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IHosicHuTeIbHAS 3aNIHCKA

Pabouast mporpamMma BHEYpOUHOH JEATEIBHOCTH N0 (pusmke it 7 - 9 KJIacCOB COCTaBJIeHA HA OCHOBE
OpUMEpHOH mporpammbl mo ¢usuke aisi 7 — 9 xmaccoB (monx pemakmmer Kysnemoa A.A.), M.:
«IIpocBemenuey, 2017 ¥ cOOTBETCTBYET
- ®enepanbHoMy 3akoHy «O0 oOpazoBanuu B Poccuiickoit ®enepaunn» Ne273-03 ot 29.12.2012 roaa;
-DenepanbHOMy 00pa30BaTENbHOMY CTaHAAPTY OCHOBHOTO 0OmIEro 0Opa3oBaHUs, YTBEPKIAEHHOMY
npukazoM MunucrepctBa o0pazoBanus U Hayku PO Nel897 ot 17.12.2010 rona;

-IIpuka3zy MunucrepctBa o6pasoBanust u Hayku P® Nel577 ot 31.12.2015 r» O BHeceHUM U3MEHEHUH B
(benepanbHBIl 00pa30BaTEIbHBIN CTAHIAPT OCHOBHOTO OOIIEro 0Opa3oBaHWs, YTBEPKIAEHHBIA MPUKA30M
MunuctepctBa oOpasoBanus U Hayku PD» Ne1897 ot 17.12.2010 rona»

-O6pa3oBaTenbHOM MporpaMMe OCHOBHOTO O0IIEro 0Opa3oBaHMs;

-YueOHnomy miany OVY;

- IIpumepHoit mporpamMme OCHOBHOTO 00111ero 00pa3oBaHus 1o ¢usnke (0a30BbI YPOBEHD).

[Iporpamma paccuntana Ha 35 yacoB — | yac B Hezjemnto B 7 kjacce, 35 yacoB — 1 yac B Hezemnio B 8
knacce, 34 yaca — 1 yac B HeAemro B 9 kitacce.

JlanHas paboyasi mporpaMma BHEYPOUHOU JEeSITeTbHOCTH 10 Gu3uKe st 7 — 9 KIlaccoB cocTaBiieHa HA
ocioBe OOII OO0 MBOVY «Oxktabpbckas COL» u ¢ yd4éToM METOAMYECKUX PpEeKOMEHAAlMH 10
CO3MIaHUI0 U (PYHKIIMOHUPOBAHUIO B 00I1€00pa30BaTEIbHBIX OPraHU3aIUAX, PACIIONIOKEHHBIX B CEITbCKOM
MECTHOCTH ¥ MaJbIX TOpoJiaX, IIEHTPOB O0Opa30BaHHS E€CTECTBEHHO-HAYYHOH W TEXHOJIOTUIHOMN
HamnpaBiieHHOCTel («Touka pocrta») (YTBEpXKIECHBI pacHopssKeHHeM MMHHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®enepauuu ot 12.01.2021 1. Ne P-6) u mnpeaycmarpuBaeT MpOBEJIEHUE 3aHATHI C
MCTIOJIb30BaHMEM 000pynoBaHms IeHTpa «Touka pocTay

IInanupyeMble pe3yJbTaThbl OCBOEHHSI NMPOIrPaMMbl BHEYPOUYHOH JefATEJbLHOCTH «3aHHMaTeJbHasl
¢pu3uka» (¢ ucnob3oBaHueM odopyaoBanus «Touka pocra») B 7-9 Kiaccax.

Peanuzanus mporpaMMsbl CrIOCOOCTBYET TOCTHXKEHUIO CIAEAYIOIINX Pe3yJIbTATOB:

JInyHOCTHBIE:

B cdepe IMUHOCTHBIX YHUBEPCATHHBIX YUCOHBIX JEHCTBUMA yJaIUXCS:

* yueOHO-TI03HABATEILHBIA HHTEPEC K HOBOMY Y4eOHOMY MaTepually U crioco0am pelieHusl HOBOW 3a/1a4w;
* OpHCHTAIMS Ha TIOHMMAaHWE IPUYHH ycIieXa BO BHEYYCOHOH JEITEIBHOCTH, B TOM YHCJIC HA CAaMOAHAIIN3
Y CAaMOKOHTPOJIb PEe3yJIbTaTa, Ha aHaJIM3 COOTBETCTBUS PE3YJITATOB TPEOOBAHUSIM KOHKPETHOM 3a/1a4u;

* CIOCOOHOCTB K CAaMOOIICHKE Ha OCHOBE KPUTEPUEB YCIICITHOCTH BHEYYEOHO e TETLHOCTH,
Obyuarowuiicss NOLYYUm 803MONCHOCMb OJist POPMUPOBAHUA.

* BHYTPEHHCH IO3UIMK IIKOJBHUKA HA YPOBHE IMOJOXHUTEIHHOTO OTHOIICHHS K IIKOJIE, MOHUMaHHS
HEOO0XOAMMOCTH YUCHUSI, BRIPAKEHHOTO B MPEO0JIaIaHuu Y4eOHO-TI03HABATEIbHBIX MOTHBOB;

* BEIPQXKCHHOM YCTOMYUBOW y4eOHO-IT03HABATEILHON MOTHBAIIUN YUCHUS;

* YCTOMYMBOTO y4eOHO-TI03HABATEILHOTO HHTEPECA K HOBBIM OOIIMM CIIOCO0aM pPEIIeHUs 3a/1a4.

MertanpeaMeTHbie:

B cdepe peryasiTHBHBIX YHUBEPCAIBHBIX YU€OHBIX JEHCTBUHN ydaluXcs:

* [IJJAHUPOBATh CBOM JICHCTBUS B COOTBETCTBHMHM C IOCTaBJICHHOM 3aJa4y€il U yCIOBUAMU €€ pPealu3aluy, B
TOM YHCJIE BO BHYTPEHHEM ILIAHE;

* YUUTHIBATh YCTAHOBJIEHHBIE IIPAaBUJIA B INIAHMPOBAHUHU M KOHTPOJIE CIIOCO0A PELICHHUS;

* OCYILIECTBJIATH UTOTOBBIN U MOIIArOBBIA KOHTPOJIb 110 PE3yJbTaTy;

* OLICHMBAaTh IPABWJILHOCTH BBINOJIHEHMs ACUCTBHUS HA YPOBHE aJEKBATHON PETPOCHEKTUBHOW OLIEHKH
COOTBETCTBUS Pe3yIbTaTOB TPEOOBAHUIM JAHHOM 3a7auyl U 3aauHON 001acTH;

* aJICKBaTHO BOCIIPMHUMATh MPEAJIOKEHHUS U OLIEHKY YUUTEIEH, TOBapUILEH, pOAUTENEH U APYTHX JIIOIEH;
* pa3In4aTh CIOco0 U pe3ysbTaT IeHCTBUS.

Obyyarowuiics NOIYYUM 803MONCHOCNb HAYYUMCA.

* B COTPYJAHUYECTBE C YUUTEJIEM CTaBUTh HOBbIE yueOHBIE 3a/1auH;

* IPOSIBJISITH NMO3HABATEIbHYIO MHUIIUATHUBY B YUEOHOM COTPYJHHUYECTBE;



¢ CaMOCTOATCIIBHO aACKBATHO OLCHUBATL IMPAaBHUJIBHOCTH BbIIIOJITHCHHA HCFICTBPISI U BHOCUTH H€O6XOI[I/IMBI€
KOPPCKTHUBLI B UCITOJIHCHUC KaK 10 XO4Y €I0 pajiM3allui, TaK U B KOHIIC I[ef/'ICTBI/ISI.

B cdepe no3naBaTeJIbHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUH yUaIIUXCS:

* OCYyHIECTBIATh MOUCK HEOOXOAMMOW HH(OpMANMKM JJsl BBINOJHEHHS BHEYYeOHBIX 3aJaHuil ¢
MCTIOJIb30BAHMUEM Y4eOHOU JTUTEpaTypsl M B OTKPHITOM HH(POPMAITMOHHOM MPOCTPAHCTBE, YHIUKIIONEANH,
CIPAaBOYHHUKOB (BKIIOYAs DJIEKTPOHHBIE, HU(PPOBBIE), KOHTPOIUPYEMOM MPOCTPAHCTBE

NHurepHera;

* OCYIIECTBIIATH 3aKCh ((hUKCAINI0) BEIOOPOYHON HHPOPMAITUHN 00 OKPYKAIOIIEM MUPE U O ce0e caMoM, B
TOM yucIe ¢ nomMoubo nHCTpymenToB UKT;

* CTPOUTH COOOIEHUS, IPOEKTHI B YCTHOM U MUCbMEHHOU (popme;

* IPOBOJUTH CPAaBHEHUE U KJIACCU(UKALIMIO 110 33JJAHHBIM KPUTEPHUSIM;

* YCTaHaBJIMBATh IPUUYUHHO-CIIEJICTBEHHBIE CBSI3U B U3y4aEMOM KpPYTe SBJICHUN;

* CTPOUTBH PACCYXICHHUS B (POPME CBSI3U MPOCTHIX CYXKICHUH 00 OOBEKTE, €ro CTPOCHHH, CBOWCTBAX U
CBs3aX;

Obyuarowuiics noay4um 603MONCHOCHb HAYUUMbCAL

* OCYIIECTBJIATh PACHUIMPEHHBIN MOMCK HMH(OPMALMU C HCIHOJB30BAHHWEM PECYpCOB OMOIMOTEK U CETU
WNHtepHerT;

* 3aMKCHIBATh, (PUKCHPOBATH HH(POPMALINIO 00 OKPYKAIOIIKX SIBICHUSX C moMolbio nactpymentos UKT;

* OCO3HAHHO U MPOMU3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOM M MUCbMEHHOU hopme;

* OCYIIECTBJSITH BBIOOp Hambosnee 3(PPEKTUBHBIX CHOCOOOB pEIMICHHS 3adad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBU;

* CTPOUTH JIOTHUECKOE PaCCyXACHHE, BKIIIOYAIOIIee YCTaHOBIIEHNE MPUYMHHO-CIIEICTBEHHBIX CBS3EH;

* MOTYT BBIUTH Ha TEOPETUYECKHI YPOBEHb PELICHHs 3aJad: PEUICHUE IO ONPENEICHHOMY IUIaHy,
BJIaJICHUE OCHOBHBIMM IIPUEMAMH PELICHUS, OCO3HAHMS JAEATEIIBHOCTHU MO PEIIECHUIO 3a1a4N.

B cdhepe koMMyHHMKATHBHBIX YHUBEPCAIBHBIX YUCOHBIX ACUCTBUIN yUalTUXCSI:

* aJIeKBaTHO HCIIOJIb30BaTh KOMMYHUKATHBHbBIE, MPEXKIE BCEr0 - peueBble, CpPEACTBA ISl PELICHHS
Pa3IMYHbIX KOMMYHHKAaTHUBHBIX 3aJlad, CTPOUTH MOHOJIOTUYECKOE COOOLIEHHE, BJIAJETh AUAIOTH4YeCKON
(dbopMoOll KOMMYHHUKAIIMHU, UCIOJIB3Yd, B TOM yucie cpeactBa u uHctpymMeHTsl UKT u nuctaHIIMOHHOTO
OOIIEeHM;

* JIONYCKAaTh BO3MOKHOCTb CYIIECTBOBAHUS y JIOJCH pa3lIW4YHBIX TOYEK 3pEHUs, B TOM 4YHUCIIE HE
COBHAJAIOIIUX C €ro COOCTBEHHON, W OpPUEHTHPOBATHCS HA TMO3UIMIO0 MapTHepa B OOIIEHUU U
B3aUMO/ICHCTBUM;

* YUUTHIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALIUY PA3IMYHBIX TO3UIMIA B COTPYTHUYECTBE;

* opmynupoBaTh COOCTBEHHOE MHEHHE U MO3UIIHIO;

* JIOTOBAapUBATHhCS M MPUXOIUTH K OOIIEMY PEUICHHI0 B COBMECTHOW AEATEIbHOCTH, B TOM 4YHCIE B
CUTYaIlUU CTOJIKHOBEHHS HHTEPECOB;

Obyuarowuiics noay4um 603MONCHOCHb HAYYUNBCA:

* YUUTBHIBaTh U KOOPAUHUPOBATH B COTPYAHUUECTBE OTIUYHBIE OT COOCTBEHHON MO3UIIMU JPYTUX JIIOJEH;

* YUUTBHIBATh pa3Hble MHEHHSI U HHTEPEChl 1 000CHOBBIBATH COOCTBEHHYIO MO3HUIINIO;

* IOHUMATh OTHOCUTEIHHOCTh MHEHHIA U TIOJIXOJI0B K PELICHHUIO TPOOIEMBI;

* apryMEHTHUPOBATh CBOIO MO3UIMIO M KOOPAWHHMPOBATH €€ C MO3ULIMIMHU MapTHEPOB B COTPYAHUYECTBE
pH BEIPa0OTKE OOIIIEro pelieHrs B COBMECTHOM JIeATEIbHOCTH;

* 3aJaBaTh BOMPOCHI, HEOOXOAMMBIE Il OpPraHU3allMd COOCTBEHHOU NEsTeNTbHOCTH M COTPYAHUYECTBA C
MapTHEPOM;

* OCYIIECTBIJIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE HEOOXOAUMYIO B3aUMOTIOMOIIIb.

IIpeamerHbIe:
- OPUEHTHPOBATHCS B SIBICHUAX U 00BEKTaX OKPYXAIOIIEro MUPA, 3HATh TPAHUILIBI UX TPUMEHUMOCTH;

- HIOHUMATb ONIPCACIICHUA (I)I/ISI/I‘-ICCKI/IX BCJIMYMH U IOMHUTH OTIPCACIIAIONINC (I)OpMyJ'ILI;
- IIOHUMAaTh KaKuUM (I)I/ISI/I‘{CCKI/IM IMpUHIIUITIaM M 3aKOHaM MOAYUHAIOTCA TC WUJIM UHBIC OOBEKTHI U SBIICHUS



MIPUPOBI;

- 3HAHWE MOJEIIH MOMCKA PELICHUH IS 3a/1a4 10 (PU3HKE;

- 3HaTb TEOPETUYECKUE OCHOBBI MATEMATUKH.

- IPUMEYATh MOJEIH SIBJICHUN U 0OBEKTOB OKPYXKAIOLIETO MUPA;

- QHAIM3UPOBATh YCIOBUE 3aa4H;

- nepeopMyIHpOBaTh U MOJECITUPOBATh, 3aMEHITh UCXOIHYIO 3aJ]ady JPYyroii;

- COCTaBJIATH IUIAH PELICHMUS;

- BBIJIBUTaTh U IIPOBEPATH IPEIaracéMsble JUIsl pELICHUS TUIIOTE3bI;

- BJIa/IeTh OCHOBHBIMU YMCTBEHHBIMM OIIEPALMSIMH, COCTABJISAIOIIMMU MIOUCK PEIICHUS 3a1a4U.

ConepxxaHue NnporpaMMbl BHEYPOYHOM J1eSITeJIbHOCTH
7 Kjacce

BBenenne. Brognoe 3anstue. Lenu u 3anaun kypca. TexHrnka 6€30macHOCTH.

PoJib 3xcniepuMeHTa B JKU3HHU YesI0BeKa.

Teopus: I3ydnTh OCHOBBI TEOPHUHM NOTrpeImIHOCTEH. lIorpemHocTH NpsSMBIX M KOCBEHHBIX W3MEPEHHI,
MaKCHUMaJbHasi MOTPEIIHOCTh KOCBEHHBIX W3MEPEHHH, y4eT MOrpeurHocTel n3MepeHuil Mpu MOCTPOESHUN
rpacdukos. [IpeacraBineHue pe3yabTaToB U3MepeHuil B hopMe TabauIl U rpa@HKoB.

Ilpakxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEH NMPUMEHSATh MPH BBHINOJHEHUH SKCIIEPUMEHTAIbHBIX 337ad,
NpaKTHYECKUX PaboT. (¢ ucmoab3oBannem odopynoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHbBIX 8U008 0esIMENbHOCTU.

[IpuBoauTh npuMepbl 00BEKTOB M3ydeHUs: pu3uku ((puznueckue sBieHUs, (U3NUEecKoe TeNo, BEIIeCTBO,
¢uszuveckoe mone). HabGmrogate w aHanm3upoBaTh (U3WYECKue sBIEHUS ((PUKCHUPOBATH H3MEHECHHS
CBOWCTB OOBEKTOB, CpaBHMBaTh MX W 0000mmaTh). [[03HAKOMUTBCA C 3KCIEPUMEHTAIHHBIM METOJOM
uccnenoBanus npupoasl. Coopka npubOOpoB U KOHCTPYKUMHU. Mcronp30BaHHE U3MEPUTEIBHBIX TPHUOOPOB.
BeimonHenne 1abopaTOpHBIX M MPAKTUYECKUX paOoT. JIMarHOCTMKa M YCTpPAaHEHHE HEHCIPaBHOCTEH
npubopoB. BeicTpanBaHue runoTes Ha OCHOBAaHUU UMEIOLIUXCS TaHHBIX.

MexaHuka.

Teopus: PaBHOMEpHOE U HEpaBHOMEpHOE JBIKeHUe. ['paduueckoe npeacraBieHue nBuxkeHus. Pemenue
rpaduUecKux 3ajad, pacueT IyTU U CPelHEH CKOpOCTH HepaBHOMEpHOro JBuxeHus. [londarue unepuuu u
uHepTHOCTH. LlenTpoOexHas cuna. IlpumeHeHue NaHHBIX (PU3MYECKUX MOHATUH B JKU3HEAEATEIBbHOCTH
yenoBeka. Cuia ynpyrocTH, Cuila TpeHHU.

Ilpakmuxa: ViccnenoBaHue 3aBHCHMOCTH CWJIbI YIPYTOCTH, BO3HHMKAIOIIEH B MpYXHHE, OT CTENEHU
neopmanuu npyxunsl. OnpezneneHue kod(p@uIMEHTa TpeHUs Ha TpubomeTpe. (¢ HMCIoJIb30BaHUEM
odoopynoBanusi «Touka pocray)

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHSI OT CHJIBI HOPMAJIBHOTO JAaBJICHMUSL.

Xapakmepucmuka 0CHOBHBIX 6UO08 0esIMENbHOCU.

Anamu3 Tabnuu, rpagukoB, cxeM. Ilouck o0bsicHeHus HabmogaeMbIM coObITUsAM. OmpeneneHre CBOCTB
npuOOpOB IO uepTeKaM U MOJENsAM. AHaIW3 BO3HUKAIOUIMX NPOOJIeMHBIX cuTyauui. M3o0paxarsb
CHCTEMYy KOOpJAMHAT, BBIOMpATh TENO OTCUETa U CBS3BIBATH €0 C CUCTEMOM KoopauHaT. Vcnosb3oBaTh
cHCTEeMY KOOPJIUHAT JUIsl U3y4EeHUs MPSIMOJIMHEHHOTo ABMKeHus Tena. Coopka npubopoB U KOHCTPYKLUH.
Vcnonbs3oBaHne W3MEpUTENBHBIX NMPHOOpPOB. BhINonHeHue 11ab0paTOpHBIX M MPAKTUYECKHX padoT (¢
Hcnoab3oBaHueM oGopyaoBanus «Touka pocray»). J[MarHoCcTMKa M yCTpaHEHHE HEHCIIPaBHOCTEH
npubopoB. BeicTpauBaHue THUNOTE3 Ha OCHOBAaHUMM MMEIOLIUXCS JaHHBIX. KoHCTpyupoBaHue u
MoOJIeIMpoBaHue. BepimosHeHne 3ajaHuii MO YCOBEpIIEHCTBOBaHHIO MpHOOpoB. Pa3zpaboTka HOBBIX
BapMaHTOB OMBITOB. Pa3paboTka M mpoBepka METOJMKH SKCHEpUMEHTaIbHON paboThl. PabGoTa B Manbix
rpynnax. AHaTU3UPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE perieHue, naeictBus. [IpencraBnenue
pe3yJabTaTOB MAapHOM, I'PYNIOBON JEATEIBHOCTH. YUYacTHE B JMAJOre B COOTBETCTBMM C IpaBHJIAMU
pEYEBOro MOBENEHUS.

I'mapocraTuka.

Teopus: 3akoHn Apxumena, 3akoH Ilackams, ruapocTaTMYecKoe aBJICHHE, COOOLIAIOIIMECS COCYIbI,
THJIPABINYECKUE MALTHHBIL.



Ilpakmuxa: 3a0ayu: BHITAJIKUBAIONIAS CHJIA B PA3JIMYHBIX CHCTEMaxX; MPUOOPHI B 3a/1a4ax (COOOMArOmuecs
COCY/Ibl, THPABIMYECKUE MAIIMHBI, PblYaru, OJ0KH).

DKcrepuMeHTabHbIC 33/1aHUS:

l)usmepenue cuiibl Apxumena,

2)u3MepeHre MOMEHTA CUJIbI, IEHCTBYIOILETO Ha phlyar,

3)uzmepenue paboThl CHIIBI YIIPYTOCTH P TOAbEME TPy3a C TOMOIIBIO MTOIBIKHOTO MIIM HETIOABHKHOTO
Os10Ka(c ucnoab30BaHueM ooopynoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCIU.

Anamm3 tabnui, rpaduko, cxem. [louck o0bscHeHus HabmogaeMbiM coObITHIM. COOpKa MpUOOPOB U
KOHCTpYKIMH. Vcnoap30BaHne N3MEPHUTENBHBIX MPUOOPOB. BrinonHeHne 1a00paTOPHBIX U MPAKTHYECKUX
pabot. JlnarHoctuka M yCTpaHEHHWE HEUCHPABHOCTEH MpuOOpoB. BricTpamBaHue rumoTe3 Ha OCHOBAHHH
uMeromuxcs JaHHbIX. KoHCTpynpoBanue u mozaenupoBanue. Pabota B Manbix rpymmax. AHaIH3HPYIOT,
BBIOMPAIOT 1 000CHOBBIBAIOT CBOE pelieHue, neicreus. [IpeacraBieHue pe3ynbTaToB MapHO, TPYMIIIOBOM
nesTenbHOCTH. [loAroToBKa COOOIMIEHN U JOKJIAA0B. Y4yacTHe B JUAJIOT€ B COOTBETCTBUM C MpaBUIIAMHU
pEYEeBOro MOBEICHUS.

CrarTuka.

Teopus: bnok. Peruar. PaBHOBecne TBepAbIX Tell. YCoBHS paBHOBecHs. MoMeHT cuibl. IIpaBuio
MomeHTOB. LleHTp Tsbkectn. MccienoBaHue pa3iMYHBIX MEXaHWYECKHX cucTeM. KoMmMOWHMpOBaHHBIC
3aJ1auM, UCIOJIb3YS YCIOBHS PaBHOBECHSI.

IIpaxmuxka: VI3rotoBnenue paboTaromiei cucteMbl OJI0KOB.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCTU.

Amnanus tabnui, rpaduxos, cxem. [Touck oObsicHeHHs HabMOAaeMbIM cOOBITHSIM. OrpeniesieHne CBONCTB
npuOOpoB MO uepTekaM M MOJeNsIM. AHalu3 BO3HUKAIOMIKMX MpoOneMHbIX curyanuil. Habmogats
JeCcTBHE MPOCTHIX MEXaHU3MOB. [I03HAKOMUTBHCS ¢ PU3NYECKONW MOJENBIO «aOCOJMIOTHO TBEPIIOE TEIOM.
Pemrate 3agaun Ha nmpuMeHEeHHE YyCIOBUs(IIpaBuiIa) paBHOBecHs pbryara. [IpumMeHsATh ycioBue (MPaBUIIO)
paBHOBECHS pblyara Jyisi OOBbSICHEHHS JEMCTBUS Pa3IMYHBIX HHCTPYMEHTOB, UCIIOJIb3YEMBIX B TEXHUKE U B
obiTy. COOpka mpuOOPOB M KOHCTPYKIMH. Vcmonb30BaHME W3MEPUTEIBHBIX TPHOOPOB. BeIMoHEeHNE
a0OpaTOPHBIX M TPAKTUYECKUX paboT. JlmarHocTMKa W yCTpaHEHHWE HEUCIPABHOCTEH MpHOOPOB.
BricTpanBaHue TUNOTE3 Ha OCHOBAHWM HMEIOMIMXCS TaHHBbIX. KoHCTpyupoBaHue U MOJAETUPOBAHHUE.
Brinosinenue 3aiaHuil 10 yCOBEPIIEHCTBOBAaHUIO MpUOOpOB. PazpaboTka HOBBIX BapHaHTOB OIBITOB.
Pa3paboTka u mpoBepka METOIMKU IKCIEPUMEHTAIbHON pabOThI.

PaGora B Manbix rpynmnax. AHaJIU3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pELICHUE, JIECHCTBUS.
[IpencraBienue pe3yabTaTOB MApHOW, IPYNNOBON AedTeabHOCTU. [loaroTtoBka cooOuieHU U TOKIaI0B.
OcCylIecTBIAIOT CaMOOIICHKY, B3aMMOOIICHKY JAESITENbHOCTH. Y4YacThe B JUalloreé B COOTBETCTBHH C
MIpaBUJIAMH PEUEBOTO TIOBEICHUSI.

8 kiacc

TenioBble ABJIEHHUS.
TemnoBoe pacuupenue tei. [Iporecchl MaBieHus: 1 OTBEPJEBaHUs, UCTIAPEHUS U
KoHJleHcauuu. Teronepenada. Bia)xHOCTh BO3/1yXa Ha pa3HbIX KOHTUHEHTAX.
Jemoncmpayuu: 1. Habmonenue TastHus 1bJa B BOJIE.
2. CKOpOCTb UCHIAPEHHUSI PA3IUUHBIX KUIKOCTEH.
3. TerutoBbIe ABUTATENU OYIYIIETO.
Jlabopamopnule pabomul (¢ HCNOJIb30BaHHEM o0opynoBanusi «Touka pocray)
1. I3MeHeHus IMHBI Tela TPU HArpeBaHUU U OXJIaXKICHUH.
2. OtnuBKa napadUHOBOTO CONIATHKA.
3. HaGOmoaenue 3a miaBJICHUEM JIbJa
4. OT yero 3aBUCUT CKOPOCTb UCTIAPEHUS KUKOCTHU ?
5. HabnroneHue TemaonpoBOTHOCTH BOJIBI ¥ BO3/AyXa.
Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMeNbHOCHIU.
CamocTosaTensHO (GOPMYTUPYIOT TMO3HABATEIBHYIO 3a7ady. YMEIOT C TOMOIIBIO BOMPOCOB JOOBIBATH
HegocTaromyo nHpopmaruio. Mcnonp3oBanre U3MepUTENbHBIX TPHOOPOB. BrimoaHeHne 1a00paTOpHBIX U



MPAKTUYECKHUX paboT. JInarHoCcTrKa U yCTpaHSHHE HEHCIIpaBHOCTEW TpuOOpoB. BricTpanBaHue runores Ha
OCHOBAHUU UMEIOLIUXCS AJaHHBIX. KOHCTpyupOoBaHUE U MOJIEIUPOBAHHE.

BrimosiHeHue 3amaHuil MO YCOBEPIICHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BapHAHTOB OIIBITOB.
Pa3paboTka u TmpoBepKka METOAMKH JKCIEPHUMEHTaIbHOW paboTel. PaboTa B Manbpix Trpymmax.
AHANIM3UPYIOT, BBHIOMPAIOT U OOOCHOBBIBAIOT CBOE pelicHHe, NeicTBus. lIpencraBieHue pe3yabTaToB
MapHOM, TPYIIOBOW IEATEIBHOCTH. YUYacTUE B JHUAJIOT€ B COOTBETCTBHM C IMpPaBHIAMU PEYEBOTO
TOBEJICHUS.

DJIeKTprYecKHe sBJIeHHA.

Muxkpomup. Mogenu aroma, cymecrBoBaBmue 10 Hadana XIX. Hcropuss OTKpbITHS W JEHCTBUSA
raJpBaHUYECKOro d3jeMeHTa. Mcropuss co3manust  snekTpodopHoit  mamuHbl.  OnbiT  Boubra.
DNEeKTpUUYECKUHN TOK B DJIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM odopynoBanus «Touka pocray)

1. Monenu atoMoB.

2. T'anbBaHMYECKHUE DIIEMEHTHI.

3. Pabora anexkTpoopHOI MaIINHBI.

4. OnbiTel BonbTa u ['anpBanu.

Jlabopamopusie pabomul:

1. Co3naHue ralbBaHUYECKUX 2JIEMEHTOB U3 MOJPYYHBIX CPEJICTB.

2. DJIEKTPUYECKHI TOK B JKUIKOCTSX.

Xapaxmepucmuka OCHOBHBIX BUJIOB JI€STEIHHOCTH:

VYrpaBastoT CBOEH TO3HABATENLHONW W Y4YEOHOW JAESITEIBPHOCTHIO TOCPEICTBOM IMOCTAHOBKH IIEJIEH,
IUTAaHUPOBAHUS, KOHTPOJISI, KOPPEKIIMU CBOMX ACMCTBHM M OLEHKU YCIEIIHOCTH ycBoeHUs. CpaBHHUBAIOT
cnoco®0 W pe3yabTaT CBOMX JCHCTBHHA € 0O0Opas3loM - JUCTOM comnpoBoxkaeHus. OOHapyKHBaIOT
oTkoHeHUsl. OOQYMBIBAIOT MPUYMHBI OTKJIOHEHUH. OCYIIECTBIAIOT CAMOKOHTPOJIb M B3aUMOKOHTPOJIb.
Hcnonb3oBaHue H3MEpUTENbHBIX NpUOOpOB. BhIMogHeHHe 1a0opaTOPHBIX U MPaKTUYECKUX padoT.
JluarHocTuka M yCTpaHEHHME HEUCIpaBHOCTE mnpuOopoB. BeicTpamBaHue Trumore3 Ha OCHOBAHUU
MMerIMXcs JaHHbIX. KOHCTpyHpoBaHue U MOJEINPOBAHHUE.

DJIEeKTPOMATHUTHbDIE SIBJICHUS.

MaruutHoe 1mone B BemiectBe. MarHuTHas —aHomanusa. MarnutHele Oypu.  Pa3zHoBuaHOCTH
ANIEKTPOU3MEPUTENLHBIX MTPUOOPOB. Pa3HOBUIHOCTH AJIEKTPOABUTATENICH.
Hemoncmpayuu (¢ ucnoJib3oBanuem ooopyaoBanusi «Touka pocray):

1. HarnsaagHocTh noBeieHus BENIECTB B MATHUTHOM TIOJIE.

2. [Ipe3enTarii 0 MarHUTHOM I10Jie 3eMJIU M O MarHUTHBIX OypsiX.

3. leMOoHCTpanys pa3HOBUAHOCTEH IEKTPOU3MEPUTETbHBIX TPUOOPOB.

4. HarnsimHOCTh pa3HOBUAHOCTEH 3JIEKTPOIBUTATENICH.
Jlabopamopusie pabomul.: 1. ViccnenoBanue pa3inyHbIX AIEKTPOU3MEPUTENBHBIX IPUOOPOB.
Xapakmepucmuka OCHOBHbBIX U008 0esTMENbHOCHIU:

YopaBifoT cBoed MO3HABATENbHOM M y4eOHOW JEesATENbHOCTHIO MOCPEACTBOM TMOCTAHOBKHU IIEJIEH,
IJIJAHUPOBAHUS, KOHTPOJISl, KOPPEKLUUHA CBOMX JEHCTBUM M OLIEHKM YCHEIIHOCTH ycBOoeHUs. CpaBHUBAIOT
crnoco0d W pe3ylabTaT CBOMX JEHCTBHI ¢ 0O0pa3noM - JHCTOM COMpOBOXJAeHUs. OOHapyKUBaIOT
oTkoHeHUs. OOAyMBIBAIOT MPUYHHBI OTKIOHEHHH. OCYIIECTBISIOT CAMOKOHTPOJIb U B3aUMOKOHTPOITb.

OnTtnyeckne sIBJICHHUS.

HcTounuku cBeTa: TEIUIOBBIEC, JTIOMUHECIICHTHBIE, UCKYCCTBEHHBIE. M3roToBieHne kamepsl - 00CKypa U
UCCIIeIOBAaHUE N300paKeHHs C MMOMOIIBI0 MOAeNTH. MHOTOKpaTHOE N300paxKeHHe peIMeTa B HECKOIbKUX
IJIOCKUX 3epKaniaXx. M3roToBUTh MEPUCKON U C €ro MOMOINbI0 MpoBecTH HabOmroaeHus. [Ipaktuueckoe
WCIIOJIb30BAHUE BOTHYTBIX 3€pKall. 3pUTEIbHbIE WLIIO3UH, TOPOXKAAEMble PETOMIIEHHEM CBeTa. Mupaxu.
PasBuTHne BonoxoHHOM oNTHKH. VCITOJIb30BaHNE 3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucnosib3oBanuem odopynoBanusi «Touka pocra)

1. Pa3au4yHbIC HICTOYHHMKH CBETA.

2. NBoOpakeHue mpeaMeTa B HECKOIBKUX TIOCKHX 3epKaliax.



3. N300pakeHre B BOTHYTHIX 3epKajax.

4. Vicnosib30BaHUE BOJIOKOHHOM ONTHUKHU.

5. YcrpoiicTBo (hoToamnmaparoB, KHHOTIPOEKTOPOB, KaJIEHI0CKOIIOB.

Jlabopamopuvie pabomul:

1. UsrotoBneHne kamepsl - 00CKypa U UCCIIeT0OBaHHE N300paKeHUS C TOMOIIBIO MOJIEITH.

2. IlpakTyeckoe MpUMEHEHHE TUIOCKUX 3epKall.

3. [IpakTHueckoe UCIOIb30BAaHUE BOTHYTHIX 3€pKal.

4. M3roToBiieHUE NEPUCKOTIa U HAOJIIOIEHUS C IIOMOIIBIO MOJEIH.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCIU.

VYrpaBnsitoT CBOEH MO3HABATENBHON M y4eOHOM JCSATENBHOCTBIO MOCPEICTBOM IMOCTAHOBKU IIEJIEH,
IJITAHUPOBAHUS, KOHTPOJIS,, KOPPEKIIMU CBOMX JIEUCTBUH M OLICHKM YCHEIIHOCTH YCBOCHHS. Bwimensior u
GbopMYyTUPYIOT TMO3HABATEIbHYIO I€Jib. BBIIENSIOT KOJUYECTBEHHBIE XapaKTEPUCTHUKUA OOBEKTOB,
3a/laHHbIe CJIOBaMH. [IpMHMMAIOT TO3HABATENbHYIO II€JIb U COXPAHSIOT €€ MPHU BBHIMOJHEHUU YYEOHBIX
neiictBuit. OCO3HAIOT CBOU JIEUCTBUS. IMEIOT HaBBIKM KOHCTPYKTUBHOTO OOIIIEHHUSI B MAJIBIX T'PYyIIIaX.

YesioBek U npupoaa

ABTOMaTtHKa B Hamel >Xu3HW. [IpuMepbl HMCHOAB30BaHHMS ABTOMATHYECKUX YCTPOWCTB B HayKe, Ha
Mpou3BOJICTBE U B ObITY. CpeacTBa cBsa3u. Pagno u teneBuaeHne. AnbTepHATUBHBIE HCTOYHUKN YHEPTHUU.
Bunapsr snexrpocranmuii. Heo6XoauMoOCTh SKOHOMHH TPUPOIHBIX PECYPCOB M HCIOJIB30BAHUS, HOBBIX
AKOJIOTUYHBIX U 0€30MacHBIX TeXHOJoTHi. Hayka n 6e301macHOCTh JTrO/CH.

Jlemoncmpayuu: 1. hoTOMaTepuanbl U CIANIBI IO TEME.

Jlabopamopuwsie pabomul: 1. I3yuenne neCTBUN CPEACTB CBSA3H, PAJIMO U TEICBHUICHMSL.
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU.

CamocrosaTensHO (GOPMYIUPYIOT TO3HABATEIBHYIO 3a/ady. YMeEWT (WM pa3BUBAIOT) CIIOCOOHOCTH C
MTOMOTIIHIO BOIIPOCOB JI0OBIBATh HEIOCTAIONTYIO HH(POPMAITHIO.

9 kJjacc

Kunematuka
CrocoObl ommcaHus MeEXaHHWYeCKoTro JBmwkeHus. Cucrema orcuerta. lIpsiMoiMHelWHOE ABW)XKCHHE.
[IpsiMonMHEHOE paBHOMEPHOE NBIDKEHHE MO TUIOCKOCTH. [lepemMenienne U CKOPOCTh MPU PaBHOMEPHOM
MPSMOJIMHEHHOM JIBUKEHHUU TI0 TUIOCKOCTH. OTHOCHTEIBHOCTh JBWKEHUA. CIOXKEHUE JBIKCHUM.
[IpuHnun He3aBUCUMOCTH IBYKeHHH. KpuBonwHelHOe nBrokeHHE. JIBKeHHe Tenma, OpOIEHHOTO IO
YIJIOM K TOpPU30HTY. PaBHOMEpHOE IBMIKEHHE IO OKPY)KHOCTH. YTJoBasi CKOpocTh. [lepuoa m dactoTa
BpamieHus. CKopocThb
U YCKOpPEHHE MPU PAaBHOMEPHOM JIBHKEHUU 10 OKPYKHOCTH.
Jlabopamopnule pabomui(c cnoJib30BaHueM o0opynoBaHusi «Touka pocray):

I. Uzyuenue JIIBUKEHUSI cBOOOIHO

MaJarolero Tena.

Il. U3ydyeHue nBUKEHHSI 10 OKPYKHOCTH.

IIpumeprvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

1. OmnpeneneHne CKOPOCTH PaBHOMEPHOT'O JBMKEHUS MPU UCIOJIb30BAHUU TPEeHaXepa «Oeropast
JOPOKKa».

2. HcTtopuueckasi peKOHCTPYKIHMs OMBITOB ['anuiest o onpenieneHuio YCKOpeHHUsl cBOOOIHOTO
MaJeHUs TeJl.

3. [TpuHIMOB pabOTH TPUOOPOB A U3MEPEHUS CKOPOCTEH U YCKOPEHUIA.

4, [Ipumenenne cBoOOIHOTO MaiCHU U U3MEPEHUS PEAKLIMHU YeIOBEeKa.

5. Pacuer Tpaekropuu IBUKEHUS IEpcoOHaxel pacckazos P.Pacm.

Xapakmepucmuka OCHOBHBIX 6U008 OesamelbHOCMU: YTeHHEe U OOCYKJEHHE TeKCTa CTaTell HHTepHeT-
CalToOB, 00CYX/IEHHE TOKIA0B U MPE3EHTAINil, COCTaBICHUE W PElIeHHE 3a7ay, 00CyKIeHHe CIoco00B
pemenus (moaroroska k OI'D no ¢usuke).



Jlnnamuka
WNuepuumansubie cucremsl otcyera. Cuna. 3akonsl HetoToHa. J[BrkeHHe Tena moja AeMCTBUEM HECKOJIBKUX
cuil. JIBJKEHUE CUCTEMBI CBSI3aHHBIX Tell. /[MHaMuKa paBHOMEPHOTO JBHMXKEHUS MATEPUATBLHON TOYKH I10
okpyxHocTu. Kitaccel cui. 3akoH BceMUpHOTO TAroTeHust. [{Brxenue mianer. CKycCTBEHHbIE CITyTHUKH.
Conneunass cuctema. HMcropusi pasButus mnpeactaBieHuii o Bceenennoit. CrpoeHHE H  3BOIIOLHUS
Bcenennoi.
Jlabopamopnule pabomul(c McNoJib30BaHUEM 00opynoBaHusi «Touka pocray):

- 3MepeHne Macchl Tenna ¢ UCIO0Ib30BAHUEM BEKTOPHOIO PA3JIOKEHUS CUIIBI.

- M3ydyeHne KuHEeMaTUKU U JUHAMUKA PAaBHOYCKOPEHHOTO JIB)KEHUSI (HA IPUMEPE MAIlIUHBI ATBY/A).

- M3yueHue TpeHUS CKOJIBKEHUSI.
IlpumepHvie memvl NPOEKMHBIX U UCCTIEO0BAMENLCKUX PADOM.:
—  Hcropudeckass peKOHCTPYKIHS ONbITOB KyloHa 1 AMOHTOHA IO ONPEACTCHUIO BETMYNHBI CHJIBI
TPEHHSI CKOJTBKCHHS.
—  TlepBble HCKYCCTBEHHBIC CITYTHUKH 3EMITH.
—  Kaxk oTyimyaroTcss MeXaHU4eCKHe MPOIecChl Ha 3eMiie OT MEXaHWYECKUX MTPOIIECCOB B KocMoce?
—  Tena Conneunolt cucreMbl. OTKPBITHS HA KOHYMKE T1Eepa.
Xapakmepucmuxa OCHOBHbIX 8U008 OesmelbHOCmU. YTeHHEe W OOCYKJEHHWE TEKCTa CTaTeld MHTEPHET-
CalToOB, 0OCYXJCHHE MOKIAJ0B W MPE3CHTAIMI, COCTABJICHHE W PEIIeHUE 3a/1ad, 00CYXJIeHHE CIoCOO0B
pemenus (moaroroska k OI'D no ¢usuke).

HMnyibce. 3akoH coxpaHeHHs HMITYJIbCA
Nmnynec. M3MeneHne umiyiibca MaTepualibHOM Touku. CucTteMa Teil. 3aKOH COXpaHEHHUsI UMITYJIbCa.
IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

— PeakTuBHOE NBMKEHWE B IPUPO/IE.

— PaccnenoBanue JITII ¢ momoiipbio 3ak0Ha COXpaHEHUsI UMITYJIbCa.
Xapakmepucmuxa OCHOBHbIX 6U008 OesmelbHOCmU: YTEHUEe W OOCYKJIEHHE TEKCTa CTaTed WHTEPHET-
CalToB, OOCYXICHHE MOKIAJA0B W MPE3CHTAIMI, COCTABJICHUE W PEIICHUE 3a/1ad, 00CYXJICHHE CITOCOO0B
pemenus (moarotoska k OI'D mo ¢uzuke).

Craruka

PaBHoBecue Tesna. MoMeHT cuiibl. Y ClIOBUSI paBHOBeCHUs TBEpAOTO Tena. [IpocTbie MeXxaHU3MBI.
Jlabopamopnvie pabomul(c Hcnoib30BaHHeM 00opyaoBanus «Touka pocra»):
Omnpenenenre HEHTPOB MAcC Pa3IUYHbIX TeJ (TPU COC00a).

prvzepﬂbze membsl NPOEKMHbIX U UCCe008ameslbCKux pa6om:

HpI/IMeHCHI/Ie IMPOCTBIX MCXaHNU3MOB B CTPOUTCIILCTBEC: OT 3CMJISIHKHA 110 HC6OCer6a.

HccnenoBanue KOHCTPYKIIMU BEJIOCHIIEIA.
Xapaxkmepucmuka OCHOBHBIX BU008 OesmeNbHOCMU: YTCHUE U OOCYKJCHHE TEKCTa CTAaTeH HHTCPHET-
CaliTOB, OOCY)XJICHHE JIOKJIAJIOB M MPE3CHTAIIUI, COCTABICHHE U PEICHHE 3a/a4, 00CyXJIeHHUEe Croco0oB
pemenus (moaroroska k OI'D no ¢usuke).

Mexanndeckue KoJ1e0aHus U BOJHBI

Mexanunueckue konebanus. [IpeoOpazoBaHue sHEPTUU IPU MEXaHUUECKUX KojeOaHusIX. MaTtemaTndeckui
U TPYXKHUHHBIH MadaTHUKH. CB0OO/HBIE, 3aTyxalolllue€ M BBIHYXKJEHHbIe KojebaHus. Pe3oHaHc.
MexaHuueckue BOJIHbI. [[JInHA U CKOPOCTH BOJHBI. 3BYK.

Jlabopamopnule pabomvi(c ncnoab30BaHneM 06opynoBanus «Touka pocra»):

N3yuenne koneOaHU HUTSIHOTO MasTHHUKA.

IIpumepHvie memol npOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

® CTPYHHLIC MY3BbIKaJIbHBIC UHCTPYMCHTEIL.

e KoiebarenbpHbIe CHCTEMEI B MNpUupoaAC U TCXHUKE.
XapaKmepucmuKa OCHOBHbBIX BUO08 OessmelbHOCMU.: YTCHUE U O6CY)K,Z[€HI/IG TEKCTa cTaTei HHTCPHCT-



CalTOB, OOCYXKJICHUE JIOKJIAJIOB U MPE3CHTAIMH, COCTABICHUE U PEUICHUE 3a/a4, 00CYXIEeHHE Croco00B
pemrenus (moaroroska k OI'D no ¢usmke).

JIeKTPOMATHUTHBIE KOJIEOAHUS M BOJTHBI
Ilepemennbiii 3nexTpuueckuii TokK. KonebaTtenbHblli KOHTYp. BeIHyXJIeHHble U cBoOoaHble OM
Kosie6anus. DM BOJHBI U UX CBOWCTBA.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. TpuaunEl pagnocsssu U TENEBUIECHUS.

V. Biusune DM uziydennii Ha )KUBbBIE OPTaHU3MBL

V. W 3roToBienue ycTaHOBKY IS IEMOHCTPALMH OIBITOB 110 DMU.

V1. Dnexrpomarautnoe usnydenne CBU-neun.

VI1I. Hcropuueckas peKOHCTPYKIHS ONBITOB AMIIEpa.
Xapaxkmepucmuka OCHOBHBIX 6UO008 OesmeNbHOCMmU: YTEHHE U OOCYKJEHHE TEKCTa CTaTeil MHTepHET-
calToB, 0OCYXJCHHE MOKJIAJ0B W MPE3CHTAIMI, COCTABJICHHE U PEIICHUE 3a/1ad, 00CYXJIeHHE CTIOCO00B
pemenus (noaroroska k OI'D no ¢usuke).

Onruka

Hcrounuku ceera. [leficTBrsa cBeTa. 3aKOH MPSIMOJIMHENHOTO PACIPOCTPAHEHUS CBETA. 3AKOH OTPaKECHMS
ceerta. [locTpoeHne M300paKeHHU B IUIOCKOM 3€pKayie. 3aKOH MPEIOMJICHHUS CBETa Ha IJIOCKOM TpaHUIIe
JIBYX OJHOPOJHBIX Ipo3pauHbiX cper. lIpemomnenue cBera B mnpusme. [lucnepcust ceera. SIBneHue
MOJTHOTO BHYTpeHHero oTpakeHus. JIua3el. ToHkue ynmu3bL [locTpoeHune n300pakeHHA, CO3/IaBaeMbIX
TOHKUMHU JIMH3aMU. [ 11a3 u 3perne. Onrtudeckre mpruoopsl.

Jlabopamopnwie pabomul(c Hcnob30BaHHeM 00opynoBaHusi «Touka pocra»):

®  DKCrepuMeHTalTbHas MPOBEPKa 3aKOHA OTPAXKEHHSI CBETA.
e lI3mepeHue moka3aTess MPeTOMIICHHS BOJIBI.

e II3mepenue (hOKYCHOTO PacCCTOSIHHS COOMPAOIIECH JIMH3BI.
IIpumepHnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

e licropus ucciieioBaHUs CBETOBBIX SIBJICHHM.
e lcropuueckas peKOHCTPYKIHS Teneckona ["amues.

® lI3roroBiieHHE KaJeWUI0CKOMa.
Xapaxmepucmuka OCHOBHbIX U008 OesmelbHOCMU. YTeHUE U OO0CYXKJEHHEe TEeKCTa CTaTeld HHTEpHEeT-
caiiToB, 00CyX/IeHHE NOKIAI0B U MPE3EHTAIMil, COCTaBICHUE U PEUICHHE 3a7ay, 00CYKIeHHE CIOCOO0B
pemenus (moarotoska k OI'D mo dusuke).

du3uKa aTOMa U ATOMHOI0 S1/Ipa

Crpoenue aroma. Ilornomenue u wucnyckanue cBeta aroMamMu. OnNTudeckue CrnekTpbl. OmnbIThl
Pesepdopna. Ilnanerapuas mozaenb aroma. CTpOGHHE aTOMHOTO sjpa. 3apsI0BOC M MacCOBOE YHCIIA.
SnepHble CcwiIbl. DHEPrHs CBSA3M aTOMHBIX sIep. 3aKOH pPaJMOaKTUBHOTO pacmaga. Anbda- u Ocra-
pacnansl. IlpaBuna cmewmenus. fnepHsie peakuuu. JlenmeHue u cuHTe3 sAuep. faepHas sHepreTuka.
Ucrounuku sneprum ConHua u 3Be3ld. Perucrpamus siaepHbIX HU3IydeHH. BiusHue paanoakTHBHBIX
W3ITy4YeHUH Ha KUBbIE OPraHu3MEbl. Jlo3uMeTpus. DKoIorHuecKrue mpooieMbl siAepHON YHEPTETHKH.
Hpumeprle membvl NPOEKMHbLX U MCC/Z@OOGQm@JZbCKux pa60m:

® lcropus uzydyenus atoma.
e II3mepenue KII/] conneunoit 6arapen.

e  HeBuaumbie U3MYYSHHS B CIIEKTPE HATPETHIX TEIl.
Xapakmepucmuka OCHOBHBIX 6UO008 OeamelbHOCMU. YTeHHEe U OOCYKJEHHE TeKCTa CTaTell HHTepHeT-
CaliToB, 00CY)K/IEHHE OKIAI0B U MPE3EHTAINil, COCTaBICHUE W PElIeHHEe 3a7ad, 00CYyKIeHHEe CIOCOO0B
pemenus (moaroroska k OI'D no ¢usuke).



®opmMbl OpraHu3anuy 06pa3oBaTe/IbLHOIO Mpoluecca:

- TpyIIoBas;

- UHJIMBUyallbHAas,

- (ponTaNBHAS.

Beaymmue Texnosnornu:

Hcnonb3yroTcss  27€MEHTHl  CIEAYIOIIMX  TEXHOJOTHMH:  IpOEKTHas, MpoOseMHOro  oOyuyeHwus,
MH(GOPMAIMOHHO-KOMMYHUKAITMOHHAS, KPUTHYECKOTO MBILIUICHHS, TPOOJIEMHOTO THAJIOTa, UTPOBAsL.
OcHoBHbIE MeTO/IbI PA00OTHI HA YPOKe:

Benymumu  merogamu  oOyueHUs  SIBJSIIOTCSI:  YAaCTUYHO-TIOMCKOBOM, METOJ  MaTeMaTH4eCKOIo
MOJEJIMPOBAHUS, AKCUOMATUYECKUN METO/.

DopMBbI KOHTPOJIA:

Taxk kak 3TOT Kypc sIBJISI€TCS AOMOJIHUTENBHBIM, TO OTMETKA B OaJIax HE CTaBUTCA.

VYyamuiics ydyuTcsl OlleHMBaTh ce0s W OPYTHX caM, 4TO MO3BOJIAET pa3BUBATh YMEHHUS caMoOaHallu3a U
CIIOCOOCTBYET pa3BUTHIO CAMOCTOSITEIbHOCTH, KaK CBOWCTBY JIMYHOCTH Yydallerocs. BrlsBieHue
MIPOMEXYTOUHBIX U KOHEUHBIX PE3YJIbTaTOB YYAIIMXCS MPOUCXOJUT Yepe3 MPaKTHUYECKYIO JESTebHOCTD;
3ayeTHbIe PabOTHI:

* TeMaruyeckas NoJ0O0pKa 3a/ad pa3IM4yHOIO YpPOBHS CJOXKHOCTU C IPEJACTABIEHHEM pa3HbIX METOJIOB
pELICHUST B BH/C TEKCTOBOI0 JAOKYMEHTA, Mpe3eHTAIluu, (JII-aHUMAIIMY, BHIEOPOJHKA i Web -
cTpaHuuBbI (caiiTa)

* BHICTaBKa [IPOEKTOB, MPE3CHTALINN;

* JIEMOHCTpAalUsi JKCIEpUMEHTa, KaueCTBEHHOM 3a/Jadll C KauyeCTBEHHbIM (YCTHBIM WJIH B BHJIE
MIPUJIOKEHUS, B TOM UYHKCJIe, IPE3EeHTAllle) ONMcaHueM Ipoliecca Ha 3aHATHH, (pecTuBaje IKCIEPUMEHTOB;
(buznyeckue oJMMIUAIbL.

KasennapHo-TremaTnyeckoe miiaHupoBaHue 7 Kiace

No | Jlara Tema 3ansaATHA HUcnoab3oBanue [pUMeYaHue
/Tl | IpOBEJCHUS 000py/10BaHMSI LIEHTPA
Inan | ®axr ecTeCTBEHHOHAYUHOH N
TEXHOJIOTHYeCKOH
HaNpaBJIeHHOCTEH

«Touka pocra»

1. BBenenne (14)

BBoagHoe 3ansTHE. HCJ'II/I u KOMHBIOTepHOG

3a/1a4uu Kypca. Texnuka | o6opynoBaHue
1 0€30MMaCHOCTH.
2. PoJib 3KCTIEpUMEHTA B KM3HHU Yesa10Beka (34)
Cucrema eMHMUIL, IOHATHE O Komnreroteproe
MPSIMBIX u KOCBEHHBIX | 000pyI0BaHUE

2 HU3MEPEHUSX




DU3NYECKUN IKCIIEPUMEHT.
Bunel (uznueckoro
JKCIIEPUMEHTA.
[TorpemHocTs
Buner
IIOTPELIHOCTEN
Pacuér
MOTPEITHOCTH U3MEPEHHUSL.

U3MEPEHUSL.

HU3MEPEHUSL.

O6opynoBanue JUTSt

JEMOHCTpaLuil

4

Jlaboparopuas padboTa
«M3mepenne o0beMa TBepAOTO
tenay. [IpaBuna opopmieHus
nabopaTopHO pabOTHI.

O6opynoBanue aJis
nabopaToOpHBIX  paboT U
YUYCHHUYCCKUX OIIBITOB

3. Mexanuka (84)

PaBHOMEpHOE u
HEPAaBHOMEPHOE
JIBHOKEHUS.

I'padmueckoe npeacraBneHue
JABUIXXCHUA.

Pemenue rpaduueckux 3anad,
pacder TyTM UM CpelHeu
CKOPOCTH

HEPaBHOMEPHOTO JIBUKEHHUSI.

[Tonsatne
WHEPTHOCTH.
IlenTpobOexxHas cuia..

WHEPIUU u

O6opynoBanue 1Jis

nabopaToOpHBIX  paboT U
YYEHHUYECKUX OIBITOB (Ha
6a3ze komruiekToB s OI'D)

Cuna ynpyrocTtu, cujia TpeHust

10

JlaGopaTtopnas pabota
«HccnenoBanue 3aBUCHMOCTH
CHUIBI YIIPYTOCTH,
BO3HHUKAIOIICH B
NpYXXHHE, OT
nedopmaruu
MPY>KUHBD.

CTCIICHU

11

JlaGopaTtopHas pabota
«Onpenenenue kodpduirenta
TPEHUs Ha TPUOOMETpE».

OGopynoBanue s

7abopaTOpHBIX  paboT U
YYEHHUYECKUX OIBITOB (Ha
6a3e komruiekToB 1151 OI'D)

12

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
CHWJIBI TPEHUS OT CHUJIBI
HOPMaJIBHOTO JABICHUSD.

O6opynoBanue st
7a00paTOpHBIX  paboT H
YUEHUYECKUX OTIBITOB

4. I'mapocratuka (124)

I1noTHOCTS. 3amaua  umaps | OGopynoBaHue JUTSL
13 I'epona JEMOHCTpaIuil

Permrenue 3aga4 moBeIICHHOM

CIIOKHOCTH Ha pacuer

IUIOTHOCTH
14 BEIIECTBA.

Pemrenne 3a1a4 moBBINIEHHON O6opynoBanue TUTSL
15 CIIOKHOCTH JIEMOHCTpaIuit




16

JlaBiieHME KUIKOCTH M Tasa.
3aKoH
[Tackansa

17

Coobmarommmecs: CoCypl.

18

Jlaboparopuas padboTa
«M3roroBiienne
dbonTaHA»

MOJACIHN

19

JlaboparopHas paboTa
«M3roroBiienne
(dboHTaHA»

MOJACIHN

20

3axoHn [lackans. [laBnenue B
KUIOKOCTAX U rasax.
FI/II[paBJ'II/ILIeCKI/IC MalInuHEBI.
Coobmmaronuecs: CoCyabl.

OGopynoBanue aJis
nabopaToOpHBIX  paboT U
YYEHMUYECKUX OIBITOB (Ha
6a3e komruiekToB aist OI'D

21

BritankuBaromas cuiia. 3aKkoH
Apxumena.

O6opynoBanue
JEMOHCTpaui

TUIS

22

JlaGopaTtopnast pabota
«BpIsicHeHHE
TJTaBaHUS

TEI.

YCIOBHUS

OGopynoBaHue s
7abopaToOpHBIX  paboT U
YUYCHHUYCCKUX OIIBITOB

23

biox 3agad na 3axoH Ilackans,
3aKOH ApXuUMena.

24

biox 3agau Ha 3axoH Ilackans,
3aKOH ApXuMena.

O6opynoBanue
JIEMOHCTpaIun

TSt

5. Craruka (104)

25

bnoxk. Peruar.

26

PaBHoBecue
Mowment
MOMEHTOB.

TBEPAbIX  TeI.
cunel.IIpaBuiio

O6opynoBanue
JIEMOHCTpaIun

IS

27

Lentp TSKECTH.
UccnenoBanue pa3IMYHBIX
MEXaHUYECKUX CUCTEM

28

KOM6I/IHI/IpOBaHHbIe 3aJa4u,
HCIIOJIb3YsL YCJIOBUA
paBHOBCCHA.

29

KOM6I/IHI/IpOBaHHbIe 3aJa4u,
HCIIOJIb3Ys YCJIOBUMA
paBHOBCCUA

O6opynoBanue
JIEMOHCTpaIui

TS

30

JlaGopatopHas paboTa
«HMzroroBnenue paboTaromieit
CHCTEMBI OJIOKOBY.
Odopmnenue

paboTHI.

31

Pa6ora
«bnoxm».
JlaGoparopHas paboTa
«HzroroBnenue paboTaromieit

Hanjg IMPOCKTOM

O6opynoBanue it
1abopaTopHbIX  paboT W
YYCHUYECKUX OTIBITOB (Ha
6a3e komiutekToB Jutst OI'D




CUCTEMBI OJIOKOBY.

Jlaboparopnas paboTa
«M3roToByieHne padoTarorien

O6opynoBanue aJis
1abopaTopHBIX  PabOT

n

32 CHCTEMBI OJIOKOBY. YYCHHUUYECKUX OTIBITOB
33 Odopmiienue paboTHI. KowmmerotepHoe
34 3ammTa IPOEKTOB. obopyznosatue




Kaneﬂuapﬂo-TeMaTuquKoe IJIAHUPOBAHUE 8 knace

Ne | Jlara Tema 3ansaTust Hcnoab3oBanue NpUMEYaHue
n/ | mpoBeneHus o0opynoBaHus
T | Mnan | ®akr LHeHTpa }
eCcTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOMH
HAINpPaBJIEHHOCTEeHl
«Touka pocra»
1. BBenenue (14)
BBomnoe 3amstme. llenm u | KomnberoTepHoe
3a1a4u Kypca. TexHuka | o6opynoBaHue
1 0€30MMaCHOCTH.
2. TensioBble siBienus (12 v)
Pa3nooOpasue terioBbix | KomnbelorepHoe
sBieHui. TeruoBoe pacmupeHue | o6opyaoBaHue

2 TeJl.
JlaGopaTtopnas pabota OGopynoBanue s
«I3MeHeHus ITMHBI Tesla pH 1abopaTopHbIX pPabOT
HarpeBaHUU U OXJIAXKJICHUM. u YIECHUYECKHX
3 OTIBITOB
Tennonepenauya Habmonenue OOGopynoBanue s
TETUTOTIPOBOHOCTH BOJIBI U JIEMOHCTpAIHN
4 BO3yXa.
JlaGopaTtopnas pabota OGopynoBanue 1Jis
«M3mepenne ynenpHOU 1ab0paTOPHBIX padboT
TETUTOEMKOCTH Pa3InIHBIX u YYCHUYECKHIX
5 BELLIECTBY. onbITOB  (Ha  0ase
[1naBneHue U OTBEpICBaHHE. koMruexToB myut OI'J
JlabopaTtopHnas pabora «OTirBKa
6 napauHOBOTO COJIJIATHKAY
JlaGopaTtopnas pabota OOGopynoBanue s
«Habmonenue 3a miaBjIcHUEM 1a00paTOPHBIX padoT
JbJIa» u YYCHUYECKHUX
7 OTIBITOB
Pemenune onuMnuaaHeix 3a1a4 O6opynoBanue s
Ha ypaBHEHHUE TEIUIOBOTO | IEMOHCTpAIU
8 OanmaHca
Pemenune onuMnuaaHeix 3a1a4 O6opynoBanue s
9 Ha pacy€T TEIUIOBBIX MPOIECCOB | IEMOHCTpaIuit
JlaGopaTopus Kpuctamiorpaduu.
10
Hcnapenue u koHAEHCAIUS. O6opynoBanue s
11 JEMOHCTpaIuil
CocraB atmMocdepsl, O6opynoBanue Ui
HaOII0/IEHUE Tepexoa JEMOHCTpAIHiA
HEHACBIIIEHHBIX ITapOB B
12 HACBIIICHHBIE.
BnaxHocTh Bo3myxa Ha pasHbeix | OO6opynoBanue — ais
13 KOHTHHEHTAX JEMOHCTpaIuit




3. DJIeKTpUYecKHe si

BJieHus (84)

Mukpomup. Monenu atoma, O6GopynoBanue  aJis
14 cymecrsoBasmue 10 Hayana XIX | neMoHcTpanui
Hcropus OTKpbITUA U AEUCTBUSA KomnrerorepHoe
15 rajbBaHUYECKOr0 AJIEMEHTA obopyoBaHue
Ucropus CO3aHUs
ANIeKTPO(HOpHOIHA
16 MaIIuHbI
OneiTel Bosibra. Dnexkrpuyeckuit | Komnbrorepaoe
17 TOK B DJIEKTPOJIUTAX. 000pyI0BaHNE
Pemenne onmumnuaaaeix 3anad Ha | O6opynoBanue st
18 3aKOHBI MIOCTOSTHHOTO TOKa JIEMOHCTpAaIUil
Habntonenue 3aBucuMocTH O6opynoBanue s
COTIPOTHUBIICHHUSI MPOBOJHKUKA OT | JIEMOHCTpaIui
19 TEMIEPATYPHI.
JlabopaTtopHnast pabota OGopynoBanue 1Jis
«OnpeneneHne CTOMMOCTH nabopaTopHbIX pPabOT
M3PACXO0J0BAHHOU u YUYEHUYECKUX
AIEKTPOIHEPTUHU onmeITOB  (Ha  0aze
10 MOIIIHOCTH TOTPEOUTENS M 0 | KOMIUTEKTOB Jiyist OI'D
20 CUETUUKY»
Pemenne onmummnua HbIxX 3a1a4 O6opynoBanue s
21 Ha TEIUIOBOE IEWCTBUE TOKA JIEMOHCTpAIUit
4. JaekTpoMarHuTHbIe siBJeHus (34)
DJIEKTPOMArHUTHHIC SBJICHUS. OOGopynoBanue s
DIIEKTPOU3MEPUTEIHHBIE JIEMOHCTpaIui
22 pUOOPHI.
MaruutHas aHomanus. | O6opynoBaHue TUIA
MaruutHsie JIEMOHCTpaIui
23 Oypu
PasznoBugnoctu
ANEKTPOABUTATEICH.
24
5. OnTnueckue sisyaenus (74)
HcTounuku cBeTa: TEIUIOBBIE, O6GopynoBanue i
25 JIOMUHECIICHTHbBIE JEMOHCTpAIHi
MHuorokpatHoe n3o0pakeHue
npeaMeTa B HECKOJIbKUX TIOCKUX
26 3epKaax.
N3rotoBUTH MEPUCKOII U C ETO O6opynoBanue s
IIOMOUIBIO MPOBECTH | IEMOHCTpalUi
27 HaOIIOAEHUS
[IpakTHueckoe UCTIOIB30BAHNE O6opynoBanue s
28 BOTHYTBIX 3€pKaj JEMOHCTpaLi
3puUTenbHbIE MILTIO3UH, O6opynoBanue s
MOPOXKJAEMBbIE MPETOMIIEHUEM JEMOHCTpaIuit
29 cBeTa. Mupaxu.
30 Pa3BuTHE BOJIOKOHHOM ONTUKHI

31

Hcnonp30BaHue 3aKOHOB CBETA B




TCXHHUKC

6.4

€JIOBEK H MPHPO

aa (44)

32 ABTOMATHKA B HAaIlleH KU3HU .

33 Pammo u reneBunenue
ANbTepHATUBHBIC HCTOYHUKA

34 SHepruu. Buasl a5ekTpocTaHuumii

Kommbroreproe
00opyI0BaHNe




Kaneﬂuapﬂo-TeMaTuquKoe IJIAHUPOBAHUEC 9 knace

No
n/
n

Hara
MIPOBEIACHUS
Ilnan | ®akr

Tema 3auarus

Hcnosb3oBanue
o0opyaoBaHus
LHeHTpa
€CTeCTBCHHOHAYYHOI
U TeXHOJIOTH4eCKOMH
HanpaBJeHHOCTel
«Touka pocra»

IIpUMEYaHue

1. Benenue (14)

BBomnoe 3ansatme. llenm u | KomnberotepHoe
3a/1auu Kypca. Texnuka | oGopymoBaHue
1 0€30MacCHOCTH.
2. Kunemartuka (7 4)
CriocoObl onucanus O6opynoBanue s
2 MEXaHHYECKOTO JIBYKCHUS JIEMOHCTpPAITHHA
[IpsimonuHeliHOEe paBHOMEPHOE OGopynoBanue s
NIBIDKEHUE o IJIOCKOCTH? | JEMOHCTPALINA
CmoTtps
3 U3 KaKko¥ TOYKHU HAOJIIOIaTh
OTHOCUTENBHOCTE ABV)KCHUS. O6opynoBanue TUIA
4 CroxeHue NBUKEHU. JEMOHCTpaIui
Jlabopamopuvie pabomul: OGopynoBaHue 1Jis
«M3ydeHne NBHKEHHUS CBOOOTHO | JTJAOOPAaTOPHBIX pPabdoOT
najawliero tenay, «M3ydenue u YYEHUYECKUX
5 JIBUKEHHS T€JIa 110 OKPY>KHOCTH» | OIBITOB
Kak u xyna nonerena BumneBass | ObopynoBanue — ais
KocTtouka? PacueTr TpaekTopuu JIEMOHCTpaIui
JBUKEHHS T€J U ITepCOHaKeH
paccka3oB P.Pacmp 0
6 Mionxay3eHe
Hcropuyeckas peKOHCTPYKIUS O6opynoBanue  yis
OTIBITOB lanunes 1o | AeMOHCTpauui
OTIpeIeTICHUIO
7 YCKOpEHUS g.
Omnpenenenne cKOpocTu O6opynoBanue  JuIs
PaBHOMEPHOTO JIBUKEHHUS MPU JEMOHCTpAIHi
UCTIOJIb30BaHUU TPEHAXKepa
8 «OeroBasi TOPOKKa.
3. lnnamuka (84)
Cuna Bonu, cuna yoexaenust unu | OOopynoBanue s
9 cuia - puszndeckas BeIuuuHa? JEMOHCTpAIIA
Jlabopamopnas paboma: O6opynoBanue st
10 «M3mepeHne Maccel Tena» 1a00paTOpHBIX PpaboT
JIBr>keHue Tena 1o AEMCTBUEM 1 YICHUHCCKHX
11 HECKOJIBKUX CHJT OTILITOB




I[BI/I)KCHI/IC CHUCTEMBI CBsI3aHHBIX

OGopynoBanue  aJis

12 TeJ JIEMOHCTpaIui
JlabopamopHhyie O6opynoBanue st
pabomoi: «3ydenue TpeHus | 1abopaTopHBIX paboT
CKOJIbYKEHUS» U YYEHUUECKHUX

13 OTIBITOB
Junamuka paBHOMepHOTO | OGOpynoBanue  ajs

14 JIBU>KEHUS 110 OKPY>KHOCTH JEMOHCTpali
Hcropus paszButus | ObopynoBanue A
MIPEACTABICHUI JEMOHCTpalun
0 Bcenennoit. Conneunas

15 CUCTEMA.

OTKpBITUS HAa KOHUUKE Tepa. O6opynoBanue s
[IepBbie HCKYCCTBEHHBIE | IEMOHCTpaLUil
CITYTHHKH

16 3eMIIH.

4. Umnyabc. 3aKoH coxpaHeHUs1 MMITYJibca (34)

17 Kax BBI IXTy Ha30BeTe... KommnsrorepHoe
PeaktuBHOE JIBUKECHUE B obopyznosatue

18 MIPUPOJIE.

PaccnenoBanue JITII ¢ nomompbio | KomnberotepHoe

19 3aKOHA COXpPaHEHUS UMITYIIbCa 000pyTI0BaHNE

5. Cratuka (24)

Jlabopamopnas paboma:
«Omnpenenenue HEHTPOB Mace

OGopynoBaHue 1Jis
1a00paTOPHBIX paboT

pa3IUYHBIX TeJ (TpU crocoba)» u YUEHUYECKHUX
20 OTIBITOB
[Tpumenenne npocteix | KomneroTepHoe
MEXaHH3MOB B CTPOUTEIILCTBE: OT | 000PyZIOBaHHE
3eMJISTHKH JI0
21 HeOOoCKpeba
6. Mexannveckue Kojie0aHusi M BOJHBI (34)
Bunst mastHmkOB  w ux | OOopynoBanue — Juis
22 KoJIeOaHuil JIEMOHCTpAaIUi
23 Yro nepeHocut BosHa?
KonebarenpHble  CUCTEMBbI B
24 MIPUPOJIE U TEXHUKE
7. DJIEKTPOMATrHUTHbIE KOJIeOaAHHUS U BOJIHBI (24)
DKcrepuMeHTallbHAs TPOBEpPKa KomnerotepHoe
25 cBo¥cTB DM BOJH. 00opyioBaHue
UccnenoBanue KomnerotepHoe
ANEKTPOMArHUTHOTO obopymoBaHue
26 nznydennss CBU-neun
8. OnrTuka (44)
. UsrotoBnenne moaenu KowmmnbrotepHoe
27 KaJeiockona. 00opyoBaHue
DKcrepuMeHTalIbHAS TPOBEPKa O6opynoBanue s
28 3aKOHA OTPaKCHHsI CBETA. JEMOHCTpAITHiA
Jlabopamopnas paboma: O6opynoBanue st
29 «M3mepeHne nokasarens 71a00paTOpPHBIX PpaboT




MIPETOMIICHHUS BOIBI» U YYCHUYECKHX
OTIBITOB
Kax oTnnuarorcs nokazarenu OGopynoBanue  aJis
30 MPEITOMIICHHUS IIBETHOTO CTEKJIa JIEMOHCTpAIHH
9. du3uKa aToMa U ATOMHOI0 siApa (44)
[Tornomenne wu  wucmyckanue | KommbrorepHoe
cBeTa 00opyioBaHue
31 atomamu. Ontudeckue crekTpsl. | Kommnbrorepnoe
Nsmepenne KIIJ  conHewyHOM obopynosane
32 Oarapen
Bnusiare paaroakTHBHBIX
33 W3ITYYCHUH Ha KUBBIE OPTaHU3MBI
CriocoObl 3a1UThl OT
34 paTMOaKTHBHBIX M3JTydeHH




