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PabGouas nporpamma paspaGotana B COOTBETCIBHH C TpeGoBaHUIMH: /
- deepanbHOro rocyapcTBEHHOT0 06pa30BATE/ILHOTO CTAH/APTa CPEHEre obmero o6-

Pa3oBaHHs, YTBEPHK/ICHHOTO MPHKA30M Muno6pHayku Poccun 0T 17.05.2012 Ne 413 (3aperu-
CTPHPOBAHHOr0 MHHHCTEPCTBOM IOCTHLHH Poccuiickoii @enepalini 07.06.2012, perucrpanu-
OHHBEII Ne 24480);

- defepaIbHOr0 rocyAapCTBEHHOr0 00pa3oBaTe/ILHOro cTanjapTa 10 CoenHaibHOCTH
09.02.01 KoMmmbioTepbic CHCTEMbI H KOMIUIEKCEI, YTBEPIKICHHOTO npukazoM MuHuCTEPCTBA
npocseiienns  Poccuiickoit  denepanun  OT 25.05.2022, No 362 (SEpBFHC'IPHpOBaHHOl:‘O
Munncrepersom octunmi Poceniicioit defepaltii 28.06.2022, perucTpauroHHbi Ne 69046);

C YYCTOM:

- denepansHoll 06pa3zoBaTensHON MPOrpaMMbL CPEIHEro obiiero obpazoBaHus, yTBEp-
knennoii [IpukazoM Munucrepersa npocsemeHus P® or 18.05.2023 Ne 371 (3apemc-rp;3po-
BaHHOr0 MuHicTepcTBoM et PoccHiickoi Menepalnu 12.07.2023, perucTpaitHOHHbIH Ne
74228);

- mpumepHoit paGoueii nporpamMMel 061c00pa3oBaTENbHOH AMCIHIUIHHEL «bBuonorus»
JUIst IPOQeCCHOHANBHBIX 00pa3oBaTeIBHBX OpraHK3alliii, yTBePH/IEHHOH Ha 3ace/laHHH Coseta
10 OlIEHKe COepIKAHMs H KauecTBa MPHMEPHBIX paBounx nporpamm obmieoGpasoBaTebHOro M
COIMANBHO-TYMaHNTAPHOTO MHKIOB CpeAHero npodeccuonansHoro obpasoBanus, MPOTOKO Ne
14 o1 30.11.2022.

Paboyas nporpamma paccMoTpeHa
ra 3acemanuu 11K 061meobpazoBaTenbHbIX,
TYMaHHUTAPHBIX H COLUATIBLHO-
3IKOHOMHUECKHX MUCIHIUTHH oTAeneHus AnDC
IIpoToxomn Ne 9
oT «17» anpens 2024 r.
IIpencenagens [TK

0.B. AbalinyniHa

PaGouyio nporpammy paspadorasi:

npenoaparenp Bbicuiei KBanH(HUKALHOHHON KaTeropiy, HHKEHEP-3KOJIOT, YUHTEb, [Peroja-
BaTes OCHOB 6e301aCHOCTH JKU3HEACATENLHOCTH, Mpenonasares CITO u JI1O, Teopus 1 Me-
TOMKA NPeNo/IaBaHks AMCUHIUINH «be30macHocTs xusHenesTensHocTH» 1 «OXpana Tpyaa» B

OpraHy, npodeccHoHanbHOro 00pasoBaHus B ycnousx peanusaumn OIOC CIIO
~ B.P. MyxameazaioBa
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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOrPAMMBI
OBIIEOBPA30BATEJLHOM JUCIUTLINHBI
OV/1.08 BHOJIOT A

1.1.MecT0 1M CHUIUIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NMPOrpamMMbl

Hucuummuaa OY /.08 Bbuonorust Bxomut B obmeoOpasoBarensubiii nukia TITICC3 kak
oOsi3aTenbHasT TUCIUTIIIMHA yueOHas JUCITUTIINHA.

Oo6meoOpa3oBarenshas nucuuumaa OY /(.08 buonorus sensercs o0s3aTenbHON YacThIO
o0meoOpazoBaTebHOTO IMKIIa oOpa3zoBarenbHoil porpammbl CIIO B cootBerctBuu ¢ ®I'OC mo
cnenuanbHocTd 09.02.01 KomMnbproTepHbIE CUCTEMBI M KOMITJIEKCHI.

1.2.1eab ¥ JIaHUPYyeMble Pe3yJIbTATHI 0CBOEHUSI TUCHUILIMHBI:
1.2.1.11eab 0011e00pa3oBaTeIbHON JUCHUMILIIHHBI
Copmepxanre TpPOTpaMMBbl  00IIE0OPA30BATEIBHON  JUCIUILTAHBI
HAIpPaBJIEHO Ha JOCTHKEHHE CIIEeNYIOIIeH LeH:
- OBJIaJIeHHE 00YYAIOIUMHUCS 3HAHUSAMU O CTPYKTYPHO-() YHKITHOHAJIbHOW OpraHU3aliy KUBBIX
CHUCTEM pAa3HOr0 paHra M MNpUOOpEeTeHHE YMEHUN HCIOIb30BaTh STH 3HAHHS ISl TPaMOTHBIX
JIeCTBUI B OTHOIIEHUH OOBEKTOB KUBOW MPUPOIBI M PELICHUS PA3JINYHBIX )KU3HEHHBIX MPOOIIEM.

OV /1.08.

buonorusa

1.2.2. Ilnanupyemble pe3yiabTaThl OCBOCHUS 001e00pa3oBaTe/IbHON AUCHMILIUHBI B
coorBercTBMU ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Ocoboe 3HaueHne JUCIUIUIMHA UMeeT pu GpopmupoBanuu u passutun OK u ITK.

Koa u HaumeHoBaHue [lnanupyemble pe3y/bTaThl 0CBOCHHS JMCIUIIHHBI

cl)opanyeMblux Oo0mue JAucuMninHapHble
KOMIeTeH Ui
OK 01.Bsi0upats cioco6st | B 4acTu TPYAOBOIO | - 3HaTb MECTO U pOJb
pelieHus 3a1aq BOCIIUTAHUS: ouosiorun B cucreme
npodeccuoHaTbHON - TOTOBHOCTb K  Tpyay, | HAYYHOI'O 3HAHUA
NeSITeNIbHOCTH OCO3HaHME LIEHHOCTH | €CTECTBEHHBIX  HAayK, B

MNPUMCHUTCIIBHO K
Pa3JIAIHBIM KOHTCKCTAM.

MacTepCTBa, TPYI0JI00ue;

- TOTOBHOCTb K aKTHUBHOWU
JeATETbHOCTH
TEXHOJOTHYECKON u
COLIMAJIbHOW HAIIpaBIEHHOCTH,
CIIOCOOHOCTh ~ MHHUIMUPOBATH,
MJIaHUPOBATH u
CaMOCTOSITENIbHO  BBITIOJIHATH
TaKyIo JIeSITeIbHOCTD;

- UHTepeC K pa3IuYHbIM
chepam  mpodeccrHoHATHHON
NeSITeIbHOCTH,

OBJIQJICHHE YHUBEPCATbHBIMU
y4eOHBIMU T103HABATEIbHBIMU
JICICTBUSIMU:

(hopMUpOBaHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOU

KapTUHbl MHpa U HAy4HOTO
MHPOBO33PEHHUS, O BKJIAJe
POCCHIICKMX U 3apyOexHbBIX
YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosioruy, (GyHKIHOHAIHHON
IPaMOTHOCTH 4eJIOBeKa JJIs
peleHHsl )KU3HEHHBIX 33/1ay;
- YMETh pacKpbIBaTh
coJiep>kaHue OMOIOTUYECKUX
TEPMHUHOB U MOHATHIL: )KU3HB,
KJIETKa, OpraHu3M,
MeTabosm3M (0OMEH BEIIECTB
U IpeBpallcHHE DSHEPrun),

a) 0a3oBble JIOTHYECKHE | TOMEOCTa3 (CaMOpPEryIsIus),
nelcTBUS: YpOBHEBas OpraHu3aIus
- CaMOCTOSITEIIEHO | KHBBIX CHCTEM,
dbopMynupoBaTh U | CAMOBOCIIPOM3BEICHHE
aKTyaJu3upoBaTh  Mpodiemy, | (penpomayKIus),
paccmaTpuBath €e | HaClIeJICTBEHHOCTD,
BCECTOPOHHE; W3MEHYHMBOCTh, POCT W




- yCTaHaBIIMBATh
CYLIECTBCHHBIM IIPU3HAK WIIHU
OCHOBaHUS [UIsl CpaBHEHUS,
KJIacCU(UKAUU U 000OIICHNUS;
- OTIpeeIsATh (1%
JIeATEeTbHOCTH, 3a/1aBaTh
napaMeTpbl M KpPUTEpUU HX
JOCTHKCHHS;

- BBISIBIISITH 3aKOHOMEPHOCTH U
MPOTUBOPEUUS B
paccMaTpUBaEMBbIX SIBJICHUSX;

- BHOCUTh KOpPPEKTHUBBHI B
NeSITeNIbHOCTbD, OLICHUBATh
COOTBETCTBHUE pe3yabTaToB
HensiM,  OLIGHMBAThb  PHUCKHU
MOCJIEJICTBUM J1€ATEIbHOCTH;

- pa3BUBaTh  KpeaTHBHOE
MBIIUIEHUE TPU  PEHICHUHU
JKU3HEHHBIX TTPOOJIeM

0) 0a3oBbIe
HCCJIe]0BaTeIbCKUe
aefcTBus:

- BIIQJIETh HaBBIKAMU Y4eOHO-
HCCIIEI0OBATEIIbCKOM u
MPOEKTHOMN JIeSITEILHOCTH,
HaBbIKAMU paspeliieHus
npobiuewm;

- BBISIBIISITh
CJIE/ICTBEHHBIE CBSI3U u
aKTyaJIu3UpOBAaTh 3ajauy,
BBI/IBUTATh TUIIOTE3Y ee
pelieHus, HaXOJUTh
apryMEHThI JUTS
JI0Ka3aTenbCcTBa CBOMX
YTBEPKICHHUI, 3a71aBaTh
napaMmeTpsl u KpUTEpUU
pelieHus;

- aHaJIM3UPOBATh MOJyYEHHbBIE
B XOJ€ peIIeHUs 3aJadyu
pe3yNbTaThI, KPUTHYECKU
OIIEHUBATh UX JOCTOBEPHOCT,
MIPOTHO3UPOBATh W3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMETh NMEPEHOCUTh 3HAHUS B
MO3HABATEJIbHYIO u
MIPaKTUYECKYIO obnactu
KU3ZHEACITEIbHOCTH;

- YMETh UHTETPUPOBAThH 3HAHUS
U3  pa3HbIX  NIPEIMETHBIX
obnacreii;

- BBIIBUTaTh HOBBIE UJIEH,
npearaTh OpUTHHAIIbHBIE
MOAXO/bI U PEIICHHUS;

MPUYUHHO-

pa3BUTHE;

- YMETb u3nararb
OMOJIOTHYECKHUE TEOPHUH
(kmeTouHas, XpOMOCOMHas,
MyTallMOHHAs, IIEHTpaJbHAs
aorma MOJIEKYJIAPHON
owomornn),  3akonnl (I
Menpens, T. Moprana, H.H.
BaBunoBa) wu yuenums (o
LEHTpaX MHOrooOpasusi u
MIPOUCXOXKACHUS KYJIbTYPHBIX
pacrennii H.M. Basunosa),

ONPENENATh  TPAaHUIBl  HX
OPUMEHUMOCTH K  JKHUBBIM
CUCTEMAM;

- BIAJETh METOAaMH
HAYYHOT'O [TO3HAHWA B
Ouoyioruu: HaONIIOACHUE U
ONMCAHUE JKHUBBIX CHCTEM,
MPOLIECCOB u SIBJIEHU,

OpraHM3aiys W TPOBEIACHUE
OHUOJIOTUYECKOT O
IKCIIEPUMEHTA, BBIJIBIKCHHE

TUIIOTE3HI, BBISIBIISITh
3aBUCHMOCTH MEXIY
UCCIIeTyeMbIMU BEJTMYNHAMH,
OOBSICHATH MOJIy4YEHHBIE
PE3YNIBTATHI,

UCTOJBb30BAHHBIX  HAYYHBIX
MOHSITUH, TEOPU U 3aKOHOB,
YMETh JIeNaTh BBIBOJBI Ha
OCHOBaHHH HOJTY4EHHBIX
pe3yIbTaToB;

- YMETb BBIJICIIATh
CYIIECTBEHHBIE MIPU3HAKH

BUPYCOB, KIIETOK ITPOKAPUOT U
3YKapuoOT, OOHOKJIETOYHBIX U
MHOTOKJIETOYHBIX

OpraHU3MOB,  OCOOEHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB
U IPEBpAILCHUS DHEPrUU B

KJIEeTKE, dboTocuHTE3A,
IJIACTUYECKOTO u
HEPTEeTUYECKOTO oOMeHa,
XEMOCHHTE3a, MHUTO3a,
Melo3a, OIJI0JIOTBOPEHHS,
Pa3MHOXKEHUS,

WHJIMBUIYAIHPHOTO Pa3BUTHUS
opraHusma (OHTOT€HE3);

- yMETh MPUMEHSATH
MOJIyYEHHBIC  3HAHUS  JUIA
OOBSACHEHHUST OHOJOTHYECKUX
MPOLECCOB U SIBIICHUM, A




- CIIOCOOHOCTH X
HUCITIOJIB30BAHUS B
II03HABAaTEIbHON U COIIHAILHON
MpaKkTUKE

OK 02.Ucnonbs30Bath
COBpPEMEHHBIE CPECTBA
MOKCKa, aHaIn3a 1
UHTEPIIPETAIIH
nHpopManuu, u
MH(pOPMalMOHHbIE
TEXHOJIOTUH IS
BBHITIOJTHEHUS 33124
npo¢eCcCUOHATBHON
JeSITeTbHOCTH.

B o0JacTH IEHHOCTH
HAYYHOI'0 MO3HAHMSL:

- c(hopMHUPOBAHHOCTH
MHUPOBO33pPEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHS
00I1IECTBEHHOM
OCHOBAaHHOTO Ha  JUAJIOTre
KYJIBTYp,  CIIOCOOCTBYIOIIETO
OCO3HAHHMIO CBOEr0 MeCTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPIIICHCTBOBAHUE
S3BIKOBOM W YHMTaTelILCKOM
KYJIbTYPbI KakK CpencTBa
B3aUMOJICUCTBUSA MEXIY
JIOJIEMH U TIO3HAHMS MUPA;

- OCO3HAHHE LICHHOCTH
Hay4YHOU JIeSITEILHOCTH,
TOTOBHOCTD OCYHIECTBIISITh
MIPOCKTHYIO u
HCCJIEI0BATENIbCKYIO
NeATeTbHOCTh MHANBUIYATbLHO
U B TPYIIIIE;

OBnaneHne yHUBEPCATbLHBIMHU
y4eOHBIMU T103HABATEIHHBIMU
NEUCTBUSIMU:

B) padorta ¢ nHopManmeii:

- BJIAAECTh HaBBEIKAMH
nonydeHuss wuHpopMamuu U3
WCTOYHMKOB Pa3HBIX THIIOB,
CaMOCTOSTEILHO
OCYIIECTBIISITh TIOWCK, aHAJIN3,

YPOBHIO
HayK1 "
NPaKTUKH,

TIPUHATHS MPaKTUYECKHUX
pELIEHHI B TMOBCEIHEBHOM
JKU3HU C LEJIBI0 00eCIIeUeHNS

0e30ImacHOCTH CBOETro
3I0POBBS u 3JI0POBbSI
OKPYXKAIOLINX OJIEH,
coOJro1aTh HOPMBI
FpaMOTHOFO IIOBCACHUA B
OKpYy>Karoleu MPUPOTHOMN
cpene, [IOHUMATh
HEe00XO0INMOCTh

HUCITOJIBb30BaHUA Z[OCTI/I)KCHI/Iﬁ
COBPEMEHHOW OHOJIOTHMH |

OHMOTEXHOJIOTHIA TUTS
parroHaIBLHOTO
MIPUPOJIOTIOIL30BAHHS,

- YMETh peraTh

JJIEMEHTapHbBIE TEHETUYECKHE
3a7a4d Ha MOHO- 51
TUTUOPUIIHOE CKpEIIUBaHUE,

CIIEIUIEHHOE  HacJed0BaHHUE,
COCTaBJIATH CXEMBI
MOHOTHOPHUIHOTO

CerH_II/IBaHI/I}I JUIA

IpeJCcKa3aHusl HACJIEeIOBAHUSA
IIPU3HAKOB y OPraHU3MOB;

- YMETh BBIMOJIHSATh
nabopaTopHbBIS u
IIPaKTUYECKHE paboTsI,
coOmolaTh  TpaBWiIa  TPH
pabore ¢  y4eOHBIM U
1a00paTOPHBIM
o0opynoBaHUEM;

- YMETh KPUTHUYECKH
OLIEHUBATh "
WHTEPIPETHPOBATH
uH(pOpMaINIO
OHMOJIOTMYECKOTr0

coJiepKaHusl, BKIIOYAIOUIYIO
MICEBJIOHAyYHbIE 3HAHUS U3

Pa3IUYHbBIX UCTOYHUKOB
(cpencrtBa MacCcoBOM
uHpOopMaIuy, Hay4yHO-
MOMYJISIPHBIE ~ MaTepHUalIbl),
TUYECKHE aCTIEKTHI

COBPCMEHHBIX I/ICCJ'IG,Z[OBaHI/Iﬁ

B  Owojoruu, MeEIULIMHE,
OHMOTEXHOJIOTHH;
- YMETh C03/1aBaTh

COOCTBEHHBIC THUCHMEHHBIC U
YCTHBIE COOOIICHHUS, 0000IIast
OMOJIOTHYECKYIO

MHGOPMAIIHNIO U3 HECKOIBKUX




CHUCTEMAaTH3aLUIO u
UHTEpHpeTanuio HH(OpMaIu
pa3INyYHbIX BUAOB U (GopM

NpeCTaBICHHUS;
- co3maBaTh  TEKCTHI B
paznuuHbBIX  ¢dopmarax  C
y4ETOM Ha3HAYCHUS
uH(pOpMaIUU u LIEIEBOU
ayJIUTOPHH, BBIOMpAst
ONTUMAJIbHYIO bopmy
NpeCTaBICHUS "
BU3YyaJIU3aIiH;

- OIIGHWBATh JOCTOBEPHOCTD,
JETUTUMHOCTb ~ MH(OpMaIUH,

€€ COOTBCTCTBHUEC IIPAaBOBLIM U
MOPaJIbHO-3THUYCCKUM HOPMaAM;

- HCHONB30BaTh  CpeICTBA
UH(POPMALIMOHHBIX u
KOMMYHUKAITHOHHBIX
TEXHOJIOTUI B peleHnu
KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX u
OpPraHM3alMOHHBIX  3a7ad ¢
co0uroIeHNeM TpeGoBaHUI
SPrOHOMHUKH, TEXHUKH
0e30IMacHOCTH, TUTHEHEI,
pecypcocOepexeHus,
IPABOBBIX M ATHYECKUX HOPM,
HOpM UH(POPMALIMOHHOM
0€30ITaCHOCTH;

- BJIAJICTh HaBBIKAMH
pacmo3HaBaHMS W 3aIINUTHI
uHopManuy,
nH(}OpMaAITMOHHOM

0€30IIaCHOCTH JINYHOCTH

OK 04.2¢dpextuBHO
B3aUMOJCHCTBOBATH Hu
paboTaTh B KOJIEKTHBE U
KOMaHJIe.

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEILHOCTH u
CaMOOTIPE/ICIICHUIO;
-OBJIaJICHUE HAaBbIKAMH y4eOHO-
HCCJIeI0BATEIbCKOM,
MPOEKTHOM H  COIMAIBbHOU
JIeSITCIIEHOCTH;

OsJaaagenue
YHUBEPCAJIbHBIMHA
KOMMYHUKATHBHBIMHU
NeHCTBUSAIMU:

0) COBMeCTHAaA
JeITeJIbHOCTD:

- IIOHMMAaThb M HCIIOJIb30BaTh
MPEUMYIIECTBA KOMAaHIHOW U
WHUBUIYaILHON paboOTHI;

- IPUHUMATh 1I€JIA COBMECTHOM
JIeSITCIIEHOCTH,

HCTOYHHKOB, rpaMOTHO
HUCIIOJIL30BaTh NOHITUHHBINA
amnmapat OHoJIoTHr




OpraHU30BbIBATh u
KOOPAWHUPOBATH JEHUCTBUS I10
€e JOCTHIKEHHIO. COCTaBJIATH
IJIaH JEUCTBUM, PaCIpEHENsaTh
poJii ¢  y4e€TOM  MHEHHM

Y4aCTHUKOB 00CyX/1aTh
pe3yJIbTaThI COBMECTHOM
paboTsr;

- KOOPJIMHHUPOBATH "

BBITIOJTHSATH PabOTy B YCIOBHSIX
pealbHOTO, BUPTYAJIBHOTO U
KOMOWHUPOBAaHHOTO
B3aUMOJCHCTBUS;

- OCYUIECTBJISITh TO3UTHBHOE
CTpaTernueckoe MOBEACHHUE B
Pa3ITUYHBIX CUTYaIHsX,
NpOSBISATE  TBOPYECTBO U
BOOOpaKeHHe, OBITh
MHUIIMATUBHBIM

OBjaanenue
YHHUBepPCAJbHBIMU
peryisiTUBHBIMH
NeHCTBUSAIMU:

I') MPUHATHE ce0A M JAPYrux
JIOEH:

- T[pUHUMATh MOTHUBBI U
apryMEHTHI APYTUX JIOAeH mpu
aHayu3e pe3yNabTaToB
JeSATEIbHOCTH;

- TNpU3HaBaTh CBOE IMPaBO U
IpaBO JpYrux JIIOJEHd Ha
OIIINOKH;

- pa3BuUBaTh  CIOCOOHOCTH
MOHMMAaThb MHpP C TO3ULUHU
JIPYroro 4yeaoBeKa

OKO07.ConeiicTBOBaThH
COXPAHEHUIO OKpYKaroIeu

cpensl,
pecypcocOepekeHHIO,

OpPUMEHATh ~ 3HaHUS 00
M3MEHEHUU KJIUMara,
IIPUHLIMIIBI OepeKIIMBOTO
Mpou3BOACTBA, A(HPEKTUBHO
JIENCTBOBATE B

qpeBBBIqaﬁHBIX CUTyalusiIX.

B 00J1acTH DKOJOTrHYECKOI0
BOCIIUTAHUA:

- c(hOpMHUPOBAHHOCTH
9KOJIOTHYECKOM KYJIBTYPHI,
IIOHUMAHUEC BIIMAHUSA

COLMAIBLHO-YKOHOMHYECKHX
MPOIECCOB  HAa  COCTOSIHUE
MNPUPOJTHOM UM COIHAIBHOU
Cpensl, OCO3HAaHHE
rJI00aTBEHOTO XapaxkTepa
9KOJIOTUYECKHUX MPOOIIEM;

- IJIAaHUPOBAHUC 148
OCYILIECTBJICHUE JEUCTBUUA B
OKpY>KaloIle cpejie Ha OCHOBE
3HaHUA LeNed yCTOMYHMBOTO
pa3BI/ITI/I5I YCJIOBCUCCTBA,




aKTHUBHOE HETpUsITUE
JEUCTBUN, TPUHOCAILIUX BpEX
OKpYKalollei cpeje;

- yMEHUE TMPOTHO3UPOBATH
HeOIaronpusTHhIC
DKOJIOTHYCCKUE  IIOCICACTBUS
NPEANPUHUMAEMBIX JI€UCTBU,
MpeaoTBpaIiaTh UX;

- pacuMpeHue OIThITa
NEATEIbHOCTH HKOJIOTMYECKOU
HaIpaBJIEHHOCTH;

- OBJIaJICHUC HaBBEIKAMH
y4eOHO-UCCIIeI0BATEIbCKOMH,
MPOEKTHOM W  COLUMAJIBHOU
JIeSITETLHOCTH

IIK 2.3.

BBINTONHATE UHTETPALIHIO
MOAYJIEM B YIPaBIAIOLIYIO
Iporpammy.

- YMETh oopmiIATH

IMPAKTUYCCKHE 3aHATHUA
JA€J1aTh 110 HUM BBIBO/JEI.

n




2 CTPYKTYPA M COJIEP)KAHUE OBIIIEOBPA3OBATEJILHON JUCIATLIIMHBI

2.1. O0bem 00meo0pa3oBaTeILHON IUCHUIJIMHBI M BUAbI y4e0HO padoThI

Bup yueOHoii paboTnbl

O0BbeM yacoB

nu(ppepeHPOBAHHOIO 3a4€eTa

O0bem 00pa3oBaTeIbHOI NPOrpaMMbl JHCHHUIINHBI 72
OcHOBHOeE co/iep:KaHue 46
B TOM YHUCJIC:

TEOPETUUYECKUE 3aHATHS 34

MIPAKTUYECKUE 3aAHATHUS 12
IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COACPKAHUE 24
B TOM YHCJIC:

TEOPETUYECKUE 3aHATHS 6

IIPAKTHUYECKUE 3aHATUS 18
[IpomeskyTouHas arrecrauus B gopme 2
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dopMupyemsie

Conepsxanne yueOHOT0 MaTepraia (OCHOBHOE M TIPO(hecCHOHATBLHO- O6Bem obmue n
HanmenoBanue pa3zienoB U TeM
OpPUEHTUPOBAHHOE), TA0OPATOPHBIC U MPAKTUYECKUE 3aHSATHUS 4acoB | mpodeccuOHATbHbBIE
KOMIIETEHIINH
1 2 3 4
1 cemectp
Pasznea 1. Kiierka — cTpyKTYpHO-(PYHKIMOHAJIbHAS €IMHUIIA KUBOT0 34
Tema 1.1 bBuosiorust kak Hayka | Conep:kanue yueOHOro MaTepuajia 6 OK 01
Buonorus kak Hayka. CBsi3b OMOJIOIMH C OOLIECTBEHHBIMHU, TEXHUYECKUMH U 4 OK 02
IPYTUMH €CTECTBEHHBIMH HayKaMmH, ¢(uiocodueit, STHUKOH, ICTETUKOW U OK 04
npaBoM. Poib OGuonoruu B (pOPMUPOBAHUU COBPEMEHHOM HAay4HON KapTHHBI OK 07
mupa. Cucrema OMOJIOTHUECKUX HAYK.
MeTopl TO3HAHUS KUBOM MpUpPObl (HAOMI0IEHUE, SKCIIEPUMEHT, OMUCaHUE,
U3MepeHue, Kiaccudukanus, MOJICIHUPOBAHUE, CTaTUCTHYEeCKas 00paboTka
JTAHHBIX ).
IIpakTnueckoe 3ansitue Nel. "Mcrnosb30BaHME pa3iIuMYHBIX METOJOB IPH
M3y4eHUN OMOJIOTHYECKUX OOHEKTOB". 2
Conep:xanue yueOHOro MaTepuasa 4
Kubie cuctembl (OMOCHCTEMBI) KaK MIpeAMET u3ydeHus: ononorun. Otanyne
Tema 1.2. ’Kusble cucreMbl 1 . OK 01
KHUBBIX CUCTEM OT HEOPTaHNYECKON TPUPOIBI. 4
X OpraHM3AIUML. CgoiicTBa OMOCHCTEM U WX pa3HOOOpa3ue. YPOBHH OpPTaHHU3AIlMd OMOCHCTEM: OK 02
MOJIEKYJIAPHBIN, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN, MOIMYJISALUOHHO- OK 04
BHJIOBOM, IKOCUCTEMHBIH (OMOTE€OIEHOTHYECKUI), OMOC(EpHBIH. OK 07
Coaep:xaHue yueOHOIr0o MaTepuaJia 4
XUMUYECKUH COCTAaB KIETKH. XHMHUYECKHE OJJIEMEHTHI: MaKpOAJIEMEHTBHI, OK 01
Temal. 3. Xumnueckuii cocras MUKpO3JIEMEHTHI. Bo/ia 1 MUHEepaibHbIE BEIIECTBA. 4 OK 02
U CTPOCHUE KIIETKH. OyHKIIMM BOABI M MHHEPAIBHBIX BeEIEeCTB B KieTke. l[lommepikanue OK 04
OCMOTHYECKOTo OanaHca. OK 07

benku. CocraB m crpoeHue OenkOB. AMHUHOKHCIIOTBI - MOHOMEPHI OCITKOB.
He3zameHnMble M 3aMEHMMbIE AMMHOKMCIOTHI. AMHHOKHCIOTHBIM COCTaB.
YPOBHHU CTPYKTYpHI OETKOBOI MOJIEKYIIBI (IEPBUYHASI, BTOPUYHASI, TPETUUHAS
Y YETBEPTUYHAS CTPYKTYpa). XMMHUYECKHE CBOMCTBA OEIIKOB.

buonornueckue GyHKIMNU OEITKOB.
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depmeHTHI - Ouonornyeckue katanmmzaTtopbl. CTpoeHue hpepMeHTa: aKTUBHBIN
HEeHTp, cyOctparHas crenuduuHocts. Kodepmentsl. Butamunbl. OTiamuus
(epMEeHTOB OT HEOPTAaHUYECKUX KaTaIU3aTOPOB.

VYraeBosl: MOHOCAaxXapuabl (TJII0K03a, pru0o3a U 1e30KCHpr003a), Tucaxapuiabl
(caxapo3a, JakTo3a) W ToJMcaxapuabl (KpaxMmaj, TJIMKOTEH, IIeJUTI0NI03a).
Bbuonornueckue GyHKINUN YTIIEBOJIOB.

Jlurmuaer:  Tpurnmnepunbl,  Gocdoaunuabl, crepouabl. [ mapoduiabHO-
runpopoOHbIe cBoiicTBa. buonormueckue ¢ynkmun nununoB. CpaBHEHUE
YTJI€BO/I0B, OETIKOB U JIMMIUJOB KaK UCTOYHUKOB SHEPTUU.

Hyxneunnossie kucnotsl: JJHK u PHK. Hykneotnas! - MOHOMEpBI HYKJIEMHOBBIX
kuciot. Crpoenue u pynkiuu JJHK. Ctpoenune u ¢pynkiuu PHK. Buasr PHK.
AT®: crpoenne U HyHKIUH.

[uTonorus - Hayka o kierke. KiietouHast Teopusi - mpuMep B3aUMOJICHCTBUS
uaei u (pakToB B HAYYHOM MMO3HAHUU. METObI H3y4eHUS KICTKH.

KiteTka kak 1esnoctHas xuBas CUCTEMA.

OO0ure npu3HaKK KJIETOK: 3aMKHYTasi Hapy)kHasi MmeMOpaHna, mojexyisl JJHK
KaK TeHeTHYECKHIl anmapar, cucTemMa CUHTe3a Oelka.

Tunbl  kIeTOK: JyKapuoTHUecKas U Ipokapuotuueckas. OcoOeHHOCTH
CTPOCHHUS TPOKapHOTHUECKON KieTkH. Kiterounas crenka 6aktepuii. CTpoeHue
AYKapUOTHUECKOU KieTKU. OCHOBHBIE OTIUYMS PACTUTEIbHOM, KUBOTHOM WU
rpubHoi kieTku.IIOBepXHOCTHBIE CTPYKTYphl KJIETOK - KJIETOYHas CTEHKa,
TTIUKOKANIMKC, uX (yHKuuu. Ilnazmathueckass memOpaHa, ee CBOHCTBa M
¢byukuu. lutomnazma u ee opraHounsl. OmpHOMeMOpaHHBIE OPraHOUIBI
xietku: OIIC, annapar 'onbmxu, mu3ocomsl. 11oayaBTOHOMHBIE OpraHOMIBI
KJIETKH: MUTOXOHPHH, IIacTuAbL. [Iporcxoxnenne MUTOXOHIPUI U TUTACTHL.
Buner miactua. HemeMOpaHHbIe OpraHOUIBI KIETKH: pUOOCOMBI, KIIETOUHBIH
LEHTP, LEHTPUOIN, PECHUYKH, KIyTUKU. DYHKIUU OPraHOMAOB KIETKH.
Bxurouenus. Aapo - peryiasTopHbId HEHTP KIETKH.

Crpoenue siapa: simepHas o000JI0YKa, KapuoIla3Ma, XPOMATHH, SIPBIIIKO.
XpoMocoMbl. TpaHCTIOPT BEHIECTB B KIIETKE.

Conep:kanue y4yeOHOro MaTepuasa
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Tema 1.4. ) Ku3HenesaTeJILHOCTDL
KJIETKH.

OOmMeH BemiecTB, WKW MeTa0boau3M. AccuMWIANKS (TJIAaCTUYSCKUA OOMEH) U
TUCCUMUIIALIUS (PHEPTeTUYeCKUil OOMEH) - JIB€ CTOPOHBI €IMHOTO IMporiecca
MeTtabonu3ma. Posib 3aKOHOB COXpaHEHUs BEIIECTB M DHEPIHMH B MOHUMAaHHUU
MeTabonu3ma.

Tumnber oOMeHa BemecTB: aBTOTPO(HBIN U rerepoTpodHbIii. Pons GpepmenTOB B
oOMeHe BEIIeCTB U MPEBPAIICHUH YHEPTUHU B KIIETKE.

dortocunte3. CBeroBas u TeMHOBass a3l  ¢doTocuHTe3a. Peakiuum
dorocunTe3a. DddexTuBHOCTS (hoTOoCcHHTE3a. 3HAUeHUE (OTOCUHTE3a s
KU3HM Ha 3emuie. BrusHme yciaoBuit cpembl Ha (DOTOCHHTE3 M CIIOCOOBI
MOBBIIICHUS €r0 MPOJYKTUBHOCTU Y KYJIbTYPHBIX PACTCHHIA.

XeMOCHHTe3. XEeMOCHHTE3Upylole OakTepuu. 3HAUCHHE XEMOCHHTE3a s
KU3HU Ha 3eMIie.

DHepreTU4YecKuii OOMEH B KJIETKe. PacIieruieHne BElIeCTB, BBIACICHUE H
AKKYMYJIMPOBAaHHE JHEPTrUU B KJETKE. OTalbl JHEPTeTUYECKOr0 OOMEHA.
I'muxonn3. bpoxenune u ero Buael. KucinoponHoe okucieHue, Wiv KJIETOYHOE
JbIXaHUE. OxkucnurensHoe docdopuupoBanue. Db dexTuBHOCTD
SHEPTeTUYECKOr0 OOMEHa.

Peakumm wMatpuuHoro cuHTe3a. [enermueckas wuHpopmamus u JHK.
Peanuzarus renerndeckoit mHopmaiuu B kiaeTke. [ eHETHUECKUN KOI B €T0
coiicTBa. Tpanckpurius - MaTpuunblii cuate3 PHK. Tpancisnus - GuocunTe3
Oenka. Dtanel TpaHcisauuu. KomupoBanwe amuHOKHCIOT. Ponbs pubocom B
OonocuHTE3e Oenka.

Hexnerounsie popmbl xu3uu - BUpychl. Mctopust otkpeiTus BupycoB (/1.U.
WBanoBckuii). OCOOEHHOCTH CTPOEHUS U IKU3HEHHBIH IIUKI BUPYCOB.
bakrepunodaru. bome3nu pacrteHmil, KUBOTHBIX M YEIOBEKAa, BHI3BIBACMBIC
Bupycamu. Bupyc ummynoznedunuta yenoseka (BUY) - Bo3dynurens CITNla.
OOparHast TpaHCKpUIIMs, peBepraza ©  uHTerpasza. llpodunakTuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHMil.

OK 01
OK 02
OK 04
OK 07

IpakTuyeckoe 3ansaTue Ne2. «CTpoeHHE KIETKN.

Conep:kanue y4eOHOro MmarepuaJa.
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Tema 1.5. PazMHo:xenue u
HHAUBUIYAJbHOE Pa3BUTHE
OpPraHHu3MOB.

KreTouHbIi UK, WA )KU3HEHHBIN UK KiIeTku. MaTepdaza u MuTos.
[Ipomeccel, mporekarmue B nHTepdaze. Perumkanms - peakiuss MaTpUuIHOTO
cuateza JIHK. Ctpoenune xpomocomM. XpOMOCOMHBEIN Ha0Op - KapHOTHIL.
JIUMJIOUAHBIA M TalVIOMJHBIH  XpOMOCOMHBIE  HAOOpbhl.  XpOMaTH[BI.
[{utonornyeckne OCHOBBI Pa3MHOKEHHS W WHAWBUAYAIbHOTO pa3BUTHUSA
OpraHU3MOB.

Henenue kinetku - Muto3. Ctaguu muto3a. [Iporeccel, npoucxoasume
Ha pa3HbIX CTAIUAX MUTO3a. buojornyeckuii cMbICI MUTO3a.

[Tporpammupyemasi ruOesb KIETKH - alloNTo3.

@opMBI  pa3MHOKEHHUS OPraHU3MOB: Oecrojoe W ToJioBoe. Busr
Oecrosoro pa3MHOMKEHUS: JeIeHWe HajABOe, IOYKOBAaHUE OJHO- U
MHOTOKJICTOYHBIX,  CIIOPOOOpa3OBaHHME,  BEreTATUBHOE  Pa3MHOXKCHHE.
HckyccTBeHHOE KIIOHMPOBAHNUE OPTraHU3MOB, €T0 3HaYEHUE ISl CEJIEKIINH.

[TonoBoe pa3MHOXKEHHUE, €T0 OTJIIMYHUS OT OECIIOIOTO.

Meiio3. Craguu wmeioza. [lpomecchl, mnpoucxopsuige Ha CTaausX
Mmero3a. IloBenenne xpomocom B Meiose. Kpoccunrosep. buonormueckuii
CMBICII M 3HAYE€HHE Meio3a.

lamerorenes - mporecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKU U SUYHUKH. OOpa3oBaHKe U Pa3BUTHUE MOJIOBBIX
KJIIETOK - TaMmeT (CrnepMaTo30HJ, SHUIIEKIETKa) - CIIEpPMATOTeHE3 M OOTEHES3.
OCc0OEHHOCTH CTPOEHHUS SUIEKIETOK W CcrepMaro3ouioB. OmiogoTBOpEHHE.
[TapTenorenes.

NunuBunyanpHOE pa3BuTHE (OHTOTEHE3). DMOPHUOHAIBLHOE pPa3BUTHE
(sMOpuorenes). Dtanbl SMOPHOHAIBHOTO PAa3BUTHUS Y TO3BOHOYHBIX )KUBOTHBIX:
npobineHue, racTpyisuus, opranorenes. [locrambpruonansHoe pazsutue. TUIib
MOCTIMOPHOHAIBHOTO PA3BUTHS: MPSIMOE, HETpsiMoe (JIMYMHOYHOE). BimsiHue
CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PaKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKICHHBIE
YPOJICTBA.

Poct wu pasButne pacreHunil. OHTOreHE3 LBETKOBOTO PpAaCTEHMS:
CTPOEHHE CEMEHH, CTaJIUN Pa3BUTHSI.

OK 01
OK 02
OK 04
OK 07

IIpakTuyeckoe 3ansaTue Ne3. HykinenHoBbI€ KUCTOTHI.

Pemenue 3amau Ha onpeeneHue MOCIeI0BATEIPHOCTH HYKIICOTHIOB.

OK 01
OK 02
OK 04
OK 07
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Tema 1.6. HaciienCTBEHHOCTH
U U3MEHYUBOCTH OPTraHU3MOB.

Conepxanue y4eOHOro Marepuaja

[Ipenmer u 3amaum reHeTUKU. McTopusa pa3BUTHS TEHETUKH. Poib
IUTOJIOTMU U SMOPHOJIOTMH B CTAHOBJIGHUHM T€HETHKH. Bkiman poccuiickux u
3apyOeXHBIX YYEHbIX B pa3BUTHE TIEHETHUKU. MeTolbl TE€HETHUKH
(ruOpuI0IOTHYECKUH, LUTOTCHETUYECKUH, MOJIEKYISPHO-TEHETUYECKHIA).
OCHOBHBIE T€HETUYECKHE MTOHATUA. ['eHeThuecKass CUMBOJIMKA, UCTIOIb3yeMast
B CX€Max CKpEIIVBaHUN.

3aKOHOMEPHOCTH HACJIeJOBaHUs TMPU3HAKOB, YCTAHOBJEHHbIE [
Mennenem. MoHOrHOpuIHOE CKpeUIMBaHKUEe. 3aKOH €IMHO00pa3us TMOPUI0B
epBoro mnokojeHus. [IpaBuno AOMHHMpPOBAaHMS. 3aKOH PpACILEIICHUS
IIPU3HAKOB. [ 'unores3a yucToTel rameT. [10JIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JuruOpunHoe ckpelmuBaHHe. 3aKOH HE3aBUCHUMOTO HACJIeOBaHUS
npu3HakoB. LluToreHeTMueckue OCHOBBI JAMTHOPHIHOTO  CKPEUIMBAHUA.
AHaIM3UpYIOIIee  CKpEIIMBaHHUE. Hcnonp3oBaHne  aHAIM3UPYIOLIETO
CKpEUIMBAHUS JAJIS ONIpeeNICHHsI TeHOTHIIa 0cOo0u.

CueruieHHOe HacleloBaHWe TMpu3HakoB. Pabora T. Moprana mo
CLICTUICHHOMY HAcl€OBaHMIO TeHOB. HapymieHue cueruieHus TEeHOB B
pe3yabTaTe KPOCCUHIOBEpA.

XpOoMOCOMHasl TEOpUS HACIIECTBEHHOCTHU. | eHETHUECKHE KapThl.

I'enetuka mnona. XpOMOCOMHOE OMNpeAeNIeHUE IMoja. AyTOCOMBI M
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIE M T€TEpOraMEeTHBIE OpraHU3MBI.
HacnegoBanue npu3HaKkoB, CHEIIEHHBIX C ITOJIOM.

WN3menunBocTh. Buzabl  M3MEHUMBOCTH:  HEHACJIEACTBEHHAs U
HacneACTBeHHas. Ponp  cpeasl B HEHACHEACTBEHHOM  M3MEHUYHBOCTH.
XapakTepucTuka MOIU(PHUKAIIMOHHON M3MEHUYMBOCTH. BapuanuoHHbBIN psa u
BapuannoHHas Kpusas. Hopma peakuum npusHaka. KonudecTBeHHblE U
KayeCTBEHHbIE IPU3HAKH M X HOpMa peakiuu. CBoiicTBa MOIU(PHUKAIIIOHHON
W3MEHYUBOCTH.

HaC.H€I[CTBeHHa$I, Nin T'CHOTHUIINYCCKAA, N3MCHYUBOCTD.
KomOunatuBHass WM3MEHUMBOCTH. MeHo3 W TIOJOBOM MpoIecc - OCHOBA
KOM6HHaTI/IBHOI>'I N3MCHUHNBOCTH. MyTa]_II/IOHHaH N3MCHUYUBOCTD.

Knaccudukanuss myranuii: TeHHBbIE, XPOMOCOMHBIE, TeHOMHBIe. YacToTa U
NPUYUHBI MyTauuid. MyTareHHbIe (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAOB B
HaciaencTBeHHou n3MeHunsBoctr H.M. BaBuiioBa.
BHeﬂﬂepHa}I HAaCJIE€ACTBECHHOCTh U U3MCHUYUBOCTD.

OK 01
OK 02
OK 04
OK 07
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I'eneruxka yenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
4eJI0BEKa: TeHeaIOTUYECKUH, OJIM3HEIOBBIH, IIUTOr€HETUYECKUI,
OMOXMMHUUYECKHH, MOJEKYJIsIpHO-TeHeTHUYecKuid. COoBpeMEHHOE OIpeencHue
TrE€HOTHIA: MOJHOTEHOMHOE CEKBEHHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM UHMCIIE
¢ nomompio ITIIP-ananu3a. HacnencTBeHHbIe 3a00/IeBaHNs YeI0BEKa: TCHHBIC
0011e3HU, OONIE3HU C HACIIEACTBEHHOMN MPEPaCONoKEHHOCThIO, XPOMOCOMHBIE
oone3an. ComMarnueckne W TeHepaTHuBHbIE MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIHIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTHKH, TPODUIAKTUKU U JICICHHUS
TEHEeTUYECKUX  OoJie3He.  MeIUKO-TeHETHYECKOe  KOHCYJbTUPOBAHUE.
3HaueHHWEe MEIULMUHCKOM TEHEeTUKU B MPEJOTBPAIICHHMH U  JICYCHUU
FeHETUYECKHX 3a00JIeBaHMI YeI0BEKA.

IIpakTnueckoe 3ansatue Ned4. "CocraBieHuWe U aHaAIU3 POAOCIOBHBIX
4esoBeKa'.

OK 01
OK 02
OK 04
OK 07

Tema 1.7. Cenexnus
opranu3mMoB. OCHOBBI
OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka M TMpoUecC. 3apoKICHHE CEJNeKIHH |
nomectukanus. Yuyenue H.M. BaBwioBa 0 1eHTpaXx IPOUCXOXKICHHUS U
MHOT000pa3usi KyJbTYpHBIX pacTeHUU. LIeHTphl MPOUCXOXKACHUS TOMAITHUX
®KUBOTHBIX. COpT, MOpoia, IITaMM.

CoBpeMEHHbIE METOJIbl CEeIEKIMU. MacCcoBbIi W WHIWBUIYAIbHBIN
OTOOpHI B CENEKIMH pPacTeHUH U IKUBOTHBIX. OIlEHKa JKCTepbepa.
bnuskoponcTBeHHOE — cKpeluBaHuWE -  MHOpuAMHr. Yucras  JHMHMUSL.
CkpeuBanue 49HCTBHIX JinHUW. ['erepo3uc, WM rUOpUIHAS — CHIIA.
HepoacTtBenHoe ckpemurBanue - ayropuauar. OTaaneHHas rTuOpuu3anus u ee
ycrexu. ICKyCCTBEHHBIN MyTareHes3 U MoJiydeHue MOTUIIONA0B. JlocTrxkeHus
CEJICKLIUN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacib IPOU3BOJACTBA. ['€HHas HWHXKEHEpPHUs.
Otanbl co3nanus pekoMOuHanTHOM JIHK w TpaHCreHHBIX OpraHM3MOB.
Knerounass wumxenepus. Kierounble  KyJIbTypbl. MUKpPOKIOHAIBHOE
Pa3MHOKEHHE pacTeHuM. KiionupoBanue BBICOKOIIPOIYKTUBHBIX
CENIbCKOXO03SUCTBEHHBIX OPTaHU3MOB. DKOJIOTHYECKHIE U ATHUECKHUE TIPOOIEMBI.
I'MO - renernyeckn MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

OK 01
OK 02
OK 04
OK 07

Pasznea 2. Teopusi 3BoJIIOIUA

| Coaep:xaHue yueOHOI0o MaTepuaJia

OK 01
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Tema 2.1. IBoTIOLIMOHHAA
onoJiorus.

buonornu. BausHue 3BOMIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHHU H
IPYTHUX HaYK.

CBunereabcTBa SBOIIOIHH. ITaneonTomornyeckue:
MOCJIeI0BATEbHOCTh TOSIBJIICHUSI BUJIOB B MAaJCOHTOJOTMYECKOU JIETOIHUCH,
nepexoHbie popmel. buoreorpaduueckue: cxoacTBo U paznuuue GayH u Giaop
MaTEPUKOB U OCTPOBOB.

OMOpPHOIOTMYECKHE: CXOJCTBA U Pa3IuuMsi SMOPHOHOB pa3HbIX BUIOB
MMO3BOHOYHBIX. CPaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAJIOTMYHBIE,
pyOIuUMEHTapHble  OpraHbl, AaTaBU3Mbl.  MOJEKYIIPHO-OMOXUMHUYECKHE:
CXOACTBO MEXAHHM3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METa0OIUYECKHIX
MyTel y BCEX OPraHUu3MOB.

OpomonmonHas Teopuss Y. JlapBuna. IIpennocbuiku BO3HMKHOBEHMS
JapBUHM3MA. JIBMOKYIIME CHIIBI 3BOJIONUHU BHIOB 1O JapBUHY (M30BITOYHOE
pa3MHOKEHHE  TpPU  OTPAHUYEHHOCTH  PECYpCOB,  HeompeaereHHas
M3MEHYMBOCTh, 00ph0a 3a CyIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrerndeckas teopust sponmonuu (CTO) u ee OCHOBHBIE NOJIOKEHUS.

Muxkpososmtonus. [Tonynsius Kak eTuHUIA BUIa U SBOJIOLUH.

JBuxymue cwibl  (pakTopbl) DJBOJIONMUA BHIOB B TPUPOJIE.
MyTarmoHHBIA TpoIlecCC U KOMOMHATUBHAS W3MEHYHBOCTH. [lomynsmroHHbIC
BOJIHBI U Jipeii reHoB. M3omsanus 1 MUTparus.

EctecTBeHHbIlt 0TOOp - HampaBisitonuid Gaktop ABoOOIMNA. DopmbI
€CTECTBEHHOT0 0TOOpA.

[Tprcnioco0aeHHOCTh OPTaHU3MOB KakK pe3yibTat 3Botouuu. [Iprumepsr
MPUCTIOCOOTICHUN Yy OPraHu3MOB. ApoMopd0O3bl M UIAH0AAATI TAIUH.

Bun wu BugooOpazoBanue. Kpurepuum Buma. OcHOBHbIE (HOPMBI
BU000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOe.

Maxkposomrorusi. @opmbl dBoIONUU: (pUIETHYECKAs, JUBEPTeHTHAS,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIOLUY.

[Ipoucxoxnenue oT HEeCIMEeUHATU3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromas cnenuanu3anys. AganTuBHas pagualusl.

OK 02
OK 04
OK 07

Tema 2.2. Bo3HMKHOBEeHHE H
pa3BuTHE KM3HM Ha 3emuie.

Conep:kanue y4eOHOro MaTepuasa

I[OHayIIHBIe HpGIICTaBJIeHI/I}I (0] SaPO)K,Z[eHI/II/I JKHN3HU. HaquHe THUITIOTE3bI
BO3HUKHOBEHHMS >KU3HU Ha 3emyie: a0MoreHe3 W TMaHCIepMus. XUMHYECKas
OBOJIKOIIHA. A6HOF€HHBII>1 CHUHTE3 OpI‘aHI/I‘IeCKI/IX BCIICCTB U3 HeopraHqucxnx.
DKCMEPUMEHTAIBHOE TOATBEPKICHUE XUMHYECKOW HBOIONMU. HavanbHbie

OK 02
OK 04
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aTambl Ouonoruveckoi spomtonmu. ['mmnoresa PHK-mupa. dopmuporanue
MeOpaHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKH M HX
sBosroLMsl. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTraHU3MOB.

PasBuTHe xu3Hu Ha 3emiie o 3pam u nepuogam. Karapxei. Apxeiickas
U TmpoTepo3oiickas dpel. [lanmeo3oiickas spa U ee Mepuoabl: KEMOPUMCKUH,
OPJIOBUKCKHW, CHITYPUHCKUIA, IEBOHCKU, KAMEHHOYTOJIbHBIM, IEPMCKHUH.

Me3so3olickas 3pa 1 €€ Mepruoibl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaiiHo30lickass 3pa M €€ Mepuojbl: NAJIECOr€HOBBIM, HEOI'€HOBBIH,
AHTPONOTEHOBBIA.

XapakTepucTuka KJIMMara M TeoJorudeckux mpoueccoB. OCHOBHBIE
STambl SBOJIONUHM PACTUTEIBHOTO M JKMBOTHOTO MHUpPA. ApoMopdo3bl Y
pacTeHUN M KUBOTHBIX. [losiBIeHME, pacuBET W BBIMHPAHHE TPYII >KUBBIX
OpPraHHU3MOB.

Cucrema OpraHMYECKOro MHpa Kak OTpakeHue 3Boitroluu. OCHOBHBIE
CUCTeMaTUYEeCKHUE TPYIIIbI OPraHU3MOB.

OBOJIIOIMSL  YeJOBEeKa. AHTpONOJOrUs Kak Hayka. Pa3Burtue
MpEICTaBICHU O TPOUCXOXKACHUU  dYeloBeKa. MeToabl  U3Yy4eHHUs
anTpornioreHe3a. (CxoacTBa M pa3auuMsl  4YENOBEKA U KUBOTHBIX.
CucremaTiueckoe MoJ0KEHUE YeIoBeKa.

HBwxymme cunbl  (dakTopsl) aHTpororeHesa. HacnenctBenHas
W3MEHYMBOCTh W €CTECTBEHHBIM 0TOOp. OOmecTBeHHBI 00pa3 >KH3HH,
M3TrOTOBJIEHUE OPYAUN TPyZAa, MBIIIJICHUE, PEUb.

OcHOBHBIE CTaAMM M BETBU SBOJIIOIMH YEJIOBEKAa: aBCTPAJONMHUTEKH,
UYenosek ymenbidl, YenoBek MNpsAMOXonAlui, YenoBek HeaHAEpPTalIbCKHA,
UYenosek pazyMHblid. Haxoky HCKOMMAeMBbIX OCTaTKOB, BPEMS CYILIECTBOBAHMS,
00J1acTh pacrpocTpaHeHus, 00beM roJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

Yenoseyeckne packl. OCHOBHbIE OOJBIINE pPACBL: E€BPOINECOUIHAS
(eBpa3uiickasi), Herpo-aBCTpajoujHas (dKBaTOpUaibHas), MOHTOJOWIHAS
(a3marcko-amepukaHckas). YepTel NPHUCIIOCOOJIEHHOCTH MpeICTaBUTENEH
YeJIOBEYECKUX pac K yCIOBHSIM CylIecTBOBaHUS. EIMHCTBO YenoBeYecKuX pac.
Kputuka pacusma.

IIpakTnueckoe 3ansaTue NeS. "M3yyeHne nckonaemblx OCTaTKOB PACTEHUN U 2
SKAUBOTHEIX B KOJUIEKIHAAX .
Paszneua 3. DxoJiorus 30
Tema 3.1. Opranusmsbl u Conep:xkanue y4eOHOro MaTepuasa 6
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OKPY’KalolIasi cpeaa.

DOKoJOrus Kak Hayka. 3ajayd M pa3lesibl 3KOoJOruu. MeTobl
IKOJIOTHYECKUX WCCIICTOBAHHIA. DKoornyeckoe MHUPOBO33pEHUE
COBPEMEHHOTO YeJIOBEKA.

Cpenpl  oOuTaHWS OpPraHW3MOB: BOJHAs, HAa3eMHO-BO3YIIHAS,
MOYBEHHASI, BHYTPUOPTaHU3MECHHASI.

Okonornyeckue Gpaxkropsl. Kiaccudukarys sxoiaoruyeckux Gpakropos:
abuoTnyeckre, OMOTHYECKUE M aHTPOTIOTeHHBIC. J[eHCTBHE HKOIOTHYECKHUX
(haKTOpOB HA OPTAHU3MBI.

AOuoTtndeckne  (akTophl:  CBeT,  TeMIlepaTypa,  BIAXHOCTb.
doronepuoausm. [Ipucmocobnenuss OpraHu3MOB K JIEHCTBUIO aOMOTHYECKHIX
dakxTopoB. bruoornueckue puTMEHIL.

buotnueckne Qaxktoppl. Buuel OHOTHYECKHMX  B3aUMOICHCTBUIL:
KOHKYPEHIIMS, XHITHHYECTBO, CHMOMO3 u ero Qopmel. [lapasutusm,
KooTepalus, MyTyalu3M, KOMMEHCATU3M (KBapTUPAHCTBO, HAXJIEOHUYIECTBO).
AMeHcaM3M, HEWTpanu3M. 3HauyeHHe OWOTHYECKHUX B3aWMOJCHCTBUN s
CYIIECTBOBAHHSI OPTaHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKH Tonmyssinui. OCHOBHBIE MOKa3aTeIN
MOMYJISIIIAK: YUCIIEHHOCTD, TIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTH, IPHPOCT,
mMurpanus. J[nHaMuKa YMCICHHOCTH MOMYJISIIIUHN U €€ PETYJIISIIHSL.

IIpakTnueckoe 3ansitue Ne 6. «llomcuer TUIOTHOCTH MOMYISIIMM pa3HbBIX
BHUJIOB PACTEHUI.

OK 01
OK 02
OK 07

Tema 3.4. Cooomecmea u
IKOJI02UYeCKUe CUCHEMBbL.

Ilpogheccuonanvno-opuenmuposannoe cooepicanue

Coobwecmeso opeanusmos - buoyerno3. Cmpykmypvlt OuoyeHo3a: ud08as,
npocmpancmeenuas, mpoguueckasn (nuwesas). Buovi-oomunanmel. Cessu 6
buoyenose.

Okonoeuveckue cucmemsvi (3xocucmemst). I[lonamue 06 s3xocucmeme u
buoceoyenoze. DYHKYUOHAIbHBIE KOMHOHEHMbL IKOCUCHEMbL. NPOOYYEHNbL,
KOHCYyMeHnmbl, peoyyenmvl. Kpycoeopom eewecms u nomox sHepeuu 6
skocucmeme. Tpoghuueckue (nuwesvie) yposru skocucmemol. Iluujesvie yenu u
cemu. OcHOBHble noKazamenu IKOCUCMEMbl:  Ouomacca, NpoOOYKYuUs.
DKonoeuveckue nupamuobvl: npooyKyuu, yucieHHocmu, ouomaccel. Ceoticmea
IKOCUCIEM: YCMOUYUBocmy, camopeyaayus, pazeumue. CyKyeccus.

IIpupoonvie sKocucmemvl. Dxocucmemvl 03ep U pek. Kocucmema
X60UHO020 UNU UWUPOKOTUCBEHHO20 J1ec.

Aumponocennvle sxocucmemvl. Aeposxocucmemvl. Ypbosxocucmemul.

OK 01
OK 02
OK 04
OK 07

IIK 2.3
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buonozuuecroe u xosaticmeennoe 3naverue azposkocucmem u ypooIKOCUCmeM.
buopasnoobpasue kax pakmop ycmotiuugocmu sxocucmem. Coxpanenue
buonocuuecko2o pasHoobpasus Ha 3emie.

Yuenue B.U. Bepnaockozo o buocgepe. I panuysi, cocmas u cmpykmypa
ouocghepvl. Kueoe sewgecmseo u eco hynkyuu. Ocobennocmu duocgepvl Kax
2n00anvbHol IKocucmemsl. /Junamuueckoe pasHogecue u 0OpAmMHAsA C6:A3b 8
ouocgepe.

Kpyeosopomur  6ewjecme u  bOuoceoxumuyeckue Yukibl INEMEHMO8
(venepooa, azoma). 3onanvHocmo 6uocgepwvl. OcHosHble OUOMBL CYULU.

Yenoseuecmseo 6 oOuocghepe 3emnu. Aumponozennvie usMeHeHUs 8
ouocgepe. I nobanvHvle sK0N02UYECKUE NPODTIEMDI.

Cocywecmeosanue  npupoovt  u  uenosevecmea.  Coxpanenue
buopasznoobpasusi Kak  ocHosa  ycmouuusocmu — ouocghepvi. OcHosa
PAYUOHANLHO2O YNPAGIEHUs NPUPOOHLIMU PECypcamu U Ux UCNOIb308AHUE.
Jlocmuoicenusn duonozuu u oxpana npupoovl.

Ilpogheccuonanvno-opuenmuposannoe codepircanue

Ilpakmuueckoe 3anamue Ne 7 buocgepa - enobanvhas skonocuveckas
cucmema

Pewenue npakmuKo-opueHmupo6anHblX pac4entHblx 3a0ay Ha onpe()eﬂeﬂue
I’ZJZOWGC)U HACANCOCHUL OISl CHUICEHUS KOHYernmpayuu y2oieKucioco 2asa 6
ammocqbepe C60€20 pecuorHa nposICUeanusl

Tema 3.5. Bausinune
AHTPONOreHHbIX (JaKTOPOB HA

onocdepy

Ilpogheccuonanvno-opuenmupogannoe cooepicanue

Anmponoeennvie 6o30eticmsusi Ha Ouocgepy. 3acpsazHenus Kax — 6uod
AHMPONO2EHHO20 BO30elUCmEUs (Xumudeckoe, @usuyeckoe, OUOLOLUUECKOE,
omxo00vl npouzeoOCcmea u nompeoaerus). AnmponozernHvle 8030elcmeus Ha
ammocgepy. Boszoeticmeuss na eudpocghepy (3acpsasHeHus u ux UCMOYHUKU,
ucmoweHusl 800).

Boszoelicmeusi na numocghepy (Oecpadayus nouswvi, o30elicmaue HaA 2OpHvle
nopooa, Heopa). AHmponozenHbvle 8030€UcCmaus Ha buomuiecKue cooduecmesa
(neca u pacmumenvHble COOOWECMBA, HCUBOMHBIL MUD).

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

Ilpakmuueckoe 3anamus Ne 8 Bnusnue anmponozeHuvix Gaxkmopos Ha
ouocghepy

OK 01
OK 02
OK 04
OK 07
IIK 2.3
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Pewenue npaxmuxo-opuenmuposanHvlx pacyemHuulx 3a0aHUll N0 COXPAHEHUIO
NPUPOOHBIX PECYPCO8 C80€20 PeUOHA NPOICUBAHUS.
Ipaxmuxo-opuenmupogannoe pacuemuoe 3adanue pacuema
6000nompe0bienus HaceleHH020 NYHKMA.

Tema 3.6. Bhusanue couuanvHo-
IKOJI02UYECKUX haKmopoe Ha
300poe6be uenosexa

Conep:xkanue y4ye0OHOro Mmarepuasa

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

IIpakmuueckoe 3auamusa Ne 9 Onpeodenenue cymoyHoeo payuoHa numanus

Ilpakmuueckoe 3auamue Ne 10 Cozdanue uHOUBUOYATLHOU NAMAMKU NO
OpeaHu3ayUU payuoOHAIbHOU (uU3ULeCcKOU aKMUEHOCMU

Ilpakmuueckoe 3anuamue Ne 11 « Yucmeennas pabomocnocooHocms »

Osgnadenue  memodamu  onpedelenus — noxkazameneil — YMCMEEHHOU
pabomocnocobnocmu, 00bsCHeHUe  NONYYEHHbIX  pe3ylbmamos U
Gopmynuposarue b160008 (MUCLMEHHO) C UCNONb308AHUEM HAYYHBIX NOHAMULL,
meopuii U 3aKOHO8.

H3yuenue mexanusmos aoanmayuu op2aHu3mMa 4e108eKa K HUSKUM U 8bICOKUM
memnepamypam u 00vsACHeHUe NOYYEeHHbIX pe3yIbmamos u Qopmyauposanue
66160006 (NUCLMEHHO) C UCNONIbL306AHUEM HAVYHBIX NOHAMUL, Meopull U
3GKOHO8.

B kauecmee mpuceepos cHudcarowux pabomocnocoOHOCMb UCHONb308AMD
VCno8usi  ocywecmenenuss  npopeccuoHanvHou  OesimeNbHOCmU: WM,
memnepamypa, uzudeckas Hazpy3Ka u m.o.

OK 01
OK 02
OK 04
OK 07
IIK 2.3

Pa3gen 4. BuoJsiorus B ;KU3HU

Tema 4.1 Buonozusa 6 rxcu3nu

Ilpogheccuonanvno-opuenmupogannoe cooepicanue

Ilpakmuueckoe 3anamue Ne 12 buonozus 6 dxcusznu

Keticor na ananuz ungopmayuu o HayuHblX OOCMUNCEHUSX & obnacmu
2eHemUYecKux mexHo102ull, K1eMmOYHOll UHICeHepul, nuwyesbix
buomexnonoeull. 3awuma Keiica: npedcmasienue pe3yibmamos peuleHus
Kelico8 (8blcmynJieHue ¢ npezenmayueti).

OK 01
OK 02
OK 04
OK 07
IIK 2.3

IIpomeskyTouHas aTTecTanus Mo JMCHUILINHE B popMme nuddepeHIMPOBAHHOIO 3a4eTa

Bcero

72
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3. YCJIOBUS PEAJIM3AILIMA TPOTPAMMBI OBIIIEOBPA3OBATEJBHOM
JANCHUITINHBI

3.1. MarepuaibHO-TEXHHYECKOe  ofecleyeHUue  peaju3anuum  padoyei
NPOrpaMmsblI

Peanuzanus pabodeld mnporpamMMbl y4eOHOH IUCIMIUIMHBI OOecredeHa CIeayIIUMU
CHEIUAIbHBIMH TOMEIIEHUSAMU:

YyeOHast ayauTopusi AJisi TPOBEICHUS JIEKIIMOHHBIX (TEOPETUYECKUX) U TPAKTHUECKUX
3aHATUN, UHAUBUIYAJIbHBIX U TPYIIOBBIX KOHCYJIbTAIMM, TEKYIIET0 KOHTPOJIS U MPOMEXKYTOUHON
attecranuu — Kabuner o6meoOpazoBaTenbHBIX TUCIUILIAH (Kab. 401).

YMK no agucuuruiiie, IMAaKTHYECKUA MaTepural.

L. TIK, mynbTuMenuitHOe 000pyAOBaHUE

Komnerotep - 1 mr.

II. JInneH3nonHOE pOorpaMMHOE o0ecTIeYeHne

Microsoft Windows, Microsoft Office Professional Plus, Zoom (GecratHast Bepcus) —
cBoOoIHO-pacnpocTpansemoe [10

3.2. UuopmannonHoe odecnevyeHne peaausanun padoueit mporpaMmbl

Jlnst peanuzanuy mporpaMMbl 001eo0pa3oBaTeNbHOW JUCHUIUIMHBI OMOIHMOTEUHBIA (HOHI
HUMEEeT MeyaTHbIE, JIEKTPOHHBIE 00pa3oBaTeIbHbIE U HH(POPMAIIMOHHBIE PECYPCHI.

3.2.1.0cHOBHBIE HCTOYHUKHU

1. buonorus: 10-i kmacc: 6a30BbIN ypoBeHb : yueOHUK / B. B. Tlaceunuk, A. A. KameHckuid,

A. M. Py6uoB [u ap.] ; mox penakuumeit B. B. Ilaceunuka. — 5-e u3a., crep. — Mocksa :
[Tpoceemenue, 2023. — 223 c. — ISBN 978-5-09-103624-4. — Tekct : anekTpoHHbIN // JlaHb :
ANIEKTPOHHO-OMOmmoreynass cucrema. — URL:  https://e.lanbook.com/book/334994  (nara

obparmenus: 06.04.2024). — Pexum goctyna: AJisi aBTOPHU3. MOJIb30BaTEIEH.
2. buonorus: 11-i1 kmacc: 6a30BbIii ypoBeHb : yueOnuk / B. B. [laceunuk, A. A. Kamenckuii,

A. M. PybuoB [u ap.] ; mox penakmueit B. B. Ilaceunmka. — 5-e¢ u3m., crep. — Mocksa :
[Ipoceemenue, 2023. — 272 c¢. — ISBN 978-5-09-103625-1. — TekcT : 27eKTpoHHbIH // JlaHb :
2JIeKTpOHHO-OMOmoTeyHass cuctema. — URL:  https://e.lanbook.com/book/334997  (nmata

obpamienus: 06.04.2024). — PexxuM foctyma: it aBTOPU3. MOJIb30BaTEICH.
3.2.2.J/lonoJTHUTEIbHbIE HCTOYHUKH
1. buonorus : yueOHUK M MPAKTUKYM JJIsl CpeiHero mpodeccuoHanbHoro oopaszoBanus / B.
H. SApeirun [u np.] ; nox penakuueit B. H. Apsiruna. — 2-e uzn. — Mocksa : M3narensctBo FOpaiir,
2024. — 378 c. — (IIpodeccuonansuoe obpazosanue). — ISBN 978-5-534-09603-3. — Tekcr :
AJIEKTPOHHBIN // Oo6pa3oBarenbHast iatdopma IOpaiit [caliT]. — URL:
https://urait.ru/bcode/536659 (nara obpamienus: 06.04.2024).



4.KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS1
OBIIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI

KoHTpoutb 1 Ol1eHKa pacKpBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIC PE3yIbTaThl, yCBOCHHBIC 3HAHUS
U TpUOOpETEeHHbIE OOYYaIOIIMMHUCS YMEHUs, HalpaBleHHble Ha (OPMHPOBAHUE OOIUX U
npodeccHoHaTbHBIX KOMIETCHINI

Tum o1leHOYHEIX
MEPONPHUITUI

Pe3ynbTarel 00ydeHus

IToxazarenu oneHKH
(Bnanenusi, ymenus, OK, T1K) H

3HaTL/BJaANETD:

- 3HaTh MECTO U POJIb OMOJIOTUH | -3HAET MECTO U Pojb Ouonoruu B | Tekymuit KOHTPOIb B hopme
B CHCTEME HAy4YHOTO 3HAHUS | CHCTEME  HAy4YHOTO  3HAHUS | BHITOJHEHUS BXOJHOTO

CCTCCTBCHHBIX HayK, B | €CTECCTBCHHBIX HayK, O | TECTA, BBIIIOJTHCHUA
($hopMHUPOBaHUHM COBPEMEHHOH | GOPMUPOBAHUU  COBPEMEHHOM | MpaKkTUUecKoro 3aHsaTus Nel
€CTECTBEHHO-HAYYHOMI €CTECTBEHHO-HAyYHON KapTUHBI

KapTUHBl MHUpPAa W HAy4yHOTro | MHpa u HAy4YHOTO

MUPOBO33PEHUS, BKJIaJ | MUPOBO33pEHUsI, O  BKJAJE

POCCHICKMX ¥ 3apyO0eKHBIX | POCCHHUCKMX M  3apyOeKHBIX
YYEHBIX-OMOJIOTOB B Pa3BUTHE | YICHBIX-OMOJIOTOB B Pa3BUTHE
ouosornn, (HYHKIIMOHAIBLHON | OMOJIOTHH, (hYyHKIIMOHATBLHOM
IPaMOTHOCTH YeJlOBEKa JUIsl | TPAMOTHOCTH  4eJloBeKa s

peleHMs] dKU3HEHHbIX 33734 peLeHHs] dKU3HEHHBIX 33734
OK 01, OK 02, OK 04, OK 07,

- BJIQJIETh METOJIJaMH HAYYHOTO | - BJIaJIEET METOJaMH Hay4YHOro | Tekymuit KOHTpoJb B (hopme
IMO3HAHUS B OMOJIOTHH: | TTO3HAHUS B OHMOJIOTHH: | BBIIOJIHEHUS TPAKTUIECKOTO
HaOMOCHUEe W OIMCaHHE | HAOIIOACHUE M OTIMCAHME KUBBIX | 3aHATHS No3

KUBBIX CHCTEM, MPOLECCOB U | CUCTEM, IMPOIIECCOB M SIBICHUH,
SBICHUH, OpraHW3alus W | OpTaHW3alus ©  TPOBEJCHUE
MpOBEJICHUE OMOJIOTUYECKOTO | OMOIOTUYECKOTO JKCIIEPUMEHTA,

OKCIIECPUMCHTA, BBIABHKCHHC | BBIIBMKCHUC TUIIOTE3BI,
TUIIOTE3hI, BBIABJICHUC | BBISIBJICHUC 3aBUCUMOCTU MCKIY
3aBUCHUMOCTH MEXAY | UCCIIEAYEMBbIMU BCJIIMYNHAMU,
HUCCICAYCMBIMHU BCIIMYWMHAMU, 00BsICHEHHE MOJIYUYCHHBIX
00BsACHEHHE IMOJIYYCHHBIX | pE€3YyJIbTAaTOB, HCIIOJb30BaHHBIX

PE3YIbTATOB, UCTIOJIB30BAHHBIX | HAYYHBIX HOHHTHﬁ, TGOpI/Iﬁ u
HAay4YHBIX HOHHTHﬁ, TeOpI/Iﬁ M | 3aKOHOB, [€J1ac€T BbIBOJABI Ha
3aKOHOB, YMCHUC JA€J1aTh | OCHOBAHHU MOJIYUYCHHBIX
BbIBOAbI Ha OCHOBAHHHU | pE3YJIbTAaTOB

IIOJIyYEHHBIX PE3YJILTATOB
OK 01, OK 02, OK 04, OK 07,

- 3HATb BJIMAHUC PA3JIMYHBIX | -3HACT O BJIUAHHUC Pa3JIMIHBIX TGKYLL[Hﬁ KOHTPOJIb B (bopMe

BEIIECTB Ha OpraHu3M | BEHIECTB Ha OpraHU3M YeJOBEKa | BHIMOIHEHMS MPAKTUYECKOTO
YeloBeKa U OKPYXKAIOLIYIO | U OKPYXKAIOIIYIO CPENy. 3aHsTUsA Neb

cpeny.

11K 4.2

Ymersb:

-YMETh pPacKphIBaTh | -yMeeT PacKphIBaTh colepikaHue | TeKymuii KOHTPOIb B popme
coliep’)kaHue OHMOJOTUYECKUX | OMOIOTUYECKUX TEPMUHOB U | BHIIOJHEHUS MPAKTUYECKOTO
TEPMUHOB U TOHATHU: XKU3Hb, | IOHATUI: JKU3Hb, KJCeTKa, | 3aHsaTHs Ne 2

KJIETKa, OpraHu3M, | Opraiusm, Meradosm3M (oOMeH

MeTaboau3M (0OMEH BEIIECTB | BEIIECTB U npeBpalieHue

W TPEBpAIICHHE DSHEPTHH), | SHEPTHH), TOMEOCTa3




romMeocras (camoperyssnus), | (caMoperysius), ypOBHEBas

YpOBHEBas OpraHu3alus | OpraHu3alus JKUBBIX CHCTEM,

AKHUBBIX CHCTEM, | CAaMOBOCIIPOU3BEICHHE

CaMOBOCIIPOU3BECHUE (penponykuus),

(penpoaykius), HaCJIEACTBEHHOCT,

HACJIEICTBEHHOCTb, M3MEHYHBOCTb, POCT U Pa3BUTHE

U3MEHUYUBOCTb, poct u

pasBuUTHE

OK 01, OK 02, OK 04, OK 07,

- YMETh u3araTh | - yMeeT u3narath Onosnorunyeckue | TeKyluii KOHTPOIb B popme
OHOJIOTHYeCcKHe TEOpUU | TEOPUH (kJeTouHasi, | BBHIIOJHEHUS MPAKTUYECKOTO
(kieToyHas,  XpPOMOCOMHAsi, | XpOMOCOMHAsl, ~ MYTAal[MOHHAs, | 3aHATUS N4
MyTallUOHHAs,  IEHTpalbHasl | IEHTpaJlbHas aorma

aorma MOJIEKYJISIPHON | MOJIEKYJISIPHOU Ouosorun),

OMOJIOTHH ), 3aKOHBI (I'. | 3akoner (I Mennens, T.

Menpens, T. Moprana, H.U. | Moprana, H.W. BaBuioBa) u

BaBunoBa) wu yuenus (0 | yueHHs (o IEHTpax

[IEHTpax MHOrooOpasuss © | MHOTOOOpa3us u

MPOUCXOXKACHUSI KYJIBTYPHBIX | IPOUCXOXKIEHUS  KYJIBTYPHBIX

pacrennii H.M. Basunosa), | pacrennii  H.M.  Basuiosa),

ONpeAeNsAT,  TPAaHULBI  UX | OIpEnesieT TPaHULBI ux

MPUMEHHUMOCTH K  JKUBBIM | IPUMEHUMOCTHU K  JKHUBBIM

cUCTeMaM cUCTeMaM

OK 01, OK 02, OK 04, OK 07,

- YMETh BBIIETISITS | - yMeeT BBIACIATH | Tekymuid KOHTPOJIb B popme
CYIIECTBEHHBIE NIPU3HAKH | CYIIECTBEHHBIE MPU3HAKH | BBITIOJIHEHUS MPAKTUIECKOTO

BHPYCOB, KJIETOK MPOKAPHOT U
DYKAapuoOT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB,
0COOCHHOCTH MPOILIECCOB:
oOmeHa BEIIIECTB u
IpeBpallleHusd  DHEPruh B
KJETKE, dboTocuHTE3A,
IJIACTUYECKOTO u
AHEPTEeTUYECKOTO obmeHa,
XEMOCHHTE3a, MUTO3a, Meii03a,
OTUIOZIOTBOPEHUS,
Pa3MHOXKEHUS,
WHJIMBHIYAIHHOTO  Pa3BUTHUSA
opraHusma (OHTOT€HE3);

OK 01, OK 02, OK 04, OK 07,

BUPYCOB, KJIETOK IPOKAapHOT M
OJHOKJICTOYHBIX H
MHOTOKJIETOYHBIX ~ OPraHU3MOB,
IPOLIECCOB:
oOMeHa BEIeCTB ¥ PEBPAIICHHS
SHEpPIuu B KJeTKe, (OTOCHHTE3A,
TUTACTUYECKOTO "
oOMeHa,
XEMOCHHTE3a, MHUTO3a, Mei03a,
OIJIOZIOTBOPEHHUSI, PA3MHOKECHHUS,
pa3BUTHS

HYKapHoT,

0COOEHHOCTH

SHEPreTHYECKOT0

WH/IUBHUTyaTbHOTO
OopraHusma (OHTOI'€HE3)

3ausaTust Ne 4

- YMETh MIPUMEHSTD
MOJyYeHHBbIE  3HAHUA  JJIS
00BsACHEHHST OMOJIOTMYECKHUX
MPOIECCOB W SIBJICHUM, IS
MPUHATUS MPaKTUYECKHUX
pellleHHii B  TOBCEIHEBHOMH

KU3HHU C LCJIBIO obecrneueHuUs

0€301acHOCTH CBOETO
3JI0pPOBbS u 3JI0POBBS
OKpY>KaroIux JOJIeH,
COOJTIOICHHS HOpM

Ir'paMOTHOTI'O IIOBCIACHUA B

- YMECT NNPUMCHATH NTOJTYUCHHBIC

3HAHUS JUIS OO0BSICHEHU S
OMOJIOTUYECKUX TPOIECCOB U
SIBIICHUH, TUTSE MIPUHSTUS
[IPAaKTUYECKUX  pEIICHUWH B
MOBCETHEBHON KHU3HU C LENbIO
obecrnieueHus 0e30MmacHOCTH
CBOETO 3JI0OPOBBSI U 3I0POBbS
OKPYXKAIOLINX JOJIEM,
cOOJIIOJICHUsT HOPM TPaMOTHOTO
MOBEJCHUS B  OKpYXKarolleu

MPUPOJHON cpefie, MOHUMAHHUE

Texymmii KOHTpOJb B hopme
BBINOJIHEHUS IPAKTHYECKOTO
3aHaTusa Ned




OKpYy>Karoleu MPUPOTHOMN
cpexe, IMOHUMAaHUE
HEO0XOIUMOCTH

WCIIOJIb30BAHUS  JTOCTHKEHUI
COBpPEMEHHOW Ouojoruun u
OHMOTEXHOJIOTHIA TUTS
paIroHaIHLHOTO
MPUPOIONIONB30BAHUS;

OK 01, OK 02, OK 04, OK 07,

HEOOXOIMMOCTH HCIIOJIb30BaHU
JOCTHKEHUU COBPEMEHHOM
Onosorn U OMOTEXHOJIOTUI IS
paIoHaIBLHOTO
MIPUPOJIOTIONE30BAHUS

- YMETh pemiaTh dJIeMEHTapHbIC
reHEeTHYECKHE 3aJa4i Ha MOHO-
U TUTHOPUIHOE CKpelIUBaHUE,
CIIEIUIEHHOE  HAacCJeI0BaHMeE,

COCTABJISITh CXCMBbI
MOHOTHOPHUIHOTO
CerH_II/IBaHI/I}I JJIA

IpeJCKa3aHusl HacJIeJOBaHUS
IIPU3HAKOB y OPraHU3MOB
OK 01, OK 02, OK 04, OK 07,

- YMEeT peliarb 3JIeMEHTapHbIC
reHeTUYECKUE 33/1a4U Ha MOHO- U

JTUTUOPUTHOE CKpelIMBaHue,
CLIETIIIEHHOE HacJIeJ0BaHHE,
COCTaBJISIET CXEMEI

MOHOTHOPHUIHOTO CKPEIUBAHUS
JUTS Tpe/ICKa3aHus HACJIe1I0BAHUS
MPU3HAKOB y OPTaHU3MOB

Texymmii KOHTpOIb B hopme
BBINOJIHEHUS IPAKTHYECKOTO
3aHsTus Ned

- yMeThb BBITIOJIHATh
nabopaTopHbIS u
IIPaKTUYECKHE paboThI,

coOmoaTh  MpaBWia  TMpH
pabore ¢  y4yeOHBIM U
J1a00paTOPHBIM

- yMEET BBITIOJIHATH
7a0OpaTOpHbIE M TPAKTHYECKHE
paboTbl, coOmoaeT mpaBuia
nmpu pabore C ydyeOHBIM |
1a0opaTOpPHBIM 000pyIOBaHHEM

Texymmii KOHTPOIb B hopme
BBINOJIHEHUS TPAKTHYECKUX
3aHATHN Ne2-12

obopynoBaHuEeM

OK 01, OK 02, OK 04, OK 07,

-yMeTb KPUTHYECKH | - yMEET KpUTHUECKH OLIEHUBATh M | TeKyLMil KOHTPOJIb B opme
OLICHHUBATh U | HHTEPIPETUPOBATH BBITTOJTHEHUS TPAKTUYECKOTO
MHTEPIPETUPOBATH uHpopMalnilo  OUOJOTHYECKOro | 3aHATHS No.8

UHOPMAIIHIO coziep KaHu, BKJIIOYAIOIIYIO

OMOJIOTUYECKOTO COJepKaHUs, | ICEBJJOHAYYHbIE  3HAHUSA W3

BKJIIOYAIOIIYIO Pa3INIHBIX MCTOYHHKOB

NICEB/IOHAYYHbIE 3HAaHUS U3 | (CpeacTBa MacCOBOM

Pa3INIHBIX HCTOYHHMKOB | HH(OpMALIUH, Hay4HO-

(cpencTBa MacCOBOM | MOIYJISpHbIE MaTepHalbl),

UHOpPMAIHH, HAy4YHO- | STHYECKHE aCIIEKTHI

MOTYJISIPHBIE MaTepHualbl), | COBpEMEHHBIX HCCIEIOBAaHUN B

TUYECKHE acriexTs! | Omosoruwy, MeUIIHHE,

COBPEMEHHBIX MCCIIEJOBAHUN B | OMOTEXHOJIOTUHU

OHOJIOTHH, MeIUINHE,

OMOTEXHOJIOTUU

OK 01, OK 02, OK 04, OK 07,

-yMeTb CO3JIaBaTh | -yMeeT co3/7aBaTb COOCTBEHHbIE | TEKyILIHi KOHTPOJIb B opme

COOCTBEHHBIC TNHCHMEHHBIE U
YCTHBIE COOOMIeHus, 0000IIas
OMoJIOTHYECKYI0 HH(pOpMaIIUIO
U3 HCECKOJIBKHMX HWCTOYHHKOB,

I'PaMOTHO HCII0JIb30BaTh
MTOHSATUNHBIN armapar
ouosiorun

OK 01, OK 02, OK 04, OK 07,

MUCbMEHHBIE u YCTHBIE
COOOIIEHMS, 000011125
OMoJIOTHYECKYl0  MH(MOpMAIHIO
U3 HECKOJBKMX HCTOYHHUKOB,
IrpaMOTHO UCIIOJIb30BaTh
MOHATUIHBIN anmapat OMOJIOTHH

BBITIOJTHCHUS TIPAKTUYECKUX
3aHaTHH Ne§, 12




- YMETh BBITIOJIHATD | - YMETb oopmIIATh

HUHTETPaLNIO MPAKTUYECKHUE 3aHATUS U JIeaTh
MOAYJEHl B yIpaBISIONIYIO 10 HUM BBIBOJIbI
pOTpaMmmy.

I1IK 2.3.






