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IInanupyeMble pe3yJbTaTbl 0CBOCHUSI IPOrPaMMBbI BHEYPOUHOI AesITeJLHOCTH «JKCIepUMeHTapuii no
(pusuke» (¢ ucnosib3oBanueM odopyrosanusi «Touka pocra») B 7-9 Kiaccax.

Peanuzanus mporpamMmbl CHOCO6CTByeT OOCTHXKCHUIO CICAYIOIUX PE3yJIbTaToB:

JInyHOCTHBIE:

B cdepe JMYHOCTHBIX YHUBEPCATIBHBIX YIEOHBIX IEHCTBUI yuaImxcs:
* y4eOHO-TI03HABATENBHBIN HHTEPEC K HOBOMY YUeOHOMY MaTepHaty U croco0aM perieHust HOBOH 3aauu;

® OpHCHTALMUs HA IOHUMAHHUE IPUYHUH YCII€Xa BO BHeyqe6H0171 JCATCIIBHOCTH, B TOM YHCJIC Ha CcaMOaHaJIu3 "

CaMOKOHTPOIIb Pe3yJbTaTa, Ha aHAJIN3 COOTBETCTBHSI PE3YJIBTATOB TPEOOBAHUSIM KOHKPETHOW 3a]a4H;
* CIIOCOOHOCTB K CAMOOIICHKE Ha OCHOBE KPUTEPHEB YCIECITHOCTH BHEYUEOHOH AeITeNbHOCTH;
Obyuarowutics nOIYYUM 803MONCHOCTL OISl POPMUPOBAHUAL

® BHYTpeHHeﬁ MO3UIIMM IIKOJIbHHKAa Ha YPOBHE IIOJOKUTCIBHOI'O OTHOHICHHUA K MIKOJIC, ITOHUMaHUA
HGO6XO,[[I/IMOCTI/I Y4€HUSA, BBIPAXKCHHOT'O B Hpeo6naz[aHm/1 y‘IC6HO'HO3HaBaTCHLHLIX MOTHUBOB,

* BBIPaXXCHHOW yCTOWYMBON y4eOHO-TIO3HABATEIILHOW MOTHBAITUY YUCHUS;

* YCTOWYUBOTO Y4eOHO-TTO3HABATEIILHOTO MHTEPECa K HOBBIM OOIIMM CIIOCO0aM pelieHus 3a1ad.

MeTanpeleeTHLle:

B chepe peryasiTHBHBIX yHUBEPCABLHBIX YICOHBIX ICHCTBUN ydaIuXxcs:

¢ IUIAHUPOBATH CBOU JIEHCTBHUSA B COOTBETCTBUHU C IOCTABJICHHOM 3aJadeil u YCIIOBHAMHU €€ pe€ain3aliii, B TOM
YHCJIC BO BHYTPCHHEM ILJIaHE,

* YIUTHIBATh YCTAHOBIICHHBIC IIPaBIJIa B IUIAHMPOBAHUN U KOHTPOJIE CIT0co0a perieHus;
* OCYIIECTBIISITh UTOIOBBIN U IOLIArOBBIA KOHTPOJIb 110 PE3YyNbTaTy;

* OIEHWBaTh TMPABWJIBHOCTh BBHITIONHEHHS JCWCTBHSI Ha YpPOBHE AaJC€KBATHOW PETPOCHEKTUBHOW OIIEHKH
COOTBETCTBUS PE3yJIETATOB TPEOOBAHMAM JJAHHOH 3a/1auy M 33JTAaYHON 00J1acTH;

* aJIeKBaTHO BOCIIPUHUMATh NPEUIOKEHUS U OLIEHKY YUUTeJIeH, ToBapHILEeH, ponuTeNel U Ipyrux Jtonei;
* pasznmyaTh Crocod U pe3yasTaT ASHCTBUS.

Obyyarowutics NOIYYUM 603MONCHOCHb HAYYUNCA:

* B COTPYIHHYECTBE C YIUTEIIEM CTAaBUTh HOBBIC YICOHBIC 32/1a4H;

® IPOABIIATH ITO3HABATCIIbHYIO MHUIIMATHUBY B y‘-I€6HOM COTPYAHHUYICCTBE;



® CaMOCTOATCIBHO aICKBATHO OLCHHWBATH IIPABUIIBHOCTH BBIIOIHCHUA JICUCTBUSL U BHOCHUTH H606XOI[I/IMLIC
KOPPEKTHUBBI B UCIIOJIHCHUEC KaK 110 X0y €ro peajn3alun, TaK U B KOHIIE JICUCTBHUSL.

B cdepe moznaBaTebHBIX YHUBEPCATIBHBIX YYEOHBIX ACHCTBUH ydaluxcs:

* OCYILECTBJISATh IOUCK HEOOXOMUMOM MH(pOpPMAIMK IS BBIIONIHEHHUS BHEY4eOHBIX 33aJaHUI C UCIOIB30BAaHHEM
y4eOHOM TUTepaTyphl U B OTKPBHITOM MH()OPMALIMOHHOM NPOCTPAHCTBE, SHIUKIONEANN, CIIPABOYHUKOB (BKIIOYAs
3NEKTPOHHBIE, IU(PPOBBIE), KOHTPOIUPYEMOM IIPOCTPAHCTBE

Wurepuera;

* OCYILECTBIISITH 3alKCh ((PUKCAIMIO) BEIOOPOUHON MHGPOpMaLUK 00 OKpyX)arolieM MHUpe U 0 cebe caMOM, B TOM
yucie ¢ nomoulbo nHcrpymentos UKT;

* CTPOUTH COOOIIEHUS, TPOEKTHI B YCTHOMN M MMUCBMEHHOI (hopMme;

* IPOBOJUTH CPAaBHEHUE U KJIACCU(UKAIIMIO TI0 3alaHHBIM KPUTCPHSIM;

* yCTaHABIMBATh MPHUYNHHO-CICACTBEHHBIE CBA3H B M3y4aeMOM KpyTe SIBICHHH;

* CTPOUTH PACCY)KICHHUS B (POPME CBSI3H IIPOCTHIX CYXACHUI 00 00BEKTE, ero CTpOSHUH, CBOMCTBAX M CBA3aX;
Ob6yuarowuticss NOIY4Um 603MONCHOCIG HAYUUMBCA

* OCYIIECTBIATH PACUIMPEHHBIN TOMCK HH(POPMALINH C HCIIONB30BAaHUEM pecypcoB Onbnuorek u cetu MHTepHeT;
* 3aIHCHIBaTh, PUKCHPOBATH HHPOPMALINIO 00 OKPYKAIOIMINX SBJICHIX C IOMOIIbI0 HHCTpyMeHToB MKT;

* OCO3HAHHO ¥ MIPOU3BOIBLHO CTPOUTH COOOIIEHNSI B YCTHOH U MMICBMEHHOH (hopme;

* OCYIISCTBIISATH BBIOOp HamOonee 3¢h(HEKTUBHBIX CIOCOOOB pelieHUS 3allad B 3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBUIA;

¢ CTPOMTD JIOTUYCCKOEC pacCyXACHUE, BKIIIOYAIOMICEC YCTAHOBICHUE IIPUYUMHHO-CIICACTBCHHBIX CBH3Cﬁ;

* MOTYT BBINTU Ha TEOPETUYECKHUM YPOBEHb PELIEHMs 3a/au: pelIeHHE 110 OIpelesIEHHOMY IUIaHy, BiaJCHUE
OCHOBHBIMHU IIpPUEMAMHU PELIEHUs, OCO3HAHUSI JESITEIbHOCTH 110 PELLICHUIO 3a1a4H.

B chepe koMMyHMKATHBHBIX YHUBEPCAIBHBIX YUEOHBIX NCHCTBUN YUAITHXCS:

* aJeKBaTHO HCIOIb30BaTh KOMMYHHUKATUBHBIE, IIPEKIE BCEIO - PEUEBBIE, CPENCTBA VISl PELIEHUS pa3IMYHBIX
KOMMYHHKATHBHBIX 3aJad, CTPOHTh MOHOJOTHYECKOE COOOIICHHWE, BIANeTh TUANOTHYECKOH (opMoi
KOMMYHHKAITUH, UCIIONB3YA, B TOM ducie cpeacTsa u uHcTpyMeHTsl KT 1 muctaHmmonHoro o0meHs;

* JI0MYCKaTh BO3MOXKHOCTb CYILIECTBOBAHHUA Y JIIO/EH pa3IuUHbIX TOUEK 3pEHUs, B TOM YUCIIE HE COBINAAAIOLIUX C
€ro cOOCTBEHHOM, 1 OPHEHTHPOBATHCS Ha ITO3HUIUIO MIAPTHEPA B OOMICHUN U B3aUMOJICHCTBIH;

* YUUTHIBATH PA3HbIC MHEHHS H CTPEMHUTHCS K KOOPAMHALIMU Pa3IHYHbIX [TO3UIUI B COTPYIHHUYECTBE;
* hopmynMpoBaTh COOCTBEHHOE MHEHHE U ITO3HUITHIO;

® J0roBapuBaTbCs U IMPUXOOUTH K O6H_ICMy PCIICHUIO B COBMECTHOM ACATCIbHOCTH, B TOM YHCJIC B CHTyalluH
CTOJIKHOBCHHU HHTCPECOB,

Obyyarowutics NOIYYUM 803MONCHOCTL HAYYUINBCA:
* YYUTBIBATh U KOOPAWHUPOBATH B COTPYAHUYECTBE OTIIMYHBIE OT COOCTBEHHON MO3ULIMHU APYTUX JIIOACH;
* YYUTBIBAaTh pa3Hble MHEHUS U UHTEPECHI U 000CHOBBIBATH COOCTBEHHYIO MO3ULIUIO;

* TOHUMAaTh OTHOCUTEJIbHOCTh MHEHHUH U MOJIX0/I0B K PECHICHUTO HpO6J'ICMLI;



* apryMEHTUPOBATh CBOIO MO3MULHUI0 U KOOPAUHHUPOBATh €€ C MO3UIUSMU NMAapTHEPOB B COTPYAHUUECTBE IPHU
BbIpaOOTKe OOILEro pelIeHus! B COBMECTHOM JIESITENbHOCTH;

® 3aIaBaTh BOIIPOCHI, HeO6XOI[I/IMI)Ie I OpraHu3aluu COOCTBEHHOM ACATCIIBHOCTU W COTPYAHUYECTBA C

HapTHEPOM;

¢ OCyLIECTBIIATH B3aHMMHBIM KOHTPOJIb U OKa3bIBaThb B COTPYAHUYICCTBE HCOGXOZ[I/IMy}O B3anMMOIIOMOIIb.

IIpeameTtHbIe:

- OPHEHTHPOBATHCS B ABICHUSIX M 00bEKTaX OKPYXAIOLIETO MUPA, 3HATH IPAHUILIBI UX TPUMEHIUMOCTH;
- IOHUMATh ONPEETICHUS (PU3UUECKUX BETMUMH U IOMHUTH ONpeessiomue GopMyss;

- TIOHMMAaTh KakuM (pU3MYECKUM NpPUHOUIAM W 3aKOHAM MOMAYMHSIOTCS T€ WIM HHbIE OOBEKTHI U SIBICHHUS
IIPUPOJIBI;

- 3HaHWE MOJICIH TTOUCKa PEIICHUH s 3314 10 (PU3HKE;

- 3HaTh TEOPETHUECKHUE OCHOBBHI MATEMAaTHKH.

- MPUMEYaTh MOJICIH SBJICHUN U OOBEKTOB OKPYKAFOIIIEr0 MHUPA;

- aHaJM3UPOBATh YCIOBHE 3a1a4H;

- mepeopMyITHPOBaTh U MOJICITUPOBATh, 3AMEHSITh UCXOMHYIO 3a/1a4y JIPYroi;
- COCTaBIISATh IUIAH PEIICHUS;

- BBIJIBUTATh W IIPOBEPATH MpeJlaracMble I PEIICHUS THITOTE3bI;

- BIIQJICTh OCHOBHBIMHU YMCTBEHHBIMH OIEPAIUSIMH, COCTABIISIONIMMH TIOUCK PEIICHUS 3a1a4H.
Copep:xxanue MPorpaMMbl BHEYPOUHOI AeATETbHOCTH

7 knace

BBenenue. Brognoe 3ansrue. Llenu u 3amaun kypca. Texauka 6€30MacHOCTH.
Poab 3xcniepuMeHTA B JKU3HU Ye10BeKA.

Teopus: I3yunTh OCHOBBI TEOpHH TOrpemHocTei. IIOrpemHoCTd MPSIMBIX W KOCBEHHBIX HW3MEPeHUH,
MaKCUMaJlbHasi IIOTPEIIHOCTh KOCBEHHBIX M3MEPEHHH, y4eT MOrPeIIHOCTel H3MepeHHil NpH HOCTPOCHUHU
rpa¢ukoB. [IpencraBieHne pe3ynbpTaToB H3MEpeHHi B popMe TabmuI 1 rpaduKoB.

Ilpakxmuka: OCHOBbl TEOPUM NOIPEIIHOCTEH IPUMEHATh NpPHU BBINOJHEHUH JKCIEPUMEHTAJIbHBIX 3ajad,
MPaKTHYECKHUX PaboT. (¢ ucnoib30BaHueM oGopyroBanusi «Touka pocray)

XapaKmepucmuKa OCHOBHBIX U006 OeSAMENbHOCIL:

[IpuBomuTh TpUMeEphl OOBEKTOB HW3yUeHHUS (QU3UKK ((hHU3UYECKHE sBICHHS, (U3NYECKOE TeJIO, BENIeCTBO,
¢usnyeckoe mone). HaOnromath W aHanM3upoBaTh (U3WYECKHE SBICHUS ((DUKCHpOBATh W3MCHEHUS CBOKCTB
00bEKTOB, CpaBHHMBaTh MX KU 0000mars). [103HAKOMHUTBCS C AKCHCPHUMEHTANBHBIM METOIOM HCCIICOBAHUS
npuponel. COopka NpHOOPOB M KOHCTPYKIHWH. Vcmomp3oBaHWE W3MEPHTENBHBIX MPUOOpPOB. BrImonHeHUEe
1a00pPaTOPHBIX M IMPAKTUIECKUX Pa0oT. J[MarHOCTHKA U YCTpaHEHUE HEUCITPABHOCTEH

HpI/I60pOB. BBICTpaI/IBaHI/IC TUIIOTC3 HAa OCHOBAHHWH UMCIOINXCA JaHHBIX.

Mexanuka.



Teopus: PaBHOMepHOE ¥ HepaBHOMEpHOe IBIkeHHe. [paduueckoe mpencTaBieHne [BrKeHHA. PemieHue
rpadu4ecKknx 3amad, pacyeT IIyTH M CpelHeld CKOPOCTH HEepaBHOMEPHOro IBIDKeHHs. [loHATHE WHepLuH U
nHepTHOCTH. LleHTpobexHas cuna. [IpuMeHeHre TaHHBIX (U3UYECKUX TIOHATHH B )KU3HEAEATENFHOCTH YeJIOBEeKa.
Cuna ynpyrocty, cuna TpeHHUs.

Hpaxmwca: HCCJ’ICI{OB&HI/IG 3aBHUCUMOCTU CUJIbI YIIPYI'OCTH, BOSHI/IKaI-OIJ_[eﬁ B IPYXHUHE, OT CTCIICHU ):[e(l)OpMaIlI/II/I
npykuHsl. OnpezneneHre Ko3QQUIMEHTa TpeHUs: Ha TpuOomerpe. (¢ ucmojib3o0BanneM odopyroBanus «Touka
pocTay)

HccnenoBanue 3aBUCUMOCTU CUIIBI TPECHUS OT CHUJIbI HOPMAJIbHOT'O JaBJICHHA.
Xapakmepucmuka OCHOBHBIX U008 OeSIMENbHOCHIL:

Ananmu3 Ttabmun, rpadukoB, cxeM. Ilomck oObsicHeHHMs HaOmMromaeMbIM CcoObITHSM. OmpeseneHne CBOMCTB
npubOpOB MO UYepTeXkKaM U MOJEHsIM. AHaIM3 BO3HHKAIOMIMX MPOOJEMHBIX cUTyanui. M3o00paxaTs cucTeMy
KOOpIUHAT, BEIOMPATh TEJIO OTCUETA U CBSI3BIBATH €r0 C CHCTEMOM KOOpAMHAT. VICIonb30BaTh CUCTEMY KOOPIUHAT
JUIL M3YYEHMs MpPAMOIMHEHHOro JIBIbkeHMA Tena. COopka mnpuOopoB U KOHCTpyKuMi. lcmome3oBaHue
U3MEPHUTENBHBIX TPHOOPOB. BrInmomHeHWe Ta0OpaTOpHBIX M HPAaKTHYECKUX paboT (¢ MCMOJIb30BaHUEM
ooopynoBanusi «Touka pocray»). JlmarHocTuka W yCTpaHEHHE HEUCIpaBHOCTEH mpubopoB. BricTpauBanue
THIIOTE3 HAa OCHOBAHWHM MMEIOUIMXCS NaHHBIX. KoHCTpympoBaHue M MopenupoBaHue. BrimonHeHue 3amaHuil 1o
YCOBEPIICHCTBOBAHUIO NMPHOOPOB. Pa3paboTka HOBBIX BapHAaHTOB OMBITOB. Pa3pa®oTka M IpoBEpKa METOIMKH
SKCTIEPUMEHTANBHONW paborel. Pabora B MambIx rpynmax. AHATH3HPYIOT, BHIOMPArOT M OOOCHOBBIBAIOT CBOE
pewienue, neictBus. IlpencraBieHue pe3yinbraToB NAapHOW, IPYNIOBOH AEATENBHOCTH. YUacTHE B JAUalOre B
COOTBETCTBHUH C IPABUIIAMHU PEUCBOTO TIOBEICHHUS.

I mapocraruka.

Teopusa: 3akon Apxumena, 3akoH [lackans, TUAPOCTATHYECKOE JaBIICHHE, COOOMIAIONIMECS COCYIbI,
THIPABINYCCKHE MAIIMHBI.

Ilpaxmuka: 3a0auu: BRITAIKABAIONIAs CWJIa B Pa3IMYHBIX CHUCTeMax; MpUOOpHl B 3ajadax (cooOIIaromuecs
COCY/Ibl, THAPABINYECKHE MAILIUHBI, PhlYard, OJIOKH ). DKCIIEpUMEHTANIbHbIC 3a/IaHUS:

1)u3mepenure cuitbl Apxumena, 2)u3MepeHrne MOMEHTa CHITBI, JCHCTBYIONIETO Ha phIvar, 3)u3MepeHue

paboTBl CHIIBI YIPYrOCTH TPH IOABEME TIpy3a C IOMOIIBI0 MOABKKHOTO WJIM HEHMOABIKHOTO OIoka.(c
ucnojib3oBanneM odopynoBanus «Touka pocray)

Xapaxmepucmuka OCHOBHBIX U006 OCSAMENbHOCTIL:

Ananmu3 TaOmun, TpadukoB, cxeM. [louck oObsICHEHHs HaOmomaeMbIM coObITHsIM. COopka TpHOOPOB H
KOHCTpPYKIU#. MCrnonb30BaHie H3MEPUTEIBHBIX MPUOOPOB. BeinonHeHne 1ab0paTopHbIX U MPAKTHISCKUX PadoT.
JlMar{HocTuka W yCTpaHEHHE HEUCIpaBHOCTEH mpuOOpoB. BeicTpanBaHWe IUmoOTe3 Ha OCHOBAHHUHM HMEIOIMXCS
nanubix. KoHcTpywpoBanue u MoaeiupoBaHue. PaboTa B ManbIX rpymmnax. AHaIU3UPYIOT, BBIOHpAOT U
00OCHOBBIBAIOT CBOE pelieHue, nedcTBus. [lpencraBiieHHe pe3ylbTaToB MApHOW, TPYIIIOBOM AESATENbHOCTH.
IMoxroroBka coOOOLICHHI U JOKIIAJ0B. Y4acTUE B TUAJIOTe B COOTBETCTBHU C IPABHUIAMH PEYEBOrO [TOBECHUSI.

Craruka.

Teopusa: bnok. Peryar. PaBHOBecne TBepApIX Ten. YCIIOBHsS paBHOBecHs. MoMmeHT cuibl. 1IpaBriio MOMEHTOB.
Hentp Tsmxectn. VccnemoBaHue pa3MTUYHBIX MEXaHHMUYECKHX CHCTeM. KOMOMHHMpOBAHHBIC 3aadd, HCIIONB3Ys
YCIIOBHS paBHOBECHSL.

Ilpaxmuka: N13roroBieHHe pabOTAIONICH CHCTEMBI OJIOKOB.
Xapaxmepucmuxa 0CHOGHBIX 8UO08 0esMENbHOCIL

Anamu3 Ttabmun, rpaduroB, cxem. [lomck oOBsICHeHHWsS HaOmIOmaeMbIM COOBITHSIM. OTmpeneieHHe CBOWCTB
mpuOOPOB MO YEpTeXKaM W MOIENsIM. AHajan3 BO3HHKAIOMINX MPOONeMHBIX cuTyanuii. HaOmiomate neiicTBue



MPOCTHIX MEXaHU3MOB. [103HAKOMHTECS ¢ (PU3NIECKON MOIENBIO «aOCOMOTHO TBEPIOE Tenoy. PemaTe 3a1auu Ha
MpUMEHEHHe yCIoBUsA(IIpaBUiIa) paBHOBEeCHUs pbluara. [IpuMeHATs ycioBue (MpaBHIIO) PaBHOBECHs pbluara st
O0BbACHEHUS AEHCTBUS pa3iIMYHbIX WHCTPYMEHTOB, HUCIOJb3yeMbIX B TexHHKe W B ObiTy. COOpka mpubOOpoB u
KOHCTpYKUui. Vcrnonb30BaHre N3MEpUTENBHBIX MTPUOOPOB. BrinomHeHne 1a00paTOPHBIX U MPAKTUYECKUX padoT.
Juarnoctuka u

yCTpaHeHHE HeHCIpaBHOCTe mpubopoB. BricTpanBaHMe TIUNOTE3 Ha OCHOBAHWU HUMEIOIIMXCSA JaHHBIX.
KoHcTpynpoBanue u mMonenupoBaHue. BrillomHeHHe 3a1aHuil IO yCOBEpILIEHCTBOBaHHUIO MpuOopoB. Pazpaborka
HOBBIX BAPHAHTOB OMBITOB. Pa3paboTka U MpoBepka METOINKU SKCIIEPUMEHTAIILHON paOOTHI.

Pa6ora B ManbIx Tpynnax. AHaIH3UPYIOT, BBIOUPAIOT U 000CHOBBIBAIOT CBOE pellieHue, nerctust. Ilpencrasinenue
pe3yabTaTOB MapHOM, TIPyHmoBoil aestenbHocTd. IloaroroBka cooOmeHu U J0Kn1agoB. OCyIIECTBISIOT
CaMOOIICHKY, B3aMMOOLICHKY AEATEIBHOCTH. YUYacTHE B JHAJIOre B COOTBETCTBHM C IIPABUIAMH pPEUEBOTO
MTOBE/ICHMSL.

8 kiacc

TensioBble siBJIEHUS.

TennmoBoe pacmupenue ten. [Iporeccs! MmaaBiaeHnust U OTBEPACBAHUS, UCTIAPEHUS U
KoHJeHcanuu. Teronepeaaya. BiaxxHOCTh BO3/yXa Ha pa3HbIX KOHTHHEHTAX.

Hemoncmpayuu: 1. Habmonenue TtasHusi TbAa B Boge. 2. CKOpPOCTH HCHApEHUs Pa3IUYHBIX JKUAKOCTEH. 3.
TeroBele aBHUTaTENN OyAyIIETO.

Jlabopamopnule pabomet (¢ MCIONb30BaHUeM o6opynoBanust « Touka poctay): 1. M3smMeHeHus [UTMHBI Teja IPH
HarpeBaHuu W oxjaxiaeHud. 2. OTnuBKa mapaguHoBoro conjarvka. 3. Habmonenue 3a ruiapnenneM sbnaa 4. Ot
Yero 3aBUCUT CKOPOCTh MCIIApSHUS KUIKOCTH? 5. HaOmoneHne TerionpoBOIHOCTH BOJBI U BO3IyXa.

Xapakmepucmuka OCHOBHBIX U006 OCSAMENbHOCTIL:

CamocTosTensHO  (OPMYIHUPYIOT —IIO3HABATENBHYIO 3agady. YMEIOT C I[IOMOIIBIO BOIPOCOB TOOBIBAThH
HermocTalomy uH(popMario. Mcmons3oBaHne W3MEPUTENBHBIX MPUOOPOB. BrimomHenwe 1a0OpaTOpHBIX H
MpakTHYeCKUX pPabor. [lmarHoCTHKa M yCTpaHCHWE HEHCHpaBHOCTEH HpuOOpoB. BricTpamBanme rumore3 Ha
OCHOBaHMM UMEIOIIMXCA AaHHBIX. KoHCcTpyrpoBaHue U MOIEIupOBaHHeE.

BrimonHeHre 3a1aHuil Mo yCOBEPIIEHCTBOBaHUIO MMPHOOPOB. Pa3paboTka HOBBIX BapuaHTOB OMBITOB. Pa3paboTka
U TPOBEpKa METOOWKH SKCIEPHMEHTalbHOW paboThl. Pabora B ManpIX rpymmax. AHAIHU3UPYIOT, BEIOUPAIOT H
00OCHOBBIBAIOT CBOE pemreHue, nericTBus. [lpencTaBieHme pe3ylIbTaTOB IMAPHOW, TPYNIIOBOH IESTEIHHOCTH.
VYdacTre B TUanore B COOTBETCTBUH C IIPABUIIAMH PEUEBOTO

TTOBE/ICHIISL.
JyeKTpUYecKHe SIBJIEHUSI.

Muxpomup. Monenu atroma, cymectBoBaBiure 10 Hadana XIX. Mctopust OTKpeITUS U IEUCTBUA raJIbBAHUYECKOTO
anemeHTa. Mcropus cozmanus amekrpodopHoit MamuHbl. OnBIT Boasra. DIeKTpruecKuid TOK B AJIEKTPOIHTAX.

Hemoncmpayuu: (¢ ucnoib3oBanuem ooopynoanus «Touka pocray)
1. Moznenu atomoB. 2. ['anpBaHUYECKHE AIEMEHTHI. 3. DIeKTpodOpHOIA
MamuHbl. 4. OnbiTel Bossra u [anbBanu.

Jlabopamopnvie pabomer: 1. Co3naHue ralbBaHUIECKUX JJIEMEHTOB M3 MOJPYYHBIX CPEICTB. 2. DIEKTPHICCKHN
TOK B JKUAKOCTSAX CO3aHUS «30JI0TOr0 KIIFOUHKAY .

XapaKmepucmuKa OCHOBHBIX BH0B ACATCIbHOCTHU!



VYHpaBisioT cBOEi MO3HABATENBHOM U y4EOHOM NESITEIbHOCTBIO TOCPEICTBOM OCTAHOBKY IieIel, IJITaHUPOBAHUS,
KOHTPOJISI, KOPPEKLIMU CBOMX NEWCTBUI M OLIEHKH YCIEHIHOCTH ycBoeHHs. CpaBHHMBAIOT CIIOCOO M pe3yibTar
CBOMX JEHCTBUH ¢ 00pa3LoM - JIUCTOM CONpoBOXAeHUs. OOHAPYXUBAIOT OTKIOHEHUS. OOIyMBIBAIOT NPUUUHBI
OTKJIOHEHHH. OCyIIEeCTBISIOT CAMOKOHTPONb U

B3aMMOKOHTPOJb. Vcronbp3oBaHue W3MEPUTENbHBIX MPHUOOPOB. BhIMONHEHHE 1a0OpaTOPHBIX U MPAKTUYECKUX
pabor. [InarHocTMka W yCTpaHEHHE HeUCHpaBHOCTedl mpuOOpoB. BricTpanBaHuWe THUIIOTE3 HAa OCHOBAHHHU
HUMeEIoUIMXCsl JaHHbIX. KoHCTpyrpoBaHue U MOIEIUPOBaHUE.

3Hemp0M3FHHTHbIe SABJICHUA.

MarauTHOe mTone B BemiecTBe.  MarHuTHas ~— aHoManus.  MarHuTHele  Oypu.  PasHoBuaHOCTH
AIIEKTPOU3MEPUTENHHBIX TPUOOPOB. Pa3HOBUAHOCTH AIIEKTPONBUTATENECH.

Hemoncmpayuu (¢ ucnojn3oBanueM ooopynoBanus «Touka pocra»): 1. HarisaHoCTh MOBENEHHS BEIIECTB B
MarHuTHoM nodje. 2. [Ipesentanuu o

MarHUTHOM Tosie 3eMJIM U O MarHUTHBIX Oypsx. 3. JleMoHcTpaiusi pa3HOBUAHOCTEH 3JIEKTPOU3MEPUTEIBHBIX
pu6opos. 4. HamsiiHOCTh pa3HOBUIAHOCTEH 3MEKTPOBUraTENEH.

Jlabopamopuvle pabomui: 1. ViccnenoBaHue pa3IHIHBIX MIEKTPOU3MEPUTEIHHBIX IPHOOPOB.
Xapaxkmepucmuka 0CHOBHbIX 81008 OesAMENbHOCMU!

VYrpaBnsioT cBoei MO3HABATEIBFHOM U yUeOHOM IESTENbHOCTHIO IIOCPEACTBOM [TOCTAaHOBKH IIEIICH, TNIAHUPOBAHUS,
KOHTPOJISI, KOPPEKIIMHN CBOMX AEHCTBHUH M OICHKH YCIICITHOCTH YyCBOeHHs. CpaBHHMBAIOT CIIOCOO M PE3yibTar
CBOUX JCUCTBUI ¢ 00paslloM - JINCTOM CONpPOBOXACHUA. OOHAPYKUBAIOT OTKIOHEHUS. OOMyMBIBAIOT MPUYUHBI
oTKJIOHeHHU . OCyIIeCTBISIOT CAMOKOHTPONIb U

B3aNMMOKOHTPOJIb.
OnTuyeckue ABJICHUS.

Hcrounukn cBera: TeEIJIOBBIC, JIIOMUHECIICHTHBIC, HWCKYCCTBEHHBIC. I3roroBneHne Kamepbl - OOCKypa W
HCCIICIOBAaHNEe HM300paKEHUSI C TOMOIIBI0 Monmend. MHOTOKpaTHOe HW300pakeHHe IpeaMeTa B HECKOIbKHX
IJIOCKHAX 3epKajaX. V3roToBUTh TIEPUCKON M C €ro IOMOIIbI0 TpoBecTH HaOmomeHus. [Ipakrnyeckoe
HCTIONb30BaHNE BOTHYTBHIX 3€pKall. 3pUTENbHBIC UILTIO3UH, IOPOKIAEMBIC

npenomMiieHneM cBeta. Mupaxu. Pazputre BonmokoHHOM onTHKU. Mcnonp30BaHNE 3aKOHOB CBETA B TEXHHUKE.

Hemoncmpayuu(c ucnosib3oBanueM odopynoBanusi «Touka pocta»)

1. Paznnynbie CTOUHUKY cBeTa. 2. M300paxkeHne mpenMeTa B HECKOIBKUX

IJIOCKKX 3epkanaX. 3. M3o0pakeHWe B BOTHYTHIX 3epkaniaX. 4. lcmomb3oBaHHE BOJIOKOHHOW ONTHKH. 5.
YerpoicTBo (hoTOaIapaTtoB, KWHOIPOESKTOPOB, KaJIeh J0CKOIIOB.

Jlabopamopuvle pabomul: 1. W3rotoBieHue KaMepsl - OOCKypa M HCCIIEIOBaHWE H300pa)KEHHSI C ITOMOIIBIO
mozenu. 2. [Ipaktuueckoe npuMeHeHHe TIOCKUX 3epkai. 3. IlpakTuueckoe UCIoNb30BaHUE BOTHYTHIX 3epKall. 4.
UsroropieHune mepuckorna 1 HaOIIOIEHS ¢ TIOMOIIBIO MOJCIIH.

XapaKmepucmuKa OCHOBHBIX U006 OCeSAMENbHOCIL:

yl'[paB.]'IfHOT CBOEH MO3HaBaTEIbLHON U y‘Ie6HOI>i ACATCIIBHOCTBIO MTOCPEACTBOM IMOCTAHOBKH ueneﬁ, IJIaHUPOBAHMU A,
KOHTPOJIA, KOPPCKIHU CBOUX JEUCTBUM M OIIEHKHU YCOCUIHOCTU YCBOCHUA. Brigensor u (I)OpMyJ'II/IpYIOT
MMO3HABAaTCJIbHYIO  ICJIb. Boiaensior  KOJIMYECTBEHHbIE XapPAKTCPUCTHKHU O6T)CKTOB, 3aJJlaHHbIC  CJIOBAMM.
HpI/IHI/IMaIOT MO3HABATCIBbHYIO LCJIb U COXPAHAIOT €€ IMPH BBIIIOJIHECHUN



y4eOHBIX JelicTBUi. OCcO3HAIOT CBOM JIeCTBHUS. MIMEIOT HaBBIKM KOHCTPYKTHBHOTO OOIIEHHUS B MaJIBIX IPyIIax.
YenoBek u npupoaa

ABTOMAaTHKa B HaIlel ku3HU. [IpuMepbl UCIONB30BaHUS ABTOMATHUECKUX YCTPOICTB B HayKe, Ha IPOU3BOJCTBE U
B ObITy. CpeznctBa cBsi3u. Panuo u teneBuaeHue. AnbTepHAaTUBHBIC HCTOUHUKY SHEPrUU. BuIbl anekTpocTaHIui.
HeobxoauMocTh 3KOHOMHUHM TNPHUPOIHBIX PECYPCOB U HCMOIb30BAHMS, HOBBIX SKOJOIMYHBIX U OE€30MacHbIX
TexHonoruil. Hayka u Ge30macHOCTb JHOIEH.

Hemoncmpayuu: 1. poToMaTepuanbl U CIalbl IO TEME.
Jlabopamopuwvie pabomul: 1.VI3ydeHne NeiCTBHA CPEACTB CBSA3M, PAANO U TEIEBUACHUS.
Xapaxmepucmuxa 0CHOBHbIX U008 OeAMENbHOCU:

CamocroaTenbHO (HOpMYITHPYIOT MO3HABATENBHYIO 3a7a4dy. YMEIT (MJIM pa3BUBAIOT) CIOCOOHOCTH C MOMOIIBIO
BOMPOCOB I0OBIBATH HEOCTAIOILY0 HHPOPMAIIHIO.

9 kiacc

Kunemarnka

Crioco0bI ornrcaHusi MexaHrnueckoro neuxkeHus. Cucrema orcuera. [lpsmonuneliHoe nruxenue. [Ipsmonuneiinoe
paBHOMEpHOE JBIKEHHE MO IUIOCKOCTH. llepeMemieHne W CKOPOCTh IIpU PaBHOMEPHOM IIPSIMOIMHEHHOM
JBIDKCHUU TIO0 IIOCKOCTH. OTHOCHTETBHOCTH ABWXKEHHS. CIOKeHWE IBIDKCHWHA. [IpHHINI HE3aBHCHMOCTH
nBrkeHui. KpuBonuHeliHoe nBrkeHue. J[BHKeHWe Teja, OpOIIEHHOro MO yITIOM K TOPH3OHTY. PaBHOMEpHOE
JIBUKEHHE 110 OKPY>KHOCTH. YTIIOBasi ckopocTk. [lepron u wacrora BpameHus. CKopocTb

U YCKOPEHHE IIPU PABHOMEPHOM JBM)KEHUU 110 OKPY>KHOCTH.
Jlabopamopnvle pabomoi(c uCnoab3oBaHueM 00opynoBaHus «Touka pocTay):

Wzydenune nBrokeHns: CBOOOAHO MMAAAOMIETO TENa.

N3yuenue qBuKEHUS 110 OKPYKHOCTH.

Ipumepnvle memvl npOeKMHBIX U UCCTE008AMENLCKUX PAOOM.:

Omnpenenenre CKOPOCTH PABHOMEPHOTO ABMIKEHUS TIPH UCTIONB30BAaHUH TPEHAXKePa «OeroBast JOPOXKKAy.
Hcroprueckast peKOHCTPYKIUS OMBITOB ["anmiies 1o onpeneneHnio yCKOPEeHUs: CBOOOIHOTO MAIeHUS Tell.
[IpuHIMITEL PabOTHI TPUOOPOB TSI H3MEPEHHSI CKOPOCTEH U YCKOPEHHH.

[Ipumenenne cBOOOTHOrO MaACHUS 1T H3MEPCHUS PEaKIMH YEIOBEKa.

Pacuer Tpaekropun ABUKEHUA ITepcoHaxen paccka3zoB P.Pacma.

Xapaxmepucmuxa 0CHOGHBIX 6U008 OesmelbHOCHU: YTeHHE W OOCY)KICHHE TEKCTa CTarell MHTEePHET-CalToB,
00CyXJeHHE [OKIAIOB W IPE3eHTAIlMi, COCTaBICHHWE M pEIICHHE 3a/1a4, OOCYXKIEHHUE CIOCOOOB pElICHUS
(momroroBka k OI'D mo pusuke).

Jlunamuka

I/IHep]_II/IaJ'IBHBIe cucremsl orcdyera. Cuia. 3akonsl HproToHa. ,HBI/I)KeHI/Ie Tella MoJ, AEMCTBUEM HECKOIbKUX CHIIL.
HBI/I)KGHI/IG CUCTCMBI CBA3aHHBIX TCJI. I[I/IHaMI/IKa PaBHOMCPHOI'O ABUKCHUS MaTepHaHLHOﬁ TOYKHU I1O OKPYKHOCTH.
Kuaccer cuit. 3akon BCEMUPHOI'O TATOTCHUA. I[BI/I)KCHI/IG IUIaHCT. I/ICKYCCTBCHHLIG CIIYTHHUKH.



Conneunas cuctema. Micropus pazButus npencraBieHuii o Beenennoii. Ctpoenue u spomouns BeeaeHHOM.
Jlabopamopneie pabomoi(c uCNoab30BaHeM 000pynoBanHus «Touka pocray):

I/I3MepeHI/Ie MAcCChl T€JIa C UCIOJIb30BAHUEM BEKTOPHOI'O PA3JIOKCHUSA CHUJIBI. HSy‘-IeHI/Ie KMHEMAaTUKU U JUHAMHUKU
PaBHOYCKOPEHHOT'O ABUKCHUS (Ha IMPUMEPE MAINHBI ATByIla). n 3y4C€HHNEC TPCHUS CKOJIbKCHUS.

HpuMeprle membvbl NPOEeKMHbIX U UCCe008aMENbCKUX pa60m.'

I/ICTOPI/I‘IGCKaH PEKOHCTPYKLIUA OIBITOB KyJ'IOHa 1 AMOHTOHA IIO ONpPEACIICHUIO BCIMYUHBI CHJIbI TPEHUA
CKOJIB>KCHHU . HepBLIe HNCKYCCTBCHHBIC CIIYTHUKU 3emin.

Kak ornuuarorcs MexaHu4uecKue IIpOLECChl HA 3emMiie 0T MEXaHMYCCKHUX IIPOoLECCOB B kocmoce? Tena ConHeuHoi
CUCTCMBI. OTKpI)ITI/ISI Ha KOHYHUKE Icpa.

Xapaxmepucmuka OCHOBHBIX 6U008 OesiMeNbHOCmU.: YTeHne U OOCYX/ISHWE TEeKCTa CTaTell WHTEpHET-CaiToB,
00CyXJieHHE JIOKJIaZoB W IIpe3eHTallMii, COCTaBIEHHWE M pelleHHe 3a/ad, OOCYKJEHHE CIOCOOOB peleHHUs
(nmoaroroBka k OI'D o puzuke).

Hmnyiabc. 3aKoH coOXpaHeHUs MMITYJIbCa

Nwmnynsce. 3meneHne uMiysbca MaTepuainbHoi Touku. CucreMa Tesl. 3aKOH COXpaHEHHs HMITYIIbCa.
Ipumepnvie memvl NPOESKMHBIX U UCCIEO08AMENLCKUX PAOON.:

PeaxtuBHoe nBuxkenue B npuponae. Paccinenosanue JTII ¢ momolpio 3aKk0HA COXpaHEHUS UMITYJIbCA.

Xapaxmepucmuka OCHOBHBIX 6U008 OesimeNbHOCMU.: YTeHne U OOCYXK/ICHHE TEeKCTa CTaTell WHTEpHET-CaiToB,
00Cy)XJIeHHE JOKJIaZOB W Ipe3eHTAllMii, COCTaBICHHWE M pEIIeHUE 3a/1ad, OoOCYkKIeHHE CIOCOOOB pelICHUs
(nmoaroroBka k OI'D no uzuke).

Craruxa

PaBHoBecue Tena. MoMeHT cuibl. YCiI0BUsI paBHOBECHS TBEpAOro Tena. [IpocTbie MexaHU3MBI.
Jlabopamopnvle pabomoi(c HCHoab30BaHUEeM 000pynoBaHus «Touka pocTay):
OmnpeneneHne EHTPOB MACC Pa3IMYHBIX T (TPH CIIOCo0a).

Tpumepnvle memuvl npoeKMHBIX U UCCIO08AMENLCKUX PAOOM.

[IpumeneHne MPOCTHIX MEXAaHU3MOB B CTPOHTENIECTBE: OT 3eMIISTHKH 10 Hebockpeba. MccnenoBanue KOHCTPYKITHH
BEJIOCUIIEIA.

Xapaxmepucmuka OCHOGHbBIX 6U008 OesmelbHOCmuU: YTeHHe W OOCY)KICHHE TeKCTa CTarell MHTEePHET-CalToB,
00CyXJeHHE [OKIaIOB W MPE3CHTAIMi, COCTABICHHWE W pEIleHHE 3a/ad, OOCYKAEHHE CIOCOOOB pelIeHHUs
(momroroBka xk OI'D 1o ¢uzuke).

MexaHnuyeckue KoJedaHus U BOJHbI

Mexanndeckue konebanus. [IpeoOpa3zoBaHue 3HEPrUU NPH MEXaHUYECKHX KOJNCOaHHSIX. MaremMaTH4yecKHid W
MpYyXUHHBIA MasTHAKA. CBOOOIHEBIE, 3aTyXalolle W BBEIHYXKICHHBIC KoneOaHus. Pe3zoHanc. Mexanwdeckue
BOJIHBL. JIJIMHA U CKOPOCTbH BOJIHBL. 3BYK.

Jlabopamopneie pabomoi(c ucnoab30BaHneM ooopynoBanus «Touka pocray):
N3yuenue koneOaHUH HUTSHOTO MasSTHUKA.
TpumepHuvle membl RPOEKMHBIX U UCCLEO08AMENLCKUX PAOOM.:

CTI)YHHI)IG MY3bIKaJIbHBIC HHCTPYMCHTBI. KonebarenpHBIe CHCTEMEI B Opupoac U TCXHUKE.



Xapaxmepucmuka OCHOBHbIX 6U008 OeamenbHOCmU: YTeHHE W OOCY)KJEHHE TeKCcTa CTaTeld HMHTEepPHEeT-CalToB,
o0Cy)XJieHHE JOKIaZoB W IIpe3eHTAalMii, COCTaBIeHWE M pelleHHe 3a1ad, oOCYXIeHHe CIIOCOOOB pelIeHHs
(nmoaroroska xk OI'D o ¢puzuke).

DJIeKTPOMArHUTHBIE KOJIe0aHUS ¥ BOJTHBI

Ilepemennslit snexrpuyeckuil Tok. KonebarenbHbli KOHTYp. BeIHYXIeHHbIE U cBoOOnHBIe OM Konebanus. DM
BOJIHBI U UX CBOMCTBA.

HpuMeprle membvl NPOEeKMHbIX U UCCNe008aMENbCKUX pa60m.'

HpI/IHHI/IHBI paanocCBiA3n U TCICBUIACHUS. Bmusaue DM I/I3J1y‘{eHHﬁ Ha JXWUBBIC OpPraHU3MBI. Wzroronenue
YCTAaHOBKHU [JI1 JEMOHCTpAllUU OIBITOB 110 DOMU.

OnekrpoMarauTHoe nznydenne CBU-nmeun. Mcropudeckas peKOHCTPYKIMS OMBITOB AMIIepa.

Xapaxmepucmuka OCHOBHBIX 6U008 OesiMeNbHOCmU.: YTeHne U OOCYXKJISHWE TeKCTa CTaTell MHTEpHET-CaiiToB,
00CyXJieHHE JIOKJIaZoB W IIpe3eHTAllMii, COCTaBICHWE M peleHUe 3aj1ad, oOCykIeHHEe CIOCO0OB pelIeHUs
(nmoaroroBka k OI'D o ¢uzuke).

Onruka

Ucrounuku cBera. JleficTBUS cBeTa. 3aKOH MPSIMOIMHEHHOIO PacpOCTPaHEHHs CBETa. 3aKOH OTPAKCHMsI CBETa.
[ocTpoenne n300pa>keHuUil B INTOCKOM 3epKale.

3aKoH IpEJIOMJIEHHUS CBETAa Ha IUIOCKOM I'paHUIE JBYX OJHOPOAHBIX Npo3pauHbIX cper. IIpenomiieHue ceera B
npusMe. Jucnepcus ceera. SIBieHue momHoro BHyTpeHHero orpakeHus. JIunsel. Tonkue nun3el. IlocTpoenue
M300paKeHMH, Co3JaBaeMbIX TOHKUMH JIMH3aMu. [71a3 u 3peHue. Ontuveckue mpruOophI.

Jlabopamopnule pabomoi(c ncmoab30BaHuEeM 000pynoBaHus «Touka pocTay):
OKCIeprMeHTaJIbHAS IIPOBEPKA 3aKOHA OTPA’KECHHS CBETA.

W3mepenne mokasaresns MpeIoMICHHS BOABI.

N3mepeHne hOKyCHOTO pacCcTOSHUS COOMpArOIIeH JTMH3HI.

Ipumeprvle memvl npOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

Ucropus uccnenoBanus CBETOBBIX SBIECHUM.

Ucropuueckast peKOHCTpyKLUs Teneckona [amues.

Wsrorosnenne kaneiigockora.

Xapaxmepucmuka OCHOGHBIX 6U008 OesmelbHOCmU: YTeHHe W OOCY)KICHHE TeKCTa CTarell MHTEePHET-CalToB,
00Cy)XJeHHE [OKIAIOB W IPE3CHTAIMii, COCTaBICHHWE M pElICHHE 3a/1a4, OOCYKIEHHUE CIOCOOOB PpElICHUS
(momroroBka xk OI'D 1o ¢uzuke).

DuU3MKA aTOMAa U AaTOMHOI0 A/IPa

Crpoenue atoma. [lorsomieHne u Wcmyckanue cBera aroMamu. Onrtudeckue crekrpel. OnwiTel Pesepdopra.
[Tnanerapnast Mmonens aroma. CTpoeHHE aTOMHOTO sipa. 3apsAa0BOe U MacCOBOE YHcla. SaepHblie Crutbl. DHEPrus
CBSI3W aTOMHBIX siJiep. 3aKOH PalMoaKTUBHOrO pacmana. Anbda- u 6era-pacnaapl. [IpaBuna cmemenus. SnepHbie
peakunu. [lenenne u cunTte3 saep. SAnepHas sHeprernka. Mcrounmku sHepruu ComHina u 3Be3n. Perucrparius
SIIEPHBIX U3TydeHUH. BrusHue panoakTHBHBIX U3TyUEHUH Ha )KUBBIE OpraHu3Mbl. Jlo3umeTpurs. DKomornueckue
MPOOIEMBI SIEPHOM SHEPreTHKU.

TpumepHvle membl RPOEKMHBIX U UCCLEO08AMENLCKUX PAOOM.:
Ucropus uzyuenus aroma.

Nsmepenne KITJI conneunoit OaTapewu.



Hesuaumele H3JIyUCHHS B CIICKTPE HArpeThIX TEII.

Xapaxmepucmuka 0CHOBHBIX GUA08 OesIMETbHOCMU: YTCHHE U OOCY)KICHHE TEKCTa CTarell WHTEPHET-CaiToB,
00CY)KJIeHHE MOKIaJ0B W MPE3CHTALUi, COCTABICHHE W pEUICHHE 3a1a4, OOCYKICHHE CIOCOOOB peLICHHS
(momroroBka k OI'D mo ¢pusuke).

@®opMBbI OpraHu3anyuy 00pa3oBaTeJIbHOIO NMponecca:
- TpyIIIOBas;

- UHAUBUyalbHAas;

- (ppoHTaNBHAS.

Beaymue TexHoorum:

Vcnone3yroTcst 371€MEHTHI CIASAYIONIMX TEXHOJIOTHi: IpOeKTHas, MpobreMHOro oOy4yeHHs, WH(POPMALHOHHO-
KOMMYHMKAI[HOHHAsI, KPUTUYECKOTO MBIIILIEHHS, IPOOIEMHOI0 JHAJIOra, UTPOBasl.

OcHoBHbIE METO/IbI PAa0OTHI HA YPOKe:

Beaymmvu Metomamu oOydeHHs SBISIOTCS: YaCTHYHO-TIOMCKOBOM, METOIl MaTeMaTH4YeCKOTO MOJEITUPOBAHHUS,
aKCHOMATHYECKHUI METOI,.

®opMbI KOHTPOJIA:
Tak Kak 3TOT Kypc SIBJISICTCS TOTIOTHUTEIBHBIM, TO OTMETKA B OajulaX HE CTaBUTCSL.

VYdamuiicst yduTcs OIEHUBATH ceds W APYrHX caM, YTO TI03BOSIET pa3BUBATh YMEHHS CaMOAaHAIHM3a H
CIIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIIFHOCTH, KaK CBOMCTBY JTMYHOCTH y4aImerocs. BrIsBieHre MPOMeXKyTOIHBIX
1 KOHEYHBIX PE3YJIBTATOB yUAIIXCS IPOUCXOIUT Yepe3 MPAKTUIECKYIO AEATEIbHOCTD; 3a4€THBIC PAOOTHL:

* TeMaTHYeCKas MOA0OpKa 33734 Pa3IMYHOrO YPOBHS CIIOXKHOCTH C TIPEACTABICHUEM Pa3HbIX METOJIOB PEIICHUS B
BHJIC TEKCTOBOTO JOKYMEHTA, Mpe3eHTaluH, (PJI3II-aHUMAIIMY, BUAEOPOJIHKA i WeD - cTpaHuubl (caita)

* BBICTaBKa IIPOEKTOB, IIPE3EHTaLIUM;

* IEMOHCTpAIIHSI SKCIIEPUMEHTA, KaueCTBEHHOH 3a/1a4ll ¢ KAYeCTBCHHBIM (YCTHBIM FUIM B BUJE IIPHIIOKEHHSI, B TOM
qrciIe, MPEe3CHTAIMEH ) OMTMCAaHNEeM TIpoLiecca Ha 3aHATHH, (PeCTHBAJIEe SKCIIEPUMEHTOB; (PH3MUECKUE ONMMMITHAHI.



Kaneﬂ,uapﬂo-TeMaaneCKoe IVIAaHUPOBAHHUE 7 knacc

No Hara Tema ypoxka Hcnoan3oBanue MIpUMEYaHue
MIPOBEACHUS
/T o0opyroBaHMs LieHTpa
Inan | @akr eCTeCTBeHHOHAYYHOi M
TeXHOJIOTH4eCKOMH
HANpAaBJeHHOCTe
«Touka pocra»
1. Benenue (14)
Bromnoe 3anstue. Lenn u 3amaun xypca. | Kommbrorepaoe
1 TexHrKa OE30ITACHOCTH. obopynoBaHHe
2. Posib DKcniepUMeHTA B sKU3HH YesioBeKa (34)
Cucrema eIUHMIL, TIOHSATHE O Kommbroreproe
00opynoBaHHE
2 MPSIMBIX U KOCBEHHBIX U3MEPEHUSX
DU3NYECKHUI SKCTIEPUMEHT. O6opynoBanue il
JIEMOHCTpalui
Bunpr ¢pu3nyeckoro sKCIepuMeHTa.
[orpeumHocts u3mMepenus. Bunpl
3 TIOTpeHOCTEN n3MepeHus. Pacuér




HOrpeIIHOCTH U3MEPECHNA.

JlaboparopHas pabora
«M3mepeHue o6beMa TBEPAOro

tenay. [IpaBuna odopmieHus

O6opynoBaHue s

nabopatopHeix pabor u
VUCHUYIECCKUX OIBITOB

4 nabopaTtopHoOi pabOTHI.
3. Mexanuka (84)
PaBHOMepHOE 1 HEpaBHOMEPHOE Oo6opynoBanue st
5 JIBYDKCHUS. nabopaTopHBIX paboT
YYEHUYECKUX OIBITOB (Ha
I'pacuueckoe npencraBaeHue 0a3e  KOMIUICKTOB  JUIs
or9)
6 JOBUXCHUSL.
Pemenne rpaguueckux 3amad,
pacuer IyTu 1 CpeJiHeil CKOPOCTH
7 HEPaBHOMEPHOT'O JBU>KEHUSI.
Tlonsarue HWHCPIHUU U UHEPTHOCTHU.
8 enTpobexxHas cuia..
9 Cuna ynpyroctu, Ciiia TpeHHs O6opynoBaHue ISt
JlaGopatopHas paGora nabopatopHbiX pabor u
YYCHUYECKUX OIBITOB (Ha
«HccneqoBanme 3aBUCHMOCTH 0ase  KOMIUIGKTOB  JUIS
. 0r9)
CHJIBI YIIPYTOCTH, BO3HUKAIOMIEH B
MIpYyXXHUHE, OT CTENCHH Ae(opMaIiim
10 MIPY>KUHBIY.
JlaGoparopHas pabora
«Onpenenenue ko3 dummenTa
11 TPEHUS Ha TPHOOMETPEY.
JlaboparopHas pabora O6opynoBaHue IS
«HccnenoBanne 3aBUCHMOCTH nabopaTopHBIX paboT
YIEeHUYIECKUX OITBITOB
CHUTBI TPSHHUS OT CHUIBI
12 HOPMAaJTLHOTO JTABJICHHSI.
4. 'mapocraruka (124)
13 [Inoraocts. 3amada naps I'epona O6opynoBaHue st
JIEMOHCT paLyii
Pemenue 3a1a4 moBEBIIIEHHON
CIIO)KHOCTH Ha PacueT IUNIOTHOCTH
14 BEILECTBA.
15 Pemenwe 3a1a4 MOBBITIIEHHOM O6opynoBaHue st




CIIOXKHOCTHU JIEMOHCT paIuii
JlaBneHune )KUIKOCTH U ra3a. 3akoH
16 [Mackans
17 Coobmaronecst CoCybl.
JlaboparopHas pabora O6opynoBaHue st
18 «M3roropienue Moaenu GpoHTaHa» 71a00paTopHBIX paboT U
YUCHUYECKUX OIBITOB (Ha
JIabopartopHas padoTa 0ase  KOMILIEKTOB  JUISt
orns
19 « 3roroBienne Moaenn GoHTaHA»
3akon [Tackans. Jlapnenue B
KHUIIKOCTSX U Ta3ax.
FHZ[paBHH‘IeCKI/Ie MalIuHBbI.
20 Coobmaroniecst CoOCybl.
BrrTankusarorias cuia. 3aKoH O6opynoBanue TSt
JIEMOHCTpaluil
21 Apxumena.
JlaboparopHas pabora OO6opynoBaHue ISt
«BpIsicHeHHE yCII0BUS TITABaHUS nabopaTopHBIX paboT
YYEHUYIECKUX OIBITOB
22 TEI».
brnok 3amau Ha 3akon [lackans, Ob6opynoBaHue JUTST
JIEMOHCTpalui
23 3aKOH ApxuMmea.
bnok 3agau Ha 3akon Ilackas,
24 3aKOH ApxuMea.
5. Craruxa (104)
o5 brok. Ppruar. O6opynoBaHue AyIst
JIEMOHCTpalui
PaBHOBecue TBepabpIx Ten.  MOMEHT
26 cwibl. [IpaBrIIo MOMEHTOB.
LenTp TSKECTH. Uccnenoranue | O6opymoBaHHe s
27 Pa3IMYHBIX MEXaHUYECKHX CHCTEM JIEMOHCT paItuit
KoMOuHHpOBaHHBIC 3a1a4H,
28 HCIIONB3YS YCIIOBHS PAaBHOBECHSI.
KoMOuHHpOBaHHBIC 3a1a4H,
29 HCTIONB3YS YCIIOBHUS paBHOBECHS
JlabGopaTopHas pabora O6opynoBaHue st
« 3roroBienue paboTaromei abopaToOpHBIX pPadoT
5 o YYCHUYECKUX OIBITOB (Ha
cucteMbl 6rokoBy». OgopmiieHue fase KOMILISKTOB  NTA
30 paboTEL. ors




Pa6ora Han mpoexToM «baokm.
JlaboparopHas pabora
«3roroBienue padoTaroiei
31 CHCTEMBI OJIOKOBY.
JlaboparopHas pabora O6opynoBaHue ISt
« 3roroBienne padoTaromei nabopatopHbix paboT u
YUCHUYIECKUX OIBITOB
32 CHCTEMBI OJIOKOBY.
33 OdopmiieHne paboTHI. KommsroTepHoe
00opynoBaHue
34 3ammuTa MpoeKTOoB.
KanennpapHo-temaruyeckoe mianupoBanue 8 kiacc
No Hara Tema ypoxka Hcnoan3oBanue MIpUMEYaHue
MIPOBEICHUS
n/a 00opyaoBaHuUs LEHTPa
Inan | Paxt €CTeCTBEHHOHAYYHOH M
TeXHOJIOTH4eCKOMH
HaNpAaBJeHHOCTe
«Touka pocra»
1. Benenue (14)
BBomnoe 3anstme. llenmm u 3amaum | Kommbroreproe
1 kypca. Texauka 06€30MacHOCTH. o0opynoBaHHe
2. TennnoBble siBaenns (12 4)
PasHooOpasue TerioBbIX  sBICHHU. | KoMmbroTepHOE
2 TerutoBoe pacuivpeHue Tell. 00opynoBaHHe
JlabopatopHas pabora O6opynoBaHue AIst
«VI3MeHeHus [UINHEI TeNa IpH nabopaTopHBIX paboT
YICHUYICCKUX OITBITOB
3 HATPEBaHUH U OXJIAXKICHUI.




Terutonepenaua Habnronenue O6opynoBanue JUTS
JEMOHCTpanuil
TETLIONPOBOTHOCTH BOJBI U
4 BO3/yXa.
JlaboparopHas pabora O6opynoBaHue st
«3mepeHne yaenbHoi nabopatopHbix paborT u
. YUCHUYECKUX OIBITOB (Ha
TETIOEMKOCTH Pa3IMIHbBIX 6ase KOMILIGKTOB A
S BEIIIECTBY. (0)3€)
[InaBneHue u orBepaeBaHUE.
JlaboparopHas pabora «OTiHnBKa
6 napaduHOBOTO COJIATHKA
JlaboparopHas pabora O6opynoBaHue st
«Habmtoenue 3a niuaBieHuEM nabopatopHbix pabor u
YYEHUYECKUX OITBITOB
7 JIBIA»
Pemenne onumnuagHeix 3a1a4 O6opynoBaHue ISt
JIEMOHCTpaluil
8 Ha ypaBHEHHUE TEIUIOBOTO OaaHca
9 Pentenye onmuMnuagHbIx 3a1ay O6opynoBaHue ISt
. JIEMOHCTpalui
Ha pacyéT TEIUIOBBIX MPOIECCOB
10 JlaGoparopus kpucramiorpaduu.
Hcnapenue u KoHACHCALINSA. Ob6opynoBaHue Ayt
11 JIEMOHCT paItuit
CoctaB atmMocdepsl, O6opynoBaHue Ayt
JIEMOHCTpaIui
HaOIIoIeHUE TTepexoaa
HEHACBHIIICHHBIX TIAPOB B
12 HACBILLIEHHBIE.
Bnaxsocte Bo3myxa Ha  pasHBIX | OOopymoBaHEE AL
13 KOHTHHEHTAaX JIEMOHCTpaItiit
3. Daekrpuyeckue siBjenus (84)
Muxkpomup. Monenu atoma, Ob6opynoBanue il
JIEMOHCT paLuii
14 CylIecTBOBaBIIHE 10 Hayana XIX
HcTopwust OTKPBITHS U ISHCTBUS KommprorepHoe
obopynoBanue
15 raJbBaHUYECKOrO AIEMEHTA
16 HUctopwust co3manus »meKTpod opHOM




MaIllrHBI

OmnsbiTel Bonsra. Dnexrpudeckuii KomnerorepHoe
00opynoBaHue
17 TOK B JIEKTPOJIUTAX.
Pemienue onuMnua HbIX 3a1a4 Ha O6opynoBaHue A
JIEMOHCTpaluil
18 3aKOHBI TOCTOSTHHOT'O TOKa
Habmtonenue 3aBucumoctu O6opynoBaHue ISt
JIEMOHCTpaluil
COIPOTHUBIICHHSI TPOBOJTHUKA OT
19 TEMITEPATYPHI.
JlaboparopHas pabora O6opynoBaHue st
«OrnpeneneHne CTOMMOCTH nabopaTtopHbix pabor u
. YUCHUYECKUX OIBITOB (Ha
U3PACXOMOBAHHOM IEKTPOIHEPTUU 6a3e KOMILICKIOB  JIA
11O MOIITHOCTHU l'[OTpe6I/ITeJ'I$I " 110 Or3
20 CUETUHKY»
Pemenne onumnuaaHeIX 3a1a4 O6opynoBanue s
. JIEMOHCTpalui
21 Ha TEIUIOBOE JIEHICTBHE TOKA
4. JDaekTpoMarHuTHbIe siBjieHus (34)
ONEeKTpOMarHUTHBIE SIBJICHHSI. O6opynoBanue Ayt
JIEMOHCTpalui
22 DJEeKTpOU3MEPHUTENBHBIE TPHOOPHI.
MarnuTHast anomanust. MarHuTHbIE O6opynoBanue Ayt
JIEMOHCTpalui
23 Oypu
PasnoBugnoctu
24 AJIEKTPONBUTATENCH.
5. OnTuuyeckue siBjaeHus (74)
Hcrounnku cBera: TEIUIOBEIE, O6opynoBanue ULt
JIEMOHCTpaIui
25 JIFOMUHECLIEHTHBIE
DKcrepuMeHT HaOIIoIeHHE.
MHorokpatHoe n300paxeHHIe
IpenMeTa B HECKONBKHX IIOCKIX
26 3epKajax.
M3roToBUTH MEPUCKOMN U C €ro O6opynoBaHue st
JIEMOHCT paLyii
27 TTOMOIILIO TIPOBECTH HAOIFOICHUS
[pakTHyeckoe UCIIONH30BAaHHUE O6opynoBaHue At
JIEMOHCTpalui
28 BOTHYTBIX 3€pKall
29 3puTenbHbIe WILIIO3UH, O6opynoBanue JUTS




MOpOXKIaeMbIe TIPEJIOMIICHHEM JIEMOHCTpaluit
cBeTa. Mupaxu.
30 Pa3BuTHEe BOIOKOHHOM ONTUKHU
Hcnonp3oBaHue 3aKOHOB CBETA B
31 TEXHHUKE
6. YestoBek u nmpupona (44)
32 ABTOMAaTHKa B HAILIEH KU3HU . KomnbrorepHoe
00opynoBaHue
33 Panuo u TeneBuaeHue
AJ'H)TepHaTI/IBHI)Ie HNCTOYHUKHN
34 sHepruu. Bujpl anekTpocTaniuit
Hayxa cerogns. Hayka u
35 0e30MacHOCTh JIFO/ICH.
KanennapHo-Temarnyeckoe niiaHupoBaHue 9 kiacc
No Hata Tema ypoxka HUcnonan3oBanue IIpUMEYaHue
MPOBEICHUS
n/m o0opyn1oBaHNs LEHTPa
Inan | Paxt eCTeCTBEHHOHAYYHOH H
TeXHOJIOTu4e CKOoM
HaNpaBJeHHOCTel
«Touxka pocra»
1. Beegenne (14)
BBomnoe 3amstme. llenmm w 3amaum | Kommbroreproe
1 kypca. Texauka 6e30MacHOCTH. obopynoBaHHe
2. Kunemaruka (7 4)
Crioco0b! onucaHus Ob6opynoBanue st
JIEMOHCTpaIui
2 MEXaHHYECKOTO IBIKEHUS
IIpsamonuHeliHOe paBHOMEPHOE O6opynoBaHue st
JIEMOHCT paLuii
JIBIDKEHUE 10 TuTocKocTH? CMOoTpst
3 U3 KaKOW TOYKY HAOIr0aaTh
OTHOCUTENEHOCTH JIBHXKEHUSI. O6opynoBaHue st
. JIEMOHCTpalui
4 CrnoxxeHue IBMKESHUN.
Jlabopamopuvie pabomul: O6opynoBaHue s
5 «3yueHne MBUKEHUS CBOOOIHO naboparopHelx pabor Hu




naaaromiero Teiaa», «I/ISy‘I CHHUC

ABUIKCHUS TEJIa IO OKPYKHOCTU»

YYECHUYECKUX OIBbITOB

Kak u xyna nonerena BUIIHEBas O6opynoBaHue A
JEMOHCTpanuil
koctouka? Pacuer Tpaekropuu
JIBYDKCHUS TEJ U MEPCOHANKEH
6 pacckasoB P.Pacns o MionxayseHe
HcTtoprueckast peKOHCTpyKLIUs O6opynoBaHue A
JIEMOHCTpaluil
onbIToB ["anues no onpeaencHUo
7 YCKOpEHHUS g.
OmnpeneneHne CKOPOCTH O6opynoBaHue st
JIEMOHCTpaluil
PaBHOMEPHOI'O IBUKEHUS IIpU
WCTIOJIb30BaHUH TPEHAXKepa
8 «0eroBast JOPOXKKay.
3. Iunamuka (84)
Cuna Bonu, cuia yOSKICHHS UITH O6opynoBanue JUTSt
JIEMOHCTpaluil
9 cuia - pu3nyecKas BeTuuInHa?
Jlabopamopuas paboma: O6opynoBaHue ISt
10 «M3mepenne Macchl Tenay nabopaTopHBIX pabor u
YYEHUYIECKUX OITBITOB
JIBm>KeHME Tela Mo JIeHCTBHEM
11 HECKOJIBKUX CHJI
JIBM>XEeHME CHCTEMBI CBSI3aHHBIX Ob6opynoBanmue JUTSt
JIEMOHCTpaIui
12 TeN
Jlabopamopmuvle  pabomer: «3yuenne | OGopymoBaHue s
TPEHUSI CKOJIBKECHHSDY
nabopaTopHbiX pabor
13 YUEHUYECKUX OIBITOB
Junamuka paBHOMEpHOro nBHkeHHs | OOopynoBaHHE IS
14 10 OKPY>KHOCTH JIEMOHCT paItuit
Hctopus pa3BuTus npencTaBieHUN O6opynoBaHue st
. JIEMOHCTpaIui
15 o Bcenennoil. Conneunas cucrema.
OTKpBITHSI HA KOHYUKE TIEepa. O6opynoBanue JUTSt
JIEMOHCT paluii
[epBBIC HCKYCCTBEHHBIE CITyTHUKH
16 3emun.
4. Umnyabc. 3aKkoH coxpaHeHus: MMIYyJabca (34)
17 Kaxk BBI siXTY Hazo0BeTE... KomnrorepHoe
obopynoBanue
18 PeaktuBHOE IBMXEHHE B TIPHPOJIC.




PaccnenoBanue JITII ¢ moMolibio

KomnsrorepHoe

00opynoBaHue
19 3aKOHA COXpaHEHHs UMITYJbCa
5. Craruxka (24)
Jlabopamopnas paboma: O6opynoBaHue st
«OrmpeneneHue HEHTPOB Macc nabopaTopHbIX pabor
YUCHUYIECCKUX OIBITOB
20 pa3IMuHBIX Tel (TpU crocoda)»
[IpumeHeHne MpocThIX MexaHu3MoB B | KommbroTepHOE
CTPOMTENBCTBE: OT 3€MIITHKH JI0 00opynoBaHue
21 Hebockpeda
6. Mexanunuyeckue Kojeoanusi v BoOJHbI (34)
22 Bupl MasTHUKOB U UX KoJeOaHM O6opynoBanue TS
JIEMOHCTpaluil
23 UYrto nepeHocut BonHa?
KonebaTtenbHble CUCTEMBI B TIPUPONE U
24 TEXHUKE
7. DNeKTPOMArHUTHbIE KOJIeOaHNs U BOJIHBI (24)
OKcTiepuMeHTaIbHAs TPOBEPKA KommnsrorepHoe
. o0opynoBaHue
25 cBOIicTB OM BOJH.
HccnenoBanue 3neKTpoOMarHuTHOTO KomnerorepHoe
o0opynoBaHue
26 m3nyuyennsi CBU-neun
8. OnTuka (44)
. U3roroBienne monenn Kowmrmproreproe
. obopynoBaHue
27 KaJeHgocKoma.
DKcriepuMeHTaIbHAs TPOBEPKA O6opynoBanue JUTSt
JIEMOHCTpaIui
28 3aKOHA OTPaKEHUS CBETA.
Jlabopamopuas paboma: O6opynoBaHue yIs
«zsmepenne nokazares nabopaTopHBIX pabor u
YIEeHUYIECKUX OITBITOB
29 MIPETTOMIICHHUS BOIBD
Kak otnmmuatorces mokazarenu O6opynoBanue JUTSt
JIEMOHCT paLuii
30 MPETIOMIICHHS [IBETHOTO CTEKJIA
9. ®u3uKa aTOMa U AaTOMHOTO s1/Apa (44)
[Nornomenne n UCIyCKaHUE CBETA KommprorepHoe
00opynoBaHHe
31 atoMaMu. ONITUYECKHUE CIIEKTPBI.
Kommbroreproe
32 Wsmepenune KITJ] conHeuHoit 6arapen 000py0BaHUE
33 BrmstHue panmoakTHBHBIX




I/ISJ'IyLIeHI/Iﬁ Ha JKUBbIC OPraHN3MbI

34

Croco0bI 3alUTEL OT

PaarOaKTHUBHBIX I/I3J'IY‘-I€HHI>1




