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PABOYAA ITPOI'PAMMA

BHEYPOUYHOH IeATEJIbHOCTH
«3aHuMarTeabHasA (PU3UKA»

Touka pocra
o OOIT ocHOBHOTO 00111€TO 00pa30BaHUS

YpoBeHb 0011eT0 00pa3oBanHus (KIIACC): 0CHO8HOe 00wee obpazosanue, T - 9 Kiaccol
KommaectBo wacos: 34 yaca (7 knacc), 34 uaca (8 knacc), 34 waca (9 knacc)

Vuaurens: [[eimbanosa E.HU.

TOUYUYKA  POCTA

r. [loponaiick



2022
ITosicHuTEIbHAA 3alICKA

Pabouas mporpaMmMa BHEYpOUHOU JEATENLHOCTH MO (U3uKe Ut 7 - 9 KI1acCcoB COCTaBIIeHA
Ha OCHOBE IPUMEpPHOM nporpamMMmel mo ¢usuke g 7 — 9 kimaccoB (moj penaxiuen
[Tepobimkuna.), M.: «IIpocBemenne», 2017 u cooTBeTCTBYET
- OepepanpHomy 3akoHy «O0 oOpa3zoBanum B Poccuiickoit ®eneparun» Ne273-D3 ot
29.12.2012 rona;

-OenepanbHOMy  00pa3oBaTelbHOMY  CTaHAApTy  OCHOBHOro  oOmiero  oOpa3oBaHus,
YTBEPXKAEHHOMY NpHKa3oM MuHucTepcTBa oOpa3zoBanus u Hayku P® Nel897 or 17.12.2010
rojia;

-IIpuka3sy MunucrepcrBa obpasoBanust u Hayku P® Nel577 or 31.12.2015 r» O BHeceHuu
U3MEHeHUH B (QenepanbHblii 00pa30BaTENbHBIM CTaHAAPT OCHOBHOI'O OOLIEro 00pa3oBaHMI,
YTBEP)KAEHHBIN npukazoM MunHcTepcTBa 00pazoBanus u Hayku P®D» Nel897 or 17.12.2010
roja»

-O0pa3oBatenbHON ITporpaMmMe OCHOBHOTO O0IIIero 00pa3oBaHus;

-Yye6HOMY u1any OVY;

- [IpumepHOii MporpaMmme OCHOBHOTO 0011Iero o0pazoBanus 1o (usuke (6a30BbI yPOBEHB).

[Iporpamma paccuntana  Ha 34 yaca — 1 yac B Hexmento B 7 kimacce, 34 yaca — 1 gac B
Heaelo B 8 kiacce, 34 yaca — 1 yac B Hezenmo B 9 Kjacce.

JlanHas pabodyasi mporpamma BHEYPOYHOH JeATesbHOCTH Mo (u3uke 111 / — 9 KiaccoB
cocrasiieHa Ha ocHoBe OOIT OO0 MBOY COLI Ne8r. ITopoHaiicka u ¢ y4€TOM METOJHYECKUX
peKOMeHalui 10 CO3/1aHuI0 U (YHKLIMOHUPOBAHUIO B 0011€00pa30BaTEIbHBIX OpraHU3aIUsX,
PacIoOJIOKEHHBIX B CEJIbCKOM MECTHOCTH U MaJIbIX TOpoAax, EHTPOB 00pa30BaHMs €CTECTBEHHO-
HAY4YHOH M TEXHOJOrMYHOW HampaBieHHocTel («Touka poctay) (YTBEpXkAEHBI paclopsKEHUEM
MunuctepcrBa mpocsemieHuss Poccuiickoit  ®epepanuun ot 12.01.2021 1. Ne P-6) wu
npeaycMaTpuBaeT MpOBEJIEHHE 3aHATHI € MCIOJIb30BaHMEM 000pynoBaHMs IeHTpa «Touka
pocTta»

I[Inanupyembie pe3yabTaTbl OCBOGHHSI NPOrPaMMbl BHEYPOUYHOH  /1eATEJbLHOCTH
«3aHuMaresnbHasi ¢u3nKa» (¢ HcHoJb3oBaHueM ofopynoBanusi «Touka pocra»)B 7-9
KJIaccax.

Peanu3zanus nporpaMMel ClIOCOOCTBYET JOCTHKEHUIO CIEAYIOLIUX Pe3yabTaTOB:
JInunocrTHeIe:

B cdepe MMYHOCTHBIX YHUBEpPCATBHBIX YU€OHBIX AEHCTBUHN ydaluxcs:

* y4eOHO-II03HABaTEIbHBI MHTEPEC K HOBOMY y4eOHOMY MaTepually M croco0aM peuieHHs
HOBOM 3aJa4HU;

* OpUEHTAIlMs Ha MMOHMMAaHHWE NMPUYHMH ycIliexa BO BHEYUYEOHOW NeATEIbHOCTH, B TOM YHCIE Ha
caMOaHaJIM3 U CAMOKOHTpPOJIb pe3ysbTaTa, Ha aHallu3 COOTBETCTBUS PE3YJIbTaTOB TPEOOBAHUSAM
KOHKPETHOM 3a/1a4H;

* CIIOCOOHOCTB K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIEITHOCTH BHEYUEOHOH e TETbHOCTH;
Obyuaiowuiics NOIYYUM 03MOACHOCMb O (POPMUPOBAHUS!

* BHYTPEHHEH IIO3MIMM IIKOJIbHMKA HAa YPOBHE IOJOXHUTEJIBHOTO OTHOLIEHUS K IIKOJE,
MOHMMAaHHS HEOOXOJIMMOCTH YY€HUs, BRIPAXKEHHOI'O B Mpeo0siajaHui y4eOHO-TI03HaBaTEeNbHbIX
MOTHBOB;

* BBIpQKEHHOM YCTONYMBOM yueOHO-1103HABATEIbHON MOTHUBALIUY YYEHUS;

* YCTOMUMBOTrO yueOHO-T103HABATEILHOI'0 HHTEPECA K HOBBIM OOIIMM CIIOcO0aM perieHus 3a/1a4.

MeranpeamerHble:

B cdepe peryasiTHBHBIX YHUBEPCATBHBIX YUEOHBIX ACHCTBUN yJaIluXcs:

* IUIAHUPOBAaTb CBOM JEHCTBUS B COOTBETCTBMM C IIOCTABICHHOW 3aladedl M YCIOBUSIMHU €€
peanu3anuy, B TOM 4KCJIe BO BHYTPEHHEM ILIAHE,

* YUUTBIBAaTh YCTAHOBJICHHBIE MPABUJIA B INIAHUPOBAHNUU M KOHTPOJIE CIIOCO0A PELICHNUS;



* OCYIIECTBIISITh UTOTOBBIN U MOIIATOBBIN KOHTPOIB IO PE3YIbTaTY;

* OLICHUBATh MPABUJIBHOCTH BBINOJHEHUS JCHCTBHS Ha YpOBHE aJ€KBATHOI PETPOCHEKTUBHOM
OIICHKU COOTBETCTBHSI PE3yJIbTATOB TPEOOBAHUSAM JAaHHOU 33791 U 33JJa9HOM 00J1acTH;

* QJIeKBaTHO BOCIPUHUMATh MPEIJIOKEHUS U OLEHKY Y4YWTeleH, TOBapHILeH, poauTeseld u
JIPYTUX JIIOACH;

* pa3nuy4aTh Crocod U pe3ysabTar JeiHCTBUS.

Obyuarowuiics noyyum 603MOACHOCMb HAYUUMCA:

* B COTPY/IHUYECTBE C YUUTEJIEM CTaBUTh HOBBIC yUueOHbBIE 3a/1a4u;

* MPOSIBJISITH IO3HABATEIHHYIO HHUITUATHBY B YU€OHOM COTPYIHUYIECTBE;

* CaMOCTOSITENIbHO aJIeKBATHO OLIEHUBATH IMPABWJIBHOCTH BBHIMOJHEHUS ACUCTBUS M BHOCHUTH
HEOOXOJMMBbIE KOPPEKTUBBI B HCIIOJIHEHHE KakK IO XOJIy €ro peaju3aldu, TaK U B KOHILE
IEUCTBUSL.

B cdepe no3naBaTebHBIX YHUBEPCATbHBIX YIEOHBIX JEHCTBHUM ydaluxcs:

* OCYWIECTBIISITh MOUCK HEOOXOMUMON WH(pOpPMAIMU JUTS BBIOJHEHUS BHEYYEOHBIX 3a/JaHUI C
UCIIONIb30BaHUEM Y4YeOHON IUTEpaTypbl U B OTKPHITOM HH(OPMALMOHHOM MPOCTPAHCTBE,
SHIUKJIONEANM, CIPAaBOUYHUKOB (BKJIIOYasl JJIEKTPOHHBbIE, LU(QPOBBIE), KOHTPOIUPYEMOM
MIPOCTPAHCTBE

WHrephera;

* OCYLIECTBJIATH 3amUCh ((PpuKcaiio) BHIOOPOUHON HMHPOpPMAIMK 00 OKpYKAIOLIEM MHpPE U O
cebe caMoM, B TOM YHUCIIE ¢ TOMOIIbI0 HHCTpyMeHTOB UKT;

* CTPOUTH COOOIIIEHUS, POCSKTHI B YCTHOM M MUCbMEHHOM (opme;

* IPOBOJIUTH CPABHEHUE M KJIACCH(DPHUKAIINIO TIO 33JJaHHBIM KPUTEPHSIM;

* YCTaHABJIMBATH MPUUYUHHO-CJICICTBEHHBIEC CBSI3U B U3y4aeMOM KpPYT€ SBICHUMH;

* CTPOHUTH pacCCyXJeHUs B (OpME CBSI3M MPOCTHIX CYXKACHHH 00 OO0BEKTE, €ro CTPOCHHH,
CBOICTBAx U CBA3aX;

Obyyarowuiics NOIYUUM 803MONACHOCTNb HAYYUMBCA.!

* OCYIIECTBJISATh PACHIMPEHHBIN MOUCK MH(POPMAIIMU C UCIOIb30BAaHUEM PECYPCOB OMOINOTEK U
cetu MuTepHer;

* 3amuchIBaTh, (PUKCUPOBATH HHGOPMALMIO 00 OKPYXKAIOMIUX SBJICHUSX C IOMOILBIO
uHctpymenToB UKT;

* OCO3HaHHO U MPOM3BOJIBHO CTPOUTH COOOIIEHUS B YCTHON M MUCbMEHHOM (opMe;

* OCYLIECTBJIATH BBIOOP Hambosee 3((EeKTUBHBIX CIIOCOOOB pELIeHMs 3a/ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBH;

* CTPOUTH JIOTUYECKOE PACCYXKJECHUE, BKJIKOYAIOIIEE YCTAHOBJICHHWE NMPUYMHHO-CIIEICTBEHHBIX
CBsI3€;

* MOT'YT BBINTM Ha TEOPETHUYECKHH YPOBEHb DEILEHUS 3a/Jay: PELICHUE I10 ONpPEAEIECHHOMY
IUIaHy, BJIaJIeHUE OCHOBHBIMU IMpPHEMAMU PEIICHHS, OCO3HAHHUS NESATEIbHOCTH IO PEUICHUIO
3a/1a4H.

B chepe koMMyHUKATHBHBIX YHUBEPCATBHBIX YUEOHBIX NEHCTBUIN yUaIIUXC:

* aJeKBaTHO HCIIOJIb30BaTh KOMMYHHKATUBHBIC, TPEXKIE BCErO - pEYEBBbIC, CPEACTBA IS
pelIeHus Pa3TMYHbIX KOMMYHUKATUBHBIX 33/1a4, CTPOUTh MOHOJIOTHYECKOE COOOIIEHNE, BIAIETh
JUAJIoTHYecKOr (OpMONM KOMMYHHUKAIIUHU, WCTONB3Ys, B TOM YHCJIE CPEJCTBA U WHCTPYMEHTHI
UKT u gucTaHiMOHHOI'0 OOIIEHHUS;

* TOTTyCKaTh BO3MOKHOCTB CYIIIECTBOBAHHUS y JIFOACH Pa3IUYHBIX TOUEK 3PEHUsS, B TOM YHUCIIEC HE
COBMAJIAIONIUX C €r0 COOCTBEHHOW, U OPUEHTUPOBATHCS HA MO3UIMIO MapTHEpa B OOIICHUU H
B3aMOJCHCTBUM;

* YUYUTHIBATh pa3HbIE MHEHHUS M CTPEMHUTBHCS K KOOPAWMHAIMU PA3IUYHBIX MO3ULMUNA B
COTPYIIHUYECTBE;

* opmynupoBaTh COOCTBEHHOE MHEHUE U TIO3ULIUIO;

* IOTOBAPUBATHCS M IPUXOIAUTH K OOIIEMY PEIICHUIO B COBMECTHOM JIEATEILHOCTH, B TOM YHCIIE
B CUTYyalluu CTOJIKHOBEHUSI HHTEPECOB;

Obyuarowuiics noyyum 803MOACHOCIb HAYYUMbCSL:



* YUUTBIBATh U KOOPJMHUPOBATH B COTPYIHUYECTBE OTIIMYHBIE OT COOCTBEHHOMN MO3UIIUH IPYTUX
JIFOJICHA;

° y‘-II/ITBIBaTb pa3HBIC MHCHUSA N I/IHTeperI 148 O60CHOBBIB3,TL CO6CTBCHHYIO IIO3UILIHIO,

* IOHUMAaTh OTHOCUTEIHPHOCTh MHEHHH | ITOJX0/I0B K PEIICHHUIO TPOOJIEMBI;

o aprMeHTI/IPOBaTL CBOKO IIO3HUIIMKO H KOOpIII/IHI/IpOBaTb € C MNo3ulusIMH HapTHepOB B
COTPYAHHYECTBE MPU BHIPAOOTKE OOIIIETO PEIICHHs] B COBMECTHOM JIEATEIIHOCTH;

¢ 3aJaBaTb BOHpOCBI, HCO6XOI[I/IMBIC JJI OpI‘aHI/ISaI_[I/II/I CO6CTBCHHOI7[ NCATCIIBHOCTU U
COTPYAHHYECTBA C MTAPTHEPOM;

o OCyu[ﬁCTBJISITb B3aI/IMHbII71 KOHTpOJIb MU OKa3bIBATh B COprI[HI/I‘ICCTBe HCOGXOHI/IM}/}O
B3aMMOIIOMOIIIb.

IIpenmeTtHbIe:

- OPHUEHTHPOBAThCS B SIBICHUAX U OOBEKTaX OKPYXKAIOIIETO MHpa, 3HATh TPaHUIBI HX
MIPUMEHUMOCTH;

- IOHUMATh ONpeeseHNs (GU3MUECKUX BEIMYUH U IOMHUTH ONPEIEISIoNnne GOpMYyIb;

- IOHUMATh KaKUM (U3NICCKUM MPUHIIUIIAM U 3aKOHAM TIOTYMHSFOTCS T€ WM UHBIC OOBCKTHI U
SBJICHUS IPUPOJIBL;

- 3HaHME MOJIEJIU MIOMCKA PELeHUH A1 3a71a4 1o (pusmkKe;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATHKHU.

- IpUMeYaTh MOJIENH ABJIEHUN U 00OBEKTOB OKPYXKAIOIIEr0 MUPA;

- aHAJIM3UPOBATH YCIOBHE 33a4U;

- nepeopMyaIupoBaTh U MOJECINPOBATh, 3AMEHATh UCXOJHYIO 3a/1a4y APYroii;

- COCTaBJIAATh IJIaH PELICHHUS;

- BBIJIBUTaTh U IIPOBEPATH MpeUIaracMble I PEUICHUS TUIIOTE3bI;

- BJIaJIETh OCHOBHBIMHM YMCTBEHHBIMH ONEPALUAMH, COCTABISIOLNIMMHU IOUCK PELICHUS 3a1a4H.

Coaep:xaHue NporpaMMbl BHEYPOUHOM 1€ TeIbHOCTH
7 kjacce

Beenenne. Beognoe 3ansarue. llenu u 3anaun kypea. TexHuka 6€301MacHOCTH.

PoJib 3xcniepuMeHTa B )KU3HHU YeJI0BEKa.

Teopus: 3yuntb OCHOBBI TeOopuM norpemHocTteid. [lorpemHocTd npsMbIX U KOCBEHHBIX
WU3MEpPEHUI, MaKCHUMajbHasi IIOTPEIIHOCTh KOCBEHHBIX M3MEPEHMH, YYET IOIpEHIHOCTER
U3MepeHuil mpu mnoctpoeHuu rpadukoB. llpencraBienue pe3ynbTaTOB H3MEpPEHUN B (opme
TabIMI U TpadUKOB.

IIpaxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEN MPUMEHSTH MIPH BHIMOIHEHUH 3KCIIEPUMEHTAIbHBIX
3aj1a4, NpaKTHYECKUX paloT. (¢ ucmoabp3oBannem odopynoBanus «Touka pocTay)
Xapakxmepucmuka 0CHOBHbIX 8UO08 0esAMeNTbHOCIU.

[TpuBoANTE TpUMEpPHl OOBEKTOB M3ydeHUs QU3UKU (pusnueckue sBieHHs, (HU3NUIECKOE TEJo,
BellecTBO, (¢u3nyeckoe tmone). Habmiomate u  aHanmusupoBaTh (DU3HUECKHUE SBICHUS
(puxcupoBaTe U3MEHEHUsI CBOWCTB OOBEKTOB, CPAaBHUBATh UX M 0000maTh). Ilo3HakoMuTbCS C©
AKCIEPUMEHTAJIbHBIM METOAOM HcciiefoBaHus npupoasl. COopka MpuOOPOB M KOHCTPYKLHUH.
Hcnonb30BaHue HM3MEpUTENbHBIX NPHOOPOB. BrInoiaHeHHe 1a0OpaTOpHBIX M MPAKTHYECKUX
pabot. JluarHocTvka W YyCTpaHEHUE HeucnpaBHocTeHnpuOopoB. BricTpanBaHue rumore3 Ha
OCHOBaHUU UMEIOUINXCS JAHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE M HepaBHOMEpHOE JBWXeHHE. | paduueckoe mpeacTaBIeHUe JBUKEHUS.
Pemenne rpaduueckux 3agau, pacueT MyTH M CPEIHEH CKOPOCTH HEPAaBHOMEPHOTO JIBUKEHHS.
[Tonstue muepuuu u uHepTHOCTU. LleHTpoOexHas cuina. IlpuMeHeHne NaHHBIX (U3NIECKUX
MOHATHH B KU3HEACATEILHOCTH YesloBeKa. Cuia ynpyrocTy, Cuia TPeHHUs.



Ilpakmuxa: ViccnenoBaHue 3aBUCUMOCTH CWJIBI YIPYIOCTH, BO3HMKAIOIIEH B IPYXKHUHE, OT
creneHn aedopmanuu npyxkuHbl. Onpenenenue kodpdunrenta TpeHUss Ha Tpubdomerpe. (¢
HCI0JIb30BaHUuEM o00opynoBanus «Touka pocray)

HccenenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT CHJIBI HOPMAJIbHOTO AaBJICHHUS.

Xapakmepucmuka 0CHOBHBIX U008 0esTMENbHOCIU.

Amnanu3 tabmui, rpadukoB, cxem. [Tonck oO0bsIcHeHHUS HaOII0MaeMBIM COOBITUAM. OTpeneneHne
CBOWCTB MPUOOPOB IO YepTEk)aM M MOAEISAM. AHAIN3 BOZHHKAIOIINX MPOOJIEMHBIX CHTYalUH.
H3o0paxaTrh cucTteMy KOOpIWHAT, BBHIOMpATh TENO OTCUETAa M CBS3BIBATh €0 C CUCTEMOU
KoopauHat. Mcronb30Barh CUCTEMY KOOPAMHAT JUIsl M3YyYEHUS MPSIMOJIUHEHHOIO JIBUYKEHUS
tena. COopka mnpuOOpoB U KOHCTpyKUMH. lcmonb3oBaHuE M3MEPUTENbHBIX MPHOOPOB.
Brimonnenne 1a00paTOpHBIX M MPAKTUYECKUX PadoT (¢ MCMOJIb30BAHHEM 000pPYI0BAHMA
«Touka pocray»). /luarHocTHKa W YCTpaHEHHE HEUCIPaBHOCTEH mpuOOpoB. BricTpanBanue
TUIIOT€3 Ha OCHOBAaHMM UMEIONIMXCA JaHHbIX. KOHCTpyWpoBaHHME U MOJEIHMPOBAHHUE.
BrimmonHenue 3agaHuii MO YCOBEpIICHCTBOBAHUIO NpuOOpoB. Pa3paboTka HOBBIX BapHUaHTOB
onbITOB. Pa3paboTka W TpoBEpKa METOAMKH SKCICPUMEHTAIBHOW paboThl. Pabora B Maibix
rpynnax. AHaJIM3UPYIOT, BbIOMpPAOT ¥ OOOCHOBBIBAIOT CBOE  peILICHHE, JICHCTBUSL.
[IpencraBienue pe3ynbTaTOB NApPHOM, TPYNIOBOM JAESATEIBHOCTH. Y4YacTMe B JHAJIOre B
COOTBETCTBUU C MPABUIIAMH PEYEBOTO MOBEIACHUS.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackans, ruapocTraTHdeckoe TaBJi€HHE, COOOLIArOIIHecs
COCYZbl, THJPABINYECKUE MAILIUHBI.

Ilpaxmuxa: 3adayu: BHITAJKUBAIOIIAs CHJIA B PAa3IMYHBIX CHUCTEMax; HpUOOphl B 3adayax
(coobmiarommecst COCYbI, THIPABINYCCKUE MAIIUHBI, PhIYard, OJOKH).

OKCIepUMEHTAIbHBIC 3aJaHU:

1 )u3mepenue cunsl Apxumena,

2)uzMepeHne MOMEHTa CHUJIbL, IEHCTBYIOIIETO Ha phlyar,

3)uzMepeHuepaboThl CHIIBI YIPYTOCTH NPH HOJbEME Ipy3a C IMOMOIIBIO IMOJBUKHOIO WIH
HETOIBM)KHOTO 0JI0Ka(C MCMoJib30BaHueM 00opyaoBanus «Touka pocray)

Xapaxmepucmuka oCHOBHBIX 8U008 OesIMENbHOCHIU:

AHanmu3 Tabmui, rpaduxos, cxem. Ilowck oObsicHeHHs HaOmomaeMbiM coObITHsM. COOpka
npubopoB M KOHCTpyKuMid. lcmonb3oBaHMe uW3MepHUTENbHBIX NpUOOpoB. BrimonaHeHue
71a00paTOPHBIX U MPAKTUYECKUX paboT. J{narHocTuka U ycTpaHeHne HEMCIPaBHOCTEN PHOOPOB.
BoicTpanBanue TruIoTe3 Ha OCHOBAHMM UMEIOIIMXCA JaHHbIX. KOHCTpyupoBaHue u
MojienrpoBaHue. Pabota B ManbIx rpymnnax. AHaJIU3UPYIOT, BBIOUPAIOT U 0OOOCHOBBIBAIOT CBOE
pemenue, neinctBus. IlpencraBneHue pe3ynpTaToB MapHOW, TIPYNIOBOM AESITEIBHOCTH.
[ToaroToBka cooOmieHWd W AOKJIAIOB. YYacTHE B JHAJIOT€ B COOTBETCTBHHM C IpaBUIIAMU
pPEYEBOr0 NOBEIEHNUS.

CrarTuka.

Teopus: bnok. Ppruar. PaBHOBecHMe TBepABIX TeNl. YCIOBUS pPABHOBECUSA. MOMEHT CHIIBL.
[TpaBmiio momentoB. LlenTp Tskectu. lccnenoBaHue pa3WYHBIX MEXaHHMYECKHX CHCTEM.
KomOuHnpoBaHHbIe 3a1a4u, UCIIOJIB3YsI YCIIOBHSI PABHOBECHS.

Ilpakmuka: VI3rotoBnenue paboTaOIMIEH CUCTEMBI OJIOKOB.

Xapakmepucmuka 0CHOBHBIX U008 0EAMENTbHOCIU.

AHanu3 tabnun, rpaduxos, cxeM. [louck o6bsicHenus HaOM0AaeMbIM coObITHsIM. Onpenenenue
CBOWCTB MPUOOPOB IO YepTekaM M MOAENAIM. AHAIN3 BO3HUKAIOUIMX MPOOJIEMHBIX CHUTYAIHi.
HaGnromaTe nelicTBUE€ MPOCTBIX MeXaHW3MOB. I[lo3HakOMHTBCS ¢ (PU3NUYECKOW MOJEIBIO
«abcomoTHO TBEpAOE Tenoy». PemaTs 3a1aun Ha MpUMEHEHHE YCIOBUs(TpaBUIIa) paBHOBECHUS
poiyara. I[IpuMmeHsTe ycioBue (MpaBUIIO) pPAaBHOBECUS phbluara s OOBSCHEHUS JEeHCTBUS
pa3IMYHBIX MHCTPYMEHTOB, MCIIONB3YEMbIX B TexXHHMKE U B ObiTy. COopka mnpuboOpoB u
KOHCTpYKUuH. Mcnonp30BaHue H3MEpPUTENbHBIX NpUOOpOB. BrimonHeHue nabopaTopHBIX U
IpakTUYecKux pabot. J[marHocTuka MycTpaHeHHE HEHCIPaBHOCTEW MpuOOpoB. BeicTpanBanue
TUIIOTE3 HAa OCHOBAaHMM MMEIOIUXCS JaHHbBIX. KOHCTpyHpoBaHME M MOJEIUMPOBAHME.
BrinonHenue 3agaHuii 1O YCOBEPLICHCTBOBAHHMIO MPUOOPOB. Pa3zpaboTka HOBBIX BapHUaHTOB
onbIToB. Pa3paboTka u mpoBepka METOUKU HKCIIEPUMEHTAIbLHOU PabOTHI.



PabGora B MampIx rpynmax. AHaJIW3UPYIOT, BbIOMPaOT M OOOCHOBBIBAIOT CBOE peEIICHUE,
nerctBud. llpencraBieHue pe3yabTaTOB MapHOM, TpynmoBoil aestenbHocTH. I[loaroroBka
coo01eHui U 10Kaan0B. OCyHIECTBIIAIOT CAMOOLIEHKY, B3aUMOOLIEHKY JIESITEIbHOCTU. Y4YacTue
B JIMAJIOTe B COOTBETCTBHUU C IIPABUJIAMU PEUEBOTO MOBEICHUSI.

8 kiacce

TenJioBble sIBJICHUS.
TermoBoe pacumupenue tei. [Ipouecchl I1aBiIeHus 1 OTBEPACBaHUs, UCIIAPEHUS U
koHAeHcauuu. Temnonepenaya. BnaxHocTs BO3iyxa Ha pa3HbIX KOHTHHEHTAX.
Jlemoncmpayuu: 1. Habmronenue TastHus Jibjia B BOJIE.
2. CKOpOCTh UCHIAPEHUSI PA3TTUYHBIX KUJIKOCTEH.
3. TeroBbIe ABUTATENH Oy IYILETO.
Jlabopamopnuie pabomet (¢ Hcnob30BaHueM 00opynoBanus «Touka pocra)

1. I3MeHeHust ITMHBI TeJla IPU HArPEBAHUU U OXJIAXKICHHUH.
2. OrnuBKa napaduHOBOrO CONIATUKA.
3. Habnronenue 3a miaBjaeHUEM JIbaa
4. OT uero 3aBUCUT CKOPOCTh UCHAPEHUS JKUJKOCTU?
5. HabmroieHue TenaonpoBOJHOCTH BO/BI M BO3/1yXa.
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU:
CaMocTosATeIbHO (GOPMYITUPYIOT ITO3HABATEIBHYIO 337ady. YMEIT C IOMOIIBIO BOIPOCOB
noObIBaTh  HejocTarolryto uHpopmanuoo. Mcnonp3oBaHue HM3MEPUTENBHBIX — MPHOOPOB.
Brinmonnenue nabopaTopHBIX H  MpakTUYeCKuX paldoT. JlmarHoctuka W yCTpaHEHUE
HEUCHPAaBHOCTEH mpuOOpoB. BricTpanBaHMe TUMOTE3 HAa OCHOBAHWM HMEIOLIUXCS JIaHHBIX.
KoHcTpynpoBanue u MojieIupoBaHue.
BrmmonHeHue 3agaHuil MO YCOBEpIICHCTBOBAHUIO TpUOOpoB. Pa3paboTka HOBBIX BapHUaHTOB
onbITOB. Pa3paboTka M mpoBepka METOAMKH SKCIIEPUMEHTAIbHON paboThl. PaboTa B Mambix
rpynnax. AHaJIM3UPYIOT, BbIOMpPAlOT U  OOOCHOBBIBAIOT CBOE  pELICHHWE, JIEHCTBUS.
[IpeacraBnenre pe3ynbTaTOB MNApHOM, TPYNIOBOM MAESATENBHOCTU. YUacThEe B Juajore B
COOTBETCTBUU C IIPABUIIAMH PEUEBOTOIIOBEICHMUSI.

DJleKTprYecKHe IBJIeHUS.

Mukpomup. Mozenu atoma, cymectsoBasiuye 10 Hagana XIX. Mcropust OTKpBITHS U AEUCTBUS
raJlbBAHMYECKOro 3yieMeHTa. VMcropust cosnmanus snekrpodopHoit Mamwuubl. OnbiT Bonbra.
DNEKTPUYECKUH TOK B DJIEKTPOIUTAX.

Hemoncmpayuu: (¢ ncnosib3oBanueM odopynoBanus «Touka pocray)

1. Monenu aTtomMoB.

2. 'anbBaHUYECKHE PJIEMEHTHI.

3. Pabota snektpodopHOMMAIINHEI.

4. OnbiTel Bonbera u I'anbBanm.

Jlabopamopnvie pabomoi:

1. Co3gaHue rabBaHMYECKUX 3JIEMEHTOB U3 MOAPYYHBIX CPEJICTB.

2. DNEeKTPUYECKUHN TOK B )KHIKOCTSIX.

Xapaxmepucmuxa OCHOBHBIX BUJIOB J€ATEIbHOCTH:

VYHpaBisioT cBOEH IMO3HABATENbHOM W y4eOHOW AEATENbHOCTBIO MOCPEICTBOM MOCTAaHOBKU
Henel, IUIaHUPOBAHUS, KOHTPOJIA, KOPPEKLUMH CBOUX JEUCTBUH M OLEHKU YCIEIIHOCTH
ycBoeHHs. CpaBHHMBAIOT Crocod W pe3yiabTaT CBOMX JACUCTBHM C 00paslioM - JHCTOM
conpoBokaeHud. OOHapykHuBarOT OTKJIOHEHUs. OOOyMBIBAIOT TNPUYMHBI  OTKIOHEHHH.
OcCymIecTBISIIOT CAMOKOHTPOJIb UB3aUMOKOHTPOJIb. Vcronb30BaHNe U3MEPUTEIBHBIX TPUOOPOB.
Beinmonnenne 1abopaTOpHBIX M MpakTHYECKUMX palboT. JIMarHOCTMKa M yCTpaHEHue
HEHCIpaBHOCTEW MpuOOpoB. BricTpanBaHue THMIIOTE3 HA OCHOBAHMHM HMEIOIIMXCS JAHHBIX.
KoHcTpynpoBanue u MOACINPOBAHHUE.

3ﬂeKTp0MaFHI/ITHLIe ABJICHUA.



MarnuTtHoe moine B BemiecTBe. MarHuTHas aHomanus. MarnutHble Oypu. PasHoBuaHoCcTH
3JIEKTPOU3MEPUTENBHBIX TPUOOPOB. Pa3HOBUAHOCTHU AJIEKTPOABUraTENICH.
Hemoncmpayuu (¢ ucnob3oBanueM odopynoBanns «Touka pocray):

1. HarnmssqHOCTh OBENECHUS BELIECTB B MATHUTHOM I10JI€E.
2. Ilpe3eHTanu OMarHUTHOM T0JIe 3eMJIM U O MAaTHUTHBIX OYypsX.

3. JleMOHCTpaius pa3HOBUIHOCTEH IEKTPOU3MEPUTEIIBHBIX IPUOOPOB.
4. HarnsiHOCTh pa3HOBUIHOCTEN 3JIEKTPOABUTATENIEH.
Jlabopamopnuie pabomei: 1. UccnenoBanue pa3InuHbIX 3JEKTPOU3MEPUTEIbHBIX TPUOOPOB.
Xapaxkmepucmuka 0CHOBHBIX U008 0eAMENbHOCIU.
VrpaBisiioT CBOEH IO3HABAaTEIbHOW M Y4€OHOM JEATEeNIbHOCTBIO IOCPEICTBOM I1OCTAaHOBKHU
LeJe, IUIAHUPOBAaHUs, KOHTPOJIA, KOPPEKUHMH CBOUX JCUCTBUH U OLCHKU YCIEIIHOCTU
ycBoeHus. CpaBHHMBAIOT c€IOcOO M pe3yiabTaT CBOMX JAEHCTBUM ¢ 00pa3snoM - JHMCTOM
corpoBokaeHusa. OOHapyX HBarOT OTKIOHEHUs. OOIyMBIBAIOT TNPUYMHBI  OTKIOHEHHIA.
OcCy1IeCTBISIFOT CAMOKOHTPOJIb UB3aUMOKOHTPOJIb.

OnTuyeckue siBJICHUS.

HcTouyHuky cBeTa: TEIUIOBbIE, JIOMUHECLEHTHBIE, UCKYCCTBEHHbIE. M3roToBieHUE KaMepbl -
o0CKypa M HCCIeI0OBaHHE M300paXeHUs C MOMOIIbI MOAETH. MHOTOKpaTHOe H300pa)keHue
IpeIMeTa B HECKOJIbKUX IJIOCKUX 3€pKajiaX. MI3roTOBUTH MEPUCKOMN U C €r0 IMOMOIIBIO IIPOBECTU
HaOmoneHus. [lpakTuyeckoe HCHOJIB30BAaHME BOTHYTBIX 3€pKall. 3pUTENbHbIE WIUIIO3MH,
MOPOKIAEMBbIEIPEIIOMIIEHUEM cBeTa. Mupaxku. Pa3BuTre BOJIOKOHHOW ONTHUKU. Vcrionp30BaHue
3aKOHOB CBETa B TEXHHKE.

Hemoncmpayuu(c ncnoib3oBannem ooopynoanusi «Touka pocray)

1. Pa3nuyHble HCTOYHUKY CBETA.

2. N300paxeHue npeaMera B HECKOJIBKUXIIJIOCKUX 3epKajiax.

3. 300paxkeHne B BOTHYTHIX 3epKajax.

4. Vcnionb30BaHKe BOJOKOHHOM ONTHKH.

5. YcrpoiicTBo poToanmapaToB, KHHOIPOEKTOPOB, KaJICHT0CKOIIOB.

Jlabopamopnvie pabomoi:

1. U3rotoBneHue kamepsl - 00CKypa U UCCIIEJOBAHUE N300paXKEHHS C TOMOLIBI0 MOJIEIH.

2. IIpakTdeckoe NpUMEHEHNE TUIOCKUX 3EPKaJl.

3. [IpakTHueckoe UCIOIb30BaHUE BOTHYTHIX 3€pKal.

4. VzroroBrieHue nepruckona u HaOIro1eHUs ¢ TOMOIIBIO MOJIEIH.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMENbHOCTIU.

VYOpaBisioT cBOeM IMO3HABATENbHOM M y4eOHOW AEATENbHOCTBIO MOCPEJICTBOM IOCTAaHOBKU
Henel, IUIaHUPOBAHUS, KOHTPOJIA, KOPPEKLUMH CBOUX JEUCTBUH M OLEHKU YCIEIIHOCTH
ycBOeHHs. BBIensioT u GopMyaupyrOT MO3HABAaTENbHYIO 11€b. BBIIENAIOT KOJIMYECTBEHHBIE
XapaKTepUCTUKU OOBEKTOB, 3a/JaHHble cioBaMu. [IpMHMUMAOT MO3HABaTeNbHYIO LEIb U
COXPAHSIOT €€ MPH BBHIOJHEHUNYYeOHBIX AeHcTBHI. OCO3HAIOT cBOM JieiicTBUA. FIMEIOT HaBbIKU
KOHCTPYKTHUBHOTO OOIIIEHUS B MaJbIX TPyIIax.

Yesi0oBexk U npupoaa

ABTOMAaTHKa B Hallel ku3HU. [IpuMepbl uCnonb30BaHU aBTOMAaTHUYECKUX YCTPOMCTB B HayKe,
Ha Tpou3BojacTBe W B ObITy. CpenctBa cBs3u. Pammo u TeneBumeHue. AJIbTEpHATHBHBIC
WCTOYHUKHU dSHEpruu. Busl snexTpoctanimii. Heo6XoaAuMOCTh SJKOHOMUU TIPUPOIHBIX PECYPCOB
W HCTOJB30BaHMS, HOBBIX JKOJIOTMYHBIX M Oe30macHbIX TexHosnorui. Hayka m Ge3zomacHOCTB
JOJIEH.

Jemoncmpayuu: 1. poroMaTepuansl U CIAIbI IO TEME.

Jlabopamopnwvie pabomoi: 1.I3yueHne NeHCTBUI CPEACTB CBSI3HU, PAIUO U TEICBUICHUS.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMeNbHOCTU.

CamocTosATenbHO  (OPMYNHUPYIOT TO3HABATEIBHYIO 3alady. YMEIT (WO Pa3BUBAIOT)
CIOCOOHOCTH C TIOMOIIBIO BOIPOCOB I00BIBATh HETOCTAIOIIYIO HH(POpMAITHIO.



9 kjaacc

Kunemaruka
CrniocoObI onucanusi MexaHuueckoro asumxeHus. Cucrema orcyera. [IpsMonunelinoe ABMXKEHUE.
IIpssMONMHENHOE PAaBHOMEPHOE ABMKEHUE II0 IUIOCKOCTH. llepemelieHne W CKOpPOCTh IpU
PaBHOMEPHOM MPSAMOJUHENHOM JBUKEHUU IO IUIOCKOCTH. OTHOCUTENIBHOCTh JBUKEHUS.
Cnoxenue paBuwxeHui. [lpuHuun He3aBucHMOCTH ABWXKeHUU. KpuBonuHelHoe ABUXKEHUE.
JIBukenue Ttena, OpOILIEHHOTO TMOJ YIJIOM K TOpU30HTY. PaBHOMepHOE JBMXKEHHE IO
OKpPYXHOCTH. YTIJ0Basi ckopocTs. [lepuon u yactora Bpamenus. CKopocTb
Y YCKOPEHHE NIPU PABHOMEPHOM JIBUKEHUHU 110 OKPYKHOCTH.
Jlabopamopnule pabomui(c ncnoab3oBannem obopynoBanus «Touka poctay):

1. Uzyyenwue nBuxeHHs CBOOOIHO MAAIOIETO TeNa.

2. Vzyuenue OBMXKEHUS 1O OKPYKHOCTH.
Ipumepnvie memvl nNPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. Ompenenenrie CKOpPOCTHM PABHOMEPHOIO JIBUKEHHUS IPU HCIOJB30BAaHUU TpEHaKepa

«0eroBas TOpOKKa».
2. Hcropuueckass pEKOHCTPYKIMS OIBITOB lamnies 10 ONpeAeNieHHIO YCKOPEHHS
CBOOOIHOTO MAJACHHUS TEJ.

3. IpuHUuBE! paboTH MPUOOPOB AJISt K3MEPEHHS CKOPOCTEH M YCKOPEHHIA.

4. TlpumeneHue cBOOOIHOTO MaJIeHUs AJI1 U3MEPEHUs pEeaKlUy YeTIOBeKa.

5. Pacuer TpaekTopuu ABMKEHUS NIEpcOHaXel paccka3zoB P.Pacmo.
Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEHHEe U OOCYXKJEHHE TEeKCTa cTarei
MHTEPHET-CATOB, 00CYX/IEHUE [OKIAJ0B W IPE3ECHTAlUMi, COCTABJIECHUE U pELICHHE 3ajad,
o0cyxaeHue cnoco0oB pemienus (moaroroska k OI'D no ¢usuke).

Jlnnamuka
WNuepuunanbubie cuctemsl orcuera. Cuna. 3akonsl HetoToHa. JIBMikeHue Tena moj JIelCTBHEM
HECKOJIbKUX CHJI. [IBHMKEHHE CUCTeMbl CBSI3aHHBIX Tel. J[MHaMuKa paBHOMEPHOIO JIBHKEHUS
MaTepualbHOM TOUYKHU MO OKPYXHOCTU. Kitacchl cuil. 3aKkOH BCEMUPHOTO TATrOTeHud. J[BuxkeHue
mianet. UckyccrBennble cnyTHUKHU.ContHeUHas cuctema. Mcropust pa3BUTHS NpPEACTaBIEHUN O
Bcenennoii. Ctpoenue u 3Bostonus BeeneHHoil.
Jlabopamopnvle pabomoi(c ucnoab3oBaHueM odopynoBanus «Touka pocray):
1. H3mepenue Macchl Teja ¢ UCIOIb30BAHUEM BEKTOPHOT'O Pa3JI0KEHUS CUJIBL.
2. V3yueHwe KWHEMaTUKH W JWHAMUKH PaBHOYCKOPEHHOTO JBIDKEHUS (Ha TpHMepe
MaluHbl ATBy1a).
3. HM3ydeHue TpeHHUs CKOIBKEHUSI.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
1. Ucropuyeckas pekoHCTpykiusi onblToB KyrdoHa M AMOHTOHa 1O OIpeNeIeHHUI0
BEJIMYMHBI CUJTIbI TPEHUS CKOJIbKEHUS.
2. TlepBble NCKyCCTBEHHBIE CITYTHUKH 3€MJIH.
3. Kak ornmyaroTcs MexaHmdeckue Hpolecchl Ha 3emile OT MEXaHWYEeCKHX MpPOIIECCOB B
KocMoce?
4. Tena Comuneuynoit cucrembl. OTKpPBITHS Ha KOHYHKE TIepa.
Xapakmepucmuka OCHOBHBIX U008 OesimeNbHOCMU: YTeHHe W O00CYXKJIeHHE TeKcTa craTeil
UHTEpPHET-CAiTOB, OOCYXKJEHHE [OKJIAJOB M TpE3eHTAllMi, COCTaBJIIEHHE M pEIICHHEe 3ajad,
obcyxaeHue crnoco0oB pemieHus (moaroroska k OI'D mo dpuzuke).

NMmnyabe. 3aK0H cOXpaHeHUsI HMITYJIbCA
Nmnynec. M3MeHeHne uMmynbca MaTepHalbHOM Touku. CucremMa Ten. 3aKOH COXpaHEHUS
HMITYJIbCA.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
1. PeakTtuBHOE ABM)XEHHE B IPUPO/IE.
2. PaccnenoBanue JITII ¢ moMoIIbO 3aKOHA COXPAaHSHHS HMITYJIbCA.



Xapakmepucmuka OCHOBHBIX 6U008 OesmelbHOCmU: YTeHHEe U OOCYXJIEeHHE TeKCTa cTaTel
UHTEPHET-CANTOB, OOCYXKIEHHE IOKJIAJOB W TPE3CHTAIMH, COCTABICHUE M pEIICHHE 3ajad,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Craruka
PaBHOBecue Tena. MOMEHT cuiibl. Y CJIOBUSI paBHOBECHUS TBEPIOTO Tena. [IpocThie MeXaHU3MBI.
Jlabopamopnule pabomui(c ncnoab3oBanneM obopynoBanus «Touka poctay):
Omnpenenenne HEHTPOB Macc Pa3IUYHbIX TN (TpU crocoba).
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008ANENLCKUX PAOOM.:

1. IIpumeHeHHE MPOCTHIX MEXAHU3MOB B CTPOUTENBCTBE: OT 3EMIISIHKH J10 HEOOCKpeOa.

2. HWccnemoBanue KOHCTPYKIIUU BEJIOCHUIIC/A.
Xapaxkmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEeHHEe U OOCYXJEHHE TEeKCTa cTarei
WHTEPHET-CANTOB, OOCYXKJICHUE MOKIAI0OB W TMPE3CHTAIlMH, COCTAaBICHUE W pEIICHHE 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Mexanuyeckue KoJieOaHUA M BOJTHBI
Mexanuueckue konebanusa. IIpeoOpa3zoBaHume OHHEPTUM MPH MEXAHWYECKHX KOJICOAHUSX.
Marematuueckuii U HpYyKUHHBIH MasTHUKU. CBOOOAHBIE, 3aTyXaloollMe M BbIHYXJICHHbIE
Kosiebanus. Pesonanc. Mexannueckue BOHBL. J{JTMHA U CKOPOCTH BOJIHBL. 3BYK.
Jlabopamopnule pabomoi(c Mcnob30BaHneM 06opynoBaHus «Touka pocTay):
W3yuenne koneOaHU HUTSHOTO MasiTHUKA.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. CrpyHHbIE My3bIKaJIbHBIE HHCTPYMEHTHI.

2. KonebarenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.
Xapakmepucmuka OCHOBHBIX BUO008 OesmelbHOCMU. YTeHHe W OOCYXJIEHHE TEeKCTa cTaTtel
UHTEPHET-CAliTOB, OOCYXKJEHHE [OKJIAJOB M TpEe3eHTAllMi, COCTaBIIEHHE M pELIeHHe 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no pusuke).

DJIEKTPOMarHMTHbIC KOJICOAHUSI H BOJIHBI
[Tepemennslil anexktpuueckuil Tok. KonebaTenbHblil KOHTYp. BeiHy)aeHHble 1 cBOOOAHBIE OM
Kosie6aHus. DM BOJIHBI U MX CBOMCTBA.
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
[TpyHIMIIBI paJUOCBSI3U U TEJIEBUACHHUS.
Bnusaue OM uznyyeHHil Ha KUBbIE OPraHU3MBI.
N3roroBieHne yCTaHOBKH JUIsl IEMOHCTpALMK OonbITOB 10 DOMMU.
OnekTpoMarHuTHoe n3nydenne CBY-neun.
5. Hcropuueckast peKOHCTPYKIIHSI OIBITOB AMIepa.
Xapakmepucmuka OCHOBHBIX U008 OesimeNbHOCMU: YTeHne W O00CYXKJIeHHE TeKcTa craTeil
UHTEPHET-CAiTOB, OOCYXKIEHHE [OKJIAJOB M TpEe3eHTAllli, COCTaBIIEHHE M pEIICHHEe 3ajad,
obcyxaeHue crnoco0oB pemieHus (moaroroska k OI'D mo duzuke).

el NS

Onruka
Hctounuku ceera. [leficTBus cBeTa. 3aKOH NPSAMOJIMHEWHOTO PacHpOCTPAHEHUs CBETA. 3aKOH
oTpaxkeHus cera. [loctpoenne n3o0pakeHni B MJIOCKOM 3epKajie.3aKOH MPeToMIICHUS CBETa Ha
IUIOCKOM TpaHule IBYX OJHOPOJHBIX Npo3pauHbIX cper. llpenomnenue cBera B IHpu3Me.
Hucnepcust cBera. SIBieHuE NOJHOrO BHYTPEHHEro oTpaxeHus. JInmH3bl. TOHKHME JIMH3BI.
[TocTtpoenne n300pakeHU, co3gaBaeMbIX TOHKMMH JHH3aMU. ['7a3 u 3peHue. Onrtudeckue
IPUOOPHI.
Jlabopamopnuvle pabomvi(c ncnoab3oBaHueM odopynoBanus «Touka pocray):

1. DxcnepuMeHTanbHas MPOBEPKA 3aKOHA OTPAKEHUSI CBETA.

2. H3mepeHue mokasaress nIpeIoMICHHUS BOIBI.

3. HW3mepenne poKyCHOTO pacCTOSHUS COOMPAOIICH JTNH3HI.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. Wcropus uccnenoBaHusi CBETOBBIX SBICHHI.



2. Hcropuueckast peKOHCTPYKIHs Teneckona ["amues.

3. HsrorosneHue kajaeiIoCcKoIIa.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCmU: YTEHUE U OOCYXJAEHHME TEKCTa cTarei
MHTEPHET-CATOB, 00CYX/JE€HHE [OKJIaJ0B U TMPE3CHTAllMi, COCTAaBIIEHHWE U pelIeHHE 3ajad,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Du3uKa aTOMa U AaTOMHOI0 /Apa
Crpoenue aroma. [lornomnienue u ucnyckanue cBera aromamu. Ontuyeckue cnekTpbl. ONbITHI
Pesepdopna. [1nanerapnas mozens atoma. CTpoeHHe aTOMHOTO siipa. 3apsoBO€ U MaccoBOE
yucia. SnepHele cuiabl. DHEprus CBA3M ATOMHBIX sA€p. 3aKOH DPaJMOAKTUBHOIO pacnaja.
Anbda- u Oera-pacnansl. [IpaBuna cmemienus. SlnepHsle peakuuu. JleneHue M CUHTE3 sIeEp.
SAnepnas snepretuka. Mcrounuku sHeprun ComnHia v 3Be34. Peructpanus siiepHbIX U3Iy4EHUH.
BnusiHue pagunoakTHBHBIX HM3IYYEHHM HA >KUBbIE OpraHu3Mbl. J(o3uMeTpus. DKOIOTUYECKUE
POOJIEMBI SIIEPHON YHEPTETHUKH.
Ipumepnvie memol NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. Ucropus uzydenus aToma.

2. Wsmepenue KIIJI comneunoii 6atapewu.

3. HeBuammeble n3nmydeHus B CIIEKTPE HArPETHIX TEIL.
Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEHHEe U OOCYXKJEHHE TEeKCTa cTarei
MHTEPHET-CATOB, 00CYX/IE€HUE JOKJIaJ0B U MPE3CHTAllMi, COCTAaBJIEHUE U pElIeHHE 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D o pusuke).

®opmbl opranu3anuu 06pa3oBaTeILHOTO MpoIecca:

- TPYIIIOBas;

- UHIUBH Ty aJIbHAs;

- (hpoHTaNIBHAS.

Beaymue TeXHOJIOTHH:

Hcnonb3yroTess 3J€MEHThl CIEAYIOUIMX TEXHOJOTUH: MPOEKTHas, MpOoOJIEMHOro OOy4YeHHs,
UH(POPMAMOHHO-KOMMYHUKAITMOHHAS, KPUTUYECKOTO MBIIUICHHUS, TPOOJIEMHOTO JHajora,
UTPOBas.

OcHoBHBIE MeTO/IbI Pa0OTHI HA YPOKe:

Beaymumu meronamu oOydeHHs SBISIOTCS: YaCTUYHO-TIOMCKOBOM, METOJ] MaTeMaTH4ecKOoro
MOJICITUPOBAHMSI, AKCHOMAaTHIECKUH METO/I.

DopMbI KOHTPOJIA:

Tak Kax 3TOT Kypc SIBJISETCS TOTIOJTHUTENLHBIM, TO OTMETKA B 0aJTax HE CTABHUTCSI.

VYuyamumiics yduTcs OIEHMBaTh ce0s W JAPYrHMX caM, 4YTO TO3BOJISIET DPa3BUBAaTh YMEHUS
CaMOaHAJIM3a M CIOCOOCTBYET PpA3BUTHIO CAMOCTOSITEIBHOCTH, KaK CBOWCTBY JHYHOCTH
yuaierocsi. BbIsiBiIeHHE NPOMEXKYTOYHBIX M KOHEUHBIX PE3YJbTaTOB YYalUXCs MPOMCXOIUT
Yyepe3 MPaKTUIECKYIO IeATEIbHOCTh; 3a4eTHBIC paOOTHI:

* TemMaThyeckas MoJ0OpKa 3a/au pa3IYHOr0 YPOBHS CIOXKHOCTH C MPEACTABICHUEM pa3HBIX
METO/IOB pereHws B BUJIC TEKCTOBOIO JAOKYMEHTA, Mpe3eHTanuu, (pJjdu-
aHMMAaIHH, BUIEOPOJIUKA Wi WeED - cTpaHuubl (caiiTa)

* BBICTAaBKa MTPOEKTOB, IPE3CHTAIIHIA;

* JIEMOHCTpALUsl SKCIIEPUMEHTA, KAYeCTBEHHON 3a/laul ¢ KaueCTBEHHBIM (YCTHBIM WMJIM B BHJE
NPUWIOXKEHUs, B TOM 4YHCJe, Tpe3eHTalnell) OIMCaHWeM IIpollecca Ha 3aHATHH, (ecThBaie
HKCIIEPUMEHTOB; (PU3UUECKUE OJIMMITHA/IBI.
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KajsengapHo-remaTtudeckoe mjiaHupoBaHue 7 Kjiace

Ne | lara Tema 3ansaTus Hcenonb3oBanue MIpUMEYaHne
/Tl | IPOBEACHUS 000py10BaHMS LIEHTPA
Inan | ®axr ecTecTBeHHOHaytinoﬁ "
TEXHOJIOTU4eCKOMH
HANIPABJIECHHOCTEH
«Touka pocra»
1. BBenenue (14)

07.09 BBomnoe 3amstme. llenmn wu | KommbrorepHoe

3a1a4n Kypca. Texnuka | obopyaoBaHue
1 0€3011aCHOCTH.
2. Poib DkciepuMeHTa B sKM3HU Yes1oBeka (34)

14.09 Cucrema eJUHHII, IOHITHE O KommbrorepHoe

TIPSIMBIX u KOCBEHHBIX | 000py/ZIOBaHHE
2 HU3MEPCHHSIX

21.09 OU3MUECKHUI SKCIIEPUMEHT. Ob6opynoBanue TUTSt
Bune bu3NYeCcKOro | 1eMOHCTpaIuit
OKCTIEPUMEHTA.

[TorpemHocTsb U3MEpEeHus.
Bunnt
HOTPELIHOCTEN HU3MEpEHHUS.
Pacuér

3 MOTPENIHOCTH U3MEPEHUSL.

28.09 JlaboparopHuas pabota ObopynoBanue JIs
«3mepenne o0beMa TBepAOro | 1abopaTopHbBIX  paboT U
tenay. [IpaBuna opopmienus YYEHUYECKUX ONBITOB

4 1a00paTOpHOil paboTBHI.
3. Mexanuka (84)

05.10 PaBHOMepHOE u | OGopynoBaHue st

HEpaBHOMEPHOE nabopaTopHbIX  paboT U
5 JIBHJKCHHSL. YUYEHUYECKUX OINBITOB (Ha
12.10 I'paduaeckoe nmpencraBnenue Gase kommiexToB jyis OI'9)

6 IBUKEHU.

19.10 Pemenue rpadguueckux 3amad,
pacyer TYTH U CpeaHen
CKOpPOCTH

7 HEPABHOMEPHOTO JBUKCHHUS.
26.10 [TonsiTue WHEPIUU u
MHEPTHOCTH.
IlenTpobexxHas cuia..
09.11 Cuna ynpyrocty, cuiia tpeaust | O6opynoBanue Juis
16.11 Jlaboparopnas pabota 1abopaTopHbIX  pador
10 «MccrenoBanue 3apucumoctn | YICHAIECKIX  ONBITOB  (Ha

11




CHUIBI YOPYTOCTH,
BO3HMKAIOIICH B
Npy>XKUHE, OT
nedopMaruu
NPY>KUHBD».

CTCIICHHU

6a3e koMruiekToB 1151 OI'D)

11

23.11

Jlaboparopnas pabota
«Omnpenenenue koddduimenta
TPEHUs: Ha TPUOOMETpE.

12

30.11

Jlaboparopnas pabota
«MccnenoBanue 3aBUCHMOCTH
CHJIBI TPCHUS OT CHUJIbL
HOPMAJIHOTO JIABJICHHSI.

ObopynoBanue is
7a0opaTOpHBIX  paboT U
YUEHUYECKUX OMBITOB

4. I'mapocraTtuka (124)

13

07.12

[1moTHOCTB.
I'epona

3amaua  maps

O6opynoBanue TUTST
JIEMOHCTpaIui

14

14.12

Pemenue 3amau MMOBBIIIEHHOM
CJIOKHOCTH Ha pacuct
IIJIOTHOCTH

BCIICCTBA.

15

21.12

Perenue 3ana4y noBRIIIEHHON
CIIOKHOCTH

O6opynoBanue TUTST
JIEMOHCTpaIui

16

28.12

JlaBiieHME KUIKOCTHM M Tasa.
3aKkoH
[Tackansa

17

11.01

Coob1maronyecs: Cocy/sl.

18

18.01

JlaGoparopHas pabota
«H3roToBnenue
¢dboHTaHA»

MOACIN

ObopynoBanue s
nabopaTOpHBIX  paboT U
YUEHHYECKUX OIBITOB (Ha

19

25.01

JlaGoparopHas paboTa
«H3roToBnenue
¢doHTaHa»

MOACIN

0aze komruiekToB it OI'D

20

01.02

3akoH [lackains. /laBnenue B
JKUJKOCTSAX U Ta3ax.
FI/IllpaBJ'II/I'-IeCKI/Ie MAaIllnHBI.
Coob1maronmecs: Cocy/sl.

21

08.02

BrrtankuBaronias cuia. 3aK0H
Apxumena.

O6opynoBanue TUTST
JIEMOHCTpALUi

22

15.02

JlaGopaTtopHnast pabota
«BbIsicHeHUE
TIJIaBaHUS

TE».

YCIIOBHS

O6opynoBanwue st
nabopaTopHbIX paboT W
YUEHHUYECKUX OITBITOB

23

22.02

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

O6opynoBanue TUTST
JIEMOHCTpALUi

24

01.03

biok 3ama4d Ha 3akoH Ilackais,
3aKOH ApXUMena.

5. Cratuka (104)

25 |15.03 |

| Biok. Pevar.

| O6opynoBaHmne IUIA

12




29.03 PaBHOBecHe  TBepABIX  TEN. | JEMOHCTpAILIUA
MomeHT cunsl.lIpaBuio
26 MOMEHTOB.
05.04 Lentp Tsokectd. | O6opynoBaHue TUTSt
HccnenoBanwue Pa3IMYHBIX | JEMOHCTpALUN
27 MEXaHUYECKUX CUCTEM
12.04 KomOuHMpOBaHHBIE 3a1a9H,
UCTIONB3YS YCIIOBUS
28 paBHOBECHSI.
19.04 KomMmOuHMpOBaHHEIE 3a1a9H,
UCTIONB3YS YCIIOBUS
29 paBHOBeECHS
26.04 Jlaboparopnas paboTa ObopynoBanue s
«M3roroBnenue paboraromeid | 1abopatopHbix  paboT U
CUCTEMBbI OJIOKOBY». | yYUEHUYECKUX OIBITOB (Ha
Odopmnenue 6a3e komruiekToB 115t OI'D
30 paboTHI.
10.05 Pabora HaJl MIPOCKTOM
«baokny.
JlaGopaTtopHnas pabota
«M3roroBnenue paboTaromien
31 CHUCTEMBI OJIOKOBY.
17.05 JlaGoparopHas paboTa O6opynoBanue as
«M3rotoBnenue paborarouieil | 1abopaTopHeIx paboT U
32 CUCTEMBI OJIOKOBY. YYEHHUECKUX OIBITOB
33 | 24.05 OdopmiieHne paboThI. KomnerorepHoe
34 | 31.05 3amura npoeKToB. obopynosane
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KaJIeHL[apHO-TeMaTH‘leCKOC IIAHUPOBAaHHUE 8 kiacc

No | Jlata Tema 3ansaTust Hcnoan3oBanue MpUMEYaHUE
/Tl | IPOBEICHUS odopynoBaHus
Ilnan | dakr IEHTpa .
€CTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOM
HAINIPABJIEHHOCTEHl
«Touka pocra»
1. BBenenue (14)
07.09 BBognoe 3amstue. llenmm wu | KommbrorepHoe
3a/1a4u Kypca. Texnuka | o6opyaoBaHue
1 0€30MaCHOCTH.
2. TenioBble siByienus (12 u)
14.09 Paznoo0Opasue TeroBeiX | KommbrorepHoe
siBieHuil. TersoBoe pacuipenue | 000pyaoBaHue
2 TeJI.
21.09 JlaboparopHast pabota ObopynoBanue JIs
«I3MeHeHust UTHHBI Tena Ipu 1abopaTopHBIX paboT
HarpeBaHUU U OXJIAKICHUM. " YICHUYICCKUX
3 OTIBITOB
28.09 Temmonepenaua Habmonenue O6opynoBanue IS
TEIUIOMPOBOAHOCTH BOJIBI U JIEMOHCTpAIHiA
4 BO3/yXa.
05.10 JIaGoparopHas paboTa O6opynoBanue as
«3mepenne ynenbHOU 1abopaTopHbIX paboT
TEIIOEMKOCTH Pa3TUYHBIX u YU4EHUYECKUX
5 BEILIECTBY. oneiToB  (Ha  0aze
12.10 [InaBneHue u oTBEpI€BaHUE. KomrutekToB st OI'9
JlabopaTtopHas pabota «OTirBKa
6 napauHOBOTO COJJIATHKAY
19.10 JIaGoparopHas paboTa O6opynoBanue ais
«Habnroenue 3a riaBieHueM 1abopaTopHbIX paboT
TBIa» u YUEHUYIECKUX
7 OTIBITOB
26.10 Pemrenue omuMmuaaHbIX 3a0a4 ObopynoBanue ISt
Ha ypaBHEHUE TEIUIOBOTO | JIMOHCTpAIUi
8 Oayanca
09.11 Pemrenne onmmMnnaaHbIX 3aqa4 O6opynoBanue  Jist
9 Ha pacy€T TEIJIOBBIX IIPOLIECCOB | IEMOHCTpaLUi
10 | 16.11 JlabGopaTopus kpuctaiorpaduu.
23.11 Hcnmapenne u KoHaeHCAITHS. O6opynoBanne  JIst
11 JIEMOHCTpALUI
30.11 CocraB armMocdephl, Ob6opynoBanne  Jist
12 HaOJII0IeHUE TIepexoa JIEMOHCTpAaIit
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HCHACBIIICHHBLIX IMMAapOB B
HaCBhIIICHHBIC.

07.12 Bnaxaocts Bo3ayxa Ha pasHbix | OO0opynoBanue IS
13 KOHTHUHEHTAX JIEMOHCTpAINI
3. DuiekTpuyeckue siBjeHus (84)
14.12 Muxkpomup. Mozenu atoma, Ob6opynoBanue s
14 CylecTBOBaBIIMe 10 Hayana XIX | nemoHcTpanuii
21.12 Wcropust OTKpbITHS U JeHCTBUS KomnerorepHoe
15 raJIbBAHUYECKOTO AJIEMEHTA obopyoBaHue
28.12 Hcropus CO31aHus
351eKTpOohOpHOU
16 MaIIHHbI
11.01 Omnbitel Bonbra. Dnexrpuueckuit | KomnerotepHoe
17 TOK B DJICKTPOJIUTAX. 00opyIoBaHue
18.01 Pemenue onmumnuaaneix 3aga4 Ha | O0opynoBanue  Jyist
18 3aKOHBI IOCTOSIHHOTO TOKa JIEMOHCTpAIHiA
25.01 Ha0uroienne 3aBUCUMOCTH O6opynoBanue IS
COMPOTUBIICHUS IPOBOJIHUKA OT | IEMOHCTpaIuit
19 TEMIEPATYpPHI.
01.02 JlaboparopHas pabota ObopynoBanue s
«OmnpeneneHne CTOMMOCTH 1abopaTopHBIX padoT
M3pacX00BaHHOI u YU4EHUYECKUX
ANEKTPOIHEPTUU onblToB  (Ha  0Oaze
M0 MOIIHOCTH MOTPeOUTeNs U Mo | KoMIuiekToB it OI'D
20 CUETUUKY»
08.02 Pemrenue omuMnuaaHbIX 3a0au ObopynoBanue ISt
21 Ha TEINIOBOE AEHCTBHE TOKA JIEMOHCTpAIUH
4. DJIeKTPOMATHUTHBbIE siBJIeHUs (34)
15.02 ONEKTPOMAarHUTHBIE SIBJICHUS. O6opynoBanue s
DIEeKTpOU3MEPUTETHHBIE JIEMOHCTpAIIHA
22 pUOOPEI.
22.02 MarnuTHas anomanus. | OGopynoBanue s
MarsutHsle JIEMOHCTpALUI
23 Oypu
01.03 PasnoBugHOCTH
ANEKTPOABUTATENECH.
24
5. OnTnyeckue siBjaeHus (74)
15.03 WcTounuku cBera: TEIIOBBIE, O6opynoBanue ISt
25 JTFOMUHECIICHTHBIE JIEMOHCTpAIIHA
29.03 MHorokpatHoe n3o0paxeHue
MpeaMeTa B HECKOJIBKHX TUIOCKUX
26 3epKajiax.
05.04 N3roToBUTH NEPUCKOII U C €T0 O6opynoBanue ISt
MIOMOIIBIO MIPOBECTHU | AEMOHCTpALUN
27 HaOJIIONEeHUS
12.04 [IpakTHueckoe UCIOIb30BaHUE Ob6opynoBanue s
28 BOTHYTHIX 3€pKaj JIEMOHCTpAINi
19.04 3puTenbHbIE WITIO3HH, Ob6opynoBanue s
MOPO’K/Ia€MbI€ MTPETOMIIEHUEM JIEMOHCTpaIHii
29 cBeTta. Mupaxu.
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30 | 26.04

Pa3BuTtHe BOJIOKOHHON OITHKU

10.05
31

Hcnons30BaHue 3aKOHOB CBETA B
TCXHUKE

6. YesioBek u npupoaa (44)

32 | 17.05 ABTOMAaTHKa B HaIICH KU3HU . KommbrorepHoe
33 | 24.05 Panuo u reneBunenue obopyioBanue
31.05 ANbTepHAaTUBHBIC HICTOUHUKU
34 sHeprur. Buapl 2eKTpoCcTaHIINMA
KanengapHo-remaTtudeckoe mjianupoBanue 9 kiace
No | Jlata Tema 3aHATHSA Hcnoab3oBanue pUMeYaHue
n/1 | pOBEACHUS odopynoBanust
Ilnan | dakr eHTpa .
eCTeCTBEHHOHAYYHOii
U TeXHOJIOTHYeCKOM
HAINIPABJIECHHOCTEHl
«Touka pocra»
1. BBenenue (14)
01.09 BBomgnoe 3amarme. llemm w | KommbrotepHoe
3a/a4u Kypca. Texnuka | o6opyaoBaHue
1 0€30MaCHOCTH.
2. Kunemartuka (7 4)
08.09 Croco0sI oImrca”nus O6opynoBanue ISt
2 MEXaHHYECKOTO JIBIKEHUS JIEMOHCTpAIHA
15.09 [IpsimonuHEitHOE paBHOMEPHOE Ob6opynoBanue  ais
JIBH)KEHUE o MJIOCKOCTH? | IE€MOHCTpaIui
Cmotps
3 13 KaKOW TOYKH HAOJIOIaTh
22.09 OTHOCHUTENBLHOCTD IBHIKEHHUS. O6opynoBanue ISt
4 CnosxeHue IBUKECHUN. JIEMOHCTpAIUH
29.09 Jlabopamopuvie pabomul: ObopynoBanue s
«3yuenme nBukeHUs: CBOOOJHO | JaOOpaTOpHBIX paboT
najaromniero tena», «Mzydenue u YUEHUYIECKUX
5 JIBVOKCHHSI TeJIa 110 OKPY)KHOCTH» | OIBITOB
06.10 Kak u kyna nonerena BulIHeBas ObopynoBanue ISt
Kocrouka? Pacuer TpaekTopun JIEMOHCTpALNi
JBUKESHHSI TEJ ¥ TIePCOHAKEH
pacckaszoB P.Pacm» 0
6 MioHxay3eHe
13.10 Hcropudeckast peKOHCTpYKLUS Ob6opynoBanue s
ONBITOB Tamnnes MO | IEMOHCTpALMi
OTIpeIeTICHUTO
7 YCKOPEHHS g.
20.10 Omnpenenenue CKOPOCTU Ob6opynoBanue s
PaBHOMEPHOTO JBMKEHUS TIPU JIEMOHCTpAIHi
WCIOJIb30BaHUU TPEHaKepa
8 «OeroBast JOPOXKKay.
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3. Innamuxa (84)

27.10 Cwuia Bosmm, cuiia yoexxnenus uinu | O6opynoBanue s
9 cuiia - pu3nYecKas BeNuynHa? JIEMOHCTpaIuii

10.11 Jlabopamopuas paboma: O6opynoBanue st
10 «VM3MepeHne Macchl Tena nabopaToOpHBIX padboT

17.11 JIBr>keHue Tena 1Mo ACHCTBHEM " yHCHAICCKHX
11 HECKOJIBKUX CHII OTIBITOB

24.11 JIBm>keHHe CUCTeMBI CBsi3aHHBIX | OOopymoBanue  Juis
12 TEN JIEMOHCTpAINI

01.12 Jlabopamopnvie ObopynoBanue s
pabomul: «3yueHne TpeHus | 1a00paTOpHBIX padoT
CKOJIBKEHUS u YYCHHYECKUX

13 OTIBITOB
08.12 Junamuka paBHOMepHOro | O0opynoBanue i
14 JIBVDKEHUS 110 OKPYKHOCTH JIEMOHCTpAIHii

15.12 Ucropus paszButusa | O6opynoBanue  ams
MIPEACTABICHUI JIEMOHCTpALUi
0 Bcenennoii. Conneunas

15 CUCTEMA.

22.12 OTKpbITUSI HA KOHYUKE TIepa. ObopynoBanue ISt
IIepBbIe HCKYCCTBEHHBIE | IEMOHCTpALUiI
CITyTHHKH

16 3emin.
4. UmnyJbc. 3aKoH coXxpaHeHusi UMIyJibca (349)
17 | 29.12 Kak BbI IXTy Ha30BeTe... KomnerorepHoe
12.01 PeaktuBHOE NIBHOKEHHE B obopyniosanne
18 MIpUpPO/IE.

19.01 Paccnenoranue JITII ¢ momomnsto | KommbroTepHoe
19 3aKOHA COXPaHEHMsI HMITyJIbCa 000py10BaHue
5. Cratuka (24)

26.01 Jlabopamopnas paboma: O6opynoBanue ams
«OrnpeseneHue eHTPOB Macc 1abopaTopHbIX paboT
pa3nUYHbIX TeJ (TpH criocoba)» U YUEHMUYECKHX

20 OTIBITOB

02.02 [Ipumenenune npocteix | KomnbrorepHoe
MEXaHU3MOB B CTPOUTEIILCTBE: OT | 000PyIOBaHHE
3eMJISIHKH J10

21 HeOoCcKpeba

6. Mexanuyeckue KoJjie0aHust ¥ BOJHBI (34)

09.02 Bunsr MasTHUKOB u ux | OGopynoBanue  Juis
22 KOJIeOaHui JIEMOHCTpAIHit
23 | 16.02 Urto nmepenocut BosiHa?

02.03 KonebarenpHple  CHCTEMBI B
24 MIPUPOJIC U TEXHHUKE
7. DJIeKTPOMATHUTHBbIE KOJIe0AHHUS W BOJHBI (24)

09.03 DKcnepuMeHTaIbHas IpoBepKa KommbrorepHoe
25 cBOMcTB OM BOJIH. 000py0BaHue

16.03 Hccnenosanue KommbrorepHoe

ANEKTPOMArHUTHOTO obopymoBaHue

26 m3nyderus: CBY-neun
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8. OnTuka (44)

30.03 . U3roroBnenne Moaeiu Kommbroreproe
27 KaJIeHJOCKoTIa. obopyoBaHue
06.04 DKcrepuMeHTalbHas IpoBepKa O6opynoBanne  JIst
28 3aKOHA OTPAKCHHSI CBETA. JIEMOHCTPAIIHA
13.04 Jlabopamopnas paboma: ObopynoBanue is
«M3mepenune nokazarens 1a00paTOpHBIX PpadboT
MIPEIOMIICHUS BOJIBI» u YUEHUYIECCKUX
29 OTIBITOB
20.04 Kak ornunuarores nokasarenu Ob6opynoBanue s
30 MIPEJIOMJICHUS I[BETHOTO CTEKJIA JIEMOHCTpaIHi
9. ®du3uKa aToMa U ATOMHOTO siApa (44)
27.04 [Tormomenne w  ucnyckanue | KommberoTepHoe
cBeTa obopyoBaHue
31 aromamu. Ontuyeckue cuekTpol. | KommbrotepHoe
11.05 Mamepenne KIIJ comueuHoi obopyznosaiue
32 Oarapeu
18.05 BnusiHue paguoakTHBHBIX
33 W3ITy4eHUN Ha KUBbIE OPraHU3MbI
25.05 CriocoObI 3amuUThI OT
34 PaAMOAKTUBHBIX U3ITyYEHUI
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