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IHosicHuTeabHAdA 3aNMCKA

PaGouast mporpamMma BHEYpOUHOU IeSATEIbHOCTH 110 (u3uKe st 7 - 11 KiaccoB cocTaBieHa
Ha OCHOBE MPUMEPHOI mporpammsl 1o ¢usuke st 7 — 11 xinaccos (mox pepakuueit Kysnerosa
A.A.), M.: «IIpocsemienue», 2017 u COOTBETCTBYET
- ®epnepanbHomy 3akoHy «OO0 oOpasoBanuum B Poccuiickoit ®epepammn» Ne273-O3 ot
29.12.2012 ropa;

-DenepanpHoMy  00pa3oBaTeNbHOMY — CTaHIApPTy  OCHOBHOTO  o0miero  oOpa3oBaHMA,
YTBEPXKIEHHOMY TIpUKa3oM MuHucrepcTBa oOpa3oBanus u Hayku PD Nel897 ot 17.12.2010
roja;

-ITpukasy MwunucrepctBa obpazoBanus U Hayku PD Nel577 or 31.12.2015 r» O BHeceHuu
U3MEHeHUH B (enepainbHbIi 00pa30BaTENbHBIM CTaHAAPT OCHOBHOTO 00IIero oOpa3oBaHMS,
YTBEP)KIEHHBIA MpUKa3oM MuHucTtepcTBa obpazoBanust u Hayku PD» Nel897 ot 17.12.2010
roja»

-O0pa3oBaTebHOM MpOrpaMMe OCHOBHOTO OOIIEro 00pa3oBaHUs;

-Yyebnomy miany OY;

- [IpumepHoO#t IporpaMme OCHOBHOTO 00111eT0 00pa3oBanus 1o (usuke (0a30BbIN yPOBEHB).

IIporpamMma paccuntana  Ha 34 gaca — 1 yac B Hexmemo B 7 kiacce, 34 gaca — 1 yac B
Henelro B 8 knacce, 34 yaca — 1 gac B Hegemo B 9-11 kmaccax.

Jlannasi pabouasi mporpaMma BHEYPOUHOU JAeATeNbHOCTH Mo (usuke g 7 — 11 kiaccos
coctaiieHa Ha ocHoBe OOIT OO0 MKOY «HmkapteiHCKasCOLL» u ¢ yuéToM MeToIuYecKux
peKOMEHAAUN MO CO3AaHUI0 U (DYHKIIMOHUPOBAHUIO B 00IE00pa30BaTENbHBIX OpraHU3aIMIX,
PACHOJIOKEHHBIX B CEIbCKOM MECTHOCTH U MaJIbIX TOpOJax, HEHTPOB 00pa30BaHUs €CTECTBEHHO-
HayYyHOW M TEXHOJIOIMYHOM HampaBieHHOCTeH («Touka pocTta») (YTBEpKIAEHBI PaCOPSKEHUEM
MunucrepctBa mnpocBemenuss Poccuiickoit  ®eneparuun ot 12.01.2021 1. Ne P-6) wu
npeaycMaTpuBaeT MpPOBEIEHHE 3aHATHH C MCIOJIb30BaHHEM 00opyaoBaHHs LeHTpa «Touka
pocTta»

IInanupyeMble  pe3yabTaTbl  OCBOCHHSI NPOrpaMMbl  BHEYPOYHOH  JeATeJbHOCTH
«3anuMareabHasi QU3MKa» (¢ HCHOJb30BaHMeM oOopyaoBaHusi «Touka pocra»)B 7-11
KJIaccax.

Peanunzanus nporpaMmsl CIOCOOCTBYET JOCTHXKEHUIO CIEAYIOIIUX Pe3yJIbTATOB:
JInuHocTHBIE:

B cdepe MTMYHOCTHBIX YHUBEPCAIBHBIX YU€OHBIX JEHCTBUIN ydaluxcs:

* y4eOHO-TTO3HABATEIbHBIM MHTEPEC K HOBOMY Yy4e€OHOMY MaTepualy M CIoco0aM pelieHus
HOBOI 3a7a4H;

* OpUEHTAIMs Ha NMOHMMaHHE MPUYUH ycliexa BO BHEY4YeOHOIl JesTeNbHOCTH, B TOM YHCJIE Ha
caMOaHaJIM3 U CAaMOKOHTPOJb pe3yibTaTa, Ha aHAINU3 COOTBETCTBUS PE3yJbTATOB TPEOOBAHUAM
KOHKPETHOM 3a1a4H;

* CITIOCOOHOCTH K CaMOOILIEHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH BHEYYEOHOH EATEIIbHOCTH;
Obyuarowuticss noayuum 603MOHCHOCb O POPMUPOBAHUSL:

* BHYTPCHHEH TO3MLMUH IIKOJbHHKA Ha YPOBHE IIOJIOKUTEIBHOTO OTHOWICHHS K IIKOJE,
MOHMMAaHUS HEOOXOIMMOCTH YY€HHS, BBIPaKEHHOTO B MpeolialaHuu yuyeOHO-TI03HABATEIbHBIX
MOTHUBOB;

* BRIPQKEHHON YCTOWYMBOHN yueOHO-TTI03HABATEILHON MOTHBAITUN YUCHUS,

* YCTOMUMBOrO yueOHO-I103HABATEILHOIO HHTEpPECa K HOBBIM OOIIMM CrIoco0aM perieH s 3a/1a4.

MeTanpeamerHble:

B cdepe peryJasiTHBHBIX YHUBEPCATbHBIX yUEOHBIX ACHCTBUM yJaIIuXxcsi:

* IUIAHHPOBATh CBOW JICHCTBUS B COOTBETCTBUH C IIOCTABJICHHOHN 3agaueii M YCIOBUSIMH €e
peanu3aiym, B TOM YKCIIe BO BHYTPEHHEM ILIaHE,;

* YYUTHIBATh YCTAHOBJICHHBIC NIPABIJIA B INITAHWPOBAHUY M KOHTPOJIE CIIOCO0a PEIICHMS;

* OCYIIECTBIIATH UTOTOBBIN U MOMIATOBBIM KOHTPOJIb 110 PE3yJIbTaTY;



* OLICHUBATh IIPABUJILHOCTH BBINIOJIHEHUS JCHCTBUS HAa YPOBHE aJ€KBAaTHOM PETPOCIIEKTUBHOU
OLIEHKH COOTBETCTBUS Pe3yJIbTaTOB TPEOOBAHUAM AAHHOM 3aJjauu U 3aJa4HON 001acTy;

* aJeKBaTHO BOCIPUHUMATH IPEIJIOKECHHS M OLICHKY YYMTEJICH, TOBApUILEH, POIAUTENIECH U
JIPYTUX JIIOACH;

* pa3nu4arth coco0 U pe3yiIbTaT AeHCTBHS.

Obyuarowuiics noxyuum 603MOACHOCHb HAYYUMCA:

* B COTPYAHUYECTBE C YUUTEJIEM CTAaBUTh HOBbIC yueOHBIC 3aJa4H;

* IPOSIBJIATH [TO3HABATEIbHYIO MHULIMATUBY B Y4€OHOM COTPYIHUYECTBE;

* CaMOCTOSITEJIBHO aJCKBATHO OLIEHMBATh IPABUJIBHOCTb BBIIIOJHEHUs JCUCTBUS U BHOCUTH
HEOOXOAUMBbIE KOPPEKTHBBI B HCIIOJIHEHUE KaK [0 XOJy €ro peaau3aliH, Tak M B KOHIE
JEUCTBHS.

B cdepe no3HaBaTebHBIX YHUBEPCATBHBIX YUCOHBIX JEUCTBUM ydaluXxcsi:

* OCYLIECTBJISATh MOUCK HEOOXOIUMON HMH(pOpPMAIMK JUIsl BBIIIOJHEHHUs BHEY4YEOHBIX 3aJaHUM C
UCIIOJIb30BaHUEM Y4YeOHOH mHuTeparypel M B OTKPHITOM HH(GOPMAIIMOHHOM IPOCTPAHCTBE,
SHIMKJIONEINH, CHPaBOYHUKOB (BKJIIOYAasl JJIEKTPOHHBbIE, LHU(PPOBBIE), KOHTPOIUPYEMOM
POCTPAHCTBE

NurtepHera;

* OCYIIECTBJIATH 3amuch ((PuKcanuio) BEIOOPOUHOHN HMH(pOpMaiMu 00 OKpy’KalolleM MHUpe U O
cebe caMoM, B TOM YHCJIE ¢ TOMOIIIbI0 HHCTpyMeHTOB VKT

* CTPOUTH COOOIIEHHMS, POCKTHI B YCTHOM U MUCbMEHHOMU (opMme;

* IPOBOJIUTh CPAaBHEHHE U KJIACCU(PUKALMIO MO 3aJaHHBIM KPUTEPUSIM;

* yCTaHaBJIMBATh IPUYMHHO-CIICACTBEHHBIE CBSI3U B U3y4aeMOM KpyTe SBJICHHI;

* CTPOWTH pacCyXIeHHs B (popMe CBS3M MPOCTHIX CYXKIeHUH 00 OOBEKTe, ero CTPOCHUH,
CBOMCTBaX U CB3aX;

Obyuarowuiics nOIYYUm 603MOACHOCIb HAYYUMbCA.!

* OCYILIECTBIIATh PACHIMPEHHBIN MOMCK MHPOPMALIMH C UCIOIb30BAHUEM PECYPCOB OMOIMOTEK U
cetu MHTepHer;

* 3amuchIBaTh, (UKCHpOBATh HWH(POpPMANUIO 00 OKPYXKAIOIMMX SBICHUSAX C ITOMOIIBIO
uHctpymenros UKT;

* OCO3HAHHO U NPOU3BOJIBHO CTPOUTH COOOIEHHS B YCTHOM M MUCbMEHHOH (popme;

* OCYLIECTBJIATH BBIOOP Hanbojee 3((HEeKTUBHBIX CIIOCOOOB pelIeHHs 337a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

* CTPOMTH JIOTUYECKOE PaCCyKICHHE, BKIIIOYAIOIIEE YCTAHOBJIEHHUE MPUYHMHHO-CIIEICTBEHHBIX
CBsI3EH;

* MOTYT BBINTH Ha TEOPETHUYECKUI YPOBEHb pEIIEHUs 3a/ady: pelIeHHE IO ONpEeACICHHOMY
IUIaHy, BJIAaJICHHUE OCHOBHBIMHU INPUEMAMHU PELICHUs, OCO3HAHUS AEATENBHOCTU IO PELICHUIO
3a1auu.

B cdhepe KOMMYHHKATHBHBIX YHUBEPCAIbHBIX yUEOHBIX NEHCTBUIA yJaluXcs:

* AQJCKBAaTHO MCIOJIb30BaTh KOMMYHHMKATHUBHBIC, INPEXKAE BCETO - PEYEBBIC, CPEACTBA IS
pelIeHus pa3IMYHBIX KOMMYHUKAaTUBHBIX 3a/1a4, CTPOUTH MOHOJIOTHYECKOE COOOIIECHHE, BIaACTh
JMAJIOTHYECKON (POpMON KOMMYHMKALIMU, MCIIOIb3Ys, B TOM YHCIE CPEJICTBA U MHCTPYMEHTHI
HUKT 1 aucTaHIHMOHHOrO OOIIEHHUS;

* JIOIyCKaTh BO3MOXKHOCTB CYIIECTBOBAHUS Y JIIOACH Pa3IMYHBIX TOYEK 3PEHHUSA, B TOM YHCIIEC HE
COBMAJAIONIUX C €ro COOCTBEHHOM, U OPUEHTHPOBATHCS HA IMO3UIMIO MapTHEpa B OOIICHUU U
B3aMMOJICHCTBHH,

* YYMUTHIBAThb pa3HbIE MHEHUS U CTPEMUTHCS K KOOpAWMHAIMM PpA3IUYHbIX IO3ULMH B
COTPYIHUYECTBE;

* hopmynupoBaTh COOCTBEHHOE MHEHHE U TIO3ULIUIO;

* IOrOBapUBaThCS U MPUXOIUTH K OOIIEMY PEIIEHUIO0 B COBMECTHOW JIEATEIBLHOCTH, B TOM YHUCIIE
B CUTYallUU CTOJKHOBEHUS NHTEPECOB;

Obyuarowuiics nOIyYUm 603MOACHOCIb HAYYUMbCA!



* YUUTBIBATh U KOOPJMHHUPOBATH B COTPYIHUYECTBE OTIIMYHBIE OT COOCTBEHHON MO3HULIMHU JAPYTUX
JIIOJICH;

o y‘IHTBIBElTI: paSHBIe MHCHUA U I/IHTepeCBI nu 060CHOBBIBaTI: CO6CTB€HHYIO IIO3UIINIO,

* IOHUMAaTh OTHOCUTEIHLHOCTh MHEHUH U TIOJIX0/I0B K PEIICHUIO MPOOIIEMBI;

* apFYMeHTI/IpOBaTI: CBOKO IIO3HUIIMKO H KOOpILI/IHI/IpOBaTB € C MNo3ulusIMu HapTHepOB B
COTPYAHHYECTBE MPU BHIPAOOTKE OOIIETO PEIICHHsI B COBMECTHOM JIEITEIIHOCTH;

¢ 3aJaBaTb BOHpOCLI, HGOGXO,Z[I/IMBIG JJIA OpFaHI/IBaL{I/II/I COGCTBGHHOﬁ JCATCIIBHOCTU H
COTPYAHHYECTBA C MTAPTHEPOM;

o OCYH_IGCTBJ'DITI: BSaI/IMHblf/'I KOHTpOJIB MU OKa3bIBATh B COprI[HI/I‘-IeCTBe H606XOIII/IMyIO
B3aMMOIIOMOIIIb.

IIpenmeTrHble:

- OpHUEHTHPOBAThCSA B SBICHUAX U OOBEKTaX OKPYXKAIOUIETO MHUpA, 3HATh TPAaHUIBl HX
IPUMEHUMOCTH;

- IOHUMATh OmpeieieHHs (PU3NUECKUX BEIHMUMH U IIOMHUTH OIpeAesione GopMyIbl;

- MOHUMATh KaKuM (PU3MUYECKUM MPUHITUIIAM U 3aKOHAM MOJAYUHSIOTCS T€ WM HHBIE OOBEKTHI U
SBJICHUSI IPUPOJIBL;

- 3HaHWE MOJEIH MOKMCKa PeIICHHH IS 3a1a4 10 (PHU3HUKE;

- 3HaTh TEOPETUYECKHE OCHOBBI MAaTEMAaTUKH.

- IPUMEYaTh MOJIENIN SBJICHUN U 00BEKTOB OKPYKAIOLIETO MUPA;

- AaHAJIU3UPOBATh YCJIOBUE 3a]1a4H;

- nepeopMynupoBaTh U MOJECIUPOBATH, 3aMEHATh UCXOAHYIO 3a/1a4y JAPYTOi;

- COCTaBJIATH IJIaH PEIICHUS;

- BBIIBUT'ATh U IPOBEPSATH NPEJIaracéMble JIUIsl pELIEHHS THIIOTE3BL;

- BJIQJIETh OCHOBHBIMU YMCTBEHHBIMH OIIEPALAIMH, COCTABISAIOIIMMU MOUCK PELICHUS 3a1a4H.

ConepxxaHue NporpaMMbl BHEYPOYHOM JeSITeJIbHOCTH
7 KJ1ace

BBenenue. Brognoe 3anstue. enu u 3amaun kypca. TexHruka 6€30macHOCTH.

Pousib 3KkcnepuMeHTa B AKU3HHU YeJI0BEKA.

Teopusi: I3yunTh OCHOBBI TeOpuHM morpemHocTeil. [lorpemHocTd npsaMbIX U KOCBEHHBIX
W3MEPEHU, MaKCUMaJibHasi TMOTPENIHOCTh KOCBEHHBIX M3MEPEHUH, Y4YeT MOIrPeIIHOCTel
u3MepeHuil npu moctpoeHuu rpadukoB. [IpencraBieHue pe3yabTaToB U3MEpEeHUH B ¢opme
Tabnuil ¥ rpaduKoB.

Ilpakmuxa: OCHOBBI TEOPUH NOTPEITHOCTEN MPUMEHSTh MPU BHIMOJHEHUU SKCIEPUMEHTATBHBIX
3a/1a4, MPaKTHIECKUX paboT. (¢ HcnmoJib3oBanueM odopynoBanusi «Touka pocray)
Xapakmepucmuka 0CHOBHBLX U008 0esIMENbHOCHIU!

[IpuBoaNTH TIpUMEPHI OOBEKTOB M3ydeHUsT (PU3MKH ((PU3HYECKUE SBIICHUS, (PU3NUECKOE TEo,
BellecTBO, ¢usnueckoe rmose). HabOmromath W aHANIM3WPOBATH (PU3UYECKHE SBIICHUS
(pukcupoBaTh U3MEHEHUS CBOMCTB OOBEKTOB, CPABHUBATH MX M 0000maTh). [To3HaKOMHUTHCS €
OKCIIEPUMEHTATIbHBIM METOAOM HCClieoBaHus Mpupoasl. COOpka mpuOOPOB M KOHCTPYKIIUU.
Hcnonp3oBaHne H3MEpUTENbHBIX NPUOOPOB. BrimonHeHne 1ab0paTOpHBIX W MPAKTUYECKUX
pabot. /lmarHoctuka M yCTpaHEHHE HEUCHpPaBHOCTEHNPUOOPOB. BricTpanBaHue TrUMOTE3 Ha
OCHOBaHUH UMEIOIINXCS JaHHBIX.

Mexanuka.

Teopus: PaBHOMEepHOE U HEpPaBHOMEpHOE ABMXKeHHe. [ 'paduueckoe mpeacTaBieHue IBUKCHUS.
Pemenune rpadudeckux 3amay, pacdeT MyTH U CPeIHEH CKOPOCTH HEPABHOMEPHOTO JBUKCHUS.
[Tonsitue muepuuu u uHepTHOcTU. llenTtpoOexnast cuna. [IpumeneHune mAaHHBIX (uU3HUECKHUX
MOHSTUHN B KU3HEAEITEIHOCTHU YesioBeka. Cuia ynpyrocTH, CHjia TpEeHHSI.



Ilpaxmuxa: ccneqoBaHnue 3aBUCHMOCTH CHWJIbI YNPYTOCTH, BO3HHUKAIOLIEH B IPYXKHUHE, OT
creneHn nedopmaru npyxkuHbl. OmnpenenceHue kodpduIMEHTa TpeHUus Ha Tpubdbomerpe. (¢
HCNoJIb30BaHueM o0opynoBanns «Touka pocra»)

HccenenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS OT CHIIBI HOPMAJIBHOT'O JTABJICHUSI.

Xapakmepucmuka 0CHOBHBLX U008 0esIMENbHOCHIU!

Amnanu3 tabnui, rpadukos, cxeM. [Tonck oObsicHeHUsT HaOM01aeMbIM COOBITHSM. OnpeneneHue
CBOWCTB MPUOOPOB 1O YepTekaM M MOJENsAM. AHATU3 BO3HUKAIOUIMX MPOOJIEMHBIX CHUTYAIH.
N3o00paxaTh cucreMy KOOpIMHAT, BBIOMpPATh TEJO OTCYETAa U CBS3bIBATH €r0 C CUCTEMOM
KoopauHat. lMcnonb3oBaTh CUCTEMY KOOPAMHAT JUIsl M3YYEHUs INPSAMOJMHENHOTO JBHKEHUS
tena. COopka mnpuOOpOoB U KOHCTPYKIMHA. Mcronp30BaHWEe W3MEPUTENBHBIX TPHOOPOB.
Brimonnenue 1a00OpaTOpPHBIX M MPAKTHYECKUX DPAOOT (¢ MCMOJIb30BAHHEM 00OpPYI0BAHMA
«Touka pocrta»). /lnarHocTHKa W YCTpaHEHHME HEHCIpaBHOCTEW mTpuOOpoB. BricTpamBanue
TUIIOTE€3 Ha OCHOBAaHMU HUMEOUMXcAd JaHHbIX. KOHCTpyupoBaHHE U MOJEIMPOBAHUE.
BrimontHeHNE 3amaHuii IO yCOBEPIIEHCTBOBAHHWIO MPUOOPOB. Pa3paboTka HOBBIX BapHaHTOB
onbIToB. Pa3paboTka M mpoBepka METOIMKH SKCIEPHUMEHTAIbHOM paboTel. Pabora B ManbIx
rpynnax. AHaJIM3UPYIOT, BbIOMpPAIOT W  OOOCHOBBIBAIOT CBOE  peIlleHue, JACHCTBHUSL.
IIpencraBiaeHue pe3yapTaTOB IIAPHOM, IPYIIIOBOM [EATEIBbHOCTH. Y4YacTHE B JAUAJIOrEe B
COOTBETCTBUU C IPABUIIAMH PEYEBOTO ITOBEJACHUS.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackans, rugpocTaTUYEecKOe aBJICHHE, COOOIIAIOITHUECS
cocyzbl, THPABINYECKUE MAILIUHBI.

Ilpakxmuka: 3a0auu: BHITAJKUBAIONIAs CHUJIAa B PA3JIMYHBIX CHCTEMax; MNpUOOphl B 3aJayax
(cooOmarommumecs COCybl, THAPABINYECKUE MAIIIUHBI, phIYard, OJIOKM).

OKCIIEpUMEHTAJIbHBIE 3aaHUS:

1 )u3mepenue cunsl Apxumena,

2)u3MepeHrue MOMEHTA CHIIBI, JICHCTBYIOIIETO Ha phIyar,

3)usMepeHnepaboThl CUIIBI YIPYTOCTH MpPH HOABEME Tpy3a C MOMOIIBIO MOJBHUKHOTO WIH
HETOABIKHOTO OJIoKa(c uenoab3oBaHueM o6opyaoBanus «Touka pocray)

Xapaxkmepucmuka 0CHOBHbLX 8UO08 0esIMeNbHOCU.

Ananu3 Tabnuu, rpaduxos, cxem. Ilouck oObsicHeHus HaOmonaeMbIM coObiTHAM. COopka
npuOOpOB W KOHCTpYKUMH. Vcrmonp3oBaHME W3MEPHUTENBHBIX NpHOOPOB. BrimonHeHue
7a00paTOPHBIX U MPAKTHYECKUX PaboT. J[arHocTika u ycTpaHeHHe HEMCIPaBHOCTEH MprOOpOB.
BeicTpanBaHue rumoTe3 Ha OCHOBAHMM HWMEKOIIMXCA JaHHbIX. KOHCTpyumpoBaHue u
MojenupoBanue. Pabota B ManbIx rpymnmnax. AHaJIW3UPYIOT, BEIOMPAIOT U 00OCHOBBIBAIOT CBOE
peuwienne, aeictBus. IlpencraBieHne pe3yabTaTOB NAPHOM, TPYIIOBOM AEATEIBHOCTH.
[lonroroBka cooOwmeHUH M JOKIAA0B. YYacTHe B JAMAIOIe B COOTBETCTBUHM C IpaBHJIAMH
pEYEBOrO NOBEACHUS.

Craruka.

Teopus: bnok. Peiuar. PaBHOBecue TBEpABIX Tel. YCIOBUS paBHOBECHA. MOMEHT CHIIBL.
IIpaBuno momentoB. lleHTp TskecTu. lccinenoBaHue pas3iIMyYHBIX MEXAaHUYECKUX CHUCTEM.
Kom06unupoBaHHbIe 3a]1a41, UCTIOIb3YsI YCIOBUS PAaBHOBECHS.

Ipaxmuxa: N3rotoBieHne paboTArOMIEH CUCTEMBI OJIOKOB.

Xapaxkmepucmuka 0CHOBHbLX 8UO08 0esIMeNbHOCU.

Amnanuz Tabnun, rpagukos, cxem. [Touck o0ObsicHeHUsT HabMOAaeMbIM cOObITUAM. OmpeaeneHune
CBOMCTB pUOOPOB IO YEepTEeKaM M MOJEISIM. AHAIN3 BO3HUKAIOIIUX MPOOIEMHBIX CUTYyallUH.
HaGmonate neiicTBHe mMpOCTHIX MexXaHU3MOB. llo3HaKOMHTBCS ¢ (PU3UYECKONW MOMAEIBIO
«abconmoTHO TBEpIOE Tenoy». Pemars 3amaun Ha NMpUMEHEHHE YCIOBUsA(IIpaBHia) paBHOBECHUS
poryara. IlpumensaTs ycnoBue (IpaBUiIO) paBHOBECHs pblyara sl OOBSCHEHHMS JCUCTBUS
pPa3IUYHBIX HMHCTPYMEHTOB, HCIIOJIb3yeMbIX B TexHHUKEe U B ObiTy. COopka mnpuOOpoB Hu
KOHCTpYKUUH. lcronb30BaHNe H3MEPUTENbHBIX NPUOOPOB. BrimonHeHne nabopaTOPHBIX H
MpakTHYeCKuX padoT. JlmarHocTrka mycTpaHEHHWE HEWCIpaBHOCTEH mpuOopoB. BricTpamBaHue
TUIIOTE€3 Ha OCHOBAaHMU HUMEOUMXcAd JaHHbIX. KOHCTpyupoBaHHE U MOJEIMPOBAHUE.
BrimontHeHNE 3amaHuii IO yCOBEPIIEHCTBOBAHHMIO MPUOOPOB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka u mpoBepka METOMKH 3KCIIEPUMEHTAIBHONW PaOOTHI.



PabGora B MambIx rpynmax. AHAJIM3UPYIOT, BBIOMPAIOT ¥ OOOCHOBBIBAIOT CBOE peIICHUE,
nerctBud. llpencraBieHune pe3ynbTaTOB MAPHOW, TPYNNOBOM JeATesnbHOCTH. IloaroroBka
coobuieHuit 1 1oki1afoB. OCYIIECTBIAIOT CaMOOLICHKY, B3aMMOOLICHKY JESATEIbHOCTH. Y4acTHe
B JIAJIOTe B COOTBETCTBUU C MMPABUIIAMH PEUEBOT0 TTOBEICHUS.

8 kiace

TermnoBble sIBJICHUS.
TemoBoe pacmupenue Ten. [Iporeccs miaBlieHus U OTBEpACBaHUS, UCTIAPCHHS U
KoHAeHcanuu. Temnonepenaya. BiaxxHocTh BO3yXa Ha pa3HbIX KOHTUHEHTAX.
Hemoncmpayuu: 1. Habmoaenue TassHus b2 B BOJE.
2. CKOpOCTh UCHIAPEHUSI PA3TUYHBIX KUIKOCTEH.
3. TermnoBbIe ABUTATENH OYIYIIETO.
Jlabopamopuvie pabomul (¢ McnoJib30BaHueM o0opyaoBanus «Touka pocray)

1. I3sMeHeHus JUITHHEI Teja MPU HarpeBaHUH U OXJIKICHUH.
2. OtnuBKa napauHOBOTO COJIIaTHKA.
3. HabGmionenue 3a miaBIeHUEM Jbaa
4. OT 4yero 3aBUCUT CKOPOCTh UCHAPEHUS KUJIKOCTH?
5. HaGmroieHue TeronpoBOAHOCTH BOJIBI U BO3/IyXa.
Xapaxkmepucmuka 0CHOBHbLX U008 0esIMeNbHOCTU.
CamMocTosATeIbHO (OPMYIUPYIOT IMO3HABATEIBHYIO 3a7ady. YMEIOT C IOMOIIBI0 BOMPOCOB
noOBIBaTh  HemocTarolryro uHpopmarmio. Mcrnonap3oBaHue HM3MEPUTENBHBIX  TPHOOPOB.
Breimonnenue 1aboOpaTOpHBIX ¥ TpaKTHYECKUX paboT. JlumarHoctuka ©  yCTpaHEHHE
HEUCHpaBHOCTEH mpubopoB. BricTpamBaHue TMIIOTE3 HAa OCHOBAHMM MMEIOIIMXCS JAHHBIX.
KoHcTpyupoBanue 1 MOJEIUPOBAHHE.
BrimontHeHNE 3amaHuii IO yCOBEPIIEHCTBOBAHHWIO MPUOOPOB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka W mpoBepka METOIUKH JKCIEPUMEHTaIbHON paboThl. PaboTra B Maibix
rpynmnax. AHaJIM3UPYIOT, BBIOMpPAIOT W  OOOCHOBBIBAIOT CBOE  peIlCHUE, JCHCTBHSL.
[IpencraBienue pe3ynbTaTOB MApHOM, TPYNIIOBOM MAEATEIBHOCTH. Y4acTHE€ B JUAlOre B
COOTBETCTBUHU C MMPABUIIAMH PEUECBOTOMOBEICHUS.

DJIeKTpHYeCcKHe SIBJICHUSA.

Mukpomup. Monenu atoma, cyuiectBoBabine 10 Hadasia XIX. ctopust OTKPBITUS U IEUCTBUS
rajJbBaHMYECKOro 3neMeHTa. Mctopus co3manust snexTpodopHoit mamuabl. OnbeiTr Bosbra.
DJIEKTPUYECKUH TOK B DJIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanneM o6opynosanust «Touka pocra»)

1. Moaenu aToMOB.

2. 'anbBaHUYECKUE PTIEMEHTHI.

3. Pabota snexkTpodopHOMMAIIUHBI.

4. OnbiTel BonsTa u I'anbBanmy.

Jlabopamopuvie pabomul:

1. Cozpanue rajabBaHMYECKHUX DJIEMEHTOB U3 MOAPYUYHBIX CPEJICTB.

2. DNEKTPUYECKUM TOK B KUJKOCTSIX.

Xapaxmepucmuka OCHOBHBIX BUJIOB JI€ATENBHOCTH:

VYrpaBistoT CBOEH MO3HABATEIBLHONW W y4eOHOH JCATEIHHOCTBHIO IMOCPEICTBOM ITOCTAHOBKH
Lesel, IUIAaHUPOBAaHUs, KOHTPOJIS, KOPPEKLHMH CBOUX JCHUCTBUHM U OLCHKHA YCIEIIHOCTH
ycBoeHus1. CpaBHHMBAIOT CIOCOO W pe3ylbTaT CBOMX JEHCTBHM C 0Opa3loM - JIMCTOM
conpoBoxacHus. OOHapYKHUBalOT OTKJIOHEHUS. OOAYMBIBAIOT MPUYUHBI  OTKIOHCHHI.
OcCy1IecTBISIIOT CaMOKOHTPOJIb UB3aUMOKOHTPOJIb. Mcnonb30Banue u3MepuTenbHbIX PHOOPOB.
Breimonnenue 1aboOpaTOpHBIX M TpaKTHYECKUX paboT. JluarHoctuka ©  yCTpaHEHHE
HEUCHpaBHOCTEH MpubopoB. BricTpamBaHue TMIIOTE3 HAa OCHOBAHMM MMEIOIIMXCS JAHHBIX.
KoHcTpynpoBanue 1 MoJenupoBaHue.

BﬂeKTpOMaFHI/ITHLIe ABJICHUA.



MarautHoe Tone B BemiecTBe. MarHwtHas aHoMmanus. MarHutHele Oypu. PasHOBHIHOCTH
ANEKTPOUZMEPHUTENBHBIX TPUOOPOB. Pa3HOBUIHOCTH 31EKTPOABUTATENIECH.
Hemoncmpayuu (¢ ucnosab3opanneM oo6opynosanus «Touka pocray):

1. HarnsaHocTh NOBENEHUS BEIIECTB B MArHUTHOM I10JI€.
2. [Ipe3eHTarii OMarHUTHOM I10JI€ 3€MJIA U O MATHUTHBIX OypsiX.

3. JleMoHCTpanus pa3sHOBUIHOCTEH JIEKTPOU3MEPUTEIHHBIX TTPHOOPOB.
4. HarnsimHOCTh pa3HOBUIHOCTEH 3JIEKTPOABUTATENEH.
Jlabopamopuvie pabomul: 1. UccnenoBanue pa3iuyHbIX 3JEKTPOU3ZMEPUTENbHBIX TPHUOOPOB.
XapakmepucmuKka 0CHOBHBLX U008 0esIMENbHOCHIU!
VYpaBisoT CBOEH TO3HABATEIBLHONW W y4eOHOH JCATEIHHOCTBHIO TOCPEICTBOM ITOCTAHOBKH
Lesel, IUIAaHUPOBAaHUs, KOHTPOJIS, KOPPEKLHMH CBOUX JCHUCTBUNM U OLCHKUA YCIEIIHOCTH
ycBoeHus1. CpaBHHMBAIOT CIOCOO W pe3ynbTaT CBOMX JEHCTBHM C O0Opa3loM - JIMCTOM
conpoBoxacHus. OOHAapYKHUBalOT OTKJIOHEHUS. OOAYMBIBAIOT MPUYUHBI  OTKIOHCHHI.
OcCy1IeCTBISIIOT CAMOKOHTPOJIb UB3aUMOKOHTPOJIb.

Onruyeckue siBJICHUS.

Hcrounuku cBeTa: TEIJIOBBIE, JTIOMHUHECHEHTHBIE, UCKYCCTBEHHbIE. M3roToBiieHne xamepsl -
00CKypa W HCCIIeIOBaHHE H300paKCHHUSI C TOMOIIBI0 MOJEIH. MHOTOKpaTHOE HM300pakeHue
npeaMeTa B HECKOJIbKUX TUIOCKHUX 3epKajax. M3roroBUTh MEPUCKOMN U C €ro MOMOIIBIO MPOBECTU
HaOmoneHus. llpakThyeckoe UCHONB30BAHME BOTHYTHIX 3€pKall. 3pUTEIbHbIE WILIIO3HH,
MIOPOKIAEMBIENIPENIOMIIEHUEM CBeTa. Mupaxku. Pa3Burre BOJIOKOHHOM onTvKU. Vcnosib3oBaHue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ncnonb3oBanueM odopyaosanus « Touka pocray)

1. PaznuuHble HCTOYHHUKY CBETA.

2. N3o0paxeHne nmpeaMera B HECKOJIBKUXIUIOCKUX 3epKajax.

3. M3o0pakeHue B BOTHYTHIX 3epKajax.

4. Mcnonp30BaHue BOJIOKOHHOW ONTHKHU.

5. YcrpoiictBo (hoToanmaparoB, KHHOPOSKTOPOB, KaJIEHI0CKOIIOB.

Jlabopamopusie pabomul:

1. 3rotoBneHue kaMmepsl - 00CKypa U UCCIICIOBAHUE U300PaKEHUS C IIOMOIIBI0 MOJICIH.

2. [IpakTyeckoe MpUMEHEHHUE TIOCKUX 3E€pKall.

3. [IpakTUueckoe UCTOIb30BAHUE BOTHYTHIX 3€pPKaJl.

4. V3rotoBieHre NMEPUCKOIIa U HAOIIOACHUS C TIOMOIIBIO MOJICITH.

Xapakmepucmuka 0CHOBHBLX U008 0esIMENbHOCHIU!

VYpaBistoT CBOEH MO3HABATEILHONW W y4eOHOH ACATEIHHOCTBHIO TMOCPEICTBOM ITOCTAHOBKH
Lesel, IUIAaHUPOBAaHUs, KOHTPOJIS, KOPPEKLHMHM CBOUX JCHUCTBUNM U OLCHKUA YCIEIIHOCTH
YCBOCHHUA. BpIIenstoT u GopMyaHpyrOT MO3HABATEIbHYIO 11€J1b. BBIIENSIIOT KOJIMYECTBEHHBIE
XapaKTepUCTUKU OOBEKTOB, 3a/JlaHHbIe CJIOBaMU. [IpHHUMAIOT TMO3HABaTENbHYIO MEIb U
COXPaHSIOT €€ MPH BHITTOJIHCHUNY4YEOHBIX neicTBUi. OCO3HAIOT CBOM JielcTBHs. MMeroT HaBbIKK
KOHCTPYKTHUBHOTO OOIIIEHUS B MaJIBIX TPYIIaxX.

YenoBek U npupoaa

ABTOMaTHKa B Haieu >ku3HH. [IpuMepbl UCMOIb30BaHUs] ABTOMAaTUHYECKUX YCTPOMCTB B HAyKe,
Ha npou3BojacTBe UM B ObTy. CpenctBa cBs3u. Pammo u TeneBuaeHue. AJbTepHATHBHBIC
UCTOYHUKHU dHepruu. Busel anekrpocranimii. Heo6XoauMOCTh SKOHOMHUU MPUPOIHBIX PECYPCOB
U HCIIOJIB30BaHUsA, HOBBIX 3KOJIOTHMYHBIX H 6€3OHaCHBIX TEXHOJIOTHUH. HayKa n GCSOHaCHOCTB
JIIONEH.

Hemoncmpayuu: 1. hoTomatepranbl U CIaiIbpl IO TEME.

Jlabopamopuvie pabomol.: 1.VI3ydenue 1eMCTBUN CPEICTB CBS3H, PAUO U TEICBUICHUS.
Xapakmepucmuka 0CHOBHBLX U008 0esIMENbHOCHIU!

CamocrosiTensHO  (OPMYJTUPYIOT TIO3HABATEIBbHYIO 3a7ady. YMEWT (WId pPa3BUBAOT)
CHOCOOHOCTH C MOMOIIBIO BOPOCOB TOOBIBATH HEIOCTAIOIIYIO HH(DOPMAITHIO.



9-11 kaacchl

Kunemaruka
Cnioco0OnbI onucanus MeXxaHU4IecKoro nBrkeHus. Cucrema otcuera. [IpsmonuHeiiHOe TBIKEHHE.
[IpssMonuHENHOE PAaBHOMEPHOE IBHJKEHHME II0 IUIOCKOCTH. IlepemenieHue UM CKOPOCTb IIPU
PaBHOMEpPHOM MPSIMOJMHEMHOM [BWXKEHHUH 110 IUIOCKOCTH. OTHOCUTENBHOCTh JIBU)KCHHS.
Cnoxenue naBwkeHud. IIpuHIMII He3aBUCUMMOCTH JBWKeHUH. KpuBoIMHENHHOE IBUKEHHE.
JIBukeHue Tena, OpOILIEHHOTO TMOJ YIJIOM K TOpU30HTY. PaBHOMepHOE JBMXKEHHE TIO
OKpPYKHOCTH. YTIi0Bas ckopocTs. [lepuon u yacrora Bpamenus. CKopocTb
Y YCKOPEHHE NPY PAaBHOMEPHOM JIBUKEHHH 110 OKPY’KHOCTH.
Jlabopamopnwvie pabomyi(c UcnoJib30BaHHEeM 000pyaoBanns «Touka pocray):

1. W3ydyeHue ABMKEHUSI CBOOOIHO MAAIOIETO Tea.

2. W3yueHue IBUKEHUS IO OKPYKHOCTH.
IIpumepnvie membi NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. OmnpeneneHre CKOPOCTH PABHOMEPHOIO MABMKEHUS MPH HCIOJIb30BAHUU TpEeHaXXepa

«OeroBast JOPOXKKa.
2. Hcropuueckass peKOHCTpyKIus omnbiToB [amuines 1o omnpeneneHur0 YCKOpEHUs
CcBOOOIHOTO ITaICHUS TEL.

3. IIpunuunsl paboTsl TPUOOPOB AJIS U3SMEPEHHS CKOPOCTEN M YCKOPEHUH.

4. TlpumeHenue cBOOOJHOrO NaJACHUS U U3MEPEHUS PEaKIIUH YeJIOBEeKa.

5. Pacuyer Tpaekropuu ABUXKEHUS NIEPCOHAXKEU paccka3oB P.Pacio.
Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCmU: YTEHUe W O00CYXKJIEHHE TeKcTa craTei
UHTEPHET-CAiTOB, OOCYXKIEHHE [IOKIAJOB M TpE3eHTAlUH, COCTaBICHUE U pELICHHE 3alad,
obcyxaeHue crnoco0oB pemreHus (moarotoska k OI'D mo dusuke).

JluHamMuka
Nuepumansubie cuctembl oTcuera. Cuna. 3akoHbl HproToHa. JIBHkeHHME Tena moja JIeMCTBUEM
HECKOJbKUX CHI. JIBUKEHUE CUCTEMBbl CBA3aHHBIX Tei. JlMHAMUKAa PaBHOMEPHOTO JBUXKEHUS
MAaTepUAIbHON TOYKHU IO OKPYKHOCTH. Kiacchl cui. 3aKOH BCEMUPHOTO TATOTEHHUS. J[BUXKEHME
miaHeT. MckyccTtBennble cyTHUKU.ConHeuHast cuctema. McTtopust pa3BUTHS TIPEICTABICHUNA O
Bcenennoit. Ctpoenue u 3Bosmtonus BeeneHnoil.
Jlabopamopnwvie pabomvi(c UcnoJib30BaHueM 000pynoBanns «Touka poctay):
1. V3mepeHue Macchl Tesa ¢ UCIOIb30BaHUEM BEKTOPHOTO Pa3IOKEHUS CUITBL.
2. HW3yuyeHue KUHEMAaTUKH U JAUHAMUKU PABHOYCKOPEHHOI'O JBW)XEHHUS (Ha mpuUMepe
MaluHbl ATBy1a).
3. HM3yueHue TpeHUS CKOJIBKEHMUS.
IIpumepnvie membi NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
1. Hcropuueckass peKoOHCTpyKUus onblToB KyimoHa ¥ AMOHTOHA IO OINpPEIEIIEHUIO
BEJIMUMHBI CUJIbI TPEHUSI CKOJIbKECHHUS.
2. llepBble HCKYCCTBEHHBIE CITYTHUKU 3€MJIH.
3. Kak orinyaroTcs MexaHM4eCKue IMpOLECChl Ha 3eMiieé OT MEXaHWYECKHX IPOLIECCOB B
Kocmoce?
4. Tena Conneuynoit cucrembl. OTKPBITHSI HA KOHYUKE TEepa.
Xapakmepucmuka OCHOBHBIX 6U008 OesmelbHOCmU. YTeHHEe U OOCYXJIEHUE TEeKCTa cTaTel
MHTEPHET-CATOB, 00CYXJE€HHE [OKIAaJ0B M TMPE3CHTalUi, COCTAaBIIEHWE U pEeUIeHHE 3ajad,
o0cyxaeHue crnoco0oB perierus (moaroroska k OI'D o puzuke).

NMmnyibce. 3aK0H COXpaHEeHHS] HMITYJIbCA
Nmnynbc. M3mMeHeHWe uMmyiabca MaTepualibHOM TOouku. Cucrema Ten. 3aKOH COXPaHEHHS
HMITyJIbCA.
IIpumepnvie membl nNPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
1. PeakTuUBHOE ABUKEHUE B IPUPOJIE.
2. PaccaenoBanue JITII ¢ momoipio 3aKkOHa COXPAHEHHS UMITYJIbCA.



Xapaxmepucmuxa OCHOBHBIX U008 OesmeNbHOCMU: YTEHHE W O0CYKJICHUE TEKCTa CTareil
UHTEPHET-CATOB, OOCYXIEHHE IOKIaJ0B M MPE3CHTAIUi, COCTABICHHE W pEIICHHE 3ajad,
o0cyxaeHue crnoco0oB perierus (moaroroska k OI'D o puzuke).

Craruka
PaBHoBecue Tena. MoMEHT cuiibl. Y CITOBUSI paBHOBECHS TBEPAOTO Tena. [IpocThie MEXaHU3MBL.
Jlabopamopnwvie pabomvi(c UcnoJib30BaHHEeM 000pynoBanns «Touka poctay):
OrnpeziesieHne MEHTPOB MAcC Pa3IUIHBIX TN (TPH Croco0a).
Ipumepnvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:

1. TlpuMeHeHHE MPOCTHIX MEXAaHU3MOB B CTPOUTEIILCTBE: OT 3eMJISTHKU 10 HEOOCKpeoba.

2. HccnenoBaHue KOHCTPYKIIMU BEJIOCHUIIEA.
Xapaxkmepucmuka OCHOBHBIX U008 OesimelbHOCmU: YTeHue W O00CYXKJIeHHE TeKcTa cTaTei
WHTEPHET-CAUTOB, OOCYXKICHHE MOKIANOB M TPE3CHTAllMi, COCTABICHWE W pEIICHHE 3ajad,
obcyxaeHue crnoco0oB pemeHus (moarotoska k OI'D mo dusuke).

Mexannuyeckue Kojae0aHUA U BOJHBI
Mexanuueckue koneOanus. [IpeoOpa3zoBaHue »HHEPruM IPH MEXAaHMYECKHX KOJICOaHMSX.
MaremaTnueckuii ¥ TPYKUHHBIA MasTHUKA. CBOOOIHBIE, 3aTyXarolIMe W BBIHYXICHHbBIC
kosiebanus. Pezonanc. Mexanuueckue BOJIHBI. JIJTMHA U CKOPOCTH BOJHBI. 3BYK.
Jlabopamopuvie pabomol(c ucnoJb30BaHueM 000pyaoBanusi «Touka pocray):
N3yyenne konebaHuii HUTSHOTO MAasTHUKA.
IIpumepnvie membi nNPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. CtpyHHBIE My3bIKQJIbHBIE HHCTPYMEHTHI.

2. KonebarenbHble CHCTEMBI B IPUPOJIE M TEXHUKE.
Xapakmepucmuka OCHOBHBIX 6U008 OesmelbHOCmuU. YTeHHEe U OOCYXJIEHHE TEeKCTa cTaTel
MHTEPHET-CATOB, 00CYX/IE€HHE [OKIAaJ0B U TMPE3CHTalUi, COCTABIIEHWE U pEUIeHHE 3ajad,
obcyxaeHue crnoco0oB pemeHus (moarotoska k OI'D mo dusuke).

JJIeKTPOMArHUTHbIE KOJIeOAHHMS U BOJIHbBI
[lepemennslit anexTpudeckuii Tok. KonebarenbHblil KOHTYp. BeiHyX/1eHHBIE 1 CBOOOAHBIE DM
KosieOanusi. DM BOJIHBI U X CBOMCTBA.
Ilpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PADOM.:

1. TIpuHIUIIBI PaANOCBA3U U TEICBUICHUS.

2. Bnusaue OM u3nydeHui Ha )KMBbIE OPTaHU3MBI.

3. WMsroroBieHue yCTaHOBKH ISl JEMOHCTPALMK ONBITOB 10 DMMU.

4. DnextpoMaruutHoe uznydenne CBY-neun.

5. MHcropuueckas peKOHCTPYKIMS ONBITOB AMIIepa.
Xapakmepucmuka OCHOBHBIX 6U008 OesamelbHOCmU. YTeHHEe U OOCYXJIEHUE TEeKCTa cTaTel
MHTEPHET-CATOB, 00CYX/IE€HHE [OKIAaJ0B M TMPE3CHTAlUi, COCTABIIEHWE U pEUIeHHE 3ajad,
o0cyxaeHue crmoco0oB perierus (moaroroska k OI'D o puzuke).

Onrtuka
Uctounuku cBera. JlelicTBusi cBeTa. 3aKOH NMPSAMOJMHEWHOTO PacHpOCTPAHEHHUsI CBETA. 3aKOH
oTpaxkeHus cBera. [locTpoeHne n300pakeHuii B IIIOCKOM 3epKajie.3aKOH MPeJIOMIICHHUS CBETa Ha
IUIOCKOM TpaHMIlE ABYX OJHOPOJHBIX MNpo3pauyHblXx cpel. [IpenomiieHne cBeta B IpuU3ME.
Hucnepcust cBera. SIBineHue IONHOrO BHYTPEHHEro oTpaxeHus. JIun3pl. ToHKuEe JMH3BL
[TocTpoenne n300paKeHUH, CO3/MaBAaCMBbIX TOHKHUMH JuH3aMH. [71a3 u 3penme. OnTudeckue
npUOOPBHI.
Jlabopamopuvie pabomol(c ucnoJb30BaHueM 000pyaoBanusi «Touka pocray):

1. DxcnepumeHTanbHasi IPOBEPKA 3aKOHA OTPAKEHUSI CBETA.

2. H3mepenue nokaszaress NpeaoMIICHUS BOIBI.

3. HM3mepeHue GOKYCHOTO PacCTOSHUS COOMPAOIIEH JIMH3BI.
IIpumepnvie membi NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. Hcropus ucciieqoBaHusl CBETOBBIX SIBJICHUM.



2. Hcropuueckas peKOHCTPYKIMS Teneckona [ anumues.

3. N3rorosiicHHE KaJIEHIOCKOIIA.
Xapaxkmepucmuka OCHOBHBIX 6U008 OesamelbHOCmuU. YTeHHEe U OOCYXJIEHHE TEeKCTa cTaTel
MHTEPHET-CATOB, 00CYX/IE€HHE [OKIAaJ0B M TMPE3CHTAlUi, COCTaBIIEHWE U pEUIeHHE 3ajad,
o0cyxaeHue crmoco0oB perierus (moaroroska k OI'D o puzuke).

®du3uKa aToMa U aTOMHOIO0 /Ipa
Crpoenue aroma. Iloryomenne u ucnyckanue csera aromamMu. Onruueckue crnekTpbl. ObIThI
Pezepdopna. Ilnanerapnas momens atoma. CTpoeHHE aTOMHOTO sfipa. 3apsIoBO€ M MacCOBOE
yhcia. SnepHble CUibl. DHEPrusl CBSI3U ATOMHBIX sJ€p. 3aKOH paJMOaKTUBHOIO pacraja.
Anbda- m Oera-pacnianbl. [lpaBuna cmemenus. Snepasle peaknuu. JleneHne u CHHTE3 sep.
SAnepnas sHepretuka. Mcrounuku sneprun ComHia v 3Be34. Perucrpanus saepHbIX U3IydeHUi.
Binusinue paaMoakTUBHBIX W3JIYYEHUW Ha KUBbIE OpraHu3Mbl. Jlo3umeTpusi. DKOJOTMYECKHE
poOJIeMBI SIIEPHOM SHEPreTUKU.
IIpumepnvie membl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. Hcropus usydenus aroma.

2. Wsmepenne KII/] comneunoii 6arapen.

3. HeBuauMmsble U3i1ydeHHUs B CIEKTPE HATPETHIX TEIN.
Xapaxkmepucmuka OCHOBHBIX U008 OesimelbHOCmU: YTeHue W O00CYXKJIEHHE TeKcTa cTraTei
UHTEPHET-CAiTOB, OOCYXIEHHE [OKJIAaJOB M TpE3eHTAlUH, COCTaBICHUE U pELICHHE 3ajad,
obcyxaeHue crnoco0oB pemeHus (moarotoska k OI'D mo dusuke).

@®opMbl OPpraHu3anu 00pa3oBaTeIbLHOIO Mpolecca:

- TPYIIIOBas;

- UHIUBUyaJIbHas;

- ¢ppoHTaNbHAS.

Benymume TexHosioruu:

Hcnonp3yloTcsi 3JIEMEHTHI CHEAYIOUIMX TEXHOJOTHM: MpOeKTHas, MpPoOJIEeMHOro OOydeHus,
UH(POPMALMOHHO-KOMMYHUKALIMOHHAs,, KPUTUYECKOTO MBIIUICHUS, NpOOJIEeMHOro JaMasora,
UrpoBasl.

OcHoBHBIE MeTOAbI PA00THI HA YPOKe:

Benymumu metonamu oOyueHus: SBISIOTCA: YAaCTHYHO-TIOMCKOBOM, METOJ] MaTeMaTH4eCKOro
MOZACIIMPOBAHUA, aKCHOMaTHYeCKUI METOA.

DopMbI KOHTPOJIS:

Tak xak 3TOT KypC SABJIACTCA NOIOJHUTCIBHBIM, TO OTMCTKA B 6aJ'IJ'IaX HE CTaBUTCHI.

VYyamuiics yduTcs OIEHMBaThb ce0sd M JAPYyrUX caM, 4YTO [IO3BOJISIET pa3BUBAThb YMEHUs
caMOaHalM3a U CIOCOOCTBYET pPAa3BUTHIO CaMOCTOSTEIILHOCTH, KAaK CBOWCTBY JIMYHOCTHU
yuamierocsi. BbisBlieHHe MPOMEXYTOYHBIX M KOHEUYHBIX PE3Yy/lbTaTOB YYaIIMXCS MPOUCXOIUT
4yepes MPaKTUIECKYIO IeATeIbHOCTh; 3aU4eTHBIC Pa0OTHI:

* TeMaTuyeckas MoJ0OpKa 3ajad pa3jIMuyHOTO YPOBHSI CIOKHOCTHU C NPEJCTABICHHUEM pPa3HBIX
METO/IOB perieHus B BHJIE TEKCTOBOIO AOKYMEHTA, Mpe3eHTanuu, (-
aHUMALMHU, BUIEOPOJIMKA WK web - cTpaHuubl (caiita)

* BBICTABKa [IPOCKTOB, MPE3EHTAIUH;

* JI€MOHCTpALUs IKCIEPUMEHTa, KaYeCTBEHHON 3aJlauil ¢ KAU€CTBEHHBIM (YCTHBIM WJIH B BHJE
OPUIOXKEHUsI, B TOM 4YHCIE, NpPE3eHTalMel) ONMMCaHHEeM Ipoliecca Ha 3aHATHH, (ecTuBaie
9KCIIEPUMEHTOB; (PU3NUECKHUE OJIMMITHAIBI.
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KajieHnapHo-TeMaTH4YecKoe IUIaHUPOBaHue 7 Kjaace

No | Jlata Tema 3anaTHs HNcnonb3oBanue MpUMEYaHue
/T | IPOBEACHUS 00opy10BaHus LEHTPA
Iian | ®axr eCTeCTBeHHOHay'iHOﬁ "
TEXHOJIOTHYeCKOit
HanpaBJIeHHOCTel
«Touka pocra»
1. BBenenue (14)

07.09 Bognoe 3anstue. Ilenm wu | KomnberorepHoe

3a/1aumn Kypca. Texnuka | o6opynoBaHue
1 0€30MacHOCTH.
2. PoJsib 3kcniepuMeHTa B KU3HHU YesioBeka (34)

14.09 Cucrema e1MHUIL, IOHATHE O Kommnsrorepnoe

IPSIMBIX u KOCBEHHBIX | 000pyI0BaHuE
2 U3MEPEHUSIX

21.09 DU3NYECKUN IKCIIEPUMEHT. OGopynoBanue JUIst
Bunnl (bU3UYECKOTO | IEMOHCTpAIUit
JKCIIEPUMEHTA.

ITorpemnocts HU3MEpEHUs.
Bunpr
IIOTPELIHOCTEN U3MEpEHUs.
Pacuér

3 HOTPEIIHOCTH U3MEPEHUSI.

28.09 JlaGopaTtopHnas pabota OGopynoBaHue aJis
«3mepenne oObema TBeporo | 1abOpaTopHBIX  paboT U
tena». [IpaBuna odpopmieHuss | y4Y€HUUYECKUX OIBITOB

4 71a00paTOpHOIl paboTHI.
3. Mexanuka (84)

05.10 PaBHOMepHOE u | OGopynoBaHue AJis

HEPaBHOMEPHOE 1a0opaTopHbIX  paboT H
5 JIBUKCHMSL. YUEHUYECKUX ONBITOB (Ha
12.10 I'paduyeckoe peCTaBICHNE 6ase kommexTos st OI'9)

6 JIBHDKCHUS.

19.10 Pemenue rpadguueckux 3anaq,
pacdyeT ITyTH UM CPEIHEH
CKOPOCTH

7 HEPaBHOMEPHOTO IBUKCHUSL.

26.10 [Tonsatue WHEPLHHN u

WHEPTHOCTH.
LlenTpoOexHas cuma..
9 09.11 Cuna ynpyroctd, cuiia Tpeust | OGopyaoBanue Jis

16.11 JlaboparopHas paboTa nabopaTopHbIX  pador
«Mccrenopanne 3apucumocty | YICHHUECKHX  OMBITOB (Ha
— VIPYrOCTH, 6a3e koMruiekToB 1151 OI'D)
BO3HHUKAIOIIEH B
pYyXHUHE, oT CTENEHU
nedhopmaruu

10 IIPYKUHBD».
23.11 JlaGopaTtopHnas pabota

11

«Omnpenenenue kodppuIreHTa
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TpPEHUs Ha TpHOOMETpE».
30.11 JlaGopaTtopHnast pabota OGopynoBanue aJis
«HccnenoBanue 3aBUCUMOCTH | TaOOpaTOpHBIX — paboT U
CHWJIBI TPEHUS OT CUJIBI YUEHUYECKUX OMBITOB
12 HOPMAJIBHOTO JTaBJICHUS.
4. 'mapocraruka (124)
07.12 II;moTHOCTE. 3amaua  maps | O6opynoBanue I
13 I'epona JIEMOHCTpALNI
14.12 Penienue 3a7a4 MOBBIIIEHHOM
CJIOHOCTHU Ha pacuer
TUIOTHOCTH
14 BEIIECTBA.
21.12 Penrenue 3ama4d moBBIIIEHHON OGopynoBanue I
15 CJI0KHOCTHU JEMOHCTpaLUi
28.12 JlaBneHune XWUJIKOCTM W rasa.
3akoH
16 [Tackans
17 | 11.01 CooOrmaromumecs COCy/Ibl.
18.01 JlaboparopHas pabota O6opynoBanue JIst
«HM3roroBnenue MojieNu | 1a0OpaTOpHBIX  paboT U
18 ¢doHTaHa» YYEHHUYECKUX OIBITOB (Ha
25.01 JlaboparopHas paboTa 6aze kommexTos st OI'D
«U3rorosnenue MOJIENIU
19 ¢donTaHa»
01.02 3akon Ilackans. [laBnenue B
KUJKOCTSX U Ta3ax.
['uapaBnuyeckue MamuHbI.
20 CooOmaromumecs COCy/bl.
08.02 BrrrankuBatomas cuna. 3akon | O6opynoBanue JUIS
21 Apxumena. JIEMOHCTpAIUH
15.02 JlaGopaTtopHnast pabota OGopynoBaHue aJis
«BbIsicHeHue yCIIOBUS | TaboOpaTOpHBIX  paboT U
TUTaBaHMS YUEHUYECKUX OMBITOB
22 TEJ.
22.02 brok 3amau Ha 3akoH [lackans, | OGopynoBaHue I
23 3aKOH ApXumesa. JIEMOHCTpALUI
01.03 baox 3amau Ha 3akoH Ilackans,
24 3aKOH Apxumena.
5. Cratuka (109)
25 1 15.03 bnoxk. Peryar. O0GopynoBanue I
29.03 PaBHoBecHe  TBepabIX  Tei. | ACMOHCTpallin
MomeHT cunsl.IIpaBumno
26 MOMEHTOB.
05.04 Lentp Tsokectd. | O6opynoBaHue JUIst
HccnenoBanue pPa3IMYHBIX | JIEMOHCTPALUI
27 MEXaHUYECKUX CUCTEM
28 | 12.04 KoMmOuHupOBaHHbIE 3a1a9H,

12




UCTIOJIB3YS YCIIOBUS
paBHOBECHSI.
19.04 KoMOuHupOBaHHbIE 3a1a4H,
UCTIONB3YS YCIIOBUS
29 paBHOBECHS
26.04 JlaGopaTtopHnast pabota OGopynoBanue aJis
«M3rotoBrienue padorarmei | 1aboparopHeIX  paboT U
CHUCTEMBI OJIOKOB». | yYUCHHYECKHX ONBITOB (Ha
Odopmnenue 0a3ze xomrmiekToB st OI'D
30 paboTHI.
10.05 Pabora Haj IIPOEKTOM
«bnokm».
JlaGopatopHas pabota
«HM3roroBnenue padboTarome
31 CUCTEMBI OJIOKOBY.
17.05 JlaboparopHas pabota O6opynoBanue st
«M3roroBnenue paborammiei | JabopaTopHbIX  paboT U
32 CHCTEMBI OJIOKOBY. YUYEHUYECKUX ONBITOB
33 | 24.05 Odopmienne paboThl. KommbrorepHoe
34 |31.05 3aImmTa IPOEKTOB. obopyoBanue
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KanennapHo-temaTuyeckoe niiaHupoBaHue 8 Kiacc

No | Jlata Tema 3ansaTust HUcnoan3oBanue NpyUMeYaHue
1/ | IpOBEACHUS o0opynoBanus
Inan | ®akr HEHTpa .
eCcTeCTBEHHOHAYYHOI
U TEXHOJIOTHYeCKOM
HaNpaBJICHHOCTel
«Touka pocra»
1. Beenenue (14)
07.09 BBognoe 3ansatue. llenmn u | KomnbrorepHoe
3a/1a4uu Kypca. Texnuka | o0opynoBanue
1 0€30MMacCHOCTH.
2. TenuioBble siBjeHus (12 v)
14.09 PaznooOpasue TemioBbix | KommnberorepHoe
sBiieHui. TeroBoe pacmupenue | 00opynoBaHUE
2 TeJl.
21.09 JlaGopaTopHnast pabora Ob6opynoBanue 1Jist
«VI3MeHeHusI IITMHBI Tella IPU 7abopaTOpHBIX padoT
HArpeBaHUU U OXJIAKICHUN). u YUEHUYECKUX
3 ONBITOB
28.09 Tennonepenaua Habmonenue Ob6opynoBanue st
TEIIONPOBOJHOCTH BOJIBI U JEMOHCTpAaLHii
4 BO3/yXa.
05.10 Jlaboparopnas pabota O6opynoBanue st
«M3mepenune ynenpHou 1abopaTOpHBIX padboT
TETIOEMKOCTH Pa3IUIHBIX u YUEHUYECKUX
5 BEILIECTBY. ombiToB  (Ha  0Oase
12.10 [InaBnenue u oTBEpICBaHUE. KoMIIeKToB 11s OI'D
JlaGopatopHnast pabora «OTIUBKa
6 napauHOBOTO COJITATHKAY
19.10 JlaGoparopHnast pabota OGopynoBaHue aJis
«HalOnrorenue 3a riaBiIeHUEM 1abopaTopHBIX padoT
TBAA» u YUEHUYECKUX
7 OTIBITOB
26.10 Penrenue onuMnuaagbeIX 3ama4 OOGopynoBanue  1jist
Ha ypaBHEHUE TEIUIOBOTO | JIEMOHCTpAIUit
8 Oananca
09.11 Pemrenue onmuMnuanHbIxX 3aaa4 OGopynoBanue  ais
9 Ha pacy€T TEIUIOBBIX MPOIECCOB | JEMOHCTpALIHA
10 | 16.11 JlaGopaTopus kpucramiorpaduu.
23.11 Hcnapenue u KoHAeHcanus. Ob6opynoBanue st
11 JIEMOHCTpAIUHI
30.11 CoctaB aTmMOChephl, ObopynoBanue st
HabI0/IeHne Tepexoaa JEMOHCTpAaLHii
HEHACBIIICHHBIX TAPOB B
12 HaCBIICHHEIE.
07.12 Brnaxxnocts Bo3myxa Ha passbeix | OOopynoBanue — amis
13 KOHTHHEHTaX JIEMOHCTpAIUH
3. JuexkTpudeckue sipjaeHus (84)
14.12 Mukpomup. Mozenu atoma, ObopynoBanue st
14 CyllleCcTBOBaBIIME 10 Havyana XIX | nemoHcTpanuii

14




21.12 Hcropust OTKpBITUSA U JEUCTBUSA KomnerorepHoe
15 rajbBAaHUYECKOTO JIEMEHTA obopynoBaHue
28.12 Uctopus CO3aHus
351eKTpOohopHOH
16 MAIIIMHBI
11.01 OnbiTel Bonpra. Onexrpuueckuii | KomnbrotepHoe
17 TOK B 3JIEKTPOJIUTAX. o0opyoBanue
18.01 Pemenne omumnuanueix 3a1ad Ha | O6opynoBanue IS
18 3aKOHEI HOCTOSIHHOI'O TOKA JIEMOHCTpAIUH
25.01 Habnronenue 3aBUCUMOCTH Ob6opynoBanue st
COTNPOTHUBIICHUS IPOBOJIHUKA OT | IEMOHCTpAIUil
19 TEMIIEPATYPBI.
01.02 JlaboparopHnast pabora OGopynoBaHue aJis
«OmnpeneneHue CTOMMOCTH 1abopaTopHBIX padoT
M3pacX00BAHHOMI u YUEHUYECKUX
3JIEKTPOIHEPTUU ompiToB  (Ha  0aze
10 MOIIHOCTH TTOTPEOUTENS M 0 | KOMITIIEKTOB 11t OI'D
20 CUETUUKY»
08.02 Penrenue onuMnuaagbeIX 3ama4 OGopynoBanue st
21 Ha TEIIOBOE AeiiCTBHE TOKA JIEMOHCTPALUI
4. DJIeKTPOMATHUTHBIE siBJIeHUd (34)
15.02 DJIEKTPOMArHUTHBIC SABJICHUS. OGopynoBanue st
DNEeKTPOU3MEPUTEITHHBIE JIEMOHCTpALNI
22 IPUOOPHI.
22.02 MarunutHas aHomanusi. | OGopynoBaHue IS
MaruuTtHsie JIEMOHCTpALUI
23 Oypu
01.03 PasnoBugHOCTH
AJIEKTPOJIBUTATENECH.
24
5. OnTuveckue sisjaenus (74)
15.03 HcTouHuky cBeTa: TEIIIOBBIE, Ob6opynoBanue st
25 JIIOMUHECIICHTHEIE JIEMOHCTpALUH
29.03 MHorokpaTHoe U300pakxeHue
MpeaMeTa B HECKOJIBKHX TIOCKUX
26 3epKaax.
05.04 M3roToBUTH NEPUCKOII U C €TI0 ObopynoBanue st
MTOMOUIBIO MIPOBECTHU | AEMOHCTpaLUit
27 HaOII0IeHUS
12.04 [IpakTHueckoe UCIIOIB30BaHUE OGopynoBanue st
28 BOTHYTHIX 3€pKall JEMOHCTPALUI
19.04 3puTeabHbIE WILTIO3UH, OGopynoBanue  njst
MOPOXKIAEMBbIE MPETOMIICHUEM JIEMOHCTpALNI
29 cBeTta. Mupaxu.
30 | 26.04 Pa3BuTHE BOJOKOHHOM ONTHUKHU
10.05 Hcnonbs3oBaHNe 3aKOHOB CBETA B
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 |17.05 | | ABToMaTHKa B HamIeil KU3HY . | KommbrotepHoe
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33 [ 24.05 Panno u TeneBunenne
31.05 ATnpTEpHAaTUBHBIE HCTOUHUKH
34 sHepruu. Bujel a5ekTpocTaHnit

obopymoBaHue
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KanenpapHo-temaruyeckoe miianuposanue 9-11 kiaaccol

No | Jlata Tema 3ansaTust Hcnoan3oBanue MpyUMeYaHue
1/ | IpOBEACHUS o0opynoBanus
Inan | Pakr HeHTpa .
eCTeCTBEHHOHAYYHOI
U TEXHOJIOTHYeCKOM
HaNpaBJIeHHOCTel
«Touka pocra»
1. Beenenue (14)
01.09 BBognoe 3andarue. Lenu n KomnerotepHoe
3aauM Kypca. TexHuka o0opynoBaHue
1 0€30MMacCHOCTH.
2. Kunematuka (7 4)
08.09 CriocoOsI orcanus OGopynoBaHue aJis
2 MEXaHHYECKOTO JIBIKCHUS JIEMOHCTpAIIHA
15.09 [IpsamonuHeliHOEe paBHOMEPHOE OGopynoBaHue aJis
NBIDKEHHE MO ILIOCKOCTU? JIEMOHCTPALUI
Cwmotpst
3 W3 KaKOW TOYKU HAOII0aTh
22.09 OTHOCHUTENBbHOCTEL ABVKEHUSI. OGopynoBaHue aJis
4 CrnosxeHue IBUKEHUM. JEMOHCTPALI
29.09 Jlabopamopuvie pabomul: O6opynoBanue s
«M3ydeHne NBMKEHHs CBOOOTHO | 1a00paTOpHBIX paboT
najaromiero tenay, «Mzyuenne U YYCHHYECKHUX
5 JIBUKEHHMSI TeJIa 110 OKPY>KHOCTH» | OTBITOB
06.10 Kak u xyna nonerena BumneBas | OGopyaoBaHue JUis
KocTtouka? Pacuer TpaekTopuu JIEMOHCTpALUI
JIBHKEHUS TEJl U IEPCOHAXKEN
pacckasoB P.Pacis o
6 Mionxaysene
13.10 Hctopuueckas peKOHCTPYKIUS OGopynoBaHue aJis
onbIToB I'anuies 1o JIEMOHCTPALUI
OTIpeIeNICHUI0
7 YCKOpPEHHUS g.
20.10 Onpenenenue CKOPOCTH OGopynoBanue aJis
PaBHOMEPHOTO JIBIXKEHUS TIPU JIEMOHCTpAIIHA
MCIOJIb30BaHUHU TPEHaXepa
8 «OeroBast TOPOKKa.
3. Innamuka (84)
27.10 Cuna Bonm, cuiia yoexxaenus win | O6opynoBaHue Jist
9 cuia - pu3ndeckas BeIudnHa? JEMOHCTPALI
10.11 Jlabopamopnuas paboma: OGopynoBanue aJis
10 «M3mepeHne mMaccol Tesna» 71a00paTOpHBIX paboOT
17.11 JIBIDKeHHe Tena mox fAeiicTeuem | 11 YICHIICCKIX
11 HECKOJIBKUX CHII OTLITOB
24.11 JIBH>KeHnEe CUCTEMbI CBSI3aHHBIX OGopynoBaHue aJis
12 Tell JIEMOHCTPALUI
01.12 Jlabopamopnvie Ob6opynoBanue s
pabomul: «3ydeHne TpeHus 1a00paTOPHBIX padoT
CKOJIB)KEHUS» U YYCHHYECKHUX
13 ONBITOB
14 | 08.12 JlnHaMuKa paBHOMEPHOI'O Ob6opynoBanue s
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JIBUYKEHUS 110 OKPYKHOCTH JEMOHCTpAL
15.12 Uctopus pazsutus OGopynoBaHue aJis
MpECTaBICHUI JIEMOHCTPALUI
0 Bcenennoii. ConHeunas
15 cUCTEMA.
22.12 OTKpBITHS HA KOHYHKE Tepa. OGopynoBaHue aJis
[IepBbIe HCKYCCTBEHHBIE JIEMOHCTpALUI
CIyTHUKH
16 3emitn.
4. UmnyJbce. 3aK0H coXpaHeHUusi UMIYJibca (349)
17 |29.12 Kak BbI sIXTy Ha30BeTe... Komnerotepnoe
12.01 PeakTHBHOE JBHKEHHUE B obopyoBanue
18 MIPUPOLE.
19.01 Paccnenosanue JITII ¢ nomompto | KomnbrorepHoe
19 3aKOHA COXPAHECHUS UMITYJIbCA obopynoBaHue
5. Cratuka (29)
26.01 Jlabopamopnas paboma: O6opynoBaHue JIs
«OmpeneneHue EHTPOB Mace 1a00paTOPHBIX padoT
Pa3IUYHBIX TN (TpU CIocoOa)» Y YYEHUYECKHUX
20 OINBITOB
02.02 IIpuMeHeHne pOCThIX KomnerorepHoe
MEXaHM3MOB B CTPOUTEILCTBE: OT | 00OpyI0BaHHE
3eMJISIHKHU J10
21 HeOoCcKpeba

6. Mexannyveckue Kojie0aHus1 U BOJHBI (34)

09.02 Bunbl MasTHUKOB U UX Ob6opynoBanue st
22 KoJe0aunii JIEMOHCTpALINI
23 | 16.02 Yro nepeHocut BosiHA?
02.03 KonebarenbpHble CHCTEMBI B
24 MPUPOJE U TEXHUKE
7. DIeKTPOMArHUTHbIE KOJIe0aHUs M BOJHBI (24)
09.03 DKcrepuMeHTalIbHAs TPOBEPKA KomnerorepHoe
25 CBOMCTB DM BOJIH. obopynoBaHue
16.03 Uccnenosanue Komneroreproe
3JEKTPOMArHUTHOTO obopymoBanue
26 m3nydennss CBU-neun
8. Onruka (44)
30.03 . U3roToBnenune Moaenu Komneroreproe
27 KaJICWTOCKOIIA. 000pyI0BaHue
06.04 DKcnepuMeHTalbHask TPOBEPKA OGopynoBaHue aJis
28 3aKOHA OTPAXKEHUs CBETA. JEMOHCTPALMI
13.04 Jlabopamopnas paboma: O6opynoBaHue IS
«M3mepenne mokazaTess 1a00paTOPHBIX padoT
MIPEJIOMJIICHUS BOJIbI» Y YYEHUYECKHUX
29 OINBITOB
20.04 Kak ormnuuarorces nokasarenu Ob6opynoBanue s
30 MPETOMJIEHHUS [IBETHOTO CTEKJIA JIEMOHCTpAIUI
9. ®du3uKka aToMa U ATOMHOT0 siapa (44)
27.04 [Tornomenue u ucmyckanue KomnerorepHoe
cBeTa obopymoBanue
31 aromamu. Ontuyeckue crekTpel. | KommnbrorepHoe
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11.05

Nsmepenne KIIJI conneunoi

32 Oarapeun
18.05 Bnusinue pannoakTUBHBIX

33 U3JIy4EHUH Ha )KUBbIE OPraHU3MbI
25.05 CriocoOblI 3a1uUTsl OT

34 PagUOAKTUBHBIX U3JIy4CHUN

obopynoBaHue

19




