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Ili1anupyemMblie pe3yJabTaThl 0CBOCHUS IPOrPAMMbI BHEYPOUHOM eITeJIbHOCTH
«IKcnepuMeHTapHii Mo pu3uKe» (¢ MCMOAb30BaHUuEeM obopyaoBanus «Touka pocra») B 7-9
KJaccax.

Peanu3arust mporpaMMBbl CIIOCOOCTBYET JTOCTHXKCHHUIO CICAYIOMINX Pe3yJibTATOB:
JInuHOCTHBIE:

B cdepe IMYHOCTHBIX YHUBEPCATBHBIX YUEOHBIX NEHCTBHIA yJauXcs:

* yueOHO-TI03HABATEIBHBIA HHTEPEC K HOBOMY y4eOHOMY MaTepHally U CIIOCO0aM PeIleHuUs
HOBOM 3aJ1a4H;

* OpUEHTALIMS Ha TIOHUMAaHKE MMPUYUH yCIieXa BO BHEYUYE€OHOU ACSITEIILHOCTH, B TOM YHCIIE Ha
caMOaHaJIN3 U CAaMOKOHTPOJIb Pe3ybTaTa, Ha aHAIN3 COOTBETCTBUS PE3YIbTATOB TPEOOBAHUSIM
KOHKPETHOMU 3aa4H;

* CIIOCOOHOCTH K CAMOOIIEHKE Ha OCHOBE KPUTEPHUEB YCIICITHOCTH BHEYUeOHOM JEATEIHHOCTH,
Obyuarowuiics noay4um 603MOHNCHOCMb OISl POPMUPOBAHUSL:

* BHYTPEHHEHW MO3UIUH IIKOJIFHUKA Ha YPOBHE MOJIOKUTEIHLHOTO OTHOIIIEHHUS K IITKOJIE,
MMOHUMAaHHS HEOOXOTUMOCTH YUCHUS, BRIPAKEHHOTO B NMPE00IIaJlaHuy yueOHO -TTI03HABATEIBHBIX
MOTHBOB;

* BRIPKEHHOUN YCTOMYMBOM y4eOHO-TT03HABATEIIbHON MOTHBAIIUN YUCHUS,

* YCTOMYUBOTO yueOHO-TIO3HABATEILHOTO HHTEpeca K HOBBIM OOIIMM CIIoco0aM pelieHus 3a1au.
MertanpeaMeTHble:

B cdepe peryasiTuBHBIX YHUBEpCaIbHBIX YUEOHBIX NEHCTBUI ydaluxcs:

¢ INTaHUPOBAThb CBOU HeﬁCTBHH B COOTBETCTBHUH C ITOCTaBJICHHOMN 3aﬂaqel71 1 YCIIOBUSMMU €€
pcainrsanuu, B TOM YUCJIC BO BHYTPCHHEM IIJIAHE,

¢ YUUTBIBATh YCTAHOBJICHHBIC IIpaBUJId B IINIAHUPOBAHUHN U KOHTPOJIC crocoba PCLICHUA,
¢ OCYHICCTBJIATD UTOTOBBIM 1 MOIIAroBBIN KOHTPOJIb IO PE3YyJIbTATY,

¢ OCHMUBATb IIPABUJIbHOCTH BBIIIOJIHCHUA HeﬁCTBHH Ha YpOBHC aJICKBaTHOM peTpocneKTHBHOﬁ
OLCHKU COOTBECTCTBUA PC3YIJIbTATOB Tpe6OBaHI/I$IM JaHHOU 3aJa4M 1 3aJa4HOM 06J'IaCTI/I;

* a/ICKBaTHO BOCIIPUHUMATH MPEAJIOKEHUS U OLIEHKY yUUTEeel, TOBapHILEeH, poauTenel u
JIPYTUX JIOJIEH;

* pa3nuyaTth Croco0 U pe3yabTaT IeHCTBUS.
Obyuarowuiics NOIYYUM 803MOHNCHOCIb HAYUUMCAL:

¢ B COTPYAHHUYCCTBEC C YUUTCIIEM CTABUTH HOBBIC y‘lC6HBIe 3aaa4u,



* IPOSIBIIATH [TO3HABATEIBHYIO HHUIIMATUBY B y4€OHOM COTPYAHUYECTBE;

* CaMOCTOSITEJILHO aJIEKBaTHO OLIEHUBATh PABUILHOCTD BBINOJIHEHUSI JEUCTBUS U BHOCUTh
HE00X0IMMbIE KOPPEKTHUBBI B HCIIOJIHEHUE KaK 110 X0y €r0 peajn3alyi, Tak U B KOHLE
JNEUCTBUA.

B cdepe no3HaBaTeIbHBIX YHUBEPCATBHBIX YI€OHBIX TEHCTBUN yUaIHXCS:

* OCYIIECTBIIATH MOUCK HEOOX0AMMOW MH(POPMALIUH JUTS BBITIOJTHEHHUS BHEYYEOHBIX 3a/IaHUH C
MCIIOJIb30BAHNEM YUEOHOH JINTEPATyphl U B OTKPHITOM HH(POPMALMOHHOM MTPOCTPAHCTBE,
SHIMKIIOTICIUH, CIIPAaBOYHUKOB (BKJIIOYAs HJIEKTPOHHBIE, IH(POBBIE), KOHTPOJIUPYEMOM
MIPOCTPAHCTBE

WNHrepHera;

* OCYILIECTBIIATH 3alKCh ((PUKCalNI0) BHIOOPOYHON HHPOPMALIUU 00 OKpYXkAIOIIEM MUPE U O
cebe caMoM, B TOM UucIIe ¢ TOMOIIbI0 HHCTpyMeHTOoB UKT;

* CTPOUTH COOOILIEHUS, POEKTHI B YCTHOM U MUCBMEHHOU (hopMe;
* IPOBOJUTH CPAaBHEHHUE U KIIACCU(PUKAIIUIO MO 3a/JaHHBIM KPUTEPUSIM;
* YCTaHAaBJIMBAaTh IPUYNHHO-CIIEICTBEHHBIE CBS3U B U3y4a€MOM Kpyre SIBJIICHHN;

* CTPOUTH PaCCYXACHUS B OpME CBSI3U MPOCTHIX CYKACHHUH 00 00BEKTE, €ro CTPOCHUH,
CBOIICTBaX M CBA3aX;

Obyuarowuiica noayuum 03MONCHOCIb HAYYUMBCL:

* OCYILIECTBIISTh PACIIMPEHHBIA MOUCK HHPOPMAIMH C UCTIOIB30BAHUEM PECYpPCOB OUOINOTEK U
cetu MHTEepHeT;

* 3aIIUCBIBATh, (PUKCUPOBATHh UH(OPMALIUIO 00 OKPYKAIOUIUX SBICHUSIX C TOMOIIbIO
unctpymentoB UKT;

¢ OCO3HAHHO 1 IIPOM3BOJIbHO CTPOUTH COO6H.[€HI/I${ B YCTHOﬁ 1 NUCBMEHHOM (bopMe;

¢ OCYLICCTBJIATDH BbI60p Haunboee 3(1)(1)6KTI/IBHBIX croco0oB PCIICHUA 3aaa4 B 3aBUCHUMOCTHU OT
KOHKPETHBIX YCHOBHﬁ;

* CTPOUTH JIOTUYECKOE PACCYKICHHE, BKIIOYAIOIIEE YCTAHOBICHUE PUUYNHHO-CIIEICTBEHHBIX
CBs3€H;

* MOT'YT BBIMTH Ha TEOPETUUECKUI YPOBEHDb PEIICHUS 33]1a4: PEIICHHE 110 ONIPEIEICHHOMY
IIJIaHY, BJIaJIEHUE OCHOBHBIMH MPUEMAMH PELIECHUS, OCO3HAHUS ACSITEIBHOCTU MO PEHIEHUIO
3aJa4H.

B cdepe kKOMMyHHKATHBHBIX YHUBEPCATbHBIX YU€OHBIX ACUCTBUI yUaIUXCS:

¢ aICKBATHO HUCIIOJIb30BATb KOMMYHUKATHUBHBIC, IIPCKAC BCCT'O - PECUYCBLIC, CPECACTBA JJIA
peuicHrA pa3JIMYHbIX KOMMYHUKATHBHBIX 3a/1a4, CTPOUTH MOHOJIOTHYCCKOC COO6IJ_ICHI/IC, BJIaJCTh



THATOTHYECKON POpMOii KOMMYHUKAIIUU, UCTIONB3YS, B TOM YHCIIC CPEJCTBA U HMHCTPYMEHTHI
HUKT u 1ucTaHIMOHHOIO OOIICHHUS;

* IOIIyCKAaTh BO3MOXHOCTb CYIIECTBOBAHMSI Y JIFOJEH Pa3IMUHBIX TOUYEK 3PEHMSI, B TOM YUCIIE HE
COBIIQ/IAOIIUX C €r0 COOCTBEHHOW, 1 OPUEHTUPOBATHCS HA MO3UIIMIO TApTHEPA B OOILIEHUN U

B3aHUMO/ICHCTBUH,;

* YUUTBHIBATh PA3HbIE MHEHUS U CTPEMUTHCSA K KOOPIMHALIMY Pa3IMYHbIX NO3UIHUI B
COTPYJHHUYECTBE;

* hopmynrpoBaTh COOCTBEHHOE MHEHHE U MO3UIIHIO;

* 10roBapmMBaThCA U IPUXOAUTH K 06HI€My PELIICHHUIO B COBMECTHOM JACATCIIBHOCTH, B TOM YHCJIIC
B CUTyallu CTOJIKHOBCHHA UHTCPECOB,

Obyuarowuiica noayuum 603MONCHOCIb HAYYUMbCAL:

* YYUTHIBATh U KOOPJMHUPOBATH B COTPYAHUUYECTBE OTINYHBIE OT COOCTBEHHOM MO3ULIMHU APYTHX
JTIOEH

® YUUTBIBATh Pa3HbIC MHCHUA U UHTCPECHI U 000CHOBBIBATh CO6CTB€HHYIO IIO3HUIIHIO,
* IOHUMAaTh OTHOCUTEIBHOCTh MHEHUH 1 IoAXO0 0B K pCHICHUTO HpO6J’IeMI)I;

* ApryMEHTUPOBAThH CBOIO MO3UILIMIO U KOOPIUHUPOBATH €€ C MO3UIUSIMH MAPTHEPOB B
COTPYIHHYECTBE IPU BHIPAOOTKE OOIIETo pelIeHus] B COBMECTHOM 1EATEIbHOCTH;

* 33]1aBaTh BOMPOCHI, HEOOXOIUMBIC TSI OPTaHU3aIH COOCTBEHHON JEATEIHHOCTH U
COTPYIHUYECTBA C MTAPTHEPOM;

¢ OCYHICCTBJIATDH B3aUMHBIN KOHTPOJIb U OKAa3bIBATh B COTPYAHHUYCCTBC HCO6XOI[I/IMYI-O
B3aMMOIIOMOIIb.

IIpenmeTtHbIe:

- OPUCHTHPOBATLCA B ABJICHUAX H 00BeKTax OKpYyKarouiero Mupa, 3HaTb 'rpaHULbI UX
IIPpUMCHHUMOCTH;

- IOHUMAThb OIIPCACIICHUA (1)I/I3I/I‘ICCKI/IX BCJIMYHH W IIOMHHUTDH OIIPCACIIAIOIIUC (I)OpMy.]'IBI;

- IOHMMAaTb KaKHMM CI)I/I?»I/I‘ICCKI/IM IMpUHOUIIAM U 3aKOHAaM IMOJYHUHAOTCA TC UJIM UHBIC OOBEKTHI U
SIBJICHUSI IPUPOJIbI,

- 3HaHUC MOJICIIN IMTOUCKa peH_IeHI/Iﬁ JJIA 3a1a4 110 (1)I/ISI/IK6;

- 3HATb TCOPECTUUCCKUC OCHOBBI MATCMATHKH.

- IpuMEYaTb MOACIIN SIBICHUHA ¥ 00BEKTOB OKPYKaroumero Mupa,
- AaHAJIM3UPOBATH YCJIOBUC 3a1a1U,

- nepe(popMmepOBaTb U MOJCINPOBATh, 3aMCHATH NUCXOAHYIO 3a1a1y ,[IperfI;



- COCTABJIAThH IUIAH PELICHUS;
- BBIABUTaTh U MPOBEPSTH NPEIIArAEMBbIE IJI1 PELICHUS TUTIOTE3bI;

- BJAJETh OCHOBHBIMU YMCTBEHHBIMU ONEPALUAMH, COCTABJISAIOIIMMU MTOUCK PELICHUS 3a/1a4H.
ConepxxaHue NnporpaMMbl BHEYPOYHOM J1eSITeJIbHOCTH

7 KJ1acc

BBenenue. Brognoe 3anstue. Llenu u 3amaun kypca. TexHuka 6€301MaCHOCTH.

Pouib 3KkcniepuMeHTAa B "KU3HU YeJIOBEKA.

Teopus: I3y4uTh OCHOBBI TEOPUU MOTPEIIHOCTEN. [lorpenHOCTH NPSIMBIX U KOCBEHHBIX
W3MEpPEHHI, MaKCUMaJbHAs IOTPEIIHOCTh KOCBEHHBIX U3MEPEHHUI, YUET TOTPEIIHOCTEN
M3MepeHui npu nocrpoennu rpagukos. [Ipeacrasnenne pe3ynbTaToB U3MEpEHUil B popme

Ta0nuI] ¥ TpaduKOB.

IIpakmuka: OCHOBBI TEOPUH MTOTPENTHOCTEN MPUMEHSTH TP BBINOJIHEHNUN YKCIIEPUMEHTAIbHBIX
3aj1a4, MPaKTHYECKUX PadoT. (¢ MCmoIb30BaHneM obopynoBanus «Touka pocray)

Xapakmepucmuka OCHOBHbBIX 8U008 0esIMENbHOCIUL!

[TpuBoIUTH IpEIMEPBHI 00BEKTOB M3yueHUs Pu3nku (Ppuznueckue siBICHUS, PU3NIECKOE TENO,
BeIecTBO, (husmdeckoe noje). HabmonaTe n aHamm3upoBaTh (GU3NICCKUE SIBJICHUS
(bukcupoBaTh U3MEHEHHUS CBOMCTB 0OBEKTOB, CPABHUBATH WX M 000011aTh). [I03HAKOMHUTHCS C
AKCTIEPUMEHTAIBHBIM METOJIOM HCCienoBaHust mpupoipl. COOpka mpuOOPOB U KOHCTPYKIIUH.
Hcnonp3oBaHne H3MEpUTETHHBIX TPUOOPOB. BhIMoHEHNE 1a00PaTOPHBIX U IPAKTUICCKUX
pabot. JInarHocTHKa U yCTpaHCHHE HEHCIIPaBHOCTEH

puOopoB. BeicTparBaHue TUIIOTE3 HA OCHOBAaHUHU UMEIONTUXCS JTAHHBIX.
Mexanuka.

Teopusa: PaBHOMEpHOE 1 HEpaBHOMEPHOE JBMKeHue. [ paduueckoe mpeacTaBIeHUE JBUKCHHUS.
Pemenue rpadguueckux 3amad, pacuer MyTy U CPeIHEN CKOPOCTH HEPABHOMEPHOTO ABMKEHUS.
[Tonsitre unepyu U nHEpTHOCTH. LleHTpoOexkHas cuna. [IpuMenenne JaHHBIX QU3HUECKUX
MOHATHH B KU3HECATEILHOCTH YesioBeka. Cuiia ynpyrocTu, cuiia TpeHusl.

IIpakmuxa: ViccnenoBaHue 3aBUCUMOCTH CHIIBI YIIPYI'OCTH, BO3HUKAIOIIEH B IPYKUHE, OT
creneHu epopmanuu npyxutsl. Onpenenenue koddduuueHTa Tpenus Ha Tpudomerpe. (¢
UCMnoJb30BaHueM o6opynoBanus «Touka pocray)

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT CUJIbI HOPMAJIbHOTO JIaBJICHUS.

Xapaxmepucmuxa 0CHOBHBIX 8UO08 0esIMENbHOCTIL

Amnanu3 Tabnuu, rpadukos, cxem. [louck oObsicHeHus: HaOM01aeMbIM COOBITHIM. Onpesienenue
CBOMCTB MPUOOPOB MO YEPTEKAM M MOJIENIAM. AHAIN3 BO3HUKAIOIIMX MPOOIEMHBIX CUTYAIHH.

I/1306pa>1<aTL CUCTCMY KOOpAHHAT, BBI6I/IpaTL TEJI0 OTCUETA U CBA3BIBATH €0 C CUCTEMOM
KOOpAuHAT. Hcnons3oBath CUCTCMY KOOPAUHAT I U3YyUCHUSA HpHMOHHHCﬁHOFO JABHIKCHU



tena. COopka mpruOOPOB ¥ KOHCTPYKIMA. Mconp30BaHNe H3MEPUTETBHBIX IPHOOPOB.
BrimosHeHue 1a00paTOPHBIX U MPAKTHYECKUX padoT (€ HCMOIb30BaHHEM 000PY/10BaAHUSI
«Touka pocray). /[uarHocTrika ¥ ycTpaHEHHE HEHCIIPaBHOCTEH MprOOpoB. BeicTpanBanue
TUIIOTE3 HA OCHOBAHMH UMEIOIINXCA TaHHbIX. KOHCTpyHnpoBaHue u MOJeIMpOBaHUE.
BrimosHeHue 3ajaHMiA 10 YCOBEPIIICHCTBOBAHUIO MTPUOOPOB. Pa3paboTka HOBBIX BApUAHTOB
onbITOB. Pa3zpaboTka u mpoBepka METOIMKH IKCIIEPUMEHTAIBHOM paboThl. PaboTa B Masbix
rpynnax. AHaAJIM3UPYIOT, BBIOUPAIOT U 000CHOBBIBAIOT CBOE PEIICHUE, ICHCTBUSL.
[IpencraBnenue pe3yapTaToB NApHOM, TPYNIIOBOM JEATEIBHOCTH. Y YaCTUE B THAJIOTE B
COOTBETCTBHUU C MPABUIIAMH PEUEBOTO MMOBEICHUS.

I'mapocraruka.

Teopus: 3axon Apxumena, 3akoH [lackas, ruipocTaTiyecKoe JaBjIeHUE, COOOIIAOIIHECS
COCybl, THAPABINYCCKUEC MAllIMHEI.

IIpakmuxa: 3a0auu. BBITAIKABAIOLIAS CUJIA B PA3JIMUHBIX CUCTEMAX; IPHOOPHI B 3aJja4ax
(coobmraroniuecst cocyzpl, THAPaBINYECKUE MAIIUHBI, pblYary, 0JOKH). DKCIIepUMEHTaJIbHbIE
3aJJaHUs:

l)usmepenue cuiibl Apxumena, 2)u3MepeHrne MOMEHTa CUJIbL, IEUCTBYIOIIETO Ha pblyar,
3)usmepenue

pa6OTI)I CHUJIBI YIIPYTOCTH IPHU IOABEME I'py3a € IOMOIIBIO IMOJABHUXHOT'O UJIW HETIOABUKHOT'O
0s10Ka.(¢c ncnoJib30BaHneM odopynoBaHusi «Touka pocTay)

Xapakmepucmuka OCHOBHBIX 8UO08 0esMENbHOCIU.

Amnanu3s tabnuil, rpadpukoB, cxeM. [louck oObsacHeHHs HaOM0MaeMbIM coObITUSIM. COOpKa
MPUOOPOB M KOHCTPYKIUHA. VIcTIoIb30BaHNe H3MEPHUTEIBHBIX MPUOOPOB. BrimonHeHne
1ab0paTOPHBIX U MPAKTHYECKUX paboT. JIMarHocTuka U ycTpaHeHne HeMCIPaBHOCTEH MpHOOPOB.
BricTpanBanue runoTe3 Ha OCHOBaHUH UMEKOIUXcs JaHHbIX. KoHcTpyrpoBanue u
MozenupoBanue. PaboTa B ManbIx rpymnmnax. AHaTU3UPYIOT, BHIOUPAIOT U 000CHOBBIBAIOT CBOE
peuienue, aerictud. [IpencraBienue pe3yabTaToB MapHOM, TPYIIOBOM A€ATEIHHOCTH.
[ToaroroBka cooOuieHuii U T0KIa10B. YUacTHe B JUAJIOTe€ B COOTBETCTBUU C MTPaBHIIaMU
pPEYeBOro MOBEICHUS.

Craruka.

Teopua: bnoxk. Peruar. PaBHOBecue TBEpAbIX Te. Y CIIOBUS paBHOBECHs.. MOMEHT CUJIBL.
[IpaBuno momentoB. Llentp Tsxkectu. MccnenoBanue pa3inyHbIX MEXaHUYECKUX CHCTEM.
KoMOuHupoBaHHbIE 33]1a41, UCTIONB3YS YCIOBUS PABHOBECHSI.

IIpakmuxa: V13roToBieHne paboTaromieil CuCTEMbI OJI0KOB.
Xapakmepucmuka 0CHOBHbIX 8UO08 OEAMENbHOCIL:

Amnanu3 Tabnuu, rpadukos, cxem. [lonck oObsicHeHus: HaOM01aeMbIM cOObITHIM. Onpesienenue
CBOMCTB MPUOOPOB MO UepTeKaM U MOAEITSIM. AHAIN3 BOSHUKAIOIIUX MPOOIEMHBIX CUTYaIUil.
HaGmnronate aeficTBUe MPOCTHIX MeXaHU3MOB. [103HAKOMUTBCS ¢ PU3NUECKOI MOIENbIO
«abcomoTHO TBEPIOE Tenoy». Pemare 3a7aun Ha MpUMEHEHUe YCIoBHsI(IIpaBUila) paBHOBECHS
pbryara. [IpuMeHsTh yciaoBHe (IIpaBUIIoO) paBHOBECHS pblyara Juis OObsICHEHUS AeHCTBHS
Pa3IUYHBIX HHCTPYMEHTOB, UCIIOJIb3YEMbIX B TEXHUKE U B ObITY. COOpKa mpubOpoB 1



KOHCTpYKIMH. Vcrosib30BaHne U3MEPUTENbHBIX TPHOOPOB. BrIimonHenne 1a00paTopHbIX U
MPaKTUYECKUX padoT. Juarnocruka u

yCTpaHCHHE HEeUCIpaBHOCTEH puOOpOB. BricTpanBaHue THIIOTE3 HA OCHOBAHUH UMEIOIIUXCS
nanHbeIX. KoHCcTpyHpoBanue u MojenvupoBanue. BolnoaHeHue 3a1aHuit o
YCOBEPIIICHCTBOBAHUIO NMPUOOPOB. Pa3zpaboTka HOBBIX BapHAHTOB OMBITOB. PazpaboTka u
MPOBEPKA METOANKHU IKCIIEPUMEHTAILHON paOOTHI.

PaboTa B ManbIx rpymmnax. AHaTU3UPYIOT, BHIOUPAIOT U 000CHOBBIBAIOT CBOE PEIICHNE,
neuctBus. [IpencraBinenue pe3yiabTaToB IAPHOM, IPYIIIOBOM AesTeNbHOCTH. [loaroToBka
cooOmeHui 1 NoKIag0B. OCYIIECTBISIOT CaMOOLIEHKY, B3aUMOOIICHKY JeSTEIbHOCTU. Y4acTue
B JIAJIOTE B COOTBETCTBUU C IIPABUIIAMH PEYEBOTO MTOBEACHUS.

8 kaacc

TenJioBble SABJIEHUS.

TermoBoe pacmupenue tei. [Iporeccsl MaaBieHus 1 OTBEpIEBaHU, UCTIAPEHUS U
KoHJIeHcanuH. Termonepenavya. BiaxkHOCTh BO3/IyXa Ha pa3HbIX KOHTHHEHTAX.

Jemoncmpayuu: 1. Habmonenue tasiaus ip1a B Boje. 2. CKOPOCTH UCTIapeHUs] pa3IN4HbIX
x)uakoctei. 3. TenoBele qBUTATENH OYIYIIETO.

Jlabopamopnvie pabomul (¢ ucnoab3oBaHueM odopyaoBanus «Touka pocta»): 1. 3menenus
JUIMHBI TeJla PU HarpeBaHuM U oxnaxaeHuu. 2. OTirBKa napauHOBOTO cojaTuka. 3.
Hab6nronenue 3a maBnenueM abaa 4. OT 4ero 3aBUCUT CKOPOCTh UCTIAPSHHUS JKUAKOCTH? 5.
Habmonenue TemionpoBOoHOCTH BOJIBI U BO3AyXa.

Xapakmepucmuka OCHOBHbBIX 8UO08 0esMENbHOCIU.

CamocTodarenbHO (OPMYIUPYIOT MO3HABATEIBHYIO 33a/1a4y. Y MEIOT C TOMOIILIO0 BOIIPOCOB
N0OBIBaTh HEOCTAIOITYI0 HHpOopMaluio. Vcrnonbp3oBaHue H3MEPUTENBHBIX TPUOOPOB.
Brinosinenue 1abopaTopHbIX U MPAKTHYECKUX paboT. JlnarHocTuka U ycTpaHeHHe
HeucnpaBHOCTeH mpubopoB. BricTpanBaHue runoTe3 Ha OCHOBAaHUM UMEIOIIUXCS TaHHBIX.
KoHncTpyrnpoBanue u MoJenupoBaHue.

Brinosinenue 3aanuii Mo ycoBepIIeHCTBOBAHUIO MTPHUOOPOB. Pa3paboTka HOBBIX BapUaHTOB
onbITOB. PazpaboTka v mpoBepka METOJUKHU SKCIEPUMEHTANbHON padoThl. PaboTa B Mambix
rpymmnax. AHaTU3UPYIOT, BHIOMPAIOT U 000CHOBBIBAIOT CBOE pellieHne, A1eHCTBUS.
[IpencraBienue pe3yabTaTOB MAPHOM, TPYNIOBOM IESTEIBHOCTH. YUYacTHE B JUAJIOTE B
COOTBETCTBHUU C IIPABUIIAMH PEYEBOTO

MIOBEJICHUS.

DJIEKTPHYECKHE SIBJICHHUSA.

Mukpomup. Monenu atoma, cymecrsosasiue 10 Hayana XIX. Mcropust OTKpbITUS U AEUCTBUSA
rajibBaHMYECcKOro eMeHTa. Mcropus coznanus snexTpodopHoit mammubl. OnsiT BosbTa.

3HeKTqueCKHﬁ TOK B DJICKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnosib3oBaHueM ooopyaoBanus «Touka pocray)



1. Moznenu atromoB. 2. ['aipBaHUYECKUE 3TEMEHTHI. 3. DIeKTpohopHOH
MamuHbl. 4. OneiTel Bonsta u I'aibBany.

Jlabopamopnuie pabomui: 1. Coznanue raJbBaHUUECKUX NIEMEHTOB U3 MOAPYUHBIX CPEACTB. 2.
DNEKTPUUYECKUHN TOK B )KUJKOCTIX CO3JaHMSI «30JI0TOIO KIIFOUUKA .

Xapakmepucmuka OCHOBHBIX BUJIOB JACATCIIBHOCTH!

VYpaBmsitoT CBOEH MO3HABATEIHLHOM M YU€OHOM JESITEIIbHOCTBIO TIOCPEJCTBOM MTOCTAHOBKHU
LeseH, INTAaHUPOBAHUSL, KOHTPOJIs, KOPPEKLIUN CBOUX JICUCTBUHI U OLICHKHU YCIICIIHOCTH
ycBoeHus. CpaBHUBAIOT CIIOCO0 U PE3yNIbTaT CBOMX ACUCTBUI ¢ 00pa3IOM - JINCTOM
conpoBoxaeHHs. OOHApYKUBAIOT OTKJIOHEHU. OO yMBbIBaIOT IPUUYHUHBI OTKJIOHEHUH.
OcCymiecTBISIOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb. McIioib30BaHne N3MEPUTENBHBIX TPUOOPOB. BhIToIHEHHE Ta00PATOPHBIX U
MpaKkTUYeCKuX paboT. JlmarHocTuka U ycTrpaHeHHe HeucrpaBHOCTEN mpubopoB. BricTpanBanue
TUIIOTE3 HA OCHOBAHUM UMEIOIINXCS TaHHBIX. KOHCTpyHpoBaHue U MOJIETUPOBAHHUE.

aﬂeKTPOMaFHI/ITHBIC AABJICHUS.

MarnuTHO€ moJjie B BenecTBe. MaruutHas anoMmanusi. Marautaeie 6ypu. PazHoBuHOCTH
ANEKTPOU3MEPUTEITBHBIX TPUOOPOB. Pa3HOBUIHOCTH 2JIEKTPOIBUTATEIICH.

Hemoncmpayuu (¢ ucnoJib3oBanuem ooopynosanusi «Touka pocra»): 1. HarnsaHocTs
MOBEICHUS BEIIECTB B MarHUTHOM 1oJie. 2. [Ipe3enTtamnuu o

MarHUTHOM TI0JIe 3eMJIM B O MarHUTHBIX OypsiX. 3. JleMoHcTpalus pa3HOBUIHOCTEH
ANIEKTPOU3MEPUTENBHBIX MPUOOPOB. 4. HarnsaHocTs pa3HOBUIHOCTEHN 3JIEKTPOABUTATENEH.

Jlabopamopuvie pabomul: 1. UcciaenoBanue pa3iMuHbIX JIEKTPOU3IMEPUTEIBHBIX TPUOOPOB.
Xapaxmepucmuka 0CHOBHbIX U008 0eAmMeNbHOCIIU.

praBJ’IfIIOT CBOCH ITO3HABATCIBHON B y‘IC6HOI71 ACATCIbHOCTBIO ITIOCPEACTBOM ITOCTAHOBKHU
ueneﬁ, IUIAaHUPOBAHUA, KOHTPOJIA, KOPPCKIHNHU CBOHUX HeﬁCTBHﬁ 1 OLCHKU YCIICITHOCTU
YCBOCHUA. CpaBHI/IBaIOT crocod u pe3yJIbTaT CBOUX JIEUCTBUM C O6p8.31_[OM - JUCTOM
COITPOBOXACHUS. O6Hapy>KI/IBaIOT OTKJIOHCHHM. O6,I[YMBIBaIOT IMPHUYUHBI OTKJIOHEHHH.
OCYH_IGCTBJ'IHIOT CAMOKOHTPOJIb U

B3aHMOKOHTPOJIb.
OnTnueckue sABJICHHUS.

Hcrounuku cBeTa: TCIUIOBBIC, TFOMUHCCICHTHBIC, HCKYCCTBCHHELIC. H3rotoBieHue KaMCpBhI -
060Kypa 1 UCCJICJOBAHUC I/I306pa)KGHI/I${ C IIOMOIIIBIO MOJCIIN. MHOFOKpaTHOC I/I306pa)KeHI/IC
npeaMeTa B HECCKOJIbKUX IJIOCKUX 3C€PKaJIax. HN3rotoBUTH MEPHUCKOII U C €TO IIOMOIIBIO ITPOBECTU
Ha6J'IIO,Z[eHI/I$I. HpaKTI/I‘-ICCKOC HCIIOJIb30BAHUEC BOTHYTBIX 3CPKaJI. 3pI/ITCJ'ILHLIC WIIJIO3UH,
MOPOKAACMBIC

MMpEIOMIICHUCM CBCTA. anamn PazBuTne BOJIOKOHHON ONTUKHU. Mcoap30BaHME 3aKOHOB CBETa
B TCXHHKC.



Hemoncmpayuu(c ncnosib3oBannem opopyaoanusi «Touka pocray)
1. Pa3znuynble HCTOYHUKH cBeTa. 2. M300pakeHne npeaMeTa B HECKOIbKUX

MJIOCKUX 3epKanax. 3. M300paxkeHue B BOTHYTHIX 3epkaiax. 4. Micnosib3oBaHue BOJIOKOHHOM
ONTHKH. 5. YCTPOUCTBO (poToAIapaToB, KHHOIPOSKTOPOB, KAJICHJOCKOIIOB.

Jlabopamopuvie pabomul.: 1. I3roToBIIeHNE KaMephl - 00CKypa U UCCIIeIOBAaHUE M300paKEHUS C
noMo1bo Mojienu. 2. [IpakTuueckoe npuMeHeHne MIocKux 3epkai. 3. [Ipaktnueckoe
MCTIOJIb30BaHNE BOTHYTHIX 3epKail. 4. MI3roToBIeHNE IEPUCKOIIA ¥ HAOIIOACHUS C TOMOIIBIO
MO/ICIIH.

Xapakmepucmuka OCHOBHbBIX 8U008 0esiMEeNbHOCMIL!

VYrpaBmsitoT CBOEH MO3HABATEILHOU M YUeOHOH JESITEIIbHOCTBIO TIOCPEJICTBOM TTOCTAHOBKHU
LeseH, INIAaHUPOBAHUSL, KOHTPOJI, KOPPEKIIUN CBOUX JIEUCTBUM U OLICHKHU YCIICIIHOCTH
ycBoeHMs. Boiaenstor u GopMyaupyroT 03HaBaTENbHYIO 1eNb. BIIENAI0T KOJTUYECTBEHHbIE
XapaKTEePUCTUKN O0BEKTOB, 3a/laHHbIe clI0BaMHU. [IprHUMAaIOT MO3HABATENbHYIO 1I€Jb U
COXPAHSIOT €€ MPH BBITIOJHEHUHN

yueOHBbIX aeicTBUi. Oco3HAIOT cBOU AeicTBUs. VIMeI0T HaBbIKM KOHCTPYKTUBHOTO OOIIEHUS B
MaJIbIX IpyHIax.

Yesi0BeKk U mpupoaa

ABTOMAaTHKa B HalleH >ku3HU. [IpuMepbl NCIIOTB30BAHUS ABTOMATHYECKUX YCTPOMCTB B HAYKE,
Ha IPOU3BOJCTBE U B ObITY. CpesicTBa cBs3u. Paano u teneBuaeHue. AlbTepHATUBHbBIE
MCTOYHUKHU dHEeprun. Buasl anekrpocranuuit. Heo6xo1uMoCTh 3KOHOMHUM IPUPOIHBIX PECYPCOB
Y UCTOJIb30BaHUs, HOBBIX SKOJIOTUYHBIX U Oe30macHbIX TexHoJoruid. Hayka u 6e3omacHoCTb
JIIOZEH.

Jemoncmpayuu: 1. hboromaTepuanbl U claiibl M0 TEME.

Jlabopamopuwsie pabomul: 1. 3ydeHne neMCTBUN CPEICTB CBS3H, PAJUO U TEICBUICHUS.

Xapakmepucmuka OCHOBHBIX 8UO08 0esAMENbHOCIU.

CamocTodarenbHO GOPMYTUPYIOT TO3HABATENBHYIO 3371a4y. Y MEIOT (UM pa3BUBAIOT)
CIOCOOHOCTH C MOMOIIBI0 BOIIPOCOB TI0OBIBATH HEIOCTAIOIIYIO HH(OPMALIHUIO.

9 kaacce
Kunnematuka

CnocoOblI OITMCAaHUS MEXaHUUECKOTO JABMOKCHUA. Cucrema oTcuera. HpHMOHHHeﬁHoe JABHKCHUC.
HpHMOHHHCﬁHOC PaBHOMCPHOC ABUKCHUC T10 TINIOCKOCTH. HepeMemeHHe " CKOPOCTD IIpH
PaBHOMEPHOM HpHMOHHHeﬁHOM JABMOXKCHHMU T10 ITJIOCKOCTH. OTHOCUTENHHOCTh JABHIKCHUA.
CnoxeHnue JBHKECHUH. HpI/IHI_II/IH HE3aBHCUMOCTH JIBHKCHU. KpHBOJ’IHHCﬁHOC JABHKCHUC.
I[BI/I)KCHI/IC TCI1a, 6p0H_IeHH01"O o yrjioMm K ropu3oHTy. PaBHOMCpHoe JABMXKXCHHCE T10
OKPYKXHOCTH. Yrnosas CKOpPOCTh. HCpI/IO)I " 4aCTOTa BPAIlICHH. CKOpOCTB

H YCKOPCHHUC IIPU PABHOMCPHOM JABUIKCHUU 11O OKPYKHOCTH.



Jlabopamoprule pabomul(c ncnosib30BaHneM odopynoBanus «Touka poctay):
N3yuenue nBuxeHust CBOOOIHO MaJarolIero Teja.

N3ydeHne NBUKEHUS 110 OKPYKHOCTH.

IIpumepnvie membl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

Ormpezenenre CKOPOCTH PaBHOMEPHOTO JBMXKCHUS MPU UCTIOJIH30BAHUU TPEHAXKepa «Oerosas
JOPOKKa».

NcToprueckas peKOHCTPYKIHUS ONBITOB ['anuies mo onpeaeneHuto yCKOpeHusi CBOOOIHOTO
MaJeHus Tell.

[TpuHUIMNIBI pabOTHI MPUOOPOB JUISI U3MEPEHUSI CKOPOCTEH U YCKOPEHMI.

[Ipumenenne cBOOOHOTO MAaICHUS 111 U3MEPEHUS PEaKIMK YeJIOBEeKa.

Pacuer TpaexkTopuu IBMKEHMS epcoHaxen pacckazos P.Pacma.

Xapaxmepucmuka ocHO8HBIX 8U008 OesmelbHOoCmuU. YTEHHE U 00CY)KJIEHHE TeKCTa cTaTel
HMHTEPHET-CaliTOB, 00CYXAEHNE JOKJIA0B U MPE3EHTAIIH, COCTaBlIEHUE U pElIeHUE 3a1a4,
ob0cyxenne cnoco6oB pemrenus (moarotoska k OI'D o ¢usnke).

JInnamuka

HNuepumansubie cuctemsl oTcuera. Cumna. 3akonbl HeroToHa. JIBMKEHME Tena Mo IeHCTBUEM
HECKOJIbKUX CHJI. JIBHKEHHE CHCTEMBI CBSI3aHHBIX Tell. /IlnHaMKuKa paBHOMEPHOTO JIBHKEHUS
MaTepHaIbHON TOYKH MO OKPYKHOCTH. Kitacchl ciil. 3aKOH BCEMHUPHOTO TATOTeHUS. [[BUKeHHE

IIJIAHCT. I/ICKYCCTBGHHBIC CIIYTHHUKHU.

Conineunas cucrema. Mctopus pazsutus npeactapiiennii o Beenennoid. CTpoeHue U 3BOJTIOLUS
Bcenennoii.

Jlabopamopnvie pabomul(c Hcob30BaHueM 00opyaoBanus «Touka pocray):
N3mepenue macchl Tena ¢ UCIOJIb30BAHUEM BEKTOPHOTO Pa3ioKeHus cuiibl. M3yueHue
KMHEMAaTHUKH U JUHAMUKH PAaBHOYCKOPEHHOTO JIBIDKEHUS (Ha mpuMepe MamuHbl ATByaa). U
3y4E€HUE TPEHUSI CKOJIbKCHHUS.

prwepﬂbze membvl NPOEKMHbLX U UCC1e008amenbCKux pa60m:

I/ICTOpI/I‘{eCKaH PEKOHCTPYKIUS OIBITOB Ky.]'IOHa 1 AMOHTOHA 110 OMPCACIICHUIO BEJINYUHBI CUJIbI
TPEHUA CKOJIbIKCHUS. HepBHe HNCKYCCTBCHHBIC CITYTHUKH 3emMun.

Kak oTinnuaroTcs MeXxaHHYeCKHe IMPpOLCCChl HA 3eMiie 0T MEXaHUYECKUX mponeccoB B KocMmoce?
Tema ConHEYHOI CUCTEMEL. OTKpBITI/IH Ha KOHYHUKC II€pa.

Xapaxmepucmuxa 0CHOBHBIX 8U008 DessmeNbHOCMU: YTeHUE U 00CY)KICHUE TEKCTa CTaTei
HWHTEPHET-CATOB, 00CYXKICHUE TOKIIAJI0OB U TIPE3CHTAIINI, COCTABIICHHE U PEIICHUE 3a/1aY,
obcyxkaenue cnocoboB pemieHus (moaroroBka k OI'D no ¢usuke).



I/IMl'ly.]'IbC. 3akoH COXpaHEHUSI HMITYJIbCa

Nmnynsc. MI3MeHnenue ummynbca MaTepuainbHoi Touku. CucreMa Ten. 3aKOH COXpaHEHHUs
HMIIYJIbCA.

HpuMeprze membspl NPpOEeKmMHblX U UCCe008amMenbCKUX pa6om.‘

PeaktuBHoe nBmxenue B npupoje. Paccienosanue I TI1 ¢ moMOIIbIO 3aKOHA COXpaHEHUS
HMITYJIBCA.

Xapaxmepucmuka oCHOBHBIX 8U008 OesmelbHOCmU. YTEHUE U 00CYXK/IeHUEe TEKCTa cTaTen
WHTEPHET-CAITOB, 00CYXKICHNE JTOKIAI0B U IPE3CHTAINNA, COCTABIICHHUE U PEIICHUE 3a/1a4,
o0cyxenne cnoco6oB pemenus (moarotoska k OI'D o ¢usuke).

Craruka

PaBHoBecue Tena. MOMEHT Cuitbl. Y ClI0OBUs paBHOBECHS TBEPIOTO Teua. [IpocThie MEXaHU3MBI.
Jlabopamopnvie pabomul(c ucnob30BaHueM odopynoBanus «Touka pocray):
Ompenenenne MeHTPOB MACC PA3IMIHBIX Tell (TpU criocoda).

HpuMeprle membvl NPOEeKmHblx U ucmedoeameﬂbcxuxpaéom:

[IpumeHeHue MpOCThIX MEXaHU3MOB B CTPOUTENBCTBE: OT 3eMJISTHKHU /10 HEOOCKpeoa.
HccnenoBanue KOHCTPYKIIMU BEJIOCHUIIEA.

Xapakmepucmuka 0CHO8HBIX 8UO08 DesmeNbHOCU: YTCHHE U 00CYKICHHE TEKCTa CTaTei
WHTECPHET-CAITOB, 00CYXKICHUE TOKIIAJIOB U TIPE3EHTALNi, COCTABJICHHUE M PEIICHHE 3a/ad,
o0cyxaeHne cnoco6oB pemenus (moarotopka k OI'D o dusuke).

MexaHn4yeckue KojJae0aHUsl U BOJHBI

Mexanunueckue kosiebanus. [IpeoOpa3oBanue 3HEPrUM MPU MEXaHHUECKUX KOJICOAHHSIX.
MareMaTHuUeCKUil U IPY>KUHHBIA MasiTHUKUA. CBOOOTHBIE, 3aTyXarOIINE ¥ BHIHYKICHHBIC
kosnebanus. Pezonanc. Mexanndeckue BOJHBI. J[JTMHA ¥ CKOPOCTH BOJIHBL. 3BYK.
Jlabopamopnule pabomul (¢ HcoAb30BaHHEM 00opynoBanus «Touka pocra»):
W3yueHne koeOaHU HUTSHOTO MasiTHUKA.

Ipumepnvie memvl NPOESKMHBIX U UCCAEO0BAMENLCKUX PADOM.:

CrpyHHBIE My3BbIKAJIbHBIE HHCTPYMEHTHI. KoiebaTenbHble CHCTEMBI B IPUPOJE U TEXHUKE.
Xapaxmepucmuka 0CHOBHBIX 8U008 dessmelbHOCIU. YTeHNE U 00CYKIeHUEe TeKCTa cTaTel
HWHTEPHET-CalTOB, 00CYXKIEHHE JOKIA0B U MPe3eHTAIlMi, COCTABICHUE U PeIlIeHue 3ajad,

obcyxkaeHue cnocoboB perieHus (moaroroBka k OI'D no ¢usuke).

JIeKTPOMATrHUTHBIE KOJIEOAHNS U BOJHBI



[lepemennsiii anexrpudeckuii Tok. KonebarenpHblil KOHTYp. BeiHyKaeHHBIE U cBOOOAHBIE DM
Kosiebanus. OM BOJIHBI U MX CBOWCTBA.

prweprze membspl NPOEeKMmMHblX U ucwzedoeameﬂbcwuxpa60m:

[IpuHIMIBI paguoCcBsI3u U TeneBuAeHus. Bnusiaue OM u3inydeHuil Ha )KUBbl€ OPraHU3MBbl.
W3roToBnenne ycTaHOBKH JUIsl IEMOHCTPALUU OIBITOB 110 OMMU.

OnextpoMarauTHoe uznyuyenue CBU-neun. Mcropudeckast peKOHCTPYKIUS ONBITOB AMIIEpa.
Xapaxmepucmuka ocHo8HbIX 81008 OesmelbHOCmuY. YTEHNE U 00CYKJIEHHE TeKCTa cTaTel
MHTEPHET-CalTOB, 00CYXAEHNE JOKJIA0B U MPE3EHTAIlN, COCTaBlIEHUE U pEelIeHUE 3a1a4,
o0cyxenne cnoco6oB pemenus (moarotoska k OI'D o dusnke).

Onruka

Ucrounuku cBeta. [leficTBus cBeTa. 3aKOH MPSIMOJIMHEHHOTO paclpOCTPaHEHUsI CBETA. 3aKOH
oTpakeHus ceta. [locTpoeHne n3o0pakxeHUM B TIIOCKOM 3€pKaje.

3aKoH MpeIoOMIICHHS CBETa Ha IJIOCKOW I'paHulle IBYX OJHOPOJHBIX MPO3PAYHBIX CPE].
[Ipenomnenue cBetra B npusme. Jlucnepcus cBera. SIBieHre MOJTHOTO0 BHYTPEHHETO OTPAKEHHUS.
JIunzel. Tonkue nuH3bL. [locTpoeHne n3odpaxeHuii, co3gaBaeMblX TOHKUMU JIMH3aMU. [ 1a3 u
3penue. Onruyeckue npudopkl.

Jlabopamopuwvie pabomul (¢ Hcnoab30BaHueM obopyaoBanus «Touka pocray):
OKCIIepUMEHTAIIbHAS [TPOBEPKA 3aKOHA OTPAKEHUS CBETA.

W3mepenne nokasaresns IpeaoMIICHUS BOIBI.

N3mepeHne poKycCHOTO paccTOsTHUS COOMPAIOLIEH JIMH3bI.

IIpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PADOM.:

Hcropus nuccienoBanusi CBETOBBIX SIBICHUM.

Hcroprueckas peKOHCTpyKLus Teneckona ["anumes.

N3roToBnenne kajien0cKoma.

Xapaxkmepucmuka 0CHO8HbIX U008 OesmeNbHOCMU. YTeHUE U 00CYX/IeHHE TeKCTa cTaTei
UHTEpPHET-CaiiTOB, 00CYXAeHUE JIOKIAJI0OB U MPe3eHTallni, COCTaBJICHHE U pellIeHHe 3a/ay,
oOcyxieHre croco6oB pemieHus (moarotoska k OI'D mo ¢uzuke).

du3uKa aTOMa U ATOMHOI0 A/Apa

Crpoenune atoMa. ITornomnienne n ucnyckanue csera aromamu. Onrudeckue crneKkTpol. ONbIThI
Pesepdopna. [lnanerapuas mozaens aroma. CTpoeHHe aTOMHOTO sijipa. 3aps0BO€ U MacCOBOE
qucia. SaepHble Cuibl. JHEPTUS CBSA3HM aTOMHBIX AJ€p. 3aKOH PaItOaKTUBHOIO pacraja.

Anbpa- u 6era-pacnansl. [IpaBuna cmemenus. SnepHsie peakiuu. JlegeHue u CUHTE3 sep.
SAnepnas snepreruka. Mcrounuku sneprun ConHua u 38e311. Peructpanus saepHbIX U3ITy4EHUH.



BnusiHue pagroakTUBHBIX M3JyICHUH Ha KUBBIC OpraHu3Mbl. Jlo3uMeTpus. DKOJOTHUYECKUE
MPOOJIeMBI SACPHOM YHEPTETHKHU.

IIpumepnvie membl NPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM.:

Hcropus nzydenust atoma.

Nzmepenne KI1/] conneunoii 6aTapeu.

HeBumumbie u3mydeHust B CIIEKTPE HArPETHIX TEJ.

Xapaxmepucmuka ocHO8HbIX 8U008 OesimeNbHOoCmuU. YTEHHE U 00CYXKJIEHUE TEeKCTa cTaTei
WHTEPHET-CAITOB, 00CYXKICHNE JTOKIAI0B U IPE3CHTAINI, COCTABIICHHE U PEIICHUE 3a/1a4,
ob0cyxenne cnoco6oB pemenus (moarotoska k OI'D o ¢usnke).

®opmMbl OpraHu3anuu o6pa3oBarejbLHOr0 npouecca:

- TpyIMIOBas;

- HHIUBUyaTbHas,;

- (ppoHTaNBHAS.

Beaymue TeXHOJ10THH:

Hcnonb3yroTest 3IeMEHThI CIAeAYIONINX TEXHOJIOTHIA: MPOEKTHAS, TPOOJIEMHOT0 00y4YeHHUS,

MH(OPMALMOHHO-KOMMYHUKAIIMOHHAS, KpUTUYECKOTO MBIIUICHUS, TPOOJIEMHOTO UAJIOTa,
UTpOBasl.

OcHOBHBIE MeTOIbI PA00OTHI HA YPOKe:

BGI[YH_II/IMI/I METOAaMU 06yquH>1 SABJIAIOTCA: LIEICTI/ILIHO'l'IOI/ICKOBOI‘/'I, METOJ MaTEMaTHYCCKOI'O
MOACIIMPOBAHUA, aKCHOMATUYECKUH MCTO/I.

@®opMbI KOHTPOJISA:
Taxk kak 3TOT Kypc sBIsETCS JOMOJHUTENBbHBIM, TO OTMETKA B Oajljiax He CTaBUTCS.

VYuamuiics YUUTCA OUCHUBATDH cebg u APYrux cam, 4To IO3BOJISICT pa3BUBATb YMCHUS
caMOaHa/JIn3a 1 CHOCO6CTBy€T Pa3BUTHUIO CAMOCTOATCIIbHOCTH, KaK CBOﬁCTBy JINYHOCTH
ydqauierocs. BrisBnenue IMPOMEIKYTOUHBIX U KOHCYHBIX PE3YJIbTATOB YUAIIUXCA IIPOUCXOAUT
4gepe3 NPAKTUICCKYIO ACATCIIbHOCTDL, 3aUCTHBIC pa6OT]':>II

* TeMaTUYecKas oI00pKa 3a71a4 Pa3IMuHOTO YPOBHS CIOKHOCTHU C TPECTaBICHHEM Pa3HBIX
METO/IOB PEIIECHHS B BU/IC TEKCTOBOI'0 IOKYMEHTA, Mpe3eHTanuu, -
aHMMAIMH, BUAEOPOIUKA Wik WeD - cTpanuibl (caiita)

¢ BbICTaBKa IIPOCKTOB, HpC3CHTaHHﬁ;
¢ ICMOHCTpAaluAd S5KCIICPUMCHTA, KaueCTBEHHOM 3aJa4H C Ka4eCTBECHHBIM (yCTHBIM HnjIn B BUAC

MPUIIOKCHUA, B TOM YUCIIC, HpC3CHTaI_[PICI>'I) OIIMCAaHUECM IIpOoLECCCa HAa 3aHATUH, (I)CCTI/IBaJIC
OKCIICPUMCHTOB, (I)I/I3I/IquKI/Ie OJIMMIIMAAbI.



Kaneﬂuapﬂo-TeMaanecxoe INIAHUPOBAHUE 7 kJaace

Ne |Jlara Tema ypoka Hcnoab3oBanue [pUMEYaHue
[IPOBE/ICHUS
n/n |[Lnan ([@akr 00opyaoBaHMs LIEHTpPa
€CTEeCTBEHHOHAYYHOMI
1 TE€XHOJIOTH4YeCKOM
HaIpaBJeHHOCTel
«Touka pocra»
1. BBenenue (14)
BronHoe 3anstue. Llenu u 3agaun kypca. Kommnbrorepraoe
1 TexHnka 6€30MacHOCTH. 000pyTI0BaHNE
2. Posib DKCrIepUMeHTA B JKU3HU YesoBeka (3u)
Cucrema euHuUL, IOHSATHE O KomMmmbrorepHoe
000pyTI0BaHNE
2 MPSIMBIX U KOCBEHHBIX M3MEPEHUSIX
DuU3N4EeCKUN IKCIEPUMEHT. O6opynoBaHue st
TEMOHCTpauil
Bubel prusnueckoro sKCeprMeHTa.
[lorpemnocTs u3mepenus. Busl
[MOrpenTHOCTEN u3Mepenus. Pacuér
3 [MOIPEIITHOCTH U3MEPEHUSI.
JlaGopaTopnas pabota OGopynoBaHue AJis
«3mepenne o0bema TBepI0ro mabopaTopHbIX paboT U
YUYEHHMUYECKHUX OIBITOB
Tena». [IpaBuna odpopmieHus
4 mabopaTopHO PabOTHI.
3. Mexanuka (84)
PaBHOMEpHOE 1 HEPABHOMEPHOE O6opynoBaHue st
5 TTBIDKCHHMS. TaboOpaTOPHBIX padOT U
['pacduyeckoe mpencraBicHue YUYEHHUYECKHUX OIBITOB
(Ha 6a3e KOMIUICKTOB
6 TIBIDKCHHS. s OI'D)
Pemenue rpadguueckux 3amad,
pacueT MMyTH U CPEeIHEN CKOPOCTH
7 HEPAaBHOMEPHOT'O JABM)KCHUS.
[loHsATHE NHEPLIIMM U UHEPTHOCTHU.
8 [{enTpoOexHas cuia..
9 Cuna ynpyrocrtu, Cuijia TpeHUs O6opynoBanue s




JlaboparopHas paboTa
«HccnemoBanne 3aBUCUMOCTH
CUJIbI YIIPYTOCTH, BOSHUKAIOLIEH B

MpY)XHUHE, OT CTENICHHU JIe(hopMaIiu

mabopaTopHBIX paboT
VIEHUYECKUX OTIBITOB
(Ha 0a3e KOMILJIEKTOB
st OI'D)

10 [IPY>KAHBD».
JlaGopaTopnast pabota
«Omnpenenenue kodpduienta
11 TpEHUsI Ha TPUOOMETpPEY.
JlaGopaTopHas paboTa OGopynoBaHue AJis
«HccrnenoBanne 3aBUCUMOCTH mabopaTopHbIX paboT U
VICHUYIECKUX OTIBITOB
CHJTBI TPEHUS OT CHJIBI
12 HOPMAJILHOTO JTABJICHHSI.
4. T'mapocraruka (124)
13 [TmoTHOCTE. 3amaua maps ['epona O6opynoBaHue 1Jis
Perrenye 3a1a4 MOBLINICHHON ITEMOHCTpai
CJIOKHOCTH Ha pacueT INIOTHOCTH
14 BEIL[ECTBA.
Perrenye 3aga4d MOBBIIIEHHOMN O6opynoBaHue 1Jis
IIEMOHCTpaui
15 CJIIO’KHOCTH
JlaBiieHME KUKOCTH U ra3a. 3aKoH
16 [Tackais
17 CooO01maronifuecs: Cocypl.
JlaboparopHas paboTa O6opynoBaHue Jist
18 «UM3rotoBnenue moaenu GoHTaHa» 1aboOpaTOPHBIX padOT U
JlaGopaTopHas pabota YUYEHHUYECKHUX OIBITOB
(Ha 6a3e KOMIUICKTOB
19 «M3rotoBiieHne Mojeu (poHTaHA» st OI'D
3akoH [lackans. /{aBienue B
PKUJKOCTSX M razax.
['upaBnMyecKue MalluHBbI.
20 CooOraromuecs COCy/IbI.
BriTankuBarorias cuia. 3aKkoH O6opynoBaHue s
NIEMOHCTpaLuil
21 Apxumena.




JlaboparopHas paboTa

«BrIsicHeHTIE YCJIOBUA IIJIaBaHUA

O6opynoBaHue AJs

mabopaTopHBIX paboT u
YYCHUYCCKUX OIIBITOB

22 TEI.
biiok 3ama4 Ha 3akoH [lackans, O6opynoBaHue AJis
IEMOHCTpaLuil
23 3aKOH Apxumena.
biok 3amad Ha 3akoH Ilackas,
24 3aKOH Apxumena.
5. CraTuka (104)
25 biiok. Poryar. OGopynoBaHue 1Jis
PaBHOBecue TBepabIX Tesl. MOMEHT IEMOHCTpaLuil
26 cubl.IIpaBriio MOMEHTOB.
Lentp TsxecTu. MccnenoBanue OOGopynoBaHue 1Jis
27 Pa3TUYIHBIX MEXaHUYECKUX CUCTEM IIEMOHCTpPALMI
KoMOuHupoBaHHbIE 3a/1a4H,
28 WCITIOJIb3YS YCIIOBHUS PAaBHOBECHSI.
KomMmOuHupoBaHHbIE 3a/1a4H,
29 WCTIOJB3Ys YCIIOBHSI PABHOBECHSI
JlaGopaTopnas pabota OGopynoBaHue AJis
«3rotoBiieHre paboTaOIICH mabopaTOPHBIX padOT U
YUEHUYECKUX OTIBITOB
cucTeMbl 6J10KOBY». OdopmiteHne (Ha 0a3e KOMIUIEKTOB
g OI'D
30 paboTHI.
PaboTa Hax mpoekToM «biokmy.
JlaGopaTopnas pabota
«3roToBiieHne paboTaromen
31 CUCTEMBI OJIOKOBY.
JlaboparopHas paboTa O6opynoBaHue Jist
«M3rotoBienue paboTaromiei mabopaTopHbIX paboT U
YUEHUYECKUX OTIBITOB
32 CUCTEMBI OJIOKOBY.
33 Odopmnenue paboTHI. KommnbrorepHoe
34 3amuTa NPOEKTOB. 00opyoBaHue
KanengapHo-temaTnueckoe njiaHupoBaHue 8 Kiiace
No |lata Tema ypoka Hcnoab3oBanue [pUMEYaHue
[IpOBEICHUS
n/n Ilaaun (@akr 000py10BaHNs LIEHTPA




€CTEeCTBEHHOHAYYHOMI
U TEXHOJIOTHYeCKOM

HANpPaBJICHHOCTEl
«Touka pocta»

1. Beenenue (14)

BBonHoe 3anstue. Llenu u 3anaun KomrmbrorepHoe
1 Kypca. TexHuka 6€30MacHOCTH. 000pyI0BaHNE
2. TennoBble siBjaenus (12 1)
Pa3HooOpa3ue TemioBsIX siBieHud.  [KommbrorepHOe
2 TemoBoe paciivpeHue Teil. 000py0BaHKE
JlaGopaTopnast pabota OGopynoBaHue AJis
«I3MEHEHNs IIMHBI Tella IPU mabopaTopHbIX paboT U
VIEHUYIECKUX OTBITOB
3 HarpEeBaHUH U OXJIAKICHUNY.
Tennonepenaua HaGnronenue OGopynoBaHue 1Jis
IEMOHCTpauil
TETUTONPOBOIHOCTH BOJIBI U
4 BO3/yXa.
JlaGopaTopnas pabota O6opynoBaHue AJis
«3mepenne ynenpHOU mabopaTopHbIX paboT U
YUEHUYECKUX OTIBITOB
TEIII0EMKOCTH Pa3TUIHBIX (Ha 6a3e KOMIUJICKTOB
g OI'D
5 BEIL[ECTBY.
[Li1aBieHue 1 OTBEpICBAHUE.
JlaGopaTopnas paborta «OTIuBKa
6 napa)uHOBOTO COJIIATUKAY
JlaGopaTopnas pabota O0opynoBaHue AJis
«HabmroneHue 3a miIaBjIeHUEM J'Ia60paT0pHBIX pa60T u
YUEHUYECKUX OIBITOB
7 JIbJ1a%
Pemienue oMMnuagHbIX 3a1a4 O6opynoBaHue Jist
MEeMOHCTpAIHii
8 Ha YpaBHEHHE TEIUIOBOTO OanaHca
Pemenne onMMnuagHbIX 33124 O6opynoBaHue i1
NIEMOHCTpanuil
9 Ha pacy€T TEIJIOBBIX MPOIIECCOB
10 JlaGopaTopus KpucTamiorpapu.
VcnapeHue u KOHIEHCaIusl. O6opynoBaHue st
11 NEMOHCTpaLUi
CoctaB aTmMocdepsl, O6opynoBaHue i1
NIEMOHCTpaLuil

12

HaO0II0ICHUE TTepexoa




HCHACBIIICHHBLIX IMAapOB B

HACBIIIICHHBIE.
Biia>xHocTh BO3TyXa Ha pa3HbIX OO6opynoBaHUE ISt
13 KOHTHHEHTaX IeMOHCTpaIuit
3. dnexkTpuueckue sapiaeHus (8u4)
Mukpomup. Monenu atoma, OOGopynoBaHue 1Jis
IEMOHCTpaLuil
14 cylecTBoBaBiue A0 Hagana XIX
Vcropust OTKpBITUA U JEUCTBUSA KommnbrorepHoe
000pyI0BaHNE
15 rajbBaHUYECKOrO JJIEMEHTA
Hcropust co3manust 2JeKTpoHOopHO
16 MaIllHbI
OneiThl BosbTa. DnekTpudeckuii KomMmnbrorepHoe
000pyTI0BaHNE
17 TOK B DJICKTPOJIUTAX.
Pemienne onmuMmnuaaHbIX 3a7a49 Ha OOGopynoBaHue IS
IEMOHCTpanuil
18 3aKOHBI IOCTOSTHHOTO TOKa
Habntoienne 3aBUCHMOCTH O6opynoBaHue st
IEMOHCTpaui
CONPOTHUBIICHUS IPOBOJAHUKA OT
19 TEMIIEPATYPHI.
JlaGopaTopHas pabota OOGopynoBaHue AJis
«OrmpeneneHne CTOMMOCTH mabopaTopHbIX paboT U
YUEHUYECKUX OTIBITOB
M3pacX0JOBAaHHOM 3JIEKTPOdHEPruu  |(Ha 0a3e KOMIUIEKTOB
g OI'D
10 MOIIHOCTHU MOTPEOUTENS U IO
20 CUETUUKY»
Pemenue oMMnuagHbIxX 3a1a4 O6opynoBaHue st
IEMOHCTpaIui
21 Ha TEIJIOBOE JICHCTBHUE TOKA

4. JneKTpOMArHUTHBbIE ABJIeHHs (34)

QHGKTpOMaFHI/ITHLIe SABJICHUS.

O6opynoBaHue st

25

IEMOHCTpaIui
22 JIEKTPOU3MEPHUTEIbHbIE TPUOOPHI.
MarnuTHas aHoManus. MarautHele  |[OOopyaoBaHue A7
IeMOHCTpaIui
23 Oypu
PasHoBugHOCTH
24 DIIEKTPOABUTATEIEH.
5. OnTuyeckue siBjieHus (74)
VICTOYHMKH CBETa: TEIJIOBHIE, O6opynoBaHue s




JIFOMUHCCIICHTHBIC

IEMOHCTpaLuil

JKCIIEpUMEHT HaOIIOICHNUE.
MHOTrOKpaTHOE U300pakeHue

MpCAMETA B HECCKOJIBKHUX IMJIIOCKUX

26 3epKajax.
M3roToBUTH MEPUCKOII U C €T0 O6opynoBaHue 1Jis
IEMOHCTpaLuil
27 MOMOIIIBIO TPOBECTHU HAOTIOACHUS
[IpakTUUecKOe UCIOIB30BAHNE OGopynoBaHue 1Jis
IEMOHCTpanuil
28 BOTHYTBIX 3€pKall
3puTeNbHbIE UIUTIO3UH, O6opynoBaHue s
IEMOHCTpaLuil
MOPOKIAEMBIE TIPEIIOMIICHHIEM
29 cBeTa. Mupaxmu.
30 Pa3BuTHE BOJIOKOHHOW ONITHKH
Mcnosnb30BaHuE 3aKOHOB CBETA B
31 TEXHUKE
6. HUesroBek u mpupoaa (44)
32 ABTOMATHKa B HaIlICH KU3HU . KommbrorepHoe
33 Pammo u reneBunenne 000pyTI0BaHNE
ANbTepHATUBHBIE HCTOUYHUKU
34 bHeprur. Buapl aeKTpocTaHInid
Hayka ceroansi. Hayka u
35 0€301aCHOCTH JIFOICH.
KanennapHo-temaTndeckoe njiaHupoBanue 9 kiace
No |[Tata Tema ypoka Hcnoab3oBanue [pruMeYaHue
[IPOBEJICHUS
n/n ([laan (@akr 000py10BaHMS LIEHTPA
eCTeCTBEHHOHAYYHOI
U TeXHOJIOTH4eCKOMI
HANPaBJCHHOCTEH
«Touka pocra»
1. Beeaenue (14)
Beonnoe 3anstue. Llenu u 3agaun KoMmmberorepHoe
1 Kypca. Texnuka 6€30MacHOCTH. 00opyI0BaHUE
2. Kunematuka (7 4)
CriocoObI onucaHus O6opynoBaHue s
IEMOHCTpanuil
2 MEXaHUUYECKOTO JABMKCHUS




[IpssmonrHENHOE PAaBHOMEPHOE

NBUKEHUE M0 TI0CKoCcTH? CMOTpS

O6opynoBaHue s
NIEMOHCTpaLui

3 13 KaKOW TOYKH HAOIIO/IaTh
OTHOCHUTENBHOCTD JABHKEHUS. O6opynoBaHue JUist
eMOHCTpaIHi
4 CnoxeHue IBUKEHH.
JlabopamopHvle pabomoi: O6opynoBaHue AJis
«3ydeHnne IBM>KEHUSI CBOOOTHO mabopaTOPHBIX padboOT U
VIEHUYIECKUX OTBITOB
rajaromero renay, «Msyyenune
3) NIBHKECHHUS TEJIA IO OKPYKHOCTH»
Kax u xyia mosnerena BUIIHEBas OGopynoBaHue 1Jis
IEMOHCTpaLuil
Koctouka? PacueT TpaekTopun
NBY>KEHUS TEJT U IEPCOHAKEN
6 paccka3oB P.Pacms o Mronxay3ene
Hcropudeckass peKOHCTPYKIIMS O6opynoBaHue st
ITEMOHCTpaui
onbITOB ["anues mo onpeeneHuo
7 YCKOPEHHS (.
OnpeneneHue CKOpOCTH OGopynoBaHue 1Jis
TEMOHCTpaui
PAaBHOMEPHOTO JIBIXKEHUS TpU
MCII0JIb30BaHUU TPEHaXepa
8 «OeroBas TOPOXKKay.
3. lunamuka (84)
Cuna BoJu, cuja yOexaAeHUs Uiu O6opynoBaHue st
IIEMOHCTpaIui
9 cuia - (pu3uvecKas BeaudruHa?
JlabopamopHas paboma: O6opynoBaHue Jist
10 «3MepeHne Macchl Telay MabopaTOPHBIX padOT U
J/IBM>xeHUe Tena moJ ACHCTBUEM [YYEHUYECKUX OIIBITOB
11 HECKOJIbKUX CUJI
JIBUKEHHE CUCTEMBI CBSI3aHHBIX O6opynoBaHue i1
NIEMOHCTpanuil
12 Tel
JlabopamopHvle pabomei: «3yuenne/O00pyaI0BaHUE TS
TPEHUSI CKOJIBKCHUSD)
1abopaTOPHBIX PabOT U
13 YUEHUYECKUX OIBITOB
14 JlnHaMuKa paBHOMEPHOTO JBIKEHUs: (OO0pyIOBaHHE IS




10 OKPY’KHOCTH IEMOHCTpaLUi
Vcropus pa3Butus npeacrasieHuii  (O0opynoBaHue Uis
NIEMOHCTpaLuil
15 o Becenennoii. CosiHeuHast cucrema.
OTKpBITUS HA KOHUUKE Iepa. O6opynoBaHue 11
IEMOHCTpaLuil
[TepBbIe NCKYCCTBEHHBIE CITYTHHKHU
16 3emutn.
4. Umnyabc. 3aK0H cOXpaHeHUs1 UMILyJibca (349)
17 Kax BbI IXTy Ha30BETE. .. KomnerotepHoe
18 PeakTrBHOE JABM)KEHUE B IpUpoJie.  (00OpyroBaHUE
Paccienosanue JITII ¢ momomsro KomnerorepHoe
000pyI0BaHNE
19 3aKOHA COXPAaHEHUS UMITYJIbCa
5. CraTuka (24)
JlabopamopHas paboma: O6opynoBaHue AJis
«OmnpeneneHue NEHTPOB Macc 1abopaToOpHBIX PaboT U
VICHUYIECKUX OIBITOB
20 pa3IMYHbIX TeJ (TpH crocoba)y
[IpuMeHeHne MpOCThIX MEXaHU3MOB B [KOoMIIbIOTEpHOE
CTPOUTENBCTBE: OT 3EMJITHKH JI0 000pyIoBaHKe
21 HeOockpeba
6. Mexann4yeckue Kojie0aHus U BOJIHBI (34)
22 Bupl MasTHUKOB 1M UX KosiebaHuil  (OGopyaoBaHue s
23 Uto nmepeHocut BosiHa? MEMOHCTpaIuit
KonebarenbHble CUCTEMBI B IPUPOJIE
24 U TEXHUKE
7. DNeKTPOMArHUTHBIE KOJIeOaHNsI U BOJIHBI (24)
JKCIiepUMEHTalIbHAs ITPOBEPKa KommbrorepHoe
000py/TI0BaHKE
25 cBOMCTB DM BOJIH.
HccnenoBanue snekTpoMarHuTHoro  [KommnerorepHoe
00opynoBaHue
26 n3inyuenuss CBU-neun
8. OnrTuka (44)
. UsroroBnenune moaenu KomMmmbrorepHoe
00opynoBaHue
27 KaJIelI0OCKOIa.
JKCIiepUMEHTANIbHAS TTPOBEPKa O6opynoBaHue s
IEMOHCTpaLUi
28 3aKOHA OTPAKEHUS CBETA.
JlabopamopHnas paboma: O6opynoBaHue s
«M3mepeHne mokasarens mabopaTopHBIX paboT U
VUEHUYECKUX OTBITOB
29 [IPETIOMIIEHHUS BOABI)
Kak oTiruarorcst mokasareinu O6opynoBaHue ISt
30 IEMOHCTpaIuit




‘HpGHOMHeHI/IH OBCTHOTI'O CTCKJIA

9. ®u3nka aToMa U ATOMHOTO siApa (44)

[Tornonienue u ucnyckanue ceera  [KoMmbroTepHOE
000py1I0BaHNE
31 aroMaMu. ONTHYECKUE CIICKTPBI.
32 M3mepenue KITJI comreunoii 6arapen [KoMnbioTepHoe
BisiHue pagroakTUBHBIX 00opynoBaHue
33 W3JTy4CeHUI Ha )KUBbIE OPTaHU3MBI
CriocoObI 3a1UTHl OT
34 paIOaKTHBHBIX U3Ty4CHUN
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