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1o OOII ocHoBHOrO 00111€ETO 0Opa30BaHUs
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KomuuectBo yacoB: 34 uacos (7 kracc), 34 uacos (8 knacc), 34 uaca (9 xnacc)

Yuaurens: bymun A. I1.

TOUHUKA  POCTA

Pabouas mporpamma s ydammxcst / - 9  KJIacCOB COCTaBJieHA Ha OCHOBE IPUMEPHOM
pOorpaMMBl 1o Gpu3uKe i 7 — 9 Ki1accos.

roxg cocrasiienus; 2024 r.



HosicHuTeAbHAA 3aNIMCKA

Pabouas mporpaMmMa BHEYpOUHOU JEATENLHOCTH MO (u3uKe Ut 7 - 9 KI1acCcoB COCTaBlIeHA
Ha OCHOBE MPUMEPHOHN IporpamMmsl 1o pusuke g 7 —9 U COOTBETCTBYET
- O@epepanpHoMy 3akoHy «OO0 oOpasoBanum B Poccuiickoit ®@enepauum» Ne273-03 ot
29.12.2012 ropa;

-OenepanpbHOoMy — 00pa30BaTEIbHOMY — CTaHIAPTy  OCHOBHOTO  o0miero  obpa3zoBaHus,
YTBEPXKIEHHOMY TpuKa3oM MuHucrepcTBa obpasoBanuss u Hayku PD Nel897 or 17.12.2010
roja;

-IIpukazy MunuctepctBa oOpazoBanusi u Hayku PD Nel577 ot 31.12.2015 ™ O BHeceHUH
U3MEHEHUH B (enepanbHbIi 00pa30BaTENbHBIA CTaHIAPT OCHOBHOTO 0OOIIEro oOpa3oBaHUS,
YTBEPKAEHHBIA NMpUKa3oM MuHucrepcTBa obpazoBaHusi U Hayku PD» Nel897 or 17.12.2010
roja»

-O0pa3oBaTenpHOM MporpaMMe OCHOBHOTO OOIIET0 00pa30BaHus;

-Yuebnomy miany OV

- [IpumepHoOit IporpaMme OCHOBHOT'O 00111eT0 00pa3oBaHus 1Mo ¢u3uke (0a30BbI YPOBEHB).

[Mporpamma paccuutana Ha 34 yacoB — 1 yac B Hegento B 7 knacce, 34 yacoB — 1 gac B
Heaelo B 8 kiacce, 34 yaca — 1 yac B Hezenmo B 9 Kjacce.

Jlannast pabovasi mporpamMma BHEYPOYHOH JAeATeNbHOCTH Mo (u3uke 1t /7 — 9 KilaccoB
cocrasieHa Ha ocHoBe OOII OOO MBOY «Bepxuezaumckas COIL» u ¢ yuéTom MeTOIUYECKHUX
PEKOMEHIAlUA 110 CO3AaHUI0 M (YHKIIMOHUPOBAHHUIO B 00IIC00pa30BaTEIbHBIX OpraHU3aIUsIX,
PacMoI0KEHHBIX B CEIbCKOW MECTHOCTU U MaJIbIX TOPOJIax, IIEHTPOB 00pa30BaHUs €CTECTBEHHO-
HAay4YHOU M TEXHOJIOTMYHOM HampaBieHHocTel («Touka pocTtay) (YTBEpKIEHBI pacIOPSKEHUEM
MunucrepctBa mpocseuienuss Poccuiickoit ®epeparmuu ot 12.01.2021 1. Ne P-6) wu
MpeaycMaTpuBaeT MPOBEACHUE 3aHATUM C HWCIOJNb30BaHHEM 00opymoBaHus 1meHTpa «Touka
pocTa

I[lnanupyeMblie pe3yabTaTbl OCBOEHHMS] MNPOrpaMMbl BHEYPOYHOH /1eSITeIbHOCTH
«3anumaresibHasi (pusuka» (¢ UcHoJib30BaHHeM oOopynoBanusi «Touka pocra»)B 7-9
KJlaccax.

Peanuzanus nporpaMmmbl CHOCOOCTBYET IOCTHKEHUIO CIEIYIONINX Pe3yJbTATOB:

JIu4HOCTHBIE:

B cdepe MUUHOCTHBIX YHUBEPCATBHBIX YUEOHBIX IEHCTBUMN yUallIUXCS:

* y4eOHO-TI03HABaTEIbHBI MHTEpEeC K HOBOMY yueOHOMY Marepualy M crocobaMm pelieHus
HOBOM 3a7a4H;

* OpHMEHTAIMs Ha MOHMMaHUE MPUYHMH ycIexXa BO BHEYYEOHOU NEesATETbHOCTH, B TOM YHCIE Ha
caMOaHaJIM3 U CaMOKOHTpPOJIb PE3yJIbTaTa, Ha aHAJINU3 COOTBETCTBHS PE3YJIbTATOB TPEOOBAHUSIM
KOHKPETHOM 3ajauu;

* CIIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIIEUTHOCTH BHEYUEOHO! AESITENbHOCTH;
Obyyarowuiics NOIYUUM 03MONACHOCIb 01 POPMUPOBAHUA!

* BHYTPEHHEW MO3UIMHM IIKOJIbHUKA HAa YpPOBHE TIOJOXKUTEJIBHOIO OTHOIIEHUS K IIKOJE,
NOHUMAaHMs HEOOXOJAMMOCTH YUYEHHUs, BBIPAKEHHOI'O B MpeoOiajaHui yuyeOHO-TT03HaBaTeIbHbBIX
MOTHBOB;

* BBIPQXKEHHOM yCTOMUMBON yueOHO-T103HABATEIbHON MOTHBALUN YUCHHUS;

* YCTOWYUBOTO Y4eOHO-TI03HABATEILHOTO HHTEPECa K HOBBIM OOIIIMM CIIOcO0aM peleHus 3ajau.

MeranpeamerHbie:

B cdepe peryasiTuBHBIX YHUBEPCAIBHBIX YU€OHBIX IEHCTBUN yUaIIUXCS:

* IUIAHUPOBATHb CBOU JEHCTBHUS B COOTBETCTBMM C IIOCTABJICHHOM 3a/layedl U YCIOBUAMM €€
peanu3anny, B TOM 4KCIIe BO BHYTPEHHEM IUIAHE;

* YUUTHIBATh YCTAHOBJIEHHBIE MPABUJIA B TNIAHUPOBAHUU M KOHTPOJIE CIIOCO0A PELICHHUS;

* OCYLIECTBJISITH UTOTOBBIN M MOIIArOBBIN KOHTPOJIb IO PE3YJIbTaTy;



* OIICHMBATh MPABUJIBHOCTH BBIOJIHEHUS JEHCTBHUS Ha YPOBHE aJ€KBATHOM PETPOCIEKTHUBHOM
OIICHKU COOTBETCTBHSI PE3yJIbTATOB TPEOOBAHUSAM JAHHOMU 3374 U 33Ja4HON 00JIacTH;

* QJIeKBaTHO BOCIPUHUMATh MPEIJIOKEHUS U OLEHKY Yy4MTeJel, TOBapHIleH, poauTeNneid u
JIPYTHUX JIIOACH;

* pa3nuy4aTh Cocod U pe3ybTaT IeHCTBUSI.

Obyuarowuiics noLy4um 603MOACHOCMb HAYUUMCA:

* B COTPYAHUYECTBE C YUUTEJIEM CTAaBUTh HOBBIC yUEOHbIEC 3a1aUu;

* MPOSIBJISITH TO3HABATEIHHYIO HHUITUATHBY B YI€OHOM COTPYTHUUYECTBE;

* CaMOCTOSITENIbHO aJIeKBATHO OLEHUBATH IMPABWJIBHOCTH BBHIMOJHEHHUS ACUCTBUS M BHOCHTD
HEOOXOMMbIC KOPPEKTHUBHI B HCIIOJIHEHHWE KaK IO XOJy €ro pean3aliu, TaKk U B KOHIIE
IEUCTBUSL.

B cthepe no3naBaTeIbHBIX YHUBEPCATbHBIX YUEOHBIX JEHCTBHUM ydaluxcs:

* OCYIIECTBIISATh MOUCK HEOOXOTUMON HMH(pOpPMAIMU JUIS BBIOJHEHUS BHEYYEOHBIX 3aJaHUM C
UCIIOJIb30BAaHUEM YYEOHON IJIUTEpaTypbl U B OTKPHITOM HH(OPMALMOHHOM MPOCTPAHCTBE,
SHIMKIIONENHA, CIPABOYHUKOB (BKIIIOYAs AJIEKTPOHHBIC, LHU(POBBIE), KOHTPOIUPYEMOM
MIPOCTPAHCTBE

WHrepHera;

* OCYHICCTBJIATH 3aMMCh ((pUKCAIMIO) BEIOOPOYHON HMH(OpMaNMU 00 OKpYXKalolleM MHUpPE U O
cebe caMoM, B TOM YHCIIE ¢ TOMOIIbI0 HHCTpYMeHTOB UKT;

* CTPOUTH COOOIIIECHHUS, TPOEKTHI B YCTHON M MUCbMEHHOI QopMe;

* IPOBOJIUTH CPABHEHUE M KJIACCH(HUKAIINIO TIO 33JaHHBIM KPUTEPHSIM;

* YCTaHABJIUBATh MPUYUHHO-CIICICTBEHHBIE CBSI3U B M3y4aeMOM KpPYyTe SBICHUH;

* CTPOUTH pacCyXIeHHs B (hopMe CBS3H TNPOCTHIX CYKICHHH 00 OOBEKTe, ero CTPOCHHH,
CBOICTBAx U CBS3aX;

Obyuarowuiics noay4um 03MONCHOCb HAYUUMbCA:

* OCYHIICCTBIISATH PACIIMPEHHBIA TOUCK WH(POPMAITUHU C UCTIOIH30BAHHUEM PECYPCOB OMOIMOTEK H
cetu HTEpHET;

* 3amMChIBaTh, (UKCUPOBaTh HHGOPMAIMIO 00 OKPYXAOIIUX SBICHHSIX C TOMOIIBIO
uncrpymenToB UKT;

* OCO3HAaHHO U MPOU3BOJIBHO CTPOUTH COOOIIECHHS B YCTHOW U MCbMEHHOH (hopme;

* OCYIIECTBIATH BbIOOp Hambonee 3((HEeKTHUBHBIX CIOCOOOB peIlIeHus 3a/1ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* CTPOUTH JIOTUYECKOE pPaCCyXJCHHE, BKIIOYAIOIIEe YCTAHOBIEHHWE MPUYMHHO-CIIEICTBEHHBIX
CBsI3€H;

* MOTYT BBINTH Ha TEOPETHYECKHI YPOBEHb DPEIIEHHUs 3aJad: pEIIeHHE MO OMpeleICHHOMY
IUTaHy, BJIAJCHHE OCHOBHBIMH INPHEMaMHU PEIICHHUS, OCO3HAHUS NEATEILHOCTH IO PEIICHUIO
3a/1a4H.

B chepe kKoOMMyHHMKATUBHBIX YHUBEPCATbHBIX YUEOHBIX ACHCTBHUMA yUalUXCSA:

* QJICKBaTHO HCMOJIb30BAaTh KOMMYHHKATHBHBIE, IPEKIEC BCErO - PEUYEBBIE, CpPENCTBA A
pelleHus pa3IMYHbIX KOMMYHHUKATUBHBIX 33/1a4, CTPOUTh MOHOJIOTHYECKOE COOOIIEeHNE, BIaIeTh
JIuagornyeckor (opmMoil KOMMYHUKAIIMHU, HCTONB3Ys, B TOM YHCIE CPEJICTBA U WHCTPYMEHTHI
UKT u gucTaHIMOHHOI'0 OOIIEHNS;

* IONyCKaTh BO3MOKHOCTb CYIIECTBOBAHUSA Yy JIOJICHA Pa3IMYHBIX TOYEK 3PEHHUS], B TOM YHCIIEC HE
COBMAJIAOIUX C €r0 COOCTBEHHOU, U OPHEHTHUPOBATHCSA HA TMO3UIMIO MApTHEpAa B OOIICHUU U
B3aMMO/ICHCTBH,

* VYYUTBHIBATh pA3HbIE MHEHUS M CTPEMHUTBCA K KOODPJAMHAIMM pA3IMYHBIX [O3ULUUNA B
COTPYIHUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHUE U MO3UIIUIO;

* IOTOBAPUBATHCSA M MIPUXOAUTH K OOIIEMY PEIICHUIO B COBMECTHOM JIESITEILHOCTH, B TOM YHCTIE
B CUTYAallUU CTOJIKHOBEHUS UHTEPECOB;

Obyuarowuiicss NOIYYUmM 803MOACHOCb HAYUUMbCSL:



* YUYUTBHIBATh U KOOPJAHMHUPOBATH B COTPYTHUYECTBE OTIIMYHBIC OT COOCTBEHHOM MO3UIIMH IPYTUX
JIIOICH;

* YYUTBHIBATh Pa3HbIC MHEHUS U UHTEPECHl 1 000CHOBBIBATH COOCTBEHHYIO TTO3UIINIO;

¢* IIOHUMATb OTHOCUTCJIIBHOCTDb MHCHI/Iﬁ U IIoaAX040B K pemeHmo HpO6JIeMBI;

* apPryMEHTHPOBATh CBOK TIO3UIIMI0O M KOOPJWHUPOBATh €€ C IMO3HMIHMSIMH IapTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOU JESATEILHOCTH,

* 3a7aBaTh BOIIPOCHI, HEOOXOAMMBIC JUIsI OPTaHHW3alldd COOCTBEHHOW NEATEIHOCTH |
COTPYAHUYECTBA C MTAPTHEPOM;

* OCYIIECTBIIATh B3aUMHBI KOHTPOJIb W OKa3blBaThb B COTPYJHHYECTBE HEOOXOIAMMYIO
B3aMMOIIOMOIIIb.

IIpeamerHbIe:

- OPHUEHTHPOBATHCS B SABICHHUAX M OOBEKTAX OKPYXKAIOIIETO MHUpA, 3HATh TPAHULBI HX
MIPUMEHUMOCTH;

- IOHUMATb ONpeAeeHUs PU3NIECKUX BEJTMUMH U TIOMHUTH ONpeAestomue GopMyIbl;

- IOHUMATh KakKuM (PU3NYECKUM MPUHIUIIAM U 3aKOHAM TOJYUHSIOTCS T€ WIH UHBIE OOBEKTHI U
SBJICHUS IPUPOJIBL;

- 3HaHME MOJIETH TMIOMCKa PeLIeHUN A7 3a7a4 1o pusmke;

- 3HaTh TEOPETUUECKHE OCHOBBI MATEMATHUKH.

- IPUMeYaTh MOJICIH SABJICHUN 1 0OBEKTOB OKPYIKAIOIIET0 MUPA;

- aHaJIM3UPOBATh YCIOBHUE 3a/1a4H;

- iepeopMyIUpPOBaTh U MOJEIUPOBATh, 3AMEHATh UCXOIHYIO 3a/1a4y JpyToi;

- COCTAaBJIATH IUUIaH PEILICHUS;

- BBIJIBUTaTh U IIPOBEPATH MpejiaraeMble JJis PELUICHUs] TUIIOTE3bL;

- BJIaJIETh OCHOBHBIMM YMCTBEHHBIMH OIlE€palsIMU, COCTABJISIOIIMMHU ITOUCK PEUICHUS 3a/1a4u.

Coaep:xaHue NporpaMMbl BHEYPOYHOM AeATeIbHOCTH
7 kaacc

Beenenne. Beognoe 3ansrue. Lenan n 3agaun kypca. TexHuka 6e30macHOCTH.

Poab 3kcniepuMenTa B :KU3HHU YeJI0BeKa.

Teopusa: 3yuntb OCHOBBI TEOpUM noOrpemHocTeld. [lorpemHocT npsiMbIX M KOCBEHHBIX
U3MEPEHMM, MAaKCHMaJlbHAs [OIPEIIHOCTE KOCBEHHBIX W3MEPEHMM, Yy4YeT MOrPEeIHOCTEN
U3MepeHuil mpu mnocTpoeHuu rpaduxos. IIpencraBieHue pesyiabTaToB M3MEpeHHMH B (opme
Ta0IuI] ¥ TpadUKOB.

IIpaxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEN IPUMEHSATD NPU BBIIIOJHEHUH YKCIIEPUMEHTAIbHBIX
3aj1a4, IPaKTHYECKUX padoT. (¢ ucmoab3oBaHneM odopynoBanusi «Touka pocTay)
Xapakmepucmuka 0CHO8HBIX U008 0eAMENbHOCIU.

[TpuBoauTE TpUMeEpbl OOBEKTOB M3Yy4YeHUsI PU3UKU ((puznyeckue sBIEHUS, (PU3NYECKOE TEO,
BEIIECTBO, (Qu3nueckoe moze). Habmogate U aHamu3upoBaTh (U3MYECKHE  SIBICHUS
(puxcupoBaTh U3MEHEHHUSI CBOMCTB OOBEKTOB, CPAaBHMUBATH UX M 0000m1aTh). [To3HAaKOMUTHCS C
HKCIEPUMEHTAIBHBIM METOJIOM HccieoBaHus Npupojabl. COopka NMpuOOPOB M KOHCTPYKIMH.
Hcnonp30BaHne H3MEpPUTENbHBIX NPUOOPOB. BolmonHeHue 1a00paTOPHBIX U MPAKTHUYECKUX
pabot. /lmarHoctuka M ycTpaHeHHE HeHCIIpaBHOCTEH HpuOOpoB. BricTpamBaHue rumore3 Ha
OCHOBaHUU UMEIOUINXCS JAHHbIX.

Mexanuka.

Teopus: PaBHOMEpHOE ¥ HEPABHOMEPHOE NIBIDKECHHE. | 'paduueckoe mpejcTaBiIeHUE IBUIKEHUS.
Pemenune rpadguueckux 3agad, pacder MyTH U CPEeAHEH CKOPOCTH HEPAaBHOMEPHOI'O JBMIKEHHS.
[TonsitTue muepuuu U uHepTHOCTU. LleHTpoOexHas cuna. IlpuMeHeHne HaHHBIX (U3HYECKUX
MOHSITUH B KU3HEAEIATEIbHOCTH YesoBeka. Cuia ynpyrocTH, cuia TPEHHUs.



IIpakmuka: ViccnenoBanue 3aBUCUMOCTH CHJIBI YOPYTOCTH, BO3HHMKAIOLIEH B MPYXKHUHE, OT
crernieHu nedopmanuu npyxuHsl. Onpenenenue koddduuumenra TpeHuss Ha TpuOomerpe. (¢
HCIoJIb30BaHueM 00opyroBaHusi «Touka pocra»)

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS OT CHJIbI HOPMAJIBHOT'O JIABJICHMSL.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMeNbHOCTNU.

Amnanus Tabnun, rpagukos, cxeM. [lorck o0bsicHeHUsT HabMOAaeMbIM cOObITUAM. OnpeeneHue
CBOICTB pUOOPOB IO YEepTEKaM U MOJEISIM. AHAIM3 BO3HUKAIOIIUX MPOOIEMHBIX CUTYalUH.
N300paxarh cuCTEMy KOOpPIWHAT, BBIOMpATh TEIO OTCUETAa W CBSI3BIBATH €r0 C CHCTEMOM
KoopauHar. Mcnonp30BaTh cUCTEMY KOOPAMHAT JUIS M3YYEHHS HNPSMOJMHENHOrO JBUKEHUS
tena. COopka mpuOOpOB ¥ KOHCTpyKImid. lcmonb3oBaHUE W3MEPUTENBHBIX MPHOOPOB.
Boinonnenue 1a00paTOpHBIX M TMPaKTUYECKUX padoT (¢ HMCHmOJIb30BaHHEM O000pPYI10BaHUS
«Touka pocray»). JlnarHocTka M yCTpaHEHHME HEUCIIpaBHOCTEH mpubOopoB. BricTpanBanue
TUIIOTE3 HAa OCHOBAaHWM HMEKOUIUXCS JAaHHbIX. KOHCTpyHpoBaHHE H  MOJEIMPOBAHME.
Brimonnenue 3aJaHuil 1O YCOBEPIIEHCTBOBAHHIO MPHOOpOB. Pa3paboTka HOBBIX BapHaHTOB
onbIToB. Pa3paboTka M mpoBepka METOAMKH SKCIIEPUMEHTAIBbHON paboThl. PaboTa B Maibix
rpynmax. AHAIM3UPYIOT, BBIOMpPAOT #  OOOCHOBBIBAIOT CBOE  pELICHHE, JICHCTBHSL.
[IpeacraBnenne pe3ynbTaTOB MApHOM, TPYNIOBOM AEATENBHOCTH. Y4YacThE€ B JUajore B
COOTBETCTBUU C IIPAaBUJIAMU PEUEBOT0 TIOBEICHUSI.

I'mapocraruka.

Teopus: 3axkon Apxumena, 3axoH [lackams, THAPOCTATHYECKOE aBIEHHE, COOOIIAIOIINECS
COCY/Ibl, TUAPABIMYECKUE MAIIHBI.

Ilpakxmuka: 3a0auu: BHITAJKUBAIOIIAs CHJIa B DPA3JIMYHBIX CHUCTEMax; NPUOOPHI B 3ajadax
(cooOmmarommecs: CoCybl, THAPABINYECKUE MAIIMHBI, pblYaru, OJIOKH).

OKCHepUMEHTAJIbHBIE 33/1aHUS:

1 )u3mepeHue cuiibl Apxumena,

2)u3MepeHrue MOMEHTA CHJIIbI, JEHCTBYIOIIEro Ha phlyar,

3)usmepeHue pabOThl CUIbl YIPYTOCTH IpPU HNOIBEME Ipy3a C IOMOIIBIO IOABMKHOTO WIIU
HETOABMYKHOTO 0JI0Ka(C MCMOoJIb30BaHueM o0opyaoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHBIX U008 0esAMENbHOCTIU.

Anamu3 Tabnun, rpadukoB, cxem. [louck oObsicHeHus HabOmomaeMbiM coObITHsAM. COOpKa
npuOoOpoB W KOHCTpyKUuMH. Vcmonbp3oBaHue M3MEpUTENbHBIX MpUOOPOB. BrimonHeHue
71a00paTOPHBIX U MPAKTHYECKUX paboT. /lnarHocTika 1 ycTpaHeHne HEMCIPaBHOCTEH MprOOpOB.
BoicTpauBaHue rumore3 Ha OCHOBAaHMM HUMeEIOUMXcAd JaHHbIX. KoHcTpyupoBanue u
MojaenupoBaHue. Pabora B ManbIx rpymnmnax. AHaJIU3UPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE
pemenue, neWctBus. llpencraBieHne pe3ynbTaTOB MAPHOM, TPYNIIOBOM  JI€ATEIbHOCTH.
[ToaroroBka cooOmieHWd M AOKIAIOB. YuyacTHE B JUaoTe€ B COOTBETCTBUU C IPaBUIIAMHU
pEe4eBOro NOBEIEHNUS.

CraTuka.

Teopus: bnok. Peiuar. PaBHOBecuMe TBEpABIX TeN. YCIOBUS pPABHOBECHS. MOMEHT CHIIBIL.
ITpaBmiio momenToB. LlenTp Tskectu. MccimenoBaHue pasiIMyHBIX MEXAaHMYECKHX CHCTEM.
KomOuHMpoBaHHbIE 3a]1a41, UCTIOIB3YS YCIOBHS pAaBHOBECHS.

Ilpakxmuxka: VI3roToBneHue paboTaromieil cucTeMbl OJI0KOB.

Xapaxmepucmuka 0CHOBHBIX U008 0esMENbHOCU.

Amnanu3s tabnun, rpagukos, cxeM. [lorck o0bsicHeHUs HabMOAaeMbIM cOObITUAM. OnpeeneHue
CBOMCTB pUOOPOB IO YepTeKaM U MOJEISIM. AHAJIN3 BO3HUKAIOIIUX MPOOIEMHBIX CUTYalUH.
Habmiogate geilicTBUE MNpOCTHIX MeXaHW3MOB. [lo3HaKOMHUTBCS C (PU3MUECKOW MOJEINBIO
«abcomoTHO TBEpIOE Teo». Pemars 3amaun Ha MpUMEHEHHE YCIIOBUs(IpaBUiIa) PaBHOBECHS
poruara. IlpumensTs ycnoBue (IpaBMIIO) paBHOBECHs pbluara JUisi OOBSICHEHUS JIeHCTBUA
pPa3IMYHbIX HHCTPYMEHTOB, HCIOJb3yeMbIX B TeXHHKe M B ObiTy. COopka mnpubopoB u
KOHCTpYKUHUH. Vcronp30BaHre HM3MEpPHUTEIbHBIX NPHOOpPOB. BrlmonHeHne 1abopaToOpHBIX U
MpakTUYecKuX padoT. JlmarHocTika M yCTpaHEHHWE HEMCIpPaBHOCTEH MpuOOpoB. BricTpanBanue
TUIIOTE€3 Ha OCHOBAaHMM UMEIOUIMXCA JaHHbIX. KOHCTpyupoBaHME M MOJEIHMPOBAHMUE.
BrimonHeHne 3amaHuii O yCOBEPIIEHCTBOBAHHMIO MPUOOpOB. Pa3zpaboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka 1 mpoBepka METOAMKH SKCIIEPUMEHTAILHON paOOTHI.



PaGota B Mmambix rpynmax. AHaTU3HPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE peIIEHUE,
nercreus. IIpencraBneHue pe3ynbTaToB IApHOM, TIPYNIIOBOM JAesTenbHOCTH. Iloaroroska
cooOuieHnit 1 1oki1aa0B. OCyIEeCTBIAIOT CAMOOLIEHKY, B3aUMOOLECHKY JESITEIbHOCTH. YUacTue
B JIMAJIOTe B COOTBETCTBUU C IIPAaBUJIAMU PEUEBOT0 TIOBEICHUS.

8 kimacce

TenJioBble sIBJIEHUS.

TennoBoe pacmmpenue ten. [Iponeccel miaBieHus U OTBEPACBAaHUSA, UCIIAPEHUS U

KoHJleHcanuu. Teronepeaayda. BiaxxHocTh BO31yXa Ha pa3HbIX KOHTHHEHTAX.
Jlemoncmpayuu: 1. HabmroneHue TastHus JibJia B BOJIC.

2. CKOpOCTb UCIIAPEHUSI PA3IMUHbIX KHUIKOCTEH.

3. TerioBbIe ABUTATENH OYAYIIETO.
Jlabopamopnule pabomul (¢ ucnoab30BanueM o6opynoBanns «Touka pocray)

1. I3MeHeHus1 IIuHBI Tea IPU HArpEeBaHUU U OXJIAXKICHHH.

2. OrnuBKa napauHOBOTO COJIAATHKA.

3. Habmroienue 3a miiaBaeHUEM Jbaa

4. Ot 4ero 3aBUCUT CKOPOCTh UCTIAPEHUS KUJIKOCTH?

5. HabmroeHue TemaonpoBOJHOCTH BOJBI M BO3IyXa.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesMENbHOCIU.

CamMocTosATenbHO (QOPMYITUPYIOT TMO3HABATEIbHYIO 3a7ady. YMEIT C IOMOUIbI0 BOIPOCOB
noObIBaTh  HejocTaromyro uHpopmamuioo. Mcnons3oBaHWe H3MEPUTEIBHBIX — MPHOOPOB.
BreimonHenne 1a0opaTOpHBIX M MpakTUYecKuX pabor. JluarHocThka W yCTpaHEHUE
HEWCIIpaBHOCTEH MpubopoB. BricTpamBanue rumore3 Ha OCHOBAaHWM MMEIOUIUXCS JaHHBIX.
KoHcTpynpoBanue u MOAEIUPOBAHUE.

BrinonHenue 3agaHuii MO yCOBEpUICHCTBOBaHUIO TpuOOpoB. Pa3paboTka HOBBIX BapHUaHTOB
ombITOB. Pa3paboTka W TpoOBEpKa METOJMKH SKCIIEPUMEHTAIBHON paboThl. PaboTa B Mabix
rpynnax. AHaJIM3UPYIOT, BbIOUpPAlOT U  OOOCHOBBIBAIOT CBOE  pEIICHUE, JICHCTBUSL.
[IpencraBienue pe3ynbTaTOB NApPHOM, TPYNIIOBOM JAEATEIbHOCTH. Y4acTUe B JUAIOre B
COOTBETCTBUU C IIPABUIIAMH PEYEBOIO MTOBECHUS.

DJleKTpUYeCKHUe SIBJICHUSA.

Muxkpomup. Mozenu atoma, cymectBoBabiine 10 Hadasia XIX. ctopust OTKpBITUS U IEUCTBUS
raJlbBAHUYECKOTO 3NeMeHTa. Vcropust cosznmanust anekrpodopHoi MamuHbl. OneiT Bonbra.
DIIEKTPUUECKHUI TOK B DJIEKTPOITUTAX.

Hemoncmpayuu: (¢ ucnosib3oBanueM ooopynoBanusi «Touka pocray)

1. Mognenu aToMoB.

2. 'anbBaHUYECKUE PJIEMEHTHI.

3. PaboTa snektpodhopHO MAIIUHBL.

4. OnsbiTel BonbTa u ['ansBanu.

Jlabopamopusie pabomul:

1. Co3gaHue raqibBaHMYECKUX 3JIEMEHTOB U3 MOAPYUYHBIX CPEJICTB.

2. DNEKTPUYECKUHN TOK B )KHIKOCTSIX.

Xapaxkmepucmurxa OCHOBHBIX BUJOB JI€ATEIbHOCTH:

VYhpaBisoT CBOEH TO3HABATEIBHON M Yy4eOHOW MAESITENbHOCTHIO TOCPEIACTBOM TOCTAHOBKHU
ueseil, MIaHUPOBAHUS, KOHTPOJIS, KOPPEKUHUHU CBOUX JEUCTBUH U OLIEHKH YCHEIIHOCTU
ycBoeHus. CpaBHHMBAIOT CMoco0 W pe3ynbTaT CBOMX JCHCTBUUA € 00pasloM - JUCTOM
conpoBoxkaeHus. OOHapyXHUBalOT OTKJIOHEHUS. OOAYMBIBAIOT MPUYHHBI OTKIOHEHUM.
OcCy1IecTBISIIOT CAMOKOHTPOJIb M B3aUMOKOHTPOJIb. Vcronb30BaHne N3MEpUTENIbHBIX TPHOOPOB.
Brimonnenne 1abopaTOpHBIX ©  TpakTHUecKux paboT. JluarHocTmka u  yCTpaHEHUe
HEWCIIpaBHOCTEH mNpuOOpoB. BricTpamBaHWe THUMOTE3 HAa OCHOBAaHWU HMMEIOIIUXCS JTaHHBIX.
KoHcTpynpoBaHnue u MOAEIUpOBAHUE.

BHGKTPOMaFHI/ITHbIe fAAIBJICHUA.



MarautHoe Tojie B BemiecTBe. MarHuTHas aHoMmanusi. MarHuTHele Oypu. PasHoBuaHOCTH
AIIEKTPOU3MEPHUTEIBHBIX MPUOOPOB. Pa3HOBUIHOCTH ANEKTPOABUTATEIICH.
Hemoncmpayuu (¢ ucnoab3oBanueM ooopyaoBanus «Touka pocTay):

1. HarnsgHocTh MoBeieHNsI BEIIECTB B MArHUTHOM I10JI€.

2. [Ipe3enTarii 0 MarHUTHOM T10JI€ 3eMJIM M O MarHUTHBIX OYypsiX.

3. JleMOHCTpaIus pa3HOBUIHOCTEH AIEKTPOU3MEPUTEIBHBIX PUOOPOB.

4. HarnsiiHOCTh pa3HOBUIHOCTEH JICKTPOABUTATENCH.
Jlabopamopnwvie pabomoi: 1. UccnenoBanue pa3iudHbIX dJICKTPOU3ZMEPUTEILHBIX TPUOOPOB.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMeNbHOCTNU.
YpaBistoT CBOEH MO3HABATEILHONM M Y4YeOHOW EATEIBHOCTHIO TOCPEACTBOM TOCTAaHOBKU
uesnei, MUIAaHUPOBAaHUS, KOHTPOJIA, KOPPEKLUHMH CBOUX JEUCTBUH M OLEHKU YCHEIIHOCTU
ycBoeHusi. CpaBHHMBAIOT CIoco0 W pe3yibTaT CBOMX JACHCTBUUA € 00pas3loM - JIUCTOM
conpoBoxkaeHus. OOHapyXuBalOT OTKJIOHEHUS. OOAYMBIBAIOT MPUYHHBI  OTKIOHEHUM.
OcCyIeCTBISIIOT CAMOKOHTPOJIb U B3aUMOKOHTPOIb.

OnTuyeckue siBJIeHUS.

HcTouyHuku cBeTa: TEIUIOBbIC, JIOMUHECIEHTHBIE, HCKYCCTBEHHbIE. M3roToBleHUE KaMephl -
00CKypa W HCCIIEIOBAaHHE H300paXKCHHUSI C MOMOINIBI0 MOAEIU. MHOTOKpaTHOE H300pa’keHUe
npeaMeTa B HECKOJIbKUX IIOCKUX 3epKaiaX. M3roTOBUTh MEPUCKON U C €r0 MOMOIIbIO TPOBECTH
HaOmogeHusi. I[lpakTuyeckoe MCHONB30BAaHWE BOTHYTBIX 3€pKajl. 3pUTENbHBbIC WIUIIO3UH,
MOpOKJIaeMblIe MpesioMiieHneM cBeta. Mupaxku. PazButue BojgokoHHOM onTuku. Vcnons3oBanue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucnob3oBanuem ooopyrosanust «Touka pocra»)

1. Pa3znuyHble MCTOYHUKY CBETA.

2. U3o6paxeHue npeaMera B HECKOJIBKUX MIIOCKHUX 3epKaiax.

3. M300paxenne B BOTHYThIX 3€pKaax.

4. cnonb30BaHuE BOJIOKOHHOW ONTHKHU.

5. YcrpoiictBo (hoToamnmaparoB, KHHOMPOEKTOPOB, KaJIEHIOCKOIIOB.

Jlabopamopusie pabomul:

1. U3rotoBneHune kamepsl - 00CKypa U UCCIIEJOBAHHE U300paKEHUS C MOMOIIBI0 MOJIETH.

2. IlpakTrdeckoe MPUMEHEHHE TIOCKUX 3€pPKall.

3. [IpakTHuecKoe UCIOIb30BAaHUE BOTHYTHIX 3€pPKall.

4. V3rotoBieHre NMepucKorna u HaOJII0ACHHS C TTIOMOIIBIO MOJICIIH.

Xapaxmepucmuka 0CHOBHBIX 8U008 OesIMENbHOCU:

VpaBnsoT CBOEH MO3HABATEIBHON M y4eOHOM MAESITENbHOCTHIO TOCPEIACTBOM TOCTAHOBKHU
uesneil, MIaHUPOBAHUS, KOHTPOJIS, KOPPEKUHUHU CBOUX JEUCTBUH M OLIEHKH YCHEIIHOCTU
yCBOEHUS. BBIIENAIOT U (OpMYIUPYIOT MO3HABATEIBHYIO 11€1b. BBIIEISIIOT KOJIMYECTBEHHBIC
XapaKTePUCTHUKU OOBEKTOB, 3a/JlaHHble cloBaMU. [IpMHMMAOT T™O3HABaTEeNbHYIO 1ETb U
COXPaHSIOT €€ TP BBIMOJHEHWU YYEOHBIX AeHcTBUU. OCO3HAIOT CBOM JAeiicTBuA. MmeroT
HABBIKM KOHCTPYKTHUBHOTO OOIIEHUS B MAJIbIX TPYMIaXx.

Yes0Bek 1 npupoa

ABTOMaTHKa B Hamei >ku3HU. [IprMepsl UCTIONB30BaHUS aBTOMATUYECKHX YCTPOMCTB B HayKe,
Ha npou3BojcTBe M B ObITy. CpenctBa cBs3u. Pamuo u TteneBuieHue. AJbTepHATUBHBIE
UCTOYHUKH dHEprud. Bumpl anekrpoctannnii. Heo0X0MMOCTh 5JKOHOMHHU TTPUPOTHBIX PECYPCOB
U UCIOJIb30BaHUs, HOBBIX 3KOJOTMYHBIX M Oe3omacHbIX TexHojorui. Hayka m Ge3omacHOCTh
JIOJIEH.

Hemoncmpayuu: 1. poTomaTrepHrabl ¥ clIaiIpl O TEME.

Jlabopamopuvie pabomol.: 1. I3yuenne AeCTBUN CPEICTB CBS3H, PATUO U TEIECBUICHUS.
Xapaxkmepucmuka 0CHOBHBIX U008 0esAMENbHOCHIU.

CamocTosaTenbHO  (HOpPMYIHMPYIOT [O3HABATEIbHYIO 33Jady. YMET (MO Ppa3BUBAIOT)
CIOCOOHOCTH C MOMOIIBIO BOTIPOCOB JT0OOBIBATH HEJOCTAIOIIYIO HH(POPMAITHIO.



9 kJjacc

KunemaTtuka
Crioco0bI onucanus MEXaHWUeCKoro aBrxkeHus. Cucrema orcyera. [IpsMonnHeliHOe ABHKECHUE.
[IpssMonMHEITHOE paBHOMEpPHOE JBMIKEHHE I10 IIOCKOCTH. llepememieHne W CKOpPOCTh MpHU
PAaBHOMEPHOM TMPSAMOJUHEHHOM JABUKEHUU IO TIUIOCKOCTH. OTHOCHUTEIBHOCTh JBUXKEHUS.
Cnoxenune nBwxkeHui. [IpuHIUI HE3aBUCUMOCTH ABWKEHUH. KpuBOIMHEWHOE IBUYKEHHUE.
JIBukeHre Tena, OpOIIEHHOTO TOJ YIJIOM K TOpPU30HTY. PaBHOMEpHOE JIBUXKCHHE TIO
OKPY>KHOCTH. YTJI0Basi CkopocTb. [lepruos u yactoTa Bpamenus. CKOpocTb
U YCKOPEHHE MPH PABHOMEPHOM JIBH)KEHUU 110 OKPYKHOCTH.
Jlabopamopnule pabomei(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):

1. WzyueHue nBMKEHUS CBOOOHO MAAIOIIETO TEa.

2. H3yuyeHue ABMKEHUS MO OKPYKHOCTH.
Tpumepnvie memvl NPOEKMHBIX U UCCTIEO0BAMENLCKUX PAOOM.:

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBM)KCHHS IPU HCIOJBb30BAaHUU TpPEHAXeEpa

«OeroBast JOPOXKKay.
2. Hcropuueckass pPEKOHCTPYKIUS ONBITOB [amuies MO ONpeAcIiCHHI0 YCKOPEHUS
CBOOOHOTO MaJCHHUS TEJL.

3. IlpuHumne! paboThl IPUOOPOB I U3MEPEHHS CKOPOCTEH U YCKOPECHHIA.

4. TlpumeHeHue CBOOOIHOTO MAICHUS JJIT U3MEPCHUSI pEaKIIUU YeIIOBEKA.

5. Pacuer TpaekTopuu IBMKEHUS IMEPCOHAXEH paccka3zoB P.Pacmo.
Xapakmepucmuka OCHOBHbIX 6UO08 OesmelbHOCHU. YTEHUE M OOCYXKIEHUE TeKCTa cTraTei
WHTEPHET-CANTOB, OOCYXICHHE IOKJIAJA0B W TMPE3CHTAIlMH, COCTaBJICHHWE WM PEIICHHE 3ajad,
o0cyxeHue crmoco0oB pemienus (moaroroska k OI'D no ¢pusmke).

Jlnnamuka
Wnepunanbuele cuctembl orcuera. Cuna. 3akonsl HproToHa. J[BUkeHUe Tena moj AeHCTBUEM
HECKOJIbKUX CHJ. J[BHXKEHHE CUCTEeMbl CBSi3aHHBIX Tell. J[MHaAMHKa PaBHOMEPHOIO JIBUKEHUS
MaTepuaibHOW TOUKU MO OKpyxHocTU. Kiacchl cuil. 3aKkoH BCEMUPHOTO TAroTeHus. J{BuykeHue
wianeT. MckyccTBeHHble cyTHUKU. ConHeuHas cuctema. Mctopust pa3BUTHs MPEICTABICHUN O
Bcenennoii. Ctpoenue u 3Botorus Beenennoil.
Jlabopamopnuie pabomui(c HCTOIb30BaHNEeM 000pynoBanus «Touka pocray):
1. U3mepeHnue macchl Tena ¢ UCIOJIb30BAaHUEM BEKTOPHOIO Pa3JI0KEHHS CUJIIBL.
2. V3ydyeHue KMHEMAaTUKW M JAMHAMUKUA DPABHOYCKOPEHHOIO [JBM)KEHHUS (Ha IpHUMepe
MaliuHbl ATBy1a).
3. H3ydeHue TpeHUS CKOJIBKEHUS.
IIpumepnvie memvl nPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:
1. Hcropuyeckas pekoHCTpyKuusi omnbIToB KynoHa M AMOHTOHa 1O OINpEAETIeHUI0
BEJIMYMHBI CUJIbI TPEHUSI CKOJIBKEHHUS.
2. TlepBble HCKYyCCTBEHHBIE CITyTHUKH 3eMJIH.
3. Kak ornmmyaroTcs MexaHW4ecKre MpOIecChl Ha 3eMiie OT MEXaHWYECKHX MpPOIECCOB B
Kocmoce?
4. Tena Conneuynoit cucrembl. OTKPBITHS HA KOHYHMKE Tepa.
Xapaxkmepucmuka OCHOBHbIX 6U008 OesamenrbHOCmuU. YTeHHe U O00CYXKJEeHUEe TeKCTa cTaTel
MHTEPHET-CAaTOB, 00CYX/IE€HUE MOKJIAJ0B W TMPE3eHTalli, COCTAaBJIEHWE W pelIeHHe 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

HNmnyabc. 3aKoH coOXpaHeHUs] MMITYJIbCA
Nmnynsc. M3MeHeHMe umIylibca MaTepuanbHOM TOYkM. CucreMa Ten. 3aKOH COXPAaHEHUS
UMITYyJIbCA.
IIpumepnvie memvl nPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM:
1. PeaxkTuBHOE IBHXEHHE B IPUPOJIE.
2. Paccnenosanue JITII ¢ moMoIbrO 3aK0OHA COXPAHSHHS HMITYJTbCA.



Xapakmepucmuxa OCHOBHBIX BUO008 OesamelbHOCMU. YTCHHE W OOCYXKJICHUE TEeKCTa CcTraTeu
WHTEPHET-CATOB, OOCYXJICHUE MOKJIAJOB W TPE3CHTAllMi, COCTABIICHWE W peIIeHHEe 3aiad,
ob0cyxaeHue crnocoooB pemeHus (moaroroska k OI'D no duzuke).

Cratuka
PaBHoBecue Tena. MOMEHT cuibl. Y CII0BUS PABHOBECHUS TBEPAOrO Tena. IIpocTeie MEXaHU3MBI.
Jlabopamopnule pabomei(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):
OripezesieHre EHTPOB MACC Pa3IUYHBIX TeJ (TPH Crocoba).
Ilpumepnvie memol nPOEKMHUBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. TlpumeHeHHE MPOCTHIX MEXAHU3MOB B CTPOUTENILCTBE: OT 3eMJITHKH J10 HeOoCcKpeoa.

2. HccnenoBanue KOHCTPYKIIUU BEJIOCHUIIEA.
Xapakmepucmuka OCHOBHBIX 6U008 OesmelbHOCmU. YTeHHEe U OOCYXKIEHHWE TEeKCTa CTaTel
MHTEPHET-CATOB, 00CYX/IE€HUE [OKJIAaJ0B U TMPE3CHTAllMi, COCTAaBJIEHHWE U peIIeHHEe 3ajad,
o0cyxaeHue crmoco0oB perienus (moaroroska k OI'D no ¢pusuke).

MexaHu4yeckue KoJe0aHus U BOJTHBI
Mexanunueckue konebanus. IlpeoOpa3oBaHWEe SHEPrUM TPU MEXaHUYECKUX KOJICOAHUSX.
MaremaTiueckuii W TPYKUHHBIA MasTHUKA. CBOOOJHBIC, 3aTyXaroIIMEe W BBIHYKICHHBIC
konebanus. Pezonanc. Mexanndeckue BoJIHBIL. J[JTMHA 1 CKOPOCTH BOJIHBL. 3BYK.
Jlabopamopnule pabomoi(c ucnoab3oBaHueM odopynoBanus «Touka poctay):
W3yuenne koneOaHU HUTSHOTO MasiTHUKA.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. CrpyHHbIE My3bIKaJIbHBIE HHCTPYMEHTHI.

2. KonebarenbHbIe CUCTEMBI B IPUPOJIC U TEXHUKE.
Xapaxkmepucmuka OCHOBHBIX 6U008 OesmelbHOCmU. YTCHHEe W OOCYXKJICHHUE TEeKCTa CcTaTel
UHTEPHET-CANTOB, OOCYXKIEHHE JOKJIAJOB M TPE3CHTAIUH, COCTABIICHUE W pEIICHUE 3ajad,
o0cyxeHue crmoco0oB perienus (moarororka k OI'D no ¢pusuke).

DJIEeKTPOMarHUTHbIe K0JIeOaHUSI U BOJIHBI
[Tepemennslil anexrpuueckuil Tok. KonebarenbHplii KOHTYp. BbIHyX1eHHbIE U cBOOOHBIE DM
kosie0aHusi. OM BOJIHBI U UX CBOICTBA.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:
[TpyHIMIIBI paOCBSI3U U TEIEBUACHHUS.
Bnusaue OM u3nydeHuil Ha )KUBbIE OPTAHU3MBI.
W3roroBneHne yCTaHOBKH ISl IEMOHCTPALIUH ONBITOB 1o DOMMU.
OnexTpoMarauTHoe usinydenne CBY-neun.
5. Hcropuueckas peKOHCTPYKIIHS ONBITOB AMIepa.
Xapaxkmepucmuka OCHOBHbIX 6U008 OesamenrbHOCmuU. YTeHHe U O00CYXKJEeHUEe TeKCTa cTaTel
MHTEPHET-CAlTOB, 00CYX/IE€HHE NOKJIaJ0B WU TMPE3CHTAllMi, COCTAaBJIEHUE W pelIeHHE 3ajad,
o0cyxeHue croco6oB pemieHus (moaroroska k OI'D no gusuke).

NS

Onrtuka
Ucrounnku cBera. [eiicTBusi cBeTa. 3aKOH MPSIMOJIWHEHHOTO PacHpOCTpaHEHUs CBETA. 3aKOH
oTpaxkeHus cBeTa. [locTpoeHue n300paxeHui B MIOCKOM 3epKalie. 3aKOH MpeOMIICHHUS CBETa
Ha TUIOCKOW TPaHUIIe JBYX OJHOPOJHBIX MPO3payHbIX cpenl. [IpemomiieHwe cBeta B IpHU3ME.
Hucnepcust cBera. SIBjaeHUME NOJHOTO BHYTPEHHEro oTpaxeHus. JIuH3pl. TOHKHE JIHMH3BI.
[TocTpoenne n300pakKeHU, CO3/aBaEMBbIX TOHKHUMH JWH3aMH. [71a3 u 3peHune. OnTHYECKHE
pUOOPBHI.
Jlabopamopnule pabomoi(c ucnoab3oBanueM odopyaoBanus «Touka poctay):

1. DxcnepuMeHTanbHAas MPOBEPKA 3aKOHA OTPAKECHHUSI CBETA.

2. W3mepeHwne moka3aTelsi MPEJIOMIICHHS BOIBI.

3. H3mepenue HOKyCHOTO paccTOSHUSI COOMPAIOIIIEH JIMH3HI.
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1. Ucropus uccieqoBaHus CBETOBBIX SBJICHHIA.



2. Hcropuueckasi peKOHCTPYKIIHS Teneckorna [ anmmest.

3. H3roroieHue Kaneimockomna.
Xapaxkmepucmuka OCHOBHBIX U008 OesimelbHOCHmU: YTeHUe W O00CYXJIEeHHE TeKCcTa craTei
WHTEPHET-CANTOB, OOCYXJICHUE MOKJIAJOB W TPE3CHTAllMH, COCTABIICHWE W peIICHHE 3ajad,
o0cyxaeHue crnoco0oB pemeHus (moaroroska k OI'D no duzuke).

®Du3uka aToMa U AaTOMHOI0 A/pa
Crpoenue aroma. Ilornomenue u ucnyckanue ceera aromamu. Ontuyeckue crnekTpbl. OMbIThI
Pesepdopna. [Tnanerapuas monens aroma. CTpoeHHE aTOMHOTO sipa. 3apsi0BO€ M MaccoBOE
yhucna. SnepHble CUiibl. DHEPrus CBS3UM aTOMHBIX sifep. 3aKOH pPaJMOaKTUBHOTO pacHaja.
Anbda- u Oera-pacnanel. [IpaBuna cmenienus. Snepusie peakuuu. JleneHue u CUHTE3 SAEp.
Snepnas snepretuka. crounuku suepruu CosHua v 38e31. Peructpanus saepHbIX U3Ty4CHUH.
BinsHue pannoakTUBHBIX W3IyYEHUIH Ha JKHUBbIE OpPraHu3Mbl. Jl03MMETpHs. DKOJIOIMYECKHe
POOJIEMBI SIIEPHON SHEPTETUKHU.
IlpumepHnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. Ucropus uzydeHus aToma.

2. Wswmepenue KI1/] conreunoii baTapen.

3. HeBuaumblie U3Ty4eHHs B CIIEKTPE HArPETHIX TE.
Xapakmepucmuka OCHOBHBIX U008 OesiImeNbHOCMU: YTEHUEe W O00CYXJIE€HHE TEeKcTa craTei
MHTEPHET-CATOB, 00CYXJIECHUE [OKJIAJ0B U TMPE3CHTAllMi, COCTAaBIEHHWE U peIIeHHe 3ajad,
o0cyxeHue crmoco0oB perienus (moarororka k OI'D no ¢pusuke).

®opMbI OPraHu3aluy 00pa3oBaTeJLHOIO NpoLecca:

- IpynIoBasi;

- NHIUBUyaJbHas;

- (ppoHTaNBHAS.

Bexymiue TexHosoruu:

Hcronp3yloTcsi JIEMEHTHI CIEAYIOUINX TEXHOJOTUH: TPOEKTHAas, MPOOJIEMHOr0 OOy4YeHHS,
UH(POPMALIMOHHO-KOMMYHUKALMOHHAs,, KPUTUYECKOIO MBILIUIEHUS,, NPOOJIEeMHOro AMajora,
UrpoBasl.

OcHoBHBIC MeTObI PA0OTHI HA YPOKe:

Benymumu Meronamu oOydeHHs SBISIOTCA: YaCTHUHO-TIOMCKOBOM, METOJ MaTeMaTH4eCKOIo
MOJIEJIMPOBaHUs, AKCHOMAaTUYECKHI METO/.

DopMBbI KOHTPOJIA:

Tak Kak 3TOT Kypc SBJISIETCS IOTOJHUTENbHBIM, TO OTMETKA B OaJllaX HE CTaBUTCSL.

VYyamuiics yduTcs OLEHMBaThb ce0s M JIpYyrMX caM, 4YTO IO3BOJIAET pa3BUBAaTh YMEHUS
caMOaHaliM3a M CIIOCOOCTBYET PpA3BUTHIO CAMOCTOSITEIbHOCTH, KaKk CBOWCTBY JIMUHOCTH
yuamierocsi. BoisiBlieHHE NPOMEXYTOUHBIX M KOHEUHBIX PE3yJIbTATOB YYalllUXCSl MPOMCXOIUT
yepe3 MPaKTHUECKYIO JIeTeIbHOCTh; 3aUeTHbIC paboThI:

* TeMaTuyeckas MoJ0OpKa 3a7ad Pa3IMYHOTO YPOBHS CIOXHOCTH C INPEACTABIEHUEM Ppa3HbIX
METO/I0B peleHus B BUJIE TEKCTOBOIO AOKYMEHTA, npe3eHTanuu, GpJoim-
aHMMAaIHM, BUIEOPOJIUKA Wik WeD - crpaHuubl (caiiTa)

* BBICTaBKa [TPOEKTOB, IIPE3CHTALINI;

* JI€MOHCTpALUs SKCIEPUMEHTa, KaYeCTBEHHOM 3a/ladll C KaueCTBEHHBIM (YCTHBIM WJIM B BHUJE
OPUJIOXKEHUs, B TOM 4YHCIe, Mpe3eHTalued) ONMCaHMeM IIpollecca Ha 3aHATHH, (ecThBane
HKCIIEPUMEHTOB; (PU3NYECKUE OTUMITHA/IbI.
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KajieHnapHo-TeMaTH4yecKoe MIaHUpoBaHue 7 Kiaace

No | Jlata Tema 3ansATHS HUcnonb3oBanue MpUMeYaHue
/Tl | IPOBEACHUS 000py10BaHMS IIEHTPA
Inan | ®akr eCTeCTBeHHOHaytiﬂoﬁ "
TeXHOJIOTHYECKOMH
HanpaBJIeHHOCTeH
«Touka pocra»
1. BBegenue (14)

07.09 BBonnoe 3amstme. llenu wu | KommbrorepHoe

3a7auu Kypca. Texnuka | o6opyaoBaHue
1 0€3011acCHOCTH.
2. PoJsib JKCIIEpUMEHTA B KU3HU YesioBeKa (34)

14.09 Cucrema eIMHUIL, IOHATHUE O Kommnbrorepaoe

IPSIMBIX u KOCBEHHBIX | 000py/10BaHUE
2 U3MEpPEHUSIX

21.09 DUBUYECKUIN IKCTICPUMEHT. Ob6opynoBanue IS
Bunsl (U3HYECKOTO | TEeMOHCTpAIUi
HKCIIEPUMEHTA.

ITorpemnocTs U3MEpEHUs.
Bunanr
IIOTPELIHOCTEN HU3MEpEHUs.
Pacuér

3 MOTPEIIHOCTH U3MEPEHHUSL.

28.09 JlaboparopHnas paboTa ObopynoBanue s
«M3mepenune oobeMa TBEpOro | 1abopaTopHbIX  paboT U
tena». [IpaBuna opopmieHuss | yYCHHMUECKUX OIBITOB

4 sabopaTOpHON pabOTHI.
3. Mexanuka (84)

05.10 PaBHOMEpHOE u | O6opynoBanue Jyis

HEpPaBHOMEPHOE 1abopaTopHbIX  paboT U
5 JIBHKEHHUSI. YYEHUYECKUX OMBITOB (Ha
12.10 ['padmyeckoe mpencraBieHue Gaze xommextos s OI'D)

6 JIBKCHUSI.

19.10 Pemenue rpaduyeckux 3anad,
pacyeT OyTM W CpeAaHeH
CKOpOCTH

7 HEPABHOMEPHOTO JBUKCHHS.

26.10 ITousitue WHEpUUU u
WHEPTHOCTH.

[{enTpobexxHas cuia..

09.11 Cuna ynpyroctu, cuiia TpeHusi | O6opynoBaHue st

16.11 JlaboparopHnas pabota 1a0OpaTopHBIX  padoT 1
«HceneoBanue 3aBucuMocTy | Y JCHAIECKIX  OIBITOB (a
CHITEL YIPYTOCTH, 0a3e koMruiekToB st OI'D)
BO3HUKAIOILIEH B
MIPYXKUHE, oT CTCTICHH
nedopMaruu

10 MPYXKUHBD.
11 | 23.11 JlaGoparopHas paboTa
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«Ormpenenenue kodppureHTa
TPEHUS Ha TPHOOMETpPEY.

12

30.11

JlaGopaTtopHnast pabota
«MccnenoBanue 3aBUCUMOCTH
CHUJIBI TPEHUS OT CHJIBI
HOPMAJIHHOTO JTABJICHHUS.

OO6opyaoBaHue ISt
nabopaTopHbIX  paboT U
YUCHUYECKUX OIBITOB

4. I'mapocraTuka (124)

07.12 [TmoTHOCTS. 3amaua  uaps | O6opyaoBaHue IUIA
13 I'epona JIEMOHCTpAIIHA
14.12 Penienue 3a71a4 noBBIIIEHHON
CIIO)KHOCTH Ha pacuer
IUIOTHOCTH
14 BEILECTBA.
21.12 Pemenue 3amay MoBBIIEHHON O6opynoBanue IUIA
15 CJI0HOCTHU JIEMOHCTpaLui
28.12 JlaBneHue SKUAKOCTH M Trasa.
3akoH
16 ITackamns
17 | 11.01 Coo01aronifecs: CoCysl.
18.01 JlaboparopHnas pabota ObopynoBanue JIst
«W3rorosienue MOJICJIH | Ta0OpPaTOpPHBIX  paboT |
18 (dboHTaHaY YYEHUYECKUX OINBITOB (Ha
25.01 JlaGopartopHnast pabota Gaze kommextos Ans OI'D
«W3rorosienue MOJIENIN
19 ¢doHTaHA»
01.02 3akon [lackais. /laBnenue B
KHIKOCTAX U rasax.
['unpaBnuyeckue MamuHBbI.
20 CooOmaromuecs COCy/Ibl.
08.02 Brrrankusatomias cuna. 3akoH | OGopynoBaHue JUISt
21 Apxumena. JIEMOHCTpAINI
15.02 JlaGoparopHas paboTa O6opynoBanue aus
«BrbrsicHenue ycioBus | 1abopatopHbIX  paboT u
[UIABAHUSA YYEHUYECKUX OMBITOB
22 TEI.
22.02 bnok 3agau Ha 3akoH [lackansa, | OGopynoBanue IS
23 3aKOH ApXHMena. JIEMOHCTpaIui
01.03 bnok 3amau na 3akon Ilackans,
24 3aKOH ApXumena.
5. Cratuka (104)
25 | 15.03 biok. Peryar. ObopynoBanue IS
29.03 PaBHOBecue  TBepAbIX — Tell ACMOHCTpaln
MomeHT cunbl.IIpaBuno
26 MOMEHTOB.
05.04 IenTp TsokecTd. | O6opyaoBaHue JUIS
Uccnenosanue Pa3IMYHBIX | JEMOHCTpPAIAN
27 MEXaHUYECKHUX CHUCTEM

12




12.04

KoMOuHMpOBaHHBIC 3a1a49H,

UCTIONB3YS YCITOBHSI
28 paBHOBECHS.
19.04 KoMmOuHMpOBaHHEIE 3a1a9H,
UCTIONB3YS yCIIOBUS
29 paBHOBeECHUS
26.04 JlaGopaTtopHnast pabota OO6opynoBanue st
«M3roroBienue padorammeil | 1abopaTopHBIX  paboT U
CHUCTEMBI OJIOKOBY». | yUCHHUYECKUX OMBITOB (HA
Odopmnenue 6aze komruiekToB st OI'D
30 paboTHI.
10.05 Pabora HaJl IPOEKTOM
«baokm».
JlaboparopHnas pabota
«M3rotoBrienne padboTarole
31 CUCTEMBI OJIOKOBY.
17.05 JlaGopartopHnas pabota O6opynoBanue st
«M3rotorienue paboTammeil | 1a00paTopHBIX  paboT U
32 CHCTEMBI OJIOKOBY. YYEHUYECKUX OTBITOB
33 | 24.05 Odopmienue paboThI. KommnbsrorepHoe
34 | 31.05 3anmTa nNpoeKTOB. obopynosanne
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KanengapHo-temaTtuyeckoe niiaHupoBaHue § Kiace

No | Jlata Tema 3ansaTus HUcnonb3oBanue MpUMEYaHUE
/Tl | IPOBEACHUS odopynoBaHus
Ilnan | dakr IEHTpa .
€CTeCTBEHHOHAYYHOil
U T€XHOJIOTHYeCKOM
HANIPABJIECHHOCTEHl
«Touka pocra»
1. Beenenue (14)
07.09 Beognoe 3amsrtue. Ilenn u | KommbrorepHoe
3aaun Kypca. TexHuka | o0opynoBaHHe
1 0€30MaCHOCTH.
2. TenioBble siBjienus (12 u)
14.09 PaznooOpasue TeroBeiX | KommbrorepHoe
sBiieHnd. TeruoBoe pacmupenue | 000pyaoBaHue
2 TeJ.
21.09 JlaboparopHast pabota ObopynoBanue JIs
«V3MeHeHMs [UTHHBI Tella TPU nabopaTOpHBIX paboT
HarpeBaHUU U OXJIAKICHUM. u YYICHUYCCKUX
3 OTIBITOB
28.09 Temmonepenaua Habmonenue ObopynoBanue IS
TETUIOTIPOBOHOCTH BOJIBI U JIEMOHCTpAIHii
4 BO3yXa.
05.10 JlaboparopHast pabota ObopynoBanue is
«3mepenue yaenpHOU nmabopaToOpHBIX padboT
TETIOEMKOCTH Pa3JIMYHbIX u YUCHUYECKUX
9) BEILIECTB. onsiToB  (Ha  0aze
12.10 [InaBneHue u oTBEpICBaHUE. KoMIIeKToB 115t OI'D
JlabopaTtopHas pabota «OTinBKa
6 napauHOBOIO COJIJATHKA»
19.10 JIaGoparopHas paboTa O6opynoBanue as
«Habnronenue 3a niaBieHueM 1abopaTopHbIX paboT
B11 ) ¢: P u YYEHUYECKUX
7 OTIBITOB
26.10 Pemrenue omuMnuaaHbIX 3agau ObopynoBanue ISt
Ha ypaBHEHUE TEIUIOBOTO | JIEMOHCTpAIUit
8 Oayanca
09.11 Pemenue onmummnuaaHbIx 3a1a4 O6opynoBanue  Jist
9 Ha pacy€T TEIUIOBBIX MPOILIECCOB | IEMOHCTpAIuit
10 | 16.11 JlabopaTopus kpuctaorpadpuu.
23.11 Hcnapenne u KoHaEHCAIHS. O6opynoBanne  JIst
11 JIEMOHCTpAINI
30.11 CoctaB aTMocdepHl, OGopynoBanue IS
HaOItoIeHre Tiepexoa JIEMOHCTpAIIHA
HEHACBIIIICHHBIX ITAPOB B
12 HACBIIICHHBIE.
07.12 Brnaxxnocts Bo3ayxa Ha pasHbix | OOopymoBanue it
13 KOHTHHEHTAX JIEMOHCTpAINI
3. DuiekTpuveckue siBjeHus (84)
14 [14.12 | | Muxpomup. Mosenu atoma, | OGopynoBanme st
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cyniecTBoBaBIMe 10 Hayana XIX | nemoHcTpanuii
21.12 Hcropust OTKpBITHS U JEHCTBUS KomnerotrepHoe
15 raJIbBAHUYECKOTO AJIEMEHTA obopynoBaHHE
28.12 Hcropus CO31aHus
351eKTpOohOpHOU
16 MaIIHHbI
11.01 OneiTel Bonbra. Onekrpuueckuii | KomnbrotepHoe
17 TOK B JJICKTPOJIUTAX. 000py1oBaHKE
18.01 Pemenue onmuvnuanaeix 3a1ad Ha | O6opynoBanue IS
18 3aKOHBI IOCTOSIHHOTO TOKa JIEMOHCTpAIH
25.01 HaGmronenne 3aBUCUMOCTH O6opynoBanue IS
COINPOTHUBIICHUS IPOBOJIHUKA OT | IEMOHCTpaIuit
19 TEMIEPATYPHI.
01.02 JlaGopaTopHas pabota O6opynoBanue st
«OrmpeneneHue CTONMOCTH nabopaTopHBIX paboT
M3pacX0J0BaHHOMI u YYEHUYECKUX
ANEKTPOIHEPTHH ombiToB  (Ha  0Oase
10 MOIIHOCTH MOTPeOuTENs U o | KoMIuieKToB it OI'D
20 CUETUUKY»
08.02 Pemenue onuMnuagHeix 3a1a4 ObopynoBanue Uit
21 Ha TEIJIOBOE JICHCTBHE TOKA JIEMOHCTpPAIIHA
4. DJIeKTPOMATHUTHBbIE siBJIeHUs (34)
15.02 DJIEKTPOMArHUTHBIC SIBJICHUS. O6opynoBanue ISt
DNEKTPON3MEPUTEITbHBIE JIEMOHCTpAIIHHA
22 pUOOPHI.
22.02 MarnuTHas anomanus. | OOopynoBanue s
MaruutHele JIEMOHCTpAIHi
23 Oypu
01.03 PaznoBuHOCTH
24 JJIEKTPOABUTATENEH.
5. Ontuyeckue siBjeHus (74)
15.03 HcTouHukm cBETa: TEIUIOBEIE, ObopynoBanue IS
25 JTFOMUHECIICHTHBIE JIEMOHCTpAIIHA
29.03 MHorokpatHoe n3o0paxeHue
MpeaMeTa B HECKOJIBKHX TUIOCKUX
26 3epKajiax.
05.04 N3roToBUTH NEPUCKOII U C €r0 ObopynoBanue ISt
MIOMOILBIO MIPOBECTHU | AEMOHCTpaLUl
27 HaOJIIOAEHUS
12.04 [IpakTHueckoe UCIOIb30BAHNE O6opynoBanue  Jist
28 BOTHYTBIX 3€pKall JEMOHCTpaLMH
19.04 3pUTenbHbIE WILTIO3UH, O6opynoBanue  JIst
MOPO’KIaeMBbI€ TTPETOMIICHUEM JIEMOHCTpAIIHiA
29 cBeta. Mupaxu.
30 | 26.04 Pa3BuTHE BOJOKOHHOW ONTHKH
10.05 Hcnonbs3oBaHue 3akOHOB CBETA B
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 |17.05 | | ABroMaTHKa B HAIICH JKI3HY . | Kommbroteproe
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33 | 24.05 Panuo u TeneBunenue o0opyaoBaHue
31.05 AJnbTepHATUBHBIC UCTOYHUKHU
34 SHepruu. Buel asiekTpocTaHunid
KajnengapHo-temaTuyeckoe niiaHupoBaHue 9 Kjacc
Ne | [lata Tema 3ansaTHA Hcnoan3oBanue [IpUMEYaHue
/11 | IPOBEACHUS odopynoBaHust
Ilnan | Pakr IIeHTpa .
ecTeCTBEHHOHAY4YHOil
U TEXHOJIOTUYECKO
HanpaBJIeHHOCTeH
«Touka pocra»
1. Beegenue (14)
01.09 Bromnoe 3amstme. llenmu w | KommberotepHoe
3aauu Kypca. TexHuka | 060pya0oBaHHE
1 0€30MMacHOCTH.
2. Kunemartuka (7 4)
08.09 Crioco0b1 onrcanus O6opynoBanue st
2 MEXaHUYECKOTO JIBHKEHUS JIEMOHCTpAIIHA
15.09 [IpsimonuHeitHOE paBHOMEPHOE ObopynoBanue Ui
JIBUKCHHE o IJIOCKOCTH? | TIEMOHCTpAIHiA
Cmotps
3 U3 KaKOW TOYKH HAOJII0IaTh
22.09 OTHOCUTENBHOCTD JIBHXKCHHUSI. O6opynoBanue  Jist
4 CnoxeHue IBUKECHUI. JIEMOHCTpAIUui
29.09 Jlabopamopuvie pabomul: ObopynoBanue JIs
«M3yuenue nBukeHusi CBOOOAHO | Ja0OPaTOPHBIX paboT
najaroniero renay, «M3yuenue u YYCHUYCCKUX
5 JIBUKEHHSI TeJIa 110 OKPY>KHOCTH» | OTBITOB
06.10 Kak u xyna nonerena BumneBas | OOopynoBanue — Juid
koctouka? Pacder TpaekTopuu JIEMOHCTpAIIHiA
JIB>KEHUSA TEJI U IEPCOHAXKEN
pacckaszoB P.Pacms 0
6 MioHxay3eHe
13.10 Hcropudeckast peKOHCTPYKITUS O6opynoBanue  Jist
OIIBITOB lanunes 10 | AEMOHCTpALMI
OTIpEICIICHUTIO
7 YCKOpPEHHUS g.
20.10 OmnpeneneHne CKOPOCTH O6opynoBanue ISt
PaBHOMEPHOTO JIBUXKEHUS TPU JIEMOHCTpAIIHiA
WCIIOJIb30BaHUU TPEHAXKepa
8 «0eropas JOPOKKay.
3. lunamuxa (84)
27.10 Cuna Bonu, cuna yoexxaenust win | O0opynoBanue — Juis
9 cuiia - pu3ndeckas BeJnynHa? JIEMOHCTpALMI
10.11 Jlabopamopnuas paboma: O6opynoBanue st
10 «M3mepeHne Macchl Tesna» na0opaTOpHBIX paboT
17.11 JIBMKeHue Tena mof aeicteueM | 1 YHCHHICCKHIX
11 HECKOJIBKUX CHII OTILITOB
24.11 JIBM>KEeHUE CUCTEMBI CBA3aHHBIX O6opynoBanne  Jist
12 Tel JIEMOHCTpAINI
13 [ 01.12 Jlabopamopnvie O06opynoBaHue IS
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pabomul: «3ydenue TpeHus | 1abopaTOpHBIX padoT
CKOJIb>KEHUSD) u YYICHUYECKUX
OIIBITOB
08.12 JuHamuka paBHoMepHOro | O6opynoBanue  1Jist
14 JIBYDKEHUSI 110 OKPYXKHOCTH JIEMOHCTpAIHH

15.12 Ucropus pasButus | O0opynoBaHue s
MpeICTaBICHUI JIEMOHCTpAIui
0 Bcenennoti. Conneunas

15 CUCTEMA.

22.12 OTKpBITHS HA KOHYUKE TIepa. O6opynoBanue  JIst
IIepBbie HUCKYCCTBEHHBIE | IEMOHCTpALUI
CITy THUKH

16 3emuy.
4. Umnyjabc. 3aKoH coxpaHeHusi uMIyJibca (34)
17 | 29.12 Kak BbI IXTY Ha30BeTE... KomnerorepHoe
12.01 PeaxktuBHOE NIBIDKEHNE B obopynosanue
18 MIpUpPO/IL.

19.01 PaccnenoBanue JITII ¢ momomisto | KommbroTepHoe
19 3aKOHA COXPaHEHUS UMITYJIbCA 000pyToBaHKE
5. CraTtuka (24)

26.01 Jlabopamopnas paboma: ObopynoBanue s
«OmnpeneneHue NEHTPOB Macc nmabopaToOpHBIX padboT
pa3IMYHBIX TeN (TPU crIocoba)» u YYEHUYECKUX

20 OTIBITOB

02.02 [IpumeHenue npocteix | KommnberotepHoe
MEXaHU3MOB B CTPOUTENBCTBE: OT | 000pyAOBaHHE
3eMJISIHKH JI0

21 HeOOoCKkpeda
6. Mexanuueckue Kojie0anusi 1 BOJHbI (34)
09.02 Buner MAasTHUKOB Hu ux | OGopynoBanue s
22 KOJIeOaHui JIEMOHCTpAINit
23 | 16.02 UYro nepeHocut BoHa?
02.03 KonebarenbHble  cHCTEMBl B
24 MIPUPOJIE U TEXHUKE
7. DJIeKTPOMATHUTHbIE KOJIeOaAHUs ¥ BOJHBI (24)
09.03 DKcrepuMeHTalTbHasl TPOBEpKa KommbrotepHoe
25 cBOICTB DM BOJIH. 00opyaoBaHue
16.03 Hccnenoanue KommerotepHoe
ANEKTPOMArHUTHOTO obopyaoBaHue
26 nznydenns CBU-neun
8. Onrtuka (44)
30.03 . U3roToBnenne Moenu KommbrotepHoe
27 KaJIeH JOCKoTa. 00opyaoBaHue
06.04 OKcrnepuMeHTalIbHAs TPOBEPKa Ob6opynoBanue s
28 3aKOHA OTPaKCHUS CBETA. JIEMOHCTpAIHH

13.04 Jlabopamopnas paboma: ObopynoBanue s
«M3mepenne nokazarens 1abopaTopHbIX paboT
MIPEIOMIICHHUS BOABD) u YYEHUYECKUX

29 OTIBITOB
20.04 Kaxk otnnuarorcst mokasareiu O6opynoBanue ISt
30 MPETIOMIJICHUSI IIBETHOTO CTEKJIA JIEMOHCTpAIHi
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9. ®u3uKa aToMa M ATOMHOT0 siapa (44)

31

27.04

Ilorymomenne W HCIIyCKaHUE
cBeTa
atoMaMu. ONTHYECKHUE CIEKTPHI.

32

11.05

Usmepenne KIIJ[  cosHeuHOM
Oarapeu

33

18.05

Bmmsane pPaaruOaKTUBHBIX
HBJIy‘-IeHI/Iﬁ Ha JXUBBIC OPraHU3MbI

34

25.05

Crioco0b1 3alllUTBI OT
PaAOaKTUBHBIX I/I3JIy‘IeHI/II71

KommnbrorepHoe
o0opynoBaHHE
Komnerorepnoe
obopynoBaHHE
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