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I[lnanupyemMsble pe3yabTaThl 0CBOEHHS MPOTPAMMBbI BHEYPOYHOU JeSITeIbHOCTH
«IKcnepuMeHTAPHii o pU3NKe» (¢ MCIoJIb30BaHHeM 00opyaoBanus «Touka pocra») B 7-9
KJ1accax.

Peanuzanus nporpaMmmbl CIOCOOCTBYET TOCTHIKEHUIO CIEIYIONIUX Pe3yJibTATOB:
JIu4HOCTHBIE:

B cdepe TMYHOCTHBIX YHUBEPCAIBHBIX YUEOHBIX IEHCTBUHN yUaIIUXC:

* yueOHO-TI03HABaTEebHBIA HHTEPEC K HOBOMY Y4€OHOMY MaTepHaily v ciocobam pereHus
HOBOM 3a/a4H;

* OpUEHTAalLMs Ha TIOHMMaHUE IPUYHH ycIieXa BO BHEYYEOHOM NesITeIbHOCTH, B TOM YUCIIE Ha
CaMOaHAJIN3 ¥ CAMOKOHTPOJIb PE3y/IbTaTa, Ha aHAJIN3 COOTBETCTBUS PE3Yy/IbTAaTOB TPEOOBAHHSIM
KOHKPETHOH 3aJauu;

* CIIOCOOHOCTB K CAMOOLIEHKE Ha OCHOBE KPUTEPHUEB YCIIEUIHOCTH BHEYYEOHOM JESITEIbHOCTH;
Ob6yuarowuiics noaxyuum 603MOMCHOCMb OJisl POPMUPOBAHUL:

* BHYTPEHHEH ITO3MIIMH IIKOJbHUKA HA YPOBHE MOJ0KUTEIBHOIO OTHOIIECHHUS K IIKOJIE,
HOHUMAaHMs He0OXOAUMOCTH YUYEHUs, BBIPAKEHHOTO B IIPe00JIalaHu yueOHO-103HABATEIbHBIX
MOTHBOB;

* BBIPAXKEHHOM YCTONYMBON yueOHO-TI03HABATEIbHON MOTHBAIIUHN YUEHNUS;

* YCTOIYMBOr0 y4eOHO-II03HABAaTEILHOIO UHTEPECA K HOBBIM OOIIMM CIIOCOOAaM peIIeHus 3a1ad.
MeranpeamerHslie:

B cdepe peryisiTHBHBIX YHUBEPCATBHBIX YU€OHBIX ACUCTBUI ydaIuxcs:

¢ IJIaHUPOBATb CBOU ,Z[eI\/'ICTBI/IH B COOTBETCTBHUH C IIOCTABICHHOM 38.,[[21‘{617[ " YCJIOBUSIMU €€
pcain3anuu, B TOM YUCJIC BO BHYTPCHHEM IIJIAHC,

* YYUTHIBATh YCTAHOBJICHHBIE [TPaBUJIa B TUIAHWPOBAHUM U KOHTPOJIE CIIOCO0a peLIeHHUS;
* OCYIIECTBJISITH UTOTOBBIM U ITONIATOBBIN KOHTPOJIb IO PE3YNIBTATY;

¢ OUCHHUBATH MMPAaBHUJIbHOCTH BBITIOJIHCHUSA H@ﬁCTBI/ISI Ha YPOBHC aJIeKBaTHOﬁ peTpOCHeKTHBHOﬁ
OIICHKH COOTBETCTBHUS PE3YJIbTATOB TPEOOBAHUSAM JAHHOM 3a7a4M U 3a/1a9HOM 00J1aCTH;

* aJIEKBaTHO BOCHPUHUMATh IIPEIJIOKEHHS U OLIEHKY YUYUTENEl, TOBapUILEeH, pouTene u
JIPYTUX JIIOAEH;

* pa3MyaTh Crocod U pe3yabTar ACHCTBUA.
Obyuarowuiics nOIY4Um 603MONCHOCHb HAYYUMCL:

* B COTPYAHUYCCTBE C YUUTCIICM CTABUTH HOBBIC y‘IGGHBIe 3aga4u,



* MIPOSIBIIATH TO3HABATENIbHYIO HHUIIMATUBY B Y4€OHOM COTPYIHUYECTBE;

* CAaMOCTOSTEIBHO A/IEKBATHO OLICHUBATh IIPAaBUIIbHOCTD BBIIIOJIHEHUS JCHUCTBUSA U BHOCUTD
HE00X0/IMMbIE€ KOPPEKTUBBI B UCIIOJIHEHUE KaK 110 X0y €r0 pealu3alui, TaK U B KOHLE
IEUCTBUSL.

B cdepe no3HaBaTeIbHBIX YHUBEPCANBHBIX Y4EOHBIX IEHCTBUN yJalUXCs:

* OCYILECTBIIATH IOUCK HEOOXOMMON MH(POPMALIUH JUIsl BBITIOJIHEHUS BHEYUEOHBIX 3aJjaHui C
UCTIOJIb30BaHUEM YUEOHOM TUTEpaTyphl U B OTKPHITOM HH(POPMALIMOHHOM ITPOCTPAHCTBE,
SHIMKJIONEIUH, CIPAaBOYHUKOB (BKJIIOYAsl 2JIEKTPOHHBIE, LU(POBBIE), KOHTPOJIUPYEMOM
IIPOCTPAHCTBE

WHTephera;

* OCYIIECTBIIATH 3aMUCh ((PUKCAIHIO) BEIOOPOYHOH HH(OpMAIK 00 OKPYKAFOIIEM MUPE U O
ceOe caMoM, B TOM YHCJIE ¢ TOMOIIbI0 HHCTpyMeHToB UKT;

* CTPOUTH COOOILIEHUS, POCKTHI B YCTHOW U MUCBMEHHOU (hopMme;
* POBOJIUTH CPABHEHUE M KJIACCU(PUKALIUIO 10 3a/IaHHBIM KPUTEPHUSIM;
* YCTaHABJIMBATh IPUUUHHO-CJIC/ICTBEHHBIC CBA3U B U3y4a€MOM KpPYT€ SBJICHHII;

* CTPOUTH paccyXJeHus B (hopMe CBSI3H MPOCTHIX CYXKACHUI 00 00BEKTEe, €ro CTPOCHUH,
CBOMCTBaX U CBS3aXx;

Obyuarowuiics NOLYYUm 803MOACHOCHL HAYUUNBCAL:

* OCYIIECTBIISITh PacIIMPeHHbIN OUCK HH(OPMALIUHY C UCTIOIb30BAaHUEM PECYPCOB OUOINOTEK U
cetu MuTepHer;

* 3aIMCBIBAaTh, GUKCUPOBATH HH(OPMALIHIO 00 OKPYXKAIOIIMX SBJICHUSAX C TOMOIIbIO
uHctpymentoB UKT;

* OCO3HAHHO U MTPOU3BOJILHO CTPOUTH COOOIIEHHUS B YCTHOW U MUCbMEHHOH (hopme;

* OCYILECTBIIATH BBIOOp Hanbosee H3PPeKTUBHBIX CIOCOOOB PEIICHHs 3a]1a4 B 3aBUCIMOCTH OT
KOHKPETHBIX YCIIOBUH;

* CTPOUTH JIOTUYECKOE PACCYKICHHE, BKIIFOYAIOIIEE YCTAHOBJIEHNE MPUYUHHO-CIIEICTBEHHBIX
CBsI3€H;

* MOTYT BBIUTH HAa TEOPETHUUECKUI YPOBEHb PEIICHMS 33]]a4: PELUICHUE IO ONPEACIICHHOMY
MJIaHy, BJIaJIeHUE OCHOBHBIMU MTPHUEMaMHU PEIICHUS, OCO3ZHAHUS JICSITEIIBHOCTH IO PEIICHUTO
3a7auH.

B cdepe KOMMYHUKATHBHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUIN ydalTUXCs:

¢ aICKBATHO HCIIOJIb30BAaTh KOMMYHHUKATUBHBIC, IIPEKIAC BCEro - pEUYCBLIC, CPEACTBA JJIA
peICHUS pa3JIMYHBIX KOMMYHUKATHBHBIX 3a/1a4, CTPOUTb MOHOJIOTHUYICCKOC COO6H.[€HI/IG, BJIaACTH



JTUAIOTHYECKON OPMOii KOMMYHUKAIIMH, UCTIONB3YsI, B TOM YUCIIe CPEICTBA K HHCTPYMEHTHI
UKT u gucTaHIMOHHOIO OOIIEHH;

* IOIYCKaTh BO3MOKHOCTh CYIIIECTBOBAHUS y JIOJEH pa3IM4HbIX TOUEK 3pEHUS, B TOM YHUCIIE HE
COBIAJAIONIUX C €T0 COOCTBEHHOM, U OPUEHTHPOBATHCS HA MO3HUIIMIO TApTHEpPa B OOLICHUN U

B3aHMOHeﬁCTBHH;

* YUUTBIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPJAMHALMN PA3JIMUHBIX TO3ULUH B
COTpPYJIHUYECTBE;

* popmMynMpoBaTh COOCTBEHHOE MHEHHE U TTO3UIIHIO;

¢ JO0TOBAPUBATLHCA U ITPUXOJUTD K O6H.I€My PEUICHUIO B COBMECTHOM JACATCIIBHOCTH, B TOM YHCJIIC
B CUTyalluH CTOJIKHOBCHUSA UHTCPCCOB,

Obyuarowuiics nOLYYUm 803MOACHOCHL HAYUUNBCAL:

* YYUTHIBATh U KOOPJAMHUPOBAThH B COTPYAHUUYECTBE OTIMYHBIE OT COOCTBEHHOM MMO3ULIUU APYTUX
JIIOJIEH;

¢ YUUTBIBATH PA3HBIC MHCHUA U HHTCPCCHI U 00OCHOBEIBATH CO6CTBCHHYIO IIO3HUIHNIO,
* IOHUMAaTh OTHOCUTECILHOCTh MHCHHI U noaAXoJ40B K pCHICHUTIO Hp06JI€MI)I;

* QpryMEHTUPOBATh CBOIO MTO3ULMIO U KOOPIUHUPOBATH €€ C MO3ULUSAMU NTapTHEPOB B
COTPYAHUYECTBE MPHU BHIPAOOTKE OOIIETO PEUICHUsI B COBMECTHOM JESTEIHHOCTH;

* 33]1aBaTh BOIIPOCHI, HEOOXOIMMBIE JIJIs OpTaHU3AIMH COOCTBEHHOM JCSITEIHHOCTU U
COTPYIHUYECTBA C MIAPTHEPOM;

¢ OCYHLICCTBJIATH B3aHMMHBIN KOHTPOJIb U OKAa3bIBATh B COTPYIHUYCCTBC HCO6XO,I[I/IMYIO
B3aMMOIIOMOIIIb.

IIpeamerHble:

- OpUCHTHUPOBATHLCA B ABJICHUAX U 00BeKTax OKPYXKaromero M1upa, 3HaTb 'paHUIIbI UX
IMPUMCEHUMOCTH,

- IOHUMAaTh ONpeieNeHNs (PU3MUECKUX BEJIMYUH U IOMHUTH OIpeeNsione GopMybl;

- IOHUMAaTh KaKuM (1)I/ISI/IV-IGCKI/IM IMpUHIOUIIAM U 3aKOHAM IMOJYHUHAKOTCA TC UJIM UHBIC OO0BEKTEI U
SABJICHUS IPUPOABI;

- 3HAHWE MOJIETU TIOWCKA PEeIIeHUH AJs 3a7a4 1o (PU3HKE;

- 3HaTh TEOPETUUECKHE OCHOBBI MATEMATHUKHU.

- IpUMeEYaTh MOJIEIH SBJIICHUN U 0OBbEKTOB OKPY)KAIOIIET0 MUPA;
- aHaJIM3UPOBATh YCIOBHE 3a/1a4H;

- nepedopMyIMPOBATH U MOJIETUPOBATh, 3aMEHSTh UCXOHYIO 3a/1a4y JAPYToii;



- COCTaBJIATH IJIAaH PEIICHHUS;
- BBIJIBUTATh U MIPOBEPSTH NpeIaraeMble AJisl PEIICHUSI TUIIOTE3bI;

- BJIaJIETb OCHOBHBIMH YMCTBEHHBIMH OIEPAIMSIMU, COCTABIISIFOIIUMU OUCK PEILICHUS 3a/1a4H.
Conep:kanue NporpaMMbl BHEYPOYHOI1 1eITeIbHOCTH

7 knace

Benenne. Beognoe 3ansarue. Llenu u 3agaun kypca. TexHuka 6€30mMacHOCTH.

Pousb 3xkcniepuMeHTAa B )KU3HH YeJI0BeKa.

Teopus: I3y4uTh OCHOBBI TEOPUHU MOTpeITHOCTEH. [[orpeHOCTH IPSIMBIX U KOCBEHHBIX
MU3MEPEHHI, MAKCUMaJIbHAs ITOIPELIHOCTh KOCBEHHBIX H3MEPEHUH, YUET IOTPEIIHOCTEN
WU3MEPEHUI MPU MOCTpOeHUU rpadukoB. [IpeacrapieHue pe3ynbTaToB U3MEpeHuid B hopme

Ta0IMI] ¥ TpauKOB.

IIpakmuxa: OCHOBBI TEOPUU MTOTPELIHOCTEN MPUMEHSTD IIPU BBIIIOJHEHNUH SKCIIEPUMEHTAIbHBIX
3aj1a4, IPaKTHYECKUX padoT. (¢ Hcmoab3oBanneM odopynoBanus «Touka pocray)

Xapakmepucmuka OCHOBHBIX 8UO08 OeAMENbHOCIL.!

[TpuBOANTE MpUMEPHI 00BEKTOB U3yUeHUs (PU3UKU ((PU3NUECKue sIBIEHU, (PU3NYECKOe Teo,
BElIECTBO, puznyeckoe nose). Habnroaars u aHanu3upoBaTh GU3NYECKUE SIBICHUS
(¢uxcupoBaTh U3MEHEHUS CBOMCTB 0OBEKTOB, CPABHUBATH UX U 00001aTh). [I03HaAKOMUTHCS C
HKCIIEPUMEHTAIBHBIM METOJIOM HccieIoBanus prupoasl. COopka mpuOOpOB M KOHCTPYKITHHA.
Hcnonb30BaHue U3MEPHUTEIbHBIX TPUOOPOB. BrINomHEHNE 1a00paTOPHBIX U MPAKTUYECKUX
pabot. J[marHocTuka U ycTpaHeHHE HEHCIIPAaBHOCTEH

HpI/I60pOB. BBICTpaI/IBaHI/Ie TUIIOTE3 HA OCHOBAHUN NMCHOIIINUXCA JAaHHBIX.
MexaHuka.

Teopus.: PaBHOMEpHOE U HEpAaBHOMEpHOE JIBIKEeHHE. [ padudeckoe npeacTaBieHne IBUKEHHUS.
Pemenue rpadgudeckux 3amad, pacyer MyTH U CpeTHENH CKOPOCTH HEPABHOMEPHOTO JBUKCHUSI.
[Tonsitrie nHepuyu U uHEpTHOCTU. LleHTpobekHas cuna. [IpuMeHneHne NaHHbIX (U3HUECKUX
MOHSATUH B KU3HEIEATETLHOCTH YenoBeka. Cuia ynmpyrocTs, Cuiia TPeHHS.

Ilpaxmuxka: ViccnenoBanue 3aBUCUMOCTH CUJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
cTeneHu nedopmanuu npyxuHsl. Onpenenenue kodppuienTa TpeHus Ha TpudomeTpe. (¢
HCI0JIb30BaHUeM obopynoBanusi «Touka pocray)

HccnenoBanue 3aBUCIMOCTH CHITBI TPEHUS OT CHIJTBI HOPMAJIBHOTO JIABIICHHSL.

Xapaxmepucmuka 0CHOGHBIX 8UO08 OeMENbHOCIU:

Amnanus tabnui, rpadukos, cxeM. [Tonck o0bsicHeHns Ha0I01aeMbIM COOBITHAM. OnpeaeneHue
CBOMCTB IpHOOPOB MO YepTeKaM M MOJEISIM. AHAIN3 BO3HUKAIOMINX MPOOIEMHBIX CHTYaIHH.

N300paxkaTh cUCTEMY KOOPIHMHAT, BHIOUPATh TEJIO OTCUYETA U CBA3BIBATH €T0 C CUCTEMOM
KoopauHar. Mcnonp30BaTh CHCTEMY KOOPAUHAT VI U3YYECHHS MPSIMOJIUHEHHOIO ABH)KCHHUS



tena. COopka npubOPOB M KOHCTPYKLUH. Mcronb30BaHne H3MEPUTENbHBIX TPUOOPOB.
Brimonnenue 1abopaTopHbIX U IPAKTUYECKUX padoT (€ HCMOJIb30BaHHEM 000py10BaHUS
«Touka pocray). /luarnocTrka 1 ycTpaHeHUE HeucrpaBHocTel mpuOopoB. BricTpanBanue
TUIIOTE3 HA OCHOBAHMM UMEIOIINXCS TaHHbIX. KOHCTpyHpOBaHKe U MOJEIMPOBAHHUE.
Brinonnenue 3a1anuii Mo yCOBEpIICHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BApUAHTOB
onbIToB. PazpaboTka u mpoBepka METOAMKHU IKCIEPUMEHTAIbHON paboThl. PaboTa B ManbIx
rpymnmnax. AHaJIU3UPYIOT, BEHIOUPAIOT U 0OOCHOBBIBAIOT CBOE PEIICHHE, NCHCTBHSL.
[IpencraBnenue pe3yapTaToB NapHOU, TPYIIIOBOM AESITEIBHOCTU. Y YaCTHE B IUAJIOTE B
COOTBETCTBUU C IIPABUIIAMH PEYEBOTO NIOBEIACHUS.

I' mapocraruka.

Teopus: 3akon Apxumena, 3akoH [lackans, rugpocTaTuuecKkoe JaBjaeHHue, COOOIIAIONTUECS
COCYbl, TUIPABINYECKUE MAILIUHBL.

Hpakmuka: 3a0aqu: BBITAJIKMBAIOIIAA CHJIa B PAa3JIMYHBIX CUCTCMAX, HpI/I60pLI B 3aJa4ax
(coo6ma}0mnec;[ COCYybl, THAPABINYCCKUC MAIIMHEI, pbIYaru, 6HOKI/I). SKCHepI/IMCHTaJ'IBHBIe
3aJaHus:

1)u3mepenue cunbl Apxumena, 2)u3sMepeHue MOMEHTa CUJIbl, IEUCTBYIOIIETO Ha phblyar,
3)uzmepeHue

PabOTHI CHIIBI YIIPYTOCTH TIPH MTObEME I'Py3a C MOMOIIBIO ITOIBMYKHOTO HITH HETIOABUKHOTO
610Ka.(c ucnoJib30BaHneM odopynoBanus «Touka pocTay)

Xapakmepucmuka OCHOBHBIX 8UO0E OeAMENbHOCIL.

Amnanu3 tabaui, rpagukos, cxeM. [Torck o0bsicHeHns Ha0ar01aeMbIM cOOBITHAM. COOpKa
npuOOpoB M KOHCTpYKUUHU. Mcnons30BaHue U3MepUTENbHBIX IPUOOPOB. BhinoaHeHue
71a00paTOPHBIX U MPaKTHYECKUX paboT. JlnarHoctuka v ycTpaHeHUue HEMCIPaBHOCTEH MprOOpOB.
BricTpanBanue runore3 Ha OCHOBaHUHM MMEIOIIKXCs TaHHBIX. KoHCTpynpoBaHue u
MojenupoBaHue. PaboTa B ManbIx rpynnax. AHaIM3UPYIOT, BBIOMPAIOT U 000CHOBBIBAIOT CBOE
peuienue, neicteus. [lpeacrapienne pe3ynbTaToB MAPHOW, TPYNIOBOM AEATEIBHOCTH.
[ToaroroBka cooOuieHNi U JOKIAI0B. YYacTHE B AUAIOre B COOTBETCTBHUH C IPaBHIIaMH
peYEeBOrO NOBEACHUS.

Craruka.

Teopus: bnok. Peryar. PaBHOBecue TBEpIbIX TeJ. Y CIIOBUSI paBHOBECUS. MOMEHT CHUIIBI.
[IpaBuno momenToB. LlenTp Tsxectu. MccnenoBanre pa3nuyHbIX MEXaHUYECKUX CUCTEM.
KoMmOnHUpOBaHHBIE 3a7]a4H, UCTIOIB3YS YCIOBHS PaBHOBECHSI.

Ilpaxmuxa: 3rotoBnenue padboTarouieil cuctemMbl 6JI0KOB.
Xapaxmepucmuka 0CHOBHbIX U008 OesIMeNbHOCIL

Amnanus tabaui, rpagukos, cxeM. [Tonck o0bsicHeHns Ha0Ir01aeMbIM COOBITHAM. OnpeaeneHue
CBOWCTB MPUOOPOB MO YepTekKaM U MOAETIAM. AHAJIN3 BO3HUKAIOIIHUX TPOOJIEMHBIX CUTYaIUH.
Habmronate aeiicTBre MpOCThIX MeXaHU3MOB. [103HAKOMUTHCS ¢ (PU3HUECKOI MOJIEIBIO
«abconoTHO TBEPIOE TeNo». Pemare 3a1aun Ha NpUMEHEHUE yCIOBUsI(IIpaBUiIa) paBHOBECHUS
poruara. [IpumeHsTs ycnoBue (paBuiio) paBHOBECHS pblyara it OObSICHEHUS IeHCTBHSA
pas3INYHBIX HHCTPYMEHTOB, HCIIOJIb3YEMbIX B TEXHHUKE U B ObITy. COOpKa npudOpoB U



KOHCTpYKLUH. Mcnonb30BaHNEe H3MEPUTENBHBIX TPUOOPOB. BhinonHeHne 1a00paTopHbIX U
HNPaKTUYECKUX padoT. JluarHocTuka u

yCTpaHEHHUE HEUCIPaBHOCTEH MprOopoB. BeicTpanBanue runore3 Ha OCHOBAaHUN UMEIOIIUXCS
naHHbIX. KoHCcTpynpoBanue u MojenupoBanue. BoinoaHenue 3aiganuii o
YCOBEpPIIEHCTBOBaHUIO MpHOOpoB. PazpaboTka HOBBIX BapuaHTOB ONBITOB. PazpaboTka u
IPOBEPKA METOAUKH SKCIEPUMEHTAIBHON pabOoTHI.

Pabora B ManbIx rpynmnax. AHAIM3UPYIOT, BEIOUPAIOT U 0OOCHOBBIBAIOT CBOE PEIICHNE,
nevictBud. [IpencraBienue pe3yabTaToB NAPHOU, TPYIIIOBOM JiesaTeNbHOCTH. [loaroroBka
coo01eHuH U 10KIa10B. OCYIIECTBIISAIOT CAMOOLIEHKY, B3aUMOOLIEHKY JI€ATEIbHOCTU. Y4acTHe
B JIMAJIOTe B COOTBETCTBHUHU C IIPABHIIAMHU PEYEBOTO IMTOBECHHUSI.

8 kiacc

TenJioBble sIBJIEHUS.

TermoBoe pacumpenue tei. [Ipouecchl MIaBiIeHUs 1 OTBEPCBaHUs, UCIIAPEHUS U
KoHAeHcanuu. Temnonepenaya. BinaxxHocTh BO3yxa Ha pa3HbIX KOHTUHEHTAX.

Hemoncmpayuu: 1. Habmonenue tasaus jabaa B Boge. 2. CKOPOCTH UCTIAPEHUS Pa3IMuHbIX
)kuakoctei. 3. TersoBsie qBUTATENH OyAYIIETO.

Jlabopamopnule pabomoi (¢ McnoJib30BaHueM ooopynoBanus «Touka pocrar): 1. 3meHenus
JUIMHBI TeJla IPU HarpeBaHUM U oXJaxkaeHuu. 2. OTirBKa napauHOBOIO coylJaTUKa. 3.
Habmonenue 3a maBnenueM spja 4. OT yero 3aBUCUT CKOPOCTh UCTIAPEHUS JKUJIKOCTH? 5.
HaOGnroneHue TernonpoBOJHOCTH BOABI M BO3AyXa.

Xapakmepucmuka OCHOBHDBIX 8UO08 0eSAMENTbHOCTIL.

CamocrosTenbHO GOPMYIHPYIOT MO3HABATENBHYIO 3a/1ady. Y MEIOT ¢ TIOMOIIbIO BOIIPOCOB
J00BIBaTh HEJOCTAIOILYIO HH(opMaIHio. Vcronb30BaHue H3MEPUTENBHBIX IPHOOPOB.
Boinonxenue 1abopaTopHbIX U MPAKTUYECKUX padoT. JIMarHocTUKa U yCTpaHEHHE
HEHCIIpaBHOCTEN MpUOOPOB. BricTpanBaHue rumnore3 Ha OCHOBAaHUHM UMEIOIIUXCS TaHHBIX.
KoHcTpynpoBaHue n MOEIMPOBAHUE.

BrinonHenue 3a1aHuii Mo ycoBepIeHCTBOBaHUIO MpUOOpoB. PazpaboTka HOBBIX BapUaHTOB
onbITOB. Pa3zpaboTka U MpoBepKa METOAUKH SKCIIEPUMEHTAIbHOM paboThl. PaboTa B Manbix
rpynnax. AHaJIU3UPYIOT, BBIOMPAIOT U 000CHOBBIBAIOT CBOE pellIeHUE, IEHCTBUS.
[IpencraBieHue pe3yapTaToOB MIAPHOW, TPYNIIOBOM IEATENBHOCTH. YYacTHE B JUAJIOTE B
COOTBETCTBUHU C MPaBUIIAMU PEUEBOTO

MIOBEJCHUS.
DIeKTPUYECKHUE ABJICHUS.

Muxkpomup. Mozenu atoma, cymecrsoBasiue A0 Hayana XIX. Mcropust OTKpbITUS U JEHCTBUSA
rajJbBaHMYECKOTo 31eMeHTa. Micropus coznanus >nekTpodopHoit MammHbl. OnsIT Bosbra.

DJIEKTPUUYECKUI TOK B AJIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucmoJib3oBanuem ooopyroBanusi «Touka pocra»)



1. Monenu aromoB. 2. ['anpBaHnYecKuE dNIEMEHTHI. 3. DIEKTPOohOpHOIt
MamuHbl. 4. OnbiTel BonsTa u ['anpBanu.

Jlabopamopnvie pabomei: 1. Co3naHue ralbBaHUYECKUX 3JIEMEHTOB U3 OJPYYHBIX CPEICTB. 2.
DNEeKTPUYECKUH TOK B KUIKOCTIX CO3IAHUS «30J0TOTO KIIFOYHKA .

Xapakmepucmum OCHOBHBIX BUJ0B ACATCIBHOCTHU !

YpaBisrOT CBOSH MO3HABATENILHOW U yUeOHOH JESITETbHOCTHIO MTOCPEICTBOM ITOCTAHOBKH
1ieJIeH, INIAHUPOBAHUs, KOHTPOJISA, KOPPEKLIUU CBOUX JIEUCTBUM U OLIEHKH YCIICIIHOCTU
ycBoeHust. CpaBHMBAIOT CIOCO0 M pe3ysIbTaT CBOUX JICHCTBUI ¢ 00pa3LoM - IUCTOM
corpoBokaeHuss. OOHapyKUBAIOT OTKIOHEHHS. OO yMBIBAIOT TPUYHHBI OTKJIOHEHUH.
OcCy1ecTBISIFOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb. VIcronp30BaHre U3MEPHUTENbHBIX TPUOOPOB. BrlnonHeHue 1abopaTtopHbIX U
MpakTUYeCKuX padoT. JuarHocTrka u ycTpaHeHUEe HEMCIIPaBHOCTEH npuOopoB. BeicTpanBanue
TUIIOTE3 HA OCHOBAHMM UMEIOIINXCS TaHHbIX. KOHCTpynpOBaHue U MOJAEIUPOBAHKE.

BHEKTPOMaFHHTHLIe ABJICHHUA.

MarnuTHOE 1oJie B BemecTse. MaruuTHas aHoManus. Marautasie Oypu. PazHoBuHOCTH
3JIEKTPOU3MEPUTENBHBIX TPUOOPOB. Pa3HOBUAHOCTHU 37IEKTPOABUrATEICH.

Hemoncmpayuu (¢ ncnoab3oBanuem odopynoanus «Touka pocray): 1. HarnsaHocTs
IIOBEACHHU BEICCTB B MAaroHuTHOM II0JIC. 2. Hp63€HTaHI/II/I (0]

MarHMTHOM M0Jjie 3eMJIM U O MarHUTHBIX Oypsx. 3. JleMoHcTpanus pa3HOBUAHOCTEHN
AIIEKTPOU3MEPUTENBHBIX MPUOOPOB. 4. HarnsaHOCTh pa3HOBUIHOCTEH 3EKTPOIBUTATENIEH.

Jlabopamopnvie pabomui: 1. lccnenoBanue pa3inyHbIX 3JIEKTPOU3MEPUTENBHBIX PUOOPOB.
Xapaxmepucmuxa 0CHOBHBIX 8UO08 OeAMENbHOCTIU:

VYpaBistoT CBOEH MO3HABATEIHHOM U Y4€OHOH AEATEIHHOCTHIO TOCPEICTBOM TTOCTAHOBKHU
1esel, IIaHUPOBaHUs, KOHTPOJI, KOPPEKLIUN CBOUX JIEUCTBUH U OLIEHKHU YCIIEIIHOCTH
ycBoeHust. CpaBHHBAIOT CIOCO0 M pe3yJIbTaT CBOUX JICHCTBUI C 00pa3IoM - TUCTOM
conpoBoxaeHus. OOHapyKUBAIOT OTKIOHEHU. OO TyMBIBAIOT MPUUMUHBI OTKIOHEHHUH.
OcCy1IEeCTBISIFIOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb.
Onruyeckue ABJICHUSA.

HcTouHMKY cBETa: TEIIOBBIE, TIOMUHECIICHTHBIE, NCKYCCTBEHHBIE. VI3rOoTOBIEHNE KaMepHl -
o0CKypa U ucciieioBaHle N300paskeHus ¢ TOMOIIBI0 MOJIeNIn. MHOTOKpaTHOE U300pakeHne
IIpeMETa B HECKOJIBKUX IUIOCKHX 3€pKaiaX. MI3roTOBUTH MEPUCKOII U C €70 IIOMOIIBIO TPOBECTH
HaOmronenus. [IpakTiHueckoe UCTIONb30BaHUE BOTHYTHIX 3€pKall. 3pUTENIbHbIC WILTIO3UH,
MOPOXKAAEMBIE

npejgomiieHueM cBeta. Mupaxu. Pa3Butre BOJIOKOHHOM oNTUKHU. crob30BaHNe 3aKOHOB CBETA
B TCXHHUKE.



Hemoncmpayuu(c ucroab3oBanneM odopynoBanus «Touka pocray)
1. Pa3nuunble uCTOUHUKY cBeTa. 2. V300pakeHue npeamMeTa B HECKOIbKUX

IUIOCKUX 3epkanax. 3. M3o0paxenne B BOTHYTBIX 3epKanax. 4. Vicnonap3oBaHue BOJOKOHHOM
ONTUKH. 5. YCTpoHCTBO (poTOANMmapaToB, KHHOIPOEKTOPOB, KAJIEHJOCKOIIOB.

Jlabopamopnvie pabomui: 1. I3roTOBICHHE KaMephl - 00CKypa U HCCieI0BaHUE N300paKeHUS C
nomolibio Mosenu. 2. [Ipaktuueckoe npuMeHeHre Iockux 3epkai. 3. [lpakTuueckoe
UCIIOJIb30BaHNE BOTHYTHIX 3epKal. 4. MI3roToBJIeHNE TIEPUCKOIIA M HAOIIOICHHUS C TIOMOIIIBIO
MOJIEJIH.

Xapakmepucmum OCHOBHBIX 8UO08 0eAMENbHOCTIL.

YIpaBisfoT CBOSH TTO3HABATEILHON U YUeOHOU ACSITEILHOCTHIO IIOCPEICTBOM ITOCTAaHOBKHU
1eJeH, INIAHUPOBAHUs, KOHTPOJISA, KOPPEKLIUN CBOUX JIEUCTBUHI U OLICHKHU YCIIEIIHOCTH
ycBOEHHMs. BeIensior u popMynupyroT O3HAaBaTENbHYIO LeNb. BBIIENIAIOT KOJINYECTBEHHbIE
XapaKTepUCTUKU O0BEKTOB, 3a/laHHbIE cl10BaMU. [IpMHMMAIOT MO3HABATENbHYIO LENb U
COXPAHSIIOT €€ IIPY BBIIIOJHEHUU

yueOHbIX aercTBUi. OCO3HAIOT cBOM AelcTBUS. VIMEIOT HaBBIKM KOHCTPYKTUBHOI'O OOLIEHUS B
MaJIbIX IrpyImax.

Yesi0Bek u npupoaa

ABTOMAaTHKa B Hauel xu3Hu. [Ipumepsl ncnonb30BaHNs aBTOMATUYECKUX YCTPOMCTB B HAYKeE,
Ha TPOU3BOACTBE U B ObITY. CpenctBa cBsizu. Panano u teneBuaeHue. AnbTepHATUBHBIC
MCTOYHUKHU dHeprun. Bugpl anexrpocraniuii. Heo6xo1mMocTh SKOHOMUY PUPOTHBIX PECYPCOB
Y UCIIOJIb30BaHU S, HOBBIX SKOJIOTUYHBIX U O€30MacHBIX TexHoJoruid. Hayka n 6e30macHoCTh
JOJIEH.

Jemoncmpayuu: 1. poroMaTepuansl U CIAlIbI IO TEME.

Jlabopamopuvie pabomol.: 1.VI3ydeHue neMcTBUM CPEICTB CBSI3U, PAJNO U TEICBUICHHUS.

Xapaxmepucmuka OCHOBHDBIX 8UO08 OeSAMENbHOCTIL.

CamocTosaTenbHO (GOPMYIHPYIOT TO3HABATENBHYIO 33/a4y. Y MEIOT (MM pa3BUBAIOT)
CIIOCOOHOCTH € TIOMOIIIBIO BOIIPOCOB J10OBIBATh HEJOCTAIOLIYI0 HH()OPMALIUIO.

9 kaace
Kunematuka

Cnioco0OsI onMcaHus MeXaHU4YecKoro ABmwkeHus. Cuctema orcueta. [IpsmonvHeHOe ABUKEHHUE.
[IpssmMosMHENHOE PaBHOMEPHOE JBHXKEHUE T10 TNIOCKOCTH. [lepemenienne u CKopocTs Ipu
PaBHOMEPHOM MPSAMOJIUHEUHOM JIBUKEHHUH MO IITOCKOCTH. OTHOCUTEIBLHOCTD IBUKEHUS.
Cnosxenue nrxeHui. [IpunHnun He3aBucuMocCTH ABM>KEeHUN. KpuBonuHEiHOE ABM>KEHNE.
JIBmxeHue Tesna, OpOIISHHOTO MO/ YIJIOM K TOpU30HTY. PaBHOMEpHOE NBMKCHHE TI0
OKPY>KHOCTH. YTJIOBasi cKopocTh. [lepuos u yacrora Bpamenus. CKOpocTb

U YCKOpPEHHE ITPU PaBHOMEPHOM JBUKEHHUH 10 OKPYKHOCTH.



Jlabopamopnule pabomui(c HCTIOAb30BaHNeM 000opynoBanus «Touka pocTtay):
W3yueHne IBMKEHUS CBOOOIHO MAJAIOIIEro Tea.

N3yuenue ABUKEHUS 1O OKPYKHOCTH.

Ipumepnvie membl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.!

OrnpezesieHre CKOPOCTH PAaBHOMEPHOTO JIBMXKEHUS IIPU UCTIOJIH30BAaHUU TPEHAXKepa «Oerosast
JIOPOKKa».

HcTopuueckasi peKOHCTPYKIUS ONBITOB ["anusiest mo onpeneneHuo yCKOPEHHsI CBOOOTHOTO
MajICHUs Tel.

[TpuHIUIBEl pabOTH TPUOOPOB ISt U3MEPEHHUSI CKOPOCTEH U YCKOPEHUIA.

[TpumeHeHne cBOOOJHOTO MaleHUs IS U3MEPEHUS peaKkuy YelloBeKa.

Pacyer TpaekTOopuM IBHXKEHUS IEpCcOHaXKeH paccka3os P.Pacio.

Xapakmepucmuka 0CHOBHbIX 8UO008 OesmenlbHOCMU. YTEHHE U 00CYKAEHUE TEeKCTa cTaTel
MHTEPHET-CATOB, 00CYXKJEHHE JOKJIAI0B U NIPE3EHTAINI, COCTaBJIEHNE U PELICHHE 3a/1aY,
oOcyxaeHue crnoco0oB pemienus (moarotoBka k OI'D no dusuke).

Jlnnamuka

WnepunansHelie cuctemsl orcuera. Cuna. 3akonsl HetoToHa. /IBrkeHue Tena noja aeicTBueM
HECKOJIbKUX CHJI. JIBH)KEHHE CUCTEMBI CBS3aHHBIX Tell. JIMHAMHKa paBHOMEPHOTO JIBUKEHUS
MaTepUaIbHON TOUKH IO OKPYKHOCTH. Knacchl cril. 3aKOH BCEMUPHOI'O TATOTEHUS. [[BrkeHne

IJIAHCT. I/ICKYCCTB CHHBIC CITYTHHUKH.

Conneynas cuctema. Mctopus pa3sutus npeactasieHuii o Beenennoit. CTpoeHHe U 9BOTIONUS
Bcenennon.

Jlabopamopnvle pabomoi(c ucnosib3oBaHueM odopynoBanus «Touka poctay):
H3mepeHune Macchl Tella ¢ UCTI0Ih30BAHUEM BEKTOPHOTO Pa3IoKeHUs CHIIBL. M3ydeHne
KMHEMAaTUKU U THHAMUKHA PAaBHOYCKOPEHHOTO JIBMKEHUS (Ha MpuMepe MaiuHbl ATByna). U
3Y4YCHUC TPCHUSA CKOJIbXKCHUS.

HpuMeprze membvl NPOEeKMmMHbLX U LlCCJZ6006'ClmeJZbCKuXpa60m.'

Uctopuueckast peKOHCTpYKIUA OnbITOB KysloHa 1 AMOHTOHA 1O OMPEAEIICHUIO BETMYMHBI CUITBI
TpEHUs CKOJbXKeHus. [lepBbie HCKYCCTBEHHBIE CITYTHUKH 3€MJIH.

Kak oTiMuarorcss MEXaHHYECKHUE MTPOLIECCHl HAa 3eMJIE OT MEXaHUYECKHX IIPOLECCOB B KocMoce?
Tena ComHeunoi cuctembl. OTKPBITUS HA KOHYUKE TTepa.

Xapaxmepucmuxa 0CHOBHBIX U008 OessmeNbHOCHU. YTEHUE U 00CYKICHUE TeKCTa cTaTel
UHTEPHET-CATOB, 00CYKICHUE JOKIAI0B U MTPE3CHTALIMH, COCTABICHUE U PEIICHUE 3a/1ad,
obcyxaeHue crnoco0oB pemierus (moaroroka k OI'D no ¢usuke).



HNmnyabc. 3aKoH coOXpaHeHUs] HMITYJIbCA

Nmnynec. I3MeHeHne uMiynbca MaTepuanbHOM Touku. Cuctema Ten. 3aKOH COXpaHEeHUs
MMITYJIbCA.

Ipumepnvie membl nNPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.!

PeaxktuBHoe nBmxenue B npupoje. Paccienosanue TII ¢ mOMOIIBIO 3aKOHA COXPaHEHUS
UMITYJIbCA.

Xapaxkmepucmuka 0CHOBHbIX 8U008 0esmMeNIbHOCMU. YTEHHE U 00CYKICHNE TeKCTa CTaTen
WHTEPHET-CANTOB, OOCYXKJCHHE JOKJIAIOB M MPE3CHTAINI, COCTaBIICHUE U PEIICHUE 33]1aY,
ob0cyxaeHue crnoco6oB pemieHus (moaroropka k OI'D o ¢usnke).

CraTuka

PaBHOBecue Terna. MOMEHT cuiibl. Y CJIOBHSI paBHOBECHS TBEpAOro Teina. [IpocThie MeXxaHu3MBI.
Jlabopamopnvie pabomoi(c ncnoib3oBaHueM o0opynoBanus «Touka poctay):
OrpeziesieHre EHTPOB MACC PA3IMYHBIX TeJl (TpU criocoda).

HpuMeprle membsl NPOEKMHbIX U UCCne008amenbCKux pa60m.'

[TprMeHeHre IPOCTHIX MEXaHU3MOB B CTPOUTENBCTBE: OT 3€MIISIHKH J10 HEOocKpeoa.
HccnenoBanue KOHCTPYKIIMM BEJIOCUTIENA.

Xapakmepucmuxa 0CHO8HbIX 8UO08 DesmelbHOCMU. YTeHHE U 00CYK/IEHUE TeKCTa CTaTei
WHTEPHET-CATOB, OOCYXKICHHE JOKIA0B U MPE3EHTAIIHNI, COCTaBIIEHUE U PEIlIeHUe 3a/ay,
obcyxaeHue crnocoboB pemienus (moaroroska k OI'D o ¢usnke).

Mexanuyeckue KoJe0aHUS U BOJTHbBI

Mexanunueckue konebanus. [IpeoOpa3oBanue sHePTUU MPU MEXAHUUYECKUX KOIECOAHUSX.
Marematnuecknii u HPY)KHHHBIfI MasiITHUKH. CBO60}IHBI€, 3aTyXaromue U BBIHYKJICHHBIC
konebanus. Pezonanc. Mexanndeckue BOJIHBL. J[JTMHA U CKOPOCTH BOJHBIL. 3BYK.
Jlabopamopnuie pabompi(c ucnoab3oBanueM odopyaoBanns «Touka pocray):
W3ydeHue koneOaHnil HUTSHOTO MasiTHHUKA.

Ipumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM!

CtpyHHBIE My3bIKaIbHBIE HHCTPYMEHTHI. KosniebaTenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.
Xapakmepucmuxa 0CHO8HbIX 8UO08 DesmelbHOCMU: YTeHHE U 00CYKIEHUE TeKCTa CTaTei
WHTEPHET-CATOB, OOCYXKJCHHE JOKJIA0B M MPE3EHTAI[NI, COCTaBIICHUE U PEIICHUE 3a1a4,

obcyxaeHue crnoco6oB pemeHus (moarotroska k OI'D o ¢usnke).

DJIeKTPOMAarHUTHbIE KOJIe0aHUS U BOJIHbI



[Tepemennslii anekTpuueckuii Tok. KonebarenbHelil KOHTYp. BoiHyX1eHHBIE U CBOOOIHBIE DM
Kkosie0anusi. OM BOJIHBI U X CBOMCTBA.

HpuMeprle membsl NPOEKMHbLX U MCCﬂ@@OGClmeﬂbCKuxpa60m.'

[TpuHIMIIBI paIMOCBSI3H U TeJIeBUACHUS. Biausnue OM u3inydeHHil Ha )KMBbIE OpraHU3MBbl.
N3rotoBieHne yCTaHOBKH JUIsl IEMOHCTPALUK ONBITOB 110 OMMU.

OnektpomarautHoe uanydenue CBU-neun. Mcropuueckas peKOHCTPYKIIUS ONBITOB AMIiepa.
Xapaxkmepucmuka 0CHOBHbIX 8U008 0esMeNIbHOCU. YTEHHE U 00CYKICHUE TEKCTa CTaTel
MHTEPHET-CATOB, 00CYXKEHHE JOKJIAI0B U NIPE3EHTAILINI, COCTaBJIEHUE U PELICHUE 3a/1ay,
ob0cyxaeHue crnoco6oB pemieHus (moaroropka k OI'D o ¢usnke).

Onruka

HMcTtouHuKkH cBeTa. I[CﬁCTBHSI cBeTa. 3aKOH HpHMOHHHeﬁHOFO pacpoCcTpaHCHUA CBCTA. 3akoH
OTpa’XCHHA CBCTA. HOCTpOCHI/Ie H306pa)KeHHI>i B IINTIOCKOM 3€CpKaJIC.

3aKOoH MPeIOMIICHHUS CBETA Ha MJIOCKOW I'PaHUIIE IBYX OJHOPOAHBIX MPO3PAYHBIX CpPE.
[Tpemomiienue cBeta B mpusMe. Jucniepcust cBera. SIBIeHUE MOTHOTO BHYTPEHHETO OTPAKEHUSI.
JIunzel. Tonkue nuH3bl. [locTpoeHne n3o0pakeHuil, co3qaBaeMbIX TOHKUMHU JHH3aMU. [ a3 u
3penue. Onruyeckue nprudopsl.

Jlabopamopnvle pabomei(c ucnoib3oBaHueM odopynoBanus «Touka poctay):
DKcrnepuMeHTallbHas MTPOBEPKa 3aKOHA OTPAKEHHUS CBETA.

W3mepenue nokaszaremns IpeIoMISCHUS BOJIBI.

N3mepenne poKyCHOTO pacCTOsTHUSI COOMPAIOIIEH JTUH3HI.

IIpumepnvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

HcTopust ucciieIOBaHUS CBETOBBIX SIBJICHHM.

HcTopuueckasi peKOHCTPYKITUS Teneckona ["amues.

N3roroBieHune kajenaockona.

Xapaxkmepucmuka 0CHOBHbIX 8U008 OesmeNbHOCMU. YTEHHE U 00CYKIEHNE TEeKCTa cTaTel
WHTEPHET-CATOB, OOCYXKJCHHE JOKJIA0B U MPE3EHTAIINI, COCTaBIICHUE U PEIICHUE 3a/1ad,
obcyxaeHue crnocoboB pemieHus (moaroroska k OI'D mo ¢pusnke).

®Du3uka aToMa U aTOMHOTIO siipa

Crtpoenue atoma. [lornomienne u ucnyckanue cBera aroMmaMu. Onruueckue cnekTpbl. OmbITHI
Pezepdopna. [Tnanerapuast momens aroma. CTpoeHHE aTOMHOTO sijipa. 3apsIoBOE U MacCOBOE
yrcina. SlaepHbie CHIIbl. DHEPrusl CBS3M aTOMHBIX sifiep. 3aKOH paIuoaKTHBHOTO pacaja.

Anbda- u 6eta-pacnaznsl. [IpaBuna cmemenus. Snepasie peakuun. [lenenre u CUHTE3 siaep.
SAnepnas snepreruka. Mcrounuku sneprun ConHua u 38e3/1. Peructpanus saepHbIX U3Ty4eHHUH.



BnusiHue pagnoakTUBHBIX M3JIy4€HUH HA )KUBBIE OPraHu3Mbl. Jlo3uMeTpust. DKOJIOrn4ecKue
IpoOJIeMBI SIIEPHOM SHEPreTUKH.

IIpumepnvie memvl npOeKMHLIX U UCCIEO0BAMENLCKUX PAOOM.:

Hcropus nzyueHus: atoma.

N3mepenne KII1JI conneunoii 6atapeu.

HeBunnMeble U31ydeHus B CIEKTPE HATPETHIX TEJ.

Xapaxmepucmuka 0CHO8HBIX U008 OesimeNbHOCMU. YTEHUE U 00CYKJIEHNE TEKCTa CTaTel
UHTEPHET-CAlTOB, 00CYKACHNE TOK/IJJ0B U MPE3EeHTAllUi, COCTaBICHUE U pEIlIeHHE 3a/ay,
obcyxaeHue croco0oB pemieHwus (moaroroska k OI'D no ¢usuke).

®opMbl Opranu3anum 00pa3oBaTeJbHOI0 Mpoecca:

- IpyMnIoBas;

- UHJMBUyallbHas;

- ppoHTaNBHAS.

Bexyume TexHosnoruu:

Hcnonp3yroTest 3IEMEHTHI CIEIYIOIMINX TEXHOJIOTUIA: TPOEKTHAs, IPOOJIEMHOT0 00yUYeHMs,
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHAs!, KPUTHYECKOT'O MBIIIJICHHsI, IPOOJIEMHOTr0 Juaora,
UrpoBasl.

OcHoBHBIC MeTOAbI padOTHI HA ypOKe:

BGI[YIHI/IMI/I METOdJaMU 06yqu1/I${ SABIIAKOTCA: LIaCTI/I‘-IHO-I'IOI/ICKOBOI\/'I, METOJ MaTEMaTHU4YCCKOT'O
MOACIINPOBAHUA, aKCMOMATHUYECCKUHN METO/.

DopMbI KOHTPOJIA:
Tak Kak 3TOT Kypc SIBJISI€TCSI IOTIOJIHUTENBHBIM, TO OTMETKA B OajiaX HE CTaBUTCA.

Yyamuiics yauTCs OleHUBATh ce0s U APYTUX caM, YTO MO3BOJISET pa3BUBATh YMEHUS
camMOaHaJM3a 1 CIIOCOOCTBYET Pa3BUTHUIO CAMOCTOSITEIbHOCTH, KaK CBOWCTBY JIMYHOCTH
yuaierocs. BeisiBiIeHHE MPOMEXYTOUHBIX U KOHEYHBIX PE3yJIbTAaTOB YUAITUXCS MPOUCXOTUT
4yepe3 MPaKTUUYECKYIO JeATeTbHOCTD; 3aU€THHIE pa0OTHI:

* TeMaTH4ecKasl o100pKa 3a/1a4 Pa3INYHOTO YPOBHS CIOXKHOCTH € IPEACTABICHUEM Pa3HbIX
METOJIOB PELICHUS B BUJIE TEKCTOBOI0 JOKYMEHTA, Npe3eHTanuu, ¢Gudm-
aHHMAaIHM, BUIEOPOINKA Wi WED - crpanunb (caiita)

¢ BbICTAaBKa IIPOCKTOB, HpGSGHTaHHﬁ;
¢ ICMOHCTpalus SKCIICPUMCHTA, KauyeCTBECHHOM 3aJa4i C Ka4€CTBCHHBIM (YCTHI)IM HJIN B BUJC

MPUJIOKEHUS, B TOM YHCIIe, TPE3eHTAIMel) OonrcaHneM Ipolecca Ha 3aHATHH, (pecTHBaIe
HKCIIEPUMEHTOB; (PU3MUECKUE OMTUMITHA/IBI.



KanennapHo-temaTu4eckoe IiiaHupoBaHue / KJIacc

Ne |lata Tema ypoka HUcnoab3oBanue [IpUMEYAHUE
[IPOBEJICHUS
n/n [laan ([@akT 000py10BaHMS IEHTPA
€CTEeCTBEHHOHAYYHOM
1 TEXHOJIOTHYeCKOM
HalNpaBJIeHHOCTeH
«Touka pocra»
1. Beenenmne (14)
BeoaHoe 3austue. Llenu u 3anaun kypca. KomneiorepHoe
1 TexHuka 6€30MacHOCTH. 000pyI0BaHNE
2. Posib 3KcniepuMeHTa B JKU3HH YesioBeKa (34)
Cucrema eIMHUIL, TOHSATHE O KommberorepHoe
000pyI0BaHUE
2 MPSIMBIX 1 KOCBEHHBIX H3MEPEHUSIX
Du3nvecKuii SIKCIePUMEHT. O6opynoBaHue st
NIEMOHCTpALIUI
Bubl (hU3M9eCcKOro 3KCIIepUMEHTA.
[TorpemHocTs u3mepenus. Buabt
[MOTpelIHOCTEN n3MepeHus. Pacuér
3 [OTPEIIHOCTH U3MEPEHUSI.
JlaGopaTopHnast pabora OO6opynoBaHue st
«3mMepeHne oobeMa TBEpI0TO mabopaTopHbIX paboT U
YIEHUYICCKUX OTBITOB
Tena». [IpaBuna odhopmiueHus
4 mabopaTopHOI pabOTEHI.
3. Mexanuka (84)
PaBHOMEpHOE U HEpaBHOMEPHOE O6opynoBaHue s
5 TIBHKEHUSI. 1abopaTOpHBIX PaboT U
['paduyeckoe npeacTaBiIeHNE YIEHHUYECKUX OITBITOB
(Ha 6a3e KOMILIEKTOB
6 TTBYDKCHUS. s OI'D)
Pemenne rpadguyeckux 3anad,
pacyeT IMyTH U CPeTHEH CKOPOCTH
7 HEPABHOMEPHOTO JABMKCHHUS.
[ToHsiTHE MHEPLIUY U UHEPTHOCTH.
8 [{enTpoOeKHas cua..
9 Cuna ynpyrocTtu, cujia TpeHHUs ObopynoBaHue a5t




JlaboparopHast paborta
«ccnemoBanue 3aBUCUMOCTH
CHJIbI YIIPYTOCTH, BOSHUKAIOILLIEH B

NpYXUHE, OT CTETIEHH JePOpMaLuu

mabopaTOPHBIX padoT U
YIEHUYECKUX OMBITOB
(Ha 6a3e KOMILJICKTOB
st OI'D)

10 [IPYKUHBD.
JlaGopaTopHnas pabora
«Omnpenenenue ko3P durpieHra
11 TpEeHHs Ha TPUOOMETPEN.
JlaboparopHas paborta OO6opynoBaHue st
«HccnenoBanre 3aBUCUMOCTH 1abopaTOPHBIX paboT U
YIEHHUYECKUX OTIBITOB
CHJIBI TPEHUS OT CHIIBI
12 HOPMaJIbHOTO JABJICHUS.
4. 'mapocraTtuka (124)
13 [TnoTHoCTh. 3anaya naps I'epona O0opynoBanue ais
Perenrie 3a/1a4 MOBBIIICHHOMN EMOHCTpAIIHiA
CJI0)KHOCTHU Ha PacyeT INIOTHOCTH
14 BEILECTBA.
Perenue 3a1a4 MOBBIIEHHON OO6opynoBaHue 1Jis
IEMOHCTPALIUI
15 CII0KHOCTHU
JlaBreHue )KMIKOCTU U ra3a. 3aKoH
16 [lackans
17 Co00IIaroIIecs: COCYIbI.
JlaGopaTopHast paboTa O6opynoBaHue ajst
18 «M3rotoBnenue Mosienu (pOHTaHA 1abopaTOpHBIX PaboT U
JlaGopaTopHast paboTa YUEHUYECKUX OIBITOB
(Ha 6a3e KOMILIEKTOB
19 «M3rotoBnenue Mmozaenu GoHTaHA» st OI'D
3akoH [Tackansd. /laBnenue B
KHIIKOCTSIX ¥ ra3ax.
[ 'MapaBIMueCcCKUe MAIIUHBI.
20 Coo01maronmecs: Cocysl.
BriTankuBaronias cuia. 3aK0oH O0opynoBaHue s
IEMOHCTPALIUI
21 Apxumena.




JlaGopaTopHast paboTa

«Brracuenue YCJIOBUA IIJIaBaAHH

O0opynoBaHue IS

1abopaTOPHBIX padoT U
YICHHYECKUX OIIBITOB

22 TeI.
biok 3aga4d Ha 3axkoH Ilackas, OO0opynoBaHUe s
IEMOHCTPALUI
23 3aKOH ApxXuMena.
biiok 3amay Ha 3akoH [lackans,
24 3aKOH ApXuMmena.
5. Craruka (109)
25 biok. Peryar. O6opynoBaHue st
PaBHOBecue TBepABIX TeI. MOMEHT IEMOHCTPALIUI
26 cuibl. [ IpaBu0o MOMEHTOB.
Llentp Tsxectu. UccnenoBanue OO6opynoBaHue aJist
27 Pa3IMYHbIX MEXAHUYECKUX CUCTEM NEMOHCTpaLUi
KoMOnHMpOBaHHBIE 3a/1a4H,
28 MCIIOJIB3YS YCIIOBHSI PABHOBECHSI.
KoMmOuHUpOBaHHEBIE 3a/1a4H,
29 MCIIOJIB3YS YCIIOBHSI PAaBHOBECHS
JlaboparopHas paborta O6opynoBaHue s
«M3rotoBrenue paboraromei mabopaTopHbIX paboT U
YUEHUYECKUX OMBITOB
cucTeMbl 6J10K0B». OdopmiieHHe (Ha 6a3e KOMIUIEKTOB
st OI'D
30 paboTHI.
PaboTa Hast MpoeKTOM «BIIoKn».
JlaGopatopHas pabota
«M3roToBrenue padboraromieit
31 CUCTEMBI OJIOKOBY.
JlaGopaTopHnas pabota OO6opynoBaHue st
«M3rotoBnenune paboTaroriei mabopaTOPHBIX padboT U
YUEHUYECKUX OTBITOB
32 CHCTEMBI OJIOKOBY.
33 OdopmieHue paboThl. KommnbrorepHoe
34 3amuTa MNpoeKTOB. 00opynoBaHuE
KanenaapHo-remaTudeckoe nianupoBanue 8 kiacc
Ne |/lata TeMa ypoka Hcnoab3oBanue [pUMEYaHue
POBEICHUS
n/n [laan (dakr 000py10BaHKS LEHTPA




eCTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOM

HalNpaBJIeHHOCTEH
«Touka pocray»

1. BBeaenne (14)

BBonHoe 3ansatue. Llenu u 3anaun KomnbsrorepHoe
1 Kypca. TexHuka 6€30IacHOCTH. 00opy0BaHuE
2. TennoBble siBiaenus (12 4)
Pa3HooOpa3ue TennoBbIX ABjeHUN.  |[KommbroTepHOE
2 TennoBoe pacumpeHue Tel. 00opyaoBaHue
JlaGopaTopHnas pabora OO6opynoBaHue st
«I3MeHeHusl UTUHBI Tella IPU mabopaTopHbIX paboT U
YIEHUYECKUX OTBITOB
3 HArpeBaHUU U OXJIAXKICHUN.
Tennonepenaua Habmonenue O6opynoBaHue ajst
JIEMOHCTpAIUA
TEIIONPOBOAHOCTH BOJIBI U
4 BO3/1yXa.
JlaGopaTopHnast pabora O6opynoBaHue st
«3mMepeHue yaenbHon mabopaToOpHEIX PaboT H
YUEHUYECKUX OMBITOB
TEIIOEMKOCTH PA3IMYHBIX (Ha 6a3e KOMIUIEKTOB
st OI'D
3) BEILIECTBY.
[TnaBreHue 1 OTBEpEBaHUE.
UlaGopaTopHnast pabora «OTInBKa
6 napaHOBOTO CONAATUKAY
JlaGopaTopHas paboTa O6opynoBanue ais
«Habmronenue 3a maBieHneM mabopaTopHBIX paboT U
YIEHUYIECKUX OTBITOB
7 110591 D)3
Perrenne onmuMIMaIHbIX 331249 ObopynoBanue It
EMOHCTPALNI
8 Ha YpaBHEHHE TETUIOBOTO OanaHca
Perrenne onmuMIMaIHbIX 331249 ObopynoBaHue s
NIEMOHCTPALIMI
9 Ha pacyéT TETIOBBIX MPOIECCOB
10 UlaGoparopust KpucTayuiorpadum.
Viciaperne 1 KOHACHCAIHS. ObopynoBanue st
11 TEMOHCTpAITHI
CoctaB aTMOC]ephl, ObopynoBanue ais
IEMOHCTpALII

12

HaOII0ICHUE TIEpex0/1a




HCHACBIIICHHBIX ITApOB B

HACHIIICHHBIC.
Bia>kxHOCTB BO3/lyXa Ha pa3HbIX ObopynoBanue aist
13 KOHTHHEHTaX NeMOHCTpanui
3. DaekTpuyeckue sisjeHus (84)
Muxkpomup. Moaenu atoma, OO6opynoBaHue s
NIEMOHCTPALMI
14 cylecTBoBaBIue 10 Havyana XIX
VcTopust OTKPBITUS U IEUCTBUSA KomnerotepHoe
00opynoBaHUE
15 rajlbBaHUYECKOTO JIEMEHTa
VicTopust co3nanust 2IeKTpodhOopHOM
16 MalIuHbI
OnbiThl BonbTra. Dnekrpudeckuil KommnsrorepHoe
000opyI0BaHNE
17 TOK B DJICKTPOJIMTAX.
Pelenre oMM HBIX 33724 Ha O6opynoBanue ajist
NIEMOHCTpAIII
18 3aKOHBI IOCTOSTHHOTO TOKa
Habmto1eHue 3aBUCUMOCTH O6opynoBaHue st
NIEMOHCTPALMI
COIIPOTHUBIICHUS IPOBOJAHUKA OT
19 TEMIIEPATYPHI.
JlaGopaTopHas paboTa ObopynoBanue ais
«OrnpeneneHne CTOMMOCTH mabopaTopHbIX padoT U
YYEHUUYECKUX OTBITOB
M3pacX0JOBAHHON AJIEKTPOIHEPIUU  |(Ha 0a3e KOMILJIEKTOB
st OI'D
M0 MOIITHOCTH MOTPEOUTENS U 1O
20 CUETUUKY
Perienue onmuMIMaIHbIX 33124 ObopynoBanue ais
NEMOHCTPALMI
21 Ha TEIUIOBOE JEUCTBUE TOKA

4. JneKTpOoMarHuTHbIe siBjieHus (34)

BHCKTPOMaFHI/ITHI)Ie SIBJICHUA.

OO6opynoBaHue st

25

NIEMOHCTPALIUI
22 DIEKTPOU3MEPUTEIHHBIE TPHOOPHI.
MarnutHas aHoMmanus. Marautaele  [OO0opyaoBaHue AJis
NIEMOHCTPALNI
23 Oypu
PaznoBuaHOCTH
24 PIICKTPOJIBUTATEIICH.
5. OnTuyeckue siBjJaeHUus (74)
M CcTOUYHUKH CBETA: TEIJIOBRIC, OO6opynoBaHue st




VIFOMHHCCILICHTHBIC

NIEMOHCTPALIUI

OKCIIepUMEHT Ha0JII0ICHHE.
MHOroKpaTHOE H300paKeHHEe

MpeaAMETa B HCCKOJIbKUX IMJIOCKHUX

26 BepKajiax.
3roTOBUTH TIEPUCKOI H C €TO O0opynoBaHHE IS
IEMOHCTpALII
27 MMOMOIIIBIO TIPOBECTH HAOIIOICHUS
[ IpakTH4ecKkoe UCIOIb30BaHHE O6opynoBaHue ISt
NIEMOHCTPALMI
28 BOTHYTBIX 3€pKall
3puUTeNbHbIE UITIO3UH, O6opynoBaHue st
NIEMOHCTPALMI
MOPO’KIaEMBbIC PEIIOMIICHHEM
29 cBeTa. Mupaxu.
30 Pa3BuTHE BOJIOKOHHOW ONTHKH
lcnonp30BaHKE 3aKOHOB CBETA B
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 ABTOMaTHKa B HAILIEH KU3HHU . KomnberorepHoe
33 Panno u TeneBuneHUE 00opynoBaHUE
ATTbTEpHATUBHBIC UCTOYHUKU
34 SHEpruu. Buabl s5ekTpocTaHuit
Hayka ceronusa. Hayka u
35 0€30MacHOCTb JIOJCH.
KanengapHo-remaTuveckoe mianupoBanue 9 kiacc
Ne |JTaTa Tema ypoka Hcnoan3oBaHue MpUMEYaHUE
MTPOBEICHUS
n/n [lnan ([@akr 000py10BaHMSI IIEHTPA
€CTEeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOM
HANPABJICHHOCTEH
«Touka pocra»
1. BBenenue (14)
BeonHoe 3anstue. llenu u 3anaun [KommbroTepHoe
1 Kypca. TexHrka 0€30MMacHOCTH. 000pyIOBaHNE
2. Kunematuka (7 9)
CriocoObl onTucaHus OO6opynoBaHue st
NIEMOHCTPALIUI
2 MEXaHUYECKOTO ABUKEHUS




[IpsaMoIMHENHOE pAaBHOMEPHOE

OO6opynoBaHue st

NIEMOHCTPALMI
MBUKEHHE 110 TUI0CKOCTU? CMOTpS
3 13 KaKOW TOYKH HAOII0AaTh
OTHOCUTEIHHOCTD ABHXKEHUS. O6opynoBanue s
NIEMOHCTPALIMI
4 CI107KeHHE IBUKEHUIA.
VlabopamopHule pabomui: OO6opynoBaHUE s
«3yueHue IBUKEHUSI CBOOOIHO mabopaTopHbIX padoT U
YUEHUYECKUX OIBITOB
najarolero Tenay, «Mzydenue
5 ITBUYKEHHS T€JIa 110 OKPY>KHOCTH
Kak u Kyaa mosnerena BULITHEBas O6opynoBaHue st
NIEMOHCTPALMI
KocTouka? Pacder TpaekTopuu
ITBMYKEHUS TEJ U MTePCOHAXKEH
6 pacckas3oB P.Pacis o Mronxaysene
VcTopuueckasi peKOHCTPYKIIUS O6opynoBaHue ISt
NIEMOHCTPALMI
oMbITOB ["anuies mo onpeaeneHuo
7 YCKOpEHHUS (.
OrnpeneneHue CKOpocTH O6opynoBaHue st
NIEMOHCTPALIUI
[PAaBHOMEPHOTO JIBMXKEHUS TPU
MCIIOJIb30BaHUU TPEHaXepa
8 «OeroBast JOPOKKaY.
3. Junamuka (84)
Cuna BoJu, cuia yOexKaeHHs Ui O6opynoBaHue st
NIEMOHCTPALIUI
9 cuiia - pu3uveckas BeJIMYrHa?
Vlabopamopnas paboma: O6opynoBaHue IS
10 «3mepeHne Macchl Tenay 1abopaTOpHBIX paboT U
JIBr>keHHE Tena mod ASHCTBUEM YIEHUYECKNX OITBITOB
11 HECKOJBKHX CHJ
JIBM>KEHVE CHCTEMBI CBSI3aHHBIX OO6opynoBaHue st
NIEMOHCTPALIMI
12 Ten
Vlabopamopnvie pabomsi: «3ydenne(O00pyI0BaHHE IS
TPEHUSI CKOJIBKEHUS»
mabopaTOPHBIX padoOT U
13 YUEHUUYECKHUX OIBITOB
14 J/InHaMuka paBHOMEpHOTO ABMXKEeHUs [(O00pyI0BaHUE IS




M0 OKPY>KHOCTH IEMOHCTpALII
Vicropus pazButus npeactasiennii  |[O6opyaoBanue st
NIEMOHCTpALII
15 0 Becenennoii. Conneunas cuctema.
OTKpBITHS HA KOHYUKE TIEpA. O06opynoBaHHE IS
NIEMOHCTpALII
[lepBble HCKYCCTBEHHBIE CITYTHUKHU
16 3eMuIn.
4. AmnyJabc. 3aKoH coXxpaHeHust UMIyJbca (34)
17 Kak BbI SIXTY Ha30BETE... KomnbrotepHoe
18 PeakTUBHOE IBWKEHUE B IPUPOJIE.  |000pYyAOBaHHE
PaccnegoBanue /ITII ¢ moMomibro KomrmbrorepHoe
00opynoBaHUE
19 3aKOHA COXPaHEHUs UMITYJIbCca
5. Craruka (24)
Vlabopamopnas paboma: O6opynoBaHue s
((OHpC,Z[eJIeHI/IC IEHTPOB Macc J'Ia60paTOpHBIX pa60T u
YIEHUYECKUX OTBITOB
20 Pa3IMYHBIX TEN (TpH crtocoba)»
I [ppuMeHeHne IPOCTHIX MEXaHU3MOB B [KOMITbIOTEpHOE
CTPOUTENLCTBE: OT 3eMJISTHKH JI0 00opynoBaHUE
21 HeOockpeda
6. Mexann4yeckue Koe0aHusi M BOJIHBI (34)
22 Byl MasATHUKOB U UX KoneOanuii  |(O6opymoBaHue st
23 YUto nmepeHoCcHUT BoJiHA? EMOHCTpAITHI
KonebaTenbHbIE CUCTEMBI B IPUPOJIE
24 1 TEXHUKE
7. DNeKTPOMArHUTHBIE KOJIeOAHNS U BOJIHBI (24)
JKcIiepuMeHTalIbHAS TIPOBEPKA KommsroTepHoe
00opyI0OBaHNE
25 CBOMCTB DM BOJIH.
VcciiemoBaHue MIEKTPOMArHuTHOTO  [KoMIbIOTEpHOE
00opynoBaHue
26 n3nydenuss CBU-neun
8. OnTuka (44)
. U3rotoBiieHne Moaenu KomnbrorepHoe
00opynoBaHUE
27 KaJIEHJOCKOIIA.
DKCTepUMEHTaIbHAS TPOBEPKa O06opynoBaHue IS
NEMOHCTPALMI
28 3aKOHA OTPa)KCHUs CBETA.
Vlabopamopnas paboma: OO6opynoBaHue st
«3MepeHne mokasarenst mabopaTopHbIX padoT U
YUEHUYECKUX OIBITOB
29 MPEIOMIIEHUS BOABD)
Kak oTinuarorcs mokasareinn OO6opynoBaHue st
30 NEMOHCTpaLUH




‘HpCJ’IOMJ’IeHI/Iﬂ OBETHOI'O CTCKJIAa

0. ®u3uka aToMa M aTOMHOIO0 siApa (44)

[Tornomenue u ucrmyckanue ceeta  |[KommnbroTepHOE
00opynoBaHUE

31 aToMaMy. ONTUYECKHUE CIIEKTPBHI.
32 MN3mepenne KIIJ comneunoit 6atapeu [KommbrorepHoe

BnusiHue paanoakTHBHBIX 00opynoBaHuE
33 M3ITy4eHUH Ha KUBbIE OPTaHU3MBI

CrocoOBbI 3aIUThI OT
34 [PAANOAKTUBHBIX U3JTy4YEeHUN

JIMCT KOPPEKTHPOBKH Padoyeil MporpaMmbl

Jara  Jlata Coneprxanue O06ocHOBaHHUE PexBusuThI [Toamuce
ypoOKa TMpOBEIEHUs KOPPEKTUPOBKH (TeMaIPOBEACHUS JOKYMEHTa  3aMeCTHUTels
1o o akty ypoKa) KOPPEKTHPOBKHU JUPEKTOpa 10
UIAHY ( mara u Ne VBP

pHKa3a)




