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IHosicHUTEIbHAA 3aIHCKA

Pabouas mporpamma BHEYpOUHOTO Kypca « DU3UUECKHUI SKCTIEPUMEHT)
OpUEHTHPOBAHA JIJIs ydyaluxcs 9-x 001eo0pa3oBaTeNIbHbIX KJIACCOB HA Oa30BOM
YpOBHE M3y4eHUs (PU3UKH.

Bueypounsiil kypc «Ou3ndecKkuil SKCIEPUMEHT) IIPEAHA3HAYEH IS
ydammxcs 9-xX K1accoB OCHOBHOM IIKOJIBI, KETAOIINUX MPUOOPECTH OMBIT
CaMOCTOSITENILHOTO MPOBEACHUS IKCIIEPUMEHTOB 110 (husuke. Kypc moctpoen ¢
OTIOPOM Ha 3HAHMS U YMEHHUS ydaluXxcsl, IpUOOpEeTEHHBIE IPU U3YYEHUU
¢u3uku B 7, 8-M Ki1accax, a TakkKe paclIMpeHue 3HaHUi 110 TaHHOH TeMe,
KOTOpPOE€ NPUTOAMTCS MpU U3ydeHuu Kypca pusuku. Kypc nmpeameTHo-
OPUEHTHPOBAHHBIN, MPUKIIATHON, CHCTEMATU3UPYET 3HAHUS YUALIUXCS O
crnoco0ax u3MepeHus: GU3NYECKUX BEIIMYMH, CHOCOOCTBYET Pa3BUTUIO YMEHUS
aHAJIM3UPOBATh PE3YyJbTaThl PU3NUECKUX ONBITOB U HAOIIOACHHI, CO3/1aeT
IPEANOCHUIKY JIJIs1 CTAHOBJIEHUS M PA3BUTHUSA Y IIKOJIBHUKOB HCCIIEN0BATEIBCKOM
KOMITETEHIIMH, KOTOPasi pAaCLIEHUBAETCS KaK BayKHEMHIIas ClIOCOOHOCTh YelloBEeKa
K [TO3HAHMIO.

Heasb kypca.

Pa3BuTHe U akTHBU3aLMA TBOPUECKOTO MBILICHUS YYalIUXCsl, OBJIAJICHUE
MMU Hay4YHBIX METOJOB MO3HAHUS IPUPOBI YEPE3 CUCTEMY TBOPUECKUX
3a/laHui, TPOOJEMHBIN SKCIEPUMEHT, MPOBEACHUE HAOIIOICHUIA
€CTEeCTBEHHOHAY4YHOTO cojep:kaHus. [ my0okoe moHMMaHue yJ9aluuMucs
(¢u3nyecKux SABICHUN; yMEHHUE TPUMEHSATh HayUYHbI€ METO/IbI HCCIIEAOBAHNUS;
pPa3BUTHE HAYYHOTO CTHJIS MBIIIUICHUS; CIOCOOHOCTh BUJIETh U PEIlaTh
po0JIeMbl, IJIAHUPOBATH U OLICHUBATH CBOIO JCSTEIbHOCTD U €€ Pe3ybTaThl.

OcHoBHBIC 321a4H Kypca:

e [l03HAKOMUTH C OCHOBHBIMH IIyTSIMU U METOJAMU IPUMEHEHUS 3HAHUI 110

(du3MKe HA PAKTHKE.

e HayuuTh BBINONHATH SKCIIEPUMEHTAIILHBIE 3a/JaHUSI.

e VYrnyOuTh 3HAHUS O METOJIaX pacuyeTa MOrPEeIIHOCTe U3MEPEHHUSL.



e [lo3HAaKOMUTBH C UCIOJIB30BAHUEM U3MEPUTEIBHBIX TIPUOOPOB U
MPUMEHEHHUEM UX Ha MPaKTUKE.

e CnocoOCTBOBATH Pa3BUTHIO YMEHHI HAOIIOIaTh, aHATM3UPOBATh,
yCTaHaBIUBATh IPUYMHHO- CJIEICTBEHHBIE CBS3H, (DOPMYIUPOBATh
THIOTE3bI, 000CHOBBIBAS UX U MPOBEPSS HA MPAKTHKE.

e (CucreMaTuU3MpOBaTh U OOOOUIUTH 3HAHUS yJalTUXcs 00
HKCIIEPUMEHTAIBHOM METO]1€ TO3HAHUSI IPUPOBI.

e Pa3BuBaTh KPUTUYECKOE MBIILJICHUE NTPU OLIEHUBAHUU PE3YIbTATOB
MPOJIETaHHBIX IKCIIEPUMEHTOB.

e BocnutsiBaTh TpyA0at00H1€E, TBOPUECKOE OTHOLLIEHUE K TPYLY U
MHUIMATUBY, PACIIMPATH MEXKIPEAMETHBIE CBSI3U MEXY PU3UKOHN U
TPYZIOBBIM 00yU€HHEM, MATEMAaTUKOMN, ITOMOTaTh B BEIOOpE JaIbHEHIIIETO

npoduiis 00yueHusl.

Cpok peanuzanuu padboueit yueOHo# porpammel 1 pa3 B Henento 1 yueOHbIi

ron.



ILnanupyemsie pe3yabTaThl (€ HCIOJB30BaHHeM 000pyaoBanus «Touka
pocTa»)
Peanu3zanus nporpaMmsl ClIOCOOCTBYET JOCTHKEHUIO CIEAYIOUIUX PE3YIbTATOB:
Jluunocmmule:
B cdepe muIHOCTHBIX YHUBEPCAIBHBIX yUeOHBIX IEHCTBUHN yUaIlIUXCS:
e y4eOHO-TIO3HABATENIbHBIM HHTEPEC K HOBOMY yUYEOHOMY MaTepHally U
croco0am pelieHus HOBOM 3a/1auu;
® OpHUEHTAallMs Ha MOHMMAaHKUE IPUYUH YCIIeXa BO BHEYUEOHOU AESTEIbHOCTH,
B TOM YHCJIE HA CAMOAHAJIN3 U CAMOKOHTPOJIb PE3YJIbTATA, HA AHAJIU3
COOTBETCTBHS PE3YyJIbTaTOB TPEOOBAHUSIM KOHKPETHOM 3a/1a4u;
® CIOCOOHOCTB K CAMOOLIEHKE HAa OCHOBE KPUTEPHUEB YCIEIIHOCTH
BHEYUYEOHOM AESITENbHOCTH;
OOyyaromuiics MoayYuT BO3MOXKHOCTbD JIJIs1 (POPMHUPOBAHUSA:
® BHYTpPEHHEH MO3UIMH MIKOJIbHUKA HA YPOBHE MOJIOKUTEIBHOTO OTHOLLIEHUS
K ILIKOJIE, TOHUMaHHsI HEOOXOJUMOCTH YUEHUS, BEIPA)KEHHOTO B
npeobsagaHuy yueOHO-1103HAaBaTEIbHBIX MOTHBOB;
® BBIPAXEHHOW YCTOMYMBON y4eOHO-MIO3HABATEILHOM MOTUBALIMH YUCHHUS;
® YCTOMYMBOIO yueOHO-TIO3HABATEILHOTO HHTEpPECa K HOBBIM OOIIUM

croco0am pelieHus 3a1ay.

Memanpeomemmnuvie:
B cepe peryiasTUBHBIX YHUBEPCAIBHBIX YUCOHBIX IEHCTBUHN yUalllUXCs:
® [UIAHUPOBATH CBOM JCHCTBUS B COOTBETCTBUM C IIOCTABJICHHOU 3aJa4eh U
YCJIOBUSIMM €€ pEAIN3allK, B TOM YHCJIE BO BHYTPEHHEM IUIaHE;
® YYUTHIBATh YCTAHOBJICHHBIC MIPAaBUJIa B TUIAHUPOBAHUU U KOHTPOJIE criocoba
peleHus;
® OCYUIECTBIIATh UTOTOBBIM Y MOIIATOBBIA KOHTPOJIb IO PE3YJIbTATY;

¢ OLICHUBATH NNPABHUIIBHOCTH BBIITIOJIHCHHA HeﬁCTBHH Ha YpOBHC aHeKBaTHOﬁ



PETPOCIEKTUBHOM OLIEHKH COOTBETCTBUS PE3YJIHTATOB TPEOOBAHUSIM
JIAaHHOM 3aJ1a4M M 3aJa4HOM 00JIacTH;
® aJeKBaTHO BOCIIPUHUMATH MPEIJIOKECHHS U OLIEHKY y4UTeNel, TOBapuUIleH,
POIUTENEH U APYTUX JIFOJIEH;
® pasnuYaTh CIOCO0 W pe3yibTaT ICUCTBUS.
OOyuaromuics MoTyIUuT BO3MOKHOCTh HAYIHTCS:
® B COTPYJHUYECTBE C YUYUTEJIEM CTAaBUTh HOBbIC YUCOHBIC 3aaUH;
® MPOSBJISITH TO3HABATEILHYIO UHUIIMATUBY B YUEOHOM COTPYHUYECTBE;
® CaMOCTOSITENBHO a/ICKBATHO OLIEHUBATH MPABUIBHOCTD BBITIOTHEHUS
JICUCTBUA U BHOCUTH HEOOXOAMMbIE KOPPEKTUBHI B UCIIOJIHEHUE KaK IO
XO0Jly €ro peanu3aluu, Tak U B KOHIIE JICHCTBUS.
B cdepe noznaBaTenbHBIX YHUBEPCATBHBIX YU€OHBIX JEHCTBUNA yUAIIUXCS:
® OCYHIIECTBIIATH MNOUCK HEOOXOAMMOM MH(GOPMAIIUU JIJIsl BHITIOTHEHUS
BHEYUYEOHBIX 3aJJaHUM C UCTI0JIb30BAHUEM YU€OHOU JTUTEpaTyphl U B
OTKPHITOM MH(GOPMAIIMOHHOM TTPOCTPAHCTBE, YHITUKIIOTECIUA,
CIIPABOYHHUKOB (BKJIIOYAs AJIEKTPOHHBIE, HUPPOBHIE), KOHTPOJIUPYEMOM
npoctpancTBe MHTEpHETA;
® OCYIIECTBIATH 3aNUCh (PUKCcaLNI0) BBIOOPOYHOU HH(pOpMauu 00
OKpPYaIoIlleM MHUpE U 0 ce0e caMOM, B TOM YHUCJIE C TOMOIIbIO
uHcTpymeHToB UKT;
® CTPOUTH COOOIIECHHUS, TPOCKTHI B YCTHOM M MHUCHbMEHHOU (opMme;
® [POBOJUTH CPAaBHEHHUE U KJIACCU(UKAIIUIO TIO 3aJJaHHBIM KPUTEPUSIM;
® yCTaHABJIMBATh MPUUYUHHO-CIICJICTBEHHBIC CBSA3U B U3y4aeMOM KPyTe
SIBJICHUI;
® CTPOWTH PACCYXKIICHUS B OPME CBSI3U MPOCTHIX CYKACHUI 00 00BEKTE, €ro
CTPOCHUHU, CBOWCTBAX U CBA3AX;
OOyuaromuics MoTyIUuT BO3MOKHOCTh HAYIUTHCS:

® OCYHCCTBIIATH pacmnpeHHHﬁ ITIOUCK I/IH(I)OpMaHI/II/I C UCITIOJIB30BAHUEM



pecypcoB 6ubmoTek u cetu MuTepHer;

® 3aMKCHIBaTh, PUKCHUPOBATH HHPOPMAIHIO 00 OKPYKAIOIIUX SIBJICHUSIX C
roMoupr0 HHCTpyMeHToB UKT;

® OCO3HAaHHO W MPOU3BOJHHO CTPOUTH COOOIIEHUS B YCTHON M MHUCHbMEHHOM
dopme;

® OCYIIECTBIATH BEIOOP Hanbosee 2 (HEKTUBHBIX CIIOCOOOB PEIICHUS 337249 B
3aBHCHUMOCTH OT KOHKPETHBIX YCIIOBUH;

® CTpPOUTH JIOTUYECKOE PACCYkICHUE, BKIIOYAIOIIEE YCTAHOBICHHE
MPUYUHHO- CJIE/ICTBEHHBIX CBS3CH;

® MOTYT BBIMTH Ha TEOPETUUECKHUI YPOBEHD PELIECHUS 3a7a4: PELICHUE 110
OTIpe/IeIEHHOMY IJIaHY, BJaJIeHHEe OCHOBHBIMH IIPUEMaMH PEIICHHUS,
OCO3HAaHUS ACSITEIFHOCTH MO PEIICHUIO 3a/1a4H.

B cepe koMMyHUKAaTUBHBIX YHUBEPCATIbHBIX YUEOHBIX ACUCTBUNA yUaIIUXCS:

® QJICKBAaTHO MCIOJIb30BaTh KOMMYHHKATHBHBIE, IIPEXK/IE BCETO - PEUECBBIC,
CpEeICTBA TSl PEUICHUS Pa3TUYHBIX KOMMYHHKATUBHBIX 3a71a4, CTPOUTH
MOHOJIOTUYECKOE COOOIIEHHUE, BIAJIETh JUATOTHYECKON PopMOoit
KOMMYHUKAIIUH, UCITONIb3YS, B TOM yucie cpeactsa U uHCTpyMeHTsl KT n
JUCTAHLIMOHHOTO OOIIEHUS;

® JIOITyCKaTh BO3MOXKHOCTh CYIIECTBOBAHUS Y JIIO/ICH Pa3IMUHBIX TOYEK
3peHusi, B TOM YHCJIE HE COBMAAIOININX C €r0 COOCTBEHHOM, U
OpPUEHTHPOBATHCS HA MO3UIMIO ApTHEPa B OOIIEHUHU U B3aUMOICHCTBUY;

® YYUTHIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALIUN PA3ITUYHBIX
TIO3UIINH B COTPYAHUYECTBE;

¢ (opmynupoBaTh COOCTBEHHOE MHEHHUE U TIO3UIIUIO;

® JIOrOBApUBATHCS U MPUXOIUTH K OOIIEMY PEIIEHUIO B COBMECTHOM
JEsITeIbHOCTH, B TOM YHCJI€ B CUTYalluu CTOJIKHOBEHHSI HHTEPECOB;

OOyyaromuics Moay4yuT BO3MOKHOCTh HAYUUThCS:

® VYYUTLBIBATb U KOOPAUHUPOBATHL B COTPYAHUYCCTBE OTIIMYHBIC OT



COOCTBEHHOM MO3UINH IPYTHX JTFOICH;

® VYWUTHIBATH PA3HBIC MHEHHUS U MHTEPECHI 1 000CHOBBIBATH COOCTBEHHYIO
MO3UIIHIO;

® TIOHMMAaTh OTHOCUTEILHOCTh MHEHUH ¥ IMOAXO/I0B K PEIICHUIO TTPOOIICMBI;

® ApPryMEHTHUPOBATH CBOIO MO3UIIUIO M KOOPAMHUPOBATH €€ C TMO3UITUSIMH
MapTHEPOB B COTPYAHUYECCTBE TIPH BHIPAOOTKE OOIIETO PEIICHUS B
COBMECTHOM JIeITeIbHOCTH;

® 33/1aBaTh BOMPOCKI, HEOOXOAUMBIE JIJIsl OPraHU3alui COOCTBEHHOM
JESATETHPHOCTH U COTPYAHHYECTBA C TAPTHEPOM;

® OCYIIECTBISATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPY/IHUYECTBE
HEOOXOIUMYIO B3aUMOIIOMOIIIb.

IIpeomemmuuvie:

® OpPHUEHTHPOBATHCA B SIBJICHUSIX U 00BEKTaX OKPY>KAIOIIETO MUPA, 3HATh
T'PaHUIIB UX TPUMEHUMOCTH;

® [IOHUMATh OMpeeTACHUS (PU3NICCKUX BEIIMUYNH U TTIOMHUTH ONIPEACIISIONIHC
dbopmybL;

® [IOHUMATh KAaKUM (PU3UICCKUM MIPUHITUTIAM U 3aKOHAM MO TINHSIOTCS TS
WJIM MHBIC OOBEKTHI U SBJICHUS TPUPO/IHI;

® 3HaHHWE MOJICTU MIOUCKA PEIIeHUH I 3a7a4 10 (PU3HKE;

® 3HATh TEOPETUYECKHUE OCHOBBI MATEMATHKH;

e [IpuMeYaTh MOJICTHU SBJICHUN M 00BEKTOB OKPYIKAIOIIETO MHPA;

® AHAIM3WPOBATH YCIOBUE 33a4H;

e mepehOpMyYTUPOBATH K MOJCITMPOBATH, 3aMEHATh UCXOHYIO 3a/1a4y
JpYTOH;

® COCTaBJIATH TUTAH PEIICHUS;

® BBIJBUTATH U MPOBEPSATH MPEIIaracMbIe ISl PEIICHUS THIIOTE3bI,

® BJAJEeTh OCHOBHBIMH YMCTBEHHBIMHU OTIEPAIUSMHU, COCTABJISIOIIMMU ITOUCK

pelieHus 3a1a4u.



Conepskanue nporpaMMbl BHEYPOYHOIl 1eATEIbHOCTH

Beenenue. Beognoe 3anatue. Llenn u 3amaun kypca. TexHuka
0€30MacHOCTH.

Ponv sxcnepumenma 6 srcusnu uenogexa.

Teopus: U3yunts 0OCHOBBI TeOpuu norpemuocren. [lorpemnocTy npsiMpIx
Y KOCBEHHBIX U3MEPEHUI, MaKCUMaJlbHas MMOTPEIIHOCTh KOCBEHHBIX U3MEPEHUN,
y4eT MOTPeIIHOCTe N3MEPEHHI Tpu MocTpoeHuu rpadukos. [IpeacraBnenue
pe3ynbTaToOB U3MEpeHuit B hopme TadauIl ¥ rpaduKoB.

[Ipaktrka: OCHOBBI TEOPHUH ITOTPEIIHOCTEN PUMEHATH IIPU BBIIIOJIHEHUN
AKCIIEPUMEHTAJIBHBIX 3a/1a4, IPAKTUYECKUX padoT (C UCIOIb30BAHUEM
obopynoBanus «Touka poctay).

XapakTepucTuKa OCHOBHBIX BUJIOB JE€SATEIbHOCTH:

[TpuBOIUTH MpUMEPHI 0OBEKTOB U3yUCHUS (PU3UKH ((PU3UUECKUE SIBICHUSA,
¢dusnyueckoe Teo, BEemEecTBo, huznueckoe mnose). Habmonats 1 aHanmm3upoBaTh
¢usnueckue sBaeHUs (PUKCUPOBATH UBMEHEHHS CBOMCTB OOBEKTOB, CPAaBHUBATH
ux 1 0000maTh). [[03HaKOMUTBCS € SKCIEPUMEHTATIBHBIM METOJI0M
uccaenoBanus npupoabl. Coopka npubOOpoB U KOHCTPYKLM. Vcnonp30Banue
MU3MEPUTEIbHBIX TPUOOPOB. BhInosHeHne 1a00paTOPHBIX U IPAKTUYECKUX
pabort. JlnarHocTuka U yCTpaHeHHE HeUCIpaBHOCTEN pubopoB. BricTpanBanue
TUIOTE3 HA OCHOBAHWU MMEIOIIMXCS JAHHBIX.

Mexanuxa.

Teopus: PaBHomepHOe 1 HEpaBHOMEpHOE ABMKeHHE. [ padudeckoe
npencTaBlieHue JBKeHus. Pemenue rpadguueckux 3aaad, pacuer Nyt U
CpEIHEW CKOPOCTH HEPAaBHOMEPHOTO BMXeHUs. [[oHATHE HHEpLUNK 1
uHepTHOCTU. L{enTpobexHas cuna. [I[puMeHenne qaHHbIX GU3NUECKUX MOHITHH
B KU3HEAEATEIbHOCTH yenoBeka. Chila ynpyrocTu, Cujia TpEHHUS.

IIpakTuka: MccnenoBanue 3aBUCUMOCTH CUIIBI YIPYTOCTH, BOSHUKAIOLIEH

B IIPY’KKHE, OT CcTeneHu aedopmaliuu npyxuHsl. Onpeaenenne kodpduiuenra



TpEeHUs Ha TpuOoMeTpe. (C UCIOIb30BaHUEM 000pyI0BaHUs « Touka pocTay) .
HccnenoBanue 3aBUCUMOCTU CUJIBI TPEHUS OT CHJIbI HOPMAJIBHOTO JTABJICHUS.

XapaKkTepucTUKa OCHOBHBIX BUJIOB JEATEIBHOCTH:

Amnanu3 tabnwui, rpadgukos, cxem. [Tonck o0bsICHEHNS HAOTIOAACMBIM
coObITuAM. OnpeiesieHne CBOMCTB MPUOOPOB M0 YePTEKaM U MOJIEISIM. AHAIHU3
BO3HUKAIOIIUX NMPOOIEMHBIX cuTyauuid. M300paxars cucteMy KOOpAUHAT,
BBIOMpATh TENO OTCUETA U CBI3BIBATh €T0 C CUCTEMON KoopAuHaT. Mcnonp30BaTh
CUCTEMY KOOPAMHAT JJI U3YUYECHUs IPSIMOJIMHENHOTO NBMKeHMs Tena. COopka
npuOOpOB U KOHCTPYKUMHA. Mcrionb30BaHne N3MEPUTEIBHBIX TPUOOPOB.
BrlinonHenue 1ab0paTOpHBIX U MPAKTHYECKUX PadOT (C UCHOJIB30BAHUEM
obOopynoBanus «Touka pocta»). JlnarHocTuka 1 yCTpaHEHUE HEUCITPaBHOCTEHN
puOOpoB. BricTpanBaHue runoTe3 Ha OCHOBAHUM UMEOUIUXCS TAHHBIX.
KoncTpynpoBanne u MoenupoBanne. BpinoiHeHUE 3a1aHU 10
YCOBEPIIEHCTBOBAaHUIO MPpHOOPOB. PazpaboTka HOBBIX BAPUAHTOB OIBITOB.
PazpaboTka 1 mpoBepka METOIUKHU SKCIIEPUMEHTaIbHON paboThl. PaboTa B
MaJIbIX Tpynnax. AHAIU3UPYIOT, BRLIOUPAIOT 1 000CHOBBIBAIOT CBOE PEIICHUE,
nerictus. [IpencraBinenne pe3yabTaToB NapHOU, TPYNIIOBOM AESTEIBHOCTH.
VYyacTtue B Auanore B COOTBETCTBUHU C IPABUIIAMH PEYEBOTO MOBEACHHUS.

T'uopocmamuxa.

Teopus: 3akoH Apxumena, 3akoH [lackais, rupocTaTHUYECKOE AABIEHUE,
COOOILAIOIIUECS COCY/ b, TUAPABINYECKUE MAIIMHBI.

[IpakTrKka: 3aa4M: BBITAJIKMBAIOIIAS CUJIA B PA3JIMYHBIX CUCTEMAX;
puOOpHI B 3a/1a4ax (COOOIIAIOIINECS COCYAbl, THAPABINYCCKUE MAIITUHBI,
phIuaru, 0J0Ku). DKCIIEPUMEHTATBHBIC 3aTaHUS:
l)uzmepenue cuiibl Apxumena, 2)u3sMepeHe MOMEHTa CUJIbl, ACHCTBYIOIIETO Ha
phIuar, 3)uzMepenre padoThl CHIIbI YIIPYTOCTH HPU MOABEME IPy3a C MOMOUIBIO
MOJIBU’KHOTO MJTM HETIOABUKHOTO OJI0Ka(C MCTIOIb30BaHUEM 000PYIOBAHUS
«Touka pocTay).

XapaKTepI/ICTI/IKa OCHOBHBIX BHUJOB ACATCIIBHOCTH.



Ananu3 Tabnuil, rpadukos, cxeM. [Tonck oObsIcHEHUS Ha0I0/1aeMbIM
coObrTusiM. COopka mpuOOPOB U KOHCTPYKITHH. Vcronb30BaHNe N3MEPUTETHLHBIX
npuOopoB. BeinonHeHne 1a00paTOPHBIX U MPAKTUUECKUX paboT. Juarnoctuka u
yCTpaHEHHUE HEUCIpaBHOCTEW MpuOOpoB. BricTpanBanue runore3 Ha OCHOBAHUU
UMerIIMXcs JaHHbIX. KoHCTpynpoBaHue u MoaenpoBanue. Pabora B MaibIx
rpymnmax.

AHaTU3UPYIOT, BEIOUPAIOT U 000CHOBBIBAIOT CBOE pPEIICHUE, IEHCTBHSI.
[IpencraBienue pe3ynbTaTOB MApHOM, TPYNIIOBOM AesitenbHOCTU. [ToaroroBka
COOOIICHUH 1 TOKJIAJ0B. Y4YacTHe B AUAJIOTE B COOTBETCTBUU C IIPABUIIAMHU
pEUYEBOTO MOBEACHUS.

Cmamuxa.

Teopus: biok. Peruar. PaBHOBecre TBEpABIX TeIN. Y CIIOBUSI PABHOBECHS.
Mowment cuitbl. [IpaBuno momenToB. LlenTp Tsxkectu. MccnenoBanue
Pa3IMYHBIX MeXaHU4eCcKux cucteM. KoMOMHUpOBaHHBIE 33124, UCTIONIB3YSI
YCJIOBHSI PABHOBECHSL.

[Ipaktuka: M3rotoBnenue paboTaromieid CHCTEMbI OJIOKOB.

XapakTepUCTUKA OCHOBHBIX BUJIOB JI€SITEILHOCTH:

Ananu3 Tabnuil, rpadukos, cxeM. [Tonck oObsIcHEHUsT HA0II01aeMbIM
coObITusiM. OnpenenieHue CBOMCTB MPUOOPOB MO YepTekaM U MOJIETIsAM. AHAIN3
BO3HUKAIOUIUX NPOOJIEMHBIX cuTyaruid. Habmonath neiicTBUEe MPOCThIX
MexaHu3MOB. [T03HaKOMUTBCS ¢ HU3HUECKON MOEIBIO «a0COTIOTHO TBEPI0E
Teno». Pemars 3aj1aun Ha MpUMEHEHUE yCIIOBUs(ITpaBUiia) paBHOBECHS pblyara.
[TpumensTh ycioBue (IIpaBUiI0) paBHOBECHS pblyara Jijisi 00bsICHEHUsI ICUCTBUS
Pa3TUYHBIX THCTPYMEHTOB, UCIIOJIb3YEMbIX B TEXHUKE U B ObITy. COOpKa
puOOPOB U KOHCTPYKIUH. Mcronp30BaHne U3MEPUTEIBLHBIX TPUOOPOB.
BrinonHenue 1adbopaTOpHBIX U MPAKTUYECKUX padoT. JlmarHoctuka u
YCTpaHEHHE HEUCIPAaBHOCTEN MpUOOPOB. BricTpanBanue runoTe3 Ha OCHOBAHHUH

HMCHOINMMNXCA JaHHBIX. KOHCTpYHpOBaHI/Ie U MOACIINPOBAHUC. Breimonnenue



3aJIaHUi 10 YCOBEPIICHCTBOBAHHUIO MPUOOPOB. Pa3zpaboTka HOBBIX BAPUAHTOB
omnbITOB. Pa3paboTka u mpoBepKa METOAMKHU SKCIIEPUMEHTAIBHON pabOTHI.
PaboTa B ManbIx rpynmnax. AHaIU3UPYIOT, BBIOUPAIOT U 00OCHOBBIBAIOT CBOE
peuienue, nerctBud. lIpeacrasienre pe3ynbTaToB NApHOU, TPYIIIOBOM
nesarenbHocTU. [ToaroToBka coodbmenunit u 1oknaaoB. OCylecTBISIOT
CaMOOILIEHKY, B3aUMOOLICHKY JCSITEIbHOCTU. Y YaCTUE B IUAJIOTE€ B COOTBETCTBUU
C IPABWJIAMH PEYEBOT0 NOBEACHMUS.

Tennosuvie a6nenus.
TerutoBoe pacmmpenue ten. [Ipoueccsl iaBiaeHUs ¥ OTBEPAEBAHUS, UCIIAPEHUS
1 KoHAeHcauuu. Temtonepenaya. BnaxHOCTh BO3/1yXxa Ha pa3HbIX KOHTUHEHTAX.
Hemouncrpauuu: 1. Habmonenue TasHus apaa B Boge. 2. CKOpoCcTH
MCIIapEHUs Pa3INYHbIX )KUJIKOCTEN. 3. TermnoBble ABUTaTENH OyAyIIEro.
JlaGopatopHbie paboThI (¢ UCOJIb30BaHKEM 000pynoBaHus «Touka poctay): 1.
N3MeHeHus JIMHBI TeJla IPU HarpeBaHUM U oxjiaxaeHuu. 2. OTiInBKa
napaduHoBoro conaaruka. 3. Habmoaenue 3a miasieHueM jpaa 4. OT yero
3aBHCHUT CKOPOCTh McHapeHus xxuakoctu? 5. HalOmroaeHue TenionpoBogHOCTH
BOJBI U BO3TyXa.

XapaKTepucTUKa OCHOBHBIX BUJIOB J€SATEIbHOCTHU:
CamMocTosATenbHO (OPMYIIUPYIOT TO3HABATENIBHYIO 33/1a4y. Y MEIOT C IOMOILBIO
BOIIPOCOB J100BIBaTh HeAOCTaroulyro uHpopMauuoo. Hcnonb3zoBaHue
M3MEPUTEITLHBIX TPUOOPOB. BhImomHeHne 1ab0paTOPHBIX U IPAKTUIECKUX
pabort. JlmarHocTuka U yCTpaHeHUE HeUCIpaBHOCTEN puOopoB. BricTpanBanue
IUI0TE3 HA OCHOBAaHWU MMEIOIIMXCS JaHHBIX. KoHCTpynpoBanue u
MOJEJINPOBAHUE.
BrlinonHenue 3aaHuii o yCcoBepIIEeHCTBOBaHMIO TPrOOpOB. PazpaboTka HOBBIX
BapUaHTOB OMNbITOB. Pa3paboTka 1 MpoBepKa METOAMKHU HKCIIEPUMEHTAIBLHOM
pabotel. PaboTa B Masbix rpynmnax. AHaTU3UPYIOT, BRIOUPAIOT U 000CHOBBIBAIOT

CBOE pelieHue, nencreus. [IpeacraBieHue pe3yabTaToB NapHOU, IPYIIIIOBOM



NEATEIbHOCTH. Y4YacTUE B IUAJIOTE B COOTBETCTBUU C IIPAaBUJIAMH PEYEBOTO
MOBEJCHUS.

Inexmpuyeckue s161eHUsL.

Muxkpomup. Moaenu aroma, cymectBoBasiuue 10 Hayana XIX. Mcropus
OTKPBITHS U JEUCTBUA TAJIbBAHUYECKOTO 3neMeHnTa. Mctopus coznanus
anexTpodopHoit Mamuubl. OnbIT BonbTa. D71eKTpUYEeCKUil TOK B DJIEKTPOIUTAX.

JemoHcTpanuu: (c ucnonb3oBaHueM 00opyaoBanus «Touka pocTay)

1. Monenu atromoB. 2. ['agpBaHUYECKHE dJIEMEHTHI. 3. DIeKTpodopHOit
MaiuHbl. 4. OnbiTel Bonbra u ['ansBanmu.

JlaGopatopusbie paboThl: 1. Co3nanne ralbBaHUYECKUX JIEMEHTOB U3
NOAPYYHBIX CPEACTB. 2. DIEKTPUUECKUN TOK B )KHIAKOCTAX CO3/IaHHS «30JI0TOTO
KJIIOUYHKA.

XapakTEepUCTUKA OCHOBHBIX BUJIOB JIESITEILHOCTH:

VYrpaBistoT cBoel M03HABATEILHON U YU4EOHOM JIeATeTbHOCTHIO MTOCPEICTBOM
ITIOCTAHOBKY LIEJIEH, TIJITAHUPOBAHHUSI, KOHTPOJISL, KOPPEKIIUU CBOUX AECHCTBHUU U
OIICHKH YCTIEIIHOCTH ycBOeHMs. CpaBHUBAIOT CIIOCO0 U PE3YNIbTaT CBOMX
NEUCTBUI ¢ 00pa3loM - JINCTOM CONMPOBOXAeHUS. OOHAPYKUBAIOT OTKJIOHEHUS.
OO0ayMBIBaIOT MPUYUHBI OTKJIOHEHUH. OCYIIECTBISAIOT CAMOKOHTPOJb U
B3aMMOKOHTPOJIb. MICTIOIB30BaHNE U3MEPUTENILHBIX PUOOPOB. BhInoiHeHNE
Ja00pATOPHBIX U MPAKTUYECKUX PA0OT. J{MarHocTKa U yCTpaHEHUE
HEWCIIpaBHOCTEHN MpuOopoB. BricTpanBaHue rumnore3 Ha OCHOBAHUHU
MMEIIUXCA JaHHbIX. KoHCTpynpoBaHue n MOIEIIMPOBAHUE.

InexmpomacHumnble s671eHUs.

MarnuTHoOe€ 10J1€e B BeliecTBe. MarHutHas anoMaiusi. MarHuTHeie Oypu.
Pa3HOBUIHOCTH AJEKTPOU3MEPUTETLHBIX MPUOOPOB. Pa3HOBUAHOCTH
BJIEKTPOJIBUTATENIEH.

JlemoHCcTpanuu (¢ ucnosib3oBanueM odopyaoBanus «Touka poctay): 1.

HarnsimHocTh noBeieHus BelecTB B MariuTHOM noJe. 2. [Ipesentaunu o

MarHMUTHOM TOJi€ 3eMJIM U O MarHUTHBIX Oypsx. 3. JlemoHcTparus



Pa3HOBUAHOCTEHN 2JIEKTPOU3MEPUTENBbHBIX puOopoB. 4. HarmsinHoCTb
Pa3HOBUAHOCTEU JICKTPOABUTATEIICH.

JlaGoparopHsbie paboThl: 1. McciaenoBanue pa3inyHbIX
AIIEKTPOU3MEPUTETHHBIX MPUOOPOB.

XapakTepucTrKa OCHOBHBIX BUJIOB JE€ATEIbHOCTH:
VYpaBisioT CBOEH MO3HABATEIBHOM U yUEOHOMN AESITENbHOCTBIO TOCPEICTBOM
IIOCTAHOBKH LIEJIEH, IIJIAHUPOBAHHUSI, KOHTPOJIS, KOPPEKIIMU CBOUX ACHUCTBHUU U
OLIEHKH YCHEIIHOCTH ycBOeHUs. CpaBHUBAIOT CIIOCO0 U PE3yJIbTaT CBOUX
AecTBUM ¢ 00pa3LoM - JIUCTOM CONPOBOXIeHUS. OOHAPYKUBAIOT OTKIIOHEHMS.
OOayMBIBaIOT MPUYUHBI OTKJIOHEHU. OCYHIECTBISAIOT CAMOKOHTPOJb U
B3aMMOKOHTPOJIb.

Onmuueckue A6/1eHUA.
HcTouHrKy cBeTa: TEIJIOBBIE, TIOMUHECLIEHTHBIE, HCKYCCTBEHHBIE.
NzroroBneHue kamepsl - 00CKypa U MCCIEA0BAHNUE U300paKEHUsST €
MOMOIIbI0  MOJENH. MHOTOKpaTHOE N300pakeHne npeameTa B
HECKOJIBKHUX IUIOCKMX  3€pKayax. MI3roTOBUTH MEPUCKOII U € €r0 MOMOIIBIO
npoBecTH HabmoieHud. [IpakTnueckoe CnoIb30BaHUE BOTHYTHIX 3€pKall.
3puUTenbHbIe WILTIO3UH, TOPOKIAEMBbIE PEJIOMIIEHUEM cBeTa. Mupaxu.
Pa3Butue BonoKOHHOM onTUKHU. VICTIOIb30BaHNE 3aKOHOB CBETA B TEXHHUKE.
JleMoHcTpanuu(c ucroiib3oBaHueM 000opyoBanus « Touka pocTay)
1. Paznuynble UICTOYHUKH cBeTa. 2. M300paxeHue npeaMera B HECKOJIbKIX
IJIOCKUX 3epkanax. 3. M3o0paxkeHue B BOTHYTHIX 3epkaniax. 4. Mcnonb3oBanue
BOJIOKOHHOM OIITHKH. S. YerpoiictBo poroanmnaparos,

KHHOITPOEKTOPOB, KAJIEHJOCKOIOB.
JIabopaTtopHbie pabothl: 1. U3roToBiaeHne kaMmepsl - 00CKypa U UCCIIeI0BaHUE
U300paKEeHUS C MOMOILBIO MojienH. 2. [TpakTnyeckoe npruMeHeHUE TUIOCKUX
3epkail. 3. [IpakTHUecKOe UCIIOIb30BaHUE BOTHYTHIX 3€pKai. 4. MI3roroBineHue
HEPUCKOIIA U HAOIIOACHHS ¢ TOMOIIBIO MOJEIH.

XapaKTepI/ICTI/IKa OCHOBHBIX BHUJOB ACATCIIBHOCTH.



VYrpaBisitoT cBoel Mo3HaBATEILHON U YUeOHOM JIeATeTbHOCTBIO TOCPEICTBOM
IIOCTAHOBKY LIEJIEH, IIJIAHUPOBAHHUSI, KOHTPOJIS, KOPPEKIIMU CBOUX ACHUCTBHUU U
OILICHKHU YCTEIIHOCTH YCBOCHHUS. Boiienstor u GopmMyIupyroT no3HaBaTeIbHYIO
1elb. BIIEnsoT KOJTMYECTBEHHBIE XapaKTEePUCTUKHU 00BEKTOB, 3aJaHHbIC
CJIOBaMH.
[IprHMMarOT MO3HABATENIBHYIO LEb U COXPAHSIOT €€ MPHU BBIIOJIHEHUH
yaeOHbIX nericTBruil. OCO3HAIOT CBOM JeicTBHsI. VIMEIOT HaBBIKA
KOHCTPYKTHUBHOTO OOIIEHUS B MAJIBIX TPyIIIax.

Yenosex u npupooda
ABTOMAaTHKA B HaIlIEH XkU3HU. [[pruMephI UCTTOIB30BaHKSI aBTOMATHUYECKHUX
YCTPOMCTB B HayKe, Ha TPOU3BOJICTBE U B ObITY. CpesncTBa cBsizu. Paauno u
TEJICBUJCHUE. AJTbTEPHATUBHBIE UCTOYHUKH SHEPTUHU. BUABI 3JIEKTPOCTAHIIUH.
Heo0xoaumMocTh 3KOHOMUU MPUPOAHBIX PECYPCOB U UCIIOJIH30BAHUS, HOBBIX
HKOJIOTUYHBIX U O0€30MacHbIX TexHONOrui. Hayka u 6e30macHOCTh JroIeH.

HemoHctpauuu: 1. poToMarepualsl u ciaiabl Mo TeMe.

JlabopaTtopHsbie paboTsl: 1.M3ydenne nelicTBril CpeCTB CBSI3U, PAIUO U
TEJICBUJICHUSL.

XapakTepUCTUKA OCHOBHBIX BUJIOB I€ITEIbHOCTH: CaMOCTOSITEILHO
(bopMyIHPYIOT MTO3HABATENIbHYIO 33/1a4y. YMEIOT (WM Pa3BUBAIOT) CITIOCOOHOCTh

C TTIOMOIIIBIO BOMIPOCOB JOOBIBATH HEJOCTAIOILYIO0 HH(POPMAITUIO.

Kunemamuxa
CrnocoObI onmucaHus MeXaHn4ecKoro aprxkenusa. CucreMa oTcyera.
[Ipssmonuuerinoe arxkeHue. [IpsiMonMHetHOE paBHOMEPHOE JBUXKEHUE 110
I0CKOCTH. [lepemenienre u CKOpoCTh TP PABHOMEPHOM MPSIMOITUHETHOM
JIBUKEHUM MO TWIOCKOCTH. OTHOCUTENBHOCTD NBUKEHUSA. CI0KEHUE IBUKECHUM.
[IpuHIMI HE3aBUCUMOCTH IBMKEHUN. KpuBOIMHENHOE NBHXKEHUE. [[BHKEHNE

TCJIAa, 6p0H_I€HHOI‘O Imoa yrijioM K ropu3oHTy. PaBHOMCpHoe JABUXKCHUC I10



OKPYXXHOCTH. YTi0Bas ckopocTh. [lepron u yacrora Bpamienusi. CKOpocTb
YCKOpEHHUE TpY PAaBHOMEPHOM JABMXKEHUU TIO OKPYKHOCTH.
JlaGopatopHbie paboThI(C UCIIOJIB30BaHHEM 000pyaoBaHus «Touka pocTay):
N3ydenne qBmxeHust CBOOOIHO Majaroniero tena. 3ydenue IBUKEHH 110
OKpPY>KHOCTH.

Jlunamuka
WNuepumansabie cuctembl orcuera. Cuma. 3akoHsl HeroToHa. JIBMkeHHE Tena
noJi JICMCTBUEM HECKOJIbKUX CHJI. JIBUKEHUE CHCTEMBbl CBSI3AHHBIX TeIl.
JlnHaMyKa pPaBHOMEPHOTO IABWIKEHHUS MAaTEPUATBHOM TOYKHA IO OKPY>KHOCTH.
Kmaccer  cmi.  3akOH  BCEMHMPHOTO  TATOTEHMS.  J[BHKEHHME  IUIAHET.
UckycctBennbie cnytHukd. ConHeunass cucrtema. Mceropust — pa3BuTHs
npeacTtasieHuil o Beenennoil. Ctpoenue u sBontonus BeeneHHoi.
JlabopaTopHbie paboThl (C HCTIOIB30BaHHEM 000pyA0BaHUs « ToUKa pocTay):
H3mepenue Macchl Tela C HCIOIb30BAHHEM BEKTOPHOTO DPA3JIOKEHUS CHIIBI.
N3yuenne KUHEMATUKA W JUHAMUKH PaBHOYCKOPEHHOTO JBIXKCHHS (Ha

npuMepe MaliHbl ATBya). U 3ydeHre TpeHUs CKOIbKEHUS.



KanennapHo-temaTuueckoe ImiiaHuPOBaHUE

Ne Mara Tema ypoka HUcnonb3oBanue Koa-Bo
4acoB
/i IIPOBEICHUS o0opynoBaHMs LEHTpPa
Ilnan | ®dakr eCTeCTBEHHOHAYYH O
¥ TeXHOJIOTHYeCKOM
HanpaBJIeHHOCTe
«Touka pocra»
1. Beenenne (14)
BBognoe 3amsarme. llemn wm Kommnsrorepnoe 1
1 3a71a9u obopyoBanue
Kypca. TexHuka 6e30MacHOCTH.
2. Poaib 3kcniepuMeHTa B KU3HH YejioBeka (34)
Cucrema eIMHULL, TIOHSATUE O Komneroreproe 1
2 MPSIMBIX U KOCBEHHBIX o0opyioBaHue
MU3MEPEHUSIX
Pu3NUeCcKUil FIKCIEPUMEHT. ObopynoBanue s 1
Bunbl puznyeckoro 3kCepruMeHTa. JIEMOHCTpaLHi
ITorpemnocTs n3mepenus. Buabt
IOrpemHoCTer u3Mepenus. Pacuér
3 MOTPEUIHOCTH U3MEPEHHUS.
JlabopaTopHas pabota ObopynoBanue s 1
«M3mepenune ooObemMa TBEpAOTro 71a00paTOPHBIX padOT U
4 tena». [IpaBuna odpopmnenus YYEHHYECKHX OIBITOB
nabopaTopHON pabOTHI.
3. Mexanuxka (8u4)
5 PaBHOMEpHOE 1 HEpaBHOMEPHOE O6opynoBanue st 1
ABYOKCHMA. n1abopaTopHBIX paboT U
6 I'padnueckoe npencrapieHue VUEHHUECKUX  OITBITOB 1
ABWXCHUA. (Ha 6ase KOMIIIEKTOB
Pemenne r*pa(bnquan 3a1ad4, st OI) 1
7 pacuer MyTH U CpeiHel CKOpOCTH
HEPABHOMEPHOI'O JBUKCHHUS.
8 [ToHsiTHE MHEPLIMU U UTHEPTHOCTH. 1
LlenTpobexHas cuia..
9 Cuna ynpyroctu, cuiia TpeHHUs ObopynoBanue s 1
71a00paTOPHBIX PabOT U
JIaGoparophas pabota VUCHHUECKHX  ONBITOB 1
«HMccnenoBanne 3aBUCUMOCTH
(Ha 0a3e KOMIUIEKTOB
CHJIBI YIIPYTOCTH,
10 BO3HUKAIOMICH B s OI'9)
IpY>XHHE, OT CTENEeHU JeopMaluu
MIPYKUHBD.
JIaGoparophas pabota 1
11 «Ompenenenne

KO3 HLMEeHTa TPEHUs Ha

TprOOMETpPE».




JlaboparopHast pabora
«Hccnenosanue

OO6opynoBanue aJjist
1abopaTopHBIX PaboT U

12 3aBUCHUMOCTH CHJIbI TPEHHS YYCHHUYECKUX OIBITOB
OT CHJIBI
HOPMaJIbHOTO JTABJICHUSI.
4, 'mapocraTuka (124)
13 [InotHOCTB. 3amaua naps ['epona O6opynoBanue st
JIEMOHCTpAIIHA
Pemienue 3a1a4d noBbIIIEHHOMN
14 CJI0’)KHOCTH Ha pacyeT MJIOTHOCTH
BEIIIECTBA.
15 Penrenue 3ama4d moBBIIIIEHHON O6opynoBanue i
CJIOKHOCTH JIEMOHCTPALIMIA
16 JlaBiieHue )XUIKOCTH U ra3a. 3aKoH
[Tackans
17 CooOmraronuecs cocyabl.
18 Jlaboparopnas padota O6opynoBanue st
«HU3roroBnenue monenu oHTaHa»  [1abOpPATOPHBIX paboOT U
19 JlaGoparopHas pa6ota VICHUYECKUX  OIBITOB
«M3roroBienne Mozenu (oHTanay  |(Ha 0a3e KOMILICKTOB UL
3akoH [Tackans. JlaBnenue B ors
KUAKOCTSX U razax.
20 IM'mapaBnuyueckrie MaIuHbIL
CooOmiaronuecs CoCy/bl.
21 BriTankuBaromas cusia. 3akoH O6opynoBanue s
Apxumena. JIEMOHCTpaLHii
JlaGopatopHas pabota O6opynoBanue s
29 «BriicHeHUE yCIIoBUS 1abopaToOpHBIX PadoT U
TUTABAHUS TEJ. YYEHUUECKHUX OIBITOB
23 biiok 3anay Ha 3akoH [lackans, ObopynoBanue s
3aKOH Apxumera. JIEMOHCTpAaIIHi
24 brok 3amau Ha 3akoH Ilackamns,
3aKOH Apxumena.
5. Craruka (104)
25 biok. Peryar. O6opyaoBanue ais
JACMOHCTpalun
2% PaBHOBecue TBepAbIX Tell.
MowmeHT
cuibl.l IpaBHjio MOMEHTOB.
27 Hentp TSDKECTH. OG6opynosanue 171
HccaenoBanue JIEMOHCTpaLui
Pa3IMYHBIX MEXaHUYECKUX CUCTEM
28 Komb6unupoBaHHbIe 3a1a4H,
UCIIOJIb3Ysl YCIOBUS PAaBHOBECHS.
29 KoMOunmMpoBanHbIe 3a1a4u,

HCIIOJIb3YA YCIIOBUA

paBHOBCCHUSA




Jlaboparopnas pabora
«HM3roroBnenue paboTaromiei

O6opynoBanue st
nabopaTopHBIX paboT u

30 CHCTEMBI OJIOKOBY. YUECHUYECKHUX  OIBITOB
Odopmienue paboThI. (Ha 0a3e KOMIUICKTOB
Pa6oTta Hag mpoekToM «biiokuy. s OI'D
JlaGopaTopHnas pabota
«M3roToBiienue paboTaromniei

31 CUCTEMBI OJIOKOBY.
Jlaboparopnas pabora ObopynoBanue s
«M3roToBiienue paboTaromniei 71a00paTOPHBIX padoOT U

32 CHCTEMBI OJIOKOBY. YYEHUUECKUX OIBITOB
Odopmienue paboThL. KommnproTepHoe

33 o0opynoBaHue

34 3amuTa mpoeKTOoB.
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