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1. Ilnannpyembie pe3yabTAThl OCBOCHHSI Y4eOHOI0 NpeaMeTa
JInYHOCTHBIE pe3yabTaThl

ChopMHupoBaHHOCTh TMO3HABATEIBHBIX HMHTEPECOB, WHTEUIEKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH  ydammxcsi; YOeXJEHHOCTh B  BO3MOXKHOCTH TO3HAHUS TNPHUPOJBI, B
HEOOXOJUMOCTH Ppa3yMHOTO HCHOJb30BAaHUS JOCTHKEHHM HAayKd M TEXHOJIOTMHA JJIs
JAIBbHEWIIET0 Pa3BUTUS UYEIOBEUYECKOTO OOIIECTBA, YBaKEHHE K TBOpPLAM HAyKU U TEXHUKH,
OTHONIEHHE K (U3MKE KaK K 3JEMEHTY OOIIeueIOBeUeCKON KyJIbTYPhl; CaMOCTOSTEIbHOCTh B
NpuOOpPETEHUN HOBBIX 3HAHUW U MPAKTUYECKUX YMEHHI; TOTOBHOCTb K BBIOOPY >KM3HEHHOTO
OyTH B COOTBETCTBUM C COOCTBEHHBIMM MHTEpPECAMH U BO3MOXHOCTSMHU; MOTHBALUS
00pa30BaTeNbHON J1€ATENbHOCTH IIKOJIBHUKOB HAa OCHOBE JIMYHOCTHO - OPUEHTHPOBAHHOI'O
noixoja; (OpMUPOBAHUE LIEHHOCTHBIX OTHOIICHHUU JApPYr K JpYyry, K YYHUTEN0, aBTOpam
OTKPBITUH 1 N300pEeTEeHUi, pe3ynbTaTaM 00ydeHHUs.

OcHOBHBIE HANIPABJICHUS] BOCIIUTATEIbHOM 1eATEJIbHOCTH

1. I'pasicoanckoe eocnumanue:

- TOTOBHOCTh K aKTHMBHOMY YYacTHIO B OOCYXJIEHHUU OOIIECCTBEHHO-3HAYMMBIX M ITHUYECKHX
po0JIeM, CBSA3aHHBIX C IPAKTHYECKUM TPUMEHEHUEM JTOCTHKCHHUN (DU3HKWY;
- OCO3HAaHHE Ba)XHOCTU MOPAJIbHO-ITUYECKUX IIPUHILIUIIOB B ICSITEIIBHOCTH YUEHOTO.

2. Ilampuomuueckoe eocnumanue:

- TMPOSIBIICHWE HWHTEpeca K HUCTOPHUH M COBPEMEHHOMY COCTOSIHUIO POCCUUCKON (hHU3HUECKOi
HAYKU;
- IGHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSAM POCCUNUCKUX YUEHBIX-(PU3UKOB.

3. Ayxoeno - npaecmeennoe gocnumanue:

- OCO3HAaHME COLMAJIBHBIX HOPM M NPABUJI MEKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE,
TOTOBHOCTh K pPa3HOOOpPA3HOW COBMECTHOH JESATETBHOCTH TPHU BBINOJHEHUU YYEOHBIX,
MO3HABATENIbHBIX 3a/1ay, BBINOJIHEHUU OKCIIEPUMEHTOB, CO3JaHUU Y4EOHBIX MPOEKTOB,
CTPEMJICHHE K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIIU B IIPOLIECCe 3TOM y4eOHOH e TeNbHOCTH;

- TOTOBHOCThb OIIEHMBATh CBOE TOBEACHME M TMOCTYNIKM CBOMX TOBApUUIEH C TMO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHMUSI MTOCIIEJCTBUI MMOCTYIKOB.

4. Icmemuueckoe eocnumanue:

- BOCIIPHUSTHE 3CTETUYECKMX KauecTB (PU3MUecKOW HayKu: €€ TapMOHMYHOIO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

S. Ilennocmu nayuno2o no3nanus:

- OCO3HaHME IEHHOCTH (PU3NYECKOM HayKU KaK MOILTHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHNA, BAXKHEHUILIEH COCTABIISIONIEH KYIbTYpHI;
- pa3BUTHE HAYYHOU JTF0003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TEIbHOCTH.

6. Qusuueckoe eocnumanue u Gopmuposanue Kyibmypol 300p06bs:

- OCO3HaHME IIEHHOCTH Oe30omacHOro oOpas3a *HM3HH B COBPEMEHHOM TEXHOJOIMUECKOM MHpE,
BaXHOCTU IpPaBHUJI OE30MaCHOT0 MOBEJCHUS Ha TPAHCIOPTE, Ha JIOpOrax, C IJNEKTPUUECKUM U
TEIUIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBHUSAX;

- c(hopMUPOBAHHOCTHh HaBbIKa pedIeKCUU, TIPU3HAHNWE CBOETO MpaBa Ha OIMIHUOKY M TaKOTO XKe
npaBa y JIpyroro 4ejoBeka.

7. Tpyooeoe éocnumanue:

- aKTHUBHOE y4YacTH€ B PEIICHUU MPAKTUYECKUX 3a/1ad (B paMKaxX CEMbH, IIKOJbBI, TOPOaa, Kpas)
TEXHOJIOTMYECKON M COLIMAJIbHOW HANpPaBICHHOCTH, TPEOYIOIIUX B TOM YHUCIEe U (PU3UUECKHUX
3HAHUM;

- HHTEpEC K MPaKTUYECKOMY M3y4eHUI0 podeccuil, CBI3aHHBIX C PU3UKOM.

8. IKkon02uueckoe 6ocnumanue:

- OpHeHTalus Ha NpUMeHeHue (U3MUECKUX 3HAHUW [UIsl peleHus 3agad B o0jacTu
OKpY’KaloIllel cpeipl, MIIaHUPOBAHUS MOCTYNKOB M OLEHKH MX BO3MOXKHBIX IMOCJEICTBUM s
OKpYKarolle cpebl;

- OCO3HaHHE TII00ATBFHOTO XapaKTepa IKOIOTUYECKUX MPOOIeM U MyTel UX pelICHHUS.



MetanpeameTHble pe3yJibTaThl
Ynueepcanvnuvie nosnasamensnuvie oeiicmeusn

ba3zoevie nozuueckue oeiicmeus:
- BBISIBJIAATH M XapaKTEPU30BaTh CYIECTBEHHBIC IPU3HAKH O0OBEKTOB (SIBIICHHI);
- YCTaHaBIIMBaTh CYIIECTBEHHBIA NpPHU3HAK KiIacCU(DHUKAIMK, OCHOBAHHS JUIsi OOOOIICHUS W
CpaBHEHHS,
- BBISIBJISITh IPUYMHHO-CIICICTBEHHBIC CBSI3H NP U3y4EeHUU (PU3UUECKUX SIBJICHUN W TIPOIECCOB;
JIeNIaTh BBIBOJIBI C MCITOJIb30BAaHUEM JICTYKTHBHBIX M HHIYKTUBHBIX YMO3AKIFOUCHHM, BBIIBUTaTh
TUTIOTE3bI O B3aMMOCBS3SIX (PU3UYECKUX BEIHYNH;
- CaMOCTOSTENIbHO BBIOMpaTh CIOCO0 pemieHus ydeOHOH (u3nueckor 3amaum (CpaBHEHHE
HECKOJIbKUX BapHAHTOB PEIICHUS, BHIOOpP Hamboliee MOIXOJSAIIET0 ¢ yY4ETOM CaMOCTOSTEIILHO
BBIJICIICHHBIX KPUTCPHUEB).

ba3zoevie uccnedosamensvckue oelicmeus:
- UCTIOJIH30BATh BOIIPOCHI KaK UCCIIEAOBATEILCKUI HHCTPYMEHT ITO3HAHWS,
- TPOBOJUTH IO CAMOCTOSITEIILHO COCTABICHHOMY IUTAHY OIIBIT, HECJIOXKHBIA (DH3NICCKHIA
IKCIEPUMEHT, HEOOJIBIIIOE UCCIICAOBAHIE (PU3HMUYECKOTO SIBJICHUS;
-OI[CHUBAaTh Ha TIPUMEHUMOCTh U JIOCTOBEPHOCTh HWH(OpPMAIHIO, TOIYyYECHHYIO B XOC
UCCIICIOBAHHS WIIH YKCTIICPUMEHTA,;
- CaMOCTOSITENILHO (HOPMYJIMPOBATH OOOOIICHWS W BBIBOJABI IO Pe3yJbTaTaM IPOBEAEHHOTO
HaOJIFO/ICHUS, OTIBITA, UCCIICIOBAHHS,
- TPOTHO3WPOBATH BO3MOXKHOE JaJbHEWINEE pPa3BUTHE (U3NYCCKUX TIPOIECCOB, a TaKKe
BBIJIBUTATH TIPEATNOJIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIIOBHUSX U KOHTEKCTAX.

Paboma c ungpopmaueii:
- IPUMEHSATH PA3JIMYHBIC METO/IbI, HHCTPYMEHTHI ¥ 3alIPOCHI IIPU MOKUCKE U 0TOOpe MH(OpMAITUU
WIM JAHHBIX C YYETOM IMPEAJIOKEHHON yueOHOM pu3nueckoi 3agauu;
- AaHAJTM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETHUPOBATh HHPOPMAIIUIO PA3IMYHBIX BUJOB U
dbop™m mpeacTaBIeHUs;
- CaMOCTOSITETbHO BBIOMpATh ONTUMANbHYIO (QOpMYy TMpeAcTaBleHUs HHPOpMAIUH W
WJLTIOCTPUPOBATH peliacMble 3a7a9i HECIIOKHBIMU CXEMaMH, JTHarpaMMaMu, WHOUW rpadukoi u
UX KOMOWHAIUSMHU.

Ynueepcanvnvie kommynuxamuenwie deiicmeusn

Obwenue:
- B XoJie OOCYXXIeHHs y4eOHOro Marepuala, pe3yabTaToB JabOpaTOpHBIX padOT U MPOEKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMOW TEMbI M BBICKA3bIBATH HJICH, HAIICJICHHBIC Ha
pelleHre 3a7a4u ¥ NoepKaHne OIaroxenareIbHOCTH OOIIEHHS;
- COTIOCTABJISITh CBOW CYXJCHHS C CYXJICHHSIMH IPYTHX YYaCTHHKOB JTUAJIOTa, OOHApPYXKHBATh
pa3inure U CXOJICTBO MO3UIINN;
- BBIPQXKaTh CBOKO TOYKY 3PEHUS B YCTHBIX U TUCHbMEHHBIX TEKCTAX;
- MyOJIMYHO TMPEACTABIATH PE3YIbTAaThl BBIMTOJIHEHHOTO (PU3MUECKOTrO OMbITa (IKCIEPUMEHTA,
WCCJIEIOBAHMS, TIPOEKTA).

Coemecmnasn deamenpHocmy (COmpyoHuU4eCcmeo):
- TIOHMMAaTh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAUBUAYATBHOW pabOTHI TIPH
pelIeHnH KOHKPETHON (PU3NYECKOM MPOOIIEMBI;
- IPUHUMATH I[EJTH COBMECTHOH JIeATEIbHOCTH, OPTaHU30BBIBATh JCHCTBUS MO €€ JOCTHKCHHIO:
pactpeienaTh POy, OOCYXKAAaTh IMPOLIECCHI M PE3yNbTaThl COBMECTHOW paboThI; 0000IaTh
MHEHNS HECKOJBKUX JTIOAEH;
- BBINONHATH CBOK 4YacTh pabOThl, JOCTHTas KayeCTBEHHOTO pe3ylbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAWMHHUPYS CBOM JICUCTBHUS C APYTUMH WICHAMH KOMAH/IbI,
- OLIGHWBATh KAadeCTBO CBOETO BKJIaJa B OOMIMH MPOAYKT MO KPHUTEPHUSIM, CAMOCTOSITEIHHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBHS.



Ynueepcanwvnuie pecynamuenvie oeitcmeusn

Camoopzanuzayus:
- BBIABIATH NPOOJIEMbl B JKU3HEHHBIX M Y4YEOHBIX CHUTYalUSX, TPEOYIOIIUX ISl pelICHUS
¢du3nUecKux 3HAHUMH;
- OPUEHTHPOBATHCS B PA3IUYHBIX MOJXOAAX MPHUHITHUS PEUICHUH (MHIUBUIYyaIbHOE, MPUHATHE
pELICHHS B TPYIIIE, IPUHATHE PEIICHUS TPYIIION);
- CaMOCTOSITEIbHO COCTaBJISITh AQITOPUTM pelieHus (PU3WYeCKOW 3aJayd WiId  IJIaHa
UCCIIEIOBaHUSI € Y4€TOM  HMEIOLIUXCS PECYpCOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHUPOBATH Ipe/araéMble BApUAHTHI PELICHUI;
- IenaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

Camoxkonmpons (peghrexcusn):
- 1aBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IIpeylaraTh IIaH €€ U3MEHEHMUS],
- OOBACHATP NPUYUHBI JOCTUKEHHS (HEIOCTHIKEHMS) DPE3yJIbTaTOB JESTENbHOCTH, IaBaTh
OLIEHKY NTPHOOPETEHHOMY OIIBITY;
- BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (PUINYECKOTO
UCCJIEIOBaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBILIUXCS CUTYaluH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;
- OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIU U YCIOBHUSM.

ImoyuonanvHlii UHMeENIEKM:
- CTaBUTH ce0s HAa MECTO JIPYroro 4yesloBeKa B XOJE CIopa WIW JTUCKYCCHUM HAa HAy4YHYIO TEMY,
MOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOTO0.

Ilpunamue ceds u opyzux:
- MPU3HABATh CBOE MPaBO HA OMIMOKY MPH pelIeHUH (PU3NYECKUX 3a/1a4 WM B YTBEPXKICHUSAX Ha
Hay4yHbIE€ TEMBI U TAKOE K€ MPABO JIPYroro.

IIpenmeTrHble pe3yabTaThl
Ilpeomemmnvie pezynromamul uzyuenus Kypca puzuku 7 Knacca:

- UCTOJB30BaTh MOHATHS: (PU3MUECKHEe M XUMHUECKUE SIBICHHUS, HAOIIOJEHUE, IKCIEPHUMEHT,
MOJIeJIb, TUTIOTE3a; €IUHUIIBI (PU3UYECKUX BEITUYHH; aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BelecTBa (TBEpAOE, JKHUIKOE, Ta3000pa3HOE); MEXaHWYeCKoe JIBMKECHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, TMPSMOJIMHEHHOE), TPACKTOPHs, PaBHOJACUCTBYIOIMAs CwiI, Jedopmarus
(ynpyrasi, miacTu4ecKkas), HeBECOMOCTb, COOOIIAOIITUECS COCY/IBI;

- paznmuuath sBieHUs (qudQy3us; TEMIOBOE [IBH)KEHHE YAaCTHI[ BEIIECTBAa, PaBHOMEPHOE
JBUJKEHHE;, HEPAaBHOMEPHOE JBM)XEHUE; MHEPIUS; B3aUMOJCIHCTBUE TEN; paBHOBECHE TBEPIBIX
TeJ ¢ 3aKPeIIEHHOW OChIO BpAIIEHHUS; TIepe/aayda JaBJICHUs] TBEPABIMU TEJIaMH, KHIKOCTSIMHU U
razamu; atMoc(epHoe NaBieHHE; IJaBaHUE TeN; MPEeBpaIleHHEe MEXaHWYECKOW JHEpruu) Mo
OTNHMCAHUI0O WX XapaKTEePHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
buznueckoe sIBICHUE;

- pacrio3HaBaTh TPOSIBICHUE M3YYCHHBIX (DU3UYECKUX SBJICHUN B OKPYXKAIOIIEM MHUPE, B TOM
yrcne (pu3uveckue SBJICHHSI B MPUPOJE: MPUMEPHI JBIKEHUS C Pa3NIUYHBIMU CKOPOCTSMHU B
KUBOW W HEXHUBON TPUPOJE;, NCUCTBHE CHJIBI TPEHUS B TPHUPOJAE M TEXHHUKE; BIUSIHHE
aTMoc(epHOro AaBlieHUs HA )XKMBOW OpPTraHW3M; IUIaBaHHUE PhIO; pblUuaru B Tele YelOBEKa; MpHu
ATOM TMEPEBOJUTh MPAKTUYECKYIO 3a7ady B YYE€OHYIO, BBIICIATH CYIIECTBEHHBIE CBOWCTBA/
npu3HaKu GU3HUECKUX SIBICHU;

- ONUCHIBATh HM3YYCHHBIC CBOMCTBA Tel W (U3UYECKUE SBICHUS, HCIONB3YysS (U3HIECKUE
BEJIMUMHBI (Macca, 00BEM, TIIOTHOCTh BEIIECTBA, BpeMs, MyTh, CKOPOCTh, CPETHSSI CKOPOCTH,
CWJIa YIPYTOCTH, CUJa TSDKECTH, BEC Teja, Cujla TPEHUs, JaBjieHue (TBEPAOro Tena, KHUJIKOCTH,
ra3a), BBITAJIKUBAIOIIAs CUJIa, MEXaHWYecKas paboTa, MOIIHOCTh, MJIEYO CUJIbI, MOMEHT CHUJIBI,
KOA()PUITUEHT TOJIE3HOTO JCHCTBUS MEXaHM3MOB, KHHETHYECKash W MOTEHIUAbHAS dHEPTHs);
IpU OMHCAHWM TPABWJIBHO TPAKTOBaTh (PU3UYECKUIl CMBICI HCHOJIB3YEMBIX BEIMYUH, HX
0003HaYCHHS W €TUHUIBI (PU3NUECKUX BEITUYHH, HAaXOAUTh (POPMYIIBI, CBSI3BIBAIOIINE TAHHYIO



(GU3NUECKyI0 BEJIMYMHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH T'padUKU M3yYCHHBIX 3aBHCUMOCTEH
(bu3NYECKUX BEJIIUYHH;

- XapaKTepH30BaTh CBOMCTBAa TeJ, (U3MYECKHUE SIBICHHUS W IPOLECCHI, HCIOJb3Ys IMpaBHUia
CJIOKEHHMsI CUIT (BIOJIb OJTHOM mpsiMOit), 3akoH [lackains, 3akoH ApXxumesa, IpaBUIO PaBHOBECHUS
pbryara (0y10Ka), «30J0TOE MPABUIO» MEXAHWKH, 3aKOH COXPAHEHHUS MEXaHHMYECKOW SHEPrHH;
IpU 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA W 3allMChIBAaTh €ro MaTeMaTHYecKoe
BBIPaKECHMUE;

- OOBSICHATH (PU3NYECKUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyallull NPAKTUKO - OPUEHTHPOBAHHOI'O XapakKTepa: BBISBIATH INPUYMHHO — CIIEJCTBEHHbBIC
CBSI3U, CTPOUTH O0BsICHEHHE U3 | - 2 TOTMYECKUX IIaroB ¢ ONopoi Ha 1 - 2 U3y4eHHBIX CBOHCTBA
(bU3HYECKUX SIBICHUH, PU3NICCKUX 3aKOHA UJIH 3aKOHOMEPHOCTH;

- pemiaTh pacy€THbIC 3a1a4u B 1 — 2 elCTBUS, UCTIONb3YsI 3aKOHBI U (DOPMYJIbI, CBSA3BIBAIOLINE
¢u3nueckue BEIMYMHBI: HAa OCHOBE aHAIW3a YCIOBHS 33/Ja4M 3alHCHIBATh KPAaTKOE YCIOBUE,
MOJICTaBJIATh (PM3UUYECKUE BETUYUHBI B (POPMYJIBI U IPOBOJIUTH PACUETHI, HAXOJUTh CIPABOUYHbBIE
JaHHbIe, HEOOXOJMMBbIE /MJsi pEUIeHHs 3a/ady, OICHMBATh PEATUCTUYHOCTHh IOITY4YEHHOU
bu3nYECKOIl BETUYMHBL;

- pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTHh MPU MOMOIIM (U3UIECKUX METOJIOB; B
OMKMCAHUU UCCIIEJIOBAHUS BBIACIATH IPOBEpsieMOe MNpPEIoiokeHue (TUIoTe3y), pa3inyaTh U
MHTEPIIPETUPOBATh MOJTYYEHHBIN Pe3ysbTaT, HAXOAUTh OIIMOKU B XOJE OMbITA, JI€N1aTh BBIBOJIbI
10 €ro pe3yJibTaraM;

- TPOBOAMTH OMBITHI MO HAOMIONEHHUIO (U3NYECKUX SBICHUN WIH (U3MUYECKUX CBOHCTB TEIl:
dbopMynupoBaTh MpOBEpsieMble MPEANONOKEHUs, COOMpPaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO
000pyI0BaHUS, 3aIUCHIBATH X0/ OMBITa U (POPMYIUPOBATH BHIBOJIBI,

- BBIMOJHATH MPSAMbIE W3MEPEHUS PACCTOSHHUSA, BPEMEHH, MacChl Tena, o0b&Ma, CHIIBI H
TEMIIEpaTyphl ¢ MCIIOJIb30BAaHNEM aHAJIOTOBBIX M HU(POBBIX MPUOOPOB; 3AMMCHIBATH OKA3aHUS
npuOOpPOB ¢ YUETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUI;

- TPOBOJHUTH HCCIECIOBAHNWE 3aBHCUMOCTH OJHOW (U3UYECKON BEIWYMHBI OT JIPYroil ¢
MCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTH YT PAaBHOMEPHO JBUXKYIIETOCS Teja OT
BPEMEHM [BMKEHHS Tea; CUJIbI TPEHMsI CKOJBXEHMs OT Beca Teila, KayecTBa 00paboTKu
MIOBEPXHOCTEN TE€l M HE3aBUCHMOCTH CHJIBI TPEHUS OT IUIOLIAJNA CONPUKOCHOBEHUS TEN; CHIIbI
YIOPYTOCTH OT YAJUHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH CUJIBI OT 00bEMa MOTpyXKEHHOW YacTu
TeJa M OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Tejda, OT IJyOMHBI, Ha
KOTOPYIO MOTPYKEHO TeJO; YCIOBUN IUIaBaHUS TeJ, YCIOBUNM paBHOBECHS pblyara U OJIOKOB);
y4acTBOBaTh B IUIAHUPOBAHUM y4eOHOTO HCCIEAOBaHUs, COOMpPATh YCTAaHOBKY M BBINOJIHATH
U3MEpEeHUs, CleAys IMpeaJoKEHHOMY IUIaHy, (UKCHPOBATh PE3yJbTaThl IOIYYEHHOUN
3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHUJE MPEUIOKEHHBIX TaOuuL M rpadukos, aenatb
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

- TMIPOBOJIUTH KOCBEHHbIE MU3MEPEHUs (PU3MUECKUX BEIMUYUH (TJIOTHOCTh BEIIECTBA JKUAKOCTH U
TBEPAOrO TeEJla; Cuila TPEHUS CKOJIKEHMS; JaBJIEHUE BO3AyXa; BBITAJIKUBAIOLIAS CHIIA,
JIefcTBYIOIAs Ha MOTPYKEHHOE B XKUJIKOCTh TEJI0; KOI(D(OUIUEHT MMOJIE3HOr0 JEHCTBUS MPOCTHIX
MEXaHHU3MOB), CJEIys MPEATOKEHHONM MHCTPYKLMM; NPH BBINOJIHEHWU H3MEpPEHH coOupaTh
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUYMCIIATH 3HAUEHUE UCKOMOU BEJIMYUHBL;

- yKa3bIBaTh NMPUHIUIBI ASUCTBUS MPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECBHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, pbluar, MOJABMKHBIA M HEMOABHKHBIN OJIOK,
HAKJIOHHAs TJI0CKOCTh;

- XapaKTepHU30BaTh MPUHIMIIBI JEHCTBHS M3YYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOMCTB C
OrMmopod Ha HUX oOnucaHuss (B TOM 4YHCIE: TOJIUIMIIHUKH, YCTPOMCTBO BOJOMPOBOJA,
THJIPABIUYECKUN Ipecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOH HAcOC, apeoMeTp), HCIONb3ys
3HaHHSA O CBOWCTBAaX (U3MYECKUX SABJIEHUH U HEoOXoauMble (U3MYECKHe 3aKOHBl U
3aKOHOMEPHOCTH;

- TIPUBOAUTH MPUMEPHI / HAXOAUTh MH(OPMALIMIO O TMpUMEpax MPAKTUYECKOTO HCIOIb30BaHUS
¢u3nuecKkux 3HAHUU B MOBCETHEBHOM XHU3HH AJIs oOecrieyeHus 0e30IacHOCTH NP 00palleHuu



¢ mpubOpaMH ¥ TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHUS 3[0POBbS U COOJIIOJCHUS HOPM
9KOJIOTHYECKOTO MOBEACHUS B OKPYXAIOLIeH Cpesie;
- coOMI0IaTh MPaBUJIa TEXHUKH O€30MacHOCTH MpH padoTe ¢ 1ab0paTOPHBIM 000PYIOBAaHHEM;
- OCYIIECTBIIATH OTOOP HCTOYHUKOB MH(POPMAINH B CETH MIHTEpHET B COOTBETCTBHH C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMCIOIIMXCS 3HAHUH W TYTEM CpaBHEHHS Pa3JIMYHBIX
MCTOYHHUKOB BBIIENATh MH(OPMALUIO, KOTOpas SBISETCS MPOTHBOPEUMBON WIIM MOXKET OBITH
HEJIOCTOBEPHOM;
- HCIIONb30BaTh NPHU BBHINOJHEHUH Y4YEOHBIX 33/laHMH HAy4yHO — TOMYJSIPHYIO JIUTEparypy
(HU3MYECKOTO COZACp)KaHMs, CIpPABOYHBIC MaTepHajbl, pecypchl ceTH VHTepHeT; BiaieTh
npuéMaMi KOHCIIEKTHPOBAaHHUS TEKCTa, NMpeoOpa3oBaHus HMH(GOPMALUHK W3 OJHOM 3HAKOBOH
CHCTEMBI B IPYTYIO;
- co3/1aBaTh COOCTBEHHBIC KpAaTKWE NHCHMEHHBIE M YCTHBIE COOOLICHHS Ha OCHOBE 2 — 3
UCTOYHHUKOB MH(OpMALUU (PU3MIECKOTO COJCPIKAHMsI, B TOM YHCJIC MyOJUYHO JeTaTh KPaTKUe
COOOIIEHHS O pe3yabTaTax NPOEKTOB WM YYEOHBIX HCCIEAOBAaHUN; TMPH 3TOM TIPAaMOTHO
UCIIOJIb30BATh U3YYCHHBIA MOHSATHHHBIN ammapaT Kypca (pU3MKH, CONPOBOXKIATH BBHICTYIUICHUE
Mpe3eHTalNEN;
- IIPY BBINIOJHEHUH Y4EOHBIX MPOCKTOB M MCCIICIOBAHUI paclpeessiTh 0053aHHOCTH B TPYIIIE B
COOTBETCTBUHM C TIOCTAaBJICHHBIMH 33Ja4aMH, CICIUTHh 3a BBIIOJHEHHEM IUIaHA ACHCTBHH,
aJICKBaTHO OIICHUBATh COOCTBEHHBIH BKJAJ B JIITEIBHOCTh TPYIIBI; BBICTPAUBAThH
KOMMYHUKAaTHBHOE B3aIMOJICHCTBUE, YIUTHIBAsI MHEHHE OKPY)KAIOIINX.

Ilpeomemmnvie pezynvmamol uzyuenusn Kypca uszuxu 8 knacca:

[IpenmeTHble pe3ynbTaThl JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y O0YUAOLIMXCS YMEHUM:
- UCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHHUE aTOMOB M MOJIEKYI,
arperaTHble COCTOSIHUS BEIECTBA, KPUCTAUIMYECKME M aMOp(HbIE Tella, HACHIEHHBIH HU
HEHACBILICHHbI Map, BIAXXHOCTb BO3/yXa; TEMIlepaTypa, BHYTPEHHSS DSHEPIus, TEIJIOBOU
JIBUTATElb; SJIEMEHTApHBbIM 3JIEKTPUUYECKUM 3apsiyl, 3JEKTPUYECKOE I10Jie, MPOBOJHUKU U
JUBJIEKTPUKH, TIOCTOSHHBIHN 3J1€KTPUUECKUH TOK, MAarHUTHOE IOJIE;
- pa3nuuaTh SABJIEHUS (TEIUIOBOE pAcIIMpPEHHE /cxKaTue, Teryonepeada, TeIIOBOe paBHOBECHE,
CMauMBaHME, KANMJULIPHBIE SIBICHUS, UCIIAPEHHUE, KOHACHCALNA, IJIABICHUE, KPUCTAIIN3ALUL
(oTBepneBaHUE), KHUIIEHUE, TeIulonepenaya (TErIonpOBOJHOCTb, KOHBEKIUS, HW3Iy4YEHUE);
ANIEKTpU3aLAsA TeJ, B3aUMOACHCTBHE 3apsl0B, HECHCTBHUS DJIEKTPUUECKOIO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MarHUTOB, JE€HCTBHE MAarHUTHOTO IOJII HA MPOBOJHUK C TOKOM)
[0 ONMCAHMUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLIMX JaHHOE
¢buznyecKoe sIBICHUE;
- pacro3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3UUECKUX SBJICHUH B OKpY’XKAIOIIEM MHpE, B TOM
ymciie pU3NYecKue SBJICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSKEHHUE U KallUJUIAPHBIE SIBICHUS B
OpUpojie, KpUCTaIBl B IpUpoje, nznydenue CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
00pa3oBaHUE POCHl, TYMaHa, UHEs!, CHEra; MIEKTPUUECKUE SABJICHHS B aTMoc(depe, JIeKTPUIECTBO
KHUBBIX OPraHU3MOB; MarHUTHOE IoJjie 3eMiH, Jpeild MOIHOCOB, POJNb MAarHUTHOTO MMOJIS JUIS
JKU3HU Ha 3emuie, MOJSIPHOE CHUSHUE; IPU ATOM NEPEBOAMTH MPAKTHUECKYIO 33Jady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbBIE CBOMCTBA /MIPU3HAKH (DU3UYECKUX SIBICHUI;
- XapakTepu30BaTh CBOWCTBA Ted, (PU3NYECKUE SIBJICHMSI M IPOLECCHI, UCIOIb3Ys] OCHOBHBIE
MIOJIO)KEHUS MOJIEKYJISIPHO — KHHETUYECKOW TEOpUM CTPOEHHUS BEUIECTBA, INPUHLUI
CYNEpIO3UIMH MoJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma ams
ydacTka Lenu, 3akoH Jlxoyns — JleHna, 3akOoH cOXpaHEHMs] PHEPIMM; NpPU STOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIUCHIBATH €0 MaTEMaTHUECKOE BBIPAKEHUE;
- OOBSACHATH (hU3MYECKHe MPOIecChl U CBOWCTBA TeJ, B TOM YHCJIE€ U B KOHTEKCTE CHUTYyallui
MPAKTUKO — OPHEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYUHHO — CJIEICTBEHHBIE CBS3H,
CTpOUTh OOBsICHEHHE M3 | — 2 JIOTMYeCKHX IIaroB ¢ ornopoil Ha 1 — 2 M3y4eHHBIX CBOMCTBa
bu3nyecKuX SIBICHUN, PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;



- pacmo3HaBaTh NPOOJEMbI, KOTOPhIE MOKHO PEIIUTh MPHU TMOMOIIM (PU3HUUECKUX METOJIOB;
UCTONb3Yysl ONMCAaHUE MCCIENOBaHMS, BBIIEIATH IPOBEPSIEMOE MPEANOIOKEHUE, OLEHUBAThH
IIPABUJIBHOCTb MOPSsI/IKA IPOBEIEHUS UCCIIEJOBAHMSL, 1€JIaTh BBIBOJIBI;

- pemath pacy€THbIE 331a4u B 2 — 3 NeiCTBUSA, MCIIOIb3Ys 3aKOHBI U (DOPMYJIbI, CBS3bIBAIOILINE
¢u3nueckre BEIMYMHBI: HA OCHOBE aHAM3a YCIOBHS 33/1a4M 3allMCBIBaTh KPAaTKOE YCIIOBHE,
BBISBIIATH HEJOCTAaTOK JAHHBIX Ul PpELICHUs 3aJauyd, BBIOMpaThb 3aKOHBl M (HOPMYIIb,
HeoOXoauMble UIsl €€ pelleHUs, NMPOBOAUTH Pacd€Tbl M CPaBHMUBATh IMOJIYYEHHOE 3HAUEHUE
(Gu31M4ecKoil BEITMUNHBI C U3BECTHBIMU JIaHHBIMU;

- pacmo3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO DPELIMTh MPH TOMOIIM (U3UYECKUX METOJIOB;
UCIONb3Yysl ONMCAaHUE MCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIOIOKEHHE, OLIEHUBATh
IIPABUJIBHOCTb MOPSsIZIKA IPOBEIEHUS UCCIIEJOBAHMSL, JIEJIaTh BBIBOJIBI;

- IPOBOJUTH OMNBITHI 110 HAOIIOAECHUIO (U3MUECKUX SBICHUN WM (U3NYECKUX CBOMCTB Tell
(KanmuJUIApHBIE SIBJICHUS, 3aBHCUMOCTH JABJICHUS BO3[yXa OT €ro o0bEéMa, TeMmIeparyphl;
CKOpOCTH IIpollecca OCTBIBaHMS / HarpeBaHHs IpU M3JIy4YEeHHMM OT LBeTa Hu3jIydaroume /
NOTJIOUIAIOIIEH IMOBEPXHOCTH; CKOPOCTh HCHApEHUs BOJbI OT TEMIIEpATyphbl JKUAKOCTH U
wIomaau e€ MOBEPXHOCTHU; IEKTPHU3alMs TeJl U B3aUMOJEHCTBHE 3JIEKTPUUECKUX 3apsioB;
B3aMMOJICHCTBHE IIOCTOSHHBIX MAarHUTOB, BU3yaJlU3allisd MarHUTHBIX I[OJIEH IOCTOSHHBIX
MarHuTOB; JIEHCTBHsSI MarHUTHOTO MOJS HAa IMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTA,
CBOWCTBA  OJIEKTPOJBUTATENS  MOCTOSHHOTO  TOKa):  (OPMYJIHpPOBATH  IpPOBEpsEMbIC
HPENONI0KEeHUs, COOUpaTh YCTAHOBKY M3 MPEUIOKEHHOIO 00OpYHOBaHMs; ONUCBHIBATH XO[
OTIBITa U JOPMYIIMPOBATH BHIBOJIBI,

- BBINOJHATH HPSMbIE M3MEPEHHsI TEMIIEPaTypbl, OTHOCUTEIbHON BIaKHOCTH BO31YXa, CHIIBI
TOKa, HaNpsKEHUS C HCIOJIb30BAHUEM AaHAJOrOBBIX NPUOOPOB M JaTYUKOB (PU3MUECKHUX
BEJIMYMH; CPABHUBATH PE3yJbTaThl U3MEPEHUN C YUETOM 3aJJaHHOM aOCOIIOTHOM MOrPEeLIHOCTH;

- TPOBOJHUTH HCCIECIOBAHMWE 3aBHCUMOCTH OJHOW (U3UYECKON BEIWYMHBI OT JIPYroil ¢
UCIOJIb30BAaHUEM MPSIMBIX HM3MEpPEHHH (3aBUCHUMOCTb CONPOTHBIIECHHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIU MONEPEYHOr0 CEUEHUsl U yJEJIbHOIO0 COIPOTUBIICHHS BELIECTBA MPOBOJHUKA;
CWJIBI TOKa, MIYLIEro uepe3 IPOBOAHUK, OT HANPSHKEHWS Ha HPOBOJHHKE; HMCCIEIOBAHUE
IOCJIE0BATEIBHOTO W MApajuIeIbHOTO  COEAMHEHUH  IPOBOJHHMKOB):  IJIAHUPOBATh
UCclieIoBaHue, cOOUPATh YCTAHOBKY M BBIMOJIHATh U3MEPEHHUS, Cielys NPeaAsIoKEHHOMY IIaHy,
¢ukcupoBaTh pe3yabTaThl MOJTYYEHHOM 3aBUCUMOCTH B BHAE TaOmuI] U TpaduKoOB, JenaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEJOBAHMS;

- IPOBOJAUTH KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIMUUH (yleabHas TeMJI0EMKOCTh BEIIECTBa,
COIIPOTHBIIEHUE TMPOBOJHMKA, pabOTa M MOIIHOCTh 3JIEKTPHUUECKOrO TOKa): IIAHUPOBAThH
U3MEpEeHHs], cCOOUpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIENYs NMPEAIOKEHHON UHCTPYKLIUU, U
BBIUNCIIATH 3HAYEHNE BEIIMUNHBI,

- coOI0IaTh MpaBUjIa TEXHUKU 0€3011aCHOCTH P paboTe ¢ 1ab0paTOpHBIM 000pYI0BAaHUEM;

- XapaKTepHU30BaTh MPUHIMIIBI JEHCTBUS HM3YYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOMCTB C
OMopol Ha MX ONHMCAHMSA (B TOM YHUCIE: CHCTEMa OTOIJIEHUS JOMOB, TMTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYUK HIIEKTPUUYECKON SHEPruH, JIEKTPOOCBETHTEIbHbIE
npuOOpbI, HarpeBaTelbHbIE AJIEKTPONPUOOPHI (MPUMEPHI), BIEKTPUUECKUE MPEIOXPaHUTENH;
AJIEKTPOMArHuT, JJIEKTPOJBUTATENb IIOCTOSHHOIO TOKa), HCIOJIB3YysS 3HaHMS O CBOMCTBax
buznyecKux SIBICHUN U HE0OX0AUMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

- pacrmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M M3MEPHUTEIbHbIE MPUOOPHI MO CXeMaM U
CXeMAaTUYHBIM pHUCYHKaM (KUJIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTATENb BHYTPEHHETO CTOPAHHUs, IEKTPOCKOI, PEOCTAT); COCTABIIATh CXEMBI 3JIEKTPUUECKHUX
LeMnel ¢ MOCIe0BATENbHBIM U MapauIeIbHbIM COSAMHEHUEM JJIEMEHTOB, Pa3iinyas YCIOBHbBIE
0003HaUEHHSI FTIEMEHTOB JIEKTPUUYECKHX IIeTIeH;

- IPUBOAUTH MPUMEPHI / HAXOAUTh MH(OPMALIUIO O MPUMEPAX MPAKTHUYECKOTO HUCIIOJIb30BAHUS
(¢u3nUecKrX 3HaHUH B MOBCEIHEBHON KU3HHU Il o0ecTiedeHns: 6e30MacCHOCTH MPU OOpalleHUH ¢
npuOopaMyd W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUs 3J0POBbsI U COOJIOJEHHUS HOPM
HKOJIOTUYECKOT0 MOBEIEHHS B OKPYKAIOLIEH CPELE;



- OCYIIECTBISTh MOUCK MH(pOpManmu (GU3NYECKOTO COJEpKaHusi B ceTH VHTEpHeT, Ha OCHOBE
UMEIOIINXCA 3HAHUW W MYyTEM CPABHEHUS JIONOJHMUTEIBHBIX HCTOYHUKOB  BBIIEIATH
uH(pOPMAIINIO, KOTOpAs SBJSIETCS MPOTUBOPEUUBOM HITH MOXKET OBITh HEJJOCTOBEPHOM;
- HWCIIOJIb30BAaTh MPH BBHINOJHEHUH YYE€OHBIX 3aJaHUM HAy4yHO — MOMYJISIPHYIO JIUTEPaTypy
(GU3HYECKOTO COJACpIKAHMSI, CIPABOYHBIE MaTEepHANbI, pecypchl cetu HHTepHeT; BIaeTh
npuéMaMyd KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus WHGOpPMALUKM U3 OJHOM 3HAKOBOM
CHCTEMBI B APYTYIO;
- CO3/1aBaTh COOCTBEHHbBIE MUCbMEHHBIE U KpaTKUE YCTHBIE cooOIIeH ], 0000m1as nHhopMauio
U3 HECKOJBKUX MCTOYHHKOB (PU3UYECKOTO COJECPIKAHUS, B TOM UYHUCIE IMYOJINYHO MPEICTABIIATH
pe3ynbTaThl NPOEKTHOM WM HCCIENOBATENbCKOM JIEATENIBHOCTH; NPU 3TOM TIPaMOTHO
WCIIOJIb30BaTh M3YYCHHBIN MOHSATUIHBINA ammapar Kypca (U3UKH, COMPOBOXKIATh BBICTYILICHUE
MpE3EHTALNECH;
- TIPH BBIMIOJTHEHUN YYEOHBIX TIPOEKTOB U MCCIEAOBAHUN (PU3NYECKUX TPOIECCOB PACIPEICIsATh
00513aHHOCTH B IPYIIE B COOTBETCTBUH C MOCTABICHHBIMU 33/1a4aMH, CICUTH 32 BBIIIOJHEHUEM
IJTaHa JICUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKJIQa B
JEATEIbHOCTh  T[PYIIbl; BBICTPaUBaTh KOMMYHHMKAaTHBHOE  B3aUMOJEUCTBUE, IMPOSBIISL
TOTOBHOCTP pa3periaTh KOH(QIHKTHL.

Ilpeomemmnvie pezynomamul uzyuenusn Kypca gpuzuku 9 knacca:

[IpeameTHBIC pe3yIbTaThl TOJDKHBI OTpaxaTh CHOPMUPOBAHHOCTD Y O0yUAIOIINXCS YMEHUM:
- HUCIIONIB30BaTh TIOHATHS: CHCTEeMa OTCUéra, MaTepualibHas TOYKa, TPaCKTOPHS,
OTHOCHUTEJILHOCTh MEXaHUYECKOTO ABMKEHUS, nedopmanus (ymnpyras, MiacTUYecKas), TPEHHE,
HEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh M NEPErpy3KH; LEHTP TsHKEeCTH; abCONIOTHO
TBEPJIO€ TEJO, LIEHTP TSHKECTU TBEPAOTO TeJla, PABHOBECHE; MEXaHUYECKUE KOJICOAHUs U BOJIHBI,
3BYK, MH(PA3BYK U YJIbTPA3BYK; DJIEKTPOMATrHUTHBIC BOJHBI, LIKaja AJIEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U TATBHO30PKOCTh, CIIEKTPHI HCITYCKAaHUS U TIOTJIONICHHUS; alb(da -, 6eta - u
raMmma — U3J1y4eHHs], U30TOIIbI, siIepHasi SHEPTreTUKa;
- pa3nauyarh sBJICHHS (PaBHOMEPHOE M HEpPaBHOMEpPHOE IMPSMOJIMHEHHOE JBUXKEHUE,
PaBHOYCKOPCHHOE TMPSMOJUHEHHOE JIBIDKEHHE, CBOOOJHOEC TAJCHHE TEl, pPaBHOMEPHOE
JIBUKEHHE TI0 OKPY>KHOCTH, B3aUMOJICHCTBUE TeN, pPEaKTUBHOE IBWKEHHE, KolebaTeabHoe
JIBIDKCHHUE (3aTyXawIlMe U BBIHYXKJCHHbIE KOJIEOAaHUs), PE30HAHC, BOJHOBOE JBWKEHUE,
OTPpaKEHUE 3BYyKa, DJIGKTPOMATHUTHAs WHAYKLUHUS, MPSIMOJIMHEHHOE paclpoCTpaHEHHUE,
OTpa)KEHUE U TMPEJIOMIIEHHUE CBETA, MOJTHOE BHYTPEHHEE OTPa)KEHHE CBETA, Pa3lIOKEHHE Oeoro
CBETa B CHEKTP U CIOXKEHUE CHEKTPaJIbHBIX IIBETOB, €CTECTBEHHAs pPaJHMOAKTUBHOCTb,
BO3HUKHOBEHUE JIMHEHYATOTO CIIEKTPa U3yUEHHUS ) 10 ONTUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OITIBITOB, JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UIECKOE SBIICHHE;
- pacro3HaBaTh MPOSBICHUE M3YyYEHHBIX (PU3NUECKHUX SBJICHHUM B OKpYyXKaroleM Mupe (B TOM
yrcne (u3NUecKue SBICHUS B MPHUPOJE: MPWIMBHI U OTJIHUBBL, JABUXeHHE MaaHeT ColHeuHOU
CHUCTEMBbI, PEAKTUBHOE JBW)XCHHE >KUBBIX OPTraHU3MOB, BOCHPHUSITHE 3BYKOB >KUBOTHBIMHU,
3€MJIETPSACEHHE, CEHCMUYECKHUE BOJIHBI, IIYHaMH, 3XO, LBETa TEJ, ONTHUYECKHE SIBIICHUS B
npupojie, OHOJOTUYECKOe JEHCTBHE BHAMMOTO, YIbTPAPUOIETOBOIO U PEHTTEHOBCKOTO
U3ITy4eHUH; €CTeCTBEHHBI paJMOaKTUBHBIM (OH, KOCMHUYECKHE Iy4d, paAHOAKTHUBHOE
W3JIy9CHUE TPUPOJHBIX MHHEPAJIOB; JCUCTBHE PAJMOAKTUBHBIX W3JIYYCHHH Ha OPTaHU3M
YeNoBeKa), MPH ATOM MEPEBOAUTH MPAKTUUECKYIO 33/1a4y B YUeOHYIO, BBIACIATh CYIIIECTBEHHbBIE
CBOICTBa / MpU3HAKU (PU3NUECKUX SBICHHUIA;
- ONHCHIBATh H3YYCHHBIE CBOWCTBA Teln W (PU3MYECKHE SBICHHS, HUCIONB3YyS (u3mdeckue
BEITMYUHBI (CPETHSS M1 MTHOBEHHAsI CKOPOCTh TeJla P HEPABHOMEPHOM JBIKEHUHU, YCKOPEHHUE,
nepeMenieHne, MyTh, YIJoBas CKOPOCTb, CHUJIa TPEHUs, CHJIa YIOPYrOCTH, CHUJIa TSXKECTH,
YCKOpPEHHE CBOOOJHOTO TaJCHHS, BEC Tella, UMIYJIbC TeNa, UMITYJIbC CHJIbI, MEXaHUYeCKas
paboTa M MOIIHOCTH, MOTEHIMAIbHAS DHEPTUS TeNa, MOIHSATOTO HaJ TMOBEPXHOCTHIO 3EeMIIH,
MOTEHIIMATIbHASL SHEPIHsS CXKATOW TPYXKUHBI, KHHETHYECKas JHEPTHsi, TMOJHAs MEXaHWYecKas
DHEprusi, MepUoJ M YacToTa KoJeOaHWii, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, TOKAa3aTellb MPEJIOMJICHUS CpeJbl); MPH OMUCAHWU TPABWIHHO TPAKTOBATH



(GU3MUeCKUil CMBICI UCTIOIB3YyEMBIX BEJIMYMH, 0003HAYCHUS U €AUHUIIBI (PU3UUECKUX BEIUYUH,
HaXoAUTh (OPMYIbI, CBS3bIBAIONIUE JaHHYIO (PU3MYECKYIO BEJIWYMHY C APYIMMH BEIMYHMHAMH,
CTPOUTH TPAPUKH U3YIEHHBIX 3aBHCUMOCTEH (PM3HMUECKUX BEIUYHH;

- XapakTepu3oBaTh CBOMcCTBa Tel, (DU3MYECKHE SBICHHUS U IPOLECCHI, HCHOJIb3yd 3aKOH
COXpaHEHHsI YHEPruH, 3aKOH BCEMHUPHOTO TATOTCHHUS, HMPUHIMII CYNEPHO3UIMHA CHII, TIPUHIIUI
oTHOocuTenbHOCTH ['anmies, 3akoHsl HbIOTOHA, 3aKOH COXpaHEHMsS HUMIIYJIbCa, 3aKOHbI
OTPaXEHUSI U IIPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHUs 3apsSJ0BOIO M MACCOBOIO YHUCEN IPU
AJICPHBIX peaKUUsaX; IPU ATOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alUCHIBATh €roO
MaTeMaTHYECKOE BBIPAXKCHNUE;

- OOBACHATH (hpU3HMYECKHE IPOLECChl U CBOWCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE CUTyalUi
NPAaKTUKO — OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NPUYMHHO — CIIEJCTBEHHBIC CBS3H,
CTPOUTHh OOBSICHEHHWE W3 2 — 3 JIOTMYECKHMX IIaroB ¢ OMopoi Ha 2 — 3 M3YYCHHBIX CBONCTBA
bu3nUecKuX SBICHUH, PU3NIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

- pemath pacu€THble 3a7auyd (ONUpAOLIMECs Ha CUCTEMY U3 2 — 3 ypaBHEHMM), MCIIOJIB3Ys
3aKOHBI U (OPMYJIBI, CBA3BIBAIOIINE (PU3UUECKUE BETMUYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4i
3allUCBIBATh KPATKOE YCJIOBHUE, BBIABIATH HEJOCTAIOLIUE WM M30BITOUHBIE JaHHBIE, BEIOUPATh
3aKOHBI W (OPMYINbI, HEOOXOAWMBIC JJISi PpEIICHUS, IMPOBOAUTH pacué€Thl M OIICHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHUsI (PU3UUYECKON BEIMUHHBI,

- pacmo3HaBaTh NPOOJEMBI, KOTOPHIE MOXXHO DPEUIMTH MPH TOMOIIM (U3UYECKUX METOJIOB;
UCMONB3Yysl ONMCAaHUE MCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIOIOKEHHE, OLIEHUBATh
NPaBWIBHOCTh TIOPSIKA TIPOBENEHHS] HWCCIEAOBAHMS, J€JaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yiabTaThl HAOIIOACHUHN U ONBITOB;

- TPOBOJUTH OMBITHI MO HAOIIOACHUIO (U3MUECKUX SBICHUH WM (U3NYECKUX CBOKHCTB Tel
(u3ydyeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXPaHEHHs SHEPrHM; 3aBHCUMOCTH IepHoja
KOJICOAHUH TPYKUHHOTO MAasATHUKA OT MACChI Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYABI MaJIbIX KoJeOaHUil; NpsMOIMHENHOE pacIpOoCTpaHEHUE CBETa, pa3joxkeHue 0e1oro
CBETa B CIIEKTP; U3YUYEHHUE CBOICTB M300pak€HUs B IUIOCKOM 3€pKalle U CBOWCTB M300paKeHUS
npeaMera B cobuparolei JinH3e; HaOIro1eHUe CIUIOIIHBIX M IMHEWYaThIX CIIEKTPOB U3ITyYEHUs):
CaMOCTOSITENIbHO cOOMpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000py/N0BaHUS; ONUCHIBATH X0
OTIBITA U €T0 PE3yNbTaThl, POPMYINPOBATH BHIBOJIBI;

- TIPOBOJUTH MPHU HEOOXOJMMOCTH CEPHUIO MPSMBIX W3MEPEHUH, ONpesessisi cpeaHee 3HaYeHue
u3MepseMoil BenuuHbl ((POKYCHOE paccTossHHE coOuparolieil JUH3bI); 000CHOBBIBATH BHIOOP
crioco0a u3MepeHust / U3MEPUTEIHLHOTO MpUoopa;

- IPOBOJIUTH MCCIIEOBAaHUE 3aBUCUMOCTEH (PM3NYECKUX BEJIMYUH C HMCIIOJB30BAaHHEM MPSMBIX
U3MepeHuil (3aBUCUMOCTh ITYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBWKEHHU 0€3 HayaJbHON
CKOpOCTH; IIepro/ia KojJeOaHU MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH yIiia
OTpaXEHMsI OT yIJla TMaJeHHs): IUIAHUPOBAaTh MCCIEIOBAHNUE, CAMOCTOSITEIbHO COOMpaTh
YCTAHOBKY, (PMKCHPOBATh PE3yJIbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BETUYMH B BHJIE
TaOIHI U TPaHKOB, AETaTh BBIBOAKI 110 PE3yJIbTaTaM MCCIIeIOBAHNUS;

- MPOBOAUTH KOCBEHHbIE M3MEpEeHHs (U3NYECKUX BEIWYMH (CPEIHSSI CKOPOCTh U YCKOpEHHE
TeJa IPU PaBHOYCKOPEHHOM JIBHKEHUH, YCKOPEHHE CBOOOIHOTO MaICHUSs, KECTKOCTD MPYKHUHBI,
KOO QUIIMEHT TpeHHUs! CKOJIbXEHMs, MEXaHW4ecKas paboTa M MOIIHOCTh, YacTOTa M TEpPUOJ
KOJICOAHWH MaTeMaTHYeCKOTO W TPYXHHHOTO MAasTHUKOB, ONTHYECKas CHia coOMparomei
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATh HU3MEPEHUs; COOMPATh SKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBITIOJTHATH H3MEPEHHUS, CIICAYS TPEATIOKECHHON HHCTPYKITNH; BRIYACIIATh 3HAYCHNE
BEJIMYMHBI M aHAJIM3MPOBATH MOJYYECHHBIE PE3YyJbTaThl C YUETOM 3aJaHHOM MOTrPEIIHOCTH
U3MEPEHHI;

- pa3nuyaTh OCHOBHBIE MPHU3HAKM HM3YYEHHBIX (U3NYECKUX MOJENeil: MarepuanbHas TOYKa,
a0COTIOTHO TBEPAOE TEJI0, TOYEUHBIM UCTOUHUK CBETA, Jy4, TOHKAsl JINH34, [JIaHeTapHasi MOJIENb
aToMma, HyKJIOHHasl MOJIeJIb aTOMHOTO $1/1pa;

- XapaKTepHU30BaTh MPUHIIMITEI JEHCTBHS M3YYCHHBIX MPUOOPOB W TEXHUYECKUX YCTPOWCTB C
OMopoil Ha MX omucaHus (B TOM YHCIE: CIUAOMETP, JATUUKHU TIOJOXKEHHUS, PACCTOSHUS U



YCKOpEHHUs, paKeTa, 5XOJIOT, OYKH, IIepUCKom, (oToammnapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOI, J03UMETp, KamMepa BuibcoHA), MCIONB3ysl 3HAHHWS O CBOWCTBAX (H3MUECKUX
SBJICHUI U HEOOXOaMMBbIe (PU3MYECKHE 3aKOHOMEPHOCTH;
- coOIIOaTh MPaBUIIa TEXHUKH 0€30MMaCHOCTH TP paboTe ¢ 1a00paTOPHBIM 000PYI0BaHUEM;
- HCIIOJIb30BaTh CXEMBI M CXEMaTHMYECKHE PUCYHKH HM3YyYCHHBIX TEXHHYECKHX YCTPOMCTB,
U3MEPUTENIBHBIX TPUOOPOB M TEXHOJOTMYECKHX MPOIECCOB TPU PEHICHUH y4eOHO —
NPAaKTUYECKHUX 3a]a4; ONTHYECKUE CXEMBbI IJIsi IIOCTPOCHUS U300pakeHUH B TNIOCKOM 3epKaje U
coOuparonie JIMH3e;
- IPUBOJIUTH MPUMEPHI / HAXOJUTH WH(GOPMAIHMIO O MPUMEPaX MPAKTUYECKOTO UCIIOIb30BAHUS
(Gu3nYeCcKUX 3HAHUH B MOBCETHEBHOM XH3HH /IS oOecTiedyeHHs 0€30IIaCHOCTH P O00paIieHuu
¢ mpubopamMH W TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHHS 3[0POBbS M COOIIONEHUS HOPM
9KOJIOTUYECKOTO IOBE/ICHUS B OKPYKAIOIICH cpelie;
- OCYWIECTBIIAITh TMOMCK HH(pOpManmu (U3NYECKOTO conaepkaHuss B cetu HHTepHer,
CaMOCTOSITENIbHO  (OPMYJIMPYsT  TOMCKOBBI  3allpoCc, HAXOIUTh IYTH  ONpPEHICICHUs
JIOCTOBEPHOCTH MOJYYEHHOW MH(POPMALMK Ha OCHOBE MMEIOIIUXCS 3HAHUN M JOMOTHUTEIBHBIX
UCTOYHUKOB,;
- WCTOJB30BaTh TNPH BBHIMOJIHEHUH YUYEOHBIX 33/JaHUN HAayyHO — MOMYJSIPHYIO JIUTEpaTypy
(GU3UUECKOro COJepKaHMs, CIPABOYHBIC MaTepHalbl, pecypchl ceTh VIHTEepHeT; BlaneTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, NMpeoOpa3oBaHHMs WHGOpPMAIMK M3 OJHOW 3HAKOBOMH
CHCTEMBI B JIPYTYIO;
- cO03/1aBaTh COOCTBEHHBIC MUCHMEHHBICE W YCTHBIE COOOIICHWS Ha OCHOBE HH(OpPMALUHU M3
HECKOJIbKUX MCTOYHHKOB (DU3MUECKOTO COJCpKaHUs, IMyOJIMYHO MPEICTABIATh PE3YJIbTaThl
NPOCKTHOH WM HCCIIEOBATEIBCKON NIEATENPHOCTH; TPH OSTOM TPAMOTHO HCIOJIb30BaTh
U3yUYCHHBIN MOHATUIHBIN armapar u3y4aeMoro pasjena (GU3MKH U CONPOBOXKIATh BHICTYIUICHUE
npe3eHTaluel ¢ y4éToM 0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB.

BoinyckHuk 0cHO8HOI WIKOBI HAYUUMCA:

- co0r0AaTh MpaBuiia 6€30MaCHOCTH M OXpaHbl Tpya MpH paboTe ¢ yueOHbIM U J1a00paTOPHBIM
000pyI0BaHUEM;

- IOHUMATh CMBICT OCHOBHBIX (PM3UYECKUX TEPMHUHOB: (pr3nueckoe Teno, Gu3ndeckoe sBIeHue,
¢bu3nueckas BeIMUNHA, €IUHULIBI U3MEPEHUS;

- pacmo3HaBaTh NPOOJEMbI, KOTOPbIE MOKHO PEIIUTh IMpPHU TMOMOUIM (PU3HMUECKUX METOJIOB;
AQHAIN3UPOBAThH OTJEJbHBIE 3TAIbl IPOBEACHUS UCCIEI0BAaHUN U HHTEPIIPETUPOBATH PE3YIbTAThI
HaOJI0IEHUH U OIIBITOB;

- CTaBUTb OMBITHI 110 MCCIEIOBAHUIO (PU3NYECKUX SBJICHUM WM (PU3MYECKUX CBOMCTB Ten 0e3
UCTIOJIb30BaHUS NPSMBIX M3MEPEHUi; Mpu 3TOM (GOpMYIHpOBaTh NpobieMy/3afauy yueOHOro
HKCIIEPUMEHTa; COOMpaTh YCTAHOBKY W3 IPEJIOKEHHOTO0 O0OpYyIOBaHMS; MPOBOIAUTH OIBIT U
(bopMynHpOBaTh BHIBOJIBI.

Ipumeuanue. Ilpu npoBeeHNN HccleA0BaHNs QU3NYECKUX SBIECHUI N3MEpPUTENbHbIE TPUOOPHI
UCTIONB3YIOTCSl JIMIIb KaK JaTYUMKH U3MEpeHUs (U3NYECKUX BEJIWYMH. 3allUCH IOKa3aHUM
IPSIMBIX U3MEPEHUN B ATOM Cllydae He Tpedyercs.

- IOHUMATh POJIb SKCIIEPUMEHTA B TIOJIYYEHUU Hay4YHOU HH(POPMALINY;

- IPOBOJUTH MPSAMbIE U3MEpeHUs (PU3UUECKUX BEIUUMH: BPEMsI, paCCTOSHUE, Macca Tena, 00beM,
cHlla, TeMmIeparypa, arMoc(epHoe [aBjleHUE, BIAXKHOCTh BO3/yXa, HaNpsHKeHHE, CUjla TOKa,
panuanroHHbIl (OH (C HMCHOJIB30BAaHUEM JIO3UMETpPA); MPHU 3TOM BBIOMPATh ONTUMAJIbHBIN
Croco0 U3MepEeHHsl U UCTI0JIb30BaTh MPOCTEHIIINE METObI OLIEHKU MOrPEIIHOCTEH H3MEPEHUH.
Ilpumeuanue. Jlobas ydeOHas mnporpamMma JOJKHA OOECIIEUYMBATh OBJAACHUE TPSIMBIMH
U3MEPEHUSIMH BCEX MEPEUHCICHHBIX (PU3NUYECKUX BETHYHUH.

- MPOBOJUTH HCCJEIOBAaHUE 3aBUCUMOCTEN (M3UYECKUX BEIUYHMH C HCIOJIb30BAHUEM MPSMBIX
U3MEPEeHUI: NpU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHpPOBATH PE3YJbTATHI IMOJIYy4E€HHOMH
3aBUCUMOCTH (PM3MYECKHX BEJIMYMH B BHAE TaOnul © TpaduKOB, JeiaTb BHIBOJABI IO
pe3yJpTaTaM UCCIIEN0BaHNUS;



- MPOBOJUTH KOCBEHHBIE H3MEPECHHs] (PU3NYECKUX BEIUYHMH: IPHU BBINOJHEHUH HW3MEPEHHIA
coOuparh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIENysl NMPEeAJIOKEHHON HHCTPYKIMH, BBIYUCISATH
3HAUYCHHUE BEJIMUMHBI U aHAIU3UPOBATH MOJYUYEHHBIE PE3yJbTaThl C YYETOM 33JIaHHOW TOYHOCTHU
W3MEPEHHUI;
- AQHAJIM3UPOBATh CHUTYallUM MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, Yy3HaBaTh B HHUX
NPOSIBIICHUE M3YUYEHHBIX (U3MYECKUX SBICHUH WJIM 3aKOHOMEPHOCTEM M IMPUMEHSTh
UMEIOIITUECS 3HAHUS ISl X OOBSICHEHHUS;
- MOHUMATh MPHUHIMIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBUS UX
0e30MacHOTO UCIOJIb30BAaHUS B IOBCEIHEBHOW KU3HH;
- HUCIOJIb30BaTh TMPU BBHIMOJIHEHUHM YYEOHBIX 3aJlad HAy4HO-TIOMYJSPHYIO JHUTEpaTypy o
(U3HYECKUX SIBIICHUSX, CIIPABOYHBIC MaTEpUabl, pecypchl IHTepHET.

Boinycknuk nonyuyum 603M0MCHOCHIb HAYUUMBCA:

- OCO3HaBaTh IICHHOCTh HAYYHBIX HCCIICIOBAHUH, pOJIb (DU3UKK B PACIIUPEHUH MPEACTABICHUIA
00 OKpY’KaroIIeM MUPE B €€ BKJIaJ B YJIy4llIeHHE KaueCTBa KU3HU;
- UCIOJB30BaTh MPUEMBI TOCTPOCHHUS (UBNYECKUX MOJEJICH, Toucka U  (OPMYITHUPOBKH
JIOKa3aTelIbCTB BBIJBUHYTBIX THMIOTE€3 U TEOPETUYECKUX BBIBOJIOB HA OCHOBE AMIIMPUYECKHU
YCTaHOBJICHHBIX (DaKTOB;
- CpaBHHMBATh TOYHOCTb H3MEPCHHs (U3MUECKHX BEIIMYWH 110 BEIMYMHE MX OTHOCHTEIIBHOU
MOTPEIIHOCTH IPU POBEAECHUHN MPAMBIX U3MEPEHHUI;
- CaMOCTOSITEIBLHO MPOBOAUTH KOCBEHHBIC U3MEPCHHS M MCCIICIOBAaHUS (PU3NUYECKUX BEJIUYUH C
MCIIOJIb30BAaHUEM PA3IMYHBIX CIIOCOOOB M3MEpPEHUs (PH3UYECKUX BEITUYHH, BEIOMPATh CPEICTBA
U3MEpPEHUs] C Y4eTOM HEOOXOIMMOW TOYHOCTH H3MepeHui, 0OOCHOBBIBATH BBIOOp crocoba
W3MEPEHHUs], aJC€KBATHOIO IIOCTABJIEHHOM 3aJlade, MPOBOJUTh OLEHKY JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YJIbTATOB;
- BOCIIPUHUMATHh UHPOPMAIUIO PU3NICCKOTO COJEPIKAHUS B HAYIHO-TTOMYJISIPHOMN JTUTepaType U
CpeICTBaX MaccoBOW HH(pOpManuy, KPUTHUECKU OICHMBATH IMOJYYCHHYIO HH(OpPMAIHIO,
aHAIM3HUPYS €€ COolep KaHKe U JaHHbIE 00 UCTOYHMKE UH(DOPMALINH;
- co37aBaTh COOCTBCHHBIC NMHCHMCHHBIC M YCTHBIC COOOIICHUS O (DU3MYECKHX SBICHHIX Ha
OCHOBE HECKOJbKMX HCTOYHHKOB HMH(OpMAIMH, COMPOBOXAATh BHICTYIUICHHE IpE3EHTAINeH,
YYUTHIBAsI 0COOCHHOCTH ayJAUTOPUU CBEPCTHUKOB.

Mexanuueckue aenenusn. Boinycknuk nayuumca:
- pacro3HaBaTh MEXaHUUYECKHE SIBICHUS M OOBICHATh HA OCHOBE UMEIOIINXCSA 3HAHUN OCHOBHBIE
CBOMWCTBA WM YCIOBHUS IPOTEKAHUs ITUX SIBJIICHUM: paBHOMEPHOE U HEPABHOMEPHOE JIBUKEHHUE,
pPaBHOMEpPHOE W  PAaBHOYCKOPEHHOE  MPSIMOJIMHEWHOE  JIBUKEHHUE, OTHOCUTEIIBHOCTh
MEXaHHYECKOTO JIBIKEHUS, CBOOOHOE TaJIeHHE Tell, PABHOMEPHOE JIBUKEHHE MO0 OKPYKHOCTH,
VHEpLIMS, B3aUMOJICHCTBHUE TEJl, PEAKTUBHOE JBIKECHUE, MEepeiada JaBJICHUS TBEPAbIMHA TEJIaMH,
KUAKOCTAMH M TazaMu, aTMoc(epHOe [aBleHHUE, MIaBaHWE TeJ, PaBHOBECHE TBEPIBIX Tell,
MMEIOIINX 3aKPEeIUICHHYI0 OCh BpalleHHs, KojeOaTenbHOe IBMKEHUE, PE30HAHC, BOJHOBOE
JBUXKEHHE (3BYK);
- OMHCHIBaTh W3y4YEHHBIC CBOWCTBA TEII M MEXAHWYECKUE SBICHUS, MCIOIB3YS (PU3HMUECKUE
BEJIMUMHBI: TyTh, IEpPEMEIlIeHNe, CKOPOCTh, YCKOpPEHHWE, Mepuoja oOpalieHus, macca Tena,
MJIOTHOCTH BEMIECTBA, CUJja (CUIa TSKECTH, CHUJla YIPYTOCTH, CHJIa TPEHUS ), IaBIICHUE, HMITYJIbC
Tena, KWHEeTUYeCKasl SHEPTusl, MOTeHIIMAIbHAS dHEPTUs, MeXaHudeckas paboTa, MeXxaHHUYeCKas
mottHocTh, KIIJ] mpu coBepriennu paboOThl C HCIONB30BAHMEM IPOCTOTO MEXaHW3Ma, CHUjia
TPeHHsI, aMIUTUTyJa, TEepUOJ M YacToTa KolebaHWid, JJIMHa BOJHBI U CKOPOCTh €€
pactpoCTpaHEHUs;, MPU ONMUCAHUM MPABUIBLHO TPAKTOBATHh (DHU3WUYECKUIA CMBICI UCIOJIB3YEMBIX
BEJIMYMH, UX 0003HAYCHUS U CTUHUIIBI U3MEPEHUS, HAXOAUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(GUBUYECKYIO BEJTMYHHY C APYTUMHU BETUYHMHAMHE, BRIYUCIIATh 3HAUCHUE (PU3NMUECKON BETUUUHBI;
- aHAJIM3WPOBATh CBOMCTBA TEJ, MEXaHWYECKUE SBICHUS U MPOIECCHI, UCTIONB3YS (pu3mveckue
3aKOHBI: 3aKOH COXPAHEHUS SHEPIruH, 3aKOH BCEMHPHOTO TATOTEHUS, NPUHLHUIN CYNEPIO3UIUN
cun (HaxoxzaeHue paBHojencTByromen cuibl), [, I u III 3akonsr HeloTOHA, 3aKOH coXpaHeHuUs



uMIynbca, 3akoH ['yka, 3akon Ilackans, 3akoH Apxumesna; Mpu 3TOM pa3iuyaTh CIOBECHYIO
(bopMyIHUPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BBIPAKEHUE;
- pa3nuYaTh OCHOBHBIC MPHU3HAKH HM3YYCHHBIX (U3MUECKUX MOJIENCH: MaTephalibHas TOYKa,
MHEpLHaIbHas CHCTEMa OTCUETA,
- pemiath 3aJadd, UCHONB3YyS (U3HUECKHE 3aKOHBI (3aKOH COXPAHEHHS] JHEPIHH, 3aKOH
BCEMUPHOTO TATroTeHus, npuHuun cynepnosuiuu cui, [, II m III 3akonsr HeroToHa, 3akoH
COXpaHCHHMS HWMITYyJbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (HOpMYIIHI,
CBS3BIBAOIIME (PU3UYECKUE BEIUYHMHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Telsa, IIOTHOCTh
BEILIECTBA, CUJIA, JABJICHUE, UMITYJIbC TeJla, KUHETUYECKasi SHEPrus, MOTCHIMAIbHAS YHEPTus,
MexaHuuyeckas pabora, mexanudeckass mourHocTh, KIIJl mpocroro mexanusma, cuiia TpEHUS
CKOJIbKEHUSI, KOOP(DUITUEHT TPEHUs, aMIUTUTY 1a, IEPUO M 9acTOTa KOJeOaHUM, JJIMHA BOJHBI U
CKOPOCTh €€ pAacCIpOCTPaHEHHs): Ha OCHOBE aHajM3a YCIOBHS 3aJaud 3alHChIBATh KpaTKOe
YCIIOBUE, BBIICIATh (PU3NYCCKUE BEITUYHMHBI, 3aKOHBI U (OPMYIbI, HEOOXOIUMBIC IS €e
pelleHus, MPOBOJUTh PacueThl U OLEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAaYeHUs (pu3mueckoi
BEIIMYUHBI.

Boinycknuk nonyuum 03M0MCHOCHIb HAYUUMbCA:
- UCIOJIb30BATh 3HAHUS O MEXAHUUYECKHUX SIBJICHUSX B MOBCEIHEBHOM >KM3HU IJIi 0OCCIICUCHUS
0e30MacHOCTH IpU OOpALEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPOMCTBAMHU, I COXPaHEHUS
37I0POBBSL U COOJIIOJICHUST HOPM DKOJIOTHYECKOTO TOBEICHHS B OKPYXAIOIIEH Cpesie; MPUBOIUTH
IpPUMEphl MPAKTUYECKOTO HCIOIB30BaHUS (U3UYECKUX 3HAHUN O MEXaHHYECKHX SBICHUSX U
(GU3MYECKUX 3aKOHAX; IMPUMEPHI HCIIOIB30BAHUS BO30OHOBISIEMBIX HCTOYHHUKOB SHEPIHU;
9KOJIOTHYECKUX MOCIEICTBUN UCCIIEIOBAHUSI KOCMUYECKOTO MPOCTPAHCTB;
- pa3iMyaTh TPAHUIBI TPUMEHUMOCTH (U3NYSCKUX 3aKOHOB, MOHMMATh BCCOOIIMI XapakTep
(dbyHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXpaHEHHs] MEXaHUYECKOW IHEpPrHH, 3aKOH COXPaHCHHS
HUMITYJIbCA, 3aKOH BCEMUPHOTO TATOTEHHUS) U OTPAHUYEHHOCTb MCIOJb30BAHUS YACTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u 1ip.);
- HaXO/UTh aJIEKBATHYIO MPEUIOKEHHON 3a7aue (PU3MUECKYI0 MOJIENb, Pa3peliaTh mpooieMy Kak
HA OCHOBE MMEIOIUXCS 3HAHUI MO MEXaHHKE C UCIOJIb30BaHMEM MATEeMaTHUYECKOTo ammapara,
TaK ¥ MPY TOMOIIIA METO/IOB OIEHKH.

Tennoevie asnenua. Boinycknuk nayuumcsa:
- pacmo3HaBaTh TEIUJIOBBIC SIBJICHUS U OOBSICHATH Ha 0a3e MMEIOIIMXCS 3HAHUN OCHOBHBIE
CBOICTBa WJIM YCJIOBUS TMPOTEKAHUS ITHX sBIeHUU: nuddysus, nusmMeHeHne oObema Ten MpH
HarpeBaHuu (OXJAXKACHUH), OObIIasi CKUMAEMOCTh Ta30B, Majlasg COKMMAEMOCTh KUIAKOCTEH U
TBEpPABIX TEN; TEIUIOBOE PAaBHOBECHE, UCIIAPEHUE, KOHJEHCAIUsA, IUIaBICHUE, KPUCTAJIN3ALINS,
KHUIIEHUE, BJIAXHOCTh BO3/yXa, pa3U4HbIC CIIOCOOBI TerUIonepenayu (TErIoNnpOBOIHOCTb,
KOHBEKIIMSI, H3JIy4YeHHE), arperarHble COCTOSHMSI BEIIeCTBa, IIOTJIOMIEHHE OJHEPrHuH NpU
WCTIapEHUHN JKUJIKOCTA W BBIJICICHUE €€ MPU KOHJICHCAIMHU Tapa, 3aBUCUMOCTh TEMIIEpaTyphl
KHUIIEHUS OT JIaBJICHUS;
- OTMCHIBATh M3yYEHHBIE CBOMCTBA TEJI U TEIJIOBBIC SIBJICHUSI, UCTIONB3YS (DU3NUECKUE BEIIUUUHBI:
KOJIMYECTBO TEIUIOThI, BHYTPEHHSISI SHEPTUs, TEMIIEpATypa, YAeJIbHas TEIIOEMKOCTh BEUIECTBA,
yaenabHas TeIIoTa IUIABJIEHMs, YJelbHas TeIuloTa MapooOpa3oBaHus, ylAedbHas TeIioTa
CTOpaHHs TOIUINBA, KOA(D(GUIIMEHT MOJIE3HOTO JIEHCTBUS TEIJIOBOTO JBHUTATElNs; IPU OMHUCAHUU
MPaBUILHO TPAKTOBATh (DU3UYECKUN CMBICI HCIOJB3YEMbIX BEIMYMH, WX OOO3HAYCHHS U
€MHUIIBI U3MEPEHHsI, HAaXOTUTh (OPMYIbI, CBSA3BIBAIOIINE AAHHYIO (DU3HUECKYIO BEIHUYHUHY C
JIPYTUMU BETMYMHAMU, BEIYUCIIATH 3HAYCHUE (PU3MUECKON BEIIMUNHBI;
- pa3ianyaTh OCHOBHBIE MIPU3HAKU M3YYCHHBIX (DU3MUECKUX MOJIENEH CTPOSHUS Ta30B, KUAKOCTEH
Y TBEPIBIX TET,
- TPUBOIUTH TPUMEPHI MPAKTUYECKOTO HCIOIB30BAHUS (DU3MUECKUX 3HAHUA O TEeIJIOBBIX
SIBJICHUSIX
- pemiath 3a/a4M, UCTONb3ys 3aKOH COXPaHEHUsS PHEPTHH B TEILIOBBIX Mpolleccax U (HOPMYIbI,
CBSI3bIBAIONIME (DU3UYECKHME BEIMYMHBI (KOJMYECTBO TEIUIOTHI, TEMIepaTypa, yaeabHas
TEIUIOEMKOCTh BEIIECTBA, yledbHas TEIUIOTa IJIABJICHHUS, YAeTbHas TEIUIoTa MapooOpa3oBaHus,



ylenbHas TEIUIOTa CropaHus TOIUIMBA, KOA(PQHUIMEHT IOJIE3HOT0 JACWCTBUS TEIUIOBOTO
JBUTATENs): HA OCHOBE aHajKM3a YCJIOBHUS 3a/layd 3allMChIBaTh KPAaTKOE YCIIOBUE, BBIIEIATH
¢u3nueckue BETMYMHBI, 3aKOHBI M (OPMYJBI, HEOOXOAWMBIC ISl €€ PELICHHS, MPOBOAUTH
pacueThl U OLIEHUBATh PEAIbHOCTD MMOJYY€HHOTO 3HaYeHHs (PU3NUECKON BEJTMUMHBI;
- aHaJIM3UpOBaTh CBOICTBA TE€J, TEIJIOBBIE SBJIEHHUS M IIPOLIECCHI, MCIONb3yd OCHOBHbIE
MOJIOKEHUSI AaTOMHO-MOJIEKYJIIPHOTO YY€HUs O CTPOCHHMM BEIIECTBA M 3aKOH COXpaHEHUs
SHEPIHUH.

Buvinycknuk nosiyuum 603mM0MCHOCHb HAYUUMbCA:
- HCIIONIb30BaTh 3HAHHMS O TEIUIOBBIX SBJICHUSX B TOBCEAHEBHOM JKM3HU Uil OOEcredeHUus
0€30MacHOCTH U OO0pAIEHUH ¢ MPUOOPAMU M TEXHUYECKUMHU YCTPOMCTBAMH, IJISi COXPaHEHUs
3JI0POBBSI U COOJIIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPY)KAIOLIEH cpefie; MPUBOIUTD
MPUMEPBI FIKOJIOTMUYECKUX MOCIEICTBUN pabOThl ABUTATEICH BHYTPEHHEIO CTOPaHUs, TETIOBBIX
Y TUAPOIIICKTPOCTAHIIUA;
- pa3nuyaTh TPaHUIBl IPUMEHUMOCTH (U3NYECKUX 3aKOHOB, NMOHUMATh BCEOOLIMI xapakTep
byHaaMeHTaNBHBIX (PU3MYECKUX 3aKOHOB (3aKOH COXPAHEHUS SHEPTHH B TEIJIOBBIX IPOLECCAaXx)
Y OTPAaHUYEHHOCTh MCIOJIb30BaHUS YACTHBIX 3aKOHOB;
- HaXOJWTh aJIEKBATHYIO MPEUIOKEHHON 3a7aue (PU3UUECKYI0 MOJIENb, Pa3peliaTh mpooieMy Kak
Ha OCHOBE MMEIOIUXCS 3HAHUH O TEIUIOBBIX SIBICHHUSX C HMCIOJIb30BAaHHUEM MaTEMaTHYECKOIO
anmnapara, Tak 1 IpHy IOMOILY METOJI0B OLIEHKHU.

Inekmpuueckue u MacHuUmMHble A61eHusA. Boinycknuk nayuumces:
- pacno3HaBaTh JJIEKTPOMATHUTHBIEC SIBJIEHUS U OOBSACHATHP HA OCHOBE HMEIOLIUXCA 3HAHUM
OCHOBHBIE CBOWCTBAa WJIM YCIOBUS MPOTEKAHUs JTUX SBJICHHUI: SJEKTpu3alus Tell,
B3aMMOJICHCTBUE 3apsJ0B, AJIEKTPUYECKUH TOK M €ro JEHCTBUS (TEIUIOBOE, XUMHYECKOE,
MarHuTHOE), B3aMMOJICIICTBHE MAarHUTOB, AJIEKTPOMArHUTHAS MHAYKIUS, AeWCTBUE MAarHUTHOTO
[oJii Ha IMPOBOAHMK C TOKOM M Ha JABIXKYILYIOCA 3apsDKEHHYK0 YacTULly, JeHCTBHE
3JIEKTPUYECKOTO TOJI Ha 3apsKEHHYIO YacTULy, 3JE€KTPOMArHUTHBIE BOJIHBI, IPSIMOJIMHEHHOE
pacIpoCTpaHEHHUE CBETA, OTPAKEHHUE U NIPEJIOMIICHHE CBETA, JUCIIEPCUS CBETA;
- COCTaBJATh CXEMbl DJIEKTPUUECKUX LEeNed C IMOCIEeNI0BAaTEeIbHbBIM M MapauiebHbIM
COEITMHEHUEM 3JIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAUEHMSI 3JIEMEHTOB AJIEKTPUUYECKUX LieTei
(MCTOYHMK TOKA, KJII0Y, PE3UCTOP, PEOCTaT, JIAMIIOUKa, aMIIEPMETP, BOJIBTMETD);
- HCIMOJb30BaTh ONTHYECKUE CXEMbl JUIsl MOCTPOEHHUS M300paK€HUH B IJIOCKOM 3€pKalle U
coOuparoIien JHH3E;
- ONMCHIBATh U3YYEHHBIE CBOMCTBA TEJ M 3JEKTPOMArHUTHBIE SIBJICHUS, UCTIONb3Yys (pU3nveckue
BEJIMYMHBI: JIEKTPUUYECKUI 3apsf, CHJIA TOKA, AIEKTPUUYECKOE HANPSHKEHHE, DJIEKTPHUUECKOE
COIPOTHUBIIEHUE, YIEIbHOE CONPOTHUBIIEHUE BEIIECTBA, paboTa 3JIEKTPUUECKOIO MOJIsI, MOIIIHOCTh
TOKa, (POKYCHOE PACCTOSHUE M ONTUYECKas CHJIA JIMH3bI, CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH,
JUIMHa BOJHBI M YacTOTa CBETa; MpPU OMNMCAHUU BEPHO TPAKTOBATH (U3HUECKUNH CMBICIT
UCTOJIBb3YEeMBbIX BEIMYMH, MX OOO3HA4YEHUs M EAMHUIBl HM3MEpPEHMs; HaXOIuTh (HOpMYIIbI,
CBS3BIBAIOIIME JAHHYIO (DU3HUECKYIO BEJIUUNHY C JPYTUMU BETUYUHAMU;
- AHAIU3MPOBATh CBOWCTBA TEJ, JJIEKTPOMArHUTHBIE SBJICHHUS M IPOLECCHI, HCIONb3Ys
(u3nyecKre 3aKOHBI: 3aKOH COXPaHEHUs AIEKTPUUECKOro 3apsaa, 3akoH Oma JuIs yyacTka LenH,
3akoH [[xoyns - JleHua, 3aKOH NPSAMOJIMHENHOTO PacHpOCTPAHEHHUS CBETA, 3aKOH OTPa)KEHUs
CBETa, 3aKOH NPEJIOMJICHHUS CBETA; MPU 3TOM pa3IUyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U
€ro MaTeMAaTUUYECKOE BBIPAKEHHUE;
- TNPUBOAWUTH TMpPHUMEpPHl MPAKTUYECKOTO  MCMONb30BaHHUS  (U3NYECKMX 3HaHUM 00
ANIEKTPOMATHUTHBIX SIBJICHUSX;
- pewmaTh 3aJa4yM, HCMONb3Yys (u3nueckue 3aKkoHbl (3akoH Oma g ydyacTKa LEeMu, 3aKOH
Jbxoyns - JleHna, 3aKOH IPSIMOJIMHEMHOIO paclpOCTPAHEHUs CBETA, 3aKOH OTPaXXCHHS CBETA,
3aKOH TIPEJIOMJICHUS CBeTa) W (OPMYJIbI, CBs3BIBAarONIUE (PU3MUECKHE BETWYMHBI (CHJIa TOKa,
IIEKTPUYECKOE HANPSDKEHUE, D3JIEKTPUYECKOE COINPOTUBIEHUE, YAEIBbHOE CONPOTHBIICHUE
BelIeCcTBa, paboTa MEKTPUYECKOTO MOJIsl, MOIIHOCTh TOKA, (JOKYCHOE PACCTOSIHUE U ONTHYECKast
CHJIa JIMH3bI, CKOPOCTh AJIEKTPOMAarHMUTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBETa, (OPMYIIbI



pacyeTra 3JIEKTPHUYECKOTO COMPOTUBIICHUS MPH MOCIIEA0BATEIFHOM U MapaUIeIbHOM COSAMHEHUH
IPOBOJHUKOB): HA OCHOBE aHAJIM3a YCJOBUS 3a7a4M 3alHCBIBATh KPATKOE YCIOBHE, BBIICISATH
¢u3nueckue BETMYMHBI, 3aKOHBI M (OPMYJBI, HEOOXOAWMBIC ISl €€ PELICHHS, MPOBOAUTH
pacyeTsl M OLIEHUBATH PEATbHOCTD MOJYYSHHOTO 3HAUCHHS (PU3NUECKON BEITMYMHBI.

BoinycKkHuK nosyuum 603MOMCHOCHb HAYUUMbBCA:
- WUCIIONIb30BAaTh 3HAHUS OO0 DJJIEKTPOMATHUTHBIX SIBICHHUSX B IIOBCEJHEBHOW >KHU3HHU JUIA
oOecrieyeHns 0€30MaCHOCTH MPH OOpALIEHUH C NPUOOpPaMU M TEXHUYECKUMHU YCTPOHCTBAMH,
JUISL COXPaHEHUS 3I0POBbSl U COOJIOAEHHS HOPM SKOJIOTHYECKOTO MOBEACHUS B OKPY)KaroIei
cpeze; MPUBOAUTD PUMEPHI BIMSIHHS HJIEKTPOMArHUTHBIX U3TY4YEeHUI Ha )KUBBIC OPTaHU3MBbI;
- pa3nu4aTh TPAHUIBI NIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, NMOHMMAaTh BCEOOIIMI XapakTep
(dyHIaMEHTATBHBIX 3aKOHOB (3aKOH COXPAHEHUS JJIEKTPHUECKOTO 3apsiaa) U OrpaHUYEeHHOCTh
UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB (3aKoH OMa Jutd ydacTka nenw, 3akoH J[xoyns - Jlenna);
- HCIOJIb30BaTh MpPUEMBI TOCTPOCHUS (PU3MUECKUX MOAeNeH, Moucka u (HOpMYyITHPOBKH
JIOKa3aTeIbCTB BBIIBUHYTBIX T'HIIOT€3 M TEOPETHYECKHX BBIBOJOB HA OCHOBE AMITUPUYECKU
YCTaHOBJICHHBIX (DaKTOB;
- HAXOJUTh aJICKBAaTHYIO MPEAJIOKEHHOH 3a/1aue PU3MYECKYIO MOJIEIb, pa3pemarh npooieMy Kak
Ha OCHOBE WMEIOIIMXCS 3HAHUH OO0 JIEKTPOMArHUTHBIX SBJICHUSX C HCIOJIB30BAaHHEM
MaTeMaTUYECKOro anmapara, Tak ¥ [Py IOMOIIN METOO0B OLICHKH.

Keanmoguvie agnenusn. Boinycknuk nayuumecs:
- pacro3HaBaTh KBAaHTOBBIC SIBICHHS M OOBSCHATH HA OCHOBE MMEIOUIMXCS 3HAHWH OCHOBHBIC
CBOWCTBA WMJIM YCJIOBHS NPOTEKAHMS AITUX SIBJICHUW: €CTECTBEHHAs M HCKYCCTBEHHAs PaJuo-
aKTHBHOCTB, 0. -, 3 - ¥ Y - U3JIy4eHHs, BOSHUKHOBEHHE JITHEWYATOTO CIIEKTPa U3Iy4EeHUs aTOMa;
- ONUCHIBATh M3y4YCHHBIC KBAHTOBBIC SIBICHUS, HCIOJB3YS (U3NYECKHE BEIHMYMHBI: MacCCOBOE
YHCII0, 3apsIOBOE YKCIIO, TIEPHOJ MOJIypaciaja, SHeprusi (GOTOHOB; MPU ONMUCAHUY TPABHIBHO
TPAaKTOBaTh (PU3UYECKUN CMBICI HCIOJIB3YEMBIX BEIHYMH, MX OOO3HAYCHUS W CIMHHIIBI
U3MEpEeHHUs; HaXOAUTh (OPMYJIbI, CBSA3BIBAIONINE AAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMH
BEJIMYMHAMH, BBIYHCIISTH 3HAYCHNE (PH3UUECKON BEITMYMHEI;
- aHAIM3UPOBATh KBAHTOBBIC SIBICHHS, WUCIONB3YS (U3MUYECKHE 3aKOHBI M TOCTYJAThl: 3aKOH
COXpPAHEHHsI JHEPruM, 3aKOH COXPAHEHMS DSJIEKTPHUYECKOTO 3apsijia, 3aKOH COXPaHEHHS
MaccoBOTO 4YHCJIa, 3aKOHOMEPHOCTH M3JIyYeHHMs] M TMOIJIOIIEHUS CBETa aTOMOM, IpPHU 3TOM
pas3ynyaTh CIOBECHYIO ()OPMYIHUPOBKY 3aKOHA M €T0 MaTeMaTH4eCKOe BBIPAKEHUE;
- pa3iauyaTh OCHOBHBIE NMPHU3HAKU IUIAHETAPHOM MOJENU aTOMa, HYKJIIOHHOM MOJEIN aTOMHOIO
a7pa;
- TPUBOIUTH HPUMEpPbl MPOSBIEHUS B TNPUPOAE M TNPAKTUYECKOTO HCIOIb30BAHUS
PaZMOaKTHBHOCTH, SIIEPHBIX U TEPMOSACPHBIX PEAKINH, CIIEKTPAILHOTO aHAaJIH3a.

Boinycknuk nosyuum 603MOMCHOCHb HAYUUMbBCA:
- UCTOJIB30BAThH TMOJTYYCHHBIC 3HAHUS B IMOBCETHEBHOM JKM3HU MPHU OOpaIIeHUH ¢ IpUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU (CUETYMK MOHU3UPYIOIIMX YaCTHL, TO3UMETP), Ul COXpaHEHUs
3/I0POBBS M COOJIOAEHHSI HOPM IKOJIOTMYECKOTO TIOBEICHHS B OKPY’KalOIIeH cpene;
- COOTHOCHUTb SHEPIUIO CBA3U aTOMHBIX AJep C 1e(PEKTOM MacChl;
- IPUBOANTH TIPUMEPHI BIUSHUS PAAMOAKTHBHBIX U3Ty4YE€HUI Ha JKUBBIE OPTaHWU3MBI, TOHUMATh
NPUHIMI JEHCTBUS 103UMETPa U Pa3UYaTh YCIOBHUS €0 UCTIOIb30BaHUS;
- TOHMMAaTh JKOJOTWYECKHE TpPOOJIEeMBbl, BO3HUKAIONIME TIPU WCIIOJIB30BAaHUH ATOMHBIX
AIIEKTPOCTAHLUH, U IYTHU PELICHUs 3TUX MPOOJIeM, IEPCIEKTUBBI UCIIONIb30BAaHUs YIIPABISIEMOT0
TEPMOSAEPHOTO CHHTE3A.

Inemenmour acmponomuu. Beinycknuxk nayuumea:
- yKa3bIBaTh Ha3BaHUs TUu1aHeT COTHEYHOH CHCTEMBI; pa3liidaTh OCHOBHBIC MPH3HAKH CYTOYHOTO
BpallleHNs 3Be3/1HOro Heba, nBrxkeHus JIynsl, COJHIIA U MJIaHET OTHOCUTENIBHO 3BE3I;
- MOHUMATh Pa3TAYHsI MEXK]y TeITUOIEHTPUICCKOHN U TEOIICHTPUYECKON CHCTEMaMU MHpa;

BoinycKknuK nosiyuum 603M0MCHOCHb HAYUUMbBCA:



- YKa3bIBaTb O6IJ_[I/IG CBOMCTBA U OTJIHMYHA IJIAHET 3€MHOI rpynmnsbl 1 IJIAHCT-TUTAHTOB; MaJlbIX
ten CoJHeYHOW cHUCTEeMbl W OOJBIIMX TUIAHET, TOJIb30BAaThCA KapTOW 3BE3JHOTO Heba mpu

7 KJjIacc

JlaGopaTopHbIie

Ne /i1 | Pasmenst Coxmeprxanue
A AP paboThI

HaAOIIOIEHUSX 3BE3THOTO HEOa,;
- pa3nuyaTh OCHOBHBIE XapaKTEPUCTUKU 3Be3] (pa3Mmep, LBET, TEMIEpaTypa) COOTHOCUTDH LIBET
3BE3/bl C €€ TEMIIEPATYPOI;
- pa3jn4aTrhb THIIOTE3bI O MPOUCXOKIACHUN CoJIHEeUHON CHCTEMBI.
2. Conep:xanue yueOHOIo nmpeamera, Kypca




®uzuka - Hayka o npupoae. Dusmueckue | 1. OnpeneneHue HeHb
= SIBJICHUS. dusuueckue CBOMCTBA Tel. | AeJICHUS
I Habmonenue u onucanue (GU3NUECKUX SBICHHUM. | U3MEPUTEIBHOTO
2 Ousnueckue BelnYMHbL. V3Mepenus (usnueckux | mpubopa.
5 BEJIMYUH: JUIMHBI, BPEMEHHU, TEMIEpaTyphl.
%? dusnueckue npudbopsl. MexxayHapoaHas cucrema
M eauHul. TOYHOCTh M MOIPEIIHOCTh W3MEPEHMI.
Du3uKa U TEXHUKA.
Ctpoenune BemiectBa. OmnbIThl, Jo0Ka3biBaromue | 2. OnpeneneHue
® = aTOMHO€  CTpPOEHHE  BellecTBa.  [eIuioBO€ | pa3MEpOB MAJIbIX TEIL.
E §f5: JBWKEHHE aTOMOB M MOJEKyJl. bpoyHOBckoe
% 38 nexkenne. uddysus B razax, KUIKOCTAX H
= S g | TBEpABIX  Tenax. B3anmopeiictBue  yacrtuil
T = § BElLIECTBA. ATrperaTHble COCTOSHUS BEILECTBa.
2 £ QE,[ Mopenu cTpoeHusi TBEpAbIX Tel, KUIKOCTEH H
,":’ § @ | ra3oB. OOBACHEHNE CBOMCTB ra3oB, JKHIKOCTEH U
3) TBEpAbIX TE€I HAa  OCHOBE  MOJIEKYJISIPHO-
KMHETUYECKUX MTPE/ICTABICHUM.
Mexanuueckoe nBwxkeHue. Tpaekrtopusa. Ilyts. | 3. U3mepenue macchl
PaBHOMepHOE U HEpaBHOMEpPHOE JBHKEHHE. | TeJla Ha PhIYaKHbIX
Cxkopoctb. ['paduku 3aBUCUMOCTH ITyTH ¥ MOJIYJIsl | Becax.
= CKOpPOCTHM OT BpemeHH jBwkeHus. Wuepuus. | 4. U3mepenue oobema
o NueptHocth Ten. B3ammoperictBue Ten. Macca | Tena.
S tena. Msmepennme Maccel Tena. IlmotHocts | 5. OnpeneneHue
é & |sBemecrBa.  Cuma. Cuma  mxectn.  Cuiia | IIIOTHOCTH TBEPJOTO
= Q ynpyroctu. 3akon ['yka. Bec tena. CBsa3p Mexay | Tena.
&~ | cuIoii TAKECTH M Maccoil Tena. 6. I'panynpoBanue
g Cuna  TsDKeCTH  Ha  JOpYrMX  IUIaHETaX. | IPYXHUHBI U
g Junamomerp. Crnoxenue ABYX CHIL, | H3MEPEHHE CHLT
HaIpaBJIEHHBIX 1o OJIHOM MPSIMON. | TUHAMOMETPOM.
PaBHopelcTByromas aByx cwil. Cuna TpeHud. | 7. U3mepenue cuibl
®uznyeckas npupoga HeOecHbIX Tesl CONHEYHON | TPEHHS C TOMOLIBIO
CUCTEMBL. JMHaAMOMETpA.
R Hasnenue. JlaBnenune TtBepapix Tten. JlaBnenue | 8. Omnpenenenue
§ = raza. OOBsiCHEHHE JaBlieHUs Ta3a Ha OCHOBE BLITaJ'IKI/I]iaIOH.Ieﬁ }
% 9 MOJIEKYJISIPHO-KUHETHUECKUX MPEJICTABICHUN. | CUJIBI, IEUCTBYIOIIEH
%E,\ [lepenaya naBiaeHWs Ta3aMM M KUAKOCTSMHM. | Ha IOTPYKEHHOE B
2 = : 3akon [lackams. CooOmaromuecss  COCYIBI. | )KHAKOCTH TEJO.
5 5 O | ArmMocdepHoe naBienume. Metonapl u3Mepenus | 9. BrricHenue
= 2 atMocepHoro namieHus. bapomerp, MaHoOMeTp, | yCIOBUH IIaBaHUS
25 NOPUIHEBOW  JKUAKOCTHBI ~ HAacoc.  3aKOH | Teja B JKUJIKOCTH.
é@( a Apxumena. VYcnous TJIaBaHUs TeNl.
Bo3nyxomnaBanue.
_ | Mexanuueckast pa6ota. MomrHocts. IIpocteie | 10. Beisicuenue
< Ci MeXaHU3Mbl. MOMEHT cuiibl. Y CIIOBHUS paBHOBECHUS | YCIIOBUS PaBHOBECHS
5 § T | ppryara. «30JI0TO€ TIPaBWIIO» MEXaHWKW. Buabl | peruara.
S E = | paBHoBecus. Koaduuument nonesnoro aevicreus | 11. Onpenencnue
S e % (KITT). OHeprus. [TorenunaneHas u | KII/ npu noaseme
& | KMHETHUeCKas SHEPTH. [IpeBpatienue sHepruu. TeJa M0 HAKJIOHHOU

TIITOCKOCTH.

HToroBast KOHTposbHAs padoTa (1 u)

8 ki1acce




Tennosslie siBneHus (23 )

TemmoBoe nBuxeHue. TemnoBoe paBHOBECHE.
Temmneparypa. BuyTtpenusisi sneprus. Pabora u
teronepenaya. TemnonpoBoaHocTs. KonBekuus.
N3nyyenne. KonuuecTBO TEIUIOTHL. Y AENIbHAS
TEIJIOEMKOCTh. Pacder koiauyecTBa TEILUIOTHI IPHU
TErI000MeHe. 3aKOH COXPAHEHHUs U TPEBPALCHUS
SHEPIUM B MEXaHUYECKUX U TEIUIOBBIX IIPOLECCaX.
[InaBieHne M OTBEplAEBaHUE KPUCTAIIMYECKUX
Ten. YenbpHas TeruioTta miasieHus. Mcnapenue u
koHAeHcauus. Kunenue. BnaxHocTs Bo3ayxa.

VY nenbHas TEIJI0Ta napooOpa3zoBaHusl.
OObsicCHEHHE M3MEHEHHUs arperaTHOro COCTOSHUS
BEILECTBA HA OCHOBE MOJIEKYJISIPHO-KMHETHYECKUX
npeacrasienuii. [IpeoOpa3zoBanue sHepruum B
TEIJIOBBIX MaluHax. J[BUrarenbp BHYTPEHHErO
cropanus. [lapoBas TtypOuna. KIIJ[ TemmoBoro
JIBUTATENs. DKOJIOTMYECKHUE poOIeMbI
MCII0JIb30BaHUs TEIJIOBBIX MAIlIKH.

1. CpaBHeHue
KOJIMYECTB TEIIOTHI
IIPY CMEUIMBaHUU
BO/Ibl pa3HOU
TEMIIEPATYPHI.

2. Usmepenue
yACIbHON
TEII0EMKOCTH
TBEPJOTO Tea.

3. U3mepenue
BJIQ)KHOCTH BO3/1yXa.

Dnektpuueckue siBiaeHus (29 q)

Onextpuzanus Ten. J[Ba poja 3IEKTPUYECKHX
3apsaoB. B3auMonencTBUE  3apsDKEHHBIX — TEIL
[TpoBOHUKY, AMAIEKTPUKU U TOJYIPOBOJAHUKH.
OnekTpuueckoe  moJjie.  3aKOH  COXpaHEHUus
3JIEKTPUYECKOTO 3apsa. JemumocTb
AIIEKTPUYECKOr0 3apsna. OJeKTpoH. CrpoeHue
aToma. DJeKTpuueckuil Tok. JleiictBue

AIIEKTPUYECKOTO I0JIS HA 3JIEKTPUUYECKHUE 3apsIbl.
Hcrounuku Toka. Onekrpuueckas wnemnbs. Cuia
TOKa. DNeKTpUYECKOe HapsHKEHUE.
DNEeKTpUYECKOe CONpOTHBIEHHE. 3akoH OMa s
ydacTka LeMH. [locnenosarensHOE u
napajijelibHOe COoeIMHeHHe MPOBOJHUKOB. Pabora
U MOIIHOCTh DJIEKTPHUUECKOTO0 TOKa. 3aKOH
Jbxoyna - Jlenna. Konpencarop. IlpaBuna
0€30MacHOCTH NPHU padoTe C IIEKTPOIPHUOOPAMH.

4. Coopka
BJIEKTPUYECKON LIETTH
Y U3MEPEHUE CUJIBI
TOKa B €€ pa3IMYHbIX
y4acTKax.

5. Usmepenue
HaIpPsDKEHUS Ha
Pa3IUYHbIX y4acTKax
NEKTPUYECKON LIETIN.
6. PerynupoBanue
CHJIBI TOKA PEOCTATOM.
7. U3mepenue
COIIPOTHBIICHUS
MIPOBOJHUKA HPHU
IIOMOIIIM aMIlepMeTpa
U BOJIbTMETpA.

8. U3mepenue
MOIIHOCTH U pabOThI
TOKA B 3JIEKTPUUIECKON
JamIie.

DNEeKTpOMAarHUTHBIE

sBiaeHus (5 9)

OneiT Opcrena. MarnutHoe mnoje. MarHuTHoe
MoJie NpsIMOro Toka. MarHMTHOE MoJie KaTyIIKU C
ToKOM. IlocTOosiHHBIE MarHUTHI. MarHuTHOE MOJje
MMOCTOSTHHBIX MarHuToB. MarauTHoe mojie 3eMIIN.
B3aumoneiictBue MAarHHUTOB. JlelicTBHue
MarHUTHOTO TIOJII Ha TMPOBOJHHK C TOKOM.
DNEKTPUUYECKUI IBUTATENb.

9. Coopka
JJIEKTPOMArHuTa U
UCTIBITAHUE €TO
JICACTBUA.

10. U3yuenue
ANMEKTPUIECKOTO
JBUTATENS
MTOCTOSTHHOTO TOKa
(Ha MO/IeNIH).




CBETOBBIE SBJICHUS

(10 1)

Uctounuku CBETA. [IpssmonuHerinoe
pacnpocTpaHeHue cBeTa. Buaumoe ABMXEHUE
ceetmil. OTpaxeHue cCBeTa. 3aKOH OTPaKEHUSA
ceera. Ilnmockoe 3epkano. IIpenomiienue cBera.
3akoH mpenomiieHuss cBera. JIuH3bl. DokycHOe
paccTostHue JuH3bL. OnTuueckas cujaa JUH3BL
N3o0pakenusi, naBaemble JHMH30H. [7ma3 Kkak
onTuyeckas cucreMa. Onruyeckue npuOopsl.

11. Tlony4yenue
n300pakeHus pH
TIOMOILH JINH3BI.

Wrorosast koHTpobHas padoTa (1 u)

9 kjacc

3aKOHBI B3aUMOEICTBUS U

IBYKEHMS Teq (29 1)

Cucrema  orcuera.
MPSAMOJIMHEHHOTO
paBHOMepHOro  nBwkeHus.  [IpsmonuHeniHoe
PaBHOYCKOPEHHOE  JIBMJKCHUE:! MI'HOBEHHAasI
CKOpOCTh, YyCKOpeHHue, nepememnieHue. ['papuku
3aBUCUMOCTH  KHHEMAaTHYECKUX BEJIMYUH OT
BPEMEHM NPU PAaBHOMEPHOM U PaBHOYCKOPEHHOM
IBUKEHUH. (OTHOCHUTENBHOCTh MEXAHUYECKOIO
JIBUKECHUSI.
['eonenTpryecKas U reJIMOLEHTPUYECKAs CUCTEMBI
Mmupa. MHepuuanbHas cucreMa OTCYeTa. 3aKOHBI
Herotona. CoOonHoe mnazneHue. HeBecoMocTs.
3aKOH BCEMHUPHOIO TAroreHus. Mmmynbc. 3akoH
COXPaHEHHMsI UMITyJIbca. PEakTUBHOE IBHKECHHUE.

MarepuanbHas
[lepememnienue.

TOYKA.
CxopocTh

1. UccnenoBanue
PaBHOYCKOPEHHOT'O
IBUKEHUSA 0e3
HAYaJIbHOW CKOPOCTH.
2. U3mepenue
YCKOPCHUS
CBOOOHOTO ITaICHUS.

MexaHndecKnue KoJieOanus

1 BOJIHBL 3BYK (16 u)

Konebarensnoe nemxenue. Konebanus rpysa Ha
MpYKUHE. CBoOoHbBIE KoJe0aHus.
KonebarenbHas cuctema. MasTHUK. AMIUIMTY/A,
nepuoJi, dactora Koyiebanui. IlpeBpamieHue
PHEPTUM  TPH  KOJIEOATENbHOM  JIBIDKEHHH.
3aryxaromue KoJIeOaHusl. BrinyxeHHbIE
Kosie0aHusl. Pesonanc. Pacnpoctpanenue
KosiebaHuil B ympyrux cpenax. Ilomepeunsie u
NPOIOJIbHBIC BONHEL. [[inHa BONHBL. CBSI3b AJTMHBI
BOJIHBI CO CKOpPOCTBIO €€ paclpoCTpaHEHHs U
nepuoAoM  (4actoToif).  3BYKOBBIE  BOJIHBI.
CkopocTb 3ByKa. BeicoTa, TeMOp UM TpPOMKOCTbH
3BYKa. JX0. 3BYKOBOW PE30HAHC.

3. UccnenoBanue
3aBUCHMOCTH TIEpHOJIa
M 4aCTOThI CBOOOIHBIX
KoJIEOaHHMI MasiTHHKA
OT JUIMHBI €70 HUTH.




DneKTpoMarHuTHoe moJje (27 4)

OnHOpOOHOE M HEOAHOPOJHOE MATHHUTHOE IIOJIE.
HamnpasieHne TOka W HampaBiICHUE JIMHUM €ro
MarHutHoro  mons.  IlpaBunmo  OypaBuuka.
Oo6napyxeHue MarHuTHoro nosis. Ilpasuno nesoit
pyku. UHAYKIIMA MarHUTHOTO MOJsi. MarHuTHBIN
notok. OmnbiTel @apaznes. DaeKTpOMarHUTHas
uHAyKuua. HampaBieHue HMHIYKIMOHHOIO TOKa.
IIpaBuno Jlenma. JSIBieHHe  CaMOMHAYKIMH.
IlepemenHbIii TOK. ['eHEpaToOp NEPEMEHHOr0 TOKA.
[IpeoOpa3oBaHus SHEPTUHU B 3JIEKTPOreHEPATOPAX.
Tpanchopmarop.  Ilepemaua  yIeKTpUYECKOM
SHEPrUM HAa PACCTOSIHME. OJIEKTPOMAarHUTHOE
nosie. DJEKTpOMAarHuTHbIe BOJIHBL. CKOPOCTH
pacpoCTpaHEHUs]  DJEKTPOMATHUTHBIX  BOJIH.
BnusHMe 3JIEKTPOMArHUTHBIX M3JIy4YEHUN HaA
JKuBbIe oOpranu3Mbl. KoseOaTenbHbIl KOHTYD.
[TomyueHue  SIEKTPOMArHUTHBIX  KOJICOAHMIA.
[IpyHUMOBI ~ paguoOCBSI3U U TEJICBUACHMUSL.
OneKTpOMarHuTHas pupoaa CBeTA.
[Ipenomnenue csera. [lokazarens mpenomieHHs.
Hucnepcus cera. LiBera Ten. Tumbl onTH4yecKux

4. WzyuyeHue sIBICHUS
3JIEKTPOMAarHUTHOU
WHIYKIHUU.

5. HaGnronenue
CIUIOLLIHOTO U
JMHENYaThIX
CIIEKTPOB
HCITYCKAHHUSI.

Ctpoenue aToma 1 aTOMHOTO siipa (21 4)

crekTtpoB. [lorymonieHue u HCHycKaHue CBeTa
aTOMaMH. [Ipoucxoxnenue JIMHENYaThIX
CIIEKTPOB.

PannoakTMBHOCTh KakK CBUIETENBCTBO CIIOKHOIO
CTpoeHusi aroMoB. Aunbda-, Oera- W ramma-
uznydenusi. Omnbitel  Pesepdopma.  Snepuas

MOJeNIb aTtoMa. PanuMoakTHBHBIE NPEBpPAICHUS
aToMHbIX sigep. CoxpaHeHue 3apsgoBOro H
MacCoOBOTO YHCEI TPHU SIEPHBIX  PEaAKIUsX.
OKCIEPUMEHTAIbHbIE ~ METOJbl  HMCCIEIOBAHMS
yactull. [IpOTOHHO-HEUTpOHHAs MOJAENIb SApA.
®u3NYeCKUl CMBICI 3apsSJ0BOTO M MacCOBOTO
yucen. M3oronsl. [IpaBuna cmemienus s anbga-
u OeTa-pacmaja npu SASPHBIX peakluax. JHeprus
CBs3M vacTull B sape. JlemeHue spep ypasa.

Ilenmnas  peakuusa.  SnepHas  sHepreTuka.
Okonoruyeckre MpoOieMbl pabOThl  ATOMHBIX
AJEKTPOCTAHILIUMN. Ho3umerpusi. [Iepuon

noJjlypacnazsa. 3akoH paJuOaKTHUBHOIO pacnaja.
Bmmsaue PaaAOaKTUBHBIX I/I3J'Iy‘IeHI/H71 Ha KHBBIC
opranusmel. TepmosiaepHas peakuus. Vcrounuku
sHepruu COJIHIIA U 3BE3I.

6. U3mepenue
€CTECTBEHHOTO
paguanoHHOro GoHa
JI03UMETPOM.

7. U3ydeHue neneHus
S7Ipa aToMa ypaHa 1o
¢dororpaduu TpeKos.
8. Ouenka nepuoja
nojypacrnajia
HaXOJISAIINXCS B
BO3/1yX€ MPOyKTOB
pacriaja rasa pajioHa.
9. U3yueHue TpeKkoB
3apsHKEHHBIX YaCTHUI]
IO TOTOBBIM
¢dororpadusim.

3BOJIFOIIUA
Bcenensoit
(CR))

CrtpoeHue u

Cocras, cTpoeHue u npoucxoxaecHue CoaHeuyHON
cucrembl. [lmanerst u Manble Tena CosiHEUHOMU
cuctembl. CTpoeHHE, HU3Ty4YE€HUE U HBOJIOLUA
Comama u  3Be3n. CTpoeHue U 3BOIIOLUA
BcenenHoi.




6. BeimonnHeHne y4eOHBIX 3aJlaHuid, TPeOyOIUX

T JE€MOHCTpaLuU KOMIIETEHTHOCTEH,
2 E - | XapaKTepU3ylOmUX —E€CTECTBEHHO — HAY4HYIO
= 2, 2 | rpaMOTHOCTB.

g % Z | Pemienne pacyéTHBIX 3a/1@4, NPEANONAraroLuX
Lé S | ucnonbzoanre  puzMueckod  monenm  H

OCHOBAaHHBIX Ha  COACPKaHWUU  PA3IUYHBIX
pa3nenoB Kypca (GU3HKY.

Wrorosast koHTpobHas padoTa (1 9)

— O 00 1NN W

IIpoexTHAast HeATEJbHOCTH

. duznyeckue mpuOOPsI BOKPYT HAC.

. @u3nyecKue SIBICHUS B XyJ0’KECTBEHHBIX IPOU3BEICHUSX.

. HobGeneBckue aypearsl B 00J1aCTH (PU3UKH.

. EnvHuIIbI M3MepeHns B pa3HbIX CHCTEMaXx.

. 3apoKIeHNE U Pa3BUTHE HAYIHBIX B3TJIAI0B O CTPOSCHUH BEIIIECTBA.

. Auddy3us Bokpyr Hac.

. Y IUBUTEIbHBIE CBOMCTBA BOJIBI.

. Inepuus B )KU3HU YeIOBEKa.

. IInoTHOCTH BemecTB Ha 3emiie U Ipyrux miaaHerax ColHeYHON CUCTEMBI.

. Cuna B HalIUX pyKax.

. Ucnionp3oBanue sneprun CojHIla Ha 3eMiie.

. AMop(HBbIe Tea U UX TIIaBJICHHE.

. ObpazoBaHue pOCHI, HHES, CHETA, TOXKIS.

. KpyroBopot Bozb! B ipupo/ie.

. Bugiel Terutonepenaun B mpupoje U TEXHUKE.

. I3MeHeHre BHYTpEHHEH SHEPTrUu Py COBEPIICHUH PaOOTHI.

. I3roToBieHue 31eKTpoCcKomna.

. XuMU4ecKoe AeHCTBHE ANEKTPUUECKOTO TOKA U €0 HCIIOIb30BaHUS B TEXHUKE.
. UcTopusi pa3BUTHSI SIEKTPUUYECKOTO OCBEIICHHUS.

. O4Ku, 1anbHO30PKOCTh U OIIM30PYKOCTb.

. Pacder ckopocTu IBMKEHUS TPAHCIIOPTa U TOPMO3HOTO MTYTH.

. YnbpTpa3Byk u uHGPa3BYK, UX BIMSHUE HA YETTOBEKA.

. Ponb ynpTpa3Byka B OMOJIOTUM U MEJTUIIUHE.

. DNEKTPUYECKHA CITIOCOO OYMCTKH BO3/AyXa OT MBLIH.

. [I[ppuMeHEeHHEe MarHATOB B ME/TUIIHHE.

. CriocoObl S5KOHOMHH AIEKTPOIHEPTHH.

. OKoJioru4eckue npo0aemMsl AEPHON SHEPTETUKH.

28.
29.
30.

[TpobnemMbl KOCMUYECKOTO Mycopa.
MupoBble TOCTUKEHUSI B OCBOEHUU KOCMHUYECKOTO MPOCTPAHCTBA.
JIyna — cnyTHHK 3eMIIH.




3. TemaTuyeckoe NJIAHUPOBAHHE

7 kaace
o o OCHOBHEBIE BUIEI
= = JEATENbHOCTH OcHoBHEIE
Paznenst § § TeMbl ;8 § oOyJaromuxcs HaIpaBlICHUS
[IPOrPaMMBbI S = g (Ha ypoBHE BOCIIUTATEIbHON
g ™ YHUBEPCATBHBIX NEeATETbHOCTH
y4eOHBIX JICHCTBUN)
1. BBenenue 4 | BBenenue 4 | HaGaromate u [Tarpuornueckoe
OTMCHIBATh (PU3UYECKUE | BOCITUTAHUE,
SIBJICHUS. Y4acTBOBATh B| 3CTETHUECKOE
0OCYX/IEHUH SBJICHHUSI | BOCIIUTAHUE,
NaJIeHUs Tel Ha 3eMJII0. | IEHHOCTU HAyYHOTO
Bpricka3bIBaTh TMIIOTE3bI,| TO3HAHUS,
IPEIOIOKEHHUS, TPYIOBOE
Ornpenenars 1eHy BOCITUTaHUE U
JIEJICHUS TIIKAJIbI npodeccuoHanbHOe
npuOopa, NOrpeUIHOCTh | CAaMOOIPEIEIICHHUE.
U3MEpEeHHUSI.
[IpoBoauTth HabOMIOIEHUS
(bu3MUECKUX SIBICHUN;
U3MEPATH PU3NIECKUE
BEJIMUMHBI: PACCTOSHUE,
IPOMEXYTOK BPEMEHH,
TEMIEpPaTypy.
2. 6 | [lepBonauanbueie | 6 | HaGmogats u Hennoctu
[TepBoHavanbHbIC CBEJICHHUS O OOBSCHSTH SIBJICHHE HAy4YHOTO
CBECHMUS O CTpPOEHUU QG y3un. MO3HAHUS,
CTPOEHUU BELIECTBA BBINOIHATE ONBITEI IO | TPYZAOBOE
BElIECTBA 0OHapyXEHHUIO BOCIHUTAHUE U
JEICTBUS CUII npodeccuoHaIbHOe
MOJIEKYJISIPHOTO CaMOOINpeIeNIeHUE,
IPUTSKEHUS. JKOJIOTHYECKOE
OOBsCHATH CBOMCTBA BOCITUTAHHE.
ra3oB, JKUJKOCTEH U
TBEP/bIX T€J Ha OCHOBE
aTOMHOU TEOPUH
CTPOEHHSI BEILIECTBA.
3. 23 | 1. Mexanuveckoe | S5 | PaccuurThiBaTh MyTh U Hennoctu
B3anmopeicTeus JBUKCHUE CKOpOCTbB TeJIa IIpH Hay4HOT' O
TeN paBHOMEPHOM MO3HAHUS,
NPSAMOJIMHEHHOM TPYZOBOE
JBUKECHHH. BOCIIMUTAHUE U
[IpencraBnsaTe npo¢eCcCuOHAIBHOE
pe3yJIbTaThl U3MEPEHUIN | CaMOOIIPENIETIEHHE,
Y BBIUMCJICHUH B BUJIE | SKOJIOTHYECKOe
TabuIl U TpadUKOB. BOCIIMTAHHE

Onpenenars NyTh,
MIPOMICHHBIN 3a JaHHBIN
MPOMEKYTOK BPEMEHH,




2. IInoTtHOCTE

3. Cunbl

11

U CKOPOCTH TeJa Mo
rpaduKy 3aBHCUMOCTH
MyTH PAaBHOMEPHOTO
JBUKEHUSI OT BPEMEHHU.
N3mepsarts maccy Tena,
IJIOTHOCTH BEIIICCTBA.
Uccnenosats
3aBUCHMOCTD
YJIMHEHUSI CTAIbHOMN
MPY>KUHBI OT
MIPUIIOKEHHOM CHUJIBI.
HccnenoBathb
3aBUCHMOCTH CHJIBI
TPEHUS CKOJIBXKEHUS OT
TUIOIIAIN
COTMPUKOCHOBEHUS TN U
CUJIbI HOPMaJIbHOTO
nasienus. 3mepsrs
CHIIBI B3aMMOICHCTBHS

JIBYX Tell.

4. JlaBneHue

TBEPJBIX TE,
JKUJIKOCTEN U
ra3oB

21

1. JlaBnenue

14

2. Apxumenoa
cuia

O60CHOBBIBATH
0COOEHHOCTH Iepeavu
JlaBJIEHUs TBEPIBIMU
TEJIaMH, )KUJIKOCTAMU U
ra3amMu CBOMCTBaMH U
CTPOCHHEM BEILIECTBA B
Pa3JIMYHBIX arperaTHbIX
COCTOSIHUSIX.
OKCHEpUMEHTAILHO
JI0Ka3bIBaTh 3aKOH
[Tackans.
OO6HapyxuBaTh
CYLIECTBOBAHHE
aTMOC(EpPHOTO
JTaBJICHHUS.

Pemats 3amaun Ha
pacy€T naBieHUS
TBEPIOTO Tena, CToa0a
KUJKOCTH,
aTMOC(epHOro
JTaBJICHMUS.

N3yuuts yCTpONCTBO U
MPUHIUT JEHCTBUS
O6apoMeTpa-aHepouaa,
MaHOMeTpa.
OOBACHATH PUYUHBI
IJIaBaHUs Tedl.
N3mepsTs cuty
Apxumena.
HccnenoBaTh ycnoBus
TJIaBaHMs TeJl.

Ilennoctu
HAy4YHOTO
TIO3HAHUS,
TPYIOBOE
BOCIIUTAHHE U
npoecCHOHATLHOE
caMooIIpe/IeJICHuE,
IKOJIOTHYECKOE
BOCITUTaHHE.




5. Pabora u
MOIIIHOCTb.
DOHeprus

13

1. PaGora u
MOILLIHOCTb

2. DHeprus

Pemrate 3amaun Ha
pacyér MEXaHUYECKOU
paboThl U MOIIHOCTH.
[IpoBepsTh ONBITHBIM
MyTEM, TP KAKOM
COOTHOILICHUH CUJI U UX
JI€Y pblyar HaXOAUTCS
B PAaBHOBECHUH.
Onpenenars KITJ{
HaAKJIOHHOM IIOCKOCTH.
[IpuBoANTE IPUMEPHI
T€ll, 00J1aIar0INX
MOTEHIIMAIILHON U
KHHETHYCCKOM
SHEpruewu;
MIpEBpAIlCHHS YPHEPTUU
W3 OJIHOT'O BHJA B

JIPYTOM.

[leHHOCTH HAy4HOTO
MO3HAHUS,

TPYI0BOE
BOCIIMTAaHUC U
npodeccuoHanbHOe
CaMOOIIPEIEIICHUE,
JKOJIOTHYECKOe
BOCITUTAHHUE.

Hrorosas
KOHTPOJIbHAS
pabora

HroroBas
KOHTPOJIbHAS
pabora

Pewiate 3a1aun Ha
pacyér MEXaHUYECKOU
paboThl U MOLITHOCTH.
[IpoBepsTh ONBITHBIM
IIyTEM, IIPU KaKOM
COOTHOILICHUH CHJT U UX
1€ pbhluar HaXOqUTCs
B PAaBHOBECHHU.
Omnpenensars KI1/]
HaKJIOHHOM MJIOCKOCTH.
[IpuBOUTE IPUMEPHI
Ten, 001a1aI0INX
MNOTEHLIMAIIBHOU U
KUHETHYECKON
SHEPIUEH;
MPEBPAILIECHUS SHEPTUU
Y3 OJIHOTO BUJIA B

JPYTOH.

Ilennoctu
Hay4YHOT'O
MO3HAHUSA.

8 kiaacce

1.TemmoBrie
SIBJICHUS

23

1. KonnuecTtBO
TEIJIOTHI

12

HaOmronaTs n3aMeneHue
BHYTpPEHHEH dHeprun
TeJa MpH TerIonepeade
U paboTe BHEIIHUX CHIL

IlennocTtu
Hay4HOT'O
MTO3HAHUSA,
3KOJIOTUYECKOE
BOCITHTaHUE.




2. 3menenue
arperaTHbIX
COCTOSHHH
BEIICCTBA

11

Hccnenosats siBiieHue
TETI000MEHa pU
CMEIINBAHUN XOJIOIHOM
U ropsiYey BOABI.
BbrunciasaTe KOIMYECTBO
TEIUIOTHI U yJEIbHYIO
TEIUIOEMKOCTb BEILECTBA
IIpH TEIIoNepeiaye.
W3mepsATh yaenbHyro
TEIIOEMKOCTb BEILIECTBA
W3mepsaTh TemIoTy
IJIaBJICHUS JIbJA.
Hccnenosats Temossle
CBOICTBa MapaduHa.
HaGmronate nu3menenus
BHYTPEHHEHN SHEPruu
BOJIbI B PE3YJIbTATE
ucrnapeHus. Beraucusrs
KOJIMYECTBO TEIUIOTHI B
npoueccax
TEIUIoNepeIauu pu
IUIABJICHUU U
KpUCTAJLIU3AL1H,
UCIIApEHUU U
KOHJICHCALIUU.
Boruncnsate yaenbHyro
TEIUIOTY IUIaBJICHUS U
napooOpa3zoBaHUs
BemecTsa. 3mepsrs
BJIQ)KHOCTb BO3/1yXa IO
TOouke pochkl. O6CyX)aaTh
9KOJIOTUYECKHE
MIOCIIEACTBUS
IIPUMEHEHHUS JBUTaTEIEH
BHYTPEHHETO CTOpaHMUsl,
TEIUIOBBIX U
TUAPOIEKTPOCTAHIIAM.

3.
DIIEeKTpUUYECKHE
SIBIICHUS

29

1.
DJIeKTpocTaTHUKA

2.
DJeKTpudecKas
L[ETIb

15

HabGmronats gBiaeHus
ANEKTPU3AIHA TN IPU
COTPUKOCHOBEHHHU.
OOBACHSITD SIBICHUS
ANEKTPU3ALNU TENT U
B3aNMOJEHCTBHUSI
INMEKTPUUECKUX
3apsIOB.

HccaenoBaTh neicTBUA
AIEKTPUIECKOTO TTOJISI
Ha Teja U3
MTPOBOHUKOB H
TUDIIEKTPUKOB.
CoOupaTh ¥ HCIBITHIBATH

QJICKTPHUYICCKYIO LICIIb.

ITarpuoTnueckoe
BOCIIMTAHUE,
LIEHHOCTH
HAYYHOTO
MO3HAHUS,
TPYZOBOE
BOCIIUTaHHUE U
npo¢eCcCuoHAIBHOE
caMooIIpe/iesIeHue,
9KOJIOTHYECKOe
BOCITUTaHHE.




3. PaGora u
MOII[HOCTh TOKAa

N3Mmeparts cuiy Toka B
AJIEKTPUYECKOM LIETIH.
N3mepsaTs HanpspKkeHue
Ha y4acTKe IeTu.
H3mepars
AJIEKTPHUECKOE
COIIPOTHUBIICHUE.
HccnenoBath

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

Wzmepsare paboty u
MOIIIHOCTb
AJIEKTPUUECKOTO TOKA.
Boruncnsae cuily Toka B
1eny, paboTy U MOIITHOCT
ANEKTPUYECKOTO TOKA.
OOBACHATD ABJICHUS
HarpeBaHus
MPOBOJIHHUKOB
ANMEKTPUYECKUM TOKOM.
3HATh U BBINOIHSTH
npaBuiia 6€30MacCHOCTH
pu paboTe ¢
UCTOYHUKAMU
MOCTOSTHHOTO TOKa.

4. DnexTpo-
MarHUTHbBIE
SIBIICHUS

DeKTpo-
MarHUTHbBIE
SIBIICHUS

DKCEPUMEHTAIBHO
U3y4aTh SIBJICHUS
MarHUTHOTO
B3aUMOJICHCTBUSA TEI.
N3yuats siBneHus
HaMarHUYHBAHHUS
BEIlIECTBA.
Hccnenosars nericreue
3JIEKTPUUYECKOT0 TOKA B
MPSIMOM MPOBOJTHUKE Ha
MarHUTHYIO CTPEIIKY.
OOHapyXuBaTh AEHCTBY
MarHUTHOTO MOJS Ha
MPOBOJIHUK C TOKOM.
O6HapyXuBaTh
MarHuTHOE
B3aMMOJEHCTBHE TOKOB.
N3y4aTe npuHOIMO
JNEeUCTBUSA

OJICKTPOABUTATCIIA.

Ilennoctu
HAy4YHOTO
MO3HAHUS,
TPYIOBOE
BOCIIHTAHUE U
poQeCCHOHAIBHOE
camMoonpeeNeHne,
IKOJIOTHYECKOE
BOCTIHTaHUE.




5. CBeTOBEIE
SABJICHUSA

10

CBeTOBLIE
SABJICHUA

10

DKCIEepUMEHTAIBHO
M3y4yaTh SIBIICHHUE
OTpa)K€HUS CBETA.
Hccnenosars cBOKCTBA
N300pakKeHUsI B
3epkane. M3mepars

(b oKycHOE paccTosTHUE
cobuparomieit TMH3HI.
[TosnyuaTs
n300paxeHue ¢
IOMOIIBIO
cobuparomieit TMH3HI.
Habnronate siBieHue
JUCIIEPCHUH CBETA.

OcTeTHYECKOe
BOCIHUTAHUE,
[IEHHOCTH HAyYHOTO
MMO3HAHMUS.

HUrorosas
KOHTPOJIbHAS
pabora

HUtorosas
KOHTPOJIbHAS
pabora

BrinonHsaTe yueOHbIC
3a/1aHus, TpeOyroIIe
JIEMOHCTPALIIHU
KOMIIETCHTHOCTEIH,
XapaKTEepU3YIOLIUX
€CTEeCTBEHHO —
HAy4YHYIO FPAMOTHOCTb.

I_IeHHOCTI/I Hay4YHOI'O
ITO3HAHUs.

9 kaacc

1. 3aKoHBI
B3aUMOJIEUCTBUS
U IBUKEHUS TEI

29

1. OcHOBEI
KUHEMATUKHU

13

2. OCHOBEI
JTUHAMUKHA

12

3. Umnynsc

PaccuntbiBaTh yTh U
CKOpPOCTb IpU
PaBHOYCKOPEHHOM
JBUKEHUU Tea.
N3mepsaThs yckopeHue
CBOOOTHOTO TIa/ICHHS.
Onpenenarsb
MIPOMICHHBIN ITYTh U
YCKOpPEHUE IBUKEHUS
TeNa Mo rpaguky
3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOI'O
IIPSIMOJIMHEWHOTO
JBUKEHUS TeJla OT
BPEMEHH.

BeruucnaTe yckopeHue
Tesa, CUIIbI,
JIEACTBYIOILIAE HA TEJO,
WJIM Maccy Ha OCHOBE
BTOpPOT'O 3aKOHA
Hsrorona.
DKCIepUMEHTATBHO
HaxXOJIUTh
PaBHOJIECHCTBYIOIIYIO
JBYX CHIL.

ITaTpuornueckoe
BOCIIUTaHUE,
9CTETUYECKOE
BOCIIUTaHUE,
LCHHOCTH

HAYYHOT'O

MO3HAHUS,

TPY/ZI0OBOE BOCITUTAHY
U po¢eCCUOHAaTBHO
caMooIIpe/IeIICHHE.




Uccnenosarts
3aBUCHUMOCTD CHUJIBI
TPEHUS CKOJIBXKEHUS OT
IJI0LIAN
CONPUKOCHOBEHUS TEN U
CHUJIbI HOPMAJIBHOTO
JTABJICHUSI.

H3mepAaTs cumbl
B3aUMOJIEUCTBUS ABYX
TeNl.

Hamepars cuny
BCEMHUPHOT'O TATOTCHHUS.
[IpumensTh 3aK0H
COXpaHEHHUS UMITYJIbCa
JUIsl pacyeTa
pe3yJIbTaToB
B3aUMOJICUCTBUS TeEl.

2. Mexannueckue | 16 | 1. Mexanudeckue | 7 | OOBACHATH MPOIECC OCTETHUECKOE

KoJIeOaHHS U BOJIHBI KOJICOQHMI MasTHHKA. BOCIIUTAHUE,

BOJIHBL. 3BYK. Hccnenosathb IIEHHOCTH
3aBUCUMOCTD MIEPHOJIa | HAYYHOTO
KoJIEOAHHH MasTHHKA IMO3HAHMS,
OT €ro JJIMHEI U JKOJIOTHYECKOE
aAMILIUTY/IbI BOCITMTaHUE.
KOJICOQHHUH.

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

pacrpocTpaHeHUs
3BYKOBBIX BOJIH.
HccnegoBath
3aKOHOMEPHOCTH
Kosie0aHuil rpy3a Ha
MPY>KUHE.
DKCIEPUMEHTAIBHO
OTIPEIETISATh TPAHUIIBI
YaCTOTHI CIBIIITUMBIX
3BYKOBBIX KOJICOAHUH.

3. DneKTpo- 27 | 1. MarnuTtHOE 13 | DkcniepuMeHTanbHO [Tarpuotnueckoe

MAarHuTHOE I10J1e oJjie M3y4aTh SBJICHUS BOCIIUTAHUE,
MardauTHOTO LIEHHOCTH
B3aMOJEUCTBHSA TEI. HAy4YHOTO
N3yuatk siBeHUst TMO3HAHMS,
HaMarHu4uBaHUs TPYZIOBOE U
BEIIECTBA. npodeccuoHanbHOe
HccnenoBath eiCTBUE | CaMOONPEACIICHUE,
3JEKTPUUYECKOTO TOKA B | KOJIOTMYECKOE
MPSIMOM TIPOBOTHUKE BOCIIUTAHUE.

Ha MarHUTHYIO
CTPEJIKY.




2. DIeKTpo- 14 | O6HapyxXuBaTh
MarHUTHBIE JeiCTBIE MAarHUTHOTO
BOJIHBI OJIsl HA MIPOBOJIHUK C
TokoM. OOHapyKUBaATh
MarHUuTHOE
B3aUMOJICVICTBHE TOKOB.
N3yuats npuHIMI
JIEUCTBUSA
AJIEKTPOABUTATES.
4. Ctpoenue 21 | 1. Ctpoenue 7 | U3mepsaTh I'paxnanckoe
aToMa u aToma 3JIeMEHTapHbIN BOCIHUTAHUE,
aTOMHOTO sipa 2. Atommoe sapo | 14 AJICKTPUUYECKUMN 3aps/l. | MAaTPUOTUUYECKOE
Ha6mronate BOCIHUTAHUE,
JUHEHYaThIe CIIEKTPbI LEHHOCTHU
usnydenus. Habmonars | HayyHOTO
TpPEeKH anb(a-4acTuIl B | MMO3HAHUS,
Kamepe Bunbcona. 9KOJIOTHYECKOE
OO0cyxnarh TpoOJIEMbI | BOCIIUTAHUE.
BIIUSTHUS
PaIOAKTUBHBIX
U3ITy4EHUI Ha KUBBIC
OpTaHU3MBI.
5. CtpoeHnue u 5 | Ctpoenue u 5 | Habmronate u DCTETUYECKOe
IBOJIIOLIUSA ABOJTIOIUSA MPUBOJUTH IPUMEPHI BOCIIMTaHHE,
Bcenennoi Bcexennon U3MEHEHUS BUIa EHHOCTH
3B€3HOr0 Heba B HAy4yHOTO
TEYEHUE CYTOK. MO3HAHUS,
CpaBHHMBATH MJIAHETHl | SKOJOTUYECKOE
3eMHOM TpyIIIIbI; BOCTIHTaHUE.
TJTAHETHI-TUTAHTHI.
OOBsICHATH pU3NUECKUE
MPOIIECCHI,
MPOUCXOJAIINE B
HeJlpax 3Be3/I.
6. O6o6maromee | 3 | O6oOmaroree 3 | Ilpumenenue Hennoctu
MOBTOPEHUE MMOBTOPEHUE TOJTYYEHHBIX 3HAHUI HAy4YHOTO
JUISL HAYYHOTO MO3HAHUS,

00BACHECHUS
(u3MUECKUX SIBICHUN B
OKpY>Karolle npupojie
1 OBCEIHEBHOM
JKM3HH, a TaKXKe
BBISIBIICHHC
(hU3UIECKUX OCHOB
pslla COBpEMEHHBIX
TEXHOJIOTHI.

TPY/ZI0OBOE BOCITUTAHY
U ipodeCCHOHAaTBHO
caMooIIpe/iesieH e,
IKOJIOTHYECKOE
BOCIIMTaHHE.




Hrorosas 1 | Urorosas
KOHTPOJIbHAS KOHTPOJIbHAS
pabora pabora

BrimonHsaTs yueOHbIC
3aJaHus, Tpedyromue
JEMOHCTpAIUU
KOMIICTEHTHOCTEH,
XapaKTEePU3YIOIIHNX
€CTECTBEHHOHAYYHYIO
IrPaMOTHOCTb.

Pewats pacu€rnsie
3a/1a4u, B TOM YHUCJIE
MPEIoIararomme
HCIIOJIb30BaHUE
(bu3nyecKoit Moaenu u
OCHOBaHHbBIE Ha
CoJIep)KaHUHU
Pa3IUYHbIX pa3iesioB
Kypca pU3uKH.

[leHHOCTH HAy4HOTO
MO3HAHMUSL.

COI''TACOBAHO

[TpoTokoI 3ace1aHusi METOINIECKOTO
00BbeIMHEHNS yYUTENe eCTeCTBEHHO-
00LIECTBOBETYECKUX HAYK
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