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[TpumepHas ananTHpoBaHHas Mporpamma obuieodpazoBarenbHoi auctuminasl OO/1.08 buonorus
pa3paboTaHa B COOTBETCTBUHU ¢ TpeboBaHusMU DeiepanbHOro rocy1apcTBEHHOr0 00pa30BaTeIbHOTO
CTaHJapTa CpeaHero oouiero oopa3oBaHus, yTBepKIEHHOTO MpruKa3oM MuHHCTEpPCTBA 00pa30BaHUS U

Hayku P® Ne413 ot 17 mas 2012 rona B neiicTByIOIIEH peaakiunu, henepanbHO 00pa3oBaTEIbHOM

MIPOrPaMMBI CPEIHETO 001Iero oopa3oBaHus, yTBEPKAESHHON prkazoM MuHucTepcTBa mpocsenieaust PO
oT 18.05.2023 Ne371, npumMepHO# aJaiTUPOBAaHHOM ITPOrpaMMbl, YTBEPKIEHHOM Ha 3acenanun CoBeTa
10 OIICHKE COJCPKAHUS M KaueCTBa MPUMEPHBIX pab0UYHX MporpaMm 001eo0pa3oBaTeIbHOTO
COLIMAJIbHO-TYMaHUTapHOTO IIUKJIOB CpeIHero mpodeccuoHanbsHoro oopazoBanus (mpotokoi Nel4 ot
30.11.2022 r.), ®enepaibHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTAHAPTa CPETHETO
npodeccuoHabHOT0 00pa3oBanus 1o cneruaibHoct 09.02.07 MudopmanmoHHbIe CHCTEMBI U
pOTpaMMHUPOBAHUE , YTBEPKACHHOTO MpHKa3oM MuHucTepcTBa 00pa3oBanus U Hayku PO ot 9 nexabps
2016 1. Ne 1547 B neiicTByIOIEN peaaKIvy.

Opranuzanus-pazpadorunk: ['BIIOY MO CepriyX0oBCKUN KOTITEIE»
Pa3paborunk: Kapnauera C.B.

Paccmotpeno Ha 3aceganuu [11K o6meobpazoBatenbubix  aucuuiind (Iporokon Nel ot 30.08.2023)
IIpeacenarens LK Bsuibix I'.B.



COJEPKAHUE

OBIIASA XAPAKTEPUCTHUKA NPUMEPHOM AJIAIITUPOBAHHOH
IPOTPAMMBI OBIIIEOBPA3OBATEJBHON JUCITATLTAHBI

CTPYKTYPA " COJEP)KAHUE OBIIEOBPA30BATEJLHOM
A CIATLITAHBI
CINEIMAJTBHBIE YCJIOBUSA PEAJIM3ALIAN MMPUMEPHOI

AJTAIITUPOBAHHOM IMPOT'PAMMBI YYEBHOM JIUCHUTLIAHBI

KOHTPOJIb u OLIEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA30BATEJIBHOMN JUCHUIIIAHBI



1. ObLIASA XAPAKTEPUCTHKA MMPUMEPHOU AJAIITUPOBAHHOM
IMPOI'PAMMBbI OBIIEOBPA30BATEJIBHOU JUCIIAIIJIMHBI « BUOJIOI'US»

1.1. MecTo IMCHUIIIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/IbHOM NPOTrPaMMbI
Oo6ueobpazoBarenbHas AMCHUILIMHA «bruoIorusy sABIseTcs 00s13aTeIbHON YacThIO

00111e00pa30BaTENLHOTO IUKIIa OCHOBHON IpodeccnoHanbHOi obpa3oBarenbHOil mporpammsl CI1O B
coorBercTBUH ¢ PI'OC no cnenmansnoctu 09.02.07 MHOpMaoHHBIE CUCTEMBI M TPOrPaMMHUPOBAHUE
1Sl 00YYAIOIIUXCS ¢ HAPYIICHUSIMU 3PCHHSL.

1.2. Ilesu 1 IUIaHUpPYeMble pe3yJbTaThbl OCBOCHHUS AU CIHUILIHHBI:

1.2.1. lleab 001meo0pazoBaTebHOM JUCHMILIHHBI

Lens aucuumumnel «buonorus»: GOpMUPOBaHHE y CTYJACHTOB NPEACTABICHHUS O CTPYKTYpHO-
(GYHKIMOHATIBHOM OpraHU3allMM >KUBBIX CHCTEM PA3HOIO paHra Kak OCHOBBI NPHUHATUS pELICHUH B
OTHOIICHUU OOBEKTOB JKUBOM MPHUPOJIBI U B POU3BOACTBEHHBIX CUTYAIUSX.

3agaun:

1) chopMupoBaTh MOHUMAHUE CTPOEHUS, MHOT000pa3usi U 0OCOOEHHOCTEH KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHu3alMM, 3aKOHOMEpPHOCTEH MpOTEeKaHHs OWOJOTMYECKUX IPOLIECCOB U SBJICHUHA B
OKpyXKarollled cpeae, LEJOCTHOM HayyHOM KapTUHBI MHUpPA, B3aWMOCBSI3M M B3aUMO3aBHCHUMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTh yMEHHUS OIPEICIATh JKUBbIE OOBEKTHI B TMPHUPOJEC; NPOBOAUTH HAOIIOACHHUS 3a
HKOCUCTEMAaMHU JUIsl BBISBIEHUS €CTECTBEHHBIX W AHTPONOICHHBIX HM3MEHEHUH, HHTEepPNpPEeTHPOBATH
pe3yJIbTaThl HAOIIOICHUH,

3) chopMupoBaTh HABBIKM IPOBEJAECHUS NPOCTEHIINX OHOJIOIMYECKHX 3KCIEPUMEHTAIbHBIX
MCCIICIOBAHHH C COOJIOJICHUEM TPaBUII OE30MIaCHOTO OOpaIieHus ¢ 00BEKTaMU U 000PYAOBaHHEM;

4) pa3BUTb YMEHMs HCHOJb30BaTh HMHGOPMALHIO OMOJOIMYECKOrO XapakTepa M3 Pa3IUYHBIX
HCTOYHUKOB;

5) chopmupoBaTh YMEHHs IPOTHO3UPOBATH MOCIEACTBUS CBOCH JIEATEILHOCTH MO OTHOIIEHUIO K
OKpy’Karomie cpeze, COOCTBEHHOMY 30pPOBBIO; OOOCHOBBIBATH M COOJIIOJATh MEPHI MPO(PHIAKTHKA
3a00JIeBaHUH.

6) chopMHupoBaTH TOHUMAHUE 3HAYUMOCTH JOCTHKEHHM OMOJIOTMYECKOM HAyKU M TEXHOJIOTHH B
MPAKTUYECKON JEeSATETbHOCTH 4YeJIOBEKa, pPa3BUTHM COBPEMEHHBIX MEAMLMHCKUX TEXHOJOTUH U
arpoOMOTEXHOJIOTHl.

1.2.2. Tlnanupyemble pe3yJbTaThbl OCBOeHHsI 0011€00pa30BaTEJbHOH JAUCHUIIMHBI B
coorBercTBUH ¢ PT'OC CIIO u Ha ocnoBe ®I'OC COO

Oco0oe 3HaueHne AUCUUIUIMHA UMeeT npu popMupoBanuu u pazsutuu OK :

OK 01. BeiGuparts crioco0sl penieHus 3aaay npoheccuoHalIbHON 1eATeIbHOCTH IPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPE/ICTBA MIOMCKA, aHAIM3a U HHTEpIpeTalluyi HHPOpPMaIny,
1 “HGOPMAIIMOHHBIE TEXHOJIOTUY JIJISl BBIMOJIHEHUS 3a/1a4 MPOPECCUOHANBHOMN AESTEITbHOCTH;

OK 04. DddexTnBHO B3aUMOACHCTBOBATh U pab0OTaTh B KOJUIEKTUBE U KOMaH 1€

OK 07. CopeiicTBOBaTh COXpaHEHHUIO OKPY’KAaIOLIEH Cpelbl, pecypcocOepekeHuI0, MPUMEHSITh
3HaHUS 00 M3MEHEHMH KIIMMaTta, MPUHIUIBI OepEeKIMBOrO MPOU3BOACTBA, 3(pPEeKTUBHO AeicTBOBATH B
Ype3BhIYAITHBIX CUTYAIHSIX

[IK 1.1®opmupoBaTh airopuT™Mbl pa3pabOTKH MPOrpaMMHBIX MOJYJIeH B COOTBETCTBHM C
TEXHUYECKUM 3a/IaHUuEM.

B pamkax mporpamMmpl y4eOHOW JUCHUIUIMHBI OOYYarONTUMHUCS OCBAaWBAIOTCS JIMYHOCTHBIC,
MeTanpeaIMETHBIE U MPEAMETHBIE PE3yIbTaThl B COOTBeTCTBUU ¢ TpeboBanusMu @I'OC cpennero obiero
o0pazoBaHwUs:



OO6miue
KOMITETEHITUH,
JINYHOCTHBIE
PE3yIIBTATHI

H.]IaHl/IpyeMbIe pe3yJabTaThl OCBOCHUSA TUCHUIIJINHBI (HI/I‘{HOCTHLIC. METAalpCAMETHBIC U

MpeMETHBIE)

OO0mue (JTMYHOCTHBIE W METAIIPEIMETHBIC)

JducuuniauHapHblie (IpeaMeTHbIE)

OK 01

B yacTu TPY/A0BOr0 BOCHUTAHMSA:

- TOTOBHOCTH K TpPYyIy, OCO3HAHHE IEHHOCTH
MacTepcTBa, TPYI0IH0uE;

- TOTOBHOCTh K aKTUBHOH JESTENbHOCTH

TEXHOJIOTHIECKOUN " COIIMAIbHON
HaIpaBJICHHOCTH, crocoOHOCTh
WHHULAUPOBATB, TUTaHUPOBATh u
CaMOCTOSITEIIBHO BBITIOJIHATH TaKyIo
JIeITEeIbHOCTb,

- HHTEpEC K pa3IIHBIM chepam

npo¢eCCUOHANBHOM JCSITeIBHOCTH,
OBnajgeHue  yHHMBEPCAJIbHBIMU
IIO3HAaBaTCJIIbHBIMHU ﬂeﬁCTBHHMH:

a) 6a30BbIe JIOTHYECKHE JIeiiCTBUS:

- caMoCTosITeNIbHO  (opMyJHMpoBaTh |
aKTyalu3upoBaTh MpOOJIEMy, paccMaTpuBaTh
€e BCECTOPOHHE;

- YCTaHABIIUBAThH CYLICCTBEHHBIH MPU3HAK HIIH
OCHOBAHHS JUIsl CPaBHEHHMsI, KIIACCU(PHUKAIMY U
0000111EH N,

- ONpeneNsiTh LENd JASATEIbHOCTH, 3a/1aBaTh
rapaMeTpsl U KPUTEPUU UX JOCTUIKEHUS,

- BBIABJIAATH 3AaKOHOMEPHOCTU U IPOTUBOPEUUA
B pacCMaTpUBaCMbIX ABJICHUIX,

- BHOCHUTb KOPPEKTUBbBI B ACATCIBHOCTD,
OLICHUBATHL COOTBCTCTBUE PE3YJILTATOB LEJIAM,
OLICHUBATH PUCKH HOCJ'IGI[CTBI/If/'I JACATCIBbHOCTH,
- pa3BUBaTh KpPEATUBHOE MBbIIUICHHE [PU
PELICHUH KU3HEHHBIX IPOOIIEeM

0) 0a30BbIE HCCIET0BATEIbCKHE IeCTBHS:

y4eOHBIMH

- BJIAJIETH HaBBIKAMU y4eOHo-
HCCJIEIOBATEHCKOM " MIPOEKTHOM
JIESITEILHOCTH, HaBBIKAMU paspenieHus
npooeM;

- BBIABJISITH [IPUYMHHO-CJICICTBCHHBIC CBA3U U
aKTyaJM3UpPOBATH 33/1a4y, BBIABUIaTh TUIIOTE3Y
ee peIICHUs, HAXOAUTh AaPrYMEHTHI IS
JI0Ka3aTeIbCTBA CBOMX YTBEPIKIACHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHUS;

- QaHAJIM3UPOBATH MOJYYEHHBIE B XO/I€ PELICHHS
3aJ]auu Pe3yJIbTaThl, KPUTHUECKU OLICHUBATD UX
JIOCTOBEPHOCTB, IPOTHO3HPOBATH U3MCHEHHUE B
HOBBIX YCJIOBHUSIX;

- YMETh IEPCHOCHUTH 3HAHUS B [TI03HABATEIBHYIO
u MIPAKTHIECKYIO obnactu
KU3HEIEATEILHOCTH,

- yMETh HWHTEIPHUPOBATh 3HAHHS W3 PA3HBIX
MPEeIMETHBIX 00IacTel;

- BBABHraTh HOBBIC HICH, NpEIIarath
OpHUTHHAJIbHBIE TIOAXO0/BI H PCIICHHS;

- CHOCOOHOCTH HMX  MCIOJIL30BaHUS B
MO3HABATEIILHOW M COIIMATBHOM MPAaKTHUKE

- chopMHpOBaTh 3HAHUS O MECTE M POJIU
OMOJIOTMU B CHCTEME €CTECTBEHHBIX HAYK,;
(YHKIIMOHAIBHOW T'PaMOTHOCTH 4YeJIOBEKa
JUISL pELICHUS XKM3HEHHBIX MTpo0JeMm,

- c(hopMHPOBAHHOCTh YMEHHS PACKPHIBATH
cofiepKaHue OCHOBOIIOJIATAFOIITIX
OMONOTMYECKNX TEPMHHOB U IOHSATHIA:
XKW3Hb, KIETKA, TKaHb, OPraH, OPTaHHU3M,
BUJ, TOMYJISIHSA, 3KOCHCTEMA, OHMOIIEHO3,

ouocdepa; MeTa0o0IN3M, roMeocTas,
OuocuHTE3 OeJka, CTPYKTypHast
OpraHu3aIus JKUBBIX CHCTEM,
JUCKPETHOCTb, caMOperyJIsIus,
CaMOBOCIIPOU3BEICHUE,

HACJIEICTBEHHOCTb, HM3MEHUYHUBOCTb,

SHEPro3aBUCHMOCTb, POCT H pPa3BHTHUE),
YPOBHEBas OpraHU3aLus;
c(OPMHUPOBAHHOCTh YMEHHS PACKpPHIBATh
COJZlep>KaHue OCHOBOIIOJIATAFOIITHX
OMOIIOTHYECKAX TEOPHA W  THUIIOTE3:
KJIETOYHOM, XpOMOCOMHOW, MYTallMOHHOM,
SBOJTIOIIMOHHOM, TIPOUCXOXKIIEHUS KU3HHU U
YeJI0BEKa;

c(hOPMHUPOBAHHOCTh YMEHHS PaCKpPbIBATh
OCHOBOTIOJIATAFOIIUE OHOJIOTHYECKHE
3aKoHBI 1 3akoHOMepHOCTH (I'. Mennens, T.
Moprana, H.1. BaBunosa, D. I'ekkens, @

Mromnepa, K. bBopa), rpaHumer ux
TIPUMEHUMOCTH K KHBBIM CHCTEMaM;
npuodpeTeHne oTIbITa MIPUMEHECHHS

OCHOBHBIX MCTOJOB HAYYHOI'O0 INO3HAHHA,
HCIOJIb3YEMbIX B OHOJIOTHH: Ha6J'I}OZ[€HI/IH u
OIMMCAaHUA JXUBBIX CHUCTEM, MPOLCCCOB H
ﬂBHCHPIfI; OopraHmzalnuu 1 MNPOBECACHUA

OHOJIOTHYECKOTO AKCIIEPUMEHTA,
BBIJIBUXKCHUA THUIIOTEC3, BBIABJICHUA
3aBUCUMOCTH MEXKITY HCCIICTYyEMbIMU

BCIIMYUHAMU, 00BSICHEHHUS TOJTYYCHHBIX
pe3yiIbTaToB U (HYOPMYJIMPOBAHUS BBIBOJIOB
C WCIIONb30BAaHWEM HAYYHBIX ITOHATHH,
TEOpHUii U 3aKOHOB;

c(OPMHUPOBAHHOCTE  YMEHHS  BBIIEISTH
CYIIECTBEHHbIE MIPU3HAKH BUPYCOB, KJIETOK
MIPOKApHOT U 3yKapHOT; OAHOKIETOYHBIX U
MHOT'OKJICTOYHBIX OpPraHn3MoB, BUI0B,
OMOTeoeH030B, IKOocHcTeM U Omochepsr;
0COOEHHOCTH TIPOIIECCOB 0OMEHa BEIECTB
H pEBpaICHUA OHEPTUU B KJICTKC,
(doTocuHTE3a M XEMOCHHTE3a, MHTO3a,
MeHo03a, OIUIOAOTBOPEHUS, pPa3BUTUSA U
Pa3MHOKEHUs, WHJIUBHYJIEHOTO
pa3BHUTHs Oprann3Ma (OHTOreHe3a), 60pbObI
3a CyIIECTBOBAHHE, ECTECTBEHHOT'O 0TOOPA;
BUI000pa30BaHusl,  MPUCHOCOOJIEHHOCTH




OpPraHU3MOB K Cpefic OOWTAHWs, BIUSHHC
KOMIIOHCHTOB 3KOCHUCTEM, aHTPOIIOTCHHBIX
U3MCHCHMA B  9JKOCHCTEMax  CBOCH
MECTHOCTH, KPYrOBOpPOTa BEIIECTB U
sHepruu B Ouocdepe;

- chopMupoBaTh  yMCHHS  pelIATh
OUOJIOrUYecKUue  3a/a4d,  COCTaBJIATh
TCHOTUITMYECKUE CXEMbl CKPEIMBAHUS IS
Pa3HBIX THIIOB HACIJIEJOBAHUS TPHU3HAKOB Y
OpPTaHU3MOB, COCTABJSATh CXEMbI MEepeHoca
BEIIECTB U YHEPrHH B HKOCUCTEMAxX (Lemnu
MTUTaHHUS, TUIIEBBIC CETH;

- ¢(OpMUPOBAHHOCTh YMCHHUUA KPUTUUCCKU
OILICHUBATh MH(GOPMAIIHIO OUOJIOTHICCKOTO

COJIepXKAHUS, BKJIFOYAIOIIY1O
NICEBJIOHAYYHbIE 3HAHUS U3 Pa3INYHbIX
HUCTOYHUKOB (cpencta MaccoBOif
uH(hOopMaLH, Hay4YHO-TIOMYJISIpHBIE
MaTepHabl); HMHTEPIIPETHPOBATh
STHYECKHUE ACTICKTHI COBPEMEHHBIX

HCCIEeOBAaHUHA B OWOJIOTHH, MEIUIIUHE,
OMOTEXHOJIOTHH; paccmarpuBarth
r00ajgbHbIE  JKOJNOTHYECKUE MPOOIEMBI
COBPEMEHHOCTH, (dbopMupoBath o
OTHOIICHUIO K  HHM  COOCTBEHHYIO
TIO3HIIUIO;

- c(hOpMHPOBAHHOCTh YMCHUU CO37aBaTh
CO6CTBCHHLIe IIMUCBbMCHHBIC nu YCTHBIC
COOOIlIEHUSI Ha OCHOBE OHOJOTHYECKON
uH(pOpPMAIIUU U3 HECKOJIILKUX UCTOYHUKOB,
rPAaMOTHO  HCIIOJb30BaTh  MOHSTHIHBIN
anmapat OHOJIOTHH;

- yMEeTh BBIIBHUraTh TMIOTE3bI, MPOBEPSTH
UX O9KCHEPHUMEHTAIbHBIMH  CPEICTBAMH,
bopmyupys enb HCCIIeIOBAHMUS,
AHAJIU3UPOBATh NOJYYCHHBIC PE3YJIbTATHI U
JCJIaTh BBIBObI,

- IIpUHUMATh ydacTtue B Hay4HO-
WCCIIeIOBATENLCKON paboTe Mo OHOJIOTHH,
OKOJIOTMM W MCIUIIUHC, HpOBOHHMOﬁ Ha
0a3e MIKOJBHBIX HAYYHBIX OOINECTB U
myOJIMYHO  MPEJCTaBNIATh  MOJyYEHHbIC
Pe3yIbTaThI Ha YUEHUIECKUX
KOH(DEPEHIMAX PA3HOTO YPOBHS,

OK 02

B o6nacti eHHOCTH HAYYHOTO TIO3HAHHS:

- c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAyKH U OOIIECTBEHHOHN MPaKTUKH,
OCHOBaHHOT'O Ha Janore KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPIICHCTBOBAHNE SI3BIKOBOM 51
YUTATEJIbCKOM  KyJbTYypbl KaKk  CpeICTBa
B3aUMOJICHCTBHS MEX]y JIOABMU U HO3HAHUS
MUDA;

- OCO3HaHME IEHHOCTH HAyYHOU JESITEIbHOCTH,
TOTOBHOCTb  OCYLIECTBISTH IPOEKTHYIO U
HCCIIEI0BATEIILCKYIO JIeSITeIbHOCTD
UHIUBUAYAJIBHO U B TPYIIIE;

OBnageHne  yHHMBEPCAJIbHBIMH  YYEOHBIMHU
MO3HABAaTCJIIbHBIMHA JlCﬁCTBI/IHMPIZ

B) paboTa ¢ mHpOpMaIHeH:

- chopMHpOBaTE YMEHUS KPUTHYECKH
OLICHMBATh MH(OPMANNIO OHOJIOTHIECKOTO

CoZIep KaHus, BKJTIOUYAIOIILY O
TMCCBAOHAYYHBIC 3HAHUA U3 Pa3IMYHBIX
HUCTOYHUKOB (cpenctBa MaccoBOM
nHpOpManuy, HAay4YHO-TIOMYJIAPHBIE
MaTepHasl); WHTEPIIPETUPOBATH
STHYECKHE ACTIEKTHI COBPEMEHHBIX

HCCIICIOBAaHUNH B OHOJIOTHH, MEIUIIUHE,
OMOTEXHOJIOTHH;

- chopMHUpOBATh YMEHHUS CO3aBaTh
COOCTBEHHBIC TUCHbMEHHEIC U YCTHEIC
COOOIICHUST Ha OCHOBE OMOIOTHYCCKOMH
HH(POPMAIIUHU 13 HECKOJIBKAX UCTOYHHUKOB,
TrPaMOTHO UCIIOJIE30BaTh TOHATHUIHBII
anmapat OMOJIOTHH.




- BJIQJIETh HAaBBIKaMH I1OJIy4eHUsS] HH(OpMALH
u3 HCTOYHHKOB pasHbIX THUIIOB,
CaMOCTOATENIbHO ~ OCYIIECTBISITH  TOMCK,
aHaIM3, CHCTEMAaTHU3alMI0O W HMHTEPIPETALHIO
nHGOpMalMK pPa3IMYHBIX BHIOB U (OpPM
NPE/ICTaBICHMUS;

- CO31aBaTh TEKCTHI B Pa3iIM4HBIX (opmaTax c
y4eTOM Ha3HaueHUs MHOOPMALMK M LEJICBOH
ayIUTOpUH, BBHIOMpas ONTHUMAIBHYIO (opmy
NpeCTaBICHHS 1 BU3YalH3allHy;

- OLICHUBATH JOCTOBEPHOCTH, JICTUTUMHOCTB
UHGOPMALUH, €€ COOTBETCTBHE INPABOBBIM H
MOPaJIbHO-ITHYECKHM HOpMaM;

- HCIOJIB30BATh CPECTBA MH()OPMALMOHHBIX
KOMMYHHUKAIMOHHBIX TEXHOJOTUH B PEILICHHH

KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpPraHM3al[MOHHBIX 3aJa4 C COONIOJCHHEM
TpeOoBaHUit 3PrOHOMHMKH, TEXHUKH

0e30MacHOCTH, THTUEHBI, PECypPCOCOCPEKSHUS,
NpPaBOBBIX M  OTHYECKHX HOPM, HOpPM
HHPOPMAIMOHHON 6€30MaCHOCTH;

- BIIaJIeTh HABBIKAMHU PACIIO3HABAHUS H 3aILUTEI

nHpOpMALNH, HHPOPMANOHHON
6€3011acCHOCTHU JIMYHOCTU

OK 04 - TOTOBHOCTh K camopassutuio, | IIpuoOperenue OTIBITA MIPUMEHEHUS
CaMOCTOSATEILHOCTH U CAMOOIIPE/IEIICHUIO; OCHOBHBIX METOJIOB HAy4YHOT'O IO3HAHUS,
-OBJIaICHHE HaBBIKAMH y4eOHO- | HCIOJIb3yeMBbIX B OMOJIOTHUU: HAOIIOACHUS 1

HCCIIe0BATENbCKOM, TPOEKTHOM U COLIMAIBHOM
JIeSITETIbHOCTH;

Oguanenne YHHBEPCAJIbHBIMH
KOMMYHHMKATHBHBIMH JeHCTBUAMH:

0) coBMecTHAsl 1eATEJbHOCTD.

- TMOHMMaThb M HCHOJIb30BaTh IPEUMYIIECTBA
KOMaH/THOH W MHAWBUAYaJIbHOW paboTHI;

- IPUHUMATb LIETH COBMECTHOH J€STENBHOCTH,
OpPraHU30BBIBATb U KOOPIUHUPOBATH JEUCTBUSL
0 ee JOCTHXEHUIO: COCTaBJIATh IUIaH
JICHCTBUH, pacupelessaTbh poJIM C  YYETOM
MHEHUH YYaCTHUKOB OOCYKIATh PE3YJbTaThl
COBMECTHOI paboThI;

- KOOPJMHUPOBATh M BHINOJHATH paboTy B
YCIIOBHAX  PEANbHOrO, BHUPTYyallbHOTO U
KOMOMHHPOBAaHHOTO B3aNMO/ICHCTBYS;

- OCYWIECTBISITH MO3UTHBHOE CTPATErMYECKOE
HNOBEJEHHE B  PA3NIMYHBIX  CHUTyalUsX,
MPOSBISITE TBOPYECTBO M BOOOpaskeHue, ObITh
MHHUIAATHBHBIM

Oguanenne YHHBEPCAJILHBIMH
peryJIITHBHBIMH JIeliCTBUAIMU:

I') IPUHATHE ceOsT M APYTUX JIIOeii:

- NPUHUMATh MOTHBBI U apTryMEHTBI APYTHUX
Jroaein npu aHaJIn3e pe3ynpTaToB
JIeSITETTbHOCTH;

- IpU3HaBaTh CBOE NPaBO U MPABO JPYTUX
JIIOJICH Ha OINOKH;

- pa3BHBaTh CIIOCOOHOCTH NOHMMATh MHp C
MO3ULUU IPYrOro YeNoBeKa.

ONHCAaHMSA MXHUBBIX CHUCTEM, IIPOLIECCOB MU
ABJICHUH; OpraHM3allMd U TIPOBEICHUA
OUOIOrHYeCKOro SKCIEpUMEHTa,
BBIJIBIDKCHUS THIIOTE3, BBISIBIICHUS
3aBUCHMOCTH ~ MEXIY  HCCIEIyeMbIMU
BEIMYMHAMH, OOBSICHEHHS IIOJYYECHHBIX
pe3yiIbTaToB ¥ (YOPMYJIMPOBAHUS BHIBOJIOB
C WCIIOJIb30BAHWEM HAayYHBIX IIOHATHH,
Teopuii U 3aKOHOB.




OK 07

B 006y1acTH 3K0JI0TrH4€CKOr0 BOCIIMTAHMS:

- c(OpPMHUPOBAHHOCTh 9KOJIOTHYECKOM
KyJbTYpbl, TOHUMaHUE BIUSHUS COIHMAJIBHO-
9KOHOMHUYECKHUX TMPOLECCOB Ha COCTOSHHE
IIPUPOJHOM U COLUAIBHON CPEAbl, OCO3HAHUE
MI00ANBHOTO0  XapakTepa  3KOJOTHYECKHX
mpooiieM;

- IUTAHUPOBAHKE U OCYIIIECTBICHHUE IEUCTBUH B
OKpY>Karollel cpee Ha OCHOBE 3HAHUS LieNe
YCTOMYHMBOTO Pa3BUTHSI YEIIOBEUECTBA;
AKTHBHOE HENpPUSITHE NEUCTBUM, MPUHOCAIINX
BpeJl OKPY’KaIoIIeH cpene;

- YMCHHE TPOTHO3MPOBATH HEOIArOMpPUSTHBIC

SKOJIOTMYECKHE NOCJIEACTBUS
NpEIIPUHUMAEMBIX JIECTBU,
IPeIOTBPALIATh UX;

- pacllupeHue  OmblTa  JACATEIbHOCTU
9KOJIOIMYECKOH HAIPaBICHHOCTY;

- OBJIaJICHUE HaBbIKaMH y4eOHO-

HCCIIEIOBATENBCKOM, IPOEKTHOM M COLMaIbHON
JIEITENLHOCTH

ChopMUpOBaHHOCTE YMCHHS TPUMCHSTH
MOJyYCHHBIC 3HAHUS Ui OOBSCHCHUS
OHMOJIOTUYECKUX MIPOICCCOB U ABJICHUH, IS
MPUHATUS  NPAKTUYCCKUX pENICHUN B
IIOBCEIHEBHOM SKH3HU C LIETBI0
obecreueHus 0e30macHOCTH CBOETO
3I0pOBbSI M 3JOPOBBS  OKPYIKAOIIHIX
Jrofiel, COONIOACHUS 300pOBOTO 0oOpasa
JKI3HH, HOPM TPaMOTHOTO NOBEICHHS B
OKpYyXarolen MIPUPOAHOMN cpene;
TIOHMMAaHHE HEOOXOIUMOCTH
HCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM
OuoIoruu " OMOTEXHOJIOIUI IS
PAIMOHAIBHOTO MPUPOIOTIOJIE30BAHHS. ;

K 1.1

- NPUHUMATh LEIN COBMECTHOW AESITEIbHOCTH,
OpraHU30BBIBATh M KOOPAUHHUPOBATH IEHCTBUS
IO €€ TOCTHKEHUIO: COCTABIISATh IJIaH IEUCTBUH,
pacmpenensTb poJd €  YYETOM  MHEHHH
YYaCTHHKOB 00CcyXaaTh pE3yJIbTAThI
COBMECTHOI paboThI;

- KOOpDAWHHMPOBATh W BBINOJHATH paboTy B
YCIIOBUAX pcajibHOTO, BUPTYAJIBHOT'O n
KOMOUHHPOBAHHOTO B3aUMO/ICHCTBU;

- c(hOpMHIPOBAHHOCTh YMEHHH CO31aBaTh
COOCTBEHHBIC TIMCEMCHHBIC W YCTHBIC
COOOImEeHnsT Ha OCHOBE OHOJOTHYECKON
UH(POPMAIIUN U3 HECKOJIBKUX MCTOYHHKOB,
TpaMOTHO  HUCIOJIb30BaTh  MOHATUNHBIN
amnmapar OHOJIOTHH;

- YMeTh BBIIBUTaTh THIIOTE3bI, MPOBEPATH
UX OKCIIEPUMEHTAIBLHBIMH  CpPEACTBAMH,
bopmynupys Lenb UCCIIEeI0BaHUs,
AQHAJIM3UPOBATh MOJYUYEHHBIE PE3YIILTATHL U
JIeNaTh BBIBOJIBI;

- IOpUHUMATh y4yacTME B  Hay4yHO-
HCCIICAOBATEIILCKOW paboTe Mo OHOIOTHH,
SKOJIOTMM W MEAMLMHE, NPOBOAMMOI Ha
0a3e WIKONBHBIX HAYYHBIX OOIIECTB U
nyOIMYHO  TPEACTABIATH  TOJY4YEHHBIE
pe3yabTaThl Ha YICHHUYECKUX
KOH(EPECHIIUAX Pa3HOTO YPOBHSI,




2. CTPYKTYPA U COJAEP)XAHHME OBIIIEOBPA3OBATEJIBHOM
JUCIHUIIVIMHBI «BUOJIOT'USD»

2.1. O0beM QM CHUIUIMHBI U BHAbI Y4eOHOIl padoThl

Bux yue6Hoii padoTbl

Obvem 6 wacax

8 m. u. 00vem
obpazosamenvho
il OeamenvbHOCMU

6 ghopme
npakmuueckoii
nO0020MoBKU

O0BeM 00pa3oBaTeIbHOI MPOrpaMMbl THCHHILTHHBI 72 -
B T.4.

1. OcHoBHOE coJep:KaHue 58 -
BT. 4

TEOPETUYECKOE 00yUCHHUE 44 )
MNPAKTUYCCKUC 3aHITUA 14 -
2. lIpodeccuoHAILHO OPHEHTHPOBAHHOE COepPKaHue (CoAepKaHue 12 -
NPUKJIATHOT0 MOIYJIS)

BT. 9.

TEOpPETHIECKOE 00yICHHUE 2 )
NPAKTHYCCKUE 3aHATHS 10 )
WH/IUBHUIYIIbHBIH TPOEKT (Oa/mem)*™* HET
IIpomexyTouHas atrecTaums: 1M PpepeHIUPOBAHHBIN 3a4yeT 2 -




2.2. TemaTnyecKkuii IJIAH U COJePKAHUE TUCUUILIMHBI «bHosorHsa»

HaumeHoBaHue Conep:xaHue yueOHOro MaTepraJia (0CHOBHOE H NPO(deccHOHAILHO-OPHEHTHPOBAHHOE), 1a00PATOPHBIC M NPAKTHYCCKHE 3aHATHS, O0be |[DopMupyembie
pa3iesoB U TeM NPUKJIAAHON MOAYJIb (IIPH HAJIMYMH) M KOMIIETEHILIUHA
MacoB
1 2 3 4
Paznen 1. KieTka — cTpyKTYpHO-()yHKIHOHAIbHAS eAMHUIA KUBOTO 18
Tema 1.1 Buonorusi  |(OcHOBHOE conepikaHue OK 1
KaK Hayka. Oomas Teopetuueckoe 00yueHue
XapaKTepUCTHKA — - — —
I — Knerounas teopus (T. [lIBann, M. Ilneiinen, P. Bupxos). OCHOBHBIE ITOIIOKEHUS COBPEMEHHON KIICTOYHOHW TeOpHH. THIIBI KIIETOYHON
OpraHu3aIiy: MPOKAPUOTHIECKUH U dyKapuoTHdeckuil. O JHOKIETOUHBIE M MHOTOKJICTOYHbIE OpraHu3Mbl. CTpOCHUE MPOKAPHOTHYECKON
knetku. CTpoeHue DyKapuoTHYeCKOH KieTku. Heknerounsle Gopmbl xku3HU (BUpYCHI, OakTeprodarn)

1.2 CtpykTypHO- OCHOBHOE CcoJiep)KaHue 6 OK 1
PYHKHMOHANLHAS  ITeoperyyeckoe 06yUeHHE 2 OK 2
OpraHu3anus KJIeToK = — - - OK 4

Knerounas teopus (T. LlIsann, M. IlIneiinen, P. Bupxos). OCHOBHBIE MOJ0XKEHUS COBPEMEHHOH KIETOYHOH TeOpUH. THITBI KIETOYHOH

OpraHM3aIiy: MIPOKAPHUOTHIECKHUH U dyKapuoTHdeckuil. O JHOKIETOUHBIE M MHOTOKJIETOYHbIE OpraHu3Mbl. CTpPOCHHE MPOKAPHOTHYECKON

kneTku. CTpoeHue DyKapuoTHYECKO# KieTkH. Heknerounsle (opmbl xkHU3HU (BUPYCHI, OakTeprodark)

JlabopaTopHBIe 3aHATHA 2

/leMOHCTpPAMS TEXHUKH CO3IAHUS MHKPONPENapaToB JJIsi MUKPOCKONMUPOBAHUS CTPOEHHSI PACTUTEJIbHOM U ’KUBOTHOI KJIETKH.

3y4eHns 3J1eMEHTOB CTPOEHHS 3YKAPHMOTHYeCKUX KJIETOK, BbISIBJIeHUE 0COOeHHOCTell CTPOeHMSI PACTUTEIbLHOI M ;)KUBOTHOM KJIETKH.

BbinoaHeHUe CPABHUTEIBHON TAGJIMIIbI.

[IpakTHueckoe 3aHsATHE 2

BupycHsle u 6axTepuansHble 3a0oneBanus. OOMMe IPUHINITEI HCTIOIb30BaHU JICKApCTBEHHBIX BemecTB. OCOOEHHOCTH IPUMEHEHUS

AQHTHOMOTHKOB. [IpecTaBieHne yCTHRIX COOOIIEHHH ¢ Mpe3eHTalle, TOATOTOBIEHHBIX M0 MEPEYHI0 HCTOYHUKOB, PEKOMEHIOBAHHBIX

MperoiaBaTeeM
Tema 1.3 OCHOBHOE COZIep)KaHHe OK 1
CTpykTypHO- TeopeTtuueckoe o6ydeHne 2 OK 2
(yHKIHOHATbHBIE
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(paxTopBbI
HACJIeCTBEHHOCTH

IXpomocomuas Teopust T. Moprana. CTpoeHre XpoMocoM. XpOMOCOMHBIN HA0OP KIECTOK, TOMOJOTHYHBIC 1 HETOMOJIOTHYHBIC XPOMOCOMBEI,
raryIOWIHbIN U AUIUTonHbIH Habop. Hyknewnosie kucnotel: JTHK, PHK HaxoxmeHue B KIETKe, UX CTpOCHUE U (DYHKIMU. MaTpudHbIe
MPOIIECCHI B KJICTKE: PEIUTHKALNSA, OHOCUHTE3 Oelka, perapanus. [ eHeTH4eCKUil KO/ M ero CBOMCTBa

[IpakTHyeckoe 3ansTHE 2

Pemenue 3a1a4y Ha onpeiesieHHE IOCIE0BATEIbHOCTH HYKISOTHI0B, aMUHOKHUCIIOT B HOPME U B CIIy4ae H3MEHEHHsI OCIJIEI0BATEILHOCTH

HykieotunoB JTHK
Tema 1.4 O0men OCHOBHOE coJiep)KaHue OK 2
BEIULECTB H Teopernueckoe oOyueHHe
npeBpalieHne i ; Yy ; T 5 - -
DHEPIHH B KJIETKe. OHATHE META0OMH3M. ACCHMUIALNS 1 IMCCHMUNAIIA — ABE CTOPOHBI MeTabousMa. Trrbr 0OMeHa BemecTs: aBTOTPO(HBIHN 1 reTepoTPOHBIH,

a3poOHBIN 1 aHa’poOHBIH. [TnacTnieckuit oomMeH. PoTocuHTE3. XEMOCHHTE3
Tema 1.5 ’KnuzHennsblii OCHOBHOE coJiepKaHUe OK 2
UMK KACTKH. Muros. TeopetHueckoe 0OyueHHE OK 4
Meiio3. = i

KiieTo4HbIN MK, €ro Neproabl. MUTO3, €ro CTaJuK 1 NPOUCXOISIINE IpoLiecchl. bronornyeckoe 3HaueHne MuTo3a. Melo3 U ero craaum.

[ToBenenue xpomocoM B Meitoze. Kpoccunrosep. buonorudeckuii cmbici Meiio3a
KonrponbHast padora [MoseKy sIpHBIH yPOBEHb OPTraHNU3aIMN >KUBOTO 2
IPasmen 2.CtpoeHre U pyHKIIUH OPTaHU3MOB. 20
Tema 2.1 Ctpoenne |OCHOBHOE COEpKAHUE 2 OK 2
OpraHusma TeopetHueckoe 00yueHHE OK 4

IMHOTOKJIETOYHbIE OPTaHU3MBbl. B3aMOCBS3b OPraHOB M CUCTEMBI OPI'aHOB B MHOTOKJIETOYHOM OpraHn3Me. ['oMeocTas3 opraHusMa H ero

MoJ/iepKaHue B IPOIIECCE XKU3HEASSTENEHOCTH
Tema 2.2 ®opMbl OCHOBHOE cofiepKaHHe OK 2
Pa3sMHOKEHMs TeopeTnueckoe o6ydeHne
opranusma

dopmbl pa3MHOKeHNS OpraHu3MoB. becriosioe 1 mosjoBoe pasmMHokeHue. Buibl 6ecrionoro pasmMHoxkeHus. [lonoBoe pazmuoxenue. ['amerorenes

ly >kuBOTHBIX. CriepmaToreHes u oorene3. CTpoeHHe MOJIOBBIX Ki1eToK. OIuIoJoTBOpEeHHe
Tema 2.3 OnTorene3 |OCHOBHOE CO/IEpKAHHE 2 OK 2
[PACTEHUI, ’KHBOTHBIX OK 4
W YeJI0BEeKa

Teopernueckoe o0yueHHe 2

>
b




MunuBuyasHOE pa3BUTHE OPraHU3MOB. DMOpuorenes u ero craguu. [loctamOpronansHblil neproa. Craaun nocTaMOPHUOHATIBHOTO PA3BUTHS Y
PKUBOTHBIX U uenoBeka. [IpsiMoe u Hempsimoe pa3BuTHe. buonoruueckoe craperue u cMepTs. OHTOTeHe3 pacTeHuil

Tema 2.4 OCHOBHOE cofiepKaHHe 6 OK 2
3aKoHOMEpHOCTH Teopetuueckoe 06yueHHE 4 OK 4
HACJe10BaHUS

OCHOBHBIC TIOHITHS T€HETHKH. 3aKOHOMEPHOCTH 00pa3oBaHus raMeT. 3akoHbl ['. Menaens (MOHOTHOPHIHOE U MOJUTUOPUIHOE CKPCIIUBAHNIE).
IB3aumoieiicTBre T€HOB

[IpakTHueckoe 3aHsATHE 2

IPemenne 3aa4 Ha ONpeACJICHUC BEPOATHOCTU BO3HUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB IIPU MOHO-, 1U-, HOJ'II/IFI/I6pI/I,Z[HOM n
AHAJIU3UPYIOLIEM CKPCUIMBAHUU, COCTABJICHUC I'CHOTUIIMYCCKUX CXEM CKPCIIMBAHUA

Tema 2.5 CuensienHoe (OCHOBHOE COIEpKAHHE 2 OK 1

HacJIe10BaHue TeopetHueckoe 0OyueHHE OK 2
NPH3HAKOB OK 4
Bakonsl T. Moprana. ClieneHHOe HacjleI0BaHNe TeHOB, HapyIIeHHe clennenus. HacneoBaHue NpU3HAKOB, CHEIUIEHHBIX C TOJIOM

Tema 2.6 OcHOBHOE coJiep:KaHue 4 OK 1

3aKonoMepHOCTH Teoperudeckoe oOydueHHe 2 OK 2
H3MEHYHBOCTH - OK 4
13MeHYMBOCTH IPU3HAKOB. BUIbI N3MEHUYMBOCTH: HAC/ICICTBEHHAS I HEHACIEACTBEHHA. 3aKOH TOMOJIOTHYECKHUX PSIJOB B HACJIEICTBEHHOM

m3meHunBoctu (H.M. BaBuios). MyTarpionHas TeopHust ©3MEHYMBOCTH. BuUbl MyTaInii 1 MpUYMHBI X BOSHUKHOBeHH. KaproTum yenoBexa.
HacnencteeHHsle 3a001eBaHus YenoBeKa. [ eHHbIE 1 XPOMOCOMHBIE 00JIE3HU UesioBeKa. bosie3HH ¢ HaceICTBEHHOM MpepacioNoKEeHHOCTBIO.
3HaYeHNE METUIIMHCKOM IeHeTHKH B MIPEIOTBPALICHUH U JICUCHUU TeHETHYECKUX 3a00IeBaHN UyeIoBeKa

HpaKTI/I‘ICCKOC 3aHATHUC 2

IPemenne 3a/1a4 Ha OIPEACJICHUC TUTIA MYyTallUU IpH Nepeaavdc HACJICACTBEHHBIX ITPU3HAKOB, COCTABJICHUC N'CHOTUIIMYCCKUX CXEM CKPCIIMBAHUA

Konrponbhas padora | CTpoeHue u GyHKIIMH OpraHu3Ma 2
IPazien 3.Teopust 3BOIIOLUN 9
Tema 3.1. Uctopuss  |(OCHOBHOE COJiepKaHUE 3 OK 2 OK4
PBOJTIOLMOHHOTO Teopernueckoe oOyueHHne 3
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Y4eHHH. [MepBbie sBomrounonnsie konuenuuu (JK.b. Jlamapk, XK.JI. Brod¢don). DBomronmonnas reopus Y. lapBuHa. CHHTETHYECKas TEOPUS IBOJIIOLNH U
MMHKPOIBOJIIOLHUS €€ OCHOBHBIC ITOJIOKEHHUS.

MuxpoaBosmonust. [Tomysiiust Kak 3JeMeHTapHast €IMHHULA SBOJIIONUH. | eHeTHYeCKre OCHOBBI SBOJIIOLUH. DIIeMEHTapHbIE (PaKTOPBI IBOJIOLUH.

EcTecTBEeHHBIH 0TOOP — HAIPABISIOMNN (GaKTOp IBOIIONIH. BiumooOpazoBanue Kak pe3yinbTaT MUKPOIBOJIIOIHA
Tema 3.2. OcHOBHOE coJiepKaHue OK 2 OK4
Makpoosotouus. TeopeTnueckoe o6ydeHne
Bo3HMKHOBEHHE U
pasBHTHE KM3HHM HA Maxpossomorust. @opmbl 1 0CHOBHBIE HanpaBieHHs MakposBomronnn (A.H. CeseprioB). IlyTn nocTikeHns OHOIOTHYECKOTO Mporpecca.
Bemre CoxpaneHne 6nopasHoobpasus Ha 3emie.

['MnoTe3bl ¥ TeOpUK BOSHUKHOBEHUS JKU3HK Ha 3emiie. [1osiBeHre epBhIX KIETOK U MX 3BOJrouUs. [IpoKapHOThl U 9y KapHOTHI.

ITpoucxoskaeHne MHOTOKJICTOYHBIX OPTaHM3MOB. BO3HUKHOBEHNE OCHOBHBIX IIAPCTB SYKApHUOT
Tema 3.3. (OcHOBHOE coJiep:KaHne 4 OK 2 OK4
TIpOCX0KACHHEUEN0 | Toonerimeckoe 0OyUCHNE
BeKa — AHTPONOIeHe3

IAHTpPOIOJIOTHSI — HayKa O yenoBeke. CucTeMaTHiecKoe MoJIoKeHHe denoBeka. CXOCTBO M OTIMYHS YEIOBEKa C )KUBOTHBIMU. OCHOBHBIE CTaINH

AQHTPOTIOTeHE3a. DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa.

UenoBeueckne packl M UX €IMHCTBO. Bpems 1 ImyTH paccenenus yenoBeka 1o mianere. [Iprcnoco01eHHOCTh YesioBeKa K pa3HbIM yCIOBHAM

cpezbl
IPaznern 4.Okonorus 15
Tema 4.1. (OcHOBHOE coJepKaHue OK 1 OK2
JKosIornyecKue Teopetudeckoe oOydeHue OK7
(axTopbl U cpeabl
R Cpezbl 0OUTaHKs OPraHU3MOB: BOJHAS, HA3EMHO-BO3/Iy1IIHAs, TOYBEHHAs, BHyTPHOPraHU3MeHHas. OU3HKO-XMMUYECKHe 0COOEHHOCTH Cpell

oOuTaHus oprann3mMoB. [IprcnocobaeHus OpraHiu3MOB K KHU3HU B pa3HbIX cpeax. [lonsarue skonorunyeckoro dakropa. Kinaccudukarms

brosorndeckux Qakropos. [IpaBmio muanmyma tO. JInbuxa. 3akon TonepantHoctu B. lendopaa
Tema 4.2. [Tonyasiuus,OCHOBHOE cOoiepKaHKE OK 1 OK2
coobutecrsa, TeopeTnueckoe o6ydeHHe 2 OK7
DKOCHCTEMbI

(JKOJIOTHYeCcKask XapaKTePUCTHUKA BUIA H MO, JKOJIOTHYECKast HUIIA BH/IA. DKOJIOTHYECKHE XapakTepucTuku nomyssimun. CooOriecTBa u

brocucTeMbl. brorneHo3 u ero crpykrypa. CBs3u MeXIy Oopranu3Mamu B 6uorieHo3e. CTpyKTypHBIE KOMITOHEHTHI 3KOCHUCTEMBI: TIPOAYIIEHTHI,

KOHCYMEHTBHI, peayleHTbl. KpyroBopoT BEIIeCTB M MOTOK SHEPTHH B 3KOCUCTEME. Tpodudeckue ypoBHH

IIpakTryecKoe 3aHITHE 2
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Tpoduueckue nernu u cerr. OCHOBHBIE ITOKA3aTeNN YIKOCUCTEMBI. buomacca 1 npoayKiys. DKOJIOrHYecKrue MUpaMuIbl YUcel, OnoMaccsl 1
pHepruu. [IpaBuo mupaMuAbl SHEPTUU.

Perenne MpakTHKO-OPHEHTUPOBAHHBIX PAaCYETHBIX 33/IaHUH 110 IIEPEHOCY BEIIECTBA M SHEPTHH B SKOCHCTEMAX C COCTaBJICHHE TPOPHUECKUX
Lenei u nmupamMu OMoMacchl ¥ SHEPTHA

Tema 4.3. Buocdepa - (OcHOBHOE coepkaHue OK1
r100a1bHas Teopetndeckoe oOydenne OK2
PKOJOrHYecKast — OK7
— Brocdepa — xuBas obomouka 3emin. Pazsutre npeacrasienuii o Ouoctepe B Tpynax B.1. Bepranckoro. Obmacti 6mnocheps! u ee

koMnoHeHTsI. JKuBoe BemecTBo Grochepsl U ero QyHKIMH.

3akoHOMEpHOCTH cyliecTBoBaHus 6rocdepbl. OcobeHHOCTH OHocheph! Kak ri1odanbHOI sKocucTeMbl. JJuHaMUueckoe paBHOBecHe B GHochepe.

KpyroBopoThI BELIECTB M GHOTCOXUMUYECKUE IUKIIBL. | T00GaNbHbIe 3KOIOrHUecKrue TpoOIeMbl COBPEMEHHOCTH
Tema 4.4. Biusitnue  |OCHOBHOE cO/IepKaHHE OK1
AHTPONOTCHHBIX Teoperuueckoe 00yueHHE OK2
(axkTopoB Ha . > v OK4
Gnochepy IAHTpOTIOr€HHbIC BO3/eHCTBHS Ha Orocepy. 3arpsi3HeHHs KaK BHJ] aHTPOIIOT€HHOTO BO3/EHCTBIS. AHTPOIIOTCHHbBIC BO3/ICHCTBUS HA OK7

atMmoc(epy. BosaeiicTBus Ha ruapocdepy. BosaeiictBust Ha nurocepy. AHTPOIIOTeHHbBIE BO3/ACHCTBUS HA OMOTHYECKHE COOOIIECTBA.

'YTayOIeHHO M3Y4ar0TCsl OTXO/bI, CBA3aHHBIC C OMPEICICHHON MPO(ECCHeil/CrIeIHaTbHOCTHIO

IIpakTuueckoe 3aHsaTUE

[Mpaktuueckoe 3anstue «OTXOIbI IPOM3BOACTBAY. Ha ocHOBE (emepanbHOr0 KIacCH(HKAIMOHHOTO KaTAIora OTX0I0B OMPEIeIsTh KIace

OITACHOCTH OTXOJIOB; arperaTHoe coCcTosHie U (U3HUecKyIo GpopMy OTX0J10B, 00pa3yrONMXCs Ha paboueM MecTe / Ha Tanax Mpou3BOJCTBA,

CBSI3aHHBIC C OTPEICIICHHON POQECCHeH/CrieIManbHOCTHIO
Tema 4.5. Biausnue (OCHOBHOE coJepKaHue OK2
CONUATLHO- TeopeTndeckoe 00ydeHre OK4
DKOJIOrHYeCKUX OK7

(axTopoB Ha
310pPOBbeE Yea0BeKa

3HOpOBLC U €10 COCTaBJIAOLIHUE. q)aKTOpI:I, IMOJIOKUTCIIBHO U OTPULATCIIBHO BJIMAIOINEC HA OPpTaHU3M YCJIOBCKA. Hpo6neMa TCXHOI'CHHBIX
BOSHGﬁCTBHﬁ Ha 3J0POBbLC YCJIOBCKA (3J'IeKTpOMal"HI/ITHI)I€ I10J14, OBITOBAs XHUMHUs, H30BITOYHBIE IOyMbI, paaranus 1 T.H.). A,HaHTaL[I/IH OopraHmusMma
ICJIOBCKaA K q)aKTOpaM Opr)KaIOIIICﬁ Cpeabl. HpI/IHIII/IHBI (1)0pMI/Ip0BaHI/I$I 3[[0p0BLec6epera}0mero IIOBCACHU. duzndyeckas aKTUBHOCTD U
BA0POBLE. Buroxummdeckre acreKTh palrOHAJIbHOI'O IMUTAHUA

JlaGopatopHble 3aHATH

UlaGopatopnas padota «BiusiHne abuotndecknx (GakToOpoB Ha 30POBhE YEIOBEKA U €T0 pabOTOCTIOCOOHOCTHY

[MpoBecTH TMYHBIC HAOTIOACHUS BO BHEYYEOHOE BPEMsI BIIMSHUS BRICOKOTO H HU3KOTO aTMOC(EPHOTO JaBIICHUS, BBICOKOW M HU3KOH
TeMIepaTypbl BO3yXa, BEICOKOW ¥ HU3KOH BIIAYKHOCTH HAa CAMOYYBCTBHE U pab0TOCTIOCOOHOCTh. OO0OOUINTE NOTYYCHHBIC JINYHBIC CBEICHUS B
CBOJIHYIO TaOJHILy U CAEIATh BBIBOABI H PEKOMCHIAIIHH.
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B Tom yucie l'[pO(bCCCI/IOHEU'II)HO'OpI/IeHTI/II)OBaHHOC COACpIKaHue na6opaTopHHx pa60T

KonrponbHas padora 1
[TeopeTndeckue aceKThl FKOJIOTHU
IIpogeccHOHAIBLHO-OPHEHTUPOBAHHOE COAepKaHue (CoAepKaHue NPUKJIATHOTO MOAYJIsT)
Pasznena 5. buojiorus B ;KM3HHA 8 OK2
Tema 5.1. OCcHOBHOE coJiep)KaHue 8 gi‘; K11
buoTexunoioruu B Teopetuueckoe 06yueHHE 2 o
YKM3HH KaK10T0 >
broTexHOMOTUs Kak HayKa U Mpou3BoAcTBO. OCHOBHBIEC HANPABJICHHs COBPEMEHHON OnoTexHosoruy. Meto sl OnotexHonoruu. OObeKThI
OHOTEXHOIOTHH. DTHKA OMOTEXHOJIIOTHYECKNX U TeHETHIECKUX 3KCIIEpUMEHTOB. [IpaBuia nmoncka u aHamm3a 6M03KOJIOrHIecKO HH(POPMAIIH
M3 pa3INYHBIX NICTOYHUKOB (HaydHas ¥ ydeOHO-HaydHas JINTepaTypa, CpeICTBa MacCOBON HH(pOPMAIHH, ceTh IHTepHET U Apyrue)
[IpakTHyeckne 3aHATHA
Keiicer Ha aHamM3 nHGOPMANNH O HAYYHBIX JOCTI)KEHHSAX B 00JIACTH T€HETHYECKUX TEXHOJIOTHH, KIIETOYHOW MHXEHEPHUH, TUIIEBBIX
OMOTEXHOIOTHH. 3aluTa Kelca: MpeACTaBICHNE PE3yJIbTaTOB PEIICHNs KEHCOB (BBICTYIUICHHE C MIPE3CHTAINEH)
B ToM unciie npodeccHOHAIBHO-OPHEHTHPOBAHHOE COAeP:KAHUE PAKTHYECKOr0 3aHATHSA 2
Tema 5.2 (OCHOBHOE coJepKaHue 4 OK1
buotexnonorny 1 [paKkTHUECKUE 3aHATHS 4 OK2
TEXHUYECKHE CUCTEMBI - OK4
PazBuTHE GHOTEXHOJIOTHH C IPUMEHEHHUEM TEXHUYECKUX cUCTeM (OHMOoMHKeHepHs, OnonHpopmaTrika, OMOHMKA) U X IPUMEHEHHUE B )KU3HU 2 OK7 K1 1
eTOBEKa, TIOMCK M aHATN3 HHPOPMALIUH U3 PA3INYHBIX HCTOYHUKOB (Hay4dHas U yueOHO-Hay4dHas JIUTepaTypa, CPeICTBA MaCCOBOH ’
nHpopmanum, cetb UHTEpHET U Ipyrue)
Keiicbl Ha aHamM3 HHGOPMAIIMHU O Pa3BUTHH OMOTEXHOJIOTHII C IPUMEHEHHEM TEXHUUECKUX cucTeM (110 rpyrnam)
Bammrta Keiica: [IpencraBneHne pe3yabTaTOB pelIeHUs KeHCOB (BBICTYIUICHHE C IPE3eHTAINEH)
[TpomexyTOoUHas
aTTecTalus 1o [ndepeHInpoBaHHbIH 3a4eT
IMUCIUIIHE
Bcero: 72
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3. CHIEHUABHBIE YCJIOBUSI PEAJTU3ALIAN MMPUMEPHOU
AJAIITUPOBAHHOU ITPOI'PAMMBI YYEBHOU JUCIIUITJIMHBI

3.1. Tpe6oBaHMS K MUHUMAJILHOMY MATEPUAJTIBLHO-TEXHHYECKOMY 00ecnedeHH o
Peanuzarus mporpammel TpeOyeT HaTu4YKe y4eOHOTO KaOuHEeTa OMOJIOTHH.
O6opynoBanue yueOHOT0O KabUHeTA:

- ayTUTOPHBIN KOMIUIEKT y4eOHUKOB

- TUIAKTUYECKUE MaTepHaIIbl (3aaHus 111 KOHTPOJILHBIX PadoT, U pa3HbIX BUIOB
OLICHOYHBIX CPEICTB, TP PEPEHIIMPOBAHHOTO 3a4eTa U IIp.);

- TEXHUYECKHE CPEJICTBA 00yUeHUs (TIEPCOHATBHBINA KOMITBIOTEP C JTUIICH3UOHHBIM
POTPaMMHBIM 00€CTICUeHHEM; MYJIbTHMEIUIHBIA TPOSKTOP; SKPaH, BHIXO/] B JIOKALHYIO CETh),
MUKPOCKOII, MUKPOIIPENapaThI;

- 3a51bI (OMOIMOTEKA, YUTATBHBIN 3aJT C BEIXOJIOM B CeTh MIHTEpHET).

Opranuzanus 00pa3oBaTeIbLHOrO MpoIiecca JUIs JHUI ¢ HApyIICHUSMHU 3PSHHUs HalpaBiieHa

Ha CO3JaHHe CIICHUAIbHBIX YCIOBHH, OOCCICYMBAIONIMX OPraHU3alMI0 00pPa30BaTEIHLHOTO
nporecca, Noxy4eHue KMU Ipo(heCcCHOHATBHOM OATOTOBKH U MPO(eCCHOHATLHOTO 00pa30oBaHHMs
C y4eToM TpeOOBaHUil phIHKA TPY/a U NEPCIEKTUB Pa3BUTHS NPODECCHid, a TAKIKE YCIOBHMA LIS
UX COLMATIbHON aJanTaliy 1 HHTETPAllii B OOIECTBEHHYIO HHPPACTPYKTYPY.

JInsi KaueCTBEHHOW OpraHu3anuy 00pa30BaTEIbHOTO MPOLIECCa VIS JIUIL C HAPYIICHUSIMU
3peHHUsI HEOOXOIUMO pelaTh CIEAYFOIINE 3a1a4H:

- pa3paboTKa TEXHOJIOTHIA O0YICHHUS,

- UCITIOJIb30BAHNUEC TCXHUYCCKUX CPCACTB O6yquI/I$I B COOTBETCTBHHU C HO30JIOFI/I€I>’I;

- CO3/IaHUE CUCTEMbI HH(POPMALIMOHHOTO 00eCICYCHUS KOMITJIEKCHO# PO eCCHOHABHOI,
COLIMAIBHOM U MCHXOJIOTMYECKOHN aanTanuy 00y4aromierocs;

- TOBBILICHHE KBATH(HUKALUKM IIEJarOTHYeCKUX KaJpoB B BOIPOCAX, KACAIOLIUXCS
WHKJIFO3UBHOTO 00pa30BaHMsI.

Cpennee mnpodeccroHanbHOe 00pa3oBaHWE IJIMII C HAPYIICHUSIMH 3pPEHUS JOJDKHO
OCYHIECTBIISITECS. B COOTBETCTBHM C (peepalbHBIM T'OCYIapCTBEHHBIM 00pa30BaTEIIbHBIM
CTaHJapTaM Ha OCHOBE 00pa30BaTEIbHBIX MpPOTrpamM, aJalTUPOBAHHBIX U1 OOy4YEHMs JIUI[ C
HApYUICHUSIMA ~ 3pPEHUsl C  KCIOJb30BAaHMEM  CICIHAJIBHOTO  y4eOHO-METOHYECKOTO
COIPOBOXK/ICHUSI.

B 00yueHnn v ¢ HapyIIeHUSIMU 3pEHHUS HCTIONIB3YIOTCS ClIeHaibHbIe 00pa3oBaTelbHbIC
yCJIOBUS, TPHU3BaHHBIE OOJETYUTh YCBOEHHE WHPOpPMAIMM W OOECHEUUTh MPOPHIAKTUKY
ACTEHMYECKHUX COCTOSHHH M TICHXO3MOLMOHAIBHOTO HANpPsDKEHHS, MOBBILICHHE (U3NYECKOH U
YMCTBEHHOU pabOTOCIIOCOOHOCTH:

- UCITIOJIb30BAHHUEC JOMOJHUTCIIBHBIX NHANBUAYAJIbHBIX W TOATPYIITIOBBIX 3aH$ITI/Il>’I;

- PEryJupOBaHHE TPYIHOCTH M CIOKHOCTH 3aJaHUM TaK, 4TOOBI OHU COOTBETCTBOBAIU
BO3MOXKHOCTSIM O0YYaOIIMXCS C COMaTHYSCKUMU 3a00ICBAHUSIMU;

- BapbUPOBAHUE UCTOYHUKOB CAMOCTOSTEIILHOTO U3YUCHHS MaTepHaa;

- BapbHPOBaHHE CIOXHOCTH KOHTPOJIBHBIX BOIPOCOB NPH CAMOCTOSTEILHOM U3y4YCHUH
Marepuana;

- npuMeHeHue A HEepeHIIMPOBAHHOTO WHCTPYKTaXKa MPU BBITOJHEHUH MPAKTHUECKHX
pabor;

- I JTy4dIIero YCBOCHHA O6yanOHII/IMI/IC5[ HCIIOJIB3YEMBIX TCPMHUHOB PCKOMCHIAYCTCA
oopmiieHHE OMOJHUTENBHBIX 3alUCel Ha JOCKE, Pa3fgaTOYHOr0 Marepualia B MHUChbMEHHOM

dopme;



- IpeAbsABICHUE M3Yy4aeMOro Marepuasga ¢ ONOpoil Ha pas3IM4HbIE aHATU3ATOPbI (CIyX,
3peHue, 0csA3aTeIbHbIE aHAIU3ATOPbI);

- YETKOE COOJIOJCHHE ANTrOpUTMA 3aHATHS WU 3aJaHUM A CaMOCTOSTENLHOW paboThI
(Ha3pIBaHME TEMBI, MMOCTAHOBKA IIEJIM, COOOLICHME M 3alKCh IUIaHA, BBIICICHHUE OCHOBHBIX
HOHSITUN U METOJIOB UX U3yUEHUS);

- Oosiee yacThlil OT/BIX, CMEHA BUAOB AEATEIBHOCTH, M1ay3bl 10 XOY 3aHATHH;

- MakCHUMaJbHOE€ paclIupeHue oO0pa30BaTEIbHOTO MPOCTPAHCTBA 33 CUET COLMAIBHBIX
KOHTAaKTOB C LIMPOKHUM COLILYMOM;

- aKTUBU3ALUS BCEX KOMIIOHEHTOB y4E€OHOH NesATeIbHOCTH.

[Ipu HanMuMy 3aMpPOCOB JINILL C HAPYIIEHUAMHU 3pEHUS WK 110 PEKOMEHIalluy Iearora-

NICUXO0JIoTa Ui NOpPEACTaBICHUs Yy4yeOHOro MaTepuaja CO3[al0TCsid KOHTEKCTHBIC
WHAUBUAYaIbHO OPUEHTUPOBAHHBIE MYJIbTUMEAUNHBIE IPE3EHTALIUY.

OOyuaronmmMest MPEIOCTABISAIOTCS YCIYTH ThIOTOpa Ha NPOTSDKEHHHM BCETro Iepuoja
o0Oy4eHusl.

Peanuzanus npumepHoil paboueil mporpaMmbl  TpeOyeT Haiauuusi KaOUHeTa,
000pyA0OBAaHHOTO C YY€TOM OCOOBIX MOTPEOHOCTEN 00yUYaIOIINXCS.

IlepeueHp crnenuanbHBIX TEXHUUYECKUX CPEACTB U IMPOTrPaMMHOI0 oOecredeHus A
00y4€HHUs CTYJIEHTOB C HApyIICHUSIMU 3PEHUS:

- JTUCIUICH C HCIIOJIb30BAHHEM CHUCTeMbl bpaiins (penbedHo-TodeuHbld mpudt) 40-
3HAKOBBIN WK 80- 3HAKOBBIN, WJIM MIOPTATUBHBIN TUCILICH;

- IPUHTEP C MCIIOJIL30BAaHUEM CHCTEMBI bpaiiist (penbeHo-ToueyHbIi mpudr);

- IpOrpaMMa SKPaHHOTO JOCTyIa C CUHTE30M PEUH;

- IpOrpaMMa SKPaHHOIO yBEJINYCHUS;

- pemakTop TekcTa (mporpamma [yl IepeBoja oObldHOro mpudTa B OpallieBCKU U
00paTHo);

- nporpammel cunTe3a peun T 1S (Text-To-Speech);

- YUTAIOIIAs MallINHa;

- CTallMOHAPHBIN JIEKTPOHHBIN YBEJINUUTENb;

- PyYHOE€ yBEJIMYUBAIOLIEE YCTPONUCTBO (MOPTATUBHAS 3JEKTPOHHAS JIyla) IEKTPOHHBIN
YBEJIMYUTEND ISl YAAJIEHHOTO TPOCMOTpA.

PexomeHyeMblli KOMIUIEKT OCHAIlEHHWsI [UIl CTAallMOHAPHOTO pabodero mecra i
CITa0OBUISIIETO MOIH30BATENS: IEPCOHANBHBIN KOMIBIOTEp ¢ OonbiuM MOoHUTOpOM (19-24"), ¢
nporpamMMmoil skpanHoro nocrtyna JAWS, mporpammoii skpanHoro ysenundeHus MAGic) u
JMCIIIIEEM, HCTIONIB3YIOIINM cucTeMy bpaiins (penbedHo-ToueyHOro mpudr).

B nensx xoMQopTHOro AOCTyna Jull ¢ HapyLIEHUSIMH 3PEHHS K 0Opa30BaHUIO MOXKET
HCIIOJIb30BAThCSl TMEPCOHAJIBHBIA HOYTOYK JUIsl IpHeMa-lieperadd ydyeOHoW HH(popManuu B
JOCTYIHBIX opMax.

B nemsx peanmzanuu npuMepHOW pabodeil mporpaMMbl MPEAYCMOTPEHA BO3MOXKHOCTH
00y4YeHHsI C MCIIOJIb30BAaHUEM MHCTPYMEHTapusi, IPEJCTaBICHHOr0 B NeyaTHO! (opme, B hopme
AJIEKTPOHHOI'O JJOKYMEHTA.

IIpu peanu3anuMu  aganTUPOBaHHOW  OOpa30BaTEIbHOM  MPOrpPaMMBI  CPEJIHETO
npo¢eCCHOHATBHOTO 00pa30BaHus Ui MHBAJIUAOB U JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pPOBbSl CO3/AIOTCSI CIEHUalbHbIE paboyre MecTa C y4eTOM HapyLIeHHBIX (QYHKIUH U
OTpaHUYEHUN UX >KU3HEJECATEIIbHOCTH B COOTBETCTBHUHM C TPEOOBAHUAMHU, YTBEPKIACHHBIMU
npukazoM Munucrepctsa Tpyaa Poccuu ot 19 Hos6pst 2013 rona N 685H.



3.2. UudopmanuonHoe obecnevyeHue 00ydeHust

1. Ins1 peanuzauu nporpamMmbl OMOIHOTEUHbIH (POH]T 00pa3oBaTEeIbLHON OpraHU3alun
MMEeT IeYaTHbIE U AIEKTPOHHBIE 00pa3oBaTeNbHbIe U HH(OPMALIMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHBIE [T UCTIOIb30BAHUS B 00pa30BaTEIHHOM MPOLIECCE, HE CTapIIe MATH JIET C
MOMEHTA U3/IaHHUS.

DnekTpoHHas OMbIMoTEeUHas cuctema Znanium.com

3.2.1. OcHOBHBIE NIeYaTHbIE U3TAHUSA:
1. ITaceunuk B.B. buonorust (6a3oBblii ypoBens).10 ki.-M.IIpocsemenune.2021.
2. [Taceunuk B.B. buonorus (6a3oBsiii ypoBens).11 ki.-M.IIpocBemenne.2022.

3.2.2. DIeKTPOHHBbIE pecypChl

l.www. sbio. info (Bcs Ouomorus. CoBpemeHHass OWOJOTHsA, CTaThbH, HOBOCTH,
OuOJIMOTEKA).

2.www. window. edu. ru (EmmHoe OKHO nmocTyma K oOpa3oBaTelbHBIM pecypcam
WuTepuera no 6uosorun).

3.www.5ballov. ru/test (Tect anst abUTyprUEHTOB IO BCEMY HIKOIBHOMY KYpPCY OHOJIOTHH).

4.www. vspu. ac. ru/deold/bio/bio. htm (TemekoMMyHUKAIIHOHHBIE BHUKTOPUHBI TI0
OMONIOrMK —5KOJIOTHH Ha cepBepe BOpoHEKCKOTo yHUBEPCUTETA).

5.www. biology. ru (buomorus B OTkpeITOM Koyuiemke. CaT COIEPKUT AIEKTPOHHBIN
yueOHUK 1o Ouonoruu, On-line TecTsl).

6.www. informika. ru (OnexTpoHHBIH yueOHUK, OOJIBIION CIIMCOK HHTEPHET-PECYPCOB).

7.www. nrc. edu. ru (buonornueckas kaptuna mupa. Paznen KoMIblOTepHOTO y4eOHHKA,
pa3zpaboTaHHOro B MOCKOBCKOM rOCyAapCTBEHHOM OTKPBITOM YHUBEPCUTETE).

8.www. nature. ok. ru (Pemkme wu wucuesaromme >XuBOTHBIE Poccum — mpoekT
Oxonoruyeckoro neHtpa MI'Y um. M. B. JlIomoHOCOBa).

9.www. kozlenkoa. narod. ru (Ins Tex, KTO y4uTCs caM U YYHUT APYTUX; OYHO U
TUCTaHIIMOHHO, OMOJIOTHH, XUMUH, IPYTUM TIPEIMETaM).

10.www. schoolcity. by (bronorust B Bompocax u oTBeTax).

11.www. bril2002. narod. ru (buonorust ans mkonpHUKOB. KpaTkas, KOMIakTHas, HO
JIOCTAaTOYHO ToApoOHas uHopmauus 1o pasgenam: «OOmas Ouonorus», «boranukay,
«3o0o0morusny, «HenoBek»).



4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJBbHOUN JUCHUILJIAHBI

KoHTpoJib M OLlEHKA pE3ylbTaTOB OCBOCHHS O0O0IIC00pa30BaTENbHON TUCIUTLIMHBI

PaCKpBIBAIOTCS Yepe3 AUCIUILIMHAPHBIC Pe3YJIbTAThl, HAIIPABICHHbIE HA (POPMHUPOBAHUE OOLTHX U

HpO(l)eCCI/IOHaJ'IBHI)IX KOMHeTeHHHI;'I 110 pasjaciiaM U TEMaM COJACPKaHHUA y‘IC6HOl"O Martcpurala.

Ooman
KOMIIeTeH s

Paszgen/Tema

Tun oneHOYHBIX MePONPHSATHIT

Pasnea 1. Kinerka — cTpyKTypHO-
(GyHKIHOHATbHAS eAMHULA KUBOTO

Kontponpras pabdora “MoeKyIspHBI YPOBEHb
OpTaHU3AINH KHBOTO”

OK 02

Tema Nel.l1.
Buonorus xak Hayka

3anonHeHne TabIULEI C OMMMCAHHEM METOIOB
MHUKPOCKOTIUPOBAHHUS C UX JTOCTOMHCTBAMH U
HEIOCTAaTKaMHU.

3anonHeHue Tadbauiel «Bkiaan yueHbIX B pa3BuTHE
OHOJIOTHIY

OK 02

Tema Nel.2.
OOm1ast XapaKTepUCTHKA KU3HH

3aroaHeHHE CpaBHHTCJ’ILHOﬁ Ta6J'H/H_[BI CXO0JACTBA U
pa3n1/1q1/1171 JKHUBOI'O U HE )KUBOTI'O

OK 01
OK 02
OK 04

Tema Nel.3.
Buronornuecku BaKHbIE XUMUYECKUE
COEIMHEHUS

OpOoHTABHBIN 0IpOC

[ToaroToBKa YCTHBIX COOOIIEHUIA C IPEe3CHTAINCH
BemmonHeHue u 3amunTa 1a60paTOpHBIX PaboT:
«Omnpenenenne ButamMuHa C B IPOAYKTax MTUTAHHU»,
«T'unpodpunsHO-THAPOPOOHEIE CBOMCTBA JINTIHIOBY
WHpuBuayanbHbIi ONPOC MO KapTOYKaM

OK 01
OK 02
OK 04

Tema Nel 4.
CTpyKTypHO-(QYHKIHOHAIbHAS
OpraHu3aIus KjIeTok

OueHnBaemMast AUCKYCCHA MO BOIPOCAM JEKIIUH
WHnuBuIyansHbI OIpoc MO KapTodKaM
Pa3paboTka MeHTaIbHOM KapThl 10 KiaccU(uKaum
KJIETOK M MX CTPOEHHIO Ha IPO- U DYKAPUOTHYECKUX
M 10 IAapCTBaM B MMHH I'pyIIax

Brimonnenue u 3amuTa J1abopaTOpHBIX paboT:
«CtpoeHnue KJIETKH (pacTeHHS, )KUBOTHBIE, TPHOBI) U
KJIETOYHBIE BKIIOYEHUS (KpaxMall, KapOTHHOUIBI,
XJIOPOIUIACTBI, XPOMOIIIACTHI)»,

«IIponnmiaemocTs MeMOpaHbI (IJ1A3MOJIH3,
JIETIIIa3MOJIH3)»

OK 01
OK 02

Tema Nel.5.
CTpyKTypHO-()YHKINOHATBHEIC
(aKTOpHI HACIEICTBEHHOCTH

OpOoHTABHBIN 0IpOC

PazpaboTka rinoccapus

Pemenwne 3aau Ha onpeneneHme
MOCJIEI0BATENILHOCTU HYKJICOTH/IOB

OK 01
OK 02

Tema Nel.6.
IIpouecchl MATPUUHOTO CUHTE3A

DpoHTaNBHBIN OIIPOC

WNHauBuayanbHbIi ONIPOC MO KAPTOYKAM

Tect «IIpoueccsl MaTpUUHOTO CHHTE3A»
Pemienuie 3a7a4 Ha onpeiesieHne
MOCTIEI0BATEIEHOCTH AMUHOKHCIIOT B MOJIEKYJIE
6enxa

Pemenue 3anau Ha onpeneneHue
MOCIEJ0BATENBEHOCTH AMUHOKHCIOT B MOJIEKYJIE
OenKa B ciry4ae M3MEHEHUsI 0CIIEI0BaTEILHOCTH
nHykneorunos JJHK

OK 02

Tema Nel.7.

DpoHTaNBHBIN OIIPOC




OK 04

Hexnerounsie ¢popMBbI )KU3HA

IToaroToBKa YCTHBIX COOOIIECHUH ¢ TIPEe3eHTAIMCH
(BUpyCHBIC U ODaKTepUAIbHBIC 3a00JICBAHMUSL.
OO011e MPUHITUITEI HCIIOTh30BAHUS
JICKapCTBEHHBIX BelecTB. OCOOCHHOCTH
MPUMEHCHUS aHTUOMOTHKOB)

OK 02 Tema Nel .. DpoHTaNBHBIN OIIPOC
OOMeH BelecTB U NpeBpalleHue WHnuBuIyanbHEL ONIPOC MO KapTO4KaM
SHEPTHH B KJIETKE 3arojHeHHEe CPaBHUTEIBHON TaOIHUIIBI
XapaKTEepUCTUK TUTIOB OOMEHa BEIIECTB
OK 02 Tema Nel.9. OOcyxeHue 1Mo BOIpocaM JIEKIIUU
OK 04 KuzneHHbIH UK KIETKH. MUTO3. WNupuBuayansHblid ONPOC MO KAPTOYKAM
Meiio3 Pa3paboTka 1eHTH BpeMeHH KU3HEHHOTO [IUKJIa
Pazgen 2. Ctpoenne u pyHkunu Konrponbhas padora ”Crpoenue u QyHKIUH
OpraHu3ma oprasusma’”
OK 02 Tema Ne2.1. OreHnBaeMast TUCKYCCHS
OK 04 CrtpoeHue opranuzma Pa3paboTka MEHTaIbHON KapThl TKAHEH, OPraHOB U
CHCTEM OpPTaHOB OPTaHM3MOB (PACTECHUS,
JKHBOTHBIE, YEJIOBEK) C KPATKOH XapaKTepPUCTUKON
uX HyHKIHN
[NoaroroBka u mpeACTaBICHNE YCTHBIX COOOMICHUH
C Tpe3eHTanuel (MMMYHUTET, HHQEKINOHHbIC
3a00JIeBaHuUs, AIIUACMHUH, BAKIIMHALIUS)
WNHpuBuayansHbIid ONPOC MO KAPTOYKAM
OK 02 Tema Ne2.2. OpOoHTANBHBIN 0IpOC
DOpMBbI pa3MHOKEHUSI OPIraHU3MOB 3arnosjHeHHe TaOIHIIbI C KPAaTKOM XapaKTepUCTUKON
U puMepaMu GopM pa3MHOXKEHHUS OPraHU3MOB
WNHpuBuayansHbIi ONPOC MO KAPTOYKAM
OK 02 Tema No2.3. Pa3paboTka JeHTHI BpeMEHH C XapaKTePUCTUKOM
OK 04 OHTOTeHEe3 )KUBOTHBIX U YEJIOBEKa 9TANOB OHTOTEHE3a OT/AEIBHOM IPyMITON KUBOTHBIX
W 4YeJloBeKa 110 MUKPOTpyIaM
Tect/ompoc
OK 02 Tema No2.4. CocraBieHne JXU3HEHHBIX IIUKJIOB PAaCTEHHH 10
OK 04 OHTOTEHE3 pacTeHni oTnenaM (MOXOBHUIHBIE, XBOIIEBUIHBIC,
MarnopoTHUKOBHU/IHbIE, FOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIC)
OK 02 Tema No2.5. Pa3pabotka rimoccapus
OCHOBHBIE TTOHSTHSI TEHETUKU Tect
OK 02 Tema No2.6. OpoHTAIBHBIN OIIPOC
OK 04 3aKOHOMEPHOCTH HACTIeIOBAHUS VHaMBHYyaNbHBINA ONPOC 1O KapTOYKaM
Tect o Bonpocam JeKunu
Pewenue 3aau Ha onpeiesieHUE BEPOSATHOCTH
BO3HMKHOBEHHMS HACJIEACTBEHHBIX IPU3HAKOB ITPH
MOHO-, JI1-, HOJIUTUOPUIHOM U aHAIM3UPYIOIIEM
CKpPEIIMBaHNH, COCTABJIEHHE TEHOTHITMYECKUX CXEM
CKpeIIMBaHUs
OK 01 Tema Ne2.7. Tecr
OK 02 BsaumMopelicTBue reHOB PazpaboTka rioccapus

WNHauBuayanbHbIA ONIPOC MO KAPTOYKAM
Penrenue 3a1a4 Ha onpeneneHne BEPOATHOCTH
BO3HUKHOBEHUS HACJIECTBEHHBIX IIPU3HAKOB IIPU




Pa3JIMYHBIX THUITAX B3aUMOIEHCTBUS TCHOB,
COCTABJICHUEC T'CHOTUIINYCCKUX CXEM CKPCIIUBAHUA

OK 01
OK 02

Tema Neo2.8.
ClensieHHOe HaclieI0OBaHHEe TPHU3HAKOB

Tect

Paspabotka rimoccapus

WHnuBuyansHbL ONIPOC MO KapTO4KaM
Pemenne 3ana4 Ha onpeesieHHE BEPOSITHOCTH
BO3HHMKHOBEHHMS HACJICJACTBEHHBIX IPU3HAKOB IIPH
CIIETUICHHOM HacJIeJIOBaHUH, COCTABJICHHE
TEHOTHITNYECKUX CXEM CKPEIBAHUS

OK 01
OK 02

Tema Ne2.9.
I'eneTnka mona

Tect

Pa3pabotka rimoccapus

WNHauBuayanbHbIN ONPOC MO KAPTOUKAM
Pemenne 3aga4 Ha onpeeNICHHE BEPOSTHOCTH
BO3HMKHOBEHHS HACIICACTBCHHBIX PU3HAKOB,
CIICIUIEHHBIX C TI0JIOM, COCTaBIICHHE
TEHOTHITNYECKUX CXEM CKPEIBAHUS

OK 01
OK 02

Tema Ne2.10.
T'eHeTunka denoBeka

Tect

PazpaboTka rinoccapus

Pemenne 3ana4 Ha onpeeNieHHE BEPOSTHOCTH
BO3HUKHOBCHHS HACJICACTBCHHLIX IMPU3HAKOB,
HCHOJIb3Ys METOJbI TCHCTUKHN Y€JIOBCKaA,
COCTaBJICHHE TeHOTUNNYECKUX CXEM CKpEIUBaHUS
[MoaroroBka yCTHBIX COOOIIEHHUH ¢ Ipe3eHTalUe 0
HACJIEJICTBEHHBIX 3a00JIEBaHUSX YEIOBEKa

OK 01
OK 02
OK 04

Tema No2.11.
3aKOHOMEPHOCTH U3MEHUYHUBOCTH

Tecr

WNHpuBuayansHbIid ONPOC MO KAPTOYKAM

Pemrenue 3ana4 Ha onpeneneHye TUIIA MyTalluu IPU
nepeaaye HacleACTBEHHBIX IPU3HAKOB, COCTABICHUE
TEHOTUIIUYECKUX CXEM CKPELIMBAaHUSL

OK 01
OK 02

Tema Ne2.12.
Cenekuust OpraHU3MOB

Tect

Paspabotka rimoccapus

WuauBHOYyaNbHEIA OMPOC IO KapTOYKaM
Pemrenue 3amad Ha onpeneeHne BO3MOKHOTO
BO3HHKHOBEHUS HACJIEACTBEHHBIX MTPU3HAKOB 110
CEJIEKLIMH, COCTABJICHHE T€HOTUITMYECKHX CXEM
CKpEIIMBAHHUS

Pasnea 3. Teopus 3BoI00UM

Kontponpnas padora “TeopeTndeckue acIeKThI
SBOJIFOLUU KU3HU Ha 3emie”’

OK 02
OK 04

Tema 3.1.
HCTOpI’IS{ 9BOJIFOLITUOHHOTI' O y‘-IeHI/IH

OpOHTANIBHBIN 0IIPOC
WNHpuBuayanbHbIi ONPOC MO KAPTOUKAM
Pa3paboTka JeHTH BpeMeHH pa3BUTHA
9BOJIIOLIMOHHOTO YYEHUS

OK 02

Tema 3.2.
Muxkpo3BoIIOLHS

DpOoHTANIBHBIN 0IIPOC
WuauBHayanbHBIA ONPOC MO KapTOUKaM
PazpaboTka rioccapust TEpMUHOB

OK 02

Tema 3.3.
MaxkposBomonus

OneHuBaemMasi IUCKyCCHUs
PaspaboTka rioccapus TepMUHOB

OK 02
OK 04

Tema 3.4.
Bo3HUKHOBEHHUE U Pa3BUTHUE KU3HU Ha
3emie

DpOoHTANIBHBIN 0IIPOC

[MoaroroBka 1 mpeACTaBICHUE YCTHOTO COOOIIECHHS
U JICHTbl BDEMEHU BO3HUKHOBEHUS U Pa3BUTHSA
JKABOTHOI'O U PaCTUTEIILHOIO MUPA




OK 02 Tema 3.5. DpOHTABLHBIN OIIPOC
OK 04 IIpoucxoxxaeHue uenoBexa — WuauBHayanbHBIA ONPOC MO KapTOUKaM
aHTPOIIOTCHE3 Pa3paboTka JeHT BpeMEeHH U MEHTaJIbHBIX KapT Ha
BEIOOD:
“OBoIoINs COBPEMEHHOT0 uenoBeka”, “Bpems u
IIyTH pacceleHus 4yeaoBeka 1o miaHere”, “BausHue
reorpadruecKoil cpeabl Ha MOP(OIOTHIO 1
¢usnonoruro gemoreka”, “UemoBedeckue pacer’,
o0cyxneHue
Paznen 4. dxoJiorus Kountpoubnas pagora “Teoperuueckue
aCMeKThI IKOJIOTun”
OK 01 Tema 4.1. Tect 1o 3K0NIOTHYECKUM (PaKTOpPaM U CpeaM KU3HU
OK 07 Okonorndeckre GakTOPsl U CPEIbI OpTaHU3MOB
KHU3HU. WuauBuUyanbHBIH ONPOC MO KapTOUKaM
OK 01 Tema 4.2. CocTaBieHHE CXEM KPyrOBOPOTa BELLECTB,
OK 02 [omymsatus, cooO1ecTBa, SKOCHCTEMBI |MCTIONB3YS MaTSPHANBI JICKIHH
OK 07 Pemienue mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3aJJaHMi TI0 TIEPEHOCY BEIeCTBA U SHEPTUH B
9KOCUCTEMAX C COCTaBIICHUE TPOPUUESCKUX LTI 1
UpaMu 6MOMAacChl U SHEPTHU
WHauBuayanbHbIN OIPOC IO KAPTOUKAM
OK 01 Tema 4.3. OreHuBaeMast TUCKYCCHS
OK 02 Buocdepa - rnodanpHas Tect
OK 07 JKOJIOTMYECKas cucTtemMa WNHauBuayanbHbIN ONPOC MO KApTOUKAM
Pemenne mpakTHKO-OPHEHTHPOBAHHBIX PAaCYETHBIX
337124 Ha OTIpeIeTICHUE TUTONAa Il HaCAKICHUH IS
CHIDKCHUSI KOHLICHTPALNH YTIICKHCIOTO ra3a B
aTMoc(epe CBOEro pernoHa Mpo>KUBaHMS
K 1.1 [podeccronanpHO-opreHTHpOBaHHOE |/ depeHITpOBaHHBIN 3a4eT
coJiep)KaHne
KOHTpOHL u OILICHKAa PE3YJIbTATOB OCBOCHHA IIporpaMMmabl OCYHICCTBJIACTCA

npenoaaBaTeyiIcM B IPpOUECCC U3YUCHUSA JUCHUIIIINHBI.

OOyuaromyecss ¢ HapylLICHUSIMH 3PEHHUS JIOJDKHBI OBITh OOECIEeYeHbl MEeYaTHBIMU U
AJIEKTPOHHBIMU pecypcaMu B (opMmax, aJalTUPOBAHHBIX K OTPaHUYEHUSM HUX 3/I0pOBbS U
BOCHPUATHS UH(POPMALIUU:

— B IIe4yaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA,
— B opme ayauocaiina,
— B r1e4aTtHoOM (hopme Ha si3bIke bpaiins.

I[aHHLIfI MEpCUCHb MOKCT OBITH AOMOJIHCH W KOHKPCTHU3UPOBAH O6p8.30B3TCJ'ILHOfI

opraHusanuei.

KonkperHsie ¢GopmMbpl U mpouexypbl MPOMEXYTOUHON arTecTaluu OOydaroluxcsl ¢
HapyLICHUSIMU 3PEHUS YCTaHaBJIMBAIOTCS O0Opa30BaTEIbHOM OpraHu3alyeld CaMOCTOSITENIBHO C

y4eTOM OTpaHWYEHUHN 370pOBbs. X pekoMeHayeTcs JOBOJIUTH MO CBEICHHS OOYydYaroIMXCs B
CPOKH, OTIPEJICIICHHBIC B JIOKATHHBIX HOPMATHBHBIX aKTaxX 00pa30BaTeIbHON OpraHU3aIii, HO HE

MO3JHECEC MICPBBIX ABYX MECALICB OT Ha4Yajla 06y‘-IeHI/I5[.




@opMbl  TPOMEXKYTOUHOH arTecTalMy OOyYaloIIMXCS C HapyHICHUSIMH 3pEHUs
YCTAHABJIMBACTCS C YYETOM HHIMBUAYAIbHBIX TCHUXO(U3MUYECKHX OCOOEHHOCTEH (YyCTHO, Ha
KOMITbIOTEpE, B )OPME TECTUPOBAHUS H T.I1.).

[Ipu mpoBeeHWHM TPOMEKYTOUHOW aTTeCTAllMM  OOECleurnBaeTCsl  COOJIOJCHHE
CIEIYIOIINX OOIIMX TPeOOBAHMIA:

- IPOBEIEHNE TPOMEKYTOUHOM aTTeCTAINH JIJIsl 00yUYaIOUMXCs ¢ HApYIICHUSIMU 3PEHUS B OJHOMN
ayJIMTOPUU COBMECTHO C OOYyYaroUIMMHCS, HE MMEIOIIMMU OrPaHUYEHHBIX BO3MOXKHOCTEH
3JI0POBBS, €CIIM ATO HE CO3JIAET TPYIHOCTEH MPH MPOXOKICHUH TPOMEKYTOUHON aTTeCTallUY;

- MPUCYTCTBHE MPU HEOOXOJIMMOCTH B ayJIUTOPUU ACCUCTEHTA, OKA3bIBAIOIIETO O0YYaIOUIMMCS
HEOOXOIMMYI0 TEXHHYECKYIO TMOMOIIb C YUYETOM HMX HHIUBUAYAJIbHBIX OCOOCHHOCTEH (3aHATH
pabouee MeCTO, epeIBUraThCsl, MPOYUTATh U OOPMUTH 33JaHNUE);

- MOJIb30BaHHE HEOOXOAUMBIMU OOYUYaIOIIMMCSl TEXHUYECKUMHU CPEICTBAMH MPHU MPOXOKIACHUU
POMEXYTOUHOM aTTECTAIlMK C YYETOM UX WHAUBUIYAIbHBIX OCOOCHHOCTEH;

- ol0ecrnieyeHHnEe BO3MOXHOCTH OECHpENATCTBEHHOrO JOCTyNa OOYyYaroluxcs B ayJIUTOPHH,
TyaJleTHble U JpyrHe IOMEIICHUs, a TakKe WX NpeObIBaHHA B YKa3aHHBIX MOMELICHHSIX.
JlomoMHUTENBHO TPU MPOBEACHUU MPOMEXKYTOUHOM aTTecTallud 00eCHednBaeTCs COONI0/ICHUE
CIIEYIOIINX TPEOOBAHMIA:

OJ15 CllenblX:
- 3aJlaHus JUIS BBINOJHEHUS, a TaK)Ke HMHCTPYKIHS O MOPSAKE MPOMEKYTOUHOW aTTeCTAaIluu
oopmistoTest penbedHO-ToueuHbIM mpupTOM bpailis uiam B BUAE 3IEKTPOHHOTO TOKYMEHTA,
JOCTYITHOTO C MTOMOIIBIO KOMITBIOTEPA CO CIIEHUAIN3UPOBAHHBIM MPOTPaMMHBIM 0OecrieueHueM
JUTSL CTICTIBIX, MJTM 3aUUTHIBAIOTCS] ACCUCTEHTOM,;
- TUChbMEHHbIE 33/1aHUS BBIMIOJIHSIIOTCS Ha OyMare penbedHO-ToueuHbIM pudToM bpaiins niu Ha
KOMIIBIOTEpPE CO CHEIHATU3UPOBAHHBIM TPOTPAMMHBIM 00€CTIeYeHUEM Ui CIICTbIX, WU
Ha/IMKTOBBIBAIOTCS] ACCUCTEHTY;
- 00yyaromuMcs JUIsl BBIIOJIHEHUS 3a/laHusl TIPH HEOOXOAWMOCTH TNPEIOCTABISETCS KOMILJIEKT
NUCHMEHHBIX TPUHAUISKHOCTEH 1 Oymara Juis nmucbMa penbeHo-ToueyHbIM mpudrom bpaitns,
KOMITHIOTEP CO CIEIHATU3NPOBAHHBIM MPOTPAMMHBIM 00€CIIEUEHUEM IS CIICTIBIX.

07151 C1ab0BUOAUWUX:
- o0ecrnieunBaeTCsl MHIUBUIyaIbHOE paBHOMEPHOE ocBelieHne He meHee 300 Jrokc;
- oOyyaromuMmcsi JUIsl BBIMOJIHEHUS 3aJaHusl OpU  HEOOXOJUMOCTH  IPEIOCTaBIISIETCS
YBEJIMYHBAIOLIEE YCTPOHCTBO;
- 33/1aHUS JUIS BBINOJHEHUS, a TaKXKe MHCTPYKLUS O TOpPSJIKE MPOBEICHUS MPOMEKYTOUHOU
aTTecTanuy opOPMIISIOTCS YBEIMYEHHBIM HIPUPTOM.

[Ipy HEOOXOAMMOCTH PEKOMEHAYETCS TMPEeIyCMOTPETh YBEIMYEHHE BPEMEHH Ha
MOJITOTOBKY K 3a4eTy, a TaKKe MPEIOCTABIISITh JOTIOJHATEIEHOE BPEeMSsI IS TIOATOTOBKM OTBETA
Ha 3a4erTe.

Bo3MoxHO ycTaHOBJIEHHE 00pa30BaTeNbHON OpraHU3anyeil HHANBHYaIbHBIX Tpa(uKOB
MPOXOKJCHUS IPOMEKYTOUHOM aTTeCTallMi 00yYarOIIUMUCS ¢ HApyILIEHUSIMU 3PEHHUS.

IIpu HeoOXoaMMOCTH Al OOYYAIOIIUXCA C HAPYUICHUSAMHU 3pPEHUS MPOMEXKYTOUHas
aTTecTalus MOXKET IPOBOJUTHCSA B HECKOJIBKO 3TanoB. [l 3TOro peKoMeHayeTcs: HCIOIb30BaTh
pPYOEKHBIH KOHTpPOJIb, KOTOPBIN SIBISETCS KOHTPOJIBHOW TOYKOM IO 3aBEpLICHUH H3Y4YECHHUS
pazjena WIM TeMbl M €€ pa3/iejoB C IENbI0 OICHWBAaHUS YPOBHS OCBOCHHS NPOTPaMMHOTO
marepuaia. @opMbI U CPOK MTPOBEACHUS pyOeKHOTO KOHTPOJIS OTPEACIISIOTCS IPEIoIaBaTeieM ¢
Y4€TOM MHJIMBUIYaJbHBIX ICUXO(PU3NYECKUX 0COOCHHOCTEN 00yUYaronIXcs.



