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PABOYASA TIPOTPAMMA
BHECYPOHHO e Te/IbHOCTH
GAHUMATEJIBHASA TABOPATOPUA»

Touka pocra
o OOIT ocnoBHoro odwero odpazoBaHsd

Vposens 001mero odbpazoranis (K1ace): 0CHOBHOC odmiee obpasoBaHue, 7-9 KIIacCel

Komnuectso wacos: 34 uaca (7 kiacc)
34 gaca (8 xmacc)
34 gaca (9 knacc)

Yunrennb: yanteas gpusuxu [lasrenko B.H.

Pabouas mporpamMma AT yuaimxes 7-9 KaccoB COCTaBIIEHa 118 OCHOBE IIPUMEPHOH MPOTPaMMBbI
no Qusnke 114 7-9 kaaccos (noa penarineit Kysmenosa A.AL), M.: «llpocsemenwe, 2017



IMoscHuTeLHAN 3aN1CKA

Pabouas 1porpamma BHEypO4HOH AeATeTBHOCTH TO Qu3uke ama 7 - 9
K/TACCOB COCTARICHA HA OCHOBE MPHMEPHOH mporpammsl Mo ¢w3uke ans 7 — 9
kiaaccoe (non pemaxumeil KysHecuoBa A.A.), M.: «IIpoceemenue», 2017 u
COOTBETCTBYET
- Meyepansuony 3akony «O6 obpasoranun B Poccuiickoit @emepanmun»y NO273-
@3 0729.12.2012 rona;
-DezepanbloMy 06pa3oBaTEILHOMY CTaHAAPTY OCHOBHOTO 00ILEro 00pa3oBaHus,
YTBEKIEHHOMY IIPHKa3oM MunucrepcTBa ob6pasopanus i Haykn P@ N21897 ot
17.12.2010 rona;
-Tlpukazy Munncrepcrea obpasosanns u Hayks PO N21577 o1 31.12.2015m» O
BHECEHMM W3MeHEHHH B (efcpanbHbli 00pa30BaTeNbHbIA CTAHAEPT OCHOBHOTO
obuero obpasoBaHus, yTBEpKAEHHLI TprkazoM MusncTepcTRa 06pazoBaHus U
Haykil P®» N21897 ot 17.12.2010 roma»
-O6pazoBaTelLHOM TporpaMMe OCHOBHOTO 0011ero 00pazoBaniLs;
-Yaebuomy 1urany OV
TIpimepHoii porpamMmMe 0cHOBHOTO 0611ero 06pasosanus o pusrke (6a30B51H YPOBEHB).

TIporpaMma paccynTasa Ha 34 4aca — | yac B Hefemo B 7 Kiacce, 34 gaca — 1
yac B Heyellio B § Kiacce, 34 Jaca — | yac B Hememo B 9 Kiacce.

JlagHas pafouas IporpaMMa BHEYPOUHOI IeATeNsHOCTH 1o Qusmke i 7 —9
KiaccoB cocTasiena na ocrore OOII OO0 MAOY «llaran-Omscras COI» u c
yuTOM METO/IMUECKHX PEKOMEHIAlHil 10 CO3AHUIO ¥ (PYHKIMOHHPOBAHUIO B
00111e00pa30BATENLHLIX OPraHH3aIIAX, PACIONOKEHHBIX B CENbCKOH MECTIIOCTH H
MAaJEBIX TOPONAX, TEHTPOR 0bpazoBaHusd eCTeCTRBEHHO-HAYUIION U TEXHOIOTHYHON
HarpaBieHLoCTeN («Touka pocTa») (YTBEPIKIUEHBT pacrnopsbKeHHEM
MunucTepeTea npoceieHs Poccuiickoit deaepaluy 0T 12.01.2021 r. N2 P-6)
H TpedycMaTpHBacT TPOBEICHHE 3aHATHH C MCIOJB30OBAHUECM obopynoBaHus
ueHTpa «Touxa pocray

TMnanupyemble Pe3ysbTaThl OCBOSHMS POTPAMMBI BHEYPOYHOI NeATeHHOCTH
«FOublii puznK» (¢ ucmonbp30BaneM 060py/L0BaHNs «Touka pocta») B 7-9

KJjaccax. _
Peamizats nporpaMmsl CriocoOCTBYET AOCTHKEHHEO CICAYIOMINX
pesyawTatos: JluunocTHble:

B cepe nUHMIOCTHBLIX YHHREPCATBHBIX yueBHBIX AEHCTBHH yIauTuXCs:



yucOHO-MO3HABATENRHEIT HHTEPEC K HOBOMY yueOHOMY MaTepHaly ¥ crocobam

pelieHns HoBOH 3aa4K;

OpUEHTAITHS HA IOHMMAHKE MIPHYHH yCIieXa BO BHEYUEOHON IEATENBHOCTH, B TOM

ypese Ha CcaMOaHaNi3 U CAMOKOHTDOJb PE3ylbTaTa, Ha aHannu3 COOTBETCTBHA

pC3YNBTATOB TPCOOBAHUAM KO HKPETHOH 321341,

CMOCOBHOCTE K CAMOOIICHKE HA OCHOBE KPWTEPHCB  YCTICLIHOCTH BHEYUCOHOM
OCATEILHOCTI

O0vuaiowuiica NoAYYUnN 603M0CHOCNDb O HOPMUPOBAHUA:

BHYTpCHHEH MO3MLHKA WIKOMBHHKA HA YPOBHE MONOMKHUTENBHOTO OTHOLICHHA K

OrKoJie, MOHMMAaHHg HeOOXOOUMOCTH YUEHWS, BBIPAKEHHOTO B npeobnaTaHui

yueBHO-Mo311aBaTEIILHBIX MOTHBOB;

BEIPAKEHHOIT yCTOMUMBOH yueﬁﬁo—nomaBaTeHBHoﬁ MOTHBALMH YIEHWA,

YCTOITUMBOTO YHeOHO-TIO3HABATE/IBHOTO MHTEPECA K HOBBIM obmmmM criocobamM pemeHns
3a7au.

MeTanpeamerubic:

B c(epe pery aSTHBHBIX YHUBEPCAIIBHBIX yueOHBIX JeHCTBHH YIalHXCA:
NNAHMPOBaTh CBOM JCHCTBHS B COOTBETCTBUM C mocTaBaeHHOM 3amauel U
YCIOBPAMU €¢ Pealli3aliil, B TOM YHCIE BO BHYTPEIHEM IIIAHE,

YOUTHLIBATE YCTAHOBJICHHBIE TIPABHINA B TNAMHPOBAHNIL U KOHTPOIIC croco0a peleHHs,
OCYILECTBAATL HTOrOBBIH H TIOLIATOBEIH KOHTPOIE 110 PE3YNBTATY,

OIEHUBATEL NMPaBHILHOCTL BBITOJHEHHS nelcTBUS Ha YPOBHE aJICKBATHOM
pETPOCTIEKTHBHOI OLEHKH COOTBETCTBHA PE3YIIHTATOB TpebOBaHUAM JaHHOH
sanaun W 3afadHoi obnacrtn,

AMCKBATHO BOCHPHHHMATh MPEUIOKEHHA U OLCHKY yauTerei, TOBapHLIEH,
POIUTENEH M APYrHX JUOIEH;

pasTMuaTh cloco0 U pesynnTat JeHcTBHA.

Ob6yuarowLiicst NOIYHUN O3MONCHOCTNG HAYHUMCA

B COTPYAHHUECTBE C yIUTEIEM CTABUTE HOBBIE yueOHbIE 3312491,

NPOSIBIATE TIO3HABATENLHYIO HHUTTHATHBY B yueGHOM COTPYAHNYECTBE;
CAMOCTOSTEILHO AIEKBATHO OLCHUBATL MPaBUIBHOCTD BLITIOJIHEHMS ACHCTBHA U
BHOCHTB HCOOXOIUMBIE KOPPEKTHBBI B HCIIOJIHEHHE KAK TI0 XO[y ero pearn3auun,
Tak ¥ B KOHLC AHCTBHA.

B cdepe mozHABATENBHBIX YHUBEPCATHHBIX yaeOHbIX AEHCTBHN yHaMXCA.
OCYILECTBIATL MOUCK HeoOxomEMol MH(pOpMaHH A1 BBIMOIHCHI BHEYICOHBIX
3aaHUi € MCIOJIB30BAHHCM ygebHol  nuTepaTypel H B OTKPBITOM
nHDOPMALMOHIIOM  MPOCTPaHCTBE, SHUMIJIONCAKN, CHIPaBOYHHMKOR (BKIJIIOUAS
3MCKTPOHHBIE, LH(PPOBBIC), KOHTPOTHPYEMOM NPOCTPAHCTBE

WntepueTa;

OCYILECTBIATE 32MHCh (ukcanmo) peIGOpOUHOI MHPOPMATIHH 06
OKPY/KAOLICM MUPE 1 O ceBe CaMoM, B TOM UMCIE C MOMOLLBI0 HHCTPYMEHTOR
WKT:

CTPOHTH COOOUICHHS, MPOCKTHI B YCTHON W MHCEMEHHOH opME;



MPOROAUTS CPABHEHIE I KITACCHPUKALIIIO TI0 3aIaHHEIM KPHTCPIIM,
YCTAHABIMBATH NPHUWHHO-CIEACTBEHHBIE CRASH B U3yHIaeMOM Kpyre SIBITCHHHA;
CTPOMTE paccykenus B (opMe CBA3H HPOCTBIX cyknenuit o0 obObeKTe,
ero CTPOCHHIL. CBOMCTBAX M CBA3AX,

Obyuaiowuiics NOIVHUN 603MOJICHOCTITb HAYHUNTBCA.

OCYTIECTBIATS PACLIMPEHHBIH TIOHCK MHpopMALKH C HCTIONB30BAHMEM PECYPCOB
OUOIMOTCK W ccTU MIHTEPHET;

SamuCHLIBATh,  (QHKCHPOBATL HU(OPMALMIO 00  OKPYKAIOWMX  ABICHITLX c
nomoibto nacTpymentos MKT:

0CO3HAHHO M TIPOH3BOJBHO CTPOHTH COOOMICHHA B YCTHOM U THCBMERHOT (POPME;
OCYILECTBNATh BLIOOp HauGosee dDHEKTUBHBIX crioco0OB pelTeHust 3amad B
3ABUCUMOCTH OT KOHKpETHB]X }’CHOBHI?T;

CTPONTH JIOTHHECKOE PACCYHACHHE, BKIIOHAIOMICS YCTAHOBTEHHE TIPHTHHHO-
CleNCTBENHbIX CBA3EH;

MOIYT BBIITH Ha TEOPETHHECKHMH YPOBEHD PCLICHIA 3ajaq: peEIeHre TI0
OTpeIeNIeHHONMY TUIaHy, BIAJICHHE OCHOBHLIMI HPHCMAMH pEIICHHS, OCO3HAHNA
JESTEqLHOCTH 110 PENISHHIO 3a1a4IL.

B chepe KOMMYHHKATHBHDIX YHHBEPCATBHbBIX yueOHBIX JEHCTBHNA ydandxca:
aMeKBaTHO HCMOJb30BaTh KOMMYHHKATHBHEIC, TIPEKAC BCETo - peueBbIe, CPELCTBA
JUIS PerieHns pasiliuHbIX KOMMYHHUKATHRHEIX 3aja4, CTPOMTH MOHOIIOTHUECKOe
coobimenne, BIaneTh muanorudeckoil GopmMoi KOMMYyHUKALIHH, HCIIOIIB3YS, B TOM
quciIe cpefcTBa U MHCTPYMCEHTE HKT » gucTaHIMOHAOTO OOLIEHUS;

JOIyCKaTh BO3MOXKHOCTE CYIIECTBOBAHHSA Y mofelt pasNUYHBIX TOYEK 3PCHUA, B
TOM 4UCJie He COBMANAIIMX C Cro coBGCTBEHHOM, W OpUCHTHPOBATHCA HA
HO3UIMIO TIAPTIEPA B ODIIEHHH H B3AUMOJICHCTRIH,

YUUTBLIRATE PA3HbIC MHEHNA CTPEMUTBCA K KOOPIMHALNH pazIH4HBIX TIO3UIHH B
COTPYIHHYECTRE;

{popmymnmpoBatTh coBeTREHHOE MHSHHE U TIO3UITHIO,

[0TORAPHBATECH H IPHXOAHTE K o01EMy PELICHAIO B CORMECTHOMH IesITeNbHOCTH,
B TOM HHCJE B CHTYAI[HI CTOIKHOBCHIIA HHTEPECOB,

Obyvuarowutics noaY4Um BOIMONCHOCHTD HAYHUINBCA!

YIUTHIBATh W KOOPIMHWPOBATE B COTPYAHMHECTBE OTIMHHBIC OT coOCTBEHHOA
NO3HMUYH APYTHX NroJei;

YUUTHIBATH Pa3HBIC MHEHHUA 1 pHTEpecH! 1 000CHOBEIBATE coBCTREHHYHO TO3HIIHIO;
MOHWMATE OTHOCHUTEIBRHOCTD MHEHUH ¥ TTOIX0A0B K PEIICHUIO TIPOOIIEMBL;
apryMeHTHPOBAaTk CBOIO MO3UITHI0 ¥ KOOPIMHHpOBATH €€ C MO3UUMAME
TTAPTHEPOR B COTPYAHMTECTBE TIpH BEIPABOTKE 0BIIETo PEMICHUS B COBMECTHON
NeATENBHOCTH;

3a/1aBaTh BOTIPOCHI, HecobxoouMble  JTIA 0p1‘ar—1143auwn cobCTBEHHOH
OesITellbHOCTH W COTpYAH HUeCTRA C 113[)THCPOM;
OC}*’LLICC'I'B.TIHTL: B’jﬂHMHblﬂ KOHTPOCIL 1 0Ka3nLIBATbH B COpr,-_"[HH'-lCCTBB HeoDXOMMYIO B

Tipeameriblie:



OpUEHTHPOBAThCA B SBNCHUAX W oBBeKTaX OKPYKAKOUIETO MHpa, 3HATH

TPAHWLEL WX IPUMEHHMOCTH,

MOHMMATE OMPEICTEHIs (PH3MUECKUX BEIMYHH 1 TIOMHHTD orpeensionye QopMymIbL;

HOHIMATH KAKHM (PU3HHCCKUM TIPUHIIMIIAM H 3aKOHAM [OAHHAIOTCA TE UIH

MHBIC OOBEKTHI 1 SIBIEHHA NPHPOMEL,

AHANIIC MOJICTTH TIOMCKA PETISHITT 1715 3378t 10 QU3UKC;

3HATHL TEOPCTUHCCKHC OCHOBBI MATEMATHKH.

MPHMEUATb MOJIEIN ABICHUH U 0OBEKTOB OKPYXAOLIETO MADA;

AHANN3MPOBATE YCIIOBUE 3311a4H;

nepedopMyIpoBaTh H MOICTHPOBATE, 3AMEHATE MCXOHYH0 3a7auy JPYToi;

COCTABIATH 11TTaH PELIeHUS]

BBIIRMIATE 1 TPOBEPATE NPELIATAEMBIC T3 pETTEHHS THTIOTE3ET;

BIAJICTL OCHOBHLIMU YMCTBECHHEIMH OTIEPALUAMH, COCTABNAIOMIMMH TIONCK PETIECHHMSA
3a7Q4H.

Conepsxanie NporpaMmal BHEYPOUHOI

AeATCIBLHOCTH 7 Kace

Brejenue. Beogaoe 3adATHE. Lenu u 3ama4m Kypcea. Texunuka 6e30IMacHOCTH.
Pousib 3KCIepUMENTA B AKU3HH eJOBCKA.

Teopus: M3yanTh OCHOBBEI TEOPHH norpemsoctedl. IlorpelHOCTH MpAMbIX H
KOCBEHHBIX M3MEpeHHH, MakcHManbHas TOTPENHOCTE KOCBEHHBIX H3MEPEHUH,
yueT TOTPemHOCTEH W3MEPCHUH IpM TIOCTPOCHHH rpadukoB. [lpencrapnenue
Pe3yIbTAaTOB n3Mepenmit B opme TabIII 1 TpagHKOB.

Ipaxkmura: OCHOBBI TEOPHI MOT peIUHOCTEH TPUMEHATE IPU BBLITOJIHEHUH
3KCTIEPUMEHTANLHBIX 3a]1a4, TIPAKTHIECKUX paboT. (¢ HCIOJIL30BAHHEM
o6opynosapus «Touka poctay) XapaxmepucniuKa OCHOGHbIY gUO0EG OeaNenbHOCU!
[[pHBOIUTEL  IPUMCPEI 06beKTOR M3ydeHus (H3HKH (husnuccKue sBJICHM,
dusnIeckoe TEJO, BEMIECTBO, dbrzuyecKoe mone). HaGmrofath ¥ aHAIA3HpOBATH
usmueckye gpiends (Qukchposath [IMeHeHus CBOHCTB OOBEKTOB, CPABHUBATE
ux u obobuars). IlosHakOMHUTRCH  C SKCTIEPUMEHTAIBHBIM ~ METOJIOM
nccnenosanna opupozsl. Coopka npubopoB H KOHCTpYKIWit, VICTIONMb30BaHUE
U3MEPHTENLHBIX IPHOOPOB. BHINOJIHEHUE 11a6oPATOPHBIX U IPAKTAHECKIX pabor.
JInargocTHKa H yCTpaHEHNE HeHCIIPaBHOCTCIl IPUOOPOB. BHICTPAHBAHIE TUTIOTES
Ha OCHOBAHWH HMEIOTIHXCS JaHHBIX.

Mexanuka.

Teopus:  PasuomepHoe M HEpaBHOMEPHOE  JIBIDKCHHC. [pacdimueckoe
MpencTaBlIcHie JBIKCHUA. Pewrenvie rpa(uueckux 3amad, pacder OyTH M
cpefHel  CKOPOCTH HEpPABHOMEPHOro  JABIXCHMS. TlousTHe WHCPIUH U
uHepTHOCTH. LleRTpobEKHAS CHIA. TIpuMcHEHHE IARHBIX (u3MHeCKUX MOHATHA B
cH3HeesTenbHocTH uenoseka. Cuna ynpyrocri, cHiia TPEHUA.

Ipaxmuxa: ViccnenoBanne 3aBHCUMOCTH CHITBl YMPYTOCTH, BO3HHMKAIOMEH B
NPy WHE, OT CTENCHH nedopMaui  MPYNKAHBL. OnpeneneHle k02 PULMCHTA
TpeHis Ha TPHOOMETPE. (¢ nenoNL30BAHUEM oGopynosanusi «TowKa pocTa»)
VcenenoBanue 3aBUCHMOCTH CHITBI TPEHUA OT CHJIbI HOPMATIEHOTC JaBIEHH.
Xapaxmepucmuka OCHOBHDIX QU008 OesiMmenbHOCTNLL



Ananus Tabnui, rpadukoB, cxem. [lonck obbAcHeHHs HAGMIONACMBIM COOBITHAM.
Omnpenenerdue CcBOicTs TpubopoB MO  HeprexmkaM H - MOICIAM. Awnamus
BO3HMKAIOIIMX TPOONEMHBIX CHTyaluil. F300paxaTh CUCTEMY KOODIMHAT,
BLIOMPATEL TENO OTCHETA U CBA3BIBATE €TO C CHCTEMOIl KoopauHaT. Mcmons30Bathk
CMCTEMY KOOPIOWHAT st M3YHEHMA IIpﬂMOJIHHCﬁHOT‘O IBIKEHHA 'I'CHB...CGOPI\‘EI
npuGopor ¥ KOHCTpykuHit. Mcmons3oBanne  M3MEPHTCILHRIX TpPHOOPOE.
Boimonuenne  1iabopaTopHeiX 1 [IPAKTHICCKMX  PaboT (¢ uWemoJib30BaAHWEM
o0opyuoBanng '

«Touka pocra»). JuarHocTHka W YCTPAHEHHE HemcnpagHOCTEH TPHOOPOB.
BpicTpauBaHue THIIOTE3 Ha OCHOBAHMH MMEIOINXCA NAHHbIX. KonctpyupoBanue
W MOICIMPOBAHHE. BoIMONHEHNE 33/IlaHUH TIO YCOBEPIICHCTBOBANHIO npubOpPOB.
Pa3pafoTka HOBBIX BApPHAHTOB OIIBITOB. PaspaboTka ¥ TPOBEPKA METOIVKH
JKCTICpUMENTanbHOM  paboTel. Pabora B Maneix  Ipyniax. AHATH3HUPYIOT,
BolOHpatoT 1 ODOCHOBBIBAIOT CBOE pEIIEHHE, neiictepa.  lIpeacraeBnenne
pe3yNBTATOR  I1apHOT, pYTOOBOH  ASATCNBHOCTH. YHacTHe B JMAIOre B
COOTBETCTBHM C NPABWIIaMH PEYEBOTO TIOBEICHIA.

I'mgpocraTHka.

Teopusi: 3aKoH ApxXnmena, Jaxod Ilackaid, I'HAPOCTATHYECKOE NABICHHE,
co0BImaleIIHecs coCYabl, THIPABIHISCKIE MATIHHbL.

Mpaxmuka: 300ayu. BLITATIKABAIONIAL CUIA B PASTUHHBIX cucTemax; mpubopel B

3ajiauax (CooBIIArOLIECs COCYIbI, THAPABIITICCKIC MAIIIHHEL, phIgary, OJI0KH).
DKCTNEPUMEHTANBHBIC 3aJaHHA:

M3MCpeHHe CUIbl APXUME/a,

W3MEPEHUE MOMEHTA CHIIB], AEHCTBYIOMIETO Ha PhIiar,

uaMepeHUe paGoThl CIIIBI YIPYrOCTH TIPA MOABEME TPysa ¢ TTOMOIIIBIO
[OJBIDKHOTO WIIN HEMOABIDKHOTO 6r0Ka(C HCMOIB30BARMEM oGopy/0oBaHHs
«Touka pocTa»)

Xapaxmepucinuka 0CHOSHbIX 6UO08 OeamenbHOCIIU!

Ananns Tadmuy, TpaduKoB, CXEM. TTovck o6bsicHeHH HabIrogaeMbiM COOBITHAM.
CBopka pubOpOB U KoHcTpykuuil. Mcrone3oBanie M3MEPHTENLHEIX TIPHOOPOB.
BoimosiHcHE 1ab0paTOpHbIX M IIPaKTHACCKUX paboT. [[MarHoCTUKAa K yCTPaHEHHE
nencrpasiocteii mpnéopos. BricTpanBaHne IHIOTES {a OCHOBAHWY MMEIOIINXCA
nanHLX. KoHCTpyHpOBaHHE # MozgcaHpoBaHue. Padora B MalBX rpyImax.
AHAJIU3UPYIOT, BRIOHpAIOT H 0BOCHOBBIBAIOT CBOE pELICHHE, ACHCTBHLL
[MpescrapaeHue pesynsTaToB napHoii, TPYMIOBOH ICATEIRHOCTH. TlomroToBKa
COOBIICHHAN I AOKIANOB. Y4WacTHC B IWAJIOTE B COOTBEICTBHH C TTpaRMIaMH
pevueBoTo MOBCACHHUA.

Crarnka.

Teopus: Bnok. Prrdar. PaBHOBECHC TBEPALIX tei. Ycnopus paBHOBecUs. MOMEHT
cunpl, [lpaBuno MOMECHTOB. [lenrp TspxecTd. HMccnenoBanue pasUuYHBIX
Mexaiiuecknx cHcreM. KoMmOUHMpOBAHHBIE  33/atdH, WCTIONB3YS  YCHOBHA
PABHOBCCHS.

Ipaxmuxa: VI3rOTOBNCHHE paboTatoneit CHCTEMBL OIIOKOB.

Xapaxmepucmura 0CHOBHBIX 6HOOE OesimenbHOCHL: )
Auanus Tabmuu, rpaguKoB, CXEM. TTouck oObaAcHEHHs HADIHOAACMBIM COOBITHSM.
OrpeaciicHIe  CBOTCTB nprbopoB  TIO yepTciKaM M MOJCIAM. Ananns



BOHHKAOUINX HpodnemublX cATyauuil. Halmopate — HeWCTBHE — TIPOCTEBIX
MeXaHu3MOR. [[03HAKOMUTLCS C (WM3MHECKOM MOJEIBIO

«abconotho TBEpROE Tenox». PelraTh 3a4a9 HA NPUMEHEHHUE yCIOBHUs(IIpaBmIa)
PaBHOBECHS poiuara, [IpuMeHsTs yCIOBUC (MPaBWiIo) PaBHOBECHA phlvara JUIs
OOBACHCHNS HeliCTBHS pas uduHBEIX HHCTPYMEHTOB, HCTIONBL3YCMBIX B TCXHUKE W B
BeiTy. CHoprka mnpubGOpPOB M KOHCTPYKUMH. MCmoNb30BAHHE H3MEPHTCIBHBIX
npuGopor. BeImonneHnc NadopaTopHEIX M TPAKTHHCCKHX paboT. JIMarHocTHKa u
yCTpaHenHe HencnpasHocTeil npubopos. BelcTpansaHue rUNoTE3 HA OCHOBAHUM
UMEIOIMXCS  AAHHBIX., KOHCTpYMpOBaHWC M MOAEIMPOBAHHC. BBIMONHEHNC
3ajanuil M0 YCOBREPIIECHCTBOBAHWIO IpHOOpoB. PaspaboTka HOBBIX BAPHAHTOB
omBIToB. PaspafoTka u MpoBEpKa METOAMKH 3KCITEPUMEHTATTBHOM paboTEI.

Pabora B ManbIX TPynmax. AHQIH3MPYIOT, BbLIOHPAOT # 060CHOBEIBAIOT CBOE
peuterne, neifcteusa.  [lpeacTaenenne  pesynbTaToB mapHOH, [PYNNOBOH
nesTensHOCTH. IlogroroBka  cooOLIEHWH W JOKIAJ0B. OcyuiecTBasIoT
CAMOOLIEHKY, R3AUMOOTIEHKY NCATENBHOCTH. Y4acTHe B JIMAIOTE B COOTBCTCTBHH
¢ TIPaBHJIAMH PEYESBOTO TOBEICHHUS.

8 Kaace

Tensiopble IRICHHS.

Temnoroe pacmuperne Tel. [Ipomecch IABNCHAS B OTBEPICBAHIA,

nciaperns i konnencaiun. Termonepenada. BaaxrocTs Bo3TyXa Ha

pasHLIX KOHTHHEHTAX.
Hevonempayun: 1. Habnofeine TagHus Jbaa B BOJE.

CKOpPOCTH HCTIAPEHHS PA3THYHEIX WHIKOCTEN.

TemnoRele IBUTATENH OYILYIIETO.
Jabopamoprsie pabomer (¢ HCNOIb30BAHHEM obopynosanus «Touka pocTa»)
M3MCHEHHST ATHHbL TeIA MpH HarpeBaHNY M OXNKICHHH,

OrniBKa mapadrHOBOTO CONJATHKA.

HabmoneHne 3a rlapieieM IIbaa

Ot "gero 3aBUCHT CKOPOCTh HCTTAPEHHS HHUIKOCTH?

HabmroieHHe TEMIOMPOBOIHOCTH BO/(bL M BO3AYXA.

Xapaxmepuicnika OCHOGHbIX 81008 0eAMENbHOCIL

CaMOCTOSITENRHO (POPMYINPYEOT MO3HABATCIBHYIO 3aMaty. VYMET ¢ HOMOIIBI0
BOITpoCcOB  N00BIBaTE  HEMOCTAIOTIYIO unopmaniio.  Mcnonb3oBaiue
p3MepUTENbHBIX TPUOOPOB. BEIMONHEHNE nabopaTOPHEIX H TPaKTHYUECKUX paboT.
JluaruocTika i YyCTPAHEHHE HeWCTIpABHOCTEH MpuBopoB. BRICTpauBaHUE THITOTE
Ha OCHOBAHMH HMEFOILHXCsT JaHHLIX. KOHCTpyHPOBAHHE | MOJICTTHPOBAHUE,
BLiTToHEHAC 3aaHuii 10 yCOBEPIIEHCTBOBAHHIO npubopoB. Pa3paboTka HOBBIX
BAPMAHTOB OTILITOB. Pa3paboTka W TIPOBCPKA METOAUKH 3KCTICPUMCHTATHHON
paborel. PafoTa B MaTbIX rpyTiIax. AHAJIH3UPYIOT, BEIONPAIOT H O?OCHOBBIBafOT
croé pemenne, xciicrsus. ITpencTaBncHne pe3yNLTATOB MapHOH, TPyMNoBOH
ACSTCABIOCTH. YYacTuC B JMANOTE B COOTBETCTBHM C TpaBU/iaMH PEYCBOTO

MOBCACHHA.



ONeKkTpHYeCcKHe SBeH.

Mukpomup. Mogenn aroma, cymjectBosamine jo Hauama XIX. Hcropus
OTKPLITHS W JeHCTRMA ralbBaHWYecKoro osyemenrta. Fcropus —co3mammsa
3nexTpohopHoil MauHEL OnbiT BonbTa. JNEKTPUYECKH TOK B SICKTPOJIMTAX.
Hemoncmparuu. (¢ ACMoan30BaHeM odopyuobanus «Toyka pocray)

Monenn aToMoB.

["anmbBaHHUECKIE 3TICMCHTBI.

PaBora ssckTpohopHOT MAlIMHBL.

Onpitet BoneTa 1 T'ajbBanm,

Jlabopamopuvie pabomul:

Co3gaHne ralbBaHMUECKHX SIEMEHTOB U3 TIOAPYIHEIX CPEAICTB.

DNeKTPUYECKNil TOK B KHUIKOCTSIX.

Xaparkmepucniika OCHOBHBIX BUJOB NeSTETbHOCTH.

VrpaBns0T cBoel TO3HABATENBHOH M ydeOHOH AESTENBHOCTRIO NOCPENCTBOM
[IOCTAHOBKW UeJelf, MIaHnpoBanus, KOHTPOIS, KOPPEKUHH CBOHX AeHCcTBHIT U
OLCHKM YCIEIHOCTH YeBOCHMS. CpPABHHBAIOT CIIOCOD M PE3YJIBTAT CBOMX
neifcTBHil ¢ 0GpasoM - INCTOM COMpOBOXKAcHUS. OOGHapYKHBAIOT OTKIOHCHHA.
OGyMBIBAOT  [IPHYHHEL  OTKIOHEeHHH. OCYIICCTBIFOT — CaMOKOHTPOIL M
B3aHMOKOHTPONb. VICHONb30BaHIE HM3MEPHTEIBHBIX IPHOOPOB. Brimonmnenune
naGopaTopHbIX M TpakTHYcckux  paboT.  JluarHocTHKa M yCTPAHCHHC
HeuciIpaBHoCTell npnbopos. BeicTpauBanue THNOTE3 HA OCHOBAHHN MMCIOMIHXCAH
nanneix. Koncrpyuposanie 1 MOJIETHPOBAHHC.

DN1eKTPpOMAarHHTHbIE ABJICHHS.
MaruuTHOE MoNie B BeniecTBe. Marnutuas aHoMmanus. MarHMTHBIC oypu.
PasHOBUIHOCTH AIEKTPON3IMEPHTENLHETX IPHOOPOB. PasHOBUIHOCTH
3IEKTPOABUTATENE].
Hevoncempayin (¢ HCTOJIL30BaHHEM 000PYIOBAHHS «Touka pocTa»).
HarnsaHocTs NOBEACHHS BCIIECTB B MATHUTHOM II0JIC.
JIpeseHTaniet 0 MAaTHETHOM TT0Jie 3eMII 1 O MarHUTHBIX Oypsx.
JleMoHcTpaLis PA3HOBHIHOCTCH SIEKTPON3MEPHTEIbHBIX mpubopoB.
HarsiHocTh pa3HoBHIHOCTER ANEKTPOIBUTATENEH.
Jlabopamopusie padomer. 1. FICCIEN0BAHNE pasITTHBIX JIIEKTPOH3MEPHTETRHEIX
npubopoB.
XapaxmepucmiKa OCHOGHbIX 8UO08 OeameIbHOCTU!
VpasmstoT cBoeH [TO3HABATENBHON U y4eOHOH AeATEnbHOCTBIO MOCPEACTBOM
NOCTAHOBKH 1ie/ell, TaHHPOBAHMs, KOHTPOJS, KOPPEKIHH CBOMX ne¥cTBUH ©
OLIGHKH YCHCHHOCTH YcBOEHWL. (CpaBHUBAIOT crocob M pe3ynbTaT CBOHWX
neiictBui ¢ o0pa3ioM - IHCTOM CONMPOBOAICHUA. O6HapYKUBAIOT OTKIOHEHMI.
OBoyMBIBAOT — MPHUHHEI oTknoHennil. OCYUIECTBIAKT CaMOKOHTPONIL M
B3aMOKOHTPOITB.

OnrHuecKkHe ABICHHA.

TIcTOYHMMKH CBETA: TCINOBLIE, TIOMHHCCLUCHTHEIE, HCKyCCT‘BCHlIb]G. HMaroTtoBneHue
KAMEPRI - OﬁCKypEl M HCCnenoBaHue 1/130613&)1{(!1-[1&5[ ¢ MOOMOWIBK MOJCIH.
M[lO!"Ol{paTIIOE H306p'd)¥\’CHHC npeaMeTa B HECKONBKHUX INIOCKHX 3epramax.



I3roTOBUTE TICPUCKOI U € €T0 TIOMOIILIO IPOBECTH HabmioeHms. [IpakTuueckoe
MCIIOMB30RAHHE BOTHYTBIX 3CpKall. 3pPHTCNBHBIC HIUIIO3MM, HOPOKIAEMBIS
npenomMieHuem cBeta. Mupaxu. PazBuTHe BOTOKOHHOU ONTHKH. KCIONL30BaHNE
3AKOQHOB CBCTA B TCXHHUKC.

Hevoncmpuayiiy (¢ uenonb3osanuem odbopynosanus « Towka pocray)
Pa3niuHbie HCTOUHHKH CBETA.

M3o0paxenne npeamera B HECKOJIBKHX TUIOCKHX 3epKaiax.

300pakeHiie B BOTHYTHIX 3epKanax.

HcenonbzoaHiic BONOKOHHOH ONTHKH.

YeTpoiicTBo (poTOAMIAPaTOB, KHHOTIPOEKTOPOB, KALEHIOCKOIIOB.

Jlabopamopnwie pabomot:

HVarorosiienne kaMepsl - 06CKypa 1 HecnenoBanie H300pakeHns ¢ NOMOTIBRO MOIEIH.
[pakTitueckoe MpUMEHEHHE [IOCKUX 3epKall,

[TpakTiYecKoe HCMOTB30BAHIC BOTHYTHIX 3EpKall.

HM3roroesenue repuckomna 1 HaOMOAEHHS C TOMOILIBIO MOJIEIH.

Xapaxmepuciitina ochogHsIx U008 0EAMETbHOCHIL!

YIpaBiasioT CROEH [03HABATENEHOH M y4eOHOH OEATEIbHOCTHI MOCPEICTBOM
MOCTAHOBKHA 1IgJeil, TIaHMpOBAHMs, KOHTPOJA, KOPPEKIMM CBOMX NCHCTBHH U
OUEHKH YCIIEIIHOCTH YCBOSHUA. BBRIACHAIOT M (OPMYTHPYIOT T03HABATENIBHYIO
Ledb. BLIJIENAIOT KOJNWUECTBEHHBIC XapakTePHCTHKH OOBEKTOB, 3aJaHHBIC
cnoamu. [TpHHUMAIOT MO3HARATENBHYIO IENb M COXPAHAIOT ¢ TIPH BBINOIHEHHH
yucOHelX  peiictBuil.  Oco3naior — cBOM  JEHCTBHA. Hmeror HAaRBIKH
KOHCTPYKTUBHOTO ODIIEHNSA B MAIBIX TPyNax.

Yejosexk 0 opipoga

ABRTOMATHKa B mHamell xkusiu. IIpuMepel HWCIOIR30BAHHUSL AaBTOMATHHECKHUX

YCTpOHCTB B Hayke, Ha MpOW3BOACTBE u B ObiTy. Cpenctsa CBA3H. Pammo u

TelleBUICHNC. AJILTEPHATHBHEIE HCTOYHMKH 3HEpruu. BHIb! SMEKTPOCTAHIHIL
HeobXoquMOCTs 3KOHOMHH TIPHPOJHBIX PECYPCOB M MCINONB30BAHWHA, HOBBIX

3KONOTHUILIX W Ge30MaCcHbIX TeXHOTorHil, Hayka n 6e30TacHOCTh IIOICH.

Hemoncempayu: 1. poTOMaTepHAITBLL U CTAHIBL TO TEME.

Jabopamoprvie pabompi: | 3ydcnue NeiicTBHA CPENCTB CBA3H, paIHO U TEICBAICHIIA.
XuparkmepucmuKi OCHOBHbIX 6UO0S OEAENbHOCITIL

CaMOCTOSTEIILHO  (POPMYNHPYIOT — IIO3HABATENLHYHO  3ajady. VMeror (Wod  pPasBHBAIOT) C

9 knace

KunemaTHi: _
4 al
Crioco6el  OMNWcAHMS — MEXaHWHUeckoro  ABWikeHms. — CucTema  OTCHETa.

TIpAMONTMHETHOE JIBUKCHHE. [psiMoIHHEHHOE PABHOMEPHOE MABIDKCHHE IO
nnockocTi. TlepemciiegHne M CKOPOCTB MpU  paBHOMCPLOM MPAMOTIMHCHHOM
ABMKCHHN TIO 1UTOCKOCTH. OTHOCHTENBHOCTH ABHIKCHIUA. CroxeHue JBUKCHUH.
TTpunuun HE3aBHCHMOCTH meinkcHuUil, KprBonnmHERHOE ABMXEHHC. Herxenne
Tcna, OPOLICHHOTO [OA YIIOM K TOPH3OHTY. PaBHOMEpHOE ABHXEBHE 10
OKpPYKHOCTH. YT0Basg ckopocTb. TIepnop i HacToTa ppaiternst. CKopocTh

1 yCKOPEHHC 11PH PABHOMCPHOM JBIDKEHHH O OKPYKHOCTH.



Jlabopamoprnie pabomst (¢ HCIOML30BAHNEM 000pyXoBannst «Touka pocTa»):
M3yuenne gBIKEHHA CBOOOIHO MANAIOWIETO TENA.
MayueHye IBUAKEHHS IO OKPYKHOCTH.

Iprinieproie meMpl nPOCKMIbIX U UCCAe008AMENLCKUX pabont:

OII})CJJCIICHIIC CKOpPOCTH PaBHOMCPHOIO JABHIKCHHWA npmH HCIOITB30BAHNH

TpCHAWKEPA
«berosas JOpoKKay.
Hcroprucckas pCKOHCTPYKLUMA — OMBITOB  [aminmes 1o
OTPENENICHII0  YCKOPCHHS CBODOIHOrO MafeH s TEIN.
TTpHHIHTEL paGoTEl TPHGOPOB AT U3MEPEHUs CKOPOCTEH H YCKOPEHHH.
TMpunenenie ceoG0IHOTO NAaTeHNs TS H3MEPEHNA PEAKIIMH HEIOBEKA.
PacueT TpaekTOpHH IBIKEHHA TEPCOHAXKCH PACcCKa3oB P.Pacrmo.
Xapaxmepucmura OCHOBHLIX 61008 OesmelsHOCY, |TEHNe obcyxaeHne
TekcTa crareil WHTEPHET-CAlTOR, OOCYKIEHME NOKNAJ0B U Tpe3eHTALHNH,
COCTABIICHNE 1 peTlerHe 3anad, 00CyKIenue Croco00B PeLIEHNs (TOATOTORKA K
OI'D no dusuke).

HuuamMuKa

MrepupanbHbie cucTeMbl oTcuera, Cuiia, 3aKoHsI Herotona. J[BmKeHHE Tena o1

nelicTBUEM HECKONBKUX cHI. JIBIKEHHE CHCTEMBI CBSA3aRHBIX Tel. JlMHaMuKa

PABHOMEPHOTO JIBIKEHMS MATEpPHAILHOM TOUKH IO OKPYKHOCTH. Knaccpl cuiL.

3aKol BCEMUPHOTO TAToTeHwms. Jlprkenuc mmaHeT. MCkyccTBEHHbBIE CTTYTHHKH.

Conneunas cucTema. McTopust pasBuUTHS IIPEACTAaBIECHHH O BceneHHOH.

CTpoeHHE 1 3BONOLIA BeelleHHOH.

Jlabopamopusie pabonvi(¢ HCNONB30BAHHEM oGopynonanus «Toyka pocTa»):
VI3Mepenne MACCHI Tella C HCTIOIb30BAHNEM BEKTOPHOTO PAsTIOKEHIA CHIIBL.
M3yyeHne KHHEMATHKU M ITHHAMHKM PaBHOYCKOPCHHOTO IBIDKeHUS (Ha

mpuMepe MaruMHbl ATBY/A).
M3yueHrie TPEHUSA CKOJBKEHHS.

Tpuniepivre membl NPOEKMHLIX U uccredosamensekix pabom:

HcTopuueckasn pEKOHCTpYKIHs OINBITOB Kylmoma 4 AMOHTOHA IO

[lepBBie NCKYCCTBEHHBIE CITYTHHKI 3eMnu.

Kak OTJHYAIOTCH MEXaHMHECKHE IPOTIECCHl HAa 3eMIE OT MCEXAHHYCCKHX
mpoLeccoB B kocMmoce?

Tena ConHedHo# cucreMbl. OTKPBITHA Ha KOHYIUKE HIEPa.

Xapaximepucmuka OCHOBHBIX sudos Oesmenprocmil; UTEHHE M OOCYKICHHC

TexeTa craTcii WHTCpHeET-caiiToB, OOCYXKIeHHE NOKIANOB H Ipe3cHTaluH,

cocTaBleHWe I pelllenne 3ajad, 00CyKIeHne criocoGoB peleHns (MoAroToBKa K

OT'D o hu3nke).

HWynynse. 3aK0H COXpalleHHsT HMTIYTHCA
Wmrynse. Mamenenne WMITYIIRCA MaTEpPHAIBHOW TOYKH. CucreMa Tel. 3aKOH
COXPAHCHUS UMTTYTIBCA.
Tpuatepriie meatbl POCKMHLIX U Heened08amenbeKUx padon:
PeakThBHOE JIBHAKEHHE B IPUPOJE. '
Paccernenosanne JITTT ¢ MOMOTILFO 3aKOHA COXPAHCHHA UMITYITBCA.

ONpPCOCIICHIIO B



}irﬂpfr‘KH?E’}JI:‘CHIHKH OCHOBHBIX 3”008 082!?1931)}50{'1?-“..*.' ICHHE H 06C}’}K,HBHHC
TEKCTa CTaTeil WHTepHET-CAHTOB, OOCYKACHHE MOKNQJOB M IIPE3CHTALUH,

COCTABIIEHHC 1 pelIeHve 3a1ad, 00cyKIenue crnocodoB peeHns (OAroTOBKA K
OTI'D no pusnke).

CraTtuka
PaBuosecue Tena. MoMenT cuibsl. Y CIIoBUS paBHOBECHS TRCPAOTO TeJa.
TTpocreie Mexanusmbl. Jlabopamoprvie pabonivi(¢ NCNONb30BAHKEM
obopyuosannsg «Touka poctayn): OnpejeneHne HEHTPOB MAacC PASTHIHEBIX TCI
(Tpu cnocoba).
Tpuatepivie mest RPOCKNIBIX U UCCIC008AMETbCKUX pADONL:
TIprMcHEHIE NIPOCTBIX MEXAHH3MOB B CTPOWTENECTBE: OT 3EMIIAHKH 110 Hebockpeoda.
WMcenemoranyie KOHCTPYKIITMH BENOCHITENA.
Xapaxmepucnmiuxa OCHOBHbIX GUOOE OesmenbHOCmu: WTeHHe W 0BCyKIeHWe
TEKCTa CTaTcil MHTEpHET-CAHTOR, OOCY:KAEHWE [OOKIAf0B MU Tpe3eHTanui,
COCTABIEHHE W pellenue 3a1ad, 00CcyKJIeHHe cnoco00B peleHis (IOAroToRKa K
OI'3 mo dusznke).

Mexanuveckne Ko1ebaHHA H BOJHDI
Mexannueckue konebanws. lIpeoOpasoBaHWe OSHEPTHH IPH  MEXaHUIECKMX
xoneGanmax. MaremaTHducckiii M MpyKHHHBI  MaaTHMKA.  CBOOOMHBIC,
3aTyXamolme I BhIHyKIeHHble Konebanus. Pesonanc. MexaHn4eckue BOJIHBI.
Jlnuna u CKkOpOCTh BOJIHEL 3BYK.
Jabopumopasie padomei(c HCNONL30BAHHEM 000PYI0BANHS «Touxa pocTay).
HM3yuenne konedanuii HUTSHOTO MAagTHHKA.
Ipuniepitbie meatvl RPOCKMHbIX U HCCAEO06AMENLCKUX pabom.

CTpyHHBIE MY3hIKAILHBIC HHCTPYMEHTEI.

KoliebaTenbHble CHCTEMBI B IPUPOJIE B TEXHUKE.
Xapaxmepucmuka 0CHOGHBIX 61008 OesimenbHocmu: HYTEHHE H obCcyXAeHHE
TekcTa cTaTell WHTepHeT-caliToB, OOCY:KIeHUue IOKITanoB H npe3eHTaLyH,
cocTarMente 1 pelicHHe 3a/1ay, OOCYKIEHHE CII0CODOB PEUIEHI (TOATOTOBKA K
OI'3 o usnke).

D1eKTPOMATHITHBIE KOJIeOAHN S H BOJIHBI
TTepeMeHHBIH HICKTPUYECKHH TOK. Kone6aTembHE KOHTYD. BEIHYKICHHEIC K
croGommble DM KoTebanna. DM BOIHEL M UX CBOHCTBA.
[puatepitbre meNibl NPOEKMAbIX U UCCned08aMENbCKIUX pabom.:
[l pUHUMITE! pafiAOCRA3H W TENCBHACHIAL '
Brstare DM W3nyueHHA Ha JKUBbIC OPraHUu3MEL.
M3roToBNCHHE YCTAIOBKH JUIS IEMOHCTPALIMH OITRITOB TIO DOMHU.
DREKTPOMATHHTHOE N3JIYUEHHC CBY-ncun.
Vcropudcckas peKOHCTPYKIINA OTIBITOB Amncpa. )
Xapaxmepucmuxa OCHOBHbIX gudos Oesmenprociny; YTEHWE M OOCYXAEHMC
TekeTa cTateil WHTEpHET-CANTOB, OOCYKICHHE JOKTAIAO0B H Tpe3eHTALHH,



COCTABIEHUE W DEIICHUE 3aJaq, 00CYKIECHUE CIOCO00B pelieHus (TOATOTORKA K
OI'D mo guswke).

Onruka
VicTounnkn ceera, JleiicTus cBeta. 3aKoH MPSIMOMMHEHHOTO pacmpoCTpaHeHus
cseTa, 3akon orpaxkenus ceeta. ITocTpocHWE W30DpakcHWH B TTOCKOM 3¢pKallc.
3aKOoIT MPEJIOMIIEHHS CBCTA Ha MNOCKOH rpaHuiC ABYX OAHOPOAHBIX MPO3pauHbIX
cpen. [pesomiienne cBera B npusme. Hucnepcus ceerta. SIBnenue nomHoro
BHYTpeHHero otpaxkenus. JlnH3el, Tonkuc mun3bl, [locTpoeHue usobpamenui,
CO37aBaeMbIX TOHKMMH JTHH3aMH. 17123 1 3penue. OnTHyeckue npubophL
Jlabopamoptivie pabomui(c nenmob3oBanneM obopyrosanna «Touka pocran):

JkcrepuMenTalbHAs TPOBEPKA 3aKOHA OTPAXKEHHA CBETA.

Hamepenne noxazaTtens mpenoMIeHUs BOJBL.

H3mepenne BhokycHOTO paccTosSHUA COOMPAOILEN JTHMH3LL.
TTpusieprple memvt NPOEKIMHBLX U HCCAE008AMETLCKUX pabot:

WcTopus nccnenoBanms CBETOBRBIX ABIEHMIA.

HcToputeckas pekoHCTPYKIUS Teneckona [ amies.

M3rotornerne kateiaockona,
Xapaxmepucmura 0CHOGHbIX 8UO06 OesmenvHochu: 9IeHHe W ofCcyKIeHHe
TEKCTAa CTAaTCH MHTEPHET-CalTOB, OOCYXKIEHHE JOKIAJ0B M [PE3EHTAIWH,
COCTaBJICHHUC W PENIeHue 3a/1ad, 00CYyKICHHE ClIocO00B pemeHus (MOArOTOBKa K
OI'3 1o dusuke).

du3HKa aToMa M ATOMHOr0 SIAPa
Ctpoenme aToma. IIOrJomIcHWE W HCIIycKaHue cBeTa aromamu. ONTHYECKHE
criexTpel. OuniTel Pesepdopaa. [lnanerapHas Mojens aroma. CTpOSHKE aTOMHOTO
aapa. 3apsioBOE M MACCOBOE YHCna. STepHble CHIBL. JHEPTHA CBA3HM aTOMHBIX
saep. 3aKOH pajMoaKTHBHOTO pachajga. Anbkda- # Oera-pacmafipl. [[paBuna
cMmereHnst. Slieprple peaxiui. JeneHHe W CHHTE3 sajuep. SnepHas 3HEPTETHKA.
Uctounukxn 3xeprun ComuHua M 3Be3]. PerucTpauus AOEpHBIX U3TYICHUH.
Brusuue pagioakTHBILIX H3JLyHeHMH HA JKMBBIC OPTaHM3MBL JO3MMETPHAL.
DKONOTUYECKHC TPOOIEMBI 4epHOHN SHEPTETUKH.
TTpuateprble mensl nPOEKMHbIX U UCCILO08AMETbCKIX Pabom:

HcTopus n3yueHus aToMa.

Usmepenne KITJ] comHedHOoH barapen.

HeBuauMpIc M3TYIEHUS B CIEKTPE HATPETHIX TEI.
Xapaxmepucmuxka ocHOGHbIX 6u00s OeamenpHocmil: HICHUE H oﬁcwlcz[emdue
Tekcra cratell  MHTEpHET-caiiToB, obcykmeHne JOKNAXOB M IPC3CHTALMM,
COCTABTCHUE 1 PELIEHNC 3afad, OOCY)KIEHHE CIIOCOGOB PEMIEHHs (TOAroTOBKA K
OT D mo pusnke).

@opMBI Oprasniaunn 00pas’oBaTeILIOro Npouecca:
TPYNMoBas; :
WHIHBHIYAIBHAS,



(poHTaNbHAa.

Benymue Texmosoruu:

Hcrmoms3yloTess 3ICMEHTHI CIENYyIOIMNX TEeXHONOTHH: TpOeKTHAS, Mpo6IeMHOTO
00yucHHUS, HMHQOPMALHUOHNO-KOMMYHHUKAIIUOHHAS, KPHTHYECKOTO MBIIIIICHNS,
NpooNCMHOTO 1Hanora, UrpoBas.

OcHoBubIe MeTOAbI PadOTHI HA YPOKE:

Beﬂymnmu MCTOOaAMH O6y'-ICHH$l ABINAHITCA: llﬁCTP‘IT-IHO-ITOHCKOHOﬁ, MCTOI
MATEMATUUECKOTO MOOCTNPOBAHNA, AKCHOMATHYECKHH METO M.

MOpMBI KOHTPOJIS:

Tak xax 2TOT Kypc ABMAETCS NONOJHUTEIBHEIM, TO OTMETKA B DaliaX He CTABHTCH.
VYuawniicas yuanuTcs oUeHHBaTh c¢ebf M APYrUX cam, 4TO MO3BONSET PAa3BWBATH
YMEHHM CaMoOaHanmH3a o CﬂOCOﬁCTByET pasBUTUK) CaMOCTOATEIIBHOCTH, KaK
CBOWCTRY JAMYIIOCTH Y4alIeTOCs. DBEBIABICHHE NPOMEKYTOUHBIX M KOHEYHBIX
PE3YIRTATOR  YUAIINXCA TIPOHUCKOAMT HEPE3 MMPAKTHYCCKYED IeATeTEHOCTE,
3QUCTHKIE PaBOTHI:

TeMaTHYecKas  Iondopka  3agay  PaslHgHOTO  YPOBHS  CIIOKHOCTH  C
TNPEJCTARNCHNEM Pa3HBEIX METOJO0B peleHs B BHIE TEKCTOBOTO
NOKYMCHTA, Hpe3eHTaluH, (Ui AHMMANNH, BHACOPOJMKA HIH web -
cTPaHMUbI (caiiTa)

BBICTARKA MPOEKTOB, [PE3CHTALINH;

JIEMOHCTPALMA SKCIIEPHMEHTa, KauecTBEHHON 3afauy ¢ KaueCTBEHHBIM (YCTHBIM
WM B BHAE TPHII0MKCHHUA, B TOM HHCIIC, HpCBCHT&uHGﬁ) OTTHCAaHHEM TIponecca Ha
3aHATHH, (JeCTHBANE SKCTIEPUMEHTOB; (PH3WIECKHE OJTHMITHATEL.

KanengapHo-temaTHYecKoe INIAHHMPOBAHUE 7 kiacc

Ne | Jlarta Tenma 3angarusa . Henoab3oBaHue IpHMEUaH]
n/m | NPOBEACHHA o0opyioBaHUA IIeHTPA
Tinan | ®akr €CTEeCTBEHHOHAYHOMH n
TEeXHOJTOTHYeCKOM
HanpasJieHHOCTeH
«Touka pocTa»
| 1. Beegenne (14)
Brommoe 3amgarme. llemn u | KoMmeioTepHOE
3amaumn Kypca. Texuuka | 0bopynoBaHHE
! 6€30MacHOCTH.
2. Ponib JKCTIEPHMEHTA B JKN3HH YesioBera (34)
CHcTeMa eqHUHHAL, TIOHSITHE O KommproTepHoe
TIPAMBIX H KOCBEHHBIX | o0opymoBaHHE
2 HU3MCPEHUIX
DU3HYCCKUIA DKCICPUMCHT. O6opynoBaHue st
Buaes! pusmgecKoro | AEMOHCTparuit
IKCIIEPUMENTA.
TTorperHocThb M3IMCPEUNA.
Buab
MOTPEIHOCTEM H3MCPEHIA.
Pacuér




3 TIOTPELHOCTH H3MEPCHMA.
Jlaboparopuas paboTa ObopynoBanue 1
«VI3Mepenne o6beMa TBepIOTO | 1a0OpaTOpHEIX  paboT |
Tenay. [IpaBuna oopmieHns YUEHUYECKUX OI1bITOR
i naboparopHoil paboThl.
3. Mexanuka (84)
PaBHomMepHOC u | ObopynoBaruc ans
HEPABHOMEPHOC nabopaTtopHbix — paboT H
5 IBWKCHHS. YUEHHYECKHX OIBITOB (Ha
T padprueckoe npeacTasueie Gaze komickToB 1t OT'3)
6 IBWKESHNA.
Pemenue rpadueckux 3anad,
pacuer [yTH W  CpEIHER
CKOPOCTH
7 HepaBHOMEPHOTO ABHKCHUS.
[Monstue HUHEPLUHH "
HHCPTHOCTU.
8 leHTpOGEsKHAS CHILA..
2] Cuna yupyrocth, cuna Tpesns | O0opynoBaHHE nd
Tabopatopras paboTa nabopaTopHbIX  pabor  H
«Mcenenopanre 3aucMocTy | Y TCHAUCCKHX OIIBITOR (na
S yTIpyrocTH, faze xomruiekTos Mg OI'3)
RO3HUKAFOLEH B
MPYKHHE, 0T CTETEHH
nedopmanyu
10 HPY/KHHBD).
JlaGopaTopias paboTa
|11 «Onpenenedne kKo3PQUITHEHTa
TpcHus HA TPHOOMETPEY.
JlaBoparopuas paboTa Obopynosanue 1Jist
«MccnenoBanye 3aBUCHMOCTH | 1aD0paTOPHBIX pador H
CHIIB! TPEHHUS OT CHIIBL yUeHHYECKUX OTIBITOB
|2 HOPMAJTbHOTO TABICHUA.
4, Tuppocraruka (124)
TinotHocTh.,  Jamaua  1apa | ObopynoBaHue i
13 TepoHa [EMOHCTpAITHit -
PeuicHie 3aau 0BbIIIEHHOH
CIIOKHOCTH Ha pacycT
ITOTHOCTH
14 BELICCTRA.
Pewieiine 3aay MOBLILIEHHOMN O6opynosanue A
15 CIIOAHOCTH JIEMOHCTpALH




JlapneHHe JKHMIKOCTH M Taza.
3akoH

16 [Tackans
17 Cool1inaronyecs cocyinl.
JTaGopaTopras paboTa Obopynoeanue ans
«M3roToBiIeHIC MOJIENH | TabopaTopHBIX — paboT  “
18 dorTaHa» VUEHWTCCKUX ONBITOR (Ha
JlaGopatopras pabota 6azc komruiekToB ans OI'D
«HM3roToBienne MO JIeJTH
19 doHTana»
3akou [Tackans. [arrenne B
WHAKOCTAX W ra3ax.
T'unpaBnUUECKHe MATUHEL.
20 CooOmauecst CoCybl.
BriTankusatonmas cuna. 3akoH | Obopynosamue s
21 Apxumerna. JTEeMOHCTPAIIHI
JTaBoparopras paboTta ObopymoBauue Iid
«BriscHenue ycrmoBus | TabopaTOpHBIX — paboT |
TIaRAHMS YyIEeHHUYECKUX OIBITOB
22 TEI.
brok 3ajay Ha 3akoH IMackans, | ObopyzoBaHue piisé;|
23 3aK0H ApXHMe/a. AEeMOHCTpaLHA
Briok 3amau Ha 3axoH Ilackand,
24 2aKol ApXHuMena.
5. Crarnka (104)
25 Brox. Peruar, O0GopynoBaHHiC pifi b
PapHoBecHe TBEpAsIX  Tel. | ASMOHCTPAIvH
MowmeHT cutel.lIparuino
26 MOMEHTOB.
LlenTtp Tsokectn. | ObopynoBaHue st
WccnenoBanue pa3IHYHBIX | AEMOHCTPAIUH
27 MEXAHUTECKUX CHCTEM
28 KomMOuuupoBaHHLIE 3802491,
UCTTONB3YA YCIIOBWA
PaBHOBCCHIL.
Kom6GuHMpOBaHHEIE 32a4H,
HCMOB3YS YCIOBHSA
29 paBHOBECHS

JTaGopaTopHas paboTa
«Vsrotopneune paboTarle
CHCTCMB! OIOKOBY.

OdopmiieHHE

O6opynoBaBue UL

naGopaTopHeix — pabor M
YYEHHHUCCKUX OMNLITOB (na
6aze xoMruiekTos aas OI'3D




paboTsI.
"
30
Pabota Han TIPOEKTOM
«brokuy.
JTaboparopuas padora
«HM3roTornenne paboralomweit
31 CHCTEMBI DITOKOBY.
JlaBopatopras pabora Obopynoeanue s
«H3rotorneHue paboTarouieii nabopaTtopHeix  paboT u
32 CUCTEMEI DJIOKOBY. YUEHHYECKHMX ONBITOB
33 Odopmitenne paboTol. KoMmmnrioreproe
34 3amMTa MpoeKToB. obopynosarue
Kajengapuo-TeMaTiueckoe mianaposanue 8 kaace
Ne | Jlata Tema 3aHsaTHSA Henonn3osanue npHMEUaHne
n/n | NpOBeleHHs obopynoBaHusi
Ilnan | ®akr MEHADE

ecTecTBeHHOHAYYHOIH
H TeXHOJIOTHYeCKoi
HANIPABJIEHHOCTEH
«Touka pocta»

1. Brenenmne (11)

Beoanoe 3zausrue. | e u | KoMmosroTeproe
3a/1auu Kypca. Texnuka | obopynoBanue

1 HesoracHocTu.

2. Tennoebie siBjeus (12 u)
PasHoobpasue teroBeix | KoMIsroTepHOE
senenuit. Ternosoe pacnmpenue | obopynoBaHue

2 TEl.
Jlaboparopnas paboTa ObopynoBanue s
«VI3MeHeHUS IUIHHEI TEJa IPH nabopaTopHLIX padoT
HarpeBaHu| 1 OXJaKICHUI», " YUCHUYECKHUX

3 ' OIIBITOB
Tennonepemada Habonenne ObopynoBanye | mamud
TEMIOMPOBOTHOCTH BOJEL X JEeMOHCTpallui

4 BO3JIyXA.
JlabopaTopHas paboTa Obopynoranue Jns
«M3mepenue ylenpHoi nabopaTOpHBIX PadoT
TCTNOEMKOCTH Pa3IUYHEBIX 1 Y4EHHUECKUX

5 BEIUCCTBY. oneiToB  (Ha  Oase

6

TInasncHHe u OTBEpACRAAE.
JTabopaTopnas pabora «OTiHBKA
napapHOBOTO COJITATHKAY

KOMILIEKTOB 11g OTD

JlaBoparopHas paboTa
«HabmoneHne 3a IJaBIeHHEM

O6opyaosanue ast
nmabopaToOpPHEIX padoT




TBIA» " YUEHUIECKHX
7 OTIBITOB
Pelrenue onuMITHAIHbIX 3a024 ObopynoBanue | I
HA ypaBHEHUE TETIIOBOTO | JAEMOHCTPALM
8 banauca
Pemmcune onMMITHAIHBIX 3a4ay Obopynosanue | st
9 Ha PAacuET TETIOBLIX MPOLECCOB JICMOHCTpALMH
10 JlaGopatopus KpucTanorpaduu.
Wcnapenue 1 KOHASHCALUS, Obopyznosaunue | Ins
H AeMOHCTpAHid
Cocras aTmocdepsl, ObopymoBanue | 1A
HabJIroIeHHEe TTEpexoia NEeMOHCTpPALWN
HEHACLITIEHIBIX [1aPOB B
12 HACBII[CHHDLIE.
BraskHocTs Bo3gyxa Ha pasweix | O6opynosanwe | ansd
13 KOHTUHCHTAX TeMOHCTpAIHi
3. DnexTpHYecKHe siBaenns (84)
Mukpomup. Moenn aToMma, Obopynosanue | A
| 14 cyuecTroBaBUIHE A0 Hadana XIX feMoHCTpanui
[ WcTopws OTKPLITHS U AEACTBHA KomMnproTepHOE
15 raTbRAHHIECKOTO 3IEMEHTA o6opyoBaBye
Ncropug CO3aHus
31eKTPOPOPHOT
16 MaITH B
Onsitel BonpTa. dnekrpudeckiii | KOMIBIOTEPHOC
17 TOK B 3JIEKTPOTHTAX. 0BopyAOBAHUE
PercHuc ONMMMITHAIHBIX 3a1a4 Ha | Obopyaosanue UL
18 3aKOHBT TTOCTOSHHOTO TOKA TEeMOHCTPaMi
HabmrogeHuc 3aBUCHMOCTH OGopynopanue A
COTIPOTHRIIEH TS TPOBOIHHKA OT TeMOHCTpalyi
19 TEMIIEPATYPDIL.
JTaBopatopuas padoTa O6opyaoBanve A
«OnpecneHne CTOUMOCTH naBopaTopHEIX paboT
13pacxXo0BAHHOH u yieHn9eCKIX
3IIEKTPOIHEPTHH omuiToB  (Ha  0ase
10 MOLIHOCTH NOTPEOHTENS 1 TI0 rxommexTor Jt OI'D
20 CcUCTHHKY»
Peiterie OnMMITHATHBIX 32134 ObopynoBanue A7
21 Ha TemnoBoe AEHCTBUC TOKA JIEMOHCTPALIH
SneKTpOMarHHTHEIE ABJICHIA. OGopyaosanie [
DNeKTPON3MEPHTEIBHBIE JeMOHCTpaUME
99, nprdopLI.
MarnuTHas auomanus. | ObopynosaHue UGt
L MarnuTHbIE neMOHCTPALAH




23 bypu
PaznoeuHOCTH
24 DIIEKTPOABUTATEIICH.
] Mcrounniu creTa: TEnnoBeIE, Obopynoeanne  ana
25 THOMHHECLEHTHBIE ICMOHCTpALMH
MHoTroKpaTHOE H300pakenne
MPEAMETa B HECKOJIBKUX TIJIOCKNX
26 3epKanax. .
W3roToBuTh 1EPUCKOT U C ETO Obopynopanne g
MOMOIIEIO MPOBECTH | IEMOHCTpPAIHM
27 Habnronenus
[IpakTrdgeckoe ucnoiab30BaHue ObGopynoBande Ui
28 BOTHYTBIX 3epKal JIeMOHCTpALM
3pHTENEHbIE UINTIO3HH, ObopymoBanue 14
TIOPOXKTAEMBbLE IIPENIOMIIEHUEM IeMOHCTpanuid
29 cBeTa. MupaKiu.
30 PassuTHe BOJOKOHHOH ONTHKH
HMcrnonp3oBaHue 32KOHOB CBETA B
31 TEXHUKE
6. Yeaosek u npupoaa (4u)
32 ABTOMATHKA B HANIEH KHA3HH . KomMmeroTepHoe
33 Papmuo u TeneBHICHHE obopynosaHne
34 AnbTepHaTUBHBIE HCTOYHHKH
SHEpPIHH. BH/IBI 3TeKTPOCTaHIHit
KanenjaapHo-TemaTudyeckoe IIaHUpOBaHue 9 kiaace
Ne | Hara Tema 3aHATHSA Hcnonas3oBanne IpUMEYAHHE
n/r | TIPOBEAEHHS obopy0BaHHA
enTpa
Ilnan | daxr HEHIR
cCTECTBCHHOHAYYHOMH
U TeXHOJJOTHUYECKOH
HanpaBJIeHHOCTeH

«Touka pocTa»

1. Beegenne (19)

Beogmoe 3aHatie. Ilemx 1 | KoMITBIOTEpHOC
3amaud Kypca. Texauka | 060pynoBaHHUE
1 6e30MacHOCTH.
2. Kunemaruka (7 4)
Cnoco0Orl ormHcaHisa Obopynosarue faf) £
2 MEXaHHIECKOT0 JIBIKEHUS NCMOHCTPALMI
TTpsiMonMHCIHOE PABHOMEPHOE O6opynoBanyc 1A

JBMIKEHHE 1o HHOCKDC'I‘H?

CMmoTpAa

NeMOHCTpAUMH




(&S]

13 KaKOHM TOUKH H&6HI’O,I[‘(1TB

OTHOCHTENBHOCTE IBUIKEHUSI.

ObGopynoBanwe  Ad

4 CnocHHE NBHKESHMI. JIEMOHCTpPALMII
Jabopamopiivte pabomvi: ObopynoBanue ais
«M3yacHue apwkcHUA cBoGoHO | mabopaTopHEIX paboT
nagarorero tenay, «Msyuenmue " YUCHHYECKUX
5 OBWCHUSA TEIA TI0 OKPYKHOCTHY | OTLITOB
Kak 1 kyza nosnerena Buiunesas | ObopynosaHue Uil
KocTouka? Pacuer TpaexkTopHH IEMOHCTparii
IRWKEHHUS TEJ M TIEPCOHAKEN
paccKasos P.Pacms 0
6 Mronxay3cHe
WUctopudeckas peKOHCTPYKLHS OfopynoBanue  ams
OMBITOB [amnes 110 | AeMOHCTpanui
OMPELEICHU0 '
7 YCKOPEHUSA 8.
OmnpeneneHne CKOPOCTH ObopynoBasue U
PABHOMEPHOTO IBIKEHIS IIPH AEMOHCTpaUMit
HCTIONL30BAHUY TPEHAKEPa
8 «beropasi AOPOIKKAN.
Cuma oy, cnia yoexaernus win | Obopynosanue ULt
9 cuna - u3ngecKas BelIHHa? ZEMOHCTPAITHI
JlaGopamopras paboma: Obopynosanue i
10 «3mepenne Macchl TEIa» nabopaTOpPHLIX PadoT
TBwsellte Tela noJ IeHcTRUeM u YICHIHIECKHX
I HECKOILKIX CHIT QIHBILIR
JIBH3KEHUE CHCTEMBI CBSA3aHHAIX ObopynoBaHKe JULSL
12 TEI JEMOHCTPAIIHIE
Habopamopnbie Obopynopanue 1Jis
pabompr: «AzydeHue TpeHus | 71a00paTOPHBIX pabot
CKOIILACCITHSY " }”—IBHHqCCKHX
13 OTBITOB
JunaMuka pasHomeproro | ObopyrnosaHue A
14 MBWIKEHUS TI0 OKPYKHOCTH IeMOHCTPAMA
Hcropus pasgutas | OGopygosanue 1A
TpeACTABNECHHH ZIEeMOHCTparui
0 BeeneHHOM. ConueuHas
15 cHCcTCMa. _
OTKpBITHS Ha KOHTHKE TCpa. Ob6opynoeanue I
Tlcpeeie HCKYCCTBEHHBIE | NEMOHCTPALH
CTYTHUKH
16 3eMan.

g. Wmnyabc. 3aK0H cOXpaHeHHs ummyasca (34)




17 Kax BBl IXTY HA30BETE... KoMITbI0TEpHOE

g PeaxTHBHOE IBIDKEHHE g | obopyfoBaHue

I8 TIpUpOJIL.
Paccnenoranmnce JITTI ¢ momoLko KomnobsroTepHoe

1 3aKOHA COXPAHEHUA UMITYIbCa obopyaoBaHHE

5. Craruxa (24) '
Jabopamopuas paboma: ObopynoBanue s
«Onpeaenesne UEHTPOB MAce sabopaTopHEIX paboT
pasTHuHBIX TN (TpU criocoba) 1 Y4EHNUECKUX

20 OITLITOR
TTpumenenne npocTeix | KoMITbIOTEPHOE
MEXaHH3MOB B CTPOWTENBCTBE: OT | 00opymoBanve
3EMITSIHKH [0

24 1ebockpeda

6. MexaHuueckue Koedanust u BOJNbI (34)
Bume  mastHmkoB  u  mx | OBopynosamme  JUIA

22 KoJiebaHuH TEeMOHCTpPAITIH

23 YT nepeHocHT Bomia? )
KonebareibHble  CHCTEMBL B

24 IIPHPOJIE U TCXHHKE

7. DNeKTPOMArHHTHEIE KoJeGanud M BOJIHDI (24)
DKcMepUMEHTaNbHas IPOBEpKa KoMITBIOTEPHOE

25 CcBOMCTB 2M BOJIH. -obopynoBane
Wccnenopanue KOMIILIOTEPHOE
AMEKTPOMATHHTHOTO obopyioBanue

26 usnmyyenus CBY-meun

8. OnTuka (44)

' . MsroToBacHUE MOJIETH KoMITbIOTEpHOE

27 KaJel 0 CKOoIIa. obopynoBaHue
JxcnepuMeHTAIBHAS [IPOBEPKA ObopynoBanue LA

28 3aKOHa OTpayKeHH CBeTA. JIEMOHCTPAITIT
Jlabopamopras paboma: QO6opyaoBaHue L1
«3mepeHue IoKa3aTei nabopaTopHLIX paboT
TMPENOMICHUS BOIBI? " YUCHUIECKUX

29 OIIRITOB
Kak oTanuarTes mokasaTel OGopyzosanue A

30 MPENOMIICHHS UBETHOIO CTEKIIA JeMOHCTpaINH

0. (Dy3MKAa aTOMA W ATOMHOT0 siipa (44)
Tlornowenue WM HMCIOYCKaHKE KoMTBLIOTEPHOE

|31 cBETa o6opyIoBaHme
| aTomanmu. ONTUYECKUE CTIEKTPbI. KoMIIb10TEpHOC RN S
Msmeperme  KIIJ[  colHeyHOM obopynoBanue
| 32 Datapeu




Brnusigue pagioakTUBHBIX

3 P3IyUeHHH Ha KUBBIE OPTaHu3Mbl
CnocoObl 3a1UUTHL OT
34 pAaJMOaKTHBHBIX H3IyCHHH




