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IInanupyemMble pe3yJbTaTbl OCBOCHHS NPOTrPaMMbl BHEYPOUHOI
AeATeJIbHOCTH «3aHMMAaTe/bHasi pu3nKa» (¢ MCNMoJIb30BAHNEMO0OPY/AI0BAHHUSA
«Touka pocra») B 7-9 Ki1accax.
Peanu3anus mporpaMmsl criocoOCTBYET JOCTHKEHUIO CIETYIOIUX PE3yIbTaTOB:

JInuHOCTHBIE:

B cdepe JIMYHOCTHBIX YHUBEPCATBHBIX YY€OHBIX JCHCTBUHN YUaIIMXCS:

* y4eOHO-TIO3HABATENBHBI MHTEPEC K HOBOMY Y4Y€OHOMY MaTepHaly M CIoco0aM perieHHs
HOBOM 3a7a4HU;

* OpPHEHTAIMA Ha MOHMMAaHHE NMPUYHH ycIieXa BO BHEYYEOHOW AEATEIHHOCTH, B TOM YHCIIE Ha
CaMOAHAJIM3 U CAaMOKOHTPOJIb pe3yJibTaTa, Ha aHAJIU3 COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUAM
KOHKPETHOM 3aJ1a4u;

* CIOCOOHOCTH K CAMOOIIEHKE Ha OCHOBE KPUTEPHUEB YCIIEUTHOCTH BHEYYEOHOH NI TEIIbHOCTH;
Obyuarowuiics noIyyuUm 603MOMCHOCHb OJist POPMUPOBAHUA!

* BHYTpEHHEH IMO3WLMU NIKOJbHUKA Ha YpPOBHE IIOJOXKUTEJIBHOTO OTHOIIEHHUS K MIKOJIE,
MOHUMAaHHsI HEOOXOJAMMOCTH YUEHHMsI, BBIPAKEHHOTO B NpeoliaaHuu y4eOHO-TI03HABATEIbHbIX
MOTHBOB;

* BBIP@XEHHOH yCTONYMBON y4eOHO-TIO3HABATEIbHOM MOTHBAIIMM YUCHHUS;

* YCTOWYMBOTO Yy4eOHO-TIO3HABATENILHOTO HHTEpeca K HOBBIM OOIMIMM croco0aM perieHus
3az1ad.

MeranpeamMeTHsble:

B cepe peryasiTHBHBIX YHUBEpPCATbHBIX YICOHBIX EHCTBUM yJaIIUXCS:

* IJJAaHUPOBATh CBOU JEUCTBUS B COOTBETCTBUU C IOCTABIIEHHOW 3ajauell M YCIOBUSIMU €€
pean3anuu, B TOM YKCIIe BO BHYTPEHHEM IUIAHE;

* YYUTBHIBATh YCTAHOBJICHHbIE MpPaBUJja B INIAHUPOBAHUU U KOHTPOJIE CIIOC00a pelIeHus;

* OCYIIECTBJISITH UTOTOBBIN M MOIIArOBBIN KOHTPOJIb IO PE3YIbTATY;

* OIICHMBATh NPABUJIHLHOCTH BBITIOJIHCHHS JACHCTBUSA HA YPOBHE aJIEKBATHON PETPOCHEKTUBHOM
OIIEHKH COOTBETCTBHS PE3YJIbTATOB TPEOOBAHMSIM TAaHHOW3a/1a4 U 3a/Ia4HOM 001acTH;

* QJICKBAaTHO BOCHPHHHMATh MPEIJIOKEHUS W OILEHKY YYMTEJeH, TOBAapHUIIEH, poauTenci u
JIPYTUX JTIOJICH;

* pazMyath Criocod U pe3yabTaT ACUCTBUS.

Obyuarowuiicss noIYYUmM 603MONCHOCHb HAYUUMCAL:

* B COTPYAHUYECTBE C YUUTEIEM CTaBUTh HOBbIC yUeOHBIE 3a1auu;

* MIPOSBIIATH IO3HABATENBHYIO HHUIIMATUBY B y4€OHOM COTPYJHUUYECTBE;

* CaMOCTOSITEJIbHO ~a/IEKBATHO OLICHHWBATh IPABWIBHOCTh BBINOJHEHUS JIEHCTBMS U BHOCHUTH
He00X0/1MMble KOPPEKTHUBBI B UCIIOJHEHHE KaK IO X0y €ro pealu3aluy, Tak U B KOHIIE ACHCTBUSL.

B cdepe mo3HaBaTe1bHBIX YHUBEPCAIBHBIX YU€OHBIX ACHCTBUHN ydalluxcs:

* OCYUIECTBJIATh MOUCK HEOOXOAUMON MH(OpMAaIUM Ul BBINOJHEHUS BHEYYEOHBIX 3alaHUll C

UCIOJb30BAHUEM YUE€OHOH JMTEpaTypbl M B OTKPHITOM HH()OPMALMOHHOM IPOCTPAHCTBE,

SHIMKIIONEINH, CIPAaBOYHUKOB (BKJIIOYAs 3JIEKTPOHHBIE, IUQPOBBIE), KOHTPOJIUPYEMOM

MIPOCTPAHCTBE

WNHurepHera;

® OCYLIECTBIATH 3aIKCh ((PUKCAIMIO) BEIOOPOUHON HH(pOpMaLUK 00 OKPYKaAIOIIEMMUpPE U O

ce0e caMoM, B TOM 4YHucIIe ¢ oMoIbio HHCTpyMeHToB UKT;

* CTPOUTH COOOIICHUS, TPOEKTHI B YCTHON M MUCbMEHHOMU (opMme;

* NIPOBOJIUTH CPABHEHHUE U KIACCU(DUKAIIHIO 110 3aJJaHHBIM KPUTEPHSIM;

* YCTaHaBJIMBAaTh IPUUUHHO-CJIEICTBEHHBIE CBSI3U B M3y4aeMOM Kpyre SIBJIICHUI;
* CTPOUTH pacCykJeHUs B (GopMe CBS3H MPOCTHIX CYKACHUNU 00 OOBEKTE, €roCTPOCHUH,
CBOMCTBAX U CBA3aX;

Obyuarowuiics noay4uUm 603MOACHOCMb HAYUUMbCA!



* OCYILECTBJIATH PACIIMPEHHBIN NOUCK UH(OPMAIMU C HCIIOIB30BAaHUEM PECYPCOB OMOINOTEK U
cetu MHTepHeT;

* 3amuChIBaTh, (PUKCHPOBaTh HMHMOPMAIMIO 00 OKPYKAIOMIMX SIBICHUSX C IOMOIIBIO
nacrpymentos UKT;

* OCO3HAHHO U MPOM3BOJIBHO CTPOUTH COOOIICHNUS B YCTHON M MMCBMEHHOU (hopMme;

* OCYIIECTBJIATH BBIOOp HamOosee d(h(HEeKTUBHBIX CIIOCOOOB pelIeHUs 3a1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* CTPOUTH JIOTUYECKOE PACCYXKJICHHE, BKIIOYAIOIIEE YCTAaHOBJIEHUE MPUYMHHO- CIEICTBEHHBIX
CBsI3€H;

* MOTYT BBIWTH Ha TEOPETHUYECKHI YPOBEHb DPELICHUS 3a/1a4: PEHICHHE IO ONPEACICHHOMY
IUTaHy, BIIQJICHUE OCHOBHBIMU IPUEMaMH PEIICHUsS, OCO3HAHUS ICATEIBHOCTH MO PEIICHHIO
3a1auu.

B cdepe kKOMMYHUKATHBHBIX YHUBEPCATBHBIX YU4EOHBIX ICHCTBUNA yIaIUXCS:
* QJIGKBaTHO MHCIIOJIb30BaThb KOMMYHHUKAaTHUBHBIE, IPEXKJIE BCETO - pEYEBbIE, CPEJCTBA JUIf
pelIeHUs pa3InYHbIX KOMMYHUKAaTUBHBIX 3a/1a4, CTPOUTh MOHOJIOIMYECKOE COOOIIEHNE, BIaIETh
JMAIOTUYECKO (opMON KOMMYHHKAIIMM, MCIOJb3Yys, B TOM YHCJIE CPEACTBA U MHCTPYMEHTHI
HUKT u aucTaHIIMOHHOTO OOIIECHHS;
* JIOIYCKAaTh BO3MOYKHOCTbH CYIIECTBOBAHHUS Y JIIOAEH Pa3IMYHBIX TOUYEK 3PEHHUS, B TOM YHCIIE HE
COBIAJIAIOLIUX C €ro COOCTBEHHOH, U OPUEHTHPOBATHCA HA IMO3UIUIO MapTHEpa B OOLICHUM U
B3aUMO/ICHCTBHH;
* YUUTHIBATh pa3Hble MHEHUS W CTPEMUThCA K KOOPAMHAIMM  PA3IMYHBIX MO3UIUI B
COTPYJHUYECTBE;
* popmynHpoBaTh COOCTBEHHOE MHEHHE U MO3UIINIO;
* JIOTOBApUBATHCS U MPUXOJAUTH K OOIIEMY PELIEHUIO B COBMECTHOM JIEATEIILHOCTH, B TOM YHUCIIE
B CUTYallUU CTOJKHOBEHUSI HHTEPECOB;

Obyyarowuiics noIY4um 603MOACHOCHb HAYUUMbCAL:
* YUYUTHIBaTh U KOOPIMHHUPOBATH B COTPYJHHYECTBE OTJIMYHbIE OT COOCTBEHHOM MO3UIUU
JPYTUX JIOJIEH;
* YYUTBIBATh Pa3HbIE MHEHUS U UHTEPECH 1 0O0OCHOBBIBATH COOCTBEHHYIO MO3UIIMIO;
* MIOHUMATh OTHOCUTEIBHOCTh MHEHUH U MOJIX0I0B K PEIIEHUIO TPOOIEMBI;
* apryMEHTHPOBAaTh CBOIO IO3ULMUI0O U KOOPAMHUPOBATH €€ C MO3ULUSAMHU INApTHEPOB B
COTPYIHUYECTBE MPH BbIPA0OTKE OOIIEr0 PELIEHNsI B COBMECTHOH /IEATEIbHOCTH;
* 3371aBaTh BOIIPOCHI, HEOOXOAMMBIE JJsi OpraHu3allud COOCTBEHHOM JESATEIbHOCTH H
COTPYIHHMYECTBA C IIAPTHEPOM;
*  OCYLIECTBIATh B3aUMHBIH KOHTPOJIb M OKa3blBaTb B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIb.

IIpenmeTtHbIe:

- OPHUCHTHUPOBATLCA B ABJICHUAX H 00BeKTax OKpYXKaroumero Mupa, 3HaTb I'paHULIBINX
IIPpUMCHHUMOCTH;

- IIOHUMAaTb OIIPCACIICHUS (1)I/I3I/I‘ICCKI/IX BCINYHNH M IIOMHHUTH onpez[enﬂlomne(bopMynH;
- INIOHHMAaTb KaKHM (I)I/ISI/I‘IGCKI/IM IIpUHOUIIAM W 3dKOHaM IIOAYUHAIOTCA TC HMIIMHUHBIC
OOBEKTEI U SIBJICHHUSA IIpUPOAbI;

- 3HaAaHHUEC MOJCJIN ITOKUCKa peHleHI/Iﬁ JJIA 3a1a4 110 (1)I/ISI/IK6;

- 3HaTb TCOPCTUICCKNEC OCHOBBI MATCMATHKH.

- IpUMCHUATbh MOJCIIN SIBJICHUHM ¥ 00BEKTOB OKpPYKarumero Mmupa,

- AHAJIM3UPOBATH YCIIOBUC 3a/1da4H;

- nepe(popMmepOBaTb " MOJCIINPOBATH, 3aMCHATH HCXOAHYIO 3a1a1y I[pyTOﬁ;
- COCTAaBJIATH IJIaH PCIICHUAA,

- BBIABUT'ATb U MPOBEPATH NPCIJIaracMbIC AJId PCIICHUA THITIOTC3bI;
- BJIaaA€Tb OCHOBHBIMH YMCTBCHHBIMHA onecpanusaMu, COCTaBJIAOIIUMHA IIOHCK
peUICHUA 3a1a4H.



Coz[epmafme MporpaMmmbl BHeypoqnoﬁ JesTeJIbHOCTH 7 KJacc

Beenenne. Brosnnoe 3ansarue. Llenu u 3anaun kypca. TexHuka 6€301acHOCTH.

Poab 3xcniepuMeHnTa B :KU3HH YeJIOBEKa.

Teopus: WN3yunuTh OCHOBBI TeOpUM norpemrHocred. I[lorpemHocTd npsMBIX M KOCBEHHBIX
U3MEPEHUHN, MAaKCHUMallbHas IOIPEIIHOCTh KOCBEHHBIX M3MEPEHUM, Y4eT IOrPEIIHOCTEN
M3MEpPEeHUH TpU TMoCTpoeHuM TpadukoB. [IpencraBneHue pe3yabTaToB u3MepeHuil B (opme
TaOIHI ¥ TPapHKOB.

IIpaxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEN MPUMEHATH IPU BBINOJIHEHUN 3KCIIEPUMEHTAIBHBIX
3aj1a4, MPaKTHYECKUX padoT. (¢ McmoJib30BaHneM oGopynoBanus «Touka pocray)

Xapaxkmepucmuka 0CHOBHbIX 8U008 OesIMENbHOCMU

[IpuBouTh mpuMepbl 00BEKTOB U3ydeHUs (u3UKU ((puznyeckue sBiIEHUs, GU3NUECKOe Telo,
BelIeCTBO, (usmueckoe mone). Habmomate U aHanmu3upoBaTh (U3WYECKUE  SIBICHUS
(pukcupoBaTh M3MEHEHMsI CBOMCTB OOBEKTOB, CPaBHUBATh UX U 0000maTh). [lo3HAaKOMUTHCS ¢
SKCIEPUMEHTAJIbHBIM METOJIOM HccienoBaHus npupoasl. COopka mpuOOpPOB U KOHCTPYKIIHIL.
Hcnonb3oBaHne wu3MepuUTeabHBIX NpHOOPOB. BbimonHeHue 1a00paTOPHBIX U MPAKTUYECKUX
paboT. Jlnarsoctuka U ycTpaHeHHuEe HEHCIPaBHOCTEH

HpI/I60pOB. BI)ICTpaI/IBaHI/Ie THUIIOTE3 HA OCHOBAHUHU NUMCIOIIUXCA JaHHBIX.

Mexanuka.

Teopusi: PaBHOMEpHOE M HEpaBHOMEpPHOE JIBIDKEHUE. [ 'paduueckoe npecTaBieHrne TBIKCHUS.
Pemenue rpaduyeckux 3amay, pacyeT MyTH U CPEIHEH CKOPOCTH HEPAaBHOMEPHOTO ABHMKEHUS.
[lonstne unepruu u uHepTHOCTH. LleHTpoOexHas cuna. IlpumeHeHue NaHHBIX (U3HUECKUX
MOHATHH B KU3HENIEATEIBHOCTH YenoBeka. Cuiia ynpyrocTH, cujia TpeHHsI.

Ilpakxmuka: ViccnenoBaHue 3aBHCHUMOCTH CHIIBI YIIPYTOCTH, BO3HMKAIOIIEH B MpYXUHE, OT
creneHn aegopmammu TpyxuHbl. Omnpenenenue koddduimenta TpeHus Ha Tpubomerpe. (¢
HCHoJb30BaHueM odopynoBanust «Touka pocTay)

I/ICCJ'IG,Z[OBaHI/Ie 3aBUCUMOCTH CUJIbI TPECHUSA OT CHUJIBI HOPMAJIBHOI'O IaBJICHUA.

Xapakmepucmuka 0CHOBHbIX 8UO08 OeSIMENbHOCMU!

Ananu3 tabsmil, rpadgukoB, cxeM. [louck oObsicHeHUs HaOMIOAaeMbIM cOOBITHAM. OnpeneacHue
CBOMCTB MPHUOOPOB IO YepTE)KaM U MOJEISAM. AHAIN3 BO3HUKAIOIIUX MPOOIEMHBIX CHTYaIUH.
N300pakaTh cHcTEMYy KOOpIMHAT, BHIOMpATh TENO OTCYETA M CBSA3BIBATH €r0 C CUCTEMOM
KoopauHAT. Vcrosib30BaTh CHUCTEMY KOOPIMHAT JUIsi HM3YYEHHUS MPSIMOJIMHEHHOTO BYKCHUS
tenma. COopka mnpuOOPOB H KOHCTPYKIWi. Mcnonb3oBaHWEe W3MEPUTEIBHBIX MPHOOPOB.
BrInosHeHne J1a00paTOpHBIX M TMPAKTHYECKHX pPadOT (€ MCMOJIb30BAHUEM O00OPYIOBAHHUS
«Touka pocrta»). J[MarHoCTHKAa M YCTpaHCHHE HEUCIPABHOCTEH mMpubOpoB. BricTpanBamue
THIIOTE3 HAa OCHOBAaHMM HWMEIONIMXCS JaHHBIX. KOHCTpyHMpOBaHHE H MOJCIMPOBAHUE.
BrInonHeHne 3amaHuii 1O YCOBEPUICHCTBOBAHHIO NPUOOPOB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka u mpoBepKa METOIAMKH SKCIEPUMEHTAIBbHOW paboThl. Pabota B Maibix
rpynmax. AHaIM3UPYIOT, BBHIOMpPAlOT U  OOOCHOBBIBAIOT CBOE pelIeHUE, JeHCTBUSL.
[IpencraBienne pe3yiabTaTOB MapHOW, TPYNIOBON JEATENBHOCTH. Y4YacTHe B JHAOTEe B
COOTBETCTBUU C MPABUIAMH PEUEBOTO TIOBEICHUSI.

I'mapocraTuka.

Teopusa: 3akon Apxumena, 3akoH llackans, rumpocTraTHdeckoe AaBlIEHHE, COOOIIArOIIUECcs
COCY/Ibl, TUAPAaBIUYECKIE MAITHHBI.

Ilpaxmuxa: 3a0auu: BBHITAIKUBAIONIAS CHJIA B Pa3UYHBIX CHUCTEMax; MpHOOPHI B 3amadax
(coobmaromuecs: cocyzbl, TUAPABINYECKUE MAIINHBI, phIYard, OIOKH). DKCIEpUMEHTAIbHbBIE
3aJlaHus:

l)usmepenue cuibl ApxuMena, 2)U3MEpeHHE MOMEHTa CHJIbl, ACWCTBYIOIIETO HA pbIvar,
3)usmepenue

paboThl CUITBI YIIPYTOCTH MPU MOABEME Tpy3a C MOMOIIBIO MOJBMKHOTO WM HEMOJBUXKHOTO
0J10Ka.(c ucnonb3osaHnem obopyaosBaHua «TOUKa pocTar)

XapaKmepucmuKa OCHOBHBIX U008 OeSIMEIbHOCU:



Anamu3 Ttabmun, rpagukoB, cxeM. Ilounck oObscHeHus HaOmomaeMbiM coObITHAM. COopka
npubOpoB M KOHCTpyKuui. Vcmosb3oBaHMe W3MEpHUTENbHBIX NpUOOpoB. BrimonHenue
71a00paTOPHBIX U MPAKTHYECKUX paboT. J[narHocTrka u ycTpaHEeHHE HEUCIPAaBHOCTEN MPHUOOPOB.

BeicTpanBaHue runoTte3 Ha OCHOBaHMM MMeEWOLIUXcS JaHHbIX. KoHcTpynpoBanue u
MojenupoBanue. Pabota B mManbIx rpymnmnax. AHaTU3UPYIOT, BBIOUPAOT U 0O0CHOBBIBAIOT CBOE
peumienue, neuctBud. IIpencraBneHue pe3yslbTaToB  NAPHOW, TIPYIIOBOM  JAEATEIBHOCTH.
[TonroroBka coOOWIEHWH W JOKIAJOB. YUYacTHE B JAUAIOT€ B COOTBETCTBHHM C IpaBUIAMHU
pEYEBOro MOBEICHUS.

CraTuka.

Teopusa: bnok. Peryar. PaBHOBecume TBepIbIX TeJ. YCIOBUS paBHOBECHS. MOMEHT CHIIBL.
[IpaBuno momentoB. lLleHtp TspkecTu. lccnenoBaHue pas3IMYHBIX MEXAaHMYECKUX CHCTEM.
KomOuHMpOBaHHBIE 321241, UCTIONB3YS YCIOBUS PAaBHOBECHSI.

Ilpaxkmuxka: VI3rotoBiienre paboTaroiieid CuCTEMbI OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX 6UO08 OesmMeNbHOCU:

Ananu3 tabnuil, rpagukoB, cxeM. [louck oObsicHeHUs HaOMOAaeMbIM coOBITUAM. OmpenerneHue
CBOMCTB MpUOOPOB MO uUepTeKaM U MOJACIAM. AHAIN3 BO3HUKAIONIMX MPOOJIEMHBIX CHUTYAIIH.
HaGmrogate neiicTBue MNpOCTHIX MexXaHU3MOB. [lo3HakOMHTBCS ¢ (U3HYECKON MOJEINBIO
«abcomoTHO TBEpHOE Teno». Pemarh 3amaun Ha MpUMEHEHHE YCIOBUs(IIPAaBUIIAa) PaBHOBECUS
peiuara. [lpumensars ycimoBue (MpaBUIIO) PaBHOBECHS pbldyara Juisi OOBSACHEHHS JICUCTBUS
pa3IUYHBIX WHCTPYMEHTOB, HCIIOJB3YeMBIX B TeXHHMKe W B ObiTy. COOpka mpubOpoB U
KOHCTpYyKIui. Vcnonb3oBanne M3MEpUTENbHBIX TPHOOPOB.

Brinosinenue nabopaTopHbIX U IPaKTHUECKUX paboT. JluarnocTtuka u

yCTpaHEHHe HEHCHpaBHOCTEH MpubopoB. BricTpanBaHue TI'MIOTe3 Ha OCHOBAHWU HMMEIOIIUXCA
JTAHHBIX. Koncrpynposanue 51 MOJIEJTUPOBAHHUE. Beinonnnenue 3a/laHAN o
YCOBEpIIEHCTBOBaHUIO MpHOOopoB. Pa3paboTka HOBBIX BapuaHTOB OMNbITOB. Pa3paboTka u
MIPOBEpPKa METOIMKH SKCIIEPUMEHTAIbHOU PabOTHI.

Pabota B Mambix rpymnmax. AHaIM3UPYIOT, BBHIOMPAIOT U OOOCHOBBIBAIOT CBOE pelIeHUE,
nevctBuda. llpeacraBieHne pe3ynbTaTOB TMApHOM, TpynmnoBoil aearenbHocTH. [loaroroBka
coobmeHuit u noknanoB. OCYyIIECTBISIOT CAMOOLIEHKY, B3aUMOOLIEHKY JESTEIbHOCTH. Y4dacTue
B TMAJIOTE B COOTBETCTBUU C MPaBUIAMHU PEYEBOTO MOBEACHHUSL.



8 kaace

TenoBble sIBIEHUS.

TemoBoe paciupenue tein. Ilponeccsl miaBaeHus 1 OTBEPAECBAHMS, UCIIAPEHUS UKOHICHCALUH.
Tennonepenayda. BiiaxxHOCTh BO31yXa Ha pa3HbIX KOHTUHEHTAX.

Hemoncmpayuu: 1. Habmonenue Tasaus jipaa B Boge. 2. CKOPOCTH HCIAPEHUSAPA3TUIHBIX
xuakocted. 3. TemmoBsie ABUraTeM OYAyIIETO.

Jlabopamopnvle pabomwvr (¢ ucHoJib3oBaHUeM oGopynoBaHusi «Touka pocra»): 1.
W3meHeHus JUIMHBI TeJa NPy HarpeBaHUM U oXJakaeHUU. 2. OTIuBKa napauHOBOIO COJIIATHKA.
3. HaGmonenue 3a miaBieHueM jbaa 4. OT 4ero 3aBUCHT CKOPOCTh MCIIAPEHHS JKUAKOCTH? 5.
Habnronenue TerionpoBoIHOCTH BOJBI M BO3/yXa.

Xapaxkmepucmuka 0CHOBHbIX 8UO08 OeSAMETbHOCU:

CamocrosTenpbHO (OPMYIHPYIOT MO3HABATEIBHYIO 3aady. YMEIT C IOMOIIBIO BOIIPOCOB
noObIBaTh  HeAoCTarolylo uH(opmaiuio. Mcnonp3oBaHue H3MEPUTENBbHBIX — IPUOOPOB.
BoinosnHenue 1abopaTOpHbIX M NpakTUYeCKUX paboT. JluarHocTka U yCTpaHEHHE
HeucnpaBHocTell mpuOopoB. BricTpanBaHue rumore3 Ha OCHOBAaHUM HUMEIONIMXCS JIAaHHBIX.
KoHcTpynpoBanue u MoJenupoBaHue.

BoinosiHeHue 3amaHuil Mo yCOBEpIIEHCTBOBaHHIO NpuOOpoB. PazpaboTka HOBBIXBApUAHTOB
onbITOB. Pa3paboTka M mpoBepka METOIUKH IKCIIEPUMEHTaIbHOMPa00Th. PaboTa B Maibix
rpynmnax. AHaTU3UPYIOT, BHIOMPAIOT U OOOCHOBBIBAIOTCBOE pEILEHUE, IACHCTBHUSL.
[IpencraBnenune pe3ynbTaToOB MIapHOM, TPYIIIOBON
NeSITeNIbHOCTH. YYacTue B AUAJIOre B COOTBETCTBUHM C MTPaBUIIaMU PEYEBOTO MOBEICHUS.

JJleKTPUYeCKHUE ABJICHUS.

Muxpomup. Monenu aroma, cymiectBoBaniune 10 Hadana XIX. Hctopust oTKpbITHS U AeHCTBHS
rajgpbBaHUYECKOro aneMmeHTa. Mcropusi co3manusi snekrpodopHor mammHbl. OnbiT Bosbra.
DJIEKTPUYECKHUI TOK B AJIEKTPOJIUTAX.

Jemoncmpayuu: (¢ ncnojib3oBaHueM odopyaoBanusi «Touka pocray)
1. Monenu atomoB. 2. ['anpbBaHWYECKHUE JIEMEHTHI. 3. DIeKTPOo(POpPHOI MAIIIUHEI.
4. OnbiTel BonbTa u ["anpBanmy.
Jlabopamopusie pabomsi: 1. Co3aaHue rajJbBaHUUECKUX IEMEHTOB U3 MOJPYYHBIX CPEACTB. 2.
DNEeKTpUYECKUN TOK B )KUJIKOCTSIX CO3TAHUSI «30JI0TOTO KITFOUHKA) .
Xapaxmepucmuka OCHOBHBIX BUJIOB JI€ATEIbHOCTH:
YnpaBnsfoT cBoel MO3HABATENbHOM M y4eOHOM JesTeNbHOCTHIO MOCPEACTBOM IOCTAaHOBKHU
Lenei, IUIAaHUPOBAHMSI, KOHTPOJIS, KOPPEKLIHUHU CBOMX JACUCTBUA W OLEHKH YCIEHUIHOCTU
ycBoeHusi. CpaBHUBAIOT cHocod M pe3yabTaT CBOUX JEHCTBHII € 00pa3loM - JIMCTOM
conpoBoxaeHus. OOHAPYKUBAIOT OTKIOHEHUS.
OO01yMBIBaIOT IPUYUHBI OTKIOHEHUH. OCYIIECTBISIOT CAMOKOHTPOJIb U
B3aMMOKOHTpPOJIb. Mcronb30BaHNE M3MEPUTENbHBIX MPUOOpPOB. BrimonHeHue 1abopaTOpPHBIX U
MpaKTH4eCKUX  pabor.  JluarHocTMka W yCTpaHEHHE  HEHCIPABHOCTEW  mpuOOpOB.
BroicTpanBaHnue TUMOTEe3 HAa OCHOBAaHMM HMEIOMIMXCS JaHHBIX. KoOHCTpyupoBaHue W
MOJETUPOBaHUE.
JIEKTPOMATHUTHbIE SIBJICHUSA.
MaruutHoe monie B BemiecTBe. MarHutHas aHomanus. MarautHele Oypu. PasHoBHAHOCTH
ANEKTPOU3ZMEPUTENBHBIX TPUOOPOB. Pa3HOBUAHOCTH JEKTPOABUTATENCH.

Hemoncmpayuu (¢ ucmoiab3oBaHueM oGopyaoBaHuss «Touka pocray):

1. HarnsagHocTh NOBeIeHHsI BEIIECTB B MarHUTHOM nioJie. 2. [Ipe3enTanuu o

MarHuTHOM Toje 3emMiii M O MarHuTHeIX Oypsax. 3. JleMoHcTpauusi pa3sHOBUAHOCTEH
3JIEKTPOU3MEPUTENBHBIX MPUOOPOB. 4. HarnsaqHOCTh pa3HOBUHOCTEH JIEKTPOABUraTeNeH.
Jlabopamopnwvie pabomui: 1. ccrneqoBanue pa3inyHbIX 3JEKTPOU3MEPUTENBHBIX PUOOPOB.
Xapaxmepucmuxa 0CHOBHbIX 6UO08 OesIMeNbHOCU!

VYrpaBisioT cBOEil IMO3HAaBaTENbHOM M y4eOHOM AEATENbHOCTHIO MOCPEICTBOM MOCTAHOBKH
Lenel, IUIAaHUPOBAHMSI, KOHTPOJIS, KOPPEKLMHM CBOMX JACWCTBUM W OLEHKH YCIEHNIHOCTU
ycBoeHust. CpaBHHBAIOT CIIOCO0 U pe3yabTaT CBOMX JIEHCTBHIA ¢ 00pas3loM - JUCTOM
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cornpoBokJeHus. OOHAPYKHUBAIOT OTKJIOHEHUSI.
OOnyMBIBaIOT ~MPUYMHBI  OTKIOHEHHH. OCYIIECTBISIOT ~ CAMOKOHTPOJIb H
B3aUMOKOHTPOJIb.

Onrtuyveckue siBJIEHUS.

Hcrtounuku cBera: TEIUIOBBIE, JFOMUHECLIEHTHBIE, UCKYCCTBEHHbIE. M3rortoBneHue kamepsl -
o0CKypa M HCClIeJOBaHHE HM300paKEHUsI C MOMOIIBI0 MOAETH. MHOTOKpaTHOe H300paKeHHe
MpEeIMETa B HECKOJIBKUX INIOCKUX 3€pKasiaX. M3roToBUTH MEPUCKOMN U € €r0 MOMOLIBIO POBECTH
HaOmoneHus. [IpakTHYecKoe WCIOJIb30BAHUE BOTHYTBIX 3€pKall. 3PUTEIbHBIC HWILTIO3HH,
IIOPOKIAEMBIE

npeaoMyeHueM cBeta. Mupaxu. Pa3Butrue BOJIOKOHHON oNTUKU. VICIOJIb30BAHUE 3aKOHOB CBETA
B TEXHUKE.

Hemoncmpayuu(c ucnosib3oBanueM ooopynoBanus «Touka poctay)
1. Paznuunbie uCTOYHUKY cBeTa. 2. M300paxeHue nmpeaMera B HECKOJIBKIX IIIOCKUX 3epKajax.
3. N3obOpaxenne B BOTHYTHIX 3epkayiax. 4. Vcrob30BaHHEBOJIOKOHHOW OTITHKH. S.
VYerpoiicTBo poToanmapaTos, KHUHOITPOEKTOPOB,KAJICHI0CKOTIOB.

Jlabopamopusie pabomsi: 1. I3roToBiieHrne KaMepsl - 00CKypa U UCCIIEI0BaHNE U300paKEHUS C
MoMOIeI0 Mojenu. 2. [IpakTudeckoe mNpUMEHEHHWE TUIOCKUX 3epkan. 3. [lpakrtmueckoe
WCIIOJIb30BAaHUE BOTHYTHIX 3epkail. 4. M3roToBieHHe Mepuckorna W HaOMIOACHHUS C MOMOIIBIO
MOJENH.

Xapaxmepucmuka 0CHOBHBIX 6UO08 0esAmMeNbHOCU:

VYrpaBastoT CBOEH IMO3HABATEIIBHOW W Y4YEOHOW JAESITEIBHOCTHIO TOCPEICTBOM TIOCTAHOBKH
1ene, TUIAaHUPOBAHMS, KOHTPOJS, KOPPEKIMH CBOUX JEUCTBUH W OIEHKH YCHENTHOCTH
ycBoeHUs. Brimensior u GopMyIupyIOT MO3HABATENIBbHYIO 11€7b. BBIACIAIOT KOJIMYECTBEHHBIC
XapaKTEPUCTHKA OOBEKTOB, 3a/JlaHHBIC ClIOBaMU. [IpUHMMAIOT TIO3HABATENBHYIO IIEb |
COXpaHSIOT €€ TPH BBIMOJHEHUH Y4eOHbIX AeiicTBuid. Oco3HAOT CBOM JACUCTBUA. MMeroT
HAaBbIKW KOHCTPYKTUBHOTOOOIIEHHS B MaJIbIX TPYIIax.

Yes10BeK U Npupoaa

ABTOMaTHKa B Haleu ku3HU. [IpuMepbl uCnoap30BaHusl aBTOMATHYECKUX YCTPOMCTB B HayKe,
Ha mnpous3BojAcTBe M B ObITy. CpenctBa cBs3u. Pagmo u TeneBuueHue. AbTepHAaTHBHBIC
WCTOYHUKHU 3Hepruu. Bunel anekrpocranuuit. Heo0XxoquMocTh 3KOHOMUHM IPUPOIHBIX PECYPCOB
U HCIIOJIb30BAHMSI, HOBBIX JKOJIOTUYHBIX M 0Oe30macHbIX TexHojorui. Hayka u Oe3omacHOCTb
JIFOJIEN.

Hemoncmpayuu: 1. hboromaTepuansl U caaiiibl o TEME.

Jlabopamopuwsie pabomui: 1.1I3yuenne NeHCTBUIA CPEICTB CBSI3H, PAAMO U TEICBUICHUS.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesAmMeNlbHOCIU:

CamocToaTenbHO  (QOpPMYNIHMPYIOT TO3HABATENbHYIO 3aqady. YMEWT (WM pa3BUBAIOT)
CHOCOOHOCTH C MOMOIIIBIO BOIIPOCOB AOOBIBATH HEAOCTAIOUTYI0 HH(DOPMAIIHIO.
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KunemaTuka
CriocoObI ommcanus MexaHu4eckoro aBmkeHus. Cuctema otcuera. [IpsmonuHeiiHOe NBHKEHUE.
[IpssMonMHENHOE PaBHOMEPHOE [BHXKEHUE II0 IUIOCKOCTH. IlepememieHue M CKOpOCTH IpU
PaBHOMEpPHOM MPSMOJIMHEHHOM JBUKEHUU TO IUIOCKOCTA. OTHOCHUTEIBHOCTH JABUKCHUSI.
Cnoxenue nBwkeHud. llpuniun He3aBucuMOCTH JBKEeHUM. KpuBosiuHeilHoe IBMXKEHUE.
JIBi>keHue Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPU30HTY. PaBHOMEpHOE HBI)KEHHE I10
OKPYXHOCTH. YTJoBasi ckopocTb. [lepnos u yactora Bpamienusi. CKOpocTh
U YCKOPEHHE MPHU PABHOMEPHOM JBUKEHUH IO OKPYKHOCTH.

Jlabopamopnvie pabomul(c HCOJIb30BaHHEM 000pynoBaHusi «Touka pocra»):

N3yuenue aBukeHUs CBOOOIHO MaJAIOIIEro Tea.
N3yuenune nBuKEHUS 10 OKPYKHOCTH.

IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
Ornpenenenue CKOPOCTH PaBHOMEPHOTO JIBIDKECHUS MpU  KCTOJIL30BaHUHU
TpeHa)kepa «OeroBasi J0pPOKKay.
Hcropudeckasi peKOHCTPYKIIUS ONIBITOB ["anuiest Mo onpeaesieHuo0 YCKOPEHUICBOOOHOTO MMaIeHUS
TeNl.
[lpuHnuner  paboTel TPUOOPOB I HM3MEPEHHUS CKOPOCTE U YCKOPEHHH.
[Ipumenenne cBOOOTHOTO TANCHUS ISl U3MEPEHUS pPEaKIuu dYeynoBeka. Pacder
TPAeKTOPUU ABMKEHUS IEPCOHAXKEN paccka3os P.Pacms.
Xapaxmepucmuka OCHOBHbIX 6U008 OesimeNbHOCMU. YTEHHE U OO0CYXKJEHUE TeKCTa cTarel
WHTEPHET-CAaUTOB, OOCYXICHHE MOKIAI0B W TPE3CHTAIMH, COCTaBJIEHWE W PEIICHHE 3ajad,
o0cyxaenne crnoco0oB pemnienus (moarotoska k OI'D no usuke).
JInnamuka
HNuepumansubie cuctembl otcuera. Cuna. 3akoHbl HproToHa. JIBMKEHHME Tena moj ACHCTBHEM
HECKOJIbKUX CHWII. JIBW)KEHHE CHUCTEMBbl CBSI3aHHBIX Tej. [lMHaMHuKa paBHOMEpPHOTO IBM)KCHHS
MaTepHalbHON TOYKHU MO OKpYKHOCTU. Kitacchl cuii. 3aK0OH BCEMUPHOTO TATOTEHUA. [[BHkeHue
riaHeT. MIcKycCTBEHHbIE CITyTHHUKH.
Conneunas cucteMa. Mctopus pa3Butus npenacraBieHuil o Beenennoil. CTpoeHUe U 3BOJIOUS
Bcenennoi.

Jlabopamopnvie pabomul(c HCOJIb30BaHHEM 000pyaoBaHus «Touka pocra»):

N3mepenue Macchl Tela C KCIOJNb30BAHHEM BEKTOPHOTO pa3jiokeHHs Cuibl. M3ydeHnue
KMHEMAaTUKU W JUHAMUKUA PAaBHOYCKOPEHHOIO JBWKEHUS (Ha mpuMmepe MamuHbl ATByaa). U
3y4E€HUE TPEHUSI CKOJIbKCHHUSL.

IIpumepnvie memvl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM:

Hcrtopuyeckass peKOHCTPYKIUs onbIToB KynoHa U AMOHTOHa MO ONpeAeIeHUIOBETUYUHbI

CHWJIBI TPEHUs CKoJIbKkeHus. [lepBbie uckyccTBeHHBIe criyTHUKY 3emiid. Kak  oTnuyarotes
MEXaHUYECKUE TMPOIIECChHI Ha 3emiie OT MEXaHUYECKUX

npoueccoB B kocMoce? Tena ComHeuHo# cucteMbl. OTKPBITHS Ha KOHYHUKE Tepa.

Xapaxmepucmuka OCHOBHBIX 6UO08 OesamelbHOCmuU: 4YTeHHWe U OOCYXKJEHHE TeKcTa crarei

WHTEPHET-CAliTOB, OOCYXJIEHHE MOKIAJ0B M TMPE3CHTAI[Mi, COCTaBICHHUE U pELICHHE 3a1ady,

obcyxaenue crnoco0oB pemienus (moaroroska k OI'D no ¢usuke).

HNmnysbce. 3akoH coOXpaHeHUs] HMITYJIbCA

Nmnynec. VM3MeHeHue ummynbca MarepHalbHOM TOouku. Cuctema Ten. 3akOH COXpaHEHUs

HUMITYJIbCa.

Ipumepnvie memvl NPOESKMHBIX U UCCTIEO08AMENLCKUX PAOOM:

PeaxktuBHoe nBmwxkenue B npupone. PaccnenoBanue JITII ¢ momompro 3akoHa COXpaHEHUS

HUMITYJIbCA.

Xapaxmepucmuka OCHOBHBIX U008 OesimeNlbHOCMU. YTeHWe U OOCYXKJIEeHHE TEeKCTa cTarei

WHTEPHET-CAalTOB, OOCYXJCHHE JOKIAJOB W TPE3CHTAIlMi, COCTAaBIIEHWE M peEIIeHHEe 3ajad,

obcyxkaenue crnoco0oB perierus (moaroroska k OI'D no ¢usuke).



CraTtnka
PaBHoBecue Tena. MOMEHT cuiibl. Y CIIOBUS paBHOBECHUS TBEPAOIo Tena. IIpocTeie MeXaHU3MBI.
Jlabopamoprvle pabomul(c Mcnoib30BaHUEM 000pyaoBaHus «Touka pocray):

OmnpeneneHre NEHTPOB MACC Pa3IMYHBIX TEJ (TPH crIocoda).

IIpumepnvie membl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM:
[IpuMeHeHHe MPOCTHIX MEXaHU3MOB B CTPOMTENBCTBE: OT 3eMJIIHKH 710 HebOockpeba.
HccnenoBanne KOHCTPYKIIMHU BETOCHTIEA.
Xapaxmepucmuka OCHOBHbIX 6U008 OesimeNbHOCMU. YTEHHUE U OOCYXKJEHUE TEeKCTa cTarel
WHTEPHET-CAlTOB, OOCYXJIEHHE MOKIAIOB W TPE3CHTALMi, COCTaBICHHWE W pEIICHHE 3ajad,
obcyxkaeHue croco6oB pemeHus (moarororka k OI'D no dusuke).
Mexanuveckue KoJ1e0aHus M BOJTHBI
Mexannyeckue konebanus. IIpeoOpa3oBaHue >HeEprUM NIpPU MEXAHUYECKUX KOJIEOAHUSX.
MareMaTHUeCKUl ¥ TPYKUHHBIH MasTHUKA. CBOOOIHBIE, 3aTyXalOIIWe€ W BBIHYXICHHBIC
koseOanus. Pesonanc. Mexanuueckue BOJHbI. [[MHA U CKOPOCTH BOJIHBL. 3BYK.

Jlabopamopuvie pabomul(c HCOJIb30BaHHEM 000pynoBaHusi «Touka pocra»):

N3yuenune konebanuii HUTSTHOTO MasITHUKA.

IlpumepHvie memvl NPOESKMHUBIX U UCCIEO0BAMENLCKUX PADOM.:

CtpyHHBIE MY3bIKAJIbHBIE HHCTPYMEHTHI. KosiebaTenbHbIe CUCTEMBI B TIPUPOJIC U TEXHUKE.
Xapakmepucmuxa OCHOBHbIX U008 OesmelbHOCmU: YTeHHE W OOCYXKIEHUE TEKCTa CTaTeu
WHTEPHET-CAaUTOB, OOCYXICHHE MOKIAI0B M TPE3CHTAIM, COCTaBJIEHWE W PEIICHHE 3ajad,
o0cyxenne crmoco0oB pemienus (moarotoka k OI'D o ¢usnke).

DJIEKTPOMATHUTHBIE K0JIeOAHHSI U BOJIHBI

[Tepemennsiit anexTpudeckuii Tok. KomebaTenpHbIil KOHTYp. BBIHYXIeHHBIE U cBOOOAHBIE DM
Konebanus. OM BOJIHBI M UX CBOMCTBA.

IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM:
[Ipuniunel paguocBsizu W TeneBuaeHus. Bnusane OM u3nydeHHil Ha >KUBBIE OpPraHU3MBbl.
N3roTtoBieHue ycTaHOBKH ISl IEMOHCTPALIMH ONBITOB 110 DM
DnekTpomaraiutHoe u3nydenne CBY-neun. Mcropuyeckass peKOHCTPYKUUSIONBITOB AMIIepa.
Xapaxmepucmuka OCHOBHbIX U008 OesimeNbHOCMU. YTEHHWE U OOCYXKJIEHHE TEeKCTa cTarel
MHTEPHET-CAaliTOB, OOCYX/JEHHE JOKIAJ0B U IpPE3eHTAlMii, COCTAaBIIEHWE U pellIeHHe 3ajad,
o0cyxenne cmoco6oB pemenus (moarotoska k OI'D mo duzuke).
Onrtuka
Uctounuku cBera. [lelicTBusa cBeTa. 3aKOH MPSIMOJIMHEHHOIO PAaCIpOCTPAHEHUSI CBETA. 3aKOH
oTpaxeHus ceera. [loctpoeHne n3o00pa>keHui B INIOCKOM 3epKaje.
3aKkoH TMpeNOMJICHHS CBETa Ha IUIOCKOW TpaHHIE [BYX OJHOPOAHBIX MPO3PAuHbIX Cpel.
[Ipenomnenue cBera B npusMme. Jucnepcus cBera. SIBieHHe NOJHOIO BHYTPEHHETO OTPaKEHUSI.
JIunzpl. Tonkue nmuH3bL [locTpoeHune n300pakeHUH, CO3/1aBaéMbIX TOHKUMU JMH3aMmu. ['11a3 u
3penue. OnTuueckue npudopkl.

Jlabopamopnule pabomul(c McnoJib30BaHueM 00opyaoBanus «Touka pocray):
DKcrepuMeHTallbHAs MPOBEPKa 3aKOHA OTpakeHus cBeta.llsmepenue
MOKa3aTess MPeIOMIICHHS BOIBL.
N3mepenue GpokycHOTO paccTosiHUSI coOMparolie TUH3bL. [IpumepHvie membl
NPOEKMHbIX U Uccredosamenbckux pabom:VIcTopus KccleA0BaHNS CBETOBBIX
SIBIICHU.
Hcropuueckas pekoOHCTpyKUUs Teneckona ['anunes.3rotoBienue
KaJenIocKoIIa.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimeNlbHOCMU. YTeHHWE U OOCYXKJIEHHE TEeKCTa cTarel
WHTEPHET-CAaliTOB, OOCYX/JE€HHE AOKIAJ0B W TPE3CHTAI[Mi, COCTAaBIIEHWE M peIIeHHe 3ajad,
oOcyxaeHne croco6oB peleHus (moaroToBKa K ors 1o buzuke).



®u3nka aToMa U aTOMHOI0 s1Ipa

Crpoenue aroma. [lornomenue u ucrnyckanue cBera aromamu. Ontudeckue crekTpbl. ONbIThI
Pesepdopna. [Inanerapnas moxens atoma. CTpoeHHE aTOMHOTO sA1pa. 3apsoBOE U MacCOBOE
yrcia. SlaepHbie CHIIbl. DHEPTHs CBSA3M aTOMHBIX Siep. 3aKOH PaJlMOAKTUBHOTO pacmana. Anbda-
u Oera-pacmansl. [IpaBuna cmemenus. Snepusie peakuuu. Jlenenue u cuHTe3 suep. SnepHast
sHepreTuka. Mcrounuku sneprun CosnHiua u 38e31. Perucrpauus sinepHbIx H3inydeHuil. Bousnue
PaZAMOaKTUBHBIX HM3IYYEHUHW Ha >KMBbIE OpraHusMbl. Jlo3umerpus. DKoJIOrudeckue mnpoOaemMbl
SIIEPHOM DHEPIETUKH.

IIpumepnvie memvl nPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

Hcropus nzydyenus aroma. Msmepenue

KIIJI conneunoii 6arapen.

HeBuaumebie n3imydeHus B CIIEKTPE HarpeThIX TEl.

Xapaxmepucmuka OCHO8HBIX 6U008 OesimenbHOCMU: YTEHHE U OOCYXIEHHME TeKCTa cTraTeil
MHTEPHET-CAalTOB, OOCYX/JE€HUE [OKJIaJ0B W MpE3EHTAlMil, COCTAaBIEHWE U pEeIIeHue 3ajad,
oOcyxaeHue crnocoboB pemeHust (moaroroBka k OI'D mo ¢usuke). @opmbl OpraHu3aluu
o0pa3oBaTeIbHOIO Mpolecca:

- TpynnoBasi;

- UHJIMBUyaJbHas;

- (ppoHTANIBbHASL.

Benymme TexHosiorum:

Hcnonb3yloTcss 3JIEMEHTHI CIEAYIOIUX TEXHOJIOTMM: MpOeKTHas, MNpoOIeMHOro oO0ydeHus,
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHAs, KPUTHYECKOTO MBINUICHHs, MPOOJIEeMHOTO JAMasora,
UTpOBasl.

OcHOBHBIE MeTOIbI PA0OTHI HA YPOKeE:

Benymumun meronamu oOydeHHs SBISIOTCS: YaCTMYHO-TIOMCKOBOM, METOJI MaTeMaTHYeCKOTro
MOJEIUPOBAHUS, aKCHOMATUYECKUI METO/I,.

@®opMbl KOHTPOJISL:

Tak kak 3TOT Kypc sIBJISI€TCS IOMOJHUTENIBHBIM, TO OTMETKa B OaliaXx He CTaBUTCS. Ydaluics
YUUTCSI OLEHMBATh ceOs W JAPYrUX caM, YTO MO3BOJISET pa3BUBaTh YMEHHUS CaMOaHalIN3a M
CIOCOOCTBYET Pa3BUTHUIO CAMOCTOSATENILHOCTH, KaK CBOMCTBY JIMYHOCTHU yualierocs. BeisiBienue
IIPOMEXYTOUHBIX M KOHEUHBIX PE3YJIbTAaTOB YYalIUXCA IPOUCXOIUT 4Yepe3 IPAKTUYECKYHO
NeATeIbHOCTb; 3aUeTHbIE pabOThI:

*  TeMmaTHyecKas NoJ0OpKa 3ajad pa3IMYHOTO YPOBHS CIIOKHOCTHU C IPEACTaBICHUEM pa3HbIX
METOJIOB PpEUICHHs B BHUAEC TEKCTOBOr0 [OKYMEHTA, Mpe3eHTanuH, (i-aHuManuy,
BHIEOPOJIMKA 1k WED - crpanunb (caiita)

* BBICTAaBKa IIPOEKTOB, IPE3CHTALU;

* JIEMOHCTpALUs SKCIEPUMEHTAa, KaYeCTBEHHON 3aJjaul ¢ KaueCTBEHHBIM (YCTHBIM WM B BUJE
NPUJIOKEHHs, B TOM YHCIE, NMpe3eHTalueil) OmMcaHueM Ipoliecca Ha 3aHATuH, (ecTuBaje
9KCIEPUMEHTOB; dusnueckue OJINMITHAIBI.



KanennapHo-temaTnyeckoe JiaHUpoOBaHue / KJjiace

Ne | [lara Tema ypoka HUcnoab3oBanue puM
/Tl | IPOBEACHHUS 000py10BaHMA IIEHTPA  [cYaH
ILnan| ®akr €CTECTBEHHOHAYYHOU U [Ue
TeXHOJIOTHYeCcKOoi
HaINpaBJIeHHOCTel
«Touka pocra»
1. BBenenue (14)
BBonmHoe 3ansarwe. llenm u  3amaunm Kommnbroreproe
1 Kypca. TexHuka 6€30MacHOCTH. 00opyI0BaHNe
2. Posib DKCTIEpUMEHTA B )KM3HH 4YesioBeka (34)
Cucrema enuHUIL, TIOHSATHE O KommnbsrorepHoe
2 MPSIMBIX ¥ KOCBEHHBIX U3MEPECHHSIX 0o0opyoBaHue
Du3NYeCKUit SKCIIEPUMEHT. OOGopynoBanue ist
Bunel pusnueckoro skcepuMeHTa. JIEMOHCTpanui
[MorpenrHocTh M3MepeHus. Buapl
MOTrpeIHOCTEN n3Mepenus. Pacuér
3 MOTPEUTHOCTH U3MEPEHUSI.
JlaGopaTopHnas paboTa OOGopynoBanue Ajis
«3mepenne o0bemMa TBEpAOroTeay. 1abopaTopHbIX paboT U
4 [TpaBuna odopmiieHust 1a0OpaTOPHOM YUEHNUYECKHUX OTIBITOB
paboTEHL.
3. Mexanuka (84)
5 PaBHOMEpHOE 1 HEpaBHOMEPHOE O6opynoBanue Juist
JIBAXKEHUA. 7a00paTOpHBIX paboT U
6 I'papuraeckoe npencrasieHue YYCHHYECKUX OIBITOB (HA
ABHIKCHHS. 0aze  KOMIUIEKTOB JUIS
Pemenne rpa(bnqecxmu( 3ajzady, orn)
7 pacuer MyTH U CpeiHel CKOPOCTH
HEPaBHOMEPHOTO JIBUKECHHUSI.
8 [TonsiTHE MHEPIIMU U UHEPTHOCTH.
LenTpoOexHas cuia..
9 Cuna ynpyrocru, cuiia TpeHHUs O6opynoBanue Juist
1a00paTOpHBIX paboT U
JlaGopaTopHas paboTa
«HccnenoBanre 3aBUCUMOCTH CHUITBI YHCHHHECKHX ONBITOR (Ha
YIPYTOCTH, BOIHHKAIOTIEH B 0a3e  KOMIUIEKTOB JUIf
10 MpYXHUHE, OT CTENEHH IeOPMATUUTIPYKUHBDY. 0I3)
JlaGopaTopHas pabora
11 «Ornpenenenue kod3hHUIMEHTATPEHUS Ha

TPUOOMETPEY.
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JlaGopatopHast paboTa
«HccaenoBanne 3aBUCUMOCTUCHIIEI

O6opynoBanue s
1abopaTopHBIX paboT U

12 TPEHHSI OT CHIIBI HOPMAJTLHOTO JTABICHHUSD. YUEHUYECKUX OTIBITOB
4. 'mapocraTuka (124)
13 [InotHoCTb. 3amaua naps ['epona Ob6opynoBanue s
JIEMOHCTpanui
Pemenue 3aga4 noBeILIEHHOM
14 CJIOJKHOCTH Ha pacyeT INIOTHOCTUBENIECTBA.
15 Pemenue 3aga4 moBwIIeHHOM OOGopynoBanue aJis
CII0HOCTHU JIEMOHCTpPAIHA
16 JlaBiieHME )KUAKOCTH M Ta3a. 3aKOH
[Tackans
17 Coo01maronimecs: Cocyapl.
18 JlabopaTtopHnas pabota OOGopynoBanue s
«M3rotoBnenune moaenu poHTaHa» 1abopaToOpHBIX paboT U
19 JlaGopatopHas pabota YICHUYECKHX  OIBITOB
«M3rotoBiienne Mojenu PoHTaHA» (Ha 0a e KOMILUIEKTOB
3akon Iackast. JlaBieHune BXKAIKOCTSIX st 01D
Y Ta3ax.
20 I'mppaBnnueckne MalvHbL.
Coo01maronimecs: CoCy/pl. .
271 BriTankuaromas cuina. 3akoH OGopynoBanue st
Apxumena. JIEMOHCTpaui
JlaGopaTopHnas pabota OGopynoBaHue Ajis
22 «BblsicHeHue yciIoBUS MJIaBaHUSATEI. 1abopaTopHBIX paboT U
YUEHUYECKUX OIBITOB
23 JlaGopaTopHnas pabota O6opynoBanue amus
«BblsicHeHue yclI0BUS MJIaBaHUSATEID. JEMOHCTpAIHii
24 briok 3amad Ha 3akon Ilackas,
3aKOH ApXuMena.
5. Craruka (104)
25 baok. Peruar. O60py,I[OBaHI/Iue TS
JEMOHCTpAIHii
26 PaBHoBecue TBepuapix Ten. MomeHT
cuibl.IIpaBuiio MOMEHTOB.
27 Lentp TSKECTH. UccnenoBanue O6opynoBanue ajst
Pa3IMYHBIX MEXaHUYECKHX CUCTEM JEMOHCTpAIUi
28 KomMOunupoBanHusie 3a1auu,
WCIOJIb3YS YCIIOBUSI PaBHOBECHSI.
29 KomMOunupoBanHusie 3a1auu,
WCIOJIb3YS YCTIOBUSI PaBHOBECHS
JlaGopatopHas paboTa Ob6opynoBanue s
«M3rotoBnenue padoTaromiel CUCTEMBI nabopatopHbix paboT
30 6mokoB». OdopmiueHuepaboTHI. YUEHUYECKUX OIBITOB (Ha
0a3ze  KOMIUIEKTOB st
Pabora Hag mpoexToM «bioku». ors
JlaGopatopHas paboTa
31 «U3rotoBnenue padoraromieit
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CUCTEMBI OJIOKOBY.

JlaboparopHas pabora
«M3roToBiieHHEe pabOTAIOIICHCHCTEMBI

O6opynoBanue Juist
nabopaTopHBIX paboT u

32 OJIOKOBY. YUYCHHUYECKUX OTIBITOB
Odopmienue pabOTHI. KowmmbioTepHOE

33 00opyi0BaHue

34 3amura MpoeKTOB.
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Kaneﬂuapﬂo-TeMaTuquKoe INIAHUPOBAHUE 8 ki1acc

Ne | Jlara Tema ypoka HUcnonb3oBanue npUM
/11| IPOBEICHUS 000py10BaHMA LIEHTPA | €
ILnan| ®akrT €CTeCTBEHHOHAYYH Ol yaHue
U TEXHOJIOTUYECKOI
HAINIPaBJIEHHOCTEl
«Touka pocray»
1. Benenue (14)
BBonnoe 3ansatue. Llenmn m 3amaun Kommnbroreproe
1 Kypca. TexHuka 6€30MacHOCTH. 000opyI0BaHNE
2. TenuioBbie siBiaenus (12 1)
Pa3HooOpa3ue TeIIoBbIX SIBICHUM. KommnsrorepHoe
2 TenoBoe paciupeHue Tei. 0o0opyoBaHue
JlabopaTtopHnas pabota OOGopynoBanue aJis
«VI3MeHeHMsI [UTHHBI TeJla IPUHATPEBAHUH H 1abopaToOpHBIX paboT u
3 OXJTAKJICHUI. YUEHUYIECKUX OTIBITOB
Tennonepenaua HabGmronenue OOGopynoBanue st
TETUTOTIPOBOAHOCTH BOJIBI HBO3TYXa. JIEMOHCTpAITHA
4
JlabopaTopHnas pabota OGopynoBanue Ajis
«3mepenue ynenbHOU 1abopaTopHbIX paboT U
TETUTIOEMKOCTH PA3JTMIHBIXBEIIECTB. VUEHUYCCKUX  OITBITOB
5 (Ha 0a3e KOMIUICKTOB
[1naBieHye U OTBEPAEBAHUE. i OI'D
JlabopaTtopHnas pabota «OT1nuBKamnapaduHOBOTO
6 COJIIATHKA
JlaGopaTtopHnas pabota OGopynoBanue ajis
«Habmronenne 3a miaBICHUEMITBIA 71a00paTOPHBIX padOT U
7 YUEHUYECKUX OTIBITOB
Pemenue onmuMnuagHpix 3a1a4 O6opynoBanue Juist
8 Ha ypaBHEHHE TEIIOBOTo OanaHca JEMOHCTpAIHii
Pemenue onuMnuaaHeIx 3a1a4 O6opynoBanue Juist
9 Ha pacy€T TEIIOBBIX MPOIECCOB JEMOHCTpAIHii
10 JlaGopaTtopust KpucTaorpaduu.
I/IcnapeHHe U KOHACHCaNusl. OGprﬂoBaHHe 1A
11 JIEMOHCTpaui
CocrtaB atmocdepsl, O6opynoBanue Juist
HaOII0/ICHUE MepeX0/ia HEHACHIIIIEHHBIX JEMOHCTpALIHi
MapoB B
12 HACBIII[EHHBIE.
BnaxnaocTs BO3lyXa Ha pa3HbIX O60p}/'I[OBaHI/Ie 1A
13 KOHTHHCHTAX I[eMOHCTpaLII/Iﬁ
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3. DnexkTpuyeckue sisjieHus (84)

Mukpomup. Moaenu aroma,

ObopynoBanue st

14 cyuiecTBoBasine 1o Hadana XI1X JIEMOHCTpanui
Hcropust OTKpbITUSA U IEUCTBUSA KommnbsrorepHoe

15 TAJIBbBAHHYCCKOT'O DJICMCHTA 060pyﬂ03aHHe
Hctopus co3nanust 37eKTpoPOPHOU

16 MalIHbI
OnbiTel BosbTa. DieKTpuYecKui KomnberorepHoe

17 TOK B 3JIEKTPOJIUTAX. 06opyioBaHKE
Pemrenne onuMnnaaHelX 3a1a4d Ha O0opynoBaHue I

18 3aKOHBI IOCTOSIHHOTO TOKa JEMOHCTpaLi
Habnronenue 3aBucuMoctu ObopynoBanue s

19 CONPOTHBIICHUS IIPOBOIHNKA OTTEMIIEPATYPHI. JIEMOHCTpAIIHiA
JIaboparopHas pabora ObopynoBaHue ISt
«OrnpeneneHne CTOMMOCTH U3PacX0J0BaHHOMN 1ab0paTOpHBIX paboT U
AJIEKTPOIHEPTUHUIIO MOIIIHOCTH MOTPEOUTENS U IO YUEHUYECKUX  OIBITOB

20 CUETUHKY» (Ha ©Oaze KOMILIEKTOB

st OI'D

Pemenune onuMnuagHeIx 3a1a4 ObopynoBanue st

21 Ha TeIJIOBOE JeMCTBHIE TOKa JEMOHCTpAIi

4. DjaekTpoMaruuTHbie siBjaeHus (34)
DNEeKTPOMarHUTHBIE SIBICHUS. O6opynoBanue Juist

22 DNEeKTPON3MEPUTENbHBIE TPUOOPHI. JIEMOHCTpaun
MaruutHas anomManusa. MarouTHEIE OGopynoBaHue Ajis

23 Oypu JIEMOHCTpaui
Pa3znoBugnoctu

24 37IeKTPOABHTaTENEH.

5. OnTuyeckue sijaeHus (74)

25

Wcrtounukwu cBeTa: TCIIJIOBBIC,

OGopynoBanue ist

JIOMUHECIEHTHbBIE JIEMOHCTpAIHHA
DkcniepuMeHT HalIroAeHrne. MHOTroKpaTHoe
n300paxkeHne MpeMeTa B HECKOJIBKUX TUIOCKUX
3epKajax.
26
N3roToBUTH NEPUCKOI U C €T0 IIOMOIIBIO O6opynoBanue ass
27 MIPOBECTH HAOIIOICHUS JIEMOHCTpAIN
[IpakTHdeckoe UCIOIb30BaHUE O6opynoBanue st
28 BOTHYTBIX 3€pKaJl JIEMOHCTpaIui
3puTeNnbHbIE WIITIO3UU, TOPOKIaeMbIe O6opynoBanue amus
MIPEeIOMIICHUEM JEMOHCTpAINi
29 cBeta. Mupaxu.
30 Pa3BuTHe BOJTOKOHHOM ONTUKH
Hcnonb3oBaHne 3aKOHOB CBETA BTEXHUKE
31
6. YesioBek u npupoaa (44)
32 ABTOMAaTHKa B HalIEH JKU3HH . KomnsrorepHoe
33 Panuno u TeneBuaeHuEe o0opynoBaHue
34 AnbTepHaTUBHBIE HCTOUYHUKU
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SHepruu. Bunpl ssekrpoctaHIui

35

Hayxka cerogns. Hayka u
0€30I1aCHOCTH JIIOJIEH.
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Kaneﬂuapﬂo-TeMaTuquKoe INIAHUPOBAHUE 9 ki1ace

[ara Tema ypoka Hcnoab3oBanue pUMe
Neo | mpoBeneHus 000py/10BaHHA LIEHTPA yaHue
Ilna | ®dakr €CTeCTBEHHOHAYYHOH M
on|H TEeXHOJIOTH4eCKOi
/ HalNpaBJeHHOCTEel
o «Touka pocra»
1. BBenenue (14)
Beoanoe 3anstue. Llenn m 3amaun Kommnberoreproe
1 Kypca. TexHuka 6€30MacHOCTH. 00opy10BaHNe
2. Kunematuka (7 4)
Crioco0Ob1 onucaHus OGopynoBanue ajis
2 MEXaHUYECKOTO JIBUKCHHUS JIEMOHCTpaIuit
[IpssMonMHENHOE paBHOMEPHOE Ob6opynoBanue s
JBUKEHHE MO TI0CKOCTH? CMOTpPSIN3 Kakon JIeMOHCTpALIHH
3 TOYKH HAOIIOAATh
OTHOCUTENHHOCTH IBUKCHUS. OGopynoBanue ajis
4 CrosxeHne IBIKEHUH. JIEMOHCTpaui
Jlabopamopuvie pabomol: OGopynoBanue Ajis
«M3ydenne NBMXEHUST CBOOOTHO I IAIONIETO 1a00paTOPHBIX padOT U
tenay, «M3yuenune YYEHHUECKHUX OTBITOB
5 JBUKEHHUS TEJIA TI0O OKPYKHOCTHU»
Kaxk u kyna nonerena BUIIIHEBAS OGopynoBanue Ajis
KocTouka? Pacuer TpaeKTOpUM ABUKEHUS JIEMOHCTpAIIHiA
TEJ ¥ EPCOHAXKEN PACCKA30B
6
Hcropudeckast peKOHCTPYKITUS O6opynoBanue st
onbITOB ["anumnes o onpeaeneHnoyCKOpeHus JIeMOHCTpaLUii
7 g.
Onpenenenne CKOPOCTH O6opynoBanue Juist
PaBHOMEPHOTO JBMKEHUS ITPU J€MOHCTpALI
WCIIOJIb30BAHUN TPEHAXKEPA
8 «OeroBast JOPOKKay.
3. Junamuka (84)
Cuna Bonu, cuma yOexaeHHs UIn O6opynoBanue amus
9 cuia - pusuveckasi BenmuyuHa? JIEMOHCTpanuit
Jlabopamopuas paboma: O6opynoBanue st
10 «M3MepeHune Macchl Tesna» n1abopaTopHbIX paboT U
JIBmykeHue Telna noj IeicTBUEM Y4CHHYCCKUX OIIBITOB
11 HECKOJIBKUX CHJT
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I[BI/DKGHI/IC CHUCTEMBI CBsA3aHHBIX

ObopynoBanue st

12 Tell JIEMOHCTpauun
Jlabopamopnuvie pabompi: O6opynoBanue JuIst
«M3ydeHne TpeHUs CKOJIbKEHUS 1abopaTopHBIX PadOT |
13 YYEHHUECKHUX OIBITOB
JlunaMuka paBHOMEPHOTO JIBUYKEHUS O0opynoBaHue ISt
14 10 OKPYXKHOCTH JIEMOHCTpALHIA
Hcropus pa3BUTHS IPEACTABICHUN OOopynoBanue s
15 o Beenennoii. Conneunas cucrema. JIEMOHCTpAIHii
OTKpBITHSL HA KOHYHMKE TIepa. ObopynoBanue st
[lepBble UCKYCCTBEHHBIE CITYTHUKU 3EMJIH. JIEMOHCTpanui
16
4. UmnyJbce. 3aKoH coXpaHeHUs UMIYJibca (34)
17 Kak BrbI sixTy Ha3oBerTe... Komneroreproe
18 PeakTHBHOE JBH)KCHHE B TIPUPO/IC. obopynoBaHue
PaccieaoBanme 111 C TOMOIIBIO0 KOMIBIOTEPHOE
19 3aKoHa coxpaHenus mMynbca 00opy10BaHNe
5. Craruka (24)
Jlabopamopmuas paboma: O0GopynoBaHue 1Jis
20 «OmpeneneHue eHTPOB MacC Pa3TUIHBIX 1ab0paToOpHBIX paboT U
Ten (Tpu criocoba)» YYEHHUECKHUX OTBITOB
[IpuMeHeHne MpOCTBIX MEXAHU3MOB KommnsrorepHoe
B CTPOMTEINIBCTBE: OT 3EMJISIHKH JI0 obopyoBaHue
21 Hebockpeda
6. MexaHnuyeckue KoJ1e0aHUs U BOJIHBI (34)
22 Buan MasTHUKOB U MX KOJIEOAHHH OOopynoBaHue ist
23 Yto nepeHocut BosiHa? JIGMOHCTPALHH
KonebarenbHbie cucTemMbl B IPUPO/IE
24 1 TEXHHKE
7. DNeKTPOMarHUTHBIE KoJIeOaHHsI U BOJHBI (24)
DKcrepuMeHTallbHAs TPOBEPKa KommbrorepHoe
25 CBOMCTB DM BOJIH. 000py1I0BaHNE
HccnenoBanue 371€KTpOMarHuTHOTO KommbrorepHoe
26 n3nydennss CBY-neun 000py1I0BaHKE
8. OnTuka (44)
N3roroBnenue moaenu KomnsrorepHoe
27 KaJeiockomna. obopymoBaHue
DKcrepuMeHTallbHAs TPOBEpKa ObopynoBanue amus
28 3aKOHA OTPAKECHHUSI CBETA. JEMOHCTpAIHii
Jlabopamopuas paboma: O6opynoBanue Jist
«3mepenue nokazarens 1abopaTopHbIX PadOT U
29 MPETOMIICHHUS BOJIBI» YYEHHUYECKHUX OIBITOB
Kaxk otnnuarorcst mokazarenu O6opynoBanue amus
30 MPEIOMIICHHUS IBETHOTO CTEKJIa JIEMOHCTpanuit
9. ®u3uka aToMa U aTOMHOIO siApa (44)
[Tornomnienue u UCIyckaHue cBeTa KomnerotepHnoe
31 atoMaMu. OTITHYECKNE CIIEKTPBI. o6opynoBanue
N3mepenue KILJ COJIHEYUHOH
32 Gatapen
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33

Bmusuue PaaOaKTUBHBIX
HBJIyT{eHI/Iﬁ Ha JXUBBIC OPpraHU3MbI

34

CnocoObl 3alUThI OT
paI[I/IoaKTI/IBHI)IX I/I3Hy‘~ICHI/II71

KomnerotepHoe
00opyI0BaHNE
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