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ILi1anupyembie pe3yabTAThI OCBOECHUS NMPOTrPaMMbl BHEYPOUHOM
NAeSITeJIbHOCTH « JKCIIePUMEHTAPHH 10 Ppu3uKe» (C UCMOJIb30BaAHNEM
ooopynoBanus «Touka pocra») B 7-9 Kiaccax.

Peanuzanust mporpamMmbl ClIOCOOCTBYET JOCTHXKEHUIO CISAYIONIUX Pe3yJabTATOB:
JInu"ocTHBIE:
B cdhepe IMUHOCTHBIX YHUBEPCAIBHBIX YUEOHBIX JEUCTBUHN YUaITUXCS:

* yueOHO-TI03HABATEIbLHBIA HHTEPEC K HOBOMY YU4EOHOMY MaTepHally U crioco0am
peIIEHNsT HOBOM 3aJ1a4H;

* OpUEHTAlMs HA MIOHUMAaHHE IPUYMH yCIieXxa BO BHEYUYEOHOH 1EATEbHOCTH, B TOM
quCJie HAa CaMOaHAJIU3 U CAMOKOHTPOJIb Pe3yjIbTaTa, Ha aHaJIu3 COOTBETCTBUS
pe3ynabTaTOB TPEOOBAHUSIM KOHKPETHOM 3a/1a4H;

* c1IOCOOHOCTh K CAMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH BHEY4EOHOI
NESTENIbHOCTH;

Obyuaowuiics NOIy4um 8603MOHNCHOCMb 015 POPMUPOBAHUSL:

® BHYTpeHHCI\/'I IMMO3UIKWHN HIKOJIbHUKA Ha YPOBHC ITOJIOKUTCIIbHOTIO OTHOIICHUS K
IIKOJIC, IIOHUMaHUA H€O6XO,III/IMOCTI/I YUCHUA, BBIPAKCHHOTO B HpeO6Ha,Z[aHI/II/I
y‘-IC6HO'HO3HaBaTeJ'IBHBIX MOTHUBOB,

* BBIpQXKEHHOM YCTONYMBOI yueOHO-I03HABATEIbHON MOTUBAIIUH YUECHUS;

* YCTOMYMBOr0 YueOHO-TI0O3HABATEIHLHOIO HHTEPECa K HOBBIM OOIIMM crioco0am
pelieHus 3a1ay.

MertanpeamerHsbie:
B cdepe peryasiTHBHBIX YHUBEPCATHHBIX YUEOHBIX EHCTBUN yUAITXCS:

* IJTAHUPOBATh CBOU JICUCTBUSA B COOTBETCTBUHM C OCTABJICHHOM 3a7ja4eil 1
YCJIOBUSIMU €€ peau3ali, B TOM YUCJIE€ BO BHYTPEHHEM ILJIAHE;

* YYUTHIBaTh YCTAHOBJICHHBIE MTPaBUJIa B INIAHKPOBAHUH U KOHTPOJIE crlocoba
pelIeHus;

* OCYILIECTBIIATh UTOTOBBIN U MOMIATOBBIM KOHTPOJIb 10 PE3YJIbTATY;

* OLICHUBATh NPABWIHBHOCTD BBITIOJTHCHHMSI ICWCTBHSI HA YPOBHE aJICKBATHOMN
PETPOCIIEKTUBHOM OIIEHKH COOTBETCTBHS PE3yJIbTaTOB TPEOOBAHUSAM JIAHHOU
3aJ1a4d M 3aJ]a9HOM 00J1acTH;

* aJICKBATHO BOCIIPUHHUMATh MPEIJIOAKECHUS U OLICHKY YUUTEEH, TOBAPUIIEH,
POAUTEIIEN U APYTUX JIIOAEH;

* paznuyaTh Croco0 U pe3yabTaT JCHCTBUS.

Obyuarowuiics noiyyum 603MONCHOCb HAYUUMCSL:



* B COTpYAHHUYICCTBEC C YUUTCIICM CTABUTH HOBBIC y‘IC6HBI€ 3aJa4u,
¢ IIPOABJIATH IO3HABATCIIbHYIO HHUIUATUBY B y‘-IC6HOM COTPYAHHUYCCTBE,

* CAaMOCTOSITEJILHO aJI€KBATHO OIIEHUBATH PABUILHOCTD BBIMIOJHEHUS ICUCTBUS U
BHOCHUTH HEOOXOUMBIE KOPPEKTHBBI B UCIIOJIHEHHE KaK 110 X0y €ro peain3alliH,
TaK U B KOHIIE IEUCTBHUS.

B cdepe moznaBaTebHbIX YHUBEPCAIbHBIX YUEOHBIX IEUCTBUI yUaIIUXCS:

* OCYLIECTBIISITh MOMCK HEOOXO0AUMON NHGOPMALIMH SISl BBITIOJIHEHUS] BHEYUEOHBIX
3aJJaHu# C UCTIOJIb30BAHUEM yUeOHO! JUTEPATYPhl U B OTKPHITOM
MH(POPMAIIMOHHOM MIPOCTPAHCTBE, YHIUKIONEANM, CIIPAaBOYHUKOB (BKJIIOYast
ANIEKTPOHHBIE, IU(DPOBBIE), KOHTPOIUPYEMOM MPOCTPAHCTBE

HNurepnera;

* OCYIIECTBIISATH 3aMUCh ((hUKcaIio) BEIOOPOUHON MHPOPMALIMK 00 OKPYKAIOIEM
MUpE 1 0 cebe caMoM, B TOM 4Yuciie ¢ moMoIsio nactpymernToB UKT;

* CTPOUTH COOOIIEHUS, TPOSKTHI B YCTHOM U MTUCHMEHHOH (opMme;
* MPOBOJIMTH CPABHEHHUE U KJIACCU(DHUKAIUIO 110 3aJaHHBIM KPUTEPHUSIM;
* YCTaHABIMBATh IPUYMHHO-CJIC/ICTBEHHBIC CBS3H B H3y4aeMOM KPYTE SIBICHUIA;

* CTPOUTH PaCCyXJICHUS B (POpME CBSI3H MPOCTHIX CYKICHHN 00 00BEKTE, €T0
CTPOCHHH, CBOMCTBAX U CBA3AX;

Obyuarowuiics noiyyum 603MOHCHOCHb HAYUUMbCAL:

* OCYIIECTBIISITh PACIIMPEHHBIN MOUCK MHPOPMAIIHH C HCIIOIH30BAHHEM PECYPCOB
oubsmorek u cetu HTEpHET;

* 3aIIMCHIBATh, (PUKCUPOBATH UH(OPMALINIO 00 OKPYKAIOLIUX SBJICHUSX C
noMoupto nHCTpymMeHToB UKT;

* OCO3HAHHO U IIPOU3BOJILHO CTPOUTH COOOIIIEHHUS B YCTHOM U MMMCbMEHHOMN (hopMe;

* OCYIIECTBIISITH BBIOOP Hanboiee 3(h(hEeKTUBHBIX CIOCOOOB pelIeHNUs 3a/1a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHIA;

* CTPOUTH JJOTUYECKOE PACCYIKICHUE, BKIIOYAIOIIEE YCTAHOBIECHUE PUUYNUHHO-
CJICJICTBEHHBIX CBSI3CH;

* MOTYT BBIMTH Ha TEOPETUUECKUN YPOBEHB PELICHHUS 3a7a4: PELICHUE I10
OIIPECIICHHOMY IIJIaHY, BJIaICHUE OCHOBHBIMU IIPUEMAMHU PEILIECHUS, OCO3HAHMS
NEATEIbHOCTH 110 PEIICHUIO 3aa4H.

B chepe kKOMMYHUKATHBHBIX YHUBEPCAIbHBIX YUECOHBIX ACHCTBUN yUaIIUXCS:

¢ AACKBATHO UCIIOJIb30BATh KOMMYHUKATUBHEIC, IIPEIKAC BCCTO - pCUCBLIC,
CpeacTBa AJId PCIICHUA PA3JIMYHBIX KOMMYHHKATHUBHLBIX 3a1d44, CTPOHUTH
MOHOJIOTHYCCKOC COO6HICHI/IG, BJIaACTDH I[I/IaJ'IOI’I/I‘-ICCKOI‘;I (1)0pMOI>i KOMMYHUKAIIUH,



UCIIOJIB3YS, B TOM YHCIie cpeacTBa U HHCTpyMeHTh KT u nuctaHiimoHHOTO
0OIIICHHS;

* IOIyCKaTh BO3MOKHOCTb CYIIIECTBOBAHHUS Y JIIOJIEU PA3IMYHBIX TOUYEK 3pECHHUs, B
TOM YHMCJIE HE COBIAJIAIOIINX C €r0 COOCTBEHHOW, U OPUEHTUPOBATHCS Ha MO3ULINIO
napTHepa B OOIIEHUH U B3aUMO/ICIICTBUH;

¢ YYUTBIBATDb PA3HbIC MHCHHUA U CTPCMHUTLCA K KOOPAWMHAIWH PA3JINIHBIX HO3I/IHHI>'I
B COTpPYAHHUYICCTBC,

° (1)OpMy.TII/Ip0BaTI> COOCTBEHHOE MHEHHE U ITO3HUIHUIO,

¢ JOrOBapUBaTHCA U IIPUXOJUTD K 06H16My PCUICHUIO B COBMECTHOU ACATCIBHOCTH,
B TOM 4YHCJIC B CUTyalluW CTOJIKHOBCHHUA HHTCPECOB,

Obyuarowuiics noxyyum 603MONCHOCHb HAYUUMbCAL:

* YUUTHIBATH U KOOPJAUHUPOBATH B COTPYTHUUECTBE OTIUYHBIE OT COOCTBEHHOM
MO3ULIAN IPYTUX JTIOJEH;

* YYUTHIBATh pa3Hble MHEHUS U HHTEPECH 1 000CHOBBIBATH COOCTBEHHYIO
MIO3UIIHIO;

* [IOHUMAaTh OTHOCUTEIbHOCTh MHCHUM U ImoaAXoa0B K pCHICHHUIO HpO6J’ICMBI;

* AQpryMEHTHUPOBATH CBOIO IMO3ULIUIO U KOOPAUHUPOBATH €€ C O3ULIUAMU
NapTHEPOB B COTPYIHUYECTBE MTPHU BHIPAOOTKE OOIIEr0 pelIeHUs] B COBMECTHOU
NEATEINbHOCTH;

* 33/1aBaTh BONPOCHI, HEOOXOAUMBIE JIJIs1 OpraHU3aLUH COOCTBEHHOM AESITENbHOCTU
U COTPYJAHUYECTBA C MAPTHEPOM;

* OCYIIECTBIISITh B3aUMHBIN KOHTPOJIb M OKa3bIBaTh B COTPYIHUYCCTBE
HEOOXOIUMYIO B3aMOTIOMOIIIb.

IIpeamerHbie:

- OPUCHTHUPOBATHCA B ABJICHUAX U 00BEKTax OKPYXKaromero Mmpa, 3HaTb rpaHUIbL
HUX IPUMCHUMOCTH,

- MOHUMATh onpeaeaeHus GUINIESCKUX BEIMYMH U TOMHUTH OTPEACIISIONIIE
(bopMyIbI;

- IOHUMAaTh KaKuM (1)H3H‘-IGCKI/IM IMpUHOUIIAM U 3aKOHAM IMMOAYHUHATOTCA TC WU
WHBIE 00BEKTHI U SIBJICHUS IIPUPOIELI;

- 3HAaHWE MOJIEJIH MMOMCKA PEIICHUH IS 3a1a4 10 (DU3HKe;
- 3HaTh TEOPETUYECKUE OCHOBBI MAaTEMATHKH.
- IpUMEYaTh MOJIEIH SBJICHUN U 00BEKTOB OKPY>KAIOIIETO MHUPA;

- AHAJIM3UPOBATDH YCJIOBHUC 3a1a4H;



- nepeopMyIUpOBaTh U MOJEIUPOBATh, 3aMEHSITh UCXOJHYIO 3a/1a4y JPYTrou;
- COCTABJIATH IIAH PEIICHUS;
- BBIJIBUTATh U POBEPSTH MPEIaracMble 151 PEIICHUS TUIIOTE3bI;

- BJIaACTh OCHOBHBIMHU YMCTBCHHBLIMH OIICPpalAMHU, COCTABIIAIOIMIUMHU ITOUCK
PCUICHUA 3aJa4H.

Conep:kaHnue nporpaMMbl BHEYPOUYHOM 1eSITEJIbHOCTH

7 kJjace

BBenenue. BBognoe 3ansarue. Llenn u 3amaun kypca. TexHuka 6€301macHOCTH.
PoJib 3kcniepuMeHTA B )KM3HHU Y€JI0BEKA.

Teopus: VI3yuntb OCHOBBI TEOpUU ITOrpeiiHOCTEN. [lorpemnocTy npsAMbIX U
KOCBEHHBIX U3MEPEHUH, MaKCUMaJIbHAs TOTPEIIHOCTh KOCBEHHBIX U3MEPEHUI,
y4eT MOTPeITHOCTeN n3MepeHuil mpu noctpoennu rpadukos. [Ipencrasienne
pe3yJbTaTOB U3MEPEHHM B (hopMe TaOIuIl U TpaUKOB.

TIpaxmuxa: OCHOBBI TEOPUH MOTPEITHOCTEH MPUMEHSATH [IPU BBITIOJTHEHHH
OKCIEPUMEHTATBHBIX 3a/1a4, IPAKTUIECKUX PaboT. (¢ MCMOJIb30BaAHHEM
odopynoBanus «Touka pocrTay)

Xapaxmepucmuka OCHOBHbBIX 6UOO0E OesIMENIbHOCU:

[TpuBoauTh IpUMEPHI 00BEKTOB M3yUeHUs PU3UKU (PU3HMUECKUE SIBICHUS,
dbuznyeckoe Teno, BenecTBo, (husnyeckoe mnoje). Habmronate u aHaIM3upoBaTh
busnueckue siBiaeHus (GUKCUPOBATH U3MEHEHHS CBOMCTB 00BEKTOB, CPAaBHUBATH
ux 1 0000maTh). [I03HAKOMHUTHCS € IKCTIEPUMEHTAIBHBIM METOIOM MCCIICIOBAHUS
npupoasl. COopka mpruOOpOB U KOHCTPYKIMHU. Mcnionb30BaHNE N3MEPUTETHHBIX
npubopoB. BeinonHeHne 1a00paTOPHBIX U MPAaKTHYECKUX padboT. Jlnarnoctuka u
YCTpaHCHHE HEUCIIPABHOCTEH

HpI/I60pOB. BBICTpaI/IBaHI/Ie THUIIOTE3 HA OCHOBAHHUHN NMCIOIINXCA JaHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE U HEpaBHOMEpHOe JBrxkeHue. [ paduueckoe
npeacTaBieHHUe ABMKEeHUs. Pemenne rpaduieckux 3aaad, pacueT MyTH U CpeTHen
CKOpPOCTH HEPAaBHOMEPHOTO IBWkKeHUS. [[OHITHE MHEPLIUU U UHEPTHOCTH.
[entpobexnas cuna. [I[puMeHeHne TaHHBIX PU3NUECKUX MTOHSITUHN B
AKU3HENIEATEIbHOCTH YesioBeka. Cuila ynpyrocTu, Cuiia TPEHUS.

Ilpaxmuxka: ViccnenoBanue 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BOSHUKAIOILIEH B
py>HUHE, OT cTeneHu Aedopmaiuu npyxuHsl. Onpeaenenue kodpduimenra
TpEHUs Ha TprOOMeTpe. (¢ MCMoJIb30BaHNeM 000py1oBaHus « Touka pocTay)

HCCJ’IGI{OB&HI/IC 3aBUCUMOCTHU CUJIBI TPCHUA OT CUJIbI HOPMAJIbHOT'O NAaBJICHUA.



Xapakmepucmuka OCHOBHBIX U008 0esIMeIbHOCU.

AmHanu3 Tabnuil, rpagukoB, cxeM. [lorck oObsICHEHNS HAOII01a€MbIM COOBITHUSIM.
Onpenenenre CBOMCTB MPUOOPOB TIO YEPTEKAM U MOJIEIISAM. AHAJIN3
BO3HUKAIOIIUX NPOOJIEMHBIX cuTyaluid. M3o0paxars cucTeMy KOOpJWHAT,
BBIOMpATh TEJIO OTCUYETA U CBA3BIBATH €r0 C CUCTEMOM KoopauHat. Mcnoib30BatTh
CUCTEMY KOOPIWHAT JJIsl U3YUEHUS IPSIMOJIMHENHOTO JABMKeHus Tena. Coopka
puOOPOB M KOHCTPYKIMA. Micrionb30BaHNEe U3MEPUTEIIBHBIX TPUOOPOB.
BrimonaeHne 1ab0opaTopHBIX U MPAKTHYECKUX PaboT (€ MCMoJIb30BaAHUEM
odopynoBanus «Touka pocta»). /lnarHocTika U yCTpaHEHUE HEUCTIPABHOCTEH
npuOopoB. BricTpanBaHue rumnore3 Ha OCHOBAaHWU UMEIOIIUXCS TAaHHBIX.
KonctpyupoBanue n MmoaenupoBaHue. BeIIOTHEHUE 3a1aHAN 1O
yCOBEPIIICHCTBOBAHUIO MPUOOPOB. PazpaboTka HOBBIX BApUAHTOB OIBITOB.
Pa3paboTka 1 mpoBepKa METOIUKH SKCIIEPUMEHTAIBHOM paboThl. PaboTa B ManbIx
rpynmnax. AHaJIM3UPYIOT, BHIOUPAIOT 1 0OOCHOBBIBAIOT CBOE PEIICHUE, IEHCTBUS.
[Ipencrapiienue pe3yabTaTOB NAPHOM, TPYIIIOBOM JIESITEIBHOCTH. Y YaCTHE B
JIMAaJIoTe B COOTBETCTBUHM C MPABUIAMU PEYEBOTO MTOBEICHUSI.

I'mapocraTuka.

Teopus: 3axkon Apxumena, 3akoH [lackains, ruipocTaTHYeCKOE JaBICHHE,
COO0UIAIOLIUECS COCY/Ibl, TUAPABINYECKHE MAILIUHBI.

Ilpaxmuka. 3a0ayu: BHITAIKUBAIOIIAS CUJIA B PA3IMYHBIX CHCTEMaX; MPUOOPHI B
3aavax (COOOMIAOIINECS COCY/IbI, THIPABINYECKIE MAITUHBI, phIYaru, OJI0KH).
DKCIepUMEHTAITLHBIC 3a/1aHUS:

l)usmepenue cuiibl Apxumena, 2)u3MepeHre MOMEHTa CUJIbI, IEHCTBYIOIIErO Ha
pbryar, 3)usmMepeHue

paboThI CUJIBI YIIPYTOCTH TP MOIbEME IPy3a € MOMOIIIBIO MOJIBUKHOTO WU
HETIOABIKHOTO OJ10Ka. (€ Menoab3oBaHueM o6opynoBanusi «Touka pocTay)

XapaKmepucmuKa OCHOBHDBIX U008 0esIMeIbHOCU.

Amnanu3 tabnuil, rpadukoB, cxem. [lonck o0bsicHeHNs HaOII0JaEMbIM COOBITHSIM.
Co6opka npruOOPOB M KOHCTPYKIIMH. Vcionbp30BaHNE N3MEPUTEILHBIX TPHOOPOB.
BrimonaeHne 1a00paTOPHBIX U MPAKTHYECKUX paboT. J[MarHocTHKa M yCTpaHECHHE
HEHUCIPaBHOCTEH MpuOOpoB. BeicTpanBaHue runoTe3 Ha OCHOBAHUH UMEIOTITUXCS
nauubeiX. KoHcTpynpoBanue n moaenupoBanue. Pabora B MajbIx rpymnmax.
AHaTM3UPYIOT, BRIOUPAIOT 1 000CHOBBIBAIOT CBOE PEIICHHE, ICHCTBHS.
[IpencraBneHue pe3yIbTaTOB MApPHOH, TPYNIOBO AesTenbHOCTH. [TonroroBka
COOOIIEHNH U TOKJIaI0B. YYacTHE B TUAIOTe B COOTBETCTBUU C MPaBUIIAMH
PEUEBOro MOBEACHUS.

CrarTuka.

Teopus: biok. Peruar. PaBHOBecue TBEPABIX TEII. Y CIOBUS paBHOBECUSA. MOMEHT
cuisl. [IpaBuno moMeHnToB. LleHTp TsxecTn. MccnenoBannue pa3innuHbIX



MCXAHHUYCCKHUX CUCTEM. KOM6I/IHI/IpOBaHHBIe 3aJlauu, UCII0JIb3YyA YCIOBUA
PaBHOBCCHA.

Ilpaxmuxa: V3roToBiienne paboTaromiel CHCTEMbI 0JIOKOB.
Xapaxkmepucmuka 0CHO8HbIX U008 0esAMeNbHOCHU:

Amnanu3 Tabnuir, rpaduxos, cxem. [Touck o0bsICHEHHS HAOTI0JAEMbIM COOBITHSIM.
OrnpeneneHre CBOMCTB MPUOOPOB MO YepTeKaM U MOJACISIM. AHAU3
BO3HUKAIOIIUX MMPOOJIEMHBIX cuTyanuii. Habmonate aelicTBre mpoCThIX
MexaHU3MOB. [103HaKOMUTBCS ¢ PU3UUECKON MOJIEINIbIO «a0COIIOTHO TBEPI0E
Tenoy». Pemars 3a1aun Ha MpUMEHEeHHE yCIOBUsI(TpaBUiia) paBHOBECHS pblyara.
[IpumensaTs ycioBue (MpaBuiio) paBHOBECHS pblyara Ajisi OObsICHEHUS AeCTBUS
Pa3IMYHBIX HUHCTPYMEHTOB, UCIIOJIb3yEMbIX B TEXHHUKE U B ObITY. COOpKa
npruOOPOB U KOHCTPYKUMA. FIcOIb30BaHNE U3MEPUTENBHBIX IPUOOPOB.
Brinonnenne 1abopaTopHbIX ¥ TPAKTUYECKUX padoT. Jlnarnoctuka u

yCTpaHEHHE HEMCITPaBHOCTEH MpruOOpOB. BricTpanBaHue TUIIOTE3 HA OCHOBAHHUH
UMEIOIIUXCS JaHHbIX. KOHCTpyHpoBaHUe U MOIeIMpOBaHue. BrIoHeHNE
3aJIaHMi TI0 YCOBEPIIIEHCTBOBAHUIO MPUOOPOB. PazpaboTka HOBBIX BApHAHTOB
onbITOB. Pa3paboTka 1 npoBepka METOJUKH SKCIIEPUMEHTAILHON pabOTHI.

Pabota B ManbIx rpymnmnax. AHaIU3UPYIOT, BBIOMPAIOT U 0OOCHOBBIBAIOT CBOE
pemenune, nercrus. [IpeacraBienne pe3ybTaToOB NapHOU, TPyHIIOBON
nesitenbHOCTH. [lonroroBka coobienuit U 10k1a10B. OCyIeCTBISIOT
CaMOOLICHKY, B3aUMOOLIEHKY JEATEIbHOCTH. Y YaCTHE B JUAJIOTE B COOTBETCTBUU C
IIPaBUJIAMH PEYEBOIO MOBEACHUS.

8 Kjacc

TenioBbIE SIBJIEHUS.

TennoBoe pacmmpenue tei. [Iporeccel niaBieHus: 1 OTBEPAEBaHUS, UCTIAPEHUS U
KOHJeHcanuu. Terornepenaya. BiaaxHOCTh BO31yXa HAa pa3HbIX KOHTUHEHTAX.

Jlemoncmpayuu: 1. Habmonenue tastaus nbaa B Bojie. 2. CKOPOCTH UCTIapeHus
pa3IMuHbIX xuAKocTel. 3. TeroBsie nBUTaTenu OyayIIero.

Jlabopamophwvie pabomsi (¢ MCNOJIb30BaHUEM 000pynoBaHus « Touka

poctay): 1. I3aMeHeHus JJIMHBI TeJla IPHU HarpeBaHUH U OXJIaKACHUH. 2. OTIIMBKa
napaduHOBOro coyyaruka. 3. Habmroaenue 3a rraBinenueM apaa 4. OT yero
3aBHUCUT CKOPOCTb HCTapeHust )KuakocTu? 5. HabroeHne TerionpoBoIHOCTH
BOJIbI M BO3/IyXA.

XapaKmepucmuKa OCHOBHBIX 8UO08 OeSIMEIbHOCIL:

CamocrosTenbHO (OPMYIIHPYIOT MO3HABATENLHYIO 33/1a4y. Y MEIOT C TOMOIIbIO
BOIIPOCOB JJOOBIBaTh HEJOCTANOIYI0 HHpopMaluto. Mcnonas3oBanue



U3MEPUTEIBHBIX TPUOOPOB. BrinonHeHne 1a00paTOPHBIX U MPAKTUYECKUX paOOT.
JlmarHocTrka v ycTpaHEHUE HEUCIIPABHOCTEH MpuOOpPOB. BricTpanBanue rumores
Ha OCHOBAaHMM UMEIOIIMXCA aHHbIX. KOHCTpyHnpoBaHue U MOJIETUPOBAHHUE.

Brinonnenue 3aganuii Mo ycoBepIIeHCTBOBAHMIO MPUOOPOB. Pa3paboTka HOBBIX
BapUaHTOB OMBITOB. Pa3paboTka 1 MpoBepKa METOAMKHU IKCIIEPUMEHTATIBHOM
paboTsl. PaboTa B ManbIx rpynnax. AHaIU3UPYIOT, BBIOUPAOT U 0OOCHOBBIBAIOT
CBOE€ pellenue, neuctsus. Ilpeacrasienue pe3yapbTaTtoB NapHOW, IPYIIIOBOU
NEATEIIBHOCTH. Y4YacTUE B JUAJIOTE B COOTBETCTBUU C IIPABUIIAMH PEYEBOTO

ITIOBCACHMAI.
3ﬂeKTpI/I'-IeCKI/Ie ABJICHUA.

Mukpomup. Mojaenu atoma, cyuiectBoBasuiue 10 Hayana X1 X. Ucropus
OTKPBITHS U JEUCTBUS TAIbBAHUYECKOTO dieMeHTa. McTopust co3nanus
anexTpodopHoi MamuHbl. OneIT BombTa. DIIeKTpUUECKHil TOK B 3JICKTPOJIUTAX.

Jlemoncmpayuu: (¢ HcmoJib30BaHueM odopyaoBaHus « Touka pocray)
1. Mogaenu atromoB. 2. ["albBaHUYECKHE JIEMEHTHI. 3. DIeKTPoPOopHOi
MamuHbL. 4. OneiTel BosbTa 1 ["'anpBaHm.

Jlabopamophwvie pabomul: 1. Co3nanne raTlbBAHNYECKUX YJIEMEHTOB U3
MOAPYYHBIX CPEACTB. 2. DIESKTPUUYCCKUM TOK B )KHIKOCTSIX CO3AaHUS «30JI0TOTO
KITFOUHKA) .

Xapaxmepucmum OCHOBHBIX BUJOB JCATCIIBHOCTH.

VYrpaBisitoT CBO€H MO3HABATEIHLHON U yUeOHOU NeATeIbHOCTHIO TOCPEACTBOM
IIOCTAHOBKHU LIEJIEH, TTIAHUPOBAHHUS, KOHTPOJIA, KOPPEKIIMU CBOUX JECUCTBUMN U
OILICHKHU YCHEIIHOCTH ycBOeHUs. CpaBHUBAIOT CIIOCOO U pe3ybTaT CBOUX
NEUCTBUN C 00pa3IOM - IUCTOM CONPOBOXKIeHUA. OOHAPYKUBAIOT OTKIOHEHUS.
OO1yMBIBaIOT IPUYMHBI OTKJIOHEHUH. OCYILIECTBISIOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb. MICrioib30BaHNE H3MEPHUTEIBHBIX TPUOOPOB. BrimloHeHHEe
71a00paTOPHBIX U MPaKTUYECKUX PadoT. J{uarHocTHKa U yCTpaHEHUE
HeucnpaBHOCTEN TpruOOpoB. BricTpanBaHue runoTe3 Ha OCHOBAHUM UMEIOLITUXCS
naHHbIX. KOHCTpynpoBaHue U MOJEIUPOBAHUE.

3J1€KTpOMaFHI/ITHbIe ABJICHHUA.

MarnuTtHoe 10J1€ B BemecTBe. MarauTHas aHoMaliis. MarHuTHBIE OypH.
Pa3HoBUIHOCTH 3JIEKTPOU3MEPUTEIBHBIX TPUOOPOB. Pa3HOBUIHOCTH
3JIEKTPOJBUTATEIICH.

Jemoncmpayuu (¢ ucnoab3oBannemM odopynoBanus «Touka pocta»): 1.
HarnsagnocTs oBeieHus BelecTB B MarHuTHOM T1iosie. 2. [IpesenTanuu o



MarHUTHOM T10Ji€ 3eMJIU U O MarHUTHBIX Oypsix. 3. JlemoHcTparus
Pa3HOBUIHOCTEHN IEKTPOU3MEPUTENBHBIX MPUOOPOB. 4. HarmsimHOCTH
Pa3HOBHUIHOCTEU JIEKTPOJABUTATEIIEH.

Jlabopamophwvie pabomui: 1. iccnenoBanue pa3audHbIX JIEKTPOU3MEPUTENBHBIX
nprOOpOB.

Xapakmepucmuka OCHOBHBIX U008 0esIMeIbHOCHIU:

VYpaBisioT cBOel O3HABATENIHON U y4€OHOM 1ESITEIbHOCTHIO OCPEACTBOM
IIOCTAHOBKHU LIEJIEH, TTIAHUPOBAHHUSI, KOHTPOJIA, KOPPEKIMU CBOUX JECUCTBUMN U
OLICHKHU YCHEIIHOCTU ycBOeHUs. CpaBHUBAIOT CIIOCOO U pe3yIbTaT CBOUX
JEHCTBHI ¢ 00pa31oM - TUCTOM COMPOBOkAeHUA. OOHAPYKMBAIOT OTKJIOHEHHUSI.
OO1yMBIBAaIOT IPUUKHBI OTKJIIOHEHUH. OCYLIECTBIISIIOT CAMOKOHTPOJIb U

B3aUMOKOHTPOJIb.
Onrnueckue ABJICHUA.

Hctounnku cBeTa: TEII0BbIC, JIOMUHECIICHTHBIC, HCKYCCTBEHHBIC. MI3roTOBICH e
KaMmepbl - 00CKypa U UCCIIe0BaHNE U300paKEHHUSI C TOMOIIBIO MOJICIIH.
MHorokpaTHoe n300paxxeHue MpeaMeTa B HECKOJIbKUX IUIOCKUX 3epKajlax.
M3roroBUTH NEPUCKOII U C €0 MOMOIIBIO TPOBEeCTH HabmoAeHus. [IpakTuyeckoe
UCIIO0JIb30BaHUE BOTHYTHIX 3€pKajl. 3pUTEIbHbIE NIUTIO3UHU, TOPOKIAEMbIE

npeaoMieHreEM cBeTa. Mupaxu. Pazsutre BOJIOKOHHOM onTuKu. Vcnonp3oBanue
3aKOHOB CBETa B TEXHUKE.

Jlemoncmpayuu(c HcnoJib30BaHueM odopyaoBanusi «Touka pocray)
1. Paznuunble UCTOYHUKH cBeTa. 2. I300pakeHre npeiMeTa B HECKOJIbKUX

IUIOCKUX 3epkaiiax. 3. M3o0paxeHue B BOTHYTHIX 3epkaiax. 4. Mcnonb3oBanue
BOJIOKOHHOM ONTHUKHU. 5. Y CTpOCTBO hoTOanmapaToB, KHHOPOEKTOPOB,
KQJIEUIOCKOTIOB.

Jlabopamophwvie pabomuwi: 1. I3roToBieHrne Kamephl - 00CKypa U UCCIIeOBaHUE
M300paKCHHSI C IIOMOIIIBIO Mojiend. 2. [IpakTnyeckoe NpUMEHEHUE TUTOCKHIX
3epkait. 3. [IpakTryeckoe uCoap30BaHe BOTHYTHIX 3epKail. 4. 3rotoBnenue
MIEPUCKOTIa U HAOTIOACHHSI C TOMOIIHIO MOJIEIIH.

Xapaxmepucmuka OCHOBHBIX 6UO0E 0eSAMEIbHOCUL

VYpaBisioT cBOeH MO3HABATEIBHON U yU€OHOH 1E€ATEIbHOCTBIO TOCPECTBOM
IIOCTAHOBKH LIEJIEH, TUTAHUPOBAHUA, KOHTPOJIS, KOPPEKLIMYU CBOUX JIEVCTBUN U
OLIEHKH YCHEIIHOCTH YCBOEHUs. BoIIesioT v popMyIupyrOT MO3HABATEIbHYIO
1eNb. BRIIENAIOT KOJIMYECTBEHHbIE XapaKTEPUCTUKU 0OBEKTOB, 3a1aHHBIC
cnoBaMu. [ I[pyHUMArOT MO3HABATENBHYIO LIEb U COXPAHSIOT €€ IIPU BBIITOJIHEHUU

y4eOHbIX AeiicTBUuid. OCO3HAIOT CBOM eHCTBUSI. IMEIOT HABBIKM KOHCTPYKTHBHOTO
OOLIEHMSI B MaJIbIX TPYIIIaXx.



YeJ10BeK 1 Npupoaa

ABTOMAaTHKA B Hallen )Ku3HU. [Ipumepsl nCronp30BaHus aBTOMATHYECKHUX
YCTPOICTB B HayKe, Ha IPOU3BOACTBE U B ObITY. Cpenctpa cBsa3u. Paguo u
TeJeBUICHUE. AJIbTEPHATUBHBIE ICTOYHUKHN SHEPTUN. BUIBI 3JIEKTPOCTAHIINI.
Heo0xoauMocTh S5KOHOMHH TPUPOJHBIX PECYPCOB U HCIIOIH30BAHMS, HOBBIX
HKOJIOTUYHBIX U 0e30macHbIX TexHoJoruil. Hayka u 6e30macHOCTb JtoAei.

Lemoncmpayuu: 1. hoToMaTepuabl U CIIaliIbI [0 TEME.

Jlabopamopnwvie pabomui: 1.VI3yueHue 1eHCTBUIM CPEJICTB CBS3H, PATIUO U
TEJICBUICHUSL.

Xapaxmepucmum OCHOBHBIX U008 OesIMeIbHOCHU:

CamocTtosTenpHO (GOPMYTUPYIOT MMO3HABATEIHHYIO 3a7a9y. Y MEIOT (WITH
Pa3BUBAIOT) CIOCOOHOCTH C MIOMOIIIBIO BOITPOCOB TI00BIBATH HETOCTAIOITY IO
uHdopmaruro.

9 KJjacc
Kunemaruka

Crioco0slI onrcaHusl MEXaHUYECKOro IBMKeHus. CrcTemMa oTcyeTa.
[Ipssmonuuelinoe nBrkeHue. [IpsMonnHeiHOe paBHOMEPHOE IBUKEHUE T10
IJI0CKOCTH. IlepemMelienre u CKOpoCTh IPU PABHOMEPHOM IIPSIMOJIMHEHHOM
JNBUKEHUU MO IIIOCKOCTU. OTHOCUTENBHOCTD ABMKEHHUS. CI0KEHUE IBUKEHU.
[Ipuanun He3aBucuMocCTH BMKEeHUN. KpuBonvnHeHoe nBuxkeHue. JIBrkeHue
TeNa, OPOIIEHHOTO MO/ YIJIOM K TOpU30HTY. PaBHOMEpHOE IBUKEHUE 110
OKPY>KHOCTH. YTJI0Bast CKOpocTh. [lepnon n yacrora Bpamenuss. CKOpocTh

U YCKOPEHUE MPU PAaBHOMEPHOM JIBUIKEHUU IO OKPY>KHOCTH.
Jlabopamopnvie pabomui(c ucnojib3oBaHueM 06opyaoBanns «Touka pocTay):
N3yuenue nBrKeHMs CBOOOIHO MAJAOIIETO TeNa.

N3ydenne ABUXKEHUS IO OKPY>KHOCTH.

IIpumepHvie memwvl nPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

Ornpenenenre CKOPOCTH PABHOMEPHOT'O JIBMKEHUSI PU UCTIOJIb30BaHUHT
TpeHakepa «OeroBasi TOPOKKay.

Hcropuueckas peKOHCTPYKIIMS OMBITOB [ ajIuites 1o onpeIelIieHuI0 YCKOPCHHMS
CBOOOIHOTO MAEHUS TE.

[TpuHunBl padOTH MPUOOPOB JIs1 UBMEPEHUSI CKOPOCTEN U YCKOPEHUH.
[IpumeHeHne cBOOOIHOTO NAJAEHUS I U3MEPEHHSI PEAKIIMHU YETOBEKA.

Pacder TpaexTopun nBMkKEHHA EPCOHAKEN paccka3oB P.Pacmo.



Xapaxmepucmuka 0CHOBHbIX 6U008 OesimelbHOCMU: YTEHUE U 00CYKIECHUE TEKCTa
cTaTell MHTEPHET-CaTOB, OOCYKICHHE TOKJIAI0B U MPE3CHTAIINA, COCTaBICHUE U
pelieHue 3aaa4, 00CykK1eHue crnoco0oB pemrenus (moaroropka k OI'D o puszuke).

JIunamuka

Nuepunanbubie cucteMbl oTcuera. Cuita. 3akonbl HeroToHA. [IBUKEHME Tela oA
NEWCTBUEM HECKOJIBKUX CHJI. JIBUKEHHE CHCTEMBI CBSI3aHHBIX Tell. /[lnHaMuka
PaBHOMEPHOTO JIBUYKEHHSI MaTEpUAIbHOM TOUKH 110 OKpyxkHOCTH. Kitacchl cuit.
3aKOH BCEMUPHOTO TATOTEHNUSA. J[BHkKeHnE IaHeT. FICKyCCTBEHHBIE CITyTHUKH.

Conneunas cucrema. Mcropus passurtus npeacrasienuil o Beenennoi. Ctpoenune
U 3BONIOLIMS BeeneHHou.

Jlabopamopnvie pabomui(c ncnojb3oBaHueM o0opynoBanns «Touka poctay):

N3mepenne Macehl Tena ¢ UCIoIb30BaHUEM BEKTOPHOT'O PA3JIOKEHUS CHUIIBI.
N3yuyeHnue KuHEeMaTUKHU U TMHAMUKY PaBHOYCKOPEHHOTO JIBUYKEHUS (Ha MpuMepe
MalHbl ATBya). M 3yueHue TpeHUs! CKOJIbKEHHUS.

Hpumeprle membul nPpOEKNIHblX U ucwzedogameﬂbc;cuxpa60m:

Hcropuueckas pekoHCTpyKIus onbITOB KynoHa 1 AMOHTOHA IO ONIPEIETICHUAIO
BEJIMYMHBI CUIIBI TPEHUS CKOJIBKEHUS. [IepBble HCKYCCTBEHHBIE CITyTHUKH 3€MIIN.

Kak ornnuaroTcs MeXaHM4eCKHE MPOLIECCHl Ha 3eMJIE OT MEXaHUYECKUX
nponeccoB B kocMoce? Tena CostHeuHO#M cucteMbl. OTKPBITUSI HA KOHUMKE Tepa.

Xapaxkmepucmuka 0CHOBHBIX 8UO08 OesimelbHOCMU. YTCHHE U 00CYKICHHE TEKCTa
CTaTeil MHTEPHET-CAITOB, 00CYKIEHUE TOKIA 0B U MIPE3EHTAIMi1, COCTaBICHUE U
penieHue 3aaa4, o0CykJIeHne croco0oB pemieHus (moAaroroska k OI'D mo ¢usuke).

NmnyJbce. 3aK0H cOXpaHeHHUS UMITYJIbCA

Nmnynec. U3MeHeHne nmnylibca MaTepuaibHOi Touku. Cucrtema Teil. 3aKoH
COXpPaHEHHMS UMITYJIbCA.

IIpumepHvle membvl nPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

PeaxtuBnoe nsmxenue B npupoze. Paccnenosanue ITII ¢ momorbro 3akoHa
COXpPAaHEHUS UMITYJIbCA.

Xapakxmepucmuxa 0CHOBHbIX U008 0eAmMeNIbHOCHU. YTCHUE U 00CYXICHUE TEKCTA
cTaTell HHTEPHET-CalTOB, 00CYKACHUE TOKIAI0B U MPE3EHTAINN, COCTaBICHHE U
penieHue 3aaa4, 00CyxJIeHrne crnoco0oB penienus (nmoaroroska k OI'D nmo gpusuke).

Craruka

PaBHOBecue Tena. MomeHT citbl. Y CITOBHS paBHOBECUS TBEPAOTO Tena. [IpocTeie
MEXaHU3MBI.

Jlabopamopnulie pabomui(c ncnob30BaHuEeM 00opyaoBanus « Touka pocray):



OnpeneneHre NEHTPOB MACC Pa3IMYHBIX Tell (TpU cioco0a).
IIpumepnvie memol NPOEKMHBIX U UCCAEO08AMENCKUX PAOOM.

[TprMeHeHre IPOCTHIX MEXaHU3MOB B CTPOMTEILCTBE: OT 3EMJISTHKH JI0
HeOockpeba. MccnenoBanre KOHCTPYKIIUU BETIOCHUTIEIA.

Xapakmepucmuxa 0CHOBHbIX 81008 OesmelbHOCMU. YTEHHE U 00CYKICHHE TEKCTa
cTaTedl HHTEPHET-CaTOB, 00CYKICHUE JIOKIIAI0B U MPE3CHTAINN, COCTABICHUE U
perieHue 3aaa4, o0CykKJIeHue Croco0oB pemieHus (moAaroroska k OI'D mo ¢usuke).

MexaHnuueckue KoJie0aHusi U BOJHBI

Mexannueckue konebanus. [IpeodpazoBanue sHEPTUU PU MEXAHUUECKUX
Kosebanusx. MareMaTudeckuil ¥ NMpy>KUHHBIN MasiTHUKH. CBOOOIHEIE,
3aTyXawlue 1 BbIHYXKIEeHHbIE KoieOaHus1. Pesonanc. MexaHnueckre BOTHBI.
JInHa ¥ CKOPOCTh BOJIHBI. 3BYK.

Jlabopamopnvie pabomui(c ncnoib3oBaHueM 00opynoBanus «Touka poctay):
N3ydenne kojeOaHui HUTSIHOTO MasiTHUKA.
IIpumepHvie memuvl nPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

CtpyHHBIE My3bIKalIbHbIE HHCTpYMEHTHI. KonebarenpHble CHCTEMBI B IPUPOJIE U
TEXHUKE.

Xapaxkmepucmuka 0CHOBHbIX U008 OesimelbHOCMU: YTCHHE U 00CYKICHHE TEKCTa
CTaTeil MHTEPHET-CAITOB, 00CYKIEHUE TOKIA0B U MIPE3EHTAIMil, COCTaBICHUE U
penieHue 3aaa4, o0CykJIeHue croco0oB pemieHus (moaroroska k OI'D mo gusuke).

JJIeKTPOMATHUTHBIE KOJIeOaHM I M BOJTHBI

[Tepemennsiii anexkTpudeckuii Tok. KonebarenbHbiit KOHTYp. BeiHYX)1eHHBIE U
cBoOOoaHBIE DM KoJiebanusi. DM BOJHBI U UX CBOMCTBA.

IIpumepHvle membvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

[IpuHIMIBI paguOCBs3U U TENEBUAEHU. Bnusaue OM n3nydeHuil Ha )KUBBIE
opraHu3Msbl. MI3roToBiI€HNE YCTAaHOBKH JJIS IEMOHCTPAlUy ONbITOB 10 OMU.

OnektpomarauTHoe n3nydenne CBU-neun. Mctopudeckas peKOHCTPYKIUS
ONBITOB AMIiepa.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesimelbHOCMU. YTCHHE U 00CYKICHHUE TEKCTa
CTaTeil MHTEPHET-CANTOB, 00CYKICHUE TOKIAI0B U MIPE3EHTAIM1, COCTaBICHUE U
penieHue 3aaa4, o0CykJIeHue croco0oB pemieHus (moAaroroska k OI'D mo ¢usuke).

OnTuka

Uctounuku cBera. [lelicTBus cBeTa. 3aKOH NPSIMOJIMHERHOTO PACIPOCTPAHEHNUS
cBeTa. 3aKoH oTpaxkeHus cBeta. [locTpoenune n3o0pakxeHUM B IIIOCKOM 3epKalie.



3aKOH MPEIOMIICHUS CBETA HA MJIOCKOW FPaHULIE IByX OAHOPOJIHBIX MTPO3PAUYHBIX
cpen. [Ipenomiienue ceta B mpusme. Jlucnepcus cBera. SABIeHUE MOJIHOTO
BHYTpeHHero orpakeHus. JInnzpl. ToHkue nuH3bl. [locTpoeHne nzodpaxeHuii,
CO3/1aBa€MbIX TOHKMMH JIMH3aMU. ['11a3 u 3penne. OnTudyeckue nprudopsI.

Jlabopamopnvie pabomui(c HCTOJIL30BaHNEM 000pyaoBaHusi « Touka pocTay):
DKCIiepUMEHTaIbHas TPOBEPKA 3aKOHA OTPAKEHUS CBETA.

N3mepenue nokazaresist NpesioMIIECHUS BOJIBI.

N3mepenne GokyCcHOTO pacCTOSHUS COOUPATOIIECH TUH3HI.

IIpumepnvie memvl NPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.

Hctopus uccnenoBanusi CBETOBBIX SABICHUN.

Uctopuueckas pekoHCTpyKIHUs Teneckorna [ anunes.

NsroroBnenne kanemngockomna.

Xapaxmepucmuxa 0CHOBHbIX 8U008 0esamelbHOCMU. YTCHUE U 00CYKICHUE TEKCTa
cTaTell HHTEPHET-CalTOB, 00CYKACHUE TOKIAI0B U MPE3EHTAIUN, COCTaBICHHE U
peleHue 3aaa4, 00cyxaeHne cnocobos pemenus (moaroroska k OI'D mo pusuke).

®dusuka aroMa ¥ aTOMHOI0 Aapa

Crpoenne aroma. [lornmomenue u ncnyckanue cgera aromamu. ONTHYECKUe
cnekTpsl. OnbiThl Pezepdpopaa. [Tnanerapuas monens aroma. CTpoeHHE aTOMHOTO
sapa. 3apsiI0OBOE U MACCOBOE YUCIA. SIepHble CUIIbl. DHEPIrUs CBA3U AaTOMHBIX
anep. 3aKoH paJAoaKTUBHOTO pacrnaaa. Anbda- u 6era-pacnansl. [IpaBuna
cMelleHus. SlnepHble peakuuu. JlejieHre u CUHTE3 Aaep. JnepHas dHepreTuka.
Ncrounnkm sneprun ConHua u 3Be31. Perucrpanus saepHbIX U3Iy4eHU.
BrnusiHMe painoakTUBHBIX U3JIyUY€HUH Ha )KUBbIE OpraHu3Mel. Jlo3umMerpusi.
DKOJIOTUYECKHE MPOOJIEMbI SEPHON IHEPTETUKH.

IIpumepnvie memol NPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM.:
Hcropus uzyueHus: aroma.

N3mepenne KI1J] comneunoii 6arapeu.

HeBuanmbie n3myueHus B CIEKTPE HAIPETHIX TEIL.

Xapaxkmepucmuka 0CHOBHbIX U008 OesimeNlbHOCMU: YTCHHE U 00CYKICHHE TeKCTa
CTaTeil MHTEPHET-CATOB, 00CYKIEHUE TOKIA 0B U MIPE3EHTAINI1, COCTaBICHUE U
penieHue 3aaa4, 00CykeHrue crnoco0oB pemierus (moaroroska k OI'3 mo ¢pusuke).

®opmbl OpraHu3anu 00pa3oBaTeIbHOIO Npolecca:
- TpyMIoBasi;

- MHAWBUAYAJIbHAs,



- (ppoHTaNBHAS.
Benyuiue rexHosoruu:

HCHOJ’IB3}’IOTC$I QJICMCHTHI CJICAYIOIHX TEXHOJIOT U ITPpOCKTHAA, HpO6J’ICMHOFO
O6y‘-IeHI/I$I, I/IHCb0pMaI_[I/IOHHO-KOMMYHI/IKaI_[I/IOHHaH, KPUTHYCCKOI'O MBIIJICHUA,
HpO6H€MHOFO Aruajiora, urpoBasdi.

OcHOBHBIE MeTOAbI PA00THI HA YPOKe:

BC)IyIIII/IMI/I METOAaMH O6yquI/IH SABJISAXOTCA: IIaCTI/ILIHO-HOI/ICKOBOI\/JI, METOJ
MAaTCMAaTUICCKOI0 MOJCIINPOBAHNA, aKCUOMAaTUUYCCKUU MECTOA.

DopMBI KOHTPOJISA:
Tak Kak 3TOT Kypc SIBJSETCS JOMOIHUTEIbHBIM, TO OTMETKA B OaJlllaX HE CTAaBUTCA.

VYyammiicst yauTcsl oLleHUBaTh ce0s U IPYTHX CaM, YTO NIO3BOJISIET pa3BUBAThH
YMEHHUsI CaMOaHalln3a U CIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIbHOCTH, KaK
CBOMCTBY JINYHOCTH y4allerocs. BeIsiBIeHNE MPOMEKYTOUHBIX U KOHEUHBIX
pPEe3yJIbTATOB YYaLMXCS MPOUCXOINUT YEPe3 MPAKTUUYECKYIO NESATEIbHOCTD;
3ayeTHbIE pabOTHI:

* TeMaTU4ecKas oJI00pKa 3a/1a4u pa3InyHOTO YPOBHSI CII0KHOCTH C
pPEACTaBICHUEM PA3HbIX METOJ/IOB PELICHUS B BUJIC TEKCTOBOTO
JAOKYMEHTA, npe3eHTanuu, GJdu-aHuMaluu, Bujaeopoanka mi web -
cTpPaHMIbI (caiiTa)

* BBICTaBKa IPOEKTOB, ITPE3CHTALIN;

* ICMOHCTpAIUs SKCIIEPUMEHTA, KaueCTBEHHOM 3314 C KAUeCTBEHHBIM (YCTHBIM
WM B BUJIE IPUIIOKEHUS, B TOM UYHUCIIe, IPE3CHTAIMEel) ONTMCAaHUEM TIpoliecca Ha
3aHATUU, PECTUBAJIE IKCIIEPUMEHTOB; (PU3HUUECKUE OJTUMITUABI.



No | Jlata HaumenoBanue HUcnoab3oBanue MPYMEYAHUE
MIPOBEACHUS a3/1eJI0B U TeM
wo | P P o0opynoBaHust
YPOKOB
ILnan | PakT 1eHTpa
€CTeCTBCHHOHAYYHOM
U TEXHOJOTHYECKOM
HAIIPABJICHHOCTEH
«Touka pocra»
1. BBenenue (14)
Bronnoe 3anstue. llenn | KommberorepHoe
Y 33/1a44 Kypca. o0opyoBaHue
1 TexHuka 6€30MaCHOCTH.
2. Posib 3KCTIEpUMEHTA B SKM3HM YejioBeKa (34)
Cucrema eMHMUII, Kommnbsroreproe
MIOHSATHE O o0opy10BaHUE
MPSIMBIX U KOCBEHHBIX
2 U3MEPEHUSIX
Dduznueckuit O6opynoBanue 11
DKCIIEPUMEHT. JEMOHCTPALMI
Bunb! puszndeckoro
AKCIIEPUMEHTA.
[TorpemHocTh
n3MepeHus. Bubl
MOTPENIHOCTEN
n3Mepenus. Pacuér
MOTPELIHOCTH
3 U3MEPEHUSI.
Jlaboparopnas pabora O6opynoBanue aJst
«M3mepenune oobema 1abopaTOpPHBIX paboT
TBEPJIOTO U YYCHUYECKUX
OTIBITOB
tenay. [Ipasuina
odopmIIeHUs
4 nabopaTopHOU pabOTHI.

3. Mexanuka (84)




PaBHOMepHOE 1
HEPaBHOMEPHOE

JABMOKCHUA.

['pacdmueckoe
IIPEJICTABICHNE

JIBIDKCHUS.

Pemenue rpadgudeckux
3ajad,

pacuer MyTU U CPpEeIHEN
CKOPOCTH

HCPABHOMCPHOI'O
JABMOKCHUA.

ITonsiTre nHEpIMHU U
WHEPTHOCTH.

LlenTpoOexHas cuia..

O6opynoBanue 1Jist

71a00paTOPHBIX PadOT
U YYCHUUYECKUX
OmbITOB (Ha Oaze
KOMIUICKTOB JIJIsI

orD)

Cuna ynpyroctu, cuiia
TpeHUst

10

Jlaboparopnas pabota

«HccaenoBanue
3aBUCUMOCTH

CWJIBI YIIPYTOCTH,
BO3HUKAIOIIEH B

NPYXUHE, OT CTETICHN
nedopmaiu

MIPY’KUHBD.

11

Jlabopartopnas pabota

«Onpenenenue
ko3¢ PurenTta

TPEHUS Ha
TpUOOMETPEY.

O6opynoBanue 1Jist

71a00paTOPHBIX PAOOT
Y YUCHUYECKHUX
OTILITOB (Ha O6aze
KOMITJIEKTOB JIJIS

orD)

12

Jlabopartopnas pabota

O6opynoBanue 1Jist




«HccnenoBanue 1ab0paTOPHBIX paboT

3aBUCUMOCTHU 1 YYEHUYECKHUX
OITBITOB

CHUJIbI TPEHUS OT CUJIBI

HOPMaJIBHOTO

TaBJICHUS.

4. I'mapocratuxa (124)

13

[ImoTHOCTS. 3ana4a O6opynoBanue 11t
uaps ['epona J€MOHCTpALII

14

Pemenue 3anau
MOBBIIIICHHOU

CJIOKHOCTH HaA pacucT
IINTOTHOCTH

BCIICCTBA.

15

Pemenne 3agau O6opynoBanue ns
MOBBIIIIEHHOMN JIEMOHCTpaLI

CJIOKHOCTH

16

JlaBiieHHE )KUJIKOCTH U
raza. 3aKoH

Ilackans

17

CooOr1marommecs
COCY/IBI.

18

JlaGoparopnas pabota O6opynoBanue 1Jis

«M3rotoBienne Mosienu | 1abopaTopHBIX paboT
¢dbonTaHa» Y YYEHUYECKHX
oTBITOB (Ha 0aze

19

Jlaboparopnas padota KOMILTEKTOB JiJ11 OI'D

«3roroBnenre Moaenu
dboHTaH»

20

3akoH Ilackans.
JlaBiieHue B

KUOKOCTAX U ra3ax.

I'mppaBnnueckue




MallTUHBI.

CoooOmmarommecs
COCY/IBI.

21

BrrTankusaromas cuia.

3aKkoH

Apxumena.

O6opynoBanue st
J€MOHCTpALIMI

22

JlaGoparopnas pabota

«BpIsicHEHUE yCn0BUs
IIaBaHUS

TCID».

O6opynoBanue 1Jist

1a00paTOPHBIX pabOT
U YUYEHUYECKUX
OTIBITOB

23

bnoxk 3amay Ha 3ak0oH
ITackans,

3aKOH Apxumena.

24

bnox 3a;ay Ha 3akoH
ITackans,

3aKOH Apxumena.

O6opynoBanue st
J€MOHCTpALIAI

5. Cratuka (104)

25

biok. Peryar.

26

PaBHOBecue TBEpABIX
Tesl. MoMeHT
cwibl. I IpaBuiio
MOMEHTOB.

O6opynoBanue 11t
JEMOHCTPALMI

27

I{enTp TsKECTH.
HUccnenoBanue
Pa3INYHBIX
MEXaHUYECKUX CUCTEM

28

KoMOunupoBaHHbie
3aj1aud,

HCIIOJIb3Ys YCIIOBHA
PaBHOBCCHA.

29

KoMOunupoBaHHsbie
3aa4H,

O6opynoBanwue 115
JIEMOHCTpALIMI




HCIIO0JIb3Ys YyCIIOBHA
PaBHOBCCHUA

30

JlaGopatopHnas pabora

«3rorosnenue
paboTaroriei

CHCTEMBI OJIOKOBY.
Odopmnenue

paboTHI.

31

PaGota Hag nmpoexTom
«bIiokm».

JlaGopartopnas pabora

«3roroBnenue
paboTaroreit

CHUCTEMBI OJIOKOBY.

O6opynoBanue 1Jist

1ab60paTOPHBIX paboT
U YYCHHUYECKUX
OnbITOB (Ha 0aze
KOMIUIEKTOB JiJ1st OI'D

32

Jlaboparopnas pabora

«H3roroBienne
paboraroreit

CHUCTEMBI OJIOKOBY.

O6opynoBanue 1Jis

71a00paTOPHBIX pabOT
U YYEHUYECKHUX
OTIBITOB

33

Odopmienue padoThI.

34

3anura mpoeKTOB.

Kommnbroreproe
o0opy1I0BaHUE

KaﬂeﬂuapHO-TeMaaneCKoe IJIAHUPOBAHUE 8 Kiacc

No

n/m

Jlara

MIPOBEICHUS

Ilnan

dakr

Tema ypoka

HUcnoan3oBanue

o0opyaoBaHusi
HEeHTpa

€CTeCTBCHHOHAYYHOMI
U TEXHOJIOTHYEeCKOM

HanpaBJICHHOCTEH
«Touka pocra»

IPUMEYAHUE

1. BBenenue

(19)

BBoaHnoe 3anstue. Lenu

U 3aJlayy Kypca.

Komnerorepnoe
000py1I0BaHKE




TexHrka 0€30MaCHOCTH.

2. TerutoBble siBjieHust (12 4)
Paznoobpazue KommsrotepHoe
TEIIJIOBBIX SIBJICHUH. o0opya0BaHue
TermoBoe pacmmpeHue
Tel.

JlaGoparopnas pabota O6opynoBaHue 1is

«VI3MeHeH s ITTUHBI 71a060paTOPHBIX paboT

Tema npu U YUYEHUYECKHUX
OTIBITOB

HarpeBaHuM U

OXJIKICHU.

Temmonepenaua O6opynoBanue s

HaGnronenue JIEMOHCTpaLU’

TEIJIONPOBOIHOCTH

BOJIBI U

BO3/1yXa.

Jlaboparopnas pabora O6opynoBanue aJist

«3mepenue ynenpHoi | 1a00paTopHBIX paboT

TEIIOEMKOCTHU
Pa3IUYHbIX

BCIICCTB».

U YYCHUYECKHUX
ombITOB (Ha 6aze
KOMILIEKTOB U1t OI'D

IInaBnenue n
OTBEpAECBAHUE.

JlaGoparopnas padota
«OTnuBKa

napapuHOBOIO

COJIIaTUKa»

JlaGoparopnas padota O6opynoBaHue Jis

«HaOmonenue 3a 71a00paTOPHBIX paboT

IUIaBJICHUEM U YYCHHUUECKUX
OTIBITOB

JBJIa»

Pemenne omummuanaeix | O60pyaoBaHUE 1715

3aJ1a4

JEMOHCTpPALI




Ha ypaBHCHHE
TEILUIOBOTO OajtaHca

Pemenne onmumnuaaubix | OGopyoBaHue st
3a1a4 JIEMOHCTpAaLNI
HAa pacy€T TEeIUIOBBIX
9 MPOIIECCOB
Jlaboparopust
10 KpUCTAJIOTrpad .
Hcnapenue n Ob6opynoBanue ais
11 KOHJICHCAITUS. JIEMOHCTpAIIHI
CocrtaB aTmocdepsl, Ob6opynoBanue ass
JEMOHCTpALI
HaOJII0ICHHE TIepexoa
HEHACBIIIIEHHBIX TAPOB B
12 HAaCBIIEHHBIE.
Brnaxnocts Bo3nyxaHa | OOGopyoBaHue st
13 Pa3HBIX KOHTUHEHTaX JIEMOHCTpAIMit
3. DaekTpuueckue siBjaeHus (84)
Mukpomup. Mogenu O6opynoBaHue aJist
aToma, JIEMOHCTpaIi
CYILIECTBOBABILIKE J0
14 Havana XIX
Hcropus OTKpsITHS U KommnbrorepHoe
JeNCTBUS o0opyaoBaHue
raJlbBAHUYECKOTO
15 AJIEMEHTa
Uctopust coznanus
ANEeKTpOo(OpHOI
16 MAaIlIHBI
OmnbiTel Bonbra. KomnwrotepHoe
DneKTpUYecKui 0o0opyaoBaHue
17 TOK B 3JICKTPOJIUTAX.
18 Pemenne onmumnuaaaeix | O60opyoBaHUE IS




3aJ1a4 Ha JIEMOHCTpALUI
3aKOHBI IOCTOSIHHOTO
TOKa
HaGmronenue O6opynoBaHue 1Jisl
3aBUCUMOCTH JIEMOHCTpALNI
COIIPOTUBJICHUS
MIPOBOJTHUKA OT
19 TEMIIEPATyPBbI.
Jlabopartopnas pabota O6opynoBanue Jis
«Omnpenenenue 71a00paTOpHBIX paboT
CTOMMOCTH 1 YYCHUUECKHUX
M3pacx0q0BaHHOMN OMLITOB (Ha base
p A KOMIUIEKTOB Ji1st OI'D
AIIEKTPOIHEPTUHU
110 MOITHOCTH
MOTPEOUTEIS U 110
20 CYETUYUKY»
Pemenune omumnuaaasix | OGopyaoBaHUE IS
3aa4 JIEMOHCTpaIit
Ha TEMJIOBOE e CTBUE
21 TOKa
4, JJIeKTpOMATrHUTHBbIE siBJIeHUs (34)
DJIeKTpOMarHuTHHIE Ob6opynoBanue s
SIBJICHUSL. JIEMOHCTpaIit
DIIEKTPON3MEPUTETILHBIE
22 MIPHUOOPHI.
MarnuTtHas aHoMausl. O6opynoBaHue IS
MarauTHsIe JIEMOHCTpAIHi
23 Oypu
Pa3znoBugHoctu
24 AIEKTPOABUTATEIIEH.
5. OnTnueckue siBjeHus (74)
Hctounuku cBeTa: O6opynoBanue s
25 TEIJIOBLIE, JIEMOHCTpAIMi




JJFOMHUHCCIICHTHBIC

26

DKCIEPUMEHT
HaOJIIOICHHE.

MHorokparHoe
HN300pakeHHe

npeaAMETa B HCCKOJIbKUX
IINTOCKHUX

3epKaJiax.

27

N3roroButs nepuckon u
C €ro

MIOMOIIIIO ITPOBECTH
HaAOJIIOICHUS

Ob6opynoBanue s
JIEMOHCTpALUI

28

IIpakTrueckoe
HCIIOJIb30BaHUE

BOI'HYTBIX 3€pKall

O6opynoBaHue IS
JIEMOHCTPALMI

29

3puTeNbHbIC W03,

MOPOXKIAEMBbIE
MPEIOMIIEHUEM

ceeTta. Mupaxu.

30

Pa3BuTHne BOJIOKOHHOU
OIITUKH

31

HUcnone3oBanne
3aKOHOB CBETA B

TCXHHUKC

O6opynoBaHue IS
JIEMOHCTPALMI

6. Yest0BeK

U npupona (44)

32

ABTOMAaTHKA B HaIlIeH
KHN3HHU .

33

Panuo u Tenesunenue

34

AJlbTepHAaTUBHBIE
VCTOYHUKHU

sHepruu. Buapl

Komrmbroreproe
000py1I0BaHUE




ANEKTPOCTAHIINI

35

Hayxka ceronns. Hayka n

0€30MacHOCTb JOAEH.

KaJIEH)IapHO'TeMaTI/I‘IeCKOC IJIAHUPOBAHHUE 9 kiacce

No | lata Tema ypoka HUcnoan3oBanue MIPUMEYAHUE
MIPOBEACHUS
wm | P 00opy10BaHUSA
ILnan | dakr ieHTpa
€CTeCTBCHHOHAYYHOM
U TEXHOJOTHYeCKOM
HANpaBJICHHOCTEH
«Touka pocra»
1. BBeaenue (14)
BBonHoe 3aHATHE. Kommnsrorepnoe
Lenu u 3amaun Kkypea. | 000pyI0BaHUE
TexHuka
1 0€30MacHOCTH.
2. Kunemarnka (7 4)
CriocoObl onucanus O6opynoBanue aJis
J€EMOHCTpaLU
MEXaHUYECKOT O
2 TIIBUOKEHUS
[IpamonuueitHoe O6opynoBanue st
paBHOMEPHOE J€MOHCTpaLMI
JIBI>KEHUE T10
miockoctu? CMOTpA
13 KaKOW TOYKH
3 HaO0JIFO1aTh




OTHOCHUTENBHOCTDH
TIBIDKESHUS.

CroxeHue NBIKEHUN.

O6opynoBanue 11t
JEMOHCTpALUA

Jlabopamopmbvie
pabombl:

«3y4yeHre qBUKEHUS
cBOOOHO

MaJIAI0LIETO TENA,
«3yuyenue

JIBU>KEHUS TEJIA 10
OKPY>KHOCTH

O6opynoBanue ajist

71a00paTOPHBIX paboT
U YUCHUYECKHUX
OTIBITOB

Kak u Kya II0JICTCJIa
BUIITHEBAs1

KocTtouka? Pacuer
TPaeKTOPUH

JBH>KEHUSI TEIT U
MIEPCOHAXKEN

paccka3zoB P.Pacmn o
Mronxay3eHe

Oo6opynoBanue s
JEMOHCTpaLUN

Uctopuueckas
PEKOHCTPYKIUHUSA

ornkITOB [ aymmnes mo
OMPEICIICHUIO

YCKOpEHHUs (.

O6opynoBanue aJist
JEMOHCTpaLUN

Onpenenenue
CKOPOCTH

PaBHOMEPHOTO
TBYKCHUSI TIPU

UCIIOJIb30BaHUI
TpeHaxKepa

«0OeroBast TOpOKKa.

O6opynoBanue aJist
JIEMOHCTpalH

3. Iunamuka (84)

Cuna Boim, cujia
yOeXKICHUS WU

cuia - pusznueckas

O6opynoBanue 11
JEMOHCTpaLAN




BeJIMYnHA?

Jlabopamopnas O6opynoBanue aJis
aboma:
P 71a00paTOPHBIX paboT
«M3mepenne maccol Y YYEHUUECKUX
10 TeJa OMBITOB
JIBKeHuWe Tesa 1mo/1
NEUCTBUEM
11 HECKOJIBKUX CHJI
JIBM>KEHHE CUCTEMBI O6opynoBanue aJist
CBSI3aHHBIX JEMOHCTPALIHI
12 TeN
Jlabopamopnvie O6opynoBanue ajist
pabomel: «V3yuenue
1a00paTOPHBIX paboT
TPEHUS CKOJIBKCHUS
U YYEHUYECKHUX
13 OTIBITOB
Jluaamuka O6opyaoBaHue st
PaBHOMEPHOTO JEMOHCTPALIHIA
JBUKECHUS TIO
14 OKPY>KHOCTH
Uctopus pazButus O6opynoBanue 11t
MpE/ICTaBIICHUI JI€MOHCTpaLNI
o Bcenennoi.
15 ConneyHas cucrema.
OtkpeiTUsa HA KOHUKKEe | OOOpya0BaHUE IS
nepa. JEMOHCTPALIHA
ITepBbie
HCKYCCTBEHHBIE
CITyTHUKHU
16 3emun.
4. UmnyJbc. 3aKOH cOXpaHeHust UMITYJIbca (34)
Kak BbI siXTYy Komnerorepnoe
17 Ha30BeETe... o0opy10BaHUE
PeakTuBHOE nBUKEHUE
18 B [IPUPO/IE.




Paccnenosanue JITII ¢ | KommnberorepHoe
MTOMOIIIHIO o0opymoBaHue
3aKOHA COXPaHEHUS
19 MMITYyJIbCA
5. Craruka (24)
Jlabopamopnas O6opynoBaHue ajist
aboma:
p 71a00paTOPHBIX paboT
«Omnpenenenue U YYCHUYECKHUX
IIEHTPOB Macc OTIBITOB
pa3IUYHbIX TN (TpU
20 croco0a)»
IIpumenenue npocteix | KommberorepHoe
MEXaHU3MOB B o0opyi0BaHuE
CTPOUTETLCTBE: OT
3eMJISIHKH 0
21 HeOocKkpeba
. MexaHu4yeckue Koie0aHus U BOJIHBI (34)
Bunbl magtHukoB U ux | O0opyaoBaHuE s
22 KoJieOaHuit JIEMOHCTpALIHI
23 Urto nepeHocuT BoJIHA?
KonebarenbHbie
CUCTEMBI B IPUPOJIC
24 TEXHUKE
JIEKTPOMATHUTHBIE KOJIEOaHUSI U BOJIHBI (24)
DKCcrepuMeHTaTbHAS KowmmsrotepHoe
MpOBEpKa o0opyi0BaHue
25 CBOMCTB DM BOJIH.
UccnenoBanue Komnerotepnoe
AIIEKTPOMArHUTHOTO o0opyi0BaHue
26 uzinydeHus: CBU-neun
8. OnrTuka (44)
. U3roroBnenue KomnerorepHoe
27 MOJIeTTH o0opymoBaHue




KajengocKoIa.
DKcrnepuMeHTalIbHAs O6opynoBanue aJis
MpOBEPKA J€MOHCTpaLU
3aKOHA OTPAKECHUS

28 CBeTA.
Jlabopamopnas O6opynoBaHue ajist

aboma:

p 71a00paTOPHBIX paboT
«3mepenue U YYCHUYECKHUX
MOKa3aTess OTIBITOB

29 MIPEJTOMIICHUS BOJIBD)
Kak ornmruarorcs O6opynoBanue s
oKa3aTeun JIEMOHCTpaLI
MIPEIOMIICHUS

30 I[BETHOTO CTEKJIa
9. ®u3uka aToMa U aTOMHOTO0 siApa (44)
[Tornomenue n Komnerorepnoe
UCITyCKaHUE CBETa o0opyi0BaHue
aromamu. Ontrueckue | KomnbrorepHoe

31 CIIEKTPBI. 000pyJOBaHUE
N3mepenue KII1/]

32 COJTHEYHO OaTtapen
Bausane
PaIMOaKTUBHBIX
W3JIy4YCHUH Ha )KUBBIE

33 OpraHU3MBbI
CriocoObl 3aIUThI OT
PaIMOaKTUBHBIX

34 U3ITy4YeHU

JIueT nomoJTHeHU M U3MEeHEeHU |




Hara XapakTepucTUKa U3MEHEHU I PexBU3NTBI Hopmucn
BHECeHHUH AOKYMEHTA, JIMLA,
U3MEHEeHH KOTOPbIM BHECLLIEro

3aKpeIIeHO 3aluch

HU3MCHCHHEC
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