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AnantupoBaHHas ~— mporpamma oOmeoOpaszoBatenpHoi gauctuiuimabl  OOJ[.08  Buonorus
pazpaboTaHa B  COOTBETCTBHMM C TpeboBaHusMH DenepansbHOT0  TOCYAapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJIApTa CPEeIHEro oOmEero oOpa3oBaHMsA, YTBEPKIEHHOTO MPUKA30M
MunuctepcTBa o0pa3oBanus U Hayku PO Ne413 ot 17 mas 2012 rosa B JeCTBYIOIICH pelaKIIuu,
denepasbHON 00pa30BaTEIBLHON MPOTPAMMBI CPEIHEro O0IIero oOpa3oBaHUS, YTBEPKIEHHOM
npukazoM Munucrepcrsa npocsemienus PO ot 18.05.2023 Ne371, npuMepHOH afanTUpOBaHHOM
porpamMMbl, YTBEPKIAEHHON Ha 3acemannu CoBeTa IO OIGHKE COJIEpKAHUSA W KadyecTBa
MPUMEPHBIX paboYux MporpamMMm oO0IIe00pa30BaTENILHOTO CONUAIBHO-TYMAaHUTAPHOTO IMKIIOB
cpenHero npodeccuoHanbHoro oopazoanus (mpotokos Nel4 ot 30.11.2022 r.), ®enepanbHOTO
rOCYJapCTBEHHOTO O0pa30BaTEIbHOTO CTaHAApTa CPEAHEro MpoQecCHOHATBHOTO 0O0pa3OBaHMUS
no crneuuanbHocT  09.02.07 WHdopmanMoHHBIE CHCTEMbI W NPOrpaMMHpPOBaHHUE
YTBEPKIEHHOTO MpHKa3oM MunucrepcTBa oOpasoBanus v Hayku P® ot 9 nexabps 2016 r. Ne
1547 B nelicTBYyIOIIEH peIaAKIUN.

Opranuzanus-pazpadotuuk: ['BIIOY MO CepriyxoBckuii KOIEIK»
Pazpaborumnk: KapmaueBa C.B.
Paccmotpeno Ha 3acemanuu ITIK oGmieoOpa3zoBarenbHbIX, 00X TYMaHUTAPHBIX, COMHAIBHO-

SKOHOMUYECKHUX U eCTeCTBeHHOHAYyYHbIX quciuiinH (I[Tpotokon Nell ot 26.05.2025)

[Ipencenarens ITK Bsuibix I'.B.



COJEPKAHUE

OBIIASI XAPAKTEPUCTUKA AJIATITUPOBAHHOI ITPOTPAMMBI
YYEBHOI JUCLUATIJIMHBI

CTPYKTYPA U COJAEP)KAHUE YYEFHOUIUCIIUILIVHBI

CIIEHUAJIBHBIE YCJOBUSI PEAJIM3AIIMA AJATITUPOBAHHOM
MPOT'PAMMBI YYEFHOM JUCITATLIAHBI

KOHTPOJIb W OLIEHKA  PE3VJBTATOB  OCBOEHUS
YYEBHOMN IMCLUMIIIAHBI



1. ObHIASL XAPAKTEPUCTHUKA AJJAITUPOBAHHOM ITPOTI'PAMMBI
YYEBHOU JUCIIAIIJIMHBI OO /.08 «bOJIOT USI»

1.1. MecTO ITMCHUILIUHBI B CTPYKTYPe OCHOBHOH 00pa30BaTe/IbHOM NMPOrpaMMbl
O06meobpa3oBaTelbHAS TUCIUILTHHA «BHOTOTHS SBISETCS 005M3aTEIBHON YaCThIO

0011e00pa30BaTENBHOTO UKIA OCHOBHON IPO(EeCCHOHATBHOM 00pa30BaTeIbHON MPOTPAMMBbI
CIIO B cootBercTBUn ¢ PI'OC no cneunansroctu 09.02.07 MHpopmaniioHHbBIE CUCTEMBI U
[IPOrpaMMHUPOBAHUE IS 00YHAIOLIUXCS C HAPYILIEHUSIMU 3PEHUSL.

1.2. llesn U niIaHMpYyeMBble pPe3yJabTAThl OCBOCHHS AUCIUNIMHBI:

1.2.1. Hean o6meo0pa3oBaTebHOM IMCUMILINHBI

Hens mucuurummasl  «buosorus»: QopmMupoBaHHe Yy CTYIACHTOB TMPEIACTaBICHUS O
CTPYKTYpPHO-(PYHKIIMOHAIBHONH OpTraHHW3allMA JKUBBIX CHUCTEM pa3HOTO paHra KaK OCHOBBI
NPUHATHS PENICHH B OTHONICHHWH OOBEKTOB KWBOW MPUPOIBI U B TIPOU3BOICTBCHHBIX
CUTYaITUSIX.

3agauu:

1) copmMupoBaTh TOHUMAHUE CTPOSHHUS, MHOTOOOpa3Hs M 0COOEHHOCTEH KUBBIX CHCTEM
Pa3HOTO YpPOBHSI OpraHU3AINH, 3aKOHOMEPHOCTEH MPOTEKaHUS OMOJIOTMUYECKHX MPOIECCOB U
SIBICHUM B OKpYXaWNIEH cpeae, ILEeJIOCTHOM HAaydyHOW KapTHHBI MHUpPa, B3aMMOCBA3U U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUSI ONPEAEIATh KUBbIe 00BEKTHI B IPUPO/IE; TPOBOAUTH HAOIIOAECHUS 32
9KOCUCTEMAaMH JIJIS BBISIBJIICHHSI €CTECTBEHHBIX M @aHTPOIIOTEHHBIX U3MEHEHUH, MHTEPIIPETUPOBATH
pe3ynbTaThl HAOTIOICHUH,

3) chopMHUpOBaTH HaBBIKH MIPOBEICHHUS MPOCTEHUIITUX OMOJIOTHYECKHIX
AKCIIEPUMEHTAJILHBIX HCCIAEAOBAaHUN C COONIOACHHEM TMPaBWI OE30MacHOTO OOpaIlIeHHs ¢
o0beKkTamMu U 000PyAOBaHUEM;

4) pa3BUTh YMEHHs WCIOJIB30BaTh HHGOPMAIMIO OHOJOTHUYECKOTO XapakTepa Hu3
Pa3IMYHbBIX HCTOYHUKOB;

5) cdopmupoBaTh yMEHHsI MPOrHO3UPOBATH MOCIEACTBUS CBOCH AESITETBHOCTU IO
OTHOIICHUIO K OKpYXKarollel cpeze, COOCTBEHHOMY 3/I0pPOBBIO; OOOCHOBBIBaTh M COONIOJATH
Mephl PO (HUITAKTUKY 3200 ICBaHU.

6) cdopmupoBaTh MOHMMaHHE 3HAYUMOCTH JOCTHMKEHHI OHOJOrMYecKOd HayKu U
TEXHOJIOTUH B MPAKTUUYECKOW NEATEILHOCTH YeJIOBEKa, PA3BUTUU COBPEMEHHBIX MEIUIIUHCKUX
TEXHOJIOTHH M arpoOHOTEXHOJIOTHH.

1.2.2. [Inanupyembie pe3yabTaTbl OCBOCHHUS 00111€00pa30BATEIbHOM JMCUUILIUHBI B
coorBercTBMHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHUe AUCHUIUIMHA UMeeT npu GopmupoBanuu U pa3sutiu OK :

OK 01. Beibupats cmocoObl perieHust 3aaad MNpo(hecCHOHAIbHOW JesTeNbHOCTU
MPUMEHHUTENHHO K PA3IMUYHBIM KOHTEKCTaM;

OK 02. Hcnonb30BaTh COBPEMEHHBIE CpPEACTBA MOMCKA, aHaIU3a U HHTEpIpPETalUuu
uHpopmanuu, U UHPOPMAITMOHHBIE TEXHOJOTUU JJIs BBITIOJIHEHHs 3a7a4 MpodecCHOHaTbHOM
NEeSATENbHOCTH;

OK 04. D¢ddexTrBHO B3aNMOICHCTBOBATH U PabOTaTh B KOJIEKTUBE U KOMaH e

OK 07. CopneiicTBoBaTh COXpaHEHHIO OKpYXarolled Cpefpl, pecypcocOepexeHuto,
MPUMEHATh 3HaHUS 00 W3MEHEHWH KJIMMaTa, TMPUHIUIB OepeKINBOTO MPOU3BOJCTBA,
3¢ dEeKTUBHO ACMCTBOBATH B UYPE3BBIYAMHBIX CUTYAIIUAX

[IK 1.1®opMupoBath alropuTMbl pa3padOTKU MTPOTPAMMHBIX MOTYJI€H B COOTBETCTBUU C
TEXHUYECKUM 3a/IaHUEM.



B pamkax nporpammel

y4eOHOM  JTUCUUILTAHBI

O0Oy4JaIONIUMHUCST  OCBAUBAIOTCS

JIMYHOCTHBIC, MCTAIPCAMCTHBIC U NMPCIMETHLIC PE3YyJIbTATbl B COOTBETCTBUU C Tpe6OBaHI/ISIMI/I
®I'OC cpennero obmero oopa3oBaHus:

OO6mue

HnannpyeMble pe3yabTaThl OCBOCHUSA TUCHUILTUHBI (J'II/I‘IHOCTHI)IG. MCETANpPEIAMETHBIC U

TIpeIMETHBIE)
KOMIICTCHIHHY,
JINYHOCTHBIE
Ppe3yNbTaTHI
O0mue (JINYHOCTHBIC M METAIPETMETHBIE) JucuunanHapHbIe (MpeAMeTHbIE)
OK 01 B yacTu Tpya0BOro BOCIUTAHMS: - copMupOBaTh 3HAHUSA O MECTE€ U POJIU

- TOTOBHOCTH K TpPYAY, OCO3HAHHE IIEHHOCTH
MacTepcTBa, TPYAOII0He;
- TOTOBHOCTh K AaKTUBHOM JEATEIbHOCTH

TEXHOIOTMUECKOHN u COLIMAJILHOM
HAarpaBJIeHHOCTH, CHOCOOHOCTH
UHHUIIUTUPOBATH, TUTAHUPOBATH u
CaMOCTOSITEIILHO BBITTOTHATE TaKyo
JIeITEIbHOCTD,

- HHTEpEC K pa3IuYHBIM chepam

npodecCcHOHANBHOM JeITEIBHOCTH,
OBnaneHne  yHUBEpCAJIbHBIMU
IIO3HABATCJIIbHBIMU HCﬁCTBHHMHZ

a) 0a3oBbIe JJOTHYECKHe NeificTBUS:

- CcaMoOCTOATeNIbHO  (popMyNUpOBaTh |
aKTyaJIM3MpOBaTh MNpOOJeMYy, paccMaTpUBATh
€e BCECTOPOHHE;

- YCTaHABIIUBATh CYIIECTBEHHBIH MPU3HAK HIIH
OCHOBAHUS JUIsl CpaBHEHUs!, KiIaccu(DUKAIUU U
0000111eHMS;

- ONpenensTh LETU JAeSITENbHOCTH, 33J]aBaTh
rapameTpbl U KPUTEPUH UX JOCTHIKEHUS;

- BBISIBJISITHh 3aKOHOMEPHOCTH M TIPOTUBOPEHSI
B pacCMaTpUBAEMBIX SIBIICHUSX;

- BHOCHTb KOPPEKTHBHI B JIEATEIBHOCTD,
OLIEHUBATh COOTBETCTBHE PE3YJILTATOB LIEISIM,
OLIEHUBATh PUCKH MOCIIECTBHUI ESITENbHOCTH;
- pa3BUBaTh KpPEATHBHOE MBbIIUICHHE MIPU
PELICHUH KU3HEHHBIX MPOOIIEM

0) 0a3oBbIe HCCIeA0BATEIbCKIE TeiHCTBHS:

y4eOHBIMH

- BIAJETH HaBBIKAMU yaebHO-
HUCCIIEIOBATEILCKON u MIPOEKTHOMN
NIEITEIBLHOCTH, HaBBIKAMH pa3perieHus
mpobiem;

- BBUBIIATH MPUYMHHO-CIICICTBEHHBIE CBSA3U U
aKTYyaJM3UpPOBATh 33/1a9y, BHIIBUTATh THUIIOTE3Y
€e pemieHUs, HAXOOUThb AapryMEHTHl JUIs
JIOKa3aTeNbCTBA CBOMX YTBEPKACHHH, 3a/1aBaTh
TapaMeTphl ¥ KPUTEPUH PEIICHHS;

- QHAJIM3UPOBATH MOTYYCHHBIE B XOJIE PEIICHNUS
3a/1a9¥ pPe3yNbTaThl, KPUTHUECKN OLIEHUBATH X
JIOCTOBEPHOCTbH, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

- YMETh IEPEHOCUTH 3HAHWSA B IIO3HABATEIBHYIO
u MIPAaKTHYECKYIO obmactu
KHU3HEACATECIHHOCTH;

- yMeTh WHTETPUPOBATH 3HAHHUS M3 Pa3HBIX
TIPEAMETHBIX obJacTeii;

OHMOJIOTMH B CHCTEME €CTECTBEHHBIX HAVK,
(hYHKIIMOHATBHOW TPaMOTHOCTH YellOBEKa
JUTS PEIICHUS YKM3HEHHBIX TPOOIIEM,

- c(hopMHPOBAHHOCTh YMEHHS PaCKPHIBATH
COJIEpIKaHNE OCHOBOIIOJIATAkOIINX
OMOJIOrMYEeCKUX TEPMUHOB W TOHSATHM:
KHM3Hb, KJIETKA, TKaHb, OPraH, OPraHH3M,
BUJI, TOMYJSIMS, DKOCHCTEMa, OHOIIEHO3,

ouocdepa;  MeraboNM3M,  TOMEOCTa3s,
OnocuHTe3 Oenka, CTPYKTypHas
OopraHn3anus JKHBBIX CUCTEM,
JUCKPETHOCTD, CaMOperJ'[S[[H/Iﬂ,
CaMOBOCIIPOHU3BEICHHE,

HACJICICTBEHHOCTb, HU3MEHUYHBOCTb,

SHEPro3aBUCHUMOCTh, POCT M pa3BUTHE),
YpOBHEBas OpTraHU3AINS;
c(OPMHUPOBAHHOCTh YMEHUsI PACKPHIBATH
coJiep KaHne OCHOBOIIOJIAraloIINX
OMONMOTMUECKUX  TEOPHMA W THUIOTE3:
KJIETOYHOW, XpPOMOCOMHOM, MYTallMOHHOM,
SBOJTIOIIMOHHOM, MIPOUCXOXKACHUS KU3HU U
YeJI0BEKa;

c(OPMHUPOBAHHOCTh YMEHUsI PACKPHIBATH
OCHOBOIIOJIATAIOLIUE OHOJIOTHYECKHUE
3aKoHBbI 1 3akoHOMepHocTH (I'. Mennens, T.
Moprana, H.J1. Basunosa, 3. I'ekkemnst, ©

Mronnepa, K. bBoapa), rpammier ux
NPUMEHUMOCTH K JKHBBIM CHCTEMAM;
nproOpeTeHne OmbITa MIPUMEHEHHS

OCHOBHBIX METOJIOB HAyYHOTO IO3HAHMS,
HCTIOIb3yEMBIX B OMOJIOTHN: HAOMIOICHUS U
OIMUCAHKs KHMBBIX CHUCTEM, MPOLECCOB M
SIBJICHUIA; OpraHU3allid W MPOBEACHUS

OHOJIOrHYECKOT O OKCIIEPUMEHTA,
BBIJIBHKCHHUA THUIIOTEC3, BBIABJIICHUSA
3aBHCUMOCTH MEXIY HCcCIeayeEMbIMHU

BEJIMYMHAMH, OOBSCHEHHS IOTYYEHHBIX
pe3ysbTaToB M (pOPMYITHPOBAHHS BHIBOJIOB
C WCIIONBb30BAaHWEM HAYYHBIX ITOHATHH,
TEOpUI U 3aKOHOB;

c(OPMHUPOBAHHOCTh YMEHHUS  BBIICIATH
CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK
MPOKApPHOT M 3YKapHOT; OFHOKJIECTOYHBIX U
MHOTOKJICTOYHBIX ~ OpPTaHW3MOB, BHJIOB,
OMOreoreH030B, YKOCHCTEM M Onochepsl;
0COOEHHOCTH TIPOIECCOB OOMEHa BEIIECTB
W TIpEeBpalICHHMs DJHEPIrHMH B  KIETKE,




- BbIIABUI'aTb HOBBIC HJCH,
OPUTHHAJIbHBIC IOAXO/AbI U PCUHICHUSA,

- CIOCOOHOCTD ux HCIIOJIB30BaHUA
MO3HABaTEILHOU U COHHaHBHOﬁ IMPpaKTUKE

npeajiaratb

B

(doTocuHTE3a W XEMOCHHTE3a, MHTO34,
Mei03a, OIUIOMOTBOPEHUS, PAa3BUTHI U
Pa3MHOXEHHUS, WHIUBUAYaATBHOTO
pa3BUTHA OpraHu3Ma (OHTOreHe3a), 00pbOBI
3a CYIIECTBOBAHUE, ECTECTBEHHOIO 0TOOpA;
BUIIOOOPA30BaHKs,  MPUCIIOCOOIEHHOCTH
OpPraHu3MOB K Cpelie OOWUTAHUS, BIIHMSHHE
KOMITOHEHTOB KOCHCTEM, aHTPOMOTE€HHBIX
W3MEHEHHH B OJKOCHCTEMax  CBOei
MECTHOCTH, KPYroBOpOTa BELIECTB U
3Hepruu B ouochepe;

- chopMUpOBaTH  yMEHHS  pelIaTh
OuomormyecKkue  3ajadyd,  COCTaBIATH
TEHOTHITHYECKHE CXEMBI CKPEIIUBAHUS IS
Pa3HBIX THIIOB HAC/IEOBAHUS MPHU3HAKOB Y
OpPraHu3MOB, COCTABJISTH CXEMBI MEpeHoca
BEILIECTB U DHEPIMU B HKOCHCTEMaX (LIEMn
MIUTaHUs, TUIIEBBIE CETH,

- ¢(hOPMHUPOBAHHOCTh YMEHHUI KPUTHUECKU
OIIEHUBATh MH(OPMAIIUIO OUOIOTHIECKOrO

COJIepKaHus, BKJTIOYAIOIILYIO
HCCB}IOHay‘IHI)IG 3HAHUA U3 pa3n1/mH1)1x
UCTOYHHKOB (cpenctBa MaccoBOH
nHpopmanum, Hay4YHO-ITOITY/ISIpHEIE
MaTepHabl); HHTEPIPETUPOBATH
TUYECKUE aCIICKThI COBpPEMEHHBIX
HCCEAOBAaHUH B OHWOJOTHH, MEAMIIMHE,
OMOTEXHOJIOTHH; paccMaTpuBaTh
rJ00abHBIE  JKOJOTMYECKHE MpPoOIIeMbl
COBPEMEHHOCTH, (hopMupoBath o
OTHOLICHWIO K  HHUM  COOCTBEHHYIO
MO3UIIHIO;

- cOpMHUPOBAHHOCTH yYMEHHUU CO3/1aBATh
COOCTBEHHBIE IMHCbMEHHBIE M  YCTHBIE

CcOOOIIEHNs Ha OCHOBE OHOJOrMYECKOM
nH(poOpMaLIMK U3 HECKOIBKHX HMCTOYHUKOB,
TPaMOTHO  MCIIOJIb30BaThb  NOHATHUHHBIN
amnmapaT OHONOruH;

- YMETh BBIIBUTATh THIIOTE3HI, IPOBEPSTH
WX OKCIEPUMEHTAIBHBIMUA CpEICTBAMH,
hopmynupys LIEJIb HCCIIEIOBAHHS,
AQHAJIM3UPOBATH MOyICHHBIE PE3yIbTaThl U
JIeJIaTh BBIBOJIBL;

- TOpUHAMATh YydacTHe B  HaydHO-
HCCTIEIOBATEIhCKON paboTe 1o OMOoIOorHH,
SKOJIOTUM W METUIIMHE, TPOBOJUMON Ha
0a3e MIKONPHBIX HAYYHBIX OOIIECTB U
MyONMYHO  TPEACTABIATH  MONTYYCHHBIC
Pe3yABTATHI Ha YIEHIYECKUX
KOH(epeHIINIX Pa3HOTO YPOBHS,




OK 02

B 00nacTi IeHHOCTH HAYYHOTO TTO3HAHHMS:

- copMUPOBAHHOCTH MHUPOBO33PEHHS,
COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAyKH U OOIECTBEHHOW MPAaKTHKH,
OCHOBaHHOIO  Ha  JWajore  KyJibTyp,
CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOEI'O MECTa B
MOJUKYJIBTYPHOM MHPE;

- COBEpPIICHCTBOBAHUE  SI3BIKOBOIL "
YUTATETIBCKOM — KYNBTYpHl ~ Kak  CpeICTBa
B3aUMO/ICHCTBHS MEXIy JIFOJbMH U TO3HAHUS
MHUpa;

- OCO3HAHHUE [ICHHOCTH HAYYHOM JCATEILHOCTH,
TOTOBHOCTh ~ OCYIIECTBIISAITH HPOCKTHYIO |
HCCIIE/IOBATENIBCKYIO JIeATENbHOCTh
WHUBH/IYaJIbHO U B TPYIIIE;

OBnasieHne  yHMBEPCAIBHBIMH  Y4€OHBIMHU
NO3HABATENLHBIMH JCHCTBUAMU:

B) paboTa ¢ uHpOpMaImeii:

- BJIAJICTh HABBIKAMHU TOJIYYCHHUS] HHPOPMAIIUH
u3 HCTOYHHKOB Ppa3HbIX THIIOB,
CaMOCTOSITESIBHO ~ OCYHIECTBISITH  IOWCK,
aHaJN3, CHCTEMATH3AIMI0 U WHTEPIPETAIHIO
uHGOpPMALMM  PAa3IMYHBIX BHIOB M (opm
npe/ICTaBIICHNS;

- CO3/J]aBaTh TEKCTHI B PAa3UYHBIX QopMmaTax c
Y4€TOM Ha3HA4YCHUSA I/IH(bOpMaLII/II/I H HCHGBOﬁ
ayJAWTOPUH, BHIOMpas ONTUMAIBHYIO (opMy
HpeJCTaBICHHS 1 BU3YaIH3alHy;

- OLCHUBATh JIOCTOBEPHOCTb, JEIHTUMHOCTb
UH(POpMALK, €€ COOTBETCTBHE IPABOBBIM M
MOPaJIHO-3THYECKHM HOpMaM;

- HCIIONB30BaTh CPElCTBA MH(POPMALMOHHBIX 1
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX u
OpraHM3aLMOHHBIX 3aJad C COOJIOICHUEM
TpeGoBaHuit SPrOHOMHMKH, TEXHUKH
0e30IacHOCTH, THTUEHBI, pecypcocOepexenus,
NPaBOBBIX W  JTHYECKHX HOPM, HOPM
nH(pOpMaNMOHHOH 6e30MacHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHUS M 3aLIUTEI
nHpopmanum, nH(pOopMaIMOHHOH
0€30MacHOCTH JIMYHOCTH

- chopMHPOBaTH YMEHHS KPUTHICCKU
OIICHUBATh MH(MOPMAIHIO OMOJIOTHYECKOTO
COJICpKAHNS, BKITFOYAFOIITYEO
TICCBIIOHAYYHBIC 3HAHUS W3 Pa3IMIHBIX
UCTOYHUKOB (cpencrBa MacCOBOU
HHpOpMALNH, HAyYHO-TIOMYJISIPHBIC
MaTepHaIb); HUHTEPIIPETUPOBATH
JTHYECKHE aCIEKThI COBPEMEHHBIX
WCCIIEIOBAaHUN B OHMOJIOTMH, MEIHUIMHE,
OHOTEXHOIOTHH;

- chopMupOBaTH YMEHUS CO31aBaTh
COOCTBEHHBIC MUCHbMEHHBIC U YCTHEBIC
COOOIIICHUS Ha OCHOBE OMOIOTHYESCKOM
WH(POPMAIIUU U3 HECKOJIBKUX UCTOYHHKOB,
IPpaMOTHO UCTIOIb30BaTh MOHATHITHBIN
ammapaT OUOJIOTHH.

OK 04

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSITETFHOCTH ¥ CAMOOTIPEACIICHHIO;
-OBJIaJICHHAE HaBBIKAMU y4ueOHO-
HCCIIEI0BATENBCKOM, IPOEKTHON U COLIMATIbHOM
JIeATEILHOCTH,

OBiaaaenue YHUBepCAJLHbIMH
KOMMYHHMKATUBHBIMU JAeHCTBUAMU:

0) coBMeCTHAAA AeATeJIbHOCTh.

- TIOHUMaTh M HWCIOJNH30BaTh IPEHMYIIECTBA
KOMaHIHOW ¥ HHAWBUIYATBHOW PabOTHL;

- IPUHAMATE TIETT COBMECTHOU JIeATEIIbHOCTH,
OpPTaHU30BHIBATh U KOOPJMHHUPOBATH JCUCTBHS
0 €€ JOCTIDKEHHIO: COCTaBJIATH IIIaH
JEUCTBUI, pacupeleniarb pojad C y4ETOM
MHEHHH yYaCTHHUKOB OOCYXIATh PE3YIbTAaThHI
COBMECTHOH paboThI;

- KOOPIWHHUPOBATh W BBINIONHATE PadOTy B
YCIIOBUSIX ~ PEAIbHOTO,  BHUPTYalbHOI'O U
KOMOWHHUPOBAHHOTO B3aMMOJICHCTBHS;

IIpuobperenne OIIBITA TIPUMEHEHHS
OCHOBHBIX METOIOB HAay4HOTO ITO3HAHWS,
HCTIOIb3yEMBIX B OMOJIOTHHN: HAOMIOACHUS U
ONMMCAHMS XHUBBIX CHUCTEM, MPOLECCOB U
SBIICHUH; OpraHW3allid ® TPOBEICHUS
OMOJIOTHYECKOI'0 SKCIICPUMEHTA,
BBIIBIDKEHHS THIIOTE3, BBISIBJICHHS
3aBUCHMOCTH  MEXKIY  HCCIeTyeMBbIMH
BEIMYMHAMH, OOBSCHEHHS MOTYYCHHBIX
pe3yapTaTOB U (HOPMYIIMPOBAHUS BHIBOJIOB
C WCHOJh30BAHWEM HAYYHBIX TOHSITHHA,
TEOpUH U 3aKOHOB.




- OCYIIECTBIIATH MO3UTUBHOE CTPATETHYECKOE
MOBEJICHUE B Pa3lM4YHBIX  CHTYaIlUsX,
MPOSBIIATH TBOPUYECTBO M BOOOpaKEHHE, OBITH
WHHUIUATUBHBIM

OsunaneHue YHHBEPCAIbLHBIMH
PeryIsiTHBHBIMH IeCTBUAMMU:

I') MPUHSATHE ceOsl U APYTUX JI0eii:

- MpPUHUMATh MOTHBBI U apryMEHTHI JPYIUX
nronen npH aHaNm3e pe3yIbTaToB
JIeATENBbHOCTH;

- TpH3HABATh CBOE MPABO U MPaBO JPYrHX
JoJIei Ha OIIMOKU;

- Pa3BUBATh CIIOCOOHOCTH MIOHUMATh MHP C
TO3HIMH IPYTOrO YEIOBEKa.

OK 07

B o0J1acTH 3K0JI0rH4ecKOro BOCIIUTAHMS :

- ¢(hOpMHUPOBAHHOCTD 9KOJIOTHYECKOU
KyJIbTypbl, TIOHUMAHHE BJIUSHUS COLMAJIBHO-
SKOHOMUYECKHX TIPOILIECCOB HA COCTOSHHE
MPUPOIHON M COIMANBHOW Cpeibl, OCO3ZHAHUE
MI00AJBHOIO  XapakTepa  JKOJIOTHYECKHUX
mpooIem;

- IUIAHUPOBAHUE U OCYILECTBIICHUE IEUCTBUI B
OKpYy»arolien cpe/ie Ha OCHOBE 3HAHUS IHeNei
YCTOMYMBOrO pa3BUTHSI YETIOBEUECTBA;
aKTUBHOE HENPUATHE ACHUCTBUMN, MPUHOCAIIAX
BpEIl OKpYXKaroIe cpeie;

- yMEHHE MPOTHO3MPOBATH HEOIArONPUATHBIE

DKOJIOTUYECKHE IOCJIECTBUSA
MPEaITPUHUMAEMBbIX JICUCTBUH,
MIPEAOTBPAILATh HX;

- pacuIMpeHue OIIbITa NIEeITEIbHOCTH
9KOJIOTHUECKON HAPaBJICHHOCTH;

- OBJIaJICHUE HaBBIKAMU y4eOHO-

UCCIIE0BATEIbCKOM, IPOEKTHON U COLMAIbHON
EeITENHHOCTH

CdopMUPOBAaHHOCTE yMEHHS TPUMCHSTH
MOJYYCHHBIC 3HAHUS JUIS  OOBACHCHUS
OHMOJIOTUYECKUX MPOIICCCOB U SABJICHUM, IS
NPUHATHS. ~TPAKTHYCCKUX  PEIICHUN B
MTOBCEIHEBHOM SKH3HU c LETBI0
obecrieueHus 0€e30IMacHOCTH CBOETO
37I0pOBbSI M 3IIOPOBbS  OKPY)KAFOLIUX
JIIOZIel, COOJIOZICHUST 3J0pPOBOTrO 00pasa
KH3HK, HOPM TPAMOTHOTO TIOBEICHHUS B
OKpYXarollen MIPUPOJTHOM cpene;
IIOHHUMaHHE HEOOXOAUMOCTH
WCIIOJIb30BaHUS IOCTUKEHUN COBPEMEHHOU
OHOJIOrMH u OMOTEXHONOTUHA IS
paLMOHATIBLHOTO TIPUPOIOIOJIE30BAHUSL.;

K 1.1

- TIPUHUAMATH IEJTH COBMECTHOH JesATENbHOCTH,
OPTaHU30BHIBATh U KOOPAHMHUPOBATH ICUCTBHS
10 €€ JOCTYKCHUIO: COCTABIIATE IUIaH JCHCTBHH,
pacmpenenarts pold €  y4eTOM  MHEHHH
YYaCTHHUKOB 00CyX1aTh pe3yABTATHI
COBMECTHOM paboThI;

- KOOpOWHHPOBATH W BBINONHATH pPabOTy B
VCIOBUSAX  PEaNbHOrO, BHPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBHS;

- copMHUPOBAHHOCTH YMEHHH CO31aBaTh
COOCTBEHHBIE IIMCHMEHHBIE M  YCTHBIE
CoOOIIeHHs HAa OCHOBE OHOJIOTMYECKOH
UH(POPMALUH U3 HECKOJIBKUX MCTOYHHKOB,
TPaMOTHO  MCIIOJIb30BaThb  INOHSATHUHHBIN
amnmapaT OHONIOTuH;

- YMETb BBIABHTaTh TMIOTE3bI, IIPOBEPATH
UX OKCIHEPUMEHTAJIBHBIMH  CPEINCTBAMH,
thopmynupys LeNb HCCIIEIOBAHUA,
AQHAIM3UPOBATh MOJNYIEHHBIE PE3YIIBTATHI U
JIeTIaTh BBIBOIBI;

- [pUHMMATh Y4YacTHE B  HAY4HO-
HCCTIEIOBATEIhCKON paboTe 1o OMOIOorHH,
9KOJIOTMH W MEAWIMHE, MPOBOJUMON Ha
0a3e MIKONBHBIX HAyYHBIX OOMIECTB U
MyONWYHO  MPEACTAaBISATh  HONyYCHHBIC
pe3yIIbTaThI Ha YICHUYECKUX
KOH(pEepeHIINAX Pa3HOTO YPOBHS;




2. CTPYKTYPA M COJAEP)KAHUE YYEBHOHN

JUCLUIINHDBI

2.1. O0beM JUCHUILIMHBI M BUbI y4eOHOH padoThl

Bun y4eOHoii padoThI

Ob6vem 6 uacax

6 m. 4. 00vem
obpazoseamenbHO
i1 desamenvHocmu

6 hopme
npaKmuuecKkoi
n0020mMo6KuU

O0bem 00pa3oBaTeIbHOI MPOrpaMMbl TUCITUTITUHBI 72 -
B T.4.

1. OcHOBHOE coep:kaHue 58 -
BT. 4

TeopeTHYeckoe 00ydeHue 32 )
MPAKTHYECKUC 3aHSITHS 26 )
2. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COep:KaHue (codep:KaHue 1 -
MPHKJIAJIHOTO MOYJIs)

BT. 4..

TEOpeTHIECKOe 00yUICHHE 2 )
MPAKTHYECKUC 3aHSITHS 10 )
WHIUBUIYATBHBINA IPOEKT (Oa/nem)*™ HET
Ipomesxkyrounas arrecrauusi: 1u¢¢epeHIHPOBAHHBIH 3ayeT 2 -




2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUIIJIUHDBI «buoaorus

HaumeHnoBanue Coaep:xanne yue0HOro MaTepuaia (0CHOBHOE U NMPogecCHOHATBHO-0PHEHTHPOBAHHOE), J1a00PaTOPHbIE H O0bem yacoB [PopMupyembie
pa3/iesioB U TeM NpakTH4YecKHe 3aHATHS, IPUKJIaTHOA MOAYJIb (IIPH HATHYNH) KOMIIeTeH MU
1 2 3 4
Paznen 1. Kierka — cTpyKTypHO-pYHKIMOHAILHASA €UHULIA 5KUBOT0 18
Tema 1.1 Buonorusi (OcHOBHOE coiep KaHNe 2 OK 1
Kak Hayka. O0wasi Teopernyeckoe oOyueHme 2
XAPAKTEPUCTHRA [ yrerounas Teopus (T. IlIBann, M. Illneiinen, P. Bupxo). OCHOBHbIE HON0XKEHHS COBPEMEHHO# KIIETOUHOI TEOPHH.
PRUSHH [TUIIBI KJIETOYHOM OpraHU3aI|K: IPOKAPUOTHIECKUH U 3yKapuoTHdecKuil. OTHOKJIETOYHbIE U MHOTOKJIETOYHBIE
opranu3mbl. CTpoeHHe POKAPHOTHIECKOH KieTku. CTpoeHHe dyKaprHoTHIecKoi KieTku. Hexnerounbie GopMbl
PKI3HH (BHPYCHI, OaKkTeprodarm)

1.2 Ctpykrypno- |OCHOBHOE COfIep KaHHE 6 OK 1
(GyHKUHOHANBHAA  [Teopernueckoe oOyueHHE 2 OK 2
OpraHusaius Knerounas reopus (T. [lIsann, M. llnetinen, P. Bupxor). OCHOBHEIE ITOIOKEHUS COBPEMEHHON KICTOYHON TEOPHUH. K4
KIETOK THITBI KJIETOYHON OpraHU3allAN;: TPOKAPHOTHICCKUH U 3yKapuoTHUeCKUH. OTHOKIETOYHBIC 1 MHOTOKJICTOTHBIC

oprann3mbl. CTpoeHHe IPOKapUOTHIECKON KieTku. CTpoeHHne dyKapuoTuiecKon kieTku. Hexkinerounsie GpopMel

PKU3HU (BHPYCHI, OakTepruodaru)

[IpakTHdeckoe 3aHITHE 2

/leMOHCTpaLUsl TEXHUMKHU CO3JaHUS1 MUKPOIIPENapaToB /sl MUKPOCKOIIUPOBAHUS CTPOEHHUSI PACTUTEJILHON U

PKMBOTHOM KyleTKU. U3ydyeHns 3/1eMeHTOB CTPOeHH sl 3YKAPHOTUYEeCKHX KJIeTOK, BbisiBJIeHHe 0co0eHHocTeil

CTPOEHUSI PACTHTEILHOI U JKHBOTHOM KJIeTKU. BbINoIHEeHHEe CPAaBHUTEIbHON Ta0 UIIbBI.

[IpakTudeckoe 3ansTre 2

Bupycuble n 6akrepuansHble 3a00neBanust. OOLIMe IPUHIMIIBI UCTIONB30BAHMUS JIEKAPCTBEHHBIX BEIIECTB.

OcobeHHOoCTH PUMEHEHHsI aHTUOMOTHKOB. [IpencraBieHue ycTHIX COOOIIEHUH ¢ Ipe3eHTauel, IIOArOTOBIEHHBIX

[0 MIEPEYHI0 NCTOYHHUKOB, PEKOMEHIOBAHHBIX MIPENOAABATENEM
Tema 1.3 OCHOBHOE coniep:KaHne 4 OK 1
CTpykTypHO- Teopernueckoe oOyueHme 2 OK 2
(pyHkHOHANIBHBIE
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(pakTOpBI
HACJIEACTBEHHOCTH

Xpomocomuast Teopust T. Moprana. CTpoerne XxpoMocoM. XpOMOCOMHBIN Ha0Op KIETOK, TOMOJIOTHYHBIC H
HErOMOJIOTYHBIE XPOMOCOMBI, TAIUIOWHBIA U Aurtonanblid Habop. Hykinennossie kucnotel: JHK, PHK Haxoxnenue
B KJIETKE, HX CTpoeHue U QyHKUIMH. MaTpuyHble IPOLECcCHl B KJIETKe: PEeIUIMKALKs, OMOCHHTE3 Oenka, permapanusi.
["eHeTHYeCKUI KOJ 1 €ro CBOMCTBA

[IpakTudeckoe 3ansTue 2
Perenrie 3a71a4 Ha onpeAeneHne MocaeA0BaTeIbHOCTH HYKJIEOTHI0B, AMUHOKHCIIOT B HOPME U B CITydyae U3MEHEHUS
rocenoBaTenbHOCTH HykieotuaoB JJHK
Tema 1.4 O0Mmen OCHOBHOE COIepKaHNE 2 OK 2
BELICCTB U Teopernyeckoe o0yueHue 2
fipeBpaiieHne [MousiTrie MeTabOMU3M. ACCUMUJISILIUS U JIMCCUMUIISIIINS — JIBE CTOPOHBI MeTabosu3Ma. Tuiibl 0OOMeHa BEIIECTR:
PHEPTUH B KIETKE. b prorpodusiii 1 rereporpodHbIit, a3poGHBIil 1 aHa’poOHsIiA. [InacTiaeckuii ooMeH. DOTOCHHTE3. XEMOCHHTE3
Tema 1.5 OCHOBHOE COIepKaHHE 2 OK 2
PKu3HeHHBIIi LK | TeopeTndeckoe 0bydeHne 2 OK 4
K‘He““m‘ Mutos3. IKnerouHbli UK, €ro nepuojibl. MUTO3, €ro CTaJIni U MPOUCXOJIAIINE Mpollecchl. bruonornueckoe 3Ha4eHre MUTO3a.
Meiios. Meiio3 u ero craguu. [loBenenue xpomocoM B Meio3e. Kpoccunrosep. bruosiornueckuii cMbIci Meiio3a
KonTtponsHas padoTta MoJeKyISIpHEI YPOBEHb OPTaHU3AITUHN YKHBOTO 2
Pasnen 2.CtpoeHrie U QYHKIMH OPraHU3MOB. 20
Tema 2.1 Ctpoenne (OCHOBHOE cOiepIKaHHE 2 OK 2
Opranusma Teopernueckoe oOyueHHe 2 OK 4
IMHOTOKJIETOYHBIE OPTaHNU3MBI. B3anMOCBS3bh OpraHOB M CHCTEMBI OPTaHOB B MHOTOKJIETOYHOM OpraHu3Me. [ 'omeocras
OpTaHHU3Ma U eTo MOJIAepKaHue B TIPOIecce KU3HENEATebHOCTH
Tema 2.2 ®opmbl  [(OCHOBHOE COAECPIKAHNE 2 OK 2
Pa3sMHOKEHUS Teopernueckoe oOyueHue 2
OpraHmsma DopMBI pa3MHOKEHHUST OPraHU3MOB. becronoe u monoBoe pasMHOKeHne. Bunbl Oecrionoro pasmaoxenus. [lomosoe
pasMHOXKeHue. | 'aMeTorenes y ;kuBoTHbBIX. CriepmaroreHes u oorere3. CTpoeHHE MONOBIX KIeToK. OTUIo0TBOpeHHE
Tema 2.3 OnTorene3 (OCHOBHOE COJEPIKAHUE 2 OK 2
pacreHuii, OK 4
Teopernueckoe obyuenue 2
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SKMBOTHBIX H MuanBrayansHOE pa3BUTHE OPraHU3MOB. DMOpHoreHes u ero craauu. [loctamOpuonanbueiii mepuon. Cragun
uea0BeKa MOCTIMOPHOHANBHOIO PAa3BUTHS Y JKUBOTHBIX M uenoBeka. [Ipsimoe u HempsiMoe pa3BuTue. buonorniyeckoe crapenue u

cMepTh. OHTOreHe3 pacTeHHi
Tema 2.4 OCHOBHOE COJIepIKaHUe 6 OK 2
3aKOHOMEPHOCTH | TeopeTHueckoe o0ydeHne 4 OK 4
HACTCA0BAMHS (OCHOBHBIE MOHSATHSI TeHETHKH. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akonsl ['. Menpens (MOHOTHOpUAHOE 1

MOMUTHOpHIHOE CKpelBanue). BzanMoselicTBrie TeHOB

[IpakTudeckoe 3ansTre 2

Pemenne 3aa4u Ha onpeieNeHue BEpOsSTHOCTH BOSHUKHOBEHHS HACIIEICTBEHHBIX TIPU3HAKOB TIPH MOHO-, [T -,

MOTUTUOPHUIIHOM M aHAJTM3UPYIONIEM CKPEIIMBAHIH, COCTABIICHUE TeHOTUITMYECKIX CXeM CKpPEIIMBaHUS
Tema 2.5 OCHOBHOE COIepKaHHE 2 OK 1
Cuenientoe Teopernyeckoe o0yueHue 2 OK 2
HaCTe0BaHHE Bakonsl T. Moprana. CiieruieHHOe HaclieloBaHUe TeHOB, HapyIlleHHne clieruieHus. HacnenoBanue mpu3Hakos, K4
IPUSHAKOB CIICTUICHHBIX C ITOJIOM
Tema 2.6 OcHOBHOE coiepkaHue 4 OK 1
3aKOHOMEPHOCTH | Teopermueckoe 00ydeHHE 2 OK 2
H3MEHTHBOCTH 3MeHuYMBOCTD IPU3HAKOB. BUIbI H3MEHUYHBOCTH: HACIEACTBEHHAS U HEHACIEACTBEHHAsl. 3aKOH FOMOJIOTMYECKUX K4

psmoB B HacnencTBeHHOH n3MeHunBoctr (H.M. Basuno). MyranmoHHast Teopusi H©3MEHYUBOCTH. Buibl MyTanuii u

[IPUYMHBI UX BO3HUKHOBeHUs. Kapuorun uenoseka. Hacinencrsennsle 3a001eBaHns yenoBeKa. I eHHbIe 1

XpPOMOCOMHBIE 0OJIE3HU YeNloBeKa. boe3Hr ¢ HAaCIenCTBEHHOM MTPEAPACIIONOKEHHOCThI0. 3HaUeHNE MEANLINHCKOM

[eHETUKH B IPEIOTBPAILCHNH 1 JICYCHUU I'eHETHYECKUX 3a00IeBaHUM YeIoBeKa

[IpakTudeckoe 3ansTHe 2

Pemenne 3amay Ha onpeAeneHNe TUIIAa MyTallly TPy Nepeaade HacaeACTBEeHHBIX IPU3HAKOB, COCTaBJICHHUE

EHOTUITMYECKUX CXEM CKpPEIIMBaHUS
KonTponsHas pabdora | CTpoeHre 1 GyHKIMN OpTaHU3Ma 2
Paznen 3.Teopust 3BoIIOLUU 9
Tema 3.1. Uctopus [OCHOBHOE coiep KaHNE 3 OK 2 OK4
9BOJIIOLIMOHHOT0 Teopernueckoe oOyueHme 3
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Y4eHHUS. [epBrie 3Bomonnonusie konnenuuu (K.b. Jlamapk, XK.JI. Broddon). IBomonuonnas teopus Y. JapsuHa.
MuxkposBoonus  (CHHTETHYECKAs TEOPHS IBOJIOLUH U €€ OCHOBHBIC ITOJIOKEHHS.
MuxkposBomtonus. [lomysuus kak seMeHTapHasi eIMHHIIA YBOMIOUUH. [ eHeTHIeCKHue OCHOBBI IBOJIOLIUH.
JneMeHTapHbIe (aKTOphI SBOMIONNH. EcTecTBEHHBIH 0TOOp — HaNpaBIsIoMui akTop sBooNHH. BrmoodpazoBaHue
[KaK pe3yabTaT MHUKPOIBOIIOIMH
Tema 3.2. OCHOBHOE COIepKaHUE 2 OK 2 OK4
MaxkposBosonus. | Teopernyeckoe 0OydeHHe 2
[BOSHHKHOBEHHE U Maxpoasomtorusi. @opMbl 1 OCHOBHEIE HampasiieHus: Makpodsoitoniuu (A.H. CesepiioB). [yt noctmxeHus
gasnnTne KUSHA HA 5, rorngeckoro mporpecca. Coxpanenue 6uopa3sHoodpasus Ha 3emre.
emie ['umoTe3sl u TCOpHHN BO3SHUKHOBCHUS )KU3HU HA 3emute. IlosBiienne IMEPBLIX KJIIETOK U UX 3BOJIIOIUA. HpOKapI/IOTLI u
PYKapUOTEI. HponcxomneHHe MHOT'OKJIETOYHBIX OPTraHN3MOB. Bo3HukHOBEHHE OCHOBHBIX HapCTB 3YKapuoT
Tema 3.3. OCHOBHOE CcOIepKaHNE 4 OK 2 OK4
IIpouncxoxaeHne e | TeopeTnueckoe 00ydeHHe 4
OBeKa — IAHTPOIIOJIOTHS — HayKa 0 denoBeke. CucTeMaTHUeCKOe TOJI0KEHHE uernoBeka. CXOACTBO U OTJINYHUS YEIOBEKa C
AHTPOMOTeHEs PKUBOTHBIMU. OCHOBHBIE CTAIIUM aHTPOIIOT€He3a. DBOJIIOLUS COBPEMEHHOI'O UEJI0BEKa.
UenoBeueckue packl U UX EAMHCTBO. Bpems u myTu pacceneHus denoBeka 1o miaHere. IlpucnocobieHHOCTh uenoBeka
K pa3HbIM YCIIOBUSIM CPEIbI
Paznmen 4.Oxomorust 15
Tema 4.1. OCHOBHOE coepKaHHe 2 OK 1 OK2 OK7
JKoI0rHyecKue Teopernueckoe oOyueHHe 2
(haxTopst u cpenb! Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3AyILIHAS, IOYBEHHAs!, BHyTpUOpraHu3MeHHas. Pu3uko-
PRUSHH XMMHAYECKHE OCOOEHHOCTH cpe 00MTaHus oprann3MoB. [Ipucnocobaennst opraHu3MoB K >KU3HH B Pa3HBIX cpenax.
[MonsiTre sxonorudeckoro pakropa. Kmaccudukarws sxomorndeckux dakropos. [Ipasmino muanmyma HO. JInbuxa.
Bakon TonepanTHocTH B. llendopma
Tema 4.2. OCHOBHOE conepKaHne 4 OK 1 OK2 OK7
Ionyasiuusi, Teopernueckoe oOyueHme 2
coo0IIecTBa,
JKOJIOrMYecKasi XapaKTepUCTHUKA BHJIAa U HOMYJISIIUK. DKOJIOTHYecKasi HAIIa BUA. DKOJIOTHUYECKUE XapaKTEPUCTUKI
PROCHCTEMBI momyssinuy. Coob1iecTa u 3kocucTeMbl. bruoneHos u ero crpykrypa. CBs3u MEXAy OpraHn3MaMH B OHOLIEHO3e.
CTpyKTYpHBIE KOMIIOHEHTBI 3KOCUCTEMBI: TPOLYLIEHTHI, KOHCYMEHTBI, pelylieHThl. KpyroBopoT BelecTB 1 MOTOK
BHEPruu B 9KocucTteme. Tpoduueckue ypoBHI
[IpakTudeckoe 3aHsTHE 2
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Tpoduueckue nenu u cern. OCHOBHBIE TOKA3aTENN SKOCUCTEMBI. bruoMacca 1 mpoayKius. IKOJIOrHYECKHEe THPaAMHUIBI
4rcen, OuoMacchl u SHepruu. [IpaBuiio mupaMuIbl SHEPTHH.

PereHre mpakTUKO-OPUEHTUPOBAHHBIX PAaCUETHBIX 33JaHUI TI0 IEPEHOCY BEIECTBA U SHEPTUH B IKOCUCTEMAX C
cocTaBlieHHE TPOYUUECKUX Lerel 1 MIpaMil OMOMACCHI H SHEPTHH

Tema 4.3. Buocdepa (OcHOBHOE conepkaHue OK1
- riodaabHas Teopernyeckoe o0yueHue OK2
= K

ProJorHHecKast Ibrocdepa — xuBas obonouka 3emiin. Pa3Butue npencrasieHuii o ouocdepe B Tpynax B.M. Bepuanckoro. O6nactu OK7
cucrema orochepbl 1 ee KOMIOHEHTHI. JKUBOE BelecTBO OMOcdephl U ero QyHKITHH.

BakoHOMEpHOCTH cyliecTBOBaHUs Onochepbl. OcobeHHOCTH OHOCchephl Kak TiI00aNbHOM SKOCHCTeMbI. JIMHaMu4YecKkoe

paBHOBecue B Onochepe. KpyroBopoTsl BEIIeCTB 1 OMOr€OXUMHUYECKUE ITUKIIBL. [ 100aIbHBIC SKOJIOTHYECKHE

MpoOIeMbl COBPEMEHHOCTH
Tema 4.4. Bmussnue (OcHOBHOE coep KaHue OK1
AHTPOIOT¢HHbIX Teopernyeckoe o0yueHue OK2
dakTopoB Ha A = 6 3 = A K4
G HTPOIIOI'€HHBIC BO3JICUCTBUA Ha I/IOC(i)epy. ArpsA3HCHUA KaK BUJ aHTPOIIOI'CHHOI'O BO3ACUCTBUSA. AHTPOIIOI'CHHBIC OK7

uocepy BO3/IeiicTBUS Ha aTMochepy. BosneiictBus Ha ruapochepy. Bosaeticteus Ha mutochepy. AHTPOIOISHHBIE

BO3/ICHCTBUS HAa OMOTHYECKHE COO0IECTBA. YTIIyOJIEHHO H3Y4alOTCsl OTXO/IBI, CBSI3aHHBIC C OIpe/IeTIeHHON

rpodeccreii/CrielHalbHOCThIO

IIpakTuueckoe 3aHsATHE

[MpakTndeckoe 3ausTHE «OTXOBI MPOU3BOICTBA». Ha ocHOBE (enepabHOro KacCH(PHUKAIMOHHOTO KaTauora 0TX0/I0B

OIPEIETSTh KacC OMAaCHOCTH OTXOJI0B; arperaTHOE COCTOSTHUE U (PU3MUECKYIO POPMY OTXOJIOB, 00pa3yroIUXCsl Ha

pabodem MecTe / Ha dTamax MPOU3BOJICTBA, CBSI3aHHBIE C OMPEAEIEHHON mpodeccuet/crennaaTbHOCThIO
Tema 4.5. Bausinue (OCHOBHOE conepikaHme OK2
COIMAJILHO- TeopeTudeckoe 0bydeHne OK4
HKOJIOTHYECKHX K7

(axrTopos Ha
310pOBbe YeJI0BeKa

3ropoBbe U ero cocrasisome. GakTopbl, MOIOKUTENBHO U OTPULATENBHO BIHMSIOLINE HA OPTaHU3M YeIOBEKA.
[TpoOnema TeXHOr€HHBIX BO3/EHCTBUI Ha 310POBbE YEIOBEKa (JIEKTPOMArHUTHBIE IOJIS, OBITOBAS XUMHUSL,
M30BITOYHBIE IIYMBbI, palyanus U T.1L.). AanTanus OpraHu3Ma 4ejaoBeka K (JakTopaM OKPYKaIOIIeH Cpelbl.
[Tpunmne! popmupoBanus 3n0poBbecOeperaromniero nopeaeHus. Pusnyueckas aKTUBHOCTD U 310POBbE.
IbrioxuMHuyecKre acTeKThl PalOHAIBHOTO MU TaHUs

IIpakTH4yeckue 3aHATHS

HpaKTI/I‘ICCKOC 3aHATHE «BlusHre aOMOTHYECKUX (baKTOpOB Ha 310pOBLC YCIIOBCKA U €Tro pa6OTOCHOC06HOCTB»
HpOBeCTI/I JINYHBIC HaGHIO,Z[GHI/Iﬂ BO BHey‘{€6HO€ BpCEMs BJIIMAHUSA BBICOKOTO U HU3KOI'O aTMOC(i)epHOFO JaBJICHUA,
BEICOKOM Ml HU3KOH TEMIICPATYpPhbI BO3AYyXa, BBICOKOM M HU3KOH BJIA)KHOCTH Ha CaMO4YyBCTBUC U pa60TOCHOCO6HOCTB.
O606H_II/ITB MOJYYCHHBIC JIMYHBIC CBEICHUA B CBOJAHYIO Ta6m/1uy " CACIAaTh BBIBOAbI U PCKOMCH JAlU .
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B ToM umncine npogeccnoHanbHO-OpUEHTUPOBAHHOE COACPKaHUE TPAKTHIECKUX padboT 1
KonTtponsHas pabora

[TeopeTruecKkue acreKThl IKOIOTUU
IpodeccnonantbHO-OPHEHTHPOBAHHOE CO/IepsKaHue (Coiep:KaHue MPUKJIATHOTO MOLYJIs1)
Paznen 5. BuoJiorusi B ;KM3HH 8 OK2
Tema 5.1. OCHOBHOE COIepKaHUE 8 OK4
bHOTeXHOIOTHH B | TeopeTnueckoe o0ydeHne 2 K7TLK 1.1
PKU3HU KAKIO0T0 N 2

IbroTexHOI0rus KaK HayKa U IpOrU3BOACTBO. OcHOBHEBIE HamnpaBJICHUA COBPEMCHHON 6I/IOTeXHOJ'IOI‘I/II/I. MCTO):[BI

ororexHonoru. OOBEKTHI OMOTEXHOIOTHH. DTHKA OMOTEXHOIOTHIECKUX U TeHETHYECKHX dKcIepuMenToB. [IpaBua

MOVCKA ¥ aHaTN3a OMOIKOIOTHYecKOr HHPOPMAIH U3 Pa3IMYHbIX HICTOYHUKOB (Hay4YHas M yaeOHO-Hay4dHas

TepaTypa, CpencTBa MaccoBoii mHGopmaiuu, cetb IHTEpHET U Apyrue)

IIpakTrueckue 3aHATUS 2

Keticel Ha aHaIM3 HHGOPMAIMK O HAYYHBIX JTOCTHKCHUSX B 00JIACTH F'eHETUYECKUX TEXHOJIOI MM, KIIETOUHOM 2

MHXEHEPHUH, TUIIEBBIX OMOTEXHOJIOTHH. 3aImuTa Kelica: peACTaBlIeHHe Pe3yIbTaTOB PEIIeHNs KEHCOB (BBICTYIUIEHHE

C TIpe3eHTAaIen)

B ToM yncie npogeccHoHATbHO-OPHEHTHPOBAHHOE CO/IEPKAHME MPAKTHYECKOT0 3aHATHSI 2
Tema 5.2 OCHOBHOE COepKaHHE 4 OK1
buorexHonorun . [IpakTuueckue 3aHATHS 4 OK2
[TCXHITICCKIC PazBuTHE GHOTEXHOIOTHII C IPHMEHEHHEM TEXHHUIECKHX CHCTeM (OMOMHXeHepns, OnonH(pOpMATHKa, OHOHHKA) H NX 2 OK4
CUCTEMBI IpUMEHEHHE B )KM3HK 4eI0BEKa, TTOMCK U aHAIN3 HH(OPMAINK U3 Pa3THYHBIX HCTOYHUKOB (HAaydHAS M yaeOHO- OK7 IK1.1

HAy4YHAS JIUTEPATypa, CPEACTBA MACCOBOM MHPOPMAITUH, CeTh IHTepHET U pyTHe)

Keticel Ha aHanmM3 WHGOPMAIMH O Pa3BUTHH OMOTEXHOIOTUN C IPUMEHEHNEM TEXHIHYECKUX CUCTEM (II0 TPYIIIaMm)

BammuTa keiica: [IpencraBiieHne pe3yabTaToOB pelIeHHs KEWCOB (BBICTYIUIEHUE C IPE3SHTAIIEH ) 2
[TpomexyTounas 2
ATTEeCTaIs 110 /T depeHmpoBaHHbBI 3a4eT
TMCITUTUTIHE
Bcero: 72

15




3. CHEIIUABHBIE YCJIOBHUS PEAJIM3AIIAN AJJAIITUPOBAHHOM
MPOT'PAMMBI YYEFHOU JUCITATLIAHBI

3.1. MaTepuaabHO-TeXHHYECKOe o0ecrieyeHme

Peanuzanus nporpaMMel IpeycMaTpruBaeT HaIU4YHe yueOHOTO KabuHeTa OHOJIOTHH.

O6opynoBanue yueOHOT0 KaOMHETA:

- ayIUTOPHBIN KOMIUIEKT y4eOHUKOB

- TUIaKTUYECKUE MaTepHaIbl (3a1aHusl [UI KOHTPOJIBHBIX Pa0OT, U pa3HbIX BUOB
OIIEHOYHBIX CPEACTB, AU(PHEPESHIIUPOBAHHOTO 3a4eTa U JIp.);

- TEXHUYECKHE CpecTBa 00ydeHus (TIEpCOHAIBHBIA KOMITBIOTEP C JIMIIEH3UOHHBIM
MIPOrPaMMHBIM 00ecTieueHHEeM; MYJIbTHMEIUIHBII TPOEKTOP; SKPaH, BBIXO]] B JIOKAJILHYIO CETh),
MUKPOCKOTI, MUKPOTIPETapaThl;

- 3a51bl (OMOIMOTEKA, YUTATIBHBIN 3aJl C BBIXOJIOM B ceTh IHTEepHET).

Opranmzanus 00pa3oBaTeIFHOTO TpOoIIecca TSl JIUII ¢ HApYIICHUSIMU 3PEHHUS HalpaBiieHa

Ha CO3JjaHHME CIIEHMAIbHBIX YCIOBMM, OOECIeUMBaIOMX OPraHu3alrio 00pa30BaTEIBLHOIO
rporecca, NoJiydeHue MU NpopecCUOHaTbHON MOATOTOBKH U MPO(ECCHOHATBHOTO 00pa30BaHus
C yueToM TpeOoBaHUIl pbIHKA TpyJa U MEPCIEKTUB Pa3BUTHUS MPOQECcCUii, a TaKKe YCIOBUHN IS
UX COLMAIbHOM alanTalliy U MHTErpaliy B 0OIIECTBEHHYIO HHPPACTPYKTYPY.

Jlyi kauecTBEHHOM OpraHu3aluy 00pa30BaTEIbHOIO Mpoliecca s UL ¢ HapyIIeHUSIMU
3peHusi He0OXOUMO pellaTh CIEAYIOUUE 3a1auu:

- pa3paboTKa TEXHOJOTHIA 00yIEHUS;

- HCTIOJIb30BaHNE TEXHUYECKUX CPEICTB 00YUYEHUS B COOTBETCTBUHU C HO30JIOTHEH;

- CO3JITaHUE CUCTEMbl HH(POPMAIIMOHHOTO 00ECTICUCHHS KOMIUIEKCHOU PO (heCcCHOHATBHOM,
COITMATPHOM U TICUXOJIOTHYECKON aJlanTallii 00yqaroIerocs;

- TIOBBIIICHHE KBaJIU(PHUKAUU IIEJarorH4eckuX KaJpoB B BOMPOCAX, KacarOIIUXCS
WHKJIFO3UBHOTO 00pa30BaHMUs.

Cpennee mnpodeccroHaIbHOE 00pa3oBaHME JUI] C HAPYIICHUSIMH 3pEHUS JOJDKHO
OCYILIECTBIISITECS. B COOTBETCTBHM C (peiepalibHBIM TOCYJAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTaM Ha OCHOBE OOpa3oBaTEIbHBIX MPOTPaMM, aJaNTHUPOBAHHBIX IJIs OOyYEHHS JIHII C
HapyIIEHUSMH  3pEHHsl C  HCIIOJIb30BAHHEM  CIICLUAJIBHOTO  Yy4eOHO-METOIUYECKOrO
COTIPOBOXKIACHHUS.

B 00yuenuu nui ¢ HapylIeHUs MU 3pEHUS UCIIOJIb3YIOTCS ClielnaibHble 00pa3oBaTebHbIC
yCIOBUS, MpPHU3BaHHbIE OOJIETYUTH YCBOCHHE HUHGPOpPMAlMU U 00ecrneyuTh MNPODUIAKTUKY
ACTEHMYECKUX COCTOSIHUN M TCHXOSMOIIMOHAIBHOTO HAMPSDHKEHHS, MOBBIIICHUE (PU3HMUECKON U
YMCTBEHHOU pabOTOCHOCOOHOCTH:

- HCTIOJIb30BaHKE JOTIOJHUTEIBHBIX HHIUBUIYAIbHBIX U MMOATPYIIOBBIX 3aHITHIA,

- peryaupoBaHHME TPYIHOCTH U CIOKHOCTH 3aJaHMi TakK, YTOObl OHU COOTBETCTBOBAIU
BO3MOXHOCTSIM O0y4aIOUINXCSl C COMAaTUYECKUMU 3a00JIeBaHUSIMH;

- BapbMPOBaHNE NCTOYHUKOB CAMOCTOSITEIILHOTO U3yUEeHUsI MaTepHala;

- BAPBUPOBAHUE CIJIOKHOCTH KOHTPOJIBHBIX BOIPOCOB IPU CAMOCTOATEIBHOM H3yYEHUU
MaTepuana;

- npuMeHeHue TUudPepeHIIMPOBAHHOTO MHCTPYKTaXKa MPHU BBIIOJHEHUU MPAKTUYECKUX
pa0or;

- JUIS JIy4IIEro YCBOCHHMs OOy4aroIIMMUCS MCIOJIB3YEMBbIX TEPMHHOB DPEKOMEHIYeTCs
oopMIIeHHE JOTIOJHUTENbHBIX 3alHMcel Ha JIOCKe, pa3JaTOYHOTo MaTepHaja B NMHCbMEHHOMN

popme;



- IPEIbSABICHUE M3Y4aeMOT0 MaTepHuallia ¢ ONOpOM Ha pa3MyHbIE aHAIU3ATOPHl (CIyX,
3peHue, ocsA3aTeabHble aHAIN3aTOPbI);

- YETKOE COOJIOZCHHE AITOPUTMA 3aHATHS M 33JaHUI JJIS CaMOCTOATENBHON pabOThI
(Ha3pIBaHME TEMBbI, MOCTAHOBKA LEJNH, COOOLICHWE M 3alMCh IUIaHA, BBIICICHHUE OCHOBHBIX
TIOHSATUN U METOJOB MX U3YUYCHHUS);

- 60JIee YacThIi OTJIBIX, CMEHA BUJIOB JESATEIHLHOCTH, MAY3bI 10 X0y 3aHATHI;

- MaKCHMaJIbHO€ paclIMpeHHe 00pa30BaTENbHOIO IMPOCTPAHCTBA 33 CUET COLMAJIBHBIX
KOHTAKTOB C IIUPOKUM COITUYMOM;

- aKTUBU3aIMs BCEX KOMIIOHEHTOB y4€OHOU JESITEILHOCTH.

[Ipu HamM4HMK 3aTTPOCOB JIUI] C HAPYIICHUSIMU 3PEHUS WU TI0 PEKOMEHIAIMY TIejarora-

Icuxosora Jjs TPEACTaBIIEHUs Yy4eOHOro MaTepuaiga CO3JAl0TCS KOHTEKCTHBIE
WHJIMBUIYAIIbHO OPUEHTUPOBAHHBIC MYJIbTUMEIUMHBIC TPE3CHTALINH.

OOyyvaromuMcs MPerIoCTaBISIIOTCS YCIAYrd ThIOTOpAa HAa MPOTSHKEHHMHM BCEro Iepuoja
00y4eHus.

Peanuzanuss npumepHoit paboueil mporpaMMbl  TpeOyeT Hanuuus  KaOMHeTa,
000PYI0OBAaHHOTO C YYETOM OCOOBIX MOTPEOHOCTEN 00YIATOIITUXCS.

[Tepedyensr cnenuagbHBIX TEXHUYECKHUX CPEICTB M TPOTPAMMHOTO OOECHEeYEHUS ISt
o0yueHus CTYJEHTOB C HapyILIEHUSIMHU 3PEHUS:

- JWCIUICH C UCIOJIb30BaHWEM cucTeMbl bpaiins (penbedHo-Toveunsrii mpudr) 40-
3HAKOBBIN WK 80- 3HAKOBBIN, WJIA MIOPTATUBHBIN AUCIUIEH;

- IPUHTEP C UCTOJIb30BaHUEM CUCTEMBI bpaitnst (penbedHOo-ToueUHBIH TIPUQT);

- MporpaMma 3KpaHHOTO JIOCTYIa C CHHTE30M peyH;

- MporpamMma 3KpaHHOTO YBEJIUYCHUS;

- pemakTop TekcTa (mporpaMma JUisi mepeBoja OObIYHOTO mIpudTa B OpalIeBCKUN |
00paTHO);

- mporpammel cuHTe3a peun T 1S (Text-To-Speech);

- YYTAIOIas MalllMHa;

- CTallMOHAPHBIN ANEKTPOHHBIN YBEIUUNUTENb;

- py4HOE€ yBEJIMYMBAIOLIee YCTPONUCTBO (MOPTATUBHAS IEKTPOHHAS JIyNa) 3JIEKTPOHHBIN
YBEJIMYUTEIND ISl YAAJIECHHOTO MPOCMOTPA.

PekoMeHyeMblii KOMIUIEKT OCHAIEHUsl Ui CTallMOHApHOrO paboyero mecra Jyis
C1abOBHIAIIETO TOJIH30BATENS: TIEPCOHATBHBIN KOMITBIOTEP ¢ 00JBIITUM MOHHTOpPOM (19-24"), ¢
mporpaMmoii skpanHoro npoctyma JAWS, mporpammoii skpanHoro yBenuueHuss MAGic) u
JHCILIeEM, UCTIOB3YIOIMUM cuctemy bpaitng (pensedHo-TouedHOro mpudT).

B nensx koM@opTHOro nocTyma JuIl ¢ HapYHICHUSIMHU 3pPEHUS K 00pa30BaHUIO MOXKET
UCII0JIb30BAThCA TMEPCOHANBHBI HOYTOYK JUIs IpHeMa-mnepeaadd ydeOHo HHpopMalu B
JOCTYIHBIX (popmax.

B mensx peanuzarnuu nmpuMepHO paboueil mporpamMMmbl MPEAyCMOTpPEHa BO3MOXKHOCTH
oOyueHus ¢ UCMOIb30BAaHUEM WHCTPYMEHTApHs, MIPEICTaBICHHOTO B Ne4aTHO# (opme, B opme
3NIEKTPOHHOTO IOKYMEHTA.

I[Ipn peanmuzamuu  aJanTUPOBAHHOW  00pa30BaTENbHONW  MPOTPAMMBI  CPEIHErO
podeccHoHALHOTO 00pa3oBaHuUs ISl MHBATUAOB M JIMI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
3I0POBbSI CO3JAIOTCS CIEIUANbHBIE pa0ounMe MecTa C YYeTOM HapyIIeHHBIX (QYHKIHA U
OTPaHHYEHUN MX IKUZHEICATEIILHOCTH B COOTBETCTBHHM C TPEOOBAHUSMH, YTBEPKICHHBIMH
npuka3zoM MunucrepctBa Tpyna Poccuu ot 19 Hos6ps 2013 roga N 685H.



3.2. UudopmanuonHoe odecrnieyeHne 00yueHust

1. Ans peanuzanuu nporpaMmmbl OMOIMOTeYHbIH (PoHA 00pa30BaTENBbHON OpraHUu3aIiH
MMEeT MeYaTHBIC U AIEKTPOHHBIE 00pa3oBaTeIbHbIe U HH(POPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIE JUIsl HCIIOJIH30BaHUS B 00pa30BaTEIbHOM MPOLIECCE, HE CTapIIe MATH JIET C
MOMEHTA WU3/IaHHS.

DrekTpoHHas OMOIUOTEYHAs crucTeMa Znanium.com

3.2.1. OcHOBHbIE HCTOYHUKH
1. KoncrantunoB B.M., Pe3anoB A.I'., ®aneena E.O. buonorus OULL Axkagemus, 2022 T.
2. Aradonosa A.b. u ap. buosorus, AO "UznarensctBo "[Ipocsemenne”, 2024 r.
3. AragponoBa A.b. u np. buonorus [Ipakrukym Mockga. [Ipodobpazosanne. AO
"UznarensctBo "[IpocBemnienue", 2025 r.
4. Tynsxosa O.B. buonorus [Ipodo6pazoBanne Capatos, 2024 r.

3.2.2. D1eKTpPOHHBIE pecypchl

l.www. sbio. info (Bcs Owmosnorusi. CoBpemeHHass OWOJOTHS, CTaThbH, HOBOCTH,
OoubImoTeKA).

2.www. window. edu. ru (EguHoe oxHO pocTyna K oOpa3oBaTelbHBIM pecypcam
WNuTepuera no Guosorum).

3.www.5ballov. ru/test (Tect a1 abUTypUEHTOB 10 BCEMY LUIKOJIBHOMY Kypcy OMOJIOTHH).

4.www. vspu. ac. ru/deold/bio/bio. htm (TenekoMMyHHKallMOHHBIE BUKTOPHHBI I10
OMOJIOTHH —HKOJIOTHUH Ha cepBepe BopoHEKCKOTO yHUBEPCUTETA).

S.www. biology. ru (buomorust B8 OTkpbeiToM Kosutemke. CalT COAEPKUT AICKTPOHHBIN
y4aeOHHK 110 6uosoruu, On-line TecTsr).

6.www. informika. ru (DneKTpoHHBIN yueOHUK, OONBIION CITUCOK HHTEPHET-PECYPCOB).

7.www. nrc. edu. ru (buonoruyeckas kapTuHa Mupa. Pasznen KOMIbIOTEpHOTO yueOHUKA,
pazpaboTaHHOro B MOCKOBCKOM IrOCY/1apCTBEHHOM OTKPBHITOM YHUBEPCUTETE).

8.www. nature. ok. ru (Pemkme wum wucyesawmme >KUBOTHbIE Poccmm — TIPOEKT
Oxosoruueckoro reHTpa MI'Y um. M. B. Jlomonocosa).

9.www. kozlenkoa. narod. ru (it TeX, KTO Y4YUTCS caM M YYHT JPYIHX; OYHO H
JTUCTaHLIMOHHO, OMOJIOTUH, XUMHH, JPYTUM MIPEIMETaM).

10.www. schoolcity. by (buosorust B Bonpocax u 0TBeTax).

11.www. bril2002. narod. ru (buonorus mns mkoapHHUKOB. KpaTkas, KommakTHas, HO
JoCcTaToyHO TmojapoOHas wuHbopMauus no pasgenam: «OOmas Ouonorusy, «boTaHuKay,
«3o0010THAY, «HYeT0BEKY).



4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHO JUCLUILIUHBI

KoHTposib M OLEHKA pe3yabTaTOB OCBOCHHS 00Ie00pa30BaTEIIEHON TUCIUILIAHBI

PaCKpBIBAIOTCS Yepe3 AUCHUIUIMHAPHBIC Pe3yIbTaThl, HAPaBJIeHHBIE HA (HOPMUPOBAHKE OOLTNX U

npodeccHOHATBFHBIX KOMIIETEHIIUH 0 pa3zesaM U TeMaM COAEp KaHusl yueOHOTO MaTepuara.

Oomas
KOMITETCHIUA

Pa3zpen/Tema

THun oneHOYHBIX MepOnPHUATHIA

Pa3nen 1. Kinerka — cTpyKTypHO-
q)yHKlIl/IOHaJIBHaSI €AUHUIA ) KUBOI'0

KonTponbnas pabora “MoneKynspHbI ypoBEHb
OpraHu3aIiK KUBOTO”

OK 02

Tema Nel.1.
buonorus kak Hayka

3anondenye TabIuIbl ¢ OMUCAHUEM METOI0B
MHUKPOCKOITUPOBAHUS C UX JJOCTOMHCTBAMU U
HEIOCTATKAMMU.

3anonHenue TabauIel «BKiIag yueHbIX B pa3BUTHE
OHOJIOT I

OK 02

Tema Nel.2.
OO1as XapaKTepUCTHKA KU3HH

3anosHeHHE CPAaBHUTEIBHOM TaOJIUIIBI CXOJCTBA U
pa3auuMii )KUBOTO U HE KHUBOTO

OK 01
OK 02
OK 04

Tema Nel.3.
BI/IOJ'IOFI/I‘-ICCKI/I BAXXHbBIC XUMHUYCCKUC
COCIMHECHUS

OpOHTANIBHBIN OIPOC

[TonroroBka ycTHBIX COOOLIEHHH ¢ Ipe3eHTanuen
BrinosiHeHHE U 3aIuTa JabopaTopHBIX padoT:
«Omnpenenenue ButamuHa C B IPOAYKTaX MUTAHUSY,
«T'unpodunbHO-rUIPOoOOHBIE CBOWCTBA JIUITHIIOB)
WHauBuayallbHBIN OIIPOC IO KAPTOUKAM

OK 01
OK 02
OK 04

Tema Nel.4.
CrpykTypHO-QyHKIIMOHATIbHAS
OpraHu3aLys KJIETOK

OreHnBaeMast JMCKYCCHs 0 BOIPOCAM JIEKLIUH
WHauBuayallbHBIM OIIPOC IO KAPTOUKAM
Pa3paboTka MeHTaIbHOW KapThl 1O Kiaccu(UKALUU
KJIETOK U UX CTPOCHHUIO Ha MPO- U DYKAPHOTUUECKUX
U 110 IJapCTBaM B MUHU IpyIIax

Brimonnenne u 3anmra 1abopaTOpHBIX paboT:
«CtpoeHue KIETKH (pacTeHus, )KUBOTHBIE, TPHOBI) 1
KJIETOYHBIE BKJIFOYEHUS (KpaxMaJl, KapOTHHOUBI,
XJIOPOIIIACTHI, XPOMOIUIACTHL)»,

«[Iponnmaemocts MeMOpPaHHI (TIA3MOJIH3,
JIETUTa3MOJTH3)»

OK 01
OK 02

Tema Nel.5.
CTpyKTypHO-(QYHKIINOHATHHEIE
(haKTOpBI HACIEACTBEHHOCTH

OpOHTANIBHBIN 0IpOC

Paspabotka rimoccapus

Pemenue 3aa4 Ha omnpeseneHne
MIOCJIEI0BATENIFHOCTH HYKJICOTH/IOB

OK 01
OK 02

Tema Nel.6.
[potiecchbl MATPUYHOTO CHHTE3a

OpOoHTANIBHBIN Onpoc

WHauBuayanbHBIN OMPOC MO KAPTOUKAM

Tect «IIpoueccsl MaTpUUHOIO CUHTE3a»
Pemenve 3a1a4 Ha omnpeseneHne
TIOCJIEI0BATENTbHOCTH AMUHOKHCIIOT B MOJIEKYJTE
Oenka

Pemenne 3ana4 Ha onpeneneHue
MOCIEN0BATEIEHOCTH AMUHOKHCIIOT B MOJIEKYIIE
6enka B Ciydae M3MEHEHHS MTOCIIEA0BATEIIEHOCTH
nykieotunoB JJHK

OK 02

Tema Nel.7.

®pOoHTANBHBINA OMPOC




OK 04 Hexnerounsie Gopmbl Ku3HHA [oaroroBka yCTHBIX cOOOIIEHHH C Mpe3eHTalrei
(BUpYyCHBIE U OaKTepHaJIbHBIE 3a00JIEBaHNSI.
OO1mye MPHUHIMITBI UCTIONB30BaHUs
JIeKapCTBEHHBIX BelecTB. OcoOeHHOCTH
NIPUMEHEHHUS] aHTHOMOTHKOB)
OK 02 Tema Nel.8. OpoHTANIBHBIN onpoc
OOMeH BellecTB U IpeBpalleHne WuauBHaya bHBIA ONPOC IO KapTOUKaM
SHEPTHH B KIIETKE 3arnoiHeHne CPaBHUTEIILHON TaOJIHIIBI
XapaKTEpPUCTHUK TUIIOB OOMEHA BEILECTB
OK 02 Tema Nel.9. OO6cyXIeHHe 110 BOITPOCaM JIEKIHU
OK 04 JKvzHeHHBIM UK KiIeTku. MUTO3. WunuBuayansHbIN OMpOC 10 KapTOYKaM
Meiio3 Pa3paboTka JeHThI BpeMEeHHU )KU3HEHHOTO LIUKJIA
Pazgen 2. CtpoeHue u pyHKIUH KonTponbnas padora ”Crpoenue U pyHKIUH
OpraHusma opranuzma’”
OK 02 Tema Ne2.1. OrneHuBaeMasi TUCKYCCHS
OK 04 CrtpoeHue opranusma Pa3paboTka MeHTaNIbHOW KapThl TKaHEeH, OpraHoB
CHCTEM OpPraHOB OPraHM3MOB (pacTeHHUs,
KUBOTHBIE, YEJIOBEK) C KPATKON XapaKTePUCTHUKON
uX QyHKIMH
[MToaroToBka 1 NpeiCTaBICHHE YCTHBIX COOOIICHHIA
C mpe3eHTalyel (MMMYHUTET, NHQEKIMOHHbIE
3a00JIcBaHMs, STIUICMUH, BAKIIMHAIIHS)
WNHauBuayalibHbIN OIIPOC IO KAPTOUKAM
OK 02 Tema Ne2.2. ®DpoHTANBHBIN OMPOC
DopMbl pa3MHOKEHUST OPIraHU3MOB 3anonHeHne TaONHUIIBI C KPAaTKOW XapaKTePUCTUKOM
U IpuMepamu GopM pa3sMHOKEHHS OPraHU3MOB
WHauBuayallbHbIA OIIPOC IO KAPTOYKAM
OK 02 Tema Ne2.3. PazpaboTka JeHTH BpEeMEHH C XapaKTEPUCTHKON
OK 04 OHnToreHe3 )KUBOTHBIX U YeJIOBEKa 9TaroB OHTOT€HE3a OTAEIBHOM IPYIIION KUBOTHBIX
U 4elioBeKa 110 MUKpOTpyIIaM
Tect/onpoc
OK 02 Tema Neo2 4. CocraBiieHre JKU3HEHHBIX IIHKIJIOB PACTEHHI 110
OK 04 OHnToreHes3 pacTeHuit otaenaM (MOXOBH/IHBIE, XBOIIEBUIHBIC,
MarnopOTHUKOBUIHBIE, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHEIE)
OK 02 Tema Ne2.5. Paspaborka rimoccapus
OCHOBHBIE OHATHUSI TEHETUKU Tect
OK 02 Tema Ne2.6. ®poHTANBHBIN OIIPOC
OK 04 3aKOHOMEPHOCTH HACIIeIOBAHUS MuauBHUoyaIbHBINA OMIPOC TI0 KAPTOYKAM
TecT no Borpocam JIEKLUU
Pemenne 3aa4 Ha omnpeieNieHHe BEPOSATHOCTH
BO3HMKHOBEHHMS HACJIEACTBEHHBIX PH3HAKOB MIPH
MOHO-, JI1-, ONMUTHOPUIHOM 1 aHAIN3HPYIOIIEM
CKpEIIMBAHUH, COCTABICHHE TEHOTUITHYECKUX CXEM
CKpEIIBAaHUS
OK 01 Tema Ne2.7. Tect
OK 02 B3aumMopneiicTBue reHOB PazpaboTka rimoccapus

WHnuBuIyansHbIH OIpoc MO KapTOdYKaM
Pemenne 3ana4 Ha onpeaeneHne BEPOSITHOCTU
BO3HHMKHOBEHHMS HACJIEICTBEHHBIX TIPH3HAKOB MPU




Pa3JIMYHbIX TUIIAX BSaHMOHefICTBHH T'CHOB,
COCTAaBJICHUEC I'CHOTUIIMYCCKUX CXEM CKPCIIMBAaHUA

OK 01
OK 02

Tema No2.8.
CrenieHHOE HaClIeOBaHUE MTPU3HAKOB

Tect

Pazpabotka ritoccapus

NnauBuayanbHbIi opoc 0 KapTouKaM
Pemenue 3agau Ha onpe/ielieHne BEPOSITHOCTU
BO3HHMKHOBEHUS HACJIEJICTBEHHBIX PU3HAKOB MIPH
CLICTIJIEHHOM HacJIeI0BaHUH, COCTABJIICHHE
TEHOTUITUYECKUX CXEM CKpEIIUBAHUS

OK 01
OK 02

Tema No2.9.
I'enetnka mona

Tect

Paspabotka rimoccapus

NuauBuayalbHBIN OMPOC O KapTOYKaM
Permenue 3a1au Ha onpeseneHre BEpOSTHOCTH
BO3HHUKHOBEHUS HACIIEJICTBEHHBIX MPU3HAKOB,
CHIEIIJICHHBIX C ITOJIOM, COCTABJICHUE
TEHOTUITMYECKUX CXEM CKPEIIUBaHUS

OK 01
OK 02

Tema No2.10.
I'enetuka yesoBeka

Tecr

Paszpaborka rioccapust

Pemenue 3ana4 Ha onpezieneHne BEpOITHOCTU
BO3HMKHOBCHHA HACIICACTBCHHBIX NPHU3HAKOB,
HCIIOJIB3YsI METOAbl TEHETUKHU YEJIOBEKA,
COCTaBJICHHE T€HOTUITUUECKUX CXEM CKpEILIUBaHUs
[TonroroBka ycTHBIX COOOLIEHHH ¢ Ipe3eHTanuel o
HAaCJIE/ICTBEHHBIX 3a00JIEBaHMAX YeJIOBEKA

OK 01
OK 02
OK 04

Tema No2.11.
3aKOHOMEPHOCTH U3MEHYHBOCTH

Tecr

WHauBuayallbHBIN OIIPOC IO KAPTOUKAM

Pemienue 3agau Ha onpeneneHue THIa MyTaluy IpH
nepeaye HacIeJCTBEHHbIX IPU3HAKOB, COCTABIICHNE
TEHOTHITMYECKUX CXEM CKPELIBAHUS

OK 01
OK 02

Tema No2.12.
Cenekuus OpraHU3MOB

Tecr

Paspabotka rioccapus

MHauBuayanbHbIN OMPOC O KAPTOUKAM
Pemenue 3aa4 Ha onpeienieHHe BO3MOXKHOTO
BO3HUKHOBEHMS HACJIEAICTBEHHBIX IPU3HAKOB 110
CEJIEKIIUH, COCTABJIEHHE TEHOTUITHUECKUX CXEM
CKpEIIBAHU

Pa3nen 3. Teopusi 3Boronun

Kontponsnas pabdora “Teoperndeckre acIeKThI
3BOJOLIAY XKW3HU HA 3emie”

OK 02
OK 04

Tema 3.1.
Hcropust SBONIOIMOHHOTO YICHUSI

DpOHTAJIBHBIN 0IpOC
MHauBuayanbHBIN OMPOC MO KAPTOUKAM
Pa3paboTka JeHTbI BpEMEHH Pa3BUTHSA
9BOJTFOLIMOHHOTO YICHUS

OK 02

Tema 3.2.
MukposBoitonus

OpOHTANIBHBIN Onpoc
WNHauBuayanbHBIM ONMPOC MO KapTOUKaAM
PazpaboTka rimoccapus TEpMHUHOB

OK 02

Tema 3.3.
MaxkposBonronus

OrneHnBaeMasi TUCKYCCHSI
Paspabotka riioccapus TS pMHUHOB

OK 02
OK 04

Tema 3.4.
BO3HHKHOBEHHE U Pa3BUTHE KHU3HU HA
3emie

OpOoHTANIBHBIN OMPOC

IToaroroBka u MpeACTaBICHNUE YCTHOTO COOOIIEHUS
U JICHTHI BPEMEHH BO3HUKHOBEHHUS U Pa3BUTUS
JKUBOTHOTO ¥ PaCTUTEIBHOIO MHpa




OK 02 Tema 3.5. DpoHTANIBHBIN OMPOC
OK 04 IIpoucxoxneHue uenoBexa — MHavBHAyaBHBIN OMPOC 1O KapTOYKam
aHTPOIIOTCHE3 PazpaboTka j1eHT BpeMeHN 1 MEHTAJIBHBIX KapT Ha
BEIOOP:
“OBomonus COBPEMEHHOr 0 uenoBeka”, “Bpems u
IIyTH pacceeHus YenoBeka 1o miaHere”, “BiusHue
reorpayecKoi Cpeabl Ha MOP(OIIOTHIO 1
(husnonoruro yenmoBeka”, “YeoBeueckue pachr”,
o0CcyxIeHne
Paznen 4. Dxosiorust KonTtpoasnasi pa6ora “TeopeTruueckue
aCMHeKThI IKOI0Tun”
OK 01 Tema 4.1. TecT 1o sxonoruueckuM GaxkTopam U CpeiaM KU3HU
OK 07 Okonorndeckue (GakTophl U Cpebl OpPTaHU3MOB
HKHU3HU. WHauBHIyabHBIA OMPOC MO KapTOUKaM
OK 01 Tema 4.2. CocraBjeHne cXeM KpyroBopoTa BEIIeCTB,
OK 02 [Momynsuus, coodIecTBa, SKOCUCTEMBI |UCIIONb3Ysl MaTEpHAIIb JISKIINU
OK 07 Penrenne mpakTHKO-OpUEHTHUPOBAHHBIX PACUETHBIX
3aJlaHui 10 IEPEHOCY BEIECTBA U DHEPTHH B
HKOCHCTEMaX C COCTaBJICHUE TPOPUUECKUX TeTIei 1
MUpaMul GMOMAacChl U SHEPTHU
WHauBuayallbHBIN OIIPOC IO KAPTOYKAM
OK 01 Tema 4.3. OreHuBaeMasi TUCKYCCHS
OK 02 buocdepa - rmodanpHas Tecr
OK 07 SKOJIOTHYECKasi CUCTEMA WunuBuayansHBINA OMPOC 10 KapTOYKaM
Pemenne mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
3aJ1a4 Ha ONpeeIcHUE TUIOMAIN HACaXICHUH JUIs
CHI)KEHHs KOHIICHTPAIUU YIIIEKHCIIOro ra3a B
aTMocdepe CBOEro perroHa MpoXUBaHUS
K 1.1 [podeccuonanbho-opueHtupoBanHoe | nddepeHipoBaHHbIii 3a4eT
cofiepKaHue
KOHTpOJ'IB n OLICHKa PE3YILTAaTOB OCBOCHUA IIporpaMmbl OCYHICCTBIIACTCA

mpenoaaBaTeiEM B IIPOLCCCE N3YUCHUA JUCHUIIIINHBI.

O6y11a}oumec;1 C HapyHICHHAMHU 3PCHUA HOJIZKHBI OBITb OO€ecIIeueHbl IeYaTHBIMM H

ANIEKTPOHHBIMU pecypcamMu B (opMax, aJanTHPOBAHHBIX K OTPAaHUYCHHUSIM HUX 3J0POBbS U
BOCIIPUSTUS UH(DOPMALIUU:

— B I1€4aTHOM (hopMe yBeTUUEeHHBIM HIPUPTOM,
— B (popMe FIIEKTPOHHOI'0 JTOKYMEHTA,

— B (hopme aynunodaiina,

— B rie4aTtHoi (opme Ha si3pike bpaiins.

I[aHHLIfI NEpCUCHb MOKCET OBITh JOIIOJIHECH U KOHKPCTU3HUPOBAH O6pa3OBaTeJIBHOI>'I

OpraHu3aluen.

KonkperHble (GopMBI M MpOLEAYypbl HMPOMEXYTOUHOW aTTecTaluu OOy4aroluxcs C
HapyLEeHUsIMU 3PEHUs] YCTaHABJIMBAIOTCA 00pa30BaTeNbHOI OpraHu3alMell caMOCTOSITENBHO ¢

Y4€TOM OFpaHI/I‘-ICHI/II\/'I 3A0POBbAI. Hx PECKOMCHAYETCA NOBOJAUTH OO CBCIACHUSA o6y11aroumxc;1 B

CPOKH, OIIPCACIICHHLIC B JIOKAJIbHBIX HOPMATHUBHBIX aKTaX O6pa3OBaTCHLHOf/'I OpraHusalnuun, HO HE

MO3JHCC MCPBLIX ABYX MECALICB OT Havdalla O6y‘{eHI/I$[.




@opMBl  MTPOMEKYTOUHOM  aTTECTAllMUM OOYYAIOMIMXCS C HapYIIEHUSMH  3pEHHS
YCTaHABIIMBACTCS C Y4Y€TOM HHIMBUAYAJIbHBIX ICUXO(U3NYECKUX OCOOEHHOCTEH (ycTHO, Ha
KOMIbIOTEpE, B (hOpME TECTUPOBAHHUSA U T.11.).

[Ipu mpoBeneHMHM MPOMEXKYTOUHOW  aTTecTalMu  00ecneumBaeTcs  COOI0AeHUE
CJIEYIOIIMX O0IKX TPeOOBAHUI:

- POBEJICHHUE TIPOMEKYTOUHON aTTECTAIMHU JJIs1 O0YJAIOLINXCSl C HAPYIICHUSMHU 3PSHHS B OJTHOM
ayUTOPUU COBMECTHO € OOydYarolIMMMCS, HE HMEIOIIMMU OTPAaHUYEHHBIX BO3MOXKHOCTEHN
310pPOBbsI, €CJIM ATO HE CO3JIAET TPYJHOCTEN IIPU MPOXOKACHUU TPOMEKYTOUHOM aTTeCTaluy;

- MPUCYTCTBHUE IPU HEOOXOAUMOCTH B ayIUTOPUU ACCUCTEHTA, OKA3bIBAIOIIETO O0yYarolIuMCs
HEOOXOIMMYI0 TEXHHUYECKYIO MOMOIb C YY€TOM HX MHIAUBUAYAJIbHBIX OCOOEHHOCTEN (3aHATh
paboyee MecTo, EepPeIBUraThCs, MPOUYUTATh U OPOPMUTH 3a/1aHUE);

- TOJIb30BaHUE HEOOXOAMMBIMU OOYYAIOUIUMCSI TEXHUYECKUMHU CPEJICTBAMU IPU MPOXOKJIEHUU
MIPOMEXYTOYHOM aTTeCTAlluy C YY€TOM MX MHAMBHUIYAJIbHBIX OCOOCHHOCTEH;

- o0ecneyeHrHEe BO3MOXHOCTH O€CHpPEnsITCTBEHHOTO J0CTyna OO0y4aroluXcsi B ayIuTOpHH,
TyaJleTHble U JIpyrHe IOMEUIEHMs, a TaKKe WX MpeObIBaHHA B YKAa3aHHBIX MOMELICHUSX.
JIOTIOTHUTENBHO TPU MPOBEACHUM IMPOMEXKYTOYHOM aTTecTaluu oOecrieynuBaeTcsi coOI0AeHNe
CIIeYIONUX TPeOOBAHUIA:

0/ Cenblx:
- 33/1aHUS JJIs BBINOJHEHHS, a TaKKe€ MHCTPYKIHUS O TOPSAKE MPOMEXKYTOUHOW aTrTecTaluu
opopMIISIFOTCS penbeHO-TOYeUHBIM MIPUPTOM bpaiins minu B BulE 3JIEKTPOHHOTO JTIOKYMEHTA,
JOCTYITHOTO C MOMOIIBI0 KOMIIBIOTEPA CO CHEIMATU3UPOBAHHBIM POTPAaMMHBIM OOecrieueHueM
JUIS CJETIBIX, WM 3a4UTHIBAIOTCS] ACCUCTEHTOM;
- MMCbMEHHBIE 3aJJaHUsI BBITIOJHSAIOTCS Ha Oymare penbedHo-ToueuHbIM Hiprdrom bpaiins niu Ha
KOMITBIOTEPE CO CHEUAIM3HPOBAHHBIM IPOTPAMMHBIM OOECTIeYeHHUEM Ui CIIETNbIX, WU
HAJUKTOBBIBAIOTCS ACCUCTEHTY;
- o0yyJaromuMcs JUisl BBIOJIHEHUS 3aJaHus P HEOOXOJIMMOCTH TMPEAOCTABISIETCS KOMIUIEKT
MMCbMEHHBIX MPUHAJUICKHOCTEH U Oymara Juis muchbMa penbeHO-ToueyHbIM mpudrom bpaiins,
KOMITBIOTEP CO CHEIHATM3UPOBAHHBIM IIPOTPAMMHBIM 00€CIIEYCHUEM ISl CICTIBIX.

07151 C1ab0BUOAUUX:
- obecrieunBaeTCsl MHAWBUIyaIbHOE paBHOMEpHOE ocBellenre He menee 300 rokc;
- ofOyvaromuMmcst JUIsl  BBINOJIHEHUS 3aJaHusl MpU  HEOOXOAMMOCTH MPEJOCTaBISETCS
yBEJIMYMBAIOLIEE YCTPONCTBO;
- 3a/aHusl Ul BBIMOJHEHMS, a TaKXKEe WHCTPYKIUS O TMOPSAKE MPOBEACHUS MPOMEKYTOUHOM
aTTectaluu OQPOPMIISIFOTCS YBEIMUEHHBIM HIPU(PTOM.

[Ipn HeoOXoaMMOCTH pEKOMEHAYETCS NPeayCMOTPETh YBEIHMUYEHHE BpPEMEHU Ha
MOATOTOBKY K 3a4eTy, a TaKXkKe MPeI0CTaBIIATh JOMOJHUTEILHOE BpeMS ISl IOJTOTOBKU OTBETA
Ha 3a4eTe.

Bo3MoxHO ycTaHOBJIEHHE 00pa3oBaTeIbHON OpraHu3alueil HHANBUYaIbHBIX TPapHUKOB
MIPOXOXKJICHUS TPOMEKYTOUHOM aTTecTali 00yJaroIUMUCS ¢ HapyIICHUsMU 3PEHHUS.

IIpu HeoOxoauMoOCTH A OOYYAIOUIMXCS C HAPYIICHUSMHU 3pEHUS HPOMEXYTOYHas
aTTecTalus MOXKET IIPOBOJUTHCS B HECKOJIBKO 3TanoB. {1 3TOro peKOMEH1yeTCsl HCI0JIb30BaTh
PYOEKHBIH KOHTpPOJIb, KOTOPBIA SBISETCS KOHTPOJBHOM TOYKOW IO 3aBEpIIEHUH H3y4EeHUs
paszena WiM TEMbl U €€ PA3AEiOB C LENbI OLEHUBAHUS YPOBHS OCBOEHHMS INPOTrPaMMHOIO
MaTepuana. opMbl U CPOK MPOBEICHUS PyOSKHOTO KOHTPOJIS ONPEAETISIOTCS MPETolaBaTeieM ¢
YYETOM MHIMBUAYAIBHBIX CUXO(PHU3NUIECKUX OCOOCHHOCTEH 00yJaronuXcs.



	4. КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ УЧЕБНОЙ ДИСЦИПЛИНЫ

