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IlnanupyeMsble pe3yabTaThl OCBOCHHSI MPOrpaMMbl BHEYPOUHOI 1eATeIbHOCTH
«IKcnepuMeHTApHii Mo pu3NKe» (¢ MCMoJIb30BaHueM obopyaoBanus «Touka pocra») B 7-9
KJj1accax.

Peanuzanus mporpaMMbl CIOCOOCTBYET JOCTHYKEHUIO CIICAYIOMINX Pe3yJabTATOB:

JInunocTHbIC:

B cdepe TMYHOCTHBIX YHUBEPCATBHBIX YU€OHBIX ACUCTBUI yUaIIuXcCsi:

* yueOHO-103HABaTEIbHBIN HHTEPEC K HOBOMY yueOHOMY MaTepuaily U crnocodaM peieHus: HoBon
3a/1a4y;

* OPHCHTAIMS Ha IIOHUMAaHUE MPUYHH yCIIeXa BO BHEYYCOHOM IS TEIILHOCTH, B TOM YUCIIC Ha
camMOaHaJIM3 ¥ CAMOKOHTPOJIb Pe3ybTaTa, Ha aHAJIU3 COOTBETCTBUS PE3YIbTATOB TPEOOBAHUSAM
KOHKPETHOM 3a7a4H;

* CIIOCOOHOCTH K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIIEITHOCTH BHEYYEOHOMN AESITETbHOCTH;
Obyuarowuiics noay4um 603MONCHOCMb Ol POPMUPOBAHUA:

° BHYTpeHHeﬁ MMO3WIMH MIKOJIbHHKA HAa YPOBHEC IMMOJIOKUTCIBbHOI'O OTHOIICHHM A K IIKOJIC, IOHUMAaHUA
HCO6XOI[I/IMOCTI/I YYCHUS, BBIPA)KCHHOI'O B HpeO6J'IaI[aHI/II/I y‘l€6HO'H03HaBaTeJ'IBHBIX MOTHUBOB,

° BBIan(eHHOﬁ YCTOﬁHHBOﬁ y‘{e6HO-HO3HaBaTCJ'ILHOI71 MOTHUBAIIUU YUCHUS;

* YCTOMYMBOTrO y4e€OHO-[103HAaBATEIBHOIO HHTEPECA K HOBBIM OOLIMM crioco0aM pelieHus 3a1ad.

MertanpeamerHsbie:

B cdepe peryasiTHBHBIX YHUBEPCAIBHBIX YU€OHBIX AEUCTBUN yUaIIUXCS:

* IUIAHUPOBATH CBOM JECHCTBHS B COOTBETCTBUHU C IMOCTABIECHHOM 3a7a4€il U YCIOBUSIMH €€
peanusannm, B TOM YHUCJIE BO BHYTPEHHEM ILUIAHE;

* YUUTHIBaTh YCTAHOBJIEHHBIE MTpaBWJIa B IUTAHUPOBAHUM U KOHTPOJIE CIIOCO0A PEILIeHUs;
* OCYILECTBJIATh UTOTOBBIM M ITOIIArOBBIA KOHTPOJIb IO PE3YyJbTarTy;

* OLICHUBATh MPABWIBHOCTD BBIIIOJIHEHUS ACHCTBUS HA YPOBHE aJI€KBAaTHOM PETPOCTIEKTUBHON OLICHKU
COOTBETCTBHS PE3YJIbTATOB TPEOOBAHUAM JAaHHOM 3a7a9d U 3a/1a4HOM 00JIacTH;

* 3JICKBaTHO BOCIIPUHMMATh MPEJIOKEHUS U OLIEHKY yUUTENEH, TOBAPUILEH, POJUTENEH U IPYTUX
10157

* pa3uuaTh Croco0 U pe3yabTaT ACHCTBUA.

Obyuarowuiics ROLYYUM 803MONCHOCTb HAYYUMCA!

* B COTPY/IHUYECTBE C YUUTEJIEM CTAaBUTh HOBBIC yUEOHBIE 3a1a4H;

* IPOSIBJIATH MMO3HABATEbHYIO HHUIIMATUBY B yU€OHOM COTPYTHUYECTBE;

® CaMOCTOATECIIbHO aACKBATHO OLCHUBATE MTPAaBUJIBHOCTDH BBIITOJTHCHHA )Iel\/'ICTBI/IH 1 BHOCUTH
HCOGXO,Z[I/IMLIC KOPPCKTHUBBI B UCITOJTHCHUC KaK 10 XO4Y €TI0 pcain3allu, TaK U B KOHIIC I[efICTBI/ISI.

B cdepe no3HaBaTeIbHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUH yUaIIUXCS:



* OCYILECTBIIATH MOMCK HEOOXOIMMON HH(POPMALIUH /7S BHITIOJTHEHUSI BHEYYEOHBIX 3a/IaHHM ¢
MCIOJIb30BaHNEM y4eOHOM JINTEpaTyphbl U B OTKPHITOM HH(POPMAILIHIOHHOM MTPOCTPAHCTBE,
SHIMKIIOTIEINH, CIIPAaBOYHUKOB (BKJIIOYAs AJICKTPOHHBIE, TU(PPOBBIE), KOHTPOIUPYEMOM MTPOCTPAHCTBE

WNHurepHera;

* OCYIIECTBJIATH 3aMUCh ((PUKCAIHIO) BRIOOPOUYHOM HH(POpMAIIUK 00 OKpYyKaroIeM MUpPE U O cede
CaMOM, B TOM YHUCJIE C IOMOLIbIO0 HHCTpYMEHTOB KT

* CTPOHUTDH COOOIICHHUS, IPOCKTHI B YCTHOW U MMCbMEHHOH (opme;
* IPOBOANTH CPABHEHHE U KIACCH(PHUKALIUIO IO 33TaHHBIM KPUTEPHUSIM;
* yCTaHABJIMBATh IPUIMHHO-CIICICTBEHHBIC CBA3U B U3Y4aeMOM KPYTe SIBICHHIA;

* CTPOUTH PACCYKJEHUS B (hOpPME CBSI3H MPOCTHIX CYXKACHHUI 00 00BEKTEe, €ro CTPOCHHUH, CBOMCTBAX U
CBsI3ax;

06)/’{0}01/{41/11/70}1 noJydum 603MOIHCHOCNIb HAYYUMDbCAL:

* OCYIIECTBIIATH PACIIUPCHHBIN TTOUCK MH()OPMAIINHY C HCIIOIH30BAaHIUEM PECYPCOB OMOIMOTEK B CETH
HnTepHer;

¢ 3aIllMChIBATh, CI)I/IKCI/II)OBB.TB I/IH(bOpMaI_[I/IIO 06 Opr>KaIOH_[I/IX SABJICHUAX C IIOMOIIBIO I/IHCTPYMCHTOB
UKT;

¢ OCO3HAHHO 1 ITPOU3BOJIbHO CTPOUTH COO6H_[CHI/I$I B YCTHOﬁ U IIMCbMEHHOM (bOpMC;

* OCYILECTBJIATH BBIOOP Hanbosee 3pPeKTUBHBIX CIOCOOOB peLICHHs 3a/1a4 B 3aBUCIMOCTH OT
KOHKPETHBIX YCIIOBUM;

¢ CTPOUTH JIOTHUICCKOC PACCYKIACHUEC, BKIIFOUYAOIIECC YCTAHOBJIICHUC TPUYNHHO-CIICACTBCHHBIX CBSI3CI>'I;

®* MOTYT BBIITH Ha TeopeTI/I‘{eCKI/Iﬁ YPOBCHb PCHICHUA 3a/la4: PCIICHHUC 110 ONIPCACIICHHOMY IUIAHY,
BJIAICHUC OCHOBHBIMU MIpHEMaMHU PCIICHM A, OCO3HAHUSA ACATCIBHOCTH 110 PCIICHHUIO 3a1a4H.

B cdhepe kKoMMYHUKaTHBHBIX YHUBEPCAIbHBIX YUEOHBIX JCHCTBUI ydaluxcs:

¢ aICKBATHO UCITIOJIB30BATh KOMMYHUKATHUBHBIC, ITPCIKIAC BCCI'O - pCUCBLIC, CPCACTBA UL PCILICHU A
PA3IMYHBIX KOMMYHHUKATUBHBIX 3ada4, CTPOUTb MOHOJIOTHYCCKOC COO6HIGHI/I€, BJIaACTH
JINaJTOrH4eCKON CI)OpMOﬁ KOMMYHUKAIIUH, UCTIOJIB3Y:1, B TOM YHUCJIC CPEACTBA U HHCTPYMCHTBI UKT un
JUCTAHIIMOHHOI'O O6H1€HI/I$I;

* IOITYCKaTb BO3MOKHOCTb CYIIIECTBOBAHUS y JIOJEH pa3IN4HbIX TOUEK 3pEHUS, B TOM YHUCIIE HE
COBIIAJIAIOLINX C €r0 COOCTBEHHON, 1 OPUEHTHPOBATHCA Ha MO3UIIMIO MapTHEPa B OOIIEHUN U
B3alMO/JICICTBUH;

* YUUTHIBATh pa3Hble MHEHUS M CTPEMUTHCS K KOOPAMHAILIMH Pa3IMYHBIX TO3ULIUN B COTPYTHHYECTBE;
* (popmynrpoBaTH COOCTBEHHOE MHEHHE U MO3UIHIO;

* IOroBapuBaThHCA U IMPUXOJUTH K 06meMy PEIICHUIO B COBMECTHOM JACATCIIBHOCTH, B TOM YHCJIC B
CUTyalluu CTOJIKHOBCHHS UHTCPECCOB,

Obyuarowuiics noay4um 603MOHNCHOCIb HAYUUMbCA:

* YUUTHIBATh U KOOPJAUHUPOBATH B COTPYAHUUECTBE OTIUYHBIE OT COOCTBEHHOW MO3UIMH IPYTHX
JTIOJICH;

® YUUTBIBATH pa3HbIC MHCHUA U UHTCPECChI U 000CHOBBIBATH CO6CTBGHHyIO ITO3HUIIHIO,

* IIOHUMAaTh OTHOCUTEILHOCTh MHCHHI 1 IMoAXOJ0B K PECHICHUIO HpOGJ’IeMBI;



* APryMEHTHUPOBATH CBOIO MO3UIMIO U KOOPAUHUPOBATH €€ C MO3UIUSIMU MAPTHEPOB B COTPYTHUYECTBE
pH BBIPa0OTKE OOIIETO PEIICHUS B COBMECTHOM EATEIbHOCTH;

* 33J1aBaTh BOIPOCHI, HEOOXOAUMBIE JIs1 OpraHU3allui COOCTBEHHON AEATENbHOCTU U COTPYIHUUYECTBA
C MAPTHEPOM;

¢ OCYHIECTBIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHHUYECTBC HGO6XOI[I/IMYIO B3anMOIIOMOIIb.

IIpeameTHbIe:

- OPUCHTHUPOBATLCS B SABJICHUAX U 00BeKTax OKpYXKarmero Mupa, 3HaTb I'paHUIlbl UX IPUMEHUMOCTH,
- IOHUMAaTb OIIPCACIICHHUA q)HSI/I‘ICCKI/IX BCJIMYMH U IIOMHUTH ONIPEACIIAIONINE (bOpMy.TIBI;

- IOHUMAaTh KaKUM (i)I/IBI/I‘-ICCKI/IM IMpUHOWIIAM X1 3aKOHaM IMOAYHUHAIOTCS TC UJIN UHBIC O0O0BEKTHI U
SABJICHUA ITPUPOADBI;

- 3HaHHE MOJIENU TIOMCKA PeIlIeHuH A 3aa4 1o (pusuke;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATHUKH.

- MPUMEYATh MOJICIIU SBJICHUI U 00BEKTOB OKPY>KAIOIIETO MUPA;

- QaHAJIM3UPOBATh YCIIOBUE 3a/1a4U;

- nepeopMyIUPOBATh U MOJICITMPOBATh, 3aMEHSITh UCXOHYIO 3a/1auy APYroi;
- COCTaBJIAThH IJIAH PELICHUS;

- BBIIBUTATh U MPOBEPSTH MpEIaracMble I pEIICHUS TUITOTE3bI,

- BJIaICTb OCHOBHBIMHU YMCTBCHHBIMU OIICpaAlIUAIMHA, COCTABJIAOIIUMHA ITOUCK PCHICHUA 3aa4U.

Conep:xaHue NporpaMMbl BHEYPOUYHOM 1esITeILHOCTH

7 KJacc

BBenenne. Bronnoe 3anstue. Lenu u 3agaun kypca. TexHrnka 6€30macHOCTH.
Pouib 3xkcniepuMeHTa B )KM3HM YeJI0BEKa.

Teopus: I3y4nTh OCHOBBI TEOpUH ITOTpemIHOCTEN. [I0rpemHOCTH NPSIMBIX M KOCBEHHBIX U3MEPEHUH,
MaKCHMaJbHas OrPEUTHOCTh KOCBEHHBIX U3MEPEHHM, YUET NMOTPEIIHOCTEN U3MEPEHNUH ITPU
noctpoennu rpadukos. [Ipencrasnenue pe3yabTaToB U3MepeHuil B hopme Taldauil 1 rpadukos.

Ilpaxmuxa: OCHOBBI TEOPUH MOTPEIIHOCTEN MPUMEHSTH NP BBIOJIHEHUU YKCIIEPUMEHTAIbHBIX
3aj1a4, NpaKTHYECKUX padoT. (¢ Hemoab3oBanneM obopynoBanus «Touka pocTay)

Xapaxmepucmuka OCHOBHBIX 8UO08 0eIMeNbHOCHIU:

[TpuBoauTh MprMepsl 00BEKTOB U3yueHUs! GU3UKH ((hr3rueckue BIeHUs, PU3nIecKoe Telo,
BeIIecTBO, ¢pusnyeckoe nose). Habmonare 1 ananu3uposath puzndeckue sBieHus (puxkcupoparsb
M3MEHEHHUS CBOICTB OOBEKTOB, CPABHUBATh UX M 0000111aTh). [I03HAKOMUTBCS C 3KCTIEPUMEHTAIbHBIM
METOOM HccieoBanus npupoasl. COopka mpuOOpoB M KOHCTPYKIMA. Mcrionb3oBaHue
M3MEpUTENIbHBIX TPHUOOPOB. BrinonHenne 1abopaTOpHBIX U MPaKTUYECKUX padboT. Jluarnoctuka u
YCTpaHEHHE HEUCIIPABHOCTEN

npubopoB. BeicTpanBaHue runoTe3 Ha OCHOBAHUN UMEIOUINXCS JaHHbBIX.



Mexanuka.

Teopusa: PaBHOMEpHOE U HEpaBHOMEPHOE JBIKeHUE. [ padudeckoe npeacTapiacHne IBUKEHHUS.
Pemenue rpaduyeckux 3a1ad, pacyer IyTH U CpeJHEH CKOPOCTH HEPABHOMEPHOT'O JIBUKEHHUS.
[Tonarue unepuuu u nHepTHOCTH. LleHTpoOexxnas cuna. [IpuMeHenne JaHHBIX (PU3MUECKUX TOHATHIHA
B )KU3HEICATEIbHOCTH YesloBeka. Cuia ynpyrocTH, cusia TPeHHUs.

Ilpaxmuxa: ViccnenoBanue 3aBUCUMOCTH CHJIbI YIIPYTOCTH, BOZHUKAIOIIEH B IIPYKHUHE, OT CTEIIEHU
nepopmaruu npyxxunel. Onpenenenue kodpduureHTa TpeHus: Ha TpudomeTpe. (¢ HCMoIb30BaHNEM
obopynoBanus «Touka pocra»)

I/ICCJICI[OBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHHUA OT CHJIBI HOPMAJIbHOI'O JaBJICHUA.
Xapakmepucmuka OCHOBHBIX 8UO08 0esIMeNbHOCHIU:

Amnanu3 tabaun, rpadukoB, cxeM. [Touck oObsiCHEHUST HAOMIOJaeMBbIM COOBITHAM. OnpeneneHue
CBOWCTB IMPUOOPOB IO YEPTEIKAM M MOACIISM. AHAIA3 BOSHUKAIONINX ITPOOJIIEMHBIX CUTYAIUH.
N306paxaTs cucTeMy KOOpJIUHAT, BBIOUPATh TEJIO OTCUYETA U CBS3BIBATH €T0 C CUCTEMOW KOOPIUHAT.
Hcnonb30BaTh CUCTEMY KOOPAMHAT ISl H3YUCHHSI PSMOJIMHEHHOTO IBIKEeHUS Tena. Coopka
puOOpPOB U KOHCTPYKIHi. Vcronb30BaHrne n3MepUTENbHBIX MPUOOPOB. BrimonHeHnue 1adbopaTopHbIX
Y IPAKTHYECKUX padoT (¢ ucnmoab3oBanueM ooopynoBanusi «Touka pocray). [lnarnoctuka u
ycTpaHeHHe HeucIpaBHOCTeN nprubopoB. BricTpanBaHue runoTe3 Ha OCHOBAHUU UMEIOIINXCS JaHHBIX.
KoHncTpynpoBanue u MoaenupoBanue. BeinonHenue 3ajaHuil 10 yCOBEPILIEHCTBOBAHUIO IPHOOPOB.
Pa3paboTka HOBBIX BapHAHTOB OMBITOB. Pa3paboTka v mpoBepka METOAUKH SKCIICPUMEHTAIBHON
paboTel. PaboTa B MalibIX rpynmax. AHAIM3UPYIOT, BRIOMPAIOT U 00OCHOBEIBAIOT CBOE PEIlICHUE,
neiictus. [IpeacraBneHue pe3ynbTaToB MapHOM, IPYNIOBOM A€ATEIbHOCTH. YUYacTHE B TUAJIOTE B
COOTBETCTBHH C MTPABWIIAMU PEUEBOTO ITOBEICHUSI.

I'mapocraruka.

Teopusa: 3akon Apxumena, 3akoH [lackans, ruagpocTaTHUEcKOe TaBIeHUE, COOOIIAIOIINECs COCYIbI,
TUAPABINYECKUE MAIIUHBI.

Ilpakmuxa: 3a0auu. BHITAIKABAIOLIAs CUJIA B PA3JIMUHBIX CUCTEMaXx; MPHOOPHI B 3a7a4ax
(cooOmiarommuecs coCcy/bl, THIPaBINYECKUE MAIlIMHBI, pblyaru, 0J0KH). DKCIEepUMEHTAIIbHbIE 3a/1aHUS:

l)u3zmepenue cuiibl Apxumena, 2) UsMEpEeHne MOMEHTA CUJIbI, IEHCTBYIOIIETO Ha pblyar, 3)U3MepeHue

paloThI CHJIBI YIPYTOCTH IPU MOABEME I'Py3a C MOMOIIBIO MTOIBUKHOTO MITH HEMOJIBUKHOTO OJ10Ka. (¢
HCNoJib30BaHueM ooopynoBanus «Touka pocray)

Xapaxmepucmuka OCHOBHDBIX 8UO008 0eIMeNbHOCHIU:

Amnanu3 Tabmui, rpadukos, cxem. [Torck o0bsicHeHNs HaOI0HaeMbIM coOBITHAM. COOpKa MPrOOPOB U
KOHCTpYKIWH. Mcronb30BaHne N3MEPUTENFHBIX TPHOOPOB. BhImoHeHne 1abopaTopHBIX U
MPAaKTUYECKUX paboT. JInarHocTHKa U ycTpaHEeHHe HEHCIIpaBHOCTEH mpuOopoB. BricTpanBanue
THITOTE3 Ha OCHOBAHWHU MMEIONINXCS TaHHBIX. KoHCTpynpoBanue u MojenupoBanne. Pabora B MaibIx
rpymnmnax. AHaJTU3UpyIOT, BEBIOUPatOT 1 000CHOBBIBAIOT CBOE pelleHue, neictsusd. Ilpeacrasienue
PE3yNIbTAaTOB MAPHOM, IPYyNIOBOIl esTenbHOCTH. [loaroToBKa COOOLIEHH U JOKIIaq0B. YYacTue B
JIMaJIore B COOTBETCTBUU C IIPABUIAMU PEYEBOTO TIOBECHHUS.

Craruka.

Teopus: bnok. Peruar. PaBHOBecne TBepAbIX Ten. Y cnoBus paBHOBecusa. MomeHT cuibl. [IpaBuio
MoMeHTOB. LleHTp Tshxectu. MccnenoBanue pa3inyHbIX MEXaHHYeCKUX cucteM. KomMOnHupoBaHHbIE
3aJjauu, UCIOJIb3ys YCIOBHSI PABHOBECHS.

Ilpakmuka: I3roToBiieHHE pabOTAIOIICH CHCTEMBI OJIOKOB.

Xapazcmepucmuka OCHOBHbIX BUO08 OCsIMENbHOCHIU:



Amnanu3s tabnuil, rpadpukoB, cxeM. [Touck o0bscHeHus HabmogaeMbIM coOBITHSAM. OrpeesieHne
CBOMCTB IPHOOPOB MO YEPTEKAM U MOJAEISIM. AHAJIN3 BOSHUKAIOIINX MPOOJIEMHBIX CUTYalHH.
HaGmonate aeiicTBre MpOCThIX MEXaHU3MOB. [103HAKOMUTHCS ¢ (PU3MUECKON MOJIENBIO «a0COTIOTHO
TBEPAOE Tesoy». PemaTe 3a1aun Ha MpUMEHEHHUE yCIoBHsI(IIpaBuiia) paBHOBecHs pbraara. [IpuMensaTs
ycnoBue (TpaBUIIO) PABHOBECHS pblvara i OOBSICHEHHUS ACHCTBHS Pa3IMYHbIX HHCTPYMEHTOB,
UCTIOJIB3yEeMBIX B TEXHHKE U B ObITy. COOpKa NpuOOpPOB M KOHCTPYKIMiA. Vcnonp3oBanue
M3MEPUTENBbHBIX PUOOPOB. BhimonHenue 1abopaTOPHBIX U MPaKTHYECKUX paboT. /lnarnoctuka u

yCTpaHEHUE HeHCIpaBHOCTEH MpuOOpoB. BricTpanBaHue runore3 Ha OCHOBAHUHU UMCIOIIUXCS JTAHHBIX.
KonctpyupoBanue u MojieMpoBanue. BrimoHeHHE 3aJaHUi TI0 YCOBEPIIICHCTBOBAHUIO TIPUOOPOB.
Pa3paboTka HOBBIX BapHAHTOB OMBITOB. Pa3paboTka u mpoBepKa METOANKH IKCIIEPUMEHTAITBHON
paboTHI.

Pabora B ManbIx rpynmnax. AHAIH3UPYIOT, BRIOMPAIOT 1 000CHOBEIBAIOT CBOE pEIlICHUE, ICHCTBUS.
[Ipeacrarnenue pe3yabTaToB MapHOU, IPYIIOBOH AesTenbHOCTH. [ToAroToBKa cooOIeHN 1
NoKJ1aJ0B. OCYILIECTBIISIIOT CAMOOILIEHKY, B3aUMOOLIEHKY JESITEIbHOCTH. Y4acTue B AUAJIOTE B
COOTBETCTBHH C MIPABUJIAMU PEUEBOTO MOBECHUSI.

8 kaacc

TenjioBoie ABJICHHS.

TemmoBoe pacmupenue Tei. [Iporieccs IIaBIeHNs U OTBEPACBAHUS, HCIIAPCHUS U
KoHieHcanuu. Terutonepenaya. BiaxxHOCTh BO3lyXa Ha Pa3HbIX KOHTUHEHTAX.

Hemoncmpayuu: 1. Habmonenne TastHus ibaa B Boje. 2. CKOpOCTH UCTIAPEHUS PA3THIHBIX
xunkocte. 3. TeroBsle nBUraTenu Oyayuiero.

Jlabopamopnule pabomul (¢ HcNoJb3oBaHHEM ofopynoBanusi «Touka pocray): 1. M3meHeHust
JUIMHBI TeJla MpU HarpeBaHUM U oxJjaxJaeHuu. 2. OTauBKa napaguHoBoro coiaaruka. 3. Habmonenue
3a TuIaBJIeHueM Jipaa 4. OT yero 3aBUCUT CKOPOCTh McmapeHus xuakoctu? 5. Habmonenue
TEIUIONPOBOJHOCTH BOJIBI U BO3/1yXa.

Xapaxmepucmuka OCHOBHBIX 8UO08 0esIMeNbHOCHIU:

CamocTosaTenbHO (GOPMYIUPYIOT TO3HABATEIbHYIO 33/1auy. Y MEIOT C IOMOIIbIO BOIIPOCOB J0OBIBAThH
HezocTarouyo nHpopmanuio. Mcnonb3oBaHne n3MepUTENbHBIX TPUOOPOB. Brinonnenue
71a00paTOPHBIX U MPAKTHYECKUX PaboT. Jlnarnoctuka u ycTpaHeHUEe HEMCIPAaBHOCTEH MPUOOPOB.
BricTpanBaHue runoTe3 Ha OCHOBaHUM UMEIOIUXCcs JaHHBIX. KoHCTpynpoBaHue u MoJenupoBaHue.

Brinonnenue 3a1anuii Mo ycoBepIIEHCTBOBAHUIO TPUOOPOB. PazpaboTka HOBBIX BApUAHTOB OIBITOB.
Pa3zpaboTka u nmpoBepKa METOIMKHU IKCIIEPUMEHTATLHOM paboThl. PaboTa B Manbix rpynmax.
AHaNM3MpYIOT, BHIOUPAIOT U 000CHOBBIBAIOT CBOE pelieHue, AerictBus. [Ipencrapnenue pe3ynbTaToB
IIapHOM, TPYIIIIOBOM AEATENBHOCTH. Y YaCTHE B AUAJIOTE€ B COOTBETCTBHUHM C IPABHIIAMH PEYEBOTO

MOBEJICHMUS.
DJleKTpUYeCKHe SIBJICHUSA.

Mukpomup. Monenu atoMa, cymecrsoBasiue A0 Hayana XIX. Mcropust OTKpbITUS U JEHCTBUSA
raJIbBAHUYECKOTO AeMeHTa. Mictopus cozmanus sanexkrpodopHoit mammabl. OnbIT Bonbra.
DNEKTPUUECKUN TOK B DJIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnosin3oBanueM odopynoBanus «Touka pocray)
1. Moaenu aromoB. 2. ["anibBaHWYECKHE 3I€MEHTHI. 3. DneKkTpodopHOit

mantasel. 4. OnusiTel Bonsra u ["aneBanu.



Jlabopamopnuie pabomui: 1. Co3laHNe ralIbBAaHUYECKUX IEMEHTOB U3 MOAPYUHBIX CPEACTB. 2.
DNEeKTPUYECKUH TOK B )KUAKOCTAX CO3/IaHUS «30JI0TOTO KIIIOUUKA .

Xapakmepucmuka OCHOBHBIX BUJ0B ACATCIbHOCTH:

VYrpaBisitoT CBOEH MMO3HABATEIBHOM U YU€OHOM JAESITEIbHOCThIO TOCPECTBOM ITOCTAHOBKY LIEJIEH,
TUTAHUPOBAHUS, KOHTPOJIS, KOPPEKIIMH CBOUX JIEHCTBUI U OI[EHKU YCIIEIIHOCTH YCBOCHHUSI.
CpaBHMBAIOT CIOCO0 M PE3YJIBTAT CBOMX JEHCTBUI ¢ 00pa3IOM - JTHUCTOM COTIPOBOXKICHHS.
OO6napykuBaroT OTKJIOHEeHUsA. OOIyMbIBaIOT MPUUMHBI OTKJIOHEHUH. OCYIIECTBISAIOT CAMOKOHTPOIb U

B3aUMOKOHTPOJIb. Mcriosib30BaHNe N3MEPUTENBbHBIX TPUOOPOB. BhinoaHeHne 1ad0paTOpHBIX U
MPAaKTUYECKUX paboT. JIMarHocTuKa U ycTpaHeHHe HEHCIIPaBHOCTEH mpuOopoB. BricTpanBanue
TUIIOTE3 HA OCHOBAaHUM MMEIOIINXCS NaHHBIX. KOHCTpynpoBaHue U MOJEIUPOBAHMUE.

3HeKTp0MaFHI/ITHLIe ABJICHUA.

MarnutHoe nosne B BeuiecTBe. MaruutHas anomanusi. MarautHslie 0ypu. PasHoBugHOCTH
3JIEKTPOU3MEPUTENIbHBIX PUOOPOB. Pa3HOBUAHOCTHU 3JIEKTPOABUrATEICH.

Hemoncmpayuu (¢ ucnoab3oBanueM odoopynoBanusi «Touka pocra»): 1. HarmsaHocTs moBeaeHus
BEIIECTB B MarHUTHOM 11oie. 2. [Ipe3enranuu o

MarHMuTHOM T0Jie 3eMJIM U 0 MarHUTHBIX OypsiX. 3. JleMoHcTpatus pa3HOBUIHOCTEN
AEKTPOU3MEPHUTEIBHBIX MPHUOOPOB. 4. HarsimHOCTh pa3HOBUIHOCTEH 3JICKTPOABUTATEIICH.

Jlabopamopusie pabomui: 1. UccaenoBanue pa3nuyHbIX 3JEKTPOU3ZMEPUTENBHBIX TPUOOPOB.
Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCTNU.

VY1paBisitoT CBOEH MO3HABATEIHHOM U YU€OHOM JAESTEIHHOCTHIO TOCPECTBOM ITOCTAHOBKY 1IEJIEH,
TUTAHUPOBAHUS, KOHTPOJISI, KOPPEKIIMH CBOUX JEHCTBHUI U OIIEHKH YCIIEITHOCTH YCBOSHHUSI.
CpaBHHBAIOT CIIOCO0 U PE3yNbTAT CBOUX JCHCTBUN ¢ 00PA3IIOM - JTUCTOM COMPOBOKICHUS.
OO6HapykuBarT OTKIOHEHUs. OOTyMBIBAIOT TPUUUHBI OTKIOHEHUH. OCYIIECTBISIOT CAMOKOHTPOJb

B3aUMOKOHTPOJIb.
Ontuyeckue sABJEHU.

Hcrounuku cBeTa: TEIUIOBbIE, TIOMHUHECIIEHTHBIE, HICKYCCTBEHHBIE. M3roToBIeHNe KaMephl - 00CKypa
Y UCCIIeJIOBAaHUE N300paXKeHHsI C TOMOIIBI0 MoieTl. MHOTOKpaTHOe n300paskeHne mpeaMeTa B
HECKOJIbKUX IJIOCKUX 3epKajiaxX. M3roToBUTH MEPUCKOI U C €r0 TOMOIIBIO MPOBECTH HAOIIOCHUSI.
[IpakTHuecKkoe UCIOIb30BaHUE BOTHYTHIX 3€pKaJl. 3pUTEIbHbIE MILTIO3UH, IOPOKIAEMbIE

npenomieHneM cBera. Mupaxu. Pa3Butre BOJIOKOHHOM onTHKU. MICnoyib30BaHNE 3aKOHOB CBETA B
TEXHUKE.

Hemoncmpayuu(c ncnojib3oBanuem ooopynoanusi «Touka pocray)
1. Pa3nuynble HCTOYHUKH cBeTa. 2. V300paxkeHune npeaMera B HECKOJIbKUX

MJIOCKUX 3epKanax. 3. M300pakenne B BOTHYTHIX 3epKajnax. 4. Micnonb3oBaHuE BOJIOKOHHOW ONTHKHU.
5. YcrpoiictBo (hoToanmaparoB, KHHOMPOEKTOPOB, KaJIEHJOCKOIIOB.

Jlabopamopusie pabomul.: 1. I3roTOBIEHHE KaMephl - 00CKypa U UCCIIeI0BaHUE U300paKEHUS C
nomoIbio Mojenu. 2. [Ipaktuueckoe npuMeHeHue MI0CKuX 3epkai. 3. [IpakTuueckoe ucnoib3oBaHuE
BOTHYTBIX 3epkail. 4. 3rotoBieHue nepuckona u HabIoIeHUS C TOMOIIBI0 MOJIETH.

Xapaxmepucmuka OCHOBHBIX 8UO08 0esIMeNbHOCHIU:

VYHpaBisioT cBOEH MO3HABATEIBHON U y4eOHON AEATEIbHOCTHIO TOCPEICTBOM IOCTAHOBKH LIEJIEH,
IJTAHUPOBAHMS, KOHTPOJISI, KOPPEKIMH CBOUX JIEHCTBUHI U OLICHKH YCIEIIHOCTH YCBOCHUS. BoIaenaror



1 GOPMYITUPYIOT MTO3HABATEIBHYIO 11€]1h. BBICIAIOT KOJTUYECTBEHHBIE XapaKTEPUCTHKN 00BEKTOB,
3a/laHHbIe coBaMU. [[pUHMMAIOT MO3HABATENBHYIO LIEJb U COXPAHSIOT €€ MPU BBIIIOJIHEHUHN

yueOHbIX AercTBuil. Oco3HaOT cBOU AeHCTBUSA. VIMEIOT HaBBIKM KOHCTPYKTHUBHOT'O OOLIEHHSI B MAJIBIX
rpymnmax.

YesoBek U npupoaa

ABTomaruka B Hamel xu3HH. [Ipumepbl ucronb30BaHNs aBTOMAaTHUECKUX YCTPONCTB B HayKe, Ha
MPOU3BOJICTBE U B ObITY. CpencTBa cBsizu. Paano u TeneBuaeHne. AIbTepHATUBHBIC HCTOUHUKH
sHepruu. Buasl anexrpocraniuii. Heo6xo1uMocTh SKOHOMUU MTPUPOIHBIX PECYPCOB U
MCIOJIb30BaHU S, HOBBIX 9KOJOTHYHBIX U 0€30IacHbIX TexHONIOTHI. Hayka u 6e30macHOCTb JI0/IeH.

Jlemoncmpayuu: 1. hpoToMarepuabl U CIaiabl 1O TEME.
Jlabopamopuwsie pabomul: 1. M3yuenne qeHCTBUNA CPEACTB CBS3H, PAUO U TCICBUICHHUS.
Xapaxmepucmuka 0CHOBHBIX 8UO08 0esAMENbHOCTIU.

CamocrosTensHO (OPMYITHPYIOT MTO3HABATENIBHYIO 3a71a4y. Y MEIOT (MJIU pa3BUBAIOT) CIIOCOOHOCTH C
MIOMOIIIBIO BOTIPOCOB JT0OBIBATH HEIOCTAIOIIYIO HH(POPMAITHUIO.

9 kJacc
Kunemaruka

CrniocoObl onvicaHusi MexaHu4decKoro apwxkeHus. Cucrema orcueta. [IpsmonuneiiHoe 1BHXKEHUE.
[IpssMonrHENHOE paBHOMEPHOE JIBH>KEHHE 110 IIOCKOCTH. [IepeMenienne u CKopocTs npH
PaBHOMEPHOM IIPSAMOJIMHENHOM JBUKEHHUH I10 INIOCKOCTU. OTHOCUTENBHOCTD IBHKEHUS. CII0KEHHE
nBrKeHnH. [IpuHImn He3aBucuMOCTH IBMKeHUN. KpuBosmHelHOe qBrKeHue. J[BHKEHHUE Teua,
OpOILIEHHOTO 0/1 YIJIOM K TOPU30HTY. PaBHOMEpHOE IBUKEHHUE 110 OKPYKHOCTH. YTJIOBasi CKOPOCTb.
[lepuon u yactora BpaieHusi. CKopocThb

U YCKOpEHHE MTPU PAaBHOMEPHOM JIBXKEHUHM MO OKPYKHOCTH.
Jlabopamopnuie pabomui(c HenoIb30BaHNEeM 00opynoBanus «Touka pocray):
N3y4yeHne qBIKEHNS CBOOOIHO MaIal0IIero Tela.

N3yuenune nBUXKEHUS 110 OKPYKHOCTH.

Hpumeprle membsbl NPOEKNIHbIX U UCCEe006AMENbCKUX pa6om:

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIKEHUS TIPU UCIONB30BaHUHU TpeHaxepa «Oeropas
JIOPOKKa».

HCTOpI/I‘{CCKaﬂ PECKOHCTPYKIHA OIIBITOB lanunes oo OMPCACIICHUIO YCKOPCHUA CB060,Z[HOFO naacHusA
TECII.

[TpuHIMIBI pabOTHI MPUOOPOB ISl U3MEPEHUST CKOPOCTEH U yCKOPEHUI.
[TpumeHeHne cBOOOTHOTO MaeHUs I M3MEPEHUS peaKIiH YelloBeKa.
Pacuer TpaekTopuu IBHKEHUS NIEpcoOHaKeN paccka3oB P.Pacmo.

Xapakmepucmuka 0CHOBHBIX 81008 DesimelbHOCHU. YTCHAE 1 00CYKICHNE TEKCTa CTaTell HHTEPHET-
CalToOB, 0OCYKJIEHHUE JTOKIAIOB U MPE3CHTAINH, COCTaBIIEHUE U PEICHHE 3a/1a4, 00CYKIeHUE
croco0oB pemrenus (moarotoska k OI'D no ¢usuke).



Jlnnamuka

WNuepuuanbsubie cucremsl oTcuera. Cuia. 3akonsl HetoToHa. JIBrKeHME Tena o1 JeHCTBUEM
HECKOJIBKMX CHJI. [IBM)KEHHE CUCTEMBI CBA3AHHBIX Tel. JJMHAMHUKa paBHOMEPHOTO JABUKECHUS
MaTepualbHOM TOYKHU 10 OKpyx)HOCTH. Kitaccsl cui. 3akOH BCEeMUPHOTO TATOTeHUs. J[BrKeHne
mianeT. ICKycCTBEHHBIE CITYyTHUKH.

Conneunas cucrtema. Mctopus pazsutus npejacrapiienuid o Beenennoit. CTpoeHue U 3BOTIONMS
Bcenennoii.

Jlabopamopnvie pabomui(c ucnoab3oBaHueM odopynoBanus «Touka pocra»):

N3mepenne macchl Te1a ¢ UCIOIB30BaHUEM BEKTOPHOTO PA3JIOKEHUs CUIIbl. V3yueHne KWuHeMaTHuKU U
JTMHAMHUKU PaBHOYCKOPEHHOTO JBMKEHUS (Ha puMepe MalinHbl ATByna). M 3yueHue TpeHus
CKOJIbKCHHUSI.

HpuMeprle membvl NPOEKNIHbLX U uccxze()oeameﬂbcmxpa6om:

I/ICTOpI/I‘{CCKaﬂ PEKOHCTPYKI U OIIBITOB Ky.HOHa 1 AMOHTOHA 1O OIPECACIICHUIO BEIMNYHUHBI CUJIbI
TPCHUA CKOJIBXKCHUA. HepBHe HNCKYCCTBCHHBIC CITYTHUKHU 3emin.

Kaxk oTnnuarorcst MexaHnueckue mporecchl Ha 3eMyie 0T MEXaHWYECKUX IMporieccoB B kocmoce? Tena
ConHeuHol cucteMbl. OTKpBITUS HA KOHYHKE TIepa.

Xapaxmepucmuxka 0CHOBHbBIX 8U008 OesameNbHOCMuU. YTEHHE U 00CYXKIeHHEe TeKCTa CTaTeil HHTepHeT-
CalTOB, 00CYK/IEHHE JOKIAI0B U NPE3EHTAIHii, COCTaBICHHE U PELICHUE 3a/1a4, 00CYXICHNE
croco6oB pemenus (moaroroska k OI'D no ¢pusmnke).

HNmnyJbe. 3aKkoH coXpaHeHUs] UMITYJIbCA

Nmnynec. I3MeHeHne uMirynbca MaTepuaabHOM ToUukH. CucreMa Tell. 3aKOH COXPAaHEHUs UMITYJIbCa.
Hpumeprle membsbl NPOEKNHbIX U UCCEe006AMENbCKUX pa60m:

PeaktuBHOE aBmxkenue B npupose. Paccnenosanne [ITII ¢ momMoIpo 3ak0Ha COXpaHEHUsI UMITYJIbCA.

Xapakmepucmuka 0CHOBHbIX 81008 OessmelbHOCHU. YTCHAE 1 00CYKICHNE TEKCTa CTaTeil HHTEPHET-
CaiToB, 0OCYKIEHHIE TOKIAI0B U MPE3EHTAIUI, COCTaBIIEHUE U PEICHHE 3a]1a4, 00CYKIeHUE
croco0oB pemreHus (moaroroska k OI'D no dusuke).

Craruka

PaBHoBecue Tena. MoMeHT cuiibl. Y CIIOBUS paBHOBECHS TBEpIOTO Temna. [IpocThie MEXaHU3MEI.
Jlabopamopnwie pabomoi(c ucnoab3oBaHueM odopynosanus «Touka pocra»):
Ompeenenne NEHTPOB MACC PA3TMIHBIX TeIl (TpH Cr1ocoba).

IIpumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

[TpuMeHeHHne TPOCThIX MEXaHMU3MOB B CTPOUTENBCTBE: OT 3€MIIIHKU 10 HeOockpeba. MccnenoBanue
KOHCTPYKILIUU BEJIOCHIIEAA.

Xapaxmepucmuka 0CHOBHbBIX U008 OesmebHOCmU. YTeHHE U 00CYKJCeHUE TEKCTa CTaTell HHTEepHEeT-
CaliToB, 00CYXK/ICHHE JJOKIIAI0B U IIPE3EHTAINH, COCTABICHNE U PEeIICHUE 3a/1a4, 00CYKICHHE
crnoco6oB pemienus (moaroroska Kk OI'D no ¢pusuke).

Mexanuueckne K0J1e0aHUA U BOJHbI

Mexannueckue konebanus. [IpeoOpa3oBaHue SHEPTUU IPU MEXAHUYECKUX KOJIEOAHUSX.
MareMaTHueCcKuil U IPYKUHHBIA MasTHUKU. CBOOOJHBIE, 3aTyXalOIINE U BBIHYKACHHBIE KOJICOaHUS.
Pe3onanc. Mexanuyeckue BOJIHBI. [[JTMHA U CKOPOCTH BOJIHBI. 3BYK.



Jlabopamopnwvie pabomui(c Mcnoab3oBaHueM 06opynoBanusi «Touka poctay):
W3yuenne koneOaHU HUTIHOTO MasiTHUKA.

TIpumepHoie memvl RPOSKMHBIX U UCCIEO08AMENLCKUX PADOM.:

CTpyHHbBIE MYy3bIKaJIbHBIC HHCTPYMEHTBI. KostebarenbHble CHCTEMBI B IPUPOE U TEXHHUKE.

Xapaxmepucmuxa 0CHOBHbBIX 8U008 OesameNbHOCmuU. YTEHHE U 00CYXK/IeHUEe TeKCTa CTaTeil HHTepHeT-
CalTOB, 00CYK/IEHHE JOKIIA0B U MPE3EHTAIHii, COCTaBJICHHE U PELICHUE 3a/1a4, 00CYKICHNE
croco6oB pemenns (moaroroska k OI'D no ¢usuke).

3HeKTp0MaFHI/ITHLIe K0J1€0AHHUA U BOJIHBI

[TepemennsIit asekTpuueckuii Tok. KonebaTenpHblil KOHTYpP. BeiHYXIeHHBIE 1 ¢CBOOOIHBIE DM
KosebOanus. OM BOJHBI U UX CBOMCTBA.

HpuMeprle membvl NPOEKNHbLX U uccxze()oeameﬂbcmxpa6om:

[TpuHUMIIBI paguoCBsI3u U TeneBUAcHU. Biusaue OM u3nydeHuil Ha )KUBbIE OPIaHU3MBI.
N3roTtoBneHne yCTaHOBKH JIJIsl IEMOHCTPALIMU OIBITOB 1o DOMMU.

OnexTpoMaruuTHoe usnyuenne CBYU-neun. Mcropuueckast peKOHCTPYKIUS ONBITOB AMIIEpa.

Xapakmepucmuka 0CHOBHBIX 61008 0esiMelbHOCHU. YTCHAE U 00CYKICHNE TEKCTa CTaTeil HHTEPHET-
caiiToB, 00CY)KICHHE JTOKJIAJI0B U MPE3EHTAINi, COCTABICHNE U PEIICHHE 3a71a4, 00CYKICHHE
croco6oB pemeHus (nmoaroroska k OI'D o guszuke).

Onrtuka

Ucrounuku cBera. JleiicTBUs cBeTa. 3aKOH MPSMOJIMHEHHOTO paclipoOCTPaHEHHUS CBETa. 3aKOH
oTpakeHus cBeta. [locTpoenue n300pakeHnit B INIOCKOM 3epKaJie.

3aKOH NPEIIOMIIEHH CBETA Ha IJIOCKOW I'PaHULIE IBYX OZHOPOJHBIX MPO3pauHbIX cpel. [Ipenomnenue
cBera B IpusMe. [{ucniepcus ceera. SIBieHNe MOJHOTO BHYTPEHHETO oTpaxkeHus. JInu3bl. ToHkHe
nmuH3bL. [TocTpoenune n3o0paxeHui, co3aaBaeMbIX TOHKUMHU JHH3aMHU. [ a3 u 3perne. Onrtudeckue
puOOpBI.

Jlabopamopnule pabomui(c ncnoJib3oBaHneM ooopynoanusi «Touka pocray):
DKcrepuMeHTallbHAs TPOBEPKA 3aKOHA OTPaKEHHUS CBETA.

N3mepenne nokaszaresns NpeaoMIICHUs BOIBI.

N3mepenne GokycHOTO pacCTOSTHUS COOMPAOIICH JIMH3BI.

IIpumepnvie memvl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

HcTopus uccrneqoBanus CBETOBBIX SIBJICHHIA.

Hcropudeckas peKOHCTPYKITUS TeJieckora [ awres.

WsroroBienue kKaneiocKkona.

Xapaxkmepucmuka 0CHOBHBIX U008 OesmebHOCmU. YTeHHE U 00CYKJCHUE TeKCTa CTaTell HHTEepHEeT-
CalToOB, 00CYK/ICHHE JJOKIIAI0B U IIPE3EHTAINI, COCTAaBICHUE U PELICHHE 3a/1a4, 00CYKICHHE
crnoco6oB pemienus (moaroroska k OI'D no ¢pusuke).

Du3uKa aTOMa U AaTOMHOI0 1APa

Crtpoenue atoma. [lornomenue u ucmyckanue ceera atomamu. OnTudeckre crekTpbl. OMbITHI
Pesepdopna. [Inanerapuas monens aroma. CTpoeHHE aTOMHOTO sapa. 3apsAa0BOe M MaCCOBOE YHCIIA.
SAnepHble cUbl. DHEPTHs CBA3M aTOMHBIX SAep. 3aKOH paIMOaKTUBHOTO pacmaja. Anbda- u 6era-



pacniansl. [IpaBuia cmenienus. Snepuelie peakuuu. Jlenenue u cunTes anep. SlnepHas sHepreTuka.
Ucrounuku sHeprun ConHIa U 3Be311. Peructpaius aaepHbIx n3iiydeHuid. Biusiaue painoakTUBHBIX
W3ITy4eHUH Ha JKUBBIC OpraHu3Mebl. J[o3umeTpus. DKOJIOTHIEeCKHE MTPOOIEMEI SIIEPHON YHEPTETHKY.

IIpumepnvie membl nNPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
HcTopus nzyuenus atoma.

Nzmepenne KII1/] comneunoit 6arapen.

HeBuanmbie n3inydeHus: B CEKTPE HArPETHIX TEJL.

Xapaxmepucmuxa 0CHO8HbBIX 8U008 OesameNlbHOCmuU. YTEHHE U 00CYXK/IeHUEe TeKCTa CTaTeil HHTepHeT-
CalTOB, 00CYK/IEHHE JOKIIA0B U MPE3EHTAIHii, COCTaBJICHHE U PELICHUE 3a/1a4, 00CYKICHNE
croco6oB pemenns (moaroroska k OI'D no ¢usuke).

@®opMbl OPraHu3anuu 00Pa3oBaTeJbHOI0 MpoIecca:
- TpyMIOBasi;

- UHIMBHUAYyaJIbHAS;

- (hpoHTANBHASL.

Benymme Texnosoruu:

HCHOJ’IBSYIOTCH 9JICMCHTHI CIICAYIOINX TEXHOJIOTHIA: IIPOCKTHAA, HpO6J’I€MHOFO O6yLI€HI/15I,
I/IH(l)OpMaIlI/IOHHO-KOMMYHI/IKaIII/IOHHaﬂ, KPUTHYCCKOI'O MBIIIJICHHA, HpO6JIeMHOFO ayajiora, uirpoBas.

OcHoBHBIE MeTOABI PA00THI HA YPOKe:

BGI[YH_[I/IMI/I METOdaMH O6y‘IeHI/I${ SABJIAKOTCA: Ila.CTI/I‘lHO-I'IOI/ICKOBOI‘/'I, MCTOA MaTEMAaTHYCCKOI'O
MOACIIMPOBAHUA, aKCMOMATUYCCKUM MCTO/.

DopMbI KOHTPOJIA:
Tak kak 3TOT Kypc sIBJISI€TCS IOTIOJIHUTENBHBIM, TO OTMETKA B 0aJylax HE CTaBUTCS.

yanII/II\/’ICﬂ YUUTCA OLICHUBATH cebsa u APYyrux cam, 4TO IMO3BOJIACT pa3BUBATh YMCHHA CaMOaHaJIM3a U
CHOCO6CTByCT Pa3BUTHUIO CAMOCTOSATCIIBHOCTHU, KaK CBOﬁCTBy JIMYHOCTH y4allCrocs. BrisBiaenue
MPOMECIKYTOYHBIX 1 KOHCUHBIX PE3YIbTATOB YUAIUXCA IMPOUCXOJUT YCPE3 MPAKTHUICCKYIO
ACATCIIbHOCTD, 3a4CTHBIC pa60TBIZ

* TeMaTU4ecKas moAdopKa 3aa4 pa3InyHOTO YPOBHS CIOKHOCTH C MPEACTABIEHUEM Pa3HBIX METOJI0B
pelieHHsI B BUJIC TEKCTOBOIO JIOKYMEHTA, Mpe3eHTanuu, QJdII-aHuMAIiH, BUAEOPOJInKa 1 Web
- CTpaHuUbI (caiiTa)

* BBICTABKa IIPOEKTOB, MPE3EHTALUH;

* AICMOHCTpalus SKCIICPUMCHTA, KauyeCTBECHHOMU 3aJa4u C Ka4€CTBCHHBIM (yCTHLIM WJIN B BUJC
MPUIIOKCHUSA, B TOM YUCIJIC, HpCSCHTaHHCﬁ) OIMMCAHUCM IIPONECCa HA 3aHATUMH, (beCTHBaHC
OKCIICPUMCHTOB;, q)nanecxne OJIMMITHAJIBI.



KanennapHo-reMaTH4yecKoe NJIaHUPOBaHHE 7 KJIace

Ne | Jlara Tema ypoka Hcnosab3oBanue [IpUMEYaHue
IPOBEJCHUS
/o odopynoBanust
eHTpa
Ilnan | dakT [LeHTp
€CTeCTBEHHOHAYYHOMI
U TEXHOJIOTHYeCKOM
HaNpaBJIeHHOCTEH
«Touka pocray»
1. Beenenue (14)
BBonHoe 3anstue. Llenu n 3anaun KomnsrorepHoe
1 Kypca. TexHuka 6€301nacHOCTH. o0opyoBaHue
2. Posib JkCcIepuMEHTAa B 5KM3HU YesioBeka (34)
Cucrema e1MHUIL, TOHATHE O KommerotrepHoe
o0opyaoBaHue
2 MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUSIX
OuU3NYECKUil IKCIIEPUMEHT. O6opynoBanue st
JEMOHCTPALMI
Bunbl pusndgeckoro SKCrepuMeHTa.
[TorpemnocTs nu3mepenus. Buast
MOrpeiHocTel u3mepeHus. Pacuér
3 HNOTPEIIHOCTH U3MEPEHUS.
JlaGopaTtopHnas pabota O6opynoBanue ajst
«M3mepenne o6bemMa TBEPIOTO 1a00paTOPHBIX pabOT
U YUEHUYECKHX
tena». [IpaBuna odhopmueHus 1
OTIBITOB
4 1abopaTopHOil paboTHI.
3. Mexanuka (84)
PaBHOMEpHOE U HEpaBHOMEPHOE O6opynoBanue ajst
5 JIBIDKCHHS. 1a00paTOPHBIX paboT
Y YYEHHUYECKHUX
['paduueckoe npescTaBiIeHue onbITOB (Ha 0aze
5 N KOMILJIEKTOB JIJIst
A ' ord)
Pemenune rpaduueckux 3anad,
pacueT MyTu U CpeAHEN CKOpOCTH
7 HEPABHOMEPHOT'O JBUKECHHUS.
[TonsiTHe MHEPITUU U HHEPTHOCTH.
8 IlenTpobexxHas cuia..




9 Cwita ynpyrocTty, cuia TpeHUs OO6opynoBanue ajist
1ab0paTopHBIX paboT
JlaGopaTtopHnast pabota patop p
U YYCHHUECKHUX
«ccnenoBanue 3aBUCUMOCTH ONBITOB (Ha Oa3e
. KOMIUIEKTOB JIs
CHWJIBI YIIPYTOCTH, BO3HUKAIOLIEH B
0oro)
NpyXXHUHE, OT CTeNneHH edhopManuu
10 HIPYXKHUHBD.
JlaGopaTtopHnas pabota
«Omnpenenenue kodddurmenTa
11 TpEeHUsI Ha TPUOOMETPE.
JlaGopaTtopHnast pabota O6opynoBanue ajst
«HccnenoBanue 3aBUCUMOCTH 1abopaTopHBIX paboT
U YIYCHUYECKHUX
CUJIBI TPEHUS OT CUJIBI
OTIBITOB
12 HOPMaJIbHOTO JJaBJICHUSD.
4. 'mapocraTuka (124)
13 [TnotHocTs. 3amaua naps ['epona O6opynoBanue ajst
JIEMOHCTpAIUA
Peuienue 3a1ay noBeILIEHHON
CJIO)KHOCTH Ha pacyeT INIOTHOCTH
14 BEILIECTBA.
Pemienue 3agayu moBbIIEHHOM O6opynoBanue ajst
JEMOHCTpPALIUI
15 CIIOXKHOCTH
JlaBieHue KHUIKOCTH M raza. 3akoH
16 [MTackans
17 Coo0mraronmecs: CoCy/Ibl.
JlaGoparopHas paboTa Ob6opynoBanue ais
18 «M3roroBnenue Moxenu poHTaHa» | 1abOPaTOPHBIX pabOT
Y YYEHUYIECKHUX
JlaGopaTtopHnas pabota ombITOB (Ha Oa3ze
KoMmrIuiekToB ajst OI'D
19 «M3rotoBnenue Moaenu GhoHTaHa»
3akon [lackains. /laBneHue B
KUJKOCTSX U rasax.
20 ['uppaBnuyeckre MamIuHEbIL.




CooOmaronuecs COCy/bl.

Brrrankusaroiag cuia. 3akoH

O6opynoBanue ISt

JIEMOHCTpALINHN
21 Apxumena. p
JlaGopaTopHnas pabota OO6opynoBanue aJjist
«BblsicHeHUE yCcTIOBUS IJIaBaHUS 1a00paTopHBIX paboT
Y YYCHUYECKHUX
TEI».
22 OTIBITOB
biiok 3aga4 Ha 3axoH Ilackais, Ob6opynoBanue ams
JIEMOHCTpALINHI
23 3aKOH Apxumena. P
biiok 3amau Ha 3akoH [lackais,
24 3aKOH ApXumena.
5. Craruka (104)
25 bnok. Poryar. ObopynoBanue st
JIEMOHCTpAIUA
PaBHOBecue TBepabIX TEN. MOMEHT
26 cuibl. [IpaBuI0 MOMEHTOB.
Lentp Tsxectu. MccnenoBanue O6opynoBanue st
27 pa3IMYHBIX MEXAaHUYECKUX CUCTEM | JEMOHCTpAIIMiA
KomOuHMpoBaHHBIE 3a1a49H,
28 UCTIOJB3YS YCIIOBHSI PaBHOBECHS.
KomOuHMpoBaHHBIE 3a1a4H,
29 UCIIOJIB3YS YCIIOBHSI PAaBHOBECHS
JlaGopaTtopHnast pabota O6opynoBanue ajst
«M3roroBnenue paboTaroIIeH 1a00paTOPHBIX pabOT
Y YYEHUYECKHUX
cucreMsl 6510k0B». Odopmienue 1
ombITOB (Ha 6a3ze
30 paboThI. KoMILIeKTOB Jui1 OI'D
Pabora Hax npoexkToM «biiokn».
JlaGopaTtopHnast pabota
«M3rotoBnenue padoraromiei
31 CUCTEMBI OJIOKOBY.

32

JlaGopaTtopHnast pabota
«HM3roroBneHue paboTaroIICH

CUCTEMBI OJIOKOBY.

O6opynoBanue ajist




71a00paTOPHBIX paboT
" YUYCHUUCCKHX

OIIBITOB
33 Odopmnenue paboTHI. KommerotepHoe

obopynoBaHue
34 3amuTa MpOeKTOB.




KanennapHo-temaTnyeckoe njaHupoBanme 8 kiace

Ne | dara Tema ypoka Hcnoab3oBanue IIpUMEUYaHne
IPOBEJCHUS
/o o0opynoBanus
eHTpa
ILnan | ®akT 1enTp
€CTeCTBEHHOHAYYHOMI
U TEXHOJIOTHYeCKOM
HaNpaBJIeHHOCTEH
«Touka pocray»
1. Beenenue (14)
BBonHoe 3ansrue. Llenu u KomnsrorepHoe
3a1a4u Kypca. TexHuka o0opyoBaHue
1 0e30MacHOCTH.
2. TensioBble siBjieHus (12 4)
Pa3Hoobpazue TermioBbix KommerotepHoe
apneHuil. TersoBoe pacmupenue | o0opynoBaHUE
2 Tel.
JlaGopaTtopHnast pabota O6opynoBanue ajst
«VI3MeHeHus IITMHBI Tella TPu 1a00paTOPHBIX paboT
U YYCHHUECKHUX
HArpeBaHUU U OXJIAXKICHUNY.
3 OITBITOB
Tennonepenaua Habmonenue O6opynoBanue st
JEMOHCTPALMI
TEIUIONPOBOAHOCTH BOJIBI U
4 BO3/yXa.
JlaGopaTtopHnas pabota OO6opynoBanue ajs
«M3mepenue ynenpHOu 1a00paTOPHBIX pabOT
, U YYCHHUECKHUX
TEMIOEMKOCTH Pa3TUYHBIX
ombITOB (Ha 0aze
5 BEIECTBY. KoMILIeKTOB i1t OI'D
[InaBiienne U OTBEpAEBAHUE.
JlaGopartopHas pabota «OTIuBKa
6 napauHOBOTO COJITATUKA»
JlaGopaTtopHnast pabota O6opynoBanue ajist
«Habnronenue 3a niaBieHUEM 1a00paToOpHBIX paboT
Y YYEHUYECKHUX
TBaa»
7 OITBITOB

Penrenue omuMnuaaHeIX 3amad

Ha YpaBHEHHUE TEIJIOBOTO
OataHca

O6opynoBanue ajist
JEMOHCTPALUI




Pemrenne onuMInuaafeiX 3aga4

O6opynoBanue aJis

N JEMOHCTPALI
9 Ha pacyéT TEIUIOBBIX MPOIECCOB
10 Jlaboparopus kpuctamiorpadum.
Hcnapenue u KoHASHCAITHSI. OO6opynoBanue st
11 JIEMOHCTpALIUI
CocraB aTmMocdepsl, Ob6opynoBanue ais
JIEMOHCTpALIH
HaOJII0ZICHUE TIEpEX0/1a
HEHACHIIICHHBIX TTapOB B
12 HAaCBIIICHHBIE.
BnaxxHocTh BO3/1yXa Ha pa3HBIX O6opynoBanue ajst
13 KOHTUHEHTAaX JTEMOHCTPAIIHI
3. DuekTpUYecKkue aABjaeHus (84)
Mukpomup. Mojienn atoma, O6opynoBanue st
JIEMOHCTpALIUI
14 CyIlIECTBOBaBIIKE 10 Havana XIX P
Hcropust OTKpBITUA U JEUCTBUSA KommnsrorepHoe
o0opynoBaHue
15 raJqbBaHUYECKOTO AJICMEHTA
HcTopus coznanus
ANIEKTPOPOPHOI
16 MaIITuHbI
OnbiTel Bonbra. Dnexkrpuueckuit | KommnberotepHoe
obopynoBaHue
17 TOK B DJIEKTPOJIUTAX. 124
Pemenne onmumnuaaneix 3ana4d Ha | O0opympoBaHue st
JEMOHCTpPALIUI
18 3aKOHBI IIOCTOSSHHOTO TOKA
Habmroienue 3aBucuMocTu O6opynoBanue st
JEMOHCTPALMI
COTPOTHUBIICHUS TPOBOJHUKA OT
19 TEMIEPATYPHI.
JlaGopaTtopHnast pabota O6opynoBanue ajist
«OrmnpeneneHue CTOUMOCTH n1abopaTopHBIX paboT
. Y YYEHUYIECKHUX
M3pACXOJ0BAHHOMN
ombITOB (Ha Oaze
AIEKTPOIHEPTHH
p p KOMILIEKTOB i1t OI'D
M0 MOIIIHOCTH MOTPEOUTENS U TIO
20 CUETUHKY»
Pemenne onmuMnuaHeIx 3a1a4 O6opynoBanue st
. JIEMOHCTpALINI
21 Ha TEIUIOBOE JeHCTBUE TOKA




4. DeKTPpOMarHuTHble siBjieHUus (34)

3J'I€KTpOMaI‘HI/ITHbIe SIBJICHUA.

O6opynoBanue st

JIEMOHCTpALIH
DNEeKTPOU3MEPUTENbHbBIE
22 IPUOOPHI.
MarnutHas aHoManus. Ob6opynoBanue ais
Marnurasie JIEMOHCTpALIUI
23 Oypu
Pa3snoBunHocTu
24 AJIEKTPOJIBUTATENCH.
5. OnTuyeckue siBjieHus (74)
VcTouHUKHM CBETa: TEIJIOBbIE, Ob6opynoBanue ais
JEMOHCTPALMI
25 JIFOMUHECLIEHTHEBIE
OKCHepUMEHT HaOJII0ICHHE.
MHorokpaTHoe n300paxeHue
IpeMeTa B HECKOJIBKHMX IIIOCKUX
26 3epKaJax.
N3roToBUTH NEPUCKOII U C €TI0 ObopynoBanue st
JEMOHCTpPALIUI
MIOMOIIBIO TTPOBECTH
27 HaOr0AeHUs
[TpakTHyeckoe UCIOIb30BaHKE Ob6opynoBanue as
JEMOHCTPALMI
28 BOTHYTBIX 3€pKall
3puTenbHbIE WITIO3UH, O6opynoBanue st
JEMOHCTPALIUI
HOPOX/1aeMble MPEIOMIICHUEM
29 cBeTa. Mupaxu.
30 Pa3BuTHE BOJIOKOHHOI ONTHKH
Hcrnonbs30BaHNe 3aKOHOB CBETA B
31 TEXHUKE
6. HesroBexk u npupoaa (44)
32 ABTOMAaTHKa B HallleH )KU3HH . KomnerorepHoe
obopynoBaHue
33 Panno u TeneBunenue
34 ATnbTEpHAaTUBHBIE HCTOYHUKH




sHepruu. Buasl anekTpocTaHuumii

35

Hayxka ceronns. Hayka u

0€30MacHOCTh JTIOJEH.




KanennapHo-temaTnyeckoe njaHupoBanme 9 kiace

Ne | Jlara Tema ypoka Hcnouab3oBanue [IpUMEYaHue
IPOBEJCHUS
/o odopynoBanus
eHTpa
ILnan | ®akT 1enTp
€CTeCTBCHHOHAYYHOMI
U TEXHOJIOTHYeCKOM
HaNpaBJIeHHOCTEH
«Touka pocra»
1. Beenenue (14)
BBonHoe 3ansrue. Llenu u KomnsrorepHoe
3a1a4u Kypca. TexHuka o0opyoBaHue
1 0e30MacHOCTH.
2. Kunemartuka (7 4)
Crioco6b1 onucanus O6opynoBanue st
JIEMOHCTpAIUA
2 MEXaHUYECKOTO IBUKEHUS
[IpsiMmonuHETHOE paBHOMEPHOE O6opynoBanue ajst
JIEMOHCTpAIUA
JBUKEHHE T10 TIIOCKOCTU?
Cmotps
3 U3 KaKOW TOYKH HA0JII0/IaTh
OTHOCHTEIBHOCTD ABM)KEHUS. Ob6opynoBanue as
N JIEMOHCTpALIUI
4 CrnoxeHune IBM)KEHUN.
Jlabopamopnuvie pabomul: Ob6opynoBanue as
«M3ydyeHne NBMXEHHUS CBOOOTHO | TaOOpaTOPHBIX paboT
Y YYEHHUYECKHUX
najaroiero tena», «M3zyuenne
OTIBITOB
5 JBUKEHMS TEJIA 110 OKPY>KHOCTH
Kak u xyna nonerena umiHeBass | OGopyaoBaHue Juist
JEMOHCTPALI
kocrouka? Pacuer TpaekTopun
JIBUKEHUS TEJI U IEPCOHAKEN
pacckasos P.Pacmo o
6 MioHxay3eHe
HcTopuueckasi peKOHCTPYKIUS Ob6opynoBanue st
JEMOHCTPALUI
onbITOB ["anunes no
OTpeieNICHUI0
7 YCKOPEHHUS g.
Omnpenenenne CKOPOCTU O6opynoBanue st
JEMOHCTPALMI
8 PaBHOMEPHOTO JBUXEHUS NPU




UCTIOJIb30BaHUU TPEHAXKEPA

«bOeronas JOPOKKa».

3. Iunamuka (84)

Cuna BoJy, cuiia YOSIKISHUS WIN

O6opynoBanue ISt

JIEMOHCTpALIMH
9 cuia - pusnueckas BesmurnHa?
Jlabopamopnas paboma: OO6opynoBanue aJjst
10 «M3mMepenue Macchl Tennay 71a00paTOpHBIX paboT
U YYCHHUUECKHUX
JIBuKeHHE Tena Mo JCHCTBHEM | OIIBITOB
11 HECKOJIbKUX CHJI
JIBukenue cuctemsl cBsa3aHHbIX | OOopymoBaHue Asis
JIEMOHCTpALIUI
12 Ten P
Jlabopamopnule O6opynoBanue st
abompwi: «3ydeHue TpeHUs
p Y4 P 1a00paTOPHBIX pabOT
CKOJIB)KCHUSDY
U YYCHHUUECKHUX
13 OIIBITOB
JluHamuKa paBHOMEPHOTO O6opynoBanue st
14 JIBUOKEHUS 110 OKPYKHOCTH JIEMOHCTpALIUI
HcTopus pa3BuTHs Ob6opynoBanue st
IIPEACTaBICHUI JEMOHCTpALIUI
0 Bcenennoii. Conneunas
15 cucrema.
OTKpBITHS HA KOHUUKE TIEpA. O6opynoBanue st
JEMOHCTPALMI
[TepBBle UCKYCCTBEHHBIE
CITyTHUKH
16 3emuIu.
4. UmnyJsbc. 3aK0H cOXpaHeHUs: uMIyJabca (34)
17 Kak BbI IXTy Ha30BETE... KomnerorepHoe
obopynoBaHue
PeaxkTnBHOE ABMKEHNE B
18 pUPOJIE.
Paccnenosanue ATII c momonisio | KommnberoTepHoe
obopynoBaHue
19 3aKOHAa COXPAHEHUS HMITYJIbCa
5. Cratuka (24)
Jlabopamopnas paboma: O6opynoBanue ajst
«OrnpeneneHue EHTPOB Mace
20 Pa3INYHBIX Tel (TpH crocoba)»




71a00paTOPHBIX pabOT
" YUYCHUUCCKHX

OIIBITOB
IIpuMeHeHne mpoCThIX KommnsrorepHoe
MEXaHU3MOB B CTPOMUTENIBCTBE: OT | 000pyLOBaHHE

3eMJISHKHU 10

21 Hebockpeba
6. Mexann4yeckue Koj1e0aHus M BOJIHBI (34)
Bupl MassTHUKOB U UX O6opynoBanue st
22 Koe0anuii JEMOHCTpALINI
23 UYto nepenocut BosiHA?
KonebaTenbHble cucTEMBI B
24 IPUPOJIE U TEXHUKE
7. DJIeKTPOMATHUTHBIE KOJIeOAHUS U BOJIHBI (24)
DKcrepuMeHTalIbHAs ITPOBEPKa KommerotepHoe
. o0opyoBaHue
25 cBOMCTB DM BOJIH. 124
HccnenoBanue KommerotepHoe
3JIEKTPOMAarHuTHOTO o0opyoBaHue
26 nznyyenuss CBU-neun
8. OnrTuka (44)
. M3rotoBnenue moaenu Kommnbsroteproe
. o0opynoBaHue
27 Kajeiockona. 12
DKcrnepuMeHTallbHas TPOBEPKa Ob6opynoBanue st
JEMOHCTPALUI
28 3aKOHA OTPAKEHUs CBETA.
Jlabopamopnas paboma: Ob6opynoBanue as
«M3mMepeHue nokasares 71a00paTOpHBIX paboT
U YYEHUYECKUX
MPETOMIICHUS BOJIBI»
29 OITBITOB
Kak otnugarorcs mokazaTenu ObopynoBanue aist
JEMOHCTPALUI
30 MPEJIOMIICHUS IIBETHOTO CTEKIIA
9. ®u3uKa aTOMa U ATOMHOT0 siApa (44)
[Tornomenue u ucyckaHnue KomnbrotepHoe
cBeTa o0opynoBaHue
31 atomamu. OTITHYECKHE CIICKTPHI.




N3mepenue KIIJ[ conneunoi KomnerorepHoe
32 Oatapeun obopynoBaHue

BnusiHue paanoakTUBHBIX
33 U3JTYy4EeHUH Ha )KUBBIC OPTraHU3MBbI

CnocoOblI 3a1UThl OT
34 PaIMOAKTUBHBIX M3Ty4eHUN

JIner koppekTHPOBKH padoyeii NporpaMmbl
[ara [ara Conepxxanue O06ocHOBaHHUE PexBuzutel | [lopnuck
ypoKa | MPOBEACHUS | KOPPEKTHPOBKU MIPOBECHUS JOKYMEHTa | 3aMECTUTEIS
o o akty (Tema ypoka) KOPPEKTUPOBKHU JTUPEKTOPA 110
( mata u Ne

IJIaHY YBP

npUKasa)







