


Ilnanupyembie pe3yibTaTbl OCBOCHHUS IPOrPaMMbl BHEYPO4YHOM
AEATEJBbHOCTH «JKCIEepUMEHTApPHUI 0 PU3HKe» (C UCIOJb30BAHHEM
ooopynoBanus «Touka pocra») B 7-9 Kkiaccax.
Peanuzauus nporpaMMbl CHOCOOCTBYET TOCTHXKEHHIO CIEIYIOLIUX Pe3yJIbTATOB:

JIndyHOCTHBIE:

B cepe IMYHOCTHBIX YHUBEPCATBHBIX YUEOHBIX TEUCTBUM yUaIlIUuXCs:

* yuyeOHO-TI03HABATEIHHBIN UHTEPEC K HOBOMY yueOHOMY MaTepualy U crocodoam
pelIeHrs HOBOW 3a7a4H;

* OpUEHTAlMs] Ha TOHMMaHHUEe MPUYHMH yCIlexa BO BHEYUYEOHOU JIeATeTbHOCTH, B TOM
YUCJI€ HAa CaMOAHAJIM3 W CAaMOKOHTPOJIb peE3yJibTaTa, HAa AHAJU3 COOTBETCTBHUSI
pEe3yNbTaTOB TPEOOBAHUSIM KOHKPETHOM 3a1auH;

* CIIOCOOHOCTh K CAMOOIIEHKE Ha OCHOBE KpPUTEPHEB YCIEUIHOCTH BHEYUYEOHOMU
NEATEIbHOCTH;

Obyuarowuiicsi NOLYYUM 803MOIACHOCMb 0151 YOPMUPOBAHUSL:

* BHYTPEHHEH MO3WLHM IIKOJIbHUKA HAa YPOBHE MOJOXKUTEIBHOTO OTHOLIEHUS K
IIKOJIe, MOHUMAHUSI HEOOXOIUMOCTH YYEHHUS, BBIPAKEHHOTO B MpeoOiagaHuu
y4e0OHO-TI03HaBaTEILHBIX MOTHBOB;

* BBIPAKEHHOW YCTONYMBON yueOHO-TI03HABATEIBHON MOTHUBALIUN YUCHMUS;

* YCTOMYMBOro Yy4eOHO-TI03HABATEJIBbHOTO MHTEpEca K HOBBIM OOLIMM crocobam
peuieHus 3aaad.

MertanpeaMeTHbIe:

B cdepe peryJassTHBHBIX YHUBEPCAIBHBIX YICOHBIX JEHCTBUI yUaIlIUXCS:

* IUIAHUPOBATh CBOM JCHWCTBHS B COOTBETCTBMHU C IIOCTABICHHOW 3aJadyel W
YCIIOBUSIMU €€ peajin3allii, B TOM YUCJIE BO BHYTPEHHEM IJIAHE;

* YUYUTHIBaTh YCTAHOBJICHHBIC TpaBWja B IUIAHUPOBAHUU W KOHTPOJIE crocoba
peLICHUS;

* OCYILECTBJISATh UTOTOBBIM U MTOLIATrOBBIM KOHTPOJIb 10 PE3YJIbTATY;

* OLEHUBATh MPABUIBHOCTH BBINIOJHECHUS JCWCTBUAS HA YPOBHE aJC€KBATHOMN
PETPOCTIEKTUBHOM OIEHKH COOTBETCTBHUSI PE3YJIBTaTOB TPEeOOBAHUAM JTaHHOMN
3aJ]a4M ¥ 3aJa4HOM 00J1aCTH;

* QAJICKBaTHO BOCIIPMHUMATH MPEJIOKECHUS W OLEHKY YYUTEJICH, TOBAPHUILEH,
poaUTENEH U IPYTUX JIIOJIEH;

* pa3nuyaTh cnoco0 U pe3yabTaT AEHCTBHUS.

Obyuarowuiics NOIYYUmM 803MONCHOCHL HAYUUMCSL:

* B COTPYAHUYECTBE C YUUTEJIEM CTABUTh HOBbIE yUeOHbIE 3a/1a4H;

* MPOSIBJISITH TO3HABATEIBHYIO HHUIIMATUBY B YYEOHOM COTPYAHUYECTBE;

* CaMOCTOATENBHO aJE€KBATHO OLIEHWBATh MPABUJIBHOCTD BBIIOJHEHUS JICUCTBUS U
BHOCUTHh HEOOXOMMbIE KOPPEKTUBbI B UCIIOJHEHHE KaK IO XOJy €ro peaiu3aluu,
TaK U B KOHIIE ICHCTBUSL.

B cdepe nozHaBaTeIbHBIX YHUBEPCAIBHBIX YUEOHBIX AEHCTBUM yUaluXcCs:



* OCYILECTBIIATH MOUCK HEOOXOAUMOM MH(OPMAUU JJIs1 BBIIIOJHEHUS BHEYUEOHBIX
3alaHiid  C  HCIOJNb30BAaHMEM  y4yeOHOM  JUTepaTypbl M B OTKPBITOM
MH()OPMAIIMOHHOM TPOCTPAHCTBE, HSHUMKIONEANH, CIPaBOYHHUKOB (BKIIOYAS
ANEKTPOHHBIE, IUPPOBBIE), KOHTPOJIUPYEMOM MPOCTPAHCTBE

WNHuTtepnera,

* OCYIIECTBIISATH 3aKCh ((PUKCALNIO) BEHIOOPOUHON MH(pOpMaLUK 00 OKPYKaIOIIEM
MUpE U 0 cebe caMmoM, B TOM Yuciie ¢ moMolibio nHcTpyMentoB UKT;

* CTPOUTH COOOILEHHUS, TPOECKTHI B YCTHOM U MHUCbMEHHOU (popme;

* POBOJIUTH CPABHEHUE U KIIACCU(PUKALIMIO MO 3aJaHHBIM KPUTEPUSIM;

* YCTaHABJIMBATh MPUYMHHO-CJIEACTBEHHBIE CBSI3U B U3YyYAaEMOM KPYTe SBJICHUN;

* CTPOUTH pacCykJeHusi B (opMe CBSI3U MPOCTBIX CYXJIEHUU 00 0OBEKTE, €ro
CTPOEHUH, CBOMCTBAX M CBs3aX;

Obyuarowuiicsi NOLYYUM 803MOINCHOCMb HAYUUMBCL!

* OCYLIECTBJISITh PACHIMPEHHBIN MOUCK UH(POPMALIUU C UCHOJIb30BAHUEM PECYPCOB
o6ubnuotex u cetn MHTEpHET;

* 3amMchiBaTh, (GUKCUPOBATH HMHGOPMAIMIO 00 OKPYXKAIOMIMX SBICHUSAX C
noMoupro nHCTpyMeHToB UKT;

* OCO3HAHHO M MPOU3BOJIBLHO CTPOUTH COOOIIEHHS B YCTHON M MUCbMEHHOU QopMme;
* OCYIIECTBIISITh BBIOOp Hambosee 3P(HEKTUBHBIX CHOCOOOB pelIeHHs 3a7ady B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHI;

* CTPOUTBH JIOTMYECKOE PACCYKJICHHE, BKIIIOYAIOIIEE YCTAHOBJIEHUE NPUYMHHO-
CJIEICTBEHHBIX CBSI3€EH;

* MOIYT BBIATH Ha TEOPETUYECKHM YPOBEHb pEIICHHs 3aJad: pEUICHHE 110
OIPEJICIICHHOMY IIJIaHy, BJaJCHHUE OCHOBHBIMU IPHEMaMM PELICHHS, OCO3HAHMS
JEATENBHOCTHU 110 PELICHUIO 3a/1a4H.

B chepe kKOMMYHHKATHBHBIX YHUBEPCATbHBIX YUSOHBIX ICUCTBUN yUAIITUXCS:

* QJEKBaTHO MWCIOJb30BaTh KOMMYHHMKATHUBHBIE, IIPEXKJE BCETO - PEUYEBBIE,
CpeIcTBa JUIsl PpELIEHUs pPAa3jIMYHbIX KOMMYHUKATHBHBIX 3aJay, CTpPOMTH
MOHOJIOTMYECKOE COOOIEHUE, BIAJECTh AUATIOTHYECKON (OpMOIl KOMMYHUKAIINH,
HCNOJIb3Ysl, B TOM umcie cpeactBa U uUHCTpyMeHTsl UKT m auctaHmmMoHHOTO
OOIICHHS;

* IOIyCKaTh BO3MOKHOCTb CYILIECTBOBAHHUS Y JIFOAEH pa3IMYHBIX TOYEK 3pEHUS, B
TOM YHCJIE HE COBMAIAIOIIUX C €r0 COOCTBEHHOM, U OPUEHTHUPOBATHCS Ha TO3UIIUIO
napTHepa B OOILEHUU U B3aUMOJICHCTBUY;

* YUUTHIBATh Pa3HbIE MHEHMSI U CTPEMMTHCS K KOOPAUHALMU PA3JIMYHBIX NO3ULUN
B COTPYAHHUYECTBE;

* popmynrpoBaTh COOCTBEHHOE MHEHHE U TIO3UIINIO;

* IOTOBapUBATHCA U MPUXOJUTH K OOIIEMY PEIICHHUIO B COBMECTHOU J€ATEIBHOCTH,
B TOM YHCJIE B CUTYallMH CTOJIKHOBEHHUS HHTEPECOB;

Obyuarowuiicsi NOIYYUM 803MOICHOCMb HAYYUMBCA

* YUUTBIBaThb M KOOPAMHUPOBATH B COTPYAHHYECTBE OTIMYHBIE OT COOCTBEHHOM
MO3ULINY JIPYTUX JIIOAEH;

* YUYUTHIBATh pa3HblE MHEHHS W MHTEPEChl W OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;



* IOHUMATh OTHOCUTEIHLHOCTh MHEHUH U TIOJIXOIOB K PEIICHUIO TTPOOIEMBI;

* apPryMEHTHPOBATh CBOIO TIO3UIIMI0O WM KOOPAWHUPOBATH €€ C TO3UIUAMU
MapTHEPOB B COTPYIHUYECTBE MPHU BHIPAOOTKE OOIIETO PEIICHHS B COBMECTHOM
NeSTEHHOCTH;

* 33]1aBaTh BOIIPOCHI, HEOOXOIUMBIE SISl OPTaHU3AINHA COOCTBEHHOM JCATCIBHOCTH
U COTPYIHHUYECTBA C TAPTHEPOM;

* OCYIICCTBISTH B3aUMHBIH KOHTPOJb U OKa3blBaTh B COTPYIHHUYECTBE
HEOOXOUMYIO B3aMMOTIOMOIIIb.

IIpeamernsie:

- OPUEHTHPOBATHCS B SBICHUSIX U 00BEKTaX OKPYKAIOIIETO MHPA, 3HATH IPAHUIIBI
MX IPUMEHUMOCTH;

- MOHUMATh OMNpeaeNcHUs (U3MUECKUX BEIMYUH W TOMHUTH OIPEACTSIONINe
bopMyIIbI;

- TIOHMMaTh KakuM (U3NYECKUM MPHHIMIIAM U 3aKOHAM TOTYHHSIOTCS T WIIH
MHBIE OOBEKTHI U SIBJICHHUS IIPUPOJIBI;

- 3HaHWE MOJICJIH MMOUCKA PEIICHUH ISl 3a1a4 0 (hU3HKE;

- 3HaTh TEOPETHUECKHE OCHOBBI MATEMAaTHKH.

- IpUMeYaTh MOJIEIH SIBICHUHN 1 00BEKTOB OKPYKAIOLIETO MUPA;

- AaHAJTM3UPOBATH YCIOBHE 33]a4H;

- nepehopMyIHPOBATh U MOAETHPOBATH, 3aMEHATh UCXOAHYIO 33/1a4y APYTOH;

- COCTaBJIATH IUIAH PEIICHUS;

- BBIJIBUTATh M NIPOBEPSTH Mpe/yIaraeMble I PeIICHHs THIIOTE3b;

- BJAJETh OCHOBHBIMH YMCTBEHHBIMH OIEpAIMSIMHU, COCTABJISIIOIIUMH TIOMCK
pelIeHHS 3a]a4uu.

Conep:xxanue nporpaMMbl BHEYPOUHOM /1eSITE€JIbHOCTH
7 kiaacc

BBenenue. Beonnoe 3anarue. llenun u 3agaun kypca. Texnuka 6€30mMacHOCTH.
Posib 3kCcIeprMeHTA B "KM3HU YeJI0BEKA.

Teopus: W3yunth OCHOBBI Teopuu mnorpemHocre. [lorpemnocty npsMbeix u
KOCBEHHBIX HM3MEpPEHMI, MaKCUMajbHas MOTPEUIHOCTh KOCBEHHBIX H3MEpPEHUH,
y4eT NOTrpeuIHOCTed H3MepeHuil mpu nocTpoeHuun rpadukos. lIpencraBieHue
PE3YNIBTaTOB U3MEPECHHM B (popMe TaOIHIl U TPAPUKOB.

IIpakmuxa: OCHOBBI TEOPUM MOTPEUIHOCTEW MPUMEHSTh MPU BBINOJIHEHUHU
AKCHEPUMEHTAIBHBIX  3aJlay, MPAKTHYECKUX padoT. (€ HCHOJIb30BaHHEM
obopynoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHbBIX 8U008 OeAmMeNbHOCHIU:

[IpuBoauTh mpuMepbl OOBEKTOB u3ydYeHUs (Pu3nuku (Ppu3ndecKkue sBICHUS,
duznyeckoe Teno, BellecTBo, guiznueckoe nojie). HabmonaTte v aHAIM3UpPOBATH
dusznueckue siBiaeHUs (PUKCUpPOBATH U3MEHEHHUS CBOMCTB OOBEKTOB, CPABHUBATH



uX U 00001maTh). [T03HaAKOMUTBHCS C SKCIIEPUMEHTAIBHBIM METOJOM HCCIIEIOBAHUS
npuposbl. COopka mpuOOPOB M KOHCTPYKIUU. Mcronb30BaHUE W3MEPUTEIbHBIX
npuOopoB. BeinosHeHne 1a00paTOpHBIX U MPAKTHUECKUX padoT. JlMarHoctuka u
yCTpaHEHUE HEUCTPABHOCTEN

npubopoB. BricTpanBaHue runoTe3 Ha OCHOBAaHUU UMEIOIIUXCS JaHHBIX.

MexaHuka.

Teopus: ~ PaBHOMepHOe U  HepaBHOMepHOe  JBuWkeHue. ['paduueckoe
npejcTaBieHue ABMKEHUs. Penienne rpaduyeckux 3aay, pacueT MyTH U CpeaHel
CKOpPOCTH HEPAaBHOMEPHOrO JBMXKEHUS. [loHATME WHEPIMU W HWHEPTHOCTH.
Lentpobexnass cwna. IlpumeHenne  JgaHHBIX  (U3UYECKUX  TIOHATUNA B
AKU3ZHEAEATEIbHOCTH YenoBeka. Cuia ynpyrocTt, CHiia TPEHHUS.

IIpakmuxa: VlccienoBaHue 3aBUCUMOCTH CHUJIbl YOPYTOCTH, BO3HHMKAIOIIEH B

npy>KUHe, OT cTeneHu aedopmanuu TpyxkuHbl. Onpenenenue koddduimeHTa
TpeHUs Ha TpuOoMeTpe. (¢ ucmoIib3oBaHueM odopyaoBanus «Touka pocTay)
NccnenoBanne 3aBUCUMOCTH CUJIbI TPEHHS OT CHJIBI HOPMAJIBHOTO JaBJICHUS.
Xapaxmepucmuka 0CHOBHbIX U008 0esAMeNbHOCHIU:
Ananuz Tabnui, rpadgukos, cxeM. [lonck oObsicHEHNS HAOIIOAAEMBIM COOBITHSIM.
Onpenenenue CBOMCTB MPUOOPOB MO dYepTekamM M MOJAENAM. AHalu3
BO3HUKAIONIMX MPOOJEMHBIX cuTyauuil. WM3o00paxarh cucCTeMy KOOpIUHAT,
BBIOMpATH TEJNO OTCUETA U CBS3BIBATH €r0 C CUCTEMOU KoopauHaT. VMcnonb30BaTh
CUCTEMY KOOPAMHAT [IJIi M3Y4YEHHsS NpPSIMOJIMHEWHOTro IBMKeHus Ttena. COopka
npuOOpoB U  KOHCTpyKUuH. Mcmonb3oBaHWe HU3MEPUTETBHBIX MPUOOPOB.
BoimosniHeHne 1abopaTOpHBIX M MPAKTUYECKUX paldoT (¢ HCHoJb30BaHUEM
odopynoBanusi «Touka pocray). JluarHoctTuka ¥ yCTpaHEHHE HEUCIPaBHOCTEH
npubOopoB. BricTpanBanue THNOTE3 HA OCHOBAaHWUM UMEIOIIUXCS JaHHBIX.
KoncrpynpoBanue 51 MO/JICJIUPOBAHUE. Brimonnenue 3aJJlaHu i o
YCOBEpIIECHCTBOBAHUIO MpuOOpoB. Pa3paboTka HOBBIX BapUAHTOB OIBITOB.
Pa3paboTka u mpoBepKa METOIUKH SKCIIEPUMEHTAIbHOU paboThl. PaboTa B Masbix
rpynnax. AHaAIM3UPYIOT, BEIOMPAIOT U OOOCHOBBIBAIOT CBOE PEIICHHE, JACHCTBUS.
[IpencraBneHne pe3yabTaTOB IMAPHOW, T'PYNIOBOM JESITEIBHOCTH. Y4YacTHE B
JIAAJIOTE B COOTBETCTBUU C MPABUIIAMU PEUYEBOr0 TTOBEICHUS.

I'mapocraTuka.

Teopusa: 3axkoH Apxumena, 3akoH Ilackans, ruapocTaTMdecKoe IaBJICHUE,
COOOIIAOIIKNECS] COCY/IbI, THAPABINYECKUE MAIINHBI.

Ilpaxmuxa: 3a0auu: BBHITAIKUBAIONIAS CHUJA B PAa3IMYHBIX CHUCTEMaXx; MPUOOPHI B
3amavax (COOOIIArOIMHECs] COCY/bl, TUAPABINYECKUE MAIIUHBI, PhIYard, OJIOKH).
DKCrepuMEeHTaJIbHBIE 3a/IJaHHUS:

l)usmepenue cunbl Apxumeza, 2)u3MEepeHUEe MOMEHTA CHIIbI, JIEHCTBYIOLIETO Ha
pbIuar, 3)u3MepeHue

paboThl CWIbl YNPYTrOCTH MPU MOABEME Tpy3a C MOMOIIBIO MOJBUXKHOTO WIIU
HETOABIKHOTO 0J10Ka.(C ncnonb3oBaHnem obopyaosaHua «TouKa pocTta»)
Xapaxmepucmuka 0CHOBHBIX 8UO0E OAMENbHOCHIU:



Ananuz Tabnuil, rpadgukos, cxeM. [louck oObsiCHEHNS HAOIIOAAEMBIM COOBITUSIM.
CoOopka npubOopoB U KOHCTpYKIMH. Mcronap30BaHUE M3MEPUTENBHBIX MPUOOPOB.
Brinonnenue 1a00paTOpHBIX U MPAKTUYECKUX padoT. [[MarHocTuka U ycTpaHeHUE
HeUcnpaBHOCTEN MpuOOPOB. BhICTpauBaHue TUIIOTE3 HA OCHOBAHUM MMEIOIIUXCS
nanubiX. KoHcTpyupoBanue u MojenupoBaHue. PaGota B ManbiX TIpymmax.
AHanu3upyroT, BbBIOMpalOT U OOOCHOBBIBAIOT CBOE pelIeHue, JACHCTBUS.
IIpencraBneHue pes3ysbTaTOB IAPHOW, IPYNIOBOM AesATeNbHOCTH. [loaroroska
COOOIICHUN M JOKIAJ0B. Y4acTHe B AMAJIOT€ B COOTBETCTBUU C MPABUIAMH
pPEYEeBOro MOBEICHHUS.

Crartuka.

Teopus: bnok. Peruar. PaBHOBECHE TBEpABIX TEJ. YCIOBUS paBHOBeCUSA. MOMEHT
cuinbl. [IpaBuno wmomentoB. Llentp Tsxectn. MHccnenoBanue pa3ivuHbBIX
MexaHu4Yeckux cucteM. KoMOMHMpOBaHHbBIE 3a7a4yH, WCIOJIb3YsSd YCIIOBHS
paBHOBECHS.

Ilpaxmuxa: VI3rotoBienune paboTaroIieii CuCTeMbl OJIOKOB.

Xapaxmepucmuka 0CHO8HbIX 8UO08 0eSIMENbHOCTNU

Ananuz Tabnui, rpadgukos, cxeM. [lonck oObsicHEHN HAOIIOAAEMBIM COOBITHSIM.
Onpenenenue CBOMCTB MpPUOOPOB MO UepTekaM H  MOAENIAM. AHaIN3
BO3HMKAIOIIMX TPOOJEeMHBIX curyanuii. Halmiomate geicTBUE  MPOCTHIX
MexaHu3MoB. [lo3zHakOMHUTBCS ¢ (U3MUECKOW MOJENbl0 «aOCOTIOTHO TBEPIOE
Teno». Pemarh 3amaun Ha NMpUMEHEHUE YCIOBHsI(MpaBUiia) paBHOBECHsS phluara.
[IpumensTh ycioBue (MpaBUIIO) PAaBHOBECHs pblyara Jjisi OObSICHEHHS JCHCTBUS
pPa3TUYHBIX MHCTPYMEHTOB, HCIOJB3YEeMBIX B TexHHKE M B ObiTy. COOpka
npuOOpoB U  KOHCTpyKUMU. Mcmonb3oBaHWe HW3MEPUTENBHBIX MPUOOPOB.
BrimosiHeHne 1abopaTOpHBIX U MPaKTUYECKUX paboT. Jluarnoctuka u

yCTpaHEHHE HEUCIpaBHOCTEH NpuOOpoB. BricTpanBaHue Trumnote3 Ha OCHOBaHUU
uMeIMxcss AaHHbIX. KOHCTpyuMpoBaHME W MOJAEIHMpPOBaHHE. BpinoiHeHHE
3aJlaHuil TI0 YCOBEPIIECHCTBOBaHUIO NpubOopoB. Pa3zpaboTka HOBBIX BapHaHTOB
omnbITOB. PazpaboTka v mpoBepKa METOJAUKHU IKCIIEPUMEHTAIBHONU PabOTHI.

PaGora B Manpix rpymnmax. AHaTU3HPYIOT, BBIOMpAIOT M OOOCHOBBIBAIOT CBOE
pewmenue, neWictBus. llpencraBneHune  pe3ysabpTaToOB  HApHOM, TPYNIIOBOU
nestenbHOCTH.  [loaroToBka  cooOmieHudt W JokimanoB.  OCyIIECTBISIOT
CaMOOIIEHKY, B3aUMOOLICHKY JIEATEIbHOCTH. Y YaCTUE B JUAJIOT€ B COOTBETCTBUU C
MpaBUJIAMH PEYEBOTO TTOBEJCHUS.

8 kiace

TenoBbie siBJICHHS.
TernnoBoe pacmmpenue tei. [Iponeccel naBieHus: U OTBEPAECBAHUS, UCIIAPEHUS U
KOHJeHcanuu. Termnonepenada. BaaxHOCTh BO31yXa Ha pa3HbIX KOHTUHEHTAX.
Jemoncmpayuu: 1. Habmonenue TtasiHus Jibaa B Boje. 2. CKOPOCTH HUCIHAapEHUs
Pa3IMYHBIX XXUAKOCTEH. 3. TernoBsie ABUTaTENN Oy IYIIETO.

Jlabopamopnvie pabomsr (¢ ucnoab30BaHHeM o0opyaoBaHusa «Touka
poctay): 1. VI3MeHeHHsI JJIMHBI Tella PU HArpEBaHUU U OXJIaXxJAeHUU. 2. OTIMBKa



napapuHoBoro congatuka. 3. HaGmiopenue 3a muaBneHueM ipaa 4. OT yero
3aBUCUT CKOPOCTb HcHapeHus xuakoctu? 5. HaOmtoneHue TemionpoBOJHOCTH
BOJbI M BO3yXA.
Xapaxmepucmuka 0CHOBHbBIX U008 0esAmeTbHOCHU:
CamocrosTennbHO (GOPMYIHPYIOT NMO3HABATEIBHYIO 33Ja4y. YMEIOT C MOMOIIbIO
BONPOCOB  J0OBIBaTh  HEJOCTAIONIYI0  MH(OpPMAILHIO. Hcnonb3oBanue
U3MEPUTEIBHBIX MPUOOPOB. BhINonHeHne 1a00paTOPHBIX U MPAKTUYECKUX PadoOT.
JlnarnoctTuka U yCcTpaHeHHE HEMCHpaBHOCTEH nmpuOopoB. BeicTpanBaHue rumnores
Ha OCHOBAaHHWM MMEIOIINXCA TaHHBIX. KOHCTpynpoBaHuEe U MOJAEIMPOBAHUE.
BrinosniHeHne 3ajjaHuil M0 yCOBEpUIEHCTBOBaHMIO NpuOOpoB. Pa3zpaboTka HOBBIX
BapMaHTOB ONbITOB. Pa3paboTka W mpoBepka METOAMKU HKCIEPUMEHTATIbHOM
pabotel. Pabota B Manbix rpynmnax. AHaTU3UPYIOT, BHIOMPAIOT U OOOCHOBBIBAIOT
CBO€ peuieHue, AcucTBUA. lIpencraBieHue pe3yapTaToB IAPHOW, I'PYIIIOBOM
NEATEbHOCTU. YYacTHE B THAJIOTE B COOTBETCTBUU C IIPABUIIAMH PEYEBOTO
NOBEJCHUS.
dileKTpUYEeCKHe SIBJICHUS.
Muxkpomup. Mogenn aroma, cymecrBoBaBmne g0 Hadana XIX. Hcropus
OTKPBITHSI W JICUCTBUA TaJbBAaHWYECKOrO »3jeMeHTa. Vctopus co3naHus
anexkTpodopHoii MamuHbl. OnbIT BonbTa. DNeKTpUUecKuil TOK B 3JIEKTPOJIUTAX.
Hemoncmpayuu: (¢ ucnmoJib3oBanueM odopynoBanus «Touka pocTay)
1. Monenu atomoB. 2. ['anpBaHHYECKHE dJIEMEHTHI. 3. DneKTpodopHO
MamuHsbl. 4. OnbiTel BonbsTa u [NanbpBaHu.
Jlabopamopnvie pabomwi: 1. CoznaHue TalbBaHUYECKUX DJIEMEHTOB U3
HNOAPYYHBIX CPEACTB. 2. DIEKTPUUYECKUN TOK B JKHJIKOCTSAX CO3JAHHUS «30JI0TOTO
KITFOUHKA .
Xapakmepucmuka OCHOBHBIX BUIOB JEATEIbHOCTHU:
YopaBisitoT cBOEHl TO3HABAaTEIbHOM M Y4YEOHOW JEATEIBHOCTBIO MOCPEACTBOM
IOCTAHOBKH IE€JI€H, TUIAHUPOBAHMS, KOHTPOJSA, KOPPEKUUH CBOUX JICUCTBUUA H
OLICHKU YCIENIHOCTU ycBoeHMs. CpaBHHBAIOT CHOCOO U pe3yiabTaT CBOUX
JeHCTBUN ¢ 00pasloM - JUCTOM COMPOBOXAeHUS. OOHAPYKUBAIOT OTKIOHECHHUS.
OO1yMBIBaIOT IPUUMHBI OTKIOHEHUH. OCYIIECTBIAIOT CAMOKOHTPOJIb U
B3aMMOKOHTpOJIb. Mcnonp30BaHuE HM3MEPUTEIbHBIX NpUOOpOB. BrlmonHeHue
7a00paTOPHBIX M TPAaKTHYECKUX  paboT. JlmarHoctuka ¥ yCTpaHEHUE
HEUCIIPaBHOCTEN MpUOOpOB. BeICTpanBaHWE TMIIOTE3 HA OCHOBAHWMU HMEIOIIUXCS
naHHbIX. KOHCTpyHpoBaHue U MOAECIMPOBAHUE.
JIEKTPOMATHUTHBIE SIBJTCHHUA.
MarnutHoe TO0JIe B BemecTBe. MarHuTHas aHoMmajaus. MarautHele Oypw.
PasnoBugHOCTH ANEKTPOU3MEPUTEIBHBIX npuOOpOB. PasnoBugHOCTH
BJIEKTPOJABUTATEIICH.
Hemoncmpayuu (¢ ucmojb30BaHueM ofopynoBanusi «Touka pocrtay):
1. HarnsgHOCTh MOBEICHUS BEMIECTB B MArHUTHOM noJie. 2. [Ipe3enranun o
MarHuTHOM Toje 3eMJIi ©W O MarHutHelx Oypsx. 3. JleMoHcTpanus
Pa3HOBUAHOCTEH  AJIEKTPOU3MEPUTENIbHBIX  npubopoB. 4.  HarnsgHocTb
Pa3HOBUIHOCTEMN 3JIEKTPOIBUTATEIICH.



Jlabopamopnvie pabomei. 1. VcciienoBaHue pa3IMUHbBIX SJIECKTPOU3ZMEPUTEIBHBIX
puOOpOB.
Xapaxmepucmuka 0CHOBHbBIX U008 OeAmMeTbHOCHIU:
VYrpaBnsioT cBOel MO3HABATEIbHOM M Y4e€OHON JEATENbHOCTHIO MOCPEICTBOM
[IOCTAHOBKM LI€JI€H, IUJAHUPOBAHUSA, KOHTPOJISI, KOPPEKLMUU CBOUX JEUCTBUU U
OIICHKM YCHENIHOCTH YycBoeHUs. CpaBHMBAIOT CMOCOO U pe3yiabTaT CBOUX
JEUCTBUN ¢ 00pa3lioM - JUCTOM COMpOBOXAEHUS. OOHApYKUBAIOT OTKIOHEHHUS.
OO61yMBIBAIOT MPUUYMHBI OTKJIOHEHUH. OCYIIECTBISAIOT CAMOKOHTPOJIb U
B3aUMOKOHTPOJIb.
OnTuyeckue siBjIeHUS.
HctouHnku cBeTa: TEIJIOBBIE, JJIOMUHECIICHTHBIEC, HCKYCCTBEHHBIE. I3roTOBIEHNE
KaMepbl - OOCKypa M HCCJIEIOBAaHUE H300pKEHUS C TOMOIIBI0 MOJIEIH.
MHorokpaTtHoe u300pakeHHe TpeAMeTa B HECKOJIBKHX IUJIOCKHUX 3epKajiax.
N3roroBUTh MEPUCKOI U C €r0 MOMOIILI0 TTPOBeCTH HaOmoneHus. [IpakTuueckoe
HCIIOJIb30BAHUE BOTHYTHIX 3€pKaJl. 3pUTEIbHBIC WILIIO3UH, TIOPOXKIAEMbIEC
IpeJIOMJIEHUEM CcBeTa. Mupaxku. Pa3zButre BOJTOKOHHOM onTUKHU. Mcmonb3oBaHue
3aKOHOB CBETa B TEXHUKE.

Hemoncmpayuu(c ucnoab3oBanueM ooopynoanusi «Touka pocray)
1. Paznuunbie HCTOUHUKH cBeTa. 2. 300pakeHue npeaMera B HECKOJIbKUX
IUIOCKKUX 3epkanax. 3. M3oOpaxkeHue B BOTHYTHIX 3epkainax. 4. Mcnonb3oBaHue
BOJIOKOHHOW ONTHUKU. 5. YcTpoiicTBO (oToanmapaToB, KHHOIMPOEKTOPOB,
KaJIEMTOCKOIIOB.
Jlabopamopnvie pabomul: 1. 3roToBneHue kamepsl - 00CKypa U HCCIETOBAHHE
n300pakeHuss ¢ momolbio Mojenu. 2. IIpakThueckoe NpHUMEHEHHE IIJIOCKUX
3epkan. 3. IlpakTuyeckoe HMCHOJIB30BAaHUE BOTHYTHIX 3epkaji. 4. M3rotomneHue
NEPUCKOTA ¥ HAOIOJEHUS C TTIOMOIIBI0 MOJIEIH.
Xapaxmepucmuka 0CHOBHBIX 8UO08 0eSIMENbHOCTNU
VYropaBisitoT cBOEH TO3HABaTEIbHOM M Y4YEOHOW JEATEIHHOCTBIO MOCPEACTBOM
MIOCTAHOBKH IEJICH, TUIAHUPOBAHUS, KOHTPOJIA, KOPPEKUHH CBOUX JCUCTBUU U
OIICHKU YCIEIIHOCTH YCBOCHHS. BBIIENAIOT U (OPMYITHPYIOT MO3HABATEIHHYIO
1e’db. BBIACNAIOT KOTUYECTBEHHBIE XapaKTEPUCTUKH OOBEKTOB, 3aJaHHBIC
cinoBaMu. [ [pyHMMAIOT ITO3HABATENBHYIO LEb U COXPAHSIOT €€ IIPU BBIIIOJHEHUN
yaeOHBIX nericTBui. OCO3HAIOT CBOU JNelCTBHUA. IMEIOT HaBBIKM KOHCTPYKTHBHOTO
OOIIEeHUsI B MaJIBIX TPYyIax.
Yes10BeK ¥ IPUPOAA
ABTomatnka B Hamed Ku3HU. [lpumepsl HUCIIONB30BaHHMS aBTOMATHYECKUX
YCTPOWCTB B HayKe, Ha Tpou3BojcTBe W B ObITy. CpeactBa cBszu. Paamo u
TeJIeBUJICHHE. AJbTEPHATUBHBIE HCTOYHUKHU HHEPTHHU. BuAbl 3IEKTpOCTaHIUU.
HeoOxomuMocTh SKOHOMUW TPHUPOIAHBIX PECYPCOB M HMCTIOIB30BaHUS, HOBBIX
AKOJIOTUYHBIX U 0e30macHbIX TexHoJaoruil. Hayka u 6e3omacHoCTb JitoAeH.
Jlemoncmpayuu. 1. poToMaTeprabl U CIANIBI O TEME.
Jlabopamopnvie pabomwi: 1.VI3ydeHue NEHUCTBHIl CPEICTB CBS3H, pAANO U
TEJICBUICHHUS.
Xapaxmepucmuka 0CHOBHbBIX 8U008 OeAmMeNbHOCHIU:



CamocTosiTenbHO  (QOPMYJIHPYIOT —TO3HABAaTEIbHYIO 3agady. YMeT (WiH
Pa3BUBAIOT) CIOCOOHOCTH C TIOMOIIBI0O BOMPOCOB J0OBIBATH HEAOCTAIOUIYIO
UH(pOpMaIHIO.

9 KJj1acce
Kunemaruka
Crioco0nl OITMCaHUL MEXAHUYECKOTO JIBUYKEHUS. Cucrema OTCYETA.

[IpsamonuneiinHoe nBuXeHHe. [IpsAMONMHENHOE paBHOMEPHOE JBHXKEHUE I10
mwiockoct. llepeMelnieHne W CKOpPOCTh NPU PABHOMEPHOM MPSIMOJUHEHHOM
JIBMXKEHUU TIO TUIOCKOCTH. OTHOCUTENBHOCTh ABMXKEHUSA. CIOXKEHUE IBUKECHUMU.
[IpuHIMnT HE3aBUCUMOCTH JBWXEHUH. KpuBoinHENWHOE IBHXKEHUE. JIBH>KEeHUE
Tena, OpPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY. PaBHOMEpHOE JBWXXEHUE TI0
OKPYXHOCTHU. YTJIOBasi ckopocTh. [lepuon u yactora Bpamienusi. CKOpocThb

Y YCKOPEHUE MIPU PABHOMEPHOM JIBUKECHHUH 10 OKPYKHOCTH.

Jlabopamopnvie pabomui(c HUCNONAB30BaHHEM oOopynoBanusi «Touka
pocTay):

N3yuenne nBuxeHus cBOOOHO MaJal0IIero Tea.

N3yueHne NBUKEHUS 110 OKPYKHOCTH.

IIpumepnvle membl NPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM:

Onpenenenue CKOPOCTH  PAaBHOMEPHOTO  JBWKEHHUSI TPU  HUCIOJIB30BAaHUU
TpeHaxkepa «0eroBasi JOPOKKa.

Hcropuueckass peKOHCTPYKIUsL ONBITOB ['anumiess mo ONpenesIeHUI0 YCKOPEHHS
CcBOOOIHOIO ITaJICHUS TEIL.

[TpuHIUITEI paGOTHI MPUOOPOB I U3MEPEHUS CKOPOCTEH U YCKOPEHUM.
[Tpumenenue cBOOOHOTO MAACHHUS I U3MEPEHUS PEAKIIMK YET0BEKa.

Pacuer TpaekTopuun nBUKEHUS NEPCOHAKEN paccka3oB P.Pacmo.

Xapaxmepucmuka 0CHOBHBIX U008 OesIMeIbHOCMU: YTEHUE U 00CYKIEHUE TeKCTa
CTaTel MHTEPHET-CalTOB, 00CYKICHHUE TOKJIAJ0B U MPE3CHTAIUN, COCTABICHHUE U
penieHue 3a1a4, 0ocyxaenne crnoco0oB pemeHus (moaroroska k OI'D mo dusuke).
JIunamuka

Nueprmanshubie cuctembl orcueta. Cuna. 3akonbl HpioToHa. JIBHKEHHME Tefa MO/
JNEUCTBUEM HECKOJIBKMX CWJI. [[BH)KEHHME CHUCTEMBI CBSI3aHHBIX Tes. J(MHaMmuka
PaBHOMEPHOI'O JBMKCHUS MaTEpPUAJIbHOW TOYKM IO OKpYXKHOCTH. Kitaccel cui.
3aKOH BCEMUPHOTO TATOTeHUS. J[BUKeHue miaHeT. IcKkycCTBEHHbIE CITyTHUKH.
Conneunas cucrema. Mcropus pa3Butus npeacrapiennii o Beenennoit. Ctpoenue
1 3BoJIIOLMs Beenennon.

Jlabopamopnvie pabomoui(c HUCNOJAb30BaHHEM oOopynoBanusi «Touka
pocTay):

N3mepenne macchl Tena ¢ UCIOJIB30BAHHEM BEKTOPHOTO PA3JIOKEHHUS CHIIBL.
N3yueHne KMHEMATUKU U JUHAMHUKU PaBHOYCKOPEHHOTO JBMXKEHUS (Ha MpUMepe
MaiuHbl ATByJa). Y 3yueHue TpeHuUs CKOJIbKEHUS.

IIpumepnvle membl nNPOEKMHBIX U UCCAEO08AMENLCKUX PADOM.:



Ucropuueckast pekoHCTpyKIMs onbiTOB KynoHa U AMOHTOHa MO OMNpEIETICHUI0
BEJIMYMHBI CUJIbI TPEHUSI CKOTbXKEeHUs. [lepBhie UICKYCCTBEHHBIE CTYTHUKU 3EMJIH.
Kak otnuuaroTcss MexaHWMYecKHe TMporecchl Ha 3emiie OT MEXaHMYECKUX
npoueccoB B kocMoce? Tena Comueunoit cuctembl. OTKPBITHS HA KOHYUKE TIEpa.
Xapaxmepucmuka 0CHOBHBIX U008 OesamelbHOCmU: YTEeHUE U 00CYK/I€HUE TeKCTa
cTaTel MHTEPHET-CANTOB, 0OCYXKJEHUE JTOKJIAJIOB M MPE3EHTAINi, COCTaBICHUE U
penieHue 3aaa4, 0ocyxaeHue crnoco0oB pemienus (nmoaroroska k OI'D no dusuke).
Nmnyabce. 3aKoH coXpaHeHUs1 UMITYJIbCA
Nmnynec. M3MeHeHME WMITyJIbCa MaTepHalbHOW TOukH. Cucrema Ten. 3akoH
COXpaHEHHMs UMITYJIbCa.
IIpumepnvle membl nNPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM:
PeaxtuBHoe nBuxenue B npupoxne. PaccienmoBanue [ITII ¢ momomipro 3akoHa
COXpaHEHHMs UMITYJIbCa.
Xapaxmepucmuka 0OCHOBHBIX U008 0esIMeIbHOCMU: YTEHUE U 00CYKIEHUE TeKCTa
cTaTel MHTEPHET-CANTOB, 0OCYXKJEHUE JTOKJIAJIOB M MPE3CHTAINi, COCTAaBICHUE U
perieHue 3aaa4, o0CykJIeHre croco0oB penieHus (moaroroka k OI'D o ¢uzuke).
CraTuka
PaBHoBecue Tena. MoMeHT cuiibl. Y CIIOBUS paBHOBECHS TBeporo Tena. [Ipocteie
MEXaHU3MBI.

Jlabopamopnvie pabomoui(c WUCNONAB30BaHHEM oOopynoBanusi «Touka
pocTay):

Omnpenenenue NEHTPOB MacC Pa3IUYHBIX TeJ (Tpu croco0a).
IIpumepnvle membl NPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM:
[IpuMeHeHne MPOCTBIX MEXAaHW3MOB B CTPOUTENBCTBE: OT 3E€MIISIHKH 10
HeOockpeba. MccaeqoBanrne KOHCTPYKITUU BEJIOCHUTIE IA.
Xapaxmepucmuka 0CHOBHBIX U008 OesIMeIbHOCU: YTEHNE U 00CYKIEHUE TeKCTa
cTaTell MHTEPHET-CAaNTOB, 0OCYXKJEHHE JTOKJIAJIOB M MPE3CHTAINi, COCTaBICHUE U
penieHue 3a1a4, 0ocyxaenue cnoco0oB pemeHus (moaroroska k OI'D mo dusuke).
Mexanudeckue Kojae0aHUs U BOJHBI
Mexanndeckue xkonebanus. IlpeoOpasoBaHue dSHEpruM TP MEXAHUYECKUX
KojeOanusx. MaTemMaTH4ecKuid W TpPYyXKUHHBIM  MasTHUKH. (CBOOOIHEIE,
3aTyxaroniye W BBIHYXKJEHHbIe KosieOanus. Pesonanc. MexaHWYecKHe BOJIHBI.
JInHa U CKOPOCTh BOJHBL. 3BYK.

JlabopamopHvie pabomui(c  ucnoiab3oBanueM oOopyaoBanusi «Touka
pocTay):
Nzydenune konebaHnii HUTIHOTO MasTHUKA.
lIpumepnsie memovl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:
CtpyHHBIE MY3BIKQIbHBICE UHCTPYMEHTHI. KonebarensHbie CHUCTEMBI B MPUPOJE H
TEXHUKE.
Xapaxmepucmuka 0CHOBHBIX U008 OesimelbHOCmU.: YTEHHE U 00CYK/I€HUE TEKCTa
CTaTe MHTEPHET-CAUTOB, OOCYXXKJACHHE JOKJIAI0B M MPE3EHTAIUM, COCTaBICHHUE U
pelieHue 3aaad, o0cykJieHre crnoco0oB peuieHus (nmoaroroka k OI'D no dpusuke).
DJIEKTPOMATHUTHBbIE KOJIeOAHUSA U BOJHbI



[lepemennsbiii anexTpuueckuii Tok. KoseOarenbHbld KOHTYp. BbIHYyXaeHHBIE U

cB0OOHBIE DM KoseOanusa. DM BOJIHBI U UX CBOMCTBA.

IIpumepnvle membl nNPOEKMHBIX U UCCAEO08AMENLCKUX PADOM:

[IpuHIMIIBI pagnoOCBI3u U TeneBuAcHUd. BnusHune OM u3nydyeHU Ha >KUBBIC

OopraHu3Mbl. MI3roToBneHne ycTaHOBKH Ui IEMOHCTPALIMH ONBITOB 110 OMU.

OnektpoMarHutHoe u3nydyeHne CBY-meun. Hcropuueckas peKOHCTPYKLIMS

ONBITOB AMIIEpa.

Xapaxmepucmuka 0CHOBHBIX U008 OesamelbHOCmU: YTEeHUE U 00CYK/I€HUE TeKCTa

cTaTel MHTEPHET-CANTOB, 0OCYXKJEHUE JTOKJIAJIOB M MPE3EHTAINi, COCTaBICHUE U

peleHue 3aaa4, o0cyxJieHre crnoco0oB penieHus (moaroroka k OI'D no dusuke).

OnrTuka

Uctounnku cBeta. JlelicTBUsA cBeTa. 3aKOH MPAMOJMHEWHOTO PACHpOCTPAHECHUS

cBeTa. 3aKOH oTpakeHus cBeTa. [locTpoeHne n300pakeHui B IMJIOCKOM 3€pKaje.

3aKOH MPEIOMJICHUSI CBETa Ha IUIOCKOM TpaHUIIE JIBYX OJHOPOAHBIX MPO3PAUYHBIX

cpen. Ilpenomnenue cBera B mpusMme. [lucnepcus cBera. SIBIeHHE TOJHOTO

BHyTpeHHEro oTpaxkeHus. JIuuzbel. Tonkue nunH3bL. [locTpoeHue H300pakeHMUI,

CO3/1aBacMbIX TOHKMMHU JIMH3aMHU. | 11a3 u 3penue. Onruueckue mpuoopsI.
Jlabopamopnvie pabomui(c uUcnoab30BaHMeM oOopyaoBanusi «Touka

pocTay):

DKCnepuMEeHTAlIbHas MPOBEPKA 3aKOHA OTPAYKEHHUSI CBETA.

N3Mmepenue mokasarens nNperoMIICHUS BOJIBI.

N3mepenue HoKkycHOTro pacCTOsHUS COOMpPAIOIEH JIMH3BI.

IIpumepnvle membl NPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM:

Hctopus uccnenoBanus CBETOBBIX SIBJICHUM.

HcTtopuueckas pekoHCTpYyKIMs Tesneckona [ anuies.

Mzrorosnenue xkaneiagockomna.

Xapaxmepucmuka 0CHOBHBIX U008 OesIMebHOCU: YTEHUE U 00CYKJEHUE TeKCTa

cTaTell MHTEPHET-CAaNTOB, 0OCYXJEHHE JTOKJIAJIOB M MPE3CHTAINi, COCTaBICHUE U

penieHue 3aaa4, 0ocyxaenue cnoco0oB pemeHus (mogaroroska k OI'D mo dusuke).

DuU3MKa aTOMAa U aTOMHOI0 A/Apa

Crpoenue artoma. llornmomenue u wucnyckanwe cBeta aroMamu. ONTHYECKHE

cnektpbl. OnbiThl Pezepdopna. [lnanerapnas moxens atoma. CTpoeHHE aTOMHOTO

anpa. 3apsa0BO€ W MaccoBO€ yucia. SnepHble CHIIbl. DHEPrusi CBSI3U aTOMHBIX

anep. 3aKOH paAMOaKTHBHOTO pacmana. Anbpa- u Oeta-pacmansl. [IpaBuia

cMmemeHud. AnepHele peakuuu. Jlenenue m cuHTE3 Anep. fAaepHas SHEpPreTHka.

Ucrounuku osHeprun ConHua U 3Be3A. Peructpamust sIepHbIX HU3Ty4YECHUH.

BinsiHue paanMoakTUBHBIX H3JIYYEHWW Ha JKHUBBIE OpPraHusmbl. Jlozumerpus.

DKoJoruyeckue MpoOIeMBbI sIICPHOIN YHEPTETHKH.

lIpumepnsie memovl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

Hctopus nzydenus aroma.

N3mepenne KIIJ] comneunoi 6arapew.

HeBuanmeie n3inyyeHus B CIEKTPE HAIPETHIX TEJL.



Xapaxkmepucmuka 0CHO8HbIX 6UO06 OesmeIbHOCMY. YTEHNE U 00CYKIEHUE TEKCTa
CTaTeil MHTEPHET-CaliTOB, 00CYK/IEHHE JTOKJIAJ0B U MPE3EHTALUN, COCTABICHHUE U
penieHue 3aaa4, 0ocyxaeHue cnoco0oB pemienus (nmoaroroska k OI'D no dusuke).
®opmbl oOpranuzanum 00pa3oBaTebHOIO NpoLecca:

- TPyIIIOBAas;

- UHUBUyaJIbHAS;

- (ppoHTANIBHASL.

Beaymme TexHosoruu:

Hcnonb3yroTcst 37€MEHTHl CIEAYIOMMX TEXHOJOTUH: MPOEKTHAas, MPOOJIEMHOIrOo
oOydeHus, HH(POPMAIMOHHO-KOMMYHUKAIIMOHHAS, KPUTUYECKOTO MBIIJICHUS,
npoOJIEMHOr0 JIMajora, urpoBasi.

OcHOBHBIE MeTOAbI pa00OTHI HA YPOKE:

Benymumu wmetonamu  oOyudeHHsI SIBISIOTCA: YaCTUYHO-TIOMCKOBOHM, METOJ
MaTEMaTUYECKOT0 MOJIETUPOBAHMS, aKCHOMATUYECKUN METO/I.

DopMbI KOHTPOJIA:

Tak kak 3TOT Kypc SIBJISIETCS IOMOJIHUTENbHBIM, TO OTMETKA B OaJljlaX HE CTABUTCH.
VYyamuiics y4uTcs OlIlEHUBaTh ce0s M JIPYrUX caMm, 4TO MO3BOJISIET Pa3BUBATH
YMEHHSI CcaMoOaHalW3a M CIOCOOCTBYET PAa3BUTHUIO CAMOCTOSITENIbHOCTH, Kak
CBOMCTBY JMYHOCTH Y4Yallerocsi. BbisBieHHE MPOMEXKYTOUHBIX M KOHEUYHBIX
pe3yabTaTOB  yYalllUXCsl MPOMCXOAUT dYepe3 MPaKTUUYECKYH0 JI€ATEIbHOCTH;
3ayeTHbIE PabOTHI:

* TeMaruyeckas MoJ0OpKa 3aJay  pPa3IMYHOIO  YPOBHSA  CIOKHOCTH C
IPECTABIEHUEM pa3HbIX METOJIOB pEIICHHS B BUJIEC TEKCTOBOIO JOKYMEHTA,
npe3eHTAUH, (JIII-AaHUMALHH, BUIEOPOTUKA 1in Web - ctpanums! (caiita)

* BBICTaBKa IPOEKTOB, MPE3EHTAIIH;

* IEMOHCTpAlMs SKCIIEPUMEHTa, KaYECTBEHHOH 3aJaul C Ka4eCTBEHHBIM (YCTHBIM
WIM B BUJE NMPUIOKEHUS, B TOM YHCIIE, [IPE3EHTAlMEN) ONMMCAaHUEM Ipoliecca Ha
3aHATUH, PECTUBAJIC IKCIIEPUMEHTOB; (PU3NYECKUE OJTMMITUAIBL.



Kanengapuo-temaruyeckoe njiaHupoBaHue 7 Kjiace

Ne Hara Tema ypoka Hcnoab3oBanue puMeya
I/ | MPOBEJCHUS 0o0opyaoBaHNs LEHTPA [HUE
ILnan | dakr €CTeCTBEHHOHAYYHOM
¥ TeXHOJIOTHYeCKOM
HAINIPaBJIEHHOCTEel
«Touka pocra»
1. BBenenue (14)
BBonnoe 3anarue. lLlenmu wu 3amaum | KomnerotepHoe
1 Kypca. Texnnka 0€30MacHOCTH. 000pyTI0BaHNE
2. PoJib hKCIIeprMeHTAa B sKU3HU YesioBeka (34)
Cucrema eMHULL, TIOHATHE O KomnbrorepHoe
2 NPSMBIX ¥ KOCBEHHBIX U3MEPEHUSX 00opyoBaHue
OU3NYECKUN IKCIIEPUMEHT. OOGopynoBanue Ist
Bunel pusndeckoro skcriepuMeHTa. JIEMOHCTpanui
[TorpemnocTs u3mepenus. Bus
MOrpemHocTer n3Mepenns. Pacuér
3 MOTPENTHOCTH U3MEPEHUSI.
JlaGoparopnast pabota OGopynoBanue 1Jis
«3mepenne odbema TBEp0ro 71ab0paToOpHBIX paboT U
4 TCIIA). HpaBI/IJ'Ia O(i)OpMJ'IeHI/IH YUYEHUUYECKUX ONBITOB
nabopaTopHO pabOTHI.
3. Mexanuka (84)
5 PaBHOMEpHOE M HEPAaBHOMEPHOE OGopynoBaHue 1Jis
JIBIDKCHUSL. 71a00paTOPHBIX PadboT U
6 Fpa(bnquKoe IpeaACTaBJICHUC YUEHUYECKUX  ONBITOB
ABHIKCHUS. (Ha 0ase KOMILIEKTOB
Pemenue rpa(bnqecxmf 3ajad, st OT)
7 pacuer myTu U CpeaHell CKOpoCTH
HEPABHOMEPHOTO JIBM)KCHHUS.
8 [TonsiTHe MHEPIIMU U UHEPTHOCTH.
LlenTpobexHas cuia..
9 Cuna ynpyrocTu, cuiia TpeHus O6opynoBanue st
71a00paTOPHBIX PadboOT U
JlaboparopHas pabota YUEHUYECKUX  OIBITOB
«HccnenoBanue 3aBUCUMOCTH
CHWJIBI YIIPYTOCTH, BO3HUKAIOIIEH B (Ha 0ase KOMILICKTOB
10 npyXHHE, OT CTeneHu JedopManuu ans OI'D)
IPYKHHBD).
JlaGopatopHas paboTa
11 «Onpenenenue kodppuIreHTa
TPEHUsi Ha TpUOOMeETpeE.
JlaGopatopHas paboTa Ob6opynoBanue s
«HccnenoBanne 3aBUCHMOCTH 71a00paTOpHBIX paboT U
12 CHJIBI TPEHHUS OT CHJIBI YUYECHHUYECKUX OTIBITOB
HOPMAaJIbHOTO JIaBJICHUSY.
4. I'mapocraTuka (124)
13 ITnotHOCTB. 3anaua naps I'epona O6opynoBanue s
JIEMOHCTpaLui
14 Pemenne 3agau noBbIIEHHON




CJIOKHOCTH HaA pacCcUCT IIJIOTHOCTHU
BCIICCTBA.

15 Pemrenne 3a1a4 moBBIIIICHHOM O6GopynoBaHue st
CIIOKHOCTH JIEMOHCTpaIIHiA

16 JlaBneHue ®KUJIKOCTH U raza. 3akoH
[Tackans

17 Coobmmaronmecs: CoCyabl.

18 Jlaboparopnas pabota OOGopynoBanue 1Jis
«M3rotoByienne Moienu GpoHTaHA lTabopaTOpHBIX paboT U

19 JlaGopatopHas paoTa YICHUYECKHX  OIBITOB
«3rorosnenne Moaenu (GpoHTaHa» (Ha 0ase KOMILICKTOB
3akon Iackans. [laBnenue B st O1'9
KUJKOCTSX M ra3ax.

20 lMunpaBnuyeckre MalIvHbL.
Coo0mmaronuecs: CoCy/pl.

21 BriTankuBaromas cumia. 3aKkoH OOGopynoBanue Ist
Apxumena. JIEMOHCTpaun
JlaGopartopnast pabota OGopynoBaHue 1Jis

29 «BblIsscHEHUE YCIIOBHS TUIABAHUS 1abopaTopHBIX PadOT U
TEID). YUEHUIECKUX OTIBITOB

23 biiok 3anmay Ha 3akoH [lackans, OOGopynoBanue Ist
3aKOH ApXuMena. JIEMOHCTpaui

24 biox 3agau na 3axoH Ilackans,
3aKOH ApXuMena.

5. Craruka (104)
25 bnox. Peryar. O6opynoBaHue st
JIEMOHCTpaIUii

26 PaBHoBecue TBepabix Ten. MoMeHT
cuibl.IIpaBuiio MOMEHTOB.

27 Llentp TSHKECTH. Hccnenosanue | O6opynoBanue s
Pa3IMYHBIX MEXaHUYECKUX CUCTEM JIEMOHCTpAIHi

28 KoM06unupoBanHsbie 3a1auu,
MCIOJIB3YS YCIOBHS paBHOBECHSL.

29 KomOunupoBanHusie 3a1auu,
UCIOJIB3Ysl YCIOBHS paBHOBECHS
Jlaboparopnas paboTa O6opynoBanue st
«M3rotoBnenue padoTaromien 71ab0opaToOpHBIX paboT U

30 cuctembl 6510K0BY». OdopmieHue YUEHUYECKUX  OIBITOB
paboTHI. (Ha 0asze KOMILIEKTOB
Pabora Hag npoektom «biiokny. s OI'D
JlaGopatopHas paboTa
«M3rotoBnenue padoraromiei

31 CUCTEMBI OIIOKOBY.
JlaGopatopHas pabota Ob6opynoBanue s
«M3rotoBienue padoraromiei 1abopaTOpHBIX paboT H

32 CUCTEMBI OIIOKOBY. YYEHHUECKHUX OIBITOB
Odopmnenue paboOTHI. KommnsrorepHoe

33 obopyoBaHue

34 3ammra npoeKToB.
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Ne Hara Tema ypoka Hcnoab3oBanue pume
I/l | mMpOBEIeHUs 000py/I0BaHMsI LIEHTPA | YaHUE
ILnan | dakr €CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYEeCKOM
HAINIPaBJIEHHOCTEel
«Touka pocra»
1. Beenenue (14)
BBonnoe 3anstue. Llenmn m 3amaum | KommnbrorepHoe
1 Kypca. Texnnka 0€30MacHOCTH. 000pyTI0BaHNE
2. TensoBble siBjaenus (12 1)
Pa3nooOpasue temnoBbix sBieHMH. | KomnbroTepHoe
2 TemioBoe pacmypeHue Ted. 000pyi0BaHKE
JlaGopartopnas pabota OOGopynoBanue s
«VI3MeHeHust ITMHBI Tea Mpu 1ab0paToOpHBIX paboT U
3 HarpeBaHWU W OXJIAKJICHUN. YYCHHYECKUX OIBITOB
Tennonepenaua Habmronenue OGopynoBanue Ist
TETJIOMPOBOJHOCTH BOJIBI U JIEMOHCTpaIuit
4 BO3/IyXa.
JlaGoparopnast pabota OGopynoBanue 1Jis
«M3MepeHnne ynenpHOU 71ab0paToOpHBIX paboT U
TEIIOEMKOCTH Pa3IUnYHbIX YUEHUYECKUX  OIBITOB
5 BEILIECTBY. (Ha 0a3e KOMIIJIEKTOB
[1naByieHnEe U OTBEpICBAHUE. mst OI'D
JlabopaTtopnas pabora «OTirBKa
6 napaduHOBOTO COJIJIATHKAY
JlaGopartopnas pabota OOGopynoBaHue 1Jis
«Habmonenne 3a miaBjIcHUEM J1a00paTOPHBIX PadboOT U
7 JbAA» YUEHUYECKUX OTIBITOB
Pemenue onuMnuaaHex 3a1a4 O6opynoBanue s
8 Ha ypaBHEHHE TEIJIOBOro OasiaHca JIEMOHCTpAINi
Pemenue onuMnuaaHeix 3a1a4 O6opynoBanue s
9 Ha pacy€T TEIUIOBBIX MTPOLIECCOB JEMOHCTpAIHii
10 JlaGopaTopust kpucTayorpadpuu.
Hcnapenue u koHAEHCAIHUS. O6opynoBanue ajst
11 JIEMOHCTpaun
CocraB atmocdepsl, O6opynoBanue ajst
Ha6J'IIO,Z[eHI/IC rnepexoaa ,HCMOHCTpaLII/Iﬁ
HEHACBIIIEHHBIX TapOB B
12 HACBIIIICHHBIE.
Bnaxnocte Bo3myxa Ha pasHbeix | OOopynoBaHue Ass
13 KOHTHHEHTax JIEMOHCTpanuit
3. Daekrpuyeckue sijeHus (84)
Mukpomup. Monenu atoma, O6opynoBanue A
14 CyliecTBOBaBIIKe 10 Havasa XIX JIEMOHCTpalun
Hcropust oTKpbITHS U AEUCTBUA KommnsrorepHoe
15 TaJIbBAHUYCCKOI'O 3JICMCHTA 060pyI[0BaHI/IC
Ucropus co3znanus 3mekTpodopHOit
16 MAaIIHHbI
17 OmneiThl BosibTa. DnekTpudeckuit KomMmnbrorepHoe




TOK B 3JICKTPOJIMTAX.

000py1I0BaHNE

Pemenne OJIMMIIMAJJHBIX 3a1a4 Ha

O6opynoBanue s

18 3aKOHBI TOCTOSTHHOTO TOKA JIEMOHCTpAIH
Habnronenune 3aBUCUMOCTH Ob6opynoBanue s
COIIPOTHUBJICHUA ITPOBOAHUKA OT ,ZIeMOHCTpaHI/If/'I
19 TEMIIEpaTypHhI.
Jlabopartopnas pabota OOGopynoBanue 1Jis
«OrmpeseneHnue CTOouMOCTH 71ab0paToOpHBIX paboT U
U3PACX0J0BAHHON AIIEKTPOIHEPTUU | YUCHUYECKHX  OTIBITOB
110 MOIITHOCTH MOTPEOUTEIIS U TIO (Ha ©0asze KOMILIEKTOB
20 CUETUUKY» st OI'D
Pemenue onuMnuaaHeix 3a1a4 O6opynoBanue ais
21 Ha TEMIOBOE JeHCTBHE TOKA

JIEMOHCTpanui

4. DyleKTPOMATHUTHBIE siBJIeHU (34)

3HeKTp0MaFHI/ITHI>IC SIBJICHUA.

OOGopynoBanue s

22 DJIEKTPOU3MEPUTENbHBIE TPHUOOPHI. JIEMOHCTpaIuit
MarnautHas anoMamusg. MarautHbie OGopynoBaHue s

23 Oypu JIEMOHCTpaun
PasnoBugnoctn

24 3JIEKTPOJIBUTATENECH.

5. Onruyeckue siBjaenus (74)

25

WcTounnkm cBeTa: TEIIOBEIE,

OOGopynoBanue Ist

JIIOMHHECLICHTHBIE JIEMOHCTpanui
DKCIEPUMEHT HAOJIIOICHHE.
MHorokpaTHO€ N300pakeHNE
IIpPEIMETA B HECKOJIBKHX TIOCKUX
26 3epKaJiax.
M3roToBUTE NEPUCKOI U C €TO O6opynoBanue st
27 MOMOIUIBIO0 TPOBECTH HAOIIOACHUS JEMOHCTpanuil
[IpakTrueckoe ncroiab30BaHUE O6opynoBanue st
28 BOTHYTBIX 3€pKall JIEMOHCTpanuil
3pUTENbHBIE MILTIO3UHY, O6opynoBanue A
NOPOXKIAEMbIE MPETOMICHUEM JIEMOHCTpanuit
29 cBera. Mupaxu.
30 Pa3BuTHE BOJJOKOHHOM ONTUKH
Hcnonp3oBaHue 3aKOHOB CBETA B
31 TEXHUKE
6. YesroBek u npupoaa (44)
32 ABTOMAaTHKa B Halleil )KU3HU . KommnsrorepHoe
33 Panuo u TeneBuaenmne obopynoBaHue
AJNbTEepHaTUBHbBIE HUCTOYHUKHU
34 SHEpruu. Buael d51eKTpoCTaHINM
Hayxka ceroans. Hayka u
35 0€30MacHOCTb JIIOJIEH.
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Hara Tema ypoka Hcnoab3oBanue pume
Ne IIPOBEACHUS 0o0opya0oBaHMs LEHTPA | YaHUE
n/n | Inan | dakr €CTeCTBEHHOHAYYHOI
¥ TeXHOJIOTHYeCKOM
HAINIPaBJIEHHOCTEel
«Touka pocra»
1. Beenenue (14)
BBonnoe 3anstue. Llenmn m 3amaum | KommnbrorepHoe
1 Kypca. Texnnka 0€30MacHOCTH. 000pyTI0BaHNE
2. Kunemartuka (7 4)
CriocoObl onucanus O6opynoBanue s
2 MEXaHUYECKOTO JIBUKEHUS J€MOHCTpaIi
[IpsimosnHeliHOE paBHOMEPHOE O6opynoBanue s
JIBIKEHUE 110 TuiockocTtu? CMoTps JIeMOHCTpALHiA
3 W3 KaKOW TOYKH HAOTIOAATh
OTHOCHUTENBHOCTD ABHKEHUS. O6opynoBanue st
4 CroxeHue NBIKEHU. JIEMOHCTpaun
Jlabopamopnvie pabomol: OGopynoBanue 1Jis
«3yuenue nBUKEHUsI CBOOOIHO 71ab0opaToOpHBIX paboT U
najarolero tena», «M3ydenue YYEHHUYECKHUX OIBITOB
S JIBUKEHHSI T€JIa 110 OKPY>KHOCTH
Kak u kyna noJsierena BUIIHeBas OOGopynoBaHue s
KocTtouka? Pacuer TpaekTopuu JIeMOHCTpaLUii
JBUKEHUS T€J U epCOHaKel
6 pacckasoB P.Pacns o Mionxaysene
HcTopuyeckasi peKOHCTPYKIUS O6opynoBanue st
onkeITOB I"anuies mmo OIIPpCACIICHUIO ,HCMOHCTpaI_II/Iﬁ
7 YCKOpEHUS g.
Omnpenenenre CKOPOCTH O6opynoBanue st
PAaBHOMEPHOI'O ABMKCHMUA IIPU ,HCMOHCTpaI_II/Iﬁ
UCIIOJIb30BaHUU TPEeHaXepa
8 «0eroBasi TOPOKKay.
3. Iunamuka (84)
Cuna BoJu, cuiia YOeXKICHUS TN O6opynoBanue ais
9 cuia - ¢pusnyeckas BenuyuHa? JIEMOHCTpAIN
Jlabopamopnas paboma: O6opynoBanue st
10 «M3MepeHne Macchl Tena» 71ab0paToOpHBIX paboT U
JIBuxkeHue Tena noj JeMCTBUEM YYEHUYECKUX OIBITOB
11 HECKOJIBKMX CHJI
JIBU>KEHME CUCTEMBI CBSI3aHHBIX O6opynoBanue A
12 TEN JIEMOHCTpanuit
Jlabopamopnule pabomui: | OGOpynoOBaHUE JUIS
«3ydeHne TpeHus CKOJIbKEHUS 71ab0paTOpHBIX paboT U
13 YYEHHUECKHUX OIBITOB
Junamuka paBHoMepHOro ABwkeHus | ObopynoBanue Ass
14 110 OKPYXHOCTH JIEMOHCTpauit
Ucropus pa3sutus npencrasiennid | O6opymnoBanue ass
15 o Bcenennoii. CosmHeuHas cucreMa. JIEMOHCTpalun
16 OTKpBITHS HA KOHUUKE IEpa. Ob6opynoBanue s




[TepBbIie UCKYCCTBEHHBIC CITyTHUKU
3emin.

JIEMOHCTpanui

4. Umnyasbc. 3aKoH coxpaHeHusi UMNyJibca (34)

17 Kak BbI siIXTy Ha30BeTE... Kowmmbroreproe
18 PeaktuBHOE NBHKEHUE B IPUPOE. o0opyioBaHue
Paccnenosanune JITII ¢ nomonisro KommnsrorepHoe
19 3aKOHA COXpaHEHUsI UMITYJIbCA 000py/1I0BaHNE
5. Cratuka (24)
Jlabopamopnas paboma: OOGopynoBanue 1Jis
«OmnpeneneHue NEHTPOB Macc 1a00paTOPHBIX PaboT U
20 pa3IUYHBIX TeJ (TpU criocoda) YYEHUYECKUX OTBITOB
[Ipumenenne npocTeIx MexaHu3MoB | KommberoTepHoe
B CTPOUTEINIBCTBE: OT 3EMJISTHKHU JI0 000pyI0BaHNE
21 HeOoCKpeba
6. Mexanuyeckue Kojie0aHus 1 BOJIHBI (34)
22 Buner MasTHUKOB M X KOJIeOaHUHI OOGopynoBanue Ist
23 UTto nmepeHoCcuT BoJIHA? JIGMOHCTpALHH
KonebaTenpHbIE CUCTEMBI B IPUPOIE
24 Y TEXHUKE
7. DJIeKTPOMATHUTHBIE KOJe0aHUs U BOJHBI (24)
DKCnepuMeHTalbHas MPOBEPKA KommnsrorepHoe
25 cBoifcTB DM BOJIH. 0060py0BaHHE
Uccnenosanue snekrpoMaruutHoro | KommnerorepHoe
26 m3nyaerns CBU-nieun 0060py0BaHHE
8. OnTuka (4u4)
. I3rotoBienne Moaenn Kommnbroreproe
27 KaJIEHJOCKOIIA. 000pyI0BaHKE
DKcrepuMeHTallbHas MPOBEpPKa O6opynoBanue A
28 3aKOHA OTPaKCHMUSI CBETA. JIEMOHCTpAIHi
Jlabopamopnas paboma: OOGopynoBaHue is
«3mepenune nokazarens 71ab0paTOpHBIX paboT U
29 PEOMIICHUS BOJIBI» YUEHUYECKUX OTIBITOB
Kak otnuuarorces nokaszarenu O6opynoBanue Ais
30 PENOMIICHUS IIBETHOTO CTEKIIa JIEMOHCTpAINA
9. ®u3uKa aTOMa M ATOMHOI0 sApa (44)
[Tornomenue u ucIyckaHue cBeTa KommbrotepHoe
31 aromamu. OnTuyeckue CIICKTPBHI. 060pyﬂ0BaHHe
H3mepenne KITA COJTHEYHOU
32 Oarapen KommnsrorepHoe
Brnusnaune PaaAnOaKTUBHBIX 060py'I[OBaHI/Ie
33 M3JIYYEHHI Ha )KUBbIE OPTaHU3MBI
2 CriocoOBI 3a1UThI OT

paaAnOaKTUBHBIX I/I3J'Iy‘lCHI/II71
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