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¥YposeHb 00wiero odpasoBanns (knace): ocrosHoe obujee obpazosanue, 7 - Y Kaccel .
Kommuectso wacos: 34 yaca (7 kiace), 34 waca (8 krace), 68 yacos (9 k1ace)

Yunrens: Arapkor Butanuii Anexceesnu

TOUKA ), POCTA

Pabogas mporpamma ans yuammxed 7 - 9 KiaccoB COCTAB/IEHA HA OCHOBE  MPHMEPHOM
nporpamMmel 10 Qusuke mis 7 — 9 knaccop (mon penakumeidi Kysheuoa AA.), M.:
«ITpocsewmenney, 2017

[lon cocraenenns: 2024 r.



HosicHuTeAbHASA 3aNIMCKA

Pabouas mporpaMMa BHEYpOUHOU JIEATENFHOCTH MO (U3uKe i 7 - 9 KJIacCOB COCTaBlIeHA
Ha OCHOBE MPUMEPHOU mporpaMmbl 1o ¢pusuke mius 7 — 9 kmaccos (mon pemaknuen Kysnerosa
A.A.), M.: «IlpocBemenue», 2017 1 cOOTBETCTBYET
- @®epnepanbHoMy 3akoHy «0O0 oOpazoBanuum B Poccuiickoii ®deneparum» Ne273-O3 ot
29.12.2012 rona;
-OenepanbHOMy  00pa3oBaTEIBHOMY  CTaHAAPTy  OCHOBHOTO  OO0mIero  oOpa3oBaHus,
YTBEp)KAEHHOMY MpHUKa3oM MunucTepcTBa oOpazoBanus U Hayku PD Nel897 ot 17.12.2010
roja;
-IIpukazy MunuctepctBa oOpazoBanust U Hayku P®D Nel577 or 31.12.2015 r» O BHeceHuu
M3MeHeHU! B ¢eaepalbHbIi 00pa30BaTeIbHBIN CTaHIAPT OCHOBHOTO OOIIETO OOpa3oBaHUs,
YTBEp)KAEHHBIN npukazoM MunucrepcTBa obpazoBanus U Hayku PO» Nel897 ot 17.12.2010
roja»
-O6pa3oBaTeNbHOI MporpaMmMe OCHOBHOTO 00IIET0 00pa30BaHMS;
-YuebHomy miany OVY;
- [IpumepHOit mporpamme OCHOBHOT'O 00I1Iero 00pazoBaHus 1Mo (usuke (6a30BbIi yPOBEHB).

IIporpamma paccumtana  Ha 34 yaca — 1 wac B Hememto B 7 knacce, 34 gaca — | gac B
Heaemo B 8 kiracce, 68 yacoB — 2 yaca B HEACIIO B 9 Kiracce.

[annas pabouas mporpamma BHEYpOUHOU JESTEbHOCTH 0 Gu3uke 11 7 — 9 Kiaccos
cocrasieHa Ha ocHose OOIT OO0 MKOVY COI Nel0 u ¢ yuéToM METOAUYECKUX
PEKOMEH/IAIHIA 110 CO3JaHuI0 U (DYHKITMOHHUPOBAHUIO B 0011€00pa30BaTEIbHBIX OPTaHU3AIIUSX,
PacIoJIOKEHHBIX B CEIbCKOM MECTHOCTH U MaJIbIX rOpoJiax, IIEHTPOB 00pa30BaHUs €CTECTBEHHO-
Hay4YHOW U TEXHOJIOTHYHOHN HampasiaeHHocTel («Touka pocTay) (YTBEpKIEHBI paciopsiKEHUEM
Munuctepctsa npocsenienust Poccuiickoit @eneparuu ot 12.01.2021 r. Ne P-6) u
IpelycMaTpuBaeT NPOBEACHHUE 3aHITUI C UCTIOIb30BaHUEM 000py10BaHMs LIeHTpa «Touka
pocTa

IInanupyeMbie pe3yibTaTbl OCBOCHHSI IPOrpaMMbl BHEYPOYHOH  JeATeJbHOCTH
«3aHuMaTeqbHas (u3uka» (¢ Ucnoab3oBaHHeM oOopynoBaHusi «Touka pocra»)B 7-9
KJIaccax.

Peanuzanus mporpaMMel CHOCOOCTBYET TOCTHKEHHUIO CIEAYIOUINX Pe3yJIbTATOB:

JInyHocTHBIE:

B cepe MMUHOCTHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUN yUallluxcs:

* yueOHO-TI03HaBaTEIbHBII MHTEpeC K HOBOMY yueOHOMY MaTepHuaay M crocobaMm perieHus
HOBOM 3a7a4H;

* OpPHEHTAIMs Ha MOHMMAaHHE MPUYUH yCIeXa BO BHEYYEOHOM NeATeNIbHOCTH, B TOM YHUCIIE Ha
CcaMOaHaJM3 U CaMOKOHTPOJIb pe3yJibTaTa, Ha aHaJIM3 COOTBETCTBHUS PE3YyJbTaTOB TPEOOBAaHUSAM
KOHKPETHOU 3a/1a4u;

* CIIOCOOHOCTH K CAMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIIEUTHOCTH BHEYUEOHOMN AESITETbHOCTH;
Obyuarowuiics noxyyum 603MOHCHOCIb OIS hOPMUPOBAHUSL:

* BHYTPEHHEW MO3MIMH IIKOJBHHKA HA YPOBHE IIOJOKUTEIBHOTO OTHOLIEHUS K IIKOJIE,
MIOHUMaHMsI HEOOXOAMMOCTH yUYEHHMs, BBIPRXKEHHOI'O B MpeoliagaHuy yueOHO-1103HaBaTEIbHbBIX
MOTHBOB;

* BBIPQXKEHHOM yCTOMYMBON yueOHO-1103HABATEIbHON MOTUBALIMYU YUECHUS;

* YCTOWYMBOr0 y4eOHO-I103HaBATEIHLHOIO HHTEPECA K HOBBIM OOILIIMM CrIoco0aM peleHus 3a1au.

METal'[pellMeTHble:

B cdepe peryassiTHBHBIX yHUBEPCATbHBIX YUEOHBIX AEHCTBUN yUalUXCS:

* IUIAHUPOBATH CBOU JEHUCTBHUS B COOTBETCTBUU C IIOCTABJICHHOW 3aJauyeld M YCJIOBHUSAMHU €€
peanu3anyy, B TOM YUCJIE BO BHYTPEHHEM IUIaHE;

* YUUTHIBAaTh YCTAHOBJIEHHBIE MIPABUJIA B TNIAHUPOBAHUU M KOHTPOJIE CIIOCO0A PELICHHUS;

* OCYILIECTBIISITH UTOTOBBIN M ITOIIATOBBIN KOHTPOJIb IO PE3YJIbTaTy;



* OILICHMBATh MPABWJIHHOCTH BBITIOTHEHUS JCHCTBUS HAa YPOBHE aJ€KBATHOW PETPOCIIEKTUBHOMN
OIICHKH COOTBETCTBUS PE3y/IbTAaTOB TPEOOBAHUSAM JJAHHOM 3aJ1a4M M 3aJa4HON 00J1aCTH;

* aJeKBaTHO BOCIPUHUMATH TPEIJIOKECHHUS W OICHKY YYHUTENICH, TOBapHINEH, POIUTENCH W
JIPYTHUX JIFOJIEH;

* pa3MuaTh Croco0 U pe3yybTaT IeHCTBHS.

Obyuarowutics nowy4unm 603MONCHOCHb HAYYUMCAL:

* B COTPYJIHHYECTBE C YIUTEICM CTAaBUTh HOBBIC YUCOHBIC 3a/1a4H;

* IPOSIBJIATH MMO3HABATEIBHYIO HHUITUATHBY B YI4€OHOM COTPYTHUYECTBE;

* CaMOCTOSITEJIPHO aJICKBAaTHO OIIGHUBATh IMPABUIBLHOCTH BBIMMOJHEHUS JICUCTBUS M BHOCHUTH
HE0OXOIMMBbIE KOPPEKTUBHI B HCIIOTHEHHE KaK 1O XOJAy €ro peaiu3alud, TaKk U B KOHIIE
JIEUCTBUSL.

B cdepe no3naBaTebHBIX YHUBEPCAIBHBIX YUSOHBIX JCHCTBUN yUaIIUXCS:

* OCYILIECTBIISITh MOUCK HEOOXOAUMON HMH(pOpPMAIMK JUIS BBIOJHEHUS BHEY4YEOHBIX 3aJaHUU C
WCIIOJIb30BAaHUEM Y4YeOHOW JuTepaTypsl M B OTKPHITOM HH(DOPMAIMIOHHOM IPOCTPAHCTBE,
SHIMKIIONIENM, CHpPAaBOUYHUKOB (BKJIIOYAsl JJIEKTPOHHBIE, IHM(POBBIE), KOHTPOIHPYEMOM
MIPOCTPAHCTBE

Hurepnera;

* OCYILIECTBJIATH 3amuCh ((puKcaiuio) BIOOPOUHON MHPOpMAIK 00 OKpY’KaloIeM MHUPE U O
ceOe caMoM, B TOM 4ucIIe ¢ momolibio nHcTpymMeHToB UKT;

* CTPOUTH COOOIICHUS, IPOSKTHI B YCTHOW M MUCHhbMEHHOU (hopMme;

* IPOBOJIUTH CPAaBHEHUE U KJIACCU(PUKALIMIO N0 33JJaHHBIM KPUTEPHSIM;

* YCTaHaBJIMUBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U B U3y4aeMOM KPYTe SIBJICHUN;

* CTPOUTH pacCyXIeHHs B (opMe CBA3M NHPOCTBIX CYXICHUH 00 OOBEKTe, €ro CTPOCHHH,
CBOMCTBAX U CBSI3aX;

Obyuarowuiica nOIyYUm 803MONACHOCNb HAYYUMbCA!

* OCYULIECTBJIATh PACHIMPEHHBIN MOUCK MH(POPMALIMU C UCIOJIb30BAHUEM PECYPCOB OMOIMOTEK U
cetu MHTEpHET;

* 3amuchIBaTh, (UKCUPOBaTH HHGOPMALKMIO 00 OKPYXAIOMIMX SBJIEHUSAX C IOMOIIbIO
uHctpymeHtoB UKT;

* OCO3HAHHO U MPOM3BOJIBHO CTPOUTH COOOIIEHUS B YCTHON M MUCbMEHHOH (opMe;

* OCYILIECTBIATH BBIOOp Hanbosee 3((HEeKTUBHBIX CIIOCOOOB peIIeHHs 3a7a4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUM;

* CTPOUTH JIOTUYECKOE PACCYXkJIECHUE, BKIHOYAIOIIEE YCTAHOBJICHWE IPUYMHHO-CIIEICTBEHHBIX
CBsI3€i;

* MOT'YT BBIMTH Ha TEOPETUUECKUN YPOBEHD PELICHMS 3a1a4: PELLIEHHUE 110 ONPEACIEHHOMY IUIaHy,
BJIa/ICHNE OCHOBHBIMM ITPUEMaMHU PEIICHUS, OCO3HAHUS JAESITENbHOCTH 0 PELICHUIO 3a/1a4U.

B chepe KOMMYHMKATHBHBIX YHUBEPCATBHBIX YUEOHBIX IEHCTBUN yUaIIUXCs:

* aJCKBAaTHO MCIOJIb30BaTh KOMMYHHMKATHUBHBIEC, INPEXKAE BCETO - PEUYEBBIE, CPEACTBA JUIA
pelIeHHs pa3IMuHbIX KOMMYHUKATUBHBIX 3aj1a4, CTPOUTh MOHOJIOTHYECKOE COOOLIEHHE, BIAJETh
JMAJIOTHUECKO (opMON KOMMYHMKAIUU, UCHOJb3Ysl, B TOM YHCIE CPEJICTBA U MHCTPYMEHTHI
KT u gucTaHIIMOHHOr0 OOIEHHS;

* JIOITyCKaTh BO3MOXKHOCTb CYILLIECTBOBAHUS y JIIOACH Pa3IMYHbIX TOYEK 3PEHHUS, B TOM YUCIIE HE
COBMAJAIOLIUX C €ro COOCTBEHHOM, U OPUEHTHUPOBATHCS Ha MO3UILMIO NAapTHEpa B OOLICHUM U
B3aMMOJCHCTBHH;

* YYMUTHIBaTh pa3HblE MHEHUS M CTPEMHUTBHCS K KOOPAMHALMU pPa3IMYHBIX MO3UIHUN B
COTPYIHUYECTBE;

* hopmynupoBaTh COOCTBEHHOE MHEHUE U TIO3UIIUIO;

* IOrOBapUBaThCs U MPUXOJUTH K OOIIEMY PEIIEHUI0 B COBMECTHOMU JESTEIbHOCTH, B TOM YHCIIE
B CUTYallUU CTOJIKHOBEHUS HHTEPECOB;

Obyuarowuticst NOIYYUM 803MONCHOCHb HAYUUMBCA.!

* YUUTHIBATH U KOOPJMHUPOBATH B COTPYAHUYECTBE OTIIMYHBIE OT COOCTBEHHON MO3HUIIUU JIPYTHX
JIIOJIEH;



* YYUTHIBATh Pa3HbIE MHEHHS U HHTEPECHl U 000CHOBBIBATH COOCTBEHHYIO MO3HUIIUIO;

* IOHUMAaTh OTHOCUTEIHHOCTh MHEHHH U MOJIXOJIOB K PEUICHUIO TPOOIEMBI;

* apryMEHTUpPOBaTh CBOI MO3UIMI0 U KOOPAMHHUPOBATH €€ C MO3UIUSMU MapTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHON ACSITETLHOCTH;

* 3aJaBaTh BOMNPOCHl, HEOOXOAMMBIC [JIsi OpraHU3alld COOCTBEHHOW JAESITENbHOCTH U
COTPYAHUYECTBA C MAPTHEPOM;

* OCYIIECCTBIISAITh B3aUMHBIA KOHTPOJb M OKa3blBaThb B COTPYAHUYECTBE HEOOXOIUMYIO
B3aUMOTIOMOILIIb.

IIpeameTHbIe:

- OpHUEHTHPOBATHCS B SIBICHHUAX U OOBEKTaX OKPYXKAIOIIETO MHUpPA, 3HATh TPAHUIBI HX
IIPUMEHUMOCTH;

- IOHUMATh OMpeIeleHNs (PU3NIECKUX BEIHMYMH U IIOMHUTH OIpeestonie GopMyIbL;

- IOHUMATh KaKUM (PU3MUYECKUM MPUHIIUAIIAM U 3aKOHAM TOJYUHSIOTCS T€ WM WHBIE OOBEKTHI U
SIBJIEHUSI IPUPOJIBI;

- 3HAHWE MOJICJIM TTOMCKA PEIIeHUH I 33724 10 QU3HKE;

- 3HaTh TEOPETUUYECKHE OCHOBBI MATEMATUKH.

- MPUMEYATh MOJIENH SIBJICHUI ¥ 00BEKTOB OKPYIKAIOIIETO MUPA;

- aHAJM3UPOBATh YCIOBUE 3aa4H;

- mepeopMyIHpOBaTh U MOACIUPOBATH, 3aMEHITh UCXOHYIO 33a/1auy JIPYTOW;

- COCTaBJIATH IUIAH PELLICHUS;

- BBIIBUTATh M MPOBEPSATH MpejIaracMble ISl PEIIEHUS TUIIOTE3bI;

- BJAJETh OCHOBHBIMU YMCTBEHHBIMU ONIEPALIASIMU, COCTABIIAIOLIMMU [OUCK PELICHUS 3a/1a4uH.

Coaep:kaHue NporpaMMbl BHEYPOYHOI JeITEILHOCTH
7 Ki1ace

Beenenne. Beognoe 3anstue. Lenau u 3anaun kypcea. TexHuka 6e30macHOCTH.

PoJib 3kcniepuMeHTAa B KU3HH YeJI0BeKa.

Teopusa: I3yuuTb OCHOBBI TEOpPUM NoOrpemHocTed. [lorpemHocTd mNpsMBIX U KOCBEHHBIX
W3MEPEHUHM, MaKCHMAJIbHAsI TOTPEIIHOCTh KOCBEHHBIX HW3MEPEHMH, YYEeT NOTpEelIHOCTEN
u3MepeHuil npu mnoctpoeHuu rpaduxos. IIpencraBneHue pesyiabTaToB H3MepeHHH B (opme
TabauIl ¥ rpad)uKoB.

IIpaxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEN IPUMEHATD IPU BBIIIOJHEHUH YKCIEPUMEHTAIbHBIX
3a/1a4, MPaKTU4YECKUX paldoT. (¢ ucnmoab3oBaHueM ooopynoBanus «Touka pocta»)
Xapakmepucmuka 0CHOBHBIX U008 0ESAMENbHOCTIU.

[IpuBoauTh TpUMEpPHI 0OBEKTOB M3y4YeHUs (QU3MKU ((PU3UUECKUE SBICHUS, (PU3HUECKOE TEIO,
BEIIeCTBO, (u3nueckoe mnoje). Habmogate W aHanu3upoBaTh  (puU3MUYEcKUe  SBJICHUSA
(¢puxcupoBaTh M3MEHEHHS CBOMCTB OOBEKTOB, CPAaBHUBATh MX M 0000maTh). I[lo3HakoMuUThCS C©
9KCHEPUMEHTAIbHBIM METOAOM HccliefoBaHus npupoabl. COopka mpuOOpPOB U KOHCTPYKIM.
Hcnonb30BaHne H3MEpUTENbHBIX NPUOOPOB. BrinosiHeHHEe 1a00paTOPHBIX U MPaKTHYECKUX
pabot. /lmarHoctuka M yCTpaHEHHE HEHMCIIpaBHOCTEH NpUOOpoB. BricTpanBaHue rumore3 Ha
OCHOBaHUU UMEIOIIMXCS JAHHBIX.

MexaHnuka.

Teopus: PaBHOMEpHOE U HepaBHOMEpHOE JIBWXKeHHE. | 'paduueckoe mpeacTaBieHne JBUKECHUS.
Pemenune rpadguueckux 3agad, pacder MyTH U CPEeIHEH CKOPOCTH HEPAaBHOMEPHOI'O JABMIKEHMS.
[lonatne uuepuuum u UHEpTHOCTH. LleHTpoOexkHas cuna. [IpuMeHeHHe NaHHBIX (U3UYECKUX
NOHATHH B KU3HEACIATEIbHOCTH YesoBeka. Cuia ynpyrocTy, cujia TpEHHUs.

Ilpaxmuxa: VccnenoBaHue 3aBUCUMOCTH CHJIbI YNPYTrOCTH, BO3HHMKAIOUIEH B MpYKHUHE, OT
cTeneHu aedgopmanuu npyxusHsl. OnpeneneHue ko3dduuumenra TpeHuss Ha Tpubomerpe. (¢
HCIoJIb30BaHueM o0opynoBanus «Touka pocTay)

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS OT CHJIBI HOPMAJIBHOTO J1aBIICHUS.



Xapakxmepucmuka 0CHOBHbBIX 8UO08 0EAMENbHOCHU.

Amnanu3z tabnun, rpagukos, cxeM. [Torck o0bsicHeHUs: HabIIOAaeMbIM cOOBITHAM. OmpeneneHune
CBOWCTB MPUOOPOB IO YepTekaM M MOJENsAM. AHAIU3 BO3HUKAIOMIMX NMPOOJIEMHBIX CUTYaLHi.
N3o00paxaTh cucTeMy KOOPIWHAT, BBIOMpPATh TEO OTCYETa U CBSA3BIBATH €r0 C CUCTEMOU
KoopauHat. Vcrosnb30BaTh CUCTEMY KOOPAUHAT JUIsl M3y4YEHUS TIPSAMOJIMHEWHOTO IBUKEHUS TEIa.
COopka ipuOOpoB U KOHCTPYKIMi. Vcronb30BaHne W3MEPUTEIBHBIX MPUOOPOB. BrimonHeHue
7a00paTOPHBIX M MPAKTUYECKUX padoT (¢ MCcMoJib3oBanueM odopyaoBanus «Touka pocray).
JlMarHocTHKa ¥ yCTpaHeHHE HEeHCIIPaBHOCTeH mpruOopoB. BricTpanBaHue rumnoTe3 Ha OCHOBAaHUH
nMermuxcs NaHHbIX. KoHCTpyumpoBaHme M MozaenupoBaHue. BplnoinHeHue 3agaHuil 10
YCOBEpPILICHCTBOBaHMIO MpHOOpoB. Pa3paboTka HOBBIX BapHaHTOB oONbITOB. Pa3paboTka u
IIPOBEpKAa METOJMKH SKCIEPUMEHTAIbHOM paboThl. Pabora B MaibIx rpynnax. AHAIU3UPYIOT,
BBIOMPAIOT U 0OOCHOBBIBAIOT CBOE pelleHue, AeiictBus. [IpencraBnenue pe3ynbTaToB MapHOii,
TPYyIIIOBOM JAEATEIBbHOCTH. YYacTHE B JHAJIOre B COOTBETCTBHM C IPAaBHJIAMH PE4YEBOrO
MIOBEACHMUSI.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackais, ruIpocTaTMdyeckoe AaBlICHHE, COOOILIAIOIINECs
COCybl, THIPABINYECKUE MAILIUHBI.

Ilpakmuxa: 3a0auu: BBITAJKUBAIOIIAs CWIa B PA3IMYHBIX CUCTEMax; HpUOOpHI B 3ajadax
(coobmraromuecs: COCy/Ibl, TUAPABIMUECKUE MAIIHHBI, PhIYart, OJI0KH).

OKCTepUMEHTAIIBHBIE 3a/1aHUS:

1)u3mepenue cuinbl Apxumena,

2)U3MepeHrne MOMEHTa CUIIbI, IEHCTBYIOIIETO Ha PbIyar,

3)usmepenue pabOThl CHIIBI YIPYTOCTH NpPU MOJBEME Ipy3a C TMOMOIIBIO MOABMXKHOIO HIIN
HENOJBI)KHOTO 0JI0Ka(c Hcnoab30BaHueM 00opyaoBaHusi «Touka pocta)

Xapaxkmepucmuka 0CHOBHBIX U008 0EAMENbHOCHIU.

Ananu3 Tabnuu, rpaduxos, cxem. Ilouck oObsicHeHus HaOmogaeMbiM coObiTusM. COOpka
npuOopoB U KOHCTpyKuui. lcnonb3oBaHue u3MepUTENbHBIX NpuUOOpoB. BrinonHenue
71a00paTOPHBIX M MPAKTHUYECKUX paboT. /InarHocTika 1 ycTpaHeHUe HEMCIPaBHOCTEH MprOOpOB.
BoicTpauBaHue rumore3 Ha OCHOBAaHMM UMelOUMXcAd JaHHbIX. KoHcTpyunpoBaHue u
MojenupoBaHue. Pabota B MasbIX rpymnmax. AHaJIW3UPYIOT, BBIOMPAIOT U 0OOOCHOBBIBAIOT CBOE
pemenue, neWcrBus. llpencraBiieHne pe3ynbTaTOB MAPHOM, TPYNIIOBOM  JEATEIBHOCTH.
ITonroroBka cooOueHUH M JOKIaJ0B. YYacTHe B JAMAIOre B COOTBETCTBHM C IpaBHJIAMH
pEe4eBOro MOBEICHUS.

CrarTuka.

Teopus: bnok. Ppiuar. PaBHOBecuMe TBepAbIX Tel. YCIOBUS pPaBHOBECUSA. MOMEHT CHIIBL.
IIpaBuno momenToB. LleHTp Tsxectu. lMccienoBaHue pasiIMYHBIX MEXAHUYECKMX CHCTEM.
KomMOunmnpoBaHHbIe 3aja4uM, UCIIOJIB3YS YCIOBUS PABHOBECHSI.

Ilpaxmuxa: VI3roToBIICHHE pabOTAIOIICH CHCTEMBbI OJIOKOB.

Xapakmepucmuka 0CHOBHBIX U008 0EsAMENbHOCHIU.

Amnanu3z tabnun, rpagukos, cxeM. [Touck oObsicHeHUs HabIOAaeMbIM cOObITUAM. OmpeneneHue
CBOMCTB pHUOOPOB IO YEpPTEKAM M MOJEISIM. AHaAIN3 BO3HUKAIOLIUX MPOOJIEMHBIX CUTYalUM.
Habmiogate geilicTBUe NpOCThIX MeXaHW3MOB. I[lo3HAaKOMHMTBCS C  (PU3MUECKOW MOJIENbIO
«a0cooTHO TBEpHOE Teno». Pemiate 3a1auu Ha NMpPUMEHEHHE YCIIOBUsA(IIPAaBHUIIa) paBHOBECHUS
poryara. Ilpumensrs ycnoBue (IpaBUiIO) pPaBHOBECHs pbluara sl OOBSCHEHUs JEHCTBHS
pa3IMYHBIX WHCTPYMEHTOB, HCIIOJIB3YEMBIX B TeXHUKE M B ObiTy. COOpka mpuOOpoB
KOHCTpYKLUH. Vcrosnb30BaHNEe H3MEpPUTENIbHBIX NPHOOpPOB. BrinomHeHHe 1abopaTOpHBIX U
MpakTUYeCKUX padoT. JlmarHocTuka M ycTpaHEHHWE HEUCNpaBHOCTEH MpuOOpoB. BricTpanBanue
TUIIOTE3 HAa OCHOBAaHMM MMEIOIIMXCA JaHHbIX. KOHCTpyupoBaHME U MOJEIMPOBAHME.
BrimonnHeHue 3alaHUil 10 yCOBEPIIEHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BapHUaHTOB
onbIToB. Pa3paboTka 1 mpoBepKa METOJUKH SKCIIEPUMEHTAIbHON pabOTHI.

PabGora B Mmambix rpynmax. AHaJIW3MPYIOT, BHIOMPAaIOT M OOOCHOBBIBAIOT CBOE peIIeHUE,
neiicreus. IlpencraBneHue pe3ysbTaTOB IAapHOW, TPYNIIOBOM JAesTenbHOCTH. Iloaroroska
coo01eHnH U 10KIa10B. OCYLIECTBISIOT CAMOOLIEHKY, B3aUMOOLIEHKY JESATENbHOCTH. Y4acTue
B MAJIOTE B COOTBETCTBUM C ITPABUJIAMU PEUEBOTO MIOBEICHUS.



8 ki1acce

TemnoBble IBJICHUS.

TennoBoe pacmmpenue ten. [Iponeccel miiaBieHnus U OTBEPAECBAHNUS, UCITAPEHUS U

KoHJleHcauuu. Teronepenaya. BiaxxHOCTh BO3/1yxa Ha pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu: 1. HabnroaeHne TasHUS JIbIa B BOJE.

2. CKOpOCTb UCHIAPEHHUSI PA3IMUHBIX KUJKOCTEH.

3. TermoBbIe IBUTATEIN OYIyIIETO.
JlabopamopHvie pabomei (¢ UcNoOJb30BaHUEM o0opyaoBanus « Touka pocrtay)

1. I3MeHeHus IMHBI Tela IPU HATPEBAHUU U OXJIAXKICHUH.

2. OtnuBKa napaHOBOTO COJIIATHKA.

3. HaOmronenue 3a miaBjIEeHUEM JIbAA

4. OT 4ero 3aBUCUT CKOPOCTb UCTIAPEHUS )KUJIKOCTH?

5. HaGmtonenne TenionpoBOAHOCTH BOJIBI U BO3/IyXa.
Xapakmepucmuka 0CHOBHBIX U008 0esIMENbHOCIU.

CamocrosiTensHO (HOPMYIHUPYIOT TMO3HABATEIBHYIO 3aJady. YMEIT C TOMOIIBI0 BOIPOCOB
noObIBaTh  HejocTarolryro uHpopmammioo. Mcnonb3oBaHWE H3MEPHUTENBHBIX — MPUOOPOB.
BrimonHenue 7mabopaTOpHBIX M TpaKkTUYECKHX paboT. JlmarHocTMka W yCTpaHEHHE
HEUCIpaBHOCTEH mTpuOOpoB. BrICTpamBaHWe THIMOTE3 HAa OCHOBAHMM HMMEIOIIUXCS ITaHHBIX.
KonctpynpoBanue u MOJETHPOBAHHE.

BrimonHenue 3amaHuil MO yCOBEPIIEHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka W mpoBepka METOAWKH SKCIEpPUMEHTaNbHOM paboThl. Pabora B Mambix
rpynnax. AHaIM3UPYIOT, BBIOUpPAlOT W  OOOCHOBBIBAIOT CBOE peIleHUE, JCHCTBHUS.
[IpencraBnenue pe3yabTaTOB MMAPHOW, TPYIIIOBOM JEATEIBHOCTH. YYacTHE B JHAJIOre B
COOTBETCTBUU C IIPABUIIAMH PEYEBOIO MMOBECHUSA.

JJleKTpUYeCKHUe SIBJICHHS.

Mukpomup. Mogenu atoma, cymecrBoBaBmue 10 Hadana XIX. McTtopust OTKpbITUS U JENCTBUSA
raJlbBAaHUYECKOTO 3NeMeHTa. Mcropust coszmanusi anekrpodopHoi MamuHbl. OnbiT Bonbra.
DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX.

Jemoncmpayuu: (¢ ucnoab3oBanueM o6opynoBanusi «Touka pocray)

1. Monenu aTomMoB.

2. N'anpBaHWYECKUE DTIEMEHTHI.

3. Pabota snektpodhopHON MaITUHBI.

4. OnsbiTel BonbTa u ['ansBanu.

Jlabopamopnvie pabomul:

1. Coznanue raibBaHMUYECKHUX 3JIEMEHTOB U3 MOAPYYHBIX CPEJICTB.

2. DAEKTPUUYECKUN TOK B KHUIKOCTSX.

Xapaxmepucmuxka OCHOBHBIX BUJIOB JI€SATEIbHOCTH:

YpaBisOT CBOSH TO3HABATCILHOW M yYEOHOW JESATEIBHOCTHIO TIOCPEIACTBOM TOCTAaHOBKHU
HeJe, TUIAHUPOBAHUSI, KOHTPOJIS, KOPPEKIIMN CBOUX JCUCTBUN U OLIEHKH YCIIEITHOCTH YCBOCHHUSI.
CpaBHHBaIOT crocod W pe3ysbTaT CBOUX JACUCTBUH C OOpas3lOM - JIUCTOM COIPOBOKICHUSA.
OO6napyxuBalOT  OTKJIOHEHHUS. OOQyMBIBAIOT NPUYUHBI  OTKJIOHEHHH. OCyIIECTBISIOT
CaMOKOHTpPOJIb M B3aMMOKOHTpOJIb. Vcnonp30BaHue M3MepUTENbHBIX NpUOOpOB. BrinonHenue
71a00paTOPHBIX U MPAKTHYECKUX padoT. J{uarHocTuka U ycTpaHeHHe HEUCIIPaBHOCTEH MPUOOPOB.
BricTpauBanne THUMOTE3 HA OCHOBAaHUM HWMEKOIIMXCA JaHHBIX. KOHCTpyupoBaHue H
MOJIeJTUPOBAHUE.

DJIeKTPOMATHUTHBIE SIBJICHHS.

MaruutHoe moje B BemiecTBe. MarHutHas aHomanus. MarautHele Oypu. PasHoBugHOCTH
ANEKTPOU3IMEPHUTEITHHBIX TIPUOOPOB. Pa3HOBHIIHOCTH AJIEKTPOIBUTATEIICH.

Jlemoncmpayuu (¢ ucnoJib3oBanuem odopynoBanusi «Touka pocray).



1. HarnsagHoCTh MOBEIEHUS BEIIECTB B MArHUTHOM I10JI€.

2. Ilpe3eHTanu 0 MarHUTHOM TI0JI€ 3€MJIM U O MarHUTHBIX OypSIX.

3. IleMoHCTpamus pa3HOBUIHOCTEH YJIEKTPOU3MEPUTEIHHBIX TPHOOPOB.

4. HarnstHOCTh pa3HOBUAHOCTEHN 2JIEKTPOABUTATENEH.
Jlabopamopnwvie pabomer: 1. ccaenoBanue pa3iuyHbIX AIEKTPOU3MEPHUTENbHBIX TPUOOPOB.
Xapakmepucmuka 0CHOBHBIX U008 0esMENbHOCIIU.

VYpaBistoT CBOEH TMO3HABAaTEIbHONM W y4eOHOH AESITEIBPHOCTHIO TOCPEICTBOM IOCTAaHOBKH
LeJel, IIaHUPOBaHUs, KOHTPOJIS, KOPPEKLIMU CBOMX AEMCTBUM U OLIEHKH YCIIEITHOCTU YCBOEHUS.
CpaBHHBaIOT crocod W pe3ysbTaT CBOUX JCUCTBUH C 0Opas3IloM - JIUCTOM COIPOBOKICHUS.
OOHnapyxuBaoT  OTKJIOHEHHsS. OOIyMBIBAIOT TPUYMHBI  OTKIOHEHHH. OCyIIecTBIAIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.

Onruyeckue siBJICHUS.

Hcrounuku cBera: TEIIOBBIE, JIIOMHHECIIEHTHBIC, MCKYCCTBEHHBIC. 3roToBICHHE Kamephl -
00CKypa W HCCIEIOBaHHE H300paXKeHHUsSI C MOMOIIBI0 MOjAeId. MHOTOKpaTHOE H300pakeHue
MpeaMeTa B HECKOJIBKUX TIOCKUX 3epKaax. M3roToBUTh MEPUCKOI U C €ro MOMOIIBI0 MPOBECTH
HaOmoneHus. I[lpakThueckoe WCMONB30BaHWE BOTHYTHIX 3€pKajl. 3pUTENbHBIC WJUTIO3HH,
MOpO’KJIaeMbI€ TpeoMIIeHHEeM cBeTa. Mupaxku. PasButue BoJOKOHHOM onTuku. Vcmonb3oBanue
3aKOHOB CBETA B TEXHUKE.

Jlemoncmpayuu(c ucnoJib3oBaHueM odopyaoBanus «Touka pocrtay)

1. Pa3ninyHble HCTOYHHUKHU CBETA.

2. N3oOpakeHue mpeaMeTa B HECKOIBKUX MIIOCKUX 3epKajax.

3. U300paxkeHne B BOTHYThIX 3epKajax.

4. Ucnionb30BaHUE BOJIOKOHHOM ONITHKH.

5. YcrpoiictBo (poToanmapaToB, KHHOTPOEKTOPOB, KAJICHI0CKOIIOB.

Jlabopamopuvle pabomul:

1. M3roTtoBneHnne Kamephl - 00CKypa v UCCISTOBAHNE N300PKEHHSI C TIOMOIIBIO0 MOICIIH.

2. [IpakTryeckoe MPUMEHEHUE TUIOCKUX 3EPKaJl.

3. [IpakTHYecKkoe UCTIOIB30BAHNE BOTHYTHIX 3€pPKall.

4. U3roToBneHue nepuckona U HaOJII0IeHUs ¢ TTIOMOIIBIO MOJIEIH.

Xapaxmepucmuka oCHOBHBIX 8U008 0esIMENbHOCHIU:

YrpaBisOT cBoell TO3HABaTENbHOM M y4eOHOU JEeATENBHOCTHIO TOCPEACTBOM MOCTAHOBKHU
1eneH, TUTAaHUPOBAHMSI, KOHTPOJIS, KOPPEKIIUU CBOUX JICUCTBUI U OIICHKU YCIIEITHOCTH YCBOCHUS.
Boigensaror u QopMynHpYyrOT TO3HABATENbHYIO IIeNb. BBIENSIOT  KOJMMYECTBEHHBIC
XapaKTePUCTUKU OOBEKTOB, 3aJlaHHbIE CcJIOBaMU. [IpHHUMAIOT TO3HABATENIBbHYIO IIEJIb W
COXPAHSIIOT €€ MPHU BBHIMOTHEHUH Y4eOHBIX aeiicTBuil. Oco3HalOT cBou JeicTBus. Hmeror
HAaBBIKA KOHCTPYKTUBHOTO OOIICHUS B MaJIBIX TPYIIIaX.

Yesi0BeK U mpupoaa

ABTOMaTHKa B HaIiel >ku3HU. [IprMepsl HCONb30BaHMsI aBTOMAaTHYECKUX YCTPOICTB B HayKe,
Ha mpousBojacTBe W B ObiTy. CpenctBa cBs3u. Pamuo u TeneBuaeHue. AJbTepHATHUBHBIC
UCTOYHUKHU SHepruu. Buasl sanexkrpoctanimii. Heo6XoaAMMOCTh SKOHOMUU MPUPOIHBIX PECYPCOB
¥ WCIOJIb30BaHMUs, HOBBIX JKOJIOTMUHBIX M O€30macHBIX TexHoyiorwid. Hayka m 0Ge3omacHOCTh
JIIOZEH.

Hemoncmpayuu: 1. poTomaTepuansl U CIaiIbl O TEME.

Jlabopamopnvie pabomei: 1.13yueHnune NeHCTBUIN CPEICTB CBSI3U, PAIUO U TEICBUICHUS.
Xapaxmepucmuka oCHOBHBIX 8U008 0esIMENbHOCTIUL:

CamocTodaTenbHO  (HOpPMYIHPYIOT TO3HABATEIbHYIO 3a3Jauy. YMeT (WM pPa3BUBAIOT)
CIOCOOHOCTH C TOMOIIBIO BOTIPOCOB JTOOBIBATH HEIOCTAIONIYIO HH(POPMAITHIO.

9 kjaacc

Kunematuka



CriocoObI onucanusi MexaHu4decKoro aBwkeHus. Cucrema otcuera. [IpssMonnHeliHOe TBIKEHHE.
[IpssMonMHENHOE pPAaBHOMEPHOE IBHIKEHHE II0 ILIOCKOCTH. llepememienne M CKOpOCTh IIpH
PaBHOMEpPHOM TNPSIMOJIMHEWHOM JBHWKEHHH M0 IUIOCKOCTH. OTHOCUTENBHOCTH JIBH)KECHMS.
Cnoxenue nawkeHuid. IlpuHnun He3aBUCHMMOCTH JBWKeHUH. KpuBoimHeENHOE ABM)XEHHE.
JIBukenue Tena, OpOILIEHHOTO TOJ YIJIOM K TOpU30HTY. PaBHOMepHOe [BHXKEHHE TIO
OKpPYXHOCTH. YTi0Bas ckopocTs. [lepuon u yacrora Bpamenus. CKopocTb
Y YCKOPEHHUE MPU PABHOMEPHOM JIBH>KEHHMH 110 OKPYKHOCTH.
Jlabopamophwvie pabomyi(c ucnoib3oBaHueM o6opynoBanus «Touka poctay):

1. H3ydeHue ABMKEHUS CBOOOTHO MAJAIOIIETO TeNa.

2. H3zyyeHue ABMKEHUS MO OKPYKHOCTH.
Ilpumepnvie memvl npoeKmMHbIX U UCCIEO08AMENLCKUX PAOOM.:

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBMXKEHMSI IPU HCIOJIb30BAHUHM TPEHAKEPA

«0eroBasi IOPOKKa».
2. Hcropuueckass pEKOHCTPYKIUS ONbITOB lanuies 1O ONpeAeNeHUuI0 YCKOPEHUs
CBOOOHOIO MaJIeHHs Tell.

3. Ilpuniuns! paboTsl IPUOOPOB JIIsl USMEPEHUS CKOPOCTEN U YCKOPEHUH.

4. TlpumeHnenue cBOOOJHOTO MaJ€HUS A1 U3MEPEHUS pPEeaKlUU YelI0BeKa.

5. Pacuer TpaekTopun ABM>KEHHUS NIEpCOHakeH paccka3zoB P.Pacma.
Xapaxkmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTeHne W O00CYXKJIEeHHE TeKcTa craTei
MHTEpPHET-CalTOB, OOCYXJIEHHE MOKIAaJ0B M NPE3CHTAlMi, COCTABJICHHWE W pelleHHe 3ajad,
obcyxaeHue crnoco0oB pemenus (moaroroska k OI'D mo dusuke).

JAunnamuka
WNuepuunaneubie cuctembl otcuera. Cuna. 3akoHbl HbroToHa. [[BHkeHHME Tena moj JAEHCTBUEM
HECKOJIbKUX CHJ. JIBM)KEHHWE CUCTEMBI CBS3aHHBIX Tel. JlMHaAMUKa paBHOMEPHOTO JBHMYKEHUS
MaTepuaIbHON TOYKU MO OKpyx)HOCTH. Kiaccsl cui. 3akOH BCEMHPHOIO TATOTEHMs. [[BHkeHHe
mnaHeT. VickyccTBenHble cmyTHUKH. ConHeuHas cuctema. VicTtopus pa3BUTHS MpeaCTaBICHUN O
Bcenennoii. Ctpoenue u 3Botoius BeeneHHoil.
Jlabopamopuvie pabomui(c ucnoJib3oBanuem odopyaoBanus «Touka pocray):
1. H3mepeHue Macchl Teja ¢ UCIOJIb30BAHUEM BEKTOPHOTO PA3JI0KEHUS CUJIBL.
2. H3yyeHue KUHEMAaTUKUM W JUHAMHUKA PABHOYCKOPEHHOTO [IBIDKEHHS (Ha MpuMepe
MaIluHbl ATBYy1a).
3. H3yueHue TpeHHUs CKOJIbKEHUS.
Ipumepnvie memvl npoeKMubIX U UCCIEO08AMENLCKUX PAOOM.:
1. Hcrtopuueckass peKOHCTPYKIHs onbiToB KynoHa U AMOHTOHA TO OIpenerIeHHIO
BEITMYUHBI CUJTBI TPEHUS CKOJIbXKEHUS.
2. IlepBbie HCKYCCTBEHHBIE CITYTHUKU 3E€MJIU.
3. Kak ornnyarorcss MEeXaHUYECKUE MpOLeCChl Ha 3eMiie OT MEXaHWYECKUX IPOLIECCOB B
kocmoce?
4. Tena ConneuyHoii cuctembl. OTKPHITUS HAa KOHYUKE TIepa.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCmU: YTEHHE U OOCYXJEHHME TEKCTa cTarei
UHTEPHET-CAUTOB, 00CYX/IEHHE [OKIAJ0B U TMPE3CHTAllMi, COCTAaBIEHHWE U peUIeHHE 3ajady,
o0cyxaeHHe crioco0oB pemeHus (moaroropka k OI'D mo ¢usuke).

NMmnyJibe. 3aK0H cOXpaHeHHs UMITYJIbCa
Nmnynsc. M3MeHeHWe wuMMyJibca MaTepualibHOM Touku. Cucrema Tei. 3aKOH COXpaHEHHUs
HMITYJIbCA.
Ilpumeprvie memvi nNPOEKMHBIX U UCCAEO0BAMENLCKUX PAOOM.

1. PeakTuBHOE ABH:KCHHE B IIPUPOJIE.

2. PaccnenoBanue JTII ¢ momoiibio 3ak0HAa COXpaHEHHS] UMITYJIbCA.
Xapaxmepucmuka OCHOBHBIX 8U008 OesmenlbHOCmU: YTeHHEe U OOCYXKICHHE TEKCTa cTarel
WHTEPHET-CAaTOB, OOCYXXICHUE MOKIAIOB M MPE3EHTAllMid, COCTABIICHHE W pelIeHHEe 3ajady,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no dusuke).



Craruka
PaBHOBecue Tena. MoMeHT cuiibl. Y clTOBHsI paBHOBECHS TBep1oro Teina. [IpocThie MeXaHU3MBbI.
Jlabopamophwvie pabomyi(c ucnoib30BaHueM 06opynoBanus «Touka pocray):
OrnpezesieHne MEHTPOB MACC Pa3IUIHBIX TeJ (TPH crocoda).
IIpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

1. TlpuMeHeHHE MPOCTHIX MEXaHU3MOB B CTPOUTENIBCTBE: OT 3EMJISTHKH /10 HEOOCKpeoa.

2. HccnenoBanue KOHCTPYKIIUU BEJIOCHUIIEA.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCmU: YTEHHE U OOCYXKJEHHME TEeKCTa cTarei
UHTEPHET-CAUTOB, 00CYXKJEHHE [OKIAJ0B U MPE3CHTAllMi, COCTAaBIEHHWE U pelIeHHE 3ajady,
o0cyxaeHue crioco0oB pemenus (moaroropka k OI'D mo ¢usuke).

MexaHu4ecKue KoJie0aHus U BOJTHbBI
Mexannueckue kosieOanus. I[IpeoOpa3oBaHue OHHEPTUU TPU MEXAHWYECKHX KOJICOAHUSX.
MareMaTHuecKuii M TPYXHHHbIM MasTHUKH. CBOOOJHBIE, 3aTyXalollMe W BBIHYKICHHBIC
kosiebanus. Pesonanc. Mexanuueckue BOHBL. [lJTHHA U CKOPOCTH BOJIHBI. 3BYK.
JlabopamopHvle pabomui(c ncnoab3oBaHueM odopyaoBanus «Touka poctay):
N3zydenue koneOaHMii HUTSTHOTO MasiTHUKA.
IIpumepHnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. CtpyHHBIC My3BIKaJIbHBIE HHCTPYMEHTHI.

2. KonebarenpHble CUCTEMBI B IPUPOJIE M TEXHHKE.
Xapakmepucmuka OCHOBHBIX 6U008 OesmelbHOCmU.: YTeHHe W OOCYXKJICHHWE TEeKCTa CTaTel
UHTEPHET-CAUTOB, 00CYXKJIEHHE MOKIAJ0B M TPE3CHTallMii, COCTAaBIEHHWE U peIIeHHEe 3ajad,
o0cyxeHue crmoco0oB pemnieHus (moarororka k OI'D no ¢pusuke).

DJIEKTPOMATHUTHbIE K0JIeOAHUSI U BOJIHBI
[lepemennslit snexTpudeckuil Tok. KonebarenbHblil KOHTYp. BbIiHYyXk/AeHHBIE U cBOOOAHBIE DM
kosiebaHusi. OM BOJIHBI U X CBOICTBA.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
[IpuHUMIBI paguOCBsI3U U TEIEBUICHMUSL.
Bimstnue OM u3iydeHuil Ha )KUBbIE OPTaHU3MBI.
N3roroBneHue yCTaHOBKH JUIsl IEMOHCTPALMHU ONBITOB 10 OMMU.
OnexTpoMarautHoe usnydenne CBY-neun.
5. Hcropuueckas peKOHCTPYKIIUS ONBITOB AMIiepa.
Xapakmepucmuka OCHOBHbIX 6U008 OesamelbHOCmU: YTeHHEe U OOCYXKJEHUE TEeKCTa cTaTel
UHTEPHET-CalTOB, OOCYXJIE€HUE MOKJIAJ0B M NPE3EeHTAlMi, COCTABICHHWE U pelIeHHE 3ajad,
o0cyxaeHue crioco0oB pemeHus (moaroropka k OI'D mo ¢usuke).

PwNPRE

OnTuka
Uctounnku cBera. [lelicTBusa cBeTa. 3aKOH MPSMOJIMHEWHOTO PAacHpOCTpPAHEHUs CBETA. 3aKOH
oTpaxkeHus cBeTa. [locTpoeHue M300paxkeHuil B MJIOCKOM 3epKaiie. 3aKOH MpeJOMIICHHUS CBETa
Ha TUTOCKOM TpaHMWIle JBYX OJHOPOJHBIX MPO3pauHbIX cpea. IlpenomneHue cBeta B MpuU3ME.
Hucnepcust cBera. SIBieHuE MOJHOTO BHYTpeHHero otrpaxeHus. JIuu3pl. ToHKME JHH3BIL
[TocTpoenne m300pakeHMIA, CO3MaBaEMbIX TOHKUMHU JWH3amu. ['na3 u 3penuwe. OnTuyeckue
pUOOPBHI.
Jlabopamopuvle pabomui(c HCTOJIb30BaHHEM 00opyaoBaHus «Touka pocTay):

1. DkcnepuMeHTaabHas MPOBEPKA 3aKOHA OTPAKEHUS CBETA.

2. H3mepeHue rokaszaTesisi IPeIOMIICHHS BOJIBI.

3. Hsmepenue poKyCHOTO pacCTOSHUSI COOMPAIOIICH JTHH3HI.
IIpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

1. Hcropus uccieoBaHUs CBETOBBIX SIBICHUMN.

2. Hcropunueckas peKOHCTpyKLHUs Teneckona ["anumnes.

3. HsrorosiieHne Kajeiaockona.



Xapakmepucmuka OCHOBHBIX 6UO008 OesmelbHOCHU. YTCHHEe W OOCYXJICGHHWE TEeKCTa CcTraTel
WHTEPHET-CATOB, OOCYXJCHHE JOKIAJ0B WM TPE3CHTAIMN, COCTABICHHE W pEIICHUE 3ajad,
obcyxaeHue crnoco0oB pemenus (moaroroska k OI'D mo dusuke).

®du3uka aToMa H AaTOMHOI0 AApPa
Crpoenne aroma. Ilornomenne u ucnyckanue cBera aromaMu. Ontudeckue CreKTpbl. OMbIThI
Pezepdopna. [Inanerapuas monens atoma. CTpoeHHE aTOMHOTO sijipa. 3apsI0oBO€ M MaccOBOE
yucna. SlnepHsle cuiabpl. DHEPrus CBS3M ATOMHBIX sAep. 3aKOH PaJMOaKTUBHOIO pacnaja.
Anbda- u 6era-pacnansl. [IpaBuna cmemienus. Snepusle peakumu. JleneHue W CUHTE3 sizep.
Snepnas snepretuka. crounuku sueprun ConHua u 38e37. Peructpanus siaepHbIX U3ITyYEHUN.
Biusinue paaMoakTHBHBIX M3TYyYEHUM Ha >KHMBbIE OpraHu3Mbl. Jlo3umeTpus. DKOJIOTUYECKUE
MPOOJIEMBI SIIEPHON SHEPTETHKH.
IIpumepHnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. Hcropus uzydeHus atoma.

2. Usmepenwne KIIJI comueunoli 6arapen.

3. HeBuauMmeble U3ny4eHUs B CIIEKTPE HATPETHIX TEJ.
Xapaxmepucmuka OCHOBHbBIX 6U008 OesmenbHOCmU: YTeHHEe U OO0CYXKJCHHE TEKCTa cTareil
WHTEPHET-CATOB, OOCYXJCHHE OKIAJ0B M MPE3CHTAIMN, COCTABICHHE W pEIICHUE 3ajad,
obcyxaeHue crnocoooB pemenus (moaroroska k OI'D mo dusuke).

@opMbl OPpraHu3anny 00pa3oBaTeIbHOIO Npouecca:

- TpyIIoBas;

- UHIUBUyaJbHas;

- (ppoHTaNBHASL.

Beaymme TexHOJIOTHU:

Hcnonp3yroTess 3M€MEHTHl CIEAYIOUMX TEXHOJOTMH: MNpOeKTHas, MNpoOieMHOro oOyueHwus,
MH(OPMALIMOHHO-KOMMYHHKAIIMOHHAS, KPUTUYECKOTO MBIIIJICHUS, MPOOJIEMHOT0 Juaiora,
UTpOBasl.

OcHoBHbIE MeTO/IbI Pa00THI HA YPOKe:

Benynmimu metomamu oOyuyeHHs SBISIOTCS: YAaCTMYHO-TIOMCKOBOM, METOJI MaTeMaTHYECKOTO
MOJEJIMPOBAHUS, aKCHOMATHYECKUI METOI.

DopMBbI KOHTPOJIS:

Taxk kak 3TOT Kypc SIBJII€TCS JOMOJIHUTENbHBIM, TO OTMETKA B OaJljlaX HE CTABUTCS.

VYuyamuiics yduTcs OLEHMBAaTh ce0s W JAPYruxX caMm, YTO IMO3BOJSET pa3BUBATh YMEHHS
caMOaHaju3a U CIOCOOCTBYET pa3BUTHIO CaMOCTOSITEIbBHOCTH, KaK CBOWCTBY JIMYHOCTHU
ydalerocsi. BpIsiBIeHUE IPOMEKYTOUHBIX M KOHEYHBIX PE3YyJIbTaTOB YYAIUXCSA IPOUCXOAUT
yepe3 NPaKTUYECKYIO 1eATeIbHOCTh; 3a4€THbIE Pa0OTHI:

* TemMaThyeckasl MmoJ0OopKa 3a/ad pa3InYHOTO YPOBHS CIOXKHOCTH C NPEACTABICHHUEM pa3HBIX
METO/IOB penieHus B BHJIE TEKCTOBOI'0 AOKYMEHTA, Npe3eHTauuu, QpJoii-
AaHMMAIMH, BUAEOPOJINKA UK Web - cTpaHubl (caiiTa)

* BBICTABKa [TPOEKTOB, MPE3EHTALUH;

* JIEMOHCTpALUsl SKCIEPUMEHTA, KaYeCTBEHHON 3a/laul ¢ KaueCTBEHHBIM (YCTHBIM HJIM B BHJE
MPUJIOKEHHS, B TOM YHCIIe, NMPE3CHTAIMel) ONMHMCaHWeM IIpolecca Ha 3aHATHH, (ecThBaje
HKCHEPUMEHTOB; PU3NUECKUE OJTUMITHA/IbI.

KajengapHo-reMaTH4ecKoe IIAHHPOBAHHE 7 KJIACC

| No | Jara Tema 3ansATHSA Hcnoab3zoBanue | npumeuanne
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n/n | npoBeaeHUs o0opynoBaHMs LEHTPa
Maan | ®akr eCTeCTBeHHOHay‘iHOﬁ "
TeXHOJIOTHYeCKOil
HANPaBJIEHHOCTEel
«Touka pocra»
1. Beenenne (19)
Beognoe 3anstue. lleam wu | KommnberorepHoe
3aaumn Kypca. Texnuka | o6opyaoBanue
1 0€30MacHOCTH.
2. PoJib DKCIIEpHMMEHTA B JKH3HH YejgoBeka (34)
Cucrema eMHUIL, TIOHATHUE O KommerotrepHoe
TPSIMBIX u KOCBEHHBIX | 000pyI0BaHuE
2 M3MEPEHUIX
Du3nUeCcKuil IKCIIEPUMEHT. O6opynoBanue TUTST
Bunrnl (u3nueckoro | 1eMoOHCTpanui
SKCTIEpUMEHTA.
[TorpemHocTh MU3MEpPEHHUS.
Buaer
MOTPeIHOCTeN HU3MEpEHHUS.
Pacuér
3 NOTPEIIHOCTH U3MEPEHUSL.
JlaGopaTtopHnast pabota O6opynoBanue ajst
«M3mepenne oObema TBepJoro | mabopaTopHbIX  paboT H
tenay. [IpaBuna odopmiieHus YUYEHHUYECKUX ONBITOB
4 71a00paTOPHON PabOTEL.
3. Mexanuka (84)
PaBHOMepHOE u | O6opynoBanue s
HEpPaBHOMEPHOE nabopatopHbIX  paboT U
5 JIBUKCHUSI. YUYEHHUYECKUX ONBITOB (Ha
I'padmueckoe npepcraBneHue 6aze kommiextos Ans OI'3)
6 IBIDKECHUS.
Pemenue rpadguueckux 3anad,
pacueTr TyTH U  CpeaHel
CKOpOCTH
7 HEPABHOMEPHOTO JABUKCHHUS.
[TonsaTne VHEPLHUU 51
MHEPTHOCTH.
LenTpobexnas cuna..
9 Cwuiia ynpyroct, cuia Tpeausi | O6opyaoBaHue ajis
JlaGoparopHas paGota nabopaTtopHbIX  paboT U
«Vccrnenopanue sapucumocty | YICHHUIECKUX  OBITOB  (Ha
— yTIpyrocTH, 6a3ze komIuiekToB st OI'D)
BO3HUKAIOLLIEH B
IpyXKHUHE, oT CTETeHH
nedopMaruu
10 MPY>KUHBD.
JlabopaTtopHast pabota
«Omnpenenenue kodddurmenta
11 TpEeHMsI Ha TPUOOMETpEY.
12 JlaboparopHnas pabora O06opyaoBaHue I
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«VccnenoBanne 3aBUCUMOCTH | 1abopaTOpHBIX — paboT U
CHUJIBI TPEHUS OT CHJIBI YYEHHUUECKHUX OIBITOB
HOPMAJILHOTO JTABJICHUSD).
4. I'mapocraTuka (124)
IImoTHOCTE. 3amaga  uaps | OGopynoBaHue IS
13 I'epona JIEMOHCTpALI
Pemenne 3amau noBBIIIEHHON
CJIOKHOCTH Ha pacyer
IUIOTHOCTH
14 BEIIeCTBa.
Pemenue 3amau noseimenHo | O6opyaoBaHue TUTSt
15 CII0KHOCTH JIEMOHCTpALINI
JlaBaeHne >KMIKOCTH M rasa.
3akoH
16 ITackamns
17 Coo01maronmecs: COCyIbl.
JlaGopaTtopHnas pabota O6opynoBanue st
«H3rorosienune MoOJenH | TabopaTopHbIX  paboT U
18 dboHTaHAY YYEHUYECKHUX OIBITOB (HA
JlaGopatopHas padoTa 0ase koMIuIekToB st OI'D
«H3roroBnenne MOJIe]IN
19 dboHTaHA
3akoH [lackans. Jlanenue B
JKHIKOCTSIX U rasax.
['mapaBnuyeckre MalvHbL.
20 CooOmaromuecs CoCcybl.
BrrtankuBaromias cuna. 3akon | OGopynoBanue ISt
21 Apxumena. JIEMOHCTPAIIUN
JlaGoparopHas paboTa Ob6opynoBanue ais
«Bprsicnenue yCoBHS | JIAOOPAaTOPHBIX  pabOT W
[LIABAHUS YYEHUUECKHUX OIBITOB
22 TeJ.
brnok 3anau Ha 3akoH [lackans, | OGopynoBanue JUIS
23 3aKOH ApXHUMea. JIEMOHCTpALII
bnoxk 3aga4d Ha 3akoH [lackans,
24 3aKOH ApXumena.
5. Cratuka (104)
25 bnok. Peruar. O6opynoBaHue IS
PaBHOBeCcMEe  TBEpIbIX  TEllL ACMOHCTpali
MomeHT cunbl.IIpaBuiio
26 MOMEHTOB.
Hentp TshkecTr. | O0opyaoBaHue ISt
HUccnenosanue Pa3IMYHBIX | IEMOHCTpaIUi
27 MEXaHNYECKUX CUCTEM
KomOunnpoBanHbie 3a1auu,
HCITOJIB3Y ST YCIIOBHS
28 paBHOBECHS.
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KomOunnpoBanHbie 3a/1auu,
UCTIOB3YS yCIIOBUS
29 paBHOBECHS

JlaGopaTtopHnast pabota O6opynoBanue st
«M3roroBnenue paboraromeit | mabopaTopHbIX  paboT U
CHUCTEMBI OJIOKOBY. | yUEHUYECKHX OIBITOB (Ha
Odopmnenue 6a3ze komriekToB s OI'D
30 pabOTEL

Pabora HaJ MIPOCKTOM
«bmokuy».

JlaGopaTtopHnast pabota
«M3rortoBienue padoraromen

31 CHCTEMBI OJIOKOBY.
JlaGopaTtopHnasi pabota O6opynoBanue st
«M3rortoBrienue padoraromieii | maboparopHeix  pabor H
32 CUCTEMBI OJIOKOBY. YVUEHUYECKUX OILITOB
33 Odopmiterne padbOTHL. KowmmerotrepHoe
34 3amuTa NpoeKTOB. obopynoBae
KajieniapHo-TreMaTH4YecKoOe IUIAHUPoBaHue 8 Kiace
| No | JlaTa | Tema 3aHsaTHA Hcnoab3oBanue nprUMedaHue
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/11

IIPOBCACHUA

Ilnan | dakr

000opyI0BaHUA
HEeHTpa
€CTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOMH
HaNpaBJIeHHOCTeH
«Touxa poctay»

1. Beenenue (19)

Bomgnoe 3amsrue. llenu wu | KommnberoTepHoe
3a/1a4u Kypca. Texnuka | o6opyaoBaHue
1 0€30MaCHOCTH.
2. TermioBble siBjaeHus (12 4)
Pa3znooOpa3zue terioBbiX | KomnerorepHoe
apiieHui. TernoBoe paciupenue | 00opyaoBaHue
2 Tell.
JIaGoparopHas paboTa Ob6opynoBanue s
«V3MeHeHus ITMHBI Tesla IpU 1abopaTopHbIX paboT
HarpeBaHUU U OXJIAXKICHUNY. u YYEHUYECKUX
3 OTIBITOB
Tennonepenaua Habmronenue O6opynoBanue  amus
TETIONPOBOIHOCTH BOJIBI U JIEMOHCTpAIIHA
4 BO3yXa.
JlaGopaTopHas pabota OGopynoBanue aJis
«3mepenue yaenpHOU 1abopaTopHBIX padoT
TEIIOEMKOCTH Pa3IUnYHbIX U YUYEHUYECKUX
5 BEILIECTBY. ombiToB  (Ha  0Oasze
[nnaBneHue u oTBEpACBaHUE. koMIUIeKToB A1 OI'9
JlabopaTopHas pabota «OTiMBKa
6 napauHOBOTO COJAATHKAY
JlabopaTopHas pabota O6opynoBanue aJis
«Habnronenue 3a riaBieHueM 1abopaToOpHBIX padoT
h10:9i -3 u YYCHUYIECKUX
7 ONBITOB
Pemrenue onmumnuaaHbIx 3a1a4 OGopynoBanue st
Ha ypaBHEHUE TEIUIOBOTO | JIeMOHCTparuit
8 OasaHca
Pemenne onuMnuaaHbx 3aaa4 O6opynoBanue  amus
9 Ha pacy€T TEIIOBBIX MPOLIECCOB JIEMOHCTpAIUH
10 JlabopaTopus kpuctamorpadpuu.
Hcnapenue u KoHIEHCAIUS. O6opynoBanue  amus
11 JIEMOHCTpAIUN
CocrtaB atmocdepsl, O6opynoBanue  amus
HaOII0ICHUE TIepexoa JIEMOHCTpAIHA
HEHACBILICHHBIX I1apOB B
12 HACBHILLICHHBIE.
BrnaxnocTes Bo3ayxa Ha pasHbix | OOopyngoBanue Uit
13 KOHTHUHEHTAX JIEMOHCTPAIUHI

3. DaexTpuueckue siBjaeHus (84)

Muxkpomup. Moaenu atoma,

OGopynoBanue st

14 cylIecTBOBaBmue A0 Havajma XIX | peMoHCcTpanui
Hctopust OTKpBITHS U AEHCTBUS KomnerotepHoe
15 raJibBAaHUYECKOT0 AJIEMEHTA 000pyI0BaHUE
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Uctopus CO31aHUs
A1EKTPOPOpHOI
16 MaIlWHbI
OnsiTel Bonbra. Onekrpuueckuii | KommnbrotepHoe
17 TOK B 3JIEKTPOJIMTAX. o0opypoBaHue
Pemenne onmumnmaaaeix 3agad Ha | OO0opymoBanue  JuIst
18 3aKOHEBI IOCTOSIHHOT'O TOKA JIEMOHCTpAIi
Habmonenue 3aBucuMocTu O6opynoBanue  amus
COMPOTHUBIICHUS TPOBOIHUKA OT | JIEMOHCTpaui
19 TEMIEPATYPEL.
JlabopaTopHas pabota O6opynoBanue aJis
«OrmpeneneHue CTOUMOCTH 1abopaTopHBIX padoT
M3pPaCXOJ0BAHHON u YYCHUYECKUX
ANEKTPOIHEPTHH ombiIToB  (Ha  0Oaze
10 MOIIIHOCTH MOTpeOuTeNs ¥ o | KomruiektoB At OI'D
20 CUETUHKY)
Pemrenue onmumnuaaHpIx 3a1a4 OGopynoBanue 1t
21 Ha TEIJIOBOE NEHCTBUE TOKA JIEMOHCTpALMI
4. DJjIeKTPOMATHUTHBbIE siBJIeHUs1 (34)
DNEeKTPOMAarHUTHBIE SIBJICHUS. O6opynoBanue  aus
DIIEKTPOU3MEPUTEITHHBIE JIEMOHCTpAIU
22 PUOOPLL.
MaruutHas anomanus. | OGopynoBanue i
MarnurtHbie JIEMOHCTpALUI
23 oypu
PaznoBunHoctn
BJIEKTPOJBUTATENCH.
24
5. OnTnueckue sipjaeHus (74)
Hcrounuku cBeTa: TEMIOBIE, O6opynoBanue  amus
25 JIFOMHHECIICHTHBIC JIEMOHCTpAIHI
MHoroxkpatHoe n3zo0paxeHue
npeaMeTa B HECKOJIbKHX MIIOCKUX
26 3epKajax.
M3roToBUTH NEPUCKOI U C €TI0 OGopynoBanue  1ist
MOMOIIIBIO MPOBECTH | AEMOHCTpaLIU
27 HaOJIFOJEHUS
[IpakTHyueckoe UCTOIb30BAHNE OGopynoBanue 1t
28 BOTHYTBIX 3epKall JIEMOHCTpAIUN
3puTenbHbIE WITIO3UH, O6opynoBanue  ais
MOPO’KIa€MBbIE MTPEIOMIICHUEM JEMOHCTpAIHi
29 cBeTa. Mupaxu.
30 Pa3BuTne BOJTOKOHHOW ONTHKHU
Hcnonbs3oBaHue 3aKOHOB CBETA B
31 TEXHUKE
6. YesoBek u npupojaa (44)
32 ABTOMAaTHKa B HAlICH KU3HU . Kommnsrorepnoe
33 Panuo u TeneBunenue obopynosatue
34 AnpTEpHAaTUBHBIE HCTOUYHUKH
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sHepruu. Busl anekTpocTaHuuii

KajenaapHo-TtemaTuieckoe mjiaHupoBanue 9 kiaace

Ne | Jlata npoBeneHus Tema 3aHsaATHA Hcnoan3zoBanue NpyUMeYaHue
1/t Inan | ®akr o0opynoBaHust HeHTIBa
€CTeCTBEHHOHAYYHOll U
TEXHOJIOTH4eCKOM
HaNnpaBJIeHHOCTEMH
«Touxka pocra»
1. Beenenue (14)
BBognoe  3amstue. | KommberorepHoe
Hemru w  3amauu | 06OpyOBaHUE
Kypca. TexHuka
1 0€30MacHOCTH.
2. Kunematuka (7 4)
Cnoco6sl onucanusi | O6opyaoBaHue TSt
MEXaHHYECKOTO JIEMOHCTpAIIHiA
2 JBIKCHUS
CnocoOb1 onmcanust | O6opynoBanue IE
MEXaHUYECKOTO JIEMOHCTpaIHii
3 JIBHKEHUSI
[Ipamonuneitnoe O6opynoBanue JUIst
paBHOMEpPHOE JIEMOHCTpAIU1
JIBUKCHHE o
4 TIJIOCKOCTH?
[Ipsamonuneitnoe O6opynoBaHue JUIst
paBHOMEpPHOE JIEMOHCTpAIUi
JIBUKCHHE o
miockocTu? CmMoTpst
W3  Kakol  TOYKH
5 HAOJI01aTh
OTHOCUTENHHOCTh Ob6opynoBanue TUIS
JIBKCHUSL. JIEMOHCTpAIIHIA
6
Crnoxenne O6opynoBaHue TUTSt
7 JIBIDKCHU. JIEMOHCTpAIH
Jlabopamopnvie O6opynoBanue st
pabombpi: nabopaTopHbIX paboT
«3yuenue YUYEHUYECKUX OIBITOB
JIIBHYKEHUS CBOOOIHO
MaJaomero  Teay,
«M3yuenue
JBIKCHHS Tela TI0
8 OKPYKHOCTH)
Jlabopamopnvie O6opynoBanue st
pabomul: nabopaTopHbIX paboT
«3yuenue YUYEHUYECKUX OMBITOB
JIBHYKEHUS CBOOOIHO
9 MaJlalolIero  Tenay,
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«3yuenue
JNBIDKEHUST Tena 10
OKPYKHOCTH

10

Kak u KyJa
MoJIeTENa BUILTHEBAS
kocrouka?  Pacuer
TPaeKTOPUH
JIBIDKCHUSI Tell W
MEePCOHAXEN
pacckasoB P.Pacmd o
MioHxay3eHe

O6opynoBaHue
JIEMOHCTpALUi

JUIA

11

Kax u KyJa
II0JICTCJIa BULITHEBAas
koctouka?  Pacuer
TPaEKTOPUH
JOBUXXCHUS TCII u
MEepCOHAaXKEN
pacckaszoB P.Pacmd o
MiroHxay3eHe

O6opynoBanue
JIEMOHCTpALUi

JUIA

12

Uctopuueckas
PEKOHCTPYKLH
oneIToB ['ammiess mo
ONpEIETICHUIO
YCKOPEHHS £.

O6opynoBanue
JIEMOHCTpALUi

JUIA

13

Ucropuueckas
PEKOHCTPYKIIUS
omnbIToB ['amumiess mo
OIpEACIICHUIO
YCKOPEHHUS g.

O6opynoBanue
JIEMOHCTpAaIui

JUIA

14

Onpenenenue
CKOPOCTH
PaBHOMEPHOTO
JIBIDKEHUSI TIPU
HCIIOJIb30BAHUU
TpeHaxepa
«0eroBast JOPOKKAY.

O6opynoBaHue
JIEMOHCTpALUi

JIA

15

Omnpenenenue
CKOPOCTH
PaBHOMEPHOTO
JIBIDKCHHSI TIPH
HCIIOJIb30BAaHUU
TpeHaXepa
«0eroBas DOPOKKa.

ObopynoBanue
JIEMOHCTpAIUN

JUIA

3. ImHAMHUK

a (84)

16

Cuna Boam, cHia
YOKICHHS UTTU
cuna - ¢uzndeckas
BeJINYHHA?

O6opynoBanue
JIEMOHCTpALUi

JUIA

17

Cuma BomM, cHia
yOKICHHSI UITU
cuna - ¢uzndeckas
BEIMYMHA?

O6opynoBaHue
JIEMOHCTpALUi

JUIA

18

Jlabopamopnas

O6opynoBaHue st
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paboma: 7a00OpaTOpHBIX  paboT U
«M3Mepenre Macchl | yUeHHMUECKHX OMBITOB
Tena»
Jlabopamopnas
paboma:
«3mepenne maccel

19 Teaa»
JIBM>KEeHUE Tena Moj
IEUCTBHEM

20 HECKOJIBKHMX CHJI
JBuxenne cucreMbl | OGopynoBaHue JUIS
CBSI3aHHBIX JIEMOHCTpAIHit

21 T
JBmwxenue cuctemsl | OOopyaoBaHue IS
CBSI3aHHBIX JIEMOHCTpaIuit

22 T
JBwxenue tena noxa | O0opynoBaHue AJis
JENCTBUEM na0opaTopHbIX paboT W

23 HECKOJIBKHMX CHJI YUEHHYECKHUX ONBITOB
Jlabopamopnvie O6opynoBanue ams
pabomui: «V3ydenne | 1a00OpaTopHBIX pabOT W
TPEHHUS YYEHUYECKUX OMBITOB

24 CKOJIb)KCHUSIY
Jlabopamophvie ObopynoBanue Jyis
pabomul: «3yuenue | mabopaTopHBIX paboT U
TpEeHHUS YYEHUYECKUX OMBITOB

25 CKOJIBKCHUSI
Jlnnamuka O6opynoBanue IS
PaBHOMEPHOTO JIEMOHCTpAINit
JIBHOKCHUS 1o

26 OKPY)KHOCTH
JluHaMuKa ObopynoBanue JUTS
PaBHOMEPHOTO JIEMOHCTpAIUit
JIBHOKCHUS 1o

27 OKPY)KHOCTH
Uctopust  pasButus | O6opynoBaHue TS
MpEeICTABICHUN JIEMOHCTpAIUI
0 Bcenennoii.

28 ConHeyHas cucTeMa.
Ucropust  pasButus | O6opynoBanue hilag: |
MIPECTaBICHUI JIEMOHCTpALU1
0 Bcenennoii.

29 ConHeYyHas cHCcTEMA.
OTtkpeITHS Ha | OGopynoBaHue JUTS
KOHYUKE IIepa. JIEMOHCTpALUI
ITepBbIe
HCKYCCTBEHHbBIE
CITy THUKH

30 3emun.
O TKPBITHUS O O0opynoBaHue
KOHYUKE Iepa. JIEMOHCTpALUH

31 IlepBbie




HUCKYCCTBEHHBIC
CITyTHUKH
3emin.

32

OTKpbITHS Ha
KOHYHMKE I1epa.
ITepBbIe
HCKYCCTBEHHbBIE
CIyTHUKH

3eMin.

O6opynoBaHue
JIEMOHCTpALUi

JUIA

4. Umnyjanc. 3aK0H coxpaHeHHusl HMITYJabca (34)

33

Kax BBI SIXTY
Ha30BETE. ..

34

PeaktuBHOE
IBUKEHUE B
MpUpoJE.

Komnerorepnoe
obopynoBaHue

35

PeaktuBHOE
IBVKEHHUE B
MpUPOJE.

KommnbrorepHoe
obopyoBaHue

36

Kax BbI SAXTY
Ha30BETE...

KommnsrorepHoe
obopynoBaHue

37

Paccnenoranme JITII
C IIOMOIIILIO

3aKOHA COXpaHEHUS
UMITYJIbCa

KomneroTepnoe
o0opynoBaHue

38

Paccnenopanme JITII
C IIOMOIIIBLIO

3aKOHA COXpaHEHUS
HMITYJIbCA

KomneroTepnoe
o0opymoBaHue

5. CraTuka

(29)

39

Jlabopamopnas
paboma:
«Omnpenenenue
HEHTPOB Macc
pa3INyYHbIX Tel (TpU
cnoco0a)»

O6opynoBanue st
nabopaTopHbIX paboT
YYEHUYECKUX OTIBITOB

40

Jlabopamopnas
paboma:
«Omnpenenenue
LIEHTPOB Macc
Pa3INyYHbIX Tel (TpU
crioco0a)y

O6opynoBanue st
nabopaTopHbIX paboT
YYEHUYECKUX OTIBITOB

41

[Ipumenenue
MPOCTHIX
MECXAaHNU3MOB B
CTPOMTENBCTBE:  OT
3EMJISIHKH 10
HeOOCKpeba

Komnerorepnoe
o0opynoBaHue

42

[Ipumenenue
MPOCTHIX
MEXaHHU3MOB B
CTPOUTENBLCTBE:  OT

KomneroTepnoe
obopynoBaHue
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3eMJISTHKH 10
HebocKpeba

6. Mexanuveckue KoJjed0aHusi M BOJHbI (34)

Bunpr mastHukoB u | OGopynoBaHue hila et

43 UX KOJIEOAHUN JIEMOHCTpAaIit
Bunel MasTHUKOB U

44 WX KOJICOaHUM
Yro IIEPEHOCUT

45 BOJIHA?
Yro IIEPEHOCUT

46 BOJIHA?
KonebarenbHbie
CHUCTEMBI B MpPUPOJIE

47 A TEXHUKE
KonebarenbHbie
CUCTEMBI B MPHUPOJIE

48 Y TEXHUKE

7. DJIeKTPOMATHUTHbIE KOJIe0aHHUs ¥ BOJIHBI (24)
OkcnepumeHTanbHas | KommobrorepHoe
IIpOBEpKa o0opyaoBaHue

49 CcBOMCTB DM BOJIH.
OxcrniepumenTanbHas | KommbrorepHoe
MpOBEpPKa o0opynoBaHue

50 cBOMCTB DM BOJIH.
Uccnenosanue KommnbrorepHoe
AIIEKTPOMAarHUTHOro | 00opyAOBaHKE
U3JIy4eHUS CBU-

51 e
Uccnenosanue Komnerorepnoe
AIIEKTPOMAarHUTHOTO | 000OpyAOBaHKE
U3JIy4CHUS CBU-

52 eyun

8. OnTuka (49)

Nzrorosnenune | KommerorepHoe

MOJIeIH obopynoBaHue

53 KaJIEeHIOCKOIIA.

Nsrorosnenue | Kommnerorepnoe

MOJIeTTH o0opynoBaHuE

54 KQJICHIOCKOIIA.
OkcniepuMenTanbHas | O6opyaoBaHue JUIS
MpoBepKa JIEMOHCTpAIUi
3aKOHa  OTpa)KEHUs

55 CBETA.
OkcnepuMenTanbHas | O6opyaoBaHue JUIs
MpoBepKa JIEMOHCTpAIui
3aKOHa  OTpaXKEHUs

56 CBETA.
Jlabopamopnas ObopynoBanue Jyist
paboma: 7a00paTOpHBIX paboT U

57 «3mepenue YYECHHUYIECKUX OIBLITOB
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IIoKa3aTcJiia
MPECJIOMJIICHUS BOJAbD)

58

Jlabopamopnas
paboma:
«3mepenue
MOKa3aTess
TPEJIOMIICHHUS] BOABI»

ObopynoBanue s
1abopaTOpHBIX  paboT U
YYEHUYECKUX OTBITOB

59

Kax OTIIMYAIOTCS
MoKa3aTeIn
MIPETIOMIICHUS
IIBETHOT'O CTEKJIa

O6opynoBaHue IUIA
JIEMOHCTpALUi

60

Kax OTJIMYAIOTCS
IMOKAa3aTeIIN
MIPETOMIICHUS
IIBETHOT'O CTEKJIa

O6opynoBaHue IS
JIEMOHCTpALUi

9. du3uKa aToMa U1 AaTOMHOI'0O

sirpa (449)

61

ITornomenue u
UCITyCKaHHUE CBETa
aTOMAaMH.
OnTtrnueckue
CHEKTPEL.

62

ITormomenue "
WCITyCKaHHE CBETa
aTOMaMHU.
Ontuueckue
CHEKTPHL.

63

N3mepenne KITA
COJIHEUHOU Oatapeu

64

N3smepenne KII
COJIHEUHOU Oatapeun

65

Bnusinue
pavoOaKTUBHBIX
U3IIy4ECHUI Ha
’KUBBIE OPraHU3MBI

66

Bnusiaue
paZoaKTUBHBIX
W3IIy4ECHUI Ha
JKUBBIE OPraHU3MbI

67

CrocoOsI 3aIIUTEI OT
paOaKTUBHBIX
W3JIyYECHHI

Komnerorepnoe
o0opyi0BaHuE
Komneroreproe
obopynoBaHue

68

C110co0BI 3a1UTEI OT
paJIMOaKTUBHBIX
U3IIy4CHU I
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COI'TTACOBAHO
IIporokoi 3acenaHusi METOAMYECKOTO COBETA
MKOV COHI Nel0

OT « » 20 1. Ne

COI''TACOBAHO

3amecturenb nupekTopa no BP
/Tnaakux T.M./

[Ipencenatens MC
/Kononosa JI.A./

« » 20 .
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