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1. Ilnanupyemble pe3yabTATHI OCBOEHHS YU4eOHOI0 NpeaMeTa
JINYHOCTHBIE pe3yabTaThl

1. I'pasicoanckoe eocnumanue:

- TOTOBHOCTb K AaKTHBHOMY Yy4YacTHIO B OOCYXJIEHHH OOLIECTBEHHO-3HAUUMBIX M ITHYECKHX
npo0JieM, CBSA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHUHN PU3UKU;

- 0CO3HAHHME BaAXKHOCTH MOPAIbHO-3THUECKUX MIPUHIUIIOB B IEATEIILHOCTH YYEHOTO.

2. llampuomuueckoe eéocnumanue u popmuposanue poccuiicKoil U0eHmuU4YHOCmU:

- TPOSIBJICHWE HMHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHUHCKON (hnu3ndecKoi
HayKH;

- IEHHOCTHOE OTHOIIEHHUE K IOCTHKEHUSAM POCCUHCKUX YUEHBIX-(DU3UKOB.

3. Ayxoenoe u upascmeennoe ocnumanue oemeil Ha O0CHO8E POCCUICKUX MPAOUUUOHHBIX
UeHHocmeil:

-OCO3HaHUE COIMAIBHBIX HOPM M TMpPaBUJI MEXJIUYHOCTHBIX OTHOIIEHUH B KOJIJICKTHUBE,
TOTOBHOCTh K Pa3HOOOpPA3HOM COBMECTHOM JEATEIbHOCTH TMPHU BBINOJHEHUHU YYEOHBIX,
MO3HABATENbHBIX 33/1a4, BBIMOJIHEHUH SKCIEPUMEHTOB, CO3JaHUM Y4YE€OHBIX IPOEKTOB,
CTpeMJIEHHE K B3aMMOIIOHUMAHMIO U B3aUMOITOMOIIY B MPOLIecCe 3TON y4eOHOM e TeNbHOCTH;

- TOTOBHOCTH OILIEHHBAaTh CBOE IIOBEIEHHWE M TMOCTYNKM CBOMX TOBAapHUIIEH C MO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS NOCIEACTBHIA MOCTYITKOB.

4. dcmemuueckoe eocnumanue:

- BOCTIPUSITHE O3CTETUYECKMX KadeCTB (M3NYECKOM HayKu: €€ TapMOHMYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

5. llennocmu nayunoz2o no3nanus.

- OCO3HaHME [IEHHOCTH (U3NYECKOM HayKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS MUPa, OCHOBBI
Pa3BUTHUS TEXHOJOTUH, BAJKHEHUIIIEH COCTABIIAIONIEH KYIbTYPBI;

- pa3BUTHE HAYYHOU JTI0003HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TEIbHOCTH.

6. @usuueckoe éocnumanue u gropmuposanue Kyaipomypol 300p06bA:

- OCO3HAHME IIEHHOCTH 0e30MacHOro odpasa *HU3HU B COBPEMEHHOM TEXHOJIOIMUECKOM MHpE,
BOXHOCTHU NpaBUJ 0€30MacHOrO MOBEJCHMUS HA TPAHCIIOPTE, HA JIOpOTraX, C ANEKTPHUUECKUM H
TEIUIOBBIM 00OPYI0OBaHUEM B IOMAILIHUX YCIOBHUSX;

- c(OpMHUPOBAHHOCTH HaBbIKa pe(iIeKcHH, MPU3HAHUE CBOETO IpaBa Ha OIMMOKY M TaKOTro JKe
[paBa y Ipyroro 4eioBeKa.

6. Tpyoosoe éocnumanue u npogheccuonanvnoe camoonpeoeenue:

- aKTUBHOE y4YacTHE B PEIlIeHUHU MPAaKTHUECKUX 33a/1a4 (B paMKax CeMbH, IIKOJbI, TOPOJa, Kpas)
TEXHOJIOTUYECKON M COIMATIbHOI HANpaBIEHHOCTH, TPEOYIOUIMX B TOM YHCIE M (PU3UUYECKUX
3HAHUH;

- HHTEPEC K MPAKTHYECKOMY U3YUEHUIO podeccuii, CBA3aHHbIX C (PU3NKOH.

8. Ikonozuueckoe eocnumanue:

- OpUEHTaluMs Ha NpUMEHeHHe (U3MYECKMX 3HAHUM JJs pemlieHus 3agad B o0jacTu
OKpYXKarolle cpelibl, MIIaHUPOBAHUS MOCTYMKOB M OLIEHKH WX BO3MOXHBIX MOCJIEICTBUN s
OKpYKarolleu Cpeibl;

- OCO3HaHME MI00ABHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelieHus.
Aoanmayusa 00yuarouie2oca K U3MEeHAIUWUMCA YCI06UAMU COUUATbHOU U RPUPOOHOIL CPeObl:
- MOTPeOHOCTh BO B3aMMOJICHCTBUU IPH BBIMOJIHEHUU HCCIIEIOBAaHUI U MPOEKTOB (HHU3HUECKOM
HaNpaBJIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM JIPYTHX;

- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IEeATEIbHOCTh;

- TOTPeOHOCTh B (POPMHUPOBAHUN HOBBIX 3HAHUH, B TOM 4HCle (GOPMYINPOBATh UICH, TIOHATHS,
TUNOTE3bI 0 (QU3UUECKUX 00BEKTaX U SIBICHUSIX;

- 0CO3HaHME JePHUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

- IJJAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUM;

- CTpeMJICHHE aHAIM3MPOBATH U BBIABIATH B3aMMOCBSI3U MPHPOJIBI, OOIIECTBA U SKOHOMHUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PUZNYECKUX 3HAHUA.



MertanpenameTHble pe3yJibTaThl
Yuueepcanvnvie noznagamenvuwie oeiicmeusn

ba3zoevie nozuueckue oeiicmeus:
- BBISIBJISITH M XapPaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKUA OOBEKTOB (SIBIICHUN);
- YCTaHaBIIMBaTh CYLIECTBEHHBIH MpHU3HAK KiIacCU(PHUKAIMU, OCHOBAHMS [UIsl 00OOIIEHUS U
CpaBHEHUS,
- BBISIBJISITH TPUUMHHO-CJIE/ICTBEHHBIEC CBS3HM NMPHU U3YUYE€HUU (PU3NYECKUX SIBJICHHUM U MPOLIECCOB;
JIeNIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JIEAYKTUBHBIX M MHAYKTUBHBIX YMO3aKIIOUCHHA, BBIBUTATh
TUIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEJIUUMH;
- CaMOCTOSITEIbHO BBIOMpPATh CcHOCO0 peleHus ydeOHOH (u3ndeckoll 3amaun (cpaBHEHUE
HECKOJIbKUX BapHaHTOB pEILIEHUs, BbIOOp Haubosiee MOIXOIALIEr0 ¢ Y4ETOM CaMOCTOSATEIbHO
BBIJICTICHHBIX KPUTEPHUER).
bazoevie uccnedosamenvckue oeiicmeus:
- ACIIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIHCKUN HHCTPYMEHT MTO3HAHMUS;
- TPOBOJUTH IO CAMOCTOSITENIBHO COCTABJIEHHOMY IIJIaHy OIIBIT, HECJOXKHBIM (u3nyecKuit
AKCIIEPUMEHT, HEOOIBIIIOE HUCCIIeIOBAHUE (PUZUUECKOTO SIBIICHUS,
-OlIEHUBaTh Ha TPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpPMAIIMIO, MOJYUYEHHYI0 B XOJe
WCCJICTOBAHMSI MITH KCTICPUMEHTA,;
- CaMOoCTOSTENbHO (OpMYIHpPOBaTh OOOOLIEHUS W BBIBOABI IO PE3yJbTaTaM IPOBEAEHHOTO
HAOIIO/ICHUS, OTIBITA, UCCIICOBAHNUS;
- TMPOTHO3UPOBATH BO3MOXHOE JaibHEWIIee pa3BUTHE (U3UYECKUX TPOIECCOB, a TaKke
BBIJIBUTATh TPEIIONI0KEHUSI 00 MX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.
Paboma c ungpopmayuei:
- MPUMEHSTH Pa3INYHbIC METOABI, MHCTPYMEHTHI U 3aPOCHI IIPH TIOUCKE B 0TOOpE MHPOpMAITUN
WJIU TAaHHBIX C YYETOM MPEUIOKEHHON yueOHOM (u3HUecKoi 3a1a4u;
- aHAIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(MOPMAIIHIO PA3THYHBIX BUIOB U
dbop™M mpeacTaBIeHNUS;
- CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (QOpMY TpeAcTaBieHUs HUHGOPMAIMU U
WUTIOCTPUPOBATH peliaeMble 3a7aud HECIIOKHBIMU CXEMaMH, IharpaMMaMy, UHOU rpaduxoi u
X KOMOMHAIUSIMH.

Yuueepcanvnvie kommynukamugnwie oeiicmeusn

Obwenue:
- B X0Jle 0OCyX/eHusi y4eOHOro mMarepuana, pe3yjibTaToB JAOOPaTOPHBIX pabOT M MPOEKTOB
3aJaBaTh BOMPOCHI MO CYHIECTBY OOCYXJaeMON TeMbl U BBICKA3bIBATh WJIEU, HAlleJICHHbIE Ha
pelIeHre 33aa41 U TIoIIepKaHNe 01aroKeIaTeTbHOCTH OOIECHUS;
- COTOCTABJISITh CBOM CYXACHUS C CYXACHUSIMH IPYTMX YYaCTHHKOB JIMANora, oOHapyXHBaTh
pas3iuyme U CXOJCTBO MO3HILINH;
- BBIP@)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;
- MyOJIMYHO TMPEACTABIATH PE3YIbTAThl BBITOJHEHHOTO (DPU3MYECKOTrO OMbITa (IKCIEPUMEHTA,
HCCJICIOBAHMS, TIPOEKTA).
Coemecmuasn deamenpHoCmy (COMpPYyOHUYECMBO):
- TOHMMAaTh M HCIIOJIb30BaTh MPEMMYILECTBA KOMAHIHOM W HHIWBUIYaNbHOM pabOTHl Mpu
pelIeHNH KOHKPETHOM (hu3nyecKoi mpoOIeMsl;
- IPUHUMATD L[EIH COBMECTHOM JI€ATEIbHOCTH, OPTaHU30BbIBATh JEHCTBUS MO €€ JOCTHKEHHIO!
pacmpenenaTb poiu, oOCYXIaTh MPOIECCHl W Pe3yabTaThl COBMECTHOW paboThl; 0000IIaTh
MHEHUS HECKOJIbKHX JIIOJIEH;
- BBHINOJHATH CBOIO 4YacTh pabOThI, JOCTUTas KayeCTBEHHOTO pe3ylbTaTa [0 CBOEMY
HAIPAaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;
- OLIEHWBATh KA4eCTBO CBOETO BKJIaJa B OOMIMH MPOIYKT MO KPUTEPHUSM, CAMOCTOSTEILHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMU B3aWMO/ICHCTBUA.



Yuueepcanwvnuie pecynamuenvie oeiicmeusn

Camoopzanuzayus:
- BBIABISITH TPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CHUTYaIUsAX, TPEOYIOIIMX I PEIIeHUs
(bU3UYEeCKUX 3HAHU;
- OPUCHTHPOBATHCS B PA3NUYHBIX MOIXOJaX MPUHSATHUS pPelleHu (MHAUBUAYAIbHOE, IPUHSATHE
pelIeHUs B IpyNIe, NPUHATHE PEIICHUS IPYIIOoN);
- CaMOCTOSITEIbHO COCTaBISTh AQITOPUTM perieHus (QU3Mdeckol 3aJayd WM IUIaHa
UCCIIEIOBaHUSI €  Y4€TOM HMEIOIIMXCS PEcypcoB M COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTHUPOBATH MpeAiiaraéMble BAPUAHTHI PEIICHUH;
- IefaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a pPEIICHUE.
Camoxonmpons (peghrexcus):
- TaBaTh a/ICKBaTHYIO OIICHKY CUTYalluH U IpeJjiaraTh MiaH e€ U3MEHEHHUS;
- OOBSACHATH TPHYUHBI JOCTHKEHUS (HEIOCTHKCHHS) pPE3yJNbTAaTOB [EATEIHHOCTH, [1aBaTh
OLICHKY TPHOOPETEHHOMY OTIBITY;
- BHOCUTH KOPPEKTUBBI B JEATEIHHOCTh (B TOM YHCIE B XOJ BBIMOIHEHUS (HHU3HUECKOTO
UCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBIIUXCS CUTYallUM,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;
- OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJH U YCIOBUSM.
IMouuonanbHblil UHMeENTIEKM:
- CTaBUTH ce0s Ha MECTO JIPYroro yejoBeKa B XOJIe CIopa WM JAUCKYCCHUU Ha HAyYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.
Ipunamue cedn u opyzux:
- MPU3HABATh CBOE MPaBO HA OMIMOKY MpH pelieHu: GU3NYECKUX 3a7a4 WIH B YTBEPKACHUAX HA
Hay4YHbIE TEMBI U TAKOE € MPaBO IPYroro.

IIpenmeTHble pe3yabTaThl
Ilpeomemnsie pe3ynomamul uzyuenusn Kypca puzuxu 7 Kuacca:

- UCTOJBb30BaTh MOHATHS: (PU3MYECKHE M XUMHUYECKUE SIBICHUS, HAOIIOJCHUE, IKCIEPUMEHT,
MOJIeNTb, TUTIOTE3a; €AMHUIBI (U3NICCKUX BEIMYHMH; aTOM, MOJICKYJIA, arperaTHbIe COCTOSHHS
BelecTBa (TBEpAOE, JKHIKOE, Ta3000pa3HOE); MEXaHWYEeCKOe JBUKCHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TPSIMOJIMHEHHOE), TPACKTOPHs, pPaBHOICHCTBYIOMIAs CHII, JedopManus
(ynpyrasi, IiacTU4ecKas), HeBECOMOCTbh, COOOIIAIONINECS] COCY/IbI;

- paznuyate siBieHUs (aud@ysus; TEmIoBoe IBMKEHHUE 4YaCTHI[ BEIIECTBA; PaBHOMEPHOE
JBUKCHIE, HEPABHOMEPHOE JBHKCHHE, MHEPIIHs; B3aUMOJCUCTBUE TEIl; PaBHOBECHUE TBEPIBIX
TEJI C 3aKPEIUIEHHOW OCBhIO BPAIICHHUS; Mepeaada JaBJICHUS TBEPIABIMHU TEIAMH, XUIAKOCTSIMH H
razamu; atMoc(epHOe NaBJICHHE; IJIaBaHUE Tel; NMPEBpAIICHHE MEXaHWYECKOW JHEpPTruu) IO
ONHCAaHWIO WX XapaKTePHBIX CBOWCTB W HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIINUX ITaHHOE
¢du3uueckoe sBICHUE;

- pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (U3NYECKUX SIBICHHH B OKPYKaIOIIEeM MHUpPE, B TOM
ymciie (QU3NYecKue SBICHUS B NPUPOJIE: MPUMEPHI ABUKCHHS C PA3THYHBIMH CKOPOCTSIMH B
KUBOW W HEXKHWBOW MpPUPOJE; NCHCTBUE CWIBI TPEHHS B TPHUPONE M TEXHUKE; BIUSHHC
aTMoc(epHOro JaBlIeHUs HA )KMBOW OpPraHU3M; IUIABaHUE PBIO; phIUard B TeJe YeNOBEKa; MpHU
9TOM MEPEBOAMTH TPAKTHYECKYIO 3aqady B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIC CBONCTBA/
npu3HaKy U3HUECKUX SIBICHUN;

- ONHUCHIBATh W3YYCHHBIC CBOWCTBA T WM (PU3UYCCKUE SBICHHS, HCIOIB3YS (U3NIECCKHE
BEJIMYMHBI (Macca, 00BEM, TUIOTHOCTh BEIIECTBA, BPEMs, MYTh, CKOPOCTb, CPEIHSS CKOPOCTH,
CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC Tela, CHJIa TPEHHs, JaBiieHHe (TBEPAOTO Tela, KUIAKOCTH,
ra3a), BBITAJIKMBAIONIAS CHJIa, MEXaHWYeCKas padoTa, MOIIHOCTh, IJIEY0 CHUIbI, MOMEHT CHIIBI,
KOO QUIIMEHT IOJIE3HOTO NIEHCTBHS MEXaHW3MOB, KMHETHYECKas W TOTEHIMAJIbHAS SHEPTHs);
IpU ONHCAHWM TPABWJIBHO TPAKTOBAaTh (U3WYECKUN CMBICT HCIOJB3YEMbIX BEIMYMH, HX
0003HAUCHHSI U CIMHUIBI (PU3NICCKUX BEITHUYUH, HAXOIUTH (OPMYIIBI, CBSA3BIBAIOIINE TAaHHYIO
(GU3HYECKYIO BEIMUYMHY C APYTUMH BETUYMHAMHU, CTPOUTH I'paUKU M3YU4EHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BEITMYNH;



- XapaKTepu30BaTh CBOMCTBa Tel, ()U3UYECKHE SIBICHUS M TPOLIECCHI, HCHOJB3Yys MpaBUIIa
CJIOKeHUs cu (BJOJIb OJTHOM MpsMON), 3akoH [lackans, 3akoH Apxumesa, paBUIO0 PaBHOBECHUS
pbiyara (0110Ka), «30JI0TOE MPABHIIO» MEXAHHKH, 3aKOH COXPAaHEHHsI MEXaHWYECKOH >HEpruu;
OpU 3TOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHAa M 3alMCHIBaTh €r0 MaTeMaTH4ecKoe
BBIPaKCHHUE;

- OOBSICHATH (U3NYECKUE SIBJICHUS, MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE€ U B KOHTEKCTE
CUTyallull NMPAKTUKO - OPUEHTHPOBAHHOI'O XapaKTepa: BBISABISITH NPUUYMHHO — CIIEICTBEHHBIE
CBSI3U, CTPOUTH OOBsICHEHHE U3 | - 2 TOTHYECKUX IIaroB ¢ OMOpoil Ha 1 - 2 M3y4eHHBIX CBOMCTBA
(du3nUecKuX SBICHUH, PU3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

- pemiaTh pacy€THbIE 3a7aud B 1 — 2 nelcTBUS, UCTOIb3Ys 3aKOHBI U (POPMYJIBI, CBSA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HAa OCHOBE aHAM3a YCIIOBHS 3a7aydl 3allMCBhIBaTh KPaTKOE YCIOBHE,
MOJICTaBIAThH (PU3MUECKHE BETUUYUHBI B (POPMYJIIbI U MPOBOJIUTE PACUEThl, HAXOIUTH CIIPABOYHbBIC
JaHHble, HEOOXOJMMbIe JJs pEUIeHHs 3a/4ad, OICHHMBATh PEATUCTUYHOCTh MOJYYECHHOU
(U3UYECKON BETMYHUHBL;

- pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh NMPU NOMOLIM (U3NYECKUX METOJOB; B
OMMCAHUN HCCIIEJOBAHMS BBIACIATH MPOBEPSEMOE MPEIINooKeHHue (TUIOTe3y), pa3audarh U
UHTEPIPETHPOBATH MOJTYYCHHBIH PE3y/IbTaT, HAXOAUTh OUIMOKU B XOJI€ OIBITA, JIeNaTh BBHIBOJIBI
0 €ro pe3yJbTaTaMm;

- TMPOBOAMTH OMBITHI MO HAOMIONEHUIO (PU3NYECKUX SBICHUNA WM (PU3UUECKUX CBOWCTB TeIl:
dbopMynupoBaTh MpOBEpsieMble MPEANONIOKEHUs, COOMPATh YCTAaHOBKY W3 MPEIIOKEHHOTO
000pyI0BaHUSs, 3aUCHIBATH X0 ONbITa U (POPMYITUPOBATH BHIBOJIBI,

- BBIMOJHATH TPSAMbIE W3MEPEHHUS PACCTOSHHUSA, BPEMEHH, Macchl Tena, 00bEMa, CUIIBI U
TEMIIepaTypbl ¢ UCIOJIb30BAaHUEM AaHAJIOTOBBIX U LU(POBBIX MPUOOPOB; 3aMHUCHIBATh MTOKA3aHUS
puOOPOB C YUETOM 3aJaHHOM aOCOTIOTHOMN MOTPENTHOCTA U3MEPECHHU;

- TPOBOAWTH WCCIICJOBAHHE 3aBHUCHUMOCTH OJHON (PH3MYECKOW BEIMYUHBI OT JAPYrol C
HCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PaAaBHOMEPHO JIBHIKYILIETrOCs Tela OT
BPEMEHHU JIBUKCHHUS Tella; CUJIbl TPEHHMsS CKOJIbKEHHS OT Beca Tella, KauecTBa 00pabOTKH
MOBEPXHOCTEN TeT U HE3aBHCUMOCTH CHJIBI TPEHUS OT IUIOMIAAN CONPUKOCHOBEHHUS TEN; CHJIbI
YIPYTrOoCTH OT YUIMHEHUS MPY)KUHBI, BBITAJIKUBAIOIIEH CHUJIBI OT 00BEMa MOTpY:KEHHON 4YacTH
Tela U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOWHBI, Ha
KOTOPYIO MOTPYXKEHO TEJO; YCIOBHH IUIaBaHUS TeJ, YCIOBHH paBHOBECHs pbluara M OJIOKOB);
y4acTBOBaTh B IUIAHUPOBAHWU Y4YeOHOIO HCCIEJOBaHMs, COOMpAaTh YCTAHOBKY M BBIMOJIHATH
U3MEpEHUus, cilenys TMpeUIoKEHHOMY IUIaHy, (HUKCHpPOBAaTh pPE3ylbTaThl MOJYYCHHOU
3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHJE MPEIJIOKEHHBIX TaOmuI U TpaduKoB, JeiaTh
BBIBO/JIbI 110 PE3YJIbTaTaM UCCIIEIOBaHMS;

- MPOBOJIUTH KOCBEHHbIE M3MEPEHUsI (PU3NYECKUX BEIUYUH (TNIOTHOCTH BEHIECTBA JKUIKOCTH U
TBEPAOrO TeENa; cuila TPEHUS CKOJIBKEHUS; JaBJICHHE BO31yXa; BBITAJIKMUBAIOIIAs CHUJIA,
JEeICTBYIONIAs HA MOTPYKEHHOE B )KUJIKOCTh TeJI0; KOA(G(GUIUEHT MOJIE3HOT0 AEUCTBUS MPOCTHIX
MEXaHU3MOB), CIEAysl MPENI0KEHHON WHCTPYKIMM; NPU BBHIMOJHEHHUH H3MEPEeHUM codupartb
SKCIIEPUMEHTANIbHYIO YCTAHOBKY U BBIUUCIATH 3HAYEHHE HCKOMOM BETMUHMHBI;

- yKa3bIBaTh NPHUHLHUIIBI JACUCTBUS NMPHUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOLIatoNINecs COCybl, 0apoMeTp, pbluar, MOJABUKHBIA U HEMOJABHKHBIM OJIOK,
HAKJIOHHAs IJI0CKOCTH;

- XapakTepu30BaTh MPUHIUIBI JEHCTBUS W3YYEHHBIX NMPUOOPOB M TEXHUUYECKHX YCTPOMCTB C
Ommopoil Ha uX omnucaHus (B TOM 4YHCIE: TOAIIUIHUKHA, YCTPOWCTBO BOJIONPOBOAA,
TUAPABIMYECKU TIPEecC, MaHOMETP, BBHICOTOMEp, MOPIIHEBOM HACOC, apeoMeETp), MCIHOJIb3Ys
3HaHUS O CBOWCTBax (U3MUECKUX SBICHUH M HEoOXoAWMbIe (U3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

- IPUBOJIUTH NMPUMEPHI / HAXOJUTHh MH(OPMAIMIO O MPUMEpax MPAKTUYECKOTO MCIOIb30BAHUS
(bU3UYECKUX 3HAHUN B TIOBCETHEBHOM JKU3HU IS 00ECTICYCHHST OE30ITaCHOCTH TPU OOPAIICHUH C
npubopaMu U TEXHHUUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3J0pOBbS M COOJIOACHUS HOPM
9KOJIOTMYECKOr0 IOBE/ICHUS B OKPYKAIOILIEH cpelie;

- coOJIIOIaTh MpaBHJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000pyIOBaHHEM;



- OCYIIECTBIISITh OTOOP HCTOYHUKOB HH(OpManwu B ceTd IHTEpHET B COOTBETCTBUU C 33JaHHBIM
MOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCS 3HAHUHW M NYyTEM CPaBHEHUS Pa3IMYHbBIX
HMCTOYHUKOB BBIJICNIATh MH(POPMAIUIO, KOTOpasi SBISETCS MPOTUBOPECUYMBOM WIIM MOMKET OBITH
HEJIOCTOBEPHOM;
- WCIIOJIb30BaTh MPH BBITIOJHEHUM YYEOHBIX 3aJaHUl HAy4YHO — TOMYJSIPHYIO JIUTEPATYpPY
(GU3UYECKOTO COJIep)KaHMsl, CIpPABOYHBIE MaTepUalibl, pecypchl ceTu MHTepHeT, BiameTh
npuéMamM KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HH(OpMAIMM W3 OJHOM 3HAKOBOM
CHCTEMBI B APYTYIO;
- CO3/1aBaTh COOCTBEHHBIC KpAaTKUE MUCHMEHHBICE M YCTHBIE COOOINEGHHS Ha OCHOBe 2 — 3
HMCTOYHHKOB MH(pOpManuu (Gpu3nUecKoro CoJepKaHus, B TOM YHCIIC IMYOJMYHO JENaTh KPaTKHUE
COOOINEHUsI O pe3ylbTarax NPOEKTOB WM YUEOHBIX HCCICIOBAHWM; MPH 3ITOM TPAMOTHO
WCITOJIH30BaTh M3YYCHHBIM MOHSATUHHBIN ammapaT Kypca (U3UKH, COMPOBOXKIATH BBICTYIICHUE
MPE3EHTALUEN;
- TIPY BBITTOJTHEHUW YY€OHBIX TPOCKTOB M UCCIICIOBAHHUM paCTIpeesiTh 00SI3aHHOCTH B TPYIINE B
COOTBETCTBUHM C IIOCTABJICHHLIMH 3aJadyaMH, CICAUTH 3a BEHIIOJHCHUEM IIJIaHa ACHCTBHIA,
aZIcKBaTHO OIICHWBATh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTh TPYIIIBI; BBICTPaUBaTh
KOMMYHUKATUBHOE B3aMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIIHX.

IIpeomemnsie pezynrvmamol uzyuenus Kypca pusuku 8 Knacca.

[IpenmeTHbIe pe3ynbTaThl JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Yy 00YUAIOIIMXCS YMEHU:
- UCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHMSI BEILECTBA, KPUCTAJUIMYECKHE HaMoOp(Hble Tena, HaCHILEHHBIA U
HEHACBIIICHHBIN TMap, BIAXKHOCTh BO3JlyXa; TeMIlepaTypa, BHYTPEHHSSI SHEPrus, TEIIOBOU
JIBUTATEIb; DJIEMEHTAPHBIM JJIEKTPUUYCCKUM 3apsifl, 3JEKTPUUYECKOE I10Jie, MPOBOJHUKU H
JTURIIEKTPUKHU, TIOCTOSTHHBIN 3JIEKTPUUYECKHUM TOK, MAaTHUTHOE T10JIE;
- pa3nnyath sBJICHUA (TEIJIOBOE pacIIUpeHue /cxaThe, Tersonepeaaya, TeIIoBOe paBHOBECHE,
CMauMBaHME, KAMWJULSIPHbIE SIBICHUS, UCIIApeHHE, KOHJICHCAlMs, IMJIaBJICHHE, KPUCTAITU3alus
(oTBepaeBaHME), KHUIIEHHWE, TeIulonepeaada (TETUIONPOBOHOCTh, KOHBEKIIUS, W3JIyYeHHUE);
BIIEKTpHU3aLMs Tell, B3aMMOJCHCTBHE 3aps/ioB, NCHCTBUS DIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUeE, B3aMMOJICHICTBIE MarHUTOB, JEHCTBHE MarHUTHOTO IOJII Ha MPOBOJHUK C TOKOM)
[0 OIMCAHMI0O UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, AEMOHCTPHPYIOIIUX JaHHOE
(bu3HYecKoe SBICHHUE;
- pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (U3NYECKUX SBICHHH B OKPY)KAIOLIEeM MHUpPE, B TOM
ymciie pU3ndecKue SBJIECHUS B IPUPOJIE: IOBEPXHOCTHOE HATSKEHUE U KaWUISPHbIE SBJICHUS B
npupojie, KpUCTAIBL B Ipupoje, uznydenne CoinHIla, 3aMep3aHue BOJI0EMOB, MOPCKUE OpH3BI,
o0Opa3oBaHHe pOChl, TYMaHa, HHEesl, CHETa; JIEKTPUUECKHE SIBJICHUS B aTMOC(eEpe, AIEKTPUIECTBO
KHUBBIX OPraHU3MOB; MAarHUTHOE IoJie 3eMJH, JApeid MOIIOCOB, POJIb MATHUTHOTO TOJS JUIS
KU3HU Ha 3emuie, TOJISIPHOE CUSIHUE; IIPU 3TOM MEPEBOIUTH NMPAKTUYECKYIO 33/1a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA /MPU3HAKH (PU3MUYECKUX SBICHUM;
- XapakTepu30BaTh CBOWCTBA Tejd, (PU3WYECKUE SBJICHHS M IMPOLECCHI, UCHOJb3YSl OCHOBHBIE
NOJIOKEHUS MOJIEKYJISIPHO — KHUHETHYECKOW TEOpHM CTPOCHMS BEIIECTBA, IMPHUHIIMII
CYTEepHO3UIMK ToJiel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsana, 3akoH Oma ans
ydacTka 1enu, 3akoH JDxoyns — JleHma, 3akOH COXpaHEHHMsI SHEPrHH; NPH 3TOM J1aBaTh
CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MaTEMaTHUECKOE BhIPAaXKECHHE,
- OOBSCHATH (hU3MYECKHE MPOLECChl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHUTyalUd
MPAKTUKO — OPHEHTUPOBAHHOIO XapaKTepa: BBIABISATH NPUYUHHO — CJEICTBEHHBIE CBS3H,
CTpOUTH OOBsICHEHHE M3 | — 2 JOrMYecKux MaroB ¢ omnopoil Ha 1 — 2 M3ydeHHBIX CBOMCTBa
buznyecKuX SIBICHUN, PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;
- pacmo3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO DPEUIMTh MPH HOMOIIM (U3NYECKUX METOIOB;
UCIIONIb3YSl ONMCAHHWE MCCIEIOBAHMS, BBIICISITH IPOBEPSiEeMOE MPEANOI0KEHHE, OLIEHHWBATH
NPaBUIBHOCTD MOPSAKA MPOBEACHUS UCCIEIOBAHUS, 1€71aTh BEIBOBI;
- pemiaTh pacyE€THbIE 3a7aud B 2 — 3 eHCTBUS, UCMOJIb3Ys 3aKOHBI U (JOPMYJIBL, CBA3BIBAIOIINE
¢u3nueckre BEIMYMHBI: HAa OCHOBE aHAM3a YCIIOBHS 3a7audl 3allMCBhIBaTh KPAaTKOE YCIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUIS pEIIeHUs 3aJaud, BBIOMpaTh 3aKOHBI U (QOPMYIIHI,



HEoOXoauMBbIe Uil €€ pelleHusi, MPOBOAUTH PAcUEThl W CPABHMBATH NOJYYEHHOE 3HAYCHHE
buznyecKoil BeTMYUHBI C U3BECTHBIMU JAHHBIMU;

- pacmo3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO DPELIMTH MPH HOMOIIM (U3NYECKUX METOIOB;
UCIIONIb3YSl ONMCAHHE MCCIEIOBAHMS, BBIICISATH IPOBEPsieMOE MPEANOI0KEHHE, OLIEHHWBAThH
NPaBUIBHOCTD MOPSAKA MPOBEACHUS UCCIEIOBAHUS, 1€71aTh BEIBOBI;

- MPOBOAUTH OMBITHI MO HAOMIOAEHUIO (DU3MUECKUX SIBICHUNW WM (U3UYECKUX CBOMCTB Tel
(KanmuJUIpHBIE SIBJICHUSA, 3aBHCHMOCTH JABJICHHUS BO3JyXa OT ero oOBbEMa, TeMmIepaTyphl;
CKOPOCTHM TIpoliecca OCTBhIBaHMSI / HarpeBaHHsl MPU H3JIYyYEHUU OT IBEeTa Hu3Iyyarouien /
MOTJIOIIAIOIEH TOBEPXHOCTH; CKOPOCTh HCHApEHHs] BOABI OT TEMIEpaTypbl >KUAKOCTH U
wionaad e€ MOBEPXHOCTH; BJEKTPHU3ALUs TEel U B3aUMOJEHCTBUE AJIEKTPUUYECKUX 3aps/iOB;
B3aMMOJICHICTBHE TIOCTOSIHHBIX MAarHMTOB, BH3yallU3alldsl MAarHUTHBIX TIIOJIEH TOCTOSHHBIX
MarHuToB; JEUCTBHS MAarHUTHOTO MOJIA Ha MPOBOJAHHMK C TOKOM, CBOMCTBA 3JEKTPOMArHura,
CBOWCTBA  DJEKTPOJBUTATENS  IMOCTOSIHHOTO  TOKa):  (OpMYJIHpOBaTh  IpOBEpsSEMbIe
MPENIOJIOKEHNS, COOMpPaTh YCTAaHOBKY U3 MPEIJIOKEHHOrO OOOpYIOBaHUS; OMUCHIBATH XOJ
OTIbITa U POPMYJIUPOBATH BHIBOJIBI;

- BBINOJHATH MPSIMbIE MU3MEPEHUS TeMIepaTypbl, OTHOCUTEIHHOW BIAXKHOCTH BO3/yXa, CHIIbI
TOKa, HANpPSKCHUS C HCIOJIb30BAHMEM AaHAJOrOBBIX MPUOOPOB M JATYMKOB (PU3HMUECKUX
BEJIMYMH; CPABHUBATH PE3YNIbTAaThl U3MEPEHUN C YUETOM 3aJaHHOW aOCOMIOTHOM MOTPEIIHOCTH;

- TPOBOAWTH WCCIICJOBAHHE 33aBHCHUMOCTH OJHON (PU3MYECKOW BEIMYUHBI OT JAPYrol C
UCIIOJIb30BaHUEM TPSAMBIX H3MEpEHUil (3aBUCHUMOCTH COIPOTUBIEHUS TMPOBOJHUKA OT €ro
JUIMHBI, TUIOILAAM TMOIIEPEYHOr0 CEUYEHHUS M YACIBHOIO CONPOTUBIICHUS BEIIECTBA MPOBOIHMKA;
CWJIBI TOKa, MAYIIEr0 uepe3 MPOBOAHHMK, OT HAIpsOKEHHs] Ha TPOBOJHHUKE; MCCIEIOBaHUE
IOCJEOBATEILHOTO W MApaJjUIeIbHOTO  COCJMHEHHWH  MPOBOJHUKOB):  IUIAHUPOBATH
HCCJIEIOBaHKUE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUSI, CIIeys NMPEI0KEHHOMY IIIaHy,
(UKCUpOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBHCHMOCTH B BHUAE TaONWIl U TpaduKOB, NeNaTh
BBIBO/JIbI 110 pe3yJIbTaTaM MCCIEIOBAHMUS;

- IPOBOJMTH KOCBEHHBIE U3MEPEHHS (PU3UUECKUX BEIWYHH (yIelbHAs TEIIIOEMKOCTh BEIECTBA,
CONPOTHUBIIEHUE MPOBOJHUKA, paboTa W MOIIHOCTh JJIEKTPUYECKOTO0 TOKA): IUIAHUPOBATH
U3MEpeHusi, COOMPaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs MPEII0KEHHON WHCTPYKINHU, U
BBIUMCIIATH 3HAUEHNE BEIHUUHBI,

- cOOII0IaTh MpaBHJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000pYIOBaHHEM;

- XapakTepu30BaTh MPUHIUIBI JEHCTBUS W3YYEHHBIX NMPUOOPOB M TEXHUUYECKHX YCTPOMCTB C
ONOpOil Ha MX omucaHus (B TOM YHUCIIE: CHUCTEMa OTOIUICHHUS JOMOB, THIPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUMK DJIEKTPUUYECKON SHEPTUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpBl, HarpeBaTeIbHBIE 3JIEKTPONPHOOPHI (TPUMEPHI), SIEKTPUUYECKUE MPEAOXPAHUTEIN;
JJIEKTPOMArHuT, JJIEKTPOJBUraTeNIb IMOCTOSIHHOIO TOKa), HCHOJb3ys 3HaHUS O CBOICTBax
du3nUecKkux sBICHUH U HEOOXOUMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

- pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M M3MEPUTENIbHbIE MPUOOPHI MO CXeMaM U
CXEMaTHYHBIM DPHCYHKaM (KHAKOCTHBI TEpMOMETp, TEepMOC, ICHXPOMETp, TUTPOMETD,
JBUTATENb BHYTPEHHETO CrOPaHMUs, IEKTPOCKOI, PEOCTaT); COCTABIATh CXEMbI AJIEKTPUUECKUX
Hernel ¢ MOoCIe0BATEIbHBIM U MapauIeIbHBIM COCAMHEHUEM DJIEMEHTOB, pa3indas yCIOBHBIC
0003HaYeHHsI BJIEMEHTOB AJIEKTPUUECKUX LIETIeH;

- IPUBOJUTH NMPUMEPHI / HAXOJUTHh MH(OPMAIMIO O MPUMEpax MPAKTUYECKOTO MCIOIb30BAHUS
(bU3UYECKUX 3HAHUW B TIOBCETHEBHOM JKU3HU IS 00ECTICYCHHST OE30ITaCHOCTH MPU OOPAIICHUH C
npubopaMu U TEXHHUUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3J0pOBbS M COOJIOACHUS HOPM
9KOJIOTMYECKOr0 IOBE/ICHHUS B OKPYKAIOILIEH cpelie;

- OCYLIECTBIATh NOUCK MH(OpMAIMK (PU3UUECKOT0 COAEp)KaHUs B ceTu VIHTepHET, Ha OCHOBE
UMEIOUINXCA 3HAaHUW U TyTéM CpaBHEHUS JOMOJIHUTEIBHBIX HCTOYHHMKOB BBIICNATH
UH(OPMALINIO, KOTOPast SBJISAETCS IPOTUBOPEUNBOI UM MOKET OBITh HEIOCTOBEPHOM;

- HCIIOJIb30BaTh IPH BBHINOJHEHUM Y4E€OHBIX 3aJaHUl HaydyHO — TOMYJIAPHYIO JUTEPaTypy
(¢u3uUecKoro coaepkKaHus, CIPABOYHbIE MaTepHajbl, pecypchl ceTh VIHTepHeT; BIAJETh
npuéMaMyd KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHus HHOpMaLMKU W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;



- co3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE M KpaTKHE YCTHbIE cooOIIeHus1, 000011as nHdpopmaruio
U3 HECKOJbKUX MCTOYHHKOB (PU3MUECKOTO COAEp’KaHMs, B TOM UYHUCIIEe MyOJINYHO NPEACTaBIATH
pe3yabTaThl TPOEKTHOM WIJIM HCCIIEAOBATENbCKOW JEATENBHOCTH; MpPU O3TOM TI'PaMOTHO
UCIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN anmmapaT Kypca (U3MKH, COINPOBOXAATh BHICTYIICHHE
MPE3EHTALUEN;

- TIpY BBINIOJIHEHUH Y4EOHBIX MPOEKTOB U UCCIIEAOBAaHUM (PU3NYECKUX MPOLIECCOB PACIPELIIATh
0053aHHOCTH B IPYIIIE B COOTBETCTBUH C IMIOCTABJICHHBIMH 337a4aMH, CICIUTh 32 BHIMOJIHEHUEM
IUlaHa JCWCTBUH M KOPPEKTHPOBAaTh €ro, aJeKBAaTHO OLEHMBATh COOCTBEHHBIM BKJIaJl B
NeSITeIbHOCTh  TPYIINBI;  BBICTPAaMBAaTh KOMMYHUKAaTUBHOE B3aWMOJEHCTBHE, IPOSBIIS
TOTOBHOCTb pPa3pelaTb KOH(IUKTHL.

Ilpeomemmnvie pesynvmamot uzyuenusn Kypca gpuzuku 9 knacca:

[IpenMeTHBIE pe3yabTaThl JOKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y O0yUYaIOIIUXCSl YMEHUI:
- WCIOJBb30BaTh TMOHATUSA: CHUCTeMa OTcuéra, MaTepualbHas TOYKA, TPACKTOPHUA,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOTo JBHKeHUs, nedopmanus (ynpyras, IiacTuyeckas), TpeHHeE,
[EHTPOCTPEMUTENBFHOE YCKOPEHHE, HEBECOMOCTh M TEPErpy3KH; ILEHTP TSHKECTH; aOCONIOTHO
TBEPIOE TENO, HEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE; MEXaHMUECKHE KOJIeOaHUs U BOJIHBI,
3BYK, HHQPA3BYK U YIbTPA3BYK; ANEKTPOMATHUTHBIC BOJHBI, IIKAJA SJIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh U JIaIbHO30PKOCTh, CIIEKTPHI UCITYCKAaHUsI U TOTJIONICHUS; anbda -, 6eTa - u
ramMMa — U3J1y4eHHUs1, U30TOIIbI, SiZiepHast SHEPTeTHUKa;
- pasnuyarh SBJI€HHUS (PaBHOMEPHOE U HEpPaBHOMEpPHOE MPSMOJIMHEHHOE JIBH)KEHUE,
PaBHOYCKOPEHHOE MPSMOJMHEHHOE JBM)KEHHE, CBOOOJHOE TaJeHHE TeJl, paBHOMEPHOE
IBUKEHHE TI0 OKPYKHOCTH, B3aUMOJEWUCTBHE Te€Jl, PEAKTUBHOE IBUXKEHHE, KOoJieOaTelbHOe
JBIDKEHUE (3aTyXalolle M BBIHYKICHHbIE KOJEOaHUs), PE30HAHC, BOJHOBOE JBIIKEHHE,
OTpaXCHHME 3BYKA, DIJIGKTPOMArHUTHAs MHIYKIUS, MPSMOJIMHEHHOE pPAacCIpOCTpaHEHUE,
OTpa)KeHHE U TPEJIOMIIEHHE CBETA, MMOJIHOE BHYTPEHHEE OTPAXXEHHUE CBETa, PasjIoKeHHe Oeoro
CBETa B CIEKTP M CIOXEHHE CHEKTPAJbHBIX LIBETOB, E€CTECTBEHHAs pPaTUOAKTUBHOCTb,
BO3HHUKHOBEHHE JIMHEWYATOTr0 CIEKTPa U3TYUECHHU) IO ONMUCAHUIO UX XapaKTepHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;
- pacro3HaBaTh MPOSIBICHWE U3YYEHHBIX (PM3MUECKUX SIBICHUHM B OKpYXalolleM Mupe (B TOM
yrciae (QU3NYecKue SBICHUS B MPUPOJAE: NMPUIMBBI U OTIMBBI, JBMKeHHE MIaHeT CoJHEeUHOM
CUCTEMbI, PEAKTHUBHOE [IBI)KEHHE HUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB >KHBOTHBIMU,
3eMJICTPSICCHUE, CEMCMUYECKHE BOJIHBIL, I[YHaMH, X0, LIBETa TeJl, ONTHYECKHUE SIBJICHUSA B
npupose, OHMONOrHMYecKoe JeWCTBHE BUIAMUMOIO, YIbTPAaQHOJIETOBOIO U PEHTIE€HOBCKOIO
U3IY4YCHUH; €CTECTBEHHBIH pAJAMOAKTHBHBIH (OH, KOCMHUYECKHE JIy4d, pPaTUOAKTUBHOE
U3ITy4YeHUE NPUPOJHBIX MHUHEPAJIOB; NEHCTBUE pPATUOAKTUBHBIX HW3Iy4YEHUN HaA OpraHu3M
YeNoBeKa), IPH 3TOM MEPEBOIUTH MPAKTUUYECKYIO 337a4y B YUe€OHYIO, BBIIEIATh CYIIECTBCHHbIC
CBOMCTBA / IpU3HAKU (DU3NYECKUX SIBIICHUN;
- ONHUCHIBATh HM3YyUCHHBIC CBOWCTBA Tel M (U3MYECKUE SBICHHS, MCIOIB3YS (U3NUECKUE
BEJIMYMHBI (CPEAHSISl U MTHOBEHHAs CKOPOCTh TeJla IPU HEPaBHOMEPHOM JBUKEHHH, YCKOPEHUE,
nepeMeleHne, MyTh, YIJIOBas CKOPOCTb, CHJIA TPEHMS, CHJIA YIPYrOCTH, CHJIA TSDKECTH,
yCKOpeHUe CBOOOJHOIrO MaJeHusi, BEC Tela, MMITYJIbC Tela, UMIYJIbC CHJIbI, MEXaHHYecKas
paboTa M MOIIHOCTb, MOTCHLHUAIbHAS SHEPrHs TeNa, MOAHATOTO HaJ MOBEPXHOCTHIO 3EMIIH,
NOTEHLMAJIbHAs PHEPrHusl CXKAaTOM NpYKUHBI, KHUHETUYecKas JHeprus, MOoJHas MeXaHW4yecKas
SHEPrus, MEpUOJl M YacToTa KoyieOaHWi, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOPOCTh CBE€Ta, IOKa3aTelb MPEJIOMIICHUS CpEeJbl); MPU OMUCAHUM NPAaBUIBLHO TPAKTOBATH
(U3MUeCKUil CMBICIT UCTIOJIB3YEMBIX BEJIWYHMH, 0003HAUCHUS U €IMHUIBI (PU3UYECKUX BEIUYHH,
HaXOJUTh (OPMYJIIbI, CBS3bIBAIOLINE AAHHYIO (DU3UYECKYIO BEIMYUHY C APYTUMHU BETUYMHAMU,
CTPOUTH TPaPUKH U3YUECHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEITHYNH;
- XapaKTepu3OBaTh CBOICTBa TeJ, (PU3WYECKUE SIBICHUS U IPOLECCHl, HCIOIB3YS 3aKOH
COXpPaHEHHsI SHEPrHH, 3aKOH BCEMHUPHOTO TATOTEHMS, NPUHIMUII CYNEPIO3UIUN CUJI, TPUHIHII
OTHOCUTeNbHOCTH [anumes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS MMIYJbCa, 3aKOHBI
OTpPaKEHHsI U TPEJIOMIICHUS! CBETA, 3aKOHBI COXPAHEHUS 3apsA0BOTO W MAacCOBOTO YHCEN IMpPH
AJIEPHBIX pPEaKLHUsAX; IPU STOM JlaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3aIHUCHIBATH €rO
MaTeMaTHYECKOE BbIpaXKCHNUE;



- OOBSCHATH (hPU3MYECKHE MPOLECChl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHUTyalUd
MPAKTUKO — OPHEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUYUHHO — CJEICTBEHHBIE CBS3U,
CTpOUTH OOBSICHEHHE W3 2 — 3 JIOTMYECKHX IIaroB ¢ OMOpoi Ha 2 — 3 M3YyUEHHBIX CBOICTBa
buznyecKux SIBICHUN, PU3NYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEI!;

- pewmaTh pacuéTHbIe 3a7aud (ONUPANOIIMECS HAa CUCTEMY U3 2 — 3 ypaBHEHHUI), UCIOJb3Ys
3aKOHBI U (POPMYIIBI, CBSI3BIBAIOILIUE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHalln3a yCJIOBUS 3a7aun
3aMMChIBaTh KPAaTKOE YCJOBUE, BBISBIIATH HEJOCTAIOIIME WM M30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHBI M (QOpPMYJbl, HEOOXOIUMBIE [UIsl PEHICHMs, MPOBOAUTH pacuy€Tbl M OLEHUBATh
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAUYCHUS (PU3UUECKON BEITUYHHBI;

- pacro3HaBaTh MpOOJEMbl, KOTOPbIE MOXXHO PELIUTh MPH MOMOUIM (U3UYECKUX METOJIOB,;
UCTIONB3Yysl ONHMCAaHUE HCCIEeNOBaHMS, BBLICIATH IPOBEPsieMOe MPEANONI0KEHUE, OLEHUBATDH
NPaBWIBHOCTh TMOpSIIKA MPOBEIEHUS MCCIEAOBAaHUSA, JAeNaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOCHUN U OTIBITOB;

- MPOBOAUTH OMBITHI MO HAOMIOAEHUIO (DU3MUECKUX SIBICHUNW WM (U3UYECKUX CBOWCTB Tel
(u3ydyeHue BTOporo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs PHEPIUH; 3aBUCHMOCTH IEpHUOoja
Kosie0aHui MPYKMHHOTOMAasiTHUKA OT Macchl rpy3a U >KECTKOCTH MPYKUHBI M HE3aBUCHMOCTb OT
aMIUTUTYABI MaJIbIX KoJieOaHUil; MPSMOJIMHEHHOE PACIPOCTPAaHEHUE CBETa, PasIoKeHHe OeIoro
CBETa B CIIEKTP; U3YUYECHHE CBOICTB M300pakeHUs B IUIOCKOM 3€pKaje U CBOMCTB M300pa’keHus
npeaMera B coouparoleit JIuH3e; HabIroAeHUe CIUIONIHBIX U IMHEHYaThIX CIIEKTPOB M3IIyUSHHS):
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000pyAOBaHUS;, OTTUCHIBATH X0
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

- MPOBOAUTH MPH HEOOXOIUMOCTH CEPUIO MPSAMBIX U3MEPEHUI, ONpeaenss cpeqHee 3HaueHue
U3MepsIeMoil BeMUUMHBI ((POKYCHOE paccTOsIHME cOOMparomieil JIMH3bI); 0OOCHOBBIBATH BHIOOD
croco0a u3MepeHus / N3MEPUTEIHLHOTO TPHOOpa;

- TIPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BETUYMH C UCIOJIb30BAHUEM MPSIMBIX
U3MEepeHUil (3aBUCUMOCTh TyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBH)KEHUHU 0e3 HaualbHON
CKOpOCTH; TIepro/ia KoJeOaHUil MaTeMaTuYecKoro MasiTHUKA OT JUTMHBI HUTH; 3aBUCUMOCTH yIJIa
OTpaXeHMsI OT yIJla TMaJeHHs): IUIAHUPOBaTh MCCIEIOBAHUE, CAaMOCTOSITENIbHO COOMpaTh
YCTAHOBKY, (PMKCHPOBATH PE3Yy/IbTaThl NOJYYCHHOM 3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BUJE
TabNuL ¥ TpaduKoOB, AeTaTh BHIBOABI MO PE3yJIbTaTaM UCCIEI0BAHUS;

- MPOBOAUTH KOCBEHHBIC M3MEpEeHHs] (U3NUYECKUX BEIWYMH (CPEIHSISI CKOPOCTh M YCKOpEHHE
TeNa MpU paBHOYCKOPEHHOM JBUKEHHH, YCKOPEHUE CBOOOIHOTO MaIeHus, )KECTKOCTh MPYKUHBI,
KOX(P(UIIMEHT TPEeHHsI CKOJBXKEHUS, MeXaHudeckas paboTa M MOIIHOCTh, YaCcTOTa U TEPHUOJ
Koje0aHUN MaTeMaTHYeCKOro U MPY>KUHHOTO MAasTHHUKOB, ONTHYECKas cujia coOuparomei
JMH3BI, PaJUOAKTUBHBIA (OH): IUTAHUPOBATH H3MEPEHUs; COOMpaTh HSKCIEPHUMEHTAIBHYIO
YCTaHOBKY U BBIMOJIHATH U3MEPEHUS, CIIeys MPEUI0KEHHON HHCTPYKIIUU; BEIUUCIISTH 3HAUCHHE
BEJIMYMHBI M aHAJIM3UPOBATH IOJyYCHHbIE PE3yAbTaThl C Y4YETOM 3aJaHHOW MMOTPEUIHOCTH
M3MEPEHHI;

- pa3nuyaTh OCHOBHBIC MPHU3HAKM HM3YYECHHBIX (U3NYECKUX MOJeNeil: MarepuanbHas TOYKa,
a0COMIOTHO TBEPAOE TEJIO, TOYCUHBIN HCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, INIAHETapHas MOJIEIhb
aToMma, HyKJIOHHAasl MOJIeJIb aTOMHOTO $1/1pa;

- XapakTepu30BaTh MPUHIUIBI JEHCTBUS W3YYEHHBIX NMPUOOPOB M TEXHUUYECKHX YCTPOMCTB C
OMOpOil Ha WX OmMcaHus (B TOM YHCIE: CIUIOMETP, AATYMKU MOJOXKEHUS, PACCTOSIHUA H
YCKOpEHUs, pakKeTa, 5XOJIOT, OYKH, IEepPUCKOIN, QoToanmnapaT, ONTUYECKUE CBETOBOJBI,
CHEKTPOCKOI, J03UMETp, KaMmepa BuibcoHa), HCIONB3ysl 3HAHUS O CBOWCTBAX (PU3MUECKUX
SIBJICHHH ¥ HEOOXOIMMBbIE (PU3HYECKUE 3aKOHOMEPHOCTH;

- coOII0IaTh MpaBHJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000pyI0OBaHHEM;

- HUCIOJB30BaTh CXEMbl M CXEMaTHYECKHE DPHUCYHKH HM3YUYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENBHBIX TPUOOPOB M TEXHOJOTMYECKHX IMPOIECCOB TPU pPEUICHHH y4eOHO -
MPAKTUYECKUX 33/a4; ONTUYECKUE CXEMbI JJIsl OCTPOEHUsI H300pakeHUH B MJIOCKOM 3epKaje U
coOuparoIie JTHH3E;

- MPUBOAUTH MPUMEPHI / HAXOAUTHh MH(YOPMALMIO O IpUMEpax MPAKTUYECKOTO MCIOIb30BaHUS
bu3MYECKUX 3HAHUH B MOBCEAHEBHOW KU3HU JJIs1 oOecriedeHnst 6€30MacHOCTH TPy 0OpaIIeHuu ¢



npubopaMu U TEXHHUUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3J0pOBbS M COOJIOACHUS HOPM
9KOJIOTMYECKOT0 IIOBEICHUS B OKPYKAIOILEH CPEle;
- OCYWIECTBIIATh TOUCK HH(popMaruu (U3NYECKOro coaepkaHuss B ceTu VHTepHer,
CaMOCTOSITENIbHO  (OpMYNIHMpYsd  TOMCKOBBIM  3alpoc, HAXOAUTh IyTH  ONpEACICHHS
JIOCTOBEPHOCTH MOJYYEHHON MH(pOpPMALK Ha OCHOBE UMEIOIIMXCS 3HAHUHA U TOTIOJHUTEIbHBIX
HCTOYHUKOB;
- WUCMOJB30BaTh MPH BBHINOJIHEHUH YYEOHBIX 33JaHUN HAy4YHO — MOMYJSPHYIO JUTEpaTypy
(U3M4ecKOoro CcoAepXkaHMs, CIPABOYHbIE MaTepHalbl, pecypchl ceTH VIHTepHeT; BlaieTh
npuéMamMM KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HH(OpMAIMM W3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;
- CO03/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(pOpMaLUU U3
HECKOJIbKUX MCTOYHHMKOB (DU3MUECKOro COAEp)KaHMs, MyOJIMYHO MPEICTaBIATh PE3YIbTaThl
IPOEKTHON WJINM HCCIEN0BAaTENbCKON JEATENBHOCTH; IPU 3TOM TI'PAMOTHO HCIIOJIb30BATh
U3y4EHHBIN MOHATUIHBIN amnmapar U3y4yaeMoro pasjena (GU3UKd U COMPOBOXKATh BHICTYIJICHHUE
npe3eHTalMen ¢ ya€ToM 0COOCHHOCTEH ayTMTOPHH CBEPCTHUKOB.

Buinycknuk ocnoénou wikonst naywumesa:

- co0mroaTh npasuiia 6€30MaCHOCTH M OXPaHbl TPpyAa MpH padoTe ¢ yuyeOHBIM U TaO0paTOPHBIM
o0opyoBaHUEM;

- IIOHUMATh CMBICTI OCHOBHBIX (PM3NYECKUX TEPMHUHOB: (PU3UUECKOE TEJO, (PU3NUECcKoe SIBICHHE,
du3nueckas BenMUUMHA, €IMHHULIBI U3MEPECHNS;

- pacmo3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO DPEUIMTH MPH HOMOIIN (U3NYECKUX METOIOB;
aQHAJIM3UPOBATH OT/IEIIBHBIC ITAITBI IPOBEICHNS UCCIEOBAHUNA U MHTEPIPETHPOBATH PE3YIIbTaThI
HAOJII0ICHUN U OIBITOB;

- CTaBHUTH OIBITHI 110 MCCIECJOBAHUIO (PM3MUYECKUX SBICHUN MINM (pU3NYECKUX CBOWCTB Ten 0Oe3
UCTIOJIb30BaHUSl NPAMBIX U3MEPEHUH; Ipu 3TOM (OpMYIHpPOBATH MpobiemMy/3agady y4eOHOro
9KCIIEPUMEHTA; COOMpaTh YCTAaHOBKY W3 IPEUIOKCHHOTO O0OpYIOBaHHMS; MPOBOIAMTH OIBIT U
(GopMyITHpPOBATH BEIBOABI.

Ilpumeuanue. Ilpu poOBeACHUHU UCCIIEAOBAaHUS (DPU3NYECKHUX SABICHUNA U3MEPUTEIbHBIC TPUOOPHI
UCTIONB3YIOTCSl JIMIIb KaK JAaTYNKA H3MEpeHHs (U3NYECKUX BEJIMYMH. 3aliCH IOKa3aHWH
OpSMBIX U3MEPEHHH B 3TOM ciydae He TpeOyercs.

- HOHUMATh POJIb HKCIIEPUMEHTA B MOJIY4YEHHH HaydHOU HH(OpMAanuy;

- IPOBOJIUTH MPSIMbIC U3MEPEHHSI (PU3MUECKUX BEIIMYMH: BPEMsI, PACCTOSIHUE, Macca Tela, 00beM,
cuiia, Temmeparypa, aTMoc(epHOe JIaBiIEHHE, BIAKHOCTh BO3/yXa, HANpsDKCHHE, CHJIa TOKa,
panuanoHHbIi (GOH (C HMCIONBb30BaHUEM [O3MMETpPA); MPH 3TOM BHIOMPATh ONTHUMAJILHBIN
Croco0 U3MEPEHHMS M HCTIOIB30BaTh MPOCTEHIITNE METO/IbI OLICHKH TOTPEITHOCTEH U3MEPEHHI.
Ilpumeuanue. JlroOGas yueOHas mporpaMma JOJDKHA OOECIEYMBATH OBJAJCHUE TPSMBIMU
M3MEPEHUSAMH BCEX MEPEUUCICHHBIX (PU3NUECKUX BETHUYHH.

- TIPOBOJUTH MCCIICJOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEITUYMH C UCIIOJIB30BAHUEM MPSIMbIX
U3MEpPEHNI: TPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (DUKCHpPOBATH DPE3yJbTAaThl MOIYyYEHHOMH
3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHAE Tabnaui W rpaduKoB, AeNaTb BBIBOABI 10
pe3ynbTaTaM HCCIICIOBaHHUS;

- TPOBOJIUTH KOCBEHHBIC HM3MEpeHHs (PU3MUECKUX BEIMYUH: IPHU BBIMOJIHEHUH W3MEPEHUN
coOMpaTh SKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIeIys HPEAI0KEHHOH WHCTPYKIUH, BBIYUCIATH
3HaYCHHE BEJIIMYMHBI U aHAJIU3UPOBATH MOJTYYECHHBIC PE3YJbTAaThl C YUETOM 33JaHHOW TOYHOCTH
M3MEPEHHIT;

- QHANU3UPOBATh CHUTYAIlMH MPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa, y3HaBaTb B HHX
NPOSIBJICHNE W3YYCHHBIX (U3WYECKUX SBICHHH WJIM 3aKOHOMEPHOCTEH M NPUMEHSThH
UMEIOIMECs 3HAHUA JJIs1 X OObSICHEHMS,

- TIOHMMAaTh MPUHIMIIBI EHCTBUS MaIlMH, TPUOOPOB M TEXHHMYECKHX YCTPOMCTB, YCIOBHUS HX
0€30I1aCHOT0 MCII0JIb30BaHMsI B TOBCETHEBHOM JKU3HU;

- WCIOJB30BaTh NPH BBIOJHEHUHM YYEOHBIX 3aJad HAYYHO-TIONMYJISAPHYIO JIMTEPaTypy o
(GU3NUECKUX SBICHUSX, CIPABOYHBIC MaTepHalIbl, pecypchl IHTEepHET.



Bbll’lyCKHllK nojiyuum 603MONHCHOCMb HAYUUMBCA?

- OCO3HaBaTh IIECHHOCTh HaYYHBIX HCCIEAOBAHUN, POIb (PU3UKHU B pACHIMPEHUU MPEICTaBICHUN
00 OKpy»KarollleM MHUpPE U €€ BKJIAJ] B YIyUIICHUE KaueCTBa KU3HU;

- UCIOJB30BaTh MPUEMBl MOCTPOCHUS (U3MYECKUX Mojenel, moucka U (OpMYyIUPOBKU
JI0Ka3aTeNbCTB BBIIBUHYTBIX THIIOTE€3 M TEOPETUYECKUX BBIBOJOB HAa OCHOBE AMIMPHUUYECKU
YCTaHOBJICHHBIX (DAKTOB;

- CpaBHMBATh TOYHOCTh M3MEpEHHs (PU3UYECKMX BEIMYMH IO BEITUYMHE WX OTHOCHUTEIHHOMN
MOTPEUIHOCTH MPYU MTPOBEACHUH NPSIMBIX U3MEPEHUN;

- CaMOCTOSITEJILHO MPOBOJUTH KOCBEHHBIC U3MEPEHUS U UCCIIEAOBAHMS (PU3HMUECKUX BEIUYHH C
HCIIOJIb30BAaHUEM PA3IMYHBIX CIOCOOOB M3MEPEHUs (PU3NUYECKUX BETUYMH, BHIOMPATh CPEICTBA
U3MEPEHHUs] C Y4eTOM HEOOXOIUMOW TOYHOCTHM HM3MEpEeHUH, 00OCHOBBIBATH BHIOOp criocoba
U3MEPEHMs, AaJCKBATHOIO TIOCTABICHHOW 3ajJadye, MPOBOAUTH OLEHKY JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB;

- BOCIIpUHUMATh HH(POpMaIHI0 GU3NYECKOTO COJIEPKaHUs B HAYYHO-TIOMYJISIPHOM JIUTEepaType U
CpeICTBaX MaccoBOM WH(pOpMaMK, KPUTHYECKH OICHUBATH IOIYYCHHYIO WH(GOPMAIIHUIO,
aHAIM3UPYS €€ Co/iep KaHKe U JaHHbIE 00 HCTOYHHUKE HHPOpMAIIHH;

- CcOo3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE U YCTHBIE COOOIICHUS O (U3UUYECKUX SBICHHUIX Ha
OCHOBE HECKOJIbKMX HCTOYHHKOB HH(OpPMAIMH, COMPOBOXAATh BHICTYIUICHHE IMpe3eHTAIUEH,
YYUTBIBAsI OCOOCHHOCTH ayTUTOPUU CBEPCTHHKOB.

Mexanuueckue sagnenusn. BoinycKHuk nayuumcs:

- pacro3HaBaTh MEXaHHUYECKHUE SIBJICHUS U OOBSICHATh HA OCHOBE MUMEIOIINXCS 3HAaHUI OCHOBHBIE
CBOMCTBA WJIM YCJIOBHSI MPOTEKAHUSI STUX SBJICHUI: PABHOMEPHOE U HEPABHOMEPHOE JIBH)KECHHUE,
PaBHOMEpDHOE M  PaBHOYCKOPEHHOE  IPSIMOJMHENHHOE  JIBUJKEHHE,  OTHOCUTEIIBHOCTb
MEXaHUYECKOTO JIBUYKEHUS, CBOOOTHOE Ma/IeHHE Tell, pPABHOMEPHOE BUKEHHUE M0 OKPY>KHOCTH,
WHEpLUs, B3aUMOJICHCTBUE TeJl, PEaKTUBHOE JIBIKEHUE, TIepeiaya JaBJIeHUs TBEPAbIMU TEIAMH,
KUAKOCTSIMH M Ta3aMH, aTMOc(epHOe JaBlieHHE, IUIaBaHHE TeJl, PaBHOBECHE TBEPIbIX Tel,
UMEIOUINX 3aKpelIeHHYI0 OCh BpallleHus, Koyie0aTelbHOE [BH)KEHUE, PE30HAHC, BOJHOBOE
JBUXKEHHE (3BYK);

- OIHKCHIBaTh M3YyYEHHbIE CBOMCTBA TEl W MEXaHUYECKHE SBJICHMS, HCIONb3ys (U3NYECcCKue
BEJIMYMHBL: TYyTh, IEpEeMEIIEeHHe, CKOPOCTb, YCKOpPEHHME, MEepuo] OOpalleHHs, Macca TeJa,
IUIOTHOCTD BEILIECTBA, CUJIa (Cujla TSKECTH, Cujla YIIPYroCcTH, CUjla TPEHHUS), JaBIeHHUEe, UMITYJIbC
Tena, KWHETUYECKasl SHEPTusl, MOTCHIMAbHAS DHEPTUs, MeXaHndeckas paboTa, MeXaHHYecKas
motHocTh, KIIJl mpu coBepmieHnu paGoOThl ¢ UCMOJIB30BAHUEM IPOCTOTO MEXaHHW3Ma, CHa
TPeHHsI, AaMIUTUTyJa, NEpUOA ¥ YacToTa KoJeOaHWid, [JIMHA BOJHBI MU CKOPOCTH €€
pacnpocTpaHeHusl; Py ONMKCAHUU NMPABUIBHO TPAKTOBaTh (PU3UUECKHUI CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, UX 0003HAYCHUS U CIUHUIBI H3MEPEHUs, HAXOTUTh (DOPMYIIBI, CBSI3BIBAIOIINE TAHHYIO
(bu3nYECKyI0 BEIUYUHY C APYTUMU BEIMUMHAMU, BBIYUCIATH 3HAUEHUE (PU3NUECKON BETMUUHBI;

- aHAJM3UPOBATh CBOMCTBA Tell, MEXaHUYECKUE SBJICHUS M IPOILECCHI, UCHOIb3YS (U3NUECKUE
3aKOHBI: 3aKOH COXPAHEHMS 3HEPrUH, 3aKOH BCEMHUPHOTO TATOTEHHUs, NPUHIUI CYNEpPHO3ULIUN
cun (HaxoxzaeHue paBHojencTByromend cuibl), I, I u Il 3akonsl HeloTOHA, 3aKOH coXpaHeHUs
uMnyibca, 3aKkoH ['yka, 3akoH Ilackans, 3akoH ApxuMmena; MpU 3TOM pa3jinyaTh CIOBECHYIO
(GopMyITHPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BHIPAKCHHE;

- pasznuyaTh OCHOBHBIE NMPU3HAKH HM3YyYEHHBIX (DU3MUECKHX MOJENeil: mMaTepuanbHas TOYKa,
WHEpIHUaIbHasi CUCTEMA OTCUETA;

- pemiath 3aJayd, HUCHONB3YySA (U3MUECKHE 3aKOHBI (3aKOH COXPAaHEHUS SHEPruu, 3aKOH
BCEMHUPHOI'O TArOTeHUs, npuHuun cyneprnosunuu cwi, I, II u III 3akonsl HeroroHa, 3akoH
COXpaHEHUsI HUMITyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (HOpPMYyJbI,
CBsI3bIBaIOIIME (DU3MUECKUE BEIUYHMHBI (IIyTh, CKOPOCTh, YCKOpPEHHE, Macca Tela, INIOTHOCTb
BEILIECTBA, CHJIA, JABJICHUE, UMITYJIbC TEJla, KHHETUYECKas SHEpPrus, MOTCHUMAIbHAs SHEPIHs,
MeXaHuuyeckas pabora, mexaHudeckas moirHocTh, KIIJl mpocroro mexaHusma, cuiia TpEHUS
CKOJIb)KEHUS, KOO (UILIUMEHT TPEHUs, aMIUIUTY/1a, IEPHOJ] U YacTOTa KOJIeOaHUM, IIMHA BOJHBI U
CKOPOCTb €€ pAacCIpOCTPaHEHMs): Ha OCHOBE aHajIM3a YCIOBHUS 3a/auM 3alUCBIBATh KPAaTKOE
yCIIOBUE, BBIACNATh (PU3NYECKUE BEIUYMHBI, 3aKOHBI U (OPMYIbI, HEOOXOOUMBIE IJs €€



pelIeHHs, TPOBOJIUTh PACUYETHl U OLEHUBATH PEATHHOCThH MOJTYYCHHOTO 3HAUYCHUS (U3HUECKOM
BEJIMYHMHBI.

Buvinycknuk noayuum 603mM0xiCcHOCHIb HAYUUMbCA:
- WCIIOJIb30BaTh 3HAHUS O MEXAaHMYECKHX SIBJCHHUSIX B MOBCCIHECBHOHN JKM3HU IS 00CCIICUCHUS
0€30MacHOCTH TP OOpPAIEHUH C MPUOOPAMH U TEXHHUUECKUMHU YCTPOUCTBAMHU, JJII COXPaHEHUS
3I0POBBSI M COOJIIOJICHUST HOPM 3KOJIOTHUECKOTO TOBEICHUS B OKPYXKAIOMIEH Cpejie; MPUBOINUTh
MPUMEPBl MPAKTUYECKOTO HCTOIB30BaHUS (DU3MUECKUX 3HAHUNW O MEXAHUYECKUX SBICHHSX U
(GU3HYECKUX 3aKOHAX; IMPUMEPHl HCIIOJIL30BaHUS BO300HOBJISIEMBIX HWCTOYHHKOB DJHEPIHUU;
HKOJIOTUYECKUX MOCIIEICTBUM UCCIEIOBaHUSI KOCMUUECKOTO MPOCTPAHCTB;
- pa3nuyaTh TPaHUIBI MPUMEHUMOCTH (PU3NUYECKHX 3aKOHOB, MOHUMATh BCEOONIUU XapaKTep
(dbyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXpaHEHUS MEXaHWYECKOW SHEPruu, 3aKOH COXpPaHEHUs
HUMITYJIbCA, 3aKOH BCEMUPHOTO TSATOTEHUS) U OTPAHMYCHHOCTh MCIIOJb30BaHMS YACTHBIX 3aKOHOB
(3axoH 'yka, Apxumena u 1ip.);
- HAXOJUTh aJICKBATHYIO MPEJIIOKEHHON 3a/1aue GPU3HMIECKYIO MOJIEIb, pa3peniaTh MpooIeMy Kak
Ha OCHOBE MMEIOIIMXCS 3HAHUM MO MEXAHMKE C MCIOJIb30BAHMEM MAaTEMaTUYECKOro ammnapara,
TaK ¥ MPY TTOMOIIA METOOB OIEHKH.
Tennoewvie agnenusn. Beinycknuk nayuumcs:
- pacmo3HaBaTh TEIUIOBBIC SBJICHHS W OOBSICHATHL Ha 0a3e MMEIONIMXCS 3HAHUH OCHOBHBIC
CBOMCTBA WJIHM YCJIOBHUS TPOTEKaHUs ITUX sBIcHW: auddy3us, n3MeHeHue odbema Ten mpu
HarpeBaHUU (OXJIAXACHUH), OOIbIIas CKUMAEMOCTh Ta30B, MaJlasi CKMMAEMOCTh KUIKOCTEH U
TBEpJBIX TEJN; TEIUIOBOE PAaBHOBECHE, UCIAPEHUE, KOHJEHCAIUs, TJIaBICHUE, KPUCTAILIU3ALINS,
KHUIICHUE, BJIAKHOCTh BO3[yXa, pPa3JIMYHBIC CIOCOOBI Teruionepeaaun (TerIonpoOBOIHOCTD,
KOHBEKLIMS, W3JIyYeHUE), arperaTHble COCTOSIHMS BEIIECTBA,MOTJIONICHUE HHEPrUU MpHU
WCTIapEHUHN JKUJIKOCTA M BBIJICIICHHE €€ MPU KOHACHCAIIMU Iapa, 3aBUCHMOCTh TEMIEPaTypPhl
KUIICHUS OT JIaBJICHUS,
- ONMCHIBATh M3y4YEHHBIE CBOMCTBA TEJ U TETIJIOBBIC SIBICHHUS, UCTIONB3Yys (PU3MUECKUE BETMYUHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPTUs, TEMIIEpATypa, YAeIbHas TEMJIOEMKOCTh BEIECTBA,
yAelbHas TeIUIOTa IUIABJICHUS, YJAeTbHAs TEIJIoTa IMapooO0pa3oBaHus, yaeldbHAas TeIIoTa
CrOpaHHs TOIUTNBA, KOA(M(UIMEHT IMOJIE3HOTO JCHCTBUS TEIUIOBOTO ABUTATEINS, IPH OMHCAHUU
MPaBUJILHO TPAKTOBATh (DU3WYECKUM CMBICI HCIOJIB3YEMBIX BEIMYMH, WX OOO3HAYCHHUS H
eMHHIIBI U3MEPEHHUsI, HaXOMUTh (OPMYIIbI, CBA3BIBAIOIINE TAaHHYIO (PH3UUYECKYIO BEIUYUHY C
JIPYTUMU BETHYMHAMU, BEIYUCIIATH 3HAYCHUE (PU3HMUECKOM BEIIMUNHBI;
- pa3ian4aTh OCHOBHBIC MIPU3HAKH W3YYCHHBIX (PU3UYECKUX MOJIEICH CTPOCHUS T'a30B, KUAKOCTEH
Y TBEPIBIX TEIT,
- TPUBOIUTH TPHUMEPHI MPAKTUYECKOTO HCIOIB30BaHUS (PU3NYECKUX 3HAHUN O TEIUIOBBIX
SIBJICHUSX
- pemiath 3a/1a4M, WCIOIb3ys 3aKOH COXPAHEHUsS YHEPTUU B TEIUIOBBIX IMpolieccax u GopMyIbl,
CBs3bIBAlONIME (DU3UYECKHME BEIMYMHBI (KOJIMYECTBO TEIUIOTHI, TeMIlepaTypa, yaeiabHas
TEIIOEMKOCTh BEIIECTBA, yAeTbHAs TEIUIOTa MUIABICHUS, YAelbHas TEIIoTa napooOpa3oBaHus,
yAelbHas TEIUIOTa CropaHus TOIUIMBA, KOA()(UIIMEHT TOJIe3HOTO JEUCTBUS TEIJIOBOTO
JIBUTATENs): Ha OCHOBE aHaJIM3a YCJIOBMS 3a/laud 3alUChIBaTh KPATKOE YCIOBHUE, BBIIETSATH
bu3nYecKue BEIMYHMHBI, 3aKOHBI M (POPMYJIBI, HEOOXOAUMBIC JIA €€ PEIICHHUS, MPOBOJIUTH
pacdeThl U OIICHUBATh PEATBHOCTh MOTYYSCHHOTO 3HAUCHUST (PU3UUECKON BETUINHBL;
- aHAJIMU3UPOBATh CBOMCTBA TEJ, TEIUIOBBIC SIBJICHWS W TIPOILIECCHI, HCIOJIb3ysl OCHOBHBIC
MOJIOKEHUSI aTOMHO-MOJICKYJIIPHOTO Y4Y€HUS O CTPOCHHMHM BEIECTBA M 3aKOH COXpPaHEHUS
SHEPTHH.

Buvinycknuk nosyuum 603mM0MCHOCHIb HAYUUMbCA:
- HCMOJIb30BaTh 3HAHHUS O TCIUIOBBIX SBJICHUSX B IOBCEIHECBHON JKU3HHM IJII OOCCIICUCHHUS
0€30MacHOCTH TIpHU OOpPAIEHUH C MPUOOPAMH U TEXHHUUECKUMHU YCTPOUCTBAMHU, JJISI COXPaHEHUS
3I0POBBSI M COOJIIOJICHUSI HOPM 3KOJIOTHYECKOTO TOBEICHHS B OKPYXAIOMIEH Cpejie; MPUBOINUTh
MPUMEPBI YKOJIOTHUECKUX MMOCIEICTBUN paOOThI JBUTATENCH BHYTPEHHETO CTOPAaHMUS, TETUIOBBIX
Y TUIPOIIICKTPOCTAHIIUI;



- pa3nuyaTh TPAHUIBI TPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, MOHUMATh BCEOOHINI XapakTep
byHIaMEHTATBHBIX (U3UYECKUX 3aKOHOB (3aKOH COXPaHEHHMsI SHEPTHH B TEIUIOBBIX MPOIIECccax)
¥ OTPAaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;

- HaXOJIUTh aJIEKBaTHYIO MPEAJIOKEHHOM 3a/1aue PU3NYECKyI0 MOJEIb, pa3peuiaTh MpodaemMy Kak
HAa OCHOBE MMEIOIINXCS 3HAHUW O TEIUIOBBIX SIBICHUSAX C HCIOJIB30BAHHEM MAaTEMaTHYEeCKOTO
anmnapara, Tak 1 Ipu MOMOIIU METOJI0B OLEHKH.

Inexmpuueckue u mazHumHble a6neHus. Boinycknuk nayuumecea:

- pacmo3HaBaTh AJIEKTPOMATrHUTHBIE SIBICHUS U OOBACHATh Ha OCHOBE HMMEIOIIMXCS 3HAHUMN
OCHOBHBIC CBOICTBAa WM YCIIOBUS TMPOTEKAHWS OSTUX SBICHHUH: JJICKTpU3AIMS —Tel,
B3aUMOJICHCTBUE 3apsIOB, DJIEKTPUUECKHH TOK M €ro JCUCTBUS (TEIUIOBOE, XMMHYECKOE,
MarHUTHOE), B3aMMOJICHCTBIE MAarHUTOB, JICKTPOMArHUTHAS WHAYKIHS, JEHCTBHE MarHUTHOTO
MoJjis Ha TMPOBOAHMK C TOKOM U Ha JBIDKYILYIOCS 3apsDKEHHYIO YacTUIly, JAelCTBHE
AIIEKTPUYECKOTO TIOJISI HA 3aPsDKEHHYIO YaCTHUILy, DJIEKTPOMATHUTHBIC BOJIHBI, MPSMOJIUHEHHOE
pacnpocTpaHeHue CBEeTa, OTPAXKEHHE U MPEIOMIIEHUE CBETa, AUCIIEPCHUS CBETA;

- COCTaBIATh CXEMBl DJIEKTPUYECKHX I[ereld ¢ TOCIeNOBATEIbHBIM W MMapaUIeIbHBIM
COETMHEHUEM DJIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAYEHHS 3JIEMEHTOB AJIEKTPUUYECKUX LieTel
(MCTOYHUK TOKa, KITF0Y, PE3UCTOP, PEOCTAT, IaMIIOUKa, aMIIEpPMETP, BOIBTMET));

- HCIMOJb30BaTh ONTHYECKHUE CXEMbl ISl MOCTPOCHUS H300paKeHUH B IUIOCKOM 3€pKaje U
coOuparoIie JTHH3E;

- ONMCHIBATh W3YYEHHbIE CBOMCTBA TeNl U 3JIEKTPOMArHUTHbBIE SIBJICHMSI, UCIIONB3YS (U3UUYECKUE
BEJIMYMHBI: AJICKTPUYECKUIN 3apsij, CHJIa TOKa, JJIEKTPUUYECKOE HANpPsHKEHHUE, JIEKTPUIECKOE
COTIPOTUBIIEHUE, YJEIbHOE CONPOTHUBIIEHNE BEUIECTBA, pab0oTa ANEKTPUUYECKOTO OIS, MOLTHOCTh
TOKa, JOKYCHOE PACCTOSIHHE W ONTHUYECKAasl CHJIA JIMH3BI, CKOPOCTh JIEKTPOMATHUTHBIX BOJIH,
JUIMHA BOJHBI M YacTOTa CBETa; MpPU OMNHCAHWM BEPHO TPAKTOBATh (PU3MUECKHUI CMBICI
UCIIONIb3YEMBIX BEIIMYMH, WX OOO3HAUCHUS W EAUHUIBI H3MEPEHHsS, HaXOIUTh (OpMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU;

- aHaTU3UPOBATh CBOWCTBA TEN, SJCKTPOMATHUTHBIE SBJICHHUS U TIPOIECCHI, HUCIOIB3YS
¢buznyecKre 3aKOHbI: 3aKOH COXPAaHEHUs AIEKTPUIECKOro 3apsaa, 3akoH Oma s yyacTKa LenH,
3akoH Jxoyms-JleHna, 3akoH MPSMOIUHEHHOTO PACHpPOCTPAaHEHHUs CBETA, 3aKOH OTPaKCHUS
CBETa, 3aKOH IPEJIOMJICHUSI CBETa; IPU 3TOM pasinyarh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U
€ro MaTeMaTHYECKOE BBIPAKECHUE;

- TNPUBOAWUTH MpPHUMEpPhl MPAKTUYECKOTO  HCMOJIb30BaHUS  (U3MYECKUX  3HAHUN 00
AIIEKTPOMATHUTHBIX SIBJICHHUSIX

- pewmaTh 3ala4yM, HCHOIb3ys (u3HUecKue 3aKOHbl (3akoH OMa [UIsi y4yacTKa ILIENH, 3aKOH
JIxoyns-JIeHna, 3aKOH NPAMOJIUMHEHHOIO PacIpOCTPaHEHUs CBETA, 3aKOH OTPaXKCHUs CBETa,
3aKOH TpEJIOMJICHUsI CBeTa) U (OPMYJIbI, CBA3bIBAIONINE (PU3MYECKHUE BEIMYMHBI (CHUJIa TOKa,
DIIEKTPUYECKOE HAMpPsDKEHUE, DSIEKTPUYECKOe COMPOTUBICHUE, YAETHHOE COMPOTHBIICHUE
BElIECTBa, paboTa MEKTPUUYECKOTO MOJIs, MOIIIHOCTh TOKa, (OKYCHOE PACCTOSTHUE M ONTHYECKast
CWJIa JIMH3BI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI M 4YacTOTa CBeTa, (popMyIbl
pacuera AJIEeKTPUYECKOT0 COPOTUBIICHHUS TP MOCIEI0BATEIbHOM U MMapalIeIbHOM COeTUHEHUHN
MPOBOJHMKOB): HA OCHOBE aHAJIM3a YCIOBHUS 3a7aud 3alUCBhIBATh KPATKOE YCIIOBHUE, BBIACISATH
duznyeckue BENWYMHBI, 3aKOHBI M (HOPMYINBI, HEOOXOAWMBIE Uil €€ PEIICHUs, MPOBOJIUTH
pacyeTsl U OIICHUBATh PEATBHOCTH MOJTYYCHHOTO 3HAYCHUS (PU3NICCKON BETUIHHEI.

Boinycknuk nonayuum 603mM0MCHOCHIb HAYYUMbBCA:

- WCIONB30BaTh 3HaHUS 00 OSIEKTPOMATHUTHBIX SBJICHHUSX B TIOBCETHEBHOW >KM3HH IS
obecrieueHnst 0€30MaCHOCTH MTPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIst
COXPaHEHHUS 37J0POBbS U COOTIOCHUS HOPM KOJOTHYECKOTO MOBEACHHS B OKPYKAIOIICH Cpe/ie;
MPUBOIUTH MPUMEPDI BIUSHUS 3JICKTPOMAarHUTHBIX W3Ty4YE€HUI Ha )KUBbIE OPTaHU3MBI;

- pa3nIuyaTh TPAHUIBI TPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, MOHUMATh BCEOOHIMI XapakTep
(dbyHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXPAHEHHUS SJIEKTPUYECKOTO 3apsifa) U OrpaHUYEHHOCTh
UCIIOJIb30BaHUs YACTHBIX 3aKOHOB (3akoH OMa JiIsl yuacTKa 1emu, 3akon Jxoyis- JieHia);

- HUCIOJB30BaTh MPUEMBl MOCTPOCHUS (U3MYECKUX Mojenel, moucka U (OpMYyIUPOBKU
JOKA3aTENbCTB BBIIBUHYTBHIX THUIOTE3 W TEOPETUYECKUX BBIBOJOB HA OCHOBE AMIUPHUYECKU
YCTaHOBJICHHBIX (DAKTOB;



- HaXOJIUTh aJICKBaTHYIO MPEAJIOKEHHOU 3a/1aue PU3NIECKYI0 MOJIEIb, pa3peliaTh mpodIemMy Kak

HAa OCHOBE HMCIONIMXCA 3HAHUH 00 JJIGKTPOMArHUTHBIX SBJICHUSX C HCIOJb30BaHUEM

MATCMATHYCCKOT' O annapaTa, TaK U HpI/I IIOMOIIINX METOO0B OIICHKH.

Keanmoevie senenusn. BolnycKHUK Hayuumcs:

- paCHO3HaBaTB KBAHTOBBIC ABJICHHS U O6’b$ICH$ITb Ha OCHOBC HMCHOIIHUXCI 3HaHHﬁ OCHOBHBEIC

CBOWMCTBA WJIM YCJIOBHS TPOTEKAHHS STHX SBJICHHH: €CTECTBEHHAs M HMCKYCCTBEHHAs pPauo-

aKTUBHOCTb, O-, - ¥ Y-U3JTy4YeHUs, BOSHUKHOBEHHE JIMHEHYATOr0 CIEKTpa U3JIy4eHHs aTOMa;

- OINKCHIBaTh M3YYCHHBIC KBAHTOBBIC SIBJICHHS, UCHOJL3YS (DH3UYECKHE BEIIMYUHBI: MAcCOBOE

YHCII0, 3apsIIOBOE YHCIIO, MEPHO/] MONypacnaaa, SHeprus (OTOHOB; MPU OMUCAHUH MPABUIBHO

TPAKTOBAaTh (U3MUYECKUH CMBICI HCIOIb3YEMBIX BEJIUYHMH, HMX OOO3HAYCHHUS W CIUHUIIBI

U3MEpPEHUs; HaXOIUTh (OPMYIIbI, CBA3BIBAIOIINE MAaHHYIO (PU3WYECKYIO0 BEIUYHHY C JIPYTHMMHU

BEJIMYMHAMU, BBIYUCIIATH 3HAUCHUE (PU3NICCKON BETUIHHEI;

- aHaJII/I3I/IpOBaTI> KBAaHTOBBIC SABJICHUA, I/ICHOHBSyH (bHSH‘-IGCKI/Ie 3aKOHBI " HOCTy.]'IaTBII 3aKOH

COXPAHCHHSI DSHEPIUH, 3aKOH COXPaHCHHs JJCKTPHUECKOTO 3apsja, 3aKOH COXpaHCHUs

MacCCOBOI'o 4ucia, SaKOHOMepHOCTI/I I/I3J'Iy‘-IeHI/I$I Hn TIOoTJI0ImCHHA CB€Ta aTOMOM, HpI/I 9TOM

pa3auvaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U €r0 MAaTEeMaTHICCKOE BRIPKEHUE;

- paBJ’II/I‘IaTB OCHOBHBIC HpI/IBHaKI/I HHaHeTapHOfI MOACIN aToMa, HyKJ’IOHHOﬁ MOJICJIN aTOMHOTI'O

Aapa;

- [OPUBOAUTHL [PUMEPBHl MPOSABICHUS B IMPUPOAEC U IPAKTUYECKOIO UCIOIb30BAHUS

PaIMOAKTHUBHOCTH, SJICPHBIX U TEPMOSICPHBIX PEAKIIH, CIEKTPAIbHOTO aHATN3A.

BuvinyckHUK noayuum 603M0MCHOCHb HAYYUMbCA:

- HWCITOJIB30BATh IMOJIYYCHHBIC 3HAHHUS B TIOBCEIHEBHOM JKU3HM MPH OOpAICHUH ¢ TPHOOpaMu 1

TEXHUYECKUMHU YCTPOMCTBAMH (CUETYMK MOHU3HMPYIOIIMX YacTHIL, TO3UMETP), UIsl COXPAHEHHUS

3JIOPOBBS U COOJTFOICHUS HOPM IKOJIOTHYECKOTO IMOBEACHHS B OKPYKAIOMIEH cpejie;

- COOTHOCHUTH 3HepI‘I/IIO CBsA3HU AaTOMHBIX ;mep C I[e(beKTOM MacCcChI;

- IPUBOJIUTH TPUMEPHI BIMSHUS PAJHMOAKTUBHBIX M3JIyUCHUH Ha JKUBBIC OPraHU3MBbI; IOHUMATh

HpI/IHI_[I/IH HeﬁCTBHH I[O3I/IMeTpa nu pasnnanb YCJ'IOBI/I}I €ro UCIIOJIb30BaHUA,

- TOHUMaTh JKOJIOTHWYECKHE TPOOJIEMbl, BO3HUKAIOIIME TMPH HCIOIB30BAHHH ATOMHBIX

AIIEKTPOCTAHLUH, U IIYTH PEIICHUs 3TUX MPOOJIEeM, IEPCIEKTHBBI NCTIOIb30BAHUS YIIPABISIEMOTO

TEPMOSJICPHOTO CHHTE3a.

Dnemenmol acmponomuu. BoitnyckHuk nayuumes:

- YKa3bIBaTh Ha3BaHU TUIaHeT CONTHEYHOW CHCTEMBI;, pa3IuvaTh OCHOBHBIC IIPU3HAKH CYTOYHOTO

BpaH_IeHI/I}I 3BC3HOI'O He6a, ABUXXCHUA .HYHBI, COJIHL[a U IIJIaHET OTHOCHUTCIIBHO 3BC3 1,

- IOHUMATh PA3IUIHS MEXTy TeTHOIEHTPHYSCKON M IeOEHTPHYSCKON CHCTEeMaMt MHUPa;
Boinycknuk nonyuum 603M0MCHOCHLb HAYUUMBCA:

- yKa3bIBaTh OOIIHME CBOWCTBA M OTJIMYMS TUIAHET 3€MHOHM TI'PYIIBI U IUIAHET-TUTAHTOB; MAJIBIX

tenn CONHEYHOM CHUCTeMBbl M OOJNBIIMX IUIAHET; IOJIb30BAaThCSl KapTOM 3BE3JHOrO Heba mpu

HaOIIOAEHUSIX 3BE3IHOIO0 Heba;

- pa3r4aTh OCHOBHBIC XapaKTEPUCTHKU 3Be3]1 (pa3Mmep, IIBET, TEMIIEPAaTypa) COOTHOCUTH I[BET

3BE3bI C €€ TEMIIEPATYPOH;

- pasnnanb THUIIOTE3BI O HpOI/ICXO)KI[eHI/II/I COHHG‘-IHOﬁ CUCTCMBI.



2. Conep:xkanue y4eOHOTro nmpeaMera, Kypca

7 kaacce
Ne n/mt Paznenst Copnepxanue JlaGopaTopHbie pabOThI
1 o ®usuka - Hayka o npupone. Puszndeckue apieHud. Puzndeckre cBoicTBa Tel. (1. OnpeneneHue HEeHbl TeIECHUS
=P HabGmonenne u onucanuwe Qusndecknx sBiacHU. DOU3NYECKUE BEIUYUHBL | U3MEPUTEIHLHOTO MPUOOpAa.
% S":i W3mepenus pusnyueckux BeIUYUH: IJIUHBI, BpEMEHH, TeMIiepaTypbl. Ou3nyeckue
& npubopel. MexayHapoaHas CUCTeMa eOWHHI. TOYHOCTh ¥ MOTPEIIHOCTH
n3MepeHnii. ®u3nKa v TEXHUKA.
2 A% o Ctpoenne BemecTtBa. ONBITHL, JOKa3bIBAIOIIME ATOMHOE CTPOEHHE BemnlecTBa. 2. OmpeaeneHue pa3MepoB MajbixX
§ % E : TemnnoBoe nBM>xeHUE aTOMOB U MoJjekyi. bpoyHoBckoe nsmxkenue. Auddysus B | Tem.
£ 8 8 B ~ |Tasax, KHIKOCTAX W TBEPJABIX Tenax. BsauMozeicTBHE 4acTHIl BEIIECTBA.
e 8 e g ArperaTHble COCTOSIHUS BellecTBa. MOJEIu CTPOEHUS TBEPABIX TEJl, KUJIKOCTEHN
) g2 GE){ 1 Ta3oB. OOBSICHEHHE CBOWCTB Ta30B, XUJAKOCTEH M TBEPABIX TEI HAa OCHOBE
= = = MOJIEKYJIIPHO-KHHETUYECKUX MPEACTaBICHUMN.
3 Mexanundeckoe nBuxenue. Tpaekropusd. [lyts. PaBHOMepHOE n HepaBHOMepHOe [3.MI3mMepeHne Macchl Tella Ha
5 neuxkenne. CkopocTh. ['paduku 3aBUCMMOCTH TYTH U MOIYJS CKOPOCTH OT | PhIYa)XHBIX BECax.
5 BpeMeHu aBwxkeHus. Uueprusa. MaeptHocTh Ten. B3aumopeiicteue Ten. Macca @.M3mepenue oobema Tena.
= tena. U3mepenue maccsl Tena. [lnorHocts BemecTBa. Cuna. Cuita Tsxectd. Cuiia 5.0npeneneHue mIoTHOCTH
S F ynpyroctu. 3akoH ['yka. Bec Ttena. CBA3p MeXAy CHUJION TSHKECTH M MACCOM Te€da. | TBEPAOro Tela.
)c:)( :‘:i Cuna mspkectm Ha JApyrux miaHertax. JuHamomerp. Croxenue nByx cui, 0.I'pagyupoBanue
g HaMpaBJIEHHBIX 1O OJHOW MpsaAMoil. PaBHoaelcTByomas AByx cui. Cuia TpeHHs. [IPYKUHBI U U3MEPEHUE CHIT
= dwuzndeckas mpupoa HeOecHbIX Tell CONHEYHOW CUCTEMBI. JTUHAMOMETPOM.
A 7.MI3MepeHne CHITbI TPEHHS C
MOMOILIbIO TMHAMOMETPA.
4 o= JaBnenue. /{aBnenue tBepabIx Ten. /laBieHue rasza. O6I,ZICHeHHe JIaBIICHUS Ta3a 8. Onpe;[eJ}eHHe BHTEUIKHBanmeIVI
g g5 | Ha OCHOBE MOJEKYIAPHO-KMHETHYECKUX MPEICTABICHHH. [lepenaua naBiieHMs | CUIIBL, AEHUCTBYIOLIEH Ha
5 s 5 § | rasamH M 5KHJIKOCTSAMH. 3akon ITackans. CooOmiaromnuecst cocyibl. ATMOCHEpPHOE | TOTPYKEHHOE B )KHUIKOCTH TEIIO.
§ = % © o | gaBineHue. Meroasl u3MepeHus atMocepHoro napieHus. bapomerp, manoMeTp, 9. BelsicHeHHe yclIOBHI TIIaBaHUS
= "é ; MOPIIHEBONW KUAKOCTHBIA HAcoc. 3aKOH ApXUMeaa. YCIOBHS IJIaBaHUS TeN. | Tella B )KUJIKOCTH.

BosnyxomnaBanue.




Mexannyeckas pabota. MomHocTs. IIpocThle MexaHW3Mbl. MOMEHT CHIIBL.

10. BeisicHeHHe yCIIOBUSI paBHOBECHUS

Tennossie siBneHus (23 )

N3nyuenne. KonnuecTBo TEMIOTHL. Y IefIbHAS TEIUIOEMKOCTh. PacyeT konnuecTBa
TEIUIOTH MpPU TeII0oOMeHe. 3aKOH COXpaHEHHs M TPEBpALCHUS SHEPruu B
MEXaHWYECKMX U TEIUIOBBIX Tpoleccax. IlmaBneHwe ©  OTBepJEBaHHE
KpHCT&HJ’IH‘-I@CKI/IX TCII. VI[GJIBHEUI TCIJIOTA IIJIaBJICHUA. I/IcnapeHHe nu
koHaeHcauus. Kunenue. BinaxxHocTs Bo3myxa.

VYaenvHas Ttemnora mapooOpazoBaHus. OObSCHEHHWE W3MEHEHHSI arperatHoro
COCTOSIHMSI BEIIIECTBA HAa OCHOBE MOJICKYJIAPHO-KMHETUUYECKHUX ITPEICTABICHUM.
[IpeoOpa3oBaHue HHEPruu B TEIUIOBBIX MalllMHAX. J[BUTaTens BHYTPEHHETO
cropanus. Ilapoas TtypOmna. KIIJ[ TemmoBoro paBuraTens. IKOJOTUYECKHE
HpOGHQMBI HCIIOJIb30BaHUA TCIIJIOBBIX MAalllWH.

‘E § E = VYcnoBus paBHOBecUsl pbluara. «30JI0TO€ IPAaBWJIO» MEXaHUKU. Bunsl | ppryara.
S % ?c:)' paBHoBecus.  Koadpdunment monesnoro  geiictBus  (KIIJI). Oueprus. |11. Onpenenenue KVH,Z[ MIPH TIOTbEME
£ e ~ IloTreHunanpHas U KUHETHUYECKas FHEprus. [IpeBpallienne 3Heprum. TeJa [0 HAKJIOHHOW MJI0CKOCTH.
HTorosast KoHTpoJbHAs padora (1 1)
8 ki1ace
TennoBoe paBmxenue. TemmoBoe paBHOBecue. Temmeparypa. Brytpennss | 1. CpaBHEHHE KOJTHYECTB TEIIOTHI
sHeprua. PabGora wu Ttemnonepemaya. TeronpoBoaHOCTb.  KOHBEKIMS. | IPY CMEUIMBAHUU BOJBI Pa3HOM

TEMIIEPaTypHL.

2. 3mepenue yneiabHOR
TEIUIOEMKOCTH TBEPJOTO TelIa.

3. 3MepeHnue BI1aXHOCTH BO3/yXa.

DnekTpuueckue siBiaeHus (29 q)

OnekTpuzanusa Ten. J[Ba pona 3JIEKTpUYECKUX 3apsaaoB. B3aumoneiicTBue
3apsOKEHHBIX  Teld.  [IpOBOJHMKHM,  JUAJNEKTPUKA M TMOJYIPOBOJHUKH.
DJIEKTPUYECKOE TO0JIE. 3aKOH COXPaHEHHUs AJIEKTPUUYECKOro 3apsaa. leammMoctb
ANEKTPUYECKOro 3apsaa. OnekTpoH. CTpoeHHe aToMa. OJEKTPUYECKHM TOK.
[eiicTBue

AJEKTPUYECKOTO TMOJs Ha  DJJIEKTpUueckue 3apsabl. WcTouHukd — TOKa.
DnekTpuyeckas 1emnb. Cusa Toka. DJIEKTPUUECKOE HAMPsHKEHUE. DIEKTPUUECKOE
compotuBieHue. 3akoH Oma s ydactka unenu. IlocnemoBarenbHoe W
napajuiefIbHOe COeIMHEHNE POBOAHUKOB. PaboTa U MOILTHOCTD ANEKTPUUYECKOTO
toka. 3akoH Jlxoyns - Jlenma. Konaencarop. [IpaBuna 6e3omacHoctu mpu padbote
C DJIEKTPOIPUOOpaAMHU.

4. COopKa JIEKTPUUECKON LETH U
U3MEpPEHHUE CUITBI TOKA B €€
Pa3IUYHBIX yYacTKax.

5. 3Mepenue HanpsKeHUsl Ha
Pa3IUYHBIX y4acTKax
AIEKTPUYECKOMN LIETIH.
6.PerynupoBanue cuibl Toka
peocTaTrom.

7. 3mepeHune conpoTUBICHUS
MPOBOIHHKA ITPU TTOMOIIH
aMIepMeTpa U BOJIbTMETpA.

8. 3mepeHne MOIIHOCTH |
paboTHI TOKA B AIEKTPUIECKOM
Jamrie.




I'ma3 kak ontuyeckas cucrema. OnTrdecKue mpruodopEI.

s, 0 OmneiT OpcTena. MarautHoe nosie. MarautHoe mojie npsmoro Toka. MarautHoe | 9. COopka 3JIeKTpoMarauTa u
8 3 w 1I0JIe KaTyIKU ¢ TOKOM. IlocTosiHHBIE MarHUTBI. MarHUTHOE MOJI€ NOCTOSIHHBIX | UCIIBITAHUE €T0 JEHCTBUS.
g E % 2 MarHutoB. MaruutHoe mone 3emuu. B3aumoneiictBue MmaruurtoB. [leiictBue | 10. U3yueHue 31eKTpUuECKOro
2z = MarHMTHOI'O IOJISl HA POBOJHUK C TOKOM. DJIEKTPUUYECKUHN ABUTATENb. JIBUTATENs TIOCTOSIHHOTO TOKA
R = (na Momenn).
° Hctounuku cBeta. IlpsmonuHeiiHoe pacmpocTpaneHue cBera. Bunumoe | 11. [Tomyuenune nuzoOpaskeHus npu
2 E = IBHO>KeHUE cBeTwil. OTpakeHue cBeTa. 3aKOH OTpakeHusi cBera. [[nockoe | MOMOIIU JIMH3BI.
% g9 3epkaino. IIpenomienue cBera. 3akoH mpenomieHust cBeta. JInH3bl. PokycHOE
3 = paccrostHue ITuH3bL. OnTHYecKas cuia JUH3bL. M300pakeHus, 1aBacMbie JTUH30M.

Wrorosast konTpoapHas padora (1 9)

9 kjacc

3aKOHBI

v

B3aMMO/ICHCTBHS
JBYDKEHUs Ten (29 1)

MarepuanbHas Touka. Cucrema orcuera. llepememenne. CkopocTh
MPSAMOJIMHENHOTO PaBHOMEPHOIO ABMKeHUs. 1IpsMonHeliHOe paBHOYCKOPEHHOE
NIBUKEHHE: MIHOBEHHAasi CKOpPOCTb, YCKOpeHHe, mepemelnieHue. [paduxu
3aBUCMMOCTHM  KHHEMAaTUYECKUX BEJIUYMH OT BPEMEHU MpPH PABHOMEPHOM H
PaBHOYCKOPEHHOM JBHKeHUU. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEHHUS.
l'eonenTpuueckass W TeNUOLIGHTpUYECKass cuCTeMbl — Mupa. HHepumampHas
cucrema orcueta. 3akoHbl HetoToHa. CBoOomHOE ageHue. HeBecoMocTh. 3akoH
BCEMHUPHOI0 TAroTeHHs. Mmmynbc. 3aKOH COXpaHEHHUs UMITyJbca. PeakTuBHOE
JIBUKEHUE.

1. UccnenoBanue
PaBHOYCKOPEHHOTO ABMKECHUS 0€3
Ha4yaJbHOU CKOPOCTH.

2. VI3mepeHne yCKOpeHus
CcBOOOIHOTO ITaZICHUS.

Mexannueckue

KoJieOaHus
1 BOJIHBL. 3BYK (16
)

Konebarenproe nBuxkenune. Komebanus rtpy3a Ha mnpyxune. CBoOOmHBIE
koneOanus. KonebatenbHast cuctema. MasTHUK. AMIUIUTYa, TIEPUOJI, YACTOTa
konebanuid.  IlpeBpamieHre SHEpPruM NpU  KOJIEOATENBHOM  JIBHXKCHHH.
3aTyxarommue KOJIeOaHusl. BreinyxieHHBIC KOJIeOaHusl. Pe3onanc.
Pacnpoctpanenue konebanuii B ynpyrux cpenax. Ilomepeunbie W mpoaoJibHBIE
BOJIHBI. JIninHa BosiHBI. CBSI3b AJUMHBI BOJIHBI CO CKOPOCTBIO €€ PacipOCTpaHEHUS
U mepuosioM (dactotoit). 3BykoBbie BOJMHBL. CKOpocTh 3ByKa. BricoTa, TeMOp u
TPOMKOCTb 3BYKa. JX0. 3ByKOBOW PE30HAHC.

3.HccnenoBanue 3aBUCHMOCTH
MIEPUO/Ia M YaCTOTHI CBOOOIHBIX
K0J1e0aHnil MaATHUKA OT JJIAHBI
€ro HUTH.




DneKkTpoMarHuTHoe moJje (27 1)

OngHopogHOE W HEOJHOPOAHOE MarHuTHoe mnosie. HampaBieHne ToOka H
HampaBlIeHWEe JTUHUHN ero MarHuTHOro moiist. [IpaBuno O6ypaBunka. OOHapyx)eHUE
MarHuTHOTO Tons. [IpaBunmo seBoit pyku. WMHAYKIMS MarHUTHOTO IOJIS.
MarnutHbeii  notok. Omnbitel  ®Dapanes. DJeKTpoMarHuTHasT HMHIYKLHUS.
Hanpasnenne nnayknmonnoro toka. IlpaBuiio Jlenua. SIBneHne camMOMHIYKIIHH.
[lepemennsiii Tok. ['eneparop nmepemenHoro Toka. IIpeoGpa3oBaHus sHEpruu B
anekTporenepaTopax. Tpanchopmarop. Ilepemada smekTpuueckol SHEPrHM Ha
paccTrosiHue. DJIEKTPOMAarHUTHOE IoJIe. DJIEKTPOMAarHUTHblE BOJIHBL. CKOPOCTh
pacmpoCTpaHEHHUsT AJIEKTPOMATHUTHBIX BOJH. BiMsHME 3I€KTpOMarHUTHBIX
U3Ty4eHUH Ha >kuBble opraHuzMel. KoneOartenpubiii KoHTYp. I[lomydenue
ANEKTPOMArHUTHBIX KojeObaHui. [IpUHIUOBI pPagUOCBSI3M U TEJIEBUICHUS.
DOnekTpomMarHuTHass npupona cera. [Ipenomnenue cBera. Ilokasarenb
npenomienus. Jucnepcust ceta. llBera Ten. Tumbl ONTHYECKUX CIEKTPOB.
[Tornomenne u wucnyckanue ceera aromMamu. [IpoucxoxkaeHue IUHEWYaThIX
CIEKTPOB.

4 NzyyeHue SIBJICHUS
AIIEKTPOMATHUTHOU WHIYKITHH.

5. HaOmronenue CIuiontHoro u
JIMHENYaTBIX CIIEKTPOB
UCITyCKaHHUSL.

Crpoenue aToma 1 aTOMHOT'O

spa (21 9)

PagnoakTHBHOCTh KaK CBUAETENBCTBO CIOKHOTO CTPOCHHS aToOMOB. AJbda-,
O0era- u ramma-usnydenus. Onbitel Pesepdopma. SnepHas mMozpenp aToma.
PagnoaxkTuBHBIE mpeBpamieHuss atoMHbIX snaep. CoxpaHeHHe 3apsal0BOro u
MacCOBOIO 4YHCENI IpU SICPHBIX peaKUusAX. OKCIEPUMEHTAIbHBIE METOMbI
uccinenoBanuss 4vactul. IIpoTOHHO-HENTpOHHas Mojenb sapa. Puznyeckuit
CMBICJ 3apsA0BOro M MaccoBoro uwucen. Mzoromsl. IlpaBuima cMemenus s
anb(a- u Oera-pacnaja MpH SACPHBIX PEAKIMIX. DHEPTUs CBA3HM YacTHUI B spe.
Henenue saep ypana. llenHas peakums. SnepHas sHepreTuka. IKOJIOTHYECKHUE
npobnemMbl  paboThl  aTOMHBIX — 3nekTpoctaniuil.  Jlozumerpus. Ilepuon
nmojiypacnaza. 3akOH paJuOaKTHBHOIO pacnaza. BnusHue paguoakTUBHBIX
U3JIy4CHUH Ha )KUBbIE OpraHu3Mbl. TepMosiaepHas peakuus. MicTouHUKY dHEpruu
CoJHIIa U 3BE3I.

6. 3mepenne ecTeCTBEHHOTO
paznanoHHOro (JOHa JO3UMETPOM.
7. U3yuenue nenenus sapa aroma
ypana 1o ¢ororpaduu TPEKOB.

8. Onenka neproaa nosypacnaaa
HaXOJALIMXCS B BO3yXe
IPOAYKTOB paciiaja ra3a paioHa.

9. 3yueHue TpeKOB 3apsiKEHHBIX
YacTHI] 110 TOTOBBIM (poTorpadusm.

CtpoeHue u

OBOJIKOIIUA
Bcenennoit

(59

Cocra, crpoenue u npoucxoxaenue CoaHeuHOU cuctembl. [lmaHeTsl U Masbie
tena CosiHeuHOM cucTeMbl. CTpoeHue, u3inydeHue u 3Bosironus CoyHIa U 3BE3/I.
Crpoenue u 3Bonmonust Beenennoii.




BrimonHenue yueOHBIX 3aaHui, TPEOYIONUX TEMOHCTpAIIUd KOMIIETEHTHOCTEH,
XapaKTEePU3YIOUIUX €CTECTBEHHO — HAYYHYIO TPAMOTHOCTb.

Pemenne pacu€rHBIX 3ama4, MPEANOaraloluX HCIOIb30BaHUE (U3HUECKOU
MO/IEJIM M OCHOBAHHBIX Ha COJICP)KaHUM Pa3IMYHBIX Pa3/IeioB Kypca (pU3HKH.

060611310
ee

MIOBTOPEHHE
(3 uaca)

HTorosast KoHTpoJbHAsA padora (1 1)

IIpumepHbIe TeMbI POEKTHBIX padoT
1.®usnueckue mpuOOPHI BOKPYT HAC.
2.®Du3nyueckue BICHUS B Xy10KECTBEHHbBIX POU3BEIACHUSIX.
3. HoGeneBckue naypearsl B 0071acTH (GU3UKH.
4 EauHULIbI U3MEPEHHS B PA3HBIX CHCTEMAX.
5.3apokIieHue ¥ pa3BUTHE HAYYHBIX B3TJISIIOB O CTPOSHUU BEIIECTBA.
6. Iuddy3us Bokpyr Hac.
7.Y TUBUTEIbHBIE CBOMCTBA BOJEL.
8.WHepuus B )KM3HU YeJIOBEKa.
9.IlnoTHOCTH BelecTB Ha 3emiie U Apyrux miaHerax COMHEYHOU CUCTEMBI.
10.Cuna B Hamux pykax.
11.Wcnonb3oBanue sHeprun ColiHLa Ha 3emiie.
12. AmopdHbIe Tena 1 uX IJIaBJICHUE.
13. O0Opa3oBaHue pOChl, HHES, CHETa, JTOXKIS.
14. KpyroBopoT BOABI B IPUPO/IE.
15. Buasl Temionepenayu B pUpoJie U TEXHUKE.
16. Vi3meHeHne BHYTPEHHEH SHEPTHH MPU COBEPIIICHUH PaOOTHI.
17. 3roToBiieHUE AJIEKTPOCKOIIA.
18.Xumnueckoe 1eficTBUE JIEKTPUIECKOTO TOKA M €T0 UCIIOJIb30BAHUS B TEXHHKE.
19.Uctopust pa3BUTHS FIEKTPUUECKOTO OCBEIICHUS.
20. Ouku, 7aTPHO30PKOCTh U OJIM30PYKOCTb.
21. PacueT ckopocTH IBUKECHHS TPAHCTIOPTA U TOPMO3HOTO ITYTH.
22. YbpTpa3ByK U HH(DPa3BYyK, UX BIUSHUE HA YEJIOBEKA.
23.Ponb ynbTpa3ByKa B OMOJIOTHH U MEIUIIMHE.
24.OeKTPUYECKHI CTIOCO0 OYMCTKH BO3AyXa OT MBUIH.
25. IlpuMeHeHe MarHUTOB B MEHIIHHE.
26.CriocoObI SKOHOMUH AJIEKTPOIHEPTHH.
27.2K0N0THYECKUE TPOOIIEMBI SAEPHON SHEPTETUKH.



28.ITpoOaeMbl KOCMHYECKOTO Mycopa.
29.MupoBbIe JOCTUKCHHSI B OCBOCHHH KOCMHUYECKOTO MMPOCTPAHCTBA.

30.JIyna — cnyTHHK 3eMJIH.

3.TemaTuyeckoe nJIaHUPOBaHHUE

7 KJaacc
g 2
5 m 5 m OcHOBHBIE HaMPaBJICHHS
Paznennl o o O o OcHOBHBIE BUBI ACITETLHOCTH 00YJaIOMINXCS N
MIPOTPaMMBI = 8 Tembr = 8 (Ha ypOBHE YHHBEPCAIBHBIX YUCOHBIX JEHCTBUI) BOCIHTATEIbHOR
57 57 yp YHHUBCP ya NeSITeTbHOCTH
N7 >
1. BBenenue 4 | Benenue 4 | HabGmromath 1 ONMCHIBATh (hU3WYeCcKue sBJICHHs. YuacTBoBaTh | [larpuoTndeckoe
B 00CY)KIIEHUU SIBJICHHUS MTaIeHUS Tell Ha 3eMIII0. BBICKa3bIBaTh | BOCIIUTAHUE,
THIIOTE3bI, IPEIIMOTOXKCHHS, JCTETHYECKOE
OmnpenensTe LEHY JeNCHHs KAkl TPHOOpa, TOTPEITHOCTh BOCIIMTaHUE, LICHHOCTH
HU3MEpEHUSI. HAy4YHOTO ITO3HAHUS,
[TpoBoauThHAOTIOACHHS (PU3UIECKUX SIBICHUI; H3MEPAThH TPYIOBOE
(u3HYeCKre BETMUMHBI: PaCCTOSHUE, IPOMEKYTOK BpEMEHH, | BOCIIUTAHHE U
TeMIepaTypy. npodeccuoHaIbHOe
CaMOOTIPE/ICIICHHUE.
2. 6 | IlepBonavanbubie | 6 | HaOGmionaTh u 0OBACHATH siBIeHUE TUDDY3UH. Lennoctu
[TepBoHa4YaIbHBIC CBEJIEHUS O BBITIOTHATE OIBITHI IO OOHAPYKEHHUIO ACHCTBHS CHJ HAy4YHOTO
CBEJICHUS O CTPOSHUU MOJIEKYJISIPHOTO TpUTsDKeHHs. OOBSICHAITH CBOWCTBA Ta30B, MTO3HAHUS,
CTPOCHUH BEILIECTBA KHUJIKOCTEH ¥ TBEPJIBIX TEJ HA OCHOBE aTOMHOW TCOPUH TPYIOBOE
BEIllECTBA CTPOCHWSI BEIIECTRA. BOCIIMTaHUE U
npodecCuoHaAIbHOE
CaMOOTIPE/IEIICHHE,
9KOJIOTHYECKOE
BOCIIMTAHUE.




3. 23 | 1. Mexanunueckoe | 5 | PaccumThIBaTh MyTh U CKOPOCTH TeJIa IPH PABHOMEPHOM Ilennoctu
BzaumopeiictBus JBHKCHHUE MPSAMOJIMHENHOM JBHKCHUU. HAy4HOT'O
Ten [IpencraBasTh pe3ynbTaThl U3MEPEHUN U BBIYUCICHUN B BUJE | MMO3HAHUS,
tabymi u rpadukoB. OnpenensaTs myTh, TPOUICHHBIN 3a TPYZIOBOE
JTaHHBIA TPOMEKYTOK BPEMEHH, BOCIHUTAHUE U
U CKOPOCTH TeJa Mo rpaduKy 3aBUCUMOCTH ITyTH npodeccuoHaIbHOe
PaBHOMEPHOTO JIBUYKEHUS OT BpeMeHU. M3MepsTh Maccy Tena, | caMoolpesiesieHue,
IUIOTHOCTH BenlecTBa. MccinenoBars 3aBUCHMOCTb HKOJIOTHYECKOE BOCTIUTAHH
YAJUHEHUS CTAbHOM MPYXUHBI OT MPUIOKEHHON CHUIIBI.
HccnenoBaTh 3aBUCUMOCTD CHIIBI TPEHUSI CKOJIBKEHUS OT
2 [L10THOCTE 7 | IUIOIaZu CONPUKOCHOBEHHS TEN M CUJIBI HOPMAJIbHOTO
3 Cotin 17 | AABICHHA. N3mepsTh CHITBI B3aUMOICHCTBUS ABYX TEIl.
4. JlaBnenue 21 | 1. laBnenue 14 | O6HapyXuBaTh CyIIECTBOBAHUE aTMOC(EPHOTO TABICHHUS. Lennoctu
TBEPAbIX TeJ, OOBACHATH MPUYUMHBI IJIaBaHUS Tell. M3MepsTs cumy HAy4YHOTO
KUJIKOCTEH U 2. Apxumesniosa 7 | Apxumena. NO3HAHUS,
ra3os cIia HccnenoBath ycinoBus MiaBaHus Tedl. TPYI0BOE
BOCIIUTAHHE U
npodeccuoHaIbHOE
CaMOOINIPEIEIICHHE,
9KOJIOTHYECKOe
BOCTIMTAHHUE.
5. Pabora n 13 | 1. PaGoTa n 7 | UccrmenoBaTh yCclIOBUST PaBHOBECHS phbluara. [leHHOCTH HAYYHOTO
MOIIHOCTb. MOIIHOCTb W3mepsarts paboty cuibl. U3mepsaTs MomHocTs. M3mepsats KI1/] | no3nanus,
DHeprus HaKJIOHHOM miockocTu. Beruucnars KITJI mpocthix TPYyAOBOE
MEXaHH3MOB. BOCIIUTAHHE U
2 Dnepris 5 npodeccuoHaIbHOE
CaMOOINIPEIEIICHHE,
9KOJIOTHYECKOe
BOCTITaHHE.
Hrorosas 1 | Urorosas 1 | BemonnsaTs yueOHbIC 3a0aHus, TPEOYIONINE JEMOHCTPALIUH [leHHOCTH HAYYHOTO
KOHTpPOJIbHAs KOHTPOJIbHAS KOMIIETEHTHOCTEH, XapaKTepHU3YIOLUINX €CTECTBEHHO — MIO3HAHUS.
paborta paborta Hay4YHYIO TPAaMOTHOCTb.

8 ki1acc




1.TennoBsie 23 | 1. KonuuecTBo 12 | Habmtonath n3MEHEHHUE BHYTPEHHEH dHEPTUH Ilennoctu
SIBJICHUS TETUIOTHI TeJa MpH Teruionepeaaye U paboTe BHEIIHUX CHIL. HAy4yHOTO
2. 3MeHeHne 11 HTOSHANHA,
HccnenoBats siBIeHUE TEIUIOOOMEHA TPU CMEITMBAHUH HKOJIOTUYECKOE
arperaTHLEx XOJIOJTHOW Y TOPSTYEil BOJIBI. BOCIIMTAaHUE.
COCTOAHIH BbIyucisaTh KOIMYECTBO TEIJIOTHI U YIEIBHYIO TEMI0EMKOCTh
petecTsa BEILIECTBA P TEIJIONEpeaaye.
N3MepATh yIenbHYIO TEMIIOEMKOCTD BelllecTBa. M3mepsaTh
TEIUIOTY
MJIaBJICHUS JIbJA.
UccnenoBath TemnoBbie cBoicTBa napaduna. Hadmonate
M3MEHEHUS BHYTPEHHEHN SHepruun
BOJIbI B p€3yJIbTaTe UCHAPEHUs. BBIUHMCIIATH KOJIMYECTBO
TEIUIOTHI B MpoIleccax TEIJIonepeayu Npu MIaBJICHUU U
KPUCTAJUITM3ALUN, UCIIAPEHUN U KOHJEHCALUU.
BoryucisTe yenpHyto TEII0TY IIaBiICHUs U
napooOpa3zoBaHus BemiecTBa. M3MepsaTh BIaKHOCTH BO3IyXa MO
TOouKe pochl. OOCYkIaTh 3KOJIOTMYECKHUE MTOCTIEICTBUS
IIPUMEHEHHS IBUraTeIeil BHYTPEHHETO CTOPAHUS, TEIUIOBBIX U
TUAPOIEKTPOCTAHLIUMN.
3. 29 | 1. HaGntonate sSBIEHUS SNEKTPU3ALUH TEN MIPH [TaTpuoTnueckoe
DneKTpuyecKue DJIeKTpocTaTUKa CONMPUKOCHOBEHUU. OOBACHATD SBICHUS dJIEKTPU3ALMU TeT U | BOCIHUTAHUE, IIEHHOCTH
SIBJICHUS B3aUMOJCHCTBUS INEKTPUUECKUX 3aPSI0B. HAy4yHOTO
HccnenoBath AeCTBUS AIEKTPUUYECKOTO OIS HA TEIA U3 MIO3HAHUS,
2. 15 IIPOBOJHUKOB U JUDJICKTPUKOB. TPYAOBOC
DnekTpudecKas CobupaTh 1 UCTIBITHIBATD JIEKTPUUYECKYIO LIETIb. BOCIHUTAHUE U
HeMnb N3mepsTh cuily TOKa B JJIEKTPUYECKOM 1enu. M3MepsaTs npodeccuoHaIbHOe
HaIlpsHKEHUE HA yYacTKe LEMH. CaMOOIIpeICIICHHE,




W3MepsTh 371eKTpUUECKOe COIPOTUBIICHHE. 9KOJIOTUYECKOE
HccnenoBars BOCIIUTaHUE.
CHJIBI TOKA B IPOBOJHHKE
OT HanpsHKEHUsS Ha €ro KOHIAX.
N3mepsaTs paboTy U MOIITHOCTH
AJIEKTPUUECKOTO TOKA.
Bbruucnarte cuity Toka B
LEeNH, padoTy U MOIIHOCTbH IEKTPHUECKOTO TOKA.
OOBACHATH ABICHUS HATPEBAHUS IPOBOJHUKOB
AJIEKTPUYECKUM TOKOM. 3HATh U BBINOJIHATH MPaBHiIa
3. Paboran 8 0€30MacHOCTH NP paboTe C UCTOUHUKAMHU ITOCTOSIHHOTO TOKA.
MOIIHOCTb TOKa
4. Dnextpo- 5 | Dnektpo- 5 | DOKCIIEpUMEHTAIBHO U3Yy4aTh SBICHUS MAarHUTHOTO Hennoctu
MarHuTHbIE MarHuTHbIE B3auMoziecTBUA Ten. M3yuaTh ABIEHHUs] HAMarHUYMBAHUS Hay4YHOT'O
SIBIICHHS SIBIICHUS BEIIECTBA. NO3HAHUS,
HccaenoBarh 1eicTBHE 3JIEKTPUUECKOIO TOKA B IPSIMOM TPYAOBOE BOCIIUTAHUE U
MPOBOJIHUKE HA MAaTHUTHYIO cTpenky. OOHapyKuUBaTh npodeccuoHaIbHOe
JEHCTBUE MarHUTHOTO TOJIs Ha IPOBOJHUK C TOKOM. caMoOIIpe/IeJIEHuE,
ObnapyxuBaTh IKOJIOTUYECKOE
MarHuTHOE B3auMojeiicTBue TokoB. M3y4yaTs npuHIMI BOCIIUTaHHE.
JEHCTBUS JICKTPOJIBUTATEIS.
5. CBeToBbIE 10 | CetoBbIe 10 | DkcmepuMEHTaIbHO M3Y4YaTh SIBJICHUE OTPAKEHUS CBETA. DCTEeTHYECKOe
SIBIICHHS SIBIICHUS HccnenoBarh cBOMcTBA N300paXkeHus B 3epKaie. M3MepsaTs | BOCIIUTaHME, [IGHHOCTH
(hoKyCHOE pacCTOsSTHHE COOMPAIOIIEH JINH3HI. Hay4HOT'O ITO3HAHUSI.
[Tony4ats n300pakeHue ¢ MOMOIIBI0 COOMPAIOIIEH TUH3HI.
Habnronats siBJI€HUE AUCIIEPCUU CBETA.
Hrorosas 1 | Urorosas 1 | BomoassTs yueOHbIe 3aaHus, TPEOYIOIINE IEMOHCTPALUU IlennocTr Hay4HOrO
KOHTPOJIbHAs KOHTPOJIbHAsI KOMIIETEHTHOCTEH, XapaKTePU3YIOLINX €CTECTBEHHO — MIO3HAHUS.
pabota pabota HAYYHYIO TPAMOTHOCTb.
9 kaace
1. 3akoHbI 29 | 1. OcHOBBI 13 | PaccuuThiBaTh MyTh U CKOPOCTH IIPH PABHOYCKOPECHHOM [TaTpuotrueckoe
B3aUMOJICHCTBHSA KUHEMaTHKH JBMKEHUH TeJa. BOCIIUTaHHE, ICTETHUECKOG

1 ABHXXCHUA TCII

N3mepsTh yeckopenue cBoOoaHOoro maaenus. OnpenensiTh
NPOIICHHBIN MYTh U YCKOPEHHUE IBUKEHHUS Tella 1o rpaduky
3aBHCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO NPSMOJIMHEHHOTO
JBUKEHMSI T€Ia OT BPEMEHHU.

BOCIIUTaHKE, LIEHHOCTH
HAy4yHOTO

MIO3HAHUS,

TPYZAOBOE BOCIIMTAHUE U




2. OCHOBBI 12 | BeaucnaaThe yCKOpEHUE Tena, CUIIbl, TEHCTBYIONINUE Ha TEJO, npodeccCuoHaIbHOE
JTUHAMUKA WJIM Maccy Ha OCHOBE BTOPOro 3akoHa HproToHa. caMooIIpeieIeHuE.
DKCIMEPUMEHTAIBHO HAXOAUTh PABHOICHCTBYIOIIYIO ABYX CHIL.
HccnenoBaTh 3aBUCUMOCTD CHIIBI TPEHUS CKOJIBKEHUS OT
IJIOLIAIA COTIPUKOCHOBEHHUSI TE€J U CUJIbl HOPMAJIbHOTO
3. Umnynse 4 %aBHeHHH' .
3MEpSAThH CHIIbI B3aUMOJIEHCTBUS ABYX TEll.
W3MepsaTh CHITy BCEMHUPHOTO TATOTECHHUS.
[IpuMeHsTH 3aKOH COXpaHEHUS UMITYJIbca JIsl pacuera
pe3yabTaTOB B3aUMOACHUCTBUS TEI.
2. Mexannueckue | 16 | 1. Mexanuueckue | 7 | OOBICHATH mpoliecc Konebanuii masTHUKa. VccienoBath OcreTndeckoe
KojeOaHus U BOJIHBI 3aBHCHMOCTH TIepro/ia KoieOaHu MasiTHUKA OT €ro AJUHBI U | BOCHUTaHHE, IEHHOCTH
BOJIHBL. 3BYK. aMIUTUTY/bI KoJIeOaHuii. HAYYHOTO TTO3HAHMS,
BbruncnsTe ATMHY BOJHBI M CKOPOCTH PacpoOCTpaHEHUS 9KOJIOTHYECKOe
3BYKOBBIX BOJIH. MccenoBaTh 3aKOHOMEPHOCTH KOJIeOaHu i BOCITUTaHHE.
rpy3a Ha npy>kuHe. JKCIEPUMEHTATBLHO ONPEIENISITh IPaHULIbI
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOaHUH.
2. Mexannueckue | 9
BOJIHBI. 3BYK.
3. DiexTpo- 27 | 1. MarauTtHOE 13 | DkcnepuMEHTAIBHO U3y4aTh SIBIICHUSI MATHUTHOTO [TaTpuotrueckoe
MarHuTHOE T0JIe noje B3aUMOJIeHCTBHS Tell. M3ydarh sSiBJIeHNUs HaMarHUYUBaHUs BOCIIUTaHHE, IICHHOCTH
BeniecTBa. MccnenoBaTh AelicTBUE JIEKTPUIECKOTO TOKA B HAy4YHOTO
2. DnexTpo- 14 | npssMOM IPOBOJHHKE HA MAarHUTHYIO CTpenKy. OOHapyKHUBaTh | MO3HAHUA,
MarHUTHbIE NeficTBIE MarHUTHOTO TOJIsl HA IIPOBOJIHUK C TOKOM. TPYIOBOE U
BOJIHBI OOHapyX1BaTh MArHUTHOE B3aMMOICHCTBHE TOKOB. M3yuaTh | mpodeccnoHanbHoe
MPUHLIMIT JEHCTBUS 3JIEKTPOJBUTATEIS. caMOONpeeeHNE,
IKOJIOTHYECKOE
BOCIHTAHHUE.
4. Ctpoenue 21 | 1. Ctpoenue 7 | U3mepsaTh aeMeHTapHbIN 2nekTpudeckuid 3apsia. Habmonats | ['paxnanckoe
aToMa u aToma JTUHeuaTele creKTphl n3nyueHus. HaOmonars Tpeku anbda- | BocmuTaHue,
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