LLOKYMEHT TRATHREH TRSTREIREKRDEHAD N ABMITAISI0

m KOM “'l‘rz':l 5_;_ !
LomkHoeTs: Tk

oKeTHoe obpa3oBaTesibHOe
0 oOpa3zoBaHus

arpapHbii yHUBEepCcUTeT
rnblnm-la»

MH‘@@M#MMM)CBJM@QMLEHQ
SQGEBQEHBRUWMCTBeH Hoe 6

Narrosadesn01 07, ooz ¥pexaeHue Boiclier
eHHbIM

YHtE B PO

43604242dabad9qEH5Tobb9d L LONEY

MB%@M%@XP anZ(h: Tt

Tapckun dounuan

MNMNCC3 no cneymansHocTH 35.02.08 dnekTpoTexHU4ecKue CUCTEMbI B
arponpombiwneHHom komnnekce (AMK)

COIMNMACOBAHO YTBEPXOAIO
PykosoguTtens MMNCC3 /Jb??l(eop
, C.B. YckoB / . A.H. AuyHos
& LI » 06 2023 . %1/ » v& 2023 .

PABOYAA MPOrPAMMA
OUCLUMNIIUHDI
0[.13 buonorusa

OyHasa hopma oOyuyeHUs

ObecneuynBarolLee npenogasaHue
AVCUMMNVHBI NoapasaenexHune

OTpeneHve cpeaHero
npodeccuoHanbHoro obpasoBaHus

BeinyckatoLee nogpasgenexHve
Mrcca

OTpeneHve cpeaHero
npodeccumoHanbHoro obpasoBaHus

Paspabotunku PIY[ (BHYTpEeHHUE U
BHELUHME):

Benywmin npenopasatenb
(pykoBOAUTENb) AUCLUMNIUHDI

H.B. BawHeBa

{////

BHYTpPEeHHWE 3KCnepTbl:

Npeaceaatens MLMK e 10.H. WBaHoBa
3aBegyoLuii oTaeneHemM cpeiHero

npodeccmoHansHoro obpasoBaHus %2 /’@ el KIEAHRER)
3amectuTtenb aupektopa no OnHA Op% % E.B.IOavHa
HavanbHuk otaena OOnHA %fﬁ% VLA T

3asepytoLLas GubnmoTekon

C.B. ManawwuHa

Tapa 2023




COJEPXKAHHME

1. OBIIIA ST XAPAKTEPUCTUKA PABOYEN [TPOI'PAMMBI JIUCLIUIIJIMHBI 3

2. CTPYKTYPA 1 COAEPXKAHUE JUCIUAITIIMHBI 8

3. YCJIOBUSA PEAJIM3AIINMA JUCTIUTUJIMHBL 9

4. KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHUW S NV CIIUITJIMHBI Owuobka! 3aknaoka ne

onpeoenena.



1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOTPAMMBI JIMCHUTITMHBI

0O/1.13 buoJjorust

1.1. MecTO JUCIHMILUIMHBI B CTPYKTYpe OCHOBHOH 00pa30BaTe/IbHON NPOrpaMMBbI:

Jucnurummaa O/1.13 Buosnorus siBisieTcs: 00s3aTebHOM YacThio 001eoopazoBarenbHbx qucuumine OOIT
B cootBeTcTBUU ¢ PI'OC CIIO mo 35.02.08 DneKTpoTeXHUYECKHUE CHCTEMBI B arpoONpOMBIILIEHHOM

KOMILICKCE.

1.2. llesb M N1aHMPpPYeMble Pe3yJbTAaThl 0CBOCHUS JUCHUIIJIUHBI:
B pamkax mporpamMmbl y4eOHOH AMCHMIUIMHBI OOYyJarONIMMHCS OCBAaWBAIOTCS METAalpeIMETHBIE W
IPEIMETHBIC PE3YNIBTATHI.

Kon

MertanpenmeTHble

Kon

IIpenmeTHbIe

MII1

BKJIFOYAIOT 3HAUYMUMBbIE Ui (hOpMHPO-
BaHMs MHPOBO33PEHUSI O0yYaroluX-
csl MEXIUCUUIUIMHAPHBIE (MEXIpe.-
METHBIE) OOIICHAY4YHbIC ITOHATHS,
OTpakaroIliye LEJIOCTHOCTh HayYHOH
KapTUHBI MHpa M ClEenu(pHuKy MeTo-
JIOB TMO3HAHUS, HCIOJB3YyEMBIX B €C-
TECTBEHHBIX  HayKax  (BELIECTBO,
SHEPTUsl, IBJICHHE, ITPOIIECC, CHCTEMA,
Hay4dHBII (DaKT, MPUHIWI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
HCCIEI0BaHNE, HaOMoeHue,
HU3MepeHue, IKCIIEPUMEHT U JPYTUX),
YHUBEpCallbHbIe y4deOHble JeiicTBUS
(mo3HaBaTenbHbIE, KOMMYHHKATHB-
HBIE, pEryJITHBHBIE), obecnedu-
Batoire (QopmupoBaHue (QYHKIHO-
HaJIbHOM I'PaMOTHOCTU U COLUAJIEHOM
KOMIICTEHIINM OOyJaloIuxcsi, CIo-
COOHOCTh OOYYAIOIIUXCS HCIOJB30-
BaThb OCBOCHHBIC MEXIHMCIMIUINHAP-
HbIE, MHPOBO33PEHUCCKHE 3HAHUS H
YHHBEpcallbHbIe y4eOHbIE ICHCTBUS B
MO3HABATEJIbHOH U COLMalIbHOU
MPaKTHKE.

111

c(OPMUPOBAHHOCTh 3HAHMH O MECTe M POJIU
OMOJIOTMU B CUCTEME HAYYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B ()OPMUPOBaHHUH COBPEMEHHOH €CTECTBEHHO-
Hay4YHOW KapTHHBI MUpPa U Hay4YHOTO MHPOBO33PEHUS,
0 BKJIaJE POCCHHCKMX U 3apyOe)KHBIX YyYCHBIX-
OMOJIOTOB B pa3BUTHE OWOJOTWH, (HYHKIHUOHAIBHOM
IPaMOTHOCTH 4eJIOBEKa I PELICHUS JKU3HCHHBIX 3a-
nad;

MII2

HCMOJIb30BaTh IPU OCBOCHUH
3HAHUU MPHUEMBI JIOTMYECKOTO MBbIII-
neHust (aHanu3a, CUHTE3a, CPaBHEHUS,
Knaccupukanuy, o000meHns), pac-
KPBIBATh CMBICII OMOJIOTMYECKUX I10-
HSITUN (BBIICIATh HMX XapaKTepHbIC
NpPU3HAKY, YCTAHABIHBATH CBS3U C
JPYTUMU TTOHSITUAMHU);

112

YMEHHE PpacKpbIBaTh COJEpKaHHE OHOJIOTHYE-
CKHMX TEPMHHOB U TIOHSATHI: )XU3Hb, KJICTKA, OPraHH3M,
MeTabomu3M (OOMEH BEIIECTB M MpPEBpaIleHHE JHEp-
T'HH), TOMeocTa3 (CaMOperyJisius), ypOBHEBasi OpraHu-
3al[Msl JKMBBIX CHUCTEM, CAaMOBOCIIPOU3BEICHHE (penpo-
IyKUHMs), HacleJCTBEHHOCTb, M3MEHYUBOCTb, POCT H
pa3BuTHE;

MII3

HCTIONB30BaTh OMOJOTHYECKHe
MOHATHS 711 00BsCHEHUST (HAKTOB H
SIBJICHUH JKUBOM IIPUPOJBI;CTPOUTH
JIOTHYECKUE PACCYXIeHUs (MHIYK-
THUBHBIE, ICTyKTHBHBIC, II0 aHAJO-
THH), BBISBIATH 3aKOHOMEPHOCTH U
IPOTUBOPEUHS B paccMaTpUBaeMbIX
SBJICHUSIX, (OPMYJIMPOBATh BHIBOJIBI
U 3aKJIIOUEHMUS;

113

yMEHHE H3JaraTtb OMOJOTHYECKHE Teopuu (Kie-
TOYHAs, XPOMOCOMHAasi, MYyTAallMOHHAas, IIEHTpPaIbHAs
JIOTMa MOJIEKYJISIpHOH Omosorun), 3akoHsl (I. Menne-
ns1, T. Moprana, H.W. Basunosa) u yuernus (o meHrpax
MHOT000pa3us ¥ MPOUCXOXKICHUS KyJIbTypHBIX pacTe-
Huii H.W. BaBniosa), onpeaemnsaTs rpaHUIlbl X MpUMe-
HUMOCTH K HBBIM CUCTEMAaM;

MI4

MIPUMEHSTh CXEMHO-
MOJEIbHBIE CPEICTBA JIS IIPEACTAB-
JIEHHsl CYILECTBEHHBIX CBA3€H M OT-
HOIIEHUH B M3Yy4aeMbIX OHoioruue-
CKUX OOBEKTax, a TaKkKe IMPOTHBOpE-
yhii Pa3sHOrO poJia, BBISBIEHHBIX B
pa3nUYHBIX HH(OPMAIOHHBIX HC-
TOYHHKAX;

114

YMEHHE BJIaJIETh METOJAaMH HAYYHOIO IIO3HAaHHS B
OHMOJIOTHH: HAONIOJICHHE W OIMCAHUE JKHUBBIX CHUCTEM,
TPOIIECCOB U SIBJICHUM, OpraHu3alus U IPOBEJACHHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIBH)KCHHUE TUIIOTE-
3bl, BBISBIICHHE 3aBUCHUMOCTH MEXK]Y HCCIEIyEMbIMU
BEITMYMHAMH, OOBSICHEHUE TOJYYEHHBIX PE3yJbTaTOB,
HCII0JIb30BAHHBIX HAyUYHBIX MOHITHHM, TEOPUH U 3aKO-
HOB, YMEHHE JI€JaTh BbIBOJBI HA OCHOBAHUHU IOJTy4YE€H-
HBIX PE3YJIbTATOB;




MII5

pa3pabaThIBaTh IUIaH DPEIICHHUS MpPO-
6JIeMbI C YYETOM aHATIH3a UMCIOLIHX-
Csl MaTepUaJbHBIX M HEMaTepHallb-
HBIX PECYPCOB;

115

YMCHHEC BBIJICIATh CYIICCTBCHHBIC IPU3HAKU
BHPYCOB, KJIICTOK IPOKAPUOT U FYKAPUOT, OJJHOKIICTOY-
HBIX W MHOTOKJICTOYHBIX OPTraHM3MOB, OCOOCHHOCTH
MPOIECCOB: 0OMEHA BEIECTB U MPEBPAIICHUS YHEPTUU
B KJIETKE, (DOTOCHHTE3a, INIACTHYCCKOTO U SHEPreTHYIC-
CKOro OoOMeHa, XeMOCHHTEe3a, MUTO03a, MeH03a, OILIo-
JOTBOPEHHS, PAa3MHOXKEHHUS, HHANBUIYaIbHOTO pa3BU-
THs opranmu3Ma (OHTOTeHE3);

MII6

BJaZeTh HaBbIKAMU y4eOHO-
UCCJICIOBATEIILCKOM U IPOCKTHOU
JIeATEIBHOCTH, HAaBBIKAMH pa3pelle-
HUS 1pobieM, obnanatbk CHoCOOHO-
CTBI0O U TOTOBHOCTBIO K CaMOCTOS-
TENBHOMY TMOUCKY METOIOB PEUICHUS
NPaKTUYECKUX 3a]a4, NPHUMEHEHHUIO
pa3sNUYHBIX METOAOB MTO3HAHHUS;

I16

YMEHHE NPHUMEHATH IOJyYCHHbIC 3HAHHS UL
OOBsICHEHNS OHMOJIOTHYECKAX MPOIECCOB M SBJICHUH,
IUISL TIPHHATUS TPAKTHYSCKUX PEIICHUI B MOBCEIHEB-
HO XW3HU C LENBI0 oOecreueHns] 0€30IIaCHOCTH CBO-
€ro 3/10pOBbsl U 3[0POBbSI OKPYXKAIOIIMX JIIOJEH, CO-
OJIrO/IeHHsT HOPM TPAMOTHOTO NOBEACHUSI B OKPY)Kalo-
el MpUpOIHON cpeae, MOHMMaHUEe HEeO0OXOIUMOCTH
UCIIONIb30BaHMs JOCTHKEHUH COBPEMEHHOW OMONOrun
U OMOTEXHOJIOTUH AJIsI PAllMOHAIBLHOTO MPUPOJIOTIONb-
30BaHMS;

MIT7

BBISIBIISITD TIPUYUHHO-
CJIC/ICTBEHHBIE CBSI3M M aKTyaJH3UpPO-
BaTh 3a/1a4y, BBIABUTATh THIIOTE3Y €
penIeHusl, HAXOAUTh APTYMEHTHI IS
JIOKA3aTENbCTBA CBOUX YTBEPXKICHHUH,
3aJaBaTh IapaMeTpsl M KPUTEPUH
peleHns;

117

YMEHUE pCelIaThb DBJICMCHTAPHBIC T'CHCTUYCCKHUC
3aJa4 Ha MOHO- U Z[I/IFI/I6pI/I,Z[HOG CKpCIIUBAaHUC, CLCII-
JICHHOC HaCJICAO0BAaHUC, COCTABJIATH CXCMBI MOHOT'HO-
PUAHOTO CKpCIIMBAHUSA [JIA MPEACKA3aHUA HACICAO0BaA~-
HUA IIPU3HAKOB Y OPraHU3MOB;

MII8

aHAJIU3UPOBATh MOJIYYCHHBIC B
XOJIe pEIIeHUs 3aJaud pe3yJIbTaThl,
KPUTUYECKH OIICHMBAaTh HX JOCTO-
BEPHOCTb, NPOTHO3HUPOBATH HM3MEHE-
HHE B HOBBIX YCIIOBUSIX;

118

YMEHHE BBITOIHATE Ja0OpaTOpHbIE U MpaKTHUe-
CKHe paboThl, COOJIIOIATh MpaBHiia Ipu paboTe ¢ yueo-
HBIM U 1a00paTOPHBIM 000PYIOBaHHEM;

MII9

OpPHEHTHPOBATHCS B  pas3iinu-
HBIX MCTOYHHMKax MH(OpManuu (Tek-
cTe ydeOHOro mocoOus, Hay4yHO-
HOMYJSIPHOW JUTEepaType, OHOJIOTH-
YEeCKHX CJIOBapsiX W CIIPABOYHHUKAX,
KOMIIBIOTEPHBIX 0a3aX MJaHHBIX, B
WHaTepHeTe), aHanm3upoBath UHPOP-
MalHl0 pa3iMYHBIX BHIOB U (opM
NpECTaBICHHS, KPUTUYECKU OLCHH-
BaTh €€ JIOCTOBEPHOCTh M HENpPOTH-
BOPEYUBOCTB;

119

YMEHHE KPUTHYECKH OIICHHBAaTh U MHTEPIIPETHU-
poBaTh MH(MOPMALMIO OHOJOTMYECKOr0 COJepIKaHHs,
BKJIIOYAIOITYIO NICEBAOHAYYHbIE 3HAHUS U3 PA3IHUHBIX
HCTOYHHKOB (CpEACTBa MaccoBOil MHpOPMAINH, Hayd-
HO-TIOMYJISIPHBIE MaTepUalibl), 3STHUYECKHE ACIEKTHI CO-
BPEMEHHBIX HCCIIEJOBAaHUH B OHOJIOTHH, MEIMIMHE,
OUOTEXHOJIOTUH;

MII1

(hopMyIHpPOBATH 3aMPOCHl M MPHME-
HATH Pa3sIMYHbIC METOABI ITPU MMOUCKE
n otbope Ouonormueckoit mHpopMa-
LMK, HEOOXOUMO# JUTSI BBIMTOJIHEHUS
yueOHBIX 337134,

1110

yYMEHHE C03/1aBaTh COOCTBEHHBIC TUCbMEHHBIE U
yCTHBIE COOOLIeHUs, 0000mas OHOJIOrMYECKYI0 HH-
(bopManM0 M3 HECKOJIbKHX HCTOYHHKOB, I'PaMOTHO
HCIIONB30BaTh TOHATHIHHBIN annapar OUOJIOTHH.

MII1

CaMOCTOSITENIbHO ~ BBIOWpATh
onTUMaNbHYI0 (opMmy mpexacrasie-
HUS OuWonormyeckoil MH(popManuu
(cxemsl, Tpaduku, nuarpamMMsel, Tad-
JIMILBI, PUCYHKH U APYTOE);

1111

c(OpPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIK OHOJIOTHH
B CHCTEME HAay4YHOTO 3HAHWS €CTECTBEHHBIX HayK, B
(hbopMHpOBaHMHM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTHHBI MHPa U HAYYHOTO MHPOBO33PEHHS, O BKIIazue
POCCHIICKHX M 3apyOEKHBIX YUCHBIX - OHOJIOTOB B pa3-
BHUTHE OMOJIOTHH, (YHKIMOHAIBHON IPaMOTHOCTH de-
JIOBEKa JUIs peIIeHUs )KU3HEHHBIX 3a]1a4;

MII1

HCIIOJIb30BaTh HAYYHBIH SI3BIK
B KauyeCTBE CpeACTBa MpH padboTe ¢
Onosnoruueckon nHpopmarmeit:
NPUMEHSTh XHUMHYecKue, (usnue-
CKHE M MaTeMaTHYecKHe B3HaKH W
CHMBOJIBI, (OpMYJIBI, abOpeBHaTypy,
HOMEHKJIaTypy, UCIIOJIL30BaTh U Ipe-
00pa3oBBIBATH 3HAaKOBO-
CHMBOJIMYECKHE CPEJICTBA HATIIAJHO-
cTy;

1112

YMEHHE PpacKpbIBaTh COJCpKaHHE OHOJIOTHYE-
CKMX TEPMHHOB W TIOHATHIL: BHJ, TOMYJISIHs, T€HO-
(oH, HBOTIONUS, BIKYIINE CHIIBI ((PaKTOPBHI) 3BOIIIO-
MM, MPUCTIOCOOIEHHOCTh OPraHU3MOB, BHI000pa3o-
BaHME, HKOJIOTHUECKHEe (PaKTOPbI, SKOCUCTEMA, MPOJTY-
LEHTBI, KOHCYMEHTBI, PEIyLCHTHI, LeH MUTaHUs, KO-
Jormyeckas mupaMuia, OnoreoneHos, ouocdepa;

1113

YMEHUEC usjiaratb OHOJIOrMYECKUE TCOpUU (3B0'

4




mounoHHass teopust Y. JlapBuHa, CHHTETHYECKasi TEO-
pHsL 9BOJIIONUH), 3aKOHBI ¥ 3aKOHOMEPHOCTH (3apO/Ibl-
meBoro cxoxactsa K.M. Bapa, uepenoBaHus riaBHBIX
HanpaBieHudt u myteit sBomonun A.H. Cesepiiosa,
yuenust o 6uocdepe B.M. BepHanckoro), onpenensits
TPaHUIBI UX TPUMEHUMOCTH K )KHUBBIM CHCTEMAM;

1114

yYMEHHE BIIAJIETh METOJAAMHU HAYYHOTO MO3HAHHS
B OMOJIOrMH: HAOIIOAEHHE U ONMMCAHNE KUBBIX CHCTEM,
MPOLIECCOB U SIBJIICHWMW, OpraHm3alvs U IPOBEICHUE
OHOJIOrMYECKOr0 SKCIEPUMEHTA, BBIABUKECHHE TUIIOTE-
3bl, BBISIBIICHHE 3aBUCHMOCTH MEXAY HCCIIEAYeMbIMU
BENMYMHAMH, OOBSICHEHHE IMOJYYCHHBIX PE3YJIbTATOB,
WCIIOBb30BaHHBIX HAYYHBIX MOHATHI, TCOPUHA U 3aKO-
HOB, YMEHHE JICJIaTh BBIBOJBI HA OCHOBAHHH TOJTyYCH-
HBIX PE3YJIbTATOB;

I115

YMEHHE BBIJEISATh CYIIECTBEHHbIE NPU3HAKH
CTPOEHUSI OUOJOTHUECKUX OOBEKTOB: BHJIOB, MOIYJIs-
Ui, MPOMYIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OWO-
TEOLICHO30B M 3KOCHCTEM, OCOOCHHOCTH MPOLECCOB:
HACJIEJICTBEHHON W3MEHUYNBOCTH, €CTECTBEHHOTO OTOO-
pa, BHIOOOpa3oBaHHs, MPHCIOCOOIECHHOCTH OpTaHU3-
MOB, JEHCTBHS 3KOJOTHUECKAX (PAKTOPOB HA OPTaHH3-
MBI, TIEPEHOCA BEIIECTB U TIOTOKA YHEPTUH B SKOCHUCTE-
Max, aHTPOTIOTEHHBIX W3MEHEHHH B SKOCHCTEMAX CBO-
eif MECTHOCTH, KPyrOBOPOTa BEIIECTB U GHOTCOXUMH-
YEeCKHX IUKIIOB B Orocdepe;

1116

yMeHI/Ie HpI/IMeHHTL HOJ'Iy‘IeHHI)Ie 3HAHUA [JIs1
OOBSICHEHHsI OMOJIOTMYECKHX MPOLECCOB M SIBICHUM,
JUIsL IPUHSTHS NIPAKTUYECKUX PELIECHUN B IOBCEAHEB-
HOW KHU3HH C IEJbI0 o0ecreueHus 0€30IacHOCTH CBO-
€ro 3/I0pOBbsi U 3[0POBbSI OKPYXKAIOIIMX JIIOJCH, CO-
ONIO/ICHHST HOPM TPAMOTHOTO MOBEJCHUSI B OKPYXKako-
el MpUPOAHOM cpefe, MOHUMaHUEe HEO0OXOIUMOCTH
UCIIOJIb30BAHUS JOCTHIKEHHH COBPEMEHHON OHOJIOrHU
JUISL PAIIMOHAIILHOTO [IPUPO/IONIOIb30BAHUS;

1117

YMEHUC pelIaThb 3JICMCHTAPHBIC OHOJIOrHYECKHUe
3a7a4u, COCTABJIATb CXEMbI IEPEHOCA BCIICCTB U SHEP-
T'MH B OKOCHUCTEMAX (uerm HI/ITaHI/IH);

I118

YMEHHE BBIIOJIHATH Ja0OpaTOPHBIC U MPAKTHYE-
ckue paboThl, COONFOIAaTh MpaBwiIa MpH pabore ¢ yueod-
HBIM U J1a00PaTOPHEIM 000PYIOBaHHUEM;

1119

YMEHHE KPHUTHYECKH OIICHWBAaTh M HMHTEPIIPETHU-
poBaTh HMH(MOPMAMIO OHOJOTHYECKOTO COJCpPIKaHMS,
BKJIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS W3 Pa3IMIHBIX
HCTOYHHKOB (CpEACTBa MaccoBOil MHpOPMAINH, Hayd-
HO-TIOMYJISIPHBIE MaTEpHabl), PacCMaTpUBATH TIJIO-
OaybHBIC 3KOJIOTHYECKHE MPOOJIEMbI COBPEMEHHOCTH,
(opMHpOBaTh 10 OTHOIIEHWIO K HUM COOCTBEHHYIO
TIO3HIIHIO;

1120

YMEHHE CO3[aBaTh COOCTBEHHBIC TMCHMEHHBIC U
YCTHBIE COOOIIEHHUs, 00001as OMOJOTHYECKYI0 WH-
q)opMaumo U3 HECKOJIBKMX HCTOYHHKOB, FpaMOTHO
HCTIOJIB30BaTh MOHITHHHBIN anmapaT OUOJIOTHH.




2. CTPYKTYPA M COJIEP)KAHUE YUYEBHOM TACTTUTTIIAHBI

2.1. O0beM y4eOHOi AMCIHUTIMHBI U BUIbI y4eOHO0# padoThI

Bun yue6Holi padoThI O0beM yacos

MaxkcumajbHas yueOHast HAarpy3Kka (Bcero) 176

O0s3aTenbHast ayIUTOpPHAsA yueOHasi HAarpy3ka (Bcero) mo o4Hoi gopme odyueHus

B TOM YHCJIC:

—  TNIPAaKTUYECKHE 3aHATUS 74

—  TEOpEeTHYECKOE 00yUcHHE 50

—  UHIMBUAYAJIbHBIA MPOEKT 32
CamocTosiTe1bHast paGoTa o0yuarouierocs (Bcero) 16
KouncyasTanuu 4
®dopma uroropoii arrecranuu — AudpepeHIIPOBAHHDII 3a4eT 6,6

2.2. TeMaTn4ecKuii NJIaH U cOePKAHNE YUeOHOI TNMCIMILINHBI

HanmenoBa- | CopepikaHue y4eOHOro Matepuasa u opMbl OpraHu3anum aesTeabHoctu | Oobem, Koas1 pe-
HHE pa3ieyioB | 00y4Jalommxcs akan. 4/ | 3yJbTaToB
U TeM B TOM OCBOEHHS
qyHcie B
¢opme
NMPaKTH-
YyecKoi
MOATo-
TOBKH,
aKajg.4
1 2 3 4
Beenenue OOBEKT U3y4eHHs OMOJIOTHH — JKUBask pUpo/a. [Ipr3HaKy KMUBBIX OpraHu3- 2/0 I11-1120
MOB. MHOroo6pasue KUBBIX OpPraHU3MOB. Y POBHEBas OpPraHU3aIs KUBOK MII 1-MII
MPUPOJIBI M 3BOJTIOIHSA. MeTobl MO3HAHMS KUBOH npupoabl. O61ue 3aKo- 12

HOMepHocTU Onosnorun. Ilpeamer usydenns o6obmaromero Kypca «buomo-
THsI», LENU U 33[1a4i Kypca. M3ydeHre OCHOBHBIX 3aKOHOMEPHOCTEH BO3HHK-
HOBEHHSI, PA3BUTHSI U CYIIECTBOBAHHMS J)KU3HH Ha 3eMIle B COBPEMEHHOM ee
opranu3anuu. Posis 6uosoriu B JOPMUPOBAHUN COBPEMEHHOMN €CTECTBEHHO-
HAYYHOM KapTHHBI MHpa ¥ B MPAKTHYSCKON AeATeIbHOCTH roaei. Cobiroe-
HHE MPaBUII MIOBEJICHUS B IPUPOJIE, OEPEKHOE OTHOIICHUE K OHOJIOTHIECKIM
00BEKTaM (pacTEHUSIM U KHBOTHBIM H FIX COOOIIECTBaM) U UX OXpaHa.

PA3JIEJI 1. YUEHUE O KJIETKE 20/14

YYEHUE O Conepxanue y4eOHOro MaTepuaa; 20

KJIETKE 1. Knetka — snemeHTapHas xuBas CUCTEMa M OCHOBHAas CTPYKTYpHO- [I1-I120
(yHKIMOHAJIbHASL €IMHHMIA BCEX JKMBBIX OPraHM3MOB. XMMHUYECKas OpraHu-| 2 MII 1-MIT
3anus KieTkd. OpraHnyeckne U HEOpraHMYECKHe BEIIECTBA KIETKH M JKHUBBIX 12
OpTaHU3MOB.

2. Crpoenne u (yHKIMM KIETKH. [IpokaproTuueckue W 3yKapuoTHYE-
CKHe KJIeTKU. BUpycHI kKak HeKiIeTogHast popMa XKU3HHU U UX 3HadeHue. boprba
¢ BupycHbiMU 3a0oneBanusmu (CITUJ] u ap.) Iluroriasma u kneToyHass MeM-
Opana. OpraHonpl KJIETKH.

OOMeH BelecTB U NPEeBpaIeHNe SHEPTUH B KJICTKE: TUIACTUYECKUH 1 SHEpre-
tuueckuit oomen. Ctpoenne n Gpynkuuu xpomocoM. IHK — Hocurens Hacnen-
ctBeHHoi nHpopmanuu. Pernmukanus JIHK. ['en. I'enetnueckunii koa. buocun-
Te3 Oerka.

3. Knerkn u ux pasHooOpasne B MHOrOKICTOUHOM opranusme. Jugppe- | o
PEHYUPOBKA KIIEMOK.

KrneTounas Teopusi CTpOCHUS OPTraHU3MOB.
JKu3HeHHbIN MK KJIeTKU. MuTO3.

[IpakTrueckue paboOTHI

1. Hcnonb3oBaHue pa3iddHbIX METOIOB IPU U3ydeHUH OUOIOrMIECKHX 005 | 2 I11-I120
€KTOB. MIT 1-MIT




2. U3yueHue CTpOeHHMs KJIETOK PACTCHUMH, )KUBOTHBIX U OaKTEpUii OA MHK- 2 12
POCKOIIOM Ha FOTOBBIX MUKpOTIpENapaTax U ux OlUCcaHHe
3. Usyuenue ctpoeHus u QyHKIUH GEIKOB, yIIEBOIOB, JMIUIOB, HyKieu- | 4
HOBBIX KHCJIOT M UX POJIH B KJIETKE.
4. W3zyueHwue peanmsalyiyi HAaCJIEACTBEHHON HH(pOPMAIMU B KJleTKe (OMocuH- 4
Te3 OenKka).
5. CpaBHeHue npoueccoB OTOCHHTE3A K XEMOCHHTE3a. )
Onucanne MUKPOIPENapaToB KJIETOK pacTeHuid. CpaBHEHHE CTPOEHHS KIICTOK
PACTEHHH U KUBOTHBIX [0 TOTOBBIM MHKPOTIPENapaTaM.
PA3EJI 2. OPTAHU3M. PABMHOXEHUWE U UTHANBUAYAJIbBHOE PASBUTUE 12/8
OPI'AHU3MOB
OPTAHU3M. | Comepkanue yaeOHOTO MaTepHana; 8
PA3MHO-
JKEHME 1 1. OpranusM — efuHOE 1enoe. MHoroo6pasue opranuszMoB. Pasmuoxke- | 2 I11-1120
NHANBU- HHUe — BakHelllllee CBOICTBO JKMBBIX OpraHu3MoB. IlooBoe u Gecrosoe pas- MII 1-MIT
AVAJIBHOE | muosxenue. Meito3. O6pa3oBaHue MONOBBIX KIETOK U OILIOAOTBOPEHHUE. 12
PABBUTHUE | 2, NHauBUayalbHOE PA3BUTHE OPTaHW3Ma. DMOPHOHANBHBIN 3Tan OH-
OPI"AHM3- Torenesa. OCHOBHBIC CTaJHH SMOPHOHATLHOTO pasBuTHs. Opeanozenes. Ilo- | 2
MOB CcmaMbpuonanbhoe pazeumue.
CXO0/ICTBO 3apOIbILIeH MPEICTABUTENCH PA3HBIX TPYIII MO3BOHOYHBIX KAK
CBHJIETENBCTBO UX IBOJIIOIIMOHHOTO POACTBA. [[pUYKHBI HAPYILICHUH B pa3BH-
THUH OpPraHu3MoB. MHAMBUYyaIbHOE pa3BUTHE YeJOBeKa. PenpoaykTiuBHOE
310poBbe. [1oCeICTBUS BIMSIHUS alKOTOJIsl, HHIKOTHHA, HAPKOTHYECKUX Be-
IIECTB, 3arPA3HEHUSI CPE/Ibl HA PA3BUTHE YEIIOBEKA.
[IpakTrdyeckne pabOTHI I11-1120
1. M3yuenue craguii pazMHOXKeHHs Melo3a. CpaBHEHHE IPOLECCOB MUTO3a U 4 MII 1-MII
Meiio3a. 2 12
2. CpaBHEHHE MPOIIECCOB MOJIOBOTO 1 OECIOIOT0 PAa3MHOKEHHSI. 2
3. CpaBHeHHE MPOIECCOB OIIO0TBOPEHHS Y IBETKOBBIX PACTEHHUI U MTO3BO-
HOYHBIX )HUBOTHBIX.
PA3JIEJI 3. OCHOBBI TEHETUKU 1 CEJIEKIIUN 26/20
OCHOBBI Conepxanue y4eOHOro MaTepuaa; 26
I'EHETUKU | 1. 3aKOHBI TeHETHKH, yeTaHOBJIeHHEIE I'. MenmeneM. MOHOTHOPHIIHOE H I11-1120
" CEJIEK- JTUTHOpHUIHOE CKpenIiBaHue XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTH. B3au- | 2 MIT 1-MIT 12
1M mooeticmaue 2enos. I'enernka nona. Cyenjiennoe ¢ noiom Haciedosanue. 3Ha-
YeHHe 'eHeTHKH JUIS CeJIeKLIMK ¥ MequInHbL. HacneacTBeHHbIe O0e3HU Yero-
BEKa, UX MPHYUHBI U IPOPHUIAKTHKA.
2. 3aKOHOMEPHOCTH M3MEHYMBOCTH. HaciejcTBeHHas: WM TeHOTUIHYe- | 2
CKasl I3MEHYUBOCTh. MOIU(DHUKAIMOHHAS U3MEHYUBOCTh. [ €HeTHKa — Teope-
THYECKAasi OCHOBA CEJICKI[HH. 2
3. OroMaIIHMBaHHE )KUBOTHBIX M BBIPAIIMBAHKE KYJIbTYPHBIX PACTCHUI — Ha-
YalbHbIE dTanbl ceneknud. Yuenue H.M. BaBunosa o rieHTpax MHOT00Opasust
Y IIPOUCXOXKACHHS KyJIbTYPHBIX pacTeHui. OCHOBHBIE METO/IbI CENEKIHH:
THOpUIN3alMs U UCKYCCTBEHHBIN 0TOOp. OCHOBHBIE IOCTHXKEHHUS] COBPEMEH-
HOM CeNIEKIMU KYJIbTYPHBIX PACTEHUH, JOMAIIHUX )KUBOTHBIX H MHKPOOPTa-
HU3MOB.BHOTEXHOJIOT S, € TOCTHIKEHHS M NIePCIIEKTHBBI Pa3BUTHsL. Dmuue-
CKUe acnekmul HeKOmopwix docmudicenuil @ buomexnonozuu. Knonuposanue
AHCUBOMHBIX (NPOOIEMBI KIOHUPOBAHUS HET0BEKA).
[IpakTraeckne paboOTHI
1. CocragneHue POCTEMIIMX CXEM MOHOTHOPHJIHOTO U IUTHOPUAHOTO ckpe- | 4
[IMBaHUSL. T11-1120
2. Pelllenne reHeTHUECKHX 3a/1a4 HA MOHOTHOPHIHOE M IMTHGpUIHOE ckpeny- | 4 MIT 1-MII
BaHME. 12
3. Penienune reHeTHYECKUX 3a/1a4 Ha HETIOJIHOE IOMHUHHPOBAHHE. 4
4. PenieHne reHETHYECKHX 3a/1a4 HA CIIEIUICHHOE HACTIeI0BaHNE. 4
5. CocraBieHne 1 aHAJIN3 POJOCIOBHBIX YEIOBEKa 4
PA3JIEJT 4. DBOJIIOLIMOHHOE YYEHUE 24/8
OBOJIIOIU- | ConepxaHue yueOHOTro MaTepuaa: 24




OHHOE

VYYEHHME 1. Hcropust pa3BUTHS SBOJTIOUMOHHEIX uaci. 3Hauenue pabor K. JIun- 2 IT1-I120
Hest, XK.b. Jlamapka B pa3BUTHH 3BOJIOIIMOHHBIX HJICH B OHOJIOTHH. MII 1-MI1
2. DBomonnonHoe yuenue Y. JlapBuHa. 2 12
3. EcrectBenHbIi 0TO0p. Poib 9BOMIOIMOHHOTO yueHHs B (JOpMUpPOBa-
HUU COBPEMEHHON €CTECTBEHHOHAYYHOU KAPTHUHBI MUPA. 2
4. Konnenuust Buna, ero kpurepuu. [lonmynsaiys — CTpyKTypHas eAMHHLA
BHUJIA M DBOJIIOLHY. 2
5. JBmxymue cuibl 3800y, CHHTETHIECKas TEOPHSI 3BOJTIOIHH.
MuxkposBostonus. 2
CoBpeMeHHBIe npeacTaBieHus o Bunooodpasosanuu (C.C. Yersepukos, U.1.
[Imamprayzes).
6. MaxkpoaBomonust. JJokazarensctBa sBosronnu. CoxpaHeHue OHOIOTH- 2
YEeCKOr0 MHOT000pa3us Kak OCHOBBI YCTOHYMBOCTH OMOC(EpHI U MPOTPECcCHB-
HOTO €€ pa3BHUTHSL. 2
7. [Tpnuunel BEIMupanus BU10B. OCHOBHBIE HAIPaBICHHUS SBOJIOINOH-
HOTO Tporpecca. buomorugeckuii mporpecc 1 OMOIOTHYECKUH perpecc. 2
8. OCHOBHBIE HAINPABJICHUSI BOJIOLIH
[IpakTiueckue paboTHI I1-1120
1. Omrcanmne 0cobeit 0THOTO BH/IA TIO MOP(HOIOTHIECKOMY KPUTEPHIO. 4 MII 1-MII
2. M3yueHue nmpucrnoco0IeHHOCTH OPraHU3MOB K Cpejie OOUTaHMSI. 12
4
PA3JIEJI5 NCTOPUA PA3BUTUA )KU3HU HA 3EMJIE 14/10
NCTOPUA CozepxaHue yueOHOTO MaTepyania; 7
KU3HU HA I11-1120
3EMIJIE 1. I'unoTe3s! MPOMCXOXKIECHHAS KHU3HA. KpaTkas HCTOpHS pa3BUTHS OPraHAde- | 2 MII 1-MII
CKOTO MHpa. 12
2. YcnoXHEHHE XKHUBBIX OPraHU3MOB Ha 3emMiie B mporiecce sBomorin. Cospe-
MEHHbIE THUITOTE3bI
0 MPOUCXOXKIEHUH yesoBeKa. JKuBble opraHu3Mbl Ha 3emiie B IPOLIECCE 3BO- 2 I11-1120
nonuu .JlokazaTenbcTBa poACTBa YEIOBEKA C MIIEKOITUTAIOIUMH KUBOTHBIMHU. MIT 1-MIT
DBOIIOLHUS YENOBEKa. 12
EnuHCTBO NMPONCXO0XKICHHS YEITOBEYECKHUX pac.
ITpakTHyeckne paboTHI
1. AHanM3 ¥ OLEHKA Pa3JIMYHBIX THIOTE3 MPOUCXOKICHHUS )KU3HH M 4EIOBe- | 2 [I1-I120
Ka. MIT 1-MI1
2. V3ydeHue 3TaIOB 3BOJIIOIINY YETIOBEKA. 4 12
3. Dkckypcust "DBOJIOIMS OpraHHYecKoro Mupa Ha 3emiie" (B KpaeBeque-
CKHUH My3eil) 4
PA3JIEJI 6 Opranu3msl 1 OKpy>Karomas cpeza 26/14
Opranmsmel u | Coneprkanne yd4eOHOTO MaTepuaa: 26
OKpy>Karomast | DKOJOTHA — HayKa O B3aMMOOTHOIICHUSIX OPTaHU3MOB MEXy COOOH M OKpY- IT1-1120
cpeaa JKaKoIeH cpenoil. Dkonornueckue HakTopbl, UX 3HAYCHHUE B KU3HHU OpraHu3- | 2 MIT 1-MII
MOB. DKOJIOTHYECKHE CUCTEMBbI. BHIIOBast U TPOCTPaHCTBEHHAS! CTPYKTypa 12
akocucteM. [TuieBbie CBSI3H, KPYrOBOPOT BEIECTB U MPEBPALIEHIE SHEPT U B
JKOCUCTEMaX. MeXBHIOBbIE B3aMMOOTHOILICHHUS B 3KOCHCTEME: KOHKYPEHIINS,
CHUMOMO3, XUIIITHUYECTBO, ITAPASUTH3M.
1. Brocdepa — rmobanbnas sxocuctema. Yuenne B.M. Bepmamackoro o| 2
6uocgepe. Ponb xuBBIX opraHu3MoB B 6uocdepe. buomacca.
2. KpyroBopot BaykHEWIIHX OMOTEHHBIX JIEMEHTOB (Ha MpHMepe yrie- 2
poxa, azota u ap.) B bnocdepe. Mizmenenus B 6uochepe.
3. [TocnencTBusi neATenbHOCTH 4Ye€JOBEKa B OKpyxkatouiei cpene. Bos- 2
JIeWCTBHE TIPON3BOJCTBEHHON JIEATEILHOCTH B 00JacTH cBOEH Oymyiueit mpo-
(eccun Ha OKPYIKAIOLIYIO CPELy. )

4, I'moGanbHbIe SKOJIOTHYECKHE HpO6J’IeMLI 1 IyTHU UX pCLICHUS.




5. OKONOrus Kak TEOPETUUECKasi OCHOBA PALMOHAIBHOTO MPUPOJONOIIb-
30BaHus ¥ oxpaHsl npupozasl. Hoocdepa. [IpaBuna nosenenus roei B Okpy-

JKaroIIe MpUpOIHOU cpejie.
6. JocTtmxeHns 61oJIoruy 1 OXpaHa Npupoasl. brornka kak oxHO U3
HaIlpaBJIeHUI OMOJIOTHH M KHOSPHETHKH, PAaCCMAaTPHBAOIIEe OCOOCHHOCTH

MOP(hOPH3HOIOTHIECKOM OPTaHU3AIMY )KUBBIX OPTAHU3MOB U MX HCIIOJIH30- 2
BaHUE U CO3aHMS COBEPIIECHHBIX TEXHMUECKUX CHCTEM H YCTPOICTB MO
aHAaJIOTHH C KMBBIMH CHCTEMaMHU.
IIpakTuueckue paboTHI II1-1120
1. CocraBiieHre CXeM Mepeaul BEIECTB U SHEPTUH 110 LETsIM MUTaHus | 2 MII 1-MI1
B IIPUPOJTHOM HKOCHCTEME U B arpOIICHO3E. 12
2. Omnmcanue ¥ IPaKTHIECKOE CO3JJaHNE NCKYCCTBEHHOH SKOCHCTEMBI 2
(TIpeCHOBOTHEIH aKBapuyM).
3. CocraBlieHHe U aHau3 TaOuibl «I 100anbHbIE S9KOJIOTHYECKHE 2
pOOIEMBD.
4. W3y4yeHre OCHOBHBIX BUJIOB 3arps3HEHUI. 4
5. PelmeHue 3K0J0rn4uecKuX 3aa4. 4
CamocrositenbHas pabota 16
WuanBumya bHBIA IPOEKT 32
Koncynpra- 4
1500
Hroro 176

HUA:

* J171s1 XapaKTepUCTUKH YPOBHSI OCBOSHHS y4eOHOTO MaTepualia HCIONIb3YIOTCS Clleiyole 00o3Have-

1 - o3HaKOMUTENBHBIN (y3HaBaHNE PaHEE H3YUYCHHBIX OOBEKTOB, CBOMCTB);

2 - penpoIyKTHUBHBI (BBINOIHEHHUE IESTEIBHOCTH 110 00pasily, HHCTPYKLUH HIIH 101 PYKOBOJCTBOM);

3 - IPOIYKTUBHBIN (TJIAHUPOBAHUE M CAMOCTOSITEIILHOE BBIITOJIHEHHE JICATEIbHOCTH, PellieHne MPOOJIEMHBIX 3a/1a4).

"B cosiepaHne caMOCTOATENLHON paboThl KpOME TeMAaTUKU peepaToB MOTYT BXOAHMTH JAPYrde BUIbI CAMOCTOS-
TENBHOI paboThl MO YCMOTPEHUIO IIpenoaaBaTesst (IIPOeKThl, HHAMBUAYaJIbHbIC W/WIIM TPYIIOBbIC 3aJlaHusl, 3cCe U
T.1.) CozmepxaHue caMOCTOSTENbHONH PadOThl 00YYAIOIIMXCS: BBIOJIHEHHE JOMAIIHEro 3aJaHus, pelleHue 3ajad,
BBIIIOJIHEHHUE IIPAKTUYECKOI0 3aJaHue, IPOCKTHOE 3alaHUE, aKTyaau3alus TEOPETUYECKOro MaTepuaa, oAroToBKa
K TEKyIIEMY TECTUPOBaHHIO, paboTa ¢ y4eOHBIM KeHcoM, U JIp.

HpI/IMe‘IaHI/IeZ q)OHI[I)I OLICHOYHBIX CPEJICTB yqe6Hoﬁ JUCHUIUIMHBI TPEACTABJICHBI OTACJIbHBIM JJOKYMCHTOM.

Tembl HHAUBUYAJIBbHBIX IPOCKTOB.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

RHBPBOooo~NoO~WDNE

HckyccTBO OBITH 310pOBBIM.

MukpoOnosiornieckoe 3arpsisHeHHE MOOWIBLHOTO TeneoHa.
HucTelil BO31yX.

BuTtaMuHbl 1 X BO3/I€iiCTBHE HA OPTaHU3M.
HapkoTtuueckue BeriecTsa.

BiusiHue 1IBETOB Ha CIIEKTpP MO3Ta YeJIoBeKa.

BropuT™MBI BOKPYT ¥ BHYTPH Hac.

[MumeBble 100aBKY U MX BIHMSHUE HA 3710pPOBbE YEJIOBEKA.
[NonoxuTensHOE BIUSIHUE PUTOHIMIOB HAa COXPAHHOCTH ITUILEBBIX MPOIYKTOB.
Mosnoko: Bpea uiu nosus3a?

BiusiHre KUCTOTHBIX A0XKAEH Ha OKPYKAIOILYIO Cpeny.
BiusiHre My3bIKM Ha KOTHUTUBHBIE ITPOLIECCH] YEIOBEKA.
A TBI IPaBUIBHO COMIIB?

Kuts nnn xyputs?

Bo3HUKHOBEHME KU3HU.

Pak: mpu4rHBEI BOSHUKHOBEHHS 1 60pb0a ¢ HIM.
HapxoTtuueckue BeriecTBa: BUAB 1 X 0COOCHHOCTH.
bones3nnu xneba.

Kak coxpaHuUTb 3peHue B HaIle BpeMsl.

Bonesnu, nsmenusIue Mup.

BrnusiHue MOOMIIBHBIX TeJI()OHOB Ha OPraHU3M YeJIOBeKa.
I'MO B xu3HH TOAPOCTKOB.




23.
24,
25.

OuKY UM KOHTAKTHBIE JTUH3BI?
BuraMuHBI ¥ HX II0JIb3a JIJIS YE€JIOBEKA.
Ckomno3 u ero npouIaKTHKa.

Tembl 1J1s1 CAMOCTOSATEJILHOIO HU3y4YECHUS.

1.

o g k~wn

~

10.
11.
12.

13.
14.
15.

Opranuyeckue BeIEeCTBA PACTUTENBbHOM KJIETKM, JOKA3aTeNbCTBA MX HAJUYUSA B pPacTeHUU. BuUTaMMHBI,
(hepMeHTBI ¥ TOPMOHBI M MX POJIb B opranusme. HapymieHus npu ux HepocTaTke 1 U30bITKE.
ITpokaproTH4ecKre OpraHu3MBbl U X POJIb B OMOLICHO3aX.

IIpaxkTryeckoe 3HaUeHUE IPOKAPUOTHIECKUX OPraHU3MOB (Ha IpUMepax KOHKPETHBIX BUIIOB).

Kierka sykapruoTHYeCKHX OpraHu3MOB. MeMOpaHHbIH IPUHIMIT €€ OpraHu3aIiu.

CrpykTypHOE 1 QYHKIIHOHATIHFHOE Pa3JINIre PACTUTESIFHON U )KHBOTHOHN KIICTOK.

MuToxoHIpHH KaK YHEPreTHYecKre CTaHINH KiIeToK. CTaguyd SHEPreTHYEcKOro 0OMeHa B pa3IMIHbIX
YacTsIX MUTOXOHIPHIL.

Crpoenue 1 GyHKIUH pHOOCOM U UX POJIb B OMOCHHTE3¢ OelKa.

Snpo Kak HeHTp YIpaBICHUS KHU3HEACSITCIHPHOCTEIO KIETKH, COXPAaHEHHUS U Iepeaadn HacaeICTBCHHBIX
MPU3HAKOB B IIOKOJICHHSAX.

Knerounas Teopust CTpoeHH OpraHN3MOB. MIcTOpHS U COBPEMEHHOE COCTOSIHHUE.

Becmonoe pasMHOKeHHE, €T0 MHOT000pa3He U MPaKTHIECKOE HCTIOIF30BAHHE.

[TomoBoe pa3sMHOKEHHUE U €T0 OMOIOTHIEeCKOE 3HAUCHHE.

YepenmoBaHue IMOJIOBOTO M OECTIOIOTO pa3MHOMKCHHUS B XKU3HEHHBIX IIUKJIAX XBOIIEH, TATIOPOTHUKOB, IIPO-
creiimux. bromorndeckoe 3HaUeHNE YepeqOBAaHIS TOKOJICHUH.

[NapTeHOTCHE3 ¥ THHOTEHE3 Y MO3BOHOYHBIX KUBOTHBIX M WX OMOJIOTHYECKOE 3HAUCHHE.
OMOPUOIOTHYCSCKHUE TOKA3aTESILCTBA IBOJIFOIIMOHHOTO POJICTBA KUBOTHBIX.

buonornueckoe 3HaUcCHNE MeTaMOpq)OBa B HOCT3M6pI/IOHaHBHOM Pa3BUTHU ) KUBOTHBIX.

10



3. YCJIOBUA PEAJIN3AIIAU PABOYEN ITIPOT'PAMMBI YYEBHOU JTUCIUTIIUHBI
3.1. TpeGoBaHNs K MUHUMAJIBHOMY MATePHATbHO-TEXHUYECKOMY 00ecreyeHU o

Peammzanus nporpammser aucrmmminHbl «O/]. 13 bruonorusy» npemmonaraet Hainm4dre yaeOHOro kabnaera buomornm
Oo6opynoBanue yue0HOro kabuHera:
21 nocanoynoe Mecto, Pabouee MecTo npenoaasares, padbo4yne Mecta 00y4arommxcs.
Jocka ayautopHas.
YuebHast MeOeb, HATISAHBIE TTOCOOMS, CTEH IBI
TexHu4eckue cpecTBa 00y4eHHus:
4 xommbroTepa, TasMenHas manens "50(112 em)RP-50 H30Rolsen, suneomarantodpon Rolsen 402
Crucok 10 Ha xOMIIBIOTEpaAX:
Microsoft windows7 Professional_with_spl_x64, rocymapcreenusiii kontpakt Ne A-BM-009/08 ot 26 mast 2008 .
AnTtusupyc Kacnepckoro Endpoint Security, noroBop Ne OI'223-206.190t 05.04.2019 .
WINRAR, rocynapcrsennbiit kouTpakT NeA-OI'-042/08 ot 20 oktsi6pst 2008 .

Office standart 2003, noroBop Ne 15/15-11-05 ot 15H056ps 2005 T

3.2. [lepeyeHsb JIUTEPATYPbI, pEKOMEHYeMOii ISl H3yYeHU s THCIHILTHHBI

ABTOp, HAMMEHOBAHUE, BBIXOIHbIE JAHHBIC Hoctyn

1 2

3.2.1. OcHOBHas IUTEpATypa

Buosorus. O6imas 6uonorus. ba3ossiit yposenb: yueouuk mis 10-11 kmacca / B. U.

CHBOI1a30B,

3.2.2. JlononHUTEIbHAS TUTEPATYPa

N.b.Aradponosa, E. T. 3axaposa; mox B. b. 3axapoa. -7-¢ u3n. - M.: Ipoda, 2011. - Bubmorexa Tapckoro
381,[3] c. bumana

3.3. Hepeqem, pecypcoB I(IHq)OpMa]II/IOHHO-TeJIeKOMMyHl/IKaIII/lOHHOﬁ CETH CKMHTEPHET» H JOKAJbHBIX cerei
YHHUBEPCUTETA, HeOﬁXOI[I/IM])IX AJIS1 OCBOCHUSA TUCHHUIIJIMHBI

3.3.1. YaaneHHble 3JIEKTPOHHBIE CETEBbIE Y4eOHbIE pecypChl BpEMEHHOTO JI0CTyMa, chopMUpOBaHHbBIE HAa OCHOBA-
HHU NPSIMBIX JOTOBOPOB C IIpaBooOianatesisiMu (31eKTpOHHBIE OnOaroTeynsle cucteMsl - DBC), HHDOpMaLMOHHBIE
CIPaBOYHBIE CUCTEMBI

HaumenoBanue Hoctyn

3.3.2. DIEeKTPOHHBIE CETEBBIE YUCOHBIC PECYPCHI OTKPBITOTO JIOCTYIA:

Kosnosa U.W. Buosorus : yueOnuk / V. Y. Kosnosa, | http://www.studentlibrary.ru/book/ISBN9785970446560.html
. H. Bonxkos, A. I'. Mycragun. - M.: I'D0-
TAP-Menua, 2018. - 336 c.

Teiinop J1. buosorus : yueObuuk : B3 1. Tom 1/ 1. http://www.studentlibrary.ru/book/ISBN9785996326709.html
Tetinop, H. I'pun, Y. Crayt ; nog pex. P. Conepa
[mep. 3-ro aurm. u3a.]. - 7-e m3a. - M. : BUHOM,
2015. - 514 c.

Teitmop 1. Bronorust : yue6uuk: B 3 T. Tom 2 / J1. http://www.studentlibrary.ru/book/ISBN9785996326693.html
Tetnop, H. I'pun, V. Crayr ; nox pex. P. Conepa ;
[mep. 3-ro anrn. u3n.]. - 7-e u3a. (3u1.). - M. : BU-
HOM, 2015. - 495 c.

Teitnop . Buonorust : yue6nuk: B 3 T. Tom 3/ /1. http://www.studentlibrary.ru/book/ISBN9785996326709.html
Teitnop, H. I'pun, V. Crayrt ; oz pen. P. Conepa ;
[mep. 3-ro anrn. u3n.]. - 7-e u3a. (3u1.). - M. : BU-
HOM, 2015. - 454 ¢

3.3.3. DnekTpoHHbBIC yueOHBIC U yICOHO-METOAMYCCKIE PECYPCHI, IOATOTOBICHHBIC B YHUBCPCHUTETE:

ABTOp(BI) HaumenoBanue Hoctyn

3.4. YueOHO-MeTOAMYEeCKOE 00ecneYyeHre CAMOCTOATEILHOI PaGoThI 00yYaloIMXCsl 10 TUCHUIIIINHE

3.4.1. YueOHO-MeTOANYECKAS TUTEPATYPa

ABTOp, HANMEHOBAHHE, BEIXOIHBIC TAHHBIE Hoctyn

3.4.2. YueOHO-METOAMYECKHE Pa3paOOTKH Ha PaBaxX PyKOIHCH

ABTOp(BI) HanmenoBanwue Hocryn
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3.5. UndopMannoHHbIe TEXHOJIOTMH, HCHOJb3yeMble NMPH OCYIIeCTBJIECHHH 00pPa30BaTeILHOTO0 Mpomecca 1o

JUCIUILIHHE

3.5.1. [IporpamMMHBI€ IPOTYKTHI, HEOOXOAUMBIE IS peau3alliii y4eOHOro Iporecca

HaunmenoBanue
nporpammHoro npoaykra (I117T)

Hocryn

Bunpl yueOHBIX 3aHATHI U paboT, B KOTOPBIX
HCTIONIB3YETCS JAaHHBIN IPOIYKT

3.5.2. UadopmMaImoHHbIe CIIPaBOYHBIC

CHCTEMBI, HEOOXOIMMBIE TS pealTH3alii yIeOHOro mpolecca

HaumenoBanue
CIIPaBOYHOU CUCTEMBI

Hocryn

Bunrl yueOHbIX 3aHsTHI H padoT,
B KOTOPBIX UCIIOJIb3YETCs TaHHAS CHCTEMa

rpomnecca

3.5.3. Criermmanu3upoBaHHbIEC IOMETICHUS U 000pYAOBaHHUE, UCTION

b3yeMBble B paMKaxX WH(pOpMATH3aINH YIeOHOTO

HanmenoBanue

XapaKkTepuCcTHKa

IIpumeyanue

3.5.4. UndopmarmonHo-obpazoBaTenbHbe cucteMsl (OUOC)

Hammenosanue DM1OC

Hocryn

Bunsl yueOHBIX 3aHTHI H padoT,
B KOTOPBIX HCIIOJIB3YETCs JaHHAask CUCTEMa

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHU S YUYEBHOM JUCHUILINHbI

Pe3ysbTaThl 00yueHUus

Kpurtepnu onenkn

MeToabl OLIEHKH

IIpenmeTHBIe pe3yJbTaThl:

c(OpMUPOBAHHOCTH 3HAHUH O MECTE U PoJn OHO-
JIOTHU B CHCTEME HAayYHOTO 3HAHUS C€CTECTBEHHBIX HayK,
B (hOPMHPOBaHHWH COBPEMEHHOH €CTECTBEHHO-HAyJHOM
KapTUHBI MHpPa W HAyYHOTO MHPOBO33PEHHS, O BKIAIC
POCCHICKHX ¥ 3apyO€XXHBIX YUEHBIX-OHOIOTOB B Pa3BH-
THEe OMonoruy, (QyHKIMOHAIHHOW IPaMOTHOCTH UelIOBE-
Ka JUIs PelIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJepKaHHe OHUOIOTHUECKUX
TEPMHUHOB M TOHSTHUH: )KU3Hb, KJIETKA, OPraHU3M, MeTa-
60mm3M (OOMEH BeIecTB M NMPEBpAIeHHE dHEPTHH), T0-
MeocTa3 (CaMOperyJisiIus), ypoOBHEBasI OpraHu3alus Ku-
BBIX CHCTEM, CaMOBOCIPOW3BEICHHE (PErpomyKIus),
HacJeJCTBEHHOCTh, HU3MEHYNBOCTh, POCT U PA3BUTHE;

yYMEHHE H3J1aratb OHOJIOTHUECKHE TeopuH (Kie-
TOYHAs, XPOMOCOMHas, MYTallMOHHAs, LEHTpaJIbHas
JIorMa MOJIeKYyJsIpHO# Onornoruwn), 3akoHs! (I. MeHaens,
T. Moprana, H.I1. BaBuiioBa) u yuenus (0 neHTpax MHO-
roo0pasusi M HPOUCXOXKICHHS KyJIbTYpHBIX DPaCTEHH
H.W. BaBunosa), onpeaesnsaTh TPaHUIBI UX MTPUMEHHUMO-
CTH K J)KUBBIM CHCTEMaM;

YMEHHUE BIIAJIETh METOJaMH Hay4yHOTO TMO3HAHUS B OHO-
JIOTUW: HAOJIIOJIEHUE M OINMCAaHUE >KUBBIX CHCTEM, IPO-
[IECCOB W SIBICHWH, OpraHM3aIs U MpoBeaeHue OHOIIo-
TUYECKOTr0 SKCIEPUMEHTA, BBIIBM)KEHUE TUIIOTE3bI, BbI-
SIBJICHHE 3aBUCUMOCTU MEXIY HCCIEAYEMbIMH BEIMYU-
HaMm#, OOBSICHEHHE MOJYYCHHBIX PE3YIIbTAaTOB, UCIIOJb-
30BaHHBIX HAy4YHBIX MOHSATUH, TEOPUHA U 3aKOHOB, yme-
HUE JeNaTh BBIBOJBI HAa OCHOBAaHUH IIOJYYCHHBIX pe-
3yJIbTaTOB;

YMEHHUE BBIIEIATh CYNIECTBEHHBIE MPU3HAKU BH-
PYCOB, KIETOK MPOKAPUOT M 3YKAPHOT, OJTHOKIETOYHBIX
U MHOTOKJIETOYHBIX OPTaHW3MOB, OCOOCHHOCTH TPOIIeC-
COB: 0OMEHa BEIECTB U MPEBpalIeHNs] SHEPTHH B KJIET-
ke, (OoTOCHHTE3a, IIACTHYECKOTO M SHEPreTHIECKOro
0o0OMeHa, XeMOCHHTE3a, MHUT03a, Mei03a, OILUIOJOTBOPE-
HUS, Pa3MHOXKCHUSI, UHIUBUIYAILHOTO PA3BUTHs Opra-

OneHKa «OTJAMYHO». 3a TIyOOKoe U
MOJIHOE OBJIAJICHUC COZIepKaHUEM
yueOHOTO  MaTepwaga, B  KOTOPOM
00yJaroIHiCs OpHEHTHpPYETCH,
MOHATHIHHBIM ammmapaTom,

aKIEHTOJIOTHYECKUM U Op(O3MHIECKUM
MUHUMYMaMH, 3a YMCHHUC HaXOJAUTb U
UCII0JIb30BaTh HH(GOPMAIIHIO.

Ouenka «xopomoy». Eciau oOydvarommiics
MOJHO OCBOWJI  Y4eOHBI  MaTepuad,
BJIAJCCT MOHATHHHBIM armapaTrom,
aKIEHTOJIOTHYECKUM U Op(O3NMHIECKUM
MHHHMYMaMH, OpHEHTHpPYETCS B
N3y4EHHOM Mmarepuaie, rpaMOTHO
n3J1araeT OTBET, HO B €ro (hopMe MMEIOTCS
OTZAENbHBIC HETOYHOCTH.

OueHka «yaoBJaeTBOpuMTeabHO». Eciu
oOyuaromuiicss OOHapyXHBaeT 3HAHUS U
NOHMMaHHE  TOJIOKEHHOT0  yueOHOro
Marepuaia,  IOHSATHHHOrO  ammnapara,
AKIEHTOJIOTHYECKOTO U OP(OINUUECKOTr0
MUHHMYMOB, HO U3JIaraeT HX HEMOJHO,
HETIOCTIeI0BATEHHO, JIOITyCKaeT
HETOYHOCTH B OIPEJICNICHUH TOHATHH, HE
yMeeT JI0Ka3aTelbHO O0O0OCHOBaTh CBOM
CY)KICHHUSI.

OneHka «Heyl0BJIeTBOPHTENbHO». Eciu
oOydaromuiics MMeeT  pa3pO3HEHHBIE,
OeccucTeMHBIE  3HAHWSA, HE  yMeeT
BBICTSATh TJIABHOE MW BTOPOCTENEHHOE,
JOITyCKaeT OMMOKA B  ONpEAETICHUU
TTOHATHH, HCKa)KaeT ux CMBICII,
OecropsiIoUHO M HEYBEPEHHO W3JaraeT
MaTepHal

- YCTHBIE U
IIICEMEHHBIE
OTIPOCHI Ha
TEOPETHUYECKUX U
MPaKTUIECKHX
3aHATHAX (BXOTHBIC
u ppoHTaNbHbIE);

- CeMUHapBHI,
MPaKTHYECKHE
3aHATHSA;

- B3aMMHBIH
KOHTPOJIb TIPH
pabote B mapax u
MaJIBIMH TPyIIIaMu;
- CAMOKOHTPOJTb
TEOPETUYECKUX
3aHATHH U TpOBEpKa
CaMOCTOATENBHOM
BHEAyJUTOPHOU
paboTHI;

- HAOJIIOIEHHE,
HMHTEPIIPETAIU
pe3yabTaTOB U
JKCIEpPTHAs OLIEHKA
JIESITEIbHOCTH
oOygaromuxcs Ha
MPAKTHYECKUX U
TEOPETHUECKHUX
3aHATHSAX;

- 10 3aBEPIICHHIO
Kypca IIPOBOAMTCS
nudhepeHITpoBaH-
HBIH 334€T B paMKax
MPOMEXKYTOUHON
aTTecTallu
CTYAEHTOB
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HHU3Ma (OHTOT€HE3);

yYMEHHE TPUMEHSATH II0JyYEHHbIE 3HAHUS IS
00BSICHEHUS] OMOJIOTHIECKUX TPOIIECCOB M SIBICHUH, I
NPUHATHS NPAKTUYECKUX pELICHUH B IMOBCEJHEBHOU
KHU3HH C IIETbI0 00ecredeHust Oe30MacHOCTH CBOETO
30POBBSI U 37I0POBBS OKPYXAIOMIMX JIFOJCH, cobmrone-
HUSI HOPM TPAMOTHOTO ITOBEAEHHS B OKPY)KaIOIEH MpH-
pOAHOW cpene, MOHMMaHKWE HEOOXOIMMOCTH HCIIOIB30-
BaHMs JIOCTIDKCHUI COBPEMEHHOM OHOJIOTHMH M OMOTeX-
HOJIOTHUH1 1JIs1 palluOHAIBHOTO MPUPO/I0TI0IE30BaHUS;

YMEHHE pellaTh dJIeMEHTapHbIe TeHETHYECKUE 3a-
Jlauydl Ha MOHO- M JIUTUOPHHOE CKpEIBAHUE, CLEIICH-
HOE HacJIeZI0BaHUE, COCTABISITE CXEMbI MOHOTHOPHIHOTO
CKpeIIMBaHus U TpelCKa3aHusl HacleIOBaHUS MpH-
3HaKOB y OPTaHU3MOB;

YMEHHE BBINOJHATH J1a0OpaTOPHBIE M IPaKTHYe-
ckre paboThl, cOOMIONATh MpaBMiIa MpH paboTe ¢ y4ed-
HBIM 1 JJaOOpaTOpHBIM 000PYIOBAHUEM;

yMEHHE KPUTHYECKH OLEHUBATh MU MHTEPIIPETHPO-
BaTh HMH(OPMAIUIO OHOJOTHYECKOTO  COAEp KaHWUs,
BKJIIOYAIONIYI0 IICEBIOHAYYHBIC 3HAHMS M3 Pa3INIHBIX
HCTOYHHKOB (CpeacTBa MacCOBON MH(OPMALINH, HAYIHO-
MOMYJIAPHBIE MaTEpHalIbl), STHUECKHUE AacIleKThl COBpe-
MCHHBIX HCCIIEIOBaHMH B OWMOJIOTHMH, MEAWIHMHE, OHO-
TEXHOJIOTUH;

yYMEHHE CO03/1aBaTh COOCTBEHHbIC MUCHMEHHBIC U
YCTHBIC COOOIICHUs, 00001ass OHOJIOTHIECKY0 HHPOP-
MalMIo U3 HECKOJbKMX MCTOYHUKOB, IPAMOTHO HCIIOJIb-
30BaTh TOHATHUITHBIN anmapaT GHONOTHH.

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE U POJIU OHO-
JIOTHU B CHCTEME HAyYHOTO 3HAHUS €CTECTBCHHBIX HAYK,
B ()OPMHPOBaHMHM COBPEMEHHOH €CTECTBEHHO-HAYyYHOH
KapTUHBI MHpPa W HAyYHOTO MHPOBO33PEHHUS, O BKIAJE
POCCHICKHMX M 3apyOeXHBIX Y4eHBIX - OHOJIOTOB B pas-
BUTHE Ononorny, QyHKIMOHAIBHONW TPAMOTHOCTH YeJIo-
BEKa JUIs PEIICHHNS )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJEPKAHUE OMOJOTHYECKUX
TEPMHUHOB W MOHATHNA: BUJ, HOMYJSLHS, TeHOQOH, IBO-
JIOIHSL, ABIDKYIIHE CHIIbI ((haKTOpBI) DBONIOLUH, IMPH-
CHOCOOJICHHOCTh OPraHW3MOB, BHA000pa30BaHME, KO-
JIOTHYecKue (aKkTopbl, IKOCHCTEMa, MPOJYLECHTHI, KOH-
CYMEHTBI, PEAYLEHTHI, LIeMH IHUTaHUs, DKOJIOTHYEeCKas
mupamuia, OuoreoreHos, ouochepa;

yYMEHHE Wu3j1arath OWOJOTWYECKHE TEOpuHu (IBO-
monnoHHas Teopus Y. JlapBuHa, CHHTETHYECKas! TEOPHUs
SBOJIIOLMH), 32KOHBI 1 3aKOHOMEPHOCTH (3apO/BIIIEBOTO
cxoncrea K.M. bapa, yepenoBanus riaBHBIX Hampasiie-
Hu#i u mytei sBommonu A.H. CeBeprioBa, yueHust o 6mo-
cthepe B.U. Bepraackoro), ompenenars TpaHHIBl HX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHE BIaJIeTh METO/IaMH HAayYHOTO MMO3HAHHS B
Ouoyiorny: HAOJIIONEHHE M OINMCAHUE JKUBBIX CHCTEM,
MPOLIECCOB U SIBIICHUH, OpraHu3anus U NpoBejieHre 01o-
JIOTHYECKOTO JKCIIEPUMEHTA, BBIABWKEHHE THIOTE3HI,
BBISIBJICHUE 3aBUCHMOCTH MEXAY HCCIEyeMBIMH BEJIU-
YMHaMH, OOBSICHEHHE NOIYYEHHBIX pPEe3yJIbTaTOB, HC-
TIOJIb30BaHHBIX HAYYHBIX HOHSTHH, TEOPHH W 3aKOHOB,
YMEHHUE JeiaTh BBIBOABI Ha OCHOBAHMM MOJYYEHHBIX
Ppe3yJIbTaTOB;

yYMEHHE BBIICNSATh CYIIECTBEHHbIE IPH3HAKU
CTpOEHHS OMOJIOTHYECKUX OOBEKTOB: BUIOB, MOIMYJISIHH,
MPOXYLEHTOB, KOHCYMEHTOB, PEAyLIEHTOB, OHOI€OLEHO-
30B M 3KOCHCTEM, OCOOEHHOCTH IPOIIECCOB: HACIEICT-
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BEHHOW M3MEHYHMBOCTH, €CTCCTBEHHOI'O 0TOOpa, BUI000-
pa3oBaHMs, MPUCIOCOOJICHHOCTH OPraHU3MOB, JCHCTBUS
9KOJIOTUYECKHX (haKTOPOB Ha OPraHU3MBI, NIEpeHoca Be-
IIECTB M MOTOKA YHEPTHH B HKOCHCTEMaX, aHTPOIOTeH-
HBIX U3MECHEHHMH B 9KOCHUCTEMax CBOEH MECTHOCTH, Kpy-
TOBOPOTA BELIECTB M OMOTCOXUMHUIECKUX LUKIOB B OHO-
coepe;

YMEHHE TPUMEHATH IIOJTy4YCHHbIE 3HAHUS I
00BsACHEHNS] OUOIOTHYECKHX HPOLIECCOB U SBJICHHUM, IS
NPUHATHS NPAKTUYECKUX pEIIEHUH B IOBCEAHEBHOU
KU3HH C IIETbI0 00ecredeHust O0e30MacHOCTH CBOETO
3JI0POBBSI U 37I0POBbS OKPYXKAIOLIMX JIFOJICH, cobiroe-
HUSI HOPM TPaMOTHOTO ITOBEAEHHS B OKpY)Karoliei mpu-
pOIHOH cpene, MOHMMaHHE HEOOXOIMMOCTH HCIOJIB30-
BaHMs JOCTHXKCHUH COBPEMEHHOMN OMOJIOrMU ISl Palyo-
HaJIbHOTO NPUPOIONONIB30BaAHUS;

yYMEHHE pellaTth 3JeMEeHTapHble OHOJOTHYEeCcKue
3aJ1a4, COCTABJIATH CXEMBI IEPEHOCA BEIECTB M JHEp-
THH B 9KOCHCTEMaXx (LCIH IUTaHHA);

YMEHHE BBINOJHATE Ja0OpaTOpHBIC M MpaKTHYe-
ckre paboThl, cOOMIONATh MpaBMiIa MpH paboTe ¢ y4ed-
HBIM ¥ JJA0OPAaTOPHBIM 000PYIOBAHHEM;

YMEHUEC KPUTUYECKN OLICHUBATHL U UHTCPIIPETUPO-
BaTh HMH(OpPMAIMIO OHOJOTMYECKOTO  COJCPIKAHUS,
BKJIIOYAIOIIYIO IMCCBAOHAYYHBIC 3HAHUA H3 PA3JIMYHBIX
HCTOYHUKOB (CpPeICTBA MacCOBOM MH(OPMAIIUH, HAYYHO-
MOMYJIAPHBIC MaTepHajbl), PacCMAaTPUBATh TII00AIBHBIC
9KOJIOTUYECKHE IMPOOIEeMBbl COBPEMEHHOCTH, (HOPMHUPO-
BaTh [0 OTHOLICHHIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO3laBaTh COOCTBCHHbBIC MHCHMEHHBIC H
YCTHBIE cOOOmeHMsI, 0000mas OMoIorndeckyo mH)Op-
MAaLHI0 U3 HECKONBKUX HCTOYHHUKOB, TPAMOTHO HCIIOJb-
30BaTh MOHATUIHBINA anmapar OHOJIOTHH.

MeranpeaMeTHble pe3yJIbTaThI

BKITIOYAIOT 3Ha4YMMBbIe JUIs (dbopmupoBaHus
MHPOBO33PEHHUSI O0YJaIOMUXCAd MEXIUCIUIUIMHAPHBIE
(MexnpeaMeTHbIE) o0IIIeHayYHbIE MIOHSTHS,
OTpaKalolIKe IEJIOCTHOCTh HAYYHOW KapTHUHBI MHUpa H
cnenu@UKy METOJOB TMO3HAHUS, WCIONB3YEMBIX B
©CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SBICHUE,
mporiecc, CucTeMa, HaydHBIH (akT, MPUHINI, TUIO0Te3a,
3aKOHOMEPHOCTh,  3aKOH, TEOpHWs, HCCICIOBAaHUE,
HaOIOICHUE, W3MEPCHHE, OJKCIICPHUMEHT U JAPYTHX),
YHHUBEpcaJbHble y4eOHBIC IEeHCTBUS (TO3HABaTEIbHEIE,
KOMMYHHUKAaTHBHBIE, PETYJSITHBHBIE), 00ECIIeYHBAIOIIIE

dbopmupoBanre  (GYHKIIMOHATBHOW TPaMOTHOCTH U
COIMANTLHOW KOMIIETEHIIMH 00YJaromInuXCsl, CIOCOOHOCTh
00yJaronuxcs WCTIOJIb30BaTh OCBOCHHEIE

MEXANUCIMIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHHS U
YHHBEpCaJlbHbIe yueOHbIe IEHCTBUS B TO3HABATEIbHON U
COLIMAJIBHON TPaKTHKE.

MCIIOJIb30BaTh MPH OCBOCHUH 3HAHWI NPHEMBI JI0-
TMYECKOr0 MBINIIEHUs (aHajIW3a, CHHTE3a, CPaBHEHUS,
kiaccudukanuy, 06001IeHNs), pacKpbIBaTh CMBICT OHO-
JIOTHYECKUX TMOHATHH (BBIACIATh UX XapaKTEPHBIE IPHU-
3HAKH, YCTAHABIIUBATH CBS3U C JPYTHMH MOHATHAMH);

HCIIOJIB30BaTh OMOJIOrMYECKHE MMOHATHS IS 00b-
SCHEHHS (PaKTOB U SIBIICHHUH KUBOH MPHPOJIBI;

CTPOUTH JIOTMYECKUE pACCYKACHHs (MHIyKTHB-
Hbl€, JCIYKTHBHbIC, 10 AHAJIOTHHU), BBISBIATH 3aKOHO-
MEpPHOCTH ¥ NPOTHBOPEYUS B PacCMaTPHBAEMBIX SBJIC-
HUSIX, ()OPMYITHPOBATh BBIBOJIBI M 3aKITIOUCHNS;

OneHka «OTJMYHO». 3a TIyOokKoe U
HOJIHOE OBJIaJcHHE coziepKaHueM
y4eOHOro  Marepuaia, B  KOTOPOM
obyvaromuiics OpHEHTHUpYETCS,
TOHATHIHBIM aInmapaTom,

aKIEHTOJIOTHYECKUM 1 Op(O3MHIECKUM
MHHAMYMaMH, 3a yMEHHE HaxOAWThb U
HCTIONB30BaTh MH(pOpMAanHIo.

Ornenka «xopomo». Ecmu oOygaroniuiics
HOJHO  OCBOMJ  Y4eOHBI  Marepuai,
BJaJieeT MOHATHUIHBIM ammapaTom,
AKIEHTOJIOTHYECKMM U Op(HOIIHIECKUM
MUHHMYMaMH, OpUEHTHpPYETCA B
H3Y4EeHHOM Mmarepuaie, rpaMOTHO
n3JIaraeT OTBET, HO B €ro (hopMe MMEIOTCS
OTJEeNbHBIE HETOUHOCTH.

OneHka «yHdOBJETBOPHUTEIbHO». Ecmu
oOydatomuiics oOHAapy)XHMBaeT 3HaHUSI U
MOHNMaHUE  TIOJIOKEHHOTO  y4eOHOro
Marepuaia,  IIOHATHHHOIO  ammapara,
aKIEHTOJIOTHYECKOTO U OP(O3NUIECKOTO
MUHHUMYMOB, HO WH3JaraeT WX HEIOIHO,
HETIOCJIEI0BATENBHO, JIOITyCKaeT
HETOYHOCTH B OTIPEICNICHUH TOHITUH, HE
yMEET J0Ka3aTelNbHO OOOCHOBaTb CBOU
CYXJICHHUSI.

OleHKa «HEYJI0BJIETBOPUTEIbHO». Ecnu
oOydaromuiics MMeeT  pa3pO3HEHHbIE,

- TECTHPOBAHHE;
-BBIIIOJIHEHUE
KOHTPOIIBHBIX PaboOT
10 TeMaM TPEIMETa,;
- peleHue 3a/1ay;

- OTpOC 1O
WHIVBUyAJTbHBIM
3a1aHUsAM;

- MPaKTHYECKHE
paboTsI (O1IeHKa
pe3yIbTaToB
BBIIIOJIHEHUS
MPaKTHYCCKIX
pabot)
-IIPOMEKYTOTHAS
atrectanus: gudde-
PEHIMPOBAHHEIN 3a-
YerT.

14




MNPpUMCHATL CXEMHO-MOJCJ/IbHBIC CpCACTBa IJIs
NpeACTaBJICHNSA CYHICCTBCHHBIX CBsI3CH M OTHOIICHHI B
N3y4aeMbIX OHOJIOTHYECKUX OGLCKTaX, a TaKKeE IMpOoTUu-
Bopeqnﬁ Pa3HOro poja, BbIABJICHHBIX B Pa3IMYHBIX HH-
qJOpMaHI/IOHHLIX HUCTOYHHKAX;

pa3pabaThIBaTh IUIAH PEIICHUS TIPOOIEMBI C yIETOM
aHaNM3a HMMEIOIINXCS MAaTepUaJbHBIX M HEeMaTepHalb-
HBIX PECYPCOB;

BJaZIeTh HABBIKAMH Y4E€OHO-HCCIIE/IOBATEIbCKOH U
MIPOEKTHOM JIESTEIbHOCTH, HaBBIKAMHU Pa3pelIeHHs IMpo-
01eM, 001a1aTh CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMo-
CTOSITEILHOMY TTOMCKY METO/OB PEIICHHS] MPAKTHYECKUX
3aj1a4, IPUMEHEHHUIO Pa3INuHbIX METO/IOB II03HAHUS;

BBISIBJIATh IPUYUHHO-CIICJICTBEHHbIE CBS3U W akK-
TyaJn3upoBaTh 3a/1a4y, BBIJBHraTh T'MIOTE3Yy €€ pelle-
HUS, HaXOOUTh apryMEHTHI Ul JOKa3aTeIbCTBA CBOMX
YTBEp)KACHHH, 3aJaBaTh MapaMeTphl U KPUTESPUH pelie-
HHS;

OPHCHTHPOBATHCSA B PA3INYHBIX MCTOYHUKAX HH-
¢dopmarmu  (TekCcTe y4eOHOTO TIOCOOWSA, HAaydHO-
MOMYJIAPHOM JMTepaTrype, OMOJIOTMYECKHUX CIIOBApSIX H
CIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VH-
TEpHeTE), aHAJIM3UPOBaTh UH(OPMALIUIO Pa3INYHBIX BH-
0B ¥ (hOpM TNpEACTaBICHUS, KDUTHUECKH OLICHUBATh €¢
JIOCTOBEPHOCTb M HEIPOTHBOPEUUBOCTB;

(hopMynHpOBaTh 3ampoChl U NPUMEHSITh Pa3IHy-
HbIe METOABI IPH HOKMCKE U 0TOOpe GHOIOTUYECKON HH-
¢dopmanun, HEOOXOAWMOW A BBIOTHEHUS YYEeOHBIX
3a/ay;

CaMOCTOSTENBHO BBIOMPATh ONTUMANBHYIO (GOpPMY
NpENCTaBICHUS OHOJOrHYecKOd HH(pOpMALHUU (CXEMBI,
rpaduKy, THarpaMMBbl, TaOJHUIIBl, PUCYHKH U APYTOEL);

UCIIONIB30BATh HAYYHBIH S3bIK B KAYECTBE CPEACT-
Ba mpu paboTe ¢ Onooruueckoi HHpopMaIen: mpume-
HATh XUMHYECKHe, pu3nueckue U MaTeMaTHYeCKHe 3Ha-
KA M CHUMBOJBL, (OpPMYIBl, a00peBHATYpy, HOMCHKIIATY-
py, HCIONB30BaTh M MNPeoOpa3oBbIBATH  3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISIHOCTH;

OeccucTeMHblE  3HAHUS, HE  yMeEeT
BBIJICNSTh TJIABHOE M BTOPOCTEIICHHOE,
JONyCKaeT OWMOKM B  ONIpElelICHUU
TIOHSITHH, HCKaXKaeT ux CMBICT,
0ecropsiIouHO M HEYBEPEHHO H3JaraeT
MaTepHal.
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NUCT PACCMOTPEHUWX N OOOBPEHUIA
paboyein nporpamMmbl AUCLUMNIIUHDI
0[0.13 buonorus
35.02.08 dneKkTpoTexHUYeCKme CUCTEMbI B arponpomblilunieHHom komnnekce (AlK)

1) PaccmoTpeHa un ogo6peHa:

a) Ha 3acepaHum npegMeTHO LUKNOBOM MeToamdeckon kommceum npoTtokon Ne 5 ot 05.04.2023 .

7

.
Mpeacepatens NMUMK /“ /.'!Zv:,- VMBaHoBa HO.H.

©0) Ha 3acepgaHun metognyeckon kommccum npotokorn Ne 7 ot 11.04.2023 r.
Mpencepatens MeToanYeCcKon KOMUCCUM P ; KOouHa E.B.
6 /fﬁq’w -

2) PaccmoTpeHa u ogo6peHa BHELUHMM 3KCNepToM

OO0 TapacunbaneKTpoMOHTaX, ANPEKTOP e AN CepebpeHHukos B.H.
; p ﬁ .h/
7o

2 45: 0o 5p
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MN3MEHEHUS U TONNOJIHEHUA
K pa6oueii nporpamme aucuunanabl O/1.13 buonorus
B coctase IIIICC3 35.02.08 DyekTpoTeXHNYECKHE CHCTEMbI B arpONPOMBINIEHHOM KOMILIeKce
(AIIK)

BepgomocTb nameHeHUn

Ne . . O6ocHoBaHWe
Bua obHoBREHM CopepxaHune nameHeHun, BHocumbix B OINMOIT o
n/n N3MEHEHWI
OGHoBneHne Ha |AKTyanusauusi cnucka nuteparypbl ExerogHoe
1 2025/26 y4ebHbIn obHoBneHne
roqg

Pabouas nporpamma nepecMoTpeHa, OGCY)K,D,eHa n o,qo6peHa Ha 3acefaHuu NpeaMeTHO-LUKNOBOWN

meToguyeckon kommccnn, npotokonn Ne 5 ot « 18 » mapta 2025r.

/

Mpeacepatens MNMNUMK 7 ' /MBaHosa HO.H./

s

OpobpeHa metoanyeckon kommuccunen otaenenus CrMO, npotokon Ne 7  or« 10 » anpena 2025r.

Mpencenarens metoauyeckon kommccum otaenerHnsa Crio /KOpgnHa E.B./




3.2. UupopmaumoHHOe obecneveHune peanusaymm NnporpaMmmbil

OcHoseHasi y4ebHasi numepamypa:

Buonorusa. 10 knacc. ba3oBbii ypoBeHb : y4ebHuk / B. B. NaceyvHuk, A. A. KameHckuin, A. M.
Py6uos [ gp]. ; noa pea. B. B. lNace4vHuka. - 6-e uag., ctepeotun. - Mocksa : NpocseLleHue,
2024. - 224 c. - ISBN 978-5-09-112164-3. - TeKCT : aneKTpoHHbIN. - URL:
https://znanium.ru/catalog/product/2174807 — Pexxum goctyna: ans aBTopu3a. Nonb3oBaTenen.

Buonorus. 11-i knacc. basosbin ypoBeHb : y4ebHuk / B. B. MaceuHuk, A. A. KameHckni, A. M.
Py6uos [n gp.] ; noa pea. B. B. Nace4vHnka. — 6-e uaa., ctep. — Mockea : NpoceelyeHune, 2024.
— 272 c. : un. — ISBN 978-5-09-112165-0. - TeKkcT : aneKkTpoHHbIN. - URL:
https://znanium.ru/catalog/product/2157271 — Pexxum gocTtyna: ans aBTopu3a. Nonb3oBaTenen.

lornonHumesnbHas y4ebHasi numepamypa:

AracgpoHoBa U. b. Brnonorusa. basoBbin ypoBeHsb : y4ebHuk / . b. AracoHoBa, A. A. KameHckun,
B. . CnBornasos. — Mocksa : [NpoceelieHne, 2024. — 271, [1] c. : un. — ISBN 978-5-09-
113524-4. - TekcT : anekTpoHHbIN. - URL: https://znanium.ru/catalog/product/2157269 — Pexunm
A0CTyna: Ansi aBTopm3. NOnb3oBaTeNen.

AracgpoHoBa U. b. bruonorua. basosbin ypoBeHb. NpakTnkym : yduebHoe nocobue / L. b.
AradpoHoBa, B. 1. Cusornasos. — Mockga : lNpoceeweHune, 2024. — 112 c. ISBN 978-5-09-
112641-9. - TekcT : aneKTpoHHbIW. - URL: https://znanium.ru/catalog/product/2157267 — Pexum
A0CTyna : Ansi aBTOpM3. NONb3oBaTeNen.

Uebbiwes H. B. buonorua. CnpasoyHuk / H. B. Yebbiwes, . C. 'yaukoBa,

O. b. JTazapesa, C. H. JlapuHa - Mocksa : TQOTAP-Meauna, 2011. - 416 c. - ISBN 978-5-9704-
1817-8. - TeKCT: 9aNeKTPOHHbIN. - URL:
https://www.studentlibrary.ru/book/ISBN9785970418178.html - Pexxum goctyna: ans aBTopus.
nosib3oBaTesien.

CpenHee npodeccrnoHansHoe obpasoBaHue : TeOpeTUYECKU U HaY4YHO-MeToaNYEeCKUI XypHan /
MwuHuctepcTBo obpasoBaHusa U Haykm Poccunckon ®epepaumn. - Mockea. - ISSN 1990-679. —
TeKCT : HenoCpeaCTBEHHbIN.



https://znanium.ru/catalog/product/2174807
https://znanium.ru/catalog/product/2157271
https://znanium.ru/catalog/product/2157269
https://znanium.ru/catalog/product/2157267
http://www.studentlibrary.ru/book/ISBN9785970418178.html

N3MEHEHUA U JONNOJIHEHUSA
K patdoueii mporpamme gucuuiinabl O/1.13 buosiorus
B coctaie [IIICC3 35.02.08 DyiekTpoTexHNYeCKHE CHCTEMbI B arPONPOMBIIITIEHHOM KOMILIEKCe
(AIIK)

BepgomocTb nameHeHuUn

No . . O6ocHoBaHne
Bua obHoBneHui CopaepxaHne nameHeHun, BHocumbix B OO .
n/n N3MEHEHNN
O6HoBneHne Ha |AkTyanusaums cnucka nureparypbl ExerogHoe
1 | 2025/26 y4yebHbin 0o6HoBNEHNE
rog

Pabouyasa nporpamma nepecmoTpeHa, obcyxgeHa n ogodpeHa Ha 3acegaHun NpegMeTHO-LIMKITOBOM

MeToguyeckon kommceun, npotokoTNe 5 ot « 12 » maga 2026T.

/)
Mpeacenatens MLUMK /;gz ~—  |®uvnunnosa U.B./

OnobpeHa meToamyeckon kommuccnen otaenenuns CroO, npotokon Ne 6 oT« 16 » uoHa 2026T.

Mpeacepatens metogudeckom kommucenn otaenenus Crio ,’&c«{f /WHtanesa T.1O./



OcHosHasi y4ebHas nnumepamypa:

Buonorus. 10 knacc. ba3osbili ypoBeHb : y4ebHuk / B. B. MNaceuHuk, A. A. KameHckun, A. M. Py6uos [ ap]. ; noa pea. B.
B. NaceyHuka. - 6-e nsg., ctepeotun. - Mocksa : NpocBelteHne, 2024. - 224 c. - ISBN 978-5-09-112164-3. - TekcT :
ANeKTPOoHHbIN. - URL: https://znanium.ru/catalog/product/2174807 — Pexxum goctyna: gng asTopus. Nofb3oBaTenen.
Buonorus. 11-n knacc. ba3oBbin ypoBeHb : y4ebHuk / B. B. MaceyuHuk, A. A. KameHckuin, A. M. Pybuos [u ap.] ; nog pea. B.
B. NaceyHuka. — 6-e nsg., ctep. — Mocksa : lNpocselleHne, 2024. — 272 c. : un. — ISBN 978-5-09-112165-0. - TekcT :
ANeKTPOoHHbIN. - URL: https://znanium.ru/catalog/product/2157271 — Pexxum goctyna: ong asTopus. Nofb3oBaTenen.
[JonosiHUMernbHas y4ebHasi numepamypa:

AracdboHoBa N. b. buonorusa. basoBbili ypoBeHb : y4ebHuk / . b. AracoHoBa, A. A. KameHckuin, B. L. Cnornasos. —
Mocksa : lNpoceelyeHune, 2025. - 273 ¢. — ISBN 978-5-09-124905-7. - TeKCT : aneKkTpoHHbIN. - URL:
https://znanium.ru/catalog/product/2201867 — Pexum gocTyna: ans aBTopua. nosib3oBaTenen.

AracdboHoBa N. b. buonorusa. basoBbii ypoBeHb. [pakTukym : yuebHoe nocobue / V. Bb. AradhoHoBa, B. M. CuBornasoB. —
2-e u3g., crep. - Mocksa : lNpoceelwenne, 2025. - 113 ¢. — ISBN 978-5-09-124906-4. - TeKCT : 3NeKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2201868 — Pexxum gocTyna : Ans aBTopu3. Nonb3oBaTenemn.

Hebbiwes H. B. buonorusa. CnpaBoyHuk / H. B. Yebbiwes, I'. C. ['y3ukoBa,

0. b. Jlazapega, C. H. JlapuHa - Mocksa : TOOTAP-Megua, 2011. - 416 c. - ISBN 978-5-9704-1817-8. - TekcT:
ANEKTPOHHbIN. - URL:

https://www.studentlibrary.ru/book/ISBN9785970418178.html - Pexxum goctyna: Ans asTopu3. Nonb3oBaTenen.

CpenHee npodeccrmoHanbHoe 0bpa3oBaHue : TEOPETUYECKUIN U HAYy4YHO-MEeToaMYEeCKMIA XXypHan / MUHUCTEpPCTBO
obpasoBaHus u Haykn Poccurickon ®egepauuu. - Mocksa. - ISSN 1990-679. — TeKCT : HENOCPEACTBEHHbIWN.



https://znanium.ru/catalog/product/2174807
https://znanium.ru/catalog/product/2157271
https://znanium.ru/catalog/product/2201867
https://znanium.ru/catalog/product/2201868

