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YpoBeHb 00111eT0 00pa3oBanus (Kacc): ocHosHoe o0bwee obpasosanue, T - 9 Kiaccol

KommaectBo wacoB: 34 yacos (7 knacc), 34 wacos (8 knacc), 34 uaca (9 knacc)

TOUYUKA ) POCTA

Pabouas mporpamma s yyammxcss 7/ - 9  KJIaccoB COCTaBlieHa Ha OCHOBE MPHUMEpPHOU mporpaMmbl No ¢usuke a1 7 — 9 kiaccoB (mMoj peaakiueit
Kysznemnosa A.A.), M.: «IIpocsemenuey, 2017



IHosicHuTEIbHASA 3aAIUCKA

JlononHuTeNbHAS pabovas MporpaMMa eCTeCTBEHHOHAYYHOM HAIPaBICHHOCTH «3aHUMaTelbHas pu3nka» st 7 - 9 KI1accoB COCTaBJICHA HA OCHOBE
PUMEPHOH Mporpammbl o Gusuke st 7 — 9 knaccos (mox penaknuer Kysnenosa A.A.), M.: «I[Ipocemenue», 2017 1 coOOTBETCTBYET
- ®enepanbHoMy 3akony «O0 obpazoBanuu B Poccuiickoit @enepaunm» Ne273-03 ot 29.12.2012 roaa;
-DenepansHOMy 00pa30BaTeIbHOMY CTAaHAAPTY OCHOBHOTO 001Iero 00pa3oBaHus, YTBepKIEHHOMY ITpuKa3oM MuHucTepcTBa 00pa3oBanus U Hayku PO
Nel1897 ot 17.12.2010 rona;
-IIpuka3zy MunucrepctBa oOpasoBanus U Hayku PO Nel1577 ot 31.12.2015 r» O BHeceHUM U3MEeHEHUH B (efiepanbHblil 00pa30BaTeNbHBIM CTaHAAPT
OCHOBHOTO 00111eT0 00pa30BaHMsl, YTBEPKIEHHBIN TpUKa3oM MuHuUCTEpCcTBa 00pa3oBanus u Hayku PDy» Nel1897 ot 17.12.2010 romax»
-O6pa3oBaTenpHOM MporpaMMe OCHOBHOTO O0IIero oOpa3oBaHus;
-Yaebnomy miany OV;
- [IpumepHO# Tporpamme OCHOBHOTO 0011ero oOpa3zoBanus 1o ¢pusuke (6a30BbIi YpOBEHB).

[Tporpamma paccuntana Ha 34 gaca — 1 yac B Henenmio B 7 kiacce, 34 yaca — 1 gac B Hezednro B 8 kiacce, 34 daca — 1 yac B Henenmto B 9 kiacce.

JlarHast paboyast mporpaMma BHEYPOUHOU JAEITEILHOCTH 0 Gu3uke it 7 — 9 KITaCCOB COCTABJICHA C YIETOM METOIUICCKIX PEKOMEH/IAITHI 110
CO3JaHUIO U QYHKIIMOHUPOBAHUIO B 00I11€00pa30BaTEIbHBIX OpPraHN3alusIX, PacloI0KEHHbBIX B CEJILCKOM MECTHOCTH U MaJIbIX TOpoJax, IIEHTPOB
00pa3zoBaHMs €CTECTBEHHO-HAYYHOUN M TEXHOJIOTHYHOU HarnpaBiaeHHOCTeH («Touka pocTtay) (yTBepKaeHBI pacropsikeHneM MUHUCTEPCTBA TTPOCBEIICHUS
Poccuiickoit @eneparuu ot 12.01.2021 1. Ne P-60 1 mpegycmaTpuBaeT NpoBeACHUE 3aHITHI C UCTIOIB30BaHHEM 000pymoBaHus 1ieHTpa « Touka pocTay

IInanupyembie pe3yJibTaThl

Peanu3zarust mporpamMmsel criocoOCTBYET JOCTHIKEHUIO CIICTYIONTUX Pe3yJbTATOB:
JInyHocTHbIE:

B chepe muuHOCTHBIX YHUBEPCATbHBIX YUEOHBIX ACUCTBUM yJaIIUXCS:

* yueOHO-TI03HaBaTEIbHBIA UHTEPEC K HOBOMY yueOHOMY MaTepuaity U crnocodaM peuieHus: HOBOM 3aauu;

* OpUEHTAIMsl Ha MOHUMAaHHE MPHYUH yclieXa BO BHEYYEOHOW NEATENbHOCTH, B TOM YHCJIE Ha CAaMOAHAJIU3 M CaMOKOHTPOJb pe3yjibTaTa, Ha aHallu3
COOTBETCTBUS PE3YJIbTATOB TPEOOBAHMSIM KOHKPETHOM 3a/1a4H;

* CIIOCOOHOCTD K CAMOOILIEHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH BHEYYEOHOU JesITENLHOCTH;

Obyuarowuiics noay4um 603MONCHOCHb O (POPMUPOBAHUA!

* BHYTPEHHEH MO3WIMHM MIKOJbHHUKA HA YPOBHE IOJIO)KUTEIHHOTO OTHOIICHHUS K IIKOJIe, TMOHUMAaHUS HEOOXOIMMOCTH Y4YEHHS, BBIPAKCHHOTO B
npeoOnagaHuy yaeOHO-TI03HaBaTEeIbHBIX MOTHBOB,;

* BBIPQXKEHHOM YCTOWYMBOM yueOHO-1T03HABATEIbHON MOTHUBALIUY YICHHSI;

* YCTOMUYMBOrO y4yeOHO-1I03HABATEILHOIO HHTEpPECa K HOBBIM OOIIMM crioco0am pelieHus 3a/1a4



MeTal’Ipe}]MeTHl)Ie:

B cdepe peryasiTHBHBIX YHUBEPCAIBHBIX Y4€OHBIX JEHCTBUN yIalUXCS:

* INIAHUPOBATH CBOU JACUCTBUS B COOTBETCTBUM C ITOCTaBJICHHOW 3a/1a4eii U yCIOBUSAMHU €€ peanu3aliy, B TOM YUCIIE BO BHYTPEHHEM IUIAHE,

* YUUTBHIBaTh YCTAHOBJIEHHBIE [TPaBUJIa B IUIAHUPOBAHUU U KOHTPOJIE CIIOCO0A PEIICHUS;

* OCYILECTBJIATh UTOTOBBIN M ITONIArOBBI KOHTPOJIb IO PE3YJIBTATY;

* OLICHMBATh MPaBWJIBHOCTH BBINIOJHEHMS JEHCTBHS HAa YpOBHE aJ€KBATHOW PETPOCHEKTUBHOMN OIIEHKH COOTBETCTBUS PE3Y/bTATOB TPEOOBAHMSIM JAHHOMN
3aJ1a4M U 3aJa4HON 00J1aCTH;

* 3JICKBATHO BOCIIPUHMMATh IIPEJIOKEHUS U OLIEHKY yUUTEJEH, TOBAPUILEH, POJUTENEH U IPYrUX JIFOJIEH;

* pa3nuyaTh Croco0 U pe3yabTaT ACHCTBHUS.

Obyuaiowuiicsi NOIYYUM 603MOACHOCIb HAYYUMCA.!

* B COTPY/IHUYECTBE C YUUTEIEM CTaBUTh HOBbIE yUEOHbIE 3a/]aUu;

* IPOSIBJIATDH MTO3HABATEJIbHYIO MHUIIMATUBY B y4€OHOM COTPYIHHUYECTBE;

* CaMOCTOSITEIBHO aJIEKBATHO OIICHUBATh MPAaBHJIBHOCThH BBIMIOJHEHHUS JEHCTBUS U BHOCHTh HEOOXOIMMBbIE€ KOPPEKTHBBI B MCIOJHEHHE KaK IO XOJy €ro
peanM3anyy, TaKk U B KOHIIE JCHCTBHS.

B cdepe noznaBaTeIbHBIX YHUBEPCATBHBIX YUCOHBIX JCHCTBUN yUalTUXCS:

* OCYILECTBJIATh MOUCK HEOOXOOUMOM HH(QOpPMAIMM AJsi BHINOJHEHHUS BHEYYEOHBIX 3aJaHUN C HCIOJb30BAaHUEM YYEOHOW JUTEPAaTypbl U B OTKPHITOM
nH(OPMALMOHHOM MPOCTPAHCTBE, SHIUKIIONIEINH, CIIPABOYHUKOB (BKJIIOUYas AJIEKTPOHHBIE, IU(POBBIE), KOHTPOJIUPYEMOM IIPOCTPAHCTBE

WNurtepnera;

* OCYIIECTBJIATH 3aMKCh ((hUKcalrio) BEIOOPOYHOM HHPOPMAIIUK 00 OKpYXKAIOIIeM MHUpe U 0 cebe caMoM, B TOM yuciie ¢ noMolbto uacrpymentos UKT;

* CTPOUTH COOOIIEHUS, POCKTHI B YCTHOM U MUCbMEHHOU (opme;

* IPOBOJIUTH CPAaBHEHUE M KJIaCCU(DUKALIMIO 110 33JaHHBIM KPUTEPHSIM;

* YCTaHaBIIMBATh MPUUYNHHO-CIIEJACTBEHHBIE CBSI3U B U3y4aeMOM Kpyre SIBICHU;

* CTPOUTH paccyKIeHUs B (hopMe CBS3H MPOCTHIX CYX ACHUN 00 00bEKTe, ero CTPOCHHUH, CBOMCTBAX U CBSI3aX;

Obyuarowuiics noay4um 603MONCHOCHb HAYUUMbCA!

* OCYIIECTBJIATH PACIIMPEHHBIN NOMCK HH(OPMALIMHU C HCTIOIH30BAHHEM PECYpPCOB OMOIMOTEK U ceTH MHTepHeT;

* 3aMKChIBaTh, GUKCUPOBATH HHGOPMAIUIO 00 OKPYKAIOIIUX SBJICHUAX C TOMOIIbIO HHCTpyMeHTOB MKT;

* OCO3HAHHO U MPOM3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM M MUCbMEHHOU hopme;

* OCYIIECTBIIATH BHIOOP Hanboee F3PPEeKTUBHBIX CIOCOO0OB PelIeHus 3a7]au B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHIA,

* CTPOUTH JIOTHYECKOE PACCYK/ICHUE, BKIIOYAIOIIEE YCTAHOBICHUE IPUUUHHO-CIIEICTBEHHBIX CBA3EH;

* MOT'YT BBIWTH Ha TEOPETUUYECKHIN YPOBEHb PEIICHUA 3a/1au: PEIICHHUE M0 ONpPEIEICHHOMY IUIaHy, BJIaJIEHUEe OCHOBHBIMHM NMPUEMAMH PEIICHUS, OCO3HAHUS
JESATENBHOCTH MO PEIICHUIO 3a/1a4H.



B chepe KOMMYHHKATHBHBIX YHUBEPCAIBHBIX YIEOHBIX IEHCTBUN yUaIIUXCs:

* AJICKBATHO HCIIOJIb30BaTh KOMMYHMKATHUBHBIC, NPEKIE BCEr0 - pEYEBBbIC, CPEACTBA Ul PEUICHMS pa3JIMYHBIX KOMMYHMKATHBHBIX 3a7a4, CTPOUTH
MOHOJIOTUYECKOE COOOIICHHE, BIAJETh AUATOTHYECKON (OpMON KOMMYHHMKALIMW, HCIONB3Yys, B TOM uucie cpeacrBa u uHCTpyMeHTHl WKT n
JUCTaHLIMOHHOTO OOLIEHUS;

* IOITyCKaTh BO3MOXKHOCTh CYLIECTBOBAHUS Yy JIOJIEH pa3IMYHbIX TOYEK 3PEHHUsS, B TOM UMCIIE HE COBMAJAIOIINX C €T0 COOCTBEHHOM, 1 OPUEHTH pOBaThCs Ha
MO3UIMIO TapTHEpa B OOIIEHNH U B3aUMOJICHCTBUM;

* YUHUTHIBaTh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHAIIMY PA3IMYHbIX O3ULUI B COTPYIHUYECTBE;

* (popmynupoBaTh COOCTBEHHOE MHEHHE U MO3UIIHIO;

* TOTOBApUBAThCS U MIPUXOIUTH K OOIIEMY PEIIEHHIO B COBMECTHO JIEATEIbHOCTH, B TOM YUCJIE€ B CUTYallUU CTOJKHOBEHHSI HHTEPECOB;

Obyyarowuiics NOIYYUM 803MONACHOCHb HAYYUMbCA.!

* YUHUTBHIBaTh U KOOPAUHUPOBATH B COTPYAHUUECTBE OTIUYHBIE OT COOCTBEHHON MO3UIIMU IPYTUX JIIOEH;

* YUUTBIBaTh pa3Hble MHEHUSI U HHTEPEChl U 000CHOBBIBATH COOCTBEHHYIO MO3HUIINIO;

* IOHUMAaTh OTHOCUTEIBHOCTH MHEHHI U MOJIXOJIOB K PELICHUIO MPOOIEMBbIL;

* APryMEHTUPOBATh CBOIO MO3UIMIO U KOOPAMHUPOBATH €€ C MO3ULMSIMU MAPTHEPOB B COTPYIHUYECTBE IPU BHIPAOOTKE OOILEro peuieHus B COBMECTHOM
NESITEIIHOCTH;

* 33J1aBaTh BOIIPOCHI, HEOOXOAUMBIE AJIsl OPraHU3alui COOCTBEHHOMN AEATEIBHOCTU U COTPYAHUYECTBA C ITAPTHEPOM;

* OCYILECTBJIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAUMYIO B3aUMOIIOMOIb.

IIpenmeTtHbIe:

- OPUCHTHUPOBATLCS B SABJICHUAX U 00BEeKTax OKpYXaruero Mupa, 3HaTb I'paHUIbl UX IPUMEHUMOCTH,
- IIOHUMAThb OIMPCACICHHUA (bPISI/I‘leCKI/IX BCJIIMYMH U IIOMHUTH OIIPEACTIAIOIINC (bOpMYJ'IBI;

- IOHUMAaTb KaKuM (1)I/I3I/I‘ICCKI/IM IIpUHIOUIIAM WU 3aKOHaM IIOJYHUHAKOTCS TC WJIKW UHBIC OOBEKTHI U SIBJIEHUSA IIPpUPOJIbI;
- 3HaHUC MOACJIN ITIOKUCKa peIHeHI/Iﬁ JJIA 3a1a4 I10 (I)I/ISI/IKG;

- 3HATb TCOPECTUYCCKHUEC OCHOBbI MATCMATHUKH.

- [IpUMCYAaTh MOJCIIN SIBJICHUH K 00BEKTOB OKPYKaroumero Mmupa,

- AHAJIM3UPOBATH YCJIOBUEC 3a1aYHU;

- Hepe(l)OpMyJ'II/IpOBaTB " MOJCIIMPOBATH, 3aMCHATH UCXOAHYIO 3a1a1y I[perfI;

- COCTABJIATH IJIAH PCIICHU,

- BbIIBUT'AThb U MMPOBEPATH MpCAJIaracMbIC IUIA PCIICHUS TUIIOTC3bI;

- BJIaICTb OCHOBHBIMU YMCTBCHHBIMHU OIICpAlIUAMU, COCTABJIAIOIMINUMUA ITOUCK PCIICHUS 3aa1H.



Coaep:kanue NporpaMmsl
7 Kaacc

BBenenne. BromHoe 3ansaTue. Llenn u 3agaun kypcea. Texauka 6e30macHOCTH.

PoJib 3xcniepuMeHTa B JKU3HHU YeJI0BeKa.

Teopus: I3yduTh OCHOBBI TEOPHUH NOrpenIHocTer. IlorpemnocTy npsiMbIX 1 KOCBEHHBIX U3MEPEHHM, MAaKCUMAaJIbHAS ITOTPEIIHOCTh KOCBEHHBIX U3MEPEHUH,
y4eT NOTPEIIHOCTeH U3MEepEeHul pu NocTpoeHuu rpagukoB. [Ipencrasienne pe3ynbTaToB U3MepeHuil B popme Tabnuil u rpaduKoB.

Ilpakxmuxa: OCHOBBI TEOpPUU MOTPEIIHOCTEH MPUMEHSTh MPU BHIIOJHEHUH SKCIEPUMEHTAIBHBIX 3a/lady, MPaKTUYECKUX padoT. (¢ HMCHmoJIb30BaHHEM
obopynoBanusi «Touka pocra»)

Xapaxmepucmuka 0CHOBHBIX 81008 0esIMENbHOCHU.

[IpuBouTE MpuUMeEpPHl 0O0BEKTOB M3ydeHUsT PU3NKU (PU3NUYecKue SIBJIECHUS, PU3NYECKOe TeJo, BElIecTBO, (pusndeckoe nosie). HabmronaTe 1 aHan1u3upoOBaTh
¢duszmveckue siBneHus ((HUKCUPOBATH M3MEHEHHSI CBOMCTB OOBEKTOB, CpaBHUBATh MX M 0000maTh). [I03HAKOMUTBCA C IKCMEPUMEHTATBLHBIM METOJIOM
uccaenoBanust nmpupoabl. Coopka mpuOOpoB M KOHCTPYKIMH. Mcnonb30BaHne M3MEPHUTENBHBIX MTPHUOOPOB. BrimonmHeHNE 1a00paTOPHBIX M MPAKTHYE CKUX
paboT. JlnarnocTuka u ycTpaHeHUE HeHcIpaBHOCTEN MPUOOPOB. BricTpauBaHue rumnoTe3 Ha OCHOBAHWU UMEIOIINXCS JaHHBIX.

Mexanuka.

Teopusi: PaBHOMEpHOE M HEpPaBHOMEPHOE NBIKEHHE. | 'paduueckoe MpeacTaBieHUE ABWXKEHUs. Pemienne rpaduyeckux 3amad, pacueT MyTH W CpeaHei
CKOPOCTH HepaBHOMepHoOro nBuxkeHus. [lonstne wHepuum u wuHepTHOCTH. LleHTpoOexkHas cuna. IlpuMeHeHune AaHHBIX (GU3WYECKUX MOHSATHH B
KU3HEAEATEIBHOCTHU YesioBeka. Cuia ynpyrocTH, CHjla TPEHUSI.

IIpaxmuka: ViccnegoBanue 3aBUCUMOCTH CHUJIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTeNeHu AepopManuu npyxuHel. Onpenenenue kodpdunueHTa
TpeHus Ha TpuboMeTpe. (¢ Hcnoab30BaHueM odopyaoBanus «Touka pocray)

HccnepoBanue 3aBUCMMOCTH CHJIBI TPEHHUSI OT CHIIBI HOPMAJIbHOTO JaBJICHUSI.

Xapaxmepucmuka 0CHOBHbIX 81008 0esIMENbHOCU

Ananu3 Ttabmui, rpaduxos, cxem. [louck oObsicHeHus HabmogaeMbiM cOObITHAM. OlpenereHre CBONCTB MPUOOPOB MO yepTexamM U MOJAeTsIM. AHaau3
BO3ZHUKAIOMIKUX MPOOJIEMHBIX cuTyanuii. M300paxars cucreMy KOOpAMHAT, BEIOUPATh TENO OTCYETA U CBSI3BIBATh €r0 C CHCTeMO# koopAuHAT. Mcnoap30BaTh
CUCTeMY KOOpJMHAT Ui W3Y4eHHUs MpsSMOJIMHEHHOro nBrkeHus Teia. COopka mpuOOpOB U KOHCTPYKIUH. lcmonb3oBaHue M3MEPUTENbHBIX MPUOOPOB.
Brinosinenue 1abopaTopHBIX U MPaKTHUYECKUX padoT (¢ ucmoJib3oBanueM oboopynoBanus «Touka pocra»). /luarHocTrka U ycTpaHeHUE HEUCIIPABHOCTEH
npubopoB. BricTpanBaHue THUIOTE3 HAa OCHOBAaHMM MMEIOIIUXCS JaHHBIX. KOHCTpynpoBaHHe H MoOJenupoBaHHe. BbllonHeHHWE 3aJaHuil 110
YCOBEpLICHCTBOBaHUIO NMpUOOpoB. Pa3paboTka HOBBIX BapHaHTOB OMBITOB. Pa3paboTka M mMpoBepKa METOJMKH SKCIepUMEHTalbHOW paboThl. PaboTta B
MaJbIX Tpynnax. AHJIN3UPYIOT, BBIOMPAIOT U 0OOCHOBBIBAIOT CBOE pelleHue, neiicTBud. IpeacTaBnenue pe3ynbTaToB NapHOM, TPYNIOBOM JEeSITEIbHOCTH.
VYyactue B quanore B COOTBETCTBUY C NIPAaBUJIAMH PEUEBOTO TIOBEICHUS.

I'mapocraTuka.

Teopus: 3akoH Apxumena, 3akoH Ilackais, rHIPOCTaTHYECKOE TaBICHUE, COOOIIAIOIINECS COCY/bI, THAPABINYECKUE MAIIUHBI.



Ilpakmuxa: 3a0a4u: BRITAIKMBAIONIAs CHJIAa B PA3IMYHBIX CHCTEMax; MPHOOpHI B 3ajavax (CooOmIaromuecs COCyapl, THAPABINYECKHE MAIIUHbI, PHIYarH,
OJIOKH).

DKcrepuMeHTaANIbHbIE 3a/1aHuUs:

1)usmepenue cuiibl Apxumera,

2)u3MepeHre MOMEHTa CHIIbL, IEHCTBYIOLIETrO Ha phlyar,

3)usmepeHue pabOThl CHIIBI YIPYTrOCTH MPH MOJBEME I'py3a C MOMOIIBIO MOJBMYKHOTO WJIM HEMOJBIKHOTO OJOKa(C MCMOJb30BaHUEM 000pPYA0BaHMS
«Touka pocra»)

Xapaxmepucmuka oCHOBHBIX 81008 0esIMENbHOCU.

Ananu3 tabnuu, rpadukos, cxeM. ITouck oObscHeHus HaOmonaeMbIM coObITHSIM. COOpKa MpUOOPOB U KOHCTPYKIMH. Vcrnonb3oBaHHE U3MEPHUTEIbHBIX
npuOopoB. BrinosHeHne 1a0OpaTOPHBIX M MpakTHUEeCKUX paldoT. J[MarHOCTMKa U yCTpaHEHUE HeucHpaBHOCTel mpuOopoB. BeicTpamBanue rumores3 Ha
OCHOBAaHMHU HUMeEIONINXCs JaHHbIX. KoHCTpyupoBaHue W MojenupoBaHue. PaboTa B ManbIX rpynmnax. AHaIU3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE
pemenue, aeiictBus. [lpeacraBieHue pe3ynbTaToB MapHOM, TPyNNoBOMl nesTenbHOCTH. [loaroToBka cooOlIeHUN M JOKIaJ0B. YdacTue B JUAJIOTe B
COOTBETCTBUU C MPaBUJIAMU PEUEBOTO MOBEICHUSI.

Craruka.

Teopus: bnoxk. Peiuar. PaBHoBecue TBepAbIX Tel. YcinoBusi paBHOBecus. MomeHT cuitbl. [IpaBuino MmomenToB. Llentp Tsbkectu. MccnenoBanue pa3inuHbIX
MexaHu4yeckux cucrteM. KoMmOMHUpOBaHHBIE 3a/1a4H, HCIIOJIb3YS YCIOBUS paBHOBECHSI.

Ilpakmuka: I3roToBieHne pabOTAIOIICH CHCTEMBI OJIOKOB.

Xapaxmepucmuka 0CHOBHbIX 81008 0esIMENbHOCU.

Anamu3 tabnun, rpadukoB, cxeM. [louck oObsIcHeHHsT HaOMOmMaeMbIM cOOBITUSM. OmpeneneHre CBOMCTB MPHOOPOB MO YepTekaM W MOJACIAM. AHAIu3
BO3ZHUKAIOMIMX MpOOIeMHbIX cuTyanuii. Habmonate neficTBue mpocThiX MexaHU3MOB. [lo3HakOMUTBCS ¢ (PU3HYECKON MOJEIbI0 «abCOMIOTHO TBEPIOE
Teno». Pemare 3amaun Ha mpuUMEHEHHUE YCIOBHs(IIpaBuia) paBHOBecHs pbluara. [IpumeHsTh yciaoBHe (MPaBUIIO) PaBHOBECHS pblyara JUisi 0ObSICHEHUS
NEUCTBHS Pa3IMYHBIX HHCTPYMEHTOB, UCIOJIb3YEMBIX B TEXHUKE U B ObITy. COOpKa mprOOpOB U KOHCTPYKIUI. Vcronb30BaHne H3MEPUTENIbHBIX TPHOOPOB.
Brinosinenue 1abopaTopHBIX M MpakTHUYEeCKUX padoT. JlMarHocThka WyCcTpaHEHHE HeHCIpaBHOCTEeH mpubOopoB. BricTpanBaHue rumnore3 Ha OCHOBAHUU
uMeroluxcs aanHbiX. KoHcTpynpoBaHue u MojenupoBanue. BeinonHeHue 3aaHuil M0 yCOBEPILEHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka u mpoBepKa METOUKHU IKCIIEPUMEHTATBHON pabOTHI.

PaGora B manbix rpynnax. AHaIU3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE perieHue, neicTBus. lIpencraBiieHue pe3ynbTaTOB MapHOW, TPYIIOBOU
nestensHOCTH. [loaroToBka coobuieHuiit 1 AoknaaoB. OCyIECTBISIOT CaMOOIICHKY, B3aMMOOIICHKY JIEATEIbHOCTH. YUYacTHe B JUAJIIOTE€ B COOTBETCTBHH C
MIpaBUJIAMU PEUEBOTO MOBEICHUSI.



8 kiaacce

TenioBble ABICHUS.
TermmoBoe pacmupenue tei. [Ipoueccsl MIaBieHuss 1 OTBEPAEBAHUS, UCTIAPEHUS U
KoHJeHcauuu. Temnonepeaaya. BinaxkHocTh BO3/1yXa Ha pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu: 1. HabmoneHue TassHus Jib/ia B BOJIE.
2. CKOpOCTb MCTIApEHUS PA3INUHbBIX KUAKOCTEH.
3. TerutoBble qBUTATENU OYIYILIETO.
Jlabopamopnule pabomul (¢ ucnoab3oBanneM odopynoBanns «Touka pocray)
1. I3MeHeHus JUIMHBI TeJla PU HarpeBaHUM U OXJIaKICHUH.
2. OtnuBKa napauHOBOTO COJIATHKA.
3. HaOmroneHue 3a IIaBJIEHHUEM JIbAA
4. OT 4ero 3aBUCHT CKOPOCTh UCTIAPEHHUSI JKUJIKOCTHU ?
5. HaGmronenue TenaonpoBOAHOCTH BOJIBI U BO3AyXA.
Xapakmepucmuka 0CHOBHbIX UO0E 0esIMeNbHOCHIU.
CamocrosTenbHO (POPMYIHUPYIOT IMO3HABATENBHYIO 3a/ady. YMEIT € IMOMOIIbIO BOINPOCOB J00BIBaTh HEAOCTarolly0 HH(popmanuto. Mcnonb3oBaHue
U3MEpUTENBHBIX TPUOOPOB. BhiNonHeHNEe 1a00paTOPHBIX U MPAKTUYECKUX paboT. JIMarHOCTHKA U YCTpaHEHHE HeHCIpaBHOCTEN npuOopoB. BricTpanBanue
TMIIOTE3 Ha OCHOBAHNU MMEIOLINXCS TaHHbIX. KOHCTpyHpoBaHue U MOJEIMpPOBaHHUE.
BeimonHeHne 3agaHMii 1O yCOBEpPUIEHCTBOBaHMIO NpUOOpoB. Pa3zpaboTka HOBBIX BapHaHTOB OMNBITOB. Pa3paboTka W mpoBepka METOAMKH
SKCIIEpUMEHTaNbHON paboThl. PaboTra B Manblx rpynnax. AHAIU3UPYIOT, BBIOMpAalOT M OOOCHOBBIBAIOT CBOE pemeHue, aelctBus. IlpencraBnenue
pe3yiIbTaTOB MAPHOM, IPYNIIOBON AEATEIBHOCTU. YYacTHe B TUAJIOre B COOTBETCTBUHU C NIPaBUIIAMH PEYEBOTOIIOBEICHHSL.

DJleKTPUYeCKUe SABJICHUS.

Mukpomup. Mognenun atoma, cymectBoBaBiine A0 Hauyana XIX. Mcropust OTKpbITHS M JEHCTBUS TaJlbBAaHUYECKOTrO 3neMmeHTa. Mcrtopus co3pganus
anektpodopHoil MamuHbl. OnbIT BosbTa. DNeKTpudYecKuii TOK B AJIEKTPOJIUTAX.
Hemoncmpayuu: (¢ ucnosib3oBanueM odopynoBanusi «Touka pocray)

1. Moxenu atoMOB.

2. 'anpBaHUYECKHE DJIEMEHTHI.

3. PaboTa snexkTpodopHON MaIIUHBbI.

4. OnbiTel Bonbra u 'anpBanm.

Jlabopamopuvie pabomul:

1. Co3naHue ralbBaHUYECKUX 3JIEMEHTOB U3 MOJPYYHBIX CPEJICTB.

2. DAEKTPUYECKUN TOK B HKHUIKOCTSX.



Xapaxkmepucmukxa OCHOBHBIX BUJIOB J€SITEIbHOCTH:

VYpaBiisioT cBOEH 1103HABATENbHON U y4EOHOMN JESTENbHOCTHIO IOCPEACTBOM MOCTAHOBKH 1I€JIEH, IUIAHUPOBAHMSI, KOHTPOJIS, KOPPEKLIUU CBOMX JEHCTBUI U
OLIEHKH YCHEUTHOCTH ycBOeHHs. CpaBHUBAIOT CIIOCOO M Pe3yabTaT CBOMX JAEHCTBHUII ¢ 00pa3loM - JIMCTOM conpoBoXkaAeHUS. OOHAPYKUBAIOT OTKIOHEHUS.
OOQyMBIBaIOT TMPHYUHBI OTKIOHEHHWH. OCYIIECTBISAIOT CAaMOKOHTPOJIb WB3aWMOKOHTPOJIb. VIcronb30BaHME W3MEPUTENBHBIX NpHOOpoB. BrImonHeHMe
71a00paTOPHBIX M MPAKTHUECKUX padoT. /[MarHocTHKa W yCTpaHEHHE HEUCIpPABHOCTEH NpuOOpOB. BricTpanBaHWe TMNOTE3 Ha OCHOBAHMU HMMEIOIIHXCS
naHHbIX. KOHCTpyHpoBaHue 1 MOJETUPOBAHHUE.

DJIEeKTPOMATHUTHbBIE SIBJICHUS.
MaruutHoe mosne B BemiecTBe. MarHuTHas aHomanus. MarHuTHele Oypu. Pa3HOBHIHOCTH 3J€KTpPOM3MEpPUTENbHBIX MpubopoB. PasHOBHIHOCTH
AIEKTPOBUTATEIICH.
Hemoncmpayuu (¢ ucnoJib3oBannem ooopynoBanusi «Touka pocray):
1. HarnsagHoCTh MOBeIeHUs BENIECTB B MATHUTHOM IIOJIE.
2. Ilpe3eHTanuy 0 MarHUTHOM I10J1€ 3eMJIK U O MarHUTHBIX OypsX.
3. leMoHcTpanys pa3HOBUAHOCTEH 3IEKTPOU3MEPUTETHHBIX TPHUOOPOB.
4. HarnsiiHOCTh pa3HOBUIHOCTEN 3JIEKTPOIBUTATEIICH.
Jlabopamopnuvie pabomut: 1. ViccnenoBaHue pa3IMuHbIX 3J1€KTPOU3MEPUTEIBHBIX TPUOOPOB.
Xapakmepucmuka 0CHOBHbIX UO0E 0esIMENbHOCHIU.
VYrpaBastoT CBOEH NO3HABATEILHON U YU€OHOH JIEATEILHOCTHIO MIOCPEACTBOM TIOCTAHOBKY 11€JIeH, TUTAHUPOBAHMSI, KOHTPOJIS, KOPPEKIIUU CBOUX JCUCTBUHN U
OLIEHKH YCHEIHOCTH ycBOeHUsl. CpaBHUBAIOT CIIOCOO M PE3yabTaT CBOMX ACHCTBHH ¢ 00pa3lOM - JIMCTOM CONPOBOXKIEHUA. OOHApYKUBAIOT OTKIOHEHUS.
OOyMBIBatOT MPUYUHBI OTKIOHEHUH. OCYyLIECTBIAIOT CAMOKOHTPOJIb U B3aUMOKOHTPOIb.

OnTnyeckue siBJICHHA.

VicTouHMKM CBeTa: TEIUIOBbIE, JTFOMMHECIIEHTHBIE, HCKYCCTBEHHbIE. V3roToBieHe KaMmepbl - 00CKypa U UCCIIeI0BaHUE N300PaKEHUsI C MTOMOIIBIO MOJIEIH.
MHorokpaTHoe U300pakeHue npeMeTa B HECKOJIbKUX IJIOCKUX 3epKajiaX. M3roTOBUThH MEPUCKOIl U C €ro MOMOIIBIO ITPOBECTH HabmtoaeHus. [IpakTuueckoe
HCII0JIb30BAHNE BOTHYTBIX 3€pKajl. 3pUTEIbHBIE WUIIO3UH, IOPOXKAaeMbIe NIPEJIOMIIEHHEM cBeTa. Mupaku. PazButne BonokoHHOM ontuku. Mcnons3zoBanue
3aKOHOB CBETa B TEXHUKE.

Hemoncmpayuu(c ucnosib3oBaHueM odopynoBanusi «Touka pocray)

1. Pa3nnyHble HCTOYHUKH CBETA.

2. U306paskeHue mpeaMera B HECKOJIbKHUX IUIOCKUX 3€pKajax.

3. N300pakeHne B BOTHYTBIX 3epKajax.

4. Vcrionb30BaHME BOJIOKOHHOW ONTHKH.

5. YerpoiicTBo ¢oToarnmnapaToB, KHHOIPOEKTOPOB, KAIEHJ0CKOIOB.

Jlabopamopnvie pabomul:



1. U3roToBnenune kamepsl - 00CKypa U UCCIIEI0OBaHUE U300PaKEHUS C IOMOILBbIO MOJAEIIH.

2. IIpakTuyeckoe NpUMEHEHNE TIIOCKUX 3EPKaJl.

3. [IpakTHueckoe UCII0Ib30BAHUE BOTHYTHIX 3€pKal.

4. V3roToBiieHUE NEpUCKOTIa ¥ HAOIIOIEHUS C IIOMOILIBIO MOJETH.

Xapaxmepucmuka oCHOBHBIX 81008 0esIMENbHOCU.

VYpaBisioT cBOEH 1M03HABATENbHON U y4eOHOMN JesTENIbHOCTHIO OCPEACTBOM ITOCTAHOBKH 1ieJIeH, INIaHUPOBAHUS, KOHTPOJISI, KOPPEKIIUM CBOUX JIEHCTBUHN U
OLICHKH YCHEIIHOCTH YCBOEHUs. BBIAENAIOT U GOpMYIHPYIOT MO3HABATENIbHYIO 1€Nb. BBIIENSIOT KOIMUECTBEHHbIE XapaKTEPUCTUKH OOBEKTOB, 3aJaHHbIE
cinoBamu. [IpUHMMArOT TO3HABATEIBHYIO IIEJIb U COXPAHAIOT €€ MPH BBHIMOJHEHUWYUYEOHBIX AehcTBHM. OCO3HAIOT CBOM JeWcTBHS. VIMEIOT HaBBIKK
KOHCTPYKTHUBHOTO OOIIEHUSI B MaJIbIX TpyIIax.

YesioBek u npupoaa

ABromaTHKka B Hamel ku3HH. [IprMepsl MCHONB30BaHUS aBTOMATUYECKHMX YCTPOMCTB B HayKe, Ha MPOU3BOJACTBE U B ObITy. CpenctBa cBsa3u. Paguo u
TejeBUieHHEe. AJbTEpHATUBHbBIE UCTOYHUKHU 3Hepruu. Bunpl anextpoctannmii. Heo6xoauMocTh SKOHOMUN MPUPOTHBIX PECYPCOB M UCIHOIB30BAHUS, HOBBIX
AKOJIOTUYHBIX U O€30MacHBIX TeXHOJoTH. Hayka n 6e30macHOCTh JTIOCH.

Jlemoncmpayuu: 1. hoTOMaTepUabl U CIANIBI IO TEME.

Jlabopamopusie pabomul: 1. 3ydeHne neMCTBUN CPEICTB CBS3H, PAIUO U TEICBHUICHHUS.

Xapaxmepucmuka 0CHOBHBIX 81008 0esIMENbHOCU

CamocrosaTensHo (HOPMYITHPYIOT TO3HABATEIBHYIO 3a7ady. YMEKT (WIM DPa3BUBAIOT) CIMOCOOHOCTh C TOMOIIBIO BOMPOCOB JO0OBIBATH HEIOCTAIOIYIO
nH(popManuio.
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9 kaacc

Kunemaruka
Crioco0bl onrcaHusi MexaHnueckoro ABmxeHus. Cucrema otcuera. [IpsmonuneitHoe neukenue. [IpsimonuHeitHOe paBHOMEPHOE ABMKEHHUE TIO TJIOCKOCTH.
[lepemernienne U CKOPOCTh MIPU PABHOMEPHOM MPSIMOJIUHEHHOM JBMXKEHHUH MO TIOCKOCTH. OTHOCUTENBHOCTD JBIKeHUs. Crioxkenue aprwkenuil. [Ipunumn
HE3aBHUCHUMOCTH JIBIKeHUI. KpuBonuueiiHoe nemwkenue. J[BrkeHue Tena, OpoIeHHOro o1 YIiIoM K TOPU30HTY. PaBHOMEpHOE NBMYKEHUE 1O OKPYKHOCTH.
VYrnosas ckopocTs. [lepros u yactora BpaieHus. CKopocTb
U YCKOPEHUE NPU pABHOMEPHOM JIBIDKEHUU 110 OKPYKHOCTH.
Jlabopamopnwvie pabomui(c ucnoib30oBaHueM o00opynoBaHusi «Touka pocra»):
1. Usyyenwue nBuxeHus cBOOOJHO MalalOLIEro Tena.
2. VI3yueHue MBIKEHUS IO OKPY)KHOCTH.
IIpumepnvie memol NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:
Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBHXKEHUS IIPU UCIIOJIB30BaHUU TPEeHaXKepa «OeroBast JOPOKKay.
HcToprueckas peKOHCTPYKIHUS ONBITOB ["anuies no onpeaeneHuIo yCKOPeHHsl CBOOOIHOTO MaIeHUs TeIl.
[TpuHtuB pabOTHI TPUOOPOB IS U3MEPEHHS CKOPOCTEH U YCKOPEHUM.
[Ipumenenue cBOOOTHOTO MAZCHUS ISl U3MEPEHHUS PEAKIINH YeIoBeKa.
Pacuet Tpaexkropuu nBMXeHUA epcoHaxkeil paccka3on P.Pacmo.
Xapaxmepucmuka OCHOBHbIX U008 OesamelbHOCmU. YTeHuEe U O0OCYKJEHHEe TEeKCTa CTaTel WHTEpPHET-CallTOB, OOCYXIEHHUE [OKJIaJ0B W Ipe3eHTalui,
COCTaBJICHHUE U PEIIeHUE 3a71a4, 00CYXIeHHE CrIoco00B pemenus (moarotorka k OI'D mo dusuke).

ogrwdE

JIlnnamuka
WNuepunansupie cucrembl otcuera. Cuna. 3akonsl HbproToHa. JIBukeHHe Tena Moj JAEWCTBUEM HECKOJbKUX CHII. J[BMDKEHHE CHUCTEMBbl CBSI3aHHBIX Tell.
JluHaMuKa paBHOMEPHOIO [IBIKEHHS MaTepualbHOW TOUKM MO OKpyxkHOcTH. Kiaccel cui. 3akOH BCEMHUPHOTO TATOTEHUA. JIBM)KEHHE IIIaHET.
UckycctBennsie cnytHuku. ConHeuHas cuctema. Mictopus pa3BuTHs npeacrasienuit o Beenennoit. Ctpoenue u sBomonus BeeneHHOIM.
Jlabopamopnule pabomui(c NcNoJib30BaHueM o0opynoBaHusi «Touka pocray):
1. M3mepeHue Macchl Tella ¢ UCIOIb30BAaHHEM BEKTOPHOTO Pa3JI0KEHUS CUJTIBL.
2. VI3yueHue KUHEMATHKHU U IUHAMUKUA PABHOYCKOPEHHOTO JBWKEHUS (Ha MpUMepe MallluHbl ATBYA).
3. H3yueHue TpeHUS CKOJbKEHUSI.
Hpumeprle membsl NPOEKMHblX U UCCe008ameibCKux pa60m.'
HcTopuueckas peKOHCTpYKIUs onbITOB KyioHa 1 AMOHTOHA 1O ONIPEIETICHUIO BETMYMHBI CHITBI TPEHHS CKOTBKEHHUS.
[lepBbie UCKYCCTBEHHBIE CITYTHUKHU 3€MITH.
Kak oTnnyarorcs MexaHU4YeCcKue MpoIecchl Ha 3eMiie OT MEXaHHUYECKUX MPOIECCOB B KocMoce?
Tena ConneuHoii cuctembl. OTKPHITUS HA KOHUUKE TIEpa.

el A
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Xapaxkmepucmuka OCHOBHbIX 6U008 OesameNbHOCMU: YTCHHE W OOCYKIIEHHE TEeKCTa CTaTell MHTEPHET-CAWTOB, OOCYXKJIEHHE IOKIAJ0B M IPE3CHTAIHA,
COCTaBJICHUE H PEIICHUE 3a1a4, 00CYXJIeHHE ClI0OcCO00B pemieHus (moarotoBka k OI'D o ¢gusuke).

HNmnyJbe. 3aKkoH coXpaHeHUs] MMITYJIbCA
Nmnynsc. VI3MeHeHnue umiynbca MaTepruaibHOM Touku. CucreMa Tell. 3aKOH COXPaHEHUs UMITYJbCa.
IIpumepnvie memvl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
1. PeakTtuBHOE JBM)KEHHE B IPUPOJIE.
2. PaccnenoBanme [ITII ¢ moMomIpIo 3aK0OHA COXpAaHEHUS UMITYJIbCA.
Xapaxmepucmuka OCHOBHBIX U008 OesmenbHOCMU. YTEHUE U O0OCYKJEHHEe TEKCTa CTaTed HWHTEpPHET-CaliTOB, 0OCYXJEHHE JOKJIaJ0B W Ipe3eHTalul,
COCTaBJICHHUE M PEIIeHUE 3a71a4, 00CYXIeHHE CrIoco00B pemenus (moarotoska k OI'D mo dusuke).

CraTuka
PaBHOBecue Tena. MOMEHT Cuiibl. Y CIIOBHS paBHOBECHS TBEPAOTO Teia. [IpocTbie MeXaHU3MBI.
Jlabopamopnwie pabomui(c ucnoib30BaHueM ooopyaoBanus «Touka pocra»):
Omnpenenenre NEHTPOB MACC PA3IUYHBIX TeJ (TpH Crtocoba).
IIpumepnvie memol NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:
1. TlpumeHeHHE MPOCTHIX MEXaHU3MOB B CTPOUTEILCTBE: OT 3€MJISTHKH /10 HeOOCKpeoa.
2. HccnenoBaHue KOHCTPYKIIMH BEJIOCUTIENA.
Xapaxmepucmuka OCHOBHbIX U008 OesamelbHOCmU. YTeHuEe U O0OCYKJEHHEe TEeKCTa CTaTel WHTEpPHET-CallTOB, OOCYXIEHHUE [OKJIAJ0B W Ipe3eHTalul,
COCTaBJICHHUE M PElIeHUE 3a/1a4, 00Cy)KaeHue crioco0oB pemenus (moarororka k OI'D no ¢usuke).

Mexannuyeckue KoJe0aHUs U BOJHBI
Mexannyeckue koneOanus. IIpeoOpazoBaHue sHEpruM NpU MEXaHUUYECKUX KoyieOaHusX. Marematnueckuid U TNPYKUHHBIA MasTHUKH. CBOOOIHBIE,
3aTyxarolue 1 BeIHYXKIeHHbIEe Konebanus. Pezonanc. Mexanndeckue BoJHBL. JlJIMHA U CKOPOCTH BOJIHBL. 3BYK.
Jlabopamopnule pabomui(c NcNoJib30BaHueM o0opynoBaHusi «Touka pocray):
N3ydenue koieOaHu HUTSIHOTO MasiTHUKA.
Hpumeprle membsl NPOEKMHbIX U UCCne008ameslbCKux pa60m.'
1. CrpyHHbIE MYy3bIKaJIbHBIE HHCTPYMEHTHI.
2. KonebarenbHbIe CUCTEMBI B IPUPOJIE U TEXHHUKE.
Xapaxmepucmuka OCHOBHbIX U008 OesmelbHOCMU. YTeHue M 00CYKJEHHEe TeKCTa CTaTel WHTEpPHET-CalTOB, OOCYXIEHHUE NOKJIAJ0B W TpEe3eHTaIul,
COCTaBIIEHUE U peIlIeHue 3aa4, 00CyXAeHne crocoOoB pemieHus (moarotoska k OI'D mo ¢usmke).
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DJIEKTPOMATHUTHBIE K0JIeOAHUSI U BOJHBI
Ilepemennsblit anexTpuueckuil Tok. KonedarenbHblil KOHTYp. BoinyxkaeHHbie 1 cBoOoiHbIE DM Kosebanus. OM BOJIHBI U UX CBOMCTBA.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
[IpuHIMIBI paTUOCBSI3U U TEIEBUICHMUSL.
Bnusinue OM u3nydyeHuil Ha )KUBbIE OpPraHU3MBIL.
N3roToBnenue ycTaHOBKH JUIsl IEMOHCTpAIMU ONBITOB o OMU.
OnexTpoMarHuTHoe u3nydenne CBU-neun.
5. Hcropuueckas peKOHCTPYKIIMS ONBITOB AMIepa.
Xapakmepucmuka OCHOBHLIX 6U008 OesMmeNbHOCMU: YTEHNE U OOCYXKJEHHE TEKCTa CTaTell MHTEPHET-CAUTOB, OOCYXKIEHHE IOKIAaJ0B M IPE3CHTALMM,
COCTaBJICHHUE M PEIIeHUE 3a71a4, 00CYXIeHHE CrIoco00B pemenus (moarotoska k OI'D mo dusuke).

PoONE

Onruka
Wctounuku cBera. [leficTBus cBeTa. 3aKOH MPSMOJIMHEHHOTO paclpoCTpaHEHHs! CBeTa. 3aKOH OoTpakeHus ceTa. llocTpoeHne nM300paxeHUil B MIOCKOM
3epKajie. 3aKOH MPeIOMJIEHUS CBETa Ha MIOCKOM rpaHuIle IBYX OJHOPOIHBIX Mpo3pauHbIX cpel. Ilpenomnenue ceeta B npusme. ucnepcus ceeta. SIBienue
MOJTHOTO BHYTpeHHero oTpakeHwus. Jluu3pl. Tonkume nuu3bl [locTpoeHne M300pakeHM, CO3/aBaeMbIX TOHKUMHU JIMH3aMH. [71a3 u 3peHue. OnTudeckue
PUOOPHI.
Jlabopamopnwie pabomul(c Hcnoib30BaHHeM 00opyaoBaHus «Touka pocra»):

1. DxkcnepuMeHTanbHas MPOBEPKa 3aKOHA OTPaKEHUSI CBETA.

2. VI3mepeHue moxazareis MPEJIOMICHUS BObI.

3. H3mepenue GoKycHOTro paccTOsSHUSI COOMparoIei JTNH3bI.
IIpumepnvie membl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

1. HUcropus uccnenoBaHus CBETOBBIX SBJICHUIA.

2. Wcropuueckas peKOHCTpYyKIHMs Teneckona [ anumes.

3. U3srorosieHue KajaeiaockoIa.
Xapaxmepucmuka OCHOBHbIX U008 OesmelbHOCmU. YTeHUEe U O00CYKJEHHEe TEeKCTa CTaTel WHTEpPHET-CalTOB, OOCYXKIEHHE JOKJIAJ0B W Ipe3eHTAIuH,
COCTaBIICHUE U pEIlIeHue 3aa4, 00CyXkAeHne crocoboB pemieHus (moarotoska k OI'D o ¢guszuke).

du3uKka aTOMa U ATOMHOI0 A/Apa

Crpoenue aroma. [lormomienue U ucmyckanue cBeta aromamu. Ontudeckue cnekTpbl. OmbiThl Pesepdopaa. [lnanerapnas moxaens aroma. CTpoeHue
aTOMHOTO sJipa. 3apsa0BO€ U MaccoBO€ 4ucla. SepHble CUibl. DHEPTrHsl CBSI3M aTOMHBIX SiAep. 3aKOH pauoakTHUBHOTO pacnana. Anbda- u 6era-pacnaibl.
[IpaBuna cmenienus. SAnepusie peakuuu. Jlenenne m cuHte3 snep. Snepnas sHepreruka. Mcrounuku sneprun CosiHLIAa W 3Be3d. Perucrpanus siepHbIX
U3NyYeHui. BnusiHue painoakTUBHBIX U3TYYSHUN Ha )KUBBIE OpraHu3Mbl. Jlo3uMeTpus. DKoJoTHdecKre mpoOIeMbl AepHO SHEPTeTHKH.
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Ilpumepnvie memovl RPOEKMHBIX U UCCT1E006aM E1bCKUX PAdOmM:

1. HUcropus usydenus aroma.

2. Wsmepenune KIIJ] comrednoit 6atapen.

3. HeBuamuMeblie U3Ty4CHUS B CIICKTPE HATPETHIX TEI.
Xapakmepucmuka OCHOBHbIX 6U008 OesmeNbHOCMU: YTCHHE W OOCYKIIEHHE TEeKCTa CTaTell MHTEPHET-CAWTOB, OOCYXKJIEHHE IOKIAJ0B M IPE3CHTAIHA,
COCTaBJICHUE U PElIeHUE 3a/1a4, 00CykeHue crnoco0oB pemenus (nmoaroroska k OI'D o ¢puzuke).

@®opmbl Opraiu3anuu o6pa3oBaTeIbLHOI0 Mpoiecca:

- TpynnoBas;

- UH/IMBUyaJIbHas;

- (ppoHTANIbHAS.

Benyumme TexnoJioruu:

Hcnonb3yroTcss 37I€MEHTHl  CIEAYIOUIMX TEXHOJOTUH: TMpPOEKTHas, MNpoOieMHOro oOydeHus, HUH(POPMAIMOHHO-KOMMYHUKAIIMOHHAS, KPUTHYECKOTO
MBIIIIJIEHHS], TPOOJIEMHOTO AUAJIOTa, UTPOBasl.

OcHOBHBIE MeTOIbI PA0OTHI HA YPOKe:

Benymumu metogaMu 00y4eHus SBISIFOTCA: YaCTUYHO-IIOMCKOBO, METO] MaTEMATUYECKOTO MOAEIMPOBAaHUS, AKCHOMAaTUYECKUIA METO/I.

®opMbl KOHTPOJIS:

Tak kak 3TOT Kypc SIBJISETCS JOTIOJHUTENIbHBIM, TO OTMETKA B Oalllax HE CTABUTCS.

VYuamuiics yuyuTcs OLEHHBATh ce0sl M IPYruX caM, 4TO MO3BOJIAET Pa3BUBATh YMEHHUs CaMOAHalIN3a U CHOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIbHOCTH, Kak
CBOMCTBY JIMYHOCTH y4Yalllerocs. BpISBIEHHE NMPOMEKYTOYHBIX M KOHEYHBIX PE3YJIbTaTOB YYaIMXCSA MPOUCXOAUT 4Yepe3 IPAKTHYECKYIO ACATEIbHOCTD;
3a4eTHble pabOTHI:

* TeMmMaTHyeckas MOJAOOpKAa 3ajady pa3jiMYHOIO YPOBHSA CJOXHOCTM C IPEJICTABICHHEM pa3HbIX METOJIOB PpEIIEHUS B BUJE TEKCTOBOIO
JAOKYMEHTA, Mpe3eHTanuu, GIIm-aHuMauy, BHIeopoInKa wii Web - crpanunbl (caiita)

* BBICTABKAa IIPOEKTOB, IIPE3CHTALINN;

* JIEMOHCTpAIMsl SKCIEPUMEHTa, KaueCTBEHHOM 3a/laud ¢ KaueCTBEHHBIM (YCTHBIM WM B BUJE NPUIIOKEHHS, B TOM UHUCIIE, NMPE3EHTALMUEH) ONMcaHueM
npolecca Ha 3aHATUH, (PeCTUBAJIC SKCIIEPUMEHTOB; (PU3NYECKUE OJTUMITHAIbI.
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KaJjiennapHo-TeMaTH4ecKoe NVIAHUPOBAaHUE 7 KJIacC

Ne
/o

[ara
MIPOBEACHUS
Ilnan | dakr

Tema 3auarus

HUcnoab3oBanune

0o0opy/aoBaHus LIeHTPa
€CTECTBEHHOHAYYHOI U TeXHOJIO0TH4eCKOM
HanpasJjeHHocTel «Touka pocray»

IIpUMEYaHue

1. BBenenue (1)

1

04.09

BBogHoe 3adsrtue. Texuunka

0€30I1aCHOCTH.

emn wu 3agaum

Kypca.

KommnrsrorepHoe o6opynoBanue

2. PoJib 3KcniepuMeHTa B KM3HU Yes10Beka (34)

2

11.09

CucreMa e IUHHUIL, TOHSITHE O
MIPSIMBIX U KOCBEHHBIX U3MEPECHHSIX

KommrsrorepHoe o6opymoBanme

18.09

DU3NYECKUN IKCIIEPUMEHT.

Bunel pusndeckoro skcrepuMeHTa.
[TorpemtnocTs n3Mepenusi. Bupt
MOrpenrHoCTeN n3mepenus. Pacuér
MTOTPEITHOCTH U3MEPEHUSL.

OO6opynoBaHue AJis IEMOHCTPAIHI

4

25.09

JlaGopaTtopHnas pabota
«M3mepenne oObemMa TBEPIOTO
tenay. [IpaBuna opopmieHus
J1a00paTOPHOU pabOTHI.

OGopynoBaHue s
7a00paTOpHBIX  paboT |
OTIBITOB

YYCHHUYCCKUX

3. Mexanuka (84)

5

02.10

PaBHOMepHOE U HEpaBHOMEPHOE
JIBUKCHHUSI.

16.10

I'padmyeckoe npencraBneHue
JIBUKCHUSI.

23.10

Pemenue rpaduueckux 3amad,
pacyer myTu U CPeHEN CKOPOCTH
HEPAaBHOMEPHOTO JABU)KCHUSI.

30.10

[ToHsiTHE UHEPIIMH U UHEPTHOCTH.
LenTpobexHas cuina..

OOGopynoBaHue s
7a00paTOpHBIX ~ pabOT W YYCHHYECKHUX
oTbITOB (Ha 6a3e koMIuiekToB a1t OI'D)

15



9 06.11 Cuna ynpyrocTu, Cuia TpeHuUs O6opynoBanue st
13.11 JlaGoparopuas paGota 7a00paTOpPHBIX  pabOT MW YYCHUYECKUX
JCCHeNOBARAE 3ABUCHMOCTH ombITOB (Ha 6a3e KoMIIeKTOB Jyist OI'D)
CHJIBI YIIPYTOCTH, BO3HUKAIOIICH B
MPYKHHE, OT CTETNIeHHU JIe(hopMaIiu
10 MPYKUHBD).
27.11 JlabopaTtopHnas pabota
«Ornpenenenue ko3pduurenrta
11 TpEHUsI Ha TpHOOMETpPEY.
04.12 JlaboparopHas paboTa O6opynoBaHue IS
«HMccnenoBanne 3aBUCUMOCTH nabopaTopHblX  pabOT M YYEHHMYECKHX
CHJIBI TPSHHUS OT CHIIBI OTIBITOB
12 HOPMAJIBHOTO JTaBJICHUSI.

4. I'mapocraruka (124)

13 | 01.12 [TmoTHOCTB. 3amaua naps ['epona OOGopynoBaHue AJI IEMOHCTPAITHI
18.12 Pemrenune 3amay HOBBIIIEHHON
CJIOXKHOCTH Ha pacyeT IIOTHOCTH
14 BEILIECTBA.
15.01 Pemtenue 3amay HOBBILIEHHON OOGopynoBaHue AJI IEMOHCTPAIHI
15 CIIO’KHOCTH
22.01 JlaBiaeHHe KUAKOCTH M ra3a. 3aKOH
16 ITackans
17 | 29.01 CooOmaromiuecst COCy/Ipl.
05.02 JlaboparopHas paboTa O6opynoBanue st
18 «M3roroBienue Moaenu hoHTaHa 7a0opaTOpHbIX  paboOT W YYCHMUYECKHUX
12.02 JlaGopatopHas paboTa ombITOB (Ha 6a3e koMIuiekToB st OI'D
19 «U3rotoBnenue Moenu GpoHTaH
20 | 26.02 3akoH [lackains. JlaBineHue B
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KUIKOCTAX U Ira3dax.
FI/II[paBJII/I‘-IeCKI/Ie MallluHBbI.
Coobmarommecs: CoCypl.

21

05.03

Brrrankusaromas cuia. 3aKoH
Apxumena.

OOGopynoBaHue AJisg 1EMOHCTpAIUi

22

12.03

JlabopaTtopHnast pabota
«BrracHeHHE YCJIOBUSA IIJIaBaAHU A
TEID).

OGopynoBanue 1Jis
1abopaTOpHBIX  paboT H
OIIBITOB

YYCHHUYCCKUX

23

19.03

brok 3ama4d Ha 3akoH Ilackas,
3aKOH ApXuMena.

24

26.03

biok 3ama4d Ha 3akoH Ilackans,
3aKOH ApXuMena.

OOGopynoBaHue AJi 1EMOHCTpAIHi

5. CraTtuka

(104)

25

09.04

bnoxk. Peruar.

26

16.04

PaBHoBecue TBepibIx TeN. MOMeHT cuibl.l[paBriio MOMEHTOB.

OOGopynoBaHue AJ IEMOHCTPAITHI

27

23.04

I_IeHTp TAXKECTU. I/ICCJ'IGI[OBaHI/Ie PA3IMYHBIX MCXAHUYCCKUX
CHUCTEM

28

30.04

KOM6I/IHI/IpOBaHHI)IC 3aJa4u,
HCII0JIB3YA YCIIOBH paBHOBECHHA.

29

07.05

KOM6I/IHI/IpOBaHHI)IC 3aJa4u,
HCIIOJIb3Y: YCIIOBHA PAaBHOBCECHUS

OOGopynoBaHue AJ IEMOHCTPAITHI

30

14.05

JlaGopaTtopHas pabota
«M3rotoBiieHne paboTarOIICH
cuctembl 6510K0B». OdopmieHue
paboTBHI.

31

14.05

Pabora Hag npoexkrom «biiokuy.
JIaGoparopHas paboTa
«MzroroBnenue paboTaromuieit
CHCTEMBI OJIOKOBY.

O6opynoBanue s
7a00paTOpPHBIX  pabOT W YYCHHUYECKHUX
ombITOB (Ha 6a3e koMIuiekToB st OI'D

17



14.05

Jlaboparopnas paboTa
«M3rotoBiienue paboTarolei

O6opynoBanue 1Jis
nabopaToOpHBIX  paboT H

YYCHUYCCKUX

32 CUCTEMBI OJIOKOBY. OTIBITOB
33 | 21.05 Odopmiienue paboTEHI. KomnbsrorepHoe o6opynoBaHue
34 | 21.05 3ammTa mMpoeKTOB.
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KaHeHHapHO'TeMaTquCKOG INJJAHUPOBAHHUE 8 kiacce

No | lara Tema 3ansaTust Hcnoan3oBanue MpUMEYaHue
/Tl | IPOBEACHUS 00opy/oBaHusl LIEHTPa
Iian | ®akxr eCTeCTBeHHOHaytiﬂoﬁ 7
TEXHOJIOTHYECKOM
HanpasJjeHHocTel «Touka pocray
1. BBenenue (14)
04.09 BBomnoe 3amsitme. Ilenmm w  3amaum  kypca. Texuuka | KommbroTepHoe o60opymnoBaHue
1 0€30MacHOCTH.
2. TenuioBblie siBjenus (12 v)
11.09 Pa3nooOpasue TemnoBeIx sBieHHWI. TermmoBoe pacmupenue | KommbroTepHoe o6opyaoBaHue
2 TeJ.
18.09 JIaGoparopHas paboTa ObopynoBanue st
«I3MeHeHus IIMHBI Tesla MU 71a00pPaTOPHBIX pabOT M yYEHHUUECKUX
3 HarpeBaHUU U OXJIAXKJACHUN. OTIBITOB
25.09 Tennonepenaua Habmronenue OOGopynoBaHue AJi IEMOHCTPAITHI
TEIIONPOBOJHOCTH BOJIBI U
4 BO3/IyXa.
02.10 JlaGopaTtopHnas pabota OGopynoBanue s
«3mepenue ynenbHOU 71a00pPaTOPHBIX PabdOT M yYEHHUUECKUX
TEIIOEMKOCTH Pa3IUYHbIX OmNbITOB (Ha 0aze KOMIUJIEKTOB st
5 BEIIIECTBY. orns
16.10 [InaBneHnue u oTBEpACBaHUE.
Jlaboparopnas pabota «OTinBKa
6 napaMHOBOTO COJIIATHKAY
23.10 JlaboparopHas paboTa O6opynoBanue st
«HaOnronenue 3a niaBieHUEM 71a00PaTOPHBIX pabOT M yYEHHUUECKUX
7 TBI» OTIBITOB
30.10 Pemrenne ouMIIuaaHbIX 3a0a4 O6opynoBaHue ISl IEMOHCTPAIUA
8 Ha ypaBHEHHE TEIJIOBOTO OanaHca
06.11 Pemrenne ouMIuaaHbeIX 3a0a4 O6opynoBaHue ISl IEMOHCTpAIUi
9 Ha pacy€T TEIJIOBBIX MPOIIECCOB
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10 | 13.11 Jlaboparopus kpuctamiorpadum.
11 | 27.11 Hcnapenue u KoHIeHCAIUA. OGopynoBaHue AJis IEMOHCTPALIHIA
04.12 CocraB atmMocdepsl, O6opynoBaHue JUIsl IEMOHCTpALU
HaOIIOJICHHUE TTepexoa
HEHACHIIIEHHBIX TApOB B
12 HACBIII[CHHBIE.
13 | 11.12 Bita)xHOCTB BO3/1yXa Ha pa3HbIX KOHTUHEHTAxX O6opynoBaHue JUIsl IEMOHCTpAUil

3. DuekTpuyeckue sipjeHus (84)

14.12 Mukpomup. Monenu atoma, OOGopynoBaHue A IEMOHCTPAITHI
14 cyliecTBoBaBIue 10 Havana XIX
18.12 Hcropust OTKpBITHS U ACHUCTBUSA KommbrorepHoe o6opynoBanme
15 ralbBaHMYECKOT0 JIEMEHTA
25.12 Ucropus co3zganus amekTpodopHOit
16 MAaIHBI
15.01 OmnbiTer Bonbra. DnexkTpudeckuii KommbrorepHoe o60pymoBanue
17 TOK B JIEKTPOJIUTAX.
22.01 Pemrenune onmuMmnaageIX 3a1a4d Ha OOGopynoBaHue AJi IEMOHCTPAIHI
18 3aKOHBI ITOCTOSIHHOI'O TOKa
29.01 HaOmnronenue 3aBucUMOCTH OOGopynoBaHue AJis IEMOHCTPAITHIA
COTIPOTHUBIICHHUS MMPOBOJHHUKA OT
19 TEeMIIepaTypHhI.
05.02 JlaboparopHas paboTa O6opynoBanue st
«OmnpeneneHue CTOMMOCTH 71a00PaTOPHBIX PabOT U yUYEHUUECKHUX
M3PACX0I0BAHHON AJICKTPOIHEPT U ONBITOB (Ha 0a3e KOMIUICKTOB IS
110 MOIIIHOCTH MOTPEOUTEINS U TIO oros
20 CUETUHKY»
12.02 Pemrenne ouMIIuaaHbIX 3a0a4 O6opynoBaHue ISl IEMOHCTPAIUA
21 Ha TEIIOBOE ACHCTBHE TOKA

4. DJIeKTPOMATHHUTH

ble siBjeHus (34)

22

26.02

DNEeKTPOMAarHUTHBIE SIBJICHUS.
DJIEeKTPOU3MEPHUTEIIbHbIE TPHOOPHI.

O6opynoBaHue ISl IEMOHCTPAIUA

20



05.03

MaruutHas anomaiusg. MarautHele

OGopynoBaHue AJisg IEMOHCTPALIIIA

23 Oypu
12.03 PaznoBugHOCTH
3JIEKTPOBUTATENICH.
24
5. OnTuyeckue siBJjeHus (74)
19.03 HcTounnku cBeTa: TEIUIOBBIE, O6opynoBaHue JUIsl AEMOHCTpALUi
25 JIIOMUHECIICHTHBIC
26.03 MHorokpaTHoe n300paxeHue
IpeIMeTa B HECKOJIBKHX TUTOCKUX
26 3epKajax.
09.04 N3roToBUTH NEPUCKOII U C €TO O6opynoBaHue JUIsl IEMOHCTpALUil
27 TTOMOTIIHIO TIPOBECTH HAOTIOICHUS
16.04 [IpakTHueckoe UCTIOIB30BaHIE OGopynoBaHue AJi IEMOHCTPAITHI
28 BOTHYTBIX 3€pKaJl
23.04 3puUTenbHbIE WILTIO3UH, OOGopynoBaHue AJi IEMOHCTPAIHI
MOPO’K/Ia€MbI€ MPEIOMIIEHUEM
29 cBeta. Mupaxu.
30 |30.04 Pa3BuTHE BOJIOKOHHOM ONITUKH
07.05 Hcnonp30BaHme 3aKOHOB CBETA B
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 | 14.05 ABTOMATHKA B HaIlICH KU3HU . KommberorepHoe o0opynoBaHue
33 | 14.05 Panuo u reneBunenue
21.05 AnbTepHaTUBHBIE HCTOUYHUKU
34 SHepruu. Buapl aneKTpocTaHInii

21



KaHeHHapHO'TeMaTquCKOG INJJAHUPOBAHHUE 9 kJaacc

Ne
/o

[ara
MIPOBEACHUS
Ilnan | dakr

Tema 3auarus

Hcnoab3oBaHue

00opy/oBaHusl LIEHTPa
€CTeCTBCHHOHAYYHOMI U
TEXHOJOTHYeCKOM
HanpasJjeHHocTel «Touka pocray

IIpUMEYaHue

1. BBenenue (14)

04.09

BBognoe 3ausrtue.
0€30I1aCHOCTH.

Hemn wu 3agauum

Kypca.

Texumnka

Komnerorepnoe o6opynoBanue

uHemarTuka (7 4)

08.09

CrocoOsI ormMcauus
MECXaHUYCCKOT' O ABUXCHUS

OOGopynoBaHue A IEMOHCTPAITHI

11.09

[IpssmonrHelHOEe paBHOMEPHOE
JBHO>KEHUE 10 TI0CKoCcTU? CMOTpS
U3 KaKkO¥ TOYKHU HAOJIIOIaTh

OOGopynoBaHue A IEMOHCTPAITHI

18.09

OTHOCUTENBLHOCTD ABHKECHUSL.
CroxeHue NBUKEHUM.

OOGopynoBaHue AJi IEMOHCTPAITHI

25.09

Jlabopamopusie pabomul:
«V3ydenue mBUKEHUST CBOOOTHO
najiaroniero tenay, «Mzyuenue
JIBVDKCHUS TEJA 10 OKPY>KHOCTI)

OGopynoBanue 1Jis
71a00PATOPHBIX PadOT M YYCHHUYECKHUX
OIIBITOB

02.10

Kak u Kyna noserena BUILIHEBAs
KocTouka? Pacyer TpaekTopuun
JBUKCHMS T€J1 U IEPCOHAXKEN
pacckasoB P.Pacs o Mronxaysene

OOGopynoBaHue AJis IEMOHCTPAIHIA

16.10

HcTtopuyeckas peKOHCTPYKIUS
onbITOB ["anunes no onpeaencHUI0
YCKOpEHHUA g.

O6opynoBaHue JUIsl IEMOHCTPAIUA

23.10

OnpeneneHHe CKOPOCTH
PAaBHOMEPHOTI'O AIBUIKCHUSA IIPU
HCIIOJIb30BAHHUU TPCHAXKEPA
«OeroBas HOPOKKA».

O6opynoBaHue ISl IEMOHCTPAIUA

22



3. Innamuxka (84)

30.10 Cuua Boun, cuia yOeKICHUS WIH ObopynoBaHue 1151 AEMOHCTPALIUIA
9 cuia - pusndeckas BenuuuHa?
06.11 Jlabopamopnas paboma: O6opynoBaHue st
10 «3Mepenue Maccol Tesray 1a00PaTOPHBIX padOT M YYEHHUUECKUX
13.11 JIBr>keHue Tena moj AeCTBUEM OHBITOB
11 HECKOJIBKHUX CHII
27.11 JIBMKEHHE CUCTEMBI CBSI3aHHBIX OOGopynoBaHue AJis IEMOHCTpAITHI
12 TeN
04.12 Jlabopamopuas paboma: «3yuenue TpeHus ckoiabxeHus» | O6opymoBaHue Jist
1a00paTOPHBIX PabOT M YUEHUUECKHUX
13 OTIBITOB
14 | 11.12 JlnHaMKKa paBHOMEPHOTO JBHYKEHUS 110 OKPY>KHOCTH O6opynoBaHue JUIsl IEMOHCTpAIUil
18.12 Hcropus pa3Butus npeactaBiacHUi OOGopynoBaHue AJi IEMOHCTPAITHI
15 o Bcenennoii. Conneuynas cucrema.
25.12 OTKpBITHS HA KOHYHUKE TIepa. OGopynoBaHue AJi IEMOHCTPAITHI
[lepBbIe HCKyCCTBEHHBIE CTYTHUKU
16 3emiu.
4. UmnyJbc. 3aK0H cOXpaHeHUsl MMITYJIbca (34)
17 | 15.01 Kak BbI IXTy Ha30BeTE... KommbrorepHoe 060pymoBanue
18 | 22.01 PeakTuBHOE NBIKEHWE B IPUPO/IE.
29.01 Paccnenoanue JITII ¢ momoisio KommberorepHoe o0opynoBaHue
19 3aKOHA COXPAHEHUS UMITYJIbCa
5. Craruka (24)
05.02 Jlabopamopnas paboma: O6opynoBanue st
«OrmpeneneHue MEeHTPOB Mace 71a00pPaTOPHBIX pabOT M yYEHHUUECKUX
20 pa3nUYHbIX TeJ (TPH cr1ocoba)» OTIBITOB
12.02 [IpuMeHeHre TPOCTHIX MEXaHM3MOB B CTpouTenbscTBe: OT | KommbroTepHoe o6opynoBaHue
3eMJISIHKH 10
21 Hebockpeba

6. Mexann4yeckue Koje0aHusi M BOJIHbI (34)
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22 | 26.02 Bupr MasTHUKOB M X KOJIeOaHUI
23 | 05.03 Urto nepeHocut BoJIHA?
24 | 12.03 KonebartenbHbIE CUCTEMBI B TIPUPOJIC U TEXHUKE

OO6opynoBaHue AJig 1EMOHCTpaIuit

7. DJIeKTPOMATHUTH

ble KoJ1eDaHusi M BOJIHBI (24)

19.03 DKcrepuMeHTalIbHas TPOBEpKa KomnbrotepHoe obopynoBanue
25 cBolicTB DM BOJIH.

26.03 HccnemoBanue 31eKTPOMarHUTHOTO KommberoTepHoe o6opynoBanue
26 nznydenust CBY-neun
8. Onruka (44)

09.04 . MsrotoBnenne moenu KomneroTepHoe o6opynoBaHue
27 KaJIelI0CKOMAa.

16.04 DKcrepuMeHTalIbHas ITPOBEpKa O6opynoBaHue JUIsl IEMOHCTpALUil
28 3aKOHA OTPAXEHUS CBETA.

23.04 Jlabopamopuas paboma: OGopynoBaHue s

«M3mepenune mokazaTest 71a00paTOPHBIX PabOT M YUEHUUECKHUX

29 MIPETOMIICHHUS BOJIBI» ONBITOB

30.04 Kaxk omimmuarorcs nokasareiu OOGopynoBaHue AJi IEMOHCTPAITHI
30 MPETOMIICHHUS IBETHOTO CTEKJIA

9. ®u3uKa aToMa M1 AaTOMHOI0 siapa (44)

07.05 [Tornomnenue u UCTyCKaHUE CBETA

31 atomamMu. ONTHYECKUE CIIEKTPHI.

32 | 07.05 N3mepenue KI1J] conneunoit 6arapen
14.05 BiusiHue pagnoakTUBHBIX

33 W3IYYCHUH Ha KUBBIC OPraHU3MbI
21.05 CriocoOBI 3aIIUThI OT

34 PaaMOaKTUBHBIX U3JTy4YEHUN

KommbrorepHoe o0opynoBaHue
KommbrorepHoe o0opynoBaHue
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