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HosicHUuTeEIbHASA 3aNIMCKA
PabGouass mporpamMma Mo JIOTMOJHUTEILHOMY OOIIEO0Pa30BATEIBHON ACSITEIBHOCTH 10
¢dusuke s 7 - 9 KIACCOB COCTaBlieHa HA OCHOBE MPUMEPHON MPOrpaMMmel 1o ¢usuke 1t 7 — 9
kiaccoB (mon pemakiuen Kysnernosa A.A.), M.: «IlpocBemenne», 2017 u COOTBETCTBYET
- ODepepanpHoMy 3akoHy «OO0 oOpasoBanuum B Poccuiickoiri ®Penepauum» Ne273-O3 ot
29.12.2012 rona;
-DenepanpbHOoMy  00pa30BaTEIbHOMY — CTaHIAPTy  OCHOBHOTO  o0miero  obpa3zoBaHus,
YTBEPKIEHHOMY TpUKa3oM MuHucrepcTBa obpasoBanuss u Hayku PD Nel897 or 17.12.2010
roja;
-IIpukazy MunuctepcrBa oOpazoBanuss u Hayku PD Nel577 or 31.12.2015 r» O BHeceHuu
U3MEHEeHUH B (enepanbHbIi 00pa30BaTENbHBIA CTaHAAPT OCHOBHOTO OOIIEro 0oOpa3oBaHUS,
YTBEPKAEHHBIA NMpUKa3oM MuHucrepcTBa obpazoBaHuss U Hayku PD» Nel897 ot 17.12.2010
roJia»
-O0pa3oBaTenbHO MporpaMMe OCHOBHOT'O 00IIero 00pa30BaHus;
-Yuebnomy miany OV
- [IpumepHoOit IporpaMme OCHOBHOT'O 00111eT0 00pa3oBaHus 1Mo ¢pusuke (0a30BbI YPOBEHB).
[Tporpamma paccunrana Ha 70 yacoB — 2 yaca B Hezenro B 7 kiacce, 70 yacoB — 2 yaca B
Heneno B 8 kitacce, 70 yaca — 2 yaca B HeIenro B 9 Kiacce.
Jannast paboyas mporpamMma BHEYPOUHOHM JesTenpbHOCTH 1o (m3uke mis /7 — 9 kimaccos
cocraBieHa Ha ocHoe OOII OOO BMAOY OOII u ¢ y4éToM METOAUYECKUX PEKOMEHIAlU
M0 CO3JaHUI0 U (YHKIIMOHUPOBAHUIO B 00II€00pa30BaTEIbHBIX OPTaHU3ALUIX, PACTION0KEHHBIX
B CEIbCKOM MECTHOCTM M MallbIX TOpOjax, LIEHTPOB OOpa3OBaHUs €CTECTBEHHO-HAyYHOH U
TEXHOJOTMYHOM  HampaBieHHocTell  («Touka — pocTa»)(yTBEpXKIAEHBI  PaclOpsKEHUEM
MunucrepctBa mpocseuienuss Poccuiickoit ®epeparmuu ot 12.01.2021 1. Ne P-6) wu
IpelycMaTpuBaeT MPOBEICHUE 3aHATUH C HCIOJb30BaHHMEM oOopynoBaHus meHTpa «Touka
pocTta»

IliianupyemMblie pe3yabTaTbl 0CBOCHUA MPOrpaMMbl «Pa3BUTHE €CTECTBEHHO-HAYYHOMN
IPaMOTHOCTH Yepe3 pelieHrne MPaKTUKO-OPUEHTUPOBAHHBIX 3a1a4 1Mo (hU3uKe» (¢
HCnob3oBaHueM obopynoBanus «Touka pocta») B 7-9 Kiaccax.

Peanuzamus nporpaMmmbl CIOCOOCTBYET NOCTHKEHHUIO CIEAYIONINX Pe3yJbTATOB:
JInuHoOCTHbBIE:

B cepe MMUHOCTHBIX YHUBEPCATIBHBIX YUEOHBIX IEHCTBUIN yUaIIUXCS:

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

* OpHMEHTAIMsl Ha TIOHUMaHUE MPUYMH yCIeXa BO BHEYYEOHOM JeATeNIbHOCTH, B TOM YHMCIIE Ha
caMOaHaJIM3 U CaMOKOHTpPOJb PE3yJIbTaTa, Ha aHAJINW3 COOTBETCTBHS PE3YJIbTATOB TPEOOBAHUSIM
KOHKPETHOH 3ajauu;

* CIIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIIEUTHOCTH BHEYUEOHO! AESITENbHOCTH;
Obyyarowuiics NOIYYUM 03MOACHOCY OIS POPMUPOBAHUA:

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

* BBIPQXKEHHOM yCTOMUMBON yueOHO-T103HABaTEIbHON MOTHBAIIUN YUCHHUS;

* YCTOWYUBOTO Y4eOHO-T103HABATEILHOTO HHTEPECa K HOBBIM O0IIIMM CIIoco0aM peleHus 3ajau.

MeranpeamerHbie:

B cdepe peryasiTuBHBIX YHUBEPCAIBHBIX YU€OHBIX IEHCTBUN yUaIIUXCS:

* IUIAHUPOBATH CBOU JEHCTBHUsS B COOTBETCTBMM C IIOCTABJICHHOW 3alayedl U YCIOBUAMU €€
peanu3anny, B TOM 4KCIIe BO BHYTPEHHEM IUIAHE;

* YUUTHIBATh YCTAHOBJIEHHBIE MIPABUJIA B TNIAHUPOBAHUU M KOHTPOJIE CIIOCO0A PELICHHUS;



* OCYILECTBJIATh UTOTOBBIM U MOIIArOBBIM KOHTPOJIb IO PE3YJIbTATY;

* OLICHMBAaTh MPABUJIBHOCTH BBIOJIHEHUS JEMCTBHUSI HAa YPOBHE aJ€KBATHOH PETPOCHEKTHBHOMN
OLIEHKH COOTBETCTBUS PE3yJbTaTOB TPEOOBAaHUSM AAHHOM 3aJjauu U 3aJayHON 001acTy;

* aJEKBaTHO BOCIPUHUMATh IPEIJIOKECHHMS U OLICHKY YYMTENICH, TOBAPHUILEH, POAUTEIIECH M
JIPYTHUX JIIOACH;

* pa3nU4aTh COCO0 U Pe3ybTaT ICHCTBUS.

Obyuaiowuiics NOIYUUM 03MONCHOCIb HAYUUMCA!

* B COTPYJHHYECTBE C YUUTEJIEM CTAaBUTh HOBbIC yUeOHBIC 3a/auH;

* [IPOSIBIIATH [103HABATEIbHYIO HHULMATUBY B y4€OHOM COTPYIHUYECTBE;

* CaMOCTOSITEJIBHO aJeKBAaTHO OLICHMUBATh IIPAaBUJIBLHOCTH BBIIIOJIHEHUS JEUCTBHUS U BHOCHUTH
HEOOXOMMBbIe KOPPEKTHBBI B MCIIOJIHEHHE KakK I10 XOAY €ro peajau3aluM, Tak U B KOHIE
JICHCTBHS.

B cdepe no3naBaTe/IbHBIX YHUBEPCATBHBIX YUCOHBIX AEHCTBUH yUAIIUXCS:

* OCYUIECTBJISATH MOUCK HEOOXOAMMON MH(OpPMALMK AJisl BBHIIOJHEHUS BHEYYEOHBIX 3aJaHUU C
UCTIOJIb30BaHUEM YUYeOHOH JHMTEepaTypel U B OTKPHITOM HH(GOPMAIIMOHHOM IPOCTPAHCTBE,
SHIUKJIONEINI, CIPAaBOYHUKOB (BKJIIOYAsi AJIEKTPOHHBIEC, IU(PPOBBIE), KOHTPOIHPYEMOM
IIPOCTPAHCTBE

HNnTepHera;

* OCYUIECTBIIATH 3anmuch ((pukcanuio) BHIOOPOUHON HMH(pOpMaKU 00 OKpY’KaIOIMIeM MHpEe U O
cebe caMoM, B TOM YHUCIIE ¢ TOMOIIbI0 HHCTpYyMeHTOB UKT;

* CTPOUTH COOOIIEHHSI, IPOCKTHI B YCTHOIM M MUCbMEHHOHU (opMme;

* MPOBOJIUTH CPABHEHUE U KJIACCU(DUKAIIMIO 110 3aJJaHHBIM KPUTEPHUSIM;

* YCTaHaBJIMBATh IPUUYUHHO-CJIEICTBEHHBIE CBSI3U B U3y4aeMOM KpPYyTI'e sSBJICHUMH;

* CTPOUTH pacCyX AeHHUs B (GopMe CBSI3U MPOCTHIX CYXKACHHH 00 OOBEKTEe, €ro CTPOCHUH,
CBOICTBAx U CBS3aX;

Obyuarowuiics NOILY4YUm 803MOACHOCIb HAYUUMbCSL:

* OCYUIECTBIISATh PACHIMPEHHBIN MOUCK HWH(GOPMAIIUU C UCTOIb30BAaHHUEM PECYPCOB OMOIUOTEK U
cetu HTepHeT;

* 3amuChIBaTh, (UKCUPOBATH HWHGOPMALKIO 00 OKPYXKAIOIIMUX SBICHUSAX C IOMOIIBIO
nHcTpymeHToB KT,

* OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIIEHHS B YCTHOW U MUCbMEHHOH (opme;

* OCYIIECTBISATh BBIOOp HambOoJee d3(pPEeKTUBHBIX CITOCOOOB pelieHus 3a7a4 B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

* CTPOUTH JIOTUYECKOE pPacCyXJI€HHE, BKJIIOYAIOIIEE YCTAHOBJIEHHWE NMPUYMHHO-CIIEICTBEHHBIX
CBsI3€EH;

* MOTYT BBIMTM Ha TEOPETHMYECKHH YpPOBEHb pPEIIEHHUs 3aJau: pEIICHHE IO OIpeNeICHHOMY
IUTaHy, BJIAJIEHUE OCHOBHBIMHU IPHUEMAMM PEIICHUS, OCO3HAHUSA NEATEIIBHOCTH IO PELICHHUIO
3a/1a4H.

B cepe koMMyHHUKATHBHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBUI yUallluXcs:

* aJEKBAaTHO MCIOJIb30BaTh KOMMYHHMKATHUBHBIE, IPEXKIE BCETO - PEYEBBIE, CPEACTBA JUISA
pelIeHHs pa3IMYHbIX KOMMYHUKATUBHBIX 33J1a4, CTPOMTh MOHOJIOTUYECKOE COOOIIEHHE, BIaIETh
JaNIOTHYecKo (opMON KOMMYHMKAIMU, UCHOJB3Ysl, B TOM YHCJIE CPEJCTBA U MHCTPYMEHTHI
UKT u qucTaHmOHHOT0 OOIIEHNS;

* JIOIyCKaTh BO3MOXKHOCTh CYILIECTBOBAHMS y JIIO/IEH PA3JIMYHbIX TOUYEK 3PEHUs, B TOM UHUCIIE HE
COBMAJIAOIIUX C €ro COOCTBEHHOM, U OPUEHTHUPOBATHCA HA IMO3UIMIO MapTHEpa B OOIIEHUU U
B3alMOJEHCTBHY;

* YYHUTHIBaTh pa3Hble MHEHUS M CTPEMUTHhCS K KOOPAMHALIMM pPAa3IMYHbIX MO3UIUN B
COTPYIHUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHUE U MO3ULIHUIO;

* IOTOBapUBATHCS U MPUXOIUTH K OOIIEMY PEIIEHUIO B COBMECTHOU JESATEIBHOCTH, B TOM YHUCIIE
B CUTYallU CTOJIKHOBEHUS] HHTEPECOB;

Obyuarowuiicsi NOIYYUM 03MOICHOCIb HAYUUMBCA:



* YUYUTBHIBATh U KOOPJAMHUPOBATH B COTPYAHHYECTBE OTIMYHBIC OT COOCTBEHHOW MO3HMIINH JAPYTHUX
JIIOICH;

* YYUTBHIBATh Pa3HbIC MHEHUSI U UHTEPECH 1 000CHOBBIBATH COOCTBEHHYIO TTO3HUIINIO;

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

* apryMEHTHPOBATh CBOK TIO3UIIMI0O M KOOPJWHHUPOBATH €€ C TO3UIUSMU IapTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHON ACSITEILHOCTH;

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

* OCYIIECTBIIATh B3aWMHBIH KOHTPOJIb W OKa3blBaThb B COTPYJAHHYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb.

IIpeamerHbIe:

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

- IOHUMATb ONpeAeeHUs PU3NIECKUX BEJTMUMH U TIOMHUTH ONpeAestomue GopMyIbl;

- IOHUMATh KaKUM (PU3NYECKUM MPUHIUIIAM U 3aKOHAM MOJYUHSIIOTCS T€ UM WHbIE O0BEKTHI 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, 3aMEHSTh UCXOHYIO 33/1a4y IPYroi;

- COCTAaBJIATH IUUIaH PEILICHUS;

- BBIJIBUTaTh U IIPOBEPATH MpejiaraeMble JJis PELUICHUs] TUIIOTE3bL;

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

Coaep:xaHue NporpaMMbl BHEYPOYHOM IeSITeIbHOCTH
7 kaacc

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

Poab 3kcniepuMenTa B :KU3HHU YeJI0BeKa.

Teopusa: 3yuntb OCHOBBI TeOpuM norpemHocreld. [lorpemHocT npsMbIX U KOCBEHHBIX
U3MEPEHHM, MAaKCHUMaJlbHas IIOIPEIIHOCTh KOCBEHHBIX HW3MEPEHMI, YYeT NOrPeIHOCTeN
U3MepeHuil mpu mnocTpoeHuu rpaduxos. IIpencraBieHue pesyiabTaToB M3MEpeHHMH B (opme
Ta0IuI] ¥ TpadUKOB.

IIpaxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEN IPUMEHSATD NPU BBIIIOJHEHUH YKCIIEPUMEHTAIbHBIX
3aj1a4, IPaKTHYECKUX padoT. (¢ ucmoab3oBaHnem odopynoBanus «Touka pocray)
Xapakmepucmuka 0CHO8HBIX U008 0eAMENbHOCIU.

[TpuBoauTE TpUMepbl 0OBEKTOB M3y4YeHUs (PU3MKU (pu3nyecKkue SBICHUS, (U3NYECKOEe TEIo,
BEIIECTBO, (Qu3nueckoe moze). Habmogate U aHamu3upoBaTh (U3MYECKHE  SIBICHUS
(pukcupoBaTh M3MEHEHHUSI CBOMCTB OOBEKTOB, CpaBHMBATh MX UM 0000maTh). [lo3HaKOMUTHCS C
HKCIEPUMEHTAIBHBIM METOJIOM HccieoBaHus Npupojabl. COopka NMpuOOPOB M KOHCTPYKIMH.
Hcnonp30BaHne H3MEpPUTENbHBIX NPUOOPOB. BolmonHeHue 1a00paTOPHBIX U MPAKTHUYECKUX
pabot. /lmarHocTHKa W yCTpaHEHHE HEeHCIpaBHOCTEHNpuOOpoB. BeicTpanBanue 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. [IpumeHenune AaHHBIX (PU3HMUECKHX
MOHSITUH B KU3HEAEIATEIbHOCTH YesoBeka. Cuia ynpyrocTH, cuia TPEHHUs.



IIpakmuka: ViccnenoBanue 3aBUCUMOCTH CHJIBI YOPYTOCTH, BO3HHMKAIOLIEH B MPYXKHUHE, OT
cTerieHu nedopmanuu npyxuHsl. OnpeneneHue koddduuumeHra TpeHuss Ha TpuboMmerpe. (¢
HCIoIb30BaHueM obopynoBanus «Touka pocTay)

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 YEepPTEKaM U MOJCISIM. AHAIM3 BO3HUKAIOIIUX MPOOIEMHBIX CUTYallUM.
N300paxarh cuCTEMy KOOpPIWHAT, BBIOMpATh TEIO OTCUETAa W CBSI3BIBATH €r0 C CHCTEMOM
KoopauHar. Mcnonp30BaTh cUCTEMY KOOPAMHAT JUIS M3YYEHHS HNPSMOJMHENHOrO JBUKEHUS
tena. COopka mnpuOOpoB W KOHCTpyKuuil. lcmonb30oBaHHME W3MEPUTENBHBIX MPHOOPOB.
Boinonnenue 1a00paTOpHBIX M TMPaKTUYECKUX padoT (¢ HMCHmOJIb30BaHHEM O000pPYI10BaHUS
«Touka pocray»). JlnarHocTka M yCTpaHEHHME HEUCIIpaBHOCTEH mpubOopoB. BricTpanBanue
TUIIOTE3 Ha OCHOBAaHWM MMEKOUIUXCS JAaHHbIX. KOHCTpyMpOBaHHME U MOJEIUPOBAHUE.
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.
[IpencraBnenne pe3ynbTaTOB MAPHOM, TPYNIOBOM JAEATENBHOCTH. 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 PA3JIMYHBIX CHUCTEMax; NPUOOPHI B 3a1adax
(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 U KOHCTpyKUuMH. Vcnonbp3oBaHue wu3MepUTENbHBIX NpUOOPOB. BrimonHeHue
71a00paTOPHBIX U MPAKTHYECKUX paboT. /lnarHocTika 1 ycTpaHeHne HEMCIPaBHOCTEH MprOOpOB.
BoicTpauBaHue rumore3 Ha OCHOBAaHMM HUMeEIOUMXcAd JaHHbIX. KoHcTpyupoBanue u
MojenupoBaHue. Pabota B ManbIx rpymnmnax. AHaAJIW3UPYIOT, BEIOUPAIOT U 0OOOCHOBBIBAIOT CBOE
pemenue, neWctBus. llpencraBieHne pe3ynbTaTOB MAPHOM, TPYNIIOBOM  JI€ATEIbHOCTH.
[ToaroroBka cooOmieHWd M AOKIAIOB. YuyacTHE B JUaoTe€ B COOTBETCTBUU C IPaBUIIAMHU
pEe4eBOro NOBEIEHNUS.

CraTuka.

Teopusa: bnok. Ppiuar. PaBHOBecuMe TBEpABIX TeEN. YCIOBUS PABHOBECHS. MOMEHT CHIIBIL.
ITpaBmiio momenToB. LlenTp Tskectu. MccimenoBaHue pasiIMyHBIX MEXAaHMYECKHX CHCTEM.
KomOuHMpoBaHHbIE 3a]1a41, UCTIOIB3YS YCIOBHS pAaBHOBECHS.

Ilpakxmuxka: VI3roToBneHue paboTaromieil cucTeMbl OJI0KOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMENbHOCTU.

Amnanu3s tabnun, rpagukos, cxeM. [lorck o0bsicHeHUs HabMOAaeMbIM cOObITUAM. OnpeeneHue
CBOMCTB pUOOPOB IO YepTeKaM U MOJEISIM. AHAJIN3 BO3HUKAIOIIUX MPOOIEMHBIX CUTYalUH.
Habmogate geiicTBue mNpocThIX MeXaHHW3MOB. I[lo3HaKOMHMTBCS C (PU3HUECKON MOENbIO
«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
KOHCTpYKUMH. cronb30BaHre HM3MEPUTEIbHBIX NPHOOpPOB. BrlmonHeHne 1abopaTOpHBIX U
MpakTUYecKuX paboT. JlmarHoctrka mycTpaHeHHe HEWCIpaBHOCTEH mpuOopoB. BricTpanBanue
TUIIOTE€3 Ha OCHOBAaHMM UMEIOUIMXCA JaHHbIX. KOHCTpyupoBaHME M MOJEIHMPOBAHMUE.
BrimonHeHne 3amaHuii 0 yCOBEPINEHCTBOBaHUIO MpUOOPOB. Pa3paboTka HOBBIX BapHAHTOB
onbITOB. Pa3paboTka 1 mpoBepka METOAMKH SKCIIEPUMEHTAILHON paOOTHI.



PaGota B Mmambix rpynmax. AHaTU3HPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE peIIEHUE,
necreus. IIpencraBineHue pe3ysbTaTOB IMApHOM, TPYINIIOBOM JAesATeNnbHOCTH. IloaroroBka
cooOuieHnit 1 noki1aa0B. OCyIECTBISAIOT CAMOOLIEHKY, B3aUMOOLEHKY JESITEIbHOCTH. YUacTue
B JIMAJIOTe B COOTBETCTBUU C IIPAaBUJIAMU PEUEBOT0 TIOBEICHUS.

8 kimacce

TenJioBble sIBJICHUS.
TennoBoe pacmmpenue ten. [Iponeccel miaBieHus U OTBEPACBAaHUSA, UCIIAPEHUS U
KOHJleHcauuu. Teruonepenayda. BiiaxxHOCTh BO3/lyXa Ha pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu: 1. HabmroneHue TastHus JibJia B BOJIC.
2. CKOpOCTb UCIIAPEHUSI PA3IMUHbIX KHUIKOCTEH.
3. TerioBbIe ABUTATENH OYAYIIETO.
Jlabopamopnule pabomul (¢ ucnoab30BanueM o6opynoBanns «Touka pocray)

1. I3MeHeHus IIuHBI Tea IPU HArpEBaHUU U OXJIAXKICHHH.
2. OtnuBKa napapuHOBOTO COJIATHKA.
3. HaOronenue 3a miaBjIEeHUEM JIbA
4. Ot 4ero 3aBUCUT CKOPOCTb UCHIAPEHUS KUAKOCTHU?
5. HabnroieHue TemaonpoBOJHOCTH BOJBI M BO3AyXa.
Xapaxmepucmuka 0CHOBHBIX U008 0esMENbHOCIU
CamMocTosATenbHO (QOPMYITUPYIOT TMO3HABATEIbHYIO 3a7ady. YMEIT C IOMOUIbI0 BOIPOCOB
noObIBaTh  HejocTaromyro uHpopmamuioo. Mcnons3oBaHWe H3MEPUTEIBHBIX — MPHOOPOB.
BreimonHenne 1a0opaTOpHBIX M MpakTUYecKuX pabor. JluarHocThka W yCTpaHEHUE
HEUCIIpaBHOCTEH MpuOopoB. BricTpamBaHue THNOTE3 HAa OCHOBAHUM HMEIOIIUXCS JAHHBIX.
KoHcTpynpoBanue u MOAEIUPOBAHUE.
BrinonHenue 3agaHuii MO yCOBEpUICHCTBOBaHUIO TpuOOpoB. Pa3paboTka HOBBIX BapHUaHTOB
ombITOB. Pa3paboTka W TpoOBEpKa METOJMKH SKCIIEPUMEHTAIBHON paboThl. PaboTa B Mabix
rpynnax. AHaJIM3UPYIOT, BbIOMpPAlOT U  OOOCHOBBIBAIOT CBOE peEIICHUE, JICHUCTBUA.
[IpencraBienue pe3ynbTaTOB NApPHOM, TPYNIIOBOM JAEATEIbHOCTH. Y4acTUe B JUAIOre B
COOTBETCTBUU C IIPABUIIAMH PEYEBOIO MTOBECHUS.

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. Mognenu aToMoB.

2. 'anbBaHUYECKUE PJIEMEHTHI.

3. Pabota snektpodopHOIMAIIHHEI.

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
conpoBoxacHus. OOHapyKHUBAaOT OTKJIOHEHUS. OOAYMBIBAIOT MPUYMHBI OTKJIOHEHHUHU.
OcCy1IecTBISIIOT CAMOKOHTPOJIb M B3aUMOKOHTPOJIb. Vcronb30BaHne N3MEpUTENIbHBIX TPHOOPOB.
Brimonnenne 1abopaTOpHBIX ©  TpakTHUecKux paboT. JluarHocTmka u  yCTpaHEHUe
HEWCIIpaBHOCTEH mMpuOOpoB. BricTpamBaHme THUMOTE3 HAa OCHOBAHMHM HMMEIOIINUXCS JTAHHBIX.
KoHcTpynpoBaHnue u MOAEIUpOBAHUE.

BHGKTPOMaFHI/ITHbIe fAAIBJICHUA.



MarautHoe Tojie B BemiecTBE. MarHuTHas aHoManus. MarnuTHbele Oypu. PasHoBuaHOCTH
AIIEKTPOU3MEPHUTEIBHBIX MPUOOPOB. Pa3HOBUIHOCTH ANEKTPOABUTATEIICH.
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 JICKTPOABUTATEIICH.
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 JEUCTBUH U OLEHKH YCHEIIHOCTH
ycBoeHusi. CpaBHHMBAIOT CIoco0 W pe3yibTaT CBOMX JACHCTBUUA € 00pas3loM - JIUCTOM
conpoBoxkaeHus. OOHapyXuBalOT OTKJIOHEHUS. OOAYMBIBAIOT MPUYHHBI  OTKIOHEHUM.
OcCyHIeCTBISIIOT CAMOKOHTPOJIb UB3aUMOKOHTPOJIb.

OnTuyeckue siBJIeHUS.

HcTouyHuky cBeTa: TEIUIOBBIC, JIIOMUHECHEHTHBIC, MCKYCCTBEHHbIE. M3roToBiieHHE KaMephl -
00CKypa W HCCIIEIOBaHHE H300paXKEHHUSI C MOMOINIBI0 MOJEIU. MHOTOKpaTHOE H300pakeHue
npeaMeTa B HECKOJIbKUX IIOCKUX 3epKaiaX. M3roTOBUTh MEPUCKON U C €r0 MOMOIIbIO TPOBECTH
HaOmoneHus. I[lpakTuyeckoe WCHOJIB30BAHUE BOTHYTHIX 3€pKajl. 3pUTENbHBIC WIUIIO3UH,
MOpOKIaeMbIeIpeioMIIeHneM cBeTa. Mupaxu. Pa3BuTtie BonokoHHOM ontuku. Mcnons3oBanue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucnob3oBanuem ooopyrosanust «Touka pocra»)

1. Pa3znuyHble MCTOYHUKY CBETA.

2. U3o6paxeHue npeaMera B HECKOJIBKUXITTIOCKUX 3epKajax.

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 OesIMENbHOCMIL:

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/JaHHble cloBaMU. [IpMHMMAOT TMO3HABaTeNbHYIO LETb U
COXPaHSIOT €€ NP BHINTOJIHEHUNYUYEOHBIX neiicTBUi. OCO3HAIOT CBOU JieHcTBUs. MIMeroT HaBbIKK
KOHCTPYKTHBHOTO OOIICHUS B MaJIbIX TPYIINaX.

Yes0Bek 1 npupoa

ABTOMaTHKa B Hamieil xu3HU. [IprMepsl UCTIONB30BaHUSI aBTOMAaTHUECKUX YCTPOMCTB B HAyKe,
Ha npou3BojcTBe M B ObITy. CpenctBa cBs3u. Pamuo u TteneBuieHue. AJbTepHATUBHBIE
UCTOYHUKH dHEprud. Bumpl anekrpoctannnii. Heo6X0muMOCTh SJKOHOMHHY TTPHPOTHBIX PECYPCOB
U UCIOJIb30BaHUs, HOBBIX JKOJOTMYHBIX M Oe3omacHbIX TexHojorui. Hayka u Ge3omacHOCTb
JIOJIEH.

Hemoncmpayuu: 1. poTomaTrepHrabl ¥ clIaiIpl O TEME.

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

CamocTosaTenbHO  (HOpMYIHMPYIOT T[O3HABATEIbHYIO 33Jauy. YMewT (WIM pPa3BUBAIOT)
CIOCOOHOCTH C MOMOIIBIO BOTIPOCOB JT0OOBIBATH HEJOCTAIOIIYIO HH(POPMAITHIO.



9 kJjacc

KunemaTtuka
Crioco0bI onucanus MEXaHWUeCKoro aBrxkeHus. Cucrema orcyera. [IpsMonnHeliHOe ABHKECHUE.
[IpssMonMHEITHOE paBHOMEpPHOE ABMIKEHHE IO IUIOCKOCTH. llepemelieHne W CKOpPOCTh MpH
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. YTJIOBasi CKopocTh. [lepros u yacroTa Bpamenus. CKOpocTh
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 UCCIEO0BAMENLCKUX PAOOM.:

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBM)KCHHS IPU HCIOJBb30BAaHUU TpPEHAXeEpa

«OeroBast JOPOXKKay.
2. Hcropuueckass pEKOHCTPYKIUS ONBITOB [amuies Mo ONpeAesieHHI0 YCKOPEHUs
CBOOOHOTO MaJCHHUS TEJL.

3. IlpuHumne! paboTsl MPUOOPOB I U3MEPEHHS CKOPOCTEH U YCKOPCHH.

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 MOKJIAJA0B M TNpPE3EHTAIlMi, COCTaBICHWE W pEIICHUE 3aaad,
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 CHUCTEMbI CBSI3aHHBIX Tell. J[MHaMUKa PaBHOMEPHOTO JABMKEHMS
MaTepuaibHOW TOUKU MO OKpyxHocTU. Kiacchl cuil. 3aKkoH BCEMUPHOTO TAroTeHus. J{BuykeHue
wianeT. MckyccrBenHble cnyTHUKU.ConHeuHas cucteMa. Mcropus pa3BuTHs npencTaBieHUE O
Bcenennoii. Ctpoenue u 3Botorus Beenennoil.
Jlabopamopnuie pabomui(c HCTOIb30BaHNEM 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-CATOB, 00CYX/IE€HUE MOKJIAJ0B W IpEe3eHTallui, COCTAaBJIEHHWE U pelIeHHEe 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, OOCYXKJICHUE [OKIAI0OB W TMPE3CHTAIlMH, COCTAaBICHUE W pEIICHHE 3ajad,
obcyxaeHue crnocoooB pemieHus (moaroroska k OI'D mo dpuzuke).

Cratuka
PaBHoBecue Tena. MOMEHT cuibl. Y CII0BUS PABHOBECHUS TBEPAOrO Tena. IIpocTeie MEXaHU3MBI.
Jlabopamopnule pabomei(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):
Omnpeznenenne EHTPOB MAcC Pa3IMYHBIX Tel (TpH crocoda).
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
Mexannueckue konebanusi. IIpeoOpa3oBaHWe SHEPrUM TPU MEXaHUYECKHX 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-CAMTOB, OOCYXICHHE JOKIAJ0B M TNPE3CHTAIMH, COCTaBJICHUWE W PEUICHHE 3ajad,
o0cyxeHue crmoco0oB perienus (moarororka k OI'D no ¢pusuke).

DJIEeKTPOMarHUTHbIe K0JIeOaHUSI U BOJIHBI
[Tepemennslil anexrpuueckuil Tok. KonebarenbHplii KOHTYp. BbIHyX1eHHbIE U cBOOOHBIE DM
Kosie0aHusl. OM BOJIHBI U UX CBOMCTBA.
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 pemienus (moaroroska k OI'D no gusuke).

NS

Onrtuka
Ucrounnku cBera. [lelicTBusi cBeTa. 3aKOH MPSIMOJIMHEWHOTO PacIpOCTpaHEHHUs CBETa. 3aKOH
oTtpaxkeHus cera. [loctpoeHne n3o0pakeHUi B MIOCKOM 3epKalie.3aKoH MPeTOMIICHHUs CBEeTa Ha
MJIOCKOW TpaHMIlE ABYX OJHOPOIHBIX MPO3padHbIX cpen. [lpenomiieHue cBeTta B TpHU3ME.
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 peKOHCTpYKIHsI Teneckorna [ ammmest.

3. H3roroieHue Kaneimockomna.
Xapaxkmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTeHne W O00CYXJIEeHHE TeKcTa craTei
WHTEPHET-CANTOB, OOCYXJICHUE MOKJIAJOB W TPE3CHTAllMH, COCTABIICHWE W peIICHHE 3ajad,
obcyxaeHue crnoco0oB pemeHus (moarororka k OI'D mo dusuke).

®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
yhcna. SnepHble cUiibl. DHEPrus CBSI3W ATOMHBIX sJep. 3aKOH PaJMOAKTUBHOIO pacmaja.
Anbda- u Oera-pacnanel. [IpaBuna cmenienus. Snepusie peakuuu. JleneHue u CUHTE3 SAEp.
Snepnas snepretuka. crounuku suepruu CosHua v 38e31. Peructpanus saepHbIX U3Ty4CHUH.
BinsHue pannoakTHUBHBIX HW3Iy4YEHU Ha JKUBbIE OpraHu3Mbl. Jlo3MMETpHs. DKOJIOIMYECKHE
POOJIEMBI SIIEPHON SHEPTETUKHU.
IlpumepHnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. Ucropus uzyueHus aToma.

2. Wswmepenue KI1/] conreunoii baTapen.

3. HeBuaumblie U3Ty4eHHs B CIIEKTPE HArPETHIX TE.
Xapakmepucmuka OCHOBHBIX U008 OesimeNbHOCmU: YTEHUEe W O0O0CYXJIEHHE 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 SBISIOTCS: YaCTUYHO-TIOMCKOBOM, METOJ MaTeMaTH4eCKOIo
MOJIEJIMPOBaHUs, AKCHOMAaTUYECKHI METO/.

DopMBbI KOHTPOJIA:

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

VYyamuiics ydurcs OLEHHMBaThb ce0sd M JIpYyruX caM, 4YTO IMO3BOJIIET pa3BUBaThb YMEHUS
caMOaHaliM3a M CIIOCOOCTBYET PpA3BUTHIO CAMOCTOSITEIbHOCTH, KaKk CBOWCTBY JIMUHOCTH
yuamierocsi. BoisiBlieHHE NPOMEXYTOUHBIX M KOHEUHBIX PE3yJIbTATOB YYalllUXCSl MPOMCXOIUT
yepe3 MPaKTHUECKYIO JIeTeIbHOCTh; 3aUeTHbIC paboThI:

* TeMaTuyeckas MoJ0OpKa 3ajad pa3jIMYHOrO YPOBHS CIOKHOCTHU C IPEICTaBICHHEM pPa3HBIX
METO/I0B peleHus B BUJIE TEKCTOBOIO AOKYMEHTA, npe3eHTanuu, GpJoim-
aHMMAaIHM, BUIEOPOJIUKA Wik WeD - crpaHuubl (caiiTa)

* BBICTaBKa [TPOEKTOB, IIPE3CHTALINI;

* JI€MOHCTpAlLUs SKCIEPUMEHTa, KaYeCTBEHHON 3a/1ayll ¢ KaueCTBEHHBIM (YCTHBIM WJIM B BHJIE
OPUJIOXKEHUs, B TOM 4YHCIe, Mpe3eHTalued) ONMCaHMeM IIpollecca Ha 3aHATHH, (ecThBane
HKCIIEPUMEHTOB; (PU3NYECKUE OTUMITHA/IbI.
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KaﬂeHHapHO-TeMaTI/I‘leCKOC IIAHUPOBAHHUE 7 KJaace

No | Jlata Tema 3ansATHSA HUcnonb3oBanue NpUMEYaHue
/Tl | IPOBEACHUS 000py10BaHMS LIEHTPA
Inan | ®akr €CTeCTBEHHOHAYYHOH W
TEXHOJIOTH4YeCKOi
HanpaBJIeHHOCTeH

«Touka pocTa»

1. BBenenue (14)

03.09 BBonnoe 3amstme. llenu wu | KommbrorepHoe
3a7a9u Kypca. Texnuka | o6opynoBanue
1 0€30MacHOCTH.
2. Posib JKCIIEpUMEHTA B KU3HU YesioBeKa (34)
14.09 Cucrema eMHUIL, IOHATHE O Kommnbrorepuoe
MPSIMBIX u KOCBEHHBIX | 000pyI0BaHUE
2 U3MEpPEHUSIX
21.09 PuU3NUECKUI SKCIEPUMEHT. Ob6opynoBanue JUTSt
Bunsl (U3HYECKOTO | TEeMOHCTpAIUi
HKCIIEPUMEHTA.
ITorpemnocTs U3MEpEHUs.
Bunanr
IIOTPELIHOCTEN HU3MEpEHUs.
Pacuér
3 MOTPEIIHOCTH U3MEPEHUSI.
28.09 JlaGoparopHas paboTa O6opynoBanue as

«3mepenne od0bemMa TBEpAOTro | 1a0OpaTOpHBIX  paboT H
tenay. [IpaBuna opopmieHnss | ydeHHYECKHUX OIBITOB

4 Ja00paTOpHON PabOTHI.
3. Mexanuka (84)
05.10 PaBHOMEpHOE u | O6opynoBaHue Jyis
HEpPaBHOMEPHOE 1abopaTopHbIX  paboT U
5 JIBHDKEHHUSI. YYEHUYECKUX OIBITOB (Ha
12.10 I'paduueckoe npescraBieHue base xommuekos st OI'3)
6 JIBKCHUSI.
19.10 Pemenue rpaduyeckux 3anad,
pacyeT NOyTM W  CpeAaHeH
CKOpPOCTH
7 HEPaBHOMEPHOTO JIBUKCHUSI.
26.10 ITousiTue WHEpLUU u
WHEPTHOCTH.
LlenTpoberxHas cuia..
09.11 Cuna ynpyroctu, cuiia TpeHusi | O6opynoBaHue st
16.11 JlaboparopHnas pabota 1abopaTopHBIX  paboT 1

YUCHUYCCKHUX OIIBITOB (Ha

10 «Hccnenosanue 3aBUCUMOCTH

11




CHJTBI YIPYTOCTH,
BO3HHUKAIOIIEH B
pYXKUHE, oT
nedopmanuu
MPYKUHBD».

CTCIICHHU

6aze komruiekToB st OI'D)

11

23.11

JlaGopaTtopHnas pabota
«Omnpenenenue ko3P durpieHTa
TPEHUsI Ha TPHOOMETPE).

12

30.11

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

O6opynoBanue st
nabopaTopHBIX  paboT U
YYEHUYCCKUX OIBITOB

4. 'mapocraTuka (124)

13

07.12

II;moTHOCTE.
I'epona

3amaua naps

O6opynoBanue IUIA
JIEMOHCTpALUI

14

14.12

Pemenne 3amad MOBBIIIICHHOM
CIIOKHOCTH Ha pacuer
IUIOTHOCTH

BEIIECTBA.

15

21.12

Pemenue 3amau MMOBBIIIEHHOM
CJIOKHOCTH

O6opynoBanue UL
JIEMOHCTpALUI

16

28.12

JlaBaeHne >KUAKOCTH MU rasa.
3akoH
ITackana

17

11.01

Coo01aronifecs: Cocysl.

18

18.01

JlaGopartopHnast pabota
«M3roroBienue
¢dboHTaHaY

MOJEIN

O6opynoBanue st
7a00paTOpHBIX  paboT |
VYCHUYECKUX OTBITOB (Ha

19

25.01

JlaGopaTtopHnast pabota
«M3rorosiienue
¢doHTaHA»

MOACIN

0asze koMIuiekToB st OI'D

20

01.02

3akoH [lackais. /laBnenue B
JKHJIKOCTSIX U Ta3ax.
['mapaBnuyeckre MallHBbI.
Coo0maronirecs: CoCyIsbl.

21

08.02

Brrtankusaronias cuia. 3akoH
Apxumena.

Ob6opynoBanue JUTS
nemoHctpanwmii Relion

22

15.02

JlaGoparopHas paboTa
«BprsicHeHune
TUTaBaHUS

TEI.

YCIIOBHUS

ObopynoBanue s
mabopaToOpHBIX  paboT U
YUEHUYECKUX OTBITOB

23

22.02

bnok 3aga4y Ha 3akoH Ilackans,
3aK0H ApXHuMena.

ObopynoBanue JUIS
nemoHcTpanwmii Relion

24

01.03

bnoxk 3ama4d Ha 3akoH Ilackans,
3aKOH ApXumena.

5. Cratuka (104)

25 | 15.03 |

| biok. Peryar.

| O6opynoBaHue JUIS
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29.03 PaBHOBecue  TBEpIABIX  Ted. | AEMOHCTpaLMi
Moment  cuibl.  [IpaBuio
26 MOMEHTOB.
05.04 Llentp Tsokectu. | O6opyaoBaHue ISt
HccnenoBanue pa3IMYHbBIX | JEMOHCTPAIINH,
27 MEXaHMYECKUX CUCTEM o0Opa3oBaTenbHbI HAbOp 1O
12.04 KomOuHupoBanHsble 3a1auu, MegaHHKe’ MEXaTpPOHHKC M
HCTIONb3YS yCIoBHs pooororexnuke [IumHapa
28 paBHOBECHS.
19.04 KoMOuHMpoBaHHbBIE 3a1a4H,
UCTIONB3YS YCIIOBHSI
29 paBHOBECHS
26.04 JlaboparopHnas pabota ObopynoBanue Jyis
«M3rotoBrenue padborawiei | 1adopaTOPHBIX pabor
CHUCTEMBI onokoB». | Releon wu  yueHmyeckux
Odopmnenue OIIBITOB (Ha 0aze
30 paboTHL. KOMILIEKTOB Jurst OI'D
10.05 Pabora HaJl IPOEKTOM
«bmokuy.
JlaGopartopHnast pabota
«M3rotoBrenue padboTarole
31 CUCTEMBI OJIOKOBY.
17.05 JlaGopartopHnast pabota O6opynoBanue st
«M3rotoBnenue padborariei | 1a60paTOPHBIX pabor
CUCTEMBI OJIOKOBY. Releon U YYEHHYECKHX
32 OTIBITOB
33 | 24.05 Odopmiienne paboTHI. KommnbrotepHoe
34 | 31.05 3ammra npoeKToB. obopynosane
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KaﬂeHHapHO-TeMaTI/I‘leCKOC IIAHUPOBAHHUE 8 kiacc

No | Jlata Tema 3ansaTus HUcnonb3oBanue MpUMEYaHUE
/Tl | IPOBEACHUS odopynoBaHus
Ilnan | dakr IEHTpa .
€CTeCTBEHHOHAYYHOil
U T€XHOJIOTHYeCKOM
HAINIPABJIECHHOCTEH
«Touka pocra»
1. BBenenue (14)
07.09 Beognoe 3amstue. Ilenmm wu | KommbrorepHoe
3a/1a4u Kypca. TexHuka | o6opyaoBaHHe
1 0€30MaCHOCTH.
2. TenyioBbie siBjaeHus (12 4)
14.09 Paznoo0Opasue TermoBeiX | KommbrorepHoe
siBiieHui. TersoBoe pacmupeHue | 000pyioBaHue
2 TeJ.
21.09 JlaboparopHast pabota ObopynoBanue Jis
«3meHeHus IIMHBI Tena Ipu 1abopaTopHbIX paboT
HarpeBaHUU U OXJIAKICHUM. u YYICHUYCCKUX
3 OTIBITOB
28.09 Temmonepenaua Habmonenue O6opynoBanue IS
TEIUIOMPOBOAHOCTH BOJIBI U JIEMOHCTpAIIHiA
4 BO3yXa.
05.10 JIaGoparopHas paboTa O6opynoBanue aus
«M3mepenne ynenbHOU 1abopaTopHbIX paboT
TEIUIOEMKOCTH Pa3TUYHBIX u YYEHUYECKUX
9) BEIIIECTB. oneiToB  (Ha  0aze
12.10 [InaBneHue u oTBEpIEBaHUE. KomrutekToB st OI'9
JlabopaTtopHas pabota «OTiuBKa
6 napauHOBOIO COJIaTHKA»
19.10 JIaGoparopHas paboTa O6opynoBanue as
«Habnronenue 3a niaBieHueM 1abopaToOpHbIX padoT
TBI2» u YYEHUYECKUX
7 ONBITOB
26.10 Permrenue omuMmuaaHbIX 3a0a4 O6opynoBanue ISt
Ha ypaBHEHHE TETUTOBOTO | JIEMOHCTPAITHI
8 Oayanca
09.11 Pemrenne onmmMnaaHeIX 3aqa4 O6opynoBanne  JIst
9 Ha pacy€T TEIUIOBBIX MPOILIECCOB | IEMOHCTpAIuit
10 | 16.11 JlabGopaTopus kpuctamiorpadpuu.
23.11 Hcnapenune u KoHaEHCAITHS. O6opynoBanue  Jist
11 JIEMOHCTpAINI
12 | 30.11 CocraB atmMocdephl, O6opymoBanue ISt
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HabItoIeHue nepexoa JIEMOHCTpaIHi
HEHACBIIICHHBIX ITapOB B
HaCBILIIEHHBIE.
07.12 Bnaxnocts Bo3myxa Ha pasHbix | OOopynoBanue IS
13 KOHTHUHEHTAX JIEMOHCTpPAINI
3. DJiekTpuyeckue siBjeHus (84)
14.12 Muxkpomup. Mozenu atoma, Ob6opynoBanue s
14 cyniecTBoBaBire 10 Hayana XIX | nemoHcTpanuii
21.12 Wcropust OTKpbITHS U JeHCTBUS KomnerorepHoe
15 raJIbBAHUYECKOTO AJIEMEHTA o0opynoBaHHE
28.12 Hcropus CO31aHus
351eKTpOohOopHOU
16 MaIIHHbI
11.01 Omnbitel Bonbra. Dnekrpuyeckuii | KommnberotepHoe
17 TOK B JICKTPOJIUTAX. 000pyOBaHUE
18.01 Pemenne onmuvnuanaeix 3a1ad Ha | O6opynoBanue IS
18 3aKOHBI IOCTOSIHHOTO TOKa JIEMOHCTpAIIHA
25.01 Ha0roieHne 3aBUCUMOCTH ObopynoBanue IS
COIMPOTHUBIICHUS IPOBOIHUKA OT | IEMOHCTpaIuit
19 TEMIEPATYPHI.
01.02 JlaboparopHas pabota ObopynoBanue s
«OmnpeneneHne CTOMMOCTH nmabopaToOpHBIX padboT
M3pacXxoJ0BaHHOI u YYEHUYECKUX
ANEKTPOIHEPTHH ombiToB  (Ha  ©0aze
10 MOIIHOCTH MOTPeOUTENs U 0 | KOMIUIeKTOB it OI'D
20 CUETUUKY»
08.02 Pemenue omuMmuaaHbIX 3a0au ObopynoBanue ISt
21 Ha TEIUIOBOE JIEMCTBHUE TOKA JIEMOHCTpAIUHI
4. DJIeKTPOMATrHUTHBbIE siBJIeHUs (34)
15.02 ONEKTPOMAarHUTHBIE SIBJICHUS. O6opynoBanue s
DIEeKTpOU3MEPHUTEITHHBIE JIEMOHCTpAIIHA
22 pHOOPEHI.
22.02 MaruuTtHas anomanus. | OGopynoBanue  AJis
MarnutHsle JIEMOHCTpALUI
23 Ooypu
01.03 PaznoBuHOCTH
24 JJEKTPOABUTATENEH.
5. OnTnyeckue sijaeHus (74)
15.03 HcTouHukm cBETa: TEIUIOBEIE, ObopynoBanue IS
25 JTFOMUHECIICHTHBIE JIEMOHCTpAIIHHA
29.03 MHorokpatHoe n3o0paxeHue
MpeaMeTa B HECKOJIBKHUX TUIOCKUX
26 3epKajiax.
05.04 N3roToBUTH NEPUCKOII U C €T0 O6opynoBanue ISt
MIOMOILBIO MIPOBECTH | AEMOHCTpALUN
27 HaOJIIOJEeHUS
12.04 [IpakTHyeckoe NCIOIb30BaHUE Ob6opynoBanue s
28 BOTHYTBIX 3€pKall JIEMOHCTpAaIHi
19.04 3puTeNnbHBIC ULTIO3UH, O6opynoBanue  Jist
MOPO’K/IaeMbI€ TTPETOMIICHUEM JIEMOHCTpAIIHA
29 cBeTa. Mupaxu.
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30 | 26.04 Pa3BuTHE BOJTOKOHHOW ONTHKU
10.05 Hcnonb30BaHne 3aKOHOB CBETA B
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 |17.05 ABTOMAaTHKA B HallleH )KU3HHU . KomnerorepHoe
33 | 24.05 Panmo u teneBunenue obopynosanue
31.05 AJnbTepHATUBHBIC UCTOYHUKHU
34 SHepruu. Buael asekTpocTaHunid
KajnengapHo-remaTuyeckoe njiaHupoBaHue 9 Kjacc
Ne | [ara Tema 3ansaTHA Hcnoans3oBanue [IpUMEYaHue
/11 | IPOBEACHUS odopynoBaHus
Ilnan | Pakr IIeHTpa .
ecTeCTBEHHOHAY4YHOil
U TEXHOJIOTUYECKO
HaNpaBJIeHHOCTEH
«Touka pocra»
1. BBenenue (14)
01.09 Bromnoe 3amsarume. llenmu w | KomnberotepHoe
3a/1a4n Kypca. TexHuka | 060pyaOBaHHE
1 0€30IaCHOCTH.
2. Kunemartuka (7 1)
08.09 Crioco0b1 onrcanus O6opynoBanue st
2 MEXaHUYECKOTO JIBHKEHUS JIEMOHCTpPAIIHHA
15.09 [IpsimonuHeitHOE paBHOMEPHOE O6opynoBanue ISt
JBUKCHHE o IUIOCKOCTH? | IEMOHCTpAIHiA
Cmotps
3 U3 KaKOW TOYKH HAOJIIOIATh
22.09 OTHOCHUTEIEHOCTE IBUKCHU. O6opynoBanue  Jist
4 CI10xeHUEe IBUKEHUMN. JIEMOHCTpALUHI
29.09 Jlabopamopuvie pabomul: OobopynoBanue JyIs
«M3yuenue nBukeHusi CBOOOAHO | JaOOpaTOPHBIX paboT
najaromiero renay, «M3ydenue " YYCHUYICCKUX
5 JIBUKECHHSI TeJIa 110 OKPY)KHOCTH» | OTBITOB
06.10 Kak u xyna nonerena BumneBas | OOopynoBaHue — 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
OTIpeICIICHUTO
7 YCKOpPEHHUs g.
20.10 OmnpeneneHne CKOPOCTH OGopynoBanue  JUIs
PaBHOMEPHOTO JIBIKEHUS TIPU JIEMOHCTpAIIHA
WCIIOJIb30BaHUH TPEHAXepa
8 «OeroBast TOPOKKa».
3. lunamuxka (84)
27.10 Cuna Bonu, cuna yoexxaenust win | OOopynoBanue  Juis
9 cwia - pusndeckas BeIMInHa? JIEMOHCTPAIIHHA
10 | 10.11 Jlabopamopnas paboma: O06opynoBaHue IS
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«3mMepeHne Macchl Tejiay

1abopaTOpHBIX padboT

17.11 JIBr>keHHe Telia ox neiictBueM | 1 YHICHUICCKHX
11 HECKOJIBKUX CHII OTIBITOB

24.11 JIBmkeHHe CUCTeMbl CBsi3aHHBIX | OOopymoBanue  Juis
12 TEN JIEMOHCTpAINI

01.12 Jlabopamopnvie OO6opynoBanue st
pabomui: «3ydyenue TpeHus | 1abOpaTOpHBIX PadoOT
CKOJIbKEHUSD) u YUYEHUYECKUX

13 OTIBITOB
08.12 Jlunamuka paBHOMepHOro | O6opynoBanue  JIst
14 JIBH>KEHUS 110 OKPYKHOCTH JIEMOHCTpALUHI

15.12 Hcropus pasButus | OGopyaoBanue s
MIPEACTABICHUI JIEMOHCTpALUI
0 Bcenennor. Conneunas

15 CUCTEMA.

22.12 OTKpBITHS HA KOHYUKE TIepa. O6opynoBanue  JIst
IIepBbIe HCKYCCTBEHHBIE | IEMOHCTpALUI
CIIyTHUKH

16 3emuy.
4. UmnyJbc. 3aKkoH coxpaHeHusi uMnyJibca (34)
17 | 29.12 Kax BbI IXTY Ha30BeTE... KommbrorepHoe
12.01 PeaxktusHOE JIBUKEHUE B obopynosanmue
18 MIpUpO/IE.

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

26.01 Jlabopamopnas paboma: ObopynoBanue Jis
«OrmpeneneHue MEHTPOB Macc 1abopaTopHbIX PpaboT
pa3IUYHBIX TeN (TPU criocoba)» 51 YUYEHUYECKUX

20 ONBITOB

02.02 [Ipumenenue npocteix | KomnbroTepHoe
MEXaHHU3MOB B CTPOUTENBCTBE: OT | 000OPYI0BaHHE
3eMJISTHKH 10

21 Hebockpeba

6. Mexanuyeckue KoJjie0aHus1 M BOJHBI (34)

09.02 Buner MAasTHUKOB Hu ux | OOopynoBanue s
22 KOJIeOaHui JIEMOHCTpAINit
23 | 16.02 Urto nepeHocut BoJsiHa?
02.03 KonebarenbHble  CHCTEMBI B
24 IIPUPOJIE U TEXHUKE
7. DJIeKTPOMArHUTHbIE KOJIe0AHUS U BOJHBI (24)
09.03 DKcrepruMeHTalTbHasI TPOBEpKa KommbroTepHoe
25 CBOMCTB DM BOJIH. 00opyaoBaHue
16.03 UccnenoBanue KommnbsrorepHoe
ANEKTPOMArHUTHOTO o0opyaoBaHue
26 n3nyuenus CBY-neun
8. Onruka (44)
30.03 . UsroroBnenue mozaenu KommnbsrorepHoe
27 KaJICHIOCKOTIA. 000py1oBaHME
28 | 06.04 OKcrepuMEHTaJIbHAs TPOBEPKa Ob6opynoBanue s
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3aKOHA OTpaXKCHUs CBCTA.

JIEMOHCTpAIUH

13.04 Jlabopamopnas paboma: ObopynoBanue s
«3mepenne mokazaresns 1abopaTOpHBIX padboT
MIPEIIOMIICHUS BOABD) u YYCHUYECKUX
29 OTIBITOB
20.04 Kak ornunuarores nokasarenu Ob6opynoBanue s
30 MIPEJIOMJICHHUS [IBETHOT'O CTEKJIa JIEMOHCTpAIHA
9. ®u3uKa aToMa M ATOMHOT0 siapa (44)
27.04 [Tornomenne wu  ucnyckanue | KommnberotepHoe
cBeTa o0opyaoBaHue
31 atoMaMu. Onrtuueckue cuekTpsl. | KommnberorepHoe
11.05 Mamepenne KIIJ comneuHoit obopynosatue
32 Oarapeu
18.05 BnusiHue pagnoakTHBHBIX
33 M3JIyYEHUH Ha )KHUBBIC OPTaHU3MBbI
25.05 CnocoObl 3alIUTEI OT
34 PaIMOAKTUBHBIX U3ITyUYCHUN
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