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HosicHUuTEIbHASA 32N CKA

PaGouast mporpamMmma BHEYpOUHOU JEATEIBLHOCTH MO (GU3MKe I 7 - 9 KIIacCOB COCTaBJICHA
Ha OCHOBE NMPUMEPHOU MporpaMMmel mo ¢usuke s 7 — 9 kiaccos (mox penakuueii Kysnerosa
A.A.), M.: «IIpocBemienue», 2017 1 COOTBETCTBYET
- ®enepansHoMy 3akoHy «O0 obpazoBanuu B Poccuiickoii @enepamum» Ne273-D3 ot 29.12.2012
roja;

-OenepanbHOMY TOCYIapCTBEHHOMY 00pa3oBaTeIbHOMY CTaHAApPTy OCHOBHOIO —OOIIETO
oOpazoBaHus,

-O0pa3oBaTenpHOM MPOrpaMMe OCHOBHOTO OOIIET0 00pa30BaHus;

-YuebHnomy miany OVY;

[Tporpamma paccuntana Ha 35 yacoB — 1 yac B Hezenmto B 7 kinacce, 35 gacoB — 1 gac B
Hepelo B 8 kiacce, 34 yaca — 1 yac B Hezenmo B 9 Kjacce.

Jannast pabouasi mporpaMMa BHEYPOUYHOU JEATENBHOCTH MO ¢u3uke ans /7 — 9 KiaccoB
coctasiieHa Ha ocHoBe OOIT OO0 MBOYVY « COII Ne3 c. Camamku» v ¢ y4€TOM METOIUYECKUX
PEKOMEHIAIMI IO CO3/IaHUI0 M (PYHKIIMOHUPOBAHUIO B 00IICO0Pa30BaTEIBHBIX OPraHU3AIMIX,
PacMoI0XKEHHBIX B CEIBCKOW MECTHOCTU U MaJIbIX TOpOJIax, LIEHTPOB 00pa30BaHUs €CTECTBEHHO-
HAay4YHOM M TEXHOJIOTMYHOM HarpaBieHHocTel («Touka poctay) (YyTBEpKIEHBI paCIOPSKEHUEM
MunucrepctBa mpocBeuienuss Poccuiickoit ®epeparmuu ot 12.01.2021 r. Ne P-6) wu
MpeaycCMaTpuBaeT IMPOBEACHUE 3aHATUM C HUCIIOJIb30BaHUEM 00OpynoBaHus 1eHTpa «Touka
pocTta»

Ilnanupyemble pe3yiabTaTbl OCBOEHHMSI MNPOrpaMMbl BHEYPOUYHOH JeATeJIbHOCTH
«3aHuMmaresibHass ¢Qu3KMKa» (¢ HcHoab3oBaHHeM oGopyaoBaHusi «Touka pocra»)B 7-9
KJiaccax.

Peanuzamus nporpaMmmbl CIOCOOCTBYET IOCTHIKEHUIO CIEIYIONINX Pe3yJibTATOB:
JIMuHOCTHbBIE:

B cdepe MTMYHOCTHBIX YHUBEPCAIBHBIX YI€OHBIX JEHCTBUN yJaluxcs:

* y4eOHO-IT03HABATEIbHBIH HHTEPEC K HOBOMY y4eOHOMY MaTepHAIy U CIIOCO0aM PELICHHUS] HOBOH
3a7aum;

* OpHMEHTAIMs Ha MOHMMAaHWE NMPUYHMH Yyclexa BO BHEYYeOHOU NEsATETbHOCTH, B TOM YHCIE Ha
CaMOaHAJIN3 U CAaMOKOHTPOJIb PE3yJbTaTa, Ha aHAJIN3 COOTBETCTBUS PE3yJIbTaTOB TPEOOBAHUAM
KOHKPETHOH 3a/1a4H;

* CIIOCOOHOCTB K CAaMOOIIEHKE HAa OCHOBE KPHUTEPUEB YCIICIIHOCTH BHEYUEOHOI NeITeIbHOCTH;
Obyyarowuiics NOIYYUM 03MOACHOCb O POPMUPOBAHUA!

* BHYTPCHHEH TO3WIMHM IIKOJhHUKA HA YPOBHE IOJOKUTEIHHOTO OTHOMICHUS K IIKOJIE,
NOHUMaHMs HeOOXOAMMOCTH YUYEHHUs, BBIPA)KEHHOI'O B MpeoliIajaHuy yuyeOHO-T103HaBaTEIbHBIX
MOTHBOB;

* BBIPQXKEHHOM yCTOMUYMBON yuyeOHO-1T03HABATEIbHON MOTHBALIUN YUEHUS;

* YCTOWYMBOTO y4eOHO-TI03HABATEIIFHOTO HHTEpeca K HOBBIM OOIIMM crioco0aM pelieHus 3aad.

MeTal’lpeJIMeTHLIeZ

B cepe peryasiTHBHBIX YHUBEPCAIbHBIX YUEOHBIX AEMCTBUM ydaluxcs:

* IUIAHUPOBAThb CBOM JEHCTBUS B COOTBETCTBMM C IIOCTABJIEHHOW 3aladeil U yCIOBUSIMHU €€
peaM3anuy, B TOM YHCJIe BO BHYTPEHHEM IUIaHE;

* YUUTHIBAaTh YCTAHOBJIEHHBIE MIPABUJIA B TNIAHUPOBAHUU M KOHTPOJIE CIIOCO0A PELICHNUS;

* OCYIIECTBIISITh UTOTOBBIM U MOIIArOBBIN KOHTPOJIb IO PE3YIbTATY;

* OLICHUBAaTh MPABUJIBHOCTH BBIIIOJIHEHUS JCHCTBHUS HAa YPOBHE aJEKBATHOM PETPOCIEKTHUBHON
OIICHKH COOTBETCTBHUS PE3YJIHTATOB TPEOOBAHUSIM JAaHHOU 3a7a4M U 3aJa9HON 00J1acTH;

* aJICKBaTHO BOCIIPUHUMATB MPEMJIOKEHNS U OLICHKY YUUTENIEH, TOBAPUILEH, POJUTENIEH U APYTUX
b1 {001 (7

* pa3nuyarh coco0 U pe3ysabTaT AeHCTBHSL.

Obyuarowuiics noay4um 03MONCHOCIb HAYYUMCA.



* B COTPYAHMYECTBE C YUUTEJIEM CTaBUTh HOBbIC yueOHBIC 3a/1auH;

* IPOSIBJISITH TO3HABATEIbHYIO HHUIIUATUBY B YU€OHOM COTPYIHUYECTBE;

* CaMOCTOSITENIbHO aJ€KBAaTHO OLIEHUBATh IPaBWJIBHOCTh BBIMOJHEHUS ACUCTBHUS M BHOCHUTH
HE00XO0IMMbIE KOPPEKTUBBI B UCTIOTHEHHE KaK T10 X0y €ro peann3alii, TaKk U B KOHIIE 1eHCTBUS.

B cdepe no3naBaTeabHbIX YHUBEPCATbHBIX Y4EOHBIX JEHCTBHUM ydaluxcs:

* OCYLIECTBIISITh MOMCK HEOOXOMUMON HMH(pOpPMAIMU JUIs BBIOJHEHUS BHEYYEOHBIX 3aJaHUM C
UCIIOJIb30BaHUEM Y4YeOHOH IJIUTEpaTypbl U B OTKPHITOM HH(OPMALMOHHOM MPOCTPAHCTBE,
SHIMKJIONENHA, CIPABOYHUKOB (BKJIIOYAs AIIEKTPOHHBIC, LU(QPOBBIEC), KOHTPOIUPYEMOM
MIPOCTPAHCTBE

WNHrepHera;

* OCYIIECTBJIATH 3anUCh ((PUKCAINIO) BEBIOOPOYHON MHPOPMAIIMK 00 OKPYKAIOIIIEM MHUPE U O cede
caMoOM, B TOM 4ucie ¢ noMoupro nHcrpymenTos UKT;

* CTPOUTH COOOIIIEHHUS, IPOSKTHI B YCTHON M MHUCbMEHHOI QopMme;

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

* YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIEC CBSI3U B U3y4aeMOM KpPYyTe SBJICHUMH;

* CTPOUTH pacCyXJCHHS B (OpME CBSI3U MPOCTHIX CYXACHHA 00 OOBEKTE, €ro CTPOCHUH,
CBOIICTBAxX U CBS3AX;

Obyuarowuiics noayuum 603MONCHOCHb HAYYUMbCA!

* OCYIIECTBIISATh PACIIMPEHHBIN MOUCK WH(GOPMALIMU C UCTIOJIH30BAHUEM PECYPCOB OMOIUOTEK U
cetu HTepHeT;

* 3amuChIBaTh, (UKCUpOBaTH HWHGOPMALKIO 00 OKPYXKAIOIIUX SBICHUSIX C TMOMOIIBIO
nHctpymeHToB KT

* OCO3HAHHO U MPOM3BOJILHO CTPOUTH COOOIICHUS B YCTHOM M MUCHMEHHOM (popme;

* OCYIIECTBJIATH BBIOOp Hambosiee A3 (HEKTHUBHBIX CIIOCOOOB PEIICHUS 3a/a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* CTPOUTH JIOTUYECKOE pacCyXkJICHHE, BKIIOYAIOIIee YCTAHOBJICHHWE MPUYMHHO-CIEICTBEHHBIX
CBsI3€H;

* MOTYT BBIUTH Ha TEOPETHUUECKUN YPOBEHb PEIICHUS 3a/[a4: PELICHHE [0 ONPEEICHHOMY IUIaHy,
BJIaJICHHE OCHOBHBIMH IIPHEMaMH PEIICHUS, OCO3HAHUS IEATSILHOCTH 110 PEIICHHUIO 3a/1a4H.

B chepe koMMyHHUKAaTHBHBIX YHUBEPCAJIBHBIX YUEOHBIX JTEHCTBUI ydalluXxcsi:

* aJICKBAaTHO HCII0JIb30BaTh KOMMYHUKATHBHBIE, ITPEKE BCETO - pEUYEBBIE, CPEACTBA AJIs PELICHUS
pPa3IUYHBIX KOMMYHUKAaTUBHBIX 33/a4, CTPOUTb MOHOJOIMYECKOE COOOIEHHE, BIIAJETh
JIMaJIOTHYecKo (opMol KOMMYHMKAIIUU, UCHOJb3Yysd, B TOM YHCJIE CPEACTBA U WHCTPYMEHTHI
UKT u qucTaHimOHHOT0 OOIICHUS;

* JIONyCKaTh BO3MOXKHOCTb CYILIECTBOBAHMS y JIFOJEH PA3JIMYHbBIX TOYEK 3PEHUS, B TOM UHUCIIE HE
COBMAJIAIOLIUX C €ro COOCTBEHHOM, U OPUEHTHPOBATHCA Ha IMO3MIMIO MapTHEpa B OOLICHUH U
B3aMMOJCHCTBHY;

* YYMUTHIBATh pa3HblE MHEHUS M CTPEMHUTHbCS K KOOpPAMHALIMM pPAa3IMYHBIX TO3ULIMHA B
COTpPYIHUYECTBE;

* popMynMpoBaTh COOCTBEHHOE MHEHUE U MO3ULIUIO;

* JIOTOBapUBaTHCS U MPUXOJIUTH K OOIIEMY PEIIEHUIO B COBMECTHOM JIESITEIbHOCTH, B TOM YHCIIE
B CUTYallUU CTOJIKHOBEHHS! HHTEPECOB;

Obyuarowuiicsi NOIYYUM 803MOINCHOCIb HAYUUMBCA!

* YYUTHIBATh U KOOPAMHHUPOBATH B COTPYAHUUECTBE OTIUYHBIE OT COOCTBEHHOM MO3UIIUU APYTUX
JIOAEH;

* YUUTBHIBATh pa3HbIE MHEHHS U HHTEPECHl U 000CHOBBIBATH COOCTBEHHYIO MMO3UIINIO;

* IOHUMAaTh OTHOCUTEIBLHOCTh MHEHHH U MOAX0JI0B K PEIIEHHUIO MPOOIEMBI;

* apryMEHTUpPOBaTh CBOIO MO3UIMI0 U KOOPAMHHMPOBATH €€ C MO3UIUSMU MapTHEPOB B
COTPYAHUYECTBE NMPHU BHIPAOOTKE OOIIETO PELIeHUs] B COBMECTHOM JIeSTeNbHOCTH;

* 3a/7aBaTh BOMNPOCHl, HEOOXOAMMBIE [UISI OpraHU3aluud COOCTBEHHOW JESITeNbHOCTH U
COTPYJIHUYECTBA C TAPTHEPOM;



®* OCYIICCTBIIATH B3aMMHBIN KOHTPOJIb M OKa3bIBaTb B COTPYAHUYCCTBC HGOGXOI[I/IMYIO
B3aMMOIIOMOIIIb.

IIpenmeTtHbIe:

- OPHEHTHPOBATHCS B SBJICHUAX U OOBEKTAaX OKPYKAIOIIET0 MHpa, 3HATH TPAHUIBI HUX
MIPUMEHUMOCTH;

- IOHUMATh ONpeeneHns GU3NUECKUX BEIMYUH U IOMHUTH ONpEIesIFone GopMyIbl;

- IOHUMATh KaKuM (U3NYCCKUM MPUHIUIIAM U 3aKOHAM TIOJYMHSIOTCS T€ WM UHBIE OOBCKTHI
SBJICHUS IPUPOJIBL;

- 3HaHUE MOJIEJIH MTOUCKA PEUICHUH IS 3a/1a4 110 (Pr3HKe;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMAaTHKH.

- IpUMEYaTh MOJIENH ABJIEHUN U 00BEKTOB OKPYXKAIOLIEr0 MUPA;

- aHAJIM3UPOBATH YCIOBHE 3aa4H;

- nepeopMyIHPOBATh U MOAETHPOBATD, 3AMEHATh UCXOIHYIO 33J]1a4y JPYyroi;

- COCTaBJIATH IIJIaH PELICHHUS;

- BBIJIBUT'aTh U IIPOBEPATH MpeUIaracMble I PELICHUS TUIIOTE3b;

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

Coaep:xaHue NporpaMMbl BHEYPOYHOM AeATeIbHOCTH
7 kaacc

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

PoJb 3xcniepuMeHTa B ’KU3HHU YeJI0BeKa.

Teopusi: I3yunTh OCHOBBI TeOpHM MoOrpemHocTeil. [lorpemHocT NpsMbIX KU KOCBEHHBIX
U3MEPEHHI, MaKCHMallbHas [OrPEIIHOCTh KOCBEHHBIX HW3MEPEHMM, y4eT MOrpelHocTen
U3MEepeHuil Tmpu TocTpoeHuu TrpadukoB. [IpencraBnenune pe3yinbTaToB H3MEpeHH B (popme
TaOIMI] ¥ TpadUKOB.

Ilpaxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEN NPUMEHATH MPU BBITOJHEHUHN IKCIIEPUMEHTAIbHBIX
3aj1a4, MPAKTHYECKUX padoT. (¢ HcnoJib3oBanueM ogopynoanusi «Touka poctay)
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAMENbHOCTIU.

[TpuBoANTE TpUMEpPHl OOBEKTOB M3ydeHUs GU3UKU (pu3nueckue siBieHUs, (pu3nyeckoe Teo,
BelIEeCTBO, husnueckoe nosie). Habmonats n ananu3upoBath pusndeckue siBieHus (PUKCUpoBaTh
U3MEHEHHUS CBOMCTB OOBEKTOB, CpaBHMBaThb HUX M 0000mars). [lo3HakoMHUTBCS C
AKCIIEPUMEHTAJIbHBIM METOAOM HccienoBaHus npupoasl. COopka MpuOOpPOB M KOHCTPYKLHUH.
Hcnonb3oBaHue HM3MEpPUTEIbHBIX NPHUOOPOB. BblnoiaHeHHe 1a0OpaTOpHBIX M MPaKTHUECKUX
pabot. /lmarHocTuka M ycTpaHeHHE HEUCHpaBHOCTEH mnpubopoB. BricTpanBaHue runore3 Ha
OCHOBaHUU UMEIOUINXCS JAHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE U HepaBHOMEpHOE JBHXeHHe. | 'paduueckoe mpeacTaBIeHUE JBUXKEHUS.
Pemenne rpapuyeckux 3anay, pacdyer MyTH M CPEIHEH CKOPOCTH HEPAaBHOMEPHOTO JBHKEHUS.
[Tonstne mHepuuu u uHepTHOCTU. LleHTpoOexHas cuina. IlpuMeHeHHe NaHHBIX (U3NYECKUX
MOHSTUN B XKU3HEAEITEIbHOCTH YenoBeKka. Cuia ynpyrocTu, cuia TpeHHUsL.

Ilpaxmuxa: UccnenoBaHnue 3aBUCUMOCTH CHJIBI YNPYTOCTH, BO3HHUKAIOLIEH B MNpYXKHUHE, OT
cTeneHu JedopManuu npyxkuHbel. Onpenenenue kodpduiueHTa TpeHHUs Ha Tpubomerpe. (¢
HCI0JIb30BaHUuEM 00opynoBanus «Touka pocray)

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHHUS OT CHJIBI HOPMAJIBHOTO JIaBJICHHUSL.

Xapakmepucmuka 0CHOBHBIX U008 0esIMENbHOCIU!

Amnanu3 tabmui, rpaduxos, cxem. [Tonck oObscHeHHS HaOIIOMaeMBIM COOBITUSIM. OTipeeeHne
CBOWCTB MPUOOPOB IO YepTekaMm M MOAENAIM. AHAJIN3 BO3HUKAIOMIMUX MPOOJIEMHBIX CHUTYalHUH.
N300paxarh cucTteMy KOOpIMHAT, BBHIOMpATh TEJIO OTCUETa M CBSI3bIBATh €r0 C CHCTEMOM
KoopauHar. Mcnonps3oBaTh cucTeMy KOOPAMHAT JJIs U3yUEHUS IPSMOJIMHENHOTO JBUKEHMS TEA.
Coopka pubOpoB U KOHCTpYKIHi. Vcmoap30BaHne W3MEPHUTEIBHBIX MPUOOPOB. BrimomHeHue
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7a00paTOPHBIX U MPAKTUUYECKUX paboT (¢ HCmob30BaHHEeM obopynoBaHusi «Touka pocray).
JlnarHocTuka U ycTpaHeHHE HeucIpaBHocTel mpruOopoB. BricTpanBanue runores Ha OCHOBaHUU
uMermmxca AaHHbIX. KoHcTpyWpoBaHue U MoJenupoBaHue. BpINojiHeHHE 3aJaHUl 1O
YCOBEPIICHCTBOBaHUIO MpuOOpoB. Pa3zpaboTka HOBBIX BapHaHTOB ONBITOB. Pa3zpaboTka u
IPOBEPKAa METOAMKH SKCIEPUMEHTaJbHON paboTel. Pabora B Mambix rpymnmnax. AHaIH3UPYIOT,
BbIOMpAIOT U OOOCHOBBLIBAIOT CBOE perieHue, neictBus. [IpeacraBnenue pe3yabTaToB MapHOM,
IPYNIIOBOM JAEATEIbHOCTU. YUYacTHE B JHUAJIOI€ B COOTBETCTBUM C IPaBUIIAMH PEUYEBOTO
MTOBEJCHUSI.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackans, THAPOCTATHYECKOE aBJICHHUE, COOOIIAIOIIHECS
COCyZbl, THIPABINYECKUE MAILIUHBI.

Ilpaxmuxa: 3adayu: BHITAJKUBAIOIIAs CHJIA B Pa3IMYHBIX CHUCTEMax; HpuOOphl B 3adadax
(coobmarommecs: Cocy/ibl, THAPABINYECKIE MAIIMHBI, pblyaru, OJI0KH).

OKCIIEpUMEHTAIbHBIC 3aaHUS:

l)uzmepenue cuiibl Apxumena,

2)u3MepeHrue MOMEHTA CHUJIbI, JCHCTBYIOLIETO Ha phIyar,

3)usmepeHue padOThl CUJIBI YOPYTOCTH MPU MOABEME Ipy3a C MOMOIIbI MOABUKHOTO WIIU
HETOABMYKHOTO 0JI0Ka(C MCMOoJIb30BaHueM o0opyaoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCTIU.

Ananu3 Tabmui, rpaduxos, cxem. Ilowck oObsicHeHuss HaOmomaeMbiM coObiTHsM. COOpKa
npuOOpoB UM KOHCTpyKUuMH. Vcmonb3oBaHue H3MEpUTENbHBIX MPUOOPOB. BolnonHeHue
71a00paTOPHBIX U MPAKTHYECKUX paboT. J{MarHocTuKa U yCTpaHEeHHEe HEMCIIPABHOCTEH MPHUOOPOB.
BricTpauBanne rTHUMOTE3 HA OCHOBAaHMM UWMEIOIIMXCA JaHHbIX. KoOHCTpyupoBaHue wu
MojenrpoBanue. Pabora B ManbIx rpymnnax. AHAIM3UPYIOT, BBIOUPAIOT U 0OOOCHOBBIBAIOT CBOE
pemenue, neWcrBusa. lIpencraBiieHne pe3ynbTaTOB MApHOW, TPYNIIOBOM JEATEIBHOCTH.
[ToaroroBka cooOLIECHH U JJOKJIAOB. YUacTHE B IUAJIOTe B COOTBETCTBUHU C IIPABUIIAMHU PEUYEBOTO
MOBEJCHUS.

Craruka.

Teopus: bnok. Peiuar. PaBHOBeCcHE TBEPABIX TEI. Y CIOBHUS paBHOBecHs. MOMEHT cuJibl. [IpaBuio
MoMmeHTOB. llenTp  Tsbkectu. MccnenoBaHue — pa3iMYHBIX — MEXAaHMUYECKUX  CHCTEM.
KomOuHMpoBaHHbBIE 33]1a4, UCTIOIB3Ys YCIOBUS PABHOBECHS.

Ilpaxmuxka: VI3roToBiieHne paboTaroiiei CUCTeMbI OJIOKOB.

Xapaxmepucmuka oCHOBHBIX 81008 OesIMENbHOCHIU:

AHanu3 tabnu, rpaduxos, cxeM. [louck oO0bsicHeHus HaOM0AaeMbIM coObITHSIM. Onpenenenne
CBOICTB IpUOOPOB MO YEPTEKaM U MOJENISIM. AHAU3 BOZHUKAIOIIUX MPOOIEMHBIX CUTYyallUU.
Habmonate neiicTBre NpPOCTHIX MeXaHU3MOB. [l03HAKOMHUTBCS € (PU3NUECKOW MOJEIBIO
«abcomoTHO TBEpIOE Teoy». Pemats 3amaun Ha MpUMEHEHHE YCIOBUs(TIpaBUIa) PAaBHOBECHS
ppraara. IlpumenHsTs ycimoBue (MpaBWIIO) pPaBHOBECHS pblyara il OOBSICHEHUS JICHCTBHS
pa3IMYHBIX WHCTPYMEHTOB, HUCIONB3YEMBIX B TeXHHKe U B ObiTy. COOpka mnpubOpoB u
KOHCTpyKUuH. Mcnonp3oBaHue H3MEpPUTENbHBIX NpUOOpOB. BrimonHeHue nabopaTOpHBIX U
MpaKTHYeCKUX paboT. /lmarHocTuka M yCcTpaHEeHHWE HEUCHpPaBHOCTEHW mpubopoB. BricTpanBanue
TUIOTE€3 Ha OCHOBAaHWM UMEIOUMXcAd JaHHbIX. KoOHCTpyHMpoBaHue U MOJENIMpPOBAHHE.
BrimonHenue 3agaHuii MO YCOBEpIICHCTBOBAHHUIO TpuOOpoB. Pa3paboTka HOBBIX BapUaHTOB
onbITOB. Pa3paboTka u mpoBepka METOJUKH HKCIIEPUMEHTAIbHOU pabOThI.

Pabota B MambIx rpynmnax. AHaIU3UPYIOT, BRIOMPAIOT U 000CHOBBIBAIOT CBOE PEIlICHUE, ICHCTBHUS.
[IpencraBnenune pe3yiabTaTOB MAPHOM, TPYIIOBON AesTeNbHOCTU. [loAroTroBka cooOmeHnit u
JI0KIag0B. OCYyIECTBISAIOT CaMOOLIEHKY, B3aUMOOLICHKY JESATEIBHOCTH. Y4acTue B AMAIOrEe B
COOTBETCTBUU C IIPAaBUIIAMU PEUEBOT0 TIOBEICHUSI.

8 kiaace
TenioBbie ABJIEHNA.

Tenopoe pacimipeHUC TCJI. HpOHCCCLI IUTAaBJICHUSA U OTBCPACBAHUSA, UCITAPCHUSA U
KOHACHCAIIHUH. Tennonepezlaqa. BaaxnocTts BO3/1yXa Ha Pa3HbIX KOHTHUHCHTAX.



HHemoncmpayuu: 1. HabmoneHue TassHUs Jba B BOJE.

2. CKOpOCTh UCHIAPEHUSI PA3TUYHBIX KUIKOCTEH.

3. TeroBbIe ABUTATENH Oy IYILETO.
Jlabopamopnule pabomel (¢ HCMOJIb30BaHHEM 000pyaoBanns «Touka pocTay)

1. I3MeHeHust ITUHBI Tela IPU HArpEeBaHUU U OXJIAXKICHUHU.

2. OtnuBKa napauHOBOTO COJIATHKA.

3. HaGmroieHue 3a riaBIeHUEM JIbJa

4. OT yero 3aBUCUT CKOPOCTb UCTIAPEHHUSI JKUIKOCTU?

5. HaGmroienue TerionpoBOAHOCTH BOJIBI U BO3/AyXa.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAMeNbHOCTIU.

CamMocTosATeTbHO (GOPMYIUPYIOT IO3HABATENBHYIO 3a7ady. YMEHT C IMOMOIIBIO BOIPOCOB
noObIBaTh  HejocTarollyto uHpopmanuoo. Mcnonp3oBaHue HM3MEpUTENbHBIX — MPHUOOPOB.
Brinmonnenue 11abopaTOpHBIX M MpakTUYECKUX paboT. JluarHoctuka W yCTpaHEHUE
HEUCHpaBHOCTeH mpubopoB. BricTpamBaHue TUIOTE3 HAa OCHOBAHWU HMEIOLIUXCS JIaHHBIX.
KoHctpynpoBanue u MoieIupoOBaHuE.

BrimonHenue 3agaHuil Mo yCOBEpUICHCTBOBAHUIO NpuOOpoB. PazpaboTka HOBBIX BapUaHTOB
ombITOB. Pa3paboTka M TpoBEpKa METOAMKHU 3KCIEPUMEHTAIBHON paboThl. PaboTa B Mambix
rpynnax. AHaJIM3UPYIOT, BEIOUPAOT U 000CHOBHIBAIOT CBOE pelieHue, aerictus. [Ipencrasnenue
pe3yJIbTaTOB TMAPHOW, TPYINIOBOM AEATEIbHOCTH. YYAacTHE B JHAIOrEe B COOTBETCTBHHM C
MpaBUJIaMU PEYEBOTO MMOBEICHHUS.

DJleKTpUYeCKUe SIBJICHUSA.

Mukpomup. Monenu atoma, cymecrtsoBasure 10 Hagana XIX. Mctopust OTKpBITHS U AEUCTBUSA
rajpBaHUuYecKoro sneMeHTa. Mcropus co3manus saekTpodopHoil Mammubl. OnsiT BosbTa.
DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnosib3oBaHueM ooopyaoBanusi «Touka pocray)

1. Mozaenu aToMOB.

2. 'anpBaHUYECKUE DTIEMEHTHI.

3. Pabota anekTpodopHOI MaIIUHBEI.

4. Onsbitel BonbTa u 'ansBanu.

Jlabopamopnvie pabomoi:

1. Coznanue raabBaHUYECKHUX 3JIEMEHTOB U3 MOAPYYHBIX CPEJCTB.

2. DNEeKTPUYECKUM TOK B )KHJIKOCTSX.

Xapaxkmepucmuka OCHOBHBIX BUJIOB JI€SITEIbHOCTHU:

VYnpaBistoT cBoel MO3HABATENbHON 1 y4eOHON IesITeIbHOCTIO OCPEICTBOM TOCTAHOBKH ILIEJIeH,
IUTAHUPOBAHMSI, KOHTPOJIS, KOPPEKIMHU CBOMX JACWCTBUA M OLEHKHU YCIEUIHOCTU YCBOEHUS.
CpaBHMBAIOT CHIOCO0 M pe3ysbTaT CBOMX JEHCTBUN C 00pas3loM - JIMCTOM CONPOBOXKJICHHS.
OO6nHapyxuBalOT  OTKJIOHEHUs. OOIyMBIBAIOT NPUYUHBI  OTKJIOHEHWH. OCyLIeCTBISIOT
CaMOKOHTPOJIb M B3aMMOKOHTpPOJIb. Mcrnonb30BaHue M3MEpPUTENbHBIX NpUOOPOB. BrimomHeHue
71a00paTOPHBIX U MPAKTHYECKUX paboT. JMarHocTuka U yCTpaHEHHE HEMCIPABHOCTEW MPUOOPOB.
BreicTpanBaHne TMIOTE3 Ha OCHOBAaHMM HMEHOIIMXCA JaHHbIX. KoOHcTpyumpoBanue U
MOJIETTUPOBAHUE.

DJIeKTPOMarHuTHbIE SIBJICHUS.
MarnuTtHoe mone B BemiecTBe. MarHuTHas aHomanus. MarnuTtHble Oypu. PasHoBuaHocTH
AIIEKTPOU3MEPUTEIHHBIX TPUOOPOB. Pa3HOBUIHOCTH ANEKTPOABUraTENEH.
Hemoncmpayuu (¢ ucnob3oBanueM odopynoBanns «Touka pocray):
1. HarnsimHOCTh MOBE/IEHNS BELIECTB B MATHUTHOM ITOJIE.
2. [Ipe3eHTani 0 MarHUTHOM T10J1€ 3eMJIM U O MAarHUTHBIX OYypsIX.
3. JleMoHCTpalus pa3HOBUIHOCTEN JIEKTPOU3MEPUTETHHBIX IPUOOPOB.
4. HarnatHOCTh pa3HOBUAHOCTEN 2JIEKTPOABUTATENIEH.
Jlabopamopnvie pabomei: 1. UccnenoBanue pa3IuyHbIX 3JEKTPOU3ZMEPUTENbHBIX TPUOOPOB.
Xapaxmepucmuxa 0CHOBHBIX 8U008 0esIMeNbHOCHU!



VY1paBisioT CBOEH MO3HABATEIBHON M y4eOHON NesITeTbHOCTHIO TOCPEACTBOM MTOCTAHOBKH IIETICH,
IUTAHUPOBAHMS, KOHTPOJIsS, KOPPEKIHH CBOMX JACUCTBHA W OLEHKH YCIIEIIHOCTU YCBOCHHUS.
CpaBHHMBAIOT CIIOCO0 M pe3yJabTaT CBOMX NEHCTBUH C 0Opa3loOM - JIMCTOM COMPOBOXKIICHHS.
OOHapyxuBatoT  OTKJIOHEHHs. OOIyMBIBalOT MPUYMHBI  OTKIOHEHHH. OCylEeCTBISAIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnTuyeckue siBJICHUS.

HcrouHnky cBeTa: TEIUIOBBIE, JHOMHUHECLIEHTHBIC, WCKYCCTBEHHBIE. 3roToBieHune Kamepsl -
o0CKypa W HCCIEeIOBaHHE HM300paXEHUS C TOMOIIBI0 MOAETH. MHOTOKpaTHOE H300pa)keHue
IIpeAMETa B HECKOJIBKUX IUIOCKHX 3epKaiax. M3roToBUTh MEPUCKOI U C €r0 MOMOIIbIO IIPOBECTH
HaOmoneHus. IIpakTuyeckoe UCIOIb30BaHUE BOTHYTHIX 3€pKajld. 3pUTENbHBIE WIUIIO3UM,
MOpOXKAaeMble MPEJOMIIEHHEM cBeTa. Mupaxu. Pa3Butue BoJOKOHHON onTukH. Mcnonb3oBanue
3aKOHOB CBETa B TEXHUKE.

Hemoncmpayuu(c ucnosib3oBanuem ooopyaoBanusi «Touka pocra»)

1. Pa3znuuHble MCTOYHUKY CBETA.

2. N306paxkeHne npeamMera B HECKOJIBKUX MJIOCKUX 3epKajax.

3. M300paxeHne B BOTHYTBIX 3€pKajiax.

4. Mcnonp30BaHuE BOJIOKOHHON ONTHKHU.

5. YcrpoiictBo (hoToanmaparoB, KHHOMPOSKTOPOB, KAJICHIOCKOIIOB.

Jlabopamopusie pabomol:

1. U3rotoBneHue kamepsl - 00CKypa U UCCIIEOBAHUE N300paXKEHHS C TOMOLIBIO0 MOJIEIH.

2. IlpakTHueckoe NPUMEHEHHE IOCKUX 3epKall.

3. IIpakTHuecKoe UCIOIb30BaHUE BOTHYTHIX 3€pPKal.

4. 3roToBneHue nepuckona U HaOII0AeHUs ¢ TTOMOIIIBIO MOJIEIIH.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAMENbHOCTIU.

YpaBisitoT cBOel MO3HAaBATENbHON U Y4eOHOI AeSITENFHOCTBIO TOCPEICTBOM ITOCTAHOBKH IIEJIEH,
IJIAHUPOBAHUS, KOHTPOJIS, KOPPEKIMH CBOMX JEHCTBUM M OLEHKH YCHEIIHOCTH YCBOECHUSI.
Beigensitor w1 QopMynmHpyHOT —TO3HABATENbHYIO IENb. BBIIENSIOT  KOJIHMYECTBEHHBIC
XapaKTepUCTUKU OOBEKTOB, 3a/JaHHble cioBaMu. [IpUHMMAIOT TMO3HABaTENbHYIO LEdb U
COXPaHSAIOT €€ MPH BHITIOJIHEHUH YYEOHBIX AecTBUI. OCO3HAIOT CBOU JeHCTBUA. IMEIOT HaBBIKK
KOHCTPYKTHUBHOTO OOIIEHUS B MaJIbIX TPYIIax.

Yes0Bek U npupoa

ABTOMaTHKa B Hallen )xu3Hu. [IpruMepsl HCIIOIB30BaHUS ABTOMAaTHUYECKUX YCTPOUCTB B HayKe, Ha
npou3BoJcTBE U B ObITy. CpenctBa cBsizu. Panguo u teneBueHne. AabTepHAaTUBHBIE HCTOUHUKU
sHepruu. Buael snekrpocraHuuii. HeoOXonuMocTh HSKOHOMHUM HPUPOIHBIX PECYPCOB U
UCIIOJIb30BaHUs, HOBBIX SKOJIOTHUHBIX ¥ O€30IacHbIX TeXHoJorui. Hayka u 6e30nacHOCTb JIt0eH.
Jemoncmpayuu: 1. poroMatepuansl U CIaIbI IO TEME.

Jlabopamopnvie pabomui: 1. M13yduenue neiicTBUN CpeCTB CBSA3U, PAJANO U TENEBUICHUS.
Xapakmepucmuka 0CHOBHbIX 8UO08 0eAMeNIbHOCIU.

CamocrosTenbHO  (OPMYIUPYIOT [O3HABaTEIbHYIO 3aJady. YMeET (WIM pPa3BUBAOT)
CIIOCOOHOCTH C TMOMOIIBIO BOIIPOCOB J1I0OBIBATh HEJIOCTAIOIYI0 HH(POPMAIHIO.
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KunemaTtnka

Cnioco0sI onucanus MexaHU4ecKoro nBwkeHus. Cucrema orcueta. [IpsMonmHeiiHoe ABHUKEHHE.
[IpsAMosMHENTHOE PABHOMEPHOE ABMIKEHHME M0 IUIOCKOCTH. llepemernieHue W CKOpPOCTh MpH
PaBHOMEPHOM TMPSMOJMHEHHOM JBHKEHUU M0 IJIOCKOCTH. OTHOCUTEIBHOCTH JIBUKEHHS.
Cnoxenue paBuwxeHuid. [IpuHuun He3aBUCMMOCTH ABWXKeHUU. KpuBonuHelHOe JBUKEHUE.
JIBmxeHue Tena, OpOIIeHHOTO TIO/T YIJIOM K TOPU30HTY. PaBHOMEpHOE ABMKEHHUE 110 OKPYKHOCTH.
VYrnosas ckopocts. [lepron un yacrora BpamnieHusi. CKopocTh

Y YCKOPEHHE MPHU PABHOMEPHOM JBH>KEHUU 11O OKPY>KHOCTH.



Jlabopamopnvle pabomoi(c ncnoab3oBaHueM odopynoBanus «Touka poctay):
1. H3ydenwue nBrKeHHs CBOOOHO MAIAOIIETO Tea.
2. U3yuenue QBUKEHUS 1O OKPYKHOCTH.
Ilpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PADOM.:
1. Omnpenenenue CKOPOCTH PABHOMEPHOTO JBIDKEHHS TPU HCIHOJIb30BAHUHU TpEHaKepa
«OeroBast TOPOIKKa.
2. Hcropuueckass pEKOHCTPYKIUS OIBITOB lamuies 10 ONpeleNeHHIO YCKOPEHHS
CBOOOTHOTO TIAJICHUS TEI.
3. IpunHuuner paboTel PUOOPOB AJISt H3MEPEHHS CKOPOCTEH M YCKOPEHHIA.
4. TlpumeHeHHe CBOOOIHOTO MAJACHUS ISl H3MEPEHHS PEaKIIUU YeIOBEKa.
5. Pacuer TpaekTopun ABM>KEHUS NIEpcOHaXel paccka3zoB P.Pacma.
Xapakmepucmuka OCHOBHBIX 6UO008 OesmelbHOCIU. YTCHHE W OOCYXJICHUE TEeKCTa cTraTeu
UHTEPHET-CATOB, OOCYXKIEHHE JIOKIAJOB M TPE3CHTAlMH, COCTABICHHUE W pPEIICHHE 3a/ad,
ob0cyxaeHue crnocoboB pemieHus (moaroroska k OI'D o ¢uzuke).

JInnamuka
WNuepunanpuele cuctembl orcuera. Cuna. 3akonsl HproToHa. J[BUKeHUE Tena moj JEHCTBUEM
HECKOJIbKUX CHII. [IBMKEHHe CUCTeMbl CBSI3aHHBIX Tel. J[MHaMHWKa pPaBHOMEPHOTO JBHKEHUS
MaTepuaIbHOW TOUKU MO OKpYxHOCTU. Kitacchl cui. 3akoH BCEMUPHOTO TAroTeHus. J{BukeHue
wianetT. MckyccrBennble cnyTHUKH. CoiHeuHasi cucteMa. Mcropus pa3BUTHS MPEICTaBICHUN O
Bcenennoii. Ctpoenue u 3Botonus BeeneHnnoil.
Jlabopamopnule pabomei(c Mcnob30BaHneM 060opynoBaHus «Touka pocray):
1. U3mepenue macchl Tena ¢ UCIOJIb30BAHUEM BEKTOPHOIO Pa3JI0KEHUS CUJIIBL.
2. H3yuyeHue KMHEMAaTUKU U IUHAMUKH PaBHOYCKOPEHHOTO IBMKEHUS (HA TPUMEpE MaIIHbI
ATBYyna).
3. H3yueHue TpeHUs CKOJIbKEHUS.
Ipumepnvie memol NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:
1. HUcropuyeckas pekoHCTpyKIHs onbITOB KynoHa 1 AMOHTOHA IO OIIPEIEICHUIO BETUYUHbI
CHUJIBI TPEHUS CKOJIbXKEHUSI.
2. TlepBble HCKyCCTBEHHBIE CITyTHUKH 3€MJIH.
3. Kak ornmyaroTcs MexaHWdeckue Hpolecchl Ha 3emile OT MEXaHMYECKHX MpPOIIECCOB B
Kocmoce?
4. Tena ConHeuHol cucteMbl. OTKpPBITHS HA KOHYHKE Tepa.
Xapaxkmepucmuka OCHOBHBIX U008 OesimeNbHOCMU: YTEHUe W O00CYXKJIeHHE TeKcTa craTeil
UHTEpPHET-CAlTOB, OOCYXKJEHHE [OKJIAJOB M TpEe3eHTAllMii, COCTaBIEHHE M pELIeHHEe 3ajad,
obcyxaeHune cnocoooB pemienus (moaroroska k OI'D no duzuke).

HmnyJabc. 3aK0H coOXpaHeHHs] HMITYJIbCa
Nmnynsc. M3MmeHenne umnyibca marepuaibHOM Toukd. Cucrema Ten. 3aKOH COXpaHEHUs
HUMITYJIbCA.
Tlpumepnvie memvl nNPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. PeakTuBHOE BHKEHHE B MPUPOJIE.

2. PaccnenoBanue JITII ¢ moMomibto 3aK0OHa COXpaHEHHs UMITYJIbCA.
Xapakmepucmuxa OCHOBHbIX 6UO08 OesmMeNbHOCMU. YTEHHE W OO0CYXIEHUE TeKCTa cTraTei
WHTEPHET-CATOB, OOCYXJICHHE MOKJIAJ0B U TPE3CHTAllMi, COCTAaBIEHHWE W peIIeHHe 3ajad,
obcyxaeHue crnocoOoB pemieHus (moaroroska k OI'D no dpuzuke).

CraTuka
PaBHoBecue Tena. MoMeHT cuiibl. Y CJI0BUSI paBHOBECHUS TBEpAOTO Teina. [IpocThie MexaHU3MBI.
Jlabopamopnule pabomoi(c ucnoab3oBanueM odopyaoBanus «Touka poctay):
Omnpenenenue EHTPOB MacC PA3TUYHBIX TN (TpU CrIocoba).
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM:

1. TIpumeHeHHE MPOCTHIX MEXAHU3MOB B CTPOUTENBCTBE: OT 3EMIISTHKH J10 HEOOCKpeOa.

2. HWccnenmoBanne KOHCTPYKITUU BEJIOCHUIIC/IA.



Xapaxmepucmuxa OCHOBHBIX GUO08 OesMeNbHOCHU: YTeHHEe W O0CYKJCHUE TEKCTa CTaTei
UHTEPHET-CATOB, OOCYXICHHE MOKIAJI0B M MNpPE3CHTAIMid, COCTABJICHHWE W pEIICHUE 3ajad,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

MexaHu4yeckue KoJe0aHus U BOJTHBI
Mexannueckue konebanusa. I[IpeoOpa3zoBaHue »HHEPruM MpPU MEXaHUYECKUX KOJIeOaHUSIX.
MaremaTnueckuii W TPYXKUHHBIA MasTHUKH. CBOOOJHBIE, 3aTyXaroOIIMEe W BBIHYKICHHBIC
kojeOanus. Pesonanc. Mexanndeckue BOHBIL. JIJIMHA U CKOPOCTH BOJIHBI. 3BYK.
Jlabopamopnule pabomoi(c ncnoab3oBaHueM odopynoBanus «Touka pocray):
W3ydenue koneOaHU HUTSIHOIO MasiTHUKA.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008ANENLCKUX PAOOM.:

1. CrpyHHbIE MY3bIKaJIbHBIE HHCTPYMEHTHI.

2. KonebarenpHbIe CUCTEMBI B IPUPOJIC U TEXHUKE.
Xapaxkmepucmuka OCHOBHBIX U008 OesimeNlbHOCMU: YTeHUe W O00CYXKJIeHHE TeKcTa craTeit
WHTEPHET-CANTOB, OOCYXJICHUE IOKJIAJ0OB WU TPE3CHTAllMi, COCTABIICHHWE W peIICHHE 3aiad,
o0cyxaeHue crocoooB pemeHus (moaroroska k OI'D mo dusuke).

DJIEKTPOMarHuTHbIC KOJICOAHUSI H BOJIHBI
[lepemennslii snexTpuueckuii Tok. KonebarenbHplid KOHTYp. BeiHYXaeHHbIE 1 cBOOOIHBIE DM
Kosiebanusi. DM BOJHBI U UX CBOMCTBA.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. TlpuHUMIBI paTUOCBSI3U U TEJICBUACHUS.

2. Bmmsaue DM u3inydeHui Ha )KUBbIE OPraHU3MBI.

3. H3roroBieHue yCTaHOBKHU Ui JEMOHCTpAIMK ONBITOB 1o DMU.

4. DOnextpomarautHoe uznydenne CBYU-neun.

5. Hcropuueckas peKOHCTPYKIIHsSI ONBITOB AMIepa.
Xapakxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEHUE U OOCYXJCHHE TEKCTa crarei
MHTEPHET-CATOB, 00CYX/IE€HUE JOKJIaJ0B W MNPE3CHTAllMi, COCTABJIEHUE U peElIeHHE 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Onrtuka
Ucrounnku cBera. [lelicTBusi cBeTa. 3aKOH MPSIMOJIMHEWHOTO PacIpOCTpaHEHHUs CBETa. 3aKOH
oTpaxkeHus cBeta. [locTpoenue n3o0pakeHUi B TUIOCKOM 3epKaiie. 3aKOH MPETOMIICHUS CBETa Ha
MJIOCKOW TpaHMIlE ABYX OJHOPOIHBIX Mpo3padyHbix cpei. [IpenomieHue cBeta B mpu3Me.
Hucnepcust cBera. SIBiaeHME NOJHOrO BHYTPEHHEro oTpaxeHus. JIuH3pl. TOHKHE JHMH3BI.
[TocTpoenne n300pakeHUM, CO3/1aBaeMbIX TOHKMMHU JuH3aMH. [71a3 u 3penue. OnTuUdeckKue
npUOOPBHI.
Jlabopamopnule pabomoi(c ucnoab3oBaHueM odopynoBanus «Touka poctay):

1. DxcnepuMeHTanbHAas MPOBEPKA 3aKOHA OTPAKECHHUSI CBETA.

2. H3mepeHune nmoka3aTelsi MPEJIOMIICHHS BOIBI.

3. H3mepeHue HoKyCHOTO paccTOSHUS COOMPAIOIIEH JIUH3HI.
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1. Ucropus uccrienoBaHusi CBETOBBIX SBJICHHIA.

2. HWcropuueckasi peKOHCTPYKIHS Teneckormna ["amues.

3. H3roroBieHue Kaneigockomna.
Xapakmepucmuka OCHOBHBIX U008 OesimeNbHOCMU: YTeHne W O00CYXKJIeHHE TeKcTa craTeil
WHTEPHET-CATOB, 0OCYX/ICHUE MOKIAJ0B U TPE3CHTAIlMi, COCTAaBIEHUE W pEIIeHHe 3ajad,
obcyxaeHue crnocoooB pemienus (moaroroska k OI'D mo duzuke).

du3uKa aTOMa U AaTOMHOI0 A/Apa

Crpoenue aroma. [lornomenue u ucmyckanue cBera aroMmamu. OnTudeckue CreKTphl. OTBITH
Pezepdopna. IInanerapuas monens atoma. CTpoeHHE aTOMHOTO sijipa. 3apsaoBO€ M MaccoBOE
yucia. SaepHpie CHIbl. DHEPTHS CBS3M aTOMHBIX sS/Iep. 3aKOH paJMoaKTUBHOTO pacnaaa. Anbda-
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u Oera-pacnanbl. [IpaBuna cmemenus. Snepusie peakiuu. JleneHue u cuHTte3 sigep. SnepHas
sHepretuka. Mcrounnku sneprun CoJiHIa U 3Be31. Perucrpanus siaepHbix n3inydeHuid. Biausaue
pPaIMOaKTUBHBIX M3JIyY€HUH Ha KHUBBIC OpraHu3Mbl. J(03UMeTpHs. DKOJOrMYecKHe MpOoOJIeMbl
AIEPHON YHEPIeTUKH.
Ipumepnvie memvl NPOEKMHBIX U UCCTIEO008ANENLCKUX PAOOM.:

1. Ucropus uzydenus aToma.

2. Wswmepenue KI1/] conreunoii 6atapen.

3. HeBuaumble U3Ty4eHUS B CIIEKTPE HATPETHIX TEI.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCmu: YTEHUE U OOCYXJEHHME TEKCTa cTarei
MHTEPHET-CATOB, 00CYX/IE€HUE [OKJIAaJ0B U MPE3CHTAllMi, COCTAaBIEHHWE W pelIeHHEe 3ajad,
obcyxaeHue crnoco0oB pemienus (moarororka k OI'D o pusuke).

@opMbl OPpraHu3aIuu 00pa3oBaTeLHOIO Mpoiecca:

- TpyIIIOBas;

- UHIUBUYyalbHAS,;

- pponTaNTBHAS.

Benyuiue TeXHOJIOTHH:

W cronb3yroTesi 3JEMEHTBI CICAYIONIMX TEXHOJOTUW: TPOCKTHAas, MPOOJIEMHOrO OOYy4YCHHS,
WH(OPMAIMOHHO-KOMMYHHUKAIIMOHHAS, KPUTHYECKOTO MBIIUICHHUS, MPOOJIEMHOTO JTUAJIOTa,
UTPOBAsL.

OcHOBHBIE METO/IbI PA0OTHI HA YPOKe:

BeaymmMu meronamMu oOydeHHs SIBISIOTCS: YaCTUYHO-TIOMCKOBOM, METOJ] MAaTEMaTHYECKOTO
MOJICTTUPOBAHUS, AKCHOMATUICCKHI METOI.

®opMBbI KOHTPOJIS:

Taxk kKaK 3TOT Kypc SIBIIICTCS JOMOJIHUTEIBHBIM, TO OTMETKA B OaJljlaX HE CTaBUTCSL.

VYyammiicss y4uTCs OIIGHHMBaTh Ce€0s M JPYI'MX CaM, 4YTO II03BOJIAET pa3BHBATh yMEHUS
camMoaHaliM3a W CIIOCOOCTBYET pa3BUTHIO CAMOCTOSITEIILHOCTH, KaK CBOWCTBY JIMYHOCTH
ydamierocsi. BeIsgBlIeHHE TPOMEXKYTOYHBIX M KOHEUYHBIX PE3YJIbTATOB YYAIIUXCS MPOWCXOIUT
4yepe3 MPaKTHYECKYIO IeSTeIbHOCTh; 3aUeTHBIC pabOThI:

* TeMaTthyeckas MoJ0OpKa 3a/ad Pa3IMYHOTO YPOBHS CIOXHOCTH C TPEACTABICHUEM Pa3HBIX
METOJIOB pelieHus B BU/JIE TEKCTOBOI0 AOKYMeHTa, npe3eHTanuu, ¢ud-
aHMMAIHH, BUAEOPOIUKA WK WED - cTpaHMIbl (caiiTta)

* BBICTaBKa MTPOEKTOB, IPE3CHTAIINA;

* JICMOHCTpAINS dKCIIEPUMEHTa, KAYSeCTBCHHON 3a/1a4ll C KaUYeCTBEHHBIM (YCTHBIM WU B BUJC
NPUIOKEHUs, B TOM 4YHCIIe, MPE3eHTAIMeil) OoMucaHueM IMpoliecca Ha 3aHATUH, (ecTuBae
IKCIIEPUMEHTOB; (PU3HUECKUE OJTUMITHAJIBI.

KajieHnapHo-TeMaTH4YecKoe MIaHUPOBaHue 7 Kjaace

/0 | IPOBECHUS o0opyaoBaHNsl HEHTPA

No | Jlata Tema 3ansaTust Hcnoab3oBanue NIpUMEYaHue
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Ilnan | ®akr €CTeCTBEHHOHAYYHOll W
TEeXHOJIOTHYeCKOoM
HanpasJjeHHocTel «Touka
pocTa»
1. BBegenne (14)
07.09 Bomnoe 3amsatue. llenmm wu | KommbrorepHoe
3a/1a4n Kypca. TexHuka | 000pyaOBaHHE
1 0€30MacCHOCTH.
2. PoJib 3kcniepruMenTa B KU3HU YesioBeKa (34)
14.09 Cucrema eIMHHUIIL, IOHSATUE O KommnbsrorepHoe
MPSIMBIX u KOCBEHHBIX | 000py/10BaHUE
2 U3MEpPEHUSIX
21.09 Dus3nYecKuil IKCIIEPUMEHT. O6opynoBanue TUTS
Bunsl (hU3HUYECKOTO | TeMOHCTpaIUit
JKCIIEPUMEHTA.
ITorpemHuocTs U3MEpEHUs.
Bunpr
IIOIPELIHOCTEN U3MEpECHUS.
Pacuér
3 MOTPEUTHOCTH N3MEPEHUSI.
28.09 JlaboparopHas pabota O6opynoBanue st
«3mepenne oObemMa TBepAOro | 1abopaTopHBIX — paboT |
Tenay. [IpaBuna opopMieHUsT | YUEHUUYECKUX OIMBITOB
4 1a00paToOpHOI pabOTHI.

3. Mexanuka (84)

05.10

PaBHomepHOE u
HEPaBHOMEPHOE
JIBUKEHUSL.

12.10

I'pacduueckoe npencraBneHue
JIBUKCHUSL.

19.10

Pemenue rpaduueckux 3amady,
pacder TyTH W CpeOHEH
CKOPOCTH

HEPaBHOMEPHOTO JIBHKEHUS.

26.10

[TonsTne
WHEPTHOCTH.
[enTpobexHas cua..

50:(5]0)00%05¢ u

Ob6opynoBanue ais

1a00paTopHEIX  paboT W
YUYCHHUYECKUX OIBITOB (HA
6a3ze komiekToB A OI'D)

09.11

Cuia ynpyrocTtu, cujia TpeHus

10

16.11

JlabopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH
CHJIBI YIIPYTOCTH,
BO3HHUKAIOIIEH B
MIPYXKUHE, oT
negopmanuu
MIPYKUHBD».

CTCIICHHU

11

23.11

JIaGoparopHas paboTa
«Onpenenenue ko3pduirenrta
TPEHUs Ha TpUuOOMeTpe».

O6opynoBanue ajst

n1abopaTopHbIXx paboT H
YUYCHHUYECKUX OIBITOB (Ha
6a3ze komriekToB s OI'D)

12

30.11

JlaGoparopHas paboTa

O6opynoBaHue st

11




«I/ICCJIGI[OBaHI/Ie 3aBUCHUMOCTH
CHUJIBI TPEHUSA OT CHUJIbI
HOPMAaJIbHOT'O JaBJICHUA.

nabopaTopHblx paboT u
YIEHUYECKUX OIBITOB

4. I'mapocraruka (124)

07.12 [MnotHocte.  3amawa  uaps | OGopynoBanue JUTSt
13 I'epona JEMOHCTPAIHI
14.12 Pemrenne 3a71a4 NOBBIIICHHON
CIIOKHOCTH Ha pacuer
IUIOTHOCTH
14 BeEIECTBA.
21.12 Pemtenue 3amay moBeIIEHHON O6opynoBaHue TUTS
15 CJI0)KHOCTH JEMOHCTpaLUi
28.12 JlaBneHue >KUAKOCTH M rasa.
3akoH
16 ITackamns
17 | 11.01 CooOmiaromuecs CoCy/bl.
18.01 JlaboparopHast pabota O6opynoBanue st
«3roToBieHNE MOJICIH | Ta0OpaTOpHBIX  padoT |
18 dboHTaHA» YUYEHMUYECKUX ONBITOB (Ha
25.01 JlaboparopHast pabota Gaze kommextos A1 OI'3
«I3roToBiIeHNE MOJIEJTH
19 ¢doHTaHA»
01.02 3akon I[lackans. /laBieHue B
JKUIKOCTSX U rasax.
I'unpaBnuyecKkre MalluHBbI.
20 CooOmmarormumecst COCY/Ibl.
08.02 BrrrankuBatomas cuna. 3akon | O6opynoBaHue TUTST
21 Apxumena. JEMOHCTPALNI
15.02 JlaboparopHast pabota O6opynoBanue ISt
«BrIsicHeHHE yCIIoBUS | Ta0OpaTOpHBIX  paboT U
IUIABaHUS YUEHUYICCKUX ONBITOB
22 TED.
22.02 bnok 3anau Ha 3akoH [lackans, | OGopynoBanue TS
23 3aKOH ApXuMesa. JIeMOHCTpaIui
01.03 Brok 3amau Ha 3akoH [Tackains,
24 3aKOH Apxumena.
S. CraTruka (104)
25 | 15.03 bnok. Peryar. Ob6opynoBanue TUISt
29.03 PaBHOBecue  TBepabIX  Tel. ACMOHCTpaLH
MomeHT cunel.IIpaBuiio
26 MOMEHTOB.
05.04 Hentp Tsxectu. UccnenoBanue | O6opynoBanue TS
Pa3TMIHBIX MEXaHHYECKUX | JIEMOHCTpAIUit
27 CHCTEM
12.04 KoMOuHMpoBaHHbIC 331249H,
HCTIOJB3YS YCIIOBUS
28 paBHOBECHSI.

12




19.04 KomOunnpoBaHHbIe 3a/1a4H,
UCTIOJB3YS yCIIOBHS
29 paBHOBECHs
26.04 JlaGopaTopHas pabota OO6opynoBanue aJjst
«M3rotoBnenue padoraromieii | 1abopaTopHbIX  paboT H
CHCTEMBI OJIOKOBY». | yYYCHHUYECKUX OIBITOB (HA
Odopmnenue 0a3ze komruiekToB st OI'D
30 paboTHI.
10.05 Pabora HaJl MIPOEKTOM
«bnoxny.
JlaGopaTopHas pabota
«M3roToBnenue padoraromieit
31 CUCTEMBI OJIOKOBY.
17.05 JIaboparopHast pabota O6opynoBanue JIst
«M3roroBnenue paboraromeld | 1abopaTopHbIX  paboT U
32 CHCTEMBI OJIOKOBY. YYECHHUYECKUX OIBITOB
33 | 24.05 Odopmnenne paboThI. KommnsrorepHoe
34 | 31.05 3amnuTa MpoeKTOB. obopysioBaiue
KanengapHo-temaTuyeckoe niaHupoBaHue 8 Kiace
No | Jlata Tema 3ansTust Hcnoab3oBanue NpUMEYaHue
/T | MpOBEACHUS




Ilnan | ®akr 000pyI0BaHUA
HEeHTpa
€CTeCTBEeHHOHAYYHOI
U TEXHOJIOTHYECKOI
HaNpaBJIeHHOCTEH
«Touka pocray»

1. BBegenne (14)
07.09 Broanoe 3anstue. Llenu u 3amaun | KommnberoTepHoe
1 Kypca. TexHuka 6€301macHOCTH. o0opynoBaHue
2. TenioBble siByienus (12 v)
14.09 PaznooOpasue TeroBeiX | KoMmbrorepHoe
sBiieHuid. TeroBoe pacmupenue | 00opynoBaHUE
2 TeJ.
21.09 JIaboparopHast pabota O6opynoBanue st
«3MeHeHust UTMHBI Tela Ipu 1a00paToOpHbIX paboT
HarpeBaHUU U OXJIAKICHUM. u YUEHUYIECKUX
3 OTIBITOB
28.09 Temmonepenaua Habmonenue OGopynoBanue st
TEIUIONPOBOAHOCTH BOJIBI U JEMOHCTpAIHi
4 BO3/yXa.
05.10 JlaboparopHast pabota O6opynoBanue ISt
«3mepenue ynenbHON 1abopaTopHbIX paboT
TETUIOEMKOCTH Pa3IUIHBIX u YYCHUYICCKUX
5 BELLECTBY. onbiToB  (Ha  0aze
12.10 [InaBneHue u oTBEpICBaHUE. KomriekToB st OI'D
JlabopaTtopHas pabota «OTirBKa
6 napauHOBOIO COJIJIATHKAY
19.10 JlaboparopHas pabota O6opynoBanue st
«Habmronenue 3a riaBieHIEM nabopaTopHbIX padboT
TBIa» u YUEHUYECKUX
7 ONBITOB
26.10 Pemrenue omuMnuaaHbIX 3a0au O6opynoBanue s
8 Ha YpaBHEHHE TETUIOBOTO OaJlaHCa | IEMOHCTpAIUit
09.11 Pemrenue omuMnuaaHbIX 3agau O6opynoBanue s
9 Ha pacy€T TEIUIOBBIX MTPOIIECCOB JIEMOHCTpALIUI
10 | 16.11 JlaGopartopus kpucTamiorpaduu.
23.11 Hcnapenue u KoHaeHCcausl. O6opynoBanue s
11 JIEMOHCTPALIMI
30.11 CocraB atMocdepsl, Ob6opynoBanue s
HaOJI0ZICHNE TIepexo/ia JIEMOHCTpPAIIHHA
HEHACBIIICHHBIX MTapOB B
12 HAaCHIIICHHBIE.
07.12 Brnaxxnocts Bo3ayxa Ha pasHbix | OOopynoBaHue — ais
13 KOHTHHEHTaX JICMOHCTPAITHIA
3. DueKkTpuyeckue sipjieHus (84)
14.12 Muxkpomup. Mozenu atoma, Ob6opynoBanue s
14 CylecTBOBaBIIMe 10 Hayana XIX | nemoHcTpanuii
21.12 Hcropust OTKpBITHS U J€HCTBUSA KomnerorepHoe
15 rajJbBAaHUYECKOTO JIEMEHTA obopynoBaHue
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28.12 Ucropus CO3MaHUs
351eKTpOohOopHOU
16 MaITuHbI
11.01 OmnbiTel Bonbra. Dnexrpuyeckuii | KommnbsrorepHoe
17 TOK B DJIEKTPOJIUTAX. o0opynoBaHue
18.01 Pemenue omumnuaaneix 3aga4 Ha | O6opynoBanue  JJis
18 3aKOHBI TIOCTOSTHHOTO TOKa JIEMOHCTPAIIHIA
25.01 Haburoienne 3aBUCUMOCTH OGopynoBanune st
COINPOTHUBIICHUS IPOBOJIHUKA OT | IEMOHCTpAIUil
19 TEMIEPATYPHI.
01.02 JlaGopaTopHas pabota OO6opynoBanue st
«OmnpeneneHne CTOMMOCTH 1ab0paToOpHBIX pPadoT
M3pacX0I0BaHHOI U YUEHUYECKUX
ANEKTPOIHEPTUU onbIToB  (Ha  Oase
10 MOIIIHOCTH OTPEOUTENS M 0 | KOMILIEKTOB 11t OI'D
20 CUETUUKY»
08.02 Pemenue omuMnuaaHbIX 3a0aq O6opynoBanue s
21 Ha TEIUIOBOE JICMCTBHUE TOKA JIEMOHCTPALIMI
4. JjeKTpOMarHuTHbIe siBJeHud (34)
15.02 DJIEKTPOMArHUTHbBIC SIBJICHUS. O6opynoBanue s
DNEKTPOU3MEPUTEITbHBIE JIEMOHCTpAIIHA
22 PUOOPHI.
22.02 MarunuTHas anHomayus. | OOopynoBanue s
Marunutnsie JIEMOHCTpAIUA
23 Oypu
01.03 PaznoBuHOCTH
ANEKTPOABUTATEIICH.
24
5. OnTuyeckue sipjaenus (74)
15.03 WcTounuku cBera: TEMIOBBIE, O6opynoBanue s
25 JIOMUHECI[EHTHBIE JIEMOHCTpAIIHiA
29.03 MHorokpaTHoe n300pakeHue
peIMeTa B HECKOJBKHX TUIOCKUX
26 3epKaax.
05.04 N3roToBUTH NEPUCKOII U C €T0 O6opynoBanue  Jis
27 TTOMOIIBIO MPOBECTH HAOIIOJIEHUS | IEMOHCTpAINil
12.04 [IpakTHueckoe UCIOIb30BaHNE O6opynoBanue st
28 BOTHYTBIX 3€pKaJl JEMOHCTpALMH
19.04 3puTenbHbIC ULTIO3UH, O6opynoBanue st
MOPO’K/IaeMBbI€ TTPETOMIICHUEM JIEMOHCTpAIIHiA
29 cBeta. Mupaxu.
30 | 26.04 Pa3BuTHE BOJIOKOHHOW ONTHKU
10.05 Hcnone30BaHre 3aKOHOB CBETA B
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 |17.05 ABTOMAaTHKa B Hallled )KU3HHU . KomnerotrepHoe
33 | 24.05 Pamuo u TeneBueHne obopynosatue
31.05 ANbTepHATUBHBIC HCTOUHUKH
34 sHepruu. Buasbl anekTpocTaHnii
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KanengapHo-temaTnyeckoe nuiaHupoBaHue 9 Kiace

No | Mata Tema 3ausaTust Hcnoab3oBanue MpUMEYaHue
/1 | IPOBEACHUS odopynoBanus
IInan | @akT HEHTpa .
eCTeCTBEHHOHAYYH Ol
U TEXHOJIOTHYeCKOM
HANPaBJIEHHOCTEH
«Touka pocra»
1. Beenenue (14)
01.09 BBoanoe 3anstue. Llenu u 3agaun | KomnbsrorepHoe
1 Kypca. TexHuka 6€30macHOCTH. obopynoBaHue
2. Kunemartuka (7 4)
08.09 Crioco6b! onucanus ObopynoBanue s
2 MEXaHUYECKOTO JIBHKEHUS JIEMOHCTpAIMii
15.09 [TpsimonuHEtHOE paBHOMEPHOE Ob6opynoBanue s
JBUKCHHE 1o IUIOCKOCTH? | IEMOHCTpALMii
Cmotps
3 U3 KaKOUW TOYKU HAOJOATh
22.09 OTHOCUTEIBHOCTH IBHYKCHHUS. O6GopynoBanue st
4 CI10’keHH€e IBYKEHHUI. JIEMOHCTpAIUA
29.09 Jlabopamopnvie pabomoi: O6opynoBanue st
«3ydenue nBmxeHust CBOOOIHO | JabopaTOpHBIX padboT
najaroliero tenay», «Mzydenue u YUEHUYECKUX
5 JIBMKCHHS TeJIa 10 OKPY>KHOCTH» | OIBITOB
06.10 Kak u xyna nonerena BuiiHeBas O6opynoBanue s
Kocrouka? Pacuer Tpaekropun JIEMOHCTpAIIHA
JBUKEHUS TEJ U MIEPCOHAKEH
pacckazoB P.Pacm» 0
6 MioHxay3eHe
13.10 Hcropuueckas peKOHCTPYKIIHS O6opynoBanue  JIst
OIIBITOB lanunes 10 | AEMOHCTpALHM
OTIPENICIICHUIO
7 YCKOpPEHHUS g.
20.10 OmnpeneneHne CKOPOCTH OGopynoBanue st
PaBHOMEPHOTO BHKEHUS TPU JIEMOHCTpAIHiA
UCTIOJIb30BaHUH TPEHAXKEPA
8 «0eroas TOPOKKay.
3. Innamuxa (84)
27.10 Cwuia Bonm, cwiia yoexxaenust uinu | O6opynoBanue — JJis
9 cuna - pusnyeckas BelIuyuHa? JIEMOHCTpAIHii
10.11 Jlabopamopnas paboma: O6opynoBanue ajst
10 «M3MepeHne Maccol Tena» 71a00paTOpHBIX paboT
17.11 JIBiKeHue Tena mox aeiicteuem | X YACHIIECKIX
11 HECKOJIBKUX CHJI OTBITOB
24.11 JIBmxeHue cucteMbl cBsi3aHHbIX | OOopymoBaHue  JJis
12 Tel JIEMOHCTpPALINI
01.12 JlabopamopHvie O6opynoBanue st
pabomsi: «3yuenue TpeHus | 1ab0paTopHbIX pPadOT
CKOJIB)KEHUSD» u YUEHUYECKUX
13 OITBITOB
08.12 Junamuka paBHOMepHoro | OOopynoBanue  Ais
14 JIBHKEHHUS 110 OKPYKHOCTH JEMOHCTPALMI
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15.12 Hctopus pasButusa | OOopynoBanue  amus
MpEeCTaBICHUI JIEMOHCTpALII
0 BceneHHol. Conneunas

15 CUCTEMa.

22.12 OTKpbITUSI HA KOHYUKE Tepa. OGopynoBanue st
[TepBbie HCKYCCTBEHHBIE | JEMOHCTpalui
CIIyTHUKH

16 3emiu.
4. Umnyabc. 3aKoH coOXpaHeHUs1 MMITYJIbca (349)
17 | 29.12 Kak BbI IXTY Ha30BeTe... KomnbrorepHoe
12.01 PeaktuBHOE IBIDKEHUE B obopyiosanue
18 MIPUPOJIE.

19.01 Paccnenosanue JITII ¢ momompio | Kommbsroreproe
19 3aKOHA COXPAHCHUS UMITYJIbCa o0opynoBaHue
5. CraTuka (24)

26.01 Jlabopamopnas paboma: OO6opynoBanue ajs
«OmnpeneneHue NeHTPOB Macc nabopaTopHbIX padboT
pa3IMYHBIX Ted (TPU CrIoco0a)» u YUEHUYECKUX

20 OIIBITOB

02.02 [Ipumenenue npocthix | KommberoTepHoe
MEXaHH3MOB B CTPOUTEIILCTBE: OT | 00OPYIOBaHHE
3eMJISTHKH J10

21 Hebockpeba

6. Mexannueckne Kojedanusi M1 BOJHbI (34)

09.02 Bunet  mastHukoB  u ux | OOopynoBaHue — Juis
22 KoJiebaHuii JEMOHCTPAITHI
23 | 16.02 UYro nepeHocUT BosiHA?
02.03 KonebGarenbHble  cucTeMbl B
24 IIPUPOJIE U TEXHUKE
7. DJIeKTPOMArHUTHbIE KOJIe0aHUS M BOJIHBI (24)
09.03 DKcIepuMEHTANIbHAS IPOBEPKA KomnerorepHoe
25 cBoiictB OM BoJH. o0opyioBaHuE
16.03 UccnenoBanue KommnsrorepHoe
AIIEKTPOMAarHUTHOTO o0opynoBaHue
26 n3nydenuss CBU-neun
8. OnTuka (44)
30.03 . MzroroBnenne moenu Kommnbroteproe
27 KaJeigockona. o0opynoBaHue
06.04 DKcriepruMeHTalTbHAs TPOBEpKa ObopynoBanne s
28 3aKOHA OTPAKEHHsI CBETA. JIEMOHCTpAIHii
13.04 Jlabopamopnas paboma: O6opynoBanue ISt
«M3mepenne mokasarenst 1ab0paToOpHBIX pPadoT
MPETOMIICHUS BOJIBI» u YYICHUYCCKUX
29 OMBITOB
20.04 Kaxk oTinnuaroTcst mokasarein O6opynoBanue st
30 TIPEJIOMIICHUS IBETHOTO CTEKJIa JICMOHCTpPAITHIA
9. ®du3uKa aToMa U ATOMHOT0 siipa (44)
27.04 [Tormomenue 1 ucmyckanue ceera | KommerorepHoe
31 atomamu. ONITHYECKHE CIIEKTPBL. | 000pYyI0BaHHE

17




11.05 Namepenne KIIJ[ comneuHoi
32 Oatapeu
18.05 BrusiHue pagnoakTHBHBIX
33 U3JTYy4YCHUH Ha KUBBIC OPTraHU3MbI
25.05 CrocoOB! 3alIUThI OT
34 pPaMOaKTUBHBIX U3ITy4EHUI

Komnbroreproe
obopynoBaHue
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