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Ilnanupyemblie pe3yabTaTbl OCBOCHHMS NMPOrpaMMbl BHEYPOYHOM AeATeNbHOCTH «Pu3nka
BOKPYT Hac» (¢ McnmoJib30BaHueM o0opyaoBanusi «Touka pocra») B 7-9 ki1accax.
Peanu3anust mporpaMmel CIIOCOOCTBYET JOCTHKEHHIO CIEAYIOIUX Pe3yJIbTATOB:

JInyHOCTHBIE:

B cepe mUUHOCTHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUN yUallluXcCs:

* yueOHO-II03HaBaTEIbHbIII MHTEpEC K HOBOMY yuyeOHOMY MaTepuady M crnoco0aM pelieHus
HOBOI1 3a/1a4M;

* OpPHMEHTAlMs Ha MOHMMAaHUE NPUYMH ycIeXa BO BHEYYEOHOW NeATeNbHOCTH, B TOM YHCIE Ha
CaMOAHaJIM3 U CaMOKOHTPOJIb Pe3yJibTaTa, Ha aHaJIM3 COOTBETCTBUS PE3YyJbTaTOB TPEOOBAHUAM
KOHKpPETHOH 3a/1auH;

* CII0OCOOHOCTDH K CAMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH BHEYUYEOHO! JESTEIbHOCTH;
Obyuarowuiics nomyyum 603MONCHOCHb OISl YOPMUPOBAHUSL:

* BHYTPEHHEH NO3MIMM IIKOJbHUKA Ha YpPOBHE IOJOXHUTEIBHOTO OTHOLIEHUS K IIKOJE,
IOHUMAaHUS HEOOXOJUMOCTH YUYEHHUs, BBIPAKEHHOI'0 B MpeoliajjlaHui y4yeOHO-1103HABATEIbHBIX
MOTHBOB;

* BBIPQXKEHHOW yCTOMYMBON yueOHO-103HABATEIbHOM MOTHBALIUY YUEHUS;

* YCTOMYMBOTO yueOHO-TT03HABATEIHLHOTO HHTEPECa K HOBBIM OOIIMM CIIOCO0aM peIIeHus 3a1ad.

MeTanpenMeTnble:

B cdepe perynasTUBHBIX yHUBEPCATIbHBIX YUEOHBIX AEHCTBUM ydaluxcs:

* [UIAHUPOBATh CBOU JCHCTBUS B COOTBETCTBUM C TMOCTABICHHOW 3a/Jaueldl U YCIOBHSIMHU €€
peanu3anuy, B TOM 4HUCJIE BO BHYTPEHHEM IUIAHE;

* YYUTHIBATh YCTAHOBJICHHBIE MTPABUJIA B IUIAHUPOBAHUH U KOHTPOJIE CIIOCO0a peIIeHHUS;

* OCYLIECTBIISTh UTOTOBBIN U ITOLIArOBBIA KOHTPOJIb 10 PE3YJIbTaTy;

* OLICHHUBATh MPAaBWIBHOCTH BBIIIOJIHEHUS JIECHCTBUS HAa YPOBHE aJ€KBATHOW pPETPOCIIEKTUBHOMN
OIICHKU COOTBETCTBHUSA PE3YJIbTATOB TPEOOBAHUAM JTAHHOM 3a/1a4u M 3aJJa4HON 00J1acTH;

* aJ€KBaTHO BOCIPUHUMATh NPEAJIOKEHHUS U OLICHKY YYHUTENIEeH, TOBapHILEWH, pOAUTENed u
JPYTHUX JIIOJIEH;

* pa3nuyaTth Cocod U pe3yabTaT 1eHCTBUS.

Obyuarowuiics noayuum 603MONCHOCHb HAYYUNCAL:

* B COTPYAHUYECTBE C YUUTEJIEM CTAaBUTh HOBBIC yUeOHbIC 3a/1aUH;

* IPOSIBJIATDH NT03HABATEJIBHYIO HHUIIMATUBY B yU€OHOM COTPY/IHUYECTBE;

* CaMOCTOSITEIbHO aJ€KBATHO OLICHUBATh IPABWIBHOCTH BBINOJHEHUSl JEUCTBUS U BHOCHUTH
HEOOXOJMMbIE KOPPEKTHBBl B HCIIOJIHEHHWE KaK [0 XOJy €ro peaiau3aliu, TaK U B KOHLE
NEeNUCTBU.

B cepe noznaBaTesIbHBIX YHUBEPCAIBHBIX yUeOHBIX IEHCTBUIN yUaIIUXCS:

* OCYWIECTBIISATh MOUCK HEOOXOMUMON HMH(OpPMAIMU JUIS BBIOJHEHHUS BHEYYEOHBIX 3aJaHUU C
UCIIONb30BAaHUEM YYEOHOU IUTEpaTypbl U B OTKPHITOM HWH(GOPMAIMOHHOM MPOCTPAHCTBE,
SHIMKIIOTICINH, CHPAaBOYHUKOB (BKIIOYAst JJIEKTPOHHBIC, IHM(POBBIE), KOHTPOIHPYEMOM
IPOCTPAHCTBE

HNHurepHera;

* OCYILIECTBJIATH 3amuch ((pukcaiuio) BIOOpOUHON MHOpMAIKU 00 OKpY’KAIOIIEM MHUPE U O
cebe caMoM, B TOM 4HcIIe ¢ momonisio nHcTpyMeHToB UKT;

* CTPOUTH COOOIIEHUS, MPOCKTHI B yCTHOM M MUCbMEHHOU (hopme;

* IPOBOJIUTH CPABHEHUE M KIIACCH(PHUKALINIO TIO 3aJJaHHBIM KPUTEPHSIM;

* YCTaHABJIMUBATh MPUUUHHO-CJICICTBEHHBIEC CBSI3U B U3y4aeMOM KPYyTe SIBJICHUH;

* CTPOUTH pacCyXIeHHs B (hopMe CBS3H TPOCTHIX CYXICHHH 00 OOBEKTe, ero CTPOCHHH,
CBOICTBAxX U CBSI3aX;

Obyuarowuiics noay4um 603MONCHOCHb HAYUUMbCA:

* OCYIIECTBIIATh PACHIMPEHHBIN MOUCK HHPOPMAIIMU C UCTOIH30BAaHUEM PECYPCOB OHOIMOTEK U
cetu MHTEpHET;



* 3amKchIBaTh, (UKCUPOBATh HWHGOOpPMAIMIO 00 OKPYXAIOMUX SBJICHUSIX C ITOMOIIBIO
uHcTpymeHtoB UKT;

* OCO3HAHHO ¥ MPOU3BOJILHO CTPOUTH COOOIIEHHUS B YCTHOM U MUCbMEHHOU hopme;

* OCYIIECTBIATH BBIOOp Hambonee 3(h(HEKTHUBHBIX CIIOCOOOB pPEIICHUs 3a/1a4 B 3aBUCUMOCTU OT
KOHKPETHBIX YCIIOBUI;

* CTPOUTH JIOTUYECKOE PACCYXKJICHHE, BKIIOYAIOIIECE YCTAHOBJICHHUE MPUIMHHO-CIICICTBEHHBIX
CBsI3€i;

* MOTYT BBINTH Ha TEOPETHYECKHI YPOBEHb DPEIICHHUS 3aad: pEIICHHE IO OIMpeAeICHHOMY
IUIaHy, BJIaJIeHUE OCHOBHBIMU MpPHEMaMM PEIICHHS, OCO3HAHHUS JESATENIbHOCTH IO PELICHUIO
3a1auu.

B chepe KOMMYHMKaTHBHBIX YHUBEPCAIBHBIX YUEOHBIX EHCTBUN ydaluxcs:

* QJEKBaTHO MCIOJIb30BaTh KOMMYHHMKATHBHBIC, IIPEXKIE BCETO - PEUYEBBIC, CPEICTBA UL
peleHus pa3IMYHbBIX KOMMYHUKAaTUBHBIX 33/1a4, CTPOUTH MOHOJIOTHUECKOE COOOIIECHHE, BIaIETh
TMAJIOTHYECKON (OopMON KOMMYHMKAIIMU, UCHOJB3Ysl, B TOM YHCIE CPEICTBA U MHCTPYMEHTHI
UKT u qucTaHnMOHHOIO OOILIEHNS;

* IOITyCKaTh BO3MOKHOCTb CYIIECTBOBAHMS Yy JIFOAEH Pa3IMYHbIX TOYEK 3PEHUSA, B TOM UHUCIIE HE
COBIAJAIONINX C €ro COOCTBEHHOH, U OPUEHTHPOBATHCS HA IMO3UIMIO MapTHepa B OOIICHUU U
B3aMOJCHCTBUH;

* YYWUTHIBAThb pa3HbIE MHEHUS M CTPEMHUTBHCS K KOOpPAMHALMM Pa3IMYHBIX MO3ULIHUA B
COTPYIHUYECTBE;

* (hopMynupoBaTh COOCTBEHHOE MHEHHE U TIO3UIHUIO;

* IOTOBapUBaThCA U MIPUXOJUTH K OOIEMY PEIIEHUIO B COBMECTHOM JESTEIbHOCTH, B TOM YHUCIIE
B CUTYallUU CTOJIKHOBEHHS HHTEPECOB;

Obyuarowuiica noxyYUm 603MOACHOCIb HAYYUMbCA!

* YYUTHIBATh U KOOPAMHUPOBATH B COTPYAHUUECTBE OTIUYHBIE OT COOCTBEHHOM MO3ULIUU APYTUX
TIOZCH;

* YUUTBIBATh pa3Hble MHEHHUSI M UHTEPECHl 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

* IOHUMaTh OTHOCUTEIBHOCTh MHEHHUH U MOAXOJ0B K PELIEHHUIO TPOOIEMBI;

* ApryMEHTHpPOBaTb CBOK NO3UIMI0 U KOOPAMHHUPOBATH €€ C MO3ULUSAMU NapTHEPOB B
COTPYAHUYECTBE IPU BBIPA0OTKE OOIIETO PEeLICHUs B COBMECTHOM /1€ TEIbHOCTH;

* 3aJaBaTh BOIIPOCHI, HEOOXOAMMBIE JMJISi OpraHU3aldd COOCTBEHHOM JESATEIBHOCTH U
COTPYIHUYECTBA C NAPTHEPOM;

* OCYILIECTBISATh B3aUMHBIH KOHTPOJIb M OKa3blBaTh B COTPYJHHYECTBE HEOOXOIMMYIO
B3aMMOIIOMOIIb.

IIpeameTHbIe:

- OpHUEHTHPOBATHCS B SBICHUAX U OOBEKTaX OKPYXKAIOLIEr0 MHpa, 3HATh TPAHUIBl HX
MPUMEHUMOCTH;

- IOHUMATh OMpeiereHns (PU3NUECKUX BEIHUUMH U IIOMHUTH OIpeestoniye GopmyIbl;

- TIOHUMATh KaKUM (U3MUYECKUM TMPUHITUNAM U 3aKOHAM MOJIYUHSIOTCS T€ WM UHbIE 0OBEKTHI U
SIBJICHUS TIPUPO/IBI;

- 3HaHWE MOJIEIIH MOKMCKA PEeIICHHH IS 3a1a4 10 (PHU3HKE;

- 3HaTh TEOPETUYECKUE OCHOBBI MATEMATHKH.

- IpUMEeYaTh MOJIENIU SIBICHUH U 00BEKTOB OKPYIKAIOLIETO MUPA;

- aHaJM3UPOBAThH YCIIOBUE 334a4H;

- nepeopMyupoBaTh U MOJEIUPOBATH, 3aMEHATh UCXOAHYIO 3a/1a4y JAPYTOH;

- COCTaBJISTH IJIaH PEIICHMUS;

- BBIJIBUTATh U MIPOBEPSTH MpejiaraeéMblie JUisl peIeHUsI TUTIOTE3bI;

- BJIaJIETh OCHOBHBIMU YMCTBEHHBIMH ONEPALUAMHU, COCTABISIONIMMU ITOUCK PEIICHUS 3aJauH.

Conep:xanue nporpaMMbl BHEYPOYHOI1 1eSITeJIbHOCTH



7 KJIacce

BBenenue. Brognoe 3anstue. llenmn u 3amaun kypca. TexHuka 6€30macHOCTH.
PoJib 3xciepuMeHTAa B )KU3HH YeJI0BeKa.

Teopus: I3yunTh OCHOBBI TEOpHM mMoOrpemHocTed. [lorpemHocTH NpsIMBIX U KOCBEHHBIX
U3MEPEHUM, MAKCHUMaJlbHas IIOIPEIIHOCTh KOCBEHHBIX HW3MEPEHHUM, Yy4YeT IOrPEIIHOCTEN
W3MEpEeHH Tpu mocTpoeHun Tpadukos. [IpencraBneHne pe3yabTaTOB HM3MEPEHHH B (Qopme
TabIuI ¥ TpadUKOB.
Ipaxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEN MTPUMEHSAThH NMPHU BBHIOTHEHUH IKCIIEPUMEHTAIbHBIX
3aja4, MpaKTHIECKUX padoT. (¢ ucnmoab30BaHueM 00opyaoBaHust «Touka pocra»)
Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCU.
[IpuBoauTE TpUMeEpHl OOBEKTOB M3ydeHUs! GU3UKU ((pusnueckue sBiIeHUs, (HU3NIECKOE TeIo,
BEIIECTBO, ¢u3nueckoe moje). Habmomate u  aHamM3UpoBaTh (PU3NUYECKHE  SBICHUS
(puxcupoBaTh U3MEHEHHSI CBOMCTB OOBEKTOB, CPaBHUBATh MX M 0000maTh). [lo3HakKOMHUTBCS C
JKCIIEPUMEHTAIBHBIM METOJIOM HcclieoBaHus Tpupojibl. COopka mpuOOPOB U KOHCTPYKIIMIA.
Hcnonp3oBaHne M3MEPUTENBHBIX NPHOOPOB. BrimonmHeHne m1abOpaTOpHBIX M MPAKTHUECKUX
pabor. JlmarHocTMKa W YCTpaHEHHWE HEUCIpaBHOCTEHNpHOOpOoB. BricTpamBanme rumore3 Ha
OCHOBaHUH UMEIOIINXCS JAHHBIX.
Mexanuka.

Teopus: PaBHOMEpHOE U HepaBHOMEpHOE JBWXKeHHE. [ 'paduueckoe mpeacTaBieHHe IBUKECHUS.
Pemenne rpapuueckux 3anay, pacyeT MyTH U CpeIHEH CKOPOCTH HEPAaBHOMEPHOTO JABM)KEHUS.
[lonarue uuepumu U uMHEpTHOCTU. LleHTpobOexHas cuia. [IpuMeHeHHe TaHHBIX (PU3MUECKUX
MOHATUHN B )KU3HEACITETbHOCTH YenoBeka. Cuia ynpyrocTH, cujia TpeHusl.
Ilpaxmuxa: VccnenoBanue 3aBUCUMOCTH CHJIbI YNPYTOCTH, BO3HHUKAIOLIEH B MpYXHHE, OT
creneHn Aedopmaruu npyxkuHbl. Onpeaenenne koddduimeHta TpeHUss Ha TpudomeTpe. (¢
HCI0JIb30BaHMeM o0opynoBanus «Touka pocTay)
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS OT CHJIBI HOPMAJIBHOTO JIaBJICHUSI.
Xapakmepucmuka 0CHOBHBIX U008 0esIMENbHOCU!
Amnanu3 Tabmmi, rpadukoB, cxem. [Touck oObscHeHHs HaOMIOaeMBbIM COOBITUAM. OnpeneneHre
CBOWCTB MPUOOPOB IO YepTek)aMm M MOJENsAM. AHAIN3 BO3HUKAIOMIUX MPOOIEMHBIX CHUTYAIH.
N300paxaTh cucTteMy KOOpIWHAT, BBHIOMpATh TeNO OTCUéTa M CBS3bIBaTh €r0 C CUCTEMOM
KoopauHat. Mcrosnb30BaTh cUCTEMY KOOPAMHAT JUISl M3YyYEHHs MPSAMOJIMHEHHOTO JIBHKEHUS
tena. COopka mnpuOOpPOB M KOHCTpyKIMH. Mcrmonp3oBaHWe W3MEPUTENBHBIX TPHOOPOB.
BrimonHenue 1a0OpaTOpHBIX M TMPAKTHUECKUX padoT (¢ MCHoJIb30BaHHeM 000PYI0BAHUSA
«Touka pocrta»). JlmarHocTHKa W yCTpaHEHHWE HEWCIIpaBHOCTEH mpuOOpoB. BricTpamBanue
TUIIOTE3 HAa OCHOBAaHMM MMEIOIIMXCSA JaHHbIX. KOHCTpyMpoBaHME U MOJEIHMPOBAHMUE.
BrimonHenne 3amaHuii 1O yCOBEPIICHCTBOBaHWIO MpHOOpPOB. Pa3paboTka HOBBHIX BapHUAHTOB
ombITOB. PaspaboTka W mpoBepKa METOAMKHU SKCIEPUMEHTAIBHON paboThl. PaboTa B Mabix
rpynnax. AHaIM3UPYIOT, BbIOMpPAlOT ¥  OOOCHOBBIBAIOT CBOE pEIIEHUE, JEWCTBHUA.
IIpencraBnenue pe3yapTaTOB IIAPHOM, TIPYIIIOBOM JEATEIBHOCTH. Y4YacTHE B JHAIOTE B
COOTBETCTBUU C MPaBUIIAMH PEUEBOT0 OBEICHUSI.
I'mapocraTuka.

Teopus: 3akon Apxumena, 3akoH I[lackamsi, THAPOCTATHYECKOE IaBJIEHHE, COOOIIAIOIIHECS
coCy/bl, THIPABINYECKUE MAILIUHBI.
Ilpaxmuxa: 3adauu: BHITAJKUBAIOIIAs CHJIA B PAa3IMYHBIX CHUCTEMax; NpHOOpbI B 3ajaydax
(coobmraromuecst coCy/ibl, THAPABIMYECKUE MAIIMHBI, PhIYary, OJIOKH).
DKcrepuMeHTaIbHbIE 3a/1aHUS:

1)usmepenue cuibl Apxumesna,
2)u3MepeHrue MOMEHTA CHIIBI, JICHCTBYIOIIETO Ha phIyar,

3)usmepeHuepaboThl CHIIbl YOPYTOCTH MPU TMOABEME Tpy3a C MOMOIIBIO MOJBHKHOIO WU
HETOABMKHOTO OJI0Ka(C MCMoIb30BaHueM 00opynoBaHus «Touka pocTay)
Xapakmepucmuka 0CHOBHBIX U008 0esIMENbHOCU!
Ananmu3 Ttabmuin, rpaduxoB, cxem. [louck oObsicHeHuss HabmomaeMbpiM coObITHAM. COOpKa
npubOpoB M KOHCTpyKIMid. lcmonb30BaHMe HW3MEpHUTENbHBIX NpUOOpOB. BrimonHeHue
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71a00paTOPHBIX U MPAKTHYECKUX paboT. J[MarHocTuKa U ycTpaHEeHHE HEMCIIPaBHOCTEN MPUOOPOB.
BricTpauBanne THUNOTE3 HA OCHOBAaHMM HUMEKOIIMXCA JaHHbIX. KOHCTpyupoBaHue u
MoienrpoBaHue. Pabota B MamnbIx rpynmnax. AHAIU3UPYIOT, BEIOUPAIOT M 00OCHOBBIBAIOT CBOE
pemenue, neWicrBus. lIpencraBiieHre pe3ynabTaTOB IMApHOW, TPYNIOBOM  JEATEIBHOCTH.
[ToaroToBka cooOIIEeHNWH W JOKJIAIOB. YYacTHE B JHUAJIOT€ B COOTBETCTBUM C IIpaBUJIAMU
pEe4eBOro MOBEICHNUS.

Craruka.

Teopus: bnok. Peruar. PaBHOBecue TBepAbIX Tel. YCIOBUS pPaBHOBECHA. MOMEHT CHIIBL.
[IpaBuno momeHToB. LleHTp TspkecTu. MccnemoBaHue pa3fWyHBIX MEXaHUYECKUX CHUCTEM.
KoMOuHMpoBaHHBIE 331a4H, UCTIONB3YS YCIOBHS PABHOBECHSL.

Ilpakmuka: VI3roToBlieHHE pabOTAIOIICH CHCTEMBI OJIOKOB.

Xapakmepucmuka 0CHOBHBIX U008 0esIMENbHOCU!

Amnanu3 Tabsmi, rpaduxoB, cxem. [Tonck oObscHeHHs HaOMI0aeMBbIM cOOBITUAM. OnpeienieHre
CBOMCTB IPUOOPOB MO YEPTEKAM M MOJEISIM. AHAIN3 BO3HUKAIOMIUX MPOOIEMHBIX CHUTYAIIHA.
HabmonaTe nedicTBHE TPOCTHIX MeXaHU3MOB. [l03HaKOMHUTBCS € (PU3NUECKOW MOJEIBIO
«abcomoTHO TBEPAOE Teno». Pemiats 3agauM Ha NMpUMEHEHHE YCIOBUA(IIpaBUIIA) PaBHOBECUS
peruara. IlpumeHars ycnoBue (IpaBUJIO) pPaBHOBECHs pblyara JjIsi OOBSICHEHHUS JAEWCTBUA
pPa3IUYHBIX HHCTPYMEHTOB, HCIIOJIb3YEMbIX B TeXHHKE M B ObiTy. COOpka mpuOOpOB H
KOHCTpYKUUH. Mcronp30BaHne H3MEpUTENbHBIX MNpuOOpoB. BeIMoiaHeHHe J1abopaTOPHBIX U
npakTUYecKuXx paboT. [[uarHoctka mycTpaHeHHe HEUcIpaBHOCTEH mpuOopoB. BricTpanBanue
TUIIOTE3 HAa OCHOBAaHMM HMEIOIIMXCS JaHHbIX. KOHCTpyHpoBaHME W MOJEIMPOBAHME.
BrimonHenue 3amaHuil 1O YCOBEPIIEHCTBOBAHUIO MPUOOpOB. Pa3paboTka HOBBIX BapHAHTOB
omnbITOB. Pa3paboTka u mpoBepka METOIMKH HKCIIEPUMEHTAILHON PaboThlI.

PabGora B Manbix rpynmax. AHaJIU3UPYIOT, BBIOMpaOT M OOOCHOBBIBAIOT CBOE peIlICHHE,
nevictBuda. llpencraBieHue pe3ynbTaTOB IMMApHOW, TpynmoBoil aestenbHOCTH. [loaroroBka
coo01IeHnH 1 10K1a10B. OCYHIECTBIIAIOT CAMOOLIEHKY, B3aUMOOLIEHKY AESITEIbHOCTU. Y4YacTue
B IMAJIOTe B COOTBETCTBUU C MPABUIIAMH PEYEBOTO MTOBEACHUS.

8 kiaace

TenJioBble sIBJICHUA.
TennoBoe pacmupenue tei. [Iporecchl miaBieHus 1 OTBEPAEBaHUS, UCTIAPEHUS U
KoHAeHcanuu. Temnonepeaaya. BiaxkHOCTh BO3/TyXa Ha pa3HbIX KOHTHHEHTAX.
Jlemoncmpayuu: 1. Habmronenue TastHusI TbJa B BOJIE.
2. CKOpOCTh UCTIAPEHUS PA3TUYHBIX KUJIKOCTEH.
3. TernoBble aBUraTenu Oyaymiero.
Jlabopamopuvie pabomul (¢ ucnojb3oBaHueM odopyaoBanusi «Touka pocray)

1. I3MeHeHus UTMHBI Tela IPU HarpeBaHUU U OXJIAXKACHUH.
2. OtnuBKa napauHOBOTO COJIATHKA.
3. HaGOmronenue 3a miaBlIeHUEM JILIA
4. OT 4yero 3aBUCUT CKOPOCTh UCTIAPEHUS KUJKOCTH?
5. HabmroieHue TenaonpoBOJHOCTH BOJIBI M BO3TyXa.
Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCTIU.
CamocrosTenbHO (OPMYIHPYIOT TO3HABATEIBHYIO 3aJady. YMEIOT C MOMOIIBI0 BOIPOCOB
noObIBaTh  HemocTarolryto uHpopmaruio. Mcmons3oBaHWe HM3MEPUTENBHBIX  TPHOOPOB.
Breimonnenue 1abopaTOpHBIX ©  TpakTHYecKux paboT. JluarHocTuka ©  yCTpaHEHHE
HEUCTpaBHOCTEN mpubopoB. BricTpamBaHue THUIOTE3 HAa OCHOBAHUM HMEIOIIUXCS JIAaHHBIX.
KonctpyupoBanue 1 MOJEIHMpPOBAHUE.
BrimonHenne 3agaHuii 1O yCOBEPIICHCTBOBaHWIO MpHOOPOB. Pa3paboTka HOBBHIX BapHUAHTOB
ombITOB. Pa3paboTka W mpoBepKa METOAMKHU SKCIEPUMEHTAIBHON paboThl. Pabora B Malbix
rpynnax. AHaIM3UPYIOT, BbIOMpPAlOT ¥  OOOCHOBBIBAIOT CBOE peIIEHUE, JIEeWCTBHUA.
IIpencraBnenue pe3yapTaTOB IIAPHOM, TIPYIIIOBOM JEATEIBHOCTH. Y4YacTHE B JHAIOTE B
COOTBETCTBUHU C MPaBUIIAMH PEUEBOTOMOBEICHUS.



DJIeKTPUYeCKUE SABJICHHS.

Mukpomup. Mozenu atoma, cymecrsoBasiue 10 Hayana XIX. Mctopust OTKpBITUS U JEHCTBUSA
rajgbBaHUYECKOTo dJeMeHTa. Mcropus co3manus saekrpodopHod MamuHbl. OnbeiT Bosbra.
DIEKTPUUYECKHUI TOK B DJIEKTPOIUTAX.

Jlemoncmpayuu. (¢ ucnoJib3oBanueM odopynoBanus «Touka pocTay)

1. Monenu aToMoB.

2. 'anbBaHWYECKHE DIIEMEHTHI.

3. Pabota snektpodopHOMMAIIMHEIL.

4. OnsiTel BonbTa u ['ansBanu.

Jlabopamophwvie pabomoi:

1. Co3nanue raapBaHMYECKUX SJIEMEHTOB U3 MOJAPYYHBIX CPEACTB.

2. DNEKTPUUYECKUN TOK B KUJIKOCTSX.

Xapaxmepucmuxa OCHOBHBIX BUJIOB JA€SATEIbHOCTH:

YpaBisOT cBOel TO3HABATENLHOW M y4eOHOW IEeSATEIBHOCTHIO TOCPEACTBOM TOCTaHOBKHU
nenei, IUIAaHWUPOBAHUS, KOHTPOJIA, KOPPEKLIMU CBOUX JEUCTBUM M OLEHKU YCHEIIHOCTH
ycBoeHus. CpaBHUBAIOT CHOCOO W pe3yibTaT CBOMX JCUCTBHHA C O0pa3loM - JHCTOM
conpoBoxaeHus. OOHapyXuBalOT OTKJIOHEHUS. OOAYMBIBAIOT MPUYHHBI  OTKJIOHEHHUH.
OcymiecTBISIOT CAMOKOHTPOJIb UB3aMMOKOHTPOIb. VCOab30BaHNe U3MEPUTENBHBIX MPUOOPOB.
Boimonnenue n1a0opaTopHbIX M MOpakTUYecKUx paboT. JluarHocTuka U yCTpaHEHHE
HEUCTPAaBHOCTEH MpuOOpoB. BeicTpamBaHWe THUIOTE3 HAa OCHOBAHUU HMEIOIIUXCS JAHHBIX.
KoHcTpyrnpoBaHue 1 MOAECIIUPOBAHUE.

DJIEKTPOMATHUTHBIE SIBJICHMA.
MarautHoe moje B BemiecTBe. MarHutHas aHomanus. MarautHele Oypu. PasHoBumHOCTH
ANEKTPOU3MEPUTENBHBIX TPUOOPOB. Pa3HOBUIHOCTH AJIEKTPOIBUTATENIEH.
Llemoncmpayuu (¢ ncnob3oBanueM odopynosanust «Touka pocray):

1. HarnsgHOCTh MOBEIEHUS BEIIECTB B MArHUTHOM T10JI€.
2. [Ipe3eHTani OMarHUTHOM ToJie 3€MJIM M O MAarHUTHBIX OypsiX.
3. IleMoHCTpaIus pa3HOBUIHOCTEH SJIEKTPOU3MEPUTEIHHBIX TPHOOPOB.
4. HarntHOCTh pa3HOBUIHOCTEN 31EKTPOABUTATENIEH.
Jlabopamopnwie pabomui: 1. UccnenoBanue pa3indHbIX 3JEKTPOU3ZMEPUTENBHBIX TPUOOPOB.
Xapakmepucmuka 0CHOBHBIX U008 0esIMENbHOCU!
VYpaBisoT CBOEH TMO3HABAaTEIbHONM W y4eOHOM AESITEIBPHOCTHIO TOCPEJCTBOM IMOCTAaHOBKH
Lesnel, IUIAHUPOBAHUsS, KOHTPOJIA, KOPPEKLUUU CBOUX JEUCTBUH M OLEHKU YCIEIIHOCTH
ycBoeHus. CpaBHHMBAIOT CIMOCO0 W pe3ynbTaT CBOMX JCHCTBUHA C 00OpasloM - JIHCTOM
corpoBokaeHusA. OOHapy>KUBAlOT OTKJIOHEHUS. OOIyMBIBAIOT NPUYMHBI  OTKJIOHEHHI.
Ocy1iecTBIsI0T CAMOKOHTPOJIb NB3aUMOKOHTPOJIb.

Onruyeckue siBJICHHUA.

Hctounuku cBeTa: TEIUJIOBBIE, JTIOMHHECIIEHTHBIE, UCKYCCTBEHHBIE. M3rotoBieHue kamepsl -
00CKypa W HCCIEeIOBaHHE H300pakKeHHUsSI C MOMOIIBI0 MOjAeNd. MHOTOKpaTHOE H300pakeHue
npeaMeTa B HECKOJIbKUX MIOCKHUX 3epKaiax. M3roToBUTh MEPUCKOI U C €ro MOMOIIbIO MPOBECTU
HaOmoneHus. [IpakTuyeckoe HMCHONB30BaHUWE BOTHYTHIX 3€pKaji. 3pUTENbHbIE WIUTIO3UH,
MIOPOKIaEMBIENIPENIOMIIEHUEM cBeTa. Mupaxu. Pa3Burre BOJIOKOHHOUM onTUKHU. Mcronb30BaHue
3aKOHOB CBETA B TEXHUKE.

Lemoncmpayuu(c ncnojib3oBanueM odopyaosanus «Touka pocray)

1. PaznuyHble NCTOYHHUKY CBETA.

2. N3oOpakeHue mpeaMeTa B HECKOIBKUXIUIOCKUX 3epKajiax.

3. N3o0paxenue B BOTHYTHIX 3epKajax.

4. Vicnonb30BaHUE BOJIOKOHHOM ONTHUKHU.

5. YcrpoiictBo (poToanmapaToB, KHHOMPOEKTOPOB, KaJIEHI0CKOIIOB.

Jlabopamopnwvie pabomoi:

1. U3rotoBieHue kamepsl - 00CKypa U UCCIIeIOBaHNE U300PaKEHUS C IIOMOIIBIO MOIEIH.

2. IlpakTdeckoe NpUMEHEHUE TUIOCKUX 3epKaJl.



3. [IpakTHyecKoe UCTOIb30BAHUE BOTHYTHIX 3€pKall.

4. 3roToBNeHUE EPUCKOTa  HAOIIOICHHUS C TIOMOIIBIO MOJICIIH.

Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCTIU

YpaBisOT cBOed TO3HABATENLHOW M y4eOHOW JEeSATENBHOCTHIO TOCPEACTBOM TOCTAHOBKHU
nenei, IUIAaHWUPOBAHUS, KOHTPOJIA, KOPPEKLIMH CBOUX JEUCTBUM M OLEHKU YCHEIIHOCTH
YCBOCHHUS. BBIIEISIOT U (OPMYITUPYIOT MO3HABATEIBHYIO II€JIb. BBIIEISIOT KOJMHMYECTBEHHBIC
XapaKTepUCTHUKU OOBEKTOB, 3a/JaHHble cioBaMu. [IpMHMMAOT ™O3HABaTeNbHYIO LEdb U
COXPAHSIIOT €€ TPU BBITIOJTHEHUNYYEOHbIX NeicTBU. OCO3HAIOT CBOM JIEHCTBUS. FIMEIOT HAaBBIKU
KOHCTPYKTHUBHOTO OOIIEHUS B MaJIbIX TPYIIIax.

Yesi0BeK U npupoaa

ABTOMAaTHKa B Hamlel >Xu3HU. [IprMepbl UCMONb30BaHUS aBTOMATHUYECKUX YCTPOMCTB B HayKe,
Ha TMpousBoJcTBE U B ObiTy. CpeactBa cBs3u. Paano u TteneBujeHue. AJbTepHATHBHbBIE
UCTOYHUKH dHEPTuu. Busl anexTpoctanimii. Heo0XoauMOCTh SKOHOMUU MPUPOIAHBIX PECypCOB
U WCIOJBb30BaHUs, HOBBIX JKOJIOTMYHBIX M Oe3omacHbIX TexHosoruid. Hayka m GezomacHOCTH
JIIOJIEH.

Jlemoncmpayuu. 1. hGoTOMaTeprabl U CIANIBI IO TEME.

Jlabopamopnwvie pabomoi: 1.VI3yuenue NelCTBUN CPECTB CBS3H, PAIUO U TEICBHICHUSI.
Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCTIU.

CamocTosaTenbHO  (OPMYIHPYIOT TO3HABATENBHYIO 3aJady. YMeT (WId pPa3BUBAIOT)
CIOCOOHOCTH C TIOMOIIBIO0 BOIPOCOB JI00BIBaTh HEJIOCTAIOIIYI0 HHPOPMAIIHIO.

9 kjaacc

Kunemaruka
Cnioco0bI onrcanusi MexaHu4ecKoro JBrwkeHus. Cucrema otrcuera. [IpsmonuHeiiHoe TBUKEHNE.
[IpssMOnMHENHOE pPAaBHOMEpPHOE IBMKEHUE II0 IUIOCKOCTH. llepemelieHne M CKOpPOCTb IIpH
PaBHOMEpPHOM TNPSIMOJIMHEWHOM JBHWKEHHUU 10 IUIOCKOCTH. (OTHOCUTEIBHOCTH JIBH)KCHHUS.
Cnoxenue paBuwxeHui. [lpuHuun He3aBUCMMOCTH JBWXKeHUU. KpuBosmHelHOE IBUMKEHUE.
JIBukenue Tena, OpOIIEHHOTO TOJ VYIJIOM K TOpU30HTY. PaBHOMepHOe [BHXKEHHE TIO
OKPY>KHOCTH. YTJ0Basi ckopocTb. [lepuoa u yactora Bpamenus. CKOpocTb
Y YCKOPEHHE NPU PAaBHOMEPHOM JIBUKEHHUHU 10 OKPY’KHOCTH.
Jlabopamopnule pabomui(c ncnoab30BaHueM 00opyaoBanus «Touka poctay):

1. W3ydyeHue ABMXKEHUSI CBOOOIHO MAIAFOIIECTO Tea.

2. W3yueHue NBUKEHUSA MO OKPYKHOCTH.
Ipumepnvie memovl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.!

1. Ompeznenenrie CKOPOCTH PaBHOMEPHOTO JBUXKEHUS MPH HCIOIB30BAHUM TpEHaXepa

«beroBast TOpOKKay.
2. HUcropuueckass peKOHCTpYKLHsS ONbITOB [anuies 1O ONpeaeieHuI0 YCKOpPEHUs
CcBOOOIHOTO ITaJeHUs TEN.

3. TpunHuuns! paboTel IPUOOPOB IS U3MEPEHHSI CKOPOCTEN M YCKOPEHHIA.

4. TlpumeHnenue cBOOOJHOTO Ma/IeHUs AJI U3MEPEHHS peaklliy YeIOBeKa.

5. Pacuyer TpaekTopun ABUXKEHUS NIEPCOHAXKEN paccka3oB P.Pacmy.
Xapaxmepucmuka OCHOBHBIX 6UO08 OesmeNlbHOCmU: YTeHue W O00CYKJIeHHEe TeKCTa craTeil
UHTEPHET-CANTOB, OOCYKJICHHE IOKIAI0OB W TMPE3CHTAIUi, COCTAaBIEHHWE W pEIICHHEe 3ajad,
obcyxaeHue crnoco0oB pemrenus (moarotoska k OI'D mo dpusuke).

Jlunamuka

HNuepuuaneubie cuctembl oTcuera. Cuna. 3akoHsl HbtoToHa. /[BHkeHMe Tena moj AeHCTBUEM
HECKOJIBKMX CWJI. J[BMKEHHE CHCTEMBbI CBA3aHHBIX Tell. J[MHAMHKAa paBHOMEPHOIO JABUKEHUS
MaTepualbHOM TOYKHU MO OKpYykHOCTH. Kitacchl cuil. 3aKkOH BCEMHUPHOTO TSATOTeHUs. [|BrkeHue
maHeT. MckycctBeHHble ciyTHUKU.ConHeuHasi cuctema. Vctopus pa3BUTUs NpEACTaBICHUM O
Bcenennoii. CtpoeHue u 3Bontonus BeeneHHoi.



Jlabopamopuvie pabomui(c ncnoJib30BaHueM 00opyaoBanusi «Touka pocray):
1. W3mepenHue macchl Tela C UCIIOJIb30BaHUEM BEKTOPHOTO PA3I0KEHUS CUITBI.
2. V3yueHue KHHEMATHKH M JAWHAMHUKH PAaBHOYCKOPEHHOTO MABI)KEHUSA (Ha TpUMeEpe
MalIuHbl ATBY1a).
3. H3ydeHue TpEeHHUs CKOJIbKEHHUS.
Ipumepnvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:
1. Uctopuueckas peKOHCTpYKIHUs onbIToB KylmoHa W AMOHTOHa IO OMNPENEIICHUIO
BEJIMYUHBI CUJTBI TPEHUS CKOJIbXKEHUS.
2. IlepBble UCKYCCTBEHHBIEC CITYTHUKH 3E€MJIH.
3. Kak omimuaroTcss MEeXxaHWYEeCKHUEe MPOIECChl Ha 3emMile OT MEXAHWYECKHX IMPOIIECCOB B
Kocmoce?
4. Tena Conneunoi cuctemMbl. OTKpBITUS HA KOHUUKE TIEPA.
Xapaxmepucmuka OCHOBHBIX 6UO08 OesmeNlbHOCMU: YTeHne W 00CYyKJIeHHEe TeKcTa craTeil
UHTEPHET-CATOB, OOCYKJIECHHE IOKJIAI0OB W TMPE3CHTAIUi, COCTAaBIEHWE W pEIICHHEe 3ajaad,
obcyxaeHue crnoco0oB pemenus (moaroroska k OI'D mo dpusuke).

HNmnynabe. 3aK0H COXpaHEeHUS UMITYJIbCA
Wmnynbe. M3MeHeHue ummyiabca MarepuaslbHON Touku. Cuctema Ten. 3aKOH COXpaHEHUs
UMITyJIbCA.
Ipumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

1. PeakTnBHOE NBU)KEHHUE B MPUPOJE.

2. Paccnenoanue [ATII ¢ moMolipio 3aKk0Ha COXPAHEHUS UMITYJIbCA.
Xapaxmepucmuka OCHOBHBIX 6UO08 OesmeNbHOCMU: YTeHne W O00CYXKJIeHHEe TeKCTa craTeil
UHTEPHET-CANTOB, OOCYXKIEHHE JOKIAJ0B M TPE3EHTAlUi, COCTaBICHHUE U pELICHHE 3a/ad,
obcyxaeHue cnoco0oB pemrenus (moarotoska k OI'D mo dpusuke).

Craruka
PaBHoBecue Tena. MOMEHT Cuiibl. Y CJI0BUS PABHOBECHUS TBEPAOrO Teia. [IpocThie MEXaHU3MBL.
Jlabopamopuvie pabomui(c ncnoJib30BaHueM 00opyaoBanusi «Touka pocray):
OmnpeneneHue EHTPOB Macc Pa3IMYHbIX Tel (TpH croco0a).
IIpumepnvie memvl NPOEKMHBIX U UCCTIE008AMENLCKUX PADOM.:

1. TIpumeHeHHe MPOCTHIX MEXaHU3MOB B CTPOUTEILCTBE: OT 3eMJISTHKH 10 HeOGocKpeoa.

2. HccnegoBaHue KOHCTPYKIIMM BEJIOCUIIEA.
Xapakmepucmuka OCHOBHbIX 6U008 OesmelbHOCMU. YTeHHEe U OOCYXJIEHHEe TeKCcTa CcTaTel
UHTEPHET-CAUTOB, OOCYXKJEHHE [OKIaJ0B M TNPE3eHTAlMH, COCTaBIEHUE U pELICHHE 3ajady,
o0cyxaeHue cmoco0oB pemieHus (moaroroska k OI'D no ¢pusuke).

MexaHu4ecKue KoJieOaHUsI U BOJTHBI
Mexannyeckue kojeOanus. [IpeoOpa3oBaHue HSHEPrUM TPH MEXAHMUYECKUX KOJCOAHUSX.
MareMaTHuecKuii M TPYXKHUHHBIM MasTHUKH. CBOOOIHBIE, 3aTyXalOllMe€ U BBIHYKICHHBIC
kosneOanus. Pezonanc. Mexanndeckue BOTHBL. J[JITMHA U CKOPOCTH BOJIHBI. 3BYK.
Jlabopamopnule pabomui(c ncnoab30BaHuEeM 000pyaoBaHus «Touka poctay):
N3yuenne koiaebaHuil HUTSHOTO MasiTHUKA.
Ipumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

1. CtpyHHBIE My3bIKQIbHBIE HHCTPYMEHTHI.

2. KonebatenpHble CHCTEMBI B IPUPOJIE U TEXHUKE.
Xapaxmepucmuka OCHOBHBIX 6UO08 OesmeNbHOCMU: YTeHne W O00CYXKJIeHHEe TeKCTa craTeil
UHTEPHET-CAlTOB, OOCYXKIEHHE JOKIAJ0B M TPE3EHTAlMi, COCTaBICHHE U pELICHHE 3alady,
obcyxaeHue cnoco0oB pemenus (moaroroska k OI'D mo dpusuke).

DJIeKTPOMATrHUTHbIE KOJe0aHUs U BOJIHbI

[lepemennslit snexTpudeckuii Tok. KonebarenbHblil KOHTYp. BoiHyX/1eHHBIE U cBOOOHBIE DM
koJie0anus. DM BOJIHBI U HX CBOMCTBA.

Ipumepnvie memvl NPOEKMHBIX U UCCAEO0BAMENLCKUX PAOOM.:



[TpuHIMIIBI pagUOCBA3H U TEJIEBUICHHUS.
Bnusinue OM u3iny4deHuil Ha )KUBbIE OPTaHU3MBI.
N3rotoBiieHNE yCTAaHOBKY ISl AEMOHCTPAILIUM OBITOB 110 DM,
OnexTpoMarHuTHoe uznydenue CBY-neun.
5. Hcropuueckas peKOHCTPYKIHS ONBITOB AMIiepa.
Xapakmepucmuka OCHOBHbIX 6U008 OesmelbHOCMU. YTeHHE U OOCYXJIEHHEe TeKCcTa CcTaTel
UHTEPHET-CATOB, 00CYX/IEHHE MOKIAJ0B W TPE3CHTAllMil, COCTAaBlIEHWE W peElIeHHe 3ajad,
o0cyxeHue crmoco0oB pemieHus (moaroroska k OI'D no ¢pusuke).

b=

Onrtuka
Nctounuku cpeta. JlelicTBusi cBeTa. 3aKOH MPSIMOJIMHEMHOTO PACIPOCTPAHEHUS CBETA. 3aKOH
oTpaxkeHus cera. [locTpoeHne n300pakeHUH B TUIOCKOM 3epKajie.3aKoH MPeOMIICHHUS CBETa Ha
IUIOCKOM TpaHWIE JABYX OJHOPOAHBIX IMpo3pauHblx cperd. IIpenmomnenue cBeta B mpu3Me.
Hucnepcust cBera. SIBneHue IOJHOrO BHYTpEHHEro orpaxeHus. JIun3pl. ToHkue MH3BL
[TocTpoeHne n300pakeHUH, CO3/1aBaeMbIX TOHKHUMHU JUH3aMH. [71a3 u 3peHume. OnTuveckue
IpUOOpHI.
Jlabopamopuvie pabomui(c ncnoJib30BaHueM 00opyaoBanusi «Touka pocray):

1. DOkcnepuMmeHTalbHas IPOBEPKA 3aKOHA OTPAKEHUS CBETA.

2. H3mMepenue nmokaszartess NpeaoMIICHUS BOIBI.

3. U3mepenue HOKyCHOTO PacCTOSHUS COOUPAFOIICH JTHH3BI.
Ipumepnvie memovl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.!

1. Hcropus ucciieoBaHUs CBETOBBIX SIBJICHUMH.

2. Hcropuueckasi peKOHCTPYKIIMS Teneckomna ["anumes.

3. WsrorosieHue Kajueigockomna.
Xapaxmepucmuka OCHOBHBIX 6UO08 OesmeNlbHOCMU: YTeHne W O00CYKJIeHHe TeKcTa cTraTeil
UHTEPHET-CANTOB, OOCYXKIEHHE JOKIAJ0B M TpE3eHTAlMi, COCTaBICHHE U pELICHHE 3a/ad,
obcyxaeHue crnoco0oB pemrenus (moarotoska k OI'D mo dpuzuke).

du3nKa aToMa U aTOMHOI0 sI/Ipa
Crpoenne aroma. Ilornomenne n ucnyckanue cBera aromaMu. Ontudeckue CreKTpbl. OMbIThI
Pesepdopna. [Tnanerapnas monens aroma. CTpoeHHE aTOMHOTO sifjpa. 3apsii0BOE€ M MaccoBOE
yhucna. SnepHble CUibl. DHEPrus CBSI3UM aTOMHBIX sAep. 3aKOH pPaJMOAKTUBHOTO pacmHaja.
Anbda- u Oera-pacnanel. [IpaBuna cmemenus. SnepHsie peakiuu. JleneHHe U CHUHTE3 sAEP.
Snepnas snepretuka. crounuku sueprun ConHua u 38e37. Peructpanus siaepHbIX U3Ty4EHUH.
Biusinue panMoakTHBHBIX H3JIYYEHUN HaA KUBbIE OpraHu3Mbl. Jo3umerpus. DKOIOrHYecKue
poOJIeMBI sIIEpHON IHEPTETHKH.
IIpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

1. HUctopus uzydyenus atoma.

2. Wszmepenue KI1J[ conneuHoii 6arapeu.

3. HeBuaumeble U3Iy4eHUS B CIIEKTPE HATPETHIX TEI.
Xapakmepucmuka OCHOBHbIX 6U008 OesmelbHOCMU. YTeHHE U OOCYXJIEHHEe TeKCcTa CcTaTel
UHTEPHET-CATOB, 00CYX/IEHHE MOKIAI0B W TPE3CHTAllUil, COCTAaBlIEHWE W pelIeHHe 3ajad,
o0cyxeHue crmoco0oB pemieHus (moaroroska k OI'D no ¢pusuke).

@DopmMbl OPraHu3annu 00pPa3oBaTeJLHOIO Mpouecca:

- TpyIIoBas;

- MTHAUBUyaJIbHAA;

- ¢poHTaTBHAS.

Benymue TexHosnorum:

Hcnonpe3yloTcss 3JIEMEHTHI CIEAYIOUIMX TEXHOJOTHMM: MPOEKTHas, MPOOJIEeMHOro oOyuYeHus,
I/IH(l)OpMaLH/IOHHO-KOMMYHI/IKaL[I/IOHHaH, KPUTHYCCKOI'0 MBIIIJICHUS, HpO6HeMHOFO Jauaiaora,
UrpoBasi.

OcHoBHbBIE MeTOAbI PA00THI HA YPOKe:



BenymuMu Meronamu oOydeHHUs SIBISIOTCA: YaCTHUHO-TIOMCKOBOM, METOJ] MaTeMaTH4eCKOIro
MOACIINPOBAHUA, aKCHOMAaTHYECKUN METOA.

DopMbI KOHTPOJIS:

Tak xak 3TOT KypC ABJIACTCA OONOJHUTCIBHBIM, TO OTMCTKA B 6aJIJIaX HE CTaBUTCHI.

VYyamuiics yduTcs OIeHMBaThb ce0s M JpYruxX cam, 4YTO I[O3BOJISET pa3BUBATh YMEHUS
caMOaHanM3a U CIIOCOOCTBYET pa3BUTHIO CAMOCTOSTEILHOCTH, KaK CBOWCTBY JIMYHOCTH
ydaiierocsi. BrisgBiieHne MpoMeXyTOYHBIX M KOHEYHBIX PE3yJbTaTOB YYAIIMXCS MPOUCXOAUT
4yepe3 MPaKTUIECKYIO IeATEIbHOCTh; 3a4eTHBIE pa0OTHI:

* TeMaTuyeckas MoJ0OpKa 3a7ad pa3IMyHOrO YPOBHS CJIOXHOCTU C MPEICTABICHHUEM DPAa3HBIX
METOJIOB pelieHus B BHJIE TEKCTOBOTO AOKYMEHTA, Mpe3eHTanuu, (Gadu-
aHUMALMHU, BUeOpPoJinKa win web - crpanuubl (caiiTa)

* BBICTaBKa MTPOEKTOB, NIPE3CHTAIIN;

* JIEMOHCTpAllUsl dKCIIEpUMEHTa, KaYeCTBEHHON 3a/layil ¢ KaueCTBEHHBIM (YCTHBIM WU B BUJE
NPUIIOKEHUSI, B TOM 4HCIe, Mpe3eHTAIMeil) ONMMCaHUEM IMpoliecca Ha 3aHATUH, (ecTuBane
JKCIIEPUMEHTOB; (PU3NUECKHE OJIUMITHAIBI.

KaJsiengapHo-TtemaTuyeckoe mJjiaHupoBaHue 7 Kjiace

No | Tema 3angaTus Hcnoan3oBanue NIpUMEYaHue
1/ 000py10BaHMS LIEHTPA
II €CTECTBEHHOHAYYHOll W

TEXHOJOr HUEeCKOM

HAINPaBJIEHHOCTEH

«Touka pocTa»

1. Beegenue (14)

BBogHoe 3aHsTHE. HCJ’II/I n KOMHLIOTCpHOC

3a/1a4u Kypca. Texnuka | obopynoBaHue

1 0€30I1aCHOCTH.

2. PoJsib 3kCniepuMeHTa B KU3HU YesioBeKa (34)
Cucrema elMHULL, OHATHUE O KomnerorepHoe
MPSIMBIX u KOCBEHHBIX | 000pyI0BaHHe

2 MU3MEPEHUSIX
Pu3n4eCcKuil FIKCIIEPUMEHT. Ob6opynoBaHue TUISL
Bunst ¢u3nYeCKOro | JeMOHCTpalUii
JKCIIEPUMEHTA.

[TorpemnocTs U3MEpEHUs.
Bunbr

MOTPELTHOCTEN U3MEPEHUs.
Pacuér

3 NOTPEIIHOCTH U3MEPEHUsI.

Jlaboparopnas pabota O6opynoBanue st

«M3mepenne o0bema TBepaoro | 1abopaTopHbIX paboT U
tenay. [IpaBuna opopmiieHUst | Y4EHUYECKHX OIBITOB
4 1a00paTOpHON PabOTHI.

3. Mexanuka (84)

PaBHOMepHOE u | O6opynoBanue s
HEpaBHOMEPHOE 1a00paTopHbIX paboT U
5 JIBUKCHHSL. YUYEHUYECKUX OIBITOB (Ha

I'paduueckoe nmpeacrasienne | 0ase koMmruiekToB s OI'D)
6 IBIDKEHUSA.

Pemenue rpaduueckux 3amad,
pacueT NyTH M  CpenHeH

10




CKOpPOCTH
HEPABHOMEPHOTO JBHKCHUSI.

[TonsTue WHEPIHNH u
WHEPTHOCTH.
IlenTpobesxHast cuia..

Cua ynpyrocTH, Cujia TPEHUS

10

Jlaboparopnas paboTa
«MccnenoBanne 3aBUCUMOCTH
CHUIIBbI yIPYTOCTH,
BO3HHKAIOIICH B

pYy>KUHE, 0T CTEIEHU
nedopmaruu

HPYKUHBD.

11

JlaGopaTtopHnas pabota
«Ompenenenue ko3P dureHTa
TPEHUsI Ha TPUOOMETPE).

O6opynoBanue st

7a00paTOpHBIX  paboT W
YYEHUYECKHUX OIBITOB (Ha
6a3ze xomriekToB st OI'D)

12

JlaGopaTtopHnast pabota
«MccnenoBanre 3aBUCUMOCTH
CHJIBI TPEHUSA OT CHUJIbI
HOPMAJIHbHOTO JABJICHUSY.

O6opynoBanue st
1a00paTOpHBIX paboT H
YUEHHUYECKUX OTIBITOB

4. I'uapocratuka (124)

[TnotHocTh.  3amaua  wmaps | OGopynoBaHue TUISL
13 | I'epoHa JIEMOHCTpAIUH
Pemenue 3aga4 noBBILIEHHON
CJIOHOCTHU Ha pacuer
TUTOTHOCTH
14 | BemecTBa.
Pemenue 3agau noseimenHo | O6opynoBaHue TUTSt
15 | cnoxxHOCTH JIEMOHCTpALUI
JlaBieHue >XKUAKOCTH W Tas3a.
3aKkoH
16 | Ilackans
17 CooOrarommecs COCyIbl.
JlaGopaTtopHnas pabota O6opynoBaHue st
«3roroBnenue MojeNnu | 1abopaTopHbIX paboOT U
18 | donTanay YUYEHUYECKUX OIBITOB (Ha
JlaboparopHnas padota 6a3ze komruiekToB 1 OI'D
«M3rotoBrnenue MOJIeTTH
19 | ¢poHTaHay
3akon [lackans. JlaBneHnue B
KUJIKOCTSX M rasax.
lMunpaBnuueckre MalIuHbL.
20 | Coobmiaroniuecs COCyIbl.
BrrtankuBaromas cuna. 3akon | OGopymoBanue TUISL
21 | Apxumena. neMoHcTpanuii Relion
Jlaboparopnas paboTa O6opynoBanue st
«BrIsicHeHUE yCIIOBUS | TabOpaTopHbIX paboT U
TUTABAHHUS YYEHUYECKUX OMBITOB
22 | Tem».
brnok 3agau Ha 3akoH [lackans, | O6opynoBaHue TUISt
23 | 3akoH Apxumena. nemoHcTpanmii Relion

11
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bnoxk 3aga4d Ha 3akoH [lackans,
3aKOH ApXumena.

S. CraTtuka (104)

25 | bnok. Ppryar. Ob6opynoBaHue TUISt
PaBHOBecre  TBepAbIX  TeJ. | AEMOHCTpaLUi
MomeHT cunbl.IIpaBuio

26 | MOMEHTOB.

Hentp Tsokect. | OOopymoBaHHe JUIst
HUccnenoBanue pPa3IUYHBIX | JIEMOHCTpAIUH,

27 | MEXaHUYECKUX CUCTEM o0pasoBaTeNbHBIE  HAOOp
KoMOuHMpoBaHHBIE 3a1a49H, 0 MEXaHUKEe, MEXaTPOHHUKE
UCTIONB3YS ycioBus | M pobororexnuke [lumnapa

28 | paBHOBecCHSI.

KoMOunmnpoBanHbie 3a1auu,
UCTIONB3YS YCIIOBUS

29 | paBHOBecHs
JlaGopaTtopHnas pabota O6opynoBanue st
«M3rortoBrenue padorarmeii | 1a60paTOpHBIX pabot
CHUCTEMBI osokoB». | Releon wu  ydyeHmueckux
Odopmnenue OTIBITOB (Ha 0aze

30 | paboThI. KOMILIEKTOB i1t OI'D
Pabota HaJ MIPOEKTOM
«bokmy.

Jlaboparopuas paboTa
«M3roroBnenue padboTaromei

31 | cucreMsl 6JIOKOBY.

JlaGopatopHas pabota Ob6opynoBanue as
«U3roroBnenue paborawmieit | 1ad0paTOPHBIX pabot
CUCTEMBI OJIOKOBY. Releon u ydeHmueckux

32 OTIBITOB

33 | Odopmienue paboThI. KommerorepHoe

34 | 3ammTa MPOEKTOB. obopyoBaHue

KaJsiengapHo-TtemaTuyeckoe mjiaHupopanme 8 kiace

Ne
n/
I

Tema 3auarTusn

Hcnoan3oBaHue
o0opynoBaHusi
HEeHTpa
€CTeCTBEHHOHAYYHO
/1 "
TEeXHOJIOTHYeCKOM
HAINIPaBJIEHHOCTEHl

«Touka pocray

IIpUMeYaHue

1. Begenne (14)

BBognoe 3amstue. llenm wu | KomnbrotepHoe
3a7a4u Kypca. TexHuka | obopynoBaHue
1 0€301acHOCTH.
2. TenyoBble siBienus (12 u)
PasznooOpasue TerioBbix | KommbrotepHoe
spiennil. TermoBoe pacupenue | o0opyaoBaHue

TCII.
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JlaGopaTtopnas pabota OO6opynoBanue aJis
«VI3MeHeHus ITTUHBI Tea PH nabopaTtopHbIX padboT
HArpeBaHUU U OXJIAKICHUN. u YUYEHUYECKUX
3 OIBITOB
Tennonepenaua Habmonenue O6opynoBanue s
TETUIONPOBOHOCTH BOJIBI U JIEMOHCTpAIHHA
4 BO31yXa.
JlaGopaTopnas pabota OOGopynoBanue aJis
«3mepenue yaenpHoM nabopaTtopHbIX paboT
TETUTIOEMKOCTH Pa3ITHIHBIX " VICHHUYECKUX
5 BEIIECTBY. ompITOB  (Ha  0Oaze
[InaBneHue u oTBEpIEBaHUE. KOMILIEKTOB Ju1st OI'D
Jlaboparopnas pabota «OTiHBKa
6 napaMHOBOTO COJIJIATUKAY
Jlaboparopuas pabota O6opynoBaHue ISt
«HaObmntonenue 3a niaaBieHHEM nabopaTtopHbIX paboT
TBIa» u YICHHUUYECKUX
7 ONBITOB
Pemenue onmuMmnuaaHbIx 3a1a4 OOGopynoBanue s
Ha ypaBHEHUE TEIUIOBOTO | JEMOHCTpAIIHiA
8 OanaHca
Pemmenne onuMnuaaHpIx 3a1a4 OGopynoBanue s
9 Ha pacy€T TEIUIOBBIX MPOIIECCOB | IEMOHCTpalUid
Jlaboparopus
10 | kpucramiorpadumn.
Wcnapenue u KoHAEHCAIUSI. OOGopynoBanue  ais
11 JIEMOHCTpAIui
CocraB atmocdepsl, O6opynoBanue s
HaOII0/IeHUE Tepexoaa JIEMOHCTpAIHiA
HEHACBHIIICHHBIX MTaPOB B
12 | HachlllICHHBIE.
BrnaxsocTs Bo3myxa Ha pasHbeix | OOopymoBaHue — JUIs
13 | KOHTHHEHTAX JIEMOHCTpALH

3. DueKkTpUYecKue sipjaeHus (84)

Mukpomup. Monenu atoma,

OOGopynoBanue  ais

CYIIECTBOBABIIME /O Hayala | JIeMOHCTparuit

14 | XIX
Hcropus otkpeiTus u aevicteust | KommnbrorepHoe

15 | raJibBaHUYECKOTO BJIEMEHTA o0opyioBaHUe
HcTopus CO3aHMS
ANIEKTPOPOPHOI

16 | MammHbI
OmnbiThl Bosibra. Onexkrpuueckuii | KommnbrorepHoe

17 | TOK B 3JI€KTPOJIUTAX. o0opy10BaHue
Pemenne onmumnuanseix 3aaauy | OOopymoBaHue ISt
Ha JIEMOHCTpAIU1

18 | 3aKOHBI IOCTOSTHHOTO TOKa
Habntoienue 3aBUCHUMOCTH O6opynoBanue s
COINPOTHBIICHUS IPOBOJIHUKA OT | IEMOHCTpALUi

19 | TemmnepaTyphl.
JlaGopatopHnast pabora Ob6opynoBanue s
«OmnpeneneHue CTOMMOCTH nabopaTtopHbIX paboT

70 | H3PACXOI0BaHHON " YUEHHUECKUX
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AIIEKTPO3HEPIUH onbIToB  (Ha  0aze
10 MOIIIHOCTH NMOTPeOuUTENA U 0 | KoMILIeKToB At OI'D
CUETUUKY»

21

Pemrenne OJIMMITHAJHBIX 3a1a4
Ha TCIIJIOBOC I[eﬁCTBHe TOKa

OOGopynoBanue s

JIEMOHCTpAL1

4. JjeKTpOMarHuTHbIe siBJeHUus (34)

SHGKTpOMaFHI/ITHLIe SIBJICHHUSA.

OGopynoBanue s

DIJIEeKTPOU3MEPUTELHBIE JIEMOHCTpAIui
22 | npuOOpBHI.
MarnuTHas aHomanusi. | O6opynoBanue s
MarnurtHrnie JIEMOHCTpAIUi
23 | Oypu
PaznoBunmnocTH
24 | sneKTpOoABUTATEIEH.
5. OnTuyeckue sipjeHus (74)
Wcrounuku cBeTa: TEMIOBEIE, OGopynoBanue s
25 | MIOMHUHECIICHTHBIE JIEMOHCTpAIUi
MHorokpaTtHoe n300paxeHue
npeameTa B HECKOJIBKUX
TJIOCKUX
26 | 3epkanax.
N3roToBUTH NEPUCKOII U C €T0 O6opynoBanue s
MTOMOILIBIO MIPOBECTH | IE€MOHCTpaLUi
27 | nabmrogeHus
[IpakTHueckoe UCTIOIb30BAHNE O6opynoBanue s
28 | BOTHYTBIX 3€pKall JIEMOHCTpAIUi
3puUTeENbHbIE WIUTIO3UH, Ob6opynoBanue s
MOPOKAAEMBIE NTPETOMIICHUEM JIEMOHCTpAaIui
29 | cBeta. Mupaxu.
30 | Pa3BuTHE BOJOKOHHOW ONTHKH
Hcnonbs3oBaHnEe 3aKOHOB CBETA B
31 | TexHuke
6. YHesroBek u npupoaa (44)
32 | ABTOMAaTuKa B HalleH XKU3HU . KommnsrorepHoe
33 | Paguo u TeneBuaeHNE obopynoBaHue
AJbTepHAaTUBHBIE UCTOUYHUKHT
34 | sHeprun. Buapl asekTpocTaHIMii
KanennapHo-temaTnyeckoe IJiaHupoBanue 9 Kiace
No | Tema 3ansaTus Hcnoan3oBanue TIpUMEYaHNE
n/ o0opy10BaHuA
1 LHEeHTpa
€CTECTBEHHOHAYYHO
i ]|
TEXHOJIOTHYeCKOM
HANPaBJEeHHOCTEel

«Touka pocta»

1. Beenenue (14)

Beognoe 3amarue. ILlenmu w | KomnbrorepHoe
3a7a4u Kypca. Texnuka | o6opyaoBaHue
1 0€30MacHOCTH.
2. Kunemartuka (7 4)
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CrniocoOsI onMcaHus O6opynoBanue  Ans
2 MEXaHUYECKOTO JIBUKEHUS JEMOHCTPALIHA
[IpsiMonuHetHOe paBHOMEpPHOE O6opynoBanue  ans
JIBIYKEHUE o IJIOCKOCTH? | IEeMOHCTpaIui
Cmotps
3 13 KaKOW TOYKHU HAOJII01aTh
OTHOCUTENBHOCTD JIBU>KEHHUSL. O6opynoBanue  ans
4 CnosxeHue IBUKCHUI. JIEMOHCTPAII
Jlabopamopuwvie pabomul: ObopynoBanue JIst
«3ydyeHune nBMKEHUS CBOOOTHO | JTaOOpaTOPHBIX padoT
najaroiiero tenay, «M3yuenue u YYCHUYECKUX
5 JIBUKEHHSI TeJIa 110 OKPYKHOCTH» | OMBITOB
Kak u xyna nonerena BummaeBas | OOopympoBanue ISt
Koctouka? Pacuer Tpaekropuu JIEMOHCTpALNI
JIBU>KEHUS TEJI U IEPCOHAKEHN
pacckaszoB P.Pacm» 0
6 MioHxay3eHe
Hcropuueckas peKOHCTPYKIUS O6opynoBanue A
OIIBITOB lanunes 10 | I€MOHCTpauuin
ONPEIETICHUIO
7 YCKOpPEHHUS g.
Onpenenenne CKOpocTu Ob6opynoBanue  JuIs
PaBHOMEPHOTO JABUKEHUS TTPH JIEMOHCTPAIIHI
HCII0JIb30BAaHUU TPEHaXKepa
8 «OeroBast TOPOKKay.
3. Innamuka (84)
Cuna Bonu, cuna yoexxnenust win | OOopynoBanue ISt
9 cwia - pu3ndeckast BeTnIruHa? JEMOHCTPALIHHA
Jlabopamopnas paboma: Ob6opynoBanue as
10 | «3mepenne Macchl TeIay abopaTOPHBIX PpaboT
JIBI>KEHHE Tena Mo ASHCTBUEM u YUYEHUYECKUX
11 | HECKOJIBKUX CHUJI OIIBITOB
JIBukeHHMe CUCTEMBI CBsi3aHHBIX | OOopymoBaHue IS
12 | Ten JIEMOHCTPAINI
Jlabopamopnuie Ob6opynoBanue ams
pabomul: «3ydenue TpeHUs | JJabopaToOpHBIX pPaboT
CKOJIBXKEHUS» u YYCHUYECKUX
13 OIBITOB
Junamuka paBHOMepHOTO | OOOpynoBaHue  JIst
14 | nBUYKEHHUS 110 OKPYKHOCTH JE€MOHCTPALMMA
Hctopus pazButus | OGopymoBanue s
MIPEJACTaBICHUI JEMOHCTpALUI
0 Bcenennoit. CosnHeuHas
15 | cucrema.
OTKpBITHS HA KOHYMKE Tepa. O6opynoBanue s
IIepsblie HCKYCCTBEHHBIE | JEMOHCTPALUI
CIIyTHUKH
16 | 3emum.
4. UmnyJbc. 3aK0H cOXpaHeHHs] UMITYJIbca (34)
17 | Kak BBI IXTY Ha30BETE... Kommnsroreproe
PeaktuBHOE JIBUKEHUE B | ob6opynoBaHMe
18 | npupone.
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PaccnenoBanue JTII ¢ | Komnerorepuoe
TIOMOIIIHIO obopyioBaHue

19 | 3akoHaA COXpaHEHUs UMIYJIbCa

5. Ctatuka (24)
Jlabopamopnas paboma: ObopynoBanue s
«Omnpenenenue HEHTPOB Mace nabopaTtopHbIX padoT
pa3IMYHBIX Tel (TpU croco6a)» u YYEHUUECKUX

20 ONBITOB
IIpumenenue npocteix | KommbrorepHoe
MEXaHHM3MOB B CTPOUTENIBCTBE: OT | 000pYyI0BaHME
3eMIISTHKH 10

21 | Hebockpeba

6. Mexanuyeckue Koje0aHus M BOJIHBI (34)

Bunet  mastaumkoB < u ux | OOopyaoBaHue s
22 | xonebaHui JIEMOHCTpALI
23 | YTo nepeHOoCUT BoJHaA?
KonebGatenbHble  cUCTEMBI B
24 | npupoae U TEXHUKE
7. DJIeKTPOMATHUTHbBIE KOJIeOaHHUS U BOJIHBI (24)
DKcrnepuMeHTalIbHas IPOBEpKa KomnerorepHoe
25 | cBorictB OM BOJIH. o0opyI0BaHNe
HccnenoBanue Komneroreproe
IIEKTPOMAarHUTHOTO o0opy0BaHuE
26 | nznyyenus CBY-neun
8. Onruka (44)
. UsrotoBnenne Mmoaenu KommerotepHoe
27 | xazneiyockomna. 000opy10BaHuE
OKcrepuMeHTallbHast TPOBepKa O6opynoBanue A
28 | 3aKOHA OTpa)KEHHUs CBETA. J€MOHCTpaLMi
Jlabopamopnas paboma: ObopynoBanue st
«3mepenue nokazarens nabopaTtopHbIX padoT
PETOMIICHUS BOJIBD) u YYEHUYECKUX
29 ONBITOB
Kaxk ornnuarorces nokasarenu O6opynoBanue  JuIs
30 | npesoMJIeHHs] IBETHOTO CTEKJIa JIEMOHCTPAINI
9. ®u3uKa aTOMa U ATOMHOT0 siApa (44)
[Tornomenne wu  wucnyckanue | KommbrotepHoe
cBeTa o0opyioBaHue
31 | aromamu. Ontuyeckue crnekTpsl. | KomnerorepHoe
Wsmepenne KIIJ[  comneuHoii | 000pynoBaHue
32 | Garapeu
Brnusinue paanoakTHBHBIX
W3JIy4YECHU N Ha JKUBBIE
33 | opraHu3Mbl
CrniocoObl 3a1UThl OT
34 | paIMOaKTUBHBIX U3TYUYECHHI
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