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HosicHuTeAbHAA 3aNIMCKA

Pabouvas mporpaMmMa BHEypOUHOU JEATEILHOCTH MO (u3uKe Ut 7 - 9 KI1accoB COCTaBlIeHA
Ha OCHOBE IMPUMEPHOI MporpamMMsl 1o ¢usuke misg 7 — 9 kimaccoB (o pepakiuei [leppimknaa
B.A), M.: «IIpocBemienne», 2017 u cOOTBETCTBYET
- OepepanpHomy 3akoHy «0O0 oOpazoBanmu B Poccuiickoit ®eneparuu» Ne273-O3 ot
29.12.2012 rona;

-OenepanbHoMy  00pa3oBaTENbHOMY — CTaHIApPTy  OCHOBHOTO  oOmero  oOpa3oBaHuS,
YTBEp)KAEHHOMY MpHKa3oM MunucTepcTBa oOpazoBanust u Hayku P®D Nel897 or 17.12.2010
roja;

-[Ipuka3zy MunuctepcrBa oOpazoBanus u Hayku PD Nel577 ot 31.12.2015 r» O BHecenum
U3MEHEeHUH B (enaepanbHbli 00pa30BaTENbHBI CTaHAAPT OCHOBHOTO O0OIIEro oO0pa3oBaHUA,
YTBEpKAEHHBIN npukazoM MuHHCTEpcTBa 0Opa3zoBanus u Hayku PD» Nel897 or 17.12.2010
rojia»

-O0pa3oBatenbHON ITporpaMmMe OCHOBHOTO O0IIIero 00pa3oBaHus;

-YyeGHOMY many OV

- [IpumepHoOit mporpaMme OCHOBHOTO 00IIeT0 00pa3oBaHus 1Mo ¢u3uke (0a30BBII YPOBEHB).

[IporpamMma paccuutana Ha 35 yacoB — 1 yac B Hezento B 7 kiacce, 35 yacoB — 1 yac B
Heaelo B 8 kiacce, 34 yaca — 1 yac B Hezenmo B 9 Kjacce.

Jlannast pabouasi mporpaMMa BHEYPOYHOU JEATENbHOCTH Mo ¢usuke ans /7 — 9 kiaccoB
cocraBineHa Ha ocHoBe OOIl OOO MBOVY UYkanosckas COLI u ¢ y4éroM METOAMYECKHX
pPEKOMEHIaluil M0 CO3/IaHUI0 U (PYHKIIMOHUPOBAHUIO B 00IIE00pa30BaTEIbHBIX OPraHU3AIMIX,
PAacIOJIOKEHHBIX B CEIbCKOM MECTHOCTH U MaJbIX TOpoAax, EHTPOB 00pa30BaHMs €CTECTBEHHO-
HAYYHOUW U TEXHOJOTMYHOW HarpaBieHHOcTel («Touka pocta») (yTBEpk ACHBI paclopsiKEHUEM
MunuctepcrBa mpocsemieHust Poccuiickoit  ®enepanuu ot 12.01.2021 1. Ne P-6) wu
npeaycMaTpuBaeT MpPOBEJEHHE 3aHATHH C HCHOJIb30BaHHEM o000pyaoBaHMs IeHTpa «Touka
pocTay

Ilnanupyembie  pe3yiabTaTbl OCBOCHHUS  INPOrpaMMbl  BHEYPOYHOH  JAeSITEJbHOCTH
«Mexannyeckasi (pusuka» (¢ HcmoJb3oBaHueMm oGopyaoBanusi «Touka pocra»)B 7-9
KJlaccax.

Peanuzarust mporpamMmsel CrocoOCTBYET JTOCTHXKEHHIO CIEAYIOMNUX Pe3yabTATOB:

JIuyHOCTHBIE:

B cdepe MTMYHOCTHBIX YHUBEPCAIBHBIX YU€OHBIX JEHCTBUHN yUalHXCS:

* y4eOHO-II03HaBaTEIbHBI MHTEpEC K HOBOMY Y4eOHOMY MaTepualy U CHocodaM pelieHus
HOBOM 3aJa4HU;

* OpUEHTAlMs Ha MMOHMMAaHME MPUYHH ycliexa BO BHEY4YEeOHOW AeATEIbHOCTH, B TOM YHUCIIE Ha
caMOaHaJIM3 U CAMOKOHTpPOJIb pe3yJbTaTa, Ha aHAJU3 COOTBETCTBUS PE3YJIbTAaTOB TPeOOBAHUSAM
KOHKPETHOM 3a/1a4H;

* CIIOCOOHOCTB K CaMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIEITHOCTH BHEYUEOHOH 1A TEIbHOCTH;
Obyuaiowuiics NOIYUUM 03MOACHOCMb O POPMUPOBAHU:

* BHYTPEHHEHW IO3MIMHM IIKOJIbHMKA HA YPOBHE TIOJOKUTEJIBHOIO OTHOIIEHUS K IIKOJIE,
MOHMMAaHUS HEOOXOJIMMOCTH YY€HHS, BBIPAXKEHHOIO B Mpeo0siajaHui yuyeOHO-TI03HaBaTEeIbHbIX
MOTHBOB;

* BBIPQKEHHOM yCTOWYNBON yueOHO-T103HaBAaTEIbHON MOTUBALIUY YUEHUS;

* YCTOMUYMBOro yueOHO-1103HABATEILHOI0 HHTEpPECa K HOBBIM OOIIMM CrIoco0am perieHus 3a1ad.

MeranpeamerHbie:

B cdepe peryasiTHBHBIX YHUBEPCAIbHBIX yUEOHBIX IEHCTBHM yUaIIuXCs:

* IUITAHUPOBATh CBOU JICHCTBUS B COOTBETCTBHH C ITOCTaBICHHOM 3amadell W YCIOBHSIMHU €€
peanu3aiyy, B TOM YUCIIe BO BHYTPEHHEM IIJIaHE;

* YUUTHIBATh YCTAHOBJICHHBIC NIPABHJIA B INITAHWPOBAHUHU M KOHTPOJIE CLIOCO0a PEIICHNS;

* OCYIIECTBIIATH UTOTOBBIN U MOIIArOBbI KOHTPOJIb 110 PE3yIbTaTy;



* OIICHMBATh MPABUJIBHOCTH BBIOJIHEHUS JEHCTBHUS Ha YPOBHE aJ€KBATHOM PETPOCIEKTHUBHOM
OIICHKU COOTBETCTBHSI PE3yJIbTATOB TPEOOBAHUSAM JAHHOM 3a7a4d U 33a9HON 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 aJIeKBAaTHO OLIEHUBATH IMPABUJIHLHOCTH BBIMIOJHEHUSI JEHCTBUS U BHOCUTH
HEOOXOMMbIC KOPPEKTHUBHI B HCIIOJIHEHHWE KaK IO XOJy €ro pean3aliu, TaKk U B KOHIIE
IEUCTBUSL.

B cdepe nosHaBaTebHBIX YHUBEPCATIBHBIX YUEOHBIX ACHCTBUM ydaIluXcs:

* OCYIIECTBIISITh MOUCK HEOOXOOUMON WH(pOpPMANUU IS BBHIOJHEHUS BHEYYEOHBIX 3aaHUU C
UCIOJIb30BAaHUEM Y4YeOHOH muTepaTtypbl M B OTKPHITOM HH(OPMAIMOHHOM IPOCTPAHCTBE,
SHIMKJIONEANM, CIPaBOUYHUKOB (BKJIIOYAsl AJIEKTPOHHBIE, IU(PPOBBIE), KOHTPOIUPYEMOM
IPOCTPaHCTBE

WHrepHera;

* OCYHICCTBJIATH 3aMKCh ((pUKCAIMIO) BEIOOPOYHON HMH(POpMALUU 00 OKPYKAIOIIEM MHPE M O
cebe caMoM, B TOM YHCIIE ¢ TOMOIIbI0 HHCTpYMeHTOB UKT;

* CTPOUTH COOOIIEHMSI, IPOEKTHI B YCTHOM U MMCbMEHHOH (opMme;

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

* yCTaHABJIMBATh IPUYUHHO-CJICJCTBEHHBIE CBSI3U B U3Yy4aeMOM KpYTe sBJICHUI;

* CTPOUTH pacCyXIeHHs B (hopMe CBS3H TNPOCTHIX CYKICHHH 00 OOBEKTe, ero CTPOCHHH,
CBOICTBAxX M CBS3ax;

Obyyarowuiics NOIYYUM 803MONACHOCTb HAYYUMBCA.!

* OCYULIECTBJISATh PACHIMPEHHBIN NOUCK MH(POPMAIIMU C UCTOIb30BAaHUEM PECYPCOB OMOINOTEK U
cetu MuTepHer;

* 3amuchIBaTh, (UKCUPOBATH HH(MOPMALHMIO OO0 OKPYXAlOMMX SBIEHUSAX C IOMOILBIO
uHctpymentos UKT;

* OCO3HAHHO U MPOM3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOM M MUCbMEHHOM (popme;

* OCYLIECTBJIATH BBIOOP Hanbosee 3((HEeKTUBHBIX CIIOCOOOB pELICHHs 3a/lad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* CTPOUTH JIOTUYECKOE PACCYKJIECHUE, BKIHOYAIOIIEE YCTAHOBJICHUE NPUYMHHO-CIIEICTBEHHBIX
CBsI3€H;

* MOTYT BBINTM Ha TEOPETHUYECKHH YPOBEHb DPEIEHUS 3a]ad: PEIICHHE IO OIpPEIEICHHOMY
IUIaHy, BJIaJ€HUE OCHOBHBIMU IMpPHEMAaMM PEIICHUS, OCO3HAHUSA NESATENIbHOCTH IO PEUICHUIO
3a/1a4H.

B cepe koMMyHUKATHBHBIX YHUBEPCATBHBIX YUEOHBIX NEHCTBUI yUaIuxcs:

* QJICKBaTHO HCMOJIb30BaTh KOMMYHHKATHBHBIE, IPEKIE BCErO - PEYEBBbIE, CpPENCTBA A
pelIeHus Pa3IMYHbIX KOMMYHHUKATHUBHBIX 33/1a4, CTPOUTh MOHOJIOTHYECKOE COOOIIEHNE, BIIaIETh
JUAJIoTHYeCKON (hOpMOM KOMMYHHUKAIIUHU, WCTIOJB3Ys, B TOM YHCJI€ CPEICTBA U MHCTPYMEHTHI
HUKT u qucTaHIIMOHHOTO OOIICHUS,

* 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,

* YUUTHIBATh pa3HbIE MHEHHUS M CTPEMHUTBbCS K KOOPAMHALMU pPA3IUYHBIX [O3ULHUA B
COTPYIHUYECTBE;

* (opmynupoBaTh COOCTBEHHOE MHEHUE U TIO3HLIUIO;

* IOTOBAPUBATHCSA M MIPUXOAUTH K OOIIEMY PEIICHUIO B COBMECTHOU JIESITEILHOCTH, B TOM YHCIIE
B CUTYyallUU CTOJIKHOBEHUSI UHTEPECOB;

Obyuarowuiicss NOIY4YUmM 803MONCHOCIb HAYUUMbBCSL:



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

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

¢* IIOHUMATb OTHOCUTCJIIBHOCTDb MHeHI/Iﬁ U IIoaAX040B K pemeHmo HpOGJIeMBI;

* apryMEHTHUPOBATH CBOKO IMO3UIMIO W KOOPJUHUPOBATH €€ C IMO3UIUSIMHU IapTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHON ACSITEILHOCTH;

* 3a7aBaTh BOIIPOCHI, HEOOXOAMMBIC JUIsI OPTaHHW3alldd COOCTBEHHOW NEATEIHOCTH |
COTPYITHUYECTBA C ITAPTHEPOM;

* OCYIIECTBIIATh B3aUMHBI KOHTPOJIb W OKa3blBaThb B COTPYJHHYECTBE HEOOXOIAMMYIO
B3aHUMOIIOMOIIIb.

IIpeamerHbIe:

- OPHUEHTHPOBATHCS B SABICHHUAX M OOBEKTAX OKPYXKAIOMIETO MHpA, 3HATh TPAHULBI HX
MIPUMEHUMOCTH;

- TOHUMATh ONpeAeTeHNs GU3NIECKUX BETUYHUH H IOMHUTH OMPEeISIone (opMyJIbl;

- 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 SIBJIIEHUN U 00BEKTOB OKPYIKAIOILIETO MHUPA;

- aHaJIM3UPOBATh YCIOBHUE 3a/1a4H;

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

- COCTAaBJIATH IUUIaH PEILICHUS;

- BBIJIBUTATh U IIPOBEPSITH NIPEAIAraeMble JUIsl pELICHHS TUIIOTE3bI;

- BJIaJICTh OCHOBHBIMU YMCTBEHHBIMH ONIEPALIUSIMHU, COCTABIISAIONIMMU IIOUCK PELLIEHUS 3aJauH.

Coaep:xaHue NporpaMMbl BHEYPO4YHOM AeSITeIbHOCTH
7 KJ1ace

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

PoJib 3xciepuMeHTAa B ’KU3HH YeJI0BeKa.

Teopusa: 3yuntb OCHOBBI TeOpHM noOrpemHocTeld. [lorpemHocTd NpsAMBIX M KOCBEHHBIX
U3MEPEHMM, MAaKCHMaJlbHAs [OIPEIIHOCTE KOCBEHHBIX W3MEPEHMM, Yy4YeT MOrPEeIHOCTEN
U3MepeHuil mpu mnocTpoeHuu rpaduxos. IIpencraBieHue pesyiabTaToB M3MEpeHHMH B (opme
TaOIuI] ¥ TpadUKOB.

Ilpaxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEN IPUMEHSATH NIPU BBIIIOJHEHUH KCIIEPUMEHTAIbHBIX
3aj1a4, TIPaKTHYECKUX PadoT. (¢ ucnoab30BanueM o6opynoBanus «Touka pocray)
Xapaxmepucmuxa 0CHOBHBIX 8U008 0esAMeNbHOCU!

[TpuBoauTH TpHUMepbl 0OBEKTOB M3y4YeHUs (PU3MKU (pu3nyeckue SBICHUS, (U3NUYECKOE TEIO,
BEIIECTBO, (Qu3uueckoe mozie). Habmogate u  aHamu3upoBaTh (U3WYECKHE SIBICHUS
(pukcupoBaTh U3MEHEHHUsI CBOMCTB OOBEKTOB, CPAaBHUBATH WX M 0000m1aTh). [To3HaKOMUTHCS C
HKCIEPUMEHTAIBHBIM METO/IOM HCcleoBaHus Npupoabl. COopka MpuOOPOB W KOHCTPYKIIHMA.
Hcnonp30BaHne H3MEpPUTENbHBIX NPUOOPOB. BolmonHeHue 1a00paTOPHBIX U MPAKTHUYECKUX
pabot. /lnarHocTHKa W yCTpaHEHUE HEHCIPaBHOCTEHNpHOOpoB. BricTpamBanue rumore3 Ha
OCHOBaHUU UMEIOUINXCS JAHHbIX.

Mexanuka.

Teopus: PaBHOMEpHOE M HEpaBHOMEpPHOE JBM)KEHUE. ['paduyeckoe mpeacTraBieHnue ABUKEHMUS.
Pemenue rpadguueckux 3amad, pacdyer MyTH U CPEAHEH CKOPOCTH HEPAaBHOMEPHOI'O JBHIKEHHS.
[Tonsatne mHepuuu um uHepTHOCTU. lleHTpoOexHas cuina. IlpumeHeHne NaHHBIX (U3NYECKUX
MOHSITUN B XKU3HEAEATENbHOCTH yesioBeka. Cuia ynpyrocTH, cujia TpeHHUs.



IIpaxmuxa: ccnenoBaHne 3aBUCUMOCTH CHJIBI YNIPYTOCTH, BO3HMKAIOUIEW B IPY)KUHE, OT
crernieHu nedopmanuu npyxuHsl. Onpenenenue koddduumenrta TpeHuss Ha TpubOomerpe. (¢
HCIoJIb30BaHueM 00opyroBaHusi «Touka pocra»)

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS OT CHJIbI HOPMAJIBHOTO JIABJICHMSL.

Xapakmepucmuka 0CHOBHbIX 8UO08 0EeAMENbHOCIU.

Amnanus Tabnun, rpagukos, cxeM. [lorck o0bsicHeHUsT HabMOAaeMbIM cOObITUAM. OnpeeneHue
CBOWCTB IPUOOPOB 10 YepTexkaMm M MOAEISAM. AHAJIU3 BO3HUKAIOIIUX MPOOJIEMHBIX CUTYaIHi.
N300paxarh cuCTEMy KOOpPIWHAT, BBIOMpATh TEIO OTCUETAa W CBSI3BIBATH €r0 C CHCTEMOM
KoopauHar. lcronb30Bark cUCTEMy KOOPAMHAT JUIsl M3YyYEHUs IPSAMOJUHEHHOrO JIBHYKECHUS
tena. COopka mpuOOpOB ¥ KOHCTpyKImid. lcmonb3oBaHUE W3MEPUTENBHBIX MPHOOPOB.
BeinonHenne 1abopaToOpHBIX M MPaKTHYECKUX padoT (¢ HMCHoJIb30BaHHeM 000pPyI0BAHUSA
«Touka pocray»). JlnarHocTka M yCTpaHEHHME HEUCIIpaBHOCTEH mpubOopoB. BricTpanBanue
TUIIOTE€3 Ha OCHOBAaHMM HUMEIOLIMXCA JaHHbIX. KOHCTpyupoBaHME M MOJICIMPOBAHHUE.
BrimonHeHue 3alaHUi 1O YCOBEPIICHCTBOBAHHWIO MPUOOPOB. Pa3paboTka HOBBIX BapHAHTOB
onbIToB. Pa3paboTka M mpoBepka METOJUKU SKCIIEpUMEHTalbHOW paboThl. PaboTa B Maibix
rpymnmax. AHAIM3APYIOT, BBIOMpPAIOT #  OOOCHOBBIBAIOT CBOE  pELICHHE, JICHCTBHSL.
[IpencraBineHue pe3ynbTaTOB IAapHOW, TPYINIIOBOM [JEATEIBHOCTH. YUYacTHE B JUAlOre B
COOTBETCTBUU C IIPAaBUJIAMU PEUEBOT0 TIOBEICHUSI.

I'mapocraruka.

Teopus: 3axkon Apxumena, 3axoH [lackams, THAPOCTATHYECKOE aBIEHHE, COOOIIAIOIINECS
CoCyabl, THAPABINYECKUE MAILIUHBI.

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

OKCHepUMEHTAJIbHBIE 33/1aHUS:

1)uzmepenue cuiasl Apxumena,

2)uzMepeHrue MOMEHTa CHUJIbI, IEHCTBYIOLIETO Ha phlvar,

3)u3MepeHnepadoThl CUIIBl YOPYTOCTH IMpPH MOABEME Tpy3a € IMOMOIIBI0 MOJBUNKHOIO WU
HETO/IBIKHOTO 0JI0Ka(C McmoJib3oBaHueM o6opynoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMENbHOCTU.

Ananu3 Tabaun, rpaduxos, cxem. Ilouck oObsicHeHuss HaOmogaeMbIM coObITHsM. COOpka
npuOoOpoB W KOHCTpyKUuH. Vcrnonp3oBaHue U3MEpUTENbHBIX NpUOOpOB. BrinmonHenue
71a00paTOPHBIX U MPAKTHYECKUX paboT. /lnarHocTika 1 ycTpaHeHne HEMCIPaBHOCTEH MprOOpOB.
BoicTpauBaHue rumore3 Ha OCHOBAaHMM HUMeEIOUMXcAd JaHHbIX. KoHcTpyupoBanue u
MojaenupoBaHue. Pabora B ManbIx rpymnmnax. AHaJIU3UPYIOT, BEIOUPAIOT U 00OCHOBBIBAIOT CBOE
pemenue, neWctBus. llpencraBieHne pe3ynbTaTOB MAPHOM, TPYNIIOBOM  JI€ATEIbHOCTH.
[ToaroroBka cooOmieHWd M AOKIAIOB. YuyacTHE B JUaoTe€ B COOTBETCTBUU C IPaBUIIAMHU
pEYeBOro NOBEIEHUS.

Craruka.

Teopus: bnok. Peruar. PaBHOBecue TBEpABIX TeN. YCIOBUSA pPAaBHOBECUS. MOMEHT CHIIBIL.
ITpaBmiio momenToB. LlenTp Tskectu. MccnenoBaHue pasiMyHBIX MEXAaHUMYECKHX CHCTEM.
KomOuHMpoBaHHbIE 3a/1a41, UCTIOIB3YS YCIOBHS PAaBHOBECHS.

Ilpaxmuxka: VI3roToBneHue padoTaromieil cucTeMbl OJI0KOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMENbHOCTIU.

Amnanuz 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 Teno». Pemars 3amauv Ha MPUMEHEHHE YCJIOBUsA(IpPaBUIa) PAaBHOBECHS
poruara. IlpumensTs ycnoBue (IpaBMIIO) paBHOBECHs pbluara JUisi OOBSICHEHUS JIeHCTBUA
pa3IMYHBIX MHCTPYMEHTOB, MCIIOJIB3YEMbIX B TEeXHHMKE M B ObTy. COOopka mpuOOpoB u
KOHCTpYKUMH. Vcronb30BaHre HM3MEPUTEIbHBIX NPUOOPOB. BrimonHeHne nabOpaTOpHBIX U
MpakTUYeCKuX paboT. JlnarHoctrka mycTpaHeHHE HEUCIpaBHOCTEH mpuOopoB. BricTpanBanue
TUIIOT€3 Ha OCHOBAaHMM UMEIOIIMXCA JaHHbIX. KOHCTpyupoBaHME M MOJEIHMPOBAHMUE.
BrimonHeHne 3amaHuii 0 yCOBEPIIEHCTBOBAHHMIO NMPUOOpPOB. Pa3paboTka HOBBIX BapHaHTOB
omnbITOB. Pa3paboTka 1 mpoBepka METOAMKH SKCIIEPUMEHTAILHON paOOTHI.



PaGota B Mmambix rpynmax. AHaTU3HPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE peIIEHUE,
nercreus. [IpencraBneHue pe3ysbTaToB IIAPHOM, TIPYNIIOBOM JAesTenbHOCTH. Iloaroroska
cooOuieHnit 1 1oki1aa0oB. OCyIecTBIAIOT CAaMOOLIEHKY, B3aUMOOLIEHKY JeSITEIbHOCTH. YUacTHe
B JIMAJIOTe B COOTBETCTBUU C IIPAaBUJIAMU PEUEBOT0 TIOBEICHUS.

8 kimacce

TenJioBble sIBJIEHUS.
TemoBoe pacummpenue tei. [Iporeccsl MaBieHnus U OTBepAeBaHUs, UCTIAPCHUS U
KoHAeHcauuu. Temnonepenaya. BiaxxHocTh BO3lyXa Ha pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu: 1. HabmroneHue TastHus JibJia B BOJIC.
2. CKOpOCTb UCIIAPEHUSI PA3IMUHbIX KHUIKOCTEH.
3. TerioBbIe ABUTATENH OYAYIIETO.
Jlabopamopnule pabomel (¢ Hcnoab30BanueM o6opynoBanus «Touka pocray)

1. i3MeHeHus AJIMHBI Tela MPU HATPEBAHUU U OXJIAXKICHHH.
2. OtnuBKa napapuHOBOTO COJIATHKA.
3. Habnronenue 3a miuaBjieHUEM JbAa
4. Ot 4ero 3aBUCUT CKOPOCTb UCHIAPEHUS KUAKOCTHU?
5. HabnroieHue TemaonpoBOJHOCTH BOJBI M BO3AyXa.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesMENbHOCIU.
CamMocTosATenbHO (QOPMYITUPYIOT TMO3HABATEIbHYIO 3a7ady. YMEIT C IOMOUIbI0 BOIPOCOB
No0BIBaTh  HEAOCTAOIIy0 HHpOpManuio. Vcnonp3oBaHWE HW3MEPHUTENBHBIX NPHOOPOB.
BreimonHenne 1a0opaTOpHBIX M MpakTUYecKuX pabor. JluarHocThka W yCTpaHEHUE
HEUCHpaBHOCTEN mpubopoB. BricTpanBaHue TUIOTE3 Ha OCHOBAHUM HMEIOLIUXCS JIaHHBIX.
KoHcTpynpoBaHnue 1 MoAeIUpOBaHUE.
BeinonHenne 3asaHuil MO yCOBEPLIEHCTBOBaHMIO NMPUOOPOB. Pa3zpaboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka W mpoBepka METOIUKH JKCHEPUMEHTAIbHOW paboThl. Pabora B Mambix
rpynnax. AHQJIM3UPYIOT, BBIOMpPAIOT M  OOOCHOBBIBAIOT CBOE  peLICHHE, JAEHCTBUSL.
[IpencraBienue pe3ynbTaTOB NApHOM, TPYNIIOBOM JAESATEIBHOCTH. Y4YacTUe B JUAlOre B
COOTBETCTBUH C IIPAaBUJIAMH PEUEBOTONIOBEIECHUS.

DJleKTpUYeCKHUe SIBJICHUSA.

Muxkpomup. Moaenu atoma, cymectBoBasiime 10 Hayana XIX. ctopus OTKpBITHS U AEHCTBUS
raJlbBAHUYECKOTO 3NeMeHTa. Vcropust cosznmanust anekrpodopHoi MamuHbl. OneiT Bonbra.
DIIEKTPUUECKHUI TOK B DJIEKTPOITUTAX.

Hemoncmpayuu: (¢ ucnosib3oBanueM ooopynoBanusi «Touka pocray)

1. Monenu aToMoB.

2. 'anbBaHUYECKUE PJIEMEHTHI.

3. Pabota snekrpodopHOIMAIIHHEI.

4. OnsbiTel BonbTa u ['ansBanu.

Jlabopamopuvie pabomul:

1. Co3ganue ranrbBaHMYECKUX 3JIEMEHTOB U3 MOAPYYHBIX CPEJICTB.

2. DNEKTPUYECKHUIN TOK B KUJKOCTSX.

Xapaxmepucmuxka OCHOBHBIX BUJIOB 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
conpoBoxacHus. OOHapyKHUBalOT OTKJIOHEHUS. OOAYMBIBAIOT MPUYMHBI  OTKIOHEHHUHU.
OcCy1IecTBISIIOT CAMOKOHTPOJIb UB3aMMOKOHTPOJIb. Vcnonb30Banue U3MepuTENbHBIX TPHOOPOB.
Brimonnenne 1abopaTOpHBIX ¥ TpakTHUecKux paboT. JluarHocTMka ©  yCTpaHEHHE
HEUCHpaBHOCTeW mpubopoB. BricTpanBaHue TUIIOTE3 HAa OCHOBAHWU HMEIOIIMXCS JaHHBIX.
KoHcTpynpoBanue u MoAeIMpOBaHUE.

BHGKTPOMaFHI/ITHbIe fAABJICHUA.



MarautHoe Tojie B BemiecTBE. MarHuTHas aHoManus. MarnuTHbele Oypu. PasHoBuaHOCTH
AIIEKTPOU3MEPHUTEIBHBIX MPUOOPOB. Pa3HOBUIHOCTH AJIEKTPOABUTATEIICH.
Hemoncmpayuu (¢ ucnoab3oBanueM odopyaoBanus «Touka poctay):

1. HarnsgHocTh MoBeieHNsI BEIIECTB B MArHUTHOM I10JI€.
2. [Ipe3eHTanii OMarHUTHOM TI10J1€ 3eMJIM U O MArHUTHBIX OYypsiX.
3. JleMOHCTpaIus pa3HOBUIHOCTEH AIEKTPOU3MEPUTEIBHBIX PUOOPOB.
4. HarnsiiHOCTh pa3HOBUIHOCTEH JIEKTPOABUTATENIEH.
Jlabopamopnwvie pabomoi: 1. UccnenoBanue pa3iudHbIX dJICKTPOU3ZMEPUTEILHBIX TPUOOPOB.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMeNbHOCTNU.
YpaBistoT CBOEH MO3HABATEILHONM M Y4YeOHOW EATEIBHOCTHIO TOCPEACTBOM TOCTAaHOBKU
uesnei, I[UIAaHUPOBAaHUSA, KOHTPOJIA, KOPPEKUMU CBOUX JCHCTBUH M OLIEHKH YCHEIIHOCTU
ycBoeHusi. CpaBHHMBAIOT CIoco0 W pe3yibTaT CBOMX JACHCTBUUA € 00pas3loM - JIUCTOM
conpoBoxkaeHus. OOHapyXuBalOT OTKJIOHEHUS. OOAYMBIBAIOT MPUYHHBI  OTKIOHEHUM.
OcCyHIeCTBIISIIOT CAMOKOHTPOJIb UB3aUMOKOHTPOJIb.

OnTuyeckue siBJIeHUS.

HcrouHnky cBeTa: TEIUIOBBIE, JIOMHUHECLIEHTHBIC, WUCKYCCTBEHHBIE. M3roTroBieHune kKamepsl -
00CKypa W HCCIIEIOBaHHE H300paXKEHHUSI C MOMOINIBI0 MOJEIU. MHOTOKpaTHOE H300pakeHue
IpeJMeTa B HECKOJIBKUX TUIOCKHUX 3€pKajiax. M3roToBUTh NEPUCKOI U C €ro MOMOIIbIO IPOBECTU
HaOmoneHus. IIpakTuyeckoe UCHOJIB30BAHUE BOTHYTHIX 3€pKaj. 3pUTENbHbIE WIUIIO3UU,
NOpOXAaeMbleTIperIoMIIeHHeM cBeTa. Mupaxu. Pazputre BoJoKOHHOM onTuKU. Mcnonb3oBaHue
3aKOHOB CBETa B TEXHUKE.

Hemoncmpayuu(c ucnob3oBanuem ooopyrosanust «Touka pocra»)

1. Pa3nuyHble ICTOYHUKY CBETA.

2. N300paxeHue npeaMera B HECKOJIBKUXITTIOCKHX 3epKajax.

3. M300paxeHne B BOTHYTBIX 3€pKaax.

4. Ucnionb30BaHKE BOJTOKOHHOM ONTHKH.

5. YerpoiicTBo ¢oToamnmnapaToB, KHHOIIPOEKTOPOB, KaJIeHJOCKOIOB.

Jlabopamopusie pabomul:

1. M3roToBneHue kamepsl - 00CKypa U Mcciael0BaHue U300paKeHHs ¢ TOMOLIBI0 MOJETH.

2. [IpakTdeckoe NpUMEHEHNE TUIOCKUX 3EPKaJl.

3. [IpakTHuecKoe UCIOIb30BAaHUE BOTHYTHIX 3€pPKall.

4. 3roToBiieHue nepuckona 1 HaOI01€HNS ¢ TIOMOIIBIO MOJIEIIH.

Xapaxmepucmuka 0CHOBHBIX 8U008 OesIMENbHOCU:

VYrpaBnsoT CBOEH TMO3HABATEIbHONM M y4eOHOW JEesSTENHHOCTHIO TMOCPEICTBOM IMOCTAHOBKH
uesneil, MIaHUPOBAHUS, KOHTPOJIS, KOPPEKUHUHU CBOUX JEUCTBUH M OLIEHKH YCHEIIHOCTU
YCBOEHHUS. BBIIENSIOT U QOpMYIUPYIOT MO3HABATEIbHYIO I€Jb. BBIIENSIOT KOIMYECTBEHHBIE
XapaKTePUCTHKU OOBEKTOB, 3a/laHHble CclIoBaMU. [IpHHHMAOT TO3HABATENbHYIO IElb H
COXPaHSIOT €€ NP BBITTOJIHEHUNY4YEOHBIX JAeiicTBUN. OCO3HAIOT CBOU JieicTBUs. MIMeroT HaBbIKK
KOHCTPYKTHBHOTO OOIIEHUS B MaJIbIX TPYIIaX.

Yes0Bek 1 npupoa

ABTOMaTHKa B Hamiei >ku3HU. [IprMepsl UCTIONB30BaHUSI aBTOMATHYECKUX YCTPOMCTB B HayKe,
Ha mpou3BojcTBe M B ObITy. CpenctBa cBs3u. Pammo u TteneBuueHue. AJbTepHATUBHBIC
UCTOYHUKH dHEprud. Bumpl anekrpoctannnii. Heo6X0muMOCTh SJKOHOMHHY TTPHPOTHBIX PECYPCOB
U UCIOJIb30BaHUs, HOBBIX 3KOJOTMYHBIX M Oe3omacHbIX TexHojorui. Hayka m Ge3omacHOCTh
JIOJIEH.

Hemoncmpayuu: 1. poTomarepuabl ¥ cIaiIpl O TEME.

Jlabopamopuvie pabomol.: 1. VI3yuenne AHCTBUN CPEICTB CBS3H, PAIUO U TCICBUICHUS.
Xapakmepucmuka 0CHOBHBIX 8UO08 0esAMENbHOCHIU.

CamocrosiTenbHO  (GOPMYJTUPYIOT TIO3HABATEIBHYIO 3a7ady. YMeT (WiIu Pa3BHBAIOT)
CIOCOOHOCTH C MTOMOIIBIO BOTIPOCOB T0OBIBATH HEIOCTAIOIIYIO HH(POPMALHUIO.
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KunemaTtuka
Crioco0bI onucanus MEXaHWUeCKoro aBrxkeHus. Cucrema orcyera. [IpsMonnHeliHOe ABHKECHUE.
[IpssMonMHEITHOE paBHOMEpPHOE JBMIKEHHE I10 IIOCKOCTH. llepememieHne W CKOpPOCTh MpHU
PAaBHOMEPHOM TMPSAMOJUHEHHOM JBUXKEHUU MO TUIOCKOCTU. OTHOCUTENBHOCTH JIBHXKCHHS.
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
Y YCKOPEHHE MPU PABHOMEPHOM JIBUKEHUHU 110 OKPY>KHOCTH.
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 PAaBHOMEPHOTO JBMXKCHHS IPU MCIOJB30BAaHUU TpPEHAXEpa

«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 BUO08 OesmeNbHOCMU. YTeHUE M OOCYXKIEHUE TEKCTa cTraTei
WHTEPHET-CANTOB, OOCYXICHUE MTOKJIAJA0B W TPE3EHTAIlMH, COCTABJICHHE W pelIICHUE 3ajad,
o0cyxeHue crmoco0oB pemienus (moaroroska k OI'D no ¢pusmke).

Jlnnamuka
WNnepunansuele cuctembl orcuera. Cuna. 3akonsl HproToHa. J[BHkeHue Tena moj AeHCTBUEM
HECKOJIbKUX CHWJI. [IBMKEHHME CHUCTEMBI CBSI3aHHBIX Tel. J[MHaMHMKa paBHOMEPHOIO JIBMKEHUS
MaTepuaibHOW TOYKU MO OKpyx)HOcTU. Kiacchl cui. 3aKkoOH BCEMUPHOTO TATOTEHUs. J[BUykeHue
ianeT. MckyccTBeHHble criyTHUKU.ConHeuHas cucreMma. Mcropust pa3BuTHS NpEACTaBIECHUN 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 IO ONpEAETICHHUIO
BEJIMYMHBI CUJIBI TPEHUSI CKOJIBKEHHUS.
2. TlepBble HCKyCCTBEHHBIE CITyTHUKH 3€MJIH.
3. Kak ornmyaroTcs MexaHW4ecKrne MpOIecChl Ha 3eMile OT MEXaHWYECKHX IpPOIECCOB B
Kocmoce?
4. Tena Conneunoit cucrembl. OTKpPBITHS HA KOHYHKE Tepa.
Xapaxkmepucmuka OCHOBHbIX 6U008 OesmenlbHOCmuU. YTeHHe U OOCYXKJEHUEe TeKCTa cTraTel
MHTEPHET-CATOB, 00CYXJE€HHE NOKIal0B U MpPE3CHTallMi, COCTAaBI€HHWE W pelIeHHe 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

HmnyJbce. 3aK0H COXpaHEeHHMSI HMITYJIbCA
Nmnynbe. M3MeHeHWe uMIlyJibca MaTepualbHOM TOuku. CucTeMa Tenl. 3aKOH COXpaHEHUs
HMITyJIbCa.
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
1. PeakTuBHOE BU:KEHHE B MPUPOJIE.
2. Paccnenosanue JITII ¢ momoIpio 3aK0Ha COXpaHEHUsI IMITYJIbCA.



Xapakmepucmuxa OCHOBHBIX 6U008 OesmelbHOCHmU. YTCHHE W OOCYXKJICHHE TEeKCTa CcTraTel
MHTEPHET-CAlTOB, OOCYKIEHHE JOKJIAJOB M TPE3EHTAlMH, COCTaBICHHE M pELICHHE 3ajad,
ob0cyxaeHue crnocoooB pemeHus (moaroroska k OI'D no duzuke).

Cratuka
PaBHoBecue Tena. MOMEHT cuibl. Y CII0BUS PAaBHOBECHUS TBEPAOro Teia. [IpocThie 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 3€MIISIHKHU /10 HEOOCKpeODa.

2. HccnenoBanue KOHCTPYKIIUU BEJIOCHUIIEA.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCmuU: YTEHUE U OOCYXKIEHHME TEKCTa cTaTeil
MHTEPHET-CATOB, 00CYX/IE€HUE [OKJIAaJ0B U TMPE3CHTAllMi, COCTAaBJIEHHWE U peIIeHHEe 3ajad,
o0cyxeHue crmoco0oB penierus (moarororka k OI'D no dpusuke).

MexaHu4deckue KoJe0aHus U BOJTHBI
Mexanunueckue konebanus. IlpeoOpa3oBaHWEe SHEPrUM TPU MEXaHUYECKUX KOJICOAHUSX.
MaremaTiueckuii W TPYKUHHBIA MasTHUKA. CBOOOJHBIC, 3aTyXaroIIMEe W BBIHYKICHHBIC
kosnebanus. Pezonanc. Mexanunueckue BOJIHBL. J[JTMHA ¥ 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.
Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEHHEe W OOCYXKICHHE TEKCTa cTareil
MHTEPHET-CATOB, 00CYXJIE€HUE MOKJIAJ0B U TPE3CHTAllMi, COCTAaBIEHHWE W peIIeHHe 3ajad,
obcyxaeHue cnoco0oB pemenus (moaroroska k OI'D no duzuke).

DJIEeKTPOMAarHUTHbIE K0JIeOaHUSI U BOJIHBI
[Tepemennslit anexTpudeckuit Tok. KonebarenbHelil KOHTYp. BbiHyX/1eHHbIE 1 cBOOOIHBIE DM
kosie0aHusi. OM BOJIHBI U UX CBOICTBA.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:
IIpyuHIUIIBI paIOCBA3HU U TEJIEBUICHHUS.
Bnusiaue OM u3inydeHuil Ha )KUBbIE OPTraHU3MBL.
W3roroBneHne yCTaHOBKH ISl IEMOHCTPALIUH ONBITOB 1o DOMMU.
OnexTpoMarauTHoe usinydenne CBY-neun.
5. Hcropuueckasi peKOHCTPYKIIHS ONBITOB AMIepa.
Xapaxmepucmuxa OCHOBHbIX 6UO08 OesameNbHOCmuU: YTeHUEe U O00CYKIEHUE TEKCTa CTarei
MHTEPHET-CATOB, 00CYX/IEHHE JOKIAaJ0B U TMPE3CHTAllMi, COCTAaBJIEHUE U pelIeHHEe 3a/ad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

NS

OnTuka
Uctounukn cera. JlelicTBus cBeTa. 3aKOH MPSIMOJIMHEMHOTO PACIpPOCTPAHEHUS CBETA. 3aKOH
oTpakeHus cera. [locTpoeHne n300pakeHHii B MIIOCKOM 3epKajie.3aKoH MPeIoMIICHUS CBETa Ha
IUIOCKOM TpaHulle JBYX OJHOPOJHBIX MpO3pauHbIX cper. llperomieHue cBeta B IMpU3ME.
Hucnepcust cBera. SIBjIeHUE NOJHOrO BHYTPEHHEro oTpaxeHus. JIuH3pl. TOHKHE JHH3BI.
[Toctpoenne u3o0pa’keHUM, CO3/aBaeMbIX TOHKMMHU JMH3aMu. ['1a3 u 3penue. Onrtuyeckue
pUOOPBHI.
Jlabopamopnule pabomei(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):

1. DOkcnepumeHTalbHASI MPOBEPKA 3aKOHA OTPAXKEHUS CBETA.

2. H3mepeHue nokazatessi MPEIOMIICHUS BOBI.

3. H3mepenue HoOKyCHOTO pacCcTOSHUSI COOMPAIOIIEH JIMH3HI.
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1. Hcropus uccienoBaHus CBETOBBIX SIBJICHUM.



2. Hcropuueckasi peKOHCTPYKIIHS Teneckorna [ anmmest.

3. HMsroromnenue kaneipockorna.
Xapakmepucmuka OCHOBHBIX BUO008 OesamelbHOCHU. YTCHHEe W OOCYXJICHUE TEeKCTa cTraTeu
WHTEPHET-CANTOB, OOCYXJICHUE MOKJIAJOB W TPE3CHTAllMH, COCTABIICHWE W peIICHHE 3ajad,
o0cyxaeHue crnoco0oB pemeHus (moaroroska k OI'D no duzuke).

®u3uka aToMa U AaTOMHOIO0 fA/Apa
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. SnepHeie peakuuu. JleneHue U CUHTE3 SAEP.
Snepnas snepretuka. crounuku suepruu CosHua v 38e31. Peructpanus saepHbIX U3Ty4CHUH.
BinsHue pannoakTUBHBIX W3JyYEHUIN Ha JKHMBbIE OpraHu3Mbl. Jlo3MMETpHs. DKOJIOIMYEcKHe
POOJIEMBI SIIEPHON YHEPreTUKH.
IpumepHnvie 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).

®opMbl OPraHu3anuy 00pa3oBaTeJbLHOIO Mpolecca:

- TpynIoBasi;

- UHAUBUyallbHAs;

- (ppoHTaNTBHAS.

Benyuiue texHosoruu:

Hcnonp3ytoTcs 3JI€MEHThl CIEAYIOUIMX TEXHOJIOTMM: IMPOEKTHAas, MpOOJIEMHOro oO0yuyeHwus,
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHAs,, KPUTUYECKOTO MBIIUIEHUS,, NPOOJIEeMHOro AMajora,
UrpoBasl.

OcHoBHBIC MeTObI PA0OTHI HA YPOKe:

Benymumu Meronamu oOydeHHs SBISIOTCA: YaCTHUHO-TIOMCKOBOM, METOJ MaTeMaTH4eCKOIro
MOJIEJIMPOBaHUs, AKCHOMAaTUYECKHI METO/.

DopMBbI KOHTPOJIA:

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

VYyamuiics yduTcs OIEHMBAThb ce0sd M JIpYyrMX caM, 4YTO IO3BOJIAET pa3BUBAaTh YMEHUS
caMOaHaliM3a M CIIOCOOCTBYET PpA3BUTHIO CAMOCTOSATEIBHOCTH, KaK CBOMCTBY JIMYHOCTU
y4amierocsi. BbisBlieHHe MPOMEXYTOYHBIX M KOHEYHBIX PE3YJbTATOB YYalllUXCSl MPOUCXOJIUT
yepe3 MPaKTHUECKYIO IeSTebHOCTh; 3aUeTHbIE paboThI:

* TeMaTuyeckas MoJ0OpKa 3a7ayd Pa3IMYHOTO YPOBHS CIOXHOCTH C INPEACTABIEHUEM Ppa3HbIX
METO/I0B peleHus B BUJIE TEKCTOBOIO AOKYMEHTA, npe3eHTanuu, GpJoim-
aHMMAaIHM, BUIEOPOJIUKA Wi WeD - crpaHuubl (caiiTa)

* BBICTaBKa [TPOEKTOB, IIPE3ECHTALINI;

* JI€MOHCTpALUs SKCIEPUMEHTa, KaYeCTBEHHOM 3a/ladll C KaueCTBEHHBIM (YCTHBIM WJIM B BHUJE
OPUJIOKEHUs, B TOM 4YHCIe, Mpe3eHTalMel) ONMMCaHHeM Ipoliecca Ha 3aHATHH, (ecTuBase
HKCIIEPUMEHTOB; (PU3NYECKUE OTUMITHA/IbI.
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KaJjiengapHo-TtemaTuyeckoe mJIaHMpoOBaHue 7 KJaace

Ne | [ara Tema 3aHaTHA Hcnoan3oBanue [IpUMEYaHue
/1 | IpOBeAEHUs 000pyAOBaHMSA LIEHTPA
Iian | ®akr €CTECTBEHHOHAYYHOH U
TEXHOJIOTHYECKOH
HANIPABJIECHHOCTEH

«Touka pocra»

1. Beenenue (14)

07.09 BBognoe 3amstme. llenn wu | KommbrorepHoe
3a1a4n Kypca. Texnuka | o6opyaoBaHue
1 0€30M1aCHOCTH.
2. Pojib hKCIIEpMMEHTA B KM3HU Yes10Beka (34)
14.09 Cucrema eJUHHII, IOHATHE O KommbrorepHoe
TIPSIMBIX u KOCBEHHBIX | 000pyIOBaHUE
2 HU3MEPECHHSIX
21.09 OU3NUECKHUI SKCIIEPUMEHT. O6opynoBanue JUTSt
Buner (buznyecKoro | 1eMOHCTpauit
IKCIIEPUMEHTA.
[TorpemHocTsb U3MEpEeHHUSI.
Bunasr
MOTPENIHOCTEN U3MEpEeHHUSI.
Pacuér
3 MOTPEIIHOCTH U3MEPEHUSI.
28.09 JlaboparopHuas pabota ObopynoBanue Jis

«M3mepenne o0beMa TBepAOro | 1abopaTopHBIX  paboT U
tenay. [IpaBuna opopmienus YYEHUUYECKUX OMBITOB
4 na0opaTopHOil paboThI.

3. Mexanuka (84)

05.10 PaBHOMepHOE u | OGopynoBanue ISt
HEPaBHOMEPHOE nabopaTopHbIX  paboT W
5 JIBUJKCHUSL. YYEHUYECKUX OINBITOB (Ha

12.10 I'paduueckoe mpencraBieHue Oase xommtexros s OI'D)

6 IBHKEHUS.

19.10 Pemenue rpadguueckux 3amad,
pacueT TyTH U  CpeaHel
CKOpPOCTH

7 HEPABHOMEPHOTO JBUKCHHUS.

26.10 [TousTHE WHEPIUU "u
WHEPTHOCTH.
IlenTpobexHas cuia..

09.11 Cuna ynpyrocty, cuna Tpenust | O6opyaoBanue Juis

nabopaTOpHBIX  paboT U
YYEHHUYECKUX OIBITOB (Ha
6a3ze komIuiekToB st OI'9)

16.11 JlaGoparopHas paboTa
«UccnenoBanue 3aBUCUMOCTH
CHUIBI yIpYyrocTH,
BO3HHUKAIOIIEH B

npy>XUHE, oT CTETICHU
nedopmaruu

10 HIPYKUHBD».

23.11 JlaGopaTtopHnast pabota
11 «Ormpenenenue kodppurmeHTa
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TPEHUsl Ha TPUOOMETpPE.

30.11

JlaboparopHnas pabota
«HccnenoBanue 3aBUCHMOCTH
CHJIBI TPCHUS OT CHUJIBL

ObopynoBanue Jyis
7a0opaTOpHBIX  paboT U
YYCHUYECKUX OIBITOB

12 HOPMAJIBHOTO JTABJICHUS.
4. 'mapocraTuka (124)
07.12 [TnotHocts.  3amawa  maps | OGopynoBaHue JUTSt
13 I'epona JIEMOHCTpAITNi
14.12 Pemienue 3amay MoBBIIIEHHOM
CIIOHOCTH Ha pacuer
IJIOTHOCTHU
14 BEILIECTBA.
21.12 Pemenwne 3anaq nmoseimennoit | OGopynoBanue JUTSt
15 CIIOKHOCTH JIEMOHCTpAIHi
28.12 JlaBlieHHe KUIKOCTHM M Tasa.
3akoH
16 [Tackans
17 | 11.01 Coo0mraroniyecs Cocy/Isl.
18.01 JlaboparopHnas paboTa ObopynoBanue s
«M3roronenue MOJieNid | TabOpaTOpHBIX  paboT U
18 (dhoHTaHA YYEHUYECKUX ONBITOB (Ha
25.01 JlaGoparopHas paboTa 6ase xommiexros A OI'D
«M3roroBnenue MOJEITHN
19 ¢doHTaHa»
01.02 3akon Ilackans. JlaBneHue B
KUAKOCTSX U razax.
['unpaBiryeckre MamuHBbI.
20 CooOmaromuecs CoCyabl.
08.02 BrrtankuBatoras cuna. 3akoH | OGopynoBaHue IS
21 Apxumesa. JIEMOHCTpPAINI
15.02 JlaboparopHas paboTa ObopynoBanue JyIs
«BpIsicHeHUE yCIIOBUS | Ta0OpaTOPHBIX  paboT H
TUTaBaHUS VYCHUYECKUX OIBITOB
22 TEI.
22.02 brok 3amau Ha 3akoH [lackans, | OGopynoBanue TUTSt
23 3aKOH ApXHUMesa. JIEMOHCTpALNi
01.03 bnok 3ama4d Ha 3akoH Ilackans,
24 3aK0H Apxumena.
5. Cratuka (104)
25 | 15.03 bnok. Peryar. ObopynoBanue JUISt
29.03 PaBHOBecue  TBEpIBIX  TeI. ACMOHCTpan
MowmenT cunsl.IIpaBumo
26 MOMEHTOB.
05.04 Lentp Tsokectu. | O6opynoBaHue TUTST
Hccenenosanue pPa3IMYHBIX | JEMOHCTPALUI
27 MEXaHUYECKUX CHUCTEM
28 | 12.04 KomOuHMpOBaHHbIE 3a1a9H,
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UCTIONB3YS yCIIOBUS
PaBHOBECHSI.
19.04 KoMOuHMpoBaHHbBIE 3a1a4H,
UCTIONB3YS YCIIOBHUS
29 paBHOBECHS
26.04 JlaboparopHnas pabota ObopynoBanue Jyis
«M3rotoBiienne padborammiei | Jad0paTOpHBIX  paboT U
CUCTEMBI OJIOKOB». | yUEHHYECKUX OIBITOB (HA
Odopmienue 6a3e komruiekToB 111 OI'D
30 paboTHI.
10.05 Pabora HaJl MIPOCKTOM
«bnokn».
JlaGopaTtopHnas pabota
«M3roToBnenue padoraromieit
31 CUCTEMBI OJIOKOBY.
17.05 JlaboparopHnas paboTa ObopynoBanue s
«M3roToBnenue padoraronieii | 1abopaTopHbIX  paboT |
32 CUCTEMBI OJIOKOBY. YYEHUYECKUX OIBITOB
33 | 24.05 Odopmiienne paboTHI. KommnbrotepHoe
34 | 31.05 3amuTa MpOeKTOB. obopynosatiue

13




KasiengapHo-temaTuyeckoe mjiaHupoBanue 8 kiace

Ne | [ara Tema 3ansaTHA Hcnoan3oBanue [IpUMEYaHue
/Tl | IPOBEACHUS odopynoBaHust
Ilnan | dakr IIeHTpa .
ecTeCTBEHHOHAYYHOil
U TEXHOJIOTUYECKOH
HanpaBJIeHHOCTeH
«Touka pocra»
1. BBegenue (14)
07.09 Bromnoe 3amsarue. llenmm  u | KommbroTepHoe
3a/1a4n Kypca. TexHuka | 060pyaOBaHHE
1 0€30IaCHOCTH.
2. TensioBble siBjeHus (12 4)
14.09 PaznoobOpaszue TeroBeX | KommbroTepHoe
sBieHud. TernoBoe pacuupenue | 000pyaoBaHue
2 TEJI.
21.09 JlaboparopHas pabota ObopynoBanue s
«V3MeHeHus ITMHBI Tella Ipu nmabopaToOpHBIX padboT
HarpeBaHuU U OXJIAXKICHUNY. u YYEHUYECKUX
3 OTIBITOB
28.09 Tennonepenauya HabGmonenue ObopynoBanue ISt
TETUIONPOBOAHOCTH BOJIBI U JIEMOHCTpAIIHA
4 BO3JIyXa.
05.10 JlaboparopHas pabota ObopynoBanue s
«M3mepenne ynenbHOU 1abopaTopHbIX paboT
TETUTIOEMKOCTH Pa3INIHBIX " YYICHUYCCKUX
5 BEIIIECTBY. onpiToB  (Ha  0aze
12.10 [InaBnenue u oTBEpICBaHUE. KomruIekToB s OI'9
JIaGoparopHas paboTta «OTIMBKa
6 napauHOBOTO COJTATHKA»
19.10 JlaboparopHast pabota OobopynoBanue JyIs
«Habnronenue 3a niaBieHuEeM 1abopaTopHBIX PpaboT
B10:9i E: 03 " YYICHUYCCKUX
7 ONBITOB
26.10 Pemrenne onmmMnaaHeIX 3aqa4 O6opymoBanue  JIst
Ha ypaBHEHUE TEIUIOBOTO | IEMOHCTpaIuit
8 Oayanca
09.11 Pemtenue omuMnuaaHbIX 3a0a4 ObopynoBanue ISt
9 Ha pacyET TEIUIOBBIX MPOIIECCOB JIEMOHCTpAIUi
10 | 16.11 JlaGopartopus KpucTamiorpapuu.
23.11 Hcnapenue u koHaeHcausl. ObopynoBanue ISt
11 JIEMOHCTpAIUI
30.11 CocraB atmocdepsl, Ob6opynoBanue s
Ha0JTI0JIeHUE TIepexo/ia JIEMOHCTpAIIHA
HEHACBIIICHHBIX MTapOB B
12 HaCBIIIIEHHEIE.
07.12 Bnaxxnoctes Bo3myxa Ha pasHbeix | OOopynoBaHue — amis
13 KOHTHUHEHTAX JIEMOHCTpAITII
3. DuaekTpuyeckue siBjaeHus (84)
14.12 Muxkpomup. Mozenu atoma, O6opynoBanue s
14 CYIIIeCTBOBABIIME 10 Hayayia XIX | meMoHcTpanui

14




21.12 Hcrtopust OTKpBITUS U JEHCTBUS KommbrorepHoe
15 raJbBAHUYECKOTO JIEMEHTA obopynoBaHue
28.12 Ucropus CO3/IaHus
31eKTpOoPOpHOI
16 MalIuHbI
11.01 OneiTel Bonbra. Onekrpuueckuii | KomnbrotepHoe
17 TOK B JJICKTPOJIUTAX. 000pyioBaHKE
18.01 Pemenue onmumnuaaneix 3agad Ha | O0opympoBaHue It
18 3aKOHBI TIOCTOSTHHOTO TOKa JIEMOHCTpPAIIHIA
25.01 HaOmronenne 3aBUCUMOCTH O6opynoBanue  JIst
COMPOTUBIICHUS IPOBOJIHUKA OT | JIEMOHCTpAIUit
19 TEeMITepaTypHhI.
01.02 JlaboparopHast pabota ObopynoBanue ist
«OrmpeneneHue CTOMMOCTH 1abopaTopHbIX PpaboT
M3PACXOJOBAHHOU u YYECHUYECKUX
ANEKTPOIHEPTUH ombiToB  (Ha  0Oaze
10 MOIIIHOCTH NOTPeOUTENs M MO | KOMILIeKToB Jiy1st OI'D
20 CUYETUHKYY
08.02 Pemenue onuMnuagHeix 3a1a4 O6opynoBanue Ui
21 Ha TEIJIOBOE JCHCTBHE TOKA JIEMOHCTpPAIIHA
4. JNeKTPOMArHUTHBIE ABJIeHHs (34)
15.02 DNEeKTPOMarHUTHBIC SIBJICHHUS. O6opynoBanue  Jist
DNEeKTPOU3MEPUTENIbHbBIE JIEMOHCTpAIHi
22 IpUOOPHI.
22.02 MarnuTtHasg aHomanus. | OGopynoBanue  Juid
MaruutHrle JIEMOHCTpAIUI
23 Ooypu
01.03 PasnoBugnoctn
24 AJIEKTPOJIBUTATEIIEH.
5. Onrtuyeckue siBjeHus (74)
15.03 WcTounuku cBera: TEMIOBBIE, O6opynoBanue ISt
25 JIFOMUHECIIEHTHBIC JIEMOHCTpAIIHiA
29.03 MHorokpaTHoe n300pakeHHe
mpeaIMeTa B HECKOJIBKHX TUTOCKUX
26 3epKaax.
05.04 M3roToBUTH NEPUCKOII U C €ET0 Ob6opynoBanue s
MTOMOTIIBIO MIPOBECTH | JEMOHCTpAIIAN
27 HaOJIIOICHUS
12.04 [IpakTrueckoe UCIOIb30BaHNE O6opynoBanne  JIst
28 BOTHYTBIX 3€pKall JIEMOHCTpaLMM
19.04 3pUTENbHBIE UIUTIO3UH, Ob6opynoBanue s
MOPOKTaEMBbIE TIPEIIOMIICHUEM JIEMOHCTpAIIHHA
29 cBeTa. Mupaxu.
30 | 26.04 Pa3BuTHE BOJOKOHHOWU ONTUKH
10.05 Hcnonb30BaHne 3aKOHOB CBETA B
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 |17.05 ABTOMAaTHKA B HallIEH )KU3HHU . KomnerotrepHoe
33 | 24.05 Panuo u TeneBunenne obopynosatue
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31.05 AnbTEpHAaTUBHBIE HCTOUYHUKU
34 sHeprur. Buapl 2eKTpOCTaHIIHMA
KajiengapHo-reMaTu4eckoe IJiaHupoBanue 9 kiace
Ne | [ara Tema 3ansaTHA Hcnoan3oBanue [IpUMEYaHue
/Tl | IPOBEACHUS odopynoBaHust
Ilnan | Pakr IIeHTpa .
ecTeCTBEHHOHAY4YHOil
U TeXHOJIOTHYeCKOii
HanpaBJIeHHOCTeH
«Touka pocra»
1. BBenenue (14)
01.09 Beognoe 3amsrue. Iemu wu | KommbrotepHoe
3a/1a4u Kypca. Texnuka | o6opyaoBaHue
1 0€30MaCHOCTH.
2. Kunemartuka (7 4)
08.09 Crioco0b1 onrcanus O6opynoBanue st
2 MEXaHUYECKOTO JIBHKEHUS JIEMOHCTpAIIHA
15.09 [IpsiMonuHEtHOE paBHOMEPHOE ObopynoBanue ISt
JIB)KEHUE o IIJIOCKOCTH? | I€MOHCTpaIui
Cmotpst
3 13 KaKOW TOYKH HAOJIIOIATh
22.09 OTHOCHUTENBEHOCTD IBHIKEHHU. O6opynoBanue ISt
4 CrnosxeHue IBUKEHUM. JIEMOHCTpALMI
29.09 Jlabopamopnuvie pabomui: O6opynoBanue as
«M3yuenue nBukeHusi CBOOOJHO | Ja0OpaTOpHBIX padoT
najarouiero tenay, «M3ydenue U YUEHUUECKUX
5 JIBMDKEHUS TeJa 10 OKPY)KHOCTH» | OIBITOB
06.10 Kak u kyna nonerena BuniHeBas ObopynoBanue ISt
Koctouka? Pacuer TpaekTopun JIEMOHCTpaIui
JIBMDKEHUS T€J U IepCOHaKel
pacckaszoB P.Pacm> 0
6 MroHxay3eHe
13.10 Hcropudeckast peKOHCTPYKITUS O6opynoBanue  Jist
OIIBITOB lanunes 10 | AEMOHCTpALMI
OTIpEICIICHUIO
7 YCKOpPEHHUs g.
20.10 Omnpenenenne CKOpocTu Ob6opynoBanue s
PaBHOMEPHOTO JBMKEHUS TTPU JIEMOHCTpAIHi
HCIOJIb30BAHNHU TPEHAXKEPA
8 «0OeroBast TOPOKKay.
3. Innamuxa (84)
27.10 Cuia Bom, cuiia yoexxaenus uinu | O6opynoBanue s
9 cwia - pusndeckas BelnuunHa? JIeMOHCTpaui
10.11 Jlabopamopuas paboma: O6opynoBanue st
10 «M3mepeHne Macchl Tesna» na0opaTOpHBIX paboT
17.11 JIBKeHue Tena nox aeiicreueM | 1 YHCHHICCKHIX
11 HECKOJIBKUX CHII OTLITOB
24.11 JIBMOKEHHE CHCTEMBI CBSI3aHHEIX ObopynoBanue IS
12 TE JIEMOHCTpAITII
01.12 Jlabopamopnvie O6opynoBanue ams
13 pabomul: «3ydenne TpeHus | 1a00paTOpHBIX pPadboT
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CKOJIbKEHUS u YUYEHUYECKUX
OTIBHITOB
08.12 Jlunamuka paBHOMepHOro | O6opynoBanue  JIst
14 JIBH>KEHUS 110 OKPYKHOCTH JIEMOHCTpALUHI
15.12 Hcropus pasButus | OGopynoBanue s
NIPEACTABICHUI JIEMOHCTpALUI
0 Bcenennoii. Conneunast
15 cucTeMa.
22.12 OTKpbITUSL HA KOHYUKE TIepa. O6opynoBanue IS
[lepBrie HCKYCCTBEHHBIE | JEMOHCTpaLUl
CIIyTHUKH
16 3emin.
4. UmnyJbce. 3aKkoH coxpaHeHusi UMnyJbca (34)
17 | 29.12 Kax BBl IXTY Ha30BeTE... KommbrorepHoe
12.01 PeaktusHOE NIBUKEHUE B obopynosanue
18 MIpUpO/IE.
19.01 Paccnenoanue JITII ¢ momompio | KomnbsroTepHoe
19 3aKOHA COXPAHEHUSI UMITYJIbCA 000pyI0BaHNE
5. CraTuka (24)
26.01 Jlabopamopnas paboma: ObopynoBanue Jis
«OrmpeneneHue MEHTPOB Macc 1abopaTopHbIX PpaboT
Pa3IUYHBIX TN (TpU CrIoco0a)» u YUYEHUYECKUX
20 OTIBITOB
02.02 [Ipumenenue npocteix | KomnbroTepHoe
MEXaHHU3MOB B CTPOUTENILCTBE: OT | 000PYI0BaHHE
3eMJISTHKH 10
21 Hebockpeba

6. Mexanuyeckue KoJjie0aHusi M BOJHBI (34)

09.02 Bunet  mastHukoB  u ux | OOopynoBaHue s
22 KoJe0anuii JIEMOHCTpALil
23 | 16.02 UTto nepeHocuT BoJiHA?
02.03 KonebarenbHble  CHCTEMBI B
24 IIPUPOJIE U TEXHUKE
7. DJIeKTPOMArHUTHbIE KOJIe0AHUS U BOJHBI (24)
09.03 OKcrnepuMeHTalIbHAs TPOBEPKa KomnerorepHoe
25 cBoiicTB DM BOJIH. 0o0opyaoBaHue
16.03 UccnenoBanue KommnbsrorepHoe
ANEKTPOMArHUTHOTO o0opyaoBaHue
26 n3nyudenus CBY-neun
8. Onruka (44)
30.03 . UsroroBnenue moaenu KommnbsrorepHoe
27 KaJICHIOCKOTIA. 000py10BaHME
06.04 DKcrnepuMeHTalIbHas MTPOBEpPKa ObopynoBanue ISt
28 3aKOHA OTPAXKECHHSI CBETA. JIeMOHCTpaui
13.04 Jlabopamopuas paboma: O6opynoBanue st
«3mepenune nokasarens 1abopaTopHBIX PpaboT
MIPEJIOMIIEHHUS BOABI u YUYEHUYECKUX
29 OTIBHITOB
20.04 Kaxk omimmuarorcs mokasareiu O6opynoBanne  JIst
30 MIPEIOMJICHUS IBETHOTO CTEKJIa JIEMOHCTPAIIHIA

9. ®u3uKa aToMa M ATOMHOT0 siapa (44)
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27.04

[lornomenne ©  HCIyCKaHUE
cBeTa

31 atomMamMu. ONTHYECKUE CIICKTPHI.
11.05 MN3mepenne KIIJ[ comueuHoi

32 Oarapeun
18.05 BimstHue pagnoakTUBHBIX

33 U3ITYYCHUH Ha KUBBIE OPTaHU3MBI
25.05 CriocoOsI 3amuThI OT

34 PaIMOAKTUBHBIX U3TyUYCHUN

Komnerorepnoe
obopynoBaHue
Komnerorepnoe
obopynoBaHue
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