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IosicHUTeIbHAS 3aMUCKA

Pabouas mporpamma JOMOJHHUTEIBHOTO OOpa3oBaHus mo ¢usuke aas 7 - 9 KiaccoB
COCTaBIIeHA Ha OCHOBE MIPUMEPHOU MPOrpaMMebI 1o ¢u3uke s 7 — 9 kimaccoB (MO penakiueit
Kysnenosa A.A.), M.: «IIpocBemenuey», 2017 u cooTBETCTBYET
- ®enepanpHOMY 3akoHy «O0 o6pa3oBanuu B Poccuiickoit @enepamum» No273-D3 ot 29.12.2012
roja;

-OenepanbHoMy  00pa3oBaTeIbHOMY — CTaHIApTy  OCHOBHOTO  oOmiero  oOpas3oBaHws,
YTBEP)KAEHHOMY ITPHKa30M MuHuctepcTBa oopasoBanus u Hayku PO Ne1897 ot 17.12.2010 rona;
-ITpukasy MunucrtepctBa oOpazoBanust U Hayku P® Nel577 ot 31.12.2015 rm» O BHeceHuHn
n3MeHeHul B (denepaibHbId 00pa30BaTENbHBIN CTaHAAPT OCHOBHOTO OOIIETr0 00pa3oBaHUf,
YTBEPKAEHHBIN MpHKa3zoM MunucrepctBa oOpa3oBanust U Hayku P®» Nel897 ot 17.12.2010
roja»

-O6pa3oBaTenbpHOM TporpaMmMe OCHOBHOTO 00111eT0 00pa3oBaHus;

-YaeOnomy miany OY;

- [IpumepHO# TporpaMmme OCHOBHOTO 00111eT0 00pa3oBanus 1o Gpusnke (0a30BbIN YPOBEHB).

[Iporpamma paccuutana Ha 34 ygacoB — 1 yac B Heaemo B 7 kimacce, 34 yacoB — 1 4dac B
Henenro B 8 kimacce, 34 yaca — 1 yac B Hexmemro B 9 kimacce.

JHannast pabouas mporpamMma BHEYpPOUYHOU JaedATenbHOCTH 1o (usuke st 7 — 9 kiaccoB
cocraBieHa Ha ocHoBe OOII OOO MAOYVY Cepreesckoin COIl u ¢ yuyéTtomM METOINYECKHX
PEKOMEHIAlM TI0 CO3JIaHUI0 ¥ (PYHKIIMOHMPOBAHUIO B 00I€00pa30BaTEIbHBIX OpraHU3AIMIX,
PacIIOIOKEHHBIX B CEITLCKOW MECTHOCTH M MAJIBIX TOPOAX, IIEHTPOB 00pa30BaHMs €CTECTBEHHO-
Hay4YHOW M TEXHOJIOTHYHOU HampaBiieHHOCTeH («Touka pocta») (YTBEPKACHBI pacopsHKEHUEM
MunucrepeTBa npocBemeHuss Poccuiickoit @Peneparm ot 12.01.2021 r. Ne P-6) wu
MpelycMaTpuBaeT MPOBEICHHE 3aHATHM C HCHOIb30BaHUEM o0opynoBaHus LeHTpa «Touka
pocTa»

I[InanupyeMble pe3yabTaTbl OCBOEHUSI TNPOrpaMMbl BHEYPOUHOH [1eSIT€IbHOCTH
«3anuMaresbHast puzuka» (¢ ucnosiL3oBannemM odopyroBanusi «Touka pocra») B 7-9
KJIaccax.

Peanuzanust mporpaMMsbl CrioCOOCTBYET TOCTHXKEHHUIO CIASAYIOIINX Pe3yJIbTATOB:
JInyHOCTHBIE:

B cdepe IMYHOCTHBIX YHUBEPCAIBHBIX YUEOHBIX IEHCTBUI ydaluxcs:

* yueOHO-TI03HABATENbHBIA HHTEPEC K HOBOMY YUeOHOMY MaTepHaly v croco0am petieHus: HOBOM
3a/1a4u;

* OpHUEHTAaIMsl HAa MOHMMaHHWE MPHUYUH ycliexa BO BHEYYeOHOU NEATENLHOCTH, B TOM 4YHCIE Ha
CaMOAaHaJN3 U CaMOKOHTPOJIb pe3ysbTaTa, Ha aHajh3 COOTBETCTBHUS PE3yIbTAaTOB TPEOOBAHUIM
KOHKPETHOM 3a/1auu;

* CIIOCOOHOCTD K CAMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIIEITHOCTH BHEYUEOHOM AeATeIbHOCTH;
Obyuarowuiics noay4um 603MONCHOCIb OISl YOPMUPOBAHUSL:

* BHYTPEHHEH IIO3UMLUU UIKOJbHUKA HA YPOBHE IOJOXKUTEJIBHOIO OTHOIIEHUS K IIKOJIE,
MIOHUMaHUSI HEOOXOJMMOCTH YYEHHMs, BBIPAXKEHHOTO B MPe00alaHui yueOHO-1103HaBaTEIbHbBIX
MOTHBOB;

* BEIPQXXEHHOM yCTOWYMBON yueOHO-TI03HABATEIbHON MOTHBAIIUN YUEHHUS;

* YCTOHYMBOTO yueOHO-II03HABATENLHOIO HHTEPECA K HOBBIM OOLIUM crioco0am pelieHus 3a/1ay.

MeranpeaMeTrHsble:

B cdepe peryasTHBHBIX YHUBEPCATIbHBIX YUECOHBIX IEHCTBUN ydalUXCs:

* IUIAHUPOBATH CBOU JECMCTBHS B COOTBETCTBUM C IOCTABJIEHHOMN 3a/a4eil U YCIIOBUSAMH €€
pean3anyy, B TOM YMCII€ BO BHYTPEHHEM ILIAHE;

* YUUTBIBATh YCTAHOBJICHHBIE IIPAaBUJIa B IJITAHUPOBAHUU U KOHTPOJIE CIIOcO0a pereHus;



* OCYILECTBJIATh UTOTOBBIN U MOIIArOBBIA KOHTPOJIb 110 pPE3yibTaTy;

¢ OCHHUBATL NPAaBHUJIbHOCTL BBIIIOJITHCHUSA I[GP'ICTBHSI Ha YpOBHC aIICKBaTHOfI peTp0CHeKTHBHOI>'I
OIICHKU COOTBETCTBHS PE3yIbTATOB TPEOOBAHUSM IAHHOM 3a/1a4M ¥ 33Ia4HON 00JIacTH;

* aJICKBaTHO BOCIIPUHUMATH MIPEIJIOKEHHUS U OLIEHKY YYUTENEH, TOBAPUIIEH, POJUTEIIEH U APYTUX
JTIIOICH

* pa3nuyaTh Croco0 U pe3ysIbTaT ACUCTBHSL.

Obyuarowuiics NOIYYUM 803MONCHOCTb HAYUUMCAL:

* B COTPY/IHUYECTBE C YUYUTEJIEM CTaBUTh HOBbIE YUeOHBIE 3a/1a4H;

* IPOSIBJISITH IO3HABATENIbHYIO MHUIIMATUBY B Y4€OHOM COTPYIHUYECTBE;

¢ CaMOCTOATCIIBHO aJICKBATHO OUCHUBATDH MPABUJIBHOCTD BLINIOJIHCHUA HCﬁCTBHﬂ 1 BHOCUTH
H606XOZII/IMI)IC KOPPCKTHBBI B UCIIOJIHCHHUE KaK 110 XO04Yy €ro peajin3anuu, TaK U B KOHLIC IICﬁCTBHSI.

B cdepe noznaBaTebHBIX YHUBEPCATbHBIX YUEOHBIX AEHCTBUN yUaAIIUXCS:

* OCYIIECTBIISITH MOMCK HEOOXOMUMOW WH(GOpPMAIMHU JUIs BBHITIOJHEHUS BHEYYEOHBIX 3aJaHHN C
WCTIOJIb30BAHMEM YUEOHOM JUTEepaTypel W B OTKPHITOM HH(DOPMAIMIOHHOM TIPOCTPAHCTBE,
SHIMKIIOTICINH, CIPAaBOYHUKOB (BKIJIIOYAsl OJIEKTPOHHBIC, IH(PPOBBIE), KOHTPOIHUPYEMOM
MIPOCTPAHCTBE

WNHtepHera;

* OCYIIECTBJIATH 3aMUCh ((hUKCaIHio) BEIOOPOUHON HHPOpMaIUK 00 OKPYKAIOIIEM MUPE U O cede
caMOM, B TOM YHCJIE€ C TOMOUIbI0 HHCTpyMeHTOB UKT;

* CTPOUTH COOOIIEHHUS, TIPOCKTHI B YCTHOW U MUChbMEHHOH (hopme;

* IPOBOJINTH CPABHEHHE M KIACCU(UKAIIIO 110 3a/IaHHBIM KPUTEPHUSIM;

* YCTaHABJIMBATh MPUIMHHO-CJICICTBEHHBIC CBSI3U B M3y4aeMOM KpyTe sIBIICHUIA,

* CTPOUTH PACCYXJCHHs B (POpPME CBSI3U MPOCTHIX CYXKJIEHUN 00 00BEKTE, €ro CTPOCHUH,
CBOMCTBaX M CBS3aX;

Obyuarowuiics noay4um 603MONCHOCIb HAYUUMbBCL:

* OCYIIECTBJIATh PACUIMPEHHBIN MOUCK MH(GOPMAIIUU C UCTIOIH30BAHUEM PECYPCOB OMOINOTEK U
cetu MuTepHerT;

* 3amuchIBaTh, (UKCHpOBaTH HHPOPMANHUIO 00 OKPYKAIONIUX SBJICHHUSIX C IOMOIIBIO
nactpymentoB UKT;

* OCO3HAHHO U MPOU3BOJILHO CTPOUTH COOOIIEHNUS B YCTHON U MUCbMEHHOM (hopMme;

* OCYILECTBISTH BbIOOP Hambosee 3¢(HeKTUBHBIX CIOCOOOB pelleHus 3a7ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBHIA;

* CTPOUTH JIOTUYECKOE PacCyKJEHUE, BKIIOYAIOIIEee YCTAHOBICHUE IPUUUHHO-CIIEACTBEHHBIX
CBs3€;

* MOT'YT BBIUTH Ha TEOPETUYECKHUI1 YPOBEHb PEUICHUS 3a/1a4: PEIICHUE 110 OIPECIICHHOMY IIJIaHy,
BIIa/ICHUE OCHOBHBIMH MPUEMaMH PEIICHUSI, 0CO3HAHUS JIEATEIHHOCTH 0 PEIICHHUIO 3a/Ia4H.

B cdhepe kKoOMMYHMKATHBHBIX YHUBEPCAIBHBIX YU€OHBIX IEHCTBUN yJalllUXCS:

* aJICKBaTHO UCIOJIb30BaTh KOMMYHHKATHUBHbBIE, IIPEXK/IE€ BCETO - PEUEBBIE, CPEACTBA JIJISl pELICHUS
pPa3IMYHBIX KOMMYHUKAaTUBHBIX 3ajJlad, CTPOUTb MOHOJIOTHYECKOE COOOIIEeHHEe, BIIAJCTh
Iranoruyeckoil popmMoli KOMMYHUKAILIMU, UCHOJB3Ys,, B TOM YHCJIE CPEACTBA U MHCTPYMEHTHI
UKT u nucTaHIIMOHHOTO OOIIEHH;

* IOIIYCKAaTh BO3MOKHOCTb CYIIIECTBOBAHUS y JIFOJIEH PA3IMUHBIX TOYEK 3PEHUS, B TOM YUCIIE HE
COBMA/IAIOIIUX C €r0 COOCTBEHHOU, U OPHEHTHUPOBATHCA HA TMO3UIIMIO TIApTHEpa B OOIIEHUH U
B3aMMOJICHCTBUU;

* YYUTBHIBATH pa3Hble MHEHMS M CTPEMUTHCS K KOOpPAMHALIMU PA3JIMYHBIX [O3ULMHA B
COTPYIHHUYECTBE;

* popmynrpoBaTh COOCTBEHHOE MHEHHE U TTO3HIIUIO;

* JIOTOBApUBATHLCS U MPUXOAUTDH K OOIIEMY PEIICHHI0 B COBMECTHOMN JESATEILHOCTH, B TOM YHUCIIE
B CUTYallUU CTOJIKHOBEHHS UHTEPECOB;

Obyuarowuiics noay4um 603MONCHOCHb HAYYUMbCAL:

* YYUTBIBATh U KOOPJIUHUPOBATH B COTPYTHHUYECTBE OTIMYHBIE OT COOCTBEHHOU MO3UIIUU APYTUX
JTIOEH



* YUUTBIBATH Pa3HbIE MHEHUS M HHTEPECH M 000CHOBHIBATH COOCTBEHHYIO O3UIIHIO;

* [IOHUMATh OTHOCUTEJIBHOCTh MHEHUI U MOJXO0J0B K PELIECHHUIO ITPOOIJIEMBI;

* apryMEHTUPOBATh CBOIO IO3ULMUI0O U KOOPAMHHUPOBATH €€ C MO3ULUSAMU [ApPTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIEr0 pelIeHnsI B COBMECTHOM JIeSTETbHOCTH;

* 3agaBaTh BOINPOCHI, HEOOXOOMMBIC [UIi OpraHU3alMd COOCTBEHHOH MAEATENBHOCTH H
COTPYIHHMYECTBA C IAPTHEPOM;

* OCYIIECTBISATh B3aMMHBIM KOHTPOJIb M OKa3blBaTb B COTPYAHHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb.

IIpeamerHbIe:

- OpPHUEHTUPOBATHCSA B SBJICHUSAX M OOBEKTaX OKPYKAIOIIETO0 MHUPA, 3HATh T'PAHUIBI UX
IIPUMEHHUMOCTH;

- IOHUMATh ONPEIeNIeHNs (PU3NUECKUX BEIMYMH U IOMHUTD ONIPEeNsIIoIne pOpMyIIbl;

- MIOHUMAaTh KaKUM (PU3MUECKUM MPUHIUIAM U 3aKOHAaM MOJUUHSAIOTCS T€ WX UHbIE O0OBEKTHI 1
SIBJICHUS TIPAUPOJIBL;

- 3HAHUE MOJIeJIM MIOMCKA PELIeHUH IS 3a/1a4 10 PU3UKE;

3HaTh TEOPETUYECKNE OCHOBBI MATEMATUKH.

MIpUMeyaTh MOJIENH SBJIEHUI U 00BEKTOB OKPYXAIOLIETO MUPA;

AHAJIM3HUPOBATh YCIOBUE 3a]a4H;

nepe@opMyIHpoBaTh U MOJEIUPOBATh, 3aMEHATh UCXOIHYIO 3a/1a4y APYroi;

COCTAaBJIATh IUIAH PEUICHUS;

BBIJIBUTaTh U MPOBEPSATH NIPearacMele JUIsl pEI€HUs TUIIOTE3B;

BJIaJIETh OCHOBHBIMH YMCTBEHHBIMU OIl€pallisMH, COCTABIIAIOLIMMHU [TOUCK PEIICHHS 3a0a4H.

Conep:xanue nporpaMMbl BHEYPOUHOI 1eSITEJIbHOCTH
7 Kkaacc

BBenenue. Beognoe 3anstue. Llenu u 3agaun kypca. Texauka 6€301macHOCTH.

Posib 3kcnepuMeHTA B JKH3HHU YeJIOBeKa.

Teopusi: V3yunTh OCHOBBI TeOpHHM TOTrperrHocTed. [lorpenrHOCTH TMpsIMBIX M KOCBEHHBIX
WU3MEpPECHUH, MaKCUMallbHasi TOTPEIIHOCTh KOCBEHHBIX M3MEPEHHH, YYeT IOTrPEHIHOCTEH
u3MepeHui mpu mnoctpoeHnn rpadukos. IlpeacraBieHue pe3ynbTaToB H3MEpeHHH B (opme
TaOIMI] ¥ TpadUKOB.

Ipaxmuxa: OCHOBBI TEOPUH TTOTPEITHOCTEH PUMEHSTH IPH BBITIOJTHEHUH 3KCIIEPHUMEHTAIBHBIX
3aj1a4, MPAKTHYECKUX PaboT. (¢ MCmoJib30BaHneM obopynoBanus «Touka pocTay)
Xapakmepucmurka 0CHOBHBIX 8UO08 OesIMENbHOCU:

[TpuBoaMTH TIpUMEpPBI 0OBEKTOB HM3y4eHUs (u3nku (PU3nveckue sABICHUS, PU3NUECKOE TEJo,
BellecTBO, pusnyeckoe mosie). Habmonats 1 aHamu3upoBath pru3ndeckue SBiaeHus (PUKCUpoOBaTh
W3MCHEHHsSI CBOWCTB OOBEKTOB, CpaBHUBaTh HMX © 0000mars). I[lo3HakOMHUTBCS ¢
AKCIEPUMEHTAJIbHBIM METOJOM HCCleqoBaHus Mpupoabl. COopka mpuOOPOB U KOHCTPYKIIHIA.
Hcnonb3oBaHue u3MEpUTENbHBIX MPUOOPOB. BhIMOTHEHHE 1a0OpaTOPHBIX W MPAKTHYECKUX
pabot. JluarHocTHKa W YCTpaHEHUE HeuclpaBHOCTeH NpuOOpoB. BricTpamBaHme ruUmores Ha
OCHOBAaHUU UMEIOIINXCS TaHHBIX.

Mexanuka.

Teopusa: PaBHOMepHOE W HEpaBHOMEPHOE JBIKEHUE. | 'paduueckoe MmpeIcTaBiICHUE TBUKCHHUS.
Pemenue rpadudeckux 3agad, pacder MyTH M CPeJHEH CKOPOCTH HEPAaBHOMEPHOTO JBHIKEHUSI.
[Tonsitne unHepruu u uHepTHOCTH. LleHTpoOexkHas cuna. [lpuMeHeHne MaHHBIX (U3HUECKUX
MOHATHH B XKU3HEACSITETFHOCTH YesioBeka. Cuiia ypyrocTu, Cuiia TpeHUsl.

Ilpaxmuxa: ViccnenoBaHWe 3aBUCUMOCTH CHWJIBI YIPYTOCTH, BO3HUKAIOIIEH B TPYKHUHE, OT
crenenn aedopmarmu npyxkuHbl. Onpenenenue kodpduimieHTa TpeHUs Ha Tpubometpe. (¢
HCcnoJb30BaHueM ooopynoBanusi «Touka pocray)

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHSI OT CHJIBI HOPMAIILHOTO JIaBIICHHUSI.



Xapaxmepucmuka 0CHOBHBIX U008 0eAMENbHOCIU

Ananu3 tabnun, rpadukos, cxeM. [louck oObsacHenns HaOm01aeMbIM coObITUSAIM. OnpeienieHne
CBOMCTB MpHOOPOB MO YepTeKaM U MOJENSAM. AHAIN3 BO3HUKAIOUIUX MPOOJIEMHBIX CHTYAIH.
N300paxkaTh CUCTEMY KOOPAMHAT, BHIOMpATh TENO OTCUETa W CBS3BIBATH €0 C CUCTEMOU
KoopauHar. Mcrnonb30BaTe CUCTEMY KOOPAMHAT AJISl U3YUEHUS IPSIMOJIMHENHOIO JBUKEHUS TeNa.
COopka iprOOpPOB M KOHCTPYKIMH. Vcronbp30BaHHE U3MEPHUTEIBHBIX MPUOOPOB. BEIMOTHEHME
71a00paTOPHBIX M MPAKTUYECKUX paboT (¢ McmoJib3oBaHueM ooopynaoBanusi «Touka pocray).
JlnarHocTuka u ycTpaHEHHE HEHCIIpaBHOCTEW MpubopoB. BricTpauBaHue runoTe3 Ha OCHOBAaHUU
HMeIMUXcsd JaHHbIX. KoOHCTpyMpoBaHMe u MOJECIMpPOBaHME. BBINOJHEHHE 33aJaHUNA IO
YCOBEPIICHCTBOBAaHUIO TpHOOpoB. Pa3paboTka HOBBIX BapHaHTOB ONBITOB. Pa3spaboTka wu
MPOBEpPKa METOJUKHU SKCIIEPUMEHTAIFHON paboThl. PaboTa B ManbIx rpymnmax. AHAJIU3UPYIOT,
BBIOMPAIOT U 0OOCHOBBIBAIOT CBOE pelleHue, naeiictsus. IlpencraBienue pe3ynbTaToB MapHOM,
IPYNIIOBOM JESATENbHOCTH. Y4YacTHE B JAMAJIOTe B COOTBETCTBHUM C IpaBUJIAMH PEYEBOTO
MTOBECHHUS.

I'mapocraruka.

Teopus: 3axkon Apxumena, 3axoH [lackansi, rUapOCTATUYECKOE JIaBJIEHHUE, COOOIIAIOIINECS
COCY/1bl, TUJIPABIINYECKUE MAILIUHBI.

Ilpakxmuka: 3a0auu: BHITANKUBAIOIIAsl CHJa B Pa3IMYHbIX CHUCTEMax; MPUOOPHI B 3a7ayax
(cooOmmaromuecs: CoOCybl, THAPABINYECCKUE MAIIHHBI, PhIYard, OJOKH).

DKcrepuMeHTaNIbHbIE 3a/IaHuUs:

1l)uzmepenue cuibsl Apxumena,

2)U3MEpEHNe MOMEHTA CUJIbI, IEUCTBYIOIIETO Ha phlvar,

3)usmepenue paboThl CHIIbI YIPYTOCTH IIPU MOABEME TPY3a C MOMOIIBIO MOABHKHOTO HIIH
HETOIBMKHOTO OJ10Ka(C MCMoJib30BaHueM obopyaoBaHus «Touka pocra»)

Xapaxmepucmuka 0CHOBHbIX U008 0esMENbHOCTNIL:

Anamu3 Ttabmun, rpadukoB, cxem. llowck oObscHeHHs HaOmogaeMbiM coObITHsIM. COOpKa
NpuOOpOB M KOHCTpyKIMH. Mcronp3oBaHWe W3MEPUTENBHBIX MPUOOpPOB. BrimonHeHUe
Ja00PaTOPHBIX M MPAKTUIECKUX padoT. JIMarHocThKa U ycTpaHEHHWE HEUCIIPABHOCTEH MMPHOOPOB.
BoicTpanBaHue rumotre3 Ha OCHOBAaHMM HMEIOUIUXCA JaHHBIX. KoHCTpyupoBaHue U
MoJienrpoBanue. PaboTa B ManbIx rpynmnax. AHAJIU3UPYIOT, BHIOUPAIOT U 0OOCHOBBIBAIOT CBOE
peumienue, aeWictBusa. IlpencraBieHue pe3yiabTaTOB MapHOM, TPYNNOBOW JESTEIBHOCTH.
[ToaroroBka cooOIeHNi 1 AOKIAZ0B. YUacTHE B IUAJIOre B COOTBETCTBUU C MPABUIIAMH PEUEBOTO
MTOBEACHHUS.

Craruka.

Teopus: bnok. Peruar. PaBHOBecHe TBEpIbIX TeJ. Y CioBUs paBHOBecUsl. MomeHT cuiibl. [IpaBuio
MoMmeHTOB. llentp  Tskectu.  MccrnenoBaHue — pa3iMuYHBIX — MEXaHUYECKHMX  CHUCTEM.
KoMOuHupoBaHHbIE 33]a41, UCTIOB3YsI YCIOBHS PAaBHOBECHSI.

IIpaxmuxa: VI3rotoBienue padoTaroieil cucTeMbl OJI0KOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0eAmMeNbHOCIIU.

Amnanus tabnuu, rpadukos, cxem. [Touck oobsacHeHus HaOMI0AaeMbIM cOObITHSAM. Onpeenenme
CBOMCTB IpHOOPOB IO YepTekaMm M MoJeIsIM. AHallM3 BO3HUKAIOIIUX MPOOIEMHBIX CUTYaIUH.
Habmonate nefictBue npocThix Mexanu3MoB. [To3HakoOMUTHCS ¢ (PU3HUECKON MOIEIbIO
«abcomoTHO TBEpIOE Tenoy». Pemarth 3amaun Ha MpUMEHEHHE YCIOBHs(MpaBUia) PaBHOBECUS
peruara. IlpumeHsTh ycnmoBue (NpaBWIIO) PABHOBECHS phluara Ui OOBSCHEHUS AEHCTBUA
Pa3NMYHBIX WHCTPYMEHTOB, HCIOJIb3yeMbIX B TeXHHKE W B ObiTy. COOpka mpuOOpoB W
KOHCTpYKIuH. Vcrmonb3oBaHre W3MEPUTENbHBIX MPUOOPOB. BEIMOIHEHNE 1a00OpaTOPHBIX U
MPaKTUYEeCKUX paboT. J[MarHocTHKa W yCcTpaHEHHE HeuclpaBHOCTeH mpuOopoB. BeicTpanBanue
TUIIOTE3 HAa OCHOBAHMM UMEIOLIUXCS JaHHbIX. KOHCTpyupoBaHME U  MOJETUPOBAHUE.
BrimonHenue 3aiaHuil MO YCOBEPIIEHCTBOBAHWIO MPUOOpoB. Pa3paboTka HOBBIX BapHAHTOB
onbITOB. Pa3zpaboTka u mpoBepka METOIMKH SKCIIEPUMEHTAITLHON pabOTHI.

PaGora B ManbIx rpymmnax. AHAIU3UPYIOT, BRIOUPAIOT U 000CHOBBIBAIOT CBOE peIlieHUE, IEHCTBUSL.
[IpencraBienne pe3yabTaTOB MapHOW, TPYNMIOBOW AesrenbHOCcTH. [loaroToBka cooOmieHUi u
noki1ag0B. OCyIIECTBIISIIOT CAMOOLIEHKY, B3aMMOOLEHKY JESITEIbHOCTH. Y4acTHE B JUAJIOTE B
COOTBETCTBUU C MPABUIAMH PEYEBOTO MMOBEICHUS.



8 kiacc

TensioBble sIBJIEHUS.

TermmoBoe pacmupenue teil. [Ipoueccsl miaBieHus 1 OTBEPAEBAHUS, UCIIAPEHUS U

KOHJleHcanuu. Temonepenada. BiiaxHOCTh BO3/lyXa Ha Pa3HbIX KOHTHHEHTAX.
Jlemoncmpayuu: 1. Habmonenue TassHus JibJia B BOJE.

2. CKOpOCTh HCTIAPCHHMSI PA3TMYHBIX JKUKOCTEH.

3. TeruoBbIe IBUTATENTN OYIYIIETO.
Jlabopamopnvle pabomul (¢ HCTIOBL30BaHHeM 00opynoBanus «Touka pocray)

1. '3meHeHus ATMHBI TeJla IPU HArPEBAHUHU U OXJIAXKICHUU.

2. OtnuBKa mapauHOBOTO COJIIATHKA.

3. HaGmroieHnue 3a ruiaBJIeHuEM Jiba

4. OT 4ero 3aBUCUT CKOPOCTb UCTIAPEHUS )KUIKOCTH?

5. HabGnronenune TemionpoBoIHOCTH BOJIBI M BO3TyXa.
Xapaxmepucmuka 0CHOBHBIX 6UO08 0eAMENbHOCI

CamocrosaTensHO (DOPMYTUPYIOT TO3HABATEIBHYIO 3a7ady. YMEIOT C TOMOIIBIO BOIMPOCOB
noObIBaTh  HemocTarolyro uHpopmanuo. Vcnonb3oBaHue W3MEPUTENTBHBIX  MPUOOPOB.
BrimonHenne mabopaTopHBIX ©  MpakTHUeCKuX paboT. JluarHocTMka ¥ YCTpaHEHHE
HeucnpaBHOCTEeH mpubOOpoB. BrICTpanBaHWe THUMOTE3 HAa OCHOBAaHWUM WMEIONIMXCS JaHHBIX.
KonctpynpoBanue u MOJETHMpPOBAHHE.

BrimonHenue 3amaHuii Mo yCOBEPIICHCTBOBAaHWIO TMPHOOpOB. Pa3zpaboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka M MpoBepka METOJUKH IKCIEPUMEHTaIbHON paboThl. PaGoTa B mambix
rpynmnax. AHaIM3UPYIOT, BEIOUPAIOT M 000CHOBBIBAIOT CBOE penieHue, neictaus. [IpeacrasieHue
pe3yJAbTaTOB MApHOW, TPYNMOBOM JEATEIBHOCTH. YYacTHE€ B JUAJOr€ B COOTBETCTBUM C
MpaBUJIAMH PEYEBOTO MOBEACHMUS.

JJleKTPUYeCKUE ABJICHUS.

Muxkpomup. Moaenu aroma, cymectBoBaBmme A0 Hayana XIX. Mctopust OTKpbITUS U ACHCTBUS
raJbBaHUYECKOTO 3JIeMeHTa. Mcrtopus cosmanus snekrpodopHor MammHbl. OmbiT Bombra.
DNEKTPUUYECKUHN TOK B JIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnojib3oBanueM odopyaoBanusi «Touka pocray)

1. Monenu aToMOB.

2. 'anpBaHMYECKHUE PTIEMEHTHI.

3. Pabora anekTpodopHOil MaIIUHEI.

4. Onwitel BonbTa u ["anpBany.

Jlabopamopusie pabomul:

1. Co3nanue ranbBaHMYECKUX JIEMEHTOB U3 MOPYUHBIX CPEJICTB.

2. DIEeKTPUYECKUI TOK B )KUKOCTSIX.

Xapaxmepucmuka OCHOBHBIX BUJIOB JAESITEIbHOCTH:

YnpaBIisitoT CBOE O3HABATEIHHON M YUEOHOH JEATEIbHOCTHIO MOCPEICTBOM ITOCTAHOBKHU IEJIEH,
IUTAHUPOBAHUS, KOHTPOJIS, KOPPEKIUH CBOUX JEHCTBUU M OIEHKM YCHEIIHOCTH YCBOCHUS.
CpaBHUBAIOT CMOCOO M pe3yabTaT CBOMX NEHCTBUII ¢ 00pa3loM - JIMCTOM COIPOBOKICHUS.
OOHapyxuBaloT OTKJIOHEHHsA. OOIYMBIBAIOT TPHUYMUHBI  OTKIOHEHHUH. OCYIIECTBISAIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb. Vcnonb30BaHuEe M3MEPHUTENBHBIX MpUOOpOB. BrimonaHeHue
1abopaTOPHBIX U MPAKTHYECKUX paboT. JlnarHocTuka U ycTpaHeHHE HEUCIIPaBHOCTEN pUOOPOB.
BricTpauBanne ruUmoTe3 Ha OCHOBAaHMM MMEOIIMXCA JaHHBIX. KOHCTpywpoBaHue U
MO/JIETUPOBAHHUE.

JIeKTPOMATHUTHbIE SIBJICHUA.
MarnuTHoe mose B BemecTBe. MaruutHas aHomanusi. Marauthele Oypu. PasHoBuaHoCTH
AJIEKTPOM3MEPUTENBHBIX PUOOPOB. Pa3HOBUAHOCTH 3JIEKTPOABUTATENCH.
Hemoncmpayuu (¢ ncnosp3oBanneM odoopynoBanns «Touka poctay):
1. HarnsagHoCTh MOBeIeHHsI BELIECTB B MArHUTHOM TIOJIE.



2. Ilpe3eHTanuy 0 MarHUTHOM I10JI€ 3€MJIM 1 O MAarHUTHBIX OypsiX.

3. JleMoHCTpaIys pa3HOBUIHOCTEH IEKTPOU3MEPHUTENIBHBIX TPHOOPOB.

4. HarnsinHOCTh pa3HOBUIHOCTEN JIEKTPOABUTaTEIIEH.
Jlabopamopnvie pabomui: 1. UccnenoBaHue pa3imuuHbIX JIEKTPOU3MEPUTEIBHBIX TPHOOPOB.
Xapakmepucmuka 0CHOBHbIX 8UO08 OeSAMENbHOCIUL:

VY1paBmsioT cBOEH MO3HABATEILHON M YUeOHOU JAESITETbHOCTHIO IOCPECTBOM IMIOCTAHOBKH IIEJICH,
IUIAaHUPOBAHUS, KOHTPOJIS, KOPPEKUUH CBOUX JEHCTBUH M OLEHKU YCHEIIHOCTU YCBOCHHSI.
CpaBHHBaIOT C1OCO0 M pe3yNbTaT CBOMX ACHCTBUUA € 0OpaslloM - JIMCTOM COIIPOBOXKICHUSI.
OOHapyxuBalOT  OTKIOHEHUsA. OOIyMBIBAIOT MNPUYMHBI  OTKJIOHEHHUH. OCYIIECTBISAIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.

Onrtuyeckne siBJICHUS.

Hcrounuku cBera: TEIUIOBBIE, JIOMUHECIIEHTHBIE, MCKYCCTBEHHBIC. M3rotoBneHue kamepsl -
o0CKypa U HCCleOBaHHE H300pa)K€HUs] C MOMOUIbI0 MoJienu. MHOrokpatHoe H300pakeHue
MpeAMeTa B HECKOJIBKUX TIJIOCKUX 3epKajiaX. M3roTOBUTH MEPUCKOT U C €T0 MOMOIIBIO TPOBECTH
HaOmogeHusi. [lpakThueckoe WCMOIB30BaHUE BOTHYTBIX 3€pKal. 3pUTENbHBIC WJUTIO3HH,
MOPOXKAAEMbIE MPEIOMIIEHUEM cBeTa. Mupaku. Pa3BuTre BOJOKOHHOM ONTHKH. Mcrionp30BaHue
3aKOHOB CBETa B TEXHHKE.

Hemoncmpayuu(c ucnosib3oBaHueM ooopynoanusi «Touka pocTay)

1. PaznuvHbIe HCTOYHUKH CBETA.

2. 3o0pakeHue nmpeMera B HECKOJIBKHX TUIOCKUX 3epPKaIax.

3. M3o0pakeHne B BOTHYTHIX 3epKajiax.

4. Vcnonp30BaHNE BOJIOKOHHOM OTITUKH.

5. YcrpoiicTBo doToanmapaToB, KHHOTIPOEKTOPOB, KAJIEHIOCKOTIOB.

Jlabopamopusie pabomul:

1. M3rotoBneHnne kaMephl - 00CKypa U UCCIISA0BAHNE H300paKEHUS C IIOMOIIHIO MOJICITH.

2. [IpakTudeckoe NpUMEHEHHUE MIOCKUX 3ePKaJl.

3. [IpakTiueckoe UCTOIb30BaHIE BOTHYTHIX 3epKall.

4. N3roToByieHHE MTEPUCKOIIa U HAOJIIOICHUS C TIOMOIIBIO MOJICTIH.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0eAmMeNbHOCIIU.

VYrpaBisioT CBOEH MO3HABaTEILHON M YU€OHOM JESITeIbHOCTIO IOCPEICTBOM MOCTAHOBKH IIEJICH,
IUTAHUPOBAHUS, KOHTPOJIS, KOPPEKIUH CBOUX JEHCTBUH M OIEHKM YCHEIIHOCTH YCBOCHHUSI.
Boigenstor u QopmMynupyrOT HO3HABaTENbHYIO 1I€Nib.  BBIENAIOT  KOJWYECTBEHHBIE
XapaKTePUCTUKH OOBEKTOB, 3aJaHHble cJoBaMu. I[IpMHUMAIOT MO3HABATEIbHYIO I€NIb U
COXPAHSIOT €€ MPH BBIOJIHEHUHU y4eOHBIX AeiicTBUil. Oco3HAIOT CBOM AeicTBUS. MIMEIOT HaBbIKU
KOHCTPYKTUBHOTO OOIIEHUS B MaJIbIX IPYyIIax.

YesioBeK U IpUpoOaA

ABTomaTHKa B Hailel >ku3HU. [[prumepbl nenop30BaHus aBTOMaTHYECKUX YCTPOUCTB B HAYKE, Ha
Ipou3BOACTBE U B ObITY. CpenctBa cBsA3U. Panno u teneBuaeHue. AnbTepHATUBHBIE HCTOUYHUKH
sHepruu. Bunel snextpocraniuii. HeoOXoauMMOCTb SKOHOMHMM TNPUPOAHBIX PECYPCOB U
HCIOJIb30BaHMsI, HOBBIX 3KOJOTMYHBIX U 0€30MacHbIX TexHoy1oTuil. Hayka u 6e30macHOCTb JI0EH.
Hemoncmpayuu: 1. oToMaTepuansl U ciaiipl Mo Teme.

Jlabopamopnvie pabomui: 1.3yuenne n1edicTBUI CPEICTB CBSA3U, PAJANO U TEICBUICHHSL.
Xapakmepucmuka 0CHOBHbIX 8UO08 OeAMENbHOCIUL:

CamocrosTenbHO  (OPMYIUPYIOT IO3HABATENBHYIO 3a7ady. YMeT (WJId Ppa3BHBAIOT)
CMOCOOHOCTh C OMOIIBIO BOIIPOCOB JJOOBIBATh HEJOCTAIOILYIO HH()OPMALIHIO.

9 kiacc
Kunematuka

CnocoObl OMmMcaHus MEXaHUUECKOTO JABHOXKCHMUA. Cucrema oTcuera. HpﬂMOJ’IHHCﬁHOC JABHKCHUC.
HpHMOHHHCﬁHOC PAaBHOMCPHOC ABUKXCHUC IO IIJIOCKOCTH. HCpCMCH.[CHI/Ie H CKOPOCTH IIpU



PAaBHOMEpPHOM TMPSIMOJIMHEMHOM JIBJKEHHMHM 1O IIOCKOCTH. OTHOCHUTEIBHOCTh JIBUXKEHUSL.
Cnoxenue pnBwxeHud. [IpuHUMN HE3aBUCUMOCTH JIBMKeHMM. KpuBoinHENHOE IBH)XEHHE.
JIBv>keHue Tena, OpOIIeHHOTO 0T YTIIOM K TOPU30HTY. PaBHOMEpHOE ABMKEHUE MO0 OKPYKHOCTH.
VYrnosas ckopocts. [lepuon u yactora Bpamienus. CKopocTh
Y YCKOPEHHE MPU PABHOMEPHOM JABUKEHUU MO OKPY>KHOCTH.
Jlabopamopnule pabomui(c ncnoib30BaHueM 00opynoBaHusi «Touka pocray):
1. W3zydenwue nBukeHHs CBOOOIHO IMaIAOIIETO TEa.
2. W3ydeHue IBWKEHUS MO OKPYKHOCTH.
IIpumepnvie membl npOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.!
1. Omnpenenenue CKOPOCTH PABHOMEPHOTO MABWKEHHS MPU MCIOJIH30BAHUM TpPEHAXKEpa
«0eroBas JOPOKKay.
2. Wcropudeckas pEKOHCTPYKIUS OMNBITOB lamwies 1O ONpEeACICHUI0 yCKOPSHHS
CBOOOJHOTO MaJACHUS TE.
3. Tlpunnmmer paboTel MPUOOPOB ISt U3MEPEHHUST CKOPOCTEH U YyCKOPEHUIA.
4. Tlpumenenue cBOOOIHOTO MaJCHUS JIJISI UI3MEPEHUS PEaKIINU YeJIOBEKa.
5. Pacuer TpaekTopuu IBUKEHHS NepcoHaxel pacckazoB P.Pacma.
Xapaxmepucmuka OCHOBHbIX U008 OesameNbHOCMU. UYTEHUE U OOCYKIEHUE TeKcTa cTaTel
WHTEPHET-CAaUTOB, OOCYXJCHHE MOKIAI0B M MPE3CHTAIMi, COCTaBJIEHWE W peIIeHHe 3aiad,
o0cyxeHne cnoco0oB pemenust (moarotoska k OI'D no ¢usnke).

JAunnamuka
HNuepumansubie cuctembl orcuera. Cuia. 3akonsl HbroToHa. [I[BM>keHue Tena Moj JeHCTBUEM
HECKOJIbKUX CHJ. [[BM)KEHHE CUCTEMBI CBSI3aHHBIX Tel. J(MHaMuKa paBHOMEPHOTO JIBMIKEHUS
MaTepHaIbHON TOYKHU MO OKPYKHOCTH. Kitacchl cui. 3aKOH BCEMUPHOTO TATOTEeHUS. J[BHKEeHHE
manet. MckyccrBennbie cniyTHUKU. CosiHeuHas cuctema. Mctopust pa3BUTHS MPEACTaBICHUM O
Bcenennoii. Ctpoenue u 3Bostonus BeeneHHoil.
Jlabopamopnvie pabomul(c Hcnob30BaHuEeM 00opyaoBanus «Touka pocTay):
1. WMsmepeHue macchl Tela C UCHOJIb30BaHUEM BEKTOPHOTO PA3JI0KEHUS CHIIBI.
2. VI3yyeHue KNHEMATHKH U TUHAMHUKHU PAaBHOYCKOPEHHOTO ABMKEHUS (HA TPUMEPE MaIIHHbI
ATByna).
3. H3yueHue TpeHUs CKOJIbKEHUS.
IIpumepnvie memvl npOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:
1. Hcropuueckas peKOHCTpYyKIHs onbIToB KyloHa 1 AMOHTOHA 10 ONIPE/ICICHUIO BETMYNHBI
CUJIBI TPEHUS CKOJIbKEHUSI.
2. llepBble UCKYCCTBEHHBIE CITYTHUKH 3EMIIH.
3. Kak oTnnyaroTcsi MexaHUYecKHe MpoIecchl Ha 3eMje OT MEXaHWYECKUX IMPOIIECCOB B
Kocmoce?
4. Tena ConneuHoii cuctemMbl. OTKPBITHS HA KOHYHKE TIepa.
Xapaxmepucmuka OCHOBHbIX U008 OesmelbHOCMU. UYTEHUE U OOCYKIEHUE TeKCcTa cTaTel
WHTEPHET-CAliTOB, OOCYX/JEHHE [OKIAJ0B U IMpe3eHTAllMii, COCTaBlEHHE W pelIeHue 3ajad,
obcyxaenue crnoco0oB pemenus (moaroroBka k OI'D no ¢usuke).

HNMmnyasbce. 3aKkoH coOXpaHeHHs UMITYJIbCA
Nmnynbe. M3MeHeHne uMiynbca MaTepralibHONW TOUYKU. CucTtema Ten. 3aKOH COXpaHEHUs
HMITYJIbCA.
Ipumepnvie memvl nPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. PeakTuBHOE JBUKEHHE B IPUPO/IE.

2. Paccnenosanue [ITII ¢ moMoIiibto 3aKOHA COXpaHEHHUs UMITYJIbCA.
Xapaxmepucmuka OCHOBHbIX U008 OesmelbHOCMU. UYTEHUE U OOCYKIEHUE TeKCTa CTaTeu
WHTEPHET-CAalTOB, OOCYXJECHHE [OKIAJ0B W Mpe3eHTAIlNii, COCTaBIeHHE W pelIeHue 3ajad,
obcyxkaenue croco0oB pemeHus (moaroroska k OI'D no ¢usuke).

Craruka
PaBHoBecue Tena. MoMEHT cuiibl. Y ClIOBUsI paBHOBECHS TBEpAOro Tena. [IpocTbie MeXaHU3MBI.
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Jlabopamopnvle pabomui(c ncnoib3oBaHueM o00opynoBaHus «Touka pocray):
Omnpenenenre EHTPOB MacC Pa3IUYHbIX Tel (TpH criocoda).
IIpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. TIpumeHeHHME MPOCTHIX MEXaHU3MOB B CTPOUTEIILCTBE: OT 3eMJISTHKHU 10 HeOoCKpeOa.

2. HccnenoBaHue KOHCTPYKIIMU BEJIOCHUIIEA.
Xapakmepucmuka OCHOBHbIX 6U008 OesimelbHOCMU: YTEHHE W OOCYKICHHE TEKCTa cTraTei
WHTEPHET-CAlTOB, OOCYXKJIEHHE JOKIAI0B W IPE3CHTAIMi, COCTABIICHHE M pELICHHE 3ajad,
obcyxkaeHue croco0oB pemenus (moaroroska k OI'D no ¢gusuke).

Mexanuveckue KoJ1e0aHus M BOJTHBI
Mexannueckue kosiebanus. IIpeoOpazoBaHue »HHEPrUM MPU MEXAHUYECKUX KOJICOAHMSIX.
MareMaTHueCKUii W TPYKHHHBIH MasTHUKH. CBOOOJIHBIE, 3aTyXarollde MW BBIHYKICHHBIC
koseOanus. Pezonanc. Mexanuueckue BOJHBL. [[1HA U CKOPOCTH BOJIHBI. 3BYK.
Jlabopamopuwsie pabomui(c Hcnob30BaHueM 00opynoBanusi «Touka pocra»):
N3yuenune konebanuii HUITSHOTO MasiTHUKA.
IIpumepnvie membl npOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

1. CrpyHHbIE My3bIKaJIbHbIE HHCTPYMEHTHI.

2. KonebaTenpHbIE CHCTEMBI B IPUPOJIC M TEXHUKE.
Xapaxmepucmuka OCHOBHbIX U008 OeamenbHOCMU. YTEHHUE U OOCYXKIEHHE TeKCTa cTaTel
WHTEPHET-CAliTOB, OOCYXKJEHHE JOKIAIOB W IPE3CHTAIMi, COCTAaBIICHWE W pEIICHHE 3ajad,
o0cyxenne cnoco0oB pemenus (moarotoska k OI'D no ¢gusnke).

DJIEKTPOMATHUTHBIE K0JIeOAHNSI U BOJIHBI

[Tepemennsniii anexTpudeckuii Tok. KonedarensHbiii KOHTYp. BBIHYXIeHHBIE U CBOOOIHBIE OM
kojeOanus. DM BOJIHBI U UX CBOMCTBA.

IIpumepnvie membl npoOeKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

[IpuHIMIBI PaTUOCBSI3U U TEIEBUICHUS.

Bnusiaue OM u3nyyeHuil Ha )KUBbIE OpPraHU3MBI.

M3roTtoBieHue ycTaHOBKH ISl AEMOHCTpalUK ONbITOB 1o DMU.

DnekTpoMariutTHoe uzinydenue CBU-neun.

Hcropuueckas peKOHCTPYKIUS ONBITOB AMIiepa.

Xapaxmepucmuka OCHOBHbIX U008 OesamelbHOCMU. UYTEHUE U OOCYKIEHUE TeKCTa cTaTei
MHTEPHET-CAliTOB, OOCYXJE€HUE [OKJIaJ0B U Ipe3eHTAllMil, COCTaBlieHHEe W pelIeHue 3ajad,
o0cyxeHne cnoco0oB pemrenus (moarotorka k OI'D no ¢usuke).

agrwbdrE

Onrtuka
Uctounuku cBera. JleiicTBus cBeTa. 3aKOH MPSMOJIUHEIHOTO pPacHpOCTpaHEHHs CBETa. 3aKOH
oTpaxeHus cera. [locTpoenune n3o0pakeHuil B INIOCKOM 3epKalie. 3aKOH MPEeIOMIICHUS CBETa Ha
IUIOCKOM TpaHMIle JABYX OJHOPOJHBIX Mpo3pauHbiXx cpena. l[IpenmomieHue cBerta B MpU3ME.
Hucnepcusi cBera. SIBleHuE NOJTHOTO BHYTpeHHero oTpaxkeHus. JIuu3bl. ToHKHE IUH3BIL
[TocTpoenne u3z00pakeHH, cO3MaBAEMBbIX TOHKUMH JuH3aMu. [1a3 u 3penue. Ontuueckue
PUOOPHI.
Jlabopamopnule pabomvi(c nconb30BanneM odopynoBanus «Touka pocray):

1. DxkcnepuMeHTanbHas MPOBEPKA 3aKOHA OTPAKEHUS CBETA.

2. H3mepeHwue mokasareis MpeIoMICHUS BOIBI.

3. H3amepenue GpoKycHOTO pacCTOSIHUS COOMPAIOIIEH TUH3HI.
Ipumepnvie memvl nNPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.!

1. Hcropus uccnenoBaHusi CBETOBBIX SIBJICHHIA.

2. HWcropudeckast peKOHCTpYyKIHs Teneckomna ["anumes.

3. MHsroroBieHue Kajeimockomna.
Xapakmepucmuka OCHOBHbIX 6U008 OesimeNbHOCMU: YTEHHE W OOCYKIEHHE TeKcTa craTeil
WHTEPHET-CAalTOB, OOCYX/JECHHE [OKIAJ0B U Mpe3eHTAIlMii, COCTaBIeHHE W pelIeHue 3ajad,
obcyxkaeHue croco0oB pemeHus (moaroroska k OI'D o ¢usuke).



®u3nka aroMa U aTOMHOI0 siApa
Crpoenue aroma. Ilornomnienue u ucnyckanue cBera aromamMu. Ontudeckue CreKTpbl. OMNbIThI
Pesepdoppa. [lnanerapnas mozaens atoma. CTpoeHHE aTOMHOTO spa. 3apsoBO€ U MacCOBOE
yrcia. SlaepHbie CHIIbL. DHEPrHst CBA3HM aTOMHBIX s7iep. 3aKOH PaJl0aKTUBHOTO pacmnaaa. Aibda-
u Oera-pacranpl. [IpaBuna cmemenus. Slnepuesie peakuuu. [lenenne m cunte3 simep. SAnepHas
sHepreTuka. Mcrounuku sHepruu ConHua u 3Be311. Perucrpanus siaepHbIX U3jiydeHuil. Bousuue
PaZMOaKTUBHBIX W3JIyYEHUN Ha KUBbIE OpraHu3Mbl. Jlo3umeTrpus. DKOJOTHYECKHE MPOOIEMBI
SIIEPHOM DHEPTETUKH.
IIpumepnvie membl npoOeKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

1. HWcropus uzyuenus atoma.

2. Wamepenue KI1J] comneunoii 6atapen.

3. HeBuammeple n3ydeHns: B CIEKTPE HATPETHIX TEIL.
Xapakxmepucmuka OCHOBHbIX U008 OesameNbHOCMU. UYTEHUE U OOCYKIEHUE TeKcTa cTaTel
MHTEPHET-CAalTOB, OOCYX/JEHHE [IOKJIaJ0B U Ipe3eHTalllii, COCTaBleHHE W pelleHue 3ajad,
o006cyxieHre cnoco0oB pemienus (moarotoska k OI'D no guzuke).

@®opmbl Opraiu3zannu o6pa3oBaTebLHOIO Mpouecca:

- TpynmnoBas;

- MHMBUIyaJbHAS,

- (ppoHTANBHASL.

Benymme TexHosiorum:

Hcnonb3yloTcss 3JIEMEHTHI  CIEAYIOUIMX TEXHOJOTHM: MpOEeKTHas, MHpoOJEeMHOro 0O0ydeHus,
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHAs, KPUTHYECKOTO MBIIIJIEHUs, MPOOJEMHOIO JHalora,
UrpoBasl.

OcHOBHBIE MeTOIbI PA0OTHI HA YPOKe:

Benymumu metonamu oOydueHMs SBISIOTCS: YAaCTMYHO-TIOMCKOBOM, METOJ MaTeMaTH4eCKOTO
MO/IEIUPOBAHUS, aKCUOMATUYECKUH METO.

D®opMbl KOHTPOJIS:

Tak kak 3TOT Kypc ABIs€TCS JONOJHUTEIbHBIM, TO OTMETKA B 0aJlllax HE CTABUTCSI.

Vuamuiics y4uuTcs OLEHMBATh ceOid M JpPYyrUX caM, YTO I[O3BOJISIET pa3BUBAaTh YMEHMs
caMOaHallM3a W CIOCOOCTBYET pa3BUTUIO CaMOCTOSATENBHOCTH, KaK CBOMCTBY JIMYHOCTHU
yJauerocsi. BbIsBIeHHE NPOMEXYTOUHBIX UM KOHEYHBIX PE3yJbTaTOB YYallUXCS MPOMCXOIUT
gyepe3 NPaKTUYECKYIO IS TeIbHOCTh; 3a4e€THbIE Pa0OTHI:

* TemMaTHyeckas MoAdOpKa 3ahad pa3IMYHOIO YPOBHS CIIOKHOCTU C IPEJICTABICHUEM DPAa3HbIX
METOJIOB peleHus B BUJIE TEKCTOBOI'O JAOKYMEHTAa, Npe3eHTaluu, (puam-
aHUMALHH, BHAEOPOJIHKA I WeD - cTpanuibl (caiita)

* BBICTAaBKa [IPOEKTOB, IPE3EHTALINH;

* JIEMOHCTpalMs SKCIEPUMEHTA, KaYeCTBEHHOW 3a/1aul C KaueCTBEHHBIM (YCTHBIM WM B BHJE
IPUIIOKEHHs, B TOM YHCIIE, NpE3eHTalUell) OomMcaHueM IIpoliecca Ha 3aHATHUH, (ecThBae
HKCIIEPUMEHTOB; PU3NUECKUE OJIMMITHAIBI.
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Kaneﬂuapﬂo-TeMaaneCKoe IJIAHUPOBAHUE 7 KJaacc

Ne | Jlara
/1 | MpOBEACHUS
ILnan | dakr

Tema 3auarus

Hcnoab3oBanue
000opy/oBaHMs LIEHTPa
€CTECTBEHHOHAYYHON M
TEeXHOJIOTH4eCKOil
HanpasJjeHHocTell «Touka
pocra»

IIpUMEYaHue

1. Benenue (14)

BBognoe 3ausarue.
3a1a49u Kypca.
0€30I1aCHOCTH.

Ilemu wun
Texuuka

Kommnberoreproe
00opyI0BaHNE

2. Posib DKCIEpUMEHTA B KM3HU 4YesioBeka (34)

Cucrema eUHHI], IOHITHE O
MIPSIMBIX u KOCBEHHBIX
M3MEPEHUSIX

Kommnbroreproe
00opyI0BaHNE

DU3NYECKUN IKCIIEPUMEHT.
Bust ¢duznyeckoro
JKCIIEpUMEHTA.
[TorpentHocTh
Bunnr
MOTPENTHOCTEN
Pacuér
MIOIPEIIHOCTH U3MEPEHUS.

U3MEPEHMUS.

U3MEPEHMUS.

O6opynoBanue TUTSt

JIEMOHCTpaui

JlaGopaTtopnas pabota
«M3mepenne o6beMa TBEpAOTO
tenay. [IpaBuna ohopmiteHus
nabopaTopHOi PabOTHI.

OGopynoBaHue s
7a00paTOpHBIX  paboT U
YYCHHUYECKUX OTBITOB

3. Mexanuk

a (84)

PaBHOMepHOE u
HEpaBHOMEPHOE
JIBUKCHUSI.

I'padmueckoe npeacrapneHue
JIBUKCHUSI.

Pemenue rpaduueckux 3amad,
pacueT TyTH U CcpeaHen
CKOPOCTH

HEPAaBHOMEPHOTO JABM)KCHUS.

Ilongarue
WHEPTHOCTH.
LenTpoOexHas cuia..

1505 (510200705 u

OOGopynoBaHue s
7a00paTOpPHBIX  paboT U
YUEHUYECKUX OTBITOB (Ha
6a3e komruiekToB st OI'D)

Cuna ynpyrocrtu, Cuiia TpeHus

10

JlaGopatopHas paboTa
«HccnenoBanue 3aBUCIMOCTH
CHJIBI YIPYTocTH,
BO3HUKAIOIICH B
MpYXHHE, oT
nedopmaruu
TPYKUHBD».

CTCIICHU

11

JlaGoparopHas paboTa

O6opynoBanue s
1abopaToOpHbIX paboT H
YYEHUYECKUX OTBITOB (Ha
6aze komruiekToB anst OI'D)

11




«Onpenenenue kodpdunrenra
TPEHHSI Ha TPUOOMETPEY.

JlaboparopHas pabora
«HccnenoBanmne 3aBUCHMOCTH
CHUJIBI TpeHI/ISI OT CHUJIBI

O6opynoBanue aJis
7ab0opaTopHBIX  paboT W
YUYCHHUYCCKUX OIIBITOB

12 HOPMAaJIbHOTO JAABJICHUS».
4. T'uapocratuka (124)
[InotHocts.  3amaua  waps | O6opymoBaHue JUTS
13 I'epona JIEMOHCTpaIuit
Pemenue 3aga4 noBBIILIEHHON
CJIO’KHOCTH Ha pacyer
TJIOTHOCTH
14 BEIIECTBA.
Pemenue 3ana4 noseiueHHon | O6opympoBaHue JUTS
15 CII0KHOCTH JIEMOHCTpPAITHA
JlaBiieHME KUIKOCTH W Ta3a.
3akoH
16 [Tackans
17 Coo0mraronimecs: CoCypl.
JlabopaTtopnast pabota OGopynoBanue s
«HM3roTtoBienne MOJIETH | TabOpaTopHBIX  pabOT U
18 dbonTaHa» YUEHUYECKUX OTBITOB (Ha
JlaGoparopuas paGoTa 6a3e komruiekToB a5t OI'D
«U3rorosneHue MOJIETIU
19 (dhoHTaHa»
3akon Ilackans. [lapneHue B
KUAKOCTAX U ra3ax.
[lM'unpaBnuueckue MalIvHbL.
20 Coo01aronimecs: CoCy/pl.
BritankuBaromas cuna. 3akon | O6opynoBaHue U1
21 Apxumena. JIEMOHCTpaIuit
JlaGopaTtopnas pabota O6opynoBanue s
«BblsicHeHue yCIIOBUSA | JIaOOPAaTOPHBIX pabOT W
TUTaBaHUS YUEHUYECKUX OTBITOB
22 TE.
bnok 3anau Ha 3akoH Ilackans, | ObopynoBanue JUTSt
23 3aK0H Apxumesa. JIEMOHCTpAaIUi
bnox 3amau Ha 3akoH Ilackans,
24 3aKOH ApXumesna.
5. Cratuka (104)
25 Bbnoxk. Prruar. O6opynoBanue IS
PaBHoBecue  TBepiplx  Teji. | ACMOHCTpALH
MowmeHT cunsl.IIpaBumno
26 MOMEHTOB.
Hentp tsoxectu. Mccnenosanue | ObopynoBanue Ui
Pa3TUYHBIX MEXAaHUYECKUX | JIeMOHCTpAIUit
27 CUCTEM
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KoMOuHupoBaHHBIC 3a1a4H,

UCTIOJIB3Ys yCIIOBUS
28 paBHOBECHS.
KoMOuHupoBaHHBIC 33a1a4H,
UCTIOJB3YS YCIIOBUS
29 paBHOBECHS
Jlabopartopnast padota OGopynoBanue 1Jis
«M3rotoBnenue paboramomei | mabopaTopHsix  paboT H
CHCTEMBI OJIOKOB». | YYCHUYECKHX OIBITOB (Ha
Odopmiienue 6a3e komruiekToB ajst OI'D
30 paboTEHI.
PabGora HaJ MIPOEKTOM
«bnoxm».
JlabopaTtopHas paboTa
«M3rotoBiienue padboTaroIei
31 CHCTEMBI OJIOKOBY.
JlabopaTtopnast pabota OGopynoBanue ajis
«U3rotoBnenue padoramomieir | 1a00paTopHbIX paboT WU
32 CHCTEMBI OJIOKOBY. YYEHHUYECKUX OTBITOB
33 Odopmiienue pabOTHI. KommerotepHoe
34 3amuTa NPOEeKTOB. obopynosanne
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Ka.]'leH)IapHO-TeMaTI/I‘leCKOQ IJIAHUPOBAHUE 8 ki1ace

No
n/n

[Hara
MPOBEICHUS
Ilnan | dakr

Tema 3auarus

Hcnoan3oBanue
o0opynoBaHus
HeHTpa
€CTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOMH
HalNpaBJeHHOCTEel
«Touka pocra»

IIpUMeYaHue

1. Benenue (1)

BBonnoe 3anstue. Lenu v 3apaun | Kommnberorepraoe
1 Kypca. TexHuka 6€30MacHOCTH. 00opyI0BaHNE
2. Tennosbie siBaenusi (12 )

Pa3nooOpasue TerioBbIX | KommerorepHoe

ABJICHUN. TermnoBoe pacmmpenue | 060pyaoBaHUe

2 TeNl.
JlabopaTtopnas pabota OGopynoBanue s
«3MeHeHus JIMHBI Tela pU 1a00paTOPHBIX paboOT
HarpeBaHUH U OXJTAKICHHUI. u YYIEHUICCKUX
3 OTIBITOB
Tennonepenauya HaGmronenune OGopynoBanue A
TETUTONPOBOIHOCTH BOJIBI JIEMOHCTpAITHA
4 BO3/yXa.
JlaboparopHas paboTa OGopynoBaHue s
«M3mepenue yrenpHou 1a00paTOPHBIX pabOT
TEIIOEMKOCTH Pa3IUYHbIX u YUCHHUYECKHIX
5 BEIIIECTBY. onmbITOB  (Ha  0Oasze
I1naBneHne U OTBEp/ICBAHHE. KommiekToB Ayt OT'9
JlaGopaTtopnas padora «OT/IMBKa
6 napauHOBOTO COJIIATHKAY
JlaGopaTtopnas pabota OOGopynoBaHue s
«HaOmronenue 3a niaBieHUEM 71a00paTOPHBIX pabOT
Jba» u YUCHHUYECKHIX
7 OTIBITOB
Pemenue onuMiuaaHbIx 3a1a4 O6opynoBanue  Juis
8 Ha ypaBHEHME TEIIOBOro OanaHca | AeMOHCTpaIMil
Pemenue onuMIuagHbIx 3a1a4 O6GopynoBanue i
9 Ha pacuéT TEIUIOBBIX IPOLECCOB | JIEMOHCTpALUit
10 JlaGopaTtopust KpucTaJorpaduu.
Hcnapenue u koHaeHcaIusl. O6GopynoBanue s
11 JEMOHCTpaIuit
CocraB atmochepsl, O6opynoBanue i
HaOII0IeHHE TTepexoaa JEMOHCTpAIHi
HEHACBHIII[EHHBIX MTapOB B
12 HACBIIICHHBIE.
BrnaxHocTh Bo3nyxa Ha pasHbeix | OOopynoBanuwe — ais
13 KOHTHHEHTAX JIEMOHCTpaIuit
3. DnexrTpuueckue sipjenus (8u)
Muxkpomup. Mojaenu atoma, O6GopynoBanue s
14 cymiectBoBagiue 10 Hadana XIX | nemoHcTpanuit
15 Wcropus OTKpBITHS U AEHCTBUS
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TaJIbBAHUYCCKOI'O 3JICMCHTA

Kommbroreproe

Ucropus cosnanms | ©00pyROBaHMe
3NIeKTPO(HOpHOIHA

16 MaIllHbI
OnpiTel Bonbra. Onexkrpuueckuit | Komnbrorepaoe

17 TOK B JIEKTPOJIUTAX. 00opyI0BaHNE
Pemenne omumnuanseix 3a1a4d Ha | O0opynoBanue st

18 3aKOHBI IIOCTOSTHHOTO TOKa JEMOHCTpAITHiA
Habntonenue 3aBucumoctu O6opynoBanue i
COIPOTHBJIEHUS IPOBOJHUKA OT | AEMOHCTpaLHil

19 TEMIIepaTypHhI.
JlabopaTtopnast pabota OOGopynoBanue s
«OrnpeneneHue CTOUMOCTH nabopaTopHbIX padboT
M3PACXO0BAHHOU " YYEHUYECKUX
AIEKTPOIHEPTUU ombpITOB  (Ha  0Oasze
10 MOIIIHOCTH TOTPEOUTENS M 10 | KoMIUIeKToB st OI'D

20 CUETUUKY»
Pemenue oymmMImmaHbIX 3a1a9 OGopynoBanue  JyIs

21 Ha TEIUIOBOE NEUCTBHUE TOKA JIEMOHCTpaui

4. DneKTpOMarHuTHeble siBjieHus (34)
DIIEKTPOMAarHUTHBIE SIBJICHMUS. O6opynoBanue s
DNEKTPOU3MEPUTEITHHBIE JIEMOHCTpAITHA

22 PUOOPEI.
MaruautHas anomamus. | ObopymoBanue ISt
MaruutHbie JIEMOHCTpanuil

23 Oypu
PasznoBugnoctu

24 AJIEKTPOIBUTATEIICH.

5. Ontuueckue siBjaeHus (74)
HcTounuku cBeTa: TEIIOBbIE, O6opynoBanue s

25 JIFOMUHECLICHTHEIE JIEMOHCTpAaIuit
MHuorokpatHoe u3o0paxeHue
npeaMeTa B HECKOJIBKUX IIOCKUX

26 3epKaax.
N3roToBUTH MEPHUCKOII U C €r0 O6GopynoBanue i

27 MTOMOIIIBIO TPOBECTH HAOIIOJACHUS | JIEMOHCTpAIUid
[IpakTHdeckoe UCHOIb30BaHUE O6opynoBanue i

28 BOTHYTBIX 3€pKajl JIEMOHCTpAaIUit
3puTeNbHbIE UIUTIO3UH, O6GopynoBanue i
MOpO’KJaeMble TPEIOMIICHHEM JEMOHCTpAIHiA

29 cBeTa. Mupaxu.

30 Pa3BuTHE BOJOKOHHOM ONITUKH

10.05 Hcnonp3oBaHne 3aKOHOB CBETA B

31 TEXHUKE

6. YenoBek u npupoaa (44)

32 ABTOMAaTHKa B HallIEH KU3HH . KomnerorepHoe

33 | 24.05 Panuno u reneBunenue obopynoBanue

34 AnbTepHaTUBHBIE HCTOUYHUKU
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SHepruu. Buabl anekTpocTaHIum

Ka.]'leH)IapHO-TeMaTI/I‘leCKOQ INIAHUPOBAHUE 9 kiacc

No
n/n

[Hara
MIPOBEACHUS
Ilnan | dakr

Tema 3auarus

Hcnoabn3oBanue
o0opynoBaHus
LHeHTpa
€CTeCTBEHHOHAYYHOMI
U TeXHOJIOTHYeCKOM
HaNpaBJeHHOCTEel
«Touka pocra»

IIpUMeYaHue

1. Benenue (1)

BBonnoe 3ansaTue. Lenu u 3agaun | KomnerotepHoe
1 Kypca. TexHuka 6€30MacHOCTH. 00opyI0BaHNE
2. Kunemartuka (7 4)
CriocoObl onvcanus O6opynoBanue  aus
2 MEXaHHYECKOTO JBHKCHHUS JIEMOHCTpPAITHA
[IpsimonuHeliHOE paBHOMEpPHOE OOGopynoBanue st
NBIDKEHUE 1o MJIOCKOCTU? | I€MOHCTpalUid
Cmortps
3 13 KaKO¥W TOYKH HAOII0IaTh
OTHOCHTETHHOCTD JIBHKCHUS. OGopynoBanue st
4 CroxeHne IBHKEHUH. JIEMOHCTpaui
Jlabopamopnvie pabomol: OGopynoBanue s
«3yueHue aBUKEeHHsI CBOOOTHO | JTaOOpaTOPHBIX padboT
najaroniero tena», «M3yuenue u YUEHUYECKUX
5 JBUKEHHS TeJIa 110 OKPYKHOCTU» | OIBITOB
Kak u xyna noserena BULIHEBas OOGopynoBanue st
Koctouka? PacueT TpaekTopun JIEMOHCTpaui
JBUKEHUS TEJ U TepCOHaXeH
paccka3zoB P.Pacm» 0
6 Mionxay3eHe
Hcrtopuyeckas peKOHCTPYKIUS O6opynoBanue  amus
OIIBITOB lanunes 0 | JAEMOHCTpAIINA
OTIpEe/IeNICHUIO
7 YCKOPEHHUS J.
Omnpenenenrue CKOPOCTU O6opynoBanue  amus
PaBHOMEPHOTO JIBUKECHHUS MPU JEMOHCTpAINi
UCIIOJIb30BaHUU TPEHAXKepa
8 «0OeroBas TOPOKKa.
3. Innamuxa (8u)
Cuna Bomnu, cuna yoexaenus uin | OOopynoBanue — Juis
9 cuia - ¢puznyeckas BeInuruHa? JIEMOHCTpAINiA
Jlabopamopnas paboma: Ob6opynoBanue s
10 «M3mepeHne Maccsl Tena» 71a00paTOPHBIX PaboOT
JIBr>keHue Ttena noj 1eUCTBUEM 1 yHCHHHCCKHUX
11 HECKOJIBKUX CHJT OTIBbITOB
JIBukeHne CUCTeMBbI CBs3aHHbIX | OOopynoBanue Uit
12 Tel JIEMOHCTpaIuit
JlabopamopHvle O6opynoBanue s
pabomwi: «3ydeHue TpEeHUs | TabOpaTOPHBIX paboT
CKOJIBKEHUSD) u YUEHUYECKUX
13 OIIBITOB
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Junamuka paBHOoMepHoOTO | OG0OpynoBanue  Jyist

14 JBH>KEHUS 110 OKPYKHOCTH JIEMOHCTpalui
Hcropus paszButus | O6opynoBanue  ais
NIPEACTABICHUI JIEMOHCTpaLuil
0 Bcenennoii. Conneunas

15 CUCTEMA.
OTKpBITUS HAa KOHUUKE Iepa. O6opynoBanue  aus
[lepBrie UCKYCCTBEHHBIE | IEMOHCTpAIUit
CIyTHUKH

16 3eMIn.

4. Umnyabc. 3aKoH coxpaHeHust UMNyJibca (34)

17 Kax BBI IXTy Ha30BeTe... KommnsrorepHoe
PeakxtuBHoE JIBUKECHUE B obopynosanme

18 MIpHUpOIC.
Paccnenosanne [ITII ¢ nomompro | KoMnbrorepHoe

19 3aKOHA COXPAaHEHUS UMITyJIbCca 0o0opyoBaHue

5. CraTuka (24)

Jlabopamopnas paboma:
«Omnpenenenue HEHTPOB MacC

OGopynoBanue aJis
1a00paTOPHBIX pabOT

pa3IUYHBIX Ted (TPU criocoda)» u YYCHHUECKHUX
20 OIIBITOB
[Ipumenenwue npocteix | Kommbrorepraoe
MEXaHU3MOB B CTPOHTENBCTBE: OT | 000PYAOBaHHUE
3eMJISTHKH 10
21 HeOockpeda

6. MexaHnveckue KoJjie0aHusi M BOJIHBI (34)

22

Bumet MasATHUKOB u 150:¢
KoJIeOaHui

OOGopynoBanue st

JIEMOHCTpaui
23 Yrto nepeHocuT BosiHa?
KonebarenbHble  CUCTEMBI B
24 MIPUPOJIE U TEXHUKE
7. DJIeKTPOMATHUTHbIE KOJIeOAHUS M BOJIHBI (24)
DKcrepuMeHTaIbHAasI TPOBEPKA KommnbrotepHoe
25 CBOMCTB DM BOJIH. obopymoBaHue
HccnenoBanue KommnbrotepHoe
AJIEKTPOMArHUTHOTO 00opynoBaHue
26 nznydenuss CBU-neun
8. Onruka (44)
. UsrotoBnenne Moaenu KommnbrotepHoe
27 Kajeimockomna. obopynoBaHue
DKcrepuMeHTallbHAs TTPOBEpKa O6GopynoBanue  amus
28 3aKOHA OTPAKEHUsI CBETA. JEMOHCTpAIHi
Jlabopamopnas paboma: Ob6opynoBanue s
«3mepenne mokazarens n1abopaTopHbIX paboT
PETOMIICHUS BOJIBD) u YUEHUYECKUX
29 OTIBITOB
Kak otnuuatorcst mokazarenu OGopynoBanue st
30 MIPEIOMIICHUS IIBETHOTO CTEKJIa JEMOHCTpAIHiA
9. ®u3uka aToMa U ATOMHOIO0 sA7Apa (44)
[ornomienne u ucnyckanue ceera | Kommbrorepaoe
31 atomamu. ONITHYECKHE CIIEKTPHL. | 000pyJIOBaHHe

17




N3smepenne KIIJ[ conneuHon

32 Oatapen
BrusiHue paguoaKkTHBHBIX

33 W3ITYYECHUI Ha )KUBBIC OPTaHU3MBI
CriocoObl 3aIUTHI OT

34 PaIOaKTHBHBIX U3TY4CHUI

Kommnbroreproe
00opyI0BaHNe

OOKYMEHT NOANMMCAH

SNEKTPOHHOWM MOAMUCHIO

Ceptudmkat: 009DAA75C8FOC3E935F841523454BC954C

Bnapgeneu: flyakvHa Hatanbsa BacunbesHa
[OenctButeneH: ¢ 24.06.2024 po 17.09.2025
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