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1. IlnanApyembie pe3y/IbTaThl OCBOEHHS Y4e0HOT0 NMpeAMeTa
JInaHoCTHBIE pe3yIbTaThi
I'pasicoanckoe éocnumanue:
- TOTOBHOCTb K AKTHBHOMY YYacTHIO B OOCYKICHHH OOIIECTBEHHO-3HAYMMBIX M ITHUECKHX
npo6JIeM, CBA3aHHBIX ¢ MPAKTHIECKHM IPUMEHEHHEM TOCTHKEHHH (BH3HKH;
- OCO3HaHME Ba)KHOCTH MOPATBbHO-9THYECKUX IIPHHIIUIIOB B JIEATEILHOCTH YUEHOTO.
Ilampuomuueckoe eocnumanue u hopmupoeanue poccuiickoii udeHmuuHoCcmu:
- IPOSIBJICHHE HMHTEPECAa K HUCTOPHH M COBPEMEHHOMY COCTOSHHIO POCCHHCKON (hU3MYECKOM
HayKH;
- IEHHOCTHOE OTHOIICHUE K JOCTHKEHHSIM POCCHHCKUX YIEHBIX-(DU3UKOB.
/Ayxoenoe u npascmeennoe socnumanue demeii Ha OCHOGE POCCUNICKUX mpaouyuoHHbvIX
YeHHocmell:
- OCO3HaHHE COLHUAIBHBIX HOPM H IPaBHJI MEXJIUYHOCTHBIX OTHOIIEHHH B KOJIJIEKTHBE,
FOTOBHOCTh K DPasHOOOpasHOH COBMECTHOM JEATEIPHOCTH IPH BBINONHEHHH Y4YeOHBIX,
MIO3HABATEIbHBIX  3a/a4, BBINOJHEHHHA OKCIIEPUMEHTOB, CO3JaHHHM YYeOHBIX IIPOEKTOB,
CTPEMJICHUE K B3aUMOIIOHUMAHHIO U B3aMMOIIOMOIIH B IIPOIECCE ITOM yueOHOM AeATeIbHOCTH;
- TOTOBHOCTh OLICHMBATh CBOE TIOBEICHME M IIOCTYIIKM CBOMX TOBapHINEHd C MO3MIUH
HPaBCTBEHHBIX ¥ ITPABOBBIX HOPM C Y4ETOM OCO3HAHHUS ITOCIIEICTBHM MOCTYIIKOB.
Icmemuueckoe éocnumanue:
- BOCIPHUATHE 3CTETHYECKUX KauyecTB (HM3MYECKOH HAyKH: €€ TapMOHHYHOIO IIOCTPOEHHS,
CTPOrOCTH, TOYHOCTH, JTAKOHHYHOCTH.
Ilennocmu nayunozo nosnanun:
- OCO3HAHWE IIEHHOCTH (PU3MIECKOM HayKH KaK MOIITHOTO MHCTPYMEHTA ITO3HAHHS MUPA, OCHOBBI
Pa3BUTHSI TEXHOJIOTHM, BaXKHEHILIEH COCTABIISIIOIIEH KYIbTYPBI;
- pPa3BUTHE HAY4YHOMU JIIOO03HATENILHOCTH, HHTEPECA K HCCIIE0BATENLCKOM e TeIbHOCTH.
Du3uueckoe 6ocnumanue u Hopmuposanue Kyibmypsl 300p06ba:
- OCO3HaHHE IIEHHOCTH 6€301macHOro o6pasa >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHPE,
BKHOCTH IpaBuJI OE€30IIaCHOTO IOBEICHUSI HAa TPAHCIIOPTE, HA J0pOrax, ¢ JIEKTPHYECKHM U
TEIJIOBBIM 000PYIOBaHHEM B JOMAIITHUX YCIOBHSIX;
- c(OpPMHUPOBAaHHOCTH HaBBIKA pe(IIEKCHH, NIPU3HAHME CBOETO IpaBa Ha OIIMOKY M TaKOTO JKe
IIpaBa y Ipyroro 4ejioBeka.
Tpyooeoe éocnumanue u npogheccuonanvroe camoonpeoenenue:
- aKTMBHOE y4YaCTHE B PEIICHUH IPAaKTUYECKUX 3a7ad (B paMKax CEMbH, IIKOJIbI, TOpPOJa, Kpas)
TE€XHOJIOTHYECKON M COLMAIBHOM HAIIPABIEHHOCTH, TPEOYIOIIUX B TOM YHUCIIEe H (PU3UIECKHX
3HaHWUM;
- HHTEPEC K MPaKTHUYECKOMY U3yUEHHIO MPo(eccHii, CBI3aHHBIX C (PH3UKOM.
IKonozuueckoe eocnumanue:
- OpHEHTalluss Ha IpUMEHEHHE (QU3UYECKUX 3HAHWH IS pelieHus 3agad B 00JIacTH
OKpYXAaloIIeH Cpelbl, IIIAHUPOBAHUS IIOCTYIIKOB M OIIEHKH MX BO3MOXHBIX IOCIIEJICTBUH IS
OKpYXKaroIeu cpeabl;
- OCO3HaHHe II10OaIbLHOIO XapaKTepa KOJOTHIECKUX IPOOIeM U IyTel UX PeIIeHuUs.
Aoanmayua 00yuaowez0ca K UIMEHAIOUWUMCA YC08UAMU COUYUANLHOU U RPUPOOHOU
cpeobl:
- MOTPeOHOCTHh BO B3aUMOJICWCTBUH IPH BBIMOJHEHUU HCCIIEIOBAHUN M IPOEKTOB (HU3UIECKOM
HAIPaBIEHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JAPYTHUX;
- MIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO IESTEIbHOCTE;
- TOTpeOHOCTH B ()OPMHPOBAHUU HOBBIX 3HAHHIA, B TOM 4Yuclie (GOpMYyIUpOBaTH UICH, TIOHSITHS,
TUIOTE3HI O (PU3UYECKUX OOBEKTaX U SBICHUSIX;
- 0CO3HaHHUEe Je()UITUTOB COOCTBEHHBIX 3HAHHMI ¥ KOMIIETEHTHOCTEH B 00J1aCTH (QH3UKH;
- IJTAHUPOBAHUE CBOETO PA3BHTHUS B IPHOOPETECHUH HOBBIX (DU3MUYECKUX 3HAHUM;
- CTpeMJICHHE aHAJM3MPOBATh U BBLIBIISATH B3aUMOCBSI3H NPHPOJIBI, 00IIECTBA U SKOHOMHKH, B
TOM YHCJI€ C UCTIOJIb30BaHHEM (PU3UIECKUX 3HAHHH.



MeTtanpeameTHbIe pe3yabTaThI
Yuueepcanvnsie noznasamenvuvie deiicmeus

baszoevie nozuueckue deiicmeun:
- BBUIBJIATE U XapaKTEPU30BATh CYIIECTBEHHBIE IPU3HAKU OOBEKTOB (SBICHHUH);
- YCTaHaB/IMBATh CYINECTBEHHBIM IPU3HAK KIACCH(PHUKAIMH, OCHOBAHMS I 000OINEHHS W
CPaBHEHHS,
- BBIBJISTH IPUYMHHO-CIICJICTBCHHbIC CBS3H NIPH W3YYEHUH (PU3MYECKUX SIBJICHUM U IIPOILECCOB;
AleNIaTh BBIBOJIBI C MCIIOJIB30BAHUEM JIEIYKTUBHBIX U HHIYKTHBHBIX YMO3aKIIOYEeHHH, BBIIBUTATH
THITOTE3BI O B3aUMOCBS3SIX (PH3HUECKUX BEITMUYMH;
- CaMOCTOSATENBHO BBIOMpATh COCOO pemeHHs y4eOHOM (u3ndeckoil 3amaun (CpaBHEHHE
HECKOJIbKHX BapHaHTOB PEINEHHMs, BHIOOp HauOoIee MOIXOSIIETO C YIETOM CAMOCTOSITENHHO
BEIJIETICHHBIX KPUTEPHUER).

bas3zoevie uccneoosamensckue deiicmeun:
- HCII0JIB30BATh BOIPOCKHI KaK MCCIIEA0BATELCKHIM HHCTPYMEHT IIO3HAHUS;
- TpOBOJUTH TI0 CaMOCTOSTENBHO COCTaBJICHHOMY IUIAHY OIBIT, HECJIOXHBIA (DU3MYECKHii
SKCIEPUMEHT, HEOOTIBIIOE HCCIIeJOBAaHHE (DU3HYECKOTO SIBIICHHUS;
-OLCHUBATh HA IPHMEHHMOCTH M JIOCTOBEPHOCTh HHGOPMAIHIO, MOJYYEHHYI0 B XOJE
HCCIIEIOBAaHMSI WIIH SKCIIEPHMEHTA;
- CaMOCTOSTENLHO (OpMyIHMpPOBaTh OOOOIIEHHS M BBIBOABI 1O PE3yTbTaTaM MPOBEASHHOIO
HaOJIIO/ICHHUS, OIIBITA, HCCIIEJOBAHHMS;
- TPOrHO3MPOBATE BO3MOXHOE JalbHEHINEE pa3sBUTHE (U3UYECKUX IIPOLECCOB, a TaKKe
BBIJIBUTaTh IPEANOI0KEHHS 00 UX Pa3BUTHH B HOBBIX YCIIOBHSAX U KOHTEKCTaX.

Paboma c unghopmayueii:
- IPUMEHATh Pa3JIMYHBIC METOMBI, HHCTPYMEHTHI M 3aIIpOCHI IPH IOKUCKE B 0TOOpe HHPOPMAIUK
WA JaHHBIX C YYETOM IMPEIIOKEHHON yueOHON (PU3NUYECKOM 3a/1a9H;
- QHaJIM3MPOBaTh, CUCTEMATU3UPOBATE U MHTEPIIPETUPOBATH HHPOPMAIIHIO PA3IMYHBIX BUIOB U
bopM npesicTaBIeHNUS;
- CaMOCTOSITE/bHO BBIOMpATh ONTHMAIbHYIO (OpPMY MpeCTaBieHHs HHODOPMAIUH 1
HJUTFOCTPHPOBATh PEIIaeMble 3a/lauM HECIIOKHBIMH CXEMaMHU, IHarpaMMaMy, MHOM rpadukoil U
UX KOMOWHAITUSIMH.

Ynueepcanvnvie kommynukamuensie oeiicmeun

Obwenue: .
- B Xozle o0CyxaeHust yueOHOro MaTepHaia, pe3yJbTaToB J1abopaTOpHBIX paGoT M IPOEKTOB
3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKTaeMOW TeMbI M BBICKA3hIBATh MICH, HAIleJIeHHBIE Ha
peIlIeHHe 3a/]a4y ¥ IOoiep)kaHue OJ1aroxenaTeIbHOCTH OOIIEHHUS;
- COIIOCTABJIATH CBOM CYXICHHS C CYKICHUAMHM JIPYTHX YYaCTHHKOB JMAiiora, OOHApyKUBATh
pas3jMyue U CXOJICTBO IO3UIIUH;
- BEIP@XXaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MHCHMEHHBIX TEKCTAX;
- MyOJMYHO TPENCTABIATh PE3YJIbTATHI BBITOJHEHHOTO (DU3MYECKOTO OMBITAa (SKCIEPHMEHTA,
UCCJIEIOBAHMS, IPOEKTA).

Coemecmnan oeamenvHOCHY (COMPYOHUUECMEO0):
- NIOHUMAaTh M HCIIOJB30BATh IPEUMYINECTBA KOMAHIHOH M HHIMBHIYaIbHOW paGOTHI IIpU
pElIeHHH KOHKPETHOU (DU3UIECKOM TPOOIIEMEL;
- IPUHUMATH II€JId COBMECTHOM JEATEIIbHOCTH, OPraHU30BBIBATh JAEHCTBHUS 110 €€ JOCTUKEHHUIO:
pacmpenenaTs pojM, oOCyKIaTh IPOLECCHl M pe3yJbTaThl COBMECTHOM paboTh; 06006maTh
MHEHUS HECKOJIbKHX JIIOJIEH;
- BBIIOJHATH CBOK 4YacTh pabOTBIL, JOCTHras KadeCTBEHHOTO pe3ysibTara IO CBOEMY
HAIPaBIICHUIO U KOOPJAMHHUPYS CBOM JEHUCTBHS C IPYTHMHU WICHAMH KOMaHIbI;
- OICHUBATh Ka4YeCTBO CBOETO BKJIaJa B OOIIMH IPOAYKT MO KPHTEPHUSIM, CAMOCTOSTEIHLHO
c(hopMyTHPOBaHHBIM YYACTHUKAMH B3aMMO/ICHCTBHS.



Ynueepcanwvnvie pecyramuensie oelicmeus

Camoopzanuzayua:
- BBIABIATH NPOOIEMBI B JKM3HEHHBIX M Y4EOHBIX CHTYallMsiX, TPEOYIOIMMX JUIS PEIICHHS
(bU3MYECKUX 3HAHMIA;
- OPMEHTHPOBATBCS B PA3IMYHBIX MOAXOJaX MPHHATHS PEIICHUN (MHAUBHIyAIbHOE, IPHHATHE
pEIlEHHMs B IPYIIIE, IPHHATHE PEIIEHHSI TPYIINOH );
- CaMOCTOSITEJIbHO COCTABIISITH &ITOPUTM pELIeHHs (U3UYECKOW 3aJauyd MM IUlaHa
UCCIENOBAaHUS C Y4ETOM HMMEIOIIMXCS PECYypCcOB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHpOBATh IpeiaraéMble BAPHAHTHI PELICHHUN;
- JieflaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIlICHHE.

Camoxonmpons (pepnexcusn):
- JlaBaTh aJIEKBAaTHYIO OIIEHKY CUTYaIlUH M IpeIarath IUIaH €€ H3MEHEHHS,
- OOBSACHATH NPHYUHBI JOCTH)KEHHS (HEIOCTIIKCHHS) pEe3yJIbTAaTOB JEATEIHHOCTH, JaBaTh
OLICHKY IPHOOPETEHHOMY OIBITY;
- BHOCHUTb KOPPEKTHUBHI B JEATEIBHOCTH (B TOM YHCIIE€ B XOJ BBIIOJHEHHS (HU3UYECKOTO
HCCIIEIOBAaHMUs WJIM IIPOEKTa) HA OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHHBIIMXCS CHTYallHi,
YCTaHOBJIEHHBIX OIMUOOK, BO3HUKIIIUX TPYAHOCTEH;
- OIIEHUBATh COOTBETCTBHE PE3yJIbTAaTa IEJIH U YCIOBUSM.

ImoyuonanvHblii uHmMeNIeKmM:
- CTaBUTH ce0s Ha MECTO JIPYroro 4elioBeKa B XOJ€ CIIOpa WM JUCKYCCHH Ha HAYYHYIO TEMY,
IIOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTHKY APYTOTroO.

ITpunamue ceba u opyzux:
- IpU3HABATh CBOE MPaBO Ha OLIMOKY IPH pEIIeHUH U3NUECKUX 3aa9 WIH B YTBEPXKACHHUIX Ha
Hay4YHBIE TEMBI U TAKOE e IPaBo JIPYroro.

IIpenmeTHBIE PE3yIbTATHI
IlIpeomemmnvie pe3ynbmamoul uzyyeHua Kypca pusuxku 7 knacca:

- HCIIOJIb30BaTh IOHATHS: (U3UYECKUE U XHUMUYECKUE SBJICHHUS; HAOIIONEHHE, SKCIEPUMEHT,
MOJIeJIb, THUIIOTE3a; CIUHHUIBI (HU3HYECKUX BEIIMYMH; aTOM, MOJIEKyJa, arperaTHble COCTOSHHS
BemecTBa (TBEpIOE, JKUAKOE, Tra3o00pa3HOe); MEXaHWYEeCKOe [BH)KECHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, INPSMOJHHEWHOE), TpPaeKTOPHs, paBHOJACHCTBYyIOmas cui, aehopMarius
(ynpyras, miacTudeckas), HEBECOMOCTh, COOOIIAIOIIUECS COCYIbI;
- pa3nuyath siBIeHUS (IUGQY3UsA; TEIIOBOE [BH)KEHHE 4YaCTHIl BEIIECTBA; PABHOMEPHOE
JBM)KEHHE, HEPAaBHOMEPHOE BHKEHUE, WHEPIUS; B3aUMOJCHCTBHE TEJl; PABHOBECHE TBEPIBIX
TEN ¢ 3aKpEeIUIEHHON OCHIO BpAIlleHHs; Nepeada JaBICHUS TBEPABIMH TEIaMH, XUIAKOCTIMH U
razaMu; atMoc()epHOe JaBlICHHE, IUIABaHHE Tell; NPEBpallcHHEe MEXaHW4eCKOH JHEPrHM) II0
ONKCAHUIO HX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB, JIEMOHCTPHPYIOIIMX IaHHOE
(huszuyecKoe SIBICHHUE;
- pacmo3HaBaTh MPOSIBJIEHHE M3YYCHHBIX (PU3UYECKMX SBICHHH B OKPYXAIOUIEM MHpPE, B TOM
quciae (pu3ndeckue SBICHUS B NPUPOJE: NMPUMEPHI IBHIKEHMS C Pa3IMYHBIMH CKOPOCTSMH B
KHBOM M HEXHMBOM NpPHpOJE; AEHCTBHE CHIBI TPEHHs B IPHUPOJE M TEXHHKE, BIIHSHHE
arMoc(epHOro JIaBJIEHHs Ha XUBOM OpPraHW3M; ILIaBaHHE PBHIO; PhIYard B TEJE YEIOBEKA; MPU
3TOM MepeBOJMTH NPAKTHYECKYIO 3a/ady B y4eOHYIO, BBINEIATH CYIIECTBEHHBIE CBOHCTBA/
NpU3HAKKA QU3NIECKUX SIBICHUMN;
- ONHCHIBATh M3yYEHHBIE CBOMCTBA Tel M (PU3MUECKHE SBICHHS, HCIONB3Ys (QU3MIECKHE
BEJIMYMHEI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEMs, IIyTh, CKOPOCTh, CPEIHSS CKOPOCTH,
CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC TeJa, CHJIa TPEHHMS, JaBlIeHHE (TBEPAOrO Tela, JKHIKOCTH,
rasa), BHITAJIKHBAIOIIAsA CHJIa, MEXaHWYecKass paboTa, MOIIHOCTb, IIJIEYO CHIIbI, MOMEHT CHJIBL,
KO3 (GUIHEHT MOJIE3HOTO JEUCTBHS MEXaHW3MOB, KHHETHYECKas M IOTEHIMAIbHas JHEPrHs);
IpHd OIHCAHWH IPAaBHJIBHO TPAKTOBAaTh (U3HMYECKMH CMBICI MCIOJIb3YEMbIX BEJIHYHH, HX
00038aYeHUs ¥ eIUHHUILI (DU3UYECKAX BEIUYUH, HAXOAUTH (HOPMYJIBI, CBA3BIBAIOIIUE JAHHYIO
(GH3HYECKYIO BEJIMYHHY C IPYTHMH BEIMYMHAMH, CTPOUTH rpa@uKy M3yYEHHBIX 3aBUCHMOCTEH
(U3NIECKUX BEITHYNH;



- XdpaKTCpH30BaTh CBOHMCTBA Tell, (U3MYECKHE SABIEHHS M IIPOLECCHL HCIOJIB3YSl ITIpaBHiIa
CIIOXKEHHS CHII (BIOJIb OMHOM IpsiMOit), 3akoH Ilackais, 3aKkoH ApxuMesia, IPaBUIIO PaBHOBECHS
perdara (610Ka), «30110TO€ NPABHIIO» MEXAHHKH, 3aKOH COXPaHCHHUS] MEXaHMYECKOM >HEpruu;
fIpp 3TOM JiaBaTh CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHA W 3alMCHIBATH €ro MareMaTH4eCcKoe
BEIpaXXECHHE;,

- OOBSCHATH (U3MYECKHe SIBICHHS, IIPOLECCH M CBOMKCTBA T€JI, B TOM YHCIIE U B KOHTEKCTE
CUTyalluii MPAaKTHKO - OPUEHTHPOBAHHOIO XapakTepa: BBIABIIATh IPUYAHHO — CIIEICTBEHHBIE
CBS3H, CTPOUTH OOBSICHEHHE U3 | - 2 TOTMYECKUX IIaroB ¢ Omopoii Ha 1 - 2 U3y4YeHHBIX CBONCTBA
(uswaeckux sBeHNH, GH3MYECKEX 3aKOHA MK 3aKOHOMEPHOCTH;

- PCIIATh PAacyETHEIE 3a1a4K B | — 2 NeliCTBAS, UCTIONB3Ys 3aKOHBI M (bopMyITBI, CBS3BIBAOIIHE
(usuyeckue BenMYMHBL HAa OCHOBe aHANM3a YCIIOBHs 3a/la4M 3allUChIBaTh KPaTKOE YCIIOBHE,
OJICTABIIATE (pU3MYECKHE BEIMIMHBI B (hOPMYIIbI U IPOBOJUTH PACYEThI, HAXOAUTDH CIIPAaBOYHbIE
ZIaHHBIC, HEOOXOOMMBIE [UIs peINeHHs 3a1ay, OICHHBATH PEATMCTUYHOCTD TOJIy4YEHHOU
(uzuyeckoi BeTHuHHEL;

- PacmosHaBaTh IPOONEMBI, KOTOPHIE MOXHO PENIHTh HPH TOMOIIH ¢usmygeckux MeronoB; B
OTHMCaHUH HCCIIENIOBAHMUS BBIIEIATh IIPOBEPSIEMOE IIPEIIION0KEHHE (rumotesy), pasaMyaTh U
HHTEPIPETHPOBATE OJIYYEHHBIA PE3y/IbTaT, HAXOAUTh OIMMOKH B XOZ€E OMbITA, Je/IaTh BBIBO/IBI
110 €ro pe3yJbTaTaM;

- IIPOBOTHUTH OMBITEI N0 HAOTIOACHUIO (DUIMUECKUX SBICHUH WIH (DHU3MUECKHX CBONCTB Te:
(opmymmpoBate mposepsiembie NIPEIIONOKEHHS, COOMPaTh YCTAaHOBKY W3 HPEIOKEHHOTO
000pyIOBaHHUSI, 3AMACHIBATH XOJ OIBITA H (bopMyIHPOBATH BHEIBOIEL;

- BBINOJHATE IPSMBIE M3MEPEHMs PAaCCTOSHMS, BPEMEHH, MacChl Tella, O0BEMA, CHIBI M
TEMIIEPATypPBI C HCIOJIB30BAHHEM aHAIOTOBBIX U ME(POBBIX IIPHGOPOB; 3AIUCHIBATE TOKA3ZAHHS
IpUOOPOB C YUETOM 3a/1aHHOM aBGCOMFOTHOM IOTPEIIHOCTH U3MEPEHHMI;

- IPOBOMUTH HCCIIENOBAHUE 3aBHCUMOCTH OJHOM (DHU3MYECKOW BEIMYHHBI OT JIpyroit c
HCIOJIb30BAHUEM NIPSMBIX U3MEPEHHHA (3aBUCHMOCTH IyTH PABHOMEDHO JBHIKYLIETOCS TeJa OT
BPEMCHH IIBIDKCHMS TENla; CHIIBI TPEHMSI CKOJBXEHHsS OT Beca Teja, KadyecTBa o6paboTku
[IOBEPXHOCTEH TeNl U HE3aBUCHMOCTH CHJIBI TPEHHMS OT ILIONIAIH COTIPUKOCHOBEHHSI TEJI; CHIIBI
YHPYTOCTH OT yIUIMHCHUS NPYXUHBI; BHITAIKABAIOMEH CHIBI OT 00BEMA MOrPYKEHHOH YacTH
Tela W OT MIOTHOCTH XHIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT IJIyGHHBI, Ha
KOTOpYIO IOTPYIKCHO TEJIO; YCIOBUH IIaBaHHs TEN, YCIOBHH PaBHOBECHS phIdara W GIIOKOB):
Y4acTBOBATh B IUIAHUPOBAHMM y4eOHOIO HCCIIE/IOBAHHS, COOMPATh YCTAHOBKY M BBIIOJHSTH
H3MCPCHHS, ~ CIeAys MPE/IOKEHHOMY IUIaHy, (HKCHPOBATh pe3ylbTaThl IOIYIEHHOMN
3aBUCHMOCTH (M3MYECKUX BEIHYMH B BHIE NPEUIOXKEHHBIX TaOTHI H rpaukoB, menars
BBIBOJIBI ITO pE3yJIbTaTaM HCCJIEIOBAHUS;

- IPOBOJIUTH KOCBCHHBIC M3MEPEHUs (U3MIECKHX BEIMYUH (IUIOTHOCTH BEINECTBA SKMIKOCTH H
TBEPJIOTO  TeNa; CHIA TPEHHSA CKONBKCHHS; JaBIeHHE BO3MYXa; BBITATKHBAIONAS cuiIa,
JAICHCTBYIOIIAs Ha MOTPYKEHHOE B XKUIKOCTH TEN0; KOODOUIMEHT MONE3HOr0 NeHCTRHS IIPOCTBIX
MEXaHU3MOB), CIe/ys IpPEUIOKECHHOM MHCTPYKIMM; IPH BBHIIONHEHHH U3MEpEeHu cobuparh
SKCIICPUMCHTAJIbHYIO YCTAHOBKY M BHIYMCIIATH 3HAUCHHE MCKOMOM BETHYHHBL

- YKasbIBaTh NPHHUMIBI JEHCTBHA NPHOOPOB W TEXHMYECKHX YCTPOMUCTB: BECHI, TEPMOMETD,
ZIMHAMOMETD, COOOIIAIOIMECS COCYBI, 6APOMETp, PhIYAr, MOJBHKHBIA U HETOIBHIKHBIA 6J10K,
HaKJIOHHAs IIOCKOCTh;

- XapaKTepU30BaTh NPUHIMIbI NCHCTBHS U3YYEHHBIX NMPHOOPOB M TEXHHYECKMX YCTPOMCTB C
OMOPOM Ha MX OmHMCaHHs (B TOM YHCIe: NOINIMIHHKH, YCTPOMCTBO BOZIOIIPOBOJIA,
TU/IPABIIMYECKAM TIPECC, MaHOMETP, BBICOTOMED, NOPIIHEBOH HACOC, apeoMETp), HUCIIOJIB3Ys
3HAHWS O CBOMCTBaX (M3MYECKUX SBICHMA M HEOOXOMMMBIE (DU3HUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

- IPUBOIUTE NMPUMEPHI / HAXOIUTh MHPOPMALMIO O TIPUMEPax IPAKTHIECKOTO MCIOIH30BAHHS
(usndecKuX 3HAHWMI B OBCETHEBHOMN KU3HA sl 0OECTIEUEHHS OE30IIaCHOCTH IIpH oOpaleHnn
¢ mpHOOpaMM M TEXHHYECKHMH YCTPOHCTBAMH, COXpaHEHHUS 37I0pOBbsl U COOIIIONCHHS HOPM
9KOJIOTMYECKOro MMOBE/ICHUS B OKPYKAIOIIEH cpejie;



- COOMIONATh IIpaBUIIa TEXHUKH GE30MaCHOCTH TIpH paboTe ¢ 1abopaTOpHEIM 060PYIOBAHHEM:;
- OCYIIECTBILITH OTOOP MCTOYHHKOB HHPOPMAIIHH B CETH WHTEpHET B COOTBETCTBUHY C 3a1aHHBIM
TIOMCKOBBIM  3aIIPOCOM, HA OCHOBE HMMECIOLIMXCSH 3HAHHH W IIyTEM CpaBHEHHS Pa3THYHBIX
MCTOYHUKOB BBIICISATh WH(POPMALHUIO, KOTOpas SBISETCS IIPOTHBOPEYUBOM HIIA MOXKET OBITH
HEJIOCTOBEPHOM;
- HCIIOJIb30BATh NIPH BBINOJHEHWH Y4YeOHBIX 3aJaHWil HAY4HO — NOMYJISIPHYIO JIUTEPATypy
(usmaeckoro comepxanus, CIIpaBOYHbBIE MaTepHallbl, PeCypchl ceTH WHTepHeT; BiIameTsh
NpUEMaMM  KOHCIIEKTHPOBAHHSI TEKCTa, NpeoOGpa3oBaHUs UHGOpPMAIIUH W3 OHOH 3HAKOBOM
CHCTEMBI B IPYTYIO;
- CO3[aBaTh COOCTBEHHBIE KPATKHE ITUCHMEHHBIE M YCTHBIE COOOINEHHMS Ha OCHOBE 2 — 3
MCTOYHUKOB HH(OPMAIMH QH3HIECKOrO CONEPIKAHUS, B TOM UHCIIE myOJIMYHO [ie1aTh KpaTKue
COOONIEHHs O pe3yiabTaTax INIPOEKTOB WA YYEOHBIX HCCIENOBAHHM; IPH 3TOM TI'PAMOTHO
MCTIONE30BATh M3YYEHHBIH IOHSTUHHBINA ammapaT Kypca (GU3HMKM, COMPOBOXKIATEH BBICTYILICHUE
IIpEe3EHTAIUEH;
- TP BBIIIOJTHEHUH YYEOHBIX MPOEKTOB M MCCIIEIOBAHMIMA pacnpezensaTh 0053aHHOCTH B IPYIIIIE B
COOTBCTCTBHH C IIOCTaBJICHHBIMHM 3aJadaMH, CIIEAWTh 3a BBINOJHEHHEM ILIAHA NEUCTBUIA,
aJICKBaTHO  OIICHHBAaThb COOCTBEHHBIM BKJIAA B JEATEIHLHOCTH IPYINIIBI; BBICTPAMBAaTh
KOMMYHHUKaTHBHOE B3aUMO/ICHCTBHE, YUHTHIBAS MHEHHE OKPYIKAIOIIIHX.
IIpeomemnsie pesynomamor uzyuenua Kypca ¢puzuxu 8 knacca:

[IpeMeTHBIE pe3yIbTaThl JOJKHBI OTPAXKAT c(hOPMHPOBAHHOCTD Y 06YYAOIIMXCS YMEHHIA:
- MCIOIb30BATE IIOHATHS: Macca U pa3sMephl MOJIEKYJI, TEIIOBOE ABHKCHHE aTOMOB H MOJIEKYIL
arperaTHeIC COCTOSHMS BEIISCTBA, KPUCTAIUIMYECKHE M aMOp(HBIE Tella, HACHIIEHHBIA W
HCHACBICHHBIA Tap, BIXHOCTh BO3JyXa; TEMIIEpATypa, BHYTPEHHSS SHEPrus, TEIJIOBOMU
ABUTATENIb, 3JIEMEHTAPHBIA 3JIEKTPHYECKHH 3apsil, DIIEKTPHYECKOE TIIOJIE, IPOBOJHUKH M
AMSJIEKTPUKH, IOCTOSIHHBIN 3JIEKTPHYECKHI TOK, MATHATHOE TI0JIE,
- pasi4arh SBICHHSA (TEIUIOBOE PaCHIMPEHHe /CKaThe, TEeIIoNepe/iada, TEIOBOe paBHOBECHE,
CMaIHBAHUC, KAMJUIAPHBIE SBICHUS, MCIAPCHHE, KOHIEHCAIMS, IUIaBIEHHUE, KPHCTAILIH3AIHS
(oTBepHeBaHME), KHUIICHUE, TeIIonepesaya (TeIIONPOBOAHOCTh, KOHBEKIIHS, U3JIy4eHUe);
JNICKTpHU3aUys TeJ, B3aMMOJCHCTBHE 3aps/oB, NEHCTBHS JJIEKTPHYECKOTO TOKA, KOPOTKOE
3aMBIKaHWE, B3aMMOJICHCTBHE MAarHUTOB, NEHCTBHE MAarHHTHOTO IIOJISL HA MPOBOJHMK C TOKOM)
10 ONHMCAHUIO WX XapAaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIONIMX IaHHOE
(bu3nveckoe siBIeHME;
- Pacrno3HaBaTh NPOSBICHAC H3YYCHHBIX (U3HYECKHMX SBICHHN B OKPYKAIOMIEM MHpE, B TOM
qrciie (pU3MYECKHe SBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHHE W KallWJUISIPHEIE SBIICHUS B
NPAPOJIE, KPUCTAILIBI B NIpUpoJe, u3inyuenre ColHIa, 3aMep3aHue BOJOEMOB, MOPCKHE GPH3EL,
00pa3oBaHKe POCHL, TYMaHa, UHesl, CHEra; dJIeKTPHIECKHE SBICHHUS B aTMocdepe, JIEKTPUIECTBO
KHBBIX OPraHM3MOB; MarHHTHOE I0jI€ 3eMIIH, Jpei] IIOJIOCOB, pOJb MAarHUTHOTO ITOJS JUIS
JKM3HH Ha 3eMIle, MOJIAPHOe CHSHHE; IIPU 9TOM IIEPEBOIMUTH MPAKTHYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICJISATH CYIIECTBEHHBIE CBOMCTBA /TPH3HAKH (DH3MYECKHUX SBIICHUI;
- XapaKTepH30BaTh CBOMCTBA Tejl, GM3UYECKUE SBICHUS ¥ IPOLECCH], MCIONB3ysS OCHOBHBIC
TOJIOKEHHS ~MOJICKY/ISIPHO — KHHETMYECKOH TEOPMH CTPOEHMSI BEINECTBA, IPHHIHII
CYNEpIO3ULHUH TI0JI€H (Ha KaYeCTBEHHOM YDOBHE), 3aKOH COXPAHEHHs 3apsna, 3akoH OMa st
ydacTka mend, 3akoH JDkoyms — JleHna, 3aKOH COXpaHEHWs SHEPIMH; IIPH JTOM JaBaTh
CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3aIHCHIBATH €10 MATEMATHYECKOE BEIPAKEHHE;
- OOBACHATH (PU3WYECKHE MPOIECCH M CBOMCTBA TEI, B TOM YHCIIE U B KOHTEKCTE CUTYallHH
IPaKTUKO — OPHEHTHPOBAHHOI'O XapaKTepa: BBIABIATh NMPUYMHHO — CJIEACTBEHHBIE CBSI3H,
CTPOUTH OOBSCHEHHE M3 | — 2 JIOTMYECKHX IIAroB ¢ OMOpod Ha 1 — 2 M3ydeHHBIX CBOMCTBA
(usmyeckux sBICHUH, QU3HIECKUX 3aKOHOB H 3aKOHOMEPHOCTEIH;
- paclo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIATH NPH MOMOIIM (U3HMYECKHX METOMOB;
HCIIONIB3Ysl ONMCAHUE WCCIIENOBAHMUS, BBIIEIATH IIPOBEPSEMOE MPEIIOJIOKEHHE, OICHUBATh
IIPaBUJILHOCTD ITOPS/IKA IIPOBEACHUS UCCIICIOBAHHMS, J€/IATh BBIBOIBL;



- PeIIaTh pacu€THbIE 3a1aui B 2 — 3 NEHCTBHS, HCIIOIB3YS 3aKOHBI M (DOPMYIIBI, CBA3BIBAIONIHE
(usmdeckue BenMUMHBL Ha OCHOBEe aHAIH3a YCIIOBHS 3a/la4d 3allUChIBaTh KPaTKOE YCIIOBHE,
BBUIBILITE  HENOCTATOK J@HHBIX JUI DEIICHHS 3alaud, BHIOWPAaTh 3aKOHBI H  (JOPMYIIEL
HEOOXOMMBIE IS €€ PELICHHS, NPOBOIHTH PACYETHI H CPaBHUBAThb IIOJIYYEHHOE 3HAYECHUE
(hr3UIECKOM BEIMUYMHEI ¢ H3BECTHBIME JAHHBIMH,

- PacriosHaBaTh NPOOIEMBI, KOTOPBIE MOXKHO PELIMTb TPH MOMOIIM (BH3AIECKHX METOJIOB;
HCIOJIB3ysl ONMHMCAHHUC WCCIECOBAHMS, BBIIEIATH IIPOBEPSIEMOE MPEAIOIOKEHHE, OIEHHBATEH
IPaBUIILHOCTE MOPsI/IKA IIPOBEICHUS HCCIICIOBAHUS, I€IATh BHIBOIbL;

- NPOBOAHUTH OMBITHI 10 HAOIIOACHHMIO (DH3MUECKHX SABICHUM HIM (DH3UYECKHX CBOMCTB Tell
(KanuIApHbIC SIBIICHMS, 3aBHCHMOCTH JABICHHUS BO3/lyXa OT €ro o0Ob&Ma, TeMIEepaTyphl;
CKOPOCTH MpOLEcCa OCTBIBAHHS / HAarpeBaHHWS [PH H3JIYyYEHHH OT LBETA U3JIydaromei /
TIOTTIOMAOIIEH [OBEPXHOCTH; CKOPOCTH MCHAPEHHS BOXBI OT TEMIIEPATYPHI JKHIKOCTH U
[UToImany € NOBEPXHOCTH; SJICKTPH3AIMs Tel M B3aHMOJEHCTBHE 3IICKTPHYECKHX 3apsizioB;
B3aUMOJICHCTBHE IOCTOSHHEIX MAIHHTOB, BH3YalM3alds MATHUTHBIX IOJeH IOCTOSHHBIX
MarHuTOB; NEHCTBHS MAarHMTHOIO IIOJII HAa IPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHura,
CBOMCTBA  OJIEKTPONBHTATENSl  [OCTOSHHOTO  TOKA): (opmymupoBath  mpoBepsieMbIe
PC/IONOKEHUS, COOMPATh YCTAHOBKY H3 IPEIJIOKEHHOTO OOODYIOBAHHS; ONMHUCHIBATH XOI
OmbITa ¥ (POPMYITHPOBATH BEIBOIHI;

- BBIIOJHATE NPSIMBIE M3MEPEHHUS TEMIICPATYPhl, OTHOCHTENBHOM BII&KHOCTH BO3IyXd, CHJIBI
TOKa, HANpPMDKCHWUS C HCIONB30BAHMEM aHAIOTOBBIX HPHOOPOB M JAaTYHKOB (DH3HYECKHX
BE/INIHH; CpaBHUBATD PE3YIbTAThl H3MEPEHUH C Y4ETOM 3a1aHHON aGCOIOTHOM MOIPEIIHOCTH;

- TPOBOAUTL MCCICAOBAHHE 3aBUCHMOCTH ONHOHW (M3MYECKOM BEIMYMHBI OT JPYroif ©
UCTIOJIP30BAHAEM TIPSMBIX M3MEPEHH (3aBUCHMOCTH COIPOTHBIIEHHS INPOBOJHHKA OT €ro
JUTMHEL, ILIOIMAJH IIONEPEIHOTO CEYCHHS U YEIBHOIO CONPOTHUBIICHUS BEMIECTBA NPOBOIHUKA,
CHIIBI TOKA, HIYIIEr0 4Yepe3 IPOBOAHMK, OT HANPSHKCHHS Ha IPOBOIHHKE, HCCIEIOBAHHE
[IOCICIOBATCIBHOTO M MapajUIeNbHOIO  COEJMHEHMH  IPOBOAHMKOB):  ILIAHHPOBATH
HCCIIC/0BAHUE, COOHPATh YCTAHOBKY M BBITIONHATH H3MEPEHHS, CIIETYS TIPE/IIOKEHHOMY IUIaHY,
(hUKCHpPOBATE pe3yIBTATH MONYYEHHON 3aBHCHMOCTH B BHJE TabIHIl H rpaguKoB, nejarh
BBIBOJIBI 10 PE3yJIbTaTaM MCCIIEOBAHUS;

- IPOBOINTE KOCBEHHBIC M3MEPEHUS (DU3UUECKUX BEIMYHH (yAebHAs TEIIOEMKOCTh BEIIECTBA,
CONPOTHBIICHAE TNPOBOJHKMKA, PabOTa W MOMIHOCTH 3JIEKTPHYECKOrO TOKA): IUIAHMPOBATH
H3MEPEHHS, COOMPATh SKCIIEPUMEHTATBHYIO YCTAHOBKY, CIE/AYS IPeIOKEHHON HHCTPYKIHAH, 1
BBIYMCIIATH 3HAYCHHUE BEIHYHMHEI;

- COOMozaTh paBHia TEXHHKH 6€30I1aCHOCTH K PaboTe ¢ 1aGOpaTOPHBIM obopymoBaHHEM;

- XapaKTepU30BaTh NPHHIIMIIBI NCHCTBHS U3yYEHHBIX IPHOOPOB H TEXHHYECKHX YCTPOMCTB C
OMOpPOH Ha MX ONHCAHWs (B TOM YHCIE: CHCTEMa OTOIUICHHS IOMOB, THTPOMETp, IapoBas
TypOHHA, aMIepMeTp, BONBTMETp, CYETYMK HIEKTPHYECKOH SHEPIHH, 3IIeKTPOOCBETHTEBHBIE
NPHOOPBL, HAarpeBaTeNbHbIE JIEKTPONPUGOPE! (PUMEDEI), BIEKTPHUECKHE IPEIOXPaHHUTEIH;
3JIEKTPOMArHMT, SJIEKTPOJIBHUIATENb IIOCTOSHHOIO TOKA), HCIOJB3ys 3HAHHS O CBOMCTBAx
hu3nyecKux ABNEHUH U HeOOXOMUMBIE PU3MYECKHe 3aKOHOMEPHOCTH;

- Pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTENIbHBIE MPHOOPHI IO CXEMaM U
CXEMAaTHYHBIM PHCYHKaM (KHAKOCTHBIA TEPMOMETp, TEPMOC, IICHXPOMETpP, THTPOMETP,
JIBUTraTe]lb BHYTPEHHErO CrOPAHMs, 3JIEKTPOCKOII, PEOCTAT); COCTABIISATh CXEMBI 3JIEKTPUUESCKHX
LENeH ¢ MOCIIeIOBATENbHEIM U MapallIeIbHbIM COEIUHEHHEM JIEMEHTOB, Pa3IMyas YCIOBHBIE
0003HaYEHUSI HIIEMEHTOB 3JIEKTPUYECKHX LIETICH;

- IPHBOJUTEH NIPUMEPHI / HAXOAUTh MHYOPMAIIHIO O MpUMEpaX IPaKTHUECKOTO HCIIOIb30BAHMS
(r3MYecKrX 3HAHWH B IOBCEIHEBHOM KU3HH I 0GecTieyeH s 6e30aCHOCTH TIPH OGPAIIEH N C
NpUOOpPaMU ¥ TEXHWYECKUMH YCTPOHCTBAMH, COXPAHEHHs 310pPOBbS H COOJIIONEHHS HOPM
3KOJIOTHYECKOr0 IIOBEICHUS B OKPYIXKAIOIIEH Cpejie;

- OCYIIECTBILT MOUCK MH(pOpMAIKK (GH3HIECKOr0 COAEp)KaHus B CeTH MHTEpHET, Ha OCHOBE
HUMEIOIIUXCS 3HaHWM M IyTEM CpPaBHEHHUS JONOJHUTEILHBIX HCTOYHHKOB BBIAEISTD
UH(DOPMAIHIO, KOTOPAst SIBJISETCS IPOTHBOPEUMBO HIIH MOXKET ObITh HEI0CTOBEPHOI;



- HCIOJI30BAaTh DU BBINOTHEHHH Y4YeOHBIX 3aJaHMM HAYYHO — MOMYJIAPHYIO JuTeparypy
uswaeckoro coxepxaHus, CIpaBOYHbIE MaTepHaibel, pecypcel ceTd VIHTepHeT; BiajmeTsh
NpUEMAaMU KOHCIIEKTHPOBAHHS TEKCTa, IpeoOpa3oBaHHUsI MWHQOpPMAIlMKA W3 OIHOM 3HAKOBOW
CHCTEMEI B IpYTYIO;
- CO3/71aBaTh COOCTBEHHbIE MHCHMEHHBIE W KPaTKHE YCTHBIE COOOIIEH S, 0606mas HHOPMAIIHIO
U3 HECKOJIBKMX HCTOYHHKOB (DH3UYECKOTO CONEPIKAHMS, B TOM UHCIIE ITyOIMIHO IIPEACTaBIIATh
PE3yJIBTAaTBl TPOEKTHOM MM HCCIIE0BATENBCKOM JESTENBHOCTH; HPH  HTOM IPaMOTHO
HCIIONb30BATh W3YYEHHBIH IIOHSTHAHBIN ammapaT Kypca (U3HMKH, CONPOBOXIATH BBICTYIIJICHUE
IIpe3eHTaIHuElH;
- IIPH BBINIOJIHEHUH yYEOHBIX IPOEKTOB M MCCIEIOBAHUN (DU3MUECKHX IPOLECCOB paclpenensiTh
00S13aHHOCTH B IPYIINIE B COOTBETCTBUHM C IIOCTABJICHHBIMH 3a/ladyaMHu, CJIEIUTH 3a BHIIOJIHEHUEM
IJlaHa JEHCTBHM M KOPPEKTHPOBATH €ro, aJeKBATHO OLEHHBATH COOCTBEHHBIH BKJIal B
ACSTEIBHOCTD  IPYINIBL,  BHICTPAMBATh ~ KOMMYHHMKATHBHOE  B3aUMOJEHCTBHE, IPOSIBIISS
TOTOBHOCTB pa3pemaTh KOH(IAKTEL
IIpeomemnsie pesynomamut uzyuenus kypca guszuxu 9 knacca:

[IpesMeTHBIE pe3yIbTaThl JOJKHBI OTPAKaTh cbOopMHPOBAHHOCTE y 06YYAFOIIUXCS YMEHHIA:
- HCHOJB30BaTh — NOHATHA: CHCTEeMa OTCYETa, MarepHajibHas TOYKA, TPaeKTOPHS,
OTHOCHTE/IbHOCT MEXaHWYECKOTO NBHXKCHHS, Aebopmarms (yIpyras, IlacTHYecKas), TPEHHe,
HCHTPOCTPEMHTEIIbHOE YCKOPEHUE, HEBECOMOCTh M INEPErpy3KH; HEHTP TSHKECTH; abCOIFOTHO
TBEPZIOE TEJIO, LEHTP TSKECTH TBEPIOTO TeNla, PABHOBECHE; MEXAaHWYECKHE KOJICOAHNS 1 BOJIHBI,
3BYK, HHPa3BYK U YIbTPa3ByK; SJIEKTPOMATHUTHBIC BOJHBI, [IKAJa 3JIEKTPOMAarHUTHHIX BOJIH,
CBET, OJIU30PYKOCT M ATBHO30PKOCTB, CTIEKTPHI MCITYCKAHUS 1 IIOTJIOIIEHHS; anbda -, 6eTa - U
ramMMa — U3JIy4YeHHUs, H30TOIIB, sIepHast SHEPTeTHKA,;
- Ppa3muyath ABICHHS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOIMHEHHOE JBHKECHHE,
P4BHOYCKODCHHOE TPAMOJIMHEHHOE IBH)KCHHE, CBOOOJHOE IIajieHWe TeJl, DPaBHOMEPHOE
ABMIKCHUE II0 OKPYXHOCTH, B3aMMOJEWCTBHE TeJ, PEaKTHBHOE [BH)KEHHE, KoJebarelbHOe
ABHKCHUE (3aTyXalollMe W BBIHYXICHHBIE KOJeOaHHMs), PE3OHAHC, BOIHOBOE JBHIKCHHE,
OTPLKCHHC  3ByKa, OJICKTPOMArHUTHAas HHIYKIMA, MNPAMOIMHEHHOE pacipocTpaHeHHe,
OTPaXCHHUEC U TPETIOMIICHHE CBETA, IOJIHOE BHYTPEHHEE OTPaXKEHHE CBETa, Pa3lIOKEHHE OEIoro
CBETA B CHOCKTP M CIO0XEHHE CIEKTPAIbHBIX IIBETOB, €CTECTBEHHAS paJMOaKTUBHOCTD,
BO3HUKHOBECHHE JIMHEHYATOrO CIEKTPa U3/Ty4eHHs) TI0 ONMCAHUIO MX XapPaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JAHHOE (PU3UIECKOE SIBIICHHUE;
- Pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (U3MYECKHMX SBICHUM B OKPYKAIOIIEM MHpE (B TOM
aucie (u3MYecKHe SBICHHS B NMPHUPOJE: NPHUIMBHEI M OTIIHBBL IBHXeHHe ruiaHeT CONHEYHOH
CHCTEMBI, DPEaKTUBHOE [BI)KCHHE JXHBBIX OPraHM3MOB, BOCHPHATHE 3BYKOB JKHBOTHBIMH,
3EMIICTPSICEHHE, CEHCMMYECKHME BOJIHBI, I[yHAMH, 3XO, I[BETA TeJI, ONTUYECKHE SIBJICHHUS B
npHpOJie, OHOJIOrMYecKoe JEHCTBHE BHIMMOIO, YJIBTPAQHONETOBOTO M PEHTTEHOBCKOIO
H3JTyYCHUH; CCTCCTBEHHBIM paJMOAKTHBHBIM (OH, KOCMHYECKHE JIydH, paJHOaKTHBHOE
H3Yy4CHHE MPUPOJHBIX MHHEPANIOB; JEHCTBHE PpaJHOAKTHBHBIX H3IyYCHHM HA OPraHu3M
9EI0BEKA), IIPH 3TOM NEPEBOIHUTH IPAKTHIECKYIO 334y B YYEOHYIO, BEIIEISTH CYIIECTBEHHBIE
CBOMCTBA / IPU3HAKH (DH3UYECKUX SIBJICHHUIA;
- ONHMCHIBaTh M3YYCHHBIE CBOMCTBA Tell M (PU3MYECKHE SBICHUS, HCIONB3YS (PU3MYECKHE
BEJIMYHHBI (CPE/IHSA M MTHOBEHHAS CKOPOCTh Tella IIPH HEPaBHOMEPHOM JBHIKEHHH, YCKOPEHHE,
[EPEMCILEHUE, IIyTh, YIJIOBas CKOPOCTH, CHJIa TPEHHS, CUJa YIPYrOCTH, CHIA TSKECTH,
YCKOpEHHE CBOOOJHOIO IafieHUs, BEC Telld, MMITYJIbC Tejla, UMITYJILC CHIIBI, MeXaHWYecKas
paboTa ¥ MOIIHOCTh, NMOTEHIMAJbHAs SHEPrHsl TeNia, MOJHATOTO Hal MOBEPXHOCTHIO 3EMIIH,
NOTECHIMAIbHAS SHEPIHs CXAaTOH IPYXXUHBI, KHHETHYECKas SHEPTHs, IOJIHAS MeXaHHYecKas
SHEPrus, TEepHOI W 4YacToTa KojeOaHWH, /UIMHA BOJHBL, I'POMKOCTH 3ByKa W BBICOTA TOHA,
CKOpOCTB CBeTa, IIOKa3arTejb IPEJIOMIICHHS CPEJbl); IPH OINHMCAaHWHHM IPAaBHIBHO TPAaKTOBATh
(u3M9eCKUi CMBICIT HCIIONIB3YEMBIX BEJIMYMH, 0O03HAYEHHS ¥ €IMHHIIB! (PU3MUECKHX BEITHUHH,
HaxOIUTh (OPMyYIBI, CBS3BIBAIOIINE JAHHYIO DU3MYECKYIO BEJIHYMHY C JPYTHMH BEIHYHHAMH,
CTPOMTH I'paUKH H3yIEHHBIX 3aBUCHMOCTEN (DH3HUECKHUX BEIHUMH;



- XapaKTCpU30BaTh CBOMCTBA Tel, (M3MYECKHE SBIEHHS M IIPOIECCEHL HCIIONIB3YSl 3aKOH
COXPAHCHHS SHEPIHH, 3aKOH BCEMHPHOIO TATOTEHMS, TIPHHIMI CyEPIO3UIMHE CHII, IPUHLAT
OTHOCHTENbHOCTH ['anmiess, 3akomsl HBIOTOHa, 3aKOH COXpaHEHHs UMIIyJIbCa, 3aKOHEI
OTPXKCHHUS U IPETIOMIICHHS CBETA, 3aKOHBI COXPAHEHHMS 3apslOBOIO M MACCOBOIO UHCENT IpH
F/ICPHBIX PCAKLMsSIX; NMPH 3TOM JaBaTh CIIOBECHYIO (hOPMYIMPOBKY 3aKOHA M 3allUCHIBATH €ro
MaTeMaTHYECKOE BhIPAXKEHHE,

- OOBACHATH (DU3MUECKHE IIPOILECCH H CBOWCTBA TET, B TOM YHCIE W B KOHTEKCTE CUTyanui
[TPAKTUKO — OPHCHTHPOBAHHOIO XapaKTepa: BBIABIATH NPUYAHHO — CJIEJCTBEHHBIE CBS3H,
CTPOHUTH OOBSCHEHHE W3 2 — 3 JIOTMYECKHX INAroB C OMopo# Ha 2 — 3 HM3y4eHHBIX CBOMCTBA
(usrueckux sBIEHUH, HUINUECKHUX 3aKOHOB WK 3aKOHOMEPHOCTEH;

- pemaTh pacu€THbIC 3a7av (ONMMpAIOIHUecs Ha CHCTEMY M3 2 — 3 YPaBHEHHMH), HCIIONIB3YS
3aKOHBI ¥ (hOPMYIIBI, CBSI3BIBAIONINE (PU3HUIECKUE BEMUMHBL: HA OCHOBE AHAH3A YCIIOBHS 33129l
3AIACBIBATD KPATKOE yCIIOBHE, BBISBIATH HEJOCTAIOIME WM M30BITOYHBIE NaHHBIE, BEIOHPATH
3aKOHBI M (OPMyIBI, HEOOXOIHMBIE Ul PEINeHHS, IIPOBOIHUTE pacy€Tel M OLIEHUBATh
PCATHCTHYHOCTD [TOJYYCHHOI'O 3HAUCHUS (DU3HYECKON BETHUHHEL,

- Pacro3HaBaTh NPOOIEMBI, KOTOPbIE MOXHO PELIMTh NPH MOMOIIA (H3HIECKUX METO/IOB;
HCIIONb3ysl ONMMCAaHWE HCCICNOBAHUS, BBIIEIATH IIPOBEPSEMOE MPEINOIOKEHHE, OIEHUBATH
IPaBUJILHOCTE MOpS/KAa MPOBEJCHHS HCCICAOBAHHUs, [elaTh BBIBOIBL, HMHTEPIPETHPOBATH
pe3yJIbTaThl HaOIIOIEHHM U OIIBITOB;

- TIPOBO/IMTE ONBITEI IO HAOIOACHHIO (DHM3MYECKHX SIBICHHMHM MM (DH3HIECKUX CBOUCTB TeI
(H3y4eHue BTOpOro 3akoHa HpioTOHa, 3aKOHA COXpaHEHHs JHEPIHH; 3aBHCHMOCTH nepuoja
KonebaHui PYXMHHOTO MasITHAKA OT MAacChl IPy3a H JKECTKOCTH IPYKUHBI X HE3aBUCHUMOCTE OT
AMILTATY bl MAJTBIX KOJIeOaHUH; PAMOJMHEHHOE PAaCIPOCTPAHEHHE CBETA, PA3IOKEHHE OETOro
CBETA B CIICKTD; M3YYECHHE CBOMCTB M300paKEHHS B IIIOCKOM 3epKajle W CBOMCTB H300paKeHHs
npeaMeTa B coOMparoleil TuH3e; HabIoIeHHE CIUIOMIHBIX W JIHHEHYaThIX CIIEKTPOB U3JIYYECHHS):
CamOoCTOATEIIBHO COOMPATh YCTAHOBKY M3 H30BITOYHOrO HaGopa 06OPYIOBAHMUS; OMACHIBATE X0
OIIBITA M €TI0 Pe3yJIbTaThl, (HPOPMYIHMPOBATE BHIBOIEL,

- TIPOBOJIUTH NP HEOOXOAMMOCTH CEPHIO NPSMbBIX M3MEPEHHH, ONpENeNss CpefHee 3HAYCHHUE
H3MEpAEMON BENMYUHBI ((HOKYCHOE pacCTOSIHHE COOMpAIONIEH JTHH3BI); 0GOCHOBBIBATE BEIOOD
crocoba u3MepeHust / H3MEPUTETBLHOTO IpUbopa;

- IPOBOJUTH HCCIICJIOBAHHE 3aBUCHMOCTEH (U3UYECKHX BEIHYUH C HCIOJIB30BAHMEM IIPSMBIX
H3MEPeHHH (3aBUCHMOCTh IIYTH OT BPEMEHH [IPH PABHOYCKOPEHHOM ABHYKCHHH 6€3 HAauaibHOM
CKOPOCTH; IIepHo/Ia KoJIeOaH!) MaTeMaTHYECKOr0 MasTHHKA OT JUIMHBI HUTH; 3aBUCUMOCTH YIja
OTP&KEHUs OT yIila NaleHWs): IUIAHAPOBATh HCCIENOBAHHE, CAMOCTOSTENBHO COGHpATh
YCTaHOBKY, (PUKCHPOBATh PE3YJIHTATHI IIOIYYEHHOM 3aBUCHMOCTH (DH3HUYECKUX BEIMUYMH B BUJIE
Tabiui ¥ rpaHKOB, eaTh BBIBOIBI 10 PE3yIbTaTaM HUCCIIEJOBAHMS;

- TIPOBOJMTH KOCBCHHBIE W3MEPEHUs (U3MUECKHMX BENMYHH (CPEIHSS CKOPOCTh U yCKOpPEHHE
T€Jla IpH PaBHOYCKOPEHHOM JIBH)KEHHHM, YCKOPEHUE CBOOOIHOTO MaIeHHSI, )KECTKOCTh IPYKHHBL,
K03(QQUUMEHT TPEHHS CKONBXCHMS, MEXaHHYecKas paboTa W MOIIHOCTh, 4acTOTa M IMEPHOL
KoneDaHMA MAaTeMaTHYeCKOro M NpPYKHHHOIO MAasATHHKOB, ONTHYECKas CHJIA COOHpAromei
THH3bI, PAJMOAKTHBHBIA (OH): IUIAHMPOBAThH M3MEPEHHUs; COOMPATh HSKCIEPHMEHTATBHYIO
VCTaHOBKY M BBIIOJIHATH U3MEPEHHS, CIIEAYS IIPEAIOKEHHON HHCTPYKIIMK; BEIYUCIISTH 3HAYCHHE
BEIMYMHBl M AHAIW3UPOBATH IOJYYEHHBIE PE3yIbTaThl C YYETOM 3aJaHHOM IOIPEIIHOCTH
H3MEPEHUH;

- Pa3uyaTh OCHOBHBIE NPH3HAKH M3YyYEHHBIX (DU3UUECKHMX MOJelei: MarephajibHas TOYKa,
abCOMIOTHO TBEP/IOE TENO, TOYCUHBIH HCTOYHUK CBETA, Ty, TOHKAs JIMH3a, IIAHeTapHas MOJEIb
aroma, HyKJIOHHasi MOZIENTb aTOMHOTO SIpa;

- XapaKTepHU30BaTh NMPUHLUIILI JACHCTBHS H3YYEHHBIX IMPHOOPOB M TEXHHYECKHX YCTPOMCTB ¢
ONOpO Ha WX ONKCaHMS (B TOM 4YHCJIE: CIHAOMETp, NATYMKU IOJIOKEHHMS, PACCTOSHHUS H
VCKODEHHUs, pakeTa, 5X0JI0T, OYKHM, IIEPHCKOI, (OTOoammapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOII, JIO3UMETp, Kamepa BuilbCOHA), MCIONB3ys 3HAHHS O CBOMCTBaX (H3HYECKUX
ABJICHUH ¥ HEOOXOIUMBIE (PU3HYECKHE 3aKOHOMEPHOCTH;

el



- COOIIIONIaTh IIPaBUIa TEXHAUKK GE30MaCHOCTH TIpH paboTe ¢ 1abopaTOPHEIM 0GOPYIOBAHHEM;
- HCIONB30BATh CXEMBI M CXEMATHYECKHE DPHCYHKH MW3yYEHHBIX TEXHHUECKHX YCTPOMCTB,
U3MEPHUTEIbHBIX TPHUOOPOB W  TEXHONOTHYECKHX IIPOLECCOB MNPH  PELICHUH yuebHo —
MPAaKTAECKHX 3a11a; ONTAIECKHE CXEMBI UL IIOCTPOEHHS H300paXeHHH B IIIOCKOM 3epKajie
cobuparoreii uH3e;
- IPAUBOJIUTH NIPUMEPhI / HAXOIUTH HHYOPMAIHIO O MPUMEPaX IPAKTHYECKOTO HCIIONb30BAHHS
husHYecKUX 3HaHMI B IOBCETHEBHOM JKH3HU IS 06ECTIeUeH s 6e30IaCHOCTH IIpH oOpaIeHnu
¢ npuOOpaMM U TEXHHYECKHMH YCTPOHCTBAMH, COXPAHEHHS 3[I0pOBbsl U COOJIIOICHUS HOPM
3KOJIOTHYECKOT0 TIOBEIEHUS B OKPYIXKAIOIIEH Cpejie;
- OCYHIECTBIATH MOUCK HHPOPMAIMM (U3UYECKOTO CONEPIKAHHUS B CETH Hnteprer,
CamOoCTOATENbHO  GOPMYTHpYsl I[OHMCKOBBIM  3alpoC,  HAXOMHTH IOYyTH  ONpeAeseHus
A0CTOBEPHOCTH NOJTyYCHHOM MH(MOPMAIMK HA OCHOBE MMEIOIIMXCS 3HAHUM ¥ TOMOTHHTEIBHBIX
HCTOYHHKOB,;
- HCHOJIb30BATE MPH BBUIOJIHEHMH Y4eOHBIX 3aJaHMMi HAYYHO — IOMYJISPHYIO JHTEPATypy
DH3UYECKOr0 CONEpXKAHHUS, CIPABOYHBIE MATEPHATIEL, pecypcel cetu MHTepHer; BianeTh
NpUEMaMM KOHCIIEKTHPOBAHMS TEKCTa, HpeoOpa3oBaHHs HH(POPMALMH M3 OJHOM 3HAKOBO
CHCTEMBI B IpYTYIO;
- CO371aBaTh COOCTBEHHBIC IHUCHMEHHBIE M YCTHBIE COOONICHHS HA OCHOBE uHbOpMALIUU W3
HECKOJIBKHX MCTOYHMKOB (DH3MYECKOIrO COJEPIKAHHS, IYGIMIHO NPEJCTABIATH PE3ylbTATHI
NPOSKTHOH HJIM HCCIIEJI0BATENBCKOM [IEATENBHOCTH; TIPH 3TOM TIPAMOTHO HCIIOTh30BATH
H3Y9CHHBIH NOHATHHHBIA anmapar H3y4aeMoro pasziena GU3MKH ¥ CONPOBOXKIATH BBICTYIUICHUE
NpPE3EHTAIMel C y9€TOM 0COOEHHOCTEH ayIMTOPUH CBEPCTHHKOB.

Boinycknuk ocnoeHoil wikonst naywumca:
- cobmoath npaBuIa 6€30IIaCHOCTH M OXPAHbI TPY/a [IpH paboTe ¢ y4eOHBIM H JTa60PaTOPHBEIM
000pYI0OBaHUEM;
- IOHHMATh CMBIC]I OCHOBHbIX (PM3MYECKUX TEPMHUHOB: (M3MUECKOE TEIO, (GHIHIECKOE SBIEHHUE,
Du3uYecKas BeTMINHA, eIMHHAIB H3MEPEHHS;
- PacrosHaBaTh IIPOOJIEMBI, KOTOPBIE MOXXHO PELIMTH TP TOMOIIM (DH3UYECKHX METOIOB;
SHATH3HPOBATH OTIENBHBIC STAIbI IPOBE/ICHUS UCCIIEIOBAHUN U HHTEPIIPETUPOBATE PE3YIIHTATHL
#abIII0ICHUI M OIIBITOB;
- CTaBUTh OIBITHI II0 MCCIIEIOBAHMIO (DU3MYECKUX SIBICHHN MM (PU3MYECKUX CBOMCTB TeN 6e3
HCTIOTE30BaHMS NPAMBIX M3MEDPEHHH; NpPH 3TOM (GOpMyIHpoOBaTh MpobGieMy/3aqady y4eGHOTo
JKCTIEPHMEHTa; COOMpPATh yCTAHOBKY M3 HPEIOKEHHOTO 0GOPY/NOBAHMS; HPOBOJUTH ONBIT M
DOPMYIHPOBATH BEIBOJIBL
Hpumeuanue. I1pu IpOBEICHHH HCCIIEIOBAHMS (PU3MUECKHX SBICHHHM H3MEPHTEIbHBIE IpuGOpPEI
HCTIONB3YIOTCS  JIMIIb KaK JaTYMKHM HM3MEpeHUs (GU3WYECKHX BEIUYMH. 3alUCH ITOKA3aHHi
OPEMBIX H3MEPEHHH B 3TOM ClIydae He TpeOyeTcs.
- HOHHMMATB POJIb SKCIIEPUMEHTA B IIOJIyYEHUH HAYIHOU MH(POPMALIUH;
- IPOBOJIMTE NPSAIMbIE H3MEPEHHUs QU3UUECKUX BEIUYHMH: BPEMsl, PaCCTOSIHUE, Macca Teja, 00beM,
Ciia. TeMmIeparypa, atMoC)epHOe NaBIEHHE, BIKHOCTb BO3JyXa, HANPsSKEHHE, CHIIA TOKA,
PalHalMOHHBIA (GOH (C MCHOB30BAHMEM [O3UMETpPA); NPH 3TOM BHIOMPAaTh ONTHMATBHBINA
c1ocob M3MEpEeHHs M UCIIONIb30BATh IPOCTEMIIIE METO IbI OLIEHKH TTOTPEITHOCTEH U3MEPEHUM.
lpumeuanue. Jiobas ydeGHas IporpaMma IOJDKHA 0GECTICYMBATH OBJANCHHE IPSIMBIMHA
H3IMEPEHHAMHM BCEX NIEPEUUCIICHHBIX (PU3MYECKUX BETHYHH.
- TPOBOJIATE HMCCIIEIOBAHME 3aBUCHMOCTEH (DM3HYECKHMX BEIMYHH C HCIIOJIb30BAHHUEM IIPSIMBIX
H3MEDEHHH: IPH 9TOM KOHCTPYMPOBATH YCTaHOBKY, (DHKCHPOBATH DE3yJILTATHI MOTYYEHHOM
3aBHCHMOCTH (M3MYECKMX BEIMYHH B BHIE TaOiul M rpaduKoB, [eaTh BBIBOILI IO
pE3yJIbTaTaM UCCIIeIOBaHHUS;
- TPOBOJMTh KOCBEHHBIC H3MEpEHHWs (GU3MYECKUX BEIMYUH: IIPH BHINOJHEHHM H3MEpEHHIA
coOHpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY, CIEAys MPENLTOKEHHOW HMHCTPYKIIUH, BBIYACIIATH
3HAYCHUC BEJIMYMHBI M aHATTM3UPOBATH IIOJIyYEHHBIE PE3YJIBTATHI C YUETOM 3a1aHHON TOYHOCTU
H3MEPEHUH;



- AaHAM3MpOBAaTh CHUTYaIlu{ TIPAKTHKO-OPHEHTHPOBAHHOTO ~ XapakTepa, y3HaBaThb B HUX
[POABICHHE H3YYCHHBIX (DU3HYECKHX SBICHUH WM 3aKOHOMEPHOCTEH M NPUMEHSTH
MMCIOIIMECS 3HAHUS UL UX OObACHEHHUS,
- NIOHUMATh NPHHIHUILI A€HCTBHS MAIIHH, IpUOOPOB M TEXHHYECKHX YCTPOMCTB, YCIOBHS HX
0e30IacHOro HCIOIB30BaHHS B IIOBCEIHEBHOM KH3HH;
- HCIOJB30BaTh IPH BBIIOJHEHHH y4YeOHBIX 3a1ad Hay4HO-TIONYJISAPHYIO JIATEPaTypy o
(usmueckux sBneHMIX, CIpaBOYHBIE MaTepHabl, pecypcsl HTepHeT.
Boinycknux nonywum eo3zmoxcnocme Hayuyumoca:

- OCO3HABATh EHHOCTh HAy4HBIX HCCIIEIOBAHMIA, poib GU3KMKH B PacCUIMPEHUH TPeICTaBICHUMH
06 okpyxaromem MHPE ¥ €€ BKJIA/] B yJIy4IICHHE Ka4eCTBA KH3HH;
- HCIIONIB30BaTh IPHEMBI IOCTPOCHUS (DH3MYECKUX MOmesel, IOHCKa u bopmynupoBku
AI0Ka3aTeNIbCTB BBIIBUHYTBIX THIIOTE3 M TCOPETHIECKHUX BBIBOZOB Ha OCHOBE 3MITMPHYECKH
YCTaHOBJIEHHBIX (haKTOB;
- CPaBHHBATh TOYHOCTH M3MEPEHHS (DH3MYECKHUX BEIMUHH 110 BEIMYHHE UX OTHOCHTEIHLHOU
[OTPeIIHOCTH DY MIPOBEICHUM MIPSMBIX H3MEPEHHIH;
- CaMOCTOSITENILHO MPOBOIUTH KOCBEHHBIE U3MEPCHHUS U HCCIICIOBAHUS (U3MYECKUX BEJIMYUH C
HCIIOJIb30BAaHHUEM pa3JIMYHBIX CIIOCOGOB U3MEPEeHHs] DU3HIECKUX BEIHYHH, BBIOMPATh Cpe/CTBA
H3MEPCHHS C y4€TOM HEOOXOOUMOM TOYHOCTH H3MEPEHUH, OOOCHOBBIBATH BEIGOpP CrocoGa
H3MCPCHHS, aNeKBaTHOTO IIOCTAaBIEHHOM 3asave, NPOBOIIUTE  OLEHKY JOCTOBEPHOCTH
NOJIyYEHHBIX pe3yJIbTaTOB;
- BOCIIDUHMMATh WH(POPMANHIO (GU3HIECKOro CONCPXKAHHUs B HAYYHO-TIOMY IAPHOMN JUTEpaType U
CPEICTBAX MAacCOBOH MH(OPMAIMH, KPHUTHYECKH OIEHHBATE TIOTYYeHHYIO HH(pOpPMAIHIO,
AHATM3UPYs €€ CONIEpIKaHUe U JaHHBIE 00 HCTOYHHKE UHpOpMAIUH;
- CO3/1aBaTh COOCTBEHHBIE IHCHMEHHEIE H YCTHBIE COOOIIEHHS O (HM3HUYECKHX SBICHHSX HA
OCHOBEC HECKOJIBKHX HMCTOYHMKOB HMH(OpMAIHy, COIIPOBOXX/aTh BBICTYIUIEHHE IPE3CHTAIUEH,
YHMTBIBAs OCOOEHHOCTH ayAUTOPHH CBEPCTHHUKOB.

Mexanuueckue aenenus. Bvinycknux naywumca:
- PaclioO3HaBaTh MEXAHUYECKHUE SBICHUS H OOBSICHITH Ha OCHOBE AMEIOIIUXCS 3HAHUM OCHOBHEBIE
CBOHCTBA MIIM YCIIOBHS IPOTEKAHUS STHX SBJICHMUIA: PaBHOMEPHOE ¥ HEPABHOMEPHOE JIBHKCHHE,
PaBHOMEPHOE€ M PaBHOYCKOPEHHOE  IpSIMOJIMHEHHOE IBIHDKEHUE,  OTHOCHUTEIHHOCTD
MEXaHWIECKOTO IBHXKEHHS, CBOOOIHOE Ma/ieHHe Tell, PaBHOMEPHOE IBHUIKEHHUE II0 OKPYKHOCTH,
HHEPIHS, B3aUMOJICHCTBHE TeJl, -PEaKTHBHOE ABHXCHHUE, TI€peada JaBlIeHHs TBEPABIME TelIaMH,
AHIKOCTSMH M Ta3aMH, aTMOCc(epHOe JaBJIeHHe, ILIABaHHe TeJI, PaBHOBECHE TBEPJBIX TEIN,
HMEIOINX 3aKPEIUICHHYIO OCh BpAIIECHHUS, KOJIeHaTeIBHOE JIBUKCHHE, PE30HAHC, BOJIHOBOE
ABHXKEHHE (3BYK);
- ONHCBIBaTh H3YyYCHHBIE CBOMCTBA TE€Nl M MeXaHHYECKHE SBJICHUS, HCIONB3Ys (hu3MYecKue
SCAMYHMHBL IyTh, NEPEMEIIEHHE, CKOPOCTh, YCKOPEHHE, nepuoxa obpalleHus, Mmacca Tena,
[FIOTHOCTB BEIECTBA, CHJIA (CHJIA TSHXKECTH, CHIIA YIPYTOCTH, CHJIa TPEHHUS), JABICHHUE, UMITYIIbC
T3, KHMHETHYECKas SHEPrus, MOTEHIHAIbHAS SHEPTHS, MEXaHHYeCKas paboTa, MexaHuueckas
somHocTh, KIIJ] npu coBepmenun paboThI ¢ HCIOTB30BAHUEM IIPOCTOr0 MEXaHM3Ma, CHJIa
TPCHHA, aMIUIATY/a, MEPHOA M 4YacToTa KojeGaHWi, JUIMHA BONHEI U CKOpOCTh ee
PACTIPOCTPAHEHHUS; NIPH ONMCAHHMHU TIPABHIILHO TPAKTOBATH (bu3HYecKuit CMBICIT HCIIOJIB3YEMBIX
BEIHYHH, UX 0003HAYEHHS U €IUHHIIb] HU3MEPEHHS], HAXOUTh (POPMYIIBI, CBA3BIBAIOIIHE JTaHHYIO
DH3HEYECKYIO BCIIMYMHY C IPYTHMH BEJIMYMHAMM, BEIYUCIIATH 3HAYCHHE (bH3HYeCKOM BETMYHHEL
- @HATHM3MPOBATh CBOMCTBA TEJ, MEXaHUYECKHE SIBJICHUS M IIPOIECCHI, MCIIOIB3YS (DHU3MYECKHE
SAKOHBI 3aKOH COXPaHEHMS SHEPIMH, 3aKOH BCEMHUPHOI'O TATOTCHHS, IIPUHIAI CYIIEPIO3UIAH
CHT (HaXOX/ICHHE PaBHOJEHCTBYIOMIEH cuwibl), I, II u III 3axoHBI HrrotoHna, 3axon COXpaHEeHUS
HMIynbca, 3akoH I'yka, 3akon Ilackams, 3akon ApxuMesa; IIpH 3TOM pas3IHyath CJIOBECHYIO
DOPMYIHPOBKY 3aKOHA M €I'0 MATEMATHUECKOEe BBIpaXKCHHE;
- PasiiyaTh OCHOBHBIC NIPH3HAKH H3YYEHHBIX (DH3HYECKHX MOJIENIe: MaTepuaiabHas TOYKa,
HHEpIHATbHAS CUCTEMA OTCYETA;



- PCIIaTh 3a[a4d, WCHONB3Ys (PU3MYECKHE 3aKOHEI (3aKOH coxpaHeHuUs OHEPrUH, 3aKOH
BCCMUPHOIO TSATOTEHUS, MPHHIIHIT cynepnosummu cwi, I, II u Il 3akonE Hrrotona, 3akon
COXpaHCHMsS HMITyibCa, 3aKOH Iyka, 3akoH [Tackanst, 3axon Apxumena) u  dopmyisL,
CBS3BIBAIOIINE (DU3HYECKUE BEIMYMHE (tyTs, CKOpOCTB, ycKopeHHe, Macca T€Na, IUIOTHOCTH
BCLICCTBa, CuIla, NaBIIEHHE, MMITYJIbC Tela, KHHETHYECKAs SHEPrus, NMOTCHUHMAIbHAs SHEPTHs,
MCEXaHMIeCKas paboTa, MeXaHHYecKas MOIIHOCTS, KIIJT mpocroro mexanusma, cmia TPEHHS
CKOJIBXKEHUS, KOOQHUIMEHT TpeHnus, aMILTATY/1a, IEPHOJ M 9aCTOTa KOJIEOAHHH, ITHHA BOJIHEL 1
CKOpOCTb €€ pacIpOCTpaHEHHs): Ha OCHOBE AHAIH3A YCJIOBHSL 3a/la4¥ 3aIMCHIBATE KpAaTKOE
YCIIOBHC, BBINCNATH (DM3MYECKHE BENMYMHBL, 3aKOHBI H dopmynsl, HeoOxommMmEle IS ee
PCIICHUS, TIPOBOIMTE PaCUEThl M OLEHHBATh PEATHHOCTD IOJIyYE€HHOTO 3HAYEHUs (PU3MYECKOM
BEJIMYUHEL

Buvinycknuk nonyuum eosmoncnocme Hayyumoca:
- HCIIOJIb30BaTh 3HAHHWSA O MEXAHHMYECKHUX SBJICHHUSIX B TIOBCEIHEBHOM KU3HH JJIS 0OeCIeYeHus
OesomacHOCTH npH o6parenHy ¢ NpUOOPaMHU ¥ TEXHUYECKHMHU YCTPOUCTBAaMH, IJIsi COXPAHEHHUS
3710POBBSA M COOJIIOIEHASI HOPM KOJIOTHYECKOro TIOBE/ICHUSI B OKpYIKaIOIeH cpe/ie; IIPHBOIHTE
HPHMEDEI TIPAKTHYECKOTO HCIONB30BaHUS (DH3MYECKHX 3HAHHH O MEXaHWYECKUX SBICHHUSIX U
busHYecKkux 3aKoHax; TIPUMEPBI  UCIIONIB30BAHUS BO30OHOBIISIEMBIX HCTOUHHKOR SHEPIHUH;
JKOJIOTHICCKHX TTOCIE/ICTBHM HCCIIEOBAHUS KOCMUYECKOTro IIPOCTPAHCTB;
- PasiiyaTh TPaHMIB! NPUMEHUMOCTH (DU3HYECKHX 3aKOHOB, NOHMUMATh BCEOOIIMii XapakTep
DVHIaAMEHTALHBIX 3aKOHOB (38KOH COXpaHEHHs MeXaHWYeCKOi SHEPIUH, 3aKOH COXPaHEHUS
HMITYTIbCa, 3aKOH BCEMHPHOTO TATOTEHHs) H OrPAaHAYEHHOCTS HCIIOJIb30BaHUS YAaCTHBIX 3aKOHOB
(3axoH I'yka, Apxumena u np.);
- HaXOZMTh aJIEKBaTHYIO IIPE/IOKEHHOM 3a1a4de dusmaeckyro Mmozens, paspemars mpobiieMy Kak
& OCHOBC MMEIONIUXCsl 3HAHMH 110 MEXAHHKE C HCIOIb30BAHHEM MaTeMaTHYECKOro armnapara,
TAK | IIPH MIOMOIIY METOJOB OIIEHKH.

Tennosvie agnenun. Boinycknux Hayyumcs:
- PACIO3HaBaTh TEIUIOBBIE SBICHHMS M OOBSCHATH Ha Gaze HUMCIOIUXCsl 3HAHHWM OCHOBHBIE
CBOHCTBA WM YCIIOBHS NMPOTEKAHHUS STHX SBJICHMI: nuhdysus, usmMeHeHHEe 06BeMa Tel npu
HarpeBaHuM (OXJIXICHHH), GOJbIIas CKUMAEMOCTE ra30B, Majas CXKMMaeMOCTh XHIKOCTEH
FESPIABIX TEJT; TEINIOBOE PaBHOBECHE, HCIAPEHHE, KOHACHCAIHS, IUIABJIEHUE, KPUCTAJLIM3AITHS,
SHIICHHC, BIIAXHOCTH BO3/yXa, pa3IM4HBIE CIIOCOOEI TCILIONEpeiad  (TEeIIoNpOBOIHOCTb,
FOHBCKIMA, M3JTY4CHHE), arperaTHble COCTOSHHS BEIIECTBA, TOIJIOIEHHE SHEPTHH IIpH
HCHApEHUH JKUIKOCTH M BBIIENCHHE €€ MPH KOHIEHCAIMH Tapa, 3aBHCHMOCTb TEMIIEPATyphI
SHIICHHS OT JIaBJICHHUS,
- OHHCEHIBATE H3YYEHHBIC CBOMCTBA TENI U TEILIOBHIE SBJICHHS, UCTIONB3Ysl (DPU3UIECKUE BETHUUHEL:
FOAHGECTBO TCIUIOTHL, BHYTPEHHSS SHEPIHs, TeMIlepaTypa, YACIBbHAS TEIJIOEMKOCTh BEINECTBA,
JACiObHAd TEIUIOTa IUIABICHHUS, YJAENbHAS TEIioTa napooOpa3oBaHus, yeIbHAs TEmIoTa
STOpaHHs TOIUIMBA, KOO()(HUIHEHT MOIE3HOro IeHCTBHS TEIIOBOro JBUTATE]IS; NIPU OIMCAHUU
VPEBHIBHO TPaKTOBaTh (DHU3MYECKHH CMBICT HCIIOJIB3YeMBIX BEIIMYMH, MX O0O3HAUeHHUs W
SAMEHIIEI H3MEPEHHS, HaXOAUTh (HOPMYIIEI, CBS3BIBAIOLIUE JaHHYIO (U3MYECKyIO BEIMUHHY C
“PYTHMIE BEIMIMHAMH, BEIYUCIISTH 3HAYCHHE (DU3AYECKOM BEITHMIMHEL
* PE3HH€aTh OCHOBHBIC IPU3HAKH U3YYCHHBIX (M3MYECKUX MOJIeNeH CTPOEHHS T'a30B, KUIKOCTEH
H TBEPIBIX TEJ;
- HPHBOMHTE NPUMEPBI NPAaKTHYECKOTO HCIONB30BAHUSA (H3MYECKHX 3HAHHHA O TEILIOBEIX
SBICHHAX;
- PEIIaTe 3aJ1a4d, UCTIONB3Ysl 3aKOH COXPAHEHHS SHEPIHH B TEILIOBBIX npoueccax u GopMybl,
CESSBIBAIONIAE  (U3MYECKHE BENMYMHBI  (KOIMYECTBO TEIUIOTBI, TEMIIEpaTypa, yIeldbHas
FEIIOSMKOCTD BEIIECTBA, yAe/IbHAs TEIUIOTa ILUIABJICHHS, yACIbHAS TEIIoTa napoo6pa3zoBaHus,
JASIBHAA TEIUIOTA CTOPAaHHs TOIUTHBA, KOS()(HUIMEHT mONe3HOro nefcTBHS TEIIIOBOTO
ABMTATeNsd). HAa OCHOBE aHAW3a YCIOBHS 3a7a9 3allHCHIBATE KpaTKoe YCIIOBHE, BBIIEIATH
Ou3WYECKHe BEIMYHHEL, 3aKOHBI U (opmynsr, HEOOXOmMMEIE I ee PEIIeHHs, TPOBOIMUTH
PACHCTEL M OLICHABATH PEANbHOCTE NOTYYEHHOTO 3HAYEHHSs (PH3HIECKOi BEJTMYHHEI,



- AHAIM3WPOBATh CBOMCTBA TEJI, TEIUIOBBIE SIBICHHUS M IIPOLECCHI, HCIONB3YS OCHOBHBIE
HOJIOXKEHHUST aTOMHO-MOJIEKYJISIDHOTO YYEHHS O CTPOEHHMH BEIIECTBA M 3aKOH COXpaHEHHS
SHEpIum.

Boinycknuk nonyuum eozmoxncrnocme Hayuyumoca:
- HCIOJIE30BaTh 3HAHMS O TCIUIOBBIX SBJICHHSX B IIOBCEIHEBHON JKM3HH U OOECIEYCHHS
0e30MacHOCTH U 0OpaIEHHH C npubOpaMu U TEXHUYECKAMH YCTPOWCTBAMH, JJISI COXPaHEHMS
3/10pPOBBsI M COOIIONICHHS HOPM 3KOJIOTHYECKOTO MOBEICHHUS B OKpYXKalOIIEH Cpezie; MPUBOJUTE
HPUMEDPBI SKOJIOTUYECKUX MOCIEACTBHA paGOThI JIBHUTaTeNeil BHYTPEHHETO CrOpaHusl, TEIUIOBBIX
H THAPOSJIEKTPOCTAHIIHIA;
- PasiMy¥arh IpaHMIBl NIPUMEHAMOCTH (DH3MYECKHX 3aKOHOB, HOHMMATh BCEOOIIMI Xapakrtep
DyHIaMEHTAIBHBIX (U3UYECKUX 3aKOHOB (3aKOH COXPaHEHHMS SHEPTHH B TEILIOBBIX Iporeccax)
# OrPaHWYCHHOCTH MCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;
- HAaXOIUTP aJIeKBATHYIO NPEUTOXKEHHOM 3a/1a4e (QU3MIECKyIO0 MOJIENb, pa3pemIaTh pobiieMy Kak
Ha OCHOBC MMCIOIIMXCS 3HAHWH O TEIUIOBBIX SBICHUSX C HMCIIOJIB30BAHHEM MATEMATHUIECKOIO
anmnapara, TaK ¥ IIpY IIOMOIIM METOIOB OLIEHKH.

Inekmpuyeckue u MazZHUMHbLE A6NCHUA. Buvinycknuk nayuumca:
- Paclio3HaBaTh 3JIEKTPOMATHUTHBIE SIBJIEHHS M OOBSCHATH HAa OCHOBE MMEIOIIMXCS 3HAHWUM
OCHOBHBIC CBOWCTBA HIIM YCIIOBHS IIPOTEKAHHS OJTHX SBJICHMUIL: DJIEKTpH3alHS  TeJl,
B3aHMOJICUCTBHME 3aps/IOB, JJIEKTPHYECKHH TOK W €ro JeiCTBHUS (TemoBoe, XMMHYECKOE,
MAar{uTHOE), B3aUMOJIEHCTBAE MarHUTOB, JJICKTPOMArHuTHAsE UHAYKITUS, T€HCTBUE MAarHUTHOI'O
f074 Ha TpPOBOJHHMK C TOKOM M Ha JBHXKYIIYIOCS 3apsOKEHHYIO YacTUIly, JeiCTBHE
FICKTPHIECKOTO IOJIsl Ha 3apSUKEHHYIO YaCTHUILY, SJIEKTPOMATHUTHBIE BOJIHBI, MPSIMOJIHHEHHOE
PAclpOCTPaHCHUE CBETA, OTPAXKEHUE U IIPEIOMIIEHHE CBETA, IUCIIEPCHS CBETA;
- COCTABIATL CXCMBI OJICKTPHYECKMX IENeH C IIOCIHENOBATENBHBIM W  IapajlleIbHbIM
COCIMHCHUEM 3JICMCHTOB, pa3iiMyas yCIOBHBIE 0003HAYEHHS JIIEMEHTOB JJIEKTPHUECKHX IEIei
| MCTOYHHK TOKa, KITIOY, PE3UCTOP, PEOCTAT, JIAMIIOUKA, aMIIEPMETP, BOJIETMETD);
- HCIIOJNB30BAaTh ONTHYECKHE CXEMBI JUIS MOCTPOEHHS HM300paKEHHH B IUIOCKOM 3epKajle H
coOuparomei InH3e;
- OTHCBIBATH M3YYEHHBIC CBOMCTBA TEJ U 3JIEKTPOMATHUTHBIE SBJICHHUS, UCIIONB3YS busmyeckue
BCIHYHHBL OJICKTPUYECKHH 3apsif, CHJA TOKA, SJEKTPHYECKOEe HANPSDKEHHE, SIEKTPHIECKOE
CONPOTHBIICHHE, YIETTbHOE COIPOTUBIICHHE BEIECTBA, paboTa 3JIEKTPUYECKOTO IOJISl, MOIITHOCTE
T0Ka, (OKyCHOE pacCTOsiHME M ONTHYECKas CHia JIMH3HL, CKOPOCTBH 3JIEKTPOMArHUTHEIX BOJIH,
ATHHA BOJHBI M 4YacTOTa CBETa; IPH ONMCAaHMH BEPHO TPAKTOBaTh (U3MYECKHH CMBICT
HCTIONB3YEMBIX BENMYMH, WX OOO3HAYEHMS M EIVHHIbI H3MEPEHHMS; HAXOIHUTh (bopMyIIBI,
CEA3BIBAOIINE ITAHHYIO GH3UYECKYIO BEIHUMHY C IPYTHMH BEIHYHHAMH
- @HaTM3MpOBATh CBOKMCTBA TeJ, 3JIEKTPOMArHUTHBIE SIBICHHS W IIPOLECCHI HCIIONIB3YSI
DH3AYECKHE 3aKOHBI: 3aKOH COXPAHEHHS SIIEKTPHUECKOTO 3aps/a, 3akoH OMa JiIs y9acTKa Iiely,
saxoH JDxoyns - Jlenna, 3aKOH IPSMOJMHEHHOrO pacIpOCTPAHEHHS CBETA, 3aKOH OTpaXeHUs
CBETA. 33aKOH IPEJIOMJICHUS CBETA; NPU 3TOM pa3jiMdaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M
€70 MaTeMaTH4eCKOe BEIPAKECHHE,
- [OpHBOJWTE MPHUMEPHl MPAKTHYECKOIO  HCIOJIB30BaHUS  (GH3UYECKHX 3HAHUH 00
3IEKTPOMArHUTHBIX SIBJICHUSX
- pemarhk 3ajauM, MCMONb3ys (H3MYecKHe 3aKOoHBI (3akoH OMa Ui ydacTKa LelH, 3aKOH
=oyns - JleHna, 3aKoH MPAMOJIMHERHOTO pacIpoCTpaHEHUsl CBETA, 3aKOH OTPaXKCHHS CBETa,
3KOH NPEIIOMIICHHsI CBeTa) M (OPMyYIIBI, CBS3BIBAIOIIME (DH3MYECKHE BEIMYMHBI (CHJIA TOKA,
SICKTPHYECKOE  HANPSDKCHHE, OJICKTPUYECKOE CONPOTHBIEHME, YIETbHOE COINPOTHBICHUE
BeIecTBa, paboTa 3JIEKTPUYECKOro MOJIsl, MOIIHOCTh TOKA, (POKYCHOE PACCTOSHHE W ONITHYECKAS
CHIa JMH3BL, CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, /UIMHA BOJHBI M 9acTOTa CBeTa, (OPMYJIbI
PAacHeTa SJIEKTPUYECKOr0 CONPOTHBIICHHUS IIPH II0CIIE0BATEIFHOM U TTApaLIEIbHOM COETAHEHIH
IPOBOJIHHKOB): Ha OCHOBE aHAIM3a YCIOBHS 3a/la4y 3allMChIBATh KPAaTKOE YCJIOBUE, BBHIJIEIATH
DH3WYECKUE BEIMYUHEBL, 3aKOHBI M (OPMYIBI, HEOOXOMMMEIE IS €€ peleHusi, MpPOBOJMTH
PAcHeThl ¥ OLICHUBATh PEAIbHOCTH IOJIy4YEHHOT0 3HAYCHUS (DU3UIECKON BEJIMUUHEL.



Buvinycknuk nonyuum eozmoncnocms Haywumoca:
- HCHONB30BATh 3HAHHUS 00 OJIEKTPOMATHUTHBIX SIBICHHUSX B TIOBCEIHEBHON JKU3HH JUIst
obecrieyennst Ge3omacHoCTH IpH 0OpalleHHH C IPUGOPAME U TeXHHYECKHMH yCTpoHcTBamMu,
AULL COXpaHCHHS 3/I0pOBbS M COGIIONEHMS HOPM 3KOTOIHIECKOro TIOBEZICHUS. B OKPYKaroImeit
CPe/€; IPUBONUTE IPAMEDHI BIIUSHUS STeKTPOMArHHTHEIX H3JTy9CHHUH Ha KUBbIC OPraHH3MBL,
- Pa3/MdaTh IPaHUIbl NPUMEHHMOCTH (DH3HYECKHX 32KOHOB, TOHHUMATh BCEOOIIMiA xapakTep
DYyHIaMEHTANTbHBIX 3aKOHOB (3aKOH COXPaHCHHS SJIEKTPHYECKOTO 3apsiia) M OrpaHAYEHHOCTD
HCIOMB30BaHHsI JACTHBIX 3aKOHOB (3ak0H OMa JUIs y9acTka 1eny, 3akoH Jhxoyis - Jlenmna);
- HCIOJIb30BaTh IPHEMBI IIOCTPOEHHS (hH3HYECKHX MOZIETIEH, moucka M HopMyITHPOBKHU
AOKa3aTC/IbCTB  BBIIBHHYTBIX THIIOTE3 M TEOPETHYECKHX BBIBOJIOB Ha OCHOBE SMITMPUYECKH
YCTaHOBJICHHBIX (DaKTOB;
- HaXOZUThb aJICKBaTHYIO IPEIIOKEHHOM 3a1a4e usnaeckyio Monens, paspemars npobiemMy Kak
74 OCHOBE MMEIOIUXCS 3HAHMM 06 3IEKTPOMATHHTHBIX SIBJICHMSX C HCIIOJIB30BaHHEM
MATEMATHYECKOro annapara, Tak | IPH IIOMOIIA METO0B OLCHKH.

Keanmosvie asnenus. Buinycknux Hayyumca:
- Paclio3HaBaTh KBAHTOBBIE SIBICHHS M OOBSCHATH HA OCHOBE UMEIOLIMXCS 3HAHUH OCHOBHEIE
CBOHCTBA WM YCIIOBHS TPOTEKAHHS STHX SBJICHM: CCTCCTBEHHAs M MCKYCCTBEHHAs paJHo-
SXTHBHOCTS, 0, -, B - ¥ ¥ - H3/TydYeHHs, BOSHUKHOBEHHE THHEHIATOrO CIIEKTpa H3JTyYeHHUS aTOMa;
- OMHCEIBATH M3yYCHHBIE KBAHTOBHIEC SIBIICHHS, UCTIONB3Ysl (PU3MYECKUE BETHUMHBL: MacCOBOE
“HCI0, 3apAI0BOE YMCIIO, IEPHOT OJIypacliaa, SHeprus oTOHOB; MpH ommcaHMH NpPaBHIBHO
TPaKTOBaTh (HM3WYECKHH CMBICI UCIONB3YCMBIX BEMYMH, HX O00O3HAYEHHS W eIHHHUIBI
FIMEDPCHHS, HaxoIUTh (POPMYIIBL, CBA3BIBAIOLIUE AAHHYIO (U3MYECKYIO BEIHYMHY C APYTHMH
SEITHSHHAMH, BRIYUCIATE 3HAYEHHE (H3MYECKOM BEIHIMHEL
© SHATH3MDPOBATH KBAHTOBBIC SBICHHS, UCIONB3Ys (H3UUECKHE 3aKOHEI M IOCTYJIATHI: 3aKOH
“OXPAHCHHS OHEPIMH, 3aKOH COXDAHEHHS 3IEKTPHYECKOrO 3apsifia, 3aKOH COXPaHEHHS
MSCCOBOTO 4MCIia, 3aKOHOMEPHOCTH M3ITyYeHHS W TOTJIONEHHS CBeTa aTOMOM, IpPH 3TOM
PESTHHATE CIIOBECHYIO (hOPMYITHPOBKY 3aKOHA H €I'0 MATeMaTHIECKOe BBIDQKECHUE;
* PESIIHHaTh OCHOBHBIC IPH3HAKH TUIAHETAPHOM MOJEIH aToMa, HYKJIOHHOM MOJETH aTOMHOT'O
=1pa:
" UPHBO/MTbL NPHUMEPHI MpOSBIECHHS B IPHPONE M IIPAKTHYIECKOIO HCIIOJIE30BaHHS
PETHOAKTHBHOCTH, S/ICPHBIX M TEPMOSIIEPHBIX PEaKIuii, CIIEKTPAIHOTO aHAJIN3a.

Beinycknuk nonyuum eosmoxncnocme Hayuumoca:
- MCIOTB30BaTh IOJyYEHHbIE 3HAHKS B [TOBCEIHEBHON KHU3HM IpU 00paINeHuu ¢ Npu6opaMu U
FENHIHCCKHMA yCTPOHCTBAMH (CUETYHK HOHM3HMPYIOIIHX YACTHII, JO3UMETD), IJISL COXPaHEHHS
330pOERS B COOMIIO/IEHHST HOPM 9KOJIOTHIECKOTO MTOBEICHHS B OKpYXaloIIeH cpejie;
* “OOTHOCHTD SHEPIHIO CBSI3H aTOMHBIX SIIEp C A€(DEKTOM MacChl;
- (PHBOIHTE TIPUMEPHI BIUSHUS PATHOAKTHBHBIX H3IIyICHHH HA YKHUBHIE OpraHM3Mbl, TOHUMATh
SPEIAN ICHCTBHS 03UMETPA U Pa3IMyaTh YCIOBHS €ro HCIIOJIb30BAHHSI;
© UOHHMATh OKOJIOTMYECKHE NPOOGNEMEI, BOSHHKAIONMHE IIPH HCIONB30BAHHH ATOMHDIX
EKTPOCTAHINH, U IIYTH PENICHUS STHX IPOGIIeM, IepCIIEKTHBEI HCIIOJE30BAHHS YIIPABIISIEMOTO
TEPMORIEPHOTO CHHTE3A.

Faemenmot acmponomuu. Boinycknux Hayuumcsa:
- S WESeiBaTe HasBaHus MaHeT CONHEYHON CHCTEMBI; Pa3inyaTh OCHOBHBIE IPU3HAKU CYyTOYHOI'O
SPEiicHNA 38e3/1HOTO HeOa, nBrkeHust JIynel, CONHIA ¥ IJIaHET OTHOCHTEILHO 3BE3T;
* HOEEMATE PAsIHYAA MEXK/Ty [eMONEHTPHYECKON U TeONeHTPHYECKOH CHCTEMaMy MHpa;

Banycknuk nonyuum eozmoscrnocme Hayuumoca:
- ¥¥a3eiBaTh OOLIMe CBOWCTBA M OTJIMYHS IUIAHET 3eMHON I'PYNIIBI ¥ [IJIAHET-THTAHTOB; MaJTbIX
71 Commeunolf cHCTeMBl M GONBIIMX IUIAHET, MOJIb30BATECS KapToi 3Be31HOro Heba IpH
#2200 ICHHAX 3BE3]JHOIO HeOa;
* PESTHHATE OCHOBHBIC XapaKTEPHCTHKH 3Be3] (pa3Mep, IBET, TeMIIepaTypa) COOTHOCHTH IIBET
SBC30EI € e€ TeMIIepaTypoii;
- PE3IHHEATh THIIOTE3BI O MPOUCXOXKIeHHH COTHEYHOM CHCTEMEL



2. Conepxanne y4ebHoro npeamera, Kypca

7 kiace

Jla6oparoprsie
paboTeI

Nen/n | Pazgensr Conepxanue

Qusuka - Hayka o npupone. ®dusnueckue
SIBJICHHSI. ®usmnueckue CBOMCTBa TeJL.
Habmonenne u onucanue busmyeckux sBrenmi,
Du3nYecKue BeTHYHHEL Usmepenns dusmueckux
BEIMYMH:  NIMHEL,  BpeMeHw, TEMIIEPATYPEIL.
Dusnueckue npuGopeL. Mesxynaponmas CHCTeMa
ermHul. ToYHOCTs M Torpemmocts H3MEPEHHH.
Du3mka u TexHuKa.
2 Crpoenue Bemecrpa. OnerTel, jokasbBaromue | 2. Onpenenenne
aTOMHOE  CTPOEHHE  BelecTRa. Temosoe | pasmepos masix Tes.
ABIXXCHHE aTOMOB M MOJEKyIL. Bpoynosckoe
ABwkeHue. Jlupdysus B rasax, KHJIKOCTAX W
TBEpABIX  TenaX.  BsammoneifcTsre YaCTHI
BCIIECTBA. ArperaTtHble COCTOSHHS BEIIIECTBA.
Monenu crpoenns TBEPIBIX TEI, XKHUIAKOCTEH wH
razoB. OOmsicHEHHE CBOMCTR ra3oB, XHUIKOCTEH U
TBEPIBIX TeJI HAa  OCHOBe MOJIEKYJISIPHO-
KHHETHYECKHUX IIpEICTABIIEHHI.

Mexannueckoe npmxenne. Tpaektopus. Ilyts. | 3. Usmepenne maccrr
PaBHOMEpHOE W HCPaBHOMEPHOE  IIBHIKEHHE. | Tena Ha PBIYaXKHEIX
Ckopocts. I'paduku 3aBuCHEMOCTH IIyTH ¥ MOZYJIS | Becax.

CKOPOCTH OT BpEMEHH JBHIKCHMSL. Hneprus. | 4. Hsmepenue o6bema
Hneprrocts Ter. Bsaumopeiicteue Tten. Macca Tena.

Tena. Usmepenune Maccel  Tena. [TnorHoCTS | 5. Onpenenenne
Bemecrsa.  Cumna.  Cumna  Tsokectw.  Cra IUIOTHOCTH TBEPOTO
ynpyroctu. 3akoH I'yka. Bec Tena. Crssg MEXAy | Tena.

1. Onpenenenue nensr
JEIIeHUs
HU3MEPUTETEHOTO
npubopa.

Beenenne (4 u)

J

I[lepBonavansubie
CBEJICHHUSI O CTPOCHHH
BemecTsa (6 q)

(P8}

Bsaumoneiicrue e
(23 9)

CHIIOH TSDKECTH M Maccoif Tena. 6. I'panyupoBanme
Cuma  mokectw  Ha APYTHX  IIAHETax. | IPYKUHBI U
Junamomerp. Croxenne JIByX CHII, | ©BMEPEHHE CHIT
HanpaBJICHHBIX 110 OIHOM IPSMOH. | IMHAMOMETPOM.

PaBHoneiicTByOmAan AByX cuin. Cunma Tpenwms. | 7. W3mepenue cuisr
Dusrveckas IpUPoaa HEGECHBIX Ter Connednoii | Tperns ¢ IIOMOIIIBIO
CHCTEMEI. JHHAMOMETpa.
4 HaBnenue. JlaBnenue TBEPIBIX Tenl. [lasnenwe | 8. Onpenencuue
rasa. OOBjCHEHHE IaBTeHHS Tra3a HAa OCHORBe BBITAJIKUBAIOIIEH
MOJIEKYJIIPHO-KHHETHYECKHX IPCIICTABIICHUH. | CHIIBI, AeHUCTBYIOMIEH
Ilepenaya pmaBnenms rasamm u HKHUIKOCTSAMH. | HA IOTPYKEHHOE B
3akoH  Ilackass. Coobmaromuecs COCYMBI. | )KUIKOCTH TeJIO.
AtMocthepHoe nmaBieHue. Metonsr u3mepenns | 9. Briscrenue
aTMOC(EpHOro JaBJeHHS. bapometp, manomerp, | yenosmit miapanms
TOPIIHEBOH  JKMAKOCTHBIA  Hacoc.  3akoH | Tena B XKHUKOCTH.
Apxumena. VYcnosus ITaBaHUs TeJ.
Bosnyxonnasanwe.

2

JlaBnenue TBEPIBIX TEI
XUJIKOCTEM U razoB
21 9)

Y/ o



Pa6ora u
MOIITHOCTb.
Oneprus (13 )

Mexaunnueckas paGora. Mommocts. IIpocTsie
MeXaHU3MBI. MOMEHT CHIIBL. VCII0BHS paBHOBECHS
perdara. «30JI0TOE€ INIPaBHUIIO» MEXaHHKH. Buis
paBHOBecus. KoabduuueHnt monesnoro neicTeus
(KTI). DOHeprus. [TorennmansHas U
KHHETHYeCKas oHeprus. [IpeBpainense suepruu.

10. Besacuenue
YCIIOBUSI PaBHOBECHS
phIyara.

11. Onpenenenne
KIIJI npu moxbeme
TeJla 110 HaKJIOHHOM
IIJIOCKOCTH.

Wrorosas koHTponbHas paGoTa (1 )

8 kiIace

TemnoBrle sBnenus (23 4)

Tennosoe npmkenwme. TemmoBoe paBHOBeCHE.
Temneparypa. BHyTpennss smeprus. PaGora u
Teronepenaya. TemnonpoBoaunocts. KoHBeKIus.
Uznygenne. KommuectBo Temmoter. YiaenbHas
TEIIOEMKOCTh. PacyeT KoJIMYecTBa TEIUIOTHI TIpH
TEII000MEHE. 3aKOH COXPaHEHHS M MIPEBPAIICHHS
SHEPIHU B MEXaHMYECKHX H TEIUIOBBIX IIPOIECCaX.
[InaBnenne W OTBepAEBaHHE KPHCTALTHYECKHX
TeJI. Y/ielbHas TEeIUIoTa IUIaBienus. Mcnaperne u
koHneHcanus. Kunenue. Brnaxuocts Bo3myxa.

VY nenbHas TEIUIoTa napoo6pa3oBaHusl.
OOpsicHEHHE M3MEHEHHs arperaTHOTO COCTOSHUSI
BEIIECTBA HA OCHOBE MOJIEKYJIIPHO-KMHETHYECKIX
npencraBienuid. IlpeobpazoBanme sHepruum B
TEIUIOBBIX MallMHaX. JIBHraTenb BHYTPEHHETO
cropanusi. IlapoBast Typ6una. KIIJ] TemmoBoro
JIBUTATEJIS. DKoytoruveckue Ipo6IeMbl
HCIIOJIb30BaHMsI TEILUTOBBIX MAIIKH.

1. CpaBHeHHE
KOJIMYECTB TETLIOTHI
IIPH CMEITUBAaHUH
BO/JIBI pa3HOH
TEMIEPATYPHI.

2. Usmepenue
YAEIbHON
TEIJIOEMKOCTH
TBEPJOro Tela.

3. Usmepenue
BJIaXKHOCTH BO3/yXa.

J

Onexkrpuyeckue sipienus (29 )

OnexkTpu3amus Tel. J[Ba poja >IeKTpPHYECKHX
3apsioB.  B3ammopeiicTBue 3apsKeHHBIX — Tell.
[IpOBOIHMKH, AUINEKTPUKHA M IOIYIPOBOIHUKH.
OJIeKTpHYecKoe  Tojie.  3aKOH  COXPaHEHHS
JIEKTPUYECKOTO 3apsia. Jemamocth
QNIEKTPHUYECKOTO 3apsia. OnekTpoH. CrpoeHue
aToMa. DJIeKTpudecKuil Tok. JleiicTBue

SIICKTPHYECKOTO IOJISI Ha HJIEKTPHUECKHE 3apsIbL.
Hcrounmkm Toka. Dnekrpuueckas nems. Cuia
TOKA. DnexkTpuyeckoe HaIpsOKCHHUE.
OnexTpudeckoe compoTuBiieHue. 3akon Oma mis
ydJacTka LETH. ITocnenoBarensHOE %}
napajjie]IbHOE COeIMHEHHE ITPOBOIHUKOB. PaboTa
H  MOINHOCTH JJIEKTPUYECKOTO TOKa. 3aKOH
Jxoyns - Jlemma. Konnencarop. IlIpasuia
0€30macHOCTH IIpH paboTe C IEKTPOIPUOOPAMH.

4. Cbopka
SJIEKTPUYECKON LEIH
Y U3MEPECHHE CHITBI
TOKa B €€ pa3InYHbIX
y4acTKax.

5. U3mepenue
HallpSOKEHUS Ha
Pa3IMYHBIX ydacTKax
SJIEKTPAYECKOM IIEIH.
6. PerynmupoBanue
CHUJIBI TOKA PEOCTATOM.
7. U3mepenue
COIIPOTHBIICHUS
IIPOBOJHUKA IIPU
IIOMOIIM aMIlepMeTpa
U BOJIbTMETpA.

8. Uzmepenue
MOIITHOCTH U paboTHI
TOKa B 3JIEKTPUYECKOM
JIamIie.




()

DNeKTpOMarHUTHHIE

sBieHus (5 )

Ombir Opcrena. MarnutHOe mone. MarHuTHOE
T0JIe IPAMOro TOKa. MarHuTHOE 10JIe KaTyIKy ¢
TOKOM. [locTosiHHBIE MarHuMTEL MarmutHOE mMOJTE
IIOCTOSIHHBIX MarHUTOB. MarHMTHOE 1ojie 3emIn.
Bzaumopeiicteue MAarHuTOoB. JleiicTBre
MarHuTHOTO IOJII HAa IIPOBOJHHK C TOKOM.
DNEKTPHYECKHH TBUTaTEb.

9. Cbopxka
3JIEKTPOMArHuTa u
HCIIBITAaHHE €T0
JIEACTBHS.

10. Uzyuenue
JJIEKTPHYECKOTO
JIBUTATEIS
IIOCTOSIHHOTO TOKa
(Ha Mozenm).

CBeTOBBIE SIBJICHUS

(10 9)

Hcrounuku CBeTa. ITpsimonuneiinoe
pacnpoCTpaHeHHe CBeTa. Buammoe mBMKEHHE
cBeTHN. OTpaxeHHEe CBeTa. 3aKOH OTpaXKEHHs
ceera. Ilmockoe 3epkano. IIpemomienue caera.
3aKkoH TIpenoMieHHs cBeTa. JIMH3BL ®oxkycHoe
paccrossHue JHMH3bL. ONTHYecKas CHJIa JIHH3EL
WM3obpaxenns, naBaemble IMH30M. [7a3  Kak
onrtuieckas cucrema. Onruyeckue npuGOpEL

11. ITonyuenne
U300paXXeHUs IpH
TIOMOIIH JTHH3HL

Wrorosas koHTposbHAs pa6oTa (1 9)

9 Kiace

3aKoHbl B3aUMOJIEHCTBHS U

JABHOKeHus Ten (29 1)

Marepuanbras  Touka. Cucrema  oTcdyera.
Ilepememenne.  CkopocTh  mpsMoIMHEHHOTO
PaBHOMEPHOTO  JBMXKEHHS.  [IpsaMonmHeiiHOe
PaBHOYCKOPEHHOE  JIBHXKCHHE: MI'HOBEHHasI
CKOpOCTb, YCKOpEHHE, mepeMemienue. ['paduxu
3aBUCUMOCTH  KHHEMAaTHYECKHUX BEIMYHH OT
BPEMEHH IIPU PABHOMEPHOM M PaBHOYCKOPEHHOM
ABWXEHUH. OTHOCHTENBHOCTE MEXaHHIECKOIo
JIBHOKEHUSI.

['eonieHTpHYECKast ¥ IeIMONEHTPUYECKAs CHCTEMEI
mupa. MHepnuanbHas cucrema oTcuera. 3aKOHBI
Herorona. CBoGoanoe mnanenme. HeBecoMocT.
3aKOH BCEMHPHOTrO TAroTeHus. MMmyisc. 3akon
COXpaHEHHUs] UMITyJIbca. PeakTHBHOE IBHIKEHHE.

1. UccnenoBanue
PaBHOYCKOPEHHOI'O
JBHXKEHHUS 0e3
Ha4aJIbHOM CKOPOCTH.
2. U3mepenue
YCKOpPEHHSI
CBOOOIHOIO MaJCHHUS.

Mexannueckue konebanus

¥ BOJHBL 3ByK (16 9)

KoneGarensnoe nemxenue. Konebanus rpysa Ha
IIPY>KUHE. CobonHbIe KoJebaHus.
KoneGarensnas cucrema. Mastauk. AMmmryza,
nepuon, dacrora konebanuit. [IpeBpamenue
SHEPTHH  IIPH  KOJeOATeThbHOM  JIBHXKEHHH.
3aryxarorue KojeOaHusI. BemyxneHHbIe
KojeOaHus. Pe3onanc. Pacnpoctpanenmue
KoneOaHui B ympyrux cpenax. Ilomepeunsle u
IIPOJOJIbHEIE BOJIHEL J[miHA BoHEL CBS3b JJIHMHBI
BOJIHBI CO CKOPOCTBIO €€ pacHpOCTpaHEHHS U
IepHOJOM  (Y4acTOTOM).  3BYKOBHIE  BOJIHBL
Cxopocts 3Byka. Beicota, TeM6p B TIPOMKOCTS
3ByKa. 9X0. 3ByKOBO# pe30HaHC.

3. UccnenoBanue
3aBHCHMOCTH II€pHO/Ia
U 4aCTOTEI CBOOOIHBIX
KoJieOaHuH MasTHUKA
OT JIJIHHBI €T0 HUTH.




(P8

DnekTpoMarduTHOE mode (27 1)

OnHOPOMHOE ¥ HEOJHOPOJHOE MarHUTHOE IOJIE.
HamnpaBneHne TOKa M HalpaBj€HHE JIMHHA €ro
MarHuTHOro  mons.  IIpaBuno — OypaBumka.
O6GHapy)xeHrne MarHuTHOro moJis. IIpaBuiio neBoi
pykd. MHIyKIUsT MarHUTHOTO 1o, MarHuTHBIHA
notok. Ombrtel @apanes. DIeKTpOMarHMTHas
uHayknus. HampaBrieHue HWHIYKIMOHHOIO TOKa.
[TpaBuno Jlenma. SIBieHne  CaMOMHIYKITHH.
ITepemeHHBIH TOK. ['eHEPATOP MEPEMEHHOTO TOKA.
[TpeoGpa3zoBaHus SHEPTUH B DIIEKTPOreHEpATOPaX.
Tpanchopmarop.  Ilepemada  3eKTpHYECKON
SHEPrHH Ha PpAcCTOSHUE. ODIEKTPOMArHWTHOE
noie. DieKTpoMarHWTHbIE BOJIHBL CKOpOCTH
paclpoCTpaHEHHsT  JIEKTPOMArHUTHBIX — BOJIH.
BnusHMe 5I€KTPOMAarHUTHBIX HM3Iy4YEHHMHA Ha
XuBble oOpraHu3Mbl. KoneOaTenbHBIH KOHTYD.
[lonydeHwe  DIEKTPOMArHATHBIX  KOJIEOaHUM.
[IpyHUIMIBI ~ PAgHOCBI3HM W TEIEBUCHUSL.
DeKTpoMarHUTHas IpUpoza cBeTa.
IIpenomnenne cera. IlokaszaTenb IPETOMIICHHS.
Jucnepcust cBeta. [[Bera Ten. Tuimbl onTHYECKUX
cmektpoB. IlornomeHue ¥ MCIyCKaHHe CBETa
aTOMaMH. [TpoucxoxaeHue JTMHERYATBIX
CIEKTPOB.

4. Vzydenue sBICHUS
AJIEKTPOMArHUTHOMU
AHIYKIUH.

5. Habmonenue
CILJIOIIHOI'O ¥
JMHEHYATBIX
CIIEKTPOB
UCITyCKaHMS.

I

Crpoenune aromMa U aTOMHOTO sijipa (21 1)

PaqroakTUBHOCTh KaK CBHUIETEIBCTBO CIIOKHOTO
cTpoeHHsi aToMoB. Aunbda-, Oera- W ramma-
mnydenus. Ombrtel  Pesepdopna.  SpepHas
MOJIETh aToMa. PaJuoakTHBHBIE IIPEBpAIICHUS
atoMHbIX sgep. CoxpaHeHHe 3apsI0BOr0 U
MAacCOBOTO YHCENl TPH SACPHBIX PEaKIHUsIX.
DKCIIEpUMEHTATbHBIE ~ METOJbI  MCCIICOBAHMA
yacTull. IIpOTOHHO-HEUTPOHHAs MOJIENb  SApa.
®u3pyecKuii CMBICI 3aps0BOIO M MacCOBOIO
gmcen. M3oronsl. [IpaBuia cMereHus 11 anbha-
¥ GeTa-pacraa NpHu sAEPHBIX PEaKIUsX. JHEPrus
CBS3M dYacTHILl B sape. Jlenenue saep ypaHa.

Ilennas  peakmus.  SlgepHas ~ >HEpreTHKa.
DKoJIOTHYECKHE Ipo0JieMbl paboTBl ATOMHBIX
9IIEKTPOCTAHIIUMH. Jlo3umeTpHsl. [lepuon

nosypaciaia. 3aKkoH paJMOaKTHBHOIO pacrasa.
BiusHME paJMOAKTHBHBIX H3JIyYCHHH Ha JKMBBIC
opranm3mbl. TepmosinepHas peakuusi. McToIHHKH
suepruu CoJHIa ¥ 3BE3/L.

6. U3smepenue
€CTECTBEHHOI'O
paaMamoHHOro (hoHa
JIO3AMETPOM.

7. U3yuenue neneHust
sIpa aToMa ypaHa I10
bororpaduu TPEKOB.
8. Ouenka neproja
moJrypacmazia
HaAXOJSIIUXCS B
BO3/IyX€ IPOAYKTOB
pacmajia ra3a pajaoHa.
9. U3y4yeHne TpeKOB
3apsDKEHHBIX YaCTHI
10 TOTOBBIM
boTrorpadusaM.

Crpoenne n

IBOJIIOIUA

=
z
=
Q
=INS)
Q
Q

aa)

Coctas, cTpoeHne u npoucxoxaenne ConHEeIHOH
cucrembl. IltaneTsl W Maibie Tena CoHEYHOH

cucreMbl. CTpoeHHE, H3IIy9eHHE H SBOJIFOLHS
Comama u 3Be3n. CrpoeHwe HW  OBOJIIOIMSA
BceneHHOH.




O600maronee

IIOBTOPCHUE

(3 gaca)

Bemonnenne y4eOHBIX 3amaHui, TpeOyrOmmx

ACMOHCTpaIuu KOMIIETEHTHOCTEM,
XapaKTCpU3ylOIuX €CTECTBEHHO — HAY4YHYIO
rpaMOTHOCTb.

Pemenne pacu€THBIX 3a1ay, IIpeIIIOJIAraronIuX
UCIONB30BaHME  (usmueckodt  Momend |
OCHOBaHHBIX Ha  COJEPXKAaHHH  Pa3lIMYHBIX
pa3zienoB Kypca GU3HKH.

Hrorosas koHTpoabHas pabora (1 1)

V7



3.TemaTuueckoe nianupoBanue

7 kaace
- o OCHOBHEIE BB
A = JESATEIILHOCTH OcHoBHEBIE
Pazzensr bt 8 Tenss 2 § obydarormuxcs HAIpaBIICHUS
IPOrpaMMEI g R = (Ha ypoBHE BOCITHTaTEIbHOM
S < YHHUBEPCAIbHBIX JEATENLHOCTH
Y4eOHBIX TeHCTBHIA)
. Beenenue 4 | BBenenue 4 | Habmonats u ITaTpuornyeckoe
ONHCHIBATh (PU3MYECKHE | BOCIIHTAHHE,
SBJICHHS. YYaCTBOBATH B| 3CTETHUYECKOE
OOCYX/ICHUH SIBIICHUSI | BOCIIUTAHHE,
TIa/ICHAUSI TEIT HA 3€MITIO. | IEHHOCTH HAyYHOTO
BeickasbiBath runoressy,| mosnanmus,
IIPEIIIOIOKEHHS, TPYIOBOE
Omnpenensarts neny BOCIIUTaHHE U
JIEJICHUS] TITKAJTBI npodeccuoHambHOe
npHOOpa, OTPENIHOCTE | CaMOOTIpe ieTeHH e,
HU3MEpEHHS.
IIpoBomuTs HabmONEHNS
(Gu3HyecKux sBICHUIL;
U3MEPATH (PU3UYECKUE
BEJIMYUHBL: PACCTOSIHHE,
IPOMEKYTOK BPEMEHH,
TEMIIEpaTypy.
- 2 6 | IlepBonavansusie | 6 | Habmonats u Ilennoctu
[lepBoHaYaIBLHEIE CBEZICHHS O OOBSCHSTH SIBIICHHE Hay4JHOTO
CBEIICHHUS O CTPOCHHH muddy3uu. [IO3HAHUS,
CTPOCHHH BEIIeCTBa BbimonaaTs onbiTei o | Tpymosoe
BEIIleCTBA 0OHapyKEHHIO BOCIIUTaHHE U
JEUCTBUS CHIT IpoGeCCHOHANBHOE
MOJIEKYJISIPHOTO caMoOoIpeJIeIIEHHE,
IIPUTSDKEHHS. 9KOJIOTHYECKOE
OOBsCHATH CBOMCTBA BOCITUTaHHE.
ra3oB, XXUJIKOCTEH U
TBEPJIBIX TEJI HA OCHOBE
aTOMHOW TEOPHH
CTPOEHHSI BEIIECTBA.
. 23 | 1. Mexanuueckoe | 5 | PaccumThBaTh yTh U [ennocTu
B3anmoelicTBrs TBUKEHHE CKOPOCTH TeJa Ipu Hay4HOTO
Ten PaBHOMEPHOM IIO3HAHMS,
IIPSIMOJTMHEWHOM TPYZOBOE
JIBUKCHHH. BOCIIUTaHUE U
IIpencrasnsTs npodeccronansHoe
PE3yIbTaThl U3MEPEHHUH | CAMOOIIPEIEIICHHE,
Y BBIYUCIICHUH B BUAEC | SKOJIOTHYECKOE
TabIUIl U TpaUKOB. BOCITUTaHHE

OmnpenensTs myTs,
IIPOMICHHBIH 3a TaHHBIH
IIPOMEXYTOK BPEMEHH,




2. [TnotHOCTH 7 | ¥ CKOPOCTB Tela 110
rpauKy 3aBHCHMOCTH
IIyTH PaBHOMEPHOTO
JIBUKECHHSI OT BpEMEHHU.
W3mepsTe Maccy Tena,
IUIOTHOCTH BEIIECTBA.
Uccnenopath
3. Cuel 11 | 3aBUCHUMOCTB
YITMHEHHS CTATBHOM
IIPY>KHUHEI OT
IIPUATIO)KEHHOU CHUIBL
Hccnenoars
3aBUCHUMOCTH CHIIBI
TPEHHUS CKOJBKEHHS OT
IUTIOINAIA
COIIPHKOCHOBEHHS TeJ U
CHJIBI HOPMAJIBHOT'O
nasneHus. U3smepsthb
CHJIBI B3aUMOICHCTBHUS
JIBYX Tell
4 JasneHue 21 | 1. JlaBnenue 14 | OGHapyxHuBaTh [lennoctu
TSEPABIX TEJ, CYIIECTBOBAHUE Hay4HOTO
EEIKOCTEH U aTMocepHoro MMO3HAHUS,
rasos naBineHus. OOBSICHATE | TPYAOBOE
IPUYHHEI TTABAHHUS BOCIIHTaHHE U
2. ApxumesoBa 7| Ten. smepsts cuty npohecCuoHaNIbHOE
CHIR Apxumerna. CaMOOIIpe/IeIIEHHE,
HccnenoBath yCcaoBUsL | 3KOJOTHYECKOE
IIJTABaHUSI TEJL. BOCIIUTaHHE.
3. Paborau 13 | 1. PaGoTa u 7 | UccnenoBats ycnoBust | LleHHOCTH Hay4yHOTO
MOIIHOCTS. MOIIHOCTH PaBHOBECHS phIyara. NIO3HAHUS,
J=eprus W3mepsaTs paboTy CHIIBL | TPYZAOBOE
W3mepsaTh MOITHOCTE. BOCITUTaHUE U
5 Nzmepsts KIT/T npodeccroHanbHOe
2~ SHEprus HAKJIOHHOH IUIOCKOCTH. | CaMOOIpEEIICHHUE,
Beraucnars KITJ] 3KOJIOTHYECKOE
IIPOCTHIX MEXAHU3MOB. | BOCIIMTAHHE.
Mrorosas 1 | UroroBas 1 | BemonHsTh yyeOHBIE [lennoctu
SOETPOJIbHAS KOHTPOJIbHAS 3amaHus, TpeOyromue Hay4YHOI'O
pabota pabora JIEMOHCTpALuU MIO3HAHUS.
KOMIIETEHTHOCTEH,
XapaKTepU3yIOIUX
€CTECTBEHHO —
HAay4YHYIO TPAMOTHOCTb.
8 xaace
| _TemioBele 23 | 1. KonugecTBO 12 | Habmronats u3amenenue | LlenHocTH
ERICHHS TEIIOTHI BHYTpEHHEH 3HEpruu Hay4YHOTO
TeJa Py TeIulonepeiade| MO3HaHuU,
U paboTe BHEIIHUX CHJI. | 9KOJIOTMYECKOE
BOCIIUTAHHUE.




2. U3menenue
arperaTHbpIX
COCTOSIHHH
BEIIECTBA

11

HUccnenosars spnenue
TEII00OMEeHa NpH
CMEIIIHBAaHUHU XOJIOHOM
U TOpS'YEN BOJIBIL.
Beruncnsite xonmmuectso
TEIUIOTHI H yAENBHYIO
TEIIOEMKOCTD BEINECTBA
IIpH TeIIonepeaaye.
Usmepsats ynensryro
TEIUIOEMKOCTH BEIIIECTBA
WsmepsTe temtory
IJIaBIICHHUS JIbJIA.
Hccnenosars Temmossie
CBOMCTBa MapaduHa.
Hab6mronats usmenenus
BHYTPEHHEH SHEPrHH
BOJIBI B PE3yJIbTaTe
ucnapenus. Beraucisare
KOJIMYECTBO TEILIOTHI B
mporeccax
TEIUTONEPEeIadt IpH
IJIaBJICHUH U
KpHCTaJUTH3AIIHH,
HCIIApEHUH U
KOHZCHCAI[HH.
Bbrauciars yaensayro
TEIUIOTY IUIaBJICHUS U
napoo6bpa3oBaHus
BerecTsa. M3mepsts
BJI&YXKHOCTB BO3/[yXa I10
TOYKe pochl. O6Cyx1aTh
9KOJIOTHYECKUE
IIOCTIEICTBHSI
IIPUMEHEHUS IBUTATEIICH
BHYTPEHHETO CTOpaHHs,
TEIUIOBBIX U
TUJPO3JICKTPOCTAHITUH.

3.
DnexTpuyeckue
SIBTICHUS

29

1.
DIIeKTpOCTaTHKA

Habmonats siBnenus [TarproTryeckoe
SJICKTPU3ALUH TET IIPU
COIIPUKOCHOBEHUH.
OOBSICHATE SBICHHUS
JJIEKTPU3AIHH TEI U
B3aUMOJICHCTBHS

BOCIIUTaHHE,
LEHHOCTH
Hay4YHOT'O
[IO3HAHWUS,
TPYZAOBOE
BOCIIUTaHHE U

2.
OnekTpuueckas
1enb

15

SJICKTPHYECKUX

3aps/IoB. Ipo(heCCHOHAIBLHOE
Hccrnenoars neiictBus | camoomnpesenenue,
SJICKTPHYECKOTO MOJSI | SKOJIOTHYECKOE

Ha Tella u3 BOCITUTAHHE.

IIPOBOJTHHKOB U
JUBIIEKTPUKOB.

CobupaTh ¥ HCIIBITHIBATH
SJIEKTPUYECKYIO IIEIIb.




3. PaGorau
MOIITHOCTH TOKa

M3MepsTh CHIIy TOKA B
DIIEKTPUYECKOH IETTH.
M3mepsTh HapsHKEHUE
Ha y4acTKe LETH.
W3mepaThb
JJIEKTPAIECKOE
COIIPOTHBIICHHE.
Uccnenosathb

CHJIBI TOKA B IIPOBOTHHKE
OT HANpsDKEHHS Ha €T0
KOHIIAX.

W3smepsTh paboTy U
MOIIHOCTh
3JIEKTPHYECKOr0 TOKA.
BerauciigaTh CHILy TOKa B
1enu, paboTy ¥ MOIIHOCT
IIEKTPUYECKOTO TOKA.
OOBACHATH SBICHUS
HarpeBaHus
IIPOBO/IHUKOB
HIIEKTPHYECKAM TOKOM.
3HaTh U BBIIOJIHATH
npaBuia 6€30IaCHOCTH
npu pabore ¢
HUCTOYHUKAMHU
MOCTOSIHHOTO TOKA.

£ 3mexTpo-

SRICHHA

DrexTpo-
MarHUTHBIE
SIBJICHHS

DKCIepUMEHTAIBHO
U3y4JaTh ABICHUS
MAarHuTHOI'O
B3aUMOJICHUCTBHS TEIL.
N3y4aTh SABICHHUS
HaMarHW4YXABaHUS
BEIIEeCTBa.

HWccnenoBarh I€HCTBHE
9JIEKTPHIECKOr0 TOKa B
IpAMOM IIPOBOJIHHUKE HA
MarHMTHYIO CTPEIIKY.
O6HapyXUBaTh JICHCTBH
MarHMTHOTO MOJIA Ha
IIPOBOJIHHK C TOKOM.
O0HapyXuBaTh
MarHUTHOE
B3aMMO/JICHCTBHE TOKOB.
M3ydaTh IPAHIHAIL

e CcTBUSA

3JIEKTPOJABUIaTCIIA.

Ilennoctu
Hay4JHOI'O
ITO3HAHUS,
TPYyIOBOE
BOCITUTAHHUE U
npohecCHOHATBHOE
caMOOTIpeIEIICHHIE,
9KOJIOTHIECKOE
BOCITUTAHHUE.




5. CeeTOBEIE
SBIICHHUS

10

CBeTOBEBIE
SIBJICHHS

10

DKCIepUMEHTAIBHO
U3y4daTh SIBJICHHUE
OTpakeHUs CBETA.
HccnenoBarh CBOMCTBA
U300paKeHus B
3epkanie. M3mepsrTs
boKycHOE pacCTOsSHUE
cobuparomiel JIMH35I.
[Toxyuats
n300paxeHue ¢
IOMOIIBIO
cobuparomiel JIUH35L.
Habmonats saBieHue
JIACTIEPCHH CBETA.

DcTeTHYECKOE
BOCITUTaHUE,
[IEHHOCTH HAY4YHOI'O
IIO3HAHUS.

Mrorosasa
SOETPOIbHAS
paboTta

HUrorosas
KOHTPOJIbHAs
pabora

BEIIOTHATE yueOHBIE
3ajanus, TpeOyromue
JIEMOHCTpALIUH
KOMIIETEHTHOCTEH,
XapaKTepU3yIOIIUX
€CTECTBEHHO —
Hay9HYIO TPaMOTHOCTB.

I_ICHHOCTI/I Hay4HOI'O
IIO3HAHUA.

9 xa1ace

1. 3axoHEI
EARMOICHCTBUAA
¥ IBHXEHHS Tl

29

1. OcHOBHI
KAHEMATUKH

13

2. OCHOBEI
TAHAMHUAKA

12

3. Ummynsc

PaccumThIBaTH IyTH U
CKOPOCTBH ITPH
PaBHOYCKOPEHHOM
JIBUKCHUH TeEJIa.
H3MepsTh YyCKOPEHHE
CcBOOOIHOTO MAJICHUS.
Onpenensarsb

PO /ICHHBIH TyTh U
YCKOPEHHE JIBHIKCHHS
Tena mo rpaguxy
3aBHCHMOCTH CKOPOCTH
pPaBHOYCKOPEHHOTO
IPSIMOJTMHEHHOTO
JIBHKCHHUS Tejla OT
BpPEMEHH.

BeIuuciIsaTh yCKOPEHUE
Tena, CHIIBL,
JIEHACTBYIOLIME HA TEJIO,
WM Maccy Ha OCHOBE
BTOPOT'O 3aKOHA
HeroToHa.
DKCIepUMEHTAIBHO
HaXOIHTh
PaBHOJICHCTBYIOLIYIO
JIBYX CHIL

ITarpuoTryeckoe
BOCITUTAHUE,
9CTETHYECKOE
BOCITHTaHHUE,
IIEHHOCTH

HAYYIHOTO

[IO3HAHUS,

TPYJIOBOE BOCIMTAHY
1 podeccuoHaIbHO
CaMOOTIPEICTIEHHE.

"y



Hccnenorars
3aBHCHMOCTH CHJIBI
TPEHMSI CKOJIBKEHUS OT
IUIOIIA A
COIIPHKOCHOBEHHUS TEN U
CHJIBI HOPMAJTBHOTO
JIaBJICHUSI.

N3mepsaTs cuis
B3aHMMOJICHCTBHS ABYX
TeJL

N3mepsaTs cumy
BCEMHUPHOTI'O TSATOTECHHS.
ITpumenATH 3aK0H
COXpaHEHHUs UMITyJIbCa

IUIS pacyeTa
pe3yIbTaToOB
B3aMMOJECHCTBHUS TEJI.
= Mexamwueckue | 16 | 1. Mexanuueckue | 7 | O6BACHATH porece OcreTndeckoe
soaeOanus U BOJTHBI KoyieOaHW# MasTHUKA. | BOCIIHTaHHE,
Soa=m 3BYK. Uccnenosath LIEHHOCTH
3aBHCHMOCTb IIEPHOJAa | HAYYHOTO
KoJIeOaHUM MasTHUKA IO3HaHU,
OT €ro JJTAHBI 1 9KOJIOTHYECKOE
AMILTHTY IBI BOCITUTaHHE.
KoJIeOaHMH.
2. Mexanuueckue 9 Berauciasts JUTHHY
BOJTHBL. 3BYK. BOJIHBI ¥ CKOPOCTh
pacrpoCTpaHeHuUs
3BYKOBBIX BOJTH.
Hccnenosath
3aKOHOMEPHOCTH
KoyiebaHui rpy3a Ha
py>KUHE.
DKCIIEpUMEHTATIBEHO
OTIpeIEeTATh TPAHUIIBI
YaCTOTBI CJIBIITHMBIX
3BYKOBBIX KOJI€OaHUH.
3. 3mexTpo- 27 | 1. MarauTtHOE 13 | DkcriepUMEHTATIBHO [TarpuoTrgeckoe
MErEHTHOE II0JIe oJe U3y4aTh SIBICHUS BOCIIMTaHHE,
MarHuTHOTO [EHHOCTH
B3aHMOJEUCTBHUS TEIL. HAy4YHOTI'O
Wzyuats siBneHus MMO3HAHMUS,
HaMarHAYWBaHUS TPYAOBOE ¥
BEIIIECTBA. npodeccuoHaIpHOe
HccnenoBarh JEUCTBUE | CaMOOIIPEIEIIEHHE,
ANIEKTPAYECKOTO TOKA B | SKOJIOTHYECKOE
MIPSIMOM TIPOBOTHUKE BOCITUTAHHE.

Ha MarHUTHYIO
CTPEJIKY.




2. DnexTpo- 14 | OGHapyxuBaTh
MarHUTHEIE JIEHCTBHE MarHUTHOI'O
BOJIHBI II0JI Ha IPOBOJTHMK C
ToKOM. OGHapyXHUBaTh
MarHuTHOE
B3aMMOJIEHCTBHE TOKOB.
W3yuars npusImn
JIEHACTBUS
JIEKTPOABHUTATEIIS.
4. Ctpoenue 21 | 1. Ctpoenue 7 | U3mepsaTs I'paxxnanckoe
aroMa aToMa 3JIEMEHTapHBIN BOCIIMTAHHE,
ATOMHOTO sI/Ipa 3. ATommoe zapo | 14 SJIEKTPUYECKHUH 3apsil. | MaTPHOTHYECKOE
Ha6monars BOCITMTaHHE,
JTMHEHYATBIC CIEKTPBI | IIEHHOCTH
u3ydenus. HaGmonare | Hayunoro
TpeKH anb(a-yacTuIl B | MO3HAHUS,
Kamepe BuiibcoHa. 9KOJIOTHYECKOE
O6cyxnate mpobiieMbl | BOCIIMTAHHE.
BITHSTHUS
paZOaKTUBHBIX
U3JIy9EHUH Ha )KUBBIE
OpraHU3MEL.
5. Crpoenwue u 5 | Ctpoenue u 5 | Habmonate u OcreTndeckoe
3BOTIONHS 9BOJIIOLIHS IPUBOIUTH IPUMEPHl | BOCIIMTAHUE,
BeeneHHOM Bcenennoit U3MEHEHUS BUA LIEHHOCTH
3BE3/IHOTO Heba B Hay4HOTO
TEYEHHUE CYTOK. MIO3HAHUS,
CpaBHHUBATh ITAHETHl | SKOJOTHYECKOE
3eMHO# I'pYIIIEL; BOCIIHTaHHE.
IJIaHEThI-TUTAHTHI.
OOBscHATH U3HYECKHE
IIPOIIECCHI,
IPOUCXOISIINE B
HeJpax 3Be3]I.
5. O6o0maromee 3 | O6o6maromiee 3 | IIlpumenenue LlernocTu
TOBTOPEHUE IIOBTOPEHHE IOJTyYeHHBIX 3HAHHUHA Hay4HOTO
JUTSL HAYYHOTO MIO3HAHUS,

00BICHEHUS
(bu3UYECKUX SIBIICHUH B
OKpY>KaroIen Mpupoae
Y IIOBCETHEBHOM
JKM3HH, a TaKXKe
BEISIBJICHHE
(U3UYECKHX OCHOB
psila COBPEMEHHBIX
TEXHOJIOTHH.

TPYZIOBOE BOCIIUT
U podecCuoHaIL
CaMOOIpeIEICHH
9KOJIOTHYIECKOe
BOCIIUTaHHUE.




Hrorosas Hrorosas
EOETPOIbHAS KOHTpOJIbHAs
paboTta pabora

COTJIACOBAHO
[IpoTOKOJ 3aceNaHms METOJIAYECKOTO
0GbEIMHEHHS yauTeNeH

eCTeCTBEHHBIX HAYK
MBOY COIIINe
or 31.08.2021 Nel

BhINOIHATH yaeOHBIE
3a1aHus, TPeOyOIme
JIEMOHCTpAlH
KOMIIETEHTHOCTEH,
XapakTepu3yIoImX
eCTeCTBEHHOHAYYHYIO
rPaMOTHOCTb.

Pemars pacy€THBIC
3ajiauy, B TOM 9HCIIC
TIpEeIIoIararonue
WCIOJIH30BAHKE
dusmaeckoit MOCIH 1
OCHOBAHHBIC HA
coJepKaHIH
pasIAYHbIX Pa3/eioB

LlenHoCTH HAYIHOTO
MO3HAHU.

COTJIACOBAHO

3aMeCTUTEID

JAEpeKTopa IO YBP

N
31.08.2021 roma
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