ITo

Kpacnonapckuii kpaii, JluHckoit paiton, cranuna /{uHckas
bromkeTHOE 00111€00pa30BaTENIHLHOE YUPEKICHUE
MYHHITUIIAILHOTO 00pa3oBanus JIMHCKOM palioH

«Cpennsist o0eoopazoBarenbHas mkoiaa Ne 2
uMmeHu Asnekcangpa BacunseBruua CyBopoBay

YTBEPXJEHO
pelieHrueM Nearoruaeckoro CoBeTa
ot 30 aBrycra 2021 roga mpotokon Nel
[Ipencenarens H.M. Imutpenko

HoANHCH pykoBoauTenst OY

PABOYASA ITPOI'PAMMA
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VYpoBeHb 00pa3zoBaHus (Kiacc)

OCHOBHOE 00111e€ 00pa3oBanue, 7-9 Kiacchl

KoaunuectBo yacoB 136

['pynna yuureneil, pa3paboTUNKOB paboyel MporpaMmel

HocapeBa Cseriiana AnHartoabeBHA, vuutenab Guzuku bOY COII Ne 2 MO

Jluackoi parioH, HImyiino Onbra BuktopoBHa, yunrtens dusuku bOY COII Neo

2 MO JIluHCKOU paiioH.

[Iporpamma pa3paboTaHa B COOTBETCTBUHU

DenepanbHEIM 00pa30BaATENLHBIM CTAHIAPTOM OCHOBHOI'O OOIIEr0 00pPa30BAHUS

C yuéTOM NpPHUMEPHOW OCHOBHOW 00pa30BaTeIbHON IPOTrpaMMbl OCHOBHOIO

00111ero 00pPa30BaHMs, IPUMEPHON IIPOrPaMMBI IO (DU3UKE

c yuétom YMK_A. B. IlépsliikuHa,
0011iero oopazopanus «dPusuka. 7-9 xknaccel» asTopoB A. B. I1épeimkud, H. B.

E. M. I'vTHUK, nporpaMMbl OCHOBHOTO

dunonosuu, E. M . I'vrauk. (Pusznka.7-9xnacceel: padoune nporpammbl. PI'OC.

5-e u3n).- M.:/lpoda, 2015




1. Ilmannpyemble pe3yIbTaThl OCBOCHUSI Y1eOHOI0 NpeaMeTa
JIn4HOCTHBIE pe3y/IbTaThI

JINYHOCTHBIE pe3yJbTaThbl OTPAKAKOT C(bOpMI/IpOBaHHOCTB, B TOM 4YHMCJIC B 4aCTH:

1. Fpaom)ancxozo eocnumanusa U HpPABCMBEHHO20 60CRUMAHUA oemeil Ha
OCHoOé6€e poccuﬁcxux mpaduuuormbtx uetmocmeﬁ

MpEACTAaBJICHHUA O COLHAJIBHBIX HOPpMax W IHpaBUIaxX MCKINYHOCTHBIX OTHOIICHUM B
KOJVICKTHUBC, I'OTOBHOCTHU K pa3H006pa3H0171 COBMECTHOM JACATCIIbHOCTHU IIPU BBIIIOJIHCHUHN
y‘-Ie6HBIX, IMO3HABATCJIbHBIX 3aJa4, BbIIIOJHCHHU JSKCICPUMCHTOB, CO3JaHUHN y‘le6HbIX
IMPOCKTOB, CTPEMJICHUA K B3aUMOIIOHHMMAHUIO W B3aWMMOIIOMOIIHN B IIPOLECCE 3TOM yqe6H0171
JACATCIIBHOCTH, TOTOBHOCTH OILICHUBATb CBOE MOBCACHHUEC M IMOCTYIIKH CBOUX TOBapHIHeﬁ C
MO3UIUKU HPABCTBCHHBIX W IIPABOBBLIX HOPM C y‘IéTOM OCO3HaHHUA HOCJ'IG,Z[CTBI/Iﬁ IIOCTYIIKOB;,

2. IHampuomuuecko2o éocnumanus u@opmupo8anus poccuiicKou
uoerHmuunocmu

LEHHOCTHOI'O OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPUYECKOMY U
HAyYHOMY HACIEAWIO, MMOHUMAaHHUS 3HAYCHUS (PU3NICCKOW HAYKH B JKH3HU COBPEMEHHOTO
o01ecTBa, CIOCOOHOCTH BIIAJIETh TIOCTOBEPHON MH(GOPMAITUEH O MEPEIOBBIX JOCTHIKECHUIX U
OTKPBITUSIX MUPOBOW U OTCUECTBEHHOW (DH3UKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
yCTpOICTBE MHpa U OOIIECTBA;

3. ﬂyxoenozo U HPABCMEBEHHO20 60CRUMAHUA oemeil Ha OCHoOge poccuﬁcrcux

mMpaouyuoOHHBIX YeHHOCmell

OCO3HAHUE COIHUATBHBIX HOPM M TPaBUJI MEXJIMYHOCTHBIX OTHOUICHUN B KOJUIEKTHUBE,
TOTOBHOCTh K pa3HOOOPa3HOW COBMECTHOW MAESITETbHOCTH IPH BBIOJHEHUH Y4YEOHBIX,
MO3HABATEJIbHBIX 3a]1a4, BBIMOJHEHUH SKCIEPUMEHTOB, CO3/IaHMM YYEOHBIX IPOEKTOB,
CTpeMJICHHE K B3aUMOIOHMMAHUIO M B3aUMOIIOMOIIM B TMpolecce ITOH y4eOHOI
JIeSTCIIbHOCTH;

TOTOBHOCTh OIIEHMBATh CBOE IMOBEIECHHE W MOCTYIKH CBOMX TOBApHILEW C MO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

4. Ilpuobwenusn demeit K  KyaibmypHomy  Hacieouro  (Icmemuyeckoe

eochumanue)
BOCITPUSITHE ICTETUUECKUX Ka4eCTB (PU3UIECKOM HAYKH: €€ TAPMOHUYHOTO MTOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

S. Honynapuzayuu nayuneix 3nanuil cpeou oemeil (Ilennocmu nayunozo

no3nanus)

MHPOBO33PEHUYECKHX TPEJICTABICHUH COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO
pPa3BUTUSL HAYKH W COCTaBISIOIIMX OCHOBY JUJIi MOHMMAaHHSl CYIIHOCTH HAy4YHOM KapTHHBI
MHpa; TPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUSI MPUPOJBI, B3AHMOCBSI3SIX
YeJI0BEeKa C MPUPOJAHON CPEIO, O pOJIM MPEAMETA B TO3HAHUU STUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIX MOTHBOB, HAIIPABJIECHHBIX HA TIOJyUY€HUE HOBBIX 3HAHUH O TIPEIMETY,
HEOOXOUMBIX JIJIsl OOBSICHEHHSI HA0JIF01aeMbIX MTPOIIECCOB U SBIICHUH;

MO3HABATEIbBHOW W  HWH(POPMAIIMOHHOW  KyJAbTYpbl, B TOM YHCJE€ HAaBBIKOB
CaMOCTOSITENILHON pabOThl ¢ Y4EOHBIMH TEKCTAaMH, CIIPABOYHON JTUTEPATYPOH, JOCTYIHBIMHU
TEXHUYECKUMH CPEACTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA,

WHTEpeca K 00yYeHUIO U MO3HAHUIO0, TI0003HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM0OOpa30BaHMIO, HCCIEAOBATEIbCKOW  JCATENBHOCTH, K  OCO3HAaHHOMY  BBIOOpY
HANPaBIEHHOCTH U YPOBHS O0y4YEeHHS B NaibHEHIIeM;

6. Du3uuecko2o 6ocnumanus u Gopmuposanusn Kyibmypol 300p06bs



OCO3HAHUS LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIICHHUSI K CBOEMY 3[I0POBbIO, YCTAHOBKHU
Ha 3/10pOBbIIl 00pa3 JKU3HU, OCO3HAHUS MOCIEACTBUI U HENPUATHUS

BPEIHBIX TPUBBIUEK, HEOOXOIUMOCTH COOJIIOJICHHUS TMPaBHJI O€30MACHOCTU B OBITY H
peanbHON JKU3HU,

7. Tpyooeozo eocnumanusn u npogheccuoHaIbHO20 cCamoonpedeeHus

KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B  OOLIECTBEHHO  MOJE3HOH,  y4eOHO-
UCCIICIOBATEIILCKOW, TBOPYECKOH W  JPYyrUX BHJIAX JEATENBHOCTH; HWHTEpeca K
MPAKTUYECKOMY H3y4eHHI0 Ipodeccuil U Tpyaa pa3indyHOTO poja, B TOM YHCIE Ha OCHOBE
NPUMEHEHHS MPEIMETHBIX 3HaHUM, OCO3HAHHOIO BHIOOpAa WHAMBUIYAIBHOH TpPaeKTOPHH
MPOJOHKEHHs] 00pa3oBaHus ¢ YY4ETOM JIMYHOCTHBIX UHTEPECOB U CIOCOOHOCTH K MpPEIMETY,
OOLIECTBEHHBIX UHTEPECOB U OTPEOHOCTEN;

8. DKon02uuecKkozo0 eocnumanus

HKOJIOTHYECKH 11eIeCO00Pa3HOTO OTHOIICHHS K MPUPOJIe KaK HCTOYHUKY KH3HU Ha 3eMmIle,
OCHOBE €€ CYIIECTBOBaHUS, MOHMMAHHS [IEHHOCTH 3JJ0POBOTO M 0€30MacHOr0 o0pasa JKU3HU,
OTBETCTBCHHOTO OTHOIICHUSI K COOCTBEHHOMY (H3UYECKOMY M MCHUXHYECKOMY 3II0POBBIO,
OCO3HaHUS IIEHHOCTU COOJIIOICHHS MTPaBUII 0€30I1aCHOT0 MOBEICHUS MPU paboTe ¢ BEIIECTBaMH,
a TaK)Ke B CUTYaIUAX, YTPOXKAIOLINX 3I0POBBIO U KH3HH JIFOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOTy4aeMble NMPU U3YYCHHUH MPEAMETA, JUIsl pPeIieHHs
3aJa4, CBA3AHHBIX C OKPYKAKOUICH MPUPOAHOM CPENOM, MOBBIIIEHHUS YPOBHS SKOJIOTHYECKOU
KYJIbTYpbI, OCO3HAHHS TJIOOQJIBHOTO XapaKTepa SKOJOTUYECKHX MpoOJieM W MyTell ux
pELIECHHS] TOCPEACTBOM METOJIOB IIPEAMETA;

9KOJIOTUYCCKOIr0o MBINIJICHUA, YMCHHA PYKOBOACTBOBATHCA HM B HOSHElBB.TGJII:HOfI,
KOMMYHHKaTHBHOﬁ n COHH&HBHOﬁ IMPpaKTHUKCE.

MeranpeamMeTHble pe3yJibTAThI
Ynueepcanvnuie noznasamenvnule oeiicmeus

ba3zoevie nozuueckue oeiicmeusn:
- BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKU OOBEKTOB (SIBJICHUIN);
- YCTaHaBJIMBATh CYLIECTBEHHBIH MpPU3HAK KJIacCU(PUKAIMU, OCHOBAHMS Uil 000OLICHUS U
CpaBHEHUS,
- BBIABIATH IPUYUHHO-CIECICTBEHHBIE CBSA3M INPU M3YYEHUH (PU3MUYECKUX SBJIEHUN U
mponecCoB; JcJIaTh BBIBOIBI C HUCIIOJIBb30BaHUEM ACAYKTHUBHBIX u UHAYKTHUBHBIX
YMO3aKJIOUEeHUH, BBIIBUTATh TMIIOTE3bI O B3aUMOCBA3SIX (PU3NUYECKUX BEJTUYUH;
- CaMOCTOSITEJIbHO BBIOMpATh croco0 pemeHus ydeOHo#l (usmueckod 3amaun (CpaBHEHHUE
HECKOJIbKMX BApHAHTOB PEIICHUs, BBIOOp HanboJsee MOoAXOIAIIEro ¢ y4ETOM CaMOCTOSTENIEHO
BbI/IEJICHHBIX KPUTEPHUEB).

ba3zoevie uccneoosamenvckue oelicmeun:
- UCTIOJIH30BAThH BOIIPOCHI KaK MCCIIEAOBATEILCKUI HHCTPYMEHT ITO3HAHMS,
- IPOBOJUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IUJIaHY OIBIT, HECJIOXHBIA (U3UUECKuit
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHIE (PU3NIECKOTO SIBICHUS;
-OIICHUBAaTh HAa MNPUMEHHUMOCTb M JIOCTOBEPHOCTh HH(OPMAIUIO, IMOJYyYCHHYI0 B XOJIe
WCCIICIOBAaHHS WITH YKCTICPUMEHTA;
- CaMOCTOATENIbHO (HOpMYIHpOBaTh O0OOIIEHMST M BBIBOJBI MO PE3yJbTaTaM MPOBEIEHHOTO
HaOJIFOICHUS, OTIBITA, UCCIICTOBAHHS,
- TPOTHO3MPOBATH BO3MOKHOE JaJbHEHIee pa3BUTHE (PU3MUECKUX IPOLECCOB, a TaKXKe
BBIZIBUT'aTh NPCAIIOIOXKCHUSA 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTax.

Paooma c ungpopmaueii:
- INPUMCHATH pa3jIrudHbIC MCTOABI, HWHCTPYMCHTBHI W 3alpOChbl IpPHU IIOHUCKEC U 0T60pe
UH(OPMALIUU WU TAHHBIX C YYETOM MPEUI0KeHHON ydeOHO! (pu3ndecKoil 3a1auu;



- QaHAJTM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETUPOBATH HH(DOPMALIHIO PA3IUYHBIX BUIOB
1 (hopM TpeICTaBICHNUS,
- CaMOCTOSITEJIbHO BBIOMPAaTh ONTUMAIbHYIO (OpMY TMpeICTaBIeHUS HWHPOPMALUU U
WLTIOCTPUPOBATh pelIaeMbIe 3a/la4i HECIIO)KHBIMH CXEMaMH, TUarpaMMaMu, HHOH rpapukoi
1 UX KOMOMHAIUSMU.

Ynuueepcanvnvie kommynuxamuenwie oeiicmeus

Obwenue:
- B X0/1¢ 00CYXXJIeHUsI Yy4eOHOro MaTepuania, pe3yJbTaToB JIa0OpaTOPHBIX padOT U MPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX/IaeMOi TeMbI M BBHICKA3bIBATh UJCH, HAICJIICHHBIC Ha
pelleHure 3a7auu U noaepKaHue 01aroxxenareIbHOCTH OOLICHHUS;
- COIOCTABIISATh CBOU CYXKIICHUS C CY)KICHUSMHU IPYTHX YIaCTHUKOB JIMANOra, OOHAPYKUBATh
pas3inyure U CXOJICTBO MO3UIINKT;
- BBIpaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
- MyOJMYHO MPEICTABIATH PE3YJAbTAThl BHIIOIHEHHOIO (DU3MUYECKOTO OMbITa (IKCIEPUMEHTA,
UCCJIEI0BAHMS, IPOEKTA).

Coemecmnasn oeamenbHoCmb (COMPYOHUYECMBO):
- TIOHMMAaTh W HKCIIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW U HHAMBUAYAJIbHON pabOTHI IpH
pelIeHnH KOHKPETHON (PU3NYECKOM MPOOIEMBI;
- TPUHUMATh 11K COBMECTHOM JI€ATEbHOCTH, OPraHU30BBIBAaTH JEUCTBHS 1O €€
JOCTHKEHUIO: PACTIPEACTISTH PO, 00CYKIaTh MPOILIECCHl U PE3YJIbTaThl COBMECTHON PadOTHI;
0000111aTh MHEHUS HECKOJIIBKUX JIIOIEI;
- BBIOJHATH CBOK YacTh pabOThl, JIOCTHrasi KaueCTBEHHOTO pe3yjibTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPAUHHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;
- OIICHMBATh KAa4eCTBO CBOEr0 BKJaJa B OOLIMH MPOAYKT MO KPUTEPHUSM, CAMOCTOSITEIHHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHUMOICHCTBHUS.

Ynueepcanwvnuie pecynamuensie oeiicmeus

Camoopeanuzayus:
- BBISBJISITH MPOOJIEMBI B XKWU3HEHHBIX M YUEOHBIX CHUTYalUSX, TPEOYIOMIMX JJIsi PEIICHHUS
buznYeCKUX 3HAHMIA;
- OpPHUCHTHPOBATHCS B PA3IUYHBIX TOIXOJaX MPUHATUS pPEIICHUH (MHIUBUAYAITBHOE,
MPUHSITHE PELICHUs B TPYIITE, MPUHATHE PEUICHHS TPYIIIO);
- CaMOCTOSTEIBHO COCTAaBJISATh QJITOPUTM peImieHUs (DU3MUECKON 3amaud WM  IJIaHa
UCCIIEIOBaHUSI C Y4YETOM HMMEIOIIMXCS PEeCcypcoB U  COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATH IMpeIaraeMbie BAPUAHTHI PEIICHUH;
- Ienath BEIOOp 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camokonmpons (peprexcusn):
- TaBaTh aJIEKBaTHYIO OIICHKY CUTYallUU U TpeJyiaraTh IiaH e€ N3MEHEeHNUS,
- OOBSCHATH MPHUYMHBI JTOCTIOKEHUS (HEIOCTIDKEHUS) PE3YJIbTaTOB JCSITCILHOCTH, IaBaTh
OIICHKY MTPHOOPETEHHOMY OTIBITY;
- BHOCUTH KOPPEKTHBBI B JICATEIHHOCTh (B TOM YHCIIC B XOJ BBITIOJHEHHUS (PH3UICCKOTO
WCCJICIOBAHMSI MU TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHUBIIMXCS CHUTYaIUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIIMX TPYIHOCTEH;
- OIICHUBATh COOTBETCTBUE PE3yabTaTa LIEIH U YCIOBHUSIM.

Omouuonanvuslii unmeniekm:
- CTaBUTH ce0s1 Ha MECTO JPYroro 4eI0BeKa B XOJI€ CIIOpa WU AUCKYCCUU HAa HAYYHYIO TEMY,
MMOHMMATh MOTHBBI, HAMEPEHUS M JIOTUKY JIPYTOTO0.

Ilpunamue ceda u opyzux:
- MPU3HABATh CBOE MPaABO HA ONIMOKY MPHU pPelIeHnH (PU3UIECKHUX 3a/1a4 WIH B YTBEPKICHUIX
Ha HaYYHBIE TEMBI M TAKOE e MPaBo JPYroro.

IIpenmeTHbIE pe3yJIbTATHI



Ilpeomemnsie pe3ynomamul usyuenusn Kypca puzuxu 7 Knacca:

- UCTOJIb30BaTh MOHATHS: (PU3HUYECKHE U XUMHUYECKHUE SBICHUS; HAOIIOAEHUE, SIKCIIEPUMEHT,
MOJIEIb, THIIOTE3a; eIMHHUIBI (PU3NUECKUX BEIMYHH; aTOM, MOJIEKYJIa, arperaTHbIE COCTOSHUS
BellecTBa (TBEPIOE, JKUAKOE, razoo0pa3HOE); MEXaHHYEeCKoe [BH)XKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAaeKTOpHUs, pPaBHOJCHCTBYIOIIAs CWI, aedopmanus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;

- pa3nmuyarh sBiIeHHUS (IUQQyY3Us; TEIIOBOE ABM)KEHHE YAaCTHI[ BEIIECTBA; PaBHOMEPHOE
JBUKCHNE; HEPABHOMEPHOE [IBIKECHHUE; MHEPLUS; B3aMMOJCHCTBHUE TEJ; PABHOBECUE TBEPIBIX
TEJ € 3aKPETJIEHHON OChIO BpallleHUs; Iepeada JaBiIeHUs TBEPABIMU TEJIaMU, )KUJIKOCTAMU U
ra3amu; atMoc(hepHoe AaBlCHHE; MJaBaHUE TeJI; NPEBpAILEHUE MEXaHMUECKONW SHEpruM) o
ONMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOLIUX JIaHHOE
du3nueckoe sBICHUE;

- PacmoO3HaBaTh MPOSBICHUE U3YyYCHHBIX (PU3MUECKUX SBICHUH B OKPYXKAIOIIEM MHpPE, B TOM
yuciae (pU3NYECKue SIBICHUS B IPUPOZE: MPUMEPHI ABUKEHUSI C PA3JIMYHBIMU CKOPOCTSIMU B
JKUBOM W HEXKHMBOM INpPUPOJE; ACHMCTBUE CHIBI TPEHHsS B IIPUPOJE M TEXHUKE; BIIMSHUE
aTMOC(EpHOTro JaBJIEHUS Ha )KMBOM OpPraHU3M; IUIaBaHUE pbIO; pblYary B TEJ€ Yel0BeKa; IpU
3TOM TEPEBOAMTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOWMCTBA/
NpU3HAKK (PU3NYECKUX SIBIICHHIA;

- ONHCHIBATh W3YyYEHHBIC CBOMCTBA TeN W (PU3MUYECKHE SBICHHS, UCIONB3YS (U3NUYECKHE
BEJIMYMHBI (Macca, 00bEM, INIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSISI CKOPOCTb,
CWJIa YIPYTrOCTH, CUJa TSDKECTH, BEC Tejla, Cuila TPEHMs, JaBieHue (TBEPLOro Tena,
XKHUJIKOCTH, Ta3a), BbITAJIKUBAIOIIAs CHJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IJIEYO CHUJIbI,
MOMEHT CWJIBI, KO3()(UIMEHT TONe3HOro JeCTBUS MEXaHW3MOB, KHHETHYECKas U
NOTEHIMAJIbHAs SHEpPrus); IpU OINUCAHUM MPABUIBHO TPAKTOBATh (U3NYECKUN CMBICI
UCTIOJIB3YEMBIX BEIIMYHMH, UX OOO3HAYECHUS W EAMHUIBI (PU3MUYECKUX BEIMYUH, HAXOIHUThH
(bopMyIibl, CBSA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEJIMUUHY C APYrMMU BEJIMYMHAMU, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH,

- XapakTepu30BaTh CBOWCTBA TeJ, (pU3MUECKHUE SIBICHUS U IPOLIECCHI, UCIONb3Yys MpaBuia
CJIOKEHUs cuil (BAOJIb ONHOM mpsimMoi), 3akoH Ilackans, 3akoH Apxumena, MpaBUIIO
paBHOBecHsi pbryara (0JIOKa), «30JI0TO€ TMPaBUIIO» MEXAaHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKOM PHEPruu; MpH 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3alMCHIBATH
€ro MaTeMaTHYECKOE BBIPAXKECHHUE;

- 00BACHATH (PU3UUECKUE SIBICHUS, MPOLIECCH U CBOWCTBA TEJ, B TOM YHCJIE€ U B KOHTEKCTE
CUTYalluil MPAaKTUKO - OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH NPUUMHHO — CJIEJICTBEHHbBIE
CBSI3U, CTPOUTH OOBsiICHEHHE M3 1 - 2 JOTMYECKUX LIaroB ¢ Oomopod Ha 1 - 2 M3ydeHHbIX
CBOICTBa (PU3NUECKUX SABIECHUHN, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

- pemath pacy€THele 3amaud B 1 — 2 feHCTBUS, MCIONB3Ys 3aKOHBI U (HOPMYIIHI,
CBs3bIBatONIME (M3MYECKHE BEIMYMHBI: Ha OCHOBE aHajM3a YCJOBHS 3aJauyd 3alMChIBaTh
KpaTKoe ycJOBHE, MOJCTaBIATh (PU3NYECKUE BEIUYUHBI B (DOPMYJIBI U MPOBOJUTH PACUETHI,
HaXOJHUTh CIPAaBOYHbIE JIaHHbIE, HEOOXOAWMBbIE JJs pelIeHus 3aJady, OLEHUBATh
PEATMCTUYHOCTD MOTYYEHHOH (pru3nueckoi BEIMUNHBI,

- pacrno3HaBaTh MpPoOJIEMbl, KOTOPbIE MOKHO PELINTh NMPU NOMOIIM (PU3MUECKUX METOJO0B; B
ONHCAHUM UCCIIEOBAHMS BBIICATH MPOBEPSIEMOE MPEANoIoXKeHne (TUIoTe3y), pa3inyaTh U
MHTEPIPETUPOBATh TOJYYEHHBIH pe3ylbTaT, HaXOAWTh OLIMOKM B XOJ€ OMbITa, JAeNaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

- MPOBOJUTH OMBITHI 10 HAOIIOACHHUIO (GU3HUECKUX SBICHUM WM (PU3MUECKUX CBOMCTB TEN:
(dbopMynHupoBaTh MPOBEpsiEMbIe MPEANOIIOKEHUS, COOMpaTh YCTAaHOBKY U3 MPEASIOKEHHOTO
000py/10BaHus, 3alIUCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBObL;

- BBIOJHATH TNpSIMbIE U3MEPEHUS] PACCTOSHUS, BPEMEHH, Macchl Tena, o0bEMa, CUIIBI U
TEMIEPATypbl C HCIIOJIb30BAHUEM AaHAJOTOBBIX W LU(POBBIX MNPUOOPOB; 3aMHCHIBATh
NOKa3aHUs IPUOOPOB C YUETOM 3aJJaHHOM a0COMIOTHOM MOTPEITHOCTH U3MEPEHUH;



- MPOBOJUTH UCCIICJJOBAHHE 3aBUCHUMOCTH OJHON (U3UYECKOW BEIWYMHBI OT JAPYro ¢
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCHMOCTH ITyTH PABHOMEPHO JIBMXKYILErOCs Tela
OT BPEMEHU JBIDKEHHSI TEJa; CHUJIBI TPEHHsI CKOJBKEHHs OT Beca Tesa, KauecTBa 00paboTKU
MIOBEPXHOCTEH TEJI U HE3aBUCUMOCTH CHJIBI TPEHMSI OT IUIOLIAAN CONPUKOCHOBEHHMS TEII; CHIIBI
YIPYTOCTH OT YIUTMHEHUS TPY>KUHBI; BHITAJKUBAIOMIEH CHIIBI OT 00BbEMa MOrpyKEHHOHN YacTH
TeJa M OT IUIOTHOCTH HMJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT INTyOMHBI, Ha
KOTOPYIO IOTPY>KEHO TEJI0; YCIIOBHI IJIaBaHMsI TEJl, YCIOBUI paBHOBECHS pblyara U OJIOKOB);
y4acTBOBaTh B IUIAHUPOBAHUU Y4EOHOTO HMCCIEIOBAHUSA, COOMPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHUus, Cleaysd NpeJIOKEHHOMY IUlaHy, (UKCUPOBATh pPE3YJIbTaThl IOITYYEHHOU
3aBUCUMOCTH (DU3MYECKMX BEJIUYMH B BUJE NPEAJIOKEHHBIX TaOIMULl M IpadHUKoB, AenaTh
BBIBO/JIbI 110 pP€3YJIbTaTaM UCCIIEJOBAHMSI;
- IIPOBOJIUTh KOCBEHHbIC U3MEPEHUS (PU3NYECKUX BEJIUUYMH (IUIOTHOCTh BEIECTBA XKHJKOCTH
U TBEPAOrO TeEJa; CUJla TPEHUS CKOJIBXKCHUS; JaBICHUE BO3[yXa; BBITAJIKHUBAIOLIAsA CHUIIA,
JeHCTByIOIAs Ha MOrPYKEHHOE B JKUAKOCTh TesO; KO3(G(UIMEHT IOJIE3HOTO JeicTBUA
IIPOCTBIX MEXAHU3MOB), CIEAYs NMPEAJIOKEHHON MHCTPYKLHMHU; MPU BBIIOJHEHUU HW3MEpPEHUN
coOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIIATH 3HAYEHUE UCKOMOM BEJIMYHHBI,
- YKa3bIBaTh MPUHIUIBI IEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOILAIOLIMECS COCYAbI, OapoMeTp, pblyar, MOABMXKHBIA W HENOJBU>KHBIN
0JI0K, HAaKJIOHHAs! IUIOCKOCTb;
- XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS MU3YUEHHBIX NPHOOPOB U TEXHUUYECKUX YCTPOMCTB C
OMopol Ha HX ONHCAaHHUA (B TOM YHCHIE: NOJAUIMIIHUKH, YCTPOHCTBO BOJOIPOBOAA,
THJIPABIMYECKU Mpecc, MaHOMETP, BBICOTOMEp, HMOPIIHEBOW HAcOC, apeoMeTp), UCHOIb3Ys
3HaHUS O CBOWCTBaX (PHM3MUECKUX SBICHHUA M HEOOXOAMMBbIC (U3NYECKHUE 3aKOHBI H
3aKOHOMEPHOCTH;
- TpPUBOAWUTH TPUMEPHl / HAXOAUTh HWHPOPMALMIO O TpUMEpax MNPAKTUIECKOTO
UCIOJIb30BaHUS  (DPUBHYECKUX 3HAaHUM B MOBCEJHEBHON KM3HM [ oOecreyeHus
0€30MacHOCTH MpU OOpaIleHUH C NMpUOOpaMH U TEXHUUYECKUMHU YCTPOMCTBAMM, COXPAaHEHUS
3JI0POBbsI U COOJIIOJICHNSI HOPM 3KOJIOTHYECKOT0 NTOBEICHUS B OKPYKAIOLIEH cpene;
- OO0 1aTh MpaBUiIa TEXHUKU 0€30I1acCHOCTH IIpU paboTe ¢ 1a00paTOpHBIM 000PYJOBaHHUEM;
- OCYLIECTBIATh OTOOpP HCTOYHHMKOB HMH(popManuu B ceTH MHTepHET B COOTBETCTBUHU C
3a/laHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUM W MyTEM CpaBHEHUS
pa3IMYHBIX UCTOUYHUKOB BBIIENATH MH(DOPMAIMIO, KOTOpas sBJSETCS MPOTUBOPEUYMBOM MM
MOJKET OBbITh HEIOCTOBEPHOM;
- MCIIOJIb30BaTh NPHU BBINOJHEHUHM Y4YE€OHBIX 33/JlaHUl HAYyYHO — MHOMYJSIPHYIO JINTEpaTypy
(bu3nyecKoro cojaep:KaHus, CIpaBOYHBIE MaTepuaibl, pecypchl ceTd VHTepHeT; BiajeTh
npuéMaMM KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHPOPMALMU U3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;
- co3JaBaTh COOCTBEHHBIE KpaTKHE NMHUChMEHHbIE M YCTHBIE COOOLIEHHsS Ha OCHOBE 2 — 3
UCTOYHUKOB HH(OpManuu (U3NYECKOTO COJAEPKAHMS, B TOM 4YHCIE MYOJIWYHO J€naTh
KpaTkhe CcOOOLIeHHs O pe3yabTaTaXx MPOEKTOB MM YYEOHBIX HCCIEIOBaHMNA; MpPU 3TOM
IPaMOTHO HCIIOJIb30BAaTh M3Y4YEHHbIN MOHATHUHHBIA ammapar Kypca (U3HMKH, COIPOBOXJATh
BBICTYIUICHHE IIPE3EHTALNEH;
- IpU BBINOJIHEHUHM Y4YEOHBIX NPOEKTOB U MCCIEAOBAHUN pacupenessTb OO0A3aHHOCTH B
IpyHIe B COOTBETCTBUU C IOCTaBJICHHBIMHM 3aJad4aMH{, CJIEAUTH 3a BBIIOJHEHHEM IUIaHA
NeNCTBUI, a/leKBaTHO OILICHUBAaTh COOCTBEHHBIN BKJIAJ] B JI€ATEIBHOCTh I'PYIIIbI; BEICTPAUBATh
KOMMYHHUKaTHUBHOE B3aMMOJIEHCTBHUE, YUNTHIBasi MHEHUE OKPYXKaIOIIHX.
Ilpeomemmnvie pesynvmamol uzyuenusa Kypca puzuku 8 knacca:

[IpenMeTHble pe3yabTaThl JOJKHBI OTpakaTb C(HOPMUPOBAHHOCTh Y OOyYaromuxcs
YMEHHMN:
- WCIOJB30BaTh MOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE [BH)KEHHE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSHHS BEIECTBa, KPUCTAJUIMYECKHE M aMopQHbIE Tena,
HACBILICHHBI M HEHACBIEHHBIH Nap, BJIAXKHOCTh BO3JyXa; TemIepaTypa, BHYTPEHHSSA



JHEPIHUs, TEIUIOBOM ABUTATEIIb; 3JIEMEHTAPHBIN IEKTPUUECKUHN 3apsill, DJIEKTPUUECKOE I0JIE,
IIPOBOJHMKH U JUDJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE I10JIE;

- pasnuuaTh SABICHHMA (TEIUIOBOE paCIIMpEHHE /CKaTue, Temlonepeaada, TeIioBOe
paBHOBECHE, CMayMBaHHUE, KalWUISPHBIE SBJICHMS, HMCIAPEHHUE, KOHJCHCALMs, IIaBICHHE,
KpucTayuin3anus (0TBEepAeBaHuE), KUTICHUE, TerIonepeaada (TerIonpoBOIHOCTh, KOHBEKITHS,
U3JIy4€HUe); JIEKTpU3aLus Tej, B3aUMOAECHCTBUE 3apsA0B, ACUCTBUS HJIEKTPUYECKOIO TOKa,
KOPOTKOE€ 3aMbIKaHUE, B3aMMOJEWCTBUE MAarHUTOB, JCHCTBHME MAarHUTHOIO TMIOJds Ha
IPOBOJHUK C TOKOM) IO OINMCAaHUI0 HMX XapaKTEpHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

- PacIO3HaBaTh NMPOSABICHUE U3YUCHHBIX (PU3MUECKUX SIBIECHUH B OKPYXKAIOIIEM MHUpPE, B TOM
qrcie (pu3nyecKkue SBJICHHUS B IPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE U KATMILISIPHBIC SIBJICHUS
B NPUPOJE, KPUCTAIBI B IIpupone, udinydeHne CoiHIA, 3aMEp3aHHE BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHHE pPOCHI, TyMaHa, WHEs, CHETra; 3JCKTpUYECKUe sBICHHS B arMocdepe,
9JIEKTPUUYECTBO JKMBBIX OpPIaHM3MOB; MAarHUTHOE Imojie 3eMid, Jpeid IoIrCcoB, pPOIb
MarHUTHOTO IMOJIA JUISL JKM3HUM Ha 3emiie, NOJSAPHOE CHUSHHUE; IIPU ITOM IE€PEBOJIUTH
NPaKTUYECKYl0 3ajjadyy B Y4eOHYIO, BBIIENATH CYLIECTBEHHBbIE CBOMCTBA /IPU3HAKU
(bu3NYECKUX SIBICHUN;

- XapaKTepH30BaTh CBOWCTBA TeJ, (GU3NUYECKUE SIBICHUS U MPOLECCHI, UCIONIb3Yysl OCHOBHBIE
MOJIO)KEHUSI MOJIEKYJISIPHO — KHHETHYECKOM TEOpUM CTPOEHMsI BEIIECTBA, IMPUHIUI
CYINEpIIO3UIMH T10JIeH (Ha Ka4UeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHMs 3apsja, 3akoH Oma jis
yyacTka uemnu, 3akoH Jxoyns — JleHua, 3aKOH COXpaHEHHUs SHEPruu; IpU 3TOM J1aBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMChIBATh €r0 MaTEMAaTUYECKOE BBIPAKCHHE;

- OOBSCHATH (PU3MYECKHE MPOIECCHl U CBOWMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CHTyalui
IIPAKTUKO — OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NPUYMHHO — CIECICTBEHHBIEC CBS3H,
CTpOUTH O0BsICHEHUE M3 | — 2 JIOTMYECKUX MIAroB ¢ OMOpOM Ha 1 — 2 M3y4eHHBIX CBOMCTBA
bu3nueckux sBICHUH, PU3NUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

- pacrio3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEHIUTh MPU TMOMOLIH (PU3HYECKHX METOJOB;
UCIIOJIb3YSl ONMCAHUE MCCIECNOBAHUS, BBIIEIATH IIPOBEPSAEMOE INPEAIIONOKEHUE, OLEHUBATh
IIPABUJIBHOCTb MOPSI/IKA IPOBEIEHUS UCCIIEOBAHMUS, J€JIaTh BBIBOIBL;

- pemath pacy€THble 3amaud B 2 — 3 feHCTBUs, MCIIONB3Ys 3aKOHBI U (HOPMYIIHI,
CBs3bIBatOIIME (M3MYECKHWE BEIMYMHBI: Ha OCHOBE aHalM3a YCJOBMS 3aJaud 3allMChIBaTh
KpaTKoe YCIIOBHE, BBIABIISATH HEOCTATOK JAHHBIX JUIS PELICHUs 3a/laud, BBIOMpATh 3aKOHBI U
(dbopMyIibl, HEOOXOAUMBIE AJIsl €€ pPelIeHHUs, TPOBOAUTH PACUETHl U CPABHUBATH IOJYYEHHOE
3HaYeHHe (PU3NUECKOM BETMUUHBI C U3BECTHBIMU JIAHHBIMH;

- pacrno3HaBaTh NMpPOOJIEMbl, KOTOPbIE MOKHO PELIMTh NMPU MOMOIIU (PU3HUECKUX METOJOB;
UCIIOJIb3YSl ONMCAHME MCCIENOBAHUS, BBIIEIATH IIPOBEPSIEMOE INPEATIONOKEHUE, OLEHUBAThH
MPAaBUJIBHOCTb MOPSIJIKA IPOBEIEHUS UCCIIEIOBAHMUS, J€JIaTh BBIBOIBL;

- MPOBOAMTH OMBITHI M0 HAOMIONEHUIO (PU3NYECKUX SBJICHUN WM (PU3HMUECKUX CBOMCTB Tel
(kanwIsipHbIE SIBJIEHMSI, 3aBUCHUMOCTBH JABJIEHUS BO3JyXa OT €ro o0béMa, TemIepaTyphl;
CKOpOCTH IMpollecca OCThIBaHWS / HarpeBaHMs NPH HM3JIyYE€HUM OT LBETa M3JIydarouien /
MOTJIOUIAIOIIEH MOBEPXHOCTH; CKOPOCTh HCHApEHUs BOJBl OT TEMIEpPaTypbl XKUJIKOCTH M
wioniaan €€ MOBEPXHOCTH; DJIEKTPU3ALMA TEl U B3aUMOJEHCTBUE JJIEKTPUUECKUX 3apsiIOB;
B3aMMOJICHCTBHE IMOCTOSHHBIX MarHWTOB, BHU3yalH3allUsi MAarHUTHBIX TOJIEH MOCTOSHHBIX
MarHuToB; JEHCTBUS MarHUTHOIO MOJS HAa MPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMArHuTa,
CBOMCTBa  DJIGKTPOJBMIraTeNis IMOCTOSHHOTO  ToKa):  (OpMyIupOBaTh  MpPOBEpsieMble
IPENONI0XKEHUs, COOUPATh YCTAHOBKY M3 MPEJIOKEHHOTO 00O0PYIOBaHMS; ONMUCHIBATH XOJ
ombITa U (OPMYIHPOBATH BBIBOJIBI;

- BBIIIOJIHATD IPSMBIE U3MEPEHUS TEMIEPATYPbl, OTHOCUTENBHON BIAKHOCTH BO3yXa, CHUJIBI
TOKa, HaIpsDKEHHUS C HCIOJIb30BAHMEM AaHaJIOTOBBIX MPUOOPOB M JTATYUKOB (HU3HMUECKUX
BEIIMYMH;, CpPaBHUBATh pe3yJibTaThl MW3MEpEeHUHl ¢ y4éToM 3adaHHOM abCOMOTHOU
MOTPEIIHOCTH;



- TMPOBOJUTH HCCIICIOBAHHE 3aBUCUMOCTH OJHON (U3MYECKON BEIUYUHBI OT JAPYro ¢
UCIIOJIb30BAaHUEM MPSIMBIX H3MEPEHUIl (3aBUCUMOCTh CONPOTHUBICHHUS HPOBOJHHKA OT €ro
JUIMHBI, IUIOIIAAU IIONEPEYHOI0 CEYEHHs M YJACIBHOIO COINPOTHUBIICHUS BEILECTBA
IIPOBOJHMKA; CUJIBI TOKA, MAYHIETO 4Yepe3 NPOBOJHUK, OT HANpsDHKEHUS Ha IPOBOJHHKE;
UCCIIEJIOBAHUE  IIOCJIEI0OBATEIbHOTO W  IApaUIEJbHOTO  COEAUHEHUH IPOBOJHHUKOB):
IUIAHUPOBaTh HUCCIIE0OBAaHHE, COOMpaThb YCTAHOBKY M BBINOJHATH HW3MEpPEHUs, Clenys
IPeI0KEHHOMY TUTaHy, (PUKCUPOBAThH Pe3yIbTaThl MOJIYYeHHON 3aBUCUMOCTH B BHJIE TaOJIUIT
U rpaUKoB, /1e1aTh BBIBOBI 10 PE3yIbTaTaM UCCIEIOBAHNUS;
- TPOBOJUTH KOCBEHHBIE H3MEpeHHUs (U3MYECKHX BENUYMH (yIeNbHAs TEIUIOEMKOCTh
BEIIIECTBA, CONPOTHUBJCHHE IPOBOAHUKA, pPaboTa M MOIIHOCTh 3JIEKTPUYECKOIO TOKa):
IUIAHUPOBATh U3MEPEHHUs, COOMPATh SKCIIEPUMEHTAIIbBHYIO YCTAHOBKY, CJIELYs MPEAJI0KEHHON
WHCTPYKLMH, U BBIYUCIIATh 3HAYCHUE BEJIUYHHBI;
- coOI01aTh MPpaBHUJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PYI0BaHHEM;
- XapaKTepu30BaTh IMPUHIMIIBI JEHCTBUSA U3YUEHHBIX NMPHUOOPOB U TEXHUUYECKUX YCTPOMCTB C
ONOpOl Ha UX ONUCAaHUS (B TOM YHUCIIE: CHUCTEMa OTOIUIEHMS JIOMOB, TUI'POMETp, MapoBas
TypOHHa, aMIIEpPMETP, BOJIBTMETP, CUETUMK WIEKTPUUECKON SHEPIHH, FJIE€KTPOOCBETUTEIIbHBIE
npuOOpbI, HarpeBaTelbHbIE 3JIEKTPOIIPUOOPHI (IPUMEPBI), IEKTPUUECKUE IPEIOXPAHUTENH;
3JIEKTPOMArHUT, 3JIEKTPOJBUTATENb IOCTOSHHOTO TOKA), UCHOJb3ys 3HAHMS O CBOMCTBAX
¢u3nUecKux SBICHUA U HEOOXOMMbIe (PU3MYECKIE 3aKOHOMEPHOCTH;
- pacro3HaBaTh POCThIE TEXHUYECKHUE YCTPOHCTBA U U3MEPHUTEIbHBIC IPUOOPHI 110 CXEMaM U
CXEMAaTUYHBIM PHUCYHKaM (KUAKOCTHBI TEPMOMETp, TEPMOC, ICHUXPOMETP, TUI'POMETD,
JIBUTATENIb ~ BHYTPEHHEr0  CropaHus, DJEKTPOCKOI, PpeocTaT); COCTaBJIATh  CXEMbI
IIEKTPUYECKUX LENEH C IOCIEN0BaTeIbHbIM U IapajlIelIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasyinyas ycJaoBHble 0003HaUEHUS 3JIEMEHTOB JIEKTPUUECKUX 1IeTIeH;
- TpPUBOAWTH TPUMEPHl / HAXOAUTH HWHPOPMALKIO O MPUMEPaX MPAKTHYECKOTO
UCMOJIb30BaHUS  (U3UYECKUX 3HAHUH B TOBCEJHEBHOM JKM3HM M  oOecredeHus
0€30MacHOCTH NpU OOpalleHUH C NpUOOpaMu U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS
3JI0POBbsI U COOJIIOJICHNSI HOPM 3KOJIOTHYECKOT0 NTOBEICHUS B OKPYKAIOLIEH cpene;
- OCYIIECTBIISITH MOMCK HH(OpMAIK (PU3HMIECKOTO COJIEPKAHUA B ceTH VIHTEepHET, Ha OCHOBE
UMEIOLIUXCA 3HAHMW W IyT€M CPaBHEHMS JIOIOJHUTEIIBHBIX HCTOYHUKOB BBIIEIATH
uH(pOpMaLIMIO, KOTOpas SBJISIETCS MPOTUBOPEUMBOI MITU MOXKET ObITh HEJJOCTOBEPHOI;
- MCIIOJIb30BaTh MPHU BBHINOJHEHUM YYEOHBIX 3aJaHUN HAYyYHO — MONYJSIPHYIO JIUTEpaTypy
(bu3NYeCKOro cojaep:KaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTH VHTepHeT; BlaJeTh
npuéMaMM KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHPOPMALUU U3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;
- CcO03/1aBaTh COOCTBEHHBbIE IHMCbMEHHbIE M KpaTKHe YCTHble COOOLIeHHs, o0o01mas
MH(OPMALIMI0O U3 HECKOJIbKMX HCTOYHUKOB (HU3UYECKOr0 COJEp)KaHHsA, B TOM YHCIE
NyOJIMYHO TPE/CTAaBIIATh PE3yJbTaThl NMPOEKTHOW WM HCCIEeI0BATEIbCKON JEATeIbHOCTH;
IpU 3TOM TIPaMOTHO HCHOJIb30BaTh M3YyYEHHBIH NOHATUHHBIM ammapar Kypca (U3HKH,
COIPOBOKAATh BBICTYIIJIEHUE NIPE3ECHTALIUENH;
- MpU BHIIOJHEHUM Y4E€OHBIX TPOEKTOB M HCCIENOBAaHUM (U3HUECKHUX MPOLECCOB
pacrpenesaTh 0043aHHOCTH B TPYIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMH, CJICAUTh
3a BBIMOJHEHWEM IUJlaHa JEWCTBUM M KOPPEKTHUPOBAaTh €ro, aJeKBaTHO OLIEHUBATh
COOCTBEHHBIH BKJaJ B JEATENbHOCTh TPYMIbI; BHICTpaMBaTh KOMMYHUKAaTHBHOE
B3aMMOJIeICTBHE, IPOSABIISASL TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

Ilpeomemmnvie pesynvmamol uzyuenus Kypca puzuku 9 knacca:

[IpenmeTHble pe3ynbTaThl JOJKHBI OTpaXaTb C(OOPMHUPOBAHHOCTh y OOYyYarOIIUXCS
YMEHUN:
- HUCIONb30BaTh IIOHATHA: CHUCTEMa OTCYE€Ta, MaTepuanbHas TOYKA, TPACKTOPHS,
OTHOCHUTEIIbHOCTh MEXaHMYECKOro JBWXKEHMs, Jedopmanus (ymopyras, IJacTHYecKas),
TpEHUE, LUEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U IEPErpy3KH; LEHTP TAKECTH;
a0COJIIOTHO TBEPJOE TENO, LEHTP TXKECTU TBEPAOIrO Tea, PABHOBECHE; MEXaHUYECKHE



KoJIeOaHUsI U BOJIHBI, 3BYK, MH(Pa3ByK M YIbTPa3BYK; 3JIEKTPOMAarHUTHBIC BOJIHBI, IIKaja
9JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JIAIbHO30PKOCTb, CIIEKTPhI UCIYCKAHUS U
MIOTJIOIIEHHUS; abda -, 6eTa - 1 TaMMa — U3JTy4eHUs], U30TOIIbI, SAePHAs YHEPTEeTHKA;

- pa3nuuaTh SBJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE NPSMOJUHEHHOE JBHXKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBWKEHHE, CBOOOJHOE TaJeHHE TeJl, PaBHOMEpPHOE
JBYDKEHUE TI0 OKPY)KHOCTH, B3aMMOJEHCTBHE Te€J, PEaKTUBHOE JBM)KEHHUE, KoyleOaTelnbHOe
JBIDKEHUE (3aTyXalollye W BBIHYXJIEHHBbIC KoJeOaHMs), PE30HAHC, BOJHOBOE JBH)KCHUE,
OTpaK€HHE 3BYKa, OJCKTPOMArHUTHAs WHAYKLUS, MPSIMOJIMHEIHOE pacnpocTpaHeHHe,
OTpaKEHHE M TMPEIOMJICHHE CBETAa, IOJHOE BHYTPEHHEE OTPaKEHHE CBETa, Pa3JIOKCHHE
0eoro cBera B CIIEKTpP M CIIOKEHHE CIIEKTPAJIbHBIX I[BETOB, €CTECTBEHHAs PaJIMOAKTUBHOCTb,
BO3HMKHOBEHUE JIMHEHYATOTO CIIEKTPa U3JIyYEHHSI) IO OMMCAHUIO MX XapaKTEPHBIX CBOICTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOLIUX JAaHHOE (PU3UUYECKOE SIBIICHUE;

- pacrmo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUECKUX SIBICHUI B OKPYXKArOIeM MUpPE (B TOM
yucie (pu3nyecKue sBJICHUS B NPUPOJIE: MPHIMBBI U OTIUBBIL, BHXKeHUE M1aHeT CoHeuHon
CHCTEMBI, PEAKTHBHOE JBMKCHHE >XUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHaMM, 3XO0, L[BE€Ta TeJl, ONTHYECKUE SBJICHUS B
npupojie, OMOIOTHYECKOE ACWCTBUE BUIMMOTO, YIbTPA(pHUOIETOBOTO M PEHTTCHOBCKOTO
U3JIYy4YEeHUH; €CTECTBEHHBIH pPaJUOAKTUBHBIM (OH, KOCMHMYECKHE JIy4d, DPaJUOAKTUBHOE
U3JIy4eHUE TPUPOJHBIX MHUHEPAJOB; JEHCTBHE PaJMOAKTHBHBIX H3ITYyYCHHH HA OpPraHU3M
4eJIoBeKa), IpH ATOM IEPEeBOAUTh MPAKTHUECKYI0 3ajayy B Yy4eOHYI0, BBIJICIAThH
CYIIECTBEHHBIE CBOMCTBA / PU3HAKH (PU3UUECCKHX SIBICHUH;

- ONMCHIBaTh W3YyYEHHbIE CBOMCTBA Tel U (PU3MYECKUE SBJICHUS, MCIIONB3Ys (PU3HMUECKue
BEJIMYMHBI (CPeIHssE W MrHOBEHHAas CKOpPOCTh Tela IpH HEPAaBHOMEPHOM JBMKECHUH,
YCKOpEHHUe, MepeMelleHne, MyTh, YIJoBas CKOPOCTb, CHJa TPEHHUs, CHJIa YIPYTOCTH, CHIIa
TSOKECTH, YCKOpEHHE CBOOOTHOTO TMAJeHHs, BEC Tela, UMIYJIbC Tea, HMITYJIbC CHIIbI,
MeXaHu4eckass paboTa M MOUIHOCTb, IOTEHIMalbHAas SHEpPrus Tejla, IOAHATOrO0 Haj
MOBEPXHOCTHIO 3€MJTH, TIOTCHIIMATbHASL SHEPTHsI CXKATON MPY)KUHBI, KHHETUYECKAasi YHEPIHs,
IOJIHAsE MEXaHWYecKas SHEeprus, Nepuoj M 4YacToTa KojieOaHUil, [UIMHA BOJHBI, TPOMKOCTb
3ByKa W BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNb IMPEJIOMIICHUS CPE/bl); MPU OMUCAHUU
IOPaBUIbHO TPAKTOBAaTh (U3UYECKUI CMBICI HCIOJNb3YEMbIX BEJIUYMH, OOO3HAYEHUS U
eIMHUIBl (PU3MYECKUX BEIMYWH, HAXOIUTH (POPMYIIBI, CBSI3BIBAIONINE JAHHYIO (U3NIECCKYIO
BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTh TpapUKH M3YYEHHBIX 3aBUCHUMOCTEH
(UBUYECKUX BEIUYHH,

- XapakTepH30BaTh CBOMCTBa Tel, (PU3MUECKUE SBJICHUS M IPOLECCHI, UCHONb3YS 3aKOH
COXpaHEHHsI SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, TIPUHIINIT CYIIEPIIO3UIIIH CHJI, TIPUHIIATI
oTHocuTenbHOCTH ['anmies, 3akoHbl HbBIOTOHA, 3aKOH COXpAaHEHMsS HMIYJIbCA, 3aKOHBI
OTpaKEHHsI U MIPEJIOMJICHHS CBETa, 3aKOHBI COXPAHEHUS 3apsAI0BOTO U MACCOBOTO YHMCEN MPH
SJIEPHBIX pEaKIMsX; MPH ITOM JIaBaTh CIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA M 3alUCBIBATh €TI0
MaTeMaTHYECKOE BBIPaKECHHUE;

- 00BACHATH (pU3MYECKHe MPOLECChl U CBOWCTBA TeJ, B TOM YMCJE U B KOHTEKCTE CUTyalui
NPaKTUKO — OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO — CIIEICTBEHHBIC CBSI3H,
CTPOUTH OOBSICHEHUE U3 2 — 3 JIOTMYECKUX IIAroB ¢ OMOpPOM Ha 2 — 3 M3y4eHHBIX CBOMCTBA
bu3nyecKux SIBIEHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

- pemath pacy€THble 3a/7a4M (OMHMpAIOIIMEcs Ha CHUCTeMy M3 2 — 3 ypaBHEHHIi), UCTIONb3Ys
3aKOHBI U (HOPMYJIBI, CBSI3BIBAIOIINE (U3UYECKHE BEIWYMHBI: HA OCHOBE aHAM3a YCIOBHUS
3aJaun 3alMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTAIOIIME MM HW30BITOYHBIC TaHHBIC,
BHIOMpPATh 3aKOHBI W (HOPMYJBI, HEOOXOOMMBIE [UIS PEIICHHS, TPOBOJUTH pPACUYETHl H
OLIEHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HaUCHUs (PU3HMUECKON BEIUYHHBI,

- pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEHIUTh TPU TOMOIIM (PHU3HYECKHX METOJIOB,;
UCTIONIB3Ysl ONMCAHUE MCCIEOBAHUS, BBIJCIATh MPOBEpPsSEMOE MPENOI0KEHNE, OLEHUBATh
NPaBWIBHOCTh TIOPSIZIKA TPOBEICHUS WCCICIOBAHUS, JeNaTh BBIBOJABI, MHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUHN U ONBITOB;



- TIPOBOAMTH OMBITHI MO HAOMIONEHUIO (PU3NYECKUX SBICHUN WM (PU3HMUECKUX CBOMCTB Tel
(u3yueHmne BTOporo 3akoHa Hpl0TOHa, 3aKOHA COXpaHEHMsI YHEPTHH; 3aBUCUMOCTH IEpHoa
KOJICOAHUH TPYKUHHOTO MAasgTHUKA OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTD
OT aMIUTUTY/Jbl MaJbIX KoJeOaHUM; MPSMOJIUHEITHOE pacHpOCTpaHEHUE CBETA, Pa3IOKEHUE
0enoro cBera B CIEKTpP; M3yYCHHE CBOMCTB M300pa)XEHHUS B IUIOCKOM 3€pKajie U CBOMCTB
n300paxkeHusl IpeaMeTa B coOuparolield JTuH3e; HAOMIOJACHHE CIUIOIIHBIX W JIMHEHYaThIX
CIIEKTPOB U3Iy4YECHHS): CAMOCTOSITEIbHO COOHMpaTh YCTAaHOBKY W3 H30BITOYHOTO Habopa
000py/10BaHUs; OMKICHIBATH X0/ ONBITA U €0 PE3yJIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

- IPOBOANTH MTPU HEOOXOAMMOCTHU CEPUIO MPSAMBIX H3MEPEHHIA, OTIPEIEIIsisl CpeIHee 3HAUCHUE
H3MEpPSIeMON BeTUYHHBI ((POKYCHOE PACCTOSHHE COOMPAIOIIEH JIMH3bI); 000CHOBBIBATH BHIOOD
croco6a u3MepeHus / N3MEPUTEIHLHOTO MPUO0PAa;

- POBOJIUTH UCCIIEJOBAHKUE 3aBUCUMOCTEN (DU3NUECKHUX BEJIMYMH C UCIOJIb30BAHUEM MPSIMBIX
U3MEpEeHUil (3aBUCMMOCTh IYTH OT BPEMEHH IpPH PaBHOYCKOPEHHOM JBIDKEHUH 0e3
HAYaJIbHOM CKOPOCTH; MepHoja KojJeOaHWW MaTeMaTHYecKOro MasTHUKAa OT JJUHBI HUTH,
3aBHCUMOCTH yIJla OTpPaXEHUs OT yIVla TMajeHus): IUIAHUPOBATh MCCIEOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (PMKCUPOBATh PE3yJbTAThl MOJYUYEHHON 3aBUCUMOCTH
¢u3nUecKuXx BENWYMH B BHAE TaOMMIl M TpapuKOB, JAENaTh BBHIBOJBI 1O pe3yiabTaTaM
UCCIICJIOBAHMUS,

- IPOBOJIUTH KOCBEHHBIE M3MEPEHHS (PU3NUYECKUX BEITUYMH (CPETHSST CKOPOCTh U YCKOPEHHUE
Tela TMPU PABHOYCKOPEHHOM [IB)KEHUH, YCKOPEHHE CBOOOJHOTO TMaJieHusi, XECTKOCTh
NPYKUHBI, KO3()(UIIUEHT TPEHHsI CKOJIbXECHHS, MEXaHHIecKasi paboTa M MOIIHOCTh, YacTOTa
U TepuoJ KojeOaHWN MaTeMaTHMYeCKOro U MPY>KUHHOTO MAasSTHUKOB, ONTHYECKas cuja
coOuparonield JUH3BI, pPAAHOAKTUBHBIA (OH): IUTAHUPOBATH HM3MEPEHHS; COOMpaTh
SKCIIEPUMEHTANILHYI0 YCTAHOBKY M  BBINOJHATH HM3MEPEHUS, CIeays MPeIIoxKEeHHOM
WHCTPYKIIMH; BBIYUCISATH 3HAUCHHE BEJIMYMHBI M aHAIM3HPOBATH MOJYYEHHBIC PE3YIIbTAThI C
Y4ETOM 3aJaHHOM NOTPELIHOCTH U3MEPEHUI;

- pa3nuyYaTh OCHOBHBIC MPH3HAKH M3YYEHHBIX (PU3NUYECKUX MOJENCH: MaTepualibHas TOYKa,
a0CoMIOTHO TBEPIIOE TEJO0, TOYEUHBIM WMCTOYHUK CBETa, Jy4, TOHKAas JIMH3a, IJIaHeTapHas
MOJIENIb aTOMa, HyKJIOHHAsI MOJIeJIb aTOMHOTO SI/Ipa;

- XapaKTepU30BaTh MPUHIIUIIBI ACWCTBUS U3YUYEHHBIX TPUOOPOB M TEXHUUYECKUX YCTPOMCTB C
OTIOpOI Ha WX ONMUCaHWsA (B TOM YHUCIE: CHHIOMETpP, MATUYUKU TOJIOKEHHS, PACCTOSHUS U
YCKOpEHHUs, pakeTa, 5XOJIOT, OYKH, IMepHCcKol, ¢oToanmnapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOII, TO3MMETp, Kamepa BuiibcoHa), MCTIONB3ys 3HAHUS O CBOMCTBaX (pU3MUECKUX
SBJICHUI U HEOOXOMMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

- OO0 1aTh MpaBUiIa TEXHUKU 0€3011aCHOCTH IpH paboTe ¢ 1a00paTOpHBIM 000PYI0OBAHUEM;
- HCHOJb30BATh CXEMbl M CXEMATUYECKUE DPUCYHKHM H3YUYEHHBIX TEXHHYECKHUX YCTPOWCTB,
U3MEPUTENBHBIX TPHOOPOB M TEXHOJOTHUYECKUX TIIPOLECCOB TPH pPEIICHHH Y4eOHO —
NPaKTUYECKUX 3ajay; ONTUYECKUE CXEMBI JUIsl IIOCTPOCHUS N300pakeHUH B TNIOCKOM 3epKajie
U coOuparolel JIMH3E;

- TNPUBOAUTH TpPHUMEPHl / HAXOOUTh HHPOPMAIMIO O TMpUMepax MNPAKTUYECKOTO
UCTIONB30BaHUS  (PU3HYECKHUX 3HAHW B TIOBCEJHEBHON KHM3HH JJs oOecreueHus
0€30I1aCHOCTH NP OOpaIleHUuu ¢ IpUOOpPaMU U TEXHUYECKUMH YCTPOMCTBaMH, COXpaHEHHUs
3I0POBBSI U COOITIOJICHHSI HOPM SKOJIOTHUYECKOTO TIOBEJICHHUS B OKpYIKAroOIIel cpejie;

- OCYIIECTBJIATH MOMCK HH(popManuu Qu3nyeckoro cojepxaHus B ceTd HHTepHer,
CaMOCTOSITENIFHO ~ (OPMYJIUPYST  MOWCKOBBIA  3ampoc, HAXOAWTh IIyTH  OIPENEICHUs
JIOCTOBEPHOCTH ~ TOJY4YeHHOW HH(OpManmuu Ha OCHOBE HMEIOIUXCA 3HAaHUK U
JIOTIOJTHUTEIILHBIX UCTOYHUKOB;

- UCTOJB30BaTh MPH BBHIMOTHEHUHM YYEOHBIX 33JaHUN HAy4YHO — MOMYJSIPHYIO JTUTEpaTypy
(U3NIECKOTO COJNIEpXKAHMS, CIPABOYHBIE MaTepUallbl, pecypchl ceTu VHTepHeT; BlaleTh
npuéMaMM KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHPOPMALUU U3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;



- cO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIECHHS Ha OCHOBE MH(pOpMalUU M3
HECKOJIbKUX HMCTOYHUKOB (DU3MUECKOTrO COAEp)KaHUS, MyOJTUYHO MPEICTaBIATh PE3yIbTaThbl
IPOEKTHON WM HCCIIEN0BATENIbCKONW JEATENbHOCTH; IPU 3TOM TI'PaMOTHO HCHOJIb30BaTh
W3YYCHHBII TMOHATUHHBIA anmapaT Hu3ydyaeMoro pasjena (u3MKd ¥ CONpPOBOXKIATh
BBICTYIIJICHUE TIPe3eHTaNel C yu€TOM 0COOEHHOCTEH ayTUTOPUN CBEPCTHHKOB.

Boinycknuk ocHO6HOI WIKOIbI HAYUUMCA:

- coOmogarh mpaBwia O€30IaCHOCTH M OXpaHbl Tpyda nOpu paboTe C ydyeOHBIM |
J1a00paTOPHBIM 000PYIOBAHUEM;
- TOHHMATh CMBICI OCHOBHBIX (DU3MYECKHX TEPMHUHOB: (U3NYECKOE TeJo, (hu3ndecKoe
sBJIeHUE, (PU3MUECKas BEIINYNHA, CIUHHIIBI U3MEPECHUS;
- pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOLIH (PU3UYECKHX METOJIOB;
aHAJIM3UPOBATh OTICIBbHBIC JTalbl IPOBEICHUS HCCICAOBAaHMH ¥ HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUHN U OTIBITOB;
- CTaBHUTH OIIBITHI IO UCCIIEIOBAHUIO (DU3UUCCKUX SBICHUN MM (PU3MUECKUX CBOMCTB Tel Oe3
UCTIOJIb30BaHUS IPSAMBIX U3MEPEHUH; MpU 3TOM (POpPMYyIUpOBaTh MpobdiaeMy/3aaady yaeOHOro
9KCIIEPUMEHTA; COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000pyJOBAaHUS; TIPOBOUTH OIBIT U
(GopMyIHpOBaThH BHIBOJIBL.
Ilpumeyanue. Tlpu TPOBEACHUHM WCCIENOBAHUA (U3MUYECKUX SIBICHHH H3MEPUTEIBHbBIC
npuOOpBl UCHOJB3YIOTCS JIMIIb KaK JATYMKA HM3MEPEHHS (U3MUECKUX BEIWYHMH. 3alncu
NIOKa3aHHUH NPSMBIX U3MEPEHUH B 9TOM Cilydae HEe TpeOyeTcs.
- MOHUMATh POJIb SKCIIEPUMEHTA B TIOJTYYCHUH HAyYHOU HH(POPMALINY;
- MPOBOJMTH HPSMBIC M3MEPEHUS (U3MUSCKUX BEIMYMH: BPEMs, PAacCTOSHHE, Macca Tela,
o0beM, cuila, TeMIieparypa, arMoc(hepHoe 1aBJIeHHE, BIAKHOCTh BO3/1yXa, HAMIPSDKEHHUE, CUITa
TOKa, paJAMAlMOHHBIH (OH (C HCIONB30BAaHUEM JO3UMETpa); TPH OSTOM BBIOMPATh
ONTUMAIIGHBIA  CHOCO0 M3MEPEHUs M HCIONb30BaTh IPOCTEHINNE METOJbl OLEHKU
HOTPEITHOCTEH U3MEPEHHI.
Ilpumeyanue. J1obas ydeOHas mporpaMma IOJDKHA OOECHEYMBATh OBJIAACHUE NPSIMBIMH
U3MEPEHUSIMH BCEX MEPEUNCICHHBIX (PU3NIECKUX BEITMUMH.
- IPOBOMTH MCCIIEAOBAaHNUE 3aBUCUMOCTEN (PU3UUECKUX BETMYMH C UCIIOJIB30BAHUEM MIPSMBIX
WU3MEPEHUI: IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH Pe3yibTAThI MOITYIEHHON
3aBUCUMOCTH (DU3MYECKUX BEIWYMH B BUAE TaOMUI] M TpauKOB, JeNaTh BBIBOABI IO
pe3yabTaTaM HCCIEeIOBAHMUS;
- MPOBOAUTH KOCBEHHbIE M3MEpPEHMsI (PU3UUYECKUX BEIUYMH: MPHU BBHINOIHEHUU H3MEPEHUil
cOOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYS MPEATI0KESHHON WHCTPYKIIUHU, BHIYHACIISTH
3HaYeHHWE BEJIMYMHBI WU aAHAJTU3UPOBATh IOJyYEHHbIE pE3yAbTaThl C Y4YETOM 3a/JaHHOU
TOYHOCTH U3MEPEHHUI;
- QHAJM3MPOBaTh CUTYallMH MPAKTHKO-OPUEHTHPOBAHHOIO XapakTepa, y3HaBaTh B HHX
NPOSIBJICHWE M3YyYCHHBIX (U3WYECKUX SBJICHWH WJIM 3aKOHOMEPHOCTEH U TIPUMEHSThH
UMEIOIMECs 3HaHUS IS UX OObACHEHMS;
- IOHUMATb TPUHIIMIIBI JICHCTBHS MAIIUH, TPUOOPOB U TEXHHUYECKUX YCTPOMCTB, YCIOBHS MX
0€30I1aCHOr0 MCII0JIb30BaHMs B TOBCEHEBHOM KU3HU;
- WCIOJB30BAaTh TNPH BHIMOJHEHUH YUYEOHBIX 3a7ad HAYYHO-TIONMYJSIPHYIO JUTEpaTypy O
(bU3NUECKUX SBICHUSX, CIIPABOYHbIE MaTepHalibl, pecypchl IHTepHeT.

BuinyckHuk noayuum 603mM0MCHOCHIb HAYUUMBCA:

- OCO3HaBaTh IIEHHOCTh HAYYHBIX MCCIEIOBaHUN, pOIb (U3UKK B  PaACIIUPEHUHU
IpeJICTaBICHU 00 OKpYXKalOIIeM MUPE U €€ BKJIaJ B YJIyYIlIEeHUE KaueCTBA KU3HU;

- HUCHOJb30BaTh MPUEMBI TOCTPOCHUS (UINUECKUX MOJENeH, MOUcKa U (POpMyIUPOBKU
JI0KAa3aTeNbCTB BBIABUHYTHIX TMIIOTE3 U TEOPETHYECKUX BBIBOJOB HAa OCHOBE IMIHMPUYECKU
YCTAHOBJICHHBIX (DAaKTOB;

- CpPaBHUBATh TOYHOCTb U3MEPEHUs (PU3UUYECKUX BEIUYMH IO BEIMYMHE UX OTHOCHTEIHHOU
MOTPEIIHOCTH ITPH NPOBENEHUH NPSAMbIX U3MEPEHUN;



- CaMOCTOSITEIILHO MPOBOIUTH KOCBEHHbIE U3MEPEHHSI M HCCIIeIOBaHUS (PU3MUECKUX BETUUYUH
C HCMOJb30BAHUEM PA3IUYHBIX CHOCOOOB H3MepeHUs (U3NYECKUX BEIWYMH, BBIOMpATh
CpeACTBAa MU3MEPEHHS C Y4eTOM HEOOXOAMMOW TOYHOCTH M3MEPEHUH, 00OCHOBBIBATH BHIOOP
crioco0a U3MepeHus, aJeKBaTHOI'O IOCTaBJICHHON 3a/1aue, IPOBOJUTH OLIEHKY JOCTOBEPHOCTH
IIOJIyYEHHBIX PE3YJIbTATOB;
- BOCIPUHMMATh HH(pOpManuio (QU3MUECKOro CcoAepXKaHUid B  HAy4YHO-TIONYJISIPHOH
JUTEpaType W CPEACTBAX MaccoBOW HMH(OpMAIMK, KPUTUYECKA OLEHHBATH IOJYYECHHYIO
MH(POPMALIMIO, aHATU3UPYS €€ COlepKaHue U JaHHble 00 HCTOUHUKE UH(OpMaIy;
- cO3JaBaTh COOCTBEHHBIC NMUCHMEHHBIC U YCTHBIE COOOIIEHUS O (PM3UYECKHUX SBICHHIX Ha
OCHOBE HECKOJIBKUX MCTOYHMKOB MH(POPMALIUH, COIIPOBOKIATH BBICTYIUIEHUE IIPE3EHTALUEH,
YUUTBIBAsI OCOOCHHOCTH ayTUTOPUU CBEPCTHHUKOB.

Mexanuueckue asénenun. Boinycknuk nayuumecea:
- pacro3HaBaTh MEXaHWYECKHE SIBIICHHSA U OOBSICHATh HAa OCHOBE HMEIOIIMXCS 3HAHUH
OCHOBHBIC CBOMCTBAa WJIM YCJIOBHA IIPOTEKaHHWA OTUX SBJICHWHA: pPAaBHOMEpPHOE U
HEPaBHOMEPHOE JBUKEHUE, PABHOMEPHOE M PAaBHOYCKOPEHHOE IPSIMOJIMHEWHOE JABUKCHUE,
OTHOCHUTEJIBHOCTh MEXAaHMYECKOro [JBM)KEHHUS, CBOOOJHOE IMaJeHUuEe TeJl, PABHOMEPHOE
JBWKECHHE II0 OKPYXHOCTH, HWHEpLUsSA, B3aUMOACUCTBUE TE€J, PEAKTUBHOE JBUKCHUE,
nepeaaya JaBJIEHUs TBEPIAbIMU TeJIaMHM, JKUAKOCTAMH U Ta3aMH, aTMOC(EepHOe HaBlICHHE,
IUIaBaHUE TEJ, PABHOBECHE TBEPIBIX TeEJ, HMMEIIINUX 3aKPEIUICHHYI0 OChb BpallcHUS,
KoJsiebaTenbHOE JBH)KEHUE, PE30HAHC, BOJTHOBOE JIBUKEHUE (3BYK);
- ONHCHIBATh M3yYCHHBIC CBOWMCTBA TEI W MEXAaHHUYECKHE SBICHHS, MCIIONIB3YS (PpU3MUECKue
BEJIMYMHBL: IyTh, MEpPEMELICHNE, CKOPOCTh, YCKOpEHHE, MepHoj oOpalleHHs, macca Tela,
IUIOTHOCTh BEIIECTBA, CHJIa (Cuja TSXKECTH, CHJIa YIPYrocTH, CHUJla TPEHHS), AABIICHUE,
UMIIYJIbC TeJla, KWHeTHYeCKas SHeprus, MOTeHLMalbHas SHEprus, MexaHudeckas palora,
MexaHnudeckas moinHocTh, KIIJ[ mpu coBepineHuu pabOThl C UCMOJIB30BAHUEM IPOCTOTO
MeXaHu3Ma, CHJa TPEHUs, aMIUINTYyJa, MEepHoJ] W 4acToTa KoJeOaHul, AJMHA BOJHBI U
CKOPOCTb €€ pacHpOCTPaHEHUs; NPU ONMCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKHUM CMBICH
UCIOJIb3YEMBbIX BEJIUYMH, MX OOO3HAYEHMS W €AMHUIBI U3MEPEHUs, HaXOAUTh (HOPMYIIbI,
CBSA3BIBAIOLIME JIaHHYI0 (U3UYECKYIO BEJIMYMHY C JPYIrUMHU BEJIWYMHAMH, BBIYUCIATH
3Ha4YeHUe (PU3NUECKON BEITUYHMHBI;
- aHaJIM3UPOBATh CBOMCTBA TEJl, MEXaHUYECKHUE SIBJICHUSI U MPOLIECCHI, UCIIONB3YA (hHU3HNUecKHe
3aKOHBI: 3aKOH COXPAaHEHHUsI DHEPIUU, 3aKOH BCEMUPHOT'O TATOTEHUS, IPUHIUII CYIIEPIIO3ULIUI
cun (HaxoxxnaeHue pasHomeicTByromedt cunel), I, II m III 3akonsl HeioToHa, 3akoH
COXpaHEHHMs UMITyJIbCca, 3aKOH I'yka, 3akoH Ilackans, 3akoH ApxuMena; pu 3TOM pa3iInyaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BHIPAYKEHUE;
- pa3nuyYaTh OCHOBHBIE NMPHU3HAKU M3YYEHHBIX (PU3NYECKUX MOJIeNel: MaTepuanbHas TOYKa,
WHEpLUalIbHas CUCTEMA OTCUETA;
- pemath 3aJa4yM, HUCMONb3Yysd (PU3MUECKUE 3aKOHBI (3aKOH COXPAaHEHMs SHEPruH, 3aKOH
BCEMHUPHOI'O TATOTEeHMs, NpuHIun cyneprnosunuu cwi, I, I u III 3akonsr HeroToHa, 3aK0H
COXpaHEHMsI UMIylbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) U (OPMYIbI,
CBs3bIBatOLIME (PU3MUECKUE BEIMUYUHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, MIIOTHOCTh
BEILECTBA, CUJIA, IaBJIICHUE, UMITYJIbC TEJIa, KHHETUYECKas: SHEPIUs, IOTCHIUaIbHAas DHEPIUs,
MexaHuuyeckas padota, mexanudeckas mouiHocts, KII/] mpocToro mexanusma, cuiaa TpeHUs
CKOJIbXKEHHUS, KOA(POUIMEHT TPEeHUs, aMIUIMTyJa, MEpuoJl M 4YacTora KojeOaHWH, aIuHa
BOJIHBI U CKOPOCTh €€ pacHpOCTpaHEHHs): Ha OCHOBE aHAJIN3a YCJIOBHUS 33/1a4dl 3alHChIBATh
KpaTKoe ycJOBHUE, BHIACIATh (PU3NUECKUE BEIUYMHBI, 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE IS
€€ pEIIEHHs, IPOBOJWUTH pacyeTbl M OLEHHWBAaThb pPEAJbHOCTh IOJYYEHHOIO 3HAYEHHUS
(bu3nUecKoil BEeTMYUHBI.

Boinycknuk nonyuum 603M03#CHOCHIb HAYUUMbCA:
- HCTIOJIH30BATh 3HAHUS O MEXAaHUYECKHX SBJICHUSAX B NOBCEIHEBHOM KU3HU /7151 0OecrieueHus
0e30MacHOCTH Mpu OOpallleHud C MNpudopaMud M TEXHUYECKHUMH YCTPONCTBaMH, JUIS
COXpPaHEHMsI 3[I0POBbS M COOJIOJIEHHS] HOPM SKOJIOTUYECKOTO IMOBEIEHHUS B OKpYKaroliein



cpene; TMPUBOAUTH MPUMEPHI MPAKTUYECKOTO HCIONb30BaHUS (U3NYECKUX 3HAHUU O
MEXaHUYECKUX  SIBICHUAX W  (U3NYECKUX  3aKOHAX; TPUMEpPbl  HCIOJIH30BAHUS
BO300OHOBJISIEMBIX HCTOYHUKOB OSHEPTUH; OSKOJIOTHMYECKHX IIOCICACTBUI HCCIICTOBAHUS
KOCMHYECKOT'O IPOCTPAHCTB;
- pa3nuyaTh TPaHUIBl TPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, IOHUMATh BCEOOIINI XapakTep
(GyHIaMEHTALHBIX 3aKOHOB (3aKOH COXPAHCHUSI MEXaHWYCCKON SHEPTHH, 3aKOH COXPAHCHUS
UMITyJIbCa, 3aKOH BCEMHPHOIO TSATOTCHHUS) W OTPAHHMYEHHOCTH HCIIOJIb30BAHMS YACTHBIX
3aKOHOB (3akoH ['yka, Apxumena u Jp.);
- HAXOJUTh AJICKBATHYIO MPEUIOKEHHON 3a/1a4e (PU3NUECKYI0 MOJIeNb, pa3pemarb npodiaemy
KaKk Ha OCHOBE HMCIOIIUXCS 3HAHMH MO0 MEXaHUKE C HCIOJIh30BAHUEM MaTEMaTHYECKOTO
amnmapara, Tak v [Py MOMOII METOJIOB OIICHKHU.

Tennoevie agnenusn. Boinycknuk nayuumes:
- pacro3HaBaTh TEIUIOBBIC SBJICHHUS M OOBSACHATH Ha 0a3e MMEIOIIUXCS 3HAHUN OCHOBHBIC
CBOWCTBA WJIM YCJIOBUS TIPOTEKAHUS ITUX SIBIICHUI: TUPPy3Hs, U3MEHEHHE 00beMa Tell MPH
HarpeBaHuM (OXJIAXKICHUH), OOJbIIAs CKUMAEMOCTh Ta30B, Majasi CKUMAEMOCTh KHUJIKOCTEH
U TBEPABIX TeN; TEIUIOBOC pAaBHOBECHE, WCIIAPCHHWE, KOHJCHCAIUS, IUIaBIICHHE,
KPUCTAIIN3AIUs, KHIICHHWE, BIIAXXHOCTh BO3JyXa, Pa3lUYHBIC CIOCOOBI TeIIONepeaadn
(TETUIONPOBOJHOCTh, ~ KOHBEKIIMS, W3JIYYCHHUE), arperaTHble COCTOSIHUS  BEIIECTBA,
MOTJIONICHUE DHEPTHH TPU HUCIIAPCHHUH JKUJKOCTH M BBIICIICHHUE €€ MPU KOHJCHCAIMH T1apa,
3aBUCUMOCTH TEMIIEPATYPhl KUTICHUS OT JIaBJICHHUS;
- OIMCBHIBATh WM3yYCHHBIC CBOWCTBA TEJ W TEIUIOBBIC SIBIICHUS, HCIONB3YyS (U3HUSCKUC
BCJIMYMHBL: KOJIMYECTBO TEIUIOTHI, BHYTPCHHSS OJHEPrusi, TEMIIeparypa, yIelbHas
TEINIOEMKOCTh ~ BEIECTBA,  yAENbHas  TEIUIOTa  IUJIABJICHHS,  yACIbHAas  TEIUIOTa
napooOpa3oBaHMs, VIEIbHAs TEIUIOTA CrOPaHUS TOIUIMBA, KOA(POUIMEHT IMOJIE3HOTO
JEHCTBUS TEIIOBOTO JBUTATENIS; TPU ONMHUCAHUU TPABHILHO TPAKTOBATh (PH3UUCCKHUI CMBICIT
UCTIOJIB3YEMbIX BEIUYMH, X OOO3HAYCHHS W CIMHUIBI U3MEPCHUs, HaXOIHUTh (HOPMYIIbI,
CBS3BIBAIOIINE JIAHHYIO (U3HUYECKYIO BEIIMYMHY C JPYTUMHU BEIMYUHAMH, BBIYHUCIIATH
3HAa4YCHUE (PU3UUCCKON BEITMYMHBI;
- pa3nuyYaTh OCHOBHBIC IPU3HAKH HW3YYCHHBIX (DH3UYECKUX MOJCIEH CTPOCHHS Ta3o0B,
YKHUJIKOCTEH U TBEP/bIX TEll;
- TPUBOJUTH TPUMEPHI MPAKTHYECKOTO HCIIOB30BAHUS (DU3MYCCKUX 3HAHUH O TEIJIOBBIX
SBIICHUSX;
- peliaTh 3aa4u, UCTIOIb3Ys 3aKOH COXPAHEHUS SHEPTHH B TEIIOBBIX Mpolieccax U (hOpMYIIbI,
CBs3bIBAONIME (DU3MYECKHE BEIUYUHBI (KOJTMYECTBO TEIUIOTHI, TEMIEeparypa, yaeiabHas
TEINIOEMKOCTh ~ BEIIECTBA,  yAeNbHas  TEIUIOTa  IUJIABIICHHS,  y/AelIbHAas  TEIUIOTa
napooOpa3oBaHus, yaeidbHas TEIUIOTa CrOpaHHUs TOIUIMBA, KOX(P(OUIMEHT TMOJIE3HOTO
JIEHCTBUS TETUIOBOTO JIBUTATEINISI): HA OCHOBE aHAJM3a YCIIOBHUS 33JIa4Ml 3aIUCHIBATH KPATKOE
YCIIOBUE, BBIACIATh (PU3NYECKUE BEIMYUHBI, 3aKOHBI U (OPMYIbI, HEOOXOAUMBIE A ee
pENIeHHs, TPOBOANTH PAaCUEThl U OIICHUBATH PEATbHOCTH IMOTYICHHOTO 3HAYCHUS (PU3NUICCKOM
BEJIMUMHBI,
- AQHAJIM3WPOBATh CBOWCTBA TEJ, TCIUIOBBIC SIBJICHUS W IPOIECCHI, UCIOJIL3YyS OCHOBHBIC
MOJIOKEHUS ATOMHO-MOJIEKYJSIPHOTO y4Y€HHUS O CTPOSHUHM BEIIeCTBA M 3aKOH COXpaHEHHS
SHEPTHH.

BoinyckHuk noayuum 603mMo0M4cHOCHIb HAYYUMbCA:
- HCIIOJIB30BaTh 3HAHHS O TEIUIOBBIX SIBJICHUSX B TOBCEIHEBHOM >KM3HH JJI 00eCICUCHHUS
0e30MacHOCTH MpU OOpallleHuH C MpuOOpaMu M TEXHUYECKUMH YCTPOWUCTBAMH, IS
COXpaHEHHsI 3[I0OPOBbS M COOJFOJEHHS] HOPM DSKOJIOTHYECKOTO ITOBENEHHS B OKpYXKaromien
cpefie; MPUBOAUTH MPUMEPHI SKOJOTHUYECKUX TMOCIEICTBUN pabOThI ABUTATENEH BHYTPEHHETO
CTOPaHMsI, TETUIOBBIX U THIPOIICKTPOCTAHIINN;
- pa3nuyaTh TPaHUIIBl TPUMEHUMOCTH (PH3UYECKUX 3aKOHOB, IOHUMATh BCEOOIIUN XapakKTep
(dyHIaMEHTATBHBIX (DU3WYECKUX 3aKOHOB (3aKOH COXPAaHECHHS OJHEPrHH B TEIIOBBIX
mpoleccax) ¥ OrpaHUYeHHOCTh MCIIOIb30BaHMSI YACTHBIX 3aKOHOB;



- HAXOJWTh AJCKBATHYIO MPEAJIOKEHHON 3aaue GU3MUECKYI0 MOEIb, pa3pemiath Ipooiemy
KaKk Ha OCHOBE WMEIOMIMXCS 3HAHUM O TEIJIOBBIX SIBICHUSAX C HCIOJIb30BAaHUEM
MaTEMaTUYECKOT0 anmapaTa, Tak U IIPU IOMOLIU METO/I0B OLICHKH.

dnekmpuueckue u mazHUmMHble A61eHUA. Boinycknuk nayuumecsn:
- Pacmo3HaBaTh SJCKTPOMATHUTHBIC SBJICHUS U OOBACHATH HA OCHOBE MMEIOLIUXCS 3HAHUN
OCHOBHBIE CBOWCTBAa WJIM YCIOBUS NPOTEKAHUS JTHX SBJICHHUM: dSJEKTpHU3alUs Tel,
B3aMMOJIEICTBUE 3aps/IOB, JIEKTPUUYECKUM TOK M €ro JIEHCTBUS (TEIIOBOE, XMMHUYECKOE,
MarHuTHOE), B3aUMOJEHCTBHE MAarHUTOB, OJEKTPOMAarHUTHAas WHIYKIHS, JIeHCTBUE
MarHUTHOTO IOJIi Ha IPOBOJHMK C TOKOM M Ha JBMXKYIIYIOCS 3apsOKEHHYIO 4YacTHILY,
NEHCTBUE DIIEKTPUYECKOTO TOJS Ha 3apsDKEHHYIO YacTHIlY, AJIEKTPOMArHUTHBIE BOJIHBI,
IPSIMOJIMHEMHOE PACIPOCTPAaHEHHE CBETA, OTPAXXEHUE M IPEIOMIIEHUE CBETa, JAMCIIEPCHS
CBETa;
- COCTaBJIAITh CXEMbI DJEKTPUUECKUX LENel ¢ IOCIEN0BaTEIbHBIM M IapajljiesIbHbIM
COCTMHEHUEM DJIEMEHTOB, pa3jinyas YCIOBHbIE OO0O3HAYEHHUS DJIEMEHTOB 3JIEKTPUUECKUX
neneil (MCTOYHUK TOKa, KJII0Y, pe3UCTOp, PEOCTAT, JJaMIIOYKa, aMIIEPMETP, BOJIBTMETD);
- HCIIOJIb30BaTh ONTHYECKHE CXEMbl I MOCTPOCHHS H300pakeHUH B IJIOCKOM 3epKalie U
coOuparoIIeit JTMH3E;
- ONWCHIBATh W3YYCHHbIE CBOWCTBA TEI W DSJIEKTPOMArHUTHBIE SBICHUS, HCIIONb3Ys
(du3nyecKkue BEIUYMHBI: IJIEKTPUUYECKUHN 3aps], CWia TOKa, 3JIEKTPUYECKOE HampsKeHUE,
JJIEKTPUYECKOE  COINPOTUBIEHHE,  yAENbHOE  CONPOTHUBIEHHWE  BellecTBa,  pabora
AIIEKTPUUYECKOTO TIOJIS, MOIIHOCTh TOKA, (POKYCHOE PAcCTOSIHHE W ONTHYECKas CHJIa JIUH3BI,
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YACTOTa CBETA; MPHU ONUCAHUU BEPHO
TpPakTOBaTh (PU3MUECKUIH CMBICI HCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHMS] U EAUHMIIBI
U3MEPEHUS; HaXOIUTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PHU3UYECKYIO BETUUYHUHY C IPYTUMU
BEITMYMHAMU;
- aHaAIM3UPOBATh CBOMCTBA TeJ, SJIEKTPOMArHUTHBIC SIBICHUS M MPOLECCHI, HCIOJb3Ys
¢u3nyecKue 3aKOHBI: 3aKOH COXPAHEHHUS 3JIEKTPUYECKOIo 3apsaa, 3akoH Oma Juisl ydacTka
nenu, 3akoH JDxoyns - JleHma, 3aKOH HPSMOJIMHEWHOTO pPAaclpOCTPaHEHHsI CBETa, 3aKOH
OTPaXEHMSI CBETA, 3aKOH IIPEJIOMJIEHHMSI CBETa; IpPU JTOM pa3ivyaTh CJIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U €r0 MAaTEeMaTUYECKOE BHIPAKEHUE;
-  TPUBOAWTH TPHUMEPHl MPAKTHYECKOTO HCIONB30BaHUS (U3UYECKUX 3HAHHK 00
AIIEKTPOMATHUTHBIX SIBJICHUSX;
- pemiath 3a7a4M, UCHOJIb3ys (U3MYEeCKHe 3aKOHBbI (3akoH OMa Jjisi ydJacTKa IIeTH, 3aKOH
Jxoyns - Jlenua, 3aK0H NPSIMOIMHERHOTO PaCIpOCTPaHEHUsI CBETA, 3aKOH OTPAKEHUs CBETA,
3aKOH TIPEJIOMJICHUSI CBEeTa) U (DOPMYJIbI, CBSA3BIBAIOIINE (PU3HUYECKUE BETUYUHBI (CUJa TOKa,
IIEKTPUYECKOE HAINPSIKEHHUE, DJJIEKTPUUECKOE COINPOTUBIIEHUE, YIEIBHOE CONPOTHUBIICHUE
BelleCcTBa, padOTa AJIEKTPUUYECKOrO II0JIA, MOIIHOCTh TOKa, (POKYCHOE pacCTOSHHUE U
ONTHYECKasi CUJIA JTUH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U YaCTOTA CBETA,
dopMynbl  pacyera  BJIEKTPUYECKOIO  CONPOTHBJIEHMS MpPU  IOCIEJOBATEIBHOM U
napajuieTbHOM COSUHEHHH TTPOBOJIHUKOB): HA OCHOBE aHAIM3a YCIOBUS 3a/1a4M 3alHChIBATh
KpaTKO€ YCJIOBHE, BBACIATH (PU3HMUECKHE BEIMYMHBI, 3aKOHBI U (POPMYJIbl, HEOOXOIUMBIE JIJIS
€€ pEIIEHHUs, MPOBOJUTH pAacCUye€Tbl M OLEHUBATh PEATBHOCTh MOJYYEHHOTO 3HAYECHUS
(U3UYECKON BEIIMUMHBI.

Boinycknuk nonyuum 603M03CHOCHb HAYUUMBCA:
- HUCIOJIb30BaTh 3HaHUS OO0 DSJEKTPOMArHUTHBIX SIBICHUSX B ITOBCEAHEBHOM >KHU3HHM IS
oOecrieyeHnss 0€30MACHOCTU MpPU 0OpallleHHH ¢ TPUOOpaMH U TEXHUYECKHUMHU YCTPOHCTBAMH,
JUTSL COXPAHEHUs 3/10pOBbs M COOIOIEHHS. HOPM 3KOJIOTUYECKOTO TIOBEJIEHUS B OKpY Karoleit
cpeze; MPUBOIUTH MPUMEPHI BIUSHUS SJIEKTPOMArHUTHBIX U3JyYE€HUN Ha KUBBIE OPraHU3MBbI;
- pa3iuyaTh TpaHUIlbl TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, IOHUMATh BCEOOLIMN XapakTep
(dbyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPaHEHHsI JIEKTPUIECKOTO 3apsiia) U OrPaHUYCHHOCTD
UCIIOIb30BaHUs YAaCTHBIX 3aKOHOB (3aKoH OMa Ui yyacTka 1enu, 3akoH J[xoyis - JIenma);



- HUCHOJb30BAaTh MPUEMBI TOCTPOCHUS (UIUUYECKUX MOJENeH, MOUCKa U (HOPMYIHPOBKHU
JIOKa3aTeNIbCTB BBIABUHYTHIX TMIIOTE3 U TEOPETUYECKUX BBIBOJOB HAa OCHOBE DMIIMPUYECKU

7 kJIacc

YCTaHOBJICHHBIX (DaKTOB;
- HAXOJUTh aJIEKBATHYIO IIPEUIOKEHHOMN 3a/1aue (PU3NUECKYI0 MOJIeNb, pa3pelarb npodiaemy
KaK Ha OCHOBE MMEIOIIUXCS 3HAHUH 00 DJEKTPOMATHUTHBIX SIBJICHUSAX C HCIOJIb30BAaHHEM
MaTEeMaTHYECKOro anmnapaTa, Tak 1 Ipy MOMOILU METOJIOB OLICHKH.

Keanmoeguvie aenenusn. BoinycKHUK nayuyumcs:
- pacro3HaBaTh KBAaHTOBBIE ABJICHUS U OOBSCHATH HA OCHOBE MMEIOUIMXCS 3HAHUI OCHOBHbBIE
CBOICTBa WJIN YCJIOBUS NPOTEKAHUS 3TUX SIBICHUN: €CTECTBEHHAs U MCKYCCTBEHHAs pajuo-
aKTUBHOCTb, O -, B - M Y - U3JIy4eHUs, BOSHUKHOBCHHE JMHEHYATOro CIEKTPa H3IydEeHHUs
aToMa;
- ONKCBIBATh MU3yYECHHbIC KBAHTOBbIE SIBJICHHUS, UCIIOIb3Ys (PU3MUECKHE BEIMYMHBI: MaCCOBOE
YHCIIO, 3apsoBOE 4YMCIO, IEpUOJ MOJaypacnana, SHeprus (POTOHOB; INpU ONUCAHUU
IPaBUIbHO TPAKTOBaTh (PU3MUYECKUI CMBICI HCHOJIb3YEMBIX BEJIUYMH, UX 0003HAuUEHUS U
€IMHUIIBI N3MEPEHUST; HaXOAUTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETMYMHY C
JPYTUMH BEJIMYMHAMM, BBIYUCIATH 3HaUCHHE (PU3NUYECKOI BEJTMUNHBL;
- aHAJIM3UPOBATH KBAHTOBBIE SIBJICHUS, UCIOJB3Ys (PU3MUECKHE 3aKOHBI U MOCTYJAThl: 3aKOH
COXPaHEHMsI SHEPrHM, 3aKOH COXPAaHEHUs 3JIEKTPUUECKOro 3apsia, 3aKOH COXpPaHEHHs
MacCOBOI'0 4YHCIIA, 3aKOHOMEPHOCTU H3IIy4eHHs U IOIIOIIEHUS CBETa aTOMOM, IIPU ITOM
pas3yinyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTUUECKOE BhIPaXKECHUE;
- pa3nuuyaTh OCHOBHBIE IPU3HAKU IUIAHETAPHOM MOJENM aTroMmMa, HYKJIOHHOM Mojaenu
aTOMHOI'O 5/1pa;
- TPUBOAMUTH MPHUMEPHI MPOSIBICHUS B MPUPOJAE M MNPAKTUYECKOTO HCIOIb30BAHUS
PaMOAaKTUBHOCTH, SJIEPHBIX U TEPMOSIIEPHBIX PEAKLUH, CHEKTPaIbHOIO aHAJIN3A.

BuinyckHuk noayuum 603mM0)4CHOCHIb HAYYUMbCA:
- UICTIOJIb30BaTh MOJyYEHHbIE 3HAHHS B MOBCEIHEBHON JKU3HU MPH OOpaIIeHUHU ¢ MpudbopaMu
U TEXHUYECKUMM YCTPOHMCTBAMHU (CUETYHMK HMOHU3HMPYIOIIMX YAaCTHI, JO3UMETp), IS
COXpPaHEHMsI 3/I0POBbS M COOJIOJIEHHS] HOPM SKOJIOTUYECKOTO IMOBEIEHHUS B OKpYKarolien
cpene;
- COOTHOCHUTb SHEPIUIO CBS3M aTOMHBIX JIep C 1e(hEeKTOM MacChl;
- TPUBOAWTH NPUMEPHl BIUSHUSA PAAUOAKTUBHBIX M3IYYEHHUH HA JKHUBBIE OpPraHU3MBI;
MOHMMATh IPUHLINI JEUCTBUSI TO3UMETPA U pa3IngaTh yCIOBUS €TI0 HCIONIb30BaHUS;
- TOHUMAaTh DHKOJIOTUYECKHE MPOOJIEMbI, BO3HHMKAIOLUIUE IPU HCIIOJIB30BAHUM AaTOMHBIX
ANIEKTPOCTAHLUH, W MYTH pelIeHUuss HTUX MpoOsieM, TMepCleKTUBbl HCHOJIb30BAHUS
YIPaBJIIEMOr0 TEPMOSIIEPHOTO CUHTE3A.

Inemenmol acmponomuu. Beinycknuk nayuumesa:
- yKa3biBaTh Ha3BaHus IutaHeT COJIHEYHOW CHCTEMbI; pa3indaTb OCHOBHBIE TPU3HAKU
CYTOYHOI'O BpaIlleHUsl 3Be3HOro Heba, aABkeHus JlyHbl, CoslHIIA U MJIaHET OTHOCUTEIBHO
3BE3J;
- IOHUMATh Pa3INuus MEXAY IeIMOLEHTPUUECKON U FEOLIEHTPUUECKON CUCTEMaMH MHPa;

BuinyckHuk noayuum 603m0)4CcHOCHb HAYYUMbCA:
- YKa3bIBaTh 0OIIME CBOMCTBA U OTIMYMS IUIAHET 3€MHOM TPYIIbBI U IUIAHET-TUTaHTOB; MaJIbIX
Ten CoNHEYHOM CUCTeMbl M OOJBIIMX IUIAHET; MOJIb30BaThCSl KapTOM 3BE3JAHOrO Heba Npu
HaOJI0ICHUAX 3BE3/IHOTO HEOA;
- pa3iuuaTh OCHOBHBIE XapaKTEPUCTHKH 3Be3]l (pa3Mep, LIBET, TemIepaTypa) COOTHOCHUTD
LIBET 3BE3/IbI C €€ TEMIIEPATYPOIi;
- pa3auyaTh TUIIOTE3bl O MPOUCXO0KAeHUN COTHEYHON CHCTEMBI.

2. Copep:xkaHue y4eOHOI0 npeaMeTa, Kypca
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Pa6Gota u
MOILIHOCTb.

Oueprus (13 4)

Mexanudeckas pabora. MomHocth. [IpocThie
MeXaHU3Mbl. MOMEHT CUJIbI. Y CIIOBUSI PABHOBECHS
ppiyara. «30JI0TO€ NpaBUJIO» MEXaHUKHU. Bunubl
paBHOBecHs. Ko hUIIMEHT MOJIIE3HOTO ACHCTBUS
(KTIT). DHeprusl. [ToTennuanpHas u
KUHeTH4eckas sHeprus. [IpeBparienue sHepruu.

10. Breiscuenue
YCIJIOBHSI pAaBHOBECHSI
phlyara.

11. Onpenenenue
KII mpu nmogbeme
Tea [0 HaKJIOHHOM
IJIOCKOCTH.

HToroBast KoHTposbHAs padota (1 u)

8 kiacce

Tennossie siBeHust (23 )

TermoBoe nBuxkeHHe. TemoBoe paBHOBECHE.
Temmneparypa. Buyrtpennsiss sneprusa. Pabora u
Terionepenaya. TernonpoBogHocTs. KoHBekuus.
N3nyyenne. KonuuecTBO TEIUIOTHL. Y A€NIBbHAS
TEIUIOEMKOCTb. PacyeTr konuuecTBa TEIUIOTHI IIPH
TerI000MeHe. 3aKOH COXPAHEHHUS U TPEBPALCHUS
JHEPruU B MEXAHUYECKUX U TEIIOBBIX NPOLIECCaX.
[InaBieHne u OTBEpAEBAHHUE KPUCTAIMYECKUX
Ten. Y ienpHas Telviora masieHus. Mcnapenue u
KoHJeHcanus. Kunenue. BnaxxHocTs Bo3yxa.

VY nenbHas TEIUIoTa napooOpazoBaHMUsL.
OObsicHEHHE W3MEHEHHUs arperaTHOro COCTOSHUS
BELIECTBA HA OCHOBE MOJIEKYJISIPHO-KMHETUYECKUX
npeacraiennii. [IpeoOpazoBaHue 5>HEprum B
TEIUIOBBIX MalllMHaX. JIBUraTtenb BHYTPEHHETrO
cropanus. [lapoBas typOuna. KIIJ[ TemmoBoro
JIBUTATEJIS. DKOJIOrn4ecKkue poOIeMbI
VICII0JIb30BaHUs TEIJIOBBIX MAIlIKH.

1. CpaBHeHME
KOJINYECTB TETIOTHI
IpU CMEUIMBAaHUHT
BO/Ibl pa3HOU
TEeMIEPaTypHI.

2. 3mepenue
yACIbHON
TETIOEMKOCTH
TBEPJOTO Tena.

3. U3mepenne
BJIQXKHOCTH BO3/1yXa.

DnekTpuueckue siBiaeHus (29 q)

Onextpuzauus Ten. J[Ba poja 3IEKTpUYECKHX
3apsoB. B3aumonencTBUE  3apsDKCHHBIX — TEIl.
[TpoBOAHMKH, OUAIIEKTPUKUA WU IOJYNPOBOJHUKH.
OnekTpuyeckoe  moyie.  3aKOH  COXPaHEHHUS
AIIEKTPUYECKOTO 3apsja. JennmocTs
AIIEKTPUYECKOr0 3apsana. OyeKTpoH. CrpoeHue
aToMa. DJieKTpuuecKuil Tok. JleiicTBue

AIIEKTPUYECKOTO IOJIS HA DJIEKTPUUYECKHUE 3apsi]Ibl.
Hctounukn Toka. Onekrtpuyeckas uenb. Cuia
TOKa. DeKTpUYecKoe HanpsHKEHUe.
DNEKTpUYECKOe CONMPOTHBIEHHE. 3akoH OMa s
ydacTka LEenH. [TocnenoBarensbHOE U
napanjelibHOe COoeIMHeHHe MPOBOJHUKOB. PaboTta
U MOIIHOCTh DJIEKTPUUYECKOTO TOKAa. 3aKOH
Jbxoyna - Jlenna. Kongpencarop. IlpaBuna
0€30MacHOCTH NPH padoTe C IIEKTPOIIPUOOPAMH.

4. Coopka
BJIEKTPUYECKOMW LIETH
Y U3MEPEHHE CHUIIbI
TOKa B €€ pa3IMYHbIX
y4acTKax.

5. Usmepenne
HaNPSDKEHUs Ha
Pa3IUYHbIX y4acTKax
3JEKTPUUYECKOH LEMH.
6. PerynupoBanue
CUJIBI TOKA PEOCTATOM.
7. Usmepenue
CONPOTHUBIICHUS
MIPOBOJIHUKA TIPH
MOMOILIY aMIlepMeTpa
Y BOJIbTMETpA.

8. U3mepenue
MOIITHOCTH U PabOTHI
TOKa B 3JIEKTPUUYECKOMN
Jamrie.




OmnbiT Opcrena. MarHutHoe mnoje. MaruuTtHoe

9. Coopxka

Ckopocth 3ByKa. Bpicota, TeMOp W TPOMKOCTH
3BYKa. JX0. 3BYKOBOW PE30HAHC.

3 1oJIe MPSMOTO TOKa. MarHUTHOE TOJe KaTYIIKH C | SJIEKTPOMAarHuTa u
E E TOKOM. [locTOsiHHBIE MarHuThl. MarHUTHOE MOJIE | UCHIBITAHUE €r0
T — | HOCTOSHHBIX MAarHUTOB. MaruuTHOE 1moje 3eMIH. | AECHCTBUSL.
% E BzaumoneiictBue MAarHUTOB. Hetictue | 10. M3yuenue
a o MarHUTHOTO TOJSl HAa TPOBOAHUK C TOKOM. | SJIEKTPHUECKOTO
% g ONeKTpUYECKUil IBUraTeb. JIBUraTess
I MOCTOSIHHOTO TOKa
(na Momenn).
- HcTounuku CBeETa. [Ipsmonuneiinoe | 11. ITomyuenue
% pacrpocTpaHeHHe cBeTa. Bunumoe aBMXKEHME | M300pakeHUs NpU
= | ceerni OtpaxkeHue cBeTa. 3aKOH OTPAKECHHUS | TOMOIIH JIMH3BI.
gcﬂ; ceera. Ilnockoe 3epkano. Ilpenomienue caera.
2 & | 3akoH mpenomneHust cBera. JIum3sel. PokycHoe
o paccrosHue JnH3bl. OnTHYECKas Cujla JIMH3BL
2 N300paxenus, paBaeMmble JUMH30M. [7a3z  kak
© onruyeckas cucrema. OnTuyeckue npuoopsl.
Wtorosas koHTpoJsibHas padora (1 u)
9 knacc
Marepuansnas  Touka. Cucrema  otcuera. | 1. MccnenoBanue
[lepememienne.  CKOpPOCTh  HPSIMOJMHEHHOIO | pABHOYCKOPEHHOIO
= paBHOMepHOro  JBWKeHus.  llpsMonuneiliHoe | nBUXKeHUs 6e3
% = | paBHOYCKOPEHHOE  JIBHIKCHHE! MTHOBEHHAsl | HA4YaJIbHOH CKOPOCTH.
)E, & CKOpOCTh, yCKOpeHue, nepemeuienue. ['padpuku | 2. U3mepenue
S = 3aBHCUMOCTH  KHHEMAaTHYECKHX BEJIIMYMH OT | YCKOPEHUs
g e BPEMEHU IPU PABHOMEPHOM U PABHOYCKOPEHHOM | CBOOOJHOTO MajIeHUs.
S % IBWOKEHUH. OTHOCHTENBHOCTh MEXaHHYECKOTO
8 © | nBukeHus.
E § ['eoneHTpHUYEeCKast U TETUOLEHTPUIECKAsI CHCTEMBI
¢ = | mupa. MHepuuasnbHas cucTeMa OTCUYeTa. 3aKOHBI
S Herorona. CsoOoxmnoe manmenne. HeBecomoCTb.
3akoH BceMHUpHOro TiaroreHus. Mmmynsc. 3akoH
COXpaHEeHHs UMITYJIbca. PeakTHBHOE BM)KEHUE.
Konebarensnoe nsmxenue. Konebanusa rpysa Ha | 3. MccnenoBanue
= HpYXHUHE. CBobOoIHBIE KoJe0aHus. | 3aBUCUMOCTH Mepruoia
= = KonebarenbHas cucrema. MasTHUK. AMIUTUTYAQ, | ¥ YaCTOTHI CBOOOJHBIX
%’ © nepuon, dactota kosiebanuii. [IpeBpaienue | koaebaHuil MasTHUKA
5 < | 9HepruM  TpH  KoNeGAaTeNbHOM  JBHKCHHH. | OT JUIMHBI €TO HUTH.
= ¥ | 3aryxamoouwme KoJeOanusl. BrinyxaeHHbBIC
> 3 KoJIeOaHusl. Pe3onanc. Pacnpoctpanenue
§ E KosiebaHnii B ympyrux cpenax. llomepeunsie u
= Ipo10JibHBIE BONHBL. /linHa BosHBL. CBSI3b AJTMHBI
< ; BOJIHBI CO CKOPOCTBIO €€ pacnpoCTpaHEHUs U
g nepuoaoM  (4acToToi).  3BYKOBBIE  BOJIHBI.




DneKTpoMarHuTHoe moJje (27 49)

OnHOpOJHOE M HEOAHOPOJHOE MAarHUTHOE MOJIE.
HamnpasieHne TOka W HampaBiICHUE JIMHUM €ro
MarHutHoro  mons.  IlpaBunmo  OypaBuuka.
Oo6napyxeHue MarHuTHoro nosis. Ilpasuno nesoit
pyku. UHAYKIIMA MAarHUTHOTO MOJsi. MarHuTHBIN
notok. OmnbiTel @apaznes. DaeKTpOMarHUTHas
uHAyKuusa. HanpaBneHue HWHIYKIMOHHOTO TOKa.
IIpaBuno Jlenma. JSIBieHMe  CaMOMHIYKLIMH.
IlepemenHbIii TOK. ['eHEpaTop NEPEMEHHOrO TOKA.
[IpeoOpa3oBaHus SHEPTUU B 3JIEKTPOreHEPATOPAX.
Tpanchopmarop.  Ilepemaua  yIEKTpUYECKOM
SHEPrUM HAa PACCTOSIHME. OJIEKTPOMAarHUTHOE
nosie. DJEKTPOMAarHuTHbIE BOJIHBL. CKOPOCTH
pacnpoCcTpaHEHUs]  3JIEKTPOMArHUTHBIX  BOJIH.
BnusHue 3IEKTPOMArHUTHBIX M3JIyYEHUU HaA
JKuBble opranu3mbl. KoseOarenbHbIl  KOHTYD.
[TomyueHue  SIEKTPOMArHUTHBIX  KOJICOAHMIA.
[IpyHUMIBI ~ paguOCBSI3U U TEJIEBUACHMSL.
OneKTpOMarHuTHas pupoaa CBeTA.
[Ipenomnenue csera. [lokazarens mpenomieHHS.
Hucnepcus cera. LiBera Ten. Tumbl onTudecKux

4. V3ydeHue sIBICHHS
3JIEKTPOMAarHUTHOU
UHIYKIUU.

5. HaGmonenue
CIUIOLLIHOTO U
JMHENYaThIX
CIIEKTPOB
HCITYCKAHHSI.

CtpoeHue aTomMa 1 aTOMHOTO siapa (21 9)

crnekTtpoB. [lormonieHue M HCHycKaHue CBeTa
aTOMaMH. [Tpoucxoxnenue JIMHENYaThIX
CIIEKTPOB.

PannoakTMBHOCTh Kak CBUIETENIBCTBO CIOKHOIO
CTpoeHusi aroMoB. Aunbda-, Oera- W ramma-
u3nydenus. Omnbitel  Pesepdopma.  SAnepuas

MOJENb aToMa. PaauMoaKkTUBHBIE NPEBPALLCHUS
atoMHbIX sijgep. CoxpaHeHue 3apsgoBOro H
MAacCOBOTO 4YHCEJI MpH SOCPHBIX PEAKIUSX.
OKCIEPUMEHTAIbHbIE ~ METOJbl  HCCIIEI0OBAHMS
yactull. [IpOTOHHO-HEUTpOHHAs MOJAENIb SApA.
DuU3NYEeCKUN CMBICI 3apsJ0BOrO0 U MacCOBOIO
yucen. M3oronsl. [IpaBuna cmemienus s anbda-
u OeTa-pacmaja npH SASPHBIX peakluax. JHeprus
CBs3M yactull B sape. Jlenenue suep ypasa.

Ilenmnass ~ peakumsa.  SlnepHas  sHeprerTuka.
Okonoruyeckre MpoOieMbl pabOThl  ATOMHBIX
AJEKTPOCTAHILIUMN. Ho3umerpusi. [Iepuon

nonypacnaaa. 3aKkoH pPaguOaKTHBHOTO pacmaja.
Bnusnane PaaAOaKTUBHBIX I/ISJ'Iy‘IeHI/Iﬁ Ha »XHUBBIC
opraHu3Mbl. TepmosiaepHas peakuus. Mctounuku
sHeprun CoJIHIIA U 3BE3]I.

6. 3mepenne
€CTECTBEHHOTO
panuanruoHHoro ¢GoHa
JI03UMETPOM.

7. U3yuyeHue neneHus
S7pa aToMa ypaHa 1o
¢dororpaduu TpeKos.
8. Ouenka nepuoja
nojypacrnajia
HaXOJISAIINXCS B
BO3/1yX€ MPOJyKTOB
pacriazia rasa pajioHa.
9. U3yueHue TpeKkoB
3apsHKEHHBIX YaCTHUI]
10 TOTOBBIM
¢dororpadusim.

3BOJIFOIIUA
Bcenensoit
(CR))

Crtpoenue u

Cocras, cTpoeHue u npoucxoxaecHne CoaHeuyHON
cuctembl. [lmanerst u Manble Tena CosiHEUHOMU
cuctembl. CTpoeHHE, HU3Ty4YE€HUE U HBOJIOLHUA
Comama u  3Be3n. CrTpoeHue U 3BOIIOLUA
BcenenHoi.




6. BrimonnHeHne y4eOHBIX 3alaHuid, TPEOYIOIIHMX

JIEMOHCTpPALIU KOMITIETEHTHOCTEH,
XapaKTepU3YIOIINX eCTECTBEHHO — HAy4YHYIO
rPaMOTHOCTb.

Pemrenne pacu€THBIX 3a1a4, TMPEANONIATAIONINX
UCTIONIb30BaHWE  (U3MYECKOW ~ MOoJenmu U
OCHOBAaHHBIX Ha  COACPKaHWUU  PA3IUYHBIX
pa3nenoB Kypca (GU3HKY.

MIOBTOPCHHE
(3 gaca)

O6o0maromiee

Wrorosast koHTpobHas padoTa (1 )

P OO ~NONOT S WN -

-
-

IIpoexkTHAas1 1eATEIbHOCTH

. @usnueckue npuOOpPsI BOKPYT Hac.

. du3nyecKue SIBICHUS B XyJ0’KECTBEHHBIX IPOU3BEICHUSX.

. HobGeneBckue naypeatsl B 00J1aCTH (PU3UKH.

. EnuHuIb1 u3mepenus B pa3HbIX CUCTEMaXx.

. 3apoKeHNE U Pa3BUTHE HAYYHBIX B3TJISAIOB O CTPOCHHUH BEIIECTRA.

. Auddy3us Bokpyr Hac.

. Y auBUTEILHBIE CBOMCTBA BOJILI.

. Inepuus B )KU3HU YeOBEKa.

. [InoTHOCTH BemecTB HAa 3emite U Ipyrux rmiaHetax CoJIHEYHON CUCTEMBI.
0.
. Ucnionp3oBanme sneprun CosHila Ha 3emiie.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

Cuna B HalIUX pyKax.

AMopdHble Tena U UX IUIaBJICHUE.

OOGpa3oBaHue pOChI, HHES, CHETa, JOXKIS.

KpyroBopot BoibI B IpUpO/IE.

Bunel Teronepenaun B Npupoe U TEXHUKE.

V3MeHeHre BHYTPEHHEH 3HEPTuM IIPU COBEPIIEHUU pabOTHI.
H3rorosiieHHE 2JIEKTPOCKOIIA.

XUMHUECKOEe AEHCTBUE FIEKTPUUECKOr0 TOKA U €ro UCHOJIb30BaHMS B TEXHUKE.
WcTtopusi pa3BUTHS 3JEKTPUUECKOTO OCBEIIEHUSI.

OukH, 1aTbHO30PKOCTh U OJIM30PYKOCTD.

Pacuer ckopocTu ABUKEHHUS TPAHCIIOPTa U TOPMO3HOIO MYTH.
VYbTpa3Byk U MH(pa3BYK, X BIUSHHE HA YEJIOBEKa.

Ponb ynbrpa3Byka B OMOJIOTUN U MEIUIIMHE.

DNeKTpUYecKuit Crocod OUYHUCTKU BO3/lyXa OT MbUIH.

[IpumeHeHre MarHUTOB B MEIULIUHE.

CriocoObl 5KOHOMUH 3JIEKTPOIHEPTHH.

DKOJIOTHYECKHE MPOOIIEMBI SIIEPHON SHEPTETHKH.

ITpobnemMbl KOCMUYECKOTO Mycopa.

MupoBble TOCTUKEHUSI B OCBOEHUH KOCMHUYECKOTO MPOCTPAHCTBA.
JIyna — cnyTHUK 3eMIIH.




3. TemaTnyeckoe NJIAHUPOBaHHE

7 knace
o o OCHOBHEBIE BUIEI
= = JEATENbHOCTH OcHoBHEIE
Paznensl § § TeMbl § @ o0yyaroImuxcs HalpaBJIeHUs
[IPOrPaMMBbI S = g (Ha ypoBHE BOCIIUTATEIbHON
& g YHUBEPCATbHBIX NEeATETbHOCTH
y4eOHBIX JICHCTBUN)
1. Beeneunue 4 | Beenenue 4 | HaGmromate u [TaTpuoTnueckoe
OTMCHIBATh (PU3UYECKUE | BOCITUTAHUE,
SBJICHUsI. Y4acCTBOBATh B| ICTETUYECKOE
00CYX/IEHUH SBJICHUSI | BOCIIUTAHUE,
naJleHus TeJ Ha 3€MJII0. | LIEHHOCTH Hay4HOT'O
Bricka3pIBaTh TUIIOTE3b],| TO3HAHUS,
IPENONI0KEHNU, TPYZLOBOE
Ornpenenars 1eHy BOCIIUTaHUE U
JIeJICHUSI LIKAJIbI npodeccuoHaIbHOe
nprubopa, IOTPEIIHOCTh | CAMOOIIpEIeIICHHE.
U3MEpEHUsl.
[IpoBoauTth HabGIIOIEHUS
(bu3NYeCKUX SIBICHUI;
U3MEPATH PU3NIECKUE
BEJINYMHBI: PACCTOSIHUE,
IPOMEKYTOK BPEMEHH,
TEMIIepaTypy.
2. 6 | [lepBonauvansubie | 6 | HaGmomats u Lennoctu
ITepBoHauasbHbIE CBEJICHUS O OOBSICHATH SIBJICHUE HAy4YHOTO
CBEJICHUS O CTPOCHUU QG y3un. NIO3HAHUS,
CTPOECHUU BEIIECTBA BBINONHATE ONBITHI 10 | TPYZOBOE
BEIIIECTBA 00HapyKEHHIO BOCIIUTaHHUE U
JeMCTBUS CUIT npogeccuoHaIbHOe
MOJIEKYJISIPHOTO caMOONpeeNeHNE,
HIPUTSKEHUS. 9KOJIOTHYECKOE
OOBsCHATH CBOMCTBA BOCITUTaHHE.
ra3oB, )KUJKOCTEH U
TBEPJBIX TEJT HA OCHOBE
aTOMHOU TEOPUH
CTPOEHUSI BEIIECTBA.
3. 23 | 1. Mexanuueckoe | S5 | PaccuuteiBaTh myTh U lennoctn
B3anmopeicTeus JBUKCHUE CKOpOCTbB TeJIa IIpH Hay4HOT'O
Tel pPaBHOMEPHOM HO3HAHUS,
NPSAMOJIMHEHHOM TPYZAOBOE
JIBYOKEHUU. BOCIIUTaHHUE U
[IpencraBnsTe npo¢eCcCuOHAIBHOE
pe3yabTaThl U3BMEPEHUH | CaMOOIIpeieIeHuE,
Y BBIYHCIICHUN B BUJIE | DKOJIOTHYECKOE
TaOJMIL U TpadUKOB. BOCIIUTaHHE

Onpenensars NyTh,
MPOMICHHBIN 32 JaHHBIN
MPOMEKYTOK BPEMEHH,




2. ITnoTHOCTE

U CKOPOCTB TeJa 0
rpaduKy 3aBUCUMOCTH
IIyTH PaBHOMEPHOTO
JBMKEHUS OT BPEMEHH.
W3mepsTh Maccy Tena,
IUIOTHOCTh BELIECTBA.

Uccnenosarts
3. Cutbl 11 | 3aBHCUMOCTD
YIUIMHEHHS CTAIbHOU
MIPYXUHBI OT
MPUIOKEHHOMN CHIIBI.
Hccnenosatp
3aBUCUMOCTDH CHJIBI
TPEHUSI CKOJIBKCHUS OT
TUTOIIATN
COMPUKOCHOBEHHUS TEN U
CHJIBI HOPMAJIBHOTO
nasienus. 3mepsrts
CUJIBI B3aUMO/ICHCTBUS
JIBYX Tell.
4. JlaBnenue 21 | 1. [laBneHue 14 | OGHapyxuBaTh ILlennoctu
TBEPJABIX TE, CYIIECCTBOBAHHE HAy4YHOTO
KUJKOCTEH 1 aTMOC(EpPHOTO MO3HAHUS,
ra3oB naBieHus. OOBSICHATL | TPYAOBOE
PUYHHBI TIJIaBAHUS BOCITUTaHUE U
2. Apxumesioa 7| ren. Usmepsts cuity npodeccroHaIbHOE
cuia Apxumesa. CaMOOIIpeIEIIEHHE,
HccnemoBaTh YCIOBHS | 9KOJIOTHYECKOE
TJIaBaHUsS TEJl. BOCITUTAHHUE.
5. Pabora n 13 | 1. Pabota n 7 | Uccnenosats ycinoBust | LlenHocTH HAay4HOTO
MOIIIHOCTb. MOIIIHOCTb paBHOBECHS pblyara. MTO3HAHUS,
OHeprus N3mepsaTs paboTy CHIIBL. | TPYJIOBOE
N3mepsATh MOIIIHOCTb. BOCITUTaHUE U
2. Dreprus 5 I/I3Meps[TLvKHI[ npodeccuoHanbHOe
HAKJIOHHOM MJIOCKOCTH. | CaMOOMpeeNeHHe,
Beruncisars KITJ{ 3KOJOTHYECKOE
MPOCTBIX MEXAHU3MOB. | BOCIIUTAHHE.
1 1 | BemonssTh yueGHbIE Hennoctn
3a/laHus, Tpedyrolme HAy4YHOTO
JIEMOHCTpPAIHH MO3HAHMS.
KOMIETEHTHOCTEH,
XapaKTePU3YIOIIHX
€CTECTBEHHO —
HayYHYIO TPAMOTHOCTb.
8 kuacce
1.TemnoBsie 23 | 1. KonmnuecTtBO 12 | HaOmromate u3menenue | LlenHocTu
SIBJICHHS TETUIOTHI BHYTpPEHHEH YHeprun HAy4YHOTO
TeNa MpH TerIoneperade| Mo3HaHus,
1 paboTe BHEUTHUX CHII. | SKOJIOTHYECKOE

BOCIIUTAHHUC.




2. 3menenue
arperaTHbIX
COCTOSHHH
BEIIlCCTBA

11

Hccnenosats siBieHue
TETI000MEeHa pu
CMEIIHMBAHUN XOJIOHOU
U TopsiYey BOABI.
BbruncnsaTe KOIM4YECTBO
TEIUIOTHI U yJEIbHYIO
TEIUIOEMKOCTb BEILECTBA
IIpH TEIIoNEepeiaye.
W3mepsATh yaenbHyro
TEIUIOEMKOCTb BEILIECTBA
W3mepsaTh TemoTy
IJIaBJICHUS JIbJA.
Hccnenosats TeIioBsle
CBOICTBa MapaduHa.
Habmtonate n3amenenus
BHYTPEHHEHN YHEPrUuu
BOJIbI B pE3YJIbTATE
ucrnapeHus. Beraucusirs
KOJIMYECTBO TEIUIOTHI B
poueccax
TEIUIoNepeIauu pu
IUIABJICHUU U
KpUCTAJLIU3ALUH,
VCIIApEHUU U
KOHJICHCALIUU.
Boruncnsate yaenbHyro
TEIUIOTY IUIaBJICHUS U
napooOpa3zoBaHUs
BemecTsa. M3mepsrs
BJIQ)KHOCTb BO3/1yXa IO
Touke pocbl. OOCYKIaTh
9KOJIOTHYECKHE
MIOCJIEACTBUS
IIPUMEHEHHUS JBUTaTEIEH
BHYTPEHHETO CrOpaHMsl,
TEIUIOBBIX U
TUAPOIEKTPOCTAHIIHAM.

3.
DIeKTpUYECKHE
SIBIICHUS

29

1.
DJIeKTpocTaTUKa

2.
DyeKkTpudecKas
1enb

15

HabGmronaTs gBiaeHus
ANIEKTPU3AIHAHA TN IPU
COTPUKOCHOBEHHUHU.
OOBACHSITD SIBICHUS
ANEKTPU3ALNU TENT U
B3aMMOJCHCTBHUSI
INMEKTPUUECKUX
3apsIOB.

HccaenoBaTh nefcTBUA
AIEKTPUYECKOTO TTOJISI
Ha Teja U3
MTPOBOTHUKOB H
TUDIIEKTPUKOB.
CoOupaTh ¥ HCITBITHIBATH

QJICKTPHUYCCKYIO LICIIb.

ITarpuoTnueckoe
BOCIIMTaHHE,
LIEHHOCTH
HAYYHOTO
HO3HAHUS,
TPYZOBOE
BOCIIUTaHHUE U
npo¢eCcCuOHAIBHOE
caMooIIpe/iesIeHue,
9KOJIOTHYECKOe
BOCITUTaHHE.




3. PaGora u
MOII[HOCTh TOKAa

N3meparts cuiy Toka B
AJIEKTPUYECKON LIETIH.
N3mepsaTs HanpsxeHue
Ha y4acTKe IIeTu.
N3mepars
JIEKTPHUECKOE
COIIPOTHUBIICHUE.
HccnenoBats

CHWJIBI TOKA B ITPOBOTHUKE
OT HaNPsDKEHUS HA €T0
KOHI[aX.

Wzmepsare paboty u
MOIIIHOCTb
AJIEKTPUUECKOTO TOKA.
BoruncnsaTe cuily Toka B
1[enu, paboTy U MOIITHOCT
ANEKTPUYECKOTO TOKA.
OOBACHATD SABJICHUS
HarpeBaHus
POBOJIHHUKOB
ANEKTPUYECKUM TOKOM.
3HATh U BBIMOIHSTD
npaBuiia 6€30MacCHOCTH
pu paboTe ¢
UCTOYHUKAMU
MOCTOSTHHOTO TOKa.

4. DnexTpo-
MarHUTHbIE
SBIICHUS

DeKTpo-
MarHUTHbBIE
SIBIICHHSI

DKCIEPUMEHTAIBHO
U3y4aTh SIBJICHUS
MarHUTHOTO
B3aMMOJICCTBUS TEI.
N3yuats siBneHus
HaMarHUYHBaHHUS
BEILIECTBA.

Hccnenosars nelicreue
3JIEKTPUUYECKOTO TOKA B
MPSIMOM MPOBOJTHUKE Ha
MarHUTHYIO CTPEIIKY.
OOHapyXuBaTh AEHCTBY
MarHuTHOTO TOJIs Ha
MIPOBOJIHUK C TOKOM.
O6HapyXuBaTh
MarHuTHO®
B3aUMO/IECTBUE TOKOB.
N3y4aTe npuHOIMO
JNEeUCTBUSA

OJICKTPOABUTATCIIA.

Ilennoctu
HAYYHOTO
MO3HAHUS,
TPYIOBOE
BOCIIUTAHUE U
poQeCcCHOHAIBHOE
camMooTmpeeNeHne,
IKOJIOTHYECKOE
BOCIIMTAHHUE.




5. CBeroBBIE
SABJICHUA

10

CBeTOBLIE
SABJIICHUA

10

DKCIEepUMEHTAIBHO
M3y4yaTh SBICHUE
OTpa)K€HUs CBETA.
HccnenoBars cBOKCTBA
N300pakeHUsI B
3epkane. 3mepars
(dhoKycHOE paccTosTHUE
cobuparomnieit TMH3HI.
[TonyuyaTs
n300paxeHue ¢
IOMOIIBIO
cobmparomieit TMH3HI.
Habnronate siBieHue
JUCIIEPCHUH CBETA.

OcTeTHdecKoe
BOCIHUTAHUE,
IIEHHOCTH HAyYHOTO
IIO3HAHMHA.

HUrorosas
KOHTPOJIbHAS
pabora

HUtorosas
KOHTPOJIbHAS
pabora

BrinonHsaTe yueOHbIC
3a/1aHus, TpeOyrome
JIEMOHCTPALIUU
KOMIIETCHTHOCTEIH,
XapaKTEepPU3YIOLIUX
€CTEeCTBEHHO —
HAy4YHYIO TPAMOTHOCTb.

HGHHOCTI/I Hay4YHOI'O
ITO3HAHUAI.

9 kaacc

1. 3ak0oHEI
B3aUMOJIENCTBUS
U IBUKEHUS TEI

29

1. OcHOBEI
KUHEMATUKHU

13

2. OCHOBEI
JTUHAMUKHA

12

3. Umnynsc

PaccuntbiBaTh yTh U
CKOpPOCTb NpHU
PaBHOYCKOPEHHOM
JBUKEHUH TeJa.
N3mepsaTh yckopeHue
CBOOOHOTO TIa/ICHHS.
Onpenenars
IIPOWJICHHBIN NIyTh U
YCKOpPEHUE JIBUKEHUS
TeNa Mo rpaguky
3aBUCHUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO
IPSIMOJIMHEWUHOTO
JBUKEHUS T€Jla OT
BPEMEHH.

BrruucnaTe yckopeHnue
TEJa, CUJIbI,
JIEACTBYIOIIIAE HA TEJIO,
WJIM Maccy Ha OCHOBE
BTOPOTO 3aKOHA
Hsrorona.
DKCMEepUMEHTAIBHO
HaxO/IUTh
PaBHOJICHCTBYIOIIYIO
JBYX CHIL.

[MarpuoTrnyeckoe
BOCIIUTaHHE,
ICTETHYECKOE
BOCIIUTaHHE,
LICHHOCTH

HAYYHOTO

HO3HAHHMS,

TPYZOBOE BOCITUTAHY
U po(ecCUOHANBHO
CaMOOTIpeIeJICHHE.




Hccnenosarts
3aBUCHUMOCTD CHUJIBI
TPEHUS CKOJIBKEHUS OT
IJI0LIAAN
CONPUKOCHOBEHUS TEN U
CHUJIbI HOPMAJIBHOTO
JTABJICHUSI.

H3mepAaTs cumbl
B3aUMOJICUCTBUS ABYX
Tel.

N3mepars cuny
BCEMHUPHOT'O TATOTCHHUS.
[IpumensaTh 3aK0H
COXpaHEHHUS UMITYJIbCa
JUISl pacyeTa
pe3yJIbTaToB
B3aUMOJICUCTBUS TENl.

2. Mexannueckue | 16 | 1. Mexaaudeckue | 7 | OOBACHATH MPOIIECC OCTETHUECKOE

KoJIeOaHHs U BOJIHBI KOJIeOAHHMH MasTHHKA. BOCIIMTAHUE,

BOJIHBI. 3BYK. Hccnenosats LIEHHOCTH
3aBUCHMOCTh TIEPUO/Ia | HAYYHOTO
KoJIEOAHHH MasTHHKA MO3HaHUA,
OT €r0 JIMHBI U 9KOJIOTHYECKOE
AMIUTATY/IBI BOCIIUTAHUE.
KOJICOQHHUH.

2. MexaHnueckue 9 BBIUHUCIISTH JUIAHY
BOJIHBL. 3BYK. BOJIHBI U CKOPOCTb

pacnpocTpaHeHHUs
3BYKOBBIX BOJIH.
HccnegoBath
3aKOHOMEPHOCTH
Kosie0aHuil rpy3a Ha
MIPYXKHUHE.
DKCTepUMEHTAIbHO
OTIPECIISATH TPAHUIIBI
YaCTOTHI CIIBIIIAMBIX
3BYKOBBIX KOJICOAHUH.

3. Dnekrpo- 27 | 1. MaruuTHOE 13 | DkcepuMeHTaNbHO [TatpuoTnyeckoe

MAarHMTHOE T10JIE rmoJje M3y4aTh SIBIICHUS BOCIIMTAHUE,
MAarHuTHOTO LIEHHOCTH
B3aUMOJICHCTBHUS TEII. Hay4HOT' O
Nzyuarts saBrnenus MTO3HAHUS,
HaMarHUYHUBaHUS TPYIOBOE U
BEIIIECTBA. npodeccuoHanbHOe
HccnenoBate neiCTBUE | CaMOONPEACIICHUE,
ANEKTPUYECKOTO TOKA B | IKOJIOTHUECKOE
MIPSIMOM TTPOBOTHUKE BOCITMTaHUE.

Ha MarHUTHYIO
CTPEJIKY.




2. DJeKTpo- 14 | O6HapyxuBaTh
MarHUTHBIE JIeHCTBUE MAarHUTHOT'O
BOJIHBI OJIsl HA MIPOBOJIHUK C
TokoM. OOHapy>KUBAThH
MarHuTHOE
B3aUMOJICICTBHE TOKOB.
N3yuats npuHIMT
JEUCTBUSA
AJIEKTPOABUTATES.
4. Ctpoenue 21 | 1. Ctpoenue 7 | U3mepsaTh I'paxnanckoe
aToMa u aToma 3JIeMEHTapHbIN BOCIHTAHUE,
aTOMHOTO sipa 2. Atomtoe sapo | 14 EKTPUYECKUH 3apsil. | MaTPUOTUYECKOE
Ha6mronate BOCIHTAHUE,
JUHEHYaThIEe CIIEKTPbI LEHHOCTHU
usnydenus. Habmonars | HayyHOTO
Tpeku anb(}a-4acTuil B | MO3HAHUS,
Kamepe Bunbcona. JKOJIOTHYECKOE
OO0cyxnarh TpoOJIEMbI | BOCIIUTAHUE.
BIIMSTHUS
PaIMOAKTUBHBIX
U3ITy4eHUI Ha KUBBIC
OpraHHU3MBlI.
5. Ctpoenue u 5 | Crpoenue u 5 | HaGmronate u DCTETUYECKOe
IBOJIIOLIUSA ABOJIIOLIUS MPUBOJUTH IPUMEPHI BOCIIMTaHHE,
Bcenennoi Bceaxennon U3MEHEHUS BUIa EHHOCTH
3B€3HOro Heba B HAy4yHOTO
TEUEHUE CYTOK. MO3HAHUS,
CpaBHHMBATH IIJIAHETHl | SKOJOTUYECKOE
3eMHOU TPYIIIbL; BOCIHTAHUE.
NJIaHEThI-TUTAHTHI.
OOBsICHATH (pU3NUECKUE
MIPOIIECCHI,
IPOUCXOAIINE B
HeJlpax 3Be3/I.
6. O6oOmaromee | 3 | O6obmaromee 3 | [Ipumenenue Lennoctu
MOBTOPEHHE MOBTOPEHHE MIOJIyYE€HHBIX 3HaHUN HAy4HOTO
JUISL HAYYHOTO MO3HAHUS,

00BACHECHUS
(u3MUECKUX SIBICHUN B
OKpY>Karollen npupoie
1 IOBCEIHEBHOM
JKHM3HH, a TaKXKe
BBISIBIICHUC
(hU3UIECKUX OCHOB
pslla COBpEMEHHBIX
TEXHOJIOTHH.

TPY/ZI0OBOE BOCITUTAHY
U podeCCUOHATBHO
caMooIIpe/ie/ieH e,
9KOJIOTHYECKOE
BOCIIMTaHUE.




Hrorosas 1 | UroroBas
KOHTPOJIbHAS KOHTPOJIbHAS
pabora pabora

BrimonHsaTe yueOHbIC
3aJaHus, Tpedyromue
JEMOHCTpAILUH
KOMIICTEHTHOCTEH,
XapaKTEePU3YIOIINX
€CTECTBEHHOHAYYHYIO
IrPaMOTHOCTb.

Pewats pacu€rusie
3a/1a4u, B TOM YHUCJIE
MIPEIoIararme
UCIIOJIb30BaHUE
(bu3nyecKoit Moaenu u
OCHOBaHHbBIE Ha
CoJIepKaHUuHU
Pa3IUYHBIX Pa3/esioB
Kypca (pHU3UKH.

[leHHOCTH HAy4HOTO
MO3HAHMUSL.

COI'JTACOBAHO
[TpoTokou 3acenanust METOINYECKOTO
YBP
00beAMHEHUS yuuTeNnen
C.A)
MaTeMaTHKH, GU3nKKu 1 HHPOPMATUKU
roja
BOY COLI Ne 2 MO JluHcKo#t paiioH
or 27.08.2021 Ne 1

COI''TACOBAHO
3aMecTUTeNb JIUPEKTOpa I10

(daneeBa

31.08.2021




