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1. INTAHHUPYEMBIE PE3Y/IbTAThI OCBOEHHA YYEBHOI OIIPE/IMETA

1. IlaTpuoTHyeckoe BOCIUTAHME: [IPOSIBJICHNE HHTEPECA K HICTOPUU U COBPEMEHHOMY
COCTOSIHUIO POCCHICKOM (pr3nuecKoi HayKu; IEHHOCTHOE OTHOIICHUE K TOCTHXKEHUSIM
POCCHICKHX YUEHBIX-(PU3UKOB.

2. 'paxnanckoe U IyXOBHO-HPABCTBEHHOE BOCIUTAHNME. TOTOBHOCTh K aKTUBHOMY YYaCTHIO
B 00CYXJIEHUU OOIIECTBEHHO3HAYNMBIX U THUECKHUX MPOOIIEM, CBSI3aHHBIX C MPAKTUICCKUM
MPUMEHEHHUEM JOCTHKCHUN (DU3HKHU; 0CO3HAHNE BAYKHOCTH MOPAIbHO-3TUYECKUX MIPUHIIUIIOB B
JIEATEIIbHOCTH YUYEHOTO.

3. DcreTnyecKoe BOCIMTAHUE: BOCIIPUATHE 3CTETUUECKUX Ka4eCTB (PU3NUECKON HAyKH: e€
FapMOHUYHOI'O IIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH.

4. lleHHOCTH HAYYHOT'0 MO3HAHUS: OCO3HAHUE IICHHOCTH (PU3NYECKON HAYKH KaK MOIITHOTO
WHCTPYMEHTA [I03HAaHUS MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAXKHEHUILIEH COCTaBIISAIOIIEH
KYJIbTYpbI; pa3BUTHE Hay4HOH JIFOO03HATEIILHOCTH, MHTEPECA K UCCIIE0BATEIbCKON
JIeATEIbHOCTH.

5. ®opmupoBaHue KyJbTYPbI 310POBbSl H IMOLMOHAJIBHOI0 0JIArOMOJIYYHsl: OCO3HAHUE
LIEHHOCTH 0€30I1aCHOTr0 00pa3a )KU3HU B COBPEMEHHOM TEXHOJOIMYECKOM MUPE, BAJKHOCTH
IIpaBUJI OE30M1ACHOTO TIOBEICHUS HA TPAHCIIOPTE, HA JI0POIax, C ANEKTPUUECKUM U TETIJIOBBIM
000pyJOBaHUEM B JOMAIIHUX YCIOBHSX; COPMUPOBAHHOCTh HABBIKA pe(IeKCUH, TIPU3HAHKE
CBOETO IpaBa Ha OIIMOKY U TaKOT'0 JKe MpaBa y Ipyroro yesjoBekKa.

6. TpynoBoe BocnuTaHMe: aKTUBHOE YUaCTUE B PEUICHUH NMPAKTUYECKUX 337a4 (B paMKax
CEMbH, LIKOJIbI, TOPO/Ia, Kpasi) TEXHOJOTHYECKON U COIMATbHON HAMPABICHHOCTH, TPEOYIONINX B
TOM 4ucle U (U3NUECKUX 3HAHUI; HHTEpPEC K MPAKTUYECKOMY U3YUYECHHUIO MPOQeccuid,
CBSI3aHHBIX C (DU3HKOM.

7. JKoJI0orn4YecKoe BOCIIMTAHUE: OPHEHTAIHsI HAa TPUMEHEHUE (PU3MUECKUX 3HAHUM 115
peleHus 3aa4d B 00JIaCTH OKPY>Karollel cpe/ibl, INIaHUPOBAHUS MOCTYIIKOB U OLIEHKU UX
BO3MOYKHBIX MTOCIIEICTBUI [T OKPY’KAIOIIEeH Cpe/ibl; 0CO3HAHHE ITT00AIBHOTO XapakTepa
HKOJIOTMYECKUX MPOOJIEM U MyTEeH UX pelIeHHUs.

8. AjanTanus o0y4yawumerocss K H3MEHSIOIUMCH YCJI0BUAM CONMAJIBLHON ¥ NPHUPOIHOH
cpelbl: MOTPeOHOCTH BO B3aUMOJICHICTBUHY NIPU BBIOJHEHUN MCCIIEIOBAaHUN U POEKTOB
¢u3nYEeCKOI HANIPaBIEHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUSAM JPYTUX; MOBBIIIEHUE YPOBHS
CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO e TEIbHOCTh; HOTPEOHOCTH B (POPMUPOBAHUU
HOBBIX 3HaHUI1, B TOM uncie GOpMyIHpoBaTh UJI€U, OHATHUS, TUIIOTE3bI O (PUINUECKUX
00BEKTAX U SABJICHUAX, OCO3HAHUEC I[G(i)I/IIII/ITOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEHN B
o0nacTi (pU3MKH; MJIAHUPOBAHUE CBOETO Pa3BUTHSL B IPUOOPETEHNU HOBBIX (PU3HUECKUX
3HAaHUH; CTpeMJICHUE aHAJM3UPOBATh U BBISBIIATH B3aMMOCBSI3U MPUPO/IbI, O0IIECTBA U
HKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHNEM (PU3NUECKUX 3HAHUH; OLIEHKA CBOMX JeHCTBUIL ¢
y4€TOM BIHSHUS Ha OKPY>KAIOLIYIO CPEY, BO3MOXKHBIX TJI00AJIbHBIX MTOCIEICTBUI.



MeTtanpeameTHble pe3yJibTaThl
Ynueepcanvnvie nosnagamenvnuvie oeiicmeusn

ba3zoevie nozuueckue oeiicmeus:
- BBISIBISITh M XapaKTePU30BaTh CYIIECTBCHHBIC IPU3HAKU OOBEKTOB (SIBICHUH);
- yCTaHaBIIMBaTh CYHIECTBEHHBIH NpPU3HAK KiIaccH(UKAIMKM, OCHOBaHUS A OOOOLIEHUS U
CPaBHCHUS,
- BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIC CBSI3U NPU U3Y4YE€HUU (PU3UUECKUX SIBJICHUN U MPOIECCOB;
JIEJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JIETYKTUBHBIX M MHIYKTUBHBIX YMO3AKITFOUCHUHN, BBIIBUTATh
TUIOTE3bl O B3aUMOCBA3SIX (PU3NUECKUX BEIHYUUH;
- CaMOCTOSITEJIbHO BBIOMpPATh cHoco0 pemeHus ydeOHOH (u3ndeckoil 3amaun (cpaBHEHUE
HECKOJIbKUX BapHaHTOB PEILICHUS, BHIOOp Hauboliee MOIXOJSIIET0 ¢ yY4ETOM CaMOCTOSITEIbHO
BBIJICTICHHBIX KPUTEPHUER).

ba3zoevie uccnedosamenvckue oeiicmeus:
- HCTIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHMUS;
- TOPOBOJUTH IO CAMOCTOSITENILHO COCTABJICHHOMY IUIAHY OIBIT, HECJIOXKHBIA (PU3NUECKHIt
IKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAHUE (PU3NICCKOTO SIBIICHUS;
-OlICHUBaTh Ha TPUMEHUMOCTb M JOCTOBEPHOCTh HH(OpPMALMIO, MOJYUYEHHYI0 B XOJe
MCCJICI0BAHMS WIIH SKCIIEPUMEHTA;
- CaMoCTOSITeNFHO (OPMYIUPOBATh OOOOIICHHS W BBIBOJABI IO pPe3yJbTaTaM IPOBEAEHHOTO
HaOJIIOJICHUS, OTIBITA, UCCIICIOBAHNUS,
- TMPOTHO3UPOBATH BO3MOXKHOE JalbHEWIee pa3BUTHE (U3NYECKUX MPOIECCOB, a TaKKe
BBIJIBUTATh TIPEIIONI0KEHUST 00 MX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paboma c ungpopmayueii:
- MPUMEHSTH PA3IMYHBIC METO/IbI, THCTPYMEHTHI ¥ 3alPOCHI TIPH IMOUCKE U 0TOOpe nHpopMamm
WIH JAHHBIX C YYETOM MPEATIOKEHHOMN yueOHOoM pu3ndeckoi 3a1auu;
- aHAIM3UPOBAThH, CHCTEMATHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAITUIO PA3IIMYHBIX BUIOB U
dbopM npencTaBieHUS;
- CaMOCTOSITETbHO BBIOMPATh ONTUMAIBHYIO (QOpPMYy MpEACTABICHUS HWHPOpPMAIMH |
WTIOCTPUPOBATH pellaeMble 3a7aud HECIIOKHBIMU CXEeMaMHU, JharpaMMaMi, MHOU rpadukod u
X KOMOMHAIUSMH.

Ynuueepcanvnvie kommynukamuenwie oeiicmeusn

Obwenue:
- B X0/i¢ OOCYXJIeHHsI ydeOHOTO Marepuasa, pPe3yJbTaToB JIA0OPATOPHBIX padOT M MPOEKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJTaeMON TEMbl U BBICKA3bIBaTh WJEH, HAllCJICHHBIC Ha
pelieHue 3a1a4u ¥ MoJiep>KaHnue 01aroxKenareIbHOCTH O0IIEHNS;
- COTOCTABJISITh CBOM CYXACHUS C CYXJACHHUSIMH IPYTUX YYaCTHHKOB TUAIIOTa, OOHApPYXKUBATh
pa3auvue U CXOJCTBO MO3UIINH;
- BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;
- MyOJWYHO TMPEACTABIATh PE3YIbTATHl BBITOJHEHHOTO (DPU3MYECKOTO OIbITa (IKCIEPUMEHTA,
HCCIICIOBAHMUSI, TPOCKTA).

Coemecmnasn oesamenbHOCMb (COMPYOHUYECMEB0):
- TIOHMMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUAYATbHOW padOThl MpH
pelIeHNH KOHKPETHON (pr3HUecKoil mpoOIembl;
- IPUHUMATD I[EJIM COBMECTHOM NIeATEIbHOCTH, OPTaHU30BBIBATh JEHCTBHS MO €€ JOCTUKEHUIO:
pacmpenensTb pojid, OOCYKIaTh MPOIECChl M Pe3yJdbTaThl COBMECTHOW paboThI; 0000maTh
MHEHUSI HECKOJIbKHX JIFOJICH;
- BBINOJHATH CBOIO 4YacTh pPaOOThI, JOCTHTas KadeCTBEHHOTO pe3yibTaTa IO CBOEMY
HATPABICHUIO U KOOPAUHUPYS CBOU JICUCTBUSA C APYTUMHU YJICHAMH KOMAaH/IbI,
- OIICHMBATh Ka4eCTBO CBOEro BKJIaJga B OOMIMN MPOIYKT IO KPHUTEPHUSAM, CAMOCTOSTEIHLHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.



Ynueepcanwvnuie pecynamuenvie oeitcmeusn

Camoopzanuzayus:
- BBISABISITH TPOOJIEMBI B JKU3HEHHBIX W YUYEOHBIX CHUTYalHsIX, TPEOYIOIIUX IS PEIICHUs
buznyecKux 3HAHMUIA;
- OPUCHTHPOBATHCS B PA3TUYHBIX MOJIXOAAX MPHUHITHS PEUICHUH (MHIUBUIYaTbHOE, MPUHATHE
pellleHus B TPYIIe, IPUHATHE PELICHUs TPYIIIOii);
- CaMOCTOSITEIBHO COCTaBJISITh QITOPUTM pelieHuss (QU3WYecKol 3agaud WM IUIaHa
UCCIIEIOBaHUSI €  Y4€TOM HMEIOIIMXCS  PEcypcoB M COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTHUPOBATH MpeiaraeMbie BAPUAHTHI PEIICHUN;
- IeNaTh BbIOOp 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camoxkonmpons (pehrexcusn):
- TaBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IpeJyiaraTh IiaH e€ HU3MEHEHHUS,
- OOBSCHATh TPHYUHBI JOCTHKEHHUS (HEJOCTHUKCHHS) PE3yJbTAaTOB JEATEIBHOCTH, IaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;
- BHOCUTH KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCIE B XOJ BBITIOJHEHUS (PUINIECKOTO
UCCJICIOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBILIUXCS CUTYallUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;
- OIICHUBATh COOTBETCTBHE PE3yJbTaTa LIETU U YCIOBHUSM.

OmouuonanvHvlil uHmMenIeKm:
- CTaBUTH ce0sl Ha MECTO JIPYroro 4yejoBeKa B XOJE CHopa WIH JTUCKYCCHH Ha HAYYHYIO TEMY,
MMOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro0.

Ilpunamue ceba u opyzux:
- MPU3HABATH CBOE MPABO HA OMIMOKY MPH PENICHHH (PU3NICCKUX 3a/1a4 WIH B YTBEPKICHUAX HA
Hay4YHbIE TEMBI U TAKOE KE MPABO JIPYrOro.

IIpenmeTHble pe3yJibTaThI

Ilpeomemmuvie pezynrvmamul uzyuenusa Kypca puzuku 7 Knacca:

- HCIIOJIb30BAaTh IOHATHUA: (1)I/ISI/IIICCKI/IG U XHUMHYCCKUE ABJICHH, Ha6JHOI[CHI/IC, OKCIICPUMCHT,
MOJieJIb, TUTIOTE3a; €IWHUIBI (PU3UUYECKUX BEJIMYMH; aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOE); MEXaHWYECKOEe JBMKEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, TMPSMOJMHEWHOE), TPaeKTOpHsl, paBHOJACHUCTBYyIOIIAs cuj, aedopManus
(ympyrasi, acTH4eckas), HEBeCOMOCTh, COOOIIAIOIINECS] COCY/IbL;

- paznuuath sBieHHS (AUddy3us; TEMIOBOE IBMKEHHE 4YacTHUIl BEUIECTBAa; PAaBHOMEPHOE
JABVOKCHUC, HECPABHOMCPHOC JIBUIKCHHUEC, MHCPLIUA, BSaHMOHeﬁCTBHG TCJI; paBHOBECUC TBép)II)IX
TeJ C 3aKperUIEHHON OChIO BpAIlleHHUS; Tepefayda JaBieHHs] TBEPIBIMH TellaMU, KHAKOCTIMU U
razamu; atMoc(epHOe NaBlieHHE, IJIaBaHWE TEJ; NMPEBpAIIeHNE MEXaHWYECKOH SHEPruu) IO
OMHMCAHUIO WX XapaKTepPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JaHHOE
buznyecKoe sIBICHUE;

- pacrmo3HaBaTh MPOSIBICHHE W3YYCHHBIX (PU3UYECKHX SIBICHHI B OKPYKAIOIIEM MHUpPE, B TOM
YUCJIIC (1)I/I3I/I‘-ICCKI/IG SABJICHUA B HNPUPOAC: MPUMEPLI ABHUKXCHUA C PA3JIMYHBIMH CKOPOCTIAMHU B
JKUBOM M HEXHMBOW NpUPOJE; ACHCTBUE CHIIBI TPEHUS B TMPUPOJAE U TEXHUKE, BIHSIHHE
aTMOC(bepHOFO JaBJICHUA Ha JKUBOU OpraHusM; ILIaBaHUEC pI)I6; pbIdaru B TCJIIC YCJIOBCKA, IMPU
TOM TEPEeBOAWTH MPAKTHUYECKYIO 3ajadyy B Y4eOHYI0, BBIICTSATH CYIIECTBEHHBIE CBONCTBA/
npU3HaKU GU3NYECKUX SIBICHUN;

- ONHCHIBATh H3YYCHHBIE CBOWCTBA Tel W (PU3UYECKUE SBIICHUS, HCIONB3Yys (PU3NYECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BELIECTBA, BpeMs, MYyThb, CKOPOCThb, CPEIHSS CKOPOCTb,
CWJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Teja, Cujla TPEHUs, JAaBlieHue (TBEPAOTO Tena, KHUIAKOCTH,
ra3a), BRITAJIKABAIONIAs CWJIA, MEXaHWYeCKas paboTa, MOIIHOCTb, TICYO CHIIBI, MOMEHT CHIIBI,
KOX((UIIMEHT TOJE3HOTO JCUCTBUS MEXaHU3MOB, KMWHETHYECKAss W MOTEHIMAlIbHAS JYHEPTus);
Ipu OnrvCaHuu IpaBUIIBHO TPAKTOBATbH (1)1/131/1qu1<1/1171 CMEBICJI HCIIOJIB3YEMbIX BCIWYWH, HX
0003HaYeHHS] U €NUHUIBI (PU3MUECKUX BEIUYHMH, HAXOAUTH (OPMYIBI, CBSA3BIBAIOIIUE TAHHYIO
(UBUYECKYI0 BEIMYUHY C JPYTUMHU BEIIMUYMHAMH, CTPOUTH TPapUKH M3YYCHHBIX 3aBUCUMOCTEH
(bU3NYECKUX BENYHH;



- XapaKTepu30BaTb CBOMCTBA Tel, (U3NYECKHUE SIBICHUS W IPOLECCHI, MCIONB3Ys IpaBHiIa
CJIOKEHMSI CHJI (BIOJIb OJTHOM IpsAMOIt), 3akoH [lackans, 3akoH Apxumena, paBUIO paBHOBECHS
pblyara (0J10Ka), «30J10TO€ MPABUIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHUYECKOW SHEpPIuu;
Opyd 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3alHUCHIBATh €r0 MaTEeMaTHYeCKOe
BBIPa)KEHHUE;

- OOBACHATH (PU3UUECKUE SIBICHUS, MPOLECCHl M CBOWCTBA TeN, B TOM YHCJIE M B KOHTEKCTE
CUTyallUid NPaKTHUKO - OPHUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NPUUYUHHO — CJEJICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE U3 | - 2 JTOrMYECKHX IIaroB ¢ onopoi Ha 1 - 2 W3ydeHHBIX CBOMCTBA
(bu3nUecKux sIBICHUH, GPU3NUYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

- pemate pacuy€THble 3a1au B 1 — 2 neiicTBUA, MCIIONb3Ys 3aKOHBI U (POPMYJIbI, CBSA3bIBAIOILNE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHaIM3a YCIOBHS 33/1a4M 3aIHCHIBAaTh KPAaTKOE YCIOBUE,
HOJCTABIATh (PU3NUECKUE BEJIMYMHBI B (POPMYJIBI U IPOBOJUTH PACUEThI, HAXOAUTh CIPABOYHBIE
JaHHble, HEOOXOIMMBbIC JJsi pEUICHHs 3a/Jad, OICHMBATh PEATUCTHYHOCTh MOJYYECHHOU
(bU3M4eCcKOil BETMUNHBL;

- pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXXHO PEIIUTh MPU MOMOIIM (U3UYECKUX METOJIOB; B
ONKCAaHUM HCCIIEI0BaHMS BBIICJIATh MPOBEPSAEMOE IMPEAINOoKeHHE (TUIOTe3y), pa3inuyarh U
MHTEPIPETUPOBATH MOIYYEHHBIN pE3yNlbTaT, HAXOAUTh OIIMOKU B XOJ€ OIBITA, AEJIaTh BBIBOJbI
II0 €ro pe3yJbTaTaM;

- TMPOBOAMTH OMBITHI MO HAOMIONEHUIO (U3NYECKUX SIBICHUN WIH (U3HMYECKUX CBOHCTB TEIl:
(bopMynupoBaTh IMpOBEpsieMble MPENOI0KEHUs, COOUPAaTh YCTAHOBKY W3 HPEJIOKEHHOIO
000pyI0BaHUSs, 3aIMCHIBATH XOJ ONBITa U (POPMYIIUPOBATH BHIBOKI;

- BBIIOJHATH MpPSIMbIE H3MEPEHUS] PACCTOSHUSA, BPEMEHH, Macchl Tena, 00b&éMa, CHIIBl U
TEMIIepaTyphl C UCIIOJIIb30BAaHNEM AaHAJIOTOBBIX M HHU(POBBIX MPUOOPOB; 3AMMCHIBATH OKA3AHUS
nprOOpPOB ¢ Y4ETOM 3aJJaHHOM aOCONMIOTHOM MOTrPEIHOCTH U3MEPEHNUH;

- TPOBOJHUTH HCCIECJOBAHNWE 3aBHCHUMOCTH OJHOW (DU3NYECKON BEIMYMHBI OT JPYroil ¢
UCIOJIb30BAaHUEM MNPSAMBIX U3MEPEHUH (3aBUCHUMOCTH MYTH PABHOMEPHO JBMXKYILEIrOCs Teja OT
BPEMEHM [BHKCHHS TeJa; CHJIbI TPEHHsS CKOJBXKEHHs OT Beca Tejla, KauecTBa 0O0pabOTKU
IOBEPXHOCTEH TeJl U HE3aBUCHUMOCTH CHJIbl TPEHHUS OT IUIOLIAJANU CONMPUKOCHOBEHMS TEN; CHUJIbI
YIOPYTOCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOUIEH CUiIbI OT 00bEMa MOTPyXKEHHOW YacTu
TeJa ¥ OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHMCHMOCTH OT IUIOTHOCTH Teja, OT IIyOMHBI, Ha
KOTOPYIO MOTPY’KEHO TEJO; YCIOBUH IUIaBaHUS TeEJ, YCIOBUNM PaBHOBECUS pblyara M OJIOKOB);
y4acTBOBaTh B IUIAHUPOBAHMM Y4eOHOTO HCCIEIOBaHUs, COOMpPATh YCTAaHOBKY M BBIMOJHATH
U3MEpEeHUs, CcleAys MpeaJoKeHHOMY IUIaHy, (UKCHUPOBATh pE3yJbTaThl IOIYYEHHON
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BUAE MPEUIOKEHHBIX TaOMUI M TrpaduKoB, JenaTh
BBIBO/JIbI 110 PE3YJIbTaTaM HCCIIEOBAHMS;

- NPOBOJIUTH KOCBEHHbIE MU3MEPEHMs (PU3MUECKUX BEIMUYUH (TJIOTHOCTh BEIECTBA JKUAKOCTH U
TBEPJOrO TeEJla; CHUIAa TPEHUs CKOJIBKEHUS; JaBJICHHE BO3/lyXa; BBITAIKMBAIOLIAS CHIIA,
JeMCTBYIOMAs Ha MOTPYKEHHOE B )KUJKOCTh TeNI0; KO3()(UIIUEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), CJEIys MPEATOKEHHON MHCTPYKLMM; MPH BBINOJIHEHWU H3MEpPEHHH coOupaTh
DKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUYMCIIATH 3HAUEHUE UCKOMOU BEJINYUHBL;

- yKa3bIBaTh NPUHIUIBI AEUCTBUS MPUOOPOB M TEXHUYECKHX YCTPOMCTB: BEChl, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIIMECS COCY Ibl, OapOMETp, phlyar, MOABMKHBIA U HETOABHKHBIN OJIOK,
HaKJIOHHAs [JI0CKOCTb;

- XapaKTepHU30BaTh MPUHIMIIBI JEHCTBHUS M3YYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOMCTB C
OrMmopod Ha HX oOnucaHuss (B TOM 4HCIe: TMOJIIMIIHUKH, YCTPOWCTBO BOJOMPOBO/IA,
TUIPABIMYECKUM IIPECC, MAaHOMETP, BBICOTOMED, IOPIIHEBOM HACOC, apeoMETP), HCIOJb3Ys
3HaHHSA O CBOWCTBAaX (U3MYECKUX SABJIEHUI U HEOOXonuMble (HU3NYECKHe 3aKOHBl U
3aKOHOMEPHOCTH;

- IPUBOAUTH MPUMEPHI / HAXOAUTH MH(OPMALIUIO O MPUMEPAX MPAKTUUYECKOTO HUCIIOJIb30BAHUS
¢u3nuecKkux 3HaHUI B MOBCETHEBHOM XHU3HU JJIs o0ecrieyeHns 0e30MacHOCTH NP OOpallieHuu
¢ mpubopamMu U TEXHUYECKUMHU YCTPONCTBAMH, COXpPAHEHHs 3/J0pPOBbsl U COONIOIEHUS HOPM
HKOJIOTUYECKOT0 MOBEIEHHS B OKPYKAIOLIEH CPELE;

- coOI0IaTh MpaBUjIa TEXHUKU 0€3011acHOCTH MpH paboTe ¢ 1ab0paToOpHBIM 000pPYI0BAHUEM;



- OCYIIECTBIISATh OTOOP UCTOUHUKOB HH(OpMaLuy B ceTH VIHTepHET B COOTBETCTBHUHU C 3a/IaHHBIM
IMMOUCKOBBIM 3aIllpOCOM, Ha OCHOBC HMCHOIIUXCH 3HAHUM " HyTeM CpaBHCHHA Pa3JIMYHBIX
MCTOYHUKOB BBIICNATh UH(POPMAINIO, KOTOpas SIBISETCA MPOTUBOPEUMBOW HIIM MOXKET OBITh
HEJIOCTOBEPHOM;
- HWCIIOJIb30BAaTh IPH BBHINOJHEHUH YYE€OHBIX 3aJaHUM HAyyHO — MOMYJSIPHYIO JIUTEPaTypy
(GU3MYECKOTO COACpIKAHMSI, CIPABOYHBIE MaTepHallbl, pecypchl cetu HHTEepHET; BIAICTh
npuéMaMyd KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOW 3HAKOBOM
CHUCTEMEIL B IPYTYIO;
- co3/1aBaTb COOCTBEHHBIE KpaTKHUEe MUCbMEHHBbIE M YCTHbIE COOOIIEHUS HAa OCHOBE 2 — 3
MCTOYHUKOB MHGOpManuu (HU3NUECKOTO COJEp>KaHus, B TOM YHUCIe MyOJIUYHO AeNaTh KpaTKue
COOOINEHUsI O pe3ylibTaTaX NPOSKTOB WM Yy4YEOHBIX WCCICAOBAHUI; TPU 3TOM TPAMOTHO
MCIIOJIb30BaTh M3yYCHHBIH MOHATUNHBINA ammapaTr Kypca (U3HUKH, COIMPOBOXAATh BBICTYILICHUE
MPE3EHTALUEM;
- TP BBIMOJHEHUH YY€OHBIX [IPOCKTOB U UCCIIEIOBAaHUI pacipeiesTh 00S3aHHOCTH B TPYIINE B
COOTBCTCTBHMH C IIOCTAaBJICHHBIMU 3aJadaMH, CJICAUTH 3a BBIIIOJHCHHCM IIJIaHA I[CﬁCTBPIfI,
aJIeKBaTHO OIEHUBAaTh COOCTBEHHBIM BKJIAJ B JESATENBHOCTb TPYIIIbI; BBICTPAUBATh
KOMMYHUKATHBHOC B3aI/IMO,Z[eI\/JICTBI/Ie, YUUTBIBAsA MHCHHUEC OKPYKAIOMIUX.

Ilpeomemmnvie pezynromamul uzyuenus Kypca gpuzuku 8 Knacca:

[IpenmeTHbIe pe3yIbTaThI JOJDKHBI OTPAXKaTh CHOPMUPOBAHHOCTD y 00yUAIOMIUXCSI YMEHUIA:
- UCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mephl MOJIEKYJI, TEIUIOBOE ABUKCHHE aTOMOB M MOJIEKYI,
arperaTtHble COCTOSHUSI BEIECTBA, KPUCTAUIMYECKHME U aMOp(dHbIE TeNla, HACHIIIEHHbIH U
HEHACBIUICHHBIN I1ap, BIAXXHOCTb BO3[yXa; TEMIIEpaTypa, BHYTPEHHSSA DJHEPIUs, TEILIOBOU
JIBUTATENb; JJIEMEHTApHbIN D3JIEKTPUUECKUN 3apsifl, AJIEKTPUYECKOE I10Jie, MPOBOJHUKHU U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE I10JIE;
- pa3nuuaTh SABJIEHHS (TEIUIOBOE pacIIMpEeHue /cxKaTue, Teroneperada, TeIIOBOe PaBHOBECHE,
CMauMBaHME, KAIMJULIPHBIE SIBICHUS, UCIIAPEHHUE, KOHJEHCAlMs, IUIABICHUE, KpUCTaJUIM3aLus
(oTBepreBaHUE), KHUIIEHUE, TeIulonepenaya (TErIoNnpOBOJHOCTb, KOHBEKIUS, H3IIy4EHUE);
JJIEKTpU3alMsl TeJ, B3aUMOJCHCTBUE 3apsAl0B, IEHCTBUSA DJIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHICTBUE MarHUTOB, JEHCTBHE MAarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM)
II0 ONMCAHMIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIMX JAHHOE
(du3nYeCcKoe SIBJICHUE;
- pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (U3UUECKUX SBJICHUA B OKpPYXKAIOIIEM MHUpE, B TOM
ymcliie pU3NYEeCKUe SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U KaWUISIPHbIE SIBJICHUS B
pUpoie, KpUCTaUIbl B Ipupoje, nznydenue CoiHIa, 3aMep3aHrue BOJIOEMOB, MOPCKUE OpH3BI,
00pa30BaHUE POCHl, TYMaHa, UHEs, CHEra; MIEKTPUUECKUE SBJICHUS B aTMOc(]epe, JIEKTPUIECTBO
JKUBBIX OPraHM3MOB; MarHUTHOE MoJie 3eMid, Jpeld MOIHCOB, POJib MarHUTHOTO MOJS JJIs
KHU3HU Ha 3emiie, MOJIIPHOE CUSTHHE; IIPU 3TOM NEpeBOJUTH MPAKTUUYECKYIO 3ajjauy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA /IPU3HAKU (PU3UUYECKUX SIBICHUN;
- XapakTepHu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLECCHI, MCIOJIb3Ysl OCHOBHBIC
MOJIO)KEHUS MOJIEKYJISIPHO — KHHETUYECKOW TEOpUM CTPOEHHUs BEUIeCTBa, IMPUHIUI
CYNEpIIO3UIMU ToJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsija, 3akoH Oma amns
yyacTka Lenu, 3akoH Jxoyns — JleHna, 3akOH COXpaHEHHs] PHEpPrHM; IpU STOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIIMChIBATh €0 MaTeMaTUYECKOE BhIpaKEHUE;
- 00BACHATH (PU3MUECKHE IMPOLIECChl U CBOMCTBA TEN, B TOM YHCIE M B KOHTEKCTE CHUTYyallUi
IIPAKTUKO — OPHEHTHPOBAHHOIO XapaKTepa: BBIABIATh INPUYUHHO — CJIEICTBEHHBIE CBS3H,
CTpPOUTHh OOBsICHEHHE U3 | — 2 JOrM4ecKux 1aroB ¢ omopoil Ha 1 — 2 HW3y4eHHBIX CBOMCTBA
(bu3nuecKux sBICHUH, GPU3NUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;
- pacro3HaBaTh MpoOJEeMbl, KOTOPbIE MOXKHO PELIUTh MPH NOMOIIM (U3NYECKUX METOJIOB;
WCIIOJIb3YSl ONMCAHME MCCIEAOBAHUSA, BBIAEIATH INPOBEPSIEMOE IPEAINIOJIOKEHUE, OLEHUBATh
MPaBUJIbHOCTb MOPSIIKA MPOBEIEHUS UCCIIEJOBAHMUSI, JIEJIaTh BBIBOIBI;
- pemath pacy€THbIC 331a4M B 2 — 3 MeCTBUSA, MCIIONB3Ys 3aKOHBI U (POPMYJIBI, CBS3bIBAIOIINE
(Gu3nyecknue BEIMUYUHBI: HA OCHOBE aHAIW3a YCJIOBMS 3a/a4M 3alMChIBaTh KPAaTKOE YCIOBUE,
BBISBIISATh HEJOCTATOK JaHHBIX JUIS pELIeHUs 33a7a4yd, BBIOUpATh 3aKOHbI U (OPMYIIBL,



HeoOXonuMble A €€ pelleHus, NMPOBOAUTh PAacu€Thl U CPAaBHUBATh IOJyYEHHOE 3HA4YEHUE
($u3nUeCcKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

- pacmno3HaBaTh NPOOJEMbI, KOTOPbIE MOXXHO PEIHIMTh MPH MOMOLIM (PU3UYECKUX METOJOB;
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE IPEANOJIOKEHUE, OLEHUBAThH
IPaBUIBHOCTb MOPsAKA IPOBEACHUS UCCIEI0BaHUs, A€IaTh BEIBObI;

- TPOBOJUTH OMBITHI MO0 HAOIIOACHUIO (U3MUECKUX SBICHUN WM (U3NYECKUX CBOMCTB Tel
(KanmuJUIApHBIE SBJEHUS, 3aBUCUMOCTh JABJIEHUS BO3QyXa OT ero oObEMa, TeMmIepaTypsbl;
CKOpPOCTH TIpOIlecca OCTBHIBAaHUS / HarpeBaHHsl NpU M3IyYEeHHM OT LBETa HU3JIydaromen /
HOMJIOIIAIOIIEH MOBEPXHOCTH; CKOPOCTh HCIAPEHMs BOJAbI OT TEeMIEpaTypbl XHJIKOCTH U
IUIOIAAN €€ MOBEPXHOCTHU; AJIEKTPU3alUs TeJ W B3aUMOJIEHCTBHE IEKTPHUUECKUX 3apsfoB;
B3aMMOJIEMCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJlW3allUs MAarHUTHBIX IIOJIEH IOCTOSHHBIX
MarHuTOB; JEHCTBHSI MarHUTHOIO IOJSl HA IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOWCTBA  OJIGKTPOJBUTATENA  IOCTOSHHOTO  TOKa):  (OPMYJIHMPOBAaTH  IPOBEpsiEMbIE
IPEINOoN0XKEeHUs, cOOUpaTh YCTAHOBKY M3 IPEIOKEHHOTO0 OOOpYAOBAaHUS; OMNMCHIBATH XOJ
OTbITa U POPMYIIUPOBATH BHIBOJIBI;

- BBINOJHATh HPSMbIE M3MEPEHHsI TEMIIEPAaTypbl, OTHOCUTEIbHON BIAKHOCTH BO3YyXa, CHIIbI
TOKa, HANpPSKEHHS C HCIOJIb30BAHMEM AaHAJOTOBBIX NPUOOPOB M JATYMKOB (PU3HUECKUX
BEJIMYMH; CPABHUBATH PE3YJIbTaThl U3MEPEHUN C YUETOM 3aJaHHOI aOCOIIOTHOM MOTrPeLIHOCTH;

- TPOBOJHUTH HCCIEJOBAHMWE 3aBHCHUMOCTH OJHOW (PU3UYECKON BEIWYMHBI OT JIPYroil ¢
UCIOJIb30BAaHUEM MPSMBIX H3MEpEeHHH (3aBUCHUMOCTb COIpPOTHBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIM HONEPEYHOr0 CEUEHUs U YAEJIbHOTO COIPOTUBIIECHHS BEIIECTBA NPOBOJHUKA;
CHJIBI TOKa, MIYLIEro uepe3 IPOBOAHUK, OT HANPSHKEHHS Ha HPOBOJHHKE; MCCIEIOBAHUE
[OCJIE0BATEIBHOTO W MApajuIeIbBHOTO  COEAMHEHUH  IPOBOJHHUKOB):  IJIAHUPOBATh
UcclieIoBaHue, cOOUPATh YCTAHOBKY M BBINOJHATh U3MEPEHUS, CIelys IPEI0KEHHOMY IUIaHy,
¢ukcupoBaTh pe3yabTaThl MOJIYYEHHOM 3aBUCMMOCTH B BHUAE TaOmul U TpaduKoB, JeiaTb
BBIBOJIbI 110 pe3yJIbTaTaM UCCIIEI0BaHMS;

- TIPOBOJIMTH KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BETUYMH (yIelIbHAs TEIUIOEMKOCTh BEIIECTBA,
COIIPOTHBIJIEHUE TMPOBOJHMKA, pabOTa M MOIIHOCTb 3JEKTPUYECKOr0 TOKAa): IUIAHUPOBATh
U3MEpEHUs], COOUpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs NMPEAJIOKEHHON UHCTPYKLIUU, U
BBIYHUCIIATH 3HAUCHHE BEITUYMHBI;

- cOOIIOIaTh MpaBMJIa TEXHUKH O€30MacHOCTH MpH padoTe ¢ 1ab0paTOPHBIM 000PYIOBaHHEM;

- XapaKTepHU30BaTh MPUHIMUIBI JEHCTBHUS M3YYEHHBIX HNPUOOPOB M TEXHUUECKUX YCTPOHCTB C
OMopol Ha MX OMNHMCAHMA (B TOM YHUCIE: CHCTEMa OTOIJIEHUS JOMOB, T'MTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYUK HIIEKTPUUYECKOM SHEPIHH, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpbl, HarpeBaTelIbHbIE AIIEKTPONPUOOPH! (TPUMEpPHI), SJIEKTPUUECKHUE MPEelOXPaHUTENH;
AJIEKTPOMArHUT, 3JEKTPOJBUTATENIb IOCTOSIHHOTO TOKAa), WCIOJNb3ysd 3HAHHSA O CBOMCTBax
(bu3nyecKuXx SIBICHUN U HEOOXO0AUMbIE (PU3NUYECKHIE 3aKOHOMEPHOCTH;

- pacrno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHCTBA M HM3MEPHUTENIbHbIE MPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM pHUCYHKaM (KUJIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTATEIb BHYTPEHHETO CTOPAHHUs, IEKTPOCKOI, PEOCTAT); COCTABIATh CXEMBI DJIEKTPUUYECKUX
LeNnel ¢ MOCIe0BATENIbHBIM U MapajlIeIbHBIM COEAMHEHUEM DJIEMEHTOB, Pa3iinyasl YCIOBHbBIE
0003HaUEHMSI FTIEMEHTOB JIEKTPUUYECKHX IIeTIeH;

- IPUBOAUTH MPUMEPHI / HAXOAUTh MH(OPMALIMIO O MPUMEPAX MPAKTUUYECKOIO HUCIIOJIb30BAHUS
(bu3nuecKrx 3HaHUHN B MOBCEIHEBHON *KM3HM I o0ecriedeHns 6e30MacHOCTH MpHU 00pallieHUH ¢
npubopaMyl W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMs 370POBbsi U COOJIIOJIEHUS HOPM
HKOJIOTUYECKOT0 MOBEIEHHS B OKPYKAIOLIEH CPELE;

- OCYILIECTBJIATH MOUCK MH(pOpManuu (U3NYECKOTo cojepkaHusi B ceTH VHTepHeT, Ha OCHOBE
UMEIOUIMXCAd 3HAHUW W NYTEM CpaBHEHUs JOIOJIHUTENbHBIX HCTOYHUKOB  BBIIEIATH
uH(pOpMalIKIO, KOTOpas SBJISIETCS MPOTUBOPEUNBOI HITM MOXKET ObITh HEJOCTOBEPHOM;

- WUCMOJb30BaTh INPH BBHIMOJIHEHUH YUYEOHBIX 33/JaHUN HAayyHO — MOMYJSPHYIO JUTEpaTypy
bu3nyecKoro cojaep)KaHMs, CIpPaBOYHbIE MaTepHalibl, pecypcbl cetu IHTepHeT; BlaneTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHMs HH(GOpPMAIMM W3 OJHOW 3HAKOBOU
CHCTEMBI B JIPYTYIO;



- co371aBaTh COOCTBEHHBIC TUCHMEHHBIE U KPATKHE YCTHBIC COOOIIECHMS, 00001as nHPpOpMaIIUIO
U3 HECKOJBKUX MCTOYHHKOB (PU3UYECKOTO COJEPKAHUS, B TOM UYUCJE MYOJIUYHO MPEACTABISATH
pe3ynbTaThl TPOEKTHOM WM HCCIEAOBATENbCKOM AESITENbHOCTH; TPU D3TOM TI'PAMOTHO
WCIIOJIb30BaTh M3YUYCHHBINA MOHSATUIHBINA ammapar Kypca (U3HUKH, COIMPOBOXKIATh BBICTYILICHUE
MpE3EHTALINECH;

- TIPH BBIMOJTHEHUN YYCOHBIX TIPOSKTOB U MCCIEIOBAHUN (PU3UIECCKHUX MPOIIECCOB PACTIPEIEISTh
00513aHHOCTH B IPYIIE B COOTBETCTBUH C TIOCTABJICHHBIMU 3a/1a4aMU, CJIEIUTH 3a BHIIOJIHEHUEM
IUTaHa JICUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OICHWBATh COOCTBEHHBIM BKJIAa B
NESATENIbHOCTh ~ TPYIIbl;  BBICTPaWBAaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, IPOSBISA
TOTOBHOCTb pa3peiaTs KOH(PIUKTHL.

Ilpeomemnsie pesynomamul uzyuenusn Kypca uzuxu 9 knacca:

[IpenMeTHbIE pe3yabTaThl JOHKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0yUYAIOUIUXCS YMEHUIA:
- HUCIIOJNIb30BaTh TOHSATHS: CHCTeMa OTcu€ra, MaTepualibHas TOYKa, TPACKTOPHS,
OTHOCUTEJIbHOCTh MEXaHMYECKOTo NBIXKEHUS, nedopMmanus (ynpyras, IiiacTudeckas), TpeHue,
LEHTPOCTPEMUTENFHOE YCKOPEHHUE, HEBECOMOCTh U TEPETPY3KU; LEHTP THKECTH; aOCOIIOTHO
TBEPOE TEJO, UEHTP TSHKECTH TBEPIOTO Tela, paBHOBECHE;, MEXaHUYECKUE KOJIeOaHUsl U BOJHBI,
3BYK, HHPPA3BYK U YJIBTPA3BYK; AJIEKTPOMATHUTHBIC BOJHBI, IITKaja AJIEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U TATbHO30PKOCTh, CIIEKTPHI UCITYCKaHUs U TMOIJIONICHUS; anb(da -, 6eta - u
ramMmma — U3J1y4eHus, U30TOIbI, SIepHAsi YHEPTEeTUKA;
- pasnuyarh SBJICHHS (PaBHOMEPHOE U HEpPaBHOMEPHOE TMPSMOJIMHEHHOE JIBIIKEHUE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBW)KEHHE, CBOOOJHOE TMaJeHHE TeJ, paBHOMEPHOE
JIBUKEHHE TI0 OKPY>KHOCTH, B3aUMOJICHCTBUE TeJl, PEaKTUBHOE IBHXKEHHE, KoJebaTeabHOoe
JIBIDKEHHUE (3aTyXawollMe U BBIHYXKJCHHbIE KOJIEOAaHUs), PE30HAHC, BOJHOBOE JBUXKEHUE,
OTpaKeHHME 3BYKa, DIEKTPOMArHUTHAas HWHIYKIMs, MPSIMOJMHEHHOE pacmpocTpaHEHue,
OTpaXEHHUE U IPEJIOMIICHUE CBETA, [OJIHOE BHYTPEHHEE OTPAXKEHHE CBETA, Pa3sioKeHHUE Oesoro
CBETa B CIEKTP M CIOXEHHE CIEKTPaJbHBIX I[BETOB, E€CTECTBEHHAs pPaJHOAKTUBHOCTH,
BO3HUKHOBEHUE JTMHEHYATOTO CIIEKTpa U3yUEHHUS) 10 OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHHE;
- pacro3HaBaTh MPOSIBIICHUE W3YYCHHBIX (M3MUECKUX SIBJICHUW B OKPYXKAroOIIeM MUpE (B TOM
yrcne (u3NUecKue SBICHUS B MPHUPOJE: MPIIKMBBI U OTIUBBL, JBUXKEeHHE MiuaHeT CoIHEYHOMN
CHUCTEMBI, PEAKTUBHOE J[BHXCHUE O>KUBBIX OPraHW3MOB, BOCHPHUSTHE 3BYKOB >XHBOTHBIMH,
3eMJIETPSACEHHE, CEHCMUYECKHUE BOJIHBI, ILIYHAMH, 3XO, LIBETa TeEJ, ONTHUYECKHE SIBIICHUS B
npupose, OHMOIOrMYecKoe JeHCTBUE BUAMMOIO, YIbTPa(QHUOIETOBOTO M PEHTTEHOBCKOIO
U3ITy4eHUH; €CTeCTBEHHBIM paJMOAKTUBHBIM (OH, KOCMHUYECKHE Iy4d, pPaJAHMOAKTUBHOE
W3JIy9eHHE TPUPOTHBIX MHHEPAJIOB; JIEUCTBHE PAJAMOAKTUBHBIX W3JyYEHUM HA OpraHu3M
YEJIOBEKa), IMPU 3TOM TEPEBOJIUTh MPAKTUUYECKYIO 33/1a4y B yU4€OHYIO, BBIJICTSATh CYIIECTBEHHbBIS
CBOICTBa / IpU3HAKK (PU3UYECKUX SBICHHIA,
- ONUCHIBATh HM3YYCHHBIE CBOWCTBA TeN M (PU3MUECKHE SBJICHUS, HWCIONB3YsS (U3HUYECKUE
BEJIMYMHBI (CpEAHsISl U MTHOBEHHAs CKOPOCTh Tella MPH HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
nepeMenieHre, MyTh, yrioBas CKOPOCTb, CHJIa TPEHUs, CHJA YIPYrOCTH, CHUJIa TSKECTH,
YCKOpEHUE CBOOOAHOTO MaJeHusi, BeC Tela, MMIIYJIbC Tela, UMIYJIbC CHJIBI, MEXaHHYecKas
paboTta MU MOITHOCTH, MOTEHIIMATbHAS SHEPTUsl TeJa, MOJHATOrO HaJl MOBEPXHOCTHIO 3EMIIH,
NOTEHIMAIbHAsL SHEPIUsl CXKATOW NPYXKUHBI, KUHETUUYECKas SHEPrusi, MOJIHAasg MeEXaHU4YecKas
SHEPTUs, MEPHOJ U YacToTa KoJeOaHW#, /UIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOpPOCTb CBETa, MOKa3aTellb MPEIOMJIEHUSI Cpebl); MPU OMNUCAHUU NPABUIBHO TPAKTOBATH
(U3UYECKUN CMBICIT MCTIONB3yeMbIX BETUYHH, 0003HAYEHUS U €IUHUIIBI (DU3UISCKUX BEITUYHH,
HAXOJUTh (OPMYIBI, CBSA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIIMYUHY C JPYTUMH BEIHMUYMHAMH,
CTPOUTH rpadMK U3YUYSHHBIX 3aBUCHMOCTEH (PH3NUECKUX BETUUIMH;
- XapaKTepu30oBaTh CBOWCTBAa Tel, (PU3WUYECKHE SBICHUS U TIPOIECCHI, HCIONB3ySd 3aKOH
COXpaHEHHUs YHEPTruH, 3aKOH BCEMHUPHOTO TITOTEHUS, MPUHIUI CYMEPIIO3UIIMN CHJI, TTPUHITATI
oTHocutenbHOCTH [anunes, 3akoHbl HBIOTOHA, 3aKOH COXPAHEHHUS HWMITYJIbCA, 3aKOHBI
OTPaKEHUS W TPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO W MacCOBOTO YHCEN MpHU



AJIEPHBIX peaKUUsaX; IPU ATOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alUCHIBATh €rO
MaTEMaTUUYECKOE BBIPAKEHUE;

- OOBACHATH (hpU3MYECKHE IPOLIECChl U CBOWCTBA TE€Jd, B TOM YMCJIE€ U B KOHTEKCTE CUTyalUi
IIPAKTUKO — OPHEHTHPOBAHHOI'O XapaKTepa: BBIABIATb IPUYUHHO — CJIEICTBEHHBIE CBS3H,
CTPOUTHh OOBSICHEHHWE W3 2 — 3 JIOTMYECKHX IIaroB ¢ OMopoi Ha 2 — 3 M3YYCHHBIX CBONCTBA
bu3nUecKuX SBICHUH, PU3NICCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

- pemath pacu€THble 3a7auyd (ONMUpAIOUIMECs Ha CUCTEMY U3 2 — 3 ypaBHEHMH), MCIIOJIB3Ys
3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PHU3UUECKUE BETMUYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4u
3allUCBIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTAIOLINE WM M30BITOYHBIE JaHHBIE, BEIOMPATH
3aKOHbl M (OpPMyJbl, HEOOXOAWMMBIE JJs pEIIeHUs, MPOBOAUTh pacu€Tbl M OLEHHUBATh
PEATMCTUYHOCTD MOJYYSCHHOTO 3HAUCHHS (PU3MUYECKON BEIMUHHBI,

- pacmno3HaBaTh NPOOJEMbI, KOTOPblE MOXXHO PELIMTh MPU MOMOLIM (U3UYECKUX METOJO0B;
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACNATH MPOBEPSIEMOE IPEANOIOKEHUE, OLIEHUBATH
IPaBUIBHOCTh IIOPSIKA TIPOBEJIEHHS] HCCIEAO0BaHMs, J€laTh BBIBOJAbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUIN U OTIBITOB;

- IPOBOJUTH OMBITHI 110 HAOIIOAECHUIO (U3MUECKUX SBICHUH MM (U3NYECKUX CBOMCTB Tel
(u3yueHnue BTOporo 3akoHa HblOTOHa, 3aKOHAa COXpaHEHHUs SHEPrUM; 3aBUCUMOCTH IE€PHOJA
KoJIeOaHUH MPYKUHHOT'O MasgTHUKA OT MAcChl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTB OT
aMIUTATYIBI MAJIbIX KOJeOaHU; IPSIMOJIMHEHHOE PAacIIPOCTPAHCHHUE CBETA, Pa3lIoKeHHE OEIIoro
CBETa B CIEKTP; U3y4eHHE CBOWCTB M300pa)KeHUs B INIOCKOM 3€pKaljieé U CBOMCTB M300paKeHUs
npeaMeTa B cCoOMparoei JInH3e; HaOIroIeH!e CIUTOIIHBIX M IMHEWYaThIX CIIEKTPOB U3ITyYCHNs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO HabOpa 000pyA0BaHUS; ONUCHIBATE X0/
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

- IPOBOJIUTH IPU HEOOXOJUMOCTH CEpUI0 NPSMBIX M3MEPEHUH, ONpeesss cpelHee 3HaueHue
U3MepAeMOil BeTMUMHBI ((POKYCHOE pacCcTOsHHE COOMparomiei JMH3bI); 000CHOBBIBATH BHIOOP
crioco0a u3MepeHus / H3MEPUTEIHLHOTO pUoopa;

- TIPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PM3NYECKUX BEIUYMH C MCIIOJIB30BAHUEM IPSIMBIX
U3MepeHuil (3aBUCUMOCTb IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUXKEHUU 0€3 HadaJbHOMN
CKOPOCTH; IIEpro/ia KojaeOaHnii MaTeMaTUUeCKOro MasiTHUKA OT JIIMHBI HUTH; 3aBUCUMOCTH yIjia
OTpaKeHHsl OT YyIVla MaJEHUus): IJIAaHUPOBAaTh MCCIIEOBAHUE, CAMOCTOATENBHO COOUpaTh
YCTAHOBKY, (PMKCHPOBATH PE3YJbTAThl MOJTYYEHHONW 3aBUCUMOCTH (PU3MUYECKHX BEIMYHMH B BHUJIE
TaOJIuI U TpaUKOB, A€TaTh BBIBOABI 110 pe3yJbTaTaM HCCIIeI0BaHUS;

- MPOBOJIUTH KOCBEHHbIE M3MEpEHMs (PU3MUECKUX BEIMYMH (CPEIHss CKOPOCTb M YCKOpPEHHE
TeJa IPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOIHOTO MaieHus, KECTKOCTD MPYKUHBI,
KOA(Q(UIMEHT TPEHMsI CKOJIbXKEHHS, MeXaHudeckass paboTa M MOIIHOCTb, YacTOTa M IMEPHOJ
KoJIeOAaHUH MaTeMaTHYeCcKOro M MPYXKHHHOTO MasTHUKOB, ONTHYECKass cujla coOuparoeit
JIMH3bI, PAJMOAKTUBHBIA (DOH): IUIAHUPOBATh W3MEPEHUs; COOUpPATh HKCHEPUMEHTAIbHYIO
YCTAHOBKY U BBINIOJIHATH U3MEPEHHUS, CIIEAYS NPEAT0KEHHON HHCTPYKIMH; BBIYUCIIATh 3HAUCHHE
BEJIMYMHBI M aHAJIM3UpPOBaTh IOJIYYEHHbIE PE3yJbTaThl C Y4YETOM 3aJaHHOM MOTIPEHIHOCTH
U3MEPEHHUI;

- pasznuyaTh OCHOBHBIE IMPU3HAKU HM3YyYEHHBIX (U3MUECKUX MOJEeJeil: MaTepuanbHas TOYKa,
abCoIIIOTHO TBEPJIOE TEJO, TOUEUHBIN HCTOYHHUK CBETA, JIy4, TOHKAs JIMH3a, UIaHeTapHas MOJEIb
aToMa, HyKJIOHHasi MOJIeJIb @aTOMHOT'O Spa;

- XapaKTepHU30BaTh MPUHIMIIBI JEHCTBHUS M3YYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOMCTB C
ONMOpol Ha WX ONUCaHUS (B TOM YHCIE: CHUIAOMETP, AATYUKU IOJOKEHHS, PACCTOSHUS U
YCKOpEHHUs, paKeTa, 5XOJIOT, OYKH, IepUcKol, ¢oToamnmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOI, TO3UMETp, Kamepa BuiibcoHa), HCronb3ys 3HaHUS O CBOWCTBaX (DHU3HUECKUX
SBJICHUN U HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

- OO0 IaTh MpaBuia TEXHUKU 0€30M1acHOCTH IpH paboTe ¢ 1a00paTOpHBIM 000PYIOBaHHUEM;

- HUCIOJB30BaTh CXEMbl M CXEMAaTHYECKHE PUCYHKH M3YYEHHBIX TEXHHUYECKHUX YCTPOICTB,
U3MEPUTENIbHBIX TMPUOOPOB M TEXHOJOTMYECKHMX MPOLECCOB IMPH pPELIEHUH Yy4eOHO —
NPAaKTUYECKHUX 3a]1a4; ONTHYECKUE CXeMbI /Ui MOCTPOCHUSI U300paKeHUH B TUNIOCKOM 3epKajie U
cobuparoIie TMH3E;



- MIPUBOJAUTH NPHUMEPHI / HAXOAUTh MHPOPMAIMIO O MpUMepax MPaKTHYECKOTO MCHOIb30BAHMS
¢u3nuecKkux 3HAHUI B MOBCEJHEBHOM KHU3HM AJs o0ecrieyeHns 0e30MacHOCTH MPH OOpaIleHuu
¢ mpubopamMu M TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHUS 37I0POBBSI U COOJIIOACHUS HOPM
9KOJIOTMYECKOTO TIOBE/ICHHSI B OKPYKaIOIIEH Cpee;

- OCYIIECTBISTh NOWCK HHpOpManmu Qusndyeckoro coxepxanusi B cetu MHTepHer,
CaMOCTOSITENIbHO  (OPMYJIMPYS  TOMCKOBBIM  3alpoc, HAXOMUTh YT  ONpeeTCHHS
JOCTOBEPHOCTH TIOJy4EHHOW MH(OPMALMK HAa OCHOBE MMEIOIUXCS 3HAHUW U JOTIOJHUTEIBHBIX
UCTOYHUKOB,;

- HCIIONb30BaTh NPU BBHINOJHEHUH Y4YEOHBIX 33/laHM HAy4yHO — TOMYJSIPHYIO JIUTEparypy
(Gu3MYeCKOT0 COAepKaHMs, CIPAaBOYHBIE MaTEepHalbl, pecypchl ceTH VIHTepHeT; BlaneTsb
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAIMKA W3 OJHOW 3HAKOBOM
CHCTEMBI B APYTYIO;

- C03/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE W YCTHBIC COOOIIEHHS Ha OCHOBE HH(OpPMALUU M3
HECKOJIbKUX HCTOYHUKOB (DU3UYECKOTO COJICPIKaHMS, IMYOJIMYHO NPEACTABIATH PE3YNIBTAaThI
NPOCKTHOM WM HCCIIEIOBATENbCKON NEATENbHOCTH; TMPH 3TOM T'PAaMOTHO HCHOJIb30BaTh
U3y4YCHHBIN NOHATHHHBIN anmapaT U3y4aeMoro pasjena (GU3UKH U COMPOBOXKIATH BBICTYIUICHHE
npe3eHTalmen ¢ yu€ToM 0coOEHHOCTEH ayJUTOPUN CBEPCTHHUKOB.

BblnyCKHMK OCHOBHOIL WKOJIbl Hayuumca:

- co0Oro1aTh MpaBMIIa 6€30MaCHOCTH M OXPaHbI TPyAa IpU padoTe ¢ yueOHBIM U JJAOOPaTOPHBIM
000pyI0BaHUEM;

- IOHUMATh CMBICJ OCHOBHBIX (PU3HUECKUX TEPMUHOB: (PU3NUYECKOE TeNO, (pu3nyeckoe siBIeHUE,
¢du3nyeckas BeIMUNHA, €IUHULBI U3MEPEHUS;

- pacno3HaBaTh IPoOIEMbl, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIN (PU3NYECKUX METOJIOB;
AQHAJIM3UPOBATH OTAENIbHBIE ATAIbl IPOBEAEHUS UCCIEA0BAHUN U UHTEPIIPETUPOBATH PE3YJIbTAThI
HaOJI0ACHUH U OIIBITOB;

- CTABUTBh OIBITHI 10 UCCIIEIOBAHUIO (PU3NYECKUX SIBJICHUN WIH (PU3HUECKUX CBOMCTB Ten 0e3
UCIIOJIb30BaHUS NMPSAMBIX U3MEPEHUH; pU 3TOM (HOpMYIHPOBATh IpobIeMy/3a1auy yueOHOTo
HKCIIEPUMEHTA; COOMPATh YCTAHOBKY M3 MPEAIOKEHHOTO 000PYI0BAHHMS; TPOBOIUTH OMBIT U
(bopMynHUpOBaTh BHIBOJIBI.

Ipumeuanue. I1pu npoBeneHnN UccaeA0BaHNs (PU3NUECKUX SBICHUN U3MEpPUTENbHbBIE TPUOOPHI
UCTIOJIBb3YIOTCS JIUIIb KaK JaTYUKU U3MEepeHHs (PU3nYecKuX BeJIMYMH. 3alicH OKa3aHUH
IPSIMBIX U3MEPEHUH B ATOM Clly4ae He TpeOyercs.

- IOHUMATh POJIb SKCIIEPUMEHTA B MIOJIYYEHUH Hay4YHOU HH(POPMALINY;

- IPOBOJUTH NMPSAMbIE U3MEPEHUS PUZNUECKUX BETMUMH: BPEMS, pacCTOSIHUE, Macca Teja, 00beM,
cHIla, TeMIepaTypa, aTMocepHoe 1aBJIeHHe, BIAXKHOCTh BO3/IyXa, HAIIPsDKEHUE, CHJIa TOKa,
paaralMoHHBINA (HOH (C UCIOIB30BaHUEM JI03UMETPA); IPU STOM BBIOMPATH ONTUMAIbHBIN
croco0 U3MepeHHsl U UCTI0JIb30BaTh MPOCTEHIIINE METOABI OLIEHKH MOTPEIIHOCTEH H3MEpEeHUH.
Ipumeuanue. Jlrobas yaeOHast mporpaMma JI0JKHA 00€CTIeUnBaTh OBJIAJICHUE MTPSMBIMU
U3MEPEHUSIMH BCEX MEePEUUCICHHBIX (U3NUYECKUX BETHYHUH.

- IPOBOJIUTH UCCIIEI0BAaHUE 3aBUCUMOCTEN (PU3HUECKUX BEJIMYUH C UCIIOJIB30BAHUEM MPSIMBIX
U3MEPEHU: IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBAThH PE3YNIbTaThl MOIYYEHHOI
3aBUCUMOCTH (PU3NYECKUX BEJTMYMH B BUJIE TaOIMI U IpaUKOB, JAeaTh BBIBOBI 1O
pe3yspTaTaM MCCIIEI0BaHNUS;

- IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3HMUECKUX BEJIUYUH: TPU BHIMOIHEHUH U3MEPEHUI
cOOMpaTh SKCIIEPUMEHTATILHYIO YCTAaHOBKY, CIeysl IPEI0KEHHOW HHCTPYKIIUHU, BBIYUCIISATD
3HAaYeHHE BEJIMYMHBI U aHAJTM3UPOBATH MOJIyUEHHBIE PE3YJIbTaThl C YYETOM 3aJJaHHOM TOUHOCTH
U3MEPEHHUI;

- aHAJIM3UPOBATh CUTYAIlMU IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX
NPOSIBIEHUE U3YUEHHBIX (PU3HMUECKUX SBJICHUN MM 3aKOHOMEPHOCTEH U MPUMEHSATh
UMEIOLINECs 3HAaHUS 7151 X OOBSCHEHMUS;

- IOHUMATh MPUHLUIIBI AEHCTBHS MAIIUH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, YCIOBUS UX
0€30MacHOro UCMOJIb30BaHMS B IOBCETHEBHOM KU3HU;



- MCIIOJIb30BATh MPH BBHIMIOJHEHUH YUEOHBIX 33/1a4 Hay4YHO-TIOMYJISPHYIO JTUTEPATYPY O
(bu3nUeCKUX SBICHUSX, CIPABOYHbIC MaTepHalibl, pecypchl MIHTepHEeT.

Boinycknuk noyuum 603mM0MCHOCHIb HAYUUMBCA:

- 0CO3HaBAaTh LIEHHOCTh HAYYHBIX UCCIIEJOBAHUM, POJIb (PU3UKU B PACIIMPEHUHU MTPEICTABICHHMA
00 OKpy»KaroIllleM MUPE U €€ BKJIaJ B YJIYUILIEHUE KaUeCTBA KU3HU;

- MCIIOJIb30BATh MIPUEMbI IOCTPOEHUS (PU3UUECKUX MOJIeNel, MorcKa U (OpMYyIHPOBKU
JI0Ka3aTeNbCTB BBIABUHYTHIX TMIIOTE3 U TEOPETUUECKUX BBIBOJOB HA OCHOBE SMIIMPUYECKHU
YCTaHOBJICHHBIX (DAKTOB;

- CpaBHUBATh TOYHOCTh U3MEPEHUSI (PU3NUECKHUX BEIMUYUH IO BEIMYUHE X OTHOCUTEIIbHOM
HOTPELIHOCTH IIPU NIPOBEIEHUU NPSIMBIX U3MEPEHUI;

- CaMOCTOSITEILHO IPOBOIUTH KOCBEHHBIE U3MEPEHUS U UCCIIeI0BaHUS (U3UUECKUX BEJIMYHMH C
UCTIOJIb30BAaHUEM PA3IMYHBIX CIIOCOOOB M3MEPEHNUs (PU3UUECKUX BEITMYUH, BEIOMPATH CPEICTBA
U3MEPEHHS C yUeTOM HEOOXOAUMOM TOYHOCTH U3MEPEHU, 000CHOBBIBAThH BHIOOP criocoba
U3MEpEHMS, aIEKBATHOTO MIOCTaBJICHHOM 3ajjaue, IPOBOJIUTh OLIEHKY JI0OCTOBEPHOCTH
MOJIyYEHHBIX PE3YJIbTATOB;

- BOCIIPUHUMATh HH()OpMAINIO (PU3HUECKOTO COACPKAHUS B HAYYHO-TIONYJISIPHON JIUTEpAType U
CpeICTBaX MaccOBOM MH(OPMALINY, KPUTHUECKU OILICHUBATh MOJIYYCHHYIO0 HH(POPMAIIHUIO,
aHAM3UPYs €€ CoJepKaHne U JaHHbIe 00 UCTOYHHKE HHPOPMALINY;

- CO3/71aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIIEHUS O (PU3NUECKUX SBICHHUIX Ha
OCHOBE HECKOJIbKUX UCTOYHUKOB HH(POPMAIINH, COIPOBOXKIAThH BHICTYIUICHUE MTPE3CHTAIIUCH,
YUUTBIBasi 0COOCHHOCTH ayIUTOPUU CBEPCTHUKOB.

Mexanuueckue sagnenusn. Boinycknuk nayuumes:

- pacro3HaBaTh MEXaHUYECKUE SBIICHUS M OOBSICHATH Ha OCHOBE MMCIOIINXCS 3HAHUI OCHOBHBIC
CBOMCTBA WJIU YCIIOBUS MIPOTEKAHUS 3TUX SIBJICHUI: PABHOMEPHOE U HEPABHOMEPHOE JBUKEHUE,
PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBU)KEHUE, OTHOCUTEILHOCTD
MEXaHMYECKOTO JIBHKEHUS, CBOOOIHOE MaJieHIE TeJ, PABHOMEPHOE ABUKEHHE MO0 OKPYKHOCTH,
WHEpLMS, B3aUMOJCHCTBUE TEJ, PEAKTUBHOE JBWKECHUE, IIEPEAada IaBICHUS TBEPAbIMU TEIaMU,
JKUJKOCTSMH U ra3zaMH, aTMOc(hepHOE JIaBJICHUE, IIJIaBAaHUE TEJI, PABHOBECUE TBEP/BIX TEIl,
MMEIOIINX 3aKPETUICHHYIO OCh BpaIllleHUs, KoiebaTenbHOe ABUKEHUE, PE30HAHC, BOJTHOBOE
JBUXKEHHE (3BYK);

- OMMCHIBATh N3YYEHHBIE CBOMCTBA TEJl U MEXaHUYECKHUE SIBJICHUSI, UCTIONIB3YS (PU3UUECKUE
BEJIMUMHBI: TYyTh, IEpEMEIlIEHNE, CKOPOCTh, YCKOPEHHE, ITepro] oOpalieHus, Macca Tena,
MJIOTHOCTH BEIECTBA, CUJIa (CHUJIa TSKECTH, CHJIa YIIPYTOCTH, CUJIa TPEHHS ), TaBJIEHHUE, UMITYJIbC
Tena, KWHeTUYeCcKasi DHEPIHsl, MOTeHIIMaIbHas SHEPTUs, MEXaHUYecKas padoTa, MeXaHU4YeCcKas
MotHocTh, KIIJ] mpu coBepiieHnu paboThl ¢ UCIOIB30BaHUEM MPOCTOTO0 MEXaHU3Ma, CHUjia
TPEeHHUsI, aMIUTUTY/1a, IEPUOJ U YacTOTa KoJIeOaHUiA, ATMHA BOJIHBI U CKOPOCThH €€
pacrpocTpaHeHus ; IPHU ONMUCAHUU TTPABUIIBHO TPAKTOBATh (PU3HMUECKUIN CMBICI UCIIOJIH3YEMBIX
BEJIMYMH, X 0003HAYEHHS U €AMHUIIBI U3MEPEHUS, HAaXOAUTh (DOPMYIIbI, CBSI3bIBAIOIINE JTAHHYIO
(UBUYECKYIO BEJTUYHHY C JPYTUMU BETUYMHAMU, BEIUUCIATh 3HAUCHHE (PU3NUECKON BEITMYUHBI,
- aHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHUUYECKUE SBICHUS U MPOIIECCHI, UCTIONB3YS (U3HUECKUE
3aKOHBI: 3aKOH COXPAHEHHUS YIHEPTHUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIUIT CYTIEPTIOZUIINU
cu (HaxoxaeHue paBHozAecTBytomieit cunsl), I, I1 u 111 3akonsl HetoToHa, 3aK0H coXpaHEeHHs
MMITyJbca, 3aKOH ['yka, 3akoH [lackais, 3akoH ApXxuMe/ia; mpyu 3TOM pas3jindaTh CIOBECHYIO
(GbOopMyITHUPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BBHIPAKEHUE;

- pa3nuyaTh OCHOBHBIC MIPU3HAKK U3YYCHHBIX (DU3UUECKUX MOJIENICH: MaTepraabHas TOYKa,
MHEpLHAIbHAsA CUCTEMA OTCYETA;

- pemarth 3a7a4M, UCTIOIB3Ys (PU3NUECKUE 3aKOHBI (3aKOH COXPAHEHHS YDHEPTUH, 3aKOH
BCEMUPHOTO TATOTEHMS, NpuHUUI cynepriozuuuu cuil, I, 11 u 11l 3akonsr HeroToHA, 3aK0H
COXpaHEHHUs UMITyJIbCa, 3aKOoH ['yka, 3akoH [lackais, 3akoH Apxumena) u GopmyJsl,
CBsI3BIBAIOIINE (PU3MUYECKUE BETMUUHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca TeNa, TUIOTHOCTh
BEILIECTBA, CHJIA, JABJICHUE, UMITYJIbC TEIa, KHHETUYECKAsl SHEPIUsl, MOTEHIIMAIbHAS SHEPT U4,



MexaHu4ecKas padoTta, Mexanndeckas MoutHocTh, KIT/] mpocTroro Mmexanusma, cumia TpeHHs
CKOJIbKEHUSI, KOOPPUITMESHT TPEHHSI, aMIUTUTY1a, IEPUO U YacTOTa KoJeOaHui, JITMHA BOJTHBI U
CKOPOCTh €€ paclpoCTpaHEHHs): Ha OCHOBE aHAJIM3a YCIIOBUS 3aJ]auy 3alKChIBaTh KPATKOE
yCIIOBHE, BBIACTATH (PU3MUECKUE BETMUNHBI, 3aKOHBI U ()OPMYJIIbI, HEOOXOTUMBIE [T €€
pelleHus, IPOBOJAUTH PACUETHI U OLIEHUBATh PEATLHOCTD MOJYUEHHOT0 3HaUYeHUs (hHU3HUeCKOi
BEJINYUHBI.

Boinycknuk nonyuyum 03M0MCHOCHIb HAYUUMbCA:
- UCTIOJIH30BATh 3HAHHUS O MEXaHWYECKUX SIBIICHUX B TIOBCEIHEBHOW KU3HU JJIs1 00eCTICUeHUS
0€30MacHOCTH NP 00paIEHUH ¢ TPUOOPaMU U TEXHUUECKUMH YCTPOICTBAMH, /ISl COXPaHEHHS
3JI0POBBS U COOJIIO/ICHUS HOPM IKOJIOTUYECKOTO MOBEACHHSI B OKPY KaIOLIEH cpesie; MPUBOAUTH
IPUMEPBI MPAKTHYECKOTO UCTIONB30BaHUS (PU3MUECKUX 3HAHUH O MEXaHUYECKUX SBICHUSX U
buznyecKuX 3aKOHaX; IPUMEPHI UCIOJIB30BAHUS BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTUY;
HKOJIOTMYECKUX MOCIIEICTBUI UCCIEA0BaHNs KOCMUYECKOIO IPOCTPAHCTB;
- pa3iauyaTh TPaHUIbl IPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB, IOHUMATh BCEOOIINI XapaKTep
(dyHIaMEHTATBHBIX 3aKOHOB (3aKOH COXPaHEHUsI MEXaHHYECKOW YHEPTHHU, 3aKOH COXPAHCHHS
UMITYJIbCA, 3aKOH BCEMUPHOTO TATOTEHHUS) U OTPaHUYCHHOCTH MCITIOIb30BAHMS YACTHBIX 3aKOHOB
(3akoH I'yka, Apxumena u 1ip.);
- HaXOJIUTh aJIEKBATHYIO MIPEJIOKEHHON 3a1aue (PU3NUECKYI0 MOJIeNb, pa3peliaTs IpodiieMy Kak
Ha OCHOBE MMEIOIINXCS 3HAHUI 0 MEXaHUKE C MCIOJIb30BAHUEM MaTEMAaTUUYECKOT0 arnmapara,
TaK ¥ IMPU MOMOIIY METOIOB OIICHKH.

Tennoevie aenenua. Boinycknuk nayuumesn:

- pacro3HaBaTh TEIUIOBbIC SIBICHUS U OOBSCHATH HAa 0a3e UMEIOIIMXCSl 3HAHUN OCHOBHbBIE
CBOWCTBA MJIM YCIIOBHSI TPOTEKAHMsI 3TUX SBJIEHUI: Tudy3us, n3MeHeHre o0bema Tell pu
HarpeBaHuM (OXJKICHUN), OOJIBIIAs CKUMAEMOCTh Ta30B, Majast CKMMAEMOCTh JKUAKOCTEH 1
TBEPABIX TEJ; TEIUIOBOE PABHOBECUE, UCIIAPEHUE, KOHICHC ALK, [IABJICHUE, KPUCTAUIM3aLus,
KUIICHUE, BIIAXXHOCTh BO3/yXa, pa3JIn4HbIE CIIOCOOBI TeIIonepeadu (TeIIONpOBOAHOCTS,
KOHBEKIMsI, 3Iy4YEHHUE), arperaTHble COCTOSIHUS BEIIECTBA, MTOIJIOMIEHUE SHEPTUH ITPU
VCIIAPEHUU KUJKOCTH U BBIJICIICHUE €€ IPU KOHJICHCALlUHU 1apa, 3aBUCUMOCTb TEMIIEPaTypPhl
KMUIICHUSA OT [aBJICHUS;

- OTIMCHIBATh U3yYCHHBIE CBOMCTBA TEJ M TETUIOBBIE SIBIICHUS, UCTIONB3Ys (PU3HUYECKHIE BETMYNHBIL:
KOJIMYECTBO TEILIOTHI, BHYTPEHHSSA DHEPI U, TEMIIEpaTypa, yIelIbHas TEIJIOEMKOCTh BEILECTBA,
yJleNbHas TEeMJIoTa IJIaBJICHUs, yelIbHas TeII0Ta 1apooOpa30BaHus, yelbHas TemnaoTa
CTOpaHUs TOIINBA, KOAPPHUIMEHT MOJIE3HOT0 JCHCTBUS TEMJIOBOTO JIBUTATEINS; IPU OMUCAHUH
MPAaBWJIbHO TPAKTOBATh PU3NYECKUIT CMBICI UCIIOJIb3YEMBIX BEIMUUH, X 0003HAUYECHHUS U
€IMHULIBI U3MEPEHUS], HaXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (U3NYECKYIO BEIMUUHY C
JpYTMMH BETUYMHAMU, BBIUUCIISITH 3HaU€HUE (PU3NYECKON BETUUMHBI;

- pa3In4aTh OCHOBHBIE MPU3HAKH U3YUYEHHBIX (PU3MUECKUX MOJieNell CTpOSHHs ra30B, XKUIKOCTEH
Y TBEPABIX TEII,

- IPUBOAUTH PUMEPHI TPAKTUYECKOTO HCTIOJIb30BaHMsI (PU3MUECKUX 3HAHUH O TEIUIOBBIX
SBJICHUSIX;

- pemarth 3aJauu, UCIOJIb3Ys 3aKOH COXPAaHEHUs SHEPTUH B TEIUIOBBIX Ipoleccax U (opMyIbl,
CBs3bIBAIOIME (PU3NYECKUE BEIMYUHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEpaTypa, yAeabHas
TEIIOEMKOCTb BEIIECTBA, YAeIbHAas TEIIOTa IUIABJICHNUS, YAeIbHas TEII0Ta Mapoodpa3oBaHus,
ylieJabHas TEeII0Ta CropaHus TOIUINBaA, KOG (GUIIMEHT MOJIE3HOTO JEHCTBUS TEIJIOBOIO
JIBUTATENIs1): HA OCHOBE aHAJIN3a YCJIOBUS 33/1a4M 3alUChIBATh KPATKOE YCIOBHE, BBIICIAThH
buznyecKkue BeIUMYUHBL, 3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JIJIS €€ PelleHus, IPOBOJAUTH
pacyeThl U OLIEHUBATh PEAIbHOCTH MOTYYE€HHOTO 3HAaUeHUs! (PU3UUECKOM BETMUUHBI;

- AaHAJIM3UPOBATH CBOMCTBA TEJI, TEIUIOBBIE SIBJIEHUS U IPOLIECCHI, UCIIOJIb3YsI OCHOBHBIE
IOJIOXKEHUSI AaTOMHO-MOJIEKYJISIPHOIO YYEHHS O CTPOCHHMH BELIECTBA U 3aKOH COXPAHECHUS
SHEPIHH.



Buvinycknuk noyyum 603mMO0MCHOCHb HAYYUMBCA:

- UCIIOJIB30BATh 3HAHUS O TEIUIOBBIX ABICHUIX B IIOBCEIHEBHOM XKU3HU IS 00€CIICUeHHUS
0€30MacHOCTH IPU 0OpaIIEHNUH ¢ TPUOOPAMU U TEXHHYECKUMH YCTPONCTBAMH, TSI COXPAHCHUS
3JI0POBbS U COOTIOACHUSI HOPM YKOJIOTHUECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/ie; IPUBOIUTH
MIPUMEPHI IKOJOTUUYECKHUX MTOCIIECICTBHIA padOTHI ABUTATENICH BHYTPEHHETO CrOPaHUs, TEIIJIOBBIX
Y TUAPOIIICKTPOCTAHIU;

- pa3nMyaTh TPAHUIIBI TPUMEHUMOCTH (PU3UUYECKHX 3aKOHOB, TOHUMATh BCEOOITUH XapaKTep
dyHIaMEHTAIBHBIX (PU3MUYECKUX 3aKOHOB (3aKOH COXPAHECHHUS YHEPTUH B TEIJIOBBIX MPOIIECCaAX )
Y OrPAaHUYEHHOCTD UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

- HAXOJWUTh aJICKBATHYIO MPEIOKEHHOM 3a71aue (PU3NUECKy0 MOJIENb, pa3peaTh MpooaeMy Kak
Ha OCHOBE MMEIOIINUXCS 3HAHMUI O TEIIOBEIX SBJICHUSIX C MCIIOJH30BAaHHEM MAaTEMaTHUECKOTO
arnmapara, Tak U Mpy MOMOIIYA METOJIOB OLICHKH.

dnexkmpuueckue u mazHumHble AaeaeHuA. Boeinycknuk nayuumcsn:

- pacro3HaBaTh JIEKTPOMArHUTHBIC SIBJICHUS U OOBSACHATh HA OCHOBE UMEIOIIUXCS 3HAHU I
OCHOBHbBIE CBOMCTBA WJIM YCJIOBHS MPOTEKAHUS 3TUX SIBICHUN: JIEKTPU3ALIUS TE,
B3aUMO/ICHCTBUE 3apsAI0B, JIEKTPUUECKHUM TOK U €ro IeUCTBUS (TEIUIOBOE, XUMUUYECKOE,
MarHMTHOE), B3aMMOJICHCTBHE MarHUTOB, JIEKTPOMAarHUTHAsI MHYKIIHS, IEHCTBUE MATHUTHOTO
MOJISI HA IPOBOJAHMK C TOKOM M Ha JIBHKYIIYIOCS 3apsSHKEHHYIO YacTHILy, JeHCTBHE
AIEKTPUYECKOTO MOJIS HA 3apSKEHHYIO YaCTHUILY, SJIEKTPOMArHUTHBIE BOJHBI, TPSIMOJIHHEHHOE
pacnpoCTpaHEHUE CBETA, OTPAKEHHUE U IIPEJIOMIICHUE CBETA, AUCIIEPCHSI CBETA;

- COCTaBIISATh CXEMBI DJIEKTPUYECKHX IETNeH ¢ MoCcIeA0BaTeIbHBIM U MapajlieIbHbIM
COCIMHEHHUEM AJIEMEHTOB, pa3Jifyasi YCIIOBHbIE 0003HAYCHHUS DIIEMEHTOB JIEKTPUUECKUX LIENeH
(MCTOYHUK TOKa, KJII0Y, PE3UCTOP, PEOCTaT, TaMIIOYKa, aMIIepMETp, BOIBTMETD);

- UCTIOJIB30BaTh ONTUYECKHUE CXEMBI JIJIs MOCTPOCHUS M300paKEHUH B TIJIOCKOM 3€pKaje 1
coOuparole J1H3E;

- OINMCHIBATh M3yYEHHBIC CBOMCTBA TEJI U AJICKTPOMATHUTHBIE SIBJICHUS, UCIIOJIb3YsI (PU3HUECKUE
BEJIMUMHBI: SJIEKTPUUECKUN 3apsi, Cujia TOKa, SJIEKTPUUECKOEe HAMPSIKEHUE, IIEKTPUUECKOE
COIIPOTHBIICHUE, YCIEHOE COMPOTHBIIEHUE BEUIECTBA, pab0Ta AIIEKTPHUYECKOTO MOJIs, MOIITHOCTh
TOKa, JOKYCHOE PACCTOSIHUE U ONTUYECKas CUJIa JIMH3bI, CKOPOCTh NMEKTPOMArHUTHBIX BOJIH,
JUTHHA BOJTHBI M YaCTOTa CBETA; IPU OMMUCAHUU BEPHO TPAKTOBATH (U3NUYCCKUN CMBICIT
HCIIONIb3YEMBIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBI U3MEPEHUS; HaXOAUTh (DOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BETUYUHY C IPYTUMHU BETUIMHAMU;

- aHAJIM3UPOBATH CBOMCTBA TEJ, JJIEKTPOMArHUTHBIE SIBICHUS U MPOLECCHI, UCTIOIb3Ys
(du3nyecKre 3aKOHBI: 3aKOH COXPaHEHMsI AJIEKTPUUECKOTO0 3apsiia, 3akoH Oma JiIsl ydacTka Leru,
3akoH Jlxoyns - JIeH1a, 3aKoH MPsIMOJIMHEMHOTO paclipOCTPAaHEHHUs CBETA, 3aKOH OTPaKEHUS
CBETa, 3aKOH MPEJIOMJICHHS CBETA; IIPU 3TOM pa3nyaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA U
€ro MaTeMaTUYECKOE BBIPAXKEHHUE;

- IPUBOJIUTH TIPUMEPHI MTPAKTUUYECKOTO UCTIOIH30BaHUs (PU3NUECKUX 3HAHUHN 00
ANIEKTPOMArHUTHBIX SIBJICHUSX;

- pemaTh 3a7a4M, UCTIONB3Ys (pru3nyeckue 3aKoHbI (3aKkoH OMa i y9acTKa IeMd, 3aKOH
Jxoyns - JleHua, 3aK0H MPSAMOJIMHEHHOTO paCIPOCTPAHEHUS CBETA, 3aKOH OTPaKEHUS CBETA,
3aKOH IPEJIOMJICHHS CBeTa) U (POPMYIIbI, CBA3bIBAIONINE (PU3NUECKUE BETMYMHBI (CHUJIa TOKA,
ANEKTPUUECKOE HAMPSIKEHUE, FIEKTPUUECKOE COITPOTUBIICHHE, YACIbHOE CONPOTUBIICHUE
BelIeCcTBa, paboTa 3MEKTPUUECKOTO MOJIs, MOITHOCTh TOKA, (POKYCHOE pacCTOSIHUE U ONTUYECKas
CHUJIa JIMH3BI, CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YacTOTa CBETa, (POPMYIIBI
pacueTa 3JeKTPUUECKOro COMPOTUBIIEHUS TIPU MOCIIEA0BATEIHLHOM U MapajliieIbHOM COETMHEHUN
MPOBOJHMKOB): HA OCHOBE aHAlIM3a YCIOBUS 3aJ]a4l 3alUChIBAaTh KPATKOE YCIIOBUE, BBIIECIATh
(bu3HYecKue BeTUINHBI, 3aKOHBI U (DOPMYJIIBI, HEOOXOIUMBIE JIJISl €€ PEIICHUS, TPOBOIUTH
pacueTsl U OLIEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI.



BoinyckHuk nojyuum 603mMo0MCHOCHIb HAYYUMBCA:

- ACTIOJIb30BaTh 3HAHUS 00 AJIEKTPOMATHUTHBIX SIBJICHHUSIX B TIOBCETHEBHOM KU3HU IS
obecrieueHnst 0€301TaCHOCTH TIPH OOPAIICHUH C IPUOOPAMHU U TEXHUYECKUMHU YCTPONCTBAMH,
JUIS COXPaHEHHS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPY/KAIOIICH
cpezie; MPUBOAMTH IPUMEPHI BIHSHHS AJIEKTPOMArHUTHBIX U3TYYCHUN Ha XKUBBIC OPraHU3MBbL;
- pa3iauyaTh TPAHUIBI IPUMEHUMOCTH (PU3MYECKHUX 3aKOHOB, IOHUMATh BCEOOINI XapaKTep
(byHIaMEHTAILHBIX 3aKOHOB (3aKOH COXPaHCHUS JIEKTPUYECKOTO 3apsi/ia) U OrPaHHUECHHOCTb
MCIIOJIb30BAaHUS YACTHBIX 3aKOHOB (3akoH OMa s yyacTka 1emnu, 3akoH Jlxoyis - Jlenna);

- UCTIOJIH30BATh MPUEMBI TIOCTPOCHUS (PU3UICCKUX MOJIENICH, IIOMCKA U (POPMYITHPOBKH
JI0Ka3aTeIbCTB BBIIIBUHYTHIX TUTIOTE3 U TEOPETHUECKUX BHIBOJOB HA OCHOBE SMITUPUUYCCKH
YCTAHOBJICHHBIX (DaKTOB;

- HAXOJ/IUTh aJIEKBATHYIO MIPEIOKEHHOH 3a/1a4e (PU3HUYECKYI0 MOJIEITh, pa3peaTh MpooiieMy Kak
Ha OCHOBE MMEIOLINXCS 3HAHUH 00 3JIEKTPOMAarHUTHBIX SIBICHUSX C HCIIOJIb30BAaHHEM
MaTeMaTHYECKOTO anmnapaTa, Tak | IPH MOMOIIX METOJIOB OI[CHKH.

Keanmoguvie asnenusn. BoinycKHUK nayuumcs:
- pacro3HaBaTh KBAHTOBBIC SBJICHHUS U OOBSICHATh HA OCHOBE UMEIOIINXCS 3HAHUN OCHOBHBIE
CBOWCTBA MJIM YCJIOBMSI TPOTEKAHMsI STHX SIBJICHUI: €CTECTBEHHAsI U UCKYCCTBEHHAs PaUo-
AKTUBHOCTb, O -, } - U Y - U3JIy4Y€HUs, BOSHUKHOBEHHE JIMHENUATOr0 CIIEKTpa U3IYyYEHUsI aTOMa,
- ONMUCHIBATh U3YYCHHbIC KBAHTOBBIC SIBICHUS, UCIOJb3Ys (PU3NYECKHE BETMYMHBI: MaCCOBOE
YHCII0, 3apSI0BOE YHCIIO, IEPHO MOIypacnaza, 3Heprus (POTOHOB; IPU ONMCAHUU IPABHILHO
TPaKTOBaTh (PU3MUYECKHUI CMBICI UCIIOIb3YEMbIX BEJIMUNH, UX 0003HAUEHUS U €AUHULIbI
U3MEPEHUs; HAXOIUTh (hOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETHUUHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISITH 3HaUeHUE (PU3MUECKON BEITUYHMHBI;
- aHAJIM3MPOBATh KBAHTOBBIC SIBIICHUS, UCTIOJB3Ys (DU3MYECKHE 3aKOHBI U ITOCTYJIATHI: 3aKOH
COXPaHEHMsI SHEPIUHU, 3aKOH COXPAaHEHMsI AIEKTPUUECKOTO 3apsi/ia, 3aKOH COXPAaHEHUS
MaccOBOI'0 YHCJa, 3aKOHOMEPHOCTHU U3JIy4€HUs U MOIJIOIIEHUS CBETa aTOMOM, IIPH 3TOM
pas3yinyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BhIPaKECHUE;
- pa3jaryaTh OCHOBHBIE ITPU3HAKU IUIAHETAPHON MOJIENIH aTOMa, HYKJIOHHOW MOJIESIM aTOMHOTO
A1pa;
- IPUBOJIUTH IPUMEPHI IPOSBICHUS B IPUPOJIE U MPAKTUUECKOTO UCIIOJIb30BAHUSI
PaZMoaKTUBHOCTH, SIAEPHBIX U TEPMOSAECPHBIX PEAKIIMM, CIEKTPAJIILHOTO aHAIN3a.
BuinyckHuk noayuum 603mM0)4CHOCHIb HAYYUMbCA:
- UCTOJIb30BATh MOJTYYEHHbIE 3HAHHSI B TOBCEHEBHOM KU3HU MPH 00pallleHHH ¢ TPpUOOpaMu U
TEXHUYECKUMHU YCTPOUCTBAMHU (CUETYMK MOHU3UPYIOIIUX YaCTHULl, JO3UMETD), AJIsi COXpPAHEHUS
3J10pOBbsI U COOJIIOJIEHHSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKarollei cpee;
- COOTHOCHUTD SHEPTHUIO CBSA3HM aTOMHBIX si/iep ¢ 1€(PEKTOM MACCHI;
- IPUBOJUTH IPUMEPBI BIUSHUS PaJHOAKTUBHBIX N3JIyYEHUH HA )KUBBIE OPraHU3MbI; IOHUMATh
MPUHLINI JEHCTBUS 103UMETPa U pa3inyarh yCIOBUS €ro UCIOIb30BaHUS;
- IOHUMATh SKOJIOTHYECKHE MPOOIeMbl, BO3HUKAIOIINE IPU UCIIOJIb30BAaHUN aTOMHBIX
AJIEKTPOCTAHLIUMN, U IYTH PEIICHUs STUX MPOOIJIEM, IEPCIIEKTUBBI UCTIOIb30BaHUS YIIPABIIIEMOTO
TEPMOSIIEPHOTO CUHTE3a.
Inemenmour acmponomuu. Boinycknuk naywumcs:
- YKa3bIBaTh Ha3BaHUs IU1aHEeT CONHEYHON CUCTEMBI; PAa3JINYaTh OCHOBHBIE IIPU3HAKU CYTOYHOTO
BpallleHus 3Be3AHOoro Heba, ABrkeHus JIynsl, CoHIla U MIaHET OTHOCUTENLHO 3BE3/1;
- IOHUMAaTh Pa3INuns MEX1y IeIMOLEHTPUUECKON U FEOLIEHTPUUECKON CHCTEMaMU MUPA;
BuinyckHuk noayuum 603m0)4cHOCHIb HAYYUMbCA:
- yKa3bIBaTh OOIIME CBOMCTBA U OTJIMYMS IJIAHET 36MHOM IPYIIIbI U TUIaHET-TUTaHTOB; MAJIbIX
ten CoTHEYHOHN cHCTeMbI M OOJBIIMX IUIAHET; MOJIb30BaThCS KapToi 3B€3AHOT0 Heba mpu
HaOJI0ICHUAX 3BE3/IHOTO HEOA;
- pa3ianyaTh OCHOBHBIE XapaKTEPUCTHKU 3Be3]1 (pa3Mep, LIBET, TEMIEPAaTypa) COOTHOCUTH IIBET
3BE€3/IbI C €€ TEMIIEPATYPOH;
- pa3aryaTh TUIIOTE3bl O MPOUCXOKACHIH COTHEUHOM CHUCTEMBI.



2. COAEP/KAHHUE YYEBHOI O IIPE/IMETA

7 knacc (68 u, 2 u ¢ neoenro)
1. BBenenue (4 4)
dusnka — Hayka o mpupojae. Puszndeckue Tena W sBieHus. HaOmroneHue u onucanue
¢usnueckux sBieHud. DU3MUECKU JKCIEpUMEHT. MozenupoBaHHe SBICHHA H OOBEKTOB
MIPUPOJIBI.
@uU3NYECKUE BEJIMYMHBI U HMX H3MEpEeHHE. TOYHOCTh M TMOIPEIUIHOCTh W3MEPEHUU.
MexyHapoaHasi CUCTEMa €IUHMUII.
du3NYECKUe 3aKOHBI M 3aKOHOMEpHOCTU. Pu3uka u TexHuka. Hayunslii MeToa no3nanus. Ponb
¢usuky B OPMUPOBAHUY €CTECTBEHHOHAYYHON TPAMOTHOCTH.
Jlabopamopnas paboma
1. V3mepenue HpU3NUECKUX BEIUYUH C YI€TOM a0COIIOTHOM MOTPEITHOCTH.

2. IlepBoHayajibHbIE CBe/IeHUSI 0 CTPOEHUH BemecTBa (6 1)
CrpoeHue BemiecTBa. ATOMBI U MOJEKYJbl. TenaoBoe IBHKEHUE aTOMOB U MOJEKYJI.

Huddys3us B razax, )KHIKOCTAX U TBEPAbIX Tenax. bpoyHosckoe Osuoicenue. BzaumopeiicTeue
(mpuTSKEHHE W OTTAIKHMBAHUE) MOJIEKYJ. ATperatHble COCTOSHHUSI BellecTBa. Pasziunuve B
CTPOEHHUH TBEPIBIX TET, KUIAKOCTEH U T'a30B.

Jlabopamopnas paboma
2. Onpenenenue pa3sMepoB MaNbIX TE.

3. BzaumopaeiicrBue Tej (23 1)
Mexannueckoe asuxenue. Tpaekropus. Ilyts. PaBHOMEpHOE 1 HEpaBHOMEPHOE IBUKECHUE.
Ckopoctb. I'paduku 3aBUCUMOCTH ITyTH U MOAYJISL CKOPOCTU OT BpeMEHH JBMKeHus. Muepuus.
WNuepTHOCTS Teu. B3aumoneiictBue ten. Macca tena. Mismepenue maccel Tena ¢ HOMOLIBIO
BecoB. [InotHoCTh BemecTBa. Cuna. Cuita Tsokectu. Cuna ynpyroctd. 3akoH ['yka. CBssb
MEXly CUJION TsKECTH U Maccoi Tena. Cuiia TSKeCTH Ha Ipyrux IuiaHerax. JJunamomerp.
CrnoxeHue AByX CWJI, HAIIpaBJICHHBIX 10 OHOM npsMoil. PaBHoneicTByromas AByx cuil. Cuna
TpeHus. Puznueckas nprposa HeOecHbIX Tell COTHEUHOM CUCTEMBI.
JlabopamopHwvie pabomoi

3. 3mepenune mMaccel Tenna Ha PhIYaXHBIX Becax.

4. 3mepeHue oobeMa TBEpIOTO Tea.

5. OnpexneneHue IOTHOCTU BEILECTBA TBEPJOTO TEA.

6. I'panynpoBanue MpyKUHBI U U3MEPEHUE CHJI JMHAMOMETPOM.

7. I3mepeHue cuiibl TPEHUS CKOJIBKEHUS C TIOMOIIBIO0 JUHAMOMETPA.

4. laBJjieHU€e TBEPAbIX TeJl, KUAKOCTeH 1 1a3oB (21 4)

Jasnenue TBepabix Ten. Enumuunsl udmepenus nasineHus. CrocoObl M3MEHEHUS J1aBJICHUS.
Hasnenue xuakoctedt u ra3oB 3akoH [lackans. JlaBineHue XKHAKOCTH HA JTHO U CTEHKH COCY/A.
Coobmaromumecs: cocynsl. Bec Bo3nyxa. AtMocdepHoe nasnenue. M3mepenue armochepHoro
nasnenusa. OnbiT Toppuyennu. bapomerp-anepous. ATmocdepHOE NaBlIEHHE Ha Pa3IMYHBIX
BbICOTax. ['MapaBiauueckue MexaHHW3Mbl (Tpecc, Hacoc). JlaBieHue >KUAKOCTM W rasza Ha
NOTpYyXEHHOE B HUX Teno. Apxumenosa cuia. [lnaBanue Ten u cynos Bo3ayxorniaBanue.

Jlabopamoprwvie pabomoi
8. OmpeesicHIE BRITAIKHBAIOIICH CHJIBI, ICUCTBYIOMICH HA MMOTPYKEHHOE B KHUIKOCTD TEJIO.
9. BrisicHeHUe yCIIOBUY TUTABaHMSI TeJa B )KUIKOCTH.

5. Pa6ora u MouHOCTh. JHeprus (14 4)

Mexannueckas pabota. MomHOCcTs. [IpocThle MexaHW3MBL. Y CIOBHS PaBHOBECHS
TBEPJOTO TeJla, UMEIOILIETO 3aKPEIJIEHHYIO0 OCh JIBMXKEHHS. MOMEHT cuibl. [lenmp msscecmu
mena. Peraar. PaBHOBecue cui Ha peryare. Peiuaru B TexHuke, ObiTy 1 ipupoje. [loasmkHbIe 1
HEMOJIBIKHBIE OJIOKU. PaBeHCTBO paboOT MpU MCHONB30BAHUU MPOCTHIX MEXAaHU3MOB («30110TOE



npaBuio MexaHuku»). KoaddumumeHnt monesHoro aedcTBus MexaHW3Ma. ODHEpPrus. 3aKoH
COXpaHEHHUs ITOJTHOW MEXaHUYECKOU YHEPTHUH.

Jlabopamopnvie pabomol

10. BeisicHeHHE YCIIOBUS paBHOBECHS phlyara.

11. Uzmepenue KIIJI npu mogbeme Tea o HAKJIOHHON TIIOCKOCTH.

8 knacc (68 u, 2 u ¢ neoenro)
1. TenJioBble siBJeHUA (23 )

TermoBoe paBHOBecue. Temneparypa. CBs3b TeMIEPAaTypbl CO CKOPOCTBIO XaOTHYECKOIO
JBYDKEHUS yacTull. BHyTpeHHss sHeprus. PaboTta u Teruonepenaya kak crocoObl U3MEHEHHUs
BHYTPEHHEH OHepruu Tena. TemnonpoBogHocTb. KonBekuusa. Msmydenme. IIpumepst
TEIUIoNepeayd B IPUPOAE U TeXHUKe. KonuuecTBO TEIUIOTBHL. YenbHas TEIIOEMKOCTb.
VYienpbHasg TemjgoTra CropaHusl TOIUIMBA. 3aKOH COXPAaHEHHWs M IIPEBPALICHUS SHEPrUU B
MEXaHUYECKUX M TEIUIOBBIX Ipoueccax. IlnaBieHne u oTBepAeBaHUE KPUCTAJUIMYECKUX TEIL
VaenpHas temiora IuviaBieHus. Mcemapenue u konzaeHcanus. IlormomeHuwe sHEpruu Inpu
WCIIAPEHNUN JKUAKOCTH U BBIACIEHUE €€ NIpH KOHJeHcanuu napa. KureHue. 3aBHCUMOCTb
TEMIIepaTypbl KUIMEHHUsI OT JaBJICHUS. YIelbHas TEIUIOTa MapooOpa3oBaHUsS U KOHJCHCAIUH.
Brnaxxnocte Bo3ayxa. Pabota raza mpu pacmupenuu. [IpeoOpa3zoBaHus SHEpruu B TEIUIOBBIX
MalIMHax (maposasi TypOHMHa, IBUraTeNlb BHYTPEHHEIO CrOpaHusl, peakTUBHbIN ABUrarens). KI1J]
TEIUIOBON MAIMHbI. DKon02uuecKue npoobiemovl UCHOIb30BAHUS MENTO08bIX MAULUH.

Jlabopamopuwvie pabomul

1. CpaBHeHHE KOIMYECTB TEMJIOTHI IPU CMELIMBAHUU BOJIbI Pa3HOM TeMIEpaTyphl.

2. V3amepenue yeabHON TeIUIOEMKOCTH TBEPIOTO Tea.

2. DyeKkTpuyeckue siBjaeHus (29 4)

Onextpuzanus Qunyeckux Ten. BiaumopeiictBue 3apsbkeHHBIX Ten. [[Ba poxa
AIIEKTPUYECKUX 3apsiioB. JleMMMOCTh AJIEKTPUYECKOro 3apsiia. DJIEMEHTapHbIN 3JIEKTPUUECKUI
3apsiA. 3aKOH COXpaHEHUs JIIeKTpUYeckoro 3apsna. [IpoBOJHUKH, TOIYNPOBOIHUKU U
M30JISITOPBl AJIEKTPUUECTBA. DJIEKTPOCKON. DJIEKTPUYECKOE I0JIe KaK OCOOBbIM BHJ MaTepuu.
JleiicTBHEe DIIEKTPUYECKOrO TOJS Ha DJJeKTpUuYecKue 3apsanasl. Koudencamop. Onepeus
INEKMPULECKO20 NOJISi KOHOeHCamopa.

DOnekTpuyeckuii TOK. VICTOUHMKM 3IEKTPUYECKOr0 TOKa. DJIEKTpUYecKas LEeNb U ee
coctaBHble yacTu. HanpasneHnue u aeicTBus sneKTpudeckoro Toka. Hocurenu anekTpudeckux
3aps1oB B MeTaiuiax. Cuia Toka. DJIeKTpUUEeCKOe HalpsHKeHUE. DIEKTPUUYECKOE CONPOTUBIICHUE
MPOBOJIHUKOB. EMHUIIBI COPOTUBIICHUS.

3aBUCHMOCTh CUJIBI TOKAa OT HampsbKeHMs. 3akoH Oma [l ydacTka Lenu. Y IeIbHOe
conporusieHne. Peocrartel. IlocienoBarenbHoe COeIMHEHHME NPOBOAHUKOB. [lapamiensHoe
COEIMHEHUE NPOBOIHUKOB.

Pabota 31exTpuyecKkoro mojs Mo nepeMeIieHnto 3eKTPUUECKUX 3apsAaoB. MOIHOCTD
ANEKTPUYECKOro Toka. HarpeBaHwe NpOBOJHUKOB 3JIEKTPHUUECKHMM TOKOM. 3akoH Jxoyns -
Jlenna. DnexTpuyeckue HarpeBaTeNlbHbIE U OCBETUTENbHbIE TPUOOPHI. KOpoTKOE 3aMbIKaHue.

JlabopamopHwvie pabomoi

3. COopKa dIIeKTpHUYECKOH IIeTI M I3MEPEHHE CHITBI TOKA B €€ Pa3INYHBIX y4acTKax.
4. VI3amepeHre HanpsDKEeHUS Ha Pa3TUYHBIX YUACTKaX dJEKTPUUECKOH IIeTH.

5. PerynupoBaHue CHIIbI TOKAa PEOCTATOM.

6. M3MepeHne cOMpOTHBIICHUS TPOBOJHKIKA MPU TOMOIIIHM aMIIepMeTpa 1 BOJIbTMETPA.
7. I3mepeHune MOILTHOCTH U pabOThI 3JIEKTPUUECKOT0 TOKa.

3. DJeKkTpoMarHuTHbIe siBjeHus (5 1)
OnbiT Opcrena. MarautHoe nojie. MHAyKIMsS MarHuTHOro noJdisi. MarHuTHOE 1oJie TOKA.
MarauTtHoe 1moJjie TOCTOSHHBIX MAarHUTOB. MarHuTHOE 1moJjie 3eMin. DIeKTPOMartuT.
MarauTHoe noJie KaTylKkH ¢ TOKOM. [[puMeHenue anekTpoMarauToB. JleiicTBHe MarHUTHOTO
OJIS1 HAa MPOBOJIHUK C TOKOM.



4. CgseroBble aBjeHus (11 1)

Hctounnku cBeTa. 3aKOH NPSAMOJIMHENHOTO PACPOCTPAHEHHUE CBETA. 3aKOH OTPAKECHUS
cBerta. [Inockoe 3epkaino. 3akoH mpenomiieHus cBeta. JInn3pl. POKyCcHOE pacCTOSHUE U
onTUyecKas cuia JuH3bl. M300paxenue npeaMera B 3epKaie u uH3e. Onmuyeckue npudopul.
I';1a3 xak onruyeckas cucrema.

Jlabopamopnas paboma
8. Ilomydenue n300pakeHus IPU IIOMOLIH JTHH3HI.

9 knacc (102u, 3 u ¢ neoenro)

1. 3akoHBI B3aUMO/IelCTBUS U ABUKeHHS TeJ (34 u)

Mexanuueckoe [BIXKEHHE. MarepualibHasg TOYKa Kak MOJAENb (DU3MYECKOro Tea.
OTHOCHUTEIBHOCTh MeXaHuW4yeckoro nBuxkeHHs. Cucrema orcueta. PuU3NUECKUE BEIMYUHBL,
HEOOXOIUMBbIE ISl OMHMCAHUS JABM)KEHHUS M B3aUMOCBS3b MEXIy HUMHU (IIyTh, MEpeMEIleHuE,
CKOPOCTb, YCKOPEHHUE, BpeMsl ABW)KECHUSA). PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJIMHEWHOE
JIBWKEeHHE. PaBHOMepHOE nBMXXKEHHE MO OKpYKHOCTH. [lepBwiii 3akoH HbroToHa M uMHepuus.
Macca Tena. Cuna. Enununel cunel. Btopoit 3axkon Heiorona. Tperuit 3akoH Helorona.
CBobonHoe mageHue Ten. Cuna TsHKECTH. 3aKOH BCEMHMPHOro TsAroteHus. Mmmynbe. 3akoH
COXpaHEHHUs UMIyibca. PeakTuBHOE ABMkeHHE. MexaHuueckas padora. MOIHOCTb. DHEprus.
[ToTrenuumanbHas 1 KUHeTHYECKas 3Heprus. [IpeBpalenrne oJHOro BuJa MEXaHUYECKOW SHEPTUU
B Jpyroil. 3aKoH COXpaHEHUs OJHOW MEXaHUUECKOIN SHEPTUH.

Jlabopamopuwvie pabomol
1. UccnenoBanue paBHOYCKOPEHHOTO JIBU)KEHUS 0€3 HAYaJIbHON CKOPOCTH.
2. smepenue yckopeHust CBOOOTHOTO MaeHUsI.

2. Mexannyeckue Koj1e0aHus U BOJHbI. 3BYK (16 u)

Mexannueckue koneOanus. Ilepuon, wacrtora, ammiuTyna kosneOaHuil. Pe3zonaHc.
MexaHnueckue BOJHBI B OJHOPOJHBIX cpenax. /lyinHa BoJHBI. 3BYK Kak MEXaHM4ecKasl BOJHA.
I'poMKOCTB 1 BBICOTAa TOHA 3BYKA.

Jlabopamopnasa paboma
3. UccnenoBanue 3aBUCHMOCTH TIEPHOJA M YacTOTBI CBOOOIHBIX KOJICOAHWH HHUTSIHOTO
MasiTHUKA OT JJIUHBI HUTH.

3. DjekTpoMaruuTHoe moJie (264)

OnHopogHO€ ¥ HEOJHOPOJIHOE MarHuTHoe Tmosie. MarnutHoe mone. Mumykims
MarHMTHOTO NoJjs. MaruuTHoe nosie Toka. MarHuTHOE 10JIe TIOCTOSIHHBIX MarHUToB. JlelicTBue
MarHMTHOT'O MOJIS Ha MMPOBOJHUK C TOKOM U JBHXKYIIYIOCS 3apsbKeHHYIo yactuny. Cuna Amnepa
u cuna Jlopenya. dnexrpoasurareins. SIBneHue anekTpoMarauTHON nHAyKLusA. Oneitel apanes.
IIpaBuno Jlenna.

OnekTpoMarHuTHele KojeOaHus. Konebamenvuwili  koumyp.  OnekmpozeHnepamop.
Ilepemennwiti mox. Tpancgpopmamop. llepenada >IEKTPUUYECKON DHEPrUU HA PACCTOSIHUE.
OJeKTpOMarHUTHbIE BOJHBI M UX CBOMCTBA. [Ipunyunsi paouocesazu u meneguoenus. Bauanue
9NIEKMPOMASHUMHBLX U3TYYEHUU HA HCUBLLE OP2AHUIMDBI.

Ceer — anextpoMarHuTHast BojHa. CkopocTh cBera. IIpenmomiienue ceera. Ilokasatens
npenomiieHus: cBera. Crekrpockon. Crnektporpad. CrnekrpanbHblil aHanu3. Jlucnepcus cpera.
KBaHTOBBII XapakTep MOTJIOLEHUS U UCITYCKaHUs CBETA aTOMaMU. THUIIBI ONTUYECKHUX CIEKTPOB.
JInHelyaTeie CIIEKTPBI.

Jlabopamoprwvie pabomoi
4. VIzydeHwe sIBJICHUS JIEKTPOMArHUTHON MHAYKITHH.
5. HaGnroieHue CIUIOMIHOTO U JIMHEHYaThIX CIIEKTPOB HCITyCKaHMUS.



4. CTtpoenue aToMa 1 aToMHOr0 siapa (19 4)
Crpoenne aromoB. [Tnanerapnas mogens atoma. OnbiTsl Pesepdopna. CoctaB aToMHOTO
sanpa. [IpoToH, HEUTPOH U SJEKTPOH. 3aKOH ODWHIITEHHA O MPOMOPIUOHAIBLHOCTA MacChl M
sHepruu. [feghexm macc u dHepeus ceéazu amomuvix sAdep. PammoaktuBHOCTh. Ilepuon
nonypacnana. Anbba-usnyuenue. bema-uznyuenue. ['amMMa-uznydeHue. SnepHble peakyu.
Hcrounnku sHeprun ConHna u 3Be34. SaepHas sHepreTuka. Jxono2uieckue npooiemvl pabomol
amomuulx onekmpocmanyutl. Jlo3umerpus. Biausnue paouoakmueHuiX USLYYEHUU HA JCUBbLE
opaanusmbl. Memoowl uccnedoganus vacmuy,.
Jlabopamopmwvie pabomol

6. MI3mepeHue ecTeCTBEHHOIO PaJHalluOHHOTO (poHa JO3UMETPOM.

7. VI3yyeHue neneHus sapa aroma ypana no (Gotorpagpuu TpeKoB.

8. OueHka nepuoja rnojgypacnaja HaxosIuXcs B BO3/1yXe MPOIYKTOB pacnajia ra3a pajoHa.

9. VI3yyeHue TPEKOB 3apsHKEHHBIX YaCTHIL IO TOTOBBIM (poTorpadusim.

5. Ctpoenne u 3Bononusi Beeennoii (74)

['eonenTprueckass W TreIUMOLEHTpUYECKas CUCTeMbl Mupa. Dusndeckas mpupojaa
HeOecHpix Ten ConHeuHoil cucteMmbl. [lpoucxoxnenne ConHeuHol cuctembl. Duznyeckas
npupoaa Connua u 38e3a. Ctpoenue Beenennoit. Domonus Beenennoit. ['unore3a bosbiioro
B3pbIBA.



TEMATHYECKOE IV'TAHUPOBAHHUE

7 Knacc
paszen Koiu-Bo OcHOBHbIE HaNPABIICHUS
TeEMa 4acoB OCHOBHBIE BUBI JEATEILHOCTH O0YJAIOIIHXCS BOCIIUTATEIbHOM E€ATEIbHOCTU
pabouas
Om3uka — Hayka O HabnronaTts v onmuchIBaTh (PU3NUECKUE SBICHUSI. 156
npupone. Dusnyeckue Tena u VYdacTBOBaTh B 00CYKJICHHUM SIBICHHS MaICHUS TEJ
SIBIICHUSI. Habmonenue u Ha 3eMITIO0. BBICKa3bIBaTh MPEAIOI0KEeHNS,
omrucaHue (U3NYECKUX SIBICHUH. TUTIOTE3bI.
dusnyeckuit 9KCIIEPUMEHT. OnpenensTs HeHy AefeHHus WKaibl mprudopa
MopenupoBanue  SBIEHUH U MOTPEITHOCTh U3MEPEHHSL.
00BEKTOB MIPUPOJIBI. [IpoBoanTs HaOMOAeHUS (GU3WYECKUX SBICHUN;
dusnyeckrue BEJIWMYUHBI U HU3MEPATH (1)I/I3I/I‘ICCKI/IC BCJIMYMHBI: pPACCTOAHUC,
ux u3MepeHue. ToyHOCTP U IIPOMEXKYTOK BPEMEHHU, TEMIIEPATYPY.
MTOTPETTHOCTh M3MEPEeHHI. Hcnons3oBaTh 3HaHUS O (PU3NYECKUX SIBIICHUSX B
MexnyHapoaHasi cUCTeMa €AMHULL. IOBCEIHEBHOM KU3HA IS obecrieueHus
1 Beenennue 4

Du3nYeCKUe 3aKOHBI U
3aKOHOMEpPHOCTH. PuU3HKa U
TexHuka. HayuHblil MmeTon
no3Hanus. Pons Qusuku B
(hopMupoBaHUU
€CTECTBEHHOHAYYHOI
IPaMOTHOCTH.

Jlabopamopnas paboma
1.U3mepenne pusmaecknx
BEJIMYMH C Y9E€TOM aOCOTFOTHOM
MOTPEIIHOCTH.

Oe3omacHOCTH Tpu oOpaiieHun ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBaMM, MJII COXPAaHCHUS
370pOBbSI M COOJIOJICHUSI HOPM IKOJIOTHYECKOTO
MOBE/ICHUST B OKpYXKawlled Ccpeie; NPUBOAUTH
HOPUMEPBI TPAKTHYECKOT0 UCIIONB30BaHUSI 3HAHHH O
(bu3nMUECKUX SBICHUSIX U PU3HUYECKUX 3aKOHAX.




2 llepBoHauaIbHBIE
CBe/IeHHS 0 CTPOEHHH
BellecTBa

Crpoenne BEIIECTBA.
ATOMBI W MOJEKyJbl. TeruioBoe
JBIOKCHUE aTOMOB W MOJIEKYIL
Huddysus B razax, >KHIKOCTIX U
TBEPIBIX  Tenax.  bpoynosckoe
dsudicenue. BsaumogeiictBue
(IpUTSHKEHUE W OTTAJIKMBAHUC)
MOJICKYJI. ATperaTHbIe COCTOSHUS
BelllecTBa. Paznuume B CTpOCHUU
TBEPABIX TEJ, )KUJKOCTEH U ra30B.

Jlabopamopnas paboma
2.0npenencHne pa3MepoB MaIbIX
Tell

HaGmonaTs 1 00BACHATH siBlicHUE TUGDY3UH.
BEITIONHATE ONBITHI 10 OOHAPYKEHHIO JICUCTBHSI CHIT
MOJICKYJISIpHOTO MpuTsKkeHHst. OOBIACHATH CBOWCTBA
ra30B, )KUIAKOCTEH U TBEPJBIX TENl HA OCHOBE
ATOMHOMW TEOPUH CTPOCHUS BEIICCTRA,;.
Hcnonb3oBaTh MOTy4eHHBIC 3HAHUS B IIOBCEIHEBHOM
JKU3HU (OBIT, IKOJIOTHS, OXpaHa OKpYKarolen
cpenpl).

Pasznuyatek rpaHuIlbl IPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, IOHUMATh BCCOOIINN XapaKTep
(hyHIaMEHTATBHBIX (PH3NIECKUX 3aKOHOB U
OTPaHUYCHHOCTD UCIIOJIb30BAHHUS YACTHBIX 3aKOHOB.

2,56
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3 BzanmoneiicTBue TeJI

MexaHuueckoe IBUKCHHE.
Tpaektopust. Ilyte. PaBHOMepHOE
U  HEpaBHOMEpPHOE  JIBUXKECHHE.
Ckopocts. I'paduku 3aBUCHMOCTH
OyTd W MOIYJs CKOPOCTH OT
BpeMEHHU JABWXKeHHs. Hepums.
HNueprtHOCTH TEen. B3aumonencreue
ten. Macca Tenma. H3Mmepenue
Macchl Tejda C IIOMOILIBIO BECOB.
[TnotHOCTH BemecTBa. Cuna. Cuna
TsokecTH. Crja ynpyroct. 3akoH
I'yka. CBs3p Mexmy  CHIOH
TsKeCTM M Maccod Tena. Cuia
TSOKECTH Ha JAPYrHX IUIaHeTax.
Huuamometp. CnoxeHue ABYX
CWJI, HaNpaBJEHHBIX IO OJIHOU
npsAMoil. PaBHOAEHCTBYOIIAS ABYX
cuin. Cuna TtpeHusa. Ouzuyeckas
npruporna HeOecHbIX Ten CONHEYHOH
CHCTEMBI.

JlabopamopHule pabomut
3.U3mepenne Maccel Tena Ha
PbIYa’XHBIX BECaXx.
4.M3mepenue o6beMa TBEPAOTO
Tena.
5.0mpenenenne mI0THOCTH
BElIEeCTBa TBEPJIOTO Tea.
6.I'panyupoBanue Mpy>KUHBI U
HU3MEPEHHE CHJI JUHAMOMETPOM.
7.MI3mepeHne cuiibl TpeHUs
CKOJIBKEHHUS C TOMOIIBIO
JMHAMOMETPA.

23

PaccunThIBaTh IyTh U CKOPOCTH TEJa MPHU
pPaBHOMEPHOM TIPSMOJTMHCHHOM JIBMKCHHH.
[IpencraBnsaTh pe3yiabTaThl U3MEPEHUH U
BBEIYHCIICHUH B BHJIEC TAOJIUIT U TPadUKOB.
OnpenensiTe MyTh, IPOHIEHHBIN 32 JaHHBIH
MIPOMEXKYTOK BPEMEHH, U CKOPOCTh Telia TI0 TpaduKy
3aBHCUMOCTH ITyTH PABHOMEPHOTO JIBUKCHHUS OT
BpeMeHH. 3MepsTh Maccy Tena, u3MepsaTh
IJIOTHOCTH BelecTna. McciaenoBaTs 3aBUCUMOCTD
YJTUHCHHS CTATBHOM MPYKUHBI OT PUI0KCHHON
cuiel. MiccenoBaTh 3aBUCUMOCTD  CHJIBI TPCHHS
CKOJIBXKEHUS OT TUIOMIAAN CONTPHUKOCHOBEHUS TEI U
CHJIBI HOPMAJILHOTO AaBiicHUs. V3MepsaTh CUIbI
B3aMMOJCHUCTBUS ABYX TEJ.

[ToHuMaTh NPUHLMIBI ACHCTBUS AUHAMOMETPA,
BECOB, BCTPEUAIOLIUXCS B TIOBCCTHCBHOMW JKU3HH, U
Croco00B obecrievueHus 0€30MaCHOCTH TIPH UX
HCII0JIL30BaHMH.

Hcnonb30BaTh NOMyYECHHBIE 3HAHUS B TOBCEIHEBHOM
JKU3HU (OBIT, IKOJIOTHS, OXpaHa OKpYKarolen
Cpensl).

Pasznuvate rpaHUIBl IPUMEHIMOCTH (PH3HUECKUX
3aKOHOB, IOHUMATh BCEOOIINN XapaKTep
(byHIaMEHTaTbHBIX (PU3NUECKUX 3aKOHOB U
OTPaHUYEHHOCTh MCITOJIb30BAHUS YACTHBIX 3aKOHOB.

1,56

21




4 JlaBjiIeHHe TBepabIX
TeJl, AKUAKOCTeil M ra3oB

JlaBieHue TBEpABIX TEIl.
EnquHnnel  M3MepeHns JaBICHUS.
CriocoObl  M3MEHEHHS JaBIICHUS.
JlaBaeHne KHUIKOCTEM M Ta30B
3aKkoH ITackas. JlaBienue
JKUJKOCTH HAa JHO U CTCHKHU
cocyna. CooOmaromuecs COCyIbl.
Bec  Bozmyxa.  Atmocdeproe
JIaBIICHUE. H3smepenune
atMocepHoro namicHus. OTMbIT
Toppuuennu. bapomerp-anepous.

ATtmMochepHoe JaBJICHUEC Ha
Pa3IMYHbIX BbICOTAax.
I'unpaBnuyeckue MEXaHU3MBbI
(mpecc, Hacoc). JaBnenune

KUJKOCTH U Ta3a Ha MOTpyKEeHHOe
B HHUX Telo. ApXuMmenoBa CHIIA.
[InaBanue Ten u CyZIOB
BosnyxomnnaBanue.

JlabopamopHule pabomul
8.0mpezeneHre BhITAIKUBAKOLIEH
CWJIBL, ACUCTBYIOILIEH Ha
MIOTPYKEHHOE B KUIKOCTH TEIO.
9.BrIsicHeHHe yCIIOBUI MIaBaHUS
TeJa B XKUJKOCTH.

21

OO0OHapy)KuBaTh  CYIIECTBOBAaHHE  aTMOC(HEPHOro
napieHus. OOBSICHATh TNPUYHMHBI TUIABAHUS TEJ.
Usmepsate cuny Apxumena. VccriemoBath ycnoBus
TUTABAHUS TEIL.

Hcnionb30BaTh 3HAHUS 0 GU3UUCCKUX SIBICHHSX B
MOBCEAHEBHOMW JKU3HU [ 00eCTIeYeHUS
0e30macHOCTH MpH 00palIeHuH ¢ TpUdopamMu 1
TEXHUYECKUMH YCTPOHCTBAMH, JJIsl COXPAHCHHUS
30POBBS M COOMIOICHNST HOPM IKOJIOTHYECKOTO
MIOBEJICHHUS B OKpY>Kalollel cpesie; NPUBOJUTD
MpUMEPBI TPAKTUYECKOTO MCTIONB30BAHUS 3HAHUH O
(M3UYEeCKUX SBICHUSAX M (PU3NICCKUX 3aKOHAX.

1,25
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Mexannueckass ~ pabora. HccnenoBath yCaoBHs PaBHOBECHS phluara. 134
MorHocTs. [IpocThie MEXaHU3MBI. N3mepsts paboTy Critbl. MI3MepsTh MOITHOCTS.
VYcinoBusi paBHOBECHSI TBEPJIOTO Namepsrts KITJI Hak1o0HHOM MIIOCKOCTH. Beruuciasts
Teja, UMEIOLIEro 3aKpEIUICHHYIO KIII mpocThiX MEXaHU3MOB.
OCb JABIDKEHUS. MOMEHT CHIIBL. Hcnonmp30BaTh 3HAHUS O (PU3HUECKUAX SBICHUIX B
Llenmp msascecmu mena. Ppryar. MOBCEAHEBHOMW JKU3HU [ 00eCTIeYeHUS
PaBHOBecme cunm Ha  pelyare. 0e30macHOCTH MpH 00palIeHuH ¢ TpUdopamMu 1
Porgarm B TexHuke, OBITY U TEXHHYECKUMH YCTPONCTBAMH, JJISI COXPAaHEHUS
MIpUpOJIE. [TonBrxHBIE u 30POBBS M COONMIOICHNST HOPM IKOJIOTHYECKOTO
HETOABWXHEBIE ONoKU. PaBeHCTBO MOBEJICHUS B OKpY’KaloLIel cpejie; IpUBOANUTh
5 Pa6ora 1 MoutHocTh. | paboT npu WCTIOJTb30BaHUH 14 MPUMEPHI MPAKTHYECKOTO NCTIONB30BaHMS 3HAHUHN O
Sueprus MIPOCTHIX MEXaHU3MOB («30J10TOC (M3UYEeCKUX SBICHUSAX M (PU3NICCKUX 3aKOHAX.
HIPaBUIIO MEXaHUKW»).
Koadpdumment TIOJIE3HOTO
JNEUCTBUA MEXaHHU3Ma. OHEPrus.
3akoH COXpaHEeHUS MTOJTHOM
MEXaHUYECKOUN SHEPTHUH.
JlabopamopHule pabomut
10 BelsicHeHHE yClioBUA
paBHOBeCHs pblyara.
11. U3mepenue KIIJ] mpu nogpeme
TeJa 10 HAKIIOHHOH TIOCKOCTH.
Htoro 68
8 knacc
TemnoBoe  paBHOBECHE. Habaronats u3MeHeHnne BHyTpeHHEH sHeprum Tema | 1,2,4
Temnepatypa. CBs3p TeMIiepaTypsl Mpu  Teruioneperade W padoTe BHENIHUX CHIL
co CKOPOCTBIO  XaOTHYECKOTO UccnenoBars SIBIICHUE TeruooOMeHa pu
JIBIDKEHUS 4acTull. BHyTpeHHsd CMEIIMBAaHUM  XOJIOJJHOW W  TOpAYed  BOJBIL.
sHeprus. Paborta m Teruonepenada BBMHCHATh KONMYECTBO TEIJIOTHI W YAEIBHYIO
KaK CHOCOOBI W3MEHEHUS TEIUIOEMKOCTh ~ BEI[eCTBa IPH  TeIUIoNepeaye.
1 TenJsioBbIe BHYTpEHHEH SHEpPTUH Tena. 23 N3mMepsaTh yAeTbHYIO TEIIOEMKOCTh BEIIECTRA.
SIBJICHUSN TemnonpoBOAHOCTb. Kousekmusi. Namepsarpy TemnoTy miaBieHus jabaa. Mccienosarb
Nznyuenue. [Ipumepsr TEIIoBble  cBOMcTBa  mapaduna.  HaOmonmats
TeIionepesayd B MPUPOAE U WM3MEHEHUS] BHyTPEHHEH YHEPTHH BOJIBI B pE3yNIbTaTe
TexHuke. Komn4ecTBO  TEIUIOTHL ucnapeHusi. BBIYHCIATH KONMWYECTBO TEIUIOTHI B
VY aenpHas TEMIOEMKOCTb. Y AeIbHAs mpoleccax TeIUIoNepeAauyd IMpu  IUIABICHUM U
TEIUIOTa CrOpaHusl TOIUIMBA. 3aKOH KpUCTAJUIU3Al[UM, WCHAPEHUH U  KOHJCHCAIUU.
COXPaHEHHUs " MpeBpalIeHus BeruchsaTe  yAenpHyI0 TEIIOTy IUIABJICHHS W
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OHEPTUU B MCXaHUYCCKHUX )41
TEIUIOBBIX ITPOLECCax. IInaBnenune u

OTBEpJICBAHUE KPUCTAJUTMYECKHUX
Ten. YaeapHas TeIUIoTa IUIaBJIeHH.
Hcnapenue u KOHJICHCAIUA.
ITormomenue SHEPruu npu
WCTIapEHUU KUJKOCTU U BBIICJICHUE
ee TpH  KOHACHCAIIMHM  Iapa.
Kunenue. 3aBUCHMOCTb
TeMIIepaTyphl KUIICHUS oT
JaBieHMs.  YAedabHas  TeIIoTa

napoo0Opa3oBaHuss U KOHICHCAIIHH.
Bnaxnocts Bo3myxa. PabGora rasa
npu pacmupenud. [IpeodpazoBanust
SHEPrMM B TEIUIOBBIX MAaIlMHAX

(mapoBast  TypOMHa,  JBUTaTElb
BHYTPEHHETO Cropanus,
peakTuBHBIA  nBurarenp). KIIJ]

TEIUIOBOM MAIlIMHBI. JKojo2UdecKue
npoobaemul UCNONL30BAHUS
Menogulx MAuiuH.

JlabopamopHule pabomut
1.CpaBHEeHHE KOJHUYECTB TEIUIOTHI PH
CMEUIMBaHUM BOJbI PA3HOU
TEMIIEPATYPBI.
2.M3mepenue yaenpHoOM
TEIUIOEMKOCTH TBEPJIOTO Tea.

napoo0Opa3oBaHus BellecTBa. V3MepsaTh BIIAYKHOCTh
BO3IyXa 10 TOYKe pochl. OOCY)KIaTh YKOJIOTHICCKHE
MOCJICAICTBUS TPUMEHCHUS JBUTATENICH BHYTPEHHETO
CTOpaHWUsI, TCIUIOBBIX U TUAPOIIICKTPOCTAHIIHH.

2 DJleKTpHYecKHne
SIBJICHU S

DneKkTpu3arus
¢u3nyeckux Ten. B3aumoneiicTBue
3apsbKeHHBIX  Ten.  J[Ba  pojna

ANEKTPUIECKHIX 3apsIoB.
Henumocts 3NEKTPUUECKOIO
3apsja. DneMeHTapHbIN
BIEKTPUUECKUI 3apsa. 3aKkoH
COXpaHEHUS AIEKTPUIECKOTO
3apsa. IIpoBogHUKH,
MOJYIPOBOJHUKH U H30JATOPHI
JNEeKTPUIECTRA. DNEeKTPOCKOTI.
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HaGnromate  sBIEHHS 3JEKTpU3AlMK  TEl  MpHU
COIPUKOCHOBEHHH. OOBsSICHATH SIBIICHUS
ANEKTPU3ALUU TEN u B3aUMOJICUCTBUS

WIEKTPUUECKUX 3apAnoB. HccrmepoBaTe neHcTBUSA
ANIEKTPUYECKOrO IOJS Ha Tejla U3 MPOBOJHHMKOB U
JUBJIEKTPUKOB. Cobupathb u UCIIBITBIBATH
WIEKTPUYECKYIO0 Lenb. M3MepsATs Ccmily TOKa B
JNEKTpUYECKOH wLenu. M3MmepsaTs HanpsbkeHHe Ha
y4acTke LEIN. M3mepsts JNEKTPUIECKOE
COIIPOTUBIICHUE.

HcenenoBarh 3aBUCUMOCTD CHJIBI TOKA B IIPOBOJIHUKE

2,5,6
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DIEKTPUIECKOE IT0JIE KaK OCOOBIH

BUJ MaTepUH. JeiicTBue
ANEKTPUIECKOTO 0TSt Ha
ANIEKTPHUYCCKHE 3apsiibl.
Konoencamop. Ouepeus
INEKMPULECKO20 noas
KOHOeHcamopa.

DIIeKTPUICCKUN TOK.

Hcrounuku QJICKTPUYCCKOI'0 TOKa.
QHCKTpI/I‘-ICCKaH TOCIb u €C
COCTaBHBIC YaCTH. HanpaBneHI/Ie n
JICUCTBHS OJICKTPUYCCKOI'0  TOKa.
Hocurenn QJICKTPUUYCCKUX 3apA10B

B MeTaax. Cuna TOKa.
DIIEKTPUUECKOE HaIpsHKEHUE.
OneKTpuyecKoe COTIPOTHUBJICHHE
IPOBOJTHUKOB. Eqununier
COIIPOTHUBJICHUSI.

3aBHCHUMOCTb CHIBI TOKa
OoT HampspkeHwsi. 3akoH Owma is

yJacTka LEIH. VY nensHoe
CONPOTHUBJICHUE. PeocraTsl.
ITocnenoBarenbHOE COEIMHEHHE
IPOBOJIHUKOB. [TapainensHoe

COETMHEHHE TPOBOHUKOB.
PabGora snexTpuueckoro

ons 3(0) MEePEMENIEHUIO
BIEKTPUUECKUX 3apsI0B.
MOIIHOCTh 3NEKTPUYECKOIO TOKA.
HarpeBanue MIPOBOJIHUKOB

JJEKTPUYECKMM  TOKOM.  3aKOH
Jbxoynsa - JleHnma. OnekTpHyecKue
HarpeBaTeNbHbIE W OCBETHUTENbHBIE
npubopsl. KopoTkoe 3aMbIkaHue.
Jlabopamophuie pabomul

4.COopka DIEKTPUYECKOH TN H
U3MEPCHUE CUJIBI TOKA B €€ PA3JIMYHBIX
y9acTKax.

5.M3MepeHne  HampspKeHuss  Ha

OT HampsDKEHHs Ha ero KOHIax. M3mepsts paboTy u
MOIIIHOCTh JJIEKTPUUECKOTO TOKA. BBIYHUCIATH CHITY
TOKa B IEMH, pabOTy M MOIIHOCTb JJICKTPHUUECKOTO
ToKa. OOBSICHSTH SBJICHHS HArPEBAHUS IPOBOTHUKOB
IEKTPHUYECKAM TOKOM. 3HATH U BBITIOJIHSATD MTPABHIIA
OcsomacHocTH Tpu  paboTe ¢ HMCTOYHUKAMU
MOCTOSIHHOTO TOKA.
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Pa3THMYHBIX
3JIEKTPUUECKO TIETH.
6.PerynupoBanue CUIbl TOKa
peocTaToM.

7.3mepeHue COINPOTHUBJICHUS
MIPOBOTHUKA npu MTOMOIIA
aMIiepMeTpa U BOJIBTMETPA.
8.M3mepenne MOMTHOCTH U PabOTHI
AIEKTPUYECKOTO TOKA.

ydacTKax

3
DJIeKTPOMATHUTHBIE
sIBJICHU S

OmnsIT Opcrena. MarautHoe
noJie. IHIyKust MarHUTHOTO TIOJISL.
MaruuTtHOe 1oJie Toka. MaraurHoe
T10JI€ TIOCTOSTHHBIX MarHUTOB.
MaruautHoe 1mosie 3eMIH.
OJneKTpoMaruuT. MarautHoe noie
KaTyLIKH ¢ TOKOM. [IpuMeHeHune
3JIEKTPOMArHUTOB. [elicTBue
MarHMTHOTO MOJIA Ha IPOBOJHUK C
TOKOM.

3KCHCpI/IMCHTaHLHO HU3y4aThb SABJICHUSA MAarHUTHOTO

B3aMMOJCHCTBUS TeIl. N3yuate SIBJICHHS
HaMarHUYUBaHUS BEILECTBA. HccnenoBath
JNIEUCTBHE  DJIEKTPUUECKOTO TOKAa B  IIPSIMOM
IIPOBOHUKE Ha MAarHUTHYIO CTPEIKY.

OOHapyXuBaTh [EWCTBHE MArHUTHOTO TIIOJNS Ha
NpOBOAHUK ¢ TOokoM. OOHapyKMBaThb MarHUTHOE
B3aMMOJAEHCTBUE  TOKOB. M3ydarp  nmpuHUUI
JIEHCTBUS NEKTPOABUTATES.

Hcnonp30BaTh 3HAHUSI O MAarHUTHBIX SIBICHUSX B
IOBCEIHEBHOI KU3HU IJIsL obecrieyeHus
Oe3omacHOCTH TIpH OOpalleHuu ¢ TpudopamMu U
TEXHUYECKUMH YCTPOHCTBAMH, IJIsI COXPAHEHHS
310pOBbsl M COOJIOJIEHHS HOPM SKOJOTHMYECKOIO
MOBEIEHUSI B OKpYXKaollel cpeae; NPUBOIUTH
IpUMEpBl BIMSHUS 3JIEKTPOMAarHUTHBIX H3JIy4YeHHH
Ha JKUBBIE OPTraHU3MBI;

Paznuuarhe TpaHWIB TPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, MOHUMATh BCEOOIIHit XapakTep
(byHAaMEHTaJIbHbBIX 3aKOHOB.

Hcnonb3oBaTh MNpHEMBI MOCTPOCHUS (HUIUUECKUX
Mozesel, moucka U (hopMyIHpPOBKH JOKA3aTEIbCTB
BBIJIBUHYTBIX THIIOTE3 U TEOPETUYECKUX BHIBOAOB Ha
OCHOBE OMIIMPUYCCKHU YCTAaHOBJICHHBIX q)aKTOB;
HAaXOAWTh AaJEKBATHYIO TPEAJIOKEHHOW  3ajade
¢u3nUecKy0 MoJenb, paspelaTh nmpodjaeMy Kak Ha
OCHOBE HMEIOUIMXCS 3HaHUH 00 MarHUTHBIX
SABJICHUAX C HCIIOJb30BAHHEM MATEMAaTHYCCKOI'O
anmnapara, Tak U Ipy IOMOIIY METOAA OLICHKH.

2,3,6
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4 CBeToBbBIE

Hcrtounmnku cBera. 3akoH
MPSIMOJIMHEWHOTO pacpOCTPaHEHHE
cBeTa. 3aKOH OTPAKCHUS CBETA.
[Tmockoe 3epkano. 3aKoH
MpeoMIIeHUs cBeTa. JIMH3BL.
DOKyCHOE pacCTOSHUE U
ONTHUYECKAs CHJIA JINH3BI.
Nzobpaxenne npeamera B 3epKae
u nuH3e. Onmuyeckue npubopul.
I'ma3 kak onTHyeckas cucremMa.

Jlabopamopnas paboma
11. TIomy4enne n300paskeHus IPH
IIOMOIIIX JIHUH3BbI.

OKCHEepUMEHTAIbHO W3YYaTh SBJICHUE OTPAXKCHUSI
cBeta. McciemoBaTh CBOHMCTBAa H300paKCHHS B
3epkane. M3mepsaTb  (QOKycHOe  paccTOsHHE
coOmnparomieit JTUH3EL.

[TomyuaTh n300pakeHre ¢ MOMOIMIBIO COOMparoIIeit
nuH3bl. Habnronats siBneHune qucnepcuu cBera
Hcnonp3oBaTh 3HAHWSA O CBETOBBIX SIBJICHUSIX B
MOBCEIHEBHON KU3HH JUTS obecrieueHUs
Oe3omacHOCTH MpHU OOpalieHHH ¢ MpHOOpaMu U
TEXHUYECKUMH YCTPOWUCTBAMH, IJIsI COXPaHEHHS
3I0pPOBbSI W COOJIOJIGHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKpYXKalolleld cpene; TNPUBOJHTH
IIPUMEPBI BIUSHUA 3JIEKTPOMArHUTHBIX H3JIy4CHUI

2,3,5,6

11 Ha )KMBBIC OPTaHU3MBI;
SIBJICHU S
Pasnuyath TpaHMIBI TNPUMEHHUMOCTH (HH3MYCCKHX
3aKOHOB, NOHUMATh BCeoOIuit Xapakrtep
(byHIaMEHTaIbHBIX 3aKOHOB;
Hcnonp30BaTh MPUEMBl MOCTPOCHUST  (DH3UUECKHX
MOjielieid, TorcKa ¥ (pOPMYJIUPOBKU J0KA3aTEIbCTB
BBIABHUHYTBIX THIIOTE3 U TCOPCTUUCCKUX BBIBOAOB Ha
OCHOBE SMITUPUUYECKHU YCTAHOBICHHBIX (DAKTOB;
Haxonute anekBaTHyH NpPENJIOKEHHOM 3ajgadye
(U3MYECKYI0 MOJIENb, pa3pelaTh MpooJieMy Kak Ha
OCHOBE UMCIOIIUXCA 3HAHUH O CBETOBBIX SIBICHUSX C
UCIIOJIb30BAaHUEM MaTeMaTHYECKOro armmapara, Tak
[P TOMOIIHA METOJIOB OIICHKH.
Hroro 68
9 knacc
MexaHuueckoe JBUIKEHHUE. PaccuuthiBath yTh 5 CKOPOCTh mpu | 1,2,5,6
MartepuanbHas TOYKAa Kak MOJEIb PaBHOYCKOPEHHOM JIBH)KCHHUH Tella.
buznueckoro Tesa. M3MepsaTh  YCKOpeHHE  CBOOOJHOIO  TaJICHUSL.
1 3akonbl OTHOCUTENFHOCTh MEXaHWYECKOTO OnpenensiTb TNPOWAEHHBIH TYyTh W  YCKOPEHHUE
B3auMojaelicTBus U | nemkenus.  Cucrema — oTcuera. 34 JIBHKCHHSI Tejla 10 IpaduKy 3aBUCHMOCTH CKOPOCTH
JBUKEHUS TeJ duznueckue BEITMYHHBI, PAaBHOYCKOPEHHOT'O  NPSMOJIMHEHHOTO  JIBMKCHUS
HeO6XOJII/IMBIe JTIsL OITMCaHUsA T€JIa OT BPEMCHH. Breraucnars YCKOpPEHUE TCIa,
JIBIKCHUSI U B3aHMOCBSI3b MEKITY CHJIBI, JICHCTBYIOIIME HA TEJO, WA Maccy Ha OCHOBE
HUMHU (TyTh, HiepeMeIleHHE, BTOPOTO 3aKOHa HproToHa. HccnenoBarh
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CKOPOCTb, YCKOpEHHE, BpeMs
TIBIDKCHUS). PaBHOMEpHOE u
PaBHOYCKOPEHHOE MPSIMOJIUHEITHOE
JBIKEHUE. PABHOMEpHOE JBUKEHUE
o OKpyXHOCTU. IlepBbIl 3aKOH
Herorona u nHepuus. Macca tena.
Cuna. Epununel cuisl.  Btopoit
3akoH Hprorona. Tpetuit 3akoH
Herorona. CBoOoHOE MaicHHE TEIl.
Cuna TskecTd. 3aKOH BCEMHUPHOTO
TACOTEHUSL. Nmmnynsc. 3akoH
COXpaHEeHUsl UMIyJbca. PeakTuBHOE
IBWOKCHUE. MexaHuueckas pabora.
MomHoCTb. OHeprusi.
[loTeHumanbHass W KUHETHYECKAas
sHeprusa. lIpeBpamieHue OIHOrO
BHUaa MeXaHU4YeCKOM OHEpTrUu B
Ipyroil. 3aKOH COXpaHEHHs MOJHOU
MEXaHUYECKOUN SHEPTUH.
JlabopamopHule pabomul
1.MccnenoBanue
PaBHOYCKOPEHHOTO MABIDKEHHUS 0e3
HayaJlbHOW CKOPOCTH.
2.13mepenue
CBOOOJIHOTO T3 ISHMSI.

YCKOPEHUS

3aBUCUMOCTb YIJIMHEHHUsS CTaJIbHOW IPYXUHBI OT
MIPUII0KEHHOMN CHUIIBL.

OKCIIEpUMEHTANBHO HAaXOJUTh PAaBHOJCHCTBYIOIIYIO
IByX cui. McciaenoBaTh 3aBUCUMOCTD CHIIBI TPEHHS
CKOJIB)KEHUSI OT IUIOIIAAM CONPUKOCHOBEHUS Tel U
CHJIBI HOPMAaJIbHOTO JaBlieHHs. M3MepsTh CHIIBI
B3aUMOJICHCTBUS  NIByX Ted. M3MmepsaTs cuiy
BCEMHUPHOT'O TATOTEHUSL. OKCHEePUMEHTAIBHO
HaxXOIUTh  LEHTP  TSHKECTH  IUIOCKOTO  Tena.
[IpuMeHATh 3aKOH COXpaHEHHWsl HMITyJbca JUis
pacuera pe3yJabTaToOB B3aUMOJICHCTBUSA TE.

- UCTIOJIb30BAaTh 3HAHUSI O MEXaHNUUECKUX SIBICHUSX B
[MIOBCEAHEBHON XU3HU I 00ECIIEUEHUS
0e301macHOCTH TIpY OOPAIIEHUH ¢ IPUOOPAMH U
TEXHUYECKUMH yCTPOHCTBaMH, AJIS1 COXPAHEHUS
3I0POBBS M COONIOICHNST HOPM IKOJIOTHYECKOTO
TIOBEJICHHUS B OKpY>Kalollel cpejie; MPUBOJIUTh
IPUMEPBI MPAKTUUECKOTO MCTIONB30BaHNUS
¢bu3nUecKuX 3HAaHUH O MEXaHUYECKUX SBJICHUSAX U
(bI/I3I/I‘ICCKI/IX 3aKOHax; MPUMEPHI UCITIOJIb30BaAHUA
BO300HOBIIIEMBIX HCTOYHUKOB SHEPIUU;
9KOJIOTHYECKHX MOCIIEICTBUNA UCCIIeIOBAHUS
KOCMHYECKOTO ITPOCTPAHCTB;

- pas3jinyaThb rpaHuiibl IPUMEHUMOCTHU q)I/ISI/I‘IeCKI/IX
3aKOHOB, IOHUMATh BCEOOIUI XapakTep
(dyHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXpaHEHUS
MEXaHHMYECKON SHEPTHH, 3aKOH COXPaHEHHS
UMITYJIbCA, 3aKOH BCEMUPHOT'O TATOTEHHS) U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

- HAXOJIUTh aICKBATHYIO NPE/IJIOKEHHON 3a/1a4e
(bu3UeCcKy0 MOJeNb, pa3peiaTs MpodaeMy Kak Ha
OCHOBE MMEIOLMXCS 3HAHUH 110 MEXaHHUKE C
UCITIOJIb30BAaHHEM MAaTEMaTHYECKOTO ariapara, TaK v
MIPY TIOMOIIIH METOJIOB OIICHKH.

2 Mexannueckue
K0JIe0aHUud U
BOJIHBI. 3BYK

MexaHnudeckre KoJieOaHus.

Ilepuon,  wacrora,  aMmIUIUTYJa
KoJIeOaHUiA. Pe3onanc.
MexaHn4yeckue BOJIHBI B

16

OOBACHTH TpoLIecC KOJIEOaHUH MasITHUKA.
HccnenoBath 3aBHCHMOCTD NIEPHOIA KOIEOaHMIA
MAasTHUKA OT €ro JAJIMHBI U aMIUIUTY/Ibl KOJIeOaHHH.
Be4ucasTh JNIMHY BOJTHBI M CKOPOCTh

2,3,5,6
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OJTHOPOJHBIX cpenax. Jnvuna
BOJNHBL. 3BYK Kak MeXaHudecKas
BOJIHA. [ pOMKOCTH W BBICOTA TOHA
3BYKA.

Jlabopamopnas paboma
B.MCCHeI[OBaHI/Ie 3aBUCHUMOCTH I€pruoaa
U YacCTOThbI CBO6OHHLIX KoJeOaHui
HUTAHOI'O MasiTHHUKA OT JJIMHBI HUTH.

pacmpocTpaHeHHs 3BYKOBBIX BoJH. VccrienoBath
3aKOHOMEPHOCTH KOJIeOaHUH Tpy3a Ha IPYyKUHE.
DKCHEPUMEHTAIILHO ONPEACISATh TPAHUIIBI YACTOTHI
CIIBITIIMMBIX 3BYKOBBIX KOJIEOaHUH.

3
DJIeKTPOMArHUTHOE
noJie

Onunopoanoe u
HEOIHOPOIHOE MAarHuTHOE TIOJIE.
MarnautHoe noJie. WNupyxnus
MAarHUTHOTO ToJisl. MarHuTHoe moine
TOKA. MarunutHOE rnoJse
IIOCTOSHHBIX MAarHuToB. J[leWicTBue
MAarHUTHOTO TIOJIS HA TPOBOJHHK C
TOKOM u JIBIKYTIYIOCS
3apsSKCHHYIO YJaCTHUITY. Cuna
Awmnepa u cuna  Jlopenya.
DNeKTpOABUTATENb. SBnenue
ANEKTPOMArHUTHOM WHIYKITAS.
[IpaBuno Jlenua.Onsitel dapages.

DIeKTPOMarHUTHEIE
KoJieOaHwmsI. Konebamenvnutii
KOHmMYyp. Dnexmpoeenepamop.
Tlepemennwiii MOK.
Tpancgopmamop. ITepenaua
ANEKTPUIECKOH SHEPTUH Ha
paccrosiHue.  DIEKTpOMarHUTHbBIE
BOJIHBI U WX CBOMcTBa. [Ipunyunsi
paouocssnsu u meneguoeHUsL.
Brusnue INEKMPOMASHUMHBIX
U3NYYEeHUL HA HCUBble OP2AHUSMBL.

CBer — nreKTpOMarHUTHas
BOJIHA. CkopocTh CBeTa.
IIpenomnenue ceera. Ilokazarens
npenomiieHus1 cBeta. CIIeKTPOCKOT.
Criextporpad. CrexTpanbHbIit
aHaJIu3. Hucnepcust  cBeTa.
KBaHTOBBIA XapakTep NOIIOLIEHUS
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OKCNEpUMEHTATIBHO U3y4aTh SIBICHUS MarHUTHOTO
B3aHMOJAEHUCTBUSA TEIl.

W3yuath SBIEHUS] HAMarHMUMBaHUS BEILECTBA.
Hccnenosath aeiicTBrE 3EKTPUYECKOrO TOKA B
IPSAMOM INPOBOAHUKE HA MarHUTHYIO CTPEJIKY.
OO0Hapy>K1BaTh NEHCTBHE MAarHUTHOTO TIOJIA HA
MPOBOJHUK ¢ TOKOM. OOHApYKHBAaTh MArHUTHOE
B3aUMOJICUCTBHE TOKOB. M3y4aTh NpUHIUII ACUCTBUSA
3JIEKTPOABUTATEIS.

-HCIOJIb30BaTh 3HAHUS 00 NIEKTPOMAarHUTHBIX
SIBJICHUSX B HOBCCILHCBHOﬁ KHU3HU 1A O6GCHC‘IGHI/I$1
0e301macHOCTH TIpY OOPAIIEHUH ¢ TIPUOOPAMH U
TEXHUYECKUMH yCTPOHCTBAMHU, AJISI COXPAHEHUS
3I0POBBS M COOMIOICHNST HOPM IKOJIOTHYECKOTO
TOBEICHUS B OKpY KaloOIIel cpejie; IPUBOANUTh
MPUMEPHI BIMSAHUS 3IEKTPOMArHUTHBIX U3TydeHUH
Ha )XMBbIC OPraHU3MBI;

- pas3jinyaThb rpaHulibl IPUMEHUMOCTHU (l)I/ISI/I‘IeCKI/IX
3aKOHOB, IOHUMATh BCEOOIUI XapakTep
(byHIaMEHTaJIbHBIX 3aKOHOB M OTPaHUYEHHOCTb
HCIIOJIBb30BaHUA YaCTHBIX 3aKOHOB,

- UCTIOJIb30BaTh PUEMBI IOCTPOEHHS (PU3NIECKUX
MoJenel, noucka u GopMyJIMPOBKH 10Ka3aTeNbCTB
BBIABHUHYTBIX TUIIOTE3 U TCOPECTUUCCKHUX BBIBOJOB Ha
OCHOBE OMIIMPUYCCKHU YCTAaHOBJICHHBIX (1)aKTOB;

- HAaXOIUTh aJEKBaTHYIO MpPEAJIOKEHHOU 3ajade
(GU3MYECKYI0 MOJIE/b, pa3peliaTh MpooJieMy Kak Ha
OCHOBE MMEIONINXCA 3HAHUH 00 3JIEeKTPOMArHUTHBIX
SBJICHUSIX C MHCIIOJNIb30BAHHEM MaTeMaTH4eCKOIro
anmnapara, Tak U Ipy IOMOIIY METOA0B OLIEHKH.

1,235
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U HUCIOYCKaHUs CBETa aTOMaMHu.
Tumel  ONTUYECKUX  CIEKTPOB.
JIuHeiyaTbie CIEKTPHI.
Jlabopamopnvie pabomul
4 Nzydenue SIBIICHUS
3JEKTPOMAarHUTHOM MHAYKIIUH.
5.Ha6monenue CIUIOLIHOTO u
JIMHEHYATBIX CIICKTPOB UCITYCKaHMUs.

4 CtpoeHue aTomMa u
aTOMHOIO siApa

Crpoenue aTOMOB.
IInanerapnas MOZENb aroMa.
OmeiTel  Pesepdopra. Cocras

aTOMHOTO sipa. IIpoToH, HEUTPOH U
JJIEKTPOH. 3aKoH OWHIITEHHAa O
MPOTIOPITUOHATFHOCTH  MAacchl U
sHepruu. [eghekm macc u 3Hepeus
cea3uU aAmMoMHbBIX s0ep.
PagnoakTUBHOCTE. Ilepuon
monmypacnaga.  Anba-u3inydeHue.
bema-usznyuenue. l'amma-
u3ny4yeHue. SInepHble  peakLuu.
Ucrounukn sHeprun ConHua u
3BE3/I. Snepnas SHEPreTUKA.
Dxonozuyeckue npoobremvl pabomul
aAMOMHbBIX INEKMPOCMAHYULL.
Ho3umerpusi. Brusanue
PAOUOAKMUBHBIX — U3TYYEeHUll  Ha
Jrcusvle  opeanusmel.  Memoowl
uccnedo8anus Yyacmuy.
Jlabopamopnwvie pabomoi
6.13mepeHne ecTeCTBEHHOIO
PaaranoOHHOTO (POHA JTO3UMETPOM.
7.M3yueHue neieHus spa aToMa
ypaHa 1o ¢otorpaduu TPEKOB.
8.0nenka nepuoja noypacnaga
HaXOSIINXCS B BO3AYXE MPOIYKTOB
pacmnana rasa paxoHa.
9.M3yueHune TpeKoB 3apsHKCHHBIX
YaCTHI[ IO TOTOBBIM (pOTOrpadusiM.

19

N3mepaTs a1eMeHTapHbIN JIEKTPUYECKUAN 3apsil.
HabnronaTts nuHeYaThie COEKTPBI U3ITYyYCHHS.
HaGmrogates Tpekm  amb(a-gacTui B~ Kamepe
Buibcona.

OO6cyxaath Ipo0IEMbl BIHSHUS PATUOAKTHBHBIX
W3JTy4CHUH Ha KUBBIC OPTaHU3MBI.

- UCTIOJIb30BaTh MOJIYYECHHBIC 3HAHUS B
MOBCEAHEBHOM JKMU3HU MPH 00pallleHuH ¢ Tpudopamu
Y TEXHUYECKUMH YCTPOHUCTBAMH (CUETIHK
MOHU3UPYIOIUX YaCTHL, JO3UMETP), IS
COXpaHEHHs 3A0POBbsI U COOIIOACHUS HOPM
9KOJIOTUYECKOTO MTOBEJIEHUS B OKPYXKAIOIIEH cpefe;

- COOTHOCHTB SHEPTHIO CBS3U aTOMHBIX SIIEP C
Je()eKTOM MacCCHI;

- IPUBOJUTH IPUMEPHI BIUSHUS PaHOaKTUBHBIX
W3JTy4EHHUH Ha KUBBIC OPraHU3MBbl; HOHUMATh
NPUHLMII ASHCTBUSA JO3UMETPA U Pa3IndaTh YCIOBHS
€ro UCTOJIb30BAHNS;

- MMOHUMATh JKOJIOTHYECKHE npo0IeMsl,
BO3HHMKAIOIIME MPU  HCHOJIB30BAHMM  aTOMHBIX
AJIEKTPOCTAHIMM, M MyTH pPELIEHUs 3TUX Hpobiem,
TIE€PCTIEKTUBHI MCIIOJIb30BaHUS yIpaBIsIeEMOT0
TEPMOSIICPHOI'O CHHTE3A.

1,256
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5 CTpoenue u
IBOJIIOLUA
Bceaennoi

T'eonienTprueckas u
TeJIMOIIEHTPHYECKasi CHCTEMbI MHpA.
dusudeckas mnpupoaa HEOSCHBIX
ten ComHeyHoi cuctemsl. [Ipowmc-
xoxnaeHne CONHEYHON CHCTEMBI.
Ousnueckas mnpupojga ConHna u
3Be3.  Ctpoenue  BceenenHoit.
Opomoriust  Beenennoit.  ['mmortesa
Bosnbuioro B3peiBa.

HaGmonate cnaiiasl win ¢ororpaduu OONBIINX TUTAHET
(1recTh U3 KOTOPBIX UMEIOT HEOECHBIX OOBEKTOB;
Ha3bIBaTh TPYMIbl 00BEKTOB, BXOAAMHMX B COMHEUHYIO
CHCTEMY;

MPUBOJUTH MPUMEPHI U3MCHCHHUS BHJIA 3BE3IHOTO Heba B
TeueHre CyTok. CpaBHHMBATh IUIAHETHI 3€MHOM TPYIIIIb;
[UIAHETHI-TUTAHTBI; aHAU3UPOBaTh (oTorpaduu  WIU
cnaiinel mianer. OnuceiBaTh (oTorpaduu MaibIX Tem
CounHeuHoii cucteMbl. OOBICHATh (PU3MUCCKUE MPOIIECCHI,
npoucxosamue B Heapax ConHIA W 3Be3]; HA3bIBaTh
MpWIUHBI 00pa3oBaHms NsTeH Ha COJNHIIE; aHATHM3HUPOBAThH
dotorpadun comHEYHONH KOPOHBI M OOpa30BaHM B HEl.
OnwuceBaTh TPU MOJENH HecTalMoHapHOW BceneHHoid,
npeaiokeHnpie  OpuaMaHoOM;  OOBSCHATH, B 4YEM
MPOSIBISIETCS. HECTAI[MOHAPHOCTh BCeNeHHO; 3amiChIBaTh
3aKOH Xa00ma

- YKa3bIBaTh OOIIME CBOWCTBA U OTJIUYHUS TUTAHET
3€MHOM T'PYIIIbI U MJIAHET- TUTAHTOB; MaJIbIX TEJl
CoJIHEYHOH CUCTEMBI M OOJIBIIHNX IIIAHET;
TIOJIB30BaThCS KapTO# 3Be3AHOTO Heba mpu
HaOJIIOIEHUAX 3BE3HOIO HeDa;

- pa3In4aTh OCHOBHBIE XAPAKTEPUCTUKH 3BE3.
(pazmMep, LIBET, TEMIIEPATypPa) COOTHOCUTH IIBET
3BE3/Ibl C €€ TEMIIEPATYPO;

- pa3nnAyaTh TUIIOTE3bI O IPOUCXOKIACHUU
ConHEYHON CUCTEMBI.

1,234

Hroro
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COI'JTACOBAHO

IIporokos 3acenanust
METOJIUYECKOTO OOBEAMHEHUS
yYHUTENIed MaTeMaTUKH, (U3UKH,

unpopmatuku MBOY COLL Nell

oT «28» aBrycra 2021 roma Nel
E.B. IInotuukoBa

COT'JTIACOBAHO

31

3amecturens qupekropa no YBP
H.H. JIsmenko
« 30» asrycra 2021 ronma
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