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PaGouas nporpamma aucuurianHbl «buonorus» pazpaboTaHa Ha OCHOBE:

®denepanbHOro 3aKoHa 0T 29.12.2012 1. Ne 273-D3 (pen. ot 16.04.2022 1.) «O6 oOpa3zoBaHNM B
Poccuiickoit denepanumy;

@denepanbHOTO  rOCYNApPCTBEHHOIO  O00pa3oBaTENbHOIO  CTaHIApTa  CcpeaHero  oOmiero
obpazoBanus (yrBepxkaéH [Ipukazom MuHuctepcTBa o0pa3oBanus u Hayku Poccuiickoii deneparuu ot
17 mas 2012 r. Ne 4130, pen. ot 12.08.2022 r.);

denepaabHOTO  TOCYIJAapCTBEHHOTo  oOpazoBatenbHOoro  cranmapra (PI'OC)  cpennero
npodeccuonanbHoro obpazoBanus 35.02.15 Kunonorusi, yTBep>KACHHOro MpuKazoM MUHHCTEPCTBA
obpazoBanus u Hayku Poccuiickoit @enepanuu ot 07.05.2014 r. Ne 464;

[TpumepHoit paboueil mporpaMmbl cpeaHero odbmero oOpasoBanusi «buosnorus» (6a30BbIiA
YPOBEHbD )

[IpumepHO#l Tporpammbl  BocmuTaHus (omoOpeHa pemieHHeM  ¢eaeparbHOro  y4eOHO-
METOJMYECKOr0 00BEAMHEHUS 110 001IeMy 00pa3oBaHuto, MpoTokod ot 02.06.2020 r. Ne 2/20).

CocraBureiib: A/?/?/// Kupnsanosa E.B.

Pabouas mporpamma paccMOTpeHa U YTBEPXK/ICHA Ha 3aceaHuy Kadeapbl TYMaHUTAPHBIX U €CTECTBCHHO-HAYYHBIX
muctruiaH (potokon Nell ot 30.06.2023 1.)
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3aBexyoumii Kadeapoii: / ‘ (/j?ﬁ/ﬁfﬂ*/ g Bacuiienko O.B.

Pabouas mporpaMmMa paccMOTpeHa U YTBEpKIE€Ha Ha 3aceAaHHUU NMPEeAMETHON (LMKIOBONH) KOMHUCCUH (TIPOTOKOI
Nell or 30.06.2023 1.)
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1. HACIHOPT PABOYEM [TIPOTPAMMBI JUCHUITJIUHBI
C0OO0.01.08 bBuoJjorus

1.1. O6sacTh NpUMEHEHHsI NPOTPAMMBI
Pabouas nporpamma aucuuiuinHbl «bronorusy SBIsSETCS 4acThl0 OCHOBHOM Mpo(heccHOHaTbHON
00pa3zoBaTebHON MPOTpaMMBbI MOJTOTOBKHU CITEIIMAIMCTOB CPEIHETO 3BEHA MO crenraibHocTH 35.02.15
«KuHomnorus

1.2. MecTo AUCHUIIMHBI B cTPYKTYype OIIICC3
Huctummuaa COO.01.08 «buonorus» sBisercss y4eOHON TUCIUIIMHOW 00s3aTEIIBbHON
npeametHoit obnactu «EcrectBennsie Haykn» @I'OC cpennero obmero oOpa3oBanusi U 0a30BoH
JTUCITUTIIMHON 001meoopa3oBaTenpHoi oarotroBku CIIO u peanusyercs B [ u Bo I cemectpax npu
CpOKE TOJIy4eHUs CpeIHEro MpodeCcCHOHaTBLHOT0 00pa3oBaHus 3 roja 6 MecsIes.

1.3. Hesan u 3a7a4u JMCUMILVIMHBI, IVIAHUPYeEMbIe Pe3yJIbTATHI 0CBOCHHUS Y4eOHOM
AUCHMILIUHBI:

Heabro quctumimael COO.01.08 «buonorus» sBnsercs noiayyeHue QpyHIaMEHTAIbHbBIX 3HaHUN
0 OnosIorMyecKkux cucreMax (KJIEeTKa, OpraHu3M, MOMYJISALUs, BUJA, SKOCHUCTEMA); UCTOPUU DPA3ZBUTHUS
COBPEMEHHBIX IPEJICTABICHUI O KUBOW NMPHUPOJE, BBLAAIOIIUXCA OTKPBITUAX B OHMOJOIMUECKOM HayKe;
poaM OMOJIOTMYECKON Hayku B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO HAay4HOW KapTUHBI MHUPA;
METO/JIaX Hay4YHOT'O MIO3HAHHUS.

VYyebnas mgucnumimHa COO.01.08 «buonorus» opueHTHpOBaHA Ha JOCTHIXKEHHE CIETYHOIINX
3ajgaq:

- BOCIIUTaHME YOEXJIEHHOCTH B HEOOXOJMMOCTH IMO3HAHMSI >KMBOM HpPUPOABI, HEOOXOIUMOCTH
PaLMOHATILHOTO MPUPOOII0JIb30BAHUSL, OEPEKHOTO OTHOLIEHUS K PUPOIAHBIM PECYpPCaM U OKpY Karolei
cpeze, COOCTBEHHOMY 370POBBIO; YBAXKEHHMsS K MHEHMIO OMNIOHEHTA MPU OOCYXICHUH OMOJIOTHYECKUX
npo0Jem;

- CIOJIb30BaHKE MPUOOPETEHHBIX OMOIOIMYECKUX 3HAHUNM U YMEHHI B MOBCEAHEBHOM KU3HU IS
OLICHKH TIOCJIEJICTBUN CBOEH JEATEIbHOCTU (M MAESITEIBbHOCTH JAPYTUX JIOJEH) MO OTHOLIEHHIO K
OKpY’Karollel cpezie, 3J0pOBbI0 IPYTUX JH0AeH U COOCTBEHHOMY 3/I0pOBbIO; 0OOCHOBAaHHE U COOJIIOICHHE
Mep Npo@UIaKTUKK 3a00jeBaHMM, OKa3aHWE NEpBOM MOMOUIM IMPU TpaBMax, COOJIOJEHUE MPaBUI
MIOBEJICHNUS B IIPUPOJIE.

[li1anupyeMble IMYHOCTHBIE PE3YJIHLTATHI OCBOCHHS Y4eOHOH THCHHMILIMHBI:

- c(hOPMHUPOBAHHOCTh YYBCTBA TOPAOCTH W YBKEHHS K WCTOPHH W JOCTIKEHHSIM
OTEYEeCTBEHHON OMOJIOTMYECKOM HayKH; MpPEACTaBICHHUs O LEJIOCTHON €CTEeCTBEHHO Hay4yHOH
KapTHHE MHPA;

- NOHMMAaHWE B3aMMOCBSI3M M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAyK, WX BIMSHUS Ha
OKPYKaIONIyI0 Cpery, SKOHOMHUYECKYIO, TEXHOJOTHUYECKYI0, COIMATBHYI0 M 3THYECKYIO Cc(hepbl
JesITeIbHOCTH YeNIOBEKa;

- CITOCOOHOCTH MCTOJIB30BaTh 3HAHHS O COBPEMEHHOW €CTeCTBEHHO-HAYYHOH KapTHHE MHUpPaA B
o0pa3oBaTeNbHOW U MPOPECCUOHATBLHON JesTeIbHOCTH; BO3MOKHOCTH MH(OPMALMOHHOW CpeJibl
JUTst o0ecriedeHust MPOTyKTUBHOTO CaMO00pa30BaHNs,

- BIIQJICHUE KYJBTYpOH MBILIUIEHUS, CIIOCOOHOCTh K OOOOIIEHHUIO, aHaJIM3y, BOCIPHUSITHIO
nHpOpMaIHY B 00JIACTH €CTECTBEHHBIX HayK, TIOCTAHOBKE LIEJIM U BHIOOPY MyTEH ee JOCTIKEHUS B
npodeccuoHanbHOU cdepe;

- CIIOCOOHOCTh PYKOBOJCTBOBATHCS B CBOCH JEATEIHHOCTH COBPEMEHHBIMH TPUHIIHIIAMHU
TOJIEPAHTHOCTH, JTAJIOra U COTPYJIHUYECTBA; TOTOBHOCTh K B3aUMOJICHCTBHUIO C KOJIEraMu, paboTe
B KOJIJICKTHBE;

- TOTOBHOCTB MCIIOJIb30BaTh OCHOBHBIE METO/IbI 3alIUThI OT BO3MOXKHBIX MOCIIEICTBUI aBapui,
KaTacTpod, CTUXUIHBIX OCICTBHIA;

- o0najaHue HaBBIKAaMU 0Oe30MacHOi paboThl BO BpeMsl NPOEKTHO-HUCCIIECAOBATENLCKOM H



AKCIIEPUMEHTAIILHON e TeIbHOCTH, ITPU UCIIOJIb30BAHUHU JJa00OPATOPHOTO 000PYI0BaHUS;

- CIOCOOHOCTh HCHOJB30BAaTh TNPUOOPETEHHbIE 3HAHUS W YMEHHS B IPAKTHYECKOU
JeSITEIbHOCTH U MOBCEAHEBHON KHU3HU AJI COOMIOACHUS Mep NPO(UIAKTUKUA OTpPaBIICHUH,
BUPYCHBIX U JIpyT'uX 3a00JI€BaHMIA, CTPECCOB, BPEIHBIX MPHUBBIUYEK (KYpEHHS, aJIKOTOJIM3MA,
HAapKOMAaHMH); IPABUJI TIOBEJICHUS B IPUPOJIHOM cperie;

- TOTOBHOCTh K OKAa3aHMIO I[I€pBOM IOMOIIM IIpU TpaBMax, IPOCTYAHBIX M JPYyIruX

3a00JIeBaHUAX, OTPABICHUSAX MMUIIEBBIMU MTPOTYKTAMH.

IInanupyemMbie MeTanpeaMeTHbIe pe3yJIbTaThl 0CBOCHHUS Y4eOHOM JUCHUIIINHBI:

- OCO3HAHHE COLMAIBHOM 3HAYMMOCTH CBOEH Mpodeccun/CnenuaIbHOCTH, 00aiaHue
MOTHBAILMEH K OCYIIECTBICHUIO IPO(ECCHOHANIBHOM 1 TEbHOCTH;

- TOBBILIICHUE MHTEJUIEKTYyaJbHOTO YPOBHS B MPOLIECCe M3YUYCHHS OMOJIOTHYECKUX SBIICHHIA;
BBIJIAIOIIMXCS TOCTMKEHUH OMOJIOTHM, BOIIEAIIMX B OOIIEYESIOBEUECKYIO KYJIbTYpY; CIOXKHBIX U
[IPOTUBOPEUYMUBBIX IIyTEH pa3BUTUS COBPEMEHHBIX HAYYHBIX B3IJIAJOB, MIEH, TEOPUH, KOHILIEIIINA,
runoTe3 (0 CyIIHOCTH U INPOUCXOXKJIEHHM >KHU3HH, YelloBeKa) B XOA€ paboThl C pazIMuHbIMU
MCTOYHHKAMU HH(pOpMaImmy;

- CHOCOOHOCTh OPraHM30BBIBATH COTPYIHHUYECTBO €AMHOMBIIIJIEHHUKOB, B TOM 4YHCIE C
MCTIOJIH30BAaHNEM COBPEMEHHBIX HHPOPMALIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

- CIIOCOOHOCTh TOHUMATh MPUHLUIIBI YCTOMUUBOCTH M MTPOAYKTUBHOCTH KUBOM MPUPOJIBI,ITyTH
€e M3MEHEHHUS TO0J BIMSHUEM aHTPOIMOTEHHBIX (DAKTOPOB, CIIOCOOHOCTh K CHCTEMHOMY aHAIU3Y
r100aNbHBIX  3KOJOIMYECKMX IMpoOJeM, BOIPOCOB COCTOSIHUSA — OKpY’Karolled cpeabl U
palOHAIBHOIO NCIOJIb30BAaHUS IPUPOIHBIX PECYPCOB;

- yMeHue OOOCHOBBIBaTb MECTO M pOJIb OMOJOTMYECKMX 3HAaHUH B  IPAKTUYECKOH
NESTEIbHOCTH JIIOJIEH, Pa3BUTUU COBPEMEHHBIX TEXHOJOTUM; ONpPENEeNiTh >KUBbIE OOBEKTHI B
IPUPOJIE; HPOBOAUTH HAOMIONEHUS 3a 3KOCUCTEMaMH C LEJNbI0 UX ONUCAHHUA M BBISABICHMS
€CTECTBEHHBIX M aHTPOIIOTEHHBIX U3MEHEHU; HAXOAUTh M aHAJTU3UPOBATh HHPOPMALIUIO O KUBBIX
00BEKTaX;

- CIIOCOOHOCTH NMPUMEHATH OMOJIOIMYECKHE U SKOJIOTHYECKHUE 3HAHUS JJIs aHalln3a

MPUKJIAJHBIX TPOOJIEM X031 CTBEHHOM 1€ATEIbHOCTH;

- CIIOCOOHOCTh K CaMOCTOSITEIbHOMY IPOBEJIEHUIO MCCIIEAOBAHUN, MOCTAHOBKE €CTECTBEHHO-
HAY4YHOT'O 3KCIIEPUMEHTA, UCIIOJIb30BaHUI0O HHPOPMALIMOHHBIX TEXHOJIOTUH Ul PEIIeHUs] HayUHBIX
1 po¢eCCUOHAIbHBIX 33/1a4;

- CIOCOOHOCTh K OIIGHKE OJTHYECKMX acCHEeKTOB HEKOTOpBIX HCCIEAOBaHUI B 00JacTH
OMOTEXHOJIOTHH (KJIOHMPOBAHUE, UCKYCCTBEHHOE OTUIOJIOTBOPEHHUE);

IInanupyeMble npeaMeTHbIE Pe3y/IbTATHI OCBOCHHMA Y4eOHOM AN CUMIIJIMHbBI:

3HATH/IOHUMATH:

- c¢(OpMHUPOBAHHOCTh MPEJCTABIECHUNA O POJIM M MECTe OMOJIOTMH B COBPEMEHHOW HAy4YHOM
KapTUHE MHpa; MOHUMAaHHE POJIM OMONIOTMU B (HOPMHUPOBAHHH KPYro3opa W (PYHKIIMOHATHHON
IPaMOTHOCTH JJIsl peLIEHUS PaKTUYECKUX 3a7ay;

- BJIAJICHUE OCHOBOINOJATAIONIMMU TOHATUSIMHU W MPEJICTABICHUAMH O >KHUBOM HpHUpOJE, €€
YPOBHEBOM OpraHMU3ally U 3BOJIOIUH; YBEPEHHOE M0JIb30BaHUE OMOJIOTHYECKONW TEPMUHOJIOTHEN U
CHMBOJIMKOM;

- BJIaJICHUE OCHOBHBIMU METO/JaMU HaYyYHOI'O MO3HAHMSI, UCIOIb3yEeMbIMU MTPH OMOJIOTHYECKUX
UCCIICIOBAaHUSIX JKUBBIX OOBEKTOB M OKOCHCTEM: OIMCAaHHEM, W3MEpPEHHEM, IPOBEICHUEM
Ha0JI0/IeHNH; BBISIBIICHHUE U OLIEHKA aHTPOIOT€HHBIX U3MEHEHUHN B IPUPO/IE;

- c(hopMHpPOBAHHOCTh yMEHHN OOBSACHATH pPE3YJIbTAThl OHUOJOTMUYECKUX OSKCIEPUMEHTOB,
peliaTh JIeMeHTapHbIe OMOJIOTUYECKUE 3a/]auu;

- c(OPMHPOBAHHOCTH COOCTBEHHOM MO3UIMH MO OTHOIICHUIO K OMOJOrHYecKoi HH(pOopMaIuH,
MOJIy4aeMOil M3 pa3HbIX HMCTOYHUKOB, TJIOOATBHBIM SKOJIOTHYECKMM IpoljeMaM M MyTsIM HX
pelIeHus.

- OCHOBHBIC IOJIOKEHHSI OMOJIOTMYECKHX TEOpPUHl M 3aKOHOMEPHOCTEH: KJIETOYHOW TeOopuH,

ABOIONIMOHHOTO yueHus, yueHus B.W. Bepraackoro o Owmocdepe, 3axonsr [. Mennens,



3aKOHOMEPHOCTEW N3MEHUYMBOCTH U HACJIEICTBEHHOCTH;

- cTpoeHHE W (YHKIIMOHHPOBAHHE OHUONOTMYECKUX OOBEKTOB: KIIETKH, T€HOB U XPOMOCOM,
CTPYKTYPBI BUJIa U SKOCHCTEM;

- CyIIHOCTh OWOJIOTMYECKHX MPOIECCOB: PAa3MHOXKEHHs, OIUIOJOTBOPEHUS, JIEHCTBHA
HCKYCCTBEHHOI'O U €CTECTBEHHOIo 0TOOpa, (OpMHpPOBAHHE MPUCHOCOOIEHHOCTH, MPOUCXOXKIECHHUE
BUJIOB, KPYrOBOpPOT BEIIECTB M IPEBPALICHUE SHEPIrUU B KIETKE, OpPraHu3Me, B DKOCHCTEMax U
ouocdepe;

- BKJIaJ] BBITAIOMIMXCS (B T.4. OTEYECTBEHHBIX) YUCHBIX B Pa3BUTHE OMOIOTHUECKON HAYKH;

- OMOJIOrMYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;

yMeThb:

- OOBACHATH poONb OuONOrMM B  (POPMUPOBAHUM HAYYHOI'O MHPOBO33PEHUS; BKIJIAJ
OMOJIOTUYECKUX TeOopuil B (OPMHPOBAHHWE COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTUHBI MHUDA;
€IMHCTBO >KMBOW W HEKUBOM NPUPOIBI, POACTBO YXUBBIX OPraHU3MOB; OTPHULATEIBHOE BIUSHUE
QJIKOTOJIs, HUKOTHHA, HAPKOTHYECKUX BEUIECTB HA AMOPHOHAIBHOE M IMOCTIMOPHOHAIBHOE Pa3BUTHE
YeJIOBEKA; BIIMAHUE SKOJIOTMYECKUX (PAKTOPOB Ha JKMBBIE OpPraHU3MBl, BIIMSHUE MYTareHOB Ha
pacTeHusl, KUBOTHBIX M YEJIOBEKA; B3aMMOCBA3M M B3aUMOJICHCTBUE OPraHM3MOB U OKpY)Karolen
cpeabl; MPUUYUHBI U (PaKTOPbI IBOJIOLUH, U3MEHIEMOCTh BUJIOB; HAPYILIEHHs B Pa3BUTUH OPIaHU3MOB,
MYTalliH ¥ UX 3HAYCHHE B BOSHUKHOBEHUH HACJIEJCTBEHHBIX 3a00JIeBaHUIl; YCTOHYNBOCTD, PAa3BUTHE U
CMEHBI 3KOCHCTEM; HEOOXOJUMOCTh COXPAHEHUSI MHOT000pa3us BUJIOB;

- pemarb DJJEMEHTapHble OHOJOTMYECKHE 3a/ayd; COCTaBJIATh 3JIEMEHTApHbIE CXEMbI
CKPELIMBAHUSA U CXEMbl IEpeHOca BEIIECTB M Iepeladd SHEpPruu B 3KOCUCTeMax (LenH MUTaHU);
OIHCHIBATh OCOOEHHOCTH BHUJIOB 10 MOP(OIOrHUECKOMY KPUTEPHUIO;

BBISIBJIATh IPUCIIOCOOJICHUSI OPIaHU3MOB K Cpelie OOMTaHuUsl, HCTOUHUKU U HaJIM4Me MYTareHOB B
OKpYyKarollel cpejie (KOCBEHHO), aHTPOIIOT€HHbIE U3MEHEHHUS B 9KOCUCTEMAaX CBOEH MECTHOCTH;

- CPaBHMBATh OMOJIOTMYECKHE OOBEKTHI: XUMHUUECKUI COCTAB TeJ KHUBOM M HEXHBOW HPUPOJBI,
3apoJibllliell YeloBeKa W JIPYTHMX >KUBOTHBIX, HMPHUPOJHBIE AKOCUCTEMBI U arpO’KOCHUCTEMBI CBOEH
MECTHOCTH; MPOLECCHl (ECTECTBEHHBIN U UCKYCCTBEHHBIM 0TOOp, I0J0BOE U Oecrosoe pa3MHOXKEHUE)
U IeNIaTh BBIBOJBI M 00OOIIEHHS] HA OCHOBE CPaBHEHHUS U aHAJIN3a;

- aHAJU3MUPOBATH U OLICHMBATH PA3JIMYHBIE TMIOTE3bl O CYIIHOCTH, NMPOUCXOXKACHUM JKU3HU U
4esioBeKa, TIJI00ajdbHbIE HKOJIOTMUYECKHE MpOoOJeMbl M MX pElIeHUus, MOCIEeICTBUS COOCTBEHHOMN
NESATEIBHOCTH B OKPYKaIOLIEW Cpene;

- U3y4yaTh U3MEHEHHSI B SKOCUCTEMAX Ha OMOJIOTHYECKUX MOJIETISX;

- HaxXoJUTh MH(OpMAIMIO 0 OMOJOTHYECKUX OOBEKTaX B Pa3IMUHBIX UCTOYHUKAX (yueOHMKaX,
CIPaBOYHMKAX, Hay4YHO-TIOMYJIAPHBIX U3JaHUSAX, KOMIIBIOTEPHBIX 0a3ax, pecypcax cetu MHTepHeT) u
KPUTHYECKH €€ OLICHUBATD;

HCIO0JIL30BATh MNPHOOpPEeTeHHble 3HAHWUS W YMEHHSl B NPAKTHYECKOH [esiTeJIbHOCTH H

NOBCEJIHEBHOM KM3HHU AJIA:
- coOrofeHust Mep NpopUIAKTUKN OTPaBJICHUN, BUPYCHBIX U APYTUX 3a00JI€BaHMi, CTPECCOB,
BPEIHBIX MPUBBIYEK (KypEeHUs, aIKOr0JIM3Ma, HAPKOMAHUM ); TPABUJII IOBEICHUS B IPUPOTHON Cpesie;
- OKa3aHWs MEpBOW IMOMOLIM NpPU TPaBMATHUECKHUX, MPOCTYIHBIX M JAPYTrUX 3a00JeBaHUSX,
OTpaBJICHUSX MUIIEBBIMU IPOAYKTAMU;
- OIIGHKM OJTHYECKHUX AacleKTOB HEKOTOPbIX HCCIEeOBaHUN B 00JaCTH OMOTEXHOJIOTUU
(KJIOHMPOBaHUE, UCKYCCTBEHHOE OILIOI0TBOPEHHUE)

1.4. KotuyecTBO 4acoB Ha ocBOeHHe YUeOHOI 1M CUMIIJIMHBI.

VYuebHas Harpyska (Bcero) 236 4yacoB, B TOM YHCIIE:

- 00s13aTeNbHAs ayIUTOpHAs yueOHasi Harpy3ka oOyyatomierocs - 144 yaca;
- KoHcynbTauuu — 10 yacos

- UHAMBUAYAJIBHBIN IPOEKT — 32 yaca;

- camocToATeNbHas padoTa odyuaromerocs — 50 gacos.



2. CTpyKTYypa U copepKaHMe TUCHHILTHHBI

2.1. O0beM JUCHUIIMHBI U BU/bI y4eOHBIX 3aHATHI

Buj yueOHbIX 3aHATHIA

0O0néM yacoB

cemecmp Hroro

1 2
Y4yeOHasi Harpy3ka (Bcero) 100 136 236
Oobs13aTesibHAsE AyIUTOPHAsI HArpy3Ka (Bcero), B TOM 56 88 144
quciie:
- JIEKIUHU 20 44 64
- MPAKTUYECKUE 3aHSITHUS 36 44 80
CamocrosiTesibHasi padora 24 26 50
NuauBnayaabHbIH NPOEKT 16 16 32
KoncynsTamuun 4 6 10
®opMa NPOMEKYTOYHOM aTTECTAUMU MO AMCHUIINHE: -
- depeHITMpPOBaHHbIN 3a4eT +
-3K3aMeH +




2.2. Tematnueckuii mjiad u cogep:xkanue gucuuiuinabl COO0.01.08 buosorus

HaunmenoBanue
pa3aesioB U TeM

Coaep:xxanue yueOHOro MaTepHaJia, JJadopaTopHble U MPAKTHYECKHE 3aHATHS, BHeayIUTOPHAasI
(camocTosiTeIbHAA) YyueOHasi padoTa 00yyalInXcs, KypcoBasi padora (poekr)

O0BbeM yacoB

1 cemecTp
Beenenne
Beenenune Jlexkuusi, ypok. buonorus kak Hayka. Kparkas ucrtopus pasButus Ouonorud. Ponp Ouomoruu B 2
(OpMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHMpa M IPAKTUYECKOH [EATEIbHOCTH]
moneil. JKuBble cuctembl Kak NpeaMer u3yuyeHus Ouosoruu. CBOICTBa KMBBIX CHCTEM. YPOBHHU
OpraHU3al1y )KUBBIX CUCTEM. METOIbI TO3HAHUS )KUBOU IIPUPOJIBL.
Pa3znen |.YueHnue o KiieTke
Tema 1.1. Jlekums, ypok. Yuenue o kierke. Kietka - anemMeHTapHas KuMBas CUCTEMa U OCHOBHAsl CTPYKTYPHO- 4
Buosnorus Kierku. (yHKIIMOHAIbHAs €MHMIIA BCEX KUBBIX opraHu3MoB. KpaTkas ucropust u3yuyeHus KIeTKH. XUMHUECKUN
Xumuyeckasn cocTtaB KieTkd. OpraHMyeckue M HEOPraHWYeCKHE BELIECTBA KJIETKM M JKMBBIX OpPraHu3MoB. benkw,
OpraHu3anys KJeTKH. [yIrJIeBO/bI, JUIUIbI, HYKIEMHOBBIE KUCIOTHI U UX poJib B KileTKe. OCHOBHBIE MOJIOXKEHUS COBPEMEHHOI]
KJIETOYHOW TEOpPUH.
IIpakTnueckoe 3anaTue. Keiic-3ansatue Ha Temy: «MeToabl UCCIIEA0OBAHNS B OMOJIOTUNY. 4
Jlexums, ypok. Tumsl KJIeTok: sykapruoTuieckas U npokapuotudeckas. Ctpoenne u GyHKIMOHUPOBAHHE 2
Tema 1.2. HYKapHOTHYECKOM KJIeTKH. Bupycbl kak HekinerouHass ¢opma XH3HM W HX 3HadeHue. boppba ¢
Crpoenne u gyHmum BrpycHbIMU 3a00neBanusiMu (CITW/T u np). [1nasmaTtrueckas MemOpana. OpraHou bl KJIETKU. S po.
KIETKH. [IpakTuyeckoe 3ansaTue. HabmroneHne KJIeTOK pacCTeHUH 1 ’KUBOTHBIX MI0Jl MUKPOCKOIIOM Ha TOTOBBIX 8
MUKpoOIIpenaparax, ux onucanue. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK dyKapuoT. OpraHouabl
KjeTKH. OCOOEHHOCTH OpraHu3allii BUPYCOB, UX 3HAUECHHUE.
Tema 1.3. Jlexuusi, ypok. OOMeH BEIEeCTB U NMPEBPAIIEHNE SHEPTUHU B KJIETKe. ACCUMIIIALUS U TUCCUMMUIISAINS — 2
OO0meH BewiecTB U JIB€ CTOPOHBI MeTabonu3Ma. [lnactuueckuil 1 sHepreTuyeckuii 0OMeH. DTarnbl JHEPreTUYECKOro OOMeHa.
NnpeBpalieHue JHeprun | buonorndyeckoe OKUCIEHNE, WIN KJIETOYHOE JbIXaHHE.
B KJIETKe. IIpakTnyeckoe 3ansaTHe. Tumnbsl oOMeHa BellecTB: aBTOTPO(HBIN u rereporpodublil dDoTOoCHHTE3 6

BO3/YIIHOE MUTaHHE pacTeHuil. AHa’poOHbIe opraHu3Mbl. Bussl 6poxenus. [TpoaykTel OpokeHus U ux
HCIOJIb30BaHNUE YEJOBEKOM. AHa’pOOHbIE MHUKPOOPTaHMU3MBbl KakK OOBEKThl OHOTEXHOJOTHH U
BO30yauTenn Oose3Heil. A’poOHble opranusMmel. IIpenmymectBa a’poOHOro myTH oOMeHa BEIECTB

nepe;1 aHa3pOOHBIMH.




Tema 1.4.
Hacsencreennas
uHdopmanus u
peajmu3anus e€ B KJIeTKe.

Ulexnusi, ypok. HacnencrBennass undopmanus u peanmsaiusa e€ B kierke. CtpoeHne u QyHKIHUH
xpomocom. JIHK - wHocurenr HacnmenactBeHHOW uHGoOpManuu. Peaknmuu MaTpUYHOTO CHHTE3a.
[ 'eHeTHYECKHH KOJI, ero cBoiicTBa. buocunTes Oenka.

HpaKTI/I‘leCROQ 3aHaTHE. Pellienre OMOIOrHYeCKUX 3aaad.

Tema 1.5. ZKuzHeHHBIH
UK KJIETKH

Jlexuusi, ypok. Kierounelid nuki, ero nepuoiasl U perynsauus. Kietku um ux pasHooOpasue B
MHOTOKJIETOYHOM opranu3me. Juddepenuuponka kierok. Mutos. Llutokunes.

HpaRTn'{eCRoe 3ansTHe. ®a3pl MUTO3A. HI/ITOKI/IHC3.

Paznea Il. Oprannsm. PazmHokeHHe M MHAUBHIYAJIbHOE PA3BUTHE OPraHU3MOB

Tema 2.1.
Pasmuoskenue
OPraHU3MoOB.

Jlexuus, ypok. Opranusm kak euHoe 1enoe. buongoruueckoe pasHooOpasue opranuzMoB. BzanmocBsi3y
4acTel MHOT'OKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMBI opraHoB. ['omeocras. PasmMHOKeHHE -
Ba)kKHEHIIIee CBOMCTBO >KMBBIX OpraHu3MoB. @OpMbI Pa3MHOXKEHHUS OpPraHM3MOB: I0JOBOE U Oecrooe
pasmHOxkeHHe. Melio3. OOpa3oBaHHE IOJIOBBIX KJIETOK M OIUIOJAOTBOPEHUE. BHOIOrMuYeckuili CMbICI
Mel03a 1 M0JIOBOT0 IPoIiecca.

IIpakTuyeckoe 3ansTHe. TKaHU, OpraHbl U CUCTEMbI OPraHOB PACTEHUU W KMBOTHBIX. BereratuBHOE
Pa3MHOKEHHE U €ro OMOJIOTHYECKOE 3HAUCHHE.

Tema 2.2.
HNuauBuayanbHoe
pa3BuTHE OPraHu3Ma.

Jleknusi, ypok. DMOpUOHANBHBIN dTan oHToreHe3a. OCHOBHBIC CTaIUU AMOPHUOHATIBLHOTO PA3BUTHUSL.
Opranorenes. [ToctomGpruonanbHoe pazButue. CTaguy MOCTAIMOPHOHAFHOTO pa3BUTHs. Pa3zMHOKeHNe
Y pa3BUTHE PACTECHUM.

IIpakTnyeckoe 3ansitue. CXOJACTBO 3apoJbllliel MpEACTaBUTENEH Pa3HBIX TPy MO3BOHOYHBIX Kak
CBUJIETEIBCTBO UX DBOIIOLMOHHOIO poACTBA. Pa3MHOXKEHUE U pa3BUTHE PACTCHMUIA.

Tema 2.3.
NuauBuayanbHoe
pa3BuTHE YeI0BeKA.

Jlexuus, ypok. [lepnoasr onTorenesa yenoseka. CrapeHrne U CMEpTh KaKk OHOJIOTHYECKUE TPOIIECCHI.
PenponykrtuBHoe 3mopoBbe. IlocnmencTBus BAMSHUS alKOTOJsI, HUKOTHHA, HAPKOTHYECKHUX BELIECTB,
3arpsi3HCHMUS CPEJIbl HA Pa3BUTHE YEJIOBEKA.

HpaKanecxoe 3aHsATHE. BBISBICHNE U OIMCAaHUE IMPU3HAKOB CXOACTBA 3ap0m>1mel71 YCJIOBCKA U NPYTUX]
IMO3BOHOYHBIX KaK JOKa3aTCJIbCTBO HMX 3BOJIOHOHHOTO POJACTBA. HOCJ’IC}ICTBI/IH BIMAHHUA aJIKOI'OJIA,
HUKOTHUHA, HAPKOTHUYCCKUX BCUICCTB, 3aIrpsA3SHCHUA CPCAbl HAa Pa3BUTUC YCIIOBCKA.




CAMOCTOATEJBHASA PABOTA OBYYAIOLIUXCHA

CamocrosiTenpHast paboTa ¢ KOHCIIEKTaMU 3aHATUH, METOAMYECKUMHU TTOCOOHSIMHU:

- TOJrOTOBKa K YCTHBIM U MUCHBMEHHBIM ONPOCaM, KOHTPOJBHBIM paboTtam, nuddepeHIHpoOBaHHOMY]
3ayery;

- TopaboTKa MaTepUaIoB ypoKa COCTaBIEHUEM CXEM, TaOJIHII,

- BBIIIOJIHEHUE PacyeToB (110 3aJJaHHBIM YCJIOBUSIM);

- BBIIIOJIHEHUE MHJIMBUTyAJIbHBIX TPOEKTOB.
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Pasznen 111. OcHOBBLI TeHEeTHKH U CEJIEKIUHU

Tema 3.1.
OcHOBBI y4yeHHS 0
HACJIeJICTBEHHOCTH U
U3MEHYUBOCTH.
3aKkoHOMepHOCTH
HACJIEACTBEHHOCTH.

Jleknms, ypok. Vcropusi CTaHOBJIEHMsI M pa3BUTHUs I'€HETUKH KaK HayKu. OCHOBHBIE T'€HETHYECKHE
MOHATUSL U CHUMBOJIBI. OCHOBHBIE METOJbI TeHeTHKH. MoHoruOpuaHoe ckpemuBanue. [lepBolil 3aKoH
MeHngens — 3aKoH €IUHOOOpa3usi THOPUIOB MEpPBOro MokoyieHus. Bropoil 3akoH MeHaens — 3akoH|
paciuerieHusi npu3HakoB. ['mmore3a 4ucToThl ramer. JuruOpuaHoe ckpeniuBaHue TpeTuil 3akoH
Menpaens — 3aKOH HE3aBUCHUMOTO HacJIeOBaHMs NMpHu3HaKoB. CLEIIEHHOE HACIEN0BAaHUE NPU3HAKOB.
Pa6oter T. Moprana. XpoMocoMHasi TeOpHsl HacleACTBEHHOCTH. ['€HOTHUIl KaK ILIEIOCTHas CUCTEMa.
B3anmopencreue reHos. I'eneruka nosa. HacienoBanue npru3HakoB, CLEIUIEHHBIX C MTOJIOM. ['eHeTHKa 1
SBOJIIOLMOHHASA TeopHs. ['eHeTnka nomyssiuin.

IIpakTnuyeckoe 3ansiTue. VicTopus CTaHOBJICHUS U Pa3BUTHUS T'€HETUKU Kak HayKu. Pabotel I'. Menpens,
I'. le ®puza, T. Moprana. Ponbp oreuecTBeHHBIX y4€HBIX B pa3BUTUU TeHeTuku. Paborsr H. K.
Koneuosa, H. U. BaBunosa, A. H. benozepckoro, I'. /I. Kapneuenko, }O. A. ®ununuenko, H. B.
Tumodeera-Pecosckoro.

Tema 3.2.
3aKoHOMepHOCTH
U3MEHYUBOCTH.

Jleknusi, ypok. Buasl M3MEHUYMBOCTH: HEHACIEJCTBEHHAs W HacieICcTBeHHas. MoaudukammoHHas
M3MEHUYUBOCTh. Ponb cpenbl B GopMUpOBaHUU MOIUGMUKAIMOHHOW W3MEHYMBOCTU. | eHOTHMHUYEcKas
W3MEHYMBOCTh, €€ BUJbI: KOMOWHATHBHAsA, MyTalmoHHas. Bumabl myTtarnuii. [IpuauHbl BOSHUKHOBEHUS
MyTanuid. MyTareHsl U UX BIMSHUE HA OPraHU3Mbl. 3aKOH TOMOJIOTHYECKUX PSJOB B HACIEICTBEHHOM

n3menunBoctH (H 1 BaBuios).




IIpakTHyeckoe 3aHsATHe. PemieHne reHernyecknx 3anad. AHanu3 (HEHOTHUITMYECKOW W3MEHYHMBOCTH.
Hopwma peaxknuu.

Tema 3.3.
I'eneTnka 4yejoBeKa.

Jlekuusi, ypok. MeTopl M3ydeHHUs TCHETHKH dejoBeka. HaciiecTBeHHbIe 3a00JicBaHMS YEIOBEKA.
I'enHble ¥ XPOMOCOMHBIC OoOJIe3HHM uenoBeka. KapwoTwm denoBeka. MeEKAyHApoaHas Mporpammal
MCCIIC/IOBAaHMsI TEHOMa YeJIOBeKa. 3HAUCHUE MEIUIIMHCKON T'CHETHKH B NMPEIOTBPAICHHH M JICYCHUH]
IeHETHYECKUX  3a00jeBaHMi  YelloBeKa.  MEIUKO-TeHETHYECKOe  KOHCYJbTHpOBaHue.PerieHue
TCHECTUYCCKUX 3aJay. MCTOHBI I/I3y‘~I€HI/ISI TCHCTUKMU 4YCJIIOBCKA. FeHeaJ’IOI‘I/I‘-IeCKI/II\/JI, 6HH3HCL{OBBII>'I,
[UTOT€HETHYECKUH, IMOMYJIAIHOHHO-CTATHCTUYECKUH, MOJIEKYJIIpHO-TeHeTHYecKuii. HacmeacTBeHHbIe)
3a00/1€BaHUs YETOBEKA.

Tema 3.4.
OcHOBBI CeJIeKITUHA
pacTeHuii, KUBOTHBIX
U MHUKPOOPTraHU3MOB.

Jlekumusi, ypok. I'eHeTmka - TeOpeTHUYECKas OCHOBA CEICKLUUU. 3apOXKICHUE CEICKUUU H
nomectukauuu. Yuenue H.M. BaBunoBa o LleHTpax mpoucxoxaeHus U MHOrooOpasus KyJbTYPHBIX
pacteHuid. Poib cenekiuu B cO3JaHUM COPTOB PACTEHUH U MOPOJ KUBOTHBIX. METObI CEIEKIIMOHHON
paboTel. OCHOBHBIE JOCTHUKEHHUS COBPEMEHHOW CEJIEKUUU KyJIbTYPHBIX PpACTCHMH, JOMAIIHUX
JKUBOTHBIX W MHKPOOPIaHM3MOB. bBHOTEXHOJOrus, €€ IOCTHKEHUS M IEPCIEKTHBBI Pa3BUTHSL.
ODTHUYECKUE ACTIEKThl HEKOTOPBIX JIOCTHKEHUIN B OMOTEXHOJIOTHH.

IIpakTnueckoe 3ansitue. CoCTaBleHHE MPOCTEHIIMX CXEM MOHOTUOPUIHOTO U JAUTHOPUIHOTO
CKpeliuBaHus. BpIsBIIeHHE MyTareHOB B OKpPYXKAIOIIEH Cpelle M KOCBEHHAs OLIEHKAa BO3MOXXHOTO HX|
BIIUSIHUSI HA OPTaHU3M.

Pazpen V. Hponcxomeﬂne H Pa3sBUTHUEC ’KU3HU HA 3€MJIE. IBOJIIOLIMOHHOE YucHue

Tema 4.1.
Hcropus pazBurus
IBOJIIOLIMOHHBIX
NpeACTABJICHUN B
onosiorumn

Jleknus, ypok. 3nauenue pabor K. Jlunnes, XK.b. Jlamapka B pa3BUTHU HBOJIOIMOHHBIX HJIEH B
ouonorun. JBomonuonHas Teopus U Jlapsuna. [Ipeanocbuiki BOZHUKHOBEHUS JapBUHU3MA. JKU3HB U
Hay4Has AesTenbHocTh U [lapBuna. [[Brkyiue cuibl 3Bostonuu BuoB 1o Y. Jlapsuny. Odopmienue
cunTetnueckoil Teopuu sBomtouuu (CTD). 3HaueHue HBOMIOLMOHHONW Teopuu B (HOPMUPOBAHUU
Hay4YHOU KapTHUHBI MUDA.

IIpakTnyeckoe 3anaTHe. OBoMonnoHHOE yueHue Y. /lapsuHa.

Tema 4.2.
Muxpo3BoJonus u
MAaKpO3BOJIIOLHUS.

Jlekuus, ypok. Ilonmymsmus kak »JeMEHTapHas €IUHMIA 3BOJIOLMHU. DJeMEHTapHble (aKTOpPbI
(IBYOKyIIIME CUJITBI) DBOJIIOIIMH. Buj, ero kputepuu u cTpykTypa. MukposBostonus. BunoodpazoBanue
Kak pe3ynpTaT MukKposBomtoruu. Ilytm um cmocoGsl  BupooOpasoBanus. IlpucnocoGneHHOCTH
OpraHM3MOB KaK pe3yJbTaT MHUKPOIBOIIONUN. BO3HUKHOBEHHE MPHUCIOCOOJIEHUN Yy OpPraHHU3MOB.
Apomopdo3sl U uaMoananTanuu. MakposBOJIOIMS U e€ pe3ynbTaThl. Jloka3aTenbcTBa 3BOJIOLHH.
Metonel  u3ydeHus MakposBosonuu. OCHOBHBIE HANpaBlIEHUS 3BOJIOLUMOHHOIO Iporpecca.
Buosornyeckuii nporpecc 1 GMOIOTUYECKHIA perpecc.

IIpakTnueckoe 3anHaTHe. Omnucanue ocobell OAHOrO BHAAa MO MOPQOJIOTHUECKOMY KPUTEPHIO.
[IpucnocoOseHre opraHu3MoB K pa3HbIM cpejiaM OOuTaHUs (BOJHOW, HA3€MHO-BO3/IYIIIHOM, TOYBEHHOM).




Metoapl U3y4ueHHUs MaKpOIBOJTIOIHH.

Tema 4.3.
IIpoucxoxnenue u
HaYaJIbHbIE ITAlbI

Pa3BUTHA JKM3HU HA
3emure.

Jlekumsi, ypok. ['unore3sl nNpoucxoxiacHus >KU3HU Ha 3emiie. OCHOBHBIE 3Talbl HEOPraHUYECKOU
HBOJIIOIMU. AOHMOTEHHBIM CHUHTE3 OpPraHUYEeCKUX BEIIECTB U3 Heopranudeckux. Mcropus 3emnu u
MeTobl €€ n3yueHus. ['eoxponosorus u e€ Mmetoapl. OCHOBHBIC 3TAIbl BOJIIOIIUN BBHICIITUX PACTEHUM.
OcHoBHble apomopdo3bl pacTeHuid. OCHOBHBIC 3Tallbl SBOJIONHH KHUBOTHOTO Mupa. OCHOBHBIC
apoMopd03bl KUBOTHBIX. COBpeMEHHasi CUCTEMa OpraHU4YecKoro mupa. [IpuHIHUIBI KiaccupUKaIuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKHE TPyl OPTaHHU3MOB.

HpaKaneCRoe 3aHATHE. MHor006pa31/1e JKMBOI'0 MHpa Ha 3emiie u COBpPCMCHHAA €ro opranu3anus.

Paznen V. Illpouncxo:xxaeHue yeaoBeka

Tema 5.1.
AHTpoOnoOrenes.

Jlekums, ypok. Paznensl u 3amaun antpomnosnorud. CTaHOBICHHUE MPEACTABICHUN O MPOUCXOXKACHUN
yenoBeka. COBpEMEHHBIE THIIOTE3bI O MPOUCXOKICHUH YesloBeKa. CXOACTBO YeJIOBEKa C )KHBOTHBIMH.
Cucrematuueckoe TmoOJOKeHHE ueioBeka. OTIMYMS 4YellOBEeKa OT JKUBOTHBIX. JIBMKYyIIHE CHIIBI
(daxToper) aHTpOTIOreHe3a: OHOIOTHYECKHE, colnaabHble. OCHOBHBIC CTAUN AHTPOIIOTCHE3A.

HpaRaneCKoe 3aHsATHe. AHamn3 H OLCHKAa PAa3JIMYHbIX THUIOTE3 O IMPOUCXOXKICHUHU YCIOBCKA.
OCHOBHBIE CTaJIM1 aHTPOIIOI'CHEC3a.

Tema 5.2.
YesoBeueckue pacsl.

Jlekumsi, ypok. Yenoeueckue pacel. [lonstue o pace. EamHcTBO yenoBeueckux pac. Hayunas
HECOCTOSITENILHOCTh pacu3Ma. [IpucrnocoOieHHOCTh YelloBeKa K pa3HbIM YCIOBHUSIM OKpYKarolen
CpeJibl.

Paszaea VI. OcHOBBI dKOJI0rHMH

Tema 6.1.
JKOJIOTHUS - HAYKA 0
B3aMMOOTHOIIEHHUAX
OPraHNu3MOB MeXKIY

co00i1 1 OKpy:KaroUe
cpenoi.

Jlekums, ypok. Pasnensl n 3amaum skonoruu. CBs3p DKOJIOTMHM C JAPYTMMH HaykKamHu. MeTozsl
HKOJIOTUU. 3HAUY€HUE SKOJIOTMUYECKHUX 3HAHUU JUIsl YeJoBeKa. DKOJIOIMYeCKOe MHUPOBO33PEHHE Kak
OCHOBa CBsi3ell uenoBeuecTBa ¢ npupojoi. DopMupoBaHHME DKOJIOTHYECKOW KyJIbTYpbl U
HKOJIOTMYECKOM TpaMOTHOCTH HaceneHus. OpraHus3msl U cpesia oOuTaHus. DKoloruueckue (pakTopsl u
3aKOHOMEpPHOCTH uX JeictBus. Kiaccupukanus skonorudyeckux (akTopoB: aOHOTHYECKHE,
Ouotuyeckue, aHTpororeHHsle. OOIINE 3aKOHOMEPHOCTH JIEUCTBUS 3KOJOTHYECKUX (akTopoB. Cperbl
oOuTaHus opraHu3moB. DUMKO-XMMHUYECKHE OCOOEHHOCTH Cpel  OOMTaHUS  OpPraHU3MOB.
[TpucniocoOnenust opraHu3MOB K >KM3HM B pa3HbIX cpefax. buonormyeckue putmbl. BHemnue u
BHYTpeHHUE pUTMBL. CyTOYHBIE U TOAMYHBIE PUTMBIL. [IpHCIIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM
U3MEHEHUSM yCJIOBUM kU3HU. JKU3HEHHbIe (QOPMBI OPraHU3MOB.JKOJIOTMYECKHE CHCTEMBI.
CoobmectBa opranu3moB. buorenos u ero crpykrypa. CBs3u Mexay OpraHuzMamMu B OHMOIICHO3E.
DOxocuctema Kak oTkpbiTas cucremMa (A. JIx. Tencnu. DyHKIMOHATbHBIE OJOKHM OpPraHU3MOB B
HKOCHUCTEME: MPOAYLIEHTbI, KOHCYMEHTBI, pelyleHThl. Tpoduueckue ypoBHHU. Tpodudeckue 1enu u
cetd. KpyroBopoT BelIecTB M MOTOK 3HEpruu B 3KocucTeme. OCHOBHBIE MOKa3aTelld 3KOCHUCTEMBI.
DKOJIOTHYEeCKHe MUpaMUIbl 4yuces, O6uomaccel M »Hepruu. HampaBieHHbIE 3aKOHOMEpHbBIE CMEHBI




COOOIIECTB — CYKIIECCUU. AHTPOMOTEHHBIE YKOCHCTEMBI. ArposkocucreMa. ArporieHo3. Pazmuums
MCKAY aHTPONOI'CHHBIMU U MPUPOAHBIMH S5KOCHUCTCMAMMU.

IIpakTuyeckoe 3anaTHe. Buapl OnoTnyeckux B3amMmojieiicTBui. buonornyeckue putmbl. OmnucaHue]
aHTPOIIOT€HHBIX U3MEHEHUI B €CTECTBEHHBIX NPUPOIHBIX JIaHAMAPTaX cBOeH MecTHOCTU. COoCTaBlIEHUE]
CXEM IepeJaud BEIEeCTB M 3HEPIMM IO LEMsIM NUTaHWs B NPUPOJHON 3Kocucreme. OnucaHue u
IIPAKTUYECKOE CO3JJaHHE NCKYCCTBEHHOM 3KOCHCTEMBI (ITPECHOBOHBII aKBapUyM).

Tema 6.2.
buocdepa -
rJ100aJIbHAas
IKOCHCTEMA.

Jlekuus, ypok. Yuenue B. U. Bepranckoro o 6uochepe. O6nactu 6mochepsr u e€ cocra. XKupoe
BemecTBo Ouocheper U ero QyHkiuu. OcoOeHHOCTH Ouocdepbl KakK TIIO0ATBHOW SKOCHCTEMBI.
Junamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB M OMOT€OXMMHUYECKHE ITUKIIBI
(yrnepona, azora).

Tema 6.3.
buocdepa n yesioBek.

Jlekuus, ypok. Bo3zeiictBue demoBeka Ha Owocdepy. [locmencTBus ACsITENTLHOCTH YEIIOBEKAa B
OKpY’KarIlel cpere. AHTPOIIOIEHHOE BO3JIECUCTBUE HAa PACTUTENIBHBIA M KUBOTHBIM Mup. OxpaHa
pacTUTENBHOTO W XUBOTHOTO Mupa. Kpacueie kHuru. Oco0o oxpaHseMble TPUPOIHBIE TEPPUTOPHU
(OOIIT). boranuueckue caapl M 300JOTHYECKHE MapKu. PanuoHanmbHOE MPHUPOAONONIB30BaHUE U
COXpaHEeHHE OMOJIOTHMYECKOTO pa3zHooOpasus 3emun. [11oOambHBIC SKOJOTHYECKHE TPOOJIEMBbl M IyTH
ux peuenus. [IpaBuia noBeneHus Jr0Aei B OKpykaroliei npupoHoi cpene. bepexxHoe oTHOIIEHHE K
OMOJOrH4eCKUM 00bEKTaM (PACTEHUSIM U )KUBOTHBIM U MX COOOIIECTBAM) M UX OXPaHa.

IIpakTnueckoe 3ansitue. CpaBHUTEIHHOE OIMHUCAHHE OJHOM W3 €CTECTBEHHBIX MPHPOAHBIX CHCTEM
(manpumep, jeca) U KaKOW-HUOYIIb arpodKOCHUCTEMBbI (Hampumep, mieHu4yHoro mojsi). CocTtaBieHuE
CXEM Mepelayd BEUIECTB M HHEPTrUU IO UENsSM MUTAHHUS B INPUPOJHOM SKOCHCTEME M B arpoleHo3e..
Penennie 5K010rnueckux 3aau.

Pa3zgea VIl. Buonuka

Tema 7.1.
buonuka Kak 0aHO U3
HANPAaBJICHUH
OHoOJIOTHH U
KHOCPHETHKH.

Jlexuusi, ypok. Paccmorpenune OMOHMKON ocoOeHHOCTEW Mop¢o-(hHU3M0Iornyeckoil opraHu3anuy
JKUBBIX OpPraHM3MOB M HMX HCIIOJB30BAaHUA I CO3JaHUS COBEPIICHHBIX TEXHUYECKUX CHUCTEM U
YCTPOMCTB II0 AHAJIOTMM C JKUBBIMU cuUCTeMaMu. [IpUMHIMIBI W NOpHUMEpPHl HCIOIL30BAHUS B
XO3SIICTBEHHOM JI€ATENbHOCTH JIOJeH MOp(o-QyHKIMOHATIBHBIX YepT OpraHu3alllM pPAcTeHUuH W
JKUBOTHBIX.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCHA

CamocrosiTenpHas paboTa ¢ KOHCIIEKTaMH 3aHATHNA, METOIMYECKUMHU TTOCOOUSIMH:

- TOATOTOBKA K YCTHBIM M NMHCBMEHHBIM OIpPOCaM, KOHTPOJBHBIM paboTaMm, auddepeHunpoBaHHOMY
3auery;

- TopaboTKa MaTepHaioB YpOKa COCTaBICHUEM CXeM, TaOJIuII,

- BBINIOJITHEHHE PAcyeToB (T10 3aJaHHBIM YCIIOBHSIM);

- BBIIIOJIHEHUE UHIMBUTyaJIbHBIX IIPOEKTOB.
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3. YCJOBUS PEAJIM3AIIAU PABOYEN ITPOTPAMMBI JUCIUILIVHBI

3.1. Ucnosib30BaHNEe AKTUBHBIX 1 HHTEPAKTUBHBIX (JOPM NpoBeleHNsI 3aHATHIA

JIns. TOArOTOBKHM CICLMAIIMCTOB CPEIHEro 3BeHa B 00pa3oBaTelbHOM Mpoliecce
HIMPOKO HMCIIOJIB3YIOTCS TaKue (OPMBI IPOBEICHUS 3aHATHI KaK:

- CEMHUHap;

- p€IICHUC OMOJOrHYECKUX 3a4ad4,
- pCUICHUEC ICHCTUYCCKHUX 3aJ1a4,

- COCTaBJICHUEC HpOCTCfII.HHX CXEM MOHOFI/I6pI/II[HOFO n ,I[I/IFI/I6pI/I,Z[HOFO CKpCIIMBaHUI,

- COCTaBJICHUC CXCM IEpcaadun BCUICCTB W DHCPIrur MO LCIAM IUTAHUA B HpI/IpOI[HOﬁ

OKOCUCTEME,

- OIHMCAaHHUC U IMPAKTUYCCKOC CO3OaHUC HCKYCCTBGHHOﬁ 9KOCHCTCMBI (Hp@CHOBOI[HLIfI

aKBapuyM);

- peIICHHE YKOJIOTHYECKUX 3a/1a4;
- pabora B mapax;
- rpynmnoBasi ¢opma paboThI;

- OnmI-onpoc;

- Keiic-3a/laHue U Jp.
[IpumeHsroTCs ciaeayoIre COBpeMEHHbIE 00pa30BaTEIbHbIE TEXHOJIOTHHU:
- TCXHOJIOTUA COTPYAHUYICCTBA,

- TEXHOJIOTHUS PA3BUTHUS KPUTHUECKOTO MBIIIJICHNUS;

- TPOOJIEMHOTO U JTUYHOCTHO-OPUEHTUPOBAHHOTO O0YyUYEHUS;
- “H(GOPMAIIMOHHBIE TEXHOJIOTHH.

AKTHBHBIC U HHTCPAKTHUBHBIC q)OpMLI IIPOBCACHUS SaHﬂTHﬁ, HCIIOJIb3YCMBIC B y‘le6HOM

nporecce

Cemectp Bun
3aHATHUA

Tema 3angaTus

AKTHBHBIH, UHTEPAaKTUBHBIN
METOJ

1 cemectp | Jlekius,
YPOK

VYyenue o knerke. Kierka - snemMeHTapHas xKuBas
cucrema u OCHOBHasl CTPYKTYPHO-
(yHKIMOHANbHAS ~ €QUHUIIA  BCEX  JKHUBBIX
opranu3MoB. KpaTkas uCTOpHsi U3yUEHHUS KIETKH.
XuMmudeckui coctaB KieTku. OpraHudeckue Hu
HEOPraHWYECKUE BEIIECTBA KIETKU U HKUBBIX
opranu3moB.  benku,  yrieBoAbl,  JMIINJBI,
HYKJIEMHOBBIE KHCJIOTBI M HX POJIb B KIIETKE.
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOMN KJIETOYHOM
TEOPHH.

biun-onpoc

I13

MeTonasl ucciieIoBaHU B OMOJIOTHH.

Keiic-3amanne

Jlexmus,
YpPOK

Tumnsl KJIETOK: JyKapHOTHYECKast u
MPOKAPUOTHYECKASL. Crpoenue 51
(YHKIIMOHMPOBAHUE JYKAPUOTHUYECKOW  KIIETKH.
Bupycsl kak HekineTrouHas ¢opMa KU3HM U UX
3Ha4yeHue. bopr0a ¢ BUpPYCHBIMU 3a00JI€BaHUSAMU
(CIIMA u np). Ilnazmarumyeckas MemOpaHa.
Opranouibl KiIeTKH. SAnpo.

Keiic-3amanne
bauu-onpoc

I13

Halmronenne KIeTOK pacTeHW W KUBOTHBIX TIOJT
MUKpPOCKOIIOM Ha TOTOBBIX MHUKpONIpemnaparax, Uux
OIHMCaHHE. CpaBHHTENBbHAS  XapaKTEPUCTHKA

KJICTOK 5YKApHuOT

Keiic-3amanne
Pabora B mapax




Jlexmus,
YPOK

HacnencrBenHast MHGOpMaLus U peanuzanus e¢ B
kietke. Ctpoenue n pynkmuu xpomocom. JTHK -
HOCHUTEIb HACJEeICTBeHHON nH(popmanmu. Peakimn
MaTPUYHOIO CHHTE3a. ['eHeTMYecKkuil KOX, €ro
cBoiicTBa. buocunres Oenka.

Bbaun-onpoc bimn-onpoc

I13

Pernrenne OMOJIOrHYEeCKHUX 3ajaa4.

Keiic-3amanue

Jlexmus,
YPOK.

[Tepuoner onroreHesa uyenoeka. CrapeHue u

CMEpPTh KaK OMOJIOrHYECKHEe TPOLECCHI.
PenponyktuBHOE 310poBbe. [locnencTBus BIusHUs
QJIKOTOJIsl, HHUKOTHHA, HAPKOTHMYECKHX BEIECTB,
3arpsi3HEHUs CPe/Ibl HA Pa3BUTHE YEIOBEKA.

Keiic-3amanne
bnun-onpoc

I13

HOCHGI[CTBI/ISI BJIMAHHA  AJIKOI'OJIsi, HHMKOTHHA,
HAapKOTHYECKHUX BEIICCTB, 3arpsA3HCHHA CPEAbI Ha
PAa3BHUTHUC YCIIOBCKA.

I'pynnosas nuckyccus

2 cemecTp

Jlexmus,
YPOK.

Bunel u3MEHUYMBOCTH: HEHACJEACTBEHHAs W
HacJIeICTBEHHAs. MonaudukanroHHas
W3MEHYUBOCTh. Poiib cpeapl B (hOpMHUpPOBAHUU
MOAUGUKAITMOHHON N3MEHYHUBOCTH.
I'enoTnnuueckass  W3MEHYMBOCTB, €€  BHJBI:
KOMOWHATHBHAs, MyTallMOHHAs. BHIBI MyTarluid.
[IprurHbl BO3HUKHOBEHUsSI MyTaluid. Myraressl u
ux BIHSHUE Ha OpraHU3MBbl. 3akoH
FOMOJIOTUYECKUX  PSJOB B HACIEICTBEHHOM
m3menunBocTH (H. 1 BaBuiog).

Keiic-3amanne
baun-onpoc

I13

Pemienue  renernyeckux — 3ajad. AHanuz
(heHOTHUIIMYECKOM M3MeHUMBOCTH. HopMma peakiuu.

Keiic-3amanue

JTexius,
YPOK.

['eHetuka - TeopeTHYecKass OCHOBA CEJIEKIIMH.
3apoKJEHUE  CEIEeKIMH W JOMECTUKALHH.
Yuenne H.M. BaunoBa o  IleHtpax
MPOMCXOXKACHUS U MHOrooOpas3usi KyJbTYPHBIX
pacteHuii. Ponb celeknuu B CO3/1aHHHM COPTOB
pacTeHMH U TOpOJ  JKUBOTHBIX. MeTosl
CEeJIeKIIMOHHON paboThl. OCHOBHBIC JTOCTHKEHUS
COBPEMEHHOI CENEKIUN KYJIbTYPHBIX PacCTCHHH,
JIOMAIITHUX KUBOTHBIX U MUKPOOPTaHU3MOB.

Keiic-3amanne
baun-onpoc

I13

CocraBneHue HpOCTCfII.HHX CXEM MOHOFI/I6pI/I,[[HOFO
n I[I/IFI/I6pI/II[HOFO CKPCIIMBAHUA.

Keiic-3amanue

Jlexius,
YPOK.

DKOJIOTHYECKHE CUCTEMBI. CoobuecTa
opranu3moB. buoneno3 u ero crpykrypa. Cpasy
MEXJy OpraHM3MaMu B OHOLIeHO3e. DKOCHUCTEMA
Kak oTkpeiTags cuctema (A. Jx. Tencnu.
OyHKUMOHANbHBIE ~ OJOKM  OpPraHu3MOB B
JKOCUCTEME: IIPOJYLIEHTHI, KOHCYMEHTHI,
peayuentsl. Tpopuueckue ypoBHu. Tpoduueckue
uenu MU cetd. KpyroBopoT BeIIECTB M IOTOK
9HEpruu B dKocucteme. OCHOBHBIE IOKa3aTeNn
9KOCUCTEMBI. DKOJOTHYECKHE MHpPaMUIbl YHUCEIl,
6uomaccel u JHEPTUU. HanpasnenHbie
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — CYKIIECCHH.
AHTpPOIIOTEHHBIE 3KOCHUCTEMBL. ATPOIKOCHUCTEMA.
Arpornenos. Paznuuus Mexny aHTpPONOT€HHBIMU 1
IIPUPOAHBIMHU SKOCUCTEMAMH.

Kelic-3amanue
baun-onpoc

I13

Onucanve  aHTPONOTEHHBIX  M3MEHEHHH B

CCTCCTBCHHLIX IMPHUPOAHBIX J'IaHI[IJ_Ia(I)TaX CBOEH

Keric-3amanue




MecTHOCTU. COCTaBIEHHE CXEM NIEPENAYN BELECTB
U DHEPIUM MO LENAM IUTAHHWSA B INPUPOJHON
skocucteme.OnucaHne M NpPakTUUYECKOE CO3/1aHUE
HUCKYCCTBEHHOW  JKOCUCTEMBI  (IIPECHOBOJHBIN
aKBapHyM).

Jlexmus,
YPOK

Bo3zgeiicTBue YeJIoBeKa Ha ounocdepy.
[locnencTBust ~ AEATENBHOCTH  4YEJIOBEKa B
OKpYKaroleun cpezne. AHTpPOIIOreHHOE
BO3/ICHCTBUE HA PACTUTEIILHBIA U KUBOTHBINA MHUP.
OxpaHa pacTUTEIBLHOTO M KUBOTHOTO MHpAa.
Kpacubie kauru. Ocobo oxpaHsiemble MPUPOIHBIE
tepputopun  (OOIIT). boranuueckwe caapl u
300JIOTUYECKHUE MapKH. PanmonansHoe
MIPUPOAONOIIE30BAHNE u COXpaHEHHE
OMOJIOrM4YECKOr0 pa3zHooOpasus 3emun.
I'mobanbpHbIEe HKONIOrHYECKUE TPOOIEMBI U TyTH UX
pewenus. [lpaBuna moBenaeHus  JIOAEH B
OKpyXaroliei mnpupoaHou cpene. bepexHoe
OTHOIICHHE K  OHOJOTHYECKUM  OOBEKTaM
(pacTeHHMsIM W KUBOTHBIM M HX COOOIIECTBaM) U
UX OXpaHa.

Keiic-3amanue
Bbaui-onpoc

113

CpaBHHTEIIBHOE ONMCaHne OJIHOM u3
€CTECTBEHHBIX NPUPOIHBIX CHCTEM (Harpumep,
jJeca) M KakOW-HHOYJb  arpOdKOCHCTEMBI
(manpumep, mnmeHuyHoro nods). CocraBieHue
CXeM Mepelayd BEIIeCTB M YHEPrUH IO IIeTsiM|
OUTaHUsT B TNPHUPOJHOM  DKOCHCTEME M B

arponcHose.

Keiic-3amanue

3.2. Yue0OHO- MeTOAMYECKOE 00ecTIeueHHne

Ceemenus 00
obecrnieunBaeTcs Ha OCHOBAaHUU MPSMBIX JOTOBOPOB

JJIEKTPOHHBIX  IIOJHOTEKCTOBBIX  pecypcax, JOCTYII

K KOTOpPBIM

JOKYMCHTOB, IMOATBECPIKAAIOIIUX Haﬂnqne/npaBo HCIIOJIb30BaHUA III/I(i)pOBLIX

(3mexTpoHHBIX) O6nbIHOTEK, DBC

KonTpakt Ne 656//1Y ot 30.12.2022. (9BC

«ZNANIUM.COM»)

01.01.2023 — 21.12.2023

KonTpakr Ne 411/4Y ot 10.10.2022. (OEC

«JIaub»)

12.10.2022 - 11.10.2023

JInnersuoHHe KoHTpakT Ne 225/1V ot

25.07.2023 (9BbC IOpaiit — BO)

05.08.2023 — 04.08.2024

JInnensuonuslil kKoHTpakT Ne 62/1Y ot

23.03.2023 (ObC HOb eLibrary)

01.01.2023 — 31.12.2023

JlnnensuonHelil KoHTPakT Ne 226/1Y ot

25.07.2023 (9BC IOpaiit — CI1O)

05.08.2023 — 04.08.2024

Ilepeuens
1.
2.
3.
2023-
2024
4
5.
6.

KonTpakt Ne 493/]1Y ot 11.11.2022

(Daexrporuble GopMbl yueOHNKoB st CI10)

11.11.2022 - 11.11.2023



https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-225_%D0%94%D0%A3-%D0%92%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-225_%D0%94%D0%A3-%D0%92%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/04/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-62-%D0%94%D0%A3_23.03.23.pdf
https://library.vsau.ru/wp-content/uploads/2023/04/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-62-%D0%94%D0%A3_23.03.23.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.pdf

Jlorosop Nel01/HDB5/2097 ot 28.03.2017
7. | (HaimonanpHas diieKkTpoHHas OMOInoTEKa

(H9b))

28.03.2017 — 28.03.2022
(npononranus 1o 28.03.2027)

Kontpakr Ne 8/AT ot 24.01.2023 Ha
8. | npuoOpeTeHre NEPUOANYESCKUX HEUYATHBIX 01.01.2023 — 31.12.2023

H3JIaHUI

AKT BBOJA B OKCIUTyaTallUIO DJIEKTPOHHOM

Gubmmorexn BTAY Ne 33 ot 19.01.2016 Beccpormo

O6ecne4eHHOCTh YUEOHOU TUTEPATYPO MPpH peasin3aiuu pabodeit mporpaMMbl

3.2.1. OCHOBHBIEC HCTOYHHUKHU:

1. IMaceunuk B.B., Kamenckuii A.A., PyobumoB A.M. u ap. Kamenckwmii, A.A.
buosorus. 10 wmacc. ba3oBbiii ypoBeHb. DjekTpoHHas (opma ydeOHuKa. / mOJ pe.
[Taceunuka B.B. — M.: AO «M3marensctBo «lIpocBemenuey», 2022. - [DU]- Pexum
JOCTYyTAa: MHIUBUYaTbHBIA JOCTYII.

2. TMaceunuk B.B., Kamenckuii A.A., Pyonmos A.M. u np. Kamenckwmii, A.A.
buosorus. 11 kmacc. ba3oBwlii ypoBeHb. DiekTpoHHas (opma yueOHuKa. / 1OJ pe.
[Taceunuka B.B. — M.: AO «M3marensctBo «lIpocBemenuey», 2023. - [DU]- Pexum
JOCTYyTNAa: MHIUBUYaTbHBIA JOCTYII.

3.2.2. JlomoJIHUTEIbHBIC HCTOUYHUKH:

1. Axwmanymmmna, JLI. buonmorms ¢ ocHoBamu oskosoruu:  CpenHee
npodeccuonansHoe oopazopanue / JL.I'. Axmagymniuna. — M.: U3narensckuii Lleatp PUOP,
2020. - 128 ¢. — [DU]- Pexxum moctyma: https://znanium.com/cover/0103/103704.]pg.

2. Epemuenko, O.3. buonorus: yuenue o 6uocdepe: yuedHoe nmocobue mist CI1O /
Epemuenko O.3. - Mocksa: M3narensctBo FOpaiit, 2020. — 236 ¢. — [OU] - Pexxum moctyna:
https://urait.ru/bcode/455486

3. Haxaesa, B./. buonorus: reneruka. [IpakTudeckuii Kypc: yaeOHOE TTOCOOHE IS
CIIO / HaxaeBa B. U. - Mocksa: UznatensctBo IOpaiit, 2019. — 276 c. — [DU]- Pexum
noctyna: https://urait.ru/bcode/420694.

4. Slpeirun, B.H. buonorus: yue6nuk u npakrukym aist CIIO / mox pea. Speiruna
B.H. -MockBa: WzmarensctBo FOpaiit, 2022. — 378 c. — [DU]- Pexum npocryma:
https://urait.ru/bcode/489661.

3.2.3. Meroanueckne n3JaHus:

1. buonorus [DneKkTpoHHBIN pecypc]: METOJUYECKHE YKa3aHHsl 110 OCBOCHHIO
JUCHMIUIMHBI ¥ CaMOCTOSATENIbHOM ~ paboTe MO  CHEUUAIBHOCTSAM  CPEIHEro
npodeccuonansHoro obpazosanus / coct. E. B. KupesnoBa. - Boponex: Boponexckuit
roCyapCTBEHHBIN arpapHsbIil YHUBEPCHUTET, 2023. - Pexxum
noctyma: URL: http://catalog.vsau.ru/elib/metod/m8047.pdf

3.2.4. llepnognyeckue u3IaHus:

1. buonmorus B cenbckoM xo3sictBe [OP]: OpnoBckuil  TrocylapCTBEHHBIN
arpapsbiii yausepcurert, 2013 [DU] [SBCIPRBooks].

2. BectHuk BOpOHEXCKOro TroOCyIapCTBEHHOI'O arpapHOro yHHMBEpPCUTETA:
TEOPETUUECKUI M HAy4HO-TIpaKTHUeCKUi *KypHasi / BopoHex. roc. arpap. yH-T Boponex:
BI'AY.


https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://znanium.com/cover/0103/103704.jpg
https://urait.ru/bcode/455486
https://urait.ru/bcode/420694
https://urait.ru/bcode/489661
http://catalog.vsau.ru/elib/metod/m8047.pdf

3.3. MaTepuajJbHO-TEXHUYECKOE U NPOorpaMMHoOe o0ecriedeHune

CaeJnieHus 0 MPOrPaMMHOM O0ECTICUeHUH OOIIET0 HAa3HAYCHUS

Ne HasBanue Pasmemenue
1 | Onepauunonnsie cuctemsl MS Windows / Linux TK B oxabHoi ceru
BrAy
5 IMakeTs! opucubx npuioxenuii Office MS Windows / I1K B 10KaIBHOM CETH
OpenOffice BTAY
3 ITporpammer mist mpocMotpa daiinos Adobe Reader / DjVu I1K B 10KaIBHOM CETH
Reader BIr'AY
Bpayseps! SAunexc bpaysep / Mozilla Firefox / Internet [1K B nokanpHOM ceTH
4
Explorer BTAY
IIK B nokansHO# ceTu
5 | AuruBupycuas nporpamma DrWeb ES BLAY
6 | Ilporpamma-apxuBatop 7-Zip TK B noxabHoi ceru
BlrAy
7 | MynsTMenua npourpsiBatens MediaPlayer Classic 1K' HO];(?X)SI;OH cetn
N . [IK B noKanbHOM ceTH
8 | [Imatdopma onnaiin-oOyuenus eLearning server
BI'AY
9 | Cucrema xommbroTepHoro tectupoBanus AST Test 1K' HO];:?‘IX);OH cetn

[Tomenienust s BeeHUsI 00pa30BaTEIBHOTO MPOLecca U 000PyAOBaHUE

No HanmenoBanue 00BEKTA, Anpec  (MecTomojio)keHHE)  OOBEKTa,
n/m MO/ITBEP K IAOILEr0 HAJTMUNE MaTepuaibHO- MO/ITBEP K IAOILETO Hajau4uue
TEXHUYECKOro 00ecredeHus, ¢ IMepeyHeM MaTEpUaIbHO-TEXHUUECKOTO
OCHOBHOT'O 000pYy/10BaHUS oOecrieyeHuss (C yKazaHHEM HoMmepa
Takoro oOBeKTa B COOTBETCTBUU C
JIOKyMEHTaMU o TEXHUYECKON
MHBEHTapU3alliH)

1 VYuebOHas ayuTopus Ui IpoBeJeHus 3aHatuil | 394087, Bopouekckas o0macts, T.
BCEX BHIOB, B TOM 4YHCJI€ TPYNNOBBIX H | Boponex, yn. Tumupssesa, 21. 3nanue
WHIANBUAYaAJIbHBIX KOHCyHBTaHI/IfI, TCKYILICTO yqe6H0r0 KopIyca OTIACIICHUS CPEIHEro
KOHTpOJIA H HpOMe)KYTOqHOﬁ aTrTeCTalu. HpO(l)eCCI/IOHaHLHOFO O6pa3OBaHI/IH
KOMIIJICKT y‘-Ie6HOI>i Me6eHI/I, (Kopnyc CHO, obomexurine Ne 6),
JEMOHCTpallMOHHOE 000pyZ0BaHKE, Y4eOHO- ayn.106
HarJsAHbIe TOCOOUS.

2 Vuebnas  ayauropus. Ilomemenue st | 394087, Boponexckas — o6mactb, T.
CaMOCTOATENILHOM paboTBhI: KOMIUICKT | Boponex, yn. TumupszeBa, 21. 3nmanue
y4eOHOM Meben, ACMOHCTPAIIMOHHOC | y4eOHOTO KOpIyca OTHAEICHHS] CpPETHEro

obopyaoBaHue, y4eOHO-HATJISIIHBIE MOCOOUS,
KOMITbIOTEPHAsE TEXHHUKAa C BO3MOXHOCTBHIO
noakioueHuss Kk ceru  "HHrepHer" w
o0ecrieyeHHEeM JIOCTyNa B  3JEKTPOHHYIO
uH(HOPMaIIMOHHO-00pa30BaTENBHYIO CPEY

npodeccHoHaIbHOTO o0pa3oBaHUs
(Kopmyc CIIO, obmexutue Ne 6), aya.103




4. ®OHJ OUEHOYHBIX CPEJCTB, KOHTPOJIb 1 OLIEHKA
PE3YJIBTATOB OCBOEHUA JUCHUIIJIMHbI

4.1. OueHka pe3yJabTaTOB OCBOECHHA TUCHHUIIIMHBI

PesyabTarhl 00y4eHHs

(I)OI)MLI W METOAbI KOHTPOJIA U OLICHKH

Ilepeuens nuunoCmHubIX PE3yTbMANO8:

- copMupOBaHHOCTH YyBCTBa TOPAOCTH U
YBaXEHHA K HCTOPUM W JOCTHKEHUSIM
OTEYECTBEHHOU OnonornuecKon HayKH;
INPEACTABICHUS O  LEIOCTHOM  €CTECTBEHHO
Hay4YHOU KapTUHE MUPA;

- MTOHUMaHue B3alMOCBS3H u
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HayK, HX
BIIMSHUS Ha OKPY>KaroIIyI0 cpeny,
9KOHOMUYECKYIO, TEXHOJIOTHYECKYIO,

COLMANILHYIO U STHYECKYIO cepbl AesSTeIbHOCTH
YeJI0BeKa;

- CrmocoOHOCTH  HCIOJIB30BaTh  3HAHUS O
COBPEMCHHOM  €CTECTBCHHO-HAYYHOW KapTHHE
MHUpa B 00pa3oBaTelbHON M MpodecCHOHATLHON
JeATeILHOCTH; BO3MOXKHOCTH HMH()OPMAITOHHON
cpempl g obecnedeHWs — MPOAYKTHBHOTO
caMo00pa30oBaHHs;

- BJIJICHUE KYJIBTYPOW MBIIUICHHS, CIIOCOOHOCTh
K 00001IeHMTO, aHaIn3y, BOCHPHUSATHIO
uHpOpMaK B 00JAacTH €CTECTBEHHBIX HAayK,
MOCTAHOBKE IIeIM W BhIOOpY TmyTed ee
JOCTIKEHHS B PO eCCHOHANBHOH cdepe;

- cnocoOHOCTh PYKOBOJCTBOBAaTbCS B CBOEH
JACATCIIbHOCTHU COBpPEMCHHBIMHA NpUHIUIIaAMHA
TOJEPAHTHOCTH, JHAIOra W COTPYIHHYECTBA;
TOTOBHOCTH K B3aMMOJICHCTBHIO C KOJIJIETaMH,
paboTe B KOJUICKTUBE;

- TOTOBHOCTb HCIIOJIb30BAaTh OCHOBHBIE METOJIBI
3alIUTHl OT BO3MOKHBIX IIOCIEICTBUI aBapwid,
KaTacTpod), CTHXUUHBIX OCJICTBHIA;

- oOnajaHne HaBBIKAMU Oe30mMacHOi paboThl BO
BpeMs HPOEKTHO-UCCIIEJOBATEIbCKON u
3KCHepHM6HTaJIBHOﬁ JCATCIBbHOCTH, nmpu
UCTIOJIb30BaHMH JIA00PAaTOPHOTO 000PYI0BAHMS

- CHOCOOHOCTh HCIOJB30BaTh MNPHOOPETEHHBIE
3HAHMS U YMEHUS B MPAKTHYECKOH JESTEIbHOCTH
¥ TIOBCEIHEBHOW JXWM3HH I COOIONCHUS MeEp
MpO(UIAKTHKN OTPaBICHUH, BUPYCHBIX U APYTUX
3a00JIeBaHUIl, CTPECCOB, BPEOHBIX MPUBBIYEK
(KypeHus, ajmKOroinM3Ma, HapKOMaHHUH); TPaBUI
TOBEJICHUS B IPUPOJIHON CPEJIE;

- TOTOBHOCTh K OKa3aHHIO NEPBOW MOMOLIH TPH
TpaBMax, MPOCTYJIHBIX M JPYrHX 3a00JeBaHHSX,
OTpaBJICHUAX MUIIEBBIMU ITPOAYKTAMMU.

Ilepeuens memanpeomemunsix pe3yibmamos:

- OCO3HAaHHE COIMAIBHOW 3HAYUMOCTH CBOCH
poheCcCUm/CrenuanbHOCTH, obnaganue
MOTHBaIHEH K OCYILIECTBIICHUIO

Dopmbl Konmpona odyueHun:

- TpaKTUYEeCKOe 3aJaHue I0 padoTe C
nHpoOpMaIef, y4eOHHKOM,  CIIPABOYHOM
JIUTEPATYPOU;

Dopmbl  OUeHKu  pe3yIbLMAMUEGHOCHU
00yuenua: TpaJUIMOHHAs CHCTEMa OTMETOK B
Oannax 3a KaKIyIO BBIIOJHEHHYIO paboTy, Ha
OCHOBE KOTOPBIX BBICTAaBISIETCS HUTOTOBAs
OTMETKA.

Memoost Kommpona HanpaeieHvl Ha
nPOGEPKy yMeHusa odyuarowuxca:

- OOBSICHATH poib ounonoruu B
(OpMHUPOBaHUKM HAYYHOTO MHPOBO33PCHUS;
BKJIAI OMOJIOTUYECKHUX Teopui B
(dhopMupoBaHue COBpPEMEHHOMU

€CTECTBCHHOHAYYHON KapTUHBI MUpA;
€IUHCTBO >KMBOM M HEXHBOU MPUPOABL,
POACTBO KHNBbIX OpraHu3mMoB;
OTpHLIATENIEHOE BIIMSIHUE QJIKOTOJIS],
HUKOTHHA, HApKOTHYECKUX BELIECTB Ha
SMOpHOHAJIBPHOE W TOCTIMOpPHOHAIILHOE
pa3BUTHE YETIOBEKA; BIMSIHUE HKOJIOTUYECKUX
(akTOpPOB Ha JKMBBIE OpPraHU3MBI, BIHSHHUE
MyTarcHOB Ha pacCTCHUA, KHUBOTHBIX U
YeJl0OBeKa; B3aMMOCBA3M M B3aMMOJEWCTBHE
OpraHu3MOB M  OKpY)Xaiolled  cpensl;

NPUYIUHBI u (akTopbI 9BOJIIOIINY,
W3MEHSEMOCTh  BUJOB;  HapylIeHHs B
PasBUTHM OPraHMU3MOB, MYyTallMHd M HUX
3HAYEHUE B BO3HUKHOBEHHUHU
HACJIe/ICTBEHHBIX 3a00JIeBaHUIA;
YCTOWYHMBOCT, pa3BuTHE u CMEHBI

JKOCHCTEM; HEOOXOJUMOCTh COXPaHEHUS
MHOT000pasusi BUJIOB,

- pemiath 3JEMEHTApHbIE OUOJIOTUYECKHE
3aJla4d; COCTABJIATH DJJIEMEHTApPHBIE CXEMBI
CKpELIMBAHUS U CXEMbl NIEPEHOCA BELIECTB U
mepeaadyd SHEPTHH B DdKocucTreMax  (Iiemu
MATaHWSA); OIMUCHIBATH OCOOEHHOCTH BHIIOB
o0 MOP(OIOTHUECKOMY KPUTEPHIO;
-BBISIBJSITH  TIPUCIIOCOOJICHHSI OPTaHU3MOB K
cpene OOWTAHWS, WCTOYHUKH W HAIAINE
MyTareHoB B OKpY>Karomen cpene
(KOCBEHHO), aHTPOIIOTCHHBbIC W3MEHEHHS B
AKOCHCTEMAX CBOEH MECTHOCTH;

- CpaBHHBAaTh OHOJOTMYECKUE OOBEKTHI:
XHUMHAYECKHH COCTaB TeJI KUBOM M HEKHBOU
MIPUPOIBI, 3apPOJIBINICH YeIOBeKa W APYTHX
KUBOTHBIX, TPHUPOAHBIE DKOCHUCTEMBI U
arpo’KOCUCTEMBI cBOCH MECTHOCTH;




npodecCHOHAIBFHON ACATENBHOCTH;

- TIOBBIIIEHHE MHTEIUIEKTYyaJbHOIO YpPOBHS B
nporecce MU3y4YeHUs OHOJIOTMYECKUX SBICHUN;
BBIIAIOIIUXCA JOCTH)KEHUI ouonoruu,
BOLICAIIMX B OOLIEYENIOBEUECKYIO KYJBTYDY;
CIIOKHBIX U TPOTUBOPEUUBBIX IyTeHl pa3BUTHA
COBPEMEHHBIX HAyYHBIX B3TJISJIOB, UAEH, TEOpUH,
KOHLEMIMH, runore3 (0  CYMHOCTH U
NPOMCXOXKICHUH JKW3HH, 4YEJIOBEKa) B XOAe
paboTEI c Pa3IUYHBIMH HMCTOYHUKAMHU
MHQOPMAIIH;

- CIIOCOOHOCTh OPTaHU30BBIBATH COTPYJHUYECTBO
€AMHOMBIIUIEHHUKOB, B  TOM  4HCIe C
HCIIOJIb30BaHUEM COBPEMEHHBIX
MH(QOPMAMOHHO-KOMMYHUKAI[HOHHBIX
TEXHOJIOTHI;

- CIIOCOOHOCTH MOHUMAaTh TIPUHIHIIBL
YCTOMYMBOCTH M INPOAYKTUBHOCTH  KUBOH
OPUPOAbI, IYTH €€ W3MEHEHHUs MOJ BIMSIHUEM
AHTPOIIOTEHHBIX  ()AKTOPOB, CIIOCOOHOCTH K
CHUCTEMHOMY aHau3y rII00ATEHBIX
9KOJIOTHYECKUX MPOOJEM, BOIPOCOB COCTOSHUS
OKpy’Kalollel  cpedpl W PalrdOHAIBHOTO
WCIIOJIb30BaHMs IPUPOJHBIX PECYPCOB;

- yMmeHue OOOCHOBBIBAaTH MECTO M  POJIb
OMOJOTHMYECKNX 3HAHWH B  TPAKTHYECKOM
JIeTeIbHOCTU JIIOJIeH, pa3BUTUU COBPEMEHHBIX
TEXHOJIOTH; ONPEACIATh KHUBbIC OOBEKTHl B
IPUPOAE; IPOBOJUTH HaOIroAeHUS 3a
9KOCHCTEeMaMH C 1eJbl0 WX OINHCAaHUS U
BBISIBIIGHHS €CTECTBEHHBIX W aHTPOIMOTE€HHBIX
W3MEHEHUH;  HaxXOAWTh M aHAIW3UPOBAThH
WH(POPMAITUIO O )KHUBBIX 00BEKTaX;

- CIOCOOHOCTh TPUMEHSTH OHOJOTHUECKUE W
SKOJIOTMYECKUE 3HAHMS I aHAIN3a IPUKIIaIHBIX
npo0JeM X035HCTBEHHOM NeATeIbHOCTH;

- CHOCOOHOCTD K CaMOCTOSITEIIbHOMY IPOBEICHUIO
UCCIIeI0OBaHUH, MOCTaHOBKE €CTECTBEHHO-
HAayyHOTO  JKCIEPHMEHTa,  HCIOJIb30BAHMIO
MHQOPMALMOHHBIX TEXHOJOTMH [UIl pelIeHHs
HAaYYHBIX U IPOPECCHOHAIBHBIX 3a]a4;

- CHOCOOHOCTh K OLEHKE ITHYECKHX AacIeKTOB
HEKOTOPBIX WCCIIeIOBaHUN B obnactu
OnoTexHONOrnu (KJIOHUPOBaHHUE, MCKYCCTBEHHOE
OTUTIOZIOTBOPEHHUE);

Ilepeuens npedmemmupix pezynbmanos:

B xozxe ocBoeHuUs AUCHMITIMHBI 00yYaroIuics
JIOJIKEH 3HATH/IIOHUMATH:

-c(popMHPOBAHHOCTHh TPEACTABIECHUI O POJH W
MecTe OHOJOTMM B COBPEMEHHOW Hay4HOU
KapTHHE MHUpa; MOHMMaHWE POJM OHOJIOTHH B
(dbopMHpOBaHNH Kpyro3opa ¥ (QyHKIHOHAIHHON
TPaMOTHOCTH IS PEIIEHUS MPAKTUIECKHUX 3ajad;
- BJAJEHUE OCHOBOIOJATAOIUMH MOHITHAMHU
U MpEJICTaBICHUSAMU O JKHMBOM Tpupoze, ee
YPOBHEBOW  OpraHM3allid W DBOJIOINH;
YBEPEHHOE MI0JIb30BaHUE OHoJIOTHUECKON

nporecchl (€CTECTBEHHBIH U MCKYCCTBEHHBIN
0TOOp, I0JI0BOE M 0ECII0I0e Pa3MHOXKCHHE) U
JeNaTh BBIBOABI M 000OIICHUS Ha OCHOBE
CpaBHEHHS U aHAIN3a;

- aHAJIW3UPOBAaTh M OLCHHWBATh Pa3IMYHbIC
TUIOTE3bl O CYIIHOCTH, IPOUCXOXKICHUH
JKU3HH u YeJIoBeKa, riobanbHbIe
9KOJIOTHYECKHE NPOOJIEeMBl W HMX pELICHUS,
MOCJIEACTBUS COOCTBEHHOH NEsTEIbHOCTU B
OKpY>Kalollel cpene;

- W3ydYaThb H3MEHEHHsS B DJKOCHUCTEMax Ha
OHMOJIOTHYECKUX MOJEIIX;

- HaxOIWUTh WHGOPMAITHIO O OMOJOTHIECKUX
00BeKTax B Pa3IMYHBIX  HCTOYHHKAX
(yueOHmKax, CIIPaBOYHHKAX, Hay4JHO-
NOMYJISIPHBIX ~ M3JAHMSIX, KOMIIBIOTEPHBIX
0azax, pecypcax ceru UHTepHeT) W
KPUTUYECKHU €€ OLICHUBATH;

Memoowt ouenku pe3ynvmamos o00y4eHus:
¢dbopmupoBaHue pe3ynbraTa HUTOTOBOM
aTTECTalllH 110 AUCLMILIMHE HA OCHOBE CYMMBI
Pe3yIbTATOB TEKYIIETO KOHTPOJIS.




TEPMUHOJIOTHEH HCUMBOJIUKOM;

- BIIaJIcHHE OCHOBHBIMH METOJIaMHd HAyYHOTO
MO3HAHMS, UCTIONB3YEMBIMH MPU OHOJOTHYCSCKUX
HCCIIEIOBAHMSIX JKMBEIX OOBEKTOB U DKOCHCTEM:
OITMCAHHEM, H3MEPECHHEM, MIPOBEICHUEM
HaOJIIOICHUI; BBISIBIICHHE u OLIEHKA
AHTPOTIOTCHHBIX U3MCHEHUI B TIPUPO/IE;

- c(hOpMHUPOBAaHHOCTH  yYMEHUH  OOBICHSITH
pe3ynbTaThl  OMOJOTHYECKHUX  IKCIEPUMEHTOB,
pelIaTh 3JIeMEHTapHbIE OMOJIOTUYCCKHUE 33]Ia4H;

- chopMHUPOBAHHOCTH COOCTBEHHOU MO3UIIUU IO
OTHOIIEHUI0O K OWOJOTHIECKOW WH(OpPMAITHH,
MOTy9aeMOH u3 pa3HBIX HCTOYHHUKOB,
JIO0ATBHBIM ~ 3KOJIOTHYECKUM — mpoljiemMaM |
MyTAM WX PEIICHUSI.

- OCHOBHBIE TIOJIO)KEHHUSI OMOJIOTHYECKHX TEOPHH U

3aKOHOMEPHOCTEM: KJIETOYHOH TEOpUH,
3BOJIIOIIMOHHOTO YUYCHHUS, YUYCHUS B.N.
Bepnaackoro o Omocdepe, 3akonsl . Mennens,
3aKOHOMEPHOCTEN U3MEHYUBOCTH 51
HACJIEICTBEHHOCTH;

- cTpoeHre M (HYHKIIMOHUPOBAHUE OMOJIOTHIECKUAX
00BEKTOB: KJIETKH, TEHOB H XPOMOCOM, CTPYKTYpPBI
BUJIa U DKOCHCTEM;

- CyIIHOCTh  OHMOJIOTHYECKHX  IIPOLIECCOB:

Ppa3sMHOKEHUS, OTLTOJTOTBOPEHUS, neicTBHS
UCKYCCTBEHHOTO M €CTECTBEHHOro  0TOOpa,
(dhopMupoBaHue MPUCTIOCOOJIEHHOCTH,

MPOUCXOXKIEHHE BHUIOB, KPYTOBOPOT BEIIECTB U
MIpEeBpaIlleHNe DSHEPTUU B KIETKE, OpraHu3Me, B
JKOCHCTeMax u ouochepe;

- BKIQA BbIJArOMMXCS (B T.4. OTCUECTBEHHBIX)
YYEHBIX B pa3BUTHE OMOJIOTUIECKON HAYKH;

- OMOJIOTUYECKYIO TEPMUHOJIOTHIO ¥ CUMBOJIUKY
YMeTh:

- 0OBACHATH poNlb Owonornu B (HOPMUPOBAHUHU
HAYYHOTO MHUPOBO33PEHHUS; BKJIAJ] OHOJIOTHYECKUX
Teopui B (hopMupoBaHue COBPEMEHHOU
€CTEeCTBEHHOHAYYHOH KapTUHBI MHUPA; €IUHCTBO
JKUBOW W HEXHBOW TPUPOJIBI, POJACTBO JKUBBIX
OpPraHM3MOB; OTPHIIATENBHOE BIMSHHUE aJKOTOJIS,
HUKOTHHA, HapKOTHYECKUX BEIIIECTB Ha
SMOpPHOHAIBHOE W TOCTIMOPHUOHAILHOE pa3BUTHE
YeJIOBeKa; BIUSHHE JKOJIOTMYECKUX (PaKTOpPOB Ha
KUBBIC OpraHU3Mbl, BJHUSHHE MYTareHOB Ha
pacTeHHUs, )KUBOTHBIX W YEIOBEKa;, B3aUMOCBS3H U
B3aMMOJICUCTBUE OPraHU3MOB U  OKpY’Karollen
cpelbl, OpUYMHBI U (PAKTOPBI  SBOJIIOLIMH,
WU3MEHSEMOCTh BHJIOB, HapyIICHHWs B pa3BUTUU
OpraHW3MOB, MYTallMd ®W WX 3HAYECHUE B
BO3HHKHOBEHHH HACJIEJICTBEHHBIX 3a00JIEBAHMIA;
YCTOWYMBOCTb, Pa3BUTHE U CMEHBI SKOCHCTEM;
HEOO0XOIMMOCTh COXPaHEHHUSI MHOT000pa3usl BUOB;
- pemarh 3JeMEHTapHble OHOJIOTHYECKUE 3aJ1a4u;
COCTaBJISITh DJIEMEHTAPHBIE CXEMBI CKPEIINBAHUS U
CXEMBI MEepeHOoca BEIIECTB M MEpefaydl dHEPruu B
3KOCUCTEMAX (Tienm MTATaHNsA); OIIUCHIBATh




0COOCHHOCTH BHAOB MO  MOP(OJIOTHYECKOMY
KPUTEPHIO;

-BBISBJIATH MPHUCIIOCOOJICHUSI OPraHU3MOB K Cpejie
oOWTaHUs, UCTOYHHKH W HAIMYUE MYTAarcHOB B
OKpykaromel cpefe (KOCBEHHO), aHTPOMOTEHHBIE
M3MEHEHHS B 9KOCHCTEMAaX CBOEH MECTHOCTH;

- CPaBHHBATh OHMOJIOTUYECKUE OOBEKTHI:
XMMHMYECKUM COCTaB TEJI KUBOW H HEKHUBOU
MPHUPOJIBI, 3apOABINICH  dYeloBeKa W JPYTHUX
JKUBOTHBIX, MIPUPOJTHBIC 9KOCUCTEMBI u
arpodKOCHUCTEMBI CBOEH MECTHOCTH; IPOLECCHI
(ecTecTBEHHBI M UCKYCCTBEHHBIH OTOOD, MOJIOBOE
n Oecrioloe pa3sMHOXKEHHWE) W JelaTh BHIBOABI H
00001IICHYSI HA OCHOBE CPaBHCHHSI U aHAJIN3A;

- aHaJNW3UpOBaTh W  OIEHUBATh Pa3IUYHbIE
TUTNOTE3bl O CYIIHOCTH, TMPOWCXOXKIACHUN KU3HU U
YeJoBeKa, TI00albHbIe YKOJIOTHYECKUE TPOOIEMBI
M HUX pCEUICHHUs, TMOCICICTBHS COOCTBEHHOU
NI TEIbHOCTH B OKPY’KaIoMIel cperne;

- n3y4daTb U3MCHCHUA B 3KOCHUCTEMAX Ha
OHOJIOTHYECKHMX MOCIIAX;

- HAXOAWTh WHPOPMAIMIO O OHOJOTHIECKUX
0o0BeKTaX B pa3MYHBIX HCTOYHWKAX (yIeOHHKAX,
CIIpaBOYHUKAX, HAYUYHO-IIONYJISIPHBIX HU3JAHUAX,
KOMITBIOTEPHBIX 0a3ax, pecypcax cetu MHTepHET) U
KPUTHYECKH €€ OI[CHIBATB;

HCIO0JIL30BATH NPUOOpPETEHHbIe 3HAHHSL H
YMeHHS B TPAKTHYECKOH [eSITeIbHOCTH H
IOBCEJHEBHOM KU3HM [JISA:

- cobmofeHns Mep TPOQWIAKTHKH OTPaBIECHUH,
BUPYCHBIX M JPYruxX 3a00JeBaHMA, CTPECCOB,
BPENHBIX TPHUBBIYEK (KYpPeHHS, aJKOTOJU3Ma,
HApKOMAaHWM), TPaBUI TOBEIEHUS B TMPUPOITHOMN
cpene;

- OKazaHus HepBOfI nmomMouy 1mpu TpaBMaTUYCCKUX,
MIPOCTYTHBIX u IPYTHX 3a00IeBaHUsAX,
OTpaBJICHUAX MAIICBBIMUA MTPOAYKTAMU,

- OLEHKA OJTHYECKUX  AaCIEKTOB  HEKOTOPBIX
WCCIIEIOBaHNH B 00MacTH  OMOTEXHOJIOTHUH
(KJIOHMpOBaHUE, HCKYCCTBEHHOE OTLIOIOTBOPEHHE)

4.2. XapakTepuCcTHKA OCHOBHBIX BU/J0B JAeSITeJIbHOCTH 00y4AKOIIMXCS

Coaepxanue o0yueHust

XapakTepucTHKAa OCHOBHBIX BH/10B

AesiTeJILHOCTH 00y4aromuxcs (Ha ypoBHe

yueOHBIX J1eiiCTBHIH)

BBenenune O3HakoMIIeHHE C OHNOJIOTUYECKUMU

CUCTEeMaMH  DPa3HOTO  ypPOBHS:  KJIETKOW,
OpPraHu3MoOM, TMOMYJSAUUEH, SKOCHUCTEMOM,
ouoctepoii. Onpenenenue ponu OUOIOTHH B
(hOpMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa W MPAKTHYECKON
NEeATEIFHOCTH JIFONIEN. OO0yuenue
COOJIOZICHUIO TIPABHJI MOBEACHUS B MPHUPOJIE,




OepeXHOMY OTHOIICHHIO K OWOJOTMYEeCKUM
00BbeKTaM (pacTEHHsSM M JKMBOTHBIM H HUX
cooluiecTBaM) U UX OXpaHe

YYEHHME O KJIETKE

BuoJjgorng kjaerku. XuMmudyeckas
OpPraHu3anus KJIeTKH

YMeHHe IpOBOIUTH CPABHEHUE XUMUYECKOU
OpraHu3alK >KUBBIX U HEXHUBBIX OOBEKTOB.
IlomyyeHue  mpexncraBiacHuss O  poJU
OpPraHMYECKHUX U HEOPraHMYECKHUX BEIIECTB B
KJIETKE

Crtpoenue n QyHKIUM KJIETKH

N3yyenne cTpoeHHs KIETOK  DYKapuoT,
CTPOCHHUSI U MHOTO00pasusi KJIETOK PAaCTCHHUN
U KUBOTHBIX C IMOMOIIBI0 MUKPOMPENapaToB.
Habntonenne KIIETOK pacTeHW M KUBOTHBIX

oJ MHKPOCKOIIOM Ha TOTOBBIX
MUKpoIlpenaparax, ux OIUCAHHUE.
[Ipurorosnenue u OIHCaHHe
MUKpOIIpenapaToB KJIETOK pacTeHuil.

CpaBHeHHE CTpOEHHUS KIETOK pacTeHud u
YKUBOTHBIX 110 TOTOBBIM MHUKpOIIperapaTam

OOMeH BeliecTB M NpeBpallieHUe SJHEePTruu
B kieTke. Haciiencreennas nnopmanus
H peajm3anus eé B KJeTKe.

YMeHHe CTpPOUTHb CXEMBbI SHEPreTHYECKOTO
oomMena u OwmocuHTe3a Oenka. [lomyuenme
IpE/ICTaBICHUS 0 POCTPAaHCTBEHHOM
cTpykrype 6enka, mosiekyn JJHK u PHK

Ku3HeHHBIN UK KJIeTKH

O3HakoMiIeHME C  KJIETOYHOM  Teopuen
CTpOCHUSA OPTraHU3MOB. Ymenue
CaMOCTOATENIbHO  MCKaTh  JI0Ka3aTeJIbCTBA
TOr0, YTO KJETKa — 3JIEMEHTapHas »KWBas
cucrema u OCHOBHasl CTPYKTYpPHO-
(yHKIMOHANbHAS €IMHHUIIA BCEX IKUBBIX
OpraHu3MoOB

OPI'AHU3M. PASMHOXEHUE U UHIANBUIAYAJBHOE PA3SBUTHUE
OPI'AHU3MOB

PasMHOKeHHE OPraHUu3MOB

OBnazieHue 3HaHUSAMH O PA3MHOXKEHUU Kak
4] BaXHEHIIIEM CBOMCTBE JKHUBBIX
OpPraHu3MOB. YMEHHE CaMOCTOSITEIbHO
HaxOJUTh OTJIWYHMS MHUTO3a OT Meio3a,
OnpeAessisi HBOJIOLMOHHYIO POJIb  3THUX
BUJIOB JCJICHUS KICTKH

I/IH)II/IBI/IJIyaJIbHOC Pa3sBuUTHE OPraHu3mMa

O3HaKOMJIEHHE€ C OCHOBHBIMH CTaJHSIMU
OHTOT€He3a Ha  MpHUMEpPEe  pPa3BUTHUSA
MTO3BOHOYHBIX KUBOTHBIX. Ymenne
XapaKTepu30BaTh CTaJIuu
MOCTAMOPHOHATBHOTO pa3BUTHUS Ha
npuMepe yenoBeka. (O3HAKOMIIEHHE C
MPUYMHAMH  HapylIeHHH B  pa3BUTHH
opranu3MoB. Pa3zBuTie ymMeHusi npaBUILHO
dopMupoBaTh  JOKa3aTelnbHYIO  0asy
HBOJIIOIMOHHOTO  Pa3BUTUSl  JKUBOTHOTO
MHUpa

NuauBuayaabHoe pa3sBUTHE YeJI0BEKa

Brsisiienne )51 OITMCaHHuEC IMIPU3HAKOB
CXO0ACTBa 3apom>1mel71 YCJIIOBCKA U OPYIux




IIO3BOHOYHBIX KaK JOKa3ar€jibCTBa HX
3BOJJIIOIMOHHOI'O poAacTBa. HOHy‘lCHI/Ie
OpCACTaBJICHUA O IMOCICACTBUAX BIIUAHUA
aJIKOI'0Jisd, HHUKOTHHA, HAapKOTUYCCKHX
BCUICCTB, 3arpsA3HCHUA CPCIAbl HA PAa3BUTUC
1 pCIPOAYKTHUBHOC 310POBEE YCIOBCKA

OCHOBBI 'EHETUKH U CEJEKIIUU

3aKOHOMEPHOCTH HACJIEACTBEHHOCTH U O3HakoMJIEHME C HaCJIEACTBEHHOW U
U3MeHYNBOCTH. ['eHeTHKA YesiOoBeKa. HEHACIIEJCTBEHHON H3MEHYMBOCTHIO U €€
OMOJIOTMYECKOH  pPOJNbI0 B DBOJIOLUU
*uBoro mupa. llomyuenue npeacraBieHus
O CBA3M TICHETUKM M  MEIULUHBIL.
O3HakomiIeHME C  HAcJIeJICTBEHHBIMU
00JIe3HSMHU YelOBEKa, MX MNPUYMHAMH U
npodunaktukoi.  M3yueHue — BIUSHUS
AJKOTOJIM3Ma, HApPKOMAaHHUM, KypEHHUs Ha
HACJICJICTBEHHOCTh Ha BHJEOMaTepuae.
AHanu3 (HEeHOTHUNMHYECKON H3MEHYHBOCTH.
BrisiBienne MyTareHOB B OKPY’KarOIIEH
cpelle M KOCBEHHas OLIEHKa BO3MOKHOI'O
WX BJIMSIHUSI HA OPTaHU3M

OCHOBBI Ce/1eKIIUN PACTEHUI, [lonyuenue mnpencraBieHUss O TE€HETHUKE
KMBOTHBIX H MUKPOOPTaHU3MOB KaK O TEOPETUYECKOW OCHOBE CEJECKLHUU.
PasButne MeranmpeIMETHBIX YMEHHMH B
IIPOLIECCE HAXOXKJEHUS Ha KapTe LICHTPOB
MHOT000pa3us u IIPOUCXOKIACHUS
KyJIbTYPHBIX PACTEHUH M  JOMAIIHHUX
JKUBOTHBIX, OTKpBITEIX H. 1. BaBuiioBbim.
W3ydyenne MeTOAOB TUOpUAM3ALMU U

HCKYCCTBEHHOTO otbopa. Ymenue
pa3bupaTtbcsi B OTHYECKHUX  acleKTax
HEKOTOPBIX JIOCTI/I)KGHI/H\/JI B
OMOTEXHOJIOTHU: KJIOHUPOBaHUU

KUBOTHBIX U Tpo0OiieMax KIOHUPOBaHUS
yenoBeka. (O3HAKOMIIEHHE C OCHOBHBIMU
JOCTUKEHUSIMH  COBPEMEHHOM  CeNeKLun
KYJIbTYPHBIX pacTeHuii, JIOMAIIHUX
KUBOTHBIX U MUKPOOPTraHU3MOB

MNPOUCXOXIEHUE U PASBBUTHUE )KU3HU HA 3EMJIE. 3BOJIIOLIMOHHOE

YYEHHUE
HcTopus pa3sBuTHA 3BOTIOINHOHHBIX N3yueHne Hacienus 4elOBEYECTBA Ha
npeacTaBjieHuii B 0M0JI0THHN IIpUMeEpPE 3HAKOMCTBA C UCTOPUEN Pa3BUTHS

spomonuoHHbIX uaeh K. Jlunnes, XK. b.
Jlamapka Y. [lapuna. OueHuBaHUE POJIU
IBOJIIOIIMOHHOTO YYeHHs B (JOPMUPOBAHUHT
COBPEMEHHOMN €CTECTBEHHO-HAyYHOH
KapTUHBl Mupa. Pa3ButHe crnocoOHOCTH
SCHO W TOYHO W3JIaraTb CBOM MBICIIH,
JIOTHYECKH OOOCHOBBIBATH CBOIO TOYKY
3peHHs, BOCIPHUHUMATh W aHAJIW3UPOBATH
MHEHHUsI COOECeIHUKOB, MpH3HaBasi MPaBO




APYroro 4cjioBC€Ka Ha NHOC MHCHUC

MI/IKPOZ)BO.]'[IOIII/IH U MaKpPO3BOJIIOI U

O3HakOMJIEHME C KOHLENLHUEH BHUAA, €€
KPUTEPUAMHU, MOA00p MPUMEPOB TOTO, UTO
MONYJISIIUS — CTPYKTYpHAs €MHUIIA BUA
u 3BOJIIOLIH. O3HakomiIeHHE c
JIBUKYLIUMUCS CUJIaMM DBOJIIOLIMU U €€
JI0OKa3aTesIbcTBaMU. Y CBOEHHE TOr0, YTO

OCHOBHBIMH HaIlpaBJICHUAMUA
IBOJIIOIMOHHOTO  IpOrpecca  SIBISIOTCS
OMOJIOTUYECKUIA nporpecc "

OHMOJIOTMYECKHI perpecc.

Hponcxomenne N HAYAJIBbHbIC 3TallbI
PAa3BUTHUA KU3HHU HA 3emuite

AHanu3 M OLIEHKa pa3IM4yHbIX THUIOTE3
MPOUCXOXKAEHUsT  Ku3HU.  [losnydeHue
NpeACTaBlIeHUss 00 YCIOXKHEHHUU >KHMBBIX
OpraHu3sMoB Ha 3emJie B Ipolecce
9BOJIIOLUHN. YMEHHE HKCIEPUMEHTAIbHBIM
nyTeM BBISIBJISITD a/1alTHBHbIE
0COOEHHOCTH OpPraHU3MOB, ux
OTHOCHUTEINbHBIN xapaktep. O3HaKoMIIeHUE
C HEKOTOPBIMH NPEJICTABUTEISIMU PEIKUX U
MCUYE3ar0IINX BUJIOB pacTeHui U
XKHUBOTHBIX. [IpoBenieHre onucanus ocodei
OHOTO BHJAa 1O MOP(HOIOTHIECKOMY
KPUTEPHIO npu BBINOJIHEHUH
naboparopHoii paboThl. BrwisBieHue Yept
PUCTIOCOOTIEHHOCTH OpPraHu3MOB K
pa3HbIM  cpenaMm  oOuTaHus  (BOJHOM,
HA36MHOBO3AYUIHOMN, TOYBEHHOMN)

INPOUCXOKJIEHUE YEJIOBEKA

AHTpONOreHes

AHanu3 M OLEHKa pPa3JInYHBIX TUIOTE3 O
MIPOUCXOXKAEHUU  ueloBeka.  Pa3Burtue
YMEHUSl CTPOMUTH JOKa3aTelbHYyl 0a3y Mo
CPaBHHUTEIBbHOM XapaKTEPUCTHUKE YEJIOBEKa
U TpUMAToOB, JIOKa3blBas MX POJACTBO.
BprlsiBiieHHE 3TanOB 3BOIIOIMH YEIOBEKa

YesoBeyeckne pacol

YMmenue JOKa3bIBaTh PaBC€HCTBO
YCJIOBCUYCCKUX paC Ha OCHOBAHUU HX
poacTtBa MW CAWHCTBA IPOUCXOXKACHUA.
PazButue TOJICPAHTHOCTH, KpUTHKa
pacu3Ma BO BCEX €TO MPOABJICHUAX

OCHOBBI 3KOJO0I'n

JKOJIOTHSI — HAYKa 0
B3aMMOOTHOIICHUSIX OPraHU3MOB
MexAy co00i 1 OKpYxkaKIeil cpenoi

N3yuenne skonornueckux (pakTopoB U HX
BIUSHUSA Ha OPraHu3Mbl. 3HAKOMCTBO C
9KOJIOTHYECKUMU CUCTEMaMHM, UX BUIOBOMU
U TPOCTPAHCTBEHHOM  CTPYKTypaMH.

YMeHue OOBSACHATH PUYHHBI
YCTOMYMBOCTU U CMEHBI  DKOCHCTEM.
O3HakomieHHE c MEXXBHJIOBBIMU

B3aMMOOTHOIICHUSIMH B DKOCHUCTEME:
KOHKYPEHIIHEH, CUMOMO30M,




XUIIHAYECTBOM, Mapa3suTHU3MOM. YMEHUE
CTPOUTH SIPYCHOCTD pPacTUTEIHHOTO
coo00IIlecTBa, MHUILNEBLIE IENM U CETH B
OMolIEHO3e, a TakK)Ke DOKOJOTHMYECKHE
MAPaMHUJIBL. 3HaHue OTJIMYUTEIbHBIX
MPU3HAKOB MCKYCCTBEHHBIX COOOIIECTB —
arpodKOCUCTEMBI U yPOOIKOCHUCTEMBI.
Onucanne aHTPOIIOTCHHBIX HM3MCHCHHUHA B
€CTECTBCHHBIX MPHUPOJHBIX JaHImadrax
CBOCH MECTHOCTH. CpaBHUTEIIBHOE
OIMCAaHHE OJHOM U3  E©CTCCTBCHHBIX
NPUPOJTHBIX CUCTEM (HAIpHUMeEp, Jeca) U
KaKOW-HUOY /b arpodKOCUCTEMBI
(Hanpumep, MIIEHUIHOTO TIOJIST).
CocraBiieHHE CXEeM TIepefadd BElIeCTB U
SHEPTHH 1O IENsAM MUTaHUS B MPUPOTHOM
9KOCUCTEME U arpoIeHo3e

Bbuocdepa — riodanbHasi 3kocucTemMa

Oznakomnenune c¢ ywyenuem B. M.
Bepnanckoro o  Ouwochepe kKak o
rJ100a7IbHOM 9KOCHUCTEME. Hanuuue
NPEJCTABICHUS O CXEMe JKOCHCTEMbI Ha
npuMepe ouochepsl, KpPYroBOpOTE
BEIICCTB M MPEBpAICHUM DSHEPIHU B
ouocdepe. YMeHwe AOKa3bIBaTh pOJIb
JKUBBIX OpraHu3MoB B Owocdepe Ha
KOHKPETHBIX PUMEPAX

buocdepa n yenoBek

HaXO)KJIeHI/Ie CBs3H1 NU3MCHCHU B
onocgepe ¢ MOoCIeCTBUAMU EATETHbHOCTH
YeJ0BEKa B OKPYJKAIOLIEH cpene. YMEHHe
OTIpeIeIsATh BO3JICHCTBUE
HpOI/I3BO}ICTB€HHOI\/JI JCATCIIBHOCTHU Ha
OKpY’KalolIyl0 cpely B 00JacTé cBOeH
Oynymeit mnpodeccun. O3HAKOMIIEHHE C
TI100aTbHBIMU 9KOJIOTHYECKUMU
npo0iieMaMyd U YMEHHUE ONpPENeNiTh MyTH
ux pemeHus. OmnucaHue U TPAKTUYECKOE
CO3/IaHME HCKYCCTBEHHOW JKOCHCTEMBI
(mpecHoBogHOTO akBapuyma). PemeHue
HKOJIOTUYECKUX 33/1a4. JleMOHCTpupoBaHUe
YMEHHsI TIOCTAHOBKHU II€TIeH JeSITeTbHOCTH,

IUTAaHUPOBAHUSA cOOCTBEHHOM
JeATETbHOCTH JUTSt JOCTH>KEHUS
MOCTABJIEHHBIX  IIeJieH,  TPEIBHUIACHHS

BO3MOXKHBIX PE3yJIbTATOB 3TUX JCHCTBUIMA,
OpraHHM3alii CaMOKOHTPOJSI W  OIICHKH
MOJYYEeHHBIX  pe3ynbTaroB.  OOyueHHe
COONIONICHUIO  TIPAaBWJI ~ TIOBEACHUS B
npupose, OEpe)KHOMY OTHOIICHHIO K
oOBbekTaM (pacTeHHUSIM, >KUBOTHBIM U HX
cooluiecTBaM) U UX OXpaHe

BUOHHUKA




buoHuka Kak 0lHO U3 HaNpaBJeHUI O3HakoMJIEHUE C IPUMEPAMHU
0MO0JI0TUM U KHOEPHETHKH KCIIOIb30BaHUS B XO3SIMICTBEHHOM

JEATEIIBHOCTH JIIOJEH
MOpGOPYHKIIMOHATBHBIX YEPT
OpraHM3aly PaCTCHUN U )KUBOTHBIX IIPU
CO3/1aHUU COBEPLICHHBIX TEXHUUECKHUX
CHUCTEM U YCTPOUCTB I10 AHAJIOTUU C
KUBBIMH CHCTEMaMU. 3HAKOMCTBO C
TpyOUaTBIMU CTPYKTYpaMH B KHBOKH
MIPUPOJE U TEXHUKE, aDPOJINHAMUYECKUMU
Y THIPOJVMHAMHYECKUMHU yCTPOUCTBAMH B
JKUBOU IIPUPOJE U TEXHUKE. Y MEHUE
CTPOUTH MOJEIIN CKJIaA4aTON CTPYKTYPHI,
HCII0JIb3YEMBIE B CTPOUTENIbCTBE

4.3. KpuTepuu OlleHKH Pe3yJbTATOB 00y4eHHsI

4.3.1. Kpurepum oueHKHN IK3aMeHa

OueHka, ypoBeHb

Kputepun

«OTIIMYIHOY,BRICOKHUI
YPOBEHb

OOyuyaromuiics 1oKa3ajl IpPOYHbIE 3HAHUA  OCHOBHBIX
MOJIOKEHUH y4eOHOW NUCHUILIMHBI, YMEHHE CaMOCTOSTEIbHO
pemaTh KOHKPETHBIE MPAaKTUYECKHE 3aJa4d TOBBIIMICHHON
CIIOXKHOCTH, CBOOOIHO UCIIONIb30BATh CIIPaBOYHYIO
JTUTEPATYPY, AeTaTh 000CHOBAHHBIE BBHIBOIBI.

«XOpOII0», MOBBIIIEHHBIN
YPOBEHb

OOyuaromuiics mnoka3ajl THpPOYHbIE 3HAHMS ~ OCHOBHBIX
MOJIOXKEHUH yueOHON NHCUUIUIMHBI, YMEHHE CaMOCTOSITENIbHO
peuiatb KOHKPETHBIE [IPaKTUYECKUE 3a/1a4y,
MpelyCMOTPEHHbIE pabdoueil mporpamMmoin, OpUEHTUPOBATHCS
B PEKOMEHJOBAaHHOM CIPAaBOYHOM JIMTEpaType, YyMeeT
MIPABUJIBHO OLICHUTH IOJYYECHHBIE PE3YJIBTATHI.

«YZOBJIIETBOPUTEIILHO»,IIO
POTOBBINYPOBEHb

OOyyaromuiics TMOKa3al 3HAHWE OCHOBHBIX TOJOXKEHHMA
y4eOHOW JUCIMIUIMHBI, yMEHHUE TOJYyYUTh C TOMOIIBIO
MPEIoJaBaTest MIPaBUIIbHOE peleHne KOHKPETHOHN
MPAKTUUECKOM 3a/1auyd U3 YHUCla MPEayCMOTPEHHBIX paboueit
MPOrpamMMoOM, 3HAKOMCTBO C PEKOMEHJOBAHHOW CIPABOYHOU
JINTEPATYPOH.

«HCYAOBJICTBOPHUTCIBLHO»

IIpu orBere oOyuyaromerocss BbBIIBIWINCh CYIIECTBEHHBIE
npoGenbl B 3HAaHMSIX OCHOBHBIX TIOJOXEHHH ydeOHOM
JUCHUIUINHBI, HEYMEHHE C [OMOULIbI0  IPENOoJaBaTeNs
MOJIYYUTh TPABUIBHOE PEIIeHWE KOHKPETHOW MpaKTUYEeCKOM
3aJjaud M3 YUClIa TPeyCMOTPEHHBIX paboyeil mporpaMMoii
y4eOHOM TUCIUIUINHBL.




4.3.2. Kpurepum ouenku nuddepeHIIMPOBAHHOIO 3a4eTa

OneHka 3K3aMeHaTopa,
YPOBEHb

Kpurepun

«3a4TeHo (OTIMYHO)»,
BBICOKHH YPOBEHb

oOyJaromuicst Ti1y0OKO M MPOYHO YCBOMJI BECh IMPOrPaMMHBIH
MaTepuas, WCYEPIBIBAIOINE, IOCIEI0BATeIbHO, TPAMOTHO |
JIOTHYECKH CTPOMHO €ro M3JIaracT, He 3aTPYyJHSIETCS C OTBETOM
Mpy  BUJOW3MEHCHUW 3aJaHUs, CBOOOJIHO CIpAaBIsSETCS C
3alayaMi =~ M NPAKTHYCCKUMH  3aJaHHSIMH,  [PABUIBHO
00OCHOBBIBAET MPHUHATHIC PEIICHHS, YMEET CaMOCTOSITEILHO
000011aTh ¥ W3/1araTh MaTepuai, He JOMYyCKas OIHOOK.

«3auTeHo (Xopo1LIo)»,
HOBBIIIEHHBIN YPOBEHb

oOyyaromuiicss TBEpAO 3HACT MPOrPaMMHBIA  Marepual,
rPaMOTHO UM MO CYyIIECTBY H3JaraeT €ro, He JOIyCKaeT
CYILLIECTBEHHBIX HETOYHOCTEW B OTBETE€ Ha BOIPOC, MOXKET
[IPAaBUIBHO NPUMEHATh TEOPETHUECKUE IIOJIOKEHUS M BiaJeeT
HEOOXOJMMBIMA YMEHHSIMHU ¢ HaBBIKAMH TIPH BBIIOJHEHUH
IIPAKTUYECKUX 3a/1aHUi.

«3auTeHo
(YZIOBIIETBOPUTEIHHO)»,
IIOPOr'OBBIA YPOBEHB

o0yyJarouuiics yCBOUJ TOJIbKO OCHOBHOM MaTepHall, HO HE 3HAET
OTJIENbHBIX JeTajei, JOMyCKaeT HETOYHOCTH, HEIOCTaTOYHO
MpaBWIbHBIE (DOPMYJIIMPOBKH, HAPYIIAET IMOCIICIOBATEILHOCTD B
W3JI0)KEHUU  MPOTPAaMMHOTIO  Marepuala U HCIBITHIBAET
3aTPYAHCHUSA B BBINTOJIHCHUHW ITPAKTUYCCKHUX 3a11aH1/1171.

«He 3aureno
(HEyJOBIETBOPUTEIBHO )»

oOydaroluiicss He 3HAaeT 3HAYUTEIbHOW YacTH IPOrpaMMHOIO
MaTepuaia, JIOIMyCKaeT CYyIIECTBEHHbIE OIIMOKH, ¢ OOJbIIUMU
3aTpyIHEHUSIMU BBINOJIHSAET IPAKTUUECKUE 3a/IaHus, 3a0a4H.

4.3.3. Kputepum olleHKH TeCTHPOBAHHSA

OneHka, ypoBeHb

Tlokazarenb OLlEHKU

«OTINYHOY, BEICOKUH He menee 90 % GaitoB 3a 3a1aHus TECTa.

«Xopo110», IPOABUHYTHII

He menee 75 % 0ayuioB 3a3amaHus TeCTa.

«Y TOBIIETBOPUTEIHHOY, TOPOTOBBIN He menee 55 % 0amnoB 3a3aianus Tecra.

«HeynoBneTBOpUTEIBHOY» Menee 55 % GamioB 3a 3agaHus TeCTa.

4.3.4. Kputepuu OlleHKH YCTHBIX OTBETOB

OneHnka, ypoBEHb Kpurepun
BricTaBnsercs, €CJIn oOyJaromuics
MOCJIETOBATEIHHO, JeTKO, CBSI3HO,

«OTIU4HOY, BHICOKHI YPOBEHb

000CHOBaHHO M 0€30IMOOYHO  H3JIaraer
y4eOHBI MaTepuai; JaeT OTBET B JIOTMYECKOU
MOCJIEAOBATENBHOCTH € HMCIOJb30BAaHUEM
MPUHSITON TEPMHUHOJIOTUH; MOKa3bIBAET
NMOHMMAaHHWE  CYIIHOCTH  paccMaTpHBAeMbIX




MOHATUN, SBJICEHHMM M  3aKOHOMEPHOCTEH,
TEOpU, B3aUMOCBS3€HM; yMeeT  BBIACIATH
IJIABHOE, CAMOCTOSTEIBHO MOATBEPKAATh OTBET
KOHKPETHBIMU pUMepami, bakramu;
CaMOCTOSITENIFHO ~aHAIM3UpPYeT H 00o0maer
TEOPETUYECKUIl MaTepua; cBO0OOHO
YCTAHABIIMBAET MEXIIPEIMETHbIE (HA OCHOBE
paHee MPUOOPETEHHBIX 3HAHU) u
BHYTPUIIPEIMETHBIE  CBSI3U; YBEPEHHO U
0€301MO00YHO MPUMEHSET MOJIyYeHHbIE 3HAHMUS
B PELICHUM HOBBIX, paHEE HE BCTPEUABILUXCS
3aJla4; palMOHAIbHO HCIONb3YeT CIPaBOYHbBIE
MaTepuaibl,  y4eOHUK,  JIONOJHUTEIIbHYIO
JTUTEpaTypy, HPHUMEHSET  YNOPSIJA0YECHHYIO
CUCTEMY YCJIOBHBIX 0003HAYEHUIl NPU BEJICHUU
3anuced, COMPOBOXKIAIOIIUX OTBET; JOIYCKAeT
B OTBET€  HENOYEThl, KOTOpBIE  JIETKO
HCIPABJIET 10 TpeOOBAHUIO IPENOAABATESL.

((XOpOIJ_IO)), MOBBIIICHHBIN YPOBCHb

BricraBnsercs, eciu oOyyaromuics
NOKa3bIBa€T  3HAHWE  BCETO  W3YYCHHOTO
y4eOHOTO Marepuana; JaeT B OCHOBHOM
NpaBWIBHBI ~ OTBET; y4eOHBIH  Marepual
u3jgaraeT B OOOCHOBAaHHOW  JIOTMYECKOH
MOCJICZI0BATEIbHOCTH, TPH 3TOM JOMYCKaeT
OJIHy HerpyOyro ommOKy Wiy He Ooiee IByX
HEJI0OYETOB B HCIOJIB30BaHUU TEPMHUHOJIOTHH

y4e0HOro  TpeaMeTa,  KOTOphIE  MOJMKET
UCIIPABUTh CAMOCTOATEIbHO; aHaJIU3UPYyeT U
000061m1aeT TEOPETHUECKUIN MaTepHar;

coONIOZIaeT OCHOBHBIE TpPaBHIIA KYJIbTYpPbI
YCTHOM peuydu; NPHUMEHSET YIOPSAOYECHHYIO
CHUCTEMY YCJIOBHBIX 0003HAYEHHI MPHU BEICHUU
3amuCcen, COMPOBOXKIAIOIINX OTBET.

«Y IOBIIETBOPUTENBHO», 0a30BBIN YPOBEHb

BricraBisercs, eciu oOyyaromuics:
JEMOHCTPUPYET YCBOEHHE OCHOBHOTO
coJepXaHUs yduyeOHOro Marepuana, HMeeT
npo0esbl, He TMPENSITCTBYIOINE albHeHIeMy
YCBOEHHMIO Y4e€OHOro Marepuana; HpUMEHseT
MOJTyYeHHbIE 3HAHWS TMpPHU OTBETE Ha BOIPOC,
aHaJIM3e MPEATIOKEHHBIX CUTYalluii o 00pasiy;
JOMyCKaeT  OmHOKM B HCIIOJIb30BAaHHUU
TE€PMUHOJIOTHH yueOHOTro npeaMera;
MOKa3bIBAET HE/IOCTaTOYHYIO
c(OPMHUPOBAHHOCTh  OTAETBHBIX 3HAHUH U
YMEHUI; BBIBOJIBI Hu 00001eHns
apryMeHTupyer cnabo, JOMyCKaeT B HHX
OMMOKM, 3aTpygHSeTCs TpH aHAIW3Ee U
0000mmennn  yyeOHOro  MaTepuana; Jaer
HETIOJTHBIE OTBETHI Ha BOIIPOCHI MPEIOIaBaTes
WIA  BOCIPOU3BOJAUT  COJEp)KaHHE  paHee
MPOYUTAHHOTO  y4eOHOro  Tekcra, ciabo
CBSI3aHHOTO c 3aJJaHHBIM BOTIPOCOM,;




UCIIOJIB3YET  HEYNOPSJIOYCHHYI0  CHUCTEMY
YCIIOBHBIX 0003HAYEHUI IPU BEACHUU 3aIHCeH,
COINPOBOKAAIOIINX OTBET.

«HeynoBneTBOpUTENbHO», HU3KUI YPOBEHD

BricraBnsercsa, ecnmm  oOydvaromuiics: — He
pPacKpbll OCHOBHOE COJCpXaHHWE Y4eOHOro
MaTepuaiga B Ipelenax — MOCTaBJIEHHBIX
BOIIPOCOB; HE YMEET MPUMEHSATH HMEIOIIUECS
3HAHUSA K PEIICHUI0 KOHKPETHBIX BOIPOCOB U
3aja4 1o 00pasily; OMyCKaeT B OTBETE Ooliee
JIBYX TpyObIX OIIMOOK, KOTOpble HE MOMKET
WCIIPABUTH JAXKE TIPU MTOMOIIY O0YJAFOIIUXCS U
IpenojaBaTe’s.

4.3.5. Kpurepum onieHKM MHAUBUAYAJIbHBIX IPOEKTOB

Orenka

Kpurepuun

«OTJIMYHO»

Bricokuil ypoBeHb - OTMeTKa «5»

1. IIpaBuJIbHO MOHATHI LEJIb, 33/1a4H BHIIOJIHEHUS IPOEKTA.

2. CoOmroneHa  TEXHOJIOTHS ~ MCIIOJNIHEHUS — IPOEKTa,  BBIAEPIKaHBI
COOTBETCTBYIOILIME ITAIbI.

3. [IpoekT opopMIICH B COOTBETCTBUU C TPEOOBAHUSIMHU.

4. IlposiBieHbI TBOPUYECTBO, MHUIIMATUBA.

5. [lpenbsBIEHHBII MPOAYKT NEATETLHOCTH OTJIMYAETCS BBICOKMM KayeCTBOM
UCIIOJIHEHUS], COOTBETCTBYET 3asIBJICHHOHN TEMeE.

«XOPOIIIO»

IToBpIIEeHHBIN ypOBEHB - OTMETKA «4»

1. [TpaBHJIbHO MOHATHI LI€Jb, 3a/1a4H BBIIIOJIHEHUS IIPOEKTA.

CobmtofeHa TEXHOJIOTUS MCIIOJHEHMs MPOEKTa, 3Tambl, HO JOMYILIEHbI He
3HAYUTEJIbHbIE OIIMOKH, HE TOYHOCTU B OOPMIIEHHUU.

2. IIposiBIEHO TBOPYECTBO.

3. [IpenbsBaeHHBIA NPOIYKT AESITEIBHOCTH OTJIMYAETCS BBICOKUM KayeCTBOM
WCIIOJIHEHUS], COOTBETCTBYET 3asIBJICHHON TEME.

«YIIOBJIETB
OpUTEIIbH
o»

bazoBblit ypoBeHb - OTmeTKa «3»

1. [TpaBUIIbLHO TOHATHI 11€Jb, 3314 BBITTOJIHEHUS TIPOEKTA.

2. Cobmro/ieHa TEXHOJOTHS BBIMIOJIIHEHUS MPOEKTa, HO UMEIOTCs 1-2 OomnoOKH B
ATanax Wik B 0QOPMIICHUH.

3. CaMOCTOSATENBHOCTD POSIBJICHA HA HEAOCTATOYHOM YPOBHE.

«HEYIOBIIE
TBOPHUTEIILH
o»

Huzkuit ypoBenb OT™MeTKa «2»
IIpoeKT He BBINOIHEH UM HE 3aBEPLICH

4.4. OueHOYHBIE CPeACTBA AJIA NPOBEACHUS TEKYILero KOHTPOJIsl YCIeBaeMOCTH

TecToBBIC 3aHaHUA

1. Kakoe yrBepxaenue npo Bupycsl HE BepHo?

1. UMe0T MUKPOCKONTMYECKHE Pa3MEPBI

2. O6namaroT CBOMCTBAMU )KUBOW M HEXKUBOU MaTEpUU
3. OTHOCATCS K KJIETOUYHBIM CTPYKTypam

2. bakTepuu He UMEIOT:
1. KJIIETOYHOW CTEHKH




2. JIHK
3. a1pa
4. MUTOILIA3MBI

3. HOJ'II/IMepBI COCTOST U3 IOBTOPAIOIIUXCS 3BECHBCB

4, BGH_IGCTBa, KOTOPBIC HE PACTBOPAKOTCA B BOJAC HA3bIBAIOTCA

5. [lepBuunyto cTpyKTypy Oenka ornpenesiser .AMMHOKHCJIOTHBIX OCTaTKOB,
COEIMHEHHBIX JIPYT C JPYroM CBSI3SIMM.

6 Hayka o CTpOSHUM ¥ KU3HECATSIIEHOCTH KIICTKHA HA3BIBACTCS

7. Yrneson - BXOJHT B COCTaB aJiIeHO3UHTpUpochopHOil kKucaoTsl (ATD).

. Ilo Tumy nutanust GaKTepUN THUCHUS OTHOCSTCS K:
. carrpotpodam

. TapazuTam

. XeMOCHHTETHKAM

. (horocunTEeTHKAM

W — 0

. [Iportecc cusHUS MOJIOBBIX KJIETOK HA3BIBACTCS:
. OIJIOJIOTBOPEHUE

. TAMETOTeHE3

. BMOpHoreHes

. OBOT€HE3

A W — O

10. B nporiecce cnusiHUSI MY>KCKOH 1 )KEHCKOM MOJIOBBIX KJIETOK 00pa3yeTcs:
1. ooronui

2. ramyiouiHas 3urota

3. IUIUIONIHAS 3UTOTA

4. 3apoJIbIII

11. YerBepTas ¢pa3za MuTO3a Ha3bIBAETCS
1. Tenodaza

2. aHadaza

3. npodasza

4. metadaza

12. Onpenenute HOMEpPa METOJIOB, KOTOPBIE HE HCIOJIB3YIOT JUIS OTACAHHS
BEreTaTMBHOTO PA3MHOKEHHS PACTECHHIA:
1. mepekpécTHOE ONbUICHUE 4. MONUIUTONIU3aIus
2. neneHue Kycra 5. yepeHKOBaHUE
3. KOpHEBBIE OTIIPBICKU

13.YcraHoBUTE MMOCIIEIOBATEILHOCTD ATANIOB HHIUBUAYAIHLHOTO PA3BUTHS OJTHOJICTHETO
MOKPBITOCEMEHHOT'O PACTEHUS U3 CEMEHU

1. MIOmOHOILIEHUE U CO3PEBAHKE CEMSIH 4. 11BETEHUE U OTMbUICHUE

2. POCT U pa3BUTHE BEr€TATUBHBIX OPTraHOB 5. mpopacTaHue CEMEHHU

14. Beibepure npokapuoTHYECKUE OPraHU3MBI:
1) rpu6st



2) GakTepuH U MAHOOAKTEPUHU
3) BupycHI
4) pacteHus

15. bnactyna oOpa3yercst B pe3yibTaTe
1. omtonoTBOpEHUs 3. n1po0GIeHUs 3UTOTHI
2. Meno3a 4.Murpanuu KJieTok

16. Beibepute 13 civicKa MPU3HAKU PACTUTEILHON KIETKH
1. meet kpymHasi BAaKyoJIb C KIIETOYHBIM COKOM

2. KitleroyHas CTeHKa OTCYTCTBYET

3. Cnoco6 nuranus reTepoTpoHbIN

4. 3amacHoe BeUIeCTBO - Kpaxmal

5. ImeeT XJI0pOIUIacThl ¢ XJIOPOPHILIOM

6. Crnoco0 nuTaHus aBTOTPO(HBIIH

17. Beibepure 0COOCHHOCTH CTPOCHHUSI XJIOPOILIACT

1. 3amoTHEeHBI TIOMYKUIKUAM BEIIECTBOM — MAaTPHKCOM

2. Nmerot onHOMEMOpaHHOE CTPOCHHE

3. UmeroT AByMEMOpaHHOE CTPOCHUE

4. Conepxat monekyinsl JJHK

5. Y4acTByIOT B CHUHTE3€ OEJIKOB

6. B MeMOpaHax TUIaKOMIOB pacroiaraeTcs XJIopohuul

18. Ha xax7j0M mocieayroneM ypoBHE IHUIIEBOM LENH yTpauuBacTCs:
1) 1% suHepruu

2) 10% suepruun

3) 30% sHepruu

4) 50% sHeprun

19. IMomumronauei Ha3bIBAIOT:

1) U3MEHEeHHUE MOCIIeI0BATEILHOCTH HYKJICOTH/IOB
2) mepecTpOKy XpOMOCOM

3) KpaTHOE yBEJINYEHHE YHCIIa XPOMOCOM

20. 3aKOH TOMOJIOTHYECKUX PAIOB HACIEICTBEHHON W3MEHYHMBOCTU CHOPMYITHPOBAT:
1) I'. Mennens

2) T. Mopran

3) H. BaBunos

21. Kakoit meron ucmnonb3oBai ['. MeHnenb npu u3yuyeHUH 3aKOHOMEPHOCTEH
HacJIEeACTBEHHOCTH?

1) reHeanoru4eckuii

2) rudpuA0IOTMUECKHIA

3) OMOXMMHYECKUI

22. BoibepuTe Tpu NPaBUIBHBIX YTBEPKICHUS:

1) nepBuuHas aTMocepa uMena BOCCTAaHOBUTENIbHBIN XapakTep

2) nepBUYHas aTMOc(epa UMeIa OKUCIUTENbHBINA XapakTep

3) cBOOOAHBIN KUCIOPO MOSBUJIICS B aTMOC(epe B pe3ysbTare AesITeIbHOCTH
reTepoTpodoB

4) B mepBUUHOI aTMocdepe OTCYTCTBOBAJIM METaH U aMMHUaK



5) B pe3ynbTaTe NeATeIbHOCTH aBTOTPO(OB B aTMOc(hepe MosSBUIICS CBOOOTHBIN
KHCJIOPOA
6) B IEpBUYHOI aTMOC(Eepe MPUCYTCTBOBAIH BOJIOPO.I ¥ BOISIHBIC MaphI

23. 'eHHOM MyTalueld Ha3bIBAIOT:

1) u3MeHeHure Moce1I0BaTeIbHOCTH HYKJICOTHUIOB
2) mepecTPOiKy XpOMOCOM

3) KpaTHOE yBEJIMYEHHE YU CIIAa XPOMOCOM

24. TlomyyeHreM BBICOKOYPO>KalHBIX MOJIMIUIONIHBIX PACTEHUH 3aHUMAETCs HayKa
1) cenexums

2) reHeTuka

3) dusnonorus

4) 6oTaHuKa

25. Uto sBNsieTCS 3NIEMEHTAPHOM STUHUIICH SBOIFOIIH:
1) nomynsiust

2) noaBUI

3) ocoOb

26. Haubonee HanpsokéHHOM hopmoit 60pbObI 3a cymiecTBoBanue J[apBuH cunuTat:
1) BHyTpUBHIOBYIO

2) 60pr0y ¢ HEOTArONPUATHBIMH YCIOBUSIMU

3) MEXBHUIOBYIO

27. CokpallieHre YHCICHHOCTH XHUIIHBIX )KUBOTHBIX B JIECHBIX OMOIIEHO3aX MPUBEIET K:
1) yBenMUSHHIO BUIOBOTO Pa3sHOOOpa3us pacTeHUI

2) paclImpeHHnI0 KOpMOBOW 0a3bl HACEKOMOSITHBIX KHUBOTHBIX

3) pacnpocTpaHeHuIo 3a00JIeBaHUIl cpe/lu TPaBOSIHBIX KUBOTHBIX

28. Kak 0603Ha4aroTcsi 0cOOM TOMO3UTOTHBIE C JOMUHAHTHBIMU TIPU3HAKAMU?
1. AABB
2. AABB
3. AaBB
4. aaBB

29. Tlonucaxapui, XapakTEPHBIH 17151 000JI0UEK PACTUTEIBHBIX KIETOK:
1. memmono3a
2. XUTUH
3. TIIMKOTeH
4. 6enok

30. B mporiecce caustHUS MYy»KCKOM U dKEHCKOM MOJIOBBIX KJIETOK 00pazyeTcs:
1. ooronnit
2. ralIouIHasi 3UroTa
3. quIUIonuaHas 3Urora
4. 3apoJIbIIl

31. Opranusmsl ¢ reHotHiom AABD o6pa3syror ramerst:
1. ABu Ab
2. AB
3.auB



4. AAuBb

32. VI3 onioI0TBOPEHHOMN SHIEKIETKH YeJI0BEeKa pa3BUBAETCS 3apOIbIII MY>KCKOIO T0JIa,
€CIIU TIOCJIE OIUIOAOTBOPEHUS B 3UTOTE OYy/IeT:
1. 22 aytocombl +XX
2. 22 ayrocomsl + XY
3. 44 aytocombl +XY
4. 44 aytocomsl +X

33. OTCyTCTBYeT B OaKTepUaIbHOM KIIETKE:
1) smpo

2) MUTOXOHIPHU

3) maacTuasI

4) pubocoMmsl

34. Criopsl y OakTepuii CIry>KaT JUIs:

1) pacnpocTpaneHus

2) nepexuBaHus HEOJIArONPUATHBIX YCIOBUN
3) nuTaHus

4) nprxanus

35. baktepun sSBISAIOTCS BO30YAUTEISIMHA :
1) xonepsl
2) cronbHsKa
3) TyOepkyne3a
4) renarura

Bomnpocsl 1Jist yCTHOTO onpoca

1.Ha3oBHUTE OCHOBHBIE MTOJIOKEHUSI KIIETOUHOM TEOPHUHU.

2. Kakne 0COOEHHOCTH CTpOEHHSI OEJNKOB IMO3BOJIIIOT UM BBINOJHATH pa3HOOOpa3HbIE
byHKIIN?

3. PacckaxuTe 0 poyid yriieBOJOB B KIIETKE?

4. KakoBo cTpoeHHeE siipa 3yKapuOTUYECKOU KIIETKH?

5. CtpoeHue u pyHKIMH MEMOpPaHbI 3yKapHOTUUECKON KIIETKH.

6. Kakoe ctpoeHne MMer0T MeMOpaHHbIE OPTaHOU/ bl DYKAPHOTHUECKON KIETKHU?

7. Kakoe cTpoeHre UMEIOT HeMeMOpaHHbIE OpPraHOU/ bl SYKapUOTHYECKON KIETKU?

8.Kakoe cTpoeHHe U 3HaYEHNE UMEIOT XPOMOCOMBI?

9. HyknennoBsie KUCIOTH. CTpoeHue U QyHKIIHH.

10. Anenosuntpugocdopnas kucnora. CtpoeHue 1 QyHKIIH.

11. I'emeTnueckmii KO M €r0 CBOMCTBA.

12. HazoBuTe u oxapakTepusyiiTe OCHOBHBIE Talbl OMOoCcHHTe3a Oenka.

13. ®orocuntes. Ctaguu GOTOCHHTE3A.

14. DHepreTrueckuii OOMEH B KJIETKE U €r0 CYIIHOCTb.

15.Ha3oBute ocHOBHBIE COOBITHA MHTEpP(ha3bl. [loaroToBKa KIETKU K ACIEHUIO.

16. MuT03 1 ero 6MOJI0rHYecKOe 3HaUCHHE.

17. XpoMOCOMBI, UX TAlUIOWIHBIN U JUTIJIOWIHBIN HAOOpP, MOCTOSHCTBO YHCIIA U
(bopMmBl.

18. Meiio3 u ero 61oOIOrHUECKOe 3HAUECHHUE.

19. Ha3oBuTe OTam4us MUTO3a OT Meio3a.

20. Yto Ttakoe onToreHnes? KakoBo ero Ouosnornueckoe 3HaueHue?

21. Kakue MeToJpl COBPEMEHHON TI'€HETHKHU BaM U3BECTHBI?



22. B yeM pa3iuuue U CXOJCTBO MaKpOIBOIIOIMU U MUKPOIBOIIOLIMH ?

23. Kakue cyniecTByIOT NaJ€OHTOJIOTHYECKHE TOKA3aTebCTBA HBOIOUN?

24. Kakue opranbl Ha3bIBAIOTCSI TOMOJIOTHYHBIMU, KaKUE - aHAIOTUMYHBIMU ?

25. YTto noKa3bIBaeT HAJUYUE Y )KUBOTHBIX PYJIMMEHTOB U aTaBU3MOB?

26. Kakum oOpa3om jgaHHBIE SMOPHOJIOTMM MOTYT CIIYXHUTh JOKa3aTelbCTBaAaMHU
SBOJIFOLIMH ?

27. KakoBa 3aBUCUMOCTb MEXJYy HHAUBUIAYAIbHBIM M HCTOPUYECKUM Pa3BUTHEM
opranusma?

28. Ha3oBUTE OCHOBHBIC MPU3HAKU OMOJIOTHYECKOTO MpOrpecca.

29. Kakumu uepTamMM OTJIMYAIOTCS dYejoBedyeckue packl? YeM MOXKHO OOBICHUTH

YCTOMYHUBOCTh PACOBBIX MPU3HAKOB?

30. Uem oTiimyaeTcst OMOreoLeHo03 OT 3KOCHCTEMBI?

31. YUeM oTIM4AIOTCSI arpO3IKOCUCTEMBI OT €CTECTBEHHBIX YKOCUCTEM?

32. KakoBa nmpuurHa CMEHBI OMOIIEHO30B M KaK OHa OCYIIECTBIISETCS ?

33. OxapakTepu3syiiTe 1B€ OCHOBHBIE (POPMBI MEXAaHU3MOB BHY TPHITONYJIALIUOHHOM
perymnsuuu. [IpuBenure npumMepsl.

34. Ilepeuncnure GOpMbI B3aUMOOTHOIIICHUN MEXKYy OPTaHU3MaMHU.

35. JlaiiTe onpeeiieHre XUITHUYECTBA U Mapa3utuima. [IpuBenure npumMeps U3
’KUBOTHOTO U PACTUTEILHOTO MHUpA.

36. Uto Takoe komMeHcanu3M? Pacckakure o pa3HbIX (hopMax KOMMEHCAIM3MA.

37. Hdaiite onpeneneHne KOHKYpEHIIMH Kak (POPMbI B3aUMOOTHOIICHUH MEX/Ty BHIIAMH.

38. OxapakTepu3yiTe NOJ0KUTEIbHbIE B3aUMOICUCTBHS MexX 1y Bugamu. [IpuBenure
MPUMEPBI OOJUTATHOTO M (PAKyITHTAaTHBHOTO MyTyalH3Ma.

39. Yto o3HaYaeT B COBPEMEHHOW OMOJIOTHH MOHATHE «CUMONO03», IPUHATOE B €r0
MEepBOHAYAIILHOM IITUPOKOM 3HAUECHHH ?

40. KakoBbl BaxkHele nonoxenus yuenust B. . Bepnanackoro o 6uocdepe?

41. KaxoBbI CBOMCTBA KMBOTO BEIIECTBA KAK CAMOW aKTUBHOW ()OPMBI MaTEpPHH BO
Bcenennoii?

42. Yto Takoe Hooc(epa U OYEMY BO3HUKIIO 3TO MOHATHE?

43. Yto moHUMaETCs MO/l aHTPONOTEHHBIM BO3/IeiicTBIEM Ha Onochepy?

44. Kakue 3arps3HsIONMe BEIIECTBA MPEACTABIISIIOT HAUOOJIBIITYIO OMACHOCTh JIJIst
YeNoBeKa U MPUPOTHBIX OMOTHUECKHUX COOOIIECTB?

45. OxapakTepu3yiTe TpHHITUI OMOJ0orHYecKoro nMiepartusa. [louemy uenoBek
a0COTFOTHO 3aBUCHUM OT >KU3HEJIESATEIBHOCTH U Pa3HOO0pa3usl IPYyriuX OpraHu3MOB?

46. Kakast popma ecTecTBEHHOT0 0TOOpa BEJIET K MOSIBICHUIO MOIUMOpdu3ma?

4.5. OueHovHbIe CpeACTBA /1Jis1 NPOBeAeHHUs MPOMEKYTOUYHOI aTTeCTALMHU
Bonpocs! aust nposenenusi nug¢gepeHIuPOBAHHOIO 3a4eTa

1. Kpurepnn u3HU. YPOBHU OpraHU3ALMH )KUBOW MAaTEpPUU.

2. OCHOBHBIE TIOJIOKEHUS KIETOYHON TEOPHH.

3. Oco0eHHOCTH CTPOEHUS KIETOK MPO- U 3yKapHOT.

4. X¥MHUYeCKUI COCTaB KJIETKU: HEOPIraHUUYECKUE BEIIECTBA, 3HAUEHUE U CTPOEHHUE.

5. Ctpoenue u GyHKINHA OEITKOB.

6. YTI1eBO/IbI U JIUMIUABI, CTPOCHUE U (DYHKIHH.

7. Hyxneunosble kuciotel. JIHK. Ctpoenne u pynkuuu. Penmukanus JIHK. Ctpoenue u
Buasl PHK.

8. OpraHou el 3yKapuOTHUECKON KIETKH.

9. Ctpoenue u pyHKIMH spa.

10. Ctpoenue u pyHKINN MEMOpaHbI 3YKapUOTHUECKON KIETKH.



11. MeMOpaHHBIE OpTraHOUIBI SYKAPUOTHUECCKOM KIETKH, CTPOCHUE U (DYHKITHH.

12. HememOpaHHbIE OpraHOM bl 5YKAPHUOTHUECKOM KIETKH, CTPOCHUE U (DYHKITHH.

13. DHepreTudeckuii OOMEH B KIETKE M €ro CYIIHOCTb. AJeHo3uHTpudochopHas
kucnora. CTpoeHue u PyHKIHH.

14. ®otocuHTE3, CTAANH, 3HAUCHHUE.

15. Inactuueckuii oOMeH Ha mpuMepe OnocuHTe3a Oenka. JTanbl OnocuHTE3a OernKa.

16. Peanmuzarust HaciaeacTBeHHOW WHGOpMarMU. ['€eHeTHYECKHid KOJ M €ro CBOMCTBA.
Peakuuu marpuyHoro cunrtesa. [I[pHHINT KOMITJIEMEHTapHOCTH.

17. )Ku3HEeHHBIN UK KIETKH, €r0 IEPUOJIBI.

18. Murepdaza m e€¢ mnepuonbl. IloaroToBka KIETKHM K JAEICHUIO. MHTO3 M €ro
OHOJOrHYecKOe 3HaYCHHE.

19. Bupycsl - HeksieTouHble (popMbl KU3HU. OCOOCHHOCTH OpraHU3aIIH.

20. Opranusm Kak equHoe 1enoe. TkaHu, opraHbl, cUCTeMbl opraHoB. ['oMeocTas.

21. ®opMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecrosoe (BKJItoYasi BETETATUBHOE) U TOJIOBOE.
Bune 6ecrionoro pa3MHOKEHUS.

22. IlonoBoe pa3zmHoxenue. OOpa3oBaHHE U pa3BUTHE MOJIOBbIX KiIeTOK. CriepMaToreHes
u ooreHne3. CTpoeHHE MOJIOBBIX KIETOK.

23. Meito3. Craguu wmeiio3a. [loBemenue xpomocom B Mmeiose. Kpoccunrosep.
buonoruueckuii cMbICT Mei03a U TOJIOBOTO MpolLiecca.

24. OnnonoTBOpeHHE U HSMOpPUOHAIBHOE pAa3BUTHE KUBOTHBIX. WHIUBUAyaibHOE
pa3BUTHE OpraHu3MoB (oHTOreHe3). CTagun SMOpHOreHesa >KUBOTHBIX (Ha MpUMepe JISTYIIKH).

25. Craguu nocTaMOpPHOHAIBHOIO Pa3BUTHUS Y KUBOTHBIX U YEJIOBEKA.

26. PazmHoxenue u pa3Buthe pacreHuil. ['ameroput u cnopodut. Meiio3 B :KHU3HEHHOM
LUUKJIE pacTeHU. /[[BOMHOE OIIOAOTBOPEHUE Y IBETKOBBIX PACTEHUM.

Bonpocs! nJ1s 3x3aMeHa

. Kpurepun xusHu. YpoBHH OpraHu3aluy )KHBOM MaTepUu.
. OCHOBHBIE MOJIOXKEHUS KIETOYHON TEOPHH.
. OCOOGEHHOCTH CTPOEHUS KJIETOK IPO- U 3YKapHOT.
. XMMUYECKHI cOCTaB KJIETKU: HEOPraHUYECKHE BEILECTBA, 3HAUEHUE U CTPOCHHUE.
. Ctpoenue u GpyHKIUHN OEITKOB.
. YTneBobl ¥ JUMHU/BI, CTPOEHUE U PYHKIIUH.

7. Hyxneunossle kucnotsl. IHK. Ctpoenue u ¢pynkuuu. Penmukanus JJHK. Ctpoenue u
Buasl PHK.

8. Opranonpl 5yKapHuOTHYECKON KIETKH.

9. Ctpoenue u GyHKIUH sJIpa.

10. Ctpoenue 1 GpyHKIUU MEMOpPaHbl HYKapHOTHUECKON KIIETKH.

11. MemOpaHHbBIE OPraHOM/IbI 3YKaPUOTUYECKON KIIETKH, CTPOEHUE U (PYHKIIUU.

12. HememOpaHHbIe OpraHOM/ bl 5YKAPHOTHUECKON KIETKH, CTPOSHHE U (DYHKIUH.

13. Dneprernueckuidi oOMEH B KIETKE M €ro CyIHOCTb. AneHo3uHTpudochopHas
kucinota. CTpoeHue u GyHKIUH.

14. ®otocunTE3, CTAANH, 3HAUCHHUE.

15. IInactuueckuit oOMeH Ha mpuMepe OuocuHTe3a Oenka. JTanbl OnocuHTE3a Oernka.

16. Peanmuzarust HacieacTBeHHOW WHGOpMaruu. ['eHeTHYeCKnii KOJ M €ro CBOMCTBA.
Peakuuu matpuuHoro cunresa. [IpyHINI KOMIIIEMEHTaPHOCTH.

17. )Ku3HEHHBII UK KIETKH, €r0 IEPUOJIBI.

18. Hutepdaza m e€ mnepuonsl. [loaroroBka KIETKH K MAeNeHHIO. MHTO3 U €ro
OHOJIOrHYecKoe 3HaYCHHE.

19. Bupycsl - HeksieTouHble (popMbl KU3HU. OCOOEHHOCTH OpraHU3aIIH.

20. Opraausm Kak eauHoe 1eyoe. TkaHu, opraHbl, CHCTEMBI OpraHoB. ['omeocTas.

21. ®opMbl pa3MHOXKEHHUsI OPraHU3MOB: Oecrosoe (BKJItoYasi BET€TaTUBHOE) U MOJIOBOE.
Bupl 6ecionoro pa3sMHOKEHHS.
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22. TlonoBoe pazmuokeHue. OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaToreHes
u ooreHe3. CTpoeHue MOJIOBBIX KJIETOK.

23. Meito3. Cragum wmeio3a. IloBegenue xpomocom B Merose. Kpoccunrosep.
buonornueckuii cMbICII ME03a U MOJOBOTO MPOLECCA.

24. OnjaomoTBOpeHHE W SMOpPHOHAIBHOE PA3BUTHE IKUBOTHBIX. MHIMBUAYyaTbHOE
pa3BUTHE OpraHnu3MoB (oHTOoreHe3). Crtaaun 3MOpruoreHe3a >KUBOTHBIX (HA MPUMEpPE JIATYIIKH).

25. Ctaauu nocToMOPUOHAIBHOTO Pa3BUTHS Y )KMBOTHBIX M U€JIOBEKA.

26. PazMHOXeHHE U pa3BUTHE pacTeHUi. ['ameroput u cnopoput. Meiio3 B )KU3HEHHOM
LUKJIE pacTeHU. [[BOHOE OIIIOAOTBOPEHUE Y IIBETKOBBIX PACTCHUM.

27. 'enetnka kak Hayka. MeToabl M3ydeHHUs] HACieICTBEHHOCTU. OCHOBHBIC MOHSTHS
TCHETHUKHU.

28. OcHOBHbIE 3aKOHOMEPHOCTH HaclieoBanud. ['eneTnueckue 3akonsl [.Menuens.

29. CuenieHHOE Hacien0BaHue. XpOMOCOMHAs TEOPUsl HACIEACTBEHHOCTH.

30. HacnenoBanue npu3HaKkoB, CHEIJICHHBIX C TIOJIOM.

31. B3zaumopeiicTBre reHoOB.

32. 3aKOHOMEPHOCTH U BUBI N3MEHIMBOCTH. MoArpUKAIIH.

33. HacnencTBeHHas M3MEHYUBOCTh. MyTanuu.

34. Tenetuka deyoBeka. MeToabl M3y4eHMs TEHETHKHM desoBeka. HaciencTBeHHBIC
3a0o0JieBaHus YeNOBeKa. | eHHbIe U XPOMOCOMHBIE OO0JIE3HH YEJIOBEKA.

35. Cenekmus kak Hayka. OoManiHuBanue. MeTobl CEeIeKIIUHU.

36. 3akoH romonoruyeckux psgoB. CoBpeMeHHbIE AOCTHXKEHHUs cenekuuu. Kierounas
WH)KEHEpHUs. MeToapl KylbTypbl KJIETOK M TKAaHEW PACTEHMM M >KMBOTHBIX. XPOMOCOMHas M
TeHHAasi UH)KEHEPHUSL.

37. OBomounonHas Teopus Y./ lapsuna.

38. EcTecTBeHHBII 0TOOD: (POPMBI U MEXAHU3MBI.

39. IIpucnocoOIEHHOCTh U €€ OTHOCHTEIBHBINA XapaKTep.

40. Kputepuu u crpykrypa Buaa. BumoobpazoBanue Kak pe3ysbTaT MHUKPOIBOIIOIHH.
[TyTn 1 coco6s1 BH1000pa30BaHMS.

41. Tlomynauusi KaK €IWHUIA DBOJIOIUU. DIIeMEHTapHble (PaKTOphI (ABMKYIIHUE CHIIBI)
HBOJIIOLIHH.

42. I'naBHBIC HAIIPABIECHUS YBOMIOIMHA. MaKpo- 1 MUKPO- SBOTIOIHSI.

43. Teopust MPOUCXOKICHUS KUZHU.

44. OcHOBHBIE OTambl 3BOJIOLUU pacTUTEIbHOro Mupa Ha 3emse. OCHOBHBIE
apoMop(do3Bbl.

45. OCHOBHBIE 3TaIlbl SBONIOINH KUBOTHOTO MUpPa. OCHOBHBIE apOMOP(O3HI.

46. CoBpeMeHHas CHCTEMa OpraHuueckoro wwupa. I[IpuHIMNBI KiaccupuKauu
oprann3mMoB. OCHOBHBIE CHCTEMATUUECKHE TPYTIIBI OPTaHU3MOB.

47. TlpoucxoxaeHHe 4eJoBeKa — aHTpororeHes. JIBwxkymue cuibl (pakTopbl)
aHTponoreHe3a: OHOJOrHYecKue, counaabHble. OCHOBHbBIE CTaauu aHTpornoreHesa. CXoacTBO
YelloBeKa € JKMBOTHBIMU. CHCTEMAaTHUYECKOE MOJOKEHHE 4YesoBeka. OTIu4us 4elnoBeKa OT
KUBOTHBIX.

48. buocdepa: cocTaB U CTpOEHUE.

49. CocrtaB 1 pyHKITMOHUPOBaHKE OMOTEO1IeHO030B. [InIeBkIie 1enu u ceTH.

50. V3menenune ouocdepsl Mo 1eHCTBUEM YEIOBEYECKOM e TEIIbHOCTH.

IIpuMepHbIe TeMbl MHAMBHAYAJIBHBIX MIPOEKTOB

1. UcTopus oTkpbITHs KieTKH. KiieTouHas Teopust CTpOE€HUsI OpraHU3MOB.

2. MeTo/1bl MOJIEKYJISIPHOM M KJIIETOYHOM OMOJIOTHH.

3. IlpakTnueckoe 3Hau€HUE MPOKAPHUOTUYECKMX OPraHW3MOB (Ha IpHUMeEpax
KOHKPETHBIX BHJIOB).



4. Bupycbel. OCOOCHHOCTH OpraHU3aIiy ¥ 3HAYCHUE.

5. Wcropus pa3zBuTus 3BOJIOUMOHHBIX uael 10 Y. /[apBuHa.

6. XemocuHnres. PazHooOpa3ue opranu3MoB - XeMOCHHTETUKOB.

7. IBUKEHUS y PACTCHU.

8. CoBpeMeHHbIE MpEACTaBICHUS O 3apOXKICHUU >KU3HHU. PaccMoTpeHHe U OlleHKa
Pa3IMYHbIX THIIOTE3 IPOUCXOXKICHUS.

9. CoBpeMeHHBIM 3Tan pa3BUTHUS 4YenoBeuecTBa. YenmoBedeckue pachkl. OmNacHOCTH
pacusma.

10. BoszaeiicTBue 4elloBEeKa Ha MPUPOAY Ha Ppa3gUyHbIX JTanax pa3BUTHUS
4eJI0BEYECKOT0 00IIEeCTBa.

11. AnaspoOHble MHKPOOpPraHH3Mbl KaK OOBEKTHl OMOTEXHOJIOTMM U BO30YyIUTENIH
0one3Hel.

12. BausHue KypeHus, YNOTpeOJICHHUsS aJKOroyii U HapKOTHKOB POAUTEISIMH Ha
IMOPHOHAIIEHOE PA3BUTHE PEOCHKA.

13. depMeHThI, U UX POJib B opranu3mMe. HapyieHus npu ux HeA0CTaTKe U U30BITKE.

14. 'opMoHBI U UX poJb B opranuzMe. Hapyiienus npu ux HeroctaTke U 30bITKE.

15. 3nauenue dpotocunTe3a. BiusHue pa3znuuHbix GaKTOpPOB HA CKOPOCTH (DOTOCHHTE3A.

16. MeTtoabl n3y4eHHs MaKpOIBOIIOLUH.

17. CumOM03 B )KU3HU PACTEHUI U )KUBOTHBIX.

18. buonuka. TexHuueckuii B3I Ha )KUBYIO IPUPOLY.

19. buonoruyecku akTuBHBIEC 100aBKU. [Tonb3a nau Bpes 11 OpraHu3Ma 4esioBeKa.

20. buopuTMBI KU3HU.

21. Bausiaue MOOHIIbHBIX Tele(hOHOB Ha OPraHU3M YeIOBEKa.

22. DKOJOrM4eCKHEe KPU3UCHI U UX IPUYUHBI.

23. boyie3Hu, U3MEHUBILIUE MUD.

24. Tnddysust B KU3HENEATSITLHOCTH KUBBIX OPTaHU3MOB.

25. IlnecHeBble rprObI B )KU3HU YEIIOBEKA.

26. Anneprus ¥ ee NpUUUHBI.

27. MeToasl U3y4eHHs TEHETUKH YEJI0BEKA.

28. Menuko-reHeTHYeCKOe KOHCYJIbTUPOBAHUE.

29. MenuuuHCKHe OMOTEXHOIOTHH.

30. Mexanu3Mbl POPMUPOBAHUST YCTOWUYMBOCTH K aHTHOMOTHUKAM M CIIOCOOBI OOPHOBI C
HEW.

31. IlpucnocobieHHOCTh OPraHU3MOB KaK pe3ysibTaT MHUKpo3Bosouuu. Ilpumepst
IpUCHOCOOIEHNH Y OPraHU3MOB.

32. buonornyeckue MeToibl 00pPHOBI C BpEAUTENIMU PACTEHUH.

33. OcHOBHBIE NPUHIMNBI OXpaHbl MNpHPOJbl.. Oco00 oXxpaHseMble NPUPOAHbIE
TEPPUTOPUH.

34. KnoHupoBaHue: HayyHble U 3THUECKUE TPOOIIEMBI.

35. ®uTOHIMIBI KOMHATHBIX PACTEHUH Ha CTpa)ke HAIIEro 310POBbS.

36. BnusiHue (UTOHIINIOB Ha COXPAHHOCTH MUIIEBBIX MPOTYKTOB.

37. Cobaku mopoasl «Takca» (MOXXHO BBIOpaTh JHOOYIO JIPYTyH0 TOPOAY IO BBIOOPY
oOyu4arorerocs).

38. CoBpeMeHHBIE B3IJIs/1bl HA IPUPOLY CTAPECHMUSL.

39. AHTpONIOreHHbIE SKOCUCTEMBI.

40. JlexapcTBeHHbIE pacTeHHs boraHnueckoro caga BopoHekCkoro arpapHoro
YHUBEPCUTETA.



IMpuioxenne 1

JInct nepuoanyecknx MpoBEepPoK padoyeii mporpamMmbl
W uHGOpMAanHsi 0 BHECEHHBIX H3MEHEHHSIX

JlomxHOCTHOE JIUIIO,
MPOBOJIUBIIIEE
npoBepky: ®.1.0.,
JIOJIKHOCTh

Jlara

IToTpebHOCTH
B KOPPEKTUPOBKE
yKa3zaHHeM
COOTBETCTBYIOIINX
pa3zesnoB paboueit
MPOTPAMMBI

HNudopmarys 0 BHECEHHBIX
W3MEHECHUSX
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