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OcHOBHbIE XapaKTePUCTUKH.

B cBs13u ¢ nepexo10M Ha HOBbIE CTaHAAPTHI BTOPOTO NOKOJIEHUS IPOUCXOIUT
COBEPILECHCTBOBAaHUE BHEYPOUHOU JearenbHOCTH. Hacrosmas [IporpamMma co3aer ycioBust Ui
COLIMAIBHOTO, KYJIBTYPHOTO M MPO(PECCHOHATFHOTO CAMOOIIPE/IEIICHUS. TBOPUYECKOM
camopeanu3anuu JH9HocTH pedenka. Coneprkanue [IporpaMmbl HampaBiIeHO HA pa3BUTHE
€CTECTBEHHOHAYyYHOU I'PaMOTHOCTH Y€pe3 PELICHUE TPAKTUKO-OPUEHTHUPOBAHHBIX 33/1a4 110
¢busuke.

JononHurenbHas obmeoOpa3oBarenpHas oduiepa3BuBaromas nporpamma " PazButue
eCTeCTBEHHOHAYYHOIl TPAMOTHOCTH Yepe3 pelleHHe NPAKTHKO-OPHEHTHPOBAHHBIX 32124
1o ¢u3uKe' OTHOCUTCS K TEXHHYECKOH HANPABJIEHHOCTH JOMOTHUTEIBHBIX
00111€00pa30BaTENBHBIX IPOTPAMM.

AKTYaJIbHOCTh

[Iporpamma momoTHHUTENEHOTO 00pa3oBaHus MO QuU3MKe Ut 7 - 9 KITacCOB COCTaBIICHA HA
OCHOBE IPUMEPHOM NporpamMmMsbl 1o gusuke ais 7 — 9 kinaccos (nof penakuueit Kysnemnosa A.A.),
M.: «IIpocseuienue», 2017 1 cOOTBETCTBYET
- ®enepanbHoMy 3akony «O06 o6pazoBanuu B Poccuiickoit @eaeparnum» No273-D3 ot 29.12.2012
rona;

-OenepanbHOoMy  00pa3oBaTeIbPHOMY  CTaHAAPTy  OCHOBHOTO  00miero  oOpa3oBaHUA,
yYTBEPKAEHHOMY NprKazoM MuHuctepcTBa oOpa3oBanust M Hayku PO Nel897 ot 17.12.2010 rona;
-IIpuka3zy MunucrepcrBa obpazoBanus u Hayku PD Nel577 ot 31.12.2015 r» O BHeceHuu
n3MeHeHu B deaepanbHbIii 00pa3oBaTENbHBIN CTAHIAPT OCHOBHOTO 00Iero oOpa3oBaHWS,
YTBEPKAEHHBIN MpHUKa3oM MuHucrepcTBa oOpazoBanus U Hayku PD» Nel897 ot 17.12.2010
roja»

-O0pa3oBaTenpHOM MporpaMMe OCHOBHOTO 00IIero oOpa3oBaHMs;

-Yae6nomy miany OV;

- [IpumepHOit IporpamMme 0OCHOBHOTO 00111ero 00pa3oBanus 1Mo (pusuke (0a30BbIN yPOBEHB).

[Iporpamma paccuntana Ha 68 yacoB — 2 yaca B Hezienmo B 7 kiacce, 68 4acoB — 2 Jaca B
Hezelo B 8 kiacce, 68 yacoB — 2 yaca B HeJEIo B 9 knacce.

JlanHas mporpamMma JIOTIOJIHUTEILHOTO 00pa3oBanus 1o pusuke s 7 — 9 KI1accoB coCTaBieHa HA
ocHore OOIT OOO BMAOY OOII 30 u ¢ yuéToM METOIUYECKUX PEKOMEHIAIUNA TI0 CO3IaHHI0
1 (QYHKIHOHUPOBAHUIO B 00111€00pa30BaTE/IbHBIX OPraHU3alUsAX, PACIIONI0KEHHBIX B CEIBCKOM
MECTHOCTU M MaJIbIX ropojax, IEHTPOB 00pa30BaHUsl €CTECTBEHHOHAYYHOM M TEXHOJOTUYHOU
HanpasiieHHOCTel («Touka poctay)(yTBep:KIeHbl pacropsbkeHneM MUHHCTEPCTBA MPOCBEILEHUS
Poccuiickoit ®eneparuu ot 12.01.2021 r. Ne P-6) u npeaycMarpuBaeT IpoBeICHHUE 3aHIATHHA C
HCIO0JIb30BaHKEM 00opynoBaHus 1ieHTpa «Touka poctay

HoBusna I[Iporpammer " Pa3BuTHe ecTeCTBEHHOHAYYHOI I'PAMOTHOCTH 4Yepe3 pelleHue
NPAaKTHKO-OPUEHTHPOBAHHBIX 3a7a4 N0 (u3MKe''TIPEANONIaracT OCBOCHHUE YYAIIUMUCS
pelIeHus 3a71a4 KaK CPeJCTBO TBOPUYECKOTO CAMOBBIPaXKEHUS, TO3BOJIAET IPUMEHSATH OTydCHHbBIC
3HAHUS HA MIPAKTUKE, TOMOTaeT peOCHKY B peanu3ai COOCTBEHHOTO JTMYHOCTHOTO OTEHIIMANA.
YTO HEOOXOAMMO JUI aJaNTalllui B COBPEMEHHOM OOIIIECTBE.

Bo3pacr gereii, yuacTByIOIIMX B peaju3aliu JaHHON NPOrpaMMbl.

[Iporpamma paccuntana Ha oOydenue naereit ot 12 mo 16 mer. KonuvectBo ydamuxcs B
rpynnax 10-15 genosek. [IpuHrMaroTcs Bee xenaronye. Y poBeHb MOTOTOBKHU JIETeH PpU IpueMe
B IPYIILYy ONpeAessieTcs Ha OCHOBE cobeceoBaHus ¢ nocrynaroummM. CrnenuaabHble HaBBIKA HE
TpeOyroTCs.

Cpokn peanusanuu IIporpammel.

Ilo HOpMaTHBHBIM CpOKaM pealu3aluu oOpa3zoBaTelbHas MporpaMmma Pa3Burtne
eCTeCTBEHHOHAYYHO! I'PAMOTHOCTH Yepe3 pelieHHe NPAKTHKO-OPHEeHTHPOBAHHbIX 32124 110
¢pu3uke’ paccunTaHa Ha OJIMH roJl 00yueHusl.

IIpoaomKUTETLHOCTh 00Pa30BATENBLHOTO MpolIecca

Cpok peanuszaiuu nporpaMmsl - 1 roz.

O6beM yyeObHOTO BpeMeHH 2 yaca B HEJeNo 7 Kiacc, 2 Jaca B HeJento § Kiacc, 2 Jaca B
Hezemno 9 knacc.




Iliianupyemble  pe3yjbTAaTbl OCBOCHHMSl MNPOrpamMMbl BHEYPOUYHOH IeATeJIbHOCTH
«3aHuMaTeabHass ¢Qu3MKa» (¢ WCHoJab3oBaHueM oGopyroBaHusi «Touka pocra»)B 7-9
KJiaccax.

Peanu3arust mporpaMMBbl CIIOCOOCTBYET JTOCTHXKCHUIO CICAYIONINX Pe3yJibTATOB:
JInuHOCTHBIE:

B cdepe TMYHOCTHBIX YHUBEPCATBHBIX YU€OHBIX ACHCTBUH yUaIIUXCS:

* y4eOHO-T03HABATEIBHBIM HHTEPEC K HOBOMY YU€OHOMY MaTepHaiy U Crioco0aM pemeHus: HOBOi
3aJa4u;

* OpHEHTAIVsl Ha TIOHMMaHWE NMPUYMH yclieXa BO BHEYYEOHOW NEATEIBHOCTH, B TOM YHCIE Ha
caMOaHaJIM3 U CAaMOKOHTPOJIb pe3yibTaTa, Ha aHaJU3 COOTBETCTBHUS PE3yJIbTaTOB TPEOOBAHUSIM
KOHKPETHOM 3aJ1a4u;

* CIOCOOHOCTH K CAMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIIEITHOCTH BHEYYEOHOH eI TEThHOCTH;
Obyuarowuiicst NOLYYUm 803MONCHOCIb OISl POPMUPOBAHUA!

* BHYTPEHHEH TMO3WIMH WIKOJbHUKA HA YPOBHE IOJIOKUTEIBHOTO OTHOIICHUS K MIKOJIE,
MOHUMaHUS He0OXOAMMOCTH yUYEHHs, BRIPAKEHHOTO B TpeoOIaaHni y4eOHO-TI03HABATEIbHBIX
MOTHBOB;

* BBIPQXKEHHOM YCTOWYMBOM yueOHO-1103HaBATEIbHON MOTHUBALIUU YUCHHUS;

* YCTOMYMBOTO y4eOHO-TI03HABATEIFHOTO HHTEPECa K HOBBIM OOIIMM CIIOCO0aM peIIeHus 3a/1ad.

MeranpeaMeTHble:

B cdepe perynsiTHBHBIX YHUBEPCATBHBIX YUCOHBIX ACUCTBUHN yUaITUXCSI:

* IJIAHUPOBATh CBOM JEHCTBUS B COOTBETCTBHM C IOCTaBJIEHHOW 3ajauyell U YCIOBUSIMHU €€
peaM3aiuu, B TOM YHClie BO BHYTPEHHEM IUIaHE;

* YUUTBHIBaTh YCTAHOBJICHHBIE MTPaBUJIa B IUITAHUPOBAHUU U KOHTPOJIE CIIOCO0A PEIICHUS;

* OCYIIECTBJIATH UTOTOBBIM U MOLIATOBbIM KOHTPOJIb 110 PE3YNIbTATY;

* OIICHMBATh MPABUJIIBLHOCTH BBHIMOJIHEHUS IEHCTBHUS HAa ypOBHE aJ€KBATHOM pPETPOCHEKTUBHOM
OIICHKH COOTBETCTBUS PE3yJIbTAaTOB TPEOOBAHUSM JaHHOM 3a7a4u U 331a4HOM 06acTH;

* aJICKBaTHO BOCIIPUHUMAThH MPEAJIOKEHUS U OLICHKY YUUTEJIeH, ToBapUIIeH, poauTeneii u Apyrux
JIFOJIEH

* pa3nauyath Cnocod U pe3ynbTaT JeCTBUS.

Obyuarowuiica noay4um 603MONCHOCHb HAYUUMCA:

* B COTPY/IHUYECTBE C YUUTEJIEM CTaBUTh HOBbIEC yUeOHbIEC 3a/]auu;

* IPOSIBJIATH MMO3HABATEIbHYIO HHUIIMATUBY B y4€OHOM COTPYIHHUYECTBE;

* CaMOCTOSITENIbHO aJIeKBAaTHO OLIEHWBATH IMPABWJIBHOCTH BBITIOJHEHUS JIEHCTBUS U BHOCHUTH
HE00X0IMMbIe KOPPEKTUBBI B UCTIOJTHEHHE KaK 110 X0y €r0 peanu3aliu, TaK U B KOHILIE IeHCTBUS.

B cdepe no3HaBaTeIbHBIX YHUBEPCATIbHBIX YUCOHBIX ACHCTBUI yyallluXcsi:

* OCYLIECTBIATh NOUCK HEOOXOOMMOM MHGOpPMALUU Ul BBIIOJHEHUS BHEYYEOHBIX 3aJaHUN C
UCTOJb30BAHUEM Y4YeOHOI muTeparypsl M B OTKPHITOM HH(GOPMALlMOHHOM IPOCTPAHCTBE,
SHIMKIIONEINH, CHPaBOYHUKOB (BKJIIOYas AJIEKTPOHHBIE, LU(POBBIE), KOHTPOJIUPYEMOM
IIPOCTPAHCTBE

HNHurepHera;

* OCYILECTBIIATH 3aMUCh ((PUKCALNIO) BEHIOOPOUHON HH(POPMALIUN 00 OKpYXKAIOLEM MUpPE U 0 cebe
camoM, B TOM 4HcJile ¢ ToMolbto MHCTpyMeHToB MKT;

* CTPOUTDH COOOIIEHUS, TPOEKTHI B YCTHOW U MMCbMEHHOH (opMme;

* IPOBOJIUThH CPAaBHEHUE M KJIACCU(PUKAIIMIO TIO 33J]aHHBIM KPUTEPHSIM;

* YCTaHABJIMBATh IPUYMHHO-CJIEICTBEHHBIE CBSA3U B U3y4aeMOM Kpyre sBIICHUIH;

* CTPOUTH pacCyXIeHus B (opme CBA3M NHPOCTHIX CYXAEHUH 00 0O0bEKTe, ero CTPOCHMH,
CBOMCTBax M CBs3aX;

Obyuarowuiicss NOIYYUM 603MOICHOCHb HAYYUMBCAL:



* OCYILIECTBIISATh PACHIMPEHHBIN MOUCK MHPOPMALIMH C UCTIOJIB30BAHUEM PECYPCOB OMOIMOTEK U
cetu HTepHer;

* 3amuchiBaTh, (UKCUPOBATh HHGOPMAIUIO OO0 OKPYKAOUUX SBICHUSIX C IOMOIIBIO
nacrpymenros UKT;

* OCO3HAHHO U MPOU3BOJILHO CTPOUTH COOOIICHUS B YCTHOM M MUCHbMEHHOMU (opMme;

* OCYIIECTBIIATH BBIOOP Hamboliee A((EKTUBHBIX CIIOCOOOB pEIICHUsS 3a/1ad B 3aBUCHMOCTH OT
KOHKPETHBIX YCIOBU;

* CTPOWTH JIOTUYECKOE PACCYXICHUE, BKIIIOYAIOIIEE YCTAaHOBIIEHHUE MPUYMHHO-CIICICTBEHHBIX
CBsI3€H;

* MOTYT BBIHTH Ha TEOPETHYECKHUI YPOBEHB PEIICHUS 3a/1a4: PEUICHHE TI0 ONPEACIICHHOMY IJIaHy,
BJIaJICHHE OCHOBHBIMU MPUEMAMU PEIICHUS, OCO3HAHUS IEATSIBHOCTH 110 PEIICHHUIO 3a/1a4H.

B chepe koMMyHHNKATHBHBIX YHUBEPCATIbHBIX YUEOHBIX JEMCTBUM ydaluXcs:

* aJICKBAaTHO HCII0JIb30BaTh KOMMYHUKAaTUBHBIE, ITPEK/IE BCETO - PEUEBbIE, CPEICTBA JUIsl pELLICHUs
pa3IMYHbIX KOMMYHHUKAaTUBHBIX 3a/ad, CTPOUTb MOHOJIOTMYECKOE COOOIlEeHHEe, BIaJETh
MaoTuYecKkoil GpopmMoli KOMMYHUKAIMU, MCIOJb3Ys, B TOM YHCIE CPEJICTBA U MHCTPYMEHTHI
HUKT u aucTaHIIMOHHOTO OOIEHHS,;

* I0ITyCKaTh BO3MOXKHOCTh CYLIECTBOBAHMS Yy JIFOJIEN Pa3IMYHbBIX TOYEK 3pEHUs, B TOM YHUCIIE HE
COBIAJIAIOLIUX C €ro COOCTBEHHOW, U OPUEHTUPOBATHCS Ha MO3UIMIO MAapTHEpa B OOIIEHUU U
B3aMMO/ICCTBHUH;

* YYMUTHIBATh pa3Hble MHEHUS M CTPEMUTHCS K KOOPAMHALIMM pPa3IMYHBIX TO3UIHMHA B
COTPYJHHYECTBE;

* (popmynHpoBaTh COOCTBEHHOE MHEHHE U MO3UIIHIO;

* IOTOBapUBaThCA U NMPUXOIUTh K OOIEMY PELICHUIO B COBMECTHOM AEATEIBHOCTH, B TOM YHCIE
B CUTYyallu! CTOJKHOBEHUS UHTEPECOB;

Obyyarowuiics NOIYYUM 803MONCHOCHb HAYYUMbCAL!

* YUUTBIBATh U KOOPJUHHUPOBAThH B COTPYIHHUYECTBE OTIINYHBIE OT COOCTBEHHOM MO3UIUH IPYTUX
IO,

* YUUTBIBATh Pa3Hble MHEHUSI U MHTEPECHl 1 000CHOBBIBATh COOCTBEHHYIO NO3UIIMIO;

* IOHUMAaTh OTHOCUTEIBHOCTh MHEHUH U MOAX0I0B K PEIIEHHIO TPOOJIEMBI;

* apPryMEHTHPOBATh CBOI0 IO3ULHUI0 M KOOPAMHHUPOBATH €€ C IO3UUUAMHU IapTHEPOB B
COTPYIHUYECTBE MPH BBIPAOOTKE OOIIEr0 PELIEHUS! B COBMECTHOM IeSITEIbHOCTH;

* 3aJaBaTh BOINpPOCHl, HEOOXOAMMBbIE I OpraHU3allMd COOCTBEHHOM JEATEIbHOCTH U
COTPYIJHHMYECTBA C IAPTHEPOM;

* OCYHIECTBIATh B3aUMHBI KOHTPOJb M OKa3blBaTb B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIb.

IIpexmeTHbIE:

- OpPHUCHTHUPOBATLCA B ABJICHUAX H 00BeKTax OKpy)Xaromero Mupa, 3HAaTb TI'PAHULBI HUX
IIPpUMCHHUMOCTH;

- IIOHUMAThb OIIPCACICHHUA (1)I/ISI/I‘IGCKI/IX BCJIMYHH U IIOMHHUTH OIMPCACIIAIOINC Q)OPMYHH;

- IOHUMAaThb KaKUM (1)H3I/I‘ICCKI/IM MNpUHOUIIaM U 3aKOHAM IMOAYHUHAIOTCS TC UJIM UHBIC OOBEKTHI U
SIBJICHUSA IIPUPOJBI;

- 3HaHHUC MOACIHU ITIOUCKa pemeHHﬁ JJIA 3a1a4 110 (I)I/ISI/IKG;

- 3HATb TCOPCTUICCKHUEC OCHOBBI MATCMATHUKU.

- IpuMedYaTb MOJCIIN SIBJICHUH ¥ 00BEKTOB OKPYKaroumero Mmupa,

- AHAJIM3UPOBATH YCJIOBUEC 3a1a1HU,

- nepe(bopMmepOBaTb " MOJCIIMPOBATH, 3aMCHATH UCXOAHYIO 3aa1y ,[[pyFOf/'I;

- COCTABJIATH IJIaH PCIICHUS,

- BbIJIBUT'ATb U MPOBEPATHL NMpCAJIaracMbIC IJIA PCIICHUS TUIIOTC3bI;

- BJIaICTb OCHOBHBIMU YMCTBCHHBIMU OINCpaluAMHU, COCTABJIAIOIMIUMHA ITOUCK PCIICHU A 3a/1a4YH.

Conepxxanue nporpaMMbl J0NOJHUTEIBHOT0 00pPa30BaHUA



7 Kj1acce

BBenenne. BronHoe 3anstue. Llenun u 3agaun kypcea. Texauka 6e30macHOCTH.

PoJib 3xcniepuMeHTa B AKU3HHU YeJI0BeKa.

Teopusa: 3yunTb OCHOBBI TEOpPUM HoOrpemHocTeld. I[lorpemHocTd npsiMbIX UM KOCBEHHBIX
U3MEPEHUHM, MaKCHMaJbHAs IOIPEIIHOCTh KOCBEHHBIX HW3MEPEHMH, YYeT NOrpEIIHOCTEN
M3MEpEeHUu Tpu moctpoeHuu TpadukoB. [IpencraBnenne pe3ynbTaToB M3MEpeHHU B (hopme
TabJIUI U TPadUKOB.

IIpaxmuxa: OCHOBBI TEOPUHU MOTPEIIHOCTEN NIPUMEHSATH NPU BBIOJHEHUH KCIIEPUMEHTAIbHbBIX
3aj1a4, IPaKTHYECKUX PadoT. (¢ Mcmoab3oBaHneM odopynoBanns «Touka pocray)
Xapaxkmepucmuka 0CHOBHbIX 6UO08 OesMENbHOCU.

[IpuBouTe puMepsl 0OBEKTOB M3ydeHUs (pu3uku ((puznueckue sBICHUS, PU3NUYECKOE TeEIO,
BEIIECTBO, pusnueckoe nose). Habmonats n ananu3upoBath Gpusndeckue siBjaeHus (GuKcupoBarhb
U3MEHEHHsI CBOMCTB OOBEKTOB, CcpaBHUBaTh MX U 0000mars). IlosHakomuTbCS C
AKCIEPUMEHTAJIbHBIM METOJOM HcciefoBaHus Npupoasl. COopka MpuOOPOB M KOHCTPYKIIHIM.
Hcnonb3oBaHne M3MepUTENbHBIX NMPUOOPOB. BblnosiHeHne 1a0OpaTOPHBIX M MPaKTHUYECKUX
pabot. /lmarHocTuka M YCTpaHEHHE HeHCIpaBHOCTEHNpuOOpoB. BricTpauBaHue rumore3 Ha
OCHOBAHUU UMEIOIINXCS TaHHBIX.

MexaHnuka.

Teopus: PaBHOMepHOE W HepaBHOMEpHOe aBMxkeHHE. [ paduueckoe mpencTaBieHue JABIKCHUS.
Pemenne rpapuueckux 3agad, pacuer MyTH U CPeIHEH CKOPOCTH HEPAaBHOMEPHOTO JIBUKECHMS.
[Tonste uHepimu u uHepTHOCTU. lleHTpoOexHas cuna. [IpumeHeHune AaHHBIX (U3HUECKUX
MOHATHH B )KU3HENEITENbHOCTH yesioBeka. Cuia ynpyrocTtH, cujia TpeHHs.

IIpakmuxa: ViccnenoBaHue 3aBHCHMOCTM CWJIBI YIPYTrOCTH, BO3HHUKAIOIIEH B TNpYXHHE, OT
creneHn nedopmanuu npyxuHbl. Omnpenenenne kodduimenta TpeHus Ha Tpubometpe. (¢
HCHoJb30BaHueM ooopynoBanus «Touka pocray)

HccnenoBanue 3aBUCUMOCTH CHUIIbI TPEHHSI OT CHJIBI HOPMAJIBHOTO JAaBJICHMUSL.

Xapaxkmepucmuka 0CHOBHbIX 6UO08 0esIMENbHOCU.

Amnanu3s Tabnui, rpadukos, cxem. [Tornck oObsIcHeHHUS HaOMIOAaeMBbIM COOBITHAM. OnpeieneHre
CBOMCTB MpHUOOPOB MO YepTekaM M MOJENsIM. AHaIU3 BO3HHKAIOIUX MPOOIEMHBIX CUTYaLUH.
N300paxaTh cuCTEMy KOOpPAMHAT, BBIOMpaTh TEJIO OTCYETAa M CBA3BIBATH €r0 C CHCTEMOMH
KoopauHaT. Mcnonb30BaTh CUCTEMY KOOPAMHAT U1 U3Y4YEHUS NPSMOJIMHENHOTO IBHKEHUS Tea.
C6opka nmpubopoB U KOHCTpyKUuil. Vcrnonb3oBaHue M3MEpUTENBbHBIX MPUOOPOB. BrinogHeHue
7a00PaTOPHBIX M MPAKTHYECKHX padoT (¢ Mcmoab3oBanneM odopynoBanus «Touka pocrtay).
JIMarHocTHKa ¥ yCTpaHEHUE HEUCIIPAaBHOCTENW NpUOOpoB. BeicTpanBaHue rumnore3 Ha OCHOBaHUU
uMeroIuxesd JaHHbIX. KoHcTpynpoBaHMe M MojenupoBaHue. BplnonHeHue 3agaHuil 1o
YCOBEpPLICHCTBOBaHUIO MpHOOpoB. Pa3paboTka HOBBIX BapuaHTOB OMNbITOB. Pa3paboTka u
IIPOBEPKAa METOJMKH SKCIEpUMEHTaIbHON paboThl. PaboTa B ManbIX rpynmnax. AHaJIU3UPYIOT,
BbIOMPAIOT M 0OOCHOBBIBAIOT CBOE pelleHue, AencTBus. [lpencraBieHue pe3ynbTaToB MapHOM,
IPYIIOBON JEATENILHOCTU. Y4YacTHEe B JAMAlOre B COOTBETCTBMM C IIPaBUJIAMHM PEUYEBOIO
MIOBEJICHMS.

I'mapocraTuka.

Teopus: 3akoH Apxumena, 3akoH Ilackans, ruapocTaTMyeckoe AaBieHHE, COOOINAOIIUecs
COCY/Ibl, THPABINYECKUE MAILINHBI.

Ilpakmuxa: 3a0auu: BHITAJKUBAIOIIAs CWIa B Pa3IMYHBIX CcHCTeMax; MpHOOpHl B 3agaydax
(cooOmaromecs cocy/pl, THAPABIMYECKHE MAIIMHBI, pblyaru, OJI0Kn).

OKCIIepUMEHTAIIBHBIE 3a/1aHUS:

1)uzmepenue cuisl Apxumena,

2)u3MepeHre MOMEHTa CHIIbI, JISWCTBYIOIIETO Ha phlyar,

3)uzmepenue pabOThI CHIIBI YNIPYrOCTH INPH MOJbEME I'py3a C MOMOIIBIO MOJBMKHOTO WU
HETIOIBMYKHOTO OJI0Ka(C MCMoIb30BaHueM 00opyaoBanus «Touka pocray)

Xapakmepucmuka 0CHOBHBIX 6UO08 0esIMENbHOCU.

Anamu3 Tabmuu, rpadukos, cxem. Ilouck oObscHeHuss HaOmogaeMbiM coObiTHsM. COopka
npubopoB W KOHCTpyKuMid. Mcmonb3oBaHue H3MEpHUTENbHBIX MpUOOPOB. BrimonHeHue
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71a00paTOPHBIX U MPAKTHUECKUX paboT. J[marnHoctika u ycTpaHeHHe HEUCIIPaBHOCTEH MprOOpOB.
BeicTpanBaHue TrumoTe3 Ha OCHOBAaHMM UMEIOIIMXCS JaHHbIX. KoHCTpywpoBaHue u
MozenupoBanue. Pabora B Manbix rpynnax. AHaTU3UPYIOT, BBIOMPAIOT M 0OOCHOBBIBAIOT CBOE
peumienue, aeWicrBusa. lIpencraBiieHne pe3ysnbTaTOB  IMAPHOM, TPYIIIOBOM  JESATEIBHOCTH.
[TonroToBka cooOIIeHUH U JOKIAI0B. YUacTHe B IMAJIOTE B COOTBETCTBHH C IIPABUIIAMH PEYEBOTO
MIOBEJCHHUSI.

CraTuka.

Teopus: bnok. Peruar. PaBHoBecue TBepabIx Ten. Y cnoBus paBHoBecusa. MomeHT cuibl. [IpaBuito
MomeHTOB. IlenTp  Tsbkectu.  MccnmepoBaHue — pasiMYHBIX  MEXAHMYECKUX  CHUCTEM.
KomOuHnpoBaHHbIE 3a/1a9H, HCIIONB3YS YCIOBHS PABHOBECHS.

Ilpaxmuxka: VI3rotoBienue paboTaroliei cucteMbl OJI0KOB.

Xapaxkmepucmuka 0CHOBHbIX 6UO0E OesMENbHOCU.

Amnanus tabnun, rpadukos, cxem. [louck o0bscHeHus: HabmonaeMbIM coObITUsIM. Onipenenenue
CBOMCTB IpHOOPOB IO YEepTEeKaM U MOJENSIM. AHAIU3 BO3HHUKAIOIIMX MPOOIEMHBIX CHUTYallHi.
HaGnrogate neiicTBue TPOCTBIX MeXaHW3MOB. [lo3HaKOMUTBCA ¢ (U3NYECKOW MOJIEIBIO
«abcooTHO TBEPAOE Teaoy». Pemiare 3amaun Ha MpUMEHEHUE YCIOBUs(TIpaBUia) PaBHOBECHS
peiuara. IlpumeHsaTs ycnoBue (IpaBUIO) paBHOBECHS pbluara JUisi OOBSCHEHUS JEHCTBUS
pa3IMYHbIX HHCTPYMEHTOB, HCIOJIb3YeMBIX B TeXHUKe U B ObTy. COopka mnpubOpoB Hu
KOHCTpyKuui. Mcrnonb3oBaHue u3MEpUTENbHBIX NpUOOpoB. BeIMongHeHHe 11abopaTOpHBIX U
MpakTUYeCKuX paboT. J{marHocTrka mycTpaHEHHE HEWcIpaBHOCTeH mpubopoB. BricTpamBanue
TUNOTE€3 Ha OCHOBAaHMM MMEIOMIMXCS JaHHbIX. KoOHCTpynpoBaHWE U MOJETUPOBAHUE.
BrimonHenue 3amaHuii 10 yCOBEPIIEHCTBOBaHUIO TpHOOPOB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka 1 mpoBepka METOUKHU IKCIIEPUMEHTATbHON pabOTHI.

PaboTa B ManbIxX rpymnmax. AHATU3UPYIOT, BRIOUPAIOT 1 00OCHOBBIBAIOT CBOE PEIICHUE, ICHCTBUS.
[IpencraBnenue pe3ynbTaTOB MApHOW, TPYMIOBOW AesATeNbHOCTH. [loAroToBKa COOOIICHWI M
noKIafoB. OCyIIECTBIISIOT CAMOOLEHKY, B3aMMOOLICHKY ACATEIbHOCTH. Y4YacTue B AUAIOrEe B
COOTBETCTBUU C ITPAaBUJIAMH PEYEBOTO MOBEICHUS.

8 kiaacce

TenioBbie sIBJIEHUS.
TennoBoe pacmmpenue ten. [Iporiecchl miiaBieHns U 0TBEPACBAHHUS, UCTIAPEHUS U
KoHJIeHcanuu. Terionepenada. BiiakHOCTh BO3/IyXa Ha pa3HbIX KOHTHHEHTAX.
Jlemoncmpayuu: 1. HabmoneHne TassHuS JibJa B BOJIC.
2. CKOpOCTh UCMTAPEHUS PA3TIUYHBIX KUAKOCTEH.
3. TennoBkIe nBUTATEIN OYAYIIETO.
Jlabopamopnvle pabomul (¢ HCMOJIb30BaHNEM 000pyaoBaHus «Touka pocTay)

1. I3MeHeHus JUIMHBI Tela MNPy HarpeBaHUHU U OXJIAXKICHUH.
2. OTnuBKa napaMHOBOTO COJIIaTHKA.
3. HaOmroaeHue 3a IjIaBiaeHUEM JIbIa
4. Ot 4yero 3aBUCUT CKOPOCTb UCTIAPEHUS KUJIKOCTH?
5. HabnioneHue TerionpoBOJHOCTH BOJIbI U BO3yXa.
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU.
CaMmocToaTenbHO (QOPMYITHPYIOT TMO3HABATENbHYIO 337ady. YMEIT C TOMOIIbIO BOIPOCOB
noObIBaTh HeJocTarolryo uHpopmanuo. Mcnonb3oBaHWe HM3MEPUTETBHBIX  MPHOOPOB.
Breimonnenue 1abopaTOpHBIX H  MpPaKTUYECKUX paboT. JluarHocTMka U ycTpaHEHHe
HeucCHpaBHOCTEH mnpubOopoB. BeicTpamBaHue THUIIOTE3 HA OCHOBAHUU MMEIOLIUXCSA JIaHHBIX.
KonctpynpoBanue 1 MOJEIHpOBAHNUE.
BrimonHenue 3agaHuil 1O YCOBEPIIEHCTBOBaHHIO MpHOOpoB. Pa3paboTka HOBBIX BapHaHTOB
ombITOB. Pa3paboTka W mpoBepKa METOAMKH SKCIIEPUMEHTaNbHOU paboTel. PaboTa B Malnbix
rpynmnax. AHaIH3UPYIOT, BEIOUPAIOT 1 000CHOBBIBAIOT CBOE pellieHue, aericTBus. [Ipeacrapnenue
pe3ylnbTaTOB MApPHOW, TPYNIOBOM JAESITENBHOCTU. Y4YacTHE€ B JUAIIOT€ B COOTBETCTBUM C
MpaBUIIaMU PEUYEBOTOTIOBEICHHUS.



DJIeKTpHYecKHe sBJICHHA.

Muxkpomup. Mogenu atoma, cymectoBasiue 10 Hayana XIX. ctopust OTKpBITUS U IEWCTBUS
rajpBaHUYECKOro seMeHTa. Mcropus co3manust siekrpodopnHoil mammubel. OnsiT BoibTa.
DNEKTPUUECKUH TOK B 3JIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM odopynoBanus «Touka pocray)

1. Monenu atomoB.

2. l'annbBaHUYECKUE HIIEMEHTHI.

3. PaboTa snekrpodopHOiMaIIHHEL

4. OnbiTel BonbTa u ['anpBanu.

Jlabopamopnvie pabomul:

1. Co3nanue rajabBaHUYECKUX 3JIEMEHTOB U3 MOJPYUYHBIX CPEJICTB.

2. DAEKTPUYECKUN TOK B HKHUIKOCTSX.

Xapaxmepucmuka OCHOBHBIX BUJIOB JIESITEIIbHOCTH:

VYrpaBmsitoT cBOEH MO3HABATEIHHOM U yUeOHOH JIeATEIbHOCTHIO TIOCPECTBOM MOCTAHOBKHU IIEJIEH,
IUIAaHUPOBAHUS, KOHTPOJS,, KOPPEKUMH CBOMX JEWCTBUM W OLIEHKH YCIENIHOCTH YCBOEHHUS.
CpaBHHBaIOT crocod W pe3yabTaT CBOUX NEHUCTBHI ¢ 0Opa3IlOM - JIUCTOM COIPOBOXKJICHUS.
OOnapyxuBaoT  OTKJIOHEHUS. OOIyMBIBAIOT NPUYMHBI  OTKJIOHEHUH.  OCyLIECTBISIIOT
CaMOKOHTPOJIb M B3aUMOKOHTpPOJIb. Vcronbp30BaHNe U3MEpUTEIbHBIX NMPUOOPOB. BoinmosiHeHne
71a00paTOPHBIX U MPAKTHUECKUX paboT. JIMarHocTuka U ycTpaHeHne HeMCIPaBHOCTEN MpuOOpOB.
BoicTpanBaHue TrHUMOTe3 Ha OCHOBAHMM UMeEIOIIMXCS JaHHbIX. KoHcTpyupoBaHue u
MOJEITUPOBaHUE.

DJIeKTPOMATHUTHBIE SIBJICHUS.
MarnutHoe ToJIe B BemiecTBe. MarHuTHas aHoMainus. MarHuTHeie Oypu. PasHoBHAHOCTH
AIIEKTPOU3MEPUTENLHBIX MTPUOOPOB. Pa3HOBUIHOCTH AIIEKTPOABUTATENEH.
Hemoncmpayuu (¢ ucnoJib3oBanuem ooopyaoBanusi «Touka pocray):

1. HarnsgHocTh NMoBeieHUs BENIECTB B MATHUTHOM TIOJIE.
2. IIpe3eHTaniui OMarHUTHOM I10JI€ 3€MJTH ¥ O MarHUTHBIX OypsiX.
3. JleMoHcTpaIms pa3HOBHUIHOCTEH JIEKTPOU3MEPUTEIBHBIX TPHOOPOB.
4. HarnsiiHOCTh pa3HOBUIHOCTEN JIEKTPOIBUTATEIICH.
Jlabopamopusie pabomul.: 1. ViccnenoBanue pa3inyHbIX AIEKTPOU3ZMEPUTENIBHBIX TPUOOPOB.
Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCHIU.
YpaBisioT cBOeH MO3HABATENBLHON U Y4eOHOM NesTeTbHOCThIO TOCPEACTBOM ITOCTAHOBKH IIEJIEH,
IUTAHUPOBAHUS, KOHTPOJS, KOPPEKIHMH CBOUX JEWCTBUM W OLIEHKH YCIENIHOCTH YCBOCHHSL.
CpaBHUBaOT crnocod U pe3yinbTaT CBOMX JACUCTBUN C 0Opas3lloM - JIUCTOM COINPOBOXKACHHUSL.
Oo6napyxuBaoT OTKIOHEHUS. OOAYMBIBAlOT MPUYMHBI  OTKJIOHEHHHA. OCYIIECTBISAIOT
CaMOKOHTPOJIb UB3aUMOKOHTPOJTb.

OnrTuyeckue siBJICHUSA.

Hcroynuku cBeTa: TEIJIOBBIE, JIOMHHECIEHTHBIC, UCKYCCTBEHHbIE. M3roToBiieHHE KaMephl -
oOckypa u ucclefoBaHHe H300pakeHUs C MOMOIIBI0 MOJAETH. MHOTOKpaTHOE H300paxKeHHe
MpeAMeTa B HECKOJIBKUX IJIOCKUX 3€pKanax. M3roToBUTh MEPUCKOM U C €ro MOMOIIbIO POBECTU
HaOmoneHus. [IpakTuyeckoe WCIMONB30BaHUE BOTHYTHIX 3€pKal. 3pUTENbHBIC WILTIO3HH,
MOpOXKJaeMblenpeoMIeHneM cBeTa. Mupaxu. Pazsutre BOJOKOHHOW onTUKU. Mcnosb3oBaHue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c uenosib3oBanueM ooopynoBanusi «Touka pocray)

1. PaznuuHble HCTOYHHUKHU CBETA.

2. NBoOpaxkeHue mpeaMeTa B HECKOJIbKUXIIIIOCKUX 3epKajax.

3. U300paxkeHne B BOTHYTBIX 3€pKallax.

4. Vicnonb30oBaHUE BOJIOKOHHOM ONTHUKH.

5. YcrpoiictBo (hoToamnmaparoB, KHHOMPOEKTOPOB, KalEHI0CKOIIOB.

Jlabopamopusie pabomul:

1. UzrotoBneHne kamepsl - 00CKypa U UCClieI0BaHHE N300paykeHHsI ¢ IOMOIIBIO MOJIETIH.

2. IlpakTyeckoe NpUMEHEHUE TUIOCKUX 3epKaJl.



3. [IpakTHueckoe UCIIOIb30BAaHUE BOTHYTHIX 3€pKal.

4. VI3roToBIieHHE MEPUCKOTIA U HAOIIOJCHHS C TIOMOIIBIO MOJECTIH.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCIU.

VYrpaBisitoT cBOEH MO3HABATEIBHON M y4€OHOH IEATEIHbHOCTHIO MOCPEACTBOM TOCTAHOBKH 1IEJICH,
IJITAHUPOBAHUS, KOHTPOJISl, KOPPEKIIMU CBOUX JICHCTBUM M OIEHKH YCHEIIHOCTH YCBOCHUSL.
Beigenstor uw QopMynupYyIOT  [MO3HABATENBHYIO  I€7b. BBIIEISIOT  KOJIMYECTBEHHBIC
XapaKTEPUCTHUKA OOBEKTOB, 3a/laHHbIE CJIOBaMU. [IpMHMMAIOT TMO3HABATENBHYIO IE€JIb U
COXPaHSIOT €€ TIPH BHINOJHEHUNYYeOHbIX AecTBUUA. OCO3HAIOT cBOU JieHcTBU. MMeroT HaBbIKK
KOHCTPYKTUBHOTO OOIIICHUS B MaJIbIX TPYIIIax.

YesioBek U npupoaa

ABTOMAaTHKa B Hamewn )ku3HU. [I[pruMepsl UCIIOIb30BaHNs aBTOMATUYECKUX YCTPOMCTB B HayKe, HA
MPOU3BOJICTBE U B ObITY. CpencTBa cBsizu. Pagno u TeneBuaeHne. AnbTepHATUBHBIC HCTOUYHUKHI
sHeprun. Buapl snektpocranuuidi. HeoOXoaMMOCTh SKOHOMHHU TIPUPOJHBIX PECYpCcOB U
WCIIOJIb30BaHUSI, HOBBIX SKOJIOTUYHBIX U O€30MacHBIX TeXHOJIoTH. Hayka n 6e301macHOCTS JItoIeH.
Jlemoncmpayuu: 1. hoTOMaTepuabl U CIANIBI 110 TEME.

Jlabopamopusie pabomui: 1.I3yuenue n1eMCTBUN CPEACTB CBSA3H, PAJIMO U TEICBUICHMUSL.
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCTU.

CamocrosaTensHO  (OPMYIHPYIOT —TO3HABATEIBHYIO 3a1ady. YMET (WId  Ppa3BHBAIOT)
CIOCOOHOCTH C MOMOIIBIO BOIIPOCOB JTI0OBIBATh HEIOCTAIOILYIO HH(POPMALIHUIO.

9 kJjacc

Kunemaruka
Crioco0OpI onmucanusi MeXaHM4IeCcKoTo nBwkKeHus. Cucrema otcuera. [IpsimonuHeliHOe TBUYKEHNE.
[IpsimonuHeliHOE paBHOMEPHOE IBIKEHUE MO IUIOCKOCTH. llepemenieHne M CKOpOCTh NP
PAaBHOMEpPHOM NPSAMOJIMHEWMHOM JBHWKEHHU 110 IUIOCKOCTH. (OTHOCUTENBHOCTH JIBHKEHHS.
Cnoxenue nBmwxkeHuid. I[IpuHIMIT HE3aBUCUMOCTH JBWKEHUH. KpuBOIMHENHHOE ABUKEHHE.
JIBukeHue Tesna, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY. PaBHOMEpHOE ABMKEHUE 10 OKPYKHOCTH.
VYrnosas ckopocts. [lepuon n yactora Bpanienus. CKopocThb
U YCKOPEHHE NPU PABHOMEPHOM JIBUIKEHHUH 10 OKPYKHOCTH.
Jlabopamopnwie pabomul(c Hcnoib30BaHHeM 00opyaoBanus «Touka pocra»):

1. W3ydeHue nBukeHHs CBOOOHO MaJAIONIETo Teja.

2. VI3yueHue IBUXKEHUS MO OKPYKHOCTH.
IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. Ompenenenne CKOPOCTH PABHOMEPHOTO JABIJKEHUS IPHU HCIOJIB30BAHUM TpEHaxepa

«0eroBast TOPOKKa.
2. HWcropuueckas pEKOHCTPYKIMS ONBITOB [anmuines 1O ONpeAeNeHHI0 YCKOpPEHUs
CBOOOJHOTO MAJACHUS TEJl.

3. Ilpunuumne paboTsl IpUOOPOB AJIS U3MEPEHUS CKOPOCTEN U YCKOPEHUH.

4. TlpumeHneHue cBOOOAHOTO MaJACHUS U1 U3MEPEHUS PEeaKIIUU YeJIOBEKa.

5. Pacuer TpaexkTopuu IBMKEHUS NepcoHaxkel paccka3oB P.Pacmo.
Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTeHHE W OOCYXJEHHE TeKCcTa crarei
MHTEPHET-CAaliTOB, OOCY)XJIeHHWE [OKJIaJ0B M TPE3CHTallMi, COCTAaBIICEHHWE M pelIeHHe 3ajad,
oOcyxieHre croco6oB perieHus (moarotoka k OI'D o pusmke).

JInHaMHKA

Wneprmaneueie cucreMbl otcuera. Cuia. 3akoHbl HproToHa. J[BrkeHue Tena moJ JeiicTBHEM
HECKOJIBKUX CHJI. [IBIDKEHHME CHCTEMBI CBSI3aHHBIX Tel. JIMHaMHKa paBHOMEPHOTO JBMKCHHUSI
MaTepHaIbHOW TOYKH M0 OKpyKHOCTU. Kiacchl cui. 3akoH BCEMUPHOTO TATOTeHMs. [IBUkeHue
rwianeT. MckyccrBennble cnyTHUKH.ConHeuHast cuctema. VcTopust pa3BUTHs NMpEACTaBICHUI o
Bcenennoii. Ctpoenue u 3Bomtonus BeeneHHoi.

Jlabopamopnvie pabomui(c HcoIb30BaHHEM 000pynoBaHus «Touka pocTay):



=

N3mepenue macchl Tela ¢ UCII0JIb30BAHUEM BEKTOPHOI'O Pa3JI0KEHUS CUJIBL.
2. V3ydeHue KWHEMATUKU U TUHAMHUKH PaBHOYCKOPEHHOTO ABIKEHHS (Ha IPUMEPE MAIITMHEI
ATByna).
3. H3yueHue TpeHHUs CKOJILKEHUS.
IIpumepHvie membl NPOEKMHBIX U UCCIE008AMENLCKUX PADOOM.:
1. Hcropuyeckas peKOHCTPYKIUS onbITOB KymoHa 1 AMOHTOHA 11O OTIPE/ICTICHUIO BETMUNHBI
CHJIBI TPEHUS CKOJIBKEHHSL.
2. TlepBble HCKYCCTBEHHBIC CITyTHUKH 3€MJIH.
3. Kak ornmyarorcs MexaHMYeCKHe TPOIECCHl Ha 3eMiile OT MEXaHWYECKHUX IPOIIECCOB B
KocMoce?
4. Tena Conneunoii cuctembl. OTKPBITUS HA KOHYMKE TEpa.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCMU: YTEHUE W OOCYXJEHHE TEeKCTa CcTaTel
MHTEPHET-CAaliTOB, OOCYXJE€HHE [OKJIaJ0B M IpPE3eHTalUl, COCTaBIEHHWE M pEUIeHHe 3ajad,
o0cyxenne crmoco0oB pemienus (moarotoka k OI'D o dusuke).

NmnyJbe. 3akoH coOXpaHeHUs] HMITYJIbCa
Nmnynec. VI3MeHeHue ummynbca MaTepuanbHOM Touku. Cucrema Ten. 3aKkOH COXpaHEHUs
UMITYJIbCA.
Ipumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. PeakTuBHOE ABMKEHHE B MIPUPO/IE.

2. PaccnenoBanme [ITII ¢ moMONIBIO 3aKOHA COXPAaHEHUS UMITYIIbCA.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCMU: YTeHHE W OOCYXJEHHE TeKcTa crarei
MHTEPHET-CAaliTOB, OOCYXJEHHE [OKJIaJ0B M MpPE3eHTalui, COCTaBIIEHWE U pelIeHHe 3ajad,
o0cyxeHne crmoco6oB pemieHus (moarotoka k OI'D o dusnke).

Craruka
PaBHOBecue Tena. MoMeHT cuiibl. Y CJIOBHUSI paBHOBECHS TBEPJOTO Tena. [IpocTeie MexaHU3MBI.
Jlabopamopnvie pabomul(c Hcnob30BaHHEeM 00opynoBaHus «Touka pocra»):
Omnpenenenre NEHTPOB MACC PA3IUYHBIX TeJl (TPH CIIoco0a).
IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

1. TlpumeHeHHE MPOCTHIX MEXaHU3MOB B CTPOUTENILCTBE: OT 3EMIIIHKH J10 HEOOCKpeoa.

2. HccnenoBaHue KOHCTPYKIIMH BEJIOCUTIEAA.
Xapaxmepucmuka OCHOBHbBIX U008 OesimelbHOCMU: YTeHHE W OOCYXJCHHE TeKcTa crarei
MHTEPHET-CAaliTOB, OOCY)XJI€HHE [OKJIaJ0B M IPE3eHTalUl, COCTaBJIIEHWE M pelIeHHe 3ajad,
o0cyxieHne crmoco6oB pemieHus (moarotoka k OI'D o dusuke).

Mexannveckue KoJedaHusi U BOJTHBI
Mexanunueckue KoJsieOanus. [IpeoOpa3oBaHue SHEPruM TPU MEXaHUYECKUX KOJICOAHUSX.
MareMaTHUeCKUil ¥ TNPYKHUHHBIM MasTHUKH. CBOOOJIHBIC, 3aTyXalolUe U BBIHYXKJICHHbBIC
kosiebanus. Pesonanc. MexaHuueckue BOJHBI. [IJIMHA U CKOPOCTh BOJIHBI. 3BYK.
Jlabopamopnule pabomui(c NcNoJib30BaHuEM o00opynoBaHusi «Touka pocray):
W3yueHne koneOaHuii HUTSIHOTO MasTHUKA.
prweprle membsvl NPOEKMHbLX U UCCe008amMelbCKUX pa60m:

1. CtpyHHBIC MY3BIKaJIbHBIC HHCTPYMEHTHI.

2. KonebarenbHble CHCTEMBI B IIPUPOJIE U TEXHUKE.
Xapakmepucmuka OCHOBHbIX 6U008 OesAmelbHOCMU. YTeHUEe U O0OCYXJEeHHEe TeKcTa craTel
WHTEPHET-CAlTOB, OOCYXIEHHE JOKIAJ0B M TPE3CHTAIMH, COCTaBJICHHUE W DEUICHHE 3ajad,
obcyxkaenue crnoco0oB perierus (moaroroska k OI'D no ¢usuke).

JIEKTPOMarHUTHbIE K0JIe0aHUsI M BOJTHBI
[lepemennslit anexTpuueckuil Tok. KonebarenbHblii KOHTYp. BeIHYXIeHHBIE 1 cBOOOAHBIE DM
Kosie6aHus. DM BOJIHBI U UX CBOWCTBA.
IIpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:
1. TIpuHIUIBI paAUOCBSI3U U TEIEBUACHUS.



Bnusinue OM u3nydyeHuil Ha KUBbIE OpPraHU3MBI.

N3roTtoBnenne ycTaHOBKH JUIsl IEMOHCTPALIMU OIIBITOB 110 DOMU.

OnexTpoMarHuTHoe usnydenue CBU-neun.

Hcroprueckas peKOHCTPYKLUS ONBITOB AMIIepa.

Xapakxmepucmuxa OCHOBHBIX U008 OesamenbHOCmu: YTeHHEe U OOCYKAEHHE TEeKCTa CTaTel
WHTEPHET-CATOB, OOCYXIEHHE MOKIAJ0B M NpPE3CHTAlMH, COCTABJICHHWE W pEUICHHE 3ajad,
o0cyxieHre croco6oB perreHus (moarotoska k OI'D mo dusuke).

abrwn

Onruka
Ucrounuku cBera. JlelicTBusi cBeTa. 3aKOH MPSIMOJUHEHHOTO PacHpOCTpaHEHUs CBETA. 3aKOH
oTpaxeHus cseta. [locTpoeHue n300pakeHui B IIIOCKOM 3epKajie.3aKOH IIPEJOMIICHHUS CBETa Ha
IUIOCKOM TpaHMLE JBYX OJHOPOJHBIX Mpo3pauHbX cper. Ilpenomienue cBera B mpu3ME.
Jucnepcust cBera. SIBieHWE NOJHOTO BHYTPEHHEro OTpakeHWs. JIMH3bpl. TOHKHME JIMH3BIL.
[TocTtpoenne n300pakeHU, CO3/aBaEMbIX TOHKHUMHU JMH3aMHU. [71a3 u 3penuwe. OnTudeckue
pUOOPBHI.
Jlabopamopnwvie pabomul(c Hcob30BaHHEeM 00opynoBaHus «Touka pocTa»):

1. DxcnepuMeHTanbHas MPOBEPKA 3aKOHA OTPAXKEHUSI CBETA.

2. UW3mepenne nmokaszarest MpeJIOMIICHHUS BOIBL.

3. Hsmepenue GOKyCHOTO pacCTOSTHUS COOMPAIOIIEH JIMH3HI.
IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. Hcropus uccrnenoBaHusi CBETOBBIX SBJICHUI.

2. HUcropudeckas peKOHCTPYKITUS TeJeckomna [ ammes.

3. UHsrorosieHue xaneigockona.
Xapaxmepucmuka OCHOBHBIX U008 OesimenbHOCMU: YTeHHE W OOCYXJCHHE TeKcTa crarei
MHTEPHET-CAaliTOB, OOCYXJ€HHE [OKJIaJ0B M IpPE3eHTalUl, COCTaBIEHHWE M peUIeHHe 3ajad,
o0cyxeHne crmoco6oB pemieHus (moarotoka k OI'D o dusuke).

du3nKa aTOMa U AaTOMHOIO0 /Ipa
Ctpoenne aroma. [lormomenne u ucnyckanue cBera aromamu. OnTudeckue crieKTpbl. OTbIThI
Pesepdopna. [Tnanerapnas monmenb aroma. CTpoeHHE aTOMHOTO siipa. 3apsiioBO€ M MacCOBOE
qucia. SInepHbie CHITbl. DHEPrUs CBSI3U aTOMHBIX siIep. 3aKOH paJMOaKTHBHOTO pacmaaa. Ajbda-
u Oera-pacnazpl. [IpaBuna cmemenus. SnepHeie peakiuu. Jlenenue u cuHTe3 siaep. SnepHas
sHepreruka. Mcrounuku sneprun CoiHila u 3Be371. Perucrparus saepHbIX n3iyyeHuil. BiusHue
pPalMOAKTUBHBIX M3JIyUYCHUIH Ha KHUBBIC OpraHu3Mbl. J[03uMeTpus. DKOJOTHUECKUE MPOOIIEMbI
SIICPHOM SHEPTETUKHU.
Ipumepnvie memvl NPOEKMHBIX U UCCIEO08AMENbCKUX PAOOM:

1. Hcropus uzydeHus aToma.

2. Wsmepenne KII]] comneunoit 6atapew.

3. HeBuaumble U3my4eHUs: B CIICKTPE HATPETHIX TEIL.
Xapaxkmepucmuka OCHOBHBIX 6U008 OesmelbHOCHU. YTCHHEe W OOCYXJEHUE TEeKCTa CcTaTel
WHTCPHET-CAlTOB, OOCY)XIEHHE JOKIAJ0B M NPE3CHTAIMH, COCTABJICHUE W PEUICHHE 3ajad,
obcyxaenue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

®opmbl OpraHu3anuu 00pa3oBaTeJbLHOI0 Mpouecca:

- TpyIIOBas;

- UHAUBUYyaIbHAas;

- (ppoHTaANIBHAS.

Beaymme TexHosoruu:

Hcnonb3yloTcsi 3J€MEHThl CIEAYIOMIMX TEXHOJIOTUH: MPOEKTHas, MpOOJIEMHOro oO0ydeHus,
MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHASL, KPUTUYECKOTO MBINUICHUS, MPOOIEMHOTO JHalora,
UrpoBas.

OcHoBHBIE MeTOAbI Pa00THI HA YPOKe:
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BCI[YH_II/IMI/I METOJaMHU O6y‘-I€HI/ISI ABJIAKOTCA: qaCTHqHO-HOHCKOBOﬁ, METOA MATCMaTHU4YCCKOI'O
MOJCINPOBaHNA, aKCUOMATHYECKHUH METOM.

DopMBbI KOHTPOJIA:

Tak Kak 3TOT KYypC ABJIACTCA OOMMOJIHUTCIBHBIM, TO OTMCTKA B Oaax HE CTaBUTCA.

VYyamuiics yuuTcsl OLIEHMBaThb ce0s M JPYrMX caMm, 4YTO IIO3BOJIAET pPa3BUBATH YMEHMUS
caMOaHallu3a U CIIOCOOCTBYET pa3BUTUIO CaMOCTOSITEIIBHOCTH, KaKk CBOWCTBY JIMYHOCTH
ydamerocs. BrrsBiaenue MPOMECIKYTOYHBIX WM KOHCYHBLIX PE3YJIbTATOB YYalIHUXCA IMPOUCXOIUT
yepe3 MPaKTUYECKYIO JeSTEIbHOCTh; 3a4ETHBIE PaOOTHI:

* TeMaTuyeckasl MoJ00pKa 3ajad PasIMYyHOTO YPOBHS CJIOXHOCTH C IPEACTABIECHUEM Pa3HbIX
METOJI0B peuieHus B BHJIC TEKCTOBOI'0 AOKYMEHTA, Npe3eHTauuu, (-
aHMMAaIMK, BUAEOPOJIMKA 1 WeD - crpaHunbl (caiiTa)

* BBICTABKa IIPOEKTOB, MPE3EHTALUH;

* ACMOHCTpaluA SKCIICPUMCHTA, KaueCTBEHHOM 3aJa4 C Ka4YCCTBCHHBIM (yCTHBIM nin B BUC
MPWIOKEHUs, B TOM 4YHUCIIE, MpEe3eHTaluel) ONMMCAaHWEM IIpollecca Ha 3aHsATHH, (ecThBae
OKCIICPUMCHTOB, (1)I/I?,I/I‘I€CKI/I€ OJIMMIINAAbI.

KasengapHo-TtemaTuyeckoe njiaHMpoBaHue 7 Kiace

No | Jlata Tema 3ansaTus HNcnoab3oBanue NpUMeYaHue
/Tl | IPOBEACHUS 000py/1I0BaHUS LIEHTPA
Inan | ®axr eCTeCTBeHHOHaytinoﬁ ]|
TEXHOJIOTH4eCKOM
HanpasjeHHocTeld «Touka
pocra»
1. BBenenue (24)
Bognoe 3anstue. llenun wu | KomnerorepHoe
3a/1a4u Kypca. Texnuka | o6opynoBaHue
1 0€301acHOCTH.
2. Posib SKCIIEPUMEHTA B KU3HU YejI0BeKa (64)
Cucrema enuHMUIL, IOHATHE O KomnsrorepHoe
NPSIMBIX u KOCBEHHBIX | 000pyI0BaHUE
2 M3MEpPEHUSX
®u3NUEeCcKuil HKCIIEPUMEHT. O6opynoBanue JUTSt
Bunrnl (bu3MUECKOTO | IeMOHCTpauit
JKCIIEPUMEHTA.
[TorpemHocTh WU3MEPEHHUSL.
Bunaer
MOTrPELIHOCTEN WU3MEPEHHUSL.
Pacuér
3 MOTPEITHOCTH U3MEPEHUSL.
4 JlaGopatopHas paboTa O6opynoBanue s
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«M3mepenne oObemMa TBEpAOTo
tenay. [lpaBuna opopmieHus
71a00paTOPHOM pabOTHI.

nabopaTopHBIX  paboT U
YUYCHHUYCCKUX OIIBITOB

3. MexaHuk

a (164)

PaBHOMepHOE u
HEPaBHOMEPHOE
JBHOKEHUS.

I'paduueckoe mpeacraBieHne
JABUXXCHUA.

Pemenne rpaduyeckux 3amad,
pacder TyTH W CpeAaHeH
CKOPOCTH

HEPaBHOMEPHOTO JBIKEHHSL.

[TonsiTue
WHEPTHOCTH.
LenTtpobexHas cuina..

VHEpLUU u

O6opynoBanue 1Jis

nabopaToOpHBIX  paboT U
YYEHHUECKUX OIBITOB (Ha
6asze komuiekToB i OI'D)

Cua ynpyrocTu, cusa TpeHus

10

JlaGopaTtopnast pabota
«HcciaenoBanue 3aBUCUMOCTHU
CHJTBI YIPYTOCTH,
BO3HHUKAIOIICH B
MpYyXUHE, oT
nedopmaruu
MPYKUHBD».

CTCIICHU

11

JlaGopaTtopnas pabota
«Omnpenenenue koddduimenta
TPEHUsI Ha TPUOOMETPEY.

OGopynoBanue s

1abopaTOpHBIX  paboT U
YUCHUYCCKUX OIIBITOB (Ha
6a3ze komruiekToB s OI'D)

12

JlaGopaTtopnas pabota
«HccnenoBanue 3aBUCHMOCTH
CHJIBI TPSHHUS OT CHJIBI
HOPMAJILHOTO JIaBJICHHS.

OOGopynoBaHue s
7a00paTOpHBIX  paboT U
YUCHHUYECKUX OIIBITOB

4. I'mapocratuka (244)

13

I1notHOCTS. 3amauga

I'epona

uaps

14

Pemenue 3aga4y NOBBIIEHHOM
CIIOKHOCTH Ha pacuer
IUIOTHOCTH

BEILIECTBA.

Ob6opynoBanue
JIEMOHCTpaIui

JJIA

15

Pemenne 3a1au moBeIIEHHON
CJII0KHOCTH

16

JlaBaeHne JKUIKOCTH M Ta3a.
3akoH
[Tackansa

17

CooOmaronyecs cocysl.

O6opynoBanue JUTS

JEMOHCTpanui

18

JlaGopatopHas paboTa
«M3rorosienue
(oHTaHA»

MOOCIHN

O6opynoBanue s
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JlaboparopHas paboTa

nabopaTopHBIX  paboT U

«M3rotoBieHue MOJICTIH | YYCHHUYECKUX ONBITOB (HA
19 dbonTaHA» 6a3e komruiekToB aist OI'D
3akoHn [lackans. [laBnenue B
KUJKOCTSX M ra3ax.
IManpaBnuyueckre MalIuHbL.
20 CooOmaromuecst COCy/Ipl.
BrrrankuBaromas cuna. 3akon | O0opynoBaHue TUTSt
21 Apxumena. neMoHctparuii Relion
Jlaboparopuas paboTa OGopynoBaHnue 1Jis
«BrlsicHeHne YCIIOBHSA | TA0OpPaTOpHBIX  paboT W
TJTaBaHUS YUEHUYIECKUX OTIBITOB
22 TEI.
bnok 3anau Ha 3akoH Ilackans, | OOopynoBaHue JUISt
23 3aKOH ApXuMmena. neMoHctparnuii Relion
bnok 3amad Ha 3akoH Ilackains,
24 3aKOH Apxumena.
5. Cratuka (204)
25 bnok. Peryar. Ob6opynoBanue JUISt
PaBHOBecMEe  TBepIbIX  TEIl ACMOHCTpalnn
Mowment  cuibl.  [IpaBuio
26 MOMEHTOB.
Hentp Tsxectu. Mccnenoanune | O6opynoBanue VIS
pa3IMYHBIX MEXaHUYECKUX | JEMOHCTPAIIH,
27 CUCTEM 00pa3zoBaTeNbHBINA HA0OP IO
KoMOHHIpPOBaHHBIE 3a/1a4H, MegaHHKe’ Mexi_TIPOHHKe "
HCTIONB3yA yeiopus | PoOoTOTEXHHKE [TMHapa
28 paBHOBECHS.
KomOuHMpoBaHHbIE 33124,
UCTIOJIB3YS YCIIOBHS
29 paBHOBECHS
JlaboparopHas paboTa O6opynoBanue s
«M3rotoBiieHne padboTtarmet | 1ad0paTOpHBIX pabort
CHCTEMBI O10koBy. | Releon u  ydeHwueckux
Odopmnenue OIIBITOB (Ha Oaze
30 paboTHI. KOMILIEKTOB Wit OI'D
PaGora HaJl POCKTOM
«bnoxn».
JlaGopatopHas paboTa
«3rotoBnenue padoTaromen
31 CUCTEMBI OJIOKOBY.
JlaGopatopHas paboTa Ob6opynoBanue s
«M3rotoBnenue padotarmeid | 1abopaTopHBIX paboTt
CUCTEMBI OJIOKOBY. Releon u ydeHuueckux
32 OTBITOB
33 Odopmiienue paboTEI. KomMmnerorepHoe
34 3amura npoeKToB. obopynosatue
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KajiengapHo-reMmaruyeckoe niaHupoBanue 8 kiace

Ne
n/a

Hara
MIPOBECHUS
Ilnan | dakr

Tema 3ausaTus

HUcnoas3oBanue
000opy10BaHUA
HEeHTpa
€CTeCTBEHHOHAYYHOI
H TeXHOJIOTHYeCKOH
HaNpaBJeHHOCTel
«Touka pocray»

IIpuMEYaHune

1. BBenenue (24)

Bopanoe 3anstue. Lenu u 3anaun | KomnbrorepHoe

1 Kypca. Texnuka 6€30MacHOCTH. o0opyoBaHue

2. TenioBble siBaeHus (24 1)
Paznoobpa3zue TerioBbIX | KomnbrorepHoe
sBieHud. TersoBoe pacmiupeHue | 060pyaoBaHue

2 TE.
JlaGopatopHas paboTa Ob6opynoBanue s
«VI3MeHeHust JUIMHBI Tella Ipu 1a0opaTOpHBIX paboT
HarpeBaHUM U OXJIKICHUN. u YYEHUYECKHX

3 OTIBITOB
Tennonepenaua Habmogenue O6opynoBanue s
TETUIONPOBOIHOCTH BOJIBI U JIEMOHCTpaIi

4 BO3/yXa.

5 JlaGoparopHas pabota O6opynoBanue s

14




«M3mepenue ynenpHou
TEIJIOEMKOCTH PA3JIMYHbBIX
BELLECTB.

[InaBnenue u oTBepAEBaHUE.
Jlaboparopnas pabota «OTiIMBKa

1abopaToOpHBIX PpadoT
u YYCHUYCCKHUX
ombiToB  (Ha  0Oasze
KoMIuiekToB st OI'D

6 napaMHOBOTO COJIATHKA»
Jlaboparopuas paboTa OGopynoBanue 1Jis
«HaOnronenue 3a niaBieHuEM 1abopaTopHbIX padoT
JbIa» u YIEHUYECKUX
7 OTIBITOB
Pemenne onuMnuaaHeIx 3a1a4 O6opynoBanue  aus
8 Ha YpaBHEHHE TEIJIOBOTO OajlaHca | IEMOHCTpAIUi
Pemenne onuMnuaaHeIx 3a1a4 O6opynoBanue s
9 HAa pacy€T TEIJIOBBIX MPOIIECCOB | AEMOHCTPALINIA
10 Jlaboparopus kpucTamiorpadum.
Hcnapenue u KoHEHCAIUS. OOGopynoBanue  mist
11 JIEMOHCTpan
CocraB atmocdepsl, OGopynoBanue  mis
HaOJI0/IeHUE TIepexoia JIEMOHCTpAIHA
HEHACBIIIEHHBIX ITAPOB B
12 HACHITI[CHHBIE.
Brnaxxnocte Bo3myxa Ha pasHbix | OOopynoBaHue st
13 KOHTHHEHTAaX JIEMOHCTpAIUit

3. DaexkTpudeckue sipjaeHus (84)

Muxkpomup. Mogenu atoma,

OGopynoBanue s

14 cymecTBoBasiue A0 Havana XIX | meMoHcTpanui
Hctopust OTKpBITHS U JEHCTBUSA Kommnbroreproe

15 raJbBaHUYECKOTO JIEMEHTA 000pyI0BaHNE
Uctopus CO3/1aHUA
AMeKTpoGOpHOI

16 MaIIHHbI
OnbiThl Bosibra. Onexkrpuueckuii | KomnerotepHoe

17 TOK B 3JIEKTPOJIUTAX. 000pyI0BaHKE
Pemenue onumnuanueix 3aga4d Ha | O6opyaoBanue s

18 3aKOHBI IOCTOSIHHOTO TOKa JIEMOHCTpAIi
Habnronenue 3aBucUMOCTH O6opynoBanue  amus
COTPOTHBIICHUS IPOBOJAHUKA OT | IEMOHCTpaluit

19 TEMIIEPATYPHI.
JlaboparopHas paboTa O6opynoBanue st
«OrmpeneneHne CTOMMOCTH 1abopaTopHBIX padoT
U3PacX00BaHHOM u YY4EHUYECKUX
ANEKTPOIHEPTUU ombiITOB  (Ha  0Oasze
M0 MOIIIHOCTH MOTPeOUTeNs U 0 | KoMruiekToB aist OI'D

20 CUETUUKY»
Pemenune onuMnuaaHeix 3a1a4 O6GopynoBanue  ans

21 Ha TETUIOBOE JICHCTBUE TOKA JEMOHCTpAIHA

4. DJIEGKTPOMATHUTH

ble siBjIeHnsi (64)

aﬂeKTpOMaPHI/ITHLIC SABJICHUS.
3HeKTpOI/I3MepI/ITCHLHLIC

22

pUOOPHI.

OGopynoBanue  ans
JIEMOHCTpanuil
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MarunuTHas anomanus. | OOopynoBanue s
MarnutHsie JIEMOHCTpalui
23 Oypu
PaznoBugHOCTH
24 3JIEKTPOJIBUTATEIECH.
5. OnTtuyeckue siBjaeHus (144)
Hcrounuku cBeTa: TEIUIOBHIE, OOGopynoBanue st
25 JTIOMUHECIICHTHBIC JEMOHCTpPAITHA
MHorokpaTHOE H300pakeHne
npeaMeTa B HECKOJIBKHUX TUIOCKUX
26 3epKajax.
MBroToBUTH MEPUCKOII U C ETO OOGopynoBanue st
27 TTOMOTIBIO IPOBECTU HAOIIOICHUSI | IEMOHCTpaIUi
[IpakTHueckoe UCTIOIB30BaAHIE OOGopynoBanue st
28 BOTHYTBIX 3€pKaJl JIEMOHCTpAaIuit
3puTeNbHbIE UIUTIO3UH, O6opynoBanue  aus
MTOPOKIaEMBbIC TTPEITOMIICHUEM JIEMOHCTpAITHA
29 cBeta. Mupaxmu.
30 Pa3BuTHE BOJJOKOHHOM OTITHKHU
Hcnonp30BaHne 3aKOHOB CBETA B
31 TEXHUKE
6. YesroBek u npuponaa (84)
32 ABTOMATHKA B HaIlICH KU3HU . KommbrorepHoe
33 Pajio ¥ TeneBUaIeHNE obopynosanne
AnbTepHaTHUBHBIE HCTOUHUKU
34 sHeprur. Buapl 2MeKTpOCTaHIINMA
KajiengapHo-reMmaruyeckoe niaHupoBanue 9 kiace
No | Jlata Tema 3ansaTus HNcnoab3oBanue NpUMeYaHue
/Tl | IPOBEACHUS o0opynoBaHus
Ilnan | Pakr uenTpa .
ecTeCTBEHHOHAYYH Ol
U TeXHOJIOTHYeCKOH
HaNpaBJeHHOCTel
«Touka pocray»
1. BBenenue (24)
BBonnoe 3anstue. Llenu u 3agaun | Komnsiorepaoe
1 Kypca. Texnuka 6€30MacHOCTH. 0o0opyoBaHue
2. Kunemaruka (14 4)
CriocoObl onucanus O6GopynoBanue  ans
2 MEXaHUYECKOTO JIBHKECHUS JEMOHCTpAITHiA
[IpsmonuHeitHOe paBHOMEPHOE O6GopynoBanue  ans
TIBUKCHHE o IUIOCKOCTH? | AEMOHCTpaLuii
Cmotps
3 13 KaKo# TOUKH HaOJII01aTh
OTHOCHUTENHHOCTD ABHKECHUS. OGopynoBanue  amus
4 CroxeHne IBUKEHUIA. JIEMOHCTpalui
JlabopamopHvie pabomoi: O6opynoBanue s
«3yuyeHne MBUKEHUSI CBOOOTHO
5 najaroIiero tenay, «Mzydenne
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ABWIKCHUA TCJIA IO OKPYXXHOCTH»

1abopaTopHBIX PpadoT

u YUEHUYECKUX
OTIBITOB

Kak u kyna nonerena BumHeBas | O6opynoBanue s

koctouka? Pacuer Tpaekropuu JEMOHCTpAITHiA

JIBU>KEHUS TEJI U MIEPCOHAKEN
paccka3zoB P.Pacm» 0
MirioHxay3eHe

Hcropudeckas peKOHCTPYKLIHS
OIIBITOB lNannies 10
OTIPEJIEIIEHUIO

YCKOpEHUs g.

OOGopynoBanue st
JIEMOHCTpaLui

8

Omnpenenenre CKOpOCTU
PaBHOMEPHOIO JIBMKEHUS IPU
WCTIOJIb30BAHUH TPEHAXepa
«0eroBas TJOPOXKKay.

OOGopynoBanue st
JIEMOHCTpanuil

3. Nunamuka (164)

Cuia Bou, crita yOexIeHUST UITH

OGopynoBanue  mis

9 cuia - pu3nyeckas BeIuunHa? JIEMOHCTpaun
Jlabopamopnas paboma: OOGopynoBanue s

10 «M3mepeHne Macchl Tena» 1abopaTopHbIX padboT
JIBr>keHure Tena moj JeCTBUEM 1 YHCHAECKNX

11 HECKOJBKHUX CHII OTIBITOB
JIBMKEeHHE CUCTEMBbI CBSI3aHHBIX OOGopynoBanue s

12 TEN JIEMOHCTpAIUit
Jlabopamopnvie OGopynoBaHue s
pabomul: «3yuenne TpeHus | 1abOpaTOpHBIX padboT
CKOJIbKEHUS) u Y4EHHUYECKHUX

13 OTIBITOB
Junamuka paBHoMepHoro | OGopynoBanue A

14 JIBUKEHHUS 110 OKPY>KHOCTH JIEMOHCTpAIHii
Uctopus paszButusa | ObopynoBanue s
MPEJCTaBICHU I JIEMOHCTpaun
0 Bcenennoi. CosHeuHast

15 cucrema.
OTKpBITHS HA KOHUUKE Tepa. O6GopynoBanue  amus
[TepBrie HCKYCCTBEHHBIE | IEMOHCTpaluit
CIIyTHUKH

16 3emuIH.

4. Umnyabc. 3aK0H COXpaHEeHUsi MMIYJibca (64)

17 Kak BbI XTy Ha30BETE.... KomnerorepHoe
PeaktuBHOE JIBIDKCHHE p | 00OpynOBaHHe

18 pUPOJIE.
Paccnenosanue J{TII c nomouisto | KommnberotepHoe

19 3aKOHA COXPAHEHHsI UMITyJIbCa 000py0BaHuE

5. Ctatuka

(49)

20

Jlabopamopnas paboma:
«OrmpeeneHue MeHTPOB Mace
Pa3IUYHBIX TN (TpU crocoba)»

O6opynoBanue st
1a0opaTOpHBIX paboT
u YYEHUYECKHX
OTIBITOB
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IIpumenenue npocteix | Komneroreprnoe
MEXaHHU3MOB B CTPOUTEIILCTBE: OT | 000PYIOBaHHE
3eMJISTHKH 10

21 Hebockpeba

6. Mexannyeckue KoJj1e0aHusA ¥ BOJHBI (64)
Buapt MAasiTHUKOB u ux | O6opynoBanue s

22 KoJIeOaHUit JIEMOHCTpaIuit

23 Uto nmepenocut BosiHA?
KonebatenbHbie  cuctemsl B

24 IPUPOJIE U TEXHUKE

7. DJIeKTPOMATHUTHbIE K0JIeOaAHUS W BOJIHBI (44)
DKCcIiepuMEHTAIbHAS TPOBEPKa KommerotepHoe

25 cBoMcTB OM BOJIH. 000pyi0BaHKE
HccnenoBanue Kommnbroreproe
3JIEKTPOMArHUTHOTO 00opyoBaHue

26 nznydenuss CBY-neun

8. Onruka (84)
. UsrotoBnenue moaenu KommerotepHoe

27 KaJIeHTOCKOTIA. 000pyTI0BaHNE
DKcIepuMeHTATbHAS TPOBEPKa OGopynoBanue s

28 3aKOHA OTPAKCHHS CBETA. JIEMOHCTpPAITHIA
Jlabopamopnas paboma: OGopynoBaHue s
«M3mepenne mokazaTens 1abopaTOpHBIX padoT
MIPEJIOMIICHUS BOIBI» u Y4EHHUYECKHUX

29 OTIBITOB
Kak oTimnmuarorcs nmokaszareinu OGopynoBanue s

30 MPETOMIICHHUS IIBETHOTO CTEKJIA JIEMOHCTpAIUit

9. ®u3uka aToMa U aTOMHOT0 sijipa (84)
[Tornomenue u ucnyckanue csera | Komnsrorepuoe

31 atomamMu. ONTHYECKUE CIICKTPHI. | 000OpyJI0BaHUE
Mamepenne KII conHewyHO# Komnsroreproe

32 Garapen 000py1I0BaHKE
Brnusinue pagmnoakTUBHBIX

33 U3ITy4YEHHUH Ha )KUBBIE OPTaHU3MBI
CriocoOsl 3a1UThI OT

34 pPalMOaKTUBHBIX U3ITYyYCHHM
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