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IlnannpyemMble pe3yabTaTbl 0CBOEHHS IPOrPAMMbI BHEYPOUHOI JeATeJIbHOCTH
«IKcnepuMeHTAPHIi M0 PU3KKe» (C HCMoab30BaHUeM o0opyaoBanus «Touka pocra») B 7-9
KJIaccax.

Peanuzanus nporpaMMsl ciocoOCTBYET JOCTUKEHHIO CIEAYIOIUX Pe3yJIbTATOB:

JInuHOCTHEIE:

B cdepe IMYHOCTHBIX YHUBEPCATBHBIX YUeOHBIX JEHCTBUN yUaIHXCSL:

* yueOHO-TT03HABATEIbHBIN HHTEPEC K HOBOMY YUeOHOMY MaTepuaily U Crioco0am petieHus
HOBOM 3a7a4m;

¢ OpUCHTAaIMd HAa IOHUMAHHUE IIPUYNH YCIICXa BO BHey‘le6H0ﬁ ACATCIIBHOCTH, B TOM 4YHCJIC Ha
CaMOaHAaJIM3 U CAMOKOHTPOJIb PE3YyJIbTaTa, Ha aHAJIN3 COOTBCTCTBHA PE3YJILTATOB Tp€6OBaHI/I$IM
KOHerTHOﬁ 3aJa4u,

* CIIOCOOHOCTB K CAMOOIICHKE Ha OCHOBE KPUTEPUEB YCIICITHOCTH BHEYUCOHOH JICATEIBbHOCTH;
Obyuarowuiics noyYuUm 603MOACHOCMb OISl POPMUPOBAHUA.

® BHYTpeHHCfI MMO3UIIMH HIKOJIbHHMKA Ha YPOBHEC IMOJIOXKUTCIIbHOI'O OTHOIICHHA K IIKOJIC,
IIOHUMAaHUuA H606XOI[I/IMOCTI/I YUCHUA, BBIPAXKCHHOT'O B npeo6naﬂaHI/m y‘le6HO'HO3HaBaTeJIbHBIX
MOTHBOB,

* BBIpQ)KEHHOHN yCTOMYMBON yueOHO-1103HAaBAaTEIbHON MOTUBALIUN YUEHUS;

® YCTOﬁqHBOFO y‘le6HO-HO3HaBaTCJ'ILHOFO HHTCPECCAa K HOBBIM O6H_II/IM crocobam PCUICHUA 3a/1a4.

MeTal’lpe}IMeTHLle:

B cdepe peryiTUBHBIX YHUBEPCAJIBHBIX yU€OHBIX AEUCTBUN YUaIIIUXCS:

* [IJJAHUPOBATH CBOM JIEVCTBUS B COOTBETCTBUHU C TOCTABJICHHOM 3a/1a4eii U yCIOBUSAMHU €€
peanu3anuu, B TOM YUCJIE BO BHYTPEHHEM IUIAHE;

* YYUTBIBATh YCTAHOBJIEHHbBIE MPAaBWJIA B IUTAHUPOBAHUH U KOHTPOJIE CIIOCO0A pEeIIeHMS;
* OCYLIECTBJISATh UTOTOBBIN U ITOIIArOBBIN KOHTPOJIb IO PE3YJIbTATY;

¢ OLCHUBATH IMPABHUJILHOCTH BBIITOJTHCHU A }IGIZCTBHH Ha YPOBHC aJIGKBaTHOﬁ peTpOCHeKTHBHOﬁ
OLICHKU COOTBECTCTBUSA PE3YJILTATOB Tpe60BaHI/IHM ﬂaHHOﬁ 3aga4u 1 33)13.‘{HOI7I 06J'IaCTI/I;

* aJIEKBaTHO BOCIIPUHUMATD MIPEJIOKEHHS U OLIEHKY YUUTEIeH, TOBApUILEeH, poAUTeNei u
JIPYTUX JTHOJEH;

* pa3nu4aTh cocod u pe3yabTaT ACUCTBHSL.
Obyuarowuiics nowLyyum 803MOHCHOCHb HAYYUNICAL:
* B COTPYAHUYECTBE C YIUTEJIEM CTaBUTh HOBBIC yUeOHBIC 3a/1a4H;

¢ IPOABJIATH TO3HABATCIIBHYO HHHUIIMATUBY B y‘-ICGHOM COTPYAHHUYCCTBE,



* CAMOCTOATEJIBHO aJICKBATHO OLICHUBATH MPABUILHOCTD BBITTOJIHEHHUS IEUCTBUS U BHOCUTD
HE0OXOAMMBIE KOPPEKTUBBI B UCIIOTHEHUE KaK 10 XOIy €T0 peaau3alliy, TaK ¥ B KOHIIE
EUCTBUAL.

B cdepe noznaBaTeibHBIX YHUBEPCAIBHBIX YUEOHBIX ACUCTBUN YUAIIUXCS:

* OCYUIECTBJISTH TOMCK HEOOX0AUMOM WH(POPMAIINH /TS BBITIOJIHEHUS BHEYYEOHBIX 3aaHUH C
UCIIOJIb30BaHUEM YUEOHOH TUTEpaTyphl U B OTKPHITOM HH(POPMALIMOHHOM MIPOCTPAHCTBE,
SHIMKJIIOTICINiA, CIIPABOYHHUKOB (BKJIIOYAs HJICKTPOHHBIE, TU(PPOBBIE), KOHTPOIUPYEMOM
IIPOCTPAHCTBE

Nurepuera;

* OCYHIECTBJIATH 3anUCh ((PUKCaIHIO) BEIOOPOYHON HH(POPMAIIMK 00 OKPYXKAIOIIEM MUPE U O
cebe caMoM, B TOM YHCIe C TOMOIIbIo nHCTpyMeHToB MKT;

* CTPOUTH COOOIICHNUS, MPOSKTHI B YCTHON M MUCBMEHHOM (hopme;
* IPOBOAUTH CPABHEHUE U KIACCU(DUKALMIO 110 3a/JaHHBIM KPUTEPUSIM;
* YCTaHABJIMBATh IPUYNHHO-CIICACTBEHHBIEC CBS3U B U3y4aeMOM KPYre SBICHUM;

* CTPOHTH PACCYKJICHUS B (hOpME CBSI3H MPOCTHIX CYKISHUI 00 00BEKTe, €r0 CTPOCHUH,
CBOMCTBAX U CBS3aX;

Obyyarowuiicsa noay4um 603MONCHOCHb HAYUUMbCAL:

* OCYIIECTBJISATH PACIIMPEHHBINA MOUCK HHPOPMAIIMH C UCTIOJIH30BAHUEM PECYPCOB OMOIUOTEK U
cetu HTEpHET;

* 3aMMChIBaTh, (PUKCHPOBATH HHPOPMALIHIO 00 OKPYKAOLIMX SBJICHHUSX C TOMOILBIO
uHctpymentoB UKT;

* OCO3HAHHO U MTPOU3BOJILHO CTPOUTH COOOIIEHHS B YCTHON U MUCbMEHHOU (hopme;

* OCYUIECTBJIATH BBIOOP Haubosee 3(h(heKTUBHBIX CIIOCOOOB pelIeHHs 33124 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* CTPOMUTB JIOTUYECKOE PACCYKIAECHUE, BKIIFOUAIOIIEE YCTAHOBJICHUE IPUUYNHHO-CIIEACTBEHHBIX
CBsI3EH;

* MOTYT BBIMTH Ha TEOPETUUYECKUI YPOBEHb PEIICHUS 33]1a4: PEIICHHUE 110 ONPEIEICHHOMY
IJIaHy, BIaJ€HUE OCHOBHBIMU ITPUEMAMU PEIICHMS], OCO3HAHUS AEATEIBHOCTH 10 PEIIECHUIO
3a/1a4u.

B chepe KOMMYHUKATHBHBIX YHUBEPCATIbHBIX YUEOHBIX JEHCTBUN yUalXCs:

* aJICKBaTHO MCIOJIb30BaTh KOMMYHHUKAaTHBHBIC, TTPEK/IE BCETO - pEUEBhIE, CPE/ICTBA IS
PEIICHUS Pa3IMYHBIX KOMMYHHKATUBHBIX 33/1a4, CTPOUTH MOHOJIOTUYECKOE COOOIIIECHHE, BIIAJIETh
JINAJIOTUYECKON (hOPMOI KOMMYHHKAITUHU, UCTIOJIb3YSI, B TOM YHCJI€ CPEACTBA U MHCTPYMEHTHI
UKT u nucTaHIIMOHHOTrO OOIIEHHUS;

¢ IOIMYCKAaTb BO3BMOKHOCTh CYIIICCTBOBAHUA Y nrojaei PAa3JIMIHBIX TOYCK 3pCHHA, B TOM YUCJIC HC
COBIIaAarOmux C €1ro CO6CTBCHHOI>'I, U OPUCHTHUPOBATHCS HA MO3UIUIO ITAPTHEPA B 06LI_ICHI/II/I n
BSaHMOHCﬁCTBHH;

* YYUTBIBATh Pa3HbIE MHEHUSI U CTPEMUTHCS K KOOPAUHAIIMY PA3IMUHbIX TO3UIUHI B
COTPYAHUYECTBE;

® (I)OpMy.]'II/IpOBaTB COOCTBEHHOE MHEHHE U IIO3UIIHIO,



¢ IOroBapuBaTLCA U IIPUXOJUTH K 06H16My PEIICHUIO B COBMECTHOM JACATCIIBHOCTH, B TOM YHCJIIC
B CUTyallud CTOJIKHOBCHHUS UHTCPECOB;

Obyuarowuiicst noIYUUmM 603MONCHOCHb HAYYUMbCA!

* YYUTHIBATh U KOOPAUHUPOBATH B COTPYAHUYECTBE OTIMYHBIE OT COOCTBEHHOMU MO3UIMH APYTUX
JIIOJICH;

® YYUTBIBATh PA3HBIC MHCHHWA U UHTCPECHI U 000CHOBEBIBATh CO6CTBCHHy1-O IIO3UIHUIO,
* IOHUMATh OTHOCUTEILHOCTh MHCHUM U noaAxoa0B K pCUICHUIO Hp06HeMBI;

* ApPryMEHTUPOBATH CBOKO MO3ULIUIO U KOOPAUHUPOBATH €€ C MO3ULIMAMHU IIAPTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOMU JACSITEILHOCTH;

* 3371aBaTh BOIPOCHI, HEOOXOAUMBIE JUIsl OPTaHU3aIMH COOCTBEHHOI IEATENBHOCTH U
COTPYJIHUYECTBA C TAPTHEPOM;

® OCYHICCTBJIATH B3aUMHBIN KOHTPOJIb U OKAa3bIBATh B COTPYAHHUYCCTBC HCOGXOIII/IMYIO
B3anMOIIOMOIIb.

IIpenmernsbie:

- OPUCHTHPOBATLCA B ABJICHUAX U 00BeKTax OKpY?Karoumero Mupa, 3HaTb rpaHUIbl UX
IMPUMCHUMOCTH,

- IIOHUMATh ONpeAeTIeHNUs PU3NIECCKUX BETMYMH ¥ IOMHUTH OTIPEIENISIONUe (hOPMYJIBL;

- IOHUMATh KaKUM (PU3MYECKUM PUHIUIIAM B 3aKOHAM MOTYMHSIOTCS T€ UM HHbIE OOBEKTHI U
SIBJICHUSI TIPUPOJIBL;

- 3HaHUC MOJCIIN ITIOUCKa peIJ_IeHI/Iﬁ JJIA 3a1a4 110 (I)I/IBI/IKC;

- 3HaTb TCOPCTUICCKHUEC OCHOBbBI MATCMATUKH.

puMedaTh MOJIEIN SIBIICHUM 1 0OBEKTOB OKPYIKAIOIIET0 MUPA;

AHAJIN3UPOBATD YCIIOBUC 3a/1a4U;

Hepeq)OpMy.HI/IpOBaTB U MOJCINPOBATh, 3aMCHATH UCXOJHYIO 3a/1a9y )Ipyl"Oﬁ;

COCTAaBJIATH IJIaH PCHICHUS,

BBIZIBUT'aTb U TPOBEPATH IMPEAJIaracMbIC JJIsI pCIICHU A THITIOTC3bI;

BJIaACTb OCHOBHBIMU YMCTBCHHBIMHU OIICpallUsIMU, COCTABJISIFOIIIUMU MTOUCK PCILICHUA 3a1a1H.

Coaep:xaHue NporpaMMbl BHEYPOYHOM 1eATEILHOCTH

7 kiaace

BBenenue. Beonnoe 3anstue. llenu u 3amaun kypca. TexHuka 6€30mMacHOCTH.

Pouanb IKCIICPUMEHTA B )KM3HHU Y€JI0BCKA.



Teopus: 13y4nTh OCHOBBI TEOpUHU MOrpeIHOCTEN. [10rpemHOCTH IPSIMBIX U KOCBEHHBIX
M3MEPEHUI, MaKCUMaJbHas MOTPEUTHOCTh KOCBEHHBIX U3MEPEHUI, YUET MOrPEIIHOCTEN
u3MepeHui mpu noctpoenuu rpadukos. [IpencraBnenue pe3ynbTaToB H3MEpeHHid B popme
Ta0IMI] ¥ TPadUKOB.

Ilpaxmuxa: OCHOBBI TEOPUU NOTPEIIHOCTEW IPUMEHSATDH IIPU BBIIOJIHEHNN SKCIIEPUMEHTAIbHBIX
3aj1a4, IPaKTHYECKUX PadoT. (€ HCMoIb30BaHueM 00opynoBanus «Touka pocray)

Xapakmepucmum OCHOBHBIX 8U008 0esIMENbHOCHU:

[TpuBOANTE TPUMEPHI 0OBEKTOB U3yueHHs (Hr3UKU ((PU3NUECKUe sIBICHUS, (PU3NIECKOe TeJoO,
BEIIECTBO, pu3nueckoe mnose). Habnronate u aHam3upoBaTh PU3MUECKUE SBICHHS
(pukcupoBaTh N3MEHEHHSI CBOMCTB 0OBEKTOB, CPABHUBATH X U 000011aTh). [I03HAKOMUTHCS C
HKCIEPUMEHTAIBHBIM METOJIOM HccieoBanus npupoasl. COopka mpuOOpOB ¥ KOHCTPYKITHHA.
Hcrionp30BaHue H3MEPHUTENBHBIX TPUOOPOB. BhIMoHEHHE 1a00PaTOPHBIX M MTPAKTHYECKIX
pabot. J[narnocTuka u yCTpaHEeHHE HEHCIIPABHOCTEH

HpI/I60pOB. BI)ICTpaI/IBaHI/Ie THUIIOTE3 HA OCHOBAHUHN NMCHOIIIUXCS TaHHBIX.
MexaHHuKa.

Teopus: PaBHOMEpHOE U HEpaBHOMEPHOE JABIKeHHE. | paduyeckoe npencraBieHne ABIKEHHS.
Pemenue rpaguyeckux 3agau, pacueT MyTH U CPeIHEN CKOPOCTH HEPAaBHOMEPHOI'O IBUYKEHHUS.
[Tonstne nnepunu u nHEpTHOCTH. LleHTpobeknas cumna. [lpuMeHeHne TaHHBIX (PU3NUECKUX
IIOHSITUH B KU3HEICIATEIbHOCTH YesloBeka. Cuia ynpyrocTH, cuia TPEHUs.

Ipaxmuxa: VccnenoBanue 3aBUCUMOCTH CHIIBI YIPYTOCTH, BOSHUKAIOIICH B MPYKUHE, OT
crenenu nedopManuu npyxkunsl. OnpeneneHue ko uimeHTa TpeHus Ha TpudomeTpe. (¢
HCI0JIb30BaHueM o0opynoBanus «Touka pocray)

I/ICCJ'ICI[OBE[HI/IC 3aBUCUMOCTH CHUJIBI TPCHUA OT CUJIBI HOPMAJIBHOI'O OABJICHUS.
Xapakmepucmuka OCHOBHBIX 6U008 0esTMeNbHOCHIU:

Amnanus Tabauu, rpadukos, cxem. [Tonck o0bscHeHMs HabI0AaeMbIM COOBITHAM. OnpeieneHe
CBOWCTB MPUOOPOB MO YepTekaM U MOAEISAM. AHAJIN3 BO3HUKAIOIINUX MPOOIIEMHBIX CUTYAIUH.
N300paxkaTh cuCTEMY KOOPJMHAT, BBIOMPATh TEJIO OTCYETA U CBSI3BIBATH €TO C CUCTEMON
KoopauHaT. Mcrnonb30BaTh CUCTEMY KOOPJMHAT ISl U3YUYEHUS MPSIMOIMHEHHOTO ABUKEHUS
tena. Coopka mpuOOpPOB U KOHCTPYKIMHU. Mcronbp30BaHre U3MEPUTEIBHBIX TPUOOPOB.
BeinonHenue 1abopaTopHBIX M MPaKTHUECKUX padoT (€ HCMOJIb30BAHHEM 000PY/10BAHUS
«Touxka pocra»). J[uarHocTka U ycTpaHeHHE HEUCTIPaBHOCTEH mpuOopoB. BeicTpanBanue
TUIIOTE3 Ha OCHOBAHWHU UMEIOLINXCS TaHHBIX. KOHCTpyupoBaHue u MOAEIHMpPOBaHNUE.
BeinonHenue 3a1aHuii Mo ycoBepIIeHCTBOBaHUIO TPpUOOPOB. PazpaboTka HOBBIX BapUAaHTOB
onbITOB. Pa3zpaboTka u mpoBepka METOAMKH SKCIIEpUMEHTalIbHON paboThl. PaboTa B Manbix
rpynnax. AHaJIU3UPYIOT, BEIOUPAIOT U 0OOCHOBBIBAIOT CBOE pellIeHHE, IeHCTBHSL.
[IpencraBieHue pe3ynbTaTOB MAPHOM, IPYNIOBON AEATEIBHOCTH. YUacTHe B AUAJIOTe B
COOTBETCTBUH C IPABUIIAMU PEYECBOTO TIOBEICHUSI.

I'mapocraTuka.

Teopus: 3akon Apxumena, 3akoH [lackais, rupocTaTHYECKOE JaBICHHUE, COOOIIAIOIIHECS
COCY/Ibl, TUIPABIMYECKUE MAIITHBI.

Ilpaxmuxa: 3a0ayu: BHITATKUBAOIIAS CHJIA B PA3IMYHBIX CUCTEMAX; IPUOOPHI B 331a4ax
(coobmaronmecs: CoCybl, THAPABINYECKUE MAIITMHBI, pPhIYaru, 0JI0KH). IKCTIEpUMEHTAIbHBIC
3aIaHU:

1)u3mepenue cuibsl Apxumesa, 2)u3MepeHre MOMEHTa CHIIbI, ISHCTBYIOIIEro Ha phlyar,
3)uzmepenue



paboThI CHIIBI YIPYTOCTH MPH NMOABEME IPy3a C HOMOIIBIO TOJABUKHOTO MIIM HEMOBU)KHOTO
6110Ka.(¢c ncnoJib30BaHueM ooopynoBanus «Touka pocray)

Xapakmepucmuka OCHOBHBIX 8UO08 OesIMEeNbHOCHU:

Amnanus Tabnun, rpadpukoB, cxeM. [Torck o0bsicHeHus HabI0AaeMbIM coObITHIM. COOpKa
nprOOPOB U KOHCTPYKIHiA. Mcrionb30Banne n3MepUTeNbHBIX TPUOOPOB. BrinoaHenne
71a00paTOPHBIX U MPAKTUUECKUX paboT. JIMarHoCTHKA U YCTpaHEHHE HEUCIIPaBHOCTEH PHUOOPOB.
BricTpanBaHue runoTe3 Ha OCHOBAaHUU UMEIOLUXCs JaHHbIX. KOoHCTpyupoBanue u
MojenupoBaHue. Pabora B MasbIX rpynnax. AHaIM3UPYIOT, BBIOUPAIOT U OOOCHOBBIBAIOT CBOE
pewienue, nercteus. lIpencrasienne pe3yabTaToB NapHOM, IPYIIIOBOM JEATEIBHOCTH.
[ToaroroBka cooOIIEHMH 1 10KIaJ0B. YyacTue B AMAJIOre B COOTBETCTBUHU C IPaBUIAMU
pEUEBOro NOBEICHU.

CraTuka.

Teopus: bnok. Peruar. PaBHOBecHE TBEPABIX TEN. Y CIOBUS paBHOBECHA. MOMEHT CHUJIBI.
[IpaBuno momenToB. LlenTp Tsxectu. MccnenoBanue pa3anyHbIX MEXaHUYECKUX CUCTEM.
KomMOuHupoBaHHBIE 3371a41, UCTIONB3YS YCIOBUSI PABHOBECHUSI.

Ilpaxmuxa: VI3roToBiienue padboTarouieil cucreMbl 0J10KOB.
Xapakmepucmuka OCHOBHBIX U008 OeAMENbHOCNUL:

Amnanu3 tabaun, rpadukoB, cxeM. [Touck oObsicHeHHs Ha0 0 1aeMbIM COOBITHAM. OnpeneneHre
CBOICTB MPUOOPOB 10 YEPTEKaM U MOJENISAM. AHAINU3 BO3HUKAIOUINX MTPOOJIEMHBIX CUTYalIUH.
HaGuronate neficTBUe MPOCTHIX MeXaHU3MOB. [103HAKOMUTBCS ¢ PU3NIECKON MOJICITBIO
«abcomoTHO TBEP0E Teso». Pemarey 3aaun Ha MpUMEHEHUE YCIOBUs(IIPaBHIia) paBHOBECHS
peruara. [IpuMeHsTh yciioBue (MpaBuiio) paBHOBECHUS pbIvara Jiisi OObsICHCHHS ISHCTBUS
Pa3TUYHBIX HHCTPYMEHTOB, UCIIOIB3YEMBIX B TEXHHUKE U B ObITy. COOpKa MpuOOpOB H
KOHCTPYKIUH. Vcrionp30BaHe H3MEPUTETBHBIX TIPUOOPOB. BrIMoHEeHNE Ta00PATOPHBIX H
MPAKTHYECKHUX paboT. JlmarHoctuka u

YCTpaHEHHE HEUCTIPaBHOCTEN MTPUOOPOB. BricTpanBaHue runoTe3 Ha OCHOBAaHUU UMEIOTIIHXCS
naHHbIX. KoHCcTpynpoBanue u MojenrpoBanue. BolnonHenue 3agaHuii o
YCOBEPIICHCTBOBaHHUIO PpUOOpOB. PazpaboTka HOBBIX BapHAHTOB OMBITOB. Pa3paboTka u
MPOBEPKa METOJUKHU HKCIIEPUMEHTATHHON PaOOTHI.

Pabota B ManbIx rpynnax. AHaJIU3UPYIOT, BBIOMPatOT 1 00OCHOBBIBAIOT CBOE pEIlIEHUE,
neiicrus. [Ipencrasnenne pe3yabTaToB IApHOM, TPyNIOBOH nesTenbHoCTH. [loaroroska
cooOuieHni 1 JokIa10B. OCyIECTBISIFOT CAMOOLIEHKY, B3aUMOOLICHKY JESTEIbHOCTH. Y4YacTue
B IMAJIOTe B COOTBETCTBUU C IIPAaBUIIAMH PEUYEBOTO TIOBEIECHUS.

8 kiace

TenyoBLle siBJEHUS.
TennoBoe pacmupenue Tein. [Ipoieccsl naBiaeHus: 1 OTBEPJAEBaHUS, UCTIAPEHUS U
KoHJIeHcanuu. Temionepenaya. BiiaxxHOCTh BO3/1yXa Ha Pa3HbIX KOHTUHEHTAX.

Hemoncmpayuu: 1. Habnronenue tasHus ib1a B Boge. 2. CKOpOCTH UCTIAPSHHS Pa3THYHBIX
xwuakocred. 3. TeroBbie qBUTATETN OYIyIIero.

Jlabopamopnvie pabomei (¢ Henosib30BanneM obopynoBanus «Touka poctay): 1. 3menenus
JUITMHBI TeJla U HarpeBaHUU U oxJaxaeHuu. 2. OTIuBKa napaguHOBOIO COAaTHKA. 3.



Hab6nronenue 3a maBnenunem jbaa 4. OT 4ero 3aBUCUT CKOPOCTh UCTIAPEHUS KUIKOCTH? .
HabmoieHue TermionpoBOIHOCTH BOIBI M BO3IyXa.

Xapakmepucmuka OCHOBHBIX 8UO08 OesIMEeNbHOCHU:

CamocTosaTenbHO GOPMYIHUPYIOT MO3HABATEIBHYIO 32/1a4y. Y MEIOT C TOMOIIBIO BOITPOCOB
n00BIBaTh HEJOCTAIONIY IO HH(pOopMaIuio. Mcnoap30BaHne N3MEPUTENBHBIX TPHOOPOB.
Brinonnenue n1abopaTopHbIX U MPaKTHUYECKUX padoT. JIMarHoCcTUKa U yCTpaHEHHE
HEUCIpaBHOCTEN NprOOpoB. BricTpanBaHue runoTe3 Ha OCHOBAaHUH UMEIOIINXCS JaHHBIX.
KoHcTpyupoBaHue 1 MOJEINPOBAHHUE.

Brinonnenue 3a1anuii Mo yCOBEpIICHCTBOBAHUIO TpUOOpoB. PazpaboTka HOBBIX BAPHAHTOB
onbIToB. PazpaboTka 1 mpoBepka METOAMKHU SKCIIEPUMEHTaIbHOU paboThl. PaboTa B Manbix
rpynmnax. AHaJIU3UPYIOT, BHIOMPaIOT U 00OCHOBBIBAIOT CBOE pellieHue, 1eHCTBUS.
[IpencraBienue pe3yibTaTOB MapHOM, IPYNIOBOM AESITEILHOCTU. YYacTUe B AUAJIOTE B
COOTBETCTBUU C IIPABUIIAMH PEUEBOTO

IIOBCCHU .
DJleKTpUYeCKHe SABJICHUA.

Muxkpomup. Monenu aroma, cymecrsoBasiure 10 Hayana XI1X. Mctopus OTKpbITUS U JEUCTBUSA
raJIbBAHMYECKOTO 3JieMeHTa. VicTopus co3panus anekTpodopHoit MamuHbl. OnbIT Bosbra.
DJIEKTPUUYECKUIN TOK B DJIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnojib3oBaHueM ooopynoanusi «Touka pocray)
1. Monenu aromoB. 2. ["aibBaHIYECKHE 3TIEMEHTHI. 3. DIEKTPOOPHOI
MamuHbL. 4. OnbeiTel BonasTa u [anpBany.

Jlabopamopnvie pabomei: 1. Co3manue ralbBaHUYECKUX 3JIEMEHTOB U3 TIOAPYYHBIX CPEJICTB. 2.
ONEeKTpUYECKUN TOK B )KUIKOCTAX CO3AAHUS «30JI0TOr0 KITFOUUKA) .

Xapakmepucmuka OCHOBHBIX BUAOB JCATCIBbHOCTH!

VYrpaBistoT cBOel MO3HABATEILHON U y4eOHOM IEeATeTbHOCTHIO MTOCPEICTBOM TOCTAHOBKHU
1eNei, TUTAaHUPOBAHUS, KOHTPOJISI, KOPPEKIIMH CBOMX ACHCTBUIA U OLIEHKH YCIEIIHOCTH
ycBoeHus1. CpaBHHBAIOT CIIOCOO U Pe3ysIbTaT CBOMX ACHCTBUIN ¢ 00pa3IOM - JINCTOM
conpoBoxaeHusI. OOHAPYKUBAIOT OTKJIOHEHU. OO TyMBIBaIOT IPUYUHBI OTKIIOHEHUH.
OCyIIeCTBISIFOT CAMOKOHTPOIb U

B3aUMOKOHTPOJIb. Vcnonb30Banne n3MepUTEIbHBIX TPUOOPOB. BrIToIHEHNE Ta00paTOPHBIX U
MpaKkTUYECKuX padoT. JInarHocTuKa U yCTpaHEHHE HEeUCIIPpaBHOCTEN MpuOopoB. BricTpanBanue
TUIIOTE3 HA OCHOBAHMM UMEIOIINXCS JaHHbIX. KOHCTpynpoBaHKHE U MOACIMPOBAHUE.

BHCKTPOMaFHl/ITHBIC ABJICHUSA.

MarnutHoe nosie B BeniecTBe. MaruutHas aHoMaius. Marautsele Oypu. PasHoBunHocTH
AIIEKTPOU3MEPUTENIbHBIX TPUOOPOB. Pa3HOBUIHOCTHU 3IIEKTPOABUTATENIEH.

Hemoncmpayuu (¢ ucnoib3oBanueM odopyaosanus «Touka pocrar): 1. Harnsarocts
MOBE/ICHUS BEIIECTB B MarHUTHOM MoJe. 2. [Ipe3entanuu o

MarHUTHOM I0Jjie 3eMJIM U O MarHUTHBIX Oypsix. 3. JleMoHCTpanus pa3HOBHAHOCTEN
AIEKTPOU3IMEPUTENBHBIX TPUOOPOB. 4. HarmsqHOCTh pa3HOBUIHOCTEH SIIEKTPOIBUTATEIICH.

Jlabopamopuvie pabomul: 1. UccnenoBanue pa3inyHbIX AJIEKTPOU3MEPUTETHHBIX TPUOOPOB.

Xapakmepucmuka OCHOBHbBIX 8U008 0eIMEeNbHOCHIU:



VYnpaBisioT cBOEH O3HABATEILHONW U YUeOHOH 1S TebHOCTBIO TOCPEICTBOM IIOCTAHOBKU
LieJIeH, TUTAHUPOBAHUS, KOHTPOJISL, KOPPEKIIMKA CBOUX ACUCTBUM U OLICHKH YCIICIIHOCTH
ycBoeHusi. CpaBHUBAIOT CIIOCO0 U pe3ysbTaT CBOUX JAEHCTBUN ¢ 00pa3LOM - TUCTOM
corpoBokaeHus. OOHapyXHUBatOT OTKJIOHEHHs. OOyMbIBaOT PUYUHBI OTKIOHEHHH.
OcymiecTBISI0T CAMOKOHTPOJIb U

B3aMOKOHTPOJTb.
Onruyeckue siBJIeHUS.

HcTouHUKH CBETA: TEIUIOBBIE, IIOMUHECLIEHTHBIE, NUCKYCCTBEHHBIE. MI3roTOBIIEHHE KaMepsl -
o0cKypa 1 uccieioBaHue U300paXeH!s C IOMOILbI0 MOoAeIl. MHOroKkpaTHoe N300pakeHue
IIPeIMETa B HECKOJIBKUX IUIOCKUX 3epKaiaX. MI3roTOBUTH MEPUCKOIN U € €r0 MOMOILBIO TPOBECTU
HaOmoieHus. [IpakTrueckoe UCI0JIb30BAHNE BOTHYTHIX 3€pKall. 3pUTENIbHbIE UILTIO3UH,
[IOPOXKIaEMBIE

IMPCJIOMJICHHUEM CBCTA. MI/Ipa)KI/I Pa3zBuTtre BOIOKOHHOM onTuku. Mcnob30BaHuEe 3aKOHOB CBETA
B TCXHHKC.

Hemoncmpayuu(c ucnosib3oBanueM opopynoanusi «Touka pocray)
1. Paznuunble HCTOUHUKY cBeTa. 2. M300pakeHue mpeaMera B HECKOJIbKUX

IUIOCKUX 3epKanax. 3. M3o0paxeHne B BOTHYThIX 3epkaiax. 4. Vicnonb3oBaHue BOJOKOHHOM
ONTUKU. 5. YCTpoiicTBO (poTOanmapaToB, KHHOMPOSKTOPOB, KAJIEHIOCKOIIOB.

Jlabopamopuwvie pabomei: 1. VI3roToBieHne KaMepsl - 00CKypa U UCCIeI0OBaHNE U300paKEHUS C
noMoIkio Moaenu. 2. [IpakTuueckoe mpuMeHeHne mIockux 3epkai. 3. [Ipakruyeckoe
MCIIOJIb30BaHNE BOTHYTHIX 3epKai. 4. I3roToBIIEHUE MIEPUCKOTIA i HAOFOICHHUS C TIOMOIIBIO
MOJICTIH.

Xapakmepucmuka OCHOBHBIX 6U008 0esAMeNbHOCHIU:

VYpaBistoT cBoel O3HABAaTENIbHONW U y4eOHOM 1€ TeTbHOCThIO TOCPEACTBOM ITOCTAHOBKU
1eseH, INIAaHUPOBAHUs, KOHTPOJISA, KOPPEKLIUN CBOUX JIEUCTBUM M OLIEHKH YCIIEITHOCTH
yCBOEHHMs. BRIIEnsoT 1 (opMyIHpyIOT MO3HABATENbHYIO 11€J1b. BBIAETAIOT KOJTMYECTBEHHBIE
XapaKTepUCTUKH 0OBEKTOB, 3aJaHHbIE cilIoBaMU. [[puHUMAIOT MO3HABATENbHYIO LIEb U
COXPaHSIOT €€ IPH BBIITOJIHEHUN

yueOHbIX AelicTBuil. Oco3Ha0T cBoU AeHCTBUs. IMeI0T HaBBIKM KOHCTPYKTUBHOI'O OOILEHUS B
MaJibIX Tpynmax.

YesoBek u mpupoaa

ABTOMaTHKa B Hallel xKu3HH. [IpumMepsl UCTIOJIb30BaHUSI aBTOMATHUYECKUX YCTPOMCTB B HAyKe,
Ha MPOMU3BOJICTBE U B ObITY. CpencTa cBs3u. Paguo u TeneBuneHne. AnbTepHATUBHBIC
WMCTOYHUKH dHEpTUuu. Bumbl anekrpoctannmii. Heo0X0oAMMOCTh SKOHOMHUU TTPUPOTHBIX PECYPCOB
U UCTIOJIh30BaHUS, HOBBIX IKOJIOTUYHBIX U O€30MacHbIX TexHonoruii. Hayka u 6e30macHoCTh
JIIO/IeH.

Hemoncmpayuu: 1. hoToMaTepuanbl U CIalIbI IO TEME.
Jlabopamopuvie pabomei: 1.VI3ydeHne NelCTBUI CPEICTB CBS3H, PAJUO U TEIICBUICHUSI.
Xapaxkmepucmuka 0CHOBHBIX 8UO08 OesIMENbHOCIL:

CamocTosTenbHO GOPMYIHPYIOT TO3HABATEIBHYIO 3a/1auy. Y MEIOT (UM pa3BUBAIOT)
CIOCOOHOCTH C MOMOIIBIO BOIIPOCOB JT0OOBIBATH HEJOCTAIOIIYIO HH(POPMAITHIO.



9 kiaace

Kunemaruka

Crioco0ObI onucaHus MeXaHU4YecKoro ABMxkeHus. Cucrema otcuera. [IpsMonuHeitHOe TBUKECHHE.
[IpssMonrHENHOE PABHOMEPHOE IBHKEHHE 110 IUIOCKOCTU. [IepeMenienue u CKOpoCTh IIpu
PAaBHOMEPHOM NPSMOJIMHEUMHOM JBUKEHHUM MO IJIOCKOCTH. OTHOCUTEIBHOCTD JIBUKEHUS.
Cnoxenue apmxeHuil. [lpunuun nezaBucuMocTu aBuxxeHuid. KpuBonmnelnoe ABMXEHUE.
JIBukeHue Tena, OpPOIICHHOTO 0] YIIIOM K TOpU30HTY. PaBHOMEpHOE IBHKEHUE 110
OKPYXHOCTHU. YTi0Bas ckopocTb. [leproa u yacrora BpaimieHus. CKOpocTh

U YCKOpPEHUE MPH PABHOMEPHOM JIBIYKEHUU IO OKPYKHOCTH.
Jlabopamopnule pabomvi(c HCNOJIb30BaHUEM 000pynoBaHus «Touka pocray):
W3yuenne NBUKEHUS CBOOOIHO M JArOIIEro Tea.

W3yueHue qBUKEHUS 110 OKPYKHOCTH.

HpuMeprle membsl NPpOEKMHbILX U UCCIEe008amMeNbCKUX pa60m.'

Ornpezenienre CKOPOCTU PAaBHOMEPHOTO JBMKEHUS MPU UCIIOIB30BaHUU TPEHaXKepa «Oeropast
JIOPOMKKAY.

Hcropuyeckast peKOHCTPYKIHS ONBITOB [ auiiest mo onpeeneHnto yCKOpeHus: CBOOOHOTO
NaJeHUs TEe.

[TpunMns! paboThl IPUOOPOB AJIS H3MEPEHUS CKOPOCTEH U YCKOPEHUH.
[TpumeHneHre cBOOOAHOIO NAACHUS ISl U3MEPEHUS PEaKIIMH YEJIOBEKa.
Pacuer TpaekTopum IBUKEHHS IEpcoHaxel pacckazos P.Pacmo.

Xapakmepucmuxa 0CHO8HbIX 8U008 DesmeNlbHOCHU. YTeHHE U 00CYXKIEHUE TeKCTa CTaTei
UHTEPHET-CATOB, 00CYKICHNE TOKIAJI0B U TPE3EHTAINI, COCTABIICHHE U pEIICHHUE 3a/ad,
obcyxaeHue cnoco0oB pemenus (moaroroska k OI'D no duzuke).

Jlnnamuka

WNnepunansHblie cuctemsl orcuera. Cuna. 3akoHsl HeloToHa. /IBrkeHue Tena noa AeicTBUEM
HECKOJIBKMX CUJI. J[BH)KEHME CUCTEMBI CBA3aHHBIX Tell. JJMHAMMKa PaBHOMEPHOTO JIBUKECHUS
MaTepUaIbHONW TOUKH IO OKPYKHOCTH. Kiacchl cuil. 3aKkoH BCEMUPHOTO TATOTEHUs. J[BrkeHne
m1aHeT. VICKyCCTBEHHBIE CITy THUKHU.

Conneunas cucrtema. Mctopus pazButus npeactapiieHnil o Beenennoii. CTpoeHne U 3BOTIOLMS
Bcenennoii.

Jlabopamoprule pabompi(c HCTIOIb30BaHHEM 000pynoBaHus «Touka pocray):

I/IBMCpeHI/IC MacCChI TCJia C UCITOJIB30BAHUCM BCKTOPHOT'O PA3JIOKCHUS CUJIBI. I/I3y‘-ICHI/IC
KMHCMATHUKU U TNHAMHUKHU PAaBHOYCKOPCHHOTO JIBUKCHUA (Ha IpHUMEPC MAIIIMHBI ATBy,Z[a). n
3YUCHHUC TPCHUA CKOJILKCHUS.

prwepnble membsl nPpOEeKmHvlx U UCCe008ameNbCKUX pa60m.‘

Uctopuueckast peKOHCTPYKIUSA OonbITOB KysloHa 1 AMOHTOHA 1O ONIPEACIICHUIO BETUYUHBI CUITBI
TpPEHUs CKOJbXKeHUs. [IlepBble HCKYCCTBEHHBIE CITYTHUKU 3€MIIH.



Kak ornnuaroTcs MexaHu4ecKue MpoIecchl Ha 3eMIle OT MEXaHMYECKHUX MPOIIECCOB B KOCMOCE?
Tena ConneuHnoi cucteMbl. OTKPBITHSI HA KOHYUKE TIepa.

Xapaxkmepucmuka 0CHOBHbIX 8U008 0esiMeNIbHOCMU. YTEHHE U 00CYXK/IEHUE TeKCTa CTaTei
MHTEPHET-CalTOB, 00CYKICHNE TOKJIAJI0B U MPE3EHTAINN, COCTaBIICHHE U pEIICHHUE 3a/ad,
o0cyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢pusuke).

I/IMI[y.]'[]:C. 3akon COXpaHECHUS UMITYJIbCa

Nmnynsc. MI3MeHenne umiynbca MaTepuanbHOM Touku. Cuctema tei. 3aKOH COXpaHEHUS
HMITYJIbCA.

Ilpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

PeaktuBHoe nBuxkenue B npupoae. PaccnenoBanue JITII ¢ momoiibio 3akoHa COXpaHEHUs
HUMITYJIbCA.

Xapakmepucmuka 0CHO8HbIX 8UO08 OesmelbHOCIU. YTEHHE U 00CYKIEHUE TeKCTa CTaTei
MHTEPHET-CATOB, 00CYKICHNE TOKIAJI0B U MPE3EHTAINN, COCTaBIICHHE U PEIICHHUE 3a/ad,
o0cyxeHue crmoco0oB pemienus (moarororka k OI'D no ¢pusuke).

CraTuka

PaBHOBecue Terna. MOMEHT cuJibl. Y CIIOBHUS paBHOBECHS TBEPAOro Tena. [IpocThie MexaHU3MBIL.
Jlabopamopnule pabomvi(c NCNOJIb30BaHUEM 000opynoBaHusi «Touka pocray):
OrnpezesieHne IEHTPOB MAcC Pa3IuYHBIX TeN (TPU CIOco0a).

Ilpumepnvie memvl nPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

[TpruMeHeHne MPOCTHIX MEXaHU3MOB B CTPOUTENBCTBE: OT 3EMIISTHKH J10 HeOOoCKpeoOa.
HccnenoBanne KOHCTPYKIMH BEJTOCHUIIEA.

Xapakmepucmuxa 0CHO8HbIX 8UO08 DesAmeNlbHOCHU. YTeHHE U 00CYXKIEHUE TeKCTa CTaTei
UHTEPHET-CANTOB, 00CYKICHNE TOKIAJI0B U TPE3EHTAINH, COCTaBIICHHE U PEIICHHUE 3a/ad,
obcyxaeHue crnocodoB pemrenus (moarotoska k OI'D mo dusuke).

Mexanuueckne Koje0aHus U BOJIHbI

Mexannueckue konebanus. [IpeoOpa3zoBaHue sHEprun Npu MEXaHUYECKUX KOJIeOaHUsX.
MaremaTnueckuii U npy>KUHHbBIN MasTHUKH. CBOOOIHBIE, 3aTyXalOIINeE U BBIHYK/I€HHBIE
kosiebanus. Pesonanc. Mexanuueckue BOJIHBL. J[JIMHA U CKOPOCTh BOJIHBI. 3BYK.

Jlabopamopnule pabomvi(c Hcnoib30BaHueM ooopyaoBanus «Touka pocray):
W3ydenue koneGaHUil HUTSIHOTO MasTHUKA.

IIpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

CtpyHHbIE My3bIKaJIbHbIE HHCTpYMEHTHI. KosiebarenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.

Xapaxmepucmuxa 0CHOBHbIX U008 OessmenbHOCmU. YTCHUE U 00CYKICHNE TeKCTa cTaTei
UHTEPHET-CANTOB, 00CYKICHUE TOKJIAJI0B U MPE3CHTAIINI, COCTABIICHHE U PEIICHUE 33/1ad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

DJIeKTPOMATrHUTHBIE KOJIe0aHUS W BOJIHBI

[Tepemennslii anekrpuueckuii Tok. KonebarenbHblil KOHTYp. BeiHyX1eHHbBIE U cBOOOAHBIE OM
KosiebaHusl. DM BOJIHBI U X CBOWCTBA.

HpuMeprze membsl nNPpOEeKmMHblX U UCCe008aMenbCKUX pa60m.'



[IpuHIIMTIBI paANOCBA3U U TeNeBUACHUA. Bausnue DM u3aydeHui Ha )KUBbIE OPraHU3MBI.
N3rotoBiieHne yCTaHOBKY ISl AEMOHCTPALMK OMBITOB 110 DOMU.

OnextpoMarautHoe usnydenne CBYU-neun. Mcropuueckas peKOHCTPYKLMS ONBITOB AMIiepa.

Xapakmepucmuxa 0CHOBHbIX 8U008 OesiMeNIbHOCHU. YTEHIE U 00CYKICHUE TEKCTa CTaTel
UHTEPHET-CAlTOB, 00CYKICHUE JTOKJIAI0B U IPE3CHTAIIHIA, COCTABIICHUE U PEIICHUE 3a/1a4,
obcyxaeHue crnocoooB pemenus (moaroroska k OI'D mo duzuke).

Onruka

Ucrounuku cBerta. [leiicTBuUs cBeTa. 3aKOH MPSIMOJIMHEUHOTO pacpOCTPAHEHUS CBETA. 3aKOH
oTpaxkeHus ceera. [locTpoenue n300pakeHuil B INIOCKOM 3€pKaJie.

3aKOH MPEeIOMIIEHMsSI CBETA Ha IJIOCKOW IPaHMIIE ABYX OJHOPOIHBIX IPO3PAUHBIX CPELL.
[Tpenomiienue cBera B npu3Me. Jucnepcus cBera. SIBaeHue NOJIHOTO BHYTPEHHETO OTPaXKEHHUS.
JIunzsel. Tonkue nuH3bL. [TocTpoeHre n300pakeHuid, CO31aBaeMbIX TOHKMMU JInH3aMu. ['11a3 u
3perue. Onruyeckue Npudopsl.

Jlabopamopnule pabomvi(c ncnoJb30BaHUEeM 06opynoBaHus «Touka pocray):
DKcrepuMeHTalbHas IPOBEPKA 3aKOHA OTPAKEHUS CBETA.

N3mepenne nokasaress IpesioMIIeHUs BOBL.

W3mepenne GpokyCcHOTo pacCcTOSTHUS COOMPAFOIICH JIMH3HI.

Ipumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

I/ICTOpI/ISI HCCIICeJ0BaHUsA CBETOBBIX SIBJICHUH.

HcTtopuueckasi peKOHCTpYKLMs Teseckona ["amues.

H3rorosiieHue Kajneu1ocKoIa.

Xapaxkmepucmuka 0CHOBHbIX 8U008 OesimeNbHOCMU. YTEHUE U 00CYXK/IEHUE TeKCTa cTaTeit
UHTEPHET-CATOB, 00CYKICHNE TOKIAJI0B U MPE3EHTAINI, COCTaBIICHHE U PEIICHHUE 3a/ad,
obcyxaeHue cnocoooB pemieHus (moaroroska k OI'D no dusuke).

du3uKa aTOMa M1 AaTOMHOI'0 1Apa

Crpoenue atoma. [lornomenue u ucmyckanue ceera aromaMu. Onrudeckue cieKTpbl. OnbITHI
Pesepdopna. IInanerapuas mogens aroma. CTpoeHHE aTOMHOTO siipa. 3aps0BOE U MacCOBOE
yucna. SlaepHsie Cuiibl. DHEPTrHs CBA3U aTOMHBIX sifiep. 3aKOH PaIiOaKTUBHOTO pacraja.
Anbda- u 6eta-pacnansl. [IpaBuna cmemenus. Snepusle peakuuu. JleneHue u CUHTE3 sSep.
SAnepnas suepretuka. Mcrounuku sueprun CosHua v 3Be31. Peructparnys saepHbIX H3TyYeHUH.
Brnusaue PaaAOaKTUBHBIX I/I3J'Iy‘~IeHI/II\/JI Ha )KMBBIC OPraHUu3MBbI. I[O?;I/IMGTPI/ISI. ODKOJIOTHYECKHUE
poOJIeMBI SIIEPHOI SHEPTETUKH.

IIpumepHvie memvl nNPOEKMHLIX U UCCIE008AMENLCKUX PAOOM.
Hcropus nzyueHus aToma.

Nzmepenue KIIJ[ conneunoit 6arapen.

HCBI/I)II/IMI)Ie H3JTYy4YCHHS B CIICKTPE HAIPETHIX TCII.

Xapakmepucmuxa 0CHOBHbIX 81008 DesmelbHOCIU. YTEHNE U 00CYKICHHE TEKCTa CTaTeH
WHTEPHET-CANTOB, 00CYXKIEHHUE JOKIIAIOB U TIPE3CHTAIINI, COCTABJIICHUE U PEIIeHHUE 3a/ad,
obcyxaeHue crmocoboB pereHus (moaroroska k OI'D no ¢usuke).

®opmbI OpraHu3anuy 0dpPa3oBaTeILHOIO NMpoIecca:



- TPYIIIOBAs;
- UH/IUBHUyaJIbHAS;

- (ppoHTANBHAS.
Beaymue TeXHOJIOTHM:

Hcnonp3ytoTes 37€MEHTHI CIeIYIONINX TEXHOIOTUI: MPOEKTHAs!, IPOOIEMHOTr0 00y4YeHHUs,
MH(}OPMaLIMOHHO-KOMMYHHUKAIIMOHHAS, KPUTUYECKOTO MBIIIJICHUS, TPOOJIEMHOr0 1UAaJora,
UTPOBASL.

OcHOBHBIE MeTOIbI PA0OTHI HA YPOKe:

BGIIYH_II/IMI/I METOJaMU O6yLIeHI/I${ SABJIAKOTCA: I‘IEICTI/I‘IHO'I'IOI/ICKOBOI‘/'I, METOJ MaTEMAaTHYIECCKOTI'O
MOACIINPOBAHUA, aKCMOMATHUYECKUM METO.

DopMbI KOHTPOJISA:
Tak Kak 3TOT Kypc sIBJII€TCS IOIOJIHUTENbHBIM, TO OTMETKA B Oajljiax He CTaBUTCSL.

VYuamuiicss yduTcs OLIEHUBATh ce0s U IPYTHX CaM, YTO MO3BOJISET pa3BUBATh YMEHUs
caMOaHalIn3a U CIOCOOCTBYET Pa3BUTHUIO CAMOCTOSITEIbHOCTH, KaK CBOMCTBY JINYHOCTH
ydauierocsi. BoisiBieHre npoMeXyTOUHbIX U KOHEUHBIX PE3YJIbTaTOB YUalllUXCsl IPOUCXOUT
Yyepe3 MPaKTUIECKYIO IeATeIbHOCTh; 3a4eTHBIC paOOTHI:

* TeMaTHYeCKas MoA00pKa 3a/1a4 Pa3IMIHOTO YPOBHSI CIIOKHOCTH C MTPEICTABICHUEM Pa3HBIX
METOJIOB PEIICHUS B BHJIC TEKCTOBOT0 JOKYMEHTA, MPe3eHTaAlnHd, (JIdII-
aHMUMAIHH, BUAEOPOIHKA Wi WeD - crpanumbl (caiira)

* BBICTaBKa IIPOECKTOB, [IPE3CHTALINN;

* IEMOHCTpalus SKCIICPUMCHTA, KauyeCTBEHHOM 3aJa4Yl C KaUeCTBCHHBIM (yCTHI)IM WJIN B BUAC
IMMPUIIOKCHUA, B TOM YHUCIIC, Hpe3eHTaLII/IeI71) OIMMCAaHUEM IIPOLICCCa Ha 3aHATHH, (1)CCTI/IB8.H€
SKCIICPUMCHTOB; (1)I/I3I/I"IGCKI/Ie OJIMMIIMaabl.

KajiennapHo-TeMaTn4yeckoe INIAHUPOBaHUeE 7 KJIace

Ne | Jlara Tema ypoka HUcnonn3zoBanue MpUMEYaHue
MIPOBEJCHUS
wi | P o0opynoBaHus
HT
Ilnan | ®dakT ieHTpa
€CTeCTBEHHOHAYYHOH

M TEXHOJOTrHYecKon

HAIIPaBJICHHOCTEH
«Touka pocra»

1. Beenenue (1)

BBoanoe 3andarue. Lenu u 3agaumn Kommnsroteproe
1 Kypca. TexHrnka 6€301macHOCTH. o0opyoBaHue

2. Posib 3KCcIEpMMeEHTA B KU3HU Yesa0BeKa (34)

Cucrema eIMHMII, IOHATHE O KommbrotepHoe
2 o0opyoBaHue




MpsAMBIX U KOCBCHHBIX U3MCPCHUAX

DuU3NYECKUN IKCIIEPUMEHT.
Bunbl pm3nueckoro sKCrepruMenTa.
[TorpemHocTs n3Mepenust. Buibt

MOrpenHocTed u3mepenus. Pacuér

O6opynoBanue st
JEMOHCTPALUN

3 MOTPEUIHOCTH U3MEPEHUSI.
JlaGopaTopHas pabota OGopynoBaHue 1y
«M3mepenne ooObemMa TBEpAOTo 71a00paTOpHBIX padboT
Y YYCHUYECKHIX
tenay. [IpaBuia odhopmiaeHus
OTIBITOB
4 n1abopaToOpHON PabOTHI.
3. Mexanuka (84)
PaBHOMepHOE U HEpaBHOMEpPHOE O6opynoBanue s
5 JIBUKCHHUSI. 71a00paTOPHBIX padboT
U YYCHUYICCKHX
I'paduueckoe npencraBieHne onbITOB (Ha 0aze
5 JE— KOMIUIEKTOB JUIS
' (0)RC)]
Pemenue rpaduueckux 3aaay,
pacuer myTu U CpeHe CKOPOCTH
7 HEPaBHOMEPHOTO JBHKCHUSI.
[ToHsITHE MHEPIIMHA ¥ UHEPTHOCTH.
8 IlenTpoOexHas cuna..
9 Cuna ynpyrocTu, cuia TpeHus Ob6opynoBanue A
71a00paTOPHBIX padoT
JlabopaTopHas pabota patop p
Y YYCHUIECKHIX
«HccnenoBanue 3aBUCUMOCTH OmBITOB (Ha 0aze
. KOMITJICKTOB ISt
CHJIBI YIIPYTOCTH, BOSHUKAIOIIEH B or?)
MpyXHHE, OT CTENEHH JIeopMaIiu
10 MIPY>KUHBD).
JlabopaTopHas pabota
«Onpenenenue ko3 dunueHTa
11 TPEHUsl Ha TPUOOMETPEY.
JlabopaTopHas paborta O6GopynoBanue ayst
12 «HccnenoBanue 3aBUCUMOCTH n1abopaTopHBIX paboT




CHJIbI TPCHUA OT CHUJIbI

HOPMAJIBbHOI'O IaBJICHUS).

N YYCHUYCCKHUX
OIIBITOB

4. I'mapocraTuka (124)

13 [TnotHoCTh. 3amaua naps ['epona OG6opynoBaHue JIst
JIEMOHCTpALINI
Perrenuie 3aga4d moBLIIEHHON
CJIO)KHOCTH Ha pacyeT IJIOTHOCTH
14 BEILIECTBA.
Pemenue 3a1a4 nMoBbIIEHHOM O6opynoBaHue 15t
E€MOHCTpALIHI
15 CJIOKHOCTH a pall
JlaBiieHue )KUAKOCTU U Ta3a. 3aKOH
16 [Tackans
17 Coob1maronuecs Cocyabl.
JlaboparopHas paboTa Ob6opynoBanue s
18 « 3rorosnenue moenu ponTaHay 1ab0paToOpHBIX padboT
U YYCHUYECKHIX
JlaGopaTopHas pabora onbITOB (Ha 6a3ze
KOMIUIEKTOB mii1 OI'D
19 «U 3rorosnenue monenu (poHTaHay
3akoH [lackans. /laBinenue B
KHUJIKOCTSX M rasax.
['unpaBnuueckre MaIvHbL.
20 Coobmmarommecst CoCcybl.
BerTankuBaromnias cuia. 3akoH OO6opynoBanue aist
€MOHCTPALIMI
21 Apxumena. A pan
JlabopaTopHas pabota O6opynoBanue ajst
«BrIsicHEHHE yCIIOBUS MJIaBaHUS 71a00paTOPHBIX paboT
1 YYCHUIECKHIX
TEID».
22 OTIBITOB
biiok 3anau Ha 3akoH [lackains, Ob6opynoBanue s
JIEMOHCTpAaIHit
23 3aKOH ApxuMmesa. P
bnok 3aga4 Ha 3akoH [lackans,
24 3aKOH ApXHMe[a.

5. Craruka (104)




25 brok. Peryar. OO6opynoBaHue IS
JIEMOHCTPALINI
PaBHOBecue TBepAbIX TE€I. MOMEHT
26 cuibl.lIpaBuno MOMEHTOB.
Hentp Tsxectu. Mecnenosanue O6opynoBanue ajs
27 Pa3IUYHBIX MEXaHUUYECKUX CUCTEM JIEMOHCTpAIHI
KomMb6unupoBanHubie 3a1auu,
28 WCIIOJIb3Y$ YCIIOBUS PABHOBECHS.
KomMb6unupoBanHubie 3a1auu,
29 UCTIOJB3YS YCIIOBHS pPaBHOBECHUS
JlaboparopHas paboTa Ob6opynoBanue s
«H 3roroBnenue padboTaroIIeH 71a00paTOPHBIX padboOT
U YYCHUYICCKHX
cucteMbl 0J10K0B». OgopmiieHue
onbITOB (Ha 6a3ze
30 paboThI. KoMIU1eKTOB it OI'D
Pa6ora Hag mpoekTom «biIokmy.
JlaboparopHast pabota
«M3roronenue padboTaroieit
31 CHCTEMBI OJIOKOB).
JlabopaTopHas pabota O6opynoBanue ajst
«HM3roroBnenue padoTaroiieit 71a00paTOPHBIX paboT
Y YYCHUIECKHIX
CUCTEMBI OJIOKOBY.
32 OTIBITOB
33 Odopmrnenne pabOTHI. KomnerotepHoe
o0opyoBaHue
34 3ammTa IpoeKTOB.
KasiengapHo-reMaTuyeckoe njaHupoBanue 8 kiace
No | [dara Tema ypoka HUcnoabn3oBanue MpUMEYaHne
MIPOBEICHUS
wi | P o0opyaoBaHus
eHTpa
IInan | dakr HLEHTp
€CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HAIIPaBJICHHOCTEH
«Touka pocra»
1. Beenenue (1)
1 BBoanoe 3anstue. Lenu u Kommnsroteproe

3aga4M Kypca. TexHuka




0€30MacHOCTH. o0opynoBaHue
2. TensioBbie siBjaeHus (12 41)

PazHoo0Opasue TermnoBbIx KommbrorepHoe

ABJIeHUN. TermioBoe pacuMpenue | o0opyIoBaHue

2 TeJl.
JlaboparopHas paboTa O6opynoBanue st
«V3MeHeHMs JTMHBI TeNa MPH 71ab0paTOPHBIX padboT
Y YYCHUYECKHUX
HArpeBaHUU M OXJIAKICHUNY.
3 OITBITOB
Tennonepenaua Habmonenue O6opynoBanue ajs
JIEMOHCTPALINI
TEIUIONPOBOAHOCTH BOJIBI U
4 BO3JyXa.
JlaboparopHas paboTa Ob6opynoBanue s
«3mepenue yaenbpHoi 1a00paTOPHBIX padboT
, U YYCHUYECKHIX
TETUIOEMKOCTH Pa3InIHBIX
onbITOB (Ha 6a3ze
5 BEIIIECTB . KoMIuiekToB it OI'D
[LiiaBnenue u OTBEpACBAHUE.
JlabopaTtopHas padota «OTiHBKa
6 napauHOBOTO COJNTATHKA»
JIaGoparopHas paboTa ObopynoBanue A
«Habnronenue 3a maBieHueM J1a00paTOpHBIX paboT
Y YYCHUIECKHIX
TIbJIa»
7 OIMBITOB
Pemenne onuMnuaaHeIx 3a1a4 O6opynoBanue amus
JEMOHCTpALIUN
Ha ypaBHEHHUE TETIOBOTO
8 OanaHca
Pemenue onmuMnuaHbIx 3a1a4 O6opynoBanue amus
N JEMOHCTpALAN
9 Ha pacuéT TEIJIOBBIX MPOIIECCOB
10 JlaGopatopus KpUcCTaIorpaguu.
HcnapeHne u KOHACHCAITHSL. OO6opynoBaHue JIIs
11 JIEMOHCTPALINI
CoctaB atmMocdepsl, Oo6opynoBanue ams
€MOHCTpALIHI
HaOItoIeHne TIepexo/a a1 panl
HEHACBHIIIICHHBIX TTAPOB B
12 HaCBIIIICHHEIE.




BrnaxxHocTh Bo31yXa Ha pa3HbIX O6opynoBaHue 11st
13 KOHTHHEHTax JIEMOHCTPALINI
3. DuexkTpuyeckue sipjenus (84)
Mukpomup. Monenu atoma, O6opynoBanHue st
JEMOHCTPALAN
14 CyIecTBoBaBIue 10 Havana XX P
Hcropust OTKpBITUA U IEHCTBUSA Kommbsroreproe
o0opyoBaHue
15 rajJbBaHUUECKOTO JIeMEHTa Py
HUcropus coznanus
anekTpodopHOi
16 MaIIHBI
OmnsiTel Bonbra. Onexkrpuyeckuii | KommbroTepHoe
o0opyioBaHuE
17 TOK B JIEKTPOJINTAX. pYA
Pemenue onumnuaaueix 3a1a4d Ha | OGopypoBaHuUe IS
E€MOHCTPALINI
18 3aKOHBI IOCTOSIHHOTO TOKa A pall
Habutonenue 3aBucuMoctu O6opynoBanue ajs
JIEMOHCTpALINI
COIIPOTUBIICHUS TPOBOJHUKA OT
19 TEMIIepaTyphbl.
JlabopaTopHas pabota O6opynoBanue ajst
«OmnpeneneHne CTOMUMOCTH J1a00paTOpHBIX paboT
. U YYEHUUYECKHUX
M3pacX0J0BaHHOM
ombITOB (Ha 0aze
3NEKTPOIHEPIUH
p P KOMILIEKTOB 111 OI'D
10 MOIITHOCTH MOTPEOUTEIS U 110
20 CUETUUKY»
Pemrenue onuMnua HbIxX 3a0a4 Ob6opynoBanue as
. JIEMOHCTPALINIA
21 Ha TEIJIOBOE JEHCTBUE TOKA
4. JneKTpOMarHUTHbIE sIBJIeHUA (34)
DNEeKTPOMArHUTHEIE SIBICHUSL. O6opynoBanue ams
E€MOHCTpALIHI
DIEKTPOU3MEPUTENBHBIE A patl
22 MIPUOOPBHIL.
MarsuTHas aHOMasusl. O6opynoBanue ajs
MarnuTHbIE JIEMOHCTpAIHA
23 Oypu
PasnoBugHOCTH
24 AJIEKTPOIBUTATEIICH.




5. Ontuyeckue siBjaeHus (74)

HcTouHMKM CBeTa: TEMJIOBBIE, ObopynoBanue 1is
JEMOHCTPALUN
25 JFOMUHECLIEHTHBIE P
DKcIepuMeHT HaOII0ICHHE.
MHorokpaTHoe U300paXKeHne
IpeJMeTa B HECKOJIBKHMX IUIOCKUX
26 3epKajax.
N3roToBUTH NEPUCKOI U C €r0 O6opynoBanue ajs
JIEMOHCTpALINI
MIOMOIIbIO IIPOBECTU
27 HaOJIFOIEHUS
[IpakTryeckoe UCI0Ib30BAHNE O6opynoBanue ais
€MOHCTpaIUil
28 BOTHYTBIX 3€pKall a patl
3puTenbHbIE WILIIO3UY, O6opynoBanue ais
JEMOHCTpALAN
MIOPO’K1a€MBbIE IIPETOMIIEHUEM
29 cBeTa. Mupaxu.
30 Pa3BuTne BOJOKOHHOH ONTHKH
Hcnonp30BaHne 3aKOHOB CBETA B
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 ABTOMAaTHKa B HallIEH JKU3HU . KomnsrorepHoe
o0opyoBaHuE
33 Pagno u TeneBuneHue
AnbTepHaTUBHBIE UICTOUHUKHU
34 SHEpruu. Buabl 2JIeKTpOCTaHIUN
Hayxka ceronns. Hayka u
35 0€e30I1aCHOCTh JTIOJEH.
KasiengapHo-TreMaTu4eckoe njaHupoBanue 9 kjiace
No | Hara Tema ypoka HUcnonn3oBanue [IpUMEYaHue
IIPOBEIEHUS
wi | P o0opynoBaHust
eHTpa
Ilnan | dakr 1enTp
€CTeCTBEHHOHAYYHOM

M TEXHOJOTHYeCcKOon




HAIPaBJICHHOCTEH
«Touka pocray»

1. Beeaenmne (14)

BBoanoe 3ansitue. Lenu n KommbsrorepHoe

3aauu Kypca. TexHuka o0opynoBaHue

0€30MacHOCTH.

2. Kunematuka (7 4)

CrniocoOs1 onucanus O6opynoBanue ajs
JIEMOHCTPALINI

MEXaHUYECKOT'O JIBUKEHUS

[IpssMonuHENHOE paBHOMEPHOE ObopynoBanue s

€MOHCTpaLui

JBMDKEHUE IO TIOCKOCTH? A pall

Cwmortps

U3 KaKOM TOYKU HaOI0AaTh

OTHOCHUTEIILHOCTE ABUKEHUS. Ob6opynoBanue amus
JEMOHCTpALAN

CroxeHue IBUKEHUI.

Jlabopamopnwsie pabomvi:

Ob6opynoBanue s

«M3yuenue nBuxKeHHsI CBOOOJHO | TaOOPaTOPHBIX pabOT
U YYEHHUUECKHUX

najaroiero tenay, «M3yuenue
OIIBITOB

JBUKEHMSI TeJIa TI0 OKPYKHOCTH»

Kak u xyna mosierena BuiiHeBas O6opynoBanue 1ist

€MOHCTpaLUil

koctouka? Pacyer TpaekTopuu A patt

JBUKEHMSI TEJ U IEPCOHAXEN

pacckasos P.Pacmd o

Mironxay3eHe

Hcropnyeckas peKOHCTPYKIUS Ob6opynoBanue ais

€MOHCTpaLUil

onbITOB ['anunes no A patt

OIIPENIEIIEHUIO

yCKOpeHus g.

OnpeneneHne CKOPOCTH O6opynoBanue ajs
JEMOHCTpALAN

PaBHOMEPHOTO ABWKEHHUS IIPU

HCIOJIb30BaHUU TPEeHaxepa

«0eroBast JOPOKKay.

3. Iunamuka (84)

Cuna Bonu, cuna yoexxaenus win | O6opyaoBaHue Juist

JEMOHCTpALIAN

cuiia - pu3ndeckas BeluynuHa?




Jlabopamopuas paboma:

O6opynoBanue st

10 «3mepenne Macchl Ternay 71a00paTOPHBIX padboT
U YYCHUYECKHUX
JIBr>keHue Tena noj AeiCTBUEM OIIBITOB
11 HECKOJIBKUX CHJT
JIBukeHue cuctemsl cBs3aHHbIX | OOopynoBaHue Aist
JIEMOHCTpALIUN
12 TeI P
Jlabopamopnwie O6GopynoBaHue 1yt
abomsi: «V3ydenue TpeHus
p Y P 1a00paTOpHBIX paboT
CKOJIBKESHUS»
U YYCHUYECKHUX
13 OITBITOB
JlunaMuka paBHOMEpPHOT'O O6opynoBanue 1ist
14 JBAKEHUS 110 OKPY>KHOCTHU JEMOHCTpALAN
Uctopus pazButus Ob6opynoBanue amus
MIPEICTaBICHUN JIEMOHCTpAIHii
o Bcenennoii. Conneunas
15 cucreMa.
OTKpBITHS HA KOHYMKE TIEpA. O6opynoBanue ais
€MOHCTpaLui
[IepBbIle HCKYCCTBEHHBIE A patl
CIIYyTHUKH
16 3emun.
4. UmnyJbe. 3aK0H coXpaHeHUs1 UMNyJibca (34)
17 Kak BbI siXTy Ha30BeTe... KomnsrotepHoe
o0opyoBaHue
PeaktrBHOE IBMKEHUE B
18 MIPUPOJIE.
Paccinenosanue JITII ¢ momompro | KommbsroTepHoe
o0opyi0BaHuE
19 3aKOHA COXPAHEHUs UMITyJIbCa pyA
5. CraTuka (2u)
Jlabopamopuas paboma: O6opynoBanue ayst
«OrmpeneneHue EHTPOB Macc 71a00paTOPHBIX paboT
U YYCHUYECKUX
Pa3IUYHBIX TeJ (TPH criocoda)»
20 OIBITOB
IIpuMeHeHue pOCTBIX Kommeroteproe
MEXaHU3MOB B CTPOUTEIBCTBE: OT | 000pyH0BaHKE
3eMJISIHKH J10
21 Hebockpeda

6. Mexannyeckue KoJjiedanus ¥ BOJHBI (34)




BI/I,I[BI MassTHHKOB H UX

O6opynoBaHue 11st

22 KoJIe0aHui JIEMOHCTPALINI
23 Urto nepeHocuT BosiHA?
KonebarenbHble cUCTEMBI B
24 IIPUPOJIE U TEXHUKE
7. DIeKTPOMAarHUTHbIE KOJIeOAHUA U BOJIHBI (24)
DKcrnepuMeHTalIbHas POBEpKa Komrmbroteproe
. 00opyIoBaHue
25 CBOMCTB DM BOJIH. by
UccnenoBanue KomnsrotepHoe
AIEKTPOMArHUTHOTO o0opyoBaHue
26 nznyyenns CBY-neun
8. OnrTuka (44)
. I3roroBiienne Moenu Kommnsroreproe
. o0opyaoBaHue
27 KaJIeH10CKOnA. PyA
DKcrepuMeHTalIbHas IPOBEPKA O6opynoBanue amus
€MOHCTpaIUil
28 3aKOHA OTPaKCHUS CBETA. a pall
Jlabopamopnas paboma: O6opynoBaHue yIst
«M3mepenue mokasarens J1a00paTOpHBIX paboT
U YYCHUYECKHX
MIPEIOMJICHUST BOIBD)
29 OTIBITOB
Kak ornngarorcst nokasarenu Ob6opynoBanue as
E€MOHCTPALIMI
30 MPEJIOMJIIEHUS IBETHOTO CTEKJIa A patl
9. ®u3uKa aTOMA M ATOMHOTO0 si7pa (44)
[Toryonienue u ucryckanue Kommeroteproe
CcBeTa o0opyoBaHue
31 atoMaMu. OnTuueckue crnekTpol. | KommbrorepHoe
o0opyoBaHue
N3mepenne KI1J[ conmneunoi
32 Oarapen
BrusiHue paaqnoakTHBHBIX
33 W3ITy4eHUN Ha )KUBBIE OPTaHU3MBI
CrniocoOsl 3a1UThI OT
34 paaMOaKTUBHBIX U3Ty4EHUI







