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1. Tlnanupyemble pe3yJibTaThl OCBOEHHSI IPOrPaMMbl BHEYPOUHOM eI TETbHOCTH
«Du3uKa B 3a/1a4ax ¥ SIKCIIEPUMEHTax» (€ HCMOJIb30BaHHEeM 00opynoBaHus «Touka
pocrta») B 7-9 kiaccax.
Peanu3anus mporpaMMbl CIIOCOOCTBYET JOCTHKECHHUIO CICIYIONINX Pe3yIbTaTOB:
JInuHOCTHBIE pe3yJIbTaThI

1.I'pa:knanckoe BOCIMTAHUE:
- TOTOBHOCTb K aKTHUBHOMY Y4YacTHIO B OOCYKIIEHUHU OOIIECTBEHHO-3HAUMMBIX U ATHUYECKUX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM TPUMEHEHHUEM JOCTHKCHHUN (DU3HKHY;
- OCO3HAaHHUE BaXKHOCTU MOPAJIbHO-ITUYECKUX MPUHIIUIIOB B I€ATEIHOCTH YUYEHOTO.

2. [TaTpuoTnyeckoe BOCNHMTAHUE:
- MpOSIBIICHHE HWHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKON (U3UYECKOM
HaAYKU;
- LIEGHHOCTHOE OTHOILIEHUE K JTOCTHKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB.

3. JIlyx0OBHO - HDABCTBEHHOE BOCIIUTAHHE:
- OCO3HAaHHME COLMAJIbHBIX HOPM M MPAaBWI MEXIMYHOCTHBIX OTHOIICHHM B KOJUIEKTHBE,
TOTOBHOCTh K Pa3HOOOpPA3HOW COBMECTHOH JESATEIBHOCTH TpPU BBIIOJHEHUU YYEOHBIX,
MO3HABATENIbHBIX 3a/1ay, BBINOJIHEHUU OKCIIEPUMEHTOB, CO3JaHUU Yy4EOHBIX MPOEKTOB,
CTpEMJICHHE K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIIU B IIPOLIECCE ATON yUEOHOMU AESITEIbHOCTH;
- TOTOBHOCTb OIICHUMBATH CBOE IIOBEACHUE M IMIOCTYNIKM CBOMX TOBAapUUIEH C MO3ULHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBHI MOCTYIKOB.
4.9cTeTYecKoe BOCIMTAHUE:
- BOCTIPUSITHE JICTETUYECKUX KA4eCTB (U3UYECKON HayKH: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH.

S.I1leHHOCTH HAYYHOI'O O3HAHUSA:
- OCO3HAHME IIEHHOCTH (PU3NYECKON HayKH KaK MOIHOTO HHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHUSA TEXHOJOTHH, BAJKHEUILIEH COCTABIISIIOIIEH KYJIbTYpHI;
- pa3BUTHE HAYYHOU JHO003HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TEIbHOCTH.

6. ®u3nyeckoe BocnuTaHue U popMupoBaHUe KYJIbTYPbI 310POBbSI:
- OCO3HaHME IIEHHOCTH Oe3omacHOro oOpas3a *HM3HH B COBPEMEHHOM TEXHOJOIMUECKOM MHpE,
BaXHOCTU IpaBHJI OE30MaCHOTO MOBEJCHUS Ha TPAHCIOPTE, Ha J0porax, C 3JEKTPUUECKUM U
TEIUIOBBIM 00OPYIOBaHUEM B IOMAIIHUX YCIOBHUSAX;
- c(hOpMUPOBAHHOCTHh HaBbIKA pPedICKCHUU, IPU3HAHUE CBOETO IMpaBa Ha OMIMOKY U TaKOTO Ke
npaBa y JIpyroro 4yejoBeKa.

7. TpyaoBoe BociuTanme:
- aKTUBHOE Y4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a/a4 (B paMKax CeMbH, IIKOJbI, TOPOAa, Kpas)
TEXHOJIOTUYECKON M COLMAJILHOW HANpaBIEHHOCTH, TPEOYIOUIMX B TOM YHCIIE U (PU3MUECKHUX
3HAHUM;
- HHTEpEC K MPaKTUYECKOMY M3y4eHUI0 podeccui, CBI3aHHBIX C PU3UKOM.

8. JKoJI0rnYecKoe BOCIIMTAHUE:
- OpHEeHTalMs Ha NpuUMeHeHue (U3MUECKUX 3HAHMU JUIsl peleHus 3agad B 00JacTu
OKpY’KaloIllel cpefpl, JIaHUPOBAHUS MOCTYNKOB U OLEHKH MX BO3MOXKHBIX IMOCJEICTBHI s
OKpYKarloIleu cpeibl;
- OCO3HAHHE TNI00ATBFHOTO XapaKTepa IKOIOTUYECKUX MPOOIeM U TyTel UX pelIeHusl.

MeranpeamerHble:
B cdepe peryasiTHBHBIX YHHUBEPCAIbHBIX YU€OHBIX IEUCTBUN yUaIIUXCS:
* IUIAHUPOBATH CBOU JEHCTBUSA B COOTBETCTBUHU C ITIOCTABICHHON 3a7a4ei U YCIIOBUIMU €€
peanu3anny, B TOM 4KCIIe BO BHYTPEHHEM ILUIAHE;
* YUUTBIBAaTh YCTAHOBJIEHHBIE MPABUJIA B TNIAHUPOBAHUU M KOHTPOJIE CIIOCO0A PELIeHNUS;
* OCYIIECTBIISITH UTOTOBBIM M MOIIArOBBIA KOHTPOJIb 110 PE3YJIbTATY;



* OIIEHUBATh MPABUIHLHOCTH BHITIOJHEHHSI IEHCTBUS HA YPOBHE aICKBATHOW PETPOCIICKTUBHON
OILICHKH COOTBETCTBHSI PE3yJIbTAaTOB TPpeOOBAaHUSM JAHHOM 3a7auu U 3a7a4HOM 00J1acTH;

* QJIEKBaTHO BOCIIPUHUMATB IIPEIJIOKEHHS U OLIEHKY YYHUTEIIEH, TOBAPUILEH, POIUTENEH 1
JIPYTUX JIIOJCH;

* pa3nuyarh coco0 U pe3yabTaT ACHCTBHSL.

OO0yyaronuiics MoJIy4uT BO3MOKHOCTh HAYUHUTCS:

* B COTPYAHHMYECTBE C YUUTEIEM CTAaBUTh HOBbIC yUeOHbIC 33]a4u;

* IPOSIBJISITH T03HABATEIbHYIO HHUIIUATUBY B yUeOHOM COTPYIHUYECTBE;

* CAMOCTOATENBHO aJIeKBaTHO OLIEHUBATh PABUILHOCTH BHITIOJHEHUS ICHCTBHS U BHOCUTD
HE0OXO0UMbIe KOPPEKTUBHI B UCIIOJIHEHHE KaK 10 XOY €ro peaiu3aluu, Tak U B KOHIE
JICUCTBUA.

B cdepe no3naBaTebHBIX YHUBEPCATbHBIX YUEOHBIX JEHCTBHUM ydaluxcs:

* OCYIIECTBIIATH OUCK HEOOXOIMMOW MH(POPMALIUH JIUIsI BHITIOJTHEHUS! BHEYUEOHBIX 3aJJaHUN C
UCIIOJIb30BaHUEM Yy4eOHOM JINTEepaTyphbl U B OTKPHITOM UHPOPMAIIIOHHOM IIPOCTPAHCTBE,
SHIMKJIIOTICNIA, CIIPABOYHHUKOB (BKJIIOYAs SJIEKTPOHHBIE, TU(PPOBBIE), KOHTPOIUPYEMOM
MIPOCTPAHCTBE

WHrephera;

* OCYIIECTBIISATH 3aMKCh ((hUKcalnio) BEIOOPOYHON HHPOPMAIIUU 00 OKpYKaIOIEM MUPE U O
cebe caMoM, B TOM YHUCJIE ¢ TOMOIIbI0 HHCTpyMeHTOB UKT;

* CTPOUTH COOOILIEHUS, TPOCKTHI B YCTHOM M MUCbMEHHOM (opme;

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

* YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIC CBSI3U B M3y4aeMOM KpPYT€ SBICHUMH;

* CTPOUTH PACCyKACHUS B (OPME CBS3H MPOCTHIX CYXKIECHUI 00 00BEKTE, €r0 CTPOCHHH,
CBOIICTBAxX U CBS3AX;

OO0yuaromuiics MOTYy4YUT BO3MOKHOCTh HAYUUTHCS:

* OCYIIECTBIISITh PaCIIMPEHHBIA TOUCK HH(DOPMAIIMH C UCTIOIB30BAHUEM PECYPCOB OMOIHOTEK U
cetu HTepHeT;

* 3aMHUCHIBATh, GUKCUPOBATH HH(HOPMALIHIO 00 OKPYKAIOIIUX SBICHHUSIX C TIOMOIIBIO
uHcTpymeHToB KT

* OCO3HAHHO U MPOM3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM M MUCbMEHHOM hopme;

* OCYHIECTBJISITH BEIOOP Hanbosee 2 (heKTUBHBIX CIIOCOOOB pEeIIeHUs 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* CTPOUTH JIOTHYECKOE PACCYXkIECHHUE, BKIIOYAOIIEe YCTAHOBICHHE TPHYMHHO-CIIEICTBEHHBIX
CBsI3€EH;

* MOTYT BBIMTH HAa TEOPETUYECKHUI YPOBEHB PEIICHUS 33/1a4: PEIICHHE M0 OTPEACTICHHOMY
IUTaHY, BIIaJIeHHE OCHOBHBIMU MPUEMaMU PEIICHUS, OCO3HAHUS IEATETHHOCTH 110 PEUICHUIO
3a/1a4H.

B cdhepe kKoMMyHHMKATUBHBIX YHHUBEPCATbHBIX YIEOHBIX JEHCTBHIA yUaIuxcs:

* aJICKBAaTHO HCIIOJIb30BaTh KOMMYHUKATHBHBIE, ITPEXKIE BCETO - PEUEBBIC, CPENICTBA JIIS
pelIeHus Pa3IMYHBIX KOMMYHUKATUBHBIX 33/1a4, CTPOUTH MOHOJIOTHYECKOE COOOIIEHUE, BIATCTh
JIATIOTHYECKOH (HOpPMOIT KOMMYHHKAIIMH, UCIIOJIB3YsI, B TOM YHCIIE CPEJCTBA U HHCTPYMEHTHI
UKT u gucTaHIMOHHOI'0 OOIIEHHS;

* IOITyCKAaTh BO3MOXXHOCTh CYIIECTBOBAHUS Y JIFOJICH PA3IMYHBIX TOYEK 3PEHUS, B TOM YHCIIEC HE
COBIAJAIONIUX C €T0 COOCTBEHHOM, U OPUEHTHPOBATHCS HA MO3MUIIMIO NApTHEpPa B OOLICHUN U
B3aMMO/ICHCTBUY,

* YYUTHIBATh Pa3HbIE MHEHHS U CTPEMHUTHCS K KOOPIUHAIIMH PA3TUYHBIX MMO3UIUN B
COTPY/IHUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHUE U TIO3ULIUIO;

* TOTOBAPHUBATHCS M MPUXOIUTH K 00IIIEMY PEIIEHUIO B COBMECTHOM IESTETHHOCTH, B TOM YHCIIe
B CUTYalllU CTOJKHOBEHUS HHTEPECOB;

OO0yuaromuiics MOTYYUT BO3MOKHOCTh HAYUUTHCS:

* YYUTHIBATh U KOOPJMHUPOBATH B COTPYJHUYECTBE OTIUYHBIE OT COOCTBEHHOM MO3UIUH IPYTHX
b1 {001 (7



* YUUTHIBAThH PAa3HbIC MHCHHS U HHTEPEChl 1 000CHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

* IOHUMAaTh OTHOCUTEIHHOCTh MHEHHH U ITOJXO0/I0B K PEIICHHUIO TTPOOJIEMBI;

* QpryMEHTUPOBATh CBOIO MO3UIMIO U KOOPJIHUHUPOBATH €€ C MO3ULUSIMU IaPTHEPOB B
COTPYAHUYECTBE MPU BHIPAOOTKE OOIIETO PEIICHHS] B COBMECTHOM IEITEIILHOCTH;

* 33/1aBaTh BOMPOCKI, HEOOXOIUMBIC IS OpTraHU3aI[uU COOCTBEHHOMN ACSITEIbHOCTH U
COTPYJIHHYECTBA C MTAPTHEPOM;

* OCYIIECTBIISITh B3aUMHBINA KOHTPOJIb U OKa3bIBaTh B COTPYAHHYECTBE HEOOXOIUMYIO
B3aHMOITOMOIIIb.

IIpeamerHbIe:

- OPUEHTUPOBATHCS B SABJICHUAX U 00BEKTaX OKPY’KAIOIIETO MUPA, 3HATH TPAHUIIBI MX
MIPUMEHUMOCTH;

- IOHUMATh OMpeaesieHus (PU3NUECKUX BETUYMH ¥ TIOMHHUTH ONPEACIISIONINE (POPMYIIBI;
- MIOHUMATh KaKUM (PU3MYECKUM TPUHIIUIIAM U 3aKOHAM MMOAYMHSIOTCS T€ WM MHBIE OOBEKTHI U
SIBJICHUS IPUPOJIBI;

- 3HAHWE MOJICTTU TIOMCKA PEIISHUH s 3a7a4 1o (pu3mKe;

- 3HaTh TEOPETUYECKUE OCHOBBI MATEMATUKH.

- IPUMEYaTh MOJICIIN SIBJICHUM U OOBEKTOB OKPYKAIOIIET0 MUPA;

- aHAJIM3UPOBATH YCIOBHE 3a1a4H;

- nepeopmMyIUpOBaTh U MOJIECITUPOBATh, 3AMEHATh UCXOAHYIO 3a7a4y APYTou;

- COCTaBJIAATH IJIAH PEILICHUS;

- BBIIBUTATh U MPOBEPSTH NPEIIAracMbI€ JI PELICHUS TUIIOTE3bI;

- BJIaJIETh OCHOBHBIMH YMCTBEHHBIMH OIE€pPALUSIMU, COCTABJISIOIIMMHU [TOMCK PELICHUS 3a/1a4u.

2. Copep:xxaHue NporpaMMbl BHEYPOUHOM e TeJIbHOCTH
7 RJacc

Beenenne. Beonnoe 3anstue. Llenu u 3agaun kypca. TexHuka 6e30nacHOCTH.

PoJib 3xcniepuMeHTa B )KM3HM YeJI0BeKa.

Teopus: M3yunts OCHOBBI TEOpUM NOTpelIHOCTEN. IlorpemHOCTH NMPAMBIX M KOCBEHHBIX
U3MEpPEeHU, MaKCUMaJlbHasl IOTPELIHOCTh KOCBEHHBIX U3MEPEHUH, YUeT MOrperHOCTeH
U3MEpEeHUIl pu nocTpoeHuu rpagukos. [Ipeacrapnenue pe3ynbTaToB U3MepeHuil B popme
TabIuI U TpadUKOB.

[TpakTuka: OCHOBBI TEOPUH MOTPEUTHOCTEN MPUMEHSATH HPU BHINOIHEHUH SKCIIEPUMEHTAIBHBIX
3aj1a4, MPAKTHYECKUX padoT (¢ Henmoib30BanueM odopynoBanus «Touka pocray).
XapakTepHucTUKa OCHOBHBIX BUJIOB JI€ATEIbHOCTH:

[TpuBOANTE MpUMEPHI 00BEKTOB U3yUeHUS (HU3HUKU (PU3UUECcKue sIBIECHUS, (PU3HUUECKOe Telo,
BElIECTBO, puznyeckoe nose). Habnronars u aHanu3upoBaTh GU3NYECKUE SIBICHUS
(¢uxcupoBaTh U3MEHEHUS CBOMCTB 0OBEKTOB, CPABHUBATH UX U 00001aTh). [I03HaKOMUTHCS C
HKCIEPUMEHTAJIbHBIM METOJIOM Hccie10oBaHus Mpupoibl. COopka NpuOOPOB U KOHCTPYKIUH.
Mcnonb30BaHue U3MEPHUTENbHBIX IPUOOPOB. BrinoaHeHNe 1ab0paTOPHBIX U MPAKTUYECKUX
paboT. JlnarHocTuka U ycTpaHeHHE HEUCIIPaBHOCTEH

npubopoB. BricTpanBaHue rumnoTe3 Ha OCHOBAHUU UMEIOLIUXCS TaHHBIX.

Mexanuka.

Teopus: PaBHoMepHOE U HEpaBHOMEpHOE JIBMKeHUE. [ paduueckoe mpeacTaBieHNe JBUKEHUS.
Pemenue rpadguueckux 3amay, pacuer NyTy U CpeJHEN CKOPOCTH HEPABHOMEPHOT'O IBHKEHUS.
[TonsiTue nnepuuu u uHepTHOCTH. LleHTpobekHas cuna. [lpumeHeHne naHHbIX (prU3nYecKux
MOHSTUN B XKU3HEACITEIbHOCTH YenoBeKka. Cuia ynpyrocTH, Cuia TpeHHUsL.

[TpakTuka: MccnenoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BOSHUKAIOIIEH B IPYKUHE, OT
crenenu aedopManuu npyxxkunbl. OnpeneneHue koddduirenta TpeHus Ha Tpudomerpe (¢
HCI0JIb30BaHUHEM 00opyaoBanus «Touka pocray).

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS OT CHJIBI HOPMAJIBHOTO JIaBJICHHUSL.
XapakTepHuCcTUKa OCHOBHBIX BUJIOB I€ATEIbHOCTH:



Amnanu3 tabaui, rpadgukos, cxeM. [Tonck o0bsicHeHns HabI01aeMbIM COOBITHAM. OnpeaeneHue
CBOWCTB MPUOOPOB MO YepTEkKaM U MOAETIAM. AHAJIN3 BO3HUKAIOIIKUX TPOOIEMHBIX CUTYaIUH.
N300paxarh cucteMy KOOpJIMHAT, BBIOMPATh TEJIO OTCUETA U CBS3bIBATh €TI0 C CUCTEMON
KoopauHar. Mcnonp30BaTh CUCTEMY KOOPAMHAT AJIS U3YYEHUS IPSIMOJIMHEUHOIO ABUKCHHUS
tena. COopka mpubOPOB U KOHCTPYKIUH. Vcronp30BaHe N3MEPUTEIBHBIX TPHOOPOB.
Beinonnenue 1abopaTOpHBIX U MPAKTHUECKUX PAOOT (C HCIO0JIb30BAHMEM 000PY10BAHUSA
«Touka pocrtay). [lnarnocTuka u ycTpaHeHHE HEUCITPaBHOCTEH mpuOopoB. BeicTpanBanue
TUIIOTE3 Ha OCHOBAaHUU MMEIOIINXCS NaHHbIX. KOHCTpynpoBaHHue U MOJEIUPOBAHHUE.
BrinonHenue 3a1anuii Mo yCOBEPIIICHCTBOBAaHUIO MPUOOPOB. Pa3paboTka HOBBIX BapUAHTOB
onbIToB. Pa3paboTka 1 mpoBepka METOAMKH SKCIIEpUMEHTAIbHOM padboThl. PaboTa B MaibIx
rpymnmnax. AHaJTU3UPYIOT, BEIOUPAIOT U 0OOCHOBBIBAIOT CBOE PELICHHE, ICHCTBHSL.
[IpencraBneHue pe3yabTaTOB IAPHOU, TPYNIIOBOM IEATENBHOCTH. YYacTHE B JUAJIOTE B
COOTBETCTBHUHU C [IPaBUJIAMU PEUEBOTO MIOBECHUSI.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH [lackans, ruaIpoCTaTHYECKOE JaBJICHUE, COOOIIAIOIINECS
COCYAbI, THAPABINYECCKUE MALLIUHEL.

[TpakTHKa: 3ajaun: BHITAIKMBAIOIIASI CHUJIa B PA3JIMUYHBIX CUCTEMaX; MPUOOpPHI B 3a1a4ax
(coobmaromuecs: cocy/ibl, THAPABIMYECKHE MAIIUHBI, pbluaru, 0J10KH). DKCIepUMEHTaIbHbIE
3a/laHus:

1)uzmepenue cuiibl Apxumena, 2)u3MepeHre MOMEHTa CUJIbl, JEHCTBYIOIErO Ha pblyar,
3)uzmepenue

paboThI CUJIBI YIPYTOCTH IPU MOABEME I'Py3a C OMOILBIO [TOJIBUKHOTO UM HEMOIBUKHOTO
610Ka.(c ncnoJib30BaHueM ooopynoBanus «Touka pocray)

XapakTepHUCTUKAa OCHOBHBIX BUJIOB I€ATEIbHOCTH!

Amnanu3 tabnwi, rpadgukos, cxeM. [lonck o0bsicHeHns HabIr01aeMbIM cOOBITHSM. COOpKa
nprOOpOB U KOHCTPYKIMMA. Mcrionb30BaHNe n3MepUTENIbHBIX TPUOOPOB. BeinonHeHne
7a00paTOPHBIX U MPAKTHYECKUX padoT. /InarHocTika 1 ycTpaHeHHe HEUCIPAaBHOCTEH MprOOpOB.
BricTpanBaHue THIIOTE3 Ha OCHOBaHUM UMeroIuXcs JaHHbIX. KoHCcTpynpoBanue u
MojenupoBaHue. PaboTa B ManbIx rpynmnax. AHaIM3UPYIOT, BBIOUPAIOT 1 000CHOBBIBAIOT CBOE
pewienue, nercteus. llpencrasienne pe3yabTaToB NApHOM, TPYIIIOBOU JEATEIBHOCTH.
[ToaroroBka cooOIeHN U JOKIAI0B. YYacTHE B IUAJIOTE€ B COOTBETCTBUHU C TIPaBUIIAMU
pEYEBOr0 NOBEIEHUS.

Craruka.

Teopus: bnok. Peruar. PaBHOBecue TBepAbIX Ten. Y ca0BUsA paBHOBECUS. MOMEHT CHIIBL.
[TpaBuiio MmoMeHTOB. LleHTp TskecTH. MccnenoBanue pa3inyHbIX MEXaHUUECKUX CUCTEM.
KomOuHMpoBaHHbIE 3a/1a41, UCTIOIB3Ysl YCIOBUS pAaBHOBECHS.

[Tpaktuka: M3roroBneHue padoTaroeil cucTeMbl OJIOKOB.

XapakTepHucTUKa OCHOBHBIX BUJIOB JI€ATEIbHOCTH:

Amnanu3 tabaui, rpagukos, cxeM. [Tonck o0bsicHeHns HaOIr01aeMbIM COOBITHAM. OnpeeneHne
CBOICTB MPUOOPOB 110 YepPTEKaM U MOJENISAM. AHAJIN3 BO3HUKAIOUIUX MPOOJIEMHBIX CUTYaIUH.
HaGnronate neificTBre MpocThIX MeXxaHU3MOB. [103HakOMUTBCS ¢ PU3NUECKON MOJEIBIO
«abcomoTHO TBEP0E Tesnoy». Pemarsy 3a1aun Ha IpUMEHEHNE yCIoBUs(TpaBUia) paBHOBECHS
poruara. [IpumeHsaTh ycnoBue (paBuiio) paBHOBECHS pblyara it OObsICHEHUs AeHCTBUS
pa3IMYHbIX HHCTPYMEHTOB, UCIOJIb3YEMbIX B TEXHUKE U B ObITY. COOpKa mpuOOpoB 1
KOHCTpYKLUH. Mcnonb3oBaHnEe H3MEPUTENBHBIX TPUOOPOB. BrinonHeHne 1a00paTopHbIX U
MpaKTUYECKUX paboT. J[narHoctuka u

yCcTpaHEHHUE HEeUCIpaBHOCTEH MprOopoB. BricTpanBaHue runore3 Ha OCHOBAaHUH UMEIOIINXCS
naHHbIX. KoHCTpynpoBanue n MoziennpoBanre. BeinoiHeHne 3aaHuil o
YCOBEpPLIEHCTBOBaHMIO MPUOOPOB. PazpaboTka HOBBIX BapUaHTOB OMNbITOB. Pa3paboTka u
MIPOBEPKA METOJUKH SKCIIEPUMEHTAIbHONU PabOTHI.

Pabora B ManbIx rpymnmnax. AHaTU3UPYIOT, BEIOMPAIOT U 0OOCHOBBIBAIOT CBOE PELICHHUE,
nercreus. [IpencraBineHue pe3ysbTaToB MapHOM, TPYIIIOBOM AesTenbHOCTH. [loaroToBka



cooOmeHui 1 1okIaa0B. OCYIIECTBISIOT CAMOOLIEHKY, B3aUMOOIIEHKY IeATeTbHOCTH. Y4acTHe
B IMAJIOTe B COOTBETCTBUU C IIPABUIIAMH PEYEBOTO IMOBEICHHUS.

8 ki1ace
TenJioBble sIBJICHUS.
TermoBoe pacumupenue teil. [Ipoueccsl M1aBiIeHus 1 OTBEPCBaHUs, UCIAPEHUS U
KOoHJeHcauuu. Temnonepeaayda. BiaxxHOCTh BO31yXa Ha pa3HbIX KOHTHHEHTAX.
Jemoncrpauuu: 1. Habnronenue tasHus jipaa B Boje. 2. CKOpOCTH UCHapeHUs pa3IndHbIX
)kuakocteid. 3. TeroBsie ABUTATENH OYAYIIETO.
JlaGopaTopHbie paboThI (¢ MCIOJIb30BaHHEM 000pynoBanns «Touka pocray): 1. 3meHeHus
JUIMHBI TeJla IPY HarpeBaHUM U oxXJaxaeHuu. 2. OTnuBKa napaguHOBOrO cojigaTuka. 3.
Hab6monenue 3a minasnenueM jpaa 4. OT 4ero 3aBUCUT CKOPOCTh UCIIAPEHUs KUIKOCTU? 5.
Habmroienue TemnonpoBoJHOCTH BOBI M BO31yXa.
XapakTepucTuKa OCHOBHBIX BUOB JIEATEIbHOCTH:
CamocTosaTeabHO (OPMYITHPYIOT TO3HABATEIBHYIO 33/1a4y. Y MEIOT C IIOMOIIBIO BOITPOCOB
JM0OBIBaTh HEIOCTAIONIYIO HHpOopMaIuio. Vcmonp30BaHe H3MEPUTEIBHBIX TPHOOPOB.
Brimonnenue nabopaTopHbIX U MPaKTHUYECKUX pa0boT. JluarHocTuka v ycTpaHeHHe
HEeucCIIpaBHOCTEN TprOOpoB. BricTpanBanue rurnoTe3 Ha OCHOBAaHUU UMEIOIINUXCS JaHHBIX.
KoHcTpynpoBaHue u MOi€IMpOBAHUE.
Brinonnenue 3amanuii Mo yCOBEpIICHCTBOBAHUIO MPUOOpoB. PazpaboTka HOBBIX BapHaHTOB
onbIToB. Pa3paboTka u mpoBepKa METOUKHU SKCIIEPUMEHTaIbHOU paboThl. PaboTa B Masbix
rpynnax. AHaJIU3UPYIOT, BHIOMPAIOT U 0OOCHOBBIBAIOT CBOE pEILIEHNUE, 1eHCTBUS.
[IpencraBnenue pe3yabTaToB NAPHOU, TPYIIIOBOM AESITEIBHOCTU. Y YacCTHE B IUAJIOTE B
COOTBETCTBUU C IIPABUIIAMH PEUEBOTO
MOBEJCHUS.
JyleKTpUYecKHUe sIBJIEHUS.
Mukpomup. Monenn atoma, cyuiectBoBaBuue 10 Hadana XIX. Mcropust OTKpbITUS U AEHCTBUA
raJIbBAHWYECKOTO 3JieMeHTa. VicTopus co3manus anekTpodopHoii MamuHbl. OnbIT BosbTa.
DJIEKTPUUECKUI TOK B 3JIEKTPOIUTAX.
JleMoHcTpanuu: (¢ ucnoib3oBannem ooopynoBanusi «Touka pocTay)
1. Monenu aromoB. 2. ['anpBaHnYeckue 3MeMeHTHI. 3. DIeKTpodhopHOit
MamuHbL. 4. OnbeiTel BonsTa u ['ansBany.
Jlaboparopusie paboTsl: 1. Co3gaHue ralbBAHUYECKUX SJIEMEHTOB U3 TOJIPYYHBIX CPEICTB. 2.
DIIEKTPUUECKHI TOK B )KUJIKOCTSIX CO3/IaHUS «30JIOTOTO KITFOUUKA)) .
XapakTepucTuKa OCHOBHBIX BUOB JI€ATEIbHOCTH:
VYpaBistoT CBOEH MO3HABATENHHOM U YU€OHOH AEATEIHHOCTHIO TOCPEICTBOM TTOCTAHOBKHU
1esel, MIaHUPOBaHUs, KOHTPOJISA, KOPPEKLIUU CBOUX JIEUCTBUI U OLIEHKHU YCIIEIIHOCTH
ycBoeHus1. CpaBHHUBAIOT CIIOCO0 U PE3yIbTaT CBOMX JEHCTBUM ¢ 0Opa3I[OM - TUCTOM
conpoBoxaeHus. OOHAPYKUBAIOT OTKIOHEHU. OO IyMBIBAIOT IPUYUHBI OTKJIOHEHUH.
OcCyHIeCTBISIIOT CAMOKOHTPOJIb U
B3aMMOKOHTPOJIb. Vcronb30BaHre U3MEPUTENbHBIX TPUOOPOB. BrinonHeHne 1abopaTopHbIX U
MpaKkTUYeCKuX padboT. JInarHocTuka v yCTpaHeHHE HEMCIIPaBHOCTEHW nmpuOopoB. BricTpanBanue
TUIIOTE3 HA OCHOBAaHUM UMEIOLIUXCS JaHHBIX. KOHCTpynpoBaHue U MOJIeTUPOBaHUE.
DJIeKTPOMATrHUTHBIE SIBJICHUS.
MaruauTtHoOe 1oJjie B BemecTBe. MarnuTHast anomanus. Marautaeie 0ypu. PasHoBumHOCTH
AIEKTPOU3IMEPUTENBHBIX TPHUOOPOB. Pa3HOBUIHOCTH 3JIEKTPOABUTATEIICH.
JlemoHcTpanuu (¢ HcnmoJib3oBaHueM ooopynoBanusi «Touka pocra»): 1. HarnsaHocts
MOBE/ICHUS BEIIECTB B MAarHUTHOM T1oJ1e. 2. [Ipe3entanuu o
MarHUTHOM TI0Jie 3eMJIM U O MarHUTHBIX OypsiX. 3. JleMoHcTpanust pa3HOBUAHOCTEM
AIEKTPOU3IMEPUTENBHBIX TPUOOPOB. 4. HarnmsqHOCTh pa3sHOBUIHOCTEH SIEKTPOIBUTATEIICH.
Jlaboparopusie paboTsl: 1. MccnenoBanue pa3nuyHbIX dJIEKTPOU3ZMEPUTENBLHBIX TPUOOPOB.
XapakTepucTUKa OCHOBHBIX BUIOB JICATEIIbHOCTH:
VYpaBistoT cBOei TO3HABATENHFHON U YUeOHOU AESITENbHOCTHIO IIOCPEICTBOM TTOCTAHOBKHU
1eJeH, IIaHUPOBaHUsA, KOHTPOJI, KOPPEKLINN CBOUX JIEUCTBUM U OLIEHKHU YCIIEIIHOCTH



ycBoeHust. CpaBHHBAIOT CIIOCO0 M pe3yJIbTaT CBOUX JICHCTBUN C 00pa3IoM - TUCTOM
conpoBoxaeHus. OOHapyKUBAIOT OTKJIOHEHU. OOyMBIBAIOT IPUYHUHBI OTKJIOHEHUH.
OcCy1IeCTBISIIOT CAMOKOHTPOJIb U
B3aUMOKOHTPOJIb.
OnTuyeckue siBJICHUS.
HcTouHMKY CcBETa: TEIIOBBIE, TIOMUHECIICHTHBIE, NCKYCCTBEHHBIE. VI3roTOBIEHUE KaMephl -
00CKypa M ucciieIoBaHNe N300pakeHUs C TOMOILBIO MOJeNI. MHOTOKpaTHOE H300pakeHne
IIpeMETa B HECKOJIBKUX TUIOCKUX 3epKanax. MI3roToBUTh NEPHUCKOII U C €r0 OMOIIBIO POBECTH
HaoOmoieHus. [IpakTrueckoe NCI0JIb30BAHNE BOTHYTHIX 3€pKall. 3pUTENIbHbIE UILIIO3UH,
MOPOXKAAEMbIE
npesioMieHueM ceera. Mupaxu. PazBurre BOJIOKOHHOM ONTHUKY. Mcioinb30BaHue 3aKOHOB CBETA
B TEXHUKE.
JleMoHcTpanuu(c ucnojib30BaHueM ooopynoBanus «Touka pocray)
1. Paznuynble HICTOYHUKH cBeTa. 2. M300paxeHue npeaMera B HECKOJIbKUX
IUIOCKUX 3epkainax. 3. M3o0paxenne B BOTHYTHIX 3epKanax. 4. Micnonap3oBannue BOJOKOHHOM
ONTHKHU. 5. YCTPOUCTBO (poTOAIapaTOB, KHHOIMPOSKTOPOB, KAJICHIOCKOIIOB.
JlaboparopHbie paboTsl: 1. M3roToBiieHne KaMephl - 00CKypa B HCCieI0BaHUE H300paKEHUS C
nomo1pio Mozenu. 2. [Ipaktuueckoe npuMeHeHne Iockux 3epkai. 3. [Ipaktuyeckoe
HCTIOJIB30BaHUE BOTHYTHIX 3epKall. 4. MI3roTOBIEHME MTEPHCKOIa U HAOIIOACHHUS C TOMOIIBIO
MOJEIIU.
XapakTepHucTUKa OCHOBHBIX BUJIOB JI€ATEIbHOCTH!
YpaBisioT CBOEH MO3HABATEIHHOM U y4EeOHOH 1eATeIbHOCTHIO MOCPECTBOM MTOCTAHOBKH
1eJIeH, INIAHUPOBAHUs, KOHTPOJISA, KOPPEKLIUN CBOUX JIEUCTBUHI U OLICHKHU YCIIEIIHOCTH
ycBO€HHUA. Beiiensior u ¢opMynupyroT mo3HaBaTENbHYIO 11e1b. BBIIEISIOT KONMUYECTBEHHBIE
XapaKTEPUCTHKH 0OBEKTOB, 3aJaHHbIC CIIOBaMH. [[pHHUMAIOT TO3HABATENBHYIO LIEb U
COXPaHSIOT €€ MPU BBIITOJIHEHUH
yueOHbIX aercTBUi. OCO3HAIOT cBOM AelcTBUS. VIMEIOT HaBBIKM KOHCTPYKTUBHOI'O OOLIEHUS B
MaJbIX Tpynmnax.
Yesi0oBek U npupoaa
ABTOMAaTHKa B Hauel xu3Hu. [Ipumepsl ncnonb30BaHus aBTOMATUYECKUX YCTPOMCTB B HAYKeE,
Ha TPOMU3BOACTBE U B OBITY. CpenctBa cBsizu. Panno u TeneBuaeHue. AbTepHATHBHbBIC
UCTOYHUKHU 3Hepruu. Buasl sanexrpocranuuii. Heo6X0auMOCTh 5KOHOMHUHY IPUPOAHBIX PECYPCOB
Y UCIIOJIb30BaHU S, HOBBIX SKOJIOTUYHBIX U O€30macHbIX TexHoyoruii. Hayka u 6e3omacHocTh
JIOJIEH.
HemoncTpanuu: 1. poromarepualibl U ciaaiibl Mo TEMeE.
JlaGopatopHsble paboTsl: 1.M3ydeHne neficTBHiA CPECTB CBA3H, PAIHO U TEIEBUCHHUS.
XapakTepHucTUKa OCHOBHBIX BUJIOB JI€ATEIbHOCTH:
CamocTosTenbHO GOPMYIHPYIOT MO3HABATENBHYIO 3a/1auy. YMEIOT (WK pa3BUBAIOT)
CIIOCOOHOCTH C IMOMOIIBIO BOIIPOCOB JI0OBIBATh HEIOCTAOILYIO HH(POPMAIIHIO.

9 k1acc
Kunemaruka
Crioco6b! onrcanust MexaHuyeckoro aprkeHus. Cuctema orcuera. [IpsiMonnHeliHOe IBUKEHHE.
[IpssMonnHENTHOE paBHOMEPHOE JIBM>KEHHME I10 IIIIOCKOCTH. [IepeMenienne u CKopocTs npu
pPaBHOMEPHOM IPSMOJUHENHOM JBMUKEHHUH IO MIOCKOCTH. OTHOCUTENBHOCTD JBUKECHMSL.
Cnoxxenue aBukeHuil. [IpuHIMI HE3aBUCUMOCTH B KEHU. KprUBOIMHEHOE IBUKEHHUE.
JIBm>keHue Tena, OpOIIeHHOTro MOJT YITIOM K TOPU30HTY. PaBHOMEpHOE JBMKEHUE 110
OKPYKHOCTH. YTi0Bas ckopocTs. [leproxa u yacrora BpameHnus. CKOpocTb
Y YCKOPEHHE ITPH PABHOMEPHOM JIBUYKEHUH 110 OKPY>KHOCTH.
JlabopaTopHbie paboThI(¢c HCIOJIb30BaHUEM 00opyaoBanHus «Touka pocray):
W3yueHne IBMKEHUS CBOOOIHO MAJAIOIIEro Teja.
W3ydeHne ABUKEHUS 110 OKPYKHOCTH.
[TpuMepHbIe TEMBI MPOEKTHBIX M UCCIIEA0BATENBCKUX padoT:



OmnpeneneHre CKOPOCTH PABHOMEPHOTO JIBUKECHUS TIPU MCIIOJIb30BAaHUH TPEHaXKepa «OeroBast
JIOPOKKA.

Hcropuyeckast peKOHCTPYKIHS OMBITOB [ anuiest mo onpeaeneHnio YCKOpeHUs: CBOOOTHOTO
MaJCHUs TeNl.

[TpunIMIs! paboTsl TPUOOPOB ISt U3MEPEHUST CKOPOCTEH U YCKOPEHUIA.

[Tpumenenre cBOOOAHOTO NAJACHUS ISl U3MEPEHUS PEaKIMK YEJIOBEKa.

Pacuer TpaekTopun IBUKEHM IEpcoHaxen pacckazos P.Pacmo.

XapakTeprucTUKa OCHOBHBIX BUJIOB JIEATEIBHOCTH: UTEHUE U 00CYXKIEHUE TEKCTa cTaTei
MHTEPHET-CATOB, 00CYXKJEHHE JOKJIAI0B U IIPE3EHTAIINI, COCTaBJICHUE U PEILICHUE 3a/ay,
ob0cyxaeHue crnocoOoB pemieHus (moaroroska k OI'D no ¢uzuke).

JInnamuka

WNuepuumanbHblie cuctemsl oTcuera. Cuia. 3akoHsl HetoToHa. /[BUkeHMe Tena noJl AeiCTBUEM
HECKOJIBKUX CUJI. JIBM)KEHHE CUCTEMBI CBSA3AHHBIX Tel. JIMHAMMKA paBHOMEPHOTO JIBUKEHUS
MaTepualbHOU TOUYKHU IO OKpYkHOCTH. Kitacchl cui. 3akOH BCEMUPHOIO TATOTEHUS. J[BH>KeHHE
11aHeT. MickyccTBeHHbIE CITyTHUKHU.

Conneunas cucrema. Mcropus pazsutus npenacrapieHuid o Beenennoit. CtpoeHue v 3BOJIIOLUS
Bcenennoi.

JIabopatopHbie paboThI(¢c HCIOJIb30BaHeM 00opyaoBanus «Touka pocray):

W3mepeHune Macchl Tea ¢ UCI0JIb30BAHUEM BEKTOPHOI'O PA3JIoKEeHUsI cuiibl. M3yuenue
KMHEMAaTUKU U JUHAMUKH PaBHOYCKOPEHHOTO JBIKEHUs (Ha mpumepe MamuHbl AtByaa). U
3y4EHHE TPEHMSI CKOJIbKECHHUS.

[TpumepHBbIE TEMBI TPOESKTHBIX U UCCIIEOBATETLCKUX PabOT:

HcTtopuueckasi peKoHCTpYyKIus onbIToB KynoHa 1 AMOHTOHA 10 OIIPEIEICHHUIO BEIIMYMHBI CHIIbI
TpEHUs CKOJbXKeHUs. [IepBble HCKYCCTBEHHBIE CITyTHUKH 3€MJIU.

Kak oTnnuarorcss MexaHH4ecKUe MpoIecchl Ha 3emile 0T MEXaHMUYECKUX MPOLIECCOB B KOcMoce?
Tena ConHeunoit cuctembl. OTKPBITUSL HA KOHYUKE Tepa.

XapakTepHucTUKa OCHOBHBIX BUJIOB JIEATEIbHOCTH: YTEHUE U 00CYXK/IEHNE TEKCTa cTaTel
WHTEPHET-CATOB, OOCYXKICHHE JOKIA0B U NMPE3EHTAIIHNI, COCTaBIIEHUE U PEIlIeHne 3a/ay,
obcyxaeHue cnocoooB pemienus (moaroroska k OI'D no ¢usuke).

HNmnyJbce. 3aK0H COXpaHEHMS] HMITYJIbCa

Umnynbc. I3MeHeHne uMiynbca MaTepuaibHOM Touku. CucreMa Teil. 3aKOH COXpaHEeHUs
MMITyJIbCA.

[TprimepHBIe TEMBI TPOEKTHBIX U UCCIIEOBATEIBCKUX PabOT:

PeaktuBHOe nBuxenue B npupone. Paccnenosanue JTII ¢ momomibro 3aKk0Ha COXpaHEHUs
UMITyJIbCA.

XapakTepucTuKa OCHOBHBIX BUJIOB JICATEIHHOCTH: YTEHUE U 00CYXKICHUE TEKCTa cTaTei
MHTEPHET-CalTOB, 00CYXKEHHE JOKJIAI0B U NIPE3EHTAIINI, COCTaBIEHUE U pellIeHne 3ajay,
oOcyxieHue croco6oB perieHus (moaroroska k OI'D no gusuke).

Craruka

PaBHOBecue Tena. MOMEHT cHIiIbl. Y CIIOBUS paBHOBeCUS TBEPAOTro Tena. [IpocTeie MexaHU3MBI.
JlabopaTopHbie paboThHI(¢c HCIOJIb30BaHUEM 00opyaoBanus «Touka pocray):
OmnpezaeneHue HEHTPOB Macc Pa3InYHbIX Tell (TpH crocoda).

[TprimepHBIe TEMBI TPOEKTHBIX U UCCIIEOBATEIBCKUX PabOT:

[TpuMeHeHne MPOCThIX MEXaHU3MOB B CTPOUTENILCTBE: OT 3eMJITHKH J10 HeOocKpeoda.
HccnenoBanue KOHCTPYKIIMH BEJIOCUTIEA.

XapakTepuCTUKA OCHOBHBIX BUJIOB JICATEIILHOCTH: YTEHHE U 00CYKICHHE TEKCTa CTaTei
MHTEPHET-CATOB, 00CYXKJEHHE OKJIAI0B U MPE3EHTAINI, COCTaBIEHUE U pEelIeHHE 3a/1aY,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Mexanuyeckue KoJe0aHUS U BOJTHBI

Mexanuueckue konebanus. [IpeobpaszoBanne 3HEpPruy NP1 MEXaHUYECKUX KOJIEOaHHSIX.
Matematuyeckuil U NpyKUHHBIN MagsTHUKH. CBOOOHBIE, 3aTyXAIOLINE U BHIHYKICHHbBIE
Kosiebanus. Pesonanc. MexaHuueckue BOJIHBI. JIJTMHA U CKOPOCTh BOJIHBI. 3BYK.
JlabopaTtopHbie paboThI(¢c HCIOJIb30BaHUEM 00opyaoBaHus «Touka pocray):



W3ydeHue koneOaHul HUTSTHOTO MasiTHUKA.

[TpumepHBIe TEMBI TPOEKTHBIX U UCCIIEOBATEIBCKUX PabOT:

CtpyHHBIE MYy3bIKaIbHbIE HHCTPYMEHTHI. KosiebaTenpHble CUCTEMBI B IIPUPOJIE U TEXHUKE.
XapakTeprucTUKa OCHOBHBIX BUJIOB JIEATEIBHOCTH: YTEHUE U 00CYXKIEHUE TeKCTa cTaTei
MHTEPHET-CATOB, 00CYXKEHHE JOKIIA0B U NIPE3EHTALINM, COCTaBJIEHUE U PELICHUE 3a/1ay,
o0cyxaeHue crnocoOoB pemieHus (moaroroska k OI'D no ¢uzuke).

DJIEeKTPOMarHuTHbIe K0JIeOAHUSI H BOJIHBI

[TepemennsIit anekTpuueckuii Tok. KonebaTenbHblil KOHTYp. BeIHYX)eHHBIE U CBOOOIHBIE DM
Kose6anus. DM BOJHBI U UX CBOHCTBA.

[TprmepHBIE TEMBI TPOEKTHBIX U UCCIIEOBATEIBCKUX PabOT:

[TpuHUMIIBI paguOCBsI3U U TeleBUACHUA. Bausnue OM u3nydeHnil Ha )KUBbIE OPIaHU3MBI.
N3roroiieHne yCTaHOBKY ISl AEMOHCTpAILUU OIBITOB 110 DMMU.

OnexTpoMarauTHoe uznydenne CBY-neun. Mcropuueckast peKOHCTPYKIUS ONBITOB AMIIEpa.
XapakTeprucTUKa OCHOBHBIX BUJIOB JIEATEIBHOCTH: UTEHUE U 00CYXKIEHUE TeKCTa cTaTei
MHTEPHET-CATOB, 00CYXKJEHUE JOKIIAI0B U NIPE3EHTALNI, COCTaBJIEHUE U PEIIECHUE 3a/1a4,
o0cyxaeHue crnocoboB pemieHus (moaroroska k OI'D no duzuke).

Onruka

Hctounuku cBeta. [leiicTBus cBeTa. 3aKOH MPSMOIUHEHHOTO pacnpocTpaHeHHs CBeTa. 3aKOH
oTpaxkeHus ceera. [locTpoenne n300paxeHuil B INIOCKOM 3€pKajie.

3aKOoH MPeIOMIICHHUS CBETA Ha MJIOCKOW IPaHUIIE IBYX OJHOPOIHBIX MPO3PAYHBIX CpPE.
[Tpenomnenue cera B npusMe. Jucnepcust cBera. SIBjieHUE MOJTHOIO BHYTPEHHETO OTPasKEHUSI.
JIunzel. Toukue nuH3bl. [locTpoenne n3o006pakeHuil, co3qaBaeMbIX TOHKUMU JHH3aMHU. [11a3 u
3peHue. Onruyeckue npudopkl.

JIabopaTtopHbie paboThI(¢c HCIOJIb30BaHEM 00opyaoBaHus «Touka pocray):
OKcrnepuMeHTalIbHas IPOBEPKA 3aKOHA OTPA’KEHHUS CBETA.

H3mepenue nokaszarens IpeaoMICHHS BOJIBI.

W3mepenne poKyCHOTO pacCTOSIHUS COOUPAIONICH JTNH3EI.

[TprMepHBIe TEMBI TPOESKTHBIX U UCCIIEOBATENLCKUX PA0OT:

HcTopus uccieqoBaHus CBETOBBIX SIBJICHUM.

HcTtopuueckasi peKOHCTPYKIUs Teneckona [anumnes.

N3rorosieHune Kajaeina0cKora.

XapakTepucTUKa OCHOBHBIX BUJIOB JICATEIHHOCTH: YTEHUE U 00CYXKICHUE TEKCTa cTaTei
MHTEPHET-CAlTOB, 00CYXKEHHE JOKJIAI0B U MIPE3EHTAI1i, COCTaBJIEHUE U PEIICHUE 3a1a4,
oOcyxieHue croco6oB perieHus (moaroroska k OI'D no gusuke).

®u3uka aToMa U AaTOMHOI0 s1Ipa

Crpoenue atoma. [lornomenne u ucnyckanue csera aromamMu. Onruyeckue crnekTpbl. ONbIThI
Pesepdopna. Ilnanerapuas monens aroma. CTpoeHHE aTOMHOTO sijipa. 3aps10BO€ U MacCOBOE
yucia. SlnepHble CUIIbl. DHEPIHsl CBSA3M aTOMHBIX si/Iep. 3aKOH paJuOaKTUBHOIO pacnaja.
Anbda- u 6era-pacnansl. [IpaBuna cmemenus. SAnepusle peakuuu. JleneHue u CUHTE3 sSep.
SAnepnas snepreruka. crounuku sHeprun ConHua u 38e37. Peructpanus saepHbIX U3ITy4eHUN.
BnusiHue paguoakTUBHBIX M3JIYy4€HUN Ha )KUBbIE OPraHu3Mbl. Jlo3uMeTpust. DKOJOorndecKkue
poOJIeMBI SIIEPHOM SHEPTeTUKH.

[TprimepHBIe TEMBI TPOEKTHBIX U UCCIIEOBATEIBCKUX PabOT:

HcTopus nzydeHus aToma.

N3mepenne KI1/] comneunoit 6arapen.

HeBuaumele n3mydeHus B CIIEKTPE HArpEThIX Tell.

XapakTeprucTUKa OCHOBHBIX BUJIOB JIEATEIbHOCTH: UTEHUE U 00CYXK/IEHNE TEKCTa cTaTei
HMHTEPHET-CaiTOB, 00CYKAECHUE JTOKJIAJJ0B U MPE3EeHTALlNi, COCTABICHUE U PEeLlICHHUE 3ajay,
obcyxaeHue crnoco0oB pemieHus (moaroroska k OI'D mo dpuzuke).

®opMBbI OPraHu3aluy 00pa3oBaTeJILHOIO NpoLecca:

- TPYIIOBas;

- UHIUBUYyalbHas;

- (ppoHTaNTBHAS.



Benymme TexHosioruu:
Hcnonb3yloTest 3JIEMEHTHI CIeIYIOIINX TEXHOJIOTHIA: MPOEKTHAS, TPOOJIEMHOT0 00yUYeHHUs,
UH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHAS, KPUTUYECKOTO MBITIICHUS, TIPOOJIEMHOTO JTUAJIOTA,
UrpoBast.
OcHoBHBIE MeTOABI PA0OTHI HA YPOKe:
Benymumu metogamu 00y4deHUs SIBISIFOTCS: YaCTUYHO-TIOUCKOBOM, METO/I MaTeMaTHYECKOT0
MOJEIUPOBAHHUS, AKCHOMATUYECKUI METOL.
DopMbl KOHTPOJIS:
Taxk KaK 3TOT Kypc SIBIISIETCS JOMOJIHUTEIBHBIM, TO OTMETKA B OaJIaX HE CTABUTCA.
Yyamuiicss y4uTcst OleHUBaTh ce0sl U IPYTUX caM, U4TO MO3BOJISIET pa3BUBATh YMEHUS
caMOaHaJu3a M CIIOCOOCTBYET Pa3BUTHIO CAMOCTOSTEIILHOCTH, KaK CBOWCTBY JIMYHOCTH
y4aierocs. BelsiBieHue NpoMeKyTOUHBIX U KOHEUHBIX PE3YJIbTaTOB YUaIIUXCs IPOUCXOTUT
4yepe3 NPAKTUUYECKYIO JAeSTEeIbHOCTh; 3a4€THBIE pa0OTHI:
* TeMaTuyeckas nmoJ00pKa 3a7au pa3InyHOTO YPOBHS CIOKHOCTH C MPEACTaBICHUEM Pa3HbBIX
METOJIOB PEUICHHUS B BUJIE TEKCTOBOI0 J0KYMEHTA, pe3eHTauuu, ¢uiii-
aHMMAIHH, BUAEOPOJIHKA 1 WeD - cTrpaHuIbl (caiita)
* BBICTAaBKa MMPOEKTOB, IPE3CHTALIU;
* IEMOHCTpAIIMs KCIIEPUMEHTa, KAaueCTBEHHOM 3a/1a4M ¢ KaYeCTBEHHBIM (YCTHBIM WJIM B BHJIE
MIPHJIOKEHUS, B TOM YHCIIE, PE3CHTAIUEH ) OMMCaHneM IIpoIecca Ha 3aHATHH, (EeCTHBAIIC
9KCIIEPUMEHTOB; (PU3MYECKUE OIUMITUAIBI.

3. KanenmapHo-TeMaTH4ecKoe IUIAHMPOBaHUE 7 Kjace

Ne Tema ypoxka Hcnoan3oBanue pUMeYaHue
/o 000py10BaHMS IEHTPA
€CTEeCTBEHHOHAYYHOI U
TeXHOJOTHYeCKOi
HanpasjeHHocTel «Touka
pocTta»

1. BBenenue (14)

BBoanoe 3anstue. Lenn u 3anaun KommbrorepHoe obopyaoBaHue
1 1.1 Kkypca. TexHuka 6€30MacHOCTH.
2. PoJib 3KCIIEpUMEHTA B KM3HU 4YesoBeKa (34)
CucreMa eTMHML, IOHATHE O KommnerorepHoe o6opynoBaHue
2 2.1 MPSIMBIX X KOCBEHHBIX M3MEPEHMSIX
DU3NYECKUI IKCTIEPUMEHT. O6opynoBanue ajs
Buasl ¢pusnueckoro 3kcrepuMeHTa. JIEeMOHCTpauui

ITorpemHocTh n3MepeHus. Bubl
HorpeuHocTel n3Mepenus. Pacuér

3 2.2 MOTPENTHOCTH U3MEPEHUSI.
JlaGoparophast pabota ObopynoBanue uis
«M3mepenue oObeMa TBEPOTO J1a00PaTOPHBIX pabOT U
Tenay. [IpaBuna opopmieHus YUEHHYECKHX OIBITOB
4 2.3 nabopaTopHO pabOTEHI.
3. Mexanuka (84)
PaBHOMEpHOE M HEpAaBHOMEPHOE O6opymoBanue st
5 3.1 JIBHKCHMSL. mabopaToOpHBIX paboT U

YUCHHUYCCKUX OIBITOB (Ha Oaze

I'padnueckoe npejacraBieHue
pag P KOMILIEKTOB 11 OI'D)

6 3.2 JIBMOKCHUS.

Pemenne rpaduyeckux 3angad,
pacyer MyTH U CpeiHeil CKOpOCTH
7 3.3 HEPABHOMEPHOTO JIBUKECHHS.

8 IloHsiTHE MHEPLIMM U HHEPTHOCTHU.




3.4

IlenTpobexHas cuna..

9 3.5 Cuiia ynpyrocTs, CHiia TpEHHUs O6opynoBaHue ajs
nabopaTopHBIX PadoT U
JlaboparopHas pabora patop P
YUEHHUYECKHX OMBITOB (Ha 6aze
«HccnenoBanue 3aBUCUMOCTH
. KoMIIIeKTOB 1t OI'9)
CHITBI YIIPYTOCTH, BO3HUKAOIICH B
NpYy>KUHE, OT CTENeHH JehopManuu
10 | 3.6 TPY>KUHBD).
JlaGopaTtopHas pabota
«Omnpenenenne ko3¢ hurreHTa
11 | 3.7 TpeHusi Ha TpHOOMETpe.
JlaGopaTtopHas pabota O6opynoBanue ais
«HccrnemoBanue 3aBHCHMOCTH 1abopaTOPHBIX PaboT 1
CHWJIBI TPEHUS OT CHJIBI YYCHUYECKUX OIBITOB
12 | 3.8 HOPMAJILHOTO JAaBJICHHUSI.
4. 'mapoctaTuka (124)
13 | 4.1 ITnotHOCTE. 3amaya maps ['epona O6opynoBanue ais
. MOHCTpaLUi
Pentenue 3aga4 MOBLIICHHOM ACMOHCTpal
CJIOXHOCTH Ha pPacyeT MIIOTHOCTH
14 | 4.2 BEIIIeCTBA.
Peuienue 3a1a4 moBbIIIEHHOMN O6opynoBanue ajs
15 | 4.3 CJIOHOCTH JIEMOHCTpAIUN
JlaBineHue *KUIKOCTH M ra3a. 3aKoH
16 |44 INackans
17 | 45 Coo01iarImuecs: CoCy/Ibl.
JlaboparopHas padota O6opynoBaHue ais
18 | 4.6 «M3roToBnenne Moneny (QOHTAHA abopaTOPHBIX paboT U
YUEHHUYECKHX OMBITOB (Ha 6aze
JlaboparopHas pabora
KOMIUIEKTOB 1t OI'D
19 |47 «UWzroroenenne Mozaenu (OHTaHA
3akoH Ilackans. [laBieHue B
JKUJKOCTSX U ra3ax.
I'uapaBinyecKkre MaIvHBI.
20 | 4.8 Coo0maromuecs: CoCy/Ibl.
BrrtankuBaroniast cuiia. 3aKoH O6opynoBanue ajs
21 [ 49 Apxumena. JIEMOHCTPAIIHIA
JlaGoparophast paborta ObopynoBanue Juis
«BpIsICHEHUE YCTIOBUS TUIABAHUS nabopaToOpHBIX PaboT U
22 | 410 | teny. YICHHYECKUX OTBITOB
bitok 3anay Ha 3akoH Ilackans, ObopynoBanue JIs
23 [ 4.11 3aKOH ApXuMmesa. JIEMOHCTpAIAN
brok 3amau Ha 3akon [lackans,
24 | 4.12 3aK0H ApxuMmena.
5. Crartuka (104)
25 | 5.1 bnok. Peruar. ObopynoBanue is
JIEMOHCTpaLUN
PaBHOBecue TBep/bIX T€l. MOMEHT
26 | 5.2 cuibl.IIpaBuino MOMEHTOB.
Hentp Tspxectn. UccnenoBanue O6opymoBanue st
27 5.3 Pa3TUIHBIX MEXaHMIECKUX CUCTEM JIEMOHCTpAITHA
28 KoMOunupoBaHHEIE 3a/1a4H,
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WCTIOJIB3YSI YCIIOBUS PABHOBECHSL.

KomOuaMpoBaHHBIC 3a/1a4H,

29 |55 WCIIONIB3YSl YCIIOBUSL PABHOBECHS
JlaGopaTtopHas pabota O6opynoBanue ais
«M3rotoBieHne paboTArOIICH abopaTOpPHBIX PaboT 1
cuctembl 0J10k0BY». OdopMiecHue YYEHUYECKHX OIBITOB (Ha Oa3e
30 [ 5.6 paboThL. KOMIUTIEKTOB st OI'D
Pabota Hax mpoekToM «BIOKM.
JlaGopaTtopHas pabota
«M3roToBnenue padoTaroreit
31 | 5.7 CUCTEMBI OJIOKOBY.
JlaGopaTtopHas pabota O6opynoBanue ais
«M3roToBnenue padoTaroreit 1a0OPaTOPHBIX paboOT U
32 |58 CHCTEMBI OJIOKOBY. YUEHHYECKHUX OIBITOB
33 |59 Odopmierne padbOTHI. Kommsrorepaoe ob6opynoBanue
34 | 5.10 | 3amuTa NPOCKTOB.
KajennapHo-TemaTnueckoe IVIAaHUPOBaHMe 8 Kiace
Tema ypoka Hcnonb3oBanue NpYMEYaHUE
No odopynoBaHust LeHTpa
e eCTeCTBEHHOHAYYHOW U
TeXHOJIOTHYECKOH
HanpasJjienHocteli «Touka pocra»
1. BBenenue (14)
Broanoe 3anstue. Lenu u 3agaun Kommbroreproe o6opynoBanue
1 1.1 | xypca. Texanka 6€30aCHOCTH.
2. TenioBble siBjaenusi (12 u)
PazHooOpasue TenIoBbIX SIBICHHH. KommerorepHoe obopyaoBaHue
2 2.1 | TemoBoe pacimipeHne Tell.
JlaGoparophas pabora ObopynoBanue s
«V3MeHeHus ITTMHBI Tea PH nabopaTopHBIX PaboT M YUSHHYECKHX
3 2.2 | HarpeBaHWU W OXJIAXKICHUM. OTIBITOB
Tenmonepenaua Habmronenue O6opynoBaHue sl IEMOHCTpAIAN
TETIONPOBOTHOCTH BOJIBI U
4 2.3 | Bo3nmyxa.
JlaboparopHas pabota O6opynoBanue ajis
«M3MepeHue yenbpHOM nabopaTOPHBIX PabOT U YUCHHUYESCKUX
TETIOEMKOCTH Pa3THYHBIX OTBITOB (Ha 6a3e KOMIUIEKTOB JIJIsI
5 2.4 | BemmecTB». oro
[TnaBieHue U OTBEpJICBAHUE.
JlaGoparophast padota «OTanBKa
6 2.5 | mapaMHOBOTO COJNJATHUKAY
JlaGoparopnas pabota ObopynoBanue s
«Habmonenue 3a riaBjIeHueM n1a00paTOpHBIX PadoT M YUSHHUYECKUX
7 2.6 | n1pga» OIIBITOB
Pentenne onmmMmuagHeIx 3a1a4 O06opymoBaHue ISl AEMOHCTPAIIHIA
8 2.7 | Ha ypaBHEHHE TEIIOBOTo OajlaHca
Pemenne onumMnuagHbIxX 3a1a4 ObopynoBanue 11 AEMOHCTPALANA
9 2.8 | Ha pacy€T TemIOBBIX MPOIECCOB
10 | 2.9 | JlaGoparopus KpucTaLiorpadu.
11 | 2.10 | Mcnapenne u KOHEHCAIIHS. OG6opyoBaHKE sl IEMOHCTPAIAI




CocraB atmMocepsl,
HaOIIoACHHE ITepexoa
HEHACHIICHHBIX TTAPOB B

O6opynoBaHue sl IEMOHCTPAIAIA

12 | 2.11 | HachllcHHBIE.
BrnaxxHocTh BO3yXa Ha pa3HbIX ObopynoBanue 1 AEMOHCTpALANA
13 | 1.12 | koHTHHEHTaX
3. DuekTpHyeckue sisjieHus (84)
Muxkpomup. Moaenu atoma, ObopynoBanue 1 AEMOHCTpALANA
14 | 3.1 | cymecrBoBaBmme g0 Hadana XIX
HcTopust OTKpBITUS U IEUCTBUSA Kommbrorepaoe o6opynoBanue
15 | 3.2 | rampBaHMYECKOro JIEMEHTA
Uctopus cozpanust 3neKTpoGopHO
16 | 3.3 | mamunb
OmbiTe! BonbTa. DeKTprdecKuiz Kommbrorepaoe ob6opynoBanue
17 | 3.4 | TOK B AyEKTpOIUTAX.
Pemenne onumMnuaaHeIx 3a1a4 Ha ObopynoBanue 1 AEMOHCTpALANA
18 | 3.5 | 3aKOHBI HOCTOSTHHOTO TOKa
Habnronenue 3aBuUCUMOCTH O6opynoBaHue sl AEMOHCTpAIAi
COTIPOTHBIICHHUSI IPOBOTHUKA OT
19 | 3.6 | remmeparypsi.
JlaboparopHas pabota O6opynoBanue s
«Ormpenenenne CTONMOCTH 1ab0PaTOPHBIX padOT M YICHUIECKIX
M3pPACX0JJOBAHHOU 3JIEKTPOIHEPTUN OnbITOB (Ha 0a3e KOMIUIEKTOB JIsI
M0 MOIIHOCTHY TIOTPEOUTENS U TIO oo
20 | 3.7 | cuérumky»
3.8 | PemeHne onmMmua HbIX 33029 O6opynoBaHue ISl AEMOHCTpAIAi
21 Ha TEIJIOBOE JIEHCTBUE TOKA
4. JnekTpoMaruuTHbIEe ABjJaeHUsI (34)
DNEeKTpOMarHUTHBIC SBICHUSL. O06opynoBanue I AEMOHCTpAIANA
22 | 4.1 | DnexTpom3MepuUTENbHBIE MTPHOOPHL.
MarnuTHas anomanusa. MarHuTHele O6opynoBaHue ISl AEMOHCTpAIAi
23 | 4.2 | Oypum
PasnoBumnocTn
24 | 4.3 | anmeKTpOJBUTATEINECH.
5. OnTuyeckue sipaenus (74)
HcTOYHMKHY CBETa: TCILIOBEIC, O06opynoBaHue s IEMOHCTpAIUi
JIOMUHECIICHTHBIE
25 | 5.1
OKCTepUMEHT HaOII0CHHE.
5.2 | MHorokpatHoe H300pakeHHe
MpeMeTa B HECKOJIBKHX TUTOCKHIX
26 3epKajax.
M3roToBUTH NEPUCKOIL U CETO O06opynoBaHue s IEMOHCTpAIAN
27 | 5.3 | momomisto MPOBECTH HAOIIOIEHUS
[IpakTudeckoe HCIOIb30BaHUE O6opynoBaHue sl IEMOHCTpAIAN
BOTHYTBIX 3€pKaj
28 |54
3pUTENbHBIC WILTIO3HH, O6opynoBaHue sl IEMOHCTpAIU
5.5 | mopoxnaemble mperoMIICHHEM
29 cBeTa. Mupaxu.
Pa3BuTHE BOJIOKOHHOH ONTHKH
30 | 56




Hcnonp30Banue 3aKOHOB CBETA B

31 | 5.7 | TexHuke
6. YesioBek n mpupoaa (34)
32 | 6.1 | ABromaTruka B HallleH KU3HU . KomnbrotepHoe 000pyaoBaHue
33 | 6.2 | Pamwmo u TeneBuzcHNE
AJbTepHATHBHBIC HCTOYHUKH
34 | 6.3 | sHeprun. Bujsl anekTpocTaHui
KajiennapHo-teMaTn4eckoe IJaHHpoBaHue 9 KJace
Tema ypoka Hcnonn3oBanue NIpUMEYaHUE
000py/10BaHMS LIEHTPA
Ne €CTeCTBEHHOHAYYHO! 1
/o TeXHOJO0THYeCKOil
HanpasJieHHocTel «Touka
pocTay»
1. BBenenue (14)
Broanoe 3anstue. Lenu u 3agaun Kommsrorepaoe o0opyaoBanme
1 1.1 Kypca. TexHrka 6e30MacHOCTH.
2. Kunematuka (7 4)
CriocoOb1 onMcanus Ob6opynoBanue st
2 2.1 MEXaHUYECKOTO ABMKECHUS JIEMOHCTpAaIni
[IpsiMonuHEHOE paBHOMEPHOE O6opynoBaHue 1
JBIDKEHUE TI0 TIOCKOCTH? CMOTps JIEMOHCTpALINI
3 2.2 U3 KaKOUW TOUYKH HAOIOIATh
OTHOCUTENBHOCTD ABU>KCHHUSI. O6opynoBaHue 1
4 2.3 CrnoxeHue TBHKCHHN. JIEMOHCTpAaIni
JlaboparopHbie pabOTHI: O6opynoBanue s
«3yuyeHue TBUKECHUS CBOOOIHO 71a00paTOPHBIX paboOT U
naarouero renay, «Mzyuenue YYEHUUYECKHX OIIBITOB
5 2.4 JIBIDKEHUS TeJa 10 OKPYKHOCTHD
Kak u ky/a nosnerena BUITHEBAs Ob6opynoBanue st
Koctouka? Pacuer Tpaekropuu JEMOHCTpPALIMA
JIBIDKCHUS Tl M TIEPCOHAKEH
6 2.5 pacckaszoB P.Pacna o MronxayseHe
Hcropuieckas peKOHCTPYKIIHS Ob6opynoBanue st
ombITOB ["amuies o onpeeIeHuro JIeMOHCTpanuii
7 2.6 YCKOpEHHUS g.
Omnpenenenre CKOPOCTH Ob6opynoBanue st
PaBHOMEPHOTO JIBMXKEHUS MTPU JEMOHCTpALUi
UCIIOJIb30BaHNUH TPEHaXepa
8 2.7 «OeroBast JOPOKKay.
3. Innamuka (84)
Cuna Bomwm, cuina yoexIeHus Uil O6opynoBanue ams
9 3.1 cuiia - pU3nYecKasi BeIMIruHa? JEMOHCTpalui
JlaGoparopHast pabora: Ob6opynoBanue st
10 | 3.2 «3Mepenune Macchl Tenay 71ab0paToOpHBIX PadOT U
. YUEHHYECKHX OIBITOB
JIBIbKeHMe Tena Moy IeHcTBueM
11 | 3.3 HECKOJIbKHUX CHUJI
JBI>KeHME CHCTEMBI CBA3aHHBIX Ob6opynoBanue st
12 | 3.4 TEN JIEMOHCTPAITHIA
Jlaboparophbie paboThl: «3yueHue O6opynoBaHue s
13 TPEHUS CKOJIbXKEHUSD) 1a00paTOPHBIX paboOT U




3.5

YUYCHHUYCCKUX ONBITOB

JnHaMmuKa paBHOMEPHOTO IBIKEHUS

O6opymoBanue s

14 | 3.6 10 OKPYKHOCTH JIEMOHCTpAaLUH
Hcropus pa3BUTHS NPEACTaBICHUHI Ob6opynoBanue st
15 [ 3.7 o Beenennoii. ConnevHasi cuctema. JEeMOHCTPaLIUii
OTKpBITUS HA KOHYMKE TIepa. Ob6opynoBanue st
IIepBble UCKYCCTBEHHBIE CITyTHUKU JEMOHCTPALIMIA
16 | 3.8 3emun.
4. Umnyabc. 3aK0H coxpaHeHHs HMITYJIbca (34)
17 | 4.1 Kax BBI siXTy Ha30BeTE... KommesrotepHoe 000py10BaHue
18 | 4.2 PeakTrBHOC IBHKCHHE B IIPUPO/IE.
Paccnenosanue JITII ¢ nomomisto Kommnerorepaoe o0opynoBanue
19 [ 4.3 3aKOHa COXpAHECHHUS HMITyJIbCa
5. Craruka (24)
JlaGopaTtopHas pabora: O6opynoBanue 1y
«OmpeneneHune ICHTPOB Macc mabopaTOpHBIX PabOT U
20 | 5.1 pa3IMuHBIX TEJ (TPH CII0co0a) YYEHUYECKHX OIBITOB
[IpumeHeHue MPOCTHIX MEXAHU3MOB B KommsrotepHoe 000py10BaHne
CTPOMTENILCTBE: OT 3EMIITHKH JIO
21 | 5.2 Hebockpeda
6. Mexannuyeckue KoJjie0aHusi M BOJHBI (34)
22 |6.1 Buabsl MasiTHUKOB M UX KOJ€OaHUi O6opynoBanue s
23 | 6.2 UYro nmepeHOCUT BOJTHA? JICMORCTpatH
KonebarensHble CHCTEMBI B IPUPOJIE U
24 |6.3 TEXHUKE
7. DJIeKTPOMarHuTHbIE KOJ1e0aHUsI M BOJIHBI (24)
7.1 DKcrepuMeHTaIbHasI TPOBEPKa Kommsroreproe o0opyaoBanme
25 cBOMCTB DM BOJH.
HccnenoBanue 31eKTpOMarHuTHOTO KomnerotepHoe obopynoBaHue
26 | 7.2 n3nyderns CBY-neun
8. Ontuka (44)
. U3roTtoBnenue Moenu KommnberotepHoe 000py10BaHue
27 | 8.1 KaJIei1ocKoTa.
DKcriepuMeHTaNbHas MPOBEpKa Ob6opynoBanue st
28 | 8.2 3aKOHA OTPAKEHUS CBETA. JIEMOHCTpAaIUi
JlaGoparopHast padora: Ob6opynoBanue s
8.3 «M3Mepenue mokaszaresst 71abopaTopHBIX PadOT U
29 MIPEJIOMJICHUS BOJIBD) YYEHUYECKHX OIBITOB




T

Kak oTnuyarorcs rnokasarenu
MpEeIoOMJIEHHUA LBETHOIO
CTCKJ1a

OGopynoeanue st
JIEMOHCTpaLMUi

9. Ou3HKA ATOMA H ATOMHOI0 siipa (4u4)

N

[Nornomenue u HCIyCKaHHEe CBETa
aroMamMu. ONTHYECKHE CIIEKTPbI.

Usmepenue KITJ1 conneunoii Garapeu

Briusinue paanoakTHBHBIX
M3JTyYeHHH Ha )KUBBIE OPraHHU3Mbl

CrniocoObl 3aLMTBI OT
PaJMOAKTHBHBIX H3]1yYeHHH

Komnbtoteproe obopynosanue ‘
KomnsiotepHoe o6opyaosanue

30 | 8.4

31 9.1

32 |92

. 33 (93

34 |94
COI'JTACOBAHO

HpOTOKOﬂ 3acelaHusl METOJAHUYIECKOIro

0OBEIMHEHHs YUHTEICH MaTEMaTHKH,

sH(OpMATHKH, QU3MKH, TEXHOJIOTHH H OBX

MBOY COIII Ne 13 um.A.M.I'ap6y3a

ot 29 a

/

4

24 roga Nel

W.B. BopoiuHa

COT'JIACOBAHO
3amegcTUTEN JMPEKTOPA 1O YBP
%Wﬁiﬂ JLWU. IlleneBepet
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