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1. TacmopT padoyeil nporpaMMbl y4eOHOW U CIUIINHbBI

1.1. Ob6aacTs npuMeHeHus padoyeii mporpaMmbl

PaGouvast mporpamMma y4eOHON AMCIUTUTHHBI « BHONOTHS» OTpaskaeT 00s3aTeIbHbIH
MHHAMYM COJICpKaHHs 00pa3oBaTeIbHOM MPOTPaMMBI CPEIHETO 00IIero 00pa30BaHuUs C
yueToM TpeOoBanuii DepepallbHOTO TOCYAApCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAPTA
cpeaHero (MmoJIHOro) 00111ero 00pa3oBaHus 0 ACTPOHOMUMU.

[Iporpamma muctmmauHbl «buonorus» peanusyeTcss B TpeieiaX OCHOBHOW
npoeCCHOHAIBHON 00pa30BaTeIbHON MPOrPaMMbI M OCBAMBACTCS C YYETOM TPOQHIIS
MOJIy4aeMoro  MPOQECCHOHATBLHOTO  00pa3oBaHUS  TIO npodeccun  23.01.03
ABromexaHuk. [Ipm pa3paboTke mporpaMMbl ydYTeHa TPUMEpHAs TMpOrpamMma

«buomorusny.

1.2. MecTo y4eOHOH AUCUMILIMHBI B CTPYKType OCHOBHOW MNpodeccHoHATbLHOMH
o0pa3oBaTe/ibHOI MporpaMmbl. 001c00pa30BaTEIbHBIN ITUKIL.

JuctumivHa «bronorusy BXOIUT B COCTaB peaMeTHO o0nacTu «EcTtecTBeHHbIE
Haykun» O@I'OC cpeanero oOiiero oOpa3zoBaHMs M M3ydaeTcsl B 00Ie00pa3oBaTEILHOM

rukie yueororo mana OIIOIT CITO mo pa6oueit mpodeccun 23.01.03 ABTOMEXaHUK.

1.3. Hesn u 3agaum padGoueil mporpaMmmbl y4eOHOH AUCHMILIMHBI Buosaorusi —
TPeO0OBaHU K pe3yJibTaTaM 0CBOCHHs pado4yeil NPpOrpaMmabl:

B pesynbrare ocBoeHus pabouell mporpamMmbl 1o buonorun oOydarommiics
JOJIKEH YMETh!

o OOBSACHATH: POJb OMOJOTUU B (OPMHUPOBAHUH HAYYHOI'O MHPOBO33PEHHUS;
BKJIaJT OMOJOTUYECKUX Teopuil B (POPMUPOBAHHUE COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTUHBl MUPA; €IUHCTBO KMBON M HEXHUBOU MPHUPOABI, POACTBO >KMBBIX OPraHHU3MOB;
OTpULIATENILHOE BIIUSHHUE AJIKOTOJI1, HUKOTHMHA, HAPKOTUYECKUX BEIECTB Ha pPa3BUTHUE
3apoJIbIllla YEJIOBEKA; BIMSIHME MYTareéHOB HA OPraHu3M YeJIOBEKa, 3KOJOTHYECKUX
(dakTOpoB Ha OpraHW3M; B3aMMOCBS3M OPraHU3MOB M OKpYXKaloUleil cpenbl; MPUYUHBI
ABOJIIOLIMM, U3MEHSIEMOCTH BHJIOB, HAPYIIEHUIM pa3BUTHs OPraHU3MOB, HACIEACTBEHHBIX
3a0oneBaHuii, MyTaluil, YCTOMYMBOCTH M CMEHBI DJKOCHCTEM; HEOOXOAUMOCTh

COXpaHCHUA MHOFOO6paSI/I$[ BUJOB,



L4 pemaThb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aaa4r, COCTABJIATL 3JICMCHTAPHBIC

CXCMbl CKpPCIIMBAHUA M CXCMBbI IICPCHOCA BCIICCTB W JHCPIUU B IJKOCHUCTCMaAX (I_ICI'II/I

MUTaHUs);
o OMMKCHIBATh 0COOEH BUIOB 10 MOP(HOIOTrHIECKOMY KPUTEPHUIO;
o BBISIBJISITH TIPUCIIOCOOJICHUSI OPTaHU3MOB K Cpejie OOWTaHMs, UCTOYHHUKHU

MyTareHOB B OKpy)Xamomieil cpene (KOCBEHHO), aHTPONOTCHHBIE W3MEHEHHS B
HKOCHCTEMAaX CBOEH MECTHOCTH;

o CpaBHMBATh OMOJIOTMYECKHE OOBEKTHI (TEJa KUBOM M HEKUBOM IPHUPOJIBI
10 XMMHYECKOMY COCTaBY, 3apOIBIIIHN YEI0BEKA U APYTUX MICKOMHUTAIONIUX, IPUPOTHBIC
HKOCUCTEMBl M arpO’KOCHUCTEMBI CBOEH MECTHOCTH), MPOLECCHl (€CTECTBEHHBIN U
WCKYCCTBEHHBI OTOOp, TMOJIOBOE M Oecroyioe pa3MHOXKEHHE) W JellaTh BBIBOJBI Ha
OCHOBE CpPaBHEHHUS;

J AQHAJIM3UPOBATh W OICHWBATH Pa3IMYHBIC TUIOTE3bl CYIIHOCTH >KHU3HH,
MIPOUCXOXKICHUS KU3HU W YeJOBEKa, TJI00ajJbHBIE HKOJIOTHUYECKHE MPOOJIeMbl U ITYTH
pelleHus, TOCIECTBUS COOCTBEHHOM ESITEILHOCTH B OKPYKAIOIIEH cpejie;

J U3ydaTh M3MEHEHHS B YKOCHCTEMaX Ha OMOIOTHIECKIX MOJIEIIAX;

o HAaXOJUTh HHQPOpPMAIMI0O O OWOJIOTHYEeCKHX OOBEKTaxX B Pa3IMYHBIX
UCTOYHHKAX (Yy4eOHBIX TEKCTaX, CHPAaBOYHHUKAX, HAYYHO-TIOMYJSPHBIX W3IaHUSAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, pecypcax VHTepHETa) M KPUTUYECKH €€ OIICHHUBATH.
00y4aroIMIACH 10JI’KEeH 3HATD:

J OCHOBHBIE  TIOJOXXEHUS  OWOJOTHYECKMX  Teopudd  (KIeTodHas;
sBosornonHas teopust U.J[apsuna); yaenus: B.1.Bepuanckoro o 6uocdepe; CymHocTb
3ak0HOB ['.Menens, 3aKOHOMEPHOCTEN U3MEHYMBOCTH;

o CTpoeHUe OMOJIOTHUECKUX OOBEKTOB: KJIETKH; TEHOB M XPOMOCOM; BHJA H
AKOCHUCTEM (CTPYKTYpa);

J CYITHOCTh OMOJIOTHUECKHX IPOIIECCOB: PAa3MHOXKCHHE, OIJIOJOTBOPEHHE,
neicTBue HCKYCCTBEHHOTO U €CTECTBEHHOTO otbopa, dbopmupoBanue
npuCcTIOocOOIeHHOCTH, 00pa3oBaHUE BHUJOB, KPYTOBOPOT BEIIECTB M IpPEBpalleHUE
HHEPIrUU B IKOCUCTEeMax u buocdepe;

o BKJIAJI BBIJJAIOIINXCS YICHBIX B PA3BUTHE OMOJIOTUYECKON HAYKH,

o OMOIOTMYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY.

o0y4aromuiicsl 10/KeH MCNO0Jb30BATh NPHOOpeTeHHbIe 3HAHUS U YMEHHS B
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NMPAKTHYECKOM 1eATEJbHOCTH ¥ NOBCEAHEBHOM KU3HU [JISA:

o coOmtofieHus Mep NpOoPUIAKTUKH OTPABJICHHUM, BHUPYCHBIX U JPYTHX
3a00€eBaHU, CTPECCOB, BPEAHBIX MNPUBBIUEK (KypeHHUE, alKOroJiu3M, HapKOMaHUS);
IIpaBUJI IOBEAECHUS B IPUPOJAHOU CpEE;

o OKa3aHusi MEPBOM MOMOIIM TPH MPOCTYAHBIX M JPYTrUx 3a00JIeBaHUSX,

OTPABJICHUS TUIIEBBIMU MTPOTYKTaAMU;

o OIICHKM OSTUYECKUX aCMEeKTOB HEKOTOPBIX HCCIEJOBaHU B 00JIacTH
OMOTEXHOJIOTUH (KJIIOHUPOBAHUE, HICKYCCTBEHHOE OIJI0JIOTBOPEHUE).

B npomecce peanmuzanuu paboueit mporpaMmbl  (OPMHPYIOTCS oOrrue

KOMIICTCHII MU

OK 2. Opranu3oBsiBaTh COOCTBEHHYIO ACSATEIBHOCTD, UCXOS U3 IIEJIM U CITIOCOOOB
€€ JIOCTHKEHUS, OTIPEICTICHHBIX PYKOBOIUTEIIEM.

OK 3. Ananu3upoBath pabO4Yyl0 CUTYaIMIO, OCYIIECTBISATh TEKYIIHI U UTOTOBBII
KOHTPOJIb, OIIEHKY U KOPPEKIIUIO COOCTBEHHOM E€SITEILHOCTH, HECTH OTBETCTBEHHOCTD 3a
pe3yibTaThl CBOEH pabOTHI.

OK 4. OcymectBnare mouck uHpopmaiuu, HeoOXoaumoun mia 3PpheKTUBHOTO
BBITIOJIHEHUSI IPO(ECCHOHATBHBIX 3a/1a4.

OK 5. Hcnonb3oBaTh HMH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHU B
PO eCCUOHAIBHON e TETLHOCTH.

OK 6. PaGoTats B koMaHJie, 3¢ (HEKTUBHO O0IIATHCS C KOJUJIEraMH, pyKOBOJICTBOM,

KIIMCHTaMHMU.

1.4. Kosin4ecTBO 4acoB Ha 0CBOeHHMe padoueil MPOrpaMmbl yueOHoi
JAUCHUITHHBI

Jns mpodeccuit cpenHero mpodhecCHOHATBHOTO 00pa30BaHUs TEXHUYECKOTO
npoduis MakcuMallbHasi ydeOHasi Harpys3ka o0ydarouierocsi coctaBisier 54 yaca, B TOM
qucie:

00s13aTeNbHOM ayTUTOPHON yueOHOW Harpy3ku oOydaromierocs 36 4acos;

CaMOCTOSITEIbHOM paboThl 0Oyuatomierocss 18 uacom



2. CTpyKTypa U coJep:kaHue y4eOHOH M CUUIIHHbI

2.1. O0bem yueOHOI TUCHUIJIMHBI U BUAbI y4e0HOH padoThl

Buj yueOHo# paGoThI

0O0nLeM 4acoB

MaxkcumajibHas y4eOHas HArpy3ka (Bcero) o4
Oo6s13aTesibHAsI Ay IMTOPHAS y4eOHAasi HArpy3Ka (Bcero) 36
B TOM YHCJIE:

MIPaKTUYECKUE 3aHATUS 5
CamocrosiTesbHast padoTa o0yuarouierocs (Bcero) 18

B TOM 4YHCIJIC:

Buvinonnenue pegpepamos

Buvinonnenue npeSeHmaL;uL?

Paboma c ONOPHBIM KOHCNEKNMOM

Buvinonanenue unousudyanvrulx 3a0anutl

[IpoMexxyTouHas atTectauus B ¢popme oupghepenyuposannozo 3auema




2.2. TemaTnyecknii IJIaH U coJepKaHne Y4eOHOH TucuunInHbl «buosorus»

HaumeHnoBanue Conep:xxanue yueOHOT0 MaTepuasia, JJadopaTopHbie U MPaKTHYECKHEe PadoThI Kosau4vecTBo | YpoBeHb
pa3aesioB U TeM 00y4yaromXxcs (eciu npedycmompeHsvl) 4acoB OCBOCHH
|
1 2 3 4

Tema 1. Conepxxanne y4eOHOro MaTepHuaJia 6 2
Beeanenne B 1 Huctpykrax no OT. 3nauenne 6MOI0TUU A7l TOHUMAaHUS €IMHCTBA BCETO
0MoI0THI0 JKHABOTO.

2 OCHOBHBIE CBOWCTBA >KMBOTO.

3 YpOoBHU OpraHu3anuu KUBOW MaTepUU.

4 MHuoroo6pa3zue )KMBOro MHpa.

5 MecTo GMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK.

6 HavanpHble 3Tansl pa3BUTHUS KU3HU Ha 3EMIIE.
Tema 2. Conep:xanue yueOHOT0 MaTepuasia 30 2

YueHue o0 KJIeTKe

7 Xumuueckas opraHuzanus KieTku. Heopranumueckue BellecTBa, BXOJSINKE B
COCTaB KIIETKH.

8 Oprannyeckue BeIECTBA, BXOJSIIME B COCTaB  KIETKH. benku: crpoeHue,
byHKIMY.

9 buonorunueckue katanuzatopel — QepMmeHThl. MX knaccudukauus U poib B
KU3ZHEJIEATEIbHOCTU KIETKH.

10 | YruneBogsl: pyHKIMHM, 0COOEHHOCTH OPTraHU3AINH CaXapHJIOB.

11 | XKupsl U TUNUJBL.

12 | Hykneunossie kuciotel: JJHK — Ouonormueckue momumepsi. PHK: crtpoenue u
byHKIHH.

13 | Anenusuntpudocdar.

14 | Bo3HUKHOBEHHE KU3HU Ha 3eMIe.

15 | Ctpoenue U GyHKINN TPOKAPHUOTHUECKOMN KIETKH.

16 | DykapuoTtnueckas KieTka

17 | CtpykTypHO-(YHKIIMOHATbHAS OpraHU3aIHs KIETOK.

18 | CTpyKTypHl KJIETOYHOTO SApa.




19

JKu3HeHHBIN OUKJI KICTKH. HGHGHI/IG KIICTKHM: MHUTO3.

20 | Metabonm3M — OCHOBA CYIIECTBOBAHUS JKUBBIX OPTaHU3MOB.

21 | DHepreTnueckuii OOMEH B KIIETKE.

22 | ABToTpodHBIi THIT OOMEHA BEIIECTB.

23 | Heknerounsie popmel sxu3an. Bupycsl. bakrepuodarm.

24 | Knerouynast Teopus.

25 | Mexanusm GOTOCHHTE3A.

26 | XeMOCHHTE3.

27 | OGecrieyeHe KIETOK SHEPTUEH.

28 | buocuHTe3 OEIKOB.

29 | DBomronwst MPOOMOHTOB.

30 | CynrHoCTb KU3HH

31 | DBosorys MPOOHOTHKOB

32 | DBOJIOIMS OJJTHOKJIETOYHBIX OPTAaHU3MOB.

33 | DBOMIOIMS MHOTOKJIETOYHBIX OPTaHU3MOB.

34 | CoBpeMEHHBIC B3IJIS/Ibl HA BOSHUKHOBCHUE KU3HU HA 3eMIIe.

35 | becnonoe pa3MHOXKEHHE paCTEHUHN U )KUBOTHBIX

36 | [lonoBoe pa3MHOXKEHHE PACTCHHIA
Tema 3. CamocrosiTesibHas padoTa 00y4arOIHUXCs
Pa3muoxkeHue u 1 becrnionoe pasMHokeHHE pacTeHUt U KUBOTHBIX. Ero hopmsr.
paseuTHe 2 [TosioBOE pa3MHOXKEHUE pacTEHUH U )KMUBOTHBIX. Ero (hopmbl.
OpraHu3mMoB 3 Famerorenes. OmIOI0TBOPEHHE.

4 Pa3BuTre MoOJOBBIX KIETOK y BBICHIMX pacTeHHUU. JIBOMHOE OIJIOAOTBOPEHUE.

5 O6o6maronuii ypok mo teme «Pa3sMHOXKEHHE OpTraHU3MOBY
Tema 4. CamocrosiTesibHasi padoTa 00y4alIMXCs
IBOJIOIHOHHOE 1 PaszBuTHne npenacrasiaeHuit 06 3BOTIONNHN KUBOM mpupo sl 10 Y. /[apBuHa.
y4eHue OBomtonmonHas teopus Y. /{apeuna.

2 MUKpO3BOJIONHNS: BUJI, €0 KPUTEPHUH U CTPYKTYpa.

3 [Tonmynsimuu. ['enetndeckuit cocraB. 3menenus reHodonma.




4 boprba 3a cymecTBoBanne u €€ GopMel.

5 EctectBeHHbIll 0TOOp U €ro (OpMBI.
Tema S. CamocTosiTesibHAsA pad0oTa 00y4al0IIMXCS 8
OcCHOBBI TeHETUKH 1 Hcropust pa3BUTHS T€HETHKU.
U CeJIEKIIUM 2 OCHOBHBIE TEHETUYECKHE MOHSITHSL.

3 Monorubpuanoe ckpenuBanue. [lepBeiii u BTOpoii 3akoHbl I.Menzaens. 3akoH

YUCTOTHI TaMeET.

4 AHaM3UpyoIIee CKPEIMBAaHUE.

5 JlurnOpuiHoe CKpeIuBaHue.

6 XpoMoCOMHasi TEOpHUsl HACJIEICTBEHHOCTH. 3aKOH Moprasa.

7 B3aumoneiicTBre HeallleIbHBIX T€HOB.

8 [{uronnazmaTruyeckas HacJIeJCTBEHHOCTb.

JnddepeHImpoBaHHbIN 3a4ET.
Hroro: 54/36/18
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3. YcaoBus peanusanuu padoyeil nporpaMmMbl y4e0HOM JUCHMIITIMHBI
3.1. TpeGoBaHusA K MUHMMAJBLHOMY MaTEePHAJIbHO-TEXHUYECKOMY 00ecrevdeHHIo
B npouecce peanuzanuu pabouyeil nporpaMMbl y4eOHON JUCHUIUIMHBL «bromorus»
UCIIOJIb3YyeTCsl yueOHbIM KaOWHET XUMHUH.
Texnuueckne cpeacTBa 00y4eHus:
IIK:
OS Maiikpocodpt Windows 8.1 64-bit
CPU Intel Core i5
RAM 8,00I'6 Dual-Channel DDR3
MounutopAOC E2770Swn
Koaonku Microlab M500
IMpuatep XEROX WorkCentre Pe220
NutepakTuBHBII KoMIiekTSB480

HUBII Ippon BackVerso 400

3.2. UudopmanuonHoe odecnieyeHrne 00ydyeHust
Ilepeyens  pexkoMeHAyeMbIX  y4eOHBIX  u3aaHuii, HHTepHeT-pecypcoB,
JAOIOJTHUTEJIbHOM JINTEPaTypPhbl

OCHOBHBIE HCTOYHUKU:

1. B.M. Koncrantunos, A.I'. Pezanos, E.O. ®aneeBa «O01mas 6uoiaorus» (I0mymeHo
MO P® B kauectBe yueobnuka s ctynaenroB OY CIIO): Mocksa, Akaaemusi, 2017

HOHOHHI/ITCJIBHBIG HNCTOYHHKMH.

e KoncrautunoB B.M. O6mias 6uonorus. Jomymeno MO P® B kauecTBe yueOHUKa
s ctyneHtoB OY CIIO. 3-e uznanue crepuotunuoe. M.: ACAJIEMA, 2006

o AxumymkuH M. Mup XuBOTHBIX (MiIeKOTHTArOIINE U 3Bepu). M.: Mbicib, 2015.

o AxumymkuH 1. Mup *uBOTHBIX (0€CIIO3BOHOUHBIE  UCKOMAeMbl€ KUBOTHBIE). M.:
Mgicns, 1999.

e AxumymkuH V. Mup )KMBOTHBIX (HaCEKOMBIE, MAYKH U JIOMAIIHUE )KUBOTHBIE). M.:
Mgicns, 1999.

e buonorus / [Tox pen. Ilpod. B.H. SApeiruna. M.: Meauuuna, 2001

e Bonbiioit sHuuknoneanueckuit ciosapb. M.: CoBerckas sHuukIionenus, 1989.
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e lure-BeuromanoB C.I'. 'emetnka ¢ ocHoBamu cejeknuu. M.: Beicmas mkona,
1989.

e Peiimepc H.®. OcHoBHbIe OMOOTHYECKe TOHATUA U TepMuHbL. M.: [IpocBenienue,
1993.

e DKoJIOTHYECKHE ouepku o mpupoae u uenmoBeke / Ilom pen. b.I'pxumeka. M.:
IIporpecc, 1988.

o Kamenckmii A.A., KpukcynoB E.A., Ilaceynuk B.B. O6mas Owomorms. 10-11
KJIaCChl: Y4eOHUK JUIs 0011e00pa3oBaTeNbHbIX yupexaeHuidl. M.: [Ipoga, 2015.

o Tymukun E.M. OOmias Ouoyiorusi ¢ OCHOBaMH SKOJOTHM W TMPUPOJAOOXPAHHOU
JeATeTbHOCTH. YueOHoe mocobue. PekoMeHnmoBano DkcrepTHBIM coBeToM 1o 110 MO PO®.
2-e mznanue crepeorundoe. M.:ACAJIEMA, UITPO, 2015.

HNurepHeT-peCYPCHL:

1. www. krugosvet.ru /yauBepcanbHas sHnukIoneus «Kpyrocser»/;

2. http:// sciteclibrary.ru /Hay4uno-texHuueckas oubOIHoTeKa/
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4. KoHTpPOJIb M OlleHKA Pe3yJIbTATOB OCBOEHHUS Y4eOHOH TUCIUNIHHBI

KoHTpoJib 1 o11eHKa pe3ybTaTOB OCBOCHUS YUE€OHOM MUCIUILIUHBI OCYIIECTBISETCS
npernojaBaTesieM B TMpollecce MPOBENEHUs MPAKTUUECKUX 3aHSATUH, TECTUPOBAHUA,
NPAKTUYECKUX pabOT, KOHTPOJIBHBIX padoOT, a TaKkKe BBIMOIHEHHUS OO0y4YaloIUMUCS

VH/IUBUYaJIbHbIX 33IaHUH, IPOEKTOB, UCCIIECTOBAHUMN.

Pe3ysabTarsl 00yyeHus

®opMbI M METOAbI KOHTPOJIS U
OLIEHKH Pe3yJbTAaTOB
00y4eHust

coOmtoeHne Mep MNPOPUIAKTUKUA  OTPaBIICHUH,
BUPYCHBIX M JPYrHX 3a00JeBaHUH, CTPECCOB,

BPEAHBIX  NPUBBIYEK  (KypeHHE,  aJKOTOJIM3M,
HapKOMaHMs); TMpaBUJl TIOBEACHUS B MPUPOIHOMN
cpene;

OKa3aHue INEepBOM IMOMOIIM IIPU NPOCTYAHBIX U
Opyrux 3a00JIeBaHMSIX, OTPABICHUS MHILEBBIMU

MPOJIYKTaMH;
OLICHKA ATUYECKUX aCIIEKTOB HEKOTOPBIX
HUCCIIENOBAHUN B o0macTu OMOTEXHOJIOTHH

(KJIOHMPOBAHME, UICKYCCTBEHHOE OILIOIOTBOPEHHUE).

CobecenoBanue, TECTUPOBAHHE
Pabota ¢ paznuuHbIMEU
HMCTOYHUKAMHU WH(OpMALIUN
®poHTaIBHBIN, UHIWBUAYAJIBHOE
ompoc

O1eHKa 3HaHHﬁ, yMeHI/Iﬁ W HaBBIKOB IIO0 PE3yjibTaTaM TCKYIICIO M HTOIOBOI'O

MMPOU3BOJUTCA B COOTBECTCTBHUH C YHHBepCaHBHOﬁ IIKaJI0H OLICHUBAaHUA

Ipouent KauecTBeHHasi oleHKA HHANBUHAYAJIBHBIX
pPe3yJIbTATHBHOCTH 00pa30BaTeIbHBIX JOCTHKEHHIT
(IpaBHJIBLHBIX 0TBETOB) 0aJl1 (OTMETKA) BepOaJIbHBIN aHAJIOT
90 - 100 5 OTJINYHO
80 - 89 4 XOpOUIO
70-79 3 YIOBJIETBOPUTEITHHO
meHee 70 2 HE YJOBJIETBOPUTEIIHHO

KOHTPOJIA
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