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Paboyas mporpamma Kypca BHEypouHOH AestensHOCTH «Du3uKa BOKpYT Hach
anpecoana oOyvaromumest 7-9 kmaccoB ['BOY «COII Ne6 r.Manro6ex». [lanHas
nmporpamMma  paspa0oTaHa B COOTBETCTBHH ¢  TpeQoBanusmu — DenepanbHoro
roCy1apCTBEHHOT0 00pa30BaTeIbHOr0 CTAHAAPTa OCHOBHOTO 00LIEr0 00pa30BaHHs.

[lnaHupyembie pe3yabTaThi 0CBOEHHS POrPAMMbI BHEYPOUHOI 1eSITeIbHOCTH
«®@u3uKa BOKpYr Hac» (¢ Hemosb3oBanneM obopyaosanns «Touka pocta») B 7-9
KJ1accax.

Peanuzarus IIpOrpaMMBI CHOC06CTByeT NOCTHIKECHHUIO CIIEAYIOIINX Pe3y/JbTaTOB:

JHYHOCTHDBIE:

B cepe THUHOCTHBIX YHIBEPCATBHBIX YUeOHBIX AeHCTBHI YYaIIXCS:

*  y4eOHO-TIO3HABATEBHBIN HHTEPEC K HOBOMY Y4eOHOMY MATEpHaIy i CIOCO0aM peleHHus
HOBOY 3a/1a4H;

* OPHCHTAIWs Ha [IOHMMAHME NPUYKH YCIeXa BO BHEYYeOHOMU JEATENBHOCTH, B TOM YHCIE
Ha CaMOAHANM3 W CAMOKOHTPOJIb DE3y/lbTaTa, Ha AHAIM3 COOTBETCTBHS pe3yJbTATOB
TpeOOBAHMAM KOHKPETHOH 3a/1a4H;

* Croco0HOCT K CAMOOLEHKE HA OCHOBE KPUTEPHEB YCIEIIHOCTH BHEY4eOHO
JeSITeNbHOCTH,

Qbyuatowgutics noxy4um 603MONCHOCMb 015 HOPMUPOBAHUA:

* BHYTPEHHEH MO3MUMH IIKONBHMKA HA YPOBHE IOJOKHTEIBHOIO OTHOLIEHHS K IIKOIE,
[OHMMAHKS ~HEOOXONMMOCTH ~YYEHHS, BBIPAKEHHOT0 B mpeobnajgaHud  ydeGHo-
T103HABATENbHBIX MOTHBOB;

* BBIPXEHHOH YCTOHYHBOH y4eOHO-103HABATEbHOM MOTHBALIMH yYEHNS

* YCTOMYMBOTO Y4eGHO-TI03HABATEBHOIO MHTEpeca K HOBBIM OOLIMM CrOco0aM perieHus
3a]1ay.

Meranpeamersbie:

B cdepe peryasTHBHBIX YHUBEPCAIbHBIX yUeOHBIX AeHCTBHH YUAIIHXCA:

* IUIAHUPOBATH CBOM JICHCTBHA B COOTBETCTBUH C IOCTABIEHHON 3ajaueil H yCIOBUSAMH ee
peajiu3alyy, B TOM YHCIIE BO BHYTPEHHEM ILTaHe; :

* YUUTBIBATh YCTAHOBIICHHBIE NPABK/IA B INIAHMUPOBAHUH 1 KOHTPOIIE CII0C00a pelleHHus;

* OCYIIECTBIIATH UTOTOBBIH M MOLIATOBBIA KOHTPOJIb 10 Pe3YJIbTATY;

* OLEHUBATh MpPABMIBHOCTh  BBINONHEHMS JEHCTBMS HA  YPOBHE  a/[eKBATHOM
PETPOCTICKTHBHON OLEHKHM COOTBETCTBHS De3yJbTaToB TpeOOBAHHIM JAHHOM 3ajaud H
3a1a4HoM 00macTw;

* QJICKBaTHO BOCNPHHUMATD NPEINOKEHHS M OLEHKY Y4MTeleH, TOBapHIeH, poauTeNe i
APYTUX JIOJEH;

* pa3nIuyarh cnocod U pe3ysbTar IeHCTBUS.

Obyuaiowjuiics nomy4um 603MOHCHOCMb HAYUUMCA:

* B COTPYHMYECTBE C YYHUTEIEM CTABHTb HOBBIE YUeOHbIE 3a1a4H;

* IIPOSIBIIATH MO3HABATE/IbHYI0 HHULUATUBY B y4eOHOM COTPY IHUYECTBE;



*  CaMOCTOSATENbHO aJeKBAaTHO OLEHUBATH MPABMIBHOCTD BBIIIONHEHUS JEHCTBHSA ¥ BHOCUTh
HeoOXO0JMMBIe KOPPEKTHBBI B HCIIOJHEHHE, KaK 10 X0y €ro peanus3alud, Tak U B KOHLE
JIeUCTBHS.
B ciepe nozHaBaTebHBIX YHUBEPCATbHBIX yUeOHBIX IeHCTBHH yyaluxcs:
* OCYIIECTBIIATH MOUCK HEOOXOAUMON HH(MOPMALIMH JUTS BBIIONHEHUS BHEY4eOHbIX 3a1aHUM
C HCIIOJIB30BaHNeM y4eOHOM! JUTepaTypbl U B OTKPBITOM HH(OPMALMOHHOM NPOCTPAHCTBE,
SHLMKIIONE/MH, CIPaBOYHUKOB (BKIIOYAs 3NEKTPOHHBIE, LU(POBbIE), KOHTPOIUPYEMOM
TIPOCTPAHCTBE
WurepHera;
* OCYLLECTBIATH 3amuch ((buKcaryio) BIOOPOUHOH HHPOPMALMK 00 OKpYKAIOIEM MUpe U
0 ce0e camoM, B TOM YHCIe ¢ ToMOLIbi0 HHCTpyMeHToB UKT;
* CTPOUTH COOOIIEHHS, IPOEKTHI B YCTHOM M MUCbMEHHOH (opMe;
* [IPOBOJMTH CPABHEHHE U KIIACCH(HUKALIMIO 110 33JaHHBIM KPUTEPUSM;
* YCTAHABIIUBATb [IPUYUHHO-CIIEICTBEHHbIE CBA3U B H3y4aeMOM KpyTe SIBJICHUI;
* CTpOUTH paccyXkfaeHHs B (OpMe CBA3M MPOCTHIX CyXIeHuH 00 0ObekTe, ero
CTPOSHNH, CBOMCTBAX U CBS3AX;
Ob6yuarowutics nOTYYUM 603MONCHOCHb HAYYUMBCA.!
* OCYLIECTBNATH PACIIMPEHHBIH MOMCK HH(OPMALMU C MCIONB30BAHUEM DECypCoB
bubmuorex u cetu VHTepHer;
*  3amKChIBaTh, (UKCHPOBaTh MHQOpPMALMIO 00 OKPYKAIOUIMX SBICHHAX C IOMOLIBIO
uHctpymentoB UKT;
* OCO3HAHHO ¥ TIPOHM3BOJIBHO CTPOUTH COOOLICHHS B YCTHOM M MUCEMEHHOM (opMme;
* OCYIIECTBIATH BBIOOpP Haubonee Y eKTUBHBIX CIIOCOOOB pEIIeHNs 3a1ay B 3aBUCUMOCTH
OT KOHKPETHBIX YCIOBHIA;
* CTpPOMTb JIOTHYECKOE pacCy)kIeHHe, BKIIOYAIONIEe YCTAHOBICHUE MPUYMHHO-
CIIE[ICTBEHHBIX CBA3EH;
*  MOTYT BBIHTH Ha TEOPETHYECKHUI YPOBEHDb pelIeHHs 3a1a4: PeLIeHUe IO ONpeeTeHHOMY
IIaHy, BIaJ€HHe OCHOBHBIMU NPHEMAMHU PEILEHHs, OCO3HAHHS AEATENBHOCTH IO PELIEHHIO
3414,
B cdepe KOMMYHHKATHBHBIX YHUBEPCATBHBIX Y4eOHBIX ISHCTBUM yUaIIuXCs:
* aJIeKBaTHO HCIIONB30BaTh KOMMYHHKATHBHBIE, IMpPEkKIE BCETO - peueBble, CPEACTBA s
pelieHus pa3NU4YHBIX KOMMYHHKATHBHBIX 3aa4, CTPOMTh MOHOJNOTMYECKOE COOOLLEHHE,
BJIAJIETh JMAJOrH4eckoi (HopMOH KOMMYHUKALMH, UCIIONB3Yys, B TOM YHCIe CpeicTBa H
unctpymenTsl MKT 1 nuctranuionHOro o061meHus;
* JI0MyCKaTh BO3MOKHOCTb CYILIIECTBOBAHUS Yy JIOJEH Pa3MYHBIX TOYEK 3PEHHUS, B TOM YHCJie
HECOBNA/IAIOMMX C €ro COOCTBEHHOH, M OpMEHTHPOBATHCA HA MO3ULMIO MapTHEpa B
oO1LEHNH U B3aUMOZIEHCTBHH,

YUATHIBATH Pa3Hble MHEHHS M CTPEMUTHCS K KOOpAMHALMHM DA3IMYHBIX MO3HMLMH B
COTPYIHUYECTBE;
* ()opMyIMPOBaTH COOCTBEHHOE MHEHUE U MO3ULIKIO;
* JIOTOBApUBATHCS U TMPUXOIUTH K OOLIEMY PEIIEHHIO B COBMECTHO! JAEATEIBHOCTH, B TOM
YHCIIe B CUTYaLlMH CTONKHOBEHUS HHTEPECOB;
Ob6yuarowuiics nOTy4Um 803MONCHOCHb HAYYUMBCA:
* YUUTHIBATH M KOOPAMHUPOBATH B COTPYIHHYECTBE OTIMYHBIE OT COOCTBEHHOH MO3ULAH
IpyTHX JHOJeH;
* YYUTHIBATH Pa3HbIe MHEHHS K HHTEPECH i 000CHOBBIBATH COOCTBEHHYIO MO3ULIUIO;

3



* [IOHAMATh OTHOCHTEIBHOCT MHEHUH U TOAXO0/I0B K PELIEHHIO POOIEMET;

* apryMEHTHPOBATh CBOKO IO3UIMIO U KOOPAMHUPOBATH €e C MO3UILMAMH TapTHEPOBB
COTPY/IHHYECTBE TPH BbIPabOTKe 00IIEro pemieHus B COBMECTHOM AeSTeNbHOCTH;

* 33]1aBaTh BONPOCH], HEOOXOIMMBIE MUIS OpTaHW3alMU COOCTBEHHOM J€STENbHOCTH
¥ COTPYAHHYECTBA C IAPTHEPOM;

*  OCyIIECTBIATh  B3aMMHBIA  KOHTPONP M  OKa3blBaTh B  COTPYAHHYECTBE
HE00XOMMYI0 B3aMMOIIOMOIIIb. '

IIpeamernbie:

- ODHEHTHPOBATECA B SABIGHMAX M OOBEKTAX OKPYXKAIOWIErO0 MHPA, 3HATH TPAHHIBI
X IPUMEHUMOCTH;

- IIOHMMATh ONpe/eNeHHs PU3UUECKUX BENUIHMH U IOMHUTb OTIPe/IeNISroIIe hOpMYJIbL;

- IOHMMATh KaKuM (U3MYECKUM MPHHIUTIAM U 3aKOHAM TIOMYMHSIOTCS T€ MM HHBIE
00BEKTBIH SBNEHHUS IPUPOJIBL;

- 3HaHHe MOJIeJTH TIOMCKA PeIeH i VTS 3a/1ad 110 (H3HUKE;

- 3HaTh TEOPETHYECKHE OCHOBBI MATEMATHKH.

- IIPUMEYaTh MOJIENH ABICHHH H 00BEKTOB OKPYIKAIOLIEr0 MUPa;

- QHAIM3UPOBATH YCIIOBHUE 3a/[a4H;

- niepeopMyTUPOBATE M MOZIEITPOBATH, 3AMEHSATh UCXOHYIO 381124y Jpyroi;

- COCTABIIATD ILTaH PEIIeHHS;

- BBIJIBUTATh U IIPOBEPATH Npe/IaraeMble IS PeleH s THIOTE3bI;

- BIafeTh OCHOBHBIMH  YMCTBEHHBIMH  ONEpALMsMH, COCTABISIOMIMMH  ITOKCK
peLIeHuUs 3a1a4H.

Copnep:xanue nporpaMMbl BHEYPOUHOii 1eSITeIbHOCTH
7 kiace

Beenenue. Beonuoe 3anstue. Lem u 3anaun kypca. Texuuka 6e30macHOCTH.

Posib 3xcnepuMenTa B KH3HH YeJI0BeKa.

Teopus: VI3yunTh OCHOBBI TEOPHH MOTPEIIHOCTE. Horpemﬂocm MPSAMBIX U KOCBEHHBIX
M3MEPEHHH, MaKCHMalbHas MOTPEIIHOCTh KOCBEHHBIX H3MEPEHUH, y4YeT MOrpeliHOCTeH
M3MepeHuH Mpu nmocTpoeHun rpaduxos. [IpeacTaBnenne pe3ynbTaToB W3MepeHuid B hopme
Ta0uHL U rpaduKoB.

IIpaxmuka: ~OCHOBBI ~TEOpUM TOIPEIIHOCTeH NPUMEHATh IIPH  BBIIOIHEHHH
3KCIIEPHMEHTANbHBIX 33724, NpakTHieckux pabot. (C uemonb3oBaHueM 06OpYI0BAHKS
«Touka pocray)

Xapaxmepucmuxa ocHo8HbIX 61006 OesimenbHOCHU.

[IpuBozute mpumepbl 00beKTOB M3yueHUs (UMK ((u3Myeckue ABIEHHS, (U3UUECKOe
TeINo, BEIecTBO, (u3nyeckoe mone). Habmronate U aHanmu3upoBath (M3UUecKue SBICHUS
(uxcupoBaTh U3MEHEHHS CBOUCTB 00BEKTOB, CPABHMBATH MX U 000011aTh). [T03HAKOMUTBC
C OKCIIEPMMEHTaJIbHBIM METOZOM HcciefoBaHus npupozbl. COopka mpuGopoB 1
KOHCTpyKIMH. Mcrons30Banye u3MeputenbHbIX npubopoB. BeimonHerne 1abopaTopHbIX 1
PAKTHYeCKUX pabor. JlMarHocTMKa WM  yCTpaHeHHe HEWCIpPABHOCTEH TprOOpoB.
BeicTpanBanye runote3 Ha OCHOBAHUH UMEIOLMXCS JaHHBIX.
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Mexanuka.
Teopus: PaBHOMEpHO® M HepaBHOMEpHOe JBIKeHHe. [ paduueckoe IpeCTaBleHHE
nsiwkenns. Pemienne rpapuueckux 3ajady, pacyeT IyTH M CPEIHEH CKOPOCTH
HEpaBHOMEPHOro JiBiKeHHud. Ilonatve wHeprmu u uHeptHocTH. LleHTpoOexHas cuia.
[IpuMenenre NaHHBIX QU3MYECKHX TOHATHH B JKM3HENEATENBHOCTH denoBeka. Cuna
YIPYTOCTH, CHIIa TPEHH.
IIpaxmuxka: ViccnenoBanne 3aBUCHMOCTH CHJIBI YIPYTOCTH, BOSHUKAIOWIEH B MPyKUHE, OT
crenenu fedopmanuy npyxuHsl. Onpenenenne Ko duimenTa TpeHus Ha TpuGOMeTpe. (¢
ucnosnb3oBannem obopynosanus «Touka pocray)
VcenenoBanye 3aBHCUMOCTH CHITBI TPEHHUS OT CHJIBI HOPMAIBHOTO JaBIEHHS.
Xapakmepucmuxka ocHo8HbIX 61006 OesmenbHOCMIL.
Anamu3 Ttabmuu, rpa¢ukoB, cxeM. ITouck OOBSCHEHHS HAOMIOMAEMBIM COOBITHSM.
Onpenenenue CcBOHCTB NMpUOOPOB IO YepTEkaM M MOJNEISIM. AHAIM3 BO3HUKAIOLIUX
npobneMHbIX cHTyalui. V3oOpaxarb cucteMy KoOpIHMHAT, BHIOMpAaTh TeNO OTCYETA M
CBSI3BIBATH €0 ¢ CHCTEMO KOOpAMHAT. Mcmonb30Bath CHCTEMY KOOPIMHAT IS H3y4eHHs
IpAMOJHHEHOro JBMkeHus Tena. COopka mprOopoB ¥ KOHCTpyKumid. Mcross3oBanue
M3MEPUTEIIBHEIX NPHOOPOB. BhimonHeHne 1abOpaTopHbIX H MpaKTHYeCKHX paGor (e
ucnosab3oBankeM obopyroanusi «Touka pocray). [luarHocTdka u  yCTpaHeHue
HEHCIPaBHOCTEH NpuOOpoB. BeIcTpanBaHue ruroTe3 Ha OCHOBAHMH MMEIOIIMXCS [IaHHBIX.
Koncrpynposanne n MojenupoBaHue. BhImonHeHHe 3a1aHMil [0 YCOBEPIIEHCTBOBAHUIO
npu6opos. PaspaGoTka HOBBIX BapHAHTOB ONBITOB. Pa3paboTKa HMIPOBEPKA METOMKH
SKCTIEpUMEHTANbHOM paboTsl. PaboTa B Manmbx rpynpax. AHQIH3HDYIOT, BBIOHAIOT K
000CHOBBIBAIOT CBOE pelleHue, AeicTBHA. [Ipe/icTaBnenue pesy bTaToB IapHOMH, IPYIIOBOM
JIEATENbHOCTH. YYacTHe B IUANOre B COOTBETCTBUY C MIPABUIIAME PEYEBOT0 [OBE/ICHHS.
I'mapocraTuka.
Teopun.  3axon  Apxumena, 3akoH Ilackans, TIHIPOCTATHYECKOE  JaBIEHHE,
COOOIIAKOLIHECACOCY Ibl, THAPABIMYECKHE MAILHHEI.
[Ipakmuxa: 3adayu. BBITAIKMBAIOLAS CHIA B pPA3lMYHBIX CHCTEMAX; MPHOOPI B
3a/1a4ax(Coo0mAroIIMecss — COCyabl, TUAPABIAYECKHE MAIUMHBL, pHIYArH,  OJOKH).
OKCTepUMEHTaNbHbIE 3a1aHHS
l)usmepenre cuiibl ApXuMena, 2)U3MepeHHe MOMEHTA CHIIBI, JeMCTBYIOLIEro Ha phIYar,
3)u3MepeHne pabOThI CHIIBI yIIPYTOCTH TPH MOXBEME TPy3a ¢ MOMOLIBIO MOJBUKHOTO HITH
HeroBHXKHOro 6710ka. (C ncnonbaoanuem obopygosaHusa «TouKa pocta)
Xapakmepucmuxa ocHo8HbIX 81008 OesmenbHOCHIL.
Anami3 Tabmuu, rpadukos, cxeM. Ilouck obbsicHenns HabmozmaeMbiM cobbrTraM.CHopka
npuOOpoB M KOHCTPyKuui.  Mcronb3oBaHWe — W3MEpHTENBHBIX  [PUGOPOB.
BrimonsennenabopaTopabIX M . MpakTHueckux paboT. JIMarHocTHKa M yCTpaHeHHe
HEHCIIpaBHOCTeH NpubOpoB. BhICTpanBaHKe TUIIOTE3 HA OCHOBAHMH HMEHOIIMXCS [IaHHBIX.
Konctpynposanue u MozenupoBanue.Paota B ManbIx rpynnax. AHATU3UPYIOT, BEIOUPAIOT
u  0DOCHOBBIBAIOT CBOE pemieHue, jeicTBus.IIpescTaBleHne pe3ysbTaToOB MAPHOM,
TpyMIoBo# JesrenbHOCTH. [loaroToBka coolmenuit U 0KTazoB. Ydactie B JHaiore B
COOTBETCTBHH C NIPAaBUJIAMU PEYEBOTO [OBEICHHS.
Cratuka. ;
Teopus: bnok. Pear. PaBHoBecue TBepmbIx Tem. VYcrmoBus paBHOBecHS. MoMeHT
cunsllIpasuno MomentoB. LleHTp TsbkecTd. VccnenmoBaHue pasiHUHBIX MEXaHHYECKHX
crcteM.KoMOHHIPOBAHHbIE 33]1a4H, HCTIONB3YS YCIOBHS PABHOBECHS.
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IIpaxmuxa: 3rotonenue paboTaromeil cucTeMsl 6J10KOB.
Xapaxkmepucmuxa 0CHOBHbIX 81008 0eAMENbHOCI;

Anamm3 Tabman, rpadukoB, cxeM. [lowck 0OBSCHeHHS HaGIIOZAEMBIM  COOBITHSAM.
OnpezenieHde CBOHCTB MPHOOPOB 10 YepTekaM H MOJENAM. AHAIM3 BO3HHKAIOLIUX
npolneMHbIX cuTyanui. HaGmonate IeficTBre mpoCTBIX MeXaHH3MOB. I103HAKOMHTBHCA C
(busudeckoli Mozenblo «abCcomoTHO TBEpAOe Tenoy. Pelnarh 3ajaun Ha IpUMEHEHHe
ycroBus (IpaBuia) paBHOBECHs pblyara. [IpuMeHsTsy CloBHe (IIPABHJIO) PABHOBECHS phIyara
25t OOBACHEHHS NeHCTBUS PA3TMYHBIX HHCTPYMEHTOB,HCTIONB3YEMBIX B TEXHHKE U B OBITY.
COopka mpuOopoB ¥  KoHCTpyKumi. Mcrmonb3oBaHue H3MEPHTENBHBIX MPHOOPOB.
BeimonHenne 1abopaTOpHBIX M MpPaKTHYeCKHX paboT. [IMarHocTka M yCTpaHeHue
HEHCTpaBHOCTeH NpuOopoB. BhicTpanBaHKe TUIOTe3 HA OCHOBAHMH HMEIOIIMXCS JAHHEIX.
KoncrpyupoBanue ¥ MoznenupoBaHue. BbimonHeHHe 3ajaHuii [0 YCOBEPIIEHCTBOBAHUIO
npubopos. PaspaboTka HOBBIX BApHAHTOB OMBITOB. PaspaGoTka W MpoBepka METOIMKH
9KCTIEpUMEHTAIbHOH pabothl. PaboTa B ManmblX rpymmax. AHAIM3UDYIOT, BHIOMPAIOT M
000CHOBEIBAIOT CBOE pellleHue, AelicTBus. [Ipe/icTaBnente pe3y bTaToB MapHoOM, TPyIIoBOM
restenbHocTd. IloaroroBka coobmenuit u  jgokmamoB. OCYIIECTBISIOT CaMOOLEHKY,
B3AUMOOLIEHKY J€ATETbHOCTH. YYacTHe B JMAJIOre BCOOTBETCTBHH C NPABUIAMU PEYEBOTO
TIOBE/ICHN.

8kiace

TennoBbie siBEHHUS. .
Temnosoe pacimpenue Te. IIponecch! miaBneHus u 0TBEpIEBAHMUS, HCIAPEHHS 1
KoHeHcaruy. Temonepenada. BnaxuocTs Bo3IyXa Ha pa3HBIX KOHTHHEHTAX.
Hemoncmpayuu: 1. Habmonenwe tasHus mbia B Bome. 2. CKOpOCTH HCTapeHus
pasmEYHBIXKMAKOCTeH. 3. Tennossle aBUratenu Oy yuiero.
Jlabopamopnysie pabome! (¢ Henosib3oBanuem o6opyaosanust «Touka poctan):
I. V3MeHeHns JIMHBI Tea NpH HArpeBaHMM M oxiiaxaeHud. 2.0T/IHBKAa apaHHOBOTO
congaruka. 3. Habmonenne 3a nnapnerueM nbaa 4. OT 4ero 3aBHCHT CKOPOCTh MCTAPEHH
kukoctd? 5. Habmozenue TemonpoBogHOCTH BOJBI M BO3LYXa.
Xapaxmepucmuxa ocHo8HbIX 81008 DessmenbHOCMIL:
CamocrosTensHo  GOPMYTHPYIOT TO3HABATENBHYK 337auy. YMEOT C [OMOIIBIO
BOMPOCOBNOOBIBATh  HEJOCTAIONIYI0 MH(OpMalmio. Vcrons3oBaHue — M3MEpUTENBHBIX
npr6opoB. BbimonHeHue maGOpaTOpHBIX W NpaKTWYeCKHX pabor. JlMarHocTHKa M
YCTpaHeHHe HeucrpaBHOCTeH mpubopoB. BricTpauBaHHe THIIOTE3 HA  OCHOBAHHH
MMeEIOIMXCs NaHHbIX. KOHCTpyHpoBaHUe U MOJIeHpOBaHKE.
Beinontenye 3aaHui 10 yCOBEPIIEHCTBOBAHMIO PUOOPOB. PaspaboTka HOBBIX BAPHAHTOB
onbIToB. PaspaboTka i MpoBepKa METOIUKH JKCIIEPUMEHTAIBHOM paboTsl. PaGoTa B Mankix
IpyNnax. AHATM3MPYIOT, BBIOMPAOT M OOOCHOBBIBAIOT CBOE pelleHHe, JeHCTBHSL.
[Ipencrasienue pe3ynsTaToB MApHOW, IPYMIOBOM JEATENBHOCTH. YYacTHe B JMANOre B
COOTBETCTBHH C NIPAaBUJIAMH PEYEBOT0 TIOBEICHH.
JNeKTpHYeCKHe SIBJEHHS,
Mukpomup. Mogemi atoma, cymectBoBaBiMe 10 Hadana XIX. Vctopus oTKpeiThs u
JIeHCTBUATalIbBAHAYECKOTO dMeMeHTa. VcTopus co3manus amekTpodopHOl MatmuHbl, OmbiT
BonbTa. Dnekrpuueckuii TOK B 9MEKTPOTHTAX.
. Hemonempayuu: (¢ nenonb3oannem obopyaosanus «Touka pocray)
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1. Mozenn atomoB. 2. I'anpanmdeckue sneMeHTsL. 3. DnektpodopHoit MammHeL 4. OmbITs!
Bonbra u lanbBanmu.
Jlabopamoprvie pabome. 1. Co3fiaHue ranbBaHWYECKHX HNEMEHTOB U3 TIOAPYIHBIX CpeNCTB,
2.2MeKTPHYECKHH TOK B KUIKOCTSIX CO3NAHMS «30710TOTO KITIOUHKAY.

Xapaxmepucmuka ocHosHbIX 61006 desmensHocmi:
YIpaBislOT  CBOeH  MO3HABATENBHOM M y4eOHON  HeATENBHOCTBIO  MOCPEACTBOM
TMOCTAHOBKHLENEH, IAHUPOBAHMS, KOHTPONSA, KOPPEKUMH CBOMX NEHCTBHH M OLEHKH
yCIemHOCTH ycBoeHus. CpaBHUBAIOT CIOCO0 U pe3yibTaT CBOMX JeHCTBU ¢ 06pasioM -
TMCTOM  compoBok/eHHs. OOHapykMBAlOT OTKIOHEHHS. OGAYMBIBAIOT — NPUYMHLI
OTKIOHeHHH. OCYIIECTBISIOT ~CaMOKOHTPONb M B3aMMOKOHTPONb. Mcromb3oBaHue
M3MEPUTEIBHBIX [PHOOPOB. BhimonHenne naGOpaTOpHBIX U MPAKTHYECKHX paboT.
JlMarHoCTHKa M YCTpaHeHHe HEHCIIpaBHOCTeH mpuGOpoB. BHICTpaMBaHHe THIOTE3 Ha
OCHOBAHMU UMEIOLIMXCA TaHHBIX. KOHCTpyHpOBaHKe 1 MOJeTHpOBaHHE.
NIeKTPOMATHHTHBIE SIBJICHHS].
MaruutHoe mone B BemectBe. MaruuTHas aHomanus. Marautheie 6ypy. PasHoBHIHOCTH
3IIEKTPOU3MEPUTENBHBIX PUOOPOB. PasHOBUIHOCTH 37K TPOBUTATENEH,

Hemoncmpayuu (¢ nenosp3oBannem o6opyaosanus «Touka pocray):

1. HarsnsocTs moBe/ieHus BEIECTB B MarHUTHOM moite. 2. [Ipe3eHTanun 0 MarHuTHOM
nosne 3eMiu M 0 MarHuTHBIX Oypsx. 3. JleMoOHCTpaumst —pasHOBHAHOCTEH
EKTPOU3MEPHUTENbHBIX IIPHOOPOB. 4. HarmsaHOCTh pasHOBUIHOCTEH SIEKTPOJBHraTeNei.
]Ia6opamopubze pabomei: 1. VicenenoBaHMe Pa3THIHBIX IEKTPOU3MEPHTENBHBIX PHOOPOB.

Xapakmepucmuka ocHo8HbIX 61008 OesmenbHOCIIL.

VnpaBnmoT CBOCH M03HABATENBHON U y4eOHOH NeATeNbHOCTBIO MOCPEACTBOM MOCTAHOBKH
LeleH, IUIAHHPOBAHKS, KOHTPONA, KOPPEKUWH CBOMX NEHCTBHN W OLEHKH YCHEHOCTH
yeBoeHus. CpaBHMBAIOT CHOCOO M pe3yibTaT CBOMX AEHCTBHHA ¢ 06PasmoM - JHCTOM
conpooxerus. OOHApy)XMBAIOT OTKIOHEHHsS. OOIyMBIBAIOT NPUYMHBI OTKIOHEHHIL.
OcyImecTBIsI0T CAMOKOHTPOJIB i B3AHMOKOHTPO!Ib.
OnTHyeckue siBJIeHHS.
McTouHnKy cBeTa: TETIOBEIE, TOMHHECLIEHTHbIE, HCKYCCTBEHHBIE, VI3roTOBNEH e KaMeps! -
o0cKypa 1 HecnenoBaHKe H306paXeH s ¢ IOMOLIBI0 MozieH. MHOrokpaTHoe H300pakeH e
TPEAMETaB HECKONBKHX IUIOCKHX 3epKanaX. M3roTOBHTH MEPHUCKON H € €ro IOMOLIBI
rposecTd HaOmoneHus.[IpakTHYeCcKoe HCTONB30BaHUWE BOTHYTHIX 3€pKal. 3pHTeNbHbIE
WILTIO3UH, TOPOXKIAaeMbIe TIPeNoMIeHHeM cBeTa. Mupaxu. PasBuTie BOJOKOHHOM OITHKY.
Hcnons3oBaHue 3aKOHOB CBETa BTEXHHKE.

Hemoncmpayuu (¢ nenob3oBanuem odopynosanus «Touka pocTa»)
1. Pasnuynsie netounuky ceta. 2. M306paxenne npeaMeTa B HeCKOTBKHX
IUTOCKHX 3epKanax. 3. M306paxeHue B BOrHyThIX 3epkaiax. 4. Mcromnb30BaHue BOTOKOHHOM
ONTHKH.S. YCTPOICTBO (h0TOANNAPATOB, KHHOPOEKTOPOB, KallelA0CKOTIOB.
Jlabopamopnvie pabomei: 1. VrotoBneHwe KaMepsl - O0OCKypa M HCCIEJOBAHHE
U300pakeHus CoMOmbio Mozend. 2. IIpakTudeckoe NMpHMeHEHHE IIOCKHX 3epKart. 3.
[lpakTiyeckoe HCIONB30BAaHMEBOTHYTHIX 3epkal. 4. Vsroronenue mepuckonma
Ha0ITIOIeHHS C TIOMOIIIBIO MOJIEIH.

Xapaxmepucmuxa ocHosHbix 6U008 OesmenbHoCmu.

YIpaBisioT CBOEH MO3HABATENbHOM U yueGHOM JesTeHOCTBI0 IOCPEICTBOM MOCTAHOBK
Lene, TIAHMPOBAHKS, KOHTPOIS, KOPPeKLMH CBOMX NEHCTBHHA M OLEHKH YCIEMHOCTH
YCBOCHHSL. BBIIENSI0T H QopMyTUpyIOT O3HABATENBHYIO LE/Ib. BEIIEIAIOT KONHYECTBEHHBIE
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XapaKTepHCTHKH OOBEKTOB, 3ajaHHBIE CIOBAMU. [IpHHMMAIOT MO3HABATENBHYIO LENb U

COXPAHSIOT €€ IPU BBINOJMHEHUH YueOHbIX HedctBuil. Oco3HAlOT CBOM JeicTBHA. MeroT

HABBIKM KOHCTPYKTUBHOTO OOMIEHNS B MaJIBIX IPYIIIaX.

YenoBek u npupoaa

ABTOMAaTHKa B Halledl XW3HU. [IpuMepsl MCMONB30BaHHUS ABTOMATHYECKHX YCTPOMCTB B

HayKe, Ha Ipou3BoAcTBé W B Obiry. CpeactBa cBf3M. Pammo ¥ TeneBHIEHHME.

AJIbTepHATUBHBIE HCTOYHUKY SHEpruu. Buspl anexrpoctanimii, Heo0XomMMocTh SKOHOMHH

I'PUPOJHBIX PECYPCOB M MCIONB30BAHKS, HOBBIX SKONOTHYHBIX U OE30TACHBIX TEXHOIOIHIL.

Hayxa 1 Ge3omacHocTs mozei.

Jemoncmpayuu: 1. poroMaTepualsl U ClaiIpl [0 TEME.

Jlabopamopnsie pabome.: 1.V3yuerne NeHCTBHIA CPEICTB CBA3H, PATHO U TEICBHICHHS.
Xapaxkmepucmuka 0cHOBHbIX 81008 0eAMENbHOCIU:

CamocToATeNnEHO  (DOPMYITHPYIOT TI03HABATENBHYI0 3akady. YMEWT (WIM Da3BUBAIOT)

CII0COOHOCTH C MIOMOIIIBIO BOTIPOCOB 100BIBATH HEOCTAMOLLYHO HHOPMALIHIO.,

8knace
Knnemarnka
Crioco0bl  omucaHust MeXxaHWyeckoro jpikenus. Cucrema orcuera. [Ipsmonumeiinoe
nBikerye. [IpaMonnHeliHoe paBHOMepHOE IBIKEHHe MO IUIOCKOCTH. [lepemelnenue u
CKOPOCTH NPH PABHOMEPHOM MPAMOIMHEHHOM JBUKEHUY 10 MIOCKOCTH. OTHOCHTENBHOCTD
neikenns. Crokenue JBwxeHud. [Ipunumn HesaBucuMocTu JiBikenuid. KpusonnneiiHoe
nBIKeHue. [[BikenHe Tena, OpOIEHHOTo MOJ YIIIOM K TOPH30HTY. PaBHOMEpHOE IBIKEHHE
10 OKPYKHOCTH. YT7I0Bas ckopocTs. [lepuox 1 yactota BpameHus. CKOpOCTb H yCKOpeHHe
TP PaBHOMEPHOM JBUKEHHH 110 OKPYKHOCTH.
Jlabopamopnvie pabomu (¢ nenosib3oBanuem o6opyaoBanust «Touka pocran).
. Vsydenne nBrmkenns cBoOOHO NaaroIIero Tena. V3yuenue IBIKEHHS 10 OKPYKHOCTH.
IIpumepHvle membl NPOEKMHbIX U UCCTEI08AMENLCKUX pabom:
Ompezienerde CKOPOCTH PABHOMEPHOTO [IBWKEHHS [PH HCIOIb30BAHMA TPEHAKEDNa
«beroBas IOpOKKa. _ .
Mcropueckast peKOHCTPYKLKS ONBITOB [aunest 1o OmpesieNieHuio YCKOpeHHs CBOGOIHOrO
TaJIeHus Tedl.
[Tpunumner pabotsl mpubOpoB A M3MepeHHs CKOpOCTedl H yckopeHuid. IIpumeneue
CBOOOZIHOTO MAjieHMs [T M3MePeHUs PEeaKiiu 4YenoBeka. Pacuer TpaeKTOpHH JBHKEHHS
nepcoHaxei pacckaszon P.Pacm. "
Xapaxmepucmuxa 0CHOBHbIX 8UA08 DesMeNbHOCTU:
yTeHHE H O0CYk/JEHHE TeKCTa CTAaTeHMHTEPHET-CaliToB, OOCYXIeHHe NOKIAfoB X
Mpe3eHTaLlHii, COCTABIICHHE U pelleHue 3az1a4, 00cy kieHre croco00B pemierus (0AroToBKa
k O3 no ¢usmke). '
Jlunamuxa
Wuepuyanpusie cucteMsl otcuera. Cuma. 3akonsl Hbtotona. [[BwkeHne Tema rmop
JIEFICTBHEM HECKOBKHX CHIL [IBHIKeHHE CHCTeMbI CBI3aHHBIX TeJl. [IHaMIKa paBHOMEPHOTO
JIBIKEHHS MATEPHANbHOM TOYKM 10 OKpykHOCTH. Kmacchl cui. 3akoH BCEMUPHOTO
Tarorenus. [Ipukenue mianer. MckyccrBennsle crytHukd. ConHedHas cuctema. Mctopus
pasBuTHs NpefcTaBienuii o Beenennoit. Crpoenue 1 sBomonusBceeneHHOM.
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Jlabopamoprvie pabome (¢ nenonb3osannem o6opyrosanus «Touka pocTa»): i
V3meperue Macchl Tena ¢ HCIOMB30BaHHEM BEKTOPHOTO PA3NIOEHNS CHIIBL W3yuenue
KHHEMATHKH W IMHAMHKH PaBHOYCKOPEHHOTO JBW)KEHHs (Ha TpHUMepe MAlMHBI ATBY/a).
W3yyenne TpeHUS CKOMBKEHHS.
IIpumepHvle memvl npoekmuuix u uccnedosamensckux pabom:
Mcroprdeckas pekoHCTpykums ombiToB KyioHa 1 AMOHTOHA 10 ONpEIE/eHMIO BelHYMHbI
CUJIbl TPEHUS CKOMNbXeHUs. [lepBble HCKyccTBeHHbIE CIyTHHKM 3emad. Kak oTmmyaorcs
MEXaHHYECKHE MpOLECCHl Ha 3eMie OT MEeXaHWYeCKHX IpoueccoB B KocMmoce? Tena
Conteuroit cucrempr. OTKpBITHS Ha KOHYHKeE Tepa.
Xapaxmepucmuka ocrosHvix 61008 desmenvHocmu:
yTeHHe H OOCyKIeHMe TeKCTa CTaTell WHTEpHET-CaliToB, OOCYXKICHHe OKIAI0B M
TPE3EHTALINH, COCTAaBIEHHE U PEIIeHHE 3aa4, 00Cy K IeHue crioco60B pemmeHns (IOATOTOBKA
k OI'D 1o ¢u3uxe).
Hmnynbc. 3akon coxpaHeHus: HMIyJbea
Wmmynse.  M3MeHeHWe uMmynbca MarepuanbHOM —Toukd. CrcreMa Tel.  3akoH
COXPaHEeHHUSUMITYIbCA.
IIpumeprvie memoL npoekmHbix U uccred08amensckux pabom.
Peaxtnsroe nBkenne B mpupone. Paccrenosanue J{TI1 ¢ moMombio 3aK0Ha COXpaHEHHS
MMITYJTbCA.
Xapaxmepucmuxka ocrogvix 6ud06 desmensrocmu.
yTeHHe W OOCYKIeHHE TeKCTa CTaTelfl HHTEPHET-CallToB, OOCYXkJIeHHe NOKIALOB W
TPE3eHTALMH, COCTABIIEHHE U PElIeHNE 3a/1ad, 00CyKeHre Crioco0oB pemer s (IOATOTOBKA
k OI'D no u3uxke).
Cratuka
PaBHoBece Tema. Mowment cmubl Venous pasHoBecus TBepmoro Tema. IIpocTsie
MEXaHU3MBL.
Jlabopamopnsie pabomui (¢ nenosib3oBannem oGopyaosanus «Touka poctay):
Onperienenne IEHTPOB MacC pasITMYHbIX Tel (TPH CIOC06a).
[Ipumeprvie memvl nPOEKMHbIX U UCCTO08AMENLCKUX PAGOM.
[IpiMeHeH# e IIPOCTBIX MEXaHW3MOB B CTPOHTEICTBE: OT 3eMITHKH 0 HeGOoCKpeda.
Vccrenopanue KOHCTPYKIHH BETOCHIIEA. _
Xapaxmepucmuxa ocHoeHbIX 61006 desmenvHocmu.
4TeHHe W OOCyKIeHHE TeKCTa CTaTeil HMHTEPHET-CailToB, OOCYXIEHHe IOKIAZOB H
NPE3eHTALNI, COCTAB/IEHHE U PEIIEeHHE 3a/1a4, 00Cy K /IeHne crioco6oB pemeHus (OAroToBKa
k OI'D 110 (u3HKe).
Mexannyeckue kosedauusi 0 BOJIHbI
Mexannyeckue konebannus. ITpeoGpasoBanme SHepruM NpH MEXaHHYECKUX KOJeGAHHSX.
Maremarnueckuii # pyXUHHBI MasTHUKH. CBOGOIHBIE, 3aTyXaloIlMe W BBIHYKICHHBIE
kosebanus. Pesonanc.Mexanudeckue BOHbL. JlTHHa K CKOPOCTH BOHEL 3BYK.
Jlabopamopnvie pabomei (¢ nenob3oBarunem o6opynosanns «Touka poctay):
W3yuenue konebanuii HUTAHOTO MasTHHKA.
[Ipumeprvle memol npoekmHoIX U UCCIE08AMENLCKUX pabOM:
CrpyHHble My3BIKaTbHbIE HHCTPYMEHTHI. KoneGaresbHble cHCTeMBI B IPUPOJIE H TEXHHKE.
Xapaxmepucmuxa 0cHOBHbIX 81008 DessmenbHOC:



yreHue M O00CykAeHHEe TeKCTa CTaTell WHTEpHET-CaifToB, OOCYXIeHHE [OKIAI0B |
TPEe3EHTAIIMH, COCTABICHHE U PELIEHHUE 3a/1a4, 00CyKIeHUe coco00B peleHus (OAroToBKa
k OI'D no dusuke).

JNIeKTPOMArHHTHbIE KOJIeDAHHUST H BOJIHBI

[lepemennblii snextpuueckuii Tox. KonebarenpHpiii KoHTYp. BBIHYKIeHHBIE U CBOOOIHbIE

OM xonebanust. DM BOJHBI ¥ HX CBOKMCTBA.

ITpumeprole memvr npoexkmHuvIX U UCCII0BAMENLCKUX PAGOM.:
[Tprnimnsl paguocsssu u TeneBuaeHus. Biusuue DM u3lydeHuid Ha KHUBbIE OPraHM3MBL
M3roroBienue ycTaHOBKY 1T IEMOHCTpAL|H OMBITOB 110 IMMU.

OnektpomarsutHoe u3nydenne CBU-meun. Vcropuueckas peKOHCTPYKUHMS —OINBITOB

Awmnepa.

Xapaxkmepucmuka 0CHOBHbIX U008 0eAMENbHOCIU;
YreHHe M 00CyXkIEeHHe TeKCTa CTaTeil HHTePHET-CAiTOB, OOCYX/IEHHE JOKIAloB M
TPe3eHTALlHH, COCTABIEHHE U peleHne 3a1a4, 00cy KeHue croco00B pemreHns (OAT0TOBKA
k OI'D mo u3uke).

Onrtuka
Vicrounnkn csera. JlelicTBHS cBeTa. 3aKOH MpPSIMOIMHEHHOrO PAacrpOCTPaHEHHS CBETA.
3akoH OTpaxeHus cBeta. IloctpoeHHe W300pakkeHWif B IUIOCKOM 3epKajie. 3akoH
NPETOMJICHHS CBeTa Ha IUIOCKOM TIpaHMIE [ByX OXHOPOIHBIX IPO3PAuHBIX CPei.
[Ipenomnenue csera B mpusme. [lucmepcus cBera. SIBNeHHe MOJHOTO BHYTPEHHETD
orpaxenud. Jluusel. Tonkue muH3bl. [locTpoeHue uzo0pakeHHi, CO3aBAEMBIX TOHKUMH
nuB3aMu. ['1a3 u 3perne. Ontuyeckue npuoopsL. )

. Jlabopamoprvie pabome: (¢ nenosb3oBanneM oGopyaoBanusi «Touka poctay):
OKCIIepUMEHTAbHAA TPOBEpKA 3aKOHA OTpaXeHWs cBera. VI3MepeHue moKasatens
npesoMiIeRns BojIbl. Mi3mMepeHue GokyCHOro paccTOSHHS COOUPAIOLIEH JIHH3EL.

[IpumepHole memol POEKMHYIX U UCCIE008AMENLCKUX PABOM.
Vicropus uccnenoBaHus CBETOBBIX sABIeHUM. VicTopuueckas peKOHCTPYKIHMS TelecKona
['anunes. M3rotosnenue xaneigockorna.

Xapaxmepucmuxa ocHoHbIX 81008 OesMenbHOCI:
yTeHHe M O00CYKIEHME TeKCTa CTaTell HMHTEPHET-CAlTOB, OOCYXK/IEHHE JOKIAfOB M
Tpe3eHTAlllH, COCTaBIIEHHE U PellleHHe 3a/1ay, 00Cy XK IeHHe CTIoco00B peleH s (OAr0TOBKA
k OI'D no dusuxke).
®u3nKka aTOMa H AaTOMHOTO SIAPa
Crpoenue artoma. Ilornomenne u ucmyckanue cBeta aroMamu. ONTHYECKHE CIIEKTDHL
Oneitel Pesepdopra. [TnanerapHas Mogens atoma. CTpoeHre aTOMHOTO sapa. 3apsioRoe
MMaCcCOBOE YMCIIA. SJepHbIe CUiIbl. DHEPrHs CBA3M aTOMHBIX sijep. 3aKOH pajHOaKTHBHOIO
pacnaga. Anbda- u Gera-pacmansl. [IpaBuna cmernenus.Snepusie peakiyu. [lenenue u
cuHTe3 szuep. SnepHas sHepretvka. Mcrounuku suepruu ConHua u 3Be3s. Perumcrparus
SIEPHBIX M3Iy4YeHHH. BiusHMe pagMoaKTHBHBIX W3My4eHHH HAa JKUBBIE OPTaHM3MEL
JlosumeTpus. Dxonoruueckue npodnemsl SIePHON SHEPTETHKH.
[IpumepHvie membl IPOEKMHBIX U UCCTIE00BAMENLCKUX PAGOM.
Hcropus usydenus atoma. U3mepenue KI1J] conneunoii Garapen. HeBuaumMble u3mydeHns B
CTIEKTpe HarpeThIX Tell. ,

Xapaxmepucmuxa 0cHOBHbIX 61008 0esmenbHOCI:
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yTeHHe M O0CYKIEHHe TEeKCTa CTaTell WHTEpHET-CaTOB, OOCYXIEHHME JOKIAI0B H
HIpe3eHTaLliH, COCTABIICHHE U PelleHne 3a7iad, 06Cy KIeHue crlocofOB peler s (II0Ar0ToBKa
k OI'D o ¢u3uxe).

®opmbl Opranu3anuy 06pa3oBaTeNILHOIO Mpomecca:

- TYIIIOBa;

- HH/IMBH Ty allbHas;

- ppoHTATBHASL.

Benymue TexHosoruu;

Vcrionp3yioTes aneMeHThl CIIEYIOMMX TEXHOMOTHIA: MPOEKTHas, MpoBIeMHOro 00ydeHss,

H(OPMALHORHO-KOMMYHHKAIIHOHHAS, KPHTHYECKOTO MBIILIEHHS, TPOGIEMHOro Auaora,
UrpoBas.

OcnoBHbIe MeTOBI paGOTDI HA YPOKe:

Benyimavu Metozamu 06ydeHus SBISIOTCS: YaCTHYHO-TIOMCKOBOM, METO MaTeMATHUECKOT0
MOJIEIMPOBaHKs, AKCHOMATHYECKHI METO]I.

®opmbl KOHTpOJIA:

Tak kax 3T0T Kypc ABISETCS JOONHUTENBHBIM, TO OTMETKA B 0alIax He CTABUTCA.
Yyaumiics y4uTcs OLEHMBATH ce0s U APYTHX CaM, YTO MO3BOJSET PasBUBATH yMEHMs
CaMOaHai3a MCIOCOOCTBYET DA3BUTHIO CAMOCTOATENBHOCTH, KaK CBOMCTBY JIMYHOCTH
ydairerocs. BelsBiienne MPOMeKyTOUHbIX X KOHEUHBIX PE3Y/IbTaTOB YYAIIMXCA POMCXOIHT
yepe3 NIPaKTHYECKYIO AeATeNbHOCTD; 3a4eTHBIE padOTHI:

* TeMaTHYeCKas 10A00pKa 337134 Pa3NU4HOTO YPOBHS CJI0KHOCTH C TPEICTABIEHHEM Pa3HBIX
METO/I0B PELIEHHS B BHJE TEKCTOBOTO JOKYMEHTA, Npe3eHTAUHH, (dII-aHaMAIH,
BH/1€OPO/IHKA WK Web - cTpaHubI (caiiTa)

* BBICTaBKa [IPOEKTOB, MPE3EHTAIUH;

* JISMOHCTpALUS OKCIIEPUMEHTA, KAYECTBEHHOM 3afaud C KaueCTBEHHBIM (YCTHBIM W B
BUJICTIDUJIOKEHHS, B TOM 4HCIe, Ipe3eHTAlell) OINMCAHWeM IIpolecca Ha 3aHATHH,
(ecTHBATEIKCTIEPUMEHTOB; (M3MYECKHE ONMMITHA/IB.

Kanenaapro-remaTH4eckoe niaHnpoBanme 7 K1ace

Ne Mlata Tema ypoka Hcnoas3oBanue  [mpumeda
n/m | mposeleHus " | obopyaoBaHHsI eHTPA | HHe
Inan | @akr €CTeCTBEHHOHAYYHOI
H TEXHOJIOTHYeCKOI
HANpaBJIeHHOCTEl

«Touxka pocran

1. Beenenue (1)

Bsozanoe 3ansrue. Llemn u3anaun KommetotepHoe
1 Kypca. TexHuka 6e30macHoCTH. 060opyoBaHue
2. Posb 3KcnepuMenTa B :Ku3HH 4es10BeKa (34)
Cucrema eHHHLL, TIOHATHE 0 Kowmmsroteproe
2 IPAMBIX H KOCBEHHBIX H3MEPEHHAX o0opyoBanue
Ou3nyecKuii SKCIIEPUMEHT. O6opynoBarue f1s
Buzpl pusudeckoro skcnepumenTa. JEMOHCTpaLuit

[lorpemnocts n3vmeperns. Bust
TOrpeInHocTel H3MepeHus. Pacuér
3 TOTpEIIHOCTH H3MEPEHHS.

4 JlabopatopHas pabota OGopyzoBarue s
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«3mepenue 00beMa TBEPIOTO
tenay. [Ipasuna opopmiieHus

7n1abopaTOpHEIX paboT U

YYEHHUECKUX OIBITOB
nabopaTopHO¥ paboTHI.
3. Mexanuka (84)
5 PaBHOMEpHOE 1 HEpaBHOMEPHOE OGopymoBanue s
ABHIKCHHUA. 71abopaTopHBIX paboT 1
6 ['paduueckoe npeacraBieHue YUEHHYECKHX OIEITOB
bttt (Ha 6a3e KOMIIEKTOB
Pemmenne rpa(buqecxflx 3a1a4, s OID)
7 pacyer IyTH U CpeIHeH CKOPOCTH
HEPaBHOMEPHOT'0 IBHKEHHUS.
8 [loHsATHE HHEPIHH U HHEPTHOCTH.
Llentpobexnas cuna..
9 Cuna ynpyrocTd, Cusa TpeHHS O6opynoBanue 11
7T ——— nabopaTopHbIX padoT 1
«HccnenoBanue 3aBUCUMOCTH A
CHJIBI YIIPYTOCTH, BO3HUKAKOLIEH B (2 base koMILTEXTOB
10 TIPYXHHE, OT CTENeHH AeopMaIun nns OI9)
TIPYKHHBD.
JlaboparopHas pabota
1 «Onpenenenue ko3 uuuenta
TPeHHs Ha TPHOOMETpPE.
JlaboparopHas pabora O6opynoBanue 1
«MccnenoBanne 3aBHCHMOCTH nabopaTopHBIX paboT U
12 CHJIBI TPEHHS OT CHJIBI ‘| YYEHHYECKHX ONBITOB
HOPMAJIBHOTO IaBICHUSY.
4. 'mapocratuka (124)
13 [TnotHOCTS. 3ana4a naps ['epona OGopynosanue s
JIEMOHCTpALMH
Pemenue 3aa4 MOBBIIEHHOM
14 CJI0KHOCTH Ha pacyeT MIOTHOCTH
BEIIECTBA.
15 Pelrenre 3a/1a4 MOBBIIEHHOM O6opyzoBaHue s
CJIOKHOCTH JIEMOHCTPALIHH
16 JlaBneHue KUAKOCTH | Ta3a. 3aKoH
Iackans '
17 Coofmaromuecst cocypl.
18 JlaboparopHas pabota O6opy-noBanue a1
«M3rotoBnenne Mozenu Gontanay | mabopaTopHBIX paboT 1
19 TlaGopatopHas pa6ota YUEHHUECKUX OTBITOB
«W3roToBnenne MozienH ontanay | (Ha0a3e KOMIUIEKTOB
3axoH [lackans. [lasnenue B zs O3
JKUIKOCTSIX U rasax.
20 ['uapaBnuyecKue MamiHbL.
Coobmaromuecst COCyIbL.
271 BrrrankuBaromas cuia. 3akoH O6opynoBaxue ans
Apxumena. JIEMOHCTpALHii
JlaGopatopHas pabora OGopy noBanue 11t
2 «BBIACHEHHE YCIOBUS TLIABAHHS nabopaTopHbIX paboT 1
TN, YYEHHYECKUX ONBITOB
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23 Biok 3aau Ha 3akon [Tackas, ObopynoBaunue st
3aKOH Apxumera. JIeMOHCTpAIUH
24 brnoxk 3amay Ha 3akon [Tackas,
3aKOH ApXumena.
5. Craruka (104)
25 biok. Peryar. O6opynosanue ms
JIEMOHCTpaLKUH
26 PaBHOBecHe TBepBIX Te1. MOMEHT
cuibl.IIpaBrio MOMEHTOB.
27 Lentp Tsmxectn. ccnenosanne O6opynosanue ans
Pa3IMYHBIX MEXaHHYECKHX CHCTEM JEeMOHCTpaLHH
28 KombunupoBanHbIe 3a1auH,
HCIIOJIb3YSl yCIIOBHUS PABHOBECHS.
29 KomOunupoBaHHEIe 3a1auH,
HCIIOJIB3YS YCIOBUS PAaBHOBECHS
JlaBoparopuas paGota O6opynoBauue 11
«W3roroBnenne padoraromeit nabopaTopHEIX paboT U
30 cucteMsl 6110k0B». Odopmierne YYEHHYECKHX OIBITOB
paboTHL. (na 6aze KOMILIEKTOB
Pa6ora Hax npoextom «brokm». 11 OI'D
JlaGoparopuas pabora
«M3rotosnenune paboraromeit
31 CHCTEMBI 6JIOKOBY.
JlaGoparopuas pabota O6opynoBanue 11
«M3rotoBnenue paboraromieit nabopaTopHBIX paboT 1
32 CHCTEMBI OJI0KOBY. | yUYCHHYECKHX OIBITOB
Odopmnenne paboTsL. Komneroreproe
33 obopynoBaHue
34 3auyra NpoeKToB.
KasenaapHo-remaTH4eckoe nianupoBanue 8 Kiace
Ne Jata Tema ypoka Hcnosb3oBanne npume
n/n | npoBeleHHs 000py/10BaHHSA LIEHTPA | YaHHe
IInan | ®akr| €CTeCTBEHHOHAYYHOI
H TeXHOJIOTHYECKOM
HanpaBJIeHHOCTEH
«Touka pocta»
1. Beenenne (1)
Beoanoe 3ausrue. Llenn uzanaqu KommprotepHoe
1 kypca. Texnuka 6e30macHOCTH. obopyioBaHune
2. Tennosble siBaenus (12 1)
Pa3nooGpasue TenoBbIXABIECHHIA. Kommsroteproe
2 TennoBoe pacmupenuerer. o6opyoBaHne
JlabopatopHas pa6ota O6opynoanue 11s
«VI3MeHeHus JUIMHEI TeNa Py 711a00paTOPHBIX paboT U
3 HAarpeBaHMH U OXJIAKICHUNY. YUEHHYECKHX OIBITOB
Tennonepenaya Habmopenue OGopynosaunue ms
TeIUIONPOBOAHOCTH BOJIBI U JEMOHCTpaLUi
4 BO3TyXa.
JlabopatopHas pa6ota OGopynoBanue ms
5 «V3mepenue y nenbHOM nabopaTopHEIX paboT 1
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TeIUIOEMKOCTH Pa3IHIHbIX YUEHHYECKHUX OIBITOB
BELIECTB). (Ha 6a3e KOMILIEKTOB
[InaBnenye u oTBEp/EBaHKE. s OI'D
JlaBopatopHas pa6ota « OTHBKa
6 napahHHOBOTO COJIATHKA)
JlaGopatopHas pabora O6opynoBanue 1is
«Habmonenue 3a miaBineHueM n1ab0paTOpHBIX padoT 1
7 JbJIaY YYEHHYECKHUX OIBITOB
Pemenye onmuMnuagneIx 3a1a4 OGopyoBanue ans
8 Ha ypaBHEHHE TeIUIOBOro OaaHca JeMOHCTpaLHii
Pemenne onmuMnuanubix 3a1a4 OG6opynoBanue mst
9 Ha pacu€T TEIIOBBIX IPOLECCOB JEMOHCTpaLHH
10 Jlabopatopus kpucraorpaduu.
Wcnapenue u KoHIeHCAIHS. O6opynoBanue ms
11 _ JEMOHCTpALH
Cocras atmocdepsl, OG6opynoBanue s
Ha0JI0/IeHKe mepexoza JIeMOHCTpAITHif
HEHACHIIEHHBIX TapOB B
12 HACBILICHHBIE.
BrnaxxHOCTH BO3/(yXa Ha pa3HBIX O6opynoBanue mms
13 KOHTHHEHTaX JIEMOHCTpALHi
3. DiekTpHvecKkue sBaeHus (84)
Muxpomup. Mozenu atoma, O6opynoBanue ams
14 CyIIEeCTBOBABLIKE 10 Hayana XIX JI€MOHCTpaLHif
HcTopust OTKpBITHS H NeHCTBUS KommsrotepHoe
15 raJIbBaHHYECKOTO AIEMEHT o6opy oBaHHe
Hcropus cozpanus 3nekTpopopHOi
16 MalIHHEI
Omnbitel BonbTa. dnexktpuyeckuit KomnerotepHoe
17 TOK B 3/IEKTPOJIHTAX. o6opyaoBanye
Pelnenye OMMMIHANHEIX 337184 HA O6opynoBanue 1
18 3aKOHBI [I0CTOSHHOTO TOKA JEMOHCTpaIHif
Habmonenue 3aBucuMocTy OGopynoBanue ams
COIIPOTUBJICHUS NPOBOHUKA OT IleMOHCTpaLlPIﬁ
19 TEMIIEPATY L
JlaBopatopHas paGota O6opynoBanue s
«OmnpezieneHne CTOMMOCTH nabopaToOpHBIX paboT U
M3pacX0JI0BaHHOM JMEKTPOIHEPTHH | YYEHHYECKUX OIBITOB
110 MOIHOCTH NIOTPEOUTENS U 110 (1a 6a3e KOMILIEKTOB
20 CUETUHKY» s OI'D
Pemenue onuMnuaaHbIX 3a1a4 OGopynoBaxue s
21 Ha TEIUIOBOE JeHCTBHE TOKa JEMOHCTpaIHit
4. DaekTpoMarHuTHbIe siBaeHus (34)
DNEeKTPOMAarHUTHBIE SBICHHS. O6opynoBanue mst
22 DJIeKTPOU3MEPUTEHBIE TPHOOPEL JIeMOHCTpanuit
MaruuTHas anomanus. MarauTHsIe O6opynoBanue s
23 Oypu JIeMOHCTpAIHit
Pa3noBumHOCTH
24 3JIEKTPOJIBHTATENEH,
5. Ontnueckne siBienus (74)
WcTounuky cBeta: TEIIOBEIE, O6opy noBanue mis
25 JIOMUHECLICHTHBIE JIEMOHCTpALHi
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OKCIIepHMeHT Ha0IIo/IeHue.
MmuorokpatHoe H300paxenue
TpeaIMeTa B HECKOJIBKHX ILTOCKHX

26 3epKasax.
M3roToBUTH EPUCKOI H CETO O6opynoBanue 11
27 TMOMOIIBIO IIPOBECTH HAOMONEHHS JEMOHCTpAIHH
[IpaxTuyeckoe uenosbp3oBaHue O6opynoBauwue s
28 BOTHYTBIX 3€pKaJl JEMOHCTpAIIH
3puUTeIbHbIE HILTIO3HH, O6opynoBanue s
II0POXKIAeMBIE IPEIOMIIEHHEM JIEMOHCTpALUi
29 cBeta. Mupaxu.
30 Pa3BuTHe BOOKOHHOM ONITHKH
Hcnonp3oBanue 3ak0HOB cBeTa B
31 TEXHHKE
6. YesroBex 1 npupoaa (44)
32 ABTOMATHKA B HAIIEH XH3HH . Komnsioteproe
33 Pammo u TeneBueHne obopynoBanue
AJbTepHATHBHbIE HCTOYHHKH
34 SHepruu. Busp! anekrpocTanmit
Hayxka ceronus. Hayka u
35 6e301acHoCTh ozl
Kanennapno-rematnyeckoe niianuposanue 9 kiace
Ne Hata Tema ypoka Henosnb3oBanne npume
n/m | nmpoBegeHus 000py/10BAHHUS LEHTPA | YaHHe
Ilnan | @akr €CTeCTBeHHOHAYYHOi
H TEXHOJIOrHYeCKoi
HANpaBJIEHHOCTEH
«Touxa pocra»
1. Beenenne (14)
BBozroe 3austue. Lenu u3anaun Kommbroreproe
1 Kypca.Texnuka 6e30macHoCTH. o6opynoBanue
2. Kunematuka (7 )
Croco0s! onucanust O6opynosanue 1is
2 MEXaHHYECKOTO JIBHKEHHUS JIEMOHCTpALHI
IIpsmonuHeitHOe paBHOMEPHOE OGopynoBanue s
JBHXKEHHE 110 II0CKOCTH? CMOTpS JIeMOHCTpALIHif
3 U3 KaKo¥ TOYKH HabmIoaTh
OTHOCHTENBHOCTD IBHIKEHHS. OG6opynoBauue s
4 CroxeHue TBHKEHHIA. JIEMOHCTpALUi
Jlabopamopnywie pabomyi: O6opynoBanue s
«M3yyenne nBiKeHHs cBOOOAHO | 1aGopaTopHBIX paboT i
najarouero Tena», «Mzyuenne YYEHHYECKHX OIBITOB
5 JBHKEHHSA TeJIa 10 OKPY/KHOCTH)
Kak u xyza noserena BumneBas O6opynoBanue 11
Kocrouka? Pacyer TPa€KTOpHH IICMOHCTpaHHﬁ
JBIKEHUS TEN H MePCOHAKEH "
6 pacckasos P.Pacmy o Mionxay3ene
Vcropryeckas peKOHCTPYKIIKs O6opynoBanue s
7

onblToB ["amnes mo OIPEACICHUIO
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YCKOpEHHS g. JEMOHCTpaLH
Omnpenenexue CKOPOCTH O6opyroBanue s
PaBHOMEPHOI'O ABHXCHHUSA ITPU IICMOHCTpaIIPIﬁ
HCIIOIb30BaHHH TPEHAKEPA
8 «6eroBas TOPOKKaY.
3. Junamuka (84)
Cuna oy, cryia yOeKIeHHs Wi O6opynoBanue 115
9 cuia - pusndecKas BeIMynHa? JEMOHCTpALHH
Jlabopamopnas paboma: O6opynoBanue a71s
10 «M3mepeHne MacChl Tenay nabopaTopHLIX padoT U
JIBIKeHHe Tena oA AeHCTBHEM YYEHHYECKHX OTBITOB
11 HECKOJIBKHX CHJT
JIBIKEHHE CHCTEMBI CBS3aHHBIX O6opynoBanue s
12 TeN JIEMOHCTpALKH
Jlabopamopnvie pabome: O6opynoBanue ms
«V3yueHne TpeHHS CKONBXKEHUs ) | 1abopaTopHBIX paboT i
13 YUEHHYECKHUX OIBITOB
JlunamuKa paBHOMEpHOTo JBikerus |  OOopynoBanue i
14 110 OKPY)KHOCTH J€MOHCTpALIHi
Wcropus pa3BuTHS IpeACTaBICHUH O6opynoBanue 175
15 o0 Beenennoii. ConHeunas cucTema. JIEMOHCTpAIIHi
OTKpBITHS HAa KOHYHKE Tepa. OGopynoBanue 171
[TepBble HCKYCCTBEHHbIE CITy THUKH JIeMOHCTpALHH
16 3eMi.
4, Umnybe, 3aKoH coXpaHeHHs HMITYJibea (34)
(¥ Kax BBI IXTy Ha30BeTE... KomnpioTepHoe
18 PeaxTuBHOE IBHXEHHE B IPHPOJIE. obopynoBanue
Paccnenosanue JITII ¢ momormsto Kommneroreproe
19 3aKOHA COXPAHEHHS MMITYJIbCa 060py0BaHKe
5. Craruka (24)
Jlabopamopnas paboma: OfopynoBanue 1715
«Onpenenexue LEHTPOB Mace nabopaTopHbIX paboT 1
20 Pa3THYHBIX Tel (TpH crnocoba)» YUEHHYECKHUX OIBITOB
[TpuMeHeHHe NPOCTHIX MEXaHU3MOB KowmmbrorepHoe
BCTPOUTENBCTBE: OT 3eMJISHKH JI0 o0opyaoBaHHE
21 HeGockpeba
6. Mexanuyeckue Kosie0aHust H BOJIHBI (34)
22 Bup! MasTHHKOB U X KoJeOaHu# O6opyroBanue 1s
23 Yro mepeHOCHT BOJHA? JICMOHCTpaluii
KonebarenbHble cHCTEMBI B IPUPOIE
24 HTEXHAKE
7. DIeKTPOMArHUTHBIE KOJIe0aHHs H BOJIHBI (24)
OkcneprMeHTaIbHas IPOBEPKa Kommnsrotepuoe
25 cBoticts DM BOJIH. obopynoBaHue
Uccnenosanue 31eKTPOMarHATHOIO KommsrorepHoe
26 u3nydenus CBY-neun o6opyoBanue
8. OnTuka (44)
. UsroroBierune Mozienu KommsrorepHoe
27 Kaneliockona. o6opyaoBaHme
OKcnepuMeHTaTbHAs IPOBEpKa O6opynoBanue s
28 3aKOHa OTPAXEHHS CBETA. JeMOHCTpaLHit
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Jlabopamopnas paboma: O6opynoBanue st
«M3mepenue nokazarens 71ab0paTOpHEIX padoT 1
29 TIPEIOMJICHHS BOIBI YYEHHYECKHUX OIBITOB
Kax otmyarotes nokasaremm O6opynosanue st
30 TPETOMIICHHS IBETHOTO CTEKIA JeMOHCTparHit
9. ®u3nKa aTOMa H ATOMHOTO si/1pa (44)
[lornomenue u ucnyckanue caera Kowmmeioteproe
31 aroMaMi. ONITHYECKHE CTIEKTPEL 060py 10BaHHe
Wsmepenne KIIJI conueynoit
32 Gatapen KomnbrotepHoe
Buusiaue panoakTHBHBIX o6opynoBanue
33 HM3JTyYEHUH Ha JKUBBIE OPraHH3MBI
CnocoGsl 3amKTE OT
34 PaJHOAKTHBHBIX H3TyYeHHIt
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