COI'JJACOBAHO

3amecm?nb aupexkropa 1o YBP

«0I¥" 09

W1.B. llapsix
20 A& r.

«Unenuckas COLL»
o G W.H. Hukutnna
pyas Ne OT « O/ » o€ 20 A2

:@ox}-‘memnae\

«MnpuHCcKas cpennsis 001eo0pasoBaTeibHas HKOIa»

PaGouasi nporpaMMa BHEYPOYHOH 1esATeILHOCTH N0 Qu3nKe
«3auumarenbHas GU3NKa»
C MCMOJIB30BaHUEM 000pYI0BaHUS 1IeHTpa 00paszoBaHus « Touka poctay
Ha 2022 — 2023 y4yeOHBIN roa

Yyurtens: Hlapbix Mpuna Bukroposna
| kBanupUKaIMOHHON KaTErOPHH

c. Unvuuka, 2022 1.



HosicHuTeIbHAS 3alIUCKA

PaGouas mporpamMmma BHEYPOUHOU NEATEIBHOCTH MO QU3MKe i 7 - 9 KIIaCCOB COCTaBIIEHA HAa OCHOBE MPUMEPHOU MPOrpaMMebl o ¢usuke st 7 — 9
kiaccoB (mox pemakiuei Kysnerona A.A.), M.: «IIpocBemenue», 2017 u cCOOTBETCTBYyeET
- @enepanpHoMy 3akoHy «O06 obpazoBannu B Poccuiickoit @eneparm» Ne273-03 ot 29.12.2012 rona;
-DenepanbHOMY 00pa30BaTEIbHOMY CTaHAAPTy OCHOBHOTO 0OIEro o0pa3oBaHUs, YTBEPKIEHHOMY MpHKa3oM MuHuctepcTBa oOpa3oBaHus U Hayku PO
Nel1897 or 17.12.2010 rona;
-IIpukasy MunucrepctBa obpazoBanus u Hayku P® Nel577 ot 31.12.2015 r» O BHeceHHHM H3MEHEHUI B (enepalibHblil 00pa3oBaTeNbHBIM CTaHIAPT
OCHOBHOTO 00111eT0 00pa3oBaHusl, YTBEPKAEHHBIA TPHKa30M MuHHCTEpCTBa 00pazoBanus U Hayku PD» Ne1897 ot 17.12.2010 roma»
-O0pa3oBaTenpHOM MporpaMMe OCHOBHOTO OOIIET0 00pa30BaHus;
-Yuebnomy minany OVY;
- [IpumepHoil mporpamme OCHOBHOTO 001Iero 00pa3oBaHus 1o gu3uke (6a30BbIi YPOBEHB).

[Tporpamma paccuntana Ha 35 gacoB — 1 yac B Hezenro B 7 kiacce, 35 yacoB — 1 gac B Hezenmio B 8 kiacce, 34 yaca — 1 yac B Hezenro B 9 Kiacce.

Jlannast paboyast mporpaMMa BHEYPOUHOH eaTerabHocTH 1o (usuke a1 7 — 9 kinaccoB coctaBieHa Ha ocHoBe OOII OO0 MBOY «Unbunckas COLI» u
C y4€TOM METOAMYECKMX PEKOMEHIANWK MO CO3JaHHUI0 M (YHKIMOHHPOBAHHIO B 00OIIC0O0pA30BATENBHBIX OPraHMU3ALHUAX, PACIIONOKEHHBIX B CEIbCKOU
MECTHOCTH W MalblX TOpOAax, HEHTPOB 0Opa3oBaHUS E€CTECTBEHHO-HAYYHOW M TEXHOJOTHYHON HampaBieHHocTel («Touka pocTa») (YTBEp>KIEHBI
pacnopsbkenrneM MunuctepctBa mnpocBemieHuss Poccuiickoir @eneparuu ot 12.01.2021 1. Ne P-6) m mnpemgycmaTpuBaeT NpOBENCHHE 3aHATHI ¢
UCIIONIb30BaHNEM 00opyoBaHus IeHTpa «Touka pocTa»

I[InanupyemMsbie pe3yJbTaThbl OCBOEHHUSI MPOrpaMMbl BHEYPOUHOH [esiTeJbHOCTH «3aHMMAaTedbHasi (U3MKa» (C MCNOJb30BAHHEM 000PYI10BAHMS
«Touka pocra») B 7-9 kiaccax.

Peanu3aius mporpaMMBbl CIOCOOCTBYET JOCTHKEHUIO CIEAYIOUINX Pe3yabTATOB:

JIMYHOCTHBIE:

B cepe nuuHOCTHBIX YHUBEpCATBHBIX YUEOHBIX JEHCTBUI yJaluxcs:

* yueOHO-TI03HaBaTEIbHBIN HHTEPEC K HOBOMY Y4eOHOMY MaTepuaiy U crioco0am pelieHus: HOBOH 3aj1aui;

* OpUEHTAalMsl Ha MOHUMaHHE NMPUYMH yclleXa BO BHEYYEOHOM NEeATENbHOCTH, B TOM YHCJIE Ha CaMOaHalW3 M CaMOKOHTPOJb pe3yjbTaTa, Ha aHallu3
COOTBETCTBUS PE3yJbTaTOB TPEOOBAaHUSIM KOHKPETHON 3aj1auH;

* CIIOCOOHOCTDH K CaMOOILIEHKE Ha OCHOBE KPUTEPUEB YCIIEUTHOCTH BHEYUEOHON AESITEbHOCTH;

Obyuarowuiica OIYYUM 803MOICHOCHb 015 POPMUPOBAHUSL:

* BHYTpPEHHEH MO3UIMH IIKOJIbHUKA Ha YPOBHE MOJOXKHUTEILHOTO OTHOIIEHUS K IIKOJIE, TOHUMaHHsI HEOOXOIMMOCTH YU€HUs1, BRIPAXKEHHOTO B IIpeoOiajaHu
y4eOHO-T103HaBaTEIbHBIX MOTHUBOB;

* BBRIPQXXEHHON YCTOMYMBOM yueOHO-IT03HABATEILHOW MOTHUBAIMH YICHUS;

* YCTOMUYUBOTO yueOHO-T103HABATEILHOTO HHTEPECA K HOBBIM OOIIMM CIIOCO0aM perieHHs 3a1a4.



MeTanpez[MeTHLIe:

B cdepe peryasiTHBHBIX YHUBEPCAIBHBIX yUEOHBIX ICHCTBHNA yJaIluXcs:

* [NIAHUPOBATh CBOM JEHCTBUS B COOTBETCTBUHM € IIOCTABICHHON 3a/1a4eil U yCIOBHUAMH €€ PEAIM3allii, B TOM YHCIIE BO BHYTPEHHEM IUIAHE;

* YUUTHIBATh YCTAHOBJICHHBIE [TPaBUJIA B IJITAHUPOBAHUM U KOHTPOJIE CIIOCO0A peIIeHNUS;

* OCYILIECTBJIATh UTOTOBBIN U NOLIATOBBII KOHTPOJIb 110 PE3YJbTATY;

* OLICHMBaTh IPABWJIBHOCTH BBINOJIHEHMS JEHCTBHSI HAa YpPOBHE aJIEKBaTHOM PETPOCHEKTUBHOM OLIEHKH COOTBETCTBHUS PE3YJIbTaTOB TPEOOBAHUAM JIAHHOM
3aJa4u ¥ 3a/1a4HOM 00acTy;

* QJIEKBaTHO BOCIIPUHUMATh IIPEIJIOKEHNS U OLIEHKY YYHUTEIIEH, TOBApPUILEH, POJUTENIEH U APYTUX JIFOICH;

* pa3nuyarh croco0 U pe3yibTaT AeHCTBHSL.

Obyuarowuiica nOIyYUm 603MONACHOCIb HAYYUMCA.!

* B COTPYAHHUYECTBE C YUUTEJIEM CTaBUTh HOBbIE yueOHBIE 3a/1auH;

* IPOSIBIIATH [TO3HABATEIBHYIO HHUIIMATHBY B YU€OHOM COTPYTHUYECTBE;

* CaMOCTOSITENILHO a/IeKBATHO OLIEHMBATh MPABUJIBHOCTH BBINOJIHEHHS ACUCTBUS U BHOCHTH HEOOXOIUMBIE KOPPEKTHBBI B MCIOJIHEHHE KaK MO XOJy €ro
peanu3anuu, Tak 1 B KOHLE TEUCTBUS.

B cepe nosnaBaTresibHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUN ydaluXCsl:

* OCYLIECTBJISATh MOUCK HEOOXOAMMOW HMH(pOpMAIMM Ul BBINOJHEHUS BHEY4YEOHBIX 3a/laHMi C HCHOJb30BaHHWEM Yy4eOHOM JUTepaTypbl U B OTKPBITOM
UH(POPMAIIMOHHOM MTPOCTPAHCTBE, SHIUKIIONEANH, CIIPABOYHUKOB (BKIIFOUAs 3JICKTPOHHEIE, IIU(PPOBBIE), KOHTPOIHUPYEMOM MTPOCTPAHCTBE

HHurepHera;

* OCYIIECTBIIATH 3aMUCh ((PUKCAIHIO) BEIOOPOUHOH HH(POpMAITUK 00 OKPYKAIOIIEM MUpPE U 0 ce0e caMOM, B TOM YHUCIIE C TOMOIIbI0 nHCTpyMeHToB UKT;
* CTPOHUTDH COOOIIEHMS, IPOEKTHI B YCTHOM U MHUCbMEHHOH (opMme;

* IPOBOJINTH CPABHEHUE M KJIACCH(PHUKAIINIO TIO 33JJaHHBIM KPUTEPHSIM;

* YCTaHABJIMBATh IPUYUHHO-CIIEJCTBEHHBIE CBSI3U B M3y4aeMOM KpyTe SIBIICHUI;

* CTPOMTH PacCyKACHUS B (POPME CBS3H MPOCTHIX CYXICHUI 00 00BEKTE, €ro CTPOSHHUH, CBOWCTBAX M CBS3aX;

Obyuarowuiics noxLyuum 603MOACHOCIb HAYYUMbCAL!

* OCYILIECTBIIATH PACHIMPEHHBIN MOUCK HH(POPMAIIUU C UCIIOIB30BAHUEM pecypcoB OUOIMoTeK u cetu MIHTepHeT;

* 3aMKCHIBaTh, PUKCHPOBATH MHPOPMAITUIO 00 OKPYKAIOIINX SBICHUSAX ¢ TIoMoIIbI0 HHCTpyMeHToB UKT;

* OCO3HAHHO Y NMPOU3BOJILHO CTPOUTH COOOIIECHHS B YCTHON M MHCbMEHHOM (hopme;

* OCYIIECTBIISATH BHIOOP Hanbosee 3pPEeKTUBHBIX CIIOCOOOB PEIICHNUs 33/1a4 B 3aBUCIMOCTH OT KOHKPETHBIX YCIIOBUM;

* CTPOMTD JIOTHYECKOE PACCYXkIEHUE, BKIIOYAIOIIEEe YCTAHOBIICHHE TPUYUHHO-CIIEICTBEHHBIX CBS3EH;



* MOT'YyT BBIMTH Ha TeopeTI/I‘IGCKI/Iﬁ YPOBCHb PCHICHUA 3a4a4: PCIICHUC 10 OIIPCACICHHOMY IUIaHYy, BJIIaACHUC OCHOBHBIMU IIPUEMAMH PCIICHH, OCO3HAHUA
ACATCIIBHOCTH 110 PCUICHHUIO 3aa4u.

B chepe KOMMYHHKATHBHBIX YHUBEPCAIBHBIX YIEOHBIX IEHCTBUN ydalUXCs:

* aQJICKBAaTHO MCIIOJIb30BaTh KOMMYHMKATHUBHBIE, IPEXKIE BCETO - pPEYEBBIC, CPEACTBA IS PEIICHHS Pa3JIMYHBIX KOMMYHHMKATHBHBIX 3a]a4, CTPOMTH
MOHOJIOTHYECKOE COOOIICHNE, BIaIeTh JUATOTHUECKON (OPMOI KOMMYHHUKAIMH, HCIIONB3Ys, B TOM 4ncie cpeactBa u nHcTpymenTsl KT u quctaniionHoro
0OIIIEeHN;

* JIONyCKaThb BO3MOXKHOCTh CYILLECTBOBAHUS Y JIIOJIEH pa3IMUYHbIX TOYEK 3PEHUS, B TOM YUCIIE HE COBIAJAIOUINX C €r0 COOCTBEHHOM, 1 OPUEHTHPOBATHCSA Ha
HO3MILIMIO TApTHEpa B OOLIEHUH U B3aUMOIECHCTBHM;

* YYUTBIBATh PA3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALIMY PA3JIMYHBIX [TO3UIMM B COTPYIHUYECTBE;

* (hopmynupoBaTh COOCTBEHHOE MHEHHUE U TIO3ULIUIO;

* TOTOBAPHUBATHCS M MPUXOIUTH K 00IIEMY PEIICHUIO B COBMECTHOM JCSITEIBHOCTH, B TOM YHCIIE B CUTYallUl CTOJKHOBEHHUSI HHTEPECOB;

Obyuarowuiics nomyyum 603MOACHOCHb HAYYUMbCA!

* YYUTBHIBATh U KOOPJAMHUPOBATH B COTPYJHUYECTBE OTIMNYHbIE OT COOCTBEHHOW MO3ULIUH IPYTUX JTIOACH;

* YUUTBIBaTh pa3Hble MHEHUS U MHTEPEChl U 0OOCHOBBIBATh COOCTBEHHYIO MMO3UIIHIO;

* [IOHUMATh OTHOCUTEIBHOCTh MHEHHUH U MOJIXOJI0B K PELICHHUIO MPOOJIEMBI;

* APryMEHTUPOBATh CBOIO MO3UIMIO U KOOPAMHUPOBATH €€ C MO3UIMSIMU MAapTHEPOB B COTPYAHUYECTBE NMPU BHIPAOOTKE OOILEro peuieHus B COBMECTHOM
JeSATEIbHOCTH;

* 3aJ1aBaTh BOIPOCHI, HEOOXOAUMBIE JJIsi OPraHU3aMKU COOCTBEHHOM JeSITEIbHOCTH U COTPYIHUUYECTBA C TAPTHEPOM;

* OCYILIECTBIISITh B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYAHUUYECTBE HEOOXOJUMYIO B3aUMOIIOMOIIIb.

IIpeamerHsle:

- OPUEHTUPOBATHCSA B ABJICHUSAX U 00BEKTaX OKPYXKAIOIIEr0 MUpa, 3HaTh TPaHMIIBI UX TPUMEHUMOCTH;

- IOHUMATh OnpeseeHuss GU3NUECKUX BEJTMUYMH U IOMHUTH ONpeAesstomue GopMyIbl;

- IOHUMAaTh KaKuM (U3NYECKUM MPUHILIMIIAM U 3aKOHAM MOJYHUHSAIOTCS T€ WM UHbIe OOBEKTHI U SBJICHUS TIPUPO/IBL;
- 3HaHME MOJIEJIN MOMCKa peleHu 17 3a7a4 1o Qu3uKe;

- 3HaTb TEOPETUYECKHE OCHOBBI MATEMATHUKHU.

- IpUMeYaTh MOJIENH ABJIEHUN U 0OBEKTOB OKPYKAIOIIET0 MUPA;

- aHAJIM3UPOBAThH YCIIOBUE 3aa4H;

- iepeopMyIupOBaTh U MOJEIUPOBATh, 3AMEHATh UCXOJHYIO 3a/1a4dy APYTroii;

- COCTaBJIATh IIJIaH PELLICHNUS,

- BBIJIBUTaTh U IIPOBEPATH MpeIaracMble I PEIICHUS TUIIOTE3bL;



- BJIaJIETh OCHOBHBIMU YMCTBEHHBIMH ONEPALIUSIMU, COCTABIISIOUIMMHU ITOUCK PEIICHUS 3aJauH.
Conep:xxanue NporpaMMbl BHEYPOUYHOI 1eSITeJIbHOCTH
7 kaacce

BBenenue. Brognoe 3anstue. Lenu u 3agaun kypca. TexHuka 6€30macHOCTH.

PoJb 3xcniepuMeHTa B )KHU3HU YeJIOBeKA.

Teopua: 3y4uTb OCHOBBI TEOpUM NOrpelHocTel. [lorpemHocTy npsiMbIX U KOCBEHHBIX U3MEPEHUN, MAKCUMaJIbHAsl TIOTPEIIHOCTD KOCBEHHBIX U3MEPEHUH,
y4eT MOTPENTHOCTEeH N3MEPEHUH Py ocTpoeHun rpadukoB. [IpencraBneHne pe3ynbTaToB U3MEpeHU B popme Tabuil U rpaduKoB.

Ilpakmuka: OCHOBBl TEOPUM IOTPELIHOCTEH NPUMEHATh IPU BBINOJIHEHUM SKCHEPUMEHTAJbHBIX 3a]lad, HMPAaKTHMYECKUX padoT. (¢ HCIOJb30BAHHEM
odopynoBanus «Touka pocray)

Xapakmepucmuka 0CHOBHBIX 81008 0EeAMENTbHOCIIU.

[TpuBoauTH MPUMEPHI OOBEKTOB M3ydeHUs (pr3uku (PusHuecKue sBIeHUS, (PU3HMUECKOe TEJ0, BeulecTBO, puzndeckoe noie). Habmonate u aHaIM3upoBaTh
¢usnueckue siBieHUs ((GUKCUPOBaTh M3MEHEHMs CBOWCTB OOBEKTOB, CpaBHUBAThb UX M 0000marh). [103HAaKOMUTBHCS € 3KCIEPUMEHTAIBHBIM METOJIOM
uccienoBanus npupopl. Coopka nmpuOOpPoB M KOHCTPYKUUH. Vcnonb30BaHne U3MEPUTENbHBIX NMPUOOpPOB. BhInoiaHeHne 1a00paTOPHBIX U MPAKTUYECKUX
pabot. JlnarnocTuka u ycTpaHeHHe HeUCIpaBHOCTEN puOOpOB. BricTpanBaHue runoTe3 Ha OCHOBAHUU UMEIOIIUXCS TAHHBIX.

Mexanuka.

Teopus: PaBHOMepHOE M HepaBHOMepHoe JBIkeHHue. ['paduueckoe npenctaBieHHe OBMKEHUs. PemeHue rpaduyeckux 3a1ad, pacdeT MyTH U CpeaHen
CKOpPOCTH HepaBHOMepHOro nBrkeHHs. [loHsTne wuHepuuu u uHepTHOcTH. lleHTpoOexHast cuia. IlpuMmeHeHuMe AaHHBIX (U3MYECKUX MOHSATHI B
KU3HEJEATEIBHOCTH 4yesioBeka. Cuia ynpyrocTH, cuja TPEHUS.

Ilpaxmuxa: VccnenoBanue 3aBUCUMOCTH CHJIbI YIPYTOCTH, BOHHUKAIOIIEH B MPYXHUHE, OT CTENEHHU Jepopmanuu npyxunsl. Onpenenenre kodppunueHTa
TpeHHsI Ha TpuboMeTpe. (¢ ucmoab3oBanneM od6opynoBanus «Touka poctay)

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS OT CHJIBI HOPMAJIBHOTO JTaBJICHHSL.

Xapaxmepucmuxa 0CHOBHBIX 8U008 0esMeNbHOCU.

Ananmu3 tabmun, rpadukoB, cxeM. [louck oObsiCHEHUsT HAOMIOAAEeMBIM COOBITHSIM. OTpeniesieHue CBOMCTB MPUOOPOB MO YEpTEKaM U MOJCISIM. AHAIN3
BO3HUKAIOIIKX MPOoOIEeMHBIX cuTyanuil. M3o0paxarh cucreMy KOOpAMHAT, BEHIOMPATh TEJIO OTCUYETA U CBSI3bIBATh €r0 C CUCTEMON KoopauHaT. Mcnons30BaTh
CHCTEMY KOOPAMHAT Ul M3Y4eHUs NPSMOJIMHENHHOro ABMKeHHs Tena. COopka mpuOOpoB M KOHCTPYKIMH. Mcmonb3oBanue M3MepHUTENbHBIX HMPUOOPOB.
Boinonnenue 1abopaTopHbIX U MPaKTHUYECKUX padoT (¢ ucmoJib3oBanueM obdopynoBanus «Touka pocra»). /lnarHocTuka U ycTpaHeHUE HEUCIPABHOCTEM
npubopoB. BricTpamBaHWe THIOTE3 Ha OCHOBAHMU HMMEIOLIMXCSA JaHHBIX. KOHCTpyHMpoBaHMEe U MOJAEIMpOBaHUE. BbINoJgHEHHE 3aJaHuil 1o
YCOBEPIIIEHCTBOBAHUIO MPUOOPOB. PazpaboTka HOBBIX BApHAHTOB OIMBITOB. PazpaboTka 1 mpoBepka METOAMKH IKCTIEPUMEHTAIIbLHON paboThl. PaboTa B Masbix
rpymnmnax. AHAIU3UPYIOT, BRIOUPAIOT U 00OCHOBBIBAIOT CBOE pelleHue, AeicTBusl. [IpencTaBnenue pe3yabTaToB NapHOW, TPYIIIIOBOM JAEATEIBHOCTH. Y4yacTue
B IMAJIOTe B COOTBETCTBUH C ITPABUJIAMU PEYEBOTO MOBEICHUS.



I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH [Tackais, THAPOCTATHYECKOE IaBIICHUE, COOOIIAIOIINECS COCYIbI, THIPABINYCCKUE MAIITUHBL.

Ilpakmuka: 3a0auu: BHITAIKUBAIONIAS CHJIa B Pa3IMYHBIX CHCTEMax; MpHOOpPHI B 3amadyax (COOOIIAFOIIMECS COCYAbI, THAPABINYCCKAE MAIIUHBI, PhIYarH,
0JI0KN).

DKCcIepUMEHTANIbHbIC 3aaHUS:

l)usmepenue cuiibl Apxumena,

2)u3MepeHrue MOMEHTA CHJIbI, JEHCTBYIOIIEro Ha phlyar,

3)usMepeHue paboThI CHIIBI YIIPYTOCTH IPH MOIBEME TPY3a C TIOMOIIIBEO TTOIBHYKHOTO FITA HEMOIBIYKHOTO OJI0Ka(C MCMOoJib30BaHueM 000opyaoBanus «Touka
pocTay)

Xapaxkmepucmuxa 0CHO8HbIX 6U008 OesIMENbHOCIU:

Ananu3 Tabmui, rpaduxoB, cxem. [Touck oObsicHeHHs HaOmMOAaeMbIM coObITUsAM. COOpKka mpuOOPOB M KOHCTPYKUMiA. Mcnonb3oBaHue M3MEpUTEIbHBIX
npubopoB. BreImonHeHNe J1a0opaTOPHBIX W MPAKTHYECKHX paboT. J[MarHoCTHKa W YCTpaHEHHWE HEUCIPABHOCTEH mpuOOpoB. BeicTpamBaHue rumore3 Ha
OCHOBaHUU uMeronmxcsa naHHbIX. KoHCcTpynpoBaHue u mojenupoBanue. Pabotra B ManbIx rpynmnax. AHAIM3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE
peumrenue, aevictBus. [IpencraBieHue pe3ynbTaTOB MapHOW, TPYIIIOBOHM JAesTeabHOCTH. [loaroTroBka COOOIIEHWH W JOKIAJ0B. YYacTHe B JUAIOTe B
COOTBETCTBUU C IIPABUJIAMU PEYEBOTO IOBEIAECHUS.

Craruka.

Teopus: bnok. Peruar. PaBHOBecHe TBepABIX Tell. YcloBUS paBHOBecus. MoMeHT cuibl. [IpaBuiio MmomenToB. LleHTp TspkecTu. MccnenoBanue pasinuHbIX
MeXaHU4YeCKUX cucteM. KoMOMHUPOBaHHBIC 3a/1a4H, UCIIOJIb3YsI YCIIOBUSI PAaBHOBECHSI.

Ilpakmuxka: VI3roToBneHue padoTaromieid cucreMbl 6JI0KOB.

Xapaxkmepucmuxa 0CHOBHbIX 8UO08 OesIMENbHOCIU.:

Ananu3 tabmui, rpadukos, cxem. [louck oObscHeHUs HabmonaeMbiM COOBITHSIM. OrmpeneneHne CBONCTB MPUOOPOB MO uUepTekaM M MOJENsIM. AHaTu3
BO3HUKAIOIIKX NMPpoOIeMHbIX cuTyauuii. HabmonaTe nelicTBre NpocThix MeXaHU3MOB. [1o3HaKkoMUTBCS ¢ (PU3HUECKON MOJEINBIO «a0COIIOTHO TBEPIOE TEIOM.
Pemath 3amaun Ha puUMeHEeHHE YCIOBUsA(IIpaBHia) paBHOBecHs peruara. [I[pumMeHsTh ycnoBue (MIpaBUIIO) PaBHOBECHs phluara Jijisi OOBSICHEHUS NEHCTBUS
pa3IUYHBIX WHCTPYMEHTOB, HCIOJIb3yeMbIX B TEXHUKE W B ObITy. COOpka mpuOOpPOB M KOHCTPYKIMH. MCrmomp30BaHWE W3MEPHUTENIBHBIX MPUOOPOB.
BrinmonHnenue 1abopaTOPHBIX U MPAKTHUECKUX paboT. JlMarHocTHKa W yCTpaHEHHE HeWcCIpaBHOCTEH mpuOOpoB. BeicTpamBaHUE TUIIOTE3 HA OCHOBAHUH
UMerImxcs JaHHbIX. KoHCTpynpoBaHue M MojenupoBaHue. BrimoiHeHne 3aJaHuii IO yCOBEPIICHCTBOBAHUIO MPHOOPOB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka 1 mpoBepka METOIUKH DKCIIEPUMEHTATHHON pabOTHI.

Pabora B mambix rpymnmax. AHATM3UPYIOT, BEIOMpAIOT W OOOCHOBBIBAIOT CBOE pelieHHe, AeicTBus. lIpenctaBieHue pe3ynbTaToB MApHOM, TPYHMIOBOU
nestenbHOCTH. [loaroToBka coolmeHnid u A0KIaa0B. OCYIIECTBISIIOT CaMOOIIEHKY, B3aUMOOIICHKY JCSITEIPHOCTA. YUYacTHe B JUAJIOTE B COOTBETCTBUU C
MPAaBUJIAMH PEYEBOTO MTOBEACHUS.

8 kiacc



TenJioBble sIBJICHUS.
TeroBoe pacuupenue tei. [Ipoueccsl MaBiIeHus U OTBEPICBAHNUs, HCIAPEHUS U
koHAeHcauuu. Temnonepenaya. BnaxHocTs BO3jyxa Ha pa3HbIX KOHTHHEHTAX.
Jemoncmpayuu: 1. Habmonenue TastHus Jibjia B BOJIE.
2. CKOpOCTh UCHIAPEHUSI PA3TMYHBIX KUIKOCTEH.
3. TerutoBbie ABUTATENH Oy IyIIETO.
Jlabopamopnule pabomet (¢ HcTioIb30BaHHEeM 000opynoBaHus «Touka pocTay)
1. I3MeHeHust ITUHBI Tela IPU HArpEeBaHUU U OXJIAXKICHHH.
2. OtnuBKa napauHOBOTO COJIIATHKA.
3. HaGmroieHue 3a rraBjIeHUEM JIbJa
4. OT yero 3aBUCUT CKOPOCTb UCHAPEHHUS )KUJIKOCTU?
5. HaGnroieHue TerionpoBOAHOCTH BOJIBI M BO3/IyXa.
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU:
CamocrosaTenbHO (HOPMYITHPYIOT TMO3HABATEIBHYIO 33a7ady. YMEIOT C IMOMOIIBIO BOIPOCOB JOOBIBaTH HEAOCTamoulyto wH(popmaruio. Mcmonb3oBaHue
U3MEPUTENbHBIX MPUOOPOB. BriMonHeHne 1abopaTOPHBIX U MPAKTUYECKUX padoT. J{MarHoCTUKa M yCTpaHEHHE HEUCIPAaBHOCTEH MpubopoB. BricTpanBanue
TUTIOTE3 Ha OCHOBAHUH UMEIONTUXCS JaHHBIX. KOHCTpynpoBaHue U MOJIETUPOBAHUE.
Brinmonnenue 3aganuii o ycoBepIIEHCTBOBAHUIO MpUOOopoB. Pa3paboTka HOBBIX BapuaHTOB ONBITOB. Pa3paboTka v mpoBepKa METOAUKH SKCIIEPUM EHTATbHON
paboTel. PaboTa B MasnbIx rpynnax. AHaIU3UPYIOT, BEIOMPaOT U 000CHOBBIBAIOT CBOE pellieHue, NeicTBus. [IpeacTapienue pe3ynbTaToB NapHOM, IpyIIOBOH
JEATETbHOCTH. YUacThe B Uajore B COOTBETCTBUU C IIPaBUJIaMU PEUYEBOI0 MOBEICHHUS.

DJIEKTPHYECKHE SIBJICHUSA.

Mukpomup. Mognenu artoma, cymecrBoBaBmme 10 Hadana XIX. Mcropuss OTKpBITHS M JIEHCTBHs TajlbBaHMYECKOrO 3JeMeHTa. Mcropus co3maHus
anekTpodopHoii MamuHbL. OnbIT BosbTa. DNeKTpUYecKHii TOK B 3JI€KTPOIUTAX.
Hemoncmpayuu: (¢ ucnosb3oBanueM odopynoBanus «Touka pocra)

1. Monenu aToMOB.

2. 'anbBaHWYECKHE PJIEMEHTHI.

3. Pabora snekTpodopHOI MANTHHBI.

4. Onbitel Bonbra n I'ansBany.

Jlabopamopuvie pabomol:

1. Coznanue ranbBaHMYECKHUX 3JIEMEHTOB U3 NTOAPYYHBIX CPEICTB.

2. DNEeKTPUYECKUH TOK B )KUIKOCTSIX.

Xapaxkmepucmuxa OCHOBHBIX BUOB JI€ATECIbHOCTH:



YpaBisitoT CBOEH MO3HABATENILHON U y4eOHOM JesTeIbHOCThIO OCPEACTBOM [TOCTAHOBKH 1IeJIeH, MIIaHUPOBAHUS, KOHTPOJISI, KOPPEKIMHU CBOUX JIEHCTBUMN U
OLIEHKM YCHEIIHOCTH yCBoeHHUs. CpaBHUBAIOT CIIOCOO M pe3yNabTaT CBOMX JIEHCTBHIA C 00pa3loOM - JIMCTOM CONpPOBOXKAEHUSA. OOHAPYKUBAIOT OTKIOHEHHUS.
OOnyMBIBaIOT NPUYUHBI OTKJIOHEHUH. OCYIIECTBISIIOT CaMOKOHTPOJb U B3aWMOKOHTPOJIb. Mcronib30BaHHE H3MEPUTENbHBIX HpUOOpoB. BeimonHeHue
1a00paTOPHBIX U MPAKTUIECKUX paboT. JlnarHocTuka U yCTpaHeHHE HeUCIIpaBHOCTEH MprOopoB. BricTpanBaHue runoTe3 Ha OCHOBAHWY UMEIOIIUXCSI TAHHBIX.
KoHcTpynpoBaHue u MOI€IMPOBAHUE.

JIEKTPOMarHMuTHbIE SIBJICHUS.
MarnuTHOE TONIe B BemlecTBe. MarHuTHas aHomaius. MarHutHele Oypu. Pa3sHOBHAHOCTH 3JEKTPOM3MEPHUTEIBHBIX NPHOOPOB. PaszHoBHIHOCTH
JJIEKTPOABUTATENEH.
Hemoncmpayuu (¢ ucnosb3oBannem ooopynoBanus «Touka poctay):
1. HarnmsagHOCTh OBEAEHUS BELIECTB B MATHUTHOM I10JIE.
2. [Ipe3eHTany 0 MarHUTHOM T10J1€ 3€MJIH U O MAarHUTHBIX OYpsX.
3. JleMoHCTpaIus pa3HOBUIHOCTEH 3IEKTPOU3MEPUTENBHBIX PUOOPOB.
4. HarngatHOCTh pa3HOBUAHOCTEH JI€KTPOBUTATENEH.
Jlabopamopnvie pabomui: 1. ccnenoBanue pa3IuuHbIX 3JIEKTPOU3MEPUTEIBHBIX TPUOOPOB.
Xapakxmepucmuka 0CHOBHbIX 8UO08 0eAMeNIbHOCIU.
VYnpaBisioT cBoeil mo3HaBaTeNbHON U y4eOHON NesTeTbHOCTHIO TOCPECTBOM OCTAHOBKHU LieNeH, INIaHUPOBAHNUS, KOHTPOJISI, KOPPEKIIMH CBOUX JAECUCTBHUM U
OIIEHKM YCHEIIHOCTU yCBOeHUs. CpaBHHUBAIOT CIIOCO0 M PE3yNbTaT CBOMX JEHCTBUM ¢ 00pa3IOM - JIUCTOM COMpPOBOXkAeHHS. OOHAPYKUBAIOT OTKIOHEHUSI.
OO0 1yMBIBaIOT MPUYUHBI OTKIOHEHUH. OCYIIECTBIISAIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnTnyeckne siBJICHUA.

Hcrounuku cBera: TEIIOBBIE, IIOMUHECLIEHTHBIE, HICKYCCTBEHHbIE. 3roTOBIEHNE KaMephl - 00CKypa U HCCleA0BaHne N300pakeHUsI ¢ TIOMOIIbIO MOJIEIH.
MHorokpaTHoe U300pakeHue MpeMeTa B HECKOJIBKHX TUIOCKHX 3epKajiaX. M3roToBUTh MEPUCKOIT U C €r0 MOMOIIBIO TPOBECTH HabmoaeHus. [IpakTuueckoe
WCITOJIb30BAaHNE BOTHYTBIX 3€pKaJl. 3pUTENIbHBIC WIIIIO3UH, TIOPOKIAEMBIE NIPEIOMIICHHEM cBeTa. Mupaku. Pa3BuTue BOJOKOHHOM onTHKHU. Mcnonp3oBaHue
3aKOHOB CBETa B TEXHUKE.

Hemoncmpayuu(c ncnosib3oBanueM ooopyaoBanus «Touka pocray)

1. PaznuyHbIe NCTOYHHUKY CBETA.

2. N300paxkeHne nmpeaMeTa B HECKOJIBKHX TIOCKHX 3epKajiax.

3. U300paxeHne B BOTHYTHIX 3epKaiax.

4. Vcnionp30BaHKE BOJOKOHHOM ONTHKH.

5. YcrpoiictBo (poToanmapaToB, KHHOIPOESKTOPOB, KAJICHIOCKOIIOB.

Jlabopamophwvie pabomoi:

1. U3roToBneHue kamepsl - 00CKypa U HCCIeI0BaHUE U300paXeHUs C IIOMOIIBIO MOJIEIH.



2. IIpakTHueckoe MPUMEHEHHE IOCKUX 3€pKall.

3. IlpakTHuecKoe UCIOIb30BAaHUE BOTHYTHIX 3€pPKal.

4. 3roToBieHue nepuckona U HaOJII0IeHUs ¢ TTIOMOIIBIO MOJIEIIH.

Xapakmepucmuka 0CHOBHBIX 8UO08 0esTMENbHOCTIU.

YpaBisitoT cBOEH MO3HABATENILHON U y4eOHOM JesTeIbHOCThIO OCPEACTBOM MTOCTAHOBKH 1IeJIeH, MIIaHUPOBAaHUS, KOHTPOJISI, KOPPEKIMHU CBOUX JIEHCTBUMN U
OLIGHKU YCIICIIHOCTH YCBOEHHS. BBIAETSAIOT M GOPMYIHUPYIOT MO3HABATENBHYIO 1I€]b. BBIIENAIOT KOJIMYECTBEHHBIE XapaKTEPUCTUKU OOBEKTOB, 3aJaHHBIC
cnoBaMu. [IpMHMMAIOT MO3HABATENBHYIO IIEJIb U COXPAHSAIOT €€ MPHU BBHIMOIHEHHH Yy4eOHbIX naedcTBUU. OcCO3HAIOT CBOM JelcTBUA. MIMEIOT HaBBIKH
KOHCTPYKTHUBHOT'O OOIIEHHS B MAJIBIX TPyIIax.

Yesi0Bek U nmpupoaa

ABToMaTtuka B Hauei ku3HU. [IpuMepsl HCIIONIb30BaHMS aBTOMAaTHYECKUX YCTPOMCTB B Hayke, Ha Mpou3BoJcTBe U B ObITy. CpeactBa cBs3u. Paguo u
TeJleBUICHNE. AJbTEpHATUBHbBIE UICTOYHUKYU dHEpruu. Buael anexrpocraniuii. HeoO0XxoauMocTh 3KOHOMUU MIPUPOJAHBIX PECYPCOB U UCIIOJIb30BAHMSI, HOBBIX
9KOJIOTMYHBIX U Oe30macHbIX TexHosioruil. Hayka n 6e3onacHoCTb Jro/iel.

Jlemoncmpayuu. 1. hGoTOMaTepuansl U CIaNIbI 110 TEME.

Jlabopamopnvie pabomui: 1. M13yuenue neiicTBU CpeCTB CBS3U, PAAUO0 U TEIEBUICHUS.

Xapakxmepucmuka 0CHOBHbIX 8UO08 0eAMeNIbHOCIU.

CamocrosaTenbHO (GOPMYIHUPYIOT MO3HABATENbHYIO 337auy. YMEIT (WM pa3BUBAIOT) CIIOCOOHOCTh C MOMOILBIO BOMPOCOB J00BIBaTh HEAOCTAIONIYIO
MH(pOpMaIHIO.

9 kjacc

Kunemaruka
Crioco0Os1 onucaHusi MeXaHU4IecKoro aBmkeHus. Cucrema otcuera. [IpsmonuneitHoe nBrkeHue. [IpsiMmonrnHeliHOe paBHOMEPHOE JBUKEHHUE TIO TIIOCKOCTH.
[Iepemenienue U CKOpPOCTh MPU PAaBHOMEPHOM MPSIMOJIMHEWHOM ABUKEHUU MO MIOCKOCTH. OTHOCUTEIBHOCTH ABMKEeHUs. CloxeHue ABMxkeHuM. [Ipunumn
HEe3aBUCUMOCTH ABWXeHUU. KpruBonuHeliHoe aBumxeHue. [[BuxeHue Tena, OpOIIEHHOrO MO yIJIoM K FOPU30HTY. PaBHOMEpHOE NBUKEHHE IO OKPYKHOCTH.
VYrnosas ckopocts. Ilepron un gacrora Bpamenus. CKOpocTb
Y YCKOPEHHUE NPU PABHOMEPHOM JBHKEHUU 110 OKPYKHOCTH.
Jlabopamopnule pabompi(c ucnoab3oBaHueM odopynoBanus «Touka poctay):

1. Uzydenwue nBUXKEHHS CBOOOHO MAIAIOIIETO TENa.

2. W3yuyeHue IBMKEHUS 110 OKPYKHOCTH.
Ilpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

1. Ompenenenuie CKOPOCTH PAaBHOMEPHOTO ABM)KEHHUS [P UCIIOJIb30BAHUU TPEHaXepa «Oeropast JOpOXKKa.



Hcropuyeckast peKOHCTPYKIMS ONBITOB ["anuiest o onpeaeaeHuio yCKOpeHUs: CBOOOTHOTO MaIeHHs Tell.

[TpuHIMTIBL PaOOTHI TPUOOPOB TSI U3SMEPEHHSI CKOPOCTEH M YCKOPEHU.

[TpumeHeHne cBOOOJHOTO MaeHUs U1l H3MEPEHUS peakuH YelloBeKa.

Pacuer TpaekTopum IBUKEHU IEpcoHaxen pacckazos P.Pacms.

Xapakmepucmuka OCHOBHBIX 6U008 OesamenbHOCmU: YTeHUe U OOCYXJIEHUE TEKCTa CTaTed MHTEPHET-CAWTOB, OOCYXJIEHHE IOKJIAZOB M IPE3eHTALUH,
COCTaBIICHUE U PeIlleHUe 3a7a4, 00CYKIeHHE crIoco00B perieHus (moaroroska k OI'D no dpusuke).

arwn

JAnnamuka
Wuepunansueie cucteMbl orcyeta. Cuia. 3akonbl HeioToHa. J[BrokeHue Tena Mo JEHCTBHEM HECKONBKUX CHII. J[BH)KEHHE CHUCTEMbl CBSI3aHHBIX TEll.
JlmHaMuka paBHOMEPHOTO IBHYKEHHS MaTEPHAIBHON TOYKH MO OKPYXKHOCTH. Kitacchl cuit. 3aKoH BCEeMUPHOTO TATOTeHHUs. [|BIkeHue TuiaHeT. FICKycCTBEHHbIE
cnytHukd. ConHeuHasi cucrema. Mctopus pasButus npezacrasineHuii o Beenennoit. Ctpoenue u sBomonus BeenenHoil.
Jlabopamopnvle pabomoi(c ncnoab3oBaHueM odopynoBanus «Touka pocray):

1. W3mepenue macchl Tena C UCIOJIb30BAHUEM BEKTOPHOTO PA3JIOKEHHS CUITBL.

2. V3yueHuWe KWHEMATHKU M JUHAMHUKH PaBHOYCKOPEHHOTO IBMKCHHS (HA IpUMEpe MalluHbl ATBYy1a).

3. HW3ydeHue TpeHHUs CKOJIBKEHUS.
Ipumepnvie memol npoeKmMubIX U UCCIEO08AMENLCKUX PAOOM.:

1. HUcropuyeckas peKOHCTpYKIIUs onbITOB KynoHa 1 AMOHTOHA MO ONpeAeNIeHUIO BETHUNHBI CUJIbI TPEHHUS CKOJIbKEHUSI.

2. TlepBble NCKyCCTBEHHBIE CITYTHUKH 3€MJIH.

3. Kak otiinyarorcs MexaHHUYECKHe MPOLecCchl Ha 3eMile 0T MEXaHUYECKUX MTPOIECCOB B KocMoce?

4. Tena Conneunoit cuctembl. OTKPBITUS HA KOHYUKE TIepa.
Xapaxmepucmuka oCHOBHBIX 6U008 OesimeNlbHOCHmU: YTeHne M O0CYXKIEHHE TEKCTa CTaTeil MHTEPHET-CalTOB, OOCYXJAEHHE IOKJIAJOB U MPE3eHTAIHH,
COCTaBJICHHUE U pEIIeHUE 3a/1a4, 00CYXJIeHne criocoboB perieHus (moaroroska k OI'D o ¢pusuke).

HNMmnyibce. 3aK0H cOXpaHEHHS HMILYJIbCA
Nmnynsc. 3Menenne umnynbca MatepuanbHoi Touku. Cucrema Teil. 3aKOH COXpPaHEHUs! UMITYJIbCA.
IpumepHovie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM:
1. PeakTuBHOE IBMXEHHE B MPUPOJIE.
2. PaccnenoBanue JITII c moMoIbo 3aK0OHa COXpAaHEHHS UMITYJIbCA.
Xapaxmepucmuxka OCHOBHBIX U008 OesimenlbHOCmU: YTeHUE U OOCYKJICHHE TEKCTa CTaTell MHTEPHET-CAalTOB, OOCYXJACHHE JOKJIAT0OB W TPE3eHTaInH,
COCTaBIIEHHE U pellleHre 3a7a4, 00CyKIeHe crioco00B perienus (moaroroska k OI'D no dusuke).

Craruka
PaBHoBecue Tena. MoMEHT Ciibl. Y CITIOBUSI paBHOBECHS TBEPAOTO Tena. [IpocThie MexaHU3MBI.
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Jlabopamopnule pabompi(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):
Omnpenenenue EHTPOB Macc PA3IMYHbIX Tel (TpU croco0a).
Ipumepnvie memol npOEeKMHBIX U UCCTIEO08AMENLCKUX PAOOM:
1. TlpumeHeHHE MPOCTHIX MEXAaHU3MOB B CTPOUTENILCTBE: OT 3EMJISTHKHU /10 HEOOCcKpeoa.
2. HWccnenoBanue KOHCTPYKIUU BEJIOCHUIIEA.
Xapakmepucmuka OCHOBHBIX 6U008 OeamelbHOCMU: YTeHUE U OOCYXJIEHHE TEKCTa CTaTell MHTEPHET-CalTOB, OOCYXIEHHE MOKJIAJAOB M IPE3CHTAIHH,
COCTaBJICHHE U pellieHue 3aj1a4, 00CyKIeHHe crioco0oB perienus (moaroroska k OI'D no dusuke).

Mexanu4yeckue KoJe0aHUS U BOJTHBI
Mexanuueckue konebanusi. [IpeoOpazoBaHMe SHEPrHMHM NpPU MEXAHUYECKUX KoJeOaHMsIX. MaTeMaTHdyecKuid W TPYKUHHBIH MasTHUKU. CBOOOIHBIE,
3aTyXarlllie U BhIHYXIeHHbIe KojeOanus. Pezonanc. Mexanuueckue BoJHbI. [|JiiHA U CKOPOCTH BOJHBI. 3BYK.
Jlabopamopnule pabompi(c ucnoab3oBaHueM odopynoBanus «Touka poctay):
W3ydenue koneOaHUl HUTSHOTO MasiTHUKA.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
1. CrpyHHbIe My3bIKaJIbHBIE HHCTPYMEHTHI.
2. KonebarenpHbIE CHCTEMBI B IPUPOJIE U TEXHUKE.
Xapakmepucmuka OCHOBHBIX 6U008 OesamenbHOCmU: YTeHUe U OOCYXJIeHHE TeKCTa CTaTed MHTEPHET-CAWTOB, OOCYXJIEHHE NOKJIAJO0B M IpPE3eHTAIHH,
COCTaBJICHHUE U pEIIeHUE 3a/1a4, 00CYXJIeHne criocoboB perieHus (moaroroska k OI'D o ¢pusuke).

DJIEeKTPOMarHUTHbIE K0JIeOAHUSI U BOJIHBI

[Tepemennslii anexkrpuueckuil Tok. KoneGaTenbHblit KOHTYp. BoiHy)1eHHbIE U cBOOOIHBIE DM KoseGaHus. DM BOJHBI M UX CBOMCTBA.

IIpumepnvie memvl RPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

[IpuHIMIBI pagUOCBI3U U TEIEBUICHMUS.

Bimstnue OM un3nydeHuil Ha )KUBbIE OPTaHU3MBI.

W3roToBneHne yCTaHOBKH JJIsl IEMOHCTPALUH ONBITOB 10 OMMU.

OnekTpoMarHuTHoe u3nydenue CBY-neun.

Hcropuueckas peKOHCTPYKIIHS ONBITOB AMIIepa.

Xapakmepucmuka OCHOBHLIX 6U008 OeamenbHOCMU: YTeHUE U OOCYXJIEHHE TeKCTa CTaTell MHTEPHET-CAWTOB, OOCYXJIEHHE MOKJIAIOB M IPE3eHTAIUH,
COCTaBJICHHUE | pEIIeHUE 3a/1a4, 00CYKIeHne criocoboB pemieHus (moaroroska k OI'D o ¢pusuke).

agrwdE

OnrTuka
Uctounuku cBera. [leiicTBusa cBera. 3aKOH MPSMOIMHEHHOTO PAacHpOCTPaHEHHUsI CBETa. 3aKOH OTpaxkeHus cera. [locTpoeHune m300pa’keHH B IUIOCKOM
3epkaje. 3aKOH MPEJIOMJICHHS CBETa Ha IUIOCKOW TpaHMIIE JBYX OJHOPOJHBIX Mpo3padyHbiX cpen. [Ipenomienne cera B ipusMe. [ucnepcus cpeta. SABieHue
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MOJIHOTO BHYTpeHHero otpaxenus. JIuuspl. Tonkue nun3bl. [locTpoenue nzoOpakeHui, co3aBaeMbIX TOHKMMHM JuH3aMH. a3 u 3penue. OnTuueckue
puOOpBHIL.
Jlabopamopnule pabompi(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):

1. DxcnepuMeHTanbHas IPOBEPKA 3aKOHA OTPAKEHMSI CBETA.

2. HM3mepeHue nmoka3aTesst MPEIOMIICHUS BObIL.

3. H3mepenue HOKyCHOTO pacCTOSHUSI COOMPAOIICH JTMH3BI.
Ipumepnvie memvl nNPOEKMHUBIX U UCCLEO08AMENLCKUX PAOOM.:

1. Hcropus uccienoBaHusi CBETOBBIX SIBJICHHM.

2. Hcropuueckas peKOHCTPYKLIUA Teneckorna ["amues.

3. Usroromnenue kaneimockorna.
Xapaxmepucmuka 0CHOBHBIX 6U008 OesimeNlbHOCHU: YTeHUE M O0CYXKIEHHE TEKCTa CTaTeid MHTEPHET-CAlTOB, OOCYXJEHHE IOKJIAJOB U Mpe3eHTAIHA,
COCTaBJICHUE M PEIlIeHUE 3a1a4, 00CYKIeHHE CIIoco00B pemienus (moaroroska k OI'D no dpusuke).

Du3uKa aTOMa U AaTOMHOI0 AApa
Crpoenue aroma. [lornomnenue u ucnyckanue cseta aromamu. Onruueckue crektpol. OnbiTel Pezepdopaa. [lnanerapuas moaens atroma. CTpoeHHE aTOMHOTO
aapa. 3apsa0BOe U MAaccoBOE uucia. SepHble CUITbl. DHEPTUs CBSI3U aTOMHBIX sifiep. 3aKOH paJMOaKTUBHOTO pacnaaa. Anbda- u 6era-pacnansl. [IpaBuna
cMmerneHus1. SAnepusie peakiuu. Jlenenue u cunres saep. SAnepHas suepretuka. Ucrounnku sneprun CosiHIIa U 3Be3]. PerucTpanus simepHbIX H3TyYeHUH.
Brusinue pagunoakTUBHBIX M3TYY€HUN HA )KUBBIE OPTaHU3MbL. J[03uMeTpust. DKOIOTHYECKUE MPOOIEMBbI SACPHON SHEPTeTUKH.
Ipumepnvie memol npoeKmMubIX U UCCTIE008AMENLCKUX PAOOM.:

1. Ucropus uzydeHus aToma.

2. Wswmepenue KI1/] comreunoit OaTapen.

3. HeBuaumple U3Ty4eHUS B CIIEKTPE HATPETHIX TEI.
Xapaxkmepucmuka OCHOBHbIX 8UO08 OesmelbHOCmU. YTEHUE U 00CY)KJIEHHE TEeKCTa CTaTell MHTEepPHEeT-CalTOB, OOCY)KJEeHUE JOKIAJ0B U Npe3eHTaluH,
COCTaBIICHHE U peIlleHne 3a7a4, 00CyKIeHHe crIoco00B perienus (moaroroska k OI'D no dpusuke).

®opMbl OpraHu3alnuy 06pa3oBaTeILHOIO Mpolecca:

- TpyIIIOBas;

- UH/IMBUTyaJIbHAS;

- (hpoHTANBHAS.

Beaymme TexnoJsioruu:

Hcnomnp3ytoTes 311eMEHTHI CAeIYIOIUX TEXHOJIOTUIA: MPOEKTHAs, TPOoOIeMHOro 00y4eHHs, UH(HOPMAIIMOHHO-KOMMYHHKAIIMOHHASL, KPUTHUYECKOTO MBIIIIICHHS,
poOJIEMHOTO AUAJIOTa, UTPOBAsl.
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OcHOBHBIE MeTOIbI PA00THI HA YPOKe:

BGI[yH_II/IMI/I METOAaMU 06yqu1/1;1 SABJIAKOTCA: ‘IaCTI/I‘IHO-HOHCKOBOﬁ, MCTO MATCMATUYCCKOI'0 MOJACIIMPOBAaHNA, aKCHOMATHYECKUH MCTOA.

@DopMbI KOHTPOJIS:

Tak xak 3TOoT KYpC ABJIACTCA OJONNOJIHUTCIBHBIM, TO OTMCTKA B 6a1111ax HEC CTaBUTCA.

VYyamuiicss yduTcsl OlLleHUBaTh ce0s U PYrHMX caM, YTO MO3BOJISIET pa3BUBaTh YMEHHUS CaMOaHalIM3a M CHOCOOCTBYET Pa3BUTHIO CaMOCTOSITENILHOCTH, KaK
CBOfICTBy JIMYHOCTU Yy4Yallerocs. BrrsBiaenne MNPOMCIKYTOYHBIX W KOHCYHBLIX PC3YJIILTATOB YYAIUXCA HNPOUCXOAUT YCPC3 MPAKTHYCCKYHO ACATCIBbHOCTD,
3aueTHbIC PabOTHI:

* TeMaruhyeckas TMoAOOpKa 3agad pa3IMYHOTO YPOBHS CJOKHOCTH C TPEACTABICHHEM pPa3HBIX METOJOB PEIICHHS B BHJIE TEKCTOBOIO
JAOKYMEHTAa, Npe3eHTalud, QUIII-aHUMAIIMH, BUIEOPOJHKA Wi WeD - crpanunbi (caiita)

* BBICTABKa IIPOECKTOB, MPE3EHTALMH;

* IGMOHCTpAIUs SKCIIEPUMEHTA, KaueCTBEHHOM 33/1a4¥ C KaYeCTBEHHBIM (YCTHBIM WM B BUJE MPUJIOKEHHS, B TOM UKCIIe, IPE3EHTAINEH ) OMUCaHUEM Ipolrecca
Ha 3aHATHH, CI)CCTI/IBaJIe 9KCIICPUMCHTOB, (1)I/I3I/I'-ICCKI/IC OJIMMIIMaAbI.

KaJIeH)IapHO-TeMaTI/I‘IeCKOC INJJAHUPOBAHUEC 7 KJaace

/0 | IpOBeACHUs 00opyAOBaHMSA LEHTPA
€CTEeCTBEHHOHAYYHOM U TEXHOJIOTHYeCKoil
HanpasjJeHHOcTel «Touyka pocTa»

Ilnan | Pakr

No | Jlata Tema 3ansaATHSA Hcnonb3oBanue MIPUMEYAHUE

1. BBenenue (14)

1 [07.09 | | BBoziHOE 3amsTHe. [lenn u 3amaun Kypea. TexHuka 6e3onacoctd. | KommblotepHoe 060pynoBanue
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2. PoJsib 3kcniepuMenTa B KU3HU YesioBeKa (34)

14.09 Cucrema e1MHHUIIL, IOHATHE O Kommsroreproe o0opynoBanue
2 IPSIMBIX ¥ KOCBEHHBIX U3MEPECHUSX
21.09 Du3NYeCcKuil IKCIIEPUMEHT. O6opynoBaHue U JEMOHCTPAIIHIA

Bunel pusndeckoro skcrnepuMeHTa.
[TorpemnocTs u3mepenus. Buast
MOrpeiHocTel u3mepeHus. Pacuér
3 NOTPEIIHOCTH U3MEPEHHUSL.

28.09 JlaboparopHas pabota
«3mepenne ooObeMa TBEpAOTro
tenay. [IpaBuna opopmieHus

ObopynoBanue Is
7a60paTOPHBIX pabOT U YUCHUYECKUX OIBITOB

4 nabopaTopHO pabOTHI.
3. Mexanuka (84)
05.10 PaBHOMEpHOE U HEPABHOMEPHOE ObopynoBanue s
5) JIBHJKCHHSL. 1a00paTOpHBIX PadOT M YYEHMUYECKHUX ONBITOB (Ha
12.10 ['padmyeckoe npencraBieHue Oase xommtexros At OI'D)
6 JIBHKEHHUS.
19.10 Pemenue rpaguyeckux 3anad,
pacuer MmyTu U cpeHeil CKOPOCTH
7 HEPaBHOMEPHOTO JIBUKEHUS.
26.10 [ToHsiTve MHEPLMH U UHEPTHOCTH.
LlenTpoberxHas cuia..
9 09.11 Cuia ynpyrocTtu, CHjia TpeHuUs O6opynoBanue ais
16.11 JlaGopatopuas paboTa 1ab0paTOpHBIX PadOT M YYEHMUYECKHUX OMNBITOB (Ha

«Hccnenosanue 3aBUCUMOCTH
CHUJIBbl YIIPYTOCTH, BOSHUKAIOIIEH B
NpyXXHHE, OT CTeNeHH edhopMaluu

10 IPYXKUHBD.
23.11 JlaGopaTtopHnas pabota
11 «Onpenenenue KodppureHTa

6aze komruiekToB st OI'D)
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TPEHUs: Ha TPUOOMETpe.

12

30.11

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTH
CUJIBI TPCHUSA OT CHUJIBL
HOPMAJILHOTO JIABJICHUS.

ObopynoBanue s
71a00paTOPHBIX pabOT U YUCHUYECKUX OIBITOB

4. 'mapocraTuka (124)

13 | 07.12 ITnotHoCTh. 3aaua naps I'epona Oo6opynoBaHue A7 IEMOHCTPAIHA
14.12 Pemenue 3aga4 moBwIIEHHON
CJIOXHOCTH Ha pacyeT INIOTHOCTH
14 BEILIECTBA.
21.12 Pemenne 3amay moBRIIIEHHONR O6opyaoBaHue IS IEMOHCTPAIIHIA
15 CIIO’)KHOCTH
28.12 JlaByieHue KUJIKOCTH M Ta3a. 3aKOH
16 [MTackans
17 | 11.01 Coo01maronirecs: CoCy/sbl.
18.01 JlaGoparopHas paboTa Oo6opynoBanue st
18 «H3roroBienne Mosenu (OHTaHA 71a00paTOpHBIX PabOT U YYEHHYECKHX ONBITOB (Ha
25 01 JlaGopatopHas paboTa 0a3ze kommekToB ais OI'D
19 «M3rotoBnenue moaenu GpoHTaHa»
01.02 3akoH [lackains. /laBneHue B
KUJKOCTSX U rasax.
['unpaBnuyecKue MamIuHBI.
20 CooOmaromuecs COCy/Ibl.
08.02 BrrtankuBaromias cuna. 3akoH ObopynoBanue Ui JEMOHCTPAIIHA
21 Apxumena.
15.02 JlaGoparopHas paboTa O6opynoBanue ais
«BbIICHEHUE yCIIOBUS TIABAHUS 1a00PaTOPHBIX PAOOT M YICHUYCCKUX OIBITOB
22 TEI».
23 | 22.02 bnok 3ama4 Ha 3axoH [lackais, O6opynoBanue sl JEMOHCTPAITUNA
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3aKOH ApXUMe/a.

24

01.03

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

5. Cratuka (104)

25 | 15.03 brnok. Ppruar. O6opynoBaHue A7 IEMOHCTPAIHiA
26 | 29.03 PaBnoBecue TBepapIx Tes. MoMeHT cuiibl. [IpaBuio MOMEHTOB.
27 | 05.04 IlenTp Tsxectu. MccnenoBanue pa3inuyuHbIX MeXaHudeckux cucteM | O0opynoBaHue Aiis AEMOHCTpaluii
12.04 KomOuHupoBaHHbIE 331a4H,
28 UCIIOJNIB3Ys YCIIOBHSI PABHOBECHSL.
19.04 KoMOuHMpOBaHHBIE 331a4H,
29 UCTIONB3YS YCIIOBUSI paBHOBECHS
26.04 JlaGoparopHas paboTa Oo6opynoBanue st
«H3roroBnenue padoraromiei 7a00paTOPHBIX pabOT W YUYEHHYECKHX OIBITOB (Ha
cuctemsl 6J10k0BY». OdopmieHne 0a3ze kommiekToB A OI'D
30 paboTHI.
10.05 Pa6ota Hax mpoexkToM «bioku».
JlaGopaTtopHnast pabota
«M3roroBnenue paboTaromieit
31 CHCTEMBI OJIOKOBY.
17.05 JlaboparopHas paboTa ObopynoBanue s
«M3roroBnenue paboTtaromieit 7a00paTOPHBIX pabOT U YUSHHUYECKUX OIBITOB
32 CUCTEMBI OJIOKOBY.
33 | 24.05 Odopmirenne pabOTHI. KommnbroTepHoe o0opympoBaHue
34 | 31.05 3amuTa MPOEeKTOB.
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KasengapHo-remaTtudeckoe mjianupoBanue 8 kiace

Ne | Jlata Tema 3aHaATHA
/T | IPOBEACHUS

Ilnan | dakr

Hcnoab3oBanue

000py10BaHUS LIEHTPA
€CTECTBEHHOHAYYHOI ¥ TEXHOJIOTMYeCKOi
HanpasjeHHocTeld «Touka pocray»

IIpUMEYaHue

1. BBenenue (14)

1 ]07.09 | | BeoHoe 3ansTue. Lleu v 3a1aun Kypea. TexHuKa 6e301aCHOCTH.

KommnbrorepHoe o6opynpoBanme

2. TenioBble siByenus (12 u)

«M3mepenne ynenpHon
TEIJI0EMKOCTH Pa3InYHBIX

2 14.09 Pa3nooOpa3sue TeroBkIX sABICHUN. TEMI0BOE pacIMpEeHHUE TEIl. KommerotepHoe o6opynoBanue
21.09 JIaGoparophas paboTa Ob6opynoBanue ais
«VI3MeHeHwsI JUTMHBI Tela TPU 7a00paTOpHBIX PabOT M YYCHUYECKHUX
3 HArpeBaHUU U OXJIAXKICHUN. OIIBITOB
28.09 Tennonepenauya Habmonenue O6opynoBanue Uit IEMOHCTPAIIHiA
TETJIONMPOBOHOCTH BOJIBI U
4 BO3/1yXa.
05.10 JIaGoparopHas paboTa Ob6opynoBanue as

7abopaTOpHBIX pabOT U YyYEHUUYECKUX
onbITOB (Ha 6a3e koMIiekToB st OI'D

5 BEILIECTBY.
12.10 [InaBnenue u oTBEpIeBaHUE.
JIaGoparopHas paboTa «OTIaMBKa
6 napauHOBOTO COJTATHKAY
19.10 JIaGoparopHas paboTa ObopynoBanue ast
«HabmroneHue 3a miaBlIeHHEM 7a00paTOpHBIX  pabOT W YYCHUUYECKUX
7 JIBIAY OIILITOB
26.10 Pemtenue onmuMnuaaHbIX 3aga4 O6opynoBanue T TEMOHCTpAITHit
8 Ha ypaBHEHHE TEIMJIOBOro OajiaHca
09.11 Pemtenue onmuMnuaaHbIX 3aga4 O6opynoBanue Tl TEMOHCTpAITHit
9 Ha pacy€T TEIUIOBBIX MPOIIECCOB
10 | 16.11 JIaGoparopus kKpucTamiorpaduu.
11 | 23.11 Wcnapenue u koHaeHcanusl. O6opynoBanue sl TEMOHCTPAIII
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30.11 CocraB atmMochephl, OO6opynoBaHue aJis1 JEMOHCTPALIHHA
HaOII0IeHUE TIepexoa
HEHACBIIIICHHBIX ITAPOB B
12 HACBIICHHBIC.
13 | 07.12 BriayxHoCTh BO3/TyXa Ha pa3HBIX KOHTHHEHTaX OO6opynoBaHue I IEMOHCTPAITHI

3. DJleKTpUYecKne s

BJieHud (84)

14.12 Mukpomup. Monenu atoma, OO6opynoBanue AJisi JEMOHCTPALIUA
14 cyuiecTBoBaBIue 0 Havyana XIX
21.12 Ucropust oTKpbITHS U JEHCTBUS Kommnbroreprnoe o6opynoBanue
15 raJbBaHUYECKOTO dJIEMEHTA
28.12 Hcropus co3panus 251eKTpodopHO
16 MAaIIUHBI
11.01 OmnbiTel BonpTa. Dnexkrpuyeckuii Kommnbroreprnoe o6opynoBanue
17 TOK B 2JIEKTPOJINTAX.
18.01 Pemenue onnMnnaaHbIX 3aa4 Ha O6opynoBanHue Il IEMOHCTPAIIHA
18 3aKOHEI ITOCTOSIHHOI'O TOKa
25.01 Haomroienne 3aBUCUMOCTH O6opynoBanue Il IEMOHCTPAIIHA
COIPOTHBIICHUS TIPOBOJTHUKA OT
19 TEMIIEPATYPHI.
01.02 JIaboparopHast pabota O6opynoBanue st
«OrnpeneneHne CTONMOCTH 7a00paToOpHbIX pabOT W YUYEHHYECKHUX
M3PACXOJ0BAHHON AJIEKTPOIHEPT U onbITOB (Ha 6a3e koMriekToB 11t OI'D
10 MOIIHOCTH MOTPEOUTENS U TIO
20 CUETUUKY»
08.02 Pemtenue onmuMnuaaHbIX 3aga4 O6opynoBanue T TEMOHCTpAITHit
21 Ha TEIUIOBOE JIEHCTBUE TOKA

4. D1eKTPOMArHUTH

ble siBjeHus (34)

15.02 DNEeKTPOMarHUTHBIE SIBJICHHUS. O6opynoBanue Tl TEMOHCTpAITHit
22 DNIEeKTPOU3MEPUTEILHBIE TPUOOPHI.

22.02 MarnuTtHag aHoMaianst. MarHuTHEIE O6opynoBanue Tl IEMOHCTpAITHit
23 Oypu
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Ilnan | dakr

€CTEeCTBEHHOHAYYHOU U TeXHOJIOTNYeCKOil
HanpasjeHHocTel «Touka pocra»

01.03 PaznoBugHOCTH
AJIEKTPOBUTATEIICH.
24
5. OnTuveckue sisjeHust (74)
15.038 HcTouHuku cBeTa: TEIIOBBIE, Ob6opynoBanue AJsi IEMOHCTPALTUI
25 JIFOMUHECLIEHTHEIE
29.03 MHoOrokpaTHoe n300pakeHHue
npeaMeTa B HECKOJIBKHX TTIOCKHX
26 3epKaJiax.
05.04 N3roToBUTH NEPUCKOII U C €TO O6opynoBanue JUist 1€MOHCTpaLHii
27 ITOMOIIIbIO TTPOBECTH HAOJIIOICHUS
12.04 [IpakTHueckoe UCIOIb30BaHUE O6opynoBanue Uil 1€MOHCTpaLHi
28 BOTHYTBIX 3€pKal
19.04 3puTenbHbIE WITIO3UH, O6opynoBanue il 1€MOHCTpaIUil
MOPOYKAaeMble MPEIOMIIEHUEM
29 cBeta. Mupaxu.
30 | 26.04 Pa3BuTHE BOJOKOHHOW ONTHKU
10.05 Hcnonp30BaHne 3aKOHOB CBETA B
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 | 17.05 ABTOMAaTHKa B HAIICH KU3HU . KommprorepHoe o6opypoBanme
33 | 24.05 Panno u teneBunenue
31.05 ANbTepHAaTUBHBIC HICTOUHUKHU
34 sHepruu. Buabl anekTpocTaHnii
KanenpapHo-temaTnyeckoe niiaHupoBaHue 9 Kiace
No | Jlata Tema 3ansaTust Hcnoab3oBanue MpUMEYaHue
/0 | IpOBeACHUs 000py/10BaHMsA LIEHTPA
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1. Beenenue (14)

1 ]01.09 | | BeoHoe 3ansTue. Llenw u 3a1aun Kypea. TexHuKa 6e30TaCHOCTH.

| Kommnbiorepnoe o6opynoBanue

2. Kunemartuka (7 4)

08.09 CrocoOsI ormcanus OO6opymoBaHue AJis1 JEMOHCTPALIHHA
2 MEXaHHYECCKOT'O JIBUKCHHMS

15.09 [IpsiMonuHEITHOE paBHOMEPHOE OO6opynoBaHue aJis1 JEMOHCTPALIHHA

JBUKEHUE 110 TuIocKocTru? CMoTps

3 U3 KaKOW TOYKH HAOJI0IaTh

22.09 OTHOCUTENBHOCTD JIBHXKECHHUSI. OO6opynoBanue aJisi JeMOHCTPALIHI
4 CnosxeHue IBUKEHUIA.

29.09 Jlabopamopuvie pabomul. O6opynoBanue ISt

«3yuenue nBuKeHUs: CBOOOIHO
najaroiero tenay, «Mzyuenue
5 JIBUKEHHMSI T€JIa 110 OKPY>KHOCTH

na60paT0prlx pa60T " YUCHHUYCCKHUX OIIBITOB

06.10 Kak u kyna nonerena BuniHeBas
koctouka? Pacuer TpaekTopuu
JIBUKEHHSI TEJ M TIePCOHAXKEH

O6opynoBanue Il IEMOHCTPAIIHA

6 pacckasoB P.Pacnn o MronxayseHe
13.10 Hcropuueckas peKOHCTPYKLIHS O6opynoBaHue Il IEMOHCTPAIIHA
ONBITOB ["asiiiest Mo ONpeaeIeHUuo
Il YCKOpEHHUS g.
20.10 Omnpenenenne CKOPOCTH ObopynoBanue A5l IEMOHCTPAITUI

PaBHOMEPHOTO JABUKEHUS MIPU
HCIIOJIb30BaHUU TPEHaXepa

8 «OeroBast TOPOKKa.

3. lunamuxka (84)
27.10 Cuna Bomnu, cuna yOeKIeHUS WITN O6opynoBanue Tl TEMOHCTpAITHit

9 cuia - Gu3ndecKas BeNUnInHa?
10.11 Jlabopamopmuas paboma: OO6opynoBanue ajist

10 «M3mepeHne Macchl Tenay 71a00paTOPHBIX PabOT M YIEHUYECKUX OMBITOB
17.11 JIBu>xeHue tena noj ASHCTBUEM

11 HECKOJIbKUX CHJI
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24.11

HBI/I)KGHI/IC CHCTEMBI CBA3aHHBIX

OO6opynoBaHue aJis1 JEMOHCTPALIHHA

12 TEN

01.12 Jlabopamopuwsie pabomul: «3ydeHne TpEHUS CKOJIbKEHUS OO6opynoBanue st
13 71a00paTOPHBIX PabOT M YICHUYECKUX OMBITOB
14 | 08.12 JlnnaMyKa paBHOMEPHOTO JBMIYKEHUS 110 OKPYKHOCTH O6opymoBaHue 1151 JEMOHCTPAITHIA

15.12 Hcropus pa3BuTHs NpeACTaBICHUI OO6opynoBaHue AJis1 JEMOHCTPALIHHA
15 o Bcenennoii. ConneyHnas cucrema.

22.12 OTKpBITHS HA KOHYHKE TIepa. O6opynoBanue Uit IEMOHCTPAIIHA

[TepBbIe UCKYCCTBEHHBIC CITYTHUKH

16 3eMiIn.

4. UmnyJbce.

3aKoH coxpaHeHHsi UMITYJbca (34)

17 | 29.12 Kak BBI IXTYy Ha30BeTe... KommsrotepHoe o6opynoBanue
18 | 12.01 PeakTuBHOE ABMXKEHUE B IPUPOJIE.

19.01 PaccniemoBanue JITTI ¢ momorisio KommerotepHoe o6opypoBanue
19 3aKOHA COXPaHEHMsI HMITyJIbCa

5. Cratuka (24)

26.01 Jlabopamopnas paboma: Ob6opynoBanue as
«OrnpeseneHune eHTPOB Macc 71a00paTOPHBIX pabOT U YUEHUYECKUX OIBITOB
20 pa3NUYHbIX TeJ (TpH c11oco0a)»
02.02 [TpuMeHeHHne TPOCThIX MEXaHU3MOB B CTPOUTENBCTBE: OT 3eMJIIHKU 10 | KommbroTepHoe 060pynoBaHue
21 HebocKkpebda

6. Mexanuyeckue Koje0aHus ¥ BOJHBI (34)

22 | 09.02 Buipl MasTHUKOB M X KoJieOaHUH
23 |16.02 Urto nepenocut BosiHa?
24 | 02.03 KonebarenbpHbIE CHCTEMBI B TPUPOJIE U TEXHUKE

O6opynoBanue Uil 1€MOHCTpaIil

7. DIIeKTPOMATHUTH

ble KOJ1e0aHusi M BOJIHBI (24)

09.03 OKcrnepuMeHTalIbHAs ITPOBEPKa KomnbroTepHoe o6opynoBaHue
25 cBoiicTB DM BOJIH.

16.03 HccnenoBanue 351€KTpPOMarHuTHOTO KommerorepHoe 06opynpoBanue
26 m3nydernst CBU-neun
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8. OnTuka (4u)

30.03 . I3roToBnenue Moaenu KomnbroTepHoe o6opymoBaHue
27 KaJIeHI0CKOIIA.

06.04 DKcrnepuMeHTalIbHas IIPOBEPKa Ob6opynoBaHue AJsi IEMOHCTPALTUI
28 3aKOHA OTPAKEHUS CBETA.

13.04 Jlabopamopuas paboma: OO6opynoBanue aJjist

«M3mepenune nokazarens 71a60paTOPHBIX padOT U YUYCHHUUECKUX OIMBITOB

29 MIPETIOMJIICHHUST BOJIBI

20.04 Kak ornunuarores nokasarenu O6opynoBanue JUisl 1€MOHCTpaLHi
30 MIPEJIOMJICHU S [IBETHOTO CTEKJIa
9. ®du3uKa aToMa U ATOMHOT0 siipa (44)

27.04 [TornomieHune u ucmyckaHue cBeTa KommsrotepHoe o6opynoBanue
31 atomamu. ONTHYECKUE CIIEKTPHI. Kommnbroreprnoe o6opynoBanue
32 | 11.05 Nzmepenue KIIJ] conneunoit 6atapen

18.05 Bnustare paauoakTHBHBIX
33 U3JIy4EHUH Ha )KUBbIE OPraHU3MBbI

25.05 CriocoOBI 3amuThI OT
34 PaZiMOaKTUBHBIX U3ITy4YEHUN




