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1 ITACIIOPT PABOYE ITPOI' PAMMBI U CIIUIL/TUHBI

1 IIACIIOPT PABOYEM ITPOI' PAMMBI JUCHUITVIMHBI

1.1 O6/1acTH NPUMEHEeHUA MPOrPaMMBbI

[TporpamMma AMCLMITUIMHBI SB/SETCS YaCThiO MPOrPAaMMbI TIOATOTOBKH CIELIAJMCTOB CPeJJHEro 3BeHa
(TIIICC3), cornacHo ®I'OC CIIO no crierjuanbHocT 35.02.15 KuHosorust.

[TporpamMma AMCLMITIMHBI MOXKET ObITh WCII0/Ib30BaHA JPYTUMK 00pa30BaTe/IbHbIMU YUPEXKAE€HUSIMH,
peanu3yronMMy 00pa30BaTe/IbHYIO ITPOrPpaMMy Cpe/iHero (TT0JIHOr0) 0011ero oOpa3oBaHuUs

1.2 Mecto aucuummmabl B crpykrype IIIICC3: guctmrumaa COO0.02.02 Buonorus (6a30Bblid
ypPOBeHb) BXOAUT B cocTaB gucturiivH [TITICC3 ob1jeobpa3oBaTeibHOM OATOTOBKH CPeAHEro 00IIero
oOpa3oBaHUsl W SIB/IS€TCS MPO(GUIBHON AWUCIUIUIMHON W3 00s3aTesIbHBIX TMpeAMEeTHBIX o0bsacTel
crierianbHocTy CITO 35.02.15 Kunomnorus.

1.3 Henu ¥ 3afauM JUCHUIVIMHBI — TPe0OBaHUs K pe3y/IbTaTaM 0CBOeHUS JUCIHUILUTHHBI:
3HaThb:
3-1- mipe/cTaB/ieHNs O POJIM M MecTe OMOJIOTMM B COBPEMEHHOM Hay4HOW KapTWHE MHUpA; TOHUMaHUe
ponu 6ronoruu B hopMUPOBaHUHM KPYTro3opa U GyHKIMOHATIBHOM TPAMOTHOCTH UesioBeKa Jijisl pellieH st
NpaKTUYeCKUX 3a/ay;
3-2 — 0 cOOCTBEHHOM TO3UL[MH TI0 OTHOIIEHHUIO K O10/10rHuecKoi nH(OpMaIiH, 1MoJjiyuyaeMoi U3 pa3HbIX
VCTOYHUKOB, K I7100a/IbHBIM 3KOJIOTMYeCKUM NpobieMaM U MyTsSM UX pelleHus;
Ymern:
Y-1- 00BSICHSIT pe3y/bTaTbl OMOOTHYEeCKUX IKCIIEPUMEHTOB, PelllaTh 37ieMeHTapHble OUO0/IOrUecKre
3ajauy;
Bnapaers:
B-1 -ocHoBomnosararOMMU TMOHATUSIMM U TIPE/ICTaBAeHUSIMM O >XUBOW TMPUPOJe, €€ YDPOBHEBOM
OpraHM3aLH U 9BOJIIOLMY, YBepEHHOe TI0/Tb30BaHre OMO0I0rHYecKol TepMUHOIOTHEN U CHMBOJIMKOM;
B-2 -0CHOBHBIMM METOZIaMHU HAyYHOTO TI03HAHWS1, MCTI0/Ib3yeMbIMH ITPY OMOOTMYeCKUX UCC/IeI0BaHNs
JKUBBIX 00BEKTOB M 9KOCHCTEM: OMMCaHKe, U3MepeHue, ITPoBe/jeHre HabmojeH ; BbIsSIB/IeHHe U OLleHKa
aHTPOIIOTeHHbIX U3MeHEeHU! B IIPUPOJie;

B pe3sysibTaTe 0CBOeHHs1 yueOHOM AUCLMIIMHBI BBITYCKHUK /10/DKEH 00/1aJaTh CJie[yIOMMU
JIMYHOCTHBIMU pe3y/ibTaTaMu:
JIPo 4 - c)opMHUPOBaHHOCTb MHUPOBO33PEHMUS, COOTBETCTBYIOLIEO0 COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKW U OOILeCTBEHHOM IMPAKTUKH, OCO3HAHHOTO HA AMajiore Ky/lbTyp, a TakKe Pa3/HUUHBIX (HOpPM
0011{eCTBEHHOT0 CO3HaHUsI, 0CO3HAHUSI CBOETO MECTa B MOJIMKY/IbTYPHOM MUDE;
JIPo 5 - c(opMUPOBAaHHOCTb OCHOB CaMOpa3BUTHUSI M CAMOBOCIUTAHUS B COOTBETCTBUU C
o011jeueIoBeyeCKUMH [IeHHOCTSIMU Y H/leaiaMy IPaXJaHCKOTO 00IIeCcTBa; TOTOBHOCTh M CIIOCOOHOCTH
K CaMOCTOSITe/TbHOM, TBOPUYECKOM M OTBETCTBEHHOU J1eSITe/IbHOCTH;
JIPo 7 - mposiBleHHWe HaBbIKOB COTPYJAHWUECTBAa CO CBEPCTHUKAMHM, [€TbMHU MJaZilllero BO3pacTa,
B3pOC/BIMU B 00pa30oBaTe/ibHOM, 0011[eCTBeHHO T10JIe3HON, YueOHO-MCC/eloBaTe/TbCKOM, IPOEKTHOU 1
JPYTUX BUJAX JeSTe/IbHOCTH;
JIP0 9 - TOTOBHOCTB M CITIOCOOHOCTH K 06pa30BaHuUIO, B TOM UKC/ie caM000pa30BaHUI0, Ha TIPOTSKeHUN
BCEM JKU3HM; CO3HAaTeJbHOE OTHOLIEHHEe K HeNpephiBHOMY 00pa30BaHWI0 KaK YCAOBUIO YCIELTHOMN
rpocheccCOHATLHON U 00IT|eCTBEHHOM /IeATeTbHOCTH;



JIPo 14 — chopMUPOBAHHOCTb 3KOJIOTMUECKOTO MBbIILJIEHHs], TMOHUMAaHHUSl BJ/IUSTHUS COLMaTbHO-
KOHOMHMUECKHUX TPOIIeCCOB Ha COCTOSTHHE TIPUPOZHON U COIMA/bHOM Cpefibl; TIPUOOpeTeHre OIbITa
9KO0JI0TO-HarpaB/IeHHOU esATe/TbHOCTH

1.4 PekoMeHAyeMOe KO/IMUECTBO YaCOB Ha 0CBOEHHe NMPOrpaMMbl AUCLUII/IUHBI:
MaKCHMabHOU yueOHoM Harpy3ku obyuaroijerocst 144 vaca, B TOM 4uc/ie:
00s13aTe/TbHOM ayIUTOPHOM yueOHOM Harpy3ku obydatorerocs 120 yacos;
CaMOCTOSITe/IbHOM paboThl oOyuJarorerocst 18 yacos;

TIPOMEe’KyTOUHasi aTTecTalus — 6 yacoB

2. CTPYKTYPA U ITIPUMEPHOE COAEPXXAHUE JVCIIUII/INHbI

2.1 O0beM JUCHUIUITHHBI U BU/bI Y4eOHOH padoThI

Bcero Cemectp Ne2

Buj yue0HO# padoThI “acoB Cemectp Nel

YuebHast Harpy3ka 00yuaroImyxcsi BO B3aUMOJeMCTBUH C 120 47 97
rpernojiaBaTesieM (BCero)
B TOM YHCIIE:

TeopeThyeckKoe 00ydyeHre 74 17 57

nabopaTopHbIe 3aHSATHUS - -

MPaKTUYECKHUe 3aHSITHUS 46 26 20

KOHTPOJIbHBIE paOOTEI - -

KoHcynbTanmu - -

KypcoBasi pabora (1poekT) (ecau npedycMompeHo) - -

CamocTosiTenbHast paboTa obyuarolierocst (Bcero) 18 4 14
B TOM UuCJIe:

CaMOCTOATE/IbHOE N3yUeHne y‘lE6HOFO MdaTepuasia

II0ATOTOBKA K ITPAKTHYECKHUM 3dHATHUAM

3
NO/IrOTOBKA pedepaToB 5
5
5

e
EEN E SN N ) )

TO/ITOTOBKA K TeKYIeMY KOHTPOJIIO 3HAHUU

caMocTosiTe/IbHast paboTa Haj KypcoBo# paboToii -
(mpoekToMm) (eciu npedycCMOmMpeHo

apyrue Bugel CPC - - -

[TpomexxyTouHas 3ayet (3) - -
aTTecTanus I depeHIMPOBaHHbBIN 3a4eT - -
(A3)
sK3ameH () J (6) - J (6)




2.2 TemaTHueCcKuM 1J/1aH U CO/iep>KaHue JUCIIUILINHBI

HaumeHoBaHue pa3je/ioB U TeM

Copep)xaHue yueGHOro MaTepHasa, NpakTHyeckue padoTbl, CAMOCTOSITe/TbHAs
paboTa 00yJaroIuxcs

0Oo0BeM
4acos

YpoBennb
O0CBOEHHUS

2

4

Pa3zgen 1. Knerka- cTpyKTypHO GyHKIMOHA/IbHasA eJUHUIA )KUBOTO

36

Tema 1.1.buosiorus Kak HayKa

CodepotcaHue yueGH020 Mamepuasna

Teopernueckoe o0yueHue:

buonorus kak Hayka. CBsi3b OMOMOTUM C IPYTMMHM HayKaMu: Groxumus, 6nodusmka,
OuoHMKa, reHoreorpadus u ap. Posib 1 MecTo 6uosioruu B GOpMHUPOBaHUY COBPEMEHHOM
HayuyHOM KapTHWHBI Mupa. 3HaueHWe OWOIOTMUeCKUX 3HaHWW. VIcTopusi OGUOJIOTHH.
3HaueHWe IUTOJIOTMU [/ Pa3BUTUS OWOJIOTUM W TIO3HAHWS TIPUPOABL. MeTozbl
L[UTOJIOTMU: MMKDPOCKOIHSI, XpoMartorpadus, 3/1eKTpodopes, MeTO/, MEUEHBIX aTOMOB,
b depeHIanbHOe [IeHTPU(GYTUpOBaHKe, KY/IbTypa KJIeTOK

CamocmosmebHas paboma oGyuarowjuxcs:
CocTaB/ieHre CXeMbl «YPOBHHU OpraHU3aliii OMO/IOTHUeCKUX CUCTEM»
KoHcrekT: «Bbljaronyecst yueHbie-01010rn», «MeTo bl UCC/IeI0BaHYsl B OUOTIOTHN»

Tema
JKHU3HH

1.2.00mas  xapaKTepHCTHKA

CodepotcaHue yueGH020 Mamepuasna

Teopernuyeckoe o0yueHue:

Pa3sHooOpasue Ouocuctem. OpraHuzaiusi OWUOJIOTMUECKUX  CUCTEM. Y POBHHU
OpraHu3ali  OMOCHCTeM: MOJIEKY/ISIPHO-TeHeTUUECKHH, OpraHOWUJHO-K/IeTOUHBIH,
OpraHu3MeHHbIH, TOMY/SI[MOHHO-BUAOBOM, 3KOCUCTeMHbIN (OHOreolleHOTUUeCKUi),
ouocdepnbiii. Hayku, usyuarompe Ouo/ioTHYeCKHe OOBEKThI Ha Pa3HBIX YPOBHSX
opraHusaiy >ku3Hu. OOIlas XapaKTepUCTHKa >KU3HU, CBOHCTBA JKUBBIX CHCTEM.
I[Tporieccel, mporcxosiiye B OMOCHCTEMAX.

Tema 1.3. bBuosiornueckKku
XHMHUYECKHe COeTUHEHHUs

Bd)KHbIe

CodepiicaHue yue6HO20 mamepuana

Teopernyeckoe odyueHue:

XWMHYecKuil cocTaB KieTKH. HeopraHnueckue BelecTBa KJIeTKH, MX OHoOIorHyeckast
posib. OpraHdueckye BelllecTBa KineTku. bronornueckre nonumepsl. benku. CTpykTypa
u QyHKOMM OenkoBOWl MoneKysbl. depMeHTBI, TPUHLWI WX [eHCTBUS. YTJIeBOJBI.
buonoruueckre ¢pyHKUMHU yriaeBoAoB. Jlunuzabl. OO riad crpoedus. ['uapodguisHo-
rugpodobHeie cBoiictBa. Kraccudwmkauys munugoB. Buonorndeckve  GyHKOMH
munuzioB. AT®. Ctpoenue mosekysbl AT®. buosiornyeckue @yHkuyu ATO.

IIpakTHUecKHe 3aHATHA:

Ponb 6eJ'IKOB, yrjieBo40B U >)KMPOB B OPrdHMU3Me YeJIOBEKd. BuTtamuHbI 1 OMOIOrHMUYeCKU
dKTHBHEIE ,Z[O6aBKI/I, HX 3HAUYE€HHEe B )KM3HH OPraHr3Mad UeJ/IOBEKa. I'umo- 1 aBUTaMHUHO3bI
HX I10C/j1eaCTBuAd. HpeﬂCTaBTIeHI/Ie YCTHBIX COO6LHEHHﬁ C TIpe3eHTalusIMH,
IMOJIrOTOBJ/IEHHBIX I10 IepeyYH0 MCTOYHHUKOB, DEKOMEHJOBAHHLIX TIperiogaBaTe/eM




JlabopaTopHbIe 3aHATHS:

Jlabopamophas pa6oma Nel. «Onpeaenenue BuTaMuHa C B POJyKTax MUTAHU»
[TogroTOBKA BApWAHTOB OIbITA, HAOMIOJEHME 3a KaueCTBEHHBIMU peaKIUsIMHU,
3arofiHeHde  paboueid  TabsMIEI,  WMHTEpHpeTanivsi  HaOJIIO@eMbIX  sIBJIEHUH,
(dbopMynMpoBaHUe BBIBO/OB.

Jla6opamophas paboma Ne2. «I'ugpoduibHO-ruApodoOHBIe CBOMCTBA JTHITH0B»
[ToaroTOBKAa BapHaHTOB OIbITa, HabO/IO/eHHWE W3MEHEHHs] PaCTBOPUMOCTH JIAIIUIOB,
3arosiHeHde  paboueid  TabsMIEI, WMHTEpHpeTanisi  HaOJIIO@eMbIX  sIBJIEHHH,
dbopMynMpoBaHUe BHIBOJIOB.

Tema 1.4. CTpyKTypHO-
(yHKIOHA/TbHAsA OPraHU3anus K/IeToK

Codepiicanue yue6bHO20 mamepuana

TeopeaneCKoe oﬁyqune:

~

Knerounass teopus (T.IlIBanH, M.IlIneligen, P. BupxoB). OcHOBHble MOI0XEHUS
COBpEMEHHOW  K/JeTOYHOM  Teopuu. Tumbl  K/IETOK:  JyKapuoTUueckas U
npokapuothueckas. CpaBHHTeIbHAs XapaKTepPUCTHKA K/IETOK 3YKapuoT (PacTUTeIbHOH,
JKUBOTHOM, rpubHOM). CTpoeHre MpOKapruoTHUYeCKoH KeTKH. OCOOeHHOCTH CTPOEHMUS
rerepoTpoHOii U aBTOTPOHON  TMPOKAPUOTHMUECKHUX  KieToK.  CTpoeHue
TIa3MaTH4eckor MeMOpaHbl. TPaHCIIOPT BellleCTB uepe3 ria3MaTUuecKyro MeMOpaHy:
TAaCCUBHBIM M aKTHBHBIN. DHJOLMTO3: MMUHOI[UTO3, daronuro3. JK3o0m1uTo3. Obo1ouka
WY KieTouHasi creHKa. CTPYKTypa U QYHKIMU KIeTOUYHOW CTeHKH PaCcTeHUl, TprOoB.

Luronna3ma. Lluto3onb. Ilutockener. OpgHOMeMOpaHHBIE OpPraHOWABI  KJIETKU:
sHzorvIa3mMaTrdeckass cetb (DIIC), ammapar [o/ba)Ky, JIM30COMBI, TI€POKCHCOMBI,
BaKyOJIU PacTUTe/bHBIX K1eToK. CTpoeHre U QyHKLUM OAHOMEeMOpPaHHBIX OpraHOWIOB
kieTku. Kietounbli cok. Typrop. IlonyaBTOHOMHBIE OpPraHOWJBI  K/IETKU:
MUTOXOH/IPUM, TJIACTU/IbI: XJIOPOIJIACThl, XPOMOILIACTHI, JIEUKOI/IaCThl, UX CTPOEHUE U
byHkumu. SnepHBI anmapar K/IeTKH, CTpoeHWe W (QyHKIuU. HememOpaHHBbIe
OpraHoW/bl KJIeTKH: PUOOCOMBI, MUKDOTPYOOUKH, K/I€TOUHBIA LIeHTp. OpraHoufbl
JBWDKEHUS: PECHUUKU U KT'YTHKU. CTpoeHue U QPyHKI[UM HeMeMOpaHHBIX OPraHOW/I0B
KJIETKHU.

JlabopaTopHbIe 3aHATHS:

JlabopamopHas pa6oma Ne3. «CTpoeHHe K/1eTKH (pacTeHus1, )XKUBOTHbIe, PUOBI) U
KJIETOYHBIE BK/TIOUeHH (KpaxMasl, KapaTHHOU/bI, XJIOPOIIACThI, XPOMOILIACTHI)»
[TpuobpeTeHue OmMbITa MPUMEHEHUS] TEXHUKU MUKPOCKOITUPOBAHUSI TIPY BBITIOTHEHUN
naboparopsbix pabor. IToaroroBka MUKpomperiapaTtoB, HabmrofeHHe C TIOMOIIbIO
MHKDPOCKOTIA, BBISBJIEHUE PA3/UUUi MEXIY M3y4aeMbIMU 00beKTaMH, UHTEpPIPeTaLUs
HaOJTI0/JaeMbIX sIBJIEHUH, (DOPMY/TMPOBaHNE BBIBOIOB




JlabopamopHass paboma Ne4. «IIpoHuijaeMocTb MeMOpaH (IJIa3MOJIU3,
Jen/ia3MoJIu3)»

[TpuobGpeTeHue OIbITa MPUMEHEHUS] TEXHUKU MHUKPOCKOIMPOBAHUS TIPU BBITIOJTHEHUN
naboparopHbiX pabotr. [ToAroToBKa MHKpOIIperiapaToB, Hab/roZeHHe C IIOMOIIbIO
MHUKDPOCKOTIa, BbISBJIEHHE PA3/INUUii MEXIY U3yuyaeMbIMH 00bEeKTaMH, UHTEPITPeTarysl
Ha0J1I0/JaeMbIX SIBJIEHWH, (hOPMY/IMPOBaHNe BHIBOJIOB

Tema 1.5. CTpyKTYypHO-
(pyHKIHOHa/NbHBIE (PAKTOPBI
Hac/1e/[CTBEHHOCTH

CodepotcaHue yueGH020 Mmamepuana

Teoperuueckoe o0yueHue:

CTpoeHre  XpOMOCOM. XPOMOCOMHBIM  HaboOp  KJ/I€TOK, TOMOJIOTHUHbIE M
HEroMOJIOTUYHbIE XPOMOCOMBI, TalJIOWAHBIA W JUIUIOUJHBIA Habop. HykienHOBbIe
kucnotel.  JHK wu  PHK. CrpoeHne HyK/IeMHOBBIX KUCI0T. HykeoTuzsl.
KomrniniemeHnTapHbie a3oTucTble ocHoBaHusl. [IpaBuno Yapradda. Ctpykrypa JHK —
[BOWHasi criupanb. MecTtoHaxoxxJeHue W Ouonornuveckue ¢ynkuuu JHK. JHK —
skcneprtusa. Buasl PHK. ®yHkiuu PHK B kiietke.

I[TpakTHYecKne 3aHATHSA:
PemieHue 3a/1au Ha onpe/iesieHre MOC/e10BaTeIbHOCTU HYK/IEOTH/IOB.

Tema 1.6. IIponeccel MaTpU4HOI0
CHHTe3a

CodepoicaHue yueGHO20 Mamepuana

Teopernueckoe 00yueHue:

Marpuunbii cunTe3 JTHK — pervmvkanus. [IpuHuuns! permukanuu [JHK. Mexanusm
pervivkauuu JJHK. Penapanjus JJHK (goperniiekatvBHasi, ocTperieKaTuBHasi). Peakijusi
MaTpUYHOro cvMHTe3a. [IpUHIMIT KOMITJIEeMeHTapHOCTH B PeakLiUsiX MaTPUUHOI0 CUHTe3a.
JHK u renbl. ['eHeTMUecKWi KO, ero CBOMCTBA. TpPaHCKPUILIMSA- MaTPUUHBIA CHHTE3
PHK. TpaHcnsiius u ee 3rtambl. YcnoBusi 6uocuHresa Oenka. Ctpoenue T-PHK u
KO/IMPOBaHWE aMHUHOKHC/IOT. Posib pubocoM B GMocuHTe3e Oeska.

IIpakTHUeCcKHe 3aHATHS:

Pewienve 3asau Ha omnpezesieHMe MOC/IeA0BaTETbHOCTA aMUHOKHC/IOT B MOJIEKYe
Oenka. PemieHue 3ajau Ha OIpeje/ieHHe TIOCTIe0BAaTebHOCTA AMUHOKHUC/IOT B
MoJIeKyrie Oesika B c/iyuae U3MeHeHHs TIoC/e/loBaTeIbHOCTH HyKneoTHzoB [THK.

Tema 1.7. Hek/ieTouHbIe (hOPMBbI )KU3HU

CodepotcaHue yueGH020 Mmamepuana

Teopernyeckoe odyueHue:

BupychI- Hek/ieTouHble OPMBI XKU3HU U 0O/MraTHble mapa3uTsl. CTpoeHre TPOCThIX U
CJIOKHBIX BHUPYCOB, peTpoBUpYcOB, OakTepuodaroB. KusHeHHbld 1ukn [JHK-
cozepkaumx BupycoB, PHK-cozepskamux BupycoB, 6akreprogaros.

BUY, remarur uenoBeka. bakrepuu. OOImias XapakTepuCTHKa. IIOHATHe IIITaMM.
Bupychl 1 6akTepuu: CXO/[CTBO U pa3jIMuue.




IIpakTHuecKue 3aHATHA:
BupycHble ¥ 6GakrepuanbHble 3aboseBaHus. OOIIyMe TMPUHLIMIBI HCIIOIb30BaHUS
JIeKapCTBeHHbIX BelecTB. OCoOOeHHOCTH NMPUMEHEHHs] aHTUOUOTHKOB.

[TpencraBneHye YCTHBIX COOOIIeHMH C TIpe3eHTalel, MOArOTOB/IEHHbIX 110 MepPeyHto,
VMCTOYHUKOB, PEKOMEH0BAHHBIX MPero/jaBaTe/ieM.

Tema 1.8. O0OMeH BelleCcTB U
npeBpalleHne SJHEPrUH B K/IeTKe

CodepotcaHue yueGH020 Mamepuana

Teoperuueckoe o0yueHue:

AccuMunsILMS ¥ JUCCUMWISILIVSL — /IBe CTOPOHBI MeTabosm3ma. Tumnbsl oOMeHa BellecTs:
aBTOTPO(HBIA U TreTepoTPoHBIN, a3poOHBIM U aHA3POOHBIA. DHepreTUUecKoe
obecrieueHye K1eTKU: nipeBpaiieHre AT® B 0OMeHHBIX ITporjeccax. PepMeHTaTHBHBIM
XapakTep peakl1ii KJIeTOUHOTO MeTabom3Ma.

[TepBUUHBIII CHHTE3 OpraHUYEeCKWX BeIeCcTB KieTKU. Ilnactuueckuii oOmeH.
dotocuHTe3. XemocuwHTe3. AHa’poOHBIM 3HepreTHueckuii oOMeH. AHa’poOHBIE
opraHu3mbl. bpoxkeHre, ABTOTPO(MHBIN 1 reTepoTPOMHBIN TUI MUTaHUSA. AHa3pOOHbIe
MHUKDPOOPTraHU3Mbl KaK OOBEKTbI OMOTEXHOJIOTHMH. JTallbl 3HEPreTHYecKoro obMeHa.
I'nukonu3s. Bruonoruueckoe OKMc/IeHWe WK KJIeTOYHOe JIbIXaHHe.

Tema 1.9. JKu3HeHHbIH LUK/ KJ/IETKH.
Muro3. Meiio3.

CodepiicaHue yue6HO20 mamepuana

Teopernueckoe 00yueHue:

KreTouHbIi LUK/, ero rnepuo/pl U peryssus. [lepuossr naTepdasbl ¥ MX 0COOEHHOCTH.
OuddepeHanyis KJIeTKM M apecT K/IeTOUHOro LMkKaa. [leneHue K/IeTKW — MMTO3.
Cragvy MHUTO3a U TPOUCXOZMALMe Tpollecchl. KapuvokuHe3 U LIUTOKUHE3.
bruonornueckoe 3HaueHve mMuTO3a. Melio3- peyKLIMOHHOe JiefeHre KaeTku. Craguu
Mero3a. Meio3 — oCcHOBa MOI0BOro pasMHOXeHus1. [loBesjeHre XpomMOCOM B MeHoO3e.
Kpoccunrosep. bBuosornueckuit cmbicn  Merio3a. O@dekTel Meko3a. Melio3 B
)KU3HEHHOM LIMKJ/Ie OpraHr3Ma.

KonTposbHas pabdora «MosieKy/IApHbIi YPOBeHb OpraHU3aLiy )KUBOI0»

Pa3fen 2. Ctpoenue u pyHKIUM OpraHu3mMa.
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Tema 2.1. CTpoeHue opranusma

CodepiicaHue yuebHO20 mamepuana

ITpodeccHoHA/TEHO-OPHEHTHPOBAHHOE CO/leP)KaHHE TeOPEeTHUECKOro 00yueHust

OpHoknerounsle  opraHusMbl. KosoHuasmbHble  opraHusMbl.  MHOrOK/IeTOYHbIe
opraHusmbl. B3auMOCBsI3b yacTeli MHOTOK/IeTOYHOro opranusma. ®dynkiusa. Oprassl U
CUCTeMbl OpraHoB. Arraparbl OpraHos. I'omeocTas opraHusMa U ero rnojjepyxaHue B
ripoLiecce >XU3HeJeATeTbHOCTU. DYHKI[MOHaIbHAs CUCTeMa OPraHoB. TKaHU pacTeHUM.
TkaHM >KMBOTHBIX M 4YesioBeka. OpraHbl pacteHuid. OpraHbl M CUCTEMbI OpraHOB




>KHBOTHBIX M Yeji0BeKa. 3HaueHue OINIOPEI, ABVDKEHHS, IIMTAHWA, AbIXaHWs, TPDAHCIIOPTA
BeIleCTB, BblJe/IeHHe, 3allUThI. 3HaueHue MPOABJ/IEHUA PA3APaA>)KUMOCTH U PperyJjIdlnn.

IIpakTHUecKoe 3aHATHE: 2
Teopusi  KJIOHa/IbHO-CEJIEKTUBHOTO  uUMMyHUTeTa [1.Opnuxa, W.M.MeuHuKOBa.
VHbekIMoHHbIe 3a00/eBaHUs U SMHAEMHUS. BakKHeHIde >MUIeMHA B HCTOPUH
ye/loBeUyecTBa. BakIuHaMs Kak TpodUIakKTHKAa WHOEKIMOHHBIX 3a00/1eBaHHUM.
[TpencraBneHye yCTHBIX COOOIIEHUM C TMpe3eHTal[ieH, MOrOTOBIEHHBIX 110 TTEePEeYHI0
VICTOYHUKOB, PeKOMEH/IOBaHHBIX MPeIo/jaBaresieM.
Tema 2.2. @opmbl pa3MHoKeHus |CodepiicaHue yue6HO20 Mamepuana 2
OpraHu3MoB
ITpodeccHoOHA/TBHO-OPHEHTHPOBAHHOE CO/leP)KaHHE TeOPEeTHUECKOro 00yueHus: 2
@opMBbI pa3sMHOXKEHMSI OpraHu3MoOB. becriosjoe W TI0/10BOe pa3MHOXeHue. Bugbl
Oecrosioro pa3sMHOXKEHMs: TIPOCTOe [ejieHWe Ha /IBOe, MOUYKOBaHHWe, pa3MHOKeHHe
criopamy, BereTaTMBHOe pa3MHOXeHUe, (pparmeHTanusi, KjioHupoBaHWe. [lonoBoe
pasMHOKeHue.
Tema 2.3. OHTOreHe3 >XMBOTHBIX H|CodepiicaHue yue6HO20 Mamepuana 4
ye/10BeKa Teoperuueckoe o0yueHue: 4
I'ameTorenes y xuBOoTHbIX. CriepMmaroreHes U ooreHe3. CTpoeHHe I10JIOBBIX KJ/IETOK.
OmiofjoTBOpeHe ¥ SMOpUOHA/IBHOE  pa3BUTHE  JKMBOTHBIX. [lapTeHoreHes. 2
OmbpuoreHe3 (Ha mpuMepe JiaHIeTHUKA). CTazivu SMOproreHesa.
Poct u pasBuTHe >KUBOTHBIX. [locTaMOpHOHaNbHBINA Tiepuos. IIpsiMoe W HempsiMoe 2
pa3Butue. Pa3Butre ¢ MeTaMOp(030M y 6eCII03BOHOUYHBIX U NTO3BOHOUHBIX )KUBOTHBIX.
Crafiud TIOCTAMOPHOHA/ILHOTO Pa3BUTHSI Y JKUBOTHBIX M UesioBeKa. Ileprosbr
OHTOreHe3a yejioBeka. brosoruyeckoe crapeHue U cMepth. ['epoHTO/I0THS.
Tema 2.4. OHTOreHe3 pacTeHu CodepiicaHue yue6HO20 mamepuana 2
Teopernueckoe o0yueHue: 2
Fametodut u cnopoput. PasMHOKeHHe U pa3BUTHe Bojopocieil. PasMHoXeHMHe U
pa3BuUTHe CIIOPOBBIX pacTeHUM. Pa3sMHOXXeHUe U pa3BUTHe CeMeHHbIX pacTeHui. PocT.
[Teprosibl OHTOreHe3a pacTeHUH.
CodepoicaHue yuebHO20 mamepuana 2
Tema 2.5. OCHOBHbIE IOHATHUS F'eHeTUKHU
Teopernueckoe o0yueHue: 2

lNeHeTHKa Kak HaykKa HAaC/Ie[[CTBEHHOCTU U W3MEHUMBOCTH oOpraHu3ma. OCHOBHbIE
reHeTUYeCKHe TIOHATHUS U CUMBOJLI. ['eH. I'eHoTur. ®@eHOTUI. AJjelbHbIE Te€HBI.
AnbTepHaTHBHbIE TIPHU3HAKU. [JOMUHAHTHBIE U PeL|eCCUBHbBIE TPU3HAKK. ['OMO3UroTa u
rereposurota. Yucras smHUA. [uOpugbl.  OCHOBHbIE  METO/bI  T'€HETHKHU:
I'ubpuonoruueckye, IUTONIOTMUECKHEe, MOJIEKY/IIPHO-TeHETUUeCKHE.




Tema 2.6. 3aK0oHOMepPHOCTH
Hac/1e0BaHNA

Codepicanue yuebHo20 mamepuana

Teopernueckoe o0yueHue:

3akoHOMepHOCTH o0Opa3oBaHusi TaMeT. 3akoHbl [. MeHfensa: MOHOTUOPUAHOE
ckperuBanye. [TpaBuio JOMUHUPOBaHUS. 3aKOHBI eJUHO00pa3usi IepPBOT0 TTOKOJIEHMSI.
3aKOHBI paclleryieHds TIpU3HaKOB. LluTonornueckre OCHOBBI MOHOTHOPHIHOTO
cKkpelBaHus. ['Wroresa uuWCTOTBI rameT. AHaIW3Upylollee  CKpeLjuBaHUe.
OurnbpusHoe CKpelBaHWe. 3aKOH He 3aBUCUMOTO Hac/ieZloBaHUsI TIPU3HAKOB.
[MTomurubpuHbIe HaC/IeOBAHKUS 0 3aKOHOMEPHOCTH.

IIpodeccuoHaIbHO-0pHEHTHUPOBAHHOE CO/iep)KaHHe TeOPeTHYeCKOro 00yueHus:
PemieHnie 3ajjau Ha oripefie/ieHe BePOSTHOCTU BO3HUKHOBEHHUs Hac/ie[CTBEHHBIX
NIPU3HAKOB TIPU MOHO-, [U-, TIOJIMTUOPHUIHOM U aHaIM3UPYIOLIEM CKpeIUBaHUH,
cocTaB/ieHUe TeHOTUTTHYeCKUX CXeM CKpell[MBaHUsl.

Tema 2.7 B3auMojelcTBHe T'eHOB

CodepiicaHue yue6HO20 mamepuana

Teoperuueckoe o0yueHue:

[C'eHOTHIT Kak LIeJIOCTHasi crcTeMa. MHOXXeCTBeHHOe [leficTBUe TeHOB. [lnelioTponus.
MHoOeCTBeHHbIN a/uie/in3M. B3auMmogelicTBHe ayuie/ibHbIX reHOB KoJoMHHUpOBaHMe.
B3aumogeticTBre He ajuienbHBIX reHOB. KoMruiemeHTapHOCTb. OnmcTa3s. [Tomimepust.

IIpodeccuoHaTbHO-0pHEHTHUPOBAHHOE CO/iep)KaHHe TeOPeTHYeCKOro 00yJeHus :
Pertenue 3ajjau Ha OIpe/ie/IeHHEe BEPOSITHOCTH BO3HUKHOBEHUSI HAC/IeCTBEHHBIX
MPU3HAKOB TPH  PAa3IMYHbIX THUIMAX B3aUMOJIEMCTBUS TEHOB, COCTaBJ/IeHHUE
TeHOTUITNYECKUX CXEM CKpeIl[UBaHMS.

Tema 2.8. CuervieHHOe Hac/e/j0BaHUe
NMPU3HAKOB

CodepiicaHue yue6HO20 mamepuana

Teopernueckoe 00yueHue:

3akoHbl T. Moprasa. CueruieHHOe Hac/le[j0oBaHWe T[eHOB, HapylleHWe CLeIl/IeHHUs.
XpOMOCOMHasl Teopusl Hac/le[CTBeHHOCTH. ['eHeTHueCcKoe KapTUpOBaHWE XPOMOCOM.
Vcnosib30BaHUe KPOCCHHIOBepa /Il COCTaB/IeHUsl FTeHeTUUeCKHUX KapT XPOMOCOM.

HpOQ)ECCI/IOHaJIbHO-OpI/IEHTI/IPOBaHHOE CoAep)KdaHHE TEOPETUIECKOr'o Oﬁy‘—IEHHH
Peinienue 3d/la4 Ha orpene/neHre BepOATHOCTM BO3HHMKHOBEHMS HAC/IeOCTBEHHBIX
MPpH3HAKOB TIpK CLOEIJIEHHOM HAC/Ie40BdHUH, COCTAB/IEHHMKW Te€HOTHUIIMYECKHUX CXeM
CKpeIYBaHNA.
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Tema 2.9. I'eneTuka moJia

CodepicaHue yuebHo20 mamepuana

Teoperuueckoe o0yueHue:

XPOMOCOMHBIM MeXaHU3M OIpejie/ieHre Tojia. AyTOCOMbI U TI0JIOBble XPOMOCOMBI.
['omMorameTHbIM U reTeporaMeTHbIH 110J1. ['eHeTHUeCKasi CTPYKTYPa MOJOBBIX XPOMOCOM.
HacsiejoBaHMe NTPU3HAKOB, CLIETJIEHHBIX C TI0JIOM.

IIpakTH4Yeckoe 3aHATHE:
Pemenue 3azau Ha orpefeseHre BepOSATHOCTU BO3HUKHOBEHUsI HaC/le[CTBEeHHbBIX
TIPU3HAKOB, CLIEIVIeHHBIX C [10/I0M, COCTaB/IeHHe TeHOTUITHYeCKUX CXeM CKpellUBaHusl.

Tema 2.10. I'eHeTHKa ye/10BeKa

CodepiicaHue yuebHO20 mamepuana

Teopernueckoe o0yueHue:

Kapuotun uyesnoBeka. MeTos W3ydeHUs] TeHETHKH UeJIOBeKa: TeHeaJorhyecKui,
O/M3HeL0BbIe, UTOTeHeTUUeCKU, OMOXUMHUECKUH, TIOMY/ISILIMOHHO-CTaTHCTUUECKHA.
HacnezncrBenHbie 3ab0sieBaHus uesioBeka. ['eHHbIe 1 XPOMOCOMHBIe O0/Ie3HU YeloBeKa.
BosesHn cC Hac/ieCTBEHHOW TIpeApacIio/ioKeHHOCThI0. 3HaueHre MeJULIMHCKON
TeHeTHKH B MPe/IOTBPAILeHUH U JIeUeHUH reHeTHYeCKUX 3ab0sieBaHUM uesioBeKa.

N

IIpakTH4Yeckoe 3aHATHE:

Pemenne 3azau Ha orpefesieHHMe BepOATHOCTU BO3HHUKHOBEHHs HaC/e[CTBEHHbIX
IIPU3HAKOB, UCIIO/Ib3YySl METO/bl T'eHeTUKU 4YesIoBeKa, COCTaB/IeHHe T'eHOTUITMYeCKUX
cxeM CKpemjuBaHusl. [IpeicraBieHWe YCTHBIX COOOIIEHWM C TIpe3eHTaledl o
Hac/e[CTBeHHbIX 3a00/1eBaHUSX UeloBeKa.

Tema 2.11. 3aKOHOMEpPHOCTH
U3MEeHUYHMBOCTH

CodepiicaHue yue6HO20 mamepuana

Teopernueckoe o0yueHue:

B3aumogelicTBre reHoTuna U cpejpl npu (popMupoBaHuM ¢eHoTUna. VMI3MeHYMBOCTb
npu3HakoB. KauecTBeHHble M KOJIMUECTBEHHble IIPU3HAKW. Buzibl M3MeHUMBOCTH:
HaC/le[CTBEHHble M  HEHaC/le[CTBeHHble. 3aKOH TIOMOJIOTUYECKHMX pSioB B
Hac/1eJCTBEHHOU HW3MEeHYUBOCTU (H.".BaBusno). MogudurkaroHHas,
(deHOTMNMYECKass U3MEHUMBOCTb. Po/b cpefibl B MOAM(PUKALIMOHHON N3MEHUMBOCTH.
Hopma peakuyy npusHaka. BapualuyoHHBIM psi ¥ BapyalMOHHas KpUBasl.
XapakTepucTMKa MOAU(UKALIMOHHOW  K3MeHUMBOCTWH. HacnejcTBeHHasl, WM
reHOTUIMYecKass W3MeHUMBOCTb. KoMOMHAaTHBHasi W3MeHUMBOCTb. MyTal[OHHast
V3MEeHUMBOCTb. Bujbl MyTanuii: TeHHble, XPOMOCOMHbIe, TeHOMHble. [IpuunHBI
BO3HHWKHOBEHHsI MyTaLIWH.

IIpakTH4Yeckoe 3aHATHE:
Pemenue 3azau Ha ompefesieHue TWIa MyTaluu [Py Ilepejade Hac/Ie[CTBEHHBIX
TIPU3HAKOB, COCTaB/IeHWe TeHOTUIIMUEeCKUX CXeM CKpelLljBaHuUs.
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Tema 2.12. CenreKuusi OpraHu3MoB

CodepicaHue yuebHo20 mamepuana

Teoperuueckoe o0yueHue:

Cenekiiisi Kak Hayka. MeTopl CesleKIIMOHHOUW paboThl. ['eTepo3uc W ero NpUYMHBL
VcKyccTBeHHBIM OTOOP: MacCCOBBI W WHAWBHAYa/JbHBIM. JTarnbl KOMOWHAIL[MOHHON
cenekiuu. CopT, Mopoja, IITaMM. AJITOPUTMBI pelleHHsl 3aflay Ha Orlpejie/ieHue
BO3MO)XHOT'O BO3HUKHOBEHMUSI Hac/ie[JICTBEHHbBIX NIPU3HAKOB I10 CeIeKL[UH, COCTaB/IeHre
TeHOTUTNIMYECKHUX CXeM CKpell[BaHMUsl.

KonTtposnbHas padora Ne2 «CTpoeHue u (yHKI[USI OPraHU3Ma»

Pazpen 3. Teopus 3Bo/IIOL{UHA
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Tema 3.1. Wcropus 3BOJIIOLUOHHOIO
yueHHusd

CodepotcaHue yueGH020 Mmamepuana

TEOPETI/I‘—IECKOE oﬁyqune:
HepBbIe 9BOJIFOLIMOHHBIE KOHLEIIIWH. FpaﬂyaJII/ICTI/IIJECKaH 9BOJIFOLIMOHHAA KOHLIEIILKA

JK.b.Jlamapka. /[IBWKyIle CHIbl 3BOJIOLMHA. KpealoHW3M U TpaHCHOPMU3M.
Cucrematuka K.JIuHHes u ee 3HaueHue [ (OPMUPOBAHUS WU 3SBOIOLUH.
[TpearnocklIKM BO3HUKHOBEHHS JJapBUHW3Ma. DBOJIIOLIUS BUJOB B Tipupoze. boprOa 3a
cymectBoBaHue. EcrectBeHHbI 0TOOp. JvBepreHIys MPU3HAKOB U BUJ000pa3oBaHue.
OcHOBHBIE TI0/I0KeHHUsI CUHTeTUUeCcKou Teopru 3BoJtoLuu (CT3). Posib 3BO/IOLIMOHHON
TeoprH B (HOPMHUPOBAHUN HayYHOU KapTHUHBI MUpa.

Tema 3.2. MuUKpo03BO/IIOL{USA

CodepoicaHue yueGH020 Mmamepuasna

Teopernueckoe 00yueHue:
MUKpO3BOIOLIMST ¥ MaKpPO3BOJIIOLMST  KaK JTalbl 3BOJIOL[MOHHOTO  TIpoLiecca.

['eHeTHUeCKMe OCHOBBI SBO/IIOLMH. MyTaluu M KOMOMHALIMM KakK 3/1eMeHTapHbIiI
5BOJIFOLIMOHHBIA Marepuasn. Ilomynsuus Kak 5s/eMeHTapHasi eQuHMLIA SBOJIIOLIMU.
Oewxkyiiue cunbl (hakTopbl) 3BOJOLUU. MyTalLMOHHBIM TIpOIiecC U KOMOWHATUBHAas
V3MEeHUYMBOCTb. Murpanus. W3onsaums TIOTYJISALIUN: reorpaduueckas
(pocTpaHCcTBeHHast), Owosnoruueckasi (pemnpoAyKTvBHas). EcrtecTBeHHBIM 0TOOp —
Harpas/sIOIui  Gakrop sBomoLud. boppba 3a cyijecTBoBaHMe KaK MeXaHH3M
JIeliCTBUSI eCTeCTBEHHOTO OTOOpa B MOMy/siusx. Bup u ero kputepuu (TIPU3HAKK).
Buoobpa3oBaHue Kak pe3yabTaT MUKPO3BOJIIOLIH.

Tema 3.3. Makpo3Bo/nronus

CodepotcaHue yueGHO20 Mamepuana

Teoperuueckoe o0yueHue:
Makpospomoriust.  PopmMbl UM OCHOBHbIE  HAmpaBjieHUs  MaKpPO3BOJIIOLIUN
(A.H.CeBepiioB). Ilytu poctkeHuss OUOIOTHUECKOT0 TIporpecca: apoMopdos,
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uanoaanTanys, obias aereHeparyiss. MeToAbl W3yueHWs MAaKpPO3BOIIOLMU. 3aKOH
3apoppiieBoro cxoxacrtBa (3akoH K.bspa). buorenetnueckuit 3akoH (3.I'ekkesnsb,
®.Mrosinep). O61He 3aKOHOMEPHOCTH (TTpaBHJIa) SBOJIIOLIUH.

Tema 3.4. Bo3HukHOBeHHe HM pa3Burue|CodepiicaHue yueGHO20 mamepuana

JKU3HHU Ha 3emiie Teopernueckoe o0yueHue:

['vriote3bl UM TeOopuM BO3HUKHOBEHHUS JKW3HM Ha 3emse:  KpealjMoHU3M,
CaMOMpOU3BOIbHOE  (CTIOHTAaHHOe)  3apo’KJeHHe,  CTalMOHapHOe  COCTOsIHUE,
naHcriepmusi, 6uomno33. Hauano opranuueckoii 3Bosroruu. [TosiByieHNe TiepBbIX KJIeTOK.
OBosouyss Metabosm3ma. OBOJIOLMS TIEPBBIX K/IeTOK. [IpOKaprOTBHl U 3YKapHOTHI
[TpoucxoskaeHre MHOTOK/IeTOYHBIX OpPraHW3MOB. BO3HMKHOBEHHE OCHOBHBIX 1[apCTB
5yKapuoT. OCHOBHble UepThl SBOJIIOLMK DPAaCcTUTeNbHOro Mupa. OCHOBHbIE UEepPTHI
9BOJTFOI[UM KUBOTHOT'O MHpa.

N

IIpakTH4Yeckoe 3aHATHE:

[IpescTaBneHre yCTHOrO COOOLeHHSI U JIEHTbI BpEMEHH I10 OCHOBHBIM 3Taram
BO3HUKHOBEHHUS U Pa3BUTUSA JKUBOTHOI'O U PaCTUTEIbHOIO MUPA, ITOATOTOB/IEHHBIX 10
TIePeYHI0 UCTOYHUKOB, PeKOMEeH/I0BaHHBIX IIperofiaBaresieM.

Tema 3.5. IIpoucxoxaeHue uenoBeka -|CodepiicaHue yue6HO20 Mamepuana

aHTpPoOIoOreHes TeopeTHuyeckoe o0yueHue:

AHTpoOI10/10TU4 - HayKa 0 yesioBeke. CucreMaTuyeckoe 1oJioxkeHue yenoseka. CXoCTBO
yejioBeKa C JKMBOTHbIMU. OTIMUMsi YesioBeKa OT >KMBOTHBIX. [IpsiMOXoxkieHue u
KOMILJIEKC CBSI3aHHBIX C HMM MPU3HAKOB. Pa3BUTHe TOJIOBHOTO MO3ra U BTOPOH
CUTHa/IbHOW crcTeMbl. COOTHOIIIEHHEe OWOJIOTUYEeCKHUX W COI[HA/IbHBIX (haKTOPOB B
aHTporioreHe3ze. OCHOBHbIE CTaJIUM aHTPOIIOreHe3a. JIpUONUTeKN — NpeJiKU ueioBeKa U
ye/I0BeK00Opa3HbIX 00e3bsiH. [IpOTOAHTPOM — Tpe/IIeCTBeHHUK UeloBeKa. ApXaHTPOI
— JpeBHeuMy venoBek. IlaneoaHtpon — ApeBHUM 4YesnoBek. HeoaHTponm — yesoBek
COBDEMEHHOr0 THIa. OBOJIOLMS COBPEMEHHOr0 uesioBekKa. YejioBeuecKue pachl.
OcHoBHble 0oJibIlIMe pachl: eBporeorHas (eBpa3uiicKast), Herpo-aBCTpaouHast
(sKBaTropuanbHasi), MOHrosioMjHasi (a3uaTCKo-aMepuKaHcKasi). Bpems u wmecto
BO3HMKHOBEHHS ue/ioBeueCcKrx pac. EAMHCTBO ueoBeyecKUx pac.

IIpakTH4Yeckoe 3aHATHE:

Bpemsi 1 iyt pacceneHusi uesioBeka 1o riaHere. [Iprcnoco6/ieHHOCTE yesioBeKa K
pasHbIM YC/IOBUSIM cpefibl. BiusiHMe reorpaduueckoi cpefbl Ha MOP(QOJOTHI0 U
(b1310/I0THIO YesioBeKa. 3alljiTa JJeHT BpeMeH! U MeHTa/IbHBIX KapT B hopMare yCTHOTO
cooOI1leHusi, TIOATOTOB/IEHHBIX T10 TePeuHI0 MCTOUHUKOB, pEKOMEeHJ0BaHHbIX
TIpero/aBaresieM.

KonTposbHasi pabora Ne3 «TeopeTHueckne aceKkThbl 3BOTIOLMY )XH3HH Ha 3emJie»
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Pazgen 4.9ko10rusa

26

Tema 4.1. OKosnornueckue (PaKTopbl M
cpejbl )XU3HU

CodepiicaHue yuebH020 mamepuajna

Teopernueckoe 00yueHue:

Cpegpl  o0OWTaHHSI  OpraHM3MOB: BOJHAas, Ha3eMHO-BO3/yllIHas, TIOYBEHHasl,
BHYTPUOpraHu3MeHHasi.  DPU3MKO-XMMUUECKHMe  0COOEHHOCTH  cpesi  OOMTaHUs
OpPraHU3MOB. TPHUCIIOCOO/IEHUs] OPraHU3MOB K JKM3HM B pasHbIX cpefax. [loHsTHe
sKosiornueckoro ¢akropa. Knaccudukanus skosnormdeckux ¢akropos. I[IpaBuio
muHuMyMa FO.JTubuxa. 3akoH TosepantHocty B.I1lendopa.

Tema 4.2. Ilonyasnusa, Ccoo0IIeCTBa,
3KO0CHCTEeMbI

CodepotcaHue yueGH020 Mamepuasna

Teopernueckoe o0yueHue:

JKoJIoruyeckass XapakTepUCTHKa BHAA U TOMYJALUU. JDKOJOrMYecKas HUILA BUJA.
OKoJioruueckre XapakTepruCTUKH romyssitiui. CooObiriecTBa ¥ 3KocHcTeMbl. brorieHo3 u
ero crpykrypa (B.H.CykaueB). CBsi3u MeXkay opraHrn3Mamu B 6rorieHo3e. CTPYKTYpHBbIe
KOMITOHEHTbl 3KOCHCTEeMbI: TPOAYLIEHTbl, KOHCYMEHTHI, peAyLeHTbl. KpyroBopot
BellleCTB U TMOTOK 3HepPruv B 3KocucTeme. Tpoduyeckre ypoBHU. AHTPOIIOreHHbIe
9KOCUCTeMBbl.  ArposkocucteMmbl. OT/InMuusi  arpocucreM OT  OHOreor[eHO30B.
Ypboskocucrembl. OCHOBHbIE KOMITOHEHTBI YPOOIKOCHUCTEM.

IIpakTH4Yeckoe 3aHATHE:

Tpodurueckue 1enu u ceTu. OCHOBHble TIOKas3aTeJd 3KOcHCTeMbl. buomacca u
MPOAYKLMsI. JKOJIOTHYeCcKWe MNHUpaMU/bl uumces, GuMomMaccbl W SHepruu. IlpaBuiio
NMpaMu/bl 3Hepruu. PellleHrWe MpPaKTUKO-OPUEHTHMPOBAHHBIX PACUeTHBIX 3aZlaHUM 0
MepeHoCy Bell[eCcTBa U SHEPIMM B 5KOCUCTEMax C COCTaB/IeHUeM TPO(PUUeCKUX Liernei u
nMpamMu/i OoMacchl ¥ YJHEPTHUH.

Tema 4.3. Buocdepa-riodanbHan
JKOJIOTHUYecKasi cucremMa

CodepoicaHue yueGH020 Mamepuasna

Teopernueckoe o0yueHue:

Buocdepa — >xuBast obosouka 3emsn. Pa3BuTre npefcraBiieHnit o 6uocepe B TpyzAax
B.M.Bepuazckoro. O6sactu 6uocdeps 1 ee coctas. XKuBoe BetiecTBo 6rocdepsl 1 ero
(byHKLUMHI. 3aKOHOMePHOCTH CyllecTBOBaHUsI 6rocdeprl. OcobeHHOCTH GroCheph! Kak
rio6anbHOM 3KOcHCTeMbl. [J[MHaMHUYecKoe paBHOBecHe B Onocdepe. PUTMUUYHOCTB
sBNIeHU B OWocdepe. KpyroBopoThl BeIeCTB BH OMOT€OXMMHUYECKHE LUKJIbI.
I'nob6anbHbIe 3K0oruueckrie mpobieMbl COBDEMEHHOCTH U ITYTH UX pelleHusl.

IIpakTH4Yeckoe 3aHATHE:

PellleHrie mpakTUKO-OPUEHTUPOBAHHBIX paCUeTHBIX 3a/au Ha OIpefiesieHue IUIoLagu
HaCaX/leHUuM [/l CHWKEeHWsl KOHL|eHTpalliy YIJIeKUC/IOro rasa B atMoc(epe CBOero
pervuoHa MpoKUBaHUS
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Tema 4.4. BiusiHUe aHTPOIOIreHHBIX
(dakTopoB Ha Ouochepy

Copep:xaHue yueOHOro MaTepuasa

Teoperuueckoe o0yueHue:

AHTpOMOTeHHbIe BO3/leHCTBUS Ha Ouocdepy. 3arpsis3HeHUs] KakK BHJ, aHTPOIIOT@HHOTO
BO3/JIEMCTBUS (XUMHUecKoe, (H3dUecKoe, OMOOrHUECKOe, OTXO/bI TPOM3BO/CTBA U
notpebieHus1). AHTpPOTIOTeHHbIe BO3ZIEMCTBUS Ha atMmocdepy. BosgeiictBus Ha
rufpocdepy (3arpsi3HeHHsI M WX MCTOUHMKM, WCTOLeHUs Boj). BosgeiicTBus Ha
mutochepy (merpajaiysi TIOUBBI, BO3/eWCTBHe Ha TOpHble TOPOJbI, He/pa).
AHTpoOTOreHHbIe BO3JeMCTBUS Ha OMOTHYeCKHe cooOiiecTBa (1eca W pacTUTebHbIE
COo0011[eCTBa, )KUBOTHBIA MUD).

ITpodeccuoHanbHO-0pHEHTUPOBAHHOE CO/iep)KaHUe MPAKTHYeCKOro 3aHATHS:
PemmeHre MpakTHUKO-OPDUEHTUPOBAHHBIX pacCyeTHbIX 3alaHAM IO COXPaHEHUH0
TIPUPO/IHBIX PECYPCOB CBOET0 perroHa MpOXKUBaHUSI

Tema 4.5. BiusaHue  conMaJbHO-
IKOJIOTHUECKHX (PAaKTOpPOB Ha 3/0pOBbe
ye/I0BeKa

Copep:xaHue yueOHOro MaTepuasa

10

TeopeaneCKoe oﬁyqune:

3[10poBbe U ero cocTap/sitoie. @akTophbl, MOJOKUTENIBHO U OTPULIATE/ILHO BIIUSIOLTE
Ha OpraHu3M 4e/iOBeKa. BpeiHble TPUBBIYKU: TIOC/I€ACTBUS W TPOdUIaKTHKA.
[TpobsiemMa TeXHOTeHHBIX BO3JEMCTBUI HA 3/]0pPOBbe UesioBeKa (3/IeKTPOMAarHUTHbIE
110J151, OBITOBAst XUMUSI, U30BITOUHBIE IITYyMbI, PaJ{AaliUs U T.M.). AZjanTals opraHu3Ma
yesioBeKa K ¢akropaM OKpyXKarollled cpefpbl. 3alUTHble MeXaHU3Mbl OpraHu3Ma
yesioBeKa. 3/J0pOBbe U paboTOCIIOCOOHOCTD.

[Mpuniunel  hopMHUpOBaHUSI  3[j0pOBbecOeperaroiiero ToBefeHus. Dusnueckas
aKTMBHOCTb U 3710poBbe. ['pynmbl 340poBbsi. OCHOBBI 3aKanvBaHus. broxuMmuueckue
acreKThl paloHa/JIbHOTO TUTaHus. [IpaBusia 6e30mMacHOr0 WCTOb30BaHUSI OBITOBBIX
NIpUOOPOB ¥ TEXHUYECKUX YCTPOWCTB.

IIpakTHYecKHe 3aHATHA:
OmnpefeseHye CyTOYHOI'O paLidOHA MUTaHUS.

Co3fanue WHAVBUAYaJbHON MaMSTKU IO OpraHu3alyy palyoHalbHOM (r3uueckoi
aKTUBHOCTH.

ITpodeccroHaIbHO-0PHEHTHPOBAHHOE CO/lep)KaHHe J1a00paTOPHOro 3aHATHS:
JlaboparopHnasi paboTta Ha BeIOOP:

JIabopaTopHasi paboTa «YMCTBeHHasi padoTOCIOCOOHOCTH»

OB/ajileHlie METOZIaMH OTIpe/iesieHHs] YMCTBEHHOW paboTocriocoOHOCTH, 00BSICHEHUEe
MOJyYeHHBIX ~ Pe3y/lbTaTOB U (OPMYyJMPOBaHWE BBLIBOJOB  (TTMCBMEHHO) C
WCII0/Tb30BaHUEM HAYUHBIX TTOHSITUMN, TEOPUH W 3aKOHOB.
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JlabopaTopHasi pabota «BiusiHue abuothuecknx (DakTOpOB Ha yesioBeKa» (HM3KHE U
BBICOKUE TeMIIepaTyphl)»

V3yueHre MexXaHWU3MOB ajlalTallid OpraHW3Ma YesioBeKa K HHU3KUM M BBICOKUM
TemriepaTypaM 1 00bsiCHEHHE TIOJTYYeHHBIX Pe3y/bTaToB, U (hOpMY/TMPOBAHNE BHIBO/IOB
(MMCbMEHHO) C WCI0Ib30BaHWeM HayUYHbBIX TTOHSTUH, TEOPUH U 3aKOHOB.

KoHTtposibHas padora «Teopernueckue acreKThbl 3KOJTOTHH» 2
ITpodeccoHabHO-0pHEHTHPOBAHHOE Co/iep)KaHue (coiep)KaHue MPUKJIAIHOT0 MOJyJIs1):
Pa3pen 5 «buosiorus B )XU3HU» 8
Tema 5.1. BuorexHosorun B >ku3HH|Co/jepKaHue yueOHOr0 MaTepHuasia 4
Ka)X/|0ro Teopernueckoe o0yueHue: 2
buoTtexHonorus Kak Hayka M Mpou3BOZCTBO. OCHOBHbIe HarpaB/jieHUsi COBPEMEHHOMN
ouorexHonoruu. MeToabl OuoTexHOoOTMH. OOBEKTHI OHMOTEXHONIOTHHM. OTHKa
OMOTEeXHOOTUYeCKMX W TeHeTHUeCKUX SKCrepuMeHTOB. [IpaBu/a MoMCKa M aHamM3a
OM03KO0/IOrMUeCcKOM MHGOPMAlM W3 Pa3/IMYHbIX MCTOYHWKOB (HaydHasi W yueOHO-
HayyHasi IMTepaTypa, Cpe/icTBa MaccoBoM MHGOpMaluu, ceTb VIHTEpHET U Ipyrue).
ITpodeccuoHaNnbHO-0pHEHTUPOBAHHOE CO/iep)KaHHe NMPAKTHUeCKOro 3aHATHSA: 2
Keticel Ha aHamm3 wH(OPMAIMKM 0 HAaYYHBIX JOCTHKEHUsX B 00aCTH reHeTHUeCKHX
TeXHOJIOTHUH, K/IeTOYHOW WH)KeHEPUH, MHUIIEBbIX OMOTeXHOJIOTHHA. 3alUTa Kekca:
Tipe/iCTaB/IeHNe pe3y/IbTaTOB pellleHrsl KeCOB (BBICTYI/IEHUE C Mpe3eHTal1eil).
Tema 5.2. BuoTexHo/10ruu 1 XUBOTHbIe |Co/ep)KaHne yueOHOro MaTepHuasia 4
IIpakTH4yeckue 3aHATHSA: 2
Pa3Butre OUOTEXHONOTHH C WCIIO/Ib30BaHWEM >XMBOTHBIX, NPUMEHEHHe TPOJYKTOB
OUMOTeXHOIOTUY B JKW3HU YeJIOBeKa, TIOMCK UM aHaivM3 WH(OpPMALMU W3 pa3IdyHbIX
WUCTOYHUKOB (HayuHass W yuyeOHO-HayuyHasl JIUTepaTypa, CpeJCTBa MaCCOBOM
vH(popMaLmy, ceTb VIHTepHeT U ipyrue)
Keticbl Ha aHamm3 WHGOPMALMKM O Pa3BUTUM OWOTEXHONOTHUN C WCIOIb30BaHUEM
JKUBOTHBIX (I10 Fpynnam)
3ammra Kekca: IlpencraBieHve pe3ynbTaTOB pellleHUs KeWCOB (BBICTYIUIEHHE C 2
Tipe3eHTalei)
Pa3pgen 6. buoskosiornueckve uccaegoBaHus 14
Tema 6.1. OcHoBHbIE MeTo/ibI | Coiep)kaHue y4eOHOro MaTepHuasia 4
0HM03K0/I0THYeCKHX UCCTIe/[0BaHUI
Teoperuueckoe o0yueHuHe: 2

Hayunbiii  Metos.  MeToabpl  OHMOSKO/IOTUYECKUX  UCC/IEZOBAaHUM:  TIOJIEBBIE,
nabopaTopHbIe, FKCIriepuMeHTaIbHble. MOHUTOPUHT OKPY>Karolel cpe/ibl: JIOKa/IbHBIH,
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pervuoHabHbINA U T/I00a/bHBIA. MeTo/bl TTIOUCKA, aHa/IM3a ¥ 00paboTku uHbOopMarivu 0
TIPOEKTE B PA3/IMUYHBIX UCTOUHUKAX

JIaGopaTopHbIe 3aHATHUS: 2
[TocTtaHoBKa LienH, 3a/ay, BbIABWKEHHE TUIIOTe3bl, MPOBeJeHHe SKCIepuMeHTa I10
orpeJie/leHUI0 ONTUMAa/IbHBIX YCJIOBUM pocTa M (PU3HMOJOTMUYeCKOW aKTUBHOCTH
JPOXOKEBBIX K/eTOK. BbisiBeHHe 3akOoHOMepHOCTel, (OpMy/IMpOBaHKE BBIBOZJOB U
rporHo3oB. JlabopaTopHele paboThl Ha BBIOOP TI0 MUHU TPYIIIIaM:
1.Biusinue TemmepaTypbl Ha POCT W (U3MOJIOTUUECKYIO aKTHBHOCTB JIPOXOKEBBIX
K/IeTOK.
2. BnusiHue yriieBoZi0B Ha poCT U (PU3UONIOTUUYECKYH0 aKTUBHOCTb JJPOXOKEBBIX K/I€TOK.
3. CoueraHue B/USIHUS TeMIlepaTypbl U YIJIEBOZOB Ha POCT M (PH3MOIOTrHUECKYIO
aKTUBHOCTb JIPOMOKEBBIX KIIeTOK
Tema 6.2. Buoskonoruueckuii| CogepkaHue yue0HOro MaTepuasia 10
IKCIIEPUMEHT Teoperuueckoe o0yueHue: 2

00630p TeM yueOHO-HCCIeI0BaTeIbCKUX TTPOEKTOB. Bri6op yueOHO-
MCCTIeJOBaTeIbCKOT0 MIPOeKTa U3 MpeAsioxkeHHbIX. DopMUpOBaHUe KOMaH/[bl MPOEKTa.
AnropuTtM BBITIONHEHMs TIpoekTa. Kakzas rpymra BbIOMpaeT OJUH U3 BapUaHTOB
yueOHO-HMCCIeI0BaTeIbCKUX TTPOEKTOB:

1. OuenHka KauecTBa aTMOCHEPHOro BO3/yxa.

O1leHKa KauecTBa MOYB METOZOM (PUTOTECTUPOBAHHUSL.
3. OueHKa KauecTBa BOJ] TIOBEPXHOCTHBIX BOJJOEMOB 10 OpraHOJIENTUYECKUM U
(U3UKO-XUMUYECKM CBOMCTBAM.

4. BnusnHue [TAB Ha pocT 1 pa3BUTHe CeMSIH BbICLLIUX paCTeHUM.

5. BuusiHMe cosieBOro 3arpsi3HeHHsI Ha POCT U pa3BUTHE CeMSH BBICIIUX PACTeHU.

IlepBbIii 3Tan BbINO/JTHEHUS NMPOEKTa:

OOocHOBaHWe aKTyalbHOCTH BbIODAaHHOW TeMbl. BbissBiieHHe  TpoOsieMbl
vcciieioBaHus, popMysiipoBaHue Turoresbl. Beibop MeTo0B HcciefoBaHus. Beibop
TOoueK oTOOpa Tpo0 Ha TeppuUTOpPHM HCCIeAOBaHMs. [locTaHOBKa Lienedl W 3azau
ucciefoBanus. OmpezeneHuve ¢GoOpMbl Tpe/CTaBIeHUs] pPe3y/bTaTOB MCC/e/JOBaHMSI.
OripeiesieHre 9TaroB U COCTABJIEHUE TJIaHa WCC/Ie/I0BAHUSL.
JlabopaTropHbIe 3aHATHS: 6

BTopoii Tarn BbINMO/JTHEeHUs MPOEKTa: MOIr0TOBKa He00X0IMMOM IMOCY/IbI U MaTepHasa
JUI 9KCIIEPUMEHTa, MPOBeJieHWe SKCIIePUMEHTa, TepUoinueckasi TIpOBepKa TeUeHHs
SKCIriepruMeHTa/cO0p MaTepHrasa B BLIOpaHHBIX TOUKax oTOopa nmpob
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Tperuii 3Tan BBHINO/JTHEHHA MPOEKTa: IMOJyyeHUe MePBUUHBIX 3KCIepUMeHTalbHbIX 2
JIAHHBIX, MIPOBeJIeHNe CTaTUCTUUeCKo 00paboTKY MOTYUeHHBIX JaHHBIX
YeTBepTbId 3TAall BBINOJIHEHHs TPOEKTAa: BbISIBIeHHWE 3aKOHOMEPHOCTeH, 2
dbopmynMpoBaHue BBIBOAOB U TIPOTHO30B, OL[eHKa KauecTBa UCC/e[yeMoro o0beKTa 1o
pe3ysibTaTaM OMO3KOIOTHUeCKOro aHaIn3a
IIpakTHyeckue 3aHATHSA: 2
3amuTa  mpoekta.  IlpefcTraBreHWe  pe3y/bTaTOB — BBINIOJHEHWS — yueOHO-
1CC/IeloBaTe/IbCKUX MPOEKTOB (BLICTYI/IEHHE C TIpe3eHTaliei)

[TpomeskyTouHas aTTecTalys JK3aMeH

NTOI'O 120
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2.3. IlpumepHas TeMaTHKa KyPCOBBIX MPOEKTOB (pPadoT)

KypcoBoii mpoekT (paboTa) He MpeyCMOTPEHBI.
2.4 CamocrosTe/nbHas padoTa o0yuaroierocs
2.4.1 Buasl CPC

Ne
Ne
o | ceM HaumeHoBaHue Bups1 CPC Bcero
o | €CTP pasjesioB yacoB
a
1 2 3 4 5
Pa3pen I IToarotoBka K  TIpaKTUYECKUM  3aHATHUAM  C
KrneTka-cTpyKTypHO- WCII0/Ib30BAHMEM  METOAMYEeCKMX  peKOMeHJalui
’ 1 (dyHKI[MOHA/TbHAs niperiofiaBaTesisi. OcdopmieHue TMpakTUUecKux pabor. 5
eIMHULIA )KUBOT'O CamocrosiTenlbHOe M3ydyeHHe Yy4yeOHOTO Marepuana,
HarmvcaHue pedepara, TOATOTOBKA K KOHTPOJIbHOM
pabore
Pa3pen I1 [ToagroroBka K orpocy. IloaroroBka K NnpakTUYeCKUM
CrpoeHue U QyHKLUU 3aHATHSM  C  MCIOJb30BaHUEM  MeTOJUYEeCKUX
3 1 opraHu3ma peKoMeHalui Tiperio/iaBaTe’is. Odopmnenue 5
npakThUuecknx pabor. CamocTosiTe/lbHOe H3yueHue
yueOHOTO Marepuana, TOATOTOBKA K KOHTPOJIbHOM
pabore.
1 NTOI'O B 1 cemecTpe 4
Pazpgen I11 [Touck nHbOpMaLMK TI0 3aJJaHHOM TeMe U3 Pa3/TUuUHbIX
Teopus 3BosrOLIMK WMCTOYHUKOB. [lofroroBka mpeseHTalMy IO paszeny.
4 2 [ToaroToBKa K TECTUPOBAHUIO  (TIPOMEXYTOUHBIMA 4
KOHTPOJIb 3HaHWUU 10 AuCHUIINHE), CaMOCTOSITe/IbHOE
M3yueHHe yueOHOT0 MaTepuana
5 ’ Pazgen IV [MTouck nHbopMaLMu 10 3aZlaHHOM TeMe U3 pa3/TMUHbIX 4
IKomorus MCTOYHUKOB. [10/IrOTOBKA Mpe3eHTalyu 10 pa3feny.
Paspgen V CamocrosiTenlbHOe M3ydyeHHe y4yeOHOTO Marepuasna.
6 2 buosnorus B )Xu3Hu [Touck nHpopMaLu 1o 3aZlaHHOM TeMe U3 pa3/TMYHbIX 2
HMCTOYHUKOB.
Pa3pen VI CamocTosiTe/lbHOe H3yueHHe yueOHOro Marepuarna.
7 2 Bbuoskonornueckue [Touck nHbOpMaLMK TI0 3aJ]aHHOM TeMe U3 Pa3TUuUHbIX 4
VCC/IeJOBaHUSI HWCTOYHUKOB.
Htoro Bo 2 cemecTpe 14
HNTOI'O yacos B cemecTpe: 18

2.5 OueHoYHbIe CPe/iCTBA JJIsl TEKYIIero KOHTPOJIs yCIieBaeMOCTH, TPOMEe)KyTOUHOM aTTeCcTal[ul
10 UTOraM 0CBOEHUS AUCIIUTLIUHBI:

OyeHouHble cpedcmea npedcmasneHbl 8 poHOe OYeHOUHbIX Cpedcms no yuebHol oucyuniuHe
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2.6 CBeieHus o (hopmax o0yueHUst

Ne Ha3Banue Buzpl yueOHOM fiesaTeNbHOCTH, POBOAUMBIE B Bugpl yueOHOM feaTebHOCTH, POBOAUMBIE B aKTUBHBIX U

1/ yueOHOI TPa/IULMOHHBIX (hopMa MHTePAKTUBHBIX (popMax
1 JUCLIATIIIVHBI TeopeTtuueckoe [TpakTHUeckoe oOyueHHe TeopeTnueckoe oOyueHue [TpakTHyeckoe oOyueHue
o0OyueHHe
@®opmbl | KonmuectBo DopMbl KomunuectBo Dopmbl KonuuectBo yacos Dopmbl KonuuectBo
4yacoB 4yacoB 4yacoB
1 C00.02.02 JIeKLIUS 14 [TpakTrueck 10 Jlekius- 60 MeTog, paboThl 36
Bbuonorus ve 3aHATUS, JUCKYyCCHS, B MaJlbIX
JIeKLIUS- rpyImnax,
rpecc MeTO/[, KelCoB
KOH(epeHI]
us

78,7 % - MHTEPaKTUBHBIX 3aHSATHIA OT 00beMa ayAUTOPHBIX 3aHSATHA.

3 YCJ/IOBUSA PEAJIM3ALIUNA ITPOI'PAMMBI JVNCHUIL/INHbI

3.1 TpeGoBaHHs K MUHUMA/TbHOMY MaTepPHA/IbHO-TEXHHUECKOMY 00ecreyeHHIo

Peasn3ariysi mporpaMMbl AUCLUTUIMHBI TpeOyeT Hamnuus yueOHOTo KabuHeTa «bromorus»

O6opy/joBaHKe yueOHOro KabMHeTa:

Ne HaumenoBanue HanmeHoBaHue yueOHOTO [TepeueHb OCHOBHOTO 000pY/I0OBaHMS, TEXHUUECKUX CPeJCTB 00yueHust
n/n rpegMeTa, JUCLIUILIMHbI KabuHeTa
B COOTBETCTBHUU C
yueOHBIM TIJTAaHOM

1 YueOHbIe ayJUTOPUA Ayputopus 531
C00.02.02 JI/1s1 TIPOBeleHUst Jlek1IMOHHasi TOTOYHAs ayIUTOPHs, OCHAllleHHas CrieL{hai31upOBaHHON MebesTbio
Buosiorus 3aHSITUN JIEKLIMOHHOT O Y TeXHWYeCKUMU Cpe/icTBaMK 00ydeHus. MynbTuMeauiiHOoe 000py0BaHUe:
TUIA KOMIIbIOTep, npoekTop Benq, TeneBusop
2 YueOHbIe ayITUTOPUH JJI5T YueOHbIl KaOuHeT
TIpoBeieHus JlabopaToOpHO- Bbuonorum (aya. 144)
MPaKTUYEeCKUX 3aHATUN U ObopyzoBaHue: My/IbTUMeJUIHOe 000pyZOBaHWe, KOMITBIOTEpD, WHTEepaKTUBHAs

3aHATHUM CEMMHApPCKOIo TWMa | [j0CKa,

MHKpPOCKOTBI KobHeIe C1 Y 42, ocBeTuTenbHbIe TPUOOPHI, MakKpOIperapaThl
JKUBOTHBIX, KOJIJIEKLIMM HaCeKOMbIX, NTUL,, pbl0 W T.[., >KUBOW YroloK —
MajlaracKapCkue TapakaHbl, MOJ/UIFOCKH, Yeperaxy, BOJTHUCThIE TMIOMyrau, rneperesna,




MUKpOIIperaparoB, IIaKaThbl
MaTepuasbl, VIHTepHeT-pecypchl, CTeH/bI

aKBapUyMHbIe PBIObI W T.JI., MYJISDKH, Uydesa, BIaKHbIe TperapaTbl )XUBOTHBIX U
HACeKOMbIX, HAbOpbI TIperapaToB 1o OOIIed TMCTOMOTHM, MarHWUTHas MOJefb
«CuHTe3 Oenka», «XpOMOCOMHBIM Habop Apo3odpuisl», Mmogens [JHK, Habop
JIeMOHCTPAL[IOHHbIE MaTepHasaMH, pa3JaTouHbIe

G4600 @ 3.60GHz

o0yueHws.

YyeOHbIe ayAUTOPUN AyauTopusa 257, ocHallleHHas! CIel[daIM3upOBaHHON MebesTbio U
CaMOCTOSITe/IbHOU PAbOTHI TeXHUYECKUMU CpeZCTBaMHU
TepMUHa/bHbIe CTaHUMK 16 wT. ¢ BeixogoM B MHTepHeT 1 DNOC
®I'bOY BO Koctpomckoit I'CXA, Intel(R) Pentium(R) CPU

BesuckoBbie

3.2 NudopmanponHoe odecrieueHne 00yueHust

a) OCHOBHas1 JIMTeparypa:

Komuuectso
No ABTOp, Ha3BaHWe, MeCTO U3JIaHUs, U31aTeTbCTBO, TO/ Wcnosnb3yeTcs ripu
HavmeHoBaHue o N Cemectp
n/m W3JaHus yueOHOW U yueOHO-MeTOUUeCcKOl JTUTePaTyphI V3y4YeHUH pasziesioB 3K3eMIL/ISIPOB
B Ha
oubmoTeke | Kadenape
1 2 3 5 7 8
1 YuebHoe nocobve | Buosorusi c ocHOBaMH 3Kos1oruu: yue6Hoe rocobue / B. M. 1-8 Heorpanuue -
LapeBckasi [u ap.]. - Camapa :CamI'AY, 2018. - 125 c. - ISBN HHBbIU
978-5-88575-503-0. - Tekct: snektpoHHbii. - URL: JOCTyII
https://e.lanbook.com/reader/book/109418/#2. -  Pexum
JIOCTyna: [i/1s1 3aperuCTpyp. Moab30BaTesIe.
2 Pabouasi TeTpazib Buosorusa: pabouas TeTpajp Mo AucCLUILIHHE "Buosorus” 1-8 2 Heorpanuue -
JUIsT ayJJUTOPHOM M CaMOCTOSITe/TbHOW PabOThI CTYZeHTOB 1 HHBIU
Kypca IS BCEX crieliaIbHOCTer cpeJHero JoCTym
npodeCcCUOHATBHOTO 00pa30BaHUsI OUHOM (hOpMbI 00yUeHus /
[MMactuna E. B. ; Moporuna O. K. ; Kocrpomckas I'CXA.
Kacdeznpa anaromnu 1 ¢pU3M0I0TUU )KUBOTHBIX. - KapaBaeBo:
Koctpomckas I'CXA, 2022. - 64 c. - TeKCT : 371eKTPOHHBIM. -
URL:http://lib.ksaa.edu.ru/marcweb/books/metod/M22_4404
.pdf. - Pexxum poctyma: Ajisi aBTOpU3. T0/Ib30BaTesel. -
M122.




Pabouast TeTpagp

Buosiorus : pabouass TeTpazip Mo AuCIUIUIMHE "Buonorus”
JUISl ayANTOPHON W CaMOCTOATebHOW paboThl CTyaeHTOB 1
Kypca IS BCEX crieliasbHOCTeN cpefiHero
ripoeccroHa/IbLHOTO 00pa30BaHust OUHOM (POpPMBI 00yUeHus /
[MMactuna E. B. ; Moporuna O. K. ; Kocrpomckas I'CXA.
Kadeapa anatomuu 1 ¢hr3mo00rum XXUBOTHBIX. - KapaBaeBo:
Kocrpomckas I'CXA, 2022. - 64 c. - Tekcr
Herocpe/ICTBeHHBIM.

1-8

50

YuebHo-
METOIMUECKOe
rocobue

Yrayb6/eHHbIH Kypc OWO/IOTMH B IIKOJIe: YyueOHO-
MeTo[uueckoe Tocobue / cocraBurens E. B. CamepoBa. —
Yebokcapsl : UI'TTY um. U. 4. fkosnesa, 2021. — 120 c. —
ISBN 978-5-88297-544-8. — TeKcCT : 3/1eKTpOHHbIM // JIaHb :
3/IEKTPOHHO-0MO/IMOTeUHast cucrema. — URL:
https://e.Janbook.com/book/192258. — Pexxum pgoctyna: fs
aBTOPU3. M0JIb30BaTeIeu.

1-8

Heorpanunue
HHBIU

JOCTYT

0) pomoJt

HHUTe/IbHas JuTepaTrypa:

No
/11

HaumeHoBaHue

ABTOp, Ha3BaHUe, MeCTO U3/laHus, U3/jaTe/IbCTBO, FOf
u3aHus yuebHOW ¥ yueOHO-MeTOJUUeCKOl JIUTePaTyphI

Ncnonb3yercs npu
V3Y4YeHUHU pas3fiesioB

Cemectp

KonnuecTtBO 3K3eMILISIPOB

2

3

5

YuebHUK

KoucrantuHoB, B.M. buosnorus [TekcT] : yueOHUK fjist
CIIO / B. M. KoncrantuHoB, A. I'. Pe3aHos, E. O.
dazeesa. - 8-e u3g., crepeoturl. - Mocksa : Akagemus,
2014. - 320 c. : un. - (TIpodheccroHansHOe 0Opa3oBaHUe.
O611eobpa3oBarenbHble AUCLUTUIAHEL). - [SBN 978-5-
4468-0779-6. - K115 : 572-88.

1-8

24

YyeOHUK

Buosioruss uyenoBeka. UenoBeK Kak 0OHoconHabHOe
CyIecTBO : yueOHUWK [ CTyzeHTOB By30B / CHjopoBa
M.B., pea. - OnekTpoH. AaH. - CaHkT-IlerepOypr : JlaHb,
2019. - 240 c. : un. - (Yue6Huku 1715 By30B. CrieldanbHast
JIUTepaTypa). - Pexxum JlocTymna:
https://e.lanbook.com/reader/book/115506/#2, Tpebyercs
peructpauus. - 3ar/a. ¢ 3kpaHa. - fA3. pyc. - ISBN 978-5-
8114-3424-4.

1-8

Heorpanuue
HHBIU JOCTYT




3 YuebHoe nocobue

Knono, M. U. Posib BOJBI B JKU3HU OMOJIOTHYECKHX
00bekToB: yuebHoe mocobue / M. U. Knomos, A. B.
ConuapoB. - Caskr-IletepOypr: Jlanb, 2021. - 148 c. -
ISBN 978-5-8114-6388-6. - TekcT: 3nekTpoHHbIi. - URL:
https://e.lanbook.com/reader/book/162355/#1. - Pexum
JIOCTYTIa: Ji7is 3aperuCTpUp. TI0Jb30BaTesen.

1-8

Heorpanuue | -
HHBIU JIOCTYTI

4 YuebHo-
METOZMUeCKOoe
rocobue

Y aMBUTE/IBHBIA MUP OHOIOrMH: yueOHO-MEeTOANUeCKoe
rocobue / M. B. JlarmmmHa [u gp.]. - Capadck : MI'TIN um.
M.E. EBceBbeBa, 2018. - 217 c. - ISBN 978-5-8156-0995-
2 - Tekcr: 3/1eKTPOHHBIH. - URL:

1-8

https://e.Janbook.com/rea
JIOCTYTIA: /IS 3aPErMCTPHUP. MO/Ib30BaTeIeH.

der/book/128892/#1. - Pexum

Heorpanuue | -
HHBIU JIOCTYTI

B) nepuojuuyecKuvue u3aaHus:

e Becrauk ATIK BepxHeBo/Kbs : HAyYHO-TIPUK/IA[HOM >KypHat // JIaHb : 371eKTpoHHO-01bmmoTeuHas cuctema. — URL:
https://e.Janbook.com/journal/2194. — PexxuM mocTyna: AJis aBTopu3. rosb3oBaresneit; URL: https://yaragrovuz.ru/index.php/nauka-i-

mezhdunarodnaya-deyatelnost/zhurnal-vestnik-apk-vekhnevolzhya. — Pe>xum moctyra: cBOOOHBIH.

e Bonpockl HOpMaTUBHO-TIPaBOBOT'0 PETY/IMPOBAaHUs B BeTePUHAPUN: HayUHO-TIPUK/IaHOM >KypHasl // JIaHb : 37IeKTPOHHO-0MO/IMOTeuHast
cuctema. — URL: https://e.lanbook.com/journal/2209. — Pexxum focTymna: /st aBTOpu3. moJib3oBaTesneii; URL:

https://spbguvm.ru/academy/scince/scientificjournals/journal1/. — Pe>xum moctyra: cBOOOJHBIM.

e ['ymaHMUTapHBIE aCMEKThI OXOThl U OXOTHUUBEr0 X035 CTBA: HayUHO-TIPAaKTUUEeCKH )XypHas // HayuHast snekTpoHHasi 6ubmmoreka. — URL:
https://www.elibrary.ru/contents.asp?id=37793437. — Pexxum fiocTyra: Ajsi aBTopu3. nosb3oBatesieit; URL: http://biosphere-sib.ru/scientific-

practical-journals/arhivs.php. — Pexxum rocTyra: cBOOOIHBIM.

r) 6a3pl AAHHBIX, HH()OPMALHOHHO-CIIPABOYHbIE U MIOMCKOBbIE CHCTeMbI:
r) 6a3pl AAHHBIX, HH()OPMALHOHHO-CIIPABOYHbIE U MIOUCKOBbIE CHCTeMbI:

HavmMmeHoBaHue 5/1eKTPOHHO-
OMOIMOTEeUHON CUCTEMBI,
TIPe/JOCTABJISIOIEH BO3MOYKHOCTh
KPYIJIOCYTOUHOTO
JMUCTaHLIMOHHOTO
WH/IMBU/Ya/IbHOTO JIOCTYTIA JI/Ist
KaK/IOTO 00y4aroIerocs us3
000U TOUKU, B KOTOPOU UMEeTCs
JOCTYT K ceTu VIHTepHeT, apec B
cetu MHTEpHET / 6a3bl JaHHBIX

Crezenust 0 ipaBoobJ1ajaTesne
3/IeKTPOHHO-0MOTMOTEeUHO
CHCTeMbl, 6a3bl JAHHBIX U
3aK/IFOU€HHOM C HUM [[OTOBOpE,
BKJ/TFOUasi CPOK JIeUCTBUS
3aK/TFOUEHHOTO ZI0T0BOpa

CrenieHUsI O HATUUUU
3aperuCTpUPOBAHHON B yCTaHOBJIEHHOM
ropsizike 6a3e JaHHBIX MaTepHaJioOB
3/IEKTPOHHO-O0MO/TMOTEUHOM CUCTEMBI U
/ v CBefleHust 0 HaJTMuuur
3aperucTpupoOBaHHOIO B
yCTaHOBJIEHHOM T10psiJiKe 3/IeKTPOHHOTO
Cpe/icTBa MacCOBOW MH(OpMaLIUU

Hanvuvie BO3MOXKHOCTH
O/JTHOBPEMEHHOI'0
WH/MBH/IyalIbHOTO [OCTYTIa K
3JIeKTPOHHO-0HOTMOTeUHOM
CHCTEME, B TOM UHCJIE
O/IHOBPEMEHHOT'0 [JOCTYTIa K
Ka)KZIOMY U3/IaHUIO, BXOJSIIIEMY B
3/IeKTPOHHO-O0MOIMOTeYHY10
CUCTEMY, He MeHee ueM Jisi 25
TIPOIIEHTOB 00 YYarOIMXCS 10



https://e.lanbook.com/journal/2194
https://yaragrovuz.ru/index.php/nauka-i-mezhdunarodnaya-deyatelnost/zhurnal-vestnik-apk-vekhnevolzhya
https://yaragrovuz.ru/index.php/nauka-i-mezhdunarodnaya-deyatelnost/zhurnal-vestnik-apk-vekhnevolzhya
https://e.lanbook.com/journal/2209
https://spbguvm.ru/academy/scince/scientificjournals/journal1/
https://www.elibrary.ru/contents.asp?id=37793437
http://biosphere-sib.ru/scientific-practical-journals/arhivs.php
http://biosphere-sib.ru/scientific-practical-journals/arhivs.php

KaXK710# 13 (opM nosryyeHus

obpa3oBaHus
00O «3BC Jlaub» CBHzeTenbCTBO 0 rOCyiapCTBEHHOU
Horosop Ne 16 ot 21.03.2023r. pervcrpanyu 6a3bl JaHHBIX Ne
netictyet o 20.03.2024r.; 2011620038 ot 11.01.2011
Horosop Ne COb HB-171 «M3parenscTBO JlaHb. DJIEKTPOHHO-
ot 23.12.2019 ¢ HeorpaHUYeHHOMH O6ubMoTeyHast CCcTeMax».
DeKTPOHHO-OMOMoTeUHasT TPOJIOHTalen CugetesnbCTBO 0 peructpauuu CMU
cHCcTeMa u3/iaTebCTBa «JIaHb» OOO UzpatensCTBO «JIaHb» IJI Ne ®C77-42547 ot 03.11.2010 1.
http://e.Janbook.com JIuueH3uoHHbIN AoroBop Ne 17 CBUZIeTe/IbCTBO O TOCY/AapCTBEHHOM
ot 20.03.2023r. meicTByeT 0 peructpanyuy 6a3bl JaHHBIX No
20.03.2024r.; 2017620439 ot 18.04.2017 «3BC
CornameHye 0 COTpyJHUYeCTBe JlaHb».
Ne142/23 ot 21.03.2023 petictByer | CBuzeTenbCTBO 0 peructpanuu CMU
10 20.03.2024r. SJI Ne ©C77-71194 ot 27.09.2017 r.
CBuUIeTeNbCTBO O FOCYIapCTBEHHOU
000 HAYUHAS peructpanyy 6a3bl JaHHBIX Ne )
HayuHast 3/1eKTpOHHasi SEKTPOHHAS UBJIMOTEKA, | 2010620732 ot 14.12.2010 OAHOBpEMEHHBIH
«DJIeKTPOHHO-0MO/IMOTeUHasl CUCTeMa | MHMBU/Ya/IbHbIHA

oubMoTeKa
http://www.eLibrary.ru

JInlleH3HOHHOe CoralleHrde OT
31.03.2017, 6e3 orpaHUUeHHUSI
CpOKa

elibrary», mpaBoobnazgaress OOO
«PYHOb» / CBUeTeNnbCTBO O
peructpayuu CMU 3J1 Ne ©C77-42487
or 27.10.2010 r.

Polpred.com O630p CMU
http://polpred.com

OO0O «IIOJIITPENT CripaBOYHUKHU»
Cornawenye ot 29.03.2019 ¢
HeOrpaHUUeHHOM MPOJIOHTalien

CBuzieTenbCTBO O rOCyAapCTBEHHOU
perucTpariuy 6a3bl gaHHBIX No
2010620535 ot 21.09.2010 OO0
«[TOJITTPE/[] CipaBOUHUKW» /
CugzerenbCTBO 0 perucrpanun CMU
IJI Ne ®C77-42207 ot 08.10.2010 r.

OnekTpoHHast OubMoTeKa
Koctpomckon 'CXA
http://lib.ksaa.edu.ru/marcweb

HITO «MupopmCrcrema»
JINI[eH3WOHHOEe COoTJIallleHre
Ne 070420080839 ot 07.04.2008

Howmep nuiieH3nn Ha UCIIO/Ib30BaHue
rporpaMmmHoro rpogykra ABMC
MAPK SQL 070420080839. IIpaso
VICII0/1b30BaHus NpuHanexxur I'bOY
BO Koctpomckast 'CXA

NudbopmatiionHas cucrema
«EIMHOe 0KHO JjocTyna K
oOpa3oBare/bHBIM pecypcam»
http://window.edu.ru

®I'AY 'HUU UTT "UHdpopmuka".

HekomMepueckuii MpoJgyKT CO
CBOOO/THBIM /IOCTYTIOM.

CugeTenbCTBO 0 peructpauuu CMU
91 Ne 77 — 8044 ot 16.06.2003

HEOrpaHUYEeHHbIN OCTY

K K&KIOMY U3JaHUI0, BXOSIIEMY
B 37IeKTPOHHO-0MO/IMOTeUHbIe
cucTeMbl Oe3 OrpaHUUeHUH.



http://e.lanbook.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://polpred.com/
http://lib.ksaa.edu.ru/marcweb
http://window.edu.ru/

Basbl faHHbIX Springer
Nature_Life Sciences Package

3asBiieHue O Npe/loCTaB/IeHUU
pocryna Ne 23-1883-02513
ot 09.01.2023, 6eccpouHO

JIoKanbHBIM CeTeBOU JOCTYII

baza gannbix eBook Collections
2023 u3parenbcTBa Springer
Nature

3asiB/IeHKE O TIPe/IOCTaB/IeHUU
noctyna Ne 23-1884-02513
ot 09.01.2023, 6eccpouHo

basbl gaHHbIX Springer
Nature_Physical Sciences &
Engineering

3asiB/IeHKE O TIPe/IOCTaB/IeHUU
noctyna Ne 23-1881-02513
ot 09.01.2023, 6eccpouHo

Basbl ganHbix Springer
Nature_Social Sciences Package

3asiB/IeHKE O TIPe/IOCTaB/IeHUU
nocryna Ne 23-1882-02513
ot 09.01.2023, 6eccpouHo

HaL[HOHaJIbHaH 3JIEKTPOHHaAs

o6ubmmoteka http://H36.pd

OI'BY «PI'b» Jorosop
Ne101/H3B/1303 ot 27.01.2016 ¢
HeorpaHUUeHHOM TTPOJIOHTaLen
OI'BY «PI'b» Jorosop
Ne101/H3B/1303-n ot 23.05.2019
C HeOrpaHWYeHHOU MPOJIOHTaluen

CaupetenbCcTBO 0 perucrpauu CMU
No 77-814 ot 28.04.1999r.

OpHOBpeMeHHbIU
WHIUBUAYaTbHbIN
HeorpaHUUeHHBIN JOCTYT K
W3/JaHUSIM, TIOZ/IeXKAIM
CcBOOOJHOMY HCMO/Ib30BAHHUIO.
IocTyT K U3AaHUsIM, OXPaHsIeMbIM
aBTOPCKHM TTPaBOM, BO3MOJKEH U3
OMeKTPOHHOT0 YMTAIbHOTO 3a/a.

CnipaBouHnas IIpaBoBas Cucrema
«KoHcynpranTIlroc»

OO0 «KoncynbTauT Koctpoma»
Jorosop Ne 105 ot 09.02.2023

CeupetenbCcTBO 0 perucrparuu CMU
A1 Ne ®C 77-42075 ot 08.01.2003

Bo3Mo)KeH 10KaIbHBINA CeTeBOt
JIOCTYTI

]I[) JIMIJ€H3UOHHO€E ITPOrpaMMHoOe€ obecrneuenue

HaumeHoBaHue MporpaMMHOro odecrieueHus

CBejieHusi 0 mpaBoo00.1a/jaTee (JIMLeH3UaT, HOMep JIMLeH3UH, aTa
BbIIauH, CPOK JJeMCTBHSA) U 3aK/IIOYEeHHOM C HUM /I0r0BOpe

Windows Prof 7 Academic Open License

MatikpocodT, 47105956, 30.06.2010, mocTosiHHAast

Microsoft Office 2010 Russian Academic Open License

MatikpocodT, 47105956, 30.06.2010, mocTosiHHAast

Microsoft Windows SL 8.1 Russian Academic Open License

Maiikpocodt, 64407027, 25.11.2014, nocTosiHHast

Microsoft Office 2013 Russian Academic Open License

MaiikpocodT, 64407027, 25.11.2014, mocTosiHHAasi

Microsoft Exchange Standard 2007 Academic Device CAL

MatikpocodT, 44794865, 13.11.2008, nocTosiHHAast

Microsoft Windows Server Academic Device CALD

Maiikpocodt, 44794865, 13.11.2008, nocTrosiHHast

Microsoft SQL Server Standard Edition Academic

MatikpocodT, 44794865, 13.11.2008, nocTosiHHAasi

Microsoft Exchange Server Standard Edition Academic

MaiikpocodT, 44794865, 13.11.2008, nocTrosiHHasi

Microsoft Windows Terminal Svcs Device CAL

Matikpocodt, 44794865, 13.11.2008, nocTosiHHast



http://нэб.рф/

Microsoft Windows Server Standard 2008 Academic

MaiikpocodT, 44794865, 13.11.2008, nocTrosiHHasi

Microsoft Windows Server Standard 2008 R2 Academic

MatikpocodT, 48946846, 24.08.2011, nocTosiHHAasi

Microsoft Forefront TMG Standard 2010

MaiikpocodT, 48946846, 24.08.2011, nocTosiHHas

Microsoft Windows Server Standard 2012 Academic

MatikpocodT, 61149292, 15.11.2012, nocTosiHHAas

Sun Rav Book Office

Sun Rav Software, 25.04.2012, rioctosgHHas

Sun Rav Test Office Pro

Sun Rav Software, 25.04.2012, rioctosgHHas

Renga Architecture

ACKOH, 1J1-15-00032, 10.05.2015, nocTrosiHHas

KOMIITAC-Agtonpoekt, KOMITAC 3D V9

ACKOH, MII-14-00430, 01.01.2010, nocTosiHHast

Jlupa Canp AcademicSet JIvpa, 623931176, 08.04.2009, noctosgHHas
Autodesk Education MasterSuite 2015 Autodesk, 555-70284370, 29.09.2015, mocTosiHHast
ARCHICAD 2016 EAQO «I'paducodt», 21.02.2017, nocTosiHHas

1C: Ipeamnpusitie 8. KOMIUIEKT /i1 yueOHBIX 3aBeIeHUH

OC-Koucantunr, 05.06.2014, nocTosiHHast

3auuineHHbIN nporpaMMHbii Kommuieke «1C Ilpeanpusitue 8.2z»

OC-Koncanrtunr, 07.04.2015, nocTosiHHast

HAC «CEJIDKC» — Monounsiii ckoT. [InemeHHol yueT B
X031 CTBax

000 «IIVIMHOP», 17.08.2015, nocTosiHHast

[TporpammMHOe obecrieueHre « AHTHUIIaTAAT»

AQO «AHTHUIIaTUAT», TULEH3UOHHBIN 10roBOp Ne 5442
ot 05.09.2022, 1 rop

Kaspersky Endpoint Security g5 6usHeca — CtaHzapTHbIN Russian
Edition. 250-499 Node 1 year Educational Renewal License

000 «IpumCodT», foroBop Nel26 ot 30.03.2023, 1 rog,




3.3. KagpoBoe o0ecnieueHre 00pa3oBaTe/IbHOI0 MPoIecca

B 0Opa3oBaTe/bHOM
OpraHu3aLuy,
36.06.01 BetepuHapus u
300TeXHUSI
UccnenoBatens,
riperioiaBaTesib-

ncciaegoBaresib

Ne | HaumeHoBaHue XapakTepUCTHKA MeJarornyecKux paboTHUKOB
n/m rpesiMeTa, bamunus, ums, Kakoe obpa3oBaTe/ibHOe y4deHasi cTaxk paboTbl OCHOBHOE yCJIOBUS
JVCLIATI/TUHBI OTUeCTBO, yupexxJeHrue OKOHUMJI, CTeIleHb, BCEro B T.U. MeCTO TpUBJIeYEHUS
(Moayns) B JIOJDKHOCTB T10 CrelaaTbHOCTh yueHoe TieJar OoruyecKom paboThl, K
COOTBETCTBUU C LITaTHOMY (HampaBieHUe (moueTHOe) paboTHI JIOJDKHOCTb | Tlefjaroruyeckoim
yueOHOM pacrucaHuio TIOZITOTOBKHU ) TI0 3BaHMUe, BCEro B T.4. IO JlesiTeNIbHOCTH
MJIaHOM JIOKYMEHTY 00 KBa/M(uka- yKa3aHHOM (wraTHbIN
oOpa3oBaHUH I[OHHas y paboTHUK,
KaTeropust npeiMeTy, BHYTPEHHUH
JUCLIUIIA COBMeCTHUTE b,
He, BHeILHUI
(Mopymnto) COBMeCTUTE/Ib,
HHOe)
1 C0O0.02.02 MTactuHa Enena Koctpomckon Kangupat 30 29 29 ®I'BOY BO [ITaTHbIN
buomnorusa BaJIEHTI/IHOBHa, CeIbCKOXO0O3SIMCTBeHHBIN CeJIbCKOXO03SUC KOCTpOMCKaH pa6OTHI/IK
Houenr, MHCTUTYT TBEHHBIX HayK I'CXA,
riperno/iaBaTesib 300Texuus, 000 JIOLIEHT,
«CTO/IMYHBIHA LIeHTP» nperno/iasare
IMpernojaBaHue OUOIOTHUN e




4 KOHTPOJIb 1 OOEHKA PE3YJ/IbTATOB OCBOEHUA JVCIHUII/IMHbI

Pe3ynbTaTsl 00yueHus
(ocBOeHHBbIE YMeHHsl, yCBOeHHbIe 3HaHMs1)

@®opMBI 1 MeTOAbI KOHTPOJIS M OLIeHKH Pe3y/IbTaToB 00y4YeHHs

Yuyaiuiics 10/DKeH 3HaTh:

* Mpe/ICTaB/IeHUSI O PO M MecTe OUOJIOTUHM B COBPEMEHHOH HayuyHOMH
KapTWHe MWpa; IIOHMMaHWe poiau Ouonorud B (HOPMHUPOBaHUU
Kpyro3opa U (pyHKIMOHA/bHOW IPAMOTHOCTH uejioBeKa [I/isi pellieHus
MpaKTUYeCKUX 3a7ay;

* OCHOBOIIOJIAraroII|ye MOHSATHS U TIPe/ICTaB/IeHHs O )KUBOM ITPUPOJIE, ee
YPOBHEBOW  OpraHW3al[iM W 9SBOJIIOL[MM;  OHOJIOTHYECKYIO
TEePMUHOJIOT IO u CHMBOJIVKY; ob1mue Ouosiornueckue
3aKOHOMEPHOCTH, 3aKOHBI, TEOPUH;

* OCHOBHble MeTOJbl HAyUHOTO TIO3HAHHWsS, MCIO/Ib3yeMble TIpU
OMO/IOTUYECKUX HWCC/IeOBAaHUSIX JKUBBIX OOBEKTOB M 3KOCHCTEM:
orMcaHue, U3MepeHue, IpoBeieHre HaOTIoieHUi; BhIsIB/IeHHE U OL[eHKa
aHTPOMOTeHHbIX U3MEHEHUU B MPUPOJE;

YMmeth:

* OObSACHATH pe3y/bTaThl OHMO/JIOTHUECKHUX 3KCTIIEPUMEHTOB, PpeIllaTh
y/IeMeHTapHbIe OMOIOrMUecKue 3a/jauy;

* (opmupoBaTh COOCTBEHHYIO TIO3WL[MI0 TI0 OTHOILIEHUIO K
Oronornyeckoil nHMOpPMaLUH, 1TO/Ty4aeMOi U3 pa3HbIX UCTOUHUKOB, K
ry100a/IbHBIM 3KO0JIOTHUeCKHUM MpobsieMaM U MyTsIM UX pelleHus;

* WCCneloBaTh U aHA/IM3UPOBaTh OUoornueckre 06 eKThl U CUCTEMBI,
O00BSICHATH 3aKOHOMEPHOCTH OHOJIOTMUECKUX TIPOL[eCCOB U SIBJIEHWIA;
TIPOTHO3UPOBATh MOC/1e/ICTBUSI 3HaUUMBbIX OU1oIOrUYeCKUX
HCCJIe/IOBaHU;

* BBIIBHUI'dTb T'MIIOTE€3bl Ha OCHOBE 3HaHUI 00 OCHOBOIIO/IardFOIIKUX
OMOTIOTUUeCKUX 3dKOHOMEPHOCTAX M 3dKOHdX, O MPOUCXOXAEHWH U

MopynbHO-pedTHHIOBasl CUCTeMa OLIeHKW 3HaHUI

JKCIepTHasi OL[eHKa yCBOeHHsI MaTepyasia MpH BbIOJIHEHWH TeCTUPOBaHUM 110
TeMaM, pa3jiesiaM JIUCLUIUIMHBI, cobeceioBaHNe, BLITIOJIHEHUS 3a/JaHUI Ha
TIPaKTUYeCKOM 3aHSTHH, JOMAIIHUX 3a/laHui, pedpepaTtrBHasi paboTa,

KOHTPOJIbHOHM pabO0ThI, MPOMEKYTOUYHBIM KOHTPOJIb 3HAHHUH 110 AUCLIUII/IHE.

OKcrepTHast OIleHKa BBITIOTHEHHSI TIPaKTHUeCKUX paboT 1Mo pa3zenam:
«OCHOBBI LIUTOJIOTMN», «Pa3MHOXeHVe U UHIUBU/lya/lbHOe Pa3BUTHE
OpraHusma»,

«OCHOBBI TeHeTHKH U I'eHeTHKa YesloBeKa», « AHTpornoreses», « OCHOBbI
9KOJIOTUW»:

1. ITpurotoBnenue, Hab/FO/IeHNE KIETOK PACTEHUH 1 )KUBOTHBIX TIO/]
MHKDPOCKOITOM Ha TOTOBBLIX MUKpOIIperapaTax, Ux OIlnvcaHue.

2. CocTaBreHue MPOCTEHNIINX CXeM MOHOTUOPHIHOTO ¥ AUTUOPHAHOTO
CKpeLuBaHusl.

3.Perienye reneTuecKux 3azau.

4.AHanv3 heHOTUNTMUeCKOW N3MEeHUYUBOCTH.

5. AHanM3 ¥ OLjeHKa pa3/IMYHbIX TUII0Te3 [POMCXOKeHUs KU3HU U YesloBeKa

6.0mucaHye aHTPOTIOTeHHBIX U3MEHEHUH B eCTeCTBEHHBIX TIPUPO/HBIX
naHgmadTax CBoel MEeCTHOCTH, TMPAaKTUUECKOe CO3/[aHHe UCKYCCTBEHHOMN
9KOCHCTeMBI (TTPeCHOBO/HBIN akBapuyM). PellieHre K0OrHYecKux 3a/1ay.




CYIITHOCTU >KW3HH, I7100aNbHBIX U3MEHEHUsX B Ouocdepe; MpoBepsTh
BBIIBUHYTbIE ~ THUMOTE3bl  JKCIIEPUMEHTANIbHBIMM  CPE/ICTBAMH,
dhopmynupys Liesb UCC/ieJOBaHKSI;

* MIPUMEHSITh MEeTO/Ibl CAMOCTOSITe/TbHON TTOCTAaHOBKUA OMOIOrMUYeCcKrX
9KCIIepUMEHTOB, OIMWCAHUS, aHaiu3a M OLeHKU [JOCTOBEPHOCTH
TIOJIyUeHHOTO pe3y/bTara;

*  (opmupoBath yOEXAEHHOCTH B HEOOXOAMMOCTH COO/FOZIEHUS
9THUECKUX HOPM M 3KOJIOTMUECKHX TpebOBaHWU TIpU TPOBEJEHUH

OMOIOrUYeCKHX UCC/IeJOBaHUMA.

IIpunoxenue 1 Kapra pe3y/1bTaToB 0CBOeHH AVCIUILIMHBI (A/151 AMCLMILIAH 00111e00pa30BaTe/IbHOr0

HaumenoBaHue AUCIIMII/IMHBI: «buosiorus»

Lenb AUCHUTIIMHBI

(dhopMHpOBaHMEe TeOPeTHUECKUX 3HAaHUM 1 TIPAKTUUeCKHUX HAaBbIKOB 10 OCHOBHBIM pa3ZiesiaM OHMOJIOTMU B COOTBETCTBHUH C
CcoBpeMeHHBIMU TPeOOBaHUSIMU 11€JI0CTHOM HayYHOW KapTUHBI MUPA; a TaKxKe MPUPOA00XPaHHOM AesITe/TbHOCTH

3agauu

* 0CBOeHHe 3HAHWM 0 OMOOrMYecKrX crcTeMax (K/IeTKa, OpraHu3M, BU/I, 9KOCHUCTEMA); UCTOPUM Pa3BUTUSI COBPEMEHHBIX
TIpe/ICTaB/IeHUH O YKMBOM MPHUPO/Ie; BLIJAIOIIUXCS OTKPBITHSX B OMOIOrMYeCcKOi HayKe; PO/ OMOIOrMuecKol HayKy B
(hopMHpOBaHUM COBPEMEHHOM eCTeCTBeHHOHAYUHOM KapTUHbI MUPa; MeTO/jaX HayuHOT O MI03HaHMS;

*OBJlaZieHre yMeHUsIMA 000CHOBBIBATh MECTO M POJIb OHMO/IOTHUECKUX 3HAaHUU B NTPAKTUUYECKOU /IeATeTbHOCTH JIFOIeH,
Pa3BUTHH COBPEMEHHBIX TeXHOJIOTHH; TIPOBOAUTEL Hab/TIOJeHUs 3a 9KOCUCTEMaMH C 1[e/Tbi0 UX OTMMCAHUS U BbISIBJIEHUS
€CTeCTBEHHBIX U aHTPOTOTeHHBIX 3MEeHEeHUH; HaXOUTh U aHaIM3UPOBaTh MH(POPMAI[HIO O )KUBLIX 00bEKTax;

*pa3BUTHE TI03HABATe/IbHBIX UHTEPECOB, MHTE/UIEKTya/lbHbIX U TBOPUECKUX CIIOCOOHOCTEN B TIPOIiecce U3y4YeHHs BbIJAFOIIAXCSI
JOCTVDKEeHUH OMOJIOTHH, BOIIEIINX B 001[eUe/I0BeUeCKYI0 KY/IbTYPY; CJIOKHBIX U TPOTUBOPEUUBBIX ITyTel pa3BUTHS
COBpEMEHHbBIX Hay4HbIX B3IJISI[|0B, UJlel, TeOpU, KOHLIEMNLIUW, Pa3/IMYHbIX TUIOTe3 (O CYLLIHOCTU U MPOUCXO0XKAEHUN XKU3HH,
yesioBeKa) B X0/ie paboThI C pa3/TMUHBIMU UCTOUYHWKAMU WH(MOPMaLIUY;

* BociUTaHWe YOeXX[eHHOCTH B BO3MO)KHOCTH TT03HAHUS JKMUBOM MPUPO/IbI, He0OX0AUMOCTH OepeKHOTO OTHOIIEHUS K
TIPUPOJHOM cpejie, COOCTBEHHOMY 3/]0POBbIO; YBa)KeHUs1 K MHEHHIO OTTIOHeHTa Ipu 00cyKieHnu O1ooruueckux mpobsiem;




JIVCLIATITIHE;

* (hopMHpOBaHKe HABBIKOB OOLLeHUS C KOJITIEKTUBOM.

* oOyueHHe CTy/IeHTOB CaMOCTOSITe/IbHO paboTaTh ¢ yueOHOW U CIIPaBOYHOM JTUTEPaTypoy;

*HCIT0/Tb30BaHNe TIPHOOPeTeHHBIX 3HaHUI Y YMEeHHH B ITOBCeAHEBHOM )KU3HU [IJ1s1 OLIeHKH MTOC/Ie[CTBUI CBOEH esTeTbHOCTH 110
OTHOLIIEHUIO K OKpY’Karolljel cpejie, 370pPOBbIO IDYTHX JItofiell U COOCTBEHHOMY 3/10pOBbIO; 000CHOBaHUs U COO/IIOZIeHUsT Mep
npouIakTUKK 3ab0/ieBaHUM, TpaBU/I TIOBeAEHWs B TIPUPOZe, TPUOOpeTeHHe CTyAeHTaMu OWOJIOTMYeCKWX 3HaHWMA TI0

B mipoliecce 0CBOeHUsI JaHHOM JIUCIUMIUIMHBI CTY/IeHT OpMHUDPYeT U

JIeMOHCTPHUPYET CJlef[yIoIIie pe3y/bTaThl

Texuosiorun dopMa OLeHOYHOr0 YpoBHU 0CcBOeHUs
ITepeueHb KOMIIOHEHTOB
¢opmupoBanus CpeAcCTBa KOMIIOHEHTOB
3HaTh:
- TIpe/ICTaB/IeHUSI O POJIM U MecTe OWONIOTMM B COBPEMEHHOM
HayyHOH KapTHMHe MWpa; I[IOHMMaHWe poid OHOJIOTMM B
(dopMUpoBaHUM Kpyro3opa U (QYHKLMOHA/JIbHOM TIPaMOTHOCTU [TpakTHUeCKUe 3aHATUSA cobecesoBanme
yesioBeKa AJisl pellieHus TPaKTUYeCKUX 3a/ay;
CamocrosiTenbHast paboTa TecTipoBanue
- OCHOBOIIOJIararolue TIIOHATHA W TIIpeACTaBJ€HHUA O >XHBOU pEHpOAYKTHBHBIﬁ
Mpupojile, ee yPOBHEBOW  OpraHu3aluM W 3BOJIIOLUY; pedepat
OUO/IOTUYECKYI0 ~ TEPMHHOJIOTHI0O W CUMBOJIMKY;  0OIue MPOAYKTHUBHBIN
Ouo/IorMUecKrie 3aKOHOMEPHOCTH, 3aKOHbBI, TEOPHH; 9K3aMeH

- OCHOBHble METO/Ibl HayYyHOr'O IIO3HAHMS, HWCIIOJIb3yeMble IpHU
OMO0/IOTUYEeCKUX UCCIe[JOBAHUSIX JKUBBIX OOBEKTOB U KOCHCTEM:
OTMCaHue, W3MepeHHe, TIpoBeZieHue HalJIFO/IeHUI; BhIsSIB/IeHUE U
OLleHKa aHTPOIIOTeHHbIX 3MeHeHWH B TIPUPO/Ie;
YMeTb: - 00bSCHSTE pe3y/bTaTbl OMOIOrMYeCKUX SKCIIePUMEHTOB,
pelaTh 1eMeHTapHble OMOJIOTHYeCKUe 3a/1auu;




- ¢opmupoBaTh COOCTBEHHYIO TIO3MIIMIO [0 OTHOLIEHWIO K
Ouvonornueckolr  wHGOpPMAIMKM,  IMOAy4aeMOH W3  pa3HBIX
HMCTOYHUKOB, K TJI00a/IbHBIM KOJIOTHUYECKHUM TIPO0/IeMaM U TyTsIM
WX pelleHuUs;

- WcCiefoBaTh W aHA/IM3MPOBATh OMOOTHUECKHE OOBEKTHI |
CHCTEeMbI, 0OBSICHATb 3aKOHOMEPHOCTH OHOJIOTMUYeCKUX TIPOLIeCCOB
U sIBJIEHWH;  TIPOTHO3MPOBATh  IOC/IEACTBUS  3HAUUMBIX
OMO0JIOTUYECKUX UCC/IeIOBaHUM;

- BBIIBUraTh TUIIOTE3bl HA OCHOBE 3HAHUK 00 OCHOBOIIO/IArAIOIIMX
OM0J/IOTMUYeCKHX 3aKOHOMEPHOCTSIX U 3aKOHAX, O TIPOMCXOKAEHUH U
CYIIHOCTA JKW3HH, TJI0Oa/bHBIX W3MeHeHusix B Ouocdepe;
MPOBEPSATh  BBIIBUHYTbIE  THUIOTe3bl  3KCIIEPUMEHTa/IbHBIMU
cpezcTBaMu, (hopMyUpYs Lie/b UCC/IeJOBAHMSI;

-IIPUMEHATDb MeTO/bI CaMOCTOSITETbHOM ITIOCTaHOBKH
O1O0/IOrHUeCKUX SKCIIEDUMEHTOB, OIIMCdAHHWA, dHA/IM3a W OLI€eHKKU
AOCTOBEPHOCTH ITOJIYYHEHHOI'O pe3y/ibTaTa,

- (opmupoBaTh YOeXIEHHOCTb B HEOOXOJUMOCTH COO/FOZeHus
TUUYECKMX HOPM U 3KOJIOTMUECKUX TPeOOBaHWU TPH MPOBeJeHNUN
O10/IOTHYeCKUX UCCITeIOBaHUM.

JInuHOCTHBIE pe3y/ibTaThbI:

JIPo 4 - chopMHUPOBaHHOCTh MHPOBO33pPEeHHsI, COOTBETCTBYIOILIETO JIeKLIMs1, CAMOCTOSITe/IbHast TectupoBaHue, 03HAKOMUTeJIbHbIN
COBpEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U 0011leCTBeHHOM pa6ota cobecezjoBaHKe, pedepar

MIPAaKTHUKW, OCO3HAHHOTO Ha /[iajiore KyabTYp, a TaKKe pa3nuyHbIX

¢opm 0011]eCTBEHHOT0 CO3HaHMsI, 0CO3HAHUsI CBOET0 MecTa B

TIOJIMKY/TbTYPHOM MHDE;

JIPo 5 - cpopMHPOBaHHOCTE OCHOB CaMOPa3BUTHS U NIeKLs1, TpaKTHUecKast TectupoBaHuUe, PerpoAyKTHUBHBIN

CaMOBOCITUTaHHSI B COOTBETCTBHUH C 00IIIeUe/I0BeueCKUMU
LIEHHOCTSIMM U M/lealaMH IPaXKIaHCKOTO 00I1[ecTBa; TOTOBHOCTD U

pabora

cobecesjoBaHue, pedepar




CTIOCOOHOCTh K CaMOCTOSITe/TbHOM, TBOPUECKOW U OTBETCTBEHHOM
JlesiTeTIbHOCTH;

JIPo 7 - 1iposiB/ieHHe HaBLIKOB COTPYAHUYECTBA CO CBEPCTHUKAMHU,
JIeTbMH MJIaJIILIero BO3pacTa, B3pOC/IbIMUA B 00pa30BaTe/TbHOM,
00I11eCTBEHHO T10/1€3HOM, yueOHO-HCCIeJOBaTe/IbCKOM, IIPOEKTHOM
Y [IPYTUX BUJAX JesATe/IbHOCTH;

JIeKLIYs1, TTPaKTHUecKast
pabora, camocTosITeTbHast
paboTa, 3KCKypcHs

TecTtrpoBanue,
cobeceroBaHue, pedepar

TPOAYKTUBHBIN

JIP0 9 - rOTOBHOCTb U CTTIOCOOHOCTH K 00pa30BaHMIO, B TOM UHCJIe
camM000pa30BaHMIO, Ha TIPOTSHKEHUH BCEH )KU3HHU; CO3HATE/IbHOE
OTHOILIIEHHE K HelpepbIBHOMY 00pa30BaHUIO KaK YCIOBHIO
YCITeIITHOM MpodeCcCHoHaIbHOM U 00I1[eCTBEHHOU JiesITe/TbHOCTH;

CamocTosiTensHas paborta

TectupoBanue,
cobecesjoBaHue, pedepar

PenpoAYKTHBHBIN

JIPo 14 - chopMHUPOBAHHOCTL 3KOJIOTHYECKOTO MBIIILIEHUS,
TOHUMAaHUSI BJIUSIHUSL COL[MA/IbHO-5KOHOMUYEeCKUX MPOLIeCCOB Ha
COCTOSTHHE TIPUPOJHOM M COLMaZbHON Cpebl; MNpHUoOpeTeHHe
OTbITa 9KOJIOT0-HAIpaB/IeHHOM [1eTelTbHOCTH

Jlekuusi, TipakTUYeCKast
paboTa, camocTosiTe/TbHast
paborta, 3KCKypcusi

TecTtrpoBanue,
cobecenoBaHue, pedepar,
JK3aMeH

PenpoAYKTHUBHBIN

Pabouass mporpamma JUCHMITIMHBI «buosiorusi» s WHBaIW[OB W JIML] C OTPAHWYEHHBIMA BO3MOKHOCTSIMHM 370POBBSI pa3pabaThbiBaeTcst

WHAWBUYa/IbBHO C YyUeTOM ocobeHHOCTeH HCI/IXOCI)I/IBI/I‘JGCKOFO Pa3BUTHA, WHAWBUAYAJIbHBIX BO3MOKHOCTE€M U COCTOSIHUS 3400POBbA TdKHUX

00yyJaroImxCsl.
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