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Tosacnumenvnan 3anucka

Pabouas nporpamma 1o ¢u3uke s 7 Kjlacca cocTaBieHa Ha ocHOBe DenepalibHOTO TOCYJapPCTBEHHOIO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOIO OOILEro
oOpa3oBaHMs, Ha OCHOBE TpeOOBaHWUU K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTENIbHON MPOTrpaMMBl OCHOBHOTO OOIIEro 0Opa3oBaHUs U C Y4ETOM
MPUMEPHON 00pa3oBaTeIbHON TporpamMmbl 1Mo (usuke mus 7-9 KiaccoB, yTBepKAEHHOHM MunucrepcTBoM obOpazoBanuss U Hayku PD ot 08.04.2015r. u
porpaMMsl 1o Ppu3MKe K yueOHUKY 1t 7 Kiacca 001ieo0pa3oBaTenbHON MIKOJIBI.

[IpenmerHas muaus yueOHukoB A.B. [lepermkuna. 7-9 xnaccel.M.: «JIpoday, 2017r.
OO0pasoBarenbHast IeATEIBHOCTh OCYIIECTBISIETCS B COOTBETCTBUU ¢ nutieH3ueid Ne 0652 ot 28 deBpans 2017rona.

esn n3ydenus Kypca — BLIpaG0TKAa KOMIEeTEHIIUIA:

00WeobpazosamenbHuIX:
- YMEHHUSI CAMOCTOSITEIbHO M MOTHBHUPOBAHHO OPraHM30BbIBATH CBOIO IMO3HABATEIBHYIO ICSITEIIBHOCTD (OT MOCTAHOBKH /10 TIOJIYYCHHS U OLICHKU PE3yJIbTaTa);
- YMEHHS MCHOJb30BAThb AJIEMEHTHl MPUYMHHO-CIEACTBEHHOIO U CTPYKTYPHO-(YHKIIMOHATHHOTO AaHallu3a, OMpeNesiTh CYIIHOCTHbIE XapaKTEPUCTHUKU
M3y4aeMoro o0beKTa, pa3BEPHYTO 000CHOBBIBATH CY)KJICHHS, /1aBaTh ONPEACIICHNs, MPUBOAUTH I0KA3aTEIIbCTBA;
- YMEHHUS HCHOJIb30BAaTh MYJbTHMEIUMHbIE PECYpChl U KOMIIBIOTEPHBIE TEXHOJOTUHU IJs OOpabOTKM M NpPE3eHTALUU pPE3yIbTaTOB MO3HABATEIbHON H
MPAKTUYECKOU JeATEIHLHOCTH,
- YMeHHUsI OLleHMBATh U KOPPEKTHPOBATH CBOE MOBEJICHUE B OKPYXKAIOIICH cpejie, BRIMONHITh YKOJIOTHUECKHe TPeOOBaHUS B MPAKTHUECKON EATEIbHOCTH U
TIOBCETHEBHOM KU3HH.

npeoMemHO-0PUEHMUPOBAHHBIX !
- MOHUMATH BO3PACTAKINYI0 POJb HAYKH, YCHJICHHE B3aMMOCBSI3M M B3aUMHOTO BIIUSHHUS HAayKW M TEXHHUKH, MPEBPAIICHUS HAYKH B HEMOCPEICTBEHHYIO
MIPOM3BOIUTENBHYIO CHITY O0IIIECTBA: OCO3HABATH B3aUMO/ICHCTBHUE UEIOBEKA C OKPYXKAIOIIEH Cpeioil, BO3SMOXKHOCTH M CIIOCOOBI OXPaHbI IPUPOJIBI;
- pa3BUBaThb I[I03HABATEIIbHHIC HHTEPEChl M HWHTEUICKTyaJbHbIE CHOCOOHOCTH B TMPOIECCE CAMOCTOSITEIIBHOTO TPHOOPETeHUs (PU3MUYECKUX 3HAHUU C
WCIOJIb30BaHUN PA3NIUYHBIX HCTOYHUKOB HH(OPMALIUY, B TOM YHCIIE KOMIBIOTEPHBIX;
- BOCIIMTBHIBATH YOKIEHHOCTh B MO3UTUBHOW PO (DU3UKH B KM3HU COBPEMEHHOI'O OOIIECTBA, MOHUMAHHUE MEPCIEKTUB PA3BUTHS SHEPTETUKHU, TPAHCIIOPTA,
CPEJCTB CBSI3U U JIP.; OBIAJEBaTh YMEHUSMU NPUMEHATH TIOTy4YeHHbIC 3HAHUS IS MTOJIyUYEHUSI Pa3HOOOpa3HbIX (PU3NUECKUX SBIICHHUIA;
- TPUMEHATH TMOJyYEHHBIC 3HAHWS W YMEHUS Il 0€30MacCHOr0 MCIOJIb30BAHHUSA BEIIECTB M MEXAHU3MOB B OBITY, CEIHCKOM XO3SHMCTBE M TPOU3BOJCTBE,
perIeHus MPaKTUYECKHUX 33/1a4 B TTOBCEAHEBHOM )KU3HU, TIPEAYIPEKICHUS SIBJICHUH, HAHOCSIIIUX BPE 37J0POBBIO UETIOBEKA U OKPYKAOIIEH cpejie.
[Iporpamma HampaBieHa Ha peaqu3alio JUYHOCTHO-OPHEHTHPOBAHHOIO, JeATEJIbHOCTHOr0, MPO0JEeMHO-IOUCKOBOI0 MOAX0A0B; OCBOCHHME YYalllUMHCS
WHTEJUICKTYaJIbHON U TPAKTUYECKON JeATETHHOCTH.



Oouan xapakmepucmuka y4eoHoz2o npeomema

®du3nka Kak HayKa O HauOojee OOIMMX 3aKOHAX MPUPOJBI, BBICTYIAs B KaU4eCTBE y4E€OHOTO IMpeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIA BKJIAJ] B CUCTEMY
3HaHUUA 00 oOokpyxatomiem mupe. OHa packpbplBaeT poOjb HAyKH B SKOHOMHYECKOM M KYJIbTYpPHOM pPa3BUTHH OOILECTBA, CIOCOOCTBYET (POPMUPOBAHUIO
COBPEMEHHOT0 HAyYHOT0 MUPOBO33peHus. [[ist pemenus 3amaad GopMupoBaHusl OCHOB HAYYHOTO MUPOBO33PEHUS, PA3BUTHSI HHTEIUICKTYAIBHBIX CIIOCOOHOCTEN 1
MO3HABATENbHBIX MHTEPECOB IIKOJIBHUKOB B Ipoliecce M3ydyeHUs (U3MKU OCHOBHOE BHUMAHHUE CJENyeT YAENATh He Iepelaue CyMMbI IOTOBBIX 3HaHUH, a
3HAKOMCTBY C METOJaMH HAyYHOTO IMO3HAHUS OKPYXKAIOUIEro MHpa, MOCTAHOBKE MPOOJieM, TPEOYIOMIMX OT YYAIIUXCS CaMOCTOSTEIBHON NESATEThbHOCTH MO UX
pazpemienuto. O3HaKOMJIEHHE IIKOJLHUKOB C METOJaMU HAYYHOTO MO3HAHMS IMPEAINOoaraeTcsl MPOBOAUTH MPH HM3YYEHHH BCEX pa3fesioB Kypca (U3MKH, a He
TOJIBKO TP U3YYCHHH CIICIIUATBHOTO pa3zjena «Pu3nka u (Gu3HdecKrue METOIbI U3YICHHS IPUPOIBD).

['ymanuTapHoe 3HaueHuEe (PU3MKH KaK COCTABHOM yacTH 0011ero 06pa3oBaHusi COCTOUT B TOM, YTO OHA BOOPY>KaeT IIKOJIbHIKA HAyYHBIM METOJIOM IMO3HAHUS,
MTO3BOJISIOIIUM MOJTy4aTh 0ObEKTUBHBIC 3HAHUS 00 OKPYXKAIOIEM MUPE.

3HaHue (HU3NUECKUX 3aKOHOB HEOOXOIUMO JIJIsl U3y4eHUsI XUMUHU, Ouonoruu, pusnueckoil reorpaduu, rexnonoruu, ObXK.

Llenu uzyuenusn guzuxu

Nzydenne pusuku B 00pa30BaTENbHBIX YIPEKICHUSAX OCHOBHOTO O0IIET0 00pa3oBaHMs HANpPaBICHO HA AOCTIDKEHHE CIIEIYIOIINX LENeH

* 0CB0€HUe 3HAHUN O MEXaHWUYECKHX, TEIUIOBBIX, DJEKTPOMAarHUTHBIX U KBAHTOBBIX SBJICHMSX; BEIIMYMHAX, XapPAKTEPU3YIOIIUX OTH SIBICHUS; 3aKOHAX,
KOTOPBIM OHH ITOTYHHSIOTCS; METO/IaX HayYHOTO TIO3HAHUS MPUPOJIBI U OPMHUPOBAHUE HA ITOM OCHOBE MPEICTABICHUH O PU3MUECKON KapTUHE MUPA;

* oenadenue ymeHusAMU TPOBOJUTH HAONIONEHHS NPUPOAHBIX SIBICHUM, OMUCHIBATH M 0000IIaTh pe3yabTaThl HAOIIOAEHMH, HCIOJIB30BATH IPOCTHIE
MU3MEpUTENIbHbIE TPUOOPHI JUIsl U3ydeHUs (PU3NYECKUX SIBJIECHUH; MPEJCTAaBIATh Pe3ysibTaThl HAOMIOACHUM WM M3MEPEHHH C MOMOIbI0 TaOnul, rpaduKoB U
BBISIBJISITH HA 3TOM OCHOBE AMIMPHUYECKUE 3aBUCHUMOCTH; MIPUMEHSATH MOJyYeHHbIE 3HAHUA JJI 00bSACHEHHs pa3HOOOpa3HBIX NMPUPOIHBIX SIBICHUH U MPOILIECCOB,
MIPUHIIMIIOB AEMCTBUSI BAXKHEHIIIMX TEXHUYECKUX YCTPOUCTB, AJIs pelleHus (PU3NUECKUX 3ajay;

* pazeumue TO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUECKUX CIIOCOOHOCTEH, CaMOCTOSATENIBHOCTH B NMPHOOPETEHHH HOBBIX 3HAHUU NpU
pemieHnn (U3MYECKUX 337a4 U BBIIIOJIHEHNN YKCIEPUMEHTAIbHBIX UCCIIEI0BAaHUH C UCIIOIb30BaHUEM HH(OPMALMOHHBIX TEXHOJIOTHIA;

* socnumanue yOeKJEHHOCTH B BO3MOXKHOCTH TO3HAHMSI MPHUPOJIbI, B HEOOXOAUMOCTH Pa3yMHOT'O HCIIOJIb30BAaHMs JOCTHKEHUN HAYKH M TEXHOJIOTUH ISt
JaJIbHENIIET0 pa3BUTHSI YEJIOBEYECKOT0 OOIIECTBA; YBAKEHUS K TBOPLIAM HAyKH U TEXHHMKH; OTHOLIEHUS K (PU3HKE KaK K 2JIEMEHTY 00111e4eI0BEYECKOM KYIbTYpPHI;

* npumeHenue NONYYEHHbIX 3HAHUL U YMeHull JUIsl pellleHHs] NMPaKTHUECKUX 3ajad TOBCEAHEBHOM XH3HH, oOecrieuyeHHs Oe30MacHOCTH CBOEH >KU3HWU,
pPalMOHAIBHOTO MPUPOIOIIOIB30BAHNS U OXPAaHbI OKPYXKAIOIIEH CPEIbI.

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe
[Iporpamma paccuntana Ha 70 4yacoB, 2 yaca B HeJlent0. VI3 HUX OTBOAUTCS HA IPOBEACHUE

JlaGopaTopHbIx paboT 14 yacoB, Ha IPOBEICHHE
KoHTpoapHBIX paboT 5 9acos.



TpeOoBaHusl K pe3yibTaTaM 0CBOEHHSI BHINYCKHUKAMM OCHOBHOM IIKOJIBI IPOrPpaMMBbI 10 (pu3uke

JIMYHOCTHBIE Pe3yJibTAThl 00yueHus pusuke

c(OpMHPOBAHHOCTH MIO3HABATEIbHBIX HHTEPECOB, MHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN ydanuxcs;

yOexAEHHOCTh B BO3MOKHOCTH IO3HAHUS IPUPOJIbI, B HEOOXOAUMOCTH Pa3yMHOT'0 MCIOJIb30BAaHUS JOCTH)KEHUN HAYKU U TEXHOJIOTUM NSl ajibHEUIero
pa3BUTHSA YEJIOBEUYECKOI0 OOIIECTBA, YBaXKEHHE K TBOPLIAM HAyKU M TEXHUKHU, OTHOILLIEHUE K (PU3HKE, KAK 3JIEMEHTY OOIIeUeI0BEYECKOM KYIbTYPhI;
CaMOCTOSITEJIbHOCTh B PUOOPETEHUH HOBBIX 3HAaHUH U MPAKTUYECKUX YMEHUH;

TOTOBHOCTb K BBIOOPY KH3HEHHOT'O ITyTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMU U BO3MOKHOCTSMU;

MOTHUBAIMs 00pa30BaTENbHOMN EATETbHOCTH IIKOJIbHUKOB HA OCHOBE JINYHOCTHO OPUEHTHUPOBAHHOTO MOJIX0AA;

(opMUpOBaHKE IEHHOCTHBIX OTHOIIEHUH APYT K APYTY, YUUTEIIO, aBTOPaM OTKPBITUN U N300pETEHUH, pe3ynbTaTaM 00y4eHHUs.

MeTaHpe}]MeTHbIe pe3yJjbTarbl:

OBJIaJICHUE HABBIKAMU CAMOCTOSITEIbHOTO MPUOOpPETeHHs] HOBBIX 3HAHWM, OpPraHM3alud y4eOHOW AeSITeTbHOCTH, MOCTAHOBKHU IIeNieH, MIIaHUPOBAHHS,
CaMOKOHTPOJISI ¥ OLICHKU PE3YJIbTaTOB CBOEU J€ATEIbHOCTH, YMEHHUS MPEBUIETh BO3MOKHBIE PE3YJIbTAaThl CBOMX JEHCTBUIA;

MOHUMaHUE Pa3INIMi MEXTY UCXOMHBIMU (PaKTaMU U TUTIOTE3aMHU JIJIsl UX OOBSICHEHHMSI, TEOPETHUECKUMHU MOJIEIISIMU U PEIbHBIMA O0BEKTaMU, OBIIaJICHHUE
YHUBEPCAIBHBIMU YY€OHBIMU JICUCTBUSIMU Ha MPUMEpax THUMOTE3 Il OOBSICHEHUS M3BECTHHIX (DAKTOB U IKCIIEPUMEHTATHLHON MPOBEPKH BBIIBUTAEMBIX
TUIOTE3, Pa3pabOTKH TEOPETUIECKUX MOJIETIEH MPOIIECCOB WU SBICHUM;

dbopMHUpOBaHNE YMEHUM BOCTIPUHUMATD, TepepadaThiBaTh U MPEIBSIBIATh HHPOPMAIIUIO B CJIOBECHOM, 00pa3HOil, CHMBOJIUYECKOH (hopMax, aHaTU3UPOBATh
U mepepadaThiBaTh MOTYYECHHYI0 UH(POPMAIIMIO B COOTBETCTBUHU C TOCTABJICHHBIMU 3a/la4aMU, BBIJEISTH OCHOBHOE COJACpKaHWE MPOYUTAHHOTO TEKCTa,
HaxOoJIUTh B HEM OTBETHI Ha MIOCTABJICHHBIE BOIIPOCHI U U3JIaraTh €ro;

npuoOpeTeHne OIbITa CaMOCTOSITEJIPHOTO TIOMCKa, aHain3a W OTOOpa HHGPOPMAIMH C WCIOJB30BAaHUEM pA3JIMYHBIX HMCTOYHUKOB U HOBBIX
MH(POPMAIMOHHBIX TEXHOJIOTUM JIJISl PEIICHUSI TO3HABATEIHHBIX 33]1a4;

pa3BUTHE MOHOJOTHYECKOW U UATOTHYECKON peur, YMEHUS BBIPAXKATh CBOW MBICIH U CIIOCOOHOCTH BBICIYIIMBATh COOECETHUKA, MOHUMATh €T0 TOYKY
3peHusl, MPU3HABATh MIPABO PYroro 4ejoBeKa Ha NHOE MHEHHUE;

OCBOCHHE MIPUEMOB JICUCTBUI B HECTAHIAPTHBIX CUTYAIIMAX, OBJIAICHUE SBPUCTUUECKUMH METOJIaMHU PEIICHHS TIPOOIIeM;

dbopMupoBaHrUe YMEHHI pabOTaTh B TPYIIE C BHIOJHEHUEM Pa3UYHBIX COIUANBHBIX POJICH, MPEICTaBISITh U OTCTAMBATh CBOU B3TIISABI U YOCKICHUS,
BECTH JIUCKYCCHIO.

OO0uue npeaMeTHBIE pe3yJIbTaThl



® 3HaHHME O IPHUPOJE BAXKHEHIIMX (PU3MUECKUX SIBICHUI OKpYKAIOLIEro MHpa W IOHMMAaHUE CMbICHAa (U3NYECKUX 3aKOHOB, PACKPHIBAIOIIMX CBA3b
U3YYEHHBIX SBJICHU;
® yMEHHE I0JIb30BAaThCSI METOJAaMH HAY4YHOTO HCCIEIOBAHMS SIBICHHH MPUPOJBI, MPOBOAUTH HAOIIOACHUS, IUIAHUPOBATh M BBIOJIHATH KCIIEPHUMEHTHI,
00pabaTbIBaTh pe3ylbTaThl U3MEPEHUHN,IPEACTABIATE PE3YAbTaThl U3MEPEHUI C MOMOIIBI0 Tabuul, rpaduKoB U (HopMys, oOHAPYKUBATh 3aBUCHUMOCTHU
MEeXy (PU3NYECKMMHU BEITUYMHAMU, OOBACHATH [10JyYCHHbIE PE3YJIbTAThl U 1€1aTh BBIBO/bI, OLICHUBATh IPAHUIBI HOIPEIIHOCTEH pe3ybTaTOB U3MEPEHMUIL;
® yYMCHHUS IPUMEHSTHh TEOPETUYECKHE 3HAHU 110 (PU3MKe Ha MPAKTHKE, pemaTh (GU3NYecKre 3aJaui Ha IPUMEHEHHE TIOTYYCHHBIX 3HAHUH;
® YMCHHUS U HaBBIKH NMPUMEHSATH MOJTYYCHHBIC 3HAHUS ISl OObSACHEHHSI IPHUHLIUIIOB JICHCTBUS BaXHEUIINX TEXHUUECKUX YCTPOUCTB, PEIICHUS MPAKTHUECKUX
3aJ1a4d TIOBCEAHEBHOM KHU3HU, 00eCTIeYeHHs OE30MTaCHOCTH CBOCH KU3HH, PAIMOHAIBHOTO MTPUPOIOIIONB30BAHHS U OXPaHbl OKPYKAIOIIEH Cpeibl;
e (opmupoBaHue yOex1eHUS B 3aKOHOMEPHOH CBSI3U U [T03HABAEMOCTH SIBJIEHUH NPUPO/Ibl, B 00bEKTHBHOCTU HAYYHOT'O 3HAHUS, B BBICOKOM LIEHHOCTH HAayKH
B Pa3BUTUU MaTEPUAIBHON U AYXOBHOMKYJIBTYPBI JIOJEH;
® pa3BUTHE TEOPETUUYECKOI'O MBIIUICHUS HAa OCHOBE ()OPMUPOBAHMS YMEHUI YCTaHABIMBATH (DaKThl, pa3inyaTh NPUUYMHBI U CIEACTBUSA, CTPOUTh MOAEIH U
BBIJIBUT'aTh TMIIOTE3bI, OTHICKUBATh U (POPMYIMPOBATH JOKA3aTEJIbCTBA BBIABUHYTHIX IMIIOTE3, BBIBOJUTH U3 SIKCIEPUMEHTAIbHBIX (PAKTOB U TEOPETHUECKUX
Mojieselt (PU3NIeCcKre 3aKOHBI,
e KOMMYHUKATUBHBIE YMEHHUS JOKJIAJIbIBaTh O PE3yJibTaTaX CBOErO MCCIEJOBAHUSA, y4acTBOBaTb B JAMCKYCCHM, KPaTKO M TOYHO OTBEYaThb Ha BOIPOCHI,
HCIOJIb30BATh CIIPABOYHYIO JINTEPATYPY U APYTHe UCTOUHUKU UH(POPMALUH.
YacTHBIMH NPeAMETHBIMH pe3yJIbTaTaMH 00yyeHusi PU3UKe 6 7 Kiacce, HA KOTOPBIX OCHOBBIBAIOTCS OOIINE PE3YIIbTaThl, SIBISIOTCS:
*[IOHUMAHUE U CIIOCOOHOCTH OOBSICHATH Takue (pu3MuecKue sBJICHHUsS, Kak aTMochepHOe JaBieHMe, MiaBaHue Ten, Auddys3us, 6onblias CKMMaeMOCTh I'a30B,
MaJiasi CKUMAeMOCTb KHUJIKOCTEH U TBEPBIX Tel
*YMEHHS U3MEPATh PACCTOSHUE, IPOMEKYTOK BPEMEHH, CKOPOCTh, MAacCy, CUILy, padOTy CHJIbI, MOIIIHOCTh, KHHETUYECKYIO SHEPTHUIO, MOTEHLIUAIBHYIO SHEPIHIO,
*BJIA/ICHUE YKCIIEPUMEHTAIBHBIMA METO/IaMHU HCCIICOBAHMS B MPOLIECCE CAMOCTOSTEIHLHOTO U3YUYEeHHUS 3aBHCHUMOCTH MPOMIEHHOTO IYTH OT BPEMEHH, YIITMHEHHS
IPY>KUHBI OT MPHIJIOKEHHOMN CHUJIBI, CHJIBI TSKECTU OT MacChl TeJa, CHIIbI TPEHUS CKOJIBKEHHUS OT IUJIOIIAN COPUKOCHOBEHHS TEJI U CHJIbI HOPMAJIbHOTO JIaBJIEHUS,
CHJIBI ApXuMe/ia OT 00beMa BBITECHEHHOW BOJIBI, *IOHUMAHKIE CMBICIIAa OCHOBHBIX (PM3MUECKUX 3aKOHOB M YMEHHE NMPUMEHSTh MX Ha MpaKTHKe: 3aKOHbI [lackans u
Apxumena, 3aKOH COXPAaHEHUS HHEpPIruH, *IOHMMaHHWE NPHUHIMIIOB JCWCTBUS MAIllMH, TPUOOPOB M TEXHUUYECKUX YCTPOMCTB, C KOTOPBIMH KaXKAbIil 4eJIOBEK
MIOCTOSTHHO BCTPEYAeTCsl B TIOBCEHEBHOM KHU3HH, U CIIOCOO0OB 00ecTiedeHrst O€30MaCHOCTH MPU UX UCTIOB30BaHUH;
*OBJIaJICHHE Pa3HOOOpa3HBIMU CIIOCOOAMHU BBIIIOJIHEHUS PACUETOB JJISl HAXOXKJICHUS HEU3BECTHON BEJIMYMHBI B COOTBETCTBHHU C YCIOBHSMHU MTOCTABICHHOM 3a/1aun
Ha OCHOBaHHUH HUCIOJIH30BAHUS 3aKOHOB (DH3UKH;
*YMEHHME HCIOJb30BATh MOJYUYCHHbIC 3HAHUS, YMEHHS M HAaBBIKM B IOBCEIHEBHOW XHU3HH (OBIT, SKOJOTHUSA, OXpaHa 3J0pOBbS, OXpaHa OKpPYKAIOIIEH Cpensl,
TeXHUKa 0€30MMacCHOCTH U JIp.).



IlnanupyemMblie pe3yabTaThbl H3y4YeHHsI Kypca pu3uKM B 7 Kiacce

BbinmyckHUK HayuHTCs:

e co00JaTh IpaBuia OE30MaCHOCTH U OXPaHbl TpyJa pH padoTe ¢ yueOHbIM U Ja00paTOPHBIM 000pYy10BaHUEM;

® [IOHUMAaTbh CMBICJI OCHOBHBIX (PU3MUYECKUX TEPMHUHOB: (PU3UUECKOE TEII0, (PU3NUYECKOE sIBIICHUE, (PU3NUECKas BEIUUNHA, CAUHULBI U3MEPEHMS,;

® Ppacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh IIPU MOMOIIY (PU3MUYECKHX METOJOB; aHAIN3UPOBATh OTJEIIbHBIE TAlbl IPOBEICHHS HCCIIEI0BAHUM
Y UHTEPIIPETUPOBATh Pe3yIbTaThl HAOJIIOICHUH U OIIBITOB;

® CTaBUTh ONBITHl 1O HCCIEAOBAHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Ten 0e3 HCIONB30BaHMA NPSMBIX HW3MEPEHUH; NPH ITOM
dbopmynupoBate npobiieMy/3agaqy ydeOHOTO IKCHEPUMEHTa; cOOMpaTh YCTaHOBKY M3 IPEIUIOKEHHOTO O0OPYAOBaHUS; MPOBOJIUTH ONBIT U (POPMYIHUPOBATH
BBIBOJIBI.

[Ipumeuanue. [lpu mnpoBeneHUM uccienoBaHUS (U3HMUECKUX SIBICHUN HM3MEpPUTENIbHbIE IMPUOOPHI HCIOJIB3YIOTCA JIMIIb KaK JAaTYUKH H3MEPEHHS
(bu3nYecKUX BeIUYMH. 3aycy MOKa3aHUi MPsMBIX U3MEPEHUI B 3TOM Cllyyae He TpedyeTcs.

® TIOHUMATH POJIb IKCIIEPUMEHTA B IOJIyY€HIH HAYYHOH HH(OpMAaIm;

® [POBOAMUTH NpsIMble H3MEpeHMs (U3NYECKMX BEJIMYMH: BpEMs, PAacCTOsSHHUE, Macca Tela, 00beM, cuia, TeMIeparypa, aTMOc(epHOoe JaBJeHHUE,
BJIQKHOCTh BO3/yXa, HaNpsDKEHUE, cujla TOKa, paJAualMoOHHBIA (hOH (C MCHOIb30BAHUEM J03UMETPA); MPH 3TOM BBIOMpPATh ONTUMAIbHBIA CHOCO0 M3MEPEHUs U
HCIIOJIB30BATh MIPOCTEUIINE METOABI OLICHKH ITOIPEIIHOCTEN N3MEPEHUM.

[Tpumeuanue. JIrobas yueOHas nporpamma J0/DKHA 00ecliednBaTh OBJIAICHUE MPSIMBIMU U3MEPEHUSMU BCEX MEPEUNCIIEHHBIX (PU3MUECKUX BEIUYHH.

® [IPOBOAMUTH HCCIIEOBAaHUE 3aBUCUMOCTEH (PM3MUECKHUX BEJIMYUH C HCIOJIb30BAHMEM MPSIMBIX M3MEPEHUN: IMPU 3TOM KOHCTPYHUPOBaTh YCTaHOBKY,
(buKcupoBaTh pe3yJbTaThl MOJYYEHHOMN 3aBUCUMOCTH (PU3MUYECKUX BEJIIMYMH B BHUJIE€ TAOIUI U IPa(UKOB, €IaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIIEI0BaHNUS;

® TPOBOJWTH KOCBEHHbIE H3MEPEHUs (U3NUYECKUX BEIMYUH: IPU BBINOJIHEHUM H3MEPEHUH coOupaTh HKCHEPUMEHTAIBbHYIO YCTAHOBKY, CIEHys
IIPEI0KEHHOW MHCTPYKLUHU, BBIYUCIIATH 3HAUYEHUE BEIMYMHBI U AHAJIM3UPOBATH MTOJIyYEHHBIE PE3YJIBTATHI C YUYETOM 33JaHHOM TOYHOCTH U3MEPEH Uif;

® AHAIM3UPOBATh CHUTYallUH TPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, Yy3HaBaTb B HUX MPOSBICHHE HW3YUYEHHBIX (QU3NYECKUX SIBICHUN WU
3aKOHOMEPHOCTEN U MPUMEHSATh UMEIOILIUECS 3HAHUS 111 UX OOBSCHEHMUS;

® [IOHUMATh IPUHIMIIBI IEHCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB, YCIOBUS UX 0€30IaCHOT0 UCIOIb30BAHMS B TOBCEHEBHOM KU3HU;

® JICIIOJIB30BaTh IPHU BBIMOJHEHUH YUYEOHBIX 3a7ay HAayYHO-TIOMYNSPHYIO JIUTEPATypy O (U3WYECKHX SBJIEHUSX, CIIPAaBOYHbIE MaTepHallbl, PECypChl
HNHurepHer.

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

® 0CO3HaBaTh IIEHHOCTb HAYYHBIX UCCIIETOBAHUM, pOJib (U3UKU B PACIIMPEHUN TPEACTABICHUI 00 OKPYKaIOLeM MUPE U €€ BKJIa/1 B yIy4llleHHe KauyecTBa
KHU3HU;

® JICIIOJIB30BATh IPUEMBbI TOCTPOEHUS (PU3NYECKUX MOJeNel, MoucKa u (GopMyTUpOBKU JOKA3aTeIbCTB BBIABUHYTHIX TUIIOTE3 U TEOPETHUECKUX BBIBOJIOB
Ha OCHOBE 3MITMPUYECKH YCTAaHOBJIEHHBIX (DaKTOB;

® CpPaBHMBATh TOYHOCTh U3MEpPEHUs (PU3MUECKUX BEIUYUH 110 BEIMUYMHE UX OTHOCUTENIBLHOM MOTPEIIHOCTH MPU MPOBEACHUN MPSIMBIX U3MEPEHUN;



® CaMOCTOSITEJIBHO NPOBOAUTH KOCBEHHBIE M3MEPEHUS U HCCIIEAOBAaHUS (PU3NYECKUX BEIMYUH C HCIOJIb30BAHUEM DPA3JIUYHBIX CHOCOOOB M3MEPEHUs
(Gu3M4EeCKUX BEJIMYUH, BEIOMPATh CPEICTBA U3MEPEHUS C YUETOM HEOOXOIMMOW TOYHOCTH M3MEpeHUil, 000CHOBBIBATh BHIOOP CrIOCO0a M3MEPEHHUs, aJeKBAaTHOTO
IIOCTaBJICHHOM 3a7ja4e, IIPOBOJUTD OLIEHKY JOCTOBEPHOCTH IOJyYEHHBIX PE3YJIbTaTOB;

e BOCIPHUHUMATh HMH(OpPMALUIO (PU3UYECKOTO COJEpXKaHMsS B HAy4YHO-TIONMYJSIPHOM JUTepaType M CpeACTBaX MaccOoBOM MHGpOpMAalMU, KPUTUYECKU
OLIEHUBATh MOJYYEHHYIO MH(DOPMAIUIO, aHAIU3UPYS €€ COJIepKaHKUe U JaHHble 00 HCTOYHHMKE HH(OPMALIUH;

e co3gaBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOMIEHHS O (U3NYECKUX SBJICHUSX HA OCHOBE HECKOJNBKMX HCTOYHHKOB HWH(OpPMALUH,
COIIPOBOKAATH BHICTYIICHHUE TPE3EHTAIMEH, YUUTHIBAasE 0OCOOCHHOCTH ayIUTOPHU CBEPCTHHKOB.

Mexannyeckue siBJIeHHs

BbinycKHUK HAyYHMTCS:

® pacro3HaBaTh MEXAHWYECKHE SIBICHUS U OOBACHATH HA OCHOBE MMEIOIIMXCS 3HaHUI OCHOBHBIE CBOMCTBAa MJIM YCIOBMS IPOTEKAHUS ITHX SIBICHHIA:
PaBHOMEpPHOE M HEPABHOMEDPHOE JBM)KEHUE, PABHOMEPHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE ABM)KEHHE, OTHOCUTEIBHOCTb MEXAHWYECKOTO JIBHIKCHMS,
cBOOO/IHOE NaJICHUE TE€J, PABHOMEPHOE ABM)KEHHUE 10 OKPYKHOCTH, MHEPLHMSA, B3aUMOJECHCTBUE TeJl, PEAKTUBHOE JIBM)KEHME, Iepesada JaBJICHUS TBEPAbIMU
TeJaMU, KMJIKOCTSAMHU U razamMu, aTMoc(hepHoe JaBlieHHe, IJIaBaHUE TeJ, PABHOBECHE TBEPIbIX TeJ, UMEIOIUX 3aKPEMJEHHYI0 OCh BpAllleHUs, KojeOaTeabHoe
JIBUKEHHE, PE30HAHC, BOJIHOBOE JABM)XEHUE (3BYK);

® OIIMCHIBATh M3YUEHHBIC CBOMCTBA TEJ M MEXAaHUYECKUE SBJICHMS, UCIOJb3Ys (U3NYECKUE BEIUYMHBL MyTb, IEPEMELICHHE, CKOPOCTb, YCKOPEHHE,
nepuoJ oopaleHus, Macca Teja, INIOTHOCTh BEIeCTBa, cuila (Cuila TSXKECTH, CHUIa YIPYTOCTH, CUjla TPEHUs), 1aBlIeHUe, UMIIYJIbC Tejla, KHHeTUYecKast SHeprus,
MOTEHIIMAJIbHAs SHEPTHs, MEXaHU4YecKasi paboTa, MEXaHUYeCKasi MOIIIHOCTbMEXaHU3Ma, CHJIa TPEHHs], aMIUIUTY/1a, IEPUOJ] U YacTOTa KoJeOaHUM, UIMHA BOJIHBI U
CKOpOCTh €€ paclpoCTPaHEHUs; MPU OMUCAHUU MPABUIBHO TPAKTOBATH (U3NYECKUN CMBICI UCHOJIb3YEMBIX BEJIWYHMH, UX 0003HAUEHUS M €JUHMIIBI U3MEPEHNs,
HaXOJUThb (POPMYJIbI, CBSA3BIBAIOILINE TaHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMU BEJIMYUHAMU, BBIYUCIIATH 3HaUCHHE (PU3NUECKON BEIMUNHBI,

® aHAJIM3UPOBATh CBOWCTBA TEJ, MEXaHUUECKUE SBJICHUS U MPOLECCH], UCHOIb3Ysd (PU3NYECKHE 3aKOHBI: 3aKOH COXPaHEHMs YHEPIUH, 3aKOH BCEMHUPHOTO
TATOTEHUS, IPUHLIMII CYTIEpIO3UIMH CUJT (HaxoxkJieHue paBHoAelcTByomieil cuibl), I, 11 u 111 3akonbsl HetoTOHA, 3aKOH coXpaHeHMs] UMITYNbca, 3aKoH ['yka, 3aKkoH
ITackains, 3aKk0OH ApXumesia; pu 3TOM pa3JInyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA M €0 MaTeMaTHYECKOE BBIPaKEHUE,

® pa3nMyaTh OCHOBHBIE IPU3HAKU U3YUYEHHBIX (U3NYECKUX MOJENEH: MaTepuabHas TOUKa, MHEPLMAIbHAs CUCTEMA OTCUETA;

e pelaTh 33Ja4M, UCMONIb3Ys (U3MUECKHE 3aKOHBI (3aKOH COXPAaHEHUsl S3HEPTUH, 3aKOH BCEMHPHOTO TATOTEHHUS, NpUHUUN cyneprno3uuuu cui, 1, II n 11
3akoHbl HblOTOHA, 3aKOH cOXpaHeHUs UMIMyibca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u Gopmyibl, CBA3bIBalOIINE (PU3NUYECKUE BEIUYUHBI (YTh,
CKOPOCTb, YCKOPEHHE, Macca Teja, IJIOTHOCTh BELIECTBA, CHJIA, JABICHUE, UMIIYJIbC TEJla, KUHETUYECKas JHEPrus, MOTCHLUHUAIBbHAs JHEPrUs, MEXaHH4YecKas
pabora, mexanuueckass mouiHocTh, KIIJ[ mpoctoro mexanusma, cujaa TPEHUS CKOJIbXKEHHS, KOAPGUIUEHT TPEHUS, aMIUTUTYa, IepUoa U 4acToTa KoseGaHuil,
JUTMHA BOJIHBI U CKOPOCTh €€ paclpOCTPaHEHHs): Ha OCHOBE aHaJIM3a yCJIOBHUS 33Jau 3allMChIBaTh KPaTKOE YCIOBHUE, BBIACIATH (PU3MUECKUE BETUUMHBI, 3aKOHBI U
(dbopMyIibl, HEOOXOIMMBIE ISl €€ PELIeHUSs, IPOBOIUTh PACUEThI M OLIEHUBATh PEATbHOCTh MOJYYEHHOTO 3HaUYeHUS! GPU3NYECKON BETUUHHBI.

BbInyCKHUK MOJIYYHT BO3MOKHOCTh HAYYUTHCH:

® UCIOJB30BaTh 3HAHHUS O MEXAHWYECKUX SIBJIICHUSX B IOBCEAHEBHOW JKM3HU JUIsl oOecredyeHus Oe30MacHOCTH MpU OOpalleHHH ¢ NpudopamMu M
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TEXHUYECKUMH YCTPOWCTBAMH, JIJII COXPAHEHHUs 3JI0POBbS M COOJIOJCHUS HOPM SKOJOTHYECKOTO IMOBEICHUS B OKPYKAIOIICH cpejie; MPUBOJUTH ITPUMEPHI
MPAKTUYECKOTO WCIOIB30BAaHUS (PU3UYECKUX 3HAHUN O MEXaHWYECKHX SBICHHUSIX W (PU3MYECKMX 3aKOHAX; MpPUMEPhl HCIOIH30BAHUS BO300HOBIISEMBIX
HWCTOYHUKOB SHEPIUH; SKOJIOTHYECKUX MOCIEICTBUIA UCCIIEIOBAHUS KOCMUYECKOTO ITPOCTPAHCTB;

® pa3nIMyaTh TPAHUIBl TPUMEHUMOCTH (PH3UYECKHX 3aKOHOB, TOHMMATh BCEOOIIMI XapakTep (yHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXpaHEHUs
MEXaHWYECKOM SHEpPruu, 3aKOH COXpaHEHHUsI MUMIYJbCa, 3aKOH BCEMHPHOI'O TSATOTEHMS) U OTPAHMYCHHOCTh HMCIOJIb30BAHUS YACTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u 1ip.);

® HAXOJWTh AJCKBATHYIO MPEIOKEHHOUW 3amade (DU3MUECKYI0 MOJENb, pa3pemiarh MpoOieMy Kak Ha OCHOBE HMMEIOIIUXCS 3HAHWHA MO MEXAaHHUKE C
KCIMOJIb30BAHHUEM MAaTEMaTUYECKOr0 alliapara, Tak U Py MIOMOIIY METOJ0B OLIEHKHU.

TenjioBble ABJIEHUS

BbInyCKHUK HAY4YUTCS:

® DAacMO3HaBaTh TEILJIOBBIC SBJICHUS U OOBACHATH HA 0a3e UMEIOIINXCS 3HAHUH OCHOBHBIEC CBOMCTBA WJIM YCJIOBHSI MIPOTEKAHUS dTHX SIBICHUN: nuddy3us,
M3MEHEHHEe o0beMa TeJl MPY HarpeBaHUM (OXJIAXKICHHUH ), OONbIIasl CKUMAEMOCTh Ta30B, Majasi CKMMAeMOCTbh KHUIKOCTEH U TBEPABIX TEJ; TEIIOBOEC PAaBHOBECHE,
WCIIapeHue, KOHJIEHCallus, IUIaBJIEHUEe, KPUCTAITN3AlMsl, KATIEHUE, BIAKHOCTh BO3AYyXa, PAa3IMYHbIE CIIOCOOBI TEIUIoNepeaaun (TerIonpoOBOAHOCTb, KOHBEKIIHS,
U3Iy4YeHHUE), arperaTHble COCTOSHUS BEIIECTBA,MOTJIOMICHIE YHEPrHH NPU HCIAPEHUH KUJIKOCTH U BbIACICHUE €€ MpH KOHACHCAllMU Iapa, 3aBUCHUMOCThb
TEeMIIepaTypbl KUTICHUS OT JaBJICHUS;

® OMUCHIBATh HM3YyUEHHBIE CBOMCTBA TENl W TEMJIOBBIC SIBICHUS, HCIONB3YysA (HU3MUYECKHE BEITUYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEpPrus,
TeMIepaTypa, yAelbHasi TEIUIOEMKOCTh BEIeCcTBa, YAelbHas TeIIoTa IJIaBJICHHUs, yAeTbHas TEIUioTa mapooOpa3oBaHMsl, yAelbHas TEMJoTa CTOpaHUs TOIUIMBA,
KO2(DPUIIMEHT MOJIE3HOTO JIEUCTBHS TETJIOBOTO JBUTATEIIS; IPU OMMCAHUU MPABUIILHO TPAKTOBATh (PU3MUECKHUI CMBICI UCTIOIB3yEeMbIX BETMYUH, UX 0003HAUCHUS
U eIUHUIBI W3MEpPEHUs, HaXOIUTh (OpPMYJbI, CBS3BIBAIOIINE NAaHHYIO (PU3UYECKYI0 BEJIMYMHY C APYTMMHU BEIMYMHAMH, BBIYHCIATH 3HAUCHHUE (U3NYECKOU
BCJIIUYUHLI,

® QaHANU3UPOBATH CBOICTBA TEJ, TEIUIOBBIE SIBICHHMS U MPOLIECCHI, MCIOIb3YS OCHOBHBIE MOJIOKEHUS AaTOMHO-MOJIEKYJSIPHOTO YYEHHS O CTPOEHUHU
BEILIECTBA U 3aKOH COXPAHEHUsI SHEPTUH;

® pasnuyaTh OCHOBHBIC MTPU3HAKU U3YYCHHBIX (PU3HUUECKUX MOJIEICH CTPOEHUS Ta30B, KUJAKOCTEH 1 TBEPbIX TE;

® TPUBOJIUTH MPUMEPHI MPAKTUYECKOTO HCIIONH30BAHUS (PU3NUECKIX 3HAHUN O TEIUIOBHIX SBIICHUSX;

e pemaTh 3aJa4d, WCIOJIb3Ys 3aKOH COXpPaHEHHUs HSHEPrUU B TEIUIOBBIX Mpolieccax M (OPMYIbI, CBS3bIBAIONINE (PU3NYECKUE BETMUYUHBI (KOJIMYECTBO
TEIUIOTHI, TEMIIEpPaTypa, yAeIbHas TEIIOEMKOCTh BEIIEeCTBa, YAelbHasl TEIUIOTa IUIABIICHUS, yeNbHas TEIIOTa MapooOpa3oBaHus, yaeIbHas TEIIOTa CTOPAHUS
TOIUTNBA, KOO(PPUIIUESHT TOJIE3HOTO JIEHCTBHSI TEIJIOBOTO JBUTATENS): HA OCHOBE aHAJIN3a yCIOBUSA 33/1a4y 3aMMChIBATh KPATKOE YCIOBHE, BBIICIATHh (DU3UIECKUE
BEJIMYMHBI, 3aKOHBI U JOPMYJIIBI, HEOOXOIUMBIE JJIsl €€ PEHICHUS, TPOBOAUTH PACUEThl U OIICHUBATH PEAIbHOCTH MOJYYCHHOTO 3HAYeHUs (PU3NUECKON BETMUNHBL.

BbInyCKHUK MOJYYHT BO3MOKHOCTH HAYYNUTHCSH:

® UCIONB30BaTh 3HAHUS O TEIUIOBBIX SBJICHUSX B MOBCEAHEBHOW JKU3HU N7l oOecreueHns 0e30MacHOCTH MPH 00pallieHnH ¢ MpuOOpaMu U TEXHUYECKUMU
yCTPOMCTBAMHU, NJISI COXPAHEHHS 3J0POBbS U COOMIOJEHHUS HOPM JKOJIOTHYECKOTO TMOBEICHHUS B OKPYXKAIOLIEH cpene; MPUBOIUTH MPHUMEPHI IKOJIOT UUECKHUX
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HOCJIEICTBUM pabOThI JBUTaTeNIel BHYTPEHHETO CTOPAHNUs, TEIUIOBBIX U THIPO3JICKTPOCTAHIIHIH;

® pasznMuaTh TPAaHUIBl NPUMEHUMOCTH (PU3MUECKMX 3aKOHOB, MOHMMATh BCEOOLIMI XapakTep (yHAaMEHTANbHBIX (PU3MYECKHX 3aKOHOB (3aKOH
COXPAHEHHUS SHEPTUU B TEIJIOBBIX MPOLIECCAX) U OTPAHUYEHHOCTh UCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

® HAXOJUTbh aJEKBAaTHYIO NPEAJIOKEHHOH 3a/1aue (PU3NYECKYI0 MOJIENb, pa3peliaTh NpolIeMy Kak Ha OCHOBE HMEIOIIMXCS 3HAHUH O TEIJIOBBIX SIBJICHHUSAX C
HCIIOJIb30BAHUEM MAaTEMATUYECKOIO anmapara, Tak | Py IIOMOLIY METOA0B OLEHKH.

JJieMeHThI ACTPOHOMMHU

BbInycKHUK HAYyYHMTCS:

e yKa3bIBaTh Ha3BaHUA IU1aHeT COJHEUHON CUCTEMBI; pa3inyaTh OCHOBHBIE IPU3HAKHM CYTOUHOI'O BpallleHUs 3Be3JHOro HeOa, nrxeHus Jlynsl, ConHua u
IJIAHET OTHOCUTEINIBHO 3BE31L;

® [IOHMMATb Pa3IMUUs MEX]y FeJIMOLEHTPUUECKON U T€OLEHTPUUYECKON cucTeEMaMH MUpa;

BbInyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUTHCH:

e yKa3blBaThb OOIIME CBOWCTBA M OTJIMYMS IUIAHET 3€MHON IpyNIbl W IUIAHET-TMraHTOB; MajibiX Tel CoOJHEYHOW cHUCTeMbl M OONBLIMX IUIAHET;
MOJIb30BAThCS KApTOH 3BE3THOTO HeOa MpH HAOJIOACHUIX 3BE3/IHOTO HEba;

® Da3IMYaTh TUIOTE3BI O MPOUCXOKIACHUHU COITHEUHOU CUCTEMBI.

Coaep:xaHnue nporpaMmal

Tema 1. Beegenue. ®usznka u puznyeckue MeToAbl H3yYeHUs! NPUPOBbI.(4 4.)
Yro nzydaer pusuka. Pusndeckue siBieHus. Habmoaenus, onsitel, u3Mepenus. [lorpemnoct namMepennit. ®u3nka 1 TEXHUKA.
JdemoHcTpanmu.
[Tpumeps! puznueckux sBieHnit. Habopsl Ten, MMEOMUX 0IMHAKOBYIO (JOPMY, HO pa3Hble pa3Mepbl, OIMHAKOBBIA 00BbEM, HO pazHyto Gopmy.
N3meputenbubie npubopsl. CoBpeMEHHBIE 3JIEKTPOHHBIE YCTPOMCTBA.
JlabopaTopHbie padoThl.
OrnpezenieHne 1eHbl ASICHUS] H3MEPUTEIHHOTO MPUO0pa U U3MEPEHHE 00BhEMA KUIKOCTH C YIETOM a0COFOTHOM MOTPEITHOCTH
Tema 2. [lepBoHauyajibHbIE CBeICHUSI 0 CTPOEHHUH BemecTBa(6 1)
Monexynbl. Jduddys3us. JBmxenue momnekyn. bpoyHoBckoe npmwkenue. [IpuTsbkeHne W OTTaIKUBaHUE MOJEKYd. Pa3nuduHble COCTOSHUSI BEIIeCTBA W HX
00BsICHEHUE Ha OCHOBE MOJIEKYJISIPHO-KMHETHYECKUX MTPEICTABICHHMA.
JdemoHcTpanuu.
OmnbIThl 10 pucyHKkam 16,17,18,19 B yueOnuke. Mopenu MOJIEKyYN BOJBI, KHCIOPOa, BOJOpoaa. Mojienb XaoTHYeCKOro IBHKEeHUS MoJieKyl. OTBIT 0 PUCYHKY
23 yuyeOHuKa. Mojenb XaOTUYECKOro JBMKEHUS MOJIEKyld. MexaHudeckas Mojieiab OpoyHoBckoro nBuxkeHus. Juddysus razos. Cumbl B3auMoaencTBus
MoJiekys. CreruieHue CBUHLOBBIX IUIUHAPOB. OTpbIBaHHE CTEKISTHHOM IIIACTHHBI OT BojAbl. OO0BEM U (hopma TBEPIOrO Tena, KHUIKOCTH, rasa. CBoiicTBa raza
3aHMMATh BECh IPEIOCTABIEHHBIA 00BEM.
JlabopaTopHbie padoThl.



N3mepenne pa3MepoB MaJbIX TeJ.

Tema 3. B3aumopaeiicrBue Ten(224)

Mexannueckoe nBuxkeHue. PaBHomepHoe nuxenue. Ckopocts. MHepuus. BzaumopneiictBue Tten. Macca Ttena. M3MmepeHne maccel Tella ¢ IOMOILBIO BECOB.
[TnoTHOCTH BemiecTBa. fBnenue taroreHus. Cuna Tspkectu. Cuia, Bo3HUKaronias npu aedopmarmn. Bec tena. CBA3b MEXAY CHIION TSHXKECTH M MacCo. Ympyras
nedopmarus. 3akon ['yka. Jlunamometp. I'padmuueckoe nzodpakenue cubl. CloKeHHUEe CHII, IEUCTBYIOMMX MO oxHOM npsmoi. LleHTp Tsokectu Tena. Tpenue.
Cuna tpenus. TpeHue cKoIbXeHUs, KaueHus, okos. [loamumnuuky.

JdemoncTpanuu.

OTHOCHUTENBHOCTH OBWKEHUS. Bunel nBmkenus. Tpaextopuu mena. JBmwxenne aBToMoOmts. OnbIT o pucyHky 41 yueOonuka. Konebanue mastHuka. SIBnenue
uHepuu. OnbITHl 10 pUCYHKY42, 43 yueOHuKa. B3aumoneicTBue MOJBUKHOIO Teja ¢ HENOJABMWXXKHBIM. ONBIT 10 pUCYHKY 46 yueOHuka. B3pemuBaHue Ha
peIYaXHBIX Becax. OnbiT o pucyHKy 50 yueOnuka. CpaBHeHHE 00BEMOB Te paBHOW Macchl. Teia OJAMHAKOBOW Macchl, HO pa3HOro oonéma. HM3mepenue
00BEMOB TBEPIBIX TN U BBIYUCIEHUE UX Macc. OMBIT MO pUCYHKY 55,56 yueOnuka. I[lamenue meramnuyeckoro mapuka. J[BHKeHHE TEHHHCHOTO IIapuKa.
Bunst nepopmanuu. Ilpyxunneni mastauk. Karanynera. Juramomerp maboparopusiii.  [Iporecc oOpa3oBanus ynpyrux aedopmanuidi. 3aBHCHMOCTH CHIIBI
ynpyroctu ot Aegopmaruu. 3akoH ['yka. Bunsl nuHamomerpoB. OnbITh 110 pUCYHKY 74, 76 yueOHuka. V3mepenue paBHoAeicTByomieil cui. Cuibl TpeHus
MOKOSI, CKOJIBKEHUSI, BA3KOTO TpeHUs. CrocoObl yBeIMUECHUS CHITBI TPEHHUSL.

JlaGopaTropHblie padoThbI.

N3mepenue macchl Tena Ha pbluaxHbIX Becax. M3mepenue o0béma Tena. OnpeneneHue MIOTHOCTH TBEpAOro Tena. ['pagynpoBaHue NpyKUHBI U U3MEPEHUE CHUIT
JUHAMOMETPOM. BBbIsiCHEHNE 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT IUIOIIAIN COTPUKOCHOBEHNUS TEJ U IPUKUMAIOLIEH CHJIIBI

KonTpouabnas pa6ora 1. Mexannueckoe nsuxenue. [InoTHocTs BemecTsa.

AJIMUHHMCTPATUBHBIN KOHTPO.Ib: [IpoMexyToUHast KOHTpoOJIbHAs paboTa

Tema 4. JlaBiienune TBEPABIX TeJl, }KMAKOCTEN U ra3oB (244)

Hasnenue. [laBnenue TtBepabiX Tend. [laBnenue raza. OObscHEHHE JaBJICHHS ra3a Ha OCHOBE MOJIEKYISIpHO-KMHETHYECKHX NpezacTaBieHui. 3akoH Ilackans.
HaBnenue B xuakoctd u raze. CooOmaromuecst cocyasl. Illmro3el. ['mppaBnuueckuit mpecc. I'mapaBnuyeckuit Topmo3. ATmocdepHoe naBieHue. OnbIT
Toppuuennu. bapomerp-anepoun. M3menenune atmocdepHoro naBieHus ¢ BbicoToil. Manomerp. Hacoc. Apxumenosa cuna. YcnoBus IjiaBaHHUs Ten. BomHbrit
TpaHcnopT. Bo3ayxoriaBanue.

JdemMoHcTpanuu.

3aBUCUMOCTD JIaBJIEHHUS TBEPIOrO TEIa Ha ONMOPY OT ACHCTBYIOIIEH CHIIBI M IUIOMIAAU ONophl. Pa3nyBanHue kamepbl. M3MeHeHUWe naBieHus ra3a Ipu U3MEHEHUU
ero o0bEma u temrnepatypsl. [lepenaya napneHus KuAKOCTAMU U razamu. OmnbITh 10 pucyHKaM 99-103, 106 yue6Huka. PaBHOBecue B coOOIIaOMUXCS COCynax
OJTHOPOJHON >KUAKOCTH. Mojenn BOJOMEpHOro ctekna, (ontana. OmnpeaeneHue macchl Bo3ayxa. OOHapykeHHe aTMocdepHoOro naasieHus. OIBIT C
Marne0yprckumMmu mnoiymapusMmu.  JlemMoHcTpanus AeicTBus atMocdepHOro namieHus. V3mepeHue arMocdepHOro AaBiieHHs OapOMETPOM aHEPOHUIOM.
VY CTpOoNCTBO M NPUHLUII AEHCTBUS METAITIMYECKOIO U JKUJIKOCTHOrO MaHoMeTpa. JleicTByromas Moaens Hacoca. Monens ruapasiandeckoro npecca. OmnbIT MO
pucysky 137, 138 yueOnuka. OmnswiT 1o pucynky 139 yueOnuka. IlnaBanue «cymaHay, U3MEHEHUE OCaIKH. JleMOHCTpaIus moAbEMHON CHJIBI.

JlabopaTopHbie padoThI.
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M3MepeHne BBITAIKUBAIOIIECH CHIIBL, JEUCTBYIOLICH Ha MOTPYKEHHOE B KUAKOCTH TEJIO. BBIICHEHHE yCIOBHH IUIaBaHuA Tena B xkuakoctu. OnbiT. M3Mepenue
JIaBJIEHUs TBEPAOTIo Tena Ha onopy KpaTkoBpeMeHHas KOHTposbHas padoTa 2. JlaBieHue B )KUJKOCTH U rase.
KonTposabHas padora 3. «JlaBiieHue sXUIKOCTE».
KonTtpouabnas pa6ora 4 /laBineHue TBEPABIX TEI, KUIKOCTEN U ra30B
Tema 5. PaboTa 1 MOIIHOCTH. DHeprus. (1249)
Pabora cuibl, 1EeHCTBYIOLICH M0 HANIPABICHHUIO JBHXKEHUS Tesa. MomHocTh. [IpocThie MexaHu3Mbl. Y CI0BUSL paBHOBecHs pblyara. MoMeHT cuiibl. PaBHOBecue
TeNa ¢ 3aKpEeIJICHHON OChO BpaleHus. Bunbl paBHoBecus. «3omnoroe npasuino» Mexanuku. KI1/] mexanusma. IloreHnnanbHas sHeprus NOIHATOrO Teja, CKaTON
npyxuHbl. Kunernueckas aHeprus ABuxyuierocs tena. [IpeBpaiienrue o1HOro BUa MEXaHUYECKOW SHEPTUU B APYroil. 3aKOH COXpaHEHUs OJHOM MEXaHUYECKON
SHEPruu. JHEPIusl peK U BETpa.
Hemonctpauuu. Omnpenenenue padotel. OnpeneneHue MomHoOcTU. [IpocThie MexaHU3MBL. Y cCllOBUE paBHOBecus phruara. Hemonsukubiil Omok. [loaBuskHbIN
6nok. PaBenctBO paboT. OmbIThl O pucyHkam 171 u 172 yyeGHuka. OnbIThl 110 pucyHkam 87 u 88 yueOHuka. CkaTbIBaHMS HIApHKa 10 HAKIIOHHOM IJIOCKOCTH.
OmnpIT o pucynkam 175 u 176 yuebuuka. KoneGaHusI HUTSHOTO MasTHUKA.
JlaGopaTopHblie padoThbI.
BersicHenue ycnoBus paHoBecus peryara. Msmepenue KIIJI npu noabséme Tena 1o HakJIOHHOM IUIOCKOCTH.
KparkoBpemeHHasi KOHTPOJIbHAA padoTa S. PaGota 1 MOIIHOCTH.
AJIMUHHCTPATHBHBIN KOHTPOJIb: [IpOMEKYTOUHBIN KOHTPOJIb 3HAHUI
HToroBast KOHTpOJIbHAs paboTa

TemaTuueckoe mIaHMpoBaHue 7 KJjace
Pabouyasa nporpamma ¢$usMKe coctasieHa c y4éTom paboueit Nnporpammbl BOCNUTaHUA:
1. MpuBNeYEHNE BHUMAHMA LIKOAbHUKOB K LLEHHOCTHOMY acMeKTy U3y4yaeMblX Ha YPOKax AB/EHWUN.

2.MpUMeHeHNe Ha YPOKe MHTEPAKTUBHbIX GOPM PaboTbl yUYaLLMXCA.

3./cnonb3oBaHMe BOCAUTATE/IbHbIX BO3MOMXKHOCTEN coaepraHua yqe6Horo npeamerta.
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HaGaronennsi ¥ onbITHI.

TexHuka 6e30macHocTH B KabuHere pusuku. Uto
uzyyaet ¢pusuka. @PusuyecKue TePpMHUHBI.

pas3IuyaroT METObI U3yUeHHUs
¢busuku.

MOHATHUI (HayKa, IPUPOJIa, YETOBEK).
BbiOMparoT OCHOBaHMST M KPUTEPHUHM Uil CPaBHEHUS OOBEKTOB.
KJIacCH(UITUPOBATE OOBEKTEHI.

VYmMmeroT

PerJIﬂTl/IBHLle: CraBsT yt{e6Hy10 3aa4y Ha OCHOBE COOTHECCHHSA TOIO, 4YTO
YK€ U3BECTHO U YCBOCHO, U TOT'O, YTO CIIC HCU3BCCTHO.

KOMMyHHKaTHBHbIe: [103UTHBHO OTHOCATCS K npoueccy
O6HleHI/I$I. YMeroT 3amaBaTh BOIIPOCHI, CTPOUTH TIIOHATHBIC BbICKA3bIBAHUA,
000CHOBBIBATH U JOKa3bIBaTh CBOIO TOYKY 3PpCHUA.

<
g Tema IInanupyemsble pe3yJbTaThl Buasl geATeJIbHOCTH YueGHo-
g % ypoka yyammxest/ HATJISITHOE
é = IIpenmerHbie YV (Mu4HOCTHBIE, TO3HABATEIbHbIE, PETrYJSITUBHbIE, KOMMYHUKATHBHbIE) TeRymun n . obopynosanue
s = (conepsanue ypoka) NMPOMeKYTOUHBIH
KOHTPOJIb
Beenenne. 4 yaca (§§ 1-6)
OOBSICHAIOT, OIIUCHIBAIOT 3HAIOT CMBICI HOHATHH «BEIIECTBO», «TEI0», «SIBICHHE. Tlocmanosounwiii [lepconanbHbIi
(hu3nveckue SBICHUS, (BBOIHBI) YPOK. KOMIIBIOTED, SKpaH,
OTIMYAIOT (pHU3MUYECKIe YMeroT HaOMIOIATh U OMMUCHIBATH (PH3UUCCKHE SBICHUS MIPOEKTOP,
SIBJICHUS OT XUMHYECKHX; MIpE3EHTAIIMOHHBIH
MPOBOIAT HAOIIOACHUS JlnuHOoCTHBIE: JIEMOHCTPUPYIOT YPOBCHb 3HAHUN 00 OKpYI)KArOIIEeM MHpE. Marepua,
(hU3NYECKUX SBIICHHUIA, HabmnroaroT ¥ ONKCHIBAIOT PA3JIMYHbIC THITBI (PU3HMYCCKUX SIBICHUIA. 9IEKTPOHHBIE
AHAITU3UPYIOT U mocoowusi.
1 KJIacCuQUIMPYIOT UX, Io3naBarenbHbIe: [IpoOyIOT cCaMOCTOSATEIBHO (POPMYITUPOBATH OMPEICICHUS
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du3zunyeckne BeanunHbl. U3mepenue

¢puznyecknx BesuyuH. TouHocTh M

MOrpeIrHoOCTb.

H3mepsroT paccTosHus,
MPOMEXYTKH BPEMEHH,
TeMIeparypy; oopabaTIBalOT
pe3yNbTaThl U3MEPEHU;
OTIPECIAIOT LIEHY JCICHHS
IIKaJIbl H3MEPUTEIBEHOTO
IWJIMHAPA; YMEIOT
TMIOJTE30BATHCS] N3MEPUTEIBHBIM
LIIHHZIPOM, C €0 MOMOIIIBIO
OIpeesATh 00BEM )KUAKOCTH;
TMEPEBOANTL 3HAUCHUSA
¢usnueckux BenmuuH B CU,
OTIpeNIeNATh MOTPEIIHOCTh
W3MEpEHUs. 3alChIBAIOT
pe3ysbTaT U3MEPEHHS C
YYETOM HOTPELTHOCTH.

3HAKOT CMEBICT IIOHATHS « (bn3nqecxaﬂ BCJIIMYHUHA»

YMeT IpuBOANTD NPUMEPHI (GH3UIECKUX BEIWIHH, UCTIONb30BaTh (GH3HICCKUE
npuOOpsl W  WM3MEPUTEIbHBIE WHCTPYMEHTBI ISl W3MEpPEHHS (DU3NUECKUX
BEJINYNH,

JIuunocTHbie: ONUCHIBAIOT M3BECTHBIE CBOWCTBA TEJ, COOTBETCTBYIOLIME UM
¢u3mdeckrne BEIWYMHBI U CHOCOOBI MX W3MEpeHHs. BrIOMpaioT HeoOXoaumble
¢dusndeckue MpUOOPHI U OMPEICIAIOT UX IICHY AeicHUsA. VI3MepsfoT pacCTOsIHUS.
[Mpeanararor crocoObl M3MepeHHs o0beMa Tejla MPaBUIILHONW M HENpaBUILHOM
(dbopmbl. 3MepstoT 00beMbI TEIT

Ilo3HaBaTenbHbIe: BbIACIAIOT KOIWYECCTBEHHBIC XapaKTCPUCTHUKHU O6L€KTOB,
3aJJaHHBIC CJIOBAMH. VMET 3aMEHATh TEPMUHBI OIIPCACICHUIMMU. BBI6I/IpaIOT,
COIIOCTABJISIIOT K 00O0CHOBBIBAIOT CIIOCOOBI peureHu 3aga4un

PeryastuBHbie: OnpenestoT IOCIeA0BaTeIFHOCTD MPOMEXKYTOUYHBIX IeTIeH
KommyHukatuBHbie: OCO3HAaIOT CBOM JEHCTBUS. Ydarcs CTPOUThH IMOHSTHBIE

Ul TIapTHEpa BbICKAa3bIBaHUA. HMMeroT HaBBIKH KOHCTPYKTHUBHOT'O O6IJ_[eHI/I$[,
B3auUMOIIOHUMAaHMU.

Pewenue obweii
yuebHOU 3a0auu-TIOUCK
U OTKPBITHE HOBOTO
crioco0a eficTBUA.

3amaHus Ha TIOMCK
HHPOPMAIIIH T10
HOBOMY Matepuany u
o(opMIICHHE PEIICHUS
K 33/IaHHIO.

[IepconanbHbIii
KOMIBIOTEP, IKPaH,
TIPOEKTOP,
[IPE3EHTALIMIOHHBIN
MaTepHa,
ANIEKTPOHHEIE
mocoous

Marepuan ans
nMepenuit pus.
Benuuun.

HurepakTuBHas
JIOCKA.
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o 1 « OnpenesieHHe HEHBI JeJIeHUs] H3MEPUTEIbHOI0 Npudopa.

H3mepenne puznuecKnx BeTHIHH

JlaGopaTopHasi pa6oTa

Haxozsr ueny neneHus
J1000T0 M3MEPUTETHHOTO
nprOopa, IPEACTABIAIOT
pe3yIbTaThl H3MEPEHUI B BULIE
TaOJIHII, aHATTN3UPYIOT
Pe3yJbTaTHI 110 OIPEISIICHUIO
LICHBI JeTIeHHS
W3MEPUTENIFHOTO Iprudopa,
JeTal0T BHIBOABL, pab0TaloT B
TpyIIe.

YMeT HUCroab30BaTh W3MEPHUTENBHBIA LIMIMHADP JUIA OIpeAeieHus o0beMa
KHUJIKOCTU. BripaxkaTs pesynbraTsl B CU

JlnmunoctHbIe: [IpeamaraioT crmocoObl MOBBIIEHUS TOYHOCTH H3MEPCHHUI.
[o3naBaTtenbHble:  YIPaBISIOT CBOCH  IMO3HABATENbHOM W y4deOHOM
JEATEbHOCTRIO MTOCPEACTBOM IIOCTAHOBKH LEJICH, MIIAHUPOBAHWS, KOHTPOI,

KOPPEKILIH CBOUX JICHCTBHI M OLIEHKH YCHEITHOCTH YCBOCHHUS.

PeryasTuBHble: CpaBHHBAIOT CIIOCO0 M PE3YJIbTAT CBOMX JCHCTBHIA C 00pa3IoM
— JINCTOM COTPOBOXKICHHUS.

OOHapyXHBAIOT  OTKJIOHCHUS. OO6AyMBIBAIOT ~ MPUYMHBI  OTKJIOHEHUH.
OnpenensioT Nocaea0BaTeIbHOCTh IPOMEKYTOUHBIX NEHCTBHIA.
KommyHukatuBable:  Oco3HaloT  cBouM  JeHCTBUS.  VMEOT  HaBBIKU

KOHCTPYKTHBHOTI'O O6H.[€HI/IH B MaJIbIX I'pymmax. OCYH.[@CTBJ'[SIIOT CaMOKOHTPOJIb U
B3aMOKOHTPOJIb. VmeroT CJIbllIaTh, CJyHoiaTb W I[OHUMATb IAPTHEpPA,
IIJIAaHUPOBATDH U COTTIACOBAHHO BBIMNOJHATE COBMCCTHYIO JACATCIBHOCTD.

Pewenue vacmuoix
3a0ay-0CMBICIIEHHE,
KOHKpETH3aIHs 1
oTpaboTKa HOBOTO
cnoco0a neiicTBus npu
peLICHUH KOHKPETHO-
MPaKTHYECKUX 3a/1a4.

JlabopaTopHas paboTa,
IMpaBUJIbHBIC TTPAMBIC
HU3MEPECHUA, OTBET C
CANMHUIAMU U3MCPCHUA
B CH.

OdopmiteHne padoTHI,
BBIBOJI.

W3mepuTenbHblil
LUIAH/IP
(MeH3ypka),
HeOoJIbIIas Koaoa,
TpH cocyna
HEOOJIBIIOTO
00BEMa,

CTaKaH ¢ BOOOH
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Pdu3uka U TeXHUKA.

BpIIenstoT OCHOBHBIE STAITBI
pa3BuTHs GU3NUECKOI HAYKU U
Ha3bIBAIOT HMEHA
BBLIAIONIUXCS YUCHBIX;
OTIPENIeNIAIOT MECTO (PH3HUKH
KaK HayKH, JIeJIal0T BEIBOJBI O
Pa3BUTHH HU3HYECKOI HAYKH
ee JOCTHKEHHSAX, COCTABIIAIOT
IUIaH Npe3eHTaluH.

3HAaI0T 0 BKJIAJIC B M3yUYCHUEC (DU3UKU YUCHBIX:
M.B.JlomoHOCOBa

K.3. I{uonkneckoro

C.I1.Kopomnesa

JIM4HOCTHBIE: YYacTBYIOT B OOCY)KJCHUH 3HAUeHHS (DU3UKH B KHU3HHU YEIIOBEKA,
€€ POJIM B TIO3HAHUH MHpa.

IMo3znaBarensHble: Co37al0T CTPYKTYPY B3aUMOCBsi3ed B (pU3MKe Kak Hayke O
npupozne. Co3[al0T CTPYKTYypY B3aUMOCBSA3€H CMBICIOBBIX €OUHHI[ TEKCTa.
BrimonssoT orepanru Co 3HakKaMu U CUMBOJIaMU

PeryastuBublie: CTaBsAT 3a/1a4y Ha T'0OJI, Y4aCTBYIOT B 00CYKICHHUH BPEMECHHBIX
U OIICHOYHBIX XapPAKTEPUCTUK PE3yIHTATOB.

KommyHukaTuBHbie: [I1aHUPYIOT M COTJIACOBAHHO BBIMOJHSIIOT COBMECTHYIO
JICATEIIbHOCTh, PACHPEEIAIOT POJIM, B3aUMHO KOHTPOJIHUPYIOT NEHCTBUS ApPYyT
Jpyra, yMEIOT JIOTOBAPUBATHCS, BECTH JUCKYCCHIO, IPABUIBHO BBIPAXKATH CBOH
MBICJIH B PE€YH, YBAKAIOT B OOIICHHH M COTPYAHUYECTBE MapTHEpAa M CaMOTO
ce0s1.

Pewenue vacmuoix
3a0ay-0CMBICIIEHHE,
KOHKpETH3aIHs 1
oTpaboTKa HOBOTO
cnoco0a neiicTBus npu
peLICHUH KOHKPETHO-
MPaKTHYECKUX 3a/1a4.
Pazeépnymoe
oyeHusaHue-
MPpECABABIICHUC
PE3yIbTATOB OCBOCHHUSI
crocoba elcTBUs U
€T0 NPUMCHCHUSA B
KOHKPETHO-
MPaKTHYECKUX
CHUTYaIUSIX.

3amaHus Ha TOUCK
HHPOPMALIIH T10
HOBOMY Marepuaiy u
odopmieHHe
KOHCIIEKTA.

Dusnyeckuii JUKTAHT.

[IepconanbHbIit
KOMIBIOTEP, IKPaH,
TIPOEKTOP,
[IPE3EHTALIMIOHHBIN
MaTepHa,
ANIEKTPOHHEIE
mocoous

I'nasa 1. IlepBoHayajibHbIE CBEIeHUs O CTPOeHNH BellecTBa. 6 yacos (§§ 7-13)
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nuddy3nn, TpoBOIAT
HCCIIEI0BATEIBCKYIO PabOTy IO
BBIPAIIUBAHUIO KPUCTAIIJIOB,
JICNAIOT BBIBOJIBI

B3aUMOIIOHUMAaHMU. OCyHIeCTBJ'IHIOT B3aMMOKOHTPOJIb 1 B3aUMOIIOMOIIb.

odopmieHHe
KOHCIICKTa.

Tecr.

JIEMOHCTpaIuu
OTIBITOB

OOBSACHSIOT OIBITHI, 3HAKT CMBICT MOHATHI «TUIIOTE3a», «MOJIEKYJIa», «BEIIECTBOY» Tlocmanoexa u [TepcoHanbHbBIN
MOITBEP K IAI0IIHE YMelT ONnuchIBaTh CBONCTBA Ta30B, KHUIKOCTEH U TBEPABIX TEIN. peuierue yuebHou KOMIIBIOTED, SKpaH,
MOJIEKYJISIPHOE CTPOCHUE JlmuHocTHbIe: HaOmoqar0T U 0OBSCHSIOT OMBITHI M0 TECIUIOBOMY PACHIMPCHUIO | 3a0auu-TIOUCK U MIPOEKTOP,
& BEIIIeCTBa, OPOYHOBCKOE TeJ, OKPAIMBAHUIO JKUIKOCTH OTKpPBITHE HOBOTO [IPE3EHTALIMOHHBIN
2 JIBIDKCHHE; CXEMaTHUCCKH ITo3naBareabHble: BrIpakaroT CMBICI CHTyalldd Pa3Id4YHBIMHA CpPENCTBAMM | croco0a JeHCTBHS. MaTepHa,
=
o = n300paKaroOT MOJIEKYJIBI BOIBI U | (PUCYHKH, CHMBOJIBI, CXEMBI, 3HAKH) 3JIEKTPOHHBIE
E =, KHUCJIOPOZIa; OIPEAETSIOT PeryasiTuBHbIe: BBIIETSIIOT W OCO3HAIOT TO, YTO YK€ YCBOCHO W UYTO emle | 3aJaHus Ha IMOWCK mocooust
:f = pa3Mep MallbIX Tell; CPABHUBAIOT | MOMJIEKUT YCBOCHHIO HHPOPMAIIUH T10
E = pa3zMepsl MOJIEKYJ pa3HbIX KommyHukaTuBHbIe: Brageror BepOambsHBIMI U HEBEpOATHHBIMH CPEICTBAMH | HOBOMY MaTEpHATY H ObopynoBanue 1yt
g = BEIIECTB: BOJIbI, BO3/IyXa; 00IIEHM . odopmiicHHE JIEMOHCTpAIIH
=9
5 OOBACHAIOT: OCHOBHBIE KOHCIIEKTA. OIIBITOB.
CBOWCTBAa MOJICKYJI, PH3HUCCKUEC
SIBJICHUSI HA OCHOBE 3HAHUU O
CTPOEHUU BEIECTBA.
= OO0BsacHIOT ssBeHne THOGY3UN | 3HAKOT CMBICT TOHATHS «TUPPY3UI» Pewenue uacmuuix [lepconanbHbIi
o Y 3aBHUCHMOCTb CKOPOCTHU €€ YMeroT HaOMOAATh U OMHCHIBATE TUPQPY3HUIO B Ta3ax, )KAIKOCTSIX M TBEPHABIX | 3a0ay-OCMBICIICHHE, KOMIIBIOTED, 9KpaH,
5 E MIPOTEKaHUs OT TEMIEPATYPHI Teax . KOHKpEeTH3a1us U MIPOEKTOP,
i S Teja; MPUBOAAT IPUMEPHI JlnmunoctHble: HabmonaroT 1 00bsICHAIOT siBiieHIE Auddy3nn oTpaboTKa HOBOTO MIpEe3EHTALIMOHHBIH
[} . v
£ 5 % UG PYy3Un B OKPYKAFOIIEM [o3naBaTenbHble: AHANM3UPYIOT HAOMIOJAaeMBIe SBICHHSA, 0000MmMAOT W | crmocoda MeicTBHUS. Marepua,
E ¥ 5 MHUpE; HaOIOJar0T MpoIece JIeNIal0T BHIBOJIBI 3JIEKTPOHHBIE
3 <! : 00pa3oBaHus KPUCTAIUIOB; PerynstuBHble: [I[pUHUMAIOT U COXpAHSIOT TO3HABATENBHYIO II€JIb, YETKO | 3a/JaHus Ha TIOUCK nmocooust
g E E AHATM3UPYIOT PE3yIbTaThI BBITIONHSIOT TPpeOOBaHMsI MO3HABATENBHOHN 332U nHPOpPMAIIUH TI0
[P]
2 m = OIIBITOB T10 IBMKEHHIO U KomMmyHukaTuBHble:  VIMEIOT  HaBBIKM ~ KOHCTPYKTHBHOTO  OOINEHUS, | HOBOMY MaTepualy U O6opynoBaHue s
= = R
> = F
o M
I
e=a
=-
=
=
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JlaGopaTopnast pa6oTa Ne2
« A3mepenne pa3MepoB MaJIbIX TeJD»

W3MepsroT pa3Mepbl MAIBIX TE
METOJIOM PSJIOB, Pa3IHYAI0T
CIOCOOBI U3MEPEHUSI Pa3MEPOB
MallbIX TeJ, IPEICTABISIOT
pe3yJbTaThl H3MEPEHHIA B BUIC
TaOJINII, BEITOIHSIIOT
HCCJIEIOBATEIHLCKHIM
JKCIIEPUMEHT IO OTPEICICHUIO
pa3MepOB MaJjbIX Tel, JeIal0T
BBIBOJIbI; pA0OTAIOT B IPYIIIEC

YMeT u3MepsaTh pasMepbl MallblX Tel CIOCOO00M pSIOB U IPEICTaBISATH
pe3yNbTaThl U3MEPEHHUH B BUAE TAOJHIIBI, aHAJIM3UPOBATh PE3yJIbTATHI OIBITOB,
JeTaTh BBIBOABL, paboTaTh B Tpymie. YMETh HCIOJIb30BaTh H3MEPHTEILHbIC
puOOPHI AJIS OIIPENIENICHNS. Pa3MEPOB TEIl, BRIPAXKaTh PE3YJIbTATHl H3MEPEHNUH B
cu

JInyHocTHBIE: 3MEPSIOT pazMep MaJbIX T€Jl METOJOM PSAOB.
[IpemmararoT crtocoOBI TOBBIIICHAS TOYHOCTH H3MEPEHUIH.

IMo3naBarenbHble:  YNOpaBISIOT CBOSH  IO3HABAaTeNbHOH W y4yeOHOM
JEATENIBHOCTBIO TOCPEICTBOM IIOCTAHOBKM LEJIEH, INIAHUPOBAHUS, KOHTPOJL,
KOPPEKLMH CBOUX JCHCTBUI U OLICHKHU YCIICIIHOCTH YCBOCHHUS.

PeryasituBabie: CpaBHUBAIOT CIIOCO0 ¥ Pe3yJIbTaT CBOMX ACUCTBHH C
00pasIoM — JINCTOM COTPOBOXKIICHHSI.

OOHapyxuBatoT OTKIOHEHUsI. OOXyMBIBAIOT MPUIUHBI OTKJIIOHCHHH.

KOMMyHI/lKaTl/IBHble! OCYH.ICCTBJ'I?IIOT CaMOKOHTPOJIb U B3AUMOKOHTPOJIb.

Pewenue vacmuoix
3a0ay-0CMBICIIEHHE,
KOHKpETH3aIHs 1
oTpaboTKa HOBOTO
cnoco0a neiicTBus npu
peLICHUH KOHKPETHO-
MPaKTHYECKUX 3a/1a4.

JlabopaTopHas paboTa,
IMpaBUJIbHBIC ITPAMBIC
HU3MEPECHUA, OTBET C
CANMHUIAMU U3MECPCHUSA
B CH.

OdopmiteHne padoTHI,
BBIBOJI.

JIunetika,
J1po6s (Topox, MiIeHo)
UTOJIKa
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B3aumHoe NMPUTHAKCHUEC U OTTAJIKHBaAHUE

MOJIEKYJI.

IIpoBoAAT 1 OOBSCHSIOT OTBITHI
o 0OHAPYKEHUIO CHIT
B3aWMHOTO IPUTSDKEHUS U
OTTAJIKUBAHUS MOJICKYIT;
OOBSICHSIOT OIBITHl CMAYHBAHUS
M HE CMa4yMBaHUs TEI,
HaOJIFOTAI0T M UCCIIEAYIOT
SIBJICHHE CMaYMBaHMs U HE
CMauYMBaHUA TEJI, OOLICHIIOT
JIaHHBIE SIBJICHUS Ha OCHOBE
3HAHUM O B3aMMO/ICHCTBUM:
MOJICKYJ, TPOBOISIT
9KCIIEPUMEHT 0 0OHAPYKEHUIO
JICHCTBUS CHIT MOJICKYJIIPHOTO
MIPUTSHKCHUS, IENAIOT BHIBOJIBI

3HAOT MpeaCTaBICHUE O MOJEKYIIPHOM CTPOCHUHU BEILECTBA, SBICHUE
i dy3un, CBA3b MEXIy TeMIlepaTypod Telna U CKOPOCTBIO JBHIKEHUS
MOJIEKYJI, O CHJIaX B3aMMOJECHCTBHS MEXy MOJICKYJIaMH.

VMeroT HaOII01aTh U OIUCHIBATH CI)I/ISI/I‘ICCKI/Ie ABJICHUA

JIuyHocTHBIE: BEIONHAIOT ONBITEI MO OOHApPYKEHHUIO CHII MOJICKYJISPHOTO
nputshkeHns: HaOmonaroT v 00BSICHAIOT sBIIeHHE TUQPy3un

IMo3naBaTenbHbIe: BriOMparOT 3HAKOBO-CHMBOJIMYECKHE CPEACTBA IS
MOCTPOCHHS MOJICITH. BBIIESIOT 0000IICHHBIN CMBICIT HAOIIOIAEMbIX ABJICHUN

PerynsTuBHble: [IpuHUMAIOT U COXpAHIIOT IO3HABAaTEIbHYIO LEJNb,
BBINTOJHAIOT TpeOOBaHMS MTO3HABATEIBHON 3a/1a91

YCTKO

KommynukaruBuble: CTposST TOHATHBIE IS IApTHEPA BBICKAa3bIBAHHMS.
OOGOCHOBBIBAIOT W JOKA3bIBAIOT CBOI TOYKY 3peHus. IlmaHupyror oOmue
crocoOBI PabOTHL

Pewenue vacmuoix
3a0ay-0CMBICIIEHHE,
KOHKpETH3aIHs 1
oTpaboTKa HOBOTO
croco0a neicTBrs

3amaHus Ha TIOMCK
HHPOPMAIIUH T10
HOBOMY MaTepHaly U
odopmiicHHE
KOHCIICKTA.

[IepconanbHbIii
KOMIBIOTEP, IKPaH,
TIPOEKTOP,
[IPE3EHTALIMIOHHBIN
MaTepHa,
ANIEKTPOHHEIE
mocoous

O6opynoBaHue u
MaTtepualbl aJid
JIEMOHCTPAIHU
OIIBITOB

WHnTepakTuBHas
JIOCKa.
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Jloka3pIBalOT HAJIMYKE Pa3Inyuus
B MOJIEKYJISIPHOM CTPOEHHUH
TBEPJIBIX TEJ, KUIKOCTEH 1
Ta30B; MIPUBOJAT IPUMEPHI
MPaKTUIECKOTO UCTIOIh30BAHUS
CBOWCTB BEIECTB B PA3IMIHBIX

3HaIOT OCHOBHEIE CBOMCTBA BEIICCTBA

YMewT [0Ka3piBaTh HAIMYUE PAa3idudsi B MOJIEKYJI.CTPOCHHUU BEIIECTB,
MPUBOJIUTh TPUMEPHl MPAKTHUUECKOTO HCIOJIb30BAaHUSI CBOWCTB BELIECTB B
pa3IHYHBIX ~ arperaTHBIX  COCTOSHHAX, BBIINOJHATH  HCCIIETOBATEIIbCKHMA
SKCIEPUMEHT 10 U3MEHEHHUIO arperaT. COCT. BOIBI, aHATH3UPOBATH €T0 U AeJaTh
BBIBOJIBL.

JlnunoctHble: OOBSICHAIOT CBOWCTBA Tra30B, XKUAKOCTEH W TBEPABIX TN Ha

Pewenue vacmuoix
3a0ay-0CMBICIIEHHE,
KOHKPETH3AIHs U
oTpaboTKa HOBOTO
croco0a eicTBAS
O060061IEeHNE 1

cucremarmsarms 3YH.

[IepconanbHbIi
KOMITBIOTED, 3KpaH,
MIPOEKTOP,
[IPE3EHTALIMOHHBIN
Mmarepuai,
ANEKTPOHHEIE TTOCOOUs

IloBTOpEHME TEMBI
nepBoOHAYAJIbHbIE CBEIEHHS 0

CTPOEHHUH BelecTBAa.
KonTpoasnasi padora Ne 1. (30

PerynsituBHble: (OCO3HAIOT Ka4yecTBO W yPOBEHb YCBOCHHS y4eOHOTO
Marepuana.
KoMMmyHuKaTHBHBIE: YMEIOT NPEICTABIATH KOHKPETHOE CoOJepKaHHe |

TIPE/ICTABISITH €T0 B HYXKHOH (hopme.

3

=

K

oA
5 A
=
g =
SE¢ )
23 2 arperaTHbhIX COCTOSTHUAX; OCHOBE aTOMHOW TeOpHH cTpoeHUs BemecTBa OOBACHAIOT siBIeHUS anddy3nu, ObopynoBanue u
g &g BBITIOJTHAIOT UCCIIENOBATEIbCKUN | CMauMBAHUS, YIPYTOCTH U INTACTHYHOCTH HA OCHOBE aTOMHOHN Teopuu cTpoeHUs! | OTBETH HAa BONPOCHI B | MaTEpHaNbl AJIs
E ; ’: OKCTIEPUMEHT 10 U3MEHEHHUIO BellecTBa. [TpuBoasT NpUMEpHI MPOSBICHUS M NPUMEHEHUS CBOWCTB Ia30B, | X0Je MPOOJIeMHOM JIEMOHCTpPAIUHU OIBITOB
E arperaTHoro COCTOSHHS BOIbI, KHUJIKOCTEH U TBEP/BIX TEJ B IPUPOJIE U TEXHUK Gecenpl.

9 § & § AQHATTU3UPYIOT €T0 U JIeNAI0T IMo3naBarenbHbIe: BHIOUPAOT CMBICIIOBBIC €IUHUIBI TEKCTA U YCTAaHABIMBATD WurepakTHBHAs JOCKa

2 5 £ BBIBOJIBI OTHOUICHHUS MEXIy HUMHU. BBIIENSIOT 00bEKTHl M NPOLECCHl C TOYKH 3peHHs | PU3MYecKuil JUKTaHT.
= £ g HEeJIoro U yacTeil
= 2 PerynasituBHble: CaMocTOATENHHO (OPMYIHPYIOT ITO3HABATENbHYIO IIETb M
2 E CTPOAT IEHCTBHUS B COOTBETCTBUH ¢ HeW CIMYaloT criocod M pe3yibTaT CBOUX
< @ JCHCTBUH C 3aJaHHBIM 3TAJTOHOM, OOHApPYXMBAIOT OTKIOHEHUS M OTIWYHS OT

5 3TaJOHA

E KommyHukaTuHble: OCYyIIECTBISIOT B3aUMOKOHTPOIb M B3aHMOIIOMOIIb.

£ YMeloT 3aJaBaTh BOIPOCH, 0OOCHOBBIBATH M JOKA3bIBATh CBOIO TOUKY 3PEHHS.

ITpumeHeHne MTPHOOPETEHHBIX 3HATh CMBICT MOHATUI «TUIIOTE3a» U «MOJICNIbY Pazeépuymoe
3HAHUU JUIS pelleHHs 3a/1a4 YMeThb 00BACHATH IPUMEPHI TIPOsIBICHUS Tubhy3un oyeHusanue -
. JunakTHaeckue MaTepHaibl: KOHTPOJIbHO-U3MEpUTEIbHBIE MaTepHalbl 10 TEME | IPEAbsABICHNE
«TemnoBsle sBeHus. IlepBOHAYATBHBIC CBEICHHUSA O CTPOCHHUHN BEIECTBAY pesynsTatoB 3YH
JInyHocTHBIE: [[eMOHCTPUPYIOT YMEHUE peIIaTh 3a1a4y Pa3HBIX THUIIOB.
_ IMosnaBarenbHble: BriOupator Hanbonee 3 hekTuBHBIE CIOcoObl U moaxopl | KoHTponbHas padoTa
10 E K BBIITOJTHEHUIO 3aJaHUH. Ne 1.

Taara 2. Bzaumopneiicreue tea. 21 uac. (§§14-34)
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3HAT CMBICHT MOHATHHACMEXaHUYECKOE ABUIKCHUCH, KITYTh»,KTPACKTOPUSI»,

Onpenenstor TPACKTOPHUIO | «IIEPEMEIIECHUEY, « PABHOMEPHOECHUCHEPABHOMEPHOE) JABMKEHUE Beoonwuit ypox- [TepcoHanbHbBIN
i NBUOKEHUsT Tena. J{oka3bIBaiOT MMOCTAHOBKA y4eOHOM KOMIIBIOTEP, SKPaH,
£ OTHOCHTEIILHOCTh IOBIDKCHUS | YMEIOT OIpeNeNiaTh TPAeKTOPHIO ABIKCHHSA, mepeBoauts en. CHU, paszmmyartsb 3a[a4u, TTOVCK U TIPOEKTOP,
& . TeNa; TMEPeBONAT OCHOBHYIO | paBHOM. W HEpPaBHOM. [BWK., JIOKa3blBaTh OTHOCHT. IIBHXK., IIPOBOAHTH OTKPBITHE HOBOTO TIPE3CHTAIIMOHHBIH
= g SAWHUITY TIyTH B KM, MM, CM, IIM; | SKCIIEPUMEHT , CPaBHHBATh M [IEJIATh BBHIBOJBI N0 MEXaHHYECKOMY IBIKEHHIO, cnoco0a neficTBuit MaTepua,
=5 pa3nuYaoT  pPaBHOMEPHOE U | €T0 BHIAM. Pewenue vacmuoix 3JIEKTPOHHBIE
& § HEpaBHOMEPHOE IBIDKEHUE, 3a0ay-0CMFBICIICHHE, mmocoOus.
g g OTIPEeNIeIIAIOT teno | JlmynoctHsble: [IpuBOIAT MPUMEPHI MEXaHHYECKOTO IBHKCHUS. KOHKPETH3aIs ’
=8 OTHOCHUTEJIBHO, KoToporo | Pasmuuaror crocoObl oOmucaHusi MeXaHWYeCKHX JABWXeHui. M3o0paxkaroT | oTpaboTka HOBOTO O6opynoBaHue u
§ ; MIPOUCXOIUT JIBIDKEHUE; | Pa3IudHbIe TPACKTOPHUH criocoba JIeicTBHS. MaTepHanbl JJis
11 5[ E WCIIONB3YIOT  MEXIIPEIMETHBIC JIEMOHCTpaluu
g = cBsi3u  (usuky, reorpaduu, | IlozHaBatenbHble: Brimensior u  QopMynupyroT TO3HaBaTeNbHYIO Liesib. | OTBETHI Ha BOIPOCHI B OITBITOB
% g MaTEMaTHKH: NPOBOJAT | BBINENSIOT KOJHMUECTBEHHBIE XapaKTEPUCTHKH 00BEKTOB, 3aJaHHbIC CIIOBAMHU Xo7ie MpobIeMHOI (3KCTIEPUMEHTOB)
g g SKCIEPUMEHT TI0  H3YYCHHUIO Oecenpl.
= MEXaHHYECKOTO nBkeHus, | PerynsituBHbie: [IpHHNIMAIOT TMO3HABATENBHYIO [EIh H COXPAHSIIOT €€ IpH WnuTepakTiBHAS
% CPaBHUBAIOT OIBITHBIC HAaHHBIC, | BHITOJHCHUU YICOHBIX ICHCTBUIA. JTOCKa
= JIENAIOT BBHIBOJIBL.
KommyHukatuBubie:  Oco3HalOT  CBOM  jAeWcTBHA.  VIMEIOT  HaBBIKU
KOHCTPYKTUBHOTO OOIICHUS B MaJIBIX TPYIIIAX.
PaccunThiBalOT CKOPOCTh TeNa | 3HAKT CMBICT GU3NIECKUX BETTUUUH «CKOPOCTB» M «CP. CKOPOCTHY Pewenue uacmnuix ITepconanbHbIi
IIPY PAaBHOMEPHOM M CPEIHIOI0 | YMEIT OmUChiBaTh (yHIaMEHTAIbHBIE OIBITHI, ONpPEICISATh  XapakTep | 3a0au-OCMBICICHHE, KOMITBIOTED, DKPaH,
CKOpOCTh IPH HEPAaBHOMEPHOM | (pusmyeckoro rmporecca 1o rpaduky, Tabmuie, ¢Gopmyse, rpadUuecKd | KOHKPETHU3AIUS U MIPOEKTOP,
. JIBUKEHHH;, BRIPAKAIOT CKOPOCTh | M300pakaTh CKOPOCTh, OMPEENSITh CPETHIOI CKOPOCTbD. 0TpaboOTKa HOBOT'O MIpe3eHTAIIMOHHBIH
E B KM/4, M/C; aHATU3UPYIOT JIluunocTHble: CpaBHUBAIOT Pa3IUIHbIE BUIbI IBIKESHUSI. criocoba aeicTBusL. MaTepua,
3 g TaOJIUIIBI CKOPOCTEH; CpaBHUBAIOT JBUKECHHSI C PA3IMUHON CKOPOCTHIO. [IOHMMAIOT CMBICT CKOPOCTH. 3JIEKTPOHHBIE
5 g OTIPENICIIAIOT CPEIHIOI0 CKOPOCTh | PemaroT pacyeTHbIe 3a1a49n U 331249l — rpauKH. 3aaHus HA TIOUCK mmocoOust
12 22 JIBIDKEHUSI 3aBOIHOTO IMo3naBaTenbHbIe: BBIpakaroT CMBICT CHTyallMd Pa3TUYHBIMH CPEACTBAMH — | WH(POPMAILUH 110
g = ABTOMOOWIIST; TpaIecKu CJIOBECHO, PUCYHKH, TPApUKH. HOBOMY MaTepHany u O6opyznoBanue u
Oz n300pakaroT CKOPOCTb, PeryasstuBHbIe: CpaBHUBAIOT CBOM CIIOCOO IEHCTBHS C 3TATIOHOM. odopmicHHEe MaTepHaIbl IS
= OIKCHIBAIOT PABHOMEPHOE KovmmyHukaTuBHbIe: OIUCHIBAIOT COJCPKAHUE COBEPIIAEMBIX IEHCTBUN W | KOHCIICKTA. JIEMOHCTpaIH
= JABUKCHHUC. HpI/IMeHﬂIOT 3HAHUSA Jar0T UM OLICHKY. OITIBITOB
n3 Kypca reorpadum, (3KCTIEPUMEHTOB)
MaTE€MaTHUKU I/IHTepaKTI/IBHaﬂ
JTIOCKa
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HpeZ[CTaBJ'IHIOT PE3YyJIbTAThI

3HAOT CMBICI IOHATHI «BpEMs», «HOPOCTPAHCTBO», (1)1/13. BCJIIMYMH «IIYTb»,

Pewenue yvacmmnuix

IlepconanbHbIi
KOMIIBIOTEP, SKPaH,

BpPEMEHH; 0(OPMIISIOT
pacueTHbIE 3a/1aunl

petieHus.

PerynstuBHble: CoOCTaBIAIOT IUIAaH W TOCJIEI0BATEIHLHOCTD
CpaBHUBAIOT CBOH c1OCO0 JACHCTBHS C ATAIOHOM
KomMmyHukaTuBHble: ONUCHIBAIOT COJEPKAHUE COBEPIIAEMBIX AEUCTBUM U

IEUCTBUH.

Tecr.

N3MEpEeHU U BHIYUCIICHNUI B «CKOPOCTBY, «BpPEMSI» 3a0au-0CMBICIICHUE, IPOEKTOp,

= Buze Tabaun 1 rpaduKkos; YMeTIpeacTaBIaTh pe3yIbTaThl M3MEPEHUH W BHIYUCICHUH B BUE TAONUIBI M | KOHKPETH3AIWA U MIPE3eHTAMOHHBIN
5 OTIPENIeNAIOT My Th, IPOHACHHBIN | TPauKOB, ONMPEICIATh ITyTh, IPOWICHHBIN 3a JaHHBIH IIPOM. BPEMEHH , CKOPOCTh | OTpa0OTKa HOBOTO Marepual,
5 . 3a JaHHBIH IPOMEKYTOK TeJa 1o rpaduKy 3aBUCIMOCTH IIyTH OT BPEMEHH. croco0a IeHCTBHA. 3JIEKTPOHHBIC
) = BPEMEHH, CKOPOCTbH TeJa MO JInuHocTHBIEe: PemaioT KadecTBEHHBIE, pACUETHHIE 3aJadd. 3HAKOMSTCS C ocoous
: z rpaduKy 3aBHCHMOCTH ITyTH 3amagaMu-rpapuKaMu OTBeETH Ha BOIIPOCHI B

13 = 5 PaBHOMEPHOTO IBIKEHHS OT Ilo3naBaTenbHble: AHATU3UPYIOT YCIOBHA U TpeOOBaHUS 3aiadun. BrIpaxaroT | xoae mpobieMHOi O6opynoBanne u
E B2 BpPEMEHH; 0(OPMIISIOT CTPYKTYpY 3aJa4M pasHbIMU CPEACTBAMH, BBIOMPAIOT OOOOIIEHHBIE CTpAaTeruH | Oecesibl. MaTepHabl 1
- pacuerHsbie 3a0a4K peuenus. JIEMOHCTpaLuu
s PerynsatuBHuble: CoCTaBnAl0T MJaH M IIOCIEAOBAaTEIBHOCTh  JIEHCTBUM. OIIBITOB
&~ CpaBHHBAIOT CBOH CIIOCOO JEMCTBUS C ITAJIOHOM (3KCTIEPUMEHTOB)

KommynukatuBHbie: ONKCHIBAIOT COJIEp)KaHHE COBEPILACMBIX JCHCTBUHA U WHTtepakTuBHas
JAl0T MM OIICHKY. JIOCKa

- [MpencraBnsroT pe3yabTaThl 3HAKOT CMBICJI TIOHATHH «CHCTEMa OTCUETay, «(PU3HUCCKAs BETHIMHAY, Pewenue yacmuvix IMepconanbHbIN
E N3MEpEHUH 1 BHIYMCIICHNUI B YMeloT omnpenenaTh XapakTep (PU3MUECKOTO Ipoliecca Mo rpaduky, Tadmume, | 3a0ayu-OCMBICICHHE, KOMITBIOTEP, SKpaH,
- % BUze TabaHI U rpaduKos; ¢dopmyie. KOHKpETH3aIHs 1 MIPOEKTOP,
2 E OTIPEEIIAIOT ITyTh, MpoiineHHb | IIpUMeHATh MOTydYeHHBIC 3HAHHS PH PEIICHUH HU3MIECKOH 3a1atn. 0TpaboTKa HOBOTO 3JIEKTPOHHBIC
g § 3a JIJAaHHBIH IPOMEKYTOK JImuHocTHbIe: PemaioT KadecTBeHHBIE, pacdeTHbIE 3ajadl. 3HAKOMATCA C | criocoda JeHCTBHS. nocoous
= A BpPEMEHHU, CKOPOCTb TeJIa MO 3ajia4aMu-rpapuKkamMmu

14 : : rpaduKy 3aBUCUMOCTH ITyTH ITo3naBaTenbHble: AHATU3UPYIOT YCIOBHSA M TpeOOBaHUS 3a1aud. Bripaxaror WNHurepakTuBHas
S 3 PaBHOMEPHOI'O IBHIKEHHUSI OT CTPYKTYPY 3aJaud pa3HBIMH CPEICTBAMHU, BBIOMpAIOT 0000IIeHHBIE cTpaTernu | OpOHTANBHBIN OIIPOC. JIOCKa
33
)
5 =
=
&~

JTAFOT UM OIICHKY.
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Haxonst cBsi3p Mexay 3HAIOT CMBICH MOHATHID «CHUCT. OTCUETA», «B3AUMOACUCTBUEY, «UHEPIIUS» Pewenue obwetl IlepconanbHBIH
B3aUMOJIEHICTBHEM TeT U YMeT HaxoOuTh CBS3b MEXAY B3aMMOJCHCTBHEM TeJI U CKOPOCTb WX | YueOHOU 3a0auu- KOMIIBIOTEP, IKPaH,
CKOPOCTBIO UX JBHXKEHHUS; JIBMDKCHUSI, IPUBOAUTH MIPUMEPBI HHEPLUH B OBITY, OOBSCHATH SBJICHUE HHEPLUH, | OUCK U OTKPHITHE MIPOEKTOP,
MIPUBOIST IPUMEPHI IPOSIBICHUS | IPOBOJUTH  MCCIIEAOBATENbCKUA  OKCIIEPUMEHT 10 H3YYCHHIO HHEPILHH | HOBOTO criocoda MPe3eHTaIlMOHHBIN
SBJICHUSI UHEPLIUH B OBITY; aHAIN3UPOBATH U JIEJIATh BBIBOJIBI. JIEeHCTBHS. MaTepHal,
15 O0OBSCHAIOT siBJIeHUE nHepuny; | JInunocTHbIe: [IpuBOAAT MpUMEpHI ABKEHHS Tell 10 HHEepUUH. OOBACHIIOT 3JIEKTPOHHBIE
§ MIPOBOASAT UCCIIEIOBATENBCKUN | MPUYUHY TaKOTO JIBIDKCHHUS. 3amaHust Ha TTOUCK nocoous
= 9KCTIEPUMEHT I10 U3yICHHUIO ITo3znaBarenbHble: OQOpMISIOT AUATOTHYECKOE BBICKA3bIBAHIE B COOTBETCTBUHU | WH(OPMAINH IO
g SIBJICHUSI THEPIINH. ¢ TpeOOBaHMUAMH PEIEBOTO 3THUKETA, PA3IMIAIOT OCOOCHHOCTH TUAJIOTHIECKOW M | HOBOMY MaTepHaly u Ob6opynoBanne u
= AHaJIM3MPYIOT €T0 U JIeNaoT MOHOJIOTHYECKON peUH, OMMCHIBAIOT OOBEKT: EepeaaBasi €ro BHEIIHUE odopmiienne MaTepHabl 1
BBIBOJIBI XapaKTepUCTHUKH, HCIIOIB3YIOT BEIPA3UTENIbHBIC CPE/ICTBA A3BIKA. KOHCIIEKTa. JIEMOHCTpaIyu
PeryastuBHble: [IpeBocxXHIaoT pe3yabTaT: 4To OyAeT, eciu...? OTIBITOB
KoMmmyHuKaTHBHBIE: YMEIOT (WM Pa3BHBAIOT) CIIOCOOHOCTH C OMOIIIBIO (3KCTIEPUMEHTOB)
BOIIPOCOB T00BIBATH HEIOCTAIOIIYIO HH(OPMAIIHIO
MNHurepakTuBHas
JIOCKa
Haxonst cBsizb Mexay 3HAKT CMBICH MOHATHUID «CUCT. OTCUETA», «B3AUMOAECHCTBHUEY, «MHEPLIHS Pewenue obweii [lepconanbHbIi
B3aUMOJAEHCTBUEM TET U YMeT OnuceBaTh  SIBICHUS  B3aUMOJCHCTBUS, TPHUBOIUTH IIPUMEPHI, | YueOHOU 3a0auu- KOMITBIOTEP, SKpaH,
CKOPOCTBIO MX JIBIDKCHUS; TIPUBOISIIIAE K U3M. CKOPOCTH, OOBSICHATD OIBITHI ITO B3aMMOJICHCTBUIO U IENIaTh | MOUCK M OTKPBITHE MIPOEKTOP,
o TIPUBOISIT IIPHUMEPHI BBIBOJI. HOBOTO CcrIoco0a MPe3eHTallMOHHBIN
4 JInunocTHbIe: [IpUBOAAT IPUMEPHI TEJ, UMEIOIUX Pa3HY0 UHEPTHOCTb. JEUCTBUSL. Marepuaz,
g HccnenytoT 3aBHCUMOCTE OBICTPOTHI H3MEHEHUS] CKOPOCTH Tella OT €r0 MacChl. 3JIEKTPOHHBIE
A IMo3naBarensHble: Boiaensor 1 GopMyTUPYIOT MO3HABATEIBHYIO LETIb. OTBeTHI Ha BOIIPOCHI B nocobus
16 % BrIaemsioT KoIM4ecTBEHHbBIE XapaKTePUCTUKH 00BEKTOB, 3alaHHBIE CJIOBAMH. X07ie TPobOIeMHOI
= PeryassiTuBHble: IIpuHMMaOT TO3HABAaTENBHYIO LENb W COXPAHSIIOT ee Mpu | Gecersl. O6opynoBanue u
E BBITTOJIHEHNH y4eOHBIX JIeHCTBHIA. MaTepHabl IS
8 KoMmyHuKaTHBHBIE: Y CTaHaBIMBAIOT pabOYNe OTHOLICHUS, yIaTCs Tecr. JIEMOHCTpaINN
= 3¢ PEKTUBHO COTPYAHUYATE M CLIOCOOCTBOBATH POJYKTHBHOM KOOTIEPAIHH. OTIBITOB
(3KCTIEpUMEHTOB)
HHurepakTuBHAs
JTIOCKa
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MIPUBOISIT IPUMEPHI NPOSIBICHUS | 3HAIOT CMBICT (PU3NUECKOIN BEIMUYHHBI «Macca Pewenue uacmmnuvix IlepconanbHBIH
SIBJICHUSI MHEPLIMH Tell. YMeT ycTaHaBIIMBAaTh 3aBUCUMOCTh M3MEHEHHsI CKOPOCTU JIBIDKCHHMS TeNa OT | 3a0au-OCMBICIICHHE, KOMITBIOTED, SKPaH,
HccnenyroT 3aBUCHMOCTB ero macchl, paborate CH, pa3mu4aTh HHEPLHUIO U MHEPTHOCTH Tena.\, M3MEpSATh | KOHKPETH3ALHs 1 MIPOEKTOP,
= OBICTPOTHI U3MEPEHNUS CKOPOCTH | MAacCy Ha PHIYaXKHBIX BECAX 0TpaboTKa HOBOTO MPEe3eHTaIlMOHHBIN
§ Tena oT €€ MacChl JInuHocTHbIe: [IpuBOIAT MPUMEpHI TEM, NMEIOIINX PA3HYI0 HHEPTHOCTb. croco0a IeHCTBHA. MaTepHal,
s = HccnenyioT 3aBUCHMOCTD OBICTPOTHI N3MEHEHHS CKOPOCTH TEJIa OT €r0 MacChl. 3JIEKTPOHHBIC
17 g E Mo3naBaTenbHble: BEIIEIAOT 1 GOPMYIHPYIOT O3HABATEIBHYIO IIEITh. 3amaHus Ha TTOMCK mmoco0us
= = BBIIensSroT KOJHMYECTBEHHBIE XapaKTEPUCTHKN 00BEKTOB, 33JaHHbIC CIIOBAMHU WHPOPMALIUH TI0 O6opynoBanne u
= PeryasituBHble: [IpHHUMAIOT MMO3HABATEJbHYIO 1EJb M COXPAHSIOT €€ IIPH | HOBOMY Marepuainy MaTepuabl s
&= BBINIOJTHEHUH YYE€OHBIX EHCTBHH. odopmiienne JIEMOHCTpaIyu
KoMmyHuKaTHBHBIE: Y CTaHAaBIMBAIOT pabO4Ke OTHOLICHUS, y4aTCs KOHCIIEKTA. OIIBITOB
3¢ GEKTHBHO COTPYIHUYATH U CIIOCOOCTBOBATH MPOAYKTHBHOHKOOICPAITH. (3KCTIEpUMEHTOB)
HNurepakTuBHas
JIOCKa
B3BemmBaioT Teno Ha y4eOHbIX | 3HAKOT MOHHUMATh CMBICH BEIMYHMHBI «Macca». YMETb M3MEpATh Maccy Tena, | Pewienue wacmuuix Becsl ¢ pasHoBecamu
BECax U C UX TOMOILBIO BBIpaXKaTh pe3yabTaThl n3mepenuii B CHU 3a0a4-0CMBICIICHHE,
OTIPEIETISIIOT MACCy TeJa; KOHKpETH3aIHs 1 Tena pazHoit Maccel
- MOJIb3YIOT Pa3HOBECAMH; YMerT 00BSICHATH CIOcOOBI YMEHBIICHHUS U YBEIMUCHNS MHEPTHOCTH TEJI U UX | OTpabOTKa HOBOTO
MIPUMEHSIOT U BBIPA0ATHIBAIOT | MPaKTHYECKOE IPUMEHEHHNE crioco0a JIeHcTBHA
NpakTH4YeCcKre HaBbIKK paboTel ¢ | [IpUMEHSITH MOJyueHHbIE 3HAHUS MTPU pellieHnU (PU3NUECKOH 3a1aun.
18 npubopamu. PaboTatoT B JInuHOCTHBIE: V3MepsIOT MacCy Tel Ha PhIYaKHBIX Becax, coomoaas «IIpaBuia | JlaboparopHas paboTa,

JladopaTopHas pa6ora
« U3mepenne Macchl Tesia Ha

PBIYAKHBIX BeCax»

rpymnne.

B3BEIINBAHUI.

Ilo3naBatenbHble: CO3MAIOT aIrOPUTM AEATENBHOCTH NPHU PEIIeHHH MpodiaeM
MTOMCKOBOT'O XapakTepa. AHATU3UPYIOT pa3niusl U MPUUUHBI UX TOSBIEHUS MIPU
CpaBHEHHH C ITATIOHOM.

PeryasstuBHbie: COCTaBISIIOT IUTaH M TOCIEJOBaTEIFHOCTH
CpaBHHBAIOT CBOH CIIOCO0 JEHCTBUS C ATAJIOHOM.
KoMmyHukaTuBHbie: ONUCHIBaIOT COIEP)KaHNUE COBEPLIAEMBIX IEHCTBUH.
JlenaroT BEIBOJIBL.

IEUCTBUH.

NPaBUIIBHBIC TIPSIMBbIC
U3MEPEHUsI, OTBET C
CIMHUIIAMU U3MEPEHHSI
B CU

OdopmiteHre paboTHI,
BBIBO/I.
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OnpenemnsroT MIOTHOCTD 3HaI0T onpeieneHe IIOTHOCTH Tella U € AMHULIBI U3MEPEHUS Pewenue uacmuvix IlepconanbHBIH
BEIIIECTBA; AaHATU3UPYIOT YMeroT onpenensiTh INIOTHOCTh BEIIECTBA U aHAIN3UPOBATh TAOIUYHBIC JaHHBIC, | 300a4Y-OCMBICIICHHE, KOMITBIOTED, SKPaH,
. TaONMYHBIC TaHHBIC; IIEPEBOJAT | MEPEBOAUTH 3Ha4deHWs IuIoTHOocTed B CU, mnpuMeHATh 3HAaHWA M3 Kypca | KOHKPETH3aUWs U MIPOEKTOP,
P 3Ha4YEHHE TUIOTHOCTH U3 KI/M B | IPUPOJOBEICHHS, MATEMaTHKN 1 OMOJIOTHH 0TpaboTKa HOBOTO MPEe3eHTaIlMOHHBIN
§ r/cM3; IpUMEHSIOT 3HaHuA U3 | JImuHocTHbIe: OOBSICHAIOT Pa3indre B ITIOTHOCTH BOJBL, JIbJIa M BOISHOTO Mapa. | crmocoda AeHCTBHSL. MaTepua,
E Kypca OpUpOIOBEACHHA, ITosnaBatenbHble: Bpiensaior u  GOpMynmupPyOT IO3HABATENbHYIO IEIb. 3JIEKTPOHHBIC
19 & MaTeMaTHKH, OMOJIOrHH. BriessiroT Kon4ecTBEHHBIE XapaKTepUCTHKH 00BEKTOB, 3aIlaHHBIC CJIOBAMH. 3amanus Ha TTOUCK mocoous
é PerynsituBHble: [IpMHMMAOT TO3HABATENBHYIO LENb M COXPAHAIOT €€ NpH | WHPOPMAIWH IO
g BBIMOJIHCHUH YYCOHBIX ICHCTBUI. HOBOMY MaTepHaly u O6opynoBaHue u
i~ KoMmmyHuKaTHBHBIE: YMEIOT (WM Pa3BHBAIOT) CIIOCOOHOCTH C IOMOIIIBIO odopmiienne MaTepHasl 1
E BOIIPOCOB JI0OBIBATh HEAOCTAIOITYI0 HH()OPMALIUEO KOHCIIEKTa. JIEMOHCTpaIuu
OIIBITOB
(3KCTIEPUMEHTOB)
MNHurepakTuBHas
JIOCKa
Omnpenensror Maccy Tena o ero | 3HaT CMBICHT GU3UYECKUX BEIMUUH «Maccay, KIIIOTHOCTH) Pewenue yacmuvix IMepconanbHbIN
00bEMY U IUIOTHOCTH; YMeloT onpenesnsTh Maccy Teida M0 e€ro 00beMy W IUIOTHOCTH, TOJIB30BATBCS | 3a0a4-OCMBICIICHHE, KOMITBIOTEP, SKpaH,
3aIUCHIBAIOT (POPMYIIBI IIIst ¢dopmynaMu 1 paboTaTh ¢ TaONMYHBIMHU JaHHBIMHU M aHAJIM3UPOBATH PE3YJIbTAThl, | KOHKPETU3AINS U MIPOEKTOP,
HaXOXJICHNSI MacChl TeJla, €ro | MOJyYeHHbIE NPH PEIICHUH 3a/1a4 0TpaboTKa HOBOTO JJIEKTPOHHBIE
oObema U II0THOCTH BelecTB. | [IpUMMeHsITH MOJTydeHHbIC 3HAHUS MIPU pellieHnH Gpu3nveckoi 3a1auu. crioco0a JieiicTBHS. nocobus
PaboraroT ¢ Ta0IMYHBIMU JIuyHocTHBIE: PemiatoT KaueCcTBEHHbIE, pacueTHBIE 3aauH.
JIaHHBIMU. ITo3naBaTenbHbIe: AHATU3UPYIOT YCIOBHUA M TpeOoBaHUSA 3a7aud. BripaxarorT | OTBETHI Ha BONIPOCH! B O6opynoBaHue u
20 CTPYKTYPY 3aJaud pa3HBIMH CPEICTBaMH, BBIOMpPAIOT OOOOIIEHHBIE CTPATErMH | XOfe MPOoOJIeMHOI MaTepuabl 1Jis

Pacuer Mmaccel 1 00beMa Te1a

o ero NnJI0OTHOCTH.

petieHus.
PerynstuBHble: CoOCTaBIAIOT IUIAaH W TMOCJIEI0BATEIHLHOCTD
CpaBHHBAIOT CBOH CIIOCO0 JCHCTBUS C ITAIOHOM
KomMmyHukaTuBHble: ONUCHIBAIOT COJEPKAHUE COBEPIIAEMBIX AEUCTBUHM U
JIAFOT UM OIICHKY.

JNEUCTBUM.

Oecebl.

JIEMOHCTpAIHU
OTIBITOB
(3KCTIEpUMEHTOB)
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«

W3zmepsitoT 00beM Tena ¢
MOMOIIBI0 H3MEPUTEITHLHOTO
[WINHAPA; AHATH3UPYIOT

3HAIOT MOHATHE «O0BEM Telay
YMeT HCIOoNb30BaTh HW3MEPUTENBHBIN LWIMHIAP Ui OHpenelieHus o0bema
XKHUIKOCTH W BBIPa)KaTh PE3yJbTATHl B CH C yYETOM IOTPEIIHOCTEH M3MEpCHH,

Pewenue vacmmnvix
3a0ay-0CMBICIIEHHE,
KOHKPETH3AINS U

Mensypka
Hurka
Tena HenpaBUIBHOM

21 a PpE3yNbTaThl U3MEPEHUH U aHAIN3UPOBATh PE3YNBTATHI, AENATh BBIBOJBL.IPEACTABIATh PE3yIbTAaThl B BHAE | OTPabOTKA HOBOTO (hopmbI HEOOTBIIIOTO
5 BBIYMCIIEHUH, J€Jaf0T BEIBOJIEL; TaOIUIIBI crocoba ecTBus o0BemMa
: paboTaTs B rpymrre. PaGorats B rpymme.

% § [puMeHATH TOIYYCHHBIC 3HAHUA NIPU PEIICHUH (pH3MIeCcKON 3a1adm. JlaboparopHas paboTa,

=9 JInuHocTHbIe: 3MepsioT 00beM Tel. TIPaBUJIBHBIC TIPSIMBIC

S @ Io3naBarensHble: CO37aI0T AITOPUTM AEATEIBHOCTH NPU PELICHUH NpoOJeM | 3MEepEeHusi, OTBET C

8 E IIOUCKOBOI'0 XapakTepa. AHATU3UPYIOT Pa3INyuus U MPUYIHHBI UX MOSIBICHHS IPU | €AMHUIIAMU U3MEPEHHS

E = CpPaBHEHHH C ATATIOHOM. B CH.

Z 2 PeryasituBubie: COCTaBIAIOT IUTAaH U IOCIEJOBATEIbHOCTh  JICHCTBUU.

e CpaBHHBAIOT CBOM cr10c00 IEHCTBHS C STaJIOHOM Odopmienne paboTsl,

g KommyHukaTuBHbIe: OIICHBAIOT COJCP/KaHUE COBEPIIAEMBIX NEHCTBHIA. BBIBOJI.

l§ JlenatoT BEIBOJIBL.

=

v W3zmepsitoT 00beM Tena ¢ 3HAIOT MOHATHE « TIOTHOCTH TEIa Pewenue yacmuvix Becsl ¢ pazHoBecamu
MIOMOIIBIO N3MEPHUTEITHLHOTO YMeT HCIOIb30BaTh HW3MEPHUTENBHBIE TPHOOPHI AJIsI M3MEPEHHs Macchl M | 3a0a4-OCMBICICHHE, Men3zypka

LWINHAPA; U3MEPSIOT o0bemMa TBEpPABIX TEA. YMETh CaMOCTOSTEILHO ONPEICIIUTh IMOPSAIAOK | KOHKPETH3AIHS U Teepnoe Teno,

TUIOTHOCTB TBEPJIOTO TeNa U BBITIOJTHEHHS paboTsI u COCTaBUTH CIHCOK HEo0X0ouMOoro | oTpaboTKa HOBOTO IUIOTHOCTH KOTOPOTO

w KHJKOCTH C TOMOUIBIO BECOB U | o0opynoBanusIIpuMeHsiTh TOJNyYeHHbIE 3HAHUS TPU pelieHuH (uanyueckoit | criocoba aeHcTBUs HaJI0 OINIPECIIUTD

= N3MEPHUTENHLHOTO LIUIIUH/PA; 3aj1a4H.
aHAJIM3UPYIOT PE3YJIbTAThI JIuuHocTHbIE: V3MEPSIOT IIIOTHOCTh BELIECTRA. JlabopatopHas paboTa,

22 U3MEpEeHUH U BHIUNCIICHHUH, IMo3naBarensuble: CO3Jal0T AITOPUTM AEATEIBHOCTH MPU PELICHUH Mpobiem

JlaGopaTopHasi pa6oTa

OnpeesieHue MJIOTHOCTH TBEPIOr0

TeJa»

JIeJAIOT BHIBOJBI; COCTABIISIOT
TaOIHUIEI; paboTalOT B TPYIIIIE.

ITOMCKOBOT'O XapakTepa. AHATU3UPYIOT Pa3iNuus U MIPUINHEI UX MOSIBICHUS TIPU
CpaBHEHUH C 3TATOHOM.

PeryasstuBHbie: COCTaBISIIOT IUTaH ¥ IOCIEJOBaTEIBFHOCTH
CpaBHHBAIOT CBOH CIIOCO0 JCHCTBUS C ITAIOHOM
KoMmyHukaTuBHble: ONUCHIBAIOT COIEP)KaHNUE COBEPLIAEMBIX IEHCTBUH.
JlemaroT BEIBOBI.

IEUCTBUH.

NPaBUIIBHBIC TIPSIMBbIC
HU3MEpEHUsi, OTBET C
eIMHULIAMU U3MEPEHHS
B CU.

OdopmiteHre padoTHI,
BBIBOJI.

25



Pemienue 3agau.

PacCUMTBHIBAIOT MAcChl TeNa, €ro
IUIOTHOCTh WIn o0beMm,
AHATM3UPYIOT pe3yNbTaTHI,
MONyYCHHBIE TPH  PEIICHUU
3amad.

3HawT cMbIca .. Macca U IIOTHOCTb.

YMewT NpuUMEHATh 3HAHUSA IPU pacueTe Macchl Teja, €ro IJIOTHOCTH WU
00BpeMa, aHATM3UPOBATE PE3YIIFTATHI, TOTYICHHBIC TIPH PEIICHUH 3a1ad.
JInyHocTHBIE: PemaoT KaueCTBEHHbIE, pACUETHBIE 3a1a4u.

Ilo3naBaTenbHbIe: AHATU3UPYIOT YCIOBHSA M TPeOOBaHUS 3a1aud. Bripaxaror
CTPYKTYPY 3aJadd pasHBIMH CPEICTBaMH, BHIOMPAIOT OOOOMICHHBIE CTpaTETHd
pelIeHus.

PeryastuBubie: CoOCTaBISIOT TUITaH M IOCIEJOBAaTEIFHOCTh  ICHCTBHIL.
CpaBHUBAIOT CBOI1 c1IOCOO JAEUCTBUS C ITATIOHOM

KommyHukaTuBHble: OIUCHIBAIOT COJCPKAHUE COBEpIIAEMBIX JeHCTBUI U
JIAI0T UM OIICHKY.

Pewenue vacmmuoix
3a0ay-0CMBICIIEHHE,
KOHKpeTH3aIus u
oTpaboTKa HOBOTO
criocoba ehCcTBUS

dusnyecknii JTUKTaHT—
TECT.

HNurepakTuBHas
JI0CKa
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Cuaa. SIBjieHne TAroTeHUus.
Cuaa tskect. Cuiia TSIOKeCTH

HA IPYrUX MJIaHeTax.

I'paduuecku, B Macitabe
HU300paXKarOT CHIIY B TOUKY €€
nprioxeHus; Onpenenstor
3aBHCHMOCTH H3MCHEHUS
CKOPOCTH TeJia OT IPUII0KEHHON
CHITBL.

IIpuBonat npumMepsl
TIPOSIBIICHUS TATOTCHUS B
oKpyxarouieM mupe. Haxonsr
TOYKY MPHIOKCHUS U
YKa3bIBAIOT HANIPABIICHUE CHIIBI
TshKecTH. PaznuyaroT usMeHeHue
CHJTBI TSDKECTH OT yJIaJICHHOCTH
MOBEPXHOCTU 3eMiiu; Brinenstor
0COOCHHOCTH IIJIAHET 3€MHOH
TPYIIIHL ¥ TUIAHET-TUTAHTOB
(paznmure u oOIIIEe CBOWCTRA);
CaMOCTOSTENIFHO PabOTArOT €
TEKCTOM, CHCTEMaTU3UPYIOT U
000011af0T 3HAHUSI O SIBJICHUH
TATOTCHUS U JICJIAIOT BHIBOIBL.

3HAKOT CMEIC] IOHATHHI «CHJ1a», «CHJia TSXKCCTU»

YMeroT rpadudeckn , B MacmTade M300paxars CHIIy M TOUKY €€ IPUIOKEHUS,
OIpe/eNsATh 3aBUCHMOCTD W3MEHEHHUS CKOPOCTH Tella OT NPUJIOKESHHOW CHIIBL,
AHAJIM3HPOBATH OIBITHI 10 CTOJKHOBEHHIO INAPOB , CKATHUIO YIPYroro Teia M
ZIeaTh BHIBOABL.

[TpuBOIUTE MPUMEPHI NMPOSIBICHHUS TATOTCHHS B OKPY)KArOLIEM MHpE, HaXOIUTb
TOYKY NPWIOKEHHS M YKa3blBaTh HANPaBICHUE CHJIBI TSDKECTH, BBHIICIATH
OCOOCHHOCTH IUIAaHET 3€MH. TpyHmbl, paboTaTh € TEKCTOM Yy4eOHHUKa,
CUCTEMATHU3UPOBATH U 0606IlIaTI) CBCACHHUA U 1CJ1aTh BBIBO/JIBI.

JlnunoctHblie: [IpuBOIAT IPUMEPHI MIPOSIBICHUS CHUIIBI BCEMUPHOT'O TATOTEHHS
OOBSICHSIOT €€ POJib B (GOPMUPOBAHUU MAKpO- M Meramupa. OObICHIIOT
NPUYMHY BO3HHKHOBEHUS CHIIBI TSKECTH. OOBICHSIOT (H3NIECKHI CMBICT
HOHATHS «yCKOPEHHE CBOOOIHOTO ITaJCHHUS.

N300pakaroT ciiIy TSHKECTH B BRIOpaHHOM MacIiTade.

IMo3naBaTe/bHBIE: Y CTAHABIHBAIOT NPUYHHHO-CJICICTBCHHBIC CBSI3H.
OCO3HaHHO CTPOST BBICKA3bIBaHMS Ha MPEIIOKESHHBIC TEMBL

PerynsatuBHbie: I [pyHUMalOT I03HABATEIbHYIO LI€JIb U COXPAHSIOT €€ IIpU
BBITTOJIHEHUH y4eOHBIX JIeHCTBHIA.

KommyHukaTuBHbIe: [TaHUPYIOT ¥ COTIACOBAHHO BBIMOIHAIOT COBMECTHYIO
JIESITENIbHOCTD, PACIIPEACIISIIOT POJIH, B3aUMHO KOHTPOJIUPYIOT AHCTBUS APYT
JIpyra, YMEOT JIOTOBAPUBATHCS, BECTH TUCKYCCHUIO, MPABUIILHO BBIPAXKATh CBOU
MBICITH B PEYH, YBOKAIOT B OOLICHHH M COTPYTHUICSCTBE HAPTHEPA U CAMOTO
ce0s1.

Pewenue obweti
yuebHoU 3a0aqu-
TOMCK M OTKPBITHE
HOBOTO criocoba
JNEUCTBUS

3amanus Ha TTOUCK
WHPOPMALIUH TI0
HOBOMY MaTepHaily
odopmicHHe
KOHCITCKTA.

[IepconanbHbIii
KOMIIBIOTEP, IKPaH,
TIPOEKTOP,
[IPE3EHTALIMOHHBIN
MaTepua,
3JIEKTPOHHBIE
mmoco0us

O6opynoBaHue u
MaTtepualbl IJid
JIEMOHCTpAINU
OIIBITOB
(3KCTIEPUMEHTOB)

WNHurepakTuBHas
JIOCKa
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CpaBHEHHH C ITATIOHOM.
PerynsatuBuble: COCTaBISIIOT IUIaH W [OCJENOBATENIbHOCTh  AEHCTBHIA.
CpaBHHBAIOT CBO¥ cIIOCO0 ¢ 3TAOHOM. [IOHIMAIOT IPHUYUHBI PACXOKICHUH.

B CHU.

OdopmiteHre paboTHI,

Pewenue vacmnvix IIepconanbublit
2 OTauyaroT cUIy YIPYrocTH OT | 3HAIOT CMBICH MOHATHH «CHIIa yIIpyrocTw» , 3akoH I'yka , Bec Tena, ell. CUIIbL. 3a0ay-0CMBICJICHHE, KOMIIBIOTEP, IKPaH,
':2 CHJIBI TSDKECTH; TpahUuecKu YMeT oTiauYaTh CUIYy YHOPYTOCTH OT CHJIBI TSDKECTH, Tpaduueckd n300paxaTh | KOHKpETH3alMs U MPOEKTOP,
B n300pakaloT CHITy YIPYTOCTH, | CHIIy YIPYTOCTH M BEC Tella, TOUKY MPHUIOKEHHS 0TpaboTKa HOBOTO MIPE3eHTAMOHHBIN
: E MOKA3BIBAIOT TOUKY NpIuiokeHus | Jlmunoctuble: IIpuBomsar mnpumeps! nedopmanuii. Pasmuuator ympyryoo u | crmocoba ZeHCTBHSL. Marepual,
Sz 1 HaIpaBIICHUE €€ NEHCTBHS; HEYHpyryio nedopmanum. 3JIEKTPOHHBIE
3 = OOBSCHSIOT TPUIMHBI IMoznaBatenbHble: Bpimensaror u  GopMynmupyroT IO3HABaTeNbHYIO Ienb. | OTBETH Ha BONPOCHI B | MOCOOMS
o X BO3HUKHOBEHHS CHIIBI BhIIEensIroT KOJIHMYECTBEHHBIE XapaKTEPUCTHKN OOBEKTOB, 33JaHHbIEC CIIOBAMH. X0/1€ MpoOIEeMHON
25 5 §( YOPYTOCTH. TPUBOIAT MpuMepsl | PeryasTuBHble: [IpHHHMArOT MO3HABATENbHYIO IIENTb M COXPAHAIOT €€ TpH | Oecembl. O6opynoBanne u
E cé BUJIOB AedopMariuu, BBIMOJIHCHUH YYCOHBIX ICHCTBUI. MaTepuabl 1t
&g BCTpeuaronyecs B ObITY, AenaorT | KommynukaTuBHble: Y4arcs 3pQeKTHBHO COTPYIHHYATH B IPYIIIE: JIEMOHCTpaIu
: BBIBO/JIbI pacnpeacidarT (byHKLII/II/I ¥ 00SI3aHHOCTH B COOTBETCTBUH C ITOCTABJIEHHBIMHU OIIBITOB
= 3aJa4aMH ¥ MHAUBUAYaIbHEIMHA BO3MOKHOCTSIMH. (3KCTIEPUMEHTOB)
@ HNurepakTuBHas
JIOCKa.
I'pamynpyroT npyxuHy; 3HAKOTKaK U3MEPATH CHILY C IOMOIIBIO ANHAMOMETPA Pewenue yacmuvix JUHAMOMETP

= & MOTYHIOT LKAy ¢ 3aaHHON | YMeWT TpagynpoBaTh LKAy H3MEPUTENLHOTO npudopa. YMETb OLEHHTH | 3a0ay¥-OCMBICIICHHE, rpy3si o 100r—4
ez g LICHOW JEJEHHS; U3MEPSIOT CUIIy | MOTPEIIHOCTh  M3MEPEHHH, IOIYYEHHBIX IpPH TOMOIIM  CaMOJENIBHOTO | KOHKpETH3aIusi U IIT.
z z 5 C TIOMOIIBI0 AUHAMOMETPA; JMHaAMOMETpa 0TpaboTKa HOBOTO LITaTHB C My(TOH,
g i z pas3IMyaroT Bec Yeia 1 ero IIpuMeHsTH NOTy4YeHHBIE 3HAHUS NIPU pelIeHUH (PU3NUECKOI 3a1auH. croco0a JIeHCTBHA. JAITKOH M KOJIBIIOM.
S B § Maccy, IpeACTaBIsIoT JInynocTHbIE: MccnenyoT 3aBUCUMOCTb YAJIMHEHUS IIPY>KUHBI OT MOJYJIs
: @ £ pe3ynbTaThl B BUAE TAOIUIL; MIPUIIOKEHHOM CHITBI. Jlaboparopnas paboTa,
S = s paboTaroT B rpymie. 3HaKOMSATCA ¢ TPUOOPOM ISt H3MEPEHHS CHITBI — THHAMOMETPOM. MPaBUIILHEIE MIPSIMBIE
25 IHo3naBatenbHble: CO3MAI0T aITOPUTM AEATEIBHOCTH NPH PEUICHHH HpoOIeM | M3MEpEeHUs, OTBET C

26 = % 2 ITOMCKOBOI'O XapakTepa. AHATU3UPYIOT Pa3INuus U MPUYUHBI UX MOSIBJICHHUS IPU | €AMHUIIAMH U3MEPEHUS

S 29
B~ =

v g

KoMmyHuKaTHBHBIE: Y CTaHaBIMBAIOT pabOvYNe OTHOLICHUS, yIaTCs
3¢ PEKTUBHO COTPYAHMYATH M CIIOCOOCTBOBATH MPOAYKTHBHON KOOTIEPAIUH.

BBIBOJI.

28



27

Bec Tesna I'padpuueckoe nzodpaxkeHue CUIIbI.

Cio:xxenue CuJI.

I'paduuecku n3oOpaxaroT Bec
Tesa ¥ TOUKY €ro IpUIOKEHHS,;
PACCUUTHIBAIOT CHITY TSXKECTH M
Beca Telna; HaxXOIST CBS3b
MEXY CWION TSKECTH U MacCou
TeNa; ONPENEIIOT CHITY
TSKECTH 110 U3BECTHOW Macce
TeJa, Maccy Teja 1o 3aJaHHON
CHJIE TSDKECTH
DKCTIePUMEHTAILHO HAXOST
PaBHOJCHCTBYIOILIYIO ABYX CHIL;
AHATTU3UPYIOT PEe3yJIbTAThI
OIIBITOB 11O HAXOXJACHHIO
PaBHOJEUCTBYIOIIEH CUI U
JICNAIOT BHIBOJIBL,
PacCUUTHIBAIOT
PaBHOACHUCTBYIOMIYIO ABYX CHII

3HaKTKaK rpaguyecku H300paxaTh paBHOJICHCTBYIOIIYIO CHII
YMerT paccUuThIBaTh PaBHOACUCTBYIOLIYIO IBYX CHJI

IIpuMeHATH NOTy4YCHHBIC 3HAHUS IPU PELICHUH (PU3NUECKOI 3a1a4m.
JlnmunocTHbIe: 1300paaroT CHIIBI B BRIOpaHHOM MacIiTade.

Ilo3naBaTejibHBIC:
BhIAeISIFOT KOJIMYECTBEHHBIC XapaKTEPUCTHKH 00BEKTOB, 3alaHHBIC CJIOBAMH.

PeryasituBubie: CoOCTaBIAIOT IUIAaH |
AHaNU3UPYIOT U CTPOTO CIEAYIOT EMY.

IoCIC10BATCIIBHOCTD

KOMMyHl/IKaTHBH]:IeZ Vmerot CJIbIIIATh, CIIYIIaTh U IOHUMATh MapTHEpa,
IUIaHUPOBATH U COITIACOBAHHO BBINIOJHATH COBMCECTHYIO ACATCIBHOCTD.

Beimenstor 1 GopMyNMpYIOT MO3HABAaTENbHYIO —LEIb.

IEUCTBUH.

Pewenue vacmmuoix
3a0ay-0CMBICIIEHHE,
KOHKpeTH3aIus u
oTpaboTKa HOBOTO
criocoba neicTBHS.

OTBeETH Ha BOIIPOCHI B
X07ie IPoOIeMHOI
Oecenbl.

[IepconanbHbIii
KOMIIBIOTEP, IKPaH,
TIPOEKTOP,
[IPE3EHTALIMOHHBIN
MaTepua,
3JIEKTPOHHBIE
mmoco0us

O6opynoBaHue u
MaTtepualbl IJid
JIEMOHCTpAIUU
OIIBITOB
(3KCTIEPUMEHTOB)
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Cuna tpenusi. TpeHue nokos.
TpeHne B IpuUpoje U B TEXHHUKE.

WzMmepstoT cuity TpeHust
CKOJIb)KEHHS; HA3bIBAIOT
crocoOBl YBEIMUCHUS U
YMCHBIICHHUS CHJIBI TPSHUS;
NPUMEHSIOT, 3HAHHS O BUAX
TpeHus U crocobax ero
W3MCEHEHHs Ha NIPAKTHKE,
OOBSICHSIOT SIBJIIEHU,
MMPOUCXOAAIIHNC N3-3a HATTUYUA
CHUJIbI TPCHUSA aHAJIM3UPYIOT U
JCJIAI0T BBIBOJBI

3HAKOT HOHATUE CHIIBI TpCHUSA, BUIBI.

YMelT U3MepsTh CHITy TPSHUS, Ha3bIBaTh CIIOCOOBI YBEINYCHUS H YMECHBIICHUS
CHJIBI TPEHHMS, OOBSCHATH BIMSHHE CUIBI TPCHHSA B OBITY M TEXHHKE., U3MEPATDH
KOX(QHUIHUEHT TPEHUS CKOIBKCHHUS.

JlnunoctHbIe: Pa3zmmgaror Bugsl cui tpeHus. [IpuBogst npumepsl. OOBSACHIIOT
CHOCOOBI YBENIMUCHHUSI W YMEHBIICHUS CHIBI TPEHHA. M3MEpsIoT CHIly TpeHUS
CKOJIB)KCHHUA. I/ICCHe)IyIOT 3aBUCUMOCTb MOAYJISA CHUJIbI TPCHHSA CKOJIBXKCHUA OT
MOJyJIst

Io3naBarensuble: Bpiensior u  GopMyNIUpyIOT IO3HABATENbHYIO —LEIb.
BhIAeISIFOT KOJIMYECTBEHHBIC XapaKTEPUCTHKH 00BEKTOB, 3alaHHBIC CJIOBAMH.

PeryasituBuble: [IpmHMMAaOT TO3HABAaTENBHYIO IENb W COXPAHSIIOT €€ MpHu
BEITIOJTHCHUH Y4eOHBIX IEHCTBHIA.

KommyHukaTuBHble: [[TaHUPYIOT U COTIACOBAHHO BBIMOJIHSIOT COBMECTHYIO
JIeSATENIbHOCTD, PACHIPE/ICIISIOT POJIH, B3aUMHO KOHTPOJIUPYIOT ACHCTBUS APYT
Jpyra, yMerT J0rOBapuBaThCs, BECTH JUCKYCCHIO, ITIPABUIILHO BBIPAXKaTh CBOU
MBICIIH B P€YH, YBAXKAIOT B OOIIEHNU U COTPYAHUUYECTBE MAPTHEPA U CAMOTO
ceOs1.

Pewenue vacmmuoix
3a0ay-0CMBICIIEHHE,
KOHKpeTH3aIus u
oTpaboTKa HOBOTO
criocoba neicTBHS.

OTBeETH Ha BOIIPOCHI B
X07ie IPoOIeMHOI
Oecenbl.

[IepconanbHbIii
KOMIIBIOTEP, IKPaH,
TIPOEKTOP,
[IPE3EHTALIMOHHBIN
MaTepua,
3JIEKTPOHHBIE
mmoco0us

O6opynoBaHue u
MaTtepualbl IJid
JIEMOHCTpAIUU
OIIBITOB
(3KCTIEPUMEHTOB)

WNHurepakTuBHas
JIOCKa
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«

[TpumeHstoT 3HaHMs U3 Kypca | 3HAIOT OCHOBHBIC IOHATHS, OnpenesieHus U (GOopMyJibl Mo TeMme «J[BmxkeHHe U O06061enue, IlepconanbHBIH
MaTeMaTUKH, QU3HKH, B3aUMOJIeHiCTBHE TE» cucTeMaTH3anus u KOMIIBIOTEP, IKPaH,
reorpaun, ONOIOTHH K YMeT 00BSICHITh Pa3IUYHbIC ABICHHS U IPOLECCHl HATMYUEM B3aNMO/ICHCTBIA KOPPEKIHS MIPOEKTOP,
pemenuro 3agad. OTpaboTka MEXAY TeJlaMH; yMETb OIPEAETATh, KAaKWe CHIBI JEHCTBYIOT Ha TENO, H MIPOMJCHHOTO MPEe3eHTaIlMOHHBIN
A HaBBIKOB YCTHOTO CUETA. BBUMCIIATh WX WM yMETh pEmaTh 3a4aud A CiIydass [CHCTBHS Ha TEJo MaTepHana. MaTepHal,
v 8 IepeBox enuHUL H3MEPEHHUS. HECKOJIBKUX CHJI OJHOBPEMEHHO, BJIOJIb OJHOM MPsAMO Pewenue uacmnuvix 3JIEKTPOHHBIC
§ g Pemenne 3agau JInunocrublie: [lo3zHaBaTeabHbIE: 3a0a4-0CMBICJIEHHE, mocooust
e B PeryasruBubie: CoOCTaBIsIOT TUIAaH M IOCIENOBAaTEIFHOCTh  ICHCTBHIL. KOHKpeTHu3alus u
E = Pacnipenensiror pyHKIMU 1 00bEM 3aJaHU. orpabotka 3YH u CY I HNurepakTuBHas
29 = E{ KomMmyHukaTuBHbIe: [ITaHUPYIOT U COINIACOBAHHO BBIITOJIHAIOT COBMECTHYIO B IIPAaKTHYECKUX JIOCKa
E = JeSITebHOCTD, PACTIPEIEISIOT POJIH, B3AUMHO KOHTPOJIUPYIOT JeHCTBUS IpyT CUTyalHsAx
= s JIpyra, yMEIOT T0roBapuBaThCs, BECTH JUCKYCCHIO, IIPAaBUIILHO BEIPAXKaTh CBOU )
ol MBICJIY B PEYH, YBOKAIOT B OOLIEHHH M COTPYIHUYECTBE NApTHEPA H CAMOTO Ou3n4ecKuil TUKTaHT
E ceOst. OtBeTHl Ha BONPOCHI B
g xXoJe poOIeMHOM
S Oecenbl U COCTaBJICHHE
8 0000Maromeii.
[TpuMeHSIOT 3HaHKSA K pEICHNIO | 3HAIOT OCHOBHBIC ITOHATHS, ONpeaeneHus U (opMmyissl 1o Teme «JBmwxenue u | Pazeépnymoe
Q 3ajaq B3aUMOJICHCTBHUE TEI oyenusanue -
YmeroT pabotath ¢ GU3NUECKUMH BEIIMUMHAMH, BXOSIIMMU B OPMYJIBI [0 M3. | NPEABIBICHNUE
TeMe 1 aHanU3UPOBATh NIPU PELLICHUY 3a4a4. pe3ynsTaToB 3YH
IIpuMeHsITH TIOJTy4EeHHBIC 3HAHUS TIPH PElIeHUH PU3UIECKON 3a/1a4u.
JInyHocTHBIE: [[eMOHCTPUPYIOT YMEHUE peIIaTh 3a1a4y Pa3HBIX THUIIOB. Kontponsnas pabora
30 IMo3naBarensnble: BeiOupator Hanbonee s dexTrBHBIE COCOOBI ¥ OAXOABI K | Ne 2.

KonTposbHas paGorta

«B3aumoneiicTBue TEI»

BBIIIOJHEHUIO 3aJaHUH.
PerynstuBuble: Oco3HaioT
Marepuana.
KoMMmyHuKaTHBHBIE: YMEIOT IPEICTaBISATh KOHKPETHOE COJIEPKaHHE U
TPE/ICTABIISITH €T0 B HYXHOM (opMme.

KaueCTBO M YPOBEHb YCBOGHHUsS Yy4eOHOTrO
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OcCo3HaIOT Ka4ecTBO M YPOBEHb | 3HAKOT OCHOBHBIC IOHATHS, ONpelelieHuss U GopMyibl 1o Teme «JIBwkenue u | Pabora Han WuTepakTuBHas
ycBOEHUsI yueOHOTro MaTepraia | B3aUMOJEHCTBHE Tel OLIMOKaMH, KOPPEKLUs JIocKa
- O pa3zeny.
E ; Koppekuus, 3akpemnieHue. YMerTnpuMeHsITh MOTYICHHBIC 3HAHUS MIPHU PEUICHUN (PU3MYECKON 3a1adH. YerHbli onpoc.
5 Z
31 e JInuHocTHBIE: JIeMOHCTPHPYIOT yMEHHE PEeIaTh 3a1a4i pPa3HbIX TUIIOB.
g 2 5 Ilo3naBaTenbHbIE: ]?BI6I/IpaIOT Hanboiee Y3PPEeKTUBHBIE CIIOCOOBI U MOIXOABI K
< g = BBIITOJTHEHHIO 33JaHHUM.
£
g S PeryasiruBuble: OCO3HAlOT KayecTBO W YPOBEHb YCBOGHHUS y4eOHOTrO
a Marepuana.
KoMMyHuKaTHBHBIE: VYMEIOT TMPEICTaBIATh KOHKPETHOE COJAEpKaHHE U
TIPEACTABILITH €T0 B HYXKHOH (hopme.
I'nasa 3. /laBiieHune TBEPABIX Tell, ;KUAKOCTel 1 razos. 21 uac. (§§35-54)
3HaloT onpeneneHue U GopMyITy JaBICHUS, EANHHULBI H3MEPEHUS AaBICHU [TocTanoBka u IMepconanbHbIN
pemenue obwel KOMITBIOTEP, SKpaH,
OmnpenenstoT qaBjIeHUE TE; YMeT NpUMEHATh MONYyYSHHbIE 3HAHWS IIPH PELICHUH 3ajad, NPHUBOAUTH | Yu4eOHOU 3a0ayu MIPOEKTOP,
AQHATM3NPYIOT Pa3INIHbIE NIPUMEpBI, MOKA3bIBAIOIINE 3aBUCHMOCTH JCHCTBYIOWIEH CHIBI OT Iulomanu | Pewenue uacmuuix MPe3eHTallMOHHBIN
E 3HA4YCHUSI OKA3BIBACMBIC OTIOPBI 3a0ay-0CMBICJIEHHE, Marepuai,
E . Ppa3JIMYHbIMHU TEJIAMU ; IICPEBOAAT KOHKpETU3ald U OJICKTPOHHBIC
32 = Z 3HaueHue nasieHus B Klla, rlla; JInynocTHbIe: IlpeamaraioT crmocoObl yBeNWUEHHUS M yMEHBIIEHHUS NaBJICHHUS. | OTpaboTKa HOBOTO nocoOust
H = MPUMEHSIOT 3HAHUS U3 Kypca OOBSCHSIOT MEXaHNU3M PETYJIMPOBAHUS JaBJICHUS, IPOU3BOJMMOTO Pa3IMUuHBIMKU | cOco0a eiicTBUSL. O6opynoBanue u
g. E MpUPOAOBCIACHUSA, MATEMATUKH, MCXaHHU3MaMH. MaTtepualbl IJid
£ 6uonoruu. 3aaHus Ha TIOUCK JIEMOHCTpaIu
& IMo3naBaTenbHbIe: AHAIN3UPYIOT YCIOBHUSA M TPeOOBaHMS 337adyd. BbIpaxaioT | WHpOpMaIuu 1o OTIBITOB
= CTPYKTYpY 3aJadd pasHbIMH CPEICTBaMH, BBIOMPAIOT OOOOIIEHHBIE CTPATETWH | HOBOMY MaTepHaly U (9KCHEeprMEHTOB)
pEeLICHUS. oopmiienne
PerynsituBHbIe: CaMOCTOSTENEHO (POPMYIMPYIOT TIO3HABATENBHYIO 3a/1a4y. KOHCIIEKTa. HuTepakTuBHas
KommyHukaTuBHbIe: YMeEIOT (MM pa3BUBAIOT) CHOCOOHOCTh C ITOMOIIBIO JIOCKa

BOIIPOCOB JTOOBIBATH HEJIOCTAIONIYIO HHPOPMAITHIO
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[IpuBoasT IpUMEPHI U3 IPAaKTUKK | 3HAKOT OmpeleleHne U (OpMyJly JAaBiIEHHS, 3aBUCUMOCTb JABICHHS OT CHJbIL, | Pewenue uacmuuix INepconanbHeIi
e M0 YBEJIMUEHUIO IJIOMIAIH OTIOPLl | JEUCTBYIOLIEH Ha ONOPY U MJIOIMIAIU OIOPHI 3a0ay-0CMBICJICHHE, KOMIIBIOTEP, IKPaH,
= = JUISL YMCHBILICHHMS 1aBJICHHUS; YMeT NpUMEHATh MONYYECHHBIE 3HAHUS U pEeHIeHUs] (QU3MUYECKHX 3a4ad M | KOHKpETH3aIus U MIPOEKTOP,
=2 BBITIOJTHAIOT UCCIIEOBATENbCKUN | OOBSCHEHHE )KU3HEHHBIX IPIMEPOB. 0TpaboTKa HOBOTO MPEe3eHTaI[MOHHBIN
- 9KCIIEPUMEHT 110 N3MEHEHHIO JInunoctHble: [Ipennararor crmocoObl YBETHUYEHHS W YMEHBIICHHS IaBICHHA. | criocoda IeHCTBHS. MaTepHal,
5 : JaBIICHUS, aHATM3UPYIOT €T0 U OOBSICHSIIOT MEXaHU3M PETYJINPOBAHUS AABJICHUS, TPOU3BOIUMOTO Pa3INIHBIMH 3JIEKTPOHHBIC
33 B § JIeJaTh BBEIBOIBI MEXaHU3MaMH. 3amanus Ha TTOUCK ocoous
é E o3naBaTenbHble: AHATIBHPYIOT YCIOBHA W TpeOOBaHUS 3aiadyn. BrIpaxaroT | HHPOpPMALIWH 110 O6opynoBanne u
S 2 CTPYKTYpY 3aJad pasHbIMH CPEICTBAMH, BBIOMPAIOT OOOOIIEHHBIE CTPAaTErMy | HOBOMY MaTepHaly U MaTepHabl 1
S g peleHus. odopmicHHe JIEMOHCTpAINU
O 5 PeryasituBHbie: CaMoCTOSATENBHO (HOPMYIUPYIOT MO3HABATEIBHYIO 33/1a4y. KOHCIIEKTa. OTIBITOB
= KomMyHuKkaTHBHBIe: YMEIOT (WIH pa3BUBAIOT) CIHOCOOHOCTh C IOMOIIBIO (3KCTIEPUMEHTOB)
BOIPOCOB JI0OBIBATh HEAOCTAIOIYI0 HHPOPMALIIH WHTtepakTuBHas
JIOCKa
[IpuBoasT IpUMEPHI U3 MPAKTUKU | 3HAKT POPMYIHUPOBKY 3akoHa [lackans Pewenue yvacmnoix [lepconanbHbIi
T10 YBEJIMYEHHIO TUIOLIAIN OTIOPH! | YMEIOT OIMCHIBaTh M OOBSCHATH Iepenady JaBJICHUS >KUAKOCTAMH W Ta3aMH, | 3a0au-OCMBICICHHUE, KOMITBIOTEP, SKpaH,
JUISl yMEHBIICHNS TaBIICHNS; 3Has nonoxxkeHnss MKT, momb3oBatbest opMynol Ui BBIYMCICHUS IABICHUS | KOHKpETHU3ALMA U MIPOEKTOP,
BBINTOJHAIOT MCCIICIOBATENLCKUM | IIPU pEIICHWH 3ajad, OOBACHATH C MOMOIIBI0 3akoHa [lackams mpuponHble | oTpaboTKa HOBOTO MIPE3eHTAlMOHHBIN
3 9KCTIEPUMEHT 110 U3MEHEHHIO SIBTICHUSI, IPUMEPbI U3 )KU3HU croco0a JIeHCTBHA. Marepuall,
g JTaBJICHUS, aHATU3UPYIOT ero 1 | JInuHocTHbIe: IlpennararoT crmocoObl yBeTHUYEHHS W YMEHBIICHHS IaBIICHUS 3JIeKTPOHHBIE
34 g JIENal0T BBIBOBI raza.  OOBACHAIOT MEXaHM3M pETYIUPOBAHMSA JaBICHHS, IPOU3BOIUMOro | OTBETHI Ha BONIPOCH! B nocoOust
5 Pa3IMIHBIMH MEXaHU3MaMH. X07ie IPoOIeMHOI O6GopynoBaHue u
E Ilo3HaBaTenbHBbIe: AHATM3UPYIOT YCIOBHA U TpeOOBaHUS 3amadyd. Beipaxaror | 6ecempl. MaTepHaIbl 1S
= CTPYKTYPY 3aJaud pa3sHBIMH CPEICTBaMH, BBIOMPAIOT OOOOIIEHHBIE CTpaTeruu JIEMOHCTpaIu
pereHus. OIIBITOB
PerynsituBHbIe: CaMOCTOSTENBEHO (POPMYIMPYIOT TIO3HABATENBHYIO 3aady. (3KCHEeprMEHTOB)
KommyHukaTuBHBIe: YMEIOT (MM pa3BUBAIOT) CIOCOOHOCTH C ITOMOIIBIO WnTtepakTuBHAs
BOIIPOCOB JI0OBIBATh HEJOCTAIOIIYI0 HH()OPMALIUH. JIOCKa
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OTIHM4aroT rassl IO UX CBOHCTBaM

3narot GopmynupoBky 3akoHa [lackamns

Pewenue yvacmmnuix

[IepconanbHbIii
KOMIIBIOTEP, SKPaH,

= OT TBEPJBIX TEJ U KUIKOCTEH; 3a0ay-0CMBICJICHHE, MIPOEKTOP,
= OOBSACHSIOT IaBJICHHE Ta3a Ha YMeloT onuceBaTh U GOPMYITHPOBKY 3aKoHa [lackaist KOHKpETH3aIusi 1 MPEe3eHTaIlMOHHBIN
2 . CTEHKH COCyJla HA OCHOBE TEOPHUH 0TpaboTKa HOBOTO MaTepHal,
§ = CTPOEHHMS BEILIECTBA; JIMYHOCTHBIE: ONKCHIBAIOT 3aKOH [lackans , MOHMUMAIOT NMPHHIMI Mepenadu | crocoda JeHCTBHA 3JIEKTPOHHBIE
£ g aHAIN3UPYIOT Pe3yIbTATHI JABIICHUS KUIKOCTSIMH, ocoous
35 s 8 SKCIIEPUMEHTA TI0 H3YUCHHIO OTBeETH Ha BOIIPOCHI B Ob6opynoBanne u
; E JIaBIICHUS ra3a, fAenaioT BeiBoAsl | Ilo3HaBaTesbHbIe: AHATU3UPYIOT YCIOBHS M TpeOOBaHMS 3aiadn. BeIpaxkaror | xoxe nmpobieMHOI MaTepuasl s
= % CTPYKTYPY 3aJaud pa3HbIMH CPEICTBAMH, BHIOMPAIOT OOOOIICHHBIC CTpaTeruu | Oecem.bl JIEMOHCTpAIIH
E o peuicHus. OIIBITOB
=} ; (9KCHEepUMEHTOB)
= 3 PeryastuBnbie: CaMOCTOSTEIBHO GOPMYJIUPYIOT MO3HABATEIBHYIO 32149y . HurtepaxkTuBHas
g s JI0CKa
9 KomMMmyHuKkaTHBHBIe: YMEIOT (WM pa3BUBAIOT) CIHOCOOHOCTh C TTOMOIIBIO
E BOIIPOCOB JI0OBIBATh HEAOCTAIOITYI0 HH(OPMALIH.
MNHurepakTuBHas
BeBogsar ¢opmyny st pacyera | 3HAIOT GOpMYITy JUIS BBIYUCIICHHS AaBIEHUS , GOpMyInupoBKy 3akoHa [lackamsa. | Pewenue yuacmuvix JIOCKa
JIABJICHUS JKUJIKOCTH Ha JTHO U YMelT 00BICHSTD Niepeady JaBJIeHUs )KUAKOCTAMH U Ta3aMH, 3Hast MOJIOKEHHSI | 3a0au-OCMBICIICHHE,
CTEHKH COoCy/ia; paboTaroT ¢ MKT, monb3oBatbes GopMymoii st BBIYUCIICHUS JABICHUS PU PEIIEHUH 3a7a4, | KOHKpETU3aIus U
TeKkcTOM maparpada yueOHuKa, OOBSACHATH C TOMOINBI0 3akoHa Ilackansi MpUpPOAHBIE SBICHHS, MPUMEPHl U3 | OTPabOTKAa HOBOTO
COCTABJISIFOT IJIaH IIPOBE/ICHHE | YKM3HU croco0a JIeCTBHS.
OIIBITOB JluuHocTHbIe: PeriaioT kauecTBeHHbIE, paCUSTHBIE 3aJa4H.
36 ITo3HaBaTenbHbIe: AHATU3UPYIOT YCIOBHA U TpeOoBaHUSA 3a7aun. BripaxarorT | OTBETHI Ha BONIPOCH! B

JlaBjieHue B JKMAKOCTH U B rase. Pacuer

JAABJICHUA HA THO M

CTEHKH cocy/a.

CTPYKTYPY 3alladqd pa3HBIMH CPEICTBAMH, BHIOMPAIOT OOOOIMICHHBIC CTpPAaTErHU
pelIeHus.

PeryasstuBHbie: COCTaBISIIOT IUTaH ¥ IOCIEJOBaTEIBFHOCTH
CpaBHHBAIOT CBOH CIIOCO0 JCHCTBUS C ITAIOHOM
KomMmyHukaTtuBHble: ONHUCHIBAIOT COJEPKAHUE COBEPIIAEMBbIX AEHCTBUHA U
JIAIOT UM OLIEHKY.

IEUCTBUH.

X0JIe IPOOIEeMHOI
Oecennl.
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HNurepakTuBHas

Ot1pabaThIBAIOT HABBIKK YCTHOTO | 3HAIOT (GOPMYJIy Ul BBIYMCICHUS JAaBICHUS >KUAKOCTH B 3aBHCHUMOCTH OT | Pewenue uacmuvix JIocKa
cyera, peleHue 3aaay. riyOuHBI OPMYITHPOBKY 3aKkoHa [lackans, 3a0ay-0CMBICJICHHE,
KOHKpETH3aIusi 1
YmerwtlIpuMeHATs TONTyYeHHBIE 3HAHHUS PH PEIICHUH (HU3MUECKON 3a1a9H. 0TpaboTKa HOBOTO
37 croco0a IeHCTBHA.
g‘f JInyHocTHBIE: PemaroT KaueCTBEHHbIE, pACUETHBIE 3a1a4u.
= OpoHTAIBHBIN OIIPOC.
° Ilo3naBaTenbHble: AHATU3UPYIOT YCIOBHSA M TpeOOBaHUS 3a1aud. Bripaxaror
= CTPYKTYpY 3aJadd pasHbIMH CpEICTBaMH, BBIOMpaloT 000O0IeHHBIE cTpareruu | Tecr.
qé peleHus.
&
PerynsatuBHable: CoCTaBIAl0T MJaH M IIOCIEAOBAaTEIBHOCTh  JIEHCTBUM.
CpaBHUBAIOT CBOI1 c1IOCOO JCUCTBUS C ITATIOHOM
KomMmyHukaTtuBHbie: ONUCHIBAIOT COJEPKAHUE COBEPIIAEMBIX AEUCTBUM U
JAl0T UM OLICHKY
Pewenue yvacmnoix [lepconanbHbIi
[IpuBoasT MpuMeps! 3HAIOT OmNpesesieHne COOOIIAIOINXCS COCYA0OB, TEOPUIO PACIIONIOKEHHUS YPOBHEH | 3a0au-OCMBICIICHHE, KOMITBIOTEP, SKpaH,
COOOIIAIOIINXCSI COCYIOB B OBITY; | *KHAKOCTEH B COCYAE, 3HAs INIOTHOCTH KHUIKOCTEH KOHKpETH3aIus 1 MIPOEKTOP,
= IIPOBOJST UCCIIEN0BATENBCKUI orpabotka 3YH u [IPE3EHTALIMOHHBIN
= HKCHEPUMEHT C COOOUIAIOIUMHUCS | YMEIOT MPUMEHSITh COOOIIAIOIINECS COCYABI B OBITY, )KU3HU CY .. MaTepHa,
§ cocyiaMu, aHAJTU3UPYIOT OMMCBHIBAIOT 3aKkoH Ilackans, TMOHMMAIOT NPUHIMI MepeAaydl JaBICHUSA 3JIEKTPOHHBIE
= pe3yIbTaThI, IETal0T BBIBOAKIL. KHUJIKOCTSAMH, 3aaHus HA TIOUCK nocoOust
38 § UH(pOPMAITUH 110 O6opynoBaHue u
= Ilo3naBatenbHble:IIpuBOIAT HpUMEpPhl  YCTPOMCTB C  HCMOJB30BAaHMEM | HOBOMY MaTepHaiy H MaTepHabl IS
§ COOOIIAIOIINXCS COCYIOB, OOBSICHSIOT IPUHIUIT UX JICHCTBUS oopmiienne JIEMOHCTpaINN
é KOHCIIEKTA. OTIBITOB
g PerynsiruBHbIe:BolpakatoT  CMBICIT  CHUTyallMM  pa3lIMUHBIMH  CPEICTBAMHU (9KCHEeprMEHTOB)
o (pPYCYHKH, CUMBOJIBI, CXEMBI, 3HAKN)
KomMmyHukaTHBHBIe:BHOCAT KOPpPEKTHBBI M JONOJIHEHUS B COCTaBICHHBIE WntepakTuBHas
IUTaHBl ~BHEYPOYHOH  JAEATENbHOCTH YMEIOT MPEICTaBIATh KOHKPETHOE JTOCKa

CoJIepKaHKe M cOO0IIaTh €ro B MMCHbMEHHOM 1 YCTHOH popme
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Brruucnsior maccy Bo3ayxa; 3HaI0T 4TO BO3yX — 3TO cMech ra3oB. Koropas uMeet Bec, moueMy y 3eMilu ecTh | Peusenue uacmmubix IlepconanbHBIH
. CpaBHMBAIOT aTMOchepHOe atMoc¢epa. CriocoObl n3MepeHHnst aTMOC(EPHOTO AaBICHHS 3a0ay-0CMBICIICHHE, KOMIIBIOTEP, IKPaH,
£ JIaBJICHUE Ha PA3JIMYHBIX BHICOTAX | YMeEIOT BBIYHCIATH Bec Bo3ayxa. OOBsACHATH BIMsSHHE aTMOC(EPHOTO NaBiIeHUs | KOHKpETHU3alus U MIPOEKTOP,
g o OT MTOBEPXHOCTH 3eMIIH; Ha XWBBIC OPTaHU3MBI W NPHMEHATH MOJYYCHHBIC 3HAaHUSA W3 reorpaduu npu | orpadorka 3YH n [IPE3EHTALIMOHHBIN
E ; OOBSICHAIOT BIHSHUE 0OBSICHEHUH 3aBHCUMOCTH JTaBJICHUS OT BBICOTHI HaJl YPOBHEM MODSI. CVY .. Marepual,
T8 aTMOC(epHOTO AaBJICHUS Ha ONMCHIBAIOT 3aKkOoH Ilackansgd W DNOHMMAalT NPUHUUI NEpeNadyd JaBICHUS 3JIEKTPOHHBIE
S s JKUBbIE OPraHU3MBI; IPOBOJST KUAKOCTSIMU, OTBETH Ha BOIIPOCHI B mmocoous
&z OTIBITHI IT0 OOHAPYKEHUIO Io3naBarenbHble:3BiekaloT HEOOXOIUMYIO HWHGOPMALHIO U3 TEKCTOB | XOJe MpoOJIeMHOI
S 3 aTMOC(EepHOTO TaBICHHUSA, Pa3IHYIHBIX KaHPOB. BHIIENIAIOT OOBEKTHI W MPOIECCHl ¢ TOYKU 3pEHHS IIeTI0T0 U | Oecebl. WNHurepakTuBHas
39 €8 HU3MEHECHHUIO aTMOC(EPHOTO qacreit JTIoCKa
:1 g JIaBJICHUS C BBICOTOIA, PeryasituBuble: CamocTosiTeNnbHO (OPMYIHPYIOT MO3HABATENBHYIO 33/1ady.
< E AQHATTU3UPYIOT UX pe3yabTaTel U | COCTABIAIOT IJIaH U MOCIIEA0BATEIbHOCTh JeHCTBUI
z = JIeNaloT BEIBOJBL. [IpuMeHstoT KomMmyHukaTuBHbIe: OTIUCBIBAIOT COAEP)KAaHHE COBEPINAEMBIX JCHCTBUII ¢
E 2 3HaHMs, U3 Kypca reorpauu: npu | HeJbI0 OPHEHTHPOBKHU MPEAMETHO-TIPAKTHUECKOM WIIM HHOMU JIESITEbHOCTH.
;‘j R 0OBSICHEHUH 3aBHCHMOCTH
2 JABJICHUS OT BBICOTHI HAJl
YPOBHEM MOpsI, MATEMATUKH JJISI
pacyera qaBieHUs.
Brrancsror atmocdepHoe 3Ha10T crocoObl m3MepeHus: aTMocepHoro mapieHusA. OOBSICHAIOT YCTPOHUCTBO | Peuwienue uacmmuvlx [lepconanbHbIi
E JaBIICHUE; OOBSICHSIOT U TPUHOUN ACWCTBUS XKUIKOCTHBIX M OE3KHUIKOCTHBIX 0apOMETpOB, NMPUUYUHY | 3a0ay-OCMBICICHUE, KOMIIBIOTEP, SKpaH,
Z HU3MepeHue aTMOC(HEPHOTO 3aBUCUMOCTH JIaBJIEHUS OT BBICOTHI KOHKpeTHU3alus U IPOEKTOP,
_g_ E = JIaBJICHUSI C TOMOIIBIO TPYOKH YMeT 00BICHITH ONBIT TOPPUUYEIITN U IEPEBOIUThH €IUHUIIBI JABJICHUS orpabotka 3YH u MpE3eHTAI[MOHHBIN
20 E Toppuuernnu; HabMIOJAIOT ONBITH | OMMCHIBAIOT 3akoH [lackans, MOHUMAIOT MpUHIMN mnepexaadn gaienus | CY]I. Marepual,
Z g2 M0 U3MEPEHHIO aTMOC(HEPHOTro KHUJIKOCTSAMH, 3JIEKTPOHHBIE
40 2 = 2 JIaBJICHMSI U JEJIAI0T BBIBOJIBI. Ilo3HaBaTenbHble: AHATM3HPYIOT OOBEKTHI, BBIACHAS CyIIecTBEHHbIe M | OTBETHI Ha BONIPOCH! B nocobus
= % = HEeCYIEeCTBEHHbIC Mpu3HaKU. CTPOST JIOTHYECKUE TIETTH PACCyKACHHUNA x0/J1e TpoOIeMHON
§ g = PeryasituBabie: CamocTOATeNsHO (OPMYIHPYIOT MO3HABATEIBHYIO ILelb U | Oecemsl. WNHurepakTuBHas
= CTPOSAT ACUCTBUS B COOTBETCTBUU C HEH JI0CKa
=

KomMmyHukaTuBHbie: ONUCBHIBAIOT COAEPNKAHME COBEPILIAEMBIX JACHCTBHNA C
[EJTBI0 OPUCHTUPOBKHU IPEAMETHO-TIPAKTHUSCKOM WIIA MHOH NIESTeTbHOCTH
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UzmepsitoT atmMmochepHOE 3HAIOT OCHOBHBIE OIPEJIENICHHUS.CIIOCO0BI H3MEPEHHsI aTMOC(HEPHOTO JaBICHUS Pewenue uacmmnuix IlepconanbHBIH
= JIaBJICHUE C TIOMOIIBIO YMeroT nzMepsaTh atMoc(epHOe JaBjIeHUE C TIOMOIIBI0 OapoMeTpa — aHepouaa, | 3a0au-OCMBICIICHHE, KOMITBIOTED, SKPaH,
= OapomeTpa-aHepousa; MIPUMEHSATH TOJyYCHHBIE 3HAHWS M3 Teorpauu Mpu OOBSICHEHHH 3aBUCHMOCTH | KOHKpETH3alMs U MIPOEKTOP,

g g% OOBACHIIOT H3MEHEHHE JABIICHUSI OT BBICOTHI HAJl YPOBHEM MOPS U IIPH PELICHUH 311 orpabotka 3YH u TIPE3CHTAIIMOHHBIH
§ aE § aTMOC(epHOT0 AaBJICHUSA 110 Mepe | ONMUCHIBAIOT 3akoH [lackamg , TOHWUMAOT TpUHOWN repenadn masieHus | CY/L. MaTepua,
= 2 E YBEIWYCHHUS BBICOTHI HaJT KHUIKOCTSIMH, 3JIEKTPOHHBIE
A YPOBHEM MOPSI; IPAMEHSIOT [o3naBarenbHbie: CpaBHUBAIOT YCTPOHCTBO OapomMerpa-aHeponaa 1 | 3agaHus Ha TOUCK mocobus
41 &2 E 3HaHUS U3 Kypca reorpaduu, MeTaJUIMIecKoro MaHoMeTpa. [Ipemmararor MEeToIsl TPaxyHpOBKHAHAIM3UPYIOT | WHPOPMALNH II0 ObopynoBanne u
s = z Omomoruu. OOBEKTHI, BBIICNSAS CYINIECTBEHHBIE W HECYIIECTBEHHBIE mNpu3HAakH. CTpOAT | HOBOMY MaTepHaiy 1 MaTepHaITBI IJIs
25 = JIOTHUYECKHUE LETIN PacCyXIeHUI odopmiienne JIEMOHCTpAIUU
2Sg PeryasiruBHble: CaMOCTOSITENIFHO  (OPMYJIMPYIOT TO3HABATENBHYIO LeNb M | KOHCIEKTa. OIIBITOB
E CTPOSAT ACUCTBUSA B COOTBETCTBUU C HEH (3KCTIEPUMEHTOB)
KommyHnukatuBHbie:ONUCHIBAIOT —COJICPIKAHME COBEPLIAEMBIX JIEHCTBHHA C WutepakTuBHas
LIE/1bE0 OPUEHTUPOBKHU NIPEIMETHO-IIPAKTUYECKON WIIM UHOM JESATEIILHOCTH. JIOCKa
U3mepsitoT gaBieHre C MOMOINBIO | 3HAIOT  YCTPOWCTBO W MPHUHIMI  JIEHCTBUS  MaHOMETpa, MOPIUIHEBOrO | PeweHue yacmuuix [lepconanbHbIM
MaHOMETpa; paszInyaroT KUJIKOCTHOTO HAacOCa H THUAPABIMICCKOTO Ipecca 3a0a4-0CMBICTICHUE, KOMIBIOTEP, SKPaH,
= . MaHOMETPHI IO TEIISIM YMeT HCHoIbp30BaTh NPUOOpETEHHBIC 3HAHWA W YMCHHSA B TPAKTHUYCCKOW | KOHKpETH3AIHA U TIPOEKTOP,
2 y § WCIIONIb30BaHUS; OIPEICTIIIOT JeSITEIPHOCTH M TIOBCETHEBHOM JKU3HU orpabotka 3YH u MIPe3CHTAIIMOHHBIH
= S & JaBIICHUE C TIOMOIIHIO ONHCHIBAIOT 3aKoH [lackansd ¥ TMOHMMAIOT NpWHIMI Tepenadn nasieHus | CY/I. MaTepua,
E_ g = MaHoMeTpa; [IpHBOIAT IpUMEpPHI | KAIKOCTSIMH AJIEKTPOHHBIE
é = 2 13 IPaKTUKA TPUMECHEHUS JlmunoctHble: DOpMYyITHPYIOT  ONpeleNieHHe THAPAaBIMYSCKOW  MAIIWHEL. | 3aJaHus HA TIOUCK mocoous
42 - § MOPILHEBOI0 HACOCA U [TpuBoasT mpHMEpbl THUAPABIMYECKUX YCTPOHCTB, OOBACHSIIOT HMX NPUHIUI | MHPOPMAIKH 11O O6opynoBaHue u
é. E E TUAPABJIMYECKOTO IIpecca; JEHCTBUS HOBOMY MaTepualy u MaTepUasl I
g £ 8 pabotatot ¢ TekcToM maparpada | [lo3HaBaTeNbHbIe: AHATH3UPYIOT OOBEKTHI, BBIICNSAS  CYNIECTBEHHBIC © | OQOpPMIICHHE JIEMOHCTpAIUH
= ; 2 yueOHHUKa. HECYIIEeCTBEHHbIC TPU3HAKHU. CTPOSIT JTOTHYECKHE IIETIH PAaCCyKICHHH KOHCIIEKTA. OIIBITOB
§ E PeryasituBHbIe: CaMOCTOATENIFHO  (DOPMYIHPYIOT [MO3HABATEILHYIO LEIb U (3KCTIEpUMEHTOB)

CTPOSIT IEUCTBUS B COOTBETCTBUM C HEU
KoMmyHukaTuBHBIE: Y CTAaHABIIMBAIOT paboune OTHOLLIECHMUS, ydarcs
3¢ (PEKTHBHO COTPYIHUYATH U CIIOCOOCTBOBATH MPOAYKTHBHOH KOOTIEPAIIHH.
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JloKa3bIBaIOT, OCHOBBIBAsICh HA | 3HAIOT MOHITHE BHITAIKUBAIOIIEH CHIIBI Pewenue uacmmnvix INepconanbHeIi
« 3akoHe [lackains, cylecTBoBaHne | YMeIOT JOKa3blBaTh, OCHOBBIBasCh Ha 3akoHe [lackanst , cymiecTBOBaHME | 3a0ay-OCMBICICHHE, KOMITBIOTED, SKPaH,
: < _ BHITANKHABAIOMIEH CHIbL, BBITANIKABAIOWIEH CHIIBI, NPHBOAUTH NMPUMEPE! 1 HCTIONB30BATh EIpI/I06pCTeHHB16 KOHKpETH3aIusi 1 MPOEKTOp,
25 JCHCTBYIOIIEH HA TEJIO; MPUBOAT | 3HAHHA M YMEHHS B IIPAKTUUECKON JIESITENbHOCTH M MOBCEIHEBHON KU3HH orpaborka 3YH n MPEe3eHTaIlMOHHBIN
; : MIPUMEPBI U3 XKU3HH, ONHUCHIBAIOT 3aKOH [lackanms , TOHMMAOT TNpHHIMN nepexadn gasieHus | CY/I. MaTepHal,
43 =z MTOITBEPIKTAIOIITHE KHUIKOCTSIMH, 3JIEKTPOHHBIE
o @ cymectBoBanue BeitankuBaromei | [TozHaBaTtenbHble:OOHAPYKUBAIOT CYNIECTBOBAaHWE BBITAIKUBAIOMIEH CHIBI, | OTBETH HAa BOIIPOCH B ocoous
% :9: CHIIBI, TIPUMEHSIOT 3HAHUS O BEIBOJAT (OPMYITy [UIS €€ BBIYHCICHHSA, IPEIaraloT CIIOCOOBI HM3MEpEHHUs | Xozae mpoOiIeMHOH O6opynoBanne u
= = MPUYMHAX BO3HUKHOBEHHS Beimensitor  u dopmynupylorT  mpo0ieMy.  YCTaHaBIMBAaIOT — MPUYMHHO- | Oecesibl. MaTepuansl 17
5 £ BBITAJIKUBAIOLIEH CUJIBI Ha CIIC/ICTBEHHBIE CBSI3H. BBIIENsoT 0000MIEHHBIH cMBICT H  (QopManbHYIO JIEMOHCTpaIyu
== HpaKTHKeE. CTPYKTYpY OTIBITOB
)E E PeryasitruBable: CaMOCTOSITENIBHO  (POPMYJIMPYIOT TO3HABATENBHYIO LENb | (3KCTIEpUMEHTOB)
ol CTPOSIT JEUCTBHSI B COOTBETCTBUU C HEMl
= KommyHukaTuHble:PaboTaror B rpymnme. YMEIOT CIyIiaTh M CHBIIIATh APYT WHTepakTuBHAs
apyra. IHTepecyroTcs 1y>kKMM MHEHHEM U BBICKa3bIBAIOT CBOE. JIOCKa
Pewenue yvacmmnoix [lepconanbHbIi
BeBoasar Gopmymy s 3HalT, 4TO Ha JII00OE TENo, MOTPY)KEHHOE B XHUIKOCTh WM Ta3 , IEHCTBYET | 3a0au-OCMBICICHHE, KOMITBIOTEP, SKpaH,
OTIPEICTICHUS BEITAIKABAIONIEH | BBITAJIKHBAIOIIAS CHIA KOHKpETH3aIus 1 MIPOEKTOP,
CHIIBI; PACCUUTHIBAIOT CHITY YMeT BbIBOANTH (opMyily IS ONpeleNeHusl BBITANKUBAMOUmed cuibl, | orpadotka 3YH n MPe3eHTallMOHHBIN
ApxuMeria; yKa3blBalOT IPUUUHBI, | PACCUMTBHIBATH CHIIy ApXHMela, YKa3plBaTh IIPUYMHBI, OT KOTOPBIX 3aBHcUT cwia | CY/I. Marepuai,
OT KOTOPBIX 3aBHCHUT CHJIA Apxumena JNIEKTPOHHBIE
44 Apxumena; paboTaroT C TEKCTOM, | ONMHUCHIBAIOT 3akoH Ilackanms , NOHMMAalOT NPHHUMI Mepexadn AaBieHUs | OTBETH Ha BOIPOCHI B nocoOust
0000I11al0T U JIeNTaf0T BHIBOIBI, KHUJIKOCTSAMH, X07ie TPobOIeMHOI O6opynoBanue u

ApxumenoBa cuJia.

aHAJIM3UPYIOT OMBITHI C BEAEPKOM
Apxumena.

IMo3HaBaTebHBbIe: AHAIM3UPYIOT YCIOBHS M TpeOOBaHMS 3a7aud. BrIpakaror
CTPYKTYpPY 3a/ladyd pa3HbIMH CpeJICTBaMH, BBHIOMpaIOT OOOOIIEHHBIE CTpaTeruu
pelIeHus.

PeryasstuBHbIe: CaMOCTOSATETFHO (POPMYIIHPYIOT IIO3HABATEIBHYIO 3a1a9y.
KommyHukaTuBHBIe: YMEIOT (WIM pa3BUBAIOT) CIHOCOOHOCTH C IMOMOIIBIO
BOTIPOCOB TOOBIBATH HEJJOCTAIOIIYIO HH(POPMAIIHH

Oecenbl.

MaTepuabl s
JIEMOHCTpAIUU
OTIBITOB
(3KCTIEpUMEHTOB)
WNHurepakTuBHas
JTOCKa
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«

OMBITHBIM ITyTeM OOHAPY)KUBAIOT
BBITAJIKUBArOILEe JielicTBHE
JKUJKOCTH Ha OTPY’KEHHOE B HEE

3HawT 4YTO Ha JIF00OE TEJI0 , MOTPYKECHHOC B KUJAKOCTbH WJIM Ta3 Z[eﬁCTByeT
BhITaJIKUBaroIas Cujia

Pewenue vacmmuoix
3a0a4-0CMBICJICHUE,
KOHKpeTH3aIus u

Junamomerp

Tena paznoro

2
=
Z 3
o
z g
5 =
= § TEJO; ONPEICISIOT YMeroT u3MepATe 00beM Tela ¢ MOMOINBI0 MEH3YPKH, BBIYUCIATH 3Ha4deHHWE | orpadorka 3YH n o0Bema -2
g g BBITAJIKUBAOLIYIO CHITY; BBITAJIKABAIONICH CWJIBI M JeNaTh BBIBOABI Ha OCHOBE O3KcrepuMeHTanbHBIX | CY/I.
= § = g paboTaioT B rpymre. JAHHBIX, padOTaTh B TPYIIE.CAMOCTOSITEIIEHO COCTABHUTH MOPSIOK HEOOXOIMMBIX Crakas -2
& . .
45 Z = g e U3MEepEHUH 1 BBIYMCIIECHHIA JlaGoparopHas paboTa,
& .
E g z e TIpaBUJIbHBIE NPSIMBIE rtarus ¢ mydToit
S E 5 = JluunoctHble: VccnenyoT u GopMyIHPYIOT yCIOBHS IUIaBaHUS TEll U3MEPEHMUS], OTBET C JIAIIKOM U KOJIBLIOM
22 =g eIMHHIAMH H3MEPEHUS
5 o g a
s = = = Ilo3HaBaTenbHBIe: Y CTAaHABIUBAIOT NPUYMHHO-CIEACTBeHHBIE cBA3U. Ctposar | B CU.
EOZom A .
g E o JIOTHYECKHE TIETH PACCYKACHH I
Se¢ PeryasiruBnble: CoOCTaBiSsIIOT IUIAH M OCJIEAOBATENBHOCTh  AeicTBUil. | OdopmieHue paboThl,
- CpaBHHBAIOT CBOH c1I0c00 € 3TaOHOM. [IOHNMAaIOT IPHYMHBL PACXOKACHHUH. BBIBOJI.
'S 5 ’é;, KoMMmyHuKaTHBHBIE: Y CTaHABIMBAIOT PabOYNe OTHOLICHUS, yIaTCs
= g 3¢ PEKTUBHO COTPYAHUYATH M CIIOCOOCTBOBATH MPOAYKTHBHON KOOTIEPAIIHH.
IlepconanbHbIi
OOBSICHAIOT NPUYUHEI IUIABaHNUSA | 3HAKOT YCIOBHS IUIABaHUS TEJ Pewenue yacmuvix KOMITBIOTEP, SKpaH,
TeJT; IPUBOJISAT IIPUMEPHI 3a0ay-0CMBICIICHHE, TIPOEKTOP,
TJ1aBaHUA pasjiIMdHbIX TCJI U YMeT 00BSICHITH NPpUYMHBI TUIaBaHUA TEJI, MPUBOAWUTH MNMPUMCPHI IJIaBaHUA KOHKpETU3alnd U HpeSeHTaL[HOHHbIﬁ
46 JKUBBIX OPTaHU3MOB; Pa3IUYHBIX TET orpabotka 3YH u MaTepHa,
KOHCTpYHpPOBaHHE Ipudopa At CVY .. 3JIEKTPOHHbIE
JIEMOHCTpaLUH JlnunoctHblie:Vccneayor 1 GOpMyTUPYIOT YCIOBUS IUTaBaHUS TEJ nocoous

Ili1aBanue Te.

THAPOCTATHYECKOTO SIBJICHUS;
NPUMEHSIOT 3HaHUS U3 Kypca
Ouonorum, reorpaduu,
NPHPOIOBEICHHUS IPH
0OBSACHECHNH TJIABAaHUS Tell.

IMo3HaBaTebHBIE: Y CTAHABIUBAIOT TNPUIUHHO-CIIEICTBEHHBIE CBs3U. CTpoAT
JIOTHYECKHUE [IETH PacCyKICHUI

PerynsatuBuble: COCTaBISIIOT IUIaH U [OCJENOBATENLHOCTh  AEHCTBHIA.
CpaBHHBAIOT CBOH CIIOCO0 JCHCTBUS C ATAIOHOM

KommyHukaTuBHble: OIUCHIBAIOT COJCPKAHNE COBEPIIAEMBIX NEHCTBUU W
JAI0T UM OLIEHKY

OTBeTHI Ha BOIIPOCHI B
x0/J1e TpoOIeMHON
Oecennl.

O6opynoBaHue u
Marepuabl JUis
JEMOHCTpPAIHU
OTIBITOB
(3KCTIEpUMEHTOB)
WNHurepakTuBHas
JI0CKa
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PaccuuteiBatoT cuny Apxumena.
AHaNIM3UPYIOT Pe3yabTaThI,
MOJTyYCHHBIC TIPH PEIICHUN 3a/1a4

3HAI0T yclI0BUS IUIaBaHUS Tell
YMerT 00BSICHATH )KU3HEHHBIE BOIIPOCHI 110 TEME U
IIpuMeHsTh TONTydEeHHBIC 3HAHUS TIPH PEIICHUN (PU3UIECKON 3a1a49n.

Pewenue vacmmnvix
3a0ay-0CMBICIIEHHE,
KOHKPETH3AINS U

HNurepakTuBHas
JI0CKa

BBIBOJI

= JIlnyHocTHBbIE: PemaroT KadeCcTBeHHBIE, pacueTHBIC 3aJaqu. orpabotka 3YH u CY /]
s ITo3naBaTenbHbIe: CaMOCTOSTENPHO CO3MAIOT ANTOPUTMBI JEATEIBHOCTU TIPH
o peLIeHNH Ipo0JIeM TBOPYECKOTO U IIONCKOBOTO XapaKTepa @DpoHTaNBHBIN 0IpPOC
47 E PeryastuBubie: CoOCTaBISIOT TUIAaH M IOCIEJOBAaTEIFHOCTh  ICHCTBHIL.
= CpaBHHBAIOT CBOW cmOCO0 AeHCTBHA ¢ 3TanmoHOM. OUIEHWBAIOT IOCTHTHYTHIN
&~ pe3ynbTar
KommyHnukatuBHbie: ONKCHIBAIOT COJIEp)KaHHE COBEPILACMBIX JCHCTBUHA U
Jal0T UM olleHKY OOIIaloTCs U B3aUMO/ICHCTBYIOT C ITapTHEPaMu 10 COBMECTHOM
JeATeIbHOCTH WK 00MeHy MH(popMaluei
Ha ombiTe BELSICHSIOT yCIOBHs, | 3HAIOT YCIOBHS, IPH KOTOPHIX TEJNO TOHET, BCIUIBIBACT WM HaxoxuTcs B | MccmemoBartenbckast Becsl ¢ pazHoBecamu
IIPU KOTOPBIX TEJIO TUIABAET, PaBHOBECHH BHYTPH nmabopaTtopHast paboTa,
BCIUTBIBAET, TOHET B )KUAKOCTH; MIPaBUIIBHBIC TIPSIMbIC [Tpobupka-momaaBox
paboTaroT B IpyIIIeE. YMeT TNpOBOAWTH 3KCIEPHUMEHT IO NPOBEPKE IUIABAHWS TEJN W 3alHCHIBATh | H3MEPEHUS, OTBET C ¢ mpoOKoi
R pe3ynbTaThl B BUJEC TaOJUIIBI, [€NaTh BBHIBOABI HA OCHOBE IKCIICPUMEHTAIBHBIX | €IMHUIAMH N3MEPEHUS
E JaHHBIX, paboTaTh B IPYMIE.ONUCHIBATh U OOBSCHSTH SIBJICHNE IUTABAHUS TEI B CU
g JIMYHOCTHBIE: YCIOBUH IIJIaBAHUSA TEJ B KUIKOCTH» Mensypka
48 2 Io3naBarensuble: CO3Jal0T AITOPUTM AEATEIBHOCTH NpU pemeHuu npobiem | OdopmiieHue paboThl,
2

JladopaTopHasi padora Ne§
« BbIsicHeHHe YCJI0BHI MJIaBaHUS TeJl B

MOUCKOBOI'0 XapakTepa. AHAIN3UPYIOT PA3IHYKs U MIPUYHMHBI UX TMOSBICHUS TIPH
CPaBHEHHUH C ITAJIOHOM.

PeryassituBHble: COCTaBISIOT TIUIAaH M IIOCNEJOBAaTEIBHOCTh  JACHCTBHIL.
CpaBHHBAIOT CBO# c110c00 ¢ 3TanoHOM. [IoHHMAIOT MPHUYUHBI PACXOKICHUH.
KoMmyHukaTuBHBIE:  YCTaHaBIMBAalOT  paboywe  OTHOIICHMS,  y4aTcs
3¢ PEKTUBHO COTPYAHUYATH M CIIOCOOCTBOBATH MPOIYKTHBHOW KOOTIEPAIIN

Cyxo# mecok
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IlnaBanue cynos. Bo3nyxonnaBanue. Pemenue

3aaav.

OOBSICHSIOT YCIIOBHS TIJIABAHUS
CyJIOB; IPUBOJAT IIPUMEPHI U3
JKU3HU IJTaBaHUA U
BO3/lyXOILIaBAHUS; OOBICHSIIOT
WU3MEHEHHE OCaJKH CyIHA;
MIPUMEHSIOT Ha MPAKTHKE 3HAHUSA
YCIIOBUI TUIaBaHUSA CyZIOB U
BO3/lyXOIUIaBAHUSL.

3HAK0T TEOPHIO IUIABAHUS TeJ

YMeT IpUMEHSATh TEOpUI0 apXWUMEIOBOW CHJIBl K IUIABAaHHIO CYAOB H
BO3/yXOIUIaBaHUIO Yepe3 3HAHHE OCHOBHBIX IOHSATHH: BOIOM3MEIIECHHE CYHAHA,
BaTep — JMHUSL, TPY30II0JbEMHOCTE.

JInuHocTHbIe: [IOHUMaIOT IPUHINT IUTABaHUS CYI0B, BO3AYXOIIaBAHUS
Ilo3naBaTenbHble: AHATU3UPYIOT YCIOBHSA M TpeOOBaHUS 3a1aud. Bripaxaror
CTPYKTYPY 3aJadd pasHBIMH CPEICTBaMH, BHIOMPAIOT OOOOMICHHBIE CTpaTeTHd
PpEIICHUSL.

PerynsatuBuble: CocCTaBnAlOT MJaH M IOCIEAOBATEIbHOCTD
CpaBHHBAIOT CBOM CIOCOO JEHCTBUS ¢ ATAIOHOM
KommyHukaTuBHble: OIUCHIBAIOT COJCPKAHUE COBEpIIAEMBIX NeHCTBUI U
JTAf0T UM OILICHK.Y

IEUCTBUH.

Pewenue vacmmuoix
3a0ay-0CMBICIIEHHE,
KOHKpeTH3aIus u
orpabotka 3YH u
CVY/.

3amanus Ha TTOUCK
WHPOPMALIUH TI0
HOBOMY MaTepHaily
odopmicHHe
KOHCITCKTA.

[IepconanbHbIii
KOMIIBIOTEP, IKPaH,
TIPOEKTOP,
[IPE3EHTALIMOHHBIN
MaTepua,
3JIEKTPOHHBIE
mocoous

HNurepakTuBHas
JIOCKa
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Ob6obwenue u WHTtepakTuBHas
g [IpumeHsIOT 3HaHUA U3 Kypca 3HAKOT TEOPHIO IIABAHUS TET cucmemamusayus JI0CKa
= MaTeMaTHKH, Teorpaduu npu YMewT puUMEHATh TEOPUI0 apXUMEJOBOM CHJIBI K IUIaBaHUIO CYJOB U | Mamepuana.
8 pEILICHUH 3aad. BO3/yXOIUIaBaHUIO Yepe3 3HAHHE OCHOBHBIX IOHSATHH: BOIOM3MEIIECHHE CYHAHA,
= BaTep — JMHUSL, TPY30II0JbEMHOCTE. OtBeTHI HA BOIIPOCH B
g‘ . JInuHocTHbIe: [IOHUMaIOT IPUHINT IUTABaHUS CYI0B, BO3AYXOIIaBAHUS X071€ MpoOIEeMHON
2]
5 = Ilo3naBaTenbHbIe: AHATU3NPYIOT YCIOBHA U TpeOoBaHUs 3amadyn. Bripaxaror | Oecemsl.
=
50 3 3 CTPYKTYPY 3aJadd pasHBIMH CPEICTBaMH, BHIOMPAIOT OOOOMICHHBIE CTpaTeTHd
S 8 PpEIICHUSL.
S5 PeryasituBubie: CoOCTaBIAIOT IUTAaH U TIOCIEJOBATEIbHOCTh  JICHCTBUU.
=5 CpaBHMBAIOT CBOM €1IOCO0 AEHCTBUSA C 3TaJOHOM
%E KommynukaTuBHbie: ONKCHIBAIOT COJIEp)KaHHE COBEPILAEMBIX JCHCTBUHA U
g Q JalOT UM OLICHKY
L =
=
o =
=
=
-3
=
=)
=
2
=]
=
WNHurepakTuBHas
Pewenue uacmnuvix JIOCKa
Ot1pabaThIBAIOT HABBIKM YCTHOTO | 3HAIOT OCHOBHBIE MOHATHA. OmnpexneneHus, (GopMyabl M 3aKOHBI 10 TeM€ | 3a0au-OCMBICICHUE,
CUeTa, peleHue 3a1aq «Apxumenosa cuiay, «IlnaBanue Tem» KOHKpETH3aIus 1
YMeT NpUMEHSTh IT0Jy4eHHbIe 3HAHNS TIPH PEIIeHNH PU3NIECKON 3a/1a49u. 0TpaboTKa HOBOTO
51 JInuHocTHBIE: PemraioT kauecTBeHHbIE, pACUCTHBIC 3aJa4H. croco0a JIeHCTBHA.

Pemenne 3agau

IMo3naBaTenbHBbIe: AHATU3UPYIOT YCIOBHSA M TPeOOBaHUS 3aJa4yd. BrIpaxaroT
CTPYKTYpPY 3a/ladyd pa3HbIMH CpeICTBaMH, BHIOMpaIOT O0O0OOIIEHHBIE CTpaTeTruu
pereHus.

PeryassituBHble: COCTaBISIIOT IIaH M IOCJIEJOBAaTEIbHOCTH
CpaBHUBAIOT CBO# CITOCOO JEUCTBUS C ITATIOHOM
KommyHukaTuBHble: OIUCHIBAIOT COJEPXKAHWE COBEPIIAEMBIX NEHCTBHH H
JAr0T UM OLEHKY

IEUCTBUH.

Dduznyeckuil JUKTAHT.
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o}
E Pazeépuymoe
= [IpuMeHSIOT 3HaHMS K pelieHnIo | 3HAI0T OCHOBHbIE NOHATHS. OmnpeneneHus, (GOPMyNIbl W 3aKOHBI II0 TEME | OyeHugaHue -
= 3amadq «Apxumenoa cuiay, «IlnaBanne Tem» MIPEABSIBICHAE
g 4 IIpuMeHSIIOT TOydeHHBIC 3HAHUS TIPH PEIICHUH (HU3NIECKO 3aa4n. pe3ynpraToB 3YH.
52 58 JlnyHocTHBbIE: [[eMOHCTPUPYIOT YMEHUE pEeIIaTh 3a1a9H PAa3HBIX THIIOB.
Z 2 IMo3naBatenbHble: Boibupator Hanmbonee a3ppekTuBHBIE CIOCO0BI U moaxoasl kK | KonTponsHas padorta
] = o
M = BBIIIOJTHEHHIO 3aIaHU. Ne 3.
Y oOs PerynsituBHble: (OCO3HAaIOT KayecTBO M YpPOBEHb YCBOCHHS y4eOHOTO
en ¥
g E Marepuana.
sz KoMMyHuUKaTHBHBIe: VYMEIOT TMPEICTaBIATh KOHKPETHOE COJEpKaHHe U
= o
S = NPE/ICTABIITh €T0 B HYXKHOM (hopme
8 %
= DN
=3
: h
o
=
[~
=9
=
=
=]
=z
I'naBa 4. Padora u MomHoCTh. JHeprus. 11 yacos. (§§55-68)
BrryncisioT MexaHHYECKYI0 3narr ompeneneHue, GopMmyiy, €IMHHIBI M3MEPEHHs, CHOCOObl M3MeHeHHs | Pewenue yueOHou IlepconaabHBIHI
paboTy; ONPENENIIOT YCIOBUSA, | MEXaHUYEeCKOH paboThI 3a0ayu-TIOUCK U KOMIIBIOTEP, DKpaH,
H606XOI[I/IMI)IC JJIA COBEPLICHUA Ymeror BBIYUCIISTH MEXaHNYECKYIO pa60Ty u OINpCACIIATh OTKPBITUE HOBOT'O IIPOCKTOP,
MEXaHHYECKOH pabOThI YCIIOBUS. HEOOXOAMMBIE JIJISi COBEPIICHHSI MEXaHUUECKON pabOThI criocoba neicTBri MpE3eHTAI[MOHHBIN
JInyHocTHbIe: [IpuBOIAT MpUMEPHI MEXaHUIECKOH paboTEHI. Marepuaz,
Ompenensror BO3MOKHOCTh COBEpPILICHHS MeXaHW4ecKoW pa®oTel. M3MepsioT u | 3amaHus Ha MOUCK JJIEKTPOHHBIE
BBIYHCIIAIOT pabOTy CHIIBI TSHDKECTH M CHIIBI TPEHHUS. nH(pOpMaInH 110 ocoous
53 IMoznaBarennbHble: Boiiensior u  GopMynupyroT TO3HaBAaTENBHYIO [€Jb. | HOBOMY MaTepHally u Ob6opynoBanne u

Mexanuveckasi padora. ExuHunbl

padoThbI.

BrIemsifoT KoJIM4ecTBEHHBIE XapaKTePUCTHKH O0BEKTOB, 3alaHHBIC CJIOBAMH.
PeryastuBuble: [IpmHEMAaOT TIO3HABATENBHYIO L[ENb W COXPAHSIOT €€ MpHh
BEIIIOJTHCHUH YYCOHBIX JICHCTBHH.

KoMmyHukaTuBHble: Ydarcs dJ(QQPEKTHBHO COTPYAHHYATh B  TPYIIE:
pacnpenensroT (YHKIIMA U OOS3aHHOCTH B COOTBETCTBHM C TIOCTaBICHHBIMU
3a/1a9aM¥ ¥ WHAUBUIYAIbHBIMU BO3MOYKHOCTSIMH.

odopmicHHEe
KOHCIICKTA.

MaTepuasl 1JIs
JIEMOHCTpALX
OTIBITOB
(3KCTIEpUMEHTOB)
WNHrepakTuBHas
JIOCKa
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MomnocTts. Pemmienue 3agau.

BBIUUCTSIOT MOIIHOCTD IO
M3BECTHOH paboTe; MPUBOIST
NPUMEpPHI €ANHHUI] MOIITHOCTH
Pa3ITMYHBIX TEXHUYECKUX
prOOPOB M MEXaHNU3MOB,
AHATM3UPYIOT MOIIIHOCTH
Pa3IMIHBIX IPHOOPOB;
BBIPAXKAIOT MOIITHOCTh B
Pa3IUYHBIX €OUHNIAX; IPOBOASAT
CaMOCTOSATENILHO UCCIICJOBAHUS
MOIIHOCTH TEXHHUYCCKUX
YCTPOMCTB, I€7al0T BHIBOJIBI.

3nalT ompeneneHue, GpopMyiy, €IMHHIBI M3MEPEHHs, CHOCOOBI W3MEHEHHS
MOIIHOCTH

YMeT BBYHCIATH MOIIHOCTh TI0 W3BECTHOH pabOTe, NPHUBOIUTH NPHMEPHI
€IVHMI] MOIIHOCTH pAa3JIMYHBIX TPHOOPOB W TEXHWYECKHUX YCTPOUCTB,
aHAIN3MUPOBATH MOITHOCTH Pa3JIMIHBIX IPHOOPOB U

NPUMEHSATh IOTyYCHHBIC 3HAHUS PN PEIICHNH (PU3NUCCKO 3a1adm.
JInuHocTHBIe: Baucisior paboTy CHIIBI TSHKECTH U pabOTY CHIIBI TPEHHS.
WzmepsroT paboTy CHIIBI TSDKECTH U pabOTy CHIIBI TPEHHS.

Ilo3naBaTenbHbIe: AHATU3NPYIOT YCIOBHSA M TpeOOBaHUS 3amaud. Bripaxaror
CTPYKTYPY 3aJaud pasHbIMH CPEICTBaMH, BHIOHUPAIOT OOOOIICHHBIC CTPATEIHU
peureHus.

PerynsatuBHuble: CoCTaBnAl0T MJaH M IIOCIEAOBAaTEIBHOCTh  JIEHCTBUM.
PacnpenensroT QyHKIMKA U 00bEM 3aTaHHIA.

KommyHukaTuBHBIE:  YCTaHaBIMBalOT  paboyre  OTHOIIGHMS,  y4aTcs
3¢ PEKTUBHO COTPYAHMYATH U CIIOCOOCTBOBATH MPOAYKTHBHON KOOTIEPAIIHH.

Pewenue yuebnoi
3a0a4U-TIOUCK U
OTKpPBITHE HOBOTO
croco0a IeHCTBHIA.

Pewenue vacmmuvix
3a0a4-0CMBICIIEHHE,
KOHKpeTH3aIus u
orpabotka 3YH u
CVY .

3aaHus Ha TIOUCK
uHbOopMaLUH 1O
HOBOMY Marepuainy
odopmicHHEe
KOHCIICKTA.

Tecr.

[IepconanbHbIii
KOMIIBIOTEP, IKPaH,
MIPOEKTOP,
[IPE3EHTALIMOHHBIN
MaTepua,
3JIEKTPOHHBIE
mocobus

WNHurepakTuBHas
JI0CKa
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IIpocTbie MexaHu3Mbl . Poiuar. Poiuaru B TexHuKe, ObITY,

npupoae. PaBHoBecue cuJji Ha ppiyare. MOMEHT CHJIBI.

[IpuMeHSIOT ycaoBUs
paBHOBECHSI pbluara B
NPAKTUYECKUX LENAX: MOAHATUH
U IIepeMeeHIH Ipy3a;
OIPE/ISIISIOT IJICYO CHJIBI;
pemaioT rpaduIecKue 3a1aumn.

3HAOT TPOCTHIE MEXaHW3MbI, WX BUABI, HazHadeHus. OmpexneneHue pblyara,
IUICYO CHJIBI, YCIIOBUSI PABHOBECHS pbluara

YMelT NpUMEHSTh HOTyYeHHbIE 3HAHUS IIPH PELICHUH (HU3MUECKON 3a1a9H.
JInyHocTHbIe: [IpuBOAAT IpUMEPHI YCTPOMCTB, CIIyKALUX IS
mpeoOpa3oBaHus CHIIEL.

[IpemmararoT cioco0B! MPeoOpa30BaHUS CHITBI

ITo3HaBaTenbHbIe: BoiiensioT 00BEKTH M MPOLECCHl ¢ TOYKH 3PCHUS LIEJIOTO U
yacTen.

PeryasituBuble: CaMOCTOSTENBHO  (OPMYJIHMPYIOT —II03HABATEIBHYIO IEJb.
OCyIlIECTBJ'DHOT ﬂeﬁCTBHﬂ, MPpUBOAAIINE K BBIIIOJITHCHUTO MOCTaBJICHHOM OCJIn.
KommynukatuBHbie: ONKCHIBAIOT COJIEp)KaHHE COBEPILAEMBIX JCHCTBUHA U
JTAI0T UM OIICHKY.

Pewenue vacmmuoix
3a0ay-0CMBICIIEHHE,
KOHKpeTH3aIus u
orpabotka 3YH u
CVY/.

OTBeETH Ha BOIIPOCHI B
X07ie IPoOIeMHOI
Oecenbl.

[IepconanbHbIii
KOMITBIOTED, SKPaH,
MIPOEKTOP,
[IPE3EHTALIMOHHBIN
MaTepHal,
3JIEKTPOHHBIC
ocoous
O6opynoBanne u
MaTtepualibl OJid
JIEMOHCTpAIUU
OIIBITOB
(3KCTIEPUMEHTOB)

MNHurepakTuBHas
JIOCKa
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Pemenne 3anau. Ilpoctbie Mexanu3msbl . Poiuar.

MoMeHT CHJIBI.

[IpuMeHSIOT ycaoBUs
paBHOBECHSI pbluara B
NPAKTUYECKUX LENAX: MOAHATUH
U IIepeMeeHIH Ipy3a;
OIPE/ISIISIOT IJICYO CHJIBI;
pemaioT rpaduIecKre 3a1aun

3HaI0T onpesielleHue MOMEHTA CUIIbI

YMeT NpuMeHATh NONTyYeHHbIC 3HAHUS NPU pelIeHUH (PU3NUECKOil 3a1auH.
JInyHocTHBIE: PemaioT KaueCTBEHHbIE, pACUETHBIE 3a1a4u.

Ilo3naBaTenbHble: AHATU3UPYIOT YCIOBHSA M TpeOOBaHUS 3amaud. Bripaxaror
CTPYKTYPY 3aJadd pasHBIMH CPEICTBaMH, BHIOMPAIOT OOOOIMICHHBIE CTpaTETHU
pELICHUSL.

PeryasituBuble: CoOCTaBISIOT TUTAaH M TOCIEJOBAaTEIFHOCTh  ICHCTBHIL.
CpaBHHBAIOT CBOH CIIOCO0 JEHCTBUS C ITATIOHOM

KommyHukaTuBHble: OIUCHIBAIOT COJCPKAHUE COBEpIIAEMBIX JeHCTBUI U
JTAf0T UM OLICHKY

Komnnexcroe
npumenenue 3VH.

@poHTANBHBIN OMPOC.

[IepconanbHbIii
KOMIIBIOTED, IKpaH,
MIPOEKTOP,
[IPE3EHTALIMOHHBIN
MaTepHal,
3JIEKTPOHHBIC
mocoous
O6opynoBanne u
MaTtepualibl OJid
JIeMOHCTpaluu

HNurepakTuBHas
JIOCKa
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HpOBep)HOT OIIBITHBIM ITYTEM,

3HaT yCTpOﬁCTBO U YMCTb YCPTUTH CXEMbI IPOCTHIX MCXaHU3MOB

JlabopaTopHas paboTa,

Prruar Ha mrtaruse

C NIOJABHMXXHBIMH U
HCTIOABUXXHBIMHA Oj0KaMu U
JCJIAaK0T BBIBOJBI.

JESITeIbHOCTBIO MOCPEACTBOM IOCTAHOBKHU LENEH, NMIAHUPOBAHMS, KOHTPOJI,
KOPPEKIMH CBOUX JCHCTBUI U OLIEHKU YCHEIHOCTH YCBOSHHUS.

PerynsituBHble: CaMocTOATENbHO (OPMYJIHPYIOT MO3HABATEJIBHYIO —LElb.
OcCymecTBIAIOT ASUCTBUS, TPUBOAAIINE K BBIITOJTHEHHUIO TOCTABICHHOMN IIETIH.

MaTepHralibl AJid
JACMOHCTpalun

bl
= TIPY KaKOM COOTHOLICHUH CHJI U | YMEIOT JenaTh BBIBOJBI Ha OCHOBE SKCIEPHUMEHTAIBHBIX JAHHBIX, paboTaTh B | MPaBUIbHbIEC IPSMbIE
2
5 8 UX TIJIeY phIYar HaXOANUTCS B TPYIIIE ¥ 3aMUCHIBATh PE3YNBTAThI B BUIE TAOJINIIBL. N3MEPEHNS, OTBET C Habop rpy3os
e PaBHOBECHH; TIPOBEPSIOT Ha eIMHALIAMA U3MEPEHHA
g o OIBITE IPAaBUIIO MOMEHTOB; JInyHocTHbIe: IIpOoBEPAIOT YCIIOBUS paBHOBECUS pblyara. B CH. Jluneiika
(3
2z MIPUMEHSIOT MPAaKTHIECKHE IToznaBarenbHble: CO3al0T aNrOPUTM AEATEIBHOCTH NMPU PELICHUH HpPoOsieM
57 g5 §' 3HaHUS NPH BELSICHEHUT ITOMCKOBOT'O XapakTepa. AHATU3UPYIOT pa3iINdus U MPUIHHEI UX mosiBiieHHs pu | OdopmiteHne padoTsL,
a E = YCIIOBUI PaBHOBECHS pbIYara, | CPaBHEHHH C 3TAJIOHOM BBIBOI.
:— =] E 3HaHUS U3 Kypca OHOJIOrHY, PeryasituBuble: CoOCTaBISIIOT IUIAH M TOCJIEAOBATENILHOCTh  JACHCTBUIL.
NA
= = MaTeMaTUKH, TeXHOJIOTHH. CpaBHUBAIOT €TO C ITAIOHOM.
e = PaboraroT B rpymnre. KommyHnukaTuBHble: Yuarcs d3((eKTHBHO COTpyAHWYaTb B  TpYIIe:
9
S E 2 pactipesensioT (YHKIMA W OOSM3aHHOCTH B COOTBETCTBUHM C IOCTAaBJICHHBIMH
= S g 3aa4aMU U UHAMBUAYAIBHBIMUA BO3MOKHOCTSIMU.
- & @
A~ =
-
= ]
=
[
=
£2
5 2
(=4
: ©
<
=
y IIpuBonar npumepsl 3HAIOT T[OHATHE HENOJABIKHOTO U TOABMXKHOTO 0OJIOKa, «30510TOe TpaBuio | Komniexchoe IlepcoHanbHbIi
S o MPUMEHEHHUS] HETIOABHKHOTO M | MEXaHHKN npumenenue 3YH. KOMIIBIOTE, JKpaH,
g = MOJBI)KHOTO OJIOKOB Ha YMerT 00BICHATh YCTPOUCTBO M YEPTUTH CXEMBI IIPOCTHIX MEXaHMU3MOB, PEIIaTh IIPOEKTOD,
E. g NIPaKTUKE; CPABHUBAIOT 3aJ[a4M C IPUMEHEHHEM U3YUYEHHBIX 3aKOHOB U POPMYIIL. 3aaHus Ha TIOUCK IPE3EHTALIMOHHBIN
= B A JEHCTBUE NOABUKHOTO U IIpuMeHsITH TIOJTy4YEeHHBIC 3HAHUS TIPH PElIeHUH PU3UIECKON 3a/1a4u. uHbopMaLuK Mo Marepuaz,
g § § HETIOABIKHOTO OJIOKOB; JInyHocTHBIe: V3y4aroT yclIOBUS PAaBHOBECHS HENOJBIKHOTO U IIOJBUXKHOIO | HOBOMY Marepuaiy U DJIEKTPOHHBIE
E S = paboTarot ¢ TekcToM maparpada | OJIIOKOB, 00JIacTH MX IPUMECHEHUS. odopmicHHEe mocoous
58 28 g yueOHMKa, aHau3upytoT onbIThl | Ilo3HaBaTeqbHbIe:  YIPaBIAIOT CBOSH  IO3HABAaTEIbHOW W y4eOHOHM | KOHCIEKTa. Ob6opynoBanue u
52
o
: :
= =
[~
=

KommyHukaTuBHble: PazBuBaroT cmocoOHOCTh OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a OpraHU3allli0 COBMECTHOTO JE€HCTBHUS.
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a IIpuBoasT npumepsl 3Hal0T ompeAeleHUE phluara, IJiedya CHIBL, YCIOBHUE paBHOBecUs pbruara, | Komniaexchoe IlepconanbHBIH
S 2 IIPUMEHEHHUS HETIOABMKHOTO U | MOMEHT CHJIBI npumenenue 3YH KOMITBIOTED, IKPaH,
= z MOABIXHOTO OJIOKOB Ha YMeT NpUMEHATh 3TH 3HAHWA Ha TNPAKTUKE 11 OOBSICHEHUS NPHMEPOB B MIPOEKTOP,
& 5 MIPaKTHKE; CPAaBHUBAIOT MIPUPOJIE, OBITY U TEXHHUKE OtBeTHI HA BOIIPOCH B MPEe3eHTaIlMOHHBIN
: : JEWCTBUE MTOJABUKHOTO U JInyHocTHBIE: PemaioT KayeCTBEHHbIE, pACUETHBIE 3a1a4u. X07Ie IPoOIeMHOI Marepual,

59 gz HETIOABIDKHOTO OJIOKOB; Ilo3naBaTenbHbIe: AHATU3UPYIOT YCIOBHA M TpeOOBaHUS 3amaun. Bripaxaror | Gecensl 3JIEKTPOHHBIE
3= paboTarT ¢ TeKCTOM maparpada | CTpyKTypy 3aJadqd pa3HBIMH CPEICTBAMH, BHIOMPAIOT OOOOIICHHBIE CTPATETHH mocoous
s y9e0HHKA, aHATH3UPYIOT ONBITHl | PEIICHUS. Tecr. O6opynoBanne u
5 g C TIOABWKHBIMH U HE PerynsatuBHble: CoCTaBidi0T MJJaH M IIOCIEAOBAaTENbHOCTh  ACHCTBHIMA. MaTepHabl 1
E g [OABWYKHBIMHU OJIOKAMU U CpaBHUBAIOT CBOI1 c1IOCOO JEUCTBUS C ITATIOHOM JIEMOHCTpPALUKA
A 3 JIeNa0T BHIBOJIBI KommyHukaTuBHble: OIUCHIBAIOT COJCPKAHUE COBEpIIAEMBIX NeHCTBUI U

o Jal0T UM OLIEHKY. HNurepakTuBHas

JI0CKa

¥ ONBITHBIM IyTEM 3HaloT onpenenenue, GopMyibl, equHAIE n3Meperus KI1/1 JlaboparopHas pabota, | JJocka
yCTaHaBJIMBAIOT, YTO TTOJIE3HAS YMeT NpUMEHSTh TEOPHIO K PEIICHHIO 33/1a4, SKCICPHUMEHTAIBHO ONPEASNATh | MPaBUIbHbIC IPSMbIC Bpycoxk
paboTa, BEIIOITHEHHAS C KII/] HaKJIOHHOH MJIOCKOCTH N3MEpEHNs, OTBET C Junamometp
MIOMOIIBIO TIPOCTOTO MeXaHn3Ma, | JImuHocTHbIe: PasnuyaroT moNe3Hyl0 M IONHYIO (3aTpadeHHYI0) padoTy. | eIMHHIAMH M3MEPEHUS
MEHBIIE MMONTHOW; aHaMMBUPYyoT | [lormmaror  ¢usmdecknit  cmbicn  KIIJI  wmexanmmsma. Bermumcmsror  KIIJ | 8 CU. M3mepurenbHast
KITJ pa3zanuHbIX MEXaHHU3MOB; npocteixmexanusmoslzmepstor KITJ HakJIIOHHON TJIOCKOCTH. JIeHTa (JTMHEHKa)
paboTaroT B rpymre. Mo3naBarensHble: Bpuiensior u  GopMynupyroT Mo3HaBarelbHyl Lenb. | OdopmieHue paboTsl,

BbIemsIoT KOJMMYECTBEHHBIE XapaKTePUCTHKH OOBEKTOB, 3aJaHHBIC CIOBAaMH. | BBIBOJ. HlTatuB ¢ Mmydroii u
60 Co3mal0T  aNrOpuUTM  JEATENBHOCTH TIPH PEUICHHH MpoOJieM IOHMCKOBOTO Jankon

Koaddunuent nose3noro aeiicreus
MexaHu3Mma. Jlabopatopuasi padora Ne 10

Onpenenenue KII/I npu noabeme Tesia 1o

HAKJIOHHOH IIOCKOCTH .

XapakTepa. AHAIM3UPYIOT PAa3IUUUs ¥ NPUYUHBI UX NOSABICHUS IIPU CPAaBHEHHH C
JTaJIOHOM

PeryassituBHble: CoCTaBISIOT IUIaH M TOCJIEJOBATENBHOCTh JACHCTBHHA NpHU
pelleHNH KOHKpeTHOM 3amauyd. CoCTaBIAOT IUIAH M IOCIEN0BATENBHOCTB
JEHCTBUI ITPH BHIIOJIHEHUH JTa00PATOPHOU PabOTHI.

KommyHukaTusHble: Pa3BuBaioT ciocoOHOCTH OpaTh Ha ce0sl OTBETCTBEHHOCTD
3a  OpPraHU3alMI0  COBMECTHOro  JedcTBus ~ ONHCHIBAIOT — COJEpXKaHHE
COBEpIIAEMBbIX JEHCTBUI U AAIOT UM OILICHKY.
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3Hepmsl. IMoTteHnuaabHast ¥ KHHETHYECKAS

sHeprus. [IpeBpamenue s3Hepruii.

IIpuBoasaT npuMepHI Tell,
00111011 X TTOTEHIHAIBEHOH,
KUHETUYECKON IHEPTHUEH;
paboTaroT ¢ TekcToM maparpada
yaeOHHKa.

IIpuBonat npumMepsl
TIPEBPAICHUS YHEPTUH U3
OZHOTO BUJA B IPYIrOM, TeN

3HAOT MOHITHE «IHEPTHs»,(KMHET. W TMOTEHI. ), 0003HaucHue, (HOPMYIbl U
eANHUILY U3MEPEHUS

YMeT pemath 3agadyd ¢ NPUMEHCHHEM HW3YYEHHBIX (HOpPMYI,00BsICHITH
mpeoOpa3oBaHus SHEPTHH Ha TIPIMEpax

[puMeHATH TOIYYCHHBIC 3HAHUA NIPU PEIICHUH (pH3MIeCcKON 3a1adm.
JInyHocTHble: PasnuuaroT Buabl SHepruu. [lpuBomsT mpuMephsl  Tel,
00JamaromuX MOTEHIINATFHON M KHHETUIECKOH SHeprueil. BeraucisioT 3HaueHne
sHepruu. CpaBHHBAIOT SHEprum Teil. [IOHMMAaroT 3HAUYEeHHE 3aKOHA COXPAHCHUS
SHEpPruu s OOBSICHEHHS MPOILECCOB B OKpyXKaromeMm Hac mupe. CpaBHHBAIOT

Pewenue yuebnoi
3a0a4U-TIOUCK U
OTKpPBITHE HOBOTO
crioco0a JeHCTBHIA

OTBETH Ha BOIIPOCHI B
X07ie IpoOIeMHOI
Oecebl.

[IepconanbHbIii
KOMIIBIOTEP, IKPaH,
IIPOEKTOP,
[IPE3EHTALIMOHHBIN
MaTepHal,
3JIEKTPOHHBIE
mocobus
ObopynoBanne u
MaTepuasl s

00J1a1a10IINX OJJTHOBPEMEHHO U | M3MEHEHUE DHEPI'HHU TP ABHKESHUH TEJl. JIEMOHCTpaLu
61 KMHETUYECKOU U Io3naBarensuble: Bpiensior u  GopMyNIupyIOT IO3HABATENbHYIO —LEIb. OIIBITOB
NOTEHLIMAIbHON YHEPIUEH; BBIIEnsoT KOJMYECTBEHHBIE XapaKTEPUCTHKH OOBEKTOB, 3aJaHHBIC CIIOBAMH (3KCTIEPUMEHTOB)
paboTaroT C TEKCTOM. VYcraHaBnMBarOT IPUYMHHO- CIEACTBEHHBIEC CBSI3U B KOHKPETHBIX CUTYALIUAX.
PeryasituBHble: [IpuHMMArOT IO3HABATEJIBHYIO LEJIb U COXPAHAT €€ IIpU HNurepakTuBHas
BBIITOJTHEHUH YYEOHBIX JICHCTBHH. BBIIBHTraroT rumoresy, mpeuiaraioT MyTH ee JIOCKa
pemerust. CTaBAT ¥ peaIu3yIoT y9eOHYIO 3a/1a4y.
KommynukaTuBHabie: C JOCTaTOYHON MOJHOTOM U TOYHOCTBIO BBIPAXKAIOT CBOU
MBICIIH B COOTBETCTBHH C 33[a4aMU M yCIOBUSIMH KOMMYHUKAIHH.
IIpyMeHSIOT HaBBIKH YCTHOTO 3HAIOT TOHATHE «IHEpPrus» (NOTeHIMaNbHas W KuHeTndeckas). OOGoszHaueHwe, | Komniexcnoe IepconanbHbIil
c4eTa, 3HaHUS U3 Kypca ¢dbopMynsl M eqUHUIBI H3MepeHHs. DOpMYTHpPOBKY 3aKOHA COXpaHEHUs W | npumenenue 3YH. KOMIIBIOTEP, JKPaH,
MaTeMaTHKH, ONOJIOTHH: TIPU IIpeBpallEHHs YHEPTHU MIPOEKTOP,
pELICHUN KaYECTBEHHBIX U YMewT pemars 3aJaud C NPUMEHEHHWEM H3Yy4YeHHBIX (opMyl, OOBSICHATH | PU3MYECKUIl TUKTAHT. [IPE3EHTALIMOHHBIN
KOJIMYECTBEHHBIX 3a7a4. mpeoOpa3oBaHus SHEPTUH Ha IPUMEpax MaTepual,
AHaIM3MPYIOT pe3yabTaThl, JInyHocTHBIE: PelaroT kaueCTBEHHbIE, pACUETHBIC 3a1a4uu. 3JIEKTPOHHbIE
62 IIOJIyYEHHBIE [IPU PELICHUU ITo3naBaTenbHble: AHATU3UPYIOT YCIOBHSA M TpeOOBaHUS 3a1aud. Bripaxaror nocob6us

Pemienue 3agau

3ajga4

CTPYKTYpPY 3a/ladyd pa3HbIMH CpeJICTBaMH, BBHIOMpaIOT OOOOIIEHHBIE CTpaTeTruu
petieHus.

PeryasstuBHbie: COCTaBISIFOT IUTaH ¥ TOCIEJOBaTEIBFHOCTH
CpaBHHBAIOT CBOH CIIOCO0 JCHCTBUS C 3TAIOHOM
KomMmyHukaTtuBHble: ONUCHIBAIOT COJEP)KAHUE COBEPIIAEMBIX AEUCTBUM U
JTAFOT UM OICHKY

IEUCTBUH.

O6opynoBanue u
MaTtepualbl IJid
JIEMOHCTpAIU
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Pemarot 3agauu Ha pacyer
pa6OTLI, MOIIHOCTH, SHEPIUn

3HalT mNOHATHSA paboTa , MOLIHOCTb, DHEPTHs, €IHH. W3MEpeHHus, (HOPMYJIb,
3aKOH COXPaHEHHUs SHEPTUU

YMeT pemars 3aJadd C NPUMEHCHHEM H3Y4YEHHBIX (OpMyl, OOBSCHATH
peoOpa3oBaHNs SHEPTHU HA IPHMEpax

KonrponsHas pabora
Ne 4,

v &
s 2
g :
63 s E JInuHocTHBIE: [IeMOHCTPHPYIOT yMEHHE PEeIIaTh 3a1a4i Pa3HbIX TUIIOB.
= g o3naBarenbHbie: Briduparor Hanbomnee 3 peKTHBHBIE CITOCOOBI U TOAXOIBI K
= g BBITTOJTHEHHIO 3aIaHUM.
5 2 PerynsituBHble: (OCO3HAaIOT KayecTBO M YpPOBEHb YCBOCHHS y4eOHOTO
= E‘ Marepuana.
8 KoMMmyHuKaTHBHBIE: YMEIOT MPEACTAaBIATh KOHKPETHOE COJCpPXKaHUE U
=g NIPECTABISITh €T0 B HYXKHOMH (hopme.
IHoBTOpeHue (5 yacon)
3ammra IpoeKToB
3anmmaroT NPOeKTHI JlmunoctHble: PadoTatot ¢ «KapToukoii o3JIeMEHTHOTO KOHTPOJISY. Pazeépuymoe IlepcoHanbHbIi
(BeICcTYyIUIEHHE, pe3eHTanuu). | Ilo3HaBaTeabHble: OCO3HAHHO U NMPOU3BOJILHO CTPOSAT PEUEBHIC BHICKA3BIBAHUS | OoyeHusaHue- KOMIIBIOTEP, IKPaH,
VY4acTBYIOT B 00CYXICHUU B YCTHOH M mucbMeHHOW (opme Paboraror ¢ "kaproil 3HaHumil". OOCYXIaroT | OOIIECTBEHHBIH CMOTP IIPOEKTOP,
JIOKJIAI0B ¥ MIPE3CHTAIUH. 3aJaud, JANS pPEUICHHsS KOTOPBIX TpeOyeTcs KOMIUIEKCHOE MPUMEHEHHE | 3HaHHIl. Mpe3eHTalMOHHBIN
ycBoeHHbIX 3YH u CY ]| Marepual,
PerynsiruBHble: BBIZEIAIOT M OCO3HAIOT TO, YTO YyXE YCBOEHO, Ha KakKoOM | 3aJaHus Ha ITOWUCK JJIEKTPOHHBIE
64 YpOBHE, HaMeyaroT IIyTH YCTpaHeHHs mpoOenoB. OCO3HaHHO ONPENENSIOT | MHPOPMAINH IO ocoowus.

OT BEJHMKOro 3a0/IyKIeHHs K BETHKOMY

OTKPBITHIO.

YPOBEHb yCBOCHHS yueOHOTO Mareprana. CaMOCTOSTEIHHO CO3JAl0T allTOPUTMBI
JESITeIPHOCTA TIPH PEIICHUH TPOOJIeM TBOPYECKOTO M MOWCKOBOTO XapakTepa
BbiaensoT 1 0CO3HAIOT TO, YTO Y>K€ YCBOGHO W YTO €IlI€ MOMJIEKUT YCBOEHHUIO,
OCO3HAKOT Ka4€CTBO U YPOBEHb YCBOCHUS

KoMMyHUKATHBHBIe: YMEIOT TMPEJICTaBIATh KOHKPETHOE COJEpXKaHWe U
NPE/CTAaBISITh €ro B HYXHOW (opme. [IposBISIOT yBaKMTENbHOE OTHOIICHHE K
napTHEpaM, BHUMAHUE K JIMYHOCTH JPYroro, aAeKBaTHOE MEKIMYHOCTHOE
BOCIPHUATHE

HOBOMY MaTepuaiy u
odopmicHHEe
KOHCIICKTA.
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crocob CBOMX NEHCTBHH B CIIydae PACXOXICHMS 3TAJIOHA, PEabHOTO AEHCTBUS U
€ro NpojayKTa

OTpabaThIBalOT HABBIKK YCTHOTO | YMeEIOT INPHUMEHSTH IIOJlydeHHbIE 3HAHWS B HECTAHJIAPTHBIX CHUTyauusx, st | Obobwenue u [MepconanbHbIA
)E cuera, 00BSICHEHUS SIBIICHUH MPUPOJBI U MPUHIMIOB PabOThl TEXHMYECKUX YCTPOWCTB; | cucmemamusayus KOMITBIOTED, SKPaH,
° MEPEBOA €. I3MEPEHUS, UCTIONB30BaTh NPHUOOPETCHHBIC 3HAHWA W YMEHUS AJSI TOATOTOBKH IOKIAAOB, | 3HAHUIL. MIPOEKTOP,
e . peleHue 3aaaq pedepaToB U Ipyrux TBOPUECKUX padOT; yMETh 0OOCHOBBIBATH BHICKA3BIBAEMOE MPEe3eHTaIlMOHHBIN
; g . MHEHHE, YBAKHTEIBHO OTHOCHUTCS K MHCHHIO OIIIOHEHTAa, COTPyAHWYaTh B | OTBETH HAa BOIPOCH B MaTepHal,
5¢ Z MIPOIIECCE COBMECTHOTO BBIIOTHEHHMS 3a/1a4 X0z1e MpoOIeMHON 3JIEKTPOHHBIC
g = =S JlnmunoctHbIe: PaboTaroT ¢ «KapToukoil MOAIEMEHTHOTO KOHTPOIIS. Oecenpl. mocoous
65 £ z 2 Mo3naBatenbHbie: OCO3HAHHO W IPOU3BOJIEHO CTPOSIT PEUECBBIC BHICKA3BIBAHUS
= ZE B YCTHO# M NHCBMEHHON opme
é §_ % PeryasiTuBHble: BbIeNsIOT W OCO3HAIOT TO, YTO Y€ YCBOEHO, Ha KaKOM
és =y YpOBHE, HaMeyaloT NYTH YycTpaHeHHus MpoOenoB. OCO3HAHHO OMNPEIeNsIOT
£ g YPOBEHb yCBOCHUsI y4eOHOTO MaTepHana.
= KoMMmyHuKaTHBHBIE: YMEIOT TMPEACTAaBIATh KOHKPETHOE COJCpPXKaHUE U
g NPEACTAaBIATE ero B HyXHOH ¢opme. IIposSBISIOT TOTOBHOCTH a/IeKBAaTHO
E pearmpoBaTh Ha HYXIBl JpPYTHX, OKAa3blBaTh IIOMOIIb M 3MOLHOHAIBHYIO
MOJJICPKKY MapTHEpaM
= OTpabaThIBalOT HAaBBIKM YCTHOTO | YMEIOT TNPHMCEHATH IIOJNyYCHHBbIC 3HAHWS B HECTAHIAPTHBIX CHUTyalwsax, i | Obobwenue u IMepconanbHbIN
é CYeTa, IEPEBO] €/I. I3MEPEHUs, | OOBSICHEHHMS SIBICHHH NPHUPOABI U MPHHIUIOB PaOOTHl TEXHUUECKUX YCTPOICTB; cucmemamusayus KOMITBIOTEP, SKpaH,
= penieHue 3aaaq UCTIONIb30BaTh NPHOOPETCHHBIE 3HAHWSA W YMEHUs AJsl TIOATOTOBKU NOKJIAIOB, | 3HAHUIL. MIPOEKTOP,
= S pedepaToB U APYrUX TBOPUECKUX PabOT; yMeTh 0OOOCHOBHIBATH BBHICKA3bIBAEMOE MpE3eHTAI[MOHHBIN
<z S . MHCHHEC, YBAXUTCJIBHO OTHOCUTCSA K MHCHUIO OIIIOHEHTA, COTpyAHUYATHL B q)pOHTaJIBHBIﬁ o1poc. Mmarepual,
5SS & HPOLECCE COBMECTHOTO BBITIONHEHUS 337124 3JIEKTPOHHBIE
2 ):‘ § JluunoctHble: PadoTatot ¢ «KapToukoil o3JIeMEeHTHOTO KOHTPOJIS. nocoOust
E g Ilo3naBatenbHble: OCO3HAHHO U NMPOU3BOJIEHO CTPOSIT PEUEBBIC BHICKA3BIBAHUS
25 B YCTHO# U TUChMEHHOHN hopme
66 |=' gg PerynsiruBHbIe: BBIZEIAIOT M OCO3HAIOT TO, YTO yXE YCBOEHO, Ha KaKOM
z -.; A YPOBHE, HaMeyaroT IIyTH YCTpaHeHHs mpoOenoB. OCO3HaHHO OMPENENSIOT
5z YPOBEHb YCBOCHHS YU€OHOro Marepuaia. BHOCAT KOPpPEKTHBHI U JOIOJHEHUS B
3
g
=

KomMMyHukaTuBHBIE: YMEIOT MpPEICTaBIATDH
MIPEJICTaBIIAThH €T0 B HY)KHOH (opMe.

KOHKPETHOC COACpXKAHUE U
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67

HroroBasi KOHTPOJILHAs padoTa Kypca

¢u3uku 7 knacca

HpI/IMeHﬂIOT 3HaHUA K pCUICHUTIO
3aga4

TpeboBaHust K yPOBHIO MOJATOTOBKH YYaIlIUXcs K ypokam 1-65

JluunocTHbIe: J[eMOHCTPUPYIOT YMEHHE pemath 3ajadyd  0a3oBOro U
MOBBIIIEHHOTO YPOBHS CIIOKHOCTH

o3naBarenbHbie: Briouparor Hanbomnee 3G GeKTHBHBIC CIIOCOOBI U MTOAXOIBI K
BBITIOJIHEHHIO 3aJaHUH. YMEIOT BBIBOAUTE CIICICTBUS M3 HMEIOIINXCS B YCIOBUH
3a1aun NaHHBIX. BeiOupatoT Hanbonee 3¢ppekTnBHBIE CTIOCOOBI penIeHNs 3a1a4
PeryastuBuble: OCO3HAalOT KayeCTBO W YPOBEHb YCBOGHHS Y4eOHOTO
MarepHana.

KoMMmyHuKaTHBHBIE: YMEIOT MPEACTAaBIATh KOHKPETHOE COJCpPXKaHUE U
NPECTABISITH €T0 B HYXKHOM (hopme.

KonTtponsHas pabora
Ne 5
(uTorosas.)
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68

Pa6ora Hag ominOKaMu HTOrOBOM

ii padoThI.

KOHTPOJIBHOM pa

Oco3HaHUe KadyecTBa U yPOBHS
yCBOEHUsI yueOHOTro MaTepHaa
TI0 pa3zeny.
Koppeknus, 3akpemnieHue.

TpeboBaHust K yPOBHIO MOJATOTOBKH YYaIlIUXcs K ypokam 1-65

JlmunoctHble: PadoTatot ¢ «KapTo4koil MO3JIeMEHTHOTO KOHTPOJIS.
IToznaBatenbHble: OCO3HAHHO U IIPOU3BOJIBHO CTPOSIT PEUEBBIC BHICKA3BIBAHHS
B YCTHOW M MUCBMEHHOU (hopme

PerynsituBHble: O1ICHUBAIOT JOCTUTHYTHIA pe3ynbTaT. OCO3HAIOT KauecTBO U
YPOBEHb YCBOEHHS

KomMyHUKaTHBHBIC: VYMEIOT MNPEICTaBISATh KOHKPETHOE COJIEPKAHHE U
MIPEACTABISITE €r0 B HYXHOHW (hopme. ONHCHIBAIOT COAEP’KAHNWE COBEPINAEMBIX
JEUCTBUIL C LEIbI0 OPUEHTUPOBKU IPEIMETHO-NIPAKTUYECKOW WM HWHOU
nesTenbHOCTH [Ipuiep>kuBaroTcs MOPAIbHO-3TUUYECKUX M IMCHUXOJOTHYECKUX
MIPUHLIXIIOB OOLIEHUS U COTPYAHUYECTBA.

Pazeépnuymoe
oyeHuganue-
CaMOKOHTPOJIb U
CaMOOIICHUBAHNE.

Pabora Hax ommbkaMu
, YCTHBIHM 3a4eT.

HNurepakTuBHas
JI0CKa
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Cucmema oyenku
OneHKa 0TBETOB YUAIIMXCS

OueHka «5» CTaBUTBHCS B TOM Cllydae, €M ydaluiics oKa3plBaeT BEPHOE MOHUMaHUe (PU3HMUECKON CYLTHOCTH pacCMaTPUBAEMBIX SIBIEHUH M 3aKOHOMEPHOCT €,
3aKOHOB M TEOPHi, a TaK kK€ MPaBUIBHOE OIpeaesieHne (PU3MUECKUX BEIHYUH, UX €IUHHI] U COCOOOB M3MEPEHHS: MPABHIBLHO BBIMOIHACT YEPTEKH, CXEMbI U
rpadMKy; CTPOUT OTBET IO COOCTBEHHOMY IUIaHY, COIPOBOXKAAET paccka3 COOCTBEHHBIMM IpUMEpaMH, yMeeT HPHUMEHSATh 3HAaHWS B HOBOW CUTyaluu IpU
BBITTOJIHEHUH TPAKTHYECKUX 3a/IaHUI; MOXKET YCTaHOBHUTH CBS3b MEXAY U3y4aeMbIM U paHee N3yYCHHBIM MAaTEPHUaIoOM MO Kypcy (HU3UKH, a TAKKE C MaTepHajIoM,
YCBOCHHBIM IIPH U3YYEHUH PYTUX [IPEIMETOB.
OuneHka «4» CTaBUTBCS, €CIIM OTBET yYEHHKA YAOBJIETBOPSET OCHOBHBIM TPeOOBaHMSAM Ha OLIEHKY 5, HO JaH 0e3 MCIOJIb30BaHMs COOCTBEHHOTO IUIaHA, HOBBIX
IpUMEpPOB, O€3 NPUMEHEHUS 3HaHUI B HOBOHM CUTyaluu, 6€3 HCII0JIb30BaHMs CBSI3€H C paHee U3yYeHHBIM MaTepUaoM U MaTepHajaoM, YCBOCHHBIM IIPH U3yYEHUU
Ip. MPEIMETOB: €CIH y4YaIlIUKCs JOIMYyCTHI OJHY OMHMOKY WM He Oojiee ABYX HETOYETOB M MOXKET MX MCIPABUTH CAMOCTOSTEIBHO MM C HEOOIBIIONW TTOMOIIBIO
YUUTEIIS.
OueHka «3» CTaBUTHCS, €CIIM YYAIIUKCS MPABUILHO TOHUMAET (PU3HUECKYIO0 CYITHOCTh PACCMATPUBACMBIX SIBICHUH U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS
OT/eNbHbIe NPOOEIbl B YCBOGHHMHM BOIPOCOB Kypca (PU3MKH, HE MPENATCTBYIOLIME JalbHEHIIEMY YCBOCHHIO BOIPOCOB IMPOrpaMMHOIO Marepuasa: yMeeT
IIPUMEHSTh NOJyYEHHbIE 3HAHUS MPH PEIIEHUU IPOCThIX 33Jay C HMCIOJIb30BAaHUEM T'OTOBBIX (POPMYIN, HO 3aTpyAHSIETCS IPU PELICHUM 3a7ad, TpeOyrommx
npeoOpa3oBaHusl HEKOTOPBIX
dbopmyn, momycTuil He 6oJiee O HOM rpy0oil OMMOKN U ABYX HETOYETOB, HE Oosiee OJHON TPyOOH U OJHON HerpyOol omuOKu, He Oosiee 2-3 HEerpyObIX ONIHMOOK,
OJTHOI Herpy0oil omnOKH U TPEX HEAOUETOB; TOMyCTUI 4-5 HETOUETOB.
OueHka «2» CTaBUTCS, €CJIM y4allluiicsd HE OBJa/e] OCHOBHBIMHU 3HAaHHUSIMH U YMEHUSIMU B COOTBETCTBUU C TPeOOBAaHUSAMH MPOTPAMMBI U JONYCTUI OOJIbIIIe
OLIMOOK M HE0UETOB YeM HEOOXOAUMO IS OLIEHKHU <«3».

OneHKa KOHTPOJbHBIX Pa0oT
Ouenka «5» cTaBUTCs 32 pabOTy, BBINOJHEHHYIO IOJHOCTBIO 0€3 OIMOOK U HEJOYETOB.
Ounenka «4» cTaBUTCS 3a paOOTY BHIIOJHEHHYIO MOJTHOCTHIO, HO NIPU HAJIMYUH B Hell He Oosiee 01HOM Tpy0oil 1 0HON Herpy0oil OIIMOKU M OJTHOTO HeJlouéTa, He
6osee TpEX HETOUETOB.
Onenka «3» CTaBUTCS, €CIIM YYEHUK MPABUIILHO BBINIOJHUI HE MeHee 2/3 Bcell padoThl WM IOMyCTUI He Oosiee OAHON rpy0oi OMOKHM H. ABYX HEJOUYETOB, HE
Oosee onHOM rpyooi omMOKHU U OAHON HerpyOoil omnOKu, He 6osee TpexX HEerpyObIX OMIMOOK, OAHOM Herpy0oil OmMOKM U TpeX HeAOYETOB, MPH HAJIUYUU
4 - 5 HenouéToB.
OneHka «2» CTaBUTCSA, €CIIM YUCIIO OMIMOOK M HEJOUETOB MPEBBICUIIO HOPMY JJISl OLIEHKH 3 WJIM IPABUJIbHO BBIMIOJIHEHO MeHee 2/3 Bcell paboThl.

OneHka J1a00paTOPHBIX PadoT
Ouenka «5» CTaBUTCS, €CIIM YYAIIUNUCS BBIMOIHSAECT padOTy B MOJTHOM OOBEME C COONIIOJACHHMEM HEOOXOAMMOM MOCIEAOBATEIIbHOCTH MPOBEIACHUS OMBITOB U
U3MEPEHUH; CaMOCTOATENbHO W PAIMOHAIBHO MOHTHPYET HeoOXoAuMoe 00OpyIOBaHHE; BCE OMBITHI MPOBOJUT B YCIOBHSX M PEXKHMax, 00ECIIEUHBAIOIIUX




MOJTyYEHUE TPABUIIBHBIX PE3YIbTAaTOB M BBIBOJOB; COOMIOAAET TpeOOBaHMS MpaBMiI OE30MACHOCTH TPY/a; B OTYETE NMPABUIBHO M aKKypaTHO BBITIOJHSET BCE
3aIuCH, TaOJIHIIbI, PUCYHKH, YEPTEKH, IPpauKH, BHIYUCICHUS; TIPABUIHHO BBITIOIHIET aHAJIHN3 MOTPEITHOCTEH.

Ouenka «4» CTaBHUTCs, €CIIM BBIITOJTHEHBI TPEOOBaHUS K OLIEHKE «5» , HO OBLJIO JOMYIIEHO JBa - TPU HeIo4YeTa, He 0oyiee OJHON HerpyOool OIMMOKW U OJHOTO
HenmouéTa.

Ouenka «3» craBUTCS, eciad paboTa BBIMOJHEHA HE TOJHOCTBIO, HO OOBEM BBIMOJHEHHONW YacTH TAaKOB, IIO3BOJISET IOJYyYUTh IPABHIIbHBIC
pe3y.HBTaTLI 1 BBIBOJBI. €CJIX B XOOC HpOBeI[eHI/ISI OIlbITa U I/I3MepeHI/Iﬁ 6BIJII/I I[OHYILIeHBI OH_II/I6KI/I.

Ouenka «2» CTaBUTCS, eciM padoTa BBHIIIOJHEHA HE TOJHOCTRIO M 00BEM BBIIOJHEHHOW YacTH paOOThI HE MO3BOJISAET CAENAaTh MPABUIIBLHBIX BBIBOJIOB:
€CJIN OIIBbITHI, I/I3Mep6HI/I$I, BBIYMCIICHUA, Ha6JIIOZIeHI/I$I HpOI/ISBOI[I/IJII/ICL HCHpaBI/IJII)HO.

O1eHKa TECTOB

B 3aBucuMocTH OT BU/a 3a1aHUS UCIIOJIL3YIOTCS Pa3IMYHbIC (DOPMBI OIICHUBAHUSI.

3a Kax10¢ IMPAaBUJILHO BBIMOJIHEHHOE 33JJaHUC YaCTH A HAuyuCisieTcs OT Oayll. 3a KakJ0oe MPaBHJILHO BBIMOJHEHHOE 3ajaHKe 4acTd BHauucisercs ot 170 2
0ayuI0B, B 3aBHCHUMOCTH OT THma 3aganus. Yacte C COCTOMT M3 OJHOW WJIM JIBYX 3ajad, KOTOPbIE HY)KHO PEIIUTh HA OTACIHLHOM JjmcTe Oymaru. OneHuBaHue
TAKOTO 3aJIaHMs SBIISETCS MOJTUTOMUYCCKUM. 32 KaXKIAbIH KPUTEPUH yUalMiics oaydaeT Oauibl, H3 KOTOPBIX CKIIJBIBACTCS CyMMapHbIid 6amt (ot 1 1o 3).
CucreMa OIIEHKH TECTOB HE SBJIICTCS camorienbio. OHa JIMIThL OPUSHTHPOBAHA HA CUCTEMY OIEHOK 3anaHuii EI'D, ¢ TeM 94TOOBI yUeHUKH IMOCTETICHHO TIPUBBIKITH K
JIpyromMy BHUIy OIIEHKU 3HaHUW U YMEHUH ¥ MOHUMAIIM COOTBETCTBHE STOU OIEHKE MO TPAJIUIIMOHHOM, MATHOATBHON CHCTEME.
80% OT MaKCUMAaJIbHOW CyMMBI 0aJlJIOB- OIIEHKA «5»;
60-80% %- orenka «4»;
40-60 % omeHka «3»;
0-40 % orenka «2».
Bo scex cnyuasx oyenka chudicaemcsi, eciu y4eHUK He coonooanl mpebosanus npasuil 6e30nacHocmu mpyod.

Ilepeuenv omuook:
I'pyovie outuoku

1. He3nanue onpeseneHnii OCHOBHBIX MOHATUH, 3aKOHOB, ITPABHJI, OJIOKEHUH Teopun, GopMyJl, OOIIETIPUHATHIX CUMBOJIOB, 0003HauUeHUs (PU3UUECKUX

BEJIMYMH, €IMHULLY U3MEPEHUS.

Heymenue Bb1IensSTh B OTBETE TJIaBHOE.

3. Heymenue npuMeHsTh 3HaHUS AJIS pEIICHUS 33124 U O0BSICHEHUS (PU3NUECKUX SBJICHUN; HEPaBMIILHO C(OPMYITHPOBAHHBIE BONIPOCHI, 33aHUS WIIH
HEBepHbIE OOBSICHEHMSI X0/1a UX PEIlIeHNUs, He3HAaHUE MPUEMOB PEIICHUs 3a/1a4, aHAJTOTMYHbIX paHee PeIIEHHBIM B KJIacce; OLUIMOKH, TOKa3bIBAIOIINE
HENPABWJIBHOE [IOHUMAaHKE YCIIOBUS 3aJ]a4l WM HENIPaBUIBHOE UCTOJIKOBAHHUE PEILICHUS.

no



4. HeyMmeHue 4uTaTh U CTPOUTH rpaUKH U MPUHIIUITUATILHBIE CXEMbI

5. Heymenue moAaroToBuTh K paboTe YCTAaHOBKY WU JIaDopaTOpHOE 000pyI0BaHKE, TIPOBECTH OMBIT, HEOOXOAMMBIE PACUETHI MIIM UCTIOIB30BaTh MOTyYEHHBIC
JIaHHBIE ISl BBIBOJIOB.
6. HeOpexxHoe OTHOIIEHUE K TAOOPATOPHOMY OOOPYIOBAHHIO M H3MEPUTEIHHBIM IPUOOpaMm.

7. Heymenue onpenenuTh MOKa3aHUs H3MEPUTEIBHOTO Mprudopa.
8. Hapymenue TpeGoBanuii mpaBmil 6€30MACHOTO TPYAA MIPU BHIOJIHEHUH SKCIIEPUMEHTA.

Hezpyovie outuoku

Hertounoctu hopMynupoBok, onpeaesieHnid, 3aKOHOB, TEOPUi, BBI3BAHHBIX HETIOJHOTOW OTBETa OCHOBHBIX MPU3HAKOB OINpeaAesieMoro moHATus. Ommoku,
BBI3BAHHBIC HECOOIIOICHUEM YCIIOBUN TTPOBEICHUS OIBITA WU H3MEPECHUM.

OmuOKH B yCIOBHBIX 0003HAUYEHHUAX HA MPUHIMITUAIBHBIX CXEMaX, HETOYHOCTH YepTeXel, TpaduKoOB, CXEM.

[Tpormyck WM HETOYHOE HATMCAaHNE HANMEHOBAHUH €TUHUI] PU3NICCKUX BEIHYMH.

HepanmonanbHbIH BRIOOp X012 PEIICHU.

Heoouemui

HepanmonanbHbIe 3aIMCH MPH BEIYMCICHUSX, HEPAIIMOHAbHBIE IPUEMBI BBIYHUCICHUH, TPE0Opa30BaHNN M PEILICHHS 3a1a4.
Apudmernueckue omMUOKU B BBIYUCICHUAX, €CIIU 3TH OMIMOKU Ipy00 HE UCKAXKAIOT PEAIbHOCTh MOJIYYEHHOTO pe3yibTaTa.
OTtnenpHBIE MOTPEIIHOCTH B (DOPMYIMPOBKE BOPOCA UM OTBETA.

HeOpesxHoe BBINOIHEHHE 3alucei, yepTexeil, cxem, rpaduKoB.

Opdorpaduueckne v MyHKTYallMOHHBIE OITHOKH.

JIuteparypa ajst y4uTes.
®usnka. 7 kiacc: YueOHUK. U1 o01ieoopa3oBarenbHbIX. yupeskaenuid/ A.B.I1épsimkun.-M.: [Ipoda,2016.
®usuka. 7 kiacc: Temarnueckoe v moypouyHoe manupoanue K yueOHuky A.B.II€ppiukuna «Pusuka. 8 knace» / EM.I'ytHuk, E.B.Pri6akoBa. — M.: Jlpoda,
2016.
Coopauk 3amay o pusuke. 7-9 kmace/ A.B. I1€ppimkun. — M.: Dk3amen, 2016.
Coopauk 3amay o pusuke mis 7-9 kimaccoB o0meodpazoBaTenbHbIX yupexaennii / B.M.JIykamuk, E.B.liBanoBa. — M.: IIpocsemenue, 2015.
A.E. Mapos, C.B Ilozoiickuii, E.A. Mapon. C6opHuK BonpocoB 1 3a7au 1o ¢usuke 7-9. — M.: [Ipocsemenue, 2011.
KonTponbHble 1 mpoBepounbie padboTsl 1o gusuke. 7-11 ki.: Meroa. nocobue / O.®.Kabapaun, C.M.Kadapauna, B.A.Op:nos. - M.: [Ipoda, 2017.
O.®.Kabapaun, B.A.Opnos. «®Puzuka. Tects». 7-9 knaccsl. — M.: [Ipoda, 2017.
Mapon A.E., Mapon E.A. KoutponbsHbie TeKCTHI Mo pusuke. 7-9 ki — M.: [Ipocemienue, 2016.
O. ®. Kabapaun. @usnka. CripaBounsie MaTepuainsl. — M.: [Ipocerienue, 1991
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Hudposbie 00pa3oBaTe/ibHbIE pecypcChl.

WuTepaktuBHbIN Kype « Pusnka, 7-11 knacee». CD guck. OO0 « duszukon», 2016

Bupryansnas mkona Kupuna u Medoaus. Ypoku ¢usuku 7 kiace. CD quck.O00 «Kupwumn u Medoawmii», 2015.
Oopa3oBartesbHbIe pecypcbl UHTEpHET.
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