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PaGouas mporpamma pazpaboTaHa B COOTBETCTBHH C TPEOOBAHHSIMH:

—  @enepadbHOr0O roCyIapCTBEHHOTO0 00pa30BaTENBbHOrO CTaHAapTa CPEIHEro OOIero
o0Opa3oBaHUs, YTBEPKACHHOTO NpukazoM MuHoOpHayku Poccum ot 17 mas 2012 Ne 413
(3apeructpupoBanHoro MunuctepcTBoM toctuiiun Poccuiickoit ®deneparuun 7 wutons 2012,
peructpaunoHHbii Ne 24480);

— @enepanbHOrO TOCYJAPCTBEHHOTO  00Opa30BaTENbHOIO  CTaHAApTa  CPEIHEro
npodeccuoHaibHOro  obpaszoBanus 1o cnemuanbHocTH  13.02.02  TemnmocHaGxxkeHne u
TEIUIOTEXHUYECKOE 000pyaoBaHue, yTBepxkaAeHHbI Ilpukazom MunoOpHayku Poccum ot
14.06.2022 N 444 3apeructpupoBaH B MuHHCTEpCTBE NpocBenieHus Poccuiickoii dheneparnuun
01.07.2022, per. Ne 69122;

— @enepanbHOil 00pa30BaTENbHOM MPOTrpamMMbl CpelHero ooOiero oOpa3oBaHus,
yTBepKaeHHOW Ilpukazom Munucrepcta mnpocsenieHuss P® ot 18.05.2023 No 371
(3apeructpupoBaHHoro MuHuctepcTtBoM tocTuiuu Poccuiickoit ®enepauun 12 urons 2023,
perucTpannoHHbIi Ne 74228);

— npuMepHO# paboueil mporpaMMbl 0011€00pa30BaTENIbHON AUCHUILTHHBI «bronxorus»
Ui Mpo(ecCHOHANBHBIX ~ 00pa30BaTEeNbHBIX  OpraHU3alMii, OJO0OpPEHHON  3acemaHHeM
[Tenaroruyeckoro coera ®I'bOY IITO MUPIIO, npoTtokos Ne6/2025 ot «18» anpenst 2025 rona.

PabGo4as mporpamma paccMOTpeHa
Ha 3acenanun [[K OOuOI'CD
ITpotokosn Ne 9 ot 21.04.2025 1.
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1. OBIIAA XAPAKTEPUCTHUKA PéBOIIEI?'I IMPOI'PAMMBbI
OBIIEOBPA30OBATEJIbHOU JUCIHUIIJIMHbI

OV/1.08 BUOJIOT U

1.1 leab 1 MecTO AUCHMILIMHBI B CTPYKTYype o0pa3oBaTtenbHoi nporpammbl CI1O

[enb pucuumuivHbl «bruosiorus»: oBllaZieHUEe 00y4aroIMMUCS 3HAHUSIMU O CTPYKTYPHO-

(GyHKIIMOHAJIBHOW OpraHU3alliy KUBBIX CHUCTEM pA3HOrO paHra MW MNPUOOpETeHHE YMEHH
MCIIOJIb30BATh 3TU 3HAHUS ISl TPAMOTHBIX JEHCTBUI B OTHOIIEHUHU OOBEKTOB JKUBOM MPUPOIBI
U PEUICHUs PA3IUYHbIX KU3HEHHBIX MPOOIIeM.

O6meo6pa3oBaTenbHas

IUCLIUILINHA

OVY]1.08

buonorns BXOIHUT B

obmeobpazoBatenbHbii UK [ITICC3 kak o0s13aTenbHast JUCIUTIIMHA yueOHas JUCITUTUIIMHA.

O6meoOpazoBarenbHas aucuuiuinaa OVYJ[.08 buosorust sBisercss 00s3aTeNbHOM
4acThIO0 00IIe00pa30BaTeILHOTO UKJIa 00pa30BaTeIbHOM TporpaMmsel B cooTBeTcTBUU ¢ PI'OC
CIIO mo 13.02.02 TerutocHaOXeHUE U TEIUNIOTEXHUYECKOE 000PYIOBaHHE.

1.2 llnanupyemble pe3yJibTATbI OCBOEHUS TN CUHMIIJIMHBI:

[Inanupyemslie

pe3yabTaThl  OCBOCHHS

00111e00pa3oBaTeIbHOM

IUCHUTILIINHEI

onpenensitorcst B cootBerctBHE ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO. Ocoboe 3HaUCHHUE
JTUCIUTUTHA UMeeT pH popmupoBanuu u pazsutuu OK u I1K.
B pe3ynprate 0cBOCHUS NUCHUIUIMHBI 00YUYaIOIIHICS TOJIKEH:

Koa n HauMeHnoBanune
¢opmupyemsbix
KOMIIeTeH U

ILtanupyemble pe3yJbTaThl 0CBOCHHS THCIHMILIMHBI

Oomue

JducuuniauHapHblie

OK 01. Berbupats
CIoCcOOBI peleHus 3a1a4
npodeccnoHambHOMI
JIeSITeIIbHOCTH
MMPUMEHUTEIIBHO K
Ppa3JIMYHbIM KOHTCKCTaM

B yacTH TPY/A0BOT0 BOCIHUTAHMS:
- TOTOBHOCTH K TPYIy, OCO3HAHUE IICHHOCTHU
MacTepCTBa, TPYAOIIOOHE;

- TOTOBHOCTh K AaKTHBHOM JI€ITEIHLHOCTH
TEXHOJOTUYECKOI u COIMAIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUITUPOBATH, TUTAHUPOBATh U
CaMOCTOSITEJILHO BBIITOJTHATE TaKyIo
JIeSITENNLHOCTD,

- HWHTEpeC K  pasmuYHBIM  cdepam

npodeccroHaNBEHO IeaTebHOCTH,
OBnasieHNe  yHUBEPCAIGHBIME  YUCOHBIMH
MO3HABATEJILHBIMH JICHCTBUSIMA:

a) 0a30Bble JIOTHYECKHUE IeCTBUA:

- CaMOCTOATeNBHO  (opMynupoBaTh U
aKTyaJM3UpoBaTh MpoliemMy, paccMaTpuBaTh
ee BCECTOPOHHE;

- YyCTaHaBJIUBATh CyH_[eCTBeHHBIﬁ IMpU3HAK
WITH OCHOBaHMS JuIst CpaBHEHUS,
Kiaccuukanuu 1 0000IIeHNs;

- ONpeneNATh LEeNU AEATEIbHOCTH, 331aBaTh
napaMeTpsl U KPUTEPHH UX JIOCTHKECHUS;

- BBISIBIIATH 3aKOHOMEPHOCTH u
MPOTHUBOPEUHS B paccMaTpruBaeMbIX
ABJICHUAX,

- BHOCUTH KOPPEKTUBBI B ACATCIBHOCTD,
OLICHUBATH COOTBCTCTBHC PE3YIBTATOB
neiadaM, OLCHUBATHL PUCKH HOCJ'Ie}:[CTBI/Iﬁ
JIeSTeIbHOCTH;

- pa3BUBaThb KPCATHBHOC MBIIJIICHUE TIPpH

c(OPMUPOBAHHOCTh 3HAHUH O MECTe H
ponu OHWOJIOTMM B CHCTEME HAyIHOTO
3HaHMS; (YHKIUOHAJIBHOW TI'PaMOTHOCTH

YECJIIOBCKa JJIs1 peUICHUA JKHN3HCHHBIX
npo0eM;

c(OPMUPOBAHHOCTh YMEHHSI PACKPHIBATH
coJiepiKkaHue OCHOBOIIOJIATAFOLIHX

OMONIOTMYECKNX TEPMHHOB W TOHSTHI:
JKM3Hb, KJIETKA, TKaHb, OpPraH, OPTaHM3M,
BUJI, TIOMYJISIIUS, 3KOCHCTEMa, OMOIEHO3,
omocdepa; metabonm3M (0OMEH BEIIECTB U
IpeBpallleHue  JHEpruu),  IOMeocTas’
(camoperymsnus),  OWocwHTe3 — Oenka,
CTPYKTYpHasi OpraHU3aIInsl )KUBBIX CHCTEM,
JIUCKPETHOCTb, CcaMOperyJsIus,
CaMOBOCTIPOM3BEZICHHE  (PEenpoIyKIHus),
HaCIIeICTBEHHOCTb, WU3MEHYHMBOCTb,
9HEPro3aBUCHMOCTb, POCT ¥ Da3BHUTHE,
YPOBHEBast OpraHHU3aIINsL;
c(OPMUPOBAHHOCTE YMEHHSI PACKPHIBATDH
coJiepyKaHne OCHOBOIIOJIATAFOLITNX
OMONIOTMYECKNX TEOPUH W THUIOTE3:
KJIETOYHOM, XpOMOCOMHOM, MyTallMOHHOMH,
HBOJIIOLMOHHOM, IPONUCXOKACHHS KU3HU U
YeJI0BEKa;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPHIBATH
OCHOBOIIOJIAraromine Onosorn4eckne
3aKoHBI U 3akoHoMepHocTH (I. Mennens,
T. Moprana, H.1. Basunoga, O. I'exkens,
®. Mromnepa, K. bspa), rpanumsr nx
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PCHICHUH KU3HCHHBIX HpOGJ’IeM

0) 0a3zoBbIe HCCJIe0BATEIbCKUE
AefcTBUSA:

- BIIAJICTh HaBBIKAMU yaeOHo-
HCCIIEI0BATEIbCKON u MIPOEKTHOM
NESITeTPHOCTH,  HABBIKAMH  pa3pelleHHs
npobieM;

- BBIBJIATH NPUYMHHO-CJICACTBEHHBIE CBSI3U
M aKTyaJM3MpoBaTh 3ajady, BbBIIBUTaTh
TUNOTE3Y €€ PEelIeHUs, HAXOJUTh apTyMEHTHI
JUId Jl0Ka3aTelIbCTBA CBOMX YTBEPXKICHUMH,
3a/1aBaTh apaMeTphl U KPUTEPUH PELLICHHUS;
- aHaJIM3MpOBaTh MOJYYEHHBIE B XOJ€
pELICHUs 3aJaddl pPe3yabTaThl, KPUTUYECKH

OLICHUBATh nx JOCTOBEPHOCTH,
NPOTHO3UPOBaTh M3MCHEHHWE B  HOBBIX
YCIOBUSIX;

- yMeTh NEPEHOCUTh ~ 3HAHUSI B

TIO3HABATENILHYIO M TIPAKTHYECKYIO 00JIaCTH
KUBHCACATCIbHOCTH,

- YMETb MHTETPUPOBATH 3HAHUSA U3 Pa3HBIX
MPEIMETHBIX 00JacTeH;

- BbBIIBUT'aTh HOBBIC nuacu, HpeﬂHaFaTl)
OpI/IFI/IHaHLHI)Ie noaxoabl U peH_IeHI/IH;

-  CHOCOOHOCTP HX HCIOJIB30BaHUS B
TI03HABATENILHOM M COIMAIBHOM MPaKTHKE

MPUMEHUMOCTH K XMBBIM CHCTEMaM;
nproGpereHue OIIBITA  IPUMEHEHHS
OCHOBHBIX METOJOB HAy4YHOTO HO3HAHW,
UCTIONB3YEMBIX B OHMONOTHH: HAaOIFOIEHUS
U ONUCAHMS JKUBBIX CHCTEM, IPOLECCOB U
SBIICHUH; OpraHM3allid W IPOBEICHHS
OHOIIOTrMYECKOro 9KCIICPUMEHTA,
BBIJIBIDKCHUS THUIOTES, BBISIBJICHUS
3aBUCHUMOCTH  MEXIy  HCCIEAyeMBbIMU
BEJINYNHAMH, OOBSCHEHUS] MOJTYYSHHBIX
pe3ynbTaToB M (HOPMYIUPOBAHUS BEIBOJOB
C HCIOJNB30BAHWEM HAYYHBIX TOHSTHH,
TEOpHH U 3aKOHOB;
c(OpPMHUPOBAHHOCTS  yMEHUS
CYIIECTBCHHbIC  INPU3HAKH  BUPYCOB,
KIETOK  NPOKapHOT M JYKapHOT;
OJHOKJIETOYHBIX M  MHOTOKJICTOYHBIX
OpraHU3MOB, BHIOB, OHOICOIICHO30B U
IKOCHCTEM;  OCOOCHHOCTH  MPOLECCOB
oOMeHa BEILeCTB U MPEBpalleHHs SHEPTUU
B KJIETKE, ()OTOCHHTE3a, MUIACTUYECKOTO U
9HEPreTUYECcKOro OOMeHa, XeMOCHHTE3a,
MUTO3a, Meiio3a, OIJIOIOTBOPEHUS,
pa3BUTHUA )44 Pa3MHOXKECHU,
WHJMBUIYaJIbHOTO PasBHTHA OpraHH3Ma
(oHTOTCHE3a), OOPHOBI 32 CYIIECTBOBAHUE,
€CTECTBEHHOr0 0TOOpa, BUI000pa30BaHHUs,
NPHCIOCOOIICHHOCTH OPraHU3MOB K cpesie
oOHTaHUA, BITUSTHUS KOMIIOHEHTOB
9KOCHCTEM, aHTPOIOTCHHBIX U3MCHEHHH B
JKOCUCTEMAaX cBOEH MECTHOCTH,
KPYroBOpOTa BEUIECTB M IIPEBpAILCHUE
sHepruu B Ouocdepe;

c(hOPMHUPOBAHHOCTh ~ YMEHHSI  pelaTh
Ouonoruyeckue  3ajadd,  COCTaBIISThH
TCHOTUIINYCCKUE CXEMbI CKPCIIUBAHUA JIJId
Pa3HBIX THIIOB HACJICIOBAHHS NPH3HAKOB Yy
OpraHU3MOB, COCTABJIATH CXEMBI IIepeHOCa
BEIIECTB U YHEPIHU B DKOCHCTEMaX (Lernu
NHUTAHUsL, MUIIECBHIC CETH)

BBIICTIATH

OK 02. Ucnonp3oBaTh
COBPEMEHHBIE CPEICTBA
TIONCKA, aHANIN3a U
HUHTEPIPETANNN
nHQOPMALIUHU U
MHPOPMALMOHHBIE
TEXHOJIOTHH IS
BBINOJIHEHHSA 3a71a4
npodeccroHabHOM
JIeSITETbHOCTH

B 06s1acTH HEHHOCTH HAYYHOI'O MIO3HAHUS:
- copMHPOBAaHHOCTH  MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOU MPaKTHUKH,
OCHOBAaHHOTO  Ha  JWajore  KyJbTyp,
CIOCOOCTBYIOIIETO  OCO3HAHUIO  CBOETO
MeECTa B MOJIMKYJIbTYPHOM MHMPE;

- COBEpUICHCTBOBAHUE  A3BIKOBOI 51
YUTATEJIbCKOM KYJIbTYpPbl Kak CpelicTBa
B3aUMOJECHCTBUS ~ MEXAy  JIOJbMHU U
MO3HAHUS MUPA;

- OCO3HaHME LEHHOCTH Hay4HOUI
JIeSITENIbBHOCTH, TOTOBHOCTH OCYULIECTBIIATH
MPOEKTHYIO u HCCIIeI0BATENLCKYIO
JACATCIBHOCTh HHAUBUAYAJIBHO U B TPYIIIIEC,
OBiajieHNe YHHBEPCAJIBHBIMH  YIEOHBIMHU
IIO3HAaBAaTCJIIbHBIMHU JleﬁCTBPIﬂMPI:

B) padora ¢ unopMmanmeii:

- BJIaACTh HaBBIKAMHU TMOJTYYCHUA
I/IH(bOpMaI_H/H/I 13 UCTOYHHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEJIBHO ~ OCYILECTBIISITH  IOHUCK,
aHAJIN3, CUCTEMATHU3ALMI0O U UHTEPIPETALUIO

c(OPMUPOBAHHOCTE YMEHHH KPUTHYECKH
OLIEHMBATh MH(POPMAIHIO OHOJIOTHIECKOTO

coJiepKaHus, BKJIFOYAOIIYIO
TNCEBAOHAYYHBIC 3HAHWUA U3 pas3IMYHbIX
HACTOYHUKOB (cpencTBa MaccoBOM
nHpOpMaLNH, Hay4YHO-TIOMYJIIPHBIE
MaTepHuabl); WHTEPIIPETUPOBATH
ITHYECKHE ACTIEKTHI COBPEMEHHBIX

HCCIIEJIOBAHUA B OHOJIOTHHM, MEIUIMHE,

OHMOTEXHOJIOTNY; paccmarpuBaTh
r700aIbHBIE  DKOJIOTHUECKHE MPOOIJIEMbI
COBPEMEHHOCTH, (dopMupoBath o
OTHOIIEHHIO K HHUM  COOCTBEHHYIO
MO3ULHUIO;

chOpMHPOBAHHOCT, YMEHHUU CO37aBaTh
CO6CTBeHHBIe IMUCBMCHHBIE W YCTHBIC
COOOIIEHNsT HAa OCHOBE OWMOJOTHUYECKOM
I/IHq)OpMa[H/II/I N3 HCCKOJIbBKUX HMCTOYHHUKOB,
rPAaMOTHO  HWCIIOJIb30BaTh  MOHATHIHBIN
arnmapar OMOJIOTHH




nHGOpMaLMK pPa3IMYHBIX BHIOB U (OpM
MPECTABICHHUS;

- CO3[aBaTh TEKCTHI B Pa3NUHBIX (opMaTax
C yd4eTOM Ha3HaueHWs WHQOPMALMH W

IIETIEBOH ayJUTOPHH, BBIOHpas
ONTHMAIBHYI0 (OpPMYy TMpPEACTaBICHUS |
BU3yaIN3aliH;

- OLICHUBATh JOCTOBEPHOCTH, JETUTUMHOCTH
UH(POPMAIIUY, €€ COOTBETCTBUE MPABOBBIM U
MOPaJIbHO-3THYECKUM HOpMaM;

- UCIIOJIb30BaTh CPEICTBA HH(POPMAIIMOHHBIX
U KOMMYHHUKAI[MOHHBIX  TCXHOJOTMHA B
pCIlICHHH KOTHUTHBHBIX, KOMMYHUKATHBHBIX
W OpPraHW3aIOHHBIX 3a/1a4 C COOJIOICHUEM

TpeboBaHuit JPrOHOMHUKH, TEXHUKH
0€301IaCHOCTH, TUTHEHBI,
pecypcochepekeHus, MPaBOBBIX u

ITHYECKUX HOPM, HOPM HH(OPMAIMOHHOMN
0€301IaCHOCTH;
- BIIQJCTh HABBIKAMH pPAcClO3HABaHUS U

3aUTHl  MHpOPMAIMK, WHPOPMAIMOHHOM
6€3011acHOCTH JIMYHOCTH
OK 04. Dddexrusno | - TOTOBHOCTh K CaMOpPAa3BHUTHUIO, | IPHOOpeTeHNe OTIBITA IPUMEHEHHUS
B3aUMOJICHICTBOBaTh ¥ | CAMOCTOSATEILHOCTH M CAMOOIIPE/IEIICHUIO; OCHOBHBIX METOJIOB Hay4YHOTO MO3HAHWS,
paboTaTh B KOJUIEKTHBE U | -OBJaJCHUE HaBbIKaMU y4eOHO- | UCTIONIb3yeMbIX B OMOJIOrMHU: HaOIOJCHUS
KOMaHJIe HCCIIe IOBATEIIBCKOT, HPOCKTHOM U | U ONUCaHHs KUBBIX CHCTEM, IPOIECCOB U
COLIMANIbHON JIeATEIBHOCTH; SBIICHUI; OpraHM3allid W TPOBEICHHS
Osiagenne YHHBepCaJbHbIMHM | OHOJIOTHYIECKOTO IKCIICPHMEHTA,
KOMMYHHKATHUBHBIMH J1eiiCTBHSIMM: BBIJIBIDKCHUS THIIOTES, BBISIBJICHUS
0) coBMecTHas /1eATeJbHOCTD! 3aBUCHMOCTH  MEXIY  HCCICIyEeMBIMU
- IOHMMATh U HCIIONb30BATh MPESUMYIIECTBA | BEIMYNHAMH, OOBACHCHUS MOJYYCHHBIX

KOMaHHO! U WHAWBUIYaJIbHONW PabOTHI;

- [IPUHUMATh Leu COBMECTHOM
JeATEeIIbHOCTH, OpTraHU30BBIBAaTh u
KOOPAMHUPOBATH JieficTBUA o ee

JIOCTIDKEHHUIO: COCTaBJISATh IUIAaH JEHCTBUH,
pacrpefensaTb poiau C Y4YEeTOM MHEHUH
Y4aCTHUKOB 00CyKaaTh pe3yNbTaThI
COBMECTHOH paboTHI;

- KOOPJWHHUPOBATH W BBIONHATH paboOTy B
YCIIOBUSIX ~ PEAIbHOIO, BHPTYaJIbHOIO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBHS;

- OCYILECTBIISITh MTO3UTUBHOE
CTpaTeruuecKoe TMOBEACHUE B Pa3IUUHBIX
CUTyalusx, IIPOSABJIATH TBOPYECTBO u
BooOpakeHne, ObITh MHUITUATUBHBIM
OBaanenue YHHUBePCAJIbHbIMHU
PeryJjasiTUBHBIMU J€lCTBUSIMU:

r) IPpUHSITHE ce0s U PYTHUX JIKO/Ieii:

- MPUHUMATh MOTUBBI U apryMEHTHI JPYIHX
moaei npu aHaIu3e pe3yJIbTaToB
JIeSITeIbHOCTH;

- MpHU3HABaTh CBOE MpPAaBO M MPaBO JPYrHX
JIIOJICH Ha OINOKH;

- pa3BUBaTh CIHOCOOHOCTH TOHUMAaTh MUD C
MO3UIIMH JIPYTOTO YEJIOBEKa

pe3yabTaTOB U (POPMYITHPOBAHUS BHIBOJIOB
C HCIHOJIb30BAaHUEM HAYUYHBIX MOHATHUH,
TEOpHUIl U 3aKOHOB

OK 07. ConeficTBOBaTH
COXpaHEHHIO
OKpY>Karolleil cpeipl,
pecypcocOepexeHuto,
MIPUMEHSTH 3HAHUS 00
W3MCHCHHU KJINMATa,

B 06J1acTH 3K0J10rHYeCKOro BOCIUTAHUS:

- c(OpPMHPOBAHHOCTH 3KOJIOTUYECKOM
KYJbTYpbl, IOHUMaHHUE BIMUSAHUS COLUATIBHO-
SKOHOMHYECKUX IPOLECCOB HAa COCTOSHUE
MIPUPOTHOM 51 CcolMaIbHON cpensl,
OCO3HaHUe rI100aTBHOTO Xapakrepa

c(hOpMHPOBAHHOCTh, YMEHHS TNPUMEHATH
l'IOJ'lyquHBIe 3HAHUSA I 06’I)SICH€HI/I${
OMOJIOTHYECKUX TIPOIIECCOB U  SBIICHUH,
JJIA l'lpI/IHHTI/IH HpaKTI/I‘{eCKI/IX pemeHHﬁ B
MOBCETHEBHOM KU3HHA c LIEJIBIO
obecrieueHus 0€e30IacHOCTH CBOETO
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NPUHLUIIBI OEPEKINBOTO
MPOU3BOJICTBA,

3¢ dexTHBHO
JIEUCTBOBATH B
Ype3BbIUANHBIX
CHUTYaIISIX

9KOJIOTMYECKHX MpobIem;

- IJJAaHHPOBaHWME W  OCYIIECTBICHHUE
JIEUCTBUI B OKPYXKAIOIIEH cpefie Ha OCHOBE
3HaHWsSL LEeJed  yCTOWYMBOIO  pa3BUTHSA
YeIIOBEUECTBRA;

aKTHUBHOE HETIpUSATHE JIEACTBU,
MIPUHOCAIINX BPEJ OKpYyKaloIie cpene;

- yMEHUe MIPOTHO3UPOBATH
HeOIaronpusTHoIe 9KOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMbIX JeiCTBUI,
HpPeJOTBPALIATh UX;

- pacliUpeHHe  OIbITa  JAEATENIbHOCTH
9KOJIOTUYECKOM HaIpaBIeHHOCTH;

- OBIIQZICHUE HaBBIKAMH yaebHo-
HCCIIEI0BATENIBCKOH, IIPOEKTHOMN u
CONMAIEHON JAEATENbHOCTH

3M0POBbSI U 3JI0OPOBbS  OKPYKAIOIIUX
Monel, coOMoIeHusT 370pOBOro  00pasa
JKH3HH, HOPM TPAMOTHOTO IMOBEACHHS B

OKpYyXarouieu MIPUPOIHOI cpene;
MOHNMaHHe HEOOXOANMOCTH
UCTIONIb30BaHUS JIOCTHXCHUH

COBpPEMEHHOW OMOJIOTHH U OMOTEXHOJIOTHI
JUISl pallMOHAIBHOTO MPUPOJIOTIOIb30BaHUS

[IK 4.3. OcymecTBiiTh
OLICHKY BBITIOJIHCHUS
TpeboBaHMil MpaBHII
OXpaHbl Tpya 1
[IPOMBIIIICHHON
6e30macHoCTH
00CcTy)KUBAIOIIETO
nepcoHana
TCIIOTCXHUYCCKOI'O
000pyIOBAHUS U CUCTEM
TETIO» U
TOIUTMBOCHA0)KEHHS

OBageHre YHHUBEPCATBHBIMH  yICOHBIMHU
MTO3HABATEILHBIMU IEHCTBUSIMU:

a) 0a30BbIC JIOTHICCKUE TCHCTBHUSA:

- BHOCHTh KOPPEKTHBBI B JEATEIbHOCTH,

OLICHUBATh COOTBECTCTBHEC PE3yIbTAaTOB
oeisaMm, OLICHUBATb PHUCKU HOCHC[[CTBI/Iﬁ
JIESITEIbHOCTH;

0) 6a30BbIC UCCIICIOBATEIBCKHIE ACUCTBUS:

- YMETH TIEPEHOCUTH 3HAHUA B

MO3HABATCIbHYIO W HNPAKTHYCCKYIO obnactu
KU3HCACATCIbHOCTH.

- BIIAZIETh CUCTEMON 3HAHHWI 00 OCHOBHBIX
METO/IaX HayJHOT'O IIO3HAHNUS,;

- cOpPMHUPOBATH YMEHHS CO31aBAThH
COOCTBCHHBIE MMCHMEHHBIE M YCTHBIC
co00IIeHNs1 Ha OCHOBE MH(OpMALIUK U3
HCCKOJIbKHUX HCTOYHHUKOB

- c(OPMHUPOBAHHOCTSH --TIPEJICTABICHUH O
MecTe OHOJIOTHH B COBPEMEHHOM HayuHOMH
KapTUHE MHpA, B PO(eCcCHOHATbHON

JIeSITEITIbHOCTH;
MIOHNMaHHe pomm Ouonornn B
¢dbopMupoBaHUH Kpyrosopa u

(YHKIIMOHATEHONH TPaMOTHOCTH 4YEJIOBEKa
JUISL PEIICHUS TIPaKTUYECKUX 3a/1ad, B TOM
qHcie npodeccruoHanbHON
HalpaBJICHHOCTH




2 CTPYKTYPA U COAEPKAHUE OBIIEOBPA3OBATEJBbHOM JUCITATLIAHBI

2.1. O6bem 0011€00pa30BATENBbHOIN TUCHUIIJIMHBI M BU/ABI Y4e0HOI padoThI

Buj yueOHoi1 padoThI

O0bem B yacax, BCero

1 cemectp BCEI'O, B T.u.: 32
OCHOBHOe cO/Iep:KaHue, B T.4.:

Jlexyuu 19
Ilpaxmuueckue 3anamusi 12
Jlabopamopnvie 3anamus -
Koncynemayuu -
IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKAHME, B T.4.: -
Jlexyuu

Ilpakmuueckue 3anamus -
Jlabopamopnvie 3anamus

WHAMBHAYAIBHBII IPOEKT (Oa/nem)’ HET
IIpome:xxyTouHasi arTecTanus /Apyras (popmMa KOHTPOJIsA 1
2 cemectp BCEI'O, B T.4.: 48
OCHOBHOe cO/Iep:KaHue, B T.4.:

Jlexyuu 27
Ilpakmuueckue 3anamus 6
Jlabopamopnvie 3anamus

Koncynomayuu -
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHME, B T.U.: 14
Jlexyuu 4
Ipaxmuyeckue 3anamus 10
Jlabopamopnvie 3anamus

NuauBuayanbHbIil NPOEKT (Oa/Hem) HET
IIpome:xxyTounas arrecranus (AuddepeHHPOBaHHBIN 3a4eT 1
BCEI'O no aucumniinHe, B T.4.: 80
OcHoBHoOe€ cojepkaHue, B T.4.:

Jlexyuu 46
IIpakmuueckue 3anamus 18
Jlabopamopnvie 3anamus -
Koncynemayuu -
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHME, B T.U.: 14
Jlexyuu 4
IIpakmuueckue 3anamus 10
Jlabopamopnvie 3anamus

IIpome:kyTouHas aTTecTalNs 2




2.2 TemaTn4eCcKHUii IJIAH U COJIePKAHHUE Y4eOHOM TN CIUIIITHHbI

dopmMupyemblie
HaumeHoBaHue Conep:xkanue yuyeOHOro Mmarepuasa (0OCHOBHOE U npocbeccngnanbﬂo OpHeHTHpPOBaHHOe), | O0beM O e—
pa3iesioB U TeM U NPaKTHYeCKHe 3aHATHS, IPUKJIATHON MOAYJIb 4acos
1 2 3 4
1 CEMECTP BCEI'O 32
OcHOBHOe co/Iep:KaHue
Pa3ned 1. buonorns kak Hayka. ZKuBble cuCTeMbl H HX OPTaHU3ALHSA 2
Tema 1.1. Copep:xanne yaeOHOro MaTepuana
buonorus buonorus — Hayka o xuBoil npupoae. CBa3u 6MONIOTUU ¢ OOLECTBEHHBIMU, TEXHUYECKUMHU U
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMH, (GHI0CO(pHEH, pEUTHen, STUKOM, 3CTETUKON U MPaBOM.
OOmas Ponp Ouonorun B (QOpMHUPOBAHUM COBPEMEHHOW Hay4yHOM KapTuHbI Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTUYECKUX HAYK.
KU3HU Metoabl MO3HAaHUS >KUBOM MpHUpOAbl (HAOIIOAEHUE, SKCIIEPUMEHT, ONMCAaHUE, U3MEPEHHUE, OK-02
KJaccu(uKanus, MOICITMPOBAHUE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).
JKuBble cucteMsl (OMOCHCTEMBI) KaK MIpeaMeT u3ydeHus ouonorun. OTanuue )KUBbIX CUCTEM
0T HeopraHuueckoil npupozsl. CBoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue.
YpoBHH OpraHM3alyH ouocucrem: MOJIEKYJISIPHO-T€HETUYECKHH, KJIETOYHBIH,
OpPTraHU3MEHHBIN, TOMYJIAINOHHO-BHIOBOM, 3KOCHCTEMHBIH (OMO - TEOICHOTHYECKUIN),
onocdepHbIi
Jlekums Ne 1 «buonorus B cucreme Hayk. OOI1ast XapakTepUCTUKA KUZHI» 2
Pa3nes 2 XuMH4YEeCKHH COCTAB M CTPOCHHE KJICTKH 10
Tema 2.1. Coneprxkanne y4eOHOro MaTtepuasia 4
XUMHUYECKUH cOCTaB | XUMUYECKUN COCTaB KJIETKU. XMUMHYECKHE 3JIEMEHTHI: MAaKpO3JIEMEHThl, MUKPOAJIEMEHTHI.
kjeTku. Bona Bonga m muHepanpHble BemiecTBa. @YHKIIMM BOJABI U MUHEPAIbHBIX BEIIECTB B KIETKE.
U MUHEpaJIbHBIE ITonnep>kaHue 0OCMOTHYECKOTo OaiaHca
BeIIeCTBA Jlexnus Ne 2 «XuMuuecknii coctaB KIeTKu. Boga 1 MUHEpabHbBIE BEIIECTBA» 2
IIpakTnyeckoe 3ansitue Ne 1 «buosmornueckas posib MHUHEPAJIbHBIX BELIECTB B 2
00ecreYeHnn KHU3HEACSITEIbHOCTH OpPraHU3MOB, IPOSIBICHUSA aucOagaHca MHUHEpaJbHBIX
3JICMEHTOBY» OK-01, OK-02,
Tema 2.2. Copep:xaHue yueOHOro MaTepuasna 2 OK-04




buonornuecku
Ba)KHBIE XUMHUYECKHE
COEeIUHEHUS

benxu. CocraB u cTpoeHne 0enkoB. AMUHOKHCIOTEI — MOHOMEpHI OenkoB. Hezamenumbie u
3aMEHUMBIC aMHHOKHUCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBOMU
MOJICKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTHUYHAsI CTPYKTypa). XUMHUYECKUE
cBoiictBa OenkoB. buomorndeckue ¢yHkiun OenkoB. DepMeHTHI — OHOJOTHYECKHE
karanu3aropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CHeuu(UIHOCTb.
Kodepmentsl. Butamunbl. Otinuunst epMEeHTOB OT HEOPraHUYECKUX KaTaau3aTOPOB.
VYraeBoasl: MOHOCaxapuabl (II0K03a, pubo3a M Ae3okcuprbo3a), Aucaxapuabl (caxaposa,
JIAKTO3a) M TOJHcaxapubl (Kpaxmall, TNIMKOTeH, LeJUlioyio3a). buomorndeckue ¢yHKIMH
yrneBonoB. Jlumuasl:  Tpurimmuepuns, Gocomunuasl, crepounsl. ['mapoduisHO-
ruapodoOHbie cBoiicTBa. buonormueckue ¢yHkuMu JunuAoB. CpaBHEHHE YIJIEBOOB,
OEIKOB W JUMNHIOB KaK MCTOYHHMKOB sHepruu. Hyknemnoseie xucnotsl: JIHK u PHK.
Hyxneotuasl — MoHOMepbI HyKIeMHOBBIX kKucioT. Ctpoenne u Gpynkuuu JJHK. Ctpoenue u
¢ynkuun PHK. AT®: crpoenne u GyHKIUU

Jlexknua Ne 3 «brnonornyecku BaKHbIE XUMHUYECKIE COCAUHCHU A

N

Tema 2.3.

CrtpyKTypHO-
dbyHKIIMOHATBHAS
OpTaHHU3aIHs KICTOK

Copep:xanue yueOHOro MaTepuana

Hurtonorus — Hayka o kierke. Kinerounas Teopust — mpuMep B3auMOJACUCTBUS UeH U (HaKToB
B Hay4YHOM IIO3HAHUU. MeTo/bl U3y4eHUs KIETKU.

Krnerka kak nenoctHast xuBasg cucrema. OOlue Npu3HAKU KJIETOK: 3aMKHYTasl HapyKHas
MeMmOpaHna, monekynsl JJHK kak reneTnueckuil anmnapar, cucTeMa CUHTe3a Oeka.

Tunsl  kaeTok: dykapuoTHueckas U npokapuornyeckas. (OCOOEHHOCTH  CTPOEHHUS
npokapuoTuueckon kieTku. Kierounas crenka Oakrepuil. CTpoeHue 3yKapuOTHYECKOMH
KJIeTKU. OCHOBHBIE OTJIMYHUS PACTUTENbHOM, )KUBOTHOU M rpuOHON KieTku. [loBepXHOCTHBIE
CTPYKTYpbl KJIETOK— KIJIETOYHas CTEHKa, MNIMKOKaIWKe, uX ¢(yHkuuu. [lnasmaruyeckas
MeMOpaHa, ee CBOMCTBA U ()YHKIIUH.

[Mutormasma u ee opra"ouabl. OgHomemOpaHHble opranoujsl kietku: OIIC, ammapar
l'onpmxu, musocombl. [1oayaBTOHOMHBIE OpPraHOWIBI KJIETKHA: MHUTOXOHJPHUH, IUIACTHIBI.
[Ipoucxoxxaenne MUTOXOHApUH M TwacTul. Buasl mmactuna. HememOpaHHbIE OpraHoubl
KJIETKA: pUOOCOMBI, KJIETOYHBIA LEHTpP, UEHTPUOIM, PECHUYKH, >KIYTHUKU. DYyHKIHUU
OpraHOMIOB KJIETKU. BKiltoueHus.

SAnpo — perynsaropubslii eHTp kieTku. CTpoeHue siapa: sijaepHas 000Ji0uKa, KapHoIlja3Mma,
XPOMATHH, SAPBIIIKO. XpPOMOCOMBI. TpaHCIIOPT BELIECTB B KIIETKE

Jleknus Ne 4 « CtpykTypHO-(YHKIIMOHATBEHAS OpPTraHU3aIsl KICTOK»

IIpakTnuyeckoe 3ansitue Ne 2 «l3ydeHue CTPOEHHUS KIETOK PACTEHWH, *XUBOTHBIX W
OaxkTepuil O]l MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U X OMHCAHHUE»
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[Tpuobperenue onbiTa NPUMEHEHHUS TEXHUKU MUKPOCKOIIMPOBAHUS TPH BBHITIOJTHEHUU
1a00paTOPHBIX padoT:

[ToaroroBka MUKpoOMpenapaTroB, HAOJIIOJCHWE C TIOMOIIbI0 MHKPOCKONA, BBHISBICHHE
pa3IM4mii MEXTy U3y4aeMbIMU 00beKTaMH, (HOPMYIHPOBAHNE BBIBOJIOB

Pazgea 3. dKusueaeaTeIbHOCTh KJICTKH

Tema 3.1.
OOMEH BelIeCTB U
MpeBpaICHIE
SHEPTUU B KJICTKE

Coneprkanue y4eOHOro MaTepraia

OOmMeH BemiecTB, WKW METab0IU3M. ACCUMUIIALINSA (TUTACTHYECKUI OOMEH) U AUCCUMUIISIUS
(oHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €AMHOrO Tporecca MeTabonuszMa. Poib 3aKoHOB
COXpaHCHHS BEIIECTBA W SHEPrUM B TOHUMaHWU MeTabosm3ma. Tunbl OOMEHa BEIIECTB:
aBTOTPO(HBIA U reTepoTpodHBIA. Poib (epMEHTOB B OOMEHE BEUIECTB M IMPEBPAICHUH
sHeprun B Kiertke. DorocuHTe3. CBeToBass M TeMHOBas (a3bl QorocuHTe3a. Peakuuu
¢dorocuntesa. dpdexkruBHOCTH PoTOCHHTE3A. 3HAUCHHE (POTOCUHTE3A IS )KU3HU Ha 3emIle.
Bnusiaue ycioBuit cpeipl Ha (POTOCHHTE3 U CIIOCOOBI MOBBINICHUS €0 MPOJIYKTHUBHOCTH Y
KyJIbTYPHBIX pAacTeHM. XeMOCHHTE3. XEMOCHHTE3Upylollue OakTepuu. 3HAYCHUE
XEMOCUHTE3a AJIs KU3HU Ha 3emiie.

DOHepreTudyeckuii OOMEH B KJeTKe. Paciieniienne BenecTs, BEICICHUE U aKKyMYJIMPOBaHHUE
SHEPrUU B KIIETKE. DTalbl 3HEPreTHUecKoro ooOMeHa. [nmkoiu3. BpokeHue W ero BHIBIL.
Kucnoponnoe okucnenue, win KietoyHoe asixanue. OxucnurensHoe (pocdopummpoBanme.
D PeKTUBHOCTD HIHEPTETHUECKOT0 OOMEHa

Jlekums Ne 5§ «OOMeH BeliecTB U IPEBPAIIEHUE SHEPTUU B KIIETKE»

Tema 3.2.
Bupycst

Copep:xanne yueOHOTo MaTepuana

Hexknerounsie ¢popmbl xku3Hu — Bupychl. ctopust otkpeitus Bupycos (/1. U. MBaHoBCKuit).
OCoOeHHOCTH CTPOCHMS M )KU3HEHHOTO 1MKJIa BUpycoB. bakrepuodaru. bonesnu pactenui,
KUBOTHBIX M YEJIOBEKA, BbI3bIBaeMble BUpycaMu. Bupyc nmMmmyHoaedpunura yenoseka (BIY)
— Bo30ymutens CITM/a. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUM

Jleknms Ne 6 «Bupycs»

IMpakTuyeckoe 3ansaTHe Ne 3 «Hekierounbie pOPMBI KUZHN)
W3ydeHue noHsATHE BUpYca, €ro cTpoeHue. BinsHue Ha oprann3m yenoBeka. CpaBHUTENbHBIN aHAIN3

OK-01, OK-02,
OK-04

Pa3znen 4. Pa3zMHO:KEHHNE U HHAUBUAYAJIBLHOC Pa3BUTHEC OPTraHU3MOB

Tema 4.1.
JKU3HEeHHBIN UK
KJIETKHA

Conepikanuie yaeOHOro MaTepuana

Knerounslifi 1uKI, WIM KU3HEHHBIA LUK KieTku. MHtepdaza m muto3. Ilpouecchl,
npoTekaromue B uHTepgasze. Permukanus — peakuus marpuunoro cunreza JJHK. Ctpoenue
XpoMOcOM. XPOMOCOMHBII Ha0op — KapuOTHUI. JIMITONIHBIN U TaIUIOUAHBIA XPOMOCOMHBIE
Habopbl. XpomaTtunapl. lluTomornueckue OCHOBBI Pa3sMHOXKEHHS M HMHIUBHUIYaJIbHOTO

OK-01, OK-02,
OK-04
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pazButug opraHusMoB. Jlenenue kinerkm — wmuTo3. Cragum wMurtosza. Ilponeccsl,
MPOUCXOJSIIME Ha Ppa3HbIX CTagusAX MHUTO3a. bHojmormyeckuii cmbica  MHUTO3a.
[Tporpammupyemasi rudesb KJICTKH - alloITo3

Jleknusa Ne 7 «Ku3HEHHBIN LIUK KIETKWN»

IMpakTnyeckas padora Ne 4 «CpaBHuTeabHbIN aHaan3 Muro3a u Meiioza»
Onpenenenue cranuii Muto3a u Meiio3a. Mx onucanue u cpaBHeHue. OnpenenaeHue cTaaui
MHTO3a U MeHo3a.

Tema 4.2.
®dopMbI pa3MHOKEHUS
Y MH/IUBH]IyaJIbHOE
pa3BHUTHE OPTaHU3MOB

Conepkanue y4eOHOro MaTepHuaia

®opMbl pa3sMHOXKEHUST OPraHU3MOB: Oecrosnoe U nojaoBoe. Bupl 0ecnonaoro pa3MHOKEHUS:
JIeTICHUE HAABOE M MIOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHNEe, BET€TaTHBHOE
pazMHOKeHHE. MICKycCTBEHHOE KIIOHUPOBAHUE OPIaHU3MOB, €r0 3HAYCHUE VIS CEICKLUU.
[TosnoBoe pa3mMHOKeHUE, ero oTauuus oT Oecronoro. Meio3. Cragun meiio3a. IIpoueccsl,
mpoucxojsamue Ha craausx Menosa. lloBenenume xpomocom B Mmeiosde. Kpoccunrosep.
Bronornveckuii cMbICHT U 3HaUeHHE MeHo3a. ['ameToreHne3 — nporecc 00pa3oBaHUs MOJIOBBIX
KJICTOK y >KUBOTHBIX. [losioBBIE Jkee3bl: CEMEHHUKH U SsuuHuKU. OOpa3oBaHUe U pa3BUTHE
IOJIOBBIX KIETOK — raMeT (CIepMaro30u[, SHMLEKIeTKa) — CIepMAaTOreHe3 U OOIEHE3.
Oco6eHHOCTH CTPOEHUS SHLEKIETOK U criepMaTo3ou10B. OmiogorBopenue. [laprenorenes
WuuBuayanbHoe pa3BUTHE (OHTOreHe3). DOMOPHOHAIBHOE pa3BUTHE (IMOpUOreHe3). DTarbl
SMOPHOHAJIILHOTO PAa3BUTUS Yy [O3BOHOYHBIX JKMBOTHBIX: JpOOJEHHE, TracTpyssuus,
opradorene3. IloctamOpuoHanbHOe pa3BuTHE. TuUmbl MOCTIMOPHOHAIBHOIO Pa3BUTHSA:
npsMoe, HempsiMoe (JIMYMHOYHOe). BiusHue cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,
CIIOCOOHBIE BBI3BIBATh BpPOXKJIEHHBIE ypojacTBa. Poct u pasButue pacteHuil. OHTOreHes
LIBETKOBOT'O pacTEHUs: ABOWHOE OIUIOJOTBOPEHNE, CTPOCHUE CEMEHH, CTAUHU Pa3BUTHSI

Jleknust Ne 8 «DopMbl pa3sMHOKEHNS M MHAMBUIYAJIbHOE Pa3BUTHE OPTaHU3MOB»

Pa3nes 5. Hacsie1cTBEHHOCTh M H3MEHYMBOCTh OPraHU3MOB

(e}

Tema 5.1.
3aKOHOMEPHOCTH
HacJIeJOBaHUS

Coneprxkanne y4eOHOro MaTepuasia

[IpenMer u 3amauu TeHETUKH. POIb MUTONOTUU U SMOPUONOTHH B CTAHOBIICHUU T€HETUKH.
Bxrnag poccuiickux u 3apyO€XHBIX Y4YEHBIX B pa3BUTHE TE€HETUKH. METOIbl TE€HETHUKH
(TubpugONOTUYECKUH, LUTOTEHETHYECKH, MOJEKylIsapHO-reHeTHnueckuii). (OCHOBHBIE
TeHETUYECKHE TTOHATHUS. | eHeThuecKasi CAMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPEIIUBaHHUH.

3aKOHOMEPHOCTH  HAcleIOBaHWs  NpPU3HAKOB,  ycraHoBieHHble [.  Mengenem.
MonoruOpuaHoe CKpelmuBaHue. 3aKOH €AUHOO0O0pa3us THUOPHAOB TIEPBOTO TIOKOJICHHS.
[IpaBuno nomMuHUpOBaHUS. 3aKOH paCHICIUICHHUs TMPU3HAKOB. ['MIIOTE3a YHCTOTHI TaMer.
[TonHOE W HemosiHOE AOMHHHUpPOBaHHE. J[MTHOpUIHOE CKpelMBaHUE. 3aKOH HE3aBUCHMOTO

OK-01, OK-02,
OK-04
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HaCJICAOBaHHA TIPHU3HAKOB. ]_II/ITOFGHGTI/I‘-ICCKI/IG OCHOBBHI ,Z[I/II‘I/I6pI/II[HOF0 CKpCIIMBaHUs.
AHanuzupyromee ckpemuBaHue. lcnonb3oBaHHE aHATU3UPYIOMETO CKPEIIMBAHHUS IS
OIpeJIeJIeHUs] TEHOTUIAa 0COOU

IIpakTnueckas padora Ne 5«3aKkOHOMEPHOCTH HACIEAOBAHUSDY

Tema 5.2.
3aKOHOMEPHOCTH
U3MEHYMBOCTHU

Copep:xanue yueOHOro MaTepuana

N3menunBoCTh. BUibl N3MEHUMBOCTH: HEHACIIEICTBEHHAs U HacleACTBeHHas. Poib cpensl B
HEHACJIEeICTBEHHONM M3MEHYMBOCTH. XapaKTepPUCTHKAa MOAM(DUKALMOHHOW H3MEHYHMBOCTH.
BapuannoHHbIN psax v BapuanmoHHas kpusasd. Hopma peakiuu npusnaka. KosnuectseHHbIe
U KayeCTBEHHbIE MPU3HAKM U MX HopMma peakuuu. CBoiicTBa MOJU(PHUKALIMOHHON
U3MEHYUBOCTH.

HacnencrBeHHas, WM TreHOTMNHYECKas W3MEHYMBOCTh. KomMOuMHATHBHas M3MEHYMBOCTb.
Meiio3 u 1OJIOBOM mpoliecC — OCHOBAa KOMOWHATHMBHOM H3MEHYMBOCTH. MyTranuoHHas
n3MeHunBoCTh. Knaccudukanus myrauuii: TeHHbIE, XpOMOCOMHBIE, TeHOMHbIe. YacToTa u
OpUYMHBI  MyTanuid. MyrtareHnble  (akTopbl. 3aKOH TOMOJIOTHUECKHMX PSJIOB B
HaCJIEICTBEHHOU U3MEHUYUBOCTH
H. 1. BaBuiosa

Jlexkumsi Ne 9 «3aKOHOMEPHOCTH U3MEHYUBOCTI)

Tema 5.3.
['eHeTHKA yenoBEKA

Conepkanrie y4eOHOro MaTepuaia

I'eneruka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBbIE METOJbI TEHETHUKH YEJIOBEKA:
TFEeHEAIOTUYECKUM, OJNU3HEIOBBIA, ITUTOTEHETUYCCKUNM, OMOXUMUYECKUM, MOJIEKYISPHO-
reHeTudyeckuid. COBpEMEHHOE OIpEAeNICHHEe T'€HOTHUIIA: MOJTHOT€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUNHMPOBaHKE, B TOM uuciie ¢ nomoiisio [11IP-ananu3a. Hacnencreenusie 3a001eBaHus
YyeloBeKa: TeHHble O0Je3HH, OONEe3HW ¢ HACIeACTBEHHONW MPeApacroiioKeHHOCTHIO,
XpoMocoMHBIe 0o0se3Hu. ComaTHYecKue W reHepaTuBHbIE MyTaruu. CTBOJIOBBIE KIIETKH.
[TpuHmMnel  310poBOTO  00paza JKHU3HH, JMATHOCTUKH, TNPOPUIAKTUKA U JICUCHHUS
TEHETHYECKUX  Oomne3Hel.  MeauKOo-TeHEeTHYeCKOe  KOHCYJIbTUpPOBaHWE.  3HAUYCHHE
MEIUIIMHCKOW TEHETUKH B TMPENOTBPALICHUH W JIEYCHUU TEHETHYECKHX 3a00JIeBaHMiA
YyeJioBeKa

Jlekmusa Ne 10 «I'eHeTHKa 4YeTOBEKA»

IpakTuyeckasi pa6ora Ne 6 «CocTaBieHHE ¥ aHAJIU3 POJOCIOBHBIX YEIOBEKa»

N

IIpomMe:xxyTOYHAsI ATTECTALHUS MO TUCHHUILTHHE (KOHTPOJIbHAs pagoTa)

2 CEMECTP

| BCET'O

48

Paszned 6. DBoIlOMOHHAA OUOJIOTUS

Tema 6.1.

| Conepxanne yue6HOro MaTepuana

OK-01, OK-02,
OK-04
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DBOITIOLIMOHHAS
TEOpHS U €€ MECTO
B OnoJioruu

IIpennocsliky BO3HUKHOBEHMS SBOJIIOIIMOHHON TEOPUH. DBOJIOLMOHHAS TEOPUSI U €€ MECTO
B Ouonoruu. BiusHue 3BOMIOLMOHHONM TEOPUM Ha pa3BUTHE OMOJIOTMHM U JPYTHX Hayk.
CaupnerenbcTBa 3Bontonuu. [laneonronornueckue: nocaea0BaTeNbHOCTh NOSIBICHNS BUIOB B
[AJICOHTOJIOTUYECKOM JIETONUCH, NepexoiHble (GopMbl. buoreorpaduueckue: cxoIcTBo U
paznuune ¢ayH u GIop MaTEPUKOB U OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U PA3TUIUS
SMOPHOHOB Pa3HBIX BHUJIOB MO3BOHOUYHBIX. CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTHYHBIC, PYAMMEHTapHbIE OpraHbl, AaTaBU3MbL. MOJIEKYIIPHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHM3MOB HACIJIEZICTBEHHOCTH U OCHOBHBIX MeTa0OJMYEeCKHUX IyTed y Bcex
JKUBBIX OPTaHU3MOB.

OpomonmonHass teopus Y. Jlapsuna. IIpennochuiku BO3HUKHOBEHUS —JapBHHH3MA.
JIBIDKyIIEe CHJIBI HBOJIONMHM BUAOB 10 /[lapBuHy (M30BITOUYHOE pa3MHOXKEHHE MpU
OrPaHUYEHHOCTH PECYpCOB, HEONpenelEéHHas M3MEHYMBOCTh, 0OphOa 3a CyIIEeCTBOBAHUE,
€CTECTBEHHBIN 0TOOD)

Jlekuust Ne 11 «OBOJIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHUN» 2
Tema 6.2. Copep:xanue yueOHOro MaTepuana 2
MukposBonronus Cunrernueckas Teopust 3Boonuu (CTD) u €€ OCHOBHBIE TOJIOKEHUS. MUKPOIBOIIOIKS.
[TonynAuus Kak eIMHMIIA BUAA U SBOJTIOLIUH.
JBwxkynme cuibl ((aKTOPBI)IBOJIONMH BHAOB B MpHpoJAe. MYTalMOHHBIA Tpouecc M
KOMOMHATUBHAsT W3MEHUYUBOCTh. llomynsuuoHHble BONMHBI W apeiid reHoB. W3omsamus u
murpanusa. EctecTBeHHBIE o0TOOp — HampaBistomumid (akrop sBomonun.  Dopmbl
€CTeCTBEHHOT0 0TOopa. IIpucnocoOieHHOCTh OpraHu3MOB Kak pe3yjibTaT 3BOJIOLMU.
[Ipumepsl npucnocobseHuit y opranusmMoB. Apomopdo3bl W uAMoadantauuud. Bug u
BunooOpa3oBanue. Kpurepuu Buga. OcHOBHbIE (OpMBI BUJ000pa30BaHus: reorpapuueckoe,
9KOJIOTHYECKOE
Jlexnust Ne 12 «MuKpo3BOIIOLNSD) 2
Tema 6.3. Conepxanue yueOHOro MaTepuasa 4
MakposBonronus Maxkpospomtorusi. DopMbl IBOJIOLMU:  (QUIETHYECKAs, TUBEPreHTHas, KOHBEpreHTHas,
napauenpHas. HeoOpatumMocTh 3BOMIOIMN
Jlekums Ne 13 «Makpo3BorOIus» 2
Ipakrnueckas paGora Ne 7 «OmnucaHue MPHUCTOCOOJICHHOCTH OpraHu3Ma U e 2
OTHOCHUTEJILHOTO XapaKTepay
Pa3nes 7. Bo3HMKHOBeHHE ¥ Pa3BUTHE KU3HU Ha 3emuie 8 OK-01. OK-02
Tema 7.1. Coneprxanne y4eOHOT0 MaTepuasa 2 OI,(-O 4 ’
3apoxxaeHue JloHayuHBI€ NpEACTABIEHUS O 3apOXKIECHUU XU3HU. HaydHble rMIoTe3bl BOSHMKHOBEHMS
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" PAa3BUTHC KU3HU

KU3HU Ha 3emJie: abuoreHe3 U MaHCHepMus. XUMUYecKasi dBOTIONUs. AOHOTCHHBIN CHHTE3
OpraHWYECKHUX BEIIECTB W3 HEOPraHMYECKUX. OKCIHEPUMEHTAIbHOE MOATBEPKICHUE
XUMHAYECKOH HBoJIFOnMU. HavanbHble 3Tanbsl OHoJiornyeckoi ssosronmu. I'mnoresa PHK-
Mupa. PopMUpoBaHHE MEMOpPaHHBIX CTPYKTYp U BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBbie
KJIETKH U UX 3BONIONKA. DOpMHUPOBAHKHE OCHOBHBIX IPYIII KUBBIX OPTAaHU3MOB.

PazButue xu3Hu Ha 3emiie mo 3paM u nepuojam. Karapxeit. Apxeiickas U npoTepo3oncKas
opbl. Ilanmeo3oiickas spa u e€ mepuoabl: KeMOPHHUCKUN, OpPJOBUKCKHN, CHUIYPUHCKHUH,
JICBOHCKUM, KaMEHHOYTOJIbHBIN, TIEpMCKU. Me3030lcKas 3pa U €€ Mepuojibl: TPHUACOBBIM,
IOpCKU, MenoBou. KaitHo3olckass »pa M €€ NepuoAbl: IaJEOr€HOBbINA, HEOTCHOBBIN,
AQHTPOIIOI€HOBBIM.

Jlekums Ne 14 «3apoxaeHue U pa3BUTHE )KU3HI

Tema 7.2.
Cucrema

OpraHn4eCcKoro Mmpa.

Coneprxkanue y4eOHOro Marepuasia

Cucrema OpraHm4eckoro Mupa Kak OTpakeHHe 3BOJoLUU. OCHOBHBIE CHUCTEMATHUYECKHE
Ipynnbl OpraHU3MoOB. XapaKTepUCTHKA KIUMaTa U IeoJIoTM4ecKux IpoieccoB. OCHOBHBIE

[Ipoucxoxnenue 3Tambl HBOJIOLUHM PACTUTEIBHOTO W JKUBOTHOTO Mupa. ApoMopdo3bl y pacTeHHH WU
YeJI0BEeKa — KHUBOTHBIX. [losiBNIEHME, paciBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.
AHTPOIIOTeHE3 DBOJIONMS ~ YENIOBEKAa. AHTPOIIONOTMS Kak Hayka. Pa3BuThe TpeacTaBIeHHH O
MPOUCXOXKACHUU 4YeJoBeKa. MeToapl u3ydeHusi aHTponoreHe3a. CXOICTBA W pa3iHuus
YeJoBeKa U JKMBOTHbIX. CHCTEMaTHYeCKOe II0JIOKEHHE 4YelloBeKa. JIBuKyline Cuiibl
(pakTopel) anTpomorene3a. HacnencTBeHHas HM3MEHUYMBOCTh U €CTECTBEHHBIH OTOOP.
OOu1ecTBeHHBIN 00pa3 ®KHU3HHU, U3TOTOBJICHUE OPYJHM TPy, MBIIIJIEHHUE, peUb
Jlekmusa Ne 15 «Cucrema opranuueckoro wmupa. llpoucxoxxaeHue deinoBeka —
aHTPOIIOTEHE3»
IMpakTuyeckasi pa6ora Ne 8«CxoacTBO U OTIHYHS YeJOBEKA € JKHBOTHBIMI.
CXOI[CTBO 7 OTJIMYHS YeJIOBEKA C KMBOTHBIMHA. OCHOBHEIE CTaJIuM aHTPONOrcHE3a
Tema 7.3. Conepxanue yueOHOro MaTepuasa

OCHOBHEBIE CTaUM
JBOJIFOLUHU YEI0BEKA

OcCHOBHBIE CTaJANMM W BETBU HBOJIIOIMU YEJIOBEKA: aBCTPATOMUTEKH, YUETOBEK YMEJIbIi,
Yenosek npsaMoxoasaumi, YenoBek HeaHIepTalbCKuid, UenoBEeK pa3yMHbIM COBPEMEHHOIO
Ttuma. Haxonku uCKomaeMbIX OCTaHKOB, BPEMS CYIIECTBOBAHMS, 00JIaCTh paCIPOCTPAHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

UYenoseueckne pacbl. OCHOBHBIE OONBINHE pachl: €BpPOTEOUIHAS (€Bpa3uiickas), HErpo-
aBCTpajoujHas (dKBaTOpHANibHAs), MOHTOJIOMAHAA (a3uaTCKO-aMepUKaHCKas). UYepTsl
MIPUCIIOCOOJICHHOCTH TIPEJICTABUTENIEH YEIOBEUECKHMX pac K YCIOBHSIM CYIIECTBOBAHUA.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma
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Jleknus Ne 16 «OCHOBHBIE CTaIUU DBOJTIOLIAHN YETIOBEKA»

IIpakTuuyeckas padora Ne 9 «IIpucrnocobIeHHOCTh YeIOBEeKa K Pa3HbIM YCIOBHUSIM CPE.IbL. 2
Brnusinue reorpadudeckoii cpesibl Ha MOp(HOIOTHIO ¥ (PUIUOJIOTHIO YEIIOBEKA)
Pazgen 8. Opranu3mbl M OKpY:KaIuas cpeaa 4
Tewma 8.1. Copep:xanue yueOHOro MaTepuana 2
OKoJIOrHs KaK HayKa. | DKOJOrUs Kak HayKa. 3aJaul U pa3Jielibl 9KOJIOTUU. METO/Ibl SKOJIOTHYECKUX UCCIICIOBAHUIA.
Cpenpl KU3HH. DKOJIOTHYECKOEe MHUPOBO33PEHHUE COBPEMEHHOro 4enoBeka. Cpeapl 0OMTaHMSI OpPraHHU3MOB:
DKOJIOrH4ecKue BOJHAs, HA3€MHO-BO3JYIlHAas, IIOYBEHHAs, BHYTPUOPraHU3MEHHAsd. OKOJOTHYECKUE
(hakTopsI (dakTopel. Krnaccudukarus skoorudeckux (akTOpoB: aOMOTHYECKHE, OHMOTHYECKHE U
aHTporioreHusle. JleiicTBue 5KOJOrMUYecCKUX (HaKTOPOB HA OpPraHu3Mbl. AOGMOTHYECKHE
(bakTopbI: CBET, TeMIeparypa, BiakHoCcTb. Portonepuoansm. [IpucrnocodbieHuss opranuzmMoB
K JelcTBHIO abmoThdecknx (akTopoB. buomornmdeckue putmbl. buotndeckue (akToOpEL. OK-01, OK-02,
Buner O6MOTHYECKMX B3aUMOJICHCTBUIN: KOHKYpEHILMs, XHUIIHH4YecTBO. llapazutusm, OK-04, OK-07
MyTYyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO), aMEHCAIU3M, HEUTpanus3m.
3HaueHne OMOTHYECKUX B3aUMOACHCTBHI ISl CYyIIECTBOBAaHHUS OPraHM3MOB B MPHPOIHBIX
cooOmiecTBax
Jlekums Ne 17 «Oxonorus kak Hayka. Cpepl )KU3HHU. DKOJOTHYECKHE (PaKTOPBD» 2
Tema 8.2. Coneprxkanue y4eOHOro Marepuasia 2
DKoJIoTn4YecKue DKOJIOTHYECKHE XapaKTEepUCTUKU monynsuuu. OCHOBHbIE TMOKa3aTelnd MOMYJSLIUU:
XapaKTePUCTUKU YHUCJIEHHOCTb, IUIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUrpauusd. JuHaMuka
HOMYJISILINN YHUCICHHOCTH MOMYJISIIUU U €€ PeryJsisiius
Jleknms Ne 18 «Dxonornueckne XapakTepUCTUKU TOITYIISIIUIDY 2
Pa3zaen 9. Coo01iecTBa M IKOJIOTHYECKHE CHCTEMbI 16 OK-01, OK-02,
Tema 9.1. Copep:xaHue yueOHOro MaTepuana 2 OK-04, OK-07
CoobmrecTBa CoobmectBo  opranu3mMoB  —  OuoneHo3.  CTpykTypsl ~ OuoleHo3a:  BUIOBaf, IK 4.3
OpraHU3MOB, MIPOCTPAHCTBEHHAs, Tpopuueckas (muuienasi). Bunpi-nomuHanTsl. CBA31 B OMOLIEHO3E.
9KOCHCTEMBI Okosorndyeckue cucremMsl (d9kocuctemsl). IloHaTne 006 »sKocucTeMe M OHOTreOIEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBI SKOCHUCTEMBI: MPOJIYLIEHTbI, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopot BemiecTB U MOTOK 3HEPTUU B dKocHcTeMe. Tpoduueckue (MUILIEBbIE) YPOBHU
skocucTteMbl. [IumeBbie nenu u cetu. OCHOBHBIE TMOKa3aTeld HKOCHCTEMBI: Omomacca,
OPOAYKIUS. DKOJOTHUECKUE MUPAMUJbL: MPOAYKIMH, YHCICHHOCTH, Onomacchl. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTb, caMoperysinus, pazputue. Cykueccus
Jlexuust Ne 19 «Coob1iecTBa OpraHu3MOB, SKOCHCTEMBI» 2
Tema 9.2. Coneprxanne y4eOHOTo MaTepuasa 4
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IIpuponHsie IIpuponHble HSKOCUCTEMBI. ODKOCHUCTEMBI peK U 03€p. ODKOCUCTEMA XBOWHOIO WM
HKOCHCTEMBI IIMPOKOJIUCTBEHHOTO  Jieca. AHTpONOTreHHbIE 9KOCUCTEMBI. ATPO3KOCHCTEMBI.
YpOoskocucreMbl. buonornueckoe M XO3SHCTBEHHOE 3HAYEHHE arpo3KOCHUCTEM H
ypOo3kocucteM. buopaznooOpasue kak (akTop YCTOMYMBOCTH SKocucTeM. CoxpaHeHHe
OMOJIOTMYECKOTO pa3HooOpa3us Ha 3emiie
Jlekuus Ne 20 «buonornueckoro pazHoo0Opa3sus Ha 3emiey 2
IpakTuyeckasi padora Ne 10« IpupoaHbie SKOCHCTEMBI» 2
Tema 9.3. Copepxanne yaeOHOro MaTepuana 2
buocdepa — VYuenue B. U. Bepnaackoro o 6uochepe. ['panuiisl, coctaB u cTpykTypa omocdepsl. XKupoe
rio0anbHast BemectBO M ero ¢Qynkmuu. OcobenHoct OHochepbl Kak TI00aTbHOW 3KOCHUCTEMBI.
sKOcHCcTEMA 3eMiM | JluHamMu4yeckoe paBHOBecMe M oOparHas CBs3b B Owmocdepe. KpyroBopoTsl BemiecTB
OMOTCOXMMHUYCCKHE IHKIBI 3JEMEHTOB (yriaepoaa, aszoTa). 30HAIBHOCTH OHOCHEpHI.
OcHoBHbIE OMOMBI CYIITU
Jleknus Ne 21 «buocdepa —rnobanpHast SIKOCHCTEMA 3EMITHDY 2
Tema 9.4. Ilpogheccuonanvno opuenmuposannoe cooeprcanue 4
Bruanue Yenoseuecmso 6 ouocghepe 3emnu. Aumponoeentvle usmenenus 8 ouocgepe. I nobanvhvie
AHMPONOEHHBIX akonoeudeckue npoonemvl. Cocywecmeosanue npupoovl u uenogevecmsa. CoxpaHeuue
gaxkmopos na buopaznoobpaszus Kaxk ochosa ycmouuusocmu oOuocghepvl. OcHO6a  PAYUOHATLHOSO
obuocgepy VIpagenuss NPUPOOHbIMU Pecypcamu U UX UCnob3oeanue. JocmudiceHus OUOL02UU U OXPAHA
npupoobl
Jexyua No 22«Brusnue anmpono2enHulx hakmopos na ouocgepy» 2
Ilpakmuueckaa paooma Ne 11 «Brusnue npousgoocmeeHHblX (PaKmopos Ha Op2aHusM 2
Yenosexkay
Tema 9.5. Ilpogheccuonanvrno opuenmuposannoe cooepicanue 4
Bruanue coyuanvno- | 30oposve u eco cocmasnsaiowue. Pakmopbul, NOIOHCUMENLHO U OMPUYAMENTbHO GIUAIOWUE HA
9KONOSUHECKUX opeaHusm uenogexa. Ilpobnema mexHO2eHHbIX B030elCmBUll HA 300p08be  Helo8eKd
¢axmopos na (a1ekmpomacHumHvle Nojis, ObIMOoBaAss Xumus, U30bIMOYHbIE WYMblL, paouayus u m.n.).
300posbe uenoseka | Aoanmayusi opeaHusmMa uenoseka K akmopam okpysxcaiowelr cpeowvl. Ilpunyunol
Gopmuposanus 300posbecoepezaioueco nogeoenus. Dusuyeckas akmusHOCMsb U 300POBbeE.
Buoxumuueckue acnekmuol payuoHaibHo20 NUMAaHUs.
Jexyua No 23 «Brusnue coyuanbHO-3K0102UYECKUX PaKMOPO8 HA 300P0BbE YET0BEKAN 2
IIpakmuueckasn paboma Ne 12 « Vmucmeennas pabomocnocobHocms» 2

unu «Bausnue abuomuveckux gakmopoé Ha uenogexka» (8 Kauecmee mpu2epos,
CHUdCAlowux  pabomocnocooHocmo, UCNONIL3068AMD VCa08Us ocyujecmenenus
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| npogpeccuonanvroii desmenvrocmu: wiym, mevnepamypa, usuteckas nazpyska u m.o.)

Pazgen 10. Cenekuusi Opranu3MoB, OCHOBbI OHOTEXHOJIOTHHU 11
Tema 10.1. Coneprxanue yueOHOro MaTepuaa 2
Cenexuus kak Hayka | Cenekius KaK HayKa M IIPOIECC. 3apOXKJICHUE CEJICKIMU M JoMecTukaiusa. Ydenue H. U.
U Ipouecc BaBuioBa o meHTpax MHOrooOpasusi U NPOUCXOXKICHHS KYJIbTYPHBIX pacTeHuil. LIeHTpbI
MIPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. CopT, mopona, mTtamMm. COBpPEeMEHHBIE METO/IbI
CEJEKIIUU. MaccoBblit
U WHJIUBUIYalIbHBIH OTOOPHI B CEJNEKIMH pacTeHUH M >KUBOTHBIX. OLIEHKa JKCTepbepa.
bruskopocTBeHHOE cKpemuBanue — WHOpuUAWHT. Yncras nuaus. CKpenmBaHUE YHCTHIX
muanil. ['ereposuc, unm rubpuaHas cuna. HepoacTBeHHOe CKpellMBaHHE — ayTOPUAMHT.
Otnanénnas tubpuamsanus u e€ ycrexu. VICKyCCTBEHHBIH MyTareHes M IIOJyYeHHE
MOJUTIION0B. JloCTHKEeHHsI CeJIeKIIMU paCTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB OK-01, OK-02,
Jlexnus Ne 24 «Cenexnus Kak HayKa U IPOIIECCH 2 OK-04, OK-07
Tema 10.2. Copep:xanue yueOHOro MaTepuana 2 K 4.3
OcHoBBI buorexHonorust kak oTpacip NPOU3BOACTBA. [ eHHas HWHXKEHepusa. OTambl CO3JAaHMS
OMOTEXHOJIOTHH pexombunantHoit JIHK u Tpancrennsix opranuzmoB. Kierounas unxenepusi. Kierounsie
KYJIBTYpBI. MUuKpOKIOHaIBHOE Pa3sMHOXEHUE pacTeHui. Knonuposanue
BBICOKOIIPOIYKTHUBHBIX CEIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE U ITHYECKHE
npo6siembl. MO — reHeTH4ecKu MOIU(PUITUPOBAHHBIC OPTraHNU3MBI
Jlekuus Ne 25 «OcHOBBI OHOTEXHOIOTHIDY 2
Tema 10.3. Ilpogheccuonanvno opuenmuposannoe cooepricanue 4
buomexnonozuu Pazeumue npomvluinennoii buomexnono2uii u ee NpUMeHeHUue 8 HCUSHU Yelo8eKd, NOUCK U
6 NPOMBIUACHHOCIU | AHAIU3 UHDOPMAYUU U3 PASTUYHBIX UCMOYHUKOS (HAYYHAs U Y4eOHO-HAYYHAs Tumepamypa,
cpeocmea Maccosoll ungopmayuu, cemo Mumepnem u opyeue)
Ilpakmuueckan paboma Ne 13 «Keiicol Ha ananus uHgopmayuu o paseumuu 4
NPOMBIULIEHHOU OUOMEXHOI02Ull (N0 MUHU-CDYRNAM).»
Tema 10.4. 11 3 OK-04, OK-07
Buomextonoou ¢ Ipopeccuonanvno opuenmupogannoe cooepircanue K 4.3
orcusHu u npogheccuu | OcHo8HbIe HANPABIEHUSL COBPEMEHHOU BUOMEXHON02UU 8 NPOPECCUOHANLHOU OesMeNlbHOCMU
uenogexa. Memoowi buomexuono2uU. Obvexmul buomexuono2uu. Omuxka
OuomexHono2uYecKux U 2eHemuyeckux osxcnepumenmos. Ilpasuna noucka u ananuza
OuosIKON02UYECKOU UHpOpMAYUU U3 DA3TUYHBIX UCMOYHUKO8 (HAYUHAS U YUEOHO-HAVUHASL
Jqumepamypa, cpeocmea mMaccogou ungopmayuu, cemo Unmepnem u opyaue)
Jlexnus Ne 26 «buomexnonozuu 6 dcuznu u npogheccuuy 1
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IlIpakmuueckan paooma Ne 14 3awuma ketica: npeocmasgienue pe3yibmamos peluieHus 2
Kellcog (8vlcmyniienue ¢ npezenmayueti)
IIpomexyTounas arrectanms (nuddepeHIpoBaHHBINA 3a4€ET) 1
Bcero: 80
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3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
TACIATITAHBI

3.1. MaTepuajibHO-TeXHUYECKOE o0ecneyeHne

st peanu3zanuu 00pa3oBaTEIBHOIO Iporecca (BceX BHIIOB YU€OHOH AEATENIbHOCTH) T10
JUCIUIUIMHE  HCIOJB3YIOTCS — CIEAYIOIIUE CHENUAlbHbIE ITOMEIICHHS, OCHAIICHHBIE B
cootBercTBUH ¢ [Ipunoxennem 8 OITOII-IT CIIO: kabunet 0011e00pa3zoBaTeNbHBIX AUCIUILTIH

3.2. UnpopMmannoHHOe obecnedeHre peajn3alui NPOorpaMMbl

3.2.1 OcHOBHbIE HCTOYHUKHU

1. Aradonosa, 1. b. buonorus : 6a3oBslii ypoBens : yueOnuk / M. b. Aradonosa, A. A.
Kamenckuii, B. 1. CuBornaszos. — 2-e u3n., crep. — Mocksa : [Ipocsemenue, 2025. — 271 c.
— ISBN 978-5-09-121341-6. — Texkcrt : snexkTpoHHbId // JlaHb : 37eKTpPOHHO-OMOIHOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/472913 (mara obGpamienus: 19.04.2025). —
Pexxum noctyna: s aBTOpuU3. MOJIb30BATENEH.

3.2.2 JlonoJTHUTEIbHbI€ HCTOYHUKH

1. buosiorus : METOIMYECKUE YKa3aHUs 110 MPAKTUYECKUM 3aHATUAM Ul 00Yy4aroIuXCs
cneruanbHoct 13.02.02 TermnocHabkeHre U TEIUIOTEXHUYECKOE 000pyA0BaHNE OYHOU (HOPMBI
oboyuennst / TUY ; coct. O. O. Censnuna. - Tromens : TUY, 2024. - 44 c. - DnexTpoHHAs
ouomorexka TUY. - [buonorus] . - bubmuorp.: c. 43. - ~b. 11. - TeKCT : 3JIeKTPOHHBIA.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHDbI

KoHTposis M OIleHKa pacKphIBAIOTCS Yepe3 JUCLUIUTMHAPHBIE PE3yNbTaThl, YCBOCHHBIC
3HAHUS ¥ IPHOOPETEHHBIE 00yUYaIOIIUMUCS YMEHHs, HalpaBJICHHbIE HAa ()OPMHUPOBAHUE OOIUX U
npodeccoHaTbHBIX KOMITETCHIIUH

PesynpTatel 00ydeHus

IToxa3zaTenu oneHKHn

TuI OIIEHOYHBIX MEPONPHUSATUN

umems npeocmasnenue O POIU
u MecTe OunoIoruu B
COBPEMEHHOU HAay4YHOH KapTHUHE
MUpA; MOHUMaHUE ponu
Oouomorun B (popMUpOBaHUH
Kpyro3opa ¥ (yHKIIHOHAITbHOM
TPaMOTHOCTH  YellOBeKa IS
pelIeHs IPaKTHUECKUX 33]1a4
Braoenue
OCHOBOTIOJATAOIIMH
MOHATUSMU U MPEACTABICHUSIMHU
O  JKUBOM  mWpHpoIE, eé
YPOBHEBOWM  OpraHu3alud U
SBOJIIOIUY; YBEpPEHHOE
MOJIb30BAaHUE  OHOJOTHYECKOM
TEPMUHOJIOTHEN U CUMBOJIMKOM;
Ymenue mpoBOmUTH CpaBHEHHE
XUMHUYECKOU OpraHu3aluu
JKUBBIX M HEKHUBBIX OOBEKTOB.
[lomyuenne mpencTaBIeHUS O

3namo

OcHOBHEIE MIOJIOKEHUS
OMOJTIOTHIECKHUX TEOpHH u
3aKOHOMEPHOCTEN:  KJIETOYHOM
TEOpUH, 3BOJIIOIMOHHOTO
ydeHwus, YUeHUS
B.M.Bepnaackoro o Omocdepe,
3aKOHBI I"'Mengens,

3aKOHOMEPHOCTEH W3MEHYUBOCTH
Y HACJIEICTBEHHOCTH,

cTpoeHue ¥ (YHKIMOHUPOBAHUE
OHOJIOTNYECKUX 00BEKTOB:
KJIETKH, TE€HOB U XPOMOCOM,
CTPYKTYPBI BUIa U 9KOCHCTEM.

- TecT-3amanue

- OOcyxneHue
TEKITUN

Tema 1.1

- 3ajaHue ucciaea0BaHue
Tema 5.1

- ®poHTANBHBIN OMPOC
Tema 5.2

- Tect-3ananue

- Crapr-3ananue
Tema 9.3

- OKcnepTHas
BBITIOJTHEHHS

pabor;
[pakTuyeckoe 3ansitue Ne 1
IpakTuyeckoe 3ansiTue Ne 3

mo BOIpoCaMm

OIIEHKa
MPAKTHYECKUX

poiu OpraHUYECKUX 17§
HEOPTraHWMYECKHX  BEIIECTB B

kietke OK 01, OK 07, OK 04

cpopmuposannocms  ymeHuti | Ymeem pemath reHetudeckue | Ilpogeccuonanvro

OOBSICHATH pe3yibTaThl | 3a/la4d, CTPOUTH BapUAIMOHHBIC | OPUEHINUPOBAHHOE COOEPIICAHUE
OHMOJIOTMUECKUX KpuBbIe, paboTaTh ¢ yueOHOU | Cmapm-3adanue

AKCIIEPUMEHTOB, pemars | JINTEpaTypout Tema 10.3; 10.4

JJIeMEHTapHble OUOJOrHYecKue - DKcrepTHast OIIeHKa
3ajauu; BBITTOJTHEHHS MPaKTHYECKUX
enadenue OCHOBHBIMU pabor;

METOAaMH Hay4YHOTO IO3HAHWS, IIpakTnyeckoe 3ansitue Ne 2
WCIIOJIb3yEeMbIMHU pu IIpakTHyeckoe 3ansiTHe Ne 5

OMOJIOTHYECKUX HUCCIICO0BaHUAX
JKMBBIX OOBEKTOB U DKOCHCTEM:

Ilpogpeccuonanvro
OpUEHMUPOBAHHOE COOEPIHCAHUE

OIIMCaHME, M3MepeHue, Ilpakmuueckoe 3auamue Ne 9-14
MIPOBEICHHE HaO0JIIOICHMIA;

BBISIBJIIEHUE u OLIEHKa

AHTPOTIOTEHHbIX HM3MEHEHHUH B

pupoie

OK 01, 0K 02, OK 07, TIK 4.3

copmuposanHocmy 3HaeT TOJOXKEHHUS KIETOYHOH | - DpOHTaIBHBIN ONIpOC
COOCTBEHHOW  TIO3WIMM  TI0 | TEOPHH, OCHOBHBIE (QyHKIMH | - Tecr-3amanue
OTHOIIEHUIO K OWMOJOTHYECKOW | OPTaHOUIOB, muromasmel, | Tema 2.1-2.4
MHQOPMAaLUK, MNOJTy4aeMOH M3 | CYyLIIHOCTb u 3HaueHue | - Ctapr-3afnanue

pa3HbIX HCTOYHUKOB, K | KJIETOYHOH TeOpuH, 0COOCHHOCTH | -DpOHTAIBHBIN OMPOC
rI00aTbHBIM  9KOJOTMYECKUM | CTPOCHUS MIPOKApPHOT u | - 3ajaHue ucciaenoBaHne
npobjiemMaM W OyTAM  HX | 9YKapHOT; CYIIHOCTb OHTOreHesa, | Tema 3.1

peleHus, 3HaueHUWE MHTO3a M MeHos3a B | - CrapT-3a1aHue
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enadeHue OCHOBHBIMH | OCYIIIECTBICHUN Tema 3.2

METOJaMH Hay4HOTO TO3HAHUS, | MPEEMCTBEHHOCTH Mexay | - OpoHTaIBHBIN OIPOC
UCTIOJIb3yEMBIMHU MIpU | TIOKOJICHUSAMH, 3aKOHOMepHOCTH | - CrapT-3a1aHue
OHMOJIOTMYECKUX HCCIEAOBAHHUAX | HHAWBUAYATHEHOTO pasButus, | - Crapr-3aganue
JKUBBIX OOBEKTOB M DKOCHCTEM: | CTIOCOOBI Pa3MHOKEHHUS -DpoHTaNBHEIH OMPOC
OITMCaHHE, HU3MepeHue, Tema 4.1
MIPOBE/ICHHE HaOJIIOIEHMUII; Tema 4.2
BBISIBJICHUE u OLICHKA OKcrepTHasi OIIEHKA BBITTOJTHEHUS
AHTPOTIOTEHHBIX HM3MEHEHUH B MIPaKTHIECKUX paboT;
IIPUPOJE; IIpakTyeckas padora Ned
3uanue TMONOXEHUS KIETOUYHOU [IpencraBnenue YCTHBIX
TCOPHH, OCHOBHbBIC ~(YHKIHH COOOIIEHUH C TMpe3eHTAIUeH,
OpraHonzos, [UTOTUIA3MBI, IOATOTOBIECHHBIX II0 MEPEYHIO
CYLIHOCTB u 3HaUYCHHUE
KﬁeHTquoﬁ TEOpUHU MCTOHHIEOB,
PHH, PEKOMEHIOBAHHBIX

0COOCHHOCTH CTPOEHUS
MPOKApUOT U DYKAPHOT; HperofapaTeiieM
3Hanue CyITHOCTH OH:FOFGHCSa Tema 8.1, 8.2

. ’ Tema 9.1; 9.2
3HaueHHEe MHUTO3a W Meio3a B

[Ipodeccuonanpro
OCYILIECTBICHUN
OPHECHTHUPOBAHHOE COZICPKaHHE:

IMPEEMCTBCHHOCTHU MEXKOYy

[IpencraBnenue  pe3ynabTaToB
MIPAKTUYECKUX pabot
Ilpaxmuueckan paboma Ne9

MOKOJICHUSIMU, 3aKOHOMEPHOCTH
UHIMBUIAYaJIbHOTO  Pa3BHTHS,
CIOCOOBI Pa3MHOKEHUS

OK 01, OK 02, OK 07;

chopmuposannocms ~ yMEHHWH | 3HaeT  CYIIHOCTh  MpoIeccoB | -DpOoHTANBHEIN OIPOC

OOBSICHATH pe3yabTaThl | HacAeACTBEHHOCTH u | - CrapT-3aganue

OHOJIOTHYECKUX M3MEHYHUBOCTH, tunel | Tema 5.3

AKCIIEPUMEHTOB, pelaTe | CKpeuuBaHui, FEHETUYECKYIO | - PazpaboTka rioccapust
3JIEMECHTApPHBIC OHOJI0rMYeCcKue TEPMHUHOJIOTUIO, XPOMOCOMHYIO | - 3aroJIHEHUE CpaBHUTEIBbHBIX
3a1a49H; TEOPUIO HACJICACTBEHHOCTH, | 1a61uIy

3Hanue CYIOIHOCTH TIPOIIECCOB | 3HAYEHUE FEHETHKHU A1 | TecTHpoBaHHe
HACIIEICTBEHHOCTHU U | CENIEKIINA W MEIHIIMHBI, yCIIeXH

- YCTHBIN 0npoc

- JluxkTaHT Ha HUCHONb30BaHUE
apryMeHTOB, OHMOJOTMYECKON
TEPMUHOJIOTMH U CUMBOJIUKU

N3MCHYUBOCTH, TUIIBI | CCIICKIMOHCPOB, HarpaBJICHUA
CerHIHBaHHfI, TCHETUYCCKYIO OMOTEXHOJIOTHUH
TEPMUHOJIOTHUIO, XPOMOCOMHYIO

TEOPHUIO HAacJIeICTBEHHOCTH,
3HAYCHUE TE€HETUKH TUTSL Tema 10.1-10.2
CeNeKIIn u MEIHLVHEL, Ipogpeccuonanvho
yCIIEXOB CelIEKIMOHEPOB, OPUEHMUPOBAHHOE COOECPICAHUEC
- AHanus NEeSITeIbHOCTH

HarnpaBJIeHHUs] OMOTEXHOJIOTHH;

YMeHue 00OCHOBBIBATH MECTO U
POJIb OMOJIOTMYECKUX 3HAHUN B
MIPAaKTUYECKON  JIESITEIBHOCTH
JIIOJIEH, pa3BUTUHU COBPEMEHHBIX

00yJaroIuXxcs Ha 3aHITUH
Tema 10.3-10.4

TEXHOJIOTHH

OK 01, OK 02, OK 07, IK 4.3

copmuposannocms 3HaeT OCHOBHYIO | PpOHTANBHBIN OMPOC
COOCTBEHHOH  TIO3UIUM  TI0 | SBOJIOIMOHHYIO Teopuio, | - Crapr-3aanue

OTHOILICHHIO K OWOJOTHMYECKOH | MPUYMHEI 9BOJIIOLINH, eé | Tema 6.1-6.3

WHQOpMAIUK, TOTy4aeMOH |3 | 3aKOHOMEPHOCTH, nswkymue | PazpaboTka rmoccapust

pasHBIX HCTOYHHKOB, K | CHIIBL, - 3anoJIHEHUE CPaBHUTEIbHBIX

ra00aIbHBIM JKOJOTHYCCKUM | 3HAeT OCHOBHBIC THUIIOTEC3bI Ta6JII/ILI
HpO6HeMaM n MyTaM HUX | BOBHUKHOBCHUSA XHW3HH HA 3CMHC, _ TeCTI/IpOBaHI/Ie
pCIICHUsIMM, OCHOBHBIC OTallbl 9BOJIFOITUHN Tema 7.1- 7.3
3uanue OCHOBHOH TCOPUHN | YCJIOBCKA, YCITIOBCUYCCKUX pacC

HpeI[CTaBHeHI/Ie PE3YyJIbTATOB
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OMOJIOTMH —  DBOJIOLMOHHOHN,
MIPUYUHBI 3BOJIIOIUH, eé
3aKOHOMEpPHOCTH,  JIBHXKYIIHUE
CHUIHI,

3Hanue OCHOBHOW THIIOTE3HI
BO3HMKHOBEHHSI  JKM3HH  Ha
3emuite, OCHOBHBIE ATanbl
3BOJIIOLIMU YeI0BeKa,
YEIIOBEYECKHUX Pac

Ymenue ucrons30BaTh 3HaHUSA O
COBPEMEHHOM
€CTECTBCHHOHAYYHOH KapTUHE
MHpa B 00pa3oBaTeIbHON W
pohecCUOHANTBHOMN
JIeSITeIbHOCTH.

OK 01, OK 02, OK 04, OK 07,
11K 4.3

MPaKTHYECKUX pabor

Ilpakmuueckan paboma Ne6-8
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