BEIIECTBA, YJACIbHAs TEIUIOTA IUIABJICHHS, YIENbHAs TEIIoTa NapooOpa3oBaHMsA, yelbHAs
TEIUIOTa CrOpPaHUs TOIIMBA, KOA(Q(UIMEHT MOJE3HOr0 JeHCTBUSA TEIUIOBOW MAIWHBI,
OTHOCHUTEJIbHAsl BIAXHOCTh BO3/yXa, JJIEKTPUUECKUH 3aps], CHJIa TOKa, 3JIEKTPUYECKOE
HalpsDKeHUE, CONPOTHBIIEHUE NPOBOJHHUKA, YJEIBHOE CONPOTHUBIEHHE BEIIECTBa, paboTa U
MOIITHOCTH AJIEKTPUYECKOTO TOKA), TMPH OMUCAHUU TPABHIBHO TPAKTOBATh (DU3UYECKHIA CMBICI
UCIMOJIb3YEMbIX BEIMYMH, 0003HAYEHUS U eIMHULbI (PU3UYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbI,
CBSI3BIBAIOIME JTAHHYIO (DM3WYECKYIO0 BEIWYHHY C JPYTUMH BEIUYMHAMH, CTPOHUTH TpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIIMUMH;

XapakTepu3oBaTh CBOWCTBA Tel, (PU3MUECKUE SBICHHUS W TPOIECCHI, HCIOIb3YS
OCHOBHBIC TIOJIO)KEHUSI MOJIEKYJIIPHO-KMHETUYECKOH TEOPUU CTPOEHUS BELIECTBA, NPUHIMII
CYMEPIIO3UINH TOJeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsijaa, 3akoH Oma s
yyacTka Ienu, 3akoH J[xoyns—JIeHua, 3akoHBl OTpakeHHs M TpPEIOMJICHHMS CBETa, 3aKOH
COXpaHEHHMsI SHEPTUH, MIPU 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIlMCHIBaTh €ro
MaTeMaTHYeCKOE BbIpaKEHUE;

00BACHATH (PM3UYECKHE TIPOLIECCH U CBOWCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTYaIUil
NPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUUUHHO-CIIEJICTBEHHBIE CBSI3M, CTPOUTH
00BsicHeHHe M3 1—2 JOrMYecKuX IIaroB ¢ ONopoil Ha 1—2 M3y4yeHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3a7aud B 2—3 JIEHCTBUS, HCHOJB3YS 3aKOHBI U (QOPMYJIbI,
CBs3bIBalOIME (DU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalU3a YCJIOBMS 3aJauydl 3allUChIBATh
KpaTKOE YCJIOBUE, BBISIBJISTH HEJOCTATOK JAHHBIX JUIsl PEIICHUs 3a/ladd, BHIOMpATh 3aKOHBI U
bopmynbl, HEOOXOAUMBIE sl €€ pelleHHs], MPOBOAUTh Pacdyé€Thl M CPABHUBAThH IOJyYEHHOE
3HaueHue (PU3NYECKON BETMUHUHBI C U3BECTHBIMU JIaHHBIMH;

pacrio3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIN (PU3MUECKUX METOJIOB,
UCIIONIb3YSl OMNHMCAHHME HCCIEAOBAHUS, BBIICNIATH MPOBEPSIEMOE MPEANONIOKEHHE, OLEHUBATh
NPaBUIBHOCTD MOPSAKA MPOBEACHUS UCCIEI0OBaHNS, AeaTh BEIBOIbI;

MPOBOAMTD OMBITHI MO HAOIIOEHUIO (PU3UUECKUX SIBJICHUNM WU GU3NYECKUX CBOWUCTB TeI
(KanmuJUIIpHBIE SIBJICHMS, 3aBHCHMOCTh JIaBJEHHs BO3JyXa OT €ro o0béma, TeMmIeparyphl,
CKOPOCTH TIpollecca OCTBIBAaHUSI M HarpeBaHWs IpH HU3IYyYEHUH OT I[BeTa U3Iydarouei
(morjomaIei) MoBEepXHOCTH, CKOPOCTh HCHApEHUs BOJBI OT TEMIIEPATyphl KHUJIKOCTH U
wiomaan e€ MOBEPXHOCTH, 3JEKTPHU3AIMs TeJl M B3aWMOJEWUCTBHE BJIEKTPUUYECKUX 3apsiioB,
B3aMMOJICHICTBUE TOCTOSHHBIX MAarHMWTOB, BU3YyaJHM3allMs MarHUTHBIX TOJEH MOCTOSHHBIX
MarHuToB, JIEHCTBUS MArHUTHOIO TOJS Ha NPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHumra,
CBOWCTBA 3JIEKTPOJIBUTATENS MOCTOSIHHOTO TOKa, U3y4€HHE CBOMCTB M300paKEHHS B IUIOCKOM
3epKaje U CBOICTB H300pakeHHs mpeaMeTa B cobOuparomieil jamH3e,): (opMyIupoBaTh



IpOBEpsiEMbIC TPEIIONOKEHHUS, COOUpaTh YCTAaHOBKY W3 MPEIIOKEHHOTO 000pYIOBaHMA,
OIUCBIBATH XOJ1 OIbITA U (POPMYIUPOBATH BBHIBOJBI;

BBIIOJHATh IPSIMbIE U3MEPEHUSI TEMIIEpPAaTypbl, OTHOCUTEJIBHON BIAXXHOCTH BO3/1yXa,
CHJIBl TOKA, HAIIPSDKEHMsI ¢ UCIOJIb30BAHMEM aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (PU3UUYECKUX
BEJIMYHH, CPAaBHUBATH PE3YyJIbTAThl U3MEPEHUH C yUETOM 33/1aHHON aOCOIOTHON TOTPEIIHOCTH;

IPOBOJUTh HCCIIEOBAaHUE 3aBHCUMOCTH OJHON (PU3MUECKOW BENIMYMHBI OT OPYrou ¢
MCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUH (3aBUCHUMOCTb COIPOTUBIIEHHS IPOBOJHUKA OT €ro
JUIMHBI, TUIOINAJU IOIIEPEYHOI0 CEUYEHUS U YAEIBHOTO COIPOTUBIIEHHUS BELIECTBA IPOBOJHUKA,
CWJIBI TOKa, WAYILIEro uepe3 IIPOBOAHMK, OT HAINpPSDKEHMsI Ha IPOBOJHUKE, HCCIEI0BAaHUE
IIOCJIEZIOBATENBHOIO M IMMAPAJLICIBHOIO COEAMHEHHUH IPOBOJHHUKOB, 3aBHUCHUMOCTH  YIJIa
OTpaKEHMsI CBETA OT yrja MaJeHus M yrja MpeJoMJIEHUS OT yIyla NaJeHMs): IUIAHUPOBATh
UCclieIoBaHue, COOUPATh YCTAHOBKY M BBINOJIHATh U3MEPEHHUS, Celys NPEAJIOKEHHOMY IIaHy,
(UKCUpOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBUCMMOCTH B BHJAE TaONMMIl M TpaduKOB, NENaTh
BBIBOJIBI 110 PE3YJIbTATaM UCCIICIOBAHMS;

NPOBOJIUTh KOCBEHHBIE H3MEpEHHUs (U3MUECKUX BeNWYWH (yAeTIbHas TEMI0EMKOCTh
BEIIIECTBA, COMNPOTUBICHUE IPOBOJHUKA, paboTa M MOIIHOCTh HJIEKTPUYECKOIO TOKA):
IUIAHUPOBATh M3MEPEHMsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIysl IPEI0KEHHON
WHCTPYKLMH, U BBIYUCIIATh 3HAYCHUE BEJITMYNHBI;

IPOBOAMUTH IPU HEOOXOJMMOCTH CEPUI0 NPSIMBIX H3MEPEHUM, OIpeNessisl CpeaHee
3HA4YEeHUE U3MEePsIeMOM BelIMUMHBI ((OKYCHOE paccTosHUE cOOMparoliel JIMH3bI), 000CHOBBIBAThH
BBIOOD crtoco0a u3MepeHus (M3MEPUTEILHOTO MPUO0pPa);

coOuoaTh MpaBWila TEXHUKH O€30MacHOCTH mpu  pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHLUIIBI JCHCTBUS N3YUYEHHBIX IPHOOPOB U TEXHUYECKUX YCTPOMCTB
C ONOpOM Ha MX omnucaHus (B TOM 4YMCIE: CHCTEMa OTOIUIEHMsI JAOMOB, TMTPOMETp, IapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYUK HIIEKTPUUYECKOM SHEPrHM, 3JIEKTPOOCBETUTENIbHBIE
npuOOpBl, HarpeBaTeNbHBIC 3JICKTPONPUOOPHI (IPUMEPHI), SICKTPUUYECKHE NPEIOXPAHUTEIH,
AJIEKTPOMArHuT, 3JIEKTPOABUIATENb ITIOCTOSHHOTO TOKA, OUKH, IIEPUCKOII,), UCIIOJIb3Ys 3HAHUS O
CBOMCTBaxX (PM3MUECKUX SIBICHUN U HEOOXOAMMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MpPOCTbIe TEXHUYECKHE YCTPOICTBA M HM3MEpUTENbHbIE NPUOOPHI 10
CXeMaM M CXEMaTUYHbIM pUCYHKaM (KHJIKOCTHBI TEPMOMETp, TEPMOC, MCUXPOMETP,
TUTPOMETpP, JBUTATElb BHYTPEHHETO CrOpAaHMs, JJIEKTPOCKOIN, PEOCTAaT), COCTABISATH CXEMBI
AIIEKTPUYECKUX Leneil ¢ MOoCIeA0BaTEIbHbIM U TMapajyiebHbIM COEJUHEHHEM 3JIEMEHTOB,
pasinyas ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX 1IeTIeH;

OPUBOJIUTH MpHUMEpPHl (HAXOAWTh HH(OpPMALMIO O TpHUMEpax) MPaKTUYECKOTO
UCTIOJIb30BaHUS (PM3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HU JJs o0ecreyeHus 0e30MacHOCTH
npu obOpaiieHuu ¢ npuOopaMu M TEXHUYECKUMHU YCTPOMCTBAMHU, COXpPAaHEHUS 3/I0pOBbS U
COOJTIOJIEHHSI HOPM 3KOJOTMYECKOT0 TIOBEICHUS B OKpY Karollei cpejie;

OCYIIECTBIISATh MOUCK MH(pOpMaLUU (PU3UUECKOTO coiepkaHus B MIHTepHETe, Ha OCHOBE
UMEIOUIMXCAd 3HAHUW W NYTEM CpPaBHEHUS JOIOJIHUTEIbHBIX HCTOYHUKOB  BBIIEIATH
uH(pOpMaLIMIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOI MITH MOXKET ObITh HEJJOCTOBEPHOIA;

UCIIOJIb30BaTh MpPH BBINOJHEHUN YYEOHBIX 33/JaHUN HAYYHO-TIONMYJSIPHYIO JIUTEPATypy
bu3nyecKoro cojaep:KaHus, CIpaBOYHbIE MaTepuanbl, pecypchl cetu WHTepHeT, BiIajeTh
npuéMamMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HWHGOpMAIMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE IHCBMEHHBIE M KpaTKHe YCTHBIE CooOlieHus, o0o0Imas
MH(OPMALIMIO U3 HECKOJBKUX HCTOUYHUKOB (PU3MUECKOTO COAEP)KAHUS, B TOM YHCIIE MyOIHMYHO
IIPEJCTaBIISITh PE3YJbTAaThl IMPOEKTHOM WM HCCIIENOBATEIbCKON JEATENbHOCTH, IMPU 3TOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBIN MOHATUHHBIA ammapar Kypca (U3UKH, CONPOBOXKAATH
BBICTYIUIEHHUE IIPE3EHTALNEN;

IpU BBIMOJIHEHWH YYe€OHBIX IPOEKTOB M HCCIENOBAaHUN (DU3MUECKUX MPOLECCOB
pacrpenenaTs 0043aHHOCTU B TPYIIE B COOTBETCTBUU C IMOCTABICHHBIMH 33Ja4yaMH, CIEIUTh 32



BBHITIOJTHEHUEM TUTaHA JIEHCTBUN W KOPPEKTHPOBATh €ro, aJeKBAaTHO OLEHWBATh COOCTBEHHBIN
BKJIaJ] B JICSTEIBLHOCTb TPYMIIbI, BHICTPAUBATh KOMMYHHMKATHBHOE B3aMMOJCHCTBHE, MPOSBIIASL
TOTOBHOCTP pa3peraTh KOHQIUKTHI.

K konmy oOyueHust B 9 kJiacce nmpeMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTb Y O0OYUAIOIIUXCS YMEHUI:

UCIIOJIB30BaTh IOHATHSA: CHUCTEMa OTCYETa, MaTepuaiabHas TOYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOI'0 JIBHXKEHHUs, Nedopmauus (ympyras, IUIaCTHYECKas), TPEHHE,
LEHTPOCTPEMUTEIFHOE YCKOPEHHE, HEBECOMOCTh M NEpPEerpy3KH, IEHTP TSHKECTH, aOCOIIOTHO
TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJIeOaHHs U BOJIHBI,
3BYK, HH(QPA3BYK U yJIbTPA3BYK, HJIEKTPOMArHUTHBIC BOJHBI, IIKaJa AJIEKTPOMArHUTHBIX BOJH,
CHEKTphl MCIyCKaHUs M IIOIJIOLIEHMs, aib(a, OeTa- U raMMa-u3JIydyeHHs, MU30TOIbI, sAepHas
JHEPreTUKa;

pasinyarh sABJICHHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEHHOE [JBUXKEHUE,
PaBHOYCKOPEHHOE TMPSAMOJIMHEHHOE [BI)KEHHE, CBOOOJHOE TMaJeHHe Tell, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE [BH)KEHHUE, KoJebaTeslbHOe
JIBIDKCHHUE (3aTyXamlIMe U BBIHYKJCHHbIE KOJIEOAHUs), PE30HAHC, BOJHOBOE JBUKEHUE,
OTpa’keHHE 3ByKa, pa3joXKeHHe Oesloro cBeTa B CHEKTP U CJIOXKEHHE CHEKTPalbHbIX LBETOB,
JUCIIEpCUsl  CBETA,  DJIEKTPOMATrHWTHAs  HMHIYKLHWSA, €CTECTBEHHAas  PaJMOAaKTHUBHOCT,
BO3HUKHOBEHUE JIMHEHYATOr0 CIIEKTPa U3JyUYEeHNUs1) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIHNX TaHHOE (PU3UIECKOE SBIICHHE;

pacrio3HaBaTh MPOSIBICHHE M3YyYEHHBIX (PU3MUECKUX SIBICHUM B OKpYXarolem Mupe (B
TOM YHciie (pU3MUECKUe SIBICHUS B IPUPOJIE: IPUIMBHI M OTJIUBBL, ABIKeHHE Tu1aHeT CoTHeYHOU
CUCTEMBI, PEAKTHBHOE JIBWJKEHUE HKHUBBIX OPraHM3MOB, BOCIPUATHE 3BYKOB JKUBOTHBIMH,
3EMJIETPSACEHUE, CECHCMUYECKHE BOJIHBI, ILIYHAMH, 3XO, LBETa TEJ, ONTHYECKHUE SIBIICHHS B
npupojie, OuoIorM4yeckoe JeWCTBUE BHUIUMOIO, YIbTPa(UOIETOBOIO U PEHTTEHOBCKOIO
U3TYy4CHUH, EeCTECTBEHHBIH pAaJMOAKTUBHBIA (OH, KOCMHYECKHE JY4H, pPaJTHOAKTHBHOE
U3JIy4CHUE IPUPOJHBIX MHUHEPAJIOB, JEUCTBUE pPAJAUOAKTUBHBIX W3JIyYEHHM HaA OPraHus3M
YyeJioBeKa), IPH 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7jauy B y4eOHYIO, BBIJENSTH CYIIECTBEHHbIE
CBO¥CTBA (NIPU3HAKH) HU3UUECKUX SBICHUM;

ONKCHIBATh M3yUEHHBIE CBOMCTBA TEJ M (PU3NYECKUE SIBICHUSA, UCMONb3Yyd (hU3MUecKue
BEJIMYMHBI (CPEe/IHASA U MIHOBEHHAsl CKOPOCTh TeJla IIPU HEPaBHOMEPHOM JBHKEHHH, YCKOPEHHUE,
IepeEMEIICHUE, IMyTh, YIJOBas CKOPOCThb, CHWJIA TPEHUsS, CUiIa YIPYTrOCTH, CHJIA TS¥KECTH,
yCKOpeHHe CBOOOJHOTO MajeHUs, BEC Tejla, MMITYJIbC Teja, MMITYJIbC CHJIbI, MEXaHHYecKas
paboTa M MOIIHOCTh, MOTEHIMAIbHAs YHEPIUsl Tejia, MOJHATOTO HaJl MOBEPXHOCTHIO 3E€MJIH,
NOTEHLMATbHASL DHEPIUsl CKATOW TNPYKHUHBI, KHHETHUYECKAs DHEPIUs, IOJHAs MeXaHWdecKas
SHEprus, MepUoja M 4YacToTa KoJeOaHWH, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, II0Ka3aTeb IPEIOMIICHHS CpPEIbl), NPU OMNMCAHUU TNPABUIBHO TPAaKTOBATh
(bu3nyecKuil CMBICT UCHOJIb3YEMbBIX BEIMYUH, 0003HAUEHUS U €JUHUIIbI (PU3MUYECKUX BEIMYUH,
HaXOJUTh (OPMYIIbI, CBS3BIBAIOLINE JaHHYIO (PU3MUECKYIO BEMUMHY C JIPYTMMHU BEIMYMHAMU,
CTPOUTH IpapMKN N3YUYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIHUNH;

XapakTepu30oBaTh CBOMCTBA Tel, (hPU3MUYECKHE SBICHHS M TPOLECCHI, MCIONb3Ysl 3aKOH
COXPAHEHHUs dHEPIuM, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLMUI CYNEPIO3UIMN CUJI, TPUHIHUII
orHocutenbHOCTH ['amuiies, 3akoHbl HBIOTOHA, 3aKOH COXPAaHEHUS HWMIIYJIbCA, 3aKOHBI
COXpPAHEHHs 3aps0BOr0O M MACCOBOIO YHCEN MPH SACPHBIX PEAKLUAX, MPU STOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKEHHE;

00BACHATH (PU3NUYECKHE TIPOLIECCH U CBOWCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTYaIUi
[IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYUHHO-CIICICTBEHHBIE CBA3U, CTPOUTH
00BsicHEeHHEe M3 2—3 JIOTMYECKHX IIaroB C OMOpOil Ha 2—3 M3yUEHHBIX CBOMCTBA (PU3MYECKUX
SBJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTte pacyéTHble 3a7auu (OMMPAIOLIUECs Ha CUCTEMY U3 2—3 ypaBHEHHMI), UCTIONIB3YS
3aKOHBI U (POPMYJIBI, CBSA3BIBAIOIINE (PU3UUECKUE BETMUYMHBL: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1aun



3aMMCBIBATh KPATKOE YCIOBHE, BBIABIATH HEIOCTAIOUIME MJIM M30BITOUHBIC JaHHBIC, BEIOMPATH
3aKOHBl ¥ (OpPMyJIbl, HEOOXOAMMBIE MJsl pEIIEeHUs,, IMPOBOAUTh pacuéTbl M OLIEHUBATh
PEATMCTUYHOCTD MOJYYSCHHOTO 3HAUCHHS (PU3MUECKON BEIMUHUHBI,

pacrio3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIUTh IPU OMOIIU (PU3MUECKUX METOJI0B,
UCIIOJIb3YSl OINMCAHME MCCIEAOBAHUS, BBIACIATH IMPOBEPSIEMOE IPENAIIOJIOKEHUE, OLEHUBATh
IPaBUIbHOCTh IOPSIKA IPOBEJIEHHUS HUCCIEAOBaHMs, JeiaTh BBIBOJAbI, HWHTEPIPETHUPOBATH
pe3yabTaThl HAOIIOACHUIN U OTIBITOB;

IPOBOJUTH OIBITHI IO HAOIIOACHUIO (PU3NYECKUX SIBICHUH UM (PU3MUECKUX CBOMCTB Tell
(u3yuenue BTOporo 3akoHa HplOTOHA, 3aKOHa COXpaHEHMsI 3HEPIUH, 3aBUCHUMOCTbH IE€pHoja
KOJIeOaHUH NPYKUHHOTI'O MAasATHUKA OT MACChI Ipy3a U AKECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMILTUTY/IbI MaJbIX KoJieOaHUH, MPSIMOJIMHEMHOE pacinpoCTpaHEHUE CBETA, Pa3sIoKeHUE Oesoro
CBETa B CIEKTP, HAOIIOIEHHE CIUIOIIHBIX U JMHEHYATBIX CIIEKTPOB U3IYUYEHHUs): CAMOCTOSITEIbHO
coOMpaTh yCTAaHOBKY M3 HM30BITOYHOrO0 Habopa OO0OpYHAOBaHUS, ONHUCHIBATH XOJ OIBITA U €ro
pe3yiabTaThl, GOPMYIUPOBATH BBIBOBI;

NPOBOJUTH HCCIEIOBAHUE 3aBHUCUMOCTEH (DM3NYECKHX BEIMYUH C HCIOJIb30BaHUEM
OPSAMBIX HW3MEPEHUH (3aBUCHUMOCTH ITYTH OT BPEMEHHU IpPU PaBHOYCKOPEHHOM JIBUXKEHHUU Oe3
HAYaIbHOM CKOpPOCTH, TepHoJa KOJICOAHWH MaTeMaTHYeCKOro MAasTHHKA OT JUIMHBI HHTH,):
IUTAHUPOBATh MCCIIEJOBAaHUE, CAMOCTOSTEIbHO COOMpaTh YCTAHOBKY, (PUKCHPOBATh PE3yJbTaThl
MOJTYYeHHOM 3aBUCHUMOCTH (DM3MYECKUX BEJIWYHMH B BHJE TaONHIl U IpaduKOB, JIEIaTh BHIBOIBI
10 pe3yNbTaTaM HUCCIIEOBAHUS;

NPOBOJIUTh KOCBEHHBIE H3MEpeHHs] (U3NYECKUX BEIWYMH (CpPEeaHssl CKOPOCTh H
YCKOpEHHE Tela MpHU PaBHOYCKOPEHHOM JIBUKEHHUHU, YCKOPEHHE CBOOOIHOIO MaJeHHUs,
KECTKOCTH MPYKUHBI, KO3()PUIIMEHT TPEeHUS CKOIBKEHHsI, MEXaHNYecKasi paboTa U MOIIHOCTb,
4acToTa M MepHoj KoieOaHUi MaTeMaTH4YeCKOro U MPYKMHHOTO MasTHUKOB, ONTHYECKas CUila
coOuparomield  JTUH3BL, PAJUOAKTUBHBIA  (OH): TUIAHUPOBATH  HM3MEPEHHUs, COOMpPATh
9KCHEPUMEHTAIbHYIO YCTAHOBKY U BBIIIOJIHATH U3MEPEHUs, Celysl IPEeII0KEHHON HHCTPYKIIUH,
BBIUMCIISATh 3HAYEHHUE BEJIMUMHBI U aHAJIM3UPOBATh MOJIYYEHHbIE PE3YJIbTAThl C YUETOM 3aJaHHON
MOTPEIIHOCTH U3MEPEHUN;

coOnrofarh NpaBWjia TEXHUKM Oe30macHOCTH IMpu  pabore ¢ 1abOpaTOpHBIM
o0opynoBaHuEeM;

pa3nu4aTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (PU3UUECKUX MOJIEeN: MaTepralibHas TOUKa,
abCoIIIOTHO TBEPJIOE TEJIO0, TOUCUHBIM UCTOYHUK CBETA, JIyd, TOHKas JUH3a, IJIaHeTapHask MOJIeNb
aToOMa, HyKJIOHHasi MOJI€JIb @aTOMHOT'O Spa;

XapakTepu30BaTh MPUHLIUIIBI IEHCTBUS N3yUYEHHBIX TPHOOPOB U TEXHUYECKUX YCTPOMCTB
C OHopoil Ha WX omucaHus (B TOM 4YHCIIE: CIHMJIOMETP, JATUUKHU IOJIOKEHUS, PACCTOSHUS U
YCKOpEHHs, paKeTa, 3XO0J0T, (OoToanmapar, ONTHUYECKUE CBETOBOJbI, CIIEKTPOCKOM, JT03UMETD,
kamepa BuibcoHa), MCHONB3ys 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBIEHUNW U HEOOXOIUMBIE
¢du3nueckre 3aKOHOMEPHOCTH;

UCTIOJIB30BaTh CXEMbl M CXEMaTHYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX TMPUOOPOB M TEXHOJOTMUYECKUX MPOIECCOB IMpPH pPEUIeHHH Yy4eOHO-
MPAKTUYECKHX 3a7a4, ONTHUYECKHE CXEMBI JUIsl TIOCTPOSHUS N300paKEeHUI B IJIIOCKOM 3epKaiie 1
coOuparoIe JTHH3E;

NPUBOJIUTH MpHUMEpPHl (HAXOAWTh HH(OpPMALMIO O TpHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOM JKM3HU Ui obecrieueHust 6€30MacHOCTH
npu obOpaiieHuu ¢ npuOopaMu U TEXHUYECKUMHU YCTPONMCTBAMHU, COXpPAaHEHUS 3/I0pPOBbS U
COOJTIOJIEHHSI HOPM 3KOJOTMYECKOT0 TIOBEICHUS B OKpY Kalolllei cpejie;

OCYIIECTBIIAATh MOMCK HH(popManuu (usnueckoro conepkanus B VHTepHere,
CaMOCTOSITENIbHO ~ (OPMYNIMPYsS  TOMCKOBBI  3alpoc, HAXOMUThb MYTH  ONpEAEIeHUs
JIOCTOBEPHOCTH TMOJTYYEHHON MH(QOpPMAIMK HAa OCHOBE MMEIOIMXCS 3HAHUHM U JTOMOJTHUTENIbHBIX
UCTOYHUKOB,;

HCIIOJIb30BaTh MPHU BBITOJHEHUH YYE€OHBIX 3a/JlaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(Gu3nUecKoro coaepXKaHus, CIPaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHeT, BIaleTh



npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, NMpeoOpa3oBaHMs WHGPOpPMALMK M3 OIHON 3HAKOBOM
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMMCbMEHHBIC U YCTHBIE COOOIIEHUS HAa OCHOBE MH(OPMALIUHU U3
HECKOJIbKUX MCTOYHMKOB (DPU3MUECKOro cOJep)KaHus, MyOJIMYHO IPEICTaBIATh PE3YIbTaThl
IIPOCKTHOM WJIM MCCIIENOBATEIBbCKOW JIEATEIIBHOCTH, IIPU 3TOM TI'PAaMOTHO HCIIOJIb30BaTh
U3y4eHHbIN NOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKU U CONPOBOXKIATh BBICTYIUICHNE
Ipe3eHTalMeN ¢ y4ETOM 0OCOOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.

2. COAEP)KAHME YYEBHOI'O TIPEIMETA

7 kaace (68 yacoB, 2 yaca B HeAeJI0)

Bgenenue (4 4)
®uzuka - Hayka o mnpupoxae. Dusnmueckue sBiaeHus. Du3nyeckue CBOWCTBA Tel.
Habmionenue u onmcanue ¢u3ndeckux siBIeHUH. M3mepeHue (U3NUECKUX BEIWYMH: JUIMHBI,
BpeMeHH, TemrepaTypsl. Ousndeckue npudbopsl. MexayHapoaHas cUCTeMa e€AUHUI. TOYHOCTh
Y IIOTPEUIHOCTh U3MepeHui. Du3nka U TEXHUKA.
@poumanvuas 1abopamoprnas paboma:
1. OmpenencHue MEHBI IEICHHUS H3MEPUTEIBHOTO IPUOOpa.

Pa3nen 1. [lepBoHayanbHble CBeJeHHs 0 CTPOeHNH BellecTBa (6 1)

Crpoenue BemectBa. OnbIThI, JOKa3bIBAIOIINE aTOMHOE CTPOCHHME BEUIECTBA. TeIioBoe
JIBUKCHUE aTOMOB W MOJIEKYJ. bpoyHoBckoe nBmxkenue. uddy3us B razax, KUIAKOCTAX H
TBEpABIX Tenax. BzaumonelcTBue 4YacTUL[ BelIeCTBA. ATpEraTHbleé COCTOSIHUSI BEILECTBA.
Mogenu cTpoeHust TBEPBIX TEN, KUAKOCTEH U Tra30B. OObsICHEHNE CBOWCTB Ira30B, KUJIKOCTEH U
TBEPJBIX TEJ HA OCHOBE MOJIEKYJIIPHO-KUHETUYECKHUX MTPEACTABICHUM.

dponmanvuas 1abopamopuas paboma:

2. OrmpexaeneHue pa3MepoB MaJbIX Tell.

Pa3znea 2. BzaumoneiicrBue e (23 4)
1. Mexanuueckoe osuicenue 4u.

Mexannueckoe paBuxkeHue. Tpaekropus. Ilyre. PaBHOMEpHOE M HepaBHOMEpPHOE
newkeHne. Ckopoctb. I'paduku 3aBUCUMOCTH TTyTH ¥ MOIYJISI CKOPOCTU OT BPEMEHU JIBHIKCHMUSL.
WNuepuus. MaepTHOCTS Ten. B3aumonencTBue Tel.

2. ITnomnocmo 8u.

Macca Tena. Usmepenue maccel tena. [InoTHoCTh BemecTsa.

3. Cunot 114u.

Cuna. Cuna Tsoxectu. Cuna ynpyroctu. 3akoH I'yka. Bec Tema. CBsizp Mexny cHIoOn
TSOKeCTH M Maccod Tema. Cuna TspkecTH Ha Apyrux IutadHetax. CrokeHWe JBYX CHII,
HaIlpaBJIEHHBIX MO OJHOM npsAMol. PaBHozaeicTByromas nByx cui. Cuna tpenus. Ousnyeckas
npupoa HebecHbIX Tesl COTHEYHOW CHCTEMBI.

@poumanvhvle 1abopamopHas paboma.

N3mepenne Macchl Tena Ha PhIYaKHBIX BECax.

N3mepenune oobema Tena.

Ornpezenenne mIOTHOCTU TBEPJIOTO Tea.

I'panyupoBanue npy>XuHbI U U3MEPEHHUE CHII JUHAMOMETPOM.
N3mepenne cuitbl TpeHHsI ¢ IOMOIIIBI0 JUHAMOMETpPA

No ko

Pa3nen 3. /laBineHune TBePABIX TeJl, KUAKOCTeH H ra3os (21 1)

1. /lasnenue 8u.



HNasnenue. JlaBnenue TBepabix Ten. [laBnenue raza. OOBsSICHEHHE NaBIEHUS Ta3a Ha
OCHOBE MOJICKYJISIPHO-KMHETUYECKUX TpeacTaBieHui. [lepenada qaBneHus razamu v KUJIKOCTS-
mu. 3akoH [lackans. CooOmaronmecst COCy/Ibl.

2.Ammocgepnoe oasnenue 4u.

AtmochepHoe nmaBienne Meroasl u3MepeHust arMochepHoro gaBieHUs. OnbIT
Toppuuennu. bapomerp. ATMmochepHOe [aBlIeHHWE Ha pa3IMYHBIX BBICOTaX. MaHOMETD.
[TopmiHeBOM KUAKOCTHBIM Hacoc. [IpuHIMI ACHCTBUS TOPIIHEBOIO >KUAKOCTHOIO Hacoca
Y THIPABIMYECKOTO Mpecca.

3. Apxumeooea cuna 9 u.

3akoH Apxumesna. YCIOBHS IJIaBaHUs TeJ. 3aBUCUMOCTb TNIYOMHBI MOTPYXKEHUsS Tella B
JKUJKOCTB OT €T0 TNIOTHOCTH. PU3ndecKkre OCHOBBI IIJIABAHUSI CYJIOB M BO3yXOTUIaBaHUSI.

Dpoumanvusie 1a60pamopHvie pabomoi:

8.0mpeneneHne BBHITAJIKUBAIOIICH CHIIBI, ACHCTBYIOIIEH HAa MOTPYKEHHOE B KHUIKOCTH

TEIIO.

9.BrlIsicHeHHEe YCIOBUH TUIaBaHUS Tea B KUAKOCTH.

Pa3nen 4. PaGora u MmomHocTh. JDHeprus (13 u)
1. Paboma u mownocmo9u.

Mexannueckas pabora. MomutHocTh. IIpocThie Mexanu3mbl. MoMeHT cuiibl. [IpaBuino
MOMEHTOB. YCJIOBUsI paBHOBecus pbruara. [1oABMKHBIN M HENOABMXKHBIN OJIOKM — IIPOCTHIE
MeXaHHU3Mbl. PaBeHCTBO pabOT MpHU MCIOIB30BAHUU MIPOCTHIX MEXAHU3MOB. «30JI0TOE MPABUIION
MexaHuku. LleHTp TsxecTH Tenma. LIeHTp TSOKECTM pas3IMYHBIX TBEPABIX TeEl. Y CIOBHSA
paBHoBecus Tell. KoaddumuenT nonesnoro nevicteus (KITI).

2. Snepzus 4u.
Ouneprud. [loTreHunanbHas ¥ KuHeTHuYecKas sHeprus. Ilepexon omHOro BuAa MEXaHMYECKOU
SHEPTUHU B IPYroi.
Dponmanvhvie 1abopamopHsie padomol:
10.BrrsicHeHue yCIIOBHsI paBHOBECHS phlyara.
11.0Onpenenenue KII/I npu nogbpeme Tena 1o HaKJIOHHOW MJIIOCKOCTH.
IToBTOpenne 1 4.

8 kaacc (68 4, 2 U B HexeI10)

Pasnea l. TennoBbie aiBaeHus (23 u)

1. Konruuecmeo meniomot 10u.

TennoBoe paBHOBecue. TemnepaTtypa. CBsi3b TeMIiepaTypbl CO CKOPOCTHIO XaOTHUECKOTO
JIBKCHUS JacTHIl. BHyTpeHHssI sHeprus. PaboTta m Teruronepeaada Kak CIOCOOBI M3MEHEHUS
BHyTpeHHel sHepruu Tena. TernonpoBogHocts. Konseknus. Mznyuenue. KonudecTBo TEMIOTHL.
VY enbHas TEIIOEMKOCTh. PacyeT koaudecTBa TEIUIOTHI ITPH TEIJIO00MEHE.

2. 3axkon coxpanenus nepeuu 4 u.
DHeprusi TOIJIMBA. YJieJbHas TEIUIOTAa CrOpaHus. 3aKOH COXpaHEHUsi W MpeBpallleHHs
SHEPTUM B MEXaHUUYECKHX U TEIJIOBBIX MPOIIECCax.

3. Usmenenue azpecamHubvlx COCMOAHUIL eeuiecmea 9y,
IInaBnenue u OTBCPACBAHUC KPUCTAJUIMYCCKUX TCII. ViaenpHas TemaoTa IUIaBICHUS.
I/IcnapeHI/Ie N KOHACHCAIUs. HOFJ’IOHIGHI/IG OHEPTIUU MPHU UCHTAPCHUU KUIKOCTHU U BBIACIICHHUE €€
Ipu KOHACHCAIIUH I1apa. Kunenue. VYaenpHas TemjaoTa Hap006pa3OBaHI/IH N KOHACHCAIIUH.



Brnaxxnocts Bo3myxa. Touka pocbl. CriocoObl omnpeneneHus BIaKHOCTH Bo3ayxa. Pabora raza u
napa npu pacimupenuu. Teriossle apurarenu. [IpeoOpazoBanue 3Hepruy B TEIUIOBBIX MaIIMHAX.
JBuratens BHyTpeHHero cropanusi. IlapoBas typOuna. KIIJ[ TemnoBoro aBuraress.
OKonoruyeckre npoodaeMbl HCIOIb30BaHMsI TEINIOBBIX MAIlIUH.

Dponmanvhvie 1abopamopHvie pabomyi:

1. Omnpenenenue KoanM4ecTBa TEIUIOTHI IPU CMELIMBAHUYU BOJbI PA3HOM TeMIepaTyphl.

2. H3mepenue yaeiabHOH TEIUIOEMKOCTH TBEPIOTO TEa.

3. OmpeneneHne OTHOCUTENBbHOM BIaXKHOCTH BO3lyXa.

Paznea 2. duekrpuyeckne siBjaeHus (29 4v)

1. Dnekmpocmamuxa 4 u.

Onexrpuzanys (usndeckux Ten. B3ammopeiicTBue 3apsbkeHHBIX Ten. J[Ba pona
ANEKTPUUYECKUX 3apA0B. DJIEKTPUYECKOE MoJie. 3aKOH COXpPAaHEHHUs JJIEKTPHUYECKOro 3apsja.
3akon Kynona. HampsikeHHocTs — anexkTpuyeckoro moas. IlpuHumn — cynepno3unuu
JNEKTpUYECKUX ToNed. JlemuMocTh 3MeKTpUudecKkoro 3apsiaa. JOnektpoH. CTpoeHue aroma.
[TpoBOAHMKH, TOITYIPOBOAHUKHN U U30JISTOPBI AJIEKTPUUECTBA.

2. Jnekmpuueckuii mok 7u.

OnexTpuueckuid TOK. JleMcTBHE AJIEKTPUYECKOrO IIOJI Ha DBJIEKTPUUECKHUE 3apsijbl.
HcTounuku Toka. DIeKTpUuUecKas ILIelb U €€ COCTaBHble 4yacTh. HampaBieHue u JeHCTBUS
aneKTpudeckoro Toka. Hocurenu anekTpuyeckux 3apsioB B MeTaiaX. DJIEKTPUUECKUH TOK B
JKUJKOCTAX U razax. Cuiia Toka. DIEKTPUUECKOe HAIPSKEHUE. DIEKTPUUECKOE COMPOTUBIICHUE.

3. 3akon Oma ona yuacmka yenu 74.

3aBUCUMOCTbh CHJIBI TOKAa OT HampsbkeHusa. 3akoH Oma Juisl ydacTka Lenu. Y JIeJIbHOE
colnpoTuBIIeHUE NpoBogHUKa. PeoctaTsl. [locnenoBarensHoe U napajiesibHOE COEIMHEHUE TIPO-
BOJIHHKOB.

4. Paboma u mowinocms moxa 5u.

PaboTa 37eKTpHYecKoro moss Mo MepeMelieHUI0 3JIEKTPUYECKUX 3apsAaoB. MOIIHOCTh
AIEKTPUIECKOTO ToKa. 3akoH [[xoyns—Ilenna.

5. Konoencamop 6u.

Kongencarop. OHeprus 3JEKTPUUECKOTO TOJs KOHJEHCATOpa. OJIEKTPUYECKHE
HarpeBaTelbHbIe U OCBETUTEIbHBIE MPHOOPHL. KOopoTKoe 3aMbIKaHueE.

Dpoumanvhsle 1a60pamopHvle pabomol:

COopKa 3JeKTpUYEeCKOl LeMU U U3MEPEHUE CUJIbI TOKA B €€ PA3IUYHBIX YYaCTKaX.
W3mepeHne HanpsKeHUsI Ha Pa3IMYHBIX ydacTKax AJIEKTPUYECKOM LIeTH.
PerynupoBaHue cuibl TOKa peOCTaTOM.

W3mepeHne conpoTUBIEHUS TPOBOIHUKA IIPYU OMOIIM aMIIEPMETPa U BOJIBTMETPA.
M3mepeHune MOIHOCTH ¥ pabOThI TOKA B 3JIEKTPUUECKOM JTamIIe.

N ok

Pa3nes 3. JinekTpoMarHuTHbIe iBJeHHUS (S 1)

OmneIT OpcTeaa. MaruutHoe 1nosie. Y CTaHOBIIEHHUE CBSI3H MEXKAY IEKTPUUECKUM TOKOM U
MarHuTHBIM TOJieM. MarHuTHOE ToJIe TPSMOTO TOKAa. MAarHWTHBIE JIMHUM MAarHUTHOTO TIOJIA.
MarnuTtHoe moje KaTylmku ¢ TOKOM. IlocTosiHHble MarHuThl. MarHMTHOE MOJi€ MOCTOSHHBIX
MarauToB. MarautHoe mojie 3emin. B3aumoseiictBue MarHuToB. JleiCTBHE MarHUTHOTO TOJIS
Ha IIPOBOJIHUK C TOKOM. DJIEKTPOMArHUThl U UX NPUMEHEHUE. DJIEKTPUUECKUN TBUTATENb.

Dponmanvhule 1ab0pamopHsvle pabomol.
9. COopka 31MeKTpOMarHuTa U UCIBITAHUE €T0 IeHCTBUS.
10. M3yueHne AIIeKTPHYECKOTO ABUTATENS TIOCTOSHHOTO TOKA (Ha MOJIEITH ).

Pa3nena 4. CBeroBbie siBjieHus (10 1)



Hcrounuku cBera. lIpsmonmHelHOe pacnpocTpaHeHue cBera. Buaumoe nBUXeHUE
ceetmin. OTpaxkeHue cBeTa. 3akoH oTpaxkeHus cBera. Ilmockoe 3epkano. Iloctpoenue
M300paXeHUs MpeaMETa B IJIOCKOM 3epkaiie. IIpenomnenue cBeta. 3aKOH MpPEIOMIIEHMSI CBETA.
IToka3zaTtens npenomiienus AByx cpen. JIuu3bl. @okycHOe paccTosiHuE IMH3bL. OnTHYecKas cuiia
muH3bl.  M300pakeHust, naBaemble JMH30M. [71a3 kak onrtuyeckas cuctema. OnTuyeckue
pUOOPHI.

Dpoumanvuas 1abopamoprnas paboma:

11. Tlomyuenue n300pakeHUsI TPU TTOMOIITH JIMH3BI.

IloBTOpenue 1 4.

9 kjaacc (102 4, 3 4 B Hege110)

Pazien 1. 3akoHbl B3auUMOAeiicTBUS U ABH:KeHHs TeJ (34 )

1. Ocnogvl kunemamuxu. Pagnomepnoe oguicenue. 3u.

Mexannueckoe aABmxkeHue. MartepuanbHas Touka. Cucrema orcuyera. OTHOCUTENBHOCTD
MexaHu4yeckoro JBwxkeHus. llepememienne. PaBHOMepHOE NPSIMOJMHEMHOE JBUKEHHUE.
HepaBnomepnoe mnpsmonunernoe apuwxeHue. CKOpPOCTh MNPSIMOJIMHEHHOTO PaBHOMEPHOTO
JIBUYKEHHSL.

2. Ocnoswl kunemamuxu. Pasnoyckopennoe ogusicenue.9u.

[IpsiMonrHetHOE PaBHOYCKOPEHHOE JIBH>KEHHE. Y cKOpeHHne. CKOpOCTh MPSMOIMHERHOTO
PaBHOYCKOpPEHHOTO JBHKeHHUS. CpefHssi U MTHOBEHHAsl CKOPOCTb Tejla MpPU HEPaBHOMEPHOM
nBrkeHnH ['paduku 3aBUCHMOCTH KMHEMAaTUYECKUX BEJIMYMH OT BPEMEHU MPU PaBHOMEPHOM U
PaBHOYCKOPEHHOM JIBH>KEHUU.

3.0cnoebt ounamuru 9u.

WNuepumanshas cucrema otcuera. 3akoHbl Hpiorona. [IpuHIMI Cynmeprio3wiyu CHIL
CBoboaHoe nazeHue. Y ckopeHue cBo0oiHoro najaenus. Oneitsl ["anunes.

4. /leusrcenue no okpyscnocmu. 3aKoH 6CEMUPHOZ0 MA2OMEHUASY

PaBHOMepHOE ABMXKEHHE 1O OKpY:KHOCTH. [lepuon u yactota oOpamienus. JIunelinas u
yrioBas ckopocT. lleHTpocTpemutensHoe yckopeHue. Cuna ynpyroctu. 3akoH ['yka. Cua
TpeHusi. Buabl TpeHUs: TpEHUE MOKOs, TPEHUE CKOJIbKEHHUs, TpeHue KaueHus. Popmyna A
pacudera cuibl TpeHMs cKosibkeHus. Cumna TspkecTu. 3aKOH BCEMHUPHOTO TIATOTeHMs. JBUXKeHue
maHeT Bokpyr Connina. [lepBas kocmuyeckas ckopocts. HeBecoMOCTh U eperpy3Kku.

5. Umnynwc. 3axonst coxpanenus. 8u.

Nmnynbsc Tena. 3akOH cOXpaHEHHUs MMITylbca. PeakTuBHOE nBMkeHuEe. MexaHudeckas
pabora U MouHOCTh. Pa®oTa CMIBI TSXKECTH, CUJIBl YHNPYrocTd, TpeHus. CBs3b 3HEPrUU U
pabotsl. [loTeHManbHas SHepTUs Tena, MOAHITOrO HaJl MOBEPXHOCTHIO 3eMiid. [loTeHIanbHas
sHeprus cxxatod npyxkuHbl. Kunernueckas sneprus. Teopema 0o KUHETUYECKON HEPIUH. 3aKOH
COXpPAHEHHUSI MEXaHUYECKOW SHEPTHH.

Dpoumanvrsie 1a60pamopHvle padbomyi:

1. HccnenoBaHue paBHOYCKOPEHHOI'O JABMKEHHSI O3 Ha4aJIbHOU CKOPOCTH.

2. HW3mepeHune yckopeHHs] CBOOOIHOTO MACHHUS.

Pa3znen 2. Mexannveckue Kojie0aHusi M BOJHBL 3BYK (15 1)

1. Mexanuueckue Konebanusau.

KonebarenpHoe nBmxkeHue. MaTeMaTHUeCKUW W TPYKUHHBIM MasTHUKH. OCHOBHBIC
XapaKTePUCTUKH KOJIeOaHM: aMIUTUTY/Ia, TIEPHOJ, YacToTa, ¢aza koiedanuit. ['apmMoHnyeckue
konebanus. [IpeBpalienre sHEprun MpU KoJIeOaTeTbHOM JBIKEHUHU. 3aTyXarollue KoJeOaHus.
Brenyxnennsie konebanus. Pesonanc.



2. Mexanuueckue 60Hbl. 38yK 8u.

Mexanndeckrue BosHBL. CBONMCTBA MEXaHWYECKHMX BOJIH. llomepeuHble W mpoJosIbHBIE
BOJIHBI. J[JTMHA BOJIHBI M CKOPOCTH €€ pacipocTpaHeHusi. MeXxaHUYeCKre BOJIHBI B TBEP/IOM TeElIe,
ceiicMuueckre BOJHBI. 3BYKOBbIE BOHBI. CKOPOCTh 3BYyKa. YIbTpa3BYK M MH(pa3Byk. Bricora,
TEMOp U TPOMKOCTH 3BYKa. OTpakeHUE 3BYKa.

®Dponmanvuas 1abopamopuas paboma:

3. HccnenoBaHue 3aBUCUMOCTH MEPHOJA U YaCTOTHI CBOOOJHBIX KOJICOAHUN MasTHHUKA

OT JUIMHBI €T0 HUTH.

Pa3nen 3. DiekTpoMaruuTHoe moJie (25 4)

1. Snexmpomaznummnoe none. Inekmpomaznumunas uHOyKyus. 9u.

HUctounnku wmarautHoro moiss. OAHOPOJHOE UM HEOAHOPOJHOE MArHUTHOE IIOJE.
Hampapiienne TOka W HampaBiICHHE JHHHA €ro MarHuTHoro mois. [IpaBuio OypaBuuka.
[IpaBuiio mnpaBoit pyku g coneHouaa. OOHapykeHHe MarHuTHoro mons. JlelicTBue
MarHuTHOTO TOJIsI HAa TPOBOJHUK C TOKOM U JBMXKYIIYIOCS 3apsiKeHHYI0 yacTuily. Cusia Amriepa
u cwia Jlopenua. IlpaBuno nesort pyku. Muaykuuss MarHutHoro mnons. Moaynbs BekTopa
MarHuTHOM WHAYKIUHU. JIMHUM MarHUTHOW WHAYKIHH. MarHuTHbIM notok. OnbiTel Dapajnes.
OnekTpoMarHuTHas MHAyKUus. Hanpasinenne nuaykuuonHoro Toka. [IpaBuio Jlenua. SIBnenue
CaMOMHAYKIMU. HIYKTUBHOCTh. DHEPIHsl MATHUTHOTO MOJIS TOKA.

2. Ilepemennwtit mok 2u.
[lepemennbiii Tok. ['eHepatop mnepemeHHoro Ttoka. IIpeoOpa3oBaHusi 3HEpruv B
anekTporeneparopax. Tpanchopmarop. [lepenaua snekTpuveckoil SHEPriUH HA PACCTOSIHHE.

3.9nekmpomazHumnule 601HbL 5u.

ONEKTPOMarHuTHOE NOJIE. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoiH. Illkajia 2IE€KTpOMAarHUTHBIX  BOJIH. KoneOarenbHblil  KOHTYD, [IOJIy4YEeHHUE
3JIEKTPOMAarHuTHLIX KojeOaHuil. @opmyna Tomcona.  Mcnosnb3oBaHue 3JI€KTPOMarHUTHBIX
BOJIH JIJI1 COTOBOM CBSI3H.

4. dnexmpomaznumnan npupooa céema 9u.

DnexkTpomMarHuTHasi mpupojaa ceera. Cxkopocts cBeta. [Ipenomnenue cBera. [lokazarenn
npeinomnenus. Jucnepcust cera. LlBera Ten. WHTepdepeHuus u  audpakuus cBeTa.
Cnektporpad u cnekrpockon. Tumbl onTHYecKuX CrnekTpoB. CHEKTpadbHBI aHAIN3.
OOBbsicHEeHME W3JIyueHHs] W TIOTJIOUICHHs CBETa aTOMaMU M IPOMCXOXACHUS JMHEeWdaThIX
CIEKTPOB Ha OCHOBE noctynaTos bopa.

Dpoumanvhsie 1a60pamopHvle pabomoi:

4. VI3yueHue sIBIEHUS 3IEKTPOMAarHUTHON MHTYKIUH.

5. HabnroneHue CriionIHOro ¥ JMHEHYAThIX CIIEKTPOB UCITYCKaHUS

Pa3nen 4. CtpoeHue aToma u aTOMHOTO siipa (20 1)
1. Cmpoenue amoma 7u.

CH0oXHBII cOCTaB paJMOAaKTUBHOTO M3Iy4yeHMs, O-, B- W y-yacTulbl. Mojenb aToma
Tomcona. OnbiTel Pesepdopaa. CoctaB aromHoro siapa. IIpoToH, HEHTPOH U 3MEKTPOH. 3aKOH
OWHIITENHA O MPONOPLMOHAIBHOCTH MAacChl M DSHEpPruu. PajaMoakTHBHBIE IpEBpallleHUs
aToMHbIX sjep. CoxpaHeHHe 3apsiIoBOTO M MacCOBOIO YHWCEN MPU SIEPHBIX PEAKIIHSIX.
OKCHIEpUMEHTAJIbHBIE METOABI UCCIIEJOBAHMSI YACTHII.

2. Amommnoe aopo 10u.

IIporonHO-HENTPOHHAsT MOAENb sipa. PuU3MUECKUl CMBICH 3apsi0BOIO M MacCOBOIO
ymucen. M3oronsl. [IpaBuna cmemenus mist anbda- u Oera-pacnaga MpH SACPHBIX pEaKLUsX.
OHeprus cBs3u yacTull B sape. [lenenue anep ypana. Llennasa peakuus. SlnepHas sHepreTuka.



OKkonoruyeckre mnpodiaemMbl pabOTHl  aTOMHBIX 3iekTpoctaHiuil. Jlosumerpus. Ilepuon
IoJIypacnazia. 3aKOH paMOaKTUBHOIO pacnaaa. BiusHue paguoakTUBHBIX U3TYy4CHUH Ha )KUBBIC
OpraHU3MBI.

3.Tepmonaoepuasn peaxkyusn 3u.
Tepmosinepnas peakuust. Uctounuku sHeprun CoaHIa U 3BE3/.
dponmanvrble 1a60pamopHsvie pabomol.
6. H3mepeHue eCTEeCTBEHHOTO PAaIMAIMOHHOTO (POHA JO3UMETPOM.
7. W3yuenue neneHus sjapa aroma ypasna o gororpaduu TPeKoB.
8. M3zyueHue TPEeKOB 3apsKEHHBIX YaCTHUIL IO TOTOBBIM (OTOTpadusiM.

Pa3nen 5. Ctpoenue u 3Bosiouns Beenennoii (5 1)
Cocras, ctpoenue u npoucxoxjaenue CosiHeuHoW cucTeMbl. bosbime Tena CojiHEeUHOU

cucrteMbl. Manbie tena ConHeuHolt cucreMbl. CtpoeHue, usiydeHue u sBomtouus ConHia u
3Be3/1. CTpoeHue 1 3BoJo1us BeeneHHou.

00O 3O\ U1 &~ Wi —

IloBTOpeHnue 3 4.

IIpoexTHAs 1EATEIHHOCTD

. ®usnueckue mprudOpsl BOKPYT HAC.

. ®u3nyecKue SBICHUA B Xy10KECTBEHHBIX POU3BEACHUSIX.

. HoGeneBckue naypeatsl B 001aCTH (PUBHKH.

. Eqununel usmMepeHus B pa3HbIX CUCTEMaXx.

. 3apo’KJI€HUE U Pa3BUTUE HAYUHbBIX B3IJIJI0B O CTPOCHHUH BEILIECTBA.

. Auddy3us Bokpyr Hac.

. Y IUBUTEIIbHBIE CBOMCTBA BOJIBI.

. IHepuus B )XHU3HU YeJIOBEKA.

. IInoTHOCTH BemecTB Ha 3emiie U pyrux miaaHerax CollHeYHON CUCTEMBI.

. Cuna B HalIuX pyKax.

. Ucnionws3oBanme sueprun ConHila Ha 3emIie.

. AMop(HBIe Tena U UX TIaBJICHHE.

. OGpa3oBaHue pochl, UHEs, CHETa, TOXKIS.

. KpyroBopot BojbI B ipupo/e.

. BI/I)II)I TCIIONEpCaAaYr B IPUPOJAC U TCXHUKE.

. I3aMeHeHre BHYTpEHHEH SHEePTUu Py COBEPIICHUH PaOOTHI.

. I3roToBieHune 31eKTpoCcKona.

. XuMU4ecKoe AeHCTBHE IIEKTPUUECKOTO TOKA U €r0 HCIOIb30BaHUS B TEXHUKE.
. UcTopusi pa3BUTHSI SIEKTPUUECKOTO OCBEIICHHUS.

. O4Ku, 1aTbHO30PKOCTh U OIM30PYKOCTb.

. Pacuer ckopocTH IBHKEHHSI TPAHCIIOPTA U TOPMO3HOTO IYTH.

22. YabpTpa3Byk U HHOPA3BYK, UX BIMSIHHAE HA YETIOBEKA.

. Ponb ynpTpa3Byka B OMOJIOTHH U METUIIUHE.

24. DnexTpuyecKuii cnocod OYMCTKH BO3AyXa OT MBUIH.

28.

. [IpyumMeHeHre MarHuTOB B MEIUIIUHE.

. CrtocoObl 5KOHOMUH 3JIEKTPOIHEPTHH.

. DKoJIoTHYecKHe MPoOIeMbl SIAEPHON SHEPTETHKU.
ITpobnemMbl KOCMUYECKOTO Mycopa.

29. MupoBbI€ TOCTHKEHUS B OCBOEHUH KOCMUYECKOT0 TPOCTPAHCTBA.
30. JIyna — cmyTHUK 3emuin.



4. TemaTHUYECKOE IJIAHUPOBAHHUE TIPEAMETA «Du3uka» /-9 Kjaaccobl

7 kaacc (68 yacos)

Pasznen

1. Beenenue

2. [lepBoHavanpHbIC
CBEJICHUS O CTPOCHUY
BelIeCTBa

Ko.1- Tembl
BO
JacoB
4 Bsenenue
6 [TepBoHavasibHBIC
CBEJICHUS O CTPOCHUU
BELIECTBA

Ko.-
BO
4acoB

OcHoOBHBIE BU/IBI 1eSITEIbHOCTH 00y4al0IMXCs
(Ha ypOBHe YHMBEPCAJIbHBIX Y4eOHBIX IeHCTBHI)

Habmronats 1 onuchIBaTh (YU3NYECKHE SBICHUS.
VYuacTBoBaTh B 00CYXIICHUH SBJICHUS MaJCHUS Tel Ha
3eMJII0. BBICKa3bIBaTh MPEINOIOKECHUS, THIIOTE3BI.
Omnpenensats LeHy  JeleHus  WKanbl  Ipubopa
MOTPEUTHOCTh U3MEPEHUSI.

[MpoBoauTs HaOmMOAeHHs  (QU3NYECKUX  SBICHHIA;
U3MEpATh  (U3UYECKHUE  BEIMYUHBI:  PACCTOSHHUE,
MIPOMEXKYTOK BPEMEHH, TEMIIEPATYpy.

OOBACHATH ONBITHI, NOATBEPIKJAIOIINE MOJIEKYISPHOE
CTPOEHHUE BEILECTBA, OIBITHI [0 OOHAPYKEHUIO CHUII
B3aMMHOIO MPUTSKEHUS M OTTAJIKUBAHUS MOJIEKYJI;
OOBACHATH: (PU3HUECKUE ABJICHUS HAa OCHOBE 3HaHWM O
CTPOGHUHU  BEIECTBa, OpPOYHOBCKOE  JIBUXKEHHE,
OCHOBHBIE CBOWCTBAa MOJIEKYJ, siBIeHHE audPy3uu,
3aBUCUMOCTh CKOpPOCTH MpoTekanus aupdysuum or
TEMIEpaTypbl  Tella; CXEMaTH4YeCKH  HU300paxkaThb
MOJIEKYJIBl BOJBI U KHCJIOpPOJA. CPaBHUBATh PpPa3MeEpHI
MOJIEKYJ ~ pa3HbIX  BEIIECTB:  BOABI,  BO3J]yXa;
aHAJIN3UPOBATh PE3YyJIbTAThl ONBITOB IO JIBUKEHUIO
MoJieKyn U Juddy3un; TpUBOIUTH pUMEpPHI AUPPy3un
B OKPYKAaIOLEM MHUPE, PAKTUYECKOIO HUCIIOJIb30BAHUS
CBOMCTB  BEIIECTB B  pa3lMYHBIX  arperaTtHbIX
COCTOSIHUSIX; HaOMIONaTh U HUCCIEN0BaTh SIBICHUE
CMauMBaHUS M HECMAuMBAHUS TeJl, OOBACHATH JaHHBIE
SBJIICHUS HA OCHOBE 3HAaHUN O B3aMMOJEHCTBUU
MOJIEKYJ,  JIOKa3blBaTh  HaJlW4yhe  pa3auuus B
MOJIEKYJISIPHOM CTPOEHHMH TBEPABIX TEIN, XKHUAKOCTEH U
ra3oB; MPUMEHSATH MOJYYEHHbIE 3HAHUS MPU PEUICHUH
3a/1a4; U3MEPATH pa3Mepbl MaJIbIX TEJI METOJIOM PsJIOB,

OcHOBHbBIE HATIPABJICHUSA
BOCIIUTATEJILHOMI
AeATEeIHLHOCTH

[TarpuoTndeckoe BOCIUTaHUE,
JCTETUYECKOE BOCIIMTAHHUE,

LEHHOCTHU Hay4yHOTO
HO3HAHUS, TPYZAOBOE
BOCIIMTAHUE.

Lenunoctu Hay4YHOI'O

MO3HAHUS, TPYAOBOE

BOCIIMTAHUC, OKOJOI'MYCCKOC
BOCIIUTAHHUC.



3. B3aumoneiictBus
Ten

23

1. Mexauuueckoe
BIDKEHUE

2. IlnoTHOCTE

3. Cwtel

pasnuyarh CrocoObl U3MEpPEHHs] Pa3MEPOB MaJIbIX Te,
MIPEJICTaBIATh PE3yIbTaThl U3MEPEHUN B BUJIC TAOJIHII;
paboTaTh B rpymime

Onpenenarb: TPaeKTOPUIO JBWKEHUS Tejna; TeJo,
OTHOCHUTEJIBHO KOTOPOTO IMPOMCXOAUT JBUKECHHUE;
CPEAHIOI0 CKOPOCTh ABMKEHMSI 3aBOJJHOI'O aBTOMOOWIIS;
IIyTh, IIPOMICHHBIN 34 JAHHBIA NIPOMEXKYTOK BPEMEHHU;
CKOpOCTh Tella MO0 TIpapuKy 3aBUCUMOCTH IIyTH
PaBHOMEpPHOI'O JIBUJKEHUS OT BpPEMEHH; IIJIOTHOCTb
BEIIECTBA; Maccy Tejla MO0 €ro o0beMy M IUIOTHOCTH;
CHIIy TSKECTH MO M3BECTHOH Macce Tena; Maccy Tela
10 33JIaHHOM CHJIE TSDKECTH; 3aBUCUMOCTb M3MEHEHHS
CKOpPOCTH T€Jia OT MPUIIOKEHHON CUIIBL;

JOKa3plBaTb ~ OTHOCUTENBHOCTb  JIBWJKEHUS  TEJa;
paccuuThIBaTh CKOPOCTh Te€Jda IpPU DPABHOMEPHOM H
CPEIHIOI CKOPOCTb IIPU HEPABHOMEPHOM JBH)KCHHUH,
CHIIy TSDKECTH M BEC Teja, PaBHOJCHCTBYIOIIYIO ABYX
CWI; pa3Iu4yaTb pPaBHOMEPHOE U HEPAaBHOMEPHOE
JBIDKEHUE;, Tpaduuecku u300pakaTb CKOPOCTh, CHILY
U TOUKY €€ IPWIOKECHHS; HAXOAWUThb CBA3b MEXKIY
B3aUMOJICIICTBUEM TeNl U CKOPOCThIO WX JBH)KECHHS;
YCTaHABIMBAaTh 3aBUCHUMOCTb H3MEHEHMsI CKOpPOCTHU
JIBUKEHMSI Te€Jla OT €ro MaccChl; pa3inyaTh MHEPLUIO U
WHEPTHOCTh TENA; ONpPENENATh IJIOTHOCTH BEIIECTBA;
paccuuThIBaTh CHIIy TSKECTH M BEC Tella; BBIACNSTH
0COOEHHOCTH  IJIaHET 3€MHOM  TpYNIbI U MJIaHeT-
TUTaHTOB (pa3jinuue U 00IIre CBOMCTBA);

IIPUBOJIUTH IIPUMEPBI B3aMMOJENCTBUS TEll,
MPUBOJIALIETO K U3MEHEHUIO UX CKOPOCTHU; MPOSIBICHUS
SBJICHUSI MHEPIUH B OBITY; MPOSBICHUS TATOTEHHS B
OKpYy’KaroIeM MHUDE; BUJIOB nepopmaru,
BCTPEYAIOIIUXCS B OBITY;

pa3IMYHBIX BUAOB TPEHUS; Ha3bIBaTh  CIIOCOOBI
YBEJIMUEHUSI M YMEHBIIEHHUS  CUJIBl  TPEHUS;
paccuuThIBaTh ~ PaBHOJCHCTBYIOIIYIO  JIBYX  CHII
[IEPEBOJUTh OCHOBHYIO €IMHHIY IIYTH B KM, MM, CM,

Llennoctn
MTO3HAHUA,
BOCITUTaHUE,
BOCITMTaHUE

HAY4YHOTO
TPY/I0BOE
IKOJIOTHYECKOE



JIM; OCHOBHYIO €IMHHIy Macchl B T, I, MI; 3HaUCHHE
IUIOTHOCTH U3 KI/M3 B r/cM3; BBIpa)kaTh CKOPOCTb B
KM/4, M/C;

aHAIM3MPOBATh TaONWYHBIC JaHHBIE, paboTaTh C
TEKCTOM yueOHHKa, BBIJICTISITh rJIaBHOE,
CUCTEeMATH3UpOBaTh W 0000maTh  TMOJyYCHHBIC
CBEJICHMSI O Macce Tela; MPOBOAUTH JKCIEPUMEHT IO
W3YYCHHIO MEXAHMYECKOTO JBWKCHHS, CpPaBHHUBATH
ONBITHBIE JaHHBIC; OSKCIEPUMEHTAIBHO HAXOAUTh
PaBHOACHCTBYIOIIYIO ABYX CHUJI;

MPUMEHSTh 3HAHUS K PELICHUIO 3a/1a4; U3MEPITh 00beM
TeTa C TOMOINBI0 HM3MEPUTEIBHOTO  IWIIMHIPA;
IUIOTHOCTh TBEPJOTO Tejda C TOMOINBIO BECOB H
M3MEPHUTEIBHOTO IHIINHIPA;

CHIIy TPEHHUS C MOMOIIBI0 TUHAMOMETpPA; B3BEIIHBATH
TEJIO Ha Y4eOHBIX BeCax M C WX TIOMOIIBIO OMPEICISThH

Maccy  Tena; [IOJIb30BAaThC  Pa3sHOBECAMU;
IpafyupoBaTh NPYKUHY; I0Jy4aTh KAy C 33JaHHOU
LIEHON  JICJICHUS; aHAIIM3UPOBATh  PE3YJIBTATHI

W3MEPEHHI U BBIYMCIIEHUM, IETIaTh BBIBOJIBI,
MPEACTABIATh PE3YIbTATHl U3MEPEHUN U BHIYUCICHUH B
BUJIe Ta0nMI; paboTaTh B rpymme

4. JlaBnenue
TBEPJBIX TE,
JKUJIKOCTEH M Ta30B

21

1. laBnenue

2. AtmocdepHoe
JIaBIICHUE

3. ApxumenoBa cuia

OOBsicHATH: JaBJCHHWE Tra3a Ha CTEHKH cocyaa Ha
OCHOBE TEOpUU CTPOEHUS  BEIIECTBA, MPUUUHY
nepcaaun MOaBJICHHUA KXKUJAKOCTBIO HJIM TI'a3OM BO BCC
CTOPOHBI  OAMHAKOBO,  BIMAHHUE  aTMOC(HEPHOro
JaBJICHUA Ha JKUBBIC OpraHu3MBblI, HN3MCPCHUC
aTMoc(epHOrOo  JaBleHUST C TOMOUIIbI0  TPYOKH
Toppudennu, n3MEeHeHHEe aTMOC()EPHOTO JTABICHUS T10
Mepe YBEIMYEHHUS BBICOTHI HaJ YPOBHEM MOpS,
NPHUYUHBI IUIaBaHUA TEJI, YCJIOBHA ILIaBaHUSA CyOOB,
W3MEHEHUE OCAJKU CYJHA; aHAIU3UPOBATh PE3YJIbTaThI
OKCIICPUMCHTA I10 U3YYCHHIO JAaBJICHHA TI'a3da, OIIBIT ITO
nepeAayde AABICHUS >KUAKOCTBIO, OMBITHI C BEJIECPKOM
Apxumena; BBIBOIUTH GOPMYIY JUIsS pacuera AaBJIeHUS
KUJKOCTU Ha THO M CTEHKHU COCYAa, JUIsl ONpPeNesICHUs

IlennocTtu
MO3HAHUA,
BOCITMTaHUE,
BOCIIMTaHUE.

HAy4YHOTO
TPYAOBOE
JKOJIOTUYECKOE



BBITaHKHBaIOIHGﬁ CHUJIBI, YCTaHaBJIWBAaTb 3aBHCHUMOCTH
U3MCHCHUA  OaBJICHHUA B JKHIAKOCTHM M Ta3€ C

W3MEHEHHEM TIIyOWHBI;  CpaBHUBAaTh aTMocdepHoe
JABJICHUE Ha Pa3IUYHBIX BBICOTAX OT IOBEPXHOCTU
3emy; HAOMIOIaTh  OMNBITBI IO  M3MEPEHHUIO

aTMOC(EepHOTO AABICHUS U JA€aTh BHIBOJBI; Pa3IHyaTh
MaHOMETPBI 10 LEJISM UCIIOIb30BaHUS;

yCTAaHABJIMBAaTh 3aBUCHUMOCTb MEXIY H3MEHEHHUEM
YPOBHS JKUAKOCTH B KOJIEHAX MaHOMETpA U J1aBJICHUEM;
JIOKa3bIBaTh, OCHOBBIBasICh Ha 3akoHe [lackais,
CYIIECTBOBAHUE BBITAJIKUBAIOLIEH CUJIBI, ACHCTBYIOLICH
Ha TENO; YKa3bIBaTh NMPHYMHBI, OT KOTOPBIX 3aBHCUT
cuia Apxumena;

paborath ¢ TEKCTOM Yy4eOHWKA, aHAIM3HPOBATH
¢dopMmybl, 06001aTh U JeNaTh BBIBOJBI, COCTaBIAThH
IUTAH TPOBEACHUS OIBITOB;  IPOBOJAUTH OIBITHI TI0
OOHapyKEHUIO aTMOC(EpHOro HaBiE€HHs, W3MEHEHMIO
aTMOC(EpHOTO JaBJIEHUS C BBICOTOW, AaHAIM3UPOBATH
UX pe3yibTaThl U JI€NaTh BBIBOBI;

MMpOBOANTH I/ICCJ'IGIIOBaTeJ'II)CKI/Iﬁ OKCIICPUMCHT:
10 OMPENEICHUI0  3aBUCUMOCTH  JIaBJICHUS oT
JIEACTBYIOILIECH CHJIBI, c COOOIIAIOIITUMHUCS

COCY/aMH, aHAJIM3UPOBaTh  pE3yNbTaTbl M JEJaTh
BBIBO/JIbI;

KOHCTpYUpOBaTb  NpuOOp  AAA  JAEMOHCTpALUU
THIPOCTaTUYECKOTO JTaBJICHUS; U3MEpATh
aTMOC(pepHOE JIaBJIEHHWE C IOMOIIBI0 Oapomerpa-
aHepouJa, AABJICHHUE C IIOMOLIbI0 MAHOMETPA;
IIPUMEHSTH 3HaHUS K PELICHUIO 3a/1a4;

ONBITHBIM IIyT€M OOHApYXHBaTh BHITAJIKHBAIOIIECE
NEICTBUE >KMIKOCTH Ha IOTPYKEHHOE B HEE TEJO;
BBUSICHUTBH YCJIOBUS, IPH KOTOPBIX TeNo IUIaBaer,
BCIUIBIBA€T, TOHET B )KUJKOCTH; pabOTaTh B IpyIIe

5. PaGora u
MOIIHOCTh. DHEPTHUS

14

1. PaGora u MOIIIHOCTH

9

BbIUnCHIATh MeXaHHUYECKy0 pPaboTy, MOIIHOCTh IO
W3BECTHOM paboTe, SHEPTHIO;

Ilennoctu
MO3HAHUS,

HAy4YHOTO
TPYAOBOE



2. DHeprus

4

BbIpaXKaTh MOIIHOCTD B PAa3JIMYHBIX €AMHUILIAX,

OIIPEEIATh YCIOBUS, HEOOXOIUMBbIE Ul COBEpLICHUS IpodeccuoHaIbHOE
MEXaHUYECKOH paboThl; MJIEYO CHJIBI; LIEHTP TSKECTH CaMOOIpE/EIeHuUE,

BOCIIUTAaHHUC

IIOCKOI'0 TEJa;, aHAJIM3UPOBATH MOIIHOCTH PA3JIMYHBIX 3KOJOTMYCCKOC BOCIIMTAHUC.

MPUOOPOB; OMBITHI C TOABHKXHBIM W HETOIBHKHBIM
6moxamu; KI1/1 pa3nuyHbIX MEXaHU3MOB;

MPUMEHSTh yCJIOBUA paBHOBECHS pbryara
B MPAKTHUYECKUX LIEJIAX: MOJABEM U MEpEMEIICHUE TPy3a;
CpaBHMBATh JICMCTBHE MOJABMYKHOTO M HEMOIBH)KHOTO
0JI0KOB; YCTaHABIUBATh  3aBUCUMOCTh  MEXKIY
MEXaHHUYeCKON paboToii, CHIION U MPOIIEHHBIM TyTEM;
MEXy paboTOI U SHEpTHUeii;

MIPUBOAUTH MIPUMEPHL: WILTIOCTPUPYIOIINE, KAK MOMEHT
CUJIbI XapaKTepHU3yeT NCUCTBUE CUJIbI, 3aBUCAILEE U OT
MOAyJsl CWJIbl, KU OT €€ I[UIeYa; MPUMEHEHUs
HEMOJIBIDKHOTO M TIOJIBHYKHOTO OJIOKOB Ha IMPAKTHUKE;
pa3IMYHBIX BHUJIOB PABHOBECHS, BCTPEUAIOUIUXCS B
ObITy,  Ten,  OONAJAOIIMX  OJHOBPEMEHHO U
KHMHETUYECKOMH, u MOTCHIMATLHON JHEpruen;
MIpEBpAIICHUS YHEPTUN U3 OJHOTO BUIA B APYTOM;
paboTaTh ¢ TEKCTOM ydeOHHKa, 0000IIaTh U JenaTh
BBIBOJIBI;

YCTaHABJIMBATh ONBITHBIM MYTE€M, 4YTO TOJIE3HAs
paboTa, BBIMOJHEHHAas C  TOMOIIBI  IMPOCTOTrO
MEXaHW3Ma, MEHbIE TMOJHOW; BHJ PABHOBECHUS IO
W3MEHEHUIO MOJIOKEHHUS LIEHTPA TSAKECTH TEIIa;
MIPOBEPSTH ONMBITHBIM MyTEM, IPU KAKOM COOTHOLIEHUU
CHJI M WX IUIeY pblYar HAXOJUTCS B PaBHOBECHH;
MIPaBUJIO MOMEHTOB; paboTaTh B TPYIIIIE;

MIPUMEHSATH 3HAHUS K PELIECHHIO 3a;ad;
JEMOHCTPUPOBATh  MPE3EHTALMHM;  BBICTYNATh  C
JOKJIaJIaMH; y9acTBOBAaTh B OOCYXKJIEHWM JOKJIAJIOB U
MpEe3EHTALNI

IToBTOpeHune

1 TToBTOpenue

BoinonHsATe yueOHbIE 3a/laHus, Tpebyrolue
JEMOHCTpAllMM KOMIIETEHTHOCTEH, XapaKTepU3yIOLIUX
€CTECTBEHHO — Hay4HYI0 TPaMOTHOCTb.

Ilennoctu
MO3HAHUS.

Hay4HOT'O



1.TertoBsie
SIBJICHUS

23

8 kiacc (68 yacon)

1. KonnuecTBo 10
TEILIOTHI

2.3akoH  coxpaHeHus 4
SHEPTUU

3. U3menenue 9
arperaTHbIX

COCTOSIHHH BeEIleCcTBa

Pa3nnuarh TEIUIOBBIE SIBICHMS, arperaTHbIE COCTOSHMUS
BEIIECTBA;

aHaJIU3UPOBATh 3aBUCUMOCTb TEMIIEpATypbl Teja OT
CKOpPOCTH JBIIKEHHSI €T0 MOJICKYJI, TAOIMYHBIE TaHHBIE,
rpaduK IJIAaBJIEHUS U OTBEpAEBaHUS; — HaOIIOAaTh U
HCCIEAOBAaTh  IIPEBPAIlCHHE  JHEPruuM  Telna B
MEXaHUYECKUX IIPOLIECCax;

IIPUBOAUTH IPUMEPBL: IMPEBPALLEHUS DSHEPIUM IIpU
[OABEME TeNa W IPU €ro MaJeHUU, MEXaHUYECKOU
SHEPIMM BO BHYTPEHHIOK; HW3MEHEHMS BHYTPEHHEH

QHCPIUn TCJ1a nyTemM COBCPLICHUA pa6OTLI
" TCILIONCPCaaun; TCIIonepecaain nyTeM
TCILIOIIPOBOJHOCTH, KOHBCKIINH n H3JIIYUCHUA,

IIPUMEHEHHsI Ha [PAKTHUKE 3HAaHUW O PpA3IMYHOU
TEIUIOEMKOCTH  BEILECTB;  JKOJIOTMYECKH  YUCTOrO
TOIUIMBA;  IOATBEPKAAIOIIME  3aKOH  COXPaHEHUs
MEXaHWYECKOM DJHEpPruu; arperaTHelX COCTOSHMM
BEIIECTBA; SIBJCHUM NMPUPOIbI, KOTOPHIE OOBACHSAIOTCS
KOHJIEHCAllUeW  Mapa;  MUCIOJIb30BaHUSA  DHEPIUH,
BBIJICJSIEMOM MPH  KOHJEHCAIMM BOJSHOIO I1apa;
BJIMSIHMS BJIQKHOCTH BO37yXa B OBITY U JIE€ATEbHOCTH
yenoBeka; npumenenuss JIBC  Ha  mpakTtHke;
MPUMEHEHHsI TapOBON TypOMHBI B TEXHUKE; IPOLECCOB
IIJIABJICHUS U KPUCTAJUIM3ALlUN BEIECTB;

OOBSICHATh: M3MEHEHUE BHYTPEHHEW OSHEpPruM Tena,
KOrJla HajJ HHUM COBEpLIalOT padoTy WM  TeJo
coBepmiaeT palboTy; TEMJIOBbIE SBICHHS Ha OCHOBE
MOJIEKYJISIPHO-KUHETUYECKONH  TeOpuH;  (PU3UUECKHit
CMBICJI: yJIEIbHON TEINIOEMKOCTH BEILECTBA, yIEIBbHON
TEIJIOTBl CTOPAaHMsI TOIUIMBA, YJIEIbHOM TEIJIOTHI
napooOpazoBaHMUs; pE3yJIbTaThI JKCIIEPUMEHTA;
MIPOLIECCHI IIIABJIEHUS U OTBEPJECBAHUS TEJIA HA OCHOBE
MOJIEKYJIAPHO-KUHETUYECKUX NIpEACTaBICHUN;
OCOOCHHOCTH  MOJIEKYJISIDHOTO  CTPOEHMSI  Ta30B,
KUJKOCTEH U TBEPABIX TEJ; IOHMKEHUE TEMIIEPATYPbI

HanI/IOTI/ILIeCKOC BOCIIMTAaHHC.

LlenHocTH Hay4HOrO
MIO3HAHUSI, TPYI0BOE

BOCIIUTAHUC, SKOJIOTHUYICCKOC

BOCIIUTAHHUC.




KUJIKOCTH TIPU  HCIAPCHHUH, TPUHIMIN  PpadOTHI
u ycrpoiictso IBC;

AKOJIOTHYECKHE TpoOsembl wucmois3oBanus JIBC wu
MyTH WX PEHICHHs; YCTPOMCTBO M MPUHIHUI PaOOTHI
MapoBOM TYpOHMHBI;, KJIaCCHU(PHUIIMPOBATH: BUJIbI TOILJINBA
M0 KOJIMYECTBY TEILJIOTHI, BBIJICISIEMOM MPU CrOpaHuu;
MIPUOOPHI IJIs1 U3MEPCHHUSI BIIAKHOCTH BO3/1yXa;
MEPEYUCHIATh  CHOCOOBl  M3MEHEHUs] BHYTPCHHEH

JHEpru¥; — IPOBOJUTH ONBITBI 10 H3MEHEHHIO
BHYTPEHHEH YHEPIUH;
IIPOBOAUTH U CCIIEI0BATEIbCKUN AKCIEPUMEHT

10 TEIUIONIPOBOJHOCTH  PA3jM4HBIX  BEIIECTB; IO
U3Y4YCHHUIO IUIABJICHUS, HCIAPEHHs M KOHJEHCALUH,
KMIIEHUS BOJbl; CpPaBHHUBAThb BHJIbl TEILIONEPENAYU;
KIIJI] pa3nuuHpIX MallliH U1 MEXaHU3MOB;
YCTaHABJIMBATh 3aBUCHMOCTb MEXJYy Maccod Tena u
KOJIMYECTBOM  TEIUIOTHI;  3aBUCUMOCTb  IIpoliecca
IIJIABJICHUS OT TEMIIEPATYPHI TEIA;

paccUUThIBaTh KOJMYECTBO TEIUIOTHI, HE00X0AUMOe
JUIsL HAarpeBaHus Teja WM BBLIEIAEMOE WM IIpU
OXJIQXICHUM, BBIICIAOLIEECH IPU KPUCTAJUIM3ALUU,
HeoOXoIuMoOe JJisi TpEeBpallleHuss B Map >KUIKOCTH
M000M Macchl; MPUMEHSTh 3HAaHUS K pEIIeHUIO 3a/1a4;
ONpEeNeNsATh W CpPaBHHUBATh KOJMYECTBO TEILIOTHI,
OTaHHOE TopsiYe BOJOW U MOJIYYEHHOE XOJIOIHOM IIPU
TEINIOOOMEHE;  ONpPENeNsATh YAEIbHYIO TEIUIOEMKOCTh
BEIIIECTBA M CPABHUBATH €€ C TAOJMYHBIM 3HAYCHUEM;
U3MEPSTH BIAXKHOCTh BO3/1yXa;

MPEJCTABIATH PE3yIbTATHI ONBITOB B BU/IE TAOJIHIL;
AQHAJIM3UPOBATH TPUYMHBI TOTPENTHOCTEN U3MEPEHU;
pabotate B TpyIIIE; BBICTYNIATh C JIOKJIAJIaMHU,

JEMOHCTPHUPOBATH MPE3EHTALINHI




3. DIIeKTpUUeCKre
SIBIICHUSI

29

1. DnekTpocraTuka

2. DIIEKTPUUECKUI TOK

3. 3akod Oma mis
ydacTKa Ienu

4. Paborau MOITHOCTb
TOKa

5

OOBsACHATH:  B3aMMOJAEHCTBME  3apspKeHHBIX  Ten IlarpuoTmueckoe BocnuTaHue,
U CYLIECTBOBAHME JIBYX POJOB JIEKTPUUECKUX 3apsi/I0B; LIEHHOCTH HAYYHOI'O
onblT HMopdhe—Munkena; 37eKTpU3alui0 TeJl NpH IO3HAHUS,
COIIPUKOCHOBEHUH; 00pa3oBaHME TOJOKHUTEIBHBIX M TPYIOBOE BOCIUTAHHUE,
OTPULIATEIIBHBIX HIOHOB; YCTPOHCTBO CYXOI'0 3KOJIOTUYECKOE BOCIIMTAHUE.
rajlbBAaHUYECKOTO DIIEMEHTA; 0COOEHHOCTH

JIEKTPUUECKOr0 TOKa B  MeTaljaxX, Ha3HauyeHue

HUCTOYHUKA TOKAa B AJIEKTPUYECKOW LIEIHU; TEIUIOBOE,

XMMHUYECKOE M MarHMTHOe  JCHCTBUS  TOKa;

CYLIECTBOBAHHE IPOBOJHUKOB, MOJYIPOBOJHUKOB U

IUAJIEKTPUKOB Ha OCHOBE 3HAHUM CTPOEHUS aTOMa;

3aBUCHUMOCTh MHTEHCUBHOCTH 3JIEKTPUYECKOI'O TOKA OT

3apsila M BpPEMEHHU; INPUYMHY  BO3HUKHOBEHUS

COINIPOTHUBIICHUS; HarpeBaHUe MPOBOJHUKOB C TOKOM C

NO3UIMKA  MOJIEKYJSIPHOTO  CTPOEHHUS  BEIIECTBa;

CIOCOOBI  yBETMYEHHs] W  yMEHBIICHUS EMKOCTH

KOHJIEHCATOpa; Ha3HaueHUE UCTOYHUKOB

JIEKTPUUECKOTO TOKA U KOHJICHCATOPOB B TEXHUKE;

aHAIM3UPOBaTh TaOMMYHbIE JaHHbIE U TpaduKy;

IPUYMHBI ~ KOPOTKOTO  3aMbIKaHHSA;  IPOBOIUTH

HCCIIEI0BATENbCKUM 3KCIIEPUMEHT IO B3aUMO/IEHCTBHUIO

3apsDKEHHBIX TeN; OOHApyKUBaTh HA3JIEKTPU30BaHHbBIE

TeJa,  JJNEKTPUYECKOe  IOJIE; H0JIb30BAThCS

INEKTPOCKOIIOM, aMIIEpMETPOM, BOJIETMETPOM,

peocTaToM; ONpeAensiTh  U3MEHEHHE  CHJIbI,



5. Konpgeuncarop

NCHCTBYIONIEH Ha 3apsHKCHHOE TEeJIO NMPH YIAICHHH H
MPUOIMHKEHHUHN €0 K 3apsDKEHHOMY TEITy; IEHY JeICHUS
IIKaJdbl aMIIEPMETPa, BOJBTMETPA; JIOKa3bIBaTh
CYIIECCTBOBAHME YACTHUI[, WMCIOIMIUX HAUMEHBIIUN
AIEKTPUYCCKUI 3apsi;

yCTaHABIIMBATh  IepepaclpesielicHue  3apsga  IpH
Mepexojie  ero ¢ HadJICKTPU30BAHHOTO Tejla Ha
HEHARIEKTPU30BAHHOE npu COMPUKOCHOBEHUU;
3aBUCHMOCTh  CHJIBI TOKa OT  HamNpsOKEHUS H
COINPOTHBIICHUS MMPOBOJHUKA, PAOOTHI AIIEKTPHUICCKOTO
TOKAa OT HAaNpsOKCHHs, CHJIbI TOKA W BPEMCHH,
HaIpPsDKEHUS OT pabOThI TOKA M CHJIBI TOKA;

HIPUBOJUTh IPHMEPBI: TPUMEHEHHUS IPOBOIHHKOB,
MOJIYIIPOBOJTHUKOB M JUDJIEKTPUKOB B  TEXHHKE,
MPAKTUYECKOTO TPUMEHEHHUSI  TOIYIPOBOJHHUKOBOTO
IHAONA; HCTOYHUKOB AIEKTPUIECKOTO TOKa;
XUMHYECKOTO U TEIUIOBOrO JCHCTBHUS DJIEKTPHUYECCKOIO
TOKa M WX HCIOJh30BAHUS B TEXHHUKE, MPUMCHCHHS
MOCIIEI0BATEIbHOTO U MapajUIeIbHOTO COSAMHEHHUS
TIPOBOTHUKOB;

0000mars ®W  dedaTb  BBIBOOBI O  CIIocoOax
JNIEKTPU3AIMHA  TEJI; 3aBUCHUMOCTH CWJIBI TOKa W
COMPOTUBIIEHUSI TIPOBOJHUKOB; 3HAUYEHUU CHIIBI TOKA,
HaIPSDKCHUS U COTIPOTHUBIICHUS TIPH MTOCIISIOBATEILHOM
Y TapauieTbHOM COEAMHEHUU MPOBOIHHUKOB; O paboTe
Y MOIITHOCTH IJICKTPUICCKOU JTAMITOUKH;

pPacCcUUTHIBATD: CHITY TOKa, HanpsDKEHUe,
INEKTPUUYECKOE COIIPOTHBIICHUE; CUITY TOKa,
HaMpsKeHUE U COTPOTUBIICHUE TIPU MTOCIIEIOBATEILHOM
W TMMapaJyIeIbHOM COCIWHEHUU IPOBOJHUKOB; paboOTy
Y MOIITHOCTH ~ DJIGKTPUYECKOTO  TOKa;  KOJIMYECTBO
TEIUTOTBI, BBIIEISEMOE TPOBOAHMKOM C TOKOM IIO
3aKOHY Jxoyns—Jlenna; AIIEKTPOEMKOCTh
KOHJICHCATOPa; paborty, KOTOPYIO coBepIaeT
JNEKTPUYECKOE  T0oJIe  KOHAEHCATOpa,  JHEPTHUIO
KOHJICHCATOpa; BBIPAXKaTh CHIIY TOKA, HAINPSIKCHHE B
pPa3IUYHBIX CIWHWIAX; CEAWHHILy MOIIHOCTH 4Yepes



€IVMHUIIBI HAMPSOKCHWS W CHJIbI TOKa; paboTy TOKa B
Bt - u; kBt - u;

CTPOUTHh TpaduK 3aBUCUMOCTH CHJIBI TOKa OT
HaNpsHKEHUS,

KJIacCCU(PUITUPOBATh UCTOYHUKH AJICKTPUYECKOTO TOKA;
JEUCTBUSA  DJIEKTPUYECKOTO  TOKA;  DJIIEKTPUYECKUE
npuoOpbl MO MOTPeOIIEMO HMMH  MOIIHOCTH;
JIAMITIOYKH, IPUMEHSIEMBIE HA ITPAKTUKE;

pazinyaTh 3aMKHYTYIO u Pa30MKHYTYIO
BJIEKTPUYECKHUE LEIMH; JAMIIbl 0 MPUHLMIY ACHCTBUS,
WCIIONb3YEMBbIE Ui  OCBEIICHMS, NPEIOXPAHUTENN
B COBPEMEHHBIX MPUOOpPax; HCCIEI0BATh 3aBUCUMOCTh
CONPOTHUBJICHUS MPOBOJIHUKA OT €r0 JJIMHBI, IJIOMIaan
MOMEPEYHOI0 CEUCHUS M MaTepHalia MPOBOIHHUKA;
YEPTUTh CXEMBl DJICKTPUYECKOW Ienu; coOupath
SJIEKTPUYECKYIO LIeMb; H3MEpPATh CWIy TOKa Ha

pa3IMYHBIX  Yy4acTKax  LEIH; aHaJIU3UpPOBATh
pe3yabTATHI OMBITOB U rpaduKw;
MIOJI30BATHCS aMIIEpPMETPOM, BOJILTMETPOM,;

peoCTaToOM JUIsl pETYJIMPOBAHUS CHIIbI TOKA B LIETIH;
U3MEPATH COINPOTHUBIICHUE IPOBOJHHUKA IPU ITOMOIIU
amIepMeTpa U BOJIbTMETPA; MOIIHOCTh U pabOTy TOKa B
JIaMIIe, UCIIOJIb3Ys aMIIEPMETP, BOJIBTMETP, YaChl;
MPEJICTaBIISTh PE3YJIbTAaThl U3MEPEHUI B BUAE TAOJINLL;
0000111aTh ¥ /1e1aTh BBIBOJBI O 3aBUCUMOCTH CHJIBI TOKa
U CONIPOTHUBIIEHUS IPOBOJIHUKOB; padOTaTh B IPyMIIE;

4. Dnextpo-
MAarHuTHBIC SABJICHUSA

5 DneKTpoMarHuTHbIE
SBJICHUS

BeIsBIATE  CBSI3B MCXKAY OJICKTPUUCCKHM  TOKOM
1 MarouTHBIM I1I0JIEM,

OOBSCHATh. CBS3b HaIlpaBJICHUA MAarHuTHBIX JIMHUN
MAarHMuTHOro 110Jid TOKa C HallpaBJICHUEM TOKa B
IIPOBOAHUKE; YCTpOﬁCTBO QJICKTPpOMArHuTa,
BO3HHKHOBCHUC MAariuTHBIX 6ypI),
HaMaronm4uBaHHEC XKEJIC3a, B3aHMOHCﬁCTBHe IMOJIFOCOB
MAarauMToB; HPHUHIMAIT JICI\/'ICTBI/ISI OJICKTPOABUTATCIIA U
o0JracTu ero INPpUMCHCHUA; — IMPUBOAUTL MNPUMCEPLI
MarHuTHBIX HBHCHHﬁ, HUCIIOJIB30BaHUA

[lenHOCTH Hay4yHOTO
MO3HaHUs, TPYJIOBOE
BOCIIMTAHUE, TPAXKIAHCKOE
BOCIIUTaHME, IKOJIOTMUECKOE
BOCIIMTAHHUE.



5. CseroBrie
SIBJICHUS

10

CBETOBBIE SIBJICHUS

10

JIEKTPOMArHUTOB B TEXHUKE U OBITY;

YCTaHABIMBATh  CBSA3b  MEXKIY  CYILIECTBOBaHUEM
JNEKTPUYECKOTO TOKAa MU MAarHUTHBIM IIOJIEM, CXOJCTBO
MEXKy KaTyIIKOW ¢ TOKOM U MarHUTHOM CTPEJIKOM;
0000mare ¥ JenaTb BBIBOJABI O PACHOJIOKEHUU
MAarHUTHBIX CTPEJIIOK BOKPYI IIPOBOJHHMKA C TOKOM,
0 B3aUMOJICHICTBUY MarHuTOB;

Ha3bIBaTh CIIOCOOBI YCWJIGHUSI MAarHUTHOTO JCWCTBUS
KAaTyIIKd C TOKOM; IIOJdy4YaTb KapTHHBI MarHUTHOTO
HOJISI TOJIOCOBOTO ¥ TyrOOOpa3HOrO MarHUTOB;
OINMCHIBATH OIBITHI 10 HAMArHUYMBAHUIO BEIIECTB;
IIEPEYNCIIATh NPEUMYIIECTBA JJIEKTPOJABUTATENECH 110
CPaBHEHHIO C TEIUIOBBIMHU; IPUMEHATh 3HAHUSA K
pELIeHHUI0 3a/1a4; coOUpaTh JIEKTPUUECKUN JABUTATENb
IIOCTOSIHHOTO TOKa (Ha MOJeNn); OIPEACIIATh
OCHOBHBIE  J€TalIM  DJIEKTPUYECKOrO0  JBUraTes
IIOCTOSIHHOTO TOKa; padoTaTh B rpyIIe

Habutonate npsiMoiuHEtHOE pacnpoCTpaHEHUE CBETAa,
OTpa)KEHUE CBETA, IIPEIIOMJIICHUE CBETA;

OOBSCHAT,  OOpa3oBaHME TEHHM U  MOJYTEHH,
BOCHPHUATHE N300paKEHUS IJ1a30M YEJIOBEKa;
MIPOBOJIUTH M CCJIEe10BATEIbCKUI AKCIIEPUMEHT
110 TIOJIYUCHUIO TEHW W TIOJIYTeHU;, MO H3YUYCHUIO
3aBUCUMOCTH yIJla OTPaKeHUs CBETa OT yrila MaJeHUs;
[0 TPEJOMIICHHIO CBETa IpU IMEpexoAe Jyda
U3 BO3/lyXa B BOXy; 0000maTh M JeNaTh BBIBOJBI O
pacrpoCTpaHEHUH CBETa, OTPAKEHHH U TMPETOMIICHUU
CBeTa, 00pa30BaHUU TE€HU U TONYTEHH; YCTaHABIUBATH
CBsI3b MEXIy ABMkeHueM 3emiu, JIynel u CosHIa u
BO3HMKHOBEHHEM JIYHHBIX U COJIHEUHBIX 3aTMEHUM;
MEXy JIBIKCHHEM 3eMJIM U €€ HAKJIOHOM CO CMEHOMU
BpPEMEH rojia C CIOIh30BaHUEM PUCYHKA YUEOHUKA;
HaxomuTh [lonsipHyro 3Be3my B co3Be3nuu bombiioin
Mengenuipr; ONpENENATh TMOJOKEHUE IUIAHET,
WCIIONB3Ysl TOJBIDKHYIO KapTy 3BE3THOTO Heba; Kakas
W3 JIBYX JMH3 C Pa3HBIMU (POKYCHBIMH PACCTOSHUSIMHU

DCTETUUECKOE
LIEHHOCTH
[IO3HAHUSL.

BOCIIMTaHUE,
HAY4YHOTO



naer  Oonbliee  yBeJIMYEHHE; NPUMEHSTH  3aKOH
OTpaKEHHUsI CBETa MpPU IOCTPOCHHH H300paKECHHS B
IUTOCKOM 3epKaJie;

CTPOHUTH H300paXKECHHE TOYKH B IUIOCKOM 3EpKae;
W300paKEeHUs, JaBacMble JIMH30M (paccerBalOIIEH,
cobuparorieit) s cinydaes: F > d; 2F <d

IToBTOpeHune

1. 3akoHEbI
B3aUMOJEUCTBUS U
JIBUKEHUS TEN

34

1 IloBTopenue

BoinonHsaTe yueOHbIe 3a/1aHus, Tpedyromue
JEMOHCTPALIMM KOMIIETEHTHOCTEH, XapaKTEepU3YIOIIMX
€CTECTBEHHO — HAYYHYI0 I'PAMOTHOCTb.

9 kaacc (102 gaca)

1. OcHOBEI
KHHEMATHKH.
PaBHOMEpHOE
JIBIDKCHUE

3

2.0OCHOBBI KHHEMATHUKH.
PaBHOyCKOpEHHOE
JIBUKEHUE.

3. OCHOBBI TUHAMUKHA

4. JIBuxeHue o
OKPY>KHOCTH. 3akoH
BCEMHUPHOI'O TATOTEHUS

OOBACHATh (PU3UUECKHUI CMBICI MOHATHM: MITHOBEHHAs
CKOPOCTb, YCKOPEHHUE;

Ha0JIr01aTh u OIHCHIBATH MPSIMOJIMHEITHOE
Y PaBHOMEPHOE JBUKEHUE TENEKKU c
KareJbHUIIEH; IBUKEHUE MasTHUKA B JBYX CHCTEMax
OTCueTa, OJJHa U3 KOTOPBIX CBsI3aHA C 3eMJIeH, a apyras
CJICHTOM, JBWXKYILEWCS PAaBHOMEPHO OTHOCHUTEIBHO
3eMJIM; TMaJ€HWE OJIHUX M TeX XKE€ Tel B BO3JyXe
U B pPa3peKEHHOM MIPOCTPAHCTBE; OTIBITHI,
CBUJIETEIBCTBYIOLIUE O COCTOSTHUM HEBECOMOCTH TEJL;
HaOII0aTh U OOBSCHATH MOJIET MOJICTH PAKETHI,
000CHOBBIBAaTh  BO3MOXKHOCTH 3aMEHBI Tella  €ro
MOJIETIBI0 — MaTepUAIbHOW TOYKOW — ISl ONHCAHUS
JBUKEHUS,

MPUBOAUTH TPUMEPHI, B  KOTOPBIX KOOPIUHATY
JBUXKYIIETOCS Tella B JTI000H MOMEHT BPEMEHHU MOXKHO
OTIpENIeTINTh, 3Has €ro HAYalbHYI0 KOOpPJAWHATY |
COBEPILIEHHOE MM 3a JaHHBIM MPOMEXKYTOK BPEMEHHU
TepeMenieHne, W HeNb3s OINPEeACIUTh, €CIIM BMECTO
nepeMenieHus 3a/1aH PO IEHHBIN MyTh;
PaBHOYCKOPEHHOTO JBW)KCHHS, MPSIMOJMHEHMHOTO W
KPUBOJIMHEWHOTO JABUKEHUSI TEJ, 3aMKHYTOW CHUCTEMBI

HGHHOCTI/I HAay4YHOI'O ITIO3HAHUA.

[TatpuoTndeckoe BOCIIUTAHMUE,
JCTETUYECKOE BOCIIUTAHUE,
LIEHHOCTH

Hay4yHOTO [TO3HAHUS,
TPYAOBOE BOCIIUTAHHUE.



5. Umnysbc. 3aKoHbI
COXpPaHEHHS.

T€A; IPUMEPHI, MOSCHSIOIINE  OTHOCHTEIBHOCTh
JBUKEHUSI, IPOSIBJICHUSI HUHEPIIUY;

OompelnensaTh MOIAYJIM M TPOEKIUH BEKTOPOB Ha
KOOpPJIMHATHYIO OCb;

3alUChIBaTh YPaBHEHUE ULl ONIPEAEIICHUS KOOPAUHATHI
JBUXKYIIETOCS Tella B BEKTOPHOW U CKAISIpHOH (hopMme;
— 3amMUChIBaTh (HOPMYIIBI: IJI HAXOXKACHUS MPOCKIINU
U MOAYJNS BEKTOpa INEpeMElIeHUs Tena;  JUis
BBIUYHCIICHUS] KOOPAUHATHI IBUXKYILETOCs Tejia B JI000i
3aJlaHHBII  MOMEHT BpEMEHM; JUIsl  OIpEJEICHUS
YCKOPEHHSI B BEKTOPHOM BHUJI€ M B BUJIE MPOEKIMI Ha
BBIOpAaHHYIO OCbh; JJIi pacyeTa CWUJIbl  TPEHMUS
CKOJIbJKEHUSI, pabOThl CHJIBI, PabOTBI CHJI TSHKECTU
U yIPYrocTy, NOTEHUUAIbHON YHEPIUU MOAHITOrO Haj
3eMyIed  Tena, MOTEHIUAJIbHOM SHEPruM  CHKATOU
MPY>KUHBL;

3amuchiBaTh B BHUAE (OPMYIBI: BTOPOH M TPETHA
3akoHbl HpIOTOHA, 3aKOH BCEMHMPHOIO TITOTEHMUS,
3ak0oH ['yka, 3aKOH COXpaHEHMs WMIIYJIbCa, 3aKOH
COXPAaHEHHS MEXaHUUYECKOH 3HEPIUu;

JIOKa3bIBaTb PAaBEHCTBO MOAYJISI BEKTOpA MEPEMEIICHUS
MpPOWJEHHOMY MyTHM U IUIOIIAAU TMOJ rpaduxom
CKOpOCTH;

CTPOUTh TpaUKd 3aBUCUMOCTH VX = VX(t); — 1m0
rpaduky 3aBHCHMOCTH VX(t) OmpenensiTh CKOpOCTb B
3aJlaHHBI MOMEHT BpEMEHH;

CpaBHUBATh  TPAEGKTOpPUHU, NyTH, MEpPEMEUICHUs,
CKOPOCTH MasTHHKA B YKa3aHHbBIX CHCTEMaX OTCUETa;
JiefaTh BBIBOJ O JIBIDKEHHMM Te€JI C OJUHAKOBBIM
YCKOpEHHEM IMpH JACUCTBUM Ha HHUX TOJIBKO CHJIBI
TSOKECTH;  ONPENEIATh IPOMEXKYTOK BPEMEHH OT
Hayajla paBHOYCKOPEHHOTO JBMKEHHs IIapHKa JI0 €ro
OCTaHOBKH, YCKOPDEHHME JBM)KEHHS IIapuKa M €ro
MIHOBEHHYIO CKOPOCTh Mepe YAApOM O LIINHID;
U3MEPATh YCKOPEHUE CBOOOIHOTO MaJICHUS;
MPEACTABISTh PE3YyIbTaThl U3MEPEHUM U BBIUMUCICHUMN
B BHJIe TaOIUI] ¥ TpaduKoB; paboTaTh B TPyIIe



2. Mexannueckue
K0JI€0aHNS U BOJIHEI.

3BYK.

15

1. Mexanunueckue
Koe0aHus

2. MexaHn4yecKnue BOTHE
3BYK.

OHpCI[CJ'IHTB KosiebaTeIbHOe JBMOKCHHUE II0  €I'0 OcTeTHYecKoe

MpU3HAKAM; NPUBOJUTH TPUMEPHl  KoJeOaHUH,
MOJIC3HBIX W BPEJIHBIX MPOSBICHUN pE30HAHCA U ITYTH
yCTpaHEHHUS MOCIIETHUX, UICTOUHUKOB 3BYKa;
ONHUCBHIBATh  JWHAMUKY  CBOOOJHBIX  KoJIeOaHUU
NPYKUHHOTO W MareMaTHYeCKOr0  MAasTHHKOB,
MEXaHHU3M O00pa30BaHUsl BOJIH; 3alMCHIBATH (POPMYITY
B3aMMOCBSI3U  TEpUOJa M YacTOTHl  KOJICOAHMIA;
B3aUMOCBSI3M BEJIMYHMH, XapaKTEPHU3YIONIUX YIPYTUe
BOJIHEIL;

OOBACHATD: OPUYUHY  3aTyXaHHs CBOOOTHBIX
KoJeOaHuii; B YeM 3aKJII0YacTCs SBICHHE PE30HAHCA;
HaOJIO/IaeMBIif  OMBIT 1O BO3OYKICHHUIO KOJICOaHMIA
OJIHOTO KaMEepPTOHA 3BYKOM, HCITYCKAeMBbIM JIPYTUM
KaMEpTOHOM TaKOi e 4YacTOThl; IOYeMy B raszax
CKOpPOCTh ~ 3ByKa  BO3pacTaeT C  IOBBIIICHUEM
TEMIEpaTypbl; Ha3bIBaTh: YCIOBHE CYIIECTBOBAHUSA
HE3aTyXalmuX KoJebaHul; (U3MUecCKue BEITHYHHBI,
XapaKTepU3yIOIIUe YIpYyrHe BOJHBI, TUANa30H YacTOT
3BYKOBBIX  BOJH;  pa3iu4arh  MOMEPEYHBIE |
MIPOJIOTIEHBIE BOJIHBI;

MIPUBOJIUTH OOOCHOBAHHSI TOTO, UYTO 3BYK SIBISICTCS
MPOJOJIBHOM BOJHOM;

BBIJIBUTaTh THUIIOTE3bI: OTHOCHTEIHHO 3aBHCHUMOCTHU
BBICOTHI TOHA OT YacTOThl, a TPOMKOCTH — OT
aMIUTATYBI ~ KOJICOAHWH  WCTOYHMKA  3BYKa, O
3aBHUCHMOCTH CKOPOCTH 3BYKa OT CBOWCTB Cpebl U OT
ee TeMITepaTypshl;

MIPUMEHSITh 3HAHUSI K PEIICHUIO 3a/1a4;

MIPOBO/INTH IKCIIEPUMEHTAITLHOE HCCIIEIOBAHHUE
3aBUCHMOCTH  Tepuoja KOJIe0aHW  MPYKUHHOTO
MasTHHKa OT m u k;

U3MEPSATH )KECTKOCTh MPYKUHBI;

MPOBOJNTh  WCCIICIOBAaHUS  3aBUCHMOCTH  TIEpHOJA
("4acToThl) KOJICOAaHUH MasTHUKA OT JUTMHBI €0 HUTH,
MIPEICTaBIATh PE3YyIbTAThl U3MEPEHUH M BRIYUCICHUN B
BHU/JI€ TaOJINIL;

OCHHOCTHU
IIO3HaHUA,
BOCIIMTAHHUC.

BOCIIUTaHUE,
Hay4HOI'0
JKOJIOTUYECKOE




3. DieKkTpo-
MarHuTHOE TOJIe

25

1. DnekTpoMaraHuTHOE 9
noJje

2. IlepeMeHHBIN TOK 2
3. DIeKTpOMarHuTHBIE 5
BOJIHBI

4. DnekrpomarHutHas 9

pHUpoO/Ia CBETa

JlenaTh BBIBOJABI O 3aMKHYTOCTH MAarHUTHBIX JIMHUW U
00 ocia0yieHnu MoJsl ¢ yJaJICHHEM OT MPOBOJHUKOB C
TOKOM; HaO0JII0IaTh n OITMCHIBATh OITBITHI,
MOJATBEPKIAIOIIME TOSBICHUE BJEKTPUUYECKOrO OIS
MpU U3MEHEHUU MAarHUTHOTO TOJIsl, ¥ I€JIaTh BBIBOIbI;
HAOJII0JIaTh. B3aUMOJICHCTBUE ATFOMMHUCBEIX KOJIEI] C
MAarHUuTOM, SIBJICHUE CAMOMHAYKUMH; ONBIT IO
W3JIyYCHUI0O M TPUEMY BJIEKTPOMATHUTHBIX BOJIH;
cBOOOIHBIE 3JIEKTPOMarHUTHHIE KoJIeOaHHs B
KoJIeOaTeIbHOM KOHTYpE; Pa3JIOKCHHE OEJoro cBera
B CIIEKTP MpPU €ro MNPOXOKAECHUU CKBO3b MPUZMY
U TIOJTydeHue  OeJoro  cBeTa  IMyTeM  CIIOKEHUS
CIIEKTPaJIbHBIX IIBETOB C MOMOIIBIO JMH3BI; CILIONIHOMN
U JIMHEWYAThIC CIIEKTPbI UCITYCKAHUS;

dbopMynupoBaTh  MpaBWJIO TMPaBOM  pyKu s
COJICHOH/Ia, MPaBWIIO OypaBumKa, mpaBuio Jlenna;
ONpee/ATh HaNpaBJICHUE DJJICKTPUUYECKOTO TOKa B
MPOBOJHUKAX MW HAMNpaBjJ€HUE JIMHUH MAarHUTHOTO
MOJIsi;  HaAlpaBJICHHWE  CUJIbl, JCHUCTBYIOLIEH  Ha
JJIEKTPUYECKUM 3apsl, ABWXKYILIMKWCS B MarHUTHOM
M0JIe, 3HAK 3apsija U HalpPaBICHUE ABUKCHUS YaCTHUIIbL,
3amuchiBaTh (HOPMYIy B3aMMOCBSI3U MOAYJS BEKTOpa
MArHUTHOM WHIYKIIMM MAarHUTHOTO TMOJS C MOIYJIEM
cunel F, neiicTByromeil Ha NpPOBOAHMK JIMHOM |,
pacmoIOKEHHBIN MEPIECHIUKYIISIPHO JIMHHUSM
MAarHMTHOM MHAYKLHMH, U CUION TOKa | B TpOBOJHUKE;
OIMMCHIBATh 3aBHCHMOCTH MATrHUTHOIO IIOTOKa OT
WHAYKIMA  MarHuTHOIO  TIOJIs, I[POHU3BIBAIOLLETO
Ion@aas KOHTYypa, M OT €ro OpHUEHTAIUU 0
OTHOLIEHUIO K JIMHUSIM  MAarHUTHOM  MHIYKLMHH;
pa3nu4usl  MEXIY BHUXPEBBIM  JJIEKTPUYECKUM U
3JIEKTPOCTATHYECKUM TOJISIMU;

MIPUMEHSTH MPaBUJIO OypaBUKKa, IIPABUIIO JIEBON PYKU;
npaswio JleHnua W mpaBWIO TpaBOM  PYKH IS
ONpeAeIICHUS HaPaBJIECHU HHAYKIIMOHHOTO TOKA;
paccka3biBaTh 00 YCTpPOWCTBE M MPUHIHUIE IEHCTBUS
reHeparopa IEPEMEHHOIO0 TOKa; O Ha3HA4YCHUH,

[TarproTnyeckoe BoCIUTaHHE,
LEHHOCTHU

HAY4YHOTO [1O3HaHMUs,
TPYZLOBOE BOCIIUTaHUE,
9KOJIOTUYECKOE BOCIIUTAHUE.




4. CTpoeHue aroma
Y aTOMHOTO sIJIpa

20

1. Ctpoenue aToma 7
2. AToMHOE AP0 10
3. TepmosinepHas 3
peaxIys.

yCTpOWCTBE M MPHUHIMIE ACUCTBUS TpaHchopmaropa
M ero TMPUMEHEHHH; O [MPUHLHUINAX PAJAUOCBSI3U
Y TeJIeBUICHUS;

Ha3bIBAThH CTHIOCOOBI YMEHBIIECHUS oTEPh
JNEKTPO’HEPrUH TMpH IepeAade ee Ha OoJblIHe
paccTosiHus, pa3iinyHbIe JTMara3oHbl

OJICKTPOMariuTHBIX  BOJIH, yCII0BUA O6p&30BaHI/I${
CILIOIIHBIX M JUHEHYATHIX CIICKTPOB HUCITYCKaHU
00BACHATH HN3IY4YCHUC W IOITIOMECHUE CBETA aTOMaMMU
U MMPOUCXOKIACHUC JIMHEHYIATHIX CIICKTPOB Ha OCHOBC
NOCTYJIaTOB Bopa;

IIpOBOAUTD I/ICCJIGZIOB&TCJII)CKI/IP'I OKCIICPUMCHT 11O
HU3YUCHUIO ABJICHUA SHCKTPOMaFHI/ITHOﬁ HWHAYKIHUU,
AHAJIM3UPOBATE PE3YJIbTAThl SKCIICPMMCHTA H JCJIAaThb
BBIBOJBI, pa60TaTB B I'pYHIIC;

OnuceiBath: ombIThl Pesepdopna mo oOHapYyKEHUIO
CJIOKHOTO COCTaBa PaJUOAKTUBHOIO H3JIYYEHHS W IO
HCCIEAOBAHUIO C IIOMOINBIO PACCESIHUS (O-HaCTHUIL
CTPOEHHsI aTOMa; MPOLECC IEIEHUs A/Ipa aTOMa ypaHa;
OOBSICHATB CYTh 3aKOHOB COXPaHEHUsI MAaCCOBOT'O YHCIIa
U 3aps/1a IPU paIMOAKTUBHBIX IIPEBPAILCHUSIX;
OOBSCHATh (PU3MUECKUI CMBICI TOHATHHA: SHEPrus
CBS3M, JAe(EeKT Macc, LenmHas peakuus, KpUTHYecKas
Mmacca;

IIPUMEHATh 3aKOHBI COXPAHEHHsS MacCOBOIO YHMCIIA U
3apsija Mpy 3allUCy YPABHEHUH AIEPHBIX pEaKLni;
Ha3bIBaTh YCJIOBHS IPOTEKAHUS YIPaBISEMOM LEIMHON
peakuuu, npeumyiiectsa M Hepoctatku ADC mepen
IpYTrUMU BHJIaMH 3JIEKTPOCTAHIIUH, YCIIOBHS
IIPOTEKaHUs TEPMOSACPHON PEAKLINN;

Ha3bIBaTh (PM3MYECKUE BEJTUYMHBI: IOTJIOIIEHHAs J03a
U3Iy4YeHUs, KOd(PPUIMEHT KadecTBa, HKBHUBAJICHTHAs
71033, Mepuoj Ioiypacnaza; — paccKasplBaTh O
HAa3HA4YCHUM SJCPHOIO peakTopa Ha MEIJICHHBIX
HEUTpOHAX, €ro YCTPOMUCTBE U NMPUHLIMIIE ACHCTBUS;
IIPUBOAUTH IIPUMEPBI TEPMOSAEPHBIX PEAKIIUN;

I'paxxmanckoe

BOCHHUTAHUE,

MMaTPpUOTUYICCKOC BOCIIUTAHHC,

IICHHOCTH
MMO3HAHMS,
BOCIIMTaHUE.

Hay4HOT'O
HKOJIOTHYECKOE



5. CtpoeHnue u
DBOJIIOLIUSA
Bcenennoi

5 1.Crpoenue u
sBosronus Beenennoi

NPUMEHSTh 3HAHMS K PEIICHUI0 3aJla4; H3MepATh
MOIITHOCTh JI03bl PAJUAIMOHHOTO (hoHA TO3UMETPOM;
CpaBHMBATh TMOJYYCHHBIH pe3yabTaT C HaHOONbIIUM
JOTYCTUMBIM JUISI UEJIOBEKA 3HAUCHUEM;

CTpOUTh TpadUK 3aBUCHUMOCTH MOIIHOCTU JIO3BI
U3JIy4yeHUs IPOAYKTOB paclaja pajgoHa OT BpEMEHU;
OlleHMBaTh 1O TpaduKy Mepuoja  Moiypacmaaa
IIPOJAYKTOB pacnajia pajgoHa; NPeACTaBIIATh PE3yJIbTaThl
u3MepeHuil B Buae Tabnul; paboTath B IPYIIIE;

Habmrogate cnaiinel wnm  ¢ororpaduu  HEGECHBIX
00BEKTOB; Ha3bIBaTh IPYIIbl O0BEKTOB, BXOAALIMX B
ConHeuHyl0 CHCTEMY; HPUYHHBI 00pa30BaHUS MSATCH
Ha ConHIle; TNPUBOIUTH IPUMEPbl M3MEHEHUS BHJA
3BE3IHOT0 Heba B TEYEHHE CYTOK;  CPaBHUBAThH
IUIAHeThl ~ 3€MHOM  TpYNNbl;  IUIAHETHI-TUTAHTBHI;
aHaM3upoBaTh (ororpadum WM CcrHalABl IIIAHET,
(dhoTorpaduu coMHEUHON KOPOHBI U 00pa30BaHUI B HEH;
ornuceiBaTth ¢ororpadum Manbix Ten CoNHEYHOM
CUCTEMBI; TPU MOJIEIM HECTallMOHAapHOW BceneHHOH,
npeuiokeHHble PpuaMaHoM; OOBSICHATH (U3NUECKUE
MpoIiecchl, mpoucxoasnme B Heapax ConHIA U 3B€31; B
YeM TpOSIBIISIETCS HECTAllMOHApPHOCTh BceneHHOM;
3amMchbiBaTh ~ 3aKOH ~ XaO0na;  A€MOHCTPUPOBATH
MIpe3eHTaIHH, y4acTBOBATh B 00CYX/I€HUU
IIPE3EHTALAN

OcTeTudYecKoe  BOCHUTAHUE,
LIEHHOCTHU HAY4YHOTO
MTO3HAHUS, 9KOJIOTHYCCKOC
BOCITUTaHHE.

IToBTOpEeHNE

3|IToBTOpeHue

BrimonsaTe yueOHbIe 3a1aHus, TpeOyromue
JIEMOHCTpPALIMA KOMIIETEHTHOCTEH, XapaKTepU3YIOLINX
€CTECTBEHHO — Hay4HYI0 TPaMOTHOCTb.

]_[eHHOCTI/I HAaY4YHOTI'O ITIO3HAHUS.




