MHUHHCTEPCTBO IIPOCBEIEHHSA POCCHIHCKON ®EJEPAIINA

Denepanbroe rocyrapersennoe GroaxeTHoe 06paoBaTebHOe yupexiaenue
Bbicero obpazoBanus
«Tomexuii rocyaapersennbliii neaarorngecknii YHHBEPCHTET»

(TT11Y)

T Y TBEPKAIO
Hupextop Lienrpa JI®MuEHO

M. Ay YeproHHbIi

{52 2| om0t ShrrraGpa 2023 1
CUMUIL

LlenTp 10M0MHUTENEHONO PH3MKO-MATEMATHYECKOTO H €CTECTBEHHOHAYYHOrO 06PA30BAHHS

Jonosunrensnas odmeobpasoBaresbuas 06mepasBHBAIOWIAN NPOrpaMMa
«IlIxona 3aHUMATEILHBIX HAYK»

ABTOPBI IPOrpaMMbl

Bnacosa A.A.

noueHt  kadeapsl  pasBuTHS
(usmyeckoro obpazosaHus,
K.TLH.

IMoncrpurny AT

aoueHT  kaenpbl  pa3sBUTHSA
maremaTuueckoro obpaszoBaHus,
K.I1LH,

Tomek 2023 1



Conepxanue
[TacniopT nporpamMmsl
AKTyajabHOCTb IIPOrpaMMBbl
Lenu u 3agaun
O>xuiaeMble pe3yabTaThl OCBOSHHSI IPOrPaMMBbL/ MOIYIIS
VY4eOHbIii 1aH

YyeOHO-TeMaTHUECKUH TIJIaH

N o a A w Db oe

CopneprkaHue JOMOIHUTEIBHON 0011e00pa3oBaTeIbHOM 00IIepa3BUBAIOIICH TPOTPaMMBbL

8. MarepuanbHO-TEXHHUECKOE  OOeclieueHue  JOMOJHHUTENbHOH  001eo0pa3oBaTebHOM
o01Iepa3BUBAOIIEH POTrPaMMBbI

9. Meroanyeckrue peKOMEHAINY 110 OpraHU3aluy 00pa30BaTeIbHOTO IpoLecca

10. ®opmsbl yueOHOI pabOTHI

11. ®opmbl KOHTPOISA

11.1. ®opmbl TEKYILIETO KOHTPOJIS YCIEBAEMOCTU U POMEKYTOUYHON aTTeCTalluu



1. ITacmopTt nmporpamMmmbl

AHHOTAUMS POrpaMMbI

[Iporpamma nononHuTensHOro oopazoBanus «lllkosa 3aHMMaTENBHBIX
HayK» Mpe/ICcTaBiIsAeT cCOO0H yBIE€KaTeNbHbIM HHTEHCUB 10 MaTEMaTHKeE,
¢bu3nKe ¥ ACTPOHOMUH.

[IporpamMma HampaBieHa Ha GOPMUPOBAHUE Y O0YJAIOIIUXCS KAPTUHBI
MHpa aJeKBaTHOM COBPEMEHHOMY YPOBHIO 3HAaHMM M YCTOMYUBOU
BHYTPEHHEH MOTHMBALIMM K W3YYEHUI0 MAaTEMAaTUKU M ECTECTBEHHBIX
Hayk. ColepxaHue MporpaMMsbl IO3BOJISIET B 3aHUMATeNbHOU (Qopme
paclIMpuTh U yrilyOuTh COZEpKaHHe IMIKOJIbHBIX KypCOB MaTeMaTHKHU,
¢uszukn u y4yalluxcss B IMPOEKTHO-
HCCIIEI0BATENIBCKYIO [IOKa3aTb  BAXHOCTb U

aCTPOHOMUH, BKJIIOUUTH
JIeSATEIbHOCTD,
BCEOOBEMIIIOIIMM XapakTep HSTUX HAayK, IPUBUTh HHTEPEC K HX
JaJbHEUIIEMY U3YUYEHUIO.

[IporpamMmma COCTOUT M3 IATH MOAYJIEH.

OOyuaromuiicsi BIpaBe OCBOMTH KAaK BCE MOJYJIM, TaK U OJUH I
HECKOJIbKO B  COOTBETCTBUU  CO

CBOMMH O6paSOBaT€J'II>HbIMI/I

MOTPEOHOCTSAMH.

HanpagiieHHoCTH
JOMOJTHUTEJIHLHOK
0o01eodpazoBaTeIbHOM
o01epasBuBaKoei
NMPOrpamMMbl

ECTGCTBGHHOHay‘lHaH

Bua nesiteabHOCTH
JAOIOJIHUTEJIbHOM
o0ueo0pa3zoBaTeIbHOM
o0uepa3BuBalouiei
NPOrpamMMbl

Maremaruka, pusuka, acTpOHOMUS

Kareropus odyuarommxcst

10-15 mer

Cpok o0y4eHus

64 yaca

®opma o0yueHus

Ounas

Pe:xxum 3angaruid

4 4, B IeHb

O:xuaeMoe MUHUMAJIBHOE U
MaKCHUMAJIbHOe 4HCII0
o0yuawumuxcssi B OJHOI
rpyimrne

7-15

Kareropus
310pPOBbi o0yyarommxcs,
KOTOpbIE MOTYT ObITH
3a4ncjieHbl HA 00yuyeHHe Mo
JAOIOJIHUTEJIbHOM
o0meodpazoBaTeIbHOM
o01epasBuBaroei
nporpamme

COCTOSAAHUA

be3 nereii ¢ OB3

2. AKTYaJIbHOCTb MPOTrPaMMBbI

AKTyaJbHOCTB MPOrpaMMBbl 00YCIOBIE€Ha HEOOXOAUMOCTBIO MOBBIIIEHUS] MHTEpEca IIKOJIBHUKOB K
M3Y4YEHHUIO MaTeMaTHKU M €CTECTBEHHBIX HayK. B HacTosiiee BpeMs MOTHUBALMS MOJIOIOTO MOKOJIEHUS K
MOJTyYCHUIO (PU3UKO-MATEMAaTHUYECKOT0 OOpa30BaHMs 3HAUYMUTENBHO CHIKEHAa. OIHAKO B KOHTEKCTE




3

pazButus TOMCKOrO pervoHa, Kak HMHHOBAIlMOHHON TEXHHMKO-BHEIPEHUYECKON 30HbI, OYEHb BaXKHO
pa3BUBaTh MHTEPEC LIKOJHHUKOB K MPOQECcCHUsM TEXHUYECKOH HANpaBIEHHOCTH, a TAaKKe K HAay4yHOU
NeSITeNIbHOCTH.

[Tporpamma nomnonHuTENBbHOTO 00pa3oBanus «lllkona 3aHMMATENBHBIX HAYK» J1a€T BO3MOXKHOCTh
yyaliuMmcsT B 3aHUMaTrelbHOW (opme H3ydyuTh MaTepuan 10 MareMaTuke, (u3MKe, acTpOHOMUH,
BBIXOJSIIMNA 332 paMKM HLIKOJIBHBIX KYpCOB, Hay4MTbCsS DPELIaTh HECTAHJApTHBIE 33Jaud Ha JIOTUKY U
CMEKaJIKy, OCBOUTbH MTPOEKTHO-UCCIEAOBATEIBCKYIO A€ATEIbHOCTb.

Hcnonp3ys 3aHMMaTeNbHBIA  MaTepuajd Ha  3aHATHSAX, OCYIIECTBISETCS  PYKOBOJACTBO
M03HABATENIBHOMN JESATEIbHOCTHIO 00YYAIOIIUXCS, CO3/JAIOTCS YCIOBUS IJIsl MHAUBHUIYaTU3alUd yueOHOU
JESITeIbHOCTH, TIPOSIBIICHUS] HHTEPECa, CAMOCTOSATEIBHOCT M MHUIIMATUBBI 00YUJaIOIINXCSl.

3. eaun u 3agauun

Opranu3anuoOHHO-NeIArOrHYeCKOM neJabo 00pa3oBaTeIbHON  MPOTrPaMMBI «IIxona
3aHMMATEIbHBIX HAyK» SBJISETCS CO3[JaHUE OOpa30BaTENBHOTO MPOCTPAHCTBA, IO3BOJISIOLIETO
dbopMupoBaTh y ydaluxcs KapTHHY MHpa aJIeKBaTHYI0 COBPEMEHHOMY YpPOBHIO 3HAHMM, YCTOWYHBYIO
BHYTPEHHIOI0 MOTHBAIIMI0 K M3YYEHUI0O MAaTEMaTUKU U €CTECTBEHHBIX HAyK, a TaK)Xe COJIECWCTBOBATH
PACKPBITHIO U peaM3alii CIIOCOOHOCTEH yUaInuxcs.

JunakTudyeckas 1ejb NPorpaMmMbl — GOPMHUPOBAHUE Yy YYANIUXCS HOBBIX MOHSTHH, B paMKax
W3YYCHHBIX pa3JelIoOB MaTreMaTHKH, (DU3WKH, aCTPOHOMHH, MPHOOPETEHHUE OIbITa CaMOCTOSITEIHLHOM
MIPOEKTHO-UCCIIEI0BATENBCKOM e TEIbHOCTH, PEIICHNUS HeCTaHIApTHBIX 3aad.

3anaum:

® OBJIQJICTh 3HAHUSIMH O COBPEMEHHOW HAy4YHOW KapTHHE MHpPA, O IIHMPOKUX BO3MOXKHOCTSX

MPUMEHEHUS (PU3NYECKUX 3aKOHOB;
® U3y4UTh (PU3NUYECKUE SBJICHUS U MIPOLIECCHI YePe3 IKCIIEPUMEHTHI;

® CII0COOCTBOBATh (I)OpMI/IpOBaHI/IIO OCO3HAHHOI'O0 OTHOWICHUSA y4YallUuXCd K HeOECHBIM O6’B€KT8.M,
ITIOHUMaHHA MCCTa YCJIO0BCKaA BO BCCHCHHOﬁ;

e crocoOCTBOBaTh (POPMUPOBAHUIO Y YUAIIMXCS] HABBIKOB PELICHHS] MAaTEMAaTHYECKUX, QU3NUECKUX
U aCTPOHOMHUYECKHUX 33734, B TOM YHCJIE KCIIEPUMEHTAIIBHBIX;

e CIOCOOCTBOBAaTh pPa3BUTHUIO YMEHUH aHAJIW3UPOBAaTh 3aKOHOMEPHOCTH, CTaBUThb HOBBIE
Mpo0OJIEMBI, BBIABUTaTh TUIIOTE3bI, IPOBOJUTH UCCIIEI0BAHUS, JI€1aTh BBIBOIBL;

® CIIOCOOCTBOBATh PA3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIIICHMUS;

e CcriocoOCTBOBATh PAa3BUTHIO MHTEPECA K MMO3HAHUIO OKPYXKAIOILEro MUPa;

® Co/elcTBOBATh B MPO(OPUEHTALIMHN YUAIIUXCS.

e CIOCOOCTBOBAaTh Pa3BUTHIO KOMMYHHKAaTHBHBIX HAaBBIKOB, 00€CIEUUBAIOIINX PE3yIbTaTUBHOCTD
COBMECTHOM JIESITEIIBHOCTH.

4. OxupaeMble pe3yJabTaThbl 0CBOEHHS MPOTrPaMMbl/ MOTYJIst

Oo0yuaromuecsi, 0CBOUBIIHE IPOrPaMMY, 10JI’KHbI 3HATh:
® METOJbl HAYYHOT'O TIO3HAHUS PUPOIBL;
® Cco/epKaHHE OCHOBHBIX MTOHATHH B paMKax U3y4EHHBIX pa3JIeloB;
® OCHOBHBIE UCTOYHHMKH MH(pOpPMALUU 1O (PU3HKE, MAaTEMaTHKE, aCTPOHOMHH U CIIOCOOBI paboThI ¢
HUMU;
® ANTrOPUTM pEIIECHUs 33]a4 B paMKaxX U3yYeHHBIX pa3JIeNoB;
e anroput™m paboThl HaJ MIPOEKTOM.

OO0y4armmecsi, 0CBOMBIINE NPOTPAMMY, H10JI’KHbI YMeTh:
® TIPOBOJUTH HAOIIOACHUS;
® IUIAHUPOBATh U BBIOJHATH SKCIIEPUMEHTHI;



IMPUMCEHATH IOJTYUCHHBIC 3HAHUA JIA 00BACHEHUS IPpHUPOAHBIX HBJ'IGHI/If/'I;

OLIEHUBATh JJOCTOBEPHOCTh €CTECTBEHHOHAYYHOH HH(pOpMaIu;
HaXOJUTh, aHATU3UPOBATh, OTOUPATh, CTPYKTYPUPOBATH HH(POPMAIIHIO.

Oﬁyqammneca, OCBOMBIIIHE ITPpOrpamMmy, 10/I’KHbI BJIaICTh HABbIKAMU:

paboThl ¢ HHGOPMAITHCH.

5. Y4eOHblil 1aH

CaMOCTOSTEIIbHOTO PEIICHM 3a/1a4 B paMKaxX U3Yy4YCHHBIX pa31€JIOB,
CaMOCTOATCIIBHOI'O NPOBCACHUS HECCIIOKHBIX (1)I/I3I/I‘-I€CKI/IX OKCIICPUMCHTOB;

pa3paboTKU U peanu3aiy yueOHOT0 MPOEKTHOTO UCCIIEIOBAHMS;

MPUMEHSTH 3aKOHBI U OPMYJIBI (B PaMKax M3yYEHHBIX pa3/esioB) Uil PELICHUS 3a1ay;

Ne HaumenoBanue MmoayJieil u pa3iesion Bcero B Tom uncie: ®opmbl
n/n yacoB | Teopus | [IpakTuka KOHTPOJIA
1. | Moayns 1. ['eomeTpuueckas Mo3auka. 4 - 4 3auer
2. | Moaynb 2. YUucnoble TOJI0BOJIOMKH. 4 1 3 3auer
3. | Monyns 3. Mup 3aHMMaTenbHbIX 16 10 3auer
MaTeMaTH4YeCKHX 3a/1au.
4. | Monaynb 4. YBiekarenbHasi aCTpPOHOMUSL. 16 10 3auer
5 Monyns 5. 3anumarenbHas Gu3HKa. 24 1 23 3auer
HUTOIO: 64 14 50
6. YueOHo-TeMaTHYeCKHH MJIaH
Ne HaunmenoBanue moayJieii, pazaesioB u teM | Beero B ToM umcJie: DopMbI
n/n yacoB | Teopus | IlpakTnka| KOHTPOJS
1. Mopyas 1. I'eomeTpuyeckas MO3auka. 4 - 4
1.1. | IIpocTpaHCTBEHHBIE IPEACTABICHMUS. 1 - 1
1.2. | Pa3pe3anue u coctaBieHue Quryp. 1 - 1
1.3. | O6béMHBIE PUTYpBI: IIUHAP, KOHYC, 1 - 1
nMpamMua, map, Kyo.
1.4. | IlpomexxyTouHas aTTecTanus 1 1 3aqér
2. Moayasb 2. UncjioBble roJioBOJIOMKH. 4 1 3
2.1. | Kak 1011 HaydrJIuch CYUTATh? 1 1 -
2.2. | Pemenue 4ncioBbIX pedycoB 2 - 2
2.3. | IlpomexyTodHas arTecTaius 1 1 3auér
3. Moayas 3. Mup 3aHuMaTeJIbHbBIX 16 6 10
MaTeMaTH4YeCKHX 3a/1a4.
3.1. | OBpUCTHYECKHI NTOIXO K PEIICHUIO 3a1auu. 6 2 4
3.2. | HecranmapTHble 3a1a4u. 5 2 3
3.3. | 3ajmaun, penraemble criocoboM nepedopa. 4 2 2
3.4. | IlpomexxyTouHas aTrTecTamnus 1 1 3aqér
4. Monyas 4. YBilekaTejbHasi aCTPOHOMMUSI. 16 6 10
4.1. | 3B€3mpl. 4 2 2
4.2. | Cosse3nus. Kapra 3B€31H0TO Heba. 2 1 1
4.3. | CocraB conHeuHoi cucremsl. Poap ConHna. 2 1 1
4.4. | IlnaneTsl 3eMHOW IPYNIIBI U IUIAHETHI- 2 1 1
THTaHTBHI.
4.5. | Uccnenoanue CONHEYHON CUCTEMBI. 4 1 3
4.6. | IlpomexxyTouHas arTecTaius 2 2 3auér




5. | Moayas 5. 3anumaresibHas Gusuka. 24 23

5.1. | 3aBUCUMOCTb Pe3yIbTaTOB HKCIIEPUMEHTA OT 2 1 1
JKCIIEPUMEHTATOpA.

5.2. | CKOpOCTh peakiiuyu OpraH1u3Ma Ha BHEITHUE 2 - 2
pa3apaxUTENu.

5.3. | 3amaun Ha HU3NYECKYIO HHTYHITHUIO. 2 - 2

5.4. | CummeTtpust BOKpYT Hac. 2 - 2

5.5. | 3aHUMareNbHbIC SKCIIEPUMEHTHI 110 TEME 5 - 5
«MexaHukay.

5.6. | 3aHUMareNbHbIC SKCIIEPUMEHTHI 110 TEME 3 - 3
«CTpoeHue BEIEeCTBAY.

5.7. | 3aHUMareNbHbIC SKCIIEPUMEHTHI 110 TEME 3 - 3
«OJIEKTPUYECTBO U MarHeTU3M.

5.8. | 3aHUMareNbHbIC SKCIIEPUMEHTHI 110 TEME 3 - 3
«OnTukay.

5.9. | llpomexyTouHas arTectaius 2 2 3auér

Hroro: 64 14 50
Conep:xaHue 10NO0JTHUTEIBHOMH 001Ie00pa3oBaTe/IbHOM 001epa3BUBaIOIIeii IPOrpaMMbl
Ne | HammeHoBaHHMe MOy e,
Copep:xkanue o0yueHust
n/n pa3/iesioB U TeM
1. Monyas 1. 'eomeTpuyeckass MO3auKa.
1.1. | IlpocTpaHCTBEHHBIE Teopusa: IloHsaTus «BIEBO», «BIPABO», «BBEPX», «BHU3M.
MPEJICTABICHHUS. [IpakTuka: Mapuipyt nepeaBuxenus. Touka Havana JBUKCHHUS;
YHUCJIO, CTPEJKH, YKa3blBalOIIME HANpPAaBJICHUE  JIBUKEHUS.
[IpoBenenue nMUHUM MO 33JaHHOMY MapUIPYTy (aaropurMmy) —
«IyTeUIeCTBUE TOYKM» (HAa JHUCTEe B KIeTKy). [loctpoenue
COOCTBEHHOr0 MapuIpyTa (pUCYHKa) U €ro ONMCaHue.
1.2. | I'eomeTpuyecKue y30psl [IpakTuka: 3akoHOoMepHOCTH B Yy30pax. Cummerpus. Purypsl,
HMEIOIIE OJJHY ¥ HECKOJIBKO OCEH CUMMETPHH.

1.3. | Pa3pe3anue u cocraBnenue | [Ipakrtuka: Pazpe3anue u coctaBnenue ¢puryp. [lenenue 3agaHHoi
buryp. (Gurypsl Ha paBHbI€ 110 TJIOIIAU YaCTH.

1.4. | Pemenue 3anad, IIpaktuka: IlocTpoeHue KOHCTPYKLHMHM IO 33JaHHOMY o00pasiy
bopMupyromx [lepexnanpiBaHe HECKOJBKMX CHHUYEK B COOTBETCTBUU C
TEOMETPUYECKYIO ycaoBusaMu. [IpoBepka BBIIOTHEHHOM pabOTHI.

HaOJII0/1aTeNIbHOCTb.

1.5. | O6bsémHubIe HUrypsr: [Ipaktuka: MonenupoBanue u3 npoBosioku. Co3nanue 0ObEMHBIX
LWIMH]P, KOHYC, ¢buryp u3 pa3BEPTOK: LUMIUHAP, IPU3Ma LIECTUYTOJIbHAS, TpU3Ma
nupamua, map, Kyo. TpeyroiipHasi, Ky0, KOHYC, YeThIpEXYrojibHasl MUpaMHJIa, OKTadIp,

napajieenuiesl, YCEYEHHBbIM KOHYC, YCEYEHHAs NHUpaMHja,
MATUYTOJIbHAS TUPAMMJIA, HKOCADIP.
. Moayab 2. UnciioBble r0J10BOJOMKH.

2.1. | Kak mroau HayquiInch Teopus: N3 ncropun marematuku. Yucna or 1 o 1000. Yucna-

CUUTAThH? BEJIMKaHBI (MIJUTHOH, TYTOJ U Ap.). YUCITIOBOM MaTuHIPOM: YHCIIO,
KOTOpPO€ YMTAETCSl OJMHAKOBO CJIEBA HAIPAaBO U CIIpaBa HAJIEBO.
[lonck ¥ uyTeHHe CIOB, CBS3aHHBIX C MaTeMaTHKOH (B Tabiule,
XOJIOM IIAXMAaTHOTO KOHSA W [1p.). 3aHUMAaTeNIbHbIE 3aJaHus C
pumMckuMu 1upamu. OUrypHsle yncia.

2.2. | PenieHue 4nCIIOBBIX [Ipaktuka: Pemenue u cocraBieHne pedycoB, coJlepKallux Yucia.

pedycoB.

3anoIHEHWEe  YHCIOBOTO  KpoccBopia  (CyAOKy,  Kakypo).
OtraapiBanue 3aayMaHHbIX yncen. He nepecrasnss uncna 1, 2, 3,




4, 5, CoOeAUHUThL WX 3HAKaMHM JCHCTBHM TaK, 4TOOBI B OTBETE
nonyumioce 0, 10, 20, 30, 40, 50, 60, 70, 80, 100. /IBe psaom
cTosimue LHU(PBl MOXKHO CYHMTATh 3a OJHO 4Yuciao. Tam, TIe
HEOOXO0IMMO, MOYKHO HCIIOIb30BaTh CKOOKH.

Moayas 3.

Ml/Ip 3AHUMATECJIBbHbIX MATEMATHYICCKHUX 3a1a4.

OBPUCTUYECKUN TOIXO K
PELICHUIO 3a/1a4H.

Teopusi: Buael 3a1ay.

[TpakTuka: 3agauu, TOMyCKAOIINE HECKOIBKO CIIOCOO0OB pPeIIeHUsI.
3amau ¢ HEIOCTATOYHBIMH, HEKOPPEKTHBIMU JAaHHBIMU, C
M30BITOYHBIM COCTaBOM yclioBus. IlocienoBaTenbHOCTh LIAroB
(anropuT™M) pemnieHHs 3aJadd. 3ajladyd, HMMEIOIIME HECKOJIbKO
pemenuid. O6patHbie 3a1a4un U 3aaHuss. OpUEHTHUPOBKA B TEKCTE
3a/la4y¥, BBIICTICHUE YCIOBUS W BOMPOCA, JAHHBIX MCKOMBIX YHCET
(BenmumH). Be16op HEoOX0oauMOM MH(pOpMAILIMH, COACPIKAIICIHCS B
TEKCTE 3aJ1a4M, Ha PUCYHKE WM B TAOIUIIE, 111 OTBETA HA 33/ IaHHBIE
BOIPOCHI.

3.2.

HCCTaHI[apTHBIe 3aJa4u.

HpaKTI/IKaZ Hcnonp30BaHue 3HAKOBO-CUMBOJINYECKUX CpCACTB AJIA
MOACIIMPOBAHUSA CHTyaHHﬁ, OIIMCAaHHBIX B 3ajjadyax.

3.3.

3anaun, peniacMole
criocoboM miepedopa.

[IpakTuka: «OTKpBITEIE» 3aJa4u M 3aJaHusl. 3aJjauyu U 3aJaHUs 110
MPOBEPKE TOTOBBIX PEHICHHUM, B TOM YHCIIC HEBEPHBIX. AHAIN3 U
OIICHKA T'OTOBBIX PEIICHUH 3a/1auu, BLIOOP BEPHBIX PEHICHUH.

Monayasb 4. YBiekaTeabHas aCTPOHOMUS.

3BE3OEL.

Teopusi: CTtpoeHue, pa3sMepbl, BUABI 3BE3A. OBOJIOLMSA 3BE3.
Tl'amaxktukn. Hama ranakthka. bawkaiimume 3BE3apl. ConHie —
OJmvokanas 38e31a. PaccTossHus 10 3BE31.

[Ipaktuka: MccnenoBanue 3B€37, HX PACCTOSHHUE.

4.2.

CosBe3nus. Kapra
3BE31HOrO0 Heba.

Teopus: Coszse3aus CesepHoro u IOxHoro nomymapus. Jlerenas
0  CO3Be3auiX. Bugumoe — gBmkeHme — 3BE3. 3011aK.
HaBuranmonnsie 3BE3apl. Hebecubie koopaunaThl. [IpakTuka:
HccnenoBanue nBUKEHUS 3BE3]T, M3Y4YEHHE 3BE3IHBIX KapT.

4.3.

CocraB COJIHEYHOM
cucreMsl. Pons ComHrza.

Teopusa: Connne — uentp ConHeuHoil cuctemsbl. ColHeuHas
atmocdepa. Bimusinue Connia Ha 3emItio.

[Ipaktuka: HccnepoBanue cTpykTypsl W pa3MepoB CoiaHEYHOU
CHUCTEMBI.

4.4.

I1naneTsl 3¢MHOM IPYIIIBI U
IJIaHETBI-TUTAHTBHI.

Teopusi: OcoOeHHOCTH TIaHET 36MHOM I'PYIIIBI U MJIAaHET-TUTAaHTOB.
Pacnonoxxenne mnnaner B ConHeuHoil cucrteme. Pasmepsl u
crpoenue. Bpamenue. Atmocdepa. IloBepXHOCTb IUIaHeT.
Temneparypa ©Ha mianerax. CnyrHuku. Kompila u  ux
IIPOUCXOXKICHHUE.

[Ipakruka: HccnenoBanue ocobeHHoCTeN
ACTpOHOMHYECKNE UTPBI HA 3aKPEIUIEHHE MaTepraa.

TIJTIaHET.

4.5.

HccnenoBaune CotHEYHOM
CHUCTEMBI.

Teopus: I'mnore3sl BO3HUKHOBEHUS (COJIHEYHON  CHCTEMBI.
HccnenoBanuss miiaHer ¥ Maiubix Tel COJIHEYHON CHUCTEMBI.
HckyccrBennsle criyTHUKH. [Iocaky Ha KOCMUYECKHE TeENa.
IIpaktuka: IIpoekTHoO-uccienOBaTeNbCKas  NEATEIbHOCTD  —
pa3paboTka MUHU-TIPOEKTA 110 BEIOpaHHON 00y4alonMcs TEME.

MonyJib 5. 3anumare/ibHast pU3MKA.

5.1.

3aBHCHMOCTh PE3YJIbTAaTOB
SKCIICpUMECHTA OT
9KCIICPpUMCHTATOPA.

Teopus: [Ipumepsl 3aBUCUMOCTH.
[IpakTHka: DKCIEpUMEHT.

5.2.

CKOpOCTh peakiuu
OpraHu3Ma Ha BHEITHHE

pa3IpaKUTEIH.

[IpakTuka: DOkcrnepuMeHTalnbHas paboTa MO  OMpeNeTIeHHI0
CKOPOCTH PEaKLMM OPraHU3Ma Ha BHEILIHUE PA3IAPaKUTEIIN.




SKCIICPUMCHTHI 110 TEMC
((SJ'IGKTpI/ILICCTBO n
MaracTus3m».

5.3. | 3agaum HA PUBHUECKYIO [Ipaktuka: Pemenue 3a1a4 Ha GU3UIECKYIO HHTYHITUIO.
UHTYULUIO.

5.4. | CummMmeTpust BOKPYT Hac. [Tonsitue cummerpun. Tpu  OCHOBHBIX BHJA: 3€pKaJIbHas

CUMMETpPHS; LEHTPaJIbHAsl CAMMETPUSL; IEPEHOCHAs! CUMMETPUSI.
[IpakTuka: Baxknas poib cuMMeTpUH B (PU3HKE, MaTeMaTUKe U Jp.
Haykax. CummeTrpus B kuBOM npupozae. CUMMETpUsl B UCKYCCTBE,
ApPXUTEKTYpEe, TEXHUKE, OBITY.

5.5. | 3aHuMmarenbHbIE IIpaxtuka: Muepuus u nepsbii 3akoH HeroToHa. «IHEpUMOHHBIE»
SKCIIEPUMEHTHI 110 TEME 3aa4i. YIMBUTEIbHBIE CIy4yad PaBHOBECHUS. DKCIEPUMEHThI HaA
«MexaHuKa». paBHOBECHE (LIEHTP TSXKECTH) C MOJAPYYHBIMH IPEAMETAMHU.

OKCIEPUMEHTBI, JEMOHCTPUPYIOIINE SIBICHUE HHEPLIUH.

5.6. | 3aHuMarenabHbIE [IpakTuka: OKcIepuMEHTBl JOKa3blBaroliue: 1) AUCKpETHOE
SKCIIEPUMEHTHI 110 TEME CTpOEHUE TeIT; 2) IBUKEHHUE MOJIEKYIT; 3) B3aUMOICHCTBHE MOJICKYII.
«CTpoeHue BelecTBay. HaGnronenne cmayvBaHusT W HECMayMBaHUS. ODKCHEPUMEHTHI C

MOBEPXHOCTHBIM HATSDKEHHEM. OKCIEPUMEHTbl C HU3MEHEHUEM
o0bema, AaBJIEHUs, TEMIIEPATyphI rasa.
OKCIIepUMEHTBl ¢ OymMaroii — KOHCTPYHpPOBaHUE MPOYHBIX
KOHCTPYKIIMM U3 HE IPOYHOI0 MaTepHaa.

5.7. | 3aHuMmarenbHbIe [IpakTuka: DKCHEPUMEHTHI: JAEMOHCTPUPYIOIIUE CYHIECTBOBAHUE

CTaTUYCCKOr'0 JJICKTPHUYCCTBA, YKA3bIBAOIIHWEC Ha CYHICCTBOBAHUEC
3aps10B ABYX BHUIOB. KOHCTPYI/IpOBaHI/Ie QJICKTPOCKOIIA.
9KCH€pI/IMeHTI)I, IMMOATBCPIKAAOIINE ITPOBOAUMOCTE OAHUX BCIICCTB

" HCIIPOBOAUMOCTD APYTI'UX. >KI/I,I[KI/IC n F33006pa3HbIe IMIPOBOJHUKH.

COopka  onekrpuueckux  1eneil.  IlocnmemoBarenmpHOE — W
napasiebHOe COeIMHEHNUE.
9KCH€pI/IMeHTBI C KOMIIacoM, IIOCTOSSHHBIMHN MariuramMm

(MaFHI/ITHLIe MasATHHUKH, MarouThbl 1 TeMnepaTypa).

5.8. | 3aHUMAarenbHbBIE
HKCIIEPUMEHTHI 110 TEME
«OnTukay.

[IpakTuka: DKCIIEpUMEHTHI Ha PaclpoCTpaHEHHE, MPEIOMIIEHUE U
OTpaXKEHHE CBETAa. OKCIEPUMEHTHl Ha OUIYIICHHE IIBETa.
Pa3noxkenue cBeTa B CIEKTP C HOMOILBIO AUPPAKIIMOHHON pEeHIeTKH
U aHAJIOTMYHBIX €1 MOIPYYHBIX IPEIMETOB.

[Tonyyenue  uHTEephEpPEHIIMOHHOM  KapTUHBI  Pa3IUYHBIMU
cnocobamu. VccrnenoBanue CBOWCTB CBETa IMPU MOMOIIH Jla3zepa —
«J1a3€pHOE HIOY».

8. MarepuajnbHo-TeXHHUYeCKOe o0ecrneyeHne J0NOJHUTEeIbHOI 00111e00pa3oBaTeIbHOI
o0mepa3BuBaLIel MPorpaMmMbl

s obecnieueHust mporpaMMbl HEOOXOIUMBI yueOHbIE ayAMTOPUH, OCHAIEHHBIE MapKEepPHBIMU
JOCKaMH, MyJIbTUMETUHHBIM 000pyIOBaHHEM (KOMITBIOTED, IIPOCKTOP, IKPaH, MHTEPAKTHBHAS TocKa). J{is
3aHATHH 10 (Qu3uke TpeOyeTcss CTaHAAPTHOE IIKOJIbHOE J1abOpaTopHOE U JAEMOHCTPAaIlMOHHOE
obopynoBanue. Heobxoammoe 060pyioBaHKE 1O aCTPOHOMUU: TEIECKOT, MOJBUKHBIE KaPThl 3BE3THOTO
Heba, Mozienb COoNHEYHOM cucTeMsl, TI00ychl 3BE31HOrO Heba, rio0yc JIyHbI, MOJieNb HeOecHOH cdepsl,

TEJUTypUHM, IIKOJBHBIM ACTPOHOMHUYECKMHM KajleHJapb. BaXHO Takke HaJIM4yWe CIPaBOYHO-
MH(POPMAIIMOHHON U HAYYHO-TIONYJISIPHON JIUTEPATYPHI.
Pexomenayemas ureparypa:
Maremaruka
1. Andumosa, T. b. Maremaruka. Bueypounsie 3anstus. 5-6 kinaccol. — Mocksa : UJIEKCA, 2020. —
128 c.
2. Tlepenmbman, S. WM. 3anuMmarenpHas Marematuka B pacckazax. — Caskrt-IlerepOypr : OOO

«C3KB0», 2023. — 768 c.
3. BbyammoBwuu, E. A. Maremaruka. Apupmernxa. [eomerpus. 6 kimacc. — Mocksa : «I[Ipocemenue»,
2023.-128c.
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4. bynumonud, E. A. Maremaruka. Apudpmeruka. ['eomerpus. 5 kimacc. — Mocksa : «IIpocBemenue,
2023. - 128 c.

5. Iapeirun, M. ®. Maremaruka. 3agaun Ha cMekalky 5-6 kinaccel / . @. lapeirun, A. B. lleBkuH.
— Mocksa : «IIpocBemienuey, 2023. — 96 c.

6. Ilpurmamenue B Mup matremaruku. — URL : http://intelmath.narod.ru

3anumarenbHas Mmarematuka. — URL : http://funnymath.ru

8. Maremarnueckuit mopran Maremaruky.py. URL :
http://matematiku.ru/index.php?option=com_frontpage&Itemid=1

~

duszuka
1. Bupoger, 1O. A. ®usuka Bokpyr Hac. — Mocksa : [lemkom B uctoputo, 2022. — 92 c.
2. Tlepbikun, 1.M. ®@usuka 7 xnacc. — Mocksa : «IIpocsemienney, 2023. — 240 c.
3. TI'ypeBuu, A. E. ®usuka. Xumus. 5-6 kiacc : Merogudeckoe nmocooue / A. E. I'ypesuy, /1. A.
HUcaes, JI. C. IlonTak. — 2-¢ uzn. — Mocksa : JIpoda, 2022. — 193 c.
[lepensman, . U. 3anumarensHas ¢usuka. — Mocksa : Hayka.2023. — 656 c.
5. Hpyxunus, b. JI. Pa3BuBaromue 3anaun no (pu3nke A MKOJIBHUKOB 5-9 kimaccoB. — MockBa :
Nnekca 2020. — 165 c.
6. Bcé JUISL JIETEH. [[TxonpHas BHUJICOTEKA. dusuka. - URL
https://allforchildren.ru/scivideo/physics.php

&

AcTpoHomusi
1. Ilepenbman, A. U. 3anumarensHas ¢puzuka. — Mocksa : Dxcmo. 2019. — 320 c.
2. Towmmncon, P. b. UnmroctpupoBanHas sHIMKI0oNeaus : actpoHomust / P. b. Tomricon, b. @.
Tomricon; nep. ¢ aur. M. A. Paiitmana. — Mocksa : JIMK Ilpecc, 2020. — 746 c.
3. Humes, B. M. Becénas acrponomust 151 gomkoiasHukoB / B. M. Humes, H. B. Humesa. —
Mockaa : [lerctBo-IIpecc. 2019. — 75 c.
4. Towmynuna, H. H. BBeaenue B actponomuto. 5-7 knacesl / H. H. 'omynuna, B. I'. Cypaun. —MockBa
: [Ipocemenne. — 2023. — 112 c.
Kauyp, E. YBnekarenbHas actponomus. — Mocksa : MU®. — 2022. — 80 c.
Oomepoccuiickuii actpoHomudeckuii mopran. — URL :  http://xn--80agldeblhjOl.xn--plai/
Poccuiickas actpoHommueckas ceth «Astronet»y. — URL :  http://www.astronet.ru/
Kanan Pockocmoca Ha caiite https://www.youtube.com/. - URL:
https://www.youtube.com/user/tvroscosmos

NGO

9. MeToauueckue PECKOMEHAALHUHA I10 OPraHU3 Al 06pa3OBaTean0ro nmpomecca

JlaHHas mporpaMMa HOCHUT 3aHMMAaTeNbHBIN, PAKTHKO-OPUEHTUPOBAHHBIN XapakTtep. [Ipu oTOope
COACPIKaHUA MPOrpaMMbl HCIIOJIB3YCTCs MG)KI[I/ICHI/IHHI/IHapHBII\/'I moaxod, B COOTBETCTBUU C KOTOPBIM
o0y4aroIumecst T0JHKHBI YCBOUTH 3HAHUS U YMEHHS, HEOOXO MBI [Tl (POpMHUPOBaHUS €TMHOI IIETTOCTHON
€CTECTBEHHOHAyYHOW KapTHHBI MHpa, Ompelesstone (opMUpOBaHME HAYYHOTO MHUPOBO33PEHMUS,
BOCTPEOOBaHHBIC B )KU3HH U B MPAKTUYECKON JIESTEITBHOCTH.

OOydeHHe OCYIIECTBISIETCS IIOCPEICTBOM CIEAYIONIMX METONOB: Oecela, aHalW3 TEKCTa,
HaOJII0/IeHNE, PeLICHUE 3a/1ay, JTad0paTOPHbIE, SKCIIEPUMEHTAIIbHBIC, IPOCKTHBIE PaOOTHI.

Peanuzarust mporpaMMbl 0a3upyeTcsi Ha TPUHIIMIIAX PA3BHBAIONIETO OOYYEHHS, AEATEILHOCTHOTO
1oJxo/a, NpoOIeMHO-TIONCKOBBIX MeTonax oOydeHHs. B mporecce o0ydeHHs] akTUBHO HMCHOJIB3YIOTCS
MYJIBTUMEMIHBIE CPECTBAa 00YYEHHs, pa3HOOOpa3HbIe CPECTBA HATIISAHOCTH, JEMOHCTPAIIMOHHOE U
nabopaTopHOoe 000pyIOBaHHE.

B xome ocBoeHHs MporpaMMbl ¢ MOMOIIBIO 3aHMMATEIBHOTO MaTepHalia MPEeIMETHOH 00JacTH
«MaremaTuka» OCYIIECTBISETCS PYKOBOJICTBO CaMOCTOSTEIBHOW IT03HABATENLHON JEATENLHOCTHIO
00YYalOIINXCS, CO3JAFOTCS YCJIOBHS Ui WHAWBUAYAIH3alUH YYCOHOW JEATETBHOCTH, MPOSBICHHS
MHTEpeca, CaMOCTOSTEIbHOCTH U MHHUIUATUBBI OOYYArOIIMXCS NPU U3yYCHUU MAaTEMAaTUKU B OCHOBHOM
IIKOJIE.

10. ®opmbl yueOHON padoThI


http://intelmath.narod.ru/
http://funnymath.ru/
http://matematiku.ru/index.php?option=com_frontpage&Itemid=1
https://allforchildren.ru/scivideo/physics.php
http://астрономия.рф/
http://www.astronet.ru/
https://www.youtube.com/
https://www.youtube.com/user/tvroscosmos
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OpoHTaNbHasA, HHAWBUyaIbHAS U TpyIoBas padbora.

11. ®opmbl KOHTpOJISA
11.1. @opmbl TeKyIIEr0 KOHTPOJISA YCIIEBA€MOCTH M MIPOMEKYTOYHOMN aTTecTalnu

Texymmii KOHTPOJIb YCIEBAEMOCTH OCYILECTBIISIETCSI HA OCHOBE HAOIIOJCHHN 3a JeSITeIbHOCTHIO
y4alluXCs B XO/€ 3aHATUH.

IIpoMexxyTouHOM arTecTalueld IO MTOraM OCBOCHMS KaKIO0ro MOIYJS SIBISETCS 3a4€T B
CJIeIYIOIUX BUJAX:

Ne nn/m HaumeHoBaHMe pa3aeioB Buja xoHTpoJs
1 Monynb 1. ['eomeTpuyeckas Mo3auka. TECT
2 Monyinb 2. YncaoBble rojJ0BOJIOMKH. TECT
3 Monyne 2. Mup 3aHUMAaTENbHBIX MAaTEMaTUYECKUX TECT
3a/1a4.
4 Monynb 3. YBiekarenbHasi aCTPOHOMMUSL. TECT
5 Monyns 4. 3anumarenbHas pusmuka. TECT

Bonpocs! u 3aianus k pasaeiy 1: «'eomeTpuyeckasi MO3auKa
Tecr.
Bompoc 1: Kakoe 13 nepeuncieHHbIX T€OMETPHUECKUX Tell HE SIBJISIETCS MHOTOTPAHHUKOM?
BapuanTs! oTBeTa: a) Ky0; 0) KOHYC; B) IpU3Ma; T) THPaAMHIA.
Bompoc 2: Onna cTopoHa npsiMOYrojpHUKa paBHa 6 cM, a ero rowanes 42 cm2. YUemy paBHa npyras
cTopoHa?
Bapuants! otBeTa: a) 15 cm; 6) 9 cm; B) 7 cM; T) 8 cMm.
Bonpoc 3: Yemy paBHa cTopoHa KBajapaTa, €CiM ero miomaab pasHa 0,49 m2?
Bapuantsl otBeta: a)70 cm; 6)0,07M; B) 49 cm; 1) 0,49 M.
Kpumepuu oyenusanus:
85 - 100 % npasunvHbix 0meemos — 8blcOKULL YPOBEHb,
70 - 84% npasunbHbiX 0MEEM0O8 — NOBbIULEHHBII YPOBEHD,
50 - 69% npasunbHbix OMeemos — cpeOHUll YPOBeHb,
menee 50 % npasunbHbIX 0MEemos — HU3KULU YPOBEHb.

Bonpocs! u 3aganus k paszaeny 2: «YuciaoBbie roJ0BOJIOMKH
Tecr.
Bomnpoc 1: Kakue 3naku npornyiiieHsl B paBeHCTBE 3 4 6 6 = 48
Bapuantsl otBera: A) *, +, * B) +, *, * B) +,-, *I') +, *, -
Bonpoc 2: Ckonbko 04koB HabupaeT Ty4HHUK B, 3Hast, uTo 00uuii Oamt TydHuka A paBeH 55 U UTO pa3Hble
OYKU 3apadaThIBalOTCA B AECATH 30HAX [0 BO3PACTAHUIO K LIEHTPY?

\Ea\V/A\\\\\\H&M.\Jﬁ.n\I////:x‘\\\\\\rl.EM/
BapuanTtsr orBera: A) 30 b) 38 B)401') 35
Bomnpoc 3: Kakue keryin Hy)kHO cOUTb, 4T0ObI HaOpaTh poBHO 100 0uKkOB?
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Bapuants! otBeta: A) 13, 39,48 b) 13, 8,47 B)48,39,81)48,47,8
Kpumepuu oyenusanus:

85 - 100 % npasunvhbix omeemos — 8biCOKULL YPOBEHb;

70 - 84% npasunvhvix 0meemos — NOBbIUEHHDLI YPOBEHb,

50 - 69% npasunvubix omeemos — cpedHuUll yposeHs,

menee 50 % npasunbHbIX 0MEemos — HU3KUL YPOBEHb.

Bonpocsl u 3a1anus k pasaeny 3: «Mup 3aHUMaTeIbLHBIX MaTEMATHYECKUX 32/1a4)»
Tecr.

[IpumMepHBI€ BOIIPOCHI T€CTA 11O MOAYII0 «MHUp 3aHUMATEIIbHBIX MAaTEMAaTHYECKUX 33729,
Bomnpoc 1: Hukonaii Bomien B aBTo0yc U niepecuuTal naccaxupos. Mx 6bu1o 17. ABTOOYC TpOHYICS, 3aTEM
ocraHoBwics. Ha mepBoit ocraHoBKe BOIUIO 6 YenoBek, BoiLIo 2. Ha cienyromieit Bonuio 4, HUIKTO HE
BBIIIIET. A TIOTOM Ha OCTAHOBKE OJUH TPAKIAHUH BOIIEN C IENO0N Kydeil 0OHOBOK. CKONBKO OBLIO
OCTaHOBOK?
Bapuantel otBeta: A)3b5)4 B)5 1)6
Bompoc 2: Eciii 061 y KpacHOTO JIpakoHa ObLI0 Ha 6 T0JIOB OO0JIBIIE, YEM Y 3€JICHOTO, TO Y HUX ObLTO ObI 34
rojoBbl Ha JMBoux. Ho y KpacHOro apakoHa Ha 6 TOJIOB MeHbINE, 4eM y 3eneHoro. CKOIbKO TOJIOB y
KpacHOro JpakoHa?
Bapuantst otBeta: A)9b5)8 B)7 1) 6
Bormpoc 3: Manenskast Haramia He XOauT Ty/sITh, €CJIM Ha YIUIE BETEP U UJIET AOXKIb. B okTsa0pe 13 nueit
ObLITO sicHO U Oe3BeTpeHHo, 12 aHeil men nqoxab, u 11 queit nyn Berep. Ckoabpko AHel B okTs0pe Hatama
urpasga ¢ Mmamoit joma’?
Bapuantst otBeta: A)3b5)4 B)5 16
Kpumepuu oyenusanus:
85 - 100 % npasunvHbix 0meemos — 8blcOKULL YPOBEHb,
70 - 84% npasunbHbiX 0MEEM0O8 — NOBbIULEHHBII YPOBEHD,
50 - 69% npasunbHbix OMeemos — cpeoHuUll YPOBeHb,;
menee 50 % npasunbHblX 0MEemos — HU3KUL YPOBEHb.

Bonpocsl u 3aganus K pazaeny 4: «YBjiaeKarejJbHass aCTPOHOMHUS»
Tecr.
Bormpoc 1: [IpaBunbHBIN NOPAIOK PACIONIOKEHUS TUIAHET 3¢MHOM Tpynisl oT CosHIa
Bapuantel otrBera: A) Benepa, Mapc, 3emuss, Mepkypuii b) Mapc, 3emmns, Mepkypuii, Benepa B)
Mepkypuii, Benepa, 3emis, Mapc I') 3emist, Mapc, Benepa, Mepkypuit
Bonpoc 2: Kakas muianera ConHeYHON CUCTEMbI Ha3BaHHAs HE B UeCTh Oora puMckoil Mudororuu?
Bapuants! otBera: A) Mapc b) 3emnst B) FOnutep I') Catypn
Bomnpoc 3: B kakom co3Be3a1K HaxoUTCs MOJspHas 3Be31a?
Bapuants! otBeta: A) Manas mensenumna b) bonbmas mensenuiia B) Opuon ') Kaccuomnest
Kpumepuu oyenusanus:
85 - 100 % npasunvrbix 0meemos — 8blcOKULL YPOBEHb,
70 - 84% npasunvhvix 0meemos — nO8bIUEHHDLI YPOBEHb,
50 - 69% npasunbHbIXx OMEEM0O6 — CpeOHUIl YPOBEHb,
menee 50 % npasunvbHbIX 0MEemoe — HU3KUL YPOBEHb.
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Bonpocs! n 3axanus K pasaenay S: «3aHuMaTeIbHAsA (PU3NKA»
Tecr.

Bomnpoc 1: Kaxoii u3 npuBeA€HHBIX HUXKE ONBITOB OATBEPKIAET TUIIOTE3Y O TOM, YTO BEIIECTBA
COCTOSAT U3 OTJEIbHBIX YACTHI], MEKLY KOTOPBIMHU €CTh IPOMEKYTKU?
BapuanTsl oTBeTa: @) pacTBOpEHHUE caxapa B BoJIe; 0) MpUTshKeHHEe OyJaBOK K MAarHUTY; B) MaJICHUE TN Ha
3eMJII0; T') pacIliipeHue Teia Py HarpeBaHuu;
Bomnpoc 2: TBepaoe, )KuaKoe U ra3000pa3HOe arperaTHOE COCTOSTHHUE
BapuanTtsl oTBeTa: A) MOryT UMETh BCe BellecTBa. b) umMeeT ToabKo BoAa. B) MMEIOT TOJNBKO HEKOTOpHIE
BELIECTBA
Bonpoc 3: Uro sBisieTcs Npu4uHOi yBeIrueHus: CKopocTH 1uddy3uu ¢ pocToM TemrepaTypsl Tena?
BapuanTtel oTBeTa: A) yBeNMYEHHE CKOPOCTH IBIDKEHHS MOJEKyl. b) yBennuenue OecriopsgouyHOCTH
JBUKEHUS MOJIEKYJ. B) yBennueHue npoMexyTKOB MEKy MOJIEKYJIaMH.
Kpumepuu oyenusanus:
85 - 100 % npasunvubvix omeemos — 6blCOKUIL YPOBEHD,
70 - 84% npasunbHbiX 0MEEemMo8 — NOBbIULEHHBII YPOBEHD,
50 - 69% npasunvubix omeemos — cpedHuUll yposeHs,
menee 50 % npasunbHvlX 0MEemoe — HU3KULL ypOBeHb.

Bricokuil, MOBBIILIEHHBINH U CPEeTHUI YPOBEHb MTPOXOXKICHHS TECTOB CBHIETEILCTBYIOT 00 OCBOCHUU
MaTepuasa nporpamMmmal.



