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OBPA3OBAHUS YEPHOMOPCKUI PAMOH PECITYBJIMKH KPBIM
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PABOYAA IIPOI'PAMMA

BHEYPOYHOU JeATEeJIbHOCTH
«Pa3BuUTHE €CTECTBCHHO-HAYYHOU I'PAMOTHOCTH 4Yepes3
pelIeHre NPAKTUKO-OPUEHTHPOBAHHBIX 32124 0 (PpU3UKE»
Touxka pocra

YpoeHnb ob1Iero oopa3oBanus (Kiacc): ocHosHoe obuee obpazosanue, 1 - 9 knaccol

KomnuecTBo wacoB: 34 vaca (7 knacc), 34 uaca (8 knacc), 34 uaca (9 kracc)

c. OxyHeBKa



IlosicHuTeEILHAS 3aMUCKA

Paboyas mporpaMma BHEYPOUHOH JesATeNbHOCTH TO (u3nke A 7 - 9 K1accoB cocTaBieHa
Ha OCHOBE MPUMEPHON mporpaMMsbl 1o ¢usuke 1 7 — 9 kmaccoB (mof penakiueit Kysnemosa
A.A.), M.: «IlpocBemienue», 2017 u COOTBETCTBYET

- ®enepanpHoMy 3akoHy «OO0 oOpa3zoBanuu B Poccuiickoit ®@enepanuu» Ne273-O3 ot
29.12.2012 rona;

-OenepanmpHOMY  00pa3oBaTeIbHOMY CTAaHIAPTY OCHOBHOTO 00ImIero oOpa3oBaHWMS,
YTBEPKIAEHHOMY NpUKa3oM MuHucrepcrBa oOpazoBanus U Hayku PD Nel897 or 17.12.2010
roja;

-IIpuka3zy MunucrepctBa o6pa3oBanusa U Hayku PD Nel577 ot 31.12.2015 m» O BHeceHuu
W3MeHeHu! B deaepanbHblii 00pa3oBaTeIbHBIN CTaHIAPT OCHOBHOTO OOIIEro oOpa3oBaHUs,
YTBEPKAEHHBIN MpHUKa3oM MuHucrepcTBa oOpazoBaHus u Hayku PD» Nel897 ot 17.12.2010
roja»

-O6pa3oBaTenbpHOM MporpaMMe OCHOBHOTO O0IIero oOpa3oBaHMs;

-YaeOHomy miany OV

- [IpumepHoil mporpamme 0CHOBHOTO 00111er0 00pazoBanus o (pusuke (0a30BbIil ypOBEHB).

[Iporpamma paccuntana Ha 34 wacoB — 1 wac B Hexemo B 7 kiacce, 34 gacoB — 1 vac B
Henemro B 8 kiracce, 34 gaca — 1 gac B Hegemo B 9 Kiacce.

JlanHas pabouasi mporpaMMa BHEYPOYHOH AeATeNbHOCTH 1o (usuke mias 7 — 9 KiaccoB
cocraBieHa Ha ocHoBe OOIl OOO OxyHeBckoil cpenHeil mkoabl UM. Jpsduenko @.C. u ¢
yu€TOM  METOJMYECKHX pPEKOMEHIAIMA TI0  CO3JaHWi0 ¥ (YHKIMOHHPOBAHUIO B
0011e00pa30BaTeNbHBIX OPTraHU3aAIUAX, PACIIOJIOKEHHBIX B CEIICKOM MECTHOCTH W MajbIX
ropojax, IIEHTPOB 0Opa30BaHUs E€CTECTBEHHO-HAYYHOW M TEXHOJOTHYHOW HaIpaBICHHOCTEH
(«Touka pocrta») (YTBEpXKIEHBI pacropsbkeHHeM MUHUCTEpCTBa MpocBelieHus Poccuiickoit
Oenepanun - ot 12.01.2021r. Ne P-6) wm mnpemycmaTpuBaeT TMPOBEIACHUE 3aHATHUA C
HCI0JIb30BaHKEM 00opynoBaHus IieHTpa «Touka poctay.



I[lnannpyemMble pe3yJbTaThl OCBOCHHSI IPOrPAMMBbI BHEYPOUHOI /1eATEIbHOCTH
«3anuMaTtesabHas Gu3NKa» (¢ HCMOJIb30BaHHeM 00opynoBaHusi «Touka pocra»)
B 7-9 Ki1accax.
Peanu3arnust mporpaMMebl CriOCOOCTBYET JOCTHIKCHHIO CIEAYIONINX Pe3yJibTATOB:

JInyHOCTHBIE:

B cdepe TMYHOCTHBIX YHUBEPCATBHBIX YU€OHBIX ACUCTBUHN yUaIIUXCS:

* yuyeOHO-IT03HABATEIIBHBIN HHTEPEC K HOBOMY y4€OHOMY MaTepualy U CriocodaM perieHus
HOBOM 3a/1a4M;

* OpUEHTAalLlMs HAa IOHMMaHUE NPUYMH YCIeXa BO BHEYPOUHOU AEATEIbHOCTH, B TOM YHCIIE
Ha CcaMoOaHaJU3 M CaMOKOHTPOJb pE3ylbTara, Ha aHalu3 COOTBETCTBUS pE3YJbTaTOB
TpeOOBaHUAM KOHKPETHOM 3aJauu;

* CIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPHUTEPUEB YCIEIIHOCTH BHEYPOUYHOU
NeSITENIbHOCTH;

Obyuarowuiicst NOIY4Um 803MONCHOCMb OJisl POPMUPOBAHUSA:

* BHYTPEHHEH MO3MIMM IIKOJbHUKA HAa YPOBHE IOJIOKHUTEIBHOTO OTHOIIEHMS K IIKOJIE,
MMOHUMAaHUsI HEOOXOIMMOCTH YY€HUs, BBIPAKEHHOI'O B MpeoliaJaHuu y4eOHO-1103HABATEIbHbBIX
MOTHBOB;

* BBIPQXKEHHOM YCTOWYMBOM yueOHO-1103HAaBATEIHbHON MOTUBALIUN YUCHHUS;

* YCTOWYMBOrO y4yeOHO-II0O3HABATEIBHOIO MHTEpeca K HOBBIM OOIIMM CrocoOaM pelieHus
3ajad.

MertanpeaMeTHbie:

B cdepe peryasiTHBHBIX YHUBEPCATHHBIX YUCOHBIX ACUCTBUN yUalTUXCSI:

* IUIAHUPOBATH CBOM JECWCTBUS B COOTBETCTBHM C NOCTABJICHHOW 3aJadel M YCIOBUSIMU €€
peanu3anuu, B TOM YUCJIE BO BHYTPEHHEM IUIAHE;

* YUUTHIBATh YCTAHOBJIEHHBIE MTPaBUJIA B IUTAHUPOBAHUM U KOHTPOJIE CIIOCO0A PEIICHNUS;

* OCYILECTBJIATh UTOTOBBIM M IMOIIATOBBIA KOHTPOJIb IO PE3YNbTATYy;

* OULEHMBATh IIPaBUJIBHOCTh  BBINOJIHEHWS JEHCTBHS HAa  YpPOBHE  aJCKBaTHOU
PETPOCIEKTUBHOM OLIEHKH COOTBETCTBUS PE3yJIbTAaTOB TPEOOBAHUSIM JaHHOM 3a/laui U 3a4a4HOM
obnacry;

* aJICKBAaTHO BOCHPHUHHMMATh MPEAJIOKEHUS U OLEHKY YUYUTENIeH, TOBapUILEH, pOJUTENEH U
JIPYTUX JIOJICH;

* pa3nuyath Crocod u pe3ysabTar AeHCTBUS.

Obyuarowuiica noay4um 603MONCHOCHb HAYUUMbCA:

* B COTPY/IHUYECTBE C YUUTEIEM CTAaBUTh HOBBIC yUEOHbBIE 3a1aUH;

* IPOSIBJIATH MMO3HABATEJIbHYIO HHUIIUATUBY B y4€OHOM COTPYIHHYECTBE;

* CaMOCTOATEINILHO a/IEKBAaTHO OLICHUBAThH MPABUJIbLHOCTh BBINOJIHEHUS JEHCTBUS U BHOCUTH
HE0OX0IMMbIe KOPPEKTUBBI B HCIOJIHEHHE KaK MO XOJAYy €ro peajus3alu, TaKk U B KOHIIE
JIENCTBUS.

B cdepe no3HaBaTeIbHBIX YHUBEPCATIbHBIX YUEOHBIX AEHCTBUIN ydalluXcsi:

* OCYIIECTBIISATH MOMCK HEOOXOUMOI MH(OPMAIUK [T BHIIOJIHEHUSI BHEYPOUHBIX 3a/1aHUM
C HCIIOJIb30BaHUEM YUYEOHOH JHUTEpaTypbl U B OTKPHITOM HH(OPMAIMOHHOM IPOCTPAHCTBE,
SHIMKIIONEINH, CHPaBOYHUKOB (BKIIOYAs AJIEKTPOHHBIE, IM(PPOBBIE), KOHTPOIMPYEMOM
npocTtpaHcTBe VHTEepHeTAa;

* OCYIIECTBIIATH 3anuch ((pukcauio) BBIOOPOUHOM HHOopMAIMK 00 OKpYXKaroIeM MUpPE U O
ce0e caMoM, B TOM 4HcIIe ¢ momolipio nHeTpymenToB UKT;

* CTPOUTH COOOIIEHMS, TPOEKTHI B YCTHOM U MUCbMEHHOH (opme;

* IPOBOJIUThH CPAaBHEHME U KJIACCU(PUKALIMIO TIO 3aJAHHBIM KPUTEPHSIM;

* YCTaHABJIMBATh MPUYMHHO-CJIEICTBEHHBIE CBSA3U B U3y4aeMOM Kpyre sBIICHUIH;



* CTPOUTH PACCYKICHHS B (JOPME CBSI3U MPOCTHIX CYXACHHI 00 00BEKTe, €ro CTPOCHUH,
CBOMCTBaX U CB3aXx;

Obyuarowuiics NOLyYUm 803MOHCHOCHb HAYUUMBCA!

* OCYLIECTBIISITh PACHIMPEHHBI MOUCK HH(OpPMAIMM C HCHOJb30BAHUEM PECYPCOB
6ubnmotek u cetu MHTEpHET;

* 3aMKCHIBaTh, (PUKCUPOBATH HHQPOPMAIMIO OO0 OKPYKAIONIUX SBICHUSX C TIOMOIIBIO
nacrpymentoB UKT;

* OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIIEHHS B YCTHOU U MUCbMEHHOH (hopme;

* OCYIICCTBIIATH BBIOOp Hambosee d3PPEKTUBHBIX CIIOCOOOB PEUICHUS 3a/1a4 B 3aBHCHMOCTH
OT KOHKPETHBIX YCIIOBHUI;

* CTPOUTH JIOTHYHOE PACCYXKJICHHE, BKIIOYAIONIEE YCTAHOBJICHUE MPUYNHHO-CIIEICTBEHHBIX
CBsI3€i;

* MOT'YT BBIMTH Ha TEOPETUYECKHUI YpOBEHb pPEIICHUs 3a/1a4: PELIeHUE M0 ONpeAeIeHHOMY
IUIaHy, BJaJICHUE OCHOBHBIMM IPUEMAaMM PEIICHUS, OCO3HAHUS NIEATENbHOCTH IO PELIEHUIO
3ajaun.

B chepe koMMyHHMKATHBHBIX YHUBEPCATbHBIX YIEOHBIX AEUCTBUM ydalIuXcs:

* aJICKBaTHO HCIOJIb30BaTh KOMMYHHKATHUBHBIE, MPEXkKIE BCErO - pPEUeBbIE CPEACTBA IS
pelIeHNs pa3IMYHbIX KOMMYHUKATUBHBIX 33124, CTPOUTh MOHOJIOTHYECKOE COOOIIEHNE, BIaIETh
Iranoruyeckoil GpopmMoil KOMMYHUKAIMU, MCIOJIb3Ys, B TOM YHCIIE CPEACTBAa U MHCTPYMEHTHI
UKT u qucTaHIMOHHOIO OOIICHHS;

* TOTMYCKaTh BO3MOKHOCTh CYIIIECTBOBAHHUS Y JIIOAEH pa3InYHbIX TOUEK 3PEHHUS, B TOM YHCIIe
HE COBMAJAIOIINX C €ro COOCTBEHHOM, U OPUEHTUPOBATHCS HA MO3UIINIO MapTHEPA B OOLIEHUH U
B3aUMO/ICHCTBHH;

* YUYUTBHIBATh pa3HbIE MHEHHUS M CTPEMHUTBCS K KOOPAMHAUMUMU DPAa3IU4HbIX MNO3WULUN B
COTPYIHUYECTBE;

* popMyIMpOBaTh COOCTBEHHOE MHEHHE U TIO3HUIIHUIO;

* IOTOBAapUBAThHCS U MPUXOIUTH K OOIIEMY PEIIEHHIO B COBMECTHOM JESITEIbHOCTH, B TOM
YHUCJIE B CUTYallUH CTOJIKHOBEHUSI HHTEPECOB;

Obyuarowuiics noayuum 603MONCHOCHb HAYUUNBCA:

* YUUTBHIBATh U KOOPJMHHUPOBATH B COTPYAHUYECTBE OTIIMYHBIE OT COOCTBEHHOM MO3UIMU
JIPYTUX JIOJICH;

* YUUTBHIBATh pa3Hble MHEHHSI U HHTEPEChl 1 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO;

* IOHUMATh OTHOCUTEILHOCTh MHEHHH U MOJIX0JI0B K PEUICHHUIO MPOOIEMBI;

* aQpPryMEHTHUPOBaTh CBOIO MO3ULMUI0 U KOOPAUHUPOBATH €€ C IMO3ULUSIMHU NApTHEPOB B
COTpYIHHYECTBE IPU BHIPAOOTKE OOIIETr0 pelIeHrs B COBMECTHOU AESITEIbHOCTH;

* 3a7aBaTh BOMNPOCHI, HEOOXOAUMBIE ISl OpPraHM3allMi COOCTBEHHOW JEATEIBHOCTH U
COTPYIHUYECTBA C MAPTHEPOM;

* OCYIIECTBJIATH B3aUMHBIH KOHTPOJb M OKa3blBaTh B COTPYJHHYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb.

IIpeamerHbIe:

- OpPUEHTUPOBATHCS B SBJIECHUSAX M OOBEKTaX OKPYKAIOLIET0 MHpa, 3HaTh TPAHUIBI HUX
IIPUMEHHUMOCTH;

- IOHUMATh ONpeeNeHs (PU3NUECKUX BEIMYUH U IOMHUTD OIpeelstoniie GopMyIbl;

- NOHMMaTh KakUM (U3UYECKUM MPUHLUIIAM U 3aKOHaM MOJYMHAIOTCS T€ WM HHBIE
O0OBEKTHI U SABJICHUS IPUPOIBL;

- 3HaHWE MOJIEIIH MOMCKA PEeLICHUH IS 3a/1a4 10 (PU3HKE;

- 3HaTb TEOPETUYECKUE OCHOBBI MATEMAaTUKH,

- IpUMEYaTh MOJIENIU SIBJICHUI 1 00BEKTOB OKPYXAIOIIEro MHUPA;

- QHAIU3UPOBATh YCIIOBUE 3a1a4H;

- nepeopMyaHpoOBaTh U MOJECTUPOBATH, 3aMEHITh UCXOIHYIO 33aJauy Jpyroi;



- COCTABJIATH IJIaH PCUICHUS,

- BbIJIBUT'ATb U MPOBEPATHL NPCAJIaracMbIC IJIA PCIICHUS T'HIIOTC3bI;

- BJIaACTb OCHOBHBIMM YMCTBCHHBIMHU OIICpalludIMH, COCTABJIAOIIHMMH IIOUCK PCHICHUA
3aga4u.



Conepxxanue nporpaMMbl BHEYPOYHOM J1eSITeJIbHOCTH
7 kjacce

BBenenue
BBonnoe 3anstue. Lenn u 3amaun kypea. TexHruka 6€30macHOCTH.

Poab 3xcnnepuMeHTa B 'KU3HH YeJI0BEKa

Teopus: VI3yunTb OCHOBBI T€OpPUM IOrpemiHocTed. llorpemmnocTr npsMbIX M KOCBEHHBIX
U3MEPEHUH, MaKCHMAJIbHAs IOIPEIIHOCTh KOCBEHHBIX W3MEPEHMM, Y4eT NOrPEmHOCTEN
M3MEpEeHUH Tpu mocTpoeHuu TrpadukoB. [IpencraBieHue pe3yabTaToB U3MEpEHH B Qopme
TaOIuI] ¥ TpadUKOB.

Ilpakmuxa:  OCHOBbl ~ TEOPHUM  MOTPEUIHOCTEH  MPUMEHATh MPU  BBIIOJHEHUU
IKCIIEPUMEHTAIBHBIX 33]1a4, IPAKTUICCKUX paboT (¢ Mcnosib3oBaHueM odopynoBanus «Touka
pocray).

Xapaxkmepucmuka 0CHOBHbIX U008 0esAMeNbHOCU.

[IpuBouTh npuMepbl OOBEKTOB H3yueHUs (QU3MKU ((pU3HMUecKue SBJICHUS, (PU3UUYECKOE
TeNo, BellecTBO, ¢usndeckoe mnoje). Habmomate u aHanmu3upoBaTh (U3UYECKUE SBIICHUS
(¢pukcupoBaTh U3MEHEHUs CBOWCTB OOBEKTOB, CPaBHUBATH UX M 0000mIaTh). [To3HakoMHUTBCS C
SKCIEPUMEHTAJIbHBIM METOJIOM HcclieZloBaHus Npupojibl. COopka mpuOOpPOB UM KOHCTPYKIHH.
Hcnonb3oBaHne M3MEpPUTENbHBIX MPUOOPOB. BbinmosHeHue 1a0OpaTOPHBIX U MPAKTHUECKUX
paboT. /lmarHoctvka M ycTpaHeHHME HEUCIpaBHOCTEH mNpubopoB. BricTpauBaHue rumore3 Ha
OCHOBAaHUU UMEIOIIMNXCS TaHHBIX.

MexaHuka

Teopusi: PaBHOMepHOE W HEpaBHOMEPHOE JBHXKeHHWE. ['paduyeckoe mpencTaBlICHHUE
nBuKeHus. Pemenue rpaduyeckux 3anad, pacyer IMyTH M CpeJHEl CKOpPOCTH HEPaBHOMEPHOTO
neukeHus. [lonstue uHepuuum u uHepTtHocTU. LleHTpoOexHas cuia. IlpumeHeHne naHHBIX
(bu3nyecKuX MOHATUHN B )KU3HENEATEIHHOCTH UenoBeka. Cuiia ynpyroctu, Cujia TpeHusl.

Ilpakxmuxa: WccnenoBanue 3aBUCUMOCTU CHJIBI YIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT
crenenn aegopmanuu npyxussl. Onpenenenue koddduuuenta tpeHus Ha Tpubomerpe (¢
HCHoJb30BaHueM ooopyroBanus «Touka pocray).

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS OT CHJIbI HOPMAJIBHOTO JIaBJICHUS.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU.

Anamu3 Tabmun, rtpadukoB, cxem. Ilowck o0OBSICHEHUS HaOMIOAAEMBIM COOBITHSIM.
Omnpenenenve CBOWCTB MNPUOOPOB MO YepTekaM U MOJENsAM. AHalIM3 BO3HHUKAIOIIMX
npo0ieMHbIX cuTyanuii. M1300paxarh cucteMy KOOpIUHAT, BEHIOMPATh TEJO OTCUETA U CBSA3BIBATH
€ro ¢ CUCTeMO# KoopauHart. Vcrnonbp30BaTh CUCTEMY KOOPIUHAT JUTSl U3YYSHUSI IPSIMOIUHEHHOTO
nBukeHus: Ttena. COopka mOpuOOpPOB H  KOHCTpYKUMH. Mcmonp3oBaHuE U3MEPHUTENBHBIX
npubopoB. BrimonHeHne 1abOpaTOPHBIX M TMPAKTUYECKUX paboT (¢ HCHOJIb30BAHHEM
odopynoBanus «Touka pocra»). JlmarHocTuka M yCTpaHEHHE HEUCIIPAaBHOCTEH NPHOOPOB.
BricTpanBaHue THIOTE3 Ha OCHOBAaHMU UMEIOIIMXCS JaHHbIX. KOHCTpyHpoBaHue U
MOJeNupoBaHue. BrpiloNHeHWEe 3aJaHuil O YCOBEPIICHCTBOBaHMIO MPUOOpOB. PaszpaboTka
HOBBIX BAapHAHTOB OMBITOB. Pa3paboTka M MpoBepKka METOAMKH IKCIEPUMEHTANbHONH paboThI.
PaGora B Mmampix rpymnmax. AHaIM3UPYIOT, BHIOMPAIOT M OOOCHOBBIBAIOT CBOE pEIICHUE,
neiictBus. [IpencraBienne pe3yabTaToB NapHOM, TPYNIOBOM AEATEIBHOCTH. YUacTHE B AUATIOTE
B COOTBETCTBUH C MTPaBUJIAMHU PEUEBOTO MMOBEICHUSI.

I'mapocraTuka

Teopusa: 3axon Apxumena, 3akoH [lackans, rugpocTaTideckoe JaBICHHUE, COOOIIAIONTUECS
COCY/Ibl, TUPABINYECKUE MAIITUHBI.

Ilpaxmuxa: 3a0auu: BHITAIIKMBAIONIASs CHJIa B PAa3IMYHBIX CHUCTEMax; MPUOOPHI B 3agadax
(coobmraromuecst CoCypl, THIPABINYECKHE MAIIMHBI, PhIYaru, OJIOKH).



DKclepuMEHTANIbHBIE 3a/1aHU:

1) u3mepenue Cuiibl Apxumesa,

2) U3MepeHue MOMEHTa CHIIbI, ACHCTBYIOLIETO HA PhIYar,

3) u3MepeHue paboThl CUIIBI YIIPYTOCTH TPH MOJbEME TPy3a C MOMOIIBIO TTOIBHKHOTO HITH
HETIOIBMKHOTO 0JI0Ka (¢ McmoJib3oBaHueM obopynoBanusi «Touka pocray).

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU.

Anamm3 tabmui, rpadukos, cxem. [louck oObsicHeHUsT HaOMOMaeMbIM coObITHSIM. COOpKa
npuOOpoB M KOHCTPYKNUWH. lcmonp3oBaHWe W3MEPUTEIBHBIX MPUOOPOB. BrImosmHeHue
71a00paTOPHBIX U MPAKTHUECKUX padoT. J[narHoctika u ycTpaHeHHe HEUCIIPaBHOCTEH MPprOOPOB.
BbicTpanBaHue TrUIOTE€3 Ha OCHOBAHMM HUMEIOIIMXCS JaHHbIX. KoHCTpyupoBaHue u
MozenupoBaHue. Pabora B ManbIx rpymnnax. AHaJIU3UPYIOT, BEIOMPAatOT U 0OOOCHOBBIBAIOT CBOE
pemienue, aeWcrBusa. llpencraBieHune pe3ynbTaTOB MAapHOM, TPYNIIOBOM  JIEATEIBHOCTH.
[TonroroBka cooOmIeHU W JOKIANOB. YYacTHE B JHAIOTe B COOTBETCTBHHM C IpaBUIIAMU
pEe4YeBOro MOBEACHUS.

Cratuka

Teopus: bnok. Peruar. PaBHOBecue TBepAbIX Ted. YCIOBHUS paBHOBeCHS. MOMEHT CHJIBIL.
[TpaBuno momeHToB. LleHTp TskecTn. McciemoBaHwWe pa3jIMYHBIX MEXaHUYECKHX CHCTEM.
KoMOuHUpOBaHHBIC 33]1a41, UCTIOIB3YS YCIOBHS PABHOBECHS.

Ipaxmuxka: VI3rotoBienue paboTaromiei CucTeMbl OJI0KOB.

Xapaxmepucmuka 0CHOBHbBIX 8U008 0esIMENbHOCHIU.

Anamu3 Tabmun, rtpadukoB, cxem. I[louck o0OBsicHeHUs HAOTIOJAEMBIM COOBITHSM.
Ompenenenrue CBOWCTB TPUOOPOB TO dYEpTEKaM U MOJEISIM. AHAW3 BO3HHUKAIOIINX
npoOseMHbIX cutyaruii. HaOmromath AecTBHE MPOCTHIX MeXaHW3MOB. [lo3HaKOMHTBCS C
(buznyecKoil MOJENbI0 «abCOMOTHO TBEpAOE Teioy». Pemarh 3amaun Ha NMPUMEHEHHE YCIOBUS
(mpaBuna) paBHOBecusi pbryara. IlpumeHsaTh ycimoBue (MPaBWIO) pPAaBHOBECHsI phluara Jjist
00BsICHEHUS NEHCTBUS PA3IMYHBIX HHCTPYMEHTOB, UCIIOJIb3YEMBIX B TeXHUKE U B ObITy. COOpKa
npuOOpOB M  KOHCTPYKIMU. Vcmonb3oBaHue W3MEpPUTENBHBIX NpUOOPOB. BrimosHeHue
Ja00PaTOPHBIX M MPAKTHIECKUX padoT. J[MarHocTrka U ycTpaHEHUE HEMCIIPAaBHOCTEH MTPUOOPOB.
BoicTpanBaHnue TrHUIOTE€3 Ha OCHOBAHMU UMEIOIIMXCS JaHHbIX. KOHCTpyHpoBaHue U
MoOJlenupoBaHue. BrllonHeHrWe 3a7aHuil M0 YCOBEPIIEHCTBOBaHHIO MpHOOpoB. PazpaboTka
HOBBIX BapUAHTOB OMBITOB. PazpaboTka u mpoBepKa METOJUKU IKCIEPUMEHTATbHON pabOTHI.

PaGora B manbix rpynnax. AHaIU3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIICHHUE,
nevctBusa. llpencraBieHue pe3yabTaToB IMApPHOM, TIPyNNoBOM aesTenbHOCTU. [loaroroBka
coobmeHuit u 10kIan10B. OCYIIECTBISAIOT CaMOOLIEHKY, B3aUMOOILICHKY JAESITeIbHOCTH. YdacTue
B TMAJIOTE B COOTBETCTBUU C MPaBUJIAMH PEUYEBOTO MOBEICHUS.

8 kiaacce

TenjioBble ABJIEHUS

TennoBoe pacmmpenue Tei. I[Iporecchl MmIaBIeHUs W OTBEPACBaHUS, HCHAPCHHS H
KoHJeHcanuu. Temnonepeaaya. BinaxxHoCcTh BO3/lyxa Ha pa3HbIX KOHTHHEHTAX.

Jlemoncmpayuu:

1. HaGmroneune TasHus Ab0a B BOJE.

2. CKOpOCTh HCTIAPEHUS PA3TUYHBIX KUAKOCTEH.

3. TerutoBble ABUTATENU OYAYIIETO.

Jlabopamopnule pabomul (¢ HCTOJIb30BaHHEM ofopynoBanusi «Touka pocray):

1. 3MeHeHus JUIMHBI TeJla PY HarpeBaHUM U OXJIaKICHUH.

2. OtnuBKa napauHOBOTO COJIATHKA.

3. HaOmroieHue 3a IIaBJIEHUEM JIbJA.

4. OT yero 3aBUCHUT CKOPOCTh UCHIAPEHUS KUAKOCTU?

5. HabnroneHne TerIonpoBOJHOCTH BOJIBI U BO3yXa.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU.



CamocrosTenbHO (POpMYIHPYIOT MO3HABATENIBHYIO 33/1a4y. YMEIOT C MOMOIIBIO BOIIPOCOB
n00bIBaTh  HepoCTallylo uHpopMaruio. Mcmonp3oBaHue U3MEPUTENBHBIX — MPHUOOPOB.
Beimonnenue 1a0opaTopHBIX M MpakTHUecKuX paboT. JlmarHocTMka ¥ yCTpaHEHHeE
HeucnpaBHocTell npuOOpoB. BeicTpamBaHuEe TMIIOTE3 HAa OCHOBAHWM MMEIOLIMXCSA JIAHHBIX.
KoHcTpynpoBaHue u MOJeIMpOBaHHUE.

BrimonHenue 3aganuii Mo yCoBEpIICHCTBOBAHHIO PUOOPOB. PazpaboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka W mpoBepka METOIUKHU SKCIEPUMEHTAIbHOUW paboTel. PaboTa B manbix
rpynnax. AHaTM3UPYIOT, BBIOMPAalOT W OOOCHOBBIBAIOT CBOE PpEIICHHE, JCHCTBUS.
[IpencraBnenue pe3ynbTaTOB MMAPHOW, TPYNIIOBOM JEATEIBHOCTH. YYacTHE B JHAIOrE B
COOTBETCTBUU C IIPABUJIAMU PEUEBOTO NOBEICHUS.

DJleKTpruecKHe siBJIeHHSA

Mukpomup. Mogenmn aroma, cymectBoBaBmme 10 Hadana XIX. HMcropus oTkpeiths u
JeMCTBUS TajdbBaHWYECKOro 3jemeHTa. Mcropus co3maHusi 3aeKTpo@opHON MamuHbl. OMbIT
BonbTa. Dnekrpuueckuii TOK B 3JIEKTPOJIUTAX.

Hemoncmpayuu (¢ ucnoJib3oBannem odopynoBanus «Touka pocTay):

1. Monenu atomMoB.

2. "'albBaHUYECKUE PTIEMEHTBHI.

3. PaboTa anexktpodopHOii MaTuHbI.

4. OnbiTel Boseta u ['anbBanm.

Jlabopamopusie pabomul:

1. Co3naHue ralbBaHUYECKUX 3JIEMEHTOB W3 MOJPYYHBIX CPEJICTB.

2. DIIEKTPUYECKHUI TOK B JKHIKOCTSX.

Xapaxkmepucmuxa OCHOBHBIX BUJIOB JI€ATEIBbHOCTH:

VYrpaBistoT CBOEH MO3HABATEILHONW U YUeOHOU NEATEIbHOCTHIO MOCPEACTBOM MOCTAHOBKHU
Leyieid, MIAHUPOBAHUS, KOHTPOJIS, KOPPEKUHMH CBOUX JCHCTBUA M OLIEHKH YCHEIIHOCTH
ycBoeHus. CpaBHUBAIOT CMOCOO M PE3yIbTaT CBOUX JIEHCTBHM € 0OpasloM - JIMCTOM
conpoBoxaeHus. OOHapyxuBalOT OTKJIOHEHHs. OOAyMBIBAIOT MPUYMUHBI  OTKJIOHEHUI.
OcymiecTBISAIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb. Vcronib30BaHne U3MEPUTENBHBIX TPHOOPOB.
Boimonnenune 71abopaTopHBIX M IpakTHUYECKUX paboT. JluarHoctuka M yCTpaHEHHUE
HeucnpaBHOCTel mnpuOopoB. BeicTpauBaHue THMIIOTE3 HA OCHOBAHWU HMEIOLIUXCSA JIaHHBIX.
KonctpynpoBanue 1 MOJEIMpPOBAHNE.

DJIeKTPOMATrHUTHbBIE SIBJICHUSI

MaruutHoe nosie B BemiecTBe. MaruuTHas aHomanusi. Maruutabie Oypu. PazHoBUAHOCTH
AIIEKTPOU3MEPUTENLHBIX TPUOOPOB. Pa3HOBUIHOCTH AIIEKTPOABUTATEINICH.

Hemoncmpayuu (¢ ncnoJib3oBanueM odopynoBanusi «Touka pocray):

1. HarnsaagHocTh NOBEICHUS BEUIECTB B MATHUTHOM TIOJIE.

2. IIpe3eHTanuu 0 MArHUTHOM TIOJI€ 3€MJIM U O MarHUTHBIX OYypsIX.

3. leMoHCTpanys pa3HOBUAHOCTEH 3JIEKTPOU3MEPHUTENBHBIX TPHOOPOB.

4. HarnsimHOCTh pa3HOBUAHOCTEH 3JEKTPOIBUTATENIECH.

Jlabopamopusie pabomul:

1. UccnenoBaHue pa3iuyHbIX 3JIEKTPOU3MEPHUTEIBHBIX TIPUOOPOB.

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCHIU.

VYrpaBisioT cBoeil Mo3HaBaTeNbHONW U y4eOHON JeSATeNbHOCTBIO MOCPEACTBOM MOCTAHOBKU
Lelel, IUTAaHUPOBAHMSI, KOHTPOJIS, KOPPEKLIHMU CBOMX JECHCTBUH M OLEHKU YCIHEIIHOCTH
ycBoeHHs. CpaBHMBAIOT CIOCOO W pe3ylbTaT CBOMX JEWCTBUM ¢ 00pa3loM - JHCTOM
conpoBokJeHusa. OOHapyxkHBaiOT OTKJIOHeHHs. OOAYMBIBAIOT NPUYMHBI  OTKJIOHEHHH.
OcCymecTBIAIOT CAMOKOHTPOJIb ¥ B3aUMOKOHTPOJIb.

OnTnueckue siBJEHUSA
Hcrounuku cBeTa: TEIJIOBBIE, JIIOMUHECLIEHTHBIE, HICKYCCTBEHHbIE. VI3rOoTOBIEHNE KaMEpHI -
oOcKkypa U HcclefoBaHHe W300pakeHUs C TMOMOIIBI0 MOJETH. MHOTOKpaTHOE H300paxKeHue



IIpeIMeTa B HECKOJBKUX IUIOCKUX 3€pKajiaX. M3roTOBUTH MEPUCKON U C €r0 NOMOIIbIO IIPOBECTH
HaOmonenus. [IpakThyeckoe HCIOJNB30BAaHUE BOTHYTBIX 3€pKajl. 3pUTENbHBbIC WIUIIO3HH,
MOPOXKAAEMBIE MPEIOMIIEHUEM cBeTa. Mupaxu. Pa3zButue BOJIOKOHHOM oNTUKU. Mcrionb30BaHue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu (¢ ncnojib3oBannem odopynoBanus «Touka poctay):

1. Pa3nuyHble HICTOYHUKYU CBETA.

2. N3o06paskenue mpeamera B HECKOJIBKHIX TUIOCKUX 3epKajiax.

3. N300pakeHre B BOTHYTHIX 3epKaJax.

4. Vlcionb30BaHKe BOJIOKOHHOM ONTHUKH.

5. YcrpoiictBo (hoToanmaparoB, KHHOIPOSKTOPOB, KAJICHI0CKOIIOB.

Jlabopamopuvie pabomul:

1. U3roToBnenue kamepsl - 00CKypa U UCCIE0BaHUE U300paKEHNUs C TIOMOILBIO MOIETH.

2. IlpakTnyeckoe MpUMEHEHNE TUIOCKUX 3epKall.

3. [IpakTHdeckoe uCNoIb30BaHNE BOTHYTHIX 3€pKaJl.

4. V3roToBiieHUE MEpUCKOTIa U HAOJIIOIEHUS C IOMOIIIbIO MOJIEIIH.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU.

VYrpaBisitoT CBOEH MO3HABATENLHON U YyUeOHOU JEeATEIbHOCTHIO MOCPEACTBOM MOCTAHOBKHU
LeJield, TUIAHUPOBAHUS, KOHTPOJIS, KOPPEKIMH CBOUX JEHCTBUHM W OLEHKH YCHEHNIHOCTH
yCBOEHHMSI. BBIIEISAIOT U QOpMYIHPYIOT MO3HABATENbHYIO I€Nb. BBIIENSIOT KOJIMYECTBEHHBIE
XapaKTepUCTUKH OOBEKTOB, 3a/JaHHble cioBamMH. [IpUHMMalT MO3HABaTENbHYIO LENb U
COXpaHSIOT €€ TPH BBHIMOJHEHWU YYEeOHBIX aeWCcTBUUA. OCO3HAIOT CBOW JeicTBUA. HMeroT
HaBBIKM KOHCTPYKTUBHOTO OOIIEHUS B MAJIBIX TPYIITIaX.

Yesi0BeK U mpupoaa

ABTOMaTHKa B Hamied >ku3HW. [Ipumepsl MCHOJB30BaHUS ABTOMATUYECKHX YCTPOMWCTB B
HayKe, Ha TPOM3BOJICTBE M B ObITY. CpencTBa cBsizu. Paawo u TeneBuaeHue. AbTepHATHBHBIC
WCTOYHUKHU dHEpruu. Bumabl anexrpocrannuii. HeoOXo1MMoCTh 5KOHOMHH TTPUPOTHBIX PECYPCOB
W WCHOJIb30BaHUs, HOBBIX DKOJIOTHYHBIX M Oe30macHbIX TexHojoruid. Hayka m Ge3omacHOCTh
JIIONEH.

Jlemoncmpayuu:

1. ®otoMarepuanbl U CIalIbl IO TEME.

Jlabopamopusie pabomul:

1.13ydyenue nelcTBUA CPENICTB CBSI3U, PAIUO U TEICBUICHUS.

Xapaxkmepucmuxa 0CHOBHBIX U008 OesAMETbHOCMIL:

CamocrosaTensHO (GOPMYJIUPYIOT TIO3HABATEIIbHYIO 3a1ady. YMeET (Wi pa3BUBAIOT)
CIOCOOHOCTH C MOMOIIBI0 BOIIPOCOB J100BIBATh HEOCTAIOIIYIO HH(GOPMALIHUIO.

9 kJjacc

Kunemarnka

CrnocoObl omMcaHusi MexaHuueckoro mpikeHus. Cucrema otcuera. IlpsmonuneiiHoe
nsxkenue. [Ipsmonuneiinoe paBHOMEpPHOE JBMKEHHE I10 MII0CKOCTH. [lepemenienre u ckopocTsb
IIPU PaBHOMEPHOM IMPSIMOJIMHEIHOM JBHXEHMU MO IUIOCKOCTH. OTHOCHUTENBHOCTh JBHKEHHUS.
Cnoxenue apwkeHud. IIpuHIMI He3zaBUCHMMOCTH JABWKeHMHA. KpuBonmHeiiHOe BHXKEHHE.
JIBikeHue Tena, OpOLIEHHOTO MOJ YIJIOM K TOPHU30HTY. PaBHOMEpHOE JABHXKEHHE IIO
OKpYXXHOCTH. YTrioBast ckopocTh. [leproa u uvacrota BpamieHHs. CKOpOCTh U YCKOpEHHE IpH
PaBHOMEPHOM JBM)KEHUH 110 OKPY)KHOCTH.

Jlabopamopnule pabomul (¢ HCTOJIb30BaHHEM obopynoBanusi «Touka pocray):

1.M3y4yenue aBM>KeHHs CBOOOIHO MAAIOLIETO Tea.

2.V3yuenue IBMXKEHUS 110 OKPYKHOCTH.

IIpumepHvie memol npOEKMHBIX U UCCIE008AMENLCKUX PADOM.:

1.0npenenenne CKOpPOCTH PABHOMEPHOTO [JBWKEHUS IPU HCIOJIb30BAHUM TpEHaXKepa
«OeroBas IOpOKKay.



2.Wctopuueckast PEKOHCTPYKIHS ONBITOB [amuies MO  ONpeaesieHHI0  YCKOPEHHS
cBOOOTHOTO Ta/ICHUS TEl.

3.IIpuHuumns! paboTel TPUOOPOB ISl ©I3MEPEHHS CKOPOCTEH M YCKOPEHUH.

4.Tlpumenenue cBOOOHOTO NMaICHUS U U3MEPEHUS PEaKIH YeIOBeKa.

5.Pacuer TpaekTopun ABM>KEHUS NIepcoHaxkel paccka3oB P.Pacma.

Xapaxmepucmuxa 0CHOBHbBIX 8UO008 0esTMENbHOCHI:

Urenne W OOCYKICHHE TEKCTa CTaTed HMHTEPHET-CAWTOB, OOCYXICHHE JOKIAJ0B U
MIPE3CeHTAINi, COCTaBJICHUE U PEUICHHE 3a7a4, 00CYXIeHUE CIIOCO00B pemieHus (TIOArOTOBKA K
OI'D no ¢usuke).

JAunamuka

WNuepunaneupie cucrtembl otcuera. Cuna. 3axkoHsl HbroToHa. JIBukeHue Tena 1oj
NeMCTBHEM HECKOJIbKMX CHJI. [IBMKEHHE CHCTeMBbl CBSI3aHHBIX Tell. JIMHaMHMKa paBHOMEPHOTO
JBUKEHHS] MaTepUaIbHON TOYKU MO OKpY)XHOCTU. Kiacchl cmil. 3aKOH BCEMHPHOTO TATOTEHUS.
IBuxenue mnaHeT. MckycctBeHHble crnyTHUKH. CosHeuHas cuctema. Vcropus pa3BUTHA
npencrasieHuit o Beenennoit. Ctpoenue u 3Bosonus BeeneHHoiM.

Jlabopamopnvle pabomul (¢ ncnoib30BaHeM o6opynoBanus «Touka pocTay):

1.3mepeHune Macchl Teja ¢ UCHOJb30BaHUEM BEKTOPHOTO PA3JI0KEHUS CUITBI.

2. V3yyeHne KWHEMATHKH W JIWHAMHKH DPaBHOYCKOPEHHOTO IBIDKEHHUS (Ha TpuUMepe
MaIlliHbI ATBYy1a).

3. N3yueHne TpeHUs CKOJIBKEHUSL.

Ipumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1.Wctopuueckas pekoHCTpyKIUs onbIToB KynoHa 1 AMOHTOHA 110 ONpeAeNICHUIO BEITUYNHBI
CHJIBI TPEHUS CKOJIbKEHMSL.

2. TlepBble UCKYCCTBEHHBIC CITYTHUKA 3E€MJIH.

3. Kak omimyarorcss MexaHMUYECKHe MpOLEecchl Ha 3eMile OT MEXAHHYECKHUX IPOIECCOB B
Kocmoce?

4. Tena ComaevHoi cucteMbl. OTKPBITHS HAa KOHYHUKE TIEpa.

Xapakmepucmuka 0CHOBHbIX 6UO08 OesIMENbHOCU.

Urenue u oOCyKIeHHE TeKCTa CTaTell MHTEpHET-CAWTOB, OOCYXIEHHME JOKIAaJOB U
IIPE3EeHTALMH, COCTaBIEHUE U PELICHHUE 3a1ad, 00CyXAeHUE clIocO00B peleHus (IOAT0TOBKa K
OI'D o dusuke).

HNMmnysbe. 3aK0H cOXpaHEeHUs UMITYJIbCA

Nmnynec. U3MeHeHne uMmysinbca MarepualibHOM Touku. Cucrema Tell. 3aKOH COXpPaHECHUS
HMITYJIbCA.

Ipumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1.PeakTuBHOE IBUYKEHUE B IPUPO/IE.

2. PaccnenoBanue JITII c momoIpto 3aK0Ha COXpaHEHUs UMITYJIbCA.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU.

Urenne u o0OCyXJEHHE TEKCTa CTaTel WHTEPHET-CaWTOB, OOCYKIEHHE JOKIAI0B H
Mpe3eHTAIlH, COCTaBIIEHUE U pelIeHHe 3a/1a4, 00CYyKIeHIEe CIOCO00B pelieHus (MoAroToBKa K
OI'D no ¢usuke).

CraTrnka

PaBHoBecue Tenma. MoMeHT cuibl. YcClIoBUSL paBHOBecus TBepaoro tena. IIpocTbie
MEXaHU3MBI.

Jlabopamopnule pabomul (¢ HCTOJIb30BaHHEM obopynoBanusi «Touka pocray):

1.0Onpenenenue HEHTPOB Macc Pa3IMUHbIX Tel (TPU CIOco0a).

IIpumepHvie memol npOEKMHBIX U UCCIE008AMENLCKUX PADOM:

1.IlpumeHeHne MPOCThIX MEXaHU3MOB B CTPOUTENBLCTBE: OT 3EMJITHKH JI0 HeOoCKpeoa.

2. UccnenoBaHne KOHCTPYKIMH BEJIOCUTIEA.

Xapaxmepucmuxa 0CHOBHbBIX 8U008 0esIMeNbHOCHIU:
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UreHne u 0OCYXKJICHHE TEKCTa CTaTeil WHTEPHET-CAlTOB, OOCYXJCHHE [OKIAJOB U
NPE3CHTALNH, COCTaBJICHUE U PEIIeHHe 3a1a4, 00CyKJeHHEe CII0COO0B pemeHus (II0Ar0TOBKa K
OI'D no ¢usuke).

MexaHnnveckue KoJ1e0aHusi U BOJHBI

Mexannueckue konebanus. IIpeoOpazoBaHHMe SHEPrUM TPU MEXAHHMUYECKUX KOJIeOaHMIX.
MareMaTHueCKiUii W TNPYKHUHHBIA MasTHUKH. CBOOOJHBIC, 3aTyXalolUe M BBIHYXICHHBIC
Kosebanus. Pezonanc. Mexannueckue BOTHBI. [|JIMHA U CKOPOCTH BOJIHEI. 3BYK.

Jlabopamopnvle pabomul (¢ ncnob30BaHNeM oGopynoBanus «Touka pocTay):

1.M3y4yenune kosiebaHuil HUTSHOTO MasiTHHUKA.

IIpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

1.CtpyHHBIE My3BbIKQJIbHBIE HHCTPYMEHTHI.

2. KonebarenbpHbIe CUCTEMBI B TIPUPOIE U TEXHUKE.

Xapaxkmepucmuka 0CHOBHbIX 6UO0E OesIMENbHOCU.

Utenue u oOCyXKJeHHE TEKCTa CTaTeid HWHTEpPHET-CaWTOB, OOCYXKJEHHE JOKIAJIOB H
MPE3CHTAIINI, COCTABICEHNE U PEIICHHUE 3a7a4, 00CYXJICHHE CIIOCO00B pelieHus! (MMOAroToBKa K
OI'D no ¢usuke).

DJIeKTPOMATrHUTHbIE KOJIe0AHUS U BOJIHBI

[lepemennsiit anexktpuyeckuii Tok. KosnebarenbHblii KOHTYp. BbIHYXK€HHBIE U CBOOOIHBIE
OM kosnebanus. DM BOJHBI M KX CBOWCTBA.

Ipumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

1.TIpuHIIUTIBI paTUOCBS3H U TEIICBUICHUS.

2. Bnmusstane OM u3nydeHuit Ha )KUBBIC OPTaHU3MBI.

3. M3roTtoBneHue yCTaHOBKH JJI IEMOHCTpPAIMH OMBITOB o DOMIU.

4. DnextpomarautHoe usnydenne CBY-neun.

5. Mctopuyeckasi peKOHCTPYKITUSI ONIBITOB AMITepa.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU.

Urtenne u oOCyKIeHHWE TEKCTa CTaTeld HWHTEPHET-CAaWTOB, OOCYKIEHHE JOKIAJI0OB U
Mpe3eHTAalli, COCTaBIIEHUE U pElIeHHE 3a/1a4, 00CYKIeHHE CIIOCOO0B pelieHus (MoAroToBKa K
OI'D o dusuke).

Ontuka

Uctounuku cBera. [lelicTBusi cBeTa. 3aKOH MPSMOJIMHEHHOTO paclpOCTpPaHEHHS CBETA.
3akoH oTpakeHus cBeTa. [locTpoeHne n300pakeHHi B TJIOCKOM 3epKajie. 3aKOH MPEeIOMIICHUS
CBETa Ha IUIOCKOHM TpaHHUIle JIBYX OJHOPOAHBIX Mpo3padyHbix cpen. [Ipenomienue cBera B
npusMme. Jlucnepcus csera. SIBieHue MOJHOTO BHYTPEHHETO OTpaykeHusl. JInH3bl. TOHKHE JTHH3BI.
[TocTpoenre M300paKEHU, CO3/JaBacMbIX TOHKMMH JIMH3aMH. ['71a3 u 3peHwme. OnTudeckue
PUOOPHI.

Jlabopamopnvle pabomul (¢ NcnoJIb30BaHeM 00opynoBanus «Touka pocTay):

1.DxcnepuMeHTaIbHas TPOBEPKa 3aKOHA OTPAKCHUS CBETA.

2. VIamepenue nokasaresis MPeoMIICHUS BOIBI.

3. Usmepenue GpoKycHOTO pacCTOSHUS COOMpArOIIei JTHUH3BI.

Ipumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

1.WcTopus uccneaoBaHus CBETOBBIX SBICHUU.

2. Ucropuyeckas peKOHCTPYKIUS Teneckona ["amunes.

3. UsroroBnenue kaneigockoIa.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCHIU.

Utenne u o0OCyXJE€HHE TEKCTa CTaTel WHTEpPHET-CaliTOB, OOCYXKIEHHE OKIaI0B U
MIpe3eHTAIlNI, COCTABIICHUE U PEIICHHE 3a/1a4, 00CYKJIeHHE CIIOCOO0B pelieHus (MMOAroToBKa K
OI'D no ¢usuke).

Du3uKa aTOMa U AaTOMHOI0 A/Apa
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Crpoenue aroma. [lornomenue u ucmyckaHue cBera aroMaMu. ONTHYECKHE CIEKTPBI.
OmnbiTel Pesepdopaa. Ilnanerapuas mozens atoma. CTpoeHHE aTOMHOTO spa. 3apsaoBoe U
MaccoBO€ 4Hcia. SepHblE CHUJIbl. DHEPrusl CBA3M ATOMHBIX SJEp. 3aKOH paJMOaKTHBHOIO
pacnaga. Anbsga- u 6era-pacnazpl. [IpaBuna cMmemenus. Snepusie peakuuu. JleneHue U CUHTE3
anep. SnepHas sHeprertuka. Mcrounuku sHepruu ConHua M 3Be3d. Perucrpauust siaepHbIX
M3JIy4eHU. BiusHue paavoakTUBHBIX H3JIYy4EHMH Ha JKHMBbIE OpraHusmsel. Jlozumerpusi.
DKOJI0rH4ecKHe MpoOIeMbl IEPHOIN SHEPTreTUKH.

IIpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

1.WcTtopus uzyueHus atoma.

2. Msmepenue KIIJ1 comaeuHoii 6arapen.

3. HeBummbIe M3TydeHUs B CIIEKTPE HATPETHIX TeEI.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU.

Utenue u oOCyXKJeHHWE TEKCTa CTaTeld WHTEPHET-CAaWTOB, OOCYXKJEHHE JOKJIAJI0B U
MPE3CHTAIINI, COCTABICEHNE U PEIICHHUE 3a7a4, 00CYXJICHHE CIIOCO00B pelieHusl (MMOAroToBKa K
OI'D no ¢usuke).

®opmbl OpraHu3anuu o6pa3oBaTeJIbLHOIO Mpolecca:

- TpynmnoBas;

- UH/IUBUyabHas;

- (ppoHTANIbHAS.

Benyummme TexHoJioruu:

Hcnonb3yroTess 3eMeHThl CIEAYIOMUX TEXHOJIOTHI: MPOeKTHas, MpoOIeMHOro o0ydeHus,
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHAS, KPUTUYECKOTO MBIIUIEHUs, MPOoOIEMHOro Juasora,
UrpoBasl.

OcHOBHBIE MeTOIbI PA0OTHI HA YPOKe:

Benymumun ~ Metogamu  0oOydeHMsI  SIBIISIFOTCAL: YaCTUYHO-TIOUCKOBOH,  MeTox
MaTEMaTU4YECKOTO MOAEIUPOBAHUS, AKCHOMATUYECKUN METO.

DopMbl KOHTPOJIS:

Tax kak 3TOT Kypc SIBJISETCS JOTIOJHUTENIbHBIM, TO OTMETKA B OajylaX HE CTaBUTCSL.

VYuamuiics yuuTcs OLEHMBATh ce0s W JPYyruxX caMm, YTO IO3BOJISIET pa3BUBAaThb YMEHHUs
caMOaHallM3a U CIIOCOOCTBYET pa3BUTUIO CaMOCTOSATEIBHOCTH, Kak CBOWCTBY JIMYHOCTH
yuaierocs. BpIsBiIeHHE MPOMEXKYTOUHBIX M KOHEUHBIX PE3yJbTaTOB YYallUXCS MPOMCXOIUT
gyepe3 MPaKTUYECKYIO IeATeIbHOCTh; 3a4e€THbIE PabOThI:

* TeMaTHuyecKas NOoJ0OpKa 3ajady pa3iMyHOIO YPOBHS CIOXHOCTH C IPEICTaBICHUEM
pa3sHbIX METOJIOB PELICHHs B BUJE TEKCTOBOI'0 JOKYMEHTA, NMpe3eHTaluH, (pum-aHuManuu,
BHIEOPOJIMKA WK WED — cTpanuub (caiita);

* BBICTAaBKa [IPOEKTOB, IPE3EHTAIIHA;

* JIEMOHCTpALUs 3KCIIEPUMEHTa, KaYeCTBEHHOW 3aJjaull C KaueCTBEHHBIM (YCTHBIM WM B
BUJIE NIPUJIOKEHUS, B TOM YMCIIE, IPE3EeHTAalMel) ONMCcaHueM Ipoliecca Ha 3aHATHH, (ecTuBaie
HKCIIEPUMEHTOB; (PU3UUECKUE OJTUMITUA/IBL.
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KaneﬂnapHO-TeMaanecxoe IJIAHUPOBAHUE 7 Kiacc

[arta Hcnons3oBanue
[POBEICHUS 000pyI0BaHHMs LICHTPA
No €CTECTBEHHO-HAYUYHOHU U [Ipumeua
/1 i Gaxr Tema sausris TeXHonoquegI?oﬁ pHI/Ie
HamnpaBieHHocTel «Touka
pocTta»
1. BBenenue (14)
1 BBonnoe 3ansartue. Llenmn u 3agaun | KomnerotepHoe
Kypca. Texnuka 6€30MacHOCTH 000pyi0BaHKE
2. Pojib hKCieprMeHTAa B JKU3HU YesioBeka (34)
Cucrema eMHULL, TIOHATHE O KomnerotrepHoe
2 MPSIMBIX U KOCBEHHBIX 00opyoBaHue
M3MEPEHUSIX
duznyeckuil sxkcnepuMeHT. Buasl | O6opynoBanue s
(bU3MYECKOTO IKCIIEPUMEHTA. J€MOHCTpAaIi
3 [MorpenrHocTh M3MepeHus. Buapr
MTOTPEIIHOCTEN U3MEPEHUS.
Pacuér norpentHocti u3mMepeHus
JlaGopaTtopnas pabota OGopynoBanue s
4 «3mepenne o6beMa TBEPIOTO 1abopaTopHbIX paboT U
tenay. [IpaBuna odpopmieHus YUEHUYIECKUX OTIBITOB
1abopaTOpHO PabOTHI
3. Mexanuka (84)
5 PaBHOMepHOE 1 HEpaBHOMEpPHOE
JIBUKCHUS
6 I'paduueckoe npencraBneHne OBopyoBanme 11
JBUKCHUS
71a00paTOPHBIX paboOT U
Pemenne rpaduyeckux 3amad, YYEHHYECKUX OTIBITOB (Ha Oase
7 pacder IyTH ¥ cpeHei ckopoctn | KOMILIEKToB jutst OI'9)
HEPaBHOMEPHOT'O JABMKEHUS
8 [ToHsiTHE UHEPIIMH U UHEPTHOCTH.
entpobexxHas cuia
9 Cuna ynpyrocru, cuiia TpeHus
JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH O6opyoBaHMe st
10 CHJIBI YIIPYTOCTH, BO3HUKAIOWICH B | j1aG0paTOpHBIX paboT U
IIPYKUHE, OT CTCIICHU YUEHUYECKUX OTBITOB (Ha 06aze
AeopMaLiu IIPYKHHBD) KomIuiekToB i OI'9)
JlaGopatopHas paboTa
11 «Omnpenenenne koxppuureHTa
TpPEeHUs Ha TPUOOMETPE»
JlaGopatopHas paboTa OBopytoBanue U1
12 «HccnenoBanue 3aBUCUMOCTH 1aBopATOpHBIX PaboT H
CHWJIBI TPEHUS OT CHUJIBI
YUEHUYECKUX OTIBITOB
HOPMAJILHOTO JTABJICHHS)
4. I'mapocraTuka (124)
13 | HnotHocTs. 3anaua uaps [epona | OGopyaoBaHue st
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Pemenne 3a/1a4 1oBEBINIEHHON

JIEMOHCTpaLui

14 CJI0KHOCTH Ha PacyeT IJIOTHOCTH
BellleCTBa
15 Pemenue 3aga4 noBBILIEHHOM
CJIO’KHOCTH
16 JlaBneHune KUIKOCTH U Ta3a. Obopynosane s
3akon ITackams ACMOHCTpann
17 CooOuiaromuecs cocyabl
Jlabopartopnast pabota
18 «M3roTOBIIEHHE MOJIENH
(dhoHTaHA»
JlabopaTtopnas pabota O6opynoBaHue s
19 «M3roTOBIIEHHE MOJIENH 11aGopaTOPHBIX PadoT 1
(onranay YYEHHUECKHUX OTBITOB (Ha 0aze
KOMILIEKTOB 111 OI'D
3akoH [lackans. JlaBnenue B
20 KUJKOCTSX M ra3ax.
IManpaBnuyeckre MalIvHbL.
CooOmaromuecs cocyabl
21 BriTankuBaromas cusa. 3aKoH OGopynoBanue s
Apxumena. nemoucTparmii Relion
JlaGopaTtopnast pabota OGopynoBaHue s
22 «BbIsiIcCHEHUE YCITOBHSI TUTABAHUS 1a00paTOPHBIX paboOT U
TEI YYCHHUYECKHUX OIBITOB
23 biox 3aga4 Ha 3axoH Ilackans,
3aKOH Apxumena O60pyHOBaHHf AT
nemoucTparmii Relion
o4 brnox 3amau Ha 3akoH Ilackains,
3aKOH Apxumena
5. Craruka (104)
25 biiok. Peryar
PaBHOBECHE TBEpPIBIX TEII. O6opynosanue 1is
26 MowmenT cuibl. [IpaBuio ACMOHCTpalu1
MOMEHTOB.
Ilentp Tsxectu. Uccnenoranue
27 Pa3INYHBIX MEXaHUYECKUX O6opynoBanue s
CUCTEM JIEMOHCTpaIi,
28 KomOuHMpOBaHHBIE 3a/1a4H, obpasopatenbHbIi HAOOP 1O
UCTIOJIB3YSI YCIIOBHS paBHOBECHS MCXaHHKE, MCXaTPOHIKE 1
pobortorexnuke [Tumuapa
29 KomMOunupoBanHsbie 3a1auu,
UCTIOJIB3YSl YCIOBUSI paBHOBECHS
JlaGopatopHas paboTa
30 «H3rorosnenue pa60TaIOIHeI7I O60pyﬂ0BaHHe s
cucTeMsl 0110K0B». OpopMieHre | paGopatopHsix paboT Releon
paboTHI Y YYEHUUYECKUX OTBITOB (Ha
31 PaGora Hag mpoekToM «biokmy. 0aze kommiekToB s OI'D

JlaGoparopHas paboTa
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«M3rotoBiieHne paboTaroen
CUCTEMBI OJIOKOBY

Jlaboparopnas paboTa

O6opynoBanue 1Jis

32 «M3roToBiieHne paboTaromen nabopaTopHbIx pabot Releon
CHCTEMBI OJIOKOBY U YYCHUYECKUX OIBITOB

33 O(l)OpMJIeHI/Ie pa60TbI KOMHBIOTGPHOC

34 3amura mpoeKToB obopynoBaHue
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Kaneﬂnapﬂo-TeMaaneCKoe IMJIAHUPOBAHUE 8 knace

Jara npoBegenus

Ucnonp3oBanue
000pyIOBaHUS IIEHTPA

No €CTECTBEHHO-HAYYHOU U ITpumeua
Tema 3ansaTus N
n/m 1Al dakr TEXHOJIOTUYEeCKON HUE
HamnpaBieHHocTel «Touka
pocTa»
1. BBenenue (14)
BBonHoe 3ansarue. Llenu n Kommnbroreproe
1 3a7a4M Kypca. TexHuka 000opyI0BaHNE
0€30MaCHOCTH.
2. TennoBble siBnenus (12 u)
Pa3nooOpaszue TenmoBbix
. Kommnbroreproe
2 ssieHui. TeroBoe pacimmpeHue
00opyI0BaHNE
TeN
JlabopaTtopnas pabota OGopynoBanue s
3 «/3MeHeHUs IIMHBI Tela IIPU nabopaTopHbIX paboT U
HarpeBaHUU W OXJIKJICHUI) YYEHHUECKHUX OTBITOB
Temnonepenaua Habmonenue
P OGopynoBanue s
4 TETJIOMPOBOJHOCTH BOJIBI U .
JIEMOHCTpAIUit
BO3JlyXa
JlaGopaTtopHnast pabota
5 «3mepenue yaenbHOU
TEMNOEMKOCTH PA3INIHBIX Obopynosanue s
BELIECTBY 1a00paTOPHBIX paboOT U
YUEHUYECKUX ONBITOB (Ha
[naBnenue u oTBEpICBaHUE. 6ase KOMIUIEKTOB u1st Ol
6 JlabopaTtopnas pabora «OTirBKa
napaUHOBOTO COJIIATHKAY
JlaGopaTtopnas pabota OGopynoBaHue s
7 «Habmonenue 3a miaBjIcHUEM 71a00paTOPHBIX paboOT U
JbJIa» YUEHUYECKUX OTIBITOB
8 Pemenue onumnuanueix 3a1a4d Ha | O6opynoBanue s
ypaBHEHHUE TEIIOBOro OanaHca JIEMOHCTpAIHi
9 Pemenue onuMnuaaHeix 3aa4d Ha
pacuéT TEIIOBBIX MPOIECCOB O60pyﬂ0BaHHve AT
JEMOHCTpAINi
10 JlaGopaTtopust KpucTaiuorpaduu
11 Hcnapenue u koHaeHcanus O6opynoBanue st
JIEMOHCTpaIui
CocraB atmocdepsl, HaOIIOACHNE
(epsr, O6opynoBanue s
12 nepexoja HEHAChIIIEHHbBIX TApOB .
JIEMOHCTpaIuit
B HACBIIICHHBIE
13 BnaxxHocTh BO3/1yXa Ha pa3HbIX O6opynoBanue s
KOHTHUHEHTAX JIEMOHCTpauit
3. DaekTpuyeckue sijeHus (84)
14 Mukpomup. Monenu atoma, O6opynoBanue s
cyuiecTBoBaslue 10 Havana XIX | meMoHcTpanui
15 Hcropus OTKpbITUA U AEUCTBUSA
rajbBaHUYECKOTO 3JIEMEHTA Kommnsroreproe
obopyoBaHue
16 Ucropus cozganus
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ANMEeKTPOGOPHOI MAITUHBI

17 OmneiTel Bosibra. Onexrpuyeckuii | KomnerorepHoe
TOK B AJIGKTPOJIUTAX 00opyoBaHue
18 Pemrenne onumnuaaneix 3a1a4 Ha | OOopyaoBaHue s
3aKOHBI TIOCTOSTHHOTO TOKa JICMOHCTPAITHA
Hab6nronenue 3aBucumMoctu
OOGopynoBanue 1Jis
19 COTIPOTHBIICHUS IPOBOJIHHUKA OT .
JEMOHCTpPAITHA
TEMIIEPATYPhI
Jlaboparopuas paboTa
OOGopynoBanue 1Jis
«OrmpeneneHnue CTouMoCTu
. 1ab0paTOPHBIX paboOT U
20 M3pacX0I0BaHHOM
YUEHUYIECKUX OTBITOB (Ha
AIEKTPOIHEPTHH 10 MOIITHOCTH
N 6a3e komruiekToB st OI'D
MOTPEOUTEIIS U IO CUETUUKY)
21 Pemenne onmummnuaaneix 3a1ad Ha | OGopynoBaHue 1is
TEIUIOBOE JICHCTBHE TOKA JIEMOHCTPAITHA
4. DJIeKTPOMATHUTHBbIE siBJIeHUs (34)
DNEKTPOMArHUTHBIC SBJICHHUS.
OGopynoBanue s
22 DNEeKTPON3MEPUTETLHBIE 9
JIEMOHCTpAITHA
prOOPHI
23 MarauTHas aHOMaJHsl.
MarunuTHbie Oypu O6opynoBaHue st
24 PasznoBugnoctu ACMOHCTpaun
AJIEKTPOIBUTATENCH
5. OnTuyeckue siBjaenus (74)
o5 HcTounuku cBeTa: TEIUIOBBIE,
JIOMUHECIICHTHbBIE
OGopynoBaHue s
MHoroKpaTHO€ N300pakeHNE JIEMOHCTpAIIHA
26 peMeTa B HECKOJIBKUX TUIOCKHUX
3epKajax.
97 N3roToBUTH NEPUCKOII U C €TO0 O6opynoBanue st
MOMOIUIBIO IPOBECTH HAOMIOACHUS | AEMOHCTpALUN
28 [IpakTdeckoe nCHob30BaHNE O6opynoBanue st
BOTHYTBIX 3€pKal JIEMOHCTpAIi
3puTeNbHbIE UIUTIO3UHY,
29 MOPOXKIAEMbIC MPEIOMICHUEM
cBera. Mupaxu
O6opynoBanue st
30 Pa3BuTHE BOJIOKOHHOM ONTUKHU JEMOHCTPALIHiA
31 Hcnonb3oBaHue 3aKOHOB CBETa B
TEXHUKE
6. HesroBek u npupoaa (44)
32 ABTOMAaTHKa B HallleH )KU3HU
33 Panuo u teneBunenne KowMmrbloTepHOe
obopynoBaHue
34 ANbTepHATHUBHBIE HCTOUHUKU PyA

SHepruu. Buasl amekTpocTaHumii
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Kaneﬂnapﬂo-TeMaaneCKoe INIAHUPOBAHUE 9 kiacce

Jarta npoBegenus

Ucnonp3oBaHue
000pyIOBaHUS IIEHTPA

No €CTECTBEHHO-HAYYHOU U ITpumeu
Tema 3ansaTus N
n/m IaH dakr TEXHOJIOTUYEeCKON aHue
HamnpaBieHHocTel «Touka
pocTa»
1. Beenenue (14)
1 BBonnoe 3ansatue. Llenn u 3amaun | KomnbrorepHoe
Kypca. Texnuka 0€30MacHOCTH. 000py1I0BaHNE
2. Kunematuka (7 4)
2 CriocoObl onucanust O6opynoBanue 11
MEXaHUYECKOTO JIBHIKCHUSI JIEMOHCTpaIuit
[IpsimonurHelHOE paBHOMEPHOE
OGopynoBanue s
3 JBUKEHHE 0 TUIOCKOCTH? CMOTps 8
. JIEMOHCTpaIuit
13 KaKOM TOYKHU HAOJI0/1aTh
4 OTHOCUTENHHOCTH JIBHKCHHUSI. OOGopynoBanue s
CrosxeHne IBYKEHUH JIEMOHCTpai
Jlabopamopnvie pabomol:
pamop p OGopynoBanue s
«M3ydenne NBM>XEHUST CBOOOTHO
5 1a00paTOPHBIX paboOT U
najaroliero tena», «Mzydenue
YUEHUYIECKUX OTIBITOB
JBIDKCHUSI TeJIa TI0 OKPY>KHOCTH
Kak u xyna nosjerena BuIIHEBast
6 KocTtouka? Pacuer TpaekTopuu OGopynoBaHue s
JIBU>KEHUS TEJT U MEPCOHAXKEHN JIEMOHCTpaui
pacckasoB P.Pacms o Mionxaysene
Hcropuueckast pekOHCT us
p P PYyKIL OGopynoBaHue s
7 onbITOB ["anunes no onpeaenecHUIO .
JEMOHCTpAaIHii
YCKOpEHUS g
Omnpenenenrue CKOPOCTU
8 PaBHOMEPHOTO JIBIXKEHUS TpU O6opynoBanue st
UCIIOJIb30BaHUU TPEHaXepa JEMOHCTpAIHii
«0eroBast TOPOKKa»
3. Innamuka (84)
9 Cuna Bonu, cuna yoexaenust unu | ObopynoBanue Jis
cuia - ¢puszndeckas BelIuyuHa? JEMOHCTpAIi
10 Jlabopamopnas paboma:
«/3MepeHne Macchl Teay Obopynosanue s
- 71a00paTOPHBIX padoOT U
11 JIBukeHue Tena noja aeicTBueM VICHHYECKHX OTBITOB
HECKOJIbKUX CHUJI
19 JIBUKEeHHE CUCTEMBI CBSI3aHHBIX O6opynoBanue s
TEJ JIEMOHCTpAINiA
Jlabopamopnuvie pabomul: Ob6opynoBanue s
13 «M3ydyeHue TpeHHs CKOJIBXKEHHUsS» | J1a00paTOpHBIX paboT U
YUEHUYECKUX OTIBITOB
14 JluHamuKa paBHOMEPHOTO O6opynoBanue s
JIBUYKEHHUS 110 OKPY>KHOCTH JEMOHCTpAIHA
Ucropus pa3zsutus
N . O6opynoBanue s
15 npesacTaBiacHu o BeeneHHo.

ConHeuHas cuCTeMa.

JIEMOHCTpanui
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OTKpBITUSL HA KOHUUKE IEpa.

OGopynoBanue 1Jis

16 [lepBBle HCKyCCTBEHHBIE .
CIYTHUKH 3eMIIH R
4. Umnyabc. 3aKoH coXpaHeHHs1 MMITYJIbca (349)
17 Kaxk BbI IXTy Ha30BeTE... KoMIbIoTepHOe
18 PeaktuBHOE NBHKEHUE B IPUPOE. o0opyioBaHue
19 Paccnenoanue JITII ¢ nomompro | KomnerorepHoe
3aKOHA COXpPaHEHMsI UMITYJIbCa 00opyi0BaHue
5. Cratuka (24)
Jlabopamopnas paboma: O6opynoBanue st
20 «OrpeienieHue IEHTPOB Mace 1abopaToOpHBIX PaboT
pa3auyYHbIX Te (TpU criocoda)» YYEHHUYECKHUX OIBITOB
[IpuMeHeHnne npocThIX
21 MEXaHHU3MOB B CTPOUTEIILCTBE: OT Kommproreproe
00opyI0BaHNE
3eMJISTHKH J10 HeOoCckpeba
6. Mexanuyeckue Kojie0aHusi M BOJHBI (34)
22 Buas MassTHUKOB U X KOJIEOAHUH
23 Yro IICPEHOCUT BOJIHA? O60py}10BaHI/Ie TS
24 KonebarenbHble cUCTEMBI B JIeMOTCTpat
MIPUPOJIC U TEXHUKE
7. DJIeKTPOMATHUTHBIE KOJIe0AHHUS U BOJHBI (24)
o5 DKcrepuMeHTalIbHAs TPOBEPKA Kommnberoreproe
cBolicTB DM BoJIH 000pyTI0BaHNE
Uccnenosanue
Kommnberoreproe
26 AJIEKTPOMArHUTHOTO M3TydCHUS oBopyIoBaHHe
CBY-neun
8. OnTuka (44)
27 N3rotoBnenue moaenu KommbrorepHoe
Kajeiockona 00opyoBaHue
28 DKcrepuMeHTallbHas MPOBEpKa O6opyL[OBaHHf: TUIS
3aKOHA OTPaKEHHsSI CBETa JIEMOHCTpAIHii
Jlabopamopnas paboma: OOGopynoBaHue s
29 «M3mepenune mokazaTenst 71a00paTOPHBIX padoOT U
PETOMIICHUS BOJIBI» YUEHUYECKUX OTIBITOB
30 Kak otnuuarorcs nmokasarenu O6opyz[03aHHf: TUIS
IPENOMIICHUS I[BETHOTO CTEKIIa JEMOHCTpAIi
9. ®u3uKa aTOMa M ATOMHOT0 siaApa (44)
31 [Tornomenue u ucIyckaHue cBeTa
atomaMu. ONTHYECKHE CIIEKTPHI.
32 N3mepenue KIIJI conneunoi
Oatapeu K
OMITIBIOTEPHOE
33 Bausnaue Pa,[[PIoaKTPIBHHX obopynoBaHue
U3ITyYEHHUH Ha )KUBBIE OPTaHU3MBI
34 CriocoOBbl 3aIUTEL OT

PaaAOaKTUBHBIX HBHyIIeHI/II\/'I
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