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PABOYAA TIPOI'PAMMA

BHEYPOYHOM AeATEeIbHOCTH
«3anuMaTebHas GUIHKa»

Touxa pocra
o OOIT ocHoBHOrO 001IET0 0OPa3OBAHMS

Vposens obiiero o6pazopanus (kiace): ocHOBHOe obiiee obpazoBanue, 7 - 9 Knaccer
KomuecTso gacos: 35 gacos (7 xnacc), 35 4yacos (8 knacc), 34 gaca (9 kiacc)

Yupurens: Xamnsaunos b./1.




IMosicuuTeibHAS 3aANMCKA

PaGouast mporpaMMa BHEYPOUHOM AeSTeNbHOCTH 110 (U3MKe IS 7 - 9 KiTaccoB cocTaBjieHa
HAa OCHOBE MPHMEpHOH mporpammel mo ¢usuke aia 7 — 9 «ITpoceemenue», 2017 H
COOTBETCTBYET
- ®enepansHoMy 3akony «O6 obpasosanuu B Poccutickol Deneparuu» Ne273-®3 01 29.12.2012
roja;

-DeepanbHOMy — 06Pa3OBaTENLHOMY — CTAHIAPTy — OCHOBHOrO  00MIEro o0pa3zoBanus,
yTBepIKIEHHOMY npHKazom Munucrepersa oOpasoBanus 1 Hayku PO Nel897 ot 17.12.2010 rozna;
-IIpukasy Muuucrepcra obpasosanus u Hayku PD Nel577 or 31.12.2015 m O BHecenuu
y3MeHeHu#l B (elepanbHbl 006pazoBaTeNbHBI CTAHAAPT OCHOBHOrO o0mIero 0b6pasoBaHHs,
yTBepXKIEHHBI npuKkasoM MumucTepetBa obpasopanus u Hayku PD» Nel897 ot 17.12.2010
roaa»

-O6pa3oBaTenbHOM MporpaMMe OCHOBHOTO 00MIero 00pasoBaHus;

-Yuebromy mnany OV,

- TIpuMepHO# IporpaMmMe 0CHOBHOTO 06miero o6pasosanus 1o Qusnke (6a3oBblil ypOBEHB).

ITporpamma paccuMtaHa  Ha 35 wacos — | yac B Hezelo B 7 Kiacce, 35 4acoB — 1 gac B
Heneno B 8 knacce, 34 yaca — 1 4ac B HeJiemo B 9 kiacce.

Jlannas paGouas mporpamMMa BHEYPOUHOH [eSTeNbHOCTH IO (u3uke anst 7 — 9 KIaccoB
cocrasiena Ha ocaore OOIT 000 MBOY «Xomyn-Ysypekas COILI uvernn Spasmeesa [11-H.D»
M ¢ y4ETOM METOJMYECKHX pEKOMEHJAliii 10 CO37AaHui0 M (QYHKIHOHUPOBAHHIO B
0011e00pa3oBaTeNbHEIX OPraHU3aysX, PACHOJIOKEHHBIX B CEIbCKOH MECTHOCTH H MabIX
ropojax, IEHTPOB 06PA30BAHMS ECTECTBEHHO-HAYYHOH M TEXHONOTHYHOH HAIpPaBIEHHOCTEH
(«Touka pocra») (YTBepKIeHBI pacropsbkeHmeM MuHUCTEpPCTBA MpOCBENIeHUs Poccuiickoi
@enepanun ot  12.01.2021 r. Ne P-6) u mpemycmMaTpdBaeT MpPOBENCHHE 3aHATHH C
HCIIONb30BaHKeM 000pyroBaHus 1ieHTpa « Touka poctay

[lnannpyemble pe3yabTAThl OCBOEHHSI MNPOrpaMMbl BHEYPOYHOH  JIeATEIbHOCTH
«3anumarensbHas Quiuka» (¢ mcnoib3osanuem obopynosanns «Touka pocra») B 7-9
KJaccax.

Peanmusanus nporpaMMEbl CrioCOOCTBYET JOCTHIKEHHIO CIEAYIOIUX Pe3yabTATOB:
JIHuHOCTHBIC:

B cepe AUYHOCTHBIX YHUBEPCATBHBIX YUeOHBIX IEHCTBUH yHaIuXCs:

* y4eOHO-TTO3HABATENLHEIN MHTEPEC K HOBOMY y4eOHOMY MaTepHaly  criocobam pelieHus HoBOI
3a1auu;

* OpHEHTallWsl Ha MOHMMaHWE IPWYMH yCTieXa BO BHEY4YEOHOW [eATEeIbHOCTH, B TOM YHCJIE HA

caMoaHal3 U CaMOKOHTPOJIb PEe3yJibTaTa, Ha aHalli3 COOTBETCTBHSA PE3YIIETATOB TPCGOBaHIfIﬂM
KOHKPETHOM! 3axauu;

* CIIOCODOHOCTB K CaMOOLIEHKE Ha OCHOBE KPUTEPHER YCHELUIHOCTH BHEYYEOHOH NEeATEIbHOCTH;
Obyuarouuiics NOIYHUM 803MOICHOCL O/ist POPMUPOBAHUSL
* BHYTPEHHEH IO3MLUHU IMIKOJbHUKA HA YPOBHE TIOJOXKMTEIBHOIO OTHOLIEHMS K IIKOIE,

NOHMMAaHUs HEOOXOIUMOCTH yYEHHS, BRIPAXKEHHOrO B IpeobiianaHud yueOHO-II03HaBaTENbHBIX
MOTHBOB;

° BEIPAXKEHHOW yCTOMYNBOH yueOHO-TI03HaBaTeIbHONH MOTHBAITMH YUSHHUS;
° YCTOHYHMBOro y4eOHO-[103HABATENbHOT0 HHTEepeca K HOBLIM OOIIMM criocofam pelieHus 3a1a4.

MeTanpeameTHbIe:

B ciepe peryaITHBHBIX YHHBEPCATLHEIX YUEOHBIX JIEHCTBUH YHAIMXCS:
° IJIaHHPOBAThk CBOH ﬂCﬁCTBHﬂ B COOTBETCTBUM C [OCTARIEHHOH Sanaqeﬁ H YCJIOBUAMHA ec
peau3alyi, B TOM YHCJIE BO BHYTPEHHEM Hilane;

® YHUATHIBATH YCTAHOBJICHHBIC TIPaBUJIA B IINTAHWPOBAHWUHN 1 KOHTPOJIE crocoba PELIEHMS,



* OCYIIECTBJIATh UTOTOBLIH M ITOINAroBhIM KOHTPOJIb 110 Pe3yJIbTaTy:

* OIGHMBATH MPABUJILHOCTH BBINOJHEHMS IEHCTBHS HA yPOBHE aIeKBATHOH PETPOCTIEKTUBHOM
OLICHKH COOTBETCTBHS Pe3yJILbTaToOB TPeOOBAHUAM TaHHOMN 3a/1a4l M 3a1a4HON 00IacTH;

* a[IeKBATHO BOCIIPUHUMATD ITPEJIOMKEHNS U OLICHKY YUHTeNelH, TOBapHIIEH, pOIUTENICH | APYTUX
JFOLEH;

° pa3nu4aTh crocod u pesynpTaT AeHCTBHA.

Oﬁyuarou;.m?cﬂ ROJYYUNT 603MOINCHOCNL HAYHUIMCA!

* B COTPYZHUYECTBE C YUUTENIEM CTaBUTH HOBBIE yUeOHBIE 3a1a4M;

* IPOSIBIISTH [I03HABATENBHYIO HHUIHATUBY B yueOHOM COTPYHHYECTBE;

° CAMOCTOSTENLHO aleKBaTHO OLIEHHWBATH NPABHIIBHOCTH BBINOJHEHHs ACHCTBHS M BHOCHTbH
HeoOX0IMMble KOPPEKTHBEI B UCTIONHEHHE KaK 110 X0y €ro peaiu3alyy, Tak ¥ B KOHIE JIEHCTBHS.

B cepe mozHaraTenbHBIX YHHBEPCATBHBIX YIeOHBIX A€HCTBUI yUalTUXCS:

* OCYMIECTBIISTH MOMCK HEOOXOAUMON WH(OPMAIMHU IUTS BHIIONHEHHS BHEYYEOHBIX 3aJaHHH C
HCIIONB30BaHHEM Yy4eOHOH JMTepaTyphl W B OTKPHITOM HH(GOPMALMOHHOM IPOCTPAHCTBE,
SHIMKIONENUH, CIIPABOYHMKOB (BKJIIOUas 3IEKTPOHHBIE, LH(QPOBBIE), KOHTPOIHUPYEMOM
TIPOCTPaHCTRE

Hurepuera;

° OCYIIECTBIIATD 3aNHUCh (PUKCAIMIO) BEIG0POUHOM HHBOPMAIIUH 00 OKPYIKAIOLIEM MUPE U O cebe
caMoM, B TOM YHCJIE C TOMOLIEI0 HHCTPYMEeHTOB UKT;

* CTPOUTE COOOIIEHMS, IPOEKTHI B YCTHOM U MUCEMEHHOM (hopme;

* IPOBOJIUTEL CPABHEHHUE M KIIacCU(DUKAIMIO 110 3aJaHHBIM KPUTEPHSIM;

* yCTaHaBJIMBAThL IPHUYHHHO-CIIE/ICTBEHHEIE CBI3H B H3y4aeMOM KPyre SBIeHUH;

* CTPOMTH pACCyXJeHWs B (opMe CBSI3H . IPOCTHIX CYXAeHHH 00 0ObexTe, €ro CTPOEHHH,
CBOWCTBax M CBSI3aXx,;

Obyuaiowuiica noryuum 603MONCHOCTIb HAYHUMbCA:

® OCYIIECTBIISATE PACIIMPEHHBIH MOUCK HHPOPMAIIMH ¢ HCIIOIL30BAHHEM pPecypcoB OHONMHOTEK H
cetu UnTepHeT;

° 3amuchiBaTh, (HUKCHPOBATh HHGOpPMANMIO 00 OKPYKAIOIIKX SBICHHUSIX C IOMOLIBIO
uHcTpymenToB UKT;

* OCO3HAHHO ¥ IMTPOH3BOJBHO CTPOUTH COOOIIEHUS B YCTHON U MUCEMEHHOH (hopMme;

° OCYIIECTBIATH BhIOOp Haubonee 3 GeKTHBHBIX CIIOCOO0B pelleHus 3a1ad B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBHI;

¢ CTPOMTH JIOTUYECKOE pacCyXJACHHE, BKIIIQUAIIIEE YCTaHOBIIEHHE HPKHHHHO-CﬂeﬂCTBeHHBIX
CBA3CH,

* MOTr'yT BBIHTH Ha TeopETquCKI/Iﬁ YPOBCHE PEHICHH 3a1a4: PEUICHHUE 10 OMPEACIIEHHOMY IIJIaHy,
Blla€HHE OCHOBHBIMH IIpHEMaMH PEIleHNsA, OCO3HAHUA NEATEJIEHOCTH I10 PEMIEHHMIO 3a1auH.

B cdepe koMMyHHKATHBHBIX YHUBEPCATBHBIX YUCOHBIX JCHCTBHI YIAIIIXCS:

* aJICKBATHO HCIIOJIB30BaTh KOMMYHHKATHBHEIE, TIPEXK/IE BCETO - PEUERbIE, CPEICTRA IS PELICHHS
PasIUYHBIX KOMMYHHMKATHBHBIX 3a7a4, CTPOMTH MOHOJIOIHYECKOe CcoOOlleHune, BIANETh
JManoruyeckoi Gpopmoli KOMMYyHHKALMH, HCIIONb3Ys, B TOM YHCIE CPEICTBA M HHCTPYMEHTHI
WKT u nuctaHIiiaoHHOro obmeHus:

® [ONYCKaTh BO3SMOMKHOCTb CYINECTBOBAHMS Y JIFOJEH PasIMuHBIX TOUYEK 3PEHHMS, B TOM YHCIIE HE

COBIAJAIOMIUX C €ro COOCTBEHHOH, U OPHEHTHPOBATHCS HA TO3UIMIO MApTHEpPA B OOIICHHU U
B3auMOJICHCTBHUH,

YUUTBIBATE DPA3HBIC MHEHUS W CTPEMHTBCS K KOOpPAMHALHUH Ppa3IMYHBIX [MO3HIUH B
COTPYAHUYECTBE;

* GopMyHPOBATE COGCTBEHHOE MHEHUE H TIO3HIUIO;

° IOrOBApUBATLCS U NPUXOIUTH K OOINEMY PEIICHHUIO B COBMECTHOH NEATENBHOCTH, B TOM YHCIIE
B CUTyallnn CTOJKHOBCHUA MHTEPECOB,;

O6yuaiowuiica noxyuum 603MoACHOCTb HAYHUNBCA.:

® YUHTBIBATh U KOOPAMHHAPOBATEL B COTPYMHUYECTBE OTIUYHEIE OT COOCTBEHHOHN HO3UIIUU IPYTHUX
JIIOMEH;



* YUMTHIBATH Pa3HbIE MHEHUS H HHTEPECH H 000CHOBBIBATE COOCTBEHHYIO MO3UIIUIO;

¢ TOHAMATEH OTHOCHTEIBHOCTS MHEHMH ¥ TIOAX0I0B K PELICHHIO TPOOIEMBI;

¢ apPryMEHTHpPOBATH CBOIO IO3MLMIO H KOOPAMHMPOBaTh €e C MO3MIMAMH IapTHEPOB B
COTPYQHMYECTBE IPU BEIPabOTKE 001LEro peIeHns B COBMECTHOM AEATETBHOCTH;

* 3a/aBATh BOIPOCHL, HEOOXOAMMBIE MJIsi OpraHM3allMd COOCTBEHHOW JEATEIbHOCTH H
COTPYOHUYECTBA C TAPTHEPOM;

* OCYWIECTBIATH B3AUMHBIM KOHTPONL M OKa3biBaTh B COTPYIAHHYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIb.

ITpeamernbie:

- OPHEHTHPOBATECA B HABJICHHAX H o0BexTax OKpy»Xarollero Mupa, 3HaTbhb IpaHHIbl HX
OPpUMEHHUMOCTH,

- IOHUMAaTh OIPENCIICHUA ¢H3H‘ICCKHX BEIIMYHMH W IIOMHHTE OIIPEAEIISAIONTHE (l)OpMYJ'[H;

- IOHHMAaThk KaKuM QJHBHLICCKPTM TIIPHHIIAIIAM W 3aKOHaM IMOAYHHAKTCA TE€ UIIH HHBIC 00BEKTEI U
ABJICHUA IIPUPOJIBIL]

- 3HAHHME MOIEJIH IT0MUCKa pELUBHHﬁ IJIsI 33044 110 Cl)ﬁ3HKe;

- 3HaTh TEOPETHYECKHE OCHOBLI MATEMATHKH.

- IPHMEHATh MOOEITH SIBJIEHUH U 00BEKTOB OKPYIKaKOIIET0 MHpPa,

- AaHAJTM3HPOBATL YCIIOBHE 3a1a4H;

- HGPC(l)OpM}'J'[HpOBaTB H MOJCIHPOBATDE, 3aMCHATE HCXOAHYIO 3a0aqy ﬂperﬁ;

- COCTaBJIATH IIJIAH PEIICHUS,

- BBIABUTATE W MMPOBEPSATE MPEIaraéMale OIIS PEIEHNs TUIIOTE3bI;

- BIIaJIETL OCHOBHBIMH YMCTBEHHBIMY OTIEpAllHAIMM, COCTABIISIIOITMMHU ITOMCK PEIIEHH 3a0aq9H.

Coneprkanne nporpaMMbl BHEYPOYHOH 1eATEILHOCTH

7 kiaace

Beenenme. Bronnoe 3anstue. Lenu u 3amaun kypca. Texuuka 6e301aCHOCTH.

PoJb 3xcnepuMeHTa B JKH3HE Ye/0BeKA.

Teopus: W3y4uTb OCHOBBI TEOPUH TOTpemrHOCTed. [TOrpemHocTH NPAMBIX M KOCBEHHBIX
M3MEpPEeHHH, MaKCHMalbHasd IIOrPELIHOCTh KOCBEHHBIX HW3MEPEeHHH, Y4YeT MOTperHocTel
M3MEPeHUH NpH MocTpoeHuu rpapukoB. Ilpencrapnenue pe3ynsTaToB H3MepeHHH B (opme
Tabmui u rpadgukoB.

lpaxmuxa: OCHOBBI TEOPHH HOTPELIHOCTEN PUMEHATE TIPH BBITONHEHHH SKCIIEPHMEHTATBHBIX
3aj1a4, TIPaKTUYECKUX paboT. (¢ uenoab3osannem obopyaosanns «Touka pocra»)
Xapaxmepucmura ocnosnvix 6U006 OesAmenvHOCHIL

[IpuBomnte mpumeps! 06bekToB usyueHus Gusuku (punMueckue spueHus, GUIUUECKOE TENO.
BEIECTBO, (usudeckoe nose). Habmonars u ananusuposath hu3HIecKue sBieHus ((pHKCHPOBATH
U3MEHEHHsSI CBOWCTB OOBEKTOB, CpaBHHMBaTb uX H 0000mare). [lo3HaKOMHTBCS C
OKCIIEPUMEHTAIBHBIM METOJOM HcciaefoBaHmst npupoasl. COopka mpuOOpOB B KOHCTPYKIIHIA.
Hcnonb3oBauue M3MEpHTETbHBIX [MPUOOPOB. BeImonmHeHWe 1aGOpaTOPHBIX H IIPAKTHYECKHX

paboT. JlHarHocTuka u ycTpaHEHHE HEHMCIpaBHOCTEH NpuGopoB. BhicTpampaHHe THIIOTE3 Ha
OCHOBAHMHU UMEIOLIUXCS IAHHBIX.

Mexannka.

Teopus: PaBnoMepHOE B HepaBHOMEPHOE JBHKeHHe. ['paduueckoe MpenCcTaBIeHHE BHKEHUS.
Pemenue rpaduueckux 3anau, pacuer myTH u cpenHeil CKOPOCTH HEPABHOMEPHOTO [IBHIKCHHS.
[lonstue nuepumn u mueprHocTH. LlenTtpobexnas cuma. [lpuMenenue NaHHBIX (H3HUECKHX
TNOHATHH B H3HEIESTENLHOCTH YenoBeka. Culla ypyrocTy, CHia TPEeHHS.

Ipaxmura: VccnenoBaHne 3aBUCHMOCTH CHIIbI YIOPYTOCTH, BO3HHKAIOIICH B IPYXKUHE, OT
crenenn Aedopmanun npyxuHsl. Onpenenenve koshduimenta Tpenust Ha Tpubomerpe. (¢
HCNO/Ib30BaHNeM o0opynoBanusa «Touka pocray)

Wccnenopanue 3aBHCHMOCTH CHJIBI TPEHUS OT CHITbI HOPMATLHOTO JABJICHHUS.



Xapaxmepucmura 0cHOBHBIX 6U006 OCSMENbHOCIU!

Ananus tabmui, rpagukos, cxeM. [Touck 06bacHeHUs HAOIIFOIaEMbIM COOBITHAM. Onpeﬂeﬂemie
CBOMCTB IIPHGOPOB IO UEPTENAM W MOZEISIM. AHATH3 BOHUKAFOLIMX MPOOIEMHBIX CHTYalHH.
N306paskaTh CHCTEMY KOOpIMHAT, BBIOHpaTh TENO OTCYETAa M CBA3BIBATE €r0 C CHCTEMOH
KoopauHaT. Mcnons308aTh CHCTEMY KOOPAUHAT JUTS M3yYeHHUs IIPSIMOTHHEHHOTO IBHKCHHUS TETIA.
C6opka mpuGOpPOB M KOHCTPYKIHMiA. VCIONb30BaHHE H3MEPUTENBHBIX TTPHOOPOB. Breimonuenne
1a6OPaTOPHBIX ¥ MpaKTHYecKHX paboT (¢ uenoab3oBanneM ofopynosanus «Touka pocTa»).
JIMarHoCTHKA ¥ yCTpAaHEHHe HEHCIIPABHOCTEN MpubOpPOB. BicTpanBanue rumoTe3 Ha OCHOBAHUH
MMEIOIIUXCS JaHHBIX. KOHCTpYHpOBaHHE M MONEIMpOBAHHe. BEpImonHeHWe 3a[aHii 110
YCOBEpILICHCTBOBAHMIO MPHOOPOB. Pa3paboTka HOBBIX BAPHAHTOB OMBITOB. Paspabotka H
IIpOBEpPKa METONMKM SKCTIEPUMEHTAILHON padoThl. PaboTa B Maiblx rpynmnax. AHaIH3HPYIOT,
BEIOMPAIOT H OOOCHOBBIBAIOT CBOE pelueHue, AeicTeus. [IpefcTapieHue pe3yJbTaToB NapHOH,
TPYIIOBOM NESTEeNBHOCTH. YUacTHe B JMalore B COOTBETCTBHH C IIpaBUIIaMH pEYEBOrO
TIOBEICHUSI.

I'mppocraTuxa.

Teopus: 3axon Apxumena, 3akon Ilackans, THAPOCTATHYECKOE AaBIEHME, COOOIIAROIIUECH
COCY[Ibl, THAPABIMYECKHAE MAIIMHBL.

Ilpaxmuxa: 3a0ayu; BHITAIKABAIONIAS CHIA B Pa3IMYHBIX CHCTEMax; NPHOOpPE! B 3anadax
(coobrarorpecs: CoCyIpl, THAPABIHYECKHUE MAITUHEI, PhIYary, OJI0KH).

BKCHCPHMCHTE[HBHBIC 3a0aHHg:

1 )uzmepenue cunsl Apxumena,

2)u3MepeHre MOMEHTA CHJIB, IEHCTRYIONIETr0 Ha phluar,

3)u3mepenue paboThl CHIIbI YIPYrOCTH NPU IIOABEME Tpy3a C IIOMOINBIO MOJBHKHOIO HIH
HEMO/IBIIKHOTO GIoKa(e uenoib3oBanuem obopynosanns «Todka pocTay) '
Xapaxmepucmura 0CHO8HbIX 6UO0E 0esMeNbHOCIU.

Ananus Ttabnum, rpaguxos, cxem. Iloumck ob6bacHeHns HabmomaembiM coObiTHAM. COOpka
npubopoB ¥ KOHCTpyKumil. Kcmons3oBaHue W3MEpUTENBHBIX TPHOOPOB. BrmonHeHue
nabopaTopHbIX ¥ MPaKTHUECKUX paboT. J[MarHoCTiKa i yCTpaHEeHHe HencIpaBHocTed IprbOpoB.
BeicTpanBaHne TrunoTte3 Ha OCHOBAHMH HMMEIOIIMXCsSl HaHHBIX. KOHCTpyWpoBaHHe H
Mozenuposanue. Pabota B ManmbIX Ipymnmax. AHaTM3UPYIOT, BEIOMPAIOT U 0O0CHOBBIBAIOT CBOE
pemenue, nedictBusa. [lpencraBnenue pesyabTaToB MapHOW, TIPYHNIOBOH JIEATEIBHOCTH.

IToproroska coobmeHui 1 IOKIIaJ0B, Y YacTHe B IHAJIOre B COOTBETCTBUH C IIpaBHIaMH PEUEBOI0
[IOBEICHHA.

Craruka.

Teopua: bnok. Peraar. PaBHoBecHe TBeppIX Tell. Y cinosus paHoBecHs. MomeHT cuibl. [Ipasuiio
MoMeHTOB. Ilentp Tsbkectu. MccnemoBaHue — pa3iMYHBIX —~ MEXAHMYECKHX — CHCTEM.
KomOunupoBaHHBIE 38124, HCTIOJB3Ys YCIIOBUS PABHOBECHSL.

IIpakmuxa: VIarotosnesne paboTaromei cucTeMsl GI10KOB.

Xapaxmepucmuka 0CHOBHBIX 61008 OeSMeNbHOCTN.

Awnanns Tabmun, rpadguxos, cxem. ITouck o6bicHenus HabmonaeMbM cobpITHSIM. OnpeneneHue
CBOKMCTB MpuOOPOB MO YepTerkam U MOJENSIM. AHATH3 BOHHUKAIOIUX MPOOIEMHBIX CHTYAIlHid.
Habmionate nelicTBHE IIPOCTBIX MEXaHH3MOB. IIO3HAKOMHTBCS C (DU3HUECKOH MOJIEIBIO
«abcomoTrHo TBEpHoe Teno». Pemats 3amayn Ha NpUMEHEHHE YCIOBHS(IIPaBUiIa) PaBHOBECHS
peryara. Ilpumenare yciioBHe (HpaBH/IO) paBHOBECHS pbluara mjis OOBICHEHHS NeHCTBHSA
pasNMYHBIX HHCTPYMEHTOB, HCIONB3yeMBIX B TexHuke u B ObiTy. COopka mnpubopoB H
KOHCTpyKUMid. Mcrons3oBaHHe M3MEPUTEIBHEIX NPHOOPOB. BrmmonHeHHe 1abopaTOpHBIX H
MpakTHIECKUX paboT. J[MarHoCTUKa B yCTpaHEeHHe HEeUCIpaBHOCTEN MpuOOpoB. BricTpanBanue
TUIIOTE3 Ha OCHOBAHHWH MMEIOIIMXCS JaHHBIX. KOHCTpyHpoBaHHE H MOJEIUPOBAaHHE.
Bemmonsenue 3anaHuii mo yCOBEpIIEHCTBOBAHMIO MpuOOpPOB. Pa3paGoTka HOBEIX BAapHAHTOB
OIBITOB. PaspaboTka i mpoBepka METOANKH IKCIIEPUMEHTAILHON pabOThL.

PaboTa B ManbIx Ipymniax. AHATM3UPYIOT, BRIOMPAIOT H 000CHOBBIBAIOT CBOE PEIICHHUE, ICHCTBHAL.
Ilpesicrapnenne pe3ynsTaTOB MapHOM, IPYNIIOBON AEATENBHOCTH. I10AroTOBKA COOOINEHHH H
noxnafoB. OCyIecTBIAIOT CAMOOIEHKY, B3aUMOOIEHKY NeSTeNBHOCTH. Y4YacTHe B AHMAOre B
COOTBETCTBHH C IIPaBHUJIAMH PEYEBOrO MOBEIEHHS.



8 kiace

TenioBbie siBIEHHS.
Terutosoe pacimpenue ten. [Ipomeccs! nnasnes s U OTBEPACBAHNUS, HCTIAPEHHA U

KoHaeHcauuu. Temnmonepenaua. BraxHocTs BO31yXa Ha Pa3sHBIX KOHTHHEHTAX.
Hemoncmpayuu: 1. HaGnrogenne TasHus bja B BOJE.
2. CKOpOCTh HCTIAPEHHS] Pa3IMUHBIX JKUAKOCTEH.

3. TerutoBbie nBUraTeNu OyayIIEro.
Jlabopamopnvie pabomes! (¢ nenoab3oBanuem obopynoanns «Touka pocTa»)

1. Vi3meHeHus [UIMHEL TeNla IIPH HATPEBAHUN B OXJIIKICHHH.

2. OTnuBka napaguHOBOTO COJIIATHKA.

3. Habmrogenue 3a 0aBieHUEM JIbIa

4. OT yero 3aBUCHT CKOPOCTh UCTIAPEHUS HKUIKOCTH?

5. Habmroienue TennonpoBOJHOCTH BOJIBI M BO3TyX4A.
Xapaxmepucmura 0CHOGHBIX GUO0E 0esMeNbHOCTIL:

CamocTrosaTensHO (DOPMYIHPYIOT TO3HABATENBHYIO 3a/7ady. YMEIOT C IIOMOINBIO BOIPOCOB
noObiBaTh  HemocTaolylo uHbopmammio. Mcmons3oBaHWe M3MEPHTENBHBIX — MPHOOPOB.
Bemonnenne nmabopaTopHBIX M IpakTWYeckux paboT. Jl@arHocTMka M yCTpaHEHHe
HEHCMpaBHOCTEH mnpubopoB. BricTpauBaHme THMIOTE3 HA OCHOBAHUM HMEIOIIUXCA JaHHBIX.
KoHcTpynpoBaHue U MOIENHPOBAHKE.

Brinonnenue 3agaHuii 0 yCOBEPIIEHCTBOBAHUIO NMpUOOpOB. PaspaboTka HOBBEIX BAPHAHTOB
onbITOB. PaspaGoTka M mpoBepka METOMMKH SKCIEepuMeHTaIbHOM paboTbl. PaGoTa B MalbIx
rpyIrnax. AHaIM3HPYIOT, BEIOHpPaoT # 000CHOBBIBAIOT CBOE pelneHue, aeicTBus. [Ipencrasnenne

pe3yNbTaToOB NApHOH, IPYINOBOM IEATENBHOCTH. Y4YacTHE B JHalore B COOTBETCTBHUH C
IpaBHJIaMU PEUEBOTO ITOBEICHHUS.

DIeKTPHYECKHE ABJICHHSI.

Mukpomup. Mozmenu atoma, cymecTsosasmme 10 Hadana XIX. Mcropus OTKpeITHS U IEHCTBHS
ranpBaHUYECKOro snementa. Mcropus coszmanus snextpodopHoi Mamusbel. Onerr Bonbta.
ODNEKTPHYECKHH TOK B JIEKTPOIUTAX.

Memoncmpayuu: (¢ nenosibzosanuem obopynosanus «Touka pocray)

1. Monemnu aToMOB.

2. 'anbBaHUYECKHE IEMEHTHL.

3. Pabora amekTpo)opHO#H MaIIUHEL

4. Onbrtel Bonsra u lanppany.

Jladopamopnuie pabomut:

1. Cosnanue ranpBaHKHUECKHX MEMEHTOB U3 MOAPYYHEIX CPEJICTB.

2. DNEKTPUYECKHM TOK B KUIKOCTSX.

Xapaxmepucmuka OCHOBHBIX BUJIOB J€STETLHOCTH:

YIpaBnsioT cBOEH 03HABATENLHOM U yUeOHO# eSTeTBHOCTRIO IIOCPEICTBOM ITOCTAHOBKH IIEIIeH,
[IIaHUPOBAHUSA, KOHTPOJIA, KOPPEKIWH CBOMX [ICHCTBHHM M OLEHKHM YCIEIIHOCTH YCBOEHHS.
CpaBHMBAIOT €rOco6 ¥ pe3ylsTaT CBOHX JAEHCTBHI ¢ 0GpasloM - JHCTOM CONPOBOXICHHSL.
OGHapyXuBalOT  OTKIOHeHHs. OOIYMEBIBAIOT OpUYHHEl  OTKIOHEHWH. OCyIIecTBIAIOT
CaMOKOHTPOJb W B3aUMOKOHTPOJb. Vcnone3oBanue M3MEpHTENbHBIX HpUOOpPOB. BelinonHeHue
11abOpPaTOPHEIX U MPAKTHYECKHX paboT. [[MarHocTHKa H YCTpaHEHHe HEHCIIPABHOCTE! npubopos.

BricTpanBanye rumoTes Ha OCHOBAHMM WMEIONIMXCS JaHHBIX. KOHCTpyHpOBaHHE U
MO/IENTHPOBAHHE.

DIeKTPOMATHHTHbIE SIBJICHHS.

MarsuTHoe 101€ B BEIECTBE. MarHuTHAA aHOMauiusi. MarHuTHble OypH. PasHOBHIHOCTH
3IEKTPOM3MEPHUTENBHEIX MPUOOPOB. Pa3HOBUAHOCTH 37E€KTPOABUIATENEH.
Hemoncmpayuu (¢ menonb3osanuem o6opynosanusi «Touka poctan):

1. HarnsaiHoCTs IOBeIeHUs BEIIECTRE B MArHMTHOM TIOJIE.



2. TIpeseHTanny O MardHUTHOM 110JIe 3eMJIH B O MArHATHBIX Oypsix.

3. JleMOHCTpALMS PA3HOBUIHOCTER HIEKTPOH3MEPHTEHBIX IIPHOOPOB.

4, HarnsgHOCTE pasHOBUIHOCTEH 37MEKTPOJIBUTATEIICH.

Jlabopamopneie padomer: 1. ViceneioBaHue pasiuIHBIX 3JIEKTPOU3MEPHUTEIBHBIX pubopoB.
Xapaxmepucmura 0CHOGHBIX 6UO0E 0ESINENbHOCHU! )
VpaBisroT cBOEH [03HABATENBHOI 1 yueOHOH AeATeNLHOCTRIO0 IOCPENCTBOM NOCTAHOBKH HETIEH,
IJIAHUPOBAHKS, KOHTPOJSL, KOPPEKIHMH CBOMX MEHCTBHA MW OLEHKH YCHEIMHOCTH YCBOCHHA.
CpaBHHBAIOT COCO6 M pe3yJibTaT CBOMX JEHCTBHH ¢ 00pasioM - JUCTOM COMPOBOMKACHHS.
OGHApy)KHBAIOT ~ OTKNOHeHHs. OGIYMBIBAIOT —NPHYHHBI  OTKIOHEHHH. OCyINeCTBIAIOT
CaMOKOHTPOJIb ¥ B3aWUMOKOHTPOJIb.

OnTHyecKne siBJICHHS.

VICTOUHWMKM CBETa: TEIUIOBLIE, TIOMHUHECIEHTHBIE, HCKYCCTBEHHBIE. VI3roTOBIEHHE Kamephl -
obcKypa M HMCCIeNoBaHKME H300paKeHHs C IOMOIIBIO MOoenu. MHOTOKpaTHOe H300pakeHUEe
NpeaMeTa B HECKOJBKUX MIIOCKHX 3epKanax. M3roToBUTE NEPUCKOIL U ¢ €r0 IOMOLIBIO MPOBECTH
Habmonenus. I[IpakTHYeCcKOe KCIOIB30BAHME BOTHYTHIX 3€pKal. 3pHTENbHBIE HIIIIO3HH,
OpOXKIaeMble IpeoMieHieM ceeta. Mupaxd. Pa3BuTre BOJOKOHHOH ONTHKY. MICIONB30BaHKE
3aKOHOB CBETA B TEXHHUKE.

Hemoncmpayuu(c uenonb3opannem odopysoanus «Touka poctar)

1. Pa3nuyHble HCTOYHUKH CBETA.

2. I300pajkeHue mpeaMeTa B HECKOJIbKUX MIIOCKHX 3epKajiax.

3. M3o6pasenue B BOTHYTHIX 3epKanax.

4. Vcnionib30BaHKE BOJIOKOHHOM OTITHKH.

5. YerpolicTBo (oToannaparor, KMHOIPOEKTOPOB, KaleH JOCKOMOB.

Jlabopamopruie padonoi:

1. U3rorornenue kamepsl - 00CKypa U HCCIeI0BaHIE H300paKEHHS C TIOMOLIBIO MOJICITH.

2. IlpakTryeckoe IpUMEHEHHE IIOCKUX 3epPKall.

3. IlpakTHuecKoe UCIOIb30BaHke BOIHYTHIX 3epKall.

4. VIaroToBneHHe NepHCKOna U HabII0EHHS ¢ IOMOLIBIO MOJIEIIH.

Xapaxmepucmura 0CHOBHbIX U008 OeSTMeNbHOCIU!

YIpaBnsioT CBOSH MO3HABATEIIBHOM U yaeOHOI 1eATeIbHOCThIO IOCPEICTBOM IIOCTAHOBKH LENeH,
IUIAHUPOBAHMS, KOHTPONS, KOPPEKLUWH CBOMX NEHCTBHH M OLEHKH YCIEIIHOCTH YCBOCHHS.
Beimensror u  QOpMyJMPYXOT I103HABATENRHYKO [elb. BBIIENIIOT  KOIMYECTBEHHBIE
XapaKTepUCTHKH OOBEKTOB, 3aflaHHbIE CIOBAMH. [IPHHHMAIOT I103HABATENBHYIO LElb U

COXPaHAOT €€ IIPH BBRINTOJIHCHHH yqeﬁﬂmx JIeHCTRHH. Oco3HaIOT CBOH JICHCTBUS. VimeroT HaBBIKA
KOHCTPYKTHBHOTO o0IIIeHNs B MaJIbIX rpymnuax.

HenoBek U mpupoaa

ABTOMATHKA B HaIlleH ku3HH. [IprMepr! HCTI01B30BaHES aBTOMATHYECKUX YCTPOHCTB B HAayKe, HA
MDPOHU3BOJNICTEE U B 6bITy. Cpe,T_ICTBa CBA3H. Pa,B,HO W TCJIEBHICHHE. AHET&pH&THBHLIB HCTOYHHKH
SHepruu. Bupawl snexrpocranumii. HeobXomumocTs 3KOHOMHH TPUPOMHBIX PECYPCOB M
HCTOJIB30BAHHS, HOBBIX 9KOJIOTHYHBIX M Oe30omnacHeIX TexHonoruit. Hayka u 6e301macHOCTE JIFOICH.
Hemoncmpayuu: 1. hotomarepuans! # Claiibl M0 TEME.

Jlabopamopueie pabomut: 1.JI3yueHune NeicTBUN CPENCTB CBSI3H, PAIHO U TEICBUICHHS.
Xapaxkmepucmurxa 0CHOBHBIX 6UO0E OEAMENbHOCIU:

CamocTosaTensHo  GOpPMYIMPYIOT TIO3HABATENBHYIO 3azady. YMeET (WiIM pa3BUBaoT)
CIIOCOOHOCTE € IOMOIIBIO BOIIPOCOB JOOBIBATE HEIOCTAIONIYIO HH()OPMAIIHIO.

9 kiace

Kunemarukxa
Crioco6s1 omucanus Mexannyeckoro apukenus. Cucrema orcuera. [IpsaMoniHeRHOE TBUKEHHE.
[TpsimonuHeiiHoe paBHOMEpPHOE ABMKEHHE IO ILUIOCKOCTH. llepemenieHHe W CKOpOCTh IIpH
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PABHOMEDHOM TPAMOJMHEHHOM IBIJKEHHH MO IUIOCKOCTH. OTHOCHTENBHOCTE ABIKCHHA.
CroskeHne IBHIKEHHH. [IPMHIMI HE3aBHCHMOCTH [BHIKCHHUH. KpuBonuHeiHOE HOBIKEHHUE.
J[BrrKeHuMe Tela, GPOLMIEHHOTO O] YTIOM K TOPU30HTY. PaBHOMEPHOE ABIKCHHE I10 OKPYHOCTH.
Vriiosas ckopocTs. Ilepuo 1 yactora BpanieHHs. CKOpocTh
U YCKOPEHKE TIPH PABHOMEPHOM JBHIKEHHH 10 OKPYIKHOCTH.
Jabopamopuvie pabompbi(c uenonszopanuem odopynosanns «Touka pocTa»).

1. M3yuenne aABWKeHUs CBOOOIHO MaJaroIIero Tenid.

2. V3yueHue OBHIKEHMS 10 OKPYIKHOCTH.
Ipumeprvle meyMbl NPOCKMHBIX U UCCIe006AMENLCKUX pabom.:

1. Omnpenenenue CKOPOCTH PABHOMEPHOTO [BYIKEHHs IPH MHCIOJIb30BAHUH TpEHAXEPa
«berosast JOPOKKan.
Wcropuueckas pPEKOHCTPYKIMS ONBITOB ['anmuies II0 ONpPEACHeHHIO YCKOPCHHS
cB00OOIHOrO MafeHus Tel.

3. Ilpusnmns! paboTe! npubOpPOB i U3MEPEHUS CKOPOCTEH U YCKOPEHHH.

4. Tlpumenenue cB0OOAHOIO MafEHUS IS U3MEPEHUS peaKIUK Ye0BeKa.

5. Pacuer TpaekTopuH ABIIKEHUS EpCOHaXeH pacckaszos P.Pacmo.
Xapaxmepucmurxa 0cHOGHBIX 6UO06 OeameNbHOCmY: YTeHHE W OOCYXKJEHHE TEKCTa CTared
HHTEpHET-calTOB, 00CYXKIeHHe NOKIAamoB M TPE3CHTAlUH, COCTaBICHHE H pELICHHE 3a1ad,
ob6cyxnenue cioco0oB pemenns (moaroroska k OI'D mo ¢usuke).

o]

JInnamua :

Wnepnuansusie cucremsl orcyera. Cuna. 3akonsl HproTona. J[BuokeHue Teja O] JCHCTBHEM
HECKOIBKHMX CHII. JIBHJKEHHE CHCTEMbI CBSI3aHHBIX Ten. JlMHam#uKa paBHOMEDHOIO JIBHIKCHHUS
MaTepUAanbHON TouKH 10 OKpyxkHOoCTH. Kiaces cui. 3akoH BCEeMUPHOTO TAroTeHHs. [[BIKEHHE

mraret. Mckycersennsie ciytaukd. Comaeynas cuctema. McTopus pasBUTHA IPENCTaBICHHN O
Bceenennoii. Ctpoenue u sBostonus BeeneHHo.
Jlabopamopueie pabomei(e uenobzopanuem oGopynosanus «Todka pocra»):
1. HM3mepeHue Macchl Tea C UCMOMB30BAHUEM BEKTOPHOIO PA3NIOKCHHIS CHIIBL.
2. H3yueHue KHHEMATHKY U AMHAMHKH PABHOYCKOPEHHOTO NBIKEHMS (Ha IPUMEpPE MalliHbI
ATByna).
3. V3yuenue TpeHHUS CKOIBIKEHHS.
IIpumepruie memvl NPOEKMHBIX U UCCIEOOBAMENLCKUX PADOM.

1. Hcropuueckast pekOHCTPYKIHs OmbpITOB KyToHa # AMOHTOHA IO OTPENENIEHHIO BETHIHHEI
CHITBI TPEHUS CKOJTbIKEHHST.

IlepBhie HCKYCCTBEHHBIE CITYTHUKM 3eMITH.
Kak oTnuuaiorcsi MexaHHYECKHE TIPOIECCHl Ha 3emile OT MEXaHHMUECKHX IIPOIECCOB B
KocMoce?

4. Tena Conneunoit cuctemsl. OTKPHITHS Ha KOHUHKE TIEpa.
Xapaxmepucmurxa OCHOGHBIX U008 OesmelbHOCMU. YTeHHe Hu OOCY)XIEHHE TEeKCTa CTaTei
UHTEpHeT-caliTOB, oOCy)KIeHHe NOKJIANOB W IpPEe3eHTalluii, COCTABIIEHHE H pelIeHHe 3aaad,
obeyxnenue criocobor permerus (moaroroska k OI'D mo dusuke).

Ll 2

Hmnynse. 3akoH coxpaneHnsi HMIYIbca

Wmvoynec. M3menenue wMIynsca MaTepHanbHol Toukm. Cucrema Tel. 3aKOH COXpaHEHHS:
HMITYJbCA.

Ipumeproie memol NPOCKMHLIX U UCCAEO0BAMENLCKUX PAOOM.

1. PeaxTHBHOE ABMIKEHHUE B IPHPOJIE.

2. Paccnenosanue JITIT ¢ OMOIIBIO 3aK0OHA COXPAHEHHUS HMITYJIECA.
Xapaxmepucmura OCHOBHIX GUO06 OesmelbHOCMY: YTeHHe U OOCYKIEHHWE TeKcTa cTraTel
HHTEPHET-CAHTOB, OOCYKIeHHWE MOKIANOB W TPE3EHTALIMI, COCTaBIEHHWE U pelleHue 3anady,
o0cykcHuE CrI0c000B peLierus (MoaroToka k OI'3 1Mo (PU3KKE).

Craruka
PaBHoBecue Tesla. MOMEHT CHITBL VY CIOBUS paBHOBECHS TBEPAOTo Tena. [IpocThie MEXaHU3MBL.



JlaGopamopHuie padomei(c MCIOAb30BAHIEM 000PYI0BAHMS «Touka pocTay):
OnpeieieHne LEHTPOB MACC Pa3IMYHBIX TelI (TPH crioco0a).
IpunepHuie mebl NPOCKMHbIX U UCCAE006aMENbCKUX pabom.

1. TlpuMmeHeHHE IPOCTHIX MEXaHH3MOB B CTPOUTENLCTBE: OT 3EMJIIHKH /10 rebockpebda.

2. HWeccnenopanue KOHCTPYKIHK BETOCUIIEA.
- Xapaxmepucmura 0CHOGHBIX 6UO06 OesimenbHOCMu: HYTeHue W OOCYKICHHE TEKCTa cratei
MHTEPHET-CAHTOB, OOCY)KICHME MOKNAAOB M IPE3EHTALWH, COCTABJICHME M PCIICHHE 3alad,
obcyxaerne criocobos pemenws (oaroroska k OI'D no pusuke).

Mexanudeckne Kojebanus i BOJIHBI
Mexanndeckue xoneGanus. IIpeobpasopaHue SHEPrHM [PH MEXaHMYECKHX KOIEOaHHSIX.
MareMaTuyeckuii ¥ TPYXKUHHBI MasTHHKA. CBOOOMAHBIE, 3aTyXaroIlue M BBIHYKICHHBIC
konebanus. Pesonanc. Mexanuueckue BOJIHEL [JTiHA U CKOPOCTH BOJIHEL 3BYK.
Jlabopamopnwie pabomyi(c uenoas3oBannem obopyaosanns «Touka pocta»):
Wsyuenue konebanuil HUTSHOIO MasTHUKA.
IIpumepnvle membl NPOEKMHBIX U UCCIEO0BAMENbCKUX PAdOM.

1. CrpyHHBIE MY3bIKalbHbIC HHCTPYMEHTEL.

2. KonebaTenbHble CHCTEMBI B IPUPOJIE U TEXHHKE.
Xapaxmepucmura ocnosnbix 61006 OesimenbHocmy: dYTeHUe W OOCYXKIEHHE TEKCTa CTrarei
MHTEPHET-CaTOB, 00CY)XIeHHe MOKIIAN0B W Tpe3eHTalluil, COCTaB/icHHE M peHIeHHE 3anad,
obeyxenune crocobos pemenus (moarotoska k OI'D no ¢usuxe).

DAEKTPOMATHHTHBIE KOJIeGAHMS U BOJIHBI

TMepemennsii snekTpudeckuii Tox. Konebatenbubiil KORTYp. BolHykaeHHbIe B cBOOOHBIE OM
Konebanus. DM BOJHEI H UX CBOMCTBA.

IIpumepHoie memvl NPOCKMHBIX U UCCIEO08AMENLEKUX PAOOM.

[TpUHIMIIBI PATHOCBS3U U TEIEBHICHUSL.

Brussane OM u3nydeHuit Ha )KUBBIE OPraHu3MBbL.

M3roToBneHre yCTaHOBKH A/ IEMOHCTpALuy onbiToB 1o OMMU.

DnexTpoMarauTHoe u3nydenne CBY-neun.

WicTopudeckast peKOHCTPYKIIHS OTBITOB AMIIEpa.

Xapaxmepucmura ocnoénvlx 6udog OesamenbHocmu: YTeHHe W OOCYXKIEHHE TeKCTa Cratei
MHTEpPHET-CaiiToB, oOCY/KIeHHE AOKIAZOB ¥ NPE3eHTALMH, COCTABICHHE W peIIeHHE 3alad,
obcyxnenue criocoboB pemmenus (moaroToeka k OI'D no dusuke).

Lh I~ L) b —

OnTuka

WUcrounuku ceera. JelicTBus cBeTa. 3aKOH IPSIMOIMHEHHOTO paclpOCTPaHEHHs CBETa. 3aKOH
oTpaxenus crera. [loctpoenue u300pakeHuit B III0CKOM 3epKaiie. 3aKOH IIPETOMIICHHUS CBETa Ha
IUIOCKOM TpaHulle ABYX OXHOPONHBIX Ipo3pauHbiX cpend. llpemomiieHde cBeTa B IPHU3ME.
Hucniepcust cBera. SIBieHue mONHOrO BHyTpeHHero orpakeHus. JIuuspl. Tonkue JIHH3EL
[TocTpoenue uzobpakenuil, co3maBaeMbIX TOHKHMH JuH3amu. [ a3 u 3peHue. OnTHyeckue
puOOpPHI.
Jlabopamopneie pabomei(¢ uenoab3oBannem obopyaoanus «Touka pocray):

1. DxcnepuMmeHTalbHAS MIPOBEPKA 3aKOHA OTPAKEHHUS CBETA.

2. H3mepenue nokasaresst MpeIoMIEHUS BOIEL.

3. M3amepenue GoKyCHOTO pacCTOSHHS COOUPAOLIEN THH3EL
IIpumepHvie mevl NPOEKMHBIX U UCCIO08AMENBCKUX PABOM.:

1. HcTopus ucciaenoBaHuUs CBETOBBIX SBICHHUMA.

2. Hcropuueckas peKOHCTpyKIusl Teeckona I anumes.

3. Wsrortomnenue xanmeimockona.

Xapakmepucmura O0CHOSHbIX 6UO06 OesmelbHOCHY; YTEHHE W OOCYKIECHWE TEKCTa CTaTeH
UHTEPHET-CATOB, OOCYXIEHHE NOKIAJ0B M IPE3EHTALMH, COCTABIEHHWE W pElleHHe 3a71ad,
obcyxnenue crnoco0oB pemenns (moaroroska k OI'D mo dusuke).



@u3uKa aTOMAa i AaTOMHOTO0 f/Ipa
Ctpoenwne atoma. [lornomenue ¥ HCIyCKaHHE CBETa aTOMaMH. Ontuueckue cruekTpsl. OMBITHI
Pesepdopna. [Inanerapras monens aroma. CTPOSHHE aTOMHOrO f1pa. 3apsiJOBOE M MaccoBOE
ypclta. SIepHbie CHIbL. DHEPTHs CBS3M ATOMHBIX S7EP. 3aKOH paTHOaKTHBHOTO pacrala. Anba-
u Gera-pacrambl Ilpasuna cMelueHns. SlnepHble peakuuu. [lenenue d CHHTE3 iACp. Snepnast
sHepretuka. Mcrounuku sueprun ComHua U 38e31. PerucTpaltis SaepHbIX u3iydeHuit. Bmusune
pa/MOAKTHBHEIX M3/TyYeHUH HA JKUBBIC OPraHM3MblL Jlo3uMeTpus. DKONOTHYECKHE POOJIEMEI
ANEPHOM HEPTeTHKH.
Ipuneprvie memvl NPOEKMHLIX U UCCIeO06AMENbCKUX PADOM.:

1. WcTtopus u3ydyeHUs aToMa.

2. Wamepenue KIIJ] conaeunoii Harapeu.

3. HeBuaumbie H3Iy4YEHUS B CIIEKTPE HAPETHIX TEIL.
Xapaxmepucmura 0cHo6HbIX 6U008 OesmenbHOocmu: YTeHHe ¥ 00CY)KIEeHHe TeKCTa crarei
MHTEpHeT-callToB, 00CYXkKIEeHHEe NOKNANOB M IPE3CHTAlNM, COCTABICHUE W PEHICHHC 3a/lad,
obeyxnenne cnocobos pemenus (moaroroka k OI'S o @usuke).

@opmpl opranu3anun 006pa3oBaTeAbHOIC NpoLecca:

- TpyIIIOBas;

- HHIMBHIyanbHAas;

- (ppoHTANTBHAS.

Benymue TeXHOJIOIHN:

VCrionB3yroTCs 3MEMEHTBl CNEAYIOMEX TEXHOJNOTHI: MPOeKTHas, HpoOIEMHOro 00y4eHH,

HH(POPMAIMOHHO-KOMMYHHKAIIMOHHAS, KPUTHYECKOTO MBIIIICHHS, [POOJIEMHOr0 JHAlora,
UTpOBasi.

OcHoBHEBIe MeTOALI paloTh! HA ypoKe:

Benymimu metogamu o0yueHUs SABASIOTCS: YaCTHYHO-IIOHCKOBOH, METOJM MaTEMaTHdeCcKoro
MOJICIIMPOBAHHS, aKCHOMATUYECKUA METO.

®opMbI KOHTPOJISA:

Tak xax 3TOT Kypc SBNAETCS AOTIOTHUTEIBHEIM, TO OTMETKA B Oajllax He CTABUTCS.

VYuamuiics yuutcs oneHuBaTh ce0f MW APYTHX camM, YTO TI03BOJIIET pasBUBATh YMCHHMS
caMOaHaIN3a M CIOCOOCTBYET PpA3BHTHIO CAMOCTOSTENBHOCTH, KaK CBOMCTBY JIHYHOCTH
ydaierocsi. BeiiBlieHHe NPOMEXYTOUYHBIX M KOHEYHBIX DPE3YIbTaTOB YYAIIUXCS IPOHCXOMUT
Yepes NPakTHYECKYIO e TeNbHOCTh; 3a4eTHEIC PaboTEL:

° TeMaTHyecKas noadopka 3a1au pa3jIM4yHOr0 YPOBHS CIOXKHOCTH C IPEACTABIEHUEM pPa3sHBIX
METOIOB  pelleHds B  BHAE  TEKCTOBOrO  [AOKYMEHTa, MpeseHTanun,  Quom-
aHHMAalHH, BHICOPOJHKA WK Web - cTpanuuk! (caiita)

* BHICTABKA [IPOEKTOB, IIPE3CHTAIINH;

* IEMOHCTpAlMs OKCIIEPAUMEHTA, KaueCTBEHHOH 3a1a4d ¢ KaueCTBEHHBIM (YCTHBIM HIIH B BHJE

TIPHIIOMKCHHKA, B TOM YHCIIE, HpeBEHTBL{HEﬁ) omnHcaHHeM IIpolecca Ha 3aHiATHH, (beCTI/IBa.T'IB
OKCIICPHUMEHTOB. (bHBHLIBCKHE OJIHMITHAOBI.
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KajenaapHo-TeMaTHYecKoe IIaHHPOBaHNe 7 kiaace

| Ne

n/m

Jarta
TPOBEACHHUS
Ilnaa | ®akr

Tenia zanaTHa

Menonb3oBaHme
o0opyloBaHUS HEHTPa
eCTeCTBeHHOHAYYHOH |
TeXHOJIOTHYeCKOM
HanpasJjeHHocTeil «Touka
pocTa»

[pHMedaHne

1. Beenenue (11)

07.09 Broguoe 3andrme. llenmn u | KOMIBIOTEPHOE
sajadd  Kypea. Texnuka | obopynoBaHue
1 ©e301acHOCTH.
2. Posib 9KCIIEPHMENHTA B JKH3HH YeroBexa (34)
14.09 Cucrtema eUHHAIL, TTOHITHE O KowmmnerotepHoe
HPAMBIX 7} KOCBEHHBIX | 000pyI0OBaHHe
2 H3MEPEHHSIX
21.09 DuU3HIECKHN 3KCIIEPHMEHT. OGopynosaHue I
Bunpt (hE3HUECKOTO | JEMOHCTpAIUH
9KCIIEPHMEHTA.
ITorpemmHocTs HU3MEpPEeHHS.
Bunsl
TIOTPEIHOCTEH M3MEpPEHHUS.
Pacuér
3 IIOrPEIHOCTH H3MEpPEHHUS.
28.09 JlaGopatopHas padboTa ObopynoBaHue A
«V3mepenne obbeMa TBeporo | 1abopaTopHeIX  paboT M
Tesay. [IpaBuia opopMIeHHS | YICHHYECKHUX OIBITOB
4 1abopaTopHOH paboThL

3. Mexannka (849)

05.10 PaBHOMepHOE u | ObopynoBanue Ay
HEpaBHOMEPHOE nabopaTOpHEIX ~ paboT |
5 JIBHKCHHUS. VUEHMYECKHX OTBITOB (HA
12.10 I"padudeckoe NpejCcTABIEHHE Gase komruextos 11 OI'9)
6 TBHIKEHUS.
19.10 Perrenue rpadudeckux 3anad,
pacuer IOyTH U  CpemHei
CKOPOCTH
7 HEPaBHOMEPHOTO IBHIKEHHS.
26.10 [MousTre MHEPLHU %
HUHEPTHOCTH.
[lenTpobeixnas cuna..
9 09.11 Cuna ynpyroctu, cuna Tpesns | ObopynoBanne Ui
16.11 Jla6opaTopnas padota naGopaTopHbX  paboT M
«VcenenoBanue 3aBucuMocTy | ) JCHIICCKHX  OTIBITOB (Ha
S yIpyToCTH, 6ase komuiekTos Ans OI')
BO3HUKAIOIIEH B
IpYIKUHE, oT CTENeHH
nedopmanu
10 TTPYIKITHBLY.
11 | 2311 JlaGoparopras padoTa
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«Omnpenenenne KodpdunuenTa
TpeHHUs Ha TpUOOMETPE.
30.11 Jla6opaTopHas paboTa OGopyoBaHue AT
«McerenoBanne 3aBUCUMOCTH | Ta00paTOPHAIX pabor
CHJIBI TPEHHUS OT CHIIBI yUeHHYECKHX OTIBITOB
12 HOPMAJILHOTO JIABJICHUSAY.
4. T'uapocraruka (124)
07.12 IlnotHocTs. 3amaga  maps | OGopynoBaHue Jin b
13 ['epona JIEMOHCTpAIMK
14.12 Penrenne 3amad MOBBILIEHHON
CIIOKHOCTH Ha pacuer
MIOTHOCTH
14 BEIIEeCTBA.
2112 Pemenwe 3ana4 MoseienHoil | OGopynoBaHHE s
15 CJIOJKHOCTH JEMOHCTpaLH
28.12 JlaBnenue JKUAKOCTH H Trasa.
3aKoH
16 [Tackans
17 | 11.01 Coobmraromuecs cocy/Isl.
18.01 JIaGopatopHas padoTa OGopynoBaHue st
«V3roToBncHNE Mojend | 1aboparopHEIX — paboT H
18 dhoHTaHa YYEHMYECKHX OMNBITOB (HA
25.01 JlaGoparopHas paboTa Gase xommiextos s OI'D
«M3roroBnenue MOJIeTH
19 donTanay
01.02 3akoH ITackang. [laBnenue B
KUKOCTSAX U Tasax.
I'uaparnuyeckye MalluHEL
20 Coo01maroryecs Cocy/Ibl.
08.02 Brrrankuparonias cuia. 3akon | OGopynoBanue ISt
21 Apxumena. JIEMOHCTpalui
15.02 JlaGoparopHast paboTa O6opynoBanue 1Jis
«BpisicHenue ycnosus | nabopaTopHBIX — paboT M
TLIABAHMS YUEHMYECKUX OILITOB
22 TEJ.
22.02 Biiok 3ama4 Ha 3akoH [lackansa, | OGopynoBaHne s
23 3aKOH Apxumea. JI€MOHCTpALHH
01.03 Brox 3ana4 va 3axon Ilackans,
24 3aK0H ApXHUMesa.
5. CraTuka (1049)
25" | 15.03 biok. Peryar. ObGopynosanue IS
29.03 PaBHOBecHe  TBepHBIX  Tesl. | ACMOHCTPAIIH
MowmeHT cunslIIpaBsumno
26 MOMEHTOB.
05.04 Lentp Tsaxecty. Mocnenosanne | O0opyaosaiue st
Pa3IUYHBIX MEXaHHYECKHUX | JEMOHCTPALHit
27 CUCTEM

12




KomOuHupoBaHHbIE 3a/1a49H,

MCIIONB3YS YCIIOBHS
28 pPaBHOBECHS.
19.04 KomMOuHHpOBaHHBIE 3a/1a4H,
HCIIOJNB3YS yCIIOBHS
29 paBHOBECHS
26.04 JlaGoparopras paboTa O6opyoBaHue L
«Msrotoenenue paboratomel | Ta00paTOpPHBIX pabor H
CHCTEeMBbI GIOKOBY. | YUEHMUECKHX OINBITOB (HA
OdopmieHne 6ase xkomraekTos it OI'D
30 pabOTHI
10.05 Pabota Ha[ MPOEKTOM
«brmoxuy.
JlaGopaTopuas paboTa
«VsrorosieHue padoTarommei
31 CHCTEMBI DIIOKOB)Y.
17.05 JlaGoparopHas paboTa OGopyoBaHue s
«VsroTosnenne paboTaiome#t | TaGopaTopHBIX  paboT U
32 CHCTEMBI OJIOKOB. YUEHUIECKUX OIBITOB
33 | 24.05 Odopmienne paboThL. KommnbroTepHoe
34 |31.05 3anuTa MpoeKTOB. oGopynoBaHue
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KanenapHo-TeMaTH4eCKoe IJIAHAPOBaHuUe 8 Kiace

Ne | Jara Tema 3aHaATHS WUenonb3oBanue npuMeYaHue
/T | mpoBeJeHMUs o0opy1oBaHUSA
Ilnan | @axr BERIpa o
ecTecTBEeHHOHAYYHOM
¥ TEXHOJIOTHIECKOMH
HanpapjeHHocTel
«Touxa pocra»
1. Begenue (14)
07.09 BgonHoe 3aagaTue. Lenu u sanaun | KommnbrorepHoe
1 kypca. TexHuka 6€3011aCHOCTH. obopyioBaHKe
2. TennoBnie apjeHns (12 )
14.09 Pasnoobpasue TeTuioBbIX | KoMIbroTepHOE
gpnedui. TemioBoe paciiiperue | 060pyI0BaHHE
2 TEIL.
21.09 JlabopatopHas pabota Ob6opynoBanue s
«I3MeHeHus AJIUHbI TeNa Py nabopaToOpHBIX paboT
HArPEeBAHUH W OXJIAMKICHUNY. " YUCHHUECKHX
3 OITBITOB
28.09 Tennonepenaua Habnronenue O6opypoBanue O
TETIONPOBOIHOCTH BOJBI U JeMOHCTpaLUi
4 BO3yXA.
05.10 Jlaboparopuas pabota ObopyoBanue 1
«Vi3mepeHue ynensHoH nabopaTopHBIX padoT
TEIIOEMKOCTH Pa3IAYHBIX " YUEHUYECKUX
5 BEILIECTBY. omerToB  (ma  Oase
12.10 [Inapnenne u 0TBEpIEBaHUE. xommekToB At OI'S
JlaGopatopuast pabota «OTIHBKa
6 napa(uHOBOrO CONIATHKA
19.10 JlaGopatopHas paboTa Ob6opynoBanue 11
«Habmonenue 3a 11aBIeHUEM nabopaTopHBIX paboT
b u YUECHHUECKUX
i OIIBITOB
26.10 Peutenue onuMnuagHbIxX 3a0a4 O6opynosanue I
8 Ha ypaBHEHME TeIUIOBOro anaHca | JEMOHCTpALMH
09.11 Penienue onuMOHAATHEIX 34734 OGopynoBanue s
9 Ha PACcY&T TEIIOBBIX IPOLECCOB | AEMOHCTpAIUH
10 | 16.11 JlaGopatopus Kpuctaorpaduy.
23.11 Vcnapenue 1 KOHIEHCALIHSL. O6Gopynosanue  Jist
11 i JEMOHCTPALMK
30.11 Coctar aTtMOC(epsl, O6opynoBanue  Ad
HabnroNeHue mepexona IeMOHCTPALUH
HEHACHIIEHHBIX TIApOB B
12 HACKIIEHHBIE.
07.12 Braxxnocts Bo3myxa Ha pasHbiX | ObopynoBanue — JUIA
13 KOHTHHEHTAX JIEMOHCTPAIIHH
3. Dnexrpuieckie apaenus (89)
14.12 Muxpomup. Monenu atoma, OGopynmoBanue I
14 cyniecTBOBaBKe 0 Hagana XIX | JeMOHCTpal#i
15 | 21.12 WcTopust OTKPBITHS U JEHCTBHS
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raJIbBAaHHUYECKOT0 3JIEMEHTA

KomMmeroTepHOE

28.12 WcTopust cosnamms | COOPYAOBAHHE
3J1eKTPOOpHOHA
16 . MalIHHBI
11.01 OnsiTel Bonbra. Dnektpudeckuit | KommprorepHOE
17 TOK B 3JICKTPOJIATAX. 000pyIOBaHNE
18.01 Pemenne onuMnuandex 3agad Ha | Obopynosanue A
18 3aKOHEI IIOCTOSSHHOTO TOKA JIeMOHCTpAaLHi
25.01 HabmoneHre 3aBUCUMOCTH O6opynosanue s
COMPOTHBIIEHHS IIPOBOIHAKA OT | JIEMOHCTpAIUi
19 TEMIIEPATYPEL
01.02 Jlaboparopras pabota OGopynoBanue s
«OnpeneneHue CTOUMOCTH nmabopaTopHbIX paboT
H3pacX0JOBaHHOU " YUEHUYECKUX
3IEKTPOIHEPTHU oneiToB  (Ha  Oase
110 MOIIHOCTY OTpeduTeNs u Mo | KomruiekTos mis OI'D
20 CUETYUKY»
08.02 PereHue omuMIHAaIHbIX 38189 OGopynoBanue s
21 Ha TEIUIOBOE JeHCTBHE TOKa JEMOHCTpALHA
4. DnexTpomMarHuTHLIE ABIeHHS (34)
15.02 DNEKTPOMATHUTHEIE SBIIEHHS. OGopynmopanue OIS
SNeKTPOU3MEPUTELHEIE NeMOHCTpaLui
22 1prOOpkL
22.02 MarsuTHas agomanus. | OGopynoBanue A
MaruuTtHbIE IeMOHCTpalui
23 Oypu
01.03 PasnosumHocTH
24 3JIEKTPOABUTATENEH.

5. OnTryeckne sipeHus (749)

15.03 MCTOUHUKH CBETA: TEILIOBbIE, OGopymoBanue  JUIs
25 JIEIOMHHECHIEHTHEIE JIEMOHCTpALMHI
29.03 MuorokpatHoe H300paxeHHe
peaMeTa B HECKOIBKUX IIIOCKHX
26 3epKanax.
05.04 W3roTOBKUTE NEPUCKOIL U C €TO OGopynmopanue  AJs
21 TOMOUIBIO IPOBECTH HAOMIONCHHUS | IEMOHCTPALH
12.04 [TpakTHYECKOE HCIIOIB30BaHNE OGopynoBanue IS
28 BOTHYTBIX 3€pKall JIEMOHCTpaui
19.04 3pUTENbHEBIE HILTIO3MH, OOopymoBanue 1A
TIOPOXKIaeMBIE TTPETOMICHUEM JeMOHCTpauH
29 ceeta. MupaxHa.
30 | 26.04 PasBuTre BONOKOHHOHN OLITUKH
10.05 Vcnonb30BaHue 3aKOHOB CBETA B
31 TEXHHKE
6. Uestopex u npuposa (44)
32 |17.05 ABTOMAaTHKa B HAINEH XKU3HH . Kommproteproe
33 | 24.05 Pamuo u TenesuacHRE obopynosanue
34 |31.05 ATbTepHATHBHBIE HCTOUHUKH
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SHEpPrun. BHIBI 2K TPOCTaH IV
KanennapHo-remMaTH4ecKoe MIaHHpoBaHue 9 Kiaace
Ne | Hdara Tema 3ansTHS Hcnoas3oBanne IpAMCHaHue
0/1 | NpOBEAEHUS o0opyoBaHust
Ilnaun | @axkr Herana &
€CTeCTBEHHOHAYIHOH
H TeXHOJOTHYEeCKOH
HamnpaBJ/IeHHOCTel
«Touka pocra»
1. Beenenue (1u)
01.09 Brognoe 3austue. Lemu u 3anauun | KoMmneioteproe
1 kypeca. TexHuka 6€30MacHOCTH. obopynoBaHue
2. Kunemaruxa (7 1)
08.09 CnocoObI omucaHus O6opynmoBanue  aus
2 MEXaHUYECKOr0 JIBMIKEHHS JEMOHCTpaIui
15.09 IIpsmonuHeitHOe paBHOMEPHOE ObopynoBanue  1id
NBWKEHME 10  IUIOCKOCTH? | AEMOHCTpAaLuit
CMmoTps
3 U3 KaKko# TOuKH HabmonaTh
22.09 OTHOCHTENBHOCTD JIBUIKEHHS. Ob6opynoBanue  mJs
4 Criojenue IBHKEHHIA. JeMOHCTpaIHit
29.09 Jlabopamopmvie pabomui. Ob6opynosanue it
«V3y4yenune nBrKeHNs cBOOOAHO | nabopaToOpHBIX paboT
najaromero tenay, «Msyuenne " YUEHHYECKUX
5 JIBH)KEHMS Tela [0 OKPY)KHOCTHY | ONBITOB
06.10 Kak u xyna nonerena Bumnaesass | O6opynosanue s
KOCTOYKA? Pacder TpaekTopun JEMOHCTpaLUi
ABHIKEHHS Tell U [IEPCOHAaKeH
pacckasoB P.Pacns 0
6 MronxayseHe
13.10 VcTopuyeckas pexoHCTPYKIIHS ObGopynoBanue  mis
OIBITOB lanunes 110 | JEMOHCTpALUH
OTIpEIETIEHUIO
7 YCKOPEHHUS g.
20.10 Onpenenenue ckopocTH Ob6opynoBanue  mius
PaBHOMEPHOTO ABIIKEHHUS [IPU JIeMOHCTpaLii
HCIIONIb30BAHUM TPEHAXKEPA
8 «Oeroras JOPOKKay.
3. Iunamuka (84)
27.10 Cuna Bonmu, cuina yoexnenus unu | O6opynosanue s
9 cuna - (hu3pyeckas BenuunHa? JIeMOHCTPAIHH
10.11 Jlabopamopnas paboma: ObopynoBanue 1is
10 «/3mepenue mMacchl Tenay nabopaTtopHeIX paboT
17.11 Jreuwkenue tena noy AeicTrRIeM B JHCEHHECKIX
11 HECKOIBKHX CHII OIBITOB
24.11 JBrkenne cucteMsl cBszannbx | OGopynoBaHue I
12 Ten JIEMOHCTpaLHi
01.12 Jlabopamopnwie Obopynoranue ais
pabompi:  «V3ydenue Tpewus | 1aGOpaTOpHBIX pPabOT
CKOJIBIKECHHU Y u YUEHHUECKUX
13 OTIBITOB
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08.12 Jnnamuka pagHomMepHoro | ObopynoBanue A
14 JBYDKEHHS 110 OKPYIKHOCTH JEMOHCTpaLHH

15.12 Hcropus passutus | O6opynoBanue  IUis
NpeACcTaBICHHUH JEMOHCTpALuH
0 BcenenHol. Conneunas

15 cHCTeMa.

22.12 OTKpBITHS HA KOHYUKE TIepa. OGopynoBanue  mus
Ileprrie HCKYCCTBEHHBIE | JEMOHCTpALUIA
CIIyTHHKH

16 3eMITH.
4. Umnyabc. 3aKkon coxpaHeHus UMITyJibea (39)
17 |29.12 Kak Bbl SIXTY Ha30BeTe... Komneroteproe
12.01 PeakTuBHOe  npmwiemme B | OOOPyAOBaHme
18 IPUPOJIE.

19.01 Paccnenoranue JITTI ¢ momoripio | KommbioTepHoe
19 3aKOHA COXPAaHEHHs UMITyIbCa 000pyI0BaHUE
5. Cratuka (24)

26.01 Jlabopamopuasa paboma: O6opynoBanue 1is
«Onpenenenue EHTPOB Mace nabopaTopHeIX paboT
pasIUYHBIX Tel (Tpu crocoba)y u YUEHHYECKUX

20 OIIBITOB

02.02 [Tpumenenue npocTeix | KommsroTeproe

MEXaHH3MOB B CTPOUTENBLCTRE: 0T | 00OpyHIOBaHHE

3EMIISTHKH JIO
Hebockpeda

2
6. Mexanugeckue Koiebanns ¥ BOJIHbI (34)

09.02 Bumer  mastHHKOB @ ®  ux | OGopymoBanuwe s
22 KonebaHuit JIeMOHCTpAauH
23 | 16.02 Hro nepenocur BomHa?
02.03 KonebarenbHble  cuUCTeMbl B
24 IPUPOIE U TeXHUKE
7. DIeKTPOMATHHTHbIE KONe0AHIS H BOTHBI (2u)
09.03 OKCTIepUMeHTaIbHAS IPOBEPKA Kommsroteproe
25 CBO¥HCTB OM BOJIH. obopynoBaHue
16.03 Wccnenosanue Komnrerorepaoe
SIIEKTPOMArHUTHOT'O obopynoBaHue
26 usznyuenus CBY-neun
8. OnTuxa (44)
30.03 . IsroTopnenue momenu KommnsroTepraoe
27 Kaneigockona. obGopynoBanue
06.04 OKCrepUMeHTallbHAs TIPOBEPKa O6opynoBanue  uis
28 38KOHa OTPa)KEHUS CBETA. JIEMOHCTpAITAHA
13.04 Jlabopamopuan paboma: O6opynoranue s
«Vizmepenne nokasarens nabopaTopHBIX padoT
TIPEIOMIIEHUST BOIBI» % YYEHUYECKHX
25 OIIBITOB
20.04 Kak oTmryarotes moxasaTtenu O6opynoBanue s
30 TIpCTIOMJICHHA [IBETHOIO CTEKNIA | IEMOHCTpALMit
9. ®u3uKa aTOMa B ATOMHOTO appa (49)
27.04 [lornmomenue u uemyckanue cBeta KomnrroTepuoe
31 aromamu. OnTuyeckye CIeKTpsl. | 060pyIoBaHHEe
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11.05

W3amepenue KIIJI conneuHoit

32 Oarapen
18.05 Biusgaue paauoakTHBHBIX
33 U3JTy4deHUH Ha KUBBIE OPTaHU3MbI
25.05 CriocoOsbl 3a1UTHI OT
1 34 PaNHOAaKTUBHEIX M3TYIeHUH

Komnerorepaoe
obGopyi0BaHUE
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