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Iliianupyempble pe3yibTaThl 0CBOCHUS MPOrPAMMBbI BHEYPOYHOU
AESITEJIbHOCTH «JKCIEPUMEHTAPHIA M0 (Ppr3uKe» (C MCIMO0Ib30BaHHEM
odopynoBanus «Touka pocta») B 7-9 Kiaccax.

Peanuzanust mporpaMMbl COCOOCTBYET NOCTHIKEHUIO CIEAYIONIUX Pe3ybTATOB:
JInuHocrHbIe:
B cdepe IMUYHOCTHBIX YHUBEPCATBHBIX YUYECOHBIX ICUCTBUN yUAIIMXCSI:

* yueOHO-TI03HABATEIbHBIN HHTEPEC K HOBOMY y4eOHOMY MaTepuaiy U crnocodam
pelieHus: HOBOM 3a/1auu;

* OpUEHTAIIMS HA TOHUMAHKE MPUYHUH YCIIeXa BO BHEYYEOHOU J1EITEIHbHOCTH, B TOM
YHUCJIe Ha CaMOaHaJIN3 U CAMOKOHTPOJIb pe3yJIbTaTa, Ha aHAJIU3 COOTBETCTBHUS
pe3ynbTaToB TpeOOBAHUSIM KOHKPETHOM 3a/1a4H;

* CIIOCOOHOCTB K CAMOOLIEHKE HA OCHOBE KPUTEPUEB YCIIEITHOCTH BHEYUEOHON
NEATEIbHOCTH;

Obyuarowuiics noiyyum 03MoHCHOCHb 01 POPMUPOBAHUSL:

° BHYTpCHHeﬁ IMO3NIHH IIKOJIBHUKA Ha YPOBHC ITOJIOKHUTCIIBHOI'O OTHOIICHUS K
IIKOJIC, ITIOHMMaHU HCO6XOI[I/IMOCTI/I YUCHM:, BBIPAKCHHOI'O B npeo6naz[aHHH
y‘-I€6HO-H03HaBaTeJIBHI>IX MOTHBOB,

* BEIPAXKEHHONW YCTOMYUBOU YUEOHO-ITI03HABATEILHON MOTHBALIUNA VUEHU S,
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* YCTOHYHBOTO Y4eOHO-TI03HABATEILHOTO HHTEpECa K HOBBIM OOIIIUM CIIocOo0am
peIIcHUS 3a1a4.

MeranpeamerHsie:
B cdepe peryJATHBHBIX YHUBEPCATbHBIX YU€OHBIX TEHCTBUMA yHAIIUXCA:

* IIJJAHUPOBATH CBOU JICMCTBUS B COOTBETCTBUU C MTOCTABIICHHOMW 3a/1a4€ U
YCIIOBUSIMH €€ peau3alii, B TOM YKCJI€ BO BHYTPEHHEM ILUIAHE;

* YUUTBIBATH YCTAHOBJIEHHBIE MMPABUJIa B IUITAHUPOBAHUU U KOHTPOJIE criocoda
pEelLIeHHS;

* OCYHICCTBIISITh HWTOTOBBIM U MOIIArOBbIM KOHTPOJIb I10 PC3YJIbTATY,

* OIICHUBAThH NMPABWIILHOCTD BBITIOJTHEHUS JCHCTBUS HAa YPOBHE aJICKBaTHOU
PETPOCIIEKTUBHOM OIIEHKH COOTBETCTBHSI PE3yIbTATOB TPCOOBAHUSAM JAHHOM
3aJ]a4M M 3aJa4HOM 00J1acTH;

* aJICKBAaTHO BOCIIPMHUMATh MPEIJIOKEHUS U OLICHKY YUUTEJICH, TOBAPHUILIEH,
pOAUTEIICH U APYTUX JIOJIEH;

* pa3nuyaTh Coco0 M pe3yabTaT ACUCTBUS.

Obyuarowuiics noay4um 603MONCHOCb HAYYUMCAL!



* B COTPYAHUYCCTBC C YUUTCIICM CTaBUTh HOBLIC y‘le6HI>I€ 3aJa4du,
¢ IIPOABJIATD IIO3HABATCIIBHYIO HHUITUATUBY B y‘{€6HOM COTPYAHHUYICCTBC,

* CAMOCTOSITEILHO a/ICKBAaTHO OLICHUBATH NMPABUJILHOCTh BHITIOJIHEHUS JICUCTBUS U
BHOCHUTH HEOOXOAUMBIE KOPPEKTUBBI B UCIIOJIHEHUE KaK IO X0y €r0 peaau3aluu,
TaK U B KOHIIE IEUCTBHUS.

B cdepe mo3naBaTeJbHbIX YHUBEPCATIBHBIX YUEOHBIX JCHCTBUN yUalUXCsi:

* OCYILECTBIIATH OMCK HEOOXOAUMON HH(POPMALIUU JIsl BBINOJHEHUSI BHEYUEOHBIX
3aJJaHUI C NCMOJIb30BaHUEM YUYEOHON TUTEPATyPhl U B OTKPHITOM
uHGOPMAITMOHHOM IPOCTPAHCTBE, SHIUKIONEAUN, CIPAaBOYHUKOB (BKIIIOUas
3JIEKTPOHHBIE, IU(PPOBBIE), KOHTPOIUPYEMOM ITPOCTPAHCTBE

HNutepHera;

* OCYILECTBIIATH 3aUCH ((PUKCALHIO) BEBIOOPOYHON HHPOpMaLUU 00 OKPYKAIOIIEM
MUpE U 0 cebe caMoM, B TOM 4ucie ¢ momousio nHctpymentos UKT;

* CTPOUTH COOOILIEHUS], IPOEKTHI B YCTHOM U MHUCbMEHHOU popme;
* IPOBOJIUTHh CPABHEHUE U KJIACCU(PHUKALIMIO 110 33JaHHBIM KPUTEPHSIM;
* YCTaHABJIMBATHh IPUYUHHO-CIICICTBEHHBIE CBA3U B H3y4a€MOM KPYyT€ SIBJICHUN;

* CTPOUTH pacCyXIeHUs B OpME CBSI3U MPOCTHIX CYXKACHUN 00 00BEKTE, €ro
CTPOEHHH, CBOMCTBAX U CBS3aX;

Obyuarowuiics noayyum 603MO*CHOCHb HAYYUMbBCAL!

* OCYIIECTBJIATH PACIIMPEHHBIN MOUCK WH(OPMALIUHY C UCTIOIH30BAaHHEM PECYPCOB
oubnuoTex u cetu MHTEpHET;

* 3aIIUCBIBaTh, PUKCUPOBATH UH(OPMAIUIO 00 OKPYKAIOIINX SABJICHUSX C
noMouipro HHCTpyMeHToB UKT;

* OCO3HAHHO M MPOU3BOJBHO CTPOUTH COOOIICHHS B YCTHON M TUCBMEHHOU (opMme;

* OCYUIECTBIIATH BIOOP Hanbosiee 2(P(HEeKTUBHBIX CITIOCOOOB PEILICHUS 3a/1a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

* CTPOUTH JIOTUYECKOE PACCYKACHUE, BKIIFOYAIOIIEE YCTAHOBICHUE TPUUUHHO-
CJICJICTBEHHBIX CBS3€CH;

* MOT'YT BBIMTH Ha TEOPETUYECKUN YPOBEHD PELICHUS 3a1a4: PELICHUE 110
ONPEAEICHHOMY IUIAHY, BJIaJEHUE OCHOBHBIMU IIPUEMAMU PEILICHUsI, OCO3HAHUSA
JNEATEIBbHOCTH 110 PELICHUIO 3a1a4H.

B chepe kKoOMMyHHMKATUBHBIX YHUBEPCATIbHBIX YUEOHBIX AEMCTBUNA yUalTUXCA:

* aICKBATHO HMCIIOJb30BATh KOMMYHHUKATHUBHEIC, ITPCIKAC BCETO - PCUCBLIC,
cpeacTBa AJisd pCIICHUSA Pa3JIMYHbIX KOMMYHHKATHUBHBIX 3a/lad, CTPOUTDH
MOHOJIOTHYCCKOC COO6HICHI/IC, BJIaACTb zmanomqecxoﬁ q)OpMOI\/'I KOMMYHHKAaIIUH,



UCIIOJB3Ys, B TOM 4nciie cpeacrsa u uHcTpyMeHTsl MKT n nucraniimonnoro
OOIIECHHS,

* IOITyCKAaTh BO3MOKHOCTb CYILIECTBOBAHHUS Y JIIOJICH PA3JIMYHBIX TOUYEK 3pEHHUsI, B
TOM YHCJIE HE COBIAJAIOUINX C €r0 COOCTBEHHOM, U1 OPUEHTUPOBATHCS HA TIO3UIIHIO
napTHEpa B OOILEHUH U B3aUMO/ICHCTBUY;

* YYUTBHIBATh PA3HbIE MHEHHS U CTPEMUTHCA K KOOPAVHALIMA PA3JIMYHBIX O3ULIAN
B COTPYIHHUYECTBE;

° q)OpMYJ]I/IpOBaTB COOCTBEHHOE MHEHHE U ITO3UILINIO,

* I0roBapuBaThbCAa U IPUXOAUTH K O6H.[€My PCUICHUIO B COBMECTHOM ACATCIBbHOCTH,
B TOM YHUCJIC B CUTyallUU CTOJIKHOBCHUA HHTCPCCOB;

Obyuarowuiics noiyyum 603MO*CHOCHb HAYUUMBCA!

* YYUTBIBATh U KOOPAHUHUPOBATH B COTPYJHUYECTBE OTIMYHBIE OT COOCTBEHHOM
IIO3ULINU APYTUX JIIOACH;

* YUUTHIBaTh Pa3HbIC MHCHHS U HHTEPEChl K 000CHOBBIBATH COOCTBEHHYIO
MTO3HIIUIO;

* IOHUMAaTh OTHOCUTEJIBHOCTh MHCHUHU U IIOoAX0 0B K PCIICHUIO HpO6H€MBI;

¢ AprYMCHTHUPOBATH CBOIO ITO3UIHUIO 1 KOOPAHMHHUPOBATDL €C C IIO3UIIUAMUA
IMapTHECPOB B COTPYAHHUYICCTBC IIPpU BBIpa6OTK€ 06IH€FO PCUICHUS B COBMECTHOM
ACATCIBHOCTH,

* 33/1aBaTh BOIPOCHI, HEOOXOAMMBIE JJIsl OPraHU3alMU COOCTBEHHOM 1€ TEIbHOCTH
Y COTPYIHHUYECTBA C MAPTHEPOM;

* OCYIIIECTBIIATh B3aUMHBI KOHTPOJb U OKa3bIBATh B COTPYJHUYECTBE
HEOOXOIMMYIO B3aUMOTIOMOIIIb.

IIpeamerHsble:

- OPUCHTHUPOBATLCA B ABJICHUAX U 00BeKTax OKPYZKaromero Mupa, 3HaTb I'PaHUIIbI
X IIPUMCHHUMOCTH,

- IOHUMATh ONpeeeHUs (PU3NUECKUX BEIUYUH U IOMHUTH ONPECIISIONINE
bopMyIbI;

- IOHUMAaTb KaKuM (I)I/I3I/I‘—ICCI(I/IM IMpUHOUIIAM U 3aKOHaM IIOAYHNHAIOTCA TC WJIN
WHBIE OOBEKTHI U SABJICHUS IMPHUPOJELI;

- 3HAaHHWE MOJICNIM TTOMCKa PEIICHUH 1J1s 3a7a4 10 (PU3HKE;
- 3HATh TEOPETUYECKUE OCHOBBI MATEMATHKH.
- MPUMEYaTh MOJIEIIN SIBJICHUN U 00BEKTOB OKPYIKAIOIIETO MUPA;

- AHAJIM3UPOBATH YCIIOBUC 3a/1a'N,



- nepeopMyIUpPOBaTh U MOJEIUPOBATH, 3aMEHATh UCXOJIHYIO 3a/lauy IpYyroi;
- COCTaBJIISATH IJIaH PEUICHUS;
- BBIJIBUTATh U TIPOBEPSATH MpeJiaraeMble JIJIsl PEIICHUs TUTIOTE3bI;

- BJIaACTb OCHOBHBIMH YMCTBCHHBIMHU OIICPpAUAMHA, COCTABIIAIOIINMUA ITOUCK
PCIICHUA 3ada9U.

Conepskanue nporpaMMbl BHEYPOUYHOIi 1€eATEILHOCTH

7 KJ1acc

Beenenne. Broanoe 3ansarue. llenu u 3agaum kypca. TexHuka 6€30mMacHOCTH.
Poab 3kcniepuMeHTa B KM3HM YeJI0BeEKA.

Teopus: VI3ydutb OCHOBBI TEOPUH MOrpemHocTel. [lorpemnocTu npsMeIx U
KOCBEHHBIX U3MEPEHUH, MaKCUMaJIbHAs MMOTPEIIHOCTh KOCBEHHBIX U3MEPEHU,
y4eT HOTPeLHOCTEN U3MEPEHUH NpU nocTpoeHuu rpagukos. [IpeacraBienue
pE3yNbTATOB U3MEPEHUH B (hopMe TaOIUI] U TPaPUKOB.

Ipaxmuxa: OCHOBBI TEOPHH MTOTPEIITHOCTECH MTPUMEHSITH ITPH BBHITOJIHEHUU
IKCIIEPUMEHTAIBHBIX 33/1a4, MPAKTUICCKUX PaboT. (¢ HCMOJIb30BaAHHEM
odopynoBanus «Touka pocray)

Xapakmepucmuka OCHOBHBIX 8UO08 0eSAMENbHOCIU:

[TpuBoANTH PUMEPHI OOBEKTOB U3YUEHUS PU3HUKHU ((PU3HUECKHUE SIBICHUS,
dbuznyeckoe Teo, BeniecTro, pusnyeckoe nojie). HabmronaTe U aHaIu3upoBaTh
busuueckue siBneHus (GUKCUPOBATh U3MEHEHHS CBOMCTB 00BEKTOB, CPAaBHUBATH
ux 1 00001maTh). [03HAKOMUTBCS C IKCTIEPUMEHTAIILHBIM METO/I0M HCCIIEA0BAHNUS
npupoibl. COopka npudOpOB U KOHCTPYKIUH. Vcrionb3oBaHie U3MEPUTEIbHBIX
pubopoB. BrimoaHeHNE 1a00paTOPHBIX U MPAKTHYECKUX padoT. Jlmarnoctuka u
yCTpaHEHHE HEUCITPaBHOCTEMN

npuOopoB. BricTpariBaHue rUIIOTE3 HA OCHOBAHUU UMEIOIIUXCS TAHHBIX.
MexaHuka.

Teopus: PaBHoMepHOE U HEpaBHOMEpHOE JBIKEeHUE. ['paduueckoe
npe/cTaBlIeHue IBIKeHus. Pemenre rpadudeckux 3amad, pacuer MyTH U CpeaHei
CKOPOCTH HEPABHOMEPHOTO ABMKEHUS. [[OHsATHE MHEPLIUY U UHEPTHOCTH.
[lenTpoOexnas cuina. [[pumMenenne naHHbIX PU3NUECKUX TTOHITHI B
KU3HENAEATEIbHOCTH YenoBeka. CHila ynpyrocTtu, Cuja TpEHUSI.

Ilpakmuxa: ViccnenoBanue 3aBUCMMOCTH CUJIBI YIIPYTOCTH, BOSHUKAIOIIEH B
MpY>KUHE, OT CTereHu Aedopmanuu npyxuasl. Onpeaenenue koddduireHTa
TPEeHHs Ha TpuOOMeTpe. (€ UCMoJIb30BaHHeM odopyaoBaHusa «Touka pocray)

HCCJ’ICI{OB&HI/IC 3aBUCUMOCTHU CUJIbI TPECHHUA OT CHUJIBI HOPMAJIbHOI'O JaBJICHUS.



Xapakmepucmuka OCHOBHbBIX BUO0E 0esIMENbHOCIIL.

Amnanu3 tabmmil, rpadukoB, cxem. [lonck oObsICHEHNS HAOTI0JaEMBIM COOBITHSIM.
Omnpenenenre CBOMCTB MPUOOPOB MO YepTexkaM U MOJCIAM. AHAIIN3
BO3ZHMKAIOIIUX MPOOJIEeMHBIX cuTyaluid. U300paxkath cucteMy KOOpJIMHAT,
BBIOMPATH TEJIO OTCUETA U CBSI3BIBATH €r0 ¢ CUCTEMOM KoopauHaT. Mcrnoas30BaTh
CUCTEMY KOOPAMHAT JIJISl U3YUESHUS PSIMOJIMHENHOTO ABMKeHus Tena. Coopka
npuOOPOB U KOHCTPYKIUU. MCcrionb30BaHNE U3MEPUTENLHBIX PUOOPOB.
BrlnonHeHne 1abopaTOpHBIX U MPAKTUYECKUX PaboT (€ MCMOJIb30BaAHUEM
o0opynoBanus «Touka pocTay). luarHoctuka v yCTpaHEeHUE HEUCIPABHOCTEN
npubopoB. BricTpanBanue runoTe3 Ha OCHOBAHUM UMEIOIINXCS JTAHHBIX.
KoHcTpynpoBanue u MoienMpoBaHre. BrinoiHeHUE 3a1aHu 110
YCOBEPILIEHCTBOBAHMIO TPHOOPOB. PazpaboTka HOBBIX BAPUAHTOB ONBITOB.
PazpaboTka u mpoBepKa METOJIUKHU IKCIIEPUMEHTaIbHON paboThl. PaboTa B MaibIx
rpynmnax. AHAJIU3UPYIOT, BHIOUPAIOT U1 0OOCHOBBIBAIOT CBOE pEUIEHUE, IEUCTBUS.
[IpencraBinenue pe3yabTaTOB MAPHOM, TPYIIIIOBOM AEATEILHOCTH. Y YaCTHE B
JIMAJIore B COOTBETCTBUM C IPABUIIAMHU PEYEBOTO IOBEICHHUS.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH [lackais, ruapoCTaTUYECKOE TaBICHHUE,
COOOIIAIOIINECS COCY/IbI, THAPABINYECKUE MAIITUHBI.

Ilpaxmuxa: 3a0ayu: BRITAIKUBAIOIAS CHUJIA B PA3IMYHBIX CHCTEMaX; MPUOOPHI B
3a/1a4ax (COOOIIAIOIINECS COCY Ibl, TUAPABINYECKUE MAIIMHBI, phIYaru, 0JI0KH).
DKCnepUMeHTAIbHbBIC 3a/IaHNUS:

1 )u3mepenne cuiibl Apxumena, 2)u3MepeHre MOMEHTa CUJIbl, ICMCTBYIOIIETrO Ha
phIyar, 3)usMepeHue

pabOThI CUJIBI YIIPYTOCTH MPH MOBEME IPy3a C TOMOIIIBIO MOJBUKHOTO WIIH
HETIOBIKHOTO 0JIOKa.(C MCIoIb30BaHueM o0opynoBaHusi «Touka pocra)

Xapaxmepucmum OCHOBHBIX U008 0EeSMENbHOCTIU:

AmHanu3 tabauil, rpadukoB, cxem. [lonck oObsicHEHUs HAOIIOJaEMbIM COOBITHSIM.
Coopka npubopoB ¥ KOHCTPYKIUM. VICTI0JIb30BaHNE U3MEPUTEIILHBIX TPUOOPOB.
BrimonneHne 1abopaTopHbIX U MPaKTHUECKUX paboT. JMarHocTuka u ycTpaHeHHe
HEUCTIPAaBHOCTEH MpruOOpoB. BricTpanBaHue TUMOTe3 HA OCHOBAHUN UMEIOIIUXCS
naHHbIX. KoHCTpynpoBanue u MmojenupoBanue. Pabota B MasbIX rpymnmax.
AHanM3UpYIOT, BEIOUPAIOT U 00OCHOBBIBAIOT CBOE pPEIICHUE, IEHCTBHUS.
IIpencrasieHue pe3yabTaToOB MIAPHOU, TPYIIIOBOM AeATEIbHOCTH. [loaroroska
COOOIIIEHUH 1 TOKJIA0B. YYacTHe B JUAJIOTE B COOTBETCTBUH C MTPaBUIIAMU
PEYEBOTO MOBEICHUS.

Cratuka.

Teopus: biok. Peruar. PaBHOBecH€E TBEPABIX TEI. Y CIOBUS paBHOBECHS. MOMEHT
cwibl. [IpaBuno MmomenToB. LlenTp TsxecTu. MccnenoBanue pa3immuHbIX



MeXaHU4eCKrX cucteM. KoMOMHMpOBaHHBIE 3a7]a4H, UCTIONB3Ys YCIOBUS
paBHOBECHSI.

Ilpaxmuxa: VI3roToBieHue padboTaromiel CucTeMbl OJIOKOB.
Xapakxmepucmuka 0CHOBHBIX 8UO08 OesIMENbHOCIU.

Amnanu3 tabmui, rpadukoB, cxem. [lonck oObsICHEHNS HAOTI0JaEMBIM COOBITHSIM.
Omnpenenenre CBOMCTB MPUOOPOB IO YepTek)aM U MOJCIAM. AHAIIN3
BO3HUKAIOIUX MPOOJIeMHBIX cuTyannii. HabmonaTe nelicTBre MpOCThIX
MexaHU3MOB. [103HaKOMUTBCS ¢ PU3HUECKON MOAEINBIO «a0COIOTHO TBEPIOE
Tenoy». Pemarh 3ajaun Ha MPUMEHEHNE yCIIOBUs(IIPAaBUIIa) paBHOBECHS pblyara.
[TpumeHsTH yciioBue (IIpaBUiiO) paBHOBECHS pbluara Jijisi OObSICHEHUS JEHCTBUS
Pa3IMYHBIX HHCTPYMEHTOB, UCIOJIb3yEMbIX B TEXHHUKE U B ObITy. COOpKa
npuOOpPOB M KOHCTPYKUMNA. Mcrionb30BaHne N3MEPUTENBHBIX IPUOOPOB.
BrlnonHeHne 1a00paTOpHBIX U MPAKTUYECKUX padoT. Jnarnoctuka u

yCTpaHEHHE HEeUcIpaBHOCTeN NpubopoB. BricTpanBaHue rumnoTe3 Ha OCHOBaHUU
UMEIINXCS JaHHBIX. KOHCTpynpoBaHue U MOJenpoBaHue. BeltonHeHne
3aJJaHUi 110 YCOBEPILIEHCTBOBaHHIO MprUOOpoB. Pa3paboTka HOBBIX BapHAHTOB
onbITOB. Pa3paboTka v mpoBepKa METOJAUKHU IKCIIEPUMEHTAIBHON paOOTHI.

PaGota B manbIx rpymnmnax. AHaIU3UPYIOT, BBIOUPAIOT U 0OOCHOBBIBAIOT CBOE
peuienue, nerctBus. llpeacrasienne pe3ynbTaToB NapHOW, IPYNIIOBOU
nesitenbHOCTH. [loaroToBKa cooOuieHuit u n0ki1aa0B. OCYIIECTBISIOT
CaMOOLIEHKY, B3aMMOOLICHKY JIESITEIbHOCTH. Y YaCTHE B IUAJIOTE B COOTBETCTBUH C
IIPaBUJIAMH PEYEBOTO MOBEICHUS.

8 ki1ace

TensioBble ABJIEHHUS.

TemnoBoe pacmupenue ten. [Iponeccsl miaBieHust 1 OTBEPICBAHNS, UCTTAPEHUS U
KOHJIeHcaluu. Ternnonepenayda. BiaxxHOCTh BO3/1yXa Ha pa3HbIX KOHTUHEHTAX.

Hemoncmpayuu: 1. Habmonenue TasHus abaa B Boje. 2. CKOpOCTH UCHapeHUs
pasTUYHBIX XHUAKocTel. 3. TermoBsie qBUTATENN OYAYIIETO.

JlabopamopHvie pabomuwi (¢ ucnoab3oBaHuem obopyaoBanus «Touka

pocrtay): 1. VI3MCeHEHUs JTMHBI TeJla IPH HAarPpEBaHUU U oXJIaxaeHuH. 2. OTIuBKa
napaduHoBoro cosnaaruka. 3. Habmoaenue 3a miasiaeHueM jpaa 4. OT yero
3aBUCHUT CKOPOCTb UcTapeHus xkuakoctu? 5. HabmoneHne TernionpoBoAHOCTH
BOJIbI M BO3yXA.

Xapakmepucmuka OCHOBHbBIX U008 0esIMEeNbHOCIL:

CamMocTosTebHO (DOPMYIUPYIOT MO3HABATEILHYIO 3a7a4y. Y MEIOT C IIOMOIIIBIO
BOIIPOCOB J0OBIBaTh HEAOCTAIONLYIO HHpopMaluto. VMcnonb3oBanue



U3MEPUTENbHBIX TPUOOPOB. BrinonHeHne 1abopaTOPHBIX U MPAKTUIECKUX PaOdOT.
JlmarHoctuka v ycTpaHeHUe HEUMCIPAaBHOCTEH MpuOOpoB. BricTpanBaHue rumnores
Ha OCHOBAHHMM MMEOUIMXCS NaHHbIX. KOHCTpyHpoBaHHe U MOEIMPOBAHUE.

BrlnonHenue 3aganuii mo ycoBepiieHCTBOBaHUIO MpUOopoB. Pa3paboTka HOBBIX
BapUAHTOB OMbITOB. Pa3paboTka 1 mpoBepKka METOAUKHN HKCIIEPUMEHTATBLHOM
pabotel. PaboTa B ManbIixX rpynmnax. AHAIM3UPYIOT, BEIOMPAIOT U 0OOCHOBBIBAIOT
CBOE pelieHue, nerucTus. llpencrapienne pe3yibTaToB MapHOU, TPYIIIIOBOU
JESATEIbHOCTH. Y4YacTHE B JUAJIOTE€ B COOTBETCTBUU C MPABUIIAMH PEUYEBOTO

IIOBCACHMUA.
BHeKTpH‘leCKHe ABJICHUA.

Muxkpomup. Mozenn atoma, cymecrBoBasiune 10 Hadana XIX. Uctopus
OTKPBITHS U JEUCTBHUS IAJIbBAHUYECKOTO 3eMeHTa. Victopus co3nanus
anexTpodopHOit MammHbl. OnbIT BoibTa. DNEKTpUUECKUNA TOK B DJIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM odopynoBanusi «Touka pocra»)
1. Moaenu atromoB. 2. ['aapBaHUYECKHE dJIEMEHTHI. 3. DaeKTpodopHOit
MamuHbl. 4. OnbiTel Bonbra u ["aibBaHmy.

Jlabopamopnwvie pabomui: 1. Co3iaHue ralbBAaHUYECKUX JIEMEHTOB U3
MOAPYYHBIX CPEICTB. 2. DIEKTPUUECKAN TOK B )KUIAKOCTAX CO3JIaHUS «30JI0TOTO
KITFOUHKA .

Xapaxmepucmuka OCHOBHBIX BUJ0OB ACATCIIbHOCTH:

VYrpaBnsitoT cBoel MMO3HABATEIILHON U yUeOHOU NEeITEIbHOCTHIO MMOCPEICTBOM
ITOCTAHOBKM LIEJIEN, TUTAHUPOBAHUSL, KOHTPOJISI, KOPPEKIIMHU CBOMX JACUCTBUN U
OLICHKH YCIIEIIHOCTH YCBOeHHUsI. CpaBHUBAIOT CIIOCO0 U PE3YJIbTAT CBOUX
JNENUCTBUN ¢ 00pa3LoM - JINCTOM CONpoBOXkAeHM. OOHAPYKUBAIOT OTKIOHEHHS.
OO1yMBIBaIOT MPUYMHBI OTKJIOHEHUN. OCYLIECTBIAIOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb. VIcnonb30BaHe U3MEPUTENIbHBIX TPUOOPOB. BhlnonHeHue
71a00paTOPHBIX U MPAKTUYECKUX palbOT. JnarHocTuka u ycTrpaHeHue
HEUCITpaBHOCTEHN npruOopoB. BricTpariBaHue TMNOTE3 HA OCHOBAHUU UMEIOIIUXCS
naHHbIX. KOHCTpyrpOBaHue U MOJAEIUPOBaHUE.

3JI€KTpOMal"HI/ITHLIe AABJICHUA.

MarauTHoe 1nosie B BelecTBe. MarHuTHas aHoManusi. MaruutHele OypH.
Pa3HOBUAHOCTH AJIEKTPOU3MEPUTENBHBIX TPUOOPOB. Pa3HOBUIHOCTH
AIEKTPOIBUTATEIICH.

Hemoncmpayuu (¢ ucnosib3oBanueM ooopynoanusi «Touka pocrar): 1.
HarusinHOCTh TOBEAEHUS BENIECTB B MAarHUTHOM 1oJe. 2. [IpesenTanuu o



MarHUTHOM T0Ji€ 3eMJTM U O MarHUTHBIX Oypsix. 3. JlemoHcTparus
Pa3HOBHUIHOCTEHN AIIEKTPOU3MEPUTENBHBIX TPHOOPOB. 4. HarnsaaHocts
Pa3HOBUIHOCTEN JICKTPOABUTATEIICH.

Jlabopamophwvie pabomsi: 1. ViccnenoBaHue pa3InuHbIX AIEKTPOU3MEPUTEIbHBIX
npruOOpOB.

Xapakmepucmuka OCHOBHbBIX BUO0E OCsIMENbHOCIIU.

VYpaBisioT cBOEl MO3HABATEILHON U YUEOHOU EATEIbHOCTHIO TOCPEICTBOM
ITIOCTAHOBKU LIEJIEH, TUIAHUPOBAHUS, KOHTPOJIS, KOPPEKIIMU CBOMX JAECUCTBUN U
OLICHKH YCIIEIIHOCTH YCBOEHHsI. CpaBHUBAIOT CIIOCO0 U pE3yIbTaT CBOMX
JEeHCTBUM ¢ 00pa3LoM - TUCTOM CONIPOBOXIeHUA. OOHAPYKUBAIOT OTKIIOHEHMUS.
OOyMBIBAIOT MPUYMHBI OTKJIOHEHHUH. OCYIIECTBISIOT CAMOKOHTPOJIb U

B3aUMOKOHTPOJIb.
Onruyeckue ABJICHHUS.

HcToYHMKY CBETA: TEIJIOBbIE, JIOMUHECLIEHTHBIE, HCKyCCTBEHHBIE. VI3roTOBIEHHE
KaMephbl - 00CKypa U UCCIIET0BAHUE U300paKEHUS C TOMOUIBI0 MOJEIIH.
MHorokpatHoe n300paxeHue IpeIMeTa B HECKOJIbKUX MJIOCKUX 3€pKajax.
M3roToBUTH NEPUCKOMN U C €0 MOMOIIbIO TPOBeCTH HaOMoAeHus. [IpakTnyeckoe
UCIIOJIb30BAaHUE BOTHYTHIX 3€pKaJl. 3pUTEIbHBIE WILTIO3UH, IOPOKIAEMBbIE

IpeIoMIIEHUEM cBeTa. Mupaxku. PazButue BonokoHHOM onTukH. Vcnonb3oBanue
3aKOHOB CBETAa B TEXHUKE.

Hemoncmpayuu(c ucnoJib3oBanneM odopynopanusi «Touka poctay)
1. Paznuunbie ucTOuHUKH cBeTa. 2. M300pakeHre mpeaMeTa B HECKOJIbKUX

IJI0CKUX 3epkanax. 3. M3o00paxkeHue B BOTHYThIX 3epkaiiax. 4. Mcnosb3oBanue
BOJIOKOHHOM ONTHKHU. 5. Y CTpOUCTBO hoTOoanmapaToB, KWHOMPOEKTOPOB,
KQJIEUIOCKOTIIOB.

Jlabopamophwvie pabomui: 1. I3roToBieHue kamepsl - 00CKypa 1 UCCIEA0BaHUE
M300pa)KeHusl C MOMOIIBIO MojeNu. 2. [TpakTuueckoe MPpUMEHEHHE TIOCKUX
3epkait. 3. [IpakTrueckoe UCIONb30BaHNE BOTHYTHIX 3epKai. 4. M3roroBineHue
MepPUCKONa U HAOJIOIEHUS C TIOMOIIBIO MOJICTIH.

Xapakmepucmuka OCHOBHbBIX U008 0esIMEeNbHOCIL:

VYpapisitoT CBO€H Mo3HABATEILHON M YyUeOHOU JeSATeIbHOCThIO TTOCPEACTBOM
IIOCTAHOBKH 1I€JIEH, INTAHUPOBAHUS, KOHTPOJIsI, KOPPEKLMU CBOUX ACHCTBUU U
OLICHKH YCTICIIHOCTH YCBOCHHUS. Boienstor u GopmMyIupyroT No3HaBaTEIbHYIO
1eb. BRIIENsIOT KOJIMYECTBEHHBIE XapaKTEPUCTUKH 0OBEKTOB, 3aJaHHbIC
cioBaMu. [IpyHUMAIOT NMO3HABATENBHYIO LEIb U COXPAHSIOT €€ IIPU BBIITOJIHEHNUN

y4eOHbIX JiehcTBUM. OCO3HAIOT CBOM JIeUCTBUS. FIMEIOT HAaBBIKM KOHCTPYKTUBHOIO
OOIIEHHsI B MAJIBIX TPYIINaXx.



YesoBek 1 npupoaa

ABTOMaTHKa B HaIeH kxu3HU. [I[pruMephl HCTIOTB30BaHMS ABTOMATHYECKUX
YCTPOWCTB B HayKe, Ha TPOU3BOACTBE U B ObITy. CpencTBa cBsa3u. Pagno u
TeJNeBUICHNE. ATbTEPHATUBHBIE HCTOYHUKH SHEPTUU. BUIBI 2IEKTPOCTAHIINH.
Heo0x0aumMocTh SKOHOMUN TIPUPOTHBIX PECYPCOB U MCIIOTH30BAHMSI, HOBBIX
AKOJIOTUYHBIX M 0€30IMacHBIX TexHOMOoTHi. Hayka u 6€301macHOCTh JIF0ICH.

Jlemoncmpayuu: 1. hoTomMaTepuansl U CIAlIbI IO TEME.

Jlabopamophwvie pabomwi: 1.VI3ydenne nedCcTBHIA CPEACTB CBSI3H, PATUO H
TEJIEBUICHUSI.

Xapakmepucmuka OCHOBHbBIX 8UO0E OCsIMENbHOCIIU.

CamocTosTenbHO (HOPMYIHPYIOT MO3HABATEIBHYIO 33a1a4y. Y MEIOT (MJIH
Pa3BUBAIOT) CIOCOOHOCTH C MOMOIIBIO BOIIPOCOB JOOBIBATH HEAOCTAIOIILYIO
uHbOpMaIHIO.

9 Kjace
Kunemaruka

CrocoObI onrcaHusg MeXaHn4ecKoro aBrxkeHnsa. CucreMa oTcyera.
[IpssmonuHeliHOe nBrKeHUE. [IpsAMOonnHEHOE paBHOMEPHOE JBHKEHHUE 110
m10cKocTu. [lepeMenienre u CKOpOCTh IPU PABHOMEPHOM IPSIMOJIMHENHOM
JBW>KEHUU IO TNIOCKOCTH. OTHOCUTENBHOCTD ABHKEHUS. CIIOKEHNE NBUKECHUM.
[IpyHIMT HE3aBUCUMOCTH IBHKEHUM. KpruBoimHetHOE nBUkeHue. [[BrkeHne
Tesa, OPOILIEHHOTO MO/ YTIIOM K TOPU30HTY. PaBHOMEpHOE ABMKEHUE TTO
OKPYXHOCTH. YTJI0Bast ckopocTk. Ilepron u yacrora BpameHus. CKopocTb

Y YCKOPEHHUE MPU PABHOMEPHOM JIBH>)KEHUU IO OKPY>KHOCTH.

Jlabopamopnvie pabomul(c HCTOIb30BaHNEM 00opynoBanus « Touka pocTay):
N3yuyenue nBukeHUs: CBOOOIHO MMa1al0IIETo Tea.

N3yueHne NBUXKEHUS 11O OKPY>KHOCTH.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOm.:

Omnpenenenre CKOPOCTU PAaBHOMEPHOTO JIBUKEHUS TPU UCTIOJIH30BAaHUHU
TpeHaXkepa «0eroBasi JOPOXKKay.

Hcropuueckast peKOHCTPYKITHS ONBITOB ["anusies mo onpeaesieHuio YCKOpeHus
CBOOOIHOIO ITaJIEHUS TEIL.

[TpuHIMIIBEL paOOTHI TPUOOPOB JJIsI U3MEPEHUSI CKOPOCTEN U YCKOPEHUM.
[TpumeneHnre cBOOOAHOTO MaACHUs JIs1 U3MEPEHUS pEaKLIUU YeJIOBeKa.

Pacuer TpaekTopumn ABHKEHUS IEPCOHAXKEN paccka3oB P.Pacro.



Xapakmepucmuka 0CHOBHbIX 6UO08 OesiMeNbHOCMU: YTEHUE U 00CYXKAEHUE TeKCTa
cTaTeil MHTEPHET-CalTOB, OOCYX/ICHUE JIOKJIAJIOB U MPE3EHTAIUN, COCTaBICHHUE U
pelieHue 3a7a4, o0Cy>KJIeHHe croco0oB pemienus (moaroroska k OI'D no ¢usuke).

JInnamuka

WNuepuumanbabie cucteMsl orcuera. Cuna. 3akonbl HeroToHa. J[BHKEeHHE Tena o
JEHUCTBUEM HECKOJIBKUX CUJI. J[BH)KEHHE CHUCTEMBI CBA3aHHBIX Tel. /[luHaMuka
PaBHOMEPHOTO JIBUYKEHUSI MaTepUaIbHON TOUKHU IO OKpyx)HOocTU. Kiaccsl cuit.
3aKOH BCEMUPHOIO TAroTeHus. J{BmkeHue mianer. ICKycCTBEHHbIE CITyTHUKH.

Conneunas cucrema. Mcropus pa3Butus npeacrabienuil o Beenennoit. Ctpoenue
1 HBOIIONMS BeeeHHou.

Jlabopamopnvie pabomul(c HCTOJIb30BaHNEM 000pynoBanus «Touka pocTay):

N3mepenne Macchl Telna ¢ UCMOIb30BAaHUEM BEKTOPHOTO Pa3JI0KEHUS CUJTTBI.
N3yueHne KUHEMaTUKHU U TMHAMUKU PAaBHOYCKOPEHHOTO JIBIXKEHUS (HA IpUMEpe
MaiuHbel ATBy/a). VM 3yueHne TpeHUs CKOJIbKEHHUS.

HpuMeprle membvl NPpOEeKMmMHbLX U UCCTIe008AMENbCKUX pa60m.'

Hcropuyeckas peKOHCTpYKIHs onbITOB KystoHa 1 AMOHTOHA 110 OIIPENEIIEHUIO
BEJIMYUHBI CUJIBI TPEHUS CKOJIBKEHUS. [IepBble HCKYCCTBEHHBIE CITyTHUKH 3EMIIH.

Kak oTnnyarorcst MexaHU4eCKHE MPOLIECChl Ha 3eMJie OT MEXaHUYECKHUX
nporieccoB B kocmoce? Tena ConHeuHou cucteMbl. OTKpBITHS Ha KOHYHUKE Tepa.

Xapaxmepucmuka 0CHOBHbIX U008 DesimelbHOCU. YTEHUE U 00CYKICHNE TEKCTa
cTaTell MHTEPHET-CANTOB, O0CYKACHHE JOKJIA0B U MPE3ECHTAIINI, COCTaBIICHUE U
pernieHue 3aaa4, 00cyxaeHue crnocobos pemieHus (moaroroBka k OI'D no dusuke).

Nmnyabce. 3aKoH cCOXpaHeHHUsI HMITYJIbCA

Nmnynbsc. U3MeHeHne uMItyibca MaTepualibHOM Touku. Cucrema Teil. 3aKoH
COXPAaHEHHUs UMITYJIbCA.

prweprze memvl NPOEKNIHBIX U ucmedoeameﬂbcmxpa6om:

PeaxtuBHOe nBukenue B npupose. Paccienosanue JITII ¢ momombio 3akoHa
COXpAaHEHHUS UMITYJIbCA.

Xapaxmepucmuka 0CHOBHbIX 8UO008 0esIMeNbHOCMU. YTEHUE U 00CYKICHUE TeKCTa
cTaTeil HHTEPHET-CalTOB, OOCYK/ICHHUE TOKJIAI0B U MPE3CHTAIlUNA, COCTaBICHHUE U
penieHue 3a1a4, 0ocyxaeHue cnocooos penieHus (moaroroska k OI'D no pusuke).

CraTruka

PaBHoBecue Tena. MoMeHT cuJibl. Y CI0BUSI paBHOBECHs TBepAoro tena. [Ipocteie
MEXaHU3MBI.

Jlabopamoprvie pabomul(c HCcMOIb30BaHNEM 000pynoBanus « Touka pocray):



OrmpeneneHue eHTPOB MacC Pa3IMYHBIX TeJ (TpU Cr1ocooa).
Ipumeprvie memvl NPOESKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

HpI/IMeHeHI/IC IMPOCTBIX MCXaHN3MOB B CTPOUTCIILCTBC: OT 3CMJIAHKU 10
He600er6a. HCCHCI[OB&HI/IG KOHCTPYKIIMHU BCJIIOCHUIICA.

Xapaxmepucmuka 0CHOBHbIX U008 OesimebHOCU., YTEHUE U 00CYXKICHHUE TEKCTa
CTaTell HHTEPHET-CANTOB, OOCYXKICHHE TOKIAI0B U MPE3EHTAINI, COCTaBICHUE U
penieHue 3aaa4, 0ocyxaeHue cnocooos penieHus (moaroroska k OI'D no usuke).

MexaHuuyecKHe K0J1e0aHUus U BOJIHbI

Mexanunueckue konedanus. [IpeodpasoBaHue 3HEPrUM NPU MEXAaHUUECKHUX
KoJjeOaHusx. MareMaTuyecKkuil ¥ Mpy>KUHHBIA MassTHUKU. CBOOOIHEIE,
3aTyXaroulue 1 BhIHYXJIEHHbIE KojieOaHus. Pezonanc. MexaHnuecKue BOJIHBI.
JInvHa ¥ CKOPOCTH BOJIHBL. 3BYK.

Jlabopamopnvie pabomul(c HCTOJIb30BaHNEM 000pynoBanus « Touka pocray):
N3yuyenue koneOaHuii HUTSHOTO MasiTHUKA.
IIpumepnvie memvl npOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

CTPYHHBIC MY3BbIKaJIbHBIC HHCTPYMCHTBI. KonebarenpHble CHCTEMEI B IIpupoac u
TCXHHUKC.

Xapaxmepucmuxka 0CHOBHbIX 8UO08 OessMeNbHOCMU. YTEHUE U 00CYXICHHE TeKCTa
cTaTell MHTEPHET-CAUTOB, OOCYKACHUE JOKIAI0B U IIPE3CHTAINI, COCTABIICHUE
pelieHue 3aaad, 00CykJieHre crnoco0oB penieHus (moaroroska k OI'D o gusuke).

JJIeKTPOMATHUTHBIE KOJI€0AHUSA U BOJHBI

[lepemennslii anexkTpuyeckuii Tok. KonedarenbHbiit KOHTYp. BIHYKIEHHBIE U
c¢B00OIHBIE DM Kos1e0auusg. DM BOJHBI U X CBOICTBA.

IIpumepHvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.!

[TpuHIMIIBI paIUOCBS3U U TeNIEBUICHUS. Binsinne OM u3iyuyeHnil Ha )KUBbIE
OpraHu3Mbl. MI3roToBneHne yCTaHOBKH JJI IEMOHCTPALMH ONBITOB 110 DOMIU.

OnekrpomarauTHoe uznydenue CBU-neun. Mcropuueckas peKOHCTPYKIUS
ONBITOB AMIiepa.

Xapakmepucmuka 0CHO8HBIX 8UO08 OesiMebHOCMU: YTEHUE U 00CYXKICHUE TeKCTa
cTaTeil MHTEPHEeT-CaliTOB, 00CYX/ICHUE JTOKJIAJIOB U MPE3eHTAIUN, COCTaBICHUE U
penieHue 3aja4, 0ocyxaeHue cnocooos penieHus (moaroroska k OI'D no pusuke).

OnrTuka

Hcrounuku ceera. [lelicTBus cBeTa. 3aKOH NPSIMOJIMHENHOTO PACIIPOCTPAHEHNUS
cBeTa. 3aKOH oTpaxkeHus cBeTa. [locTpoeHne n3006paxeHuii B MIOCKOM 3epKaje.



3aKOH NPEJTOMIIEHHSI CBETA Ha INIOCKOM T'PAaHULIE ABYX OAHOPOIHBIX MPO3PAYHBIX
cpexn. IIpenomnenue ceera B npusMe. Jucnepcens cBeTa. SIBaeHue nojiHoro
BHyTpeHHero otpaxkeHus. JInn3bl. Tonkue nun3bl. [locTpoenue nzo0paxxeHui,
CO37aBaE€MbIX TOHKUMH JIMH3aMHU. ['1a3 u 3penue. Ontuueckue npuOopsl.

Jlabopamopnvie pabomvi(c HCNOJb30BaHNEM 000pya0Banus «Touka pocTay):
DKCIlepUMEHTaIbHAs ITPOBEPKA 3aKOHA OTPAXKEHHUSI CBETA.

N3mepenue nokazaTens NpeOMICHHS BOJIBI.

N3mepennie PoKyCHOr0 pacCTOSIHUS COOMpPAIOLIEH JIMH3BI.

lIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

Hctopus rcciieoBaHus CBETOBBIX SIBJICHUI.

Hctopuyeckas peKOHCTpYKLUS Teneckona [Manues.

N3rotoBneHne Kalengockomna.

Xapaxmepucmuka 0CHOBHbIX U008 0esIMeNbHOCHU. YTEHUE U 00CYKIEHUE TEKCTa
CTaTel UHTEPHET-CANTOB, OOCYKIEHHE JOKIAI0B U NIPE3EHTALNI, COCTaBIICHUE U
penieHue 3aaa4, oocyxaeHue cnocodos pemeHus (nmoaroroka k OI'D no ¢usuke).

®du3nka aToMa 1 aTOMHOI0 sgapa

Crpoenue aroma. [lornomenune n ucnyckanue csera aromaMu. ONTHUYECKHE
cnekTpsl. OnbiTel Pesepdopaa. [nanerapuas moaens aroma. CTpo€HHE aTOMHOTO
anpa. 3apsiI0OBOE U MacCOBOE YHCIa. SInepHbIe CHIIbl. DHEPTHUsl CBS3U ATOMHBIX
anep. 3aKoH paJMoaKTUBHOTO pacnaja. Anbda- u 6era-pacnaasl. [IpaBuna
cMelleHus. Snepubie peakunu. Jlenenue u cuHTe3 saep. AnepHas sHEpreTuka.
Nctounuku 3neprun ConHIla U 3Be3/1. Peructpauus ssAepHbIX U3ITYYEHUN.
BrnusiHne paanoakTUBHBIX U3JyYEHUN HA )KUBBIE OpraHu3Msl. [lozumerpus.
DKOJIOTHYECKHE MPOOJIEMbI SAEPHON SHEPTETUKH.

IIpumeprvie memvl nNPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:
Hcropus n3ydyeHus aroma.

Nzmepenne KIII comneunoi 6atapeu.

HeBunnmMble n3IydeHHs B CIEKTPE HATPETHIX TEN.

Xapakmepucmuka 0CHO8HBIX 8UO08 OesiIMebHOCMU: YTEHUE U 00CYXKICHUE TeKCTa
cTaTeil MHTEpHEeT-CaliTOB, 00CYX/IEHUE JTOKJIAZIOB U MPE3eHTAlU|, COCTaBICHUE U
penieHue 3aja4, 0ocyxaeHue cnocooos penieHus (moaroroska k OI'D no pusuke).

@opMbI OPpraHu3anumu 00pPa3oBaTeILHOIO Mpolecca:
- TpynIoBas;

- UHJAMBUyaJIbHAS;



- ¢ppoHTANTbHAS.
Beaymme TexHoJ10TUA:

HCHOHBSYIOTCH QJICMCHTHI CJIICAYIOIIUX TEXHOJIOTHUI: IIPOCKTHAaA, HpO6JI€MHOl"O
06y‘-IeHI/I$I, I/IHCI)OpMaI_[I/IOHHO-KOMMYHI/IKaI_II/IOHHaH, KPUTUYCCKOI'O MBIIIJICHUS,
HpO6J’ICMHOI‘O Aauajiora, urpoBasi.

OcHOBHBIEC MeTOABI PA0OTHI HA YPOKe:

BCI[YI]_[I/IMI/I METOJaMM O6y‘—ICHI/I}I ABJIAROTCA . qaCTHqHO-HOHCKOBOﬁ, METO
MATEMATHYCCKOT'O MOACIINPOBAHMA, aKCUOMAaTHUYCCKUU MCTO/.

DopMBbI KOHTPOJIA:
Tak Kak 3TOT Kypc SBJISETCS IOMOJTHUTEIBHBIM, TO OTMETKA B 0ajiaXx HE CTaBUTCS.

yanHﬁCH YUUTCA OOCHHUBATD cebs u APYIrux CaM, 4TO IIO3BOJIACT pa3BHUBATH
YMCHHUA CaMOaHaIn3a U CHOCO6CTByeT Pa3BUTHUIO CAMOCTOATCIBHOCTH, KaK
CBOI?ICTBY JIMYHOCTHU Yy4aIICrocs. BrisBiaenue IMPOMCIKYTOYHBIX 1 KOHCYHBIX
PE3YJIBbTATOB YUAIIMUXCA IIPOUCXOIUT YCPEC3 MPAKTUICCKYIO ACATCIbHOCTD,
3a4YCTHBIC pa6OTBI:

* TeMaTU4ecKas moA0OpKa 3a/1a4 pa3InIHOTO YPOBHS CIOKHOCTH C
MIPEICTABIICHUEM PA3HBIX METOJIOB PEIICHUS B BUIC TEKCTOBOIO
AOKYMEHTA, NMpe3eHTalnu, (pJdII-aHuMAaI|, BUAEOPOJIMKa i Web -
CTpPaHuIbI (caiiTa)

* BBICTAaBKa ITPOCKTOB, HpGBCHTaHHﬁ;

* IEMOHCTpAIIHS YKCIIEPUMEHTA, KAYECTBEHHOM 3a7]a41 ¢ KaUeCTBEHHBIM (YCTHBIM
WJIU B BUJIC MPUJIOKEHUSI, B TOM UHCIIe, TPE3CHTAIlMEe ) ONTMCaHUeM TIpoliecca Ha
3aHIATHH, (PEeCTUBAIEC SKCIEPUMEHTOB; (PU3UUECKUE OJTUMITUAIBI.



Ne | laTta HaumenoBanue Hcnoan3oBanue IpUMeYaHue
IIPOBE/ICHUS | pa3/iesioB M TeEM
n/m o0opynoBaHus
YPOKOB eHTDA
I[linan | dakr IeHTp
€CTeCTBEHHOHAYYHOMU
U TEXHOJIOTMYeCKOM
HanpaBJICHHOCTel
«Touka pocra»
1. Beenenue (14)
BBoanoe 3ansatue. Llenn | KomneroTepHoe
U 3a/1a44 Kypca. o0opyoBaHuE
1 TexHnka 6€30MaCHOCTH.
2. Posib 3KCIIEpUMEHTA B sKM3HM 4ejioBeka (34)
Cucrema eauHul, Kommbrorepnoe
MIOHSITHE O obopyoBaHue
MPSMBIX U KOCBEHHBIX
2 MU3MEPEHUSAX
dusnueckuit OGopynoBanue st
JKCIIEPUMEHT. J€MOHCTpaLUn
Bunsl pusnueckoro
AKCIIEPUMEHTA.
[TorpemHocTh
n3MepeHus. Bubl
MOTPEUTHOCTEN
n3Mepenus. Pacuér
MOTPEIIHOCTH
3 WU3MEpPCHUS.
JlabopaTtopHnas pabora | O6opymoBaHue s
«3mepenune o0beMa 71ab0paTOpHBIX padboT
TBEPJIOTO U YUCHUYECKUX
OTIBITOB
tenay. [IpaBuia
odopMIICHUS
4 nabopatopHOil pabOTHI.

3. Mexanuka (84)




PaBHOMEpHOE 1
HEPABHOMEPHOE

JABHKCHUS.

['paduueckoe
IpEJCTaBICHHUE

JABHKCHUS.

Pemenune rpaduueckux
3ajad,

pacyer yTH U CpeaHEN
CKOPOCTHU

HCPABHOMCPHOTO
JABHKCHUS.

[TonsiTue nHepUUU U
UHEPTHOCTH.

LlenTpoOexHas cuia..

O6opynoBanue s

1abopaTopHBIX paboT
U YICHHUECKHUX
OTBITOB (Ha 0aze

KOMIIJICKTOB JJIs1
orn)

Cuia ynpyroctu, cuia
TpEHUs

10

JlaGoparopHas paboTa

«ccnenoBanue
3aBUCUMOCTH

CHUJIbI yIIPYTOCTH,
BO3HUKAIOIIEH B

HPYXXHHE, OT CTEIICHH
nedopmaru

IIPYKUHBD).

11

JlabopaTtopHas pabota

«Omnpenenenune
koadurmenTa

TPEHUS Ha
TpUOOMETpE.

O6opynoBanue st

1ab0paTOpHBIX paboT
U YICHHUCCKHUX
onbITOB (Ha 6aze
KOMIUICKTOB JISI

orn)

12

JlaGoparopHas paboTa

OGopynoBanue st




«HccnenoBanue 1ab0paTOpHBIX padboT
3aBUCUMOCTH U YYEHUYECKHUX
OTIBITOB

CUJIbI TPEHHUSI OT CHJIbI
HOPMAJIbHOTO
JABIICHUS .

4. 'mapocratuka (124)

13

[InoTHOCTB. 3amaua O6opynoBanue s
uaps ['epona J€MOHCTpalni

14

Pemenue 3agau
MOBBIIIIEHHOM

CJIOKHOCTH Ha pacycT
IINTIOTHOCTH

BCIICCTBA.

15

Pemenue 3amau O6opynoBanue st
MOBBIIIIEHHOM JIEMOHCTpaIAN

CJIO’KHOCTH

16

JlaBlieHME XKUJIKOCTH U
raza. 3aKoH

ITackamns

17

Coobmaroruecs
COCY/IBI.

18

JlaGopatopHas padota | O6opyaoBaHue s

«M3roToBieHne Moaenu | 1a00paTOPHBIX padOT
dboHTaHa» Y YYEHUUECKHUX

19

ombITOB (Ha 6aze
JlabopaTopHas pabora | kommiekToB it OI'D

«M3roroBieHue MoJaeIu
dboHTaHA»

20

3akon Ilackans.
JlaBneHue B

KUIKOCTAX U ra3ax.

I'mppasinueckue




MalInHEI.

Coo0maronmecs
COCY/IBI.

21

Brrrankusaromas cuna.

3akoH

Apxumerna.

O6opynoBanue st
JIEMOHCTpaAN

22

JlaGoparopHas paboTa

«BpIsicHEHHME yCIIOBUS
IUIaBaHUs

TCID.

O6GopynoBaHue JJjist

1abopaTopHBIX paboT
U YYCHUYECKHUX
OTIBITOB

23

bnox 3aya4 Ha 3akoH
ITackans,

3aKOH Apxumena.

24

briok 3ama4 Ha 3aK0H
ITackans,

3aKOH Apxumena.

O6opynoBanue st
J€MOHCTpaLUn

5. Craruka (104)

25

biok. Peruar.

26

PaBHOBECHE TBEpIBIX
TeJ1. MOMEHT
cuJbl.IIpaBuio
MOMECHTOB.

O6GopynoBanue st
JNEMOHCTpaLHAN

27

LlenTp TsKECTH.
UccnenoBanue
Pa3IMYHBIX
MEXaHUYECKHUX CUCTEM

28

KomMmOuHupoBanHbie
3a7a4H,

UCIIOJIb3YS YCIOBUS
pPaBHOBECHSI.

29

KomOunupoBanHbie
3aJa4H,

O6opynoBanue st
JNEMOHCTpaLHN




WCIIOJIB3Ys YCIIOBUS
paBHOBECHS

30

JlaGoparopnas paboTa

«3roToBiieHne
paboTarorieit

CUCTEMBI OJIOKOBY.
Odopmiienue

paboThI.

31

Pabota Haz mpoekToM
«bi1oxny.

JlabopaTtopHas pabora

«3rorosiieHue
paboTaroiieit

CHUCTEMBI OJIOKOB).

O6opynoBanue s

1abopaTopHBIX paboT
U YYEHUYECKHUX
OnBITOB (Ha 0aze
KOMILIEKTOB Jij1s1 OI'D

32

JlaGoparopHas pabota

«M3rorosiieHue
paboTaroiei

CHUCTEMBI OJIOKOB).

O6opynoBanue st

1abopaTopHBIX paboT
U YUYEHUYECKHUX
OTIBITOB

33

Odopmienue paboThl.

34

3amnuTa IpoeKTOB.

Komnerorepaoe
0o0opynoBaHue

KanengapHo-TemaTu4eckoe niaHupoBaHue 8 Kiacc

No

1/

JlaTa

IIPOBEICHUSA

Il1an

dakr

Tema ypoka

HUcnoan3oBanue

o0opynoBaHus
LeHTpa

€CTeCTBEHHOHAYYHOH
M TEXHOJIOTnYecKou

HANPaBJEHHOCTEH
«Touka pocra»

IIPUMEYAHUE

1. BBenenue

(19)

BBogHoe 3anstue. Lleau

W 3aJ1a4M Kypca.

Komnrrorepnoe
obopynoBaHue




Texnuka 0€30MaCHOCTH.

2. TenoBble siBJjieHusi (12 4)

PaznooOpasue KommerotepHoe
TEIJIOBBIX SIBJICHUH. o0opynoBaHue
TemoBoe pacmupenue

TeN.

JlaGoparopHas paboTa O6opynoBanue st

«3MeHeHust IIMHbI
Tesa npu

71a00paTOPHBIX PabOT
U YICHHUECKHUX

OTIBITOB
HarpeBaHuM U

OXJIQKICHUW.

Temnonepenaua O6opynoBanue s
HaGmronenue JEMOHCTpaIUi
TEIJIONPOBOAHOCTH

BOJIBI U

BO31IyXa.

JlaGoparopHas paboTa O6opynoBanue st

«3mepeHue ynenbHOu

TEIUIOEMKOCTH
Pa3JIUYHBIX

BCIICCTB)».

IlnaBnenue n
OTBEp/ICBaHHUE.

JlaGoparopHas paboTa
«OTtnuBKa

napauHOBOTO
COJIJATUKA»

71a00paTOPHBIX pabOT
U YUYEHUYECKHUX
onbITOB (Ha 6aze
KoMIUIEKTOB 11 OI'D

JlabopaTtopHas pabora

«Habmronenue 3a

O6opynoBanue s

1abopaToOpHBIX paboT

IUIaBJIEHUEM Y YYEHUUECKHUX
OINBITOB

JIbA»

Pemenue onuvmuanueix | O6opynoBanue s

3a1a4

JEMOHCTpaLUN




Ha YpaBHCHHUE
TEIJIOBOTO Oajtanca

Pemenue onumnuanueix | O6opynoBanue s
3a7a4 JNEMOHCTpaLAN
Ha PacuéT TEIIOBBIX
9 MIPOIIECCOB
JlaGopatopus
10 KpucTauiorpadum.
Hcnapenue u O6opynoBanue s
11 KOHJICHCAITHS. J€MOHCTpaluii
CocraB atmocdephl, O6opynoBanue s
JNEMOHCTpALAN
HaOJII0/ICHHE Mepexoa
HEHACBHIICHHBIX TAPOB B
12 HACBIIICHHBIE.
Bnaxnocts Bo3ayxa Ha | O0opyaoBaHue st
13 Pa3HBIX KOHTHHEHTAaX JNEMOHCTpaLH
3. DnekTpuueckue ABJaeHus (84)
Muxkpomup. Monenu OGopynoBanue st
aroma, JIEMOHCTpaIAN
CYILIECTBOBABIIIHUE O
14 Havaja XIX
Hcropust OTKpeITUSA U Komnrerotepnoe
JIEUCTBUSA obopymoBaHue
rajibBaHUYE€CKOTO
15 3JIEMEHTA
Hcropus coznanus
MeKTpoopHO
16 MaIlIMHbI
OnbiThl BonbTa. Kommbrorepnoe
DneKTpuYeCKuid o0opynoBaHue
17 TOK B BJICKTPOJIUTAX.
18 Pemenue onmuvmuanueix | O6opynoBanue s




3a7a4 Ha JNEMOHCTPALAN
3aKOHBI IOCTOSTHHOTO
TOKa
HaOmronenune OGopynoBaHue st
3aBUCUMOCTH JNEMOHCTpaLAN
CONPOTHUBIICHUS
MPOBOJAHUKA OT
19 TeMIrepaTyphl.
JlabopaTtopHas pabora O6opynoBanue s
«Omnpenaenenue 71a00paTOPHBIX paboT
CTOMMOCTH U YYCHUYECKUX
M3pacx0/IOBAaHHOM OMLITOB (Ha base
P a KOMIUIEKTOB 1151 OI'D
ANEKTPOIHEPTUH
110 MOIIIHOCTH
MOTPEeOUTENS U 110
20 CUETUUKY»
Pemenue onumnuanueix | O6opynoBanue st
3a7a4 J€MOHCTpaLUn
Ha TEIUIOBOE NEHCTBUE
21 TOKa
4. JeKTpOMAarHuTHbIE siBJieHHs (34)
DJIEKTPOMAarHUTHBIE O6opynoBanue 1
SIBJICHUSI. JIEMOHCTpPaIAN
DIIEKTPOU3MEPUTEIIbHBIE
22 IPUOOPHI.
Marunutnas anomanusi. | O6opyaoBaHue st
MarauTHbIe JIEMOHCTpaIA
23 Oypu
PaznoBugHOCTH
24 AJIEKTPOABUTATEIICH.
5. OnTuueckue siBjieHus (74)
HctouHuku cBera: O6opynoBanue s
25 TEIJIOBLIE, JIEMOHCTpAIIUMA




JIOMHMHCCHCHTHBIC

26

OKCIEepUMEHT
HaOJIIO/IEHNE.

MHorokpaTtHoe
MU300paKeHUE

npeaMcTa B HCCKOJIbKHUX
IINTOCKHUX

3CPKaJIax.

27

N3roToBUTH NEPUCKOIT U
C €70

MTOMOIIIBIO TIPOBECTH
HaOJII0IEHUS

OG6opynoBanue st
J€MOHCTpaLUn

28

[IpakTueckoe
UCIIOJIb30BaHUe

BOTHYTBIX 3CpKaJ

OGopynoBanue st
J€MOHCTpaLUn

29

3pI/IT€J'II>HI>I€ WJIIIO31H,

MOPOKIAEMbIE
IIPEJIOMIIEHUEM

ceera. Mupaxu.

30

Pa3BuTHre BOJTOKOHHOM
OIITUKHU

31

Hcnonb3oBanue
3aKOHOB CBETAa B

TCXHUKC

O6opynoBanue st
J€MOHCTpaLUn

6.4

CJI0BCK

u npupona (44)

32

ABTOMATHKA B HAIIICH
JKU3HHU .

33

Panno u reneBugenue

34

AJIbTEpHATUBHBIE
VMCTOYHUKHU

sHepruu. Bunsl

Kommbrorepnoe
0o0opymoBaHue




BHCKTPOCTaHHI/Iﬁ

35

Hayxka ceronns. Hayka n

0€301acHOCTh JIFOJICH.

KaJIeH)IapHO'TeMaTI/I‘IeCKOC IJIAHUPOBAHUE 9 kJacc

Ne | NaTa Tema ypoka HUcnoab3oBanue IIPUMEYAHNE
MIPOBEICHUS
n/m o0opynoBaHus
Ilnan | @akT IIEHTpa
€CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYECKOM
HANPaBJIEHHOCTEH
«Touka pocray»
1. Beenenue (14)
BBoanHoe 3aHsTHE. KomMnrrorepnoe
[enum u 3a7aun Kypca. | 000pyIOBaHUE
TexHuka
1 0€30IacCHOCTH.
2. Kunemartuka (7 4)
CnocoObI oImuca’us O6opynoBaHue s
JE€MOHCTpALAN
MEXaHU4YECKOTO
2 JIBIDKCHUS
[TpssmonnHeitHOE O6opynoBanue st
pPaBHOMEPHOE JE€MOHCTpALAN
JIBH>KEHUE TIO
mockoctu? CMOTpst
13 KaKOW TOYKHU
3 HaOIr01aTh




OTHOCUTEIBLHOCTh
JABHKCHUS.

CroxeHue IBUKEHUI.

O6opynoBanue s
JIEMOHCTPALIAN

JlabopamopHvie
pabombi:

«M3ydeHne IBHKCHUS
CBOOOIHO

NaJaroEero Teay,
«M3yuenne

JIBUKEHHMS Tella o
OKPYKHOCTH

O6opynoBanue st

1a00paTOPHBIX PadOT
U YICHUYECKHUX
OTIHITOB

Kak n Kyna nonerena
BHIIIHEBAS

Koctouka? Pacuer
TPaeKTOpUU

JIBUKEHHUS TEI U
IIEpCOHAXEN

pacckaszoB P.Pacmo o

O6opynoBaHue st
JIEMOHCTPALAN

Mironxay3eHe
Uctopuueckas O6opynoBanue s
PEKOHCTPYKIUS JIEMOHCTpAaINi

OILITOB [ amies mo
OIPEJICIICHUTO

YCKOPEHUS g.

Onpenenenue
CKOPOCTH

PaBHOMEPHOTO
JIBUKEHUS TIPH

MCIIOJIb30BaHUN
TpEeHaxkepa

«Oerosast JAOPOIKKa».

O6opynoBanue s
JIEMOHCTpaLUN

3. Iunamuka (84)

Cuna Bojm, cuia
yOEXKICHUS UITU

cuia - puzndecKast

O6opynoBaHue s
JIEMOHCTpaLUN




BeauyuHa?

JlabopamopHhasi
paboma:

((H?)MGPGHHC MacCChblI

O6opynoBanue st

1abopaTopHBIX paboT
U YICHUYECKHUX

10 Tea OTIHITOB
JIBr>KeHue Tena moJy
JIEVCTBHEM

11 HECKOJIBKHUX CHUJI
JIBUXKEHHE CUCTEMBI O6opynoBanue st
CBSI3aHHBIX JIEMOHCTpALIH

12 TEN
JlabopamopHhvie O6opynoBanue st

abomwi: «3yueHue
P I 1a00paTOPHBIX PabOT
TPEHUSI CKOJIBKEHUSD
1 YYCHUYECKHUX

13 OTIBITOB
Junamuka O6opynoBanue st
PaBHOMEPHOTO JIEMOHCTpALIHii
JIBHOKCHUS 10

14 OKPY’KHOCTH
Hcrtopus pazButus O6opynoBanue st
IIPEACTABICHAN JIEMOHCTpALHN
0 Bcenennorn.

15 ConneuHas cucrema.
OTtkpeiThs Ha KOHUKKe | OGopymoBaHUE NSt
nepa. JIEMOHCTpALHN
ITepsbie
HCKYCCTBEHHbIEC
CITyTHUKH

16 3emun.

4. Umnyabe. 3aK0H coXpaHeHus: UMITyJibca (34)

Kak BbI siXTY Kommneroreprnoe

17 Ha30BETe... obopynoBaHue
PeakTuBHOE IBMXKEHHUE

18 B [IPUPOJIE.




Paccnenosanue JITII ¢ | KomnbrorepHoe
TTOMOIIIBIO o0opynoBaHue
3aKOHA COXPAHEHHUSI
19 UMITYJIbCA
5. CraTtuka (24)
JlabopamopHas O6opynoBanue st
aboma:
P J1a00paTOPHBIX PadOT
«Onpenenenue U YYEHUYECKHUX
LIEHTPOB MacC OTIHITOB
Pa3IUYHBIX TeJ (TpH
20 crrocoba)y
[Tpumenenue npoctbix | KommnbsrorepHoe
MEXaHU3MOB B o0opyioBaHue
CTPOUTENBCTBE: OT
3eMJISTHKH 10
21 HeOockpeda
6. Mexanuueckue KoJjie0aHus U BOJIHBI (34)
Bunpr masitHukoB u ux | O0opyaoBaHue aiis
22 KoJieOaHuit JIEMOHCTpaIIHiA
23 YTO nepeHocur BoJiHa?
KonebarenbHbie
CHUCTEMBI B TIPUPOJIC U
24 TEXHUKE
7. D1eKTPOMATHUTHBIE KOJIe0AHUA U BOJHBI (24)
OkcniepuMeHTanbHass | Kommeroreprnoe
poBepKa o0opyoBaHuE
25 cBOMCTB DM BOJH.
UccnenoBanue Komnbrorepnoe
AJIIEKTPOMATrHUTHOTO o0opyoBaHuE
26 n3nydyenuss CBU-neun
8. Onruka (44)
. I3roroBnenue Komnbrorepnoe
27 MOJIEJIN o0opynoBaHuE




KaJIEMJOCKOIIA.

OkcnepuMmeHTanbHass | OGopyaoBaHue st
MpOBEPKaA JIEMOHCTpaLH
3aKOHA OTPAKCHUS

28 CBETa.
JlabopamopHas O6opynoBanue st

aboma:

P J1a00paTOPHBIX PadOT
«3mepenue U YYEHUYECKHUX
MOKa3aTelis OTIHITOB

29 MIPEIOMIICHUS BOJIBI»
Kak otnnyatorcs O6opynoBanue st
[oKa3aTeiau JIEMOHCTPALAN
MPEIOMIICHUS

30 I[BETHOTO CTEKJIa
9. ®u3uka aToMa M AaTOMHOIO0 saApa (44)
[Tornomenue u KomnrerorepHoe
UCITyCKaHUE CBETa o0opyioBaHue
aromamu. Ontuueckue | Kommbrorepnoe

31 CHEKTPBHI. o0opyaoBaHuE
N3mepenne KI1/]

32 COJTHEUHOM OaTapeu
Bnusnaue
pPaOaKTUBHBIX
W3JIy4YCHUHN HA JKUBbIC

33 OpraHU3Mbl
Crioco0bl 3a1UThI OT
PaMOAaKTUBHBIX

34 U3ITy4YEeHHUI




JIucT nomojiHeHUl M1 H3MEHEeHUu M

Jlara
BHECEeHUS
N3MEHEHUI

XapaKkrepucTHKAa U3MEHEHUH

PexBu3uThI
AOKYMEHTA,
KOTOPBbIM
3aKpeIieHo
H3MeHeHHne

IHoanuch
JMIA,
BHeCHIEero
3aluch
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