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Hupextop MKOY COII NelO
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PABOYAA ITPOI'PAMMA

BHEYPOYHOHU 1eATECJIbHOCTH
«3aHumMaresibHasa pU3NKa»
Touka pocra

o OOIT ocHOBHOTO 0011I€T0 00pa30BaAHUS
YpoBeHs 0011ero 00pa3oBanus (KJacc): ocHO8HOe obuee obpazosanue, 7 - 9 Kiaccol
KomuuecTBo wacoB: 34 uwaca (7 knacc), 34 uaca (8 knacc), 34 waca (9 kracc)

VYuurens: ArapkoB Butanuii AnekceeBud

TOUKA ), POCTA

Pabouast mporpamma s yqanuxcs 7 - 9 KjIaccoB cOCTaBlIeHa HA OCHOBE MPUMEPHOI MPOrpaMMBl
o ¢usuke st 7 — 9 kinaccos (mox pexaknuen Kysnemnosa A.A.), M.: «IIpocsemenue», 2017

T'ox cocrasinenus: 2024 r.



IHosicHuTEIbHAA 3aIUCKA

Paboyast mporpamMMa BHEYpOUHOH JESATEIHHOCTH N0 QH3UKe it 7 - 9 KIIaccoB COCTaBIIeHA
Ha OCHOBE NMPUMEPHOH MporpaMMmsl 1o ¢usuke ans 7 — 9 knaccoB (moxa penakuuei KysHeunosa
A.A.), M.: «IlpocBemenue», 2017 u COOTBETCTBYET
- ®enepanbHoMy 3akony «O0 obpazoBannu B Poccuiickoit @eaeparuu» No273-D3 ot 29.12.2012
roja;
-OenepaibHOMy  00pa3oBaTeIbHOMY  CTaHAApPTy  OCHOBHOrO  o0mero  oOpa3zoBaHMi,
yTBEPKAEHHOMY NpuKa3oM Munucrepcra oopasoanus U Hayku PO Nel1897 ot 17.12.2010 rona;
-IIpukazy MunuctepctBa obpazoBanust u Hayku P® Nel577 or 31.12.2015 r» O BHeceHuu
W3MeHEeHU! B ¢eaepalbHbIi 00pa30BaTeIbHBIN CTaHIAPT OCHOBHOTO OOIIEro oOpa3oBaHWI,
YTBEP)KIEHHBIM MpukazoM MuHucTepcTBa 0o0pazoBaHus U Hayku PD» Nel897 or 17.12.2010
rojia»
-O6pa3oBaTenbHON MPOrpaMMe OCHOBHOT'O 00IIEro 00pa3oBaHMUs;
-YueOHomy miany OVY;
- [IpumepHoii mporpaMme OCHOBHOTO 00111ero 00pazoBaHus 1o (usnke (6a30BbI ypOBEHB).

[Iporpamma paccuntana Ha 34 yaca— 1 yac B Henenmto B 7 kiacce, 34 yaca — 1 yac B HeZieno
B 8 Kiacce, 34 yaca — 1 yac B Hememo B 9 Kiacce.

Jlannas pabouast mporpaMMa BHEYPOUYHOU IESITEIBHOCTH 10 pU3HKe 11 7 — 9 KimaccoB
cocrasiena Ha ocHoe OOIT OO0 MKOY COI Nel0 u ¢ yuéTtoM METOAMYECKUX
PEKOMEH/IAIH 10 CO37aHuI0 U (PYHKIIMOHUPOBAHHUIO B 00IIe00pa30BaTeIbHBIX OpPraHU3aIusX,
PacIOIOKEHHBIX B CEIBCKOM MECTHOCTH U MaJIbIX TOpoJaXx, IIEHTPOB 00pa30BaHMs €CTECTBEHHO-
Hay4YHOU W TEXHOJOTUYHOU HampaBieHHOCcTel («Touka pocTtay) (YTBEpKACHBI PaCIOPSKECHHEM
Munuctepctsa npocsenienus Poccuiickoit @enepanuu ot 12.01.2021 r. Ne P-6) n
IpeycMaTpUBaeT IPOBEACHUE 3aHATUI C HCIIOIb30BaHUEM 000pyAOBaHMs LieHTpa «Touka
pocTa»

Ilnanmpyemble  pe3ybTaTbl OCBOCHHMSI NPOrpaMMbl BHEYPOUYUHOH /1eATEIbHOCTH
«3anumaresabHas ¢usuka» (¢ uUcmoab3oBaHueM odopyaoBaHusi «Touka pocra») B 7-9
KJaccax.

Peanu3arnust mporpaMMBbl CIIOCOOCTBYET TOCTHXKEHHUIO CIEAYIONINX Pe3yJIbTATOB:

JInyHOCTHBIE:

B chepe m1uUHOCTHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUIN yUaluxcs:

* y4eOHO-TI03HABATENIbHBIA MHTEPEC K HOBOMY YU€OHOMY MaTepHaily U criocodam pereHust HoBOi
3a/1a4y;

* OpHEHTAIMs Ha MOHMMAaHWE NPUYMH ycIeXxa BO BHEYYEOHOW NEATENbHOCTH, B TOM YHCJE Ha
caMOaHaJIu3 U CAaMOKOHTPOJIb Pe3yibTaTa, Ha aHaJIU3 COOTBETCTBUS PE3yJIbTaTOB TPEOOBAaHUAM
KOHKPETHOM 3a7a4u;

* CIIOCOOHOCTB K CaMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIIEITHOCTH BHEYUEOHOH €A TeTbHOCTH;
Obyuarowuiics ROIY4UM B03MONCHOCHL 015 POPMUPOBAHUSL:

* BHYTPCHHEH IO3ULMUHM IIKOJBHHKA HA YPOBHE TIOJOXXHUTEJIBHOIO OTHOLIEHUS K WIKOJIE,
NOHUMAaHHA HEOOXOAMMOCTH YUYEHHUS, BBIPAKEHHOTO B MpeolIajaHiy y4eOHO-TT03HABATEIBbHBIX
MOTHBOB;

* BEIPQ)KEHHOW YCTOWYMBON y4eOHO-TTO3HABATEIHHON MOTHBALIMY YUCHUS;

* YCTOMUYMBOro yueOHO-I103HABATEIBHOIO HHTEPECa K HOBBIM OOLIMM CIIOCO0aM perIeHus 3a1ad.

MeTanpeameTHble:

B cdepe peryasiTUBHBIX YHUBEPCATBHBIX YUSOHBIX JEHCTBUMA YUAIIUXCS:

* IUIAHUPOBATh CBOM JCHUCTBUSA B COOTBETCTBUM C IOCTABJICHHOM 3aJadyedl W YCJIOBUSAMHU €€
peanu3aluy, B TOM YHCJIe BO BHYTPEHHEM ILJIaHE;

* YIYUTHIBATh YCTAHOBJICHHBIC MPABHJIA B INIAHUPOBAHUHU U KOHTPOJIE CIIOCO0a PEIICHNS,

* OCYILIECTBIISITH UTOTOBBINA U MOIIATOBBIA KOHTPOJIb IO PE3yJIbTaTy;



* OLICHMBATh MPABWIBHOCTH BBHINIOJIHEHUS JEMCTBUS HAa YPOBHE aJ€KBATHOW PETPOCHEKTHBHOU
OIICHKU COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUSM JJAHHOM 3a7a4M U 3aJa4HON 00J1aCTH;

* aJICKBATHO BOCIIPUHUMATh MPEIJIOKEHHS U OLICHKY YUHUTEIIeH, TOBAPUILEH, POAUTENICH U IPYTUX
JIIOJIEH;

* paznuy4aTh Cocod U pe3yabTaT JeHCTBUS.

Obyuarowuiica nomyyuUm 803MOACHOCIb HAYYUMCA:

* B COTPY/IHUYECTBE C YUHUTEJIEM CTABUTh HOBBIC yUeOHbBIC 3a/1aUH;

® IIPOABJIATH IO3HABATCIIbHYIO HHUIIMATUBY B y‘-IC6HOM COTPYAHUYCCTBC,

* CaMOCTOSITEJIbHO a/IEKBAaTHO OLIEHHWBATHh INPAaBUIBHOCTH BBIMOJHEHUS JEUCTBHUSI U BHOCHUTH
HGO6XO}II/IMBI€ KOPPEKTHUBEI B UCITIOJTHCHHUEC KAaK I10 X0y €TI0 p€ain3aluu, TaK U B KOHIC I[Gf/iCTBI/I?I.

B cdepe nosHaBaTe/IbHBIX YHUBEPCAJIBHBIX YUYEOHBIX JEHCTBUIN ydalluxcsi:

* OCYILIECTBIIATh MOUCK HEOOXOTUMON MH(pOpMAIMU JUIsl BHIOJHEHUS BHEY4EOHBIX 3aaHUH C
WCTIOJB30BAaHUEM YUEOHOH JHMTEepaTypel W B OTKPHITOM HWH(POPMAIMOHHOM IPOCTPAHCTBE,
SHIMKIIONIENM, CHPAaBOYHUKOB (BKJIIOYAs 3JEKTPOHHBIEC, IM(POBBIE), KOHTPOIHPYEMOM
MIPOCTPAHCTBE

HNurepHera;

* OCYILIECTBIIATH 3aNTUCH ((PUKCAIHIO) BEIOOPOUHOU HH(POpMauu 00 OKPYKarOIIeM MHUPE U 0 cede
caMOM, B TOM 4HcJie ¢ ToMoIbto nHcTpyMeHToB MKT;

* CTPOUTH COOOIICHUS, IPOSKTHI B YCTHOU U MMUCbMEHHOU (popme;

* IPOBOJUTH CPABHEHUE M KJIACCU(DUKAIIHIO 11O 3aJaHHBIM KPUTEPHUSIM;

* YCTaHABIIMBATh NPUUYMHHO-CJIEICTBEHHBIE CBSI3U B U3y4a€MOM KpYyTe SBJICHUI;

* CTPOUTH pacCyXkJIeHHUs B (QOpME CBSI3U MPOCTHIX CYXKICHUH 00 OOBEKTE, ero CTPOCHUH,
CBOMCTBAX U CBS3aXx;

Obyuarowuiica noryyum 803MOACHOCIb HAYYUMbCA:

* OCYIIECTBIISITh PACIIMPEHHBIA MOUCK UHPOPMAIIMU C UCTIOIB30BAaHUEM PECYPCOB OMOIMOTEK U
cetu MHTepHerT;

* 3amuChiBaTh, (QUKCUPOBATH HHGOPMALKIO 00 OKPYXKAIOIIUX SBICHUSIX C T[OMOIIBIO
nHctpymeHTos MKT;

* OCO3HaHHO U MPOM3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM U MHCbMEHHO QopMme;

* OCYIIECTBJIATH BbIOOp HanOoiee 3((HEeKTUBHBIX CIIOCOOOB PEMICHUS 33a/1ad B 3aBHCHMOCTH OT
KOHKPETHBIX YCJIOBHUI;

* CTPOWTH JIOTHYECKOE PACCYKACHHE, BKIIOYAIONIEE YCTAHOBJICHHWE MPHUYMHHO-CIIEICTBEHHBIX
CBS3EH;

* MOT'YT BBITH Ha TEOPETUYECKHI yPOBEHB PEIICHUS 3a/1a4: PELICHNE 110 ONPEeIeICHHOMY TIIaHy,
BJIa/ICHUE OCHOBHBIMH IIPHEMaMH PEIICHUs, OCO3HAHUS ACSITEbHOCTU MO PEIICHUIO 3a/1a4H.

B chepe koMMyHUKATHBHBIX YHUBEPCAIBHBIX YUYEOHBIX JEHCTBUI yUaluXcs:

* AJICKBaTHO MCIOJIb30BATh KOMMYHUKATUBHBIE, IPEKJIE BCETO - PEUEBBIE, CPEIICTBA I PELICHUS
pa3IMYHbIX KOMMYHHKATHUBHBIX 3aJlad, CTPOUTH MOHOJIOTMYECKOE COOOIECHHE, BIAIETh
JTUAIOTHYECKON (pOpMON KOMMYHUKAIIUU, MCTIOIB3Ys, B TOM YHCIE CPEJCTBA M WHCTPYMEHTHI
UKT u gucTaHIMOHHOI'O OOIIEHHS;

* IOMYCKaTh BO3MOYXHOCTb CYILIECTBOBAHUS Yy JIFOAEH PA3JIMYHBIX TOYEK 3PEHUS, B TOM YUCIIE HE
COBMAJIAIOIINX C €r0 COOCTBEHHOW, U OPUEHTHUPOBATHCSA Ha TMO3UIIMIO TIApTHEpa B OOIICHUH U
B3aUMOJICIICTBUM;

* VYUWUTHIBATH pA3HbIE MHEHUS M CTPEMUTbCA K KOOPAMHALMU pA3JIUYHBIX [O3ULHUNA B
COTPYTHHUYECTBE;

* popmynHpoBaTH COOCTBEHHOE MHEHHUE U MO3UIIHUIO;

* JOTOBApPUBATHCA U MPUXOAUTH K OOIIEMY PEIIEHUIO B COBMECTHON JIEATEILHOCTH, B TOM YHCTIE
B CUTYallUU CTOJIKHOBEHUSI UHTEPECOB;

Obyuarowuiicst NOIY4Um 803MONCHOCHb HAYUUMBCA.!

* YYUTHIBATh U KOOPAUHUPOBATH B COTPYIAHUUYECTBE OTIMYHBIE OT COOCTBEHHOW MO3UINH IPYTUX
JIIOJICH;

* YYUTHIBaTh Pa3HbIE MHEHHS U UHTEPECHI U 000CHOBBIBATH COOCTBEHHYIO MO3HUIIUIO;



* IOHUMATh OTHOCUTEIBHOCTh MHEHHUI U TIOJIXOJIOB K PELICHHUIO MPOOIEMBI;

* ApPryMEHTUPOBATHh CBOK IO3HMIMIO W KOOPJAWHHPOBATH €€ C IMO3UUUAMHU IAPTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUs B COBMECTHOM JeSITENIbHOCTH;

* 3aJaBaTh BOIIPOCHl, HEOOXOAMMBIC JUIsI OpPraHU3alUd COOCTBEHHOW NIEATENILHOCTH U
COTPYIHHUYECTBA C TAPTHEPOM;

* OCYIIECTBIISAITb B3aUMHBIM KOHTPOJIb W OKa3blBaTh B COTPYAHHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIIb.

IIpeameTHbIE:

- OpPUCHTHPOBATHCS B SBICHHUAX W OOBEKTaX OKPYXKAIOMIETO MHUpPA, 3HATh TPAHUIBI HX
MIPUMEHUMOCTH;

- IOHUMATh OTpeIeTeHHs (PU3NIECKUX BETHUMH U IIOMHUTH OIpeestonue GopMyIIbl;

- TOHUMATh KaKUM (PU3UYECKUM MPUHITUIIAM U 3aKOHAM TIOIYUHSIOTCS T€ WJIH UHBIE OOBEKTHI 1
SIBIICHUS TTPUPOJIBI;

- 3HAHWE MOJICJIH TTOMCKA PEIISHUH I 3a/1a4 110 (PUBHKE;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATUKH.

- IpUMEeYaTh MOJIEIH SIBJIICHUN U 0OOBEKTOB OKPYKAIOIIETO MHUPA;

- aHAJIU3UPOBATH YCIOBHE 3a]1a4H;

- nepeopMyIupOBaTh U MOJEIUPOBATh, 3AMEHSTh UCXOHYIO 3a/1auy JAPYToii;

- COCTaBJIATH IUJIAH PEIICHHUS,

- BBIJIBUTATh U TPOBEPSTH MpeAsiaraeMble ISl PeLICHUs TUTIOTE3bL;

- BJIaJIETb OCHOBHBIMH YMCTBEHHBIMH OIE€PALMSIMH, COCTABIISIOIIUMHU IMOUCK PELICHUS 3a/1a4u.

Conep:xkaHue NporpaMMbl BHEYPOYHOH AeSITeIbHOCTH
7 KJ1ace

Bgenenue. Brognoe 3ansitue. Llenu u 3agaun kypca. TexHuka 6€30macHOCTH.

PoJib 3xcniepMeHTAa B )KM3HHU YeJIOBeKA.

Teopusa: W3y4nTb OCHOBBI Teopuu mnorpemHocted. IlorpemHocTd npsMbIX M KOCBEHHBIX
U3MEpPEeHUH, MaKCHMallbHasi MOTPELIHOCTh KOCBEHHBIX HW3MEPEHUl, y4eT MOrpelHocTei
U3MEpeHuil mpu moctpoeHuu rpadukoB. [IpenctaBieHue pe3ynbTaToB H3MEpEeHUl B (opme
TaOIMI] ¥ TPaUKOB.

Ilpaxmuxa: OCHOBBI TEOPUHU MOTPEUIHOCTEN IPUMEHSTD NPU BHIIOIHEHUH 3KCIIEPUMEHTAIbHBIX
3aj1a4, MPAKTHYECKUX padoT. (¢ Henmoab3oBaHueM o6opynoBanus «Touka pocray)
Xapaxkmepucmuka 0CHO8HBIX UO0E 0eAMENbHOCHIU.

[IpuBoauTe MpuMepsl 0OBEKTOB M3ydeHUs (U3MKU (pU3nuUecKue sBIeHus, GpU3MYECcKoe Tello,
BEIIeCTBO, (prznueckoe nose). HabmonaTe n ananu3upoBats puzndeckue siieHus (pukcupoBatsb
U3MEHEHMsI CBOMCTB OOBEKTOB, CpaBHHMBaThb HUX M 0000mare). Ilo3HakomMuTbCH C
9KCIIEPUMEHTAIBHBIM METOJOM HcclieoBaHUs npupojbl. COopka nmpuOOpPOB U KOHCTPYKLUH.
Hcnonb30BaHue HM3MEpPUTENbHBIX NPHOOPOB. BbImonHeHHe 51abOpaTOpHBIX M MPaKTHYECKUX
pabot. /lmarHocTuka M ycTpaHEHHE HEUCHpaBHOCTEH MpuOOpoB. BricTpanBaHue rumores Ha
OCHOBaHUH UMEIOIINXCS JAHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE M HEpaBHOMEpHOE JBIKeHHUe. [’ paduueckoe npencTaBieHUe JBUKEHUS.
Pemenue rpaduyeckux 3aaay, pacyeT IMyTH U CpeJHEH CKOPOCTH HEPAaBHOMEPHOTO JBHXKEHUS.
Ilonstne mHepuun U uHEepTHOCTU. lleHTpoOexHas cwia. [IpuMeHeHHe AaHHBIX (PU3MUYECKUX
MOHSTUH B XKHU3HEAEATEIILHOCTH yesnoBeka. Cuia ynpyrocTtH, cuja TPeHUs.

Ilpaxmuxa: WccrnenoBaHue 3aBUCUMOCTH CHJIBI YIPYTOCTH, BO3HUKAIOIIEW B MpPYXHUHE, OT
creneHu nedopmanuu npyxkuHbl. Omnpezaenenue kodduuueHTa TpeHus Ha Tpubometpe. (¢
HCIO0JIb30BaHueM ofopyaoBaHus «Touka pocTay)

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT CHJIBI HOPMAJIBHOTO J1aBJICHUSI.

Xapaxkmepucmuka 0CHO8HBIX 8UO08 0EsIMENbHOCU:



Amnanu3 tabnui, rpaduxos, cxeM. [Torck o0bscHeHUs HaOMIOAaeMbIM COOBITHIM. Onpeenenne
CBOMCTB IpUOOPOB IO YEepTERKaM M MOJENISIM. AHAIU3 BO3HHUKAIOUIMX MPOOJIEMHBIX CUTYaIUH.
N300paxkaTh CUCTEMY KOOpAMHAT, BbIOMpPATh TENO OTCU€Ta W CBS3BIBATH €0 C CUCTEMOM
KoopauHat. Mcnons3oBaTh cucteMy KOOPAMHAT AJIs1 U3yUEHHS! IPSIMOJIMHEITHOTO IBM)KEHUS Tela.
C6opka mpubopoB U KOHCTpyKLuil. Mcnonb3oBanue n3MepuTenbHbIX MpUOOpoB. BeinoiaHeHne
7a00paTOPHBIX M MPAKTHUECKUX padoT (¢ Hcmoab3oBaHueM odopynoBanus «Touka pocray).
JluarHocTHKa M yCcTpaHeHUe HerclpaBHOCTEN MpuOopoB. BeicTpanBaHue rumnore3 Ha OCHOBaHUU
“MerIMXxcs AaHHbIX. KOHCTpyMpoBaHME W MOJEIMpPOBAaHME. BBINONHEHHME 3aJaHUM 10
YCOBEPLICHCTBOBAHUIO MpHOOpoB. Pa3paboTka HOBBIX BapuaHTOB ONBITOB. PaszpaboTka wu
MPOBEpPKa METOJIMKH SKCIIEPUMEHTaIbHOU padoThl. PaboTa B ManbIx rpynmnax. AHaIU3UPYIOT,
BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pelieHue, AeiictBus. [IpeacraBieHue pe3yabTaToB MapHOM,
IPYNIOBON NEATEIbHOCTU. Y4YacTHE B JUAJOre B COOTBETCTBUM C IPaBUJIAMH pPEYEBOTrO
MIOBE/ICHHUS.

I'mapocraruka.

Teopus: 3akoH Apxumena, 3akoH Ilackans, ruppocTaTudyeckoe OaBiE€HUE, COOOIIAIONIUECs
COCY/Ibl, THAPABINYECKHE MAILIUHBI.

Ilpakmuxa: 3a0auu: BBITAJKUBAIOUIAs CUJIa B PA3JIMYHBIX CHCTEMax; HpUOOpHI B 3ajadax
(coobmaronuecs: COCybl, THAPABINYECKUE MAIIHHBI, phIYaru, OJI0KH).

DKCIEpUMEHTAIbHBIC 3aaHUs:

1)u3mepenue cuiabl Apxumena,

2)U3MEpEHNE MOMEHTA CUJIbI, IEHCTBYIOIIErO Ha pblyar,

3)uzmepeHue paOOThl CHIIBI YNPYTOCTH MPHU HNOABEME I'py3a C MOMOILBIO MOABMIKHOIO HIIN
HETIO/IBUYKHOTO OJI0Ka(C HCMOIb30BaHHEM 00opyaoBaHus «Touka pocray)

Xapakmepucmuka 0CHOBHBIX 6UO08 OEsIMENbHOCU:

Ananmu3 Tabnuu, rpaduxos, cxem. Ilouck oObsicHeHus HaOmomaeMbiM coObiTUsIM. COOpka
npubopoB UM KOHCTpyKuMi. Mcnosnb3oBaHue M3MepHUTENbHBIX NpUOOPOB. BbimonHeHnue
1a00paTOPHBIX U MPAKTHYECKUX PadoT. J[narnoctuka u ycTpaHeHUue HeMCIpaBHOCTEH MprOOpOB.
BbicTpauBaHue TrumoTe3 Ha OCHOBAaHMM MMeEMOIMXCA JAaHHBIX. KoHcTpyupoBaHue u
MojienupoBanue. Pabora B ManbIX rpymmax. AHAJIM3UPYIOT, BBIOMPAIOT M 0OOOCHOBBIBAIOT CBOE
pewenue, neicrtBud. IIpencrtaBieHue pe3ynbTaTOB MNApHOW, TPYNIOBOW JAEATEIbHOCTH.
IoaroToBka cooOIIeHui 1 TOKIAI0B. YYacTHE B TUAIOTE B COOTBETCTBHH C MPABUIIAMHU PEYEBOTO
MOBEJICHMS.

CrarTnka.

Teopus: bnok. Peruar. PaBHOBecHe TBEpABIX TE. Y CJIOBUS paBHOBeCcUsA. MoMeHT cuiibl. [IpaBuiio
MomeHTOB. llentp  Tsxkectu. MccnepgoBaHue — pasiMyHBIX — MEXAHUYECKUX  CHCTEM.
KomOuHupoBaHHbIe 3a/1a41, UCIIOJIb3Ysl YCIIOBHUS paBHOBECHSI.

Ilpaxmuxka: V3rorosienne padoTaromiei CuCTeMbl OJIOKOB.

Xapaxkmepucmuka 0CHOBHBIX 6UO08 0EsIMENbHOCU:

Ananmu3 tabmun, rpagukos, cxeMm. [lonck oObsicHeHusI HabII0aeMbIM COOBITHAM. OnpesiesieHne
CBOWCTB IPUOOPOB IO YepTekaMm M MOAEIAIM. AHalIM3 BO3HHUKAIOIIUX MPOOJIEMHBIX CUTyalUH.
HaGnronate nelicTBue TPOCTHIX MeXaHW3MOB. [lo3HAakKOMHUTBCS € (PU3UYECKOW MOJEIBIO
«abcomoTHO TBEPAOE Tenoy. PemaTh 3a71auM Ha MPUMEHEHHE YCIOBUs(TIpaBHa) paBHOBECHUS
peyara. IlpuMmeHsaTs ycioBue (TpaBUIO) paBHOBECUs pbluara JJisi OOBSACHEHUS NEWCTBUS
pa3NMYHBIX MHCTPYMEHTOB, HCIOJB3yeMbIX B TexXHHMKe M B ObTy. COopka mnpubopoB u
KOHCTpYKUui. Mcrnonb3oBaHue H3MEpUTEIbHBIX HpUOOpOB. BeimonHeHue 1abopaTOpHBIX U
MPaKTUYEeCKUX padoT. /lnarHoctuka M ycTpaHeHHe HeuclpaBHOCTeN npubopoB. BeicTpauBanue
TUIOTE3 Ha OCHOBAaHMM MMEIOUIMXCS JaHHbIX. KOHCTpyMpoBaHME U MOJAEIHMPOBAHUE.
BeinosnHenne 3agaHuil MO YCOBEPIIEHCTBOBaHHIO NpUOOpOB. Pa3zpaboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka 1 mpoBepKa METOUKN IKCIIEPUMEHTAILHON PabOTHI.

Pabora B MamnbIX rpynmnax. AHaJIM3UPYIOT, BEBIOUPAIOT U 0OOCHOBBIBAIOT CBOE pEIIeHUE, TEUCTBHSL.
[IpencraBiaenue pe3yabTaTOB MAPHOM, TPYIMIOBON AesATEIbHOCTH. [loAroToBKa COOOIICHUIN M
Nok1ag0B. OCyIECTBISIIOT CaMOOLIEHKY, B3aMMOOLICHKY IESTEIBHOCTH. Y4YacTUE B JMAJIOre B
COOTBETCTBUHM C MTPaBUJIAMU PEUEBOI0 OBEICHUS.



8 kiacc

TenoBble IBJICHUS.

TennoBoe pacmmpenue tei. IIponeccsl maBieHnst U OTBEPAEBaHUs, HCIIAPEHUS U

KOHJIeHcanuu. Tersonepenaya. BinaxxHOCTh BO3/1yXa Ha pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu: 1. HabmoneHue TastHus JibJia B BOJIE.

2. CKOpOCTh UCIAPEHHUSI PA3TIMYHBIX KUJKOCTEH.

3. TeruioBble ABUTATENN OYIYIIETO.
JlabopamopHuie pabomui (¢ Hcoab3oBaHueM odopyaoBanns «Touka poctay)

1. 3meHeHus IIMHBI Tela IPU HarpEBaHUU U OXJIAXKICHHUH.

2. OrnuBKa napaUHOBOTO COJIIATHKA.

3. HaOmroneuune 3a I1aBJIEHUEM JIBIA

4. Ot yero 3aBUCUT CKOPOCTb UCTIAPEHHUS )KUJKOCTU?

5. Habnronenune TemionpoBOAHOCTH BOBI M BO3IyXa.
Xapaxmepucmuxa 0CHOBHBIX 8UA08 0esIMENbHOCHIU

CamMocToATENbHO (QOPMYIHPYIOT IMO3HABATENbHYIO 3a/Jady. YMEIT C IOMOIIbIO BOMPOCOB
noObIBaTh HeJocTawilyld uHpopManuo. Mcnonp3oBaHUE U3MEPUTENBHBIX  MPHUOOPOB.
BomonHenne 1a0opaTOpHBIX W MpakTUYecKuX pabor. JlparHocTMka W ycTpaHEHUE
HEUCIPAaBHOCTEH mTpuOOpOB. BeicTpamBaHWE THIIOTE3 HAa OCHOBAHWW HMEIOIIUXCS JIaHHBIX.
KoHcTpyrpoBanue u MOAENMpPOBAaHUE.

BeinonHenne 3agaHuil MO YCOBEPILIEHCTBOBAHHMIO NpUOOpOB. Pa3zpaboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka W TpoBepKa METOIWKH SKCIEPUMEHTANIbHOM padoThl. PaboTa B Mambix
rpymnmnax. AHaJU3UPYIOT, BRIOMPAIOT 1 00OCHOBBIBAIOT CBOE pelleHue, aeiicteus. [Ipeacrasnenue
pe3yJabTaTOB TMApPHOM, TPYNIOBON AEATEIBHOCTH. Y4YacTUE B JMAJIOre B COOTBETCTBHM C
MpaBUIaMy PEUYEBOTO MOBEICHHUS.

DJIeKTpUYecKHe SIBJICHHUS.

Muxkpomup. Mojaenu atoma, cymectBoBapiiue 10 Hayana XIX. Uctopust OTKpBITUA U 1€HCTBUS
rajJpBaHUUYECKOro sneMeHTa. Mcropust co3nmanust snekTpodoproit mammubel. OnsiT Bomnbra.
DJIEKTPUUYECKUIN TOK B DJIEKTPOJIUTAX.

Hemoncmpayuu: (¢ Hcnosib30BaHueM ooopynoBanus «Touka pocray)

1. Monenu aToMOB.

2. 'anpBaHUYECKHUE DJIEMEHTHI.

3. Pabora anekTpodopHOil MaIIHHBI.

4. Onbitel Bonbra 1 ['anpBaHu.

Jlabopamopmwvie pabomol:

1. Co3nanue rajgpBaHUYECKUX JIEMEHTOB U3 MOJPYUHBIX CPEJICTB.

2. DIEKTPUYECKUIN TOK B KUJIKOCTSIX.

Xapaxmepucmuxka OCHOBHBIX BUJOB J€ATEIbHOCTH:

YpaBisiOT CBOEH MO3HABATENLHON U y4eOHOM e TENIbHOCTHIO TOCPEICTBOM MMOCTAHOBKH IIEJICH,
IUIAHUPOBAHUSI, KOHTPOJISl, KOPPEKUMHU CBOUX JCHCTBUI M OLIEHKH YCHEIIHOCTH YCBOEHHUS.
CpaBHMBaAIOT CIOCO0 W pe3ynabTaT CBOUX JEHCTBUH € 0Opas3lioM - JIMCTOM CONPOBOXKICHHS.
O6napyxuBaroT OTKIOHEHUS. OOAyMBIBAIOT NPUYMHBI  OTKIOHEHMH. OCYIIECTBISIOT
CaMOKOHTPOJIb M B3aUMOKOHTPOJb. Mcmonp3oBaHue M3MEpUTEIbHBIX MPUOOPOB. BrimonHeHnue
1a00paTOPHBIX U MPAKTUYECKUX padoT. J[MarHocTuka U ycTpaHEeHHEe HEHCIPABHOCTEH MPHOOPOB.
BoicTpauBaHue TruUIOTE3 HAa OCHOBAHMM UMEKOIIMXCA JaHHbIX. KOHCTpyupoBaHue u
MO/IETUPOBAHUE.

JIeKTPOMATHUTHBIE SIBJICHHA.
MarnutHoe Tosie B BemiecTBe. MarHuTHasi aHoMmaius. MarHutHele Oypu. PasHoBHIHOCTH
ANEKTPOUZMEPUTENHHBIX MPUOOPOB. Pa3HOBUIHOCTH AJIEKTPOABUTATENCH.
Jemoncmpayuu (¢ ucnoib3oBanueM odopyaoBanus «Touka pocray):
1. HarnsagHoCTh MOBEACHUS BEIIECTB B MATHUTHOM IIOJIC.



2. [Ipe3eHTanu 0 MAarHUTHOM TT0JIe 3eMJTU M O MAarHUTHBIX OYpsiX.

3. JleMOoHCTpauus pa3HOBUIHOCTEN 3JIEKTPON3MEPHUTENBHBIX TPUOOPOB.

4. HarisiiHOCTh pa3HOBUIHOCTEHN JIEKTPOJIBUTATENEH.

Jlabopamopnwvie pabomei: 1. VccaenoBanue pa3inyHbIX 3JIEKTPOU3MEPUTENBbHBIX IPUOOPOB.
Xapaxmepucmuxa 0CHOBHBIX 8UO08 0esIMENbHOCHIU

VYrpaBmsitoT CBOEH MO3HABATEIHLHOM M yU€OHOM EATeTbHOCTHIO MOCPECTBOM ITOCTAHOBKH IIEJIEH,
IUTAHUPOBAHMSI, KOHTPOJIS, KOPPEKIMH CBOUX JEHCTBUH M OLEHKH YCIEUIHOCTH YCBOCHHS.
CpaBHuBaioT croco0 W pe3yJabTaT CBOMX JEUCTBHI C 0Opas3loOM - JUCTOM COIPOBOKICHUSA.
OOHapyxuBaloT  OTKIOHeHHA. OOIyMBIBAIOT MNPUYMHBI  OTKIOHEHMH. OCyIIECTBISIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.

Onruyeckue siBJIEHUs.

Hcroununku cBeTa: TEIUIOBBIE, JIOMHUHECIIEHTHBIC, WCKYCCTBEHHbIEC. M3roToBIE€HHME Kamepsbl -
00CKypa M HCCJIEIOBaHHE W300paXKCHHS C TMOMOIIBI0 MOJETH. MHOTOKpaTHOE H300paKeHHE
npeaMeTa B HECKOJIBKUX TUIOCKUX 3epKajaX. M3roToBUTh MEPUCKOI U C €ro MOMOIIbIO MPOBECTH
HaOmonenus. [IpakTuyeckoe UCIMONMB30BAaHUE BOTHYTHIX 3€pKajl. 3PUTEIbHBIC WIUTIO3HH,
MOpOXKAaeMble IpesioMiIeHueM cBeTa. Mupaxu. Pa3Butue BoJokoHHOM onTuku. Mcnonb3oBaHue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ncnojb3oBannem ooopynoBanus «Touka pocTay)

1. PaznuyHble HCTOYHUKHU CBETA.

2. U3o0paxkeHune mpeamMeTa B HECKOJIBKUX IJIOCKHX 3epKajax.

3. M3oOpaxeHue B BOTHYTHIX 3epKajax.

4. Vlcnonb30BaHKE BOJIOKOHHOM ONTHUKH.

5. YcrpoiictBo (hoToanmapaToB, KHHOMPOEKTOPOB, KAJICHI0CKOIIOB.

JlabopamopHvie pabomoi:

1. M3roroBieHne kaMepsl - 00CKypa U UCClIeJOBaHHE U300PaKEHUS C IIOMOILBI0 MOJIEIH.

2. IlpakTryeckoe NpUMEHEHUE TUIOCKUX 3epKal.

3. [IpakTHueckoe UCOIb30BAHUE BOTHYTHIX 3€pKaJl.

4. 3roToBieHNE MEPUCKONA U HAOIIOICHHUS C TIOMOIIBIO MOJICIIH.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU

VYrpaBisitoT CBOEH MM03HABATEIBHOM M yU€OHOM JIeATeTbHOCTHIO IOCPECTBOM ITOCTAHOBKH IIEJIEH,
IJIJAHUPOBAHUS, KOHTPOJS, KOPPEKIMH CBOMX JEUCTBHUM M OLEHKH YCHEUIHOCTH YCBOECHHUS.
Begensitor  u QopMyNmHpYHOT —MO3HABATENBHYIO  I€Nb. BBIIENSIOT  KOJIHMYECTBECHHBIC
XapaKTepUCTHUKU OOBEKTOB, 3a/laHHble clloBaMU. [IpUMHHMMAalOT MO3HABATENBHYIO LENb U
COXPaHSIOT €€ MPHU BHITIOJIHEHUH YU€OHBIX AercTBU. Oco3HaIOT CBOU JeicTBUS. IMEIOT HaBbIKK
KOHCTPYKTHUBHOTO OOIIIEHHS B MaJIbIX TPYIINax.

Yes10BeK U npupoaa

ABTomaTHKa B Haien xxu3Hu. [Ipumepsl nCnonp30BaHus aBTOMAaTUUYECKUX YCTPOMCTB B HAyKe, Ha
npou3BoJcTBE U B ObITY. CpenctBa cBA3u. Panuo u teneBunenue. AnbTepHaTUBHbIE HCTOYHUKU
sHepruu. Buaer anmekrpoctraHnmii. HeoOXOAMMOCTh SKOHOMHH TIPUPOJTHBIX pPECYpCOB H
HCIOJIb30BaHUS, HOBBIX 9KOJIOTUYHBIX U O€30MacHbIX TexHonoruil. Hayka u 6€30macHOCTb JIF0Jei.
Jlemoncmpayuu: 1. hoTOMaTepuansl U CIaiabl O TEME.

Jlabopamopnvie pabomui: 1.13yuenne necTBuil cpecTB CBA3HU, paJuo0 U TEIEBUACHUS.
Xapaxmepucmuka ocHOBHBIX 8U008 0esIMENbHOCIU:

CamocrosTenbHO  (QOPMYTUPYIOT I[O3HABATEIbHYIO 3aJady. YMET (WIM pPa3BHBAIOT)
CIIOCOOHOCTH C MOMOIIBIO BOIIPOCOB J100BIBATh HEIOCTAIOILYI0 HH(POPMALHIO.

9 kJjacc

Kunemaruka
CHOCO6LI OIMUCAaHUs MCXAaHNUYCCKOIro IBUKCHUA. CI/ICTeMa oTcCUeTa. pr[MOJ'IPIHGfIHO@ JOIBUXXCHHUC.
[IpsiMonuHeitHOe paBHOMEpPHOE [BMKEHHE MO IUJIOCKOCTH. llepemelnienrie M CKOpOCTh Ipu
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PaBHOMEPHOM MPSAMOJUHEWHOM JBUXKEHUU MO IUIOCKOCTU. OTHOCHUTENBHOCTh JBUKEHUS.
Cnoxenue paBwxeHud. [IpuHIMN He3aBUCMMOCTH JBWKeHUU. KpuBonuHeWHOE [BIXKEHHE.
JIBr>xeHue Tesna, OpOLIeHHOr0 MO YIJIOM K TOpU30HTY. PaBHOMEpHOE IBUKEHHUE 110 OKPY>KHOCTH.
VYrnoBas ckopocTs. [leproa u yactota BpaieHusi. CKopocTh
U YCKOPEHME ITPH PABHOMEPHOM JIBJKEHUU T10 OKPYKHOCTH.
Jlabopamopnule pabomui(c ncnoab3oBannem odopynoBanus «Touka pocray):
1. H3yuenue ABMKEHHs CBOOOJHO MAJAIOIIETo Tea.
2. W3ydenue MBUKEHUS 10 OKPYKHOCTH.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
1. OmpeneneHue CKOPOCTH PABHOMEPHOI'O JBHXKEHHUS IPH HCIOJb30BaHUU TpEHAXKepa
«OeroBasi IOpOKKa».
2. Hctopuueckass pEKOHCTPYKIHUS OIBITOB lanmuiess 1O ONpenesieHUuI0 YCKOPEHUS
CBOOOJIHOTO Ma/IeHUs Tel.
3. TpuHIUIB paboTH TPUOOPOB /IS H3IMEPEHHSI CKOPOCTEH M YCKOPCHHUH.
4. TlpumeneHune cBOOOIHOTO MAJCHUS AJISI U3SMEPEHUS PEAKIIUU YeIOBEKa.
5. Pacuer Tpaekropuu qBUKEHUS NepcoHa)el pacckazoB P.Pacms.
Xapakmepucmuka OCHOBHLIX 6U008 OesimelbHOCmU: YTEHHE M OOCYXKJEHHE TeKCTa cTaTel
WHTEPHET-CAlTOB, 00CYX/IE€HHUE [OKIaJ0B W TMPE3EeHTAllMi, COCTAaBJIEHUE W pEIIeHHE 3ajady,
obcyxaeHue cnoco0oB perieHus (moaroroska k OI'D no ¢usuke).

JInHAMHKA
HNuepumansubie cuctemsl otcuera. Cuna. 3akonbl HeroToHa. J[BUXKEHHME Tena moj JECUCTBUEM
HECKOJIbKMX CHI. JIBUKEHUE CHCTEMbl CBA3AHHBIX Tell. J[MHAMUKa pPaBHOMEPHOIO JABUKECHUS
MaTepHaIbHON TOYKH MO OKPYKHOCTH. Kiacchl cuil. 3aKOH BCEMUPHOTO TATOTEHHS. JIBUKEHME
mnaHeT. MckycctBeHHble cryTHUKHU. ConHeuyHasi cucteMa. VMctopust pa3BuTUs NpeACcTaBiICHUN O
Bcenennoii. Ctpoenue u sBotonus BeeneHHow.
Jlabopamopnvle pabomoi(c ucnonb3oBanueM odopynoBanus «Touka pocray):
1. Hsmepenue macchl Tella C UCTIOIb30BAHHUEM BEKTOPHOT'O PA3I0KEHUS CHUJIIBL.
2. VI3yueHue KMHEMAaTUKH U TMHAMUKH PaBHOYCKOPEHHOTO IBYKEHUS (HA IPUMEPE MAITUHBI
ATByna).
3. HW3yudenue TpeHHUS CKOIBKEHUS.
IIpumepnvie memvl nPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:
1. Hcropuueckas peKOHCTpyKiHs onbITOB KyjioHa 1 AMOHTOHA I10 ONPEICIICHUIO BETMYUHBI
CHUJIBI TPEHUS CKOJIbKEHHUSI.
2. TlepBble HCKYCCTBEHHBIC CITyTHUKH 3EMIIH.
3. Kak ominyaroTcss MexaHM4YeCKHEe MPOLECChl Ha 3emiile OT MEXaHWYECKUX IPOILIECCOB B
Kocmoce?
4. Tena ConneuHoii cuctembl. OTKPHITHS Ha KOHYHKE TIepa.
Xapakmepucmuka OCHOBHLIX 6U008 OesimelbHOCmU: YTeHHEe M OOCYXJICHHWE TEKCTa CTaTel
WHTEPHET-CAlTOB, 00CYX/IEeHHUE [OKIaJ0B U MPE3CHTAlMi, COCTABIEHWE U pelIeHHE 3ajad,
obcyxaeHue crmoco0oB pemnieHus (moaroroska k OI'D no ¢usuke).

HMmnyabc. 3aK0H coXpaHeHUs UMITYJIbCA
Nmnynec. M3MeHeHue uMIlylbca MaTepUaibHOM ToukM. CucrteMa Ten. 3aKOH COXpaHEHUs
HMITYJIbCA.
Ipumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. PeakTuBHOE IBMXKEHHUE B MPUPO/IL.

2. Paccnenosanue [TII ¢ moMoIibio 3aK0OHa COXpAaHEHUS UMITYJIbCA.
Xapakmepucmuka 0CHOBHBIX U008 OesimelbHOCmU: YTEHUE M OOCYKIEHHE TEeKCTa CTaTeu
WHTEPHET-CAlTOB, 00CYXIECHHE MOKIAJ0B U TMPE3CHTAllMH, COCTAaBIEHHWE U pEIIeHHe 3ajad,
obcyxaeHue cnoco6oB pemenus (moaroroska k OI'D mo duzuke).

Craruka
PaBHOBecue Tena. MOMEHT CHIIBL. Y CIIOBUSI paBHOBECHS TBEPAOTo Tena. [IpocThie MeXaHU3MEI.



Jlabopamopnuie pabomoi(c ncnoib3oBannem odopynosanus «Touka poctay):
OrmpezeneHne MEeHTPOB MACC Pa3IUYHBIX TeJ (TPH criocoda).
prwepﬂble membsvl NPOEKNHbLX U UCCTIe008AMENIbCKUX pa60m:

1. TlpumeHEHHE MPOCTHIX MEXAaHU3MOB B CTPOUTEINILCTBE: OT 3EMJISTHKH J10 HeOocKpeoa.

2. HccrnenoBanue KOHCTPYKIIMHU BEJIOCHUIIEAA.
Xapakmepucmuka OCHOBHLIX 6U008 OesimelbHOCMU: YTeHHEe M OOCYKICHHWE TEKCTa CTaTel
UHTEpPHET-CATOB, OOCYXJEHHE IOKIAaJ0B M IPE3eHTALUH, COCTaBIEHUE M pelIeHHe 3ajad,
obcyxneHue crmoco0oB pemierus (moaroroska k OI'D no ¢pusuke).

MexaHu4ecKue KoJie0aHusI U BOJTHbBI
Mexannueckue konebanusa. I[IpeoOpa3oBaHue OJHEPrUM TpPHU MEXAHUYECKUX KOJICOAHMSIX.
MatemaTnueckuii W TNPYXKUHHBIH MasTHUKU. CBOOOIHBIE, 3aTyXalollUe U BbIHYKICHHbIE
kosnebanus. Pezonanc. Mexannueckue BONMHBL. J[JTMHA ¥ CKOPOCTDH BOJIHBL. 3BYK.
Jlabopamopnule pabomoi(c ucnoab3oBaHueM odopynoBanus «Touka pocray):
Nzydenue koneOaHuit HUTSIHOTO MasiTHUKA.
IpumepHnvie memvl RPOEKMHBIX U UCCTIEO008AMENbCKUX PAOOM.:

1. CrpyHHBIE MY3bIKaTbHbIE HHCTPYMEHTHI.

2. KonebaTenpHbIe CUCTEMBI B IPUPOJIC M TEXHUKE.
Xapakmepucmuka OCHOBHLIX 6U008 OesimelbHOCmU: UYTEeHHE M OOCYXJIEHUE TEeKCTa cTaTel
WHTEPHET-CANTOB, OOCYXKIEHHE JIOKIAIOB WM TPE3CHTAINH, COCTAaBJICHHWE W pEIICHHE 3ajad,
obcyxaeHue cnoco0oB perieHus (moaroroska k OI'D no ¢usnke).

DJIeKTPOMATHUTHBIE K0JIeOAHUS U BOJTHBI

[Tepemennsrit anekTpuueckuii Tok. Konebarenbupiii KOHTYp. BoiHYXIeHHBIE 1 cBOOOHBIE DM
kosebanus. DM BOJHBI U UX CBOICTBA.

IIpumepnvie memvl NPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:

[IpuHUMIIBI paIuOCBA3U U TEICBUACHUSI.

Binsinue DM u3nyyeHuil Ha KUBbIC OPTaHU3MBI.

W3roroBneHune ycTaHOBKH ISl IEMOHCTPALMU OIBITOB 110 DOMMU.

DnektpomariutHoe uznydenue CBYU-neun.

Hcropuueckas peKOHCTPYKIIMS ONBITOB AMIIepa.

Xapaxmepucmuka O0CHOBHBIX U008 OesamenbHOCmuU: YTeHHE W OOCYXKICHHE TEeKCTa crarei
WHTEPHET-CANTOB, OOCYXICHUE MOKIAJOB U MPE3CHTAIlMH, COCTABIICHUE W PEIICHHE 3ajad,
obcyxaeHue croco0oB pemenus (moarotoska k OI'D mo ¢uzuke).

ko E

Onruka
Ucrounuku cBera. [eiicTBusi cBeTa. 3aKOH MPSAMOJIMHEMHOTO PACIPOCTPAHEHUS CBETAa. 3aKOH
oTpaxkeHus ceeta. [loctpoenue n3o0paskeHuil B IIIOCKOM 3epKalie. 3aKOH MpeIoMIICHHs CBEeTa Ha
IJIOCKOM TpaHHIE JBYX OJHOPOIHBIX Mpo3payHbix cpen. [Ipenomienue cBerta B TpHU3ME.
Hucnepcusi cBera. SIBieHHE MOJHOTO BHYTpPeHHEro oTpaxkeHus. JIunu3pl. ToHKHE ITUH3BIL.
[TocTpoenue un300pa’keHUi, CO3/1aBaE€MbIX TOHKMMH JHH3aMH. ['7a3 u 3penue. OnTtuueckue
pUOOPBHI.
Jlabopamopnule pabomoi(c ucnonb3oBaHueM odopynoBanus «Touka pocray):

1. DxcnepuMeHTaiIbHas MPOBEpPKA 3aKOHA OTPAXKESHHSI CBETA.

2. V3mepeHue moka3aTesl MPEJIOMIICHHSI BOIBL.

3. Msmepenue HoOKyCHOTO paccTOSHUSL COOMPAIOIIEH JIMH3BI.
IIpumepnvie memvl npOeKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1. Hctopus uccrienoBaHus CBETOBBIX SBICHUIA.

2. HWcropuyeckas peKOHCTPYKIHS Teieckomna [Tanmes.

3. HMsrortoBneHue Kaneimockomna.
Xapaxmepucmuka O0CHOBHBIX U008 OeamelbHOCMU. YTEHHE W OOCYXKJEHHE TeKCTa crarei
WHTEPHET-CANTOB, 00CYXIECHHUE MOKIAJOB U TMPE3CHTAIlMH, COCTABIEHHWE W pEIICHHE 3ajad,
obcyxaeHue cnoco6oB pemenus (moaroroska k OI'D mo duzuke).



Du3KuKa aATOMa U ATOMHOI0 siIpa
Crtpoenue aroma. Ilornomenue u ucnyckanue cBera aromamu. Onrtuyeckue CreKTpbl. OMBITHI
Pesepdopna. [TnanerapHas monens aroma. CTpoeHHE aTOMHOTO sijipa. 3apsiioBOE€ U MacCOBOE
yrcna. SaepHble CUibl. JHEPTHUs CBSA3HM ATOMHBIX si7iep. 3aKOH PaIuOaKTUBHOTO pacmaaa. Anbga-
u Oera-pacransl. [IpaBuna cmemenus. SAnepHeie peakuuu. [lenenue u cunte3 sinep. SnepHas
sHepreTuka. Mcrounnku sueprun ConHua u 38e31. Peructpanus saepHbix u3nydeHuid. Bausaue
PaAMOAaKTUBHBIX W3JIyY€HUH Ha >KUBBIE OpraHu3Mbl. Jlo3umeTpus. Dkojorndeckue mpoodIeMsl
SIIEPHON YHEPTETHKHU.
IIpumepHnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PADOM.:

1. Hctopus u3yueHus aToma.

2. Wsmepenwne KII] conreunoit ObaTapen.

3. HeBuauMeble U3Iy4eHUS B CIIEKTPE HATPETHIX TEI.
Xapakmepucmuka OCHOBHLIX 6U008 OesimelbHOCmU: YTeHHEe W OOCYXJICHHWE TEKCTa CTaTel
WHTEPHET-CATOB, 00CYXIECHHE MOKIAJ0B U MPE3CHTAllMH, COCTAaBIEHHWE WM pEIICHUE 3ajad,
obcyxaeHue crnoco0oB pemenus (moaroroska k OI'D mo duzuke).

®opMbl OpraHu3anu 00pa3oBaTeLHOIO NMpouecca:

- IpyIIoBasi;

- HHOUBUYyaJbHas;

- (hpoHTANBHASL.

Beayuue Texnosornu:

Hcnonb3yloTcsi 37€MEHTHl CIEAYIOIMMX TEXHOJIOTUH: IMPOEKTHas, MpoOJeMHOro oOydeHwHs,
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHAs,, KPUTUYECKOIO MBIIUIEHUs, MPOOJIEMHOr0o Auajora,
UIPOBasl.

OcHOBHBIE MeTOIbI Pa00OTHI HA YPOKe:

Benymumu metomamu oOydeHHs SBISIIOTCS: YaCTUYHO-TIOMCKOBOM, METOJl MaTeMaTHYECKOTO
MOJIEJIUPOBAHUs, AKCHOMAaTUYECKUI METOA.

DopMbl KOHTPOJIA:

Tax kak 3TOT Kypc sIBJISETCS IONOJHUTENBHBIM, TO OTMETKA B OajylaX HE CTaBUTCS.

VYyamuiics yuuTcs oOlEHMBaThb ce0sd M JIpPYrHX caM, 4YTO II03BOJIAET pa3BUBATh YMEHHS
caMOaHaJlu3a WU CIOCOOCTBYET pa3BUTHIO CaMOCTOSTEIIBHOCTH, KaK CBOWCTBY JIMYHOCTH
yuamierocsi. BblsiBieHHE NPOMEXYTOUHBIX M KOHEYHBIX PE3YJITATOB YYAIIUXCSl MPOUCXOAUT
gyepe3 NPaKTUYECKYIO 1A TeNIbHOCTh; 3a4€THbIE paOOTHI:

* TeMaThyeckasl Moa0opKa 3a/a4 Pa3InYHOTO YPOBHS CIOXHOCTH C TPEACTABICHHUEM pa3HBIX
METOJOB  peumleHuss B  BHJAE  TEKCTOBOr0  JOKYMEHTAa, Ipe3eHTanmuu,  (udI-
aHMMAaIHM, BUIEOPOJINKA Wi WeD - crpaHuubl (caiiTa)

* BBICTaBKa IIPOEKTOB, IPE3CHTALIUN;

* JIEMOHCTpAlLUs 3KCIEPUMEHTa, KaYECTBEHHOM 3a/lauyd ¢ KaueCTBEHHBIM (YCTHBIM WJIM B BUJE
IOPUIOKEHHUs,, B TOM 4HCJE, Mpe3eHTaluell) ONMMCaHMeM IIpolecca Ha 3aHATHH, (ecThBae
HKCIEPUMEHTOB; (PU3NIECCKHUE OJTMMITHAIBL.

Kaﬂe}mapno-TeMaaneCKoe IJIAHUPOBAHHUE 7 KJaace

No | JlaTta Tema 3ansaTust Hcnonb3oBanue MpUMEYaHue
1/m | IpoBeJeHUs 000py10BaHMS LEHTPa
Iaan | ®akr €CTECTBCHHOHAYYHOH H
TEXHOJIOTHYeCKOMI
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HanpaJieHHOcTel «Touka
pocTa»

1. BBegenue (14)

1

BBomHoe 3amsTwme.
3agaun Kypca.
0€30I1aCHOCTH.

e wu
Texauka

KomneroTeproe
obopynoBaHue

2. PoJib SKCTIepMMEHTA B KM3HH YesioBeka (34)

Cucrema eIUHMUILL, TOHIATHE O
IPSIMBIX u KOCBEHHBIX
HU3MEPEHUIX

Komneroreproe
o0opynoBaHue

PU3HNYECKUIN IKCTIEPUMEHT.
Bunsr (hU3UIECKOTO
JKCIEpUMEHTA.
[TorpemHocTh
Bunsl
MOTPEITHOCTEN
Pacuér
MOTPEITHOCTH U3MEPEHUSL.

U3MEpEeHUsl.

U3MEPEHHUS.

O6opynoBanue LIS
JIEMOHCTpAIi

4

JlaGopartopnas paboTa
«M3mepenne oobeMa TBepAoro
tenay. [IpaBuina opopmieHus
n1ab0opaToOpHON paboTHI.

Oo0opynoBanue s
1abopaTopHBIX  paboT U
YYCHHUYECKUX OIBITOB

3. MexaHuk

a (84)

PaBHOMepHOE 51
HEPaBHOMEPHOE
JIBUOKEHUS.

['paduueckoe npeacraBieHmue
JIBIDKCHUS.

Pemenne rpadguueckux 3amad,
pacder TyTH W  CPEeaHEH
CKOpOCTH

HEPaBHOMEPHOT'O JIBUKEHUS.

[Tonsarue
MHEPTHOCTH.
LlenTpoOesxHas cuina..

MHEpLUHU u

ObopynoBanue st

a0opaTOpHBIX  paboT H
YYCHHUYECKUX OMNBITOB (Ha
6a3ze komriekToB A OI'9)

Cuna ynpyrocTH, cuia TpeHHs

10

JlaGopaTopHnas pabora
«HcciemoBaHue 3aBUCUMOCTH
CHJIBI YIIPYTOCTH,
BO3HHUKAIOIIEH B
MPYXKHUHE, oT
nedopmanun
IPYKUHBD».

CTCIICHU

11

JlaGopaTopHnast pabora
«Omnpenenenue kodpduimenTa
TPEHUs: Ha TpUOOMETpe».

O6opynoBanue aJs

nabopaTopHbIX  paboT W
YYCHHYECKUX OIBITOB (Ha
6a3e kommuiekToB st OI'D)

12

JlabopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
CHJIBI TPCHUA OT CHUJIbI

O6opynoBanue aJs
nabopaTopHBIX  paboT U
YUEHUYECKUX OIIBITOB

11




I HOPMAJIbHOI'O JAaBJICHUA».

4. I'mapocraTuka (124)

[InotHOCTH.  3amaua  maps | O6opynoBaHue TUTSt
13 I'epona JIEMOHCTpAIHH
Pemenue 3a1a4 MOBBIIEHHOM
CIIOKHOCTH Ha pacuer
TJIOTHOCTH
14 BEIIECTBA.
Pemenue 3anay noseimieHHot | O6opynoBaHue TUTS
15 CJI0KHOCTH JEMOHCTpaIHi
JlaBneHne JKUAKOCTH M Ta3a.
3akoH
16 [Tackans
17 Coo0mmaromnuecs: CoOCy/bl.
JlaGopaTopHnas pabora Ob6opynoBanue ass
«M3roroBieHue MOJCNIH | Ta0OpaTOPHBIX  paboT H
18 ¢doHTaHA» YUEHUYECKUX OIBITOB (Ha
JlaGopatopuas paGoTa 6a3e komruiekToB 115t OI'D
«M3roroBicHue MOJICIIH
19 dbonTaHA»
3akoHn [lackans. /laBnenue B
JKUJKOCTSX U Ta3ax.
[ManpaBnuyeckre MalIuHBIL.
20 CooOmaromuecs CoCyabl.
BrrrankuBaromiast cuna. 3akon | O0opynoBaHue TUTSt
21 Apxumena. JIEMOHCTpAIH
JlaGopartopnas pabota O6opynoBanue s
«BosicHeHHE yCIOBHS | TabopaToOpHBIX  paboT U
TJIaBaHUS YYCHHUYECKHUX OIBITOB
22 TEI».
brnok 3amau Ha 3akoH Ilackans, | O6opynoBanue JUTSL
23 3aKOH Apxumena. JIEMOHCTpAITUit
bnox 3ama4d Ha 3akoH [lackans,
24 3aK0H Apxumena.
5. Cratuka (104)
25 Biok. Peraar. O6opynoBanue TUTS
PaBHOBeCHME  TBepabIX  TelL ACMOHCTpAIH
MomMmeHT cunelIIpaBuno
26 MOMEHTOB.
LenTp Tsoxectu. MccnenoBanue | O6opynoBaHue TUISt
pa3IUYHBIX MEXaHMYECKHX | IEMOHCTpaIuit
27 CHCTEM
KoMmOuHMpoBaHHbBIE 3a1249H,
HCIIONB3Ys YCIIOBHS
28 paBHOBECHSI.
29 KomOuHMpoBaHHbBIE 3a1249H,

12




UCIIOJNB3YS
paBHOBECHS

yCJ10BUs

JlaGopaTopHnast pabota
«U3roToBnenue paboraromeit

O6opynoBanue aJs
nabopaTopHbIX  paboT W

CUCTEMBI OJIOKOBY». | YYEHUYECKHUX OIBITOB (HA
Odopmrnenue 6a3e xomruiekToB s OI'D
30 paboTHI.
PaGora HaJT IPOEKTOM
«bokmy.
Jlaboparopnas pabota
«M3roroBnenue padboTaromei
31 CUCTEMBI OJIOKOBY.
JlabopaTopHnast pabota O6opynoBanue ais
«M3roroBnenue padoraromieil | 1abopaTopHbIx paboT
32 CHCTEMBI OJIOKOBY. YUEHUYECKUX OTIBITOB
33 OdopmiieHne paboTHI. KomnberotepHoe
34 3ammTa MmpoeKTOB. obopynosatue
KanengapHo-temaTnyeckoe niiaHupoBanue 8 Kiace
Ne | Mara Tema 3ansaTus HUcnons3oBanue [IpUMeYaHue
/TI | POBECHUS
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Ilinan | ®akr o0opyaoBaHus
LHeHTpa
€CTeCTBEHHOHAYYHOil
H TeXHOJIOIH4eCKOM
HanpaBJIeHHOCTEM
«Touka pocra»

1. BBegenue (14)
BBoanoe 3anstue. Llenu v 3agaun | KomnbrorepHoe
1 Kypca. TexHuka 6€30macHOCTH. o0opymoBaHue
2. TenioBble siBjaeHusi (12 1)
Paznoobpazue TerioBbiX | KommnbrotepHoe
saBieHU. TeroBoe pacimupeHue | 000pyaoBaHUE
2 TeJI.
JlabopaTtopHnas pabota O6opynoBaHue s
«I3MeHeHMsI ITTUHBI Tella TIPH 1abopaTopHBIX paboT
HarpeBaHUU U OXJIAXKICHUN. u YUYEHUYECKUX
3 OTIBITOB
Termonepenaua Habmonenue OGopynoBanue st
TEIUIONPOBOAHOCTH BOJIBI U JEMOHCTpaIuit
4 BO3J1yXa.
JlaGopatopHas paboTa ObopynoBanue aJis
«M3mepenue ynenpHOn 1a00paTOpHBIX padboT
TEIUIOEMKOCTH Pa3ITUYHBIX u YUEHUYECKUX
5 BEILIECTBY. onbITOB  (Ha  0aze
[InaBneHue u oTBEpACBaHHUE. komuiexros a1 OI'D
JlabopaTtopHas pabora «OTiHBKa
6 napauHOBOTO COJIJATUKA»
JlaboparopHas paboTa O6opynoBanue aJis
«Habnronenue 3a miuaBieHHEM 1abopaTopHBIX paboT
JIbAA» u YYIEHUYIECKUX
7 OTIBITOB
Pemenne onuMnuaaHbIxX 3a1a4 O6GopynoBanue  ams
8 Ha YpaBHEHHUE TEIJIOBOTO OajlaHca | IEMOHCTpAIUit
Pemienne onummnua HbIxX 3a1a4 O6opynoBanue st
9 Ha pacy€T TEIUIOBBIX MPOIECCOB | TEMOHCTpaIuil
10 JlaGopaTopus Kpuctamiorpaduu.
Hcnapenune u KoHaeHCAINS. O6opynoBanue 1t
11 JIEMOHCTpanui
CoctaB atmMocdepsl, ObopynoBanue  ais
Ha0JII0/IeHuE epexoaa J€MOHCTpauil
HEHACBIIICHHBIX MTapOB B
12 HACBIII[EHHBIE.
Brnaxxnocts Bo3myxa Ha pasHbix | OOopynoBanue ISt
13 KOHTHHEHTaX JIEMOHCTpanui
3. DuekTpuyeckue sipjaeHus (84)
Mukpomup. Monenu atoma, O6opynoBanue st
14 cymiecTBoBaBImmre 10 Hayana XIX | geMoHcTpanmii
Hcropust OTKpbITUS U JEHCTBUS KommnsrorepHoe
15 rajgbBaHUYECKOTO JICMEHTA obopynoBaHue

14




Uctopus CO3/1aHUSA
3IIeKTPOOpHOU
16 MaITuHbI
OneiTel Bonpra. Onekrpuueckuii | KommnbrorepHoe
17 TOK B DJICKTPOJIUTAX. 0o0opyoBaHue
Pemenue onmumnranaeix 3a1aq Ha | OOopymnoBaHue IS
18 3aKOHBI IOCTOSHHOI'O TOKA JIEMOHCTpanui
Habmonenue 3aBucumMoctu O6opynoBanue  amus
COINPOTHBIICHUS TIPOBOJIHUAKA OT | IEMOHCTpAIUit
19 TEMIEPATYPHI.
JlaboparopHas paboTa O6opynoBanue st
«OmnpeneneHrne CTOUMOCTH 1abopaTopHBIX paboT
U3pacX00BaHHON u YUEHUYECKUX
3JIEKTPOIHEPTUU onbiTOB  (Ha  0aze
M0 MOIIIHOCTH MOTpeOuTeNs U o | KoMriekToB ais OI'D
20 CUETUHKY»
Pemienne onummnua HbIx 3a1a4 O6GopynoBanue st
21 Ha TEIJIOBOE JeICTBHE TOKA JIEMOHCTpaIuil
4. DeKTpOMAarHuTHbIE siBJeHud (34)
DJIEKTPOMArHUTHbBIC SIBJICHUS. O6GopynoBanue st
DNEKTPOU3MEPUTETHHBIE JIEMOHCTpAIUit
22 PUOOPHI.
MarnuTHas anomanus. | OOopynoBanue A
MarnutHsie JIEMOHCTpaLun
23 Oypu
PaznoBunnoctu
3JIEKTPOJBUTATENECH.
24
5. OnTuyeckue sijaeHus (74)
HcTounuku cBeTa: TEIIOBbIE, O6opynoBanue  ams
25 JTFOMUHECIICHTHBIE JIEMOHCTpAIUit
MHorokpaTHoe n300paxeHue
npeaMeTa B HECKOJIBKUX TTOCKUX
26 3epKalax.
MBroToBUTH IEPUCKOI U C €TO O6GopynoBanue  1st
27 MOMOIIIBIO TPOBECTU HAOTIOJCHUS | IEMOHCTpAIUil
[IpakTH4eckoe NCIoIb30BaHNE O6opynoBanue  amus
28 BOTHYTBIX 3€pKaJ JIEMOHCTpaIui
3puUTeNbHbIE UIUTIO3UH, O6opynoBanue  ais
MOPOKIAEMBIE MTPEIOMIICHUEM JIEMOHCTpaIuit
29 cBeTa. Mupaxu.
30 Pa3BuTHE BOJOKOHHOW ONTHKH
Hcnonp3oBaHue 3aKOHOB CBETa B
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 ABTOMAaTHKA B HallleH JKU3HH . KomnerorepHoe
33 Panuo u reneBunenue obopysoBanue
ANbTepHATUBHBIE UCTOYHUKU
34 sHepruu. Buasl aneKkTpocTaHui
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Kaﬂeﬂuapno-TeMaaneCRoe IJIAHUPOBAHHUEC 9 kiaacc

Ne | Jlata
I/TT | MPOBECHUS
Ilnan | dakT

Tema 3anaTus

Hcnonb3oBanue
000py10BaHUSA
HEeHTpa
€CTeCTBEHHOHAYYHOM
H TeXHOJIOTHYeCKOM
HaNnpaBJIEHHOCTEMH
«Touka pocra»

IIpuMedYaHue

1. BBenenue (14)

BBoanoe 3anstue. lenu u 3amaun | KomnsrorepHoe
1 Kypca. TexHuka 6€301acHOCTH. 000pyI0BaHuE
2. Kunemaruka (7 1)
CniocoObI onucanus O6opynoBanue  ams
2 MEXaHUYECKOTO JTBH)KEHUS JIEMOHCTPAIHA
[IpsmonnHeiHOe paBHOMEPHOE O6opynoBanue  aus
JBUKCHHE 1o IJIOCKOCTHU? | IEMOHCTpaIuit
Cmotps
3 W3 KaKOW TOYKH HAOII0IaTh
OTHOCUTENBHOCTD IBUYKEHUSI. O6opynoBanue  amus
4 CI10’xeHHE IBIDKECHUIA. JIEMOHCTpalui
Jlabopamopmwvie pabomul: O6opynoBanue 11
«M3ydenHne nBIMXEHHS CBOOOTHO | JIaOOpaTOpPHBIX paboT
najaroniero tena», «Mzyuenue u YUEHUYIECKUX
5 JIBUKEHHSI TeJIa M0 OKPY>KHOCTH» | OIBITOB
Kak n xyna monerena BumHeBast | OOopynoBanue st
Koctouka? PacueT Tpaekropuun JEMOHCTpaIuit
JIBDKEHUS TEJl U MEPCOHAKEN
pacckasoB P.Pacms 0
6 MioHxay3eHe
HcTtopuueckasi peKOHCTPYKLUS O6opynoBanue  ajs
OIILITOB ["anmunesa 10 | IEMOHCTpaLun
OTIpeIeJICHUIO
7 YCKOpEHHUS g.
OmnpeneneHne CKOpOCTU ObopynoBanue s
PaBHOMEPHOTO BM)KCHUS TIPU JIEMOHCTpAIUit
UCIIOJIb30BAaHUU TPEHAXKEpa
8 «OeroBast TOPOKKay.
3. Innamuxa (84)
Cuna Bonu, cuna yoexxaenust uian | OGopynoBanue s
9 cuia - pu3ndeckasl BeauunHa? JIEMOHCTpaIuit
Jlabopamopnas paboma: O6opynoBaHue 1Jis
10 «M3mMepeHne Maccol Tena» 71a00paTOpHBIX paboT
JIBYDKEHHME Tena 1oj| AeicTBUeM | 1 YHCHHHCCKUX
11 HECKOJIBKHX CHJI OTLITOB
JIBm>keHue cucteMsl CBA3aHHbIX | OOopynoBanue  Juist
12 Tel JIEMOHCTpanui
Jlabopamopnuie ObopynoBanue s
pabomuel:  «M3yueHne TpeHHA | 1aOOpaTOPHBIX padoT
CKOJIBKEHUS» u YUEHUYECKUX
13 OTIBITOB
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Junamuka paBHOMepHOro | OGopynoBanue i

14 JIBUKECHHUSI TI0 OKPY>KHOCTH JIEMOHCTpaIuit
Ucrtopus pazButus | OGopynoBaHue s
MPEICTABIECHUN JIEMOHCTpaLUn
0 Bcenennori. Conueunas

15 CHCTEMA.
OTKpBITHS HA KOHYMKE TIepa. O6GopynoBanue  amus
ITepBnbie HWCKYCCTBEHHBIE | IEMOHCTpAIUI
CITYTHUKH

16 3emutn.

4. Umnysabce. 3aKoH cOXpaHeHUs1 HMIyJibca (349)

17 Kax BBl sIXTy Ha30BeTe... Kommnsrorepnoe
PeaktuBHOE JBIDKECHHE B obopysosanue

18 pUpOJIE.
PaccnenoBanue /ITII ¢ momompto | KomnbrorepHoe

19 3aKOHA COXPaHEHUsI UMITYJIbCa 000pyI0BaHuE

5. CraTuka (24)

Jlabopamopnas paboma:
«OmpenienieHne EHTPOB Mace

ObopynoBaHue 11
1abopaTOpHBIX padboT

pa3IUYHBIX Tel (TpU crocoda)» u YUYEHHUYECKHUX
20 OTIBITOB
IIpumenenue npocteix | KoMmberoTepHoe
MEXaHH3MOB B CTPOUTENBCTBE: OT | 00OpyI0OBaHHE
3eMJISTHKH 10
21 Hebockpeba

6. MexaHn4eckue Kojged0anusi M1 BOJTHBI (34)

Buapt  mastHukoB  u  ux | OOopynoBaHue s
22 Koe0anuit JIEMOHCTpaui
23 UYrto nmepeHocHuT BoHA?
KonebarenpHple  cuctemMbl B
24 MPUPOJIC U TEXHUKE
7. DJIeKTPOMarHuTHbIe KOJ1e0aHUs M BOJIHBI (24)
DKCTepUMEHTaIbHAS ITPOBEPKA KommerorepHoe
25 cBouicTB DM BOJIH. o0opynoBaHue
Uccnenosanue Komnerotepnoe
AIIEKTPOMATHUTHOTO o0opyaoBaHue
26 n3nyaennsi CBU-neun
8. Ontuka (44)
. U3rotoBienue Moaenn Komnerotepnoe
27 KaJICHIOCKOTIIA. o0opynoBaHue
DKcrnepruMeHTalbHas TPOBEpKa O6GopynoBanue  ans
28 3aKOHA OTPaKCHUS CBETA. JIEMOHCTPAIHH
Jlabopamopnas paboma: O6opynoBaHue aJis
«M3mepenne nokazarens 1a00paTOpHBIX padoT
MIPEIIOMIICHUS BOIBD) u YYIEHUYIECKUX
29 OTIBITOB
Kak oTnuuarorcs mokasarenu O6opynoBanue st
30 NPEJIOMIICHHS IIBETHOTO CTEKJIA JIEMOHCTPAIHHA
9. ®du3uKa aToMa M1 aTOMHOrO siipa (44)
[Tornomenne u ucnyckanue ceeta | KommprotepHoe
31 aromaMu. ONTHYECKUE CIIEKTPHI. | 000PYIOBaHUE
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Nsmepenne KIIJI conmHeuHoi

32 Oarapeun
Brnusinue paauoakTHBHBIX

33 W3JTy9CHUH Ha )KUBBIC OpTaHU3MBI
Crioco0blI 3a1UTHI OT

34 pPaaMOaKTUBHBIX U3ITyYEHUI

Komnerotepnoe
o0opyoBaHue
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COI''TACOBAHO COI''TACOBAHO
IIpoTokon 3acenaHust METOAUYECKOTO COBETA

MKOYVY COII Ne10 3amecTtutens qupekropa no BP
OT « » 20 1. Neo [Tnmankux T.M./

[Ipencenarens MC

/Kononosa JI.A./ « » 20 1.
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