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1. Ilnanupyemble pe3yabTaThl OCBOCHHUS YUeOHOT0 NIpeaMeTa
JIMYHOCTHBIE Pe3yJIbTAThI

ChopmHupoBaHHOCTh TMO3HABATENBHBIX HMHTEPECOB, HMHTEJUIEKTYAlIbHBIX W TBOPYECKHX
CIOCOOHOCTEH  ydammuxcs; YOeXJEHHOCTh B BO3MOXKHOCTH TO3HAHUS TNPHUPOJBI, B
HEOOXOJUMOCTH Ppa3yMHOTO0 HCHOJb30BAaHUS JOCTHKEHHM HAyKd M TEXHOJIOTMHA  JJIs
JAIbHEHIIET0 Pa3BUTUS UYEIOBEUYECKOTO OOIIECTBA, YBR)XEHHME K TBOpPLAM HAYKH M TEXHHKH,
OTHONIEHHE K (U3MKE KaK K 3JEMEHTY OOIIeueIOBeUeCKON KYJIbTYpPbl; CaMOCTOSTEIbHOCTh B
IPUOOPETEHUN HOBBIX 3HAHUHM M MPAKTUYECKUX YMEHUI; FOTOBHOCTb K BBIOOpPY >KM3HEHHOIO
OyTH B COOTBETCTBUM C COOCTBEHHBIMM MHTEpPECAMH U BO3MOXHOCTSMHU; MOTHBALUs
00pa30BaTeNbHON J1€ATENbHOCTH IIKOJIBHUKOB HAa OCHOBE JMYHOCTHO - OPHUEHTHPOBAHHOIO
noaxoja; (opMUPOBAHUE LIEHHOCTHBIX OTHOIICHHUW JApPYr K JpYyry, K YYHUTEN0, aBTopam
OTKPBITUH 1 N300peTEeHUi, pe3ylnbTaTaM 00ydeHHUs.

OcHOBHBIE HANIPABJICHUSI BOCIIUTATEIbHOM 1eATEJIbHOCTH

1. I'pasicoanckoe eocnumanue:

- TOTOBHOCTh K aKTHMBHOMY Y4YacTHIO B OOCYXJIEHHUU OOIIECTBEHHO-3HAYMMBIX M STHUYECKHX
npo0JeM, CBI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM TOCTHKEHUH (PH3HKH;
- OCO3HAaHHE BaXXHOCTU MOPAJIbHO-ITUYECKUX IIPUHILIUIIOB B ICSITEIIBHOCTU YUEHOTO.

2. Ilampuomuueckoe éocnumanue:

- TMPOSIBIICHWE WHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKON (DU3UUYECKOM
HayKH;
- LIGHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSAM POCCUNUCKUX YUEHBIX-(PU3UKOB.

3. /lyxoeHo - npaecmeenHoe gocnumanue:

- OCO3HAaHME COLUMAJIBHBIX HOPM M NPABUJI MEKIUYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE,
TOTOBHOCTh K Pa3HOOOpPA3HOW COBMECTHOH JIESITEIBHOCTH NpPHU BBINOJHEHUU YYEOHBIX,
MO3HABATENIbHBIX 3a/1ay, BBINOJIHEHUU OKCIIEPUMEHTOB, CO3/JaHUU Y4EOHBIX MPOEKTOB,
CTpeMJICHHE K B3aUMOIIOHUMAHUIO U B3aMOIIOMOIIIM B MTPOLIECCE 3TOM y4eOHOM e TeNbHOCTH;

- TOTOBHOCTb OLIEHUBaThb CBOE TIIOBEJEHUE M TIOCTYNIKM CBOUX TOBApUILEH C TO3ULHH
HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHMUS MTOCIIEJCTBUI MMOCTYIKOB.

4. Icmemuueckoe eocnumanue:

- BOCIPHUSTHE 3CTETUYECKMX KauecTB (PU3MYEeCKOW HayKu: €€ TapMOHMYHOIO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

5. llennocmu nayunoz2o no3nanus.

- OCO3HaHUE IIEHHOCTH (PU3NYECKOI HayKH KaK MOLIHOIO MHCTPYMEHTAa O3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHNA, BAXKHEUILIEH COCTABIISIONIEH KYIbTYpHI;
- pa3BUTHE HAY4YHOM JTH0003HATENLHOCTH, HHTEpEca K UCCIIEA0BATENLCKOM NesTeTbHOCTH.

6. Qusuueckoe éocnumanue u hopmuposanue Kyibmypol 300p08b:

- OCO3HaHME IIEHHOCTH Oe3omacHOro oOpas3a *HM3HH B COBPEMEHHOM TEXHOJOIMYECKOM MHpE,
BaXHOCTU TpaBHJI OE30MaCHOrO MOBEJACHHUS HAa TPAHCIOPTE, Ha JIOPOTax, C ANEKTPUUECKUM U
TEIIOBBIM 000PYZOBAaHUEM B JOMAIIHUX YCIOBHUSX;

- c(hopMUPOBAHHOCTHh HaBbIKa pedIeKCUU, TIPU3HAHNE CBOETO MpaBa Ha OIMMHUOKY M TAaKOTO XKe
IIpaBa y Ipyroro 4ejoBeKa.

7. Tpyooeoe socnumanue:

- aKTHUBHOE y4YacTHE€ B PEIICHUHU MPAKTUUYECKUX 3a/1ad (B paMKaxX CEMbH, IIKOJbI, TOPOJA, Kpas)
TEXHOJIOTMYECKON M COLMAJIbHOM HANpaBiIEHHOCTH, TPEOYIOUIMX B TOM 4YHCIe U (PU3MUYECKHX
3HAHUM;

- HHTEpEC K MPaKTUYECKOMY M3y4eHUI0 podeccuil, CBI3aHHBIX C PU3UKOM.

8. Okonozuueckoe socnumanue:

- OpHeHTalMs Ha NpuUMeHeHue (U3MUECKUX 3HAHMM [ pelleHus 3a7ad B 00JacTu
OKpYXKaroIllel Cpelipl, IUIAHUPOBAHUS MOCTYIKOB M OLEHKH UX BO3MOXHBIX IOCIEICTBUI IS
OKpYKaloIle Cpeibl;

- 0CO3HaHHE ITT00ANTBHOTO XapaKTepa SKOJOTHYECKUX IPOOIeM U MMyTel UX PEeIICHHS.



MertanpeameTHble pe3yJibTaThl
Yuueepcanvnvie noznasamenvuuie oeiicmeusn

bazoevie nozuueckue oeiicmeusn:
- BBISIBJISITH M XapPaKTEPU30BaTh CYIIICCTBCHHBIE TIPU3HAKU OOHEKTOB (SIBIICHUH);
- YCTaHaBIIMBaTh CYLIECTBEHHBIH NpPU3HAK KiIaccU(PUKAIMK, OCHOBaHHS sl OOOOIICHUS U
CpPaBHCHUS,
- BBISIBJISITH TPUUMHHO-CJIE/ICTBEHHBIE CBSI3U MPU U3YUYEeHUU (PU3UUYECKUX SIBJICHUN U MPOLECCOB;
JIEJIaTh BBIBOJIBI C UCIIOJIL30BAHUEM JIETYKTUBHBIX M WHIYKTUBHBIX YMO3AKITFOUCHUH, BBIIBUTATh
TUIOTE3bl O B3aUMOCBA3SIX (PU3NUECKUX BEIHUUH;
- CaMOCTOSITEJIbHO BBIOMpPATh cHoco0 pemeHus ydeOHOH (u3nveckoil 3amaun (cpaBHEHUE
HECKOJIbKUX BapHaHTOB pPEILIEHUS, BHIOOp Haubosiee MOIXOSIIET0 ¢ y4ETOM CaMOCTOSITEILHO
BBIJICTICHHBIX KPUTEPHUER).

bazoevie uccneoosamenvcxkue oeiicmeus:
- HCTIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHMS;
- TOPOBOJUTH IO CAMOCTOSITENIBHO COCTABICHHOMY IUJIaHY ONBIT, HECIOXXHBIM (u3NYeCKUit
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHIE (PU3NIECKOTO SIBICHUS;
-OlIEHUBaTh Ha TPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpPMAIMIO, TOIYyYEHHYIO B XOe
MCCJICI0BAHMS WIIH SKCIIEPUMEHTA;
- CaMoCTOSITENFHO (HOPMYIHUPOBATh OOOOMICHHS W BBIBOJABI IO PE3yJbTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, OTIBITA, UCCIICIOBAHMUS;
- TMPOTHO3UPOBATH BO3MOXKHOE JalbHEWIee pa3BUTHE (U3NYECKUX TMPOIECCOB, a TaKKe
BBIJIBUTATh TPEIOJI0KEHUS 00 X Pa3BUTUHU B HOBBIX YCIIOBHUSIX U KOHTEKCTAX.

Paboma c ungpopmaueii:
- MPUMEHSATH PA3IMYHBIC METO/IbI, MHCTPYMEHTHI U 3aIPOCHI IIPH TIOUCKE B 0TOOpE MHPOpMAITUU
WIH JAHHBIX C YYETOM MPEATIOKEHHOM yueOHOoM pu3ndeckoi 3aaauu;
- aHAIM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BHJIOB H
dbopM TpencTaBIeHNUS;
- CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAlbHYIO (OpMYy TpEACTaBICHUS UHGPOpPMaLUu U
WTIOCTPUPOBATH peliaeMble 3aJaud HECIIOKHBIMU CXE€MaMHU, JharpaMMaMi, HHOU rpadukoi u
X KOMOWHAITUSIMHU.

Yuueepcanvnvie kommynuxamuenwie oeiicmeus

Obwenue:
- B X0/i¢ OOCYXJeHHsI ydeOHOTO Marepuasna, pe3ysIbTaToB JIa0OpAaTOPHBIX padOT M MPOEKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJTaeMON TEMbl U BBICKA3bIBaTh WJECH, HAllCJICHHBIC Ha
pelieHue 3a1a4u 1 MoJiep>KaHnue 01aroxenaTeIbHOCTH O0IIEHNS;
- COTOCTABJISITh CBOM CYXACHUS C CYXJACHHUSIMH JPYTUX YYaCTHHKOB JTUANIOTa, OOHApYXKUBATh
pa3uvue U CXOJCTBO MO3UIINH;
- BBIPQXKaTh CBOKO TOUKY 3PEHHUS B YCTHBIX U MTUCHbMEHHBIX TEKCTAX;
- MyOJIMYHO TPEJICTABIATH PE3YNbTAThl BBIMTOJHEHHOTO (DPH3WYECKOTO OMBITa (IKCIIEPUMEHTA,
WCCIICIOBAHMUSI, TPOCKTA).

Coemecmnasn desamebHOCMb (COMPYOHUYECMEB0):
- TIOHMMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW W WHIUBUIYaTbHOH pabOTHl mpu
pelIeHnr KOHKPETHON (pU3NYEeCKOM MpoOIeMbl;
- IPUHUMATD IEJIM COBMECTHOH JIeATEIhHOCTH, OPTaHU30BBIBATh JEHCTBHS MO €€ JOCTHKCHUIO:
pacmpenensTb pojid, OOCYKIaTh MPOIECChl M Pe3yJdbTaThl COBMECTHOW paboThI; 0000maTh
MHEHUST HECKOJIbKHX JIFOJICH;
- BBINOJHATH CBOIO 4YacTh pPabOThI, JOCTHTas KAa4eCTBEHHOTO pe3yibTara II0 CBOEMY
HATPABICHUIO U KOOPAUHUPYS CBOU JICUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI,
- OIICHMBATh KAa4YeCTBO CBOErO BKJaJa B OOMUK MPOAYKT IO KPUTEPHUSM, CAMOCTOSTEIHHO
c(hOpMYyIIMPOBAHHBIM YYACTHHUKAMH B3aUMOJICHCTBUSI.



Yuueepcanwvnuie pecynamuensie oeiicmeusn

Camoopeanuzayus:
- BBIABIATH NPOOJIEMbI B JKU3HEHHBIX W Y4YEOHBIX CHUTYAlHUSX, TPEOYIOIUX IS PEIICHHS
buznyecKux 3HaAHMUIA;
- OPUCHTHPOBATHCS B PA3TUYHBIX MOJXOAAX MPHUHITHS PEUICHUH (MHIUBUIyaTbHOE, MIPUHATHE
pellleHus B TPYIIe, IPUHITHE PELICHUs TPYIIOii);
- CaMOCTOSITEIBHO COCTaBISITh QITOPUTM pelieHus (Qu3Mdeckol 3agayd  WiIM  [UIaHa
UCCIIEIOBaHMUSI €  Y4€TOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHUPOBATH MpearaeMbie BAPUAHTHI PEIICHUMH;
- IeNaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEILICHHE.

Camokonmpons (pehrexcusn):
- TaBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IpeJyiaraTh IJiaH e€ H3MEHEHNUS,
- OOBSCHATH TPHYUHBI JOCTHKCHHS (HEJOCTHIKCHHS) DPE3yJIbTaTOB JCSATCILHOCTH, IaBaTh
OILICHKY TPHOOPETEHHOMY OIIBITY;
- BHOCUTH KOPPEKTUBBI B JEATEIHHOCTh (B TOM YHCIE B XOJ BBIOJHEHUS (U3HUECKOTO
WCCJICIOBAHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBILIUXCS CUTYaIlUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIIMX TPYIHOCTEH;
- OIICHUBATh COOTBETCTBHE PE3yJbTaTa LIETH U YCIOBHUSM.

OmoyuonanvHvlil uHmMenIeKm:
- CTaBUTH ce0si Ha MECTO JIPYroro 4yejoBeKa B XOJE CIopa WIH JTUCKYCCHH Ha HAYYHYIO TEMY,
MMOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO0.

Ilpunamue ceba u opyzux:
- MPU3HABATH CBOE MPABO HA OMIMOKY IIPH pElICHHH (PU3NICCKUX 3a/1a4 WIH B YTBEPKICHUAX HA
Hay4YHbIE TEMBI U TAKOE YK€ MPaBO APYTOro.

IIpenmeTHble pe3yJibTaThI

Ilpeomemmnvie pezynvmamol uzyuenusn Kypca uzuxu 7 knacca.

- WCTIOJh30BaTh MOHATHS: (PU3UYECKHE M XUMHUYCCKHE SIBICHUS, HAOIIOJICHUE, IKCICPUMEHT,
MoOJieJIb, TUTIOTE3a; €IWHUIBI (PU3UYECKHX BEJIMYMH; aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOE); MEXaHWYECKOe JBWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJMHEWHOE), TpPaeKTOpus, paBHOACHCTByIOMmAs CHI, AeopMalius
(ympyrasi, iacTU4eckas), HEBeCOMOCTbh, COOOIIAIOIINECS COCY/IbL;

- paznuuath sBieHHS (AUdQy3us; TEMIOBOE IBWIKEHHE YaCTHI[ BEIIECTBA; PaBHOMEPHOE
JIBIKCHHC, HEPAaBHOMEPHOE IBMIKCHHEC, WHEPIIHS, B3aWMOJICHCTBHE TEIl, PaBHOBECHE TBEPIIBIX
TeJ C 3aKperUIEHHON OChIO BpAllleHUs; TMepefayda JaBieHHs] TBEPIbIMHU TellaMU, KHAKOCTIMHU U
razamu; atrMoc(hepHoOe NaBJICHHE; IJIaBaHUE TEJ; MPEBpAIICHHEC MEXaHWYSCKOW JHEPTHH) IO
OMHMCAHUIO WX XapaKTepPHBIX CBOWCTB W Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JTaHHOE
(buznyecKoe sIBICHUE;

- pacmo3HaBaTh MPOSIBICHUE W3YYCHHBIX (DH3UYECKHX SBICHUI B OKPYKAIOIIEM MHUpPE, B TOM
guciie (Gu3NYecKue SBICHUS B TPUPOJEC: MPUMEPHI JBMKCHUS C Pa3IMYHBIMH CKOPOCTSIMH B
JKUBOM M HEXHBOW NpPUPOJIE; ACHCTBHE CHJIBI TPEHUS B TMPUPOJAE U TEXHUKE, BIIHSIHHE
aTMoc(epHOro JaBJICHUs HA )KHBOW OPTraHW3M; IUTABaHWE PbIO; phIYard B Tejie YelIOBEKa; MpHU
TOM TEPEeBOAMTH MPAKTHUYECKYIO 3a7ady B yueOHYI0, BBIIEIATh CYIIECTBEHHBIE CBOWCTBA/
npu3HaKN QU3HYECKUX SIBIICHU;

- ONHCHIBATh H3YYCHHBIE CBOWCTBA Tel W (PUIUYECKUE SBIICHUS, HCIONB3Yysd (PUINUYECKUE
BEJIMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSS CKOPOCTH,
CWJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Teja, Cujla TPEHUs, AaBieHue (TBEPIOTO Tema, KUIAKOCTH,
ra3a), BBITAJIKMBAIOIIAs CWJIA, MEXaHWJeckas pabdoTa, MOIIHOCTh, TJICUO CHIIBI, MOMEHT CHIIHI,
KOA((GUIIMEHT TOJE3HOTO JCUCTBUS MEXaHU3MOB, KMHETHYECKas M MOTEHIMAIbHAS SHEPTHs);
IPH ONMHCAHWH TIPABWIIBHO TPAKTOBaTh (PU3UYCCKHI CMBICI HCIOJIB3YEMBIX BEJIHYMH, WX
0003HaYCHHS] U €IUHUIBI (U3MUECKUX BEIUYHMH, HAXOAUTh (OPMYIIBI, CBSA3BIBAIONIUE TAHHYIO
(bu3nYeCKyI0 BEIUUMHY C APYTUMHU BEIMYUHAMHU, CTPOUTH IpadUKH M3y4YEeHHBIX 3aBHCUMOCTEH
(bU3HYECKUX BEINYHH;



- XapaKTepu30BaTh CBOMCTBAa TeJ, (U3NYECKHUE SIBICHUS W TPOLECCHl, HCHOJB3Yysd IMpaBUIIa
CJIOKeHUs cui (BIOJIb OJTHOM MpsMOM), 3akoH [lackans, 3akoH Apxumeza, TPaBUiIO pPaBHOBECHS
pbryara (0J10Ka), «30J0TO€ MPABUIIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHHMYECKOW SHEPIHH;
IpU 3TOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHa U 3allMChIBATh €ro0 MaTeMaTH4ecKoe
BBIPAXECHMUE;

- OOBSCHATH (U3UYECKUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyallull NPAKTUKO - OPUEHTHPOBAHHOI'O XapakTepa: BBISBIATH INPUYUMHHO — CIIEJCTBEHHbBIC
CBSI3U, CTPOUTH O0BsICHEHHE U3 | - 2 TOTMYECKUX IIaroB ¢ OMOpol Ha 1 - 2 M3y4eHHBIX CBOMCTBA
(bU3HYECKUX SIBICHUN, PU3NICCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

- pemiaTh pacy€THbIC 331a4u B 1 — 2 NelCTBUS, UCTIONb3YsI 3aKOHBI U (POPMYJIBI, CBSA3BIBAIOLINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHAIW3a YCIOBHS 33/Ja4M 3alHCHIBATh KPAaTKOE YCIOBUE,
MOJICTaBJIATH (PM3UUYECKUE BETMYUHBI B (POPMYIIBI U IPOBOJUTH PACUYETHI, HAXOAUTh CIPABOYHbIE
JaHHble, HEOOXOJHMMBbIE MJsi pEUIeHHs 3a/ady, OICHHMBATH PEATUCTUYHOCTHh IOITYYEHHOU
buznyecKoil BETUYNHBL;

- pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh NMPU MOMOIIM (U3UIECKUX METOJIOB; B
OMMCAHUU HUCCIICIOBAHMS BBIACIATH MPOBEPSEMOE MPEIINOoNIoKeHue (TUIOTe3y), pa3iudarh U
MHTEPIIPETUPOBATH MOTYYEHHBIN pe3yNbTaT, HAXOAUTh OIIMOKU B XOJE ONbITA, JI€N1aTh BBIBOJIbI
10 €r0 pe3yJibTaTaM;

- TMPOBOAMTH OMBITHI MO HAOMIONEHHUIO (U3NYECKUX SBICHUNA WIH (U3MUYECKUX CBOHCTB TEI:
dbopMynupoBaTh MIpOBEpsieMble MPEINONOKEHUs, COOMpPATh YCTAHOBKY W3 MPEATIOKEHHOTO
000pyI0BaHUS, 3aIMCHIBATH X0/ ONBITa U (POPMYIUPOBATH BHIBOJIBI,

- BBIIOJHATH MPSMbIE W3MEPEHUS PACCTOSHHUSA, BPEMEHH, MacChl Tena, o0b&Ma, CUIIBI H
TEMIIEpaTyphl ¢ UCIIOJIb30BaHUEM AaHAJIOTOBBIX U HU(POBBIX MPUOOPOB; 3aUCHIBATH MMOKA3aAHHUS
puOOPOB ¢ YUETOM 3aJaHHON aOCONMIOTHON MOTPELUTHOCTH U3MEPEHHI;

- TPOBOJHUTH HCCIECJOBAHNWE 3aBHCHUMOCTH OJHOW (U3UYECKON BEIWYMHBI OT JIPYroil ¢
MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTH YT PAaBHOMEPHO JBUXKYIIETOCS Teja OT
BPEMEHM [BMKEHHS TeJa; CHJIbI TPEHHS CKOJBXKEHHs OT Beca Tejla, KauecTBa 0O0pabOTKU
MIOBEPXHOCTEN TEl ¥ HE3aBUCHMOCTH CHJIBI TPEHUS OT IUIOUIAJNA CONPUKOCHOBEHUS TEN; CHIIbI
YIOPYTOCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOLIEH CUJIBI OT 00bEMa MOTPyXKEHHOW YacTu
TeJa M OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Teja, OT TNIyOUHBI, Ha
KOTOPYIO TIOTPY>KEHO TEJO; YCIOBUM TIJIaBaHUS TEJl, YCIOBHI paBHOBECHS pblyara U OJIOKOB);
y4acTBOBaTh B IUIAHUPOBAHUM Y4eOHOTO HCCIEAOBaHMs, COOMpPATh YCTAaHOBKY M BBINOJHATH
U3MEpEeHUs, CcleAysd MpeaJoKeHHOMY IUIaHy, (UKCHpPOBAaTh pe3yibTaTbl MOJYy4YEHHOMN
3aBUCHUMOCTH (DM3MUYECKUX BEIMYMH B BHJE MPEIJIOKEHHBIX TaOmUI] ¥ TpaduKoB, AeNaTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

- TMPOBOJIUTh KOCBEHHbIE MU3MEPEHUs (PU3MUECKUX BEIMUYUH (TJIOTHOCTh BEIIECTBA JKUAKOCTH U
TBEPAOrO TeENa; cuila TPEHUS CKOJIbKEHHS; JaBJIEHWE BO3AyXa; BBITAJIKUBAIOLIAS CHIIA,
JIeMcTBYIOMIAs Ha MOTPYKEHHOE B )KUJKOCTh TEJI0; KOI()(UIIUEHT MOJIE3HOT0 JeHCTBUS MPOCTHIX
MEXaHHU3MOB), CJEIys MPEATOKEHHON HMHCTPYKIMM; NPH BBINOJIHEHWH H3MEpPEeHH coOupaTh
AKCIIEPUMEHTANIbHYIO YCTAHOBKY M BBIUUCIIATH 3HAYEHUE NCKOMOI BEIMYHHBIL;

- yKa3bIBaTh NMPUHIUIBI ACUCTBUS MPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, pbluar, MOJABMKHBIA M HEMOABUKHBIN OJIOK,
HAKJIOHHAs TJI0CKOCTh;

- XapaKTepHU30BaTh MPUHIIMIIBI JEHCTBHS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWCTB C
Ornmopod Ha HX oOnucaHuss (B TOM 4YHCIE: TMOIUIMIIHUKH, YCTPOMCTBO BOJOMNPOBOJA,
THJIPABIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOH HAcoC, apeoMeTp), HCIONb3ys
3HaHHWA O CBOWCTBAaX (U3MYECKUX SBJIEHUH M HeoOXoauMble (U3MYECKHe 3aKOHBl U
3aKOHOMEPHOCTH;

- IPUBOAUTH MPUMEPHI / HAXOAUTH MH(OPMALIUIO O MPUMEPAX MPAKTHUYECKOTO HUCIIOJIb30BAHUS
¢u3nuecKux 3HAHUU B MOBCETHEBHOM XHU3HH JJs oOecrieyeHus 0€30IacHOCTH MPH O0palleHuu
¢ mpubopamMH U TEXHUYECKUMH YCTPOICTBaMH, COXpPAHEHMs 310pOBbS U COOIIOACHUS HOPM
HKOJIOTMUECKOTO MIOBEJICHUS B OKPY’KaIOILEH CpelE;



- coOI0IaTh MPaBUJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PyI0OBaHHEM;
- OCYILECTBIIATH OTOOP UCTOUYHMKOB MH(pOpMaIMK B ceTU VIHTEpHET B COOTBETCTBUU C 3aJJaHHBIM
MIOWCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOUIMXCS 3HAaHUM M TyTEM CpPaBHEHUS PAa3IMYHBIX
UCTOYHUKOB BBIIEIATh MH(OpMaIUIo, KOTOpas sBISETCS MPOTUBOPEUMBON WM MOXET OBITh
HEJIOCTOBEPHOM;
- UCMOJIb30BaTh IPH BBIMNOJIHEHUH YYEOHBIX 3aJaHUN HAyyHO — IMOMYJSAPHYIO JINTEPaTypy
($u3MUecKoro coaepkKaHus, CIPABOYHbIE MaTepHalbl, pecypchl ceTu VIHTepHeT; BIaieTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3 OJHOM 3HAKOBOH
CHCTEMBI B IPYTYIO;
- cOo3[aBaTb COOCTBEHHBbIE KpAaTKHE IHCbMEHHBIE W YCTHbIE COOOIIEHUS Ha OCHOBE 2 — 3
HCTOYHHUKOB MH(POPMALUU (PU3UIECKOTO COAEPKAaHMs, B TOM YHUCIIE MYOJIUYHO JIeNaTh KpaTKue
coOOIeHNs O pe3ynbTaTax IPOEKTOB MM Y4YeOHBIX HCCIENOBaHWN; MPH 3TOM TI'PAMOTHO
UCTIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN ammapar Kypca (U3UKH, CONPOBOXIATh BBHICTYIUICHUE
MpE3EHTALUECH;
- TIPY BBITIOJTHEHNUHU y4eOHBIX TPOEKTOB U MCCIIEIOBAHUN paclpeeNaTh 00s3aHHOCTH B TPYIIIE B
COOTBETCTBUM C IIOCTABJICHHBIMU 3a/ladyaMH, CJEIUTh 3a BBIIOJHEHHEM IIJlaHa JIEHCTBHIA,
aJICKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAJ B JCATEIBHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHHKaTHUBHOE B3aUMOJAEHUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX .

Ilpeomemmnvie pesynvmamol uzyuenusn Kypca guzuku 8 knacca:

IIpenmeTHble pe3ynbTaThl AOJKHBI OTPAXKaTh CHOPMUPOBAHHOCTD y O0YUYAIOIIMXCS YMEHU:
- UCIIOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHHUE aTOMOB M MOJIEKYII,
arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMYECKHE M aMOpQHbIE Tejla, HACHIEHHBIH U
HEHACBILICHHbIN Map, BIAXXHOCTb BO3]yXa; TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIJIOBOU
JIBUTATEIb; SJIEMEHTApHBbIM 3JIEKTPUUYECKUM 3apsiyl, 3JEKTPUYECKOE I10Jie, MPOBOJHUKU U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE T10JIE;
- pa3in4ath SABJICHHUA (TEIJIOBOE paclIMpeHHe /cxkaTue, Terulonepeaada, TemioBoe paBHOBECHE,
CMauMBaHME, KANMJULIPHBIE SIBICHUSA, UCIAPEHHUE, KOHACHCALNA, IJIABJICHHUE, KPUCTAIUIN3ALUL
(oTBepneBaHUE), KHUIIEHUE, TeIulonepenaya (TEmIoNnpoOBOJHOCTb, KOHBEKIUS, H3Iy4EHUE);
NIEKTPU3ALUAs TeN, B3aUMOJCHCTBHE 3apsl0B, HCHCTBUS DJIEKTPUYECKOIO TOKa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MarHUTOB, JE€HCTBHE MAarHUTHOTO IOJII Ha MPOBOJHUK C TOKOM)
[0 ONMCAHMIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIMX JIaHHOE
duznyecKoe sIBICHUE;
- pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (U3NUECKUX SBJICHUHA B OKpPYXKAIOIIEM MHUpE, B TOM
ymclie pU3NYecKue BJICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSKEHHUE U KallUJUIAPHBIC SIBICHUS B
OpUpojie, KpUCTaIbl B IpUpoje, nznydenue CoiHIla, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
00pa30BaHUE POCHI, TyMaHa, UHEsl, CHEra; MEKTPHUUECKUE SIBIICHUS B aTMOc(]epe, IEKTPUIECTBO
KHUBBIX OPraHU3MOB; MarHUTHOE IoJjie 3eMiH, Jpeild MOIHOCOB, POJb MAarHUTHOTO MOJIS JUIS
KU3HU Ha 3emiie, MOJSIPHOE CUSHUE; TIPU ATOM EePEeBOAUTH MPAKTHUECKYIO 33Jady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA /MIPU3HAKH (DU3UYECKUX SIBICHUI;
- XapakTepu30BaTh CBOWCTBA Tel, (PU3NYECKUE SBICHHSI M IPOLECCHI, UCIOIb3Ys] OCHOBHBIE
MIOJIO)KEHUS MOJIEKYJISIPHO — KHHETMYECKOW TEOpUM CTPOEHHUS BEUIECTBA, IPUHIUI
CYNEpIO3UIMH Mosiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsaja, 3akoH Oma i
ydacTka Lenu, 3akoH J[xoyms — JleHna, 3akOH COXpaHEHMsI 3HEPIMM; INpU STOM J1aBaTh
CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIlIUCBHIBATH €0 MaTEMaTHUECKOE BBIPAKEHUE;
- OOBSACHATH (hPU3MYECKHe MPOIeCChl U CBOWCTBA TEJd, B TOM YHCJIE€ M B KOHTEKCTE CHUTYyalul
MPAKTUKO — OPHEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO — CJIEICTBEHHBIE CBS3H,
CTpOUTH OOBsICHEHHE M3 | — 2 JOrMYecKuxX LIaroB ¢ omnopoil Ha 1 — 2 WM3ydeHHBIX CBOICTBa
bu3nyecKuX SIBICHUN, PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;
- pacmo3HaBaTh NPOOJEMbI, KOTOPhIE MOXXKHO DELIMTh MPH TMOMOLIM (U3UYECKUX METOJIOB;
UCIIONIb3YSl OMNHMCAHME HCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE IMPEAINOIOKEHUE, OLEHUBATh
IIPaBWJIBHOCTb MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMSL, IENIATh BBIBOIBI;



- pemath pacy€THbIC 331a4M B 2 — 3 MeCTBUA, HCIIONB3Ys 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIINE
(Gu3nyeckrue BEIMUYUHBI: HA OCHOBE aHAIM3a YCJIOBMS 3a/ayM 3alMChIBaTh KPAaTKOE YCIOBUE,
BBIABIISITh HEJOCTATOK JAHHBIX U PpEHICHUS 3a/Jadyd, BBIOMpATh 3aKOHBI M (HOPMYIIHI,
HeoOXoauMble A1 €€ pelleHus,, NMPOBOAUTh PAacu€Thl U CPAaBHUBATh IOJIyY€HHOE 3HA4YEHUE
($u3nUeCcKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

- pacmno3HaBaTh IPOOJEMbI, KOTOPbIE MOKHO PEIIUTh IMpPHU MOMOUIM (PU3HMUECKUX METOJIOB;
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH IMPOBEPSIEMOE IPEAIOJIOKEHUE, OLEHUBATh
IIPABWJIBHOCTb IOPsIIKA IPOBEIEHUS UCCIICJOBAHMS, J€JIaTh BBIBOIBI,

- TPOBOJUTH OMBITHI MO0 HAOIIOACHUIO (U3MUECKUX SBICHUN WM (U3NYECKUX CBOMCTB Tel
(KanuJuIApHBIE SBJEHUS, 3aBUCUMOCTh [aBJIEHUS BO3[yXa OT €ro o0bEéMa, TemIeparyphl;
CKOpPOCTH TIpOIlecca OCTBHIBAaHUS / HarpeBaHsl NpU M3IyYeHHHM OT LBETa HU3JIydaromen /
NOTJIONIAIOIIEH IOBEPXHOCTH; CKOPOCTb HCIApEHUs BOABI OT TEMIIEPATyphbl JKUIAKOCTH U
wioniaan €€ IMOBEPXHOCTH; 3JIEKTPU3ALMs Tl U B3aUMOJICHCTBUE DIIEKTPUUYECKUX 3apsJIOB;
B3aMMOJCHCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yalM3allds] MAarHUTHBIX IIOJIEH IIOCTOSTHHBIX
MarHuToB; JEHUCTBUS MarHUTHOTO IOJI Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHura,
CBOWCTBA  3JIEKTPOJBUIATENIl  IOCTOSHHOINO  TOKa):  (OPMYIMPOBAaTH  IPOBEpsieMble
IPEIIOJIOKEHNS, COOMpPaTh YCTAaHOBKY U3 IPEIOKEHHOIO0 OOOpYIOBaHUS; OIHUCHIBATh XOJ
OIbITa U POPMYJIUPOBATH BHIBOJIBI;

- BBINOJHATH MpPsIMbIE MU3MEPEHUS TEMIIEpaTypbl, OTHOCUTEIbHOW BIA)KHOCTU BO3AYyXa, CHJIBI
TOKa, HANpPSKEHHUs C HCIOJIb30BAHWEM aHAJOrOBBIX HPUOOPOB M JATUMKOB (PU3MUECKUX
BEJIMYMH; CPABHUBATh PE3YJIbTAaThl H3MEPEHUN C YUETOM 3aJaHHON aOCOJIFOTHON MOrPELIHOCTH;

- TPOBOJUTH MCCIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYMHBI OT JpYyroil ¢
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUM (3aBHUCHUMOCTb CONPOTHUBJIEHMSI IMPOBOJAHHKA OT €ro
JUIMHBI, TUIOIIAJU IONEPEUYHOr0 CEUYEHUsS U yIEIbHOIO COIPOTUBIIEHMS BELIECTBA MPOBOJIHUKA;
CWJIBI TOKa, MJAYILIEro 4epe3 IPOBOJAHMUK, OT HANpPSDKEHUsS Ha IPOBOJHHUKE; HCCIEIOBaHHE
[IOCJIEI0BATEIBHOTO M MApaUIeIbHOTO  COEAMHEHUIl  IPOBOJHHUKOB):  IJIAHUPOBATh
HCCJIEIOBaHKE, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHHUS, CIEAYs MPEI0KEHHOMY IUIaHYy,
(buKCUpOBaTh pPE3yNbTaThl IMOJYYECHHOH 3aBHCUMOCTH B BHUJAE TaOJIUIl U TpaduKoB, JesaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM HCCIIEIOBAHMUS;

- IPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BETUYMH (yJesIbHas TEIIOEMKOCTh BEIIeCTBa,
CONpPOTUBIIEHUE MPOBOJHMKA, padoTa M MOIIHOCTb JJIEKTPUYECKOIO TOKA): IUIAHUPOBATh
U3MEpeHusi, COOMPaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIeAys MPEIJIOKEHHOW MHCTPYKIUH, U
BBIUNCIISTH 3HAUEHNE BEITMUUHBI,

- co001aTh NMpaBmJia TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000pYI0BaHHEM;

- XapakTepu30BaTh NMPUHIUMBI JEHCTBUS M3YYEHHBIX NMPHUOOPOB U TEXHUYECKHX YCTPOMCTB C
ONOpOM Ha MX ONMCAHMA (B TOM YHUCIIE: CHCTEMa OTOIUIEHHS JOMOB, TMTPOMETp, IapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUMK DJIEKTPUUECKON SHEPruH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpBl, HarpeBaTelbHBIE 3JIEKTPONPHOOPH! (MPUMEpPHI), IIEKTPUUYECKUE MPETOXPaHUTEINN;
AIIEKTPOMArHuT, AJIEKTPOJBUTATENb IOCTOSHHOTO TOKa), HCIIOJIb3YysS 3HaHHMS O CBOMCTBax
¢u3nuecKkux sSBICHUNA U HEOOXO0MMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

- pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA U M3MEPUTEIbHBIE MPUOOPHI MO CXeMaM U
CXEMaTHYHBIM pPHCYHKaM (KHJIKOCTHBI TEpMOMETp, TEepMOC, IICUXPOMETp, TUTPOMETP,
JBUTATENh BHYTPEHHETO CTOPaHHUs, IEKTPOCKOI, PEOCTaT); COCTABIATh CXEMbI AJIEKTPUUYECKUX
Leneil ¢ MOoCIeI0BaTEIbHBIM U NapaJuIeIbHbIM COSJUHEHUEM JIEMEHTOB, pa3jinyas yCIOBHBIE
0003HaYeHUsI 3JIEMEHTOB AJIEKTPUUYECKUX LEMei;

- MIPUBOJUTH NMPUMEPHI / HAXOJUTh MH(GOPMAIMIO O MPUMEpax MPAKTUYECKOTO UCIOIb30BAHUS
buznyecKuX 3HaHUM B MOBCEAHEBHOMN KHU3HU AJIs1 o0ecrieueHus: 6€30MacHOCTH MPU 0OpalleHUH C
npubopaMu U TEXHUYECKUMM YCTPOMCTBAMHM, COXPAHEHMS 3/I0POBbS U COOJIIOJCHHUS HOPM
HKOJIOTMUYECKOTO MOBEJICHUS B OKpY’KaIoIlel cpee;

- OCYLIECTBJIATh MOUCK MH(pOpMAIMU (PU3HUUECKOTO COAepKaHUs B ceTu VIHTepHeT, Ha OCHOBE
UMEIONIUXCA 3HAHMW W NYTEM CpPaBHEHHUS JOINOJHUTENBbHBIX HCTOYHUKOB  BBIIECIATH
UH(POPMALINIO, KOTOPAsi ABJISAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HETOCTOBEPHOM;



- WUCMOJb30BaTh INpPH BBHIMOJIHEHUH YUYEOHBIX 33/JaHUN HAayyHO — MOMYJSIPHYIO JUTEpaTypy
¢u3MUecKoro Ccopep’kaHMs, CIPABOYHBIE MaTEepHAlbl, pecypchl ceTh VIHTepHeT; BianeTsh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHHMs WHGOpPMAIMK M3 OJHON 3HAKOBOM
CHCTEMBI B APYTYIO;
- CO371aBaTh COOCTBEHHBIC MMCHbMEHHBIE H KPATKHUE YCTHBIE COOOIIeHus, 000011as nHpopMauo
U3 HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO COAEPKaHMS, B TOM YHCJE ITyOJINYHO MPEICTaBIIATH
pe3ybTaThl TMPOEKTHOM WM HCCIENOBATEIbCKONW JESATEIBHOCTH; NPH ATOM TI'PAaMOTHO
UCIIONIb30BATh U3YyYCHHBINH MOHATHHHBIN ammapaT Kypca (pU3MKH, CONPOBOXKIATH BHICTYIUICHHUE
MPE3EHTALNEM;
- P BBINIOJHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAaHUN (PU3NYECKUX MPOIIECCOB pacIpeesTh
00513aHHOCTH B TPYIIIE B COOTBETCTBHUHU C MMOCTABJICHHBIMU 3a/1a4aMH, CIICAUTD 3a BHIIIOJTHEHUEM
IUIaHa JEeWCTBHH W KOPPEKTHUPOBATH €ro, aJeKBAaTHO OICHMWBAaTh COOCTBEHHBIN BKJIaa B
NeSITeIbHOCTh  TPYNIbBI;  BBICTPaWBaTh KOMMYHHKAaTHBHOE  B3aUMOJCHCTBUE, MPOSBIIAA
TOTOBHOCTbH pa3penaTtb KOH(IUKTHI.

Ilpeomemmnvie pezynvmamol usyuenusn Kypca uszuxku 9 knacca:

IIpenmeTHble pe3ynbTaThl AOJKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHU:
- HWCIIOJIB30BaTh IIOHATHSA: CHCTeMa OTCYE€Ta, MaTepuaJbHas TOYKa, TPAEKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOI'o JIBWXKEHHUs, Nedopmauus (ymnpyras, IUIaCTHUECKas), TPEHHE,
LEHTPOCTPEMUTENIBHOE YCKOPEHUE, HEBECOMOCTh M IEPErpy3KH; LEHTP TSHKECTH; aOCOJIIOTHO
TBEPJI0€ TEJNO, LIEHTP TSHKECTU TBEPOTO Tejla, paBHOBECHE; MEXaHUYECKUE KOoJleOaHUs U BOJIHBI,
3BYK, HH(QPA3BYK M YJIbTPA3BYK; IEKTPOMArHUTHBIC BOJIHBI, IIKAJIA JIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh U JTAJIbHO30PKOCTh, CIIEKTPBI UCITYCKAHUS U MOIJIOIIEHUs; anbda -, 6era - u
ramMmma — M3J1y4€HUs1, U30TOIbI, I€pHasl YHEPIEeTHKa;
- pa3nuuarh sBIEHHS (PaBHOMEPHOE W HEpPaBHOMEPHOE NPSMOJMHEHHOE JBUXKEHUE,
PaBHOYCKOPEHHOE TPSMOJMHEHHOE JBM)KCHHE, CBOOOJHOE TaJeHHE TEeJl, pPaBHOMEPHOE
JIBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE Tell, PEaKTUBHOE [BH)KEHUE, KoJiebaTelbHOe
JBIDKEHUE (3aTyXalollMe M BBIHYXKACHHbIE KOJ€OaHUs), PE30HAHC, BOJHOBOE JBHMKEHHE,
OTpaXEHHE 3BYyKa, DJICKTPOMAarHuWTHAas HHAYKLOHS, IPSAMOJIMHEHHOE paclIpOCTPAaHEHHUE,
OTpa’keHHE U TPEIOMIIEHHE CBETa, MTOJHOE BHYTPEHHEE OTpa)KeHUE CBETa, pa3joxkeHue 0eraoro
CBETa B CHEKTP M CIOXKEHHE CIEKTPaJIbHBIX IIBETOB, €CTECTBEHHAs pPaJUOaKTHBHOCTD,
BO3HMKHOBEHUE JIMHEHYATOT0 CIIEKTPa U3yYEHNUs1) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHHUE;
- pacro3HaBaTh NPOSIBIEHUE M3YYEHHBIX (PU3MUYECKUX SBICHUH B OKpY)KaloleM Mupe (B TOM
ymciie (pU3NYECKHe SIBICHUS B NMPUPOJE: MPUIMBBI U OTIUBBI, JBUKeHUE TuiaHeT CoHeyHoU
CUCTEMBI, DPEAKTUBHOE [BH)KCHHE O>KUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMHU,
3eMJIETPSACEHHUE, CEMCMUYECKHE BOJIHBI, IIYHaMH, 3XO, LBETa TEJI, ONTHYECKHE SIBIICHHUS B
npupojie, OuoIoTHYecKOoe JeWCTBUE BHJIUMOIO, YIbTPa(HUOIETOBOIO M PEHTI€HOBCKOIO
U3ITy4eHUH; €CTeCTBEHHBIM paJMOaKTUBHBIM (OH, KOCMUYECKHE JIy4d, paJHOaKTHBHOE
U3JIy4CHUE IPUPOJHBIX MHUHEPAJIOB; NCUCTBUE PAAUOAKTUBHBIX W3JIyYCHHM HaA OPraHu3M
YyeJioBeKa), IPH 3TOM MEePEBOAUTH MPAKTHUECKYIO 337auy B y4e€OHYIO, BBIJIEIATH CYILIECTBEHHBIE
CBOWCTBA / MPU3HAKHU (PU3MUECKUX SBICHUMH;
- ONUCHIBATh H3YYCHHBIE CBOMCTBA Tel W (PU3MYECKHE SIBJICHHS, HUCHOIb3YS (pu3mveckue
BEJIMYMHBI (CPEAHSISI U MTHOBEHHAsl CKOPOCTh TeJla TP HEPABHOMEPHOM JBU)XEHHUH, YCKOPEHUE,
IepeMENIeHUe, IMyTh, YIJIOBas CKOPOCTb, CHWJIA TPEHUS, CUiIa YIPYTrOCTH, CHJIA TSKECTH,
YCKOpEeHHEe CBOOOJHOrO MajeHUs, BEC Tella, MMITYJIbC Tela, UMITYJIbC CHJIBI, MEXaHHWYecKas
paboTa M MOIIHOCTb, MOTEHIMAJIbHAS SHEPTUs Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3eMIIH,
MOTCHIMAIbHAS JHEPIUs CXKATOW IMPYKUHBI, KMHETHYECKass JHEPIHs, IOJIHAasg MEXaHUYecKas
SHEprusi, MepUoja M 4YacToTa KojieOaHWi, JUIMHA BOJHBI, IPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTb CBE€Ta, IIOKAa3aTejlb IPEIOMIIEHUS CpEAbl); NMPH ONMCAHWU IPABUIBHO TPAKTOBATh
¢bu3nyecKuit CMBICT UCHOJIb3YEMbIX BEJIUYUH, 0003HAUEHUS U €IUHUIIBI (PU3HUECKUX BEIHYUH,
HaXOJUTh (OPMYIIBI, CBSI3BIBAIONINE JTaHHYIO (PU3MUECKYIO BETUUMHY C IPYTMMHU BEIMYHMHAMH,
CTPOUTB I'paUKN U3YYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUUYHH;



- XapakTepu3oBaTh CBOWCTBa TeJ, (PU3MYECKHE SIBJICHHUS U TPOLECCHI, HCHOIb3yd 3aKOH
COXPaHEHMsI SHEPIUH, 3aKOH BCEMHPHOTO TATOTEHHUs, MPUHLMII CYNEPHO3ULMU CHJI, NPUHLIUI
OoTHOcUTENbHOCTH [anunes, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMIIYJIbCA, 3AKOHBI
OTpPa)KEHMsI U IPEIOMIICHUS] CBETA, 3aKOHBl COXPAaHEHMs 3apsiI0BOTO U MAaCCOBOIO YHUCEN MpHU
SJCPHBIX PEaKIUsaX; MPU ATOM JIaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allUCBHIBATh €TO
MaTeMaTHYECKOE BbIPAKEHUE;

- OOBSCHATH (hPU3MYECKHE MPOIECCHl U CBOWCTBA TEJ, B TOM YHCJIE€ U B KOHTEKCTE CHUTYyalluil
IPAaKTUKO — OPUEHTHPOBAHHOI'O XapaKTepa: BBISABIATh NPUUYMHHO — CIEJCTBEHHBIE CBSA3H,
CTPOUTH OOBSICHEHHE W3 2 — 3 JIOTMYECKHX IIaroB ¢ OMOpoi Ha 2 — 3 M3YyYEHHBIX CBOICTBa
(bu3nUecKux sIBICHUH, GPU3NIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

- pematb pacu€THbIC 3aJa4yd (OMUPAIONIMECS Ha CUCTEMY U3 2 — 3 ypaBHEHHUM), UCIIOIb3YS
3aKOHBI ¥ (POPMYJIBL, CBS3bIBAIOIME (PU3MUECKUE BETMUMHBL: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1aun
3aMMChIBATh KPATKOE YCJIOBUE, BBIABIATH HEAOCTAIONINE WM M30BITOUHBIC JaHHBIC, BEIOMPATH
3aKOHBl M (OpPMyJibl, HEOOXOAMMBIE JJsl pEIIEHUs, IMPOBOAUTh pacuéTbl M OLICHUBATh
PEATUCTUYHOCTD MOJIYYEHHOTO 3HaUCHHSI (PU3MYECKON BETMIHHBI,

- pacmo3HaBaTh HPOOJEMbI, KOTOPbIE MOXXHO PELIMTh IMPH MOMOLIM (U3UYECKUX METOJIOB;
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH MPOBEPSIEMOE IPEAIOJIOKEHUE, OLEHUBATh
IPaBUWIBHOCTh IIOPSIKA TPOBEJIEHUs] HCCIEAO0BaHMs, JeiaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3yJIbTaThl HaOJII0IEHNUH U OIBITOB;

- IPOBOJUTH OMNBITHI [0 HAOIIOAECHUIO (U3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tel
(u3yueHnue BTOporo 3akoHa HblOTOHA, 3aKOHAa COXpaHEHHs] 3HEPIUM; 3aBUCUMOCTH Iepuoaa
KoJIeOaHUH NPYKUHHOI'O MAagTHUKA OT MACChl I'py3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTD OT
aMILTUTY/IBI MaJIbIX KOJeOaHUH; MPSIMOJIMHEIHOE PacpOCTPaHEHUE CBETA, Pa3sIoKeHUE OeI0ro
CBETa B CIIEKTP; U3y4EHHUE CBOMCTB M300pa)keHUs B IJIOCKOM 3€pKaje U CBOMCTB M300pakeHUs
npeaMeTa B coOMparoei JInH3e; HaOMroIeHNe CIUTOIIHBIX M IMHEWYaThIX CIIEKTPOB U3ITyYCHHs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 U30BITOYHOIO HabOpa 000PYAOBaHUS; OMMCHIBATH X0
OTbITa U €r0 Pe3yJbTaThl, GOPMYJINPOBATH BHIBOJIBI;

- IPOBOJIUTH MPU HEOOXOJUMOCTH CEpHUIO MPSAMBIX W3MEPEHUH, OmMpenesss cpeHee 3HaueHue
u3MepsieMoil BeJIMYUHBI ((POKyCHOE paccTosiHHE coOMparolleil JHMH3bI); 0OO0CHOBBIBaTH BHIOOP
crioco0a U3MepeHHst / U3MEPUTENBHOTO MpUOopa;

- MIPOBOAUTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEJIUYMH C HMCIIOJIB30BAHUEM IPSIMBIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUKEHHUU 0€3 HayaJbHOMN
CKOPOCTH; IIepro/ia KojaeOaHnii MaTeMaTHUYEeCKOr0 MasiTHUKA OT JJIMHBI HUTH; 3aBUCHMOCTH yIjia
OTpaKEHHs] OT YyIVIa NaJAeHUus): IJIAHUPOBAaTh MHCCIEIOBAHUE, CaMOCTOSATEIBHO COOMpPATh
YCTaHOBKY, (PMKCHUPOBATH PE3YJbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIUYMH B BUJIE
TaOJIMI U TpaUKOB, A€TIaTh BEIBOABI 110 pe3yJibTaTaM UCCIIEI0BaHMS;

- IPOBOJIUTH KOCBEHHbIE M3MEpEeHMs (PM3MUECKUX BEIMYMH (CPEIHss CKOPOCTh M YCKOPEHHE
TeJa PU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOpEHHE CBOOOIHOTO MaAeHUs, KECTKOCTh MPYKHUHBI,
KOA(P(UIIMEHT TPEeHMsI CKOJIbKEHHUs, MeXaHudeckass paboTa M MOUIHOCTh, YacTOTa M IEpPUOJ
KOJICOAHUH MaTeMaTHYeCKOro M MPYXKHHHOTO MAasTHUKOB, ONTHYECKass cujia coOuparoleit
JUH3bI, PAJUOAKTUBHBIA (DOH): IUIAHUPOBATh HW3MEPEHHS; COOMpATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBINOJIHATh U3MEPEHHUS, CIENYsI IPEAJIOKEHHON MHCTPYKIIMH; BBIUYUCIIATH 3HAUEHUE
BEJIMYMHBI M aHAJIW3UPOBATh MOJYYEHHBIE PE3yJAbTaThl C YYETOM 3aJaHHOM MOTIPEHIHOCTH
U3MEPEHU;

- pasznuYaTh OCHOBHbBIE IMPU3HAKM HM3YyYEHHBIX (U3MUECKUX MOJIENei: MaTepualibHas TOuKa,
abCoIIIOTHO TBEPJIOE TEJIO0, TOUEUHBIM UCTOYHHUK CBETA, JIy4, TOHKAs JMH3a, IUIaHEeTapHas MOJEIh
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO Spa;

- XapaKTepHU30BaTh MPUHIMIIBI JEHCTBHS HM3YYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOMCTB C
OMoOpol Ha WX OMUCAaHUS (B TOM YHKCJE: CHOUAOMETp, NAaTUMKU IOJIOKEHUS, PACCTOSHUS U
YCKOpEHHUs, paKeTa, 5XOJIOT, OYKH, IepUCKoll, (¢oToanmnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONB3ys 3HaHMS O CBOMCTBAX (DU3MYECKHUX
SBJICHUN U HEOOXOMMbIe (Pr3nYecKre 3aKOHOMEPHOCTH;



- coOI0IaTh MPaBUJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PyI0OBaHHEM;
- HCIIOJIb30BaTh CXEMbl M CXEMaTHMYECKHUE DPHUCYHKM H3YYCHHBIX TEXHMUYECKUX YCTPOMWCTB,
U3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTMYECKHX MPOIECCOB TMPH PpEHIeHUH Yy4eOHO —
IPAaKTUYECKUX 3a]a4; ONTHYECKUE CXEMBbI JJIs MIOCTPOEHUS U300pakeHUH B INIOCKOM 3epKaje U
cobuparole TMH3e;
- NPUBOJUTH NMPUMEPH! / HAXOAUTh MH(POPMALMIO O NMPUMEpaxX MPAKTUYECKOI'0 UCIOIb30BAHUS
¢u3nuecKkux 3HAHUU B MOBCETHEBHOM XKHU3HH A oOecrieyeHus 0€30IacHOCTH MPH 00paIeHuu
¢ npulOopamMu M TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHMs 3[0POBbS M COOJIOJEHUS HOPM
9KOJIOTMYECKOTO IIOBE/ICHHSI B OKPYKaIOIIEH Cpee;
- OCYILECTBJIATh MOUCK HHpopManuu (U3NYECKOro conaepkaHuss B cetu HTrepHer,
CaMOCTOSITENIbHO ~ (OPMYNIHMPYsS  TOMCKOBBIM  3allpoCc, HAXOMUTh IYTH  ONpPENeIeHUs
JIOCTOBEPHOCTH IOJYYEHHOM MH(pOPMALMK Ha OCHOBE MMEIOIIUXCS 3HAHUH M JONOJHUTEIbHBIX
UCTOYHUKOB,;
- HUCMOJIb30BaTh IPHU BBHINOJIHEHUU YYEOHBIX 3aJaHUN HAy4yHO — IMOMYJISPHYIO JINTEPaTypy
(GU3NUeCKOr0 COMepKaHMs, CIPABOYHBIE MaTepHajbl, pecypchl ceth VIHTEepHeT; BIaJeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMALMU U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;
- CO03/1aBaTh COOCTBEHHBbIE NUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpPMALUU M3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOTO CONEp)KaHHS, IMyOIMYHO MPEACTABIATh PEe3yJbTaThl
IPOEKTHONM WM MCCIIEJOBATEIbCKOM J1eATENbHOCTH; IPH 3TOM TI'PaMOTHO HCIHOJIb30BaTh
M3yYEHHBIN MOHATUIHBIN amnmapar u3y4aeMoro pasjena (pU3uKi U COMPOBOXKIATh BHICTYIIJICHHE
npe3eHTanuen ¢ yuéToM ocoOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.

BoinyckHuK 0cHO6HOI WIKOBI HAYUUMCA:

- co0uro1aTh npaBuiia 6€30MacCHOCTH M OXPaHbI TPyAA MpU padoTe ¢ y4eOHBIM U J1a00paTOPHBIM
000pyI0BaHKEM;

- IOHUMATh CMBICT OCHOBHBIX (PU3UYECKUX TEPMHUHOB: (PU3HUUECKOE TEJO0, (PU3NUYECKOe SBICHHUE,
¢du3nyeckas BEIMUMHA, €TUHHUIIBI U3MEPEHNUS;

- pacro3HaBaTh MpoOOJEMbI, KOTOPbIE MOXHO PEUINTh MPHU MOMOIIM (U3NYECKUX METOIOB;
aHaAJM3UPOBATh OT/EJbHbIE ITAlbl MPOBEIECHHS UCCIEJOBAHUN U HHTEPIIPETUPOBATH PE3yIbTaThl
HAOJIIOJICHUH U OIBLITOB;

- CTABUTh OMBITHI MO MCCIEIOBAHUIO (PU3MUECKUX SIBICHUM MM (U3NYECKUX CBOMCTB Ten 0e3
WCIIOJIB30BAaHUS TIPSIMBIX U3MEPEHUH; Mpu TOM (opMyIupoBaTh MpodiieMy/3anady ydeOHOTO
HKCIEPUMEHTA; COOMpPATh YCTAHOBKY M3 MPEIOAKEHHOT0 00OpYAOBaHMS; MPOBOJUTH ONBIT U
(bopMyIHUpOBaTh BHIBOJIBI.

Ilpumeuanue. Ilpu nmpoBei€HUU UCCIeAOBaHMS (U3NUECKUX SBJICHUN N3MEPUTEIbHbIE TIPUOOPHI
UCIOJIB3YIOTCSl JIMIIb KaK JaTYMKU H3MEpeHUs (U3MYECKMX BEIWYMH. 3alucH IOKa3aHUil
HpSMBIX U3MEPEHHH B 3TOM ciiyyae He TpeOyeTcs.

- IOHUMATh POJIb IKCIIEPUMEHTA B MOJYyYEeHUH HAYyYHOH MH(pOpMAIUK;

- IPOBOJIUTH MpPSIMbIE U3MEPEHUS (PU3NUECKUX BEJINYMH: BpeMs, PaCCTOSHUE, Macca Tela, 00beM,
CuJa, TemrepaTypa, aTMOC(EepHOe [aBJeHHE, BIaXKHOCTh BO3/yXa, HamlpsyKeHHE, cuia TOKa,
panuanvoHHbI (QOH (C MCIONB30BAaHMEM J03UMETpa); MPU ATOM BBIOMpPATh ONTUMAJIbHBIN
Croco0 U3MepeHus U UCII0NIb30BaTh MPOCTENIIINE METO bl OLIEHKH MOTPEIIHOCTENH H3MEPEHUIA.
Ilpumeuanue. JlroOGas yuyeOHas mporpamma JOJDKHA 00eCHeuMBaTh OBJIAJACHUE MPSIMBIMU
U3MEPEHUSIMH BCEX MEPEUNCICHHBIX (U3NIECKUX BEITHUUH.

- TIPOBOJUTH UCCIIEJIOBAaHHE 3aBUCHUMOCTEH (PM3NYECKUX BEJIHMYMH C HCIOJB30BAaHHEM IPSIMBIX
U3MEpPEHHIl: PU 3TOM KOHCTPYHpPOBaTh YCTAaHOBKY, (DMKCHpPOBATh PE3YyJbTaThl IMOJIYYEHHOM
3aBUCUMOCTH (PU3MYECKMX BEMUYMH B BUAE TaONMMIl M TpauKOB, JeNaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHus;

- NPOBOJUTH KOCBEHHBIC M3MEpeHHs (PU3MUYECKUX BEIWYHMH: IMPU BBHINOJHEHHUH H3MEPEHUH
coOuparh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIENysl NMPEAJIOKEHHON HHCTPYKIHMH, BBIYUCIATH
3HaYCHHUE BEJIMYMHBI U aHAJTM3UPOBATH MOJTYUYEHHBIE PE3YNIbTAThl C YYETOM 3a/laHHONW TOYHOCTHU
W3MEPEHHI;



- AQHAJIM3UPOBATh CHUTYallUM MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, Yy3HaBaTh B HHUX
NPOSIBIIEHUE M3YUYEHHBIX (U3MUECKUX SBICHUM WM 3aKOHOMEPHOCTEH U MPUMEHSTh
UMEIOIITUECS 3HAHUS ISl X OOBSICHEHHS;
- MIOHUMATh MPHUHIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBUS UX
0€30MacCHOr0 UCNOJIb30BaHMUS B IIOBCETHEBHOM KU3HU;
- HUCIOJIb30BaTh MPU BBHINOJIHEHUHM Y4YEOHBIX 3aJlad HAyYHO-TIOMYJSPHYIO JHUTEpaTypy o
(U3HYECKUX SIBIICHUSX, CIIPABOYHBIC MaTEpUabl, pecypchl IHTepHET.

Buinycknuk nonyyum 603M03CHOCHIb HAYUUMbBCA:

- OCO3HaBaTh IICHHOCTh HAYYHBIX HCCICIOBAaHUH, pOJib (PU3UKH B PACHIMPEHUM TPEIACTABICHUN
00 OKpY’KaroIeM MUPE U €€ BKJIaJI B YJIyUIlIeHHE KaueCTBa KU3HH;
- UCIOJB30BaTh MPUEMBI TIOCTPOCHHUS (UBNYECKUX MOJEJCH, Toucka U  (OPMYITHUPOBKH
JI0KAQ3aTeJIbCTB BBIABUHYTHIX THUIOTE3 M TEOPETUYECKUX BBIBOJIOB HA OCHOBE SMIUPUYECKHU
YCTAHOBJICHHBIX (DaKTOB;
- CpaBHHMBaTh TOYHOCTb W3MEPCHHsI (PU3MUECKHX BEIIMYWH IO BEIMYMHE WX OTHOCHUTEIHHOMN
MOTPEIIHOCTH IPU MPOBEAECHUHU MPAMBIX U3MEPEHHUI;
- CaMOCTOSITEIBHO MPOBOAUTH KOCBEHHBIC U3MEPCHHS M MCCIICIOBAaHUS (PU3NUYECKUX BEJIUYUH C
UCIIOJIb30BAHUEM PA3IMYHBIX CIIOCOOOB M3MEPEHUs (PU3UYECKUX BEIUYHH, BEIOMPATH CPEICTBA
U3MEpPEHUs] C Y4eTOM HEOOXOAMMON TOYHOCTH H3MEpeHHUil, 000CHOBBIBATH BBIOOp cIocoOa
W3MEPEHHUs], aJ€KBAaTHOIO IIOCTABJIEHHOM 3aJlade, MPOBOJUTh OLEHKY JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YJIbTATOB;
- BOCIIPUHUMATHh UHPOPMAIHIO PU3NICCKOTO COJIEPKAHUS B HAYYHO-TIOMYJISIPHOM JUTEpaType U
CpeICcTBaX MaccoBOM HH(pOpManuu, KPUTHYECKHU OIICHWBATH IMOJYUYEHHYIO HH(OpMAIIHIO,
AHATM3HUPYS €€ COJIeP)KAHNE U JaHHbBIE 00 HCTOYHUKE WH(DOPMAIIHH;
- co37aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHUS O (DU3MUECKUX SIBICHUSX Ha
OCHOBE HECKOJIbKMX HCTOYHHKOB HH(OpPMAIHMH, COMPOBOXKIATh BBICTYIUICHHWE MPE3CHTAINCH,
YUUTHIBasi 0COOCHHOCTH ayIUTOPUU CBEPCTHUKOB.

Mexanuueckue aenenusn. Boinycknuk nayyumca:
- pacro3HaBaTh MEXaHUUYECKHE SIBICHUS U OOBSCHATh HA OCHOBE UMEIOIINUXCS 3HAHUW OCHOBHBIE
CBOMCTBA WJIM YCJIOBHUS NPOTEKAHUs ITUX SBIICHUN: paBHOMEPHOE U HEPABHOMEPHOE JIBUKEHHUE,
pPaBHOMEpPHOE W  PAaBHOYCKOPEHHOE  MPSIMOJIMHEMHOE  JIBUKEHHE, OTHOCHTEIbHOCTH
MEXaHMYECKOTO JIBIXKEHUS, CBOOOHOE TaJIeHHe Tell, PABHOMEPHOE JBHKEHHE MO OKPYKHOCTH,
WHEpLHMS, B3aUMOJICHCTBHUE TEJl, PEAKTUBHOE JBIKCHUE, Mepeiada JaBJICHUS TBEPAbIMHA TEIaMH,
KUJKOCTAMH M TazaMu, aTMoc(epHoe [aBleHHUE, MIIaBaHWE TeJ, PaBHOBECHE TBEPABIX Tell,
MMEIOIINX 3aKPEeIUICHHYI0 OCh BpallleHHs, KoyieOaTeabHOEe JBUKEHUE, PE30HAHC, BOJIHOBOE
JIBUXKEHHE (3BYK);
- OMHCHIBATh W3y4YEHHBIC CBOMCTBA TEJI M MEXAHWYECKUE SBICHUS, MCIOJIB3YysS (PU3HMUECKUE
BEJIMUMHBI: TYyTh, IMEpPEMEIleHHEe, CKOPOCTh, YCKOpPEHHE, Tepuoja oOpaleHus, macca Tena,
MJIOTHOCTH BEIIECTBA, CUJa (CHIa TSHKECTH, CHJIa YIIPYTOCTH, CHJIA TPEHHUS ), TaBJIEHUEe, UMITYJIhC
Tena, KWHEeTUYeCKasl SHEPTusl, MOTeHIIMAIbHAS dHEPTus, MeXaHudeckas paboTa, MeXxaHHUYeCKas
mottHocTh, KIIJ] mpu coBepriennn pa®oThl C HMCIOJNB30BAHMEM IPOCTOTO MEXaHW3Ma, CHUjia
TPeHMsI, aMIUTUTyJa, TEpPUOA M YacToTa KoleOaHWid, JIMHAa BOJHBI U CKOPOCTH €€
pactpoCTpaHEHUs; TPU ONMHUCAHWH MPABUIBLHO TPAKTOBATH (DH3WUYECKUIA CMBICI HCIOJIB3YEMBIX
BEJIMYMH, UX 0003HAYCHUS U €TUHUIIBI U3MEPEHUs, HAXOAUTh (JOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO
(GUBUYECKYIO BEJTUYHHY C IPYTUMU BETUIMHAMU, BEIYUCIIATH 3HAYCHUE (PU3MUECKON BEIMUNHBI;
- aHAJIM3WPOBATh CBOMCTBA TEJ, MEXaHWYECKUE SBICHUS U MPOIECCHI, UCTIONb3Ys (pu3mveckue
3aKOHBI: 3aKOH COXPAHEHUS SHEPIruH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHLHUIN CYNEPIO3UIUN
cun (HaxoxzaeHue paBHoaencTByromen cuisbl), I, I u Il 3akonsr HeloTOHA, 3aK0H coxpaHeHUs
MMIyJbca, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena; mpu 3TOM pa3iaudyaTh CIOBECHYIO
(GbOopMyITHUPOBKY 3aKOHA U €T0 MaTeMaTHYECKOE BEIPAKEHHUE;
- pa3nuyYaTh OCHOBHBIC MPU3HAKU HM3YYCHHBIX (DU3NYECKUX MOJENICH: MaTepHallbHas TOYKa,
MHEpLHAIbHAsA CUCTEMA OTCYETA;



- pemiath 3aJadd, UCHONB3YyS (U3MUECKHE 3aKOHBI (3aKOH COXPAHEHHS] JHEPIHH, 3aKOH
BCEMUPHOTO TATroTeHUs, npuHuun cynepnosuiuu cwi, [, II m III 3akonsr HeroToHa, 3akoH
COXpaHCHHMS HWMITyJbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u  (QOPMYIIBL,
CBsI3BIBAIOIIME (PU3WYECKUE BEINUYHMHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Telsa, IIOTHOCTh
BEILIECTBA, CUJIA, JABJICHUE, UMITYJIbC TeJla, KUHETHYECKasi SHEPIus, NOTCHIHAIbHAS YHEPTus,
MexaHuuyeckas pabora, mexanudeckas mourHocts, KIIJI mpocroro mexaHusma, cujila TPEHUs
CKOJIBKEHUSI, KOOP(DUITUSHT TPEHUS, aMILUIUTY/1a, IEPUO M YaCcTOTa KOJIeOaHuM, ATMHA BOJHBI U
CKOPOCTh €€ pAacCIpOCTPaHEHHs): Ha OCHOBE aHajh3a YCIOBHUS 3aJaud 3alUChIBATh KpaTKOe
YCIIOBUE, BBIICHATh (PU3NYCCKUE BEITUYHMHBI, 3aKOHBI U (OPMYIbI, HEOOXOIUMBIC IS €e
pelleHus, MPOBOIUTH PacueThl U OLEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAYeHUS (pU3nuecKon
BEJIMYUHBI.

Boinycknuk nonyuum 03M0MCHOCHIb HAYUUMbCA:
- WCTOJB30BaTh 3HAHUS O MEXAHMUYECKUX SBJICHHUSX B MOBCECTHEBHOW JKU3HH JJIsi 00CCIICUCHHUS
0e30MacHOCTH IpU OOpAaIEHUH ¢ MPUOOPaAMH U TEXHHUYECKUMH YCTPOHCTBAMHU, Ul COXPAHEHUS
37I0POBBSL U COOJIIOJICHUST HOPM DKOJIOTHYECKOTO TOBEICHHS B OKPYXAIOIIEH Cpe/ie; MPUBOIUTH
IpUMEphl MPAKTUYECKOTO HCIOIB30BaHUS (U3UYECKUX 3HAHUN O MEXaHHMYECKHX SBICHUSX U
(GU3MYECKUX 3aKOHAX; IMPUMEPHI HCIIOIB30BAHUS BO30OHOBISEMBIX HCTOYHUKOB DJHEPIHUU;
9KOJIOTHYECKUX MOCIEeICTBUN UCCIIEIOBAHUSI KOCMUYECKOTO MPOCTPAHCTB;
- pa3iMyaTh TPAHUIBI MPUMEHUMOCTH (U3WYECKUX 3aKOHOB, MMOHMMATH BCEOOIIMI XapakTep
dbyHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXpaHEHHs] MEXaHUYECKOW IHEpPrHH, 3aKOH COXPaHCHHUS
HUMITYJIbCA, 3aKOH BCEMUPHOTO TSATOTEHUS) U OTPAHMYECHHOCTh MCIOJIB30BAHMS YACTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u 1ip.);
- HAXOJWTh aJIEKBATHYIO MPEUIOKEHHON 3a7aue (PU3MUECKYI0 MOJIENb, Pa3peliaTh mpooIeMy Kak
HA OCHOBE MMEIOIUXCS 3HAHUI MO MEXaHHKE C UCIOJIb30BAaHUEM MaTeMaTHYECKOIo armapara,
TaK ¥ MPY MTOMOIIA METO/I0OB OILIEHKH.

Tennogvie agnenun. Beinycknuk nayuumcs:
- pacmo3HaBaTh TEIUIOBBIC SIBJICHUS M OOBSICHATH Ha 0a3e MMEIOIIMXCS 3HAHUN OCHOBHBIE
CBOICTBa WJIM YCJIOBUS MPOTEKAHUS ITHX sBIeHUU: nuddysus, usmMeHeHHe oObema Ten MpH
HarpeBaHuu (OXJIAXKACHUH), OOIbIIasl CKUMAEMOCTh Ta30B, Majlasg COKMMAEMOCTh KHUIAKOCTEH U
TBEpPBIX TEJN; TEIUIOBOE PAaBHOBECHE, UCIIAPEHUE, KOHJASHCAUs, IUIaBICHUE, KPUCTAJIN3ALINS,
KHUIIEHUE, BJIAXHOCTh BO3/yXa, pa3jU4HbIC CIIOCOOBI Teruionepenayu (TErIoNnpOBOIHOCTb,
KOHBEKLMS, W3JIyUCHHUE), arperarHble COCTOSHMS BEIIECTBAa, IOMVIOUIEHUE DSHEPruu Mpu
WCTIapEHUN JKUJIKOCTA M BBIJICICHUE €€ NMPU KOHJICHCAIMHU Tapa, 3aBUCUMOCTh TEMIIEpaTyphl
KHUIIEHUS OT JABJICHUS;
- OTMCHIBATh M3yUYEHHBIE CBOMCTBA TEJI U TEIJIOBBIC SBJICHUS, UCTIONB3YS (DU3NUECKUE BEIUUUHBI:
KOJIMYECTBO TEIIOThI, BHYTPEHHSSI SHEPrUsi, TEMIIEpaTypa, yAeJlbHasl TEIIOEMKOCTh BEIIECTBa,
ylaenabHas TeIIoTa IUIABJIEHMs, yJelbHas TeIuloTa MapooOpa3oBaHus, ylAeIbHas TeIIoTa
CrOpaHUs TOIINBA, KOA(M(GUIMEHT MOJIE3HOTO JEHCTBUS TEMJIOBOTO JBHUTATelNs; IPU ONMHUCAHUU
MPaBUJIBLHO TPAKTOBATh (DU3UYECKUNM CMBICI HCIOJIB3yeMbIX BEJIMYMH, WX OOO3HAUCHUS U
eMHUIIBI U3MEPEHHsI, HAaXOIUTh (OPMYIbI, CBSA3BIBAIOIINE AAHHYIO (DU3HUECKYIO BEIHUYHUHY C
JIPYTUMU BETMYMHAMU, BEIYUCIIATH 3HAYCHUE (PU3MUECKON BEIIMUNHBI;
- pa3ianyaTh OCHOBHBIE MIPU3HAKU W3YUYCHHBIX (DU3MUECKUX MOJIETIeH CTPOCHUS Ta30B, KUAKOCTEH
Y TBEPIBIX TET,
- TPUBOIUTH TPUMEPHI MPAKTUYECKOTO HCIOIB30BAHUS (DU3MUECKUX 3HAHUA O TEeIJIOBBIX
SIBJICHUSIX
- pemIath 3a/1a4M, UCTONb3ys 3aKOH COXPaHEHUsS YHEPTHH B TEILIOBBIX Mpolleccax U (HOPMYIIbI,
CBs3bIBAtONIME (DM3UYECKHE BEIMYMHBI (KOJMYECTBO TEIUIOTHI, TeMIlepaTypa, yaeiabHas
TEIIOEMKOCTh BEIIEeCTBA, yleIbHas TEIUIOTa IJIABJICHUS, YAETbHAs TEIUIOTa MapooOpa3oBaHus,
yAeNbHasl TEIUIOTa CropaHus TOIUTMBA, KOX(POUIIMEHT TOJE3HOTO JEHCTBHS TETUIOBOTO
JBUTATENIs1): HA OCHOBE aHajM3a YCIIOBUS 3a/laddl 3allMChIBaTh KPATKOE YCJOBHE, BBIICIATH
buznyeckue BENUYUHBI, 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIE AJIi €€ pPELIeHUs, MPOBOIUTH
pacueThl U OIIEHUBATh PEATbHOCTh MOJYYCHHOTO 3HAYCHHS (PU3NIECKON BEITMYUHBI;



- aHAJIU3UPOBATh CBOMCTBA TEJ, TEIJIOBBIE SIBJICHUS M TPOLECCH, HUCIHOJIb3Ys OCHOBHBIE
MOJIOKEHUSI AaTOMHO-MOJIEKYJIIDHOTO YY€HUsT O CTPOCHHMM BEIIECTBA W 3aKOH COXPaHEHUs
SHEPIHUH.

Buvinycknuk nosiyuum 603mM0MCHOCHb HAYUUMbCA:
- WCTOJb30BaTh 3HAHHUS O TEIJIOBBIX SIBIICHUSX B IMOBCEIHEBHON JXU3HU IS OOCCIICUCHHS
0e30MacHOCTH IpU OOpaIEHUH ¢ MPUOOPAMH U TEXHUYECKUMH YCTPOHUCTBAMHU, JUIS COXPAHEHUS
3JI0pOBBSI U COOJIIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPY)KAIOLIEH cpesie; MPUBOIUTD
IPUMEPBI HIKOJIOTMUYECKUX MOCIEICTBUI pabOThl ABUTATEICH BHYTPEHHEIO CTOPaHUs, TEIIOBBIX
Y TUJIPODJIEKTPOCTAHIIUN;
- pa3iuyaTh TPaHUIBl TPUMEHUMOCTH (U3MYECKHUX 3aKOHOB, IMOHUMATh BCEOOMIMM XapakTep
dyHIaMEHTAIBHBIX (PU3MYECKUX 3aKOHOB (3aKOH COXPaHEHUS YHEPTHH B TETUIOBBIX IPOIECCAX )
Y OTPAaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;
- HAXOJUTh aJIEKBATHYIO MPEUIOKEHHON 3a1aue (PU3HUECKYI0 MOJIENb, Pa3pemaTh MpooIeMy Kak
Ha OCHOBE MMEIOIIMXCS 3HAHUU O TEIUIOBBIX SBJICHHUSX C HCIOJIb30BAHMEM MaTEMaTH4YECKOTO
afmapara, TaK ¥ IpH MOMOIIHM METOJIOB OLICHKH.

Inekmpuueckue u MacHuUmMHble A6j1eHUA. Boinycknuk nayuumces:
- pacro3HaBaTh SJEKTPOMArHUTHBIC SIBJICHUS W OOBICHATH HAa OCHOBE HMMEIOLIUXCS 3HAHUU
OCHOBHBIE CBOWCTBA WJIM YCIOBUS NPOTEKAaHUs JTUX SABJICHHUM: dJEKTpu3alus Tell,
B3aUMOJICCTBUE 3apsJIOB, DJEKTPUUYECKHM TOK MU €ro JeWCTBHs (TEIJIOBOE, XWMUYECKOE,
MarHuTHOE), B3aMMOJICIICTBHE MAarHUTOB, AJIEKTPOMArHUTHAS MHAYKIUS, AeWCTBUE MAarHUTHOTO
MoJisl Ha TPOBOJHUK C TOKOM UM Ha JBIXKYIIYIOCS 3apsOKEHHYIO YacTHIly, JACHCTBHUE
3JIEKTPUYECKOTO TOJI Ha 3apsKEHHYIO YacTHUIy, 3JE€KTPOMAarHUTHBIE BOJIHBI, IPSIMOJIMHEHHOE
pacIpoCTpaHEHHUE CBETA, OTPAKEHHUE U NIPEJIOMIICHHE CBETA, JUCIIEPCUS CBETA;
- COCTaBJATh CXEMbl DJIEKTPUUECKMX LENeld C MOCIEAOBAaTeIbHBIM M  IapauleIbHbIM
COEIMHEHUEM BJIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAYEHUSI SJIEMEHTOB AIEKTPUUYECKUX LieTei
(MCTOYHUK TOKa, KJIK0Y, PE3UCTOP, PEOCTAT, TaMIIOUKa, aMIIEPMETP, BOIBTMET));
- HCMOJb30BaTh ONTUYECKUE CXEMBbl JUIsl MOCTPOEHHUS HM300pak€HUM B IUIOCKOM 3€pKaje U
coOuparoIe JHH3E;
- OIHUCHIBATh W3YYEHHBIE CBOMCTBA TENl U AJIEKTPOMATHUTHBIE SIBJICHUS, UCTIONIB3Ys (PU3HUECKUE
BEJIMYMHBI: AJEKTPUUECKUN 3apsj, CUjia TOKa, SJEKTPUUYECKOE HAMNPSIKEHUE, SJIEKTPUUECKOE
COIPOTHUBIIEHUE, YJEIbHOE CONPOTUBIIEHUE BEUIECTBA, paboTa AJIEKTPUUYECKOTO OIS, MOIHOCTh
TOKa, (JOKYCHOE PAcCTOSHHWE M ONTHUYECcKas CHUiia JIMH3bI, CKOPOCTh AIEKTPOMArHUTHBIX BOIH,
JUTMHA BOJIHBI W 4YAacCTOTAa CBETAa; IPH OMHMCAHUM BEPHO TPAKTOBATh (PU3MUECKUN CMBICI
UCIIONIB3YEMBIX BEIIMYMH, WX OOO3HAYEHUS W EAWHHIIBI H3MEPEHUS; HaXOAUTh (HOPMYIIBL,
CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BETUUUHY C IPYTUMU BETUYNHAMU;
- aHAJIM3UPOBATh CBOWCTBA TEJ, SJEKTPOMAarHUTHBIE SBJIEHUS M MPOLECCHI, HCIOIb3Ys
(bu3nyecKre 3aKOHBI: 3aKOH COXPaHEHUs AJIEKTPUUECKOro 3apsaa, 3akoH Oma JiuIs yyacTka 1enH,
3akoH JDxoynsa - JleHua, 3aKoH NpPSIMOJMHEWHOIO PacHpOCTPaHEHUsl CBETA, 3aKOH OTPAKEHUS
CBETa, 3aKOH NPEJIOMJICHUS CBETA; MPU 3TOM pa3IUy4aTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U
€ro MaTeMaTU4eCKOEe BHIPAXKECHHUE;
-  TPUBOJAWTH TPHUMEPHl  MPAKTHUYECKOTO  HMCIOJIb30BAaHUS  (PU3NYECKHX 3HAHUU 00
AIIEKTPOMATHUTHBIX SIBJICHUSX;
- pewmaTh 3aJa4yM, HCMONb3ys (u3nueckue 3aKoHbl (3akoH Oma Juis y4yacTKa LeNd, 3aKOH
Jxoyns - JleHua, 3aKOH MPSMOJMHEHHOTO PaCIpOCTPAHEHHS CBETA, 3aKOH OTPAKEHHUS CBETa,
3aKOH TIPEJIOMJICHUS CBeTa) U (OPMYJIbI, CBs3BIBarONIME (PU3MUECKHE BETWYMHBI (CHJIa TOKA,
AIEKTPUYECKOE HAMNpsHKEHHE, DJIEKTPUUYECKOE COMPOTUBIIEHUE, YIEIbHOE CONPOTUBIECHUE
BElIeCTBa, paboTa MEKTPUUYECKOTO MOJIsl, MOIIHOCTh TOKa, (JOKYCHOE PACCTOSIHME U ONTHYECKast
CWJIa JIMH3BI, CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJMHA BOJIHBI M YacTOTa CBETa, (OPMYIIbI
pacydera 3JIEKTPUYECKOr0 COITPOTHUBIICHHS IPH MOCIEN0BATEIBHOM U NAPAIIETBHOM COCIMHEHUH
MPOBOJHHUKOB): HA OCHOBE aHAllM3a YCIOBUS 33/1aul 3alHCHIBATh KPATKOE YCJIOBHE, BBIICISTH
buznyeckue BENUYUHBI, 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIE AJIi €€ pPELIeHUs, MPOBOIUTH
pacueThl U OLIEHUBATh PEATbHOCTH MOTYYCHHOTO 3HAYCHHSI (PH3UIECKON BEITHMUMHEI.



BoinycKHUK nosiyuum 603MOMCHOCHb HAYUUMbCA:
- WUCIIONIb30BAaTh 3HAHWS OO0 JJIEKTPOMATHUTHBIX SIBICHHUSX B IIOBCEJHEBHOW >KHU3HHU JUIA
oOecrieyeHns 0€30MaCHOCTH MPH OOpALICHUH C NPUOOpPaMU M TEXHUYECKUMHU YCTPOHCTBAMH,
JUISL COXPAHEHUS 3/10POBbSl U COOJIONEHHS HOPM SKOJOTMYECKOTO MOBEACHHS B OKPY)KArOIICH
cpeze; MPUBOAUTD PUMEPHI BIMSHUS HJIEKTPOMArHUTHBIX U3TY4YEeHUI Ha )KUBBIC OPTaHU3MBbI;
- pa3nu4aTh TPAHUIBI NPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, NMOHMMAaTh BCEOOIIMI XapakTep
(GyHIaMEHTATBHBIX 3aKOHOB (3aKOH COXpPAHEHMS JJIEKTPHUECKOTO 3apsiia) U OrpaHUYEHHOCTh
VICIIOJIb30BaHMSI YaCTHBIX 3aKOHOB (3akoH OMa 1t ydacTka 1emn, 3akoH /oy - JleHna);
- HCIIOJIb30BaTh MPUEMBI TOCTPOCHUS (PU3MUECKHX MOAeNeH, Moucka u (HOPMYyITHPOBKH
JIOKa3aTeJIbCTB BBIIBUHYTBIX T'HIIOT€3 M TEOPETUYECKUX BHIBOJOB HA OCHOBE ASMITMPUYECKU
YCTaHOBJICHHBIX (DaKTOB;
- HAXOJWTh aJICKBAaTHYIO MPEAJIOKEHHOH 3a/1aue PU3MYECKYIO MOJIENb, pa3pemarh npooieMy Kak
Ha OCHOBE HMEIOIIMXCS 3HAHUH OO0 JJIEKTPOMArHUTHBIX SBJICHUSX C HCIOJIB30BaHUEM
MaTeMaTUYECKOro anmapara, Tak ¥ [Py IOMOIIN METO/IOB OLICHKH.

Keanmoeguvie agnenusn. Boinycknuk nayuumecs:
- pacro3HaBaTh KBAaHTOBBIC SIBICHHS M OOBSICHATH HA OCHOBE MMEIOUIMXCS 3HAHWN OCHOBHBIC
CBOWCTBA WMJIM YCJIOBHS NPOTEKAHUs AITUX SIBJICHWW: €CTECTBEHHAs M HCKYCCTBEHHAs PaJIuo-
aKTHBHOCTB, 0. -, 3 - ¥ Y - U3JIy4eHHs, BOSHUKHOBEHHE JIMHEHYATOT0 CIIEKTPa N3TY4YEHHs aTOMa;
- ONUCHIBATh M3yUYCHHBIC KBAHTOBBIC SIBIICHUS, MCIONB3YS (U3NYECKHE BEITMYMHBI: MacCOBOE
YHCII0, 3apsIOBOE YKCIIO, TIEPHOJ MOJIypaciaja, YHeprusi GOTOHOB; MPU OMUCAHUY TPABHIBHO
TPAaKTOBaTh (PUIUYECKUN CMBICI HCIIOJIB3YEMBIX BEIMYMH, WX OOO3HAYCHUS W CIMHHIIBI
U3MEpEeHHUsS; HaXOAUTh (OPMYJIbI, CBSA3BIBAIONINE AAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMH
BEJIMYMHAMH, BBIYHCIISTH 3HAYCHNE (PH3UUECKON BEITMYHHEI;
- aHAIM3UPOBATh KBAHTOBBIC SIBICHHS, WUCIONB3YS (U3MUYECKHE 3aKOHBI M IIOCTYJAThl: 3aKOH
COXpaHEHHsI SHEpPrHH, 3aKOH COXPAHEHHsS JJIEKTPUYECKOTO 3apsiaa, 3aKOH COXpaHEHUS
MacCOBOTO 4YHCJIa, 3aKOHOMEPHOCTH H3JIy4eHHs] M TIOTJIOMICHHUS CBETa aTOMOM, IIPU 3TOM
pa3uyaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA U €r0 MAaTEMaTHYECKOE BEIPaKCHNUE;
- pa3iuyaTh OCHOBHBIE NMPHU3HAKU IUIAHETAPHOW MOJIENIM aTOMA, HYKJIOHHOW MOJEIN aTOMHOTO
Apa;
- TPUBOIUTH NPUMEpPbl MPOSBICHUS B TNPUPOAE M TNPAKTUYECKOTO HCIOIb30BAHUS
PaZMOaKTHBHOCTH, SIIEPHBIX U TEPMOSAECPHBIX PEAKIIN, CIIEKTPATLHOTO aHAJIH3a.

BoinyckHuk noayuum 603mo0xucHOCHb HAYYUMbCA:
- UCTIOJIH30BATh TOJTYYCHHBIC 3HAHHS B MMOBCETHEBHOM JKM3HU MPHU OOpaIIeHUuH ¢ mpubopaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU (CUETUMK MOHU3UPYIOIIMX YaCTHL, JTO3UMETP), Ul COXpaHEHHUs
3I0POBBSI U COOITIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKPYKAIOIIEH cpejie;
- COOTHOCHUTb SHEPIUIO CBSA3U aTOMHBIX sJIep C 1e(hEKTOM MacChl;
- IPUBOANTH TIPUMEPHI BIUSHUS PAAMOAKTHBHBIX U3TY4YECHUI Ha JKUBBIE OPTaHWU3MBI, TOHUMATh
NPUHIUI JeHCTBUS 03UMETPa U Pa3INyaTh YCIOBUS €r0 UCIIOIb30BaHUS;
- TOHMMAaTh JKOJOTWYECKHE TPOOJIEeMBbI, BO3HUKAIONIME TIPU WCIIOJIB30BAaHUH ATOMHBIX
AIIEKTPOCTAHLUH, U YT PEIIEHHsI 3TUX MPOOIJIEM, EPCIEKTUBBI UCTIONIb30BAaHUS YIIPABISEMOT0
TEPMOSIIEPHOTO CHHTE3A.

Inemenmour acmponomuu. Beinycknux nayuumea:
- yKa3bIBaTh Ha3BaHUs TUu1aHeT COTHEYHOH CHCTEMBI; pa3liidaTh OCHOBHBIC MPH3HAKH CYTOYHOTO
BpallleHUs 3Be3/1HOr0 Heba, nkeHus JIyHsl, COJHIIA U MJIaHET OTHOCUTENBHO 3BE3I;
- MOHUMATh Pa3THYHs MEXK]y TEITHOIEHTPUIECKOHN U TEOIICHTPUYECKON CHCTEMaMU MHPa;

Boinycknuk nosyuum 603M0MCHOCHb HAYUUMBCA:
- YKa3pIBaTh OOIIME CBOWCTBA M OTJIMYHS IUTAHET 3€MHOHM TPYIIBI U IJIAHET-THTAaHTOB; MaJIbIX
ten COJHEYHOM CHCTeMBbl M OOJBIIMX IUIAHET; IMOJIb30BaThCs KapTOW 3Be3AHOTO Heba mpu
HAOJIIOIEHUSAX 3BE3THOTO HeOa;
- pa3iuyaTh OCHOBHBIE XapaKTEPUCTUKHU 3Be3] (pa3Mep, LIBET, TeMIIepaTypa) COOTHOCUTH I[BET
3BE3[IBI C €€ TeMIIEpaTypoii;
- pa3IM4aTh TUIIOTE3bI O MPOUCXOXKIeHINH CONHEYHOMN CUCTEMBI.



2. Conep:xanue yueOHOro mpeamera, Kypca

7 kaace
Ne /1 | Pasmenst Coneprkanue Ha6§£g§;)zﬂme
1 ®uszuka - Hayka o npupone. Dusmueckue | 1. OnpeneneHue 1eHbI
= SIBJIICHMUSL. Puznueckue CBONCTBa TEJ. | JeNEeHUS
N HabGmonenue u onucanne (GU3MYECKUX SBICHHUHA. | H3MEPUTEITHHOTO
e dusznyeckue BenuuuHbl. M3mepenus ¢usnueckux | mpubdopa.
5 BEJIMYUH: JUIMHBI, BPEMEHHU, TEMIEpaTyphl.
§ dusznyeckre npuOopsl. MexayHapoaHas cucTeMa
M eauHul. TOYHOCTH M MOTPEHIHOCTh H3MEPEHHUU.
du3nKa U TEXHUKA.
2 Crpoenue BemectBa. OmnbIThl, AoKasbiBatoiue | 2. OnpeneneHue
o = aTOMHO€  CTpPOEHHE  BellecTBa.  [emioBoe€ | pa3MEpOB MaJIbIX TEll.
E §’; JIBUDKEHHE aTOMOB M MOJIEKYyJl. bpoyHOBckoe
% 8.C | IBIKEHHE. Huddy3us B rasax, KUAKOCTAX H
= 2 g TBEPABIX  Telax. B3auMmonelicTBue — yacTuil
T = o | BellecTsa. ArperatHble COCTOSIHUS BeILECTBa.
2 £ =l Mognenu CTpoeHHs] TBEpAbIX TeJ, XUAKOCTEH U
lé) g? @ | rasoB. OObSICHEHHE CBOWMCTB I'a30B, KUIKOCTEH U
o TBEPABIX T€I HAa  OCHOBE  MOJIEKYJISIPHO-
KMHETUYECKUX MPECTAaBICHUN.
3 Mexanunueckoe nBuxenue. Tpaekrtopus. [lyte. | 3. MI3mepeHune Macchl
PaBHOMEpHOE ¥ HEpAaBHOMEpPHOE JIBHXKEHHME. | TeJla Ha PhIUYaKHbIX
Cxopoctb. ['paduku 3aBUCUMOCTH ITYTH U MOJYJIS | Becax.
= CKOpOCTH OT BpeMeHH JBuxkeHusa. Huepuus. | 4. 3mepenue o0bema
e NueptHOCTs Ten. B3ammopeiictBue Ten. Macca | Tena.
2 tena. M3mepennme Maccel Tena. IlmotHocTh | 5. Ompenenenue
é & |BemecrBa.  Cumma. Cuma  mokectn.  Cuita | ITIOTHOCTH TBEPOTO
= < ynpyroctu. 3akoH ['yka. Bec Tena. CBa3p Mexnay | Tena.
&~ | cuIoii TAKECTH M Maccoii Teja. 6. 'pamynpoBanue
% Cuna  TspKecTM  Ha  JIpYTUX  [JIaHETaX. | MPYKUHBI U
2 Junamomerp. Cnoxenue ABYX CHJL, | M3MEPEHNE CHIT
HaIlpaBJIE€HHBIX o OJIHOM NpsSMOM. | TUHAMOMETPOM.
PaBHogelicTBytomass nByx cwi. Cuna Tpenus. | 7. U3mepenue cuisl
®dusnueckas npupoga HeOecHbIX Tel COTHEYHOH | TPEHUS ¢ HOMOIBIO
CUCTEMBI. JTMHAMOMETpA.
4 R HaBnenue. JlaBnenune tBepabix Tten. Jlanenue | 8. Onpexnenenue
§ = raza. OObsiCHEHHME JaBJIEHUs Ta3a Ha OCHOBE | BHITAJIKHBAIOLIEH
% MOJIEKYJIIPHO-KUHETUYECKHUX MPEACTABICHUM. | CUIIBI, AEHCTBYIOIIECH
E{;A [lepenaya naBiaeHWs Ta3aMM M SKUIKOCTSIMH. | Ha IOTPYKEHHOE B
R : 3akon [lackans. CooOmaroniyecs  COCYIBL. | KHJIKOCTb TEIO.
5 5 o | AtMocdepHoe naBienue. Metonpl u3Mepenus | 9. BoisicHenue
= % atMocepHoro nasieHus. bapomerp, MaHOMETp, | YCIOBUU TUTaBaHUS
% ; MOPIIHEBOM KA IKOCTHBIN Hacoc. 3aKkoH | Tena B JKUJIKOCTH.
ot Apxumena. VYcnoBus MJIaBaHUs TeJ.

BosnyxomnnaBanue.




Pa6Gota u
MOILIHOCTb.

Oueprus (13 4)

Mexanndeckas pabora. MomHocth. [IpocThie
MeXaHU3Mbl. MOMEHT CUJIbI. Y CIIOBUSI PABHOBECHS
ppiyara. «30JI0TO€ NpaBUJIO» MEXaHUKU. Buubl
paBHOBecHs. Ko hUIIMEHT MOJIE3HOTO ACHCTBUS
(KTTT). DHeprusi. [ToTenmanpHas u
KuHeTH4eckas sHeprus. [IpeBparnieHue sHepruu.

10. Breiscuenune
YCIJIOBHSI paBHOBECHSI
phlyara.

11. Onpenenenue
KII mpu nogbeme
Tea M0 HaKJIOHHOM
IJIOCKOCTH.

Wrorosas koHTpoJibHAs padora (1 u)

8 kiacce

Tennossie siBeHust (23 )

TennoBoe nBuxeHue. TemuoBoe paBHOBECHE.
Temmneparypa. Buyrtpenusisi sneprus. Pabora u
temionepenaya. TeronpoBoaHocTs. KonBekuus.
N3nyyenune. KonudecTBO TEIUIOTHL. Y A€NIbHAS
TEIJIOEMKOCTh. Pacder koiaumyecTBa TEIUIOTHI IPU
Ter1000MeHe. 3aKOH COXpaHEHUs U IPEBpAICHUS
SHEPIrUM B MEXAHUYECKUX U TEIUIOBBIX IPOLECCaX.
[InaBieHue u OTBEpAEBAHUE KPUCTAUIMYECKUX
Ten. YenbHas TeruioTta miasienus. Mcnapenue u
koHAeHcauus. Kunenue. BnaxHocts Bo3ayxa.

VY nenpHas TEII0Ta napooOpa3oBaHusl.
OObsicHEHHE W3MEHEHHUs arperaTHOro COCTOSHUS
BEILECTBA HA OCHOBE MOJIEKYJISIPHO-KMHETHYECKUX
npeacraBienuii. [IpeoOpazoBanue 5>HEpruu B
TEIJIOBBIX MalnHax. J[BUrarenbp BHYTPEHHErO
cropanus. IlapoBas typOuna. KIIJ[ TtemioBoro
JIBUTATEIIS. DKOJIOTUYECKUE poOIEeMBI
VICII0JIb30BaHUs TEIUIOBBIX MAIlIKH.

1. CpaBHeHHME
KOJINYECTB TETLJIOTHI
IpU CMELIMBaHUU
BOJIbl Pa3HOU
TeMIIepaTyphbl.

2. 3mepenue
yIeIbHON
TEII0EMKOCTH
TBEPJIOTO TeJa.

3. U3mepenue
BJIAKHOCTH BO3]lyXa.

Dnektpuueckue siBiaeHus (29 4)

Onexrpuzanus Ten. J[Ba poma 2IEKTPUYECKHX
3apsAoB. BzauMmopencTBue 3apsyKEHHBIX — Tedl.
ITpoBOAHMKH, OUAIIEKTPUKUA WM IOJYNPOBOJHUKH.
OnekTpuueckoe  moyie.  3aKOH  COXpaHEHUs
AIIEKTPUYECKOTO 3apsja. JenmuMocTb
AIIEKTPUYECKOr0 3apsna. OyeKTpoH. CrpoeHue
aToMa. DieKTpuuecKuil Tok. [leiictBue

AIIEKTPUYECKOTO TOJIS HA DJIEKTPUUYECKHUE 3apsi/Ibl.
Hctounukn Toka. Onekrtpuyeckas uens. Cuia
TOKa. DneKTpUUYecKoe HanpsHKEeHUe.
DJIEKTPUUECKOE CONMPOTUBIEHUE. 3akoH OMa aiis
ydacTka LEeMH. [TocnenoBarensHOE u
napajuielibHOe COeIMHEeHHE POBOJHUKOB. Pabora
U MOIIHOCTh DJIEKTPUYECKOr0 TOKa. 3aKOH
Jlxoynas - Jlenna. Kongencarop. IlpaBuna
0€301acHOCTH MpH padboTe € AMEKTponpudopaMu.

4. Coopka
BJIEKTPUYECKOM LIETTH
U U3MEPEHHE CUIIBI
TOKA B €€ pa3IMyHbIX
y4JacTKax.

5. Usmepenne
HanpsOKeHUs Ha
Pa3IMYHBIX y4acTKax
JJIEKTPUUECKON LeTH.
6. PerynupoBanue
CHJIBI TOKA PEOCTATOM.
7. U3mepenue
COIIPOTHUBIICHUS
MIPOBOJIHUKA TIPH
HIOMOIIY aMIIepMETpa
Y BOJIBTMETA.

8. U3mepenue
MOIIIHOCTH U paboThI
TOKa B AJIEKTPHUUECKON
Jamrie.




OmnbiT Opcrena. MarautHoe mnoje. MarmuTHoe

9. Coopka

Cxkopocth 3ByKa. Bpicota, TeMOp W TPOMKOCTH
3BYyKa. JX0. 3BYKOBOM pe30HAHC.

3 10JIe MPSIMOTO TOKAa. MarHUTHOE TOJe KaTYIIKH C | SJIEKTPOMAarHuTa u
E E TOKOM. [locTosiHHBIE MarHuThl. MarHUTHOE TOJ€ | UCIIBITAHUE €r0
T — | HOCTOSHHBIX MarHUTOB. MaruutHoe 1moje 3eMiu. | ACHCTBUSL.
% E BzaumoneiictBue MAarHuTOB. Hetictue | 10. M3yuenue
a o MarHUTHOTO TIOJSl HAa TMPOBOJAHUK C TOKOM. | DIIEKTPHUYECKOTO
% g ONEeKTpUYECKUil IBUraTeNb. JIBUTaTeNs
I MIOCTOSIHHOTO TOKa
(na Mozenn).
- HcTounuku CBeETa. [Ipsmonuneitnoe | 11. ITomyuenue
% pacrpocTpaHeHHe cBeTa. Bunumoe aBWKeHME | U300pakeHUs NpU
= | ceeri OtpakeHue cBeTa. 3aKOH OTPAXKEHMSI | IOMOIIU JIUH3BI.
gcﬂ; ceera. Ilnockoe 3epkano. Ilpenomienue cera.
2 & | 3akoH mpenomneHust cBera. JIum3pl. PokycHoe
o paccrosHue JMH3bl. ONTHYECKass CHJia JIMH3BL
2 N3o00paxenus, naBaemble JuH30M. [7a3z kak
© onruyeckas cucrema. OnTuueckue npuoopsl.
Wrorosas koHTposibHas padora (1 u)
9 knacc
MarepuansHass  Touka. Cucrema  otcuera. | 1. MccnenoBanue
[lepememienne.  CKOpPOCTh  HPSIMOJMHEHHOIO | pABHOYCKOPEHHOIO
= paBHOMepHOro  JBWXeHus.  llpsMonuneiiHoe | nBUXeHUs 63
% 2 | pABHOYCKOPEHHOE  JIBHIKCHHE! MTHOBEHHAsl | HA4YaJIbHON CKOPOCTH.
)E, & CKOpOCTb, yCKOpeHue, nepemeuienue. ['paduku | 2. N3mepenue
S = 3aBUCUMOCTH  KHHEMATHYECKHX BEIMYMH OT | YCKOPEHUs
g a BPEMEHHU IPU PAaBHOMEPHOM U PABHOYCKOPEHHOM | CBOOOJHOTO MaJIeHUs.
S E IBIWKEHUH. OTHOCHTENBHOCTh MEXaHHYECKOTO
8 © | nBwkeHws.
E E ['eonieHTpHUYeCKast ¥ TETUOIEHTPUIECKAs! CHCTEMBI
¢ = | mupa. MHepuuasnbHas cucTemMa OTCUYETa. 3aKOHBI
3 Herotona. CBobogHoe mnanenue. HeBecoMocTb.
3akoH BceMHUpHOro TiAroreHus. Mmmynsc. 3akoH
COXpaHEeHHsI UMITyJIbca. PeakTHBHOE BM)KEHUE.
KonebarensHoe nsmxenue. Konebanus rpysa Ha | 3. MccnenoBanue
= MpYXKHUHE. CBobOo1HBIE KoJe0aHus. | 3aBUCUMOCTH eproa
= = KonebarenbHas cucrema. MasTHUK. AMIUTUTYAQ, | U YaCTOTBI CBOOOJHBIX
%’ © nepuon, dacrtota kosiebanuid. [IpeBparmienue | kojaebaHuil MasTHUKA
5 |9HeprHM 1pH  KONeGAaTeNbHOM  JBH)KCHHH. | OT JUIMHBI €TO HUTH.
f, ¥ | 3aryxaromme Kose0aHusl. BriHyX/1€HHBIE
> 3 KoJIeOaHusI. Pe3onanc. Pacnpoctpanenue
§ Z KoslebaHnii B ympyrux cpenax. Ilomepeuynpie u
= 1po10JIbHBIE BOMHEL. /{inHa BosHBL. CBSI3b AJTMHBI
< ; BOJIHBI CO CKOPOCTBIO €€ paclnpoCTpaHEHUs U
g NepuoAoM  (4acToToi).  3BYKOBBIE  BOJIHBI.




DneKTpoMarHuTHoe moJje (27 4)

OaHOPOJHOE M HEOAHOPOJHOE MArHUTHOE MOJIE.
HampaBnenue Toka W HampaBJICHWE JIMHUN €ro
MarHutHoro  mons.  IlpaBunmo  OypaBuuka.
Oo6HnapyxeHrne MarautHoro noiisi. [IpaBuso neBoi
pyku. UHAYKIIMS MarHUTHOTO MOJs. MarHuTHBINA
notok. OmnbiTel @apazes. DJaeKTpOMarHUTHas
uHAyKuua. HampaBieHue MHIYKIMOHHOIO TOKa.
IIpaBuno Jlenma. JSIBieHMe  CaMOMHAYKLIMH.
ITepemennsbii TOK. ['eHEpaTop NEPEMEHHOrO TOKA.
IIpeoOpa3oBanus SHEPTUHU B 3JIEKTPOrEeHEPATOPAX.
Tpanchopmarop.  Ilepemaua  yIEKTpUYECKOM
SHEPrUM HAa PACCTOSIHME. OJIEKTPOMAarHUTHOE
nosie. OJEKTpPOMarHuTHbIe BOJIHBL. CKOpOCTH
pacnpoCcTpaHEHUs]  3JIEKTPOMArHUTHBIX  BOJIH.
BiusHue 3NEKTPOMATHUTHBIX M3IYyYEHUN Ha
JKuBble opranu3mbl. KoseOaTenbHbIl  KOHTYD.
[TonmyueHue  SIEKTPOMArHUTHBIX  KOJICOAHMIA.
[IpyHuMnBl ~ paguoCBsi3M U TEJIEBUICHMSL.
DneKTpOMarHuTHas pupoaa CBeTA.
[Ipenomnenue cera. [lokazarens mpenomieHHs.
Hucnepcus cera. LlBera ten. Tumbl onTudecKkux

4. V3ydeHue sIBICHHS
3JIEKTPOMAarHUTHOU
WHIYKIUU.

5. HaGnronenue
CIUIOLIHOTO U
JIMHENYATBIX
CIIEKTPOB
UCITYCKaHUS.

CtpoeHue aTomMa ¥ aTOMHOTO siipa (21 9)

crekTpoB. [lornonieHue M HCHycKaHuEe CBeTa
aTOMaMH. [Ipoucxoxnenue JIMHENYaThIX
CIIEKTPOB.

PannoakTMBHOCTh Kak CBUIETENBCTBO CIIOKHOIO
CTpoeHUsi aroMoB. Aunbda-, Oera- W ramma-
uznydeHuss. OnbiTel  Pesepdopma.  SAnepnas

MOJeNIb atoMa. PanuoakTHBHBIE TPEBpPAIICHUS
aToMHbBIX sgep. CoxpaHeHue 3apsgoBOro H
MacCoOBOTO 4YHCEI TPH SACPHBIX  PEAKIUIX.
DKCHEpUMEHTAIbHBIE  METOAbl  MCCIIEJOBAHUSA
yactull. [IpOTOHHO-HEUTpOHHAs MOJAENIb SApA.
@u3nyUecKril CMBICI 3apsA0BOTO M MacCOBOIO
yucen. M3oronsl. [IpaBuna cmemienus ais anbda-
u OeTa-pacmajia npH SASPHBIX peakluax. JHeprus
CBsI3W yactull B sape. JlemeHue spep ypasa.

Ilenmnass ~ peakumsa.  SlnepHas  sHeprerTuka.
DOkosiornyeckue MnpoOsieMbl paboOThl  aTOMHBIX
AJIEKTPOCTAHIINMN. Ho3nmerpusi. [Iepuon

noytypacrnajaa. 3akoH pPaJMOAaKTHMBHOTO pacmnaja.
Bnusaue PaarOaKTUBHBIX HSHy‘—IeHI/Iﬁ Ha XHUBBIC
opranusmel. TepMmosinepHas peakuus. Mctounuku
sHeprun CoJIHIIa U 3BE3]I.

6. zmepenue
€CTECTBEHHOTO
paguanoHHOro GoHa
JIO3UMETPOM.

7. U3yuenue neneHus
spa aTomMa ypaHa 1o
¢dororpaduu TpeKos.
8. Ouenka nepuoja
noJjypacrnajaa
HaAXOJISAIINXCS B
BO3/1yX€ MPOyKTOB
pacriajia rasa pajioHa.
9. U3yueHue Tpekos
3apsHKEHHBIX YaCTHUI]
IO TOTOBBIM
dororpadusm.

3BOJIFOIIUA
Bcenensoit
(CR))

Crtpoenue u

Cocras, cTpoeHne u npoucxoxacane CoaHeuyHON
cucreMbl. [lnanersl u manble Tena CoaHEYHOU
cucreMbl. CTpOeHHE, W3JIyYeHHE € DBOJIOIH
Connua u  3Be3n. CrpoeHwe U 3BOIIOLUA
Bcenennoi.




6. BreimonnHeHne y4eOHBIX 3alaHuid, TPeOYIOIIHMX

T JE€MOHCTpaLUU KOMIIETEHTHOCTEH,
2 E - | XapaKTepu3ylomuX —E€CTECTBEHHO — HAy4HYIO
= 2, 2 | rpaMOTHOCTB.

g % Z | Pemienne pacyéTHBIX 3aj@4, NPEANONAraroLuX
Lé S | ucnonbzoanne  puzMueckod  mojenm  H

OCHOBAaHHBIX Ha  COACPKaHWUU  PA3IUYHBIX
pa3nenoB Kypca (hU3HKY.

Wrorosast koHTpoapHas padota (1 9)

P OO ~NONOT S WN B

-
-

IIpoexkTHAast 1eATEJBbHOCTH

. @usnueckue npuOOpPsI BOKPYT Hac.

. du3nyecKue SIBICHUS B XyJ0’KECTBEHHBIX IPOU3BEICHUSX.

. HoOeneBckue naypeatsl B 0071aCTH PU3KKHU.

. EnvHuIIbI M3MepeHns B pa3HbIX CHCTEMaX.

. 3apoKIeHNE U Pa3BUTHE HAYIHBIX B3TJISAIOB O CTPOCHHUH BEIISCTRA.

. 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.

V3MeHeHne BHYTPEHHEH SHEPTUH MTPU COBEPIIEHUHU pabOTHI.
H3roroBieHue 31eKTpOCKona.

XUMHYECKOE JEMCTBUE IJIEKTPUUECKOTO TOKA U €r0 UCIOIb30BAHUS B TEXHUKE.
WcTtopust pa3BUTHS 3JEKTPUUECKOTO OCBEIIEHUS.

OukH, 1aTbHO30PKOCTh U OJIM30PYKOCTD.

Pacuer ckopocTu ABMKEHUS TPAaHCIIOPTa 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 3JTEKTPOIHEPTHH.

DKOJOTHYECKHE MPOOJIEMBI sIIEPHON SHEPTETHKHU.

[TpobnemMbl KOCMUYECKOTO Mycopa.

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




3. TemaTHyeckoe NJIAHUPOBAHHE

7 kaace
o ° OCHOBHEBIE BUIEI
= = JEATENbHOCTH OcHoBHEIE
Paznensl § § TeMbl ;8 § o0yyaroImuxcs HalpaBJIeHUs
IIPOrPaMMBI = g = g (Ha ypoBHE BOCIIUTATEIbHON
g ™ YHUBEPCATbHBIX NEeATETbHOCTH
y4eOHBIX JICHCTBUN)
1. Beeneunue 4 | Benenue 4 | HaGOmromate 1 [TaTpuoTnueckoe
OTMCHIBATh (PU3UYECKUE | BOCITUTAHUE,
SIBJICHUSI. Y4acCTBOBATh B| ICTETUYECKOE
0OCYX/IEHUH SBJICHHUSI | BOCIIUTAHUE,
naJleHus TeJ Ha 3€MJII0. | LIEHHOCTH Hay4HOT'O
Bricka3pIBaTh TUIIOTE3b],| TO3HAHUS,
IPENONI0XKEHN, TPYZIOBOE
Ornpenenars 1eHy BOCITUTaHUE U
JIeJICHUSI LIKAJIbI npodeccuoHaIbHOe
npuOopa, NOrpeUIHOCTh | CAaMOOIPEIEIICHHUE.
U3MEpEHUsl.
[IpoBoauTth HabGIIOIEHUS
(bu3NYeCKUX SIBICHUI;
U3MEPATH PU3NIECKUE
BEJINYMHBI: PACCTOSIHUE,
IPOMEKYTOK BPEMEHH,
TEMIIepaTypy.
2. 6 | [lepBonauvansubie | 6 | HaGmomats u Hennoctu
[TepBoHauabHbIE CBEJICHUS O OOBSICHATH SIBJICHUE Hay4YHOTO
CBEJICHNUS O CTPOCHHH g dysun. MIO3HAHNU,
CTPOECHUU BEIIECTBA BBINONHATE ONBITHI IO | TPYZIOBOE
BElIECTBA 00HapyKEHHIO BOCIIUTaHHUE U
JeMCTBUS CUIT npogeccuoHaIbHOe
MOJIEKYJISIPHOTO caMOONpeeNeHNE,
HIPUTSKEHUS. 9KOJIOTHYECKOE
OOBsCHATH CBOMCTBA BOCITUTaHHE.
ra3oB, )KUJKOCTEH U
TBEPJBIX TEJT HA OCHOBE
aTOMHOU TEOPUH
CTPOCHUSI BEIIECTBA.
3. 23 | 1. Mexanuueckoe | S5 | PaccuuteiBath myTh U Lennoctn
B3anmopeiicTBus JBUKEHUE CKOpOCTB TeJIa IIPU HAay4YHOTI'O
Tel paBHOMEPHOM MO3HAHUS,
NPSAMOJIMHEHHOM TPYZOBOE
JIBYOKEHUH. BOCIIUTaHHUE U
[IpencraBnsTe npo¢eCcCuOHAIBHOE
pe3yabTaThl U3BMEPEHUH | CaMOOTIpe/IeIeHNE,
Y BBIYHCIICHUN B BUJIE | DKOJIOTHYECKOE
TaOJuIL ¥ TpadUKOB. BOCIIMTAHUE

Onpenensars NyTh,
MPOMICHHBIN 32 JaHHBIN
MIPOMEXKYTOK BPEMEHH,




2. ITnoTHOCTE

3. Cunbl

11

U CKOPOCTH TeJa 1Mo
rpaduKy 3aBHCUMOCTH
IyTH PAaBHOMEPHOTO
JBUKEHUS OT BPEMEHHU.
H3mepsats maccy Tena,
IJIOTHOCTH BEIIICCTBA.
Uccnenosarts
3aBUCHMOCTD
YJIMHEHUSI CTaIbHOMN
MPY>KUHBI OT
MIPUIIOKEHHOM CHUJIBI.
HccnenoBathb
3aBUCHMOCTH CHIIBI
TPEHUS CKOJIBKEHUS OT
TUIOIIAN
COTPUKOCHOBEHUS TN U
CUJIbI HOPMaJIbHOTO
nasienus. 3mepsrts
CHIIBI B3aMMOICHCTBHUS

JIBYX Tell.

4. JlaBnecHue

TBEPJBIX TE,
JKUJIKOCTEN U
ra3oB

21

1. JlaBnenue

14

2. Apxumenoa
cuia

O60CHOBBIBATH
0COOEHHOCTH Iepeavu
JIaBJICHUs TBEPIBIMU
TEJIaMH, )KUJIKOCTAMU U
ra3amMy CBOMCTBaMH U
CTPOCHHEM BEILIECTBA B
pa3IMYHBIX arperaTHbIX
COCTOSTHUSIX.
OKCEpUMEHTAIEHO
JI0Ka3bIBaTh 3aKOH
[Tackans.
OO6HapyXuBaTh
CYLIECTBOBAHHE
aTMOC(EpPHOTO
JTaBJICHHUS.

Pemats 3a1aun Ha
pacy€T naBieHUs
TBEPIOTO Tena, CToa0a
KHUJKOCTH,
aTMoC(epHOro
JTaBJICHHUS.

N3yuuth yCTpONCTBO U
MPUHIUT JEHCTBUS
6apoMeTpa-aHepouaa,
MaHOMeTpa.
OOBACHATD MPUUHHBI
IJIaBaHUs Tedl.
N3mepsTs cuny
Apxumena.
HccnenosaTh ycnoBus
IJTaBaHUS TEJl.

Ilennoctu
HAy4YHOTO
TIO3HAHUS,
TPYIOBOE
BOCIIUTAHHE U
npoecCHOHATLHOE
camMooTmpeeNeHne,
IKOJIOTHYECKOE
BOCITUTaHHE.




5. Pabora u
MOIIIHOCTb.
OHeprus

13

1. Pabora n
MOILLIHOCTb

2. DHeprus

Pemrate 3amaun Ha
pacuér MEXaHUYECKOU
paboThl U MOIIHOCTH.
[IpoBepsTh ONBITHBIM
MyTEM, TP KAKOM
COOTHOIIICHUM CHII U UX
JI€Y pblyar HaXOJAUTCS
B PaBHOBECHH.
Onpenenars KITJ{
HaAKJIOHHOM IIOCKOCTH.
[IpuBoANTH IPUMEPHI
Tell, 00J1aIaroIKX
MMOTEHIIMAIILHON U
KHHETHYECKOM
JSHEPTUEH;
MIpEBpAILCHHS YHEPTUU
W3 OJIHOT'O BHJA B

JIPYTOM.

[leHHOCTH HAy4HOTO
MO3HAHUS,

TPYIOBOE
BOCIIMTAaHUC U
npodeccuoHanbHOe
CaMOOIPEIEIICHUE,
JKOJIOTHYECKOE
BOCIIMTaHHUC.

Hrorosas
KOHTPOJIbHAS
pabora

Hrorosas
KOHTPOJIbHAS
pabora

Pewate 3a1aun Ha
pacyér MEXaHUYECKOU
paboThl U MOLITHOCTH.
[IpoBepsTh ONBITHBIM
IIyTEM, IIPU KaKOM
COOTHOILICHUH CHJI U UX
1€ phlyar HaXOqUTCs
B PAaBHOBECHHU.
Omnpenensars KI1/]
HAKJIOHHOM TIJIOCKOCTH.
[IpuBOUTE TPUMEPHI
Ten, 001a1aI0INX
MIOTEHLIMAIIBHOU U
KUHETHYECKON
SHEPIUEH;
MPEBPAILIECHUS SHEPTUU
U3 OJJHOTO BUJA B

JPYTOH.

Ilennoctu
Hay4YHOT'O
MO3HAHUS.

8 kiaacce

1.TemmoBsie
SIBJICHUS

23

1. KonnuecTtBO
TEIJIOTHI

12

HaOsromaTe n3MeHeHne
BHYTpPEHHEH dHeprun
TeNa MpH TerIonepeade
1 paboTe BHEUTHUX CHII.

IlennocTtu
Hay4HOI'O
TTO3HAHMUS,
3KOJIOTUYECKOE
BOCITMTaHUE.




2. 3menenue
arperaTHbIX
COCTOSHHH
BEIIlCCTBA

11

Hccnenosats siBieHue
TETI000MEHa pu
CMEILIMBaHUU XOJIOAHOM
U TopsiYey BOABI.
BbIuuciaTe K0IM4ecTBO
TEIUIOTHI U yJEIbHYIO
TEIJIOEMKOCTb BEIIECTBA
IIpH TEIIoNEepeiaye.
W3MepsTh yaenbHyo
TEIUIOEMKOCTb BEILIECTBA
W3mepsats Temnory
IJIaBJICHUS JIbJA.
HccnenoBaTh TemioBsle
CBOICTBa MapaduHa.
Habmtonate nu3menenus
BHYTPEHHEHN HEPruu
BOJIbI B PE3YJIbTATE
ucrnapeHus. Beraucusirs
KOJIMYECTBO TEIUIOTHI B
nporeccax
TEIUIoNepeIauu pu
IUIaBJICHUU U
KpUCTAJLIU3ALUH,
UCIIAPEHUU U
KOHJICHCALIUU.
Bbruuciate yaenpHyro
TEIUIOTY IUIaBJICHUS U
napooOpa3zoBaHUs
BemecTsa. 3mepsrs
BJIQ)KHOCTB BO3/1yXa I10
Touke pocbl. OOCYKIaTh
9KOJIOTHYECKHE
MIOCJIEACTBUS
IPUMEHEHHUS JBUTaTEIEH
BHYTPEHHETO CrOpaHMsl,
TEIUIOBBIX U
TUAPOIEKTPOCTAHIIHAM.

3.
DJIeKTpUYECKHUE
SBJICHUS

29

1.
DJEeKTpOoCTaTUKA

2.
DyeKkTpudecKas
1enb

15

HabGmronaTs gBiaeHus
AJICKTPU3ALMH TEI TIPU
CONPUKOCHOBEHUH.
OOBACHSITD SIBICHUS
3JEKTPU3ALNHY TEI U
B3aMMOJEHCTBHUSI
3IEKTPUUYECKUX
3apsJIoB.

HccnenosaTh neicTBUS
AIIEKTPUIECKOTO TTOJIS
Ha TeJia u3
MIPOBOTHUKOB 1
JTUAJIEKTPUKOB.
ColOupaTh 1 HCTIBITHIBATH

QJICKTPHUYICCKYIO LICIIb.

ITarpuoTnueckoe
BOCIIMTaHHUE,
[IEHHOCTH
HAyYHOTO
MO3HAHUS,
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
1eny, 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
SBJICHUS

DneKTpo-
MarHUTHBIE
SIBIICHUS

DKCIEPUMEHTAIBHO
U3y4aTh SIBJICHUS
MarHuTHOTO
B3aUMOJICHCTBUSA TEI.
N3yuats siBneHus
HaMarHUYHBaHHUS
BEILIECTBA.
Hccnenosars nelicreue
3JIEKTPUUYECKOTO TOKA B
MPSIMOM MPOBOJTHUKE Ha
MarHUTHYIO CTPEIIKY.
OOHapyXuBaTh ACHCTBY
MAarHuTHOTO TIOJIS Ha
MIPOBOJIHUK C TOKOM.
OO6HapyXuBaTh
MarHuTHO®
B3aMMOJEHCTBUE TOKOB.
N3y4aTe npuHOIMO
JNEeUCTBUSA

OJICKTPOABUTATCIIA.

IlennocTtu
HAy4YHOTO
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,
[IEHHOCTH HAyYHOTO
IIO3HAHMHA.

Hrorosas
KOHTPOJIbHAS
pabora

Hrorosas
KOHTPOJIbHAS
pabora

BoinonusaTe yuebHbie
3a/1aHus, TpeOyromIe
JIEMOHCTPALIUU
KOMIIETCHTHOCTEIH,
XapaKTEepPU3YIOLIUX
€CTEeCTBEHHO —
HAy4YHYIO TPAMOTHOCTb.

]_[eHHOCTI/I HAy4YHOI'O
ITO3HAHUs.

9 kaacc

1. 3ak0oHEI
B3aUMOJIEUCTBUS
U IBUKEHUS TEI

29

1. OcHOBEI
KUHEMATUKHU

13

2. OCHOBEI
JTUHAMUKHA

12

3. Umnynsc

PaccuutbiBaTh yTh U
CKOpPOCTb NpHU
PaBHOYCKOPEHHOM
JBUKEHHUH Tea.
N3mepsaTs yckopeHue
CcBOOOIHOTO ITaJICHHUS.
Omnpenensrsb
MIPOMICHHBIN ITYTh U
YCKOpPEHUE JIBUKEHUS
TeNa Mo rpaguky
3aBUCHUMOCTH CKOPOCTH
PaBHOYCKOPEHHOI'O
IPSIMOJIMHEWHOTO
JBUKEHUS T€Jla OT
BPEMEHH.

BrruucnaTe yckopeHnue
TENa, CUJIbI,
JENCTBYIOIIME HA TEJIO,
WJIM Maccy Ha OCHOBE
BTOpPOT'O 3aKOHA
Herorona.
DKCMEepUMEHTAIBHO
HaXOJUTh
PaBHOJICHCTBYIOIIYIO
JBYX CHIL.

ITaTpuornueckoe
BOCIIUTaHUE,
9CTETUYECKOE
BOCIIUTaHUE,
IIEHHOCTH
HAYYHOTO
MO3HAHUS,
TPY/ZIOBOE BOCITUTAHY
U po¢eCCHOHATBHO
caMooIIpe/IeIICHHE.




Hccnenosarts
3aBUCHUMOCTD CHUJIBI
TPEHUS CKOJIBXKEHUS OT
IJI0LIAAN
CONPUKOCHOBEHUS TENI U
CHUJIbI HOPMAJIBHOTO
JTABJICHUSI.

H3mepAaTs cumbl
B3aUMOJICUCTBUS ABYX
Tel.

N3mepars cuny
BCEMHUPHOT'O TATOTCHHUS.
[IpumensaTh 3aK0H
COXpaHEHHUS UMITYJIbCa
JUIsl pacueTa
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 Beruuciasats JUTHHY
BOJIHBIL. 3BYK. BOJIHBI U CKOPOCTh

pacmpocTpaHeHHs
3BYKOBBIX BOJIH.
HccnegoBath
3aKOHOMEPHOCTH
Kosie0aHuil rpy3a Ha
MIPYXKHUHE.
DKCTepUMEHTAIbHO
OTIPECIISATH TPAHUIIBI
YaCTOTHI CIBIIMMBIX
3BYKOBBIX KOJICOAHUH.

3. Dnekrpo- 27 | 1. MarnuTHOE 13 | DkcepuMeHTaNbHO [TatpuoTnueckoe

MAarHMTHOE TI0JIE moJjie M3y4YaTh SIBIICHUS BOCIIMTAHUE,
MarHUTHOTI'O LIEHHOCTH
B3aUMOJICUCTBHUS TEI. HAy4YHOTO
N3yyars saBrnenus MMO3HaHUA,
HaMarHUYHUBaHHUS TPYJAOBOE 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
B3aUMOJICHICTBHE TOKOB.
N3yuats npuHIMT
JEUCTBUSA
AJIEKTPOABUTATES.
4. Ctpoenue 21 | 1. Ctpoenue 7 | U3mepsrb I'paxnanckoe
aToMa u aToma 3JIeMEHTapHbIN BOCIHTAHUE,
aTOMHOTO sipa 2. Atomtoe sapo | 14 NEKTPUYECKUH 3apsil. | MaTPUOTUYECKOE
Ha6mronate BOCIHTAHUE,
JUHEHYaThIEe CIIEKTPbI LEHHOCTHU
usnydeHus. Habnronats | HayyHOTO
TpPeKH anb(a-4acTuIl B | MO3HAHUS,
Kamepe Bunbcona. JKOJIOTHYECKOE
OO0cyxnarh TpoOJIEMbI | BOCIIUTAHUE.
BIIMSTHUS
PaIMOAKTUBHBIX
U3ITy4eHUI Ha KUBBIC
OpTaHU3MBI.
5. Ctpoenue u 5 | Crpoenue u 5 | HaGmronate u DCTETUYECKOe
IBOJIIOLIUSA ABOJIIOLIUS MPUBOJUTH IPUMEPHI BOCIIMTaHHE,
Bcenennoi Bceaxennon U3MEHEHUS BUIa EHHOCTH
3BE3/IHOr0 HeOa B HAy4YHOTO
TEUEHUE CYTOK. MO3HAHUS,
CpaBHHMBATH MJIAHETHl | SKOJOTUUYECKOE
3eMHOM TpyIIIIbI; BOCTIHTaHUE.
TJTAHETHI-TUTAHTHI.
OOBsICHATH (pU3NUECKUE
MIPOIIECCHI,
NPOUCXOJAIINE B
HeJlpax 3Be3/I.
6. O6oOmaromee | 3 | O6obmaromee 3 | [Ipumenenue Lennoctu
MOBTOPEHUE MMOBTOPEHUE TOJTYYEHHBIX 3HAHUI HAy4HOTO
JUISL HAYYHOTO MO3HAHUS,

00BACHEHUSA
(hu3MUYECKUX SIBICHUU B
OKpY>Karollen npupoie
U TIOBCEIHEBHOM
JKM3HH, a TaKXKe
BBISIBIICHHE
(hU3UIECKUX OCHOB
pslla COBpEMEHHBIX
TEXHOJIOTHH.

TPYIOBOE BOCTIUTAHH
U Ipo¢eCCUOHATBHO
CaMOOTIpe/IeIICHHE,
3KOJIOTUYECKOE
BOCITUTAHHUE.




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
pa3IMYHBIX Pa3/eioB
Kypca (QU3HKH.

[leHHOCTH HAy4HOTO
IIO3HaAHUA.

COI'JTACOBAHO

[IpoToxo:n 3acetaHNss METOJUYECKOTO
00BbeTMHEHNS yUUTENe eCTeCTBEHHO-
HAYYHOTO IIMKJIa

MBOY COILINe9 umenn I1.1.11erpenko
ot 30.08. 2023 Ne 1

COT'JTACOBAHO
3amectutenb aupekropa no YBP

30.08.2023 rona
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