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PaGouas mporpamma pazpaboTaHa B COOTBETCTBHH C TPEOOBAHHSIMH:

—  denepanbHOro rocyAapcTBEHHOT0 00pa30BaTENbHOIO CTaHAAapTa CPEAHEro OOIIEero
oOpa3oBaHUs, YTBEpKIACHHOrO mTpukazoM MunoOpHayku Poccum ot 17 mas 2012 Ne 413
(3apeructpupoBanHoro MunucrepcTtBoM toctuniun Poccuiickoit ®deneparuun 7 wutonsa 2012,
peructpaunoHHbii Ne 24480);

— @enepalbHOTO TOCYIApCTBEHHOI'O  OOpa30BaTENbHOrO  CTaHAApTa  CPEAHETrO
npodeccuoHaibHOro  obpazoBanus mo cnenuanbHocTH  13.02.02  TemmocHaGxkenne u
TEIIOTEXHUYEeCKoe 00opynoBaHue, yrBepxkaeHHoro llpukazom Munnpocsemenus Poccun ot
25.08.2021, Ne 600 (zapeructpupoBannoro Muntocte Poccun 30.09.2021, perucrparmonasiii No
65209

C YUEeTOM:

—  DenepanpHOl 00pa30oBaTENBLHON MPOrPaMMBI  CpeHEro 0oO0Imero oOpa3oBaHUs,
yrBepxkacHHON IIpukazom MunucrepcrBa mnpocsemenus P® ot 23.11.2022 Ne 1014
(3apeructpupoBaHHOr0 MuUHHCTEpCTBOM rocTUIMK Poccuiickoit deneparuu 22 nexadps 2022,
peructpaunoHHbii Ne 71763);

— TIpuMepHo paboueil mporpaMMbl 001Ie00pa30BaTENbHON AUCIUIIIHNHBL «bromorusy
Uisi  Tpo(ecCHOHANBHBIX ~ 00pa3oBaTeNbHBIX  OpraHM3alMii, O0J0OpEHHOW  3acedaHHueM
[Menaroruueckoro copera ®I'BOY AT10 UPIIO, mpotokon Ne6/2025 ot «18» anpens 2025.

Pabouas nporpamma paccMOTpeHa
Ha 3aceqannu [[K OOuOI'CD
ITpotokoa Ne 9 ot 21.04.2025 1.
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1. OBIIASI XAPAKTEPUCTHUKA OBIIIEOBPA3OBATEJIBHOM JUCIIUILIUHBI

OY .08 BUOJIOI'Us

1.1 leab 1 MecTO AUCHMILINHBI B CTPYKTYpe o0pa3oBaTtenbHol nporpammbl CI1IO

lleﬂb N3YUCHUA ﬂHCHHHHHHHﬁ«BHOHOFHﬂ» — OBJaACHHUC O6yanHHHMHCﬂ 3HaHUAMHU O

CTPYKTYpHO-()YHKIIMOHAIBHONH OpraHU3alliy XUBBIX CHUCTEM PA3HOTO paHra U MPUOOpETeHHE
YMEHHI UCTIOJIB30BaTh OTU 3HAHUS JJIsi TPAMOTHBIX JEHCTBUI B OTHOIIEHUU OOBEKTOB >KUBOU

HPUPOIBI M PEILICHHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

O6meo6pa3oBaTenbHas

IUCLIUILINHA

OV/1.08

buonorns BXOAUT B

obmeoo6pazoBarenbubiid UK [TTICC3 kak obs3aTenpHas yueOHas JUCIUTIIMHA.
O6meo6pazoBarenbHas qucuurinaa OYJ[.08 buosorus siBisercs 00sA3aTeIbHON YaCThIO
00111e00pa30BaTEILHOrO HUKJIa 00pa3oBaTebHOM Tporpammbl B cootBeTcTBUU ¢ PI'OC CIIO

no cneruanbHocTu 13.02.02 TemnocHabxeHne U TeIIOTEXHUYECKOE 000py10BaHUE.

1.2 Ilnanupyemble pe3yJibTaThl 0CBOCHHS TUCHUIITUHBI

[Inanupyemslie

pe3yabTaThl  OCBOCHHS

00111e00pa3oBaTeIbHON

NUCHUIIIINHEI

onpenenstorcss B cootBercTBHE ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO. Ocoboe 3HaUCHHUE
JUCIUIUIHA uMeeT ripu popmupoanuu u pazsutun OK 01,02,04,07 u I1K 4.3.
B pe3ynbrate 0cBOCHUS AUCHUIUIMHBI O0yYaIOIIHICS TOKEH:

Koa u HauMeHnoBanmne
¢opmupyemsbix
KOMIIeTeHIU

ILitanupyemble pe3yJbTaThl 0CBOCHHS JHCIMILIMHBI

Oomue

JducuuniauHapHblie

OK 01. Bribupats
CIOCOOBI peleHus 3a1a4
npodeccnoHamTbHOMI
JIeSITeIIbHOCTH
MMPUMEHUTEIIBHO K
Pa3UYHBIM KOHTEKCTAM

B yacTu Tpy10BOro BOCIIMTAHUS:
- TOTOBHOCTH K TPYIy, OCO3HAHUE IIEHHOCTHU
MacTepCTBa, TPYAOIIOOHE;

- TOTOBHOCTb K AaKTHUBHOH JI€ATEJILHOCTH
TEXHOJIOTHUYECKOUN u COIMAJIbHOM
HaIpaBJIEHHOCTH, CII0OCOOHOCTD
WHULUUPOBATH, IJIaHUPOBATh "
CaMOCTOSITEIILHO BBIITOJTHATE TaKyIo
JIeSITENNLHOCTD,

- UWHTepeC K  pa3myHeIM  cdepam
npodeccrnoHabHO IeaTebHOCTH,
OBiajeHne YHHMBEPCAJIBHBIMH YIeOHBIMHU
MO3HAaBaTCJIIbHBIMHA [[eﬁCTBI/IHMH:

a) 6a30Bble JIOTHYECKHUE IeiCTBUA:

- CaMOCTOATeNBHO  (opMynupoBaTh U
aKTyaJM31poBaTh MpoliemMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYLIECTBEHHBIH NPU3HAK
WITH OCHOBaHMS JuIst CpaBHEHWUS,
Kiaccuukanuu 1 0000IIeHNS;

- ONpeNeNATh NN AEATEIbHOCTH, 331aBaTh
napaMeTpsl U KPUTEPHH UX JIOCTHKECHUS;

- BBISABIISTH 3aKOHOMEPHOCTHU u
IIPOTUBOPCUHNA B paccMaTpuBaACMBbIX
ABJICHUAX,

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

- pa3BHMBaTh KpEaTWBHOE MBIIUICHHE IIPH

c(hOpPMHUPOBAHHOCTh 3HAHMHA O MecTe H
ponu OWOJIOTMM B CHCTEME HAyIHOTO
3HaHUs; (YHKIMOHAIBHONH TIPaMOTHOCTH

YECJIIOBCKa JJIs1 peUICHUA JKHN3HCHHBIX
npo0eM;

c(OPMUPOBAHHOCTh YMEHHSI PACKPHIBATH
CoJIepIKaHue OCHOBOTIOJIATAFOIIMX

OMONIOTMYECKNX TEPMHHOB W TOHSTHI:
JKM3Hb, KJIETKAa, TKaHb, OpPraH, OPTaHM3M,
BUJI, TIOMYJISIIUS, 3KOCHCTEMa, OMOIEHO3,
omocdepa; metabonm3M (0OMEH BEIIECTB U
IIpeBpalieHue SHEPTHUN), roMmeocras
(camoperynsiniusi),  OmocuHTe3  Oenka,
CTPYKTYpHasi OpraHU3alus KHUBBIX CHCTEM,
JIUCKPETHOCTb, CaMOperyJIsIus,
CaMOBOCTIPOM3BEZICHHE  (PEenpoIyKIHus),
HACJIEACTBEHHOCTb, U3MEHUYUBOCTH,
9HEPro3aBUCHUMOCTb, POCT U Pa3BUTHE,
YpOBHEBasl OpraHU3alYs;
c(OPMUPOBAHHOCTE YMEHHSI PACKPHIBATDH
coJiepxKaHue OCHOBOTIOJIATAIOIINX
OMONIOTMYECKNX  TEOPUH W THUIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MyTaIlMOHHOH,
IBOJIIOIIOHHOM, IPONUCXOXKACHHS KU3HU 1
YeJI0BEKa;

c(OPMHUPOBAHHOCTS yMEHHUS PACKPHIBATH
OCHOBOIIOJIAraromne Onosorn4eckre
3aKoHBI U 3akoHoMepHocTH (I. Mennens,
T. Moprana, H.1. BasuiioBa, 3. I'ekkens,
®. Mionnepa, K. bopa), rpanunsl ux
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PCHICHUH KU3HCHHBIX HpOGJ’IeM

0) 0a3zoBbIe HCCJIe0BATEIbCKUE
AefcTBUSA:

- BIIAJICTh HaBBIKAMU yaeOHo-
HCCIIEI0BATEIbCKON u MIPOEKTHOM
NESTeTbHOCTH,  HABBIKAMH  pa3pelIeHUs
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, KPUTHIECCKU

OLICHUBATh nx JOCTOBEPHOCTH,
NPOTHO3UPOBaTh M3MCHEHHWE B  HOBBIX
YCIOBUSIX;

- yMeTh NEPEHOCUTh ~ 3HAHUSI B

TIO3HABATENILHYIO M TIPAKTHYECKYIO 00JIaCTH
KUBHCACATCIbHOCTH,

- YMETb MHTETPUPOBATh 3HAHUSA W3 Pa3HBIX
MPEIMETHBIX 00JacTeH;

- BbBIIBUT'aTh HOBBIC nuacu, HpeﬂHaFaTb
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, IIPOLECCOB U
SBIICHUH; OpraHM3allid W IPOBEICHHS
OHOJIOTrMYECKOro 9KCIICPUMEHTA,
BBIJIBIDKCHUS THUIOTES, BBISIBJICHUS
3aBUCHUMOCTH  MEXIy  HCCIEAyeMBbIMU
BEJINYNHAMH, OOBSCHEHUS] MOJTYYSHHBIX
pe3ynbTaToB M (HOPMYIUPOBAHUS BEIBOJOB
C HCIOJNB30BAHWEM HAYYHBIX TOHSTHH,
TEOpHH U 3aKOHOB;
c(OpPMHUPOBAHHOCTS  yMEHUS
CYIIECTBCHHbIE  INPU3HAKH  BHPYCOB,
KIETOK  NPOKapHOT M JYKapHOT;
OJHOKJIETOYHBIX M  MHOTOKJICTOYHBIX
OpraHU3MOB, BHIOB, OHOICOIICHO30B U
IKOCHCTEM;  OCOOCHHOCTH  MPOLECCOB
oOMeHa BEILeCTB U MPEBpalleHHs SHEPTUU
B KJIETKE, ()OTOCHHTE3a, MUIACTUYECKOTO U
9HEPreTUYECKOro OOMEHa, XeMOCHHTE3a,
MUTO3a, Meiio3a, OIJIOIOTBOPEHUS,
pa3BUTHUA )44 Pa3MHOXKECHU,
WHJMBUIYaJIbHOTO PasBHTHA OpraHH3Ma
(oHTOTCHE3a), OOPHOBI 32 CYIIECTBOBAHUE,
€CTECTBEHHOr0 0TOOpa, BUI000pa30BaHHUs,
HPHCHOCOOIICHHOCTH OPraHM3MOB K Cpelie
oOHTaHUA, BITUSTHUS KOMIIOHEHTOB
9KOCHCTEM, aHTPOIIOICHHBIX U3MEHEHHH B
JKOCUCTEMAaX cBOEH MECTHOCTH,
KPYroBOpOTa BEUIECTB M IIPEBpAILCHUE
sHepruu B Ouocdepe;

c(hOPMHUPOBAHHOCTh ~ YMEHHSI  pelaTh
Ouonoruyeckue  3ajadd,  COCTaBIISThH
TCHOTUIINYCCKUE CXEMbI CKPCIIUBAHUS JJI
Pa3HBIX THIIOB HACJICIOBAHHS NPH3HAKOB Yy
OPraHU3MOB, COCTABJIATH CXEMBI IepeHOca
BEIIECTB U YHEPIHU B DKOCHCTEMaX (Lernu
NHUTAHUsL, MUIIECBHIC CETH)

BBIICTIATH

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

B 06s1acTH HEHHOCTH HAYYHOIO MIO3HAHUS:
- copMHPOBAaHHOCTH  MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOU MPaKTHUKH,
OCHOBaHHOTO  Ha  JMajgore  KyJibTyp,
CIOCOOCTBYIOIIETO  OCO3HAHUIO  CBOETO
MeECTa B MOJIMKYJIbTYPHOM MHMPE;

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

- OCO3HaHME LEHHOCTH Hay4HOUI
JIeSITENIbBHOCTH, TOTOBHOCTH OCYULIECTBIIATH
MPOEKTHYIO u HCCJIeI0BATENbCKYIO
JACATCIBHOCTh HHAUBUAYAJIBHO U B TPYIIIIEC,
OBiajeHNe YHHBEPCAJIBHBIMH  yICOHBIMHU
IIO3HAaBAaTCJIIbHBIMHU JleﬁCTBPIﬂMPI:

B) padora ¢ unopMmanmeii:

- BJIaACTh HaBBIKAMHU TMOJTYYCHUA
I/IH(bOpMaI_H/H/I 13 UCTOYHHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEJIBHO ~ OCYILECTBIISITH  IOHUCK,
aHaJIM3, CUCTEMATHU3ALMIO U UHTEPIPETALUIO
WHPOPMALIMU PA3IHYHBIX BHIOB U (HOpM

c(OPMUPOBAHHOCTE YMEHHH KPUTHYECKH
OLIEHMBATh MH(POPMAIHIO OHOIOTHYECKOTO

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

HCCIIEJIOBAHUA B OHOJIOTHHM, MEIUIMHE,

OHMOTEXHOJIOTNY; paccmarpuBaTh
r700aJbHBIE  DKOJIOTHUECKHE MPOOIJIEMbI
COBPEMEHHOCTH, (dopMupoBath o
OTHOIIEHHI0O K HHUM  COOCTBEHHYIO
MO3ULHUIO;

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




IpeCTaBICHNUS;
- CO34aBaTh TEKCTHI B Pa3IMYHBIX (hopmaTax
C YyYeroM Ha3zHaueHWs wuHpoOpMAIMd U

IIETIEBOH ayJUTOPHH, BBIOHpas
ONTHMAIBHYI0 (OpPMYy TMpPEACTaBICHUS |
BU3yaIH3aliH;

- OOEHHBATHh HOCTOBEPHOCTH, JIETUTUMHOCTH
I/IH(l)OpMaI_[I/II/I, €€ COOTBETCTBUEC MPABOBBIM U
MOPAJIbHO-3THUYCCKUM HOPMAaM;

- UCTIOJIb30BAaTh CPEACTBA I/IH(l)OpMaHI/IOHHLIX
n KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pCHICHUN KOTHUTUBHBIX, KOMMYHUKATHUBHBIX
1 OpraHu3allMOHHBLIX 3aJa4 C COGJ'HO)ICHI/IGM

TpeboBaHuit JPrOHOMHUKH, TEXHUKH
0€30IaCHOCTH, TUTHEHBI,
pecypcochepekeHus, MPaBOBBIX u

ITHYECKUX HOPM, HOPM HH(POPMAIMOHHON
0€30IaCHOCTH;
- BJaJCTh HABBIKAMH pACIO3HABAHHS WU

3aMTHl  MHPOPMAIMK, WH)OPMAIMOHHOM
6€3011acHOCTH JIMYHOCTH
OK 04. Dddekrusno | - TOTOBHOCTh K CaMOpPAa3BHUTHUIO, | IPHOOpETEHNE OTIBITA MPUMEHEHUS
B3aUMOJICHICTBOBAaTh ¥ | CAaMOCTOSATEILHOCTH M CAMOOIIPE/IECIICHUIO; OCHOBHBIX METOJIOB Hay4YHOTO MO3HAHMSI,
paboTaTh B KOJUIEKTHBE U | -OBJaJCHUE HaBbIKaMHU y4eOHO- | UCIMOIb3yeMbIX B OMOJIOrMHU: HAOIIOJCHUS
KOMaHJ1e HCCIIeI0BATEIbCKON, MPOEKTHOM W | M ONHUCAHUsI JKUBBIX CHCTEM, IMPOLECCOB U
COLIMANIbHON JIeATEIBHOCTH; SBJIICHUI; OpraHW3allid M I[POBEICHHS
Osiagenne YHHBepCaJbHbIMHM | OMOJIOTHYECKOTO IKCIICPUMEHTA,
KOMMYHHKATHUBHBIMH J1eiiCTBHSIMM: BBIJIBIDKCHUS THITOTE3, BBISIBJICHUS
0) coBMecTHas /1eATeJbHOCTD! 3aBHCHMOCTH  MEXIY  HCCICIyeMbIMU
- IOHMMATh U HCIIONb30BATh MIPESUMYIIECTBA | BEIMYNHAMH, OOBSCHCHUS MOJYYCHHBIX

KOMaHTHOH W WHAWBUIYAIbHOU PaOOTHL;

- [IPUHUMATh Leu COBMECTHOM
JEATEeIbHOCTH, OpTraHU30BBIBATh u
KOOPAMHUPOBATH JieficTBUA o ee

JOCTMIKEHUIO: COCTaBJIATh IUIAH JICHCTBUM,
pacrpefensaTb poiau C Y4YeTOM MHEHUH
Y4YaCTHHMKOB 00cykaaTh pE3yJIbTaThI
COBMECTHOH paboTHI;

- KOOPJAWHHUPOBATH M BBIOIHATH paboOTy B
YCIIOBUSIX  PEAIbHOI0, BHPTYAJIBHOIO U
KOMOWHHPOBAHHOTO B3aUMOICHCTBHS;

- OCYLIECTBIISATh [IO3UTUBHOE
CTpaTeruuecKkoe TMOBEJACHUE B Pa3IMUHBIX
CUTyalusx, IIPOSABJIATH TBOPYECTBO u
BOOOpakeHUe, ObITh HHUIIMATUBHBIM
OBaanenue YHHUBePCAJIbHbIMHU
PeryJjasiTUBHBIMU 1€CTBUSIMU:

I') NPUHATHE ceOsl M APYTUX JI0eii:

- MPUHUMATh MOTUBBI U apryMEHTBI JPYIHX
moaei npu aHajIu3e pe3yJIbTaToB
JIeSITEIbHOCTH;

- MpHU3HABaTh CBOE MpPAaBO M MPaBO JPYrUX
JIIOJICH Ha OINOKH;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATH MHP C
MO3UIIMH JIPYTOTO YEJIOBEKa

pe3yIBTaTOB M (POPMYITHPOBAHUS BHIBOJIOB
C HCIOJIb30BAHUEM HAyUYHbBIX [OHATUH,
TEOpUIl ¥ 3aKOHOB

OK 07. ConeiicTBOBaTH
COXpaHEHHIO
OKpYXarolleu cpensl,
pecypcocOepeKeHuIo,
MIPUMEHSTH 3HAHUS 00
W3MCHCHHMH KJIMMaTa,
MPUHIHUIIBI OEPEKINBOTO
IPOM3BOJICTBA,

B 06J1acTH 3K0J10rHYeCKOro BOCIUTAHUS:
- c(OpPMHPOBAHHOCTH 3KOJIOTUYECKOU
KYJbTYpbl, IOHUMaHHUE BIUSAHUS COLUATIBHO-
9KOHOMHYECKUX IPOLECCOB Ha COCTOSHUE
MIPUPOTHOM " ColMaIbHON cpensl,
OCO3HAHUE r1100aTbHOTO XapakTepa
JKOJIOTUYECKUX MPOOIIeM;

- TIJIAHUPOBAHUC n OCYIICCTBJICHUC

c(hOpMHPOBAHHOCTh yMEHHS TNPUMEHSITH
MOJIYY€HHBIE 3HAaHUS I OOBSCHEHHUS
OMOJIOTHYECKUX TIPOIIECCOB U SIBJICHUH,
JUTSI TIPUHSATHST TIPAKTHYECKUX PEIISHUN B

MOBCETHEBHOM JKU3HHA c EJIBIO
obecreueHus 0€e30IMacHOCTH CBOET0
3I0POBbSI U 3JIOPOBBS  OKPYKAIOIIUX

JIOJIel, COOJIOJIEHUs] 3II0pOBOTO 00Opasza

6




3¢ peKTuBHO
JIEUCTBOBATH B
Ype3BbIUANHBIX
CHUTYaIISIX

JIEHCTBUI B OKpYXKaloIlel cpelie Ha OCHOBE
3HAHUSA 1eJIed  YCTOHYMBOTO  Pa3BUTHS
YEJI0BEYECTBA;

aKTHUBHOE HETIpUSATHE JIEACTBU,
MIPUHOCSIIMX BPEXl OKpYXKarollen cpene;

- yMEHHE IIPOTHO3UPOBATh
HeOJIaronpusaTHbIE 3KOJIOTMUYECKUE
MOCIEACTBUS MPEeANPUHIUMAEMBIX ACHCTBUIMA,
HpPeJOTBPALIATE UX;

- paclIUpeHHe  OIbITa  JAEATENIbHOCTH
9KOJIOTMUECKON HaNpaBIeHHOCTH;

- OBJIAJICHUE HaBBIKAMU y4eOHO-
HCCJIEI0BATEIIbCKOM, IIPOEKTHOHI 51
COIIMAJILHOM JESITEIbHOCTH

JKU3HHU, HOPM TI'PaMOTHOI'O IMOBCACHHA B

OKpy Karomen MIPUPOJTHOM cpere;
TTOHUMAaHHe HEOO0XOIUMOCTH
HCTIOTB30BaHUS JOCTIDKEHIH

COBPEMEHHOW OMOJIOTHH U OMOTEXHOJIOTHIA
JUTSA PAllMOHATBHOTO IPUPOIONOIH30BAHHUS

IIK 4.3. OcymecTBasTh
OLICHKY BBITIOJIHCHUS
TpeOOBaHMUI IPaBIIT
OXpaHbl TpyZa 1
MIPOMBIILITIEHHON
Oe3omacHOCTH
00CcTy)KUBAIOIIETO
nepcoHaia
TCINIOTEXHUYECKOI'O
000pyIOBaHUs U CHCTEM
TEIIo» U
TOTUTMBOCHA0KEHHS

OBageHre YHHUBEPCATBHBIMH  YIeOHBIMHU
MO3HABATENILHBIMH JICHCTBUSIMU:

a) 0a30BbIC JIOTHICCKUE ICHCTBUS:

- BHOCHTh KOPPEKTHBBI B JEATEIbHOCTB,

OLICHUBATh  COOTBETCTBUE  PE3YJILTATOB
UENsIM, OIICHMBAaTh PHUCKH TOCIEACTBHIMA
JIESITeTIbHOCTH;

0) 6a30BbIC UCCIICIOBATEIBCKHIE ICUCTBUS:

- YMETH NIEPEHOCUTH 3HAHUA B

MO3HABATENIbHYI0 U NPaKTHUECKYI0 00JacTH
JKU3HEEATEIbHOCTH.

- BIIAZIETh CUCTEMON 3HAHHWIT 00 OCHOBHBIX
METOJAaX Hay4YHOIrO IIO3HAHUS;

- c(OpMHUPOBATH YMEHHS CO31aBAThH
COOCTBCHHBIE MMCHMEHHBIE M YCTHBIE
coo0IIeHNs1 Ha OCHOBE HH(pOpMaNny u3
HECKOIBKUX UCTOYHUKOB

- c(OPMHUPOBAHHOCTH --TIPEJICTABICHUH O
MecTe OHOJIOTMH B COBPEMEHHOM Hay4HOM
KapTUHE MHpA, B PO(eCcCHOHATEHON

JIeSITeTIbHOCTH;
MIOHUMaHUe poiu Ouonoruu B
¢dbopMupoBaHuH Kpyrosopa u

(YHKIIMOHANEHONH TPaMOTHOCTH 4YEJIOBEKa
JUISL PEIICHUS TIPaKTUYECKUX 3a/ad, B TOM
qHcie npodeccrnoHaNbHOH
HaNpaBICHHOCTH




2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBbHOM JJUCHUILJIUHBI

2.1. O0bem 00meo0pa3oBaTeILHONM IMCHUIJIMHBI M BUAbI Y4e0OHOI padoThI

Buj yueOHoi1 padoThI

O0BbeM B yacax,

BCEro
1 cemectp BCEI'O, B T.4.: 33
OcCHOBHOe coJiep:KaHue, B T.4U.: 32
Jlexyuu 20
Ilpaxmuueckue 3ausamus 12
Jlabopamopnvie 3anamus -
Koncynomayuu -
IIpodeccuoHaILHO OPMEHTHPOBAHHOE CO/lePKAHME, B T.4.: -
Jlexyuu
Ilpakxmuueckue 3anamusl -
Jlabopamopnvie 3ansamus
WHAMBHAYAILHBIA NPOEKT (Ja/nem)’ HET
IIpomeskyTouHasi aTTecTanus /Ipyrasi popMa KOHTPOJIA 1
2 cemectp BCEI'O, B T.4.: 47
OcHOBHOE coJiep:KaHue, B T.4U.: 32
Jlexyuu 26
Ilpakxmuueckue 3anamust 6
Jlabopamopnvie 3anamus
Koncynomayuu -
IIpodeccnonaibHO OPHEHTUPOBAHHOE COJIEPKAHUE, B T.4U.: 14
Jlexyuu 4
IIpaxmuyeckue 3ansimus 10
Jlabopamopnvie 3ansamus
HauBuayaIbHbBI NPOEKT (Oa/Hem) HET
ITpomexyTounas arrectanus (1uddepeHIMPOBaAHHBII 3a4eT) 1
BCEI'O no gucuun/jnHe, B T.4.: 80
OcHoBHOE coaepKaHue, B T.4.: 64
Jlexyuu 46
IIpakxmuyeckue 3ansimus 18
Jlabopamopnvie 3anamus -
Koncynomayuu -
IIpodeccnoHanbHO OPMEHTHPOBAHHOE COJICP:KAHME, B T.4.: 14
Jlexyuu 4
Tpaxmuueckue 3ansmus 10
Jlabopamopnule 3anamus
IIpome:xkyTouHasi aTTecTanusi 2




2.2 TemaTn4yecKkni IJIAH U CoJepPKaAHNE YUeOHON TUCHUNIMHBI

dopmMupyembie
HaunmeHoBaHue Coaeprxanue yueOHOro MaTepuasia (0CHOBHOE U npoq)eccn(u)nanbﬂo opueHTHpPOBaHHOe), | O0bem KOMITETeHIIH
pa3/iesioB U TeM U NPAKTHYEeCKHe 3aHATHS, NPUKJIATHOH MOAYJIb 4acoB
1 2 3 4
1 CEMECTP BCEI'O 33
OcCHOBHOe co/Iep:KaHue
Pa3ned 1. buonorns kak Hayka. ZKuBble cucTeMbl M HX OPTaHU3ALHSA 2 OK 02
Tema 1.1. Coaep:xkaHue yueOHOro MaTepuaJa
buonorus Buosnorus — nayka o xxuBoii mpupoze. CBsi3u OMOJIOTHH ¢ OOIECTBEHHBIMU, TEXHUUECKUMH U
B CHCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMH, pUIIocOpUeH, peluruen, STUKOH, 3CTETUKON U MPaBOM.
Oobmas Ponp Ouonorun B (QOpMHpOBAHMHM COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTMYECKUX HaYK.
KU3ZHU MeTtoapl MO3HAHUA KUBOM IpUpOJbl (HaOMIOAEHUE, SKCIIEPUMEHT, ONKMCAHUE, U3MEpPEHHE,
KJ1accu(uKkanus, MOIEIMPOBAaHUE, CTATUCTHYECKask 00pabOTKa JaHHBIX ).
Kusble cucreMbl (OMOCHCTEMBI) Kak MpeaIMeT u3ydeHust Onosnoruu. OTinyuue KUBBIX CUCTEM
OT HeopraHuyeckoi npupoasl. CBOMCTBa GMOCUCTEM U UX pa3HOOOpasue.
YpoBHU OpraHu3alnx ouocucTem: MOJIEKYJIIPHO-TEHETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHbIM, MOMYISLIMOHHO-BUJIOBOM, 3KOCHUCTeMHBIH (OMO - TIEOLeHOTHYECKUil),
ouocdepHbIit
B ToMm yuciie:
Jlekums Ne 1 «buonorus B cucreme Hayk. OO1iast XapakTepUCTUKA KUZHI 2
Pa3znen 2 Xumuvecknii COCTaB M CTPOEHUE KJICTKH 10 OK-01, OK-02,
Tema 2.1. Coaepixanue yueOHOro MaTepuaJa 4 OK-04
XUMHUYECKUH COCTaB | XUMUYECKUN COCTaB KJIETKA. XHUMHYECKHE SJIEMEHTHI: MAaKpOdJIEeMEHTBI, MUKPOAJIEMEHTHI.
kieTku. Bona Boga u MmuHepanpHble BemecTBa. DYHKIMM BOABI M MUHEPAIBHBIX BELIECTB B KIIETKE.
U MUHEpaJIbHBIE [Tonnepxanue ocMoTHYECKOTo OanaHca
BCIICCTBA B Tom 4ncie:
Jleknms Ne 2 «Xumuuecknii coctaB KJIETKUA. Bosia 1 MUHEpaIbHbIE BEIIECTBA» 2
IIpakTuyeckoe 3ansitue Ne 1 «buosmornueckas poib MHMHEPAIBHBIX BEIIECTB B 2

obecneueHUH KUBHCACATCIBHOCTH OPraHu3MOB, IIPOSABJIICHUS IlI/IC6aJ'IaHC8. MHHCPAJIBbHBIX
QJICMCHTOB»




Tema 2.2.
buonornueckn
Ba)KHBIE XUMHYECKHE
COEIMHEHHUS

Coaep:xaHue yueOHOIro MaTepuaJia

benxu. CocraB u cTpoeHne 0enkoB. AMUHOKHCIOTEI — MOHOMEpHI OenkoB. Hezamenumbie u
3aMEHHUMbIE AMUHOKHUCIOThl. AMHHOKHUCIOTHBIM CcOCTaB. YPOBHU CTPYKTYpPbI OEIKOBOMU
MOJICKYJbI (TIEpBUYHAS, BTOPUYHAS, TPETHYHAS M UYETBEPTUYHAS CTPYKTYypa). XUMHUYCCKHE
cBoiicTBa OenkoB. buomorndeckue ¢yHkiun OenkoB. DepMeHTBI — OHOJOTHYECKHE
karanu3aropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CHeuu(UIHOCTb.
Kodepmentsl. Butamunbl. Otinununst epMEeHTOB OT HEOPTaHUYECKUX KaTaanu3aTOpPOB.
VYraeBoasl: MOHOCaxapuabl (III0K03a, pubo3a M Ae30kcuprbo3a), Aucaxapuiabl (caxaposa,
JIAKT03a) M TOJHcaxapubl (Kpaxmall, INIMKOTeH, LeJUIioyio3a). buonmorndeckue ¢yHKIMH
yraeBonoB. Jlumuael:  Tpurnuuepuabl, (ocdonunuasl, crepounsl. [ 'mapodunsHo-
runpopoOHbIe cBoiicTBa. buomornueckune ¢ynkuun smnuaoB. CpaBHEHHE YIJIEBOAOB,
OEeKOB M JUNUAOB Kak HMCTOYHUKOB »Hepruu. Hyxneunoseie kucnotel: JJHK u PHK.
Hykneotuasl — MOHOMEpHI HYKIIEHHOBBIX KucaoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenue u
¢bynakiun PHK. AT®: ctpoenue u pynkuuu

B ToMm uncie:

Jleknusa Ne 3 «bHOJIOTHYECKH BAXKHBIE XUMHUUECKHUE COECIMHEHU)

N

Tema 2.3.

CrtpyKTypHO-
byHKIIMOHATBHAS
OpTaHHU3aIHs KICTOK

Coaep:xanue y4eOHOIro MaTepHuaJia

[{utomorus — Hayka o kierke. Kilerounas Teopus — mpuMep B3aMMOACHCTBHSI HIIEH U (aKTOB
B HayYHOM II03HAaHUU. MeTO/bI U3yueHUs KICTKU.

Krnerka kak nenoctHast xuBas cucrema. OOlue NpuU3HAKU KJIETOK: 3aMKHYTasl HapyKHas
MemOpaHna, monekynsl JJHK kak renernueckuii anmnapat, cuctTeMa CUHTe3a Oeka.

Tunsl KJIETOK: JSyKapuoTHYeckas U mpokapuotruyeckas. (OCOOEHHOCTH CTPOECHHUS
npokapuoTuyeckoi kietku. Kierounass creHka Oaktepuil. CTpoeHHE 3yKapHOTHYECKOI
KJIeTKU. OCHOBHBIE OTJIMYUS PACTUTENbHOM, )KUBOTHOU M IrpuOHON Ki1eTku. [loBepXHOCTHBIE
CTPYKTYpbl KIETOK— KIJIETOYHas CTEHKa, MIMKOKaIWKe, uX ¢(yHkuuu. [lnasmaruyeckas
MeMOpaHa, ee CBOMCTBA U ()YHKIIUH.

[Mutormasma u ee opraHouabl. OpgHomemOpaHHble opranoujsl kietku: OIIC, ammapar
l'onpmxu, mus3ocombl. [1oayaBTOHOMHBIE OpPraHOWIBI KJIETKH: MHUTOXOHJPHUH, IUIACTHIBI.
[Ipoucxoxxaenne MUTOXOHApUH M TwacTui. Buasl mmactun. HememOpaHHbBIE OpraHoubl
KJIETKA: pUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUONIM, PECHUYKH, KIYTHUKU. DYHKIHMU
OpraHOMJOB KJIETKU. BKiItoueHus.

SAnpo — perynsaropHbslii eHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa, KapHoIlja3Mma,
XPOMATHH, SAPBIIIKO. XpPOMOCOMBI. TpaHCIIOPT BELIECTB B KIIETKE

B ToMm uuncie:
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Jlexuust Ne 4 «CTpykTypHO-(YHKIIMOHATIbHASI OPTaHU3aLUs KIIETOK»

IIpakTnuyeckoe 3ansitne Ne 2 «l/I3yueHue CTpOEHMsI KJIETOK PACTEHMH, JKUBOTHBIX H
0aKkTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHHUE»
[Tpuobperenue onpiTa NPUMEHEHHS TEXHUKA MUKPOCKOIIMPOBAHUS TIPH BBHITIOJTHEHUU
71a00paTOPHBIX padoT:

[lonroToBka MHKpONpenapaToB, HAOMIOJACHHE C TOMOIIbI0 MHKPOCKOIA, BBISBICHUE
pasnuyuii MeX1y U3y4yaeMbIMU 00beKTaMH, (POpMYIHPOBAHKE BBIBOIOB

Pasgea 3. ZKKu3HeneaTebHOCTD KJIETKH

Tema 3.1.
OO0OMeH BEIIECTB U
MpeBpaIicHue
JHEPTUH B KIICTKE.
Buocunres 6enka

Copep:kanue y4eOHOIro MaTepuaia

OOmMeH BeliecTB, WM MeTa00IM3M. ACCUMMIALUS (TUIACTHYECKUI OOMEH) M IUCCUMMIISIIHS
(oHepreTuyeckuii 0OMeH) — JBe CTOPOHBI €IMHOrO Ipoliecca MeraboauzMa. Poib 3akoHOB
COXpaHEHHs BEIIECTBAa W SHEPrUM B TOHUMAaHWU MeTaboim3ma. Tumbsl oOMEHa BEIIECTB:
aBTOTpOQHBIA U reTepoTpodHblii. Ponb ¢epMeHTOB B OOMEHE BEUIECTB U IMPEBpAICHUH
sHeprun B Kierke. PorocuHTe3. CBeToBass M TeMHOBas (a3pl QorocuHTe3a. Peakunu
dotocunTe3a. DPpdekTuBHOCTH (HoTOCHHTE3a. 3HAUeHHE POTOCHHTE3a IJI KU3HHU Ha 3emiie.
Bnusinue ycnoBuii cpenpl Ha (POTOCHHTE3 M CIIOCOOBI MOBBILIEHUS €0 NPOAYKTUBHOCTH Y
KYIbTYPHBIX pAcCTeHHM. XEMOCHUHTE3. XEMOCHHTE3HWpylluue OakTepuu. 3HAYCHHUE
XEMOCUHTE3a AJIs KU3HU Ha 3eMIIe.

DHepreTudeckuii 0OMeH B kiieTke. Paciiernienue BemecTs, BbIACIEHNE U aKKYMYyJIUPOBaHUE
SHEPruu B KIIETKE. DTalbl SHEpreTuyeckoro oomena. ['nmukonu3. bpokeHue u ero BUABL
Kucnopoanoe okucienue, win kietoyHoe asixanue. OxucnutensHoe (pocopunupoBaHue.
O} heKTUBHOCTH YPHEPTETUIECKOTO OOMEHA.

Peakuun wMatpuuHoro cuHTe3a. [eHetmueckas wuHbpopMmanus u JHK. Peanuzanus
reHeTHUYecKo nHpopMaluu B kieTke. ['eHeTndueckuit koa u ero cBoiicrBa. TpaHckpunuus —
MatpuuHblii cunte3 PHK. Tpancnsmus — OuwocuHTe3 Oenka. DTambl TPaHCISIUU.
KoaupoBanue amuHokuciot. Ponbs pubocom B OuocuHTe3e Oenka

B ToMm uncie:

Jlekums Ne 5 «OOMeH BeliecTB U MPEBPAIEHUE SHEPTUU B KIIETKE»

Tema 3.2.
Bupycst

ConepxaHue y4eGHOro MaTepuaJjia

Hexnerounslie ¢popmbl ku3Hu — BUpYchl. Mcropust oTkpsiTHst BupycoB (/. W. MBanoBckwuii).
Oco0eHHOCTH CTPOEHHUS M KU3HEHHOTO IMKIa BUpycoB. bakrepuodaru. bonesnu pacrenuid,
KMBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nmmyHoaedunuta yenoseka (BUY)
— Bo3oyaurens CIINla. [Ipodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHHM

B ToMm uncie:

OK-01, OK-02,
OK-04
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Jleknms Ne 6 «Bupycs» 2
IIpakTunyeckoe 3ansitue Ne 3 «HexsieTounsie pOpMBI JKUZHN 2
N3yuenne mnoHsATHE BHpyca, €ro CTpoeHue. BnusHue Ha oOpraHu3M 4YeJlOBEKa.
CpaBHUTEIIbHBIN aHATN3
Pa3znes 4. Pa3MmHoOXkeHUe 1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB 6 OK-01, OK-02,
Tema 4.1. Conepxanne y4e0HOro MaTepuajia 4 OK-04
JKv3HEeHHBI UK Knerounblii 1uki, WM SKM3HEHHBIH 1MKI KieTku. Mutepdaza um mmuros3. Ilpoueccsl,
KJIETKH npotekatomue B uHtepdase. Peruukamus — peakius matpuanoro cunre3a JJHK. Ctpoenue
XpOMOCOM. XpOMOCOMHBII HabOp — KapuoTuIl. JIMIIONUIHBIN U TarIOUJHBIH XPOMOCOMHBIE
Habopbl. Xpomatuael. lLluTonoruueckre OCHOBBI PAa3MHOXKEHUS U HHIAWBUIYaJIbHOTO
pazButug opraHu3moB. Jlenenue kinerku — wmuTo3. Cragum Mutosza. Ilponeccsl,
MPOUCXOASAIIME Ha pa3HbIX CTaAMSIX MUTO3a. DBHOJOrMYEeCKMI CMBICI  MHTO3A.
[IporpamMmmupyemast ru0esb KIETKH - alloNTo3
B ToMm umnciie:
Jlexkumst Ne 7 « Ku3HEHHBIN [IUKIT KICTKID) 2
IIpakTuyeckas padora Ne 4 «CpaBHuTe/IbHBIH aHAIN3 MuT032 1 Meiio3a» 2
Onpenenenue cranuii Muto3a u Meiio3a. Mx onucanue u cpaBHeHue. OnpeieieHue cTaaui
MHTO3a U MEHO03a.
Tema 4.2. Copep:kaHue y4eOHOT0 MaTepuaia 2

@DopMbI pa3MHOKEHUS
Y MHIUBHUIYAJIbHOEC
pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrojioe U MoJjioBoe. Buapl 6ecnonaoro pa3MHOKEHUS:
JieNieHre HAIBOE U MTOYKOBAaHUE OJIHO M MHOTOKJIETOUHBIX, CIIOPOOOpA30BaHUE, BET€TATUBHOE
pa3MHoOkeHue. MckyccTBeHHOE KJIOHHPOBAHUE OPraHU3MOB, €0 3HAUEHUE JIJISl CEJIEKIINH.
[TonoBoe pa3MHOkeHUE, ero oTIuYHs OT Oecmonoro. Meio3. Cramuu meiiosa. IIporeccsl,
MpouCXoAsuIMe Ha craguax wmenosa. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonoruueckuii cMpIcn 1 3HaUeHHe Meiio3a. ['ameTorenes — mporecc 00pa3oBaHMs TOJOBBIX
KJIETOK y *KUBOTHBIX. [l0IOBBIE kKene3bl: CEMEHHUKU U sudHUKH. OOpa3oBaHUE U pa3BUTHE
MOJIOBBIX KIIETOK — TaMeT (CIepMaTo30Hui, SIMIIEKJIeTKa) — CIepMaTOreHe3 U OOTeHes.
Oco0eHHOCTH CTpOEHUS SIMIEKIETOK U criepMaTo3ouoB. Omnogorsopenue. [laprenorenes
NunuBuayanbHOoe pa3BuTHE (OHTOreHe3). DMOpHOHAIBHOE pa3BUTHE (IMOpHOTEHE3). DTallbl
SMOPHOHAILHOTO Pa3BUTHSl Y TIO3BOHOYHBIX IKUBOTHBIX: JpOOJIEHUE, TacTPYJIsIus,
opranorenes. IloctaomOpuoHanbHOE pa3BUTHE. THMBI MOCTIMOPHOHAIBHOTO PA3BUTHS:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BnusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB; (DAKTOPBHI,
CIIOCOOHBIE BBI3BIBATH BPOXKJIEHHBIE ypojacTBa. Poct u pa3Butue pacteHuil. OHTOreHe3
I[BETKOBOT'O paCTEHUS: ABOWHOE OIUIOOTBOPEHHE, CTPOCHUE CEMEHH, CTAANH Pa3BUTHS
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B ToMm uncie:

Jleknms Ne 8 «DopMbl pa3MHOXKEHHSI U HHIUBUAYAIBHOE Pa3BUTHE OPraHU3MOB»

Paznen S. HacjiencTBEHHOCTh 1 MK3BMEHYMBOCTH OPraHU3MOB

(e}

Tema 5.1.
3aKOHOMEPHOCTH
HacJaeA0BaHUs

Coaep:xaHue y4eOHOro MaTepuaJia

IIpenmer u 3amaun reHeTukd. Posb HUTONOrMU U SMOPHOIOIMU B CTAHOBJIEHHMHM T'€HETHUKH.
Brman poccuiickux u 3apyOeXHBIX YYCHBIX B pa3BUTHE TEHETUKH. METOIbl TCHETUKH
(ruOpu0IOTNYECKU, LUTOICHETHYECKUH, MOJEKyIsipHO-reHeTndeckuil). OCHOBHBIE
TEeHETUYECKUE TIOHATHUS. | 'eHeTuUecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH  HACJIE[JOBaHHWsA  IPU3HAKOB,  ycTaHOBIeHHble I.  Mennenem.
MonorubpuaHoe CcKpelmuBaHue. 3aKOH eIWHO0Opa3usi TUOPUAOB IIEPBOTO IOKOJCHHS.
[IpaBmiio nOMMHMpPOBaHMA. 3aKOH pPAacIIEIUICHHs IPU3HAKOB. ['MIOTE3a 4YMCTOTHI ramer.
[lonHoe ¥ HemosHOE AOMUHHpOBaHME. J(UrMOpUAHOE CKpellMBaHUE. 3aKOH HE3aBUCUMOTO
Haclle/IoBaHUsl TMPU3HAKOB. lLlUTOreHeTnyeckre OCHOBBI JUTHOPUIHOTO CKPELIMBAHMUA.
AHanmusupyromee ckpemyBanue. VCnonp30BaHME aHAIM3HUPYIOLIETO CKPEIIMBAHUA UL
OIpeJIeJIeHUs] TEHOTHUIAa OCOOH.

CuemnnieHHoe HacnenoBaHue ImpusHakoB. PabGora T. Moprana mno cuerieHHOMY
HacJIeOBaHUI0 TeHOB. HapylieHue creIuieHusT T'€HOB B PE3ylabTaTe KPOCCHUHIOBEpPA.
XpOMOCOMHas1 TEOPHS HACIIEICTBEHHOCTH. [ eHeTH4eCKue KapThl.

I'enernka nosa. XpoMOCOMHOE ONpeAeieHUuE IMoia. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'oMorameTHble M rereporaMeTHble opraHu3mbl. HacienoBaHue MpU3HAKOB, CLEIUIEHHBIX C
10JIOM

B ToMm uuncie:

IIpakTnyeckas padora Ne S«3aKkOHOMEPHOCTH HACIEAOBAHUSD

Tema 5.2.
3aKOHOMEPHOCTH
W3MEHYHUBOCTH

ConepxaHue y4eGHOro MaTepuaJjia

N3MenunBOCTh. BUIbI HK3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIEICTBEHHAs. Ponb cpenbl B
HEHACJICJICTBEHHOW H3MEHYMBOCTHU. XapaKTepUCTHUKAa MOAU(DUKAIIMOHHOW W3MEHYHUBOCTH.
Bapuannonssiii psaa v BapuanmonHas kpuBas. Hopma peakiuu npusnaka. KonnuectBeHHbIe
M Ka4yeCTBEHHbIE TIPU3HAKK M UX HopMa peaknuu. CpoiicTBa MOANGPUKAITMOHHON
M3MEHUYMBOCTH.

HacnencrBeHHas, Wid Te€HOTHIHYECKas W3MEHUYMBOCThL. KOMOMHATHBHAs H3MEHYHBOCTD.
Meiio3 u MONIOBOM mpolecc — OCHOBA KOMOWHATHBHOM HW3MEHYHBOCTH. MyTarmoHHAs
M3MEHYNBOCTh. Kriaccudukaruss MyTaruii: TeHHbIE, XPOMOCOMHEIE, TeHOMHBIE. YacToTa H
NpPUYMHBI  MyTanuil. MyTareHHble (GakToOpbl. 3aKOH TOMOJIOTHUECKHX PSIOB B
HaclnencTBeHHO# m3MenunBoctr H. Y. BaBuiosa

OK-01, OK-02,
OK-04
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B ToMm uncie:

Jleknms Ne 9 «3akoHOMEPHOCTH NU3MEHYMBOCTU» 2
Tema 5.3. Copep:kanue y4eOHOIro MaTepuaa 3
I'eneruka yenoBexka | ['enermka uenoBeka. Kapuotum denoBeka. OCHOBHBIE METOJBI TCHETHKH YEIIOBEKA:
TeHEaJOTUYEeCKUI, ONU3HELOBBIA, LUTOT€HETUYECKUH, OWOXUMUYECKUH, MOJIEKYISPHO-
reHeTudeckuid. COBpPEMEHHOE OIpECNICHHE TeHOTHUIIA: MOJTHOTEHOMHOE CEKBEHHPOBAHMUE,
TreHOTUIIUPOBaHue, B TOM yucie ¢ nomompto [11[P-ananu3a. Hacnencreennsie 3aboneBanust
YelloBeKa: TeHHbIe O0Je3HH, OONE3HM ¢ HACIEACTBCHHOW MPEApacioiioKeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComMaTHueckue M reHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[MpuHnmmBl  310pOBOTO  00paza JKWU3HHW, JAHATHOCTUKH, TPOPWIAKTHKUA U JICYCHHUS
reHeTUYeCKUX  OonesHed.  MeauKo-reHeTHYecKoe  KOHCYJIbTUPOBAHHE.  3Ha4YCHHE
MEIWIIMHCKOW TEHETUKA B TMPECIOTBPAMICHUM W JICYCHUH TEHETHYCCKHX 3a00JICBaHMIA
YeJI0BeKa
B ToMm umciie:
Jexknust Ne 10 «I'eHeTHKA YeTIOBEKa» 2
IMpakTuyeckasi padora Ne 6 «CocTaBJIeHHE W AaHAJIU3 POJOCIOBHBIX YEIOBEKa» 2
IIpome:xyTOYHAsI aATTECTALUS MO JUCHUILUIHHE (Apyrasi popMa KOHTPOJIs) 1
2 CEMECTP | BCET'O 47
Pasjen 6. IBos1rouoHHasi 6HOJIOTHS 8
Tema 6.1. Coaep:xaHue yueOHOro MaTepuaJia 2
DBOJIIOIIMOHHAS [IpeanochuIky BOBHUKHOBEHUS YBOJIOIMOHHON TEOPUU. DBOJIOLMOHHAA TEOPUS U €€ MECTO

TEOpHs U €€ MECTO
B OMoJIoruun

B Ouonoruu. BiusHHE 3BONIOIMOHHON TEOpUM Ha pPa3BUTUE OWUOJOTMM U JPYTHX HayK.
CaunerenbcTBa 3BoNMIONMH. [[aneoHTOIOrMUECKHE: TOCIEA0BATENBHOCTD MOSIBIICHHS BU/IOB B
MaJI€OHTOJIOTUYECKON JIETONHCH, NepexojHble Gopmbl. buoreorpaduyeckue: cXoACTBO U
pasnuune ¢ayH U GJIOp MaTEPUKOB U OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U PA3IUUUs
SMOpPUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIE, pPYAUMEHTApHBbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE:
CXOACTBO MEXAaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTeH Yy BCex
KUBBIX OPraHU3MOB.

OpomoonyonHass Teopus Y. JlapunHa. IIpeanocbulku BO3HMKHOBEHHS JIAPBHUHHM3MA.
JIBIDKyIIIMe CHUJIbl HBOJIONUHM BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTU PECYpPCOB, Heolpeneia€HHas MU3MEHUHMBOCTh, OOpb0a 3a CyIIECTBOBAHHUE,
€CTECTBEHHBIN 0TOOD)

OK-01, OK-02,
OK-04
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B ToMm uncie:

Jlekuus Ne 11 «DBOJIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHUM» 2
Tema 6.2. Coaeprxanue yueOHOro MaTepuaJa 2
MuUKpO3BOTIOLMS Cunrernueckas Teopus 3Boonuu (CTD) u €€ OCHOBHBIE TOJIOKEHUS. MUKPOIBOIIOIH.
[Tomynsimus Kak eUHAUIA BUJIA ¥ SBOJTIOIUH.
JBuwxymue cuibl ((akToOpbl)3BOJIIONUU BHJIOB B Mpupoje. MyTallMOHHBIA Mpolecc U
KOMOMHATHBHAsI W3MEHUYUBOCTH. llomynsiimoHHBIE BOJHBI W Jpeiid reHoB. M3omnsmus u
murpanus. EcrtectBeHHbIE 0TOOp — HampaBisitomui  (axktop sBomouud.  DopMbl
€CTeCTBEHHOTO o0TOOpa. [IpHUcroCOOICeHHOCTh OPraHW3MOB KaK pPe3yibTaT dSBOJIOIHH.
[Ipumepsl npucnocobsieHuit y opranu3zMoB. Apomopdo3bl U uAHOAganTauud. Bug u
BHu000pazoBanue. Kpurepuu Buma. OcHOBHBIE (OPMBI BUI000pa30BaHus: reorpauaeckoe,
9KOJIOTHYECKOE
B Tom unciie:
Jlexkumst Ne 12 « MUKPO3BOJTFOIIHSI» 2
Tewma 6.3. Coaep:xaHue yueOHOro MaTepuaJia 4
Makpo3Boronus Maxkpospomtorusi. Dopmbl  IBoMOLMU:  (PUIETHYECKAs, TUBEPreHTHas, KOHBEpreHTHas,
napajuienbHas. HeoOpaTuMoCTh SBOTFOIIH
B Tom unciie:
Jlexkumsi Ne 13 «Makpo3BOJIIOIHSH) 2
IMpakTuuyeckasi padora Ne 7 «OnucaHue TMNPUCIIOCOOIEHHOCTH OpraHu3Ma H  €e 2
OTHOCHUTEIILHOTO XapaKTepay»
Pasjen 7. Bo3HuKkHOBeHUE W Pa3BUTHE KU3HHM HA 3emuie 8 OK-01, OK-02,
Tema 7.1. Coaepsxanue yueOHOro MaTepuaa 2 OK-04
3apoxeHue JloHay4dHBbIC TPEACTABICHUS O 3apOKJICHWUW KHU3HU. HaydHble THUITOTE3bI BO3HHKHOBCHHS

" Pa3BUTHC KU3HU

KHU3HM Ha 3emiie: abUoreHe3 M MaHcnepMus. XuMHUecKas 3BONoLNs. AOUOTeHHBIN CHHTE3
OpraHMYECKHUX BEUIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAJIBHOE TMOJATBEPKICHHE
XUMHAYECKOH HBONIONMHU. HavanbHble 3Tambl OHOJIOrHYeckod sBosronnu. I'mmnoresa PHK-
Mupa. PopMHUpOBaHHE MEMOpPAaHHBIX CTPYKTYp U BO3HHMKHOBEHHE IMPOTOKJIETKH. [lepBbie
KJIETKHU U UX 3BOMIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPIaHU3MOB.

PazButue xu3Hu Ha 3emie no 3paMm u nepuojam. Katapxeir. Apxeiickas U npoTepo30oncKas
opbl. Ilanmeo3oiickas spa u e€ mnepuoabl: KeMOPHHCKUN, OpPJOBUKCKHMHA, CHUIYPUHCKHH,
JIEBOHCKHM, KAMEHHOYTOJIbHBIA, IEPMCKH. Me3030iicKas 3pa U €€ Mepruoibl: TPUACOBBIM,
opckuid, MenoBod. KaliHo3oiickas spa M €€ nepuoabl: MaJeOreHOBbI, HEOT€HOBBIH,
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AHTPOIIOI€HOBBIM.

B ToMm uncie:

Jlexkumst Ne 14 «3apokJIeHUE U Pa3BUTUE KUZHU»

Tema 7.2.
Cucrema

OpraHn4€CcKoro Mupa.

Conep:kanue y4eOHOIro MaTepuaa

Cucrema OpraHMYeCcKOro MUpa Kak OTpakeHHE HBONIONUU. OCHOBHBIE CHCTEMAaTHUYECKHE
IpyNmbl OpraHU3MOB. XapaKTepUCTHKA KIMMaTa U reojorndeckux mpoieccoB. OCHOBHBIE

[Ipoucxoxnenue N
qeTOBEKA — dTambl SBOJIIOIUHM PACTUTEIILHOTO W JKUBOTHOTO Mupa. ApomMopdo3bl y pacTeHHd W
AHTpONIOreHES KUBOTHBIX. [losiBIeHUE, paciBET ¥ BBIMUPAHKE IPYII KUBBIX OPTaHU3MOB. }
DOBomoLusl  YeloBeKa. AHTPONOJOrMs KaKk Hayka. Pa3BuTue TmpencTaBieHUN O
MIPOUCXOXKACHUN YeloBeKa. Meroabl u3ydeHHsl aHTpornoreHe3a. CXOJICTBa U pazIUuMs
YellOBeKa W KUBOTHBIX. CHCTEMaTHYEeCKOE IIOJIOKCHHUE 4YeloBeKa. JIBMKYIINE CHIIBI
(dakTopwl) anTpomoreneza. HacnencTBeHHas HM3MEHYMBOCTh W €CTECTBEHHBIH OTOOD.
OO01ecTBeHHBIN 00pa3 KU3HU, H3TOTOBJICHUE OPYINH TPY/Ia, MBIIIUICHHUE, PeUb
B ToMm umnciie:
Jlekumsa Ne 15 «Cucrema opranudeckoro wmwupa. IlpoucxoxieHue denoBeka —
AHTPOTIOTCHE3
IMpakTnyeckas padora Ne 8«CxoacTBO U OTJIHYHUS Y€T0BEKA C JKUBOTHBIMMY.
CXO,I[CTBO W OTJIMYHS YeJIOBEKA C JKUBOTHRIMH. OCHOBHEIC CTaauy aHTPOIIOICHE3a
Tema 7.3. Conep:xanue yueOHOro MaTepuasa

OCHOBHBIE CTaIUU
SBOIIIOLIUH YEJIOBEKA

OcCHOBHBIE CTaAWM W BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJOMHUTEKH, UENOBEK yMEIbIH,
UYenosek npsaMoxoasuui, YenoBek HeaHIepTanbCKui, YenoBeKk pa3yMHbIM COBPEMEHHOIO
Ttuma. Haxonku MCKomaeMbIX OCTAaHKOB, BPEMS CYIIIECTBOBAHMS, 00JIaCTh pacCIpOCTPAHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

UYenoseueckne pacbl. OCHOBHBIE OOJBIIME pachl: €BpONeouHAs (€BpasHiicKas), HErpo-
aBcTpajoujHas (dKBaTOpHalbHAs), MOHTOJIOMAHAS (a3uaTCKO-aMepUKaHCKas). UYepTsl
MPUCIIOCOOJICHHOCTH TIPEJICTABUTENICH YEJIOBEUECKHMX pac K YCIOBHSIM CYIIECTBOBAHUA.
EnuncTBO yenoBeyeckux pac. Kpuruka pacuzma

B ToMm uncie:

Jlexkmus Ne 16 «OCHOBHEBIE CTaIUH DBOJIIOIINH YEJIOBEKA»

IIpakTnuyeckas padora Ne 9 «IIpucrnocobIeHHOCTh YeIoBEeKa K Pa3HbIM YCIOBHUSM CPEJIbL.
Bnustaue reorpaduueckoii cpeibl Ha MOPQOIOTHIO U (PU3UOTIOTHIO YEJIOBEKa
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Pa3nes 8. OpranusMsbl M OKpysKalIas cpeaa 4 OK-01, OK-02,
Tema 8.1. Coaeprxanue yueOHOro MaTepuaia 2 OK-04, OK-07
OKoJlorus Kak HaykKa. | DKOJOrus Kak HayKa. 3aJaudl M pa3Jelibl 9KOJIOTUU. MeTOIbl 9KOJIOTHYECKUX NCCIIeIOBAHMM.
Cpenpbl )KU3HH. DKOJIOTHYECKOE MHPOBO33PEHUE COBPEMEHHOro 4enoBeka. Cpenbl OOMTaHUS OPraHU3MOB:
DKoslorn4yeckue BOJIHAs, HA3eMHO-BO3/YyILIHAs, IIOYBEHHAs, BHYTPUOPraHW3MEHHas. OKOJIOTHYECKHE
baxTopsl ¢dakropsl. Knaccudpukanust 5Konorndeckux (HakTopoB: aOMOTHUECKUE, OMOTHYECKUE WU
aHTpororeHusle. JleifictBue 53KoJOrMYecKuX (PaKTOPOB HA OpPraHu3Mbl. AOMOTHYECKHE
¢bakTopsl: CBET, TeMIieparypa, BiaxkHoctb. @oronepuoausm. [IprcrnocobieHuss opraHu3MoB
K JedcTBUIO abuotnyeckux ¢akropoB. buonorndyeckue purmbl. buornueckue (akTopsl.
Buabsl OMOTHYECKMX B3aMMOJEHCTBUI: KOHKYpPEHLHMs, XHUIIHH4YecTBO. Ilapasutusm,
MYTYyaJIiu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAaXJIEOHUYECTBO), aMEHCAIN3M, HEHUTpaIN3M.
3HaueHue OMOTHMYECKHX B3aUMOJECHCTBUI IJIsl CYLIECTBOBAHMS OPraHU3MOB B MPUPOIHBIX
co00I11IeECTBAX
B ToMm yncie:
Jlekums Ne 17 «Oxonorus kak Hayka. CpeJipl ®KU3HUA. DKOJIOTHYECKHe (PaKTOPhI» 2
Tema 8.2. Coaep:xaHue yueOHOro MaTepuaJia 2
DKoJIoTn4YecKue DKOJIOTHYECKHE XAapaKTepUCTUKH nomynsauud. OCHOBHbIE II0Ka3aTesd  HOIMYJISALMH:
XapaKTePUCTUKHU YHUCJIEHHOCTb, IUIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUrpauusd. JuHamuka
HOMYJISLUH YHUCICHHOCTH NONYJISILMU U €€ PeryJsisiius
B ToMm yncie:
Jlekums Ne 18 «Oxonornueckre XapakTepUCTUKU TOMYIISIIUI 2
Paznen 9. CoobOmiecTBa H 3K0JI0rH4ecKHe CHCTEMbBI 14 OK-01, OK-02,
Tema 9.1. Cojnep:xanue y4eOHOro MaTepuaJjia 2 OK-04, OK-07
Coobectpa Coo0lmecTBo  OpraHusmMoB  —  OuoneHos.  CTpYKTypbl  OMOIEHO3a:  BHJOBad, [IK 4.3
OpPraHHU3MOB, IIPOCTpaHCTBEHHas, Tpoduueckas (rnuiiesas). Bunbl-noMmuHanTsl. CBsi3u B OHOLIEHO3E.
9KOCHCTEMBI Okojoruyeckue cuctemMsl (3xocucreMsl). llonstne 00 »sKocucTeMe U OHMOreoleHO3e.
@DyHKIIMOHANbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLEHTHI, KOHCYMEHTBHI, PEIYLICHTBHI.
KpyroBopot BelecTB ¥ MOTOK 3HEPTUU B 3KocucTeMe. Tpoduueckue (MuIIeBble) YPOBHU
skocuctembl. [lumeBble nenu u cetu. OCHOBHBIE IOKAa3aTeNM 3KOCHUCTEMBI: OHMoMacca,
MPOIYKIHS. DKOJIOTUYECKUE MUPAMUJBL: MPOIYKIUH, YUCICHHOCTH, OMomMaccel. CBolicTBa
9KOCHCTEM: YCTOMYMBOCTb, CAMOPETYJIsAlNs, pazBuTue. CyKueccus
B Tom 4ncie:
Jlexuust Ne 19 «Coob1iectBa OpraHu3MoB, IKOCUCTEMBI» 2
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Tema 9.2. Coaeprxanue yueOHOIro MaTepuaia 2
[Tpuponubie IIpuponHble SKOCUCTEMBI. ODKOCHUCTEMBI peK U 03€p. ODKOCUCTEMA XBOWHOIO WM
9KOCUCTEMBI HIIMPOKOJIMCTBEHHOTO jeca. AHTpPOIOTreHHBIE HKOCUCTEMBI. ATpO3KOCHCTEMBI.

YpOoskocucreMbl. buonornueckoe U XO3SHCTBEHHOE 3HAYEHHE arpo3KOCHUCTEM H
ypOo3kocucteM. buopaznooOpasue kak ¢akrtop ycroiumBocTd 3kocucteM. CoxpaHeHue
OMOJIOTMYECKOTro pa3HooOpasus Ha 3emiie

B Tom yucie:

IIpakTnueckas padora Ne 10«IIpupoiHbie 3KOCUCTEMBI» 2

Tema 9.3. Copep:kaHue y4eOHOIro MaTepuaJia 2
buocdepa — Yuenne B. . Bepuaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa 6uocdepsl. XKusoe
riobanpHas BeuiectBoO M ero ¢yHkuuu. OcobeHHOCTH Ounochepsl Kak TIJI00aTbHOM HKOCHCTEMBI.

skocucrema 3emun | JluHaMuueckoe paBHOBecMe M oOparHas CBsizb B Ouocdepe. KpyroBopoTsl BemiecTB u
OMOTeOXMMHYECKHE LHUKIBI 3JIEMEHTOB (yriepojaa, aszoTa). 30HaJbHOCTH Ouocdepsl.
OcHOBHbIE OMOMBI CYIIN
B ToMm yuciie:
Jleknus Ne 20 «buocdepa —rnobanpHast SIKOCHCTEMA 3EMITHDY 2

Tema 9.4. Ilpogheccuonanvno opuenmuposannoe cooeprcanue 4

Brusanue Yenoseuecmso 6 buocghepe 3emnu. AumponozenHvle usmenenus 6 ouocgepe. I nobanvhuvle

AHMPONO2EHHBIX akonoeuueckue npoonemwvl. Cocywecmeosanue npupoovl u uenogevecmsa. Coxpanenue
¢axkmopoe na buopaznoobpazusi Kak ocrosa ycmouuusocmu oOuocghepvl. OcHnoeéa payuoOHATLHO2O
buocgepy YIPAGIeHuss NPUPOOHLIMU PeCypCamul U UX UCnONb308aHue. /Jocmudicenus buonocuu u OXpana
npupoobvl
B mom uucne:
Jexyua Ne 21«Bruanue anmponocentuvix ¢hakmopog na ouocgepy» 2
Ilpakmuueckaa paooma Ne 11 «Bnusnue npou3eo0CmeeHHbIX (HaKmopos8 HA OpeaHu3m 2
uenoseKay

Tema 9.5. Ilpogheccuonanvno opuenmuposannoe cooepricanue 4

Bausanue coyuanvno- | 300posve u e2o cocmasngiowgue. Paxmopul, NOJOHCUMETbHO U OMPUYATNENbHO SlUsioujue Ha
9KONIO2UHECKUX opeaHusm udenogexa. Illpobnema mexHO2EHHLIX B030€UCmBUli HA 300p08be 4en08eKd

gaxmopos Ha
300p08be yenoseKa

(anexmpomacHumHsle NoJsA, ObIMOBAs XUMUS, U30LIMOYHbIE WYMbL, paouayus u m.n.).
Aoanmayus opeanusma denogeka K ¢hakmopam okpydcaouen  cpeovl. Ilpunyunovi
@opmuposanus 30o0posvecbepezaroueco nosedenus. Puzuueckas akmueHOCMsb U 300pO8be.
buoxumuueckue acnekmuol payuonanbHo2o numaHus

B mom uucne:
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Jexyua N 22 «Brusnue coyuanbHo-9K0102UYECKUX PaKmopos Ha 300P06be Yel08EeKaA)

IIpakmuueckasn paboma Ne 12 « Ymucmeennas pabomocnocooHocms»

unu  «Bnusnue abuomuueckux pakmopos Ha uenoseka» (8 Kauwecmge mpuzeepos,
CHUdCalowux — pabomocnocooHocmb, UCNONb308aMb yenosus ocyujecmenenus
npoghecCUoOHANbHOU 0esIMeIbHOCIU, WYM, memnepamypda, guzuveckas Hacpy3Ka u m.o.)

Paznen 10. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOT UM

12

Tema 10.1.
Cenexkuus KaK HayKa
U TIPOLECC

Coaep:xaHue y4eOHOIro MaTepuaJia

Cenekuus Kak Hayka W Ipouecc. 3apoKJICHHUE CEJICKUMU U JoMecTukanus. Ydyenue H. H.
BapuiioBa 0 meHTpax MHOrooOpasus W TPOUCXOXKICHUS KYJIbTYpHBIX pacTeHHid. LIeHTpBI
MIPOUCXOXKACHUS JTIOMAIIHUX >KUBOTHBIX. CopT, mopoga, mramMM. COBpeMEHHBIE METObI
CCJICKIIYH. MaccoBbrit
U WHJIUBUIYyaJbHBIA OTOOPHl B CEJNEKIUU PACTeHUW M KUBOTHBIX. OIlIEHKa JKCTepbepa.
bruskopocTBeHHOe cKpemuBanne — WHOpuAWHT. Yncras nuaus. CKpenmBaHWE YHCTHIX
muauii. ['ereposuc, unu rubpuanas cuna. HepoacTBeHHOe CKpeliMBaHHE — ayTOPUAMHT.
Otrnanénnas rubpuamsanuss u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 M IOJy4YeHUue
MTOJTMTUIONOB. JIOCTHIKEHHS CEICKIIMN PACTCHUH, )KUBOTHBIX 1 MHKPOOPTaHH3MOB

OK-01, OK-02,
OK-04, OK-07
[IK 4.3

B ToMm uuncie:

Jlexnus Ne 23 «Cenexkuus Kak HayKa U IPOLIECcC»

Tema 10.2.
OCHOBBI
OMOTEXHOIOTUHA

Coaep:xaHue yueOHOro MaTepuaJia

buorexHonorust Kak oOTpaciib NPOU3BOACTBA. ['€HHas HWHXKEHepusa. OTambl CO3AHMS
pexomOunantHo JIHK u Tpancrennbix opranusmos. Kierounas mnxenepus. Kiierounsie
KYJIbTYPBI. MUKpPOKIIOHAIBHOE pa3sMHOXEHUE pacTeHun. Knonuposanue
BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE M ITUYECKHE
npo6aembl. 'MO — reHeTH4ecKr MOAM(PUIMPOBAHHBIE OPraHU3MBbI

OK-01, OK-02,
OK-04, OK-07
[IK 4.3

B ToMm uncie:

Jleknus Ne 24 «OcHOBBI OMOTEXHOJIOTHI)

N

Tema 10.3.
Buomexnonoauu
8 NPOMbBLULIEHHOCIU U
npogheccuu

Ilpogpeccuonanvno opuenmuposannoe cooeprycanue

Passumue npomviuinennotli 6uomexHonio2ull U ee NpUMeHeHue 8 HCU3HU Yelo8eKd, NOUCK U
AHAU3 UHGOPMAYUU U3 PATUYHBIX UCMOYHUKOS (HAYYHASL U Y4eOHO-HAYUHAs Tumepamypd,
cpedcmea Maccosoll ungopmayuu, cemo Mumepnem u opyeue)

B mom uucne:

IlIpakmuueckasn paboma Ne 13 «Keiicvl Ha ananuz ungopmayuu o pazeumuu
NPOMBIULTIEHHOU OUOMEXHOI02ULl (N0 MUHU-CPYRNAM).»

OK-01, OK-02,
OK-04, OK-07
1K 4.3
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Tema 10.4. IIpogheccuonanvno opuenmupoeannoe cooeprcanue 2 OK-01, OK-02,
buomexnonozuu 6 OcHogHble HanpasieHus COBPEeMeHHOU OUOMEXHOL02UU 8 NPODeCCUOHANbHOU 0esiMeIbHOCU OK-04, OK-07
JHCUBHU U npogeccuu | yenosexa. Memoout buomexnono2u. Obwvexmui buomexnono2uu. Omuxa 11K 4.3
OUOMEXHONIo2UYeCKUX U 2eHemuyecKux oKcnepumenmos. Ilpasuna noucka u ananuza
OuosKO0N02UYECKOU UHPOpMAYUU U3 DASTUYHBIX UCHOYHUKO8 (HAVYHASL U YUEOHO-HAYYHAL
Jaumepamypa, cpedcmaa Maccosoul ungopmayuu, cemv Uumepuem u opyeue)
B mom uucne:
Ilpakmuueckan paboma Ne 14 3awuma xetica: npedcmasienue pe3yibmamos peuleHus 2
Kelico8 (8blcmynjieHue ¢ npeenmayueti)
IIpome:kyTounasi arrectanus (1uddepeHnpoBaHHbIN 3a4eT) 1
80

Bcero:
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3. YCJIOBUS PEAJIM3AIIMU OBIIIEOBPA3OBATEJBHOM JUCHUILJIAHBI

3.1. MaTepuajibHO-TeXHUYECKOE o0ecneyeHne

Jlnst peanu3anuu 0O0pa3oBaTeNbHOrO Ipolecca (BceX BUAOB YUeOHOM NEeATeNbHOCTH) 110
JUCIUIUIMHE  HCIOJB3YIOTCS — CIEAYIOIIUE CHEHUAIbHBIE IMOMEIICHHS, OCHAIICHHBIE B
cootBercTBuM ¢ [Ipunoxenunem § OII CIIO:

— Kabuner o6mmeo0pa3zoBaTeIbHbIX TUCITUTIINH

3.2. YyeOoHo-MeToau4ecKoe odecrneyeHme
3.2.1. OcHOBHBIE NIeYaTHbIE U/WJIN IJIEKTPOHHbIE U31aHUSA

Jns  peanmu3anmuy  porpamMMbl  OMOIMOTEUHBIH (OHA UWMEET Te4yaTHble W/WIN
JJIEKTPOHHBIE Y4EOHMKH M 00pa3oBaTeNbHBIC PECYPCHI, OMYIIEHHBIE K HCIIOIb30BAHHUIO IPH
peanuzanuu obpazoBaTenbHbIX mporpaMMbl CI1O Ha 6a3e OCHOBHOTO 001Iero 00pa3oBaHUS:

1. Aradonosa, 1. b. buonorus : 6a3oBsiii ypoBens : yueOHuk / M. b. Aradonona, A. A.
Kamenckuii, B. . CuBormnazoB. — 2-e u3j., crep. — Mocksa : IIpocsemenue, 2025. — 271 c. —
Texkcr: oanexktponHsld / Jlamb :  2JeKTpoHHO-OMOamoreunas  cucrema. —  URL:
https://e.lanbook.com/book/472913 (nara obparenus : 11.03.2026).

3.2.2 JlonoJIHUTEIbHbIE HCTOYHHKH
1. buosorust | MeroaMyeckHe YKa3aHUS [0 MPAKTUYCCKUM 3aHATHIM IS

oOyuaromuxcs crenuanbHocTH 13.02.02 TennocHabxeHre U TEMIOTEXHUYECKOe 000pyI0BaHUE
ouHoit popmer 00ydenust / TUY ; coct. O. O. Censinuna. - Tromens : TUY, 2025. - 40 c. - Teker
: 3JIEKTPOHHBIN / BUK Ty [caiiT]. — URL
https://jirbis.tyuiu.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=423&task=set st
atic_req&bl_id_string=1&req_irb=<.>1=%D0%A3%D0%94%D0%9A%2057%2807%29%2F%
D0%91%20634%2D925000003<.> (mata obpamenus : 15.03.2026)

2. Censanna O.0. buonorus MullH / OO. Censsauna. — TekcT: 37eKTpOHHBINA //
Educon 2: 1 poBo 00pa3zoBaTeIbHBIN KOHTEHT. - URL:
https://educon2.tyuiu.ru/course/view.php?id=28380 (mata oopamierus: 15.03.2026).

21


https://e.lanbook.com/book/472913
https://jirbis.tyuiu.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=423&task=set_static_req&bl_id_string=1&req_irb=%3c.%3eI=%D0%A3%D0%94%D0%9A%2057%2807%29%2F%D0%91%20634%2D925000003%3c
https://jirbis.tyuiu.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=423&task=set_static_req&bl_id_string=1&req_irb=%3c.%3eI=%D0%A3%D0%94%D0%9A%2057%2807%29%2F%D0%91%20634%2D925000003%3c
https://jirbis.tyuiu.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=423&task=set_static_req&bl_id_string=1&req_irb=%3c.%3eI=%D0%A3%D0%94%D0%9A%2057%2807%29%2F%D0%91%20634%2D925000003%3c
https://educon2.tyuiu.ru/course/view.php?id=28380

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA30OBATEJIbHOU JUCIHUIIJIMHbI

KOHTpOib M OLIEHKa PacKphIBAIOTCS 4epe3 IUCLUIUIMHAPHBIE PE3YJIbTaThl, YCBOCHHbIE
3HAHUS ¥ IPHOOPETEHHBIE 00yUYarOIIUMUC YMEHHs, HAallpaBJICHHbIE HA (OPMHUPOBAHUE OOIIUX U
npodecCHOHATIBHBIX KOMIIETEHIINH

PesynpTatel 00ydeHus

IToxa3zaTenu oneHKHn

O1eHOYHBIE MEPOTIPHUSITHS

umems npeocmasnenue O POIU
u MecTe OunoIoruu B
COBPEMEHHOU HAay4YHOH KapTHUHE
MUpA; MOHUMAaHNe 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 W XPOMOCOM,
CTPYKTYPBI BUIa U 9KOCHCTEM.

KoHTponbHOE — yrpakHEHHE
teme 1.1

YcTHBIH ompoc Mo Teme 5.2
BrimosHeHNEe KOMITICKCa 3aIaHUN
o Teme 9.3

Brinonnenue komIuiekca 3aJjaHui
o teme 9.4

[IpakTuueckas padora Ne 1
[IpakTudaeckas padora Ne 3

10

poinu OpraHMYECKUX 17§
HEOpPraHWYeCKUX BEUIECTB B

kietke OK 01, OK 07, OK 04

cpopmuposannocms  ymeHuti | Ymeem pematb reHetndeckue | IIpaxtuueckas padora Ne 2
OOBACHATH pe3yabTaThl | 3a7a4ud, CTPOUTH BapuanuoHHble | [IpakTuueckas pabora Ne 5
OHMOJIOTHUECKUX KpuBble, paborath c ydeOHOH | [IpakTmyeckas padorta Ne 11
AKCIIEPUMEHTOB, pemars | JINTEpaTypout [IpakTnueckas padora Ne 12
JJIeMEHTapHble OUOJOrHYecKue [paktuueckue paboter Ne 13,14
3a7auy;

enaoerue OCHOBHBIMHU

METOAaMH Hay4YHOTO IO3HAHWS,

WCIIOJIb3yEeMbIMHU npu

OMOJIOTHYECKUX HUCCIICO0BaHUAX
JKMBBIX OOBEKTOB U DKOCHCTEM:

OTHCaHueE, H3MepeHue,
MIPOBEICHHE HaOJIOICHMIA;

BBISIBJIIEHUE u OLIEHKa

AHTPOTIOTEHHbIX HM3MEHEHHUH B

pupoie

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

copmuposanHocmy 3HaeT mojoxeHHd KieTouHoil | Tect mo Teme 2.1

COOCTBEHHOW  TO3WMIMM  TI0 | TeOpHH, OCHOBHBIE (yHkumu | [Tucemennas pabora o teme 2.2
OTHOIIEHUIO K OHMOJOTHYECKOH | OpraHOWIOB, uuToriasmel, | Ilucemennas padora o teme 2.3
MHQOPMAaLUK, MNOJTy4aeMOH M3 | CYyLIIHOCTb u 3HaueHue | [InceMenHsIN onpoc no Teme 3.2
pasHBIX WCTOYHHKOB, K | KJIETOYHOH TeopuH, ocobeHHocTH | TecroBas padota mmo teme 4.1
rI00aTbHBIM  9KOJOTMYECKUM | CTPOCHUS MIPOKapHOT u | Ilpaktnueckas padora N
npobjieMaM M NOyTAM  HX | 9yKapHOT; CYIIHOCTh OHTOTeHe3a, | BrImoHeHne

peumecHuA, 3HAYE€HWEe MHUTO3a M MeHo3a B KOMILJIEKCAa 3a,Z[aHHI>'I II0 TeMe
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enaoenue OCHOBHBIMU
METOJaMH Hay4HOTO ITO3HAHUS,
UCTIOJIb3yEMBIMHU npu
OMOJIOTUYECKUX HCCIICOBAHUSIX
JKUBBIX OOBEKTOB M DKOCHCTEM:
OTIFICaHueE, HM3MEepeHune,
MIPOBE/ICHHE HaOJIIOIEHMUII;
BBISIBJIICHUE u OLICHKA
AHTPOTIOTEHHBIX HM3MEHEHUH B
MIPHUPO/IE;

3nanue TMONOXEHUS KICTOYHOMN
TEOpWUH, OCHOBHBIE (PYHKIUU
OpPTaHOUIOB, [IUTOILIA3MBI,
CYIITHOCTh u 3HAYCHUE
KJIETOUHOU TEOpUH,
0COOCHHOCTH CTPOEHUS
MPOKAPHOT U FYKAPHUOT;

3nanue CyuHOCTH OHTOTEHE3a,
3HAYEHHE MHTO3a U Melo3a B
OCYIIECCTBICHHH
IMPEEMCTBCHHOCTHU MEXKOYy
MTOKOJICHUSIMHY, 3aKOHOMEPHOCTH
WHAWBHUIyaIbHOTO  Pa3BUTHS,
CIOCOOBI Pa3MHOKEHUS

OK 01, OK 02, OK 07,

OCYILIECTBIICHUN
MPEeEeMCTBEHHOCTH MEXTY
MTOKOJICHUSIMY, 3aKOHOMEPHOCTH
WHIMBUTyaJIbHOTO pa3BUTHS,
CITOCOOBI pa3MHOXKEHUS

8.1

Brmonnenue
3aJJaHUHU 110 TEME 8.2
Brimonnenue
3aaHul 1o TeMe 9.1
IIpaxtrueckas padora Ne9
[paktuueckas padora Ne 10

KOMIIJICKCa

KOMIIJICKCa

cpopmuposanHocme
OOBSICHATH
OHMOJIOTUYECKUX
9KCIEPUMEHTOB, pemars
3JIEMEHTapHBIE OHOJIOTHYECKUe
3a/1auy;

3nanue CYHOIHOCTH TIPOLECCOB
HaCJIEICTBEHHOCTH u
M3MEHYHMBOCTH, THUIIBI
CKpELIMBAaHUN, TI'€HETUYECKYIO
TEPMHHOJIOTHIO, XPOMOCOMHYIO
TEOPHIO HaCJICZICTBEHHOCTH,
3HAYCHUE TE€HETUKH JUIS
CEJIEKIINH u MEINLVHEL,
yCHEXOB CEJIEKIIIOHEPOB,
HarnpaBJIeHHUs] OMOTEXHOJIOTHH;
yMeHue 00OCHOBBIBaTH MECTO U
POJIb OMOJIOTMYECKUX 3HAHUN B
MIPAaKTUYECKON  JIESITEIBHOCTH
JIIOJIEH, pa3BUTUHU COBPEMEHHBIX
TEXHOJIOTHH

OK 01, OK 02, OK 07; TIK 4.3

yMEHUHI
pe3yIbTaThl

3HaeT CyIIHOCTh  IPOLECCOB
HaCJIEICTBEHHOCTH u
U3MCHYUBOCTH, THUIIbI
CKpELIMBAaHUI,  T'€HETHYECKYIO
TEPMUHOJIOTHIO, XPOMOCOMHYIO
TEOPHIO HaCJIeICTBEHHOCTH,
3HaYECHUE TCHETHKH UIst
CEJIEKUMM M MEIWLHHBI, yCIEeXH
CEJIEKIIMOHEPOB,  HaIIpaBJIECHUS
OMOTEXHOJIOTUH

[Mucemennas pabota mo teme 5.3

copmuposannocms
COOCTBEHHOH  TIO3WUIUM  TIO
OTHOLICHHIO K OHOJOrMYEeCKOM
UHQOpMAIUH, TOTy4aeMON W3
pasHbIX WUCTOYHUKOB, K
rI00ANBHBIM  OKOJIOTHYECKUM
npobjieMaM W OyTAM  HX
peleHHSIMH;

3nanue  OCHOBHOM  TeopUH
OMOJIOTMM  —  3BOJIIOLMOHHOMH,

3HaeT OCHOBHYIO
IBOJIOIIMOHHYIO TEOPHIO,
MPUYUHBI SBOJTIOLINH, eé
3aKOHOMEPHOCTH, JIBIUOKYIIWE
CUJIbI;

3HaeT  OCHOBHBIE  THIIOTE3HI
BO3HUKHOBEHHS KU3HU Ha 3eMIle,
OCHOBHBIC OTaIlbl 9BOJIFOIIN N
YeIIOBEKa, YEIOBEYECKIX Pac

YcrHslit onpoc o Teme 6.1
[Tucemennas pabota o teme 6.3
[lucemennas pabora mo Teme
7.3

[IpakTuueckas pabora Ne 6
[IpakTuyeckas padora Ne 7
[IpakTuueckas padora Ne 8
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MPUYUHBI 3BOJTIOIIHH, eé
3aKOHOMEPHOCTH,  JABIDKYIIHE
CHUIHI,

3nHanue OCHOBHOW THIOTE3bI
BO3HMKHOBEHHSI  JKM3HH  Ha
3emuite, OCHOBHbIE JTaInbl
3BOJIIOIIAN YeIIOBeKa,
YEJIOBEUSCKUX pac

Ymenue ucrions3oBaTh 3HaHUS O
COBPEMEHHOU
€CTECTBCHHOHAYYHOH KapTUHE
MHpa B 00pa3oBaTeIbHON W
podeCCHOHATTEHOM
JICSATEIILHOCTH.

OK 01, OK 02, OK 04, OK 07,
11K 4.3
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JlonoJiHeHHs1 H H3MEHEeHHs
K paGoyel nporpaMmme JIHCUHNJIMHDI
OVY/1.08 Buosorus
Ha 2026 — 2027 y4eOHbl#t roa

C yuy€rom 0oOHOBIIEHHUS Y4eOHO-METOAMYECKOH TUTepaTypbl U KOPPEKTHPOBOK
yuebHOro ruiaHa, B pabouylo nporpamMmy BHOCSTCS CleAyIOUIde IOTIOIHEHHUs
(M3mMeHeHus):

Bun
N4 nonosnneHuit/ Conepxanue 10NM0MHEHHIT/W3MEHEHHIT, BHOCHMBIX B pabo4yio rporpammy
H3MEHEHHUH

I | Axtyanusaums | 1) B m2.1 B tpynoemkocTd | cemectpa yBeIMUMTb Ha | yac JeKuuH, B
TPYJAOEMKOCTH | TPYIOEMKOCTH 2 cemecTpa COKpatuTh Ha | wac nexkuuu. OGmas
JMCLIHIIMHbBI TPYAOEMKOCTb JAMCLMIIIMHBL B | ceMecTpe yBelIW4MTh 0 33 4acos, BO 2
CeMeCTpe — COKPaTUTh J10 47 4acos.

2) B temaTnueckom niae (n.2.2) yBeIHYHTh MPOJOJIKHTEIBHOCTD NEKIIHH
Ne 10 10 2 vacos, yaanuth gexuuio Ne 26.

2 | Axryanusaums | 1) B m.3.2.2 3aMeHNTL HCTOYHHK:
CIUCKa l. buosorus : MeToaMueckue yKaszaHusi MO MPAKTHYECKUM 3aHATHIM JUlsl
HCMOMB3YEMBIX | 00yqaloLmXcs CMENHATBbHOCTH 13.02.02 Tennocnabxenne H
MCTOYHHKOB TenjoTexHuyeckoe obopynoBanue ouHoit popmel obyuenust / TUV ; coer. O.

O. Censinuna. - Tromens : TUY, 2024. - 44 c. - DnexktponHas 6ubnnoTexa
THUY. - [buonorus) . - bubnuorp.: ¢. 43. - ~b. 1. - Texcr : 27eKTPOHHBINA.

HA HOBOE H31aHHe:

|. buonorus : METOAMYECKUE YKazaHUsi 10 MPAKTHYECKUM 3aHSTHIM ISt
o0yuaroumxcs CreLHabHOCTH 13.02.02 TennocHabxkenue "
Ten1oTeXHuueckoe obopyaosanue ouHoi Gpopmbl 00yuenus / TUY : coct. O. |
0. Censinuna. - Tromens : TUY, 2025. - 40 c. - Teker : snextpounsiii // BUK |
THY [caiiT]. - URL :
https:/jirbis.tyuiu.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid
=423&task=set_static_req&bl_id_string=1&req_irb=<.>1=%D0%A3%D0%9
4%D0%9A%2057%2807%29%2F%D0%91%20634%2D925000003<.>
(nara obpamenns : 15.03.2026)

2) Jonoannts 11.3.2.2 undposbimM 00pazoBaTeIbHLIM pecypeom:
Cengnuna 0.0. buonorus MullH / OO. Censuuna. — TekcT: 31eKTpOHHBIH //

Educon  2: uudposoit  obpazoBarenbHbii  kontenr. —  URL:
https://educon2.tyuiu.ru/course/view.php?id=28380 (mara oOpameHus:
15.03.2026).

[Ipenonasarens 0.0. Censinnna

JIonoIHEHNS H U3MEHEHHS BHEC: g
JlonosHenus (M3MeHeHus) B pabouyro NporpaMmy paccMOTPEHb! M 0100peHbl
Ha 3acenanuu LK OOM/CQ\/]MHH (IMporokon Ne 8 ot 25.03.2026 1.)
[peacenarens LIK S — i

|-y oy

COI'VIACOBAHO:
3aBeyOUIMi OTACIEHHEM
« 25 » 03 2026 .
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