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I[lnanupyeMsble pe3yabTaThl 0CBOEHHUS MPOrPaMMbl BHEYPOUHO/1eATEIbHOCTH
«®Du3uKa BOKPYI HAC»

(c ucosib3oBaHueM odopynosanus «Touka pocra») B 7-9 Kiraccax

Peanmuzamust  mporpaMMbl  CITOCOOCTBYET — JOCTMDKCHHIO — CISAYIOIIMX  Pe3yJabTaTOB:
JInuHOCTHBIE:

B cdepe JMYHOCTHBIX YHUBEPCAIBHBIX YU€OHBIX AEUCTBUI yUaIIUXCS:

* y4eOHO-TI03HABATENbHBIM WHTEpPEC K HOBOMY Yy4eOHOMY MaTepHally U CIocod0aMm perieHus
HOBOH 3a/1a4M;

* OpHEHTallMs Ha MMOHMMaHHE MPUYUH ycIexa BO BHEY4YEOHOU IesSTeNbHOCTH, B TOM YHUCIIE Ha
camMOaHaJIM3 U CaMOKOHTPOJb Pe3yibTaTa, Ha aHAJIU3 COOTBETCTBHS PE3YJIbTATOB TPEOOBAHUIM
KOHKpPETHOMW 3a7a4u;

* crnocoOHOCTh K CAMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIICIIHOCTH BHEYUEOHO! 1eATEIbHOCTH;
Obyuarowuiics NOIYYUM 803MONCHOCMb 01 (POPMUPOBAHUL:

® BHYTPEHHEW IMIO3MIMM IIKOJbHHKA Ha YPOBHE MOJOXXHUTEJIbHOIO OTHOIIEHUS K IIKOJIE,
MMOHUMAaHUST HEOOXOJMMOCTH YYEHHUS, BHIPAXEHHOTO B MpeolialaHuu y4eOHO-TI03HABATEIbHBIX
MOTHBOB;

® BBIpa)KeHHOﬁ YCTOﬁqHBOﬁ y‘le6H0'H03HaBaTeJIBHOI>'I MOTHUBAIIUU YUCHUA,

* YCTOWYMBOTO Y4eOHO-TIO3HABATEIHLHOTO HWHTEpPEca K HOBBIM OOIIMM CHOocO0aM pelieHus
3a/1au.

MeTtanpeamMerHsbie:

B cdepe peryasiTHBHBIX YHUBEPCATIbHBIX YUEOHBIX IEHCTBUI ydaIluXxcs:

® IUJIAHUPOBATH CBOM JCHCTBHS B COOTBETCTBMM C NOCTABJICHHOW 3aJay€d W YCIOBUSIMH €€
peanu3anum, B TOM YHUCIIE BO BHYTPEHHEM IUIAHE;

® YYHUTHIBATh YCTAHOBJICHHBIC IIPpABUJIA B IIJIAHUPOBAHUHU M KOHTPOJIC crocoba pEeIICHNA,
¢ OCyIICCTBIIATh HWTOT'OBBIM U MOIIArOBBII KOHTPOJIb ITO PE3YJIbTATY,

® OIIEHUBATh MPABUIBHOCTH BBIIOJIHEHUS JEHCTBUS Ha YPOBHE aJ€KBATHOW PETPOCIIEKTUBHOM
OIICHKH COOTBETCTBHUSI PE3YJbTaTOB TPEOOBAHHWSAM JaHHOW 3aJaud W 3aJa4HOM 00JacTu;
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- aJICKBaTHO BOCIIPMHMMATH IIPEAJIOKEHNUS U OLIEHKY yUUTENIEeH, TOBAPUILEH, POIUTENIEH U

JIPYTUX JIIOACH;

- pa3auyaTh cioco0 U pe3yabTaT IeHCTBUS.
Obyuarowuiics nOIY4Um 603MONCHOCIb HAYUUMCAL:
* B COTPY/ZIHUYECTBE C YUYUTEIEM CTaBUTh HOBbIC yueOHBIC 3a/1auu;
* [IPOSBJIATH II03HABATENIbHYIO HHUIIMATHBY B yUeOHOM COTPYAHUYECTBE;
® CaMOCTOSITENbHO aJEKBATHO OLICHMBATH IPABWJIBHOCTbH BBIIIOJIHEHUS JEHCTBUS U BHOCUTH
HEOO0XO/MMBIE KOPPEKTHBBI B HCIIOJIHEHHE KaK MO XOJy €ro pealu3alud, TaKk U B KOHIIE
JIEUCTBUSL.
B cdepe mo3zHaBaTe1bHBIX YHUBEPCAIBHBIX YU€OHBIX ACHCTBUM yyaluxcs:
® OCYIIECTBIIATh MOUCK HE0OXO0AUMONW MH(OpMAIMK AJIs BBINOJHEHUS] BHEYYEOHBIX 3a/1aHUI C
WCIIOJIb30BAaHNEM YUEOHOH JHUTEeparypel U B OTKPHITOM HH()OPMAIIMIOHHOM IIPOCTPAHCTBE,
SHIMKIIONENM, CIPAaBOYHUKOB (BKJIOYas 3JEKTPOHHBbIC, LU(QPOBBIE), KOHTPOIUPYEMOM
IIPOCTPAHCTBE
Hutephera;
* OCYIIECTBIATH 3aIMCh ((hUKCAIMIO) BEIOOPOUHOM HH(pOpMAK 00 OKPYKAIOIIEMMHUPE U O
ce0e caMoM, B TOM YHCJIE C TOMOIIBI0 nHCTpyMeHToB UKT;
® CTPOMUTbH COOOLIEHHUS, IPOEKTHI B YCTHON U MMCbMEHHOH Gopme;
* IPOBOJUTH CPAaBHEHUE U KIACCU(PUKALUIO 10 33JaHHBIM KPUTEPUSIM;
* YCTaHABJIMBATH IPUUYMHHO-CIIEICTBEHHBIE CBSA3H B U3y4a€MOM KpYTe SIBICHMUI;

*  CTpPOUTh paccyXIeHus B (hopMe CBSI3U NPOCTBIX CYXICHUH 00 OOBEKTe, erocTpOCHHH,
CBOMCTBAX U CBSI3SIX;

Obyyarowuiics nOIYYUm 803MOHNCHOCIb HAYUUMBCAL:
® OCYILECTBIATh PACUIMPEHHBIN MOMCK HH(OPMALIUU C UCTIOIb30BAaHUEM PECYPCOB OMOINOTEK U
cetu IHTepHeT;
* 3amuchIBaTh, (QUKCHUPOBATH HH(OpMAIMI0 00 OKPYXKAIOMUX SBICHUSAX C MOMOILBIO
nHcTpymeHToB KT
* OCO3HAaHHO M MIPOU3BOJILHO CTPOUTH COOOIEHUS B YCTHON M MUCBbMEHHOM (hopMe;
* OCYIIECTBJIATH BBIOOP Hanbosee H3PPEeKTUBHBIX CIIOCOOOB peIIeHUs 33a]a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUH;
® CTPOUTH JIOTHYECKOE PACCYKIEHHUE, BKIIOYAIOIIEE YCTAHOBIECHNE IPUUMHHO- CIIECTBEHHBIX
CBSI3€H;
®* MOTYT BBIMTH Ha TEOPETHUYECKUN YpOBEHb PEIIECHHS 33/Jay: pelIeHHE IO ONpeAeIeHHOMY
IUIaHY, BJIAJCHHE OCHOBHBIMHM IIPUEMAMU DPELIEHUS, OCO3HAHMS JEATEIBHOCTH IO PEIICHUIO
3a/1a4n.
B cdepe kOMMYHHMKATHBHBIX YHUBEPCATIbHBIX YUEOHBIX TEHCTBUN ydaIUXCs:
® aJIeKBaTHO MHCIIOJIb30BaTh KOMMYHHMKATHBHBIE, MPEXKAE BCEro - peyeBble, CPEACTBA JUISA
pelIeHns pa3IMdHbIX KOMMYHUKATUBHBIX 33/1a4, CTPOUTHMOHOJIOTMYECKOE COOOIIEHE, BIAJETh
JMAJIOTHYECKOW (OpMON KOMMYHHMKAIIUM, UCHOJB3Ys, B TOM YHCJE CPEICTBA U MHCTPYMEHTHI
UKT u qucTaHIMOHHOIO OOIICHHS;
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® JIOMYCKaTh BO3MOKHOCTh CYIIECTBOBAHUSA Yy JIFOJAEH PA3JIMYHbIX TOUEK 3PEHUS, B TOM YHUCIIE HE
COBIAJAIONIUX C €r0 COOCTBEHHOW, W OPUEHTHPOBATHCS HA IO3WIIMIO MApTHEpPa B OOIIEHUU U
B3aHMOJCHCTBUH;

® YUYUTBHIBATh PpPa3HbBICE MHCHHA M CTPEMHUTBCI K KOOpAMHALMK PpPa3JIMYHBIX MMO3UIIUN B
COTPYAHUYCCTBE,

* (hopmynupoBaTh COOCTBEHHOE MHEHHE 1 TIO3HIIUIO;

* IOTrOBapUBAThCS U MPUXOAUTH K 0OIIEMY PEIICHUIO B COBMECTHOM NIEATEILHOCTH,B TOM YHCIIE
B CUTYaIlUW CTOJIKHOBEHUS WHTEPECOB;

Obyuarowuiicss noyyum 603MON*CHOCHb HAYYUMbCAL:

® YYUTHIBaTh M KOOPAMHHUPOBATb B COTPYAHMYECTBE OTIUYHBIE OT COOCTBEHHOM MO3UIMU
JIPYTUX JIFOJICH;

* YYUTHIBATH Pa3HbIE MHEHUS U MHTEPECHl U 0OOCHOBHIBATH COOCTBEHHYIO MMO3UIIUIO;

® IOHUMAaTh OTHOCHUTECIBHOCTh MHGHI/II\/JI U IMOaXO0I0B K pGHIeHI/IIO Hp06JI€MI>I;

® QAQprymMeHTUpPOBaTh CBOIO IIO3UIUIO M KOOPAWMHUPOBATHL €€ C HNO3UIMUAMHA IAPTHCPOB B
COTPYAHUYICCTBC IIpU Bpra6OTKe O6H.I€FO PCUICHUA B COBMECTHOM ACATCIIBHOCTH,

® 33/1aBaTh BOMPOCH, HEOOXOAMMBIE JMJIsi OpraHU3alMd COOCTBEHHOW JIEATEILHOCTH U
COTPYJHUYECTBA C NAPTHEPOM;

® OCYLICCTBJIATDH B3aUMHBIN KOHTpPOJIb MW OKa3bIBaTb B COTPYAHHUYCCTBC H606XO,Z[I/IMYIO
B3aNMMOIIOMOIIb.

IIpeameTHbIE:

= OPUCHTUPOBATHCA B SABJICHUAX U 00BeKTax OKpYKaromero M1upa, 3HaTb I'paHUIbIMX
MMPUMCHUMOCTH;,

- IIOHUMAThb OIIPECACIICHUSA (I)I/I3I/I‘ICCI(I/IX BCJIIMYHMH W IIOMHHTD onpeﬂensnonme(bopMynLI;

= IIOHHMMAaTh KaKUM (1)I/ISI/I‘~IGCKI/IM NpuHOUIIaM M 3aKOHaM IMMOJYHUHAIOTCA TC HIMHUHBIC
00BEKTEI U SIBJICHHUSA IIpHUPOABI;

- 3HAHWE MOJIETTM TIOMCKA PEIICHU JIJIs 3a71a4 10 (PU3HKE;

- 3HAaTh TEOPETUYECKNE OCHOBBI MATEMATHKH.

- MIpUMeYaTh MOJICNH SIBIEHUI U 00BEKTOB OKPYKAIOIIEro MUPA;
AQHaJIM3UPOBAThH YCIOBUE 33/1a4H;

nepedopMyIupOBaTh U MOACIUPOBATH, 3aMEHSTh UCXOIHYIO 3a/1auy JIPYTOu;
- COCTaBJISITh IUIaH PEUICHUS;

= BBIIBUT'ATb U IPOBCPATH NPCAJIaracMsbIC IJI pCHICHUS THIIOTC3bI,

- BIAJCTh OCHOBHBIMH  yYMCTBEHHBIMU OMepalusIMi,  COCTaBIISIOIIMMU MOKCK
perieHus 3a1a4u.

Coaep:xxaHue nporpaMMbl BHEYPOUYHOIi J1eSITeJIbHOCTH
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BBenenne. Beognoe 3anarue. Lenu u 3agaun kypca. Texauka 6€30MacHOCTH.
PoJib 3KCIIEpUMEHTA B )KU3HH YeJ10BEKa.
Teopus: W3y4uTh OCHOBBI TEOpUM MOrpelIHOCTE. [lOrpemHOCTH NPsAMBIX M KOCBEHHBIX
U3MEpPEHUH, MAaKCHUMallbHas IIOTPEIIHOCTh KOCBEHHBIX W3MEPEHHMH, Yy4YeT IOrpelHOCTen
U3MepeHuil npu moctpoeHuu rpadukoB. IIpencraBieHue pe3ynbTaToB U3MEpeHU B (opme
Ta0IuI] ¥ TpaduKOB.

Ilpaxkmuxa: OCHOBBI TE€OPHH NOTPEIIHOCTEH IPUMEHATH HPUBBIITIOJIHECHUN
SKCHEPUMEHTAIBHBIX 3a7a4, MPAaKTUYECKUX padoT.(C MCIMOJIb30BAHHEM
odopynoBanus «Touka pocra») Xapakmepucmura 0CHOBHBIX U008 OeIMENbHOCHIU:

[IpuBOoUTE TIpUMEPBI OOBEKTOB U3ydeHUs QU3MKH (PHU3NIECCKHE SBICHUS,

¢busnueckoe Teno, BemecTBo, ¢uznyeckoe mojie). Habmonate U aHanm3upoBath (U3HUECKUE
sBieHusT ((PUKCUpPOBAaTH M3MEHEHHS CBOWCTB OOBEKTOB, CpaBHUBATh HMX M 0000IIATh).
[To3HAaKOMUTBCS € SKCIIEPUMEHTAIBHBIM METOJIOM UcclieoBaHus Ipupobl. COopka mprubopoB u
KOHCTpYKIMUA. Vcrnonb30oBaHue H3MEPUTENBHBIX MPUOOPOB. BrimonmHeHne 1abopaTOpHBIX U
MPaKTUYECKHUX padoT. JInarHoCcTHKa U yCTpaHEHUE HeUCIIpaBHOCTEH

puOopoB. BeicTpanBaHue rUMoTe3 Ha OCHOBAHUH UMEIOIINXCS TAHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE M HEPAaBHOMEPHOE JIBIKEHHUE. | padudeckoenpe/ICTaBICHUE IBUKCHHUS.
Pemenue rpadguueckux 3amad, pacuer MyTH U CPEAHEH CKOPOCTH HEPAaBHOMEPHOTO IBUKCHHSL.
[TonsTe mHepumu W WHEpTHOCTH. lleHTpoOexkHas cuna. [IpumeHeHHE NaHHBIX (PHUIUICCKHUX
MOHSATUH B KU3HEACATEIBHOCTH yesnoBeka. Cuia ynpyroctu, cuia TPEHHUs.

Ilpakxmuxa: HccnenoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH,
BO3HHUKAIOIIEH B MPYyKHUHE, OT CTEIEHHU JiehopMaliu NpyKUHb.OnpeneacHue
koa(punreHTa TPEHUs Ha  TpuOomertpe. (c

ucnoib3oBanueM odopyaoBanusi «Touka pocra») HccienoBanue 3aBUCUMOCTH
CHJIBI TPEHUS OT CUITBI HOPMAIbHOTO JABICHHUS.

Xapakmepucmuka 0CHOBHbIX 8U008 OeAMENbHOCU:

Amnanu3z tabnun, rpagukos, cxeM. [Torck oObscHeHHs HaOI01aeMbIM cOOBITUSAM. OnpeneneHue
CBOWCTB MPUOOPOB TIO YepPTEkKaM U MOJEISIM. AHaU3 BO3HUKAIOIMIUX MPOOIIEMHBIX CHTYAI[HH.
N300pakaTh cuUCTEMY KOOpIMHAT, BBIOMpATh TENO OTCYETa M CBA3BIBATH €r0 C CHUCTEMOM
KoopauHaT. Vcronmb30BaTh CHUCTEMY KOOPIWHAT JUISI M3YYECHHUS MPSIMOJMHEHHOTO IBMKEHUS
tena. COopka mpuOOpPOB M KOHCTPYKIMH. Mcnonp3oBaHWe W3MEPUTENBHBIX MPUOOPOB.
BoinonHenue 5abopaTOpHBIX M MpPaKTUYECKUX paboT (¢ HMCmob30BaHHMeM O000pPYI0BaHUS
«Touka pocray»). /luarHocTHka M YCTpaHEHHE HEHCIIpaBHOCTEH NpuOOpoB. BricTpanBanue
THIOTe3 Ha OCHOBAaHUM HMMEIOUINXCS JTaHHBIX.
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KonctpynpoBanue u MopaenupoBaHue. BBINOJHEHHE 3alaHUi 110 YCOBEPIICHCTBOBAHUIO
npubopoB. Pa3zpaboTka HOBBIX BapUaHTOB OIBITOB. Pa3paboTka W NpoBepKa METOIUKHU
JKCIIEPUMEHTaNbHOW paboTel. Pabora B ManmbiX rpynmax. AHaIU3UPYIOT, BEIOMpAIOT U
00OCHOBBIBAIOT CBOE pelieHue, neicTBus. llpencraBiienue pe3ynbTaToB MapHOM, TPYHIOBON
NESATEIbHOCTH. YUYacTUe B JUAJIOre B COOTBETCTBUU C MPABUIIAMH PEYEBOTO MOBEACHUSI.
I'mapocraruka.

Teopus: 3akoH  Apxumena, 3akon Ilackans, TUIPOCTATUYECKOE JTaBJICHUE,
COOOIIAIOIITUECS COCY/IbI, THAPABINYECKUE MAIIIHHEI.

Ilpaxmuxa: 3a0auu: BBHITAIKUBAIONIAS CHJIA B PA3IMYHBIX CHCTEMax; NpUOOpHI B 3amadax
(cooOmiarommuecs cocyzbl, TUAPABINYECKHE MAIIMHBI, phlYaru, OJOKH). DKCHEpUMEHTAIbHbIE
3aaHus:

l)usmepenune cuinbl Apxumena, 2)U3MEpPeHHE MOMEHTa CHJIbl, JCWCTBYIOIIET0 Ha phlyar,
3)uzmepenue

paboThl CHJIBI YOPYrOCTH TMpPU TOABEME TIpy3a C T[OMOIIBIO TOJABHXHOTO WJIHU
HEITOJIBM)KHOTO OJIOKA.(C HCIMmOoJIb30BaHueM obopyaoBanus «Touka pocray)
Xapaxmepucmuka 0CHOBHbIX 8UO08 OeAMENTbHOCIL:

Ananmu3 Tabmui, rpadukoB, cxem. [lowck oOBsiCHEHHS HaOromaeMbiM coObITHSM. COOpka
npuOoOpoB W KOHCTpyKuuH. Vcmonp3oBaHue u3MEpUTEIbHBIX MPUOOPOB. BrimonHeHue
ab0PATOPHBIX U MIPAKTHYECKUX padoT. JIMarHocTuka U yCTpaHCHHE HEUCIIPaBHOCTEH IPUOOPOB.
BeicTpauBanue rumore3 Ha OCHOBAHMM UMEIOIIMXCA JaHHbIX. KOHCTpynpoBaHue H
MojenupoBanue. Pabora B Manbix rpynmnax. AHAIH3UPYIOT, BEIOUPAIOT U 00OCHOBEIBAIOT CBOE
pemienue, neWctBus. llpencraBieHue pe3ynbTaTOB MapHOW, TPYNIOBOM JI€ATEIBHOCTH.
[ToaroroBka cooOmieHuit W JOKJIAA0B. YYacTHE B JHAIOTe B COOTBETCTBHH C TPaBHIIAMH
pEeYeBOro NOBEACHUSI.

Craruka.

Teopus: bnok. Peryar. PaBHOBecue TBepAbIX TeEN. YCIOBUS paBHOBecUs. MOMEHT CHIIBL
[IpaBuno momentoB. Llentp TskecTu. MccnmemoBanue pa3iMYHBIX MEXAHHMYECKUX CHCTEM.
KoMOuHMpoBaHHBIE 33a/1a4H, UCMIONB3YS YCIOBHUS PABHOBECHSI.

Ilpaxkmuka: VI3rotoBrnenue paboTaroIie cucTeMbl OJIOKOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OeAMEeNTbHOCMIL:

Ananus tabnu, rpadukos, cxeM. [lonck o0bsacHeHus: HaOMOgaeMbIM cOOBITHSAM. OnpeneneHue
CBOMCTB MPUOOPOB IO YepTekaM U MOJEIsIM. AHallM3 BOSHHUKAIOUINX MPOOJIEMHBIX CUTYyallUH.
HaGmromaTe neficTBHe TIPOCTHIX MeXaHU3MOB. [lo3HaKOMUTBCS C  (U3HUYECKON MOJCIBIO
«abcomoTHO TBEpIOE Tenmoy». PemiaTe 3amaun Ha MpUMEHEHHE YCIOBUs(TIpaBUiia) paBHOBECHS
peraara. IlpumensTs ycimoBue (TpaBWIIO) pPaBHOBECHS pblyara Juisi OOBSCHEHUS JEHCTBHS
Pa3IMYHBIX MHCTPYMEHTOB, HCIIOJIb3yeMbIX B TeXHHKE W B ObITy. COOpKa
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npuOOpOB W KOHCTPYKIMHA. Mcmonb3oBaHWE M3MEPHUTEIBHBIX  HPUOOPOB.
Brinonnenue 1abopaTopHbIX U MpakTUYecKux padoT. Jluarnoctuka u

yCTpaHEeHHe HEUCHpaBHOCTEH mpuOopoB. BricTpanBaHue TMIIOTE3 HA OCHOBAHWUU HMEIOIIUXCS
JTAHHBIX. Kouncrpyuposanue u MOJIETTUPOBAHUE. Boinonnenue 3a/1aHuit 1o
YCOBEPUICHCTBOBaHUIO TNPHOOpoB. Pa3paboTka HOBBIX BapHaHTOB oONbITOB. Pa3zpaboTka u
MIPOBEPKa METOJUKU IKCIEPUMEHTAIbHON pabOTHI.

PabGora B Mambix rpynmax. AHaIU3UPYIOT, BBIOMPaOT M OOOCHOBBIBAIOT CBOE pEIICHHE,
nerictBusa. llpencraBieHue pe3yabTaTOB IMApHOM, TPYNNOBOM jAesitenbHOCTH. [loaroroBka
cooOmieHnit u 1okiafgoB. OCyLIECTBISIOT CAMOOIICHKY, B3aUMOOIICHKY JESATEILHOCTH. Y4acTue
B JIMAJIOTE B COOTBETCTBUU C MPABUIIAMH PEUYEBOT0 MMOBEACHHUS.

7 kaacc

TenoBble ABIEHUA.
TennoBoe pacmupenue ten. [Iponeccel miaBieHus U OTBEPAECBAHUSA, UCIIAPEHUS U
koHAeHcauuu. Temnonepenaya. BraxHocTh BO31yxa Ha pa3HbIX KOHTUHEHTAX.
Hemoncmpayuu: 1. Habmonenue tasHus yibjaa B Boae. 2. CKOPOCTH HCHAPEHUSPAZTUUYHBIX
xuakocted. 3. TeroBbie ABUTATENN OyIYIIETO.

Jlabopamopnvie pabomst (¢ UCNOJb30BAHUEM 000pPYyIOBaAHUS
«Touka pocra»): 1. I3sMeHeHHUs MJIMHBI Teja MPH HArpeBaHUU M OXJIAXKICHHU. 2.
OtnuBka napaduHoBoro conmaTtuka. 3. HaGmromeHue 3a miaBieHuem Jpnaa 4. Ot
4ero 3aBUCHUT CKOPOCTh UcHapeHus >kuakoctu? 5. Habaroaenue TeninonpoBOIHOCTH
BOJIBIM BO3QyXa.
Xapaxmepucmuka 0CHOBHBIX 6UO08 OeAMENbHOCMIL:
CaMocTosATenbHO (QOPMYIUPYIOT IO3HABATENbHYIO 33/Jady. YMEIOT C IIOMOIIbIO BOIIPOCOB
N00bIBaTh ~ HeJOCTaroIylo HH(opmanuio. Vcrnonb3oBaHHE HM3MEPUTEIbHBIX — MPUOOPOB.
BoimonHenue 1a0opaTOpHBIX M MpakTUYeCKUX paboT. JluarHocTuka U yCTpaHEHHE
HEUCIPaBHOCTEH mpuOOpoB. BeicTpamBaHWEe TUMOTE3 HA OCHOBAaHUHM HMMEIOIIUXCS JaHHBIX.
KoHncTpynpoBanue 1 MofieIupoBaHue.
BrinmonHenue 3agaHuii MO yCOBEPIIEHCTBOBAHUIO MpUOOpOB. Pa3zpaboTka HOBBIXBapHUAaHTOB
onbITOB. Pa3paboTka u mpoBepKka METOAMKH SKCIEPUMEHTAIbHOWPaOoThl. PaboTa B Mambix
rpynmnax. AHaTU3UPYIOT, BRIOUPAIOT U 0OOCHOBBIBAIOTCBOE peIlleHUE, eHCTBUS.
[IpencraBnenue pEe3yNbTAaTOB IMApPHOU, I'PYNIIOBOU
JESATENBHOCTH. Y4acTHe B AUAJIOTE B COOTBETCTBUHM C ITPAaBUJIAMU PEUEBOT0 NIOBEIEHUS.
JJleKTPUYeCKHUe SIBJICHUSA.
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Muxkpomup. Monenu aroma, cymectsoBasiue 10 Hadana XIX. HcTopus oTKpbITHS U AeHCTBUA
rajbBaHMUYecKoro sneMeHTa. Vctopus co3ganus siekrpodopHoi MamuHbl. OmnelT BosbTa.
DNEKTPUUECKUN TOK B AJIEKTPOJINTAX.
Llemoncmpayuu: (c MCIOJIB30BaHUEM o0opynoBaHUusA
«Touka pocra»)
1. Monenu atomoB. 2. ['aibBaHWYECKHE JEMEHTHI. 3. DIeKTpoGOpHOI MAIIIUHEI.
4. OnsiTel BonbTa u I'ansBanu.
Jlabopamopnvie pabomsi: 1. CoznaHue ralbBaHU4YEeCKUX AJIEMEHTOB W3 MOAPYYHBIX CPENCTB. 2.
ONEKTPUYECKUN TOK B )KUIKOCTSX CO3AAHUSA «30JI0TOrO KIIFOUUKA) .
Xapaxmepucmuka OCHOBHBIX BUJIOB I€ATEIbHOCTH:
VYHpaBisioT cBOeH MO3HABATEIbHOM U y4eOHON AEATeNbHOCTBIO TOCPEICTBOMIIOCTAHOBKHU
LeJeH, MIIaHUPOBaHUs, KOHTPOJISl, KOPPEKLMU CBOMX JEUCTBUI MOLEHKH YCIEUIHOCTH
ycBoeHus. CpaBHUBAIOT crocob U pe3yJIbTaT CBOUXJIEHCTBUN C
00pa3oM - JHUCTOM cornpoBokAeHHUA. OOHapyXHUBalOT OTKIOHEHUS.OOAYMBIBAIOT IPUYHUHBI
OTKJIOHEHMH. OCYyIECTBIISIIOT CAMOKOHTPOJIb U B3aMMOKOHTPOJIb. Hcnonbp3oBanue
U3MEPUTENIbHBIX NMPUOOPOB.  BrInonHeHnenadopaTopHbIX U IPAKTUYECKUX
pabor.  JlmarHocruka " YCTpaHEHHEHEUCIIPAaBHOCTEN
npubopoB. BricTpanBanue runore3 Ha OCHOBAaHMM MMEIOUIMXCSAaHHBIX. KoHCTpynpoBanue u
MOJIETIUPOBaHUE.
JIEKTPOMAarHUTHbIE SIBJICHHS.
MarnuTHoe mone B BeniecTBe. MarHuTHas aHomanusi. MarHuTHbele Oypu. Pa3HoBHIHOCTH
ANEKTPOU3MEPUTEIBHBIX TPHUOOPOB. Pa3HOBUIHOCTH 31EKTPOABUTATENEH.
Hemoncmpayuu (¢ ucroib3opanueMm odoopynoBanusi «Toukapocra»): 1.
HarnssnHocTh moBeaeHUs BellecTB BMarHuTHoOM 1ose. 2. I[IpesenTanum o
MarHuTHOM ToJe 3eMiId M O MarHuTHeIX Oypsx. 3. JleMoHCTpamus pa3HOBHMIHOCTEH
AIEKTPOU3MEPUTENBHBIX TPUOOPOB. 4. HarnsaiHOCTh pa3HOBUIHOCTEH DIIEKTPOABUTATEIICH.
Jlabopamopnwvie pabomui: 1. ViccnenoBaHue pa3InyHbIX 3JIEKTPOU3MEPUTENBHBIX IPUOOPOB.
Xapakmepucmuka 0CHOBHbIX 8U008 OeAMENbHOCU:
VYHpaBisioT cBOel MO3HABATENbHOM U y4eOHOW AEATeNbHOCTBIO OCPEICTBOMIIOCTAHOBKHI
LeJeH, MJIAaHUPOBaHUs, KOHTPOJISI, KOPPEKLIMU CBOMX JEWCTBUI MOLEHKH YCIEHIHOCTH
YCBOCHHS. CpaBHMBaOT croco0 U pe3ysbTar CBOMX
NefcTBUIl ¢ 00pa3lioM - JTUCTOM cOMpoBOXIAeHHUS. OOHapY UBAIOT OTKIOHEHUS.
OO01yMBIBaIOT MPUYMHBI OTKIOHEHUH. OCYIIECTBISIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.
Onruyeckue siBJICHUS.
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HcTounuku cBeTa: TEIJIOBbIE, TIOMUHECIIEHTHBIE, HCKYCCTBEHHBIE. V3roTOBIIEHNEKaMEPBI -
o0ckypau HCCIe0BaHUE M300paKeHUs C TIOMOLIBIO  MOJEIH.
MHorokparHoe U300paxeHue IpeiMeTa B HECKOJBbKHX IUIOCKHUX 3epKaax.
N3roToBUTH MEPHUCKOI U C €ro MOMOIIBI0 MpoBecTH HabmoneHus. [Ipakruueckoe
HCII0JIb30BaHNE BOTHYTHIX 3€pKajl. 3pUTEIbHbIE MILTIO3UH, I0POXKIaEMBbIE IIPEITOMIEHUEM CBETA.
Mupaxu. Pa3Butue BOJOKOHHOW ONTHUKU. VCIIONB30BaHNE3aKOHOB CBETA B TEXHUKE.
Hemoncmpayuu(c ucnojb3oBanueM odopynoBanus «ToukapocTay)
1. Paznuynble HCTOYHUKH cBeTa. 2. V300paxkeHne npeaMeTa B HECKOJIBKUX IIIOCKUX 3epKaax.
3. M3o0paxkeHrne B BOTHYTHIX 3epkaniax. 4. Vcrmonb30BaHHEBOJIOKOHHOW OINTHKH. S.
YcTpoiicTBo poToannaparos, KHHOITPOEKTOPOB,KaJIEH0CKOIIOB.
Jlabopamopnvie pabomui: 1. 3roToBieHHE KaMepsl - 00CKypa U MCCIe0BaHHE H300paKEeHUS C
nomouiplo Moxaenu. 2. Ilpaktuueckoe mnpuMeHeHHe TUIOCKUX 3epkan. 3. Ilpaktudeckoe
HCII0JIb30BaHNE BOTHYTHIX 3epkai. 4. M3roropieHue nepuckona M HaONIOAEHUS C IOMOIIBIO
MOJEIIH.
Xapaxmepucmuka 0CHOBHBIX 6UO08 OEAMENbHOCIL:
YpaBisOT cBOEH MO3HABATEIbHOW U yUeOHON AESITENbHOCTBIO MOCPEICTBOMIIOCTAHOBKU
LeJeH, IIIAaHUPOBAaHUs, KOHTPOJIS, KOPPEKLIMU CBOMX ACUCTBUI MOLIEHKHU YCIEIIHOCTH
ycBoeHUsA. Beiaenstor u GopMynupyroT MO3HABATEIbHYOIIEb. Beigenstor
KOJIMYECTBEHHbIE XapaKTepUCTUKU 00BEKTOB, 3aJlJaHHbIE
cioBamu. [I[puHUMAaIOT O3HABATENbHYIO 1IeJIb U COXPAHSIOT €€ MPU BHIOJHEHUH Y4eOHBIX
neiictBuil. Oco3HaIOT CBOM JIeHCTBUS. VIMEIOT HABBIKM KOHCTPYKTUBHOTOOOIIEHUS B MAJIBIX
rpynnax.
YesioBek U nmpupoaa
ABTomaTHKa B Hamled ku3HH. [Ipumepsl HCIIoNb30BaHKMsl aBTOMAaTUYECKUX YCTPOMICTB B HaykKe,
Ha Tpou3BOACTBE M B ObITy. CpenctBa cBsi3u. Pagmo u TeneBujaeHue. AJIbTEpHATHBHBIC
MCTOYHUKHU 3Hepruu. Buasl anekrpocranumii. Heo6X0auMOCTh SKOHOMHUH NPUPOJIHBIX PECYPCOB
U HCIIOJIb30BAHUSI, HOBBIX SKOJIOTMYHBIX M Oe3omacHbIX TexHoioruil. Hayka u Oe3omacHoCTh
JIIOJIEH.
Jemoncmpayuu: 1. poromaTepuabl U CIal bl 110 TEME.
Jlabopamopnwvie pabomui: 1.13ydenue neficTBU CPEICTB CBA3H, PAJHO U TE€IECBUICHHUS.
Xapaxmepucmuka 0CHOBHBIX 6UO08 OeAMENbHOCMIL:
CamocroaTenbHO  (OPMYTUPYIOT —IO3HABAaTENbHYI 33Jady. YMeET (WIM pPa3BHBAOT)
CIIOCOOHOCTP ~ C  TOMOIIBIO  BOMPOCOB  JOOBIBaTh  HEJOCTAIONIYyI0  HH(OPMALUU.
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8 kaace

Kunemaruka
CrniocoObl onmcaHus MexaHu4ueckoro JaBmwkeHus. Cucrema orcueta. [IpsMonnneiinoe qBUKEHHE.
[IpssMonuHENHOE PABHOMEPHOE IBHKEHHE IO IUIOCKOCTH. IlepemenieHue M CKOpOCTb IIPU
PaBHOMEPHOM TMPSIMOJMHEWHOM [JBWKEHHHM 110 IUIOCKOCTH. (OTHOCUTENBHOCTH JIBH)KCHHS.
Cnoxenue aBuwxeHud. [IpuHIMN He3aBUCUMOCTH JBHKeHUM. KpUBOJIMHEWHOE [BHXKEHHE.
JIBukeHue Tena, OpOIIEHHOrO TOJ YIJIOM K TOpU30HTY. PaBHOMepHOE JBMXKEHHE TIO
OKPY>KHOCTH. YTJ0Basi ckopocTh. [lepuon u yacrora Bpamienusi. CKopocThb
Y YCKOPEHHUE MPU PABHOMEPHOM JIBUKEHHH 110 OKPYKHOCTH.

Jlabopamophsle pabomui(c UCNMOJb30BAHUEM 000pPYI0BAHUS
«Touka pocTa»):

HM3yuyeHnue nBM>KEHUS CBOOOTHO TTaJaroIiero Tea.
N3ydeHue ABUKEHUS IO OKPYKHOCTH.
IIpumepnvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:
Ornpenenenue CKOpPOCTH PaBHOMEPHOTO JIBUKEHUS MpU  HKCIOJb30BaHUU
TpeHa)kepa «OeroBasi JOPOKKay.
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Hcropudeckass peKOHCTPYKITUS ONBITOB [ auiies o onpeaeneHuIo YCKOPEHUSICBOOOTHOTO
MajeHus Tell.
[TpunIUIBL pabOTHI TPUOOPOB ISl U3SMEPEHHS CKOPOCTEH M YCKOPEHUH.
[Ipumenenue cBOOOAHOTO MAACHUS ISl U3MEPEHUS PeakIiK yenoBeka. Pacuer
TPacKTOPUM JBHKECHMS IIEpCOHaXeN pacckazos P.Pacms.
Xapaxmepucmuka OCHOBHBIX 6U008 OeamelbHOCmU: YTEHUE M OOCYXKICHHE TeKCTa cTrarel
WHTEPHET-CATOB, OOCYXJICHHE MOKIAJ0B M TPE3CHTAlMH, COCTABIICHWE M pEIICHUE 3ajad,
obcyxaenue cnocoboB pemeHus (moaroroska k OI'D o ¢pusuke).Jlunamuka
HNuepumansubie cuctembl orcuera. Cwna. 3akonbl HproToHa. J[BukeHMe Tena Moj JIeMCTBUEM
HECKOJIbKUX CHJI. J[BMKEHHe CHCTeMbI CBSI3aHHBIX Teld. J[MHaMHKa PaBHOMEPHOIO JIBHMKEHUS
MaTepHUaIbHOW TOYKH IO OKPY>KHOCTH. Kiacchl cuil. 3aKOH BCEMUPHOTO TSATOTCHHS. J[BIKCHUE
r1aHeT. MIcKkycCTBeHHbIE CITyTHUKHU.
Conneunas cucrema. Mctopust pa3Butus npejacrasiennii o Beenennoit. CTpoenne u 3BOJIONUS
Bcenennoii.

Jlabopamophsle pabomui(c UCNMOJb30BAHUEM 000pPYI0BAHUS
«Touka pocrta»):

N3MmepeHne Macchl Tejla ¢ HCIIOJIB30BAHUEM BEKTOPHOTO PA3JIOKCHUS CHIIBI.
MN3ydyeHrne KWHEMAaTUKA U JUHAMUKHA PaBHOYCKOPSHHOTO IABHXKCHUS (Ha mpuMepe
maurHbl ATBya). M 3ydyeHue TpeHusl CKOJIbKEHUS.

IIpumepnvie membl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:
HcTtopuueckass peKOHCTPYKIUsl onbIToB KynmoHa M AMOHTOHa MO OMpeAeNeHUIOBETUIUHBI
CWJIBI TPEHUS CKOJIbKeHUs. [lepBbie HCKyCCTBeHHBIC ClTyTHUKH 3emuid. Kak  oTiuvaroTes

MEXaHHYECKHUEe TMPOIECChI Ha 3emie OT MEXaHUYeCKUX
nporieccoB B kocMmoce? Tena ConmueuHoit cuctembl. OTKPBITHS HA KOHUUKE Tepa.
Xapaxmepucmuka OCHOBHBIX 6U008 OesamelbHOCmU: UYTEHUE W OOCYXKICHHE TeKCTa crareil
WHTEPHET-CATOB, OOCYXJICHHWE JOKJIQJOB M TIPE3CHTAlMH, COCTABICHWE W pEIICHUE 3ajad,
oOcyxaenue crnocoboB pemenuss (moaroroka k OI'D mo ¢usuke). Umnyabe. 3akoH
COXpaHeHHs UMITYJIbCa
Nmnynec. VM3MeHeHue ummynbca MaTepHalbHOM Touku. Cuctema Ten. 3aKOH COXpaHEHUs
UMITYJTbCA.

IIpumepnvie memvt NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

PeaxktuBHOe nBwkenwe B mnpupojae. PaccnenoBanme JITII ¢ momMomnipio 3akOoHa COXpaHEHHUS
UMITyJIbCa.

Xapaxmepucmuka O0CHOBHBIX 6U008 OeamelbHOCmuU: YTEHUE U OOCYXKIEHHE TeKCTa cTaTeil
WHTEPHET-CAlTOB, OOCYXJCHHE MOKJIAJ0B M TPE3CHTAllMd, COCTAaBIEHHWE U pEIIeHUE 3ajad,
obcyxaerne crnocoooB pemnieHus (moaroroska k OI'D mo ¢puszuke).CtaTuka

PaBHOBecue Tena. MoMeHT CHITBI. Y CIIOBUS paBHOBECHS TBEPAOTO Temna. [IpocThie MEXaHU3MBL.
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OnpenesieHue IMIEHTPOB MAacC Pa3JIMYHBIX TeJ (TpHU criocoda).
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.!
[IpuMeHeHHe TPOCTHIX MEXaHU3MOB B CTPOHMTEIBCTBE: OT 3EMJSIHKM JI0 HeOockpeoa.
HccnenoBanue KOHCTPYKIIMM BEJIOCHUIIEA.
Xapakmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEHHE W OOCYXJEHHWE TEKCTa CTaTel
UHTEPHET-CalTOB, OOCYXJEHHE MOKIAJ0B M MPE3EeHTAllUi, COCTaBIEHUE U pEIleHHE 3ajad,
obcyxaeHue crnoco6oB pemieHus (moaroropka k OI'D no ¢usuke). MexaHnyeckue KoJiedaHusi
1 BOJIHBI
Mexannueckue koseOanus. [IpeoOpasoBaHue OSHEPrUM TPU MEXAHWYECKUX KOJICOAHUSX.
Matematuueckuii U TNPYXKUHHBIA MasTHUKU. CBOOOJHBIE, 3aTyXaroIIME€ M BBIHYKJICHHbBIC
konebanus. Pezonanc. Mexannueckue BoJHbI. J[1MHA 1 CKOPOCTH BOJIHBL. 3BYK.

Jlabopamophsle pabomui(c UCNOJb30BAHUEM 000pPYI0BAHUS
«Touka pocrTa»):
W3yuenue kosie6aHnii HUTSHOT'O MassTHUKA.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.!
CrpyHHBIE My3bIKaJIbHbIE MHCTpYMEHTHI. KosnebarenbHble CUCTEMbI B MPUPOJE UTEXHHKE.
Xapakmepucmuka OCHOBHBIX GUO08 OesimelbHOCMU: YTEHHE W OOCYXJEHHWE TEKCTa CTaTel
UHTEpPHET-CalTOB, OOCYXJEHUE JOKIAJ0B M NpPE3eHTAllUd, COCTaBIEHUE U pEIlIeHHE 3ajad,
oOcyxneHue crnoco0oB pemieHus (moaroroBka k OI'D mo ¢usmke). DaeKTpOMArHUTHBIE
KO0JIe0aHMS U BOJIHBI
[lepemennsblit anexkTpuueckuil Tok. KonebdatenbHblil KOHTYp. BoIiHy)XIeHHBIE U cBOOOAHBIE OM
Kosne6aHus. OM BOJIHBI U UX CBOWCTBA.
IIpumepnvie memvl nPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.!
[TpyHIMIBI paguoCBA3H U TeseBUIeHUA. Biusaue OM u3nydeHuil Ha KUBBICOPTraHU3MBI.
N3rotoBneHne ycTaHOBKH JUIsl IEMOHCTPAIIMH ONBITOB 0 DOMMU. DnekTpoMarHuTHOE

H3Iy4EeHHUE CBY-neun. Hcropuueckas PEKOHCTPYKIIHS

ONBITOB AMIiepa.
Xapakmepucmuka OCHOBHbIX U008 OesimelbHOCMU: YTE€HHEe W OOCYXJEHUE TeKcTa craTel
MHTEPHET-CAalTOB, OOCYX/JE€HHE [OKJIaJ0B M TNPE3EHTALUH, COCTABIEHWE U pEILIEeHUE 3ajad,
oOcyxaeHue crnoco6os pemienus (moaroroska k OI'D no ¢pusuke).OnTuka
Uctounnku cBeta. JlelicTBus cBeTa. 3aKOH MPSIMOJIMHEMHOTO PACHPOCTPAHEHUS CBETA. 3aKOH
oTpaxkeHHs cBeTa. [locTpoeHne n300paxeHnit B INIOCKOM 3epKaJie.
3aKOH TMpPEJIOMJIEHHS CBETa Ha IJIOCKOW TpaHulEe JABYX OJHOPOJHBIX IPO3pPAuyHbIX Cpes.
IIpenomiienue cBera B mpusMme. [{ucnepcus ceeta. SIBlIeHHE NOJHOTO BHYTPEHHETO OTPa)KEHUS.
JIunsel. Tonkue nuu3bl. [locTpoeHune m3o0paxkeHHi, co3AaBaeMbIX TOHKMMH JIMH3aMH. ['71a3 u
3penne. OnrTuyeckue npudopsI.
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DKcnepuMeHTaIbHast IPOBEpKa 3aKOHA OTpakeHus cBeta.3mepenue

MoKa3aTesl MPEIOMIICHHS BOIBI.

N3mepenune GpOKyCHOTO paccTOsTHUSI coOMparoeit TuH3bL. [lpumephoie

membl NPOeKMHBIX U ucciedosamenvckux pabom:ictopust

MCCIICIOBAaHMSI CBETOBBIX SIBJICHUU.

HcTopuueckasi peKOHCTPYKIHs Teneckona [ amues.

N3rorosieHue Kaneng0cKorna.

Xapakmepucmuka OCHOBHBIX UO08 OesimelbHOCmU: YTEHHE W OOCYXKJICHHWE TEKCTa cTaTeu
MHTEPHET-CATOB, OOCYXIEHHE JOKIAJ0B M NPE3CHTAIMi, COCTABICHHWE W pEIIeHHE 3a/ad,
oOcyxaeHune cnocobos pemieHus (moaroroska k OI'D no ¢guszuke). Pu3uKa aToMa U AaTOMHOI0
sapa

Ctpoenue aroma. [lornomenue u ucmyckanue cBeta aroMamu. OnTudeckue CreKTpbl. OTbITHI
Pesepdopna. [Tnanerapnast mogens aroma. CTpoeHHE aTOMHOTO sifpa. 3apsiI0BO€ M MacCOBOE
yucna. SlnepHble CWIIBL. DHEPrusl CBSI3M aTOMHBIX fAIep. 3aKOH PaJHOaKTHBHOTO pacraja.
Anbda- u Oera-pacnanel. [IpaBuna cmemenus. Snepueie peaknuu. JleneHne W CUHTE3 sizep.
SnepHas sHepretuka. Mcrounnku sneprun CoiHua u 38e37. Perucrpanus sinepHbIX HU3Ty4eHHH.
BnusiHue pasnoakTHBHBIX HM3IyYEHHH HA JKMBbIE OpraHu3Mbl. Jlo3uMmeTpusi. DKOJIOrHYECKHe
POOJIEMBI SIIEPHOM SHEPTETUKH.

IIpumepnvie memvl NPOSKMHBIX U UCCIEO08AMENLCKUX PAOOM.!

Hcropus nzyuenust aroma. M3amepenue

KIIJI conneunoit 6atapew.

HeBunnMebie n3mydeHus B CHIEKTPE HATPETHIX TEIL.

Xapaxmepucmuxa OCHOBHBIX 6U008 OesmenbHOCmU. YTEHUE W OOCYKIEHHE TEeKCTa CTaTeH
WHTEPHET-CATOB, OOCYXIEHHE JOKIAJ0B M TPE3CHTAIMH, COCTaBICHWE W pEIIeHHe 3a/ad,
oOcyxeHue crnocoboB pemeHus (moaroroBka k OI'D mo ¢usuke). @opmMbl OpraHusanuu
o0pa3oBaTeIbHOIO Mpolecca:

- TpyIIIOBas;

- UH/IMBUyaJIbHAS;

- (ppoHTaNBHAS.

Beaymue TeXHO0JIOTHHA:

Hcnonb3yroTesi 3JI€MEHTHl CIEAYIOUIMX TEXHOJOTMH: MpPOEeKTHas, MpOOJIEeMHOro OOy4YeHHMH,
WH(POPMAIIMOHHO-KOMMYHHKAIIMOHHAS, KPUTHYECKOTO MBIIUICHUS, MPOOJIEMHOTO JHajora,
UTPOBAS.

OcHOBHBIE MeTO/IbI pa00THI HA YPOKe:

Benymmmu meromamu oOyueHHs SIBISIOTCS: YAaCTMYHO-TIOMCKOBOM, METOJI MaTeMaTHYeCKOTO
MOJICIIMPOBAHUS, aKCHOMAaTHIECKAN METO/I.

DopMbI KOHTPOJIA:

Tak Kak 3TOT Kypc SBISIETCS TOTIOJTHUTEIBHBIM, TO OTMETKA B OaJljlax He CTaBHUTCSI.
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VYyamuiics yuuTcs OLlEHMBaTb ce0sd M JpYyrMX caM, 4YTO II03BOJISIET pa3BUBaTb YMEHUs
caMOaHalaM3a M CIIOCOOCTBYET pa3BUTUIO0 CaMOCTOSTEIIBHOCTH, KAaK CBOWMCTBY JIMYHOCTHU
ydamerocsi. BplABiIeHHE IPOMEXYTOUHBIX M KOHEUHBIX DPE3YJIbTAaTOB YYaUIUXCA MPOUCXOTUT
yepe3 MPaKTUYECKYIO 1€ATEIbHOCTD; 3aU€THbIE Pa0OTHI:

*  Temarmyeckas MoJ00pKa 3a1a4 Pa3IMYHOTO YPOBHSI CIIOKHOCTHU C TPEICTABICHUEM Pa3HBIX
METOJIOB pCIICHUS B BHUIC TEKCTOBOr0 /JOKYMEHTA, Mpe3eHTanuu, (JdII-aHUMAIUH,
BHIEOPOJIMKA Wik WED - crpanunubl (caiita)

* BBICTaBKa MPOEKTOB, IPE3CHTAIIHIA;

* JIEMOHCTpAIMsl SKCIIEPHUMEHTA, KAaUeCTBCHHOM 3a/layl ¢ KAUYeCTBCHHBIM (YCTHBIM WJIM B BHJIC
NPUJIOXKCHUS, B TOM 4YHCIE, MPE3CHTAIMeH) ONMMCAaHHEeM Ipollecca Ha 3aHATUH, (EeCTUBAJC
OKCIICPUMCHTOB;, (1)I/I3I/I‘-ICCKI/I€ OJIMMIIUAABbI.

Ka.ﬂe}mapno-TeMaaneCKoe IJIAaHUPOBAHHUE 7 kjaacce

Ne Jlata nposeneHus Tema ypoka Vcnoms3osanue IIpUMEYaHUE
000py10BaHMs LIEHTPa
/1 Ilnan |®Pakr €CTECTBEHHOHAYYHOI

TEeXHOJIOTHYeCKO¥i
HanpaBJIeHHOCTel
«Touka pocta»

1. Beeaenue (14)

BBognoe 3anstue. Llenn n 3agaun kypca. KomnbrorepHoe
1 TexHuka 0€30MacHOCTH. 00opyI0BaHuE
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2. Posib 3KcniepuMeHTa B KU3HH YejioBeka (34)

Cucrema eIMHULL, TOHATHE O Komnbroteproe
2 MPSIMBIX U KOCBEHHBIX H3MEPEHUSIX o0opyaoBaHue
DU3NYECKUI IKCIIEPUMEHT. ObopynoBanue
Bupsl pusnueckoro 3KCrepruMeHTa. UL
[TorpemnocTs u3mepenus. Bubt A71eMOHCTPALIHIA
[IOTpELIHOCTEN U3MepeHus. Pacuér
3 MOTPENIHOCTH U3MEPEHUsI.
JlaboparopHas pabora O6opynoBanue st
«3mepenne o0bema TBEpPI0Tro
tenay. [IpaBuna opopmieHns 11abopaTopHEIX PaboT u
4 1abopaToOpHON PabOTHI. yHCHHYCCKUX OIBITOB
3. Mexanuka (84)
5 PaBHOMEpHOE 1 HEpAaBHOMEPHOE O6opynoBanue st
TBHKEHUSI.
6 ['paduueckoe npencTaBieHue 1abopaTopHbix - pabot
BIKEHIS. YUEHUYECKUX OIBITOB (HA
Pemienue rpaduueckux 3amad, 0aze  KOMIUICKTOB /U
7 pacyer MyTH U CpeHEN CKOPOCTH 0r9)
HEPaBHOMEPHOTO JIBUKCHHSL.
8 [ToHsiTHE MHEPLIUY U UHEPTHOCTH.
LlenTpobesxHas cuia..
9 Cwita ynpyrocTtu, Cuiia TpeHus O6opynoBanue st
JlaGopatopHas pabota nabopaTopHbIX paboT U
((I/ICCJ'ICI[OBaHl/Ie 3aBUCHUMOCTH YUEHUYECKUX OIIBITOB (Ha
CHUJIBI YIIPYTOCTH, BO3HUKAIOIIEH B 6ase KOMILUIEKTOB  Juisd
10 MpYXXHUHE, OT CTENEeHU JehopMauu orn)
PYKUHBD).
JlaGopatopHas paboTa
11 «Ornpenenenue korpdunmeHTa
TpEeHHs Ha TPUOOMETpEN.
JlaGopaTopHnast pabora O6opynoBanue st
«HccnenoBanue 3aBUCUMOCTH
12 CHJTBI TPEHUS OT CHJIBI 1abOpaTOPHBIX paboT u
HOPMAJIBHOTO JABJICHUS. YHCHIICCKUX OTBITOB
4. 'uapocraTuka (124)
13 [1notHocTh. 3anaua naps ['epona O6opynoBanue
= IS
Penrenue 3amad mOBBITIEHHON .
14 CJIOKHOCTH Ha pacueT MIOTHOCTH JICMOHCTPAHH
BEIIECTBA.
15 Perenne 3a1a4 NOBBIIIICHHON Ob6opynoBaHue
CJIOJKHOCTH 11T
16 I[aBJICHI/IC KHAKOCTH U rasa. 3akoH I[eMOHCTpaHI/Iﬁ
[Tackans
17 Coo0maromuecs: CoCy/Ibl.
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JlaGopaTopHnas pabora

O6opynoBanue s

18 «M3roTtoBiienne Mojenu (hoHTaHA
5 5 OOpaTOpHBIX paboT ¥
19 HI?I OpaTopHaid paboTa YUCHUUYECKUX OTBITOB (HA|
«M3rotosrienue Mojenu GoHTaHa» flase KommiekToB w1 O
3akon Ilackans. JlaBnenue B
PKUKOCTSIX M rasax.
20 ['mapaBauyeckue MalIuHbI.
CooOmiaronmecs COCyIbl.
BriTankuBaromias cuia. 3aKkoH O6opynoBanue
21 Apxumena. TUT
S AEMOHCTpALU
JlaGopaTopHnas pabora O6opynoBanue st
«BbIsicHEeHUE yCIOBHUSI MIJIaBaHUS 5 5
nabopaTopHbIX paboT U
22 TEI. patop P
YUYEHUYECKUX OMBITOB
23 biiok 3aa4 Ha 3akoH Ilackas, Ob6opynoBanue
3aKOH Apxumena. U1
24 biox 3amau Ha 3akoH Ilackans, SI)IGMOHCTpaLII/Iﬁ
3aKOH Apxumena.
5. Craruka (104)
25 brnok. Peryar. O6opynoBanue
TS
26 PaBHoBecue TBepapiX Teil.  MOMEHT eMOHCTpALHii
cuiibl.l IpaBriio MOMEHTOB.
27 Llentp TSKECTH. Uccnenosanne|O0opyaoBaHue
Pa3TMYHBIX MEXaHHYECKUX CHCTEM TS
8 KoMOnHMpOBaHHBIE 3a1a4H, JIEMOHCTpAIIHIA
WCTIOJIB3YS YCIIOBUSI PABHOBECHSI.
29 KoMOuHMpOBaHHBIE 3a1a4H,
WCTIOJIB3YS YCIIOBHSI PABHOBECHS
JlaGopaTopHnast pabora O6opynoBanue st
«M3rotoBnenue paboTtaromei
nmabopaTOpHBIX PaboOT U
30 cucteMsl 6J10k0BY». OdopmiteHue
VUEHUYECKUX OIBITOB (HA
paloTHI.
0a3e KOMIUIEKTOB I
PaboTa Hanx mpoekToM «biokmy. OID
JlaGopatopHas paboTa
«M3roroBnenune paboTraromiei
31 CHUCTEMBI OJIOKOBY.
JlaGopaTopHnast pabota O6opynoBanue st
«M3roToBrenue paboTaroriei
1ab0paTOPHBIX padOT U
32 CHCTEMBI OJIOKOB.
YUEHUYECKUX OMBITOB
Odopmnenue paboThl. KommberoTeprnoe
33 obopynoBaHue
34 3amuTa NpoeKTOB.
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KaJIeHL[apHO-TeMaTH‘leCKOC IJIaHUpOBaHUE 8 kiacc

Ne Jlata npoBeneHus Tema ypoka Hcnosb3oBanue rnpuMeya
m/n  ([lnan |@akr HHC
000py10BaHUS LIEHTPA
€CTECTBCHHOHAYYHON H
TEXHOJIOTHYeCKOM
HANPaBJIEHHOCTEH
«Touka pocray
1. Beeaenue (14)
BBoanoe 3anstue. Llenu u 3anaun KommbsrorepHoe
1 Kypca. TexHrka 6€30MacHOCTH. o0opynoBaHue
2. TennoBsle siBjeHus (12 1)
PasnooOpasue TemnoBelx siBieHU.KoMibroTepHoe
2 TemoBoe pacuiupeHue Ted. o0opynoBaHue
JlaGopaTopHnas pabora O6opynoBanue amus
«VI3MeHeHHSI JUTHHBI TeTa IPU
3 HArpeBaHUU U OXJIXKICHUI. J1a00paTopHEIX paboT u
YUIEHUYECKUX OTBITOB
Tennonepenaua HaGmronenue O6opynoBanue
TETUIOTIPOBOIHOCTH BOJIBI U U
4 BO3/yXa. ATIEMOHCTPALMI
JlaGopatopHas paboTa Ob6opynoBanue ais
«M3mepenue yenpHon
TEIIOEMKOCTH PA3IMYHbIX 1abopaTopHEIX  paboT 1
5 BEIIECTE. YYEHHUYECKUX OMBITOB (HA
[1naBreHue 1 OTBEpIEBaHUE. base kommnexroB A1
JlaGopaTopHnas pabota «OTinuBKa ors
6 napa(HOBOTO CONAATUKAY
JlaGopaTopHnas pabora O6opynoBanue st
«Habnronenue 3a miaBIeHUEM
v b3 1abopaToOpHBIX PaboT U
YUEHUYECKUX OTBITOB
Pemrenune onmummnmaHbIX 33124 ObopynoBanue ISt
8 Ha ypaBHEHHE TEIJIOBOTO OanaHca JIEMOHCTpAIHiA
Perenne onuMnuaaHpIx 3a1a4 O6opynoBanue ais
9 Ha pacu€T TEIUTOBBIX MPOIIECCOB JIEMOHCTPALINI
10 JlaGopatopus KpucTamiorpapuu.
VcniapeHue 1 KOH/IeHC Calus. Ob6opynoBanue st
11 TEMOHCTpPAITHI
CocraB atmocdeps, O6opynoBanue aist
HaOJI0IeHNE TTepexo/ia JIEMOHCTpAIIHA
HEHACBHIIIEHHBIX 11apOB B
12 HACBIIIICHHBIE.
Brnaxnocts Bo3gyxa Ha  pasHbIX|{OOOpymOBaHHE IJIS
13 KOHTHHEHTaX JIEMOHCTPALIUI
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3. daekTpuueckue siBjaeHus (84)

Mukpomup. Monenu atoma, O6opynoBanue

14 cyuiectBoBaBsIuue 10 Hadana XIX bi0)

SIAEMOHCTPALINI

HcTopust OTKpBITUS U JEHCTBUS KommnbroTepHoe

15 TaJIbBAHUYECKOI'O DJIEMEHTA 06opyﬂoBaHHe
HcTopust coznanust 31eKkTpodopHoit

16 MalluHbI
OnbiThl BobTa. DnekTpudeckuil KomnbroTepHoe

17 TOK B 3JIEKTPOJIUTAX. o0opyoBaHue
Pemennie omuMnuaaHbIX 3a/1a4 Ha O6opynoBanue ass

18 3aKOHBI IOCTOSIHHOTO TOKa JIEMOHCTpaLMi

19 Hab6nronenue 3aBucumoctu O6opynoBanue st
COTNPOTHUBIICHUS POBOJHHUKA OT JIEMOHCTpALIHI
TEMIEPATYPHIL.
JlaboparopHas pabora O6opynoBanue st
«OrmpeneneHue CTOUMOCTH
M3Pacx0/I0BAaHHOM 3JIEKTPOIHEPTUU 11a00paTopHEIX  padot H
M0 MOIIIHOCTH MOTPEOUTENS U IO YUCHHUECKHX ONBITOR (3

20 cugTumKy» 0a3ze KOMIUIEKTOB  Jijisl

oros

Pentenue onuMImagHLIX 3a0aq Ob6opynoBanue

21 Ha TEIUIOBOE ACHUCTBUE TOKA bi0)

AIEMOHCTpaLUi

4. JeKTpoMarHuTHbIe siBjieHus (34)
DJeKTPOMArHUTHEIE SIBICHUSI. O6opynoBanue ass

22 DNeKTPOU3MEpPUTENbHbBIE TPUOOPHI.  |1EMOHCTpalMi
MaruutHas aHoMainust. MarauTHbIC O6opynoBanue ass

23 Oypu JIEMOHCTpAIIHi
PaznoBuaHoCcTH

24 AJIEKTPOJBUTATEIIEH.

5. OnTuyeckue saABJaeHus (74)
Wcrounnku cBeTa: TEIJIOBBIE, Ob6opynoBanue

25 JTFOMUHECIIEHTHBIE IUT
SKCHepI/IMCHT Ha6J'IIO,[[eHI/IC. SII[GMOHCTpaI_[I/Iﬁ
MHorokpatHoe u3o0pakeHue
MpeAMETa B HECKOJIBKUX IIOCKUX

26 3epKajax.
N3roToBUTH NEPUCKON U C €TO O6opynoBanue ass

27 TTOMOIIIBIO MPOBECTU HAOIIOACHUS TEMOHCTPAITHI
[IpakTHueckoe UCIOJIb30BaHUE O6opynoBanue ass

28 BOTHYTBIX 3€pKaJl JIEMOHCTpAalHi
3puTenbHbIE WUTIO3UH, Ob6opynoBanue
MOPOXKAAEMbIE TIPETIOMICHUEM U

29 cBeta. Mupaxu. A7IEMOHCTPAIIHIA

30 Pa3BuTHE BOJTOKOHHOW ONTHKU
Hcnonb3oBaHne 3aKOHOB CBETA B

31 TEXHHUKE

6. YesioBek u npupoaa (44)
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32 ABTOMaTHKa B HallIEH )KU3HU . KomnrorepHoe
33 Panuo u TeneBueHue obopyoBaHue
ATNBTEpPHATUBHBIC HCTOYHUKH
34 SHEpruv. Buapl 2J1eKTpOCTaHIIMI
Hayka ceronns. Hayka u
35 0€3011aCHOCTb JIIOJEH.
KanennapHo-temaTuyeckoe niaHupoBanue 9 kiace
Jara npoBeneHus Tema ypoka HUcnoJsib3oBanue npuMeya
n/n (Ilnan |Pakr HHE
000py/10BaHMsI LIEHTPA
€CTECTBEHHOHAYYHOI M
TEeXHOJIOTHYeCKOM
HaNpaBJeHHOCTeH
«Touka pocra»
1. BBeaenne (14)
BBoanoe 3anstue. Llenu u 3anaun KommbrotepHoe
1 Kypca. TexHruka 6€30MacHOCTH. o0opyoBaHue
2. Kunemaruka (7 4)
CriocoObl onucanus O6opynoBanue ass
2 MEXaHUYECKOTO IBUKCHUS TIEMOHCTPAITHIA
[IpsiMonMHETHOE pABHOMEPHOE Ob6opynoBanue st
JBI)KEHHE M0 IIIOCKOCTU? CMOTps JIEMOHCTpAIHI
3 13 KaKOW TOYKHU HAOJII01aTh
OTHOCUTENBHOCTD ABUKEHUSI. O6opynoBanue ass
4 CrnoxeHue ABMKEHUH. JIEMOHCTpalMi
Jlabopamopnvie pabombi: O6opynoBanue 1ist
«3yueHue NBUKEHUSI CBOOOIHO
naaromero Tenay», «M3ydenue NabOPaTOPHBIX PaboT 1
5 TIBMKEHHS TeJa 10 OKPY>KHOCTH YHCHIICCKIX OTIBITOB
Kak u xyna monerena BUnIHeBas O6opynoBanue ass
koctouyka? Pacuer TPACKTOPHUU ILCMOHCTpaI_II/Iﬁ
TBIDKCHUSI T U TIEPCOHAXKEH
6 pacckas3os P.Pacns o MionxayseHe
Uctoprueckas peKOHCTPYKIUSA O6opynoBanue as
onbITOB ["anumnes mo onpeneaeHuto JIEMOHCTpAIHI
7 YCKOPECHHUS g.
Onpenenenne CKOpOCTH O6opynoBanue ass
PaBHOMEPHOT'O IBWKEHUSA IIPU JIEMOHCTPALII
MCIIOJIb30BaHUU TPEHAXepa
8 «0eroBast JOPOKKa.
3. Innamuka (84)
Cwta Bou, cujia yOexKaeHUs NN O6opynoBanue
9 cuiia - pu3nveckas BelIuIrHa? bi0)
SAIEMOHCTpaL Ui
Jlabopamopnas paboma: O6opynoBanue 1ist
10 «M3Mepenune maccel Tenay
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JIBU>KEHUE TeJIa MMOJ1 ICUCTBUEM

1ab0opaTopHEIX paboT u

11 HECKOJIBKUX CHJI
YUYEHHUYECKHUX OIBITOB
JIBuKEeHHE CUCTEMBI CBSI3aHHBIX Ob6opynoBanue
12 TCJI 1
SIIEMOHCTpALIMI
Jlabopamopnvle pabomul: «3yduenne | OO0opynoBaHHE IS
TPEHUSI CKOJIBKCHUSI
13 1abopaTOPHBIX padoT U
YU4EHUYECKUX OMBITOB
14 JluHaMuka paBHOMEpHOTO ABIKEHHs|OO0pyAOBaHHE IS
110 OKPYKHOCTH JIEMOHCTPALIMI
WcTopus pa3Butus npeacrasieHuit  |(OGopynoBaHue Jyist
15 o Bcenennoii. CostHeuHast cuctemMa. JIEMOHCTpALI
OTKpbITUSL HA KOHYHUKE Tepa. Ob6opynoBanue
[lepBble HCKYCCTBEHHBIE CITYTHUKH U
16 3emin. SIAEMOHCTPALINI
4. Amnyabce. 3aK0H COXpaHeHHs1 UMITYJabca (34)
17 Kak BbI 5IXTy Ha30BeTe... KommbrotepHoe
18 PeakTuBHOE ABMKEHUE B IPUPOJIC. o0opynoBaHue
19 Paccnenoanue TII ¢ moMomipio KomnbroTepHoe
3aKOHA COXPAaHEHHUs HMITyJIbCa o0opyioBaHUE
5. Craruka (24)
Jlabopamopnas paboma: O6opynoBanue st
«Onpenenenue EHTPOB Mace 1aGOpaTOHBIX paGoT 1
20 Pa3IUYHBIX TN (TPH CrIoco0a)»
YUYEHHUYECKUX OIBITOB
IIpuMeHeHne nmpocThIX MexaHu3MOB BKommbroTepHOE
CTPOUTEINIBCTBE: OT 3EMJITHKH J10 o0opyoBaHue
21 Hebockpeba
6. Mexanuueckue KojedaHus U BOJTHBI (34)
22 Buipl MasiTHUKOB U UX KOJIeOaHU Ob6opynoBanue
23 UTo mepeHoCHT BoJTHA? JUT
24 KosebarenpHbIe CHCTEMBI B IPUPOIC M| SAJAEMOHCTPALUI
TEXHUKE
7. DJIeKTPOMarHuTHbIE K0JIeOAHUS U BOJIHBI (24)
OKCIIepUMEHTaIbHAs IPOBEPKA KommnberorepHoe
25 cBoiicTB OM BOJH. 00opy10BaHuE
Hccnenosanue snekrpomarauTHoro  [KommerorepHoe
26 n3nyuenuss CBU-neun o0opy10BaHuE
8. OnTuka (44)
. I3roroBnenne Moenu KomneroTepHnoe
27 KaJeiockona. o0opynoBaHue
OKCIIepUMEHTaIbHasl IPOBEPKA O6opynoBanue
28 3aKOHa OTPAKEHUS CBETa. bi0)
SIAEMOHCTpALINI
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Jlabopamopnas paboma:
«M3mepenue nmokazarens

ObopynoBanue st

1a00paTOPHBIX padoT U

29 MIPEIIOMIICHUS BOJIBI
YU4EHUYECKUX OMBITOB

Kak oTnruarorcs mokaszarenu O6opynoBanue

30 MIPEJIOMJIEHUS LIBETHOT'O CTEKJIa U
SIIEMOHCTpALIMI
9. ®u3uka aToMa U ATOMHOTO siApa (44)

[TornomieHne 1 UCITyCKaHUE CBETA KommbrorepHoe
31 atoMaMu. ONTUYECKHUE CIEKTPBI. 000pya0BaHue
32 Wzmepenue KI1J] conneunoii 6atapen

Brnusinue pagnoakTUBHBIX KomMmEroTepHOe
33 W3JTy4€HUN Ha KUBBIE OPTAHU3MBI obopynosane
34 CnocoObI 3aIUTHI OT PaJMOAKTUBHBIX

W3JTy4YECHHU I
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