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IInanupyemsle pe3yJibTaThl 0CBOCHHS NPOrPaMMbl BHEYPOYHOIH JeATEIbHOCTH
«IxcnepumMenTapmii mo ¢pusznke» (¢ ucnoab3oBaHneM opopynoanus «Touka pocra») B 7-9
KJ1accax.

Peanu3zanus nporpaMmsl CIOCOOCTBYET JOCTHXKEHUIO CIEAYIOIINX Pe3yJIbTATOB:
JInuHocTHBIE:

B cdepe MTMYHOCTHBIX YHUBEPCAIBHBIX YU€OHBIX JCHCTBUHN yUalMXCs:

* yueOHO-IT03HABATEIHHBIN MHTEPEC K HOBOMY Y4eOHOMY MaTepualy U criocodaM pemeHus
HOBOH 3a/7a4H;

* OpHEHTallMs HA TOHUMaHUE MPUYHH ycrexa BO BHEYUeOHOIl 1eTeIbHOCTH, B TOM YHCIIE Ha
caMOaHaJIM3 ¥ CaMOKOHTPOJIb Pe3yJIbTaTa, Ha aHAJIN3 COOTBETCTBHUS PE3YJIbTATOB TPEOOBAHUSIM
KOHKPETHOM 3a/1a4u;

* CII0OCOOHOCTH K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIIEITHOCTU BHEYUYEOHOM e TEIIbHOCTH;
Obyyarowuiics NOIYUUM 803MONCHOCIb O POPMUPOBAHUA!

° BHYTpeHHef/'I MO3UIMH HIKOJIbHHMKA Ha YPOBHC ITOJIOXKUTCIIBHOI'O OTHOIICHHUA K IIKOJIC,
MOHUMAaHUS HEOOXOIMMOCTH yUEHUS, BBIPAXKEHHOTO B IPe00dIafaHny yueOHO-T103HABATEIbHBIX
MOTHUBOB,;

* BBIPQKEHHOM YCTOWYMBOM yueOHO-103HABATEILHON MOTUBALIUY YUCHUS;

* YCTOWYMBOTO Y4eOHO-TI03HABATEILHOTO HHTEPECca K HOBBIM OOIIIUM CIIOCO0aM peleHus 3a1ay.
MeranpeamerHsbie:

B cepe perysiTHBHBIX YHUBEPCAIbHBIX YUEOHBIX AEMCTBUM ydaluxcs:

* IUIAHUPOBATh CBOM JECHCTBUS B COOTBETCTBUHU C MOCTABJIECHHOMW 3aJja4€il U YCIIOBUSIMH €€
peanu3anuy, B TOM YHCIIE BO BHYTPEHHEM ILIAHE;

* YUUTBIBAaTh YCTAHOBJIEHHBIE MIPABUJIA B TNIAHUPOBAHUU M KOHTPOJIE CIIOCO0A PELIEeHNUS;
* OCYILECTBJISITH UTOTOBBIM U MOIIArOBBIA KOHTPOJIb 110 PE3YJIBTATY;

¢ OUCHHUBATH MMPABHUJIbHOCTH BBITIOJIHCHUSA }IeﬁCTBHﬂ Ha YPOBHC alleKBaTHOﬁ peTPOCHeKTHBHOﬁ
OILICHKU COOTBECTCTBUA PC3YJIbTATOB Tpe60BaHI/I}IM ﬂaHHOﬁ 3aJa4u u 33,[[3.‘-IHOI71 06J'IaCTI/I;

* aJIEKBaTHO BOCHPUHUMATh MPEJIOKEHHS U OLIEHKY YUUTENeH, TOBapHUILEel, poauTeIe 1
JIPYTHUX JIIOJCH;

* pa3nu4aTh Cocod U pe3yabTaT AeHCTBUS.
Obyyarowuiicsa NOIYUUM 8O3MONCHOCTb HAYYUMCA!

* B COTPYAHUYCCTBEC C YUYHUTCIICM CTaBUTh HOBLIC y‘Ie6HBIe 3aaa4uu;



* IIPOSIBIIATH IMO3HABATEIHHYIO HHUITMATUBY B yU€OHOM COTPYIHUYECTBE;

* CaMOCTOSTEIBHO aJICKBATHO OIICHUBAThH MPABUILHOCTH BBITIOJHEHUS JEHCTBUS U BHOCHUTD
HEO0OXOMMBbIE KOPPEKTUBBI B UCIIOTHEHUE KaK M0 XO/1y €r0 pean3aliu, TaKk U B KOHIIE
IEUCTBUSL.

B cepe mo3naBaTeIbHBIX YHUBEPCAIBHBIX YUCOHBIX ACHCTBUN yUaluXCs:

* OCYIIECTBIIATH MOUCK HEOOXOUMON HH(POPMAITUH JJIsl BBITIOJTHEHHSI BHEYUICOHBIX 3aJaHHH C
HCITOJIH30BaHUEM YY€OHOH JTUTEPATYPHl U B OTKPHITOM HH(POPMAIIMOHHOM IPOCTPAHCTRBE,
SHITMKJIONENH, CIPABOYHUKOB (BKJIFOYAsI SJICKTPOHHBIC, ITUPPOBLIC), KOHTPOIUPYEMOM
MIPOCTPAHCTBE

Nutepnera;

* OCYIIECTBIISATH 3aMKCh ((hUKCcalnio) BEIOOPOYHON HHPOPMAIIUU 00 OKpPYKaIOIEM MUPE U O
cebe caMoM, B TOM 4ucCIIe ¢ ToMolIbio HHCTpyMeHToB UKT;

* CTPOUTH COOOIIIECHHUS, IPOEKTHI B YCTHON M MUCbMEHHOI QopMe;
* MPOBOJIUTH CPABHEHUE U KJIACCU(DUKAIIMIO 110 33JJaHHBIM KPUTEPHUSIM;
* YCTaHABJIUBATH MPUYUHHO-CIICICTBEHHBIEC CBSI3U B M3y4aeMOM KpPYT€ SBJICHUM;

* CTPOUTH pacCyXJIeHUsS B (hOpME CBSI3H MPOCTHIX CYKICHUI 00 00BEKTE, €ro CTPOCHHH,
CBOMCTBAx U CBsI3aX;

Ob6yyarowuiics NOIYYUM 03MONCHOCb HAYUUMBCA

* OCYILIECTBIIATh PACHIMPEHHBIHN MOMCK HH(OPMAIUU C UCIIOIB30BaHUEM PECYpPCOB OUOINOTEK U
cetu HTEpHET;

* 3aMUCBIBATh, PUKCUPOBATH HHPOPMALIUIO 00 OKPY>KAIOLIUX SBICHUSAX C TOMOIIBIO
nHcTpymeHToB KT

* OCO3HAHHO U MPOM3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOM M MUCbMEHHOM (popme;

* OCYIIECTBIJISITH BEIOOP Hanbosee 3phEeKTUBHBIX CIIOCOO0B PEIICHUS 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* CTPOUTH JIOTUYECKOE PACCYKIICHHUE, BKIIFOYAIOIIEE YCTAHOBIEHUE MPUYHMHHO-CIIEICTBEHHBIX
CBsI3€H;

* MOTYT BBIUTHU HAa TEOPETHUUECKUI YPOBEHb PEIICHUS 3a]]a4: PELICHUE IO ONPEACICHHOMY
MJIaHy, BJIaJIeHUE OCHOBHBIMU MPHUEMaMHU PEIICHUS, OCO3ZHAHUS JICSITEIIBHOCTH IO PEIICHUTO
3a7auH.

B chepe kOMMYHMKATHBHBIX YHUBEPCAIbHBIX yUEOHBIX IEHCTBUN yyallluxcs:

¢ aICKBAaTHO HCIIOJIb30BAaTh KOMMYHHUKATUBHBIC, IPEKIC BCETO - pECUYCBLIC, CPEACTBA JJIA
peHICHUS PA3JIMIHBIX KOMMYHHUKATUBHBIX 3a/1a4, CTPOUTH MOHOJIOTHYCCKOC COO6H_ICHI/IC, BJIaACTH



JTUAIOTHYECKOM (OPMOI KOMMYHHKAITUH, UCITOJIb3YS, B TOM YHCJIE CPEACTBA H HHCTPYMEHTBI
UKT u gucTaHimOHHOI0 OOIIEHNS;

¢ IO0IMYCKAaTh BO3MOKHOCTb CYIICCTBOBAHUA Y JIIOZ[GP'I PAa3JIMYHBIX TOYCK 3PCHUSA, B TOM YUCJIC HC
COBIIaAAOMMX C €TI0 CO6CTB€HHOI>1, H OPUCHTHUPOBATLCA HA IMO3UIUIO ITIaPTHEPA B O6H.[€HI/II/I n

B3aHUMOJCHCTBUH;

® YUUTBIBATH PA3HBIC MHCHUA U CTPEMUTHCA K KOOpAWHAIWU Pa3JIAYIHbIX HO3HI.IPII>1 B
COTPYAHHUYECTBE,

* opmynupoBaTh COOCTBEHHOE MHEHUE U TIO3ULIUIO;

¢ I0roBapuBaTbCAd U MPUXOAUTDH K OGH_IGMy pCIICHUIO B COBMECTHOM JACATCIIBHOCTH, B TOM YHUCJIC
B CUTyalluH CTOJIKHOBCHHUS UHTCPECOB;

Obyuarowuiics NOIYYUM 03MONCHOCb HAYUUMBCA:

* YYUTHIBaTh U KOOPJUHUPOBATH B COTPYJAHHYECTBE OTIMYHBIC OT COOCTBEHHOM MO3UIIUN JPYTHX
JIFOJIEH;

¢ YUUTBIBATb PA3HBIC MHCHUA 1 NUHTCPCCHI U 000CHOBBIBATH CO6CTB€HHYIO IIO3UIINIO,
* IOHMMAaTh OTHOCUTEIBHOCTh MHEHUH U MOAX0JIOB K PCUICHUIO HpO6JI€MBI;

¢ APryMmCHTHUPOBATH CBOIO IMMO3UIIUIO U KOOPAWMHUPOBATH €€ C ITO3UIUAMU IMAPTHCPOB B
COTPYAHUYICCTBC IIPpU BBIpa6OTKe 06]1.[61"0 pCUICHUA B COBMECTHOM JACATCIIbHOCTH,

* 3aJ1aBaTh BOIPOCHI, HEOOXOAUMBIE JJIsi OPraHU3alMU COOCTBEHHOM JeSITENbHOCTH U
COTPYJIHUYECTBA C TAPTHEPOM;

® OCYHICCTBJIATH B3aMHBIN KOHTPOJIb U OKAa3bIBaThb B COTPYAHHUYCCTBC H€O6XO}II/IMYIO
B3aMOIIOMOIIb.

IIpeamerHsle:

- OpUCHTHUPOBATLCA B ABJICHUAX U 00BeKTax OKpYXXarouiero Mupa, 3HaTb rpaHHUIbI UX
MMPUMCHUMOCTH;,

- IOHUMATh OIPECACIICHUS (I)I/I3I/I‘{eCKI/IX BCJIMYUH U ITIOMHUTDH ONPCACIIAONINC q)OpMyJ'IH;

- IOHUMAaTh KaKuM (I)I/ISI/I‘-IGCKI/IM MNpUHOHIIaAM 1 3aKOHaM IMMOAYHUHAIOTCA TC U UWHBIC OO0BEKTEI U
SABJICHUS IPUPOABI;

- 3HaHHE MOJIETH TIOMCKA PeIIeHUN A 3a71a4 1o (pusmke;

- 3HAaTh TEOPETUUYECKUE OCHOBBI MATEMATHUKU.

- MpUMEYaTh MOJICNIN SBJICHUM U 0OBEKTOB OKPYXKAIOIIETO MUPA;
- aHAJIM3UPOBATH YCIIOBHE 3aa4H;

- mepeopMyIUpPOBATH U MOJICITUPOBATh, 3aMEHSATh HCXOAHYIO 3a7a9y APYToi;



- COCTaBJIATH IIJIaH PELICHHUS;

- BBIIBUTaTh U IIPOBEPATH MpeiaraeMble JJis PEUIeHUs TUIIOTE3bL;

- BJIaJIETh OCHOBHBIMM YMCTBEHHBIMH OIE€PALMSIMU, COCTABJISIOLIMMHU ITOUCK PEUICHUS 3a/1a4u.
Conep:xaHue NporpaMMbl BHEYPOYHOM 1eSITeIbHOCTH

7 kaacce

BBenenue. Brognoe 3anstue. Lenu u 3agaun kypca. TexHuka 6€301macHOCTH.

Pousib 3KkcniepuMeHTa B AKU3HHU YeJI0BEKA.

Teopus: I3yuuTh OCHOBBI T€OpUHU MOrpemrHocTel. [1orpemHocT! npsIMbIX U KOCBEHHBIX
M3MEPEHU, MaKCUMaJIbHAs OTPEIIHOCTh KOCBEHHBIX H3MEPEHUH, YUET MOTrPEMIHOCTEN
U3MEpEHUil pu nocTpoeHuu rpadpukos. [Ipeacrapnenue pe3ynbTaToB U3MepeHuii B popme

TaOIHII U TPadHKOB.

Ilpaxmuxa: OCHOBBI TEOPUH MOTPEIIHOCTEN MPUMEHSTH NPU BBIIOJIHEHNN YKCIEPUMEHTATbHbBIX
3aj1a4, PAKTHYECKUX paboT. (€ HCMoIb30BaHueM o6opynoBanus «Touka pocTay)

Xapakmepucmuka OCHOBHbBIX 8U008 0esIMEeNbHOCHIU!

[TpuBOoANTE TPUMEPHI 00BEKTOB U3ydeHHS (HU3HUKH ((PU3NUECKUE SIBICHUS, (PU3NIECKOE TEJO,
BEILIECTBO, pu3ndeckoe nose). Habnronate v aHam3upoBaTh PU3MUECKUE SBICHUS
(puxcupoBaTh MI3MEHEHUS! CBOMCTB 0OBEKTOB, CPABHUBATH MX M 000011aTh). [l03HAKOMHUTHCS ©
HKCIEPUMEHTAIBHBIM METOJIOM HccieloBaHus npupoasl. COopka mpuOOpOB M KOHCTPYKIIUH.
Hcnonp30BaHne U3MEPUTEIBHBIX PUOOPOB. BrinonHeHne 1a00paTOPHBIX U MPAKTUYECKUX
pabort. JlnarHocTuka u ycTpaHeHHe HEUCIIPaBHOCTEN

npubopoB. BeicTpanBaHue runoTe3 Ha OCHOBAHWN UMEIOIINXCS JaHHBIX.
MexaHuka.

Teopus: PaBHOMEpHOE U HEpaBHOMEpHOE JIBIKeHHE. [ padudeckoe npencTaBieHne JBUKEHUS.
Pemenune rpaduueckux 3amay, pacuer MyTH U CPeIHEN CKOPOCTH HEPABHOMEPHOTO JIBHKEHUS.
[TonsiTue nHepuuu U uHEPTHOCTU. LleHTpobekHas cuia. [lpuMenenne naHHbIX QU3HMUECKUX
MOHSATUH B KU3HEIEATEIbHOCTH YesoBeka. Cuia ynpyrocTtu, Cuiia TpeHHS.

IIpaxmuxa: VccnenoBanue 3aBUCUMOCTH CHJIbI YIPYTOCTH, BOSHUKAIOUIEH B IPYKUHE, OT
cTeneHu nedopManuu npyxkunbl. Onpenenenue koddduirenta TpeHus Ha Tpudomerpe. (¢
HCI0JIb30BaHuEM o0opynoBanus «Touka pocray)

WccnenoBanue 3aBUCHMOCTH CUJTBI TPEHHUS OT CHJIBI HOPMAJILHOTO JaBJICHHUS.

Xapaxkmepucmuxa 0CHOBHbIX 8UO08 OesIMENbHOCIL:

Amnanu3z tabmutl, rpadukoB, cxeM. [Touck oObsiCHEHUS HaOMIOJaeMBbIM COOBITHSIM. OnpeneneHne
CBOICTB MPUOOPOB IO YEPTEKaM U MOAEISIM. AHAINU3 BOSHUKAIOIINX TPOOIEMHBIX CUTYaI[Hil.

N3o00pakath cucTeMy KOOpAWHAT, BEIOUPATh TEJIO OTCUETA U CBA3BIBATH €T0 C CUCTEMOM
KoopauHat. Mcnosib30BaTh CUCTEMY KOOPAMHAT JUISl U3YYEHHS TPSIMOJIUHEUHOTO JBUKECHUS



tena. Coopka mpuOOPOB U KOHCTPYKITUHU. Vcronp30BaHre N3MEPHUTEILHBIX TPHOOPOB.
BrimonHnenue nabopaTOpHBIX U MPAKTUIECKUX PadOT (€ UCMOJIB30BAHHEM 000PY10BAHUS
«Touka pocrtay). [luarnoctuka u ycTpaHeHHe HeUCIpaBHOCTeN npubopoB. BricTpanBanue
TUIIOTE3 Ha OCHOBAaHUU MMEIOIIUXCS TaHHBIX. KOHCTpyHpoBaHUe U MOICTUPOBAHUE.
BrimonHenue 3a1anuii Mo yCcOBEpIIEHCTBOBAHUIO MTPHOOPOB. Pa3zpaboTka HOBBIX BapUaHTOB
ombITOB. Pa3paboTka u mpoBepKa METOIUKHU IKCIIEPUMEHTAIbHOU paboThl. PaboTa B Mambix
rpynnax. AHaJIU3UPYIOT, BHIOUPAIOT U OOOCHOBBIBAIOT CBOE pEIlIEHUE, IEHCTBUS.
[IpencraBienue pe3yapbTaToB NapHOM, IPYNIIOBOM AEATEIIBHOCTH. Y YaCTUE B TUAJIOTE B
COOTBETCTBUHU C IIPABUIIAMU PEUEBOT0 TIOBEICHUSI.

I’ mapocraruka.

Teopus: 3akon Apxumena, 3akon [lackans, ruapocTaTuuecKkoe JaBieHUE, COOOIIAOIIHECS
COCY/Ibl, TUJPABIMYECKUE MAIITNHBI.

Ilpakmuxka: 3a0auu: BHITAIKUBAIOLIAs CUJIA B PA3JIMYHBIX CUCTEMAaX; MPUOOPHI B 3aa4ax
(coobmarommecs: COCy/Ibl, THAPABIMYECKIE MAIIMHBI, pbIYard, 0J0KH). DKCIIEPUMEHTAIbHBIC
3aJJaHUs:

1)uzmepenue cuibl Apxumena, 2)u3MepeHie MOMEHTA CUJIbI, ICHCTBYIOIIETO Ha phIvar,
3)uzmepenue

paboThI CHIIBI YIPYTOCTH MPHU MOABEME I'Py3a C MOMOIIBIO TOABUKHOTO HJIA HETIOABUKHOTO
6110Ka.(¢c ncnoJib30BaHueM ooopyaoBanus «Touka pocray)

Xapakmepucmuka OCHOBHbBIX 8U008 0eIMEeNbHOCHIU!

Amnanu3z tabmun, rpadguxos, cxeM. [louck o0bsicHeHUsT HaOMI0gaeMBbIM cCOOBITHSIM. COOpKa
nprOOpOB U KOHCTPYKIMHA. Mcrionb30BaHne n3MepUTeNbHBIX MPUOOPOB. BoinoaHenne
71a00paTOPHBIX U MPAKTHUYECKUX paboT. J{MarHocTuka U ycTpaHeHHne HEMCIPaBHOCTENW PHOOPOB.
BricTpanBaHue THIIOTE3 HA OCHOBaHUM MMeroIUXcs JaHHbIX. KoHCcTpynpoBaHnue u
MozenrpoBanue. Pabora B ManibIx rpynmnax. AHaIU3UPYIOT, BEIOMPAaOT U 00OCHOBBIBAIOT CBOE
pewienue, nercteus. lIpencrasBienne pe3yabTaToB NapHOM, TPYNIIOBON JESTEIBHOCTH.
[ToaroroBka cooOIeHN U JOKIAI0B. YYacTHE B IUAJIOTE€ B COOTBETCTBUHU C MIPaBUIIAMU
PEYEBOr0 NOBEICHUS.

Craruka.

Teopus: bnok. Peruar. PaBHOBecHEe TBEPABIX TEJ. Y CJIOBUSA paBHOBECHS. MOMEHT CHJIBI.
[IpaBuno momenToB. LlenTp TsxecTH. MccnenoBanue pa3nuyHbIX MEXaHUYECKUX CHCTEM.
KoMOuHUpOBaHHBIE 3371a4H, UCTIONB3YS YCIOBUS PABHOBECHS.

Ilpaxmuxka: VI3roToBiieHne paboTaromieil CUCTEMbI OJIOKOB.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0eAMENbHOCIU.:

Amnanu3 tabaui, rpagukos, cxeM. [Tonck o0bsicHeHns Ha0Ir01aeMbIM COOBITHAM. OnpeaeneHue
CBOWCTB MPUOOPOB TI0 YepTEkKaM U MOJAEISIM. AHAIIN3 BO3HUKAIOIMIUX MTPOOJIEMHBIX CHUTYaIIHH.
Habmionate aelicTBUE MPOCTHIX MeXaHU3MOB. [103HAKOMUTHCS ¢ HU3NUECKOI MOJIENbIO
«abcomoTHO TBEP0E Tenoy. Permars 3a1aun Ha IpUMEHEHHE yCIoBUs(TpaBriia) paBHOBECHS
pbruara. [IpumensTs ycnoBue (paBuiio) paBHOBECHS pblyara /it OObsICHEHUS IeHCTBUS
pa3IMYHbIX HHCTPYMEHTOB, UCIOJIb3YEMbIX B TEXHUKE U B ObITY. COOpKa mpuOOpoB 1



KOHCTPYKIUH. Vcrionbp3oBaHue U3MEPUTEIbHBIX TPUOOPOB. BrInoaHeHne 1abopaTopHbIX U
MPaKTUYECKUX pabot. JlmarHoctuka u

yCcTpaHEHHE HeUCIpaBHOCTEH MpuOOpoB. BricTpanBaHue rUMOTE3 HA OCHOBAHUHN HMEIOIIUXCS
naHHbIX. KoHCcTpynpoBanue u MozenupoBanre. BeinoiHeHe 3a1aHuil o
YCOBEPIICHCTBOBaHUIO MPHOOpOB. Pa3paboTka HOBBIX BapUaHTOB OMBITOB. PazpaboTka u
MIPOBEPKA METOUKU HKCIIEPUMEHTAIbLHONU PabOTHI.

PaboTa B MasibIx Tpynnax. AHaJIM3UPYIOT, BBIOMPAIOT U 000CHOBBIBAIOT CBOE pEIlIECHUE,
nercreus. [IpencraBnenue pe3ysbTaToB IApHOM, IPYIIIOBOM AesATeNnbHOCTH. [loaroToBka
cooOuIeHni 1 10k1a10B. OCYyIIECTBIAIOT CAMOOLIEHKY, B3aUMOOLICHKY JI€ATEIbHOCTU. YyacTue
B IMAJIOTe B COOTBETCTBUU C IIPABUIIAMH PEUYEBOIO NTOBEICHUS.

8 kimacc

TenjioBble ABJIEHUS.

TermnoBoe pacmupenue tei. [Iponecchl maBieHust U OTBEpIeBaHuUs, UCTIAPEHUS U
KoHAeHcauuu. Temionepenaya. BiiaxxHOCTh BO3/1yXa Ha pa3HbIX KOHTUHEHTAX.

Hemoncmpayuu: 1. Habmronenue tasHus abaa B Boge. 2. CKOpOCTH UCIIAPEHUS Pa3IMUHbIX
xunkoctel. 3. TernoBsle nBurarenu 6yaymiero.

Jlabopamopnule pabomet (¢ HcioIb30BaHueM ooopynoBanus «Touka pocray): 1. U3meHenus
JUIMHBI TeJla TIPH HarpeBaHUH U OXJIaXaeHuH. 2. OTIMBKa mapa@uHOBOTO COJIAaTHKA. 3.
Habmronenue 3a rmiaBnenuem npaa 4. OT 4ero 3aBUCUT CKOPOCTh UCTIAPEHUS KUAKOCTU? 5.
Habmonenre TemionpoBoIHOCTH BOJBI U BO3AYXA.

Xapakmepucmuka OCHOBHbBIX 8UO008 0eAMENbHOCHIU:

CamocrosTenbHO GOPMYIHPYIOT MTO3HABATENBHYIO 3a/1ady. YMEIOT ¢ IOMOIIBIO BOIIPOCOB
n00bIBaTh HEOCTaOMyI0 HHpopMaluio. McnonaszoBanue u3mepuTeabHbIX PUOOPOB.
Beinonnenune 1abopaTOpHBIX U MPaKTHUECKUX paboT. J(uarnoctuka u ycrpaHeHue
HEUCHpaBHOCTEN nMpubOpoB. BeicTpanBaHue runoTe3 Ha OCHOBAaHUM UMEIOLUXCSI TAHHBIX.
KoHcTpynpoBanue 1 MOAEINPOBAHHUE.

BrimonHeHue 3a1aHuii o0 yCOBEPIICHCTBOBAHUIO MPHOOPOB. PazpaboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka u mpoBepka METOJIMKH IKCIIEPUMEHTATBHOM paboThl. PaboTa B Masbix
rpynnax. AHaJIU3UPYIOT, BHIOMPAIOT U 00OCHOBHIBAIOT CBOE pellieHue, 1eHCTBUSI.
[IpencraBienue pe3yabTaTOB MapHOW, TPYMIIOBOM EATENBHOCTH. YYacTue B JUaJIOTe B
COOTBETCTBUU C IIPABUJIAMHU PEYEBOTO

MTOBEJCHUSI.
DIeKTPUYeCKUE ABJICHUS.

Mukpomup. Mogenn atoma, cymectsoBaBime 10 Hagasia XI1X. McTopust OTKpBITUS U JENCTBUS
rajgbBaHWYECKOT0 demMeHTa. Mctopus coznanus snexrpodopHoit mamuHbl. OnbIT Bonbra.

SJICKTpI/ILIeCKI/Iﬁ TOK B 3JICKTPOJIUTAX.

Hemoncmpayuu: (¢ ncnosib3oBaHueM ooopyaoBanusi «Touka pocray)



1. Mogenu atromoB. 2. ["aibBaHUYECKHE AIEeMEHTHI. 3. DeKkTpodopHOit
mamuael. 4. OneiTel Bossta u ["'anpBany.

Jlabopamopnvie pabomur: 1. Co3naHue rabBaHUYECKUX JIEMEHTOB U3 MOJIPYYHBIX CPEICTB. 2.
DIIEKTPUUECKHUI TOK B )KUJIKOCTSIX CO3JIaHUS «30JIOTOTO KIIFOUHUKA .

Xapakmepucmum OCHOBHBIX BUJOB ACATCIBHOCTHU:

VYrpaBisiioT cBOEH I03HABATEILHON U y4eOHOM AeATeNbHOCTBIO TOCPEICTBOM IIOCTAHOBKH
LeJIeH, INIAHUPOBAHUs, KOHTPOJIS, KOPPEKLIUU CBOUX JIEUCTBUHI U OLICHKHU YCIIEIIHOCTH
ycBoeHust. CpaBHMBAIOT CIOCO0 M pe3yJIbTaT CBOUX JEHCTBUI ¢ 00pa3LOM - IUCTOM
corpoBokaeHus. OOHapyKNUBaIOT OTKIOHEHHS. OOTyMBIBAIOT IPUYUHBI OTKIOHEHH.
OcCy1IecTBISIIOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb. Vcronb30BaHre U3MEPUTENbHBIX TPUOOPOB. BrinoHeHne 1abopaTopHbIX U
MpaKkTUYeCKuX padboT. JlnarHocTuka v yCTpaHeHHEe HEUCIIPaBHOCTEW nmpubopoB. BeicTpanBanue
TUIIOTE3 HA OCHOBAHUM UMEOLIUXCS JaHHbIX. KOHCTpynpoBaHue U MOJEIMpOBaHUE.

BJIGKTPOMQI‘HI/ITHI)IQ SABJICHUA.

MarnuTHOe 1ose B BemiecTBe. MarautHas anomanusi. MarautHeie Oypu. PasHoBuaHOCTH
3JIEKTPOU3MEPUTENBHBIX PUOOPOB. Pa3HOBUAHOCTHU 3JIEKTPOABUTATENIEH.

Hemoncmpayuu (¢ ucnoab3oBanueM odopynoBanus «Touka pocrar): 1. HarnsaHocts
IIOBECACHNU BEIICCTB B MAariHuTHOM I10JI€C. 2. Hpe?:eHTaIII/II/I (o)

MarHUTHOM T0Jie 3eMJIM U O MarHUTHBIX Oypsx. 3. JleMoHcTpaiust pa3HOBUAHOCTEM
AIEKTPOU3IMEPUTENBHBIX TPUOOPOB. 4. HarnsqHoCTh pa3sHOBUIHOCTEH SJIEKTPOIBUTATEIIECH.

Jlabopamopnuvie pabomei: 1. UccnenoBanue pa3iIudHbIX 3JIEKTPOM3MEPUTENBHBIX TPUOOPOB.
Xapakmepucmuka 0CHOBHbIX 8UO08 0eAMeNTbHOCIU.

VYpaBisioT cBoei O3HABATENFHON U YUeOHOMN AESITENFHOCTBIO IIOCPECTBOM IMTOCTAHOBKHU
LeJel, INTaHUPOBaHUs, KOHTPOJISl, KOPPEKIIMU CBOMX JIEUCTBUI U OLIEHKH YCIICIIHOCTH
ycBoeHus. CpaBHUBAIOT CIIOCO0 U Pe3yNbTaT CBOUX JAEUCTBUN C 0OPA3IOM - TUCTOM
conpoBoxaeHUsI. OOHApYKUBAIOT OTKJIOHEHU. OOAyMBIBAIOT IPUYMUHBI OTKJIOHEHUM.
OcCyIecTBISIIOT CAMOKOHTPOJIb U

B3aUMOKOHTPOJIb.
OnTuyeckue ABJICHHUS.

HcTouyHuKHY cBETa: TEIJIOBBIE, IIOMUHECLIEHTHBIE, UCKYCCTBEHHbIE. I3roTOBIIEHNE KaMephl -
00CKypa U ucciieIoBaHNE N300pakeHUs C TOMOILBIO MOJeNIM. MHOTOKpaTHOE U300pakeHne
npeaMeTa B HECKOJBKUX IIOCKUX 3epKajiaX. MI3roToBUTH NEPUCKOIT U C €r0 MOMOUIbIO TPOBECTH
HaOmroenus. [IpakTHueckoe UCTIONb30BaHUE BOTHYTHIX 3€pKall. 3pUTEeNIbHbIE WILTIO3UH,
HOPOXK/1aeMble

npesioMieHueM ceera. Mupaxu. Pazputre BOJIOKOHHOM OoNTHKH. Mcnonb30BaHNE 3aKOHOB CBETA
B TEXHUKE.



Hemoncmpayuu(c ucnoib3oBanuem ooopyaoBanusi «Touka pocra»)
1. Paznuunble ncTouHuKu cBeTa. 2. M3o00pakeHue npeaMera B HeCKOJIbKUX

IJIOCKUX 3epKaiax. 3. M300pakeHne B BOTHYTHIX 3epKajiax. 4. Mcnoyib30BaHNE BOJIOKOHHON
ONTUKU. 5. YCTpoiicTBO (poTOanmapaToB, KHHOIIPOSKTOPOB, KAJIEHOCKOIIOB.

Jlabopamopnuvie pabomei: 1. I3roToBIeHHE KaMepsbl - 00CKypa U Hcciel0BaHUE N300paXeHUs ¢
noMouIbto Mojend. 2. [IpakTuueckoe npuMeHeHue miockux 3epkai. 3. Ilpaktuueckoe
UCIOJIb30BaHUE BOIHYTHIX 3epKail. 4. MI3roToBiIeHNE neprcKoma U HabIoAEHUs C TOMOIIIBIO
MOJIEIIN.

Xapakmepucmuka OCHOBHBIX 8UO008 0esIMeNbHOCHIU!

YpaBisroT cBOSH O3HABATENLHOW U YUeOHOMU JAESITELHOCTBIO IIOCPEICTBOM ITOCTAHOBKHU
1esel, MIaHUPOBaHUs, KOHTPOJI, KOPPEKLUU CBOUX JCHCTBUHN U OLICHKU YCHEIIHOCTU
YCBOCHHUS. BBIENSIOT U GOpMYyITUPYIOT TO3HABATEIIBHYIO 11€JTb. BBIIECTSIOT KOJTMYECTBEHHBIC
XapaKTepUCTUKU OOBEKTOB, 3a/laHHbIE ClI0BaMU. [[pMHUMAIOT MMO3HABATENBHYIO 1I€]Ib U
COXPAHSIOT €€ IPU BBIITOJIHEHNUH

yueOHbIX AercTBU. OCO3HAIOT CBOU AeHUCTBUS. VIMEIOT HaBBIKM KOHCTPYKTHUBHOTO OOLLECHHS B
MaJibIX IpyImmax.

Yesi0oBek U npupoaa

ABToMaTHKa B Halel xu3HU. [Ipumepsl Ucnonb30BaHMsI aBTOMAaTHUECKUX YCTPONCTB B HAyKe,
Ha NPOU3BOACTBE U B ObITY. CpencTsa cBs3u. Panno u TeneBuaenue. AnbTepHaTUBHbIE
MCTOYHUKHU dHEeprun. Bunel anexrpoctanumii. Heo0XoaumMocTh 5KOHOMUN IPUPOJIHBIX PECYPCOB
Y MCII0JIb30BaHMsI, HOBBIX KOJOTMYHBIX U Oe30macHbIX TexHojoruid. Hayka u 6e30macHoCTb
JIOJCH.

Hemoncmpayuu: 1. poTomaTeprabl ¥ clIaiipl IO TEME.

Jlabopamopnvie pabomui: 1. M13yduenue neiicTBUN CpeCTB CBA3HU, PAANO U TEIEBUACHUS.

Xapakmepucmuka OCHOBHbBIX 8UO08 0eAMENbHOCHI:

CamocToATenbHO (POPMYIHPYIOT TO3HABATEIBHYIO 33/1a4y. Y MEIOT (UM pa3BUBAIOT)
CIOCOOHOCTH C MOMOIIBIO BOTIPOCOB J1I0OBIBATh HEJOCTAIOIIYIO MH(OpMAIHIO.

9 kaacc
Kunematuka

Crioco0OsI onMcaHus MeXaHU4YecKoro aBmwkeHus. Cuctema orcueta. [IpsimonnHetHOe TBMKEHNE.
[IpssmMosMHENHOE PaBHOMEPHOE IBHXKEHUE T10 TNIOCKOCTH. [lepemenienne u CKopocTs Ipu
PaBHOMEPHOM MPSIMOJIMHEMHOM JBUKEHHUH O MIIOCKOCTH. OTHOCUTENIBHOCTD ABUKECHHS.
Cnoxenue apuwxeHuil. [[pununn HezaBucuMoCTy JBUKEeHUN. KpruBonuHelHoOe 1BUXEHHE.
JIBmxeHue Tena, OpOIIEHHOTO MO/ YIJIOM K TOpU30HTY. PaBHOMEpHOE IBMKEHHE TI0
OKPY>KHOCTH. YTJ0oBasi ckopocTb. [lepuoa u yacrtora Bpaiienus. CKOpocTb

H YCKOPCHUC TPHU PABHOMCPHOM JIBUKCHHUHU 110 OKPYKHOCTH.



Jlabopamopnule pabomei(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):
W3ydeHue ABMKEHUSI CBOOOTHO MAJIAIOIIETO Tea.

W3yueHue ABUKEHUS 110 OKPYKHOCTH.

Ilpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

OrpezesieHre CKOPOCTH paBHOMEPHOT'O JBUKEHHUS MPU UCIIOJIb30BAHUU TPEHaXKepa «Oerosast
JIOPOKKa».

HCTOpI/I‘leCKaﬂ PEKOHCTPYKIHSA OIIBITOB TI'ammnes o OIIPECACIICHUIO YCKOPCHUA CBO60,I[HOFO
naaCHus TCII.

[TpuHIMIB pabOTH TPUOOPOB JUIsSl U3MEPEHUS CKOPOCTEH U YCKOPEHUIA.

[TpumeHeHne cBOOOJHOTO HaleHUs IS H3MEPEHUS peaKuy YelloBeKa.

Pacder TpaekTOpuM IBHKEHUS NIEpCOHAKEN paccka3oB P.Pacma.

Xapakmepucmuka 0CHOBHbIX 81008 0esamelbHOCU. YTCHHE U 00CYKICHNE TEKCTa CTaTei
UHTEpHET-CalTOB, 00CYKACHNE T0KJIJJ0B U MPE3eHTALlNi, COCTaBICHUE U PEeLLCHHE 3ajiay,
obcyxaeHue croco0oB perienus (moaroroska k OI'D no ¢usuke).

JAunamuka

WnepunanbHelie cuctemsl orcueta. Cuna. 3akoHsl HptoToHa. /[BrkeHue Tena noa JeHCTBUEM
HECKOJIBKUX CHJI. JIBM)KEHHE CUCTEMBI CBA3AHHBIX Tell. JIMHAMHKA pABHOMEPHOTO IBUKEHUS
MaTepuaIbHOW TOUKHU MO OKpYKHOCTU. Kiaccsl cuil. 3aKOH BCEMUPHOIO TATOTEHUS. J{BrkeHue

IJIAHCT. I/ICKYCCTBCHHBIC CITYTHHKH.

Comnneynas cuctema. Mctopus pazsutus npencrapienuii o Beenennoit. CTpoeHue U 3BOTIONHUS
Bcenennon.

Jlabopamopnuie pabomui(c HCTOIb30BaHNEeM 000pynoBanus «Touka pocray):
N3mMepeHue Macchl Tena ¢ UCHOIb30BAHUEM BEKTOPHOT'O pa3iIoKeHus CUiIbl. M3ydueHune
KMHEMAaTUKU U IMHAMHUKH PaBHOYCKOPEHHOTI'O JABM)KEHU (Ha nmpumepe MamnHbl ATByna). U
3y4eHHUE TPEHUS CKOJIbKEHUS.

HpuMeprze membvl NPOEeKMHbLX U UCCne008amenbCKux pa60m.‘

Uctopuueckas peKOHCTpYKIUA onbITOB KylloHa 1 AMOHTOHA TTO OMPEACIICHUIO BETUYMHBI CUIIBI
TPEHUs CKOJbXKeHUs. [IepBble HCKYCCTBEHHBIE CIYTHUKU 3€MIIH.

Kak oTnnuaroTcss MEXaHUYECKUE MPOIIECCH] Ha 3eMIIE OT MEXaHMYECKHX IPOLIECCOB B KocMoce?
Tena ConHeuno# cuctempl. OTKPBITHS Ha KOHYUKE Tepa.

Xapaxmepucmuxa 0CHO8HBIX 8U008 OessmelbHOCMU. YTEHUE U 00CYK/IeHHE TeKCTa cTaTei
UHTEPHET-CAlTOB, 00CYKICHUE JIOKIAI0B U MPE3CHTAIINH, COCTABICHUE U PEIICHUE 3a/1ad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).



Nmnyabe. 3aK0H COXpaHEeHUS UMITYJIbCA

Nmnynbc. U3MeHeHrne umiyiibca MaTepualibHON Touku. CructeMa Teil. 3aKOH COXpaHEHUs
MMITYJIbCA.

HpuMeprle membsl NPOEeKNMHbIX U ucmedoeameﬂbcxuxpa6om:

PeaktuBHoe nukenue B npupone. PaccnenoBanue JTII ¢ momoribio 3akoHa COXpaHeHUSs
HMITyJIbCA.

Xapaxkmepucmuka 0CHOBHBIX 8U008 DesAmeNlbHOCMU. YTeHHE U 00CYKICHNE TEKCTa CTaTei
MHTEPHET-CATOB, 00CYXKJCHHE JOKJIAI0B U MPE3EeHTAIlN, COCTaBJIEHNE U PElICHHE 3a]1aY,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Craruka

PaBHOBecue Tena. MOMEHT cUiibl. Y CIIOBUSI paBHOBECHS TBEpAOro Tena. [IpocThie MexaHU3MBI.
Jlabopamopnule pabomei(c Mcmob30BaHHeM 060pynoBaHus «Touka pocTay):
Omnpenenenne HEHTPOB MacC Pa3IUYHBIX TN (TpU Crocoba).

HpuMeprle membsl NPOEeKNMHbLX U UCCne008amenbCKux pa60m:

[TprMeHeHre TPOCThIX MEXAHU3MOB B CTPOUTENBCTBE: OT 3EMJIIHKH 10 HEOoCcKpeba.
HccnenoBaHre KOHCTPYKLIMU BEJIOCUIIEAA.

Xapaxkmepucmuka 0CHOBHBIX 81008 OesmelbHOCMU. YTeHHE U 00CYKIeHNEe TeKCTa cTaTeit
UHTEPHET-CAlTOB, 00CYKICHNE JTIOKIIAJ0B U MPE3EHTAINI, COCTABICHNE U PEIICHHE 3a/ad,
oOcyxieHue croco6oB perieHus (moaroroska k OI'D no usuke).

MexaHuveckue KoJie0aHUsA H BOJTHBI

Mexanunueckue konebanus. [IpeoOpa3zoBaHue SHEPrun NIpyu MEXaHUYECKUX KOJICOaHUSIX.
MaremaTnueckuil 1 NpyKUHHBINA MasTHUKU. CBOOOJHBIE, 3aTyXalOIINE U BHIHYXK/ICHHbIE
koneOaHus. Pezonanc. Mexannyeckue BoJHbL. JlJIMHA U CKOPOCTH BOJIHBI. 3BYK.
Jlabopamopnvle pabomoi(c ucnoab3oBaHueM odopynoBanus «Touka poctay):
N3yuenne konebaHUit HUTSHOTO MasiTHUKA.

IIpumepHule membl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:

CrpyHHBIE My3bIKaJIbHbIE HHCTPYMEHTHI. KoslebaTenbHble CUCTEMBI B TPUPOJIE U TEXHUKE.
Xapaxmepucmuka 0CHOBHbBIX 8UO08 OesmeNbHOCMU. YTEHHE 1 00CYKICHNE TeKCTa CTaTeH
UHTEPHET-CaiTOB, 00CYKACHUE TOKJIAJJ0B U MPE3eHTAllUi, COCTaBJICHHUE U pellIeHHe 3a/1ad,

obcyxaeHue crnocoooB pemienus (moaroroska k OI'D mo duzuke).

DIeKTPOMArHUTHbIE KOJIe0OAHUS U BOJHBI



[Tepemennsrit anekTpuueckuii Tok. KonebaTenpHbli KOHTYp. BeIHYX)IeHHBIE U cCBOOOHBIE DM
Kosiebanusi. DM BOJHBI U UX CBOMCTBA.

HpuMeprle membsl NPOEeKMHbIX U UCCe008amenbCKux pa60m.‘

[TpuHLIMIIBI paguOCBsI3U U TeneBUAeHNA. Bausaue OM n3iydyeHuil Ha )KUBbIE OPraHU3MBI.
N3roroBieHne yCTaHOBKH JIs1 JEMOHCTPALIMK ONBITOB 10 OMMU.

OnextpoMarauTHoe uzinydenne CBY-neun. Mctopuueckast peKOHCTPYKLUS ONBITOB AMIIepa.
Xapaxkmepucmuka 0CHOBHBIX 8U008 DesAmeNlbHOCMU. YTeHHE U 00CYKICHNE TEKCTa CTaTei
UHTEPHET-CAliTOB, 00CYKACHNE TOK/IAJ0B U MPE3EHTALNI, COCTABICHUE U PEeLLICHHE 3ajiay,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

OnTuka

Hcrounuku ceera. [leficTBus cBeTa. 3aKOH NPSAMOJIMHENHOTO PaCIpPOCTPAHEHUS CBETA. 3aKOH
oTpaxkeHus ceera. [locTpoenne n300paxxeHuil B INIOCKOM 3€pKajie.

3aKOH MPEJIOMIIEHHUS CBETA Ha MJIOCKOW I'PaHUIIE IBYX OJHOPOIHBIX MPO3PAYHBIX CPE.
[Tpenomnenue ceera B npusme. Jlucnepcus cBera. SIBjaeHne MOIHOTO BHYTPEHHETO OTPaXKEHUSI.
JIunzsel. Tonkue nuH3bI. [TocTpoeHre n300pakeHuid, CO31aBaeMbIX TOHKMMU JInH3aMu. [ 11a3 u
3perue. Onruyeckre NpudopsI.

Jlabopamopnule pabomoi(c Mcnob30BaHneM 06opynoBaHus «Touka pocTay):
DKcrnepuMeHTalIbHas IPOBEPKA 3aKOHA OTPa’KEHHUS CBETA.

W3mepenne nokasaresns IpeoMIIEHUS BOJBL.

N3mepenne PoKyCHOTO pacCTOSTHUS COOMPAIOIICH JINH3BI.

Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

HcTopus uccienoBaHns CBETOBBIX SIBJICHUM.

HcTopuueckast peKOHCTpYKLUS Teseckona [ anues.

H3rorosiieHue Kajaeu1ocKoIa.

Xapaxmepucmuka 0CHOBHbIX U008 OesimelbHOCMU.: YTEHUE U 00CYXKIeHNEe TeKCTa cTaTei
UHTEPHET-CaTOB, 00CYKACHUE TOKJIAJJ0B U MPE3eHTAllNi, COCTaBICHUE U PEeLlIeHHE 3aj1ay,
obcyxaeHue crnocoooB pemieHus (moaroroska k OI'D no duzuke).

®u3nka aToMa U AaTOMHOI0 s1/Ipa

Crpoenue atoma. [lornomenue n ucnyckanue ceera aromamu. Onruyeckue ciekTpbl. ONbIThI
Pesepdopna. [Inanerapuas monens aroma. CTpoeHHe aTOMHOTO si7jpa. 3apsiIoBOE U MacCOBOE
qucia. SlaepHele cuibl. DHEPTUs CBSA3HM aTOMHBIX AJI€p. 3aKOH paJlMOaKTUBHOIO pacnaja.

Anbda- u 6eta-pacnansl. [IpaBuna cmemenus. SAnepHsle peakuuu. JleneHue u CUHTE3 Aep.
Snepnas snepreruka. Mcrounnku sHeprun CosiHna v 38e3]1. Peructpanus saepHbIX U3Ty4eHUH.



Binsinue pagvioakTUBHBIX M3JIYYEHUM Ha )KMBBIE OPraHU3MBbl. [[o3umeTpusi. DKOJIOrudecKue
poOJIeMBI SIIEPHOM SHEPTETUKH.

Ilpumepnvie memvl npOeKMHBIX U UCCTIEO0BAMENLCKUX PAOOM.:

Hcropust uzydeHus atoma.

N3mepenne KI1/] comneunoit 6arapen.

HeBuaumbie n3nydeHus B CIIEKTPE HArPETHIX TEJI.

Xapaxmepucmuka 0CHOBHbIX U008 OesimelbHOCU.: YTeHUE U 00CYKIeHNEe TeKCTa cTaTei

MHTEPHET-CalTOB, 00CYKACHUE TOKJIAJ0B U MPE3EHTAINN, COCTaBJICHUE U pEIICHHE 3a/ad,
ob0cyxaeHue cnocoooB pemieHus (moaroroska k OI'D o ¢uzuke).

®opMbl OPpraHu3anumn 00pa3oBaTeJLHOIO Npolecca:

- TPYNIIOBAs;

- HHIUBUIyalbHAS;

- ponTaNTBHAS.

Benymme rexHosornu:

Hcnonb3yroTcst 2JIEMEHTHI CIeIYIOIINX TEXHOJIOTHIA: MPOEKTHAs, TPOOJIEMHOr0 00yueHus,

WH(OPMAIMOHHO-KOMMYHHUKAIIMOHHAS, KPUTHYECKOTO MBITIICHUS, TIPOOJIEMHOTO JTUAJIOTA,
UTpoBasl.

OcHoBHBIE MeTOAbI PA0OTHI HA YPOKe:

BGI[YHII/IMI/I METOJaMH O6y‘IeHI/I$I SABIIAKOTCA: LIaCTI/I‘-IHO-l'IOI/ICKOBOI\/'I, METOJ MaTEMaTU4YCCKOTI'O
MOZACIINPOBAHUA, aKCMOMAaTHYE€CKHM MCTO/.

DopMbI KOHTPOJIA:
Tak kak 3TOoT KYPpC ABJIACTCA JONMOJIHUTCIBHBIM, TO OTMETKA B Oaytax He CTaBUTCH.

VYyamuiics yuuTcsi OLleHUBaTh ce0s U APYTUX caM, 4TO MO3BOJISET pa3BUBATh YMEHUS
caMoOaHaJin3a 1 CocOOCTBYET PAa3BUTHIO CAMOCTOSITENIbHOCTH, KaK CBOMCTBY JTMUHOCTH
y4aierocs. BelsiBneHne npoMeKyTOUYHBIX U KOHEUHBIX PE3YNIbTATOB YUAIINXCS IPOUCXOIUT
yepe3 MPaKTHUECKYIO JeSTeTbHOCTh; 3aUueTHbIE paboThI:

* TeMaTu4eckas moJ0opKa 3a7a4 pa3InyHOTO YPOBHS CIOKHOCTH C MPEACTABICHUEM Pa3HBIX
METOIA0B peHIeHI/IH B BUJIC TEKCTOBOI'O I[OKyMeHTa, Hpe?.eHTaIII/II/I, (1).]13111'
aHMMAIHH, BUIEOPOJINKA WK WED - cTpaHHIbl (caiiTa)

* BBICTABKa ITPOEKTOB, MPE3EHTALMH;
* IEMOHCTpAIMs SKCIIepUMEHTa, KaueCTBEHHOM 3a/1a4ll ¢ KaueCTBEHHBIM (YCTHBIM UJIU B BUJIE

IMMPUIIOKCHUA, B TOM YHUCIIC, HPGSCHTaHHeﬁ) OIMMCAHUEM IIPOLICCCa HAa 3aHATHUH, (I)CCTI/IBEU'IC
SKCIICPUMCHTOB, (1)I/ISI/I‘IGCKI/Ie OJIMMITHAIBI.



KanengapHo-temaTtuveckoe mJiaHupoBaHue 7 Kjaace

No [Jlara Tema ypoka Hcnoab3oBanue MpUMEYAHUE
POBEJICHUS
n/n [[laan @akt 000py/10BaHMSsI LIEHTPA
eCTeCTBEHHOHAYYHOI
U TEXHOJIOTHYECKOH
HaNpaBJIeHHOCTEH
«Touka pocray
1. BBeaenne (14)
Broanoe 3ansatue. Llenu u 3agaun kypca.[KommnbrorepHoe
1 TexHuKa 0€30MaCHOCTH. o0opyoBaHue
2. PoJsib 3KCiepuMeHTAa B KU3HHU YesioBeka (34)
CucreMa eIMHUIL, TIOHATHUE O KomrmsroTepHoe
o0oOpynoBaHUE
2 MPSIMBIX M KOCBEHHBIX U3MEPECHHSIX
Du3nyecKuii SKCIIepUMEHT. O6opynoBaHue IS
IEMOHCTPALMI
Buer pu3nveckoro SKCIepruMeHTa.
[TorpemHocTs u3mMepenus. Buabl
[OrpEeIHOCTEN U3MepeHus. Pacuér
3 MOTPEIIHOCTH U3MEPEHUsL.
JTaGopaTopHnast pabota O6opynoBaHue st
«3mepenne o0beMa TBEpI0TO mabopaTOpHBIX padboT U
YUEHUYECKUX OMBITOB
rena». [IpaBuna odpopmienus
4 itabopaTopHOil paboTBhI.
3. Mexanuka (84)
PaBHOMEpHOE U HEPABHOMEPHOE O6opynoBaHue st
5 TBHKEHMSI. mabopaTopHbIX paboT U
['padmyeckoe mpecTaBiIcHIe YIEHUYICCKUX OMBITOB
(Ha 6a3e KOMIUIEKTOB
6 ITBHYKCHUSI. st OI'D)
Pernenne rpadguueckux 3amad,
[pacueT MyTH U CpeAHEH CKOPOCTH
7 HEPABHOMEPHOT'O JBUKCHHUSL.
[ToHsITHE WHEPIIMHA U UHEPTHOCTH.
8 [{enTpOoOEKHAS CHIIA..
9 Cuna ynpyrocTy, cujia TpeHust O6opynoBaHue IS




UlaboparopHas paboTa
«MccnenoBanue 3aBUCHMOCTH
CHJIBI YIIPYTOCTH, BOSHUKAIOIIEH B

MpYyKUHE, OT CTENeHH edhopManuu

TabopaToOpHBIX paboT
YICHHUYECKUX OIBITOB
(Ha 6a3e KOMIUIEKTOB
st OI'D)

10 PYKUHBD.
JlaGopaTopHnas pabota
«Omnpenenenue kodddurmenta
11 TPEHUS HA TPHOOMETpPEY.
UlaboparopHas paboTa O6opynoBaHue aJist
«HccnenoBanne 3aBUCUMOCTH mTabopaTopHEIX padoT
YUEHUYECKUX OMBITOB
CUJIBI TPEHUS OT CUJIBI
12 HOPMaJIbHOTO JABJICHHUSD.
4. 'mapocratuka (124)
13 InoTHOCTB. 3anaya naps ['epona O06opynoBaHUE IS
Pemenne 3a1a4 NOBBILIEHHON EMOHCTPALI
CIIOKHOCTH Ha pacyeT IUIOTHOCTH
14 BEILECTBA.
Perenrie 3a/1a4 MOBBIICHHON O6opyaoBaHHE IS
EMOHCTPALNI
15 CII0KHOCTHU
JlaBiIeHME KUIKOCTH U Ta3a. 3aKOH
16 [Tackains
17 Co0o01IaronIrecs: COCY/Ibl.
JTaGopaTopHnast pabota O6opynoBaHue st
18 «M3roroBienue Mosienu (GoOHTaHa» i1abopaTOpHBIX PaboT U
JTaGopaTopHnast pabota YIEHHMUECKHUX OIBITOB
(Ha 6a3e KOMIUIEKTOB
19 «M3rotoBnenne Mmoaenu (hoHTaHa» s OI'D
3akoH [lackais. /laBnenue B
PKUIKOCTSIX U ra3ax.
['upaBIUYECKUE MAIIUHBI.
20 CooOrmaronuecs COCY/Ipl.
BriTankuBaromias cuia. 3aKkoH O6opynoBaHuE IS
MEMOHCTPALNI
21 Apxumena.




JlaGopatopHas paboTa

«Brracuenue YCJIOBUA IIJIaBaHUA

O6opynoBaHue IS

mabopaTOpHBIX padboT U
YIEHUYECKUX OMBITOB

22 Tem.
biiok 3ama4 Ha 3akoH [lackans, O6opynoBanue ais
IMEMOHCTpALII
23 BaKoH Apxumena.
biiok 3amau Ha 3akoH [lackans,
24 3aKOH ApXumena.
5. Craruka (104)
25 biok. Peryar. O06opynoBaHue st
PaBHOBecue TBEpABIX Tell. MOMEHT NIEMOHCTPALUI
26 cuibl. [ IpaBUII0 MOMEHTOB.
Llentp Tsxectu. MccnenoBanue O6opynoBaHue st
27 A3JTMYHBIX MEXaHHUUECKUX CHCTEM MEMOHCTpAaIIHiA
KoMOnHUpOBaHHEIE 3a/1a4H,
28 MCIIOJIB3YS YCIIOBHSI PABHOBECHSI.
KoMOnHMpOBaHHBIE 33a4H,
29 MCIIOJIB3YS YCIIOBHSI pABHOBECHS
UlaGopaTopnast pabota O6opynoBaHue aJist
«M3roroBnenune padboraromiei mTabopaTopHEIX padoT u
YUEHUYECKUX OMBITOB
cucteMsbl 6510k0B». Oopmienue (Ha 6a3e KOMIUIEKTOB
st OI'D
30 a0O0THI.
Pabota Hajx npoekToM «biiokn».
JTaGopaTopHnast pabota
«M3roToBrenue padoTtaromiei
31 CHUCTEMBI OJIOKOBY.
UTaGopaTopHnast pabota O6opynoBaHue st
«M3roToBnenue padboraromeit mabopaTopHbIX paboT U
YUEHUYECKUX OMBITOB
32 CUCTEMBI OJIOKOBY.
33 Odopmnenue paboThI. KommbsrotepHoe
34 3amuTa MpOeKTOB. o0opyoBaHUE
KasengapHo-reMaTnyeckoe mjiaHupoBanue 8 Kiace
Ne |[[laTa Tema ypoka HcnoJsb3oBanue [pUMeEYaHue
MTPOBEICHUS
n/n [Lian @akt 00opyaoBaHNs HEHTPA




€CTEeCTBEHHOHAYYHOMI
M TEXHOJIOrHYeCKO

HAIPaBJIEHHOCTEH
«Touka pocray

1. BBenenue (14)

BeoaHoe 3anstue. Llenu u 3anauun KommbrorepHoe
1 Kypca. TexHuka 6€30MacHOCTH. 000pyI0BaHNE
2. TenyoBble siByienus (12 v)
Pa3snooOpa3ue TerIoBbIX sBJieHU.  [KoMmbroTepHOE
2 TenoBoe pacuMpeHue Tell. o0opy0BaHuE
UlaGopaTopHnas pabota OO6opynoBaHue st
«I3MeHeHus ITTUHBI TeNa Ipu lmabopaTopHbIX paboT U
[YIEHHYECKUX OTBITOB
3 HArpeBaHUU M OXJIKICHUNY.
Tennonepenaua Habmronenue O6opynoBanue st
TIEMOHCTpAIUA
TEIIONPOBOAHOCTH BOJIBI U
4 BO3JIyXa.
UlaGopaTopHnast pabota O6opynoBanue st
«3MepeHue yenbHon ImabopaTopHBIX padboT 1
[YIEHUYECKUX OMBITOB
TEMIOEMKOCTH Pa3IUYHbBIX (Ha 6a3e KOMIUIEKTOB
mst OI'D
5 BEILIECTBY.
[L1aBieHue U OTBEpICBAaHUE.
UlaGopaTopHnast pabota «OTiauBKa
6 napa)uHOBOT'O COJITATUKA»
UlaGopatopHas paboTa ObopynoBanue ais
«Habmronenue 3a naBieHneM labopaTopHbIX padboT U
[YUEHHYECKUX OMBITOB
7 110591 £ 0%
Pemienne onMMnuaaHbIX 3a1a4 O6opynoBaHue st
NIEMOHCTPALNI
8 Ha YpaBHEHHE TEIJIOBOTO DasiaHca
Penienne onmMMITMaIHBIX 3a/1a9 ObopynoBanue s
NEMOHCTPALIUI
9 Ha pacu€T TEIUIOBBIX MPOIIECCOB
10 UlaGopaTopus Kpuctamiorpaduu.
McnapeHrie n KOHIEHCAITHUS. ObopynoBanue s
11 TEMOHCTPALINI
CoctaB atmocdepsl, O6opynoBaHue st
NIEMOHCTPALIUI

12

HaOII0ICHUE TIEpexo1a




HCHACBIIICHHBIX IMAapOB B

HACBIIIICHHBIC.

Bi1a’xHOCTH BO3/1yXa Ha Pa3HbIX

O06opynoBaHuE IS

13 KOHTHHEHTaX TEMOHCTpPAITHI
3. DuekTpuyeckue sijaeHus (84)
Mukpomup. Moaenu atoma, O06opynoBaHHE IS
NIEMOHCTpALIMI
14 CylecTBOBaBIIHME 10 Hadama XI1X
Mctopust OTKPBITHS U AEHCTBUS KomnbrorepHoe
00opyIoBaHUE
15 raJbBaHUYECKOr0 AIEMEHTA
Vcropust co3manus 371eKTpodOpHOM
16 MAaIIHHbI
OnbiThl Bonbra. DnekTpuyeckuit KommnsrorepHoe
000pynoBaHUE
17 [TOK B DJIEKTPOJIUTAX.
Pemenne onuMMmnuaaHeIX 3a7a4d Ha O6opynoBaHue st
NIEMOHCTPALMI
18 BaKOHBI IOCTOSIHHOT'O TOKA
HabGumtonenne 3aBUcCUMOCTH O06opynoBaHue st
TIEMOHCTpAIUA
COIPOTHBJICHUS TPOBOJHHUKA OT
19 TeMITepaTypBhl.
UlaGopaTopHnas pabota O6opynoBanue st
«OrnpeneneHrne CTOMMOCTH lmabopaTopHbIX padboT U
[YIEHUYECKUX OMBITOB
M3pacX0J0OBAHHOW AIIEKTPOIHEPTUH  |(Ha 0a3e KOMILIEKTOB
mst OI'D
[0 MOIIIHOCTH MOTPEOUTENS U TIO
20 CUETUHKY»
Pemienne onmumMnuaaHbIX 33124 O6opynoBanue aJst
NIEMOHCTPALIUI
21 Ha TEIJIOBOE JEHCTBUE TOKA

4. DJIeKTPOMATHUTHBIE siBJIeHud (34)

BHCKTPOMaFHI/ITHI)Ie SIBJICHUA.

OO6opynoBaHue aJst

NIEMOHCTPALIUI
22 DJIEKTPOU3MEPUTENbHbIE TPUOOPBHI.
MarnuTHast anHoManus. Marautaele  [(O60opynoBaHUE A
NEMOHCTPALNI
23 Oypu
PazHOBHIHOCTH
24 DIIEKTPO/IBUTATENIEH.

5. OnTnueckue sijaeHus (74)

25

M cTouyHMKH cBeTa: TEMIOBEIE,

O6opynoBaHue st




ITFOMUHECLICHTHbIE TEMOHCTpPAIIHA
DKCIIEPUMEHT HAOIIOJICHUE.
IMHOTOKpaTHOE U300pakeHne
[peIMeTa B HECKOJIbKUX INIOCKUX
26 BepKajax.
M3roTOBUTH NEPUCKOII U C €T0 O6opynoBanue st
NIEMOHCTPALMI
27 MMOMOIIIbIO TPOBECTH HAOIIOICHUS
[IpakTHyeckoe NCIOIb30BaHNE ObopynoBanue ais
NIEMOHCTpALIMI
28 BOTHYTBIX 3€pKaj
3pUTeNbHbBIC UILTIO3UU, O6opynoBaHue st
NIEMOHCTPALMI
[OPO’KIa€Mble TPETOMIICHUEM
29 cBeTa. Mupaxu.
30 IPa3BuTHE BOJOKOHHOM ONTHKHU
Mcnonp30BaHNe 3aKOHOB CBETA B
31 TeXHUKE
6. YesioBek M npupoaa (44)
32 IABTOMATHKa B HallIEH )KU3HU . KommbrorepHoe
33 IPanuo u TeeBuneHne 00opynoBaHUE
IATTbTepPHATUBHBIC HCTOYHUKH
34 PHEpPruu. Bubl asieKkTpocTaHIuM
Hayka ceronns. Hayka u
35 0€30acHOCTb JIHO/IEH.
Kanenpapno-temaTudeckoe niianupoBanue 9 Kiace
Ne |[[laTa Tema ypoka HcnoJsib3oBanue [pUMeYaHue
[IPOBEJCHUS
n/n [laan (@akT 000py10BaHNsI IEHTPA
€CTEeCTBEHHOHAYYHOMI
U TEXHOJIOrHYeCKOH
HANPAaBJICHHOCTEH
«Touka pocray
1. Beenenue (14)
BeonHoe 3anstue. Llenu u 3amaun KomnprorepHoe
1 Kypca. TexHuka 6€300acHOCTH. o0opyI0BaHuE
2. Kunematuka (7 4)
CriocoObl onrcaHus ObopynoBanue ais
NIEMOHCTPALNI
2 MEXaHHYECKOTO JIBIKEHUS




[IpsitMOIMHENHOE PABHOMEPHOE

NMBM>KEHUE MO MIIOCKOCTH? CMOTpS

O06opynoBaHue ISt
NIEMOHCTpALII

3 13 KaKOW TOYKHU HAOJFOIaTh
OTHOCHUTEIBHOCTD ABMXKEHUS. ObopynoBanue ais
NIEMOHCTpALII
4 CrioxeHue IBUKCHU.
VlabopamopHule pabomui: OO6opynoBaHue st
«3ydyeHune NBHKEHHUS CBOOOTHO ImabopaTOpHBIX pabOT U
[YUEHHYECKUX OMBITOB
najarouiero tenay, «Mzyuenue
5 ITBIDKEHUS TEJIa 10 OKPY>KHOCTH
Kak u Ky/Ja nosieresna BUIIHEBAs O6opynoBaHue st
NEMOHCTPALMI
KocTouka? Pacyer TpaekTopuu
ITBMKEHUSI TEJI U IEPCOHAKEN
6 accka3oB P.Pacns o MroHxay3eHne
Mcropuyeckas peKOHCTPYKIIHUS O6opynoBaHue st
NEMOHCTPALMI
oTbITOB ["anumnes mo onpeaeneHuIo
7 [YCKOPEHHS g.
OrnpeneneHyre CKOpoCcTu O6opynoBanue st
NIEMOHCTPALIUI
[PAaBHOMEPHOTO IBHKEHUS TPU
MCIIOJIb30BaHUU TPEHaXepa
8 «OeroBasi JOPOIKKay.
3. Innamuka (84)
Cuna Bonu, cuiia YOSKISHUS WIN O6opynoBaHue st
NIEMOHCTPALI
9 cuiia - puznyeckas BeuyuHa?
Vlabopamopnas paboma: O6opynoBaHue ajist
10 «/3MepeHne Macchl Tenay mabopaTopHBIX padboT U
/IBr>keHUE Tesa o AEHCTBUEM [YIEHUYECKHX OIBITOB
11 HECKOJIBKUX CHJI
/IBI>KEHUE CUCTEMBI CBS3aHHBIX ObopynoBanue ais
NEMOHCTPALNI
12 ren
Vlabopamophuie pabomsi: «3yuenne/(O00pyaoBaHue 1is
TPEHHS CKOJBKCHHSI
mabopaTOpHBIX PadOT U
13 YUEHUYECKUX ONBITOB
14 MHAMHUKa paBHOMEpHOro aBuxkenusi (O0opyioBaHue st




[0 OKPYKHOCTH JIEMOHCTPALIMI
Vcropust pa3BuTus npeAcTaBieHuit  [(O0opyaoBaHHUE s
NIEMOHCTPALMI
15 0 Bcenennoii. CoaHeuHasi cUCTEMA.
OTKpBITHS HA KOHYUKE TIEpA. ObopynoBanue ais
NIEMOHCTpALIMI
[lepBble UICKYCCTBEHHBIE CITyTHUKU
16 3emiu.
4. UmnyJbce. 3aKoH coxpaHeHusi UMNyJbca (349)
17 Kax BBI IXTY HAa30BeTE... KommbrorepHoe
18 PeakTHBHOE JBMXKEHHE B IPUpPOJIE.  (000pyIOBaHUE
Pacciienosanue I TII ¢ momonisro KommnbsrorepHoe
00opyIoBaHNE
19 BaKOHA COXpaHEHUs UMITYJIbCa
5. Craruka (24)
Vlabopamopnas paboma: O6opynoBanue st
«OrmpezneneHue IEHTPOB Macc mabopaTopHbIX paboT U
VICHUYECKUX OIBITOB
20 A3JIMYHBIX Te (TPU CrIoco0a)y»
[IprMeHeHne MPOCThIX MEXaHU3MOB B [KoMIbroTepHOE
CTPOUTENILCTBE: OT 3EMJISIHKH 10 000pynoBaHUE
21 HeOoCcKpeba
6. Mexann4veckue Koje0aHusi M BOJIHBI (34)
22 Bribl MassTHUKOB U X KojeOaHuii  [(OOOpyIOBaHHE IS
23 Yto nepeHocUt BosiHA? NEMOHCTpaLMi
KonebaTenbHbIE CHCTEMBI B IPUPOJIE
24 1 TEXHHUKE
7. DJIeKTPOMATHUTHBIE KOJIeOaAHHUS U BOJHBI (24)
DKcIiepuMeHTallbHAsL TPOBEPKa KommerotepHoe
000opyIOBaHNE
25 cBOMCTB DM BOJIH.
MccnenoBanue snekTpoMarHuTHOro  [KommnerorepHoe
00opyIOBaHUE
26 m3nydenuss CBU-neun
8. OnTuka (44)
. IsrotoBnenune moaenu KommerotepHoe
00opyIOBaHNE
27 KaJeigockona.
DKCTIepUMEHTAIbHAS ITPOBEPKA ObopynoBanue s
NIEMOHCTPALIUI
28 3aKOHA OTPAKCHHSI CBETA.
Vlabopamopnas paboma: O6opynoBaHue IS
«3MepeHne mokasarens mabopaTopHBIX paboT U
VICHUYECKUX OIBITOB
29 MPEIIOMJICHUS BOJIBI»
Kak oTnugaroTces mokaszareiu O06opynoBaHue st
30 IEMOHCTpPAITHIA




‘ ‘ ‘HpeHOMHeHI/IH OBCTHOI'O CTCKJIAa ‘

9. ®u3uKa aToMa M ATOMHOT0 siapa (44)

[Toryionienue u ucnyckanue ceera  [KoMIbroTepHOE

00opyIoBaHNE
31 aTomamu. ONTHYECKHE CIEKTPHI.
32 M3mepenue KITJ1 connednoi 6arapen KommbroTepHOe
BriusiHue pagroakTHBHBIX 00opyI0BaHuE
33 M3TY4YCHUH HA )KUBBIC OPTraHU3MBbI

CrocoOBbI 3alHUTEL OT

34 AUOAKTUBHBIX M31y4YEeHUN

JIMCT KOPppEeKTHPOBKHU padoyeil MporpaMmMbl

Jara  Jlata Conepxanue OO6ocHoBaHUE PexBusuThI
ypOKa MpPOBEICHUS KOPPEKTUPOBKH (T€MaIPOBEICHUS JOKYMEHTa
1o 1o (akry ypOoKa) KOPPEKTHUPOBKHU

IIaHy ( mara u Ne

pHKa3a)

TToamuce
3aMECTUTEIS
JIUPEKTOPA IO
YBP




