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PABOYAA ITPOTPAMMA
KYPCA BHEYPOUYHOMH JESTEJBHOCTHU

«3aHnMAaTeIbHAA hu3uKa»

(ocHOBHOE 00111CE OOpa30oBaHME)






IMosicHuTe ILHAS 3aNIMCKA K pado4eil mporpamMmme
3aHATHI BHEYPOYHOI 1eATeJbHOCTH 10 (pusuke
«3anumaresbHas pu3uka (pusnKa B 3a1a4ax U
IKCIEePUMEHTAX» B /-8 Kiiaccax)

Pabouass nporpamma 3aHSITHH BHEYPOYHOI AeATEJbLHOCTH
no ¢u3nkKe I[peIHA3HAYeHa U1 OpraHu3allMd BHEYPOUYHOMU
NeSITEeNbHOCTH oOyuaromuxcs 7-8 KiaccoB U pa3paboTaHa B
COOTBETCTBUU C ®denepalibHbIM rocy/lapCTBEHHbIM
00pa3zoBaTeIbHOM CTaHAApTEe OCHOBHOTO OOIIero 00pa3oBaHUsA
(®roC 000), O0IT OO0 MBOY COII Ne 143, aTakxke ¢
yueroM Tiporpammbl Bociutaauss MBOY COLLL Ne 143 | ¢ yuérom
[Ipumepnoit  mporpammsel  BoctiuTaHuss u  KoHuenmun
MpernoiaBaHus y4eOHOTr0 npeamera «DPU3nKa» B
oOpa3zoBaTebHBIX Opranuzanusx Poccuiickoit ®Denepanuu,
peTN3YIONIMX OCHOBHBIE 0011I€00pa3oBaTEIbHBIE IPOTPAMMBI

O0mas xapakTepucTHKA Kypca BHEYPOUHOU JIeATeJbHOCTH

1o pusuke «3aHUMAaTeIbHAs (PU3UKA

Kypc BHeypouHOU pgearenbHOCTH TI0 (usuke —
CHUCTEMOOOPA3yIOIIMNH  JIJI1 E€CTeCTBEHHO-HAy4YHBIX Y4eOHBIX
MPEIMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE
MPOIIECCOB M  SIBJICHUM, W3y4YaeMbIX XHUMHEH, Ouonoruen,
acTpoHOMHEH u ¢u3ndeckoir reorpadueit. duszmka — 3TO
MpeIMET, KOTOPBHI HE TOJIBKO BHOCHUT OCHOBHOW BKJaJ B
€CTECTBCHHO-HAYYHYI0O KapTHHY MHpa, HO M TIPEIOCTaBISET
Hauboliee sICHbIe OOpa3lbl TMPUMEHEHHsS HAay4YHOTO MeEToja
MO3HaHMs, T € CInoco0a MONy4YeHHsS] JTOCTOBEPHBIX 3HAHUU O
mupe. Hakonen, gusmka — 3TO mpeameT, KOTOPBIM Hapsay c
JPYTUMH €CTECTBEHHO-HAYYHBIMHM IIpEIMETaMH JOJDKEH J1aTh
IIKOJIbHUKaM TIpEJICTaBJIeHUE OO0 YyBJIEKATEIbHOCTH HAy4YHOTO
HUCCJE0BAaHUS U PaJOCTH CAMOCTOSITEIBHOTO OTKPBITHSI HOBOTO
3HAHUS
- OgHa W3 THaBHBIX 337a4 (U3UYECKOro OOpa3oBaHUS B
CTPYKType obIiero oOpa3oBaHHUsI COCTOUT B (POpPMHUpPOBAHUU
€CTECTBEHHO-HAy4YHOW T'paMOTHOCTH U HHTEpPEca K HayKe y



OCHOBHOH Macchl OOydJaluxcs, KOTOpble B JajbHEHUIIIEM
OyayT 3aHsATBI B  CaMbIX  pa3HooOpa3HbIX  cdepax
nearenpHocT.HO He MeHee BakHOM 3ajade sBISIETCS
BBISIBJIEHUE U ITOATOTOBKA TAJIAHTJIMBBIX MOJIOABIX JIIOAEH 11
OPOIOIKEHUS oOpazoBaHUs " JalibHEWIIEn
npodecCuoOHAITBHOU JIEeSITeIIbHOCTH B obnacTu
€CTECTBEHHO-HAYYHbIX MCCJIEIOBAaHUNW M CO3JaHUU HOBBIX
TexHosiorud CorjacHo HNPUHATOMY B  MEXIYHApOIHOM
coo01IeCTBE OIIPEICIICHUIO, «EcTecTBeHHO-Hay4Has
rPaMOTHOCTh — OTO CHOCOOHOCTh YeJIOBEKa 3aHHUMAaTh
AKTUBHYIO TIpPaXJaHCKYIO IIO3ULMIO II0  OOIIECTBEHHO
3HAYUMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH,
U €ro roTOBHOCTh HWHTEPECOBATHCS €CTECTBEHHO-HAYYHBIMU
UIEAMMU. Hayyno  rpamMOTHBINI  YE€JIOBEK  CTPEMHUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXJAECHUH NpoOJieM,
OTHOCSIIIIUXCSI K €CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM, YTO
TpeOyeT OT HETO CIEAYIOUINX KOMIIETEHTHOCTEMH:

—Hay4YHO OOBSICHSITH SIBJICHUS,

—OLICHUBATh 51 IIOHUMATh OCOOEHHOCTH Hay4HOI'O
HCCIICIOBAHUS,

—MWHTEPNPETUPOBATh JAHHBIE W  MCIOJIb30BAaThb HAYYHBIC
JIOKA3aTEeJIbCTBA JJISI IOJIyYE€HUS BBIBOJOB »

N3yuenne Kypca BHEYpOUHOM (U3MKH CIIOCOOHO BHECTH
pemaroliiii  BKiIaAg B (OPMHUPOBAHME €CTECTBEHHO-HAYyUYHOMU
IPaMOTHOCTH O0YyYarOIIUXCsl.

Iesn u3y4yeHUss Kypca BHEYPOYHOU AeSITEJIbHOCTH IO

Ppusuxe «3JannmarenbHas GusnKa»

Lenn u3ydeHuss 1aHHOTO BHEYPOUYHOTO Kypca Mo (pU3UKe Ha
YPOBHE OCHOBHOTO o0Omiero o0Opa3oBaHUsI OIpeeNieHbl B
Konnenmuu npenomaBanus ydeOHoOro mnpenmera «Dusuka» B
oOpa3oBaTenbHBIX oOpranm3anusix Poccuiickoit ®denepanum,
peaIn3yIoMX OCHOBHBIE 00Ie00pa3oBaTelbHbIE MPOTPAMMBbI,
YTBEPKAEHHOU peLIEeHnEM Konnerun MunucrepcTBa
npocsenieHus Poccuiickoit @eaeparuu, TpoToKoa oT 3 nexadps
2019 r Ne [1K-4BH
OcHoBHBIE 3aJa4dM  Kypca  BHEYPOYHOH  JIesITEIbHOCTH
«3aHumareabHas (Pusuka» Ha BCEX YPOBHIX 0OIIero



oOpa3zoBanusi omnpenesstorcs DenepaabHBIMU TOCYIApCTBEHHBIMHU
oOpa3oBaTeNbHBIME CTaHAapTamMu (B cooTBeTcTBHH ¢ D3-273 «O06
oOpazoBanun B PO») — copmupoBath y 00ydaroniuxcs:
—TpUOOpPETEHUE HWHTEpPEca M CTPEMIICHUS] OOYYarOIIUXCs K
Hay4YHOMY M3YyYCHUIO MIPUPOIHI, pa3BuTHE 1754
WHTEJUIEKTYaJIbHbIX ¥ TBOPUYECKUX CIIOCOOHOCTEM;

—pa3BUTHE TMPEACTABICHUN O HAy4YHOM METOJ€ IIO3HAHUS U
(hopmupoBanue HCCJIE10BATEIbCKOIO OTHOLIEHHUS K
OKPY’KAIOIIUM SIBIICHHSIM;

—(opMHUpOBaHME HAYYHOT'O MHPOBO33PEHMUSI KaK pe3yjbTara
W3Y4YCHUsI OCHOB CTPOCHUsSI MaTepuu W (PyHIZaMEHTAITbHBIX
3aKOHOB (DU3HKH;

—hopMHUpOBaHUE TPEACTABICHUN O PO (U3UKU ST Pa3BUTHUS
JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

—pa3BUTHE TIPEJCTABICHUN O BO3MOXHBIX cdepax Oyaymiei
MpoPeCCUOHATPHON  JIESATEIFHOCTH, CBSI3aHHOW C (PU3HKOH,
MOJrOTOBKA K JajbHEeHIIeMy OOy4YeHHIO B STOM HalpaBJICHUHU
JocTrkenue dSTUX 1eJded Ha YPOBHE OCHOBHOTO OOIIEro
00pazoBaHUs 00ECIIEUMBACTCS PEIICHUEM CIICAYIONINX 3aa4:

—IpUOOpEeTeHNEe 3HAHUM O NUCKPETHOM CTPOCHUHU BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBbIX, DJJIEKTPUUYECKUX, MArHUTHBIX U
KBAHTOBBIX SIBJICHUSX;

—IpUOOpPETeHHE YMEHUN OMNUCHIBaTh M OOBACHATH (PU3HYECKHE
SIBJICHUSI C UCIIOJIb30BAHUEM MOJIyYCHHBIX 3HAHHMH;

— OCBOEGHHME METOJIOB PELICHUsl MPOCTEUIIMX PAcUETHBIX 3a7ay C
HCIIOJIb30BaHUEM (U3UYECKUX MOJIeNield, TBOPUYECKUX U
MPaKTUKO-OPUESHTUPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHHIl HaOIIOIaTh NPUPOAHBIC SBICHUS U
BBITOJIHSTH OTIBITHI, nabopaTopHbIe paboThI u
SKCIEPHUMEHTAJIbHbIE  HUCCIIEIOBAaHUS C  HCIOJb30BaHUEM
U3MEPUTENBHBIX TPUOOPOB;

— ocBOeHHEe NpUEMOB paboThl ¢ MH(PoOpMaLMeld (HPU3NIECKOrO
coZlep’KaHMsl, BKJIIOYass HHOOpPMAIMI0O O COBPEMEHHBIX
JIOCTHKEHUSIX (DU3UKH; aHAJIU3 M KPUTUYECKOE OlLICHUBAaHUE
nH(pOpMaIY;

— 3HAKOMCTBO cO c(pepamu npoheCCHOHATLHON AEATEIbHOCTH,
CBSI3aHHBIMU C (U3UKOIH, U COBPEMEHHBIMH TEXHOJIOTHSMU,
OCHOBAaHHBIMH Ha JIOCTKEHUSIX (PU3NUECKON HAyKHU



- Pas3sBUTUC OIIbITa TBOp‘ICCKOI;'I ACATCIIBbHOCTH, TBOPYCCKUX
CII0COOHOCTEH;
- pa3BHUTHE HABBIKOB OPTAaHW3AIMH HAYYHOTO TPyHa, pabOTHI CO
CJIOBApPsIMHU U SHUOUKIIOTICAUSAMU,
- CO3JaHME YCJOBHH [UIi pealM3aliii BO BHEYPOYHOE BpEMS
NpUOOPETEHHBIX YHUBEPCAIBHBIX YYEOHBIX IEHCTBHA B ypOYHOE
BpeMs;
- (GopMHUPOBaHHE HABBIKOB TIOCTPOCHUS (PU3UYECKHX MOJCICH H
OIpCACIICHHA I'PaHUI UX TPUMCHHUMOCTH.
- 3HAKOMCTBO cO cepamu NpoPecCuoOHATBHON NeSITEIbHOCTH,
CBsI3aHHBIMU C q)HSHKOﬁ, U COBPCMCHHBIMU TCXHOJIOTHUAMU,
OCHOBaHHBIMHU Ha JOCTMKEHUSAX (PU3NYECKON HAYKHU
- Pa3sBUTHUC OIIbITa TBOpLIeCKOI\/'I ACATCIIbHOCTH, TBOPYECCKUX
CIIOCOOHOCTEM;
- Pa3BUTHUC OIIbITa TBOp‘ICCKOﬁ JACATCIIBHOCTH, TBOPYCCKHUX
CIIOCOOHOCTEM;

Onupasch Ha WHAWBHIyaTbHBIC 00pa30BaTEIIbHBIC 3aITPOCHI
U CHOCOOHOCTH KaXJO0ro peOeHKa Mpu peanu3ally MPOrpaMMbl
BHEYPOUYHOH [ESITETHHOCTH TO (u3uke «3aHuMatenbHas (u3nKa
(bu3uka B 3a1a4ax ¥ IKCIIEPUMEHTAX) », MOXKHO JIOCTUYH OCHOBHOM
HeJd - Pa3BUTh y 00YYAIOLIUXCSl CTPeMJIEHHE K JajibHelneMy

camMoonpe/ae/IeHII0, HHTEJUIEKTYaJIbHOM, HAY4YHOMH "
NPaKTHYeCKOM CaMOCTOSITeJIbHOCTH, MO3HABATEJIbHOU
AKTHUBHOCTH.

Heob6xomumo  moctpouth  0OydYeHHME  TaK,  4YTOOBI

MaKCUMAaJbHO PAa3BUTh 3aJI0KEHHBIE MPUPOJION  CHOCOOHOCTH
y4eHUKa K OMpPENeNEHHBIM BHAaM AESTEIbHOCTH, TaK KaK KaKUMH
Obl (heHOMEHAJIBLHBIMU HH OBLIW 3aJaTKH, CaMH 10 ceOe, BHE cepbl
0oOyueHus U BHE JICATEIHLHOCTH OHU Pa3BUBATHCS HE MOTYT.
[ToaToMy HeJIsIMH TTPOTPAMMBI 3aHATHI BHEYPOUHOU JESATENbHOCTH
1o Gu3uKe i ydarmuxcs 7-8-X KIaccoB sSBISIOTCS:

- pa3BUTHE Y  VyUYalIMXCA  TO3HABATENBbHBIX  HHTEPECOB,
WHTEJJIEKTYalbHBIX W TBOPYECKHX CIOCOOHOCTEH B TpoIecce
pElIeHNs MPAKTHYECKUX 3a7a4 M CaMOCTOSATEIBHOTO MPUOOpETeHUS
HOBBIX 3HAHMM;

- (bopmupoBaHUE U pa3BUTHE Y yUAIIUXCS KIIOYEBBIX KOMITETEHITUI
yu4eOHO — MO3HABaTENbHBIX, WH(HOPMAIIMOHHO-KOMMYHUKATHBHBIX,



COLIMANIBHBIX, M KaK CIEJACTBHUE - KOMIIETEHUHUH JIMYHOCTHOTO
CaMOCOBEPILIECHCTBOBAHUS;

- (QopmupoBaHUE TPEAMETHBIX M METANPEIMETHBIX Pe3yIbTaTOB
00y4eHus, yHUBEPCAIbHBIX YYEOHBIX JCHCTBUH.

- BOCIIMTaHUE TBOPYECKOH JIMYHOCTH, CIOCOOHOM K OCBOEHHIO
MEPEIOBbIX TEXHOJOTMH W  CO3/aHUIO0 CBOUX COOCTBEHHBIX
pa3paboTOK, K BELIBHKEHHUIO HOBBIX UJIEH M MPOEKTOB;

- peamu3anus  JEATEIbHOCTHOIO IOAXOAA K IMPEIMETHOMY
00yUYEHUIO Ha 3aHATUSAX BHEYPOUHOU AESITETLHOCTHU MO (PU3HKE.
Oco0OeHHOCThIO BHEYPOUYHOW MESITENbHOCTH MO (PU3HMKE B paMKax
KPY’KKOBOM pa®oOThl ABISETCS TO, 4YTO OHa HampaBleHa Ha
JNOCTHXEHHE OO0yJarolmMMKCS B OOJbIIEH CTENEHU JIMYHOCTHBIX U
METaIPEMETHBIX PE3YIIBTATOB.

BocnuraTrebHbIM NMOTEHUHMAJT Kypca BHEYPOYHOU
AeATeJbHOCTH «3aHUMAaTeIbHAsA (U3UKA» peain3yeTcs
yepes:

Peanmmzanms ydnteneM (U3UKH BOCIHTATENBHOTO IMOTEHIMATAa Ha
3aHATHAX 110 BHEYPOUHOI JEATEIFHOCTH IPEANOIaraeT ciaeayrolee:
YCTaHOBJIGHHE JIOBEPHUTENIFHBIX OTHOIICHHH MEXAY YUYHUTEIIEM
¢bu3ukn W OOy4alOIUMHKCS, CHOCOOCTBYIOIIUX TO3UTUBHOMY
BOCIIPHUATHIO OOy4aromMMucsi TpeOOBaHUM W TPOCKO ydHTess
MHQOPMATHKH, MPUBJICYCHUIO WX BHUMAHUS K 0OCYyXKIaeMoil Ha
ypoke HH(pOpMaIHY, aKTUBU3ALUH [T03HABATEILHON AEATEIbHOCTH;
MHULMUPOBAHUE U TOJVICP)KKA HMCCIICA0BATEIbCKOW JESTEIBHOCTH
o0ydJaromuxcss B paMKax peaqu3alid WUMH WHIUBHIYAIbHBIX H
IPYIIIOBBIX MCCIEI0BATEIBCKUX MPOEKTOB, YTO AACT 00YYAIOIIUMCS
BO3MOXKHOCTh MPUOOPECTH HABBIKM CaMOCTOSITEIIHOTO PELICHUS
TEOPETUYECKOH  NpoOJIeMbl, TeHEpHUpPOBaHHA U  O(OPMIICHHS
COOCTBEHHBIX MJCH, YBOXXUTEIHHOTO OTHOIICHHS K YYXXHM HJESIM,
opopmieHHBIM B paboTax JpYruX HCCIeNOoBaTeNieil, HaBBhIK
MyOJMYHOTO BBICTYIUICHHS Tepe]l ayJUuTOpUEH, apryMEHTHPOBAHUS
Y OTCTAMBaHUS CBOCH TOUKHU 3PEHHUSL.

noOyxJaeHne oOy4arommxcss coOmofaTh Ha  3aHATHIAX IO
BHEYPOYHOU MAEATENBHOCTH TO (U3UKE OOUICTIPUHSTHIE HOPMBI
MOBEJICHUS, TpaBWiIa OOMIEHUS CO CTapUIMMHU (TIeAarorH4eCKUMH
paOOTHHKAMH) M CBEpPCTHUKAMM (0Oy4aromUMUCs), MPUHIIMIIBI



y4eOHOI TUCIMIUIMHBI M CaMOOPraHU3aLUH;

NpUBJICYEHUE BHUMAHUS OOYJArOIIUXCS K IICHHOCTHOMY AacIeKTy
M3y4aeMbIX Ha 3aHATHSX 110 BHEYPOUHOH JEATENBHOCTH MO (U3UKE
SABIICHUM, OpraHu3alus ux paboTbl ¢ NOJy4aeMod Ha Ypoke
COIMAIIBHO 3HAaYMMOW uH}OpManmed — HWHULMUPOBAHUE €€
00CyX/IeH!sI, BBICKAa3bIBaHUS O0yJarOIUMHICS CBOETO MHEHHUS TI0 €
IIOBOJ1y, BBIPAOOTKHM CBOETrO K HEW OTHOIIECHHUS,

HCIOJIb30BAHUE  BOCHUTATENbHBIX BO3MOXHOCTEH  COJEp)KaHUA
BHEYPOUHOTO  Kypca 1o  (u3uKe Yepe3  JIEMOHCTpALUIO
oOyyarouuMcsi  OPUMEpPOB  OTBETCTBEHHOTO,  IPa)JaHCKOIO
MOBE/ICHUS, MPOSBIEHUS YEJIOBEKOJIIOOUS U J00pOCEepIeUHOCTH,
yepe3 1noA00p COOTBETCTBYIOLIMX TEKCTOB JUIsl UTEHUS, 3a7ad AJs
pelIeHus, TpoOIIEMHBIX CUTYaIMi 17151 0OCYXK/IEHHUs B KJ1acce;
MIPUMEHEHHE Ha 3aHATUSAX 110 BHEYPOUHOU JIEATENbHOCTH M0 (PU3UKE
MHTEPAKTUBHBIX bopm paboThI c 00yJaroIMuUC:
WHTEJUICKTYAJIbHBIX ~ WIP, CTHUMYJIHPYIOIIMX  IMO3HABATEIHHYIO
MOTHUBALMIO  OOydarolMXcs;  IUIAAKTHUYECKOro  TeaTpa, TJe
MOJIyYeHHBIE HA YPOKE 3HAaHUSA OOBITPHIBAIOTCA B TeaTpPalbHbIX
MOCTAHOBKAaX;  JMCKYCCHM, KOTOpble  JaloT  oOydaronmmcs
BO3MOKHOCTh ~ IPUOOPECTH  OMBIT BEAEHUS  KOHCTPYKTHBHOTO
JUAJiora; TPYMIOBOM pabOThl WM PadOTHI B Mapax, KOTOPhIE ydaT
KOMaHHOU paboTe ¥ B3aMMOJICUCTBHIO C APYTUMH JIETbMH;
BKJIIOYEHHE B 3aHATHUS BHEYPOUHOU JESITEIHHOCTH HIPOBBIX
mpoueayp, KOTOpble  IOMOTalT  MOJJIepXKaTh  MOTHBALIMIO
oOyyaronuxcs K MOJYYEHHUIO 3HAHUN, HANIaKUBAHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOILIEHUHN B KJIacce, IOMOTal0T YCTaHOBJICHHUIO
noOpoxenaTenbHON aTMochepsl BO BpeMsl YPOKa;

MecTo kypca B 00pa3oBaTejIbHOM Ipolecce.

BHeypouHast fesATeNbHOCTh  SBISETCA  COCTAaBHOM  4acThio
o0pa3oBaTeNIbHOIO TMpoliecca U OJHOW M3 (OpM OpraHu3aluu
cB0OOTHOTO BpeMeHH oOyuaromuxcs. B pamkax peamuzaruun ©I'OC
OOO BHeypouyHass JeATENBHOCTH — JTO oOOpa3oBareiabHas
JeATeNbHOCTb, OCYILECTBIIsIeMas B (popMax, OTIMYHBIX OT YPOUHOMH
CHCTEeMBbl OOyYeHHMS, U HaIPaBJICHHAs Ha JIOCTUXKEHUE TUIAHUPYEMBbIX
pe3yabTaTOB OCBOEHUS OOpa30BaTENIbHBIX IPOrpaMM OCHOBHOTO
o011ero o0pa3oBaHus.



[Ipennaraemasi mporpamMma BHEYPOUHOU IESITENTLHOCTH B 7-8
KJlaccax paccuutana Ha | rox obydenus (1 wac B Henmento). B 7
knacce — 34 yaca , B 8 kitacce -34 4gaca.

Iliianupyembie pe3yJbTaThbl O0CBOCHUSA Kypca
BHEYPO4YHOI AEeATEJbHOCTH 1o (puszuxe

«3annmaresbHast pusuka»

N3ydenne kypca BHEYPOUYHOM NESITEIBHOCTH IO (pU3MKe Ha
YpPOBHE OCHOBHOTO O0IIIETO 00pa30oBaHUs JOIKHO 00ECIeunBaTh
JOCTH)KEHUE CIIEAYIOLINUX JIMYHOCTHBIX, METAlpEeIMETHbIX |
MPEeIMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.

JUYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe eéocnumanue:

—IIpOsIBIICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO
poccuiickoi (PU3NIECKON HAYKH;

—II€HHOCTHOE OTHOIIE€HHE K JOCTHXKEHUSIM POCCUUCKHUX
Y4EHBIX-(PU3UKOB.

I'pasicoanckoe u OYXO08HO-HPABCMECHHOE
éocnumaHnue:

—TOTOBHOCTh K AaKTUBHOMY YYacTHIO B  OOCYXIECHUU
O0IIIECTBEHHO-3HAYUMBbIX U dTHUUYECKUX MPOOJIEM, CBSI3aHHBIX C
MPaKTUYECKUM MMPUMEHEHHUEM NOCTHKEHUN (DUBUKH;

—OCO3HAaHUE BAXXHOCTU MOPAJIbHO-3TUYECKUX HOPUHLMUIIOB B
JIeATEIbHOCTH YUYEHOIO.

Icmemuueckoe gocnumanue:

—BOCIIPUSITHE DCTETUYECKUX KadecTB (PU3MUECKOW HayKu: e€
TapMOHUYHOTO MOCTPOEHUS, CTpPOTrOCTH, TOYHOCTH,
JJAKOHUYHOCTH. I]enHocmu nHayuno2o no3Hanus.

—OCO3HAaHHE IIEHHOCTH (PU3UYECKOW HAyKH KaK MOIIHOIO
WHCTPYMEHTA ITO3HAHUSI MUPa, OCHOBBI Pa3BUTUS TEXHOJIOTUH,
BaYKHEUIIEH COCTABJISAIONIECH KYJIbTYPBI;

—pa3BUTHE HAay4YHOW  JIOOO3HATENBHOCTH, MHTEpeca K
HCCJIENOBATEIBCKOMN A€ TEIbHOCTH.

Dopmupoearnue KyJibmypbol 300p06bs u
IMOUUOHATIBHOZ00IAZONOTIY YU .
—OCO3HaHUWE IIEHHOCTH Oe3omacHoro o0pa3a JKM3HM B




COBPEMEHHOM TEXHOJIOTUUYECKOM MHUPE, BAKHOCTHU IIPABUII
0e30IacHOro TMOBEACHHUSI Ha TPAHCHOPTE, Ha JOporax, C
SJICKTPUYECKUM UM TEIUIOBBIM OOOPYAOBAaHUEM B JOMAITHHUX
YCJIOBHUSIX;

—Cc(hOpPMHUPOBAHHOCTh HAaBBIKAa PEQIICKCUH, MPU3HAHUE CBOETO
IpaBa Ha OIIMOKY U TAaKOI'O K€ IpaBa y APYyroro 4ejaoBeKa.
Tpyooeoe socnumanue:

—AaKTUBHOE YyYacTHE B pEIICHUM NPAKTUYECKUX 3anad (B
paMKax CEeMbHM, IIKOJIbI, TOpoJia, Kpasi) TEXHOJOTMYECKOW H
COLIMaJIbHOM HAIpaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCIE U
(py3nyeckux 3HaHUN; UHTEpPEC K MPAKTUYECKOMY H3YUYEHUIO
npodeccuii, cBA3aHHBIXC (PUZUKOU.

IKonozuueckoe éocnumanue:

—OpHUEHTAallusI Ha NpPUMEHEHHE (U3WYUECKUX 3HAHUW IS
pemieHust 3amad B O0JACTHM  OKpYyXarolled  cpelibl,
IUIAHUPOBAHUS TIOCTYIIKOB M OIIEHKH HWX BO3MOXHBIX
MOCJIEACTBUI JIJISI OKPY KaroIe cpesbl;

—OCO3HaHUEe rj100aJIbHOTO Xapakrtepa AKOJIOTUYECKUX
npoOJeM U IMyTeH UX pelIeHUs.

Aoanmauusn ooOyuarouwie2oca K uU3MEHAIOWUMCA
YCINOBUAM COUUATIBHOU U RPUPOOHOIL CPEOBL .

—TMOTPEOHOCT, BO  B3aMMOJIEMCTBMM NpPU  BBINOJHEHUU
HUCCJIEJOBAaHUM U MPOEKTOB (PU3UYECKOW HAIPaBICHHOCTH,
OTKPBITOCTD ONBITY U 3HAHUSM JIPYTHX;

—TIOBBILLIEHUE  yPOBHSA cBOe KOMITETEHTHOCTH yepes
MPAKTUUYECKYIO IEeSITeIbHOCTh;

—1OoTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
dbopMynupoBaTh UIEU, TMOHSATUS, THUIOTE3bl O (PUIUYECKUX
00BbEKTaX! SIBIICHUSX;

—OCO3HaHUE neguuuToB COOCTBEHHBIX 3HAHUM u
KOMIIETEHTHOCTEHB 001acTH (PU3HKH;

—TMJaHUPOBAHUE CBOETO pPa3BUTHA B IIPHUOOPETEHUH HOBBIX
(prznyeckux 3HaHUMH;

—CTpPEMJIEHUE AaHAJIM3UPOBATh UM BBISBIISITH B3aUMOCBSI3HU
npupoasl, obmecTBa M SKOHOMHMKH, B TOM YHCIE C
HCIIOJIb30BaHUEM (PU3UYECKUX 3HAHUH;

—OLIEHKa CBOMUX JICMCTBHUI C YUYETOM BIIMSIHUS HA OKPY>KAIOLIYIO
cpeny, BO3MOXKHBIX TJTO0ATbHBIX MOCIEACTBUM.



METANPEJMETHBIE PE bTATDI
YHHBepcaTbHbIC TT03HABATEIHHBIC JICHCTBUS
bazoevie nocuueckue oOeiicmeus:

—BBISBISATH W XapaKTEepU30BaTh CYIICCTBEHHBIC IPU3HAKH
00BEKTOB (SIBJICHUI );

—yCTaHABJIMBAaTh CYIISCTBEHHBIM TIPU3HAK KJIaCCUPHUKAIINH,
OCHOBAHUS 1151 OOOOIICHUSI M CPaBHEHHS

—BBISIBJISATH 3aKOHOMEPHOCTHU u MIPOTUBOPESUHS B
paccMmarpuBaeMbIx  (akTax, JIAHHBIX ¢  HAOJNIOJACHUSX,
OTHOCSIIITUXCS K (PU3HICSCKUM SIBIICHUSIM,

—BBISBISATh PUYUHHO-CIICICTBCHHBIC CBSI3M TIPH  U3YYCHUH
(u3ndecKnX SBJICHWH W TIPOIECCOB; JIeJIaTh BBIBOJBI C
HUCTIOIh30BaHUEM JIeTyKTHBHBIX u WHTYKTUBHBIX
YMO3aKIIFOUYeHHWH, BBIIBUTATh THIIOTE3BI O  B3aHMMOCBS3SIX
(bu3mUecKnX BEIIMYNH;

—CaMOCTOSITEJIbHO  BbIOMpAaTh  cHoco0  peleHus  ydeOHoM
dbusmueckord 3amaun  (CpaBHEHHE HECKOJbKMX BapHUaHTOB
pemieHusi, BbBIOOp Hambosiee  TMOAXOMSIIETO €  YUYETOM
CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPUEB).
ba3zoevie uccineooeamenvckue oeicmeust.

—MCHOJb30BaTh BOMPOCHI KaK UCCIIEA0BATEIILCKUI HHCTPYMEHT
MMO3HAHMUS;

—IPOBOJAUTH IO CaMOCTOSITEIbHO COCTaBIIEHHOMY IUIaHYy OIIbIT,

HECIJIOKHBIN (buznueckuit SKCIIEPUMEHT, HeOobIIoe
rccienoBanye (GpU3NYECKOTO SIBJICHHUS;
—OIICHUBATh Ha MPUMEHUMOCTD u JIOCTOBEPHOCTbH

UH(OpPMAIMIO, TOJYYCHHYIO B XOJC WCCIICIOBAHUS WA
AKCIICPUMEHTA;

—CaMOCTOSITEIbHO (hopMyupoBaTh OOOOIICHUS W BBIBOJBI II0
pe3yibTaram MPOBEAEHHOTO HaOII0ICHUSI, OTIBITA,
HCCIIeIOBAHUS;

—MpPOTHO3UPOBATh  BO3MOXKHOE  JajibHEHIee  pa3BUTHE
(pr3nYecKkux MpPoOIEeccoB, a TaKk)Ke BBIABUTaTh MPEIIIOIOKECHUS
00 UX pa3BUTHUHUB HOBBIX YCJIOBHUSIX U KOHTEKCTaX.

Paoboma ¢ ungpopmauvuei:

—MPUMEHSTh pPa3IUYHbIE METOJbI, MHCTPYMEHTHI U 3ampOChl

MpU NOUCKEe U OTOOpe WH(pOpPMAIIUU HIIA JAaHHBIX C y4ETOM



MpeaI0KeHHON yueOHO! (pr3nuecKkoi 3a1auu;

—aHaJIU3UPOBaATh, CACTEMATU3UPOBATh U HHTEPIIPETUPOBATH UH-
(bopmarmro pa3aTUUHBIX BUAOB U POPM IIPEICTABIICHHUS;

—CaMOCTOATEIJILHO BBIOMpATH OITHMAJIbHYIO dhopmy
MpeACTaBIICHUST HHPOPMAIIUU U WLTFOCTPUPOBATH PeIlacMbIe
3ala4yd  HECJIOKHBIMHU  CXEeMaMHu, JuarpaMMaMi, HHOU
rpaguKoi ¥ UX KOMOMHAIIHSIMU.

VHuBepcaabHble KOMMYHUKATHBHBIE JIEVCTBUS
Obwenue:.

—B XoAe OOCyXJaeHusT y4uyeOHOTro Marepuajia, pe3yJbTaToB
J1abopaTopHBIX pabOT U TIPOEKTOB 3aJaBaTh BOIMPOCHI IO
CYyIIECTBY  OOCyXJaeMOW TEeMbl H  BBICKAa3bIBaTh  HJEH,
HalleJICHHBIE ~ HA  pEIICHWe  3aJayd ®  TOJJep)KaHue
OJIaro>keaaTeJIbHOCTH OOIICHUS;

—COITOCTaBJISITh CBOW CYXJCHUS C CYXICHHUSMH JIPYTHX
YYaCTHUKOB JHaJiora, OOHapy>KHMBaTh pa3IWdHe U CXOJCTBO
TO3UIINN;

—BBIpaXKaTh CBOIO TOYKY 3pPEHHUSI B YCTHBIX M INMHCHbMEHHBIX
TEKCTax;

—IyOITUYHO MIPEACTABIIATH pe3yIabTaThI BBITTIOJTHEHHOTO
(buzmyeckoro OTIBITA (PKcTIepuMeHTa, HCCIICIOBaHUS,
MPOEKTA).

Coemecmnasn oesamenvnocms (compyonuuecmaeo):

- TOHUMATh U HCIIOJIL30BaTh MNPEUMYIIECTBA KOMaHIHON U
UHIUBUAYadIbHOW paboOThl TIpU  pEUIeHUH KOHKPETHOM
(pusmaeckonpoOIeMBbI;

- MPUHUMATH 1IeJId COBMECTHOU JEATEIHbHOCTHU, OPTaHU30BBIBATH
JNEUCTBUS MO €€ JNOCTHKEHUIO: pacupeneisiTh pojd, 00CYyk IaTh
MpoIecChl W Pe3yJbTaThl COBMECTHOM paboThl; 00001aTh
MHEHUS HECKOJIbKUX JIIOACH;

- BBINIOJHSTH CBOIO 4acTh PabOThI, JOCTHUras KadyeCTBEHHOIO
pe3yJiibTaTa IO CBOEMY HAIIPaBJIEHUIO U KOOPAUHUPYS CBOM
JIEUCTBUSI C IPYTUMU YJI€HAMU KOMAaH/IbI;

OlLIEHUBATh Ka4e€CTBO CBOETO BKJaJa B OOMIMM OPOIAYKT MO
KPUTEPHUSIM, CaMOCTOSITEIIBHO copMyITHpOBaHHBIM
YYaCTHUKAMH B3aUMOJICUCTBHUSI.

VHuBepcanbHbIe PeryIsTHBHbIE TEHCTBUS

Camoopzanuzayus:



—BBISBIIATh NPOOJIEMBI B >KM3HCHHBIX M YYE€OHBIX CUTYyaIHUsX,
TpeOyYIOMMX /TSI pelieHus! (PU3NIeCcKuX 3HaAHUI;

—OpHUEHTUPOBATLCSI B  PA3JIMUHBIX  IIOAXOAAaX  IMPUHATHUS
peuieHuil (MHAMBUYaJIbHOE, MPUHSATHUE PEILICHUs] B TIpyIIIe,
MPUHSATUE PELICHUN TPYyIION);

—CaMOCTOATEJILHO COCTaBJISITh aJITOPUTM peuIeHus
(uzmueckoil 3amauMm WM TIJIaHA HWCCIEOOBAHHUS C Y4ETOM
HMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXXHOCTEH,
apryMeHTUpPOBaTh Npe/jlaraéMble BapUaHThl PEIICHUH;
—JIeJIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
Camoxonmpose (pegprexcust):

—/1aBaTh aJIEKBaTHYIO OLIEHKY CHUTYalluM M MpejJjiarath IUiaH e€
U3MEHEHUS;

—OOBSICHITh IPUYUHBI TOCTHKEHHS (HEAOCTUKEHUS) pEe3yIbTaTOB
NEeSITebHOCTH, J1aBaTh OLIEHKY MPUOOPETEHHOMY OIMBITY;

—BHOCHUTh KOPPEKTHUBBI B JI€SITEIBHOCTh (B TOM 4YHCIE B XOJ
BBIMOJIHEHUSI (UBHMYECKOTO MCCIEIOBaHUs WJIM TPOEKTa) Ha
OCHOBE HOBBIX OOCTOATENIHCTB, W3MEHUBIIUXCSA CUTyallUH,
YCTaHOBJICHHBIX OIIMOOK, BOBHUKIINX TPYAHOCTEH;

—OLIEHMBATh COOTBETCTBUE PE3YJIbTaTa LIEIU U YCIOBHUSIM.
IMoyuonatbHBLIL UHMELIeKm .

—CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJe cIiopa WM
JIMCKYCCHM HAa HAY4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS
U JJOTUKY JIPyroro.

IHpunamue ceos u opyzux:

—TpU3HaBaTh CBOE TMpaBO Ha OMIMOKY NOpH pelIeHUU
(prznyeckux 3a7a4 WU B YTBEPKJICHUSAX HA HAYYHBIC TEMBI U
TaKO€ € MPaBOAPYIroro.

INPEIMETHBIE PE3YJIBTATHBI
7 Kiaacce

[IpenMeTHble pe3ysibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI
OTpaXkaTh CPOPMHPOBAHHOCTH Yy OOYYAFOIIIUXCST YMEHU:
—WCIIOJIb30BaTh IOHATHS: (PU3NUECKHE ¢ XHUMHYCCKHE
SIBIICHUS; HAOJIFOJICHHUE, SKCICPHUMEHT, MOJICNIb, THIIOTE3a;
SMHUIIBI (PU3UYSCKUX BEIIUYHUH; aTOM, MOJICKYJia, arperaTHhIC
COCTOSIHHMSI BemlecTBa (TBEpPIOE, KHUIKOE, Ta3000pa3Hoe);




MEXAaHUYECKOE JBI)KEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE,
NPsIMOJINHENHOE), TPAEKTOpUs, PaBHOACHUCTBYIOIAsl CHII,
nedbopmanms  (ympyras, —IUIaCTUYECKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBL;

—pa3nuuarh SIBJICHUS (PaBHOMEPHOE IBH)XEHHE; HEPaBHOMEPHOE
JBMOKEHUE; UHEPIMS; B3aUMOJCHCTBUE TEJI; Nepenada JaBJIeHUs
TBEPABIMU TEJaMH, XKUJIKOCTAMM H Tra3aMH; aTrMocepHoe
JaBJIeHUE;  IpPEBpAIlCHUs]  MEXAaHWYECKOW  HHEpPruu) 1o
ONMCAaHUIO HX XapaKTEpHBIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOLINX JaHHOE (PU3UUECKOE SBJICHUE;

—pacno3HaBaTh MPOSIBJICHUE W3YYEHHBIX  (PU3UUECKUX
SIBIGHUW B OKpYXKaloIleM MHpE, B TOM 4YHUCJIE (PU3UYECKHUE
SIBJIGHUSI B IMPHUPOJIE: MPUMEPHI ABWKEHUS C pPa3IUYHBIMU
CKOPOCTSIMM B KMBOW W HEKHBOUN INPUPOJAE; NEUCTBUE CHJIIBI
TpEeHUsT B MNOpPUPOAE U TEXHUKE; BIHUAHHUE aTMOCHEPHOTO
JIaBJIEHUST Ha OJKUBOM OpraHu3M; IIpU OTOM II€PEBOAUTH
MPaKTUYECKYIO 3a/7auy B y4yeOHYIO, BBIJECISTH CYIIECTBEHHBIE
CBOMCTBA/TIpU3HAKU PU3NYECKUX SIBJICHUIA;

—OMNHUCHIBAaTh NU3YUEHHBIE CBOMCTBA Tel U (PU3UUECKUE SIBICHUS,
HUCIMOJIB3Yysl (PU3HUYECKHUEe BEIIMUUHBI (Macca, 00bEM, TUIOTHOCTh
BEIIECTBA, BPEMsI, IIYyTh, CKOPOCTh, CPEIHSII CKOPOCTh, CHUJa
YHOPYrOCTH, CUJIA TSXKECTH, BEC TeJla, Cujla TPEHUs, JaBJICHUE
(TBEpmoro Tema, JKWAKOCTH, rasza), MexXaHudeckas padoTa,
MOIIIHOCTh, KMHETUYECKass M MNOTECHILMaJIbHasl SHEPrus); Mnpu
OMMCAHUM MOPABWIBHO TPaKTOBaTh (PU3MUYECKUH CMBICT
HCIIOJIb3YEMbBIX BEJIWYMH, WX OOO3HAUECHUSI U €JIUHULIBI
(pr3nyeckux BENWYMH, HAXOIUTh (POPMYIIBI, CBS3BIBAIOIINE
JMaHHYI0 (U3WYECKYI0 BEJIMYHHY C JAPYTUMHU BEIIUYHHAMH,
CTpOUTH TpadUKU H3YUYEHHBIX 3aBUCUMOCTEH (HU3NUECKUX
BEJIUYMH;

—XapakTepu30BaTh CBOWCTBA Ted, (pU3NYECKUE SBJICHUS U
MPOLECChI, UCIIOJIb3Ysl MpaBUila CI0XKEHUS CUJI (BJIOJIb OJHOM
npsimMoit), 3akoH Ilackais, 3aKOH COXpaHEHHUs MEXaHUYECKOM
SHEPIuHU; IIPU STOM J1aBaTh CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA
U 3aIMCBhIBATh €T0 MaTeMaTUYECKOE BBIPAXKEHUE;

—OOBSICHATh (PU3HYECKHUE SIBJICHHS, IIPOLIECCHl M CBOMCTBA
Te€l, B TOM 4YHWCI€ M B  KOHTEKCTE  CUTyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBJISITD



MPUYUHHO-CJICICTBEHHBIC CBSA3H, CTPOUTH OOBSICHEHHE U3 1—
2 JOrMYecKHX IIaroB ¢ ONopoi Ha 1—2 M3y4yeHHBIX CBOMCTBA
uzmueckux SIBJICHUH, dbuzmueckux 3aKOHa WIn
3aKOHOMEPHOCTH;

—pemaTh pacyéTHhIC 3amauyud B 1—2 JEHUCTBUSA, HCIIOIb3YS
3aKOHBI U (DOPMYIJIBI, CBA3BIBAIONINE (DPU3UUSCKUE BEIUYHHBI:
Ha OCHOBE aHajiM3a YCJIOBUS 3aJayd 3allMChIBaTh KpaTKOE
YCJIOBUE, MOACTABIISITh (PU3UUECKUE BEIWYHHBI B (POPMYJIIBI U
NPOBOAUTH  pacu€Thbl, HAXOJAUTh CIPABOYHbIE JIaHHBIE,
HE0O0XO/IUMBbIE TSt peuieHus 3ajaad, OLICHUBATh
PEATUCTUYHOCTD TTOJTYUYEHHON (PU3NUYECKON BEIIMUNHBI;

—pacno3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXXHO PEUIUTh IIpU
noMomy (U3NYECKUX METOJO0B; B ONHCAHWM HCCIIEIOBAHUS
BBIJICJISITE ~ MIPOBEpPSIEMOE  TIPEAINONIONKEHHE  (THIIOTE3Y),
paznuyaTth U UHTEPIPETUPOBATH IOJYUYEHHBIM pe3yJbTar,
HaxXOJIUTh OLIMOKM B XOJE OIIbITa, JeJIaTh BBIBOABI IO €ro
pe3yJibTaram;

—IPOBOJAUTH ONBITHI MO HAOMIOJEHUIO (PU3NMYECKUX SIBICHUN WU
(uzmyeckux CBOMCTB Tel: (POpPMyIHUpPOBATH MPOBEPSIEMBIC
NPEAINOJIOKEHNs, COOUpaTh YCTAHOBKY U3 IPEIJI0KEHHOTO
000Opy10BaHMs, 3alUChIBATh XOJ ONbITa U (OPMYJIHPOBATH
BBIBO/IbI;

—BBINOJIHATh NIPSAMBIE U3MEPEHUs] PACCTOSIHUS, BPEMEHHU,
Macchl TeJa, 00bE€Ma, CUJIbI U TEMIIEPATypPhl C UCIIOJIb30BAHUEM
aHAJIOTOBBIX M IU(POBBIX MPUOOPOB; 3aNUCHIBATh ITOKa3aHUS
NnpuoOpPOB C Y4ETOM 3aJaHHONW aOCOJIOTHOM HOTPEIIHOCTH
U3MEPEHUM;

—TPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJTHOM (pr3nuecKkoi
BEJIMYUHBI OT APYTOH C HCIIOJIb30BAHUEM IPSIMbBIX U3MEPEHUMN
(3aBUCHMMOCTH HYTU PAaBHOMEPHO JBWXKYIIErocs Tena OT
BPEMEHHU JBHXEHUSI Tejla; CHUJIbI TPEHUsI CKOJIBXKEHUSI OT Beca
Tela, KadecTBa  OOpaOOTKM  MOBEPXHOCTEH  Teal |
HE3aBHCHUMOCTH CHJIbI TPEHHUS OT IUIOLIAAN CONPHUKOCHOBEHMUS
T€I;  CWIbl  yNPYroCTH  OT  YJUIMHEHUs]  IPY’>KUHBI;
BBITAJIKMBAIOIIEH CHIIBI OT 00bEMa MOrpy>KEHHOM YacTu Teya u
OT IUIOTHOCTH XHUJKOCTH, €€ HE€3aBUCUMOCTH OT IUIOTHOCTH
Tella, OT TIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJIO; YCIIOBUM
IUTaBaHUsl TeJ, YCJIOBUM paBHOBECHsI pbluara U OJIOKOB);



y4acTBOBAaTh B IUIAHUPOBAHUHM Y4YEOHOTO HCCIEIOBaHMUS,
coOupaTh YCTaHOBKY U BBIIIOJHITH W3MEPEHUs, CIEAYS
MPEII0KEHHOMY ILUTaHY, (ukcupoBarp pe3yIbTaThI
MOJIy4eHHON 3aBUCHUMOCTH (PU3UUYECKUX BEJIMYUH B BHUJIE
MPEeJI0KCHHBIX TabiauI W TpaduKoB, AejIaTh BBIBOJBI IO
pe3yJibTaTaM HCCIIEJOBAHHS;

—TPOBOJIUTH KOCBEHHBIE H3MEPEHHsST (PU3NUECKUX BEIIMINH
(TIOTHOCTH BEMIECTBA JKUAKOCTH W TBEPIOTO Tela; CHIIA TPEHUS
CKOJIBXKCHHS, JaBJICHHE BO3/yXa; BBITAJKUBAIONIAs CHJIA,
JIEUCTBYIOIIasi Ha TOTPYXEHHOE B  JKHAKOCTH  TEJO;
KO3 GUIIMEHT MOJE3HOTO JEHCTBUSI MPOCTHIX MEXAHU3MOB),
ciemysi TIPEIVIOKEHHOW WHCTPYKIIMH: TIPH  BBITIOJIHEHUU
W3MEpPEeHU CcoOUpaTh HSKCIIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCISITh 3HAYCHNUE UCKOMOI BEJIMYHHEI,

—Cco0Io1aTh MpaBUjla TEXHUKH OE30MacHOCTU IpU padoTe ¢
J1a00paTOPHBIM 000PY/I0BAaHUEM;

—YyKa3bIBaTh MPUHIUIBI JCHCTBUS MTPUOOPOB M TEXHUUECKUX
YCTPOMCTB: BEChI, TEPMOMETP, TUHAMOMETP, COOOMIAIOTITHECS
cocynbl, OapoMeTp, pbluar, MOABHXKHBIH M HEMOJBHKHBIN
0J10K, HaKJIOHHAsI IIJIOCKOCTH;

—XapakKTepU30BaTh  HOPUHIUNBI  JEHCTBUS HU3Yy4YEHHBIX
npuOOpPOB MW TEXHUYECKHX YCTPOMCTB C OIOPOM HA HX
onucaHus (B TOM 4YMCJe: MOAUIWIHUKH, YCTPOHCTBO
BOJIONIPOBO/IA, TUIpaBINYECKUI npecc, MaHOMETD,
BBICOTOMED, ITOPIIHEBOM HACOC, apeOMETP), UCIIOJIb3Ysl 3HAHUS
0 cBoWcTBax (U3MYECKUX SABJIEHUM U  HEOOXOAUMBIE
(uznueckue 3aKOHbI U 3aKOHOMEPHOCTH;

—TPUBOAUTH NMPUMEPHI / HAXOAUTh MH(GOPMALIMIO O HpUMEpax
MPAKTUYECKOTO  HCIIOJb30BaHUS (PU3MYECKUX 3HAHUM B
MOBCEAHEBHOMN XWU3HU JJI1 obecrnieyeHuss O€30IaCHOCTH IPU
obpalieHuu ¢ npubopaMHM M TEXHUYECKUMM YCTpPOICTBaMu,
COXpaHEHMs 370POBbS U COOIIOACHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPY’Kalollell cpene;

—OCYIIECTBIIAThH OTOOP HMCTOYHUKOB HUH(MOpMaMM B CETH
HHTEpHET B COOTBETCTBHUU C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM,
Ha OCHOBE MMEIOIIMNXCS 3HAHUN U MyTEM CPaBHEHHS PA3TMUHBIX
HWCTOYHUKOB  BBLACISATH HH(OpMAIMIO, KOTOpas  SBIISIETCS
MIPOTUBOPEYMBOM HIIM MOKET OBITh HEJJOCTOBEPHOIA;



—HCHOJB30BaTh TIPU  BBIMOJIHECHUHW  y4YEOHBIX  3aJlaHUU
HAYyYHO-TIONYJISIPHYIO JTUTEPATypy (PU3UUECKOTO COACpKaHUSI,
CIIpaBOYHBIE MaTepualibl, pecypcbl ceTu MHTEpHET; BIaAETh
npuéMamM KOHCTIGKTUPOBAHUSI TEKCTa, IIPeoOpa3OBaHUS
uH(pOpMAaIH U3 OTHOW 3HAKOBOI CHCTEMBI B JIPYTYIO;

8 kJacc
[IpenmerHble pe3ysibTaTel Ha 0a30BOM ypOBHE JOJDKHBI
OTpaXkaTb CPOPMHUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUH:

—MWCIIONIb30BaTh ITIOHSITHSI: Macca W pa3Mepbl  MOJICKYII,
TEIUIOBOE JIBIDKEHHE AaTOMOB M  MOJIEKYJ, arperaTHbIC
COCTOSTHHMSI BEIIECTBA, KPUCTAJUIMYECKHE W aMop(dHBIe Tena,
HACBHIIIEHHBIII W HEHACHIIIEHHBII Map, BIAXKHOCTh BO3JyXa;
TeMIeparypa, BHYTPEHHSISI DHEPTHs, TEIUIOBOH JIBUTATEIIb;
AJIEMEHTAPHBIN DIJIEKTPUYECKHN 3apsifl, AJIEKTPUYECKOe TIOJIE,
MMPOBOJHUKU W JIUIJICKTPHUKH, TOCTOSHHBIN DJJIEKTPUICCKUI
TOK, MarHUTHOE TIOJIC;

—pa3nmuuath  ABJIEHWUS  (TEIUIOBOE  pacHIMpEeHHe/CHKaTue,
TEeIUIonepeaadya,  TEIUIOBOE  paBHOBECHE,  CMadUBaHWE,
KalmuUIspHbIS SIBJICHUSI, HCIIapECHHE, KOHJICHCAIIHSI,
IUIaBJICHHWE, KpUCTaUTM3alus (OTBEpJI€BaHUE), KHIICHHE,
Terwronepeaada (TeIIonpoOBOTHOCTh, KOHBEKIIHS, U3JTyUYCHHE);
DJICKTPpU3ALMST TEJ, B3aUMOJCUCTBUE 3apsiliOB, JICUCTBUS
AJIEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICHICTBHE MAarHWTOB, JASWCTBHE MarHUTHOT'O IIOJII Ha
MPOBOJHUK C TOKOM, OJJEKTPOMAarHUTHasi WHIYKIHS) 10
OIMMCAaHUIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JTaHHOE (PU3UYECKOE SIBJICHUC,

—pacrio3HaBaTh MPOSIBJICHUE  HM3YYCHHBIX  (QU3HUYSCKHUX
SIBIICHUM B OKpYXKaroIlleM MHUpEe, B TOM 4YHCIC (PU3HYSCKUE
SIBIICHUSI B TNPHUPOAES: IOBEPXHOCTHOE HATSDKCHHE U
KanWJUISIpHBIE SIBIIEHUS B MPHUPOJAE, KPUCTAIUIBI B OPUPOAE,
n3nyyenue CoOJIHIA, 3aMep3aHue BOJIOEMOB, MOPCKHUE OpH3HI,
oOpa3oBaHHME pPOCHI, TymMaHa, HHEs, CHera; O3JEKTPUYECKHUE
SIBJICHUST B aTMocdepe, 3IEKTPUUECTBO >KHUBBIX OPraHU3MOB;
MarHuTHoe nosie 3eMJId, Apeid MOoII0COB, pOJIb MArHUTHOT'O
MOJIsl JJIsl KU3HUM Ha 3eMJle, MOJSPHOE CHUSIHUE; MPHU 3TOM
MepPEeBOUTh MPAKTHYECKYIO 3aJadyy B Y4eOHYIO, BBIIEIISTH



CYILIECTBEHHbIE CBOMCTBA/IPU3HAKHU (PU3UYECKUX SBIICHUH;

- ONHKCHIBaTh M3yYCHHBIC CBOMCTBA TeNl U (PUUUYECKHUE

SIBJICHUSI, MCIIONIB3Yysl (DU3MYECKHE BEJIIMYMHBI (TeMreparypa,
BHYTPCHHSSI DHEPIrus, KOJHMYSCTBO TEIUIOTHI, yJAeIbHasl
TEIUIOEMKOCTh BEIIECTBA, YJEJbHas TemjaoTa IUIaBJICHUS,
yIIelbHAasl TeIuIoTa mapooO0pa3oBaHus, yAelbHAs TEIUIOTa MPHU
ONMMCAaHUW TMPABUIBHO TPAKTOBAaTh (PU3UUECKUNA CMBICI
HUCTIOJBb3YEMBIX  BEJIMYWH, OOO3HAYCeHUs W  CIUHHUIIBI
(m3mueckux BETWYWH, HAXOJIUTH (OPMYIBI, CBS3BIBAIOIINE
JAaHHYIO (PU3NYECKYI0 BEJIMYMHY C JPYrHMH BEIWYMHAMU,
CTpOHUTH TpaUKH W3YUYEHHBIX 3aBUCHUMOCTEH (PU3NIECKUX
BEJINYHH;
—OOBACHATH (PU3NYECKHE TIPOIECCHl U CBOMCTBA TEll, B TOM
YHCJIe U B KOHTEKCTE CUTYaIlui NMPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISIBISITH  NPUYUHHO-CJIEJICTBEHHBIC  CBSI3H,
CTpOUTH OOBsICHEHUE U3 1—2 JTOrnYecKuX IaroB ¢ OMopoii Ha
1—2  wu3ydyeHHBIX CBOWCTBa  (DUBHYECKUX  SBIICHUM,
(pr3nYecKkux 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

—peniath pacy€THhle 3agadyu B 2—3 JICUCTBUSA, HCOOJB3YS
3aKOHBI U (OPMYJIBI, CBSI3bIBaONIME (PU3NYECKUE BEIUYUHBI:
Ha OCHOBE aHaJiM3a YCJOBUS 3allayd 3alMChIBaTh KpaTKOeE
yCIJIOBHE, BBISBIISITH HEJOCTATOK JIAHHBIX JIUISI PEIICHUS 3a/1a4H,
BBIOMpAaTh 3aKOHBI W (QOpMYJIbI, HEOOXOaUMBIC I €€
peuieHus, MpPOBOAUTH pac- 4YEThl U CPABHUBATH IIOJIyYEHHOE
3HaYeHHE (PU3UYECKOI BEIMYUHBI C U3BECTHBIMU TAaHHBIMU;

—pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO PEUIUTh IIPpHU
nmoMomy  (U3NYECKUX METOJIOB, HCIIOJNb3ysl  OIMNHCAaHUE
WCCIIEAOBaHUs, BBIACISATH MPOBEPSIEMOE MPEANOJI0KEHHE,
OIICHUBATh MPABWILHOCTh TMOPSAAKA MPOBEIACHHUS HCCICIOBAHMUS,
JienaTh BBIBOJHI;

—TPOBOJUTH OMNBITHI MO HAOIIOACHUIO (PU3NYECKUX SIBICHUN
Wi  (QU3NYECKUX CBOHCTB Tea (PAEKTpuU3alus Tel |
B3aMMOJICHCTBUE DJIEKTPUUECKUX 3aps0B; B3aUMOJEHCTBHE
MOCTOSIHHBIX MAarHWTOB, BHU3yaJU3alldsl MAarHUTHBIX MOJeH
IOCTOSIHHBIX MAarHUTOB; JEWCTBUS MAarHUTHOTO TMOJs Ha
MPOBOJHUK C TOKOM, CBOMCTBa >JIGKTPOMAarHurta, CBOWCTBa
SJIEKTPOJIBUTATEINs]  MIOCTOSIHHOTO  TOKa):  (OpMyIHUpOBaTh



MpOBEpsiIeMbIE TPEANOI0KEHHUS, COOMpPATh YCTAaHOBKY W3
MPEeAI0KEHHOr0 00O0pYyAOBaHMS; OIHUCHIBATH XOJ OMbITa U
(opmynupoBaTh BBIBOIBI;

—BBIIOJIHATH psiMbIE U3MEPEHUSA TEeMIIEpaTypBhl,
OTHOCHUTEJILHOU BJIAXKHOCTH BO3]1yXa, CUJIBI TOKA, HAIIPSKCHUS
C HCIOJIb30BaHMEM aHAJIOTOBBIX MOPUOOPOB M JATYUKOB
(m3mUeckux BEIMYMH, CPAaBHUBATH PE3YJIbTAThl U3MEPECHUN C
y4ETOM 3aJITaHHOU a0COIFOTHOU MTOTPENTHOCTH;

—IIpPOBOAUTHh MCCJIEJOBAHUE 3aBUCUMOCTH OJIHOM (PU3UYECKOMN
BEJIMYMHBI OT APYrOM € MCIIOJIb30BAaHUEM IIPSAMBIX HW3MEPEHUU
(3aBUCHUMOCTh CONpPOTHUBJIEHUS MPOBOJHUKA OT €ro JJIUHBI,
IUIOIIAAN IONIEPEYHOTO CEYEHHSI U YJEJIBHOTO CONPOTHUBIICHUS
BEIIECTBA ITPOBOJIHUKA; CHJIBI TOKA, UAYIIETO 4Yepe3 NPOBOIHUK,

oT HaNPSDKEHUS Ha MPOBOTHUKE; HcclieIoBaHue
MOCJIEI0BATEILHOIO u apajyyIeIbHOTO COCIMHECHU
MMPOBOJIHUKOB): IJIaHUPOBaTh  HCCIIEIOBaHHE,  COOMpaTh

YCTaHOBKY W BBITIOJHATH HU3MEPEHHUS, CICAYS MPEII0KESHHOMY
1aHy, (PUKCHpPOBATh PE3yIbTATHl MOJYYCHHON 3aBHCHMOCTH B
BHjEe TaOiHI W TpauKOB, JeNaTh BBIBOABI IO pPE3yJibTaTam
WCCIICIOBAHUS;

—TPOBOJINTh KOCBEHHBIC M3MEPEHUsT (PU3NUECKUX BEITUINH
(ynempHasi  TEIUIOEMKOCTh  BEIIECTBA,  CONPOTHBIICHUE
MPOBOJIHUKA, padOTa M MOIIHOCTh DJICKTPUYECKOTO TOKA):
IUTAHUPOBATh HW3MEPCHHs, CcOoOUparh JKCIECPUMEHTAJIBHYIO
YCTaHOBKY, CJEYsI TIPEIJIOKSHHOW HHCTPYKIIHH, U BBIYUCIISATH
3HAYCHUC BEJTUYHHBI,

——Cco001aTh NpaBUja TEXHUKH OCE30MaCHOCTH MpU paboTe C
1a0opaTOPHBIM 000PYI0BAaHUEM;

-pacrio3HaBaTh  IMPOCThIC  TEXHUYECKHE  YyCTpOWCTBA |
U3MEPUTEIIbHBIC TIPHOOPHI 110 CXEeMaM M CXEMaTHYHBIM
pHUCYHKaM (OKUJIKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, ABUTATENIb BHYTPEHHETO CTOpaHUsl, dJIEKTPOCKOII,
peocTaT); COCTaBIISITh CXEMBI DJJCKTPUUECKHX IIered ¢
MOCJIeOBAaTeIbHBIM W MapajieIbHBIM COeTMHEHUEM
SIIEMEHTOB, pa3ju4yasl YCJIOBHBIE OOO3HAUYEHHS DJJIEMEHTOB
AIIEKTPUYECKUX IETISH;

—TIMPUBOJUTL MPUMEPHI/HAXOAUTh HWHGOPMAIIUIO O TMpUMepax
MPAKTUUECKOTO  MCIONB30BaHUS  (U3WUECKUX 3HAHUH B



MOBCEHEBHON J>KM3HHM [JI1 oOecrieueHusi Oe30MacHOCTH TIpH
oOpamieHun ¢ OpudoOpaMyd U TEXHUUYECKMMH yCTPOWCTBaMHU,
COXpaHEHHMsI 370pOBbsi M COOJIOICHHS HOPM 3KOJIOTHYECKOTO
MOBEJACHUS B OKPYKaIOILIEH CpeJIE;

MPU  BBIMIOJTHCHUU YYCOHBIX IIPOSKTOB U HWCCIICJOBaHUMA
(U3HYECKUX TIPOIECCOB paclpeAeisaTh OO0S3aHHOCTH B TPYIIC B
COOTBETCTBUM C IIOCTABJICHHBIMHM 3aJadyaMH, CJIECIUTh 3a
BBIIIOJIHEHUEM ILJJaHA JCHUCTBUM W KOPPEKTHUPOBAThH €ro,
aJIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JICATEILHOCTH
TPYIIIbl; BBICTPauBaTh KOMMYHHUKAaTHBHOE B3aUMOJCHUCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

Conep:xaHue H3y4aemMoro Kypca B 7 Kjiacce

1. IlepBoHaya/ibHbIEe  CBEJeHHSI O  CTPOEHHH
BemecTBa.(7). llema genmenwst  w3MepuTenbHOro  mpuodopa.
Ompenenenre IMEHBI  JEICHUS  WU3MEPUTEIBHOTO  HUJIUHPA.
OnpeneneHue TreOMETPUYECKUX pa3MepoB Tena. M3rotomieHue
W3MEPUTENIBHOIO IWIMHApa. M3MmepeHne TemmepaTypel —Tena.
N3mepenne pasmepoB ManbiXx Tel. M3MepeHue TONIMIMHBI JUCTa
Oymarm.

2. JABu:kenue u B3aumonaeicreue te. (12)M3mepenue
CKOpPOCTH JBWKEHHUs Tena. VMI3MepeHue maccel Tena HEeNpaBWIbHOU
¢dbopmbl. 3Mepenue mioTHOCTU TBEpOTo Tena. M3mepenue oobema
nycToTsl. lccienoBanue 3aBUCHUMOCTH CHJIBI TSKECTH OT MaccChl
tena. OmnpeneneHue maccel M Beca Bo3ayxa. CloxeHue cud,
HalpaBJIEHHbIX 10 OJHOM MpsMOW. V3MepeHue KeCTKOCTU
npyxuHbl. 3mepenue KodQQPHUIIMEHTa CUITBI TPEHHUS CKOJIbKEHUSI.
Pemenue 3amau.

3. JaBjieHue TBepAbIX TeJ, KUAKOCTel W Tra3o0B.
(6)UccnemoBanne  3aBUCHMOCTH  JaBJ€HHS ~ OT  IJIOIIAIN
noBepxHocTu. OnpeneneHne JaBieHus TBEPIOro Tena. Beruncienue
CWIIBI, C KOTOpoil armocdepa HaBUT Ha TOBEPXHOCTh CTOJA.
Onpenenenue macchl Tena, IUIaBaromiero B Boje. OmnpeneneHue
IJIOTHOCTH TBepAoro Tena. OmpeneneHue oObeMa Kycka JIbJa.
N3yuenue ycrnoBus miaBanus Ten. Pemenue 3anay.



4, Padora m MommHocTh. JHeprus. (9)Boruncienue
pabOThI M MOIITHOCTH, Pa3BUBAEMOM YUEHHUKOM IpH moabeMe ¢ 1 Ha
3 srax. OmpezgeneHue BbIUTphIma B cuie. Haxoskaenuwe ueHTpa
TsbKecTH  miiocko  ¢urypsl. Beruncinenne KIIJ|  HaxiioHHOM
IJIOCKOCTH. M3MepeHne KuHeTHM4ecko dSHepruu. I3mepenue
MOTEHIIMAIBLHON 3Hepuu. Pemenue 3amay.

Paszjnen 1. [lepBoHavaibHbIe CBeIeHUSI 0 CTPOEHUH BelllecTBA

HHemoncmpauuu

1.HabmronieHne OpOyHOBCKOTO JIBMXKCHUS

2.Habmonenue nudPys3uu

3. HaGmonenue SIBIICHUMH, OOBSICHSIONIUXCS
MPUTSHKEHUEM WIMOTTATKUBAHUEM YaCTHI] BEIIeCTBA

Jlabopamopusle pab6omst u onvimol

1. Onpenenenne 1eHBI AEICHUS TIKAIBI U3MEPHUTEIBHOTO
mpubopa

2. VI3TOTOBIICHUE U3MEPUTEITBHOTO IIHJIHH/IPA

3. Omnpenenenue pa3MepoB MaJIbIX TE

4, IsmepeHue TeMIlepaTypbl npu IMOMOIIIN
JKMJIKOCTHOTO TEPMOMETpPA U JaTUYUKa TEMIIePaTyphl

5.0nenka gamaMmeTpa aroMa METOJIOM  psiaoB  (C
ucnoiab30BaHueM (poTtorpaduii)

6. MI3mepeHue TOMIMHBI JTUcTa OyMaru
Paznen 2. /IBU:KeHHEe H B3aMMO/IeiicTBHE Tel

emoncmpauuu

1. HaGmrogeHrne MexaHU4eCKOTO IBUKEHHUS TeJla

2. I3aMepeHune CKOpPOCTH MPSIMOTTUHEHHOTO JIBHXKECHUS

3. HaGnroneHnue sSIBJICHUSI HHEPITUH

4 HabmoneHue U3MEHEHUSI CKOpPOCTH npu
B3aMMOJICHCTBUU TEI

5. CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TET

6. CrokeHue CUJI, HalmpaBJICHHBIX MO OJTHOM MPSIMOM

Jlabopamopnusle pabomst u onvimol

1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JIBHMXKECHUS
(mapuka B )XKHUIKOCTH, MOAETHU SJIEKTPUIECKOTO aBTOMOOWIIS U T
)

2. Isamepenue maccol 1 Kariau BOAbI

3. OmnpeneneHue IOTHOCTU TBEPAOTO TeNa



4. zmepenue mioTHOCTH 1 Kycka caxapa

5. U3mepenue mioTHOCTH X03.MblIa

6. MccnenoBanre 3aBUCHUMOCTH CHIIBI TSDKECTH OT MAacChI

7.00BITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTS>KEHUS
(medopmarum) Ipy>KUHBI OT TPHUIIOKEHHON CHIIBI

8. CnoxxeHue CHII, HAIIPABIICHHBIX BJOJIb OJHOU MPSIMOM

9.01BITBI, JEMOHCTPUPYIONIUE 3aBUCHUMOCTH  CHUIBI
TPEHUsI CKOJIbKEHUsI OT Beca Tejla U XapakTepa
COIPHUKACAIOIIUXCS TIOBEPXHOCTEN
Pa3nen 3. /laBjieHne TBEPABIX TeJ, KUAKOCTEH U ra3on

HHemoncmpauuu

1. IlposiBnenue necTBrst aTMOCHEPHOTO JTABICHUS

2.3aBHCUMOCTh BBITAIKHBAIONICH CHJIBI OT 0O0BEMa
MOTPY>KEHHOMYACTH TeJIa U TNIOTHOCTHU KHUJIKOCTH

3. PaBeHCTBO BBITAIKABAIOIICH CHJIBI BECY
BBITECHEHHOM KUJIKOCTH

4.YcroBue TUIaBaHUS TEJI: IUIABAHUE WJIH TIOTPYKEHUE Tl
B 3aBUCMMOCTH OT COOTHOILIEHUS IIJIOTHOCTEN TeJa U )KUIAKOCTH

Jlabopamopnsie padomut u onvimol

1. UccaenoBaHue 3aBHUCUMOCTH IaBJICHUSI oT
TUIOMIAAW TTIOBEPXHOCTH

2.0mpenencHue TaBJICHUS [TMJIHHAPHUYICCKOTO TeIa

3.BeraucieHue CUJIbI, C KOTOPOH armMocdepa TaBUT
Ha MOBEPXHOCTH CTOJIAa

4.OmnpenesieHNEe MacChl Tejia, IJIaBaIOMIeTO B BOIC

5.3y4deHune yCciaoBUs IIJIaBaHUS TEJ
Pa3nen 4. PaGoTa 1 MOIITHOCTh. DHepPrusi

Jemoncmpauuu

1.TIpumepbl NPOCTHIX MEXaHU3MOB

Jlabopamopnvie pabomuvt u onvimolt

1.Onpenenenue pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM
JBMKEHUHU TeJa 10 TOPU30HTAIBbHOM ITOBEPXHOCTHU

2. UccnenoBaHue yCiIOBUU PaBHOBECHUS pblyara

3 U3smepenue KIIJ] HaKIIOHHOM INIOCKOCTH

4. I3yyeHue  3aKOHa COXpaHEHUs  MEXaHUYEeCKOU
SHEPrun

5. Brerumcnenue paboThl, COBEpIIAEMON MIKOJLHUKOM IPHU
noabeme ¢ 1 Ha 3 aTax



6. Beruncnenue MOIHOCTH, PA3BUBAEMOM IKOJIBHUKOM IIpU
noabeMe ¢ 1 Ha 3 aTax

7.0mnpeneneHde BBIMTPHINIA B CHJIE, KOTOPBIM JaeT
IMOBMYKHBIN U HEMOABUKHBII OJIOKH

Conep:xanue u3y4aemMoro Kypca B 8 kjiacce

1 Du3nyecKui MeTOo/ U3yYeHHs NPUPOIbIL:
TeopeTUYEeCKUl U IKCepuMeHTANbHBbIN (3). OnpeaeneHue eHbI
JeJeHusT  MpUOOPOB, CHATHE  TOKAa3aHWUIA. Ornpenenenue

MTOTPEITHOCTEN U3MEPEHUN.

2. TemioBble siBJeHHSI U MeTOJAbl HX HcciaenoBanus (8).
Ompenenenve  yUIMHEHWS Tela B MPOIECCe  U3MEHEHUS
TeMmneparypbl. PemieHue 3amad  Ha ompenereHHWe KOJIMYEeCTBa
TerIoThl. [IpuMeHeHNe TEMIOBOTO PAaCIIUPEHUs IS PErHuCTPAIH
Temneparypbl.  MccnemoBaHwe — TpOIECCOB  IJIABICHUS U
oTBepAeBaHusA. l3ydyeHHWe yCTpOWCTBAa TEIIOBBIX JBUTATEJEH.
[Tpubopsl A U3MEpEeHHsI BIIaXKHOCTH BO3AYXa.

3. DJIeKTpHYecKHe SIBJICHUSI U METOAbl MX HCCICAOBAHMUS
(8). Ompenenenue yaeapHOrO COMPOTHBICHUS MPOBOJHUKA. 3aKOH
Oma mis ywactka uenu. Pemenuwe 3amayu. MccnenoBanwe u
HCIMOJIb30BAHUE CBOWCTB AJIEKTPUUYECKUX KOHJEHcaTopoB. Pacuer
notpebnssemori  anekrtposnepruu. Pacuer KIIJ[ snexrpuyeckux
ycTpoiicTB. Pemenue 3aaau Ha 3akoH Jxoyns-Jlenua.

4. dnekrpomaruutHbie siBjdeHus (5). Ilomydenue wu
¢bukcupoBaHHOE H300paKeHHME MArHUTHBIX Tmosield. W3ydenue
CBOWCTB 3JEKTpoMarHurta. M3ydeHue MOJIENH 3IEKTPOJBUIATEIS.
Peurenne kauecTBeHHBIX 3a/1a4.

5. OnrTuxka (8). U3yuenue 3aKOHOB  OTpaKEHUS.
Habmionenue orpaxkeHuss U mpeioMieHus cBera. M300paxkeHus B
nuH3ax. OrmpeneneHue TIaBHOTO (OKYCHOTO pacCTOSHUS U
ONTHUYECKON cuibl JnuH3bl. Habmionenwe wuHTephEpeHLUHd CBeETa.
Pemenune 3amau Ha mpenomieHue cBeTa. HaOmroneHue mMOJHOTO
OTpPa)KEHHUS CBETA.

6. IloaroroBka M mnpoBeJeHHE HMTOrOBON KOH(epeHUuHn
(2). WnmuBuayanpHas paboTa 1O TMOJATOTOBKE TMPOEKTa K
MpEe3EHTAIIH.



Paznen 5.  ®dusnmuyeckmii  MeTox  M3y4YeHUS] NPHPOIBI:
TEOPeTHYECKUH M IKCIIEPUMEHTAIbLHbBIN

HHdemoncmpauuu

1. HabmrogeHue OpOYHOBCKOTO

JBUOKEHUS

2. Habmonenune nud y3un

3. Buas! Terionepenauu
Jlabopamopnvie pabomst u onvimol

1. Onpenenenue naBiaeHUs BO3yxa B OaJJIOHE MIMPHUIIA

2.01BITBI, JAEMOHCTPHUPYIOIIME  3aBUCUMOCTH  JIaBJICHUS
BO3/IyXaoT €ero 00bEéMa U HarpeBaHus WM OXJIAXKICHUS

3.IlpoBepka THUMOTE3bl JIMHCWHOW 3aBUCHUMOCTH  JTUHBI
CTOIOMKA  KUJIKOCTH B TEPMOMETPUUYECKOM TpyOKe OT
TeMIepaTypbl

Paznen 6. TemioBble IBJI€HHSI 1 METOAbI HX HCCIE0BAHUSA
1. OnbITEI IO HAOJIIOJICHUIO TETUIOBOTO PACIIUPEHUS Ta30B,
KUJIKOCTEHN U TBEPABIX TEI
2.0mBITBI, JEMOHCTPUPYIOIIHME 3aBUCHUMOCTH JaBIICHUS
BO3/IyXaoT ero o0bEMa M HarpeBaHUsI U OXJIAXKICHHUS
3.HaOmroneHne wW3MEHEHUsI BHYTPCHHEW OHEPruM Tena B
pe3yabTaTe TeIIonepeaadyd u padoThl BHEITHUX CHJT
4. ViccnenmoBaHUE SIBICHUS TEINIOOOMEHA IPHU CMEIIUBAHUH
XOJIOJTHOU U TOpsY€eii BOJIbI
5.0npeneneHre KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJIOMU
MPUTEIUIOOOMEHE C HarpeThIM METAJUTMYSCKUM HHJITUHIPOM
6. OnpeneneHne yaeabHON TETI0EMKOCTH BEIIIECTBA
7.VccnenoBanue mpoliecca uCrmapeHust
8. OnpeneneHne OTHOCUTENIBHOM BIIAXKHOCTH BO3/IyXa
Pasgen 7. DOaekrpuyeckue sABJEHHMS M MeETOAbI  HX
HCCJIeI0OBAaHNSA
HHdemoncmpauuu
1./IBa poaa 3JE€KTPUUECKUX 3apsOB U B3aMMOJICUCTBUE
3apsKEHHBIX TeJ
2.DJIeKTpOoCcTaTUYECKasi MHIYKIIHS
3.3aK0H COXpaHEHMUs JIEKTPUYECKUX 3apsiJIOB



Jlabopamopnvie padbomst u onvimot

1. OnBITHL TI0 HAOJIOJICHHUIO DJISKTPU3AUN TEJI UHIYKIIUECH U
MPUCONPUKOCHOBECHUU

2.UccnenoBaHue  JICMCTBUSI  DIIEKTPUUECKOrO  IIOJIsSI  Ha
MPOBOJHUKHU U JTUIJICKTPUKH

3.Coopka u mOpoBepka palbOThl  JJIEKTPUUYECKON  ILIEIH
IMOCTOSTHHOTOTOKA

4.OmnbITHl, JEMOHCTPUPYIOIIME 3aBHUCUMOCTH JJIEKTPHYCCKOTO
CONIPOTHUBIICHUS TPOBOJIHMKA OT €ro JUIMHBIL, TUIOMIQJu
MOTIEPEYHOTO CEYEHUSI U MaTepuasia

5.IlpoBepka  TipaBWJIa  CJIO)KCHUS  HANPsDKCHUW — MpH
MOCJIEJIOBATEIILHOM COCJIMHEHUH JIBYX PE3UCTOPOB

6. IlpoBepka mpaBmiia 1Jisi CWJIBI TOKa TIPU TMapaljIeIbHOM
COCJIMHEHUH PE3UCTOPOB

7.Onpenenenue pabOTHI DJIEKTPUUECKOTO TOKa, HIYIIETO
yepe3pe3ncTop
8. Onpenenenue MOIITHOCTH AIIEKTPUIECKOTO TOKa,
BBIIEIIEMOMHA PE3UCTOPE

Pa3znen 8.3j1eKTpOMArHuTHbBIE SIBJICHUS

Jlabopamopusie pavbomst u onvimol

1. UccnenoBaHue  JICUCTBUS  DJIEKTPUUECKOrO  TOKa  Ha
MarHUTHYIOCTPEIIKY

2. OMBITHI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTD CHJIBI
B3aMMOJICHCTBHUS KaTyILIKU C TOKOM M MarHuTa OT CHUJIbI TOKa
U HapaBJICHUS] TOKA B KAaTYyIIIKE

3.M3ydenue neicTBUSI MAarHUTHOTO MOJIsI Ha IMIPOBOJIHUK C TOKOM
4. KoHCTpyUpoBaHUE U HU3y4YeHHUE PaOOThI DIIEKTPOABUTATENS
5.0mbITBl TIO0 HCCJIEIOBAHUIO SIBJIICHHUS DJICKTPOMArHUTHOU
WHIYKIIMU:  HUCCJIEIOBAaHME  M3MEHEHHW  3HA4YeHUs U
HaIpaBJICHUS UHIYKIIMOHHOTO TOKa
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H3MEPHUTEIBHOTO nabopaTopHOi pabOThI

npubopa, ero | MamuBuayansHas —

IIOIPELIHOCTS. 00paboTKa pe3ylbTaToB

[Iupuna, JJIAHA,

BBICOTA, TUTOIIA/TB,

o0veM. Mertoa psoB
Bsanmoeiicteue Ten, | CKOpoCTh I'pynmoBast —ipoBeieHue | https://www.imumk.r
(12) PaBHOMEPHOTO nabopaTopHOit paboThI u

IBIKeHHUs. Macca Tena,
CJIOJKEHHE Macc.
IInoTHOCTE TENAa,
Haxo0XKIeHHne o0beMa
MPSIMOYTOJILHOTO
napasuieienumnena.
3aBHCHUMOCTH CHIIBI
TSKECTH OT MacChI TeJia.
Onpenenenrue Maccol U
BEca BO3/yXa B
komHate. CiokeHue
CHJI, HAMPABJICHHBIX 11O
OJTHOM IpsIMOM

3akoH ['yka, cuna
ynpyroctu. Cuna
TPEHHUS CKOJIbKEHUS.
3aBHCHUMOCTH CHIJIBI
TPEHUs OT Beca Tea.
Pemenue 3amau

NunuBuayanbHas —
00paboTKa pe3ysIbTaToB
JeMoHcTparuu:
QITOPUTM  PEIICHUS
3a7a4

ﬁttps://www.vaklass.r
u

[aBnenue. /{apiacHue
KUJIKOCTEH W Ta30B.

(6 4)

HccnenoBanue
3aBUCHUMOCTH JaBJICHUS
OT IJIOLIAAN
MOBEPXHOCTH.
Onpenenenue 1aBIeHUs
TBEPJOTO Tea.
Briuucnenue cumsl, ¢
KOTOpOii aTMocdepa
JTABUT HA TOBEPXHOCTH
crona. Onpeznenenue
Macchl Tena,
TJIaBAIOIIETO B BOJIE.
Onpenenenue
MJIOTHOCTH TBEPIOTO
tena. OnpeneneHue

['pynmoBast —-npoBeieHue
nabopaTopHO PabOTHI
WNuauBuyansHas —
00paboTKa pe3ynbTaToB
Jemonctpanuu:
AIITOPUTM PELICHUS 3a/1a4

https://www.imumk.r
u

https://www.yaklass.r
u
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o0beMa KycKa JibJia.
N3yuenue ycnosus
I1aBaHus Te. Pemenue
3a/1a4.

Pabora 1 MOIIHOCTS.
Oneprus. (104)

Brraucnenue paboTsl 1

I'pynnosas —niposeneHue

https://www.imumk.r

https://www.yaklass.r

MOIIIHOCTH, 1a00paToOpHOI pabOTHI u
pa3BuBaeMol yueHUKoM | MHauBuayasnbHas —

npu noaseme ¢ 1 Ha 3 00paboTKa pe3ysbTaToB U
stax. Onpenenenue JlemoHcTpanuu:

BBIUTPHIIIA B CHIIE.
Haxoxnenue uenrpa
TSAYKECTHU IIIOCKOMN
¢urypsl. Beruncnenue
KII/I naknoHHOM
IJIOCKOCTH. M3Mepenue
KUHETHUYECKON SHEPIUHU.
N3mepenne
MOTEHIIMATBLHON SHEPUH.
Pemrenne 3anau.

ITOPUTM PELICHUS 3a/1a4

http://stratum.ac.ru/ru

/education/

HUroro 35 yacos

TemaTuueckoe miiannpoBanue 8 kjacc 36 yacos

TemaTn4eckue
b10KH OCHOBHOE cofiep/KaHme ®opma OP
NpoBeIeHHs
3aHATHSA
DU3NYECKUii METO Beoanoe 3ansatue. Muacrpykrax no | @poHTanbHas — https://Mww.imum
H3YUCHHS oxpaHe Tpyaa Ha ypokax. OcHoBel | 3HakomctBO ¢ Th, | K ry
TIPHPOJIBL: IKCTIEPUMEHTA. AIITOPUTMOM https:/Awww. vaklas
Teopernueckuii  m | VI3MepeHHE (M3HYCCKHX BEIMYHMH. | OQOPMICHHS Sru
SKCIICPUMEHTAIbHbI Omnpenenenue I1EHBl JelNEHUS U | TaOOPAaTOPHBIX E st /
it (3u). HOKa3aHUH npubopos. | pador p:/istratum.ac.ru
AbGcomoTHasT W OTHOcWTeNbHas | [ pynmosas — ru/education/
HOT PEIIHOCTb. 3HaueHUe | MPOBE/ICHNE
OKCIIEPUMEHTA Il  Pa3BUTHS | JJAOOPATOPHOU
Hay4yHBIX TEOpUH W  co31aHuA | paboThI
HOBBIX TEXHHYECKHUX YCTPOICTB. WNuuBuyansHas —
00paboTka
pE3yJIbTaTOB
TeruoBbie sBICHUs U | 1 CTVIOBOE PACIIUPEHHUE TEN U €T0 I'pynmosas — https://www.imum
METO b ux | ACTIONIb30BaHUE B TEXHUKE. pOBEICHNE k.ru
rccieoBaHusi(8) CriocoObl I3MEHEHHS BHYTPEHHEH | TabopaTopHOU https://ww.yaklass.
sHepruu Tein. Bujsl paboTHI ru
teronepenaun. Termonepenaya B | HauBHyansHas —
npupoje u Texuuke. KonmuectBo o0OpaboTka
TETJIOThI. 3aKOH COXPaHEHUS U pe3yNnbTaToB
MIpeBpAILEHUs SHEPTHH B JemoncTparu
MEXaHUYECKUX U TETIOBBIX U.  aJrOpUTM
nporeccax. ArperatHble COCTOSHUS | PeIIeHUs
BeniecTBa. MazoBble Mepexo/ibl. 3a1a4

Pabota rasa u mapa. TerioBsie
JBUraTenu. JIpuraresin
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BHYTPEHHETO cropanus. PotopHo —
MOPILHEBOM ABUrareiab Bankens.
[wuzens. [TapoBas u razoBast
TypOuHa. HeoObIuHBIC IBUTATENH.
[lepcriekTHBBI CO3aHUS HOBBIX
JIBUTaTEJEH, yCOBEPLICHCTBOBAHUE
IPEKHUX U 3aMEHbI
UCII0JIb3YEMOT'0 B HUX TOILJIMBA.
KII/ TeroBoro aBurartens u
NEPCIIEKTHUBBI €r0 MOBBILICHUS.

DJeKTPUYECKHE KonzneHcaTopsl. DIeKTpHIeCKHil I'pynmosast — http://stratum.ac.ru/r
SIBJICHHS 1 MeTobl ux | TOK. JISHCTBHSA IeKTPHYECKOro POBEICHHE u/education/
ccnenoBanus (84) TOKA. DJIEKTPUUECKUH TOK B 1a00paTOPHOI https://www.imum
cpeaax: MeTajuiax, XKUAKOCTSIX, paboTsr k.ru
razax, IMOJIylIpOBOTHHKAX. WnpuBumyanbHas —
CoennHeHus MPOBOTHUKOB. obOpaboTka
OcBeTuTenbHas CETh. pe3ynbpTaToB
DneKTpou3MepHuTeIbHbIe TPUOOpPEL. | JleMoHCcTparum:
Pa6ota n moutHOCTH QJITOPUTM pEeILIEeHUs
AIIEKTPUYECKOTO TOKA. 3aKOH 3amaq
Hxoynsa — Jlenna.
DIIeKTpOHArpeBaTeIbHbIE
npubopsl. Pacuer notpedisiemoit
anekTposnepruu. Kopotkoe
3ambIkaHue. [1naBkue
npepoxpanurend. [Ipumenenne
MOJTYTIPOBOTHUKOBBIX IPHOOPOB.
DJIEKTPOMArHUTHBIE ['pymnoBas — http://stratum.ac.ru/r
sapenns (59). MarnuTHOE HoJIe. TIPOBEIEHNE u/education/
DJIEKTPOMArHHTHI. 71a00paTOPHOIA https://www.imum
DNIeKTpOMarHuTHBIC PeJie U UX paboThI k.ru
npumenenue. [loctosHHbie WNunuBuyansHas —
MarHuThl U UX IPUMEHEHHE. obOpaboTka
MarnutHoe noJie 3emnu. Ero pe3yJIbTaToOB
BIIMSIHUE HA paJuoCBs3b. [lelicTBre | JleMOHCTpaluu:
MarHUTHOTO M0JI Ha MPOBOJIHUK C | aJITOPUTM PEUICHHUS
TOKOM. DJIEKTPOIBUTATEIb. 3amaq
Ontuka (8u). Usyuenue 3aKkoHOB | I'pynrioBas — https://Www.imum
OTPaKEHHSI. Habnronenune | nmpoBenenue K.ru
OTpPaXCHUSI U TPEIIOMJICHUS CBETa. | TabopaTopHOH https:/Aww. vaklas
N3obpaxenus B JIMH3aX. | pabOThI sru
OmnpexeneHue ri1aBHOTO Q)OIfyCHOFO WNuuBuyansHas — hitp://stratum.ac.ru/
pPacCTOSHMS M OINTHYECKOH CHIIbl | 00paboTKa ru/education/
JIMH3BL. HaGmonenue | pe3ynpTaToB -
uHTeppepeHuu cBeta. Pemenue | JlemoHcTpanum:
3aJad  Ha TPEJIOMIIEHHE CBETa. | alTOPUTM peLIeHHs
HaGnroneHue moOJIHOTO OTpaXkeHus | 3a71ad
cBeTa.
IToaroroska u WnmuBunyanbHas  pabora | Pabora ¢ https://www.imum
[IPOBECHHE UTOroBOif | MO MOJATOTOBKE  MPOGKTAa K | MOATOTOBNCHHBIM | K ry
koH(epeHuun (44) MIPE3EHTALIUH. MaTepuaioM,
aHaIn3
HOJTY4eHHBIX
JTAHHBIX TI0

HHJINBUAYAJIbBHOMY
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| mpoekTy.

HUroro 36 yacos
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